


MNOACHUTEJIbBHAS 3AITMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA "MATEMATHUKA"

Pabouvas mporpamMma 1o MaTeMaTHKe JUIst 00y4Jaronmxcs 5 KiiaccoB pa3paboTaHa Ha ocHOBe DenepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAHIapTa OCHOBHOT'O O0IIET0 00pa30BaHUs C YIETOM U
COBPEMEHHBIX MHPOBBIX TPEOOBAHH, IPEIBIBISEMBIX K MATEMAaTHIECKOMY 00pa30BaHUIO, U TPAIUIIAN
POCCHIICKOTO 00pa3oBaHMsI, KOTOPbIE 00ECIICUNBAIOT OBJIAICHHE KIIFOYEBBIMH KOMIICTCHIIUSMH,
COCTABJISIFOLIMMH OCHOBY JIJIsl HEIPEPHIBHOTO 0Opa30BaHUS U CAMOPA3BUTHS, & TAKXKE IEJIOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS oOydaronmxcs. B paboueii mporpamme
YUYTECHBI HJIEH U TI0JI0KeHUsT KOHIIeNy pa3BUTHsI MaTeMaTHIeCKOro oopa3oBanust B Poccuiickoit
Oenepanun. B snoxy nudporoii Tpancopmaryu Bcex cdep 4eI0BEUeCKON AesITeIbHOCTH HEBO3MOKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEIOBEKOM 0Oe3 0a30BOi MaTeMaTHUECKOH MOATOTOBKH. Y)Ke B ILIKOJIE
MaTeMaTHKa CIYXHUT OTIOPHBIM MTPEIMETOM IS U3yUEHHsI CMEKHBIX JUCLUHUIUIAH, a IOCJE HIKOJIBI PEATbHOM
HEOOXOIMMOCTBIO CTAHOBHUTCSI HETIPEPHIBHOE 00pa3oBaHue, YTO TPeOyeT MOJTHOLIEHHOH 0a30BoM
00111€00pa3oBaTeIbHON MOATOTOBKU, B TOM YHCIIE U MATEMaTUYECKOM.

310 00yCIOBICHO TE€M, UYTO B HAIIM JIHU PACTET YUCIIO MPO(ecCcHii, CBA3aHHBIX C HETIOCPEACTBEHHBIM
NpUMEHEHHEM MaTEMaTHKH: U B cpepe SKOHOMHUKH, U B OM3HECE, U B TEXHOJIOTMUYECKUX O0JIACTSX, U JaKe B
ryMaHHUTapHBIX cpepax. Takum 00pa3oM, Kpyr MIKOJIHHUKOB, JAJISi KOTOPBIX MaTEMAaTHKa MOYKET CTaTh
3HAYMMBIM MPEIMETOM, PACIIUPSETCS.

[IpakTryeckas MoJe3HOCTh MATEMATHKH 0OYCIIOBIIEHA TEM, YTO €€ IPEIMETOM SIBIISTFOTCS
(GyHIaMeHTaIbHBIC CTPYKTYPBI HAIIIETO MHPA: IPOCTPAHCTBEHHBIC (DOPMBI U KOJIMYECTBEHHBIC OTHOIICHUS OT
NPOCTEHIINX, YCBAUBAEMBIX B HEITOCPEICTBEHHOM OIIBITE, IO JOCTATOYHO CIIOKHBIX, HEOOXOMMBIX JIJIS
pa3BUTHSI HAYYHBIX U MPUKIIAIHBIX HCH. be3 KOHKPETHBIX MaTEMAaTUYECKUX 3HAHUN 3aTPYIHEHO TIOHUMAaHKE
NPUHIUIIOB YCTPOWCTBA M MCIIOJIb30BAHUS COBPEMEHHOM TEXHUKH, BOCIIPUATHE U HHTEPIIPETAIUS
pa3HOO0pa3HOM COIMATBLHON, SKOHOMUYECKOH, MOTUTHYECKON HHPOpMaIuK, MaiodpdekTruBHa
MOBCE/IHEBHAS MTPaKTHYECKasl IeATENbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBITOIHATD
pPacy€Thl U COCTABJIATH AITOPUTMBI, HAXOUTh U IPUMEHSTH ()OPMYJIbI, BIAJAETh MPAKTUICCKUMU MPUEMaMHU
TeOMETPUUECKUX U3MEPEHUI U TOCTPOCHUH, UNTaTh HHPOPMAIIHIO, IPEACTABICHHYIO B BUJIE TaOIHII,
JarpaMM ¥ rpa)uKoB, )KUTh B YCIOBUSX HEOMPEIEIEHHOCTH M MOHUMATh BEPOSTHOCTHBIN XapaKTep
CIIy4aifHBIX COOBITHIA.

OnHOBPEMEHHO C pacuIMpeHHeM cdep IPUMEHEHNs: MaTeMaTHKH B COBPEMEHHOM 0011iecTBe BCE Oosee
BaXHBIM CTAHOBHUTCS MAaTEMATHYCCKHUNA CTUIIb MBIIIIJICHUS, POSIBIISTFOIINANCS B OMPEISIIEHHBIX YMCTBEHHBIX
HaBBIKax. B mporecce n3ydeHnss MaTeMaTHKU B apCeHasl MPUEMOB i METOJIOB MBIIIICHHSI YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKITIOYAIOTCS WHAYKIHS U ASTYKIHs, 0000IIeHNEe U KOHKPETU3AIH, aHAITU3 U
CHHTE3, KJaccu(UKaIsI U cCUcTeMaTH3anus, abcTparupoBanue u aHanorusi. OObEKThH MaTEMaTHIECKUX
YMO3aKJIIOUEeHUH, TpaBHiIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHN3M JIOTHYECKHUX TIOCTPOCHUH,
CTIOCOOCTBYIOT BBIPAaOOTKE yMEHUST (OPMYIUPOBATH, 0OOCHOBHIBATH U JIOKA3bIBAThH CY)KICHHS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MBIIIUICHUE. Beaymias posib MpHHAUICKUT MAaTEMaTHKE U B (GOPMUPOBAHUN
AITOPUTMUYIECKON KOMITOHCHTHI MBITIICHUS ¥ BOCITUTAHUM YMEHHH JICHCTBOBATH 110 33JJaHHBIM aJITOPUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBBIE. B Tiporiecce perieHus 3a1aqy — OCHOBOM y4eOHOM
NeSITETbHOCTH HA YPOKaX MaTEeMaTHKN — Pa3BUBAIOTCS TaK)Ke TBOpUYECKasi M MIPUKJIIAIHAS CTOPOHBI
MBIIICHHSL.

OOyueHnne MaTeMaTHKE 1aéT BO3MOKHOCTh PAa3BUBATh Y 00yUaIOIINXCS TOUHYIO, PAI[MOHATIBHYIO U
UH(POPMATUBHYIO PeUb, yMEHUE OTOMPATh HanboJIee MOAXOIAIINE I3bIKOBbIE, CHUMBOJIMYECKHE, Ipaduueckue
Cpe/CTBa /ISl BBIPAKEHHUSI CY)KIACHUHN M HATJISIHOTO UX MPEICTABICHHUS.

Heo6x0oauMbpIM KOMIIOHEHTOM OOI1IeH KYJIbTYPhI B COBDEMEHHOM TOJIKOBaHUH SIBJISIETCS 0011[ee 3HAKOMCTBO



C METOJIaMH MTO3HAHMS JEHCTBUTENLHOCTH, MIPEICTABICHUE O IPEIMETE U METOIaX MAaTEeMaTHKH, UX OTIUYUI
OT METO/IOB JIPYT'MX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHUSI MATEMaTUKH IS
pelIeHus HayYyHbIX U IPUKJIaIHBIX 3a1a4. Takum 00pa3oM, MaTeMaTudeckoe 00pa3oBaHUe BHOCUT CBOU
BKJIaJ1 B JOPMHUPOBAHUE OOIIEH KYIbTYphl YETIOBEKA.

M3yuenne MaTeMaTHKU TaK)Ke CIIOCOOCTBYET ACTETUYECKOMY BOCIIUTAHHIO YeJIOBEKa, TOHUMAHHIO
KPacoThl M U3SIIIECTBA MATEMAaTHUECKUX PACCYKACHUN, BOCIPUATHIO T€OMETPUIECKUX (POPM, YCBOCHHIO

HJIeu CUMMCTPHUH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA
[IpropuTeTHBIMU LIETAMU O0YUEHHS] MATEMATUKE B O KJIaCCe SIBIISIOTCS:

— mpojaoinKeHne (OPMHUPOBAHUS OCHOBHBIX MAaTEMAaTHUECKUX MOHATHH (YHCII0, BETMYNHA,
reomMeTprueckas Gurypa), 00ecreqrBarOIUX MPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MATEMATHIECKOTO
o0Opa3zoBaHus 00y4YarOIINXCS,

— Pa3BUTHUEC UHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CIocoOHOCTEHN 06y11a101u1/1x051, IM03HABaTEILHOM

AKTUBHOCTH, HCCIICA0BATCIBCKUX YMCHI/II\/JI, HHTCPCCA K UBYUCHUTIO MATCMATHUKHU,

— IIOABCIACHHUC 06yt1a101111/1xcs[ Ha JOCTYITHOM JIA HUX YPOBHC K OCO3HAHUIO B3aMMOCBA3HU MATCMAaTUKU
H OKPYKAKOUICTO MUPA,

— q)OpMI/IpOBaHI/IC Q)YHKHHOHaHLHOfI MaTeMaTHU4YeCKOM T'paMOTHOCTHU: YMCHUA pACIIO3HABATDH
MaTeMaTU4eCKHE 0OHEKTHI B PCATBHBIX )KU3HCHHBIX CUTYyallUAX, IPUMCHATH OCBOCHHBIC YMCHUS IJIA
pelICHUA MPAKTHUKO-OPUCHTUPOBAHHLBIX 3aa4, HHTCPIIPETUPOBATH IMOJTYYCHHBIC PC3YJIbTAThI U

O CHMUBATh UX HAa COOTBCTCTBUC HpaKTI/ILIGCKOI\/JI CUTyallu.

OCHOBHBIE JINHUH COJIEP)KAHMSI Kypca MaTeMaTHKH B 5 Kjlacce — apu(MeTHUECKasi U TeOMEeTpHYIEcKasi,
KOTOpBIE Pa3BUBAIOTCS MAPAJIENBHO, KaXK/Jasi B COOTBETCTBUM ¢ COOCTBEHHOM JIOTUKOM, OHAKO, HE
HE3aBUCUMO OJIHA OT JIPyroH, a B TECHOM KOHTAKTE U B3aMMOJECUCTBUU. Takxke B Kypce MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMHU aire0pbl U onucaTeIbHON CTaTUCTHKH.

N3yuenue apudMeTnueckoro Marepuana HauMHaeTCsl CO CUCTEMaTU3alluy U pa3BUTHS 3HaHUH 0
HATypaJbHBIX YUCIaX, IOJYYEHHBIX B Ha4aIbHOU MIKOJE. [Ipr 5TOM COBEPILIEHCTBOBAHUE BEIYUCIUTEILHON
TEXHUKU U (POPMUPOBAHUE HOBBIX TEOPETUUYECKMX 3HAHUN COYETACTCS C Pa3BUTHEM BBIYMCIUTEIbHON
KYJBTYpPBl, B YaCTHOCTU C 00y4YE€HHEM MPOCTEUIIMM pUEMaM MPUKHUIKU U OLEHKH pe3yIbTaTOB
BBIYKCIICHUM.

Jlpyroit KpynHblii OJI0K B coepxKaHuu apu(MeTHUECKON JIMHUU — 3TO0 ApoOu. Havano uzyuenus
OOBIKHOBEHHBIX U JIECATUUHBIX Ip0oOel OTHECEHO K 5 Kitaccy. DTO NepBbIid 3Tan B 0OCBOGHUHU Apo0eil, Korjaa
IIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJIEAMH, IOHATUAMU TeMbl. [Ipu 3TOM paccmoTpenue
OOBIKHOBEHHBIX Jpo0eii B MOJHOM 00bEME MPEIIECTBYET U3YUEHUIO AECATUUHBIX Apo0eii, 4To
1es1ecoo0pa3Ho € TOUKU 3pEHUS JTIOTUKU U3JI0KEHUsI YUCIOBOM JIMHUM, KOT/1a TIpaBuIIa AeUCTBUI ¢
JECATUYHBIMU JPOOSIMHU MOKHO 0OOCHOBATh YK€ U3BECTHBIMH aJITOPUTMAMU BBIITOJTHEHUS ACUCTBUI €
OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JIECATUYHBIMU JAPOOSIMHU PACIIUPUT BO3ZMOKHOCTH JIJIsl TOHUMaHUS
00y4aroIMMUCS TPUKIIAJHOTO MPUMEHEHNSI HOBOM 3alMCH MPU U3yYEHUH JIPYTUX MPEIMETOB U MPH
MIPaKTHUYECKOM HCIIOIb30BaHUH.

[Tpu 00ydyeHun peneHnto TEKCTOBBIX 3a/1ad B 5 Kilacce UCMOIb3YIOTCS apudMeTnyecKkue nNpuéMbl perieHus..
TekcToBble 3a7aun, perraemMble IpU OTPAOOTKE BHIYMCIUTENBHBIX HABBIKOB B 5 KJlacce, pacCMaTpUBAIOTCS
3a/1a4yM CIeAYIOUINX BUJIOB: 33Ja4d Ha IBUYKEHUE, HA YaCTH, Ha MOKYNKHU, Ha paboTy U MPOU3BOAUTEIHLHOCTD,
Ha MPOIIEHTHI, Ha OTHOIIEHUS U ponopiuu. Kpome Toro, o0yyaromniyiecs: 3HaKOMSTCS C IPUEMaMH peLICHUS
3a/1a4 nepedbopoM BO3MOXKHBIX BAPUAHTOB, yyaTcsl paboTaTh ¢ MHQOpMaIHel, pecTaBIeHHON B (hopMe
TaOJHI] WIIA TUATPAMM.



B Ilpumepnoit paboueit mporpaMme npeaycMoTpeHo (GOpMHUPOBAHUE MTPOIIEICBTHUECCKUX alITeOpandecKux
npejacTaBieHuil. BykBa kak CHMBOJI HEKOTOPOI'O YKCa B 3aBUCUMOCTH OT MaTEMaTUYECKOI0 KOHTEKCTa
BBOAUTCS ITOCTCIICHHO. ByKBCHHa}I CHUMBOJIMKA HIUPOKO UCTIOJIB3YCTCA NPCKAC BCCIro IJIs 3allUCHU O6IJ_II/IX
YTBEPXKACHUIA U IPEUIOKCHHM, (DOPMYII, B YACTHOCTH JJIsl BBIYMCIICHUS TEOMETPUICCKUX BEITUYHH, B
KAueCTBE «3aMECTHUTEIIS» YUCIA.

B kypce «MartemaTuku» 5 Kjacca npecTaBiieHa HarJsiIHAasl TEOMETPHs], HAapaBJICHHAs] HA Pa3BUTHE
00pa3HOT0 MBITICHUS, MPOCTPAHCTBEHHOT'O BOOOPaKEHUsI, N300pa3UTEIbHBIX YMEHHA. DTO BaXKHBIN 3Tall B
HN3YUCHUU I'COMECTPUM, KOTOpBIfI OCYHICCTBIIACTCA HAa HATJIAAHO-IIPAKTUYCCKOM YPOBHC, OIMUPACTC Ha
HarsHO-00pa3Hoe MbIIIIEHHEe 00yJaroImuxcs. bospIias pojib OTBOJUTCS MPAKTUYECKOM EATEIBHOCTH,
OTIBITY, DKCIIEPUMEHTY, MOIeTupoBaHuto. O0yJaronuecs 3HaKOMSITCS ¢ TeOMETPUYECKUMU GUTYpaMH Ha
IUIOCKOCTH U B IIPOCTPAHCTBE, C UX MPOCTEHIINMU KOH(GUTYpALUSIMH, y4aTcsl H300paxkaTb UX Ha
HEJIMHOBAaHHOM U KJIeT4aToi Oymare, paccMaTpuBaloT UX MpocTeiiue cBoicTBa. B mpornecce nu3ydeHus
HaTJISTHOW T€OMEeTPUU 3HAHUS, TIOJTyYeHHbIE O0YyYaloIUMUCS B HaUaIbHOU IIKOJIE, CHCTEMaTU3UPYIOTCA U
pacuupsoTCs.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IJIaHy B 5 Kjlacce M3y4aeTcss MHTErPUPOBaHHBIN MpenaMeT «MaTemaThka, KOTOpbIi
BKJIIOYAET apu(pMETUYECKHI MaTeprall U HarJsAHYI0 TEOMETPUIO, a TAKXKe MIPOIEIeBTUUECKUE CBEICHUS U3
ayreOpbl. YueOHbIH MJ1aH Ha U3yYeHHe MaTeMaTHKH B 5 Kiacce OTBOJUT 6 ydyeOHBIX 4acOB B HEAEIIO,
Bcero 204 yueOHBIX 4acoB.



COJEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

HartypaJjbHble 4yucjia u HyJIb

Harypansnaoe uucino. Psg Hatypansabix yucen. Yucno 0. M300paxeHne HaTypaIbHBIX YUCENl TOYKaMH Ha
KOOpJAUHATHOM (unciioBoi) npsamoi. [lo3unmonnas cucrema cuuciaeHust. PuMmckas Hymepaius Kak npumep
HENO3UIMOHHOM cucTeMbl curcieHus. JlecaTuunas cucrtema cuucienus. CpaBHEHUE HATYpaJIbHBIX YHUCEN,
CpaBHEHHE HaTYpaJIbHBIX Yrcen ¢ HylnéM. CriocoObl cpaBHeHus. OKpyriieHne HaTypalbHbIX yuceln. CliokeHune
HATYpaJIbHBIX YHCEI; CBOWCTBO HYJIS MPH CI0KEHUHU. BrrunTaHme Kak JeiicTBue, 00paTHOE CI0KEHUIO.
YMHOXKEHUE HAaTypaJIbHbIX YMCEN; CBOMCTBA HYJIS U €IMHHULIBI IIPU YMHOXKEHUU. JleneHne Kak AeicTBue,
oOpaTHOe YMHOKeHHI0. KOMITIOHEHTHI 1elicTBUH, CBsI3b MeX 1y HUMU. [IpoBepka pe3ynbrara
apupmeTrueckoro aeicteus. [lepemMecTuTenbHOE U COUETATENIBHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXXEHUS, paclipe/leIuTeIbHOE CBOMCTBO (3aKOH) yMHOXeHUs. Vcnonb3oBaHue OyKB 111 0003HaYeHUs
HEM3BECTHOTO KOMIIOHEHTA U 3aIlCH CBOWCTB apu(pMETUUYECKUX ACHCTBUM. Jlenurenu u KpaTHble 4ucia,
pasznoxeHue Ha MHOKUTENH. [IpocTeie u coctaBHble uncina. [lpusnaku nenumocrtu Ha 2, 5, 10, 3, 9. Jlenenue
¢ octaTkoM. CTeNeHb ¢ HaTypaJabHbIM IIOKa3aTeIeM. 3allUCh YUCIIA B BUAE CYMMBbI Pa3psIHBIX CJIaracMbIX.
YucnoBoe BelpakeHNE. BoruncieHne 3HaueHNI YMCI0BbIX BBIPAXKEHU; TOPSAIOK BBIIIOJIHEHUS JEHCTBUM.
Mcnonb30BaHue Mpy BEIYUCICHUSIX IEPEMECTUTEIBHOIO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOXEHUS, paCIPEAEIUTEILHOTO CBOMCTBA YMHOKEHUS.

Apoon

IIpencraBnenue o ApoOu Kak criocode 3anucu 4acTu BenuuuHbl. OOBIKHOBEHHbIE 1poou. [IpaBuibHbIe U
HenpaBwibHble ApoOu. CMenIanHas 1po0b; MpecTaBlIeHue CMEIIaHHON Ipo0H B BUJIE HEPABUIILHOM IpOOH
U BBIJCJICHHE 1IEJION YaCTH YUCIia U3 HEMIPaBUIbHOM 1podu. M300paxkenue apobeil ToukaMu Ha YMCI0BOM
npsamoil. OcHoBHOe cBolcTBO ApoOu. Cokpatenue apobeil. [IpuBenenne 1podu kK HOBOMY 3HAMEHATEIIO.
CpaBnenue npobeii. CioxxeHue 1 BbIUUTaHUe ApoOei. YMHOXKEHUE U AeneHne ApoOei; B3aMMHO-00paTHbIe
npobu. HaxoxaeHue 4acTu 1enoro U esoro mno ero yactu. Jecsatuunas 3anuck apodei. [lpencrasnenue
JECSITUYHOM 1poOu B BUE 0ObIKHOBEHHOU. M300paxkeHne NecITUUHBIX Jpo0el TouKkaMH Ha YHCI0BOU
npsimoii. CpaBHEHHE JECATHUUHBIX ApoOei. Apudmerndyeckue NeUCTBUS C TECATUUHBIMU IPOOSMHU.

OxkpyrieHue AecITUYHBIX Ipo0eit.

Penienue TeKCTOBBIX 3a1a4

Pemenne TekCTOBBIX 3324 apuMeTHUECKUM CriocoOoM. Perienne norudeckux 3anad. Perenue 3amay
nepe6opoM BCeX BO3MOKHBIX BapuaHTOB. Mcrionp30BaHue MpHU pelIeHUH 3a/1a4 Ta0auIl u cxem. Pemenue
3a71a4, COJIEpKAIUX 3aBUCUMOCTH, CBA3bIBAIOIIME BEJIMYUHBI: CKOPOCTh, BPEMS, PACCTOSIHUE; LICHA,
KOJIMYECTBO, CTOUMOCTh. EIMHUIIBI U3MEpEHUs: MacChl, 00bEMa, 1IEHbI; PACCTOSHHS, BPEMEHH, CKOPOCTH.
CBs13b MEXTy €IMHHUIIAMHU U3MEPEHUS KaXKI0M BeTUYMHBL. PelrieHre OCHOBHBIX 3a/1a4 Ha IpoOH.

HpCILCTaBJ'ICHI/Ie JaHHBIX B BUJIC Ta6J'II/II_I, CTOJIOYATHIX AuarpamMm.

Haruasignas reomerpust

Harnsiiaeie npeacraBieHus o Gpurypax Ha IIIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, yro, JOMaHasl,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KpyT. YToi. [Ipsamoii, OCTpsIi, Tyno U pa3BEPHYTHIN yIuibl. JUIMHA OTpE3Ka,
METPUYECKUE €AMHULIBI JUTUHBL. [[11MHa JIOMaHOM, IEpUMETP MHOTOYroJIbHUKA. M3MepeHne U oCcTpoeHue
YIJI0B ¢ MOMOMUIBIO TpaHcnopTupa. Harnsauelie npencraBieHus o GUrypax Ha miocKOCTH: MHOTOYTOJIbHUK;
PsIMOYTOJIBHUK, KBaJpaT; TPEYroJIbHUK, O paBeHCTBe ¢uryp. M3o0paxenue puryp, B TOM 4ucie Ha
kieryaToit Oymare. [loctpoenne koHpuUTyparuii u3 yacTeil IpsiMoi, OKPY>KHOCTH Ha HEJTMHOBAaHHOW U
KieryaToi Oymare. Vcronp30BaHne CBOWCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaaparta. [1momans



PSMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 MPSMOYTOJILHUKOB, B TOM YHCIIE QUTYD,
n300pakEHHBIX Ha KieTdyaTol Oymare. Eaunuiiel uamepenus miomaau. Harnsaaeie mpeacTaBaeHus o
IPOCTPAHCTBEHHBIX (PUTYypax: MPsSMOYroJbHBIN Mapauienenumnes, Kyo, MHOrorpanauku. M3o0paxenue
POCTEHIINX MHOTOTPaHHUKOB. Pa3BEépTku KyOa u napamnenenunena. Coznanue Mojeneii MHOrOrpaHHUKOB
(13 Oymaru, IpoOBOJIOKH, TUIACTIIIMHA U JIp.). O0BEM PSIMOYTOJILHOTO Napasuienenunena, kyoa. EnuHuib
u3MepeHus 00béma.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHHSI IPOrpaMMbl yueOHOTo mpeamera «MaTeMaTHKa XapaKTepu3yrTCs:

ITaTpnoTnyeckoe BOCIUTAHNE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY U HACTOSIIEMY POCCUICKON MaTeMaTHKH, IEHHOCTHBIM OTHOIIEHUEM
K JOCTHKEHHUSM POCCUICKMX MaTeMaTHKOB U POCCUMCKON MaTeMaTHYECKOW LIKOJIbI, K MCIIOJIb30BAaHUIO 3TUX
JOCTMO)KEHUH B IPYyTrUX HayKax U MPUKIIAJHBIX cepax.

I'pazknanckoe ¥ JyXOBHO-HPaBCTBEHHOE BOCIIHTAHHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 0053aHHOCTEH IpakJaHHHA U peaTU3aliH €ro MpaB, MPEICTaBICHHEM O
MaTeMaTHYECKUX OCHOBaX ()yHKIIMOHUPOBAHUS PA3IHMYHBIX CTPYKTYP, SBICHHMA, TPOLEAYpP IPaXIaHCKOTO
oOmiecTBa (BEIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K 00CYX/ICHHUIO ITUYECKHUX MPOOIJIEM, CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM
JOCTUKEHHUI HayKH, OCO3HAHUEM BaKHOCTHU MOPAJIbHO-3TUUYECKUX IIPUHIIUIIOB B I€ATEIbHOCTH YUEHOTO.

TpyaoBoe BocninTanue:

YCTQHOBKOM Ha aKTUBHOE y4acTUE B PEIIEHUH MTPAKTUYECKUX 33/1a4 MaTeMAaTUYECKON HAIIPaBIE€HHOCTH,
0CO3HaHMEM Ba)XKHOCTU MaTeMaTHYeCKOro 0Opa3oBaHUs HA NPOTSKEHUM BCell )KU3HU JUUIS YCIIEITHON
npodeCCHOHATBHOM e TENTFHOCTH U PAa3BUTHEM HEOOXOJMMBIX YMEHUI; OCO3HAHHBIM BEIOOPOM U
MOCTPOCHUEM MHIUBUAYAbHON TPACKTOPHH 00Pa30BaHUs M KU3HEHHBIX IUIAHOB C YIETOM JIMYHBIX
MHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN.

JCcTeTHYeCKOe BOCIINTAHNE!

CIOCOOHOCTBIO K SMOLIMOHAIIBHOMY U 3CTETHUECKOMY BOCIPUSATHIO MaTEMAaTHYECKUX 0OBEKTOB, 33134,
pELLIeHUH, pacCyX/IeHHH; yMEHHUIO BUAETh MAaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOTO MIO3HAHUSA:

OpHUEHTALMEN B JEITEIbHOCTU Ha COBPEMEHHYIO CUCTEMY Hay4HbIX MIPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, PUPO/IbI U O0IIeCTBa, HOHUMAHUEM MaTEeMAaTHYECKON HayKu Kak
cdepbl UeTOBEUECKOH 1eATeIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAUUMOCTH JUIsl pa3BUTHSI LIUBUIIN3ALIUY;
OBJIaJICHUEM SI3BIKOM MaTEMaTHUKU U MaTeMaTUYECKON KyJIbTYypOl KaK CpEJCTBOM MTO3HAHUS MHUPA;
OBJIaJICHUEM MPOCTEUIINMH HABBIKAMU HCCIIEIOBATENLCKON AESITETbHOCTH.

Pusnyeckoe BOCNUTAHUE, (POPMHPOBaHNE KYJIbTYPhI 310POBbSI H IMOIHOHAJIBHOIO 0J1ar0NOJIyYHs:

TOTOBHOCTBIO IPUMEHATh MaTEMaTUUECKHE 3HAHHSI B UHTEPECAX CBOETO 370POBbsI, BEIEHUS 3J0POBOIO
o0pa3a >)kM3HH (310pOBOE NMUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUHN U OTAbIXA, pETyJsipHas pu3ndeckas
aKTUBHOCTH); C(hOPMHPOBAHHOCTHIO HaBbIKA pedieKcuu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO ke
IpaBa JIPpyroro 4ejaoBeKa.

JKOJIOTHYECKOe BOCTINTAHHE:

OpHEHTaIel Ha MPUMEHEHHEe MaTeMaTHUeCKUX 3HaHUH [T peleHus 3a1a4 B 00JIaCTH COXPaHHOCTH
OKpYXKarolllel CpeJibl, IIAHUPOBAHUS MOCTYIKOB U OLIEHKH MX BO3MOJKHBIX IIOCIIEACTBUN I OKpYXKaroIIen
Cpezbl; OCO3HAHUEM III00AJIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX pelieHusl.

JInuHOCTHBIE pe3yJIbTaThl, 00ecneYnBaIOIIHe aJaNTALNI0 00y4aI01Ierocsi K H3MEeHAI0IMMCS
YCJI0BUAM COLMAJIBHOM M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHSIX HEONPEAECIEHHOCTH, MOBBIIIEHNIO YPOBHS CBOEH KOMIIETEHTHOCTH
yepe3 MPaKTHUECKYIO JIeATebHOCTh, B TOM YHCIIe YMEHUE YUUTHCS Y APYTUX JII0JIeH, TproOpeTaTh B
COBMECTHOH J€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMM U3 ONBITA IPYTHUX;

HE00X0AUMOCTBIO B ()OPMHPOBAHUYN HOBBIX 3HAHUH, B TOM YHciie (pOpMYIUpOBATh UJEH, TOHSATHS,
TUNOTE3bl 00 00BEKTaX U SBJICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, 0CO3HABATh A€(PUIIUTHI COOCTBEHHBIX

3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMI0, BOCIIPUHIUMATL CTPECCOBYIO CUTYALMIO KaK BbI3OB,
TpeOYIOUIN KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS U JeHCTBUS, (OPMYINPOBATh U OIICHUBATH
PHUCKH U TIOCTEACTBHS, (POPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yibTaThl OCBOSHHS MPOrpaMMbl yueOHOro mpeamMera «MaTemaThka
XapaKTEePU3YIOTCS OBIIAJCHUEM VHUBEPCANbHLIMU ROZHABAMETbHBIMU OCUCMBUIMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OeLiCMBUAMU U YHUBEPCANbHLIMU PEZYIAMUSHBIMU OeliCTNEUIMU.

1) Vuusepcanvuvie noznasamenvhuie oeticmsus obecneuusaiom Gopmuposanue 6a306bix KOCHUMUBHbIX
npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOZHAHUSL OKPYHCAIOue20 Mupa, npuMeHeHue 102U4ecKuXx,
uccnedosamenbeKux onepayutl, ymenutl pabomams ¢ uHgopmayuetr).

Ba3oBble Jlornueckue aeiicTBUA:

— BBIABJIATH U XaPAKTCPU30BATh CYHICCTBCHHBIC ITPU3HAKN MATCMATUUCCKHUX O6’beKTOB, HOHSITPIP'I,
OTHOIIICHHUH MCKAY INOHATHUAMU,

— (opmynrpoBaTh ONpeneaeHUs MOHATUI; YyCTaHABIMBATh CYIIIECTBEHHbBIN MPU3HAK KiIaccu(UKaIUH,
OCHOBAHUS JIJIs1 0000IIEHHSI U CPAaBHEHHS, KPUTEPUU TIPOBOJMMOTO aHAJIH3a;

— BOCIIPHUHUMATDb, CI)OpMYJ'IPIpOBaTL nu Hp606paSOBBIBaTB CYXKACHUA: YTBCPAUTCIBbHBIC U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U 06HII/IG;

— YCJIOBHBIC; BBIABJIATL MATCMATUYCCKUC 3aKOHOMCPHOCTH, B3AUMOCBA3U U IIPOTUBOPCHUUS B (1)aKTaX,
JaHHBbIX, Ha6JIIOI[eHI/I$IX N YTBCPIKIACHUAX

— HnOpeajiaratb KpuTCpuu IJisd BBISABICHUA BaKOHOMepHOCTeﬁ u HpOTI/IBOpe‘{I/Iﬁ;

— JA¢JIaThb BbIBOJbI C HUCIIOJIb30BAHHUEM 3aKOHOB JIOTUKHU, ACAYKTUBHBIX U UHAYKTUBHBIX
yMO3aKJ'IIO‘-IeHI/II\/'I, YMOSaKHIOquHﬁ 110 aHaJIOTuH,;

— pa30upark JA0Ka3aTENbCTBA MATEMATUYECKUX YTBEPXKAECHUH (IIPSIMbIE U OT IPOTUBHOTO), TPOBOIUTH
CaMOCTOSITENIbHO HECIIOKHBIE I0KA3aTeIbCTBA MAaTEMATHYECKUX (PAaKTOB, BBICTPAUBAaTh apryMEHTAIIUIO,
IPUBOAUTH IIPUMEPHI U KOHTPIIPUMEPHI;

— 000CHOBBIBATh COOCTBEHHBIE PACCYXAEHMS; BBIOUPATh CLIOCO0 pelieHns yueOHo! 3a1auu
(cpaBHUBATh HECKOJIbKO BApHAHTOB PELLIEHUS, BBIOMPATh HauboJsee NoAXoAsIuN ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTebCKUe JeiCTBUA:
— HCIIOJIB30BATh BOIIPOCHI KaK HCCIIe0BaTEIbCKUM WHCTPYMCHT IIO3HAHUS;

— (opmynrpoBaTh BOMPOCH], PUKCUPYIOIINE MPOTUBOPEUNE, MPOOIEMY, CAMOCTOSTEIILHO
yCTaHaBIUBATh UICKOMOE U IaHHOE, (HOPMHUPOBATH TUTIOTE3Y,

— ApPryMmeHTHUpPOBATb CBOXO NO3HUIUIO, MHCHHC,

— MPOBOJUTH IO CAMOCTOSITEIILHO COCTABIICHHOMY TUTAHY HECIIOKHBIH SKCIIEPUMEHT, HEOOJIbIIIOE
WCCIIEIOBAHKE IO YCTAaHOBIICHHIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00beKTa, 3aBUCHMOCTEH 00bEKTOB
MEXIy CO0O0i;

— CaMoCTOATETHHO (GOPMYITUPOBATH OOOOIIEHNS U BEIBOBI IO pe3ybTaTaM MPOBEAEHHOTO
HaAOII0IEHNs, KCCIIEI0OBAHNUS, OLICHUBATh JOCTOBEPHOCTH MOTYYCHHBIX PE3yIbTaTOB, BEIBOJIOB U
0000111eHII; MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATh MPEATIOIOKEHHS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.



PabGora ¢ undpopmanmeii:

— BBIABIIATH HEJIOCTATOYHOCTH M H30BITOYHOCTH HH(POPMAITUH, TAHHBIX, HCOOXOJUMBIX IS PEIICHUS
3a71a4M;

— BBIOMpATh, AaHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIUIO PA3TUUYHBIX
BUJIOB ¥ (JOPM IIPECTABICHHUS;

— BBIOMpATh GOPMY MpeACTABICHUS HHPOPMAILIUN U WILTIOCTPUPOBATh PELIacMbIe 33]Ja4l CXEMaMH,
ararpaMMaMu, HTHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

— OLIGHUBATh HAAEKHOCTh HH(OPMAIMH IO KPUTEPHSIM, IPEIOKEHHBIM YUUTEIEM WIN
C(OpPMYIHPOBAHHBIM CAMOCTOSITENIBHO.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBLE OCUCMEUsL 00eCneuusarom chopmMupo8aHHOCHb COYUATbHBIX
HaBbIKO8 00Y4aAOUWUXCAL.

O01menmne:
— BOCHpI/IHI/IMaTI) nu q)OpMy.]II/IpOBaTB CY)KILGHI/IH B COOTBCTCTBHH C yCJIOBI/IﬂMI/I u neiisiMu O6HI€HI/I$I;

— SCHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX, 1aBaTh
IMOsACHCHUA 110 X004y PCIICHUA 3aa4i, KOMMCHTHUPOBATDH HOJIy‘-ICHHblf/'I PE3YbTaT, B XO€ O6CY)KI[€HI/I$[
3aaBaThb BOIIPOCHI 11O CYIICCTBY O6CY)K,I[aeMOI‘/'I TCMBI, HpO6J'ICMbI, pemaeMoﬁ 3aJa4H, BBICKa3bIBaTb
HUACH, HALICJICHHBIC HAa ITOMCK PCIICHUA,

— CONOCTaBJIATh CBOU CYXKICHHS C CY>KICHUSMU JIPYTUX YUaCTHUKOB JUAJIOTa, OOHAPYKUBATh
pa3IM4Mre U CXOACTBO MO3ULINI;

— B KOPPEKTHOM (hopMme popMyTupoBaTh pa3HOTIIACHS, CBOU BO3PAKECHUS;
— TMPEACTaBIATh PE3yJIbTAThl PELIEHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEA0BAHUS, IPOEKTA;

— CaMOCTOSTEIHHO BHIOUpATh (POpMAT BBICTYIJICHHUS C YUETOM 3a]1a4 IPE3EHTALUU U OCOOCHHOCTEHN
ayJIUTOPHH.

CoTpyaHnuecTBo:

— IIOHUMATb U UCIIOJIb30BATh ITPECUMYIICCTBA KOMaHJHOU U HHHHBHHyaHLHOﬁ pa60TBI IIpUu pCHICHUHA
y‘{e6HLIX MaTeMaTHYCCKHUX 3a7a4,

— NPUHUMATH 1€JIb COBMECTHOH JIeATeNbHOCTH, TUIAHUPOBATh OPraHNU3alMI0 COBMECTHO padoThI,
pacripenienaTh BUAbl paboT, J0roBapuBaThCsl, 00CYXk1aTh MPOLECC U PE3YNbTaT paboThI;

— 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEN; y4aCTBOBATh B IPYNIOBBIX opMax paboTs! (00CYKACHHUS,
00OMEH MHEHHSIMH, MO3TOBbIE IITYPMBI U Jp.);

— BBIIIOJIHATH CBOIO 4YaCTh pa6OTBI H KOOPAWHHUPOBATHE CBOU JIGI\/'ICTBI/IH C ApYIruMu 4JICHaMHU KOMaH/bI;

— OILIEHUBATh KAY€CTBO CBOETO BKJIAJa B OO MPOAYKT 110 KPUTEPHUSIM, CHOPMYTUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezyrisamugnsle oeticmsus 0becnedusaiom Gopmuposanue cMulci08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszauus:

— CaMOCTOSTENIHO COCTABJIATH IJIaH, AJITOPUTM pELIeHUs 3a/1aui (UM €ro 4acTh), BEIOMPATh CI10co0
pelIeHns ¢ y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ y4€TOM HOBOM MHOpMAIIUH.



CaMOKOHTPOJIb:

— BIJAJETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIEcca B pe3yIbTaTa PEeIICHUS
MaTeMaTHUYeCKOH 3a1adu;

— HOpCABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BOSHUKHYTH IIPpHU PCIICHHUU 3a/la4i, BHOCUTb KOPPCKTUBEI B

ACATCIIBHOCTb HA OCHOBC HOBBIX O6CTOSIT€JIBCTB, HaﬁﬂeHHbIX OH_II/I6OK, BBIABJICHHBIX prﬂHOCTCfI;

— OIICHUBATh COOTBETCTBHE PE3yJbTaTa JIEATEIHPHOCTH MOCTABICHHOM IIEIT M YCIIOBUSM, OOBSICHITH
MIPUYMHBI JOCTHKEHUS WM HETOCTIKCHUS 1IEJIH, HAaXOAUTh OMIMOKY, 1aBaTh OIICHKY IPHOOPETEHHOMY

OIIBITY.

INPEJAMETHBIE PE3YJIbTATbBI

Yuciia 1 BbIYMCIEHHUSA

[ToHnMaTh ¥ IPABUIBHO YHOTPEOISATH TEPMUHBI, CBSI3aHHBIC C HATYPATbHBIMU YHCIIAMU, OOBIKHOBEHHBIMH
U JICCATUIHBIMU JPOOSIMH.

CpaBHUBATH | YIIOPSIOYHBATH HATYpPAIBHBIC YHCIIA, CPABHUBATH B IPOCTEHINNX CITy4asX OOBIKHOBEHHBIC
JIpoOH, ACCATUIHBIC POOH.

CoOTHOCHUTH TOUKY Ha KOOPAUHATHOM (YMCIIOBOM) MPSIMON C COOTBETCTBYIOILIUM € YHCIIOM B U300paXKaTh
HaTypaJbHbIC YKCIIa TOYKAMU Ha KOOPAMHATHOMN (YMCIIOBOM) IPSIMOIA.

BeInonHATE apupMeTHYeCKre ACHCTBUS C HATYPAIbHBIMHU YHCIIAMU, C OOBIKHOBEHHBIMH JPOOSIMU B
NPOCTEUIINX CITyJasiX.

BBINONHATE IPOBEPKY, MPUKUAKY PE3YJIbTaTa BEIYUCICHHIA.

OxpyriiTh HaTypalbHbIE YHCTA.

Penienne TekcTOBBIX 32124

Pemarh TekcToBBIC 32129 apU(YMETHICCKIM CIIOCOOOM H C TIOMOIIIBIO OPTaHU30BAHHOTO KOHEYHOTO
nepedbopa BceX BO3MOKHBIX BAPHAHTOB.

Pemars 3aaum, cosieprkaniye 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIMYUHBI: CKOPOCTh, BPEMSI, PACCTOSHUE;
IIeHa, KOJIMYECTBO, CTOMMOCTb.

Hcnonw30BaTh KpaTKUe 3aUCH, CXEMBI, TAOIUIbI, 0003HAYEHHUS MPU PEIICHUH 3a/1a4.

ITonp30BaThLCA OCHOBHEIMH CAMHHUIaMH U3MCPCHUSA . LICHBI, MACChBI; PACCTOAHUA, BDEMCHU, CKOPOCTH;
BBIpaXaTh OJHU €IMHUIIBI BEJIM- YNHBI Yepe3 IpyTHe.

W3Bnekarh, aHAMU3UPOBATh, OLEHUBATH HHPOPMAIIUIO, TPEACTABICHHYIO B TA0IHIIE, HA CTOI0YATON
AuarpaMme, HHTEPIPETUPOBATE NPEACTABICHHBIC JAHHBIC, NCITOJIb30BATh JAaHHBIC ITPU PCIICHWUH 3a/1a4.

Harasaanasi reoMerpust

[Tonb30BaTbCs TEOMETPUYECKUMU MOHATUSAMU: TOUKA, NPsMasi, OTPE30K, Ty, YToJl, MHOTOYTOJIbHUK,
OKPYXHOCTB, KPYT.

[IpuBouTE MprUMeEpbl 00BEKTOB OKPYKAIOLIEr0 MUPA, UMEIOIINX (POPMY U3yUYEHHBIX T€OMETPUUECKUX
dburyp.

Hcnonb30BaTh TEPMUHOJIOTHUIO, CBSI3aHHYIO C YIJIAMU: BEPIIMHA CTOPOHA; C MHOIOYTOJIbHUKAMHU: yroJl,
BEpILMHA, CTOPOHA, INaroHalb; C OKPYKHOCTBIO: PaJInyC, JUAMETP, LIEHTP.

N300pakaTh U3y4eHHbIE TeOMETpUYECKHe (PUTYPhI Ha HETMHOBAHHON M KJIETYaTON Oymare ¢ TOMOIIBIO
LUPKYJIS U INHEHKH.

HaxoauTh 1IMHBI OTPE3KOB HENOCPEACTBEHHBIM U3MEPEHNUEM C IIOMOILBIO JIMHENKHU, CTPOUTH OTPE3KU
3a/laHHOM JUIMHBI; CTPOUTH OKPYKHOCTb 3aJJaHHOTO pajanyca.

Mcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa Ul UX IOCTPOCHUS, BBIYUCIICHUS



IUIOLIA/IU U IEPUMETPA.

Bbruucnate nepuMeTp U IJIoHas KBaapara, npsiMoyrojibHHUKa, (PUTyp, COCTaBICHHBIX U3
IPSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300paXEHHBIX Ha KJIEeTUaToOl Oymare.

ITosp30BaThCs OCHOBHBIMM METPUUECKUMHM €UHUIIAMU U3MEPEHUS JJIMHBI, TUIOIIAIU; BIpaXaTh OJHU
€MHUILIBI BEJIMYUHBI Yepe3 JpYTHUe.

Pacnio3naBath napasuienenumnes, Ky0, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO rpaHb, U3MEPEHUS;
HaXOJUTh U3MEPEHUS NapajieNenunesa, Kyoa.

Beraucnate 066EM KyOa, napaienenue/a no 3aJaHHbIM U3MEPEHUSIM, MT0JIb30BaThCs €IMHUIIAMU
u3MepeHus 0obéma.

Perrate HecoXHEIC 3ala4i Ha USMCPCHUEC I'COMCTPUUICCKHUX BCIIMYUH B ITPAKTUYCCKUX CUTyaAlUAIX.



TEMATHUYECKOE IINITAHUPOBAHUE

Ne HaumenoBanue pa3aesioB u TeM Kosmdectso yacos Hdara Buapl gesiteqpHOCTH Bujel, DJIeKTPOHHBIE (LM (pOBbIE) 00pa3oBaTeIbHbIE
n/n | mporpamMmsl H3ydeHHst hopmbr pecypchbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTpOJIsI
padoThI padoTsI
Pasnen 1.Hatypanbuble uncaa. JeHcTBHS ¢ HATYPATbHBIMH YHCIAMH
1.1. | Jecarnunas cuctema cumcienus. | 1 0 0 UnraTh, 3aMHCHIBATh, CPABHHBATH HATYPAJIBHBIC YHCTIA; IPEUIAraTh 1 VeIt https://resh.edu.ru/subject/lesson/7721/start/287636/
0o0Cy>k1aTh CIIOCOOBI YIIOPSI0OYMBAHUS YHCEIT; or1poc;
1.2. | Pan HaTypanbHBIX umceln. 1 0 0 M306pasaTh KOOPAMHATHYIO TPAMYIO, OTMEYATh YHCIA TOUYKAMHA HA VeIt https://resh.edu.ru/subject/lesson/7719/start/316201/
KOODJMHATHOM MPAMOi, HAXOAUTH KOOP/AHHATI TOUKH; o1poc;
1.3. | HarypansHsiii psi. 1 0 0.25 HccnenoBath CBOCTBA HaTypanbHOro psna, uncen 0 u 1 mpn Ipakrnueckas | https://resh.edu.ru/subject/lesson/7719/start/316201/
CIIOXKEHUH M YMHOXKEHHH; pabora;
1.4. | Yucno 0. 1 1 0 HccnenoBath CBOCTBA HaTypanbHOro psna, uncen 0 u 1 mpn VerHBIH https://resh.edu.ru/subject/lesson/7719/start/316201/
CIIOXKEHUH M YMHOKEHHH; o1poc;
1.5. | HarypaibHbie 4ucia Ha 3 0 0 U306paxarh KOOPAMHATHYI MPSIMYF0, OTMEYATh YHCIIAa TOYKAMH Ha Vel https://resh.edu.ru/subject/lesson/7719/start/316201/
KOOPJMHATHON TIPSMOI. KOOP/AMHATHOMH MPAMOM, HAXOAUTh KOOPAUHATHI TOYKY; orpoc;
1.6. | CpaBHeHue, OKpyTIICHHE 4 1 0.5 BBINONHATS apu)METHIECKHE AEHCTBUS C HATYPAIBHBIMH YHCIIAMH, Ipakrnueckas | https://resh.edu.ru/subject/lesson/7718/start/316232/
HATypaJIbHBIXYHCEL. BBIYHCIIATH 3HAUCHHS YHCIOBBIX BBIPOXCHMUIT CO CKOOKaMH 1 6e3 pabora;
CKOOOK;
1.7. | Apudmernueckue peiicTBus ¢ 4 0 05 BBInoNHAT apuMeTHIeCKHe ASHCTBHS ¢ HATYPATbHBIMH YHCIAMH, VerHblit https://resh.edu.ru/subject/12/5/
HATypATbHBIMU YHCIAMH. BBIYNCIISITH 3HAYCHHS YHCIIOBBIX BBIPAKEHHIT cO CKOOKaMu i 6e3 onpoc;
CKOOOK;
1.8. | Caoiicrsa Hy:nst mpu cinoxkennn 1 | 1 0 0 Uccnenosath cBOWCTBA HAaTypanbHOro psia, uncen 0 u 1 mpu [uchMeHHbIiH https://resh.edu.ru/subject/lesson/7723/start/272294/
YMHOKCHHH, CBOHCTBA  C/MHMLBEL CIIOXKEHUH M YMHOXKEHHH; KOHTPOJIb;
[PH YMHOKCHHUH.
1.9. | IlepemecturensHoe 1 2 1 0 Mcnonb30BaTh MpH BHIYHCIEHHSX IEPEMECTHTENIBHOE 1 COYCTATEIbHOE KoutposbHas https://resh.edu.ru/subject/lesson/7723/start/272294/
coYeTaTeNbHOE CBOMCTBA CBOCTBA CIIOXKEHUS U YMHOXKEHHSI, PACTIPE/ICTUTENLHOE CBOMCTBO pabora;
CIIOKCHIIS M YMHOKEHHUS, YMHOKEHHSI;
PacIpe/IeNUTENBHOE CBOMCTBO
YMHOKEHHSI.
1.10. | Jlenutenu u KpaTHbIe YKCIa, 4 0 1 DopMyIHpOBATH OMPEIETICHHS TEIUTENS H KPATHOTO, HA3BIBATH VcTHbIi https://resh.edu.ru/subject/lesson/7748/start/233487/
pasoxkeHne Yncia Ha JIeTATENN M KPaTHBIC YHCIIa; PACTIO3HABATH [IPOCTHIE U COCTABHBIE orpoc;
MHOKUTEIH. urcia; (GOpPMyIMPOBATh W MPHMEHSTH NPH3HAKH JeTMMOCTH Ha 2, 3, 5,
9, 10; npHUMEHSTH aIrOPHTM PA3IOKCHHS YACIA Ha IPOCTHIE
MHOKHTENIH; HaXOJMTh OCTATKH OT JCIEHHS W HEIONHOE YacTHOE;
1.11. | Jlenenne ¢ ocTaTKOM. 5 1 0.5 ®opMyIMpOBaTh ONPEACICHHS ACTHTENS U KPaTHOTO, HAa3bIBATH KontponbHas https://resh.edu.ru/subject/lesson/7709/start/325151/
JIETUTENN U KPaTHBIC YHCITa; PACIIO3HABATH HPOCTHIC U COCTABHBIC pabora;
urcia; (GOpPMyIMpPOBATH W NPUMEHSTH NPH3HAKM JeTMMOcTd Ha 2, 3, 5,
9, 10; npMMEHSTh AITOPHTM Pa3JIOKEHHS YHCIA HA IPOCTHIC
MHOXKHTENH; HAXOAMTh OCTATKH OT JEJIEHHs W HETONHOE YACTHOE;
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1.12. | TlpocTble M COCTaBHBIC YHCITA. 2 0 0 Pacro3HaBaTh NPOCTHIC M COCTABHBIC YHCIIA;; Vel https://resh.edu.ru/subject/lesson/7749/start/313626
ompoc; /
1.13. | Tlpusnaku jemumoct Ha 2, 5, 5 0 1 DopMynupoBaTh ONpeAeIeHHs ASIUTENS U KPATHOTO, HA3bIBATh ITuchMeHHBII https://resh.edu.ru/subject/lesson/7748/start/233487/
10,3, 9. JIeTUTENN M KPaTHBIE YKCIIa; PACIIO3HABATH [IPOCThIE U COCTABHBIE KOHTPOJIb;
gpcna; (OpMyITHPOBATh M HPUMEHATH HPH3HAKH JAETHIMOCTH Ha 2, 3, 5,
9, 10; npuMeHsTh AITOPHTM Pa3IOKEHHs YHCIa HA IPOCThIC
MHOKHTENIH; HAXOAMTh OCTATKH OT JEJIEHHs W HETONHOE YACTHOE;
1.14. | Crenenb ¢ HATYpAIbHBIM 2 0 0 3anuchIBaTh MPOU3BEICHHE B BUJIE CTCIICHH, YUTATh CTCIICHH, VTl https://resh.edu.ru/subject/lesson/7713/start/272325/
[IOKa3aTeseM. HCIIOJIB30BATh TEPMUHOJIOTHIO (OCHOBAHNE, [T0KA3aTElb), BBIYUCIIATh oIpoc;
3HAYEHHUs CTETICHEH;
1.15. | YncnoBsle BRIpaKEHNUS; TOPSIOK 2 0 0 ®opmynmupoBaTh ¥ IPUMEHATH IPaBUIa NPe0OPa3oBAHUS YHCIIOBBIX ITucpMeHHbII https://resh.edu.ru/subject/lesson/7722/start/287667/
JIeHCTBUH. BBIPAXKCHH HA OCHOBE CBOMCTB apu)METHYECKHX ACHCTBHIL; KOHTPOJIb;
1.16. | Pemenue TeKCTOBBIX 3ajau Ha Bce | 5 1 0.5 Pemath TekCTOBBIC 3a1a4H apHYMETHYECKIM CITOCOOOM, HCIIOIB30BATh TIucsMeHHBIH https://resh.edu.ru/subject/lesson/7711/start/311996/
apuQMeTHYecKue ACHCTBHS, Ha 3aBHCHMOCTH MKy BETHYMHAMH (CKOPOCTb, BPEMsl, PACCTOSIHHE; LIEHa, KOHTPOJIb;
JIBUKEHHE U [IOKYIIKH KOJIMYECTBO, CTOMMOCTB | JIp.): aHAIM3UPOBATH M OCMBICIIHBATD TEKCT
3aja4n, nepe)opMyIHpOBaTh YCIOBHE, H3BICKATh HEOOXOAUMbIE
JaHHbIE, YCTAHABIMBATH 3aBUCHMOCTH M)XKy BETHYHHAMH, CTPOHTH
JIOTHYECKYIO LENOYKY PACcCykKACHHI;
HUroro mo paszeny: 43
Pasnen 2. Harnsguasi reomerpusi. JIMHHH Ha TUIOCKOCTH
2.1. | Touxa, mpsiMasi, OTPE3OK, JIyH. 1 0 0 Pacmo3naBath Ha 4epTekax, PUCYHKaX, OMUCHIBATH, HCTIOIb3YsI Verubiit https://resh.edu.ru/subject/lesson/7741/start/312461/
TEPMHHOJIOTHIO, M H300paXaTh C OMOLIBI0 YePTEKHBIX orpoc;
MHCTPYMEHTOB: TOUKY, TIPSIMYIO, OTPE30K, JIyd, Yroll, IOMaHyto,
OKPY>KHOCTb;
2.2. | Jlomanas. 1 0 0 Pacrio3HaBath Ha YepTexKax, PUCYHKaX, ONMUCHIBATH, HCTIOMbB3YS YerHblit https://resh.edu.ru/subject/lesson/7741/start/312461/
TEPMHHOJIOTHIO, H H300paXkaTh C IOMOLIBI0 YEPTEKHBIX orpoc;
MHCTPYMEHTOB: TOUKY, TIPSIMYIO, OTPE30K, JIyd, Yroll, IOMaHyto,
OKPY>KHOCTb;
2.3. | V3MepeHue JUTHHBI OTpE3Ka, 1 0 0 Hcnonb30Bath IMHEHKY U TPAHCIIOPTHP KAK UHCTPYMEHTHI JUIS paxruueckas | https://resh.edu.ru/subject/lesson/7740/start/234851/
METPHYECKHE €IHHUIIBI OCTPOEHHSI i M3MEPEHHS: H3MEPATH [UTHHY OT pe3Ka, BENMIHHY yIia; pabora;
W3MEpEHUst UTHHBI. CTPOMTB OTPE30K 3a/[aHHON [UINHBI, YTOJI, 33/IaHHO BEINYHHBI,
OTKJIa/(bIBATH [IUPKYJIEM PABHBIE OTPE3KH, CTPOMTH OKPYKHOCTH
3aJJAHHOTO PaJIHyca;
2.4. | OKpYXHOCTb H KpYT. 1 0 0 Vcnonb30BaTh JTHHEHKY U TPAHCHIOPTUP KaK HHCTPYMEHTHI IS TIuceMeHHBII https://resh.edu.ru/subject/lesson/7736/start/312523/
I0CTPOEHHSI i M3MEPEHHS: M3MEPATH [UTHHY OT pe3Ka, BENMINHY yIia; KOHTPOJIB;
CTPOMTB OTPE30K 3a/[aHHON JUINHBI, YTOJI, 33/IaHHO} BEJINYHHBI,
OTKJIa/(bIBATH [IUPKYJIEM PABHBIE OTPE3KH, CTPOMTH OKPYKHOCTH
3aJJAHHOTO PaJIHyca;
2.5. | IlpakTryeckas 1 0 1 Hcronb30BaTh JTHHEHKY U TPAHCIIOPTAP KAK HHCTPYMEHTHI IS Tpaktrueckast https://resh.edu.ru/subject/lesson/7736/start/312523/
pabora«IloctpoeHue OCTPOEHHS M M3MEPEHHS: M3MEPATH JUTHHY OT pe3ka, BEMYUHY yIiia; pabora;
y30pa u3 CTPOMTB OTPE30K 3a/[AHHON JUINHBI, YTOJI, 33/IaHHO BEJINYHHBI,
OKPY)KHOCTEH». OTKJIA/IBATh LIUPKYJIEM PaBHBIE OTPE3KH, CTPOMTH OKPYKHOCTH

3aJaHHOI'O paanyca;
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2.6. | Yromn. 1 0 Vcnonb30Bath JIMHEHKY M TPAHCIIOPTHP KaK HHCTPYMEHTBI LIS Vel https://resh.edu.ru/subject/lesson/7735/start/234882/
OCTPOEHHS i M3MEPEHHS: M3MEPATH [UTHHY OT Pe3Ka, BENMINHY yIia; ompoc;
CTPOUTH OTPE30K 3a/[aHHOM JUIMHBI, YOI, 3a/JaHHOM BETHYHHBI;
OTKJIA/bIBATH LIUPKYJIEM PABHBIE OTPE3KH, CTPOMTDH OKPYKHOCT
3aJJAHHOTO PajHyCa;
2.7. | Tlpsmoid, ocTpslii, Tymoii 1 1 0 PacrioznaBath 1 n300paxaTh Ha HEMMHOBAHHOM M KieTdatoil Gymare Veruslit https://resh.edu.ru/subject/lesson/7735/start/234882/
Pa3BEPHYTHIN YIJIbIL. HPSMOH, OCTPBIH, TYNOH, pa3BEPHYTHIH YIJIbI; CPABHUBATH YIJIbI; or1poc;
2.8. | Msmepenue yrios. 4 0 Pacno3HaBath 1 1300paKaTh HA HEJTMHOBAHHON M KieTyaTol Oymare Mpaktaueckas | https://resh.edu.ru/subject/lesson/7735/start/234882/
HPSMOH, OCTPBIH, TYNOM, pa3BEPHYTHIN YIIIbI; CPABHUBATH YIJIbI; paborta;
2.9. | llpakruyeckas pabota 1 1 I[ToHNMATh U HCIIONB30BaTh IIPH PELICHAH 3aiad 3aBHCHMOCTH MEXIY [IpaxTHueckas https://resh.edu.ru/subject/lesson/7735/start/234882/
«ITocTpoeHue yrioBy» eAMHHUIAMH METPHYECKOH CHCTEMBI Mep; 3HAKOMHTBCS C pabora;
TpakTHyeckas HEMETPHUYECKUMH CHCTEMAMH Mep; BBIPAXKATh JUIMHY B Pa3THUHBIX
Pabora «IloctpoeHue yrios» SIMHHLAX H3MEPEHHUS;
Hroro mo pasgeny: 12
Paznen 3. OGbIKHOBeHHBIE APOOH
3.1. | dpobb. 2 0 UYurath W 3aMHCHIBATH, CPABHHBATH OOBIKHOBEHHbBIE APOOH, VeTHbIi https://resh.edu.ru/subject/lesson/7782/start/313719/
npeuIarath, 000CHOBBIBATE H 0OCYKAATH CIIOCOOBI YIOPALOUNBAHUS oI1poc;
npo0eid;
3.2. | IlpaBusibHbIC 1 HENIPABUIIBHBIE 3 0.5 UuraTh W 3alMCHIBATh, CPABHUBATH OOBIKHOBEHHBIC IPOOH, TTucsMenHbI https://resh.edu.ru/subject/lesson/7781/start/269488/
npodu. npeuiarath, 000CHOBBIBATE H 0OCYKAATH CIIOCOOBI YIOPALOUNBAHUS KOHTPOJIb;
npobeit;
3.3. | OcHoBHoe CBOiiCTBO JpOOH. 3 0 YuTaTh U 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JPOOH, VeI https://resh.edu.ru/subject/lesson/7781/start/269488/
Ipe/naraTh, 000CHOBBIBATB U 00CYKIATh CIOCOOBI YIOPSAI0UHBAHUS or1poc;
npobeit;
3.4. | Cpasuenue apobeii. 3 0.5 U306paxath OOBIKHOBEHHbIC APOOM TOYKAMH Ha KOOPAMHATHOM KontposnbHas https://resh.edu.ru/subject/lesson/7776/start/233239/
PSIMOii;  KCTIONB30BaTh KOOPAWHATHYIO MPAMYIO JUIS CPaBHEHHs pabora;
npobeit;
3.5. | CnoxeHue 1 BhIYHTaHNE 8 0 BbInonHAT apuMeTHIecKne AeHCTBIS ¢ OOBIKHOBEHHBIMH JPOOAMH; KontposnbHas https://resh.edu.ru/subject/lesson/7774/start/313297/
OOBIKHOBEHHBIX JIPOOEit. MIPUMEHSTh CBOWCTBA apU(METHYECKUX ICHCTBUIT 1St pabora;
PALIOHANN3AIMK  BBIYHCICHHI;
3.6. | Cmemannas po0b. 6 0 [pencTaBnsTh cMeIIaHHyio ApoOb B BHJIE HEMPABIIBHOM U BBIIEIATH TucsMeHHbI https://resh.edu.ru/subject/lesson/7761/start/288262/
LEJIYIO YacTh YHCIIA U3 HENPABUIIBHOM Jpolu; KOHTPOJIb;
3.7. | YMHOXeHHUe U eeHne 12 0.25 BBINonHATS apudMeTHIECKHE AEHCTBHS ¢ OOBIKHOBEHHBIMHU APOOSIMH; KontposbHas https://resh.edu.ru/subject/lesson/7769/start/290790/
OOBIKHOBEHHBIX Ap00eii; HPUMEHSATH CBOHCTBA apH(PMETHUECKUX JEHCTBUM ISt pabora;
B3aHMHO-00paTHbIE APOOH. PALMOHANM3ALMY  BHIYACIEHHIH;
3.8. | Pemenne TeKCTOBBIX 33134, CO 14 1 Petath TEKCTOBBIE 3a/1a4H, COfIEpXKAIIKE APOOHbBIC JaHHbIE, U 3a/1a4H VCTHBIHT https://resh.edu.ru/subject/lesson/7780/start/287889/
JIepIKaInX APOOH. Ha HAXOXKIEHHME YaCTH LIENOr0 U LENOro 0 €ro YacTH; BBIABIATD HX o1poc;
CXOJICTBA M Pasjinyus;
3.9. | OcHoBHble 32 jauu Ha JAPOOH. 4 0 MoenpoBaTh X011 PELICHNs 3a/1a4H € TIOMOILIBI0 PHCYHKA, CXEMBI, TIuceMeHHsIi https://resh.edu.ru/subject/lesson/7780/start/287889/
TaOJIHIIBL, KOHTPOJIb;
3.10. | Ipumenenue OyKB s 3aHCH 3 0 [lpuBoawTh, pasoupath, OLEHUBATH PA3IUYHBIC PELICHHUS, 3AMICH Vel https://resh.edu.ru/subject/lesson/7784/start/233301/
MaTeMaTHUYECKHX BBIPAKCHHI H peLIeHui TeKCTOBBIX 3a/1a4; orpoc;

TIPeUIOKEHUH
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Hroro no pazzueny:

58

Paznen 4. Haraspnas reomerpus. MHOrOYrobHHKH

4.1. | MHOroyroabHHKH. 1 0 0 OnuchIBaTh, HCTIONb3Ys TEPMUHOJIOTHIO, H300PakaTh C IOMOIIBIO Yerublit https://resh.edu.ru/subject/lesson/7733/start/233518/
YePTEKHBIX HHCTPYMEHTOB | OT PYKH, MOAETUPOBATH 13 GyMaru ormpoc;
MHOTOYTOJIbHUKH;
4.2. | YerblpEXyrosbHHK, 1 0 0.5 UccrenoBath CBOMCTBA MPSIMOYrOJIbHUKA, KBAJAPaTa IMyTEM VerHblit https://resh.edu.ru/subject/lesson/7733/start/233518/
PSIMOYTOJIBHHUK, KBAJIPAT. OKCIIEPUMEHTA, HAOIIOJCHNUS, H3MEPEHNS, MOJETHPOBAHMUS; o1poc;
CpaBHHMBATh CBOMCTBA KBajpaTa W MPSIMOYTOJIbHHKA,
4.3. | Ipakruueckas pabora 1 0 1 UccnenoBath CBOMCTBA MPSIMOYrOJbHUKA, KBAJAPATa IMyTEM TMpaktaueckas | https://resh.edu.ru/subject/lesson/7733/start/233518/
«ITocTpoeHne MPAMOYTOJIbHHKA C OKCIIEPUMEHTA, HAOIIOJCHNS, H3MEPEHNs, MOJENHPOBAHHUS; pabora;
3aJ[aHHBIMH CTOPOHAMH Ha CPaBHUBATH CBOWCTBA KBAPATA U MPAMOYTOJbHHKE;
HENIMHOBAHHOH Oymarey.
4.4. | TpeyroipHuK. 1 0 0 U306paxars 0CTPOYroJbHbIE, PSMOYTOJIBHBIC U TYIIOYTOJIBHBIE Vel https://resh.edu.ru/subject/lesson/7734/start/234913/
TPEYTONbHUKH; ormpoc;
4.5. | Ilnowap 1 nepuMerp 14 0 0 Bbipaarh BeTHUHHY IUIOLIA/HM B PA3IHYHbIX SAUHHLAX H3MEPEHUS TTuchMeHHBIi https://resh.edu.ru/subject/lesson/7733/start/233518/
[PSMOYTOJIbHAKA 1 METPHYECKOI CHCTEMBI MEp, IOHUMATh U HCIIONB30BATH 3aBHCHMOCTH KOHTPOJIb;
MHOTOYTOJIbHUKOB, MEXy METPHYECKUMH SAMHULAMI H3MEPESHHS ILIOLIALH;
COCTABJICHHBIX U3
PSMOYTOIILHUKOB, €/IMHHLIBI
M3MEPEHNUS IO,
4.6. | Ilepumerp MHOrOYroNbHHKA. 2 1 0 3HAKOMHTBCS ¢ IPUMEPaMi IPUMEHEHHs! TUIOLA/IH H IePUMETPa B KontpornbHast https://resh.edu.ru/subject/lesson/7733/start/233518/
HPAKTHYECKUX CUTYALHSIX; pabora;
Uroro mo pasmeny: 20
Pasnen 5./lecsiTuunbie Apodu
5.1. | Jlecsituunast 3amuch JApoOei. 4 0 0 TIpescTaBIaATh AECATHYHYIO APOOb B BHE OOLIKHOBEHHOM, YHTATh U VCTHBIH https://resh.edu.ru/subject/lesson/704/
3aMHCHIBAT, CPABHHBATH JIECATHYHBIE APOOH, TIPEIATaTh, ormpoc;
000CHOBBIBATb M 00CYKIaTh CIOCOOBI YIOPSI0UMBAHUS IECATUIHBIX
npo0eid;
5.2. | CpasHenne jecstnunbix apobeil. | 4 0 0 TpeacTaBisTh AeCATHYHYIO ApOOb B BUJe OOBIKHOBEHHOM, YHTATH H TIuceMeHHsIi https://resh.edu.ru/subject/lesson/718/
3aIMCHIBATH, CPABHUBATH JECATHYHBIE APOOH, MPeJIararh, KOHTPOJIb;
000CHOBBIBATH M 06CYK/IaTh CIOCOOBI YIIOPSI0YMBAHKS AECATHYHBIX
npo0eid;
5.3. | JleficTBus ¢ JeCATHUHBIMA 15 1 05 BHIMONHATS apu(METHYECKHE IEHCTBHS C IECATHIHBIME IPOOIMH; KontponbHas https://resh.edu.ru/subject/lesson/719/
JPOGAMH. BBITOJHSATD TPUKH/IKY U OLEHKY Pe3yJbTaTa BBIYUCIICHHIT; pabora;
.5.4. | OkpyrieHne JecATHYHBIX 6 0 0 [lprMeHSTh TIPAaBUIO OKPYIJICHHUS AECATHYHBIX Apolei; VeI https://resh.edu.ru/subject/lesson/27/
Jipo0eii. or1poc;
5.5. | Pemenne TeKCTOBBIX 3azad, 15 0 1 Pewars TEKCTOBbIC 3a[aud, COAEpXKAIUMEe APOOHBIC JAHHBIC, U HA [IucbMeHHbIiH https://resh.edu.ru/subject/lesson/721/
COJICPIKAILUX POOH. HAaX0YX/ICHHE YaCTU LEJIOT0 M LENOro M0 €ro YacTH; BBIABIATH HX KOHTPOJIb;

CXOACTBA U pa3jInydus;



https://resh.edu.ru/subject/lesson/7733/start/233518/
https://resh.edu.ru/subject/lesson/7733/start/233518/
https://resh.edu.ru/subject/lesson/7733/start/233518/
https://resh.edu.ru/subject/lesson/7734/start/234913/
https://resh.edu.ru/subject/lesson/7733/start/233518/
https://resh.edu.ru/subject/lesson/7733/start/233518/
https://resh.edu.ru/subject/lesson/704/
https://resh.edu.ru/subject/lesson/718/
https://resh.edu.ru/subject/lesson/719/
https://resh.edu.ru/subject/lesson/27/
https://resh.edu.ru/subject/lesson/721/

5.6. | OcHoHble 32 faun Ha ApoGU. 4 0 05 MonenupoBath X0 pelleHHs 3aJadd C TMOMOILIBIO PHUCYHKA, CXEMBI, Konrponsuas | https://resh.edu.ru/subject/lesson/721/
Ta0uupl.  [IpuBOANTH, Pa3dMpaTh, OLEHUBATH PA3NHYHBIC DELICHHUS, pabora;
3aIMCH PELICHHIi TEKCTOBBIX 3a/1a4;
Hroro no paszeny: 48
Pa3znen 6. Harnsinnast reomerpusi. Tena u ¢urypsl B mpocTpancTse
6.1. | MHOroOrpaHHHKH. 1 0 0 Pacriosnapath Ha yepTexkax, PUCYHKAX, B OKPYKAIOLIEM MHpe Yerubiit https://resh.edu.ru/subject/lesson/7731/start/325368/
PAMOYTOJIbHBIN [IapaslieNenumnes, Kyd, MHOrorpaHHHKH, ONUCHIBATD, o1poc;
HCIIOJIB3Ysl TEPMUHOJIOTHIO, OLICHUBATH JIMHEHHBIE pa3Mepbl;
6.2. | UzoOpaxeHne MHOTOrpaHHHKOB. | 1 0 1 W306paxats kyO Ha KiIeTdaToil Oymare; [pakrnueckas | https://resh.edu.ru/subject/lesson/7731/start/325368/
pabora;
6.3. | Mogenn mpocrpancTBeHHBIX Ten. | 1 0 0.25 MopenupoBath Ky0 ¥ napauiesenumnes u3 6yMars u Ipounx VerHBIH https://resh.edu.ru/subject/lesson/7731/start/325368/
MaTepHajioB, OOBIACHATH CIIOCO0 MOJIEIUPOBAHNUS; or1poc;
6.4. | IIpssMOYroONBbHBIH 2 0 0 MopenupoBath Ky0 ¥ napauiesenune s u3 6yMars u pounx Vel https://resh.edu.ru/subject/lesson/7731/start/325368/
napaiienenunen, kyo. MaTepHajioB, OOBIACHATH CIIOCOO MOJETUPOBAHNUS; or1poc;
6.5. | Passéprku kyba u 5 0 0 PacmosnaBath W M300paxkath pasBEPTKM Kyba W Mapaslelieruea; TTichMeHHBIIT https://resh.edu.ru/subject/lesson/7731/start/325368/
napaieenuresa. KOHTPOJIb;
6.6.. | [pakTnyeckast 1 0 1 PacmosHaBath W W300paxkath pasBEPTKM Kyba M TapaUieNenumne/a; Ipakruueckas | https://resh.edu.ru/subject/lesson/7731/start/325368/
pabora«Pa3BépTka pabora;
6.7. | OOBEM Kyba, IPSIMOYTOIBHOTO 2 1 0 Haxomuts n3MepeHus, BBIYHCIATH IUIOMIAAb TOBEPXHOCTH, 00BEM KontposbHas https://resh.edu.ru/subject/lesson/7730/start/272360/
napaiesnenure/a Ky0a, PSIMOYTOMBLHOTO IAPAIUIENENHUIIE/A; HCCIEI0BAT 3aBHCHMOCTD pabora;
00BéMa KyOa OT JUTHHBI ero pebpa, BEIABHTATh H 000CHOBBIBATH
TUIoTe3y;
Uroro mo pasmeny: 13
Paspen 7. IloBTOopenne n 06001eHne
7.1. | Hosropenue ocHOBHBIX moHsTHiA 1 | 10 1 0 Petnats 3a/1a4u U3 PeabHON KU3HH, IPUMEHATh MATEMATHYECKHE VYerbrit https://resh.edu.ru/subject/lesson/7789/start/266057/
METOJI0B Kypca 5 Kiacca, 3HAHMS JUISL PELICHHS 3a/1a4 U3 APYTHX y4eOHBIX MPEIMETOB; orpoc;
000011IeHE 3HAHUIA TTvcbMeHHBIN
KOHTPOJIb;
KontponbHas
pabora;
Uroro mo pasnueny: 10
OBHIEE KOJIMYECTBO YACOB I10 204 12 14.25

MMPOI'PAMME
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ITOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KonunuyectBo yacos Hdara Bunel,
n/n H3y4eHus | popMbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIA
padoThI padoThbI

1. | Psag HaTypajbHBIX YHCEN U 1 0 0 YcrHbIi
HYJIb OIIpoC;

2. | lecaruunas cucrema 3anucu | 1 0 0 VYcrHbIM
HaTypaJbHBIX Uncell. PuMckas OIIpoC;
HyMepanus

3. | YreHwue u 3amnuch 1 0 0.25 [TpakTrueckas
HATypaJIbHBIX YKce. 3anuch pabora;
qrcia B BUAE CyMMBI
pa3psAIHBIX CIaraeéMbIX

4, CpaBHeHUE HaTypaIbHBIX 1 1 0 KonTtpomnbHast
gucel. BxoaHoi pabora;
KOHTPOJTb

5. | CpaBHeHHE HATYypaIbHBIX 1 0 1 [TpakTrueckas
yucen. Pemenue 3a1a4 ¢ pabora;
MPAKTUYECKUM COZCPKaHUEM

6. | OkpyrieHne HaTypaTbHBIX 1 0 0.5 [TpakTrueckas
quCe pabora;

7. | OkpyrieHue HaTypalbHbIX 1 0 0 Y CTHBIH
yrcen. Pemenue 3amau ¢ OIIpoc;
MPAKTUYECKUM COZEpPKaHUEM

8. | Touka. [Tpsimast. JInauu Ha 1 0 0 Y CTHBIH
TJIOCKOCTH OIpOC;

9. | OKpyXHOCTb U KPYT 1 1 0 VYcTHBIH

OIIpoC;

10. | IIpaktuueckas pabora (Ha 1 0 1 [TpaxTrueckas
KJIeT4aToil Oymare) pabora;
“IlocTpoenue y3opa u3
OKPY>KHOCTH

11. | JIyu u oTpe3ok 1 YcerHbII

OITpoc;

12. | Tymuna orpeska. EquHuIb 1 YcTHBIIT
M3MEPEHUs JITUHBI OIIpOC;

13. | CpaBHEHHE OTPE3KOB 1 [TuceMeHHBIH

KOHTPOJIb;




14. | KoopauHartHas npsiMasl. YcrHbII
ITkansr OIIPOC;

15. | KoopauHAaThl TOUKH YcrHbIi

OTpoc;

16. | HarypanbHble yncia Ha TectupoBanue;
KOOPJAMHATHOU IIPSAMOM

17. | Pemenue moru4ecKux 3aaad VYcrHbIM

OTpoc;

18. | KourposbHas paboTa 1o KontponbHas
temaM “Harypanbhbie pabora;
yucna”

19. | JelicTBUE CI0KCHUS. YcrHbiit
KoMnoHeHTH! aeiicTBus. OIIpOC;
HaxosxaeHre Hen3BeCTHOTO
KoMroHeHTa. ClioKeHne
MHOTO3HAa4YHbBIX HATYpaJIbHbIX
YHUCEI.

20. | IlepemecTHTENBHOE U YcTHbIi
coueTaTeIbHOE CBOMCTBA OTIpoc;
cioxxeHust. CBONCTBO HYJIs
IIPH CIIOKEHUH.

Hcnonb3oBanue OykB 1Jis
CBOMCTB apu(METHIECKHIX
JIeCTBUM

21. | Pemenue 3ama4 u ITucpMeHHBIIH
VIpaXHESHUI HA TPUMCHECHHE KOHTPOJIb;
MEPEMECTUTEIIEHOTO U
COYETaTEeIHLHOIO CBOMCTB
CIIOYKEHUS

22. | BelunTaHME Kak JeHCTBUE, VCTHEIN
o0paTHOE CIIOKEHUIO. OTIpoC;
KoMmoHeHTHI AeHCTBUS.

HaxoxxaeHne Hen3BeCTHOTO
KOMITOHEHTA

23. | BelunTaHue MHOTO3HAYHBIX YcTHBIR
HATypPaJbHBIX YUCEIT OTIpoC;

24. | PeleHue TEKCTOBBIX 3a7a4 [TucemMeHHBII
apru(pMETUYECKUM CTIOCOOOM KOHTPOJIb;

25. | PeureHue TEKCTOBEIX 3a/1a4 C YCTHBIN
TTOMOIIIBIO CIIOXKEHUS U OTIpoC;

BBIYUTAaHUA




26. | KontposbHas pabora 1o KonrpomnbHas
teMe “CroXeHue u pabora;
BBIUUTAHHE
HATypaJIbHBIX YUCEID»

27. | [leiicTBUE yMHOXKEHHE. VYerubii
KoMnoHeHTH! aeiicTBus. OIIpOC;
HaxosxeHre Hen3BeCTHOTO
KOMIIOHEHTA.

IIepemecturensHoE U
COUYEeTaTEeIbHOE CBOMCTBA
yMHOKeHHUs. Mcnonb30BaHue
OYKB JIJIsl CBOMCTB
apu(pMETUYECKUX JACHCTBUH.

28. | YMHOXEHHE MHOTO3HAYHBIX Y CTHBIH
HATypaJIBbHBIX YUCEIT OIIpoC;

29. | YMHOX€EHHE MHOIO3HAYHBIX ITucbMEHHBIIH
HATypaJIbHBIX YHCEII. KOHTPOJIb;
CBoiicTBa HYJISI U €UHULBI
[IPH YMHOXKEHUHU

30. | PacnpenenutenbHOE CBOHCTBO Y CTHBIH
yMHOXeHUs. Vcnoip3oBanne OIIpoC;
OYKB JIJIsl CBOMCTB
apuMeTHIECKUX ICHCTBHM.

31. | PacmpemenuTenbHOE CBOMCTBO YcrHbii
ymMHOxeHUs. [IpuMenenne OIIpOC;
MIPH BBIYUCIICHUSX.

32. | KBagpat u ky0 uncna. VeIl

OIIpoC;

33. | CrerneHb ¢ HATYPATBHBIM VerHbit
roKazaresem OIIpoc;

34. | lenenue xax neicTBHE, VcTHBIH
00paTHOE YMHOXEHHIO. OIpOC;
KomnoneHTsI neicTBusl.

HaxoxeHne Heu3BECTHOTO
KOMITOHEHTa

35. | JleneHre MHOTO3HAYHBIX YcTHBIR
qHCce. OIIpOC;

36. | /lenenue ¢ ocTaTKOM. YcTHBIN

OIpoc;

37. | JleneHue c OCTaTKOM. 0.5 [TpakTuyeckas

Pemenue 3anau ¢ pabora;

MPAKTUYICCKHUM COACPIKAHUCM.




38. | denutenu U KpaTHbIC YHUCIIA. VYcTHbIN

ompoc;

39. | [Ipu3Haku JeTUMOCTH Ha 2, 5, VcTHBIN
10. OTpoc;

40. | IlpusHaku genumocty Ha 3, 9. 1 ITpakTuyeckas

pabora;

41. | IIpocTsie U COCTaBHBIC YHCIIA. YcrHbiit

OIIpoC;

42. | Pa3nmokeHue YKcia Ha YcrHbiit
MIPOCTHIC MHOKUTEIH OTIpoC;

43. | YncioBble BBIPAKEHUS. YcrHbii
UreHue U cocTaBieHUE OIIpOC;

44. | TIpeobGpa3oBaHUE YHCIOBBIX [TuceMeHHBIH
BBIPa)KCHUI KOHTPOIIb;

45. | PelreHne TEKCTOBBIX 3a/ady. YcrHbIH
Hcnonb30BaHue IpH PEIICHUN OTIpoC;
3a/1a4 TaOJIUIl U CXEM

46. | [TopsAI0K BBHIMOJHEHHUS YcrHbIH
JEUCTBUM MPU BBIYUCICHUH Ompoc;
3HAYEHUS YUCIIOBOTO
BBIPKCHUS

47. | PemeHne TEKCTOBBIX 3a/a4. YcrHbI
3agaun Ha YacTH OIpoc;

48. |IIpeobpa3oBaHHE YHUCIOBBIX 0.5 [TpaxTrueckas
BBIPQKEHU MPHU BHIMOJTHEHUN pabora;
JeNCTBHI cO CKOOKaMH B
BBIYHCIICHUSIX YUCIOBBIX
BBIPAKECHUI

49. | PemieHne TEKCTOBBIX 3a/1a4. YcrHbI
3aaun Ha TBUKCHHE OTIpoc;

50. | PemreHue TEKCTOBBIX 3a/1a4. VY cTHEIN
CocraBiieHre BBIpQKECHUS OTIpoC;

51. | KoutposabHas pabota 1mo KonrponbHas
TeMe “YMHOXEHHUE U pabora;
JIeIICHUE HATYPATbHBIX
qHCe

52. | Jlomanas. I3amMepeHue JUTHHBI YcTHBIH
JIOMaHOU OIpoc;

53. | Yrasl. Buasl yrios Vel

OIIpoC;




54. | 3mepeHue yrioB YcrHbII
OIpOC;

55. | U3smepenne yrios [TucbMeHHBIIH
KOHTPOJIb;

56. | CpaBHEeHHE YIJIOB VYerubii
OIIpoC;

57. | Ilpaktudeckas 1 [TpaxkTrueckas
paborta pabora;

58. | lomu VYcrHbIM

OIpoC;

59. | JIpoOb kak criocob 3amnmcu YcrHbii
YaCTH BEJTMYHUHBI OIIpoC;

60. | OObIKHOBEHHBIE APOOH. VYerubrit
[IpakTuyeckue 3anaumu, OIIpOC;
coZiepKalIre 01 U Jpodu

61. | OObIKHOBEHHBIE APOOH. 0.5 [TpakTrueckas
N300paxeHne 0OBIKHOBEHHBIX pabora;
npoOelt ToukamMu Ha
KOOPJMHATHOM MPSIMOit

62. | OOBIKHOBEHHBIE APOOH VeIl

OIpoc;

63. | OCHOBHOE CBOHCTBO IpoOH YcrHbli

OIIpoC;

64. | OCHOBHOE CBOHCTBO IpOoOH TectupoBanue;

65. | [IpuBenenue ApodU K HOBOMY Y CTHBIH
3HaMEHAaTeIo OIIpoC;

66. | [IpuBeneHue QpoOH K HOBOMY [TrceMeHHBIIH
3HaMEHAaTeIo KOHTPOJIb;

67. | Pemienue TEKCTOBBIX 3ajad, VYcrHbIM
COJIep KaLINX IPOOH OIIpOC;

68. | Cokpamenue npodeit YcTHBIH

OITpoc;
69. | Cokpamenue apobeit ITuceMeHHbIN
KOHTPOJIb;
70. | CpaBHeHue npobeii Vel

OIpoc;




71. | CpaBHenue npobeii. Pemenue VcrHbIi
3a7a4 ¢ MPaKTUIECKUM OIpOC;
coiepKaHueM

72. | TIpaBUJIbHBIC U HEIPABUIIbHBIC TectupoBanue;
npodu

73. | IlpaBuUJIbHBIC ¥ HEMIPABUIIBHbIE 0.5 [IpakTrueckas
npobu pabora;

74. | Cmemanabie 1poou YcrHbIi

OIIpoc;

75. | IlepeBo HENMPABUIILHOMN YcerHbii
IpoOU B CMELIaHHYIO OIpocC;

76. | IlepeBox HEMPABUIILHOMN YcTHbIi
Ipo0u B CMEUIAHHYIO U OTpoc;
obpatHO

77. | Pernienue MpakTHYECKUX U 1 [TpakTuyeckas
MPUKIIAIHBIX 327129 pabora;

78. | KouTpoabHas pabora 1o Kountponbnas
teme “Jlonu u gpobu’ pabora;

79. | MHOTOYTOJIbHHUKH. YcrHbIi
TpeyroiapHUK. OIIpOC;
YeTsIpexyrojJbHUK

80. | PamenctBo ¢uryp YcrHbii

OTIpoC;

81. | Ilepumerp TpeyronbHUKa VeIl

OTIpoC;

82. | Ipsmoyronbuuk. KBampart. 0.5 [TpaxTrueckas
CBolicTBa CTOPOH U YIJIOB pabora;
MPSIMOYTOJIBHUKA, KBa[paTa

83. | [IpsmoyronbHuk. KBajapar. Y CTHBIH
[TocTpoeHns Ha kineT4aTou OIpocC;
Oymare

84. |Ilpaktuueckas pabora 1 [IpakTrueckas
“IToctpoeHue pabora;

MPSIMOYTOJIbHHKA C
3aJJaHHBIMHM CTOPOHAMM Ha
HEJIMHOBAaHHOM Oymare”




85. | [iomianp u IepuMeTp TectupoBanue;
MPSIMOYTOJIbHHKA, KBa[paTa.
Enunuiel uamepenus
IUIOIIAIN

86. | ITiomaay MHOIOYTrOJIbHUKOB, VcTHBIN
COCTaBJICHHBIX U3 OTIpoC;
MPSAMOYTOJIbHIKOB

87. | PemieHue npakTUYECKUX 3a1a4 YcrHbI
Ha HaxO0XIEHUE IIOMAIN OTIpoc;
MPSIMOYTOJIbHHKA, KBAIpaTa,
MepUMeTpa MHOTOYTOJIbHUKA

88. | KonTpoasHas pabora 1o KoHntponbHas
Teme “MHOTOyTrOJIbHUKN pabora;

89. | CnoxeHue ¥ BBIYUTAHHUE Y cTHBIIT
OOBIKHOBEHHBIX JIPOOEH OI1poC;

90. | CnokeHMe U BBIUNTAHUE VCeTHBIN
OOBIKHOBEHHBIX JIPO0Ei OI1poC;

91. | CnoxxeHue U BBIYUTAHUE [TucbMeHHBII
OOBIKHOBEHHBIX JIPOOEH KOHTPOJIb;

92. | CioxeHue U BBIUUTAHHE VCeTHBIN
OOBIKHOBEHHBIX JIPOOCH. OIIpoC;
Perienne TeKCTOBBIX 3a/a4,
coJiepKaIux Apoou

93. | CnoxeHue U BbIUUTaAHUE VcTHBIT
OOBIKHOBEHHBIX JIPOOEH. Ompoc;
Perienne TeKCTOBBIX 3a/a4,
coJiep>Karux apoou

94. | YMHOkeHuEe OOBIKHOBEHHOM VY CTHBII
NpoOu Ha HATYPaIbHOE YHCIIO OTIpoC;

95. | YMHOkeHue OOBIKHOBEHHOM IInceMeHHbIM
JpoOH Ha HATYpaIbHOE YHCIIO KOHTPOJIb;

96. | YMHOXeHHE OOBIKHOBEHHBIX YcrHbI
npobeit OTIpoC;

97. | YMHOXeHHE OOBIKHOBEHHBIX 0.25 [TpakTyeckas
npoOeit pabora;

98. | YMHOXkeHHE OOBIKHOBEHHBIX YcrHbI
npobeii. Perenne TeKCTOBBIX OIpoc;

3a]1a4, COoepKaIUX
OOBIKHOBEHHBIE ApoOHU




99. | YMHOXeHHE OOBIKHOBEHHBIX VcrHbIi
npob6eii. YncnoBbie OTIpoC;
BBIPXKEHUS, COACPIKAIIINE
YMHOXCHHE OOBIKHOBEHHBIX
npobeit

100. | YMHO)eHME 0OBIKHOBEHHBIX [TruceMeHHbI

npobeii. Pemenue KOHTpOJIb;
TEKCTOBBIX 33]1ad,
COJePIKALIIX
101. | YmuOXeHue apobeii. YcTHBIH
Pemenue TekcTOBBIX Ompoc;
3aJ1a4, CoIepKaninux
OOBIKHOBEHHBIE APOOH
102. | BzaumHO oOpaTHbIC 1poOH YcrHbii
OTIpoc;
103. | B3aumuo obpatHbie ApoOH TectupoBanue;
104. | Tenenne 0OLIKHOBEHHOMN YcTHbIR
IpoOu Ha HATYPAITLHOE OTIpoc;
105. | lenenrie 0OBIKHOBEHHOM YcTHBIH
IpoOu Ha HATYPAITLHOE OTIpoc;
YHCIIO.
Pemenne npakruueckux u
106. | Ienenue Verubliit
O0OBIKHOBEHHBIX OTIpoC;
npo0eit
107. | Henenne [TuceMeHHBIH
OOBIKHOBEHHBIX KOHTPOJIb;
npob6eii. Permennesanau
Ha JIeJICHHe

108. |[Ilenenune YcTHBIT
OOBIKHOBEHHBIX JIPOOEH. OTIpoC;
UrcroBBIEBBIPAKEHUS,
CoJIepIKalue

109. | Pemenne TeKCTOBBIX 3a1a4 Ha YcTHbI

HAXO0XJICHHUE YaCTH IIEJI0OTO OTIpoC;

110. | Pemenue TEKCTOBBIX 3a/1a4 Ha VcTHBIN
HaXO0XJIEHUE IIEJIOTO TI0 €ro OTIpoC;
4acTu

111. | OcHoBHBIE 3a1auX Ha IpoOHU [IpakTrnueckas

pabora;




112. | Yucnoseie u YcTHbBIH
OyKBEHHBIE ompoc;
BBIpa)KCHUS,
cozepIKaIme
OOLIKHOBEHHbIE

113. | KouTposbsHas paboTa 1mo KontponbHas

TeMme “JleficTBus € pabora;
OOBIKHOBEHHBIMH JIPOOSMU”~
114. | MHOTOTrpaHHUKH YcrHbIi
OIpoC;

115. VYerubii

[IpsiMmOyTONBHBIN Ompoc;
[Tapamienenunen.
N3o06paxenue

116. | Pa3BepTKH NPSIMOYTOJIBHOTO TectupoBaHue;

napaJiesienumnea

117. [Ky6. U3o6paxkenne YcTHbIH
ky0Oa. PazBepTka kyOa OIpoC;

118. | Coznanue Mojenei 1 [TpakTrueckas

MHOTOTPaHHHUKOB (13 pabora;
Oymaru, MpoBOJIOKH,
MJIACTHJIMHA U JIP.)

119. | ITonsTre 06béMa. Equuuns YcTHBIH

nu3MepeHus 00bEMa OT1poC;

120. | O6béM KyOa u KonTtponbHas
[IPSIMOYTOJIBHOTO pabora;
napauienuea

121. | [IpakTuveckas padbora mo 1 [TpakTnueckas
teme “Ilmomanp pabora;
MIOBEPXHOCTHU Ky0a u
IPSIMOYTOJIBHOTO
napauieuIesa»

122. | Tecstnunas 3anuch ApoOHBIX VeTHbIH

qHCcen OITpoc;

123. | lecatiunas 3amuch ApOOHBIX YcTHBIH

qHCcen OITpoc;

124. | 3anuice u yTeHUE AECATHIHBIX 0.25 [MpakTuyeckas

L

Y




125. | Pemenne VYcrHbii
MPAKTHYCCKUX U OIpOC;
MPUKIIAIHBIX 33124,

COJIEpIKaIINX

126. |PemicHrie NpakKTUYECKHUX U [TucbmMeHHbIi
MIPUKJIAIHBIX 33124, KOHTPOJIb;
COJIEpIKaIINX
MIPEJICTABICHHUE JAHHBIX

127. |Peiienne nmpakTHYECKUX U YceTHbIi
MIPUKJIAIHBIX 33724, OIIpoC;
COJIEpIKaIINX
MIPE/ICTABICHUE JaHHBIX
B BHJIE CTOJIOUYATHIX

128. | Pemienue npakTuyeckux YcTHbIl

337124, COICPIKAIINX OIIpoC;
OOBIKHOBCHHBIC U
JECSITUUHBIE ApodU
129. | U300pakeHne IeCATHUHBIX YcTHbIi
npoOel TOuKaMH Ha YUCIIOBOM Ompoc;
IpsAMON

130. | U300paxkeHue qeCaTHUHBIX TectupoBanue;
npo0eit TouKaMH Ha YUCIIOBOM
psAMOI

131. (CpaBuenue 0.25 [TpaxTryeckas

NECATUYHBIX  Jpo0ei pabora;

132. | Pemienue npuKIaaHbIX 3a/1a4 ¢ YcTHbIi
WCIIOJIb30BaHNEM CPAaBHCHUS OIpoC;
JECATUYIHBIX APOOeit

133. | Perrenue [TuceMeHHBIN
MPAKTHYECKUX U KOHTPOJIb;
MPUKIIAIHBIX 33124,

COJIepIKaIIIIX
134. | Cnoxenne u YcTHBIN
BBIUUTAHUC OIIpOC;
135. |Cnoxenue u VerHbli
BBIUUTAHUC OIIpOC;
136. |Cnoxenue u [TuceMeHHBIN
BBIUNTAHUC KOHTPOJIb;
JECSITHYHBIX
po0eii.

Pelienne TeKCTOBBIX 3aaay,




137. |Pemenue npakTUUeCKUX K VYcTHBIH
MPUKIIAIHBIX 337134 C OTIpoC;
HCIIOIb30BAHUEM
CIIOKEHUS U BEIYUTAHUS

138. | PemieHne nmpakTHIECKUX U KonTtpomnbHast
MPUKJIAIHBIX 337124 C pabora;
HUCIIOIL30BaHUEM
CJIOKEHUA U BEIYUTAHUS

139. | YMHOXeHHEe necATUUHON YcrHbli
npo6u Ha 10, 100, 1000 OTpoc;

140. | YMHOXkeHue VeTHbIH
JCCSATHYHOM IpoOH Ha OIIpoC;
0,1,0,01, 0,001l u T.1

141. | YMHOXeHHue Ycrubiit

NECSITHYHBIX  JIpo0eit OIIpoC;

142. | YMHOXeHUE NeCITUYHBIX [TuceMeHHBII
npooeii. Perenue KOHTPOJIb;
TEKCTOBBIX 3a7a4

143. | lenenue necATHIHBIX ApoOeii Y cTHBIIT

Ha HATypaJIbHOE YHCIIO OIIpoC;
144. | lenenue necATHIHBIX ApoOeEii VCTHBIN
Ha HATypaJIbHOE YHCIIO OTIpoC;

145. | lenenue necsatuuHoM ApoOeit VcTHBIIT
Ha 10, 100, 1000 u 1.1 Ompoc;

146. | lenenue necatuunoii qpodeit VeTHbIH
Ha 0,1, 0,01, 0,001l u 1.1 ompoc;

147. | lenenue necaTHUHBIX TpoOeit YcTHbI
OTIpoC;

148. | lenenne neCATUIHBIX IpOOCi [TpakTnueckas

pabora;

149. | lenenune necatuuHbIX QpoOei. VY cTHEIN

Pemenue TekCTOBBIX 3a71a4 OITpOC;

150. [Pemenne YcTHBIH

MPAKTHYCCKUX U OTIpoC;

MPUKJIAAHBIX 3a71a4 C
MCITOJIb30BaAHHUEM




151. | lenenue necaTuaHbIX ApOOEii. TectupoBanue;
Pertenrie TEKCTOBBIX 3a1a4
152. | Oxpyrienue YeTHbli
NECATUYHBIX JIpOOei OIpoc;
153. | Oxpyrienue 0.25 Vernbiin
NECSITHUHBIX  Ipo0eit OTpoc;
154. | Pemnienne mpakTHYECKUX U [TucbmMeHHbIi
MPUKIIAIHBIX 337124 KOHTPOJIb;
155. |PemicHre NpakTHYECKHUX U YcrHbii
MPUKJIATHBIX 32144 OIpoc;
156. |PemicHre NpakTHYECKHUX U YcTHbIi
MPUKJIAIHBIX 32144 OIpoC;
157. |Pemienre NpakTHYECKHUX U YcTHbIl
MPUKJIAIHBIX 32144 OIpoC;
158 |Pemienne mpakTHYECKUX U VYcTHBIH
MPUKJIAIHBIX 33144 OTIpoC;
159. |Pemenue npakTHUeCKUX U VeIl
MPUKJIAIHBIX 33144 OTIpoC;
160. |Pemrenne npakTHUECKUX U Y CTHBIH
MPUKJIAIHBIX 33144 OITpoc;
161. |Perenrie MpakTHUECKUX H VYcTHbIi

IMPUKIIaJHBIX 3a1a4

OITpoc;




162. |PeieHre npakTHUECKUX U VYcTHBIH
MIPUKJIAHBIX 3a1a4 OIIpoc;

163. |PemicHre NpakTHYECKHUX U YcrHbii
[PUKJIAIHBIX 33144 OIpoc;

164 [Perenue mpakTHYECKUX U YcrHbii
[PUKJIAIHBIX 3314 OIpoc;

165. | Pemienne TeKCTOBBIX 3a1a4, YcrHbIH
coJieprKarmx apoou OTIpoc;

166. | Pemienne TeKCTOBBIX 3a1a4, YcrHbIH
coJieprKaIux apoou OTIpoc;

. | Pelrenne TeKCTOBBIX 3a1a4 CTHBIH

167.|P , Y

coJieprKaIux apoou OTIpoc;

168. | Pemenne TeKCTOBBIX 3a1a4, YcrHbIH
coJiepIKaIluX Apoou OIIpoC;

169. | Pemenne TEKCTOBBIX 3a/1a4, VYcrHbIM
COJIepIKALIHNX IPOOH OIpoc;

170. | Pemenne TEKCTOBBIX 3a/1a4, VYcrHbIM
COJIepIKALINX IPOOH OIpoc;

171. | Pemienue TEKCTOBBIX 3a/1a4, YcTHBIH
COJIepIKALIHIX IPOOH OIpoc;

172. | PemeHne TEKCTOBBIX 3a7a4, VeTHbIH
COJIEpIKAIIHX IPOOH OIpoC;

173. | Pemenne TEKCTOBBIX 3a/1a4, VYcrHbIM
COJIEpIKAIIHX IPOOH OIpoC;

174. | Pelienue TEKCTOBBIX 3a/1a4, YcTHBIIT
coJiepKaImx Apoou OTIpoC;

175. | Perenne TEKCTOBBIX 3a/1a4, VYcrHbIM
coJiepKaImx Apoou OTIpoC;

176. | Pemenue TEKCTOBBIX 3a/1a4, VYcrHbIM
coJiepKaImx Apoou OTIpoC;

177. | Pelenue TeKCTOBBIX 3a7a4, VcTHBIH
COJIEPIKAIIMX 3aBUCUMOCTD, OIpoc;

CBA3bIBAIOIINEC BEIINYNHBI:
OEeHa, KOJIM4€CTBO, CTOMMOCTbD




178. | Pemienue TeKCTOBBIX 3a7a4, VcTHEIN
COJICpPIKAIINX 3aBUCUMOCTD, OIpoc;
CBSI3BIBAIOIINE BETUYHHEIL:

[IEHa, KOJIMYECTBO, CTOMMOCTE

179. | PemeHue TEKCTOBBIX 3314, VYerHbIi
COJICPIKAIIMX 3aBUCUMOCTb, OIpoc;
CBS3BLIBAIOIINE BEINYNHEL:

[I€Ha, KOJIMYECTBO, CTOMMOCTE

180. | Pemienue TeKCTOBBIX 3a/1a4, VcTHBIN
COJICPIKAIIMX 3aBUCUMOCTb, OIpoc;
CBSI3BLIBAIOIINE BEINYNHEL:

LIEHA, KOJIMYECTBO, CTOMMOCTH

181. | Pemenue TEKCTOBBIX 3a/a4, VcTHBIN
COJICPIKAIIMX 3aBUCUMOCTb, OIpoc;
CBSI3BIBAIOIINE BEJIMYUHBI:

LIEHA, KOJIMYECTBO, CTOMMOCTb

182. | PemieHue TEKCTOBBIX 3314, VYerHbIi
COJICPIKAIIMX 3aBUCUMOCTD, OIIpoC;
CBSI3BLIBAIOIIAE BEINYNHEL:

[IEHA, KOJIMYECTBO, CTOMMOCTH

183. | PemieHue TEKCTOBBIX 33124, VYerHbIi
COJICPIKAIIMX 3aBUCUMOCTb, OIIpoC;
CBSI3BLIBAIOIINE BEIMYNHEL:

[IEHA, KOJIMYECTBO, CTOMMOCTH

184. | Pemmienue TEKCTOBBIX 3a/1a4, YcrHbIH
COJIepIKAIINX 3aBUCUMOCTD, OIpoc;
CBSI3BIBAIOIINE BEJIMYUHBI:

LIEHA, KOJIMYECTBO, CTOMMOCTH

185. | Pemmenue TEKCTOBBIX 3a/1a4, VYcTHBIH
COJICpPIKAIIIX 3aBUCUMOCTD, OIpoc;
CBSI3BIBAIOIINE BEJIMYUHBI:

LIEHA, KOJIMYECTBO, CTOMMOCTH

186. | Pemnenue TeKCTOBBIX 3a7a4, VYeTHbII
COJICpPIKAIIIX 3aBUCUMOCTD, OIpoc;
CBSI3BIBAIOIINE BETUYHHEIL:

[IEHA, KOJIMYECTBO, CTOMMOCTE

187. | Pemenue TEKCTOBBIX 3a/1a4, TectupoBanue;
COJICpIKAIIMX 3aBUCUMOCTb,

CBSI3BIBAIOIINE BETUYHHEIL:
[IEHA, KOJIMYECTBO, CTOMMOCTE

188. | Pemenue 3aqau nepedbopom YcrHbIi
BCEX BO3MOXKHBIX BAPHAHTOB OIpoc;

189. | Pemenue 3anau nepedbopom YcrHbIi
BCEX BO3MOXKHBIX BAPHAHTOB OIpoc;




190. | Pemenue 3aqau nepebopom YcTHbII
BCEX BO3MOXHBIX BapHUaHTOB OTIpoC;
191. | Peruenue 3amau nepedopom YcrHbIi
BCEX BO3MOXHBIX BapHUAHTOB OIpoC;
192. | Perienue 3amau nepebopom YcrHbii
BCEX BO3MOXHBIX BapUAHTOB OIIpoC;
193. | KourposbHas pabora 1mo KontponbHas
teme"‘Jlecarnunsie gpodu” pabora;
194. | TTosTOpenue u 06o0OLIEHHE. VceTHBIN
[elicTBus c OIIpOC;
HATypaJIbHBIMU YHCIAMH
195. | TToBTOpenwue u 0600IICHNME. Y CTHBIH
UucnoBsie U OYKBEHHBIE OImpoc;
BBIPXKEHUS, TOPSIIOK
JIEWCTBUM, UCTIOJIb30BAHHUE
CKOOOK. YmpoleHue
BBIPA)KCHUI
196. | IToBTOpeHme U 000OIIEHHE. YcrHbIH
OxpyriieHre HaTypallbHBIX OTIpoC;
qHCel, IeCATUIHBIX Jpoodei
197. | IToBrOpenue u 06006IIEHHE. Ycrubii
OOBIKHOBEHHBIE 1POOH OIIpoC;
198. | [ToBrOopenue u 0600IIEHHE. YcTHbIN
Pemrenne TeKCTOBBIX 3a7a4, OIIpOC;

coJiepKaIlux Jpoou.

OcHoBHbBIC 3aga4u Ha ,[[pO6I/I




199. | IToBropenue u 06oOIIECHHE. 1 VcrHbIi
Perrenune TekcToBBIX 3ama4 OIpoc;
Ha JIBUKCHUE, TTOKYITKH,

200. | TToBropenue u 0000IICHHE. 1 YcTHBIH
CrnosxeHue 1 BBIYMTAHNE OIpocC;
JECATUYHBIX IPOOCH

201. | IToBropenue 1 0600IIEHHE. 1 VcrHbIi
YMHOXCHUE U JICIICHHUE OIpoc;
JECATUYHBIX IPOOeH

202. | [ToBrOopeHue 1 0600LIEHHE. 1 1 KonrponsHast
Penrenue TekcToBBIX 33124 C pabora;
MPAKTHYCCKUM

203. | TToBropenue u 0600IIeHHE. 1 Y CTHBIH
Perenne TekcTOBBIX 33124 C OIpoc;
MPAKTHYECKUM

204. | IToBTOpeHue 1 0000IIEHHE. 1 VcTHBIN

Perrenue TekcTOBBIX 33124 C OIpoc;
NPaKTUYECKUM COJICPKAHUEM
OBIIEE KOJIMYECTBO YACOB |204 |12 14.25

I10 ITPO'PAMME




MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOTI'O ITPOLNECCA

YYEBHOE OBOPYJOBAHHME

* Y4eOHO-IIPaKTUYECKOE U yUeOHO-I1a00paTopHOE 000PYI0BAHUE:

— JIOCKAa MarHUTHas ¢ KOOPAUHATHOW CETKOM;

— KOMILJIEKT YEPTEKHBIX MHCTPYMEHTOB (KJIACCHBIX U Pa3aTOYHBIX ): JUHEHKA, TPAHCTIOPTUP, YTOIbHUK
(30°, 60°), yronbauk (45°, 45°), UpKyIb;

— KOMIUIEKTHI INIAHUMETPUYECKUX U CTEPEOMETPUUECKHUX TeJ (A€MOHCTPALMOHHBIN U pa3JaTOYHBbIH );—
KOMIUIEKTHI JJ1 MOJIeIMpOBaHus (1[BeTHasi Oymara, KapToH, KaJbKa, KJIel, HOKHUIbL, TUIACTUIIMH).

OBOPYJAOBAHME /UIsA TPOBEJAEHUSA TABOPATOPHBIX U IPAKTUYECKUX PABOT

— MYJIbTUMEIUNHBIA KOMIIBIOTED;
— MYJIbTUMEIUANPOEKTOP;
— WHTEpaKTUBHAS JI0CKA.

HOUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

— Wurepuer. 'unepccbuiku Ha pecypc:http://eorhelp.ru/
http://www.fcior.edu.ru
http://www.school-collection.edu.ru
http://www.openclass.ru/

http://powerpoint.net.ru/

http://karmanform.ucoz.ru/

www.spheres.ru


http://eorhelp.ru/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.openclass.ru/
http://powerpoint.net.ru/
http://karmanform.ucoz.ru/

MNOACHUTEJIbHAS 3AITMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA "MATEMATHUKA"

PaGouas nmporpamma no maTemaruke Juisi o0ydaroniuxcs 6 kiaccoB pazpadoraHa Ha ocHOoBe DeepaibHOro
rocy/1apCcTBEHHOr0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOI'O 00IIEro 00pa30BaHus ¢ y4ETOM U
COBPEMEHHBIX MUPOBBIX TPEOOBaHU, MIPEABABIAEMBIX K MaTeMaTUYECKOMY 00pa30BaHUIO, U TPaAULIUN
poccuiickoro o0pa3oBaHusi, KOTOpble 00€CIeYNBAIOT OBIIAJCHUE KIIFOUEBBIMH KOMITETEHIIUSIMH,
COCTaBJISIOLIMMU OCHOBY JUISI HEIIPEPHIBHOTO 00pa30BaHUs U CAMOPAa3BUTHS, a TAK)KE LIEIOCTHOCTh
OOLIEKYIBTYPHOT0, TUYHOCTHOTO U MO3HABATENILHOTO pa3BUTHs o0yJaromuxcs. B paboueit nporpamme
YUTEHBI UJeH U nosioxkeHus KoHuenum pa3Butus MaTemMaTiHueckoro oopasoBanus B Poccuiickoi
Oenepanun. B snoxy nudporoii Tpancopmaryu Bcex chep YeIoBEUSCKOM NeSTEIIEHOCTH HEBO3ZMOKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEIOBEKOM 0e3 0a30BOI MaTEeMaTHUECKOM MOATOTOBKH. YK€ B IIKOJIE
MaTeMaTHKa CIy>KUT OIOPHBIM MPEIMETOM AJIS U3YUYEHUSI CMEXHBIX TUCLUILINH, a I10CJIE IKOJIbI peajlbHON
HEOOXOIMMOCTBIO CTAHOBUTCS HEIIPEPBIBHOE 00pa3oBaHue, 4TO TPeOyeT MOIHOIIEHHON 0a30BOM
0011e00pa3oBaTeIbHON MOATOTOBKH, B TOM YHUCIIE U MATEMAaTUYECKOW. TO 00YCIOBIEHO TEM, UTO B HAIIU
JTHH pacTET Yyucio mpoeccuid, CBSI3aHHBIX C HEMTOCPEICTBEHHBIM TPUMEHEHHEM MaTeMaTHKU: U B cepe
IKOHOMHKH, U B OM3HECE, U B TEXHOJIOTUYECKHUX 00JIACTAX, U JaKe B TyMaHUTApHBIX cepax. Takum
00pa3oMm, KpyrT IKOJIbHUKOB, ISl KOTOPhIX MaTeMAaTHKa MOXKET CTaTh 3HAUUMBIM IIPEIMETOM, PACILIUPSIETCS.

[IpakTuueckast Moje3HOCTh MaTEMATUKU O0YCIOBIIEHA TEM, UTO €€ MPEAMETOM SBJISIOTCS
dyHaaMeHTaTbHBIE CTPYKTYPhI HAIIETO MHUPA: MPOCTPAHCTBEHHBIE (DOPMBI U KOJIMYECTBEHHBIE OTHOIICHHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX IS
pPa3BUTHUS HAYYHBIX U MPUKIAAHBIX Uei. be3 KOHKpPEeTHBIX MaTeMaTUYECKUX 3HAHUM 3aTPyIHEHO MOHUMAaHUe
MPUHIIUIIOB YCTPOKUCTBA U MCIOIb30BAaHUS COBPEMEHHON TEXHUKH, BOCIIPHUATHE U UHTEPIIPETALIUS
pa3zHoo0Opa3HON COLUATBHON, IKOHOMUYECKOM, TOTUTHYECKON nHpopMaiuu, MaaodhdekTuBHa
MOBCE/IHEBHAS MTPAKTHYECKasl JeATEIbHOCTh. KaxkoMy 4enoBeKy B CBOEH KM3HHU MPUXOIUTCS BBITIOIHSTh
pacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTH U MPUMEHSTH (DOPMYIIBI, BIAJETh MPAKTUIECKUMU MpUEMaMu
reOMETPUUECKUX U3MEPEHUH U MOCTPOSHHH, YNTaTh HH(POPMALINIO, IPEACTABICHHYIO B BUE TaOIHIL,
JarpaMM U rpauKoB, )KHUTh B YCIOBUSAX HEONPEIEIEHHOCTH U TOHUMATh BEPOSATHOCTHBIN XapakTep
CIIy4aifHBIX COOBITHIA.

OnHOBpPEMEHHO € pacuIMpeHreM chep NpUMEeHEeHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCé Ooiee
BaXHBIM CTAHOBUTCS MAaTEMATHUYECKUN CTUJIb MBIIIJIEHUS, IPOSIBIISIFOIINANCS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpoliecce u3yueHuss MaTeMaTUKK B apceHall IPUEMOB U METOJIOB MBIIIIJIEHUS YeI0BeKa
€CTECTBEHHBIM 00Pa30M BKIIIOUAIOTCA MHAYKIMS U JeNyKIus, 0000IIeHNe U KOHKPETH3aIHs, aHaIU3 U
CUHTE3, KJaccu(uKaius 1 cuctemaTusanus, abctparupoBanue 1 aHaiaorus. O0beKThl MaTeMaTHUYECKUX
YMO3aKJIIOUEeHUH, IPaBUiIa X KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTMYECKUX ITOCTPOEHNUH,
CIOCOOCTBYIOT BbIpaOOTKe yMEHUSI GOPMYIUPOBATh, 00OCHOBBIBAThH U TOKA3bIBaTh CYKJIEHUS, TEM CaAMbIM
Pa3BHUBAIOT JIOTHYECKOE MbIIIIeHHE. Benyiias poias npuHaaIexKUT MaTeMaTHKe U B (pOPMUPOBAHUU
AITOPUTMUYECKONW KOMIIOHEHTHI MBIIIJIEHUS! M BOCIIUTAaHUM YMEHUH 1eHCTBOBATH 110 3aJJaHHBIM aJITOPUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC M KOHCTPYUPOBATh HOBHIE. B mporiecce pemenus 3aad — OCHOBOM y4eOHOM
NeSITeIbHOCTH Ha ypoKaxX MaTeMaTHKU — Pa3BUBAIOTCS TAaK)KE TBOPUECKAs U MPHUKIIAIHAsE CTOPOHBI
MBILLUICHHUS.

OOyuenune MaTeMaTuKe AaET BO3MOXKHOCTD Pa3BUBATh y 00YUYaIOMIUXCS TOYHYIO, PAllMOHATIBHYIO U
UH(POPMATUBHYIO PeUb, yMEHUE OTOMPATh HanboJIee MOAXOIAIINE I3bIKOBbIE, CUMBOJIMYECKHE, Ipaduueckue
CPEICTBA JJIsl BBIPAXKEHUSI CY>KJIEHUH U HAIJISTHOTO UX NPEICTABJICHNU.

Heo6x0auMbpIM KOMIIOHEHTOM 00111eH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBIISETCS 00I1Iee 3HAKOMCTBO
C METO/IaMHU [TO3HAHUS IeHCTBUTENBHOCTH, IIPEICTABICHHUE O IPEAMETE U METO/1aX MATEMAaTUKH, UX OTIUYUN



OT METO/IOB JIPYT'MX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX IPUMEHEHUSI MaTeMaTUKHU JIJIs
pelIeHus HayYyHbIX U IPUKJIaIHBIX 3a1a4. TakuM 00pa3oM, MaTeMaTHYeCKoe 00pa3oBaHNe BHOCUT CBOM
BKJIaJ1 B JOPMHUPOBAHUE OOIIEH KYIbTYphl YeTIOBEKA.

W3yuenne MaTeMaTUKU TaK)Ke CIIOCOOCTBYET ACTETUYECKOMY BOCITUTAHHIO YEeJIOBEKA, TOHUMAHHIO
KPacoThl M U3SIIECTBA MATEMAaTHUECKUX PACCYKICHUN, BOCIPUATHIO TEOMETPUIECKUX (POPM, YCBOCHHUIO

U CUMMCTPHUH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA
[TpuopuTeTHBIME LIENIIMU 00YUEHUSI MaTEMaTUKE B 6 Ki1acce sSBISIOTCS:

— TpoaoiDKeHne GOPMHUPOBAHUSI OCHOBHBIX MAaTEeMAaTHUECKUX MOHATUH (YHCII0, BETUYMHA,
reoMeTpuueckas Gurypa), 00eCIedrBarOIUX MPEEMCTBEHHOCTD U MIEPCIIEKTUBHOCTh MATEMAaTHIECKOTO
o0Opa3zoBaHus 00y4YaIOIINXCS,

— Pa3BUTHUEC UHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CIocoOHOCTEHN O6y‘IaIOH_II/IXC$I, IM03HABaTEILHOM
AKTUBHOCTH, HCCIICA0BATCIbCKUX YMGHPIP'I, HHTCPCCA K UBYUCHUIO MATCMATHUKHU,

— TOJIBeICHHE 00YYaIOIIUXCsl Ha JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3M MaTeMaTHKU
Y OKPY’KaIOIIETO MUPA;

— q)OpMI/IpOBaHI/IC Q)YHKHHOHaHLHOfI MaTeMaTUYEeCKOM T'paMOTHOCTHU: YMCHUA pACIIO3HABATDH
MaTeMaTU4eCKHE 0OBCKThI B PCAIBHBIX )KU3HCHHBIX CUTyallUAX, HPUMCHATH OCBOCHHBIC YMCHUS JIJIA
pEeICHUA MPAKTHUKO-OPUCHTUPOBAHHLBIX 3ala4, HHTCPIIPECTUPOBATD MMOJIYYCHHBIC PE3YJIbTAThI U

OICHMUBATh UX HAa COOTBCTCTBUC HpaKTI/ILIGCKOI\/JI CUTyallu.

OchosHble Tunuy cooepaicanus Kypca mamemamuxu 6 6 kiacce

apupMeTHYeCcKasi U TEOMETPHUECKasi, KOTOPBIE PAa3BUBAIOTCS MApAJUIEIBHO, KAXK/Iasi B COOTBETCTBUU C
COOCTBEHHOM JIOTUKOM, 0O/IHAKO, HE HE3aBUCUMO OJ/IHA OT JPYTOH, a B TECHOM KOHTAKT€ U B3aUMOJICHCTBUU.
Taxxe B Kypce MPOUCXOIUT 3HAKOMCTBO € 3JIEMEHTaMH aJireOphl U OMUCATEIbHON CTATUCTUKY.

N3ydenue apudmeTrueckoro MmaTeprana HaYMHAEeTCs CO CUCTEMAaTU3allUY U Pa3BUTHSI 3HAHUH O
HaTypaJbHBIX YMCIaX, OJYYEHHBIX B HA4aJIbHOM KoJe. [Ipy 3TOM COBEpIIEHCTBOBaHUE BBIYUCIUTEILHON
TEXHUKHU U (OPMHPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUMN COUYETAETCS C Pa3BUTHEM BBIUMCIUTEIBHON
KYJIbTYpbI, B YaCTHOCTH C 00y4EHHEM MPOCTEUIINM NMpUEMaM MPUKUJIKU U OLIEHKH PE3yJIbTaTOB
BbluKCcIeHUH. M3yueHne HaTypalbHbIX YUCEN IPOAOKAETCs B 6 Kilacce 3HAKOMCTBOM C HA4aJIbHBIMU
MOHATUSMH TEOPUH JIEITUMOCTH.

Jpyroit KpynHbIit OJ0K B coJepKaHuu apupMeTHIecKOi JIMHUM - 3T0 Jipodu. K 6 kimaccy oTHecEH BTOpOit
9Taln B U3y4eHHUHU ApoOeil, I/ie MPOUCXOUT COBEPILIEHCTBOBAHHE HABBIKOB CPABHEHUS U IPeoOpa3oBaHUs
npoOeit, 0CBOEHUE HOBBIX BHIYHMCIUTENBHBIX aJITOPUTMOB, OTTaUMBAaHUE TEXHUKU BBIYMCICHUN, B TOM YHCIIE
3HaYeHUH BBIPAKEHUH, COZepKaLINX U OOBIKHOBEHHBIE, M JIECATUYHbIE JPOOU, YCTaHOBJIEHUE CBSI3EH MEXIy
HUMH, PACCMOTPEHUE NMPUEMOB pellIeHus 3a1a4 Ha ApoOu. B Hadane 6 kiacca mporCcXOIUT 3HAKOMCTBO C
MIOHATUEM IIPOLICHTA.

OCOOEHHOCTBIO U3YUEHHS MTOJIOKUTENBHBIX U OTPULIATENIBHBIX YMCET SBISETCSA TO, YTO OHM TaKKe MOTYT
paccMaTpuBaThCs B HECKOJIBKO ATAMoB. B 6 kiacce B Hauane nu3ydeHus TeMsl «llonoxxurenapHsie u
OTpHULIATEIIbHBIE YKCIIa» BLaesAeTCs moaTema «Llenblie yncnay, B paMkax KOTOPOU 3HAKOMCTBO C
OTPULIATEIIHBIMU YUCIIAMU U JEUCTBUAMU C IMOJOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCIIAMHU IIPOUCXOAUT HA
OCHOBE COJIEPKATENBHOI0 NOIX04a. DTO NO3BOJISET HA JOCTYITHOM YPOBHE MO3HAKOMUTD y4aIluXxcs
MPaKTUYECKH CO BCEMH OCHOBHBIMH MOHATUSAMU TEMBI, B TOM YHCJIE€ U C IPaBUJIaMHU 3HAKOB IPH BBIITOJHEHUHU
apuMeTUIECKUX JEeHCTBUM.

[Tpu 0O6ydyeHun penieHnto TEKCTOBBIX 3aj1a4 B 6 Kilacce UCMOIb3YIOTCS apudmMeTnyeckre NpuEéMbl pereHHus..
TexcToBble 3a1a4K, penraeMble IpyU 0TPaOOTKE BEIYMCIUTEIBHBIX HABBIKOB B 6 KJlacce, pacCMaTpUBarOTCs



3aJauu CIEAYIOIIMX BUJIOB: 3a/1a4l Ha JBM)KEHUE, HA YaCTH, Ha TOKYIIKU, Ha pabOTy U MPOU3BOJUTEIBHOCTD,
Ha MPOLEHTHI, HAa OTHOLIEHUs U Iponopiuu. Kpome Toro, o0yyaromuecs: 3HaKOMATCS ¢ TPUEMaMH PEeILICHHS
3a1a4 nepebopoM BO3ZMOXKHBIX BapUAHTOB, y4aTcsl paboTaTh ¢ MH(opMaIe, mpeacTaBIeHHON B popme
TaOJIHI] WM JIHarpaMM.

B IIpumepHoii paboueil mporpamme mpearycMOTpeHo (GOPMHUPOBAHUE MPOIIEACBTUYECKHUX alTreOpandeckux
npezcTaBieHuid. bBykBa Kak CHMBOJI HEKOTOPOTO YHCIa B 3aBUCUMOCTH OT MaTeMaTUYeCKOro KOHTEKCTa
BBOJIUTCS MOCTENIEHHO. ByKBeHHasi CHMBOJIMKA IIUPOKO MCIIOIB3YETCs MPEXKIE BCETO IS 3aIHCH OOIINX
YTBEPXKJICHHUN U MPEATIOKESHNUHN, POPMYJI, B YACTHOCTHU JJISl BBIYMCIICHUS T€OMETPHUECKUX BEIMYUH, B
Ka4eCTBE «3aMECTUTEIIs» YUCIa.

B kypce «MaremaTuku» 6 Kjlacca npecTaBieHa HarjsiHas TeOMETpHUs, HallpaBJIeHHAsl Ha pa3BUTHE
00pa3HOro MBIIIIEHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHMsI, N300pa3UTEIbHBIX YMEHHUI. DTO BaXKHbIH 3Tal B
U3y4EHUH F€OMETPHUH, KOTOPbII OCYIIECTBIISIETCS Ha HATJISAHO-IPAKTUUECKOM YPOBHE, OIIMPAETCs Ha
HarJs11IHO0-00pa3Hoe MbIIeHHe 00yJaromuxcs. bosbias posib OTBOANUTCS MPAKTUYECKON AEATEIbHOCTH,
OIIBITY, SKCIIEPUMEHTY, MOJIeHpoBaHuI0. O0yJaroIuecs: 3HaKOMATCS ¢ TeOMETPUUECKUMU (pUrypamu Ha
IUIOCKOCTH U B IPOCTPAHCTBE, C UX MPOCTEHIIMMU KOH(DUTYpaLUsAMH, ydaTcsl H300pakaTh UX Ha
HEJIMHOBAHHOMW U KJIeT4aTol Oymare, paccMaTpUBaIOT MX IpocTeiiiue cBoiicTBa. B nmpouecce nu3yuenus
HarJIsIIHOM T€OMETPHM 3HAaHUS, TOJyYeHHbIe 00yJaroIIMMUCS B HAYaJIbHOM IIIKOJIE, CHCTEMAaTU3UPYIOTCS U
pacCLIMPSIOTCSL.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IJIaHy B 6 KJlacce N3y4aeTcs HHTErpUPOBAHHBIN npeaMeT «MareMaTHKay, KOTOPBIH
BKJTIOYAET apu(PMETUIESCKHIIA MaTepHall U HATJSTHYIO TEOMETPHIO, a TAKXKE MPOIEIEBTUIECKUE CBEICHHS U3
anreOpel. YUeOHBIH I1aH Ha N3yYeHHE MaTEeMaTHKH B 6 Ki1acce OTBOJUTCS 6 yueOHBIX 4acOB B HEIEIIIO,
Bcero 204 yueOHBIX 4acoB.



COJIEP)KAHUE PABOYEHN ITPOI'PAMMBI

HarypanbHble unciaa

Apudmernueckue JeMCTBHS ¢ MHOTO3HAYHBIMU HATYPaJbHBIMU YUCIIaMU. UHCIIOBbIE BHIPAKEHUS, TTOPSAIOK
NEeICTBUI, UCIIONIb30BaHKE CKOOOK. Vcronb30BaHre MpU BHIYUCICHUSIX IEPEMECTUTENBHOTO U
COUYETATENLHOTO CBOMCTB CJIOKEHUS U YMHOXKEHHUSI, pacIpeAeTIUTEIIbHOIO CBOMCTBA YMHOXKEHHUSI.
OxkpyrieHue HaTypalibHbIX yKceln. JlenuTenu u KpaTHble Yyiciia; HanboNbIIui 00U AeTUTeNb U
HauMeHblee oduiee kpaTtHoe. JlemuMoCcTh CyMMbI U pou3BeeHus. [leieHne ¢ OCTaTKOM.

Apoon

OObIKHOBEHHAs TPOOb, OCHOBHOE CBOWCTBO APOOH, CoKpaiieHue apodeii. CpaBHEHHE U YIOPSIOYHMBAHUE
npoOeii. Permenue 3a1a4 Ha HAXO0XKACHUE YAaCTH OT IIEJIOTO U IEJI0T0 IO ero 4acTh. J[poOHoe Ynciio Kak
pesynbTat neneHus. [IpeacrapineHue necaTHIHON poOU B BUJIe OOBIKHOBEHHOM IPOOH U BO3ZMOXXHOCTh
MIPEICTABICHHS OOBIKHOBEHHOM JAPOOH B BUJIE ACCATUYHON. JlecATUUHBIC IPOOH U METpHUYECKasi CUCTEMA
Mep. ApudmeTndyeckre AeHCTBUS U YUCIOBBIC BRIPAXKCHHS C OOBIKHOBEHHBIMHU U JACCATUYHBIMH JIPOOSMH.
OtHomienue. /leaenue B JaHHOM OTHOIICHUH. Macitad, mponopius. [I[puMeHeHre mponopuui npu
pemienuu 3ana4. [lonsatue nporenTa. Boruncnenue npomenTa oT BETUYUHBI U BETUYHUHBI 110 €€ MPOLICHTY.
BripaxkeHue npoleHToB JeCATUYHBIME IpoOsiMu. Penienre 3a1a4 Ha MPOLeHTHl. BhIpakeHHEe OTHOIICHHS
BEJIMYMH B IIPOIICHTAX.

ITono:kuTEeAbHBIE H OoTpHHATECJIbHBIC YUC/IAa

[TonoxxurenpHple U OTpULIATENbHBIC YKCa. Llenble yncia. Moaynp 4yncna, reoMeTpuIecKas
UHTEpIpeTanys MOy yrncia. M3o0paxkenne uncen Ha KOOPAUHATHON MPsIMOI. YHCIIOBBIE IPOMEKYTKH.
CpaBHenue uncen. Apudmernueckue 1eiCTBUS C MOJOKUTEIbHBIMHU U OTPULIATEIbHBIMU
gyrcnamu. [IpsMoyronbHas cucremMa KOOpAMHAT Ha TNIOCKOCTH. KOoOopAMHATH TOYKHM Ha TUIOCKOCTH, abcuucca
u opauHara. [loctpoenue Touek u Gpuryp Ha KOOpAUHATHOM MIOCKOCTH.

ByKBeHHLIe BBIPAKCHUA

[TpumeHeHue OyKB AJIs 3alIMCH MaTEMaTHUECKUX BBIpAXKEHUH U MpeuiokeHuil. CBoicTBa apudMeTHuecKux
neiictBuil. BykBeHHBIe BbIpake€HUs U YMCIIOBbIE MOJICTAHOBKU. ByKBEeHHBIE paBEHCTBA, HAXOXKICHHE
HEM3BECTHOT0 KoMIoHeHTa. ®opMyiibl; hopMysIbl IepuMeTpa U IUIOIAAN IPSIMOYTOJIbHUKA, KBajpaTa,
0o0bEMa napasenenunesa u Kyoa.

Pelmenune TeKCTOBBIX 327424

Pemenue TekcTOBBIX 3aa4 apupMeTHUIecKUM criocoooM. Perenne norndeckux 3anad. Pemenue 3amayu
nepebopoM BceX BO3MOKHBIX BApUAHTOB. Perienue 3aaad, cojiepkaliiux 3aBUCUMOCTH, CBSI3bIBAIOIINX
BCJIIMYHHBI: CKOPOCTh, BpEM, paCCTOAHHUE,; I€HA, KOJIMYECTBO, CTOUMOCTD, ITPOU3BOAUTCIIBHOCTL, BPEMA,
00BEM paboThl. EAMHUIIBI M13MEpEeHHsI: MacChl, CTOUMOCTH; PACCTOSIHUSL, BpEMEHH, CKOPOCTH. CBSA3b MEXKIY
CAMHNIaMU U3MCPCHUS Ka)K)IOfI BeJIMUMHEI. Pernrenne 3aJa4, CBA3aHHbIX C OTHOICHHUEM,
IPONOPLHUOHATIBHOCTBIO BEJIMUMH, ITPOLIEHTaMH; pEIlIeHUEe OCHOBHBIX 33/1a4 Ha IpoOH U Npo1eHThl. O1eHka u
NPUKUIKA, OKpYTIeHHe pe3ynbrata. CocTaBieHHe OYKBEHHBIX BBIPAKEHUN MO YCIOBUIO
3agaun. [IpencraBieHne qJaHHBIX C TOMOIIBIO TaOauIl U Auarpamm. CronbuyaTbie TUarpaMMBbl: YTEHUE U
NOCTpOeHUE. UTEeHNE KPYTOBBIX JUarpamm.

Haruasignas reomerpust

Harnsineie npeacraBieHus o purypax Ha IIIOCKOCTH: TOUKa, IpsAMasi, OTPE30K, JIyd, yro, JoMaHasl,
MHOT'OYTI'OJIbHUK, YETBIPEX YT OJIbHUK, TPEYTOJIBbHUK, OKPY>KHOCTB, KpyT. B3anMHO€E pacnosioxeHue 1ByxX



IPSIMBIX HA IJIOCKOCTH, NapajulebHbIE IPSIMbIE, IEPIIEHAUKYIIIPHBIE MTpsiMble. MI3MepeHne paccTosSHUII:
MEXIy ABYMsS TOUYKaMH, OT TOYKH 10 NPAMOU; JJIMHA MapLIpyTa HAa KBAaAPAaTHOU ceTke. M3mepenue u
IIOCTPOEHHUE YIJIOB C TIOMOIIbIO TPAHCIIOPTUPA. BUBI TPEYTONBHUKOB: OCTPOYTOJIbHBIN, PSIMOYTOJIbHBIH,
TYIOYTOJIbHBIN; paBHOOEIPEHHBIN, pABHOCTOPOHHUH. YeThIpEXYTOIbHHUK, TPUMEPHI YETHIPEXYTOJILHUKOB.
[IpsiMOYTOJBHMK, KBaIpaT: UCIIOIBb30BaHUE CBOMCTB CTOPOH, YIJIOB, nuaroHaneil. izobpaxenue
reoMeTpHUecKuX (puryp Ha HETMHOBAHHOM OyMmare ¢ UCIIOIb30BaHUEM LIUPKYIIS, TUHEHKH, YTOJIbHUKA,
tpancnoptupa. [Toctpoenns Ha kierdartoii Oymare. [lepumerp MHOrOyronsHuka. [loHstue momanu
¢burypsr; eAMHUIBI U3MepeHus miomanu. [Ipubmkéanoe n3Mepenre miomanu GUryp, B ToM 4ucie Ha
KBaJpaTHOH ceTke. [IpnbmmkEéHHOE 3MepeHue JUIMHbI OKPYKHOCTH, IUI0IIaau kpyra. CUMMeTpus:
LIEHTpaJlbHas1, OCeBas U 3epKajbHast cummeTpuu. IloctpoeHne cummeTpuuHbIxX ¢uryp. Harnsaasie
IpEeCTaBIEHUs O IPOCTPAHCTBEHHBIX (PUIypax: mapajuienenumnes, Kkyo, npuzmMa, mupaMuaa, KOHyC, HUINHAD,
map u chepa. M3o00pakeHre npocTpaHCTBEHHBIX GUryp. IIpumeps! pa3BEPTOK MHOIOTPaHHUKOB, LIMIIMHIPA
u konyca. Co3ianue Mojienell IpocTpaHCTBEHHbIX (uryp (13 Oymaru, poBOJIOKH, INIACTUIIMHA U

np.). [lonsTe 06bEMa; eTMHULIBI H3MepeHus 00béMa. OOBEM PSIMOYTOILHOTO MapauieIenuIeaa, Kyoa.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

OcBoenune yueOHoro nmpeamera «MaTeMaTHKa» JOJKHO 00ecredynBaTh TOCTHKEHHE Ha YPOBHE OCHOBHOTO
001ero 00pa3oBaHus CIACAYIOMNUX TUMIHOCTHBIX, METAIIPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHocTHBIE pe3ySIbTaThl OCBOEHHUS MTPOrpaMMBbl yueOHOro rpeameTa «MaTeMaTrukay XapakTepu3yoTCs:

I[aTpunoTnyeckoe BOCIUTAHME:

MPOSIBJICHUEM UHTEpeca K MPOLUIOMY U HACTOSIIIEMY POCCHICKON MaTEMAaTHUKH, IICHHOCTHBIM OTHOILLIEHUEM
K JIOCTH>XKEHUSAM POCCHICKUX MAaTEMATHKOB M POCCHICKON MAaTEMAaTHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX
JOCTHXKEHUH B IPYTHX HayKax U MPUKIATHBIX cepax.

I'pa:knanckoe u JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00sI3aHHOCTEH TpakIlaHUHA M PEAIU3aIUU €ro TIPaB, MPEICTABICHHEM O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SIBJICHHM, TPOLEAYDP rPaXKIAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U TP.); TOTOBHOCTHIO K 00CYKIEHUIO STUYECKUX MPOOIIeM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HayKH, OCO3HAHUEM BaXKHOCTH MOPAIbHO-3TUYECKUX MIPUHIIUIIOB
B ICSITEIILHOCTU yYEHOTO.

TpyaoBoe BociuTanue:

YCTAaHOBKOW HA aKTMBHOE YYacTHE B PEIICHUU NMPAKTUUECKUX 3a/1a4 MAaTEeMAaTHUYE€CKOM HAIPaBIEHHOCTH,
OCO3HAHHEM BaXHOCTU MaTeMaTUYECKOT0 00pa30BaHUs HA MPOTSKEHUH BCEH KU3HU TS YCIEIIHON
pohecCHOHANBEHOM NEATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHI; OCO3HAHHBIM BHIOOPOM U
MOCTPOCHHUEM UHAMBUAYAIBHON TPAeKTOpUU 00pa30BaHUsl U KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX
WHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOEe BOCIIUTAHHE!

CIIOCOOHOCTBIO K AMOITMOHAIIBHOMY M ACTETUYECKOMY BOCTIPUSTHIO MATEMAaTHYECKUX O0OBEKTOB, 3a/1a4,
pelieHui, pacCyXICHHI; YMEHHUIO BUJIETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT0 IO3HAHUS:

OpHUEHTAIINEH B JEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBIEHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, PUPO/BI U 00IIeCTBa, TOHUMAHUEM MaTeMaTUYECKON HAYKH KakK
cdepbl 4eTOBeUeCKOH 1eATeIbHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAYMMOCTH JJISl pa3BUTHS [IUBUIN3AIINN;
OBJIQJICHHEM SI3bIKOM MAaT€MAaTUKU U MAaTEMAaTUUYECKON KyIbTYpOil KaK CpECTBOM MO3HAHUS MUPA;
OBJIQJICHHEM NPOCTEHIIMMU HABBIKAMH HCCIIEIOBATEIBCKON AESATEIbHOCTH.

du3nyeckoe BOCNUTaAHUE, POpMUPOBAHHE KYJIbTYPbI 310POBbS M SMOIMOHAJIBHOTO 0J1Ar0NOJYYHs:

TOTOBHOCTBIO PUMEHSTh MAaTEMaTHUECKHE 3HAHUS B UHTEPECAX CBOETO 3/J0POBbsI, BEICHHS 3J0POBOTO
o0pa3a >kM3HH (310pOBOE MUTAHUE, COATAHCHPOBAHHBIN PEXKUM 3aHATHI U OTIIbIXa, peryisapHas Gusndeckas
AKTUBHOCTH); C(hOPMHUPOBAaHHOCTHIO HAaBbIKA peieKcru, MPpU3HAHHEM CBOETO IPaBa Ha OLIHOKY U TaKOTO JKe
npaBa APyroro 4eiaoBeKa.

IK0JIOTHYECKOe BOCTIMTAHME:

OpHEHTAIINEH Ha MPUMEHEHNE MaTEeMAaTUUECKIX 3HAHUH I PEIICHUS 3a/1a4 B 00JaCTH COXPAHHOCTH
OKPY’KaIOIIIEeH Cpebl, TIIAHUPOBAHMS TTOCTYITKOB M OIEHKH MX BO3MOKHBIX MOCJEACTBUH ISl OKPYKArOIIEH
Cpebl; 0CO3HAHUEM TJIO0AIBHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIEM U IMyTeH UX perieHusI.

JIMYHOCTHBIE pPe3yJibTaThl, 00eceYrBaIOIIHe ATANTANNIO 00yYAKOIIErocsi K U3MEeHSII0IIMMCS
YCJIOBHSIM COLMAJIbHOM M MIPUPOIHOM Cpeabl:

— TOTOBHOCTBIO K JIEHCTBHSIM B YCIOBUSAX HEONPEAEIEHHOCTH, MOBBIIEHUIO YPOBHS CBOEH

KOMIIECTCHTHOCTH YCPE3 MPAKTUUYCCKYIO ACATCIIbHOCTDb, B TOM YHUCJIC YMCHHUC YUUTLCA Y APYTUX JIIO,[[GI\/'I,



HpHOGpeTaTB B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHUW, HABBIKKM U KOMIICTCHIIMU U3 ONIbITA APYTUX;

— HE00X0AUMOCTHIO B (JOPMHUPOBAHUY HOBBIX 3HAHUH, B TOM 4YHciie (pOpMyTUpOBATh UICH, TIOHATHS,
TUIIOTE3Bl 00 0OBEKTaX U SIBICHUSIX, B TOM YHUCIIC paHee HEM3BECTHBIX, OCO3HABATH AC(DUITUTHI

COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATH CBOE pa3BHUTHE;

— CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAlLMIO KaK
BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PELIeHUsI U JeHCTBUS, POPMYITHUPOBAThH
Y OLICHUBATh PUCKU U MOCIEICTBUS, JOPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATbBI

MeTaHpeI[MeTHBIC PE3YIBTATBI OCBOCHUS IIPOIrpaMMBblL yqe6Hor0 npeamMceTa «Marematuka»

XapaKTEPUIYIOTCA OBJIAACHUEM YHUBEPCATIbHbIMU RO3HABAM E/IbHbIMU ()eﬁcmeuﬂmu, YHU6EpcatbHoblMu

KOMMYHUKAMUBHBIMU OeliCMBUAMU U YHUBEPCATbHLIMU PEZYIAMUSHBIMU OeliCNEUIMU.

1) Vuusepcanvuvie noznasamenvhuie oeticmsus obecneuusaiom Gopmuposanue 6a306bix KOCHUMUBHbIX

npoyeccoe 06yuai0u;uxc;i (06‘60€H1/l€ Memoo08 NO3HAHUSA OKpyotcaroweco Mmupa, nPpuUMeHerRue 10euU4eCcKux,

uccnedo8amenbeKux onepayutl, ymenutl pabomams ¢ uHgopmayuetr).

ba3oBble JJoruyeckue geiicTBUsA:

— BBIABIIATH M XapaKTEPU30BaTh CYLIECTBEHHbIEC IPU3HAKU MATEMATUYECKUX OOBEKTOB, IOHATHH,
OTHOIIEHUN MEXy MOHATUAMU; (OPMYJIUPOBATH ONPEEIICHUS IOHIATUI; YCTAHABINBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAINHA, OCHOBAHUS JJIs1 0000IEHHS U CPAaBHEHHS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a,;

— BOCIIPUHUMATDb, (I)OpMYJ'II/IPOBaTL nu Hp606paSOBBIBaTB CYXKACHUA: YTBCPAUTCIBbHBIC U
OTPHULATCIIBHBIC, CANHUYHbBIC, YaCTHBLIC U O6H_II/Ie; YCJIOBHBIC;

— BBIABJIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B (paKTax, JaHHbIX,
HaOJIIO/IEHUSAX U YTBEPKACHUSX; Ipe/IaraTh KpUTEPUH JIJIsl BBISBIICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUH;

— JACJIaThb BbIBOAKBI C UCITIOJIb30BAHHUEM 3aKOHOB JIOTUKHU, JCAYKTUBHBIX U HHAYKTHBHBIX
yMO33KJ’IIO‘-ICHHfI, YMOSaKJ'II-O‘{eHI/Iﬁ 110 aHaJIOTHH,

— p836I/IpaTI> JA0Ka3aTCJIbCTBA MATEMATHYCCKUX YTBep)KI[eHI/Iﬁ (HpHMBIe " oT HpOTI/IBHOFO), MMpOBOAUTD
CaMOCTOATCIIbHO HECJIOXKHBIC A0KAa3aTCJIbCTBA MAaTEMATHYCCKHUX q)aKTOB, BBICTPAMBATL apryMmEeHTAIUIO,

MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATh CIOCO0 pelieHus: yueOHOM 3a7jaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELLIEHUS,
BbIOMpPATh HanbosIee MOAXOAAIMNA C YIETOM CAaMOCTOSATENILHO BbIIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKue JeiCTBUA:

— HCMOJIb30BaTh BOIIPOCHI KaK UCCIIEA0BATEIBCKUI HHCTPYMEHT MO3HAHUS; (OPMYINPOBATH BOIPOCHI,
¢bukcupymoume IpoTUBOpedre, IpodeMy, CaMOCTOSATENBHO YCTaHABIMBATh HCKOMOE U JAHHOE,
(GbopMHPOBATh TMIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3ULIHIO, MHEHHE;

— MPOBOJUTH IO CAMOCTOSITEIILHO COCTABICHHOMY TUIAHY HECJIOKHBIN SKCIIEPUMEHT, HEO0JIBIIIOE
MCCIIEIOBAHHE TIO0 YCTAHOBIICHHIO OCOOCHHOCTEH MaTEMAaTHIECKOTO 00BEKTa, 3aBHCUMOCTEH 0OBEKTOB
MEXIy CO0Oi;

— CaMoCTOATETHHO (OPMYIUPOBATH OOOOIIEHNS U BEIBOBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOII0IeHNs1, UCCTIEIOBAHUS, OIIEHUBATh IOCTOBEPHOCTH IMOTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U



0000I1IeHMI;

— HPOTHO3UPOBATH BO3ZMOXKHOC pa3BUTUC NIPOLECCA, a TAKIKEC BbIABUT'ATH MMPCAITIOJIOKCHUA O €TO
Pa3BUTHU B HOBLIX YCJIOBUAX.

PabGora ¢ undpopmanmeii:

— BBISBIIATH HEIOCTATOYHOCTH M H30BITOYHOCTh WH(OPMAIINH, JAHHBIX, HEOOXOAUMBIX ISl PEIICHUS
3aJa4u;

— BBIOMpATH, AHATTU3UPOBATH, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHPOPMAIUIO PA3TMUYHBIX
BUJIOB U (hOpM Ipe/icTaBICHUS;

— BbIOUpaTh GOpMY MpeAcTaBICHUS HHPOPMALIUN U WIITIOCTPUPOBATh pellIacMble 33JJaul CXEMaMH,
ararpaMMaMu, HTHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

— OLIGHUBATh HAAEKHOCTH HH(OPMAIUH 110 KPUTEPHSIM, IPEUIOKEHHBIM YUUTEIEM W
C(OpPMYIHPOBAHHBIM CAMOCTOSITENIBHO.

2) YHuueepcanvhbie KOMMYHUKAmMUBHBbLE Oelicmaus 00eCneyusaron chopmMupoBaHHOCHb COYUATbHBIX
HABbIKOG 00YYAIOUUXCAL.

Oomenmne:

— BOCIpUHUMATL U q)OpMy.HI/IpOBaTI) CYKACHUA B COOTBCTCTBUU C YCIIOBUAMU U LECTIIMU O6HICHI/I$[;
SAICHO, TOYHO, 'PAMOTHO BBIPaXXaTb CBOIO TOYKY 3PpCHUSA B YCTHBIX U MIMCbMCHHBIX TCKCTAX, JaBaTh

IMOsACHCHUA 110 X0y PCIICHUA 3ada4i, KOMMCHTHPOBATH HOJIy‘-ICHHBIﬁ PE3yJIbTaT,

— B X0/1e 00CYX/IEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOI TEMBI, POOIIEMBI, peIIaeMOi
3aJla4yM, BHICKA3bIBATh MJI€U, HAIlEIEHHBIE HA TIOUCK PEIICHHUS; COMIOCTABIISATh CBOU CYXKIACHHUS C
CYXJACHUSIMH IPYTHX YYACTHUKOB JManora, 0OHapyKUBaTh pa3inyle U CXOJCTBO MO3UIUI; B
KOPPEKTHOI popme GopMyTupOBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,

— MPEACTABIATH PE3YIbTAThl PELICHUS 3a1a4H, DKCIIEPUMEHTA, NCCIIEI0OBaHMs, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (hOpMaT BBICTYIUIEHHUS C YUETOM 3a]a4 MMPE3EHTAI[MN U 0COOEHHOCTEN
ayJIUTOPHH.

CoTpyannuecTBo:

— IIOHUMATb U UCIIOJIB30BATh ITPECUMYIICCTBA KOMaHJIHOU U HHHHBHHyaHLHOﬁ pa6OTBI IIpUu pCHICHUHA
y‘{e6HLIX MAaTCMAaTHUYCCKUX 3a1a4,

— MPUHUMATH LI€JIb COBMECTHOM JEATEIIbHOCTH, IUTAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThI,

pacrnpenensaTh BUAbI paboT, 10roBapuBaThCs, 00CYK/IaTh MPOIIECC U pe3yabTaT paboThl; 00001IaTh
MHEHHS HECKOJIBKUX JTIOJICH;

— y4acTBOBaTh B IPYNIOBBIX (hopMax padoThl (00CykAeHNs, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI U
ap.);

— BBbIIIOJHATH CBOIO 4aCTb pa6OTLI H KOOPAMHHUPOBATH CBOU JEHUCTBHS C APYTUMHA YICHAMU KOMAaHIbI;

— OILIEHUBATh KAYeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT IO KPUTEPUAM, CHOPMYTUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUS.

3) Vuusepcanvuvie pecynisamuesnsie oeticmsus 0becnevusarm Gopmuposanue CMolCi08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuszauus:

CaMOCTOSATENILHO COCTABJISITh TUIaH, AITOPUTM PEIICHUS 3aa4H (MJIU €T0 YacTh), BRBIOUpATh CIIOCO0



peleHus ¢ y4éTOM UMEIOLINXCSI pECYPCOB  COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
KOPPEKTHPOBATh BApUAHTHI pEIICHUH ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb:

— BJAJETh CIIOCOOAMH CAaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIEcca B pe3ysIbTaTa PEeIICHUS
MaTeMaTHUYeCKOH 3a1a4u;

— IMPEIBUAETH TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTB IIPH PEIICHUU 3a7a41, BHOCUTb KOPPEKTUBHI B

ACATCIIBHOCTb HA OCHOBC HOBBIX O6CTOSIT€JIBCTB, HaﬁﬂeHHbIX OH_II/I6OK, BBIABJICHHBIX prﬂHOCTCfI;

— OIICHUBATh COOTBETCTBHE Pe3yJIbTaTa JEATEIBHOCTH MIOCTABICHHOM IIEITU U YCIIOBUSAM, OOBSICHATH
MPUYMHBI JOCTHKEHUS WM HEJTOCTHXKEHUS LeNH, HaXOAUTh OIMOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY
OTIBITY.

INPEJIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHUS paboyeil mporpaMmbl IO MaTEMAaTHUKE MPEACTaBICHBI B Kypce
«MaremaTtukay» 6 kiacc. Pa3BuTre 10ru4eckix npeicTaBIeHU U HAaBBIKOB JIOTUYECKOTO MBIIILICHUS
OCYIIIECTBIISIETCS HAa MPOTSHXKEHUU BCEX JIET 00Y4YEeHUS B OCHOBHOM IIKOJIE.

OcBoenue yueOHOro Kypca «MaremaTrka» B 6 KIIacC OCHOBHOM IIKOJIBI IOJKHO 00eCreYnBaTh
JTOCTHKEHHUE CIEAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

Yuciaa 1 BLIYHCIEHUSA

3HaTh U IIOHUMATh TCPMHHBbI, CBA3AHHBIC C PA3JIMYHBIMU BUIAMH YUCCIT U CHOCO6aMI/I UX 3aIllucu,
MepPEXOUTh (€CIIM 3TO BO3MOXKHO) OT OAHOU (POPMBI 3aITMCH YK CIIA K IPYTOi.

CpaBHI/IBaTI) " YIIopsa04MBaTh LEJIbIC YUCIIa, OOBIKHOBEHHEIE U JACCATUYHBIC I[pO6I/I, CpaBHHUBATb 4YUCJIa
OJTHOTO U Pa3HBIX 3HAKOB.

BrImonHsATh, coyeTas yCTHBIE U MUCbMEHHBIE TPUEMBI, apu(MeTHIeCKUE IeUCTBUS C HATYPaTbHBIMU U
[ENBIMU YHCIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSMU, TIOJTOKUTENBHBIMHI U OTPUIIATEIbHBIMH
YHUCIIaMHU.

BbruncnsTe 3HaUEHUS YHCTOBBIX BBIPAKEHUH, BBITIOIHATH MPUKHUJIKY U OIICHKY Pe3yJbTaTa BHIYUCICHUH;
BBITIOJHATH MPe00pa30BaHMsI YUCIOBBIX BIPAKEHHUI Ha OCHOBE CBOWCTB apU(PMETHUUECKUX JICHCTBUH.

CoOOTHOCHUTH TOUKY Ha KOOPJAUHATHOM MPSMOIA C COOTBETCTBYIOIIUM €H YUCIOM U H300pakaTh Yrcia
TOYKAMH Ha KOOPJMHATHOM MPSAMOi1, HAXOIUTh MOAYJIb YHCIA.

COOTHOCHUTH TOYKH B MPSMOYTOJIHHON CUCTEME KOOPAUHAT C KOOPAUHATAMH 3TOM TOUKHU.

OKpyrITh LIeJble Yncia U JeCITHUHBIE TPOOH, HAXOIUTh MPUOIUKESHUS YICEeT.

YucioBble M 0yKBeHHbIE BbIPAKeHHU s

IlormMmats u y1'IOTpe6J'I$ITB TEPMHHBI, CBA3aHHBIC C 3aIlIMCBIO CTCIICHU Y1 CJia, HAXOAUTb KBaJgpaT U Ky6
4qucCiia, BBIYUCIATH 3HAUYCHUA YU CJIOBBIX BBIpa)KeHPIfI, COACPpIKAIUX CTCIICHU.

ITons30BaThCA IMMpU3HaKaMH ACIIMMOCTH, pACKJIaAbIBATh HATYPAJIbHBIC YUCJIAa HA ITPOCTBIC MHOXKUTCIINU.

ITons30BaThCA MaCI_HTa6OM, COCTAaBJIAATH ITPOIMOPHUH U OTHOLLICHUS.

Hcnons3oBaTh 6YKBLI JJIsA 0003HAYCHHS YHCEIT IIpU 3alMCu MAaTEMATUICCKUX BBIpa)I(CHHf/'I, COCTaBJIATH
6YKBCHHBIC BbIPpAKCHUA U q)OpMy.TIBI, HaxXOoauTh 3HAYCHUA 6YKBCHHBIX BBIpa)KCHI/II\/'I, OCYHICCTBJIAA
HCO6XOI[I/IMBIC IIOACTAaHOBKHU U npeo6pa3OBaHI/151.

HaxoauTth HEM3BECTHHIM KOMIIOHEHT paBCHCTBA.

Pelenune TeKCcTOBBIX 32424

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 31241 apU(PMETHUYECKUM CIIOCOOOM.



Pemarsb 3a1aun, cBsi3aHHBIE C OTHOILIEHUEM, POTIOPIIMOHATBHOCTHIO BEIHUNH, IPOLIEHTaMU; PelliaTh TpU
OCHOBHBIE 33/1a41 Ha IpOOU U MPOLIEHTHI.

Pemars 3amaun, conepxaliye 3aBUCHMOCTH, CBSA3BIBAIOIINE BEIMUNHBI: CKOPOCTb, BPEMSI, PaCCTOSHUE,
IIEHAa, KOJIMYECTBO, CTOUMOCTD; IIPOU3BOJUTEIBHOCTD, BpeMsi, 00bEMa paboThI, HCIIONB3Ys apudpMeTHIecKre
NEICTBUS, OLIEHKY, IPUKUIKY; [10JIb30BaThCS €AUHUIIAMU U3MEPEHUS COOTBETCTBYIOLUX BEJIUUHH.

CocraBiiATh OYKBEHHbIE BBIPAXKEHHUS 110 YCIOBUIO 3aa4u.

N3Bnekarp nHpopManuio, mpeacTaBIeHHYIO B Ta0IHIaX, Ha TUHEHHOM, CTOI04YaTOM WIIM KPYrOBOH
quarpammax, MHTEpIpETHPOBATh IIPEICTABICHHbBIE JaHHBIE; UCII0JIb30BaTh JAHHBIE IIPU PELLICHUY 3a/1a4.

[IpeacraBnsaTe HHGOPMAIIHIO C TTOMOIIBIO TAOJIHII, TUHEHHON M CTOJIOYATON THarpamm.

Harasagnas reomMeTpust

[TpuBoANUTE TpUMEPHI 00BEKTOB OKPY’KAIOIIETO MUPA, UMEIOLINX (POPMY U3yUCHHBIX T€OMETPHUYECKIX
IUIOCKUX ¥ MIPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PaBHBIX K CHMMETPHYHBIX (UTYD.

N300pakaTh ¢ HOMOIIBIO LIUPKYJIS, TUHEUKH, TPAHCIIOPTUPA HA HEJIMHOBAHHOM U KieTuaToi Oymare
U3y4YEHHbIE IIJIOCKUE TeOMeTpUYecKre (PUrypbl U KOHPUTypaluu, CAMMETPUYHbIE (DUTYPBI.

[Tonp30BaThbcs reOMETPUYECKMMHU MOHATHAMU: PABEHCTBO (PUTYp, CUMMETPHSI; UCIIOIb30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCb CHMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTh BeIMYMHBI YIJIOB U3MEPEHUEM € ITIOMOLIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbl 3aJAHHON BEJIMYUHBL,
I10JIb30BAThCS IIPU PELLIEHUU 3ajad I'PaJyCHOM MEpPOH yIJIOB; paclo3HaBaTh HAa YEPTEXKAX OCTPBIN, IPAMOH,
Pa3BEPHYTHIM U TYIOU YIJIBI.

BbruncnsaTe AnuHy J0MaHOH, IEPUMETP MHOTOYT OJIbHHUKA, I10JIb30BaTHCS €AMHULIAMU U3MEPEHMS [UIHHBI,
BBIpaXKaTh OJHU €JUHULIBI U3MEPEHMS JUIMHBI Y€pPE3 APYyTHE.

Haxonuts, Hcronb3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXKy IBYMS TOYKaMH, OT TOUYKHU 10
IIPSIMOM, JUIMHY ITyTH Ha KBaJIpaTHOM CETKE.

Berauciates mimomans Guryp, COCTaBICHHBIX U3 IPSIMOYTOJIBHUKOB, HCIIOIB30BaTh pa3OnueHme Ha
IPSIMOYTOJIBHUKH, Ha PaBHbIE QUTYPBI, IOCTPAauBaHUE 10 IPSIMOYTOJIbHUKA; [10JIb30BAThCS. OCHOBHBIMU
€IMHULIAMU U3MEPEHMS IUIOIIA/IN; BBIPAXKaTh OJHU €AVMHUIBI U3MEPEHUS TUIOLIAAN Yepe3 Apyrue.

Pacnio3znaBaTh Ha MOZENAX M U300pAKEHUSAX MUPaAMHUAY, KOHYC, IUJIUHAP, UCTIONIb30BaTh TEPMUHOJIOTHIO:
BEpIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KJIeT4aTON Oymare MpsiMOYToJIbHBIHN Mapasuieenumnes.

Boruncnsate 00bEM NpSAMOYTOIBHOTO Mapajljiesienuneaa, Kyoa, mojb30BaTbCsi OCHOBHBIMU €TUHUIIAMU
U3MepeHus 00bEMa; BbIpaXkaTh OJHU €IUHUIIBI U3MEPEHHs 00bEMa yepes Jpyrue.

Perrats Hecn0KHBIE 3a7ja4X Ha HAXOK/IEHUE T€OMETPUYECKUX BEIMYHH B IPAKTUUECKUX CUTYyaLUAX.



TEMATHYECKOE INTAHUPOBAHUE

KoamyectBo vacos

Bujabl nesitebHOCTH

Ne  |HammeHoBaHMe pa3iesoB H TeM Jata Buapl, DJIeKTPOHHBIE
n/n  [MporpaMMsl H3yYeHHs dopmbl (uudposbie)
BCEro | KOHTPOJIbHbIE NpaKTHYECKHE KOHTPOJIs 06pa3OBaTeﬂl)Hl)le
padoTsl pa6oTsI pecypebl
Pasnen 1.Hatypanbuble umcaa. [eHcTBHS ¢ HATYPATBHBIMH YHCIAMH
1.1, [Apudmernucckue AeficTBus ¢ 5 0 0 01.09.2022 | HccnenoBath YUCIOBbIC 3aKOHOMEPHOCTH, IPOBOIUTD YHCIOBBIE IKCIIEPHMEHTBI, BBIIBUTATh H Ycerublit https:/resh.edu.ru
IMHOTO3HAYHBIMHI HATYPaIbHBIMHYUCIAMU. 06.09.2022 | 060CHOBBIBATH TUIIOTE3HL; orpoc;
Kpuruyeckn oueHuBaTh MONYYEHHBIH pe3ysibTaT, HAXOIAWTh OLIMOKH, OCYIIECTBIATH [Mucemennbii
CaMOKOHTpOJIb, NPOBEPSS OTBET HAa COOTBETCTBUE YCIOBMIO; KOHTPOJIb; /
BbInonHATs  apudMeTHUeCKHE ACHCTBHA C MHOTO3HAYHBIMU HATYDPQIbHBIMH YHCIAMH, HAaXOAUTh
3HAUEHHs UHCIOBBIX BBIPAXKEHMI CO CKOOKaMH M 0e3 CKOOOK; BBIMHCIATH 3HAUEHHS BBHIPAXKEHHI,
COZIepIKAIUX CTENCHH;
BBINIOMHATS NMPUKHAKY W OLEHKY 3HAYCHWMH YHCIOBBIX BBIPAKCHHH, NPUMEHATH HPHEMBI
HPOBEPKH PE3yIIbTATa;
1.2, |THCTIOBEIE BHIPKEHHA, MOPSIOK ACHCTBHH, 4 0 0 07.09.2022 Pelnats TEKCTOBBIE 3a1aUH, BKIKUAIOLIME TIOHATHS AEIMMOCTH, apU(METHIECKIM CIOCOOOM, Yernetit https://resh.edu.ru/
MCIIOIB30BaHHE CKOOOK. 12.09.2022 . or1poc;
HCIIONB30BaTh epedop BCeX BO3MOXKHBIX BAPHAHTOB; .
MozenupoBath X0X pelIeHHs 3aJaid C MOMOIIBIO PHCYHKA, CXEMBI, TaOJHMIIBL; Iucbmernii
IIpuBoauTh, pa3dmpath, OLEHMBATH PA3NHYHBIE PELICHNS, 3aIICH PEIICHHH TEKCTOBBIX 3ajady; KOHTPOJIB;
Kputiueckn oleHNBATh MOTYYEHHEIH Pe3yIbTaT, HAXOUTh OMHOKH, OCYIIECTBIATh
CaMOKOHTPOJIb, IPOBEPSIst OTBET HAa COOTBETCTBHE YCIIOBHIO;
BBINOMHATS NPUKHU/KY U OLEHKY 3HAYCHUIT YHCIIOBBIX BBIPAXKCHUH, IPUMEHATH IPHEMbI
MIPOBEPKH Pe3yJIbTara;
1.3. (OKpyriieiHe HATYPATBHBIX HHCET. 4 0 0 13.09.2022 | BemonnaTs apupMeTHIeCKHe TEHCTBHS ¢ MHOTO3HAYHEIMI HATYPaJbHBIMU YHCIIAMH, YcTHbli https://resh.edu.ru/
16.09.2022 | HAXOAHUTH 3HAYEHHUS YHCIIOBBIX BHIPAKEHHIT CO CKOOKaMH i 6e3 CKOOOK; BBIYMCIISTH 3HAUCHHS o1poc;
BBIPAXKEHHH, COJIEPIKAIUX CTENEHU; ITiuceMeHHbII
KOHTPOJIB;
1.4, JlennTenu u KpaTHbIe UKCIa; 4 0 0 19.09.2022 | NccnenoBaTh YHCIOBBIE 3aKOHOMEPHOCTH, IPOBOIANTH YHCIOBBIE IKCIIEPHMEHTEI, BBIIBHTATb U Yerusiit https://resh.edu.ru/
HAMOOMBIIMI OOIIUH ACTUTEIb U 22.09.2022 | 060CHOBBIBATH THIIOTE3HI; orpoc;
HaMeHbIee oblee KpaTHoe ITucomenHbIi
KOHTPOJIB;
1.5, |[Pasnoxenne wicia Ha MPOCTBIS 3 1 0 23.09.2022 | ccnenoBaTh dMCIOBBIE 3aKOHOMEDHOCTH, MPOBOJAMTH HHCIOBBIE JKCIIEPUMEHTEI, BBIIBHTaTh M | YCTHBIN https://resh.edu.ru
IMHOKUTEIN. 27.09.2022 | 060CHOBBIBATH THIIOTE3HI; oI1poc;
BrmonuaTe apumeTndeckue IeficTBAS ¢ MHOTO3HAYHBIMM HATYpAIBHBIMH UHCJIaMH, HaXOAWTh | [InchMeHHbIH /
3HAYCHHS YMCIOBBIX BBIPAKCHHH CO CKOOKaMM M 0€3 CKOOOK; BBIYMCIATH 3HAYCHWS BBIPAKCHHIL, | KOHTPOIB;
COZIepIKAIIUX CTETCHH; KoutponbHas
paborta;
1.6. |[lenmMocTs CyMMEl 1 MpOW3BEICHN. 3 0 0 28.09.2022 | HccnenoBath, 006CykaaTh, (JOPMyYITHPOBATE H 0OOCHOBEIBATD BBIBOZ O YETHOCTH CYMME, Yernbrit https:/resh.edu.ru/
30.09.2022 | mpowusBeeHHs: ABYX YETHBIX YHCEN, BYX HEUETHBIX YKCIE, YETHOTO U HEYETHOTO YHCET; ompoc;
HccnenoBats cBONCTBA IENMMOCTH CyMMBI U IIPOU3BEIEHNUS UHCE; [TucemenHbIi
KOHTPOJIB;
1.7. |[enenme ¢ ocratkom. 3 0 0 03.10.2022 | IIpuMeHSTh aNrOPUTMBI BBIMHCIECHNS HAHOOJIBIIET0 OOIIEro IeUTeNs H HANMEHBIIEro o0mmero YcTHBIIT https://resh.edu.ru/
05.10.2022 | kpaTHOTO ABYX YHCEI, AlTOPUTM PA3JOKEHHs YUCIA HA IIPOCTHIE MHOMKHTEIH; ompoc;
HccnenoBath yenoBus aenmuMoctd Ha 4 1 6; [TucpMeHHbIH

KOHTPOJIB;
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1.8. |Pemenne TEKCTOBBIX 3ajayu 14 06.10.2022 | ®opmyIHpoBaTh ONMPEAENCHUS ASTUTENS U KPaTHOTO, HAUOOMBIIET0 O0LIEro ACIUTEN 1 KonrponbHas https://resh.edu.ru/
11.10.2022 | mauMeHbIIEr0 OOMIETO KPATHOTO, MPOCTOrO U COCTABHOTO YMCEI; MCIOIL30BATh 3TH IMOHATHS pabora;
HIPH PEIICHNHN 3a]ay;
IIpuMeHATH aIropUTMbl BHIYUCIEHHS HAMOOMbIIEro OOIIEro AMUTEN] 1 HAHMEHBIIEr0 00IIero
KPaTHOTO JIBYX YMCEJ, AITOPUTM PA3JI0KEHHS YHCIIA HA POCTHIE MHOXKHTEIIH;
KoHcTpynpoBats MaTeMaTHYECKHE MPEUIOKEHNUS C TIOMOLIBIO CBS30K «W), KN, «ECIH. ..,
TO...»;
Mtoro mo paszemny 40
Pasnen 2.Harnsiguasi reomerpusi. IIpsiMble Ha MIIOCKOCTH
2.1. |[lepneHmuKyIApHBIC NPSMEIE. 2 12.10.2022 | Pacno3HaBaTh Ha 4epTexkax, pPUCYHKAX CIydad B3AHMHOTO PACIIONOKEHHS IBYX IPSIMBIX; Ycrublit https://resh.edu.ru/
13.10.2022 | U306paxath ¢ MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB HA HEMHOBAHHOM M KieTdaToil Oymare oI1poc;
JIBE MEpPECeKAIOLINecs NPMBbIE, IBE NapajlIe/bHbIe NIPSAMBIE, CTPOUTH NPAMYIO, IInceMeHHbIiH
HEPHEeHANKYIAPHYIO JaHHOM; KOHTpOJIb;
Pacrio3HaBaTh B MHOTOYTOJIbHUKAX MEPIEHAMKY/IAPHBIC U MapasliebHbIe CTOPOHDL;
U306paxxaTh MHOTOYTONBHUKN C Mapalie]bHbIMU, MEPICHIUKYIAPHBIME CTOPOHAMH;
2.2. [[lapamienbHble NpsMBbIE. 1 14.10.2022 | Pacrio3HaBath Ha YepTekax, PUCYHKAX CIyyan B3AHMHOTO PAacIONOKEHHS IBYX HPSIMBIX; Yerusiit https://resh.edu.ru/
N300paxath ¢ MOMOLIBIO YePTERHBIX HHCTPYMEHTOB Ha HEJIMHOBAHHOW M KieTyaToi Oymare oI1poc;
JIBE MEPECeKAIOLINecs NPSIMBbIE, JBE Napajuie/bHbIC MPsMBbIE, CTPOUTH IPAMYIO, [IuceMeHHbIH
HEPIECHANKYIISAPHYIO JaHHOM; KOHTPOJIB;
Pacrio3HaBaTh B MHOTOYTOJIbHHKAX MEPICHIMKY/ISPHBIE H [apallieIbHbIE CTOPOHBL;
W306paxaTh MHOTOYTOJNBHUKA C MApaUIebHBIMHU, MEPICHIUKYIAPHBIME CTOPOHAMH;
2.3. [PaccTostHiE MEK/Y JBYMS TOUKAMH, OT 2 17.10.2022 | HaxoauTh paccTosiHue MEkKLy ABYMS TOYKAMH, OT TOYKH JI0 PSIMON, JUTHHY IIYTH HA VerHbiit https://resh.edu.ru/
[TOUKH 10 IPSIMOM, UIMHA ITyTH Ha 18.10.2022 | kBaJgpaTHOI CETKe, B TOM YHCIIE HCIONb3Ys LH(POBBIE PECYPCHI; orpoc;
KBaJ[paTHOM CeTKe. [MucsMenHbIi
KOHTPOJIB;
2.4. [[IpuMepsl TpSAMBIX B MPOCTPAHCTBE 2 19.10.2022 | IlpuBoauTh MpHMeEpPHl NapaiIeIbHOCTH H NEPHEHAMKYISIPHOCTH NPAMBIX B NPOCTPAHCTBE; Ycrubiit https://resh.edu.ru/
20.10.2022 oI1poc;
[TucsMmenubIi
KOHTPOJIB;
Mroro mo paszery 7
Pazpen 3. lpoou
3.1. |O6bikHOBEHHAs IPOOb, OCHOBHOE 3 21.10.2022 | CpaBHuBaTh  YNOPSIOYMBATH JpOOHM, BHIOMpATh CIOCOO CpaBHEHHs IpoOei; VerHbiit https://resh.edu.ru/
CBOHCTBO Ipo0H, COKpalieHne apooei. 25.10.2022 orpoc;
[TuceMeHHbII
KOHTPOJIB;
3.2. |CpaBHeHHE M ymopsIouMBaHHE apoleii. 3 26.10.2022 | TIpeacrapmsTh fecsTHYHbIE APOOH B BHE OOBIKHOBEHHBIX Ip00Eil H 00BIKHOBEHHBIE B BUJIE Verubnit https://resh.edu.ru/
28.10.2022 | necsATUYHBIX, HCTIONB30BATh SKBUBAIIEHTHBIE TIPEJICTABICHUS IPOOHBIX YHCEN TIPH UX o1poc;
CPaBHEHUH, TIPH BBIYHUCICHUSX; I[InceMeHHbIH
Hcnonb30Bath AecATHYHbIC APOOU MPH NPeodpa3soBaHiK BETHYHH B METPHYECKOI CHCTEME KOHTPOJIB;
Mep;
3.3. |[lecsrnunble Apo0H 1 METpHYECKas 3 07.11.2022 | CpaBHHBATH U YIOPSAOYHBATE JIpOOH, BBIOMpATH CIIOCOO CpaBHEHHs Apobeit; VYerubiit https://resh.edu.ru/
crcTema mep. 09.11.2022 | TIpencTansth AecsSTHYHbIE APOOH B BUIE OOBIKHOBEHHBIX IPOOEH U 0OBIKHOBEHHBIE B BUJIE orpoc;
JICCATHYHBIX, HCTIONb30BaTh IKBHBAICHTHBIC MPEACTABICHHUS IPOOHBIX YHCET MPU UX [InceMeHHbIH
CPaBHCHUH, TPH BBIYHUCICHUAX; KOHTpOJIB;
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3.4. |Apudpmernyeckue aeicTBus ¢ 10.11.2022 | Boimomusth apud)METHIECKIE NCHCTBUS ¢ OOBIKHOBCHHBIME M JICCATUIHBIME TPOOSIMIL; VerHblit https://resh.edu.ru/
(OOBIKHOBCHHBIME U JIECATHUHBIMIA 14.11.2022 | BbluuciaTh 3HAYCHUS BBIPAKCHUH, COAEPKALINX OOBIKHOBEHHbIE U JECATHYHBIE APOOH, orpoc;
ItpoOsMH. BBIIIOJIHATH MPe0Opa3oBaHus Apobeil, BEIOUPATh Crocod, MPUMEHATh CBOWCTBA [TucbMeHHbII
apudMeTHYecKuX IeHCTBUH [Tl PALMOHANM3ALME BBIYHCICHHIH; KOHTpOJIb;
KonrponbHas
paborta;
3.5. |OrHouIeHHE. 15.11.2022 | CocraBisith OTHOLIEHHS U POIIOPLKH, HAXOAUT OTHOIICHHE BEJIMYHH, IC/IUTh BENHYMHY B VcTHbli https://resh.edu.ru/
17.11.2022 | zanHOM oTHOMEHMH. HaXomuTh SKCIEPUMEHTAIBHBIM MYTEM OTHOLICHHE IIHHBI OKPYXHOCTH oI1poc;
K €€ quamerpy; [TucbMeHHbII
KOHTPOJIB;
3.6. |[leneHne B NaHHOM OTHOLICHHIL 18.11.2022 | CocTaBiATh OTHOIICHHS U MPOIIOPLUHH, HAXOAUTH OTHOIICHHE BEJTHYHH, ICIIUTh BEIMYMHY B VYerHbrit https://resh.edu.ru/
22.11.2022 | manHOM oTHOWEHHH. HaxouTh JKCHEPHUMEHTANbHBIM MyTEM OTHOLICHHE JUTHHBI OKPYKHOCTH o11poc;
K €€ quamerpy; ITucemeHHbIi
KOHTPOJIB;
3.7. Macmitab, mporopIs. 23.11.2022 | CocraBisTh OTHOLIEHUS 1 IPOTIOPLIMH, HAXOAUTh OTHOLIEHUE BENMYUH, JIE/UTh BEJIUYMHY B VeTHblit https://resh.edu.ru/
25.11.2022 | nauHoM oTHOmeHWH. HaxomuTh 3KCICPHMEHTANBHBIM IYTEM OTHOIUGHHE JUTHHBI OKPYKHOCTH 0I1poc;
K e€ quamerpy; [TucpMeHHbIi
KOHTPOJIB;
3.8. [[lonsTHe TpoIEHTA. 28.11.2022 | CocTaBisTh OTHOLIEHHS 1 IPONOPIIMH, HAXOAUTh OTHOLIEHNE BEIMYMH, JE/TUTh BETUUMHY B VerHblit https://resh.edu.ru/
30.11.2022 | nanHoM oTHOmeHHH. HaxomuTh SKCHIEPUMEHTANBHBIM TyTEM OTHOLIEHHE JUTMHBI OKPY/KHOCTH o1poc;
K e€ quamerpy; [TucpMeHHbIi
Unrepnpernposath MaciuTab Kak OTHOLICHHE BEIMYMH, HAXOAMTH MAcIITad IUIaHA, KapThl M KOHTPOJIB;
BBIUHCIIATh PACCTOSHUSL, UCIIOJIb3Ysl MacIITao; KonrposbHast
OOBSICHATD, YTO TAaKOE NPOLEHT, YNOTPeOIATh 06OPOTHI Peud CO CIOBOM «IPOLEHT»; Pemats pabora;
3ajlayd Ha YacTH, MPOLEHTHI, MPONMOPIIH, HAa HAXOXK/ICHHE APOOM (NPOLEHTA) OT BEIHYHHBI U
BEIMYMHBI 110 e€ po0u (TpomeHTy), Apobu (MpOLeHTa), KOTOPBIl COCTABISET OJHA BENHYMHA
OT JpYTOi;
TpuBoswTh, pa30HpaTh, OLCHHBATH PA3NHYHBIC PELICHWS, 3aIMCH PEIICHHI TEKCTOBBIX 3a/1ad;
3.9. |Bbiuncienne npoLeHTa OT BEIHYHHBI 1 01.12.2022 | Bruuciath OPOLEHT OT YKCHIA M YHCIO 10 €ro MPOICHTY; Vernpiid https://resh.edu.ru/
BETTMYHHBI 110 €€ TTPOIIEHTY. 05.12.2022 ompoc;
[TucsMmenHsIi
KOHTpOJIB;
3.10. [PemreHne TEKCTOBBIX 3a/1at, CO JAePKALIUX 06.12.2022 | CpaBuuBaTh 1 ynops04nBath ApoOH, BEIOUPATH CIIOCOD CpaBHEHUs APOOEN; Yerabrit https://resh.edu.ru/
ITpOOH ¥ MPOTIEHTEI. 08.12.2022 | Okpyrusts Apo0H 1 MPOLEHTHI, HAXOXUTS IPUONMKCHNS IHCETT, ormpoc;
Penrath 3a1a4u Ha 4acTH, MPOLEHTBHI, POTIOPLMH, HAa HAXOXKICHUE APOOH (TIPOLIEHTA) OT [ncomenHbIi
BEJTMYHHbI M BEITMYMHBI 110 €€ ApoOH (poLeHTy), Ipo0u (IPOIeHTa), KOTOPBIi COCTaBIAeT KOHTPOJIb;

O/lHa BEJIMYMHA OT JPYTOM;

IIpuBoaNTH, Pa3oMpPaTh, OLCHHBATH PA3IMYHbIC PELICHHS, 3aIIHCH PELICHHH TEKCTOBBIX 3a1ad;
W3zBnexats HEGOPMALHIO U3 TaOINUI U JUATPAMM, HHTEPIPETHPOBATH TAOMIMIHbIC TAHHBIE,
olpeneNaTh HauboJblIee 1 HANMEHbBIIEe U3 IPEICTABICHHbIX JaHHbIX;
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3.11. |[Ipaktuyeckas pa6ora «OTHOLICHNE UTHHBI 2 09.12.2022 | CpaBuuBaThb 1 yropsgo4uBaTh Apo0H, BHIOMPATh COCOO CpaBHEHHs Apoleit; VeTHbli https://resh.edu.ru/
OKPYXKHOCTH K €€ IMaMeTpy» 12.12.2022 | TlpencTaBnsth necATHHBIC TPOOU B BUIIE OOBIKHOBEHHBIX APo0eii i 0OBIKHOBEHHBIE B BHJIC orpoc;
JECATUYHBIX, HCIOJIb30BATh IKBUBAJICHTHBIC MIPECTABNCHHS APOOHBIX YHCEI HPH HX [paxruyeckas
CPaBHEHHH, TIPH BBIYHCIEHHSX; paborta;
Peiath 3a/[a4u Ha YaCTH, IPOLEHTBI, IPOTOPLIMH, HA HAXOKIEHHE APOOH (IPOLEHTa) OT
BEJTMYHHE! H BEINYHHBI 110 €€ podu (IPOLeHTy), ApodH (IPOLeHTa), KOTOPBIil COCTaBIIAET
0JIHA BEJIMUUHA OT JPYToM;
TIpuBOAKT, pa3sOUpaTh, OLEHNBATH PA3IHYHbIE PELICHHS, 3AMMCH PELICHNUIT TEKCTOBBIX 3a/ad;
M3Bnekarh nHYOPMALHUIO 13 TAOJIHL U THATPAMM, HHTEPIPETUPOBATH TAOIMYHBIC TaHHBIE,
onpeessTh HanOoIbIlee i HAMMEHbIIIEE U3 IPECTaBICHHbIX JaHHBIX;
Mtoro mo paszeny: 32
Pa3nen 4. Harnsanas reomerpusi. Cummerpus
4.1. |OceBasi cuMMeTpHS. 1 13.12.2022 | Pacrio3HaBats Ha yepTekax W H300PaKECHUAX, H300paXkaTh OT PYKH, CTPOUTH C IOMOLLBIO Vel https://resh.edu.ru/
HHCTPYMEHTOB (Hrypy (OTPE3OK, JIOMAHYIO, TPEYTOJIbHUK, NPSMOYTOJbHHUK, OKPYXKHOCTB), orpoc;
CUMMETPUYHYIO IaHHOW OTHOCUTEIILHO MPSIMOH, TOUKH;
OGOCHOBBIBATb, ONPOBEPraTh C IOMOLLIBI) KOHTPIPUMEPOB YTBEPXKICHUS O CHMMETPHH
buryp;
4.2. |lleHTpanbHas CHMMETpHS. 2 14.12.2022 | Pacnio3HaBath Ha yepTexax U u300paKEHUAX, H300paxkaTh OT PYKH, CTPOUTH C IOMOILBIO VerHbii https://resh.edu.ru/
15.12.2022 | uncTpy™MeHTOB (Gurypy (OTpE30K, JTOMAHYI0, TPEYTONbHHK, IPIMOYTOIbHHK, OKPYKHOCTB), o1poc;
CUMMETPUYHYIO IaHHOW OTHOCUTEIILHO MPSIMOH, TOUKH; [TuceMeHHbII
HcenenoBath CBOMCTBA H3YUEHHBIX QUIYD, CBA3AHHbBIE ¢ CUMMETPHEH, HCIOMB3Ys KOHTPOJIb;
9KCIIEPHMEHT, HabJII0/ICHIE, MOJICTTHPOBAHHE;
OGOCHOBBIBATb, ONPOBEPraTh C OMOLLIBI) KOHTPIPUMEPOB YTBEPXKICHUS O CHMMETPHH
Quryp;
4.3. [[ToctpoeHne CHMMETPHUHBIX (HIYp. 1 16.12.2022 | Pacrio3HaBath Ha yepTexkax U H300PAKEHUSX, H300PAXKATH OT PYKH, CTPOUTH C IOMOILIBIO VerHbiit https://resh.edu.ru/
HHCTPYMEHTOB (Hrypy (OTPE30K, JIOMAHYIO, TPEYTOJIbHUK, NPSMOYTOJbHHUK, OKPYXKHOCTB), orpoc;
CUMMETPUYHYIO IaHHOW OTHOCUTEINILHO MPSIMOH, TOUKH; [TiuceMeHHbII
KoHCTpyHpoBaTh reoMeTpuyeckie KOHQUIYPaLiH, HCTIONb3Ys CBOMCTBO CHMMETPHH, B TOM KOHTPOJIb;
YHCIIe C OMOIIBIO IU(POBBIX PECYPCOB;
4.4. [pakrtuyeckas pabora «OceBas 1 19.12.2022 | KoHcTpynpoBath TeOMETPHYECKHE KOH(PHUTY ALK, UCTIONb3Ys CBOMCTBO CUMMETPHH, B TOM [pakruueckas | https:/resh.edu.ru/
CUMMeETpHSY. YHCIIE C TOMOIIBIO LIU(POBEIX PECYPCOB; pabora;
HccrenoBaTh CBOWCTBA U3YUEHHBIX (UTYD, CBA3AHHBIE C CHMMETPHEH, HCTIONB3Y S
9KCIIEPUMEHT, HAOJIOICHHE, MOCIUPOBAHHUE;
4.5. |CuMmmeTpust B MPOCTPAHCTBE 1 20.12.2022 | HaxomuTb mpuMepsl CHMMETPHH B OKPYXAIOLIEM MHDE; YerHpri https://resh.edu.ru/
OGOCHOBBIBATB, ONMPOBEPraTh C IOMOILBI0 KOHTPIPUMEPOB YTBEPHKCHUS O CHMMETPHH orpoc;
buryp; ITuceMeHHbIH
KOHTPOJIb;
Mroro mo paszeny: 6
Paznen 5.Bobipaxkenns ¢ OykBamu
5.1. [[Ipumenenne Oyks s 3amucH 1 21.12.2022 | Ucnonb30Bath OYKBBI /U1 0003HAUECHNUS YHCEI, IIPH 3aIIHCH MAaTEMATHICCKUX YTBEPKACHHIA, VerHsrit https://resh.edu.ru/
IMaTeMaTHUECKUX BBIPAKEHHI COCTaBIISITh OYKBEHHbIC BBIPAXKCHHUSI [0 YCIOBHUIO 3a/1a4H; orpoc;
peUIOKEHHMIA. HcenenoBath HECIOKHBIC YHCIOBbIE 3aKOHOMEPHOCTH, HMCIIONIB30BaTh OYKBBI ISl HX 3aIHCH; TInchMeHHbIH

KOHTPOJIb;
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5.2. |ByKBeHHbIC BBIPAKECHHS 1 YHCIIOBBIC 1 0 0 22.12.2022 | VccnenoBaTh HECIOKHBIE YHCIIOBbIC 3aKOHOMEPHOCTH, HCIIONB30BaTh OYKBBI LISl MX 3alUCH; VcTHsIi https://resh.edu.ru/
HOICTAHOBKH. BBIUKCIATS 4HCITOBOE 3HAYEHHE OYKBEHHOTO BBIPAKCHWS MPU 3a[aHHBIX 3HAYCHUAX OYKB; orpoc;
I[TuceMeHHbIH
KOHTPOJIb;
5.3. |BykBeHHbIC PaBEHCTBA, HAXOXKICHHE 2 0 0 23.12.2022 | HaxomuTth HEM3BECTHBIH KOMIIOHEHT apH(QMETHUECKOTO IEHCTBHS; VYerHbrit https://resh.edu.ru/
[HEM3BECTHOT'O KOMIIOHEHTA. 26.12.2022 or1poc;
[TucbMeHHbII
KOHTPOJIb;
5.4. |®opmyisl 2 1 0 27.12.2022 | 3anuceiBaTh (hOpMyIIbI: MEPUMETPA U IUIOLIA/M MPSIMOYTONBHIKA, KBAJPaTa; JIHHBI VcTHbIi https://resh.edu.ru/
28.12.2022 | oKpyXKHOCTH, IUIOLIAH KPYTa; BBIIONHATH BHIYUCICHHUS 110 9THM QopMyIam; 0I1poc;
CoctaBisth HOpPMyIIbI, BHIPAKAIOLIHME 3ABUCHMOCTH MEXK/Ly BENHUHHAMHA: CKOPOCTb, BPEMS, TInchMeHHbIH
paccTosHue; LeHa, KOIMYECTBO, CTOMMOCTD; IPOU3BOAUTENLHOCTD, BPeMsl, 00bEM paboThl; KOHTPOJIb;
BBIMOJIHSATH BBIYUCIICHHUS 110 3TUM (opMyam; KoutposbHas
pabora;
Mroro no pazueny: 6

Paznen 6. Harasynasireomerpusi. ®Hrypbl Ha IIOCKOCTH

6.1. [YeTbIpéxyroabHUK, IPUMEpHI 2 0 0 29.12.2022 | Mpepmarats 1 00CYkIaTh CIIOCOObI, AITOPUTMBI 110 CTPOCHHS; VcTHbIi https://resh.edu.ru/
4EeTHIPEXYTOIBHUKOB. 30.12.2022 | U3mepATh M CTPOMTH C MOMOIIbIO TPAHCIOPTHPA YIVIBL, B TOM YHCJIE B MHOIOYTOJBHHKE, o11poc;
CPaBHHMBATD YIIIbl; PACIIO3HABATH OCTPBIE, NPSAMBIE, TYIIbIE, PA3BEPHYTHIC YIIIbI; TInchMeHHbIH
KOHTDOIIB;
6.2. [[IpsIMOYroOJIbHHUK, KBaPAT: CBOMCTBA 2 0 0 11.01.2023 | Mpemnarath u 00CyxaaTh CHOCOOBI, AITOPUTMbI IO CTPOCHHS; VerHblii https://resh.edu.ru/
CTOPOH, yIJIOB, THAaroHajei. 12.01.2023 | Pacrio3HaBats, H300pakaTh OCTPOYTOJIBbHbIH, IPIMOYTOJIBHBII, TYOYTOIBHBII, o1poc;
PpaBHOOEIPEHHBIN, PABHO CTOPOHHUI TPEYTOJIbHHKH; ITuceMeHHbII
KOHTDOJIB;
6.3. [M3mepenne yrios. 1 0 0 13.01.2023 | M300paxaTh Ha HEIMHOBAHHOM U KIETYAaTON OyMare ¢ HCIONb30BAHUEM YEPTEKHBIX VerHsrit https://resh.edu.ru/
MHCTPYMEHTOB YeTHIPEXYTONBHUKH C 3aJaHHBIMH CBOMCTBAMHE: C [apaJlIe/BHBIMH, ormpoc;
TePIeHAUKYIAPHBIMH, PABHBIMH CTOPOHAMH, TIPSMBIMH YIJIAMH U IP., PABHOOEPEHHBIiH IMucoMeHHbIH
TPEYTOJbHHUK; KOHTDOJIB;

Ilpexnmarate 1 06CYkMaTh CIOCOOE, aJTOPUTMBI 110 CTPOCHHS;

6.4. [Bumsl TpeyroibHUKOB. 2 0 0 16.01.2023 | M306paxaTh Ha HEIMHOBAHHOM U KIETYAaTOH OyMare ¢ HCIONb30BAHUEM YEPTEKHBIX VcTHbIi https://resh.edu.ru/
17.01.2023 | UHCTPYMEHTOB YETHIPEXYTOJBHUKH C 3aIaHHBIME CBOMCTBAMU: C MAPAILIEIbHBIMH, 0I1poc;
TepICHNKYIAPHBIMH, PABHBIMH CTOPOHAMH, IIPSIMBIMH YIJIAMH H JIp., PABHOOEAPEHHBIIT TInchMeHHbIH
TPEYTOMbHHUK; KOHTPOJIb;

Tpeanarats u 00CyKaaTh CMOCOOBI, ANTOPUTMBI MO CTPOCHHUS;

UccnenoBath, HCTIONB3Ys KCIEPUMEHT, HAOMIOCHHE, MO/ICTUPOBAHNUE, CBOHCTBA
IpsIMOYTOJIbHUKA, KBajiparta, pa3ouBaTh Ha TPEYrOJIbHUKH,

O6OCHOBBIBATE, ONIPOBEPraTh C IOMOIIBIO KOHTPIPHMEPOB YTBEPXKACHUS O IPSIMOYTOJIBHIKE,
KBaJpate, paclio3HaBaTh BEPHbIC H HEBEPHBIC YTBEPIKACHUS;

6.5. [[lepumerp MHOTOYrONBHHKA. 1 0 0 18.01.2023 | BeramciaTh epUMETp MHOTOYTOJIbHIKA, ILTOMIA b MHOTOYTObHIKA pa3OHeHIEM Ha VYcTHbIi https://resh.edu.ru/
PSIMOYTOJIBHUKH, Ha PaBHBIE (YUTYPBI, HCTION30BATE METPHIECKHE €TUHHIBI H3MEPEHHS orpoc;
JJIMHBI U TUTOIIAIH; [TuceMeHHbIH
KOHTPOJIb;
6.6. [[lnomans durypsr. 1 0 0 19.01.2023 | BoruucisTh mepUMETP MHOTOYTONBHAUKA, TIOMIA/b MHOTOYTOJIbHIKA Pa3OueHneM Ha VerHbiit https://resh.edu.ru/
PSAIMOYTOJIBHHKH, Ha PABHBIE (YUTYPBI, HCTION30BATh METPHYECKHE €TUHHIBI H3MEPEHHS orpoc;
JUIHHBI U TII0MIAH; ITuceMeHHbIH

KOHTpPOJIb;



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

6.7. [DopMysibl iepuMeTpa H ILIOLA/H 2 20.01.2023 | Bprumciisth epUMETp MHOTOYTOJIbHUKA, IUIOLIA/ b MHOTOYTOJIbHIKA Pa3OHeHHeM Ha VcTHsIi https://resh.edu.ru/
IPSIMOYTOIbHHUKA. 23.01.2023 | npsAMOYTOJIBHUKH, HA PaBHBIE (YUTYPBL, HCTIONIb30BATh METPUYECKUE €TUHHLBI H3MEPEHHS ompoc;
JUIMHBI U TUIOIIAIH; [TuceMeHHbIH
KOHTPOJIB;
6.8. [[IpubnmxéHHOE M3MEepeHHUe IOl 1 24.01.2023 | Hcrosnb3oBath npubimkEHHOE W3MEpEHHE IMH M ILIOMA/IeH Ha KJIeTYaTol Oymare, VerHbIi https://resh.edu.ru/
buryp. npHOIIKEHHOE N3MEPEHHUE IINHBI OKPYKHOCTH, IUIOIIAH KPyTa; ompoc;
I[TucpMeHHbIi
KOHTPOJIB;
6.9. | Ilpakruueckas pabora «[lmomans kpyran | 2 25.01.2023 | Hcnonb3oBath npubimkEHHOE U3MeEpEHKE M M ILIOMA/IeH Ha KJIeTYaTol Oymare, VcTHbIi https://resh.edu.ru/
26.01.2023 | mpuOIIDKEHHOE H3MEPEHHE ATUHEI OKPY>KHOCTH, IUIONIA 1 KPYyTa; or1poc;
[Ipakruyeckas
paborta;
Mroro mo pazzeny: 14
Pa3nen 7.Iloo:kuTeNbHbIE W OTPHLATENbHbIE YHCIA
7.1. |Uexnble uncna. 5 27.01.2023 | IIpuBoauTh NPUMEPE! HCIONB30BAHUS B PEATBHOM JKI3HH TOJIOKHUTENBHBIX U OTPHLATEIbHBIX YcTHblit https://resh.edu.ru/
02.02.2023 | uucen; orpoc;
H3o6paskath Lemble YKCIa, ONOXKUTEIbHbIE U OTPULATEIbHBIC YHCIa TOUKAMH HA YHCIOBOM [TucpMeHHbIi
HPSIMOii, HCIIOJIB30BATb YHCIIOBYIO IIPSMYIO JUIsl CPABHEHHSI YHCElT; KOHTPOJIB;
7.2. Monyib dmcia, TeOMETPHUECKAS 5 03.02.2023 | TlpuMeHATh TpaBuia CPaBHEHHS, YIOPSAOYMBATH LENbIC YMCIA; HAXOAUTH MOAYJb YHUCIIA; YcrHblit https://resh.edu.ru/
MHTEpIPETaLMs MOLYJIS. 09.02.2023 0I1poc;
ITuceMeHHbII
KOHTPOJIB;
7.3. [UncroBble MPOMEKYTKH. 5 10.02.2023 | TIpuBoAUTE NPUMEPb! UCTIONB30BAHHS B PEATbHOM HKU3HH TOJNOKHTEIBHBIX U OTPULIATEIBHBIX VcTHbIit https://resh.edu.ru/
16.02.2023 | uucern; ompoc;
M300paarth Leble YHCla, MOI0KHTEIbHbIE H OTPHIATENBHBIE YICIA TOUKAMH Ha YHCIIOBOI KonrposbHas
IPSIMOIA, KICIIONB30BATh YHCIIOBYIO MPSIMYFO [T CPaBHEHHS YHCEI; pabora;
7.4. [[lonoxuTenbHbIC U OTPHIATEIIBHBICYHCIIA. 6 17.02.2023 | TlpuBoaUTS MPHMEPHI HCTIOMB30BAHMS B PEATbHON JKU3HA MONOKUTEIBHBIX i OTPUIIATETBHBIX YerHsrit https://resh.edu.ru/
27.02.2023 | uwmcer; orpoc;
M300paarth Leble YiClIa, MOI0KHTEIbHbIE H OTPHIATENBHBIE YHCIA TOUKAMH Ha YHCIIOBOI [IncbMeHHbIiH
IPSIMOIA, KICIIONIB30BATh YHCIIOBYIO MPSIMYIO [T CPaBHEHHS YHCEIT; KOHTPOJIB;
7.5. |CpaBHEHNE MONOKHUTENBHBIX 1 6 28.02.2023 | U306pakath Lelble YhCIa, TION0KUTENbHBIE U OTPULIATENBHBIE YMCIA TOYKAME Ha YHCIIOBOM VcTHbIi https://resh.edu.ru/
OTPHULIATENILHBIX YHUCETL. 07.03.2023 | mpsiMoi, HCIIOIB30BATh YHCIIOBYIO IPSIMYIO JUTSI CPAaBHEHHUS YHCEIT; or1poc;
IlpuMeHsTh NpaBHIIa CPaBHEHHS, YIIOPSJOYMBATH LEIble YKCIA; HAXOAUTh MOJYIb UHCIIa; [IucbMeHHbIiH
KOHTPOJIB;
7.6. |Apudmeraeckue aeiicTBus C 6 08.03.2023 | dopmysHpoBaTh MPABHIA BBIYACICHHS C MOJNOKHTEIBHBIMH M OTPULATEIBHBIMH YHCIAMH, Verupiit https://resh.edu.ru/
TOJIOKUTEIIBHBIMH 1 OTPHLATENEHBIMU 16.03.2023 | HaXOmuUTh 3HAYCHHS YHCIOBBIX BBIPAKEHHH, COAEPXKANIMX JAEHCTBHS C MONOXKUTEIBHBIMH W o1poc;
UCIIaMU. OTpHULATENbHBIMH YHCIIAMH; KoutposnbHast
TIpuMeHSTb CBOWCTBA CIOKECHUS W YMHOXKEHHsS Ul MPeo0pasoBaHUS CyMM M IPOH3BEICHHIA; pabora;
7.7. |PemieHne TEKCTOBBIX 3ajad 17 17.03.2023 | Pewrats TEKCTOBBIE 3a/[@4i C PAIMOHAJBLHBIMH YHCIIAMHE, VeTHbIi https://resh.edu.ru/
03.04.2023 orpoc;
[TuceMeHHbII
KOHTPOJIB;
Mtoro mo paszeny: 50

Pa3nen 8. IlpeacraBienne XaHHBIX
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8.1. [[IpsiMoyrosbHas cHcTeMa KOOPAUHAT Ha 1 0 04.04.2023 | OGBACHATS U WILTIOCTPHPOBATE TIOHATHE PAMOYTONBHOM CHCTEMBI KOODAMHAT Ha TIOCKOCTH, VeTHbli https://resh.edu.ru/
MIOCKOCTH. HCTIOJIB30BATh TEPMUHOJIOTHIO; CTPOUTH HA KOOPAHHATHOM IUIOCKOCTH TOYKH 1 (UIypBI [0 orpoc;
3a/laHHBIM KOOpIMHATAM, HaXO[HTh KOOPAUHATHI TOUCK; TInchMeHHbIH
KOHTPOJIB;
8.2. [KoopauHaThl TOUKH HA TIOCKOCTH, 1 0 05.04.2023 | OGBACHSATH M HIIOCTPUPOBATH OHATHE NIPAMOYTOIBHOI CHCTEMbI KOOPAHHAT Ha IIOCKOCTH, VeTHbI# https://resh.edu.ru/
labcicea 1 opiHaTa. HCIIO/Ib30BaATh TEPMUHOJIOTHIO; CTPONTH HAa KOOPAMHATHOM IIOCKOCTH TOYKH H (PHTYPBI 110 ompoc;
3aJaHHBIM KOOPAMHATaM, HAXOJUTh KOOPIUHATHI TOUEK; TInchMeHHbIH
KOHTPOJIB;
8.3. [Cronbuatbie H KPYroBbIC IHArPAMMEL 1 0 06.04.2023 | Yurats cTonGuaThie M KPYroBbie AMArpaMMbl; HHTEPIPETUPOBAT JAHHBIE; CTPOHTH VerHeri https://resh.edu.ru/
CTONOYATHIC THATPAMMBI; orpoc;
[TucpMeHHbIi
KOHTPOJIB;
8.4. [[Ipaxtiueckas pabora «Iloctpoerne 1 0 07.04.2023 | Yurats cronbuaTsie W KPYroBble AHATPAMMBI; HHTEPIIPETHPOBATH JaHHBIC;, CTPOMTH [pakrnueckas | https://resh.edu.ru/
Imarpamm». cTONOYaThIC AUATPAMMEL; pabora;
8.5. |PewieHne TEKCTOBBIX 3a/1ad, COZCPIKALIIX 12 1 10.04.2023 | Hcnons3oBath HHMOPMALHIO, IPECTABIECHHYIO B TA0IHIAX, HA HArpaMMax [l PeIIeHns KontponsHas https://resh.edu.ru/
IlaHHbIe, PE/ICTAB JICHHbIE B TA0IMIAX U HA 11.04.2023 | TeKCTOBBIX 3aj1a4 W 329 M3 PeabHOU KU3HH; paborta;
lmarpammax
Mtoro mo paszeny: 16
Pa3men. 9. Harasgnasreomerpus. ®urypsl B IpocTpaHCTBe
9.1. [[IpsiMoyrosbHbIi napaienenures, Kyo, 6 0 12.04.2023 | Pacrio3HaBath Ha YepTekax, PUCYHKAX, ONUCHIBATH APAMHUILY, IPU3MY, LIAIHHID, KOHYC, LIap, VerHbiit https://resh.edu.ru/
mpu3Ma, IUpaMuaa, KOHYC, IIHHID, 13.04.2023 | u300pakaTh UX OT PYKH, MOJACTHPOBATh U3 OyMaru, MIACTHIMHA, IPOBOIOKA H [P.; orpoc;
ap u cdepa. TIpuBOAUTH IPHMEPBI 0OBEKTOB OKPYIKAIOLIEr0 MUPA, HMEIOIIUX (JOPMBI HA3BAHHBIX TEJL; T[IucbMeHHbIiH
Hcnonb30Bath TePMUHOIIOTHIO: BEPIIMHA, pebpo, IpaHb, OCHOBAHNE, BBICOTA, PA/IMYC W AHAMET, KOHTPOJIb;
pa3BEpTKa;
9.2. | M3obpaxenne mpoctpaHCTBEHHBIX (uryp. | 1 0 14.04.2023 | Pacrio3HaBath Ha YepTekax, PUCYHKAX, ONUCHIBATH MMPAMHULY, IPU3MY, LIIHHAP, KOHYC, LIap, YcTHbIi https://resh.edu.ru/
H300pakath HX OT PYKH, MOJICIMPOBATh U3 OYMart, IIACTHINHA, IPOBOJIOKH H Ip.; orpoc;
W3yuaTs, HCTIONB3YS SKCIIEPHUMEHT, HaOTIOACHNE, H3MEPEHHE, MOJICTTUPOBAHHE, B TOM UHCIIE [InceMeHHbIH
KOMIIBIOTEPHOE, | OIHCHIBATH CBOMCTBA HA3BAaHHBIX TEJ, BBIBIIATH CXOJCTBA M PA3IHUHS: KOHTPOJIb;
MEX/Ty IMPaMHION U IPH3MOI; MEK/Y LIMIHHIPOM, KOHYCOM H IIapoM;
9.3. [[IpuMepb pa3BEPTOK MHOTOIPAHHUKOB, 1 0 17.04.2023 | Wcnonb30Bath TEPMUHONOTHIO: BEIIMHA, PeOPO, 'PaHb, OCHOBAHHE, BHICOTA, PAIUYC H Yernbrit https://resh.edu.ru/
IMITHHApPA U KOHYCA. Jiamerp, pa3Béprka; onpoc;
PacrniozHaBaTh pa3BEPTKHU mapaeenunesa, Kyoa, mpu3Mbl, MMPAaMUIBL, KOHYCa, IIITHH/APA; ITucomenHbIi
KOHCTPYHPOBATh JI@HHbIE TeNa U3 PasBEPTOK, CO3aBATh UX MOIEIIH; KOHTPOJIb;
Co3zaBaTh MOJENM TPOCTPAHCTBEHHBIX (UIyp (W3 Oymaru, MPOBOJIOKH, TUIACTHIMHA M Jp.);
9.4. [[pakruyeckas pabora «Co3nanue 1 0 18.04.2023 | Pacrio3HaBats pa3BEPTKH MapalieNenuesa, Kyoa, pu3Mbl, IMPaMuibl, KOHYCa, HHINHAPA; [paktuueckas | https:/resh.edu.ru/
IMOZesel POCTPAHCTBEHHBIX (Hryp». KOHCTPYHPOBATh JI@HHbIE TeNa U3 PasBEPTOK, CO3aBATh UX MOIEIIH; paborta;
Co3/1aBaTh MOJEH TIPOCTPAHCTBEHHBIX (Guryp (13 Gymard, TpOBOJIOKH, IITACTHIMHA U Jp.);
V3MepsiTh Ha MOZENISIX: AIMHBI PEOEP MHOTOTPAaHHUKOB, JAHAMETp II1apa;
9.5. [[Tonstne 0GbEMa; eMHMLBI H3MEPEHHS 2 0 19.04.2023 | Beectn monsTHe 00beMa NPOCTPAHCTBEHHBIX Tell; VYcTHbIi https://resh.edu.ru/
00BEMa. 20.04.2023 | u3y4UTH €IUHUIBI H3MEPEHHUS 00beMa;; orpoc;
ITuceMeHHbII

KOHTPOJIb;
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9.6. |O0BbéM MPSAMOYTOILHOTO 2 1 21.04.2023 | BeBoauts (opmyny o0béMa HPSIMOYTOIBHOTO MapaslIeenuIesa; KonrposbHast https://resh.edu.ru/
mapannenenunesa, Kyba, popmynpo0béma 24.04.2023 | Burumcnats 1o popmysiam: 00bEM IPIMOYTONBbHOTO IAPAIUIENENHUIEa, Ky0a; HCToIb30BaTh paborta;
CIMHUIIBI N3MEPEHUs 00bEMA; BBIYUCIATH 00BEMBI TEIN, COCTABICHHBIX U3 KY0OB,
NapajlIeNeNHIe0B; PEaTh 3a1a4H C PealbHbIMU JAHHBIMH;
BsiBouth (hopmyiny 00bEMA IPIMOYTOIbHOTO MapalUieleue/a;
Berancisats 1o hopmynam: 06bEM MpsIMOYTONBHOTO MapaUielenune/ia, Kyoa; HCIonb30BaTh
CIMHUIIBI N3MEPEHUs 00bEMA; BBIUUCIIATH 00BEMBI Te, COCTABICHHBIX U3 Ky0OB,
napaJuIeenuIe 0B, pelaTh 3a1aul C PealbHbIMH JaHHBIMH,
Utoro mo pasmeny: 13
Pa3nen 10. IoBTOpenme, 00oOLIeHHe, CHCTEMATH3ALMS
10.1. |[ToBTOpEHNE OCHOBHBIX MIOHATHH 20 1 25.04.2023 | Berumcisith 3Ha4CHHs BBIPOKCHMUIl, COACPKALIMX HATYpAIbHBIC, LEIbIC, MONOXHTCIBHBIE U VYerubiit https://resh.edu.ru/
IMeTO/10B KypcoB 5 1 6 31.05.2023 | orpuuarenbHbie uncna, OOBIKHOBEHHbIE W JECATHYHbIC APOOH, BBIIOJHATH NPe0OPA30BAHUS orpoc;
[KI1acCOB 0000IIICHHE, CHCTEMATH3ALIHS YHCeN U BBIPAKEHHI; IucpMenHbIH
BHAHMI Boibupats croco0d CpaBHEHHs dHCeN, BBIYMCICHHH, MPUMEHATH CBOMCTBA apH()METHYECKHX KOHTPOJIb;
NIeMCTBUHN JUI PAllMOHAIIM3ALUH BBIYHUCIICHU; KontponbHas
Pemars 3a1a4u U3 peanbHON KU3HHM, NPUMEHATh MaTEMAaTHUECKHE 3HAHWS U PELICHHS 3ajad pabora;
U3 IPYTUX IPEAMETOB;
Pemathb 3aaun pa3HbIMU CrIoco0aMu, CpaBHUBATh, BHIOMPATh CIOCOOBI PEILCHUS 3a/1auH;
OcyLIecTBISTh CAaMOKOHTPOIIb BBHITIONHSEMBIX ACHCTBHI H CAMOIIPOBEPKY pe3yJibTara
BBIYMCIICHUI;
Mtoro mo paszeny: 20
(OBIIEE KOJIMYECTBO YACOB I10 170 10

MPOI'PAMME
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INOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka KoanuecTBo 4acoB Jara Buapbi,
/1 u3ydeHus: | popmbl
BCEI'0 | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOIR
padoThI padoThbI
1.  |CmemanHbie ApoOH 1 0 0 01.09.2022 | YcrHblit
OTIpoC;

2. CI10’K€HHE ¥ BRIYUTAHUE 1 0 0 02.09.2022 | VcTHbIM

HATypaJIbHBIX YUCEIT OIpoc;
IIuceMeHHBIN
KOHTPOJIb;

3. CI10’K€HHE ¥ BRIYUTAHUE 1 0 0 05.09.2022 | YcTHbI
HaTypajibHbBIX uncel. OueHka OIIpoC;

Y IIPUKUJIKA pe3yJIbTaTa IInceMeHHBIM
KOHTPOJIb;

4. [HucnoBsic U GyKBEHHBIC 1 0 0 06.09.2022 | Vcraprid
BbIpakeHUs. Vcrionp3oBanme OIIpoC;

MPYU BBIYUCIEHUSIX [TuceMenHbII
MEePEeMECTUTEIIEHOTO U KOHTPOJIb;
COYETaTEILHOIO CBOMCTBA

CIIOXKEHUS

5. [[opsmok melcTBuii B 1 0 0 07.09.2022 | VcrHblit
YHCIIOBBIX BBIPAKEHUSAX CO OTIpoc;
CKOOKaMU [InceMeHHbBIH

KOHTPOJIb;

6. Perienne TEKCTOBBIX 3a7a4, 1 0 0 08.09.2022 | Ycrublit
COJIEp>KaIINX CIOXKECHHUE U OTIpoc;
BBIYMTAHUE HATYPAIbHBIX IIucerMeHHBIH
YUCEI KOHTPOJIb;

7. (OKpyIJIeHHE HaTypalIbHBIX 1 0 0 09.09.2022 | Ycrhbrit
YUCE OTIpoC;

IIucerMeHHBIH
KOHTPOJIb;

8.  |YMHOXeHHE HaTypalbHBIX 1 0 0 12.09.2022 | Ycrhbrit
uricen. CBOMCTBA yMHOXKEHHUSI. OTIpoC;
OleHKa ¥ MPUKUAKA [TncemMeHHbII
pe3yabpTara KOHTpPOJIb;

9.  |VYMHOXeHHE HATypaJIbHBIX 1 0 0 13.09.2022 | VcrHBII
MHOT'O3HAYHBIX YHCEJI. OIIpoc;
PerieHre TEKCTOBBIX 3a1a4 IInceMeHnbIit

KOHTPOJIb;




10. JleneHre HaTypaJIbHbBIX YUCEl. 14.09.2022 | y oyt
OrneHka ¥ IpUuKuIKa OIpoc;
ITuceMeHHEBIN
KOHTPOJIb;
11. |[leneHue HaTypajbHBIX 15.09.2022 | YcrHbrit
yrcel. PellieHre TEKCTOBBIX orpoc;
3ajgad IIuceMeHHBIN
KOHTpOJIb;
12, Crenens ¢ HaTypaJbHbIM 16.09.2022 | v e pyppig
MoKaszarejieM. 3aIlicCh Yuciia B OTpoc;
BUJEC CYMMBI pa3psAIHbIX IInceMeHHBIM
crnaraembix (crernens 10) KOHTPOJIb;
13. [Topsinok neicTBUiA B 19.09.2022 VcTHBIN
YUCJIOBBIX BBIPAKEHUSAX CO OTpoc;
CKOOKaMH U COAEPKaITUX [TucemeHHbIIM
CTEIICHH KOHTPOJIb;
14. |PemeHue TEKCTOBBIX 3a7a4 Ha 20.09.2022 | YcTHBIM
TIBHOKEHUE OTpoc;
IInceMeHHBIN
KOHTPOJIb;
15, lpemenne TexcToBBIX 3a7a4 Ha 21.09.2022 VCTHBIH
TIBHOKEHUE OTpoc;
IInceMeHHBIN
KOHTPOJIb;
16. |Pemenue TEKCTOBBIX 3a7ad4, 22.09.2022 | YcTHBIM
coJiepKallnX 3aBUCUMOCTH, Ompoc;
CBSI3BIBAIOIIYIC BEITUYHHBI: IInceMeHHBIN
MPOU3BOIUTEIHHOCTD, BPEMSI, KOHTPOJIb;
00BeM pabOTHI
17. |PemeHue TEKCTOBBIX 3aady, 23.09.2022 | YcTHBIM
coJiepKalInX 3aBUCUMOCTH, OTpoc;
CBSI3BIBAIOIIINE BEIINYUHBL: IInceMeHHBIN
[I€HAa, KOJIMYECTRBO, KOHTPOJIb;
CTOMMOCTb.
EAWHAIIEI CTOMMOCTH
18. Pemenne 3amau ¢ 26.09.2022 VcTHBIN
MPAKTUUYECKUM COAEPKaHUEM OTIpOC;
ITuceMeHHBIN
KOHTPOJIb;
19. |lemurenu v KpaTHBIC YKCIIA; 27.09.2022 | VcrHblit
HAUOOJBIINN OOLTHI TeTUTeNh ompoc;
M HaWMEHbIIee 00IIee KpaTHOe [MrceMeHHBII

KOHTPOJIb;




20.

28.09.2022

HauOonpmuii oomumia VY cTHBIN
TeJINTEIb U HauMEHbIIIee ompoc;
oO111ee KpaTHOE [TucbmMeHHbIiM
KOHTPOJIb;
21. |[lenumocTh CyMMBI U 29.09.2022 | Vcrublit
[POU3BEICHUS OTpoc;
ITnceMeHHBIN
KOHTpOJIb;
22. JlenuMocTh CyMMBI 1 30.09.2022 | v ¢y
[POU3BEICHUS OTpoc;
ITnceMeHHBIN
KOHTPOJIb;
23, |Pewrenie TeKCTOBBIX 3a7a4 Ha 03.10.2022 VCTHBIN
JTEJIMMOCTD YMCE OTpoc;
IInceMeHHBIN
KOHTPOJIb;
24. |Pemenue 3a1ad ¢ 04.10.2022 | VerHblit
MPAKTUYECKUM COJEPKaHHEM OTpoc;
IInceMeHHBIN
KOHTPOJIb;
25. Perrenue 3agad ¢ 05.10.2022 VcTHBIN
MMPUMEHEHUEM ITPU3HAKOB OTpoc;
IEIUMOCTH IInceMeHHBIN
KOHTPOJIb;
26. |Pemenue 3ama4 ¢ 06.10.2022 | VcrHbIit
MMPUMEHEHHUEM ITPU3HAKOB Ompoc;
IEIUMOCTH IInceMeHHBIN
KOHTPOJIb;
27. |PemieHue TOrMYECKHX 33124 07.10.2022 | VcrHbI
OTIpoC;
IInceMeHHBIN
KOHTPOJIb;
28. [Ipu3naku nenumoctu Ha 4, Ha 10.10.2022 Y cTHBIN
6 OTIpoC;
ITnceMeHHEBIN
KOHTpOJIb;
29 |pemenme 3a7a4 C 11.10.2022 | YcrHbIH
MPUMEHEHUEM TTPU3HAKOB OTIpoC;

JCIINMOCTHU




30

Perrenue 3amad ¢ 11.10.2022 | YcTHBIH
MPUMEHEHHUEM ITPU3HAKOB OTIpocC;
TEeTMMOCTH

Bl Pemenne 3a7a4 ¢ 11.10.2022 | YcTHbIH
MPUMEHECHHUEM ITPU3HAKOB OTIpoC;
TETMMOCTH

32 Pemenne 3a7a4 ¢ 11.10.2022 | YcTHbIH
MPUMEHECHHUEM ITPU3HAKOB OTIpoC;
TEeTMMOCTH

33 Pemenue 3a7ay4 ¢ 11.10.2022 | YcTHBIH
MPUMECHEHHEM TIPU3HAKOB OTIpoc;
TETMMOCTH

34 Pemenue 3a7ay4 ¢ 11.10.2022 | YcTHBIH
MPUMECHEHHEM TIPU3HAKOB OTIpoc;
JICJIMMOCTH IInceMeHHBIN

KOHTPOJIb;

35 Pemmenne TeKCTOBBIX 3a/1a4, 12.10.2022 YcrHbIit
COJIEpIKaIKX JCIICHUE C OTpoc;
OCTATKOM

36 Pemmenre TeKCTOBBIX 3aj1a4, 12.10.2022 YcTHEIN
COJIEp>KaIIHX JeNIEHUE C OTIpoC;
OCTATKOM

37 PemmeHre TeKCTOBBIX 3a/1a4, 12.10.2022 VcTHBIM
COJIEp>KaIIHX JeNIEHUE C OTIpoC;
OCTATKOM

33 Perrenne TeKCTOBBIX 3a71ad, 12.10.2022 VY cTHEIN
COJZIEp KaIMX JeTIEHUE C OIIpoc;
OCTATKOM

39  |PemieHue TEKCTOBBIX 3aja4, 12.10.2022 | y e rygprit
COJIEp KaIIHX JCTIEHUE C OTIpoC;

OCTaTKOM




40. PemmeHne TEKCTOBBIX 3a/1a4, 12.10.2022 Y cTHBIN
CoJIep KaIlIHX JeJIEHUE C OIIpoC;
OCTaTKOM IInceMeHHBIM

KOHTPOJIb;

41. (O6oOIIeHHEe U KOHTPOJIb IO 13.10.2022 | KouTpomabHas
reme “HarypanbHble yHca. pabora;
JlenumocTtp”

a2. [IpsiMbIE Ha TUIOCKOCTH. 14.10.2022 | y e pypit
B3aumHoe pacnonoxeHue OI1poC;
MPSMBIX Ha INIOCKOCTH [TuceMenHbIN

KOHTPOJIb;

43. [leprieHAMKYISIpHBIE 17.10.2022 | v pygpgig
npsiMble. llocTtpoenue OIIpOC;
MEePIEHIUKYIISIPHBIX MTPSMBIX [TucemeHHbIM
Ha HEJIMHOBAaHHOU U KOHTPOIIb;
KJieTyaTou Oymare

44.  |PaccTosiHUE MEXTY IBYMSI 18.10.2022 | YcrHBIH
TOYKaMHU, OT TOYKHU JI0 OI1poC;
[PsIMOM; JUIMHA MapIipyTa Ha IIncemenHbIi
KBaJIpaTHOU CeTKe KOHTPOJIb;

45.  [[NapamienbHbie IPSIMbIE 19.10.2022 | v/ o rrit

OI1poC;
[TruceMeHHbII
KOHTPOJIb;

46. [[TocTpoeHne mapamiebHbIX 20.10.2022 | VcrHbrit
MPSIMBIX HA HETMHOBAHHOM U OIIpOC;
KJIeT4aToil Oymare [TuceMeHHBIN

KOHTPOJIb;

47.  [[Ipumepbl B3aUMHOTO 21.10.2022 | VcrHbli
[PacroI0KEeHUs NPSIMbIX B OTIpoC;
[IPOCTPAHCTBE IInceMeHHBIM

KOHTPOJIb;

48. CummeTtpusi. OceBast 24.10.2022 | y oz

CUMMETPHS OIIpoC;
[TruceMeHHBII
KOHTpOJIb;

49.  [MocTpoeHre CHMMETPUYIHBIX 25.10.2022 | Ve

uryp onpoc;
[TruceMeHHbI

KOHTPOJIb;




o0. Cummetpust. LleHTpanbHas 1 26.10.2022 | y o pyyis

CUMMETpPUS OIIpoC;
[TucbmeHHbIH
KOHTPOJIb;
51. [[MocrpoeHue cummeTpuuHbIX (1 27.10.2022 | YcrHbIiT
buryp OI1poC;
[TucbmMeHHbBIM
KOHTpOJIb;
o2. [IpakTuueckas 1 28.10.2022 [IpakTnyeckas
pabota pabora;
«OceBas
CUMMETPUSI»

53.  [[IpuMepbl CAMMETPHUH B 1 07.11.2022 | YcrHblit

MPOCTPAHCTBE OTIpoC;
[TucbmeHHbIM
KOHTPOJIb;

54. | O000IICHHE U KOHTPOJIb 110 1 08.11.2022 | KouTpobHast
remaM “IIpsimbie Ha pabora;
riockoctu" u "Cummerpus”

55.  |OOBIKHOBEHHAs IPOOb. 1 09.11.2022 | v ryurii
JlecsTuaHas 1po0b. onpoc;
[IpencraBieHue qeCATUIHON ITucEMEHHBIH
NpoOu B BHJIe OOBIKHOBEHHOMN KOHTPOJIb;
poOU U BO3MOKHOCTh
MpeACTaBICHUS
O0OBIKHOBEHHOH ApoOU B BUTE
NECATUYHOMN

56. JlecsTuunble qpodu u 1 10.11.2022 | VcrHbrii
MEeTpUYECKasi CUCTEMA MEP OIIpoC;

[TnceMenHbIN
KOHTPOJIb;

57. |Pemienue 3a1a4 Ha 1 11.11.2022 | YcrHbIi
Hax0’KJICHUE YaCTH OT 1IEJIOTO OIIpoC;

U L1€JIOTO I10 €70 YacTH [TruceMeHHBII
KOHTPOJIb;

o8. [IpaBUIIbHBIE U HENIPABUIIBHBIC 1 14.11.2022 | y o rypait
npob6u. Beiaenenue memnoi OIIpoC;
YaCTH W3 HEMPaBUIBLHOW IpooH [TruceMeHHbII

KOHTPOJIb;

59. [M300paxkenue 0ObIKHOBEHHBIX |1 15.11.2022 | YcrHbrit
W TECATUYHBIX ApoOei Ha OIpoc;
YUCIIOBOM MPSIMOM IIncemenHbIi

KOHTPOJIb;




60.

(OCHOBHOE CBOKMCTBO ApoOH

16.11.2022

YcTHbIi
ompoc;
ITuceMeHHEBIN
KOHTPOJIb;
61. |Cokpamenue npodeit 17.11.2022 | Y crHbIi
OTpoc;
IInceMeHHBIN
KOHTpOJIb;
62. [IpuBenenue apobeit K 18.11.2022 YcTHBIN
00IIeMy 3HAMEHATEITIO OTpoc;
ITnceMeHHBIN
KOHTPOJIb;
63. [IpuBenenue apobeit K 21.11.2022 YcTHBIN
00IIeMy 3HAMEHATEITO OTpoc;
IInceMeHHBIN
KOHTPOJIb;
64. |CpaBHeHME OOBIKHOBEHHBIX 22.11.2022 | YcrHbli
poOel ¢ OJIMHAKOBBIMH H OTpoc;
[Pa3HBIMU 3HAMEHATEIISIMA IInceMeHHBIN
KOHTPOJIb;
65. CpaBHEHHE OOBIKHOBEHHBIX 23.11.2022 VCTHBIN
Npo0eii ¢ 0IMHAKOBBIMU U OI1poC;
[Pa3HBIMU 3HAMEHATEIISIMA IInceMeHHBIN
KOHTPOJIb;
66. |CpaBHEeHHE ECATUYHBIX 24.11.2022 | VcrHbII
npobeit OIIpoC;
IInceMeHHBIN
KOHTPOJIb;
67. |CpaBHeHHe OOBIKHOBEHHBIX 25.11.2022 | VerHblit
NECSITUUHBIX Apo0eit OIpoc;
IInceMeHHBIN
KOHTPOJIb;
68. CII0)KEHHE U BEIYUTAHUE 28.11.2022 VYcrHbIM
OOBIKHOBEHHBIX U JIECATHUYHBIX Ompoc;
poOeit [TucemeHHBII
KOHTPOJIb;
69. |CnoxeHue U BEIYATAHUE 29.11.2022 | YcrHbIM
OOBIKHOBEHHBIX U JIECATHUYHBIX OTIpoC;
npo0Oeit. OrieHKka 1 MPUKKIKa [TucemeHHBII
[pe3yibpTaTa KOHTPOJIb;




/0. Mducnosrre BBIPAXKECHMUS, 30.11.2022 | v o pyyi
coJiepKaIire OOLIKHOBEHHBIE ompoc;
W JECATUYHBIC TPOOH IInceMeHHbIi
KOHTPOJIb;
71. [VMHOXEHHE U JeIICHUE 01.12.2022 | YcTHsbIi
OOBIKHOBEHHBIX U JIECATHYHBIX OTpoc;
npobeit [TuceMeHHbIN
KOHTpOJIb;
72. 'VYMHOXEHHUE U eJIeHuE 02.12.2022 YcTHBIN
OOBIKHOBCHHBIX M JICCITHUHBIX OTpoc;
npobeit. OneHka U mpuKuIKa [TucbmMeHHbIM
KOHTPOJIb;
/3. Uucnossie BBIPAXKEHUS, 05.12.2022 YcrHblit
coziepkanire 0OBIKHOBEHHBIE OIIpOC;
W JICCSITHYHBIC IPOOH [TuceMenHbII
KOHTPOJIb;
74. |Pemrenue TEKCTOBBIX 3a/1a4, 06.12.2022 | YcTHbIit
coJiepKaliX OOBIKHOBEHHBIC OTpoc;
1 IeCATUYHBIC IPOOH IInceMeHHBIM
KOHTPOJIb;
75. |OTHOIIEHHE ABYX YHUCEI 07.12.2022 | v . ryprii
OTpoc;
IIucerMeHHBIH
KOHTPOJIb;
76. |[leneHue B JaHHOM 08.12.2022 | VcrHbIit
OTHOIIICHUN Ompoc;
IIucerMeHHBIH
KOHTPOJIb;
/7. [PemieHue 3a1a4 Ha JCJICHHE B 09.12.2022 | YcTHBIM
ITAaHHOM OTHOIIICHUN OTIpoC;
IIncerMeHHBIH
KOHTPOJIb;
/8. OTHOILICHUE BEJTUYHH. 12.12.2022 YCTHBIN
Macitab Ompoc;
[IpakTrueckas
pabora;
79. [[Iponopuus. Ilpumenenue 13.12.2022 | VcTHBIM
MPONOPIUN MPHU PEUICHUH OITpOC;
3amaqd [TucemenHbIiI

KOHTPOJIb;




80. [[lonsTHE MpOILEHTA. 14.12.2022 | v/ o rgurii
[IpencraBieHue npoueHTa o1poc;
IECATUYHON APOOBIO TIMCEMEHHEL

KOHTPOJIb;

81. BsipaxeHnue 1podu B 15.12.2022 | YcrHbrit

MpOLIEHTaxX OTpoc;
IInceMeHnEbIit
KOHTpOJIb;

82.  Brruncnenue MPOLEHTA OT 16.12.2022 | v e pygpip

BEITNYNHBI OTpoc;
IIncemennsbIit
KOHTPOJIb;

83. BrruuciieHHe BEIUYUHBI 110 €€ 19.12.2022 YcTHBIN

MPOIICHTY OTpoc;
IInceMmennsbli
KOHTPOJIb;

84. |BoipakeHHE OTHOIICHHS JIBYX 20.12.2022 | YcTHBIM

BEJIMYUH B IIPOLIEHTAX OTpoc;
IInceMmennsbli
KOHTPOJIb;

85. PemieHue TEKCTOBBIX 3a/1a4, 21.12.2022 YcTHBIN
CoJlepIKaIux ApooH, OTpoc;
OTHOILICHUS U MIPOLIEHTHI IInceMennsbli

KOHTPOJIb;

86. |PemeHue MpUKIATHBIX U 22.12.2022 | YcTHBIN
MPAKTUYECKUX 3aad, Ompoc;
CoJIep>KaIIuX ApooH, [TucemMeHHBIIM
OTHOIICHHUS, TIPOTIOPITUHU H KOHTPOJIb;
MPOIICHTHI

87. [[IpakTuueckas pabora 23.12.2022 | TIpakTudeckast
«OTHOIIIEHNE [UTHHEI pabora;
OKPYKHOCTH K €€ TUaMeTpy»

88. O60011IeHrEe 1 KOHTPOJIb IO 26.12.2022 KonrtponbHas
reme «J{poou» pabora;

89. Mmuoroyronbauku. [lepumerp 27.12.2022 | YcrHbIi
MHOTOYTOJTbHUKA Ompoc;

IInceMeHHBI

1 KOHTPOJIb;




90. [lepumerp u mIomanb 1 28.12.2022 | y o ryyit
¢durypsl. [IpubmmkéaHoe ompoc;
M3MEPEHNE IUIOIIAaN [TnceMenHbIM

KOHTpOJIb;

01. [UeTbIpEXYTrONbHUKH. 1 29.12.2022 | YcrHblii
M306paxkenue Guryp Ha OTpoc;
HEJIMHOBAaHHOM U KJIETYaTOU [TuceMenHbIN
Oymare KOHTPOJIb;

92. [[IpsmoyronsHuk. KBagpar. 1 12.01.2023 | v rymrit
MCIIO0JIb30BaHHUE CBOWCTB onpoc;
CTOpPOH, YIJIOB, IMAarOHaIeu TTHCEMEHHEIH

KOHTpOJIb;

93. Perienue 3aga4d Ha 1 13.01.2023 YcTHBIN
Hax0>KJICHUE IJI0IA 1 OI1poC;
MPsIMOYTOJIbHUMKA, KBaJ[paTa, [TuceMeHHbIN
(buryp, COCTaBICHHBIX U3 KOHTPOJIb;
MPSIMOYTOJIbHUKOB U
KBa/IpaToB

94. Bunsl yrios. 3mepenue 1 16.01.2023 | YcrHbIit
YTJIOB C TIOMOUIBIO OI1poC;
TPaHCIIOPTUPA, B TOM YHUCIIE, B [TuceMenHbII
MHOTOYT'OJIbHUKAX KOHTPOJIb;

95. CpaBHenue yrioB. CpaBHEHHE 1 17.01.2023 | y oyt
YTJIOB MHOTOYTOJIbHHUKA OT1poC;

[TuceMeHHBII
KOHTPOJIb;

96. [locTpoeHue yrios c 1 18.01.2023 | Ycrhbrit

MMOMOLIbIO TPAHCIIOPTHUPA OT1poC;
[TuceMeHHBII
KOHTPOJIb;

97. [TpeyronpHuk. Busp 1 19.01.2023 | Ycrhbrit
TpeyrojabHUKOB. CpaBHEHHE OTIpoC;

YIJIOB TPEYTrOJIbHUKA [IncemenHsIi
KOHTPOJIb;

98 IPemenne 3a7a4 Ha 1 20.01.2023 | y e iz
HaXO0XJ/EHUE YTJIOB U OIIpoC;
[EpUMETPA TPEYrOJIbHUKA [IncemenHsIi

KOHTPOJIb;

99. [IIpakTnueckas 1 23.01.2023 | TTpakTrueckast

padora«lLtomans pabora;




100. O60011IeHNEe 1 KOHTPOJIB 10 24.01.2023 KonrponbHas
reme «Durypsl Ha pabora;
[JIOCKOCTH

101. |BykBeHHBIC BBIPAXKCHUSI, 25.01.2023 | VcrubIii
OYKBEHHBIC paBEHCTBA OI1poC;

[TucbmMeHHbIi
KOHTpOJIb;

102, Byavenue OYKBEHHOT'O 26.01.2023 | y ez
BbIpaxkeHHs. CocTaBiIeHUE oIpoc;
OYKBEHHBIX BBIPQKEHUH 110 IInceMeHHBIM
[YCJIOBHUIO 3a/1a4u KOHTpOJIb;

103"ypaBHeHHe.KopeHL 27.01.2023 | y ey
YpaBHEHUS OI1poC;

[TucbmeHHbIM
KOHTPOJIb;

104. |HaxosxmeHnue KOpHs 30.01.2023 | YerHbIH
YpaBHEHHUS KaK HEM3BECTHOTO OI1poC;
KOMIIOHEHTA JICVCTBUS [TuceMenHbII

KOHTpOJIb;

105. Dopmyna. Popmyna IIyTH. 31.01.2023 | y o rypit
DopMyia CTOUMOCTH. OIIPOC;
Brruncnenue o gopmyiie. IInceMeHHBIM
Pemenue 3agau KOHTPOJIb;

106. | ®opmynsl nepumerpa u 01.02.2023 | Vcraprid
TJI0IIA U TIPSIMOYTOJIbHUKA, OTIpoC;
KBajpara, oobema [TuceMeHHBIIH
napajuiesenumnesna u Kyoa. KOHTPOJIb;
Brruucnenue no hopmyie.

Pemenue 3anau
107. |[{enbie uncna 02.02.2023 | YcrHbIit
OTIpoC;
[TucbmMeHHbIM
KOHTPOJIb;

108. M300pakeHNe EeTbIX YHUCeT 03.02.2023 Y cTHBIN

TOYKaMU Ha YUCJIOBON PSMOM OIIpOC;
[TucemenHbII
KOHTpOJIb;

109. [M300paxkeHune MENBbIX YHCE 06.02.2023 | YcTHBIM

TOYKaMU Ha YUCJIOBOU MPSMOU OITpOC;
[TucemenHbIiI

KOHTPOJIb;




110. | ITpoTHBOMONOXKHBIE YKCITA 07.02.2023 V CTHBIH
ompoc;
IInceMeHHbIi
KOHTPOJIb;
111. | Monayns uncia 08.02.2023 | YcTHBIM
OTpoc;
IInceMeHnEbIit
KOHTPOJIb;
112. Monynp uncna. 09.02.2023 V CTHBIIH
['eomeTpuyecKuil CMBICIT onpoc;
MOy ITucbMEHHBIIH
KOHTPOJIb;
113. [IprmepsI UCIIOIB30BaHUS B 10.02.2023 YcrHblit
OKPY>KaIOIIEM MHUPE OTpocC;
TIOJIOKUTCIIBHBIX U IInceMmennsblit
OTPULIATEIBHBIX YUCEI KOHTPOJIb;
114. 104. CpaBHeHue uncen 13.02.2023 | YcrHbIit
OTpoc;
IInceMmennsbli
KOHTPOJIb;
115. |05. CpaBHeHHE YHUCEIL. 14.02.2023 | v ryprit
MHTeprpeTarus peabHbIX onpoc;
TTAHHBIX, COACPIKAIINX LIETTbIC TI¥CEMERHEL
HuciIa KOHTPOJIb;
116. (O606IIEH e U KOHTPOJIB 10 15.02.2023 | KouTposbHas
TeMme «llonokuTeNnLHEBIE U pabora;
OTpHUIIATETLHBIC YHCTIa
117. CI105K€HUE YKCEII C IIOMOIIIBI0 16.02.2023 VcTHBIIT
YUCITIOBOM MPAMOM OIIpOC;
IInceMennsbli
KOHTpOJIb;
118. CI105K€HHUE YKCEII C IIOMOIIBIO 17.02.2023 Y cTHBIN
YUCIIOBOM MPSMOM OIIPOC;
IInceMeHnbIit
KOHTpOJIb;
119. (Cnoxxenre oTpuaTeIbHBIX 20.02.2023 | YcrHBIM
qHCcet OTIpOC;
IInceMeHnbIit

KOHTPOJIb;




120. | crosenne OTPHULATEIbHBIX 21.02.2023 |y rypit
YHCEH ompoc;
ITuceMeHHEBIN
KOHTPOJIb;
121. | CnoxxeHue ynces ¢ pasHbIMU 22.02.2023 | YcrHbrit
3HAKaMH Orpoc;
ITnceMeHHBIN
KOHTpOJIb;
122. lYycnonwre BBIPAKECHUS, 24.02.2023 | y ey
CoZIepIKalllie ICUCTBUS OIpoc;
CIIOKCHUS IIucprMeHHBIN
MOJIOKUTEIBHBIX U KOHTPOJIb;
123. | Yucnonsre BBIpAKECHNUS, 27.02.2023 YcrHblit
coJiepKalue J1euCTBUs OTpoc;
CIIOKCHUS IInceMeHHBIN
IMOJIOXKUTCIBHBIX U KOHTPOJIb;
124. Beruntanue OTpUIATENbHBIX 28.02.2023 | YcTHBIM
YHCEN OTpoc;
IInceMeHHBIN
KOHTPOJIb;
125. BrruuTaHue moJIoKUTEIbHBIX 01.03.2023 YcTHbIN
M OTPULIATETBHBIX YUCEI OTpoc;
IInceMeHHBIN
KOHTPOJIb;
126. |(Cnoxuue u 02.03.2023 | YcrHbIit
BBIYUTAHHE OIpoc;
MOJIOKUTEIILHBIX U IInceMeHHBIN
OTPHUIIATETHHBIX KOHTPOJIb;
YHCEN
127. | O6061eHe 1 KOHTPOJIb 03.03.2023 | KouTposnbHast
3HaHUH MO TeMe pabora;
«Cl1oxeHre ¥ BEIYUTaHUE
MMOJIOKHTEIBHBIX U
128. 'VYMHOXXEHHE TTOJIOKUTEIILHBIX 06.03.2023 YcTHbIN
M OTPUIIATEITLHBIX YUCE Ompoc;
ITnceMeHHEBIN
KOHTpOJIb;
129. [VMHOX€EHUE TTOIOKUTEITBHBIX 07.03.2023 | YcrHbIM
M OTPUIIATEITLHBIX YUCEI OTIpoC;
IInceMeHHEBIN

KOHTPOJIb;




130. Byavenue OYKBEHHBIX U 09.03.2023 | y e rypit
YHCIIOBBIX BBIPAKEHUI ompoc;
MPH 3aJaHHBIX [TnceMeHHbIM
3HA4YCHUSIX OyKB KOHTPOIJIb;
131. | leneHue MOIOKUTEIBHBIX U 10.03.2023 | Ycrubiid
OTPHULIATEIBHBIX YUCEI OTpoc;
132. JlenmeHue MoJ0KUTEIbHBIX 1 13.03.2023 | y e rpprit
OTPHULIATEILHBIX YUCEI OTpoc;
[TucbmMeHHbBIM
KOHTPOJIb;
133. | Apudmernueckue neicTBus ¢ 14.03.2023 | YcrHbIi
MOJIOKUTEIbHBIMHU U OTpoc;
OTPULATEIIBHBIMU YHUCIAMU [TuceMeHHbII
KOHTPOJIb;
134. |Apudmernueckue neHCTBUS C 15.03.2023 | YcrHbrit
MOJIOKUTEIHHBIMU U OTpoc;
OTPULIATEIbHBIMY YHCIIAMA [TucbmeHHbIM
KOHTPOJIb;
135. lpemmenne TekcroBEIX 3ajad, 16.03.2023 | y e pyypit
CBSI3aHHBIX C OTHOILICHUEM, OTpoc;
MPOTIOPIUOHAIIBHOCTBEO [TuceMeHHbII
BEJIMYUH, POIEHTAMHU KOHTPOJIb;
136. [PerreHne TEKCTOBBIX 3a/1a4. 17.03.2023 | YcTHBIH
CocTraBiieHne OyKBEHHBIX OIpoc;
BBIPA)KEHUI 110 YCIIOBHIO
3ajauun
137 |Pemenue TEKCTOBBIX 3a1a4. 17.03.2023 | YcTHBIH
CocTtaBiieHne OyKBEHHBIX OIpoc;
BBIPA’KEHUI 110 YCIIOBHIO
3ajauun
138 |Pemienue TEKCTOBBIX 3a1a4. 17.03.2023 | YcTHBIH
CocTtaBiieHrne OyKBEHHBIX Ompoc;
BBIPAXKEHUI 110 YCIIOBHUIO
3a1auun
139 |Pemenue TEKCTOBBIX 3a4a4. 17.03.2023 | YcrHBIH
CocTtaBiieHne OyKBEHHBIX Ompoc;
BBIPKEHUH 1O YCTIOBHUIO
3a1auun
140 [Pemenue TEKCTOBBIX 3a1a4. 17.03.2023 | YcTHBIH
CocTtaBiieHne OyKBEHHBIX ompoc;
BBIPAKEHU 110 YCIIOBUIO IInceMeHHBIH

3azadn

KOHTPOJIb;




141 Pemenune TEKCTOBBIX 3a1a4. 17.03.2023 | YcrHBIH
CocraBieHne OyKBEHHBIX OIIpoC;
BBIPAKECHUI 110 YCIIOBUIO IInceMeHHBIM
3agaqu KOHTPOJIb;

142 PemieHne TEKCTOBBIX 3a/1a4. 17.03.2023 | YcrHEBIH
CocraBieHne OyKBEHHBIX OIIpoC;
BBIPAKEHU 110 YCIIOBHUIO IInceMeHHBIM
3a1aun KOHTPOJIb;

143 PemieHne TEKCTOBBIX 3a/1a4. 17.03.2023 | YcrHBIH
CocraBieHne OyKBEHHBIX OIIpoC;
BBIPAKEHU 110 YCIIOBHIO IInceMeHHBIM
3a1aun KOHTPOJIb;

144 PemieHue TEKCTOBBIX 3a/1a4. 17.03.2023 | YcTHBIH
CocraBiieHne OYKBEHHBIX OIpoc;
BBIPAKEHUI 110 YCIIOBHIO IInceMeHHBIM
3ajaun KOHTPOJIb;

145 PemieHne TEKCTOBBIX 3a/1a4. 17.03.2023 | YcTHBIH
CocTtaBiieHne OyKBEHHBIX OTpoc;
BBIPA’KEHU 110 YCIIOBHIO IInceMeHHBIM
3ajaun KOHTPOJIb;

146 PemieHue TEKCTOBBIX 3a/1a4. 17.03.2023 | YcrHBIH
CocTtaBiieHne OyKBEHHBIX OTpoc;
BBIPA)KEHUI 110 YCIIOBHIO IInceMeHHBIM
3aJaun KOHTPOJIb;

147. O0600111eH1E U KOHTPOJIb 20.03.2023 KonTtponbHas
3HAHUH 10 TeMe pabora;
«YMHOKEHHE U JICTICHUE
[MOJIOKUTEITBHBIX U

148. | ParioHanbHbIC Yncia 21.03.2023 | v o g

Ompoc;

IIuceMeHHBI

1 KOHTPOJIb;
149. (CpoiicTBa feiicTBHIA ¢ 22.03.2023 | VcTHbIN
paroHaIbHBIMU OTpoc;

YUCIIaMHU [TucbMeHHBI

1 KOHTPOJIb;




150. |CoBmecTHBIE 23.03.2023 | YcTHbIM
JNIEUCTBUS C OIpoc;
palMOHATBHBIMHA [TnceMenHbIM
yuciaaMmu. Pemenue KOHTPOJIb;
TEKCTOBHIX-3a4aY

151. | Yucnossle u 24.03.2023 | YerHbIH
OyKBEHHBIE OTpoc;
BBIPAXKEHUS, IInceMeHHBIM
coJiepxKaliue KOHTPOJIb;

152. |Pemenue TEKCTOBBIX 03.04.2023 | YcrHbIit
3a/1a4, coJiepKalinue OTpoc;
3aBHCHMOCTH, IInceMeHHBIN
CBSI3LIBAIOIIHE BEJIMYMHEL: KOHTPOJIb;
CKOPOCTb, BpeMs,
paccrosiHue.

ErHUIBI U3MEPEHUS
[PACCTOSTHUS, BPEMEHH,
cKopocTH. CBSI3b MEXKIY

153. [Pemenne TEKCTOBBIX 3a7ad, 04.04.2023 | Ve

coJiep Kallfe 3aBUCUMOCTH, OTpoc;
CBSI3LIBAIOIIHE BEIMYHHBL: [TucbMeHHBII
[ICHA, KOJIMYSCTBO, CTOUMOCTb. KOHTPOJIb;
EvHWUIBI ©3MEPEHUS: MACCHI,
cTouMocTh. CBSI3b MEXKITY
CIMHHUIIAMU U3MEPEHUS
Ka)KJIOW BEIIMYNHEI
154. | Pemenne TEKCTOBBIX 3a/ad, 05.04.2023 | YcTHBIM
coJiepKalire 3aBUCUMOCTH, OTIpoC;
CBSI3BIBAIOIIYEC BEJIUUYUHBI: IInceMeHHBIN
MIPOU3BOTUTEIIEHOCT, KOHTPOJIb;
BpeMmsi, 00beM padoThI
155 | Pemienue TeKCTOBBIX 3aady, 05.04.2023 | YcTHBIM
coJiepKalire 3aBUCUMOCTH, OTIpoC;
CBSI3BIBAIOIIYEC BEJIUYUHBI: IInceMeHHBIN
MTPOU3BOIUTEIIEHOCTD, KOHTPOJIb;
BpeMmsi, 00beM paboThI
156 | Perrenue TEKCTOBBIX 3a/ad, 05.04.2023 | YcTHBIMT
coJiepKaline 3aBUCUMOCTH, OTIpOC;
CBSI3BIBAIOIIYE BEJIUYMHBI: ITnceMeHHBIN
MTPOU3BOTUTEIIEHOCTD, KOHTPOJIb;
BpeMs1, 00beM paboThl
157. |PemieHne TEKCTOBBIX 3a7a4 Ha 06.04.2023 | YcTHBIM

MPOLCHTBI, OTHOILICHH,

OTIpoc;




158

Perrenne TeKCTOBBIX 3aa4 Ha 06.04.2023 | YcTHBIM
MPOLIEHTHI, OTHOIICHHUS, OTIpoC;
[IPONOPLUU [IncemMeHHBIM
KOHTPOJIb;
159. Perienre TeKCTOBBIX 3a1a4 HA 06.04.2023 | YcTHBIH
MPOLIEHTHI, OTHOIICHHUS, OI1poc;
MPONOPIUU [TuceMeHHbII
KOHTPOJIb;
160. Perienre TeKCTOBBIX 3a1a4 HA 06.04.2023 | YcTHBIH
MPOLIEHTHI, OTHOIICHHUS, OIIpoC;
MPONOPIUU [TuceMeHHbII
KOHTPOJIb;
161. Perienre TeKCTOBBIX 3a/1a4 HA 06.04.2023 | YcTHBIH
MPOLIEHTHI, OTHOIICHHUS, OTpoc;
MPOTMOPIINHU [TucemeHHbIM
KOHTPOJIb;
162. Perienre TeKCTOBBIX 3a/1a4 HA 06.04.2023 | YcTHbIH
MPOIICHTHI, OTHOILICHUS, OTpocC;
MPOIOPLUU [TuceMenHbII
KOHTPOJIb;
163. PerieHre TeKCTOBBIX 3aa4 HA 06.04.2023 | YcTHBIM
MPOIICHTHI, OTHOILICHUS, OTpocC;
MPOTIOPLIUU [TuceMeHHBII
KOHTPOJIb;
164. PerreHne TEKCTOBBIX 3a7a4 Ha 06.04.2023 | YcTHBIH
MPOIICHTHI, OTHOIIIEHUS, OTIpoC;
MPOTIOPLIUU [TuceMeHHbII
KOHTPOJIb;
158. [IpssMmoyronbHas cucrema 11.04.2023 | y e rpit
KOOpAMHAaTHA OTIpoC;
IIJIOCKOCTH [TucbMeHHBIM
KOHTpOJIb;
159. | KoopauHats! TOYKHB 12.04.2023 | YcrHbrii
MIPSIMOYTOJIBHOU OIIpOC;
CHACTEME [TruceMeHHbII
KOHTpOJIb;
160. ITocTpoenue Touek u Gurypol 13.04.2023 | y o it
10 33JJaHHBIM KOOpANHATAM Ompoc;
[TucemenHbIiI

KOHTPOJIb;




161. | Cron6uarsie 14.04.2023 | y oyt
nuarpaMMbl. UteHue OIpoc;
H TIOCTPOEHHE [TnceMeHHbI
CTOJI0YATHIX KOHTPOJIb;
JrarpaMm
162. | Kpyrossie 17.04.2023 | Ycrubiit
JarpaMMal. OI1poC;
Urenue u [IpakTnueckas
IIOCTPOEHHE pabora;
Jauarpamm
163. [IpsIMOYTONIBHBIN 18.04.2023 | y e it
napajuleIenuIe]. OIIpoC;
Kyo0. [TucbmeHHbIM
300pakeHue KOHTPOJIb;
MPSAMOYTOJIBHOTO
napajuiesenunesaa, kyoa Ha
KieT4yaroil 6ymare. [Ipumepsl
164. [IpssMOYTONBHBIN 18.04.2023 | y e it
napaiesenumnes. OIIpoC;
Ky0. [TucbMeHHbIIH
300pakeHue KOHTPOJIb;
[PSIMOYTOJILHOTO
napajuiesenunesaa, kyoa Ha
KieT4yaroil 6ymare. [Ipumepsl
165. [IpsIMOYTONBHBIN 18.04.2023 | ycppit
HapauIeIIeTHIIE]]. OT1poC;
Ky0. [TuchMeHHbIH
MN300paxkeHue KOHTPOJIb;
MPSIMOYTOJIEHOTO
napajuienenunena, kyoa Ha
KieT4yaroil 6ymare. [Tpumepsl
166. [IpssMOYTONBHBIN 18.04.2023 | y e rpit
HapaJuIeIeTnIIE]. OIIpoC;
Kyo. ITnceMeHHBIH
MN300paxkenne KOHTPOJIb;
MPSIMOYTOJILHOTO
Mapajuienenumnesna, kyoa Ha
KieT4yaroil 6ymare. [Ipumepst
167. [IpssMOyTONBHBIN 18.04.2023 | y e it
napauIeIenuIe. OIIpoC;
Ky0. [TucbMEHHBIH
MN300paxkenue KOHTPOJIb;
MPSIMOYTOJIEHOTO

Mmapajuienenumnesna, kyoa Ha
kietyatoit 6ymare. [Ipumepst




168. | TIpusma. Mogeins u 19.04.2023 | YcrHBIH
IIPOCKLIMOHHHBIN OIIPOC;
YepTex [IncemMeHHBIM
npu3Mebl. 3006paxkenue KOHTPOJIb;
MIPU3MBbI Ha KJIETYATOM
170. | [Tupamuga. Mozens u 20.04.2023 | YVerHblit
IIPOECKLIMOHHHBII OIIpOC;
YEPTEK. IInceMeHHBIM
M300paskeHre MupaMuIbl Ha KOHTPOJIb;
KjeT4yaroil Oymare. [Tpumepsl
171. Konyc. Hununap. Monens u 21.04.2023 YcTHBIN
[IPOCKLIMOHHHBIN YEePTEXK OIIpOC;
KoHyca, nuiuHapa. [Ipumepsl [TuceMeHHbII
pa3BEPTOK KOHTPOJIb;




172. Ilap u cdepa. 24.04.2023 | v rgurii
Mogens u OIIpOC;
MIPOEKIIMOHHHBIN [TnceMenHbIM
9EPTEK KOHTPOJIb;

173.| O6bém. Enunnibl n3mepeHus 25.04.2023 | YcTHBIM

00BEMa OTIpoC;
ITucerMeHHBIH
KOHTPOJIb;
174. Pemenne 3aga4, cBA3aHHBIX C 26.04.2023 YcTHBIN
U3MepeHneM oobemMa OIpoc;
IIucprMeHHBIN
KOHTPOJIb;

175.1150. [IpakTrueckas pabora 27.04.2023 [IpakTnueckas
«Cozmanue mojenei pabora;
MPOCTPAHCTBEHHBIX

176. | O6001IeH e 1 KOHTPOJIB 10 28.04.2023 | KonTposbHas

temam «[IpeacraBinenue pabora;
TAHHBIX» U «DUTYpHI B
MIPOCTPAHCTBEY
17, IToBTOpenue. Bece aericTBus ¢ 02.05.2023 YcTHBIN
HaTypaJbHBIMU YUCIIAMU OTpoc;
IInceMeHHBIN
KOHTPOJIb;
178. |153. TToBTOpeHwUe. 03.05.2023 | Vcruprit
JlenumocTs  ymcen OIIpOC;
IInceMeHHBIN
KOHTPOJIb;
179. [ToBTOpenue. Bee neiicTBus ¢ 04.05.2023 YcTHEIN
OOBIKHOBEHHBIMH JIPOOSMHU OIpoc;
IIucerMeHHBIH
KOHTpOJIb;
180. [ToBTOpenue. Bee neiicTBus € 05.05.2023 Y cTHBIN
OOBIKHOBEHHBIMH JIPOOSMHU OIpoc;
IInceMeHHEBIH
KOHTpOJIb;

181. [156. TToBTOopenwue. Pemrenue 08.05.2023 | YcTHbIit
TEKCTOBBIX 3a/1a4 OTIpOC;
apudmeTnyecKum [IncemenHsIi
Croco0om. KOHTPOJIb,

CocraBieHne OyKBEeHHbIX
BBIPA’KEHMI 110 YCIOBUIO




182. [loBTOpeHne. OCHOBHBIE 10.05.2023 | y e it
3a7a4M Ha ompoc;
npoou [TucbmMeHHbIiM
KOHTPOJIb;
183. | [ToBTOpeHue. 11.05.2023 | YcrHbrit
Pemenue OIIpOC;
TEKCTOBBIX 3a]1a4 ITucerMeHHBIH
Ha KOHTpOJIb;
184. [ToBTOpenue. Bee nelictBus ¢ 12.05.2023 YcTHBIN
JECSITAYHBIME IPOOSIMU OTIpoc;
IIucprMeHHBIN
KOHTPOJIb;
185. IloBTOpenue. Bece neiicTBus ¢ 15.05.2023 Y cTHBIN
NECSITHYHBIME IPOOSMU OTpocC;
IInceMeHHBIN
KOHTPOJIb;
186. [[ToBropenue. IIpeoOpazoBanue 16.05.2023 | YcrHbIit
BBIPAYKECHU,COACPIKAIINX BCE OTpoc;
NEWCTBUSA C PallMOHAIIBHBIMU [TuceMenHbII
YUCTIaMA KOHTPOJIb;
187'162.HDBT0peHHQ 17.05.2023 YcTHBIN
[lelicTBus ¢ OITpOC;
paluMoHaIbHBIMU [InceMeHHbBIH
YU CIaMU KOHTpOJIb;
188. |163. IToBTopenue. 18.05.2023 | YcrHbIit
[lelicTBus ¢ OIIPOC;
paluroHaIbHBIMU [InceMeHHbBIH
YUCIIAMA KOHTPOJIb;
189. | IToBropenwue. Pemenue 3amau 19.05.2023 | YcTHbI
C IPAKTUYECKUM OTpoc;
COZIEpKAHUEM [TuceMeHHBII
KOHTPOJIb;
190. [ToBTOpenue. Pemenue 3anau 22.05.2023 Y CTHBIN
C IPAKTUYECKUM Ompoc;
COZIEpKAaHNEM IInceMeHnbIit
KOHTpOJIb;
191. [[MosTopenue. IIpsimoyronbHas 23.05.2023 | YcTHBIM
cUcTeMa KOOp/IUHAT. OTIpoC;
KoOpauHAaThl Ha TIOCKOCTH ITuceMeHHBIN

KOHTPOJIb;




192. IToBropenue. IIpencrasnenue 24.05.2023 | y e rypit
JAaHHBIX B BUJE TaOJIHI] U OIpoc;
JTrarpamMm IInceMeHHbIi

KOHTPOJIb;

193. | [ToBTOpEHUE. 25.05.2023 | YcTHbI

Pemenue Ompoc;
TEKCTOBBIX 3a7a4 Ha ITnceMeHHBIN
BCE JICUCTBUS KOHTPOIIb;

194. IToBTOpEHME. 26.05.2023 | yeppypiz

Penrenne TekCTOBBIX OIpoc;
3aj1a4 ITnceMeHHBIN
KOHTPOJIb;

195. [ToBTOpEHME. 26.05.2023 VcTHBIN

Penrenne TekCTOBBIX O1poc;
3a1aq IInceMeHHBIN
KOHTPOJIb;

196. [ToBTOpEHuME. 26.05.2023 VcTHBIN

Penrenne TekCTOBBIX OIpoc;
3a1aq IInceMeHHBIN
KOHTPOJIb;

197. IToBTOpEHHE. 26.05.2023 YcrHbii

Penrenne TekCTOBBIX Ompoc;
3aaq ITuceMeHHBIN
KOHTpOJIb;

198. TToBTOpeHHe. 26.05.2023 Y CTHBIH

Pemenne TeKCcTOBBIX Ompoc;
3aaq ITuceMeHHBIN
KOHTPOJIb;

199. IToBTOpEHNE. 26.05.2023 | ycrppit

Pemenne TeKCcTOBBIX Ompoc;
3aja4 ITuceMeHHBIN
KOHTPOJIb;

200. TToBTOpeHHE. 26.05.2023 Y CTHBIH

Pemienue TeKCTOBBIX OIpoc;
3aja4 ITuceMeHHBIN
KOHTPOJIb;

201. TosTopere. 26.05.2023 YV CTHBIH

Pemienue TeKCTOBBIX OIpoc;
3aja4 ITuceMeHHBIN

KOHTPOJIb;




202.

26.05.2023

IToBTOpEHHE. YcrHbIit
Pemenue TekcToBBIX OIIpoOC;
3a7a4 [TnceMenHbIN
KOHTPOJIb;
203, IToBTOpEHME. 1 0 26.05.2023 | y ey
Pemenue TekcTOBBIX OIIpoC;
3a1a4 [TuceMenHbIN
KOHTPOJIb;
204, [ToBTopenue. O6001ICHUE U 1 1 29.05.2023 KontponbHas
KOHTPOJIb 32 KypC pabora;
MaTeMaTHKH 6 Kiacca
OBIIEE KOJIMYECTBO YACOB 170 10

[10 ITIPOTPAMME




MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITIPOLECCA

YYEBHOE OBOPYJOBAHHME

OBOPYJAOBAHME /UUIAA ITPOBEJAEHUSA IABOPATOPHBIX U IPAKTUYECKHUX PABOT
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLNECCA

YYEBHOE OBOPYJOBAHHUE

* Y4eOHO-TIPaKTHYECKOE B yueOHO-I1a00paTopHOE 000pyI0BaHHE:

— JI0OCKa MarHUTHAasi C KOOPAMHATHON CETKO;

— KOMIUIEKT YEPTEKHBIX HHCTPYMEHTOB (KJTACCHBIX U Pa3JlaTOYHBIX): JJMHEHKA, TPAHCIIOPTHP, YTOJIBHUK
(30°, 60°), yropauK (45°, 45°), TUPKYIIb;

— KOMILJIEKTHI IJIAHUMETPUICCKHUX U CTEPEOMETPUICCKHX TeJ (JIeMOHCTPAIIMOHHBIN U pa3aTOYHbBIN );—
KOMIUICKTBI JJII MOJICTHpPOBaHUS (I[BeTHAsi Oymara, KapToH, KaJlbKa, KJIeH, HOKHUIIGI, TUTACTUIIHH).

OBOPYIAOBAHME 1JIs TIPOBEJEHUS JIABOPATOPHBIX U IIPAKTHYECKUX PABOT
— MYJIBTUMEIUNHBINA KOMIIBIOTED;

— MYJIbTUMEIUANPOEKTOP;

— HMHTEpPAKTUBHAA JIOCKA.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— Unrepner. ['unepcebuiku Ha pecype:http://eorhelp.ru/
http://www.fcior.edu.ru
http://www.school-collection.edu.ru
http://www.openclass.ru/

http://powerpoint.net.ru/

http://karmanform.ucoz.ru/

www.spheres.ru


http://eorhelp.ru/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.openclass.ru/
http://powerpoint.net.ru/
http://karmanform.ucoz.ru/

INOACHUTEJIBHASA 3AIINCKA

OBLIASA XAPAKTEPUCTHUKA YYEBHOT'O KYPCA "I'EOMETPUSA"

Pabouass mporpamma mo ydeOHOMYy Kypcy "T'eomerpus" nmims oOydaromuxcsi 7 KiaccoB paspaboTaHa Ha
ocHoBe Denepa’abHOr0 rocy1apcTBEHHOr0 00pa30BaTENbHOTO CTaHJApTa OCHOBHOTO 00IIero oOpa3oBaHUS C
y4€TOM M COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEIbSIBISIEMbIX K MaTeMaTHUYECKOMY 00pa3oBaHHUIO, U
TPaJUIMNA POCCUHCKOTO 00pa30BaHMs, KOTOpPbIE OOECIIEYMBAIOT OBJAJCHUE KIIOYEBBIMH KOMIICTECHIUSIMH,
COCTaBJISIIOLIMMU OCHOBY Ui HENPEPHIBHOrO 0Opa3oBaHUS W CaMOPa3BUTHUS, a TaKkKe LEIOCTHOCTh
OOMIEKYJIbTYPHOTO, TMYHOCTHOTO M MO3HABATEIBHOTO Pa3BUTHA 00y4aroImuXcsa. B mporpamme y4uTeHbl Uaeu u
nosioxxeHuss KoHmenmuu pa3BUTHS MareMaTuueckoro ooOpa3oBanus B Poccwuiickoit ®depepanuu. B smoxy
uupoBoil Tpanchopmanuu Bcex cdep UeIOBEYECKON AESITeTbHOCTH HEBO3MOXXHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0Oe3 0a30BOW MaTeMaTWYeCKOH MOJATOTOBKH. YK€ B IIKOJE MAaTEMaTHKa CIIY)KUT
OTOPHBIM NPEIMETOM IS W3YYEHHs] CMEXHBIX JUCUHUIUIMH, a TOCJe LIKOJbl peajbHOW HEe0OXOIUMOCTBHIO
CTaHOBHUTCA HENpPEphIBHOE OOpa3oBaHHe, uYTO TpeOyeT TMONHOIEeHHOW 0a30Boi 00me00pazoBaTeIbHON
MOJTOTOBKU, B TOM YHCJIE 1 MATEMaTUYECKOM.

310 00YCIOBICHO TE€M, YTO B HAIIM THH PacTET 4YUCIO NpodeccHii, CBA3aHHBIX C HENOCPEICTBEHHBIM
NPUMEHEHHEM MaTeMaTHKU: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJOIMUECKUX 00JacTsX, U JAaKe B
ryMaHHUTapHbIX cdepax. Takum o00pa3oM, Kpyr LIKOJBHUKOB, IJISi KOTOPBIX MaTeéMaTHKa MOXET CTaTh
3HAUYUMBIM MIPEAMETOM, PACIIHUPSIETCS.

[TpakTryeckas MoJIe3HOCTh MaTEMAaTUKN OOYCIIOBIICHA TEM, UYTO €€ MPEIMETOM SIBISIOTCS (HyHIaMEHTAIbHbIE
CTPYKTYpbl HAIlIEr0 MHpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJIWYECTBEHHBIE OTHOIICHHS OT MPOCTEHIINX,
YCBAaWBAaEMBIX B HETIOCPEJACTBEHHOM OTIBITE, J0 JOCTATOYHO CIOKHBIX, HEOOXOIUMBIX JUIS Pa3BUTHS HAYYHBIX U
OPUKIATHBIX uJed. be3 KOHKpeTHhIX MaTeMaTH4eCKHX 3HAHUM 3aTpyJHEHO MOHMMAaHHWE MPUHIUIIOB
YCTPOMCTBA M HCIIOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCIPHUATHE M HWHTEpIpETalus pasHOOOpa3HOM
COLIMATIbHOM, PKOHOMUYECKOM, MONUTHYEeCKo HHpopmanuu, Manodp¢deKTuBHA MMOBCEAHEBHAS MPaKTUYECKas
NesTeNbHOCTh. KaxaoMy 4YenoBeKy B CBOEM KH3HU MPUXOAMUTCA BBINOIHITH PACYETBl U COCTABJIATH
QITOPUTMBI, HAXOJUTh U TNPUMEHATH (POPMYJBI, BIAAECTh NPAKTHUECKUMU NPUEMAMH T'€OMETPUUECKUX
U3MEPEHUI U MOCTPOSHMI, YUTaTh MH(OPMAIIHMIO, TIPEACTABICHHYIO B BHJE TaONHI, [UarpaMMm U rpadukos,
YKUTh B YCIIOBUSAX HEOINPENEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapaKTep CydaHbIX COOBITHUA.

OnHOBpEeMEHHO C pacuiipeHueM cep NpUMEHEHHS MaTeMaTHKH B COBPEMEHHOM o0ImecTBe Bc€ Oosee
BO)XHBIM CTAHOBHUTCS MaT€MaTHMUYECKUM CTHJIb MBILIUICHUS, MPOSBISIONIUICS B ONpPEAEIEHHBIX YMCTBEHHBIX
HaBblkax. B mporecce wn3ydeHHss MaTeMaTMKU B apceHaJl MNPUEMOB M METOJOB MBIIUICHUS YeJOBEeKa
€CTECTBEHHBIM 00pa30M BKJIFOYAIOTCS MHAYKIMS U AeAyKLUs, 0000IIeHNEe 1 KOHKpeTH3allMs, aHaJIu3 U CUHTE3,
Kiaccuukanuss W cUCTEeMaTu3amus, alcTparupoBaHue u  aHauorus. OOBEKTBI MaTEeMaTHYECKUX
YMO3aKJIIOUYEeHUH, NpaBUila HUX KOHCTPYMPOBAHHS PACKPBIBAIOT MEXAaHMU3M JIOTUYECKHX IOCTPOEHHIA,
CIOCOOCTBYIOT BBIpAOOTKE yMeHHs (HOpMYyJIHpOBaTh, OOOCHOBBIBATh U JOKA3bIBATH CYXKACHMS, TEM CaMbIM
pa3BUBAIOT JIOTHUECKOE MbILIUIeHHe. Beaymas ponb NOpUHAAIEKUT MareMaThke U B (OPMHUPOBAHUHU
QITOPUTMUYECKONW KOMIIOHEHTH! MBIIUIEHHUS] M BOCIUTAHUN YMEHHI J€WCTBOBATh MO 3aJaHHBIM aJIrOpuTMawm,
COBEpILEHCTBOBATh M3BECTHbIE U KOHCTPYHPOBATh HOBbIE. B mpoliecce pemieHus 3agay — OCHOBOM y4eOHOM
JeSITEIbHOCTH Ha ypOKaxX MaTeMaTUKU — Pa3BUBAIOTCS TAaKXKEe TBOPUECKAs U MPHUKJIAIHAs CTOPOHBI MBIIIIJICHUS.

OOyueHnne MmaremaTvke JIa€T BO3MOXKHOCTb pa3BUBaTh Yy OOYYalOIIMXCS TOYHYIO, palMOHAJIBHYIO H
MH(OPMATUBHYIO pedb, YMEHUE OTOMpaTh HanOojee MOAXOJAILINE S3BIKOBbIE, CUMBOJIMYECKUE, Ipaduueckue
CpeZCTBa JJIsl BBIPAKEHUSI CY>KACHUN M HATJISAHOTO UX MPeJICTaBICHHS.

Heo0xo1uMbpIM KOMIIOHEHTOM OO KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 00I1Iee 3HAKOMCTBO C
METO/IaMH TO3HAHMS AEUCTBUTEIBHOCTH, NMPEICTABIEHUE O MPEAMETe U METO/1aX MaTeMaTHKH, UX OTIMYHHA OT
METOJIOB JIPYTHX €CTECTBEHHBIX M T'YMAaHMTApHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHHUS MaTeMaTUKH JUIs
pelIeHNs Hay4HBIX U MPUKIATHBIX 3a7a4. Takum o0pazom, MaTeMaTHYecKoe 00pa30BaHUE BHOCUT CBOW BKJIAJ
B (hopMUpoBaHHEe 001IEH KyIbTyphl YEIOBEKA.

W3yueHne MaTeMaTUKU TAaK)Ke CIIOCOOCTBYET ICTETUYECKOMY BOCIIMTAHMIO YEJIOBEKA, TOHUMAHMUIO KPAcOTHI
U U3SIIECTBA MaTEeMAaTHMYECKUX PACCYKIEHUH, BOCIPUSATHUIO TE€OMETPUUECKUX (OPM, YCBOEHHIO HJIEU
CUMMETPHUH.

HEJX N3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MaTeMaTuKy yXe€ 3aTeM Y4YHWTh HAJ0, YTO OHAa YM B MOPAJOK MPUBOJUT», — MHCAT BEIUKUWA PYCCKUH
yaenblii Muxaun BacunbeBud JlomoHOCOB. I B 9TOM COCTOHT OffHA M3 JBYX IeJiel OOYYCHHS T€OMETPUH KaK
COCTaBHOM 4YacTU MAaTeMAaTUKW B IIKOJE. DTOW LIETUM COOTBETCTBYET JOKa3aTelibHasl JIMHUS TpEenojaBaHus
reoMerpun. Crenys NpeacTaBIeHHON paboueli mporpaMMe, HaUMHAs C CEIbMOT0 KJlacca Ha ypoKax TeOMeTpuun



Oo0y4aromuicss y4yuTcs TNPOBOAMUTH JOKa3aTeJIbHbIE PACCYXKIEHUS, CTPOUTh JIOTUYECKHE YMO3AKIIOUYCHHUS,
JIOKa3bIBaTh MCTUHHBIC YTBEPKIECHHUS M CTPOUTH KOHTP MPUMEPHI K JIOKHBIM, IMPOBOJAUTH PACCYKICHHUS OT
«MIPOTUBHOTO», OTJIMYaTh CBOMCTBA OT TNPU3HAKOB, (HOPMYIHpPOBATH OOpaTHBIE YTBEPXKICHUSA. YUYCHUK,
OBJIQJICBIINH UCKYCCTBOM pacCyXaaTh, OyJIeT MPUMEHATh €r0 U B OKPYXKaIOLIeH KU3HU.

Kak numcan reomerp m nemaror Mrops ®enoposuu IllapbirvH, «IOAbMH, NOHUMAIOIIUMH, YTO TaKOE
JI0Ka3aTelIbCTBO, TPYAHO U J1aXK€ HEBO3MOXXHO MAHUITYJIMPOBaTh». I B 3TOM COCTOMT Ba)KHOE BOCHUTATEIBHOE
3HAQYCHHUE M3Y4YEHUs I'€OMETPHUH, MPUCYIIEE UMEHHO OTEUECTBEHHONM MaTEeMaTH4eCKOM LIKoje. Bmecre ¢ Tem
aBTOPBI MMPOrPAMMBI MPEJOCTEPETAIOT YUUTENs OT U3IUIIHEro popmalin3mMa, 0OCOOCHHO B OTHOILIEHUH Hayal U
ocHOoBaHUH reomerpuu. Opaniy3ckuii marematuk Kan J[b€qOHHE MO 3TOMY NOBOAY BBICKa3aics Tak: «YTo
KacaeTcs JeIMKaTHOM Mpo0JieMbl BBEJICHUS «aKCHOM», TO MHE Ka)KE€TCs, YTO Ha MEPBbIX MOPaxX HYKHO BOOOIIE
u30eraTh MPOU3HOCHTH caMo 3TO c10BO. C JApYyroi e CTOPOHBI, HE CIEAYeT YIycKaTh HU OJTHOW BO3MOXKHOCTH
JaBaTh IPUMEPHI JIOTUYECKHUX 3aKIIOUEHUH, KOTOpble KyAa B OojbllIeld Mepe, YyeM Hes aKCHOM, SIBISIOTCS
VCTUHHBIMU U €IMHCTBEHHBIMU JABUTAaTEIIIMU MAaTEMaTUYECKOTO MBILIJICHUS.

Bropoil nenpto uM3ydeHuss T€OMETPUU SIBISIETCS MCIOJb30BAHME €€ KaK MHCTPYMEHTA IPU PEUICHUU Kak
MaTEMaTUYECKUX, TaK M IPAKTUYECKUX 3a]ay, BCTPEUAIOIIMXCS B peajabHOW >XU3HM. OKOHYMBIIMN Kypc
F€OMETPUH HIKOJBHUK JOJDKEH ObITh B COCTOSIHUM OIPENETUTh M€OMETPUUECKYI0 (QUrypy, ONHCATh CIIOBAaMU
JaHHBIA 4yepTEX WM PHUCYHOK, HANTH IUIOIIAJb 3€MEJIBHOIO Y4YacTKa, pacCUUTaTh HEOOXOAUMYIO [UIMHY
ONITOBOJIOKOHHOTO Kabesst uiu TpeOyeMble pa3Mephl rapaka i aBTOMOOUIIsl. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIATEIIbHAS JIMHUS B U3Y4YCHUM I'€OMETpUU B IIKOje. J[aHHAs NpakTHYecKas JHHMS SBIIIETCS HE MEHEe
BakHOM, ueM nepBas. Emeé [InaTon npennuceiBai, 4Todsl «rpaxaane [IpekpacHoro ropoia HU B KOEM ciaydae
HE OCTaBISUIM T€OMETPHIO, BEIb HEMAIOBAXKHO JaKe MOOOYHOE ©€ NMPUMEHEHHWE — B BOCHHOM JeNe Ja,
BIIPOYEM, U BO BCEX HayKax — JJIs JIYYIIEro UX YCBOEHHUS: MBI Belb 3HaeM, Kakas OeCKOHEYHas pa3HHuIla
CyIIECTBYET MEXAY YEJIOBEKOM IPUYACTHBIM K TE€OMETPUM M HEIPUYACTHBIMY». [l 3TOro y4yuTenro
pPEKOMEHIyeTCcsl MoAOUpaTh 3aJauyd NPAKTHYECKOro XapakTepa s paccMaTpUBAeMbIX TEM, YYHUTh JAeTeil
CTPOUTHh MAaTEMAaTH4YECKHUE MOJCIIH PEABbHBIX KU3HECHHBIX CUTYallMi, MPOBOAWTH BBIYMCICHHS M OLICHUBATh
aJICKBaTHOCTh IIOJIyYEHHOro pe3ysbrara. KpailHe BaXHO NOMUYEPKUBATH CBA3M TE€OMETPUU C JIPYTUMHU
npeIMeTaMd, MOTUBUPOBATH  HCIIOJIb30BATh  ONPENEIEHHUS TIEeOMETPUYECKMX (uryp M IOHATHUH,
JEMOHCTPHUPOBATh MPUMEHEHUE TIOTyYECHHBIX YMEHUH B (PU3HUKE U TEXHHUKE. DTH CBSI3U Haubosee SpKo BUIHBI B
TeMax «Bektops», «TpuronoMerpuieckue cooTHoIeHus », «Metoa koopauHat» u «Teopema [Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo y4yeOHOMY IUIaHy B 7 Kjacce u3ydaercss y4eOHbIM Kypc «l'eomMeTpusi», KOTOPBIH BKIHOYAET
CJIEAYIOIIME OCHOBHBIE pasfenbl coaepkaHus: «l'eomerpudeckue (GuUrypsl U HX CBoOicTBa», «M3MepeHue
TCOMETPHUICCKUX BCIWYHUH», a TAKXKE «I[CKapTOBI)I KOOpJAWHATBI Ha IMJIIOCKOCTHY, «BGKTOpI)I», «I[BI/DKCHI/ISI
wiockoctu» U «lIpeoOpasoBanus monoOus». Y4eOHBIM MiaH HpeaycMaTpuBaeT HM3ydeHHE TeOMETpUU Ha
0a30BOM ypOBHE, UCXO/Is U3 68 yUEeOHBIX 4YaCOB B YYEOHOM TOJTy.

COJEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

HavanbHele nonsatus reomerpuu. Todka, mpsimas, OTpe3OK, Jiyd. Yroia. Bunbl yrios. BeprukanbHbie u
CMexHble yribl. buccekrpuca yria. Jlomanas, MHOroyroiapHuk. IlapajiensHOCT M NEPNEHIUKYISIPHOCTH
IPSIMBIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOICTBA OCeBOI cuMMeTpuu. [IpuMepsl CUMMETpUN B OKpYKaroIleM
MUpE.

OcHOBHBIE IOCTPOEHUS C TIOMOIIIbIO UPKYIS U auHeiku. TpeyronsHuk. Beicota, Mmennana, OuccekTpuca, ux
CBOMCTBA.

PaBHOGeipeHHBIN 1 paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKA.

CBoiicTBa M IpU3HAKK paBHOOEIPEHHOT0 TpeyrojabHuKa. [Ipr3Haky paBeHCTBA TPEYrOJIbHUKOB.

CBolicTBa M IPHU3HAKH MTAPAJUIETIBHBIX MPsAMBIX. CyMMa YIVIOB TPEYroJIbHUKA. BHENIHNE yIIIbI TPEYrOJIbHUKA.

IIpssmoyronbHblil  TpeyroabHUK. CBONCTBO MeAMaHbl NPSMOYIOJIBHOTO TPEYTOJbHHMKA, IMPOBEIEHHOM K
runotenyse. [Ipu3Haku paBeHCTBa IPAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOIBHBIN TPEYTOJIBHUK C YTJIOM B
30°.

HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYTOJBbHUKA, HEPABEHCTBO O IJIMHE JIOMAHOH, TEOpeMa O
OosbleM yrie u OoJbIIel CTOpOHE TpeyroyibHUKa. [lepneHuKysp 1 HaKJIOHHAS.

I'eomerpuueckoe mecTo TOuYeK. buccekTpuca yria W CEpeIMHHBIA MEPHEHIUKYISAP K OTPE3KYy Kak
F€OMETPUUYECKHUE MECTA TOYEK.



OKpy’KHOCTb U KpYTI, XOpJla U JUaMeTp, UX CBOWCTBA. B3auMHOE pacrooKeHue OKpPYKHOCTH U TPSAMOIL.
KacarenbHass M cekymas K OKpPYKHOCTH. OKpyKHOCTb, BIHMCaHHass B yroi. BmnmcanHas M omnmcaHHas
OKPY’KHOCTH TPEYI'OJIbHUKA.

IINIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

OcBoenune y4yeOHOro Kypca «['eoMeTpus» IODKHO oOecrednBaTh JOCTH)KEHHE HA YPOBHE OCHOBHOTO OOILIEro 00pa30BaHUsl CIACAYIOIIUX JUYHOCTHBIX,
METaNpeAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yNIbTAThl OCBOSHUS IPOrPaMMbl Y4eOHOro Kypca «['eoMeTpus» XapaKkTepu3yloTcs:

IlaTproTnveckoe BocHUTAHUE:

IIPOSIBIICHHEM MHTEpEca K MPOIUIOMY U HaCTOSIIEMY POCCHHCKON MaTeMaTHKH, IEHHOCTHBIM OTHOLICHUEM K JIOCTHIKCHUSM POCCHHCKHX MAaTEMaTHKOB H
POCCHICKON MaTeMaTU4YEeCKOM IIKOJIbI, K HCIIOJIb30BAHMIO 3THX JTOCTIKCHHI B IPYTHX HAyKaxX U MPHUKIAJHBIX cepax.

I'pasknaHckoe M AyXOBHO-HPABCTBEeHHOE BOCIIMTAHUE:

FOTOBHOCTBIO K BBIMOJIHEHHUIO O0SI3aHHOCTEH TpaKAaHWHA U pean3allfi €ro Mpas, MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBaX (D)YHKIMOHHPOBAHHUS
Pa3NNYHBIX CTPYKTYp, SBICHUI, NPOLEAYp TpakAaHCKOro odmiecTBa (BBIOOPHI, ONMPOCHI M Tp.); TOTOBHOCTBIO K OOCYXKICHHIO ATHYECKUX HpoOIIeM,
CBSI3aHHBIX C PAKTUYECKUM IPUMEHEHHEM JAOCTHXEHHUI HAYKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3THYECKUX IPHHIMIIOB B AESTENBHOCTH YYEHOTO.

Tpynosoe BocniuTanue:

YCTQaHOBKOW Ha aKTMBHOE y4JacTHE B PEIICHWH IPAKTUYECKHX 3a7a4 MaTeMaTHYeCKOW HAIpaBJICHHOCTH, OCO3HAaHWEM Ba)KHOCTH MAaTEeMaTHYECKOTO
00pa3oBaHus Ha MIPOTSHKEHUH BCEH JKU3HM JIISL yCHEITHOW PO(ECCHOHAIBHOM JIEITEIFHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMCHUH;

OCO3HAHHBIM BBIOOPOM M IIOCTPOSHUEM WHIMBUIYAJIbHOW TPAGKTOPUM OOpA30BaHUSI M JKM3HEHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB U
0OIIIECTBEHHBIX MOTPEOHOCTEMH.

JcTeTHYECKOe BOCIIUTAHME!

CHOCOOHOCTBIO K 9MOLMOHAIBHOMY M OCTETUYECKOMY BOCIPHSATHIO MATEMAaTHYECKUX OOBEKTOB, 3ajad, PELICHMH, pacCyXACHUIl; YyMEHUIO BUIETh
MaTeMaTH4eCKHUe 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI'O MO3HAHUSA:

OpHEHTALMEH B AEATCIHHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX HPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4EJOBEKa, MPHUPOJBI U
0011ecTBa, HOHUMAaHUEM MAaTEeMaTHYECKOI HayKu Kak cepbl UeTOBEUECKOH ACSITENbHOCTH, ITANIOB €€ PA3BUTHS M 3HAYMMOCTH JJIs Pa3BUTHS LIUBHIN3ALIUH;

OBJIaZICHUEM SI3BIKOM MAaTEeMAaTUKH U MaTEMaTHYECKOI KyJIbTYPOH KaK CPEACTBOM ITO3HAHUS MHUPA;

OBJIa/ICHUEM ITPOCTEHITMMI HAaBBIKAMH HCCIIEA0BATEIBLCKOMN IS TEIILHOCTH.

du3znyeckoe BOCIUTAHUE, (POpMUPOBaHHE KYJIbTYPbI 310POBbSl H IMOLUOHAJILHOIO 0J1ar0MOTYYHs:

FOTOBHOCTBIO IPUMEHATh MAaTEeMaTHUECKUE 3HAHWS B MHTEpEcax CBOEro 370POBbs, BEACHMS 30pPOBOrO 00pa3za >KM3HH (310pOBOE MHTAHUE,
cOaTaHCHPOBAHHBIN PEXHUM 3aHATHH U OTIbIXA, PEryJsipHast (PU3NUecKasi aKTUBHOCTD);

c(OpMHPOBAHHOCTHIO HaBbIKa peIeKCHH, IPU3HAHUEM CBOETO MpaBa Ha OMIKUOKY U TAKOro JKe MpaBa JAPyroro 4ejoBeKa.

JKoJornyecKoe BOCIIUTAHHE:

OpHEHTalMel Ha MPUMEHEHNEe MAaTEeMAaTHYeCKUX 3HAHWM /Ul PelIeHus 3a1a4 B 00JIaCTH COXPAHHOCTH OKpY’)Karolleil cpelpbl, INIAHUPOBAHUS ITOCTYIKOB U
OLICHKH MX BO3MOXXHBIX ITOCIICACTBHH JJIsl OKPYXKAIOLIEH Cpe/ibl;

0CO3HAHUEM TII00AIEHOTO XapaKTepa SKOJIOIMYECKUX IPOOJIEM U MyTeH MX PELICHUS.

JIn4HOCTHBIE Pe3yJIbTaThl, 00eceYNBAIOIIHE ATANTALMIO 00yYAI0NIerocsi K M3MEHSIIOIUMCS YCJIOBHSIM COIMATBHON M MPHPOIHOI cpeabl:

TOTOBHOCTBIO K HeﬁCTBHﬂM B YCIIOBUAX HeOHpeHeHéHHOCTI/I, TIOBBILICHUIO YPOBHS CBOEH KOMIICTEHTHOCTH Y€pe3 MPAKTHIECCKYIO ACATCIIBHOCTD, B
TOM YHUCJIC YMCHHUEC YUUTHCA Yy APYTUX J'I}O)Ieﬁ, HpI/IO6pCTaTB B COBMECTHOM JIEATEIBHOCTH HOBBIE 3HaHUs, HABbIKK U KOMIICTCHIIMU U3 OIIbITa APYTIUX;

HE0OXOMMOCTEIO B YOPMHUPOBAHHY HOBBIX 3HAHHH, B TOM YHCIIe (OPMYIIMPOBATE UJICH, TIOHSTHS, TUIIOTE3bI 00 00BEKTaxX U SBJICHUAX, B TOM
YHCIIe PaHee He U3BECTHBIX, 0CO3HABATh Ie(UINTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALMIO, BOCIIPMHUMATh CTPECCOBYIO CHTYALIUIO KaK BBI30B, TPEOYIONIMH KOHTPMEp, KOPPEKTUPOBATh
HMPHHUMAaeMble PEIICHNS U JeiicTBUS, (GOPMyINPOBATH M OLICHUBATH PUCKH U IOCIIEICTBHS, (OPMHUPOBATH OIIBIT.

METAINIPEJIMETHBIE PE3YJIbTATbBI

MeranpenmeTHbie pe3yabTaThl OCBOCHUS MPOTrPaMMBI yueOHOTrO Kypca «"eomeTpus» XapaKTepH3yITCs
OBJIaJICHUEM YHUBEPCATIbHBIMU HOZHAGAMENbHBIMU OeliCMEUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU OCUCEUAMU u
VHUBEPCAHBIMU PeYIAMUGHBIMU OCUCMBUAMU.

1) Vuusepcanvivie noznasamenvhule Oelicmeus obecneuudaiom Gopmuposanue 6a308bix KOSHUMUGHBIX NPOYECCO8 00VUAIOUWUXCsl (0C80eHUe MEMOO08
NO3HAHUS OKPYICAIOWE20 MUPA; NPUMEHEHUEe T02UHECKUX, UCCIe008AMENbCKUX ONepayull, yMeHul pabomams ¢ ungopmayueti).

Ba3oBble J1ornuyeckne geiicTBUs:

BBISABJIATH U XapaKTCPU30BaTh CYLIECTBEHHBIC IIPU3HAKA MAaTEMAaTHYECKUX 06’LCKTOB, HOH;[TI/Iﬁ, OTHOIIICHU MEXAY MOHATUSAMU, q)OpMyJ'[HpOBaTL
OnpeacIICHUs HOHHTI’II"’I; YCTaHaBJIUBATh CyH.IeCTBeHHbII‘/'I TNPpU3HAK KJ'IaCCPI(bPIKa[H/H/I, OCHOBAaHMIA IJIst 0606u1em/m 1 CpaBHCHUS, KDUTCPUHU ITPOBOAUMOTO
aHaliku3a,

BOCIIpUHUMATH, (bopmynnpoaan, u HpeO6paSOBBIBaTL CYXXIACHUSA: YTBEPAUTEIIbHBIC U OTPULIATEIIbHBIC, CAMHUYHBIC, YaCTHBIC U 06H_U/Ie; YCJIOBHBIC,

BBISABJIATH MATEMATUYCCKUE 3aKOHOMEPHOCTH, B3AUMOCBSA3H U IIPOTUBOPEYNS B (baKTaX, JAHHBIX, Ha6mo;1em/mx 1 YTBEPXKACHUAX; Ipeuiaratb
KPpUTCPUH U BBISIBJICHUSA BaKOHOMepHOCTeﬁ u HpOTI/IBOpe‘II/Iﬁ;

JA€JIaTh BBIBOABI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AE€AYKTHUBHBIX U HHAYKTUBHBIX yMO3aKJ’IFO‘{CHI/H\/'I, yM03a1<n}0qum>'1 II0 aHAJIOTHH,

p3_36I/IpaTI> J0Ka3aTCIIbCTBA MATEMATHUCCKHUX yTBep)K,HeHI/Iﬁ (Hp}IMLIC U oT HpOTI/IBHOI‘O), TIPOBOANUTH CAMOCTOSATEIIBHO HECIOKHBIC JOKA3aTCIbCTBA
MaTEMaTHYCCKUX (baKTOB, BBICTpaWBaTh apryMeHTaluIo, IIPUBOAUTDL IPUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE pacCyx KJaACHUs,

BBI6PIpaTB croco0 peuicHus y‘leGHOﬁ 3a1a4u (CpaBHHBaTB HECKOJIbKO BapHAaHTOB PCIICHUS, BBI6I/IpaTB HanboJjee HO)IXO)IS{H.II/Iﬁ C yqéTOM
CaMOCTOATECIBHO BBIACIICHHBIX KpI/ITepI/IeB).

ba3oBble ucciieloBaTe/IbCKHE 1eCTBUSA:

UCIIONB30BATh BOIPOCH! KaK UCCIIEIOBATEIbCKUH HHCTPYMEHT MO3HaHUs; GOpMYIMpOBaTh BONIPOCHL, (GUKCHPYIOIIE IPOTUBOPEUHE, TPOOdIeMy,
CaMOCTOSITENBHO YCTAHABIMBATh HCKOMOE M JaHHOE, (JOPMHUPOBATH TUNOTE3Y, APrYMEHTUPOBATh CBOIO MO3UIIUIO, MHEHUE;



HPOBOJIUTH TI0 CAMOCTOSTEIBHO COCTABICHHOMY IUIaHY HECJIOXKHBIH SKCIIEPUMEHT, HEOOJBILIOE UCCIICIOBAHUE TI0 YCTAHOBIICHHIO OCOOCHHOCTEH
MaTeMaTH4YeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXY COOOH;

CaMoCTOSTENbHO GOPMYIHPOBATH 000OLIEHHS M BHIBOABI 110 PE3YJIbTATaM MPOBEAEHHOTO HAOIIOAEHHUS, UCCIIE0BAHMS, OLIEHHBATD J10OCTOBEPHOCTh
MOJTYYECHHBIX PE3yJIbTATOB, BBIBOAOB U 0000IICHUIA;

IIPOrHO3UPOBATh BO3MOXKHOEC Pa3BUTUC IIPOLECCA, 4 TAKIKE BBIABUTATH IMPEATIIOJIOKCHUS O €TI0 pa3BUTHH B HOBBIX yCJIOBUSX.

PaGora ¢ undopmanmeii:

BBIABJIATH HCAOCTATOYHOCTDh U HU30BITOYHOCTH I/IH(bopMaLlI/lI/l, JIAHHBIX, H606XOJII/IMI)IX JUIA pELICHUA 3a1a4U,
BI>I6I/IpaTI>, AaHAJIU3UPOBATH, CUCTEMATU3UPOBATH U HHTCPIIPETUPOBATH I/IH(bOpMaI_II/IIO pas3jIn4YHbIX BUAOB U d)OpM NIpEACTaBJICHUA;

BbIOMpATh popMy TpeacTaBiIeHHs] HHOOPMALUK ¥ WUTIOCTPUPOBATH PEIIacMble 3a/1adl CXeMaMH, TUarpaMMaMu, HHOM rpadMKoi U X
KOMOUWHAIUAMU;

OLICHUBATh HAJEKHOCTh HH(OPMALIMK IO KPUTEPUSIM, NPEUIOKEHHBIM YUUTEIEM WK CHOPMYIUPOBAHHBIM CAMOCTOSITEIIBHO.

2) Vuusepcanvhvie KOMMYHUKAMUGHBIE Oelicmausi 06eCheusaom chopMUPOSARHOCIb COYUATLHBIX HABLIKOS 00YUAIOWUXCSL.
Oomenne:

BOCIPHHMMATH U (JOPMYIUPOBATH CYXIECHHS B COOTBETCTBUM C YCIOBHAMH M LEIAMH OOLIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY
3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX, AaBaTh MOSCHEHUs 10 XOAY PELICHUS 3aa4l, KOMMEHTHPOBATh MOJTydeHHbII pe3yIbTaT;

B XO/I¢ 00CYK/ICHUSI 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 0OCYKIaeMOM TeMbI, MPOOJIEMbI, PEIIaeMOii 3a/1a4u, BBICKa3bIBaTh HJICH, HAICJICHHBIC HA
MOMCK PELIECHHSI; COIIOCTABIIATE CBOU CY)KICHHMS C CYXKICHUSMH IPYTUX YYaCTHUKOB JHAJIOra, OOHAPY)KUBATH PA3IMuUe U CXOACTBO MO3ULIMH; B
KOPPEKTHOM (hopme GpopMyIHpoBaTh Pa3HOIIACHS, CBOU BO3PAXKEHUS;

NPEJCTaBISITh PE3YJIbTATHI PELICHHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICA0BAHHS, IPOSKTa; CAMOCTOSTEIBHO BEIOUPATh (POPMAT BBICTYIUICHHS C YIETOM
3aj1a4 MPE3EHTALUH ¥ OCOOEHHOCTEH ayJUTOPUH.

CoTpyaHHYeCTBO:

MOHUMATh U MCIIOJIb30BaTh NIPEUMYIIECTBA KOMAHJHOW M MHAMBHUAYaIbHOW pabOThI IPH PEIIEHHH YUeOHbIX MATEMAaTHYECKUX 3a/1a4;

HNPUHHUMATH L€1b COBMECTHOM AEATENBHOCTH, INIAaHUPOBATh OPraHM3aLMI0 COBMECTHOI paboThI, pacpeneNnsTh BUIbI padoT, JOrOBapHBAThCS,
00Cyx/1aTh MPOLECC U PE3yIbTAT paboThl; 0000IATh MHEHUS! HECKOJIBKUX JIFOJIEH;

Y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00Cyk1eHUs, 0OMEH MHEHHSIMH, MO3TOBBIC IITYPMBI U JIp.);
BBIMIOJIHSATH CBOIO YacCTh pa0OThI i KOOPJMHHPOBATH CBOM ACHCTBHS C IPYTUMHU YJICHAMH KOMaH/IbI,
OLICHUBATh KAUYeCTBO CBOET0 BKJIaJIa B OOLIHI MPOIYKT 110 KPUTEPHUSIM, CHOPMYIIUPOBAHHBIM YUYaCTHUKAMH B3aHMOACHCTBHSL.

3) Vuusepcanvuvie pezynsamusnsie oeiicmeus obecnevusaiom GopmMuposaniie CMbICI08bIX YCIMAHOBOK U JICUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anusi:

CaMOCTOSITEIIFHO COCTAaBIATh IUIAH, aITOPUTM pCLICHMs 3afadd (WIM €ro 4acTb), BBIOHMpAaTh CHOCOO PEIICHHS ¢ Y4ETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ yIETOM HOBOH HH(pOPMALINH.

CaMOKOHTPOJIb:

BIIQJICTh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIA ITpoLecCa U pe3yiibTaTa peHICHUs MaTeMaTUYeCKOn 3a/1a4u,

NIPEABUICTH TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIPH PELICHHH 33/1a41, BHOCUTH KOPPEKTUBEI B JICSTEINEHOCT HA OCHOBE HOBBIX
0OCTOSITENBCTB, HAWACHHBIX OIHOOK, BBIIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yNIbTaTa AEATEIbHOCTH IOCTABICHHON LIETU U YCIOBHAM, OOBSICHATH IPUYHMHBI JOCTIDKEHUS HJTH HETOCTIDKCHUS
1e/IU, HAXOUTh OIIMOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIbTATBI

OcBoenne yueOHOro kypca «l'eomMeTpusi» Ha ypoBHE OCHOBHOTO 00IIEero oO0pa3oBaHMs JIOJDKHO OOECTIeYMBATh JOCTIIKEHHE CICIYIOMINX IMPeIMeTHbIX
00pa30BaTeNbHBIX PE3YJIbTATOB:

Pacrnio3naBath U3YYEHHBIC IT€COMCTPUICCKUEC (le"prI, OHpeaeiATh UX B3aUMHOE PaCIIOJIOKECHHUEC, I/I306pa>KaTB TeOMETPHUUICCKUC qJI/Il"ypBI; BBITIOJIHATH
YEPTCHKHU 110 YCJIOBUIO 3a1a4H. I/ISMGpS{TB JIMHEHHBIC U YIJ10BbI€ BEJIMYHUHBI. Pemats 3a/la4y Ha BbIYMCJICHUE NJIMH OTPE3KOB U BEJIMYWH YTJIOB.

Jenats TpyOyt0 OLEHKY TUHEHHBIX U YTJIOBBIX BEIHYHH NIPEIMETOB B PealbHOH JKH3HH, pa3MepOB IPUPOAHBIX 00BEKTOB. Pa3mudaTs pazMepsl
9TUX 00BEKTOB MO MOPSIKY BETUIUHBI.

CTpOI/ITb YEPTEKU K TCOMETPUUCCKUM 3a/ladaM.

Tomb30BaThCs MPU3HAKAMH PABEHCTBA TPEYTOJIBHAUKOB, HCIIONB30BATh MPH3HAKA U CBOWCTBA PABHOOCAPEHHBIX TPEYTONBHUKOB TIPU PEIICHUH
3ajau.

IIpoBOAUTE JIOTHYECKHE PACCYXKIEHUS C UCIIOIb30BAaHUEM F€OMETPUUECKUX TEOPEM.

ITonp30BaThCs MPU3HAKAMH PaBEHCTBA MPAMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEIHWAHbI, TPOBEAEHHON K THIIOTEHY3€ MPSIMOYTOJIEHOTO
TPEYrOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a1ad.

OrmnpenensaTs napajuiebHOCTh MPSIMBIX C TIOMOIIBIO YITIOB, KOTOPBIE 00pa3yeT ¢ HUMHU cekyias. OnpeneisTh HapauieIbHOCTh IPSIMBIX C
TIOMOIIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSIMOM 10 TOUEK APYrod MpsSMOM.

PemiaTp 3a1a4n Ha KiieT4aToi Oymare.

IIpoBoaUTH BBIYMCIICHHS M HAXOINUTD YUCIIOBbIC U OYKBEHHbIC 3HAYCHHUS YIJIOB B TEOMETPUUECKHUX 3a1a4aX ¢ HCIOJIb30BAHHEM CYMMBI YTIJIOB
TPEYroJbHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX IPH MEPECEUECHHUH JBYX MapajuIeIbHBIX MPSIMBIX CeKyllei. Pemare npakruueckue
3aJa4y Ha HAXOX/ICHNE YTJIOB.

Bragers noHsTHEM T€OMETPHYECKOTO MECTAa TOYEK. Y METh ONPEAENIATh OMCCEKTPHCY yIila U CEPEIUHHBIN MEPIEHANKYISIP K OTPE3KY Kak
TEOMETPUYECKHE MECTa TOYEK.

DopMyIHpOBaTh ONPEIEIICHNS OKPYKHOCTH U KPYTa, XOpbl ¥ AUAMETpa OKPY>KHOCTH, MOJIb30BATHCS UX CBOMHCTBAMH. Y METh IPUMEHSTH 3TH
CBOICTBA NPHU PELICHUU 3a/1a4.



Brnaners HOHATHEM OIMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, yMETh HaXOAUTh €€ HeHTp. [lonbp30BaThest pakTaMu O TOM, 4TO OHCCEKTPHCHI
YIJIOB TPEYTONBHUKA MIEPECEKAIOTCS B OJJHOM TOUKE, H O TOM, YTO CEPEANHHBIC MEPHECHANKYIISPHI K CTOPOHAM TPEYroJbHHKA IEPECEKA0TCS B OJHOM
TOYKE.

B.TIaZ[eTL MOHATHUEM KacaTeIbHON K OKPY>KHOCTH, I10JIb30BATHCA TeopeMoﬁ O IEPICHAUKYIIAPHOCTU KacaTeJIbHOU 1 paauyca, 11po BEAEHHOTO K
TOYKC KaCaHUs.

ITonb30BaThCs MPOCTEHIINMU T€OMETPUYECKUMH HEPABEHCTBA MU, TOHUMATh UX MPAKTUYECKHHA CMBICI.
IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C MOMOIIBIO IIUPKYJISA M TUHEHKH.



TEMATHYECKOE INTAHUPOBAHMUE

Ne HaumenoBanue | KosimuecTBo 4acos Jlara Bunni Buapbl, JJIeKTPOHHbIE (undposbie)
n/n pa3aesioB 1 TEM H3YyYCHUA | AC€ATCIbHOCTHU q)OprI 06pa30BaTeJ’IbHLIe PeCYpPChI
BCero KOHTPOJIbHBIC | IPAKTHYECKHEC
NporpaMmabl KOHTPOJIA
padoThI padoThI

Pasznea 1. [Ipocreiimme reomerpuyeckue purypbl U UX cBoiicTpa. U3MepeHue reoMeTpu4eCKUX BeJIMYMH.

1.1. | Hpocreitmue 6 0 0 DOpMyYIMpOBATH VCTHBIH https://resh.edu.ru/subject/lesson/4070/conspect/302537/
reOMETPHUYECKHUE OCHOBHBIC TTOHSITHS U onpoc; https://www.yaklass.ru/p/geometria/7-klass/nachalnye-
00BEKTHI TOUKH ONpEIeeHHS; geometricheskie-svedeniia-14930/priamaia-otrezok-
TIPSIMBIE, JTy9H U YIIIBL, ’ tochki-9703/re-18f77739-2ab6-4f1a-b5c0-049e88127967
MHOTOYTOJIbHUK,

JIOMaHasl.

1.2. | Cmexnbie n 4 1 0 Pacno3naBats KouTponsHast https://resh.edu.ru/subject/lesson/7287/conspect/249698/

BEPTUKAJIbHBIE YTJIbI. H3ydeHHbIE pabora; https://www.yaklass.ru/p/geometria/7-klass/nachalnye-
reoMeTpHIECKHE geometricheskie-svedeniia-14930/perpendikuliarnye-
(bHIYpbL, OMIpENICITH priamye-smezhnye-i-vertikalnye-ugly-9886
HX B3aUMHOEC
PacCIIOJIOKEHNE
BBITIOJIHATH qepTé){c 1o
YCJIOBHUIO 3a1a4H,

1.3 Pabora ¢ 1 0 1 TIpoBOANTE TIpakTHIccKas https://resh.edu.ru/subject/lesson/7313/start/249384/
IpoCTeimMu npocreiimmne pabora;
dCpTEHKAMU. MOCTPOEHUS C

TIOMOIIBIO IIUPKYJIS U
JIMHENKY;

1.4. | Usmepenue nuHeiHbIX | 2 0 0 U3MepATS THHEHHbIE TecTuposanme; https://www.yaklass.ru/p/geometria/7-klass/nachalnye-
¥ YIJIOBBIX BEJIHYHH, g — geometricheskie-svedeniia-14930/izmerenie-otrezkov-i-
BLIUHCIICHHE OTPE3KOB FeOMETPHHECKHX I uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cff98c74
H yIIIOB. HPAKTHYECKUX

00BEKTOB;

1.5. IMepumerp ¥ momans | 1 0 0 Pacro3HaBaTh VeTHBIH https://infourok.ru/laboratornye-raboty-po-geometrii-
uryp, cocraBneHHbIX W3y4YCHHBIC o1Ipoc; 5341333 html
13 TIPSIMOYTOJIBHUKOB. reoMeTpHHecKue

Gburypsl, onpeneniaTs

HX B3aMMHOC

PacCIoIOKCHHUC

BBITIOJIHATH ‘[CpTé)K Imo

YCJIOBHIO 3a4a4U;
Uroro no pazgeny: 14
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Pa3nen 2. Tpeyroanuuku

2.1. |Ilomsrue o paBHBIX Pacro3HaBath maphi VCTHBIH https://resh.edu.ru/subject/lesson/7292/conspect/305759/

TpeyrojbHUKax 1 paBHBIX o1poc;
HEPBUIHBIC TPEyroIbHUKOB Ha
NpeCTaBICHUA O TOTOBBIX YepTexax (¢

paBHLIX YKazaHueEM
(KOHTPYIHTHBIX) NPH3HAKOB);
¢urypax.

2.2. | Tpu npusHaka I[IpuMeHsTE Kontponsmas | Nitps://www.yaklass.ru/p/geometria/7-klass/treugolniki-
paBeHCTBa PH3HAKH pABEHCTEA paGora; 9112(pervv|-prlznak-ravenstva-trguqoln|kov-9122 o
TpeyToILHUKOB. HIPAMOYTOBHEIX https.//wwyv._vaklgi_ss.r_u/p/qgometrla/7-k|ass/treqq0|n|k|-

9112/vtoroi-i-tretii-priznaki-ravenstva-treugolnikov-9739
TPEYrOJILHUKOB B
3ajJ1avyax;
2.3. | llpusHaku paBeHCTBA IpuMeHATS Tectuposatmue; gtltﬁz//www.vaklass.ru/p/qeometria/7-k|ass/treuqo|niki-
:g:x%ﬁlf;ﬁ: Eg:;i?:f:;;icma Fps://www.vakla_ss_.ru/p/qe_ometrial7_-k|ass/sootnoshenie-
mezhdu-storonami-i-uglami-treugolnika-
TpEYTroJIbHUKOB B 9155/priamougolnyi-treugolnik-svoistva-priznaki-
3aj1adax; ravenstva-9175

2.4. |CsoiictBo  MeamaHbI [IpuMensTS VeTHBIEH https://wvyw.valglass.ru_/p/qeometria/7-k|as_s/treuq0|niki-
IPSIMOYTONBEHOr0 NPH3HAKH PABCHCTBA onpoc; 9112/mediana-bissektrisa-vysota-treugolnika-9481
TpeyrojbHHKa. MPSIMOYTOJIbHBIX

TPEYTOJILHUKOB B
3aJ1avuax;

2.5. | PaBnoGenpennsie u DOpMyIHPOBATH V CTHBII https://skvsmar_t.ru/articIgs/mathematic/chto-takoe-
PaBHOCTOPOHHME onpezieneHus: onpoc; ravnobedrennyj-treugolnik
TpeYroJbHUKH. OCTPOYTOJILHOTO,

TYIOYT'OJILHOI'O,
TMPSIMOYTOJIBHOT O,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHET O
TPEYTOJIbHUKOB;
OUCCEKTPHUCHI,
BBICOTHI, METHAHBI
TPEYTrOJIbHHUKA;
CepeIMHHOT O
TNEPIEHIUKYIIpa
OTpe3Ka; IepuMeTpa
TPEYTOJIbHUKA,

2.6. | IlpusHaku u cBoiicTBa dopmympoBarh ITHCEMEHHBEIH https://skvsmar_t.ru/articIgs/mathematic/chto—takoe—
PaBHOOEIPEHHOTO CBOMCTBA U NMPU3HAKU KOHTPOJIb, ravnobedrennyj-treugolnik
TpeYyrojbHUKa. paBHOOEIPEHHOTO

TPEYroJibHUKa;
2 7 IIpoTus Ooubeit BrIBOAUTE ClIeICTBUS VY CTHBII tpsfvwiyeklass.u/plgeometria-klessisootnosheniemezhdutoronami--uglami:
o treugolnika-9155/teorema-o-sootnosheniiakh-mezhdu-storonami-i-uglami-treugolnika-9738
CTOPOHBI (paBeHCTB 0Ipoc;
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https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/pervyi-priznak-ravenstva-treugolnikov-9122
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/pervyi-priznak-ravenstva-treugolnikov-9122
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/pervyi-priznak-ravenstva-treugolnikov-9122
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/pervyi-priznak-ravenstva-treugolnikov-9122
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/mediana-bissektrisa-vysota-treugolnika-9481
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/mediana-bissektrisa-vysota-treugolnika-9481
https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-treugolnik
https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-treugolnik
https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-treugolnik
https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-treugolnik
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-9155/teorema-o-sootnosheniiakh-mezhdu-storonami-i-uglami-treugolnika-9738
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-9155/teorema-o-sootnosheniiakh-mezhdu-storonami-i-uglami-treugolnika-9738

TPEYTrOJbHUKA JIKUT
OOJIBILIHI YTOJI.

COOTBETCTBYOILIUX
DJIEMEHTOB) U3
paBeHCTB
TPEYTrOJIbHUKOB;

2.8.

[Ipocreiimne
HEPaBEHCTBA B
TeOMETPHU.

Hcnonp3oBaTh
uudpoBBIE PeCypPChI IS
KCCIICIOBAHUS

CBOIICTB H3y4aeMbIX

¢uryp;

YcTHbIM
OIpoc;

2.9.

HepasencTBo
TPEYroJbHUKA.

Hcnons3oBath
uU(POBBIE pecypChl st
HCCIICOBAHUS

CBOCTB M3y4aeMBbIX

¢uryp;

VYcrHbIi
onpoc;

https://school-science.ru/3/7/33434

2.10.

Hepasencrso
JIOMaHOM.

Hcnonb3oBats
uudpoBBIE peCcypChl IS
HMCCJICIOBAHUS

CBOICTB M3y4aeMbIX

¢uryp;

YcTHBIN
OIpoc;

https://urok.1sept.ru/articles/612863

2.11.

[IpsmMoyroabHbIi
TPEYroJbHUK C YTIIOM
B 30°.

DopmynupoBarb
OIpeACIICHUS:
OCTPOYTOJIBHOTO,
TYNOYTOJIEHOTO,
MPsIMOYTOJIEHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEYrOJIbHHKOB;
OHMCCEKTPHCHI,
BBICOTBI, MEJIHAHBI
TPEyroJbHUKA;
CepeIMHHOrO
TePIEeHINKYJIIApa
OTpe3Ka; epuMerpa
TPEYroJabHHKa,

TTucemenHbI#
KOHTPOJIb;

https://www.treugolniki.ru/lomanaya/

2.12.

Hepr,Ie IIOHATHA O
J0Ka3aTciIibCTBax B
TreoOMETprUHu

3HAaKOMUTECS €
HCTOpHEH pa3sBUTHs
TeoOMEeTpHUH;

YcTHBIN
omnpoc;

https://resh.edu.ru/subject/lesson/7309/conspect/300527/
https://resh.edu.ru/subject/lesson/1352/

Hroro no pazneny:

22

Pazaen 3. Napannensusie

npsAmbie, CyMMa yrjioB TpeyroJibHUKa

3.1.

[NapannensHele
IpsIMblE, UX CBOUCTBA.

4

0

0

DopMyTHPOBATEL MOHATHE
TapasulelbHbIX MPSIMBIX,

HaXOJUTh ITPAKTHYCCKHUE

TectupoBanue;

https://www.yaklass.ru/p/geometria/7-klass/parallelnye-
priamye-9124



https://school-science.ru/3/7/33434
https://urok.1sept.ru/articles/612863
https://www.treugolniki.ru/lomanaya/
https://resh.edu.ru/subject/lesson/7309/conspect/300527/
https://resh.edu.ru/subject/lesson/7309/conspect/300527/
https://resh.edu.ru/subject/lesson/7309/conspect/300527/
https://www.yaklass.ru/p/geometria/7-klass/parallelnye-priamye-9124
https://www.yaklass.ru/p/geometria/7-klass/parallelnye-priamye-9124

TIPHUMEpHI;

3 2 TIsThBIl TocTyJat 1 0 0 3HaKOMUTHLCA C UCTOPHEH VYcrHbli
EBKJ’II/I,E[a. Pa3BUTHATCOMETPHUH; onpoc;

3.3 Haxkpecr nexamiue, 3 1 0 Usyuars cBoiicTsa Konrponbuas | Ditps://resh.edu.ru/subject/lesson/7301/conspect/249488/
COOTBCTCTBCHHBIC H yIJIOB, 00pa30BaHHBIX pabora;

OJIHOCTOPOHHUE YTJIb

(§6pa3o BP; HHBIC 3’;1,1 EES;?GT::;?(HH https://urok.1sept.ru/articles/570868
HEPECCUCHNH HPSIMBIX CEKyIIeit;

napauleIbHbIX

MPSIMBIX CEKyIIEH).

3.4. |lpusnak 1 0 0 IIpoBOAKTS V eTHEIH https://resh.edu.ru/subject/lesson/7306/start/296950/
napauieibHOCTH JI0Ka3aTenbCTBa omnpoc;
NpsIMBIX Y€pe3 apauIeIbHOCTH JIBYX
PaBCHCTBO MPSIMBIX € TIOMOUIBIO
PpacCTOAHUH OT TOTICK YIJIOB, 06Pa30BaHHbBIX
O,HHOI/Iqu}IMOI/IuI[O IIPpUTNIEPECECYCHNUU DTUX
BTOpOH HPAMOH. NPSIMBIX TPETheH

MPSIMOiA;

35 CymMma yriioB 3 0 0 BLIYHCIATD CYMMy TMucsmennsii | ttps://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-
TPEeYroNbHAKA U YIJIOB TPEYFONBHUKA H | KOHTPOID; mezhdu-storonami-i-uglami-treugolnika-9155/summa-
MHOTOYTONBHHKA. MHOTOYTOTbHIKa; uglov-treugolnika-vidy-treugolnikov-9171

3.6 Brennwe yrist 2 0 0 HaxXoIHTh YHCIIOBBIE VCTHBIH https://resh.edu.ru/subject/lesson/7292/main/305764/
TPeyroTbHIKA 1 GyKBEHHEIE ompoc; https://www.treugolniki.ru/vneshnij-ugol-treugolnika/

3HA4YCHUs YyIJIOB B
TCOMETPUICCKUX
3ana4dax C
HCIIOJIB30BAHUEM
TEOpPEM O CyMME
YIJIOB TPEYrOJbHUKA
U MHOT'OYT'OJIBHHUKA,

Hroro no pasneny: 14

Pasneﬂ 4. OKpy>KHOCTb M Kpyr. [eoMeTpuyecKkue nocTpoeHus

4.1, | Oxpyxuocts, xopabl | VKaKUATE | YKaKUTE Yachl | YKaXHTe 4achl | YKaxuTe | YKaKHUTE BuJ | BeiOepute | Ykakute 00pa3oBaTeIbHBIC PECYPCHI
U TUaMETPbI, UX
CBOMCTRA. qacChbl nepuon JACATCIIbPHOCTHU BI/I)I/ (I)OpMy

KOHTpPOJIA

4.2. |Kacarenbhas k 2 0 0 Qopumynuposars Yot https://www.yaklass.ru/p/geometria/7-

OKPY)XHOCTH. Onpe/ieNieHNs: OKPYKHOCTH, onpoc; klass/treugolniki-9112/okruzhnost-radius-zadachi-

XOpJibl, AUaMETpa

KacaTeJIbHOH K OKPYKHOCTH;

na-postroenie-10433/re-b5a2c2a4-5b38-4bef-b8f0-
3ebb5cae946f



https://resh.edu.ru/subject/lesson/7301/conspect/249488/
https://resh.edu.ru/subject/lesson/7301/conspect/249488/
https://urok.1sept.ru/articles/570868
https://resh.edu.ru/subject/lesson/7306/start/296950/
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-9155/summa-uglov-treugolnika-vidy-treugolnikov-9171
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-9155/summa-uglov-treugolnika-vidy-treugolnikov-9171
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-9155/summa-uglov-treugolnika-vidy-treugolnikov-9171
https://resh.edu.ru/subject/lesson/7292/main/305764/
https://resh.edu.ru/subject/lesson/7292/main/305764/
https://resh.edu.ru/subject/lesson/7292/main/305764/
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/okruzhnost-radius-zadachi-na-postroenie-10433/re-b5a2c2a4-5b38-4bef-b8f0-3ebb5cae946f
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/okruzhnost-radius-zadachi-na-postroenie-10433/re-b5a2c2a4-5b38-4bef-b8f0-3ebb5cae946f
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/okruzhnost-radius-zadachi-na-postroenie-10433/re-b5a2c2a4-5b38-4bef-b8f0-3ebb5cae946f
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/okruzhnost-radius-zadachi-na-postroenie-10433/re-b5a2c2a4-5b38-4bef-b8f0-3ebb5cae946f
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/okruzhnost-radius-zadachi-na-postroenie-10433/re-b5a2c2a4-5b38-4bef-b8f0-3ebb5cae946f

4.3.

OKpY>KHOCTb,

DopmynupoBaTh

TIucemennblit

https://skysmart.ru/articles/mathematic/kasatelnaya-

k-okruzhnosti

BIIMCaHHAasA B YIOJI. ONpEJICNICHUs: OKPY/KHOCTH, KOHTPOJIb;
XOp/Jbl, AHaMeTpa U
KacaTelbHOH K OKPYKHOCTH;
4.4, |Tonarne o I'MT, Osazesats NOHATHMI Vet https://shkolkovo.net/theory/79
MIPUMCHCHUEC B BITMCAHHOM U OIMCAHHOM onpoc;
3al[aqax' Opr)KHOCTEﬁ TPEYroOJIbHHUKA,
HAaXOAUTH LICHTPBI OTHX
OKPYXKHOCTEH;
4.5, |buccexrpuca u Henombsosats meron TMT Vermiit https://resh.edu.ru/subject/lesson/1383/
CEpECANHHBIN JUIs JIOKA3aTeIbCTBA TEOPEM orpoc;
NEPHEHAUKYIIAP KaK 0 mepecedeHnH OGUCCEKTPHUC
TEOMETPHIECKHC YIJIOBTPEYTOJIbHUKA U
MecTa TOYEK.
CEpEIMHHBIX
TICPIICHANKYIISIPOBK
CTOpOHaM TPEYTOJIbHUKA C
nomoureio 'MT;
4.6. | OxpyxHoCTS, Hcenenosars, B TOM V CTHBII https://resh.edu.ru/subject/lesson/1349/
ONHCaHHasx OKOJIO YUCJIE UCIIOJB3Y S 0I1poc;
TPEYroJIbHUKA. nn(poBEIE peCypCHI:
OKPY>KHOCTb,
BIIMCAaHHYIO B yTOII;
LIEHTP OKPYKHOCTH,
BIIMCAaHHOM B YTOJI;
PaBEHCTBO OTPE3KOB
KacaTeJIbHbBIX;
4.7. |Brucanuas B Hccnenosarh, B TOM V eTHELH https://resh.edu.ru/subject/lesson/1349/
TpeYroJIbHUK YHCIIE UCTIONb3Yst omnpoc;
OKPYKHOCTb. uUQpPOBbIE PECYPCHI:
OKPY>KHOCTb,
BIIMCAaHHYIO B yTOJI;
LIEHTP OKPYXHOCTH,
BIIMCAaHHOM B YTOJI;
PaBEHCTBO OTPE3KOB
KacaTelIbHBIX;
4.8. | lpocreiimue 3anaun Permars OCHOBHEIE Hpaxruueckas | Nitps://urok.1sept.ru/articles/617861
Ha [IOCTPOCHIE. sanaun Ha pa6ora; https://resh.edu.ru/subject/lesson/1356/

ITOCTPOCHHE: YTIIa,
PaBHOTO JaHHOMY;
CepeIMHHOTO
MEPICHINKYIsIpa
JTAHHOTO OTPE3Ka;
npsIMOii, mpoxoseit
gepe3 JaHHYIO TOUKY U

https://resh.edu.ru/subject/lesson/1408/



https://skysmart.ru/articles/mathematic/kasatelnaya-k-okruzhnosti
https://skysmart.ru/articles/mathematic/kasatelnaya-k-okruzhnosti
https://shkolkovo.net/theory/79
https://resh.edu.ru/subject/lesson/1383/
https://resh.edu.ru/subject/lesson/1349/
https://resh.edu.ru/subject/lesson/1349/
https://urok.1sept.ru/articles/617861
https://urok.1sept.ru/articles/617861
https://urok.1sept.ru/articles/617861
https://resh.edu.ru/subject/lesson/1408/

MEePIEeHANKYISIPHON
JaHHOU IPSIMOIi;
OUCCEKTPUCHI TAHHOTI'O
yrIJia; TpeyroJbHUKOB
110 Pa3INYHBIM
3JIEMEHTaM;

Uroro no pazgeny:

14

Pa3znen 5. IloBTopenue u 00001IeHUE 3HAHUIA.

5.1. |MHosropenue u Vkaxure | YKaXuTe 4achl | Y KOKUTE 4achl | YKAKUTE | YKaxXuTe BuJ | Beibepute | Ykaxkure oOpa3oBarenbHbIC PECYpChI
000011IeHIE OCHOBHEIX e esTe / (1)
HorsTii 1 weronos | JACHI TIEPUOJT JNeSITEIbHOCTH BUJ/ popMy
Kypca 7 Kacca. KOHTPOJIA
Hroro no pazueny: ¢ 0 0 PemaTh 3a1a4u Ha Saers https://resh.edu.ru/subject/lesson/7311/start/297121/
HOBTOPEHUE, _
HILTIOCTPHPYIOLIHE https://resh.edu.ru/subject/lesson/7310/start/297156/
CBsI3U MECXKIAY
pa3sIMYHbIMU
4acTsIMU Kypca;
OBIIEE 68 7
KOJIMYECTBO
YACOB 110

[MPOT'PAMME



https://resh.edu.ru/subject/lesson/7311/start/297121/
https://resh.edu.ru/subject/lesson/7310/start/297156/




INOYPOYHOE INTAHUPOBAHMUHE

(buryp, COCTaBIE€HHBIX U3

[IPSIMOYT'OJIBHUKOB.

Ne [Tema ypoka KosimvecTBO 4acoB Hara Buani, popmbi
/1 U3YYEeHUS | KOHTPOJIs
BCEro [KOHTPOJIbHbIE | MpPaKTHYecKue
padoThI padoThI

1. [Touku u npsiMbie 1 0 0 02.09.2022 | YcTHBI# ompoc;

2. [Touku u mpsimble 1 06.09.2022 | YcrHBIif ompoc;

3. |OTpe3ok u ero ajivHa 1 0 0 09.09.2022 | YcTHBI# ompoc;

4. |Otpe3ok u ero JuiMHa 1 0 0 13.09.2022 | YcrHbIi ompoc;

5. Plyd. Yron. U3mepenue 1 0 0 16.09.2022 | YcTHBI ompoc;
YTJIOB

6. Plyu. Yromn. U3mepenue 1 0 0.25 20.09.2022 | TectupoBanue;
YIJI0B

7. |CMexHbIC U BepTUKaIbHbIe (1 0 0 23.09.2022 | YcTHBI# ompoc;
YTIIBI

8. |CmexHbIe U BepTHKanbHbe |1 0.25 0 27.09.2022 | [TuceMeHHBIH
YTJTBI KOHTPOJIb;

0. [[lepneHmukynsipHbIC 1 0 0 30.09.2022 | YcTHbI# ompoc;
MpsIMbIE

10. |KonTpospHas padota Ne 1 1 1 0 04.10.2022 | KontpombHas
o teme «lIpocreiimme pabora;
reoMeTpuueckue GUrypsl u
X CBOKCTBa»

11. |PaGora c mpocTeHmMmMu 1 0 0.25 07.10.2022 | YcTHBIii onpoc;
YepTeKaMH.

12. |M3mepeHne TUHEHHBIX U 1 0 0.25 11.10.2022 | ITpakTiueckas
YTJIOBBIX BEJTMYMH, pabora;
BBIYHMCIICHIE OTPE3KOB H
YTJIOB.

13. |M3mepeHue NUHEHHBIX U 1 0 0.5 14.10.2022 | ITpakTrueckas
YTJIOBBIX BEJTUYHUH, pabora;
BBIUMCIICHHE OTPE3KOB U
YTJIOB.

14. [[TepumeTp u TUIOMIATH 1 0 0 18.10.2022 | YcrtHEIH ompoc;




15.

[IoHsATHE O paBHBIX
TpPEeyrojabHUKaX U
MEPBUYHBIE MTPEICTABICHUS
0 paBHBIX (KOHTPYIHTHBIX )

burypax.

21.10.2022

Y CTHBIN 01poc;

16. [[TepBbIii mpU3HAK 25.10.2022 | YcTHBI# ompoc;
[PaBEHCTBA TPEYTrOJbHUKOB

17. |Bropoii npu3Hak 28.10.2022 | YcTHBIif ompoc;
paBEHCTBA TPEYTOJIbLHUKOB

18. [[IepBbIii U BTOpOU 08.11.2022 | [TucbMeHHBIIH
NPU3HAKKA PABEHCTBA KOHTPOJIb;
TPEYroJbHUKOB

19. [Tperuii mpu3HaK paBeHCTBA 11.11.2022 | YcTHBIH O1poCc;
TPEYrOJIbHUKOB

20. [[ToBTOpeHue u 15.11.2022 | CamoorieHka ¢
crucTeMaTH3anus yaeOHoro UCTIOJIb30BaHHEM
MaTepHualia 1o Teme «O1EeHoYHOTO
"[Ipu3Haku paBeHCTBa JIUCTaY;
TPEYrOJIbHUKOB"

21. |KouTpomnbHas paboTta Ne2 18.11.2022 | KonTponbHas
"[Ipu3Haku paBeHCTBa pabora;
TPEYroJIbHUKOB"

22. [[Ipu3Haku paBeHCTBA 22.11.2022 | YcTHBIi onpoc;
MPSIMOYTOJIBHBIX
TPEYTrOILHUKOB.

23. [[Ipu3Haku paBEeHCTBA 25.11.2022 | Y cTHBIi ompoc;
PSMOYTOJIHBIX
TPEYTrOJbHUKOB.

24. |CBOICTBO MeIHAHBI 29.11.2022 | YcTHBIH ompoc;
MPSIMOYTOJIBHOTO
TPEYroJbHUKA.

25. [PaBHOOEIpCHHBIE 02.12.2022 | YcTHBIH ompoc;
[PAaBHOCTOPOHHHE
TPEYroJbHUKH.

26. [PaBHOOEnpeHHBIN 06.12.2022 | ITuceMeHHBII
TPEYTrOJLHUK M €T0 CBOMCTBA KOHTPOJIb;

27. [PaBHOOEIpPEHHBIN 09.12.2022 | YcTHBIH ompoc;

TPCYTr'OJIbHUK U CTO CBOMCTBaA




28. [[Ipu3Haku 1 0 0 13.12.2022 | YcTHBIH O1poc;
[PaBHOOEIPEHHOTO
TPEyroJIbHUKA

29. [[Ipusnaku 1 0 0 16.12.2022 | ITucbmeHHbIH
paBHOOCIPEHHOTO KOHTPOJIb;
TPEYroJbHUKA

30. [[IpotuB Gonpiueii croponsr |1 0 0 20.12.2022 | TectupoBaHue;
TPEYrOJbHUKA JICKUT
OOJIBIITNI YTOI.

31. [[Ipocreiimue HepaBeHcTBa B (0.5 0 0 23.12.2022 | YcTHBIH o11poc;
reOMETPHH.

32. |HepaBeHcTBO TpeyrosibHuka. |l 0 0 27.12.2022 | Y cTHBIi onpoc;

33. |[HepaBenctBo Tpeyronbauka. |1 0 0 10.01.2023 | TectupoBanue;

34. |[HepaBeHCTBO TOMaHOM. 05 [0 0 13.01.2023 | YcrHBIi o1poc;

35. [[IpssMoyronbHBIi 1 0 0 17.01.2023 | ITucbmeHHbIH
TPEYrOJIbHUK C yriioM B 30°. KOHTPOJIb;

36. [[lepBbie TOHATHS O 1 0 0 20.01.2023 | YcrHBIi ompoc;
ITOKa3aTeIbCTBAX B
reoMeTpuu

37. |KonTposbHas padora Ne 3 1 1 0 24.01.2023 | KoHTposbHas
1o Teme «TpeyrosHUKN pabora;

38. [[lapayenbHBIE IPSIMBIE 1 0 0 27.01.2023 | YcTHBIi ompoc;

39. [[lapannenbHble psMbIe 1 0 0 31.01.2023 | ITucbMeHHBII

KOHTPOJIb;

40. [[MpuzHaku mapamiensHocTH (1 0 0 03.02.2023 | YcTHBIi ompoc;
MPSMBIX

41. [[Ipusnaku mapamiensHoctd |1 0 0 07.02.2023 | ITucbMeHHBII
MPSMBIX KOHTPOJIb;

42. [[Iateiit moctymat EBkmuma. (1 0 0 10.02.2023 | YcTHBIH O1poc;

43. |(CBoiicTBa mapaienbHbIX 1 0 0 14.02.2023 | YcTHBIi ompoc;
MPSMBIX

44. | CpoiicTBa mapayuiebHbIX 1 0 0 17.02.2023 | YcTHBIH O1pOCc;
MPSMBIX

45. |Pemenue 3a1ad Mo TeMe 1 0 0 21.02.2023 | [ITnceMeHHBII
MapajIeIbHOCTh MPSMBIX KOHTPOJTh;




46. [[Ipu3Hak nmapamienbHOCTH 24.02.2023 | YcTHBIi ompoc;
MPSIMBIX Y€pe3 paBEHCTBO
[PACCTOSAHUIN OT TOUYEK OJHOMN
[PSIMOM J10 BTOPOIl TPSIMOM.

47. |CyMMa yriioB TPeyroJibHHKa 28.02.2023 | YcTHBI# ompoc;
1 MHOTOYTOJIbHUKA.

48. [Pemienue 3a1a4 1o Teme 03.03.2023 | ITuceMeHHBII
CyMmMa yriioB TpEyrojibHUKa KOHTPOJIb;

49. [BHemHue yTiibl 07.03.2023 | YcTHBI# om1poc;
TPEYroJbHUKA

50. [BHeurHue yrisl 10.03.2023 | ITucbmeHHBIH
TpeyrojibHUKa KOHTPOJIb;

51. |[KonTpoawsHas pabora Ne 4 14.03.2023 | KonTposbHas
no teme «I[lapamiensHbie pabora;
npsimbie. CymMma yriioB
TPEYTrOJILHUKA

52. |OKpy>XHOCTB, XOPbI U 17.03.2023 | YcrHbIi o1poc;
TaMeTphl, UX CBOICTBA.

53. |OKpYXHOCTb, XOPIbl U 21.03.2023 | TecTupoBaHue;
TMaMETPbI, UX CBOMCTBA.

o4. [KacarenbHasi K OKpY>KHOCTH 24.03.2023 | YcTHBIi ompoc;

55. |[KacarenbHas K OKpYKHOCTH 04.04.2023 | ITucbMeHHBII

KOHTPOJIb;

56. [Pemenue 3am1a4 o Teme 07.04.2023 | YcTHBIH ompoc;
"KacarenbHas
OKPY>KHOCTH

57. |OKpYXHOCTb, BIIHICAHHAs 11.04.2023 | YcTHBIi ompoc;
B yTOJ.

58. [[Tonsitue o I'MT, 14.04.2023 | YcTHBIH ompoc;
pYMEHEHHE B 3a/1a4ax.

59. [Meron reoMeTpu4ecKuX 18.04.2023 | YctHbIit ompoc;
MECT TOYEK B 3ajjadax Ha
MOCTPOCHHE

60. [buccekTprica U cepeTuHHBIN 21.04.2023 | YcTHBII ompoc;
MEPIICHIUKYIISP KaK
reoMEeTPHUUECKUE MecTa
TOYEK.

61. |OnucanHast ¥ BOMCAHHAS 25.04.2023 | YcTHBIi onpoc;

OKPY>KHOCTHU TPCYTOJIbHUKA




YACOB I10 [IPOTPAMME

62. |(OnucaHHas v BIHCaHHAS 1 0 0 28.04.2023 | [TuceMeHHBIN
OKPY>KHOCTH TPEYTOJIbHUKA KOHTPOJIb;

63. |Pemrenue 3amay 1 0 0 05.05.2023 | TecTupoBanue;

64. [[eomerpuueckue 1 0 0 12.05.2023 | ITpakTiueckas
MOCTPOCHHS pabora;

65. [3amaum Ha MOCTPOCHUE 1 0 0 16.05.2023 | ITpakTudeckas

pabora;

66. [[loBTOopenue u o6o6menne |1 0 0 19.05.2023 | YcrHbIit ompoc;
OCHOBHBIX TTOHATUH H
METO/IOB Kypca 7 Kiacca.

67. [[loBTOopenue u o6o6menne |1 0 0 23.05.2023 | YcTHBI# ompoc;
OCHOBHBIX ITOHATHUM U
METO/I0B Kypca / Kiacca.

68. [[loBTOpeHme u 0000mEeHHEe |2 0 0 26.05.2023 | YcTHBIi ompoc;
OCHOBHBIX TTOHATUH U
METO/IOB Kypca 7 Kiacca.

OBILEE KOJIMYECTBO 68 4.25 1.25




YYEBHO-METOJANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOT'O ITPOLECCA.

IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

https://resh.edu.ru/subject/lesson/4070/conspect/302537/
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-
14930/priamaia-otrezok-tochki-9703/re-18f77739-2ab6-4f1a-b5c0-049e88127967

https://resh.edu.ru/subject/lesson/7287/conspect/249698/
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-
14930/perpendikuliarnye-priamye-smezhnye-i-vertikalnye-ugly-9886

https://resh.edu.ru/subject/lesson/7313/start/249384/

https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-
14930/izmerenie-otrezkov-i-uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cff98c74

https://infourok.ru/laboratornye-raboty-po-geometrii-5341333.html

https://resh.edu.ru/subject/lesson/7292/conspect/305759/

https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/pervyi-priznak-ravenstva-
treugolnikov-9122
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/vtoroi-i-tretii-priznaki-ravenstva-
treugolnikov-9739

https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-
treugolnika-9155/priamougolnyi-treugolnik-svoistva-priznaki-ravenstva-9175

https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/mediana-bissektrisa-vysota-
treugolnika-9481

https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-treugolnik

https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-treugolnik

https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-
treugolnika-9155/teorema-0-sootnosheniiakh-mezhdu-storonami-i-uglami-treugolnika-9738

https://school-science.ru/3/7/33434

https://urok.1sept.ru/articles/612863

https://www.treugolniki.ru/lomanaya/



https://resh.edu.ru/subject/lesson/4070/conspect/302537/
https://resh.edu.ru/subject/lesson/4070/conspect/302537/
https://resh.edu.ru/subject/lesson/4070/conspect/302537/
https://resh.edu.ru/subject/lesson/7287/conspect/249698/
https://resh.edu.ru/subject/lesson/7287/conspect/249698/
https://resh.edu.ru/subject/lesson/7287/conspect/249698/
https://resh.edu.ru/subject/lesson/7313/start/249384/
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/izmerenie-otrezkov-i-uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cff98c74
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https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-treugolnik
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-9155/teorema-o-sootnosheniiakh-mezhdu-storonami-i-uglami-treugolnika-9738
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-9155/teorema-o-sootnosheniiakh-mezhdu-storonami-i-uglami-treugolnika-9738
https://school-science.ru/3/7/33434
https://urok.1sept.ru/articles/612863
https://www.treugolniki.ru/lomanaya/

https://resh.edu.ru/subject/lesson/7309/conspect/300527/
https://resh.edu.ru/subject/lesson/1352/

https://skysmart.ru/articles/mathematic/aksioma-teorema

https://www.yaklass.ru/p/geometria/7-klass/parallelnye-priamye-9124

https://resh.edu.ru/subject/lesson/7300/start/249559/
https://nsportal.ru/shkola/geometriya/library/2013/03/24/prezentatsiya-iz-istorii-parallelnosti-
pryamykh
https://www.yaklass.ru/p/geometria/7-klass/parallelnye-priamye-9124/priznaki-parallelnosti-
dvukh-priamykh-svoistva-parallelnykh-priamykh-aksio -9228

https://resh.edu.ru/subject/lesson/7301/conspect/249488/
https://urok.1sept.ru/articles/570868

https://resh.edu.ru/subject/lesson/7306/start/296950/

https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-
treugolnika-9155/summa-uglov-treugolnika-vidy-treugolnikov-9171

https://resh.edu.ru/subject/lesson/7292/main/305764/
https://www.treugolniki.ru/vneshnij-ugol-treugolnika/

https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/okruzhnost-radius-zadachi-na-
postroenie-10433/re-b5a2c2a4-5b38-4bef-b8f0-3ebb5cae946f

https://skysmart.ru/articles/mathematic/kasatelnaya-k-okruzhnosti

https://shkolkovo.net/theory/79

https://resh.edu.ru/subject/lesson/1383/

https://infourok.ru/konspekt-uroka-po-geometrii-klass-na-temu-seredinniy-perpendikulyar-i-
bissektrisa-ugla-kak-geometricheskie-mesta-tochek-ploskost-3973346.html

https://resh.edu.ru/subject/lesson/1349/

https://resh.edu.ru/subject/lesson/1349/

https://urok.1sept.ru/articles/617861
https://resh.edu.ru/subject/lesson/1356/
https://resh.edu.ru/subject/lesson/1408/
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https://resh.edu.ru/subject/lesson/7306/start/296950/
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-9155/summa-uglov-treugolnika-vidy-treugolnikov-9171
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-9155/summa-uglov-treugolnika-vidy-treugolnikov-9171
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https://skysmart.ru/articles/mathematic/kasatelnaya-k-okruzhnosti
https://shkolkovo.net/theory/79
https://resh.edu.ru/subject/lesson/1383/
https://infourok.ru/konspekt-uroka-po-geometrii-klass-na-temu-seredinniy-perpendikulyar-i-bissektrisa-ugla-kak-geometricheskie-mesta-tochek-ploskost-3973346.html
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

CHpaBOIIHBIe MaTCpUaJIbl

OBOPYJAOBAHMUE /IUIsA ITPOBEJAEHUA JIABOPATOPHBIX U IPAKTUYECKUX PABOT

upkysib, TuHEKa, TPAHCTIOPTUD



INOACHUTEJIBHAS 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOTI'O KYPCA "BEPOATHOCTDb n CTATUCTHKA"

Pabouas mporpamma mo ydeOHOMY Kypcy "BeposTHOCTh M craTHcTHUKA" A oOydarommuxcst 7 KJIacCoB
pa3paborana Ha ocHOBe DeaepanibHOTO TOCYAaPCTBEHHOT0 00pa30BaTEILHOIO CTAHJapTa OCHOBHOTO O0IIEro
o0pa3oBaHusl C y4€TOM M COBPEMEHHBIX MHUPOBBIX TPEOOBAHUH, MPEIBIBIAEMBIX K MaTeMaTHYECKOMY
00pa30BaHMIO, U TPATUIHUNA POCCUHCKOrO OOpa30BaHMs, KOTOpPHIE OOECIEUYMBAIOT OBJAJACHUE KIHOYEBBHIMH
KOMITETEHIIMSIMU, COCTABIISIOIIMMH OCHOBY JUJIsl HENPEPBIBHOTO OOpa30BaHHMs M CaMOPa3BUTHS, a TaKxkKe
[EJIOCTHOCTh OOMIEKYJIBTYPHOTO, JINYHOCTHOTO M MO3HABATEIBHOTO pa3BUTHUS oOydaromuxcs. B mporpamme
YYTEHBl HJeH W ToJoxeHus KoHuenuuu pa3BUTHS MaTeMaTHUecKoro oOpa3oBanusi B Poccuiickoit
Oenepanuu. B smoxy mudpoBoii Tpanchopmaiuu BceX chep YeIoBEUEeCKOW IesATEIIbHOCTH HEBO3MOMKHO
cTaTh 00Opa30BaHHBIM COBPEMEHHBIM UYEJIOBEKOM 0Oe3 0a30BOM MaTeMaTHYECKOW MOATOTOBKH. YXKe B IIKOJIE
MaTeMaTHKa CIYXKUT OMOPHBIM MPEAMETOM /ISl M3yYSHHUS CMEKHBIX TUCIHMIUIMH, a MOCJe MIKOJIBI peabHON
HEOOXOJUMOCTBIO CTAHOBHUTCS HEIMpEephIBHOE OOpa3oBaHHWE, 4YTO TpeOyeT TMOITHOLECHHOW 0a30Boi
0011e00pa3oBaTeabHON MOATOTOBKH, B TOM YHUCJIE U MaTeMaTUYecKOW. DTO 0OYCIIOBIEHO TE€M, YTO B HAIIU
JTHHU pacTET Yucio mpodeccuii, CBA3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHHEM MaTeMaTHKH: W B cdepe
PKOHOMHKH, U B OW3HECe, U B TEXHOJOTHYECKUX OONACTAX, W JaXKe B T'yMaHUTapHBIX chepax. Takum

06pa30M, KpYTI' LIKOJIbHUKOB, JJISI KOTOPBIX MATCMATHKA MOXKCT CTaTh 3HAYMMBbBIM IIPEAMETOM, paCIINPACTCA.

[IpakTuueckass MOJIE3HOCT, MAaTeMaTUKU OOyCJOBJIEHA TEM, UTO €€ MPEeAMETOM  SBISIOTCA
(byHIaMeHTaTBbHBIE CTPYKTYPHI HAIIETO MHUpPA: MPOCTPAHCTBEHHBIE (POPMBI M KOJTMUECTBEHHBIE OTHOIIEHUS OT
IPOCTENIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM OIBITE, J0 JOCTaTOYHO CIIOKHBIX, HEOOXOAMMBIX MJIs
pa3BUTHUS HAyYHBIX U MIPUKJIAJHBIX UICH. be3 KOHKpETHBIX MaTeMaTUYECKUX 3HAHUM 3aTPyJHEHO NOHUMaHKE
IPUHLIUIIOB YCTPOMCTBA M HCIHOJB30BaHUS COBPEMEHHOW TEXHHUKH, BOCIPUATHE M HHTEpPIIPETALUS
pa3HoOOpa3HOW  COLMAIBHOW, HOKOHOMHYECKOW, TONMTHYEeCKOH  wmHpopmammu,  manodddexkTuBHa
IIOBCE/IHEBHAs IIPAKTUYECKasl NEATENbHOCTh. KaxkioMy 4enoBeKy B CBOEH KM3HU IIPUXOIUTCS BBIIIOJIHSITH
pacy€Thl U COCTABJIATH AITOPUTMBI, HAXOIUTh U MPUMEHATH (HOPMYJIbI, BIAJAETh NPAKTUYECKUMU MpUEMaMU
FEOMETPUUECKUX H3MEPEHUM M MOCTPOeHUH, uuTaTh HHGPOpPMAIUIO, NPEICTABICHHYIO B BHJE TaOJulL,
quarpaMMm M rpadukoB, XUTh B YCJIOBUSAX HEONPENEIEHHOCTH M IMOHMMATh BEPOSITHOCTHBIA XapakTep
CIIy4aifHBIX COOBITHIA.

OnHOBpPEMEHHO € pacHIMpeHHeM c(pep NPUMEHEHUs MaTeMaTHKUd B COBPEMEHHOM oO0IecTBe BCE Ooiee
BO)XHBIM CTAaHOBHUTCS MaTE€MAaTUYECKUH CTUJIb MBIIIJICHUS, NMPOSIBISIOUIMNICA B ONpPeNeNEHHBIX YMCTBEHHBIX
HaBblKax. B mpouecce u3ydeHHs MaTeMaTMKH B apceHal NPUEMOB M METOAOB MBILIUICHUS 4YEJIOBEKa
€CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHIAYKIMSA W ACAYKLHs, O00OOIIEHHE M KOHKpETHU3alus, aHalIu3 U
CHHTE3, KJIacCUpUKalMg M cHcTeMaTh3auus, abcTparupoBaHue M aHajorus. OOBEKTHl MaTeMaTHYECKUX
YMO3aKJIIOYEHNUH, TpaBUia HX KOHCTPYMPOBAaHUSA PpACKpPBIBAIOT MEXAaHW3M JIOTUYECKUX IIOCTPOEHUH,
CIOCOOCTBYIOT BBIPaOOTKE yMeHHs (hOpMYyIHpOBaTh, OOOCHOBBIBATh M JIOKA3bIBAaTh CYXKACHUS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MbIIUICHHE. Benymas poib NpUHAAISKUT MaTeMaTuke W B (OPMHPOBAHUHU
QITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHNUS U BOCIIUTAaHUM YMEHUN EHCTBOBATH MO 33aJaHHBIM aJTOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHBIC U KOHCTPYUPOBATh HOBBIE. B mporiecce pemienns 3a1a4 — OCHOBOM y4ueOHOM
NeSITeIbHOCTH Ha ypOKaxX MaTeMaTHMKH — pa3BUBAIOTCS TaKXKe TBOpYECKas M MPUKIAJHAs CTOPOHBI
MBIIIICHHS.

OOyuenue mareMaTHKe JaéT BO3MOXKHOCTh pa3BUBaTh y OOYyYalOIUMXCS TOYHYIO, PAlMOHAIBHYIO U

MH(OPMaTUBHYIO peub, yMEHHE 0TOMpaTh Hanbosiee MOAXOASIINE A3bIKOBbIE, CUMBOJIMYECKHE, TpadudecKue
CPEICTBA JIJIsl BEIPAXKEHUSI CY>KJIEHUN U HATJISIIHOTO MX MPECTaBICHUS.

Heo0xon1nMbIM KOMIIOHEHTOM 00111e# KyJIbTYpbl B COBPEMEHHOM TOJIKOBaHHH SIBIISIETCS 00111ee 3HaKOMCTBO
C METOJIaMH [TO3HAHMS NEUCTBUTEIIBHOCTH, IIPEACTABICHHUE O IIPEAMETE U METOJaX MATEMATUKH, UX OTIIMYUN



OT METOJI0B APYTHX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSAX MPUMEHEHUSI MaTeMaTHKH IS
pelIeHs] HayyHbIX W TPUKIAIHBIX 3a1ad. TakuM oOpa3oMm, MaTeMaThieckoe oOpa3oBaHHWE BHOCUT CBOIi
BKJIaJ1 B )OPMHUPOBAHUE OOIIEH KyIbTYphl YEJIOBEKA.

N3ydeHne MaTeMaTHKH TaKKe CIIOCOOCTBYET 3CTETHMYECKOMY BOCIHMTAHMIO YEJIOBEKa, HMOHMMAHHIO
KPacoThl U U3SIIECTBA MATEMATUIECKUX PACCYKACHUHN, BOCIIPHATUIO TE€OMETPUIECKUX (OPM, YCBOCHUIO
UJIed CHMMETPUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

B coBpemenHOM 1H(ppoBOM MHpE BEPOATHOCTh M CTATHCTHUKA MpPU 0OpeTaroT BCE OONBIIYI0 3HAYUMOCTb,
KaK C TOYKU 3pEHHsI MPAKTHUECKUX MPHIIOKEHHUN, TaK U UX POJH B 00pa3OBaHHM, HEOOXOIUMOM KaKIOMY
yenoBeKky. Bospactaer uymcno mnpodeccuii, Ipu OBIAJACHUH KOTOPHIMHU TpeOyeTcst xopomas ©0a3oBas
MOJArOTOBKa B 00JAacTU BEPOATHOCTM W CTATUCTUKU, Takas TOJArOTOBKAa BaKHA I MPOAOKEHHUS
o0Opa3oBaHus M AJs ycleumHoW mnpodeccnoHanbHOM Kapbepbl. KaKIplii 4enoBeK MOCTOSHHO NPUHUMAET
peleHusl Ha OCHOBE MMEIOIIMXCSl Y HETO JAaHHBIX. A /11 00OCHOBAHHOTO MPHHATHUS PEIICHUS B YCIOBHUSIX
HEJIOoCTaTKa WM U30bITKa HH(OPMAIIH HEOOXO0AUMO B TOM YHUCIIE XOPOIIO c(hOPMUPOBAHHOE BEPOSITHOCTHOE
U CTaTUCTUYECKOE MBILUICHHUE.

HIMeHHO 1MO3TOMY OCTpPO BCTajla HEOOXOAMMOCTb C(HOPMHPOBATH y OOydaromuxcs (YHKIMOHAIbHYIO
IPaMOTHOCTh, BKJIIOYAIOIIYI0 B c€0sl B KaU€CTBE HEOTHEMJIEMOM COCTABIISIFOIIEH YMEHHE BOCIPUHUMATh U
KPUTUYECKH aHAIM3UPOBaTh HWH(POPMAIMIO, TIPEACTABICHHYIO B Pa3NUYHBIX (QOpMax, IOHUMATh
BEPOSITHOCTHBIA XapaKTep MHOIMX pPEAJIbHBIX IPOLIECCOB M 3aBUCHMOCTEH, IPOU3BOJIUTH IPOCTEHIINE
BEPOATHOCTHbIE PAcy€Thl. 3HAKOMCTBO C OCHOBHBIMM IpPHHLMIIAMU CcOOpa, aHaIM3a U MPEICTaBICHUS
JAHHBIX M3 Pa3IMYHBIX cep *KU3HU OOIIECTBA U rOCyIapcTBa MPUOOIIAET 00yJArONIMXCS K OOIIECTBEHHBIM
uHTepecaM. M3ydyeHne oCHOB KOMOMHATOPUKH Pa3BUBAET HABBIKM OpraHU3aluu nepedopa u noacuéra yucia
BapUaHTOB, B TOM 4YHCIIe, B TNPHUKIATHBIX 3a7adax. 3HAKOMCTBO C OCHOBAMH TEOpUH TpadoB CO3MAET
MareMaTHuecKkuil pyHmameHT anst (GpopMHUpOBaHUS KOMIETEHIMH B 00JacTH MHPOPMATHUKU H IHPPOBBIX
TexHojoruil. IloMuMo 3TOro, mpum M3y4E€HHU CTATUCTUKU U BEPOSTHOCTU OOOralllalOTCs IPE/CTaBICHUS
yyalxcs 0 COBPEMEHHOM KapTHHE MHpa M METOJlaX €ro UCClIeNoBaHMs, (GOpMHUpPYeTCs MOHUMAHHUE POJIH
CTaTMCTHUKH KaK MCTOYHUKA COLMAIbHO 3HAUMMOMN MH(OPMALIUK U 3aKJIaJIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO

MBINIJIICHUA.

B cootBercTBUM C MaHHBIMHM ILIEJIIMH B CTPYKType Hporpammbl ydeOHoOro kypca «BeposiTHOCTH u
CTaTUCTUKA»  OCHOBHOM  IIIKOJIBI BBIJICJICHBI CIIEIyIOIINE COJZIEPKATENBHO-METOJUIECKHE
muaun:  «lIpencraBieHne JaHHBIX W ONMCaTeNbHAas CTAaTUCTUKa»; «BeposTHOCTB»; «DJIEeMEHTHI
KOMOMHATOpUKWY»; «BBeneHue B Teoputo rpagoBy.

Conepxanne nuHuM «lIpencraBieHne NaHHBIX U ONUCATENIbHAs CTAaTUCTHKA» CIYKUT OCHOBOM JUIS
(dopMupoBaHUsS HaBBIKOB pabOThl C HH(pOpMalMeNd: OT YTEHUS M HUHTEpIpeTalud HHPOpMaIu,
MIPE/ICTaBJICHHON B TaOIUIaX, HA TUarpaMmax u rpadukax a0 coopa, IpeJACTaBICHHs U aHAIM3a JaHHBIX C
HCIIOJIb30BAaHUEM CTaTHUCTUYECKUX XapaKTepUCTHK CpelHuX M pacceuBaHus. Pabotas ¢ naHHBIMH,
oOyyaroIuecsi yd4arcsi CUMTBIBaTh M WHTEPIPETHPOBATh JaHHbIC, BBIIBUIATh, APTYMEHTUPOBATh U
KPUTHUKOBATh NMPOCTEHIINE TMIOTE3bl, PAa3MbIIUIATE HaJa (PaKTOpaMH, BBI3BIBAIOIIMMU W3MEHYHMBOCTb, U
OLICHMBATh UX BIIMSHUE HA paCCMATPUBAEMbIE€ BETMUYHUHBI U MTPOLIECCHI.

VHTYUTUBHOE TIPEACTABIEHHE O CIy4alHOW W3MEHYMBOCTH, MCCIEIOBAHUE 3aKOHOMEPHOCTEH H
TEHJECHUNN CTAHOBUTCS MOTHUBUPYIOIIEW OCHOBOM JUUISl H3yYEHUsI TEOPUHU BEPOSATHOCTEN. bonbIioe 3HaueHne
3/1€Chb UIMEIOT IPAKTUYECKHE 3a/I1aHUS], B YACTHOCTH OIIBITHI C KJTACCUYECKUMH BEPOSTHOCTHBIMHU MOJEISIMHU.

[TonaTue BeposITHOCTH BBOJUTCS Kak Mepa MpaBaonofoous ciaydaitHoro coObitus. [lpu uzydenuun kypca
oOydaronuecss 3HAKOMATCA C MPOCTEHIIMMH METOJaMH BBIYMCICHHUS BEPOSITHOCTEH B CIy4yallHBIX
JKCHEPUMEHTaX C pPAaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMM MCXOJAMH, BEPOSTHOCTHBIMM 3aKOHAMHU,
MO3BOJIAIOIIMMU CTaBUTh U pelaTh Ooiee CIoXKHbIE 337auu. B Kypc BXOAST HayallbHbIE IPEACTABIECHUS O



CIIydyaiiHBIX BEIMYMHAX U X YUCIIOBBIX XapaKTEPUCTUKAX.

Taxoke B paMKax 3TOT0O Kypca OCYILECTBIISICTCS 3HAKOMCTBO O0YYAIOIIMUXCsI C MHOXKECTBAMH U OCHOBHBIMHU
OTepalusMU HaJ] MHOKECTBAMHM, PACCMATPUBAIOTCA IPUMEPbI MPUMEHEHHs Ul PEUIeHUs 3ajad, a TaKxke
UCIIOJIb30BAaHUS B JPYTUX MAaTEMAaTHUYECKUX Kypcax U y4eOHBIX MpeIMETax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B 7 xmacce nsydaercst Kypc «BeposSTHOCTb U CTaTUCTHKA», B KOTOPbIA BXOAAT pasaensl: «lIpeacrasienue
JTAHHBIX W OMHCATeIbHAsl CTATUCTUKA»; «BeposTHOCTHY; «IJIEMEHTHl KOMOMHATOpPHKWY; «BBeneHue B
Teoputo rpadoB». Ha uzydenue qanaoro kypca oTBoauT |1 yueOHBIN Yac B HeJElN0, Bcero 34 yaeOHBIX daca B
TOJI.



COJEPKAHUE YYEBHOTI'O KYPCA "BEPOATHOCTDb U CTATUCTHUKA"

[IpencraBneHre NaHHBIX B BHJIE TAOMUI, AUarpaMm, rpadukoB. 3anoiHeHHe TaOIUI], YTEHUE U TTOCTPOSHUE
quarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX). UTeHne rpadKoB peasibHBIX MpoieccoB. M3pieuenne
UHPOPMALIUU U3 TUarpaMM M TaOJIHII, UCTIOIb30BaHUE U HHTEPIIPETAIUS TAaHHBIX.

OmnwucarenpHasi CTAaTUCTHKA: CpeiHee apuMETHIECKoe, MelnaHa, pa3Max, HauboJplIee 1 HauMEHbIIIee
3Ha4YeHHs] HA0opa YKCIOBBIX JaHHBIX. [IpuMepsl ciay4yailHOW H3MEHYMBOCTH.

CrnyualtHblii SKCTIEPUMEHT (OTIBIT) M ClTydaiiHOe coObITHE. BeposiTHOCTh 1 yacToTa. Pois MaioBEepOSTHBIX U
MPAKTUYECKH JOCTOBEPHBIX COOBITUH B MpUpOJEe W B oOmiecTBe. MoHeTa W UrpajibHas KOCTb B TEOPUU
BEPOSATHOCTEM.

I'pad, Bepimna, pedpo. Crenenpb BepiirHbl. Yucio pédep U cymmapHas cteneHb BepinuH. [IpencrasieHue
o ces3noctu rpada. Lenu u mukisl. [lytu B rpadax. O6xon rpada (sinepoB myth). [IpeacraBnenue o0
OpHeHTHPOBaHHOM Tpade. Perenue 3agad ¢ momoisko rpados.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI

OcBoenune yueOHOTo Kypca «BeposiTHOCTh U CTaTUCTHKA» JTOJKHO OOECeunBaTh JOCTUKEHUE HA YPOBHE
OCHOBHOTO 00miero o0pa3oBaHUSl CIEAYIOIUX JUYHOCTHBIX, METAampEeIMETHBIX M  IPEIMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHSI MPOTPaMMbl y4eOHOTO TIpeaMeTa «BeposSTHOCTh M CTaTUCTHKA
XapaKTEPU3YIOTCS:
IIaTpuoTHYecKkoe BOCIMTAHME:

MPOSIBIICHUEM MHTEpPECa K MPOILUIOMY U HACTOAIIEMY POCCUMCKON MaTEMaTUKH, IEHHOCTHBIM OTHOILIEHUEM
K JIOCTHXKEHUSAM POCCHUIUCKMX MAaTEMAaTHUKOB U POCCUMCKOM MaTEMAaTHYECKOM IKOJIbI, K HCIOJIb30BAHUIO ATUX
JOCTHDKCHHUH B IPYTUX HAyKaxX M MPUKIIAIHBIX cepax.

I'pa:kiaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHMeE:

TOTOBHOCTBIO K BBIITOJTHEHUIO 0053aHHOCTEH rpakJjaHuHA U peal3alliy ero Mpas, IPEICTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX ()yHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBICHHH, IPOLEAYP TPAKIAHCKOTO
oOuiecTBa (BbIOOpHI, OIIPOCHL U IIP.);

TOTOBHOCTBIO K OOCYKJICHHIO 3THYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTHYECKUM MTPUMEHEHHEM
JOCTHXECHUI HAyKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3THYECKUX PUHIIUIIOB B AEATEILHOCTH YUEHOTO.

TpyaoBoe BocnnuTaHue:

YCTAHOBKOM Ha aKTUBHOE YYAaCTHE B PELICHUU MPAKTUUYECKUX 33]a4 MaTeMaTUYECKON HalpaBJIeHHOCTH,
OCO3HAaHHMEM BaKHOCTU MaTEMAaTUYECKOr0 00pa30BaHUs Ha IPOTSKEHUU BCEH KU3HU JIJIsl YCIEIIHON
po¢eCCHOHATIBLHOMN IESTETFHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,

OCO3HAHHBIM BBEIOOPOM U IMOCTPOECHUEM WHANBUYAIBHON TPAeKTOPUH 00pa30BaHUs M KU3HEHHBIX IJITAHOB
C Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

JcTeTHYECKOE BOCIIUTAHUE:
CIIOCOOHOCTBIO K AIMOIIMOHATILHOMY H ACTETHYECKOMY BOCIIPUSATHIO MAaTEMAaTHIECKUX 0OBEKTOB, 3a71ad,
peueHui, pacCcyk1eHUi; YMEHHUIO BUJETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOI'0 IO3HAHUS:

OpHUEHTAIMeN B JEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4HbIX MTPEICTAaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHS YeJIOBEKa, IPUPOIbI U O0IIECTBA, HOHUMaHUEM MaTeMaTUYeCKON HayKH Kak
cdepbl 4eT0BEUECKON AEATEIbHOCTH, 3TAOB €€ Pa3BUTHS U 3HAUUMOCTH JUIS Pa3BUTHS IUBUIIN3ALNHY;
OBJIAICHUEM SI3BIKOM MAaTE€MAaTUKU U MATEMaTUYECKON KYJIbTYPOU KaK CpPEICTBOM IIO3HAHUS MUDA,
OBJIQJICHHEM MPOCTEHIIIMMHU HAaBBIKAMH MCCIIE0BATEIBCKON JEATEIBHOCTH.

dusnyeckoe BOCIUTaHUE, (POPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAJIBHOI0 0JIArONMOTYYHs:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbsI, BEIEHUS 3J0POBOIO
oOpa3a )kM3HH (310pOBOE NMUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OT/IbIXa, peryispHas pusndeckas
aKTUBHOCTH); CHOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCUH, IPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAaKOTO e
IpaBa JPyroro 4ejaoBeKa.

IK0JIOTHYECKOE BOCITUTAHHE:

OpHUEHTAaIlMel Ha TPUMEHEHNE MaTeMAaTUYECKUX 3HAHUH JIJIsl pEIIeHUs 3a/1a4 B 00JIACTH COXPaHHOCTH
OKp}I}KaIOH_[eI\/'I Cpe)IBI, HJ'IaHI/IpOBaHI/ISI HOCTYHKOB 1 OICHKU NUX BO3MOXKHBIX HOCHG}ICTBI/Iﬁ JJI Oprnca}omef/'I
Cpe/Ibl; OCO3HAHHEM III00ATFHOTO XapaKTepa IKOIOTHIECKUX MPOOJIeM U MyTel X pelieHus.

JInuHOCTHBIE pe3yJbTaThl, 00eCeYNBAKOIINE AJANTANMI0 00y4al0Ierocs K N3MeHs IO LM CSl
YCJI0OBHSIM COLMAJIBHOM M MIPUPOIHOM Cpeabl:

— T'OTOBHOCTBIO K HeﬁCTBHﬂM B YCJIOBUAX HeOHpe)IeJ'IéHHOCTI/I, IMMOBBIIICHHUIO YPOBHA CBOCH



KOMIICTCHTHOCTU YCPE3 MPAKTUICCKYIO NCATCIBHOCTD, B TOM YHCJIC YMCHHUC YUUTHCA Y APYTUX JHOI[Cﬁ,
an06peTaTL B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHHM, HABBIKU U KOMIICTCHIIUHA W3 OIIbITA APYTUX,

— HE00X0AUMOCTHIO B (POPMUPOBAHUH HOBBIX 3HAHH, B TOM 4Hcie (GOpMyTUpOBaTh UICH, IIOHITHSA,
TUIOTE3bl 00 0OBEKTaX U ABJICHUSX, B TOM YMCJIE PaHee HEe U3BECTHBIX, OCO3HABATh JAE(PULINTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IJITAHUPOBATh CBOE Pa3BUTHE;

— CHocOoOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHIPUHUMATD CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOIHNI KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMbIE PELIeHUs U AeUCTBUS, (HOPMYINPOBAThH
Y OLICHHUBATh PUCKH U MOCIEACTBUS, HOPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS MPOrPaMMbl y4eOHOTO Kypca «BeposSTHOCTh U CTaTHCTHUKA
XapaKTEPU3YIOTCS OBIIAZCHUEM VHUBEPCALHBIMU HOZHABAMENbHBIMU OCUCMEUIMU, YHUBEPCATIbHBIMU
KOMMYHUKAMUGHBIMU OCLICMBUAMU U YHUBEPCANbHLIMU PeZYIAMUGHBIMU OeliCMBUIMU.

1) Vuusepcanvuvie nosnasamenwvnvle deiicmeust 0becneuusarom Gopmuposanue 6azoevix KOCHUMUGHbLX
npoyeccos, 00yyanuuxcs (0c6oeHue Memooo8 NO3HAHUS OKPYHCAIOUe20 Mupa, npuUMeHeHue 102U4eCcKux,
uccne0o8amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

Ba3oBble JJornyeckue aefcTBU:

— BBIIBJISATh U XapaKTEPU30BaTh CYILIECTBEHHbIE IPU3HAKH MAaTEMAaTHUECKUX OOBEKTOB, IOHATHUH,
OTHOIIEHUN MEX]ly MOHATUAMU; GOPMYIUPOBAThH ONPEEICHUS IOHATUMN; yCTaHABINBATb

CYIIECTBEHHBIHN MPU3HAK KIACCH(PUKAIIIH, OCHOBAHUS JJIsi 000OILEHHS U CPAaBHEHHSI, KPUTEPHU
IIPOBOJMMOIO aHAJIN3a,;

— BOCIIPUHHUMATh, GOPMYJINPOBATH U MPE0OPa30BBIBATH CYKICHUS: YTBEPAUTEIbHbBIC U
OTpHLIATENIbHBIE, €IUHUYHBIC, YACTHBIE U 00IIHE; YCIOBHBIE,

— BBIIBJIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEUHs B (haKTax, TaHHbIX,
HaOJIOACHUAX U YTBEPKACHUSAX; MIpeylaraTb KpUTEPUHN AJIS BBISIBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

— JACJIaThb BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKHU, JCAYKTUBHBIX U UHAYKTHUBHBIX
yMO33KJ’IIO‘-ICHHI>i, YMOSaKJ'IIO‘leHI/Iﬁ 110 aHaJIOTHH,

— pa30upatk 10Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUHN (IIPSIMbIE U OT IPOTHUBHOTI'0), TPOBOAUTH
CaMOCTOSITENIbHO HECTIOKHBIE JJ0OKa3aTeIbCTBA MaTEMaTHUECKUX (PaKTOB, BBICTPAUBATh apryMEHTAIINIO,
MIPUBOJIUTH MPUMEPHI U KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATh c1oco0 peleHus yaeOHoi 3a1auu (CpaBHUBATh HECKOJIbKO BApUAHTOB PELLIEHUS,
BbIOMpaTh HanOoJIee MOAXOAIMINN C YIETOM CaMOCTOSITENILHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble ncciienoBaTejIbcKue 1eHCTBUA:

— HCIMOJIb30BaTh BOIIPOCHI KaK UCCIIEA0BATENLCKUI MHCTPYMEHT MO3HaHU; POPMYIHpPOBaTH BOIPOCHI,
¢buKkcupymoIre NpoTUBOpEUHe, IPodIeMy, CAaMOCTOSTEIBHO YCTaHABINBATh HCKOMOE U JaHHOE,
(dbopmMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3MIINIO, MHEHUE;

— TPOBOJUTH MO CAMOCTOSITEIILHO COCTABIICHHOMY TUIaHY HECJIOMKHBIN IKCIIEPUMEHT, HEOOIIbIIIOE
UCCIICIOBaHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHUECKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB
MEXy COOOH;

— CaMOCTOATEILHO (OPMYITUPOBATH 0OOOIIEHHUS U BBIBOJIBI IO PE3YJIBTATaM MPOBEAEHHOTO



HaGHIO,Z[CHI/IH, HCCICO0BAaHHUA, OLICHUBATh ,Z[OCTOBepHOCTb HOHy‘-ICHHBIX pe?)yJ'H:TaTOB, BBIBOJIOB 1
000011ICHMI;

— HPOTHO3UPOBATH BO3MOKHOC Pa3BUTHUC MMPOLCCCA, 4 TAKIKC BBIABUIATh MPCAIIOJIOXKCHUSA O €TO
Pa3BHUTHH B HOBLIX YCJIOBHIX.

Pabora c undopmanueii:

— BBISBJISITHD HEAOCTATOYHOCTH U I/I36BITO‘-IHOCTB I/IH(bOpMaL[I/II/I, JaHHBIX, HeO6XOIII/IMBIX JUIA peH_IeHI/Iﬂ
3a/1a4u;

— BBIOMpATH, AHATTU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMAIINIO PA3TUYHBIX
BUJIOB U (hOPM IpeICTaBICHHUS;

— BbIOMpAaTh GOpMY MpecTaBlIeHUs HH(OPMAIMH U WILTIOCTPUPOBATH PEeIIaeMble 3a/1a4l CXEMaMH,
JuarpaMMaMu, HTHOHM rpaduKoi 1 uX KOMOWHALMSIMU;

— OIICHUBATh HAJEKHOCTh I/IH(l)OpMaI_II/II/I 10 KpUTCPUAM, NPEAIIOKCHHBIM YUYUTCIEM HIIN
C(bOpMyanOBaHHLIM CaMOCTOATCIIBHO.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBLE OCUCMEUsL 00eCneuusarom chopmMupo8aHHOCHb COYUATbHBIX
HaBbIKO8 00Y4aAOWUXCHL.

Oo0urenue:

— BOCHpPHUHUMATHb U q)OpMYJII/IpOBaTB CYKACHUA B COOTBETCTBUU C YCIIOBUSAMHU U LCIIAMUA O6III6HI/I$[;
SICHO, TOYHO, 'PAMOTHO BBIPAXKATb CBOXO TOUYKY 3PCHUS B YCTHBIX U IIMCBMCHHBIX TCKCTAX, 1aBaTh
MOsACHCHUA 1TO X0y PCHICHHUSA 3aa4u, KOMMEHTUPOBATDb HOJ'Iy‘IGHHBIfI pe3yibTar;

— B X07ie 00CYyX/IeHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMOM TeMbl, IPOOIEMBbI, peLIaeMoil
3aJ1a4uM, BBICKA3bIBaTh UJI€U, HAIIEJIEHHbIE HA IIOMCK PELLIEHUS; COIIOCTABIISATh CBOU CYKIEHUS C
CYXXJIEHUSIMH JJPYTUX YYaCTHUKOB JIMAJIOra, 0OHAPYKUBATh Pa3IMyuue U CXOJICTBO MO3ULIUH; B
KOPPEeKTHOH popme GopMyIHpOBaTh Pa3HOIIACUS, CBOU BO3PAKEHUS;

— TMPEACTaBIATh PE3yNbTAThl PEIICHUS 3a]Ja4, SKCIIEpUMEHTA, NCCIIEIOBAHMSI, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUIEHUS C yUETOM 3a/1a4 IPE3eHTAllM1 U OCOOCHHOCTEMN
ayJTUTOPHUH.

CoTpyaHun4ecTBo:

— IIOHUMATb U UCIIOJIb30BATh ITPECUMYIICCTBA KOMaHJIHOU U HHHHBHHyaHLHOﬁ pa60TBI IIpu pCIICHUN
y‘-I€6HI>IX MaTCMaTHYCCKUX 3aJa4,

— MPUHUMATH L[EJIb COBMECTHOM I€ATEIbHOCTH, IUIAHUPOBATh OPraHU3aIUI0 COBMECTHOM paboThl,
pacripenieniaTh BUAbI paboT, JOroBapuBaThCs, 00CYXAaTh MPOLECC U Pe3yIbTaT paboThl; 00001IaTh
MHEHUS HECKOJIBKMX JIFOJIEH;

— y4acTBOBATh B IPYNIOBBIX popMax paboTsl (00CyxkaeHUs, 0OMEH MHEHUSIMHU, MO3TOBbIE IITYPMBbI 1
ap.);

— BBIIIOJIHATH CBOIO YaCTh pa6OTBI H KOOPAWHHUPOBATH CBOU )ICfICTBI/ISI C ApYruMHu 4JI€HaMU KOMAaH/bI;

— OILICHMBATh KA4e€CTBO CBOETO BKJIaJa B OOIINI MPOAYKT MO KPUTEPHUSIM, CPOPMYITHUPOBAHHBIM
YYaCTHUKAMH B3aUMOJECHCTBUS.

3) Vuueepcanvuvie pecynsmusnsie deiicmeus 0b6ecneuusarom Gopmuposanue CMbiCIL08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmn3anus:



CaMOCTOSITEIIbHO COCTABJIATH TUIaH, aJITOPUTM PEIICHUS 3a7a4u (MJIU €r0 9acTh), BRIOMPATH CIIOCO0
pelieHust ¢ y4éTOM UMEIOLIUXCS PeCypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIICHU ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

— BJI3JIETh CIIOCO0AMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U Pe3yIbTaTa PELICHUS
MaTeMaTHYECKOH 3a/1auu;

— OPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PENICHUU 3aJa4l, BHOCUTh KOPPEKTHUBBI B
JeSTeIbHOCTh HA OCHOBE HOBBIX 00CTOSTENLCTB, HAWIEHHBIX OITMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

— OLCHHBATH COOTBCTCTBUC PC3yJibTaTa ACATCIbHOCTU IMOCTaBJICHHOM e/ 1 YCIIOBUAM, OOBICHATH

MIPUYMHBI JJOCTUKEHUS WM HEJJOCTHKEHUS LIEIH, HAaXOAUTh OIUOKY, AaBaTh OLEHKY IPHOOPETEHHOMY
OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

HpeZ[MeTHBIG PE3YyJIbTaThl OCBOCHUS KypCa «BepOHTHOCTB U CTaTUCTHKA» B 7 KJ1acce XapPaAKTCPUIYIOTCA
CICAYIOIIUMHA YMCHUSAMU.

— Ywrars nHGOpPMALKIO, TIPEICTABICHHYIO B TA0IMIAX, HA AUATPAMMaXx;

— IIpencraBiaTh JaHHBIE B BUJE TaOIUIl, CTPOUTH AUArpaMMBbI (CTOIOMKOBBIC (CTOJIOUATHIC) U
KPYT'OBBIC) TI0 MACCUBAM 3HAUCHUIA.

— OnwuceIBaTh U UHTEPIPETUPOBATH pealIbHbIEC UNCIIOBBIE JaHHBIE, IPE/ICTaBICHHBIE B TA0IUIaX, HA
auarpammax, rpagukax.

— MHcnonp3oBaTh AJId o CaHus JaHHBIX CTATUCTHYCCKUEC XapPAKTCPUCTUKH: CPCAHEC apI/I(i)MeTI/ILIGCKOC,
MEaHuaHa, HanOOJIbIIICE M HAUMEHBIIICE 3HA4YCHHA, pa3Max.

— HMmets npeacTasieHre o Ciy4aifHON U3MEHUYUBOCTH HAa IpUMeEpax 1eH, (PU3MYECKUX BEJINYMH,
AHTPOIIOMETPUYECKUX JaHHBIX; UMETh IPEICTABICHUE O CTATUCTUYECKON YCTONYUBOCTH.



TEMATHYECKOE INIAHUPOBAHUE

Ne (HanmeHoBaHue pa3jiesioB KosinyecTBo 4acos Hdata | Buasl gefiTeJbHOCTH Buasl, DJIeKTPOHHBIE
/1 M TeM MPOrpaMMBbI H3y4eHn OpPMBbI uppossie
porp BCEro| KOHTPOJIbH | MPaKTHYECK y (bop (pp )
1 KOHTPOJIsI o0pa3zoBaTelbH
ble pa0oThI | Me padoThI
ble pecypchl

Pazgen 1. [IpencraBienne TaHHBIX

1.1.[[IpencraBnenue 1 0 0.5 OcBauBarh crioco0bI NIPE/ICTABICHHS CTaTHCTUYECKUX JAHHBIX M YUCIOBBIX [paktnueckas | [IpeseHtanus
ITAaHHBIX B TAONHIAX. MAacCHBOB C OMOIIbIO TAOJIHI[ ¥ AUArpaMM C HCIIONB30BAHUEM aKTyalbHBIX U | paborTa; Junakraaeck

B&XHBIX JAHHBIX (eMorpadudeckue JaHHBIE, MPOU3BOJICTBO IPOMBIIIICHHON Hii MaTepuan
U CEeJIbCKOXO3IHCTBEHHON MPOAYKINH, OOIECTBEHHBIE M IPUPOHbIC SBICHNUS);

1.2. [paktuueckue 1 0 0.5 W3y4aTh MeTO/bl pabOThl ¢ TAONUYHBIME M TPaQUYECKUMH TIPEJICTABICHUAMU | Y CTHBIH Ipesenranus
BBIYHCIICHHS 10 JIaHHBIX C TIOMOLIBIO U(PPOBBIX PECYPCOB B XOJI€ NPAKTUYECKUX padorT; 0OIIpoc; Junakrudeck
TaOMMYHBIM JaHHBIM. [pakTnueckas | wit MaTepuan

pabora;

1.3. M3Bneucnue u 1 0 0.5 OcBauBarh crioco0bI NIPE/ICTABICHNS CTAaTHCTUYECKUX JAHHBIX M YUCIOBBIX YcrHbIi [IpesenTauus
MHTEPIPETALHS MAacCHBOB C OMOIIbIO TAOJIUI] ¥ AHarpaMM C HCTIOJIb30BAHUEM AKTYalIbHBIX H | OIPOC; Junakrudeck
TaONMYHBIX JTAHHBIX. B&XHBIX JTAaHHBIX (neMorpaduyeckue TaHHbBIE, IPOM3BOACTBO NPOMBINIIEHHON | [IpakTideckas | Mil MaTepHal

U CEeTbCKOXO3HCTBEHHOHN MPOIYKIMHU, OOIECTBEHHBIE M PUPOIHBIE BIEHNUS); | paboTa;

1.4.[[Tpaktudeckas padbora 0.5 0 0.5 W3ydare MeTobl paboTHI ¢ TAONMUYHEIME U Tpadudaeckumu npencraieHnsimMu | [Ipakruueckas | [Ipesentamms

«Tabmmmp». JIaHHBIX C TIOMOLIBIO U(PPOBBIX PECYPCOB B XO/IE NPAKTHUECKHX PaboT; pabora; Junakraaeck

TectupoBanue; | wii Marepuan
Tect

1.5.|['paduueckoe 1 0 0.5 N3yuats MeToB! pabOTHI C TAONUYHBIME M TPAdUIECKUMH MPEACTABICHUAMH | Y CTHBIN Ipesenranus

[pe/icTaBiICHUE JaHHBIXB JIaHHBIX € TIOMOIIBIO IIU(POBHIX PECYPCOB B X0JI€ MPAKTHYECKUX padoT; 0o11poc; Junakrudeck

BUJIC KPYTOBBIX, [MpakTnueckas | uit MmaTepuan

CTOJIOMKOBBIX pabora;

(cToGUaTHIX)

arpaMm.

1.6.|Urenue n nocrpoenue 1 0 0.5 OcBaunBarh criocoObI NPECTABICHHS CTATUCTUYECKNX JAHHBIX M YHCIOBBIX YcrHbII IIpesentanus
AnarpaMm. MAacCHBOB C OMOII[bIO TAOJIMI] M MarpaMM C HCTIOJIb30BAaHUEM aKTyaJIbHBIX U omnpoc; Junaxtuueck

B@XHBIX JAHHBIX (JeMorpaduyeckue JaHHble, MPOM3BOJACTBO NPOMBbIILIEHHON | [IpakTHyeckas | uii MaTepuain
U CeJIbCKOXO03HCTBEHHON MPOAYKINH, OOIIECTBEHHBIE M NIPUPOJIHBIE sBICHNMS); | paboTa;

1.7. |[Ipumepsr 1 0 0.5 OcBauBarh crIocO0bI MPE/ICTABICHHUS CTATUCTUYECKUX JAHHBIX U YUCIOBBIX YcerHbiit [IpesenTanus
nemMorpaguuecKux MAacCHBOB C OMOIIbIO TAOJIUI] M HarpaMM ¢ HCTIOJIb30BAaHUEM aKTyalIbHBIX U | OIPOC; Junakradeck
IrarpaMm. BaXHBIX JAHHBIX (eMorpaduyeckue JaHHble, NPOM3BOJACTBO NPOMBbIIUICHHON | [IpakThyeckas | il MaTepHan

U CEIBbCKOXO3HCTBEHHON MPOLYKINH, OOIECTBEHHBIE W IPUPOHBIC ABICHNUS); | paboTa;




1.8. [[Tpaktrueckast 0.5 0.5 OcBauBath cOCOOBI TIPEACTABICHNUS CTATUCTUYCCKUX JAHHBIX U YHCIOBBIX IMpakruueckas | [Ipesentarms
padorta«/luarpaMmbI» MAaCCHBOB C MOMOIIBIO TA0JHUIl U IUATPAMM C MCIIOJIb30BAHUEM aKTyalbHBIX H | paboTa; Jupnaxtuueck
BXHBIX JAHHBIX (JIeMorpaduieckne JaHHbIe, MPOU3BOJICTBO MPOMBINUICHHON | TecTupoBanme; | Wil Marepmain
U CENIbCKOXO3SMCTBEHHOH TPOXYKIHH, OOIECTBEHHBIE W IPUPOAHBIC SIBICHNU); Tect
HUroro mo pazmeny 7
Pa3zgen 2. OnucatenbHasg CTATHCTHKA
2.1. [UucnoBsie HAOOPHL. 1 0.5 OcBauBath MOHATHS: YHCIOBOH HaOOp, Mepa LEHTPAITBHON TEHACHINU (Mepa ITpaktuueckas | IIpesenTanns
IIEHTPa), B TOM YHUCIIE CpeHee apuMETHICCKOE, MEIUAHA, paborta; Junaktuueck
Pewats 3anauu; uil Marepuan
2.2.Cpennee apupmMeTHIECKOE. 1 0.5 OcBauBaTh MOHATHUS: YHCIOBON HA0Op, Mepa ICHTPAITBHON TCHACHIMU (Mepa VYcrHblii [pesenranus
IIEHTPa), B TOM JHUCIIE CpeaHee apu(pMeTHIECKOe, MEANaHa, orpoc; Jupnaxtuyaeck
Penrars 3amaum; [IpakTudeckas | uil Mmarepuan
paborta;
2.3.Meauana yucinoBoro Haoopa. |1 0.5 OcBauBaTh MOHATHS: YHCIOBOH HaOOp, Mepa LEHTPAITBHONW TEHACHINU (Mepa YcTHBIH [Mpesenranus
LIEHTPa), B TOM YHUCIIE CpeaHee apu(pMETHICCKOe, MEANaHa, OTIpOoC; Junaktuueck
Pemrars 3amaum; [IpakTudeckas | mil Mmarepuan
paborta;
2.4.|YcTOiYMBOCTh MEUAHBI. 1 0.5 OcBauBath MOHATHS: YHCIOBOH HaOOp, Mepa LEHTPAITBHON TEHACHINU (Mepa VYcrHbpld [pesenranus
IIEHTPa), B TOM YHUCIIE CpeHee apuMETHICCKOE, MEINaHa; 0TIpOoC; JlunakTuueck
Pewars 3anauuy; IIpakTudeckas | mii MmaTepuan
paborta;
2.5. [[Mpakruyeckast pabora 1 0.5 V3ydath cBOWCTBa CpeHHX, B TOM UYHCIIE C MOMOIIBI0 IMIU(PPOBHIX pecypcoB, B | [Ipaktiueckas | [Ipesentamms
«CpenHre 3HAYCHUSN. X0JIe IPaKTHIECKUX padoT; pabora; Jlunaktrugeck
TectupoBanue; | uit Marepuan
Tect
2.6. HauOombiiee n 1 0.5 Pemiats 3amaumy; YcTHBIIT [pesenTanust
HauMeHbIllee 3HAYCHUS OcBauBath NOHATHUS: HanOOJIbIIIEE U HAUMEHbBIIIEE 3HAUCHUS ompoc; Junaxtuyaeck
YHCII0OBOTO Habopa. YHUCIIOBOTO MAaCCHBA, Pa3Max; [Mpaktuyeckas | uit MaTepuan
pabora;
2.7.Pa3max. 2 0.5 Pemats 3amaun Ha BEIOOP CIIOCO0A OMUCAHUS JIAHHBIX B COOTBETCTBHUH C Ipakruueckas | [Ipesentamus
MIPUPOIOH TAHHBIX U LEISIMHU HCCIICTOBAHUS; pabora; Jlunaktuyeck
TectupoBanue; | uii Marepuan
Tect
Hroro no paszpeny 8

Pazgen 3. CayvaiiHasi H3MeHYHUBOCTh




3.1.|Cnyuaiinas 1 0.5 OcBauBaTh MOHATHSA: YACTOTA 3HAUYECHUH B MacCHBE JAHHBIX, TPYNIHPOBKA YerHblii [IpesenTanus
3MEHYHBOCTD JaHHBIX, TUcTOrpaMMa; OcBanBaTh rpauuecKue MPEICTABICHHS Pa3HBIX 0I1poc; Junakraaeck
(IpuMepsI). BHJIOB CIy4ailHOM N3MEHYMBOCTH, B TOM YHCIE C HOMOIIBIO [U(POBBIX IMpakTuueckas | Ml MaTepuan

PECYpPCOB, B XOJI¢ MPAKTHYCCKOU pabOTHI; pabora;
3.2.[YacroTa 3HaueHHiT B 1 0.5 OcBauBaTh MOHATHS: YaCTOTA 3HAUYCHHUI B MacCUBE JAHHBIX, TPYIIIHPOBKA YcrHbII [Ipesenranus
MacCHBE JTaHHBIX. JaHHBIX, TuctorpamMMa; OcBanBaTh rpauuecKie MPEACTaBICHUS PA3HbIX 0OIIpoc; Junakraaeck
BHJIOB CITyYallHOM W3MEHYMBOCTH, B TOM YHCJIE C OMOIIBIO [IU(PPOBBIX Ipaktiyeckas | uil MaTepuan
PECYpCOB, B X0JI¢ MPAKTHYCCKOU pabOTHI; pabora;
3.3. ['pynmupoBka 2 0.5 OcBauBaTh MOHATHUS: YaCTOTA 3HAUCHUI B MACCHUBE JaHHBIX, IPYNIHPOBKA YcTHBIH ctps:1esh. edu. tsu
»0. |l pyHup . . : A » TPyHIHp bject/lesson/1556/sta
JaHHBIX, TUcTorpaMMa; OcBanBaTh rpauuecKye IpeICTaBICHHs Pa3HbIX 0OIIpoc; Irt/
BHJIOB CIy4ailHOM W3MEHYMBOCTH, B TOM YHCIIE C HOMOIIBIO IH(POBEIX [pakTnueckas
pecypcoB, B X0/1e IPaKTHIECKON pabOTHI; pabora;
3.4. CucrorpamMMel 1 0.5 CTpouTh U aHANTHU3UPOBATH THCTOTPAMMEIL, TOAOUPATH TTOIXOMAIINHN Mar VYeTHbi fttps/fobrazovaka.iu
o p : ) p p p » OO AXOZAIM /matematika/stolbchal
TPYIIUPOBKH, OIpoC; taya-diagramma-
IMpakTuueckas lprimery-6-klass.html
pabota;

3.5. [[Ipaktuyeckas padora 1 05 Ctpouts 1 aHAMU3UPOBATh TUCTOTPAMMBI, OAOMPATH MOAXO/IAIINN Har Ipakriueckas | [Ipesentamus
«CnyqaitHast TPYIIIIUPOBKHU; paborta; JumakTiaeck
M3MEHYMBOCTB)» TectupoBanue; | mif Matepuan

Tect

Hroro no pasneny: 6

Pa3znen 4. Beenenue B Teopuio rpagos

4.1. "'pac, Bepumna, pedpo. 0.25 0 OcBauBath OHATHS: Tpad, BepiuHA Tpada, pedpo rpada, CTerneHb YcTHbIN Ipesenranus

(BaJICHTHOCTB BEPIIHMHBI), LIEIb U UK 0IIpOC; Junaktuueck
OcBauBarh cOcoObl NPEACTABICHHUS 33/1a4 U3 Kypca anreOpbl, FreOMETpHH, [MpakTnueckas | il Matepuan
TEOPUH BEPOSTHOCTEM, APYrHX IPEAMETOB C MOMOIIBIO IpadoB (KapTsl, pabora;

4.2. [IpecraiieHne 3a1a4u C 0.25 0 OcBauBath monsiTus: rpad), Bepiunna rpada, peopo rpada, creneHb YerHbli [Mpesenranus

MOMOIIBIO Tpada. (BaJIEHTHOCTB BEPIINHBI), LI U UK 0IIpoC; JunaxTuueck
OcBauBath croco0bl MPEACTaBIEHHUs 3a/1a4 U3 Kypca aiareOpsl, FreOMeTpuH, [pakTnueckas | uit MmaTepuan
TEOPUH BEPOATHOCTEH, APYrUX MPEAMETOB C MOMOIIBIO IpadoB (KapTsl, pabora;

4.3.|Crenenb (BaJIGHTHOCTB) 0.25 0.25 OcBauBats noHATHS: rpad, BepmnHa rpada, pedpo rpada, cTeneHb VYcTHbI Ipeszenrtanus

BEPIIIMHEI. (BaJIEHTHOCTB BEPIIIMHBEI), IEIb 1 IIHKIT; OIIpOC; Junakrtuueck
Pemrats 3amaun Ha MOMCK CyMMBI CTETICHEH Bep- MIMH rpada, Ha MOMCK [MpakTudeckas | uil Mmarepuan
00xoxa rpaga, Ha IOUCK ITyTel B OPUEHTUPOBAHHBIX rpadax; pabora;

4.4.Uucno pédep u cymMmapHast 0.25 0.25 OcBauBath MOHATHA: Tpad), BepIuHa rpada, pedpo rpada, CTeneHb YcTHBIH Ipezenranus
CTEIEeHb BEPIIHH. (BaJICHTHOCTH BEPIIHHBI), LETb U UK, oTIpoc; Junakrudeck

Pemiars 3aaun Ha MOMCK CyMMBI CTENIEHEH Bep- IIKH rpada, Ha HOUCK [pakTnueckas | uit Matepuan
obxona rpada, Ha TIOUCK IyTel B OpUEHTUPOBAHHBIX rpadax; paborta;



https://resh.edu.ru/subject/lesson/1556/start/
https://resh.edu.ru/subject/lesson/1556/start/
https://resh.edu.ru/subject/lesson/1556/start/
https://obrazovaka.ru/matematika/stolbchataya-diagramma-primery-6-klass.html
https://obrazovaka.ru/matematika/stolbchataya-diagramma-primery-6-klass.html
https://obrazovaka.ru/matematika/stolbchataya-diagramma-primery-6-klass.html
https://obrazovaka.ru/matematika/stolbchataya-diagramma-primery-6-klass.html

4.5. |llems u UK. 0.5 0 0.25 OcBauBath moHsTHS: rpad), BepiunHa rpada, pedbpo rpada, cTeneHb YcTHBIH I[Mpesenranus
(BaJICHTHOCTB BEPIIMHBI), LETb U UK, 0OI1poc; Junakraueck
Pemiars 3aaun Ha MOMCK CyMMBI CTENIEHEH Bep- IKH rpada, Ha HOUCK [pakTnueckas | uit Matepuan
o0xona rpada, Ha OUCK MyTeH B OPUEHTUPOBAHHBIX rpadax; pabora;

4.6. [TyTs B Tpade. 0.5 0 0.25 OcBanBaTh MOHATHS: IMyTh B Tpade, Hnepos myTs, 00xox rpada, YcTHBIH [Mpesenranus

OPHEHTHPOBaHHBIN rpad; onpoc; JugaKTHIecK
IMpaktuueckas | Uit MaTepuan
paborTa;

4.7.| Ilpencrasnenue o cesaszHocTH (0.5 0 0.25 OcBauBath MoOHATHUS: Tpad), BepIuHA Tpada, pedpo rpada, CTeTeHb YcTHBIN ITpesenrtanus

rpada. (BaJICHTHOCTB BEPIIIVHBI), ICTb U UK 0Tpoc; JunakTruueck
Pemrats 3amaun Ha MOMCK CYMMBI CTETICHEH Bep- MIMH rpada, Ha MOMCK Ilpaxktuueckas | Wil MaTepHan
00xoxa rpaga, Ha IOUCK ITyTel B OPHEHTHPOBAHHBIX Tpadax; pabora;

4.8.106xo0x rpada (3itnepoB myts). (0.5 0 0.25 OcBanBaTh NOHATHS: ITyTh B Tpade, dHIepoB MyTh, 00xX0 rpada, YcTHBIN Ipesenranus

OpUCHTUPOBaHHbIH rpad; PenraTh 3amaun Ha IOUCK CYMMBI CTEIICHEH Bep- OIIpOC; Junaktruueck
muH rpada, Ha mouck 00xoja rpada, Ha MOUCK ITyTeil B IIpaktiueckas | uit MaTepuan
OPHEHTHPOBaHHBIX rpadax; pabora;

4.9. [pexncrasienue 00 1 0 0.5 OcBauBath MOHATHS: ITyTh B Tpade, 3iepoB myTh, 00X0x rpada, Ipaktnueckas | IIpeseHTanus
OpPHEHTHPOBAHHBIX OpUEHTHPOBaHHBII rpad; Pemrats 3a1aun Ha IOUCK CyMMBI CTENeHEH Bep- pabora; Junakraaeck
rpagax. nH rpada, Ha mouck 06xoaa rpada, Ha MOKUCK MyTeH B TectupoBanue; | uit Marepuan

OPHEHTHPOBaHHBIX rpadax; Tect

HWTtoro mo pazzaeny: 4

Pa3zgen 5.BeposiTHOCTD M 4ACTOTA CJIYYAHHOTO COOBITHS

5.1.|CnyyaiiHbIil OTBIT 0.5 0 OcBauBaTh MOHATHUS: CIy4YaiHBIN OMBIT U CIy4yaifHOE COOBITHE, YcTHbIN [pesenranus
cIydaiiHoe coOBITHE. MaJIOBEPOSITHOE U MPAKTHYECKH JOCTOBEPHOE COOBITHE; OIIpoc; Junakraaeck

HabmronaTh ¥ 3y4aTh YacTOTY COOBITHII B IPOCTHIX IKCIIEPUMEHTAX, B [MpakTnueckas | uit MmaTepuan
TOM YHCJIE C OMOIIBIO [U(POBBIX PECYPCOB, B X0/ MPAKTHIECKOH pabora;
paboThL;

5.2. BeposiTHOCTD U YacToTa 0.5 0 0 OcBauBaTh MOHATHS: CIIy4aliHBII OIBIT U CIIy4aiiHOE COOBITHE, YerHbii ITpesenTanus

COOBITHSL. MaJIOBEPOSITHOE 1 MPAKTHYECKH JJOCTOBEPHOE COOBITHE; OIIpoc; Junakradeck
W3yuarp poib KIIacCHYECKHX BEPOSTHOCTHBIX Mojeneil (MOHeTa, [pakTnueckas | uit MmaTepuan
UTpasbHast KOCTh) B TCOPHH BEPOSTHOCTEH; pabora;

5.3. [PoJib MaJIOBEPOATHBIX U 1 0 0.5 OcBauBaTh TOHATHS: CITy4aiHbIH ONBIT U Cly4yaiiHOE cOOBITHE, VYcTHbIi ITpesenTanus
MPAKTHIECKH JTOCTOBEPHBIX MAaJIOBEPOSTHOE M MPAKTHIECKH JOCTOBEPHOE COOBITHE; orpoc; JunaxTuyaeck
COOBITHI B IPUPOIE U B VI3y4aTh 3HAYNMOCTH MaJIOBEPOSITHBIX COOBITHI B MPHPOJIE U 00IIeCTBE [paktiueckas | Wil MaTepHan
oO1ecTBe. Ha BaXHBIX IpUMepax (aBapuu, HecYacTHBIE CITydau, 3alIuTa pabora;

NepCOHAIBHON MH(POPMAIHH, IIepeiada JaHHbIX);




5.4. Mowueta u urpanbHas 1 0 0.5 W3yuarb poJb KJIacCHYECKHX BEPOSTHOCTHBIX MoJeneil (MOHeTa, YcrHbii [IpesenTanus
KOCTb B TEOPUH UrpajbHasi KOCTh) B TCOPUU BEPOSITHOCTEH; 0I1poc; Junaktraeck
BEpOSITHOCTEH. Habmonath 1 u3ydaTh 9acToOTy COOBITHH B MPOCTHIX IKCIIEPUMEHTAX, B [MpakTudeckas | Uil Marepuan

TOM YHCJIE C IOMOLIBI0 U(POBBIX PECYPCOB, B X0/I€ MPAKTUYECKOH paborta;
paboThL;

5.5. |[IpakTiyeckas pabora 1 0.5 0.5 W3yuarh pojib KIACCHYECKHX BEPOSTHOCTHBIX MOjeseil (MOHeTa, Ipaktnueckas | IIpe3eHranus
«UacroTa BbIIaCHUS UrpajbHasi KOCTh) B TEOPUU BEPOSITHOCTEH; pabora; Junaktrueck
opJ1a Habnronath u M3ydaTs 4acTOTy COOBITHI B IPOCTHIX SKCIIEPUMEHTAX, B TectupoBanue; | uii Marepuan

TOM YHCJIE C IOMOLIBI0 MU(POBBIX PECYPCOB, B X0/I€ MPAKTUYECKOH Tect
paboThL;

HUroro mo pa3zeny: 4

Pa3nen 6. O6o6menne, KOHTPOJIb

6.1. [IpencraBnenue faHHBIX. 1 0 0.5 [oBTOpATH M3y4YeHHOE W BBHICTPAUBATH CHCTEMY 3HAHHIA, ITpaktuueckas 2%{%3‘%292731

Pemars 3amaun Ha IpeACTaBICHUE M ONMCAHNE NAHHBIX C TIOMOIIBIO pabora; https://foxford.ru/wi
M3yYCHHBIX XapaKTEPUCTHK; TectupoBanue; [Ki/matematika/statist
icheskiye-dannyye

6.2. OnmcatenbHast CTaTHCTHKA. 1 0 0.5 [oBTOpATH M3y4YEeHHOE W BBHICTPAUBATH CHCTEMY 3HAHHUIA, ITpaktuueckas %ﬁ%m

Pemars 3amaun Ha IpeACTaBICHUE U ONMCAHNE NAHHBIX C TIOMOIIBIO pabora; heskoye-

M3YYCHHBIX XapaKTePUCTHK; TectupoBanue; [predstavleniye-
statisticheskoy-
informatsii

6.3.| BeposrHocTh ciydaitHoro (3 05 15 [ToBTOpATH M3y4EeHHOE U BBICTPAUBATH CHCTEMY 3HAHHI, Ipaxtiueckas W

COOBITHSL. PemaTs 3agaun Ha NpPEACTABJICHUE M ONIMCAHUE JJAHHBIX C MOMOIIbIO pa60Ta; atnost-sluchaynogo-
U3y4YEHHbIX XapakTepucThk; OOCykaaTh NPUMEPbI CIy4aiHbIX COOBITHIH, Tectuposanue; [sobytiva
MaJio BEPOATHBIX U MPAKTHYECKH TOCTOBEPHBIX CIIyYalHBIX COOBITHH, MX

HWTtoro mo pazzaeny: 5

OBUIEE KOJIMYECTBO 34 2 16

YACOB I10 TIPOTPAMME



https://ppt-online.org/292731
https://ppt-online.org/292731
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INOYPOYHOE IINTAHUPOBAHUE

Ne Tema ypoka KoauyecTBO 4acoB Hdara Buasl, popmel
n/n H3yYeHHs] | KOHTPOJIS
BCEr0  |[KOHTPOJIBHBIE NpaKTH4YecKue
padoThI padoThI

1. [Ipencrapienne NaHHBIXB 1 0 0.5 YcrHbI# ompoc;
Tabaunax. IIpaxkTryeckas

pabora;

2. ITpakTHYecKre BBIUUCICHUAIIO 1 0 0.5 YeTHBIN onpoc;
TaOJIUUHBIM JaHHBIM. HpaKTquCKa;{

pabora;

3. M3Bneuenne u uHrepnperanus |1 0 0.5 YeTHBIN onpoc;
TaOINIHBIX JAHHBIX. [IpakTHueckas
[NpakTnueckas pabora pabota;
«Tabmumb.

4. I'paduueckoe 1 0 0.5 VYcTHsIil onpoc;
MPCICTABJICHUC JTaHHBIX B IIpaktuueckas
BU/IC KPYTOBBIX, pabora;
CTOJIOMKOBBIX
(cTONOYATHIX) AUATPAMM.

5. Urenne u mocTpoeHue auarpamm. |1 0 0.5 YeTHbll 0onpoc;
IIpaxTuyeckas
paborta;

6. UTeHre 1 TIOCTpOCHHE 1 0 0.5 VYcTHsIil onpoc;

arpaMm. IIpaxkTryeckas
paborta;

7. [Tpumepst 1 0 0.5 [IpakTryeckas
memMorpaduueckux pabora;
ArarpamMmm. TectupoBanue;
[MpakTiyeckas pabora
«JAnarpaMmbD»

8. UncnoBbie HAOOPHI. 1 0 0.5 YeTHbli onpoc;
IIpaktuueckas
pabora;

9. Cpennee apudmernyieckoe. 1 0 0.5 YcrtHbli onpoc;
IIpakTuueckas
pabora;

10. Meuana 4ncioBoro Habopa. 1 0 0.5 YcrHbll onpoc;
IIpakTryeckas
pabora;

11. 'V CTOHYMBOCTH METUAHBI. 1 0 0.5 YeTHbli onpoc;
IIpakTuueckas
pabora;




12. [paxruyeckas paGora 1 0.5 YcTHBIM onpoc;
«CpenHne 3HAYCHUA. [pakTHyeckas
pabora;

13. Hawubonbiliee 1 HaMMEHbIIIEE 1 0.5 YcTHBIN onpoc;

3HA4YCHUA YHUCIIOBOT'O H aKTHYeCKas
Habopa. P
pabora;

14. Pasmax. 1 0.5 YcTHBIN 0npoc;
[IpakTnueckas
pabora;

15 llosiyrosoBas KOHTpoJIbHAsA | 0 [IpakTudecKas

pa6oTa 60T1a:
pabora;
TectupoBanue;
16. Cryuaiinas 1 0.5 VYcTHBIN onpoc;
M3MECHYNBOCTH
[IpakTnueckas
(mpuMepsl).
pabora;
17. HacToTa 3HAYCHUI B 1 0.5 YcTHBIN onpoc;
MaCCHUBEC TaHHBIX. HpaKTquCKaﬂ
pabora;

18. ['pynnuposka. 1 0.5 VerHBIH ompoc;
IIpakTrueckas
pabora;

19. ['pynnupoBka. 1 0.5 VYcTHbIil onpoc;
[IpakTnueckas
pabora;

20. [HCTOrpamMmBsL. 1 0.5 YeTHBIN 0onpoc;
IIpaxTueckas
paborta;

21 [IpakTuueckas pabora 1 05 IpakTHyeckas

«CiyyaiiHasi ©3MEHUUBOCTb
paborta;
TectupoBanue;
22. I'pach, BepuiHa, pedpo. 1 0.5 VYcTHBI onpoc;
HpeﬂCTaBHeHI/Ie 3a1a4u C H
romonipto rpada. CrerneHb paktiHccKas
(BaJICHTHOCTB) BepIIMHBL. Uncio pabora;
pEOep 1 cymMapHasi CTEIICHb
BEPILHH.

23. Llens u nmxi. [lyTe B Tpade. 1 0.5 YcTHBIN onpoc;
[IpakTnueckas
pabora;

24. [TpexncTaBieHue o CBA3HOCTH 1 0.5 YcTHBIN onpoc;

rpada. O6xon rpada (dinepos
yTh).

[TpakTnueckas
pabora;




25. [Ipencrasnenne 06 1 0.5 [TpakTuueckas
OpMEHTHPOBAHHBIX Tpadax.
pabora;
TectupoBanue;
b
26. CrydaitHpiii OnbIT 1 1 0.5 YcTHBIH onpoc;
ciyuyaiiHoe coOBITHE.
B [IpakTrueckas
€POATHOCTDL U 4aCTOTa
COOBITHS pabora;
27. Ponb ManoBeposTHbIX 1 1 0.5 VYerHbll onpoc;
TMPAKTUIECKN NOCTOBEPHBIX H
COOBITHI B IPHUPOJC U B PaKkTHICCKas
o61IEeCcTBE pabora;
28. MoHeTa 1 urpajibHast KOCTbB 1 0.5 V CTHBIN OTIpOC;
TEOpPUH BEPOSITHOCTEH.
[IpakTnueckas
pabora;

29. [Ipaxtiyeckas pabota 1 0 [IpakTnueckas

«Yactora BBITTAICHUSA OpJiay
pabora;
TectupoBanue;

30. [IpencraBienue naHHbIX. 1 05 VYceTHbiid 0Ipoc;
IIpakTrueckas
pabora;

31. OmnucarenbHas CTaTHCTHKA. 1 0.5 YcTHBIHI ompoc;
IIpakTrueckas
pabora;

32. Hrorosas koHTpospHas pabora || 0.5 VY CcTHBIN 01poc;
[IpakTnueckas
pabora;

BeposTHOCTh cityyaifHOTO o
33. P y 1 0.5 YcrHslii onpoc;
COOBITHSL.
IIpaxTueckas
paborta;
BeposTHOCTh cityyaitHOro o
34. P J 1 0.5 YeTHblit onpoc;
COOBITHSL.
[IpakTnueckas
pabora;
OBIIEE KOJIMYECTBO HACOB (34 16

I10 ITPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OUPPOBBIE OGPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://urok.1sept.ru/articles/582818

http://alfusja-bahova.ucoz.ru/load/7_klass/4-3-2
https://www.mathedu.ru/text/bunimovich_bulychev_osnovy_statistiki_i_veroyatnost_5-11_2008/p0/
https://education.yandex.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://math-oge.sdamgia.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

YuebGHOe 000pyT10BaHnE
YYEBHOE OBOPYJIOBAHUE
1. JINHEWKA KJTACCHAS
2. TPEYTOJIbHUK KJIACCHBIH (45°, 45°)
3.TPEYT'OJIBHUK KJIACCHBIH (30°, 60°)
4. TPAHCIIOPTUP KJTACCHBIHN
5.1IUPKYJIb KJIACCHBI
6.HABOP KJIACCHOI'O UHCTPYMEHTA
7.PYJIETKA
8.MEJI BEJIbII
9.MEJI LIBETHOI1.
MOJIEJIU JUUTS U3YUEHU S TEOMETPUYECKUX ®UT'YP —YACTHU LIEJIOTO HA KPYTE, TPUTOHOMETPUYECKUM KPYT,
CTEPEOMETPUYHBI HABOP, HABOPbI TEOMETPUUYECKUX MOJEJIEN K ®UT'YP C PA3SBEPTKOI.
TTEYATHBIE MATEPUAJIBI JUJTS PA3JIAUM HA YPOKAX — ITOPTPETHI BBIJJAIOIIAXCS YUYEHBIX B OBJIACTU MATEMATHKH,
JIMJAKTUYECKUE MATEPUAJIBI 11O AJITEBPE U TEOMETPUM, KOMIUIEKTBI TABJIMLI.
TEXHUYECKHUE CPEJICTBA OBYUEHWS KOMITbIOTEP [PEITOJABATEJIA, MYJIbTUMEJIUAHBIN [TIPOEKTOP, UHTEPAKTUBHASA
JIOCKA.


http://alfusja-bahova.ucoz.ru/load/7_klass/4-3-2
http://www.mathedu.ru/text/bunimovich_bulychev_osnovy_statistiki_i_veroyatnost_5-11_2008/p0/
http://www.yaklass.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
ITPOLOECCA

YYEBHOE OBOPYJOBAHHE

VY4eOHUK, MyJIbTUMEIUWHBIN KOMIIBIOTED, IPOEKTOP, KOJIOHKH

OBOPYJIOBAHME J1Jis1 MPOBEAEHUS JIABOPATOPHBIX, IPAKTUYECKHUX
PABOT,JEMOHCTPALIUI

HoytOyxk - paboyee mecTo yueHuKa - 8

wt.CereBoit kommytarop D-Link - 1

IT.



MNOACHUTEJIbHAS 3AITMCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "AJITEBPA"

Pabouas nmporpamMma o yue6Homy Kypey "Anredpa" mis o0ydaromuxcs 8 Ki1accoB pa3paboTaHa Ha OCHOBE
®enepalibHOTO TOCYJapPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAApTa OCHOBHOTO 001Iero 00pa3oBaHus ¢ y4ETOM
U COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, IPEIBABISIEMbIX K MATEMAaTHYECKOMY 00pa30BaHUIO, U TPATULUIL
poccuiickoro o0pa3oBaHusl, KOTOpble 00ECIIEYNBAIOT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIIUAMU,
COCTaBJISIOLIMMHU OCHOBY JUISl HEMIPEPHIBHOTO 00pa30BaHUs M CAMOPA3BUTHS, a TAKXKE IIEIOCTHOCTh
00OLIEKYIBbTYPHOT0, TUYHOCTHOTO U ITO3HABATENILHOTO pa3BUTHsI 00ydaromuxcs. B nmporpamme yureHs! uuen
u noyioxkeHust KoHuenmuu pa3BuTHs MaTeMaTH4deckoro oopasoanus B Poccuiickoit deneparuu. B smoxy
1 poBoi TpaHchopMaluu BeexX chep 4enoBeueCcKoi NeaTeTbHOCTH HEBO3MOXKHO CTaTh 00pPa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOil MaTeMaTHUYECKOH MOATOTOBKH. YK€ B IIKOJIE MATEMAaTHKA CIIYKHT
OTIOPHBIM MPEIMETOM ISl U3YUYEHUSI CMEKHBIX TUCIUIUIMH, a TTOCJIE IKOJIbl peaIbHOM HEOOXO0IUMOCTHIO
CTaHOBUTCS HEMPEPHIBHOE 00pa3oBaHKe, UTO TPEOYET MOIHOLIEHHON 06a30B0ii 00111e00pa30oBaTeNbHOM
MOATOTOBKHU, B TOM YHCJIE U MAaTEMaTUYECKOM.

310 00yCIOBICHO TE€M, UYTO B HAIIM JTHU PACTET YUCIIO MPO(ecCcHii, CBA3aHHBIX C HETIOCPEICTBEHHBIM
NPUMECHEHUEM MaTEeMAaTHKH: U B c(hepe SIKOHOMUKH, U B OM3HECEe, M B TEXHOJOTUIECKUX 00JIaCTsIX, U TAXKE B
ryMaHuTapHbeiX cepax. Takum oOpa3om, KPyr MKOJLHUKOB, 111 KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HAYMMBIM MPEMETOM, PACIITUPSIETCS.

[TpakTudeckast Mojxe3HOCTh MAaTEMATHKH O0YCIIOBJICHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYPHI HAILIETO MUPA: MPOCTPAHCTBEHHBIE ()OPMBI U KOJTMYECTBEHHBIE OTHOIIICHUS OT
MPOCTEHIIINX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX ISt
pa3BUTHUS HAYYHBIX U MPUKIAAHBIX Uaeil. be3 KOHKpeTHhIX MaTeMaTHYECKUX 3HAHUI 3aTPyIHEHO TOHUMaHUE
MPUHIIUIIOB YCTPOMUCTBA U HCIIOIb30BAHHS COBPEMEHHON TEXHUKU, BOCIIPUATUE Y UHTEPIPETAIIS
pa3zHo00pa3HON COLUATBHON, IKOHOMUYECKOM, TOTUTHYECKON nHpopMaiuu, MaaodhdekTuBHa
MOBCE/IHEBHAS MTPAKTHYECKasl IeATENbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBITOIHATD
pacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTh U PUMEHSATH (DOPMYIIbI, BIAJETh MPAKTUIECKUMU MPUEMaMHI
TeOMETPUUECKUX U3MEPEHUI U TOCTPOCHUH, UNTaTh HHPOPMAIIHIO, IPEACTABICHHYIO B BUJIE TaOIHII,
IUarpamm u rpaukoB, )KUTh B YCIOBUSX HEOMPENEIEHHOCTH U MOHUMATh BEPOSITHOCTHBINA XapakTep
CIIy4aifHBIX COOBITHIA.

OAHOBpPEMEHHO C pacHIupeHueM cdep MPUMEHEHHUsS MaTeMaTHKH B COBPEMEHHOM 00111ecTBe BCE Ooee
BaXHBIM CTAHOBHUTCS MAaTEMATHYCCKHUNA CTUIJIb MBIIIIJICHUS, POSIBIISTFOIIANCS B OTIPEICIIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mporiecce u3ydeHust MaTeMaTUKH B apCeHal MPUEMOB M METOJIOB MBIIIIJICHHUS YEIOBEKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKIUS U JEAyKITUs, 0000IIeHNe U KOHKPETU3AIUs, aHATIU3 U
CUHTE3, KIIacCU(UKAIIHS U CHCTeMaTH3alusl, abcTparupoBanue U aHanorus. O0beKThl MaTEMaTUYECKUX
YMO3aKJIIOUCHHH, TPaBUiia UX KOHCTPYHUPOBAHHS PACKPHIBAIOT MEXAHU3M JIOTHYECKUX TTOCTPOSHUH,
CIOCOOCTBYIOT BBIPA0OTKE YMEHHS (OPMYITHUPOBATH, 0OOCHOBBIBATH U JIOKA3BIBATH CYXKACHUS, TEM CAMBbIM
Pa3BUBAIOT JIOTHYECKOE MBITIUICHHE. BemyIas poiib MpUHAUICKUT MaTEMAaTHKE U B (DOPMUPOBAHUH
AITOPUTMUYIECKON KOMITOHCHTHI MBITIICHUS ¥ BOCITUTAHUM YMEHHH JICHCTBOBATH 110 33JJaHHBIM aJITOPUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC U KOHCTPYUPOBATh HOBHIE. B mporiecce pemenus 3aad — OCHOBOM y4eOHOM
JeSATeTLHOCTH Ha YPOKaX MaTeMAaTHKN — Pa3BUBAIOTCS TaK)Ke TBOpUYECKAs M MPUKIIaHAS] CTOPOHBI
MBIIUTICHHUS.

OOyueHnne MaTeMaTHKE 1aéT BO3MOKHOCTh PAa3BUBATh Y 00yUaIOIINXCS TOUHYIO, PAI[MOHATIBHYIO U
WH(OPMATUBHYIO pedb, yMEHHE OTOMPATh HanboJIee MOIXOISIIHE I3bIKOBbIE, CAMBOINYECKHE, Tpaduueckue
CPEeICTBA TSl BRIPAXKCHHSI CY>KJICHUHN M HATJISITHOTO MX MPECTaBICHUS.

Heo0xo1uMbIM KOMITOHEHTOM 0011l KyIbTYphl B COBPEMEHHOM TOJIKOBAHHH SIBIISIETCS 00I1Iee 3HAKOMCTBO



C METOJIaMH MO3HAHMS JeWCTBUTEILHOCTH, IPECTABICHUE O IPEAMETE U METOJaX MaTeMaTHKH, X OTIHYUI
OT METO/IOB JIPYTMX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHUSI MAaTEMaTUKH IS
peleHus HayYyHbIX U IPUKJIaIHBIX 3a1a4. Takum 00pa3oM, MaremaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIaJ1 B JOPMHUPOBAHUE OOIIEH KYIbTYphl YETIOBEKA.

M3yuenne MaTeMaTHKU TaK)Ke CIIOCOOCTBYET ACTETUYECKOMY BOCIIUTAHHIO YEJIOBEKa, TOHUMAHHIO
KPacoThl M U3SIIIECTBA MATEMAaTHUECKUX PACCYKACHUN, BOCIPUATHIO T€OMETPUIECKUX (POPM, YCBOCHHIO

HJIeu CUMMCTPHUH.

HEJN U3YYEHUA YYEBHOI'O KYPCA "AJI'EBPA"

AunreOpa sIBIIIETCSI OJJHUM U3 OMOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHA 00EeCTIeUnBaeT U3YUCHUE APYTHX
JTUCLUILINH, KaK €CTECTBEHHOHAYYHOTO, TaK U TYMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHUE HEOOXOUMO ISt
MPOJIOHKCHHSI 00pa30BaHUs U B IIOBCEAHEBHOM XKU3HU. Pa3BuTHe y 00ydaromuXcsi HAy9IHBIX MTPEICTABICHHM
0 MPOUCXOXKICHHUH U CYITHOCTU aNreOpandeckux abCTpakinuid, Clioco0e OTPaKCHHSI MaTEeMaTHIeCKON HAyKOH
SBJICHUH U MPOLIECCOB B MPUPO/JIE U OOILECTBE, POJIM MATEMAaTUYECKOTO MOJICIIMPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAYECTB MBIILICHUS,
HEOOXOUMBIX JIJIS a/laliTallii B COBPEMEHHOM I poBoM obiecTBe. M3ydeHue anredpbl eCTeCTBEHHBIM
0o0pa3om obecrieynBaeT pa3BUTHE YMEHHs HA0II01aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIILIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATh CBOU JACHCTBHSI U BHIBOJIBI,
dbopmynupoBath yrBepxaeHus. OcBoeHHE Kypca anreOpsl 00ecrieunBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS
00y4aroIuXCsl: OHU UCTONB3YIOT IEAYKTUBHbBIC M MHYKTUBHBIC PacCyXIeHuUs, 0000IIeHHE U
KOHKpETH3aIuio, abcTparupoBanue u ananoruto. Odyuenue anredpe npeanonaraetT 3HaYuTeNbHbIN 00bEM
CaMOCTOSITENILHOM 1eATeIbHOCTH 00yUaIOIINXCs, TOITOMY CAMOCTOSITENIbHOE PEIICHUE 3a]]a4 €CTECTBEHHBIM
00pa3oM sIBJIIETCS peanu3alueil 1eaTeIbHOCTHOTO MPUHITUIA 00yUeHHUS.

B cTpykType mporpaMMbl yaeOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHUMAIOT
COJIEpKATEIHbHO-METOANYECKUE JIMHUM: «YKCIIa U BEIYUCICHUSY; «AJIreOpaniecKiue BIPaXKECHUS;
«YpaBHEHMS U HepaBeHCTBay; «DyHkuuny. Kaxkaas u3 3Tux coiepKareIbHO-METOANYECKUX JTMHUN
pa3BUBAETCA HA MPOTSHKCHUH TPEX JIET M3YUYEHUs Kypca, €CTECTBEHHBIM 00pa3oM MEPerieTasch u
B3aUMOJICUCTBYS C IPYTUMHU €ro JTUHUSIMH. B X0/1e n3ydeHus Kkypca 00y4aromumMcs MPUXOUTCs JIOTHUECKH
paccyX1arthb, UCIOJIH30BaTh TEOPETUKO-MHOKECTBEHHBIHN S3bIK. B CBSI3M C 3TUM 11€71€CO00pa3HO BKIIOUYUTH B
MPOTPpaMMy HEKOTOPBIE OCHOBBI JIOTUKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE PAa3/1€bl MATEMATHYECKOTO
00pa30BaHMs U CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YUYaIOUIMMUICS OCHOB YHUBEPCAILHOTO MAaTEMAaTHYECKOTO
s3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, UTO COJIEPKATEIILHON U CTPYKTYPHOM OCOOCHHOCTHIO Kypca
«AnreOpay SBISETCS €0 UHTETPUPOBAHHBINA XapaKTep.

Conepsxanne nuHun «Hucna v BBIYUCICHUS» CIIYKUT OCHOBOM JUTsI TalTbHEHIIIETO N3YUEHUsI MaTEMATUKH,
CIOCOOCTBYET Pa3BUTHIO Y 00 yUAIOIIMXCS JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHS TTOJB30BATHCS
aITOPUTMaMHU, a TAKXKE MPUOOPETCHHUIO TPAKTUIECKUX HABBIKOB, HEOOXOAMMBIX JJISI IOBCETHEBHON KU3HH.
Pa3BuTHe NOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAlIMOHAIBHBIMU U UPPALMOHATIEHBIMU YHCIIAMH,
dbopMUpOBaHHUEM TIPEJICTABICHUI O IEHCTBUTEIBHOM UKCIIe. 3aBepIICHIEe OCBOCHHSI YUCIOBOM THHUU
OTHECEHO K CTaplIeMy 3BeHy O0IIero o0pa3oBaHHUs.

Copep:xanue qByX alreOpandeckux JUHUH — «AJreOpandeckre BRIPaKEHUs» U «Y paBHEHUS U
HEPAaBEHCTBA» CIMOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIUXCS MATEMATUYECKOTO armapaTa, Heo0X0uMOro
JUTSL pellieHus 3a1a4 MaTeMaTUKHU, CMEXXHBIX IIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. B ocHOBHOM
HIKOJIe Y4eOHBIN MaTepHuall TPYNIHUPYETCsS BOKPYT PAIIMOHANBHBIX BRIpaKEHUN. AnreOpa 1eMOHCTPUPYET
3HAYEHHE MaTEeMaTHKU KakK s3bIKa JJIs1 MOCTPOEHUSI MaTEMAaTUUECKUX MOJIENIEH, OMUCAHUs MTPOLIECCOB U
SIBIIGHUN peanbHOro Mupa. B 3amaun o0yueHus anreOpe BXOAT TakKe AalbHEHIIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIJIEHUS, HEOOXOIUMOTO, B YaCTHOCTH, /Il OCBOEHUS Kypca HHPOPMATHKHU, U
OBJIaJICHUE HaBBIKAMU JCTYKTUBHBIX paccyxaeHuil. [[peoOpa3zoBanrie CHMBOIBHBIX (POPM BHOCUT CBOM



cneunduyeckuii BKIaa B pa3BUTHE BOOOPaXKEHUS, CIOCOOHOCTEH K MaTEMaTHUECKOMY TBOPYECTBY.
Coneprxanne GyHKIHOHATIBHO-TpapUUECKON JIMHUH HAIIEJICHO HA MOTy4YeHUE IIKOJbHIUKAMH 3HAaHUH O
(GYHKIMAX KaK BaKHEHIIEH MaTeMaTH4YeCKON MOJIEH ISl OTIMCAHUS U UCCIIEIOBAHUS Pa3HO 00pa3HBIX
NPOIIECCOB U SIBJICHUH B MpHpoJIe 1 obuiecTBe. M3yueHnue 3Toro Marepuaia criocoOCTBYET Pa3BUTHIO Y
00yyaromuxcsi yMEHHUS UCI0Ib30BaTh PA3JIMUYHbIE BbIPA3UTENbHbBIE CPEACTBA A3bIKa MATEMAaTUKHA —
CJIOBECHbIE, CUMBOJIMYECKHUE, TpaduuecKre, BHOCHT BKJIa/ B (POPMHUPOBAHUE MPEACTABICHUH O POJIU

MAaTCMAaTUKH B Pa3BUTUN NUBUJIN3AIIUN U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

CornacHo yueOHOMY IIaHy B 8 Kjacce u3ydaercs yueOHbI Kypc «Anredpay, KOTOPBIA BKIFOYAET
CJICAYIOIINE OCHOBHBIE Pa3/Ieibl colepKaHus: «Uucaa u BBIYUCICHU Y, «ANredpaniecKue BEIPAKECHU»,
«YpaBHEHUS U HEPAaBEHCTBa», «DyHKIMI». Y4eOHBIN TIaH HAa U3y4eHHE areOphl B § Ki1accax OTBOJAHUT 3
y4eOHbIX Yaca B Hezeno, 102 yueGHbIX yaca B TO/I.



COJEPKAHUE YYEBHOI'O KYPCA "AJI'EBPA"

Yucia v BBIYHCTIEHUA

KBanpatuslit kopenb u3 yncina. [lonsarue o0 uppaioHaabHOM Yucie. JecaTuuHbie MpuoInKeHUs
UppauoHaIbHBIX uncen. CBolicTBa apuMETUUECKUX KBAJPATHBIX KOPHEH U UX IPUMEHEHHUE K
peoOpa3oBaHUIO YUCIIOBBIX BRIPAXKEHUN U BBIYUCICHUAM. JlelicTBUTEIbHBIE YHCIA.

Crenens ¢ 1enbIM MokaszateneM 1 e€ cBoiicTBa. CTaHgapTHas 3aIIUCh YUCIIA.

Anredpanyeckue BbIpakeHU s

KBagparHslil TpEXUIECH; pa3JIOKEHUE KBAJAPATHOIO TPEXUWICHA HA MHOKUTEIH.
Anrebpanueckas 1podb. OCHOBHOE CBOKCTBO anredpandeckoit qpoou. CrnokeHue, BEIYUTAHUE,
YMHOXXEHUE, JeJIeHHEe alredpandeckux Ipodeil. PaninoHanbHble BhIpaXKEeHUS U UX IpeoOpa3oBaHue.

YpaBHeHNsI U HEPaAaBEHCTBA

KBangpatHoe ypaBHeHue, popMyia KopHe kBagpaTHoro ypaBHeHus. Teopema Buera. Pemenne
YpaBHEHUH, CBOJSALINXCS K JIMHEHHBIM U KBaapaTHbIM. [IpocTeiimne npoOHO-palinoHanbHble ypaBHEHUS.

I'padmyeckas mHTEpIIpETALIUS YPABHEHUH C IBYMS TICPEMEHHBIMU U CUCTEM JIMHCHHBIX YPaBHEHUU C IBYMs
nepeMeHHbIMU. [IpuMepsI pelieHns CuCTEM HETMHENHBIX YPABHEHUN € ABYMs IIEPEMEHHBIMHU.

Pemrenune TekCTOBBIX 33124 anreOpandecKuM CrocoooMm.

YucnoBble HEPaBEHCTBA U UX cBOMCTBA. HepaBeHCTBO ¢ 0/1HOM epeMEHHON. PaBHOCUIIBHOCTH HEPABEHCTB.

JIunHeiiHble HEpAaBEHCTBA C OAHOM NepeMeHHOM. CHcTeMbl TMHEMHBIX HEPABEHCTB C OJIHOM EPEMEHHOM.

DOyHKIUUHA

ITonarue Gynkuuu. O6sacTh onpeeneHnss 1 MHOKECTBO 3HaueHul GyHKuu. CriocoObl 3a1aHus
GbyHKIHIHA.

I'padux ¢pynkuuu. UreHue cBoicTB GpyHKIMU 10 €€ rpaduky. [Ipumeps! rpadpukoB pyHKIUH,
OTpaKaIOIIUX peaslbHbIE MPOLIECCHI.

DyHKIUH, OUCHIBAIOLINE IPSIMYIO U 0OpPaTHYIO MPOMOPIUOHAIBHBIE 3aBUCUMOCTH, UX IPaUKH.
OyHKIIMM Y = X%,y =X°, y=\/x, y= IxL

I'paduueckoe perieHne ypaBHEHUM U CUCTEM ypaBHEHHIA.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

OcBoenne yueOHOTO Kypca «ANTreOpbl» T0JKHO 00ecTiednBaTh JOCTHKEHHE Ha YPOBHE OCHOBHOT'O OOIIET0O
00pa3oBaHus CIEAYIOINX JINYHOCTHBIX, METAIIPEAMETHBIX M IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHS ITPOTPAMMBI YI€OHOTO Kypca «AJredpay XapakTepu3yrTCs:

I[IaTpunoTnyeckoe BOCIUTAHME:

MPOSIBJICHUEM UHTEpeca K MPOLUUIOMY M HACTOSILIEMY POCCHICKON MaTEMAaTUKH, [ICHHOCTHBIM OTHOIIIEHUEM
K JIOCTH>XKEHUSAM POCCHICKUX MAaTEMATHKOB M POCCHUMCKON MAaTEMAaTHYECKOM LIKOJIbI, K UCIIOJIb30BAHUIO 3TUX
JOCTHKEHUH B IPYTHX HayKax U MPUKIATHBIX cepax.

I'pa:knanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00s13aHHOCTEHN TpakJaHUHA U pealIi3alluy ero Ipas, MPeICTaBICHUEM O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHHM, IPOLEAYpP rPaKIaHCKOTO
oOmiecTBa (BEIOOPHI, OMPOCHI U TP.); TOTOBHOCTBIO K 00CYKIEHUIO STUYECKUX MTPOOIIeM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HayKH, OCO3HAHUEM BaXKHOCTH MOPaJb- HO-3THUYECKHUX
MPUHIIUIIOB B I€ATEILHOCTH YYEHOTO.

TpyaoBoe BociuTanue:

YCTAaHOBKOW HA aKTMBHOE YYaCTHE B PEIICHUM MPAKTHUECKUX 3a7a4 MaTeMaTUUE€CKOW HAMPaBJIEHHOCTH,
OCO3HAHHUEM BaKHOCTH MAaTEeMaTUYECKOTO 00pa30BaHUS HA MIPOTSHKCHUH BCEH KU3HU JIJIS YCIICIITHON
pohecCHOHANBHOM IEATEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA,

OCO3HAaHHBIM BBIOOPOM U IOCTPOCHUEM MHAUBHUIYabHOM TPAeKTOPUU 00Pa30BaHUS U KU3HEHHBIX IJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCKoe BOCIIMTAHNE:

CHOCOOHOCTBIO K AMOIIMOHATILHOMY U ACTETUYECKOMY BOCIIPUSATHIO MAaTEMAaTUYECKUX 0OBEKTOB, 3a/1a4,
pelieHui, pacCyXAeHUI; YMEHHIO BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT0 IO3HAHUS:

OpPUEHTAIINEH B IEATEILHOCTH HAa COBPEMEHHYIO CUCTEMY HaYYHBIX ITPEICTABICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, PUPOJIBI M 00IIECTBa, TOHUMAaHUEM MAaTEMaTUYECKONW HAYKU KaK
cdepbl UeTOBEUECKOM 1eATeTbHOCTH, STANOB €€ pa3BUTHS U 3HAYMMOCTH JJIS1 pa3BUTHI IUBUITH3AIUY;

OBJIAJICHUEM S3bIKOM MaTE€MaTUKH U MaTEMAaTUYECKON KyJIbTYpPOU Kak CPeICTBOM MTO3HAHUS MUDPA;

OBJIAJICHUEM MPOCTEHIITMMHU HAaBBIKAMH MCCIIEIOBATENbCKON AESTENBHOCTH.

du3nyeckoe BOCNUTaAHUE, POpMHUPOBAHHE KYJIbTYPbI 310POBbS M SMOLMOHAJIBHOIO 0J1Ar0NOJYYHs:

TOTOBHOCTBIO PUMEHSTh MAaTEMaTUUYECKUE 3HAHUS B UHTEPECAX CBOETO 3JJ0POBbsI, BEICHUS 3JOPOBOTO
o0pa3za Xu3HH (370pOBOE MUTaHUE, COATTAHCUPOBAHHBIN PEKUM 3aHITHI U OTABIXA, perysapHas pusndyeckas
AKTHUBHOCTb);

c(hOpMHUPOBAHHOCTHIO HaBbIKA PeICKCHHU, TPU3HAHUEM CBOETO MpaBa Ha OITMOKY M TAKOTO K€ IMpaBa
JIPYTOro YeoBeKa.

JKOJIOTHYECKOe BOCTIMTAHME:

OpHUEHTAIlNeH Ha TPUMEHEHHE MaTeMaTHIECKUX 3HAHUI JUIS PEIIeHHUs 33a/a4 B 00JIaCTH COXPAaHHOCTH
OKPY’KaIOIIEeH Cpeibl, TIITAHUPOBAHUS TTOCTYITKOB M OIEHKH MX BO3MOJKHBIX IMOCIIEACTBUH JJII OKPY>KAFOIICH
Cpenpbl;

OCO3HaHUEM TJI00ATTLHOTO XapaKTepa SKOJOTUUECKHUX MTPOOJIEM H ITyTEH UX PEIICHHS.

JIN4YHOCTHBIE pPe3y/bTaThl, 00eceYrBAKONIUE ATANTANNI0 00y4AKIIErocsi K U3MEHSI IO IMMCH
YCJI0BUAM COLMAJIBHOM M IPUPOIHOM Cpeabl:

— T'OTOBHOCTBIO K )IGfICTBI/ISIM B YCJIOBUAX HGOHpe}IeHéHHOCTI/I, MOBBIIICHUIO YPOBHA CBOCH



KOMIIETEHTHOCTHU 4Y€pe3 IMPAKTUYECKYIO AEATEIbHOCTD, B TOM YUCJIE YMEHHUE YUUTHCS y IPYTUX JIIOACH,

HpI/IO6peTaTI> B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHUW, HABBIKKW U KOMIICTCHIIMU U3 ONIbITA APYTUX;

— HE00X0AUMOCTHIO B (JOPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM 4YHCcie (pOopMyTupoBaTh UICH, TOHATHS,
TUIIOTE3bl 00 0OBEKTaX U SIBJICHUSX, B TOM YHCIIE paHEe HE U3BECTHBIX, OCO3HABATh JEPHUIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

— CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOMINN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMBIE PEIICHUS U ACUCTBUS, ((OpMYyTUpOBATH
Y OLIEHUBATh PUCKHU U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3ylnbTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTo Kypca «Anredpay XapakTepu3yrTCs

OBJIAJICHUEM YHUBEPCATLHBIMU NOZHAGAMEIbHBIMU OClICMBUAMU, YHUBEPCATILHBIMU KOMMYHUKAMUGHBIMU

O0elcmeusamMu U YHUBEPCANbHbIMU PE2YAAMUBHBIMU OeUCNEUIMU.

1) Vhusepcanvhvle noznasamenvhsle delicmeus obecneuusarom Gopmuposanue 6a308bix KOCHUMUBHBIX

npoyeccoes 06)/’{61}01/141/[)66‘}2 (0060€Hu€ Memooo8 No3HAHUA OKpyatcaroweco mupa, NPpUMeHerue 10cu4eCKux,

uccnedosamenbCKux onepayuil, ymenuil pabomams ¢ ungopmayueli).

Ba3oBrble Jloruueckue geiicTBUsA:

— BBIABJIATH U XaPAKTCPU30BATh CYHICCTBCHHBIC IIPU3HAKN MATEMAaTUUCCKHUX 06’[>CKTOB, HOHHTHﬁ,
OTHOILICHUH MCKAY INOHATHUAMU, (1)OpMan/Ip0BaTb OIIpCACIICHUA HOHHTHﬁ; YCTaHaBJIMBATb
Cy'H_IeCTBeHHHﬁ IIPpHU3HAK KJ'IaCCI/I(l)I/IKaI_[I/II/I, OCHOBAaHMUA OJIA O606H.[CHI/I$I H CpaBHCHUA, KPUTCPHUH
IIPpOBOAMMOI'O aHaJIn3a,

— BOCIIPUHUMATDb, CI)OpMYJ'IPIpOBaTL nu Hp606p330BBIBaTB CYXKACHUA: YTBCPAUTCIBbHBIC U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U O6HII/IG; YCJIOBHBIC;

— BBISABIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B (paKTax, JaHHbIX,
HaAOJIOACHUAX U YTBEPKACHUSAX; IIpe/ylaraTb KpUTEPUHN AJIS BBISIBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

— JIeNaTh BBIBOJIBI C UCMIOJIb30BAHNEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKITIOUEHUH 110 aHAJIOTHH,

— pa3buparh JOKa3aTebCTBA MATEMATUYECKUX YTBEPKAECHUH (MIPSAMBIE U OT IPOTUBHOTO), TPOBOAUTH
CaMOCTOSITENILHO HECTIOKHBIE JOKa3aTeIbCTBA MaTEMaTHUECKUX (PaKTOB, BBICTPAUBATh apryMEHTAIINIO,

MIPUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,

— BBIOUpATH CIIOCO0 pelieHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPHMAHTOB PELICHHUS,
BbIOMpaTh HanboJee MOAXOASAIINN C YIETOM CAMOCTOSITENILHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble nccieaoBarejbCcKue AeHCTBHA:

— HCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HaHUs; (POPMYJIMPOBATh BOIIPOCHI,
¢bukcupymoume NpoTUBOpedre, IpodeMy, CaMOCTOSATENBHO YCTaHABIMBATh HCKOMOE U JaHHOE,
(GbopMHPOBATh TMIOTE3Y, APTYMEHTHPOBATh CBOIO NMO3ULIHIO, MHEHHE;

— TPOBOJUTH IO CAMOCTOSATEILHO COCTABJICHHOMY TUIaHY HECJIOXHBIN dKCIIEPUMEHT, HEOOIIBIIIOE
UCCIIEIOBAHKE M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHnIeCKOro 00beKTa, 3aBUCUMOCTEH 00bEKTOB
MEXy COOOH;

— CaMOCTOATCIBHO (I)OpMy'J'II/IpOBaTB O606H_[CHI/ISI " BBIBOJBI IO pE3yJibTaTaM HpOBC)IéHHOFO



HaGHIO,[[CHI/IH, HUCCICO0OBAaHUA, OLICHUBATDH HOCTOBepHOCTB HOHy‘-IeHHBIX pe?)yJ'H:TaTOB, BBIBOJIOB 1
0000IIIeHMIT;

— HPOTHO3UPOBATH BO3ZMOXKHOC pa3BUTUC NPOLIECCA, a TAKIKEC BbIABUT'ATH MMPCAITIOJIOKCHUA O €TO
Pa3BHUTHH B HOBLIX YCJIOBHAX.

Paborta ¢ nndgopmanmeii:

— BBISBIIATH HEIOCTATOYHOCTH M H30BITOYHOCTh HH(POPMAIUH, TAHHBIX, HEOOXOUMBIX IS PEIICHUS
3aJa4u;

— BBIOMpATh, AaHAIU3UPOBAThH, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIUIO PA3IUUYHBIX
BUJIOB M (JOPM IIPECTABIICHHUS;

— BBIOUpATh GOPMY MpEACTABICHUS HHPOPMALIUHN U WILTIOCTPUPOBATH PELIacMbIe 33]Ja4l CXEMaMH,
JrarpaMMamy, MTHOM rpaduKoi 1 uX KOMOUHALMSMU;

— OIIGHUBATh HAAEXKHOCTh I/IH(l)OpMaHI/II/I I10 KpUTEPUAM, IPCATTOKCHHBIM YUYUTCICEM HUIIN
C(bOpMyanOBaHHLIM CaMOCTOATCIIBHO.

2) VHnusepcanvHvle KOMMYHUKAMUGHBLE OClcmEUsi 00eCnedusam c@hopmMuposanHoCns COYUAIbHBIX
HABBIKOB 06yuai0u4uxc;z.
Oomenmne:

— BOCIIpUHHUMATb U Q)OpMYJ'II/IpOBaTB CYKACHUA B COOTBCTCTBHUHU C YCJIOBHUAMHU U LECIIAMU 06H_[CHI/IH;
SICHO, TOYHO, 'PAMOTHO BBIPAXKATb CBOXO TOYKY 3PpCHUS B YCTHBIX U [IMCbMCHHBIX TCKCTAX, J1dBATh
MOSACHCHUA 11O X0y PCIICHUS 3a1a4l, KOMMCHTHUPOBATDH HOJ'Iy‘IGHHBIfI pe3yiIbTar,

— B X0Jie 00CY>KJIeHHs 33/1aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIaeMON TEMbI, IPOOIEMBI, PeIIaeMOii
3a/1auu, BHICKA3bIBaTh UJICH, HAIICJICHHBIE HA TIOUCK PEIICHUS; COIIOCTABIISITH CBOU CYXKICHUS C
CY>KJICHUSIMH JIPYTUX YYACTHUKOB JUATIOTa, 0OHAPYKUBATh PA3IMYHE U CXOJICTBO MO3UIIHI; B
KOPPEKTHOH opme GopMyIUpOBATH Pa3HOTIIACHS, CBOU BO3PAXKEHUS,

— TMPEACTaBIAThH PE3YIbTAaThl PEHICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBaHMsI, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUIEHUS C YUETOM 3ajay MPEe3eHTAallUN 1 0COOCHHOCTEN
ayJAUTOPUH.

CoTpyannuecTBo:

— IIOHUMATb U UCII0JIB30BaTh MPEUMYIICCTBA KOMaHI[HOi/JI u HHHHBHHyaHBHOﬁ pa6OTI)I IIpUu pCUICHUHA
y‘-I€6HI>IX MAaTEMAaTHUYCCKUX 3aJa4,

— MPUHUMATH LI€JIb COBMECTHOM JEATEIIbHOCTH, IUTAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThI,
pacripenieniaTh BUAbI paboT, JOroBapuBaThCs, 00CYXAaTh MPOLIECC U PE3YIbTaT paboThl; 00001IaTh
MHEHUS HECKOJIBKUX JIIOJIEH;

— Y4acTBOBATh B IPYMIOBBIX popMax paboThl (00CykaeHUsl, 0OOMEH MHEHUSMH, MO3TOBbIE IITYPMBI U
p.);

— BBIIIOJIHATH CBOIO 4YaCTh pa6OTBI H KOOPAWHHUPOBATHE CBOU JIGI\/'ICTBI/IH C ApYruMu 4JICHaMHU KOMaH/bI;

— OILIEHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYITHUPOBAHHBIM
YYaCTHUKAMH B3aWUMOJECHCTBUA.

3) Vuueepcanvuvie pezyrisamugnsie oeticmaus 06ecnequsam Gopmuposanue CMolC08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszauus:



CaMOCTOSATEIILHO COCTABIIATH IUIaH, AJITOPUTM PEIICHHS 3a7a9u (WIH €T0 YacTh), BRIOUPATh CII0c00
pelIeHus ¢ y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U

KOPPEKTHPOBATh BApUAHTHI pEIICHUH ¢ y4ETOM HOBOW MH(pOPMALIUH.
CaMOKOHTPOJIb:

— BIIAJETh CIIOCOOAMH CAMOITPOBEPKU, CAMOKOHTPOJISI POIIECCa U Pe3yIbTaTa PEeIICHUS
MaTeMaTHUYeCKOH 3a1a4u;

— IMPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTB IIPH PELLIEHUN 3a/1a4i, BHOCUTb KOPPEKTUBHI B
NeSTeIbHOCTh HA OCHOBE HOBBIX 00CTOSITEIbCTB, HAWJEHHBIX OLIMOOK, BISIBIICHHBIX TPYAHOCTEH;

— OILICHMBATh COOTBETCTBHE Pe3yJIbTaTa JIEATEIbHOCTH MOCTABICHHOM 1IeJTU U YCIOBUSAM, OOBSICHAITH
MIPUYMHBI JOCTHKEHUS WM HEJTOCTHXKEHUS LeNH, HaXOAUTh OMIUOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY
OTIBITY.

INPEJIMETHBIE PE3YJIbTATbBI

OcBoenne y‘Ie6HOFO Kypca «AJIre6pa» 8 xIracc JOJIDKHO obecreynBaTh JOCTHUIKCHUC CIICAYIOIIHNX
MMpCAMCETHBIX 06paSOBaTeJ'IBHBIX PE3YJIIbTATOB:

Yuciaa 1 BLIYUCTICHUA

Hcnons30BaTh HavagbHbIE NPEICTABICHUS O MHOYKECTBE JEHCTBUTENBHBIX YUCEN Ul CPAaBHEHHS,
OKPYIJICHUS M BBIYMCIICHUI; H300paXaTh AEHCTBUTEIHHBIC YHCIIAa TOUKAMU Ha KOOPIMHATHOM MPSIMOIA.

[TpuMeHsATH MOHATHE apUPMETUIECKOTO KBaAPATHOTO KOPHS; HAXOAUTH KBaJPAaTHBIE KOPHH, UCTIONb3YS
pY HEOOXOAMMOCTH KaJIbKYJISATOD; BHIIOIHITH MPEO0Opa30BaHMsI BBIPAKEHHM, COJIEPKAIIUX KBAIPATHBIC
KOPHH, UCIOJIb3Yysl CBOKMCTBA KOPHEH.

Hcnonp30BaTh 3anucy OOJBIIMX U MAJIBIX YUCEI C IOMOIIBIO IECATHUHBIX qpo0ei u crenenei yncna 10.

Auredpanyeckue BbIpaKeHHUs

[IpyMeHsITh OHSATHE CTENEHH C LIEIbIM IT0Ka3aTeJIeM, BBIIOIHAThH peoOpa30BaHusl BhIPAXKEHUH,
COJZIEpIKAIIMX CTEIEHHU C LEIbIM IT0KA3aTEIEM.

BbINonHATE TOXKAECTBEHHBIE TPE0Opa30BaHMsl pallMOHATIBHBIX BRIPAXKEHUH HA OCHOBE MPaBUI IEHCTBUIN
HaJ{ MHOTOWIEHAMHU U alreOpandecKuMu IpOOsSMH.

PackiaapiBaTh KBagpaTHBIN TPEXWIEH HA MHOKHUTEIH.

[IpumensTh peoOpa3oBaHusl BhIpAXKEHUHN AJIs PELICHUS Pa3InYHbIX 3a/1a4 U3 MaTeMaTUKH, CMEXKHbIX
IIPEAMETOB, U3 PEAIbHON IPAKTUKH.

YpaBHeHUS H HepaBeHCTBA

Pemrate nuHelHbIe, KBapaTHbIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHHUSI, CBOIAIINECS K HUM, CUCTEMBI
JIBYX YPaBHEHHHU C JBYMs II€PEMEHHBIMHU.

[IpoBoNTH MpOCTENIINE UCCIIETOBAHUS YPABHEHUI U CUCTEM YPABHEHMI, B TOM YHUCIIE C IPUMEHEHHEM
rpaduyueckux npeacTaBieHui (yCTaHaBIMBATh, UMEET JIM YpaBHEHHE UM CUCTEMa ypaBHEHUH peleHus,
€CJI UMEET, TO CKOJIBKO, | TIp.).

[lepexonuTh OT CI0BECHOM POPMYIUPOBKH 3a/1a4uM K €€ anreOpanyeckoil MOJIeNy ¢ TOMOIIbIO COCTaBJIEHUS
YPaBHEHUS WM CUCTEMBI YPAaBHEHMI, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4l
MIOJIyYEHHBIN pe3yibTart.

[IpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB ULl CPABHEHUS, OLICHKH; pelIaTh JIMHEMHbIE HEPABEHCTBA C
OJIHO MepeMeHHON U UX CUCTEMBI; AaBaTh rpaUuecKyl0 WLTIOCTPAIIMI0 MHOXKECTBA PEIICHUI HEPaBeHCTBA,
CHUCTEMBI HEPABEHCTB.



DOyHKIUHA

[ToHnMaTh U HCTIONB30BaTh (PYHKIMOHATIBHBIC TOHITHUS U A3bIK (TEPMUHBI, CHMBOJIMYECKUE 0003HAUCHUS);
OTIpeNeNATh 3HaueHue (PYHKIIMM M0 3HAYEHUIO apryMEHTa; ONPEessiTh CBOMCTBA (YHKIIMHU IO e€ rpaduKy.

CTpouTh rpaMKu SIeMEHTapHBIX GYHKIMIA Biga y = k/X , y = X2, y= x*, y=Vx, y= IxI; onmcsIBath
CBOWCTBa 4HCIOBOH (yHKIMH 1O e€ rpaduky.



TEMATHYECKOE INTAHUPOBAHUE

n/n

HaumeHoBaHHe Pa3/1eJI0B U TeM IIPOrPaMMBbI

KoJsmnuecTBo yacos

BCero

KOHTPOJIbHBIE
padoTsI

NpaKTHYeCKHe
padoTsI

Jara
H3y4eHHusd

Buabl
J1eSITeJIbHOCTH

Buawl, popmbl
KOHTPOJIst

JJ1eKTPpOHHBIE (L (POBbHIE)
obpazoBaTe/ibHbIe pecypchl

Pazpen 1. Yncaa u Beruncienus. KpajapaTabie KopHu

1.1.

KBanpatHublit KOpeHb U3 YnCIa.

DopMyupoBarth)
onpenencHue
KBaJPaTHOTO
KOpHS M3 YHCIIa,
apudmernIecKo
ro KBaJPaTHOIO)
KOPHS;

Y cTHBII onpoc;
[TrcbMEeHHBII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/1551/s

tart

1.2.

IMonsTne 06 MppaIrMOHAILHOM YHCIIE.

DopMynupoBarth)
onpenencHue
KBaIPATHOTO
KOpHS M3 YHCIIa,
apudmernaecko
ro KBaJpaTHOIO)
KOPHS;

'YcTHbliT orpoc;
[TrcbMEHHBIH
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7239/s

tart/249106/

1.3.

I[CC?{TI/I‘-IHI:IC HpI/I6HI/I)KCHH$[ HUppanrOHaJIbHBIX THUCEIL.

0,25

IIpumensTs
oIepanuio
W3BJICYEHUS
KBaJIPaTHOTO
KOpHSI u3
qHcIIa,
HCTIONB3YS TIPH|
HEOOXOIUMOCT
"
KaJIbKYISTOP.
OueHuBartb
KBaJpaTHBIC
KOPHH IIEJTBIM
YHCIIAMH
JIECATHYHBIMU

JpPOGIMHL.

'YcTHbIiT orpoc;
[TrcbMEeHHBII
KOHTPOJIb;

https://www.yaklass.ru/p/algebra/g-

klass/deistvitelnye-chisla-

9092/priblizhennye-znacheniia-po-

nedostatku-po-izbytku-12434/re-

36e4e485-bb64-4eb4-bdac-

b4601b9b5961

1.4.

JleticTBuTENBHBIC YHCIIA.

CpaBHuBaTh Y|
YIIOPSI0YHBATH|
panvoHaIbHBIE
u
HppalUOHAIBH
ble YHCIIa,
3aIMCAHHBIC ¢
TOMOLIBIO
KBaJIPaTHBIX
KOpHEH.;

Y cTHBI onpoc;
[TrcbMEHHBIH
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/4730/s

tart/149073/

1.5.

CpaBHex—me JIeHCTBUTEIIBHBIX YNCE.

CpaBHuBath H|
YHOPSII0YNBATH)
paLOHalIbHBIE

u

Y cTHBIIT onpoc;
[T1ceMeHHBII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7239/s

tart/249106/



https://resh.edu.ru/subject/lesson/1551/start
https://resh.edu.ru/subject/lesson/1551/start
https://resh.edu.ru/subject/lesson/7239/start/249106/
https://resh.edu.ru/subject/lesson/7239/start/249106/
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/priblizhennye-znacheniia-po-nedostatku-po-izbytku-12434/re-36e4e485-bb64-4eb4-b4ac-b4601b9b5961
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/priblizhennye-znacheniia-po-nedostatku-po-izbytku-12434/re-36e4e485-bb64-4eb4-b4ac-b4601b9b5961
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/priblizhennye-znacheniia-po-nedostatku-po-izbytku-12434/re-36e4e485-bb64-4eb4-b4ac-b4601b9b5961
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/priblizhennye-znacheniia-po-nedostatku-po-izbytku-12434/re-36e4e485-bb64-4eb4-b4ac-b4601b9b5961
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/priblizhennye-znacheniia-po-nedostatku-po-izbytku-12434/re-36e4e485-bb64-4eb4-b4ac-b4601b9b5961
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/priblizhennye-znacheniia-po-nedostatku-po-izbytku-12434/re-36e4e485-bb64-4eb4-b4ac-b4601b9b5961
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/7239/start/249106/
https://resh.edu.ru/subject/lesson/7239/start/249106/

HppaliOHAIBH
bIe 4HCIIa,
3aIHCAaHHBIE ¢
TIOMOLIBIO
KBaJIPaTHBIX
KOpHEH.;

1.6.

ApudMeTHYeCcKuii KBaipaTHbI KOPEHb.

Hccnenosats
ypaBHeHHE X2
= a, HAaXOAUTH

TOYHBIC u

MIPUOIIDKEHHBI
€ KOpHHM IIpHu 3
>0,;

Y cTHBII onpoc;
[TrcbMEeHHBII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/1551/s

tart/

1.7.

VpaBHenune Buja X2 = a.

Hccnenosath
cBOiicTBa
KBaJIPATHBIX
KOpHEH,
MPOBOS
YHCJIOBBIE
9KCIIEPUMEHTBI
c
HCIIOJIb30BaHKE
M
KaJIbKyJIsITOpa
(xommbroTEpa).;

Y cTHBII onpoc;
[TrcbMEHHBIH
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/1973/s

tart/

1.8.

CBoiicTBa apr(h)METHUECKUX KBATAPATHBIX KOPHEH.

0,75

Jloka3bIBaTh
CBOWCTBA
apudmeTHIecK
HX KBaJpaTHBIX
KOpHEH;
MPUMEHATh HX
ULt
npeoOpa3oBaHu
4 BBIDAKEHHUI. ;
Brimonuars
npeoOpa3oBaHu
A BBIpaXKEHHMH,
comep Kammx
KBaJIpaTHBIE
KOpHH.
Bripaxats
TIepeMeHHBIE U3
TeOMETPHYECKH|

X u

(busnyeckux
(bopmy.;
Boruncnars
3HAUCHUS
BBIPAKEHUIH,
CoAep KaIUX
KBaJIpaTHBIC
KOpHH,

HCTIONB3YS IIPH|

HE00X0IUMOCT
"
KaJIbKYJISTOP.
Hcnonp3oBaTh

'YcTHbliT orpoc;
[TrcbMeHHBII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/2915/s

tart/



https://resh.edu.ru/subject/lesson/1551/start/
https://resh.edu.ru/subject/lesson/1551/start/
https://resh.edu.ru/subject/lesson/1973/start/
https://resh.edu.ru/subject/lesson/1973/start/
https://resh.edu.ru/subject/lesson/2915/start/
https://resh.edu.ru/subject/lesson/2915/start/

B X011¢]
pelueHus 3a1ay]
JJIEMEHTapHBIC
MIpeICTaBICHNUS
, CBS3AHHBIC (
MIPUOIIDKEHHBI
MH
3HaYCHUSAMHU
BEJIHYHH.;
3HAKOMUTECS C
ucropueit
[pa3BUTHSL
MaTeMaTHKH;

1.9.

IIpeo6pa3oBanne YMCIOBBIX BEIPAKEHUI, CO IEPKAIINX KBAJAPATHBIC KOPHU

Hcnonb3oBath
B X0
peuieHus 3anayl
3JIEMEHTapHBIE
MPEICTaBICHUS
, CBSI3aHHBIC (|
TPUOITKEHHBI
MU
3HAYCHUSAMH
BEJIMYHH.;
3HAKOMUTHCS C
ncropueit
[pa3BUTHUS
MaTEMaTHKH;

CTHBII ONPOC;

[T1cbMeHHbIH KOHTPOIb;

https://www.yaklass.ru/p/algebra/8-klass/funktciia-kvadratnogo-|
kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-

11017/re-16994afa-6a68-4e8c-aBe5-8dfe96131d88

Wroro no pazaeny

15

Pazaen 2. Uncaa u Boruuciaenus. CTeneHb ¢ MeJIbIM MOKa3aTeJeM

2.1

CTeneHb ¢ LeIbIM MOKa3aTeIIeM.

DopMynupoBaTh)
orpenesnerne
cTereHn ¢
LIETTBIM
oKa3aTesem.
[pencTaBnaTh
3anmch

0osBIINX |
MaJIBIX YKCeNl B
cTaHIapTHOM
BHjIE. ;

Y cTHBIIH onpoc;
[TrcbMeHHBI
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7242/s

tart/303316/
https://resh.edu.ru/subject/lesson/2576/s

tart/

2.2.

CranjapTHas 3aIicCh Ymcia.

(CpaBHUBATH
urcIa |
BEMYHHBI,
3anucaHHble (|
MCIIOJIb30BaHKE
M creneHu 10.;
Mcnonb3oBath
3armuch yucen B
cTaHTapTHOM
Bujie IS
BEIPKCHHS
[pa3MepoB
00BEKTOB,

TN TENLHOCTH
[POLIECCOB B
OKpyXKaroIemM

Mupe.

Y cTHBI onpoc;
[TrcbMEHHBIH
KOHTPOJIb;

https://www.yaklass.ru/p/algebra/8-

klass/deistvitelnye-chisla-

9092/standartnyi-vid-polozhitelnogo-

chisla-12462/re-b1704c5¢c-20f2-4a62-

aea4-97271b5124ec



https://www.yaklass.ru/p/algebra/8-klass/funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://resh.edu.ru/subject/lesson/7242/start/303316/
https://resh.edu.ru/subject/lesson/7242/start/303316/
https://resh.edu.ru/subject/lesson/2576/start/
https://resh.edu.ru/subject/lesson/2576/start/
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/standartnyi-vid-polozhitelnogo-chisla-12462/re-b1704c5c-20f2-4a62-aea4-97271b5124ec
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/standartnyi-vid-polozhitelnogo-chisla-12462/re-b1704c5c-20f2-4a62-aea4-97271b5124ec
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/standartnyi-vid-polozhitelnogo-chisla-12462/re-b1704c5c-20f2-4a62-aea4-97271b5124ec
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/standartnyi-vid-polozhitelnogo-chisla-12462/re-b1704c5c-20f2-4a62-aea4-97271b5124ec
https://www.yaklass.ru/p/algebra/8-klass/deistvitelnye-chisla-9092/standartnyi-vid-polozhitelnogo-chisla-12462/re-b1704c5c-20f2-4a62-aea4-97271b5124ec

2.3.

Pa3mepsl 00BEKTOB OKPYIKAIOIIET0 MUPa (OT IEMEHTAPHBIX YACTHIL 10 KOCMHYECKHX 00BEKTOB),
JUTUTEIIBHOCTB TPOLIECCOB B OKPYIKAIOLIEM MHPE.

cronb30BaTh
3armuch 4ducen B
CTaHIapTHOM
BHIC TS|
BBIPAXKEHHS
[pazMepoB
00BEKTOB,

I TENEHOCTH

IIPOLECCOB B|

OKpy>KaroeM

Mupe.

Y cTHbIiT onpoc;
[T1ceMeHHBII
KOHTPOJIB;

https://resh.edu.ru/subject/lesson/4761/c

onspect/132475/

2.4.

CBOMCTBa CTEIICHH C IICJIBIM ITOKa3aTeJIeM

[DopMynupoBaTh|
, 3aluChIBaTh B
CMBOJINYECKOH
bopme ol
MILTIOCTPUPOBAT
b IOpuMepaMm
cBOlicTBA
cTenenu c
LIeTbIM
[OKa3aTeleM. ;
[TpumeHsTH
cBOiicTBa
cTenenn U]
peoOpa3oBaHusy|
BBIPaYKECHUIH,
comeprkamumx
cTeneHu c
LIeTbIM
[OKa3aTeleM. ;
BoinoaHaTs
nericTBHS ¢
[ariciamy,
3amcanHbIMU B
cTaHTapTHOM
BHIE
(YMHOXeEHUE,
neneHue,
BO3BE/ICHNE B
cTenenn);

Y cTHBII onpoc;
[TuchrMeHHBIH
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/2576/s

tart/

Wroro no pazaeny

Paznen 3. AnreGpandeckue BbipazkeHusi. KBajapaTHblii Tpéxuiien

3.1

KBanpartHblii TpéxuiieH.

PacnoznaBath
KBaJJpaTHBIH
TPEXUICH,
yCTaHaBJIMBATh
BO3MOYKHOCTh
ero
pa3NoXKeHUs Ha
MHOXHTEIIH. ;

Y cTHBI onpoc;
[TrcbMEHHBIH
KOHTPOIIb;

https://resh.edu.ru/subject/lesson/1557/s

tart/

3.2.

PasnoxeHue kBapaTHOTro TpEXWIeHa HA MHOXHUTEIN

[PackiaabiBaTh
Ha MHOXKUTEITH
KBaIpaTHBII
TpEXUIIEH C
HEOTpULATEIbH

Y cTHBII ornpoc;
[TrcbMEHHBIH
KOHTPOJIb;

[bIM

https://resh.edu.ru/subject/lesson/1991/s

tart/



https://resh.edu.ru/subject/lesson/4761/conspect/132475/
https://resh.edu.ru/subject/lesson/4761/conspect/132475/
https://resh.edu.ru/subject/lesson/2576/start/
https://resh.edu.ru/subject/lesson/2576/start/
https://resh.edu.ru/subject/lesson/1557/start/
https://resh.edu.ru/subject/lesson/1557/start/
https://resh.edu.ru/subject/lesson/1991/start/
https://resh.edu.ru/subject/lesson/1991/start/

JTICKPUMHUHAHTO

M,
Wroro mo paszeiy
Pa3nen 4. AnreGpanueckue BbIpazkeHUsl. AireGpanveckasi 1podnb
4.1. | AnreSpauueckas apoGe. 3amuceBaTh |V CTHEII onpi)c; https://resh.edu.ru/subject/lesson/7267/s
anreopandecku [[TucbMeHHbII tart/248126/
€ BBIPAXCHMSL.; |KOHTPOJIb;



https://resh.edu.ru/subject/lesson/7267/start/248126/
https://resh.edu.ru/subject/lesson/7267/start/248126/

4.2.

ﬂOl’IyCTI/IMLIe 3HAYCHMA IEPEMEHHBIX, BXOJAIINX B anreraHl{eCKHe BBIPpaKCHUA.

Haxoants obmac
onpeiesnenns
PALMOHATLHOTO

BBIPAXKEHHSL. ;

Y cTHBIIT onpoc;
[T1chMeHHBII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/2907/s

tart/

4.3.

OCHOBHOE CBOICTBO aliredpandeckoil Apoou.

Beimonaste
YHCIIOBbIE

Y cTHBII onpoc;
[TuchrMeHHBIH

IIOACTaHOBKH H[KOHTPOJIb,

BBIUKCIIATE
3HAYECHHE
apobu, B TOM
qKcie ¢
MIOMOLIBIO
KaJIbKYJIATOPA. ;

https://resh.edu.ru/subject/lesson/1549/s

tart/

4.4.

Coxparmenue apobeii.

Dopmynuposar)
b OCHOBHO€]

anredpanyecko

Y cTHBII onpoc;
[TrcbMEHHBIH

CBOWCTBO JKOHTPOJ’IB;

i apobu
MIPUMEHATH €T0|
ISt
npeoOpa3oBaHu
s 1pobeii.;

https://resh.edu.ru/subject/lesson/1549/s

tart/

4.5.

CroxeHue, BIYUTaHNE, yMHOXKEHHE U JISJICHHUE aJre0pandeckux Jpooeii.

Beimonaste
eUCTBUS d
anreOpanyecKu
MH ApOOSIMIL;

Y cTHBII onpoc;
[TucbMeHHBIN
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/1231/

https://resh.edu.ru/subject/lesson/1331/

4.6.

TIpeoGpa3oBaHue BbIpaXKeHUIT, COAEpIKALINX allredpandeckue Ipoou.

[TprMeHsTH
peoOpa3oBaHus]|

Y cTHEI onpoc;
[TrcbMeHHBI

BLIpa)KeHI/Iﬁ JUIAIKOHTPOJIb,

pereHns 3a/1a4.;
Boipaxarts
[IepeMeHHbBIe n3
hopmyn
(pusmueckux
reomerpryeckn
X,
OIMCBHIBAIONINX
ObITOBBIE

curyai.,

https://resh.edu.ru/subject/lesson/1209/

Wroro no pa3geny

15

Pasznen 5. YpaBuenus u HepaBeHcrBa. KBagpaTHbie ypaBHeHHst

5.1

KsanpatHoe ypaBHEeHHE.

Pacrosnasars
KBaJIpaTHBIC
YpaBHEHHSL.
3amnuceiBaTh
dopmyiy
KOpHeH
KBaJIpaTHOTO
YpaBHEHHS;
perars
KBaJIpaTHBIC
ypaBHEHHS —

Y cTHEI onpoc;
[TrcbMEHHBIH
KOHTPOJIb;

ITOJTHBIC H|

https://www.yaklass.ru/p/algebra/8-

klass/kvadratnye-uravneniia-11021

https://resh.edu.ru/subject/lesson/1976/s

tart/



https://resh.edu.ru/subject/lesson/2907/start/
https://resh.edu.ru/subject/lesson/2907/start/
https://resh.edu.ru/subject/lesson/1549/start/
https://resh.edu.ru/subject/lesson/1549/start/
https://resh.edu.ru/subject/lesson/1549/start/
https://resh.edu.ru/subject/lesson/1549/start/
https://resh.edu.ru/subject/lesson/1231/
https://resh.edu.ru/subject/lesson/1331/
https://resh.edu.ru/subject/lesson/1209/
https://www.yaklass.ru/p/algebra/8-klass/kvadratnye-uravneniia-11021
https://www.yaklass.ru/p/algebra/8-klass/kvadratnye-uravneniia-11021
https://resh.edu.ru/subject/lesson/1976/start/
https://resh.edu.ru/subject/lesson/1976/start/

HCIIOJHBIC. |

5.2.

Henonnoe KBaJIpaTHOC ypaBHCHHUC.

IIpoBoauTh
npocreimme
HCCJIEIOBaHUS
KBaJIpaTHBIX
YPaBHEHHI.;

Y cTHBII onpoc;
[TrcbMEeHHBII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/1976/s

tart/

5.3.

®DopMyIa KOpHEil KBapaTHOTO ypaBHEHHSI.

Pemats
ypaBHEHHS,
cBofsIIMecs K
KBaJIpaTHBIM, ¢
TIOMOLIBIO
npeoOpa3zoBaHu
# u 3aMeHOi]
NEePEMEHHOM. ;

Y cTHBII onpoc;
[TrcbMEeHHBII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/3137/s

tart/

5.4.

Teopema Buera.

Hab6monars
aHAJIM3UPOBATH
CBS3b  MEXL
KOPHSIMH
kodbdurmenTa
MH
KBaJPaTHOTO
yPaBHEHHSL.;

Y cTHBII onpoc;
[TucbMeHHBIN
KOHTPOJIB;

https://resh.edu.ru/subject/lesson/1552/s

tart/

5.5.

Peuenne ypaBHCHHﬁ, CBOIAIINUXCA K KBaAPaATHBIM.

HaGmogate ¥
aHAIIM3UPOBATh
CBSI3b  MEXKIY|
KOPHSIMH o
ko dunmenra
MH
KBaJPaTHOTO
YPaBHEHHSL.;

'YcTHbliT orpoc;
[TucbMeHHBIH
KOHTPOJIB;

https://resh.edu.ru/subject/lesson/1978/s

tart/

5.6.

ITpocreiimme qpoOHO-palMOHANILHBIC yPABHEHHUS.

dopmynupoBaT
b TEOPEMY)

Y cTHBII onpoc;
[TrcbMEHHBIH

Buera, a Takke[KOHTpOIIB;

00paTHy1O
Teopemy,
MPHMEHATH 3TH|
TeopeM 1St
penreHus
3a/1a4.;

https://resh.edu.ru/subject/lesson/1978/

main/

5.7.

PelieHne TeKCTOBBIX 3a/1a4 € ITOMOIIBIO KBaJpaTHBIX ypaBHeHnﬁ

Pemats
TEKCTOBBIE
3aa9u
anreOpanyecku
M  CIIOCOOOM:
MEPEXOJUTH OT]
CIIOBECHOM
(hopMyIHPOBKH
YCIIOBUS
3a1a4u
aﬂre6panqecxo‘<‘
i MOJIeIH|
myTéM
COCTaBJICHUS

Y cTHBI onpoc;
[TrcbMeHHBIH
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/1977/

main/



https://resh.edu.ru/subject/lesson/1976/start/
https://resh.edu.ru/subject/lesson/1976/start/
https://resh.edu.ru/subject/lesson/3137/start/
https://resh.edu.ru/subject/lesson/3137/start/
https://resh.edu.ru/subject/lesson/1552/start/
https://resh.edu.ru/subject/lesson/1552/start/
https://resh.edu.ru/subject/lesson/1978/start/
https://resh.edu.ru/subject/lesson/1978/start/
https://resh.edu.ru/subject/lesson/1978/main/
https://resh.edu.ru/subject/lesson/1978/main/
https://resh.edu.ru/subject/lesson/1977/main/
https://resh.edu.ru/subject/lesson/1977/main/

YpaBHEHHS;
peuiatsb
COCTaBJICHHOE
ypaBHEHHE;
HHTEPIIPETUPOB
aTh pe3yJIbTar.;

3HAKOMHUTHCS C

ucropueit

[pa3BUTHS

asre6OpsI;

Hroro no pazgemny:

15

Pa3peun 6. YpaBHenus u HepaBeHcTBa. CHCTEMbI YPABHEHUI

6.1.

JInneiiHOE ypaBHEHHE C ABYMs NEPEMCHHBIMH, €TO Tpa)MK, IPUMEphI PEIICHUS YPABHEHHIl B LIEIbIX
yHCIax.

Pacnio3naBath
JINHEWHbIE
ypaBHeHHS (]
TBYMST
MEPEMEHHBIMH. |
Crpouth
rpaduxu
JINHEWHBIX

ypaBHEHHH, B

TOM qucIe)
UCHOJIb3Ys

1 poBsIe
pecypcebL.;
Pazmuyats
napajuleNIbHbIe
u
HepeceKarolie
csl TpsIMBIE TIO|
ux
YPaBHEHHSIM. ;

https://www.yaklass.ru/p/algebra/7-

klass/lineinaia-funktciia-y-kx-m-

9165/lineinoe-uravnenie-ax-by-c-0-

grafik-lineinogo-uravneniia-12118/re-

e96¢f76b-db28-4db6-84ec-

532120d161d7

6.2.

Pemenne cuctem IByX JIMHEHHBIX yPaBHEHUH C ABYMs IEPEMECHHBIMHU.

Pemats
CUCTEMBI JIBYX
JIMHEHHBIX
ypaBHEHHH (]
IBYMST
NePEeMEHHBIMHI
MOICTAHOBKOM
U CIIOKEHHEM.;

Y cTHBII onpoc;
[TrcbMEHHBIH
KOHTPOJIb;

https://www.yaklass.ru/p/algebra/7-

klass/reshenie-sistem-lineinykh-

uravnenii-s-dvumia-peremennymi-

10998

6.3.

IIpumMeps! perieHus CUCTEM HETMHEWHBIX ypaBHEHHH ¢ IByMsI IEPEMEHHBIMH.

Pematn
npocTeime

Y cTHEI onpoc;
[TrcbMeHHBIH

KOTOpPBIX OJIH

CHCTEMBI, 3KOHTPOJ‘IB;

U3 ypaBHEHU
HE SIBJISIETCS]]
JIMHEHHBIM. ;

https://skysmart.ru/articles/mathematic/

reshenie-sistem-uravnenij

6.4.

I'paduueckast UHTEpHPETALMS YPABHEHUS C ABYMsI IIEDEMEHHBIMH M CHCTEM yPaBHEHHIl C ABYMs
TIepeMEHHBIMH.

IpuBoauTs
rpadryecKyto
HHTEpIpETAIH
0 peuenus|
ypaBHEeHHA (]
TIBYMSI
NepEMEHHBIMU
" CHCTEM|

Y cTHBII orpoc;
[TrcbMeHHBII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/2740/

main/



https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/lineinaia-funktciia-y-kx-m-9165/lineinoe-uravnenie-ax-by-c-0-grafik-lineinogo-uravneniia-12118/re-e96cf76b-db28-4db6-84ec-532120d161d7
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998
https://www.yaklass.ru/p/algebra/7-klass/reshenie-sistem-lineinykh-uravnenii-s-dvumia-peremennymi-10998
https://skysmart.ru/articles/mathematic/reshenie-sistem-uravnenij
https://skysmart.ru/articles/mathematic/reshenie-sistem-uravnenij
https://resh.edu.ru/subject/lesson/2740/main/
https://resh.edu.ru/subject/lesson/2740/main/

ypaBHEHHH ¢
JBYMS

NEPEMEHHBIMU .
b
6.5. PernieHne TEKCTOBBIX 3aa4 C IOMOIIBIO CUCTEM ypaBHCHI/Iﬁ Pe].l.laTb YCTHblﬁ OHPOC; httDS//WWanklassrU/D/alqebralg_
TeKCTOBBIE [TuchMeHHBbII klass/sistemy-uravnenii-ravnosilnye-
3aaun KOHTPOJI; preobrazovaniia-9129/ispolzovanie-
anreOpanyeckn sistem-ratcionalnykh-uravnenii-dlia-
M criocoGom; resheniia-zadach-12394
Wroro no pazzaeny: 13
Paznen 7. YpaBuenus u nHepaBencra. HepaBencraa
7.1. | YucioBble HepaBeHCTBA M X CBOHCTBA. 2 @opmynmpoBaT |V CTHEIH onpoc;
b cBolicTBal[IucbMEHHBII
YHCIIOBBIX KOHTPOJIb;
HEPABEHCTB,
WLTIOCTPUPOBA
Tb Hux Ha|
KOOpAWHATHOH
MIPSMOH,
JIOKa3bIBaTh
anreOpanveck.,
: https://resh.edu.ru/subject/lesson/1983/s
tart/
7.2. | HepaBeHCTBO C OIHOM MEPEMEHHOM. 1 lpumensts YcrHblii onpoc;
CBOMCTBA [TrcbMeHHbII
HEPAaBEHCTB  BKOHTPOJB;
XO/le pelIeHHs|
3a/au.; https://resh.edu.ru/subject/lesson/2578/s
tart/
7.3. | Juneiinsie nepasencrea ¢ oxHol nepemenHoi 1 Hx pewenyue. 2 Pemars VeTHBIN onpoc; htt[_)s://resh.edu.ru/subiectjlesson/2578/
JIMHEWHBIE [TnceMeHHBIH main/
HEPABEHCTBA CKOHTPOIIb; https://www.yaklass.ru/p/algebra/8-
OJIHOIA klass/neravenstva-11023/kak-reshat-
HePEeMEHHOI, lineinoe-neravenstvo-9126/re-
n300paxarh c241b822-1d16-4bb7-acaf-
peleHne 240ada91df78
HEepaBeHCTBa Ha|
YHCIIOBOM
TIPSIMOIA.
7.4. | CucTeMbl IMHEIHBIX HEPABEHCTB C OJJHOH EPEMEHHOM 1 HX peIlICHHE. 3 @opmynHpoBaT|Y CTHEIH onpoc;
b cBoiicTBal IncEMEHHBIH
YHUCIIOBBIX KOHTPOJIb;
HEpPaBEHCTB,
WLTIOCTPUPOBA
Th X Ha|
KOOpAMHATHOH
NPSIMOH,
JIOKa3bIBaTh
anreOpanvecK.,
: https://resh.edu.ru/subject/lesson/1987/s
tart/
7.5. | U306paskeHue peleHns TMHEHHOr0 HEPABEHCTBA M MX CHCTEM Ha YHCIIOBOM PAMOit 4 Popmynuposar|YcThbiit onpoc;  https://www.yaklass.ru/p/algebra/s-
b cpoiictBa|l [ncbMEHHbBII klass/neravenstva-11023/metody-
YHCIIOBBIX KOHTPOJIb; resheniia-kvadratnykh-neravenstv-

HEPABCHCTB,

9127/re-1b338e16-81dc-4107-affh-



https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/ispolzovanie-sistem-ratcionalnykh-uravnenii-dlia-resheniia-zadach-12394
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https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/ispolzovanie-sistem-ratcionalnykh-uravnenii-dlia-resheniia-zadach-12394
https://www.yaklass.ru/p/algebra/9-klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-9129/ispolzovanie-sistem-ratcionalnykh-uravnenii-dlia-resheniia-zadach-12394
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2Fsubject%2Flesson%2F1983%2Fstart%2F&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2Fsubject%2Flesson%2F1983%2Fstart%2F&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2Fsubject%2Flesson%2F2578%2Fstart%2F&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2Fsubject%2Flesson%2F2578%2Fstart%2F&cc_key=
https://resh.edu.ru/subject/lesson/2578/main/
https://resh.edu.ru/subject/lesson/2578/main/
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/kak-reshat-lineinoe-neravenstvo-9126/re-c241b822-1d16-4bb7-acaf-a40ada91df78
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/kak-reshat-lineinoe-neravenstvo-9126/re-c241b822-1d16-4bb7-acaf-a40ada91df78
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/kak-reshat-lineinoe-neravenstvo-9126/re-c241b822-1d16-4bb7-acaf-a40ada91df78
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/kak-reshat-lineinoe-neravenstvo-9126/re-c241b822-1d16-4bb7-acaf-a40ada91df78
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/kak-reshat-lineinoe-neravenstvo-9126/re-c241b822-1d16-4bb7-acaf-a40ada91df78
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2Fsubject%2Flesson%2F1987%2Fstart%2F&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2Fsubject%2Flesson%2F1987%2Fstart%2F&cc_key=
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/metody-resheniia-kvadratnykh-neravenstv-9127/re-1b338e16-81dc-4107-affb-41864dc6c6e0
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/metody-resheniia-kvadratnykh-neravenstv-9127/re-1b338e16-81dc-4107-affb-41864dc6c6e0
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/metody-resheniia-kvadratnykh-neravenstv-9127/re-1b338e16-81dc-4107-affb-41864dc6c6e0
https://www.yaklass.ru/p/algebra/8-klass/neravenstva-11023/metody-resheniia-kvadratnykh-neravenstv-9127/re-1b338e16-81dc-4107-affb-41864dc6c6e0

MILTIOCTPHPOBA
T HUX H
KOOPJMHATHOM
MIPSIMOHA,
JI0Ka3bIBaTh

anredpanveckKH.,

41864dc6c6e0




HWroro no paszeny:
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Paznen 8. ®yukuuu. OCHOBHBIE OHSATHS

8.1. | Ilonstue pyHKIHH.

Hcnonp3oBath
(YHKIMOHAIBH
yI0
TEPMHHOJIOTHIO

¥ CHMBOJIHKY

Y cTHBII onpoc;
[TuchrMeHHBIH
KOHTPOJIB;

https://resh.edu.ru/subject/lesson/3139/s

tart/

8.2. | OGmacTb ONpeaeNeHUs U MHOKECTBO 3HAUCHUH (DYHKIIHH.

Bbruncnsatb
3HAYCHUS
dyHKLMIA,
3a/IaHHBIX
dhopmymamu
(pu
HEOOXOIUMOCT
U HUCIIOJIb30BATH
KaJIbKYJISTOD);
COCTABIIATh
TAOJIHIIBI
3HaYeHMI
byHKIMM;
Crpoutb o
TOYKaM
rpaduxu
byHKUM;
OmnuceBaTh
cBoiicTBa
byakuun  Hl
OCHOBE eg|
rpaduyecKoro
HPECTaBICHUS

Y cTHBII onpoc;
[TrcbMEeHHBII
KOHTPOJIb;

https://www.yaklass.ru/p/algebra/9-

klass/chislovye-funktcii-svoistva-

chislovykh-funktcii-9132/opredelenie-

chislovoi-funktcii-i-sposoby-ee-

zadaniia-9178/re-fb9aff63-201e-45b0-
be39-f964ef64cc77

8.3. | CnocoOsl 3amanust hyHKIHIA.

Hcnonb30Bath
(hYHKIHOHATBH
yIo
TEPMHHOJIOTHIO
Y CHMBOJIHKY;

Y cTHEI onpoc;
[TrcbMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/3139/

main/

8.4. | I'paduk GpyHKIHH.

UccnenoBath
HpUMEpbI
rpagukos,
OTpPaXKAIOIINX
peanbHbIe
npoueccsl U
ABIICHNUS;

Y cTHBI onpoc;
[TrcbMeHHBIH
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/1338/

8.5. | CoiicTBa GpyHKINH, HX OTOOpaXKEHUE HA

rpaduke

IIpuBoauts
TIPUMEPBI

Y cTHBI onpoc;
[TrcbMeHHBII

HPOLIECCOB  U[KOHTPOIIb;

SIBJICHUI [¢

3aTaHHBIMHU

CBOWCTBaMU;
cronb30BaTh
KOMITBIOTEPHBIE
IporpamMMsl JUIs

TIOCTPOCHUSA

https://resh.edu.ru/subject/lesson/6124/c

lonspect/38969/



https://resh.edu.ru/subject/lesson/3139/start/
https://resh.edu.ru/subject/lesson/3139/start/
https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/opredelenie-chislovoi-funktcii-i-sposoby-ee-zadaniia-9178/re-fb9aff63-201e-45b0-be39-f964ef64cc77
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https://resh.edu.ru/subject/lesson/3139/main/
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https://resh.edu.ru/subject/lesson/6124/conspect/38969/
https://resh.edu.ru/subject/lesson/6124/conspect/38969/

rpaduxoB
byHKUMI 1
M3ydeHUs X
CBOWICTB;

Hroro no pazgemny:

Pa3nen 9. ®@ynkuun. YucjioBbie pyHKINT

9.1

YreHue U NOCTpOCHUE TPAPUKOB (yHKIIMI.

Haxonuts d
HOMOIL[BIO
rpadpuka
byHKIMH
3Ha4YEHUE
OJIHOM u3
paccMaTpuBaeM
BIX BEJIMYUH 110
3HAYECHHIO
ApYTOH.;

Y cTHBII onpoc;
[TuchrMeHHBIH
KOHTPOJIb;

9.2.

Ipumepsl rpaduKoB GyHKINI, OTPAXKAIOMINX PEabHbIC IIPOLECCHI.

B HeC/IOKHbIX|
CIyqasx
BBIPaXKaTh
thopmymoit
3aBHCHMOCTh
MEXIY
BEJIMYNHAMH. ;

'YcTHbliT orpoc;
[TucbMeHHBIH
KOHTPOJIb;

https://nsportal.ru/shkola/algebra/library

/2013/10/23/grafiki-realnoy-zavisimosti

9.3.

CDyHK]_II/II/I, ONHCBHIBAIOIIHUC TPAMYIO 1 o6paTHy}o IIPONOPIUOHAIIBHBIC 3aBUCUMOCTH, UX rpa(imxn.

OnucsiBaTh
XapakKTep
HW3MEHEHHUS
OJTHOM
BEJIMYMHBI B
3aBUCHMOCTH
OT HW3MEHEHHs]|
ApYTOif.;

'YcTHbliT orpoc;
[TucbMeHHBIH
KOHTPOJIB;

https://resh.edu.ru/subject/lesson/1966/s

tart/

9.4.

T'unepbouta.

PacnoznaBatb
BH/IBI
U3y4aeMbIX
yHKIHiA;

Y cTHBIH onpoc;
[TrcbEMEeHHBIH
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/2909/s

tart/

9.5.

I'paduk dpyHKIHM Y = X2.

ITokassiBaTh
CXEMaTHYCCKH

KOOpAMHATHOH
IUIOCKOCTH

rpauKoB

dyHKIMA BUIA]
Y= X2,y = X3
=KOpEHb
KBaJpaTHBIN U3
x,y=1IxL;

Y cTHBII onpoc;
[TrcbMEHHBIH

TIOJIOKECHUE HAKOHTPOJIb,

https://resh.edu.ru/subject/lesson/2908/s

tart/

9.6.

DyHKIHN Y = X2, Y = X3,
y=\lx, y=lx|; rpaduueckoe peleHye ypaBHEHIii I CHCTEM ypaBHEHHUIT

Hcnonb3oBath
(yHKIMOHABH
o-rpaduueckue

Y cTHBIH onpoc;
[TrcbMEHHBIH
KOHTPOJIb;

TIpEACTaBIICHUS

HCCICOOBAaHUA

JUIA pCLICHUA I/II

https://resh.edu.ru/subject/lesson/2917/s

tart/



https://nsportal.ru/shkola/algebra/library/2013/10/23/grafiki-realnoy-zavisimosti
https://nsportal.ru/shkola/algebra/library/2013/10/23/grafiki-realnoy-zavisimosti
https://resh.edu.ru/subject/lesson/1966/start/
https://resh.edu.ru/subject/lesson/1966/start/
https://resh.edu.ru/subject/lesson/2909/start/
https://resh.edu.ru/subject/lesson/2909/start/
https://resh.edu.ru/subject/lesson/2908/start/
https://resh.edu.ru/subject/lesson/2908/start/
https://resh.edu.ru/subject/lesson/2917/start/
https://resh.edu.ru/subject/lesson/2917/start/

YpaBHEHHI 7|
CHCTEM
YpaBHEHHIA.;
[IpumeHsTH
hpoBbIe
[pecypchl 171
[IOCTPOCHUS
rpadukoB
byHKUMIA

Hroro no paszeny: 9

Pa3nen 10. [loBTOpeHue u 00001IeHHE

6 1 BriOuparts, Ycruebiii ompoc;  |https://www.yaklass.ru/p/informatika/7-
[PUMEHSTS, TT1cEMEHHBI klass/obrabotka-tekstovoi-informatcii-
OLIEHUBATh KOHTPOJIB; 14582/informatcionnyi-obem-teksta-

CI1oco0b! povtorenie-13826
CpaBHEHUs! https://resh.edu.ru/subject/lesson/2247/s

10.1. | IToBTOpEHHE OCHOBHBIX MOHATHI U METOJIOB KYpPCcOB 7 U 8 Ki1accoB, 00001IeHUE 3HAHHIA.

yuceln, tart/
BBIYHMCIICHUH,
npeodpa3oBaHu
Wi BBIpaXEHUH,
peteHust
YpaBHEHHIA. ;
Ocy1ecTBIsTh
CaMOKOHTPOJIb
BBITOJIHAEMbBIX
JIECTBHM ol
CaMOIIPOBEPKY
pe3ynbTara
BBIYHCIICHUH,
npeobpa3oBaHH
i,
MTOCTPOCHUH. ;
Pemate 3amau
u3 peanbﬂoz“:]
JKU3HH,
MIPUMEHSTh
MaTeMaTHYECKH|
€ 3HaHUS s
pemreHns 3anay
u3 pYyTux|
MIPEAMETOB;
Pemats
TEKCTOBBIE
3a/1a4H,
CpaBHHBATB,
BBIOMpATh
CITOCOOBI
penreHus

3a71auH,

Hroro no pazaeny: 6

OBIIEE KOJIMYECTBO YACOB I1O [TIPOTPAMME 102 10



https://www.yaklass.ru/p/informatika/7-klass/obrabotka-tekstovoi-informatcii-14582/informatcionnyi-obem-teksta-povtorenie-13826
https://www.yaklass.ru/p/informatika/7-klass/obrabotka-tekstovoi-informatcii-14582/informatcionnyi-obem-teksta-povtorenie-13826
https://www.yaklass.ru/p/informatika/7-klass/obrabotka-tekstovoi-informatcii-14582/informatcionnyi-obem-teksta-povtorenie-13826
https://www.yaklass.ru/p/informatika/7-klass/obrabotka-tekstovoi-informatcii-14582/informatcionnyi-obem-teksta-povtorenie-13826
https://resh.edu.ru/subject/lesson/2247/start/
https://resh.edu.ru/subject/lesson/2247/start/

INOYPOYHOE INTAHUPOBAHMUE

Ne Tema ypoka KounyecTBO 4acoB laTa Buasi, gopmbi
n/n U3YYeHUs KOHTPOJISA
BCero KOHTPOJIbH NMpaKkTH4YeCKue
ble padoTbl | padoThI

1. [ToBTrOpenue. [elicTBus c 1 YcerHbii
MHOTOWICHAMH OIIpOC;

2. [ToBTOpeHnue. JIuneiinbie 1 YcerHbii
ypaBHEHHS OIIpOC;

3. IMoBropenue. TeKCTOBLIE YcrHbIit
3a/1a4y Ha JINHEWHbIE 1 oIpoc;
ypaBHEHHS

4. [TosTOpeHwue. JInHeHast 1 YcrHbI
byHKLMSA OIIpOC;

5. IMosropenue. CrcTeMbl ITucbmeHHbIN
NTMHEHHBIX ypaBHEHHA. 1 0.5 KOHTPOJIb;
CaMOCTOSIT

6. [TosTOpeHwue. TekcToBbIE YcrHbI
3a/1a4d Ha CHCTEMBI 1 OIIpOC;
JIMHEMHBIX
YpaBHEHUI

7. YucoBsIe MHOKECTBA 1 YcTHBIN

OIIpoC;
8. CpaBHeHue Ynces 1 0.25 [TuceMenHbII
' KOHTPOJIb;
9. YuciioBbIe IPOMEKYTKH 1 VYcrHbII
OIIpOC;

10. [Mepeceuenus u YcTHbIM
00BbeIMHEHNS YHCIOBBIX 1 OIIpOoC;
HPOMEXKYTKOB

11. CBolicTBa HEPaBEHCTB 1 0.25 [IpakTnueckas

' pabora;

12. ClioxeHHe U YMHOKCHUE 1 YcrHbI
HEpaBEHCTB OIIpoC;

13. | CnoxxeHue u yMHOXXEHHE 1 0.25 [IpakTuueckas

HCPAaBCHCTB ' pa60Ta;

14. | JIuneiiHble HEpaBEHCTBA 1 VYcrHbIi

OIIpOC;

15. | Jluneiinple HepaBEeHCTBA. IIucemenHbIi
CamocTosiTeTbHas 1 O ; 25 KOHTPOJIb;
paboTa.

16. | I'paduyeckuit METOJ 1 YcerHbiit
peneHust JIMHEUHBIX onpoc;




HEPaBEHCTB

17. | CucreMbl HEPaBEHCTB YcTHbBIN
OTIpOC;

18. | CucreMbl HEpaBEHCTB 0.25 [IpakTuyeckas
' pabora;

19. | CoBokymHOCTH YcrHbiit
HEPaBEHCTB OTIpOC;

20. | O600mIeHNe U KOHTPOJIb KoHTtposbHas
nmo Tteme «JIuHelHbIe paborta
HEpaBEHCTBA " 1704
CHCTEMBI»

21. | Ompenencuue YcrHbIH
KBaJ[paTHOTO KOPHS OTIpOC;

22. | CpaBHeHHE KBaJIpaTHbBIX YcTHBIT
KOpHEH c L(E€IIbIMU OIIpOC;
YHCITaMU

23. | CpaBHeHHE KBaJpaTHBIX [IpakTnueckas
KOpHell ¢ ILeJbIMH 0.5 pabora;
YHCIaMH

24. | BoiHeceHHe U BHECEHUE YcrHbIi
MHOXHTEJSI TOJ  3HaK OIIpOC;
KOPHS

25. | [IpeoOpazoBanue YcTHBIN
YHCIIOBBIX BBIPAKEHUH CO OT1poC;
3HAKOM KOPHS

26. | [IpeoOpazoBanue [MuceMeHHBII
OYKBEHHBIX ~ BBIPAKEHHMI 0.25 KOHTPOJIb;
CO 3HAKOM KOPHS

27. | Ilpeobpa3zoBanue YcrHbIl
OYKBCHHBIX  BBIPAKCHHIA OTIpOC;

CO 3HAKOM KOPHS

28. | IlpeobpazoBanue YcrHbIl
BBIDAKEHUM CO 3HAKOM OIIpOC;
KOPHS

29. | CpaBHeHHUE BbIpaXEHUI € 0.25 IIucemenHbIi
KOPHSIMH ) KOHTPOJIb;

30. | 3Bneuenwue YcTHBIH
KBaJpaTHOTO KOpPHS U3 OTIpOC;
OOJIBIITUX YHUCEIT

31. | UppanmoHanbHbIE YncIa YcTHbI

OTIpOC;

32. | O6oOmeHre W KOHTPOJb KoHnTponsHas
nmo teme «KBaapaTHbIii pabota
KOPEHB)

33. | [lonsTHE KBaApaTHOTO YcrHBIIT




ypaBHeHUs.  HemomHbie OIpoc;
KBaJIpaTHBIC YPaBHEHUS

34. Pemenue kBanpaTHbIx YcTHBIN
ypaBHEHUU METOIOM OTIpOC;
BBIIEIIEHUS IIOJIHOTO
KBaJpara

35. | ®opmymna KOpHE 05 [IpakTuyeckas
KBaJPAaTHOTO YPaBHCHUS ' pabora;

36. | Pemenue KBaIPaTHBIX YcrHBIIT
ypaBHEHUI OIIpOC;

37. | Pemenue KBAJIPATHBIX 0.5 [TuceMenHbI
ypaBHEHUU ' KOHTPOJIb;

38. | TexcToBbIE 3a1a4H, YcrHBIIT
penraromuecs c OT1poc;
MOMOIIBIO  KBaJPATHBIX
ypaBHEHU I

39. | TexcroBbIe 3amaun, ITuceMeHHBIH
penaronecs c 05 KOHTPOJIb;
[IOMOILBIO  KBAaJApPaTHBIX )

YpaBHEHUU
40. | Pazmoxenue YcerHbli
KBaJPaTHOTO TpEXUICHA OTIPOC;
Ha MHOKHUTEIN
41. | Teopema Buera 0.25 VYcerHbii
) OIIpOC;
42. | Teopema Buera 0.25 [IpakTnueckas
) pabora;

43. | O6o0meHne U KOHTPOIb Kontponbnas
no Tteme «KBagpaTHbie paboTta
YPaBHECHHUS»

44, [lonsiTHe panMoOHaIBHOMN VYcrHbII
Ipodu OTIpOC;

45, | OcHoBHOE CBOMCTBO YcTHBIN
paroHaIbHON Apodu OTpoc;

46. Cokpaienue VYcrHbIit
paIrMoHATBHBIX APOOEH OIpoc;

47. Cokpanienue 0.25 IIucrMeHHbIi
parroHaIbHBIX IpoOeit ) KOHTPOJIb;

48. | CioxxeHne U BEIUUTAHUE VYcrHbIi
paIrmoHAIBHBIX APOOEH C OIpoc;
OJIMHAKOBLIMH
3HaMEHAaTEIIMI

49. | CimoxeHne W BBIYHUTAHHE VYcrHbIi
parMoOHANBHBIX APOOEH C OIpoc;

Pa3HbIMU 3HAMCHATCIIAMUA




50. | CnoxeHue W BbIUMTAHUE [TucemeHHBIN
palMOHANBHBIX JPO0OEH ¢ 0.25 KOHTPOJIb;
pa3HbIMH 3HAMEHATEISIMU

51. | YMmHOX)eHHe YcTHbii
paroHaIbHBIX IPOOeH OTpoc;

52. | YMHOXeHHe YcTHbii
paroHaIbHBIX IPOOeH OTpoc;

53. | Jenenue panmoHaIbHBIX 0.5 [IpakTrueckas
npobeit ' pabora;

54. | JleiicTBus c YcrHbIi
paroHaTbHBIMU OTIpOC;
JIpOOSMHU

55. | O6oOmenrne U KOHTPOJIb KoHTtposbHas
no teme «PanuoHagbHbIC pabora
JIPOO»

: OJITOTOBKA K aKTU4ecKas

56. |II II
TUArHOCTUKE pabora;

57. | IIpomexxyrounas BIIP
JTMaTHOCTHKA

58. | [Ipomexyrounas BIIP
JUarHOCTHKA

59. | IIpeoOpazoBanue YcTHBIT
paIMOHATILHBIX OTIpOC;
BBIPAKECHUI

60. | IIpeoOpazoBanue YcrHbIl
paIMOHAITLHBIX OTIpOC;
BBIPAKECHUI

61. | ApoOHO-pannoHaIbHEIC 05 [IpakTrueckas
ypaBHEHUS ' paborta;

62. | JpobHo-panroHanbHbIE YcTHbIl
ypaBHECHUS OTIpOC;

63. | TexcroBsie 3amaun YcTHBIN

OT1poC;
64. | TexcroBbIe 3agaun VYcrHbIit
OTIpOC;
65. | TexcroBbIe 3amaun 0.5 [TuceMenHbI
) KOHTPOJIb;

66. | Pemenue JIpoOHO- YcTHBIN
parroHaIbHBIX OTIpOC;
YpaBHEHUH W 3aj1ad4,

CBOJSIIUXCS K HUIM

67. | IlpeobpazoBanue YcTHbIl

BBIPAXKCHHSI, OTIpOC;

coJIeprKaIIux apoou ¢
UPPAUOHATIBHOCTSIMHU




68. | IIpeoOpa3oBanue YcTHbBIN
BBIPAXKCHUS, OTIpOC;
coJiepXKaIniux 1podu ¢
UPPALUOHATBHOCTSIMHU

69. | OGoOmenne U KOHTPOIb KontponsHas
mo Teme  «JIpoGHo- paborta
panroHaIbHbIE
ypaBHEHUS

70. | ®yHKIMH U UX TpapUKH

71. | ®yHKIUU U UX TpaduKu

72. | Jluneitnbie pyHKIMN 0.5

73. | ®ysxkumn  f(x)=x* u
f(x)=x"3 u ux rpaduku

74. | Oynkups f(X) = ax® u eé
rpaduk

75. | @yskmum f(x) = x*2+b u 05
e€ rpadux '

76. | @ynkun f(x) = (x-a)"2 u
e€ rpaduk

77. | Oynkmus y = frac{1}{x}

u e€ rpapuk

78. | OGparnas
IPOTIOPIMOHAIBLHOCTE U 0.5
e€ rpadguk

79. | ©Oyskmus f(x) = sqrt{x} u
e€ rpaguk

80. | Dynkuusa f(x) = x| u eé 05
rpaduk '

81. | KycouHo-3a1aHHbIE
byHKIUNA

82. | O6oOmeHre u KOHTPOJb
no teme «DYHKIIMH U UX
rpaduxm»

83. | OmpeneneHue creneHu C
LEJIBIM TTOKa3aTeseM

84. |CsoiictBa cremeHun ¢
IENTBIM TTOKa3aTeeM

85. | UucnoBble BRIpaKEHHS,

COJIepXKaIllie CTENCHb C 0.25
IENTBIM TTOKa3aTeseM

86. | AnreGpanyeckue

BBIPAXKCHUS,

coJcprKamue CTCICHb C




LOCJIBIM ITOKA3aTCJIICEM

87. | IIpeobOpazoBanue 1 0 0
BBIPaKEHHUS,
COJICPIKAIINX CTCIICHH

88. | CranmnmapTHBIi BU YuCiIa 1 0105
89. | OueHkHu ¥ NPUKUAKA 1 0 0
90. |Pemenne 3amau  Ha 1 0 0
CTCIICHB c LEJIbIM
IOKa3aTelIeM
91. | OGoOIIeHHE W KOHTPOJb 1 005
nmo Tteme «CremeHr ¢
LEJIBIM
MTOKa3aTeIIeM»
92. |IloaroToBKa K HMTOTOBOM 1 0 0

KOHTpPOJIbHOM paboTe

93. |IloaroroBka K HMTOIOBOI 1 0 0
KOHTPOJIbHOH pabote

94. | HroroBas KOHTPOJIbHAS 1 1 0
pabora

95. | hToroBas KOHTpPOJIbHAS 1 1 0
pabora

96. | Anamus KOHTPOJIbHOM 1 0 0
paboThI

97. | UtoroBoe moBTOpEHHE 1 0 0

98. | toroBoe moBTOpEHHE 1 0105

99. | UToroBoe moBTOpEHHE 1 0 0

100. | MtoroBoe moBTOpEHHE 1 0/0.5

101. | UToroBoe mOBTOPEHUE 1 0 0

102. | iTroroBoe moBTOpEHUE 1 0 0

OBIIEE KOJIMYECTBO 102 10

YACOB I10 ITPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YHEHUKA

Bri6epute yueOHble MaTepralibl
Beenure cBoil BapuaHT:

METOANUYECKHUE MATEPUAJIBI JI51 YYUTEJIA

BBenure nannbie




IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://RESH.EDU.RU/

HTTPS://MWWW.YAKLASS.RU

HTTPS://SKYSMART.RU

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

YUYEBHOE OBOPYJIOBAHUE
JIuHeiika knaccHas

2. TpeyroibHUK KIaccHbIH (45°, 45°)
3.TpeyroipHuK KinaccHBI (30°, 60°)
4. TpaHCTIOPTHUP KIACCHBIN

S.IUPKYJIb KJIACCHBIN


https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/

MNOACHUTEJIbBHAS 3AITMCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "I'EOMETPUA"

Pabouast nporpamma o yuedHomy kypey "['eometpust" muist oOydaromumxcs 8 KiaccoB pazpaboTaHa Ha
ocHoBe DeiepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIbLHOTO CTAaHJAPTa OCHOBHOTO 00111ero 00pa3oBaHus C
y4€TOM U COBPEMEHHBIX MUPOBBIX TPeOOBaHUIl, IPEIBABISAEMBIX K MaTEeMaTHUECKOMY 00pa30BaHUIO, U
TpaauLUN POCCUIICKOTr0 00pa3oBaHusl, KOTOpPbIe 00ECIIEUHBAIOT OBJIaICHUE KIIFOUEBBIMH KOMITETEHIIUSIMU,
COCTaBJISIOLIMMHU OCHOBY JUISl HEMIPEPHIBHOTO 00pa30BaHuUs U CAMOPA3BUTHS, a TAKXKE L[EJIOCTHOCTh
00OLIEKYIBbTYPHOT0, TUYHOCTHOTO U ITO3HABATENILHOTO pa3BUTHsI 00ydaromuxcs. B nmporpamme yureHs! uuen
1 noyioxkeHust KoHuenmuu pa3BuTHs MaTeMaTH4YecKoro oopasoBanus B Poccutickoit deneparuu. B snoxy
1 poBoi TpaHchopMaluy BeeX cdep 4eToBeuecKo AeITeTbHOCTH HEBO3MOKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOil MaTeMaTHUYECKOH MOATOTOBKH. YK€ B IIKOJIE MATEMAaTHKA CIIYKHT
OTIOPHBIM TIPEIMETOM IS U3YUCHHSI CMEKHBIX JUCHIUIUINH, a TIOCTIE MIKOJIBI peaTbHOU HE00XOUMOCTHIO
CTaHOBUTCS HEMPEPHIBHOE 00pa3oBaHKe, 4TO TPEOYeT MOIHOLEHHOM 6a30B0i 0011e00pa3oBaTeIbHOM
MOATOTOBKHU, B TOM YHCJIE U MAaTEMaTUYECKOM.

310 00yCIOBICHO TE€M, UYTO B HAIIM JTHU PACTET YUCIO MPO(ecCcHii, CBA3aHHBIX C HEMOCPEICTBEHHBIM
MPUMECHECHUEM MaTEeMAaTHKU: U B chepe SIKOHOMUKH, U B OM3HECE, U B TEXHOJIOTUYCCKUX O0JIACTIX, U IAXKE B
ryMaHuTapHbeiX cepax. Takum oOpa3om, KPyr MKOJLHUKOB, 111 KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HAYMMBIM MPEMETOM, PACIITUPSIETCS.

[IpakTrueckas Moje3HOCTh MATEMATHUKUA 00YCIIOBJICHA TEM, UTO €€ MPEAMETOM SIBIISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYPBI HAILIETO MUPA: MPOCTPAHCTBEHHBIE ()OPMBI U KOJTHMUECTBEHHBIE OTHOIICHUS OT
MPOCTEHIIINX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX ISt
pPa3BUTHS HAYYHBIX U MPUKIAAHBIX Ueil. be3 KOHKpeTHBIX MaTeMaTHUYeCKUX 3HAaHUM 3aTPYyAHEHO IOHUMAaHUe
MPUHIIUIIOB YCTPOMUCTBA U HCIIOIb30BAHHS COBPEMEHHON TEXHUKU, BOCIIPUATUE Y UHTEPIPETAIIS
pa3zHo00pa3HON COLUATBHON, IKOHOMUYECKOM, TOTUTHYECKON nHpopMaiuu, MaaodhdekTuBHa
MOBCEHEBHAS MMPAKTHUECKas AesATeNbHOCTh. Kaxk10My 4enoBeKy B CBOEH KU3HU MPUXOAUTCS BBIMOIHATD
pacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTh U PUMEHSATH (DOPMYIIbI, BIAJETh MPAKTUIECKUMU MPUEMaMHI
TeOMETPUUECKUX U3MEPEHUI U IOCTPOCHUH, UNTaTh MH(POPMAIIHIO, TPEACTABICHHYIO B BUJIE TaOIHII,
TUarpamm u rpaukoB, )KUTh B YCIOBUSX HEONPENEIEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapakTep
CIIy4aifHBIX COOBITHIA.

OAHOBpPEMEHHO C pacHIupeHueM cdep MPUMEHEHHUsS MaTeMaTHKH B COBPEMEHHOM 00111ecTBe BCE Ooee
Ba)KHBIM CTAHOBUTCSI MAaTEMaTUYECKUM CTUIIb MBITIUICHUSI, IPOSBIISIOIIMIICS B ONPEAEIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mporiecce u3yueHust MaTeMaTHKH B apCeHAN TPUEMOB M METOJIOB MBIIIJICHHUS YEIOBEKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKIUS U JEAyKITUs, 0000IIeHNe U KOHKPETU3AIUs, aHATIU3 U
CUHTE3, KIIacCU(UKAIIHS U CHCTeMaTH3alusl, abcTparupoBanue u aHanorus. O0BEKTh MaTEMAaTUYECKUX
YMO3aKIIIOUCHHH, PaBUJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTUUECKHUX MTOCTPOCHUH,
CIOCOOCTBYIOT BBIPA0OTKE YMEHHS (OPMYITHUPOBATH, 0OOCHOBBIBATH U JIOKA3BIBATH CYXKACHUS, TEM CAMBbIM
Pa3BUBAIOT JIOTHYECKOE MBITIUICHHE. BemyIas posib MpUHAUICKUT MaTeMaTUKE U B (DOPMUPOBAHUHT
AITOPUTMUYECKON KOMIIOHEHTHI MBITIUICHHS M BOCIIUTAHUM YMEHUM JIEHCTBOBATH I10 33a/IaHHBIM aJITOPUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC U KOHCTPYUPOBATh HOBHIE. B mporiecce pemenus 3aad — OCHOBOM y4eOHOM
JeATeTLHOCTH Ha YPOKaX MaTeMaTHKUA — Pa3BUBAIOTCS TaK)Ke TBOpUECKas M MPHUKJIAHAs] CTOPOHBI
MBIIUTICHHUS.

OOyueHnne MaTeMaTHKE 1aéT BO3MOKHOCTh PAa3BUBATh Y 00yUaIOIINXCS TOUHYIO, PAI[MOHATIBHYIO U
WH(OPMATUBHYIO pedb, yMEHHE OTOMPATh HanboJIee MOIXOISIIHE I3bIKOBbIE, CAMBOINYECKHE, Tpaduueckue
CpencTBa JJIsl BBIPAKEHUS CYXKIACHUN U HATJIATHOTO UX MPEICTaBICHUS.

Heo0xo1uMbIM KOMITOHEHTOM 0011IeH KYJIbTYphl B COBPEMEHHOM TOJIKOBAHHH SIBIISIETCS 00I1Iee 3HAKOMCTBO



C METOJIaMH MO3HAHMS JeWCTBUTEILHOCTH, IPECTABICHUE O IPEAMETE U METOJaX MaTeMaTHKH, X OTIHYUI
OT METO/IOB JIPYI'MX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOCHHOCTSIX NPUMEHEHUSI MATEMaTUKHU JIJIs
peleHus HayYyHbIX U IPUKJIaIHBIX 3a1a4. Takum 00pa3oM, MaremaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIaJ1 B JOPMHUPOBAHUE OOIIEH KYIbTYphl YETIOBEKA.

M3yuenne MaTeMaTUKU TaK)Ke CIIOCOOCTBYET SCTETUYECKOMY BOCIIUTAHHIO YEJIOBEKA, TOHUMAHUIO
KPacoThl M U3SIIIECTBA MATEMAaTHUECKUX PACCYXKICHUNA, BOCIPUATHIO TEOMETPUIECKHUX (OPM, YCBOCHHIO

HJIeu CUMMCTPHUH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA "I'EOMETPUA"

«MaremaTuky yKe 3aTeM Y4UThb HaJl0, 4YTO OHA YM B IOPSAOK IIPUBOJUTY, — IINACAJ BEIIUKUNA PYCCKUI
yuenblii Muxawmn BacunseBud JIomoHOCOB. U B 3TOM COCTOMT O/IHA U3 BYX IeNiel 00y4eHUsI TEOMETPUN KaK
COCTAaBHOM YacTH MaT€MAaTHKH B IIKOJIE. DTOM LI€JIM COOTBETCTBYET JJOKa3aTeIbHasl IMHUS IPEIOIaBaAHUs
reometpun. Cienys mpencTaBIeHHON pabodell mporpaMMe, Ha4MHas C CEbMOr0 Kilacca Ha ypoKax
FeOMETPHUH 00YHAIOIIUNCS YUUTCS IPOBOAUTD JOKA3aTEIbHBIE PACCYKACHHUS, CTPOUTH JIOTHYECKHE
YMO3aKJIFOUEHHS], I0KA3bIBaTh UCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTP NPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyXJIeHUs OT «IIPOTUBHOTOY», OTIIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYyITUPOBATH 0OpaTHBIE
YTBEpXKACHUS. Y UYCHHK, OBIA/ICBIINN UCKYCCTBOM PACCYKIaTh, OyIeT IPUMEHSTh €r0 U B OKpYKaroIen
JKU3HU.

Kaxk nucan reometp u nenaror Urops @enoposuy Llapeiruy, «ioapMu, IOHUMAOUIMMU, YTO TAKOE
JI0Ka3aTelIbCTBO, TPYJAHO U J1a’K€ HEBO3MOKHO MAHUITYJIMPOBATH». 11 B 3TOM COCTOUT BaxkHOE
BOCIIUTATEIbHOE 3HAYCHUE U3YUCHUS TEOMETPUH, IIPUCYIIEE UMEHHO OT€YECTBEHHON MaTEMaTUYECKOM
nikosie. Bmecte ¢ TeM aBTOpBI POrpaMMBbI IPEAOCTEPErat0T YUUTENS OT UNUIIHET0 (hopManu3Ma, 0COOEHHO
B OTHOILIEHUH Hayajl U OCHOBaHUM reometpun. @pannysckuit marematuk XKan /[pe1oHHE O 3TOMY TOBOAY
BbICKa3aJjcs Tak: «YTo kacaercs JelIUKaTHON IpoOeMbl BBEIEHUS «aKCHOM», TO MHE KayKeTCsl, YTO Ha
NEePBBIX NOPax HYKHO BOOOIIE U30eraTh MPOU3HOCUTH CaMo 3TO clIoBO. C IPYyroi ke CTOPOHBI, HE CIEAyeT
YIIYCKaTh HU OJTHOM BO3MOXHOCTH /1aBaTh MIPUMEPHI JOTUYECKUX 3aKIIOUEHUN, KOTOPBIE Ky/la B OOJIbIIeH
Mepe, 4YeM UJIesl aKCUOM, SIBJISIIOTCS UCTUHHBIMU M €IMHCTBEHHBIMU JBUTATEISIMH MAaTEMaTHYECKOTO
MBILLUICHUSI.

Bropoii nienbro u3ydeHusi reOMETpHUH SIBJISIETCS MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIPH PEIIeHUH KaK
MaTeMaTUYECKUX, TaK U MPAKTUUECKUX 3ajay, BCTPEUAIOLINXCS B peaibHOM Ku3HU. OKOHYMBIINHN KypC
TE€OMETPHUH LIKOJIBHUK JIOJIKEH ObITh B COCTOSIHUU ONPEAEIIUTh TEOMETPUUECKYIO (PUTypy, OHCaTh CIOBaAMU
JAHHBINA YepTEX UM PUCYHOK, HANTH IJIOIIA/Ab 3€MEJIbHOTO y4acTKa, paCCUUTaTh HEOOXOAUMYIO JUIUHY
OTNITOBOJIOKOHHOTO Ka0eJs Wik TpedyeMble pa3Mephl rapaka Jijisi aBTOMOOMIIA. DTOMY COOTBETCTBYET BTOpas,
BBIUMCIIUTENbHAS JIMHUS B U3YYEHUN T€OMETPUH B 1IKoJIe. JlaHHas pakTHUYecKas JIUHUS SBIISIETCS HE MEHEe
Ba)XHOM, yeM nepas. Emé [1naTon npeanuceiBai, yToOs! «rpaxaane [IpekpacHoro ropoga Hu B KOEM
Cllyyae He OCTaBJISIIM T€OMETPUIO, Be/lb HEMAJIOBAXKHO J1axke M000UHOe e€ MPUMEHEHHEe — B BOCHHOM JIeJie
Jla, BIIPOYEM, M BO BCEX HayKaX — JUIsl JIyUILIEro MX YCBOGHUS: Mbl Be/lb 3HAaeM, Kakas OeCKOHEUHasi pa3HHLA
CYILIECTBYET MEX/y YEJIOBEKOM ITPUYACTHBIM K TEOMETPUM U HENPUUYACTHBIM». [[J151 3TOr0 yuuTemto
pEeKOMeH1yeTcsl HoA0UpaTh 3aJaul MPAKTUUECKOro XapakTepa JJIsl paCCMaTPUBAEMBIX T€M, YUUTh JIeTeH
CTPOUTHh MATEMATHUYECKUE MOJIETU PEATIbHBIX )KU3HEHHBIX CUTYaI[Ui, IPOBOAUTH BEIYUCIICHUS U OLIEHUBATh
aJIeKBaTHOCTB IIOJIyYEHHOT0 pe3ysbTara. KpaiiHe BaXxHO MOAUYEPKUBATE CBSA3H FEOMETPUU C APYTUMU
npeaMeTaMi, MOTUBUPOBATh MCIIOIB30BaTh ONPEIEICHUS T€OMETPUYECKUX (GUTYp U MOHATHUH,
JIeMOHCTPUPOBATh MPUMEHEHHE MOJTYYEHHBIX YMEHHUH B (pr3KKe U TeXHHUKE. DTU CBsI3U Hanboliee IpKo
BUJHBI B TeMax «Bekropb», «pUroHoMeTpruecKre COOTHOIIEHUD», «Metoa koopauHat» u «Teopema
[Tucdaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



CornacHo yueOHOMY IIaHy B 8 Kiacce u3yyaercs: yueOHblil Kypc «I'eoMeTpusi», KOTOPBINA BKIIOYAET
CJICAYIOIINE OCHOBHBIE pa3fienbl coaepxanus: «I'eomeTpuueckue GUrypsl U X CBOHCTBay, «M3Mepenue
reOMETPUUECKUX BEITHUUHY, a TaKKe «/lekapToBBI KOOPIAMHATHI Ha TNIOCKOCTHY, «BeKTophl», «/IBMKeHus
iockoctu» U «lIpeoGpa3oBanus mogoous».

VY4eOHbIi M1aH MpeycMaTpuBaeT U3yueHHe reoOMeTprUU Ha 0a30BOM YpOBHE, UCXO0/1s U3 68 yueOHbIX 4acoB
B y4eOHOM TOxy.



COJEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

YersipéxyronsHuku. [1apamnenorpamm, ero npusHaku U cBorcTBa. YacTHble Ciydau napajuieaorpaMmMoB
(MpAMOYTOJILHUK, pOMO, KBaJpaT), X MPU3HAKU U CBOMCTBA. Tpamerus, paBHOOOKas Tparenus, €€ CBOWCTBa
u npusHaku. [IpsMoyronbpHas Tpanenus.

Meton ynBoenust menuansl. LlentpansHas cummerpus. Teopema daneca u TeopeMa 0 MPONOPLHHUOHAIBHBIX
OTpe3Kax.

CpenHue TMHUY TpEyroJibHUKa U Tpareuuu. LleHTp Macc TpeyroyibHUKa.

[TomoOue TpeyroibHUKOB, KO3 duuent nogodus. Ilpuznaku nogodust TpeyronsHUKoB. [Ipumenenne
o100UsI IPH PEIICHUN MPAKTUYECKHX 3ajau.

CoiicTBa miomajeii reomerpuueckux puryp. @opMyIibl 11 IIIOMIAIN TPEYToJIbHUKA, TapajuleorpaMma,
pomba u Tpaneruu. OTHOIICHHE IIOIA el MOA00HBIX PHUryp.

Brruncnenue miuomaaei TpeyrojibHIKOB M1 MHOTOYTOJIbHUKOB Ha KJIETYaTOM Oymare.

Teopema [Tudaropa. [Ipumenenue treopemsl [Iudaropa npu perieHny mpakTUYECKUX 3a7au.

CuHyc, KOCUHYC, TAHT€HC OCTPOrO yria NpsSIMOYroJbHOTO TpeyrojibHuKa. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO. Tpuronomerpuueckue GyHkiuu yrios B 30°, 45° u 60°.

Brnicannble U ieHTpaIbHbIE YIIIbI, YTOJI MEXKIY KacaTeabHOU U XOPIOH. YTIIBI MEXAY XOpJiaMu U
CeKyIMMU. BrincanHble u onucaHHbIe YETHIPEXYTOJIbHUKY. B3auMHOe pacnonoxeHune JByX OKpYKHOCTEH.
Kacanue oxpyxxnocreil. O0mmue KacaTeiabHbIE K IBYM OKPYKHOCTSIM.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

OcBoenune yueOHOro Kypca «['eoMeTpus» TOMHKHO 00ecednBaTh TOCTHKEHHE Ha YPOBHE OCHOBHOTO
o0uiero 00pa3oBaHus ClIEIYIOMINX JUYHOCTHBIX, METANIPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHbBIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PE3yNbTATH OCBOCHUS IIPOTPaMMBI Y4eOHOT0 Kypca «I'eoMeTpus» XapaKTepU3yIOTCS:

I[aTpunoTnyeckoe BoCIUTAHME:

MPOSIBJICHUEM UHTEpeca K IPOLUUIOMY M HACTOSILEMY POCCUMCKON MaTeMaTHUKU, IEHHOCTHBIM OTHOIIICHHEM
K JJOCTH>XKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3THX
JOCTHXKEHUH B IPYTHX HayKax U MPUKIATHBIX cepax.

I'pa:knanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00S3aHHOCTEH rpaskIaHIHA U PealTU3allii €ro Mpas, IPEICTABICHUEM O
MaTeMaTHUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH, IPOLIETYP TPAKIAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U MP.); TOTOBHOCTHIO K 00CYKIEHUIO0 STUYECKUX MPOOIIeM, CBSI3aHHBIX C
MPAKTUYECKUM NMPUMEHEHHEM JOCTUKEHUM HayKu, OCO3HAHUEM BaKHOCTH MOPAJb- HO-3THUYECKHUX
MPUHIIUIIOB B A€ATEIHLHOCTH YYEHOTO.

TpyaoBoe BociuTanue:

YCTAaHOBKOW HA aKTMBHOE YYaCTHE B PEIICHUH MPAKTHYECKUX 3a7a4 MAaTEeMAaTHUYE€CKOM HAMPABICHHOCTH,
OCO3HAHHEM BaXHOCTH MaTeMaTUYECKOT0 00pa30BaHUs HA MPOTSKEHUH BCEH )KU3HU JIJISl YCIEIITHON
npohecCuOHANBHOM EATENIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA,

OCO3HAaHHBIM BBIOOPOM U IOCTPOCHUEM MHAUBHIYAIbHON TPaeKTOpUU 00pa30BaHUs U KU3HEHHBIX TUJIaHOB
C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIUTAHNE:

CHOCOOHOCTBIO K OMOIIMOHATILHOMY U ACTETUYECKOMY BOCTIPUSATHIO MAaTEMaTUYECKUX 0OBEKTOB, 3a/a4,
pelieHui, pacCyXAeHUI; YMEHHIO BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT0 IO3HAHUS:

OpHUEHTAIIHEeH B IEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayUHBIX MPEJICTABICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, PUPOBI U 00IIeCTBa, MOHUMAaHUEM MaTeMaTUYECKON HAYKH KakK
cdepbl UeT0BEeUECKOM NeATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAYMMOCTH JJIS1 pa3BUTHI IMBUITH3AIUY;

OBJIAJICHUEM SA3BIKOM MaTE€MaTUKHU U MaTEMAaTUYECKON KyJIbTYpPOU Kak CPeICTBOM MTO3HAHUS MUDPA;

OBJIAJICHUEM MPOCTEHUIIIMMHU HAaBBIKAMH HCCIIEOBATENbCKON AESTENbHOCTH.

du3nyeckoe BOCNUTaAHUE, POpMHUPOBAHME KYJIbTYPbI 310POBbS M SMOLMOHAIBHOIO 0J1ar0NOJYyYHs:

TOTOBHOCTBIO MIPUMEHSITh MATEMaTHUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBBS, BEJICHHUS 3/I0POBOTO
o0pas3a )XM3HH (310pOBOE MUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHSATUH U OTAbIXA, pErylsapHas puzndeckas
AKTHUBHOCTH);

c(hOpMHUPOBAHHOCTHIO HaBbIKA PEIICKCHH, TPU3HAHUEM CBOETO MIPaBa Ha OIMUOKY U TaKOTO K€ MpaBa
JIPYroro 4eaoBeKa.

JKOJIOTHYECKOe BOCTIMTAHME:

OpHUEHTAIel Ha TPUMEHEHUE MaTeMaTHYECKUX 3HAHUMN I PEIICHUS 3a/1a4 B 00JIaCTH COXPAaHHOCTU
OKPY’KaIOIIIEH Cpebl, TIIAHUPOBAHUS TTOCTYIIKOB M OIIEHKH MX BO3MOKHBIX IMOCTEACTBUH JJI OKPY>KAFOIICH
Cpenpbl;

OCO3HAHUEM TJI00ATILHOTO XapaKTepa SKOJIOTUUECKHUX MPOOJIEM U IMyTEH UX PEIICHHS.

JINYHOCTHBIE pPe3y/bTaThl, 00eceYrBAKOIIUE ATANTANNI0 00Yy4AKIIErocsi K U3MEHSI IO IMMCH
YCJI0BUAM COLMAJIBHON M IPUPOIHOM Cpeabl:



— TOTOBHOCTBIO K JICUCTBUSAM B YCIOBHUSX HEONPEAEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPaKTUYECKYIO IeATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JIOJEH,
pUOOpPETaTh B COBMECTHOM JESITEIbHOCTH HOBBIE 3HAHUSI, HABBIKK U KOMIIETEHIIUN U3 OTbITAa IPYTUX;

— He00X0JUMOCTHIO B (OPMUPOBAHNHU HOBBIX 3HAHHI, B TOM yucie (POpMYIUPOBATh UJICH, IOHSATHS,
TUIOTE3bI 00 00BEKTAX U SIBJICHUSX, B TOM YHCJIE paHEEe HE U3BECTHBIX, OCO3HABATH NE(UITUTHI

COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATH CBOE pa3BHUTHUE;

— CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYALIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOLIUI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U JeHCTBUS, POPMYIHPOBATH
Y OLICHUBATh PUCKU U MOCIIEJCTBUS, JOPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOCHUS MPOTrpaMMbl yueOHOTo Kypca «I eoMeTpus» XxapaKTepusyroTcs

OBJIAZICHUCM YHUBEPCAIbHbIMU RO3HA6AM E/IbHbBIMU 061/76‘7’]’1614}1]1/114, YHUBEPCA/IbHOIMU KOMMYHUKAMUGHbBIMU

OeticmeusAMU U YHUBEPCANbHbIMU PESYIAMUBHBIMU OEUCNBUIMU.

1) Vhusepcanvnvle nosnasamenvhwle deiicmeus obecnevusarom Gopmuposanue 6a3068blx KOSHUMUGHbIX

npoyeccoe 06y14ai0u;uxc;z (OCGO@HH@ Memo008 No3HAHUSA OKpyaHcarwyeco mupa, NPUMeHERUe 102UYECKUX,

uccnedo8amenbeKux onepayutl, ymenutl pabomams ¢ uHgopmayuetr).

ba3oBble JJoruyeckue AeiicTBUs:

— BBIABJIATH M XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKU MAaTEMaTUUECKUX 00bEKTOB, OHITUH,
OTHOIICHUN MEXIY MOHATHAME; (HOPMYIHPOBATH ONPEIEICHUS TIOHATHIA; yCTaHABIUBATD
CYIIECTBEHHBIN MPU3HAK KIACCHU(PHUKAINHA, OCHOBAHUS JJIs1 0000IIEHHS U CPAaBHEHHUS, KPUTEPHH
IIPOBOJAMMOIO aHAJIN3a;

— BOCHPHUHHUMATH, (POPMYIHUPOBATH U IPEOOPA3OBHIBATH CYKACHUS: YTBEPIUTEIbHbIE U
OTpHUIIATENbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

— BBISBJIATh MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpEUHsl B paKTax, JaHHBIX,
HaOJIIO/IEHUSAX U YTBEPKIACHUSX; MIpeiaraTb KpUTEpUH AJisl BbISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUIL;

— JACJIaTh BbIBOAKBI C UCITIOJIb30BAHHUEM 3aKOHOB JIOTUKHU, ICAYKTHUBHBIX U HHAYKTUBHBIX
yMO33KJ’IIO‘-ICHHI>i, YMOSaKHIO‘-ICHI/Iﬁ 110 aHaJIOTHH,

— p836I/IpaTI> JA0Ka3aTCJIbCTBA MATEMATHYCCKUX YTBep)KI[eHI/Iﬁ (HpHMBIe " oT HpOTI/IBHOFO), MMPpOBOAUTDH
CaMOCTOATCIIbHO HECJIOXKHBIC J0KA3aTCJIbCTBA MAaTEMATHYCCKUX q)aKTOB, BBICTPAMBATL apryMEHTAIUIO,

MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATh CIOCO0 pelieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHHUS,
BbIOMpPATh HanOOJIee MOAXOAAINNA C YIETOM CAaMOCTOSATENILHO BBIIETIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTebCKue JeCTBUA:

— HCIIOJIB30BAThH BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT I1O3HAHU, (I)OpMyJ'II/IPOBaTL BOIIPOCHI,
(pI/IKCI/Ip}IIOH_II/IC IpoTUBOpPECUHUC, npo6neMy, CaMOCTOATCIIbHO YCTAHABJIMBATH HCKOMOC U NAHHOC,
(bOpMI/IpOBaTB THUIIOTE3Y, apryMCHTUPOBATL CBOIO MTO3UIIUIO, MHCHUC,

— MPOBOJUTH IO CAMOCTOSITENILHO COCTABIIEHHOMY TUTAHY HECTIOKHBIN SKCIIEPUMEHT, HEOOJIbIIIOE
WCCIIEIOBAHHE TI0 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHIeCcKOro 00beKTa, 3aBUCHMOCTEH 00bEKTOB
MEXIy CO0Oi;



— CaMOoCTOATENbHO (hOpMYyTUPOBaTh 000OIIEHNS M BEIBOIBI IO PE3yiIbTaTaM MPOBEAEHHOTO
HAOJTIOICHUS, HCCIICIOBAHUS, OIICHUBATh IOCTOBEPHOCTH IMOJTYYCHHBIX PE3yIbTAaTOB, BEIBOJIOB U
000011ICHMI;

— IIPOTHO3UPOBATh BO3SMOKHOEC Pa3BUTHUC IIPOLECCA, a TAKKE BEIABUI'aTh ITPCAIIOJIOXKECHUA O €TI0
Pa3BUTHUU B HOBLIX YCIIOBUAX.

PabGora ¢ undpopmanmeii:

— BBIABJIATH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIIUHU, JTaHHBIX, HEOOXOUMBIX JIJIsI PEIICHHS
3aJa4u;

— BBIOMpATH, AHATTU3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH NHPOPMAIUIO PATHUYHBIX
BUJIOB U (hOpM IpeicTaBICHUS;

— BbIOUpaTh GOpMY MpeACTaBICHU HHPOPMALIMU U WITIOCTPUPOBATh peIllacMble 3a/1a4l CXeMaMH,
ararpaMMaMu, HTHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

— OLECHUBATh HAJIEKHOCTh MHPOPMALIUH 110 KPUTEPUSAM, IPEUI0KEHHBIM YUUTEIEM WIN
c(OpPMYIHPOBAHHBIM CAMOCTOSTENBHO.

2) YHuueepcanvbHbie KOMMYHUKAmMUBHBbBLE OelicmEusi 00eCneyusarn chopMupoBaHHOCHb COYUATbHBIX
HAaBbIKO8 00Y4aAOUWUXCAL.

O01menue:

— BOCIpHUHUMATH U (1)OpMy.HI/IpOBaTI) CYKACHUA B COOTBCTCTBHHU C YCJIOBHUAMU U LECTIAMU O6HICHI/I$I;
SAICHO, TOYHO, 'PAMOTHO BBIPaXXaTb CBOIO TOYKY 3pCHUS B YCTHBIX U MIMCbMCHHBIX TCKCTAax, 1aBaTb

IMOsACHCHUA 110 X0y PCIICHUA 3ada4r, KOMMCHTHPOBATH HOJIy‘-ICHHbIﬁ PE3yJabTaT,

— B X0/1e 00CYXIEHUS 3a2/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYK/IaeMO TEMBI, TPOOIJIEMBI, peIaeMon
3a/1auu, BbICKA3bIBaTh UJI€H, HALIEJIEHHbBIE HA TOUCK PEILIEHHUS; COITOCTABISATh CBOU CYKIEHUS C
CYXACHHUSIMH JIPYTHX YYaCTHUKOB JMAajIora, 0OHapy>KUBATh Pa3IMUUE U CXOJICTBO MO3UIIHIA; B
KOPPEKTHOI opme GopMyTupOBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,

— TMPEACTaBIATh PE3YIbTAThl PEHICHUS 3a/1a4H, SKCTIEPUMEHTA, UCCIIEOBAHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (hOpMaT BBICTYIUIEHHUS € YYETOM 3a]ad NMPE3eHTAI[MN U 0COOEHHOCTEN
ayUTOPHH.

CoTpyaHN4eCTBO:

— IIOHUMATb U UCII0JIB30BaTh IMPEUMYIICCTBA KOMaHI[HOi/JI n HHZ[HBHJIyaHI)HOﬁ pa6OTI)I IIpUu pCUICHUHA
yLIC6HBIX MAaTEMATUYCCKUX 3a4a4,

— MPUHUMATH 1I€TTh COBMECTHOU JIEATEIBHOCTH, IIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOU PabOTHI,
pacrmpenensaTh BB paboT, T0roBapuBaThCs, 00CYKIaTh MPOIIECC U pe3yabTaT paboThl; 00001IaTh
MHEHHS HECKOJIBKUX JIOJICH;

— y4acTBOBaTh B IPYNIOBBIX (hopMax padboThl (00Cyk1eHUS, 0OOMEH MHEHUSMHU, MO3TOBbIE LITYPMBbI U
ap.);

— BBbIIIOJHATH CBOIO 4aCTb pa6OTLI U KOOPAMHHUPOBATH CBOU JEHUCTBHS C APYIUMHA YICHAMU KOMAaHIbI;

— OILIGHUBATh KaY€CTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT 1O KPUTEPUAM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBUS.

3) Vuusepcanvuvie pecynisamuesnsie oeticmaus 0becnevusarom Gopmuposanue CMolCi08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTU.



Camoopranuszaums:

CaMOCTOSITENTLHO COCTABIIATH IJIaH, aJITOPUTM pEIeHHs 3a4a4u (WM €ro 4acTh), BRIOUPATh CII0co0
pelieHus ¢ y4ETOM UMEIOLIUXCSI pECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIICHUH ¢ y4ETOM HOBOW MH(pOPMALIUH.

CaMOKOHTPOJIb:

— BJIAJIETh COCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MIPOIecca U Pe3yIbTaTa peleHus

MaTeMaTHUYeCKOH 3a1a4u;

— IMPEIBUIETH TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PELLIEHUH 3a/1a4l, BHOCUTh KOPPEKTUBHI B
NeSITebHOCTh HA OCHOBE HOBBIX 00CTOSITEIbCTB, HAWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

— OILICHMBATh COOTBETCTBHE pPe3yJbTaTa JIeATEIbHOCTH OCTABICHHON LENIU U YCIOBUSIM, OOBACHATh
MPUYMHBI JOCTHKEHUS WM HETOCTHKEHUS eI, HAaXOAUTh OIINOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEJIMETHBIE PE3YJIbTATBI

OcBoenne y‘Ie6HOFO Kypca ((FCOMeTpI/IH» Ha YpOBHC 8 xiracca JOJI2KHO obecneynBaTh JOCTHIXKCHUC
CICAYIOMUX MPCAMETHBIX 06p830BaT6J'ILHLIX PE3YyJIbTATOB:

— Pacmno3HaBaTh OCHOBHBIC BHUbI ‘-IGTI)IpéXYFOJII)HI/IKOB, HX 3JICMCHTHI, I10JIb30BAThCA UX CBOMCTBaMH
IIpHu pCIICHUH I'COMCTPHUICCKHUX 3a/1a4.

— HpI/IMeHHTL CBOMCTBA TOUKH nepeceucHuAaA MCIMaH TPpCYroJbHUKA (ueHTpa MaCC) B pCIICHUHU 3aaa4.

— Bnagets nonsaTueM cpez[Heﬁ JIMHUU TPCYTOJIbHUKA U Tpalleluu, HIPUMCHAThL UX CBOIMCTBa IIpu
PCUICHUU I'COMCTPUUCCKUX 3a/iay.

— Ilonp3oBatscs Teopemoit Pasneca U TEOPEMON 0 IPONOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUIS

penIeHus MpakTUIECKUX 3a/1a4.
— IIpuMeHATH NPU3HAKK OJO0MS TPEYTOJILHUKOB B PELIEHUH T€OMETPUUYECKHX 3a/1a4.
— Ilonw3oBatbest Teopemoit [Indaropa 1is perieHns reoMeTpUYecKUX U MPaKTHYECKUX 3a]1ad.

— CTpOI/ITI) MAaTEMAaTUYCCKYIO MOJCIIb B IPAKTHYCCKUX 3a/jadax, CaMOCTOATCIbHO ACJIaTh '—ICpTé)K " Ha
XO4UThb COOTBETCTBYIOIINC JJIMHBI.

— Bnagers NOHATHUAMU CHHYCAa, KOCMHYCA U TAHI'CHCA OCTPOTO yIJjia IPpAMOYTOJIBHOT'O TPEYT'OJIbHUKA.
— Ilonp30BaThCs STUMM IOHATHUS MU JIJISI peHICHUS MPAKTUYCCKUX 3a1a4.

— BbIuucnaTe (pa3nuyHbIME CII0OCOO0aMU) IUIOIMIA/Ib TPEYTOJIbHUKA U TUIOIAAM MHOTOYTOJIbHBIX (UTYD
(moJIB3YySCh, I'ZIe HEOOXOIUMO, KAIbKYISATOPOM).

— HpI/IMeHHTL MOJIYYCHHBIC YMCHUS B IIPAKTHYCCKUX 3aJavax.

— Buazets NOHATHSIMU BOMCAHHOTO M EHTPAIBLHOIO YIJIa, HCI0JIb30BaTh TEOPEMBI O BIUCAHHBIX
yriax, yriiax Mexay XopJaMu (CEKYIIMMU) U yTIJIe MEeXy KacaTeIbHON M XOPI0M TIPH pelieHUur
F€OMETPUYECKUX 3a]1a4.

— BrageTs noHsATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSTH CBOMCTBA OMTMCAHHOTO
YeTBIPEXYTOJIbHUKA IIPU PELIEHUH 3a/1a4.

— HpI/IMCHHTL MOJIYYCHHBIC 3HAHUA HA MPAKTUKEC — CTPOUTHh MATCMATUYCCKUEC MOJCIN JJId 3a/1a1
peaHBHOfI JKU3HHU U IPOBOAUTH COOTBECTCTBYIOIIMUC BBIYUCIICHUA C IPUMCHCHUEM 1'[0}1061/15[ u

TPUTOHOMETPHUH (TIOJB3YACH, A€ HEOOXOIUMO, KATbKYIISITOPOM).






TEMATHYECKOE INIAHUPOBAHUE

Ne [HammeHOBaHMe pa3eioB U TeM KoamndecTBo yacoB Jara | Buabl 1esiTeJIbHOCTH Buapl, DJIeKTPOHHBbIE
n/m [IPOrpaMmbl BCEro| KOHTPOMb | MpaKTHYEC usyye dhopmbI (uudposbie)
HLIe xHe paoTh HHA KOHTPOJISI o0pa3oBaTe/IbHBI
pPaGoTHI e pecypcsl
Paznen 1. YeThIpéxyroabHUKN
1.1. [MTapannenorpamm, ero pu3HaKku u CBoOiicTBa. |2 0 1 N306pakaTh 1 HAXOJAUTH Ha YepTeKax VYerablit IIpesenranus
YeThIPEXYTOIBLHUKH Pa3HBIX BUIOB U UX 3JIE€MEHTHI; oIpoc; Pa3znaTounsrii
DopMyIUpOBaTh ONPEIENEHHU: TapallIeIorpaMma, IIpaxkTudeckas | MaTepuai
MIPSMOYTOJIBHUKA, poMOa, KBapaTa, Tparenny, paborTa;
PpaBHOOOKOIA Tparnenuu, NpsiMOYToJIbHO Tparenuu;
Jloka3bIBaTh U HCIIOIB30BATh MIPU PEIICHUH 3a1a4
IIPU3HAKH U CBOMCTBA: MapallienorpaMmma,
MIPSIMOYTOJIBHUKA, pOoMOa, KBapaTa, Tparenny,
PpaBHOOOKOIA Tparnenuu, NpsiMOYToJIbHOM Tparenuu;
1.2.|YacTHple chaydaw mapauiesiorpaMMOB 2 0 1 DopMynupOBaTh ONPEACICHUS: TTapaJIEIOrpaMMa, IIucemennplii | IIpesenTanus
(IpsIMOYTOJIBHUK, POMO, KBajpar), UX NPSIMOYTOJIbHUKA, poMOa, KBapaTa, Tparelny, KOHTPOJb; PaznaTounsIii
[IPU3HAKN M CBOWCTBA. PaBHOOOKOH Tpamnenuu, NpsIMOyTOJIbHOM TpareyH; [IpakTnyeckas | Marepuai
Jloka3pIBaTh M MCIIONIB30BATh MIPU PEIICHUH 3a1a4 pabora;
IIPU3HAKYU U CBOMCTBA: IapajlIeIorpaMMma,
MIPSIMOYTOJIbHUKA, poMOa, KBapaTa, Tparenny,
paBHOOOKOI Tpanenuu, MpsIMOYTOJIbHOM Tpanenuu;
1.3. Tpanenus. 2 0 1 DopMynupOBaTh ONPEAEIEHUS: NapaieorpaMma, VYcrHbIi [Ipesenranus
HIpAMOYTOJIEHUKA, poM0Oa, KBajpaTa, Tpaneuuy, 0IIpoc; Pa3pnarounslii
PpaBHOOOKOIA Tparnenuu, NpsIMOYToJIbHOM Tparenuu; IIpakTuueckas | Marepuai
Jloka3bIBaTh U MCIOIB30BATh IPU PEIICHUH 3a1a4 pabora;
IIPU3HAKU U CBOMCTBA: Mapalienorpamma,
NIPSIMOYTOJIbHUKA, poMOa, KBapaTa, Tparenny,
PpaBHOOOKOH Tparnenuy, NpsiMOYToJIbHOH Tparenu;
1.4.|PaBHOOOKAS M IPSIMOYTOJIbHAS TPANICIINH. 2 0 1 DopMyTHpOBaTh ONPEIEIeHNUS: MapajuIeIorpaMma, [Mucemennsiit | [Ipesenrarus
NIPSIMOYTOJIbHUKA, poMOa, KBapaTa, Tparenny, KOHTPOJIb; Pa3znaTounsii
PpaBHOOOKOH Tparnenuy, NpsiMOYTOJIbHOH Tparenu; IIpaxkTuyeckas | MaTepuain
Jloka3pIBaTh M MCIIONIB30BATh MIPH PEIICHUH 33124 pabora;

IIPU3HAKH U CBOMCTBA: Mapallienorpamma,
MIPSIMOYTOJIbHIKA, poMOa, KBapaTa, TpaleIuH,
paBHOOOKO# Tpanenuu, MpsIMOYTOIbHON Tpalelnu;




1.5.|YaBoenne menuaHsl. 2 0 1 IIpuMeHsATs METOJ YABOCHHS MEAUAHBI TPEYTONbHUKA; VYT [Ipesenrarus
Hcnonp3oBaTh UQPOBBIE peCypCHl I UCCIEOBAHUS 0I1poc; Pazgarounsiit
CBOWCTB M3y49aeMBbIX pHTYD; IIpakTHueckas | MaTepual
3HAKOMUTBCS C UCTOPHEH Pa3BUTHI T€OMETPHM; pabora;

1.6. [llenTpanbHas cuMMeTpuUs 2 1 0 Hcnonp3oBaTh mUGPOBEIE PECYPCHI IS HCCISIOBAHUS Kontponsnaa | [Ipesenranus
CBOMCTB M3y4aeMbIX Guryp; pabora; Pa3znaTounsrii
3HAKOMUTBHCA C UCTOPUEH Pa3BUTHS T€OMETPUH; Marepuan

HWroro no paznery 12

Paznen 2. Teopema ®aseca n TeopeMa 0 NPONMOPHHOHAIBHBIX 0TPE3KaX, MOJ00HbIE TPEYT0JILHUKH

2.1.[Teopema ®aneca u Teopema o 2 0 1 IIpoBoauUTH MOCTPOECHMS C IOMOLLBIO HUPKYJIL U YerHbii IIpesenTanus

[IPOMOPLUOHATIBHBIX OTPE3KaX. JMHEHKU C UCHOJIb30BaHue TeopeMbl Dareca 1 0Tpoc; Pa3znaTounsrii
TEOPEMBI O TIPOMOPIHOHATBHBIX OTPE3KaX, CTPOUTH [IpakTHyeckas | MaTepuat
4eTBEPTHIA MPOIIOPINOHAIIBHBIN OTPE30K; pabora;
3HaKOMUTHCS ¢ HCTOPHEH Pa3BUTHS T€OMETPH;

2.2.|CpenHsis TMHUS TPEeYroJbHUKA. 2 0 1 [IpuMeHsTh NoNy4YeHHbIE 3HAHUS TP PELLIEHUU YcTHBIN IIpesenranus
TEOMETPUUECKHX U MTPAKTHUECKUX 337134, oTIpocC; PaznaTounsit

[IpakTryeckas | MaTepuai
paborta;

2.3.Tpaneuust, €€ cpeHss JINHHUS. 2 0 1 [TpuMeHATh NONMyYCHHBIC 3HAHUS TPH PEIICHUN IMucemennsiit | [IpesenTarus
TEOMETPUYECKHUX U NMPAKTHUECKHUX 3371ad; KOHTPOJIb; Paznarounsiii

[IpakTiyeckas | MaTepuai
paborta;
2.4.|[IponopluHOHAaJIBEHBIE OTPE3KH, TIOCTPOCHUE 1 0 0.5 [TpoBoANTH NOCTPOCHMS C TOMOIIBIO IIUPKYJIS U YcrHbIi [Mpesenramms

"MeTBEPTOTO MPONOPIIMOHAIEHOTO OTPE3Ka. JIMHEHKY ¢ HCTIoNIb30BaHue TeopeMbl Parneca u OIIpoc; Pa3znaTounsiit
TEOPEMBI O TIPOTIOPIIHOHATBEHBIX OTPE3KaX, CTPOUTh [IpakTnyeckas | MaTepuai
4EeTBEPTHIN IPONIOPLIUOHAIBHBIA OTPE30K; pabota;

2.5.|CBoiicTBa IIEHTpa Macc B TPEYTOJIbHUKE. 1 0 0.5 [TpoBoaNTH KOKA3aTENBECTBO TOTO, YTO MEANAHEI YcrHbIi [Mpesenramms
TPEYroJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE, M HAXOJWUTh | ONPOC; Paznarounsiii
CBSI3b C IIEHTPOM Macc, HaXOJANUTh OTHOIIEHHUE, B KoTopoM | [IpakTideckas | maTepman
MEIMaHBI IEATCSA TOYKOH UX Iepe CeUeHHS; pabora;

2.6.|[TomoOHBIC TPEYTOJIBHUKH. 1 0 05 PemaTs 3a1auu Ha 1M01I00HBIE TPEYTOIBLHUKHY C YcrHbli [IpesenTarus
TIOMOLLBIO CAMOCTOSITEIIBHOTO IIOCTPOEHUS UEPTEXKEN U 0mpoc; Pa3znaTounslii
HAXO0KJEHHS TOAOOHBIX TPEYTOJIbHUKOB, [IpakTudeckas | Marepual

pabora;




2.7.|Tpu nmpu3Haka Nox00Hs TPEYTrOJIbHUKOB. 3 0 2 IIpoBOaUTH JOKA3aTENbCTBA C UCTIONB30BAaHUEM IMucemennslit | [Ipe3enrarus
MIPU3HAKOB 1101001s; JloKa3bIBaTh TpH NpU3HAKA KOHTPOJIb; Pazgarounsiit
oA00us TPEyrOIbHUKOB; [IpakTrdeckas | MaTepua
[TpuMeHATh NONMyYCHHBIE 3HAHUA TIPH PEIICHUN pabora;
TEOMETPUYECKHX U MIPAKTHUECKUX 337124,
2.8.[IpakTHyeckoe IpUMEHEHUE 3 1 1 [TpuMeHATh NONMyYCHHBIE 3HAHUA TIPH PEIICHUN Konrponsras | [Ipe3enTarus
TeOMETPUUECKUX U IPAKTUYECKUX 3a/1a4; pabora; Pazngarounsrit
IIpaktuueckass | MaTrepuan
paborta;
HWroro no pazgerny: 15
Paznen 3. Teopema [Indaropa u Hayasa TPUTOHOMETPHH
3.1.{Teopema [Tudaropa, e€ qokazaTensCTBO U 2 0 1 JHoxassiBath Teopemy [Tudaropa, ncronb3zoBath YcTHBIH IIpesenrarus
[MPUMCHCHHUE. €€ B MPAKTUYECKUX BHIYUCIICHUSAX; ompoc; Pa3naTounsiit
3HAKOMUTBHCA C UCTOPUEH Pa3BUTHS T€OMETPUH; [IpakTrdeckas | MaTepuan
paborta;
3.2.|06parnast Teopema I[Tudaropa. 2 0 1 [IprMeHATh NOTy4YEeHHBIE 3HAHUA U yMeHUs pu pemeHun | [Tucemennsiit | [Ipe3enrarus
IMPAKTHYICCKHUX 3a4a4, KOHTPOJIb, Pa3naTounsiit
IIpakTuueckas | Marepuan
paborta;
3.3.|OnpeneneHre TPUroHOMETPUIECKUX 2 0 1 DopMyIupoOBaTh ONPENEIeHUS TPUTOHOMETPHYECKIX YcTHBIH IIpesenTarus
(byHKIHMIA OCTpOTO yIIIa, (GYHKIMH OCTPOTO yIJIa, IPOBEPATH NX KOPPEKTHOCTD; OIIpoC; Pazgarounsit
TPUTOHOMETPHUYECKHE COOTHOIICHHUS B BEBIBOTUTH TPUTOHOMETPHUECKHE COOTHOIICHUS B [IpakTiyeckas | Marepuai
MPSMO YTOJIBHOM TPEYTOJbHUKE. IPSAMOYTOJIEHOM pabora;
3.4.|0cHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. 1 0 0.5 Hcnonb3oBath (OpMyIIbl IPUBEICHUS U OCHOBHOE VYcTHbI IIpesenrarus
TPUTOHOMETPHUUECKOE TOKIECTBO JUJISI HAXOXKICHHUS onpoc; PaznaTounsrit
COOTHOIIICHUH MEX]y TPUTOHOMETPUIECKUMHU [pakTryeckas | MaTepuan
VHKIIMSIMHU Pa3IMYHBIX OCTPBIX YIJIOB; paoora;
3.5.|CooTHomLIEHH S MEXKTY CTOPOHAMH B 3 1 1 HccnenoBaTh COOTHOIICHHS MEXK/TYy CTOPOHAMH Konrponbuas | [IpesenTarus
MPSAMOYTOJBHBIX TPEYTOJIBHUKAX C B IIPSIMOYTOJIBHBIX TPEYTOJIFHUKAX C YTJIaMH B pabora; Pa3znaTounsiit
yrmamu B 45° 1 45°; 30° u 60° 45° 1 45°;30° u 60°; [IpakTnyeckas | MaTepuai
pabora;
Hroro no pazgeny: 10
Paznen 4. Ilnomans. Haxoxxaenne niomasneii TpeyroabHHKOB H MHOTOYT0JbHBIX (puryp. Ilaomanu nogodusix gpuryp
4.1.[TousTHe 00 00MIIEH TeOpPHUH IITOMIAIH. 1 0 0.5 OBnazieBaTh EPBUYHBIMU NTPECTaBICHUSIMH 00 o0mmeit | YCTHBIH IIpesenranus
TEOPHH IUTOIAAH (MepHl), (HOPMYIHPOBATH CBOHCTBA orpoc; Pazparounsrit
TUTOIIAH, BBIICHATD WX HATJISIAHBIA CMBICIT; [IpakTrdeckas | MaTepuai
pabora;




4.2.|®opMyIIbl IS TUTOIIAIU TPEYTONbHHUKA, 2 0 1 BriBomuTh hopMyIIBI IUTOMAIN TApAJLIEIOrpaMmMa, YcrHblit [pesenHrarus
MapajiesiorpaMma TPEYTOJIbHUKA, TPANCIMH U3 (hOPMYIIBI ILIOIIA I orpoc; PaznmaTounsrii
MPSMOYTOJIbHHKA (KBaIpaTa); [IpakTudeckas | MaTepuan
paborta;
4.3.| OTHOIICHHKE TIOIIAAeH TPEYTOIbHIKOB 1 0 0.5 BEBIBOIUTE (hOpMYIIBI ILIOMNIATU MApaLIeIOTPaMMa, IMucemennsiit | [Ipe3eHrarius
C 00IIMM OCHOBaHUEM HJIH OOIIeH TPEYTOJIFHHUKA, TPATICIIH U3 (POPMYIIBI IDIOIIA TN KOHTPOJIb; PasznaTounsrii
BBICOTOM. MPSAMOYTONBHUKA (KBaIpara); [IpakTudeckas | MaTepual
paboTa;
4.4.| BeruuciieHue mIomaaei CI0KHBIX QUTYp 1 0 0.5 BrrumciaTs miioniaay pa3nuIHbIX MHOTOYTONBHEIX (GHUTYD;| YV cTHEILH [IpezenTarnus
yepe3 pa3OreHne Ha YacTH U IOCTPOCHHE. or1poc; PaznmaTounsrii
IIpakTuueckass | MaTrepuan
paboTa;
4.5.| IInomaan uryp Ha KIeT4aToi Oymare. 1 0 0.5 Haxoauts munomaay ¢puryp, n300pakEHHBIX Ha YcTHBIH IIpesenrarus
KJIeT4aToi Oymare, UCIOJIb30BaTh pa3OreHHe ompoc; Paznarounsiii
Ha 9aCTH M JOCTPOCHHUE; [IpakTudeckas | MaTepual
paborta;
4.6.| [Tnomaan nogoOHEIX GUTyp. 2 0 1 Haxomuts momnianu mono0HBIX Guryp; VcTHbIin [Ipesenrarus
0IIpOC; Pa3pnarounslii
[IpakTuyeckas | MaTepual
paboTa;
4.7.| BeranciieHue 1iomaeH. 2 0 1 BriBomuTh hOpMYIIBI TUTOMAIN BEITYKIIOTO IMucemennsit | [Ipesenranus
YEeTHIPEXYTOIFHUKA Yepe3 JHATOHAIN U YTOII KOHTPOJIb; Paznarounsiii
MEXy HUMU; [IpakTudeckas | MaTepual
paborTa;
4.8.| 3amaun ¢ MPaKTUIECKAM COACPIKaHHEM. 1 0 0.5 Pewate 3aaun Ha MoWAAb ¢ MPaAKTUYECKUM CO YcTHbBIi [IpezenTarus
JIEpXKaHUEM; 0IIpoc; PaznaTounsrit
IIpakTuueckas | MmaTepuan
paborta;
4.9.| Pemienue 3a/1a4 ¢ MOMOIIBIO METOIA 3 1 1 Pa36upaths npumepsl UCTIOIB30BaHus BcioMorarenbHol | Kontponbraas | [IpesenTanus
BCIIOMOTATEIHLHOH IO ! TUTOILAIH JJIsl PEIICHHSI TEOMETPUYCCKUX 3a/1aY; paborTa; Pa3nmaTouHsrii
[pakTudeckas | MaTepuai
paooTa;
Hroro no pazgeny: 14
Paznen 5. Yribl B OKpY:KHOCTH. BniucaHHble 1 onucaHHbIe YeThbIpexyrojibHukH. KacaTeiabHble Kk okpy:kHOocTH. KacaHue okpyKHOCTH.
5.1.| BriucanHbIe U LIEHTPAIbHBIC 2 0 1 ®DopMyIUpOBaTh OCHOBHBIC ONPEICIICHNUS, CBSI3aHHBIC C | Y CTHBIN IIpe3enrarius
YTJIBI, YTOJI MEKIY yIIaMH B Kpyre (BIUCAHHBINA YTOJI, IEHTPAIBHBIN YyTOd); | OIpOC; PazmaTouHbIii
KacaTeJIbHOH 1 XOPIOH. HaxoauTh BIMCaHHbBIE YIIIbl, OIMUPAIOLINECS HA OJTHY [IpakTuveckas | MaTepual
YTy, BBIYHACIIATH YTIIBI C TIOMOIIBIO TEOPEMEI O pabora;




5.2. Y16l MeXK/1y XOpAaMH U CEKYIIHMHU. 2 1 HaxoauTs BriMcaHHbBIE YTIIbl, ONMUPAIOLIUECS HA OAHY IIuceMennblii | I[IpesenTtanus
JYTY, BBIYUCIATE YIIIbI C IOMOLIbIO TEOPEMBI O KOHTPOIIb; Pa3znaTounsrii
BIIMCAHHBIX YIJIaX, TEOPEMBI O BIMCAHHOM IIpaxkTuyeckas | MaTepuain
4eThIPEXYTOIbHHUKE, TEOPEMBI O IIEHTPATIbHOM YyTJIE; pabora;
5.3.|BrnucaHHbIC U OMHUCAHHBIC 2 1 HaxonuTs BucaHHbIE YTIIbI, ONMMPAIONIUECS HA OAHY YcTHBIH IIpesenrarus
YEeTBIPEXYTOIBHUKY, UX IPU3HAKY 1 IYTY, BBIYHACIIATH YTIIBI C TIOMOIIHIO TEOPEMBI O OTIpoC; Pa3znaTounsblit
CBOMCTBA. BITMCAHHBIX YTJIaX, TEOPEMBI O BIHCAHHOM [IpakTrdeckas | MaTepual
YeThIPEXYTOIbHHUKE, TEOPEMBI O IIEHTPATIbHOM YyTJIE; pabora;
5.4.[I[puMeHeHNE 3THX CBOMCTB MPHU PEIICHUH 2 1 Hccnenosath, B TOM YHUCIIE C TOMOLIBIO I(PPOBBIX IMucemennslit | [Ipesenrarus
reoMEeTpUUECKUX 3a1ad. pecypcoB, BIIUCAHHBIE U OIHCAHHBIE KOHTPOJIb; Pa3znaTounsrii
YeTBIPEXYTOIBHUKH, BBIBOJUTD X CBOWCTBA U [IpakTrdeckas | MaTepual
TIPU3HAKH; pabora;
5.5.B3anmHoO€ pacrosioxKeHHe JAByX OKPYKHOCTEH. | 2 1 Hcnonb30BaTh 3TU CBOMCTBA U IPU3HAKU [IPU PELICHUN YeTHbli [Ipe3enTanus
3a11a4; 0mpoc; Pa3naTounsiit
IIpaktuueckas | maTepuan
paborta;
5.6.[Kacanue okpy»XHOCTEH. 3 1 Hcnonp30BaTh 3TH CBOMCTBA M MPU3HAKY IIPH PELICHUN Kontponbnast | [IpesenTtauus
3aja4, paborTa; Pa3znarounslit
IIpaktuueckas | Marepuan
paborta;
Hroro no pasaeny: 13
Pa3nen 6. [loBTOpeHue, 06001IeHHE 3HAHMIA.
6.1.[ToBTOpEHHE OCHOBHBIX MOHITHI U METOIOB 4 2 Pemars 3aaun Ha MOBTOPEHUE, WILTIOCTPUPYIOIITUE CBA3H | Y CTHBIN IIpesenTanus
KypcoB 7 U 8 Ki1accoB, 00001IeHIEe 3HAHHA. MEX]ly Pa3IM4YHBIMU YacTSIMH Kypca; orpoc; Paznmatounsr
[IpakTryeckas | i Marepuan
pabora;
HUroro no pazgeny: 4
OBILIEE KOJIMYECTBO YACOB I10 68 31




ITOYPOYHOE IINTAHUPOBAHUE

Ne  [Tema ypoka Ko/1n4ecTBO 4acoB Jara Bunel, popmbl
n/n H3y4YeHHs | KOHTPOJS
BCEr0  [KOHTPOJIbHBbIE NMpaKkTHYecKHe
padoThI pPadoThI

1 [lapaseniorpamm, ero mpusHaku v |1 0 0.5 VeTHEII ompoc;

. . >

CBOMCTBA. IIpakTnyeckas
paborta;

2 [lapasiesorpamm, ero npusHaku U |1 0 05 Y CTHBII 0mpoc;

. . b
CBOHCTBA. IIpakTryeckasn
pabora;

3 HacTHble cly4au MapajuienorpaMMoB |1 0 05 Y CTHBII 0mpoc;

. . b
(MpAMOYTONLHUK, POMO, KBaJpaT), UX IIpakTHueckas
MPU3HAKK M CBOMCTBA. pabora;

gl
4 HacTHble cy4au MapajuienorpaMMoB |1 0 0.5 [IuCbMEHHBIH
(TIPSAAMOYTOJILHUK, POMO, KBaJpaT), UX KOHTPOJIB;
b
MPU3HAKK M CBOMCTBA. [pakTHYecKas
paborta;

5. Tpaneuus 1 0 0.5 YcrHsli onpoc;
IIpaktuueckas
paboTa;

6. |Tpamenus 1 0 0.5 YcrHbIi ompoc;
IIpaxTuyeckas
paborta;

7 PaBHOOOKAsI M IPSIMOYTOJIbHAST 1 0 0.5 VeTHBI ompoc;

. . b
TparneruH. [IpakTrueckas

paborta;

8 PaBHOOOKAS M IPSIMOYTOJIbHAS 1 0 0.5 TIUCbMEHHBIH

TpaenH. :
KOHTPOJIb;
IIpaktuueckas
pabora;

9. 'Y 1BOEHUE MEIUaHBI. 1 0 0.5 YeTHEIH onpoc;
IIpaxtuueckas
paborTa;

10, |YABOCHHE MEHAHBL. 1 0 0.5 VYeTHBI 0mpoc;
IIpaktuueckas
pabora;

EHTpaJIbHAsI CHUMMETPHS N i

11, [Hentp p 1 0 0.5 YcrTHbli orpoc;
IIpaktuueckas
pabora;

12. [KoutponbHas pabora Ne 1 mo Teme | 1 0 KonrponsHast

«YeThIpexyroIbHUKI pabora;
9
13. |Teopema @aneca i Teopema o 1 0 0.5 YeTHbIN 0onpoc;
MPOTIOPIIMOHANIBHBIX OTPE3KaX. [pakTryeckas
pabora;
14. [Teopema @aneca u Teopema o 1 0 0.5 VCTHBIH 0onpoc;

[IPONOPLIMOHAIIBHBIX OTPE3KaxX.

IIpakTuueckas
pabora;




CpenHss TUHAS TPEYTOJIbHAKA.

15. 1 0.5 YcTHBI onpoc;
IIpakTnueckas
pabora;

16. |CpenHsis TMHUS TPEYrOJIbHUKA. 1 05 VCTHBIH 0mpoc;
IIpaxkTryeckas
paborta;

17. |Tpameuns, € CpeHss INHIS. 1 05 YeTHblii 011poc;
IIpaktuueckas
pabora;

18, |Tpameuus, e€ cpeHsis IMHHSL. 1 0.5 IucEMERHELA
KOHTPOJIb;
IIpaxTuyeckas
pabora;

19. [IponopruoHaIbHBIE OTPE3KH, 1 0.5 VYcrHsIi onpoc;
[NOCTPOCHUE YETBEPTOrO IIpaktuueckas
MPOTIOPIIMOHAIEHOTO OTPE3Ka. pabora;

20. |CaoiicTBa IeHTpa Macc B 1 0.5 YcrHblit onpoc;
TPEyTONbHUKE. [IpakTHueckas

paborTa;

21. [[lomoOHBIE TPEYTOIBHUKY. 1 0.5 VYcTHsIil onpoc;
IIpaxTuyeckas
pabota;

2o Tpu npusHaka mono0ust 1 0.5 VeTHBI onpoc;

TPEYrOJbLHUKOB. [IpakTryeckas
paborta;

23, |Tpu npu3sHaka nozgo0us 1 0.5 VerHBIiT onpoc;
TPEYTOJILHUKOB. [IpaxkTnyeckas

paborta;

o4 (Tpu npusHaxa mogoous 1 0.5 TIuchEMeHHBbIiH
TPEyrOJIbHUKOB. KOHTPOJIb;

IIpaktuueckas
pabora;

o5 [IpakTHyecKoe npuMeHeHune 1 0.5 VCTHBI 0npoc;
IIpaktuueckas
paborta;

26 [IpakTHueckoe MpUMEHEHHE 1 0.5 VCTHBIH 0npoc;
IIpaktuueckas
paborta;

o7 |KonrpoubHas pabora Ne 2 o teme |4 0 KoHTpobHas

«I[TonoOHBIE TPEYTOIBHUKI pabora;

og. |Teopema Inudaropa, e€ 1 0.5 VYerneiii onpoc;
TOKA3aTEeIbCTBO U IIPUMEHEHHE. INpakTHuecKas

pabora;

29, Teopema [Tudaropa, e€ 1 0.5 VeTHeIi ompoc;
TOKA3aTeIbCTBO U IIPUMEHEHHE. IpakTHyeckas

pabora;

30, |O6parHas Teopema [ugaropa. 1 05 YCTHBII 0Mpoc;
IIpakTrnyeckas
pabora;

31 |O6parHas Teopema Iugaropa. 1 05 [ucEMERHBIA
KOHTPOJIb;
IIpakTnyeckas

pabora;




OmnpeneneHre TPUTOHOMETPHYECKUX

32. 0.5 \Y cTHBII onpoc;
(hyHKIHMI OCTPOTO yTIa, IMpakTuueckas
TPUTOHOMETPUUECKHE COOTHOIIICHUS B pabora;

$
[PSMO YTOJIbHOM TPEYTrOJbHUKE.

33, [(OmnpezeneHne TPUrOHOMETPHYCCKUX 05 'VeTHBIH ompoc;
(byHKIMIA OCTpOTO yria, IIpakTHyeckas
TPUTOHOMETPUYECKHE COOTHOIICHUS B pabora;

2
[PSIMO YTOJIBHOM TPEYTOJIbHUKE.

34, | OcHOBHOE TPUTOHOMETPHUYECKOE 0.5 |Y cTHBII onpoc;

TOXIICCTBO. [IpakTrdeckas
[paboTa;

35. | CoOTHOIIEHUS MEXITY 0.5 \Y cTHBIH onpoc;
CTOPOHAMH B NIPSIMOYTOJIBHBIX TpakTHuecKast
TPEeyroJIbHUKax ¢ yriamu B 45° pabora;

$l
n 45°; 30° u 60°

36. |COOTHOLICHHS MEXKIY CTOPOHAMH B 05 'VCTHBIH onpoc;

[PSIMOYTOJBHBIX TPEYTOJIBHUKAX C IpakTideckas
o O. o [e]
yrnamu B 45° u 45°; 30° n 60 paGora;

37. |[KontpombHas paGora Ne 3 1o Teme 0 KoHTposbHas
NeTeopema IudaropaNe pabota;

3g, |[lonsTne 00 oOwieii TeOpHH MIOMIaIH. 0.5 VeTHBI onpoc;

[IpakTuueckas
[pabora;

39. (©OpMyIBI s TLIOMA K 05 'V cTHBIH onpoc;

TpeyroJibHHUKa, apaieaorpaMmma [MpakTuueckas
[pabora;

40. |®opmynbl s WIOMAIU 0.5 |Y cTHBIH onpoc;

TPEYTroJIbHUKA, ITapajiejorpaMma [IpakTHueckas
[pabora;

41. | OTHolIEHHE IIOIIAACH 0.5 ITrcbMEHHBIM
TPEYTOJIEHUKOB C OOIINM KOHTPOJIb;
OCHOBaHHMEM MM 00mIeH [MpaxTHyeckas
BBICOTOH. .

[paboTa;

42. | BeruucieHue rmiomaaei cioxHbIX 0.5 |Y cTHBIH ompoc;
¢uryp yepes pazoueHHe Ha YaCTH U IMpakTHuecKas
JAOCTPOCHHUE. pa60Ta;

43. | [Inomaau Gpuryp Ha KJIeT4aToi 0.5 |Y cTHBIH ompoc;
Oymare. [IpakTuueckas

[paboTa;
44, | Ilnomaau mogoOHBIX GHUTYD. 0.5 |Y cTHBIH onpoc;
[IpaxTuyeckas
[paboTa;
45. [Tnomaan mogoOHBIX GuUryp. 05 'Vernsiit onpoc;
[IpakTryeckas
abora;

46. [BPIUHMCICHHE MIOMIA/CH. 05 VCTHBI# onpoc;

[IpakTryeckas
[pabora;
47. Brrancnenue miomanei. 0.5 |Y cTHBIH onpoc;

[IpaxTuueckas
[paboTa;




48. [3amauu c MpaKTUYECKUM 1 0.5 TIucbmenHbIi

COOCPIKAHNEM. KOHTPOJIb;
IIpakTnueckas
pabora;

49. |Pewienue 3a1a4 C MOMOIIBIO 1 0.5 YceTHbli onpoc;
METO/1a BCIOMOTaTeTbHOM IIpakTHyeckas
TUTOIATH pabora;

50, [PelucHue 3a1a4 C MOMOLIBIO METOAA |1 0.5 VeTHBII ompoc;

. . >
BCIIOMOTATEIbHON IIOIIAAN INpakTHueckas
pabora;

51. [KoHTposibHas pa6ora N4 mo Teme |¢ 0 KoHTposbHas
«[lomaan puryp» paborta;

5o, |[BIMCaHHbIC U LEHTPATbHBIC YITIBL, |1 0.5 YeTHBII ompoc;

. . b
YTOJI MEXKLY KacaTeJIbHOU U XOPJIOH. Ipakruueckas
paborta;

53, [BIMCAaHHbBIC H ICHTPAIbHBIC YIIBL, |1 0.5 VCTHBI onpoc;

. . b
YTOJI MEKAY KacaTelnbHOM U XOPJIOH. IMpakTuueckas
paborta;

54 [YTJIBI MEXKIY XOPAaMHU U CEKYIIUMA. |1 0.5 YerHstit onpoc;

. . >
IIpaxTuyeckas
paborta;

55 |YTJIbl MEXKILY XOPaMU U CEKYIIHMA. |1 0.5 R ——

KOHTPOJIb;
IIpaxTuyeckas
paborta;

5G. [BIHMCAHHBIC H ONICAHHBIC 1 0.5 YerHBIi onpoc;

. . b
YeTHIPEXYTOIBHUKY, UX PU3HAKH TpakTuueckas
CBOMCTBA. pabora;

$

57. |BrnucaHHbBIE U OIIMCAHHbBIE 1 0.5 VYcTHbIil onpoc;
MEeTBIPEXYTOILHUKH, UX [pakTryeckas
MPU3HAKN ¥ CBOWCTBA. pabora;

58. [[IpuMeHeHUE 3THX CBOMCTB IIPH 1 0.5 YcrHblit onpoc;
[PELIIEHUH T€OMETPUYIECKUX 3a/1a4. IpakTuueckas

paborta;

59. [[IpuMeHeHue STHX CBOWCTB HPH 1 0.5 [THCLMEHHELA
[pPELICHNH TeOMETPUIECKNX 3a/1ad. KOHTpOIIB;

IIpaktuueckas
paborta;

60. |B3aUMHOE PaCIOJIOKEHHE ABYX 1 0.5 VeTHBI onpoc;

. . >
OKPYXHOCTCH. [IpakTHueckas

pabora;

61. [B3ammHOE pacrmosio’keHue IBYX 1 0.5 YeTHbli onpoc;
OKPYKHOCTEH. [pakTryeckas

pabora;

62. [Kacanue okpy>KHOCTEH. 1 0.5 YcrHbli onpoc;

IIpakTuueckas
pabora;




Kacanue okpy»KHOCTEH.

63. 1 0.5 YcTHBIH ompoc;
IIpakTnueckas
pabora;

64. [KoHTposibHas paGorta N5 mo Teme |1 0 KouTponsHas

«YTJIBl U OKPY>KHOCTH» pabora;

65. [[LIOBTOpEHHE OCHOBHBIX OHSATUA U |1 0.5 VeTHBIH onpoc;
METOZOB KypcoB 7 U 8 KI1accoB, TpaxTideckas
00001IIeHNe 3HAHNH. paora;

66. [[JOBTOpCHHE OCHOBHBIX MOHATHI K |1 05 YerHstit onpoc;
METOJI0B KypcoB 7 U 8 KJIaccoB, TpaxTideckas ’
00001IIEHNE 3HAHMIA. paora;

67. [[IOBTOpCHHE OCHOBHBIX MOHATHI K |1 0.5 Yerusiit onpoc;
METOJIOB KypcoB 7 U 8 KIIaccoB, IpakTHueckas
000011IEHNE 3HAHMIA. pabora;

68. [[LOBTOpEHHE OCHOBHBIX MOHSATUA U |1 0 Y CTHBII OMIpoC;
METOZOB KypcoB 7 U 8 KI1accoB,
0000ITIeHNe 3HAHUI.

OBLIEE KOJIMYECTBO YACOB I10 68 31

[MPOI'PAMME
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MNOACHUTEJIbBHAS 3AITMCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "BEPOATHOCTDb U CTATHCTHKA"

Pabouas nmporpamma o yue6Homy Kypcy "BeposaTHOCTh u ctatucTuka" 1yt 00ydarommxcs 8 KJ1accoB
pa3paboTana Ha ocHOBe DeepabHOTO rOCYJapCTBEHHOTO 00Pa30BaTeIbLHOIO CTaHAAPTa OCHOBHOI'O OOIIETO
00pa3oBaHus ¢ y4ETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAaHUH, IPEABIBIAEMbIX K MATEMAaTHUYECKOMY
00pa30BaHuIO, U TPAAULIUNA POCCUHCKOTO 00pa30BaHUs, KOTOPhIE 00ECIIEYNBAIOT OBJIAJCHUE KIIFOUEBBIMU
KOMIETEHIMSIMH, COCTABIISIOIIMMU OCHOBY JUISl HEIIPEPHIBHOIO 00pa30BaHUS M CAMOPA3BUTHS, a TAKKE
LEJIOCTHOCTh OOLIEKYIBTYPHOT0, JMYHOCTHOTO U MO3HABATENLHOTO pa3BUTUA oOy4aromuxcs. B nporpamme
yUTEHBI UJeH U nosnoxenus: KoHuenuuu pa3BuTHs MaTreMaTH4eckoro oopazoBanus B Poccuiickoit
Oenepanun. B snoxy nudporoii Tpancopmaryu Bcex cdep 4eI0BEUeCKON AesITeIbHOCTH HEBO3MOKHO
CTaTh 00Pa30BaHHBIM COBPEMEHHBIM YEJIIOBEKOM 0e3 0a30BOM MaTeMaTHUECKOM MOJTOTOBKH. YIKe B IIIKOJIE
MaTeMaTHKa CIYKUT OIMIOPHBIM IPEIMETOM AJI U3YUYEHHUS CMEXHBIX IUCLUUIUINH, a I10CJIE HIKOJIbI pealbHOU
HEOOXOIMMOCTBIO CTAHOBHUTCSI HETIPEPHIBHOE 00pa3oBaHue, YTO TPeOyeT MOJTHOLIEHHOH 0a30BoM
0011e00pa30BaTeIbHON MOATOTOBKH, B TOM YHUCIIE U MAaTEMAaTUYECKOW. ITO 00YCIOBIEHO TEM, UTO B HAILIU
JTHH pacTET YuCio mpoeccrid, CBSI3aHHBIX C HEMOCPEICTBEHHBIM TPUMEHEHUEM MaTeMaTHKU: U B cepe
IKOHOMHUKH, U B OM3HECE, U B TEXHOJIOTUIECKHUX 00JIacTAX, U JaXKe B TYMaHUTApHBIX cepax. Takum
00pa3oMm, KpyrT IKOJIbHUKOB, JIIsl KOTOPbIX MaTEMAaTUKa MOXKET CTaTh 3HAUMMBIM [IPEIMETOM, PACILIUPSIETCS.

[IpakTuueckast oje3HOCTh MaTEMATUKHU O0YCIIOBIIEHA TEM, YTO €€ MPEAMETOM SBJISIOTCS
dyHIaMeHTaTbHBIE CTPYKTYPBI HAIIETO MHUPA: IPOCTPAHCTBEHHBIE (DOPMBI U KOJIMYECTBEHHBIE OTHOIICHUS OT
MPOCTEHIIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX AJIs
pa3BUTHUS HAYYHBIX U MPUKIAAHBIX Uei. be3 KOHKpeTHhIX MaTeMaTHUECKUX 3HAHUI 3aTPyIHEHO IOHUMAaHUE
MPUHIIUIIOB YCTPOHUCTBA U HCIIOIb30BAHUS COBPEMEHHON TEXHUKU, BOCIIPUATUE U UHTEPIPETAIIS
pa3zHo00pa3HON COLMATBHON, YKOHOMUYECKOM, MOTUTHYEeCKOM nH(popmalnu, ManodppeKTuBHA
MOBCE/IHEeBHAs MTPaKTHYECKasl IeATENbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KU3HU MIPUXOIUTCS BBIIOIHSTh
pacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTh U IPUMEHSATH (DOPMYIIbI, BIAJETh MPAKTUIECKUMU MPUEMaMHI
T€OMETPUUECKUX U3MEPEHUI U TIOCTPOCHUH, YNTaTh HHPOPMAIIUIO, TPEACTABICHHYIO B BUI€ TaOIUII,
qUarpamm u rpaukoB, )KUTh B YCIOBUSX HEONPENEIEHHOCTH M MOHUMATh BEPOSITHOCTHBIN XapakTep
CIIy4aifHBIX COOBITHIA.

OnHOBpPEMEHHO € pacuIMpeHreM chep NpUMEHEeHNs MaTeMaTHKH B COBPEMEHHOM 00111ecTBe B Oosee
Ba)KHBIM CTAHOBUTCSI MAaTEMAaTUYECKHUI CTHIIb MBIIIUICHHUS], IPOSIBIISIOIIMNICS B ONPEAEIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoliecce u3yueHuss MaTeMaTUKH B apceHall IPUEMOB U METOJIOB MBIIIIJICHUS Y€IOBeKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKIUS U JEAyKITUs, 0000IIeHNe U KOHKPETU3AIUs, aHATTU3 U
CUHTE3, KJaccu(uKaius U cuctemMaTusanus, abctparupoBanue v aHaiorus. O0beKThl MaTEMaTHYECKUX
YMO3aKJIIOUYEeHUH, IPaBUjIa UX KOHCTPYUPOBAHUS PaCKPBIBAIOT MEXAHU3M JIOTHUECKUX MTOCTPOEHU,
CIOCOOCTBYIOT BbIpaOOTKe yMEHUS POPMYIUPOBATH, 0OOCHOBBIBATh U JJOKA3bIBaTh CYKJIEHUS, TEM CAMbIM
Pa3BHUBAIOT JIOTUYECKOE MbIIIIIEHHE. Benyiias poiabs npuHaIiexuT MaTeMaTUKe U B QOpMUPOBAHUU
AITOPUTMHUYECKON KOMITOHEHTHI MBITIUICHHS] M BOCIIUTAHUN YMEHUM JIEHCTBOBATH T10 33/IaHHBIM alITOPUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC U KOHCTPYUPOBATh HOBHIE. B mporiecce pemneHus 3a1aqd — OCHOBOM y4eOHOM
NeSITeIbHOCTH Ha ypoKaxX MaTeMaTHKU — Pa3BUBAIOTCS TaK)Ke TBOpUECKasi U MPUKJIaIHAs CTOPOHBI
MBIIIJICHHUS.

OOyuenne MaTeMaTHKE 1aéT BO3MOKHOCTh Pa3BUBATh Y 00yUaIOIINXCS TOUHYIO, PAIMOHATIBHYIO U
WH(OPMATUBHYIO pedb, yMEHHE OTOMPATh HanboJIee OIXOISIINE I3bIKOBbIE, CAMBOINYECKHE, Tpaduueckue
CpenCcTBa JJIsl BBIPAKEHUS CYXKIACHUN U HATJIATHOTO UX MPEICTaBICHUS.

Heo0xo1uMbIM KOMITOHEHTOM OOIIeH KYIbTYPhl B COBPEMEHHOM TOJIKOBAHHUH SIBIISIETCS OOIIEe 3HAKOMCTBO
C METOJIaMHU MO3HAHUS IEUCTBUTEIIBHOCTH, IIPEJICTABIIEHUE O MPEAMETE U METOJaX MATEMAaTHKHU, UX OTJIMUNN



OT METO/IOB JIPYT'MX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAayK, 00 0COOCHHOCTSIX NPUMEHEHUSI MAaTEMaTHKH JUIS
peleHus HayYyHbIX U IPUKJIaIHBIX 3a1a4. Takum o0pa3oM, MaremMaTuyeckoe 00pa3oBaHHE BHOCUT CBOM
BKJIaJl B JOPMHUPOBAHUE OOIIEH KYIbTYphl YeTIOBEKA.

M3yuenne MaTeMaTUKU TaK)Ke CIIOCOOCTBYET ACTETUYECKOMY BOCITUTAHUIO YEJIOBEKA, TOHUMAHUIO
KPacoThl M U3SIIIECTBA MATEMAaTHUECKUX PACCYKACHUN, BOCIPUATHIO T€OMETPUIECKUX (POPM, YCBOCHHIO

U CUMMCTPHUH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

B coBpemeHHOM LIM(POBOM MUPE BEPOSTHOCTD U CTATUCTHKA MPHU 00PETatoT BCE OOJIBIIYIO 3HAYUMOCTD,
KaK C TOUKH 3pEHHs MPAKTHUECKUX MPUIOKEHUH, TaK U UX POJIH B 00pa30BaHUU, HEOOXOAUMOM KaXKIOMY
yenoBeky. Bo3pacraer uncio npodeccuii, mpu oBiIazieHUN KOTOPBIMHU TpeOyeTcst xopomiasi 6a30Bast
MOJTrOTOBKA B 00JIACTH BEPOSATHOCTH M CTATUCTHKH, TaKask MOATOTOBKA Ba)KHA JUIS TPOJIOIKEHUS
00pa30oBaHUs | JUIsl YCIICIIHON MpodecCHOHATBHON Kapbephbl. KaXKaplii 4eT0OBEK TOCTOSTHHO TPHHUMAET
peLIeHHs HA OCHOBE UMEIOLIUXCS Y HETO JaHHbIX. A 11 000CHOBAHHOT'O MIPUHATHUS PEIIEHUS B YCIOBHSX
HeJl0CTaTKa WM U30bITKa HH(pOpMAIIMKU HEOOX0IMMO B TOM YHUCIIE XOPOLIO c(hOPMUPOBAHHOE BEPOATHOCTHOE
Y CTaTUCTUYECKOE MBILUICHHUE.

VIMeHHO MO3TOMY OCTpPO BCTana HE0OX0AUMOCTh CPOPMUPOBATH Y 00ydaroImuXcs (PyHKIIMOHAIBHYIO
I'PaMOTHOCTb, BKJIIOUAIOIIYIO B c€0sl B KAUECTBE HEOTHEMJIEMOM COCTaBIIAIOLIEH yMEHUE BOCIPUHUMATD U
KPUTUYECKH aHAJIM3UPOBATh UH(OPMAIIHIO, IPEICTABICHHYIO B pa3IMUHbIX (popMax, IOHUMATh
BEPOATHOCTHBIN XapaKTEP MHOTUX PEaJIbHBIX ITPOLIECCOB U 3aBUCUMOCTEH, IPOU3BOAUTD IIPOCTEUILINE
BEPOSTHOCTHBIE Pacy€Thl. 3HAKOMCTBO C OCHOBHBIMU IPUHIMIIAMU cOOpa, aHAIN3a U MPeACTaBIECHUS
JAHHBIX U3 Pa3IMuHbIX chep KU3HU 001IecTBa U rocy1apcTBa NpruolIiaeT o0yJarmuxcs K 00IeCTBEHHbIM
uHTepecaM. M3yueHrne ocHOB KOMOMHATOPUKH pa3BUBACT HABBIKM OpraHU3aLuy repedopa U nojacuéra yucia
BapHUaHTOB, B TOM YHCJIIE, B MPUKJIAIHBIX 3aJjauaX. 3HAKOMCTBO C OCHOBaMH TEOPHH IpadoB co3AaéT
MaTeMaTHYeCKui QyHIaaMeHT Ut HOpMUPOBAHHS KOMIIETEHIMH B 00:1acTH HHOOPMATHKH U II(PPOBBIX
TexHojoruil. [lomumo 3TOr0, NP N3Yy4EHUN CTATUCTUKH U BEPOSITHOCTH 000TallaloTCsl IPEICTaBICHUS
yyalmxcs 0 COBpEMEHHON KapTHHE MUpa U METO/IaX €ro UCCie10BaHusl, pOpMUpPYETCs IOHUMaHUE POJIn
CTaTMCTHUKH KaK UCTOYHHUKA COLUATBHO 3HAYMMON HH(GOPMAIIUU U 3aKJIa/IbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO
MBIILUIEHHUS.

B cooTBeTcTBUU C TaHHBIMU LIEISIMH B CTPYKTYpE NMPOrpaMMbl yueOHoro Kypca «BeposTHOCTh 1
CTaTUCTUKA» OCHOBHOMW IIKOJIBI BBIACIICHBI CIECAYIOLIUE COAEPKATEIBHO-METOANYECKUE JINHUN:
«[IpencraBnenuie JaHHBIX U ONUCATEIbHAS CTATUCTUKA»; «BEpOATHOCTBY; «1eMEHThl KOMOMHATOPUKNY;
«BBenenue B Teoputo rpadoBy.

Copnepxanue nuHuM «lIpencraBnenre JaHHBIX U ONKMCATENbHAs! CTATUCTUKA» CIYKUT OCHOBOM JUIst
(opMUpPOBaHUS HaBBIKOB pa0dOThI ¢ MH(OPMAaLIMEN: OT YTEHHS U UHTEpIpeTaluy HH(OpMaLnu,
IpeJICTaBICHHOM B Ta0NMIIax, Ha quarpammax u rpadukax a0 coopa, mpeJCcTaBlIeHUs U aHaJIN3a JaHHBIX C
HCIIOJIb30BaHUEM CTATUCTUYECKUX XapaKTEPUCTUK CPEAHUX U paccenBaHus. PaboTas ¢ TaHHBIMH,
oOyuJaroluecs: yyaTcsi CYUThIBATh U MHTEPIIPETUPOBATH JJaHHBIE, BBIJIBUTaTh, apTyMEHTHPOBATh U
KPUTHKOBATh MPOCTEUIINE TUIOTE3bl, Pa3MBIIUIATE HaJl (PaKTOpaMH, BbI3bIBAIOIIMMH U3MEHUNBOCTb, U
OIICHUBATh MX BJIMSHUE HA pACCMATPUBAEMbIEC BEIMUMHBI U MPOLECCHl. IHTYNTHBHOE ITPEACTABIEHUE O
CIIy4yallHOM M3MEHUYMBOCTH, UCCIIEIOBAHNE 3aKOHOMEPHOCTEN U TEHJEHIINI CTAHOBUTCS MOTUBHPYIOLIEH
OCHOBOM ISl U3Y4YEHMS TEOPUHU BEPOSITHOCTEN. bobIioe 3HaUeHUE 3/1€Ch UMEIOT NTPAKTUYECKUE 3aJaHus, B
YAaCTHOCTH OIBITHI C KJIACCUYECKUMH BEPOSTHOCTHBIMU MOJIEIISIMH.

[ToHsATHE BEpOATHOCTH BBOJUTCS KaKk Mepa MpaBomo1o0us ciyyaitHoro coobrtus. Ilpu uzydenun kypca
o0yyaromuecs: 3HaKOMSATCS ¢ IPOCTEUIIIMMU METOIaMHU BBIYMCIICHUS BEPOSTHOCTEH B CIIydailHBIX
9KCIIEPUMEHTAX C PABHOBO3MOKHBIMU JIEMEHTAPHBIMU MCXO/1aMHU, BEPOSTHOCTHBIMU 3aKOHAMU

MO3BOJIAIOIIUMU CTABUTH U PCUIATH 0oJiee CI0XKHBIE 3aJa4du. B KYpPC BXOIAAT HAYAJIBHBIC ITPECACTABJICHUA O



CIIy4aifHbIX BEJIMUYMHAX U UX YHCIOBBIX XapaKTepUCTHKaX. TakKe B paMKaxX 3TOT0 Kypca OCYIIECTBISETCS
3HAKOMCTBO OOYYAIONINXCs C MHOYKECTBAMHU M OCHOBHBIMU OTIEPAIUSIMU HAJl MHOXKECTBAMH,
paccMaTpuBarOTCs MIPUMEPHI MPUMEHEHUS ISl PEIICHUS 3a/1a4, a TAK)Ke UCTIOJb30BaHUS B IPYTUX

MaTeMaTHUECKUX KypcaxX U y4eOHBIX MpeIMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B 8 kiacce uzyuaercst kypc «BeposSTHOCTh U CTaTUCTUKA», B KOTOPBIN BXoaaT paszjaeinsl: «lIpencraBnenue
JTAHHBIX U ONKCATeIbHAs CTaTUCTUKA»; «BepoaTHOCTDY»; «1neMeHThl KoMOUHATOpUKNY; «BBeneHnue B
Teoputo rpadoB». Ha nzydenue ganHoro kypca oTBoauT 1 yueOHBII yac B Heslento, Bcero 34 yueOHBIX yaca B

rOJI.



COJEPKAHUE YYEBHOI'O KYPCA "BEPOATHOCTDb U CTATUCTHUKA"

[IpencraBnenue AJaHHBIX B BUJE TAOIUL], TUarpaMm, rpadukoB. MHOXXECTBO, 2JIEMEHT MHOXKECTBA,
NoAMHOXkecTBO. Onepaiyy HajJl MHOXKECTBaMU: 00bEMHEHHE, IlepeceueHue, JonoaHeHne. CBolcTBa
orepauuii HaJl MHOXKECTBAMU: IIEPEMECTUTENIBHOE, COYETATENIbHOE, PACIIPEACINTENbHOE, BKIFOUEHHS.
Hcnonb3oBanue rpaduyeckoro npeacTaBiIeHus] MHOKECTB JUJIsl OITMCAHUS PEAJIbHBIX IPOLIECCOB U SIBICHU,
IPY PELICHNH 3a/1a4.

W3mepeHue paccenBaHus JaHHbIX. Jlucnepcus U CTaHJApTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB.
Jluarpamma paccenBaHusl.

DneMeHTapHbIe COOBITHS citydaifHOTro omnbITa. CirydaiiHbie coObITHS. BeposTHOCTH cOOBITHI. ONBITHI €
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHAMH. CiydaliHblid BEIOOP. CBSI3b MEKAY MaJIOBEPOSTHBIMU U
MPAKTUYECKH TOCTOBEPHBIMHU COOBITUSMU B IPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa 1EPEBBEB: €NHCTBEHHOCTD ITyTH, CYLLIECTBOBAHUE BUCSUYEH BEPILUHBI, CBA3b MEXKIY
YHCIIOM BepUIMH U unciioM pédep. [IpaBuno ymHoxkeHnus. Pemenue 3agad ¢ momMoIpto rpagos.

[IporuBonosnoxHeie coobITHs. Juarpamma Ditnepa. O0beIMHEHNE U IEPECEUEHUE COOBITUH.
Hecosmectnblie coObiTus. @opMmysia c0KeHUsl BEPOATHOCTEN. Y Cil0BHas BeposATHOCTH. [IpaBuio
ymHOXeHus. HezaBucumbie coobiTus. [IpencraBnenne sxcriepuMenTa B BUJIE iepeBa. Pemenne 3aqad Ha
HaXO0’/IEHHUE BEPOSITHOCTEH € 10 MOIIBIO JIepeBa CIIy4aliHOTO HKCIIEPUMEHTA, Auarpamm Ditiiepa.



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATDBI

OcBoenune yueOHOro Kypca «BeposTHOCTh U CTAaTUCTHKA JOKHO 00ECTIeUnBaTh TOCTHKEHUE HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl CIEAYIOIUX JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YyIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PE3yJIbTATHl OCBOCHHS ITPOrpaMMbl y4eOHOT0 Kypca «BeposiTHOCTh M CTATUCTUKA
XapaKTepPU3YIOTCS:

IlaTprnoTuyeckoe BOCIUTAHHE:

MPOSIBJICHUEM MHTEpEca K IPOIUIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIIICHHEM
K JIOCTHKEHUSM POCCHHCKUX MAaTEMAaTHKOB M POCCUHCKOM MaTeMaTHYE€CKOM IIKOJIbI, K HCTIOJIB30BAHHUIO ATUX
JTOCTHDKCHHMH B IPYTUX HayKaxX M MPUKIAIHBIX cdepax.

I'pa:knaHckoe U JyXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH rpak/laHUHA U PEATM3allMU €ro MpaB, IPEACTABICHUEM O
MaTEeMATHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH, MPOIIETYP TPAKIAHCKOTO
oOuiecTBa (BbIOOpHI, OIPOCHI U TP.);

TOTOBHOCTBIO K O0CY)KICHHIO ATHYECKUX MPOOJIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH>KCHHU I HaAYKH, OCO3HAHWEM BaKHOCTH MOPAIbHO-3TUYECKHUX ITPUHITUIIOB B IEATEILHOCTH YUYEHOTO.

TpynoBoe Bocnuranue:

yCTaHOBKOM Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTHUYECKUX 3a7]a4 MaTeMaTH4YeCKON HalpaBlIeHHOCTH,
OCO3HAHHEM BaXHOCTU MaTeMaTUYECKOT0 00pa30BaHUS HA MPOTSKEHUH BCEH )KU3HU JIJISl YCIEIITHON
npohecCuOHANBHOM EATEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA,

OCO3HAaHHBIM BBIOOPOM U TOCTPOCHUEM MHAUBHIYAIbHOM TPACKTOPUU 00Pa30BaHUS U KU3HEHHBIX TJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECKOE BOCIIMTAHNE!

CIIOCOOHOCTBIO K AMOIIMOHAIIBHOMY M ACTETUYECKOMY BOCTIPUSTHIO MAaTEMAaTHYECKUX OOBEKTOB, 3a/1a4,
pELIeHUH, pacCyX/I€HUI; YMEHUIO BUAETh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT0 MIO3HAHMUSL:

OpHUEHTAIINEeH B IEITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAayUHBIX MPEJICTABICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, PUPOJIBI M 00IIECTBa, TOHUMAaHUEM MAaTEMaTUYECKON HAYKU KaK
chephl YeTOBEUYECKOM NESITEIbHOCTH, ATANOB €€ Pa3BUTHS U 3HAUUMOCTH IS PA3BUTHUS [IUBIIN3AINY;
OBJIQJICHHEM SI3bIKOM MaTEMaTHUKH U MaTEMaTHYECKON KyJIbTYpPOU KaK CPEACTBOM MO3HAHUS MUPA;
OBJIQJICHHEM MPOCTEHIITUMU HABBIKAMH HCCIICIOBATEIHCKON AEATEIHHOCTH.

du3nyeckoe BOCNIUTaHUE, (OpMHUPOBAHHE KYJIbTYPbI 310POBbS M SMOLMOHAJIBHOI0 0JIArONOJIYYH S :

TOTOBHOCTBIO IPUMEHSTh MAaTEMaTUUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/10POBbS, BEJICHUS 3I0POBOTO
o0pa3a >kxu3HH (310pOBOE MUTAHUE, COATAHCHPOBAHHBIN PEXKUM 3aHATHHA U OTIIbIXA, pEeTyspHas Quandeckas
AKTUBHOCTH); C(hOPMHUPOBAaHHOCTHIO HAaBBIKA pedleKkcru, MPU3HAHIEM CBOETO IPaBa Ha OLTHOKY U TaKOTO JKe
npaBa APyroro 4eiaoBeKa.

IKO0JIOTHYECKO€E BOCIIUTAHHE:

OpHEHTAIINEH Ha MPUMEHEHNE MaTeMAaTUUECKIX 3HAHUH I PEIICHUS 3a/1a4 B 00JaCTH COXPAHHOCTH
OKPY’KaIOIIIEeH Cpebl, TIITAHUPOBAHUS TTOCTYITKOB M OIEHKH MX BO3MOKHBIX MOCIEACTBUHN ISl OKPYKArOIIEH
Cpe/Ibl; OCO3HAHHMEM TJI00AFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pPelIeHusl.

JInuHOCTHBIE pe3yJIbTaThl, 00ecneYnBaIOIIHe AJaANTALMI0 00y4aI0IIerocsi K H3MEeHA MM
YCJI0BUAM COLMAJIBHOM M IPUPOIHOM Cpeabl:

— T'OTOBHOCTBIO K )IGfICTBI/ISIM B YCJIOBUAX HGOHpe}IeHéHHOCTI/I, MOBBIIICHUIO YPOBHA CBOCH



KOMIIETEHTHOCTHU Y€pe3 MPAKTUYECKYIO ACSATENbHOCTD, B TOM YUCIIE YMEHUE YUUTHCS Y APYIUX JIIOJEH,

HpI/IO6peTaTI> B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHUW, HABBIKNW U KOMIICTCHIIMU U3 ONIbITA APYTUX;

— HE00X0AUMOCTHIO B (JOPMHUPOBAHUY HOBBIX 3HAHUHU, B TOM 4YHCIie (POPMyTUPOBATH UJCH, TIOHATHS,
TUIIOTE3bl 00 0OBEKTaX U SIBICHUSX, B TOM YHCIIE paHEe HE U3BECTHBIX, OCO3HABATh JE(PULIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

— CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK
BBI30B, TPEOYIOIINN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMBbIEC PEIICHUS U ICHCTBHSL, (POPMYIHPOBATH
Y OLIEHUBATh PUCKHU U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeTaHpeI[MeTHBIC PE3YIBTATBI OCBOCHUS IPOIrpaMMBblL yqe6Hor0 npeamMceTa ((BCpOHTHOCTI) U CTaTUCTUKA»

XAPaKTCPUIYIOTCA OBJIAACHUCM YHUBEPCATIbHbIMU RO3HAGAME/IbHbIMU deﬁcmeumu, YHUBEpCAIbHbIMU

KOMMYHUKAMUBHBIMU OeUCMBUSIMU U YHUBEPCATbHLIMU PEYIAMUCHBIMU OeliCIBUSMU.

1) Vuusepcanvuvie noznasamenvhuie oeticmausi odecneuusaiom Gopmuposanue 6a306bix KOCHUMUBHbIX

npoyeccoes 06)/’{61}01/141/[)66‘}2 (0060€Hu€ Memooo8 No3HAHUA OKpyatcaroweco mupa, NPUMeHerue 10cuU4eCKux,

uccnedosamenbCKux onepayuil, ymenuil pabomams ¢ ungopmayueli).

Ba3oBrble Jloruueckue geiicTBUsA:

— BBIABJIATH U XaPAKTCPU30BATh CYHICCTBCHHBIC IIPU3HAKN MATEMAaTUUCCKHUX 06’beKTOB, HOHHTI/Iﬁ,
OTHOILICHUH MCKAY INOHATHUAMU, (1)OpMan/Ip0BaTb OIIpCACIICHUA HOHHTHﬁ; YCTaHaBJIMBATb
CymeCTBCHHBIﬁ IMPpHU3HAK KJ'IaCCI/I(bI/IKaI_II/II/I, OCHOBaHMUA AJIA O606H.[€HI/ISI H CpaBHCHUA, KPDUTCPHUH
IIPpOBOAMMOI'O aHaJIn3a,

— BOCIIPUHUMATDb, CI)OpMYJ'IPIpOBaTL nu Hp606p330BBIBaTB CYKACHUA: YTBCPAUTCIbHBIC U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U O6HII/IG; YCJIOBHBIC;

— BBISBIIATh MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpPEUHs B paKTax, JaHHBIX,
HaOJIOACHUAX U YTBEPKACHUAX; MTpe/ylaraTb KpUTEPHH IS BBISBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

— JIeNaTh BBIBOJIBI C MCMOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKITFOUSHUH 110 aHAJIOTUH;

— pa3buparh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIEHUH (IIPsMBIE U OT IPOTUBHOTO), IPOBOAUTD
CaMOCTOSITENILHO HECIIOKHBIE J0Ka3aTEeIbCTBA MaTEMaTHUECKUX (PaKTOB, BHICTPaUBaTh apryMEHTAIIHIO,

MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOUpATH CIIOCO0 pelieHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BAPHMAHTOB PELICHHUS,
BbIOMpaTh HanboJIee MOAXOASAIINN C YIETOM CAMOCTOSITENILHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble nccieaoBarejbCcKue AeHCTBHA:

— HCII0JIB30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAaHMs; POPMYIHUPOBATH BOIPOCHI,
¢bukcupymoume NpoTUBOpedre, IpodiieMy, CAaMOCTOSATENBHO YCTaHABIMBATh HCKOMOE U IaHHOE,
(GbopMHPOBATh TMIOTE3Y, APTYMEHTHPOBATh CBOIO NMO3ULIHIO, MHEHHE;

— TPOBOJUTH IO CAMOCTOSATEILHO COCTABJICHHOMY TUIaHY HECJIOXHBIN dKCIIEPUMEHT, HEOOIIBIIIOE
HCCIIEIOBAaHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOT0 00bEKTa, 3aBUCUMOCTEH 0ObEKTOB
MEXy COOOH;

— CaMOCTOATCIBHO (I)OpMy'J'II/IpOBaTB O606H_[CHI/ISI " BBIBOJBI IO pE3yJibTaTaM HpOBC)IéHHOFO



HaGHIO,[[CHI/IH, HUCCICO0OBAaHUA, OLICHUBATDH HOCTOBepHOCTB HOHy‘-IeHHBIX pe?)yJ'H:TaTOB, BBIBOJIOB 1
0000I1IeHMI;

— HPOTHO3UPOBATH BO3ZMOXKHOC pa3BUTUC NPOLIECCA, a TAKIKEC BbIABUT'ATH MMPCAITIOJIOKCHUA O €TO
Pa3BHUTHH B HOBLIX YCJIOBHAX.

Paborta ¢ nndgopmanmeii:

— BBISBIIATH HEIOCTATOYHOCTH M H30BITOYHOCTH WH(OPMAIINH, TaHHBIX, HEOOXOAUMBIX ISl PEIICHUS
3aJa4u;

— BBIOMpATh, AaHAIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIINIO pa3IMUHBIX
BUJIOB M (JOPM IIPECTABIICHHUS;

— BBIOUpAaTh GOPMY MpEACTABICHUS HHPOPMALIMN U WILTIOCTPUPOBATH PelllaeMble 33]1a4i CXeMaMH,
JrarpaMMamy, MTHOM rpaduKoi 1 uX KOMOUHALMSMU;

— OIIGHUBATh HAAEXKHOCTh I/IH(l)OpMaHI/II/I I10 KpUTCPUAM, MPECATTOKECHHBIM YUUTCIICM HUIIN
C(bOpMyanOBaHHLIM CaMOCTOATCIIBHO.

2) VHnusepcanvHvle KOMMYHUKAMUGHBLE OClcMEUs. 00eCnedusam c@hopmMuposanHoCns COYUAIbHBIX
HABBIKOB 06yuai0u4uxc;z.
Oomenmne:

— BOCIIpUHHUMATb U Q)OpMYJ'II/IpOBaTB CYKACHUA B COOTBCTCTBHUHU C YCJIOBHUAMHU U LECIIAMU 06H_[CHI/I${;
SICHO, TOYHO, 'PAMOTHO BBIPAXKATb CBOXO TOYKY 3PpCHUS B YCTHBIX U [IMCbMCHHBIX TCKCTAX, J1dBATh
MOSACHCHUS 11O X0y PCIICHUS 3a1a4l, KOMMCHTHUPOBATDH HOJ'Iy‘IGHHBIfI pe3yiIbTar,

— B X0Jie 00CY>KJIeHHS 33/1aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIaeMON TEMbI, TPOOIEMBI, PelIaeMoii
3a/1auu, BHICKA3bIBaTh UJICH, HAIICJICHHBIE HA TTOUCK PEIICHHUS; COITOCTABIISTh CBOU CYXKICHUS C
CY>KJICHUSIMH JIPYTUX YYACTHUKOB JAUAJIOTa, 0OHAPYKUBATh PA3IMYUE U CXOACTBO MO3UIUH; B
KOpPPEKTHOH hopMe GopMyIUpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHNUS,

— TMPEACTaBIATh PE3yIbTAaThl PEHICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEOBAHUS, TPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (pOpMaT BBICTYIIIICHUS C YUETOM 3ajjad MPE3EHTAIlMM U OCOOEHHOCTE!
ayJAUTOPUH.

CoTpyannuecTBo:

— IIOHUMATh U UCII0JIB30BaTh IMPEUMYIICCTBA KOMaHILHOfI n I/IHI[I/IBHI[Y&J'IBHO?I pa6OTI)I IIpH pCUICHUA
y‘-I€6HI>IX MAaTEMAaTHUYCCKUX 3a1a4,

— MPUHUMATH LI€JIb COBMECTHOM JEATEIIbHOCTH, IUTAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThI,
pacrpenenaTh BUabl paboT, J0roBapyUBaThCs, 00CYXKAATh MPOLECC U Pe3yIbTaT paboThl; 00001IIaTh
MHEHUS HECKOJIBKUX JIIOJIEH;

— Yy4acTBOBATh B IPYMIOBBIX popMax paboThl (00CYkaeHUs, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI U
p.);

— BBIIIOJIHATH CBOIO 4YaCTh pa6OTBI H KOOPAWHHUPOBATHE CBOU JIGI\/'ICTBI/IH C ApYruMu 4JICHaMHU KOMaH/bI;

— OILIEHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIINIA MPOIYKT 1O KPUTEPUSAM, CPOPMYITUPOBAHHBIM
YYaCTHUKAMH B3aWUMOJECHCTBUA.

3) Vuueepcanvuvie pezyrisamugnsie Oeticmaus 06ecnequsam Gopmuposanue CMolCi08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszauus:



CaMOCTOSATEIILHO COCTABIIATH IUIaH, AJITOPUTM PEIICHHS 3a7a9u (WIH €T0 YacTh), BRIOUPATh CII0c00
pelIeHus ¢ y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U

KOPPEKTHPOBATh BApUAHTHI pEIICHUH ¢ y4ETOM HOBOW MH(pOPMALIUH.
CaMOKOHTPOJIb:

— BIAJETh CIIOCOOAMH CaMOITPOBEPKHU, CAMOKOHTPOJISI POIIECCa U Pe3yiIbTaTa PEeIICHUs
MaTeMaTHUYeCKOH 3a1a4u;

— IMPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELLIECHUH 3a/1a4l, BHOCUTh KOPPEKTUBEI B
NeSITeIbHOCTh HA OCHOBE HOBBIX 00CTOSITEIbCTB, HAWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

— OLICHMBATh COOTBETCTBHE Pe3yJbTaTa JIeATEIbHOCTH MOCTABICHHON LEIH U YCIOBHIM, OOBACHATD
MPUYMHBI JOCTHKEHUS WU HEIOCTHKEHUS eI, HAaXOAUTh OIINOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEJIMETHBIE PE3YJIbTATbBI

Hpe,[[MeTHbIe PE3YyJbTaTbl OCBOCHUA KypCa «BepOHTHOCTL M CTaTHUCTHKa» B 8 Kjacce XapPaAKTCPUIYIOTCAH
CJICAYIOIIUMHU YMCHUSIMU.

— W3Bnekath u mpeoOpa3oBbIBATH MHGOPMAITUIO, TIPEACTABICHHYIO B BHJIC TAOJUII, TUarpaMM,
rpaduKoB; MPEACTABIATh IaHHBIE B BUJIE TaOIHII, JUarpamMm, rpadukos.

— OnwuceIBaTh JaHHbIE C TOMOLIbIO CTATUCTUYECKUX TOKa3aTeNlel: CpeAHUX 3HAYCHUN U Mep
pacceuBaHus (pa3Max, JUCHEPCUS U CTAHJAPTHOE OTKJIOHEHHUE).

— HaxoauTh 9acTOTHI YMCIOBBIX 3HAUEHUH M YACTOTHI COOBITHIA, B TOM YHUCJIC IO PE3yJIbTaTaM
M3MEPEHHI 1 HAOJIOICHUH.

— Haxoauts BCPOATHOCTHU CJ'Iy‘{aI\/'IHHX COOBITHII B OIIbITaX, 3HAsA BEPOATHOCTHU IJICMCHTAPHBIX
CO6BITHI>1, B TOM YHCJIC B OIIbITaX C paBHOBO3MOXHBIMU 3JICMCHTApPHBIMU COOBITHSIMHU.

— MHcnonp3oBath rpa(bnqecxﬂe MOJCIIN: ACPECBO cnyqaﬁHoro 9KCIICPUMCHTA, AUarpaMmbl Sﬁnepa,
YuCJIoBad npsmas.

— OHGpHpOBaTB MOHATHUAMMN: MHOKCCTBO, IOAMHOKCCTBO, BBIITIOJHATE OIICpAll HAl MHOXCECTBAMU
O6”I)€I[I/IHCHI/IG, IEPECCUCHUC, JOMMOJHCHUC, NIEPCUUCIIATD 3JICMCHTBI MHOXKCECTB,; IPUMCHATH CBOMCTBA
MHOXKECTB.

— Hcnonb3oBaTh rpaduueckoe npeacTaBiIeHUE MHOKECTB M CBSI3€M MEXKTy HUMU IS ONTMCAHUS

IMponeccoB U HBJ'IeHPIfI, B TOM YHMCJIC ITPU PCIICHUU 3a1aY U3 APYTUX y‘Ie6HBIX npeaAMETOB U KYpPCOB.



TEMATHYECKOE INTAHUPOBAHUE

n/n

HaumeHoBaHHe Pa3/1eJI0B U TeM IIPOrPaMMBbI

KoJsmmuecTBO 4acoB

BCero

KOHTPOJIbHbIE
paéoTbI

NpaKTHYecKHe
padoTsI

Jara
H3y4eHHusd

Buabr
JesITeIbHOCTH

Buawl, popmbl
KOHTPOJIst

JJ1eKTPpOHHBIE (L (POBbHIE)
obpazoBaTe/ibHbIe pecypchl

Pa3pen 1. IToBTopenue Kypea 7 Kiacca

1.1

HpeHCTaBHCHI/IC JAHHBIX.

0.5

[loBTOPSATH
3yueHHOE U
BbICTpanBaTh
cucremy
3HaHMIL.; PemaTy)
[3anaun Ha
npencraBnenue
1 onrcanue
TaHHBIX C
[TOMOI1IBIO
13y4eHHBIX
XapaKTEepUCTHK.;
[PeraTe 3amaun
Ha
pencraBnenue
rpynmnupoBaHHbBI
X TaHHBIX 1
onucanue
cyqaiinoi
13MEHYHUBOCTH. ;
PerraTe 3a1aun
Ha onpeneneHue
[4acTOTHI
cryqaiiHBIX
COOBITHI,
oGcyxneHne
mprmepoB
cryqaiiHBIX
coOBITHIA,
[MaJI0BEPOSTHBIX
1 npakTHUecKu
TOCTOBEPHBIX
cyqaifHBIX
cOOBITHI, X
[poiu B Ipupoze
1 SKU3HI
uenoBeka.;

Y cTHBII onpoc;
[TrcbMEeHHBII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/1988/main

/

1.2.

OnucarenbHasi CTATUCTHKA.

0.5

[ToBTOPATH
n3ydeHHOE 1
BEICTpanBaTH
cucremy
3HaHwMil.; PeraThy
3a1a4un Ha
mpencrasnenue
1 onmcanme
[TaHHBIX C
moMorIb0

Y cTHEI onpoc;
[TrcbMeHHBI
KOHTPOJIb;

[M3YJCHHBIX

https://infourok.ru/opisatelnaya-statistika-

4779363.html



https://resh.edu.ru/subject/lesson/1988/main/
https://resh.edu.ru/subject/lesson/1988/main/
https://infourok.ru/opisatelnaya-statistika-4779363.html
https://infourok.ru/opisatelnaya-statistika-4779363.html

XapaKTepUCTHK.;
[Periath 3amaun
Ha
pencraBnenue
rpynnupoBaHHbBI
X MaHHBIX U
onucanue
cityyaiinoi
[M13MEHYHMBOCTH. ;
[Pemiate 3amaun
Ha onpeneneHue
[uacTOTHI
cTyuaiiHbIx
cOOBITHIA,
oGcyxaeHne
mpumepoB
co1yuaiiHbIx
COOBITHI,
[MaJIOBEpOSITHBIX
1 npakTHUecKu
10CTOBEPHBIX
cryqaiiHBIX
COOBITHI, X
[poiM B pupoje
11 JKU3HI
YesIoBeKa. ;

13

CiryuaifHasi '3MEHUHBOCTb.

0.5

[Perrats 3amaun
Ha
npencraBnenue
rpYIITPOBAHHBI
X TaHHBIX 1
onucanue
coTyuaiinoit
M3MEHYHBOCTH.;
PerraTe 3a1aun
Ha onpeneneHue
[4acTOTHI
cryqaiiHBIX
coOBITHIA,
oGcyxneHne
mprmepoB
coTyuaiiHbIX
coOBITHIA,
[MaI0BEpOSTHBIX
1 mpakTHYecKu
TOCTOBEPHBIX
cryqaifHBIX
coOBITHH, HX
[poiu B Ipupoze
1 KU3HI
[uenoBeka.;

Y cTHBII onpoc;
[TrcbMEeHHBIH
KOHTPOJIb;

https://yandex.ru/tutor/uroki/klass-

7/funkcionalnaya-gramotnost/22-05-

teoriya-veroyatnosti-statistika-i-razvitie-

funkcionalnoj-gramotnosti-6-sluchajnaya-

izmenchivost_4b48d8fe243e908c810ec35d

f2f8c1e0/

1.4.

CpeaHue 4ucIoBoro Habopa.

0.5

[Perate 3amaun
Ha
npencrasnenne
rpyIIIPOBAaHHBI
X MaHHBIX U
oncanue
coTyuaiinoit

[113MEHYNBOCTH. ;
[Periath 3aaun

Y cTHEI onpoc;
[TrcbMEeHHBII
KOHTPOJIb;



https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-gramotnost/22-05-teoriya-veroyatnosti-statistika-i-razvitie-funkcionalnoj-gramotnosti-6-sluchajnaya-izmenchivost_4b48d8fe243e908c810ec35df2f8c1e0/
https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-gramotnost/22-05-teoriya-veroyatnosti-statistika-i-razvitie-funkcionalnoj-gramotnosti-6-sluchajnaya-izmenchivost_4b48d8fe243e908c810ec35df2f8c1e0/
https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-gramotnost/22-05-teoriya-veroyatnosti-statistika-i-razvitie-funkcionalnoj-gramotnosti-6-sluchajnaya-izmenchivost_4b48d8fe243e908c810ec35df2f8c1e0/
https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-gramotnost/22-05-teoriya-veroyatnosti-statistika-i-razvitie-funkcionalnoj-gramotnosti-6-sluchajnaya-izmenchivost_4b48d8fe243e908c810ec35df2f8c1e0/
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https://yandex.ru/tutor/uroki/klass-7/funkcionalnaya-gramotnost/22-05-teoriya-veroyatnosti-statistika-i-razvitie-funkcionalnoj-gramotnosti-6-sluchajnaya-izmenchivost_4b48d8fe243e908c810ec35df2f8c1e0/

Ha onpenenenue
[4acTOTHI
cyqaifHBIX
COOBITHIA,
oGcyxaeHne
mpumepoB
cTyuaiiHbIxX
cOOBITHIA,
[MaoBepOSTHBIX
1 mpaxTHYecKu
T0CTOBEPHBIX
cTyuaiiHbIxX
COOBITHI, X
[ponu B pupoze
11 SKH3HI
[uenoBexa.;

1.5.

Cry4aifHbIe COOBITHSA.

0.5

[PeraTe 3amaun
Ha
pencraenenue
rpynmnupoBaHHbBI
X TaHHBIX 1
onucanue
VSR
M13MEHYHMBOCTH. ;
[Perrats 3amaun
Ha onpeneneHue
[4acTOTHI
crydqaiiHbBIX
COOBITHI,
oGcyxneHne
mpumepoB
cryqaifHBIX
coOBITHA,
MaIoBepOSTHBIX
1 npakTHUecKu
TOCTOBEPHBIX
coTyuaiiHbIX
COOBITHI, X
[poJti B Ipuposie
11 KU3HI
uesoBeka.;

'YcTHbliT orpoc;
[TrcbMEeHHBIH
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/2571/start/

1.6.

BeposiTHOCTH 1 4aCTOTBI.

0.5

[PeraTe 3amaun
Ha
mpencraBnenue
rpYIIIPOBAHHBI
X TaHHBIX 1
onucanue
coTyuaiinoit
M3MEHYHBOCTH.;
PerraTte 3a1aun
Ha onpeneneHne
[4acTOTHI
cryqaifHBIX
coOBITHIA,
oGcyxaeHne
mpumepoB
coTyuaiiHbIX
COOBITHIA,
[MaIOBEpOSTHBIX

1 IPAKTHYCCKU

Y cTHEI onpoc;

https://foxford.ru/wiki/matematika/veroyatn

ost-sluchaynogo-sobytiya



https://resh.edu.ru/subject/lesson/2571/start/
https://foxford.ru/wiki/matematika/veroyatnost-sluchaynogo-sobytiya
https://foxford.ru/wiki/matematika/veroyatnost-sluchaynogo-sobytiya

TOCTOBEPHBIX
coTyuaiiHbIX
COOBITHI, X
[poiu B pUpoje
11 KU3HI
uenoBeka.;

1.7.

Knaccuyeckue monenu TCOpHUHU BepOﬂTHOCTeﬁ: MOHETa U UI'paJibHasA KOCTb

0.5

[PernaTh 3amaun
Ha
npencraBieHue
rpynIUpoOBaHHbBI
X 1aHHBIX U
onicanne
coTyuaiinoit
[11I3MEHYHMBOCTH. ;
[PernaTh 3amaun
Ha orpeneneHue
4aCTOTBI
cryqaiiHBIX
COOBITHIA,
oOCcyxnenue
iprmepoB
cryqaiiHBIX
COOBITHI,
[MaIOBEpOSITHBIX
1 pakTHYecKH
10CTOBEPHBIX
ciryqaiiHBIX
COOBITHIA, X
[poJM B pupoje

1 KU3HU
[ICJIOBCKA.

KonTposnbHas paboTa;

Wroro no pazaeny

Paszzen 2. OnucarebHas craTucTKa. PaccenBanne JaHHBIX

2.1

OTKIJIOHEHUS.

(OcBanBaTh
TOHSITHS:
ucrepenst u
cTanmapTHOE
oTKITOHEHHE,
1CII0NIE30BaTh
I
[XxapaKTepHCTHKH
utst onmcaHvst
[paccenBaHust
TaHHBIX.

Y cTHBIHM onpoc

2.2.

Jlucriepcus 4MCIoBOro Habopa.

(OcBanBaTh
oHsTHSA:
ucriepcust u
cTanmapTHOE
oTKIIOHEHHE,
rcroNBE30BaTh
I
[XxapaKTepUCTHKI
utst onmcaHust
[paccenBaHust
IaHHBIX.

Y cTHBIM onpoc

https://resh.edu.ru/subject/lesson/3409/start/

2.3.

CraHzapTHOE OTKJIOHEHHE YHCIIOBOrO Habopa.

[BoiaBuraTh
rUIoTe36I 00

[OTCYTCTBUU UJIN

Y cTHBII onpoc

https://resh.edu.ru/subject/lesson/1301/



https://resh.edu.ru/subject/lesson/3409/start/
https://resh.edu.ru/subject/lesson/1301/

[HAJTUYHUU CBA3H
[10 JuarpaMmmam
aACCCHUBAHW.

2.4.

JlnarpamMmMbl pacceMBaHUs

0.5

Ctpouts
arpamMmel
[paccenBaHus 110
nMeroIIMest
[TaHHBIM, B TOM
aucne ¢
oMoIIBbr0

[IpakTudeckas
pabota

KommbroTEpa

Hroro no paszeny

Pa3nen 3. MHuo:xkecTBa

3.1

MHOKECTBO, OAMHOKECTBO.

(OcBauBaTh
moHsTHS:
MHOXECTBO,
biiemenT
MHOMKeECTBa,

10 IMHOIKECTBO.

Y cTHBII onpoc

https://foxford.ru/wiki/matematika/mnogest

voelementmnogestva

3.2.

Onepaunn HaJ MHOXXECTBAMMU: 06}:6[{141—{61—[1/16, IepeceyYCHUE, JTOMOJIHCHHUE.

[BImoTHsITE
onieparu Hax
MHOKECTBAMHU:
0ObeIMHEHHE,
nepeceuenue,
Tor0THEHIE.

Y cTHBII onpoc

https://foxford.ru/wiki/matematika/peresech

lenie-ob-edinenie-i-raznost-chislovyh-

mnozhestv

3.3.

CBoiicTBa Onepaiuii Ha/{ MHO)KECTBAMHU: IIEPEMECTUTEIILHOE, COYETATEIBHOE,
pacIpe/IeNIUTeIbHOE, BKIIFOUCHUSL.

lcrionp30BaTh
cBOiiCTBA:
nepemecTuTeNnbH
oe,
coueTarenbHoOe,
[pactipesienuTens
HOE,
BrITIOUCHNS.

Y cTHBII onpoc

3.4.

I'paduueckoe npeaCTaBICHIE MHOXKECTB.

0.5

Hroro no pazaemny:

Pa3nen 4. BeposiTHOCTB CJIy4aiiHOr0 COOLITHSI

4.1.

DneMeHTapHbIe COOBITHS.

0.5

(OcBauBaTh
TOHSTHS:
briemMenTapHOE
coObITHE,
coTyuaiinoe
coOBITHE Kak
cOBOKYITHOCTD
OnaronpuATCTBY
Forrx
brreMeHTapHBIX
coOBITHIA,
[PABHOBO3MOKHBI
e ameMenTapHbIC

Y cTHBIHM onpoc

coObITHSI.



https://foxford.ru/wiki/matematika/mnogestvoelementmnogestva
https://foxford.ru/wiki/matematika/mnogestvoelementmnogestva
https://foxford.ru/wiki/matematika/peresechenie-ob-edinenie-i-raznost-chislovyh-mnozhestv
https://foxford.ru/wiki/matematika/peresechenie-ob-edinenie-i-raznost-chislovyh-mnozhestv
https://foxford.ru/wiki/matematika/peresechenie-ob-edinenie-i-raznost-chislovyh-mnozhestv

4.2.

Ciy4aifHbIe COOBITHS.

0.5

Ha BBIYHCIICHUE
BeposiTHOCTEH
coObITHIT 10|
BeposiTHOCTSIM
IieMeHTapHBIX
coObITHIT
coyuaiinoro
orbITa. ;
Pemate  3amaun|
Ha BBIYHCIICHUE
BeposiTHOCTEN
coObITHIT B
orbITax c
[PAaBHOBO3MOJKHBI
Mu
pIIeMeHTapHBIMU
COOBITUSAMHU, B
ToM uuciae ¢
momonis0
[KoMmbIOTEpA.
[IpoBOANTH U
M3ydaTh ONBITHI
c
[PABHOBO3MOXKHB]]
MU
brieMeHTapHBIMU
coOBITHAMH (C
ncrione3oBanye
M MoHeT,
MTpaTbHEIX
KocTel, Ipyrux
Mosieneil) B Xxo7ie|
[mpaxTHYecKoi
a0O0ThL;

PeraTh 3aL[aLII/ﬂYCTHLH7I 0onpoc;

[TucrMeHHBIN
KOHTPOJIb;

https://www.yaklass.ru/p/algebra/11-

klass/nachalnye-svedeniia-teorii-

\veroiatnostei-9277/kakie-byvaiut-

sluchainye-sobytiia-12794

4.3.

BHaFOl’[p]/IﬂTCTByFOLLII/Ie DJIEMCHTApPHBIC COOBITHS.

0,5

0,25

(OcBauBaTh
oHSTHS:
briemenTapHoe
coObITHE,
coTyuaiinoe
coObITHE Kax|
COBOKYITHOCTD
OnaronpuATCTBY
FOIIIIX
brreMeHTapHBIX
coOBITHIA,
[DABHOBO3MOXKHHB]]
e DreMeHTapHbIE
coObITHS.; PerraT
b 3amaun  HA
BhIUHCIICHIE
BeposiTHOCTEH
[coOBITHIT I
BeposiTHOCTSIM
IIeMeHTapHBIX
[coObITHIT
c1yuaiinoro
orbITa. ;

Y cTHBIH onpoc;
[TrcbEMEeHHBIH
KOHTPOJIb;

https://www.yaklass.ru/p/ege/matematika20

22/ege-trenazher-profilnyi-uroven-

6670658/nakhozhdenie-veroiatnosti-

sobytiia-zadanie-2-6645636/re-6e3f250c-

d096-4aad-bef3-6ed647eb94c8



https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794
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https://www.yaklass.ru/p/ege/matematika2022/ege-trenazher-profilnyi-uroven-6670658/nakhozhdenie-veroiatnosti-sobytiia-zadanie-2-6645636/re-6e3f250c-d096-4aad-bef3-6ed647eb94c8
https://www.yaklass.ru/p/ege/matematika2022/ege-trenazher-profilnyi-uroven-6670658/nakhozhdenie-veroiatnosti-sobytiia-zadanie-2-6645636/re-6e3f250c-d096-4aad-bef3-6ed647eb94c8
https://www.yaklass.ru/p/ege/matematika2022/ege-trenazher-profilnyi-uroven-6670658/nakhozhdenie-veroiatnosti-sobytiia-zadanie-2-6645636/re-6e3f250c-d096-4aad-bef3-6ed647eb94c8

4.4

BepositHOCTH COOBITHIA.

PeraTh 3a;[aqpﬂ
Ha BBIYHCIICHUE
BeposiTHOCTEH
coObITHIT B
orbITax ¢
[PAaBHOBO3MOJKHBI
Mu
brieMeHTapHBIMU
COOBITHAMU, B
TOM 4ucie ¢
momorpi0
[KoMIbIOTEpA.
[IpoBONTE U
M3y4aTh OMBITHL
c
[PAaBHOBO3MO>KHB]]
MU
brieMeHTapHBIMU
coOBITHAMH (C
1CII0JIB30BaHKE
M MOHeT,
MrpanbHBIX
KocTeil, Apyrux
Mozieneil) B Xxoze|
pakTHYeCKOn
[paboThL.;

Y cTHBII onpoc;
[TucrMeHHBIN
KOHTPOJIb;

https://www.yaklass.ru/p/algebra/9-

klass/elementy-kombinatoriki-statistiki-i-

teorii-veroiatnostei-10205/elementy-teorii-

\veroiatnosti-nakhozhdenie-veroiatnosti-

12691
https://www.yaklass.ru/p/algebra/11-

klass/nachalnye-svedeniia-teorii-

\veroiatnostei-9277/veroiatnost-sobytiia-

9278

4.5.

OnbITBI C PaBHOBO3MOXXHBIMH JJICMCHTAapPHBIMU COOBITHUSIMH.

(OcBauBaTh
oHsATHS:
[>emeHTapHOe
coObITHE,
coTyuaiinoe
coObITHE Kax|
COBOKYITHOCTH
OnmaronpusTcTBY
formx
[>1emMeHTapHBIX
coOBITHA,
I[PABHOBO3MOKHB]
e seMeHTapHBIE
coOBITHSI.;
Pemrates  3amaun|
[Ha BBIYMCIICHHE
BeposiTHOCTEH
coObITHIT 10|
BeposITHOCTSIM
pieMeHTapHBIX
coObITHIT
cydaitHoro
ombiTa.

'YcTHbliT orpoc;
[TrcbMEeHHBIH
KOHTPOJIb;

https://www.yaklass.ru/p/algebra/9-

klass/elementy-kombinatoriki-statistiki-i-

teorii-veroiatnostei-10205/elementy-teorii-

\veroiatnosti-nakhozhdenie-veroiatnosti-

12691/re-bdb9810f-c34b-44a9-beas-

c73c7c1120ff

4.6.

Cry4daiiHblii BEIOOD.

[Pemats 3amaun
Ha BBIYKCIICHUE
BeposTHOCTEH
coObITHIT B
onbITax ¢
[PAaBHOBO3MO>KHB]]
M
[>1eMeHTapHBIMI
coOBITHSIMY, B

Y cTHEI onpoc;
[TrcbMeHHBII
KOHTPOJIb;

https://www.yaklass.ru/p/algebra/9-

klass/elementy-kombinatoriki-statistiki-i-

teorii-veroiatnostei-10205/elementy-teorii-

\veroiatnosti-nakhozhdenie-veroiatnosti-
12691/re-bdb9810f-c34b-44a9-beas-

c73c7c1120ff
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https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691/re-bdb9810f-c34b-44a9-bea4-c73c7c1120ff
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[TOM YHCJIIC C
IIOMOILBIO
[KOMITBIOTEPA

4.7.

TIpakTryeckast pabota «OBITHI C PABHOBO3MOKHBIMU JICMEHTAPHBIMU COOBITUSMI»

0,5

Y cTHBII onpoc;
[TuchbMeHHBIH
KOHTPOJIb;

HWroro no paszeny:

Pa3nen 5. BBenenue B Teopuio rpagos

5.1

Jlepeso.

0,5

(OcBauBaTh
[OHATHSA: IePEBO
kak Tpad Ge3|
KT, BHCSYAs
BepuMHa (JIUCT),
BeTBb  jepeBa,
yte B Iepese,
uamerp
nepeBa.;
13yuyath
cBOlicTBa
nepeBa:
cymecTBOBaHHE
Brcsuei
BepuInHBI,

€ IMHCTBEHHOCTh
yTH MEXY]
nByMst
BepumHamu,
cBs13p MEXLY]
[4KCIIOM BEpIINH
IS YHCIIO
Ipédep.;
[Pemats  3amaq
Ha  momck ZI
epeuncieHue
myTeil B nepese,)
orpenencaue
4rcia  BepuInH
i pébep B
nepese,  00xoxy
OrHApHOTO
nepeBa, B TO!
uriciie d
prMeHeHneM
paBiIa
yMHOYeEHHSL. |

Y cTHBII onpoc;
[TuchrMeHHBIH
KOHTPOJIb;

https://foxford.ru/wiki/matematika/polny;j-

graf

5.2.

CBoiicTBa fiepeBa: eJIMHCTBEHHOCTD ITyTH, CYIIICCTBOBAHUE BUCSUCH BEPIITHHBI, CBSI3b MEXKLY
YHCIJIOM BEPIIMH U YUCIIOM pEDep.

(OcBauBaTh
monHsTHA: NepeB
kaxk rpad 6e3
KT, BHCSYas
BepimHa (JIHCT),
BeTBE  JepeBa,)
myTe B 1epese,
mameTp
nepeBa.;
13yyaTh
cBOlicTBa

JICpEBa:

Y cTHBI onpoc;
[TrcbMEHHBIH
KOHTPOJIb;

https://foxford.ru/wiki/matematika/derevo-

lvariantov



https://foxford.ru/wiki/matematika/polnyj-graf
https://foxford.ru/wiki/matematika/polnyj-graf
https://foxford.ru/wiki/matematika/derevo-variantov
https://foxford.ru/wiki/matematika/derevo-variantov
https://foxford.ru/wiki/matematika/derevo-variantov
https://foxford.ru/wiki/matematika/derevo-variantov

cymecTBOBaHIE
BHCSUCH
BepIIHHEI,
eAMHCTBEHHOCTD
myTn MEXY|
nByMsT
BepiHami,
CBsI3b MEXY|
UHCIIOM BEpILHH|
1 YHCIIOM|
pEGep.;

5.3.

IIpaBuio yMHOXKEHHS.

[PeraTe 3amaun
Ha omcK u
nepeuncienue
myTeli B 1epese,
oripeeneHre
urciIa BepIInH
v pébep B
nepese, 06x011
OrHapHOTO
iepeBa, B TOM
qrcie ¢
IprMEHEHHEM
paBuIa
yMHOKEHHSL. ;

Y cTHBII onpoc;
[TuchrMeHHBIH
KOHTPOJIb;

https://foxford.ru/wiki/matematika/pravilo-

proizvedeniya

Hroro no pazgeny:

Pazpen 6. Ciryuaiinblie coobITHS

6.1.

TIpoTuBOMOIOKHOE COOBITHE.

(OcBanBaTh
TOHATHSA:
B3aMHO

TP OTHBOIIONIOXH
bie COOBITHS |
omepariin  Hag
coOBITHAMH,

mepeceueHue
coObITHIA,
muarpamma
[Diinepa
(Ditnepa—
Benna),

[HecoBMeCTHBIE
cOOBITHS. ;
N3ydats
TEOpeMbI ol
BEPOSITHOCTH
00BbeIUHEHUS

(popmyst
CIIOXKEHHS
BEPOSITHOCTEN).

i

0ObequHEHHE U]

[COBMCCTHBIC u

IBYX COOBITHI

Y cTHEI onpoc;
[TrcbMeHHbIH
KOHTPOJIb;

https://www.yaklass.ru/p/algebra/11-

klass/nachalnye-svedeniia-teorii-

\veroiatnostei-9277/kombinatcii-sobytii-

protivopolozhnye-sobytiia-12795

6.2.

Juarpamma Ditnepa.

0.5

[Pemate 3amaun,)

B  TOM  YHCIC|
[TCKCTOBBIC

Y cTHBII onpoc;
[InceMeHHBIH

[KOHTPOJIb,

https://infourok.ru/material.html?mid=5458

9



https://foxford.ru/wiki/matematika/pravilo-proizvedeniya
https://foxford.ru/wiki/matematika/pravilo-proizvedeniya
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kombinatcii-sobytii-protivopolozhnye-sobytiia-12795
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kombinatcii-sobytii-protivopolozhnye-sobytiia-12795
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kombinatcii-sobytii-protivopolozhnye-sobytiia-12795
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kombinatcii-sobytii-protivopolozhnye-sobytiia-12795
https://infourok.ru/material.html?mid=54589
https://infourok.ru/material.html?mid=54589

3aaun Ha
orpenencuue
BeposiTHOCTEH
oObeuHeHNS 1|
epeceueHust
coOBITHI d
oMoIIBbr0
4HCII0BOM
ipsiMoid,
nuarpamm
Ditnepa,
bopmyJb
cioxenns
BeposiTHOCTEHA.

6.3.

OObeMHEHUE U [TEPECEYCHUE COOBITHI.

0.5

YMHOMKEHHS
BeposiTHOCTEH,
yciioBHast
BeposSTHOCTS,
HEe3aBHCUMBIE
cOOBITHSL IepeBo
cyqaiinoro
orbiTa.
N3zyuats
CBOWCTBa
(onpenenenust)
HE3aBUCHUMBIX
COOBITHIA.;
Pemrate 3amau
omnpeneneHue U
HCIOJIb30BaHHE
HE3aBUCHUMBIX
COOBITHIA.;
PerraTe 3a1aun
Ha momcK
BeposiTHOCTEH, B
TOM umcie
YCIIOBHBIX, C
ncrione3oBanye
M nepeBa
cotyuaiinoro
oribITa. ;

(OcBanBaTh 'Y cTHBII onpoc;
roHsATHS: [TuchbMeHHBIH
paBuII0 KOHTPOJIb;

6.4.

HecoBmecTHbIE COOBITHS.

(OcBanBaTh
TOHSTHS:
B3aMHO

TP OTHBOIIONOKH
b1e coObITHS,
omeparin  Hag
COOBITHAMMU,
0ObeHEHNE U
mepeceuenne
cOOBITHIA,
[nuarpamma
Ditnepa
(Ditnepa—

Y cTHBI onpoc;
[TrcbMEHHBIH
KOHTPOJIb;

https://www.yaklass.ru/p/algebra/11-

klass/nachalnye-svedeniia-teorii-

\veroiatnostei-9277/kakie-byvaiut-

sluchainye-sobytiia-12794/re-8438e5dc-
d5d5-4d2d-8b77-
e6ea037d22c9/pe?resultld=3739832575&¢

=1



https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/kakie-byvaiut-sluchainye-sobytiia-12794/re-8438e5dc-d5d5-4d2d-8b77-e6ea037d22c9/pe?resultId=3739832575&c=1

Benna), M]

coBMecTHBIE
[HecoBMeCTHBIE
coObITHS. ; VI3yda
Th TEOPEMBI O
BEepOsTHOCTH
00beTHEeHHS
MByX  COOBITHIA
(popmys
ciioxeHns
BeposiTHOCTEH).

6.5.

Dopmyra cI0KEeHUS BEPOSITHOCTEH.

[Pemiate 3agaun,)
B TOM uywmcIe
TEKCTOBBIC
3a1aun Ha|
onpeeneHue
BeposiTHOCTEH
0ObearHEeHUST 1|
nepeceuenus
coObITHIT ¢
TOMOILIBIO
YHCIIOBOM
TpsiMol,
iiarpamMm
Diinepa,
(hopMyIIBI
[cioxenns
BeposiTHOCTEHA.
(OcBanBaTh
oHsATHS:
paBuiIO
YMHOMKEHHS
BeposiTHOCTEH,
ycioBHas
BeposSTHOCTS,
HE3aBHCHUMBIC
COOBITHSL 1epeBO)
cTyuaiinoro
ombiTa.

Y cTHBII onpoc;
[TuchrMeHHBIH
KOHTPOJIb;

https://www.yaklass.ru/p/algebra/11-

klass/nachalnye-svedeniia-teorii-

\veroiatnostei-9277/slozhenie-veroiatnostei-

12796

6.6.

IIpaBui0 yMHOKEHHSI BEPOSTHOCTEH.

M3ydaTs
cBOlicTBA
(ompeneneHus)
HE3aBHCHMBIX
COOBITHIA. ;
[Permate  3amaun|
Ha orpeneneHue
11
1cIIoNb30BaHNE
HE3aBHCHMBIX
COOBITHIA. ;
[Pemats 3amaun
Ha mouck
BEpOATHOCTEH, B
ToM uncie
yCIIOBHBIX, C

[CITOJIb30BaHUC
M IEpEBa

Y cTHEI onpoc;
[TrcbMeHHBIH
KOHTPOJIb;

https://www.yaklass.ru/p/algebra/11-

klass/nachalnye-svedeniia-teorii-

\veroiatnostei-9277/nezavisimye-sobytiia-
umnozhenie-veroiatnostei-12797



https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/slozhenie-veroiatnostei-12796
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https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797

c1yuaiinoro
onbITa. ;

6.7.

VcnoBHast BEPOSITHOCTb.

0.25

(OcBauBaTh
TOHSTHS:
B3aMHO

IIPOTUBOIIOJIOKH

bie coOBITHS,
onepaiuy Haj
COOBITUAMM,
00BeIMHEHNE U
mepeceueHne
cOOBITHIA,
[arpamma
Ditnepa
(Diinepa—
Benna),
COBMECTHBIE K
[HecoBMeCTHBIE
coObITHSI;

Y cTHBII onpoc;
[IncpMeHHBIH
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/4064/cons

pect/38068/

6.8.

HesaBucumbie coObITHS.

13yuyarh
TeopeMbl
BeposiTHOCTH
l0ObeuHEH S
IByX  COOBITH!
(popmyisr
ciioxeHMs
BeposiTHOCTEH).

[Pemmate 3amaun,)
B TOM 4HCIIE

[TCKCTOBBIC

3a1aun Haj

orpeneneHue
BeposiTHOCTEH

0ObeIHEHHST 1|

mepecedyeHns
lcoOBITHIT
[momoniso
urcI0BOM
mpsIMOiA,
mrarpamMm
Diinepa,
bopmybI
[crioxennst
BEpOATHOCTEH. ;

0

5

[v

'YcTHbIiT orpoc;
[TrcbMEeHHBIH

JKOHTPOJ’IB;

https://www.yaklass.ru/p/algebra/11-

klass/nachalnye-svedeniia-teorii-

\veroiatnostei-9277/nezavisimye-sobytiia-
umnozhenie-veroiatnostei-12797

6.9.

IIpencraBneHue ciryuailHOro 3KCIIepHUMEHTa B BUJE AE€PEBA.

(OcBanBaTh
moHATHS:
mpaBmI0
YMHOMKECHHS
BeposiTHOCTEH,
[ycloBHas
BeposSTHOCTS,
He3aBHCHMBIC
cOOBITHS JIepeB
cotyuaiinoro
orbITa. ;
13yuyathb
cBOlicTBa

(onpeneneHust)

Y cTHEI onpoc;
[TrcbMeHHBI
KOHTPOJIb;



https://resh.edu.ru/subject/lesson/4064/conspect/38068/
https://resh.edu.ru/subject/lesson/4064/conspect/38068/
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
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https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797
https://www.yaklass.ru/p/algebra/11-klass/nachalnye-svedeniia-teorii-veroiatnostei-9277/nezavisimye-sobytiia-umnozhenie-veroiatnostei-12797

HEe3aBUCUMBIX
COOBITHIA.
[Periate  3amaun|
Ha ompeneneHue
I
1ICII0JIb30BaHKE
HE3aBHCUMBIX
COOBITHIA.
[PeraTe 3a1aun
Ha mouck
BeposiTHOCTEH, B
TOM ymcIe
YCIIOBHBIX, C
1CIIOJIB30BaHKE
M nepeBa
ctyuaiinoro

onbITa.

Hroro no pazgeny:

Paznen 7. O6001menne, KOHTPOJIb

7.1

IIpencraBineHue JaHHBIX.

0.5

[IoBTOPATH
13ydueHHOe u
BbICTpANBaTh
cucremy
3HAHWIA.

Pemiate  3amauu|
Ha
npencraenenne
11 OMHCaHHe]
TaHHBIX ¢
TOMOIIIBIO
13y4eHHBIX
[XapaKTepHCTHK. ;

Y cTHBII onpoc;
[TrcbMEeHHBIH
KOHTPOJIb;

7.2.

OmnucaresbHasi CTaTHCTHKA.

0.5

[PeraTs 3amaun ¢
IpUMEHEHNEM

rpados.;

Y cTHEI onpoc;
[TrcbMEeHHBIH
KOHTPOJIb;

7.3.

I'padsbr.

Periath 3a)1aqpﬂ
Ha HAXOXKICHUE
BeposiTHOCTH
cydaitHoro
coOBITHS I
BeposITHOCTSIM
brreMeHTapHBIX
coGBITHI, B TO
[uriciie B OMBITAX
c
[PABHOBO3MOKHBI
MU
brieMeHTapHBIMI
COOBITHAMH.;

Y cTHBII onpoc;
[TrcbMEeHHBIH
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/3059/start/

7.4.

BeposiTHOCTB CITy4aifHOro COOBITHS.

Petiate  3amau
Ha HaXOXKICHH

BEpOsTHOCTEH
l0ObeIuHEHNS
mepeceyeHust

Y cTHBII onpoc;
[TrcbMeHHbIH
KOHTPOJIb;

https://www.yaklass.ru/p/ege/matematika/p
lodgotovka-k-ege-po-matematike-profilnyi-

uroven-10744/veroiatnost-sluchainogo-

sobytiia-zadacha-4-536377



https://resh.edu.ru/subject/lesson/3059/start/
https://www.yaklass.ru/p/ege/matematika/podgotovka-k-ege-po-matematike-profilnyi-uroven-10744/veroiatnost-sluchainogo-sobytiia-zadacha-4-536377
https://www.yaklass.ru/p/ege/matematika/podgotovka-k-ege-po-matematike-profilnyi-uroven-10744/veroiatnost-sluchainogo-sobytiia-zadacha-4-536377
https://www.yaklass.ru/p/ege/matematika/podgotovka-k-ege-po-matematike-profilnyi-uroven-10744/veroiatnost-sluchainogo-sobytiia-zadacha-4-536377
https://www.yaklass.ru/p/ege/matematika/podgotovka-k-ege-po-matematike-profilnyi-uroven-10744/veroiatnost-sluchainogo-sobytiia-zadacha-4-536377

COOBITHI, B TOM|
urcite
HE3aBHCUMBIX, ¢
1CIIOJIB30BaHKE
M rpaduueckux
ipencraBneHui
158 niepeBal
cotyuaiinoro
orbiTa.




7.5.

DeMeHThl KOMOMHATOPHUKH.

PeraTs 3agaun
Ha
nepeuncienue
[KOMOMHAIUI
(uncna
epectaHoBOK,
urcia
coueTanuii), Ha
HaxoX/IeHne
BeposiTHOCTEH
coObITHIT €
IpUMEHEHHEM
[KOMOUHATOPHUKH
, B TOM 4HCIIE C
1CII0JIb30BaHKE
M TpeyronbHIKa
[Tackais.;

Y cTHBIIT onpoc;
[T1chMeHHBII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/1564/start/|

Hroro no pazgeny:

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

34



https://resh.edu.ru/subject/lesson/1564/start/

INOYPOYHOE IINTAHUPOBAHUE

Ne Tema ypoka KosunvecTBO 4acoB Hara Buani, popmbi
n/n H3y4YC€HUS | KOHTPOJIHA
BCEI'0 | KOHTPOJIBHBIC | MPAKTUYECKUE
padoThI padoThI
1. [IpencrapieHue JaHHBIX B TAONHUIAX. 1 0 0.5 YCTHBII 0mpoc;
[TpakTHUecKHe BBIYUCIICHHS 11O IMpaxtHyeckas
[TaGJIMYHBIM JaHHBIM. pabora;
2 [3B€UeHe W MHTEPIpETaLus 1 0 0.5 YcTHbIi onpoc;
raGIYHBIX JaHHBIX. [IpakTHyeckas IpakTuyeckas
a0oTa « Tabauub» paGota;
3. "padpuueckoe npeacTaBiIeHUE NaHHBIX B |1 0 0.5 YerHbIi 0mpoc;
BYiJIe KPYTOBBIX, CTOJIOYATHIX JUATPAMM. IMpaxtHyeckas
[UTeHre 1 ocTpoeHHE IMarpaMm. pabora;
4 /Temorpaduueckie 1uarpaMmel. 1 0 0.5 YcTHbIi onpoc;
[IpakTrueckas padota «Jlnarpammb» IpakTuyeckas
pabora;
5. [ducioBeie Habopbl. CpenHee 1 0 0.5 VYerHslit onpoc;
apudmerndeckoe. IMpaktiyeckas
pabora;

6 IMenuaHa 4ucIoBOro Habopa. 1 0 0.5 IMpaktiyeckas

1Y CTOMYMBOCTD MEUAHBI. pabora;
TectupoBanue;
7. [pakTiueckas pabora «Cpeanue 1 0 0.5 VYcrHbIi ompoc;
3HAYCHUSD) INpakTnyeckas
pabora;

8. IHanGoblree 1 HaNMeHbIIIee 3HAYSHHUST (1 0 0.5 VerHbIif onpoc;

[arcioBoro Habopa. Pa3max. IMpaxtryeckas
pabora;

9. CiyuaiiHas n3MeHunBocTh. Yacrora 1 0 0.5 VCTHEBIH OHpOC;

BHAa4YCHUI B MACCHBE JaHHBIX IMpaktryeckas
paborta;

10. ['pynmnupoBka. 'ncTorpaMmel. 1 0 0.5 YcTHBI onpoc;
IpakTuyeckas
pabora;

11. [TpaxTiueckas padota « CirydaiiHas 1 0 0.5 VCTHEIH OMpOC;

M3MEHIHBOCTEY IMpaktryeckas
paborta;

12. I'pad. Tlpencrasienue 3amauu ¢ 1 0 0.5 VYerHslit onpoc;

oMoIIpio rpada IMpaxtiyeckas pabora;

13. [Tyt k rpade. Diinepos MyTs. 1 0 0.5 VYeruslii onpoc;

OprenTipoBaHHbIC TPAdBIL. [pakTuyeckas padoTa;

14. CoryqaifHBIil OIIBIT M ciTy4aiiHoe COOBITHE. |1 0 0.5 YcrHblit onpoc;

IBepOSITHOCTB 1 4acTOTa COOBITHUSL. IMpaxtiyeckas pabora;
15. IMoHeTa 1 HrpaibHast KOCTh B TEOPUH 1 1 0 IpakTHyeckas
BEPOSTHOCTEH. pabora;
Tectuposanue;
16. [paxTnueckas pabora « Yactora 1 0 0.5 VYernblii onpoc;
BBITIAICHNUST OpJIa IpakTnyeckas pabota;
17. IKonTponbHast pabora Nel 1 0 0 Konrponbhas paborta
18. UTricnepcust 4nucioBoro Habopa u 1 0 0.5 VYerHblit onpoc;
CTaHapTHOE OTKJIOHEHHE. IpakTnyeckas pabota;

19. /TrarpaMMbl pacCenBaHUs 1 0 0.5 YerHsli onpoc;
[pakTuyeckas padoTa;

20. IMHO>k€eCTBO U OAMHOXkeCTBO. Onepanuu|l 0 0.5 YcrHblit onpoc;

Ha]T MHOXKECTBAMH IpakTnyeckas pabota;

21. (CBoiicTBa onepaluii HaJ MHOKECTBAMH. |1 0 0.5 TpakTHyeckas

I"paduueckoe npencTaBIeHNE MHOXECTB pabora;

TectupoBanue;




292. (Dn1eMeHTapHbIE U ClTydaifHbIe COOBITHS. 0.5 VYernslii onpoc;
IpakTnueckas pabota;
23, BepositHocTH coObITHiL. Peenue 3anau 0.5 YerHslit ompoc;
IpakTnueckas pabora;
24. [TpaxTuueckas paboTta. « OHBITH ¢ 0.5 YcrHblit onpoc;
[PABHOBO3MOXKHBIMU JICMEHTAPHBIMU IMpaxtuyeckas pabora;
coOBITHIMI
25, /lepeBo u ero cBOWCTBa 0.5 Ipaktiyeckas
paborta;
TectupoBanue;
26. [IpaBuio ymHOXkeHHs. Pemenne 3aqa4y 0.5 YcrHblit onpoc;
IMpaxtiyeckas pabota;
[IpoTuBoIONOXKHOE COOBITHE. [IHarpammal 0.5 VYcTHbIif onpoc;

217.

Ditnepa

IpakTuyeckas pabota;




2 8 (OOBeqMHEHNE U TTepecedeHne COOBITHI |1 0.5 VCTHBIH onpoc;
IpakTnueckas pabora;

29 IHecoBmecTHbIe coObITUs. DopMmyna 1 0.5 YcrHblit onpoc;
CI105KEHUST BEPOATHOCTEH IMpaxtiyeckas pabota;

30. [IpaBHIO YMHOXKEHUS BEPOATHOCTEH. 1 0 IpakTuyeckas
|Ycll0BHast BEpOATHOCTb paborta;

TectupoBaHue;

3 1. HezaBucumble coobrTus. [Ipencrasienue |1 0.5 YerHblit onpoc;
ci1yqaliHOro 3KCHEpHMEHTa B BHIE INpaxtuyeckas pabora;
jepeBa.

32 [TpencraBnenue faHHBIX. OnucarensHas |1 0.5 YcrHsblit onpoc;
cTatucruka. I'padst Ipaxruyeckas pabora;

33. BeposiTHOCTB CITy4aifHOTO COOBITHSI. 1 0.5 YerHblit onpoc;

IMpaxtiyeckas pabota;
IKonTponbHast pabota Ne 1 1 O KonrponsHas paora

34.

OBIIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME

34
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LIU®POBBIE OBPA30BATEJLHBIE PECYPCBI U PECYPChI CETU UHTEPHET
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INOACHUTEJIBHAS 3AIIMCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "MATEMATHUKA"

[Ipenmer "Anrebpa" sBisercss pazzmenom kypca "Marematnka'. PaGowast mporpamma 1o
npenmetry "AnreOpa" nns oOywaromuxcs 9 kimaccoB paszpaboraHa Ha ocHoBe dDenepalbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIBHOIO CTaHJapTa OCHOBHOTO 00IIero oOpa3oBaHus ¢ y4ETOM H
COBPEMEHHBIX MHPOBBIX TpeOOBaHM, MPEABIBIAEMBIX K MaTeMaTHUYeCKOMY OOpa3oBaHUIO, U
TPaAUIIU POCCUUCKOTO O00pa3oBaHUs, KOTOpPbIE OOECMEYMBAIOT OBJIAJICHUE KIFOUEBBIMU
KOMIIETEHIIUSIMH, COCTABJISIFOIIIMMH OCHOBY JUJIsl HEPEPHIBHOTO 00pa30BaHUs U CAMOPa3BUTHS, a
TaK)K€ LEJOCTHOCTh  OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO M IO3HABATEJIbHOTO pa3BUTHUS
oOyyatomuxcs. B mporpamMe yureHel wuien W mnonoxeHus KoHuenmuu —pasBUTHA
MareMaThdeckoro ooOpasoBanus B Poccuiickoit ®enepanuun. B osmoxy uudposoit
TpaHchopMalMK BceX cdep YeToBeUeCKOW NEesTeTbHOCTH HEBO3MOXHO CTaTh 0Opa30BaHHBIM
COBPEMEHHBIM 4YeJloBeKOM 0e3 0a30BOM MaTeMaTU4YeCKOM MOATOTOBKU. YXKe B IIKOJE
MaTeMaTrKa CIY>)KUT OIMOPHBIM MPEAMETOM [UJIsl M3YYEHHsS] CMEXHBIX AUCLHMIUIMH, a TOCIe
IIKOJIbI pealbHOM HEOOXOJUMOCTBIO CTAHOBHUTCS HENPEPhIBHOE 00pa3oBaHUE, 4YTO TpedyeT
MOJTHOLIEHHOH 6a30Bo# 00111€00pa3oBaTenbHON MOATOTOBKH, B TOM YUCIIE M MaTeMaTHYeCKOil.
310 O0O0YyCIOBIEHO TEM, 4YTO B HAlIM JHM pacTéT 4YHUCI0 Npodeccuil, CBA3aHHBIX C
HENOCPE/JICTBEHHbIM NPUMEHEHHEM MaTeMaTUKH: U B cepe PKOHOMUKH, U B Ou3Hece, U B
TEXHOJIOTHYECKUX OO0JNacTsX, M Jaxe B TyMaHMTapHbIX cepax. Takum obpazom, Kpyr
HIKOJIbHUKOB, JJI1 KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAUMMBbIM NPEAMETOM, PaCIIUPSAETCS.

[IpakTHyeckass MOJIE3HOCTh MaTeMaTHKH OOYCIIOBJIEHA TeM, 4TO €€ MpPEeIMETOM SBISIOTCS
(GyHIaMeHTalIbHbIE CTPYKTYpPBHI HAIllero MHUpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJINYECTBEHHbIE
OTHOLIEHMSI OT MPOCTEHIIMX, YCBAaUBAaE€MBIX B HEIMOCPEACTBEHHOM OIBITE, O JOCTaTOYHO
CIIOKHBIX, HEOOXOJMMBIX U Pa3BUTHS HAyYHBIX U TNPUKIAIHBIX HJeH. be3 KOHKpeTHBIX
MaTeMaTUYECKUX 3HAHWUN 3aTPYJHEHO NOHMMAHHE INPUHIMUIIOB YCTPONCTBA M MCIOJIb30BaHUS
COBPEMEHHOM TEXHUKH, BOCIpUATHE U HMHTEpPHpETanusi pa3HOOOpa3HOM COLMAIBHOM,
HKOHOMHYECKON, MOTUTHYECKON HH(popManuu, Manod3(deKTrBHa MOBCETHEBHAS MPAKTHUECKas
nesTeNbHOCTh. KakjoMy uenoBeKy B CBOEH JKHM3HM MPHUXOAUTCS BBINOIHITH PacuéTel U
COCTaBIISITh AJITOPUTMBI, HAXOAUThH U MPUMEHAITH (POPMYIIBI, BIAAETh MPAKTHUECKUMHU MTPUEMAMU
F€OMETPUUECKUX H3MEpPEHUIl M MOCTPOEHUH, YuTaTh MH(OPMALNIO, MPEACTABICHHYIO B BUIE
TabNuI, auarpaMM U TpaduKOB, JKUTb B YCIOBUSX HEONPEIEIEHHOCTH W TOHHMATH



BEPOSITHOCTHBIHM XapakTep CydyailHbIX COOBITHH.

OnHOBPEMEHHO ¢ pacuIMpeHHeM cdep NpUMEHEHHs MaTeMaTUKU B COBPEMEHHOM OOIECTBE
BcE Oojee BaXHBIM CTAaHOBUTCS MAaTEMAaTHYECKUH CTWIb MBIIUICHHUS, MPOSBISIOUIMICI B
oInpeieN€HHBIX YMCTBEHHBIX HaBbIKaxX. B mpouecce u3ydyeHus MaTeMaTUKH B apceHall IpUEMOB U
METOJIOB MBILUIEHUS YE€JIOBEKA €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCA MHIAYKIUS U ACTyKIUS,
o0oOmIeHne W KOHKpETH3alMs, aHalu3 M CHHTe3, Kiaccu(ukauus U cucTeMaTH3alus,
abctparupoBanue M aHajorusi. OOBEKTHl MaTEMATHUUYECKHUX YMO3aKJIIOUEHUH, MpaBuia HX
KOHCTPYUPOBAHMSI PACKPBIBAIOT MEXAaHU3M JIOTHYECKUX NOCTPOCHUH, CIOCOOCTBYIOT BBIPAOOTKE
yMeHusi (HopMynupoBaTh, OOOCHOBBIBATh M JIOKA3bIBaTh CYKICHHS, TEM CAMbIM pPa3BHBAIOT
JOrMYecKoe MbllUIeHHe. Beaymas posnb NpUHAAIEKUT MaTeMaTMke U B (DOpMHUPOBaHHU
ITOPUTMUYECKON KOMITOHEHTHI MBIIIJICHUS U BOCIUTAHUN YMEHUN JEHCTBOBATH MO 3aJaHHBIM
QJITOPUTMaM, COBEPIIEHCTBOBATh U3BECTHBIE M KOHCTPYHMpPOBaTh HOBBIE. B mpouecce pemnieHus
3aJa4 — OCHOBOM yueOHOH NEesATEThbHOCTH Ha YpOKaX MaTeMaTHKH — pPa3BUBAIOTCS TaKkKe
TBOpPYECKAs U MPUKJIAIHAs] CTOPOHBI MBILIUICHUS.

OOyuenne MaTemMaTuke JaéT BO3MOXKHOCTH pa3BHBAaTh Yy OOy4arOIIUXCS TOYHYIO,
paLMOHATIBHYI0 U MH(GOPMATUBHYIO PeUb, YMEHUE OTOMpPATh Hanbosee MOAXOIAIINE SI3bIKOBBIE,
CHUMBOJIMUYECKHE, TpapuuecKue CpencTBa JUIS BBIPAKEHUS CYXKICHHH W HAIAIHOTO UX
IPE/CTaBICHHUS.

Heo0XoauMbiM KOMITOHEHTOM OOMIeH KYJIbTyphl B COBPEMEHHOM TOJKOBAHUH SIBIISIETCS
o0111ee 3HAaKOMCTBO C METOJIaMH IO3HaHMs JCHCTBUTEIbHOCTH, MPEACTABICHUE O MpeaMeTe U
METO/aX MAaTEMaTHKH, X OTIUYMN OT METO/OB JPYIHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK,
00 0COOEHHOCTSIX NPHUMEHEHHsS MaTeMaTHUKU JAJsl pEeIleHUs HAyYHBIX M INPHUKJIAIHBIX 3a/ad.
Takum o0Opa3oMm, MaTeMaTu4eckoe o0Opa3oBaHUE BHOCHUT CBOH BKJIaa B (popMupoBaHHE 0OIIEiH
KYJIBTYpPBI UEI0BEKa.

N3ydyeHne MaTeMaTHKU TaKXe CIOCOOCTBYET JCTETUYECKOMY BOCIHMTAHHUIO 4YEJIOBEKA,
INOHUMAHMIO KpacoThl W  U3ALIECTBA MaTeMaTHYECKUX  PACCYKICHUH, BOCHPUATHUIO
reoMeTpUIecKuX (HOpM, YCBOCHHUIO /1€ CHMMETPHUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "AJITEBPA"

Anrebpa sBiseTcs OAHMM M3 OINOPHBIX KYpPCOB OCHOBHOW ILKOJIBI: OHa OOecledynBaeT
HU3YUCHUC APYTIUX AUCHUIIIMH, KaK €CTCCTBCHHOHAYYHOI'O, TaK W T'YMAHWUTApPHOI'O0 IHUKIIOB, eé
OCBOCHME HEOOXOJMMO JJIsl MPOJIOKEHUST 00pa30BaHus U B MOBCEIHEBHON kM3HU. Pa3Butue y
06yqa10mp1xcs{ HAay4YHBIX HpeI[CTaBHeHHfI 0 MPOUCXOKACHHUU W CYIIHOCTU anre6pa1/1quKI/Ix
abcTpakuuid, cnocode OTpakeHUsI MaTeMaTHUYEeCKON HAayKOH SIBICHUH M MPOLIECCOB B MPUPOJE U
oOliecTBe, poJIM MaTeMaTHYECKOro MOJEIUPOBaHMS B HAay4YHOM IIO3HAHUM M B IPAKTUKE
CHocoOCTBYeT (POPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHHSI M KQUECTB MBIIIICHHsI, HEOOXOMMbIX
JUIsL ajanTallid B COBPEMEHHOM LHM@pPoBOM obuiecTBe. M3yueHue anreOpbl €CTECTBEHHBIM
o0pa3oM oOecrieunBaeT pa3BUTHE YMEHHs HaOII0/1aTh, CPAaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
Tp€6y€T KPUTUYHOCTU MBIIIJICHUS, CIIOCOOHOCTH APryMCHTUPOBAHHO 000CHOBBIBATL CBOH
NecTBUSL U BBIBOJIBI, (POPMYIHPOBaTh yTBepkIeHUs. OCBOEHUE Kypca anre0pbl o0ecreynBaeT
PasBUTHUC JIOTUYCCKOTI'O MBIINUJICHUA o6yqa101111/1xc;1: OHM HCHOJB3YIOT JACAYKTHBHBIC U
UHIYKTHBHBIE PACCyXJEHUs, 0000IIeHNEe U KOHKpETH3aluio, adCTparupoBaHue M aHaJOTHIO.
OOyueHue anrebpe mpeanoyiaraeT 3HAYUTEIbHBI OOBEM CaMOCTOSTEIHHOW JESITEIBHOCTH
00yYaroImuxcsi, IOITOMY CaMOCTOSTENIbHOE PELIeHHE 337ay €CTECTBEHHBIM 00pa3oM sIBIISETCS
peanu3aiyen AeaTelbHOCTHOTO MPUHIUIA 00yUSHHS.

B ctpykType mporpammbl yueOHOTo Kypca «Anredpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO
3aHUMAIOT COJIepKATEIbHO-METOIMUECKUe JUHUN: «HUKcaa U BbIYUCIEHUS»; «AsreOpanyeckue
BBIpaXECHUSY; «YpaBHEHUS U HepaBeHCTBa»; «DyHkuumy». Kaxnas u3 3THX copepkKaTeabHO-
METOIMYECKUX JINHUN Pa3BUBAETCS HA NMPOTSIKEHUHU TPEX JIET U3YUYEHMs Kypca, €CTECTBEHHBIM
o0pa3oM meperieTasichb ¥ B3aUMOJCHCTBYS ¢ APYrUMHU €ro JuHusMU. B Xozxe u3yuenus kypca
00y4aromuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
a3bIK. B cBsi3u ¢ 3THM 1enecooOpa3Ho BKIIOYUTH B MPOrpaMMy HEKOTOpPbHIE OCHOBBI JIOTHKH,



NPOHM3BIBAIOIINE BCE OCHOBHBIE Pa3esibl MAaTEMaTUYECKOro 00pa30BaHMs M CIIOCOOCTBYIOIINE
OBJIAJICHUIO 00YYalOIUMHCS OCHOB YHHBEPCAIHHOIO MaTeMaTUYECKOTO si3bIKa. TakuM oOpazom,
MOKHO YTBEpKJaTh, YTO COJAEPIKATEIBHOW M CTPYKTYPHOUW OCOOEHHOCTBIO Kypca «Auredpar
ABJISIETCS] €70 UHTEIPUPOBAHHBIN XapakTep.

Copnepxanue 1uHuM «Hucia U BBIYUCIEHUS» CIY>)KMUT OCHOBOW ISl JAJIbHEHIIEro M3Y4EeHHUS
MaTeMaTHKH, CIIOCOOCTBYET pa3BUTUIO Yy  OOydYaloIIUXCS  JIOTUYECKOTO  MBINUICHHUS,
(GOpMHPOBAHUIO YMEHHSI MOJB30BATHCS ANTOPUTMAMHU, & TAK)KE MPHUOOPETEHHIO MPAKTHYECKUX
HABBIKOB, HEOOXOJUMBIX JJI MOBCEIHEBHOM KW3HU. Pa3BUTHE MOHATHUS O YMCIIE B OCHOBHOM
IIKOJ€ CBS3aHO C PAlUOHAIBHBIMM M HMPPALUOHAIBHBIMH YHCIaMH, (HOPMUPOBAHHEM
MIPEACTABICHUIN O JEHCTBUTEIBLHOM YHUCIE. 3aBEPIICHUE OCBOCHHS YUCIOBOM JINHUA OTHECEHO K
CTaplieMy 3BeHY OOIIero 00pa3oBaHusl.

Copep:xanue IByX aaredpanyeckux JIMHUN — «AnreOpanuecKkue BHIPAKEHUS» U «Y paBHEHUS
U HEPaBEHCTBa» CHOCOOCTBYET (POPMUPOBAHHUIO y OOYYAIOMIMXCS MAaTeMaTHYECKOTO ammapara,
HEOOXOIUMOro JUIsl pelIeHUs 3aJad MaTeMaTHKH, CMEXHBIX TMPEAMETOB U IMPAKTHKO-
OPUECHTHUPOBAHHBIX 3a/lad. B OCHOBHOW IIKOJ€ Y4eOHBIM MaTepuayn TPYNIUPYETCS BOKPYT
paloHaIbHBIX BBIpAKEHUN. Anredpa NEMOHCTPHUpPYET 3HAUY€HHWE MAaTEeMAaTHKU KakK si3bIKa s
MOCTPOEHUS MATEMATUYECKUX MOJEJIEH, ONMHUCaHUs MPOLECCOB U SBJICHUM pealbHOro Mupa. B
3ajaun 00y4ueHus anredpe BXOAAT TakKe JallbHEHIIee pa3BUTHE aITOPUTMUYECKOTO MBIIILICHUS,
HEOO0X0MMOTO, B YaCTHOCTH, JJISI OCBOCHHUS Kypca HWH(OPMATHKH, W OBJIAJCHHE HaBBIKAMHU
JNENYKTUBHBIX  paccyxkaeHuil. I[IpeoOpazoBanue CHUMBOIBHBIX (QOpPM  BHOCHT  CBOU
cnenu(uyecknii BKJIAJ B Pa3BUTHE BOOOPaXKEHHS, CIIOCOOHOCTEH K MaTeMaTHYEeCKOMY
TBOPYECTBY.

Conepxanue (yHKIMOHATBHO-TPa(QUIECKON JTHMHAN HAIEIEHO Ha IMOJIyYeHUE IIKOJIbHUKAMHU
3HaHUU O YHKIMAX KaK BaKHEHIIeld MaTreMaTH4ecKoil MOJIEIH ISl OMUCAHUS U MCCIIEI0BaHUs
pa3HO 00pa3HbIX MPOLIECCOB U SIBJIEHUI B npupoae u oOuiectBe. M3ydeHue sToro martepuaia
CIOCOOCTBYET Pa3BUTHIO Y OOYYaIOIIUXCS YMEHHS HCIONb30BaTh PA3IUYHbIC BbIPA3UTEIbHBIC
CpeACTBa sI3bIKa MAaTEMaTHKH — CJIIOBECHBIC, CHMBOJIMYECKHE, Ipad)uiuecKue, BHOCHT BKIAJ B
dbopMupoOBaHUE IPEICTABICHUI O POJIM MATEMATUKH B PA3BUTUU IUBUIM3AINH U KYJIbTYPBHI.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY IUIaHy B 9 Kijlacce H3ydaeTcsi yuyeOHbIH Kypc «AmnreOpa», KOTOPBIH
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pas3feibl coiepkaHus: «Yucina ¥ BBIUHCICHUS,
«AnrebpandecKkue BhIpaXKEHUS», «YpaBHEHUSI U HEpaBEHCTBaY, «DyHKIMHUY. YUeOHBIN J1aH HA
u3ydeHue anreOpsl B 9 kiaccax oTBOAUT 3 yueOHBIX yaca B Hezento, 102 yueOHbIX yaca B TOA.

COJAEPKAHUE YYEBHOI'O KYPCA "AJITEBPA"

Yucaa v BLIYUCTIEHUA

JleicTBUTENbHBIE YUCTIA.

PannonaneHbple yucia, WppalMoOHANbHbIE YWCIA, KOHEYHbIE M OECKOHEUHBIE IECSITHYHBIE
npodu. MHOXECTBO JEeMCTBUTENBHBIX 4YHCEN;, ACUCTBUTEIbHBbIE 4YHCIa KaK OECKOHEeuHbIe
JIecsTUUHble  OpoOu. B3auMMHO  OJHO3HAUYHOE  COOTBETCTBUE  MEXJIY  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YHCET U KOOPAUHATHOU MPAMOHU.

CpaBHeHHE JACMCTBUTENBHBIX 4MCEN, apudmernyeckue AEHCTBHS C JAEHCTBUTEIbHBIMU
YHUCIIAMH.

W3mepenus, npubimxeHus!, OLICHKH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIMTETLHOCTD MIPOLIECCOB B OKPYKAIOLIEM MHpE.

[TpubnuxEéHHOe 3HAUYEHUE BEJIWYHMHBI, TOYHOCTh NpuOMMKeHus. OKpyrjieHue uuced.
IIpuknika v OLEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHe}mﬂ U HEPAaBEHCTBA



YpaBHEHHUs C OQHOU IIEPEMEHHOM.

JluneitHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOIAIIMXCA K JIMHEHMHBIM. KBagpaTHoe
ypaBHeHUE. PelieHue ypaBHEHMM, CBOJSIIMXCS K KBaJgpaTHbIM. BUKBaJIpaTHOE ypaBHEHUE.
[Ipumepsl pemieHUs ypaBHEHUM TpeThbed W YETBEPTOM CTENEHEW pas3joKeHWeM Ha
MHOXHTENH. Pemenne ApoOHO-pallMOHANBHBIX —YpaBHEHHWH. PemieHue TEKCTOBBIX —3agad
anredpandeckuM METOIOM.

CucremMbl ypaBHEHUH.

VYpaBHeHHe ¢ JByMSl MEpeMEHHbIMH U ero rpaduk. Pemenue cucreM IBYX JIHMHEHHBIX
ypaBHEHUN C JByMs MEpEMEHHbIMU. PellieHue cuctem JByX YpaBHEHHUH, OJIHO M3 KOTOPBIX
JUHENHOoe, a Ipyroe — BTOpOi creneHu. ['paduueckas nHTEppeTalys CUCTEMbl YpaBHEHHI ¢
JIBYMsI [IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 anredpanyeckum CrocoOoM.

HepasencrBa

UucnoBble HepaBEHCTBA M UX CBOMCTBA. PenieHue JHMHEHMHBIX HEPAaBEHCTB C OJHOU
NepeMEeHHON.  PemieHne  CHUCTEM  JIMHEWHBIX  HEPABEHCTB C  OJHOM  IEPEMEHHOM.
KBanparnbie HepaBeHCTBa. ['paduueckas UHTepHpeTalisi HEPABEHCTB M CUCTEM HEpPaBEHCTB C
JIBYMsI TIEPEMEHHBIMHU.

DyHKUNH

Ksampatnynas ¢yHkums, eé rpapuk u cBoiicrBa. Ilapaboiia, KOOPIMHATHI BEPIIMHBI
napaboJibl, 0Ch CAMMETPHUH TapaloIblL.
Ipadukn dyukmmii: y =kx, y=kx+b, y=k/x. Y=Vx, y=x*. y = | x I 1 ux cBoiicTBa.

YucjioBble MOCJ€I0BATEIbHOCTH

Omnpenenenue 1 criocoObl 3a/1JaHUs YUCIOBBIX OCIEI0BATEIbHOCTEH.

[lonsiTe YMCIOBOM MOCIEAOBATEILHOCTU. 3aJaHUe TOCIEIO0BATEILHOCTH PEKYPPEHTHOM
dbopmynoit u hopmynoit N-ro 4ieHa.

Apudmernyaeckast 1 reOMeTpUIECKasi IPOTPECCHH.

Apudmernueckas u reomerpudeckas nporpeccud. Popmyisl N-ro ujaeHa apupmMeTuyecKol u
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHne wieHOB apu(METHYECKOW M TeOMETPUYECKOl mporpeccuii TOYkamMH Ha
KOOpPJMHATHOM IIOCKOCTU. JINHENHHBIN 1 SKCIOHEHIMATBHBIA pocT. C10XKHBIE IPOLEHTHI.

IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

OcBoeHue yqe6H0r0 npeamMeTa ((AJ'II‘G6pLI» JOJIXKHO obecneunBaTh AOCTHIKCHUC Ha YPOBHC
OCHOBHOT'O O6HI€FO O6p330BaHI/I$I CICAYIOIMIUX JIMYHOCTHBIX, METANIPCIMETHBIX U MPECAMCETHBIX
O6paBOBaTeJ'IBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMyHOCTHBIE  pe3yJibTaThl OCBOGHHS TNPOrpaMMbl ydeOHOro mpeamera «Anredpa»
XapaKTEepU3YIOTCS:

IIarproTnyeckoe BOCIMTaHUE:

MPOSIBIEHUEM MHTEpeca K MPOLUIOMY M HACTOSIIIEMY POCCUMCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOLIEHMEM K JOCTHKEHUSM POCCHUMCKMX MAaTEMAaTHKOB M POCCHUNCKOM MaTeMaTH4eCKON
IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JOCTHKEHHH B IPYrMX HayKaX U MPUKIIATHBIX cepax.

I'paskaanckoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBINOJHEHHIO O0S3aHHOCTEH TpakJaHWHA U peaju3aldd €ero Ipas,
IpPEJCTaBICHUEM O MaTEeMAaTUYeCKMX OCHOBaX (YHKIMOHMPOBAHUS DPA3IUYHBIX CTPYKTYP,
ABJIEHUHM, TPOLEAYp Tpa)kIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHl U Tp.); TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKHUX MPOOJieM, CBA3aHHBIX C MPAKTUUYECKUM IMPHUMEHEHHEM JOCTHXEHUN



HayKH, OCO3HAHUEM BaKHOCTH MOPaJib- HO-3TUYECKUX MPUHIUIIOB B AEATEIHHOCTH YUEHOTO.

TpynoBoe BociuTanue:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PEIICHUH MPaKTUYECKUX 3aJad MaTeMaTH4eCKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MAaTeMaTUYeCKOro o0pa3oBaHUS HA NMPOTSHKEHUU BCeil
YKU3HU JJIs YCTIEITHOU MTPO(eCcCHOHATLHOM IeATEIbHOCTH M PA3BUTHEM HEOOXOUMBIX YMEHUM;

OCO3HAHHBIM BBIOOPOM U TOCTPOECHHUEM HWHIUBUAYAIbHOW TPACKTOPUU O0Opa3oBaHUS H
YKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCKoe BOCIIUTAHHE!

CIIOCOOHOCTBIO K O3MOIIMOHATHHOMY M 3CTETHYECKOMY BOCHPUATHIO MAaTEMaTHYECKHX
00BEKTOB, 3a/a4, PEeUICHHUM, pacCyXICHUN; YMEHHUIO BUACTh MaTeMaTHYeCKUE 3aKOHOMEPHOCTHU
B HCKYCCTBE.

LleHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIWe B JCATEILHOCTH HA COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEACTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl 4YEJIOBEKa, MPUPOABI U OOIIECTBA, NOHUMAaHHUEM
MaTEeMaTHYECKON HayKH Kak c(epbl 4YelOBEUECKOH AeSITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYUMOCTH JUISl pa3BUTHUS LUBWIN3ALUU;

OBJIQJICHUEM S3BIKOM MAaTeMaTHKU U MATEeMaTHYECKON KyJbTypOd KaK CPEJICTBOM MO3HAHUS
MHUpa;

OBJIQJICHUEM MPOCTEHIITMMU HABBIKAMH MCCIICIOBATEIHCKON ACATEIHHOCTH.

du3znyeckoe BOCNHMTaHUE, (POPMUPOBAHHE KYJIbTYPbI 310POBbSl M 3MOIHMOHAJIBHOIO
Os1aronosyqusi:

TFOTOBHOCTBIO MPUMEHSTh MAaTEeMaTHUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3J0pPOBbs, BEICHUS
3710pOoBOro 00pasa >KH3HHU (3I0POBOE MHUTAHHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHATHU M OTHbIXA,
perynsapHasi GpuznyecKas aKTUBHOCTH);

c(hOpPMUPOBAHHOCTHIO HaBBIKA pe()ICKCUH, TPU3HAHUEM CBOETO TpaBa HA OIIMOKY M TaKOTO
K€ IIpaBa JAPyroro 4eiaoBekKa.

IK0JI0TNYeCKOe BOCIIUTAHME:

OpHEHTallMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHWM JUid pelieHus 3ajady B 00JacTH
COXPAHHOCTH OKPYKAIOIICH cpeipl, MIAHUPOBAHUS IOCTYNKOB M OIICHKA HMX BO3MOMXHBIX
MOCJIE/ICTBUM JIJIs1 OKPYXKAIOIIEH CPEbL;

OCO3HaHUEM TJIO0AIBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U MyTeil UX pereHusl.

JInYHOCTHBIE  pe3yJibTaThl, oO0ecmeYHBaOIIME AJANTANMI0  00y4damomerocsi K
U3MEHSIIOIMMCH YCJIOBHSAM COIHAIBLHON U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JCMCTBUSM B YCIOBHAX HEONPEAEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€PEe3 NPAKTUYECKYIO JEATEIBHOCTD, B TOM YUCIIE YMEHHUE YUUTHCS Y IPYTUX
JoJel, MpuoOpeTaTh B COBMECTHOM 1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIETEHIINU U3
OIBITA APYIHX;

HEO00XOIUMOCTBIO B (POPMHUPOBAHUH HOBBIX 3HAHUMU, B TOM 4Hclie GOPMYIUPOBATH UIEH,
MOHATUS, TUIIOTE3bl 00 00BEKTAX U SBJIECHUSAX, B TOM YHUCIIE paHee HE U3BECTHBIX, OCO3HABATh
Ne(PUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE PA3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIUIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIMIO KaK BBI30B, TPEOYIOIINN KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GopMyIupoBaTh U OLIEHUBATh PUCKH U MOCIIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ysibTaThl OCBOCHUS MPOrpaMMbl ydeOHOro mpeaMera «Aiaredpar
XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCAIbHLIMU HO3HABAMEIbHBIMU OCUCMEUAMU,
VHUBEPCATbHBIMU KOMMYHUKAMUGHBIMU OeliCMBUAMU u
VHUBEPCATbHLIMU PESYTIAMUBHBIMU OCLICNBUIMU.

1) Vwuusepcanvnvie noznasamenwvhvie oeiicmsus obecneuusarom Gopmuposanue 0a306b1x
KOCHUMUBHBIX NPOYECCO8 00YUarwuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCalowe20 Mupa,



npuUMeHeHUe 102UHeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ ungopmayuelti).
Ba3oBble Jjornyeckue aeiicTBHA:

BBISIBIIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKY MAaTEMAaTHUYECKUX O0BEKTOB,
MOHATHUH, OTHOIICHUIH MEXTy HOHATUSAMH; (POPMYITUPOBATH ONPEAETICHUS IOHATHIA;
YCTaHaBJIMBATh CYIIECTBEHHBIN NPU3HAK KIACCU(PUKAILIMKA, OCHOBAHUSA sl 0000LIeHUS U
CPaBHEHHUs, KpUTEPUN IIPOBOAMMOI0 aHAJIN3a;

BOCIIPMHHUMATh, (POPMYIUPOBATh U MPEe0OPa30BbIBATE CYXKIECHUS: YTBEpAUTEIbHbBIC U
OTpHULATENbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

BBISIBJIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUNs B (pakTax,
JAHHBIX, HAOIOICHUAX U YTBEPXKACHUAX; TIPeIaraTb KpUTSPUH IS BBISIBICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUUI;

JIEJIaTh BBIBOJIbI C MCIIOJb30BaHUEM 3aKOHOB JIOTUKH, J€YKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa30upath J0Ka3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUH (IIPSIMBIE U OT IPOTUBHOIO),
IIPOBOJIUTH CAMOCTOATENIBHO HECIIOKHBIE JJ0KA3aTeIbCTBA MAaTEMaTHYECKUX (DaKTOB,
BBICTPAWBATh ApI'YMEHTAIUIO, IPHUBOJUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE PACCYXKACHUS;

BbIOMpaTh cr1oco0 pereHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
peleHusl, BEIOupaTh Hanbosee NOAXOA[IIMMA ¢ Y4ETOM CaMOCTOATENbHO BBIJEICHHbBIX
KpUTEPUEB).

ba3oBble ucciaenoBaTeabcKue AeiicTBHSA:

WCIIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATEIILCKIIT HHCTPYMEHT TIO3HAHHS,
(hopMyIIpPOBaTh BOMPOCHI, (PUKCUPYIOIIHE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSITEIILHO
yCTaHaBJIMBaTh HCKOMOE U JJAHHOE, (POPMUPOBATH THIIOTE3Y, ApTYMEHTHPOBAThH CBOIO
MTO3UIUI0, MHCHHC;

IPOBOJIUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECJIOKHBIN SKCIIEPHUMEHT,
HeOO0JIBIIIOE HCCIIEeIOBAHNE TI0 YCTAHOBJICHUIO 0COOEHHOCTEH MaTEeMaTHUECKOT0 00OBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEXIY COOOI;

CaMOCTOSTEIILHO (POPMYITUPOBATH 000OIIECHHS ¥ BBIBOJIBI TI0 PE3yIbTaTaM IMPOBEIEHHOTO
HaOII0/IeHNs1, HCCIIEI0BAHNUS, OIIEHUBATh JOCTOBEPHOCTH MOTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB
A 0000IIEHUH;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECcca, a TAKKE BBIABUTATD MTPEIOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pa6ora ¢ undopmanmueii:

BBISIBJISITH HEJOCTATOUHOCTh U M30BITOYHOCTh HHPOPMAIINH, JAaHHBIX, HEOOXOIUMBIX JJIs
peuieHus 3a1a4u;

BbIOMPATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETHUPOBATH HHPOPMAIIUIO
Pa3IMYHbIX BUJOB U (POPM MpEICTaBICHMUS;

BBIOMpATh GOPMY MpeACTaBICHUS HHPOPMALIUN U WILTIOCTPUPOBATH pelllaeMble 3a/1aun
CXeMaMH, IMarpaMMaMu, HHOU rpadukoi U X KOMOMHALIUSIMU;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO KPUTEPHSIM, IPEAJIOKEHHBIM YUUTEIEM HITN
c(hOpMYyIUPOBAHHBIM CAMOCTOSTEIBHO.

2) Yuueepcanvuvie KOMMYHUKAMUGHBLE Oelicmeus — obecnedusarom  cQopMupo8aHHOCMb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCAL.
OO01menne:



BOCIIPHHUMATH U (YOPMYIHPOBATH CYXK/ICHUSI B COOTBETCTBHH C YCIOBHUSIMU U IEISIMH
O0OLICHYST; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U MIMCHMEHHBIX
TCKCTAaX, AaBaThb IMOACHCHHI 110 X0y pCIICHUA 3aJa4, KOMMCHTUPOBATH HOJIy‘-IeHHbIﬁ
pe3ynbTart;

B X0JIe 00CYXJICHUS 3371aBaTh BOIPOCHI 110 CYIIECTBY 00CYK1aeMO TEMbI, IPOOIIEMBI,
pelaeMoii 3a/1auu, BHICKa3bIBaTh UJICH, HAIICJICHHbIC HA IIOMCK PEIICHUS; CONIOCTABIISTH CBOU
CYXKJIEHUS C CYKJACHUSMH JIPYTUX YUACTHUKOB JHAJOra, OOHAPY>KUBATh PA3IMUUE U CXO/ICTBO
HO3UIIMI; B KOPPEKTHOI (hopMe GopMyIHpOBaTh pa3HOIIIACHS, CBOU BO3PaKEHHUS;

MNPEACTaBJIATh PC3YJIbTAThI PCUICHUA 3aa4U, SKCIICPUMCHTA, UCCIICAOBAHMs, IIPOCKTA,
CaMOCTOSITENILHO BEIOMPATh (pOpMAT BBICTYILICHUS C YUETOM 3a1ay MPE3CHTALMU 1
0CcOOEHHOCTEH ayTUTOPHH.

CoTpyannuecTBo:

NOHMMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M MHIMBUIYaJIbHON paboTHl IpU
peleHrH y4eOHBIX MaTeMaTHYECKHX 3a/1ay;

NPUHUMATD 1EJIb COBMECTHOH IS TEFHOCTH, TUIAHUPOBATH OPTaHU3AINI0 COBMECTHOM
paboThI, paclpenelisaTh BUAbI padoT, JOrOBapuBaThHCs, 00CYKAATh MPOIIECC U PE3yIbTAT
paboThI; 06001maTh MHEHHUS HECKOJIBKUX JTFO/ICH;

y4acTBOBATh B TPYIIOBBIX (hopMax paboThI (00CyKIeHUS, 0OOMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U JIp.);

BBIMOJIHATH CBOIO 4aCTh pa0OThI M KOOPAMHUPOBATH CBOM JICHCTBUS C IPYTUMH YICHAMH
KOMaH/Ibl;

OILICHUBATh KAYECTBO CBOETO BKJIaJa B OOLIHIA TPOAYKT [0 KPUTEPHUSIM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

3) Vuusepcanvuvie pezyisamugnsle oeticmeus 00ecneuusaiom @GopMuposanue CMmvlCI0GbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCTIU.

Camoopranuszaums:

CaMOCTOSITEIILHO COCTABJIATH IUJIaH, AJITOPUTM PEIICHUS 3aJadu (MU €ro 4acTh), BIOWPATH
croco® pelmieHuss C Y4E€TOM HMMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb:

BJIAJIETh CIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpOLiecca U pe3yibTaTa pereHHs
MaTEeMaTHYCCKOH 3a1a4mu;

IPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEILIEHUH 337]a4H, BHOCUTb
KOPPEKTUBBI B ACSITEILHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, HAlIEHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OILICHUBATh COOTBETCTBUE PE3yjIbTaTa AesTEIbHOCTH ITOCTABIEHHOM LIETN U YCIOBUSM,
OOBSICHATh IPUYMHBI JOCTHKEHHS UM HEJOCTHKEHUS LIeJIU, HaXOAUTh OLIMOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEJMETHBIE PE3YJIBTATDI

OcBoenne yueOHOro Kypca «Aunrebpa» 9 Kimacc AOMKHO OOeCneunBaTh JOCTHIKEHHE
CIIEYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB!

Yucaa v BLIYHCTIEHUSA

CpaBHMBATh U YIIOPSA0YNBATH PAlMOHATIBHBIE U HPPALIMOHAIIBHBIE YUCIIA.

Beimonuate apudmernueckue ASUCTBUS C pPAlMOHAIBHBIMHU YHUCIAMH, COYeTas YCTHBIE U
MACbMEHHBIE ITPUEMBI, BBITTOIHATH BBIYUCIECHUS C NPPALMOHAIIEHBIMU YU CIIAMH.

Haxonuth 3Ha4eHMs CTENEHEH C LEIbIMU IOKAa3aTeIsIMU U KOPHEH; BBIYUCIATH 3HAYCHHUS



YHCJIOBBIX BBIPAXKECHUM.
OKpyryiATh JEHCTBUTEIIBHBIE YUCIIA, BBIIIOJIHATD IPUKUIKY PE3YJIbTaTa BBIYUCICHUN, OLICHKY
YUCJIOBBIX BBIPAKECHUM.

YpaBHeHHs H HEepaBEHCTBA

Pemarp nuHeiHbIC U KBaJpaTHBIC YPAaBHCHUS, YPAaBHCHUS, CBOMISIIUECS K HUM, HPOCTEHILINEC
IpoOHO-pallOHANIbHBIE YPaBHEHUS.

Pemarp cucrembl JBYX JIMHEHHBIX YpaBHEHHH C JBYMs HEPEMEHHBIMH U CHUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISIETCS JIMHEHHBIM.

Pemarp TekcTOBbIC 3aa4K aNreOpaHYecKuM CrIocoOOM C MOMOIIBIO COCTABJICHHS YPaBHEHHS
HJIK CUCTCMBI IBYX ypaBHeHI/Iﬁ C AByMs IICPCMCHHBIMU.

[TpoBoauTH TpOCTEHIIME UCCIICAOBAHNS YPAaBHEHHH M CHUCTEM YpPaBHEHHH, B TOM YHUCIE C
NpUMEHEHHEM TpadUUecKuX TpeACTaBICHUI (ycTaHaBIMBAaTh, WMEET JIM YypaBHEHUE WU
CHCTEMa yPaBHCHUIl PEIICHHUS, €CITH UMEET, TO CKOJIBKO, H TIp.).

Pemiath JMHEWHBIE HEpPAaBEHCTBA, KBaJpaTHbIC HEPAaBEHCTBA; HW300pa)aTh pEIICHUE
HEPaBEHCTB Ha YHCIIOBOW MPSIMOIA, 3aITMCHIBATh PEILICHUE C TOMOIIBIO CHMBOJIOB.

Pemars cucTeMpl JTHHEHHBIX HEPABCHCTB, CUCTEMbI HCPABCHCTB, BKIIIOYAIOIIHUEC KBAaAPATHOC
HEPaBEHCTBO; W300pakaTh PELICHHE CHUCTEMbl HEPABEHCTB HA YHCIIOBOW MPSIMOM, 3alMChIBATH
pelIeHre ¢ TOMOIIBIO CHMBOJIOB.

Hcrosp30BaTh HEPABEHCTBA MIPU PELICHUH PA3IMYHbBIX 3a/1a4.

DyHKIUH

Pacnio3HaBath (yHKIMH W3ydeHHBIX BUAOB. Iloka3bpiBaTh CXeMaTHMUYECKH DPACHOJIOXKEHHE Ha
KOOPJAWHATHOM IJIOCKOCTH TpaduKOB

dyskumii Buma:y =kx, y=kx+b,y=k/x, y=a x> + b x + ¢ ¢,y=x3, y=Vx,y= IxI B
3aBHCUMOCTH OT 3HaYCHHI KO3 PHUIIMEHTOB;OMHUCHIBATH CBOUCTBA (DYHKITHIA.

Crpoutb 1 n300paxkaTb CXeMaTHUECKU Ipa(UKK KBaJpaTUUYHBIX

(GyHKINH, ONUCHIBATh CBOMCTBA KBAAPATHUHBIX (PYHKIHI 1O UX rpadukam.

Pacrnio3HaBaTh KBaJipaTH4YHYI (QYHKLUIO 1O (Gopmylie, MPUBOAUTH MPUMEpPbI KBaJIPATUUYHBIX
GyHKIMHI U3 peanbHOMN )KU3HU, (PU3HKH, TEOMETPUH.

Apu¢pmMeTnyeckasi 4 reoMeTpuiecKas Mporpeccun

PacnioznaBaTh apudmMeTndyeckyro U T€OMETPUYECKYIO IMPOTPeccCHH IpPH pPasHBIX crocolax
3a/1aHusl.

BbINONMHATE BBIYMCIEHUS C HCMONb30BaHHEM (OpMyN N-To ujieHa apupMeTH4YeCKOH U
TEOMETPUUYECKOH MPOTPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4ieHbl IOCIEI0BATEIILHOCTH TOUKAMH Ha KOOPIMHATHON TIIOCKOCTH.

Pemarp 3amaum, CBSI3aHHBIE C YMCIIOBBIMM IOCIEOBATEIBHOCTSAMHU, B TOM YHCIE 3aJa4d U3
peabHOM JKU3HM (C UCTIOIb30BAaHUEM KAJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUN).



TEMATUYECKOE IIJIAHUPOBAHME 9 knacc
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Pa3nen 1. Uuciaa u BpiuuciaeHus. [leiicTBHTeIbHbIE YN CJIA
1. | PaunoHanbHbIC YUCIIa, HPPALIMOHATILHBIC 1 Pa3BuBaTh MpeACTaBICHUS O YHUCIIAX: OT YcTHbli http://school-
1 | gmcia, KOHEUHbIE U OECKOHEUHBIE MHOYKECTBA HATYPAIBHBIX YHCEIT IO MHOXKECTBA | OMPOC collection.edu.ru/
JECATUIHBIC TPOOH. JIENCTBUTEIBHBIX YHUCEN. IMucemennsrii | http://math.ru
O3HAaKOMUTBCS C BO3MOKHOCTBIO IIPE/CTABICHUS | KOHTPOIIb http://mathematics.r
1. | MHOXeCTBO AEHCTBUTEIILHBIX YHCEIT; 1 JEHCTBUTEIBHOTO YHCIIa KaK OECKOHEYHOMH TectupoBanu | y
2 | mefcTBUTEILHBIC JECATUIHOW APOOU, IPUMCHSTH JICCSITUIHBIC e ﬁttp: J//www.proble
qrcia Kak 0ECKOHEUYHBIE JICCATHYHBIC IPOOH. MPUOITMKECHUSI PAIIMOHATBHBIX U Kontponbhas | ms ru
HpPPAUOHATIBHBIX YUCEII. paborta W/kvant.m ccme.
1. | B3auMHO OIHO3HAYHOE COOTBETCTBHE MEXay | 1 N300paxarh NeiCTBUTENBHBIC YUCIIA TOYKAMHU CamMoolieHKa "
3 MHO>KECTBOM JCHCTBUTEILHBIX YHCEN U KOOPAMHATHOUN NPSAMOH. c o
MHOKECTBOM TOYEK KOOPIMHATHOM MPSAMOIA. 3aIuchIBaTh, CPABHUBATE M YITOPSIOYHNBATH HCIIOJIb30BaH http://www.allmath
JEHCTBUTETBHBIE YHCIIA. Hem -lu
1. | CpaBHeHHME NECTBUTEIBLHBIX YUCE, 1 BEINONHATH, coYeTast yCTHBIC U MUChMEHHBIC «O1UeHOYHOTO
4 | apudpmeTnveckue neHCTBUS C NpUEMBI, JIVCTaY
JIEHCTBUTEIBHBIMU YHCIIAMH. aprupMeTHIeCKHe IeHCTBUS C PAIHOHATEHBIMHA
YKCIaMU; HAXOJUTh 3HAUCHUS CTEIICHEH C
1. | [pubnmkéHHOE 3HAYCHHE BETHIHHbI, 2 [EJIBIMU TIOKA3aTENIMH U KOPHEH; BBIYHCIIATh
5 TOYHOCTD HpI/I6J'II/I)KeHI/IH. 3HA4YCHUSI YHMCIOBBIX BBIPAXKCHUU.
[Mony4ynTs MpeCTaBICHHE O 3HAUNMOCTH
1. | Oxpyrnenue uncen. 1 JICHCTBUTEIIBHBIX YHUCET B TPAKTUICCKOM
6 JICSITEIIBHOCTH YeNIOBEKA.
1. | Ilpukujxa u oLeHKa pe3yabTaToB 2 AHanM3MpOBAaTh U J1€JIaTh BHIBOJBI O TOYHOCTH
7 | Burumcmenmii MPUOJTMIKEHUS ISHCTBUTEIBHOTO YHCTA MTPH
pelIeHUH 3a/1a4.
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OKpyTJISTh ACHCTBUTENBHBIC YUCIIA, BBIMOIHATH
MPUKHUKY PE3yJIbTaTa BEIYUCICHUHN, OIICHKY
3HAYEHUW YHCIIOBBIX BBIPAKECHUI.
3HAKOMHTHCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKH
Wroro no pazneny: 9 1
Pa3znen 2.YpaBHeHHsI ¥ HepaBEeHCTBA. Y PaBHeHHs € OHOM MepeMeHHOM.
2. | JluneiiHoe ypaBHEHHE. 1 OcBanBaTh, 3aIIOMHUHATH U IPUMEHATH VYcrHBIf http://school-
1 rpaduyecKue METO/IbI IPU PEIICHUH YPaBHEHUH, | OMPOC collection.edu.ru/
2. | PemieHue ypaBHEHMIA, CBOISIIIMXCS K 1 HEPABCHCTB U UX CHUCTEM. IMucemennsiit | http://math.ru
2 | IUHEHHBIM. Pacrio3HaBarh 1elble U APOOHBIE YPABHEHHUS. KOHTPOJIb http://mathematics.r
Perirats MuHEHHBIE ¥ KBaJpaTHBIC YPaBHEHUS, TectupoBanu | |
2. | KBagpaTHoe ypaBHEHHUE. 1 ypaBHEHMSI, CBOSAIIUECS K HUM, IIPOCTENIINE € http://www.proble
3 IpoOHO-paIOHATILHBIC YPaBHEHUSI. Kontponbhas | ms ru
2. | Pemenue ypaBHeHHiA, CBOAIMXCS K 1 [IpennaraTs BO3MOXHBIE CITOCOOBI pEIICHUS paborta http://kvant.mccme.
4 KBaJIPaTHBIM. TEKCTOBBIX 3aJ1a4, 00CYKJaTh UX U PelIaTh CamoolieHka i
TEKCTOBBIC 33/1a9H PA3HBIMHU CITOCOOAMH. c o
2. BI/IKBaHpaTHLIC YpPaBHEHHUS. 2 3HAKOMUTHCS C HCTOpHeﬁ pa3sBUTUA MaTEMAaTUKU HCITIOJB30BaH http//wwwa”math
5 Hem -l
2. | Ilpumepsl penieHus: ypaBHEHUH TPEThel U 2 «OneHo4HOro
6 | 4eTBEPTOM CTEMeHel pas3IoKeHUEM Ha mcTa»
MHOHTEITH.
2. | Pemenune npoOHO-paliuOHATBEHBIX 3
7 | ypaBHEHHMI.
2. | Pemenne TeKCTOBBIX 3a7a4 anreOpandeckuM | 3 1
8 | merogom
Hroro no pasuaeny: 14 |1
Pasnen 3. YpaBHeHnusi M HepaBeHcTBa. CHcTeMBbI ypaBHEHHH
3. | JluneitHoe ypaBHEHHE C IBYMS 2 OcBauBaTh U IPUMEHATH MPUEMBI PEIICHHS YcrHbIi http://school-
1 | mepeMeHHBIMH U €ro rpaduk. CHCTEMBI ompoc collection.edu.ru/
JIBYX JIMHEHHBIX YPaBHEHUM C IByMsI IMucemennbiit | http://math.ru
3. | Cucrema ByX JIMHEHHBIX YPaBHEHUH C 2 MIEPEMEHHBIMHU U CUCTEMBI IBYX YpaBHEHUH, B KOHTPOJIb http://mathematics.r
2 | mByMs mepeMEHHBIMU M e€ pellicHuE. KOTOPBIX OJHO YpaBHEHHE TectupoBanu | y
3. | Pemenue cucreM ABYX ypaBHEHHH, OQHO U3 | 3 HE SIBJIACTCS INHCHHBIM. ¢ http://www.proble
3 | KOTOPEBIX NMHEHHOE, a JPYTroe — BTOPOH Hcnonb3oBaTh QyHKIIMOHATBHO-TPAPHUSCKHEC Kontposbhas
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CTCTICHH. MIPEICTABICHUS ISl PEIICHUS U HCCIICTOBAHUS paborta ms.ru
YPaBHEHHH U Camoonenka | http://kvant.mccme.
3. | I'paduueckas HHTEPIIPETALIUS CHCTEMBI 3 CUCTEM. c ru
4 | ypaBHEHUH ¢ IBYMS NIEPEMCHHBIMH. AHaMM3UPOBaTh TEKCTHI 33]1a4, PEIIaTh UX HCIIOJIb30BaH Htp: /lwww.allmath
anredpandIecKuM CIIoCOOOM: TTePEXOIUTh OT HeM Tu
3. | PerreHne TeKCTOBBIX 3aja4 aaredpanyeckum | 4 1 CIIOBECHOW (hOPMYITUPOBKH yCIIOBHS 33JIa4H K «OnueHo4ynoro | —
5 | cnocobom. anreOpanvecKoi MOJeIU MyTEM COCTABIICHUS JUCTa
CUCTEMBI YPaBHECHHUH; peliaTh COCTABICHHYIO
CHUCTEMY YPaBHEHUM; HHTEPIIPETUPOBATH
pe3yJIbTaT.
3HAKOMHTHCS C HICTOPUEH pa3BUTHUSI MATEMATHKU
Wroro mo paznemny: 14 |1
Paznen 4. YpaBHenusi u HepaBeHcTBa. HepaBeHncTBa
4. | YucnoBbie HEPABCHCTBA M UX CBOMCTBA. YuraTh, 3aIIUCHIBATH, [IOHUMATD, VerHblit http://school-
1 HHTEPIPETHPOBATh HEPABEHCTBA; MCITOJIB30BATh | OMPOC collection.edu.ru/
4. | Jlunelinble HEPABEHCTBA C OHOM CHUMBOJIUKY U TEPMHHOJIOTHIO. IMucemennsiii | http://math.ru
2 | mepeMeHHOM U UX pElICHHE. BbImosHATh peoOpa3oBaHus HEPABEHCTB, KOHTPOJTb http://mathematics.r
KCIIOJIb30BaTh JIJIs MPE00pa30BaHus CBOWCTBA TectupoBanu | y
4. | Cucrembl TMHEHHBIX HEPABEHCTB C OHOM YHUCJIOBBIX HCPABCHCTB. e http://www.proble
3 | mepeMeHHOM U UX pelIeHHE. Pacno3naBaTh nMHEHHbBIE U KBapaTHbIC Konrponsnast | ms ru
HCpaBCHCTBA. pabora http://kvant.mccme.
4. | KBagpaTHble HEPABEHCTBA M UX PELICHHE. PemaTe nuHeliHbIE HEPABEHCTBA, CUCTEMBbI CamoolieHka ru
4 JIMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, c hitp://www.allmath
4. Fpa(I)I/IquKaH HHTEPIpETaUa HEPABEHCTB U BKJIFOYAKOIHUX KBAAPATHOC HEPABCHCTBO, U HNCITIOJIb30BaH
5 CHCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMU pemmarh ux; 00CYK/IaTh MONYYEHHBIE PEIIECHHS. neM St
N3o0Opaxats pemieHre HepaBeHCTBA U cUCTeMbl | «OIIEHOYHOTO
HEPaBEHCTB Ha YMCIIOBOM MPSIMOH, 3alMICHIBATh JTUCTa»
PEIICHUE C IOMOIIbI0 CHMBOJIOB.
Pemarth kBazpaTHbIC HEPABEHCTBA, UCIIOJIB3YS
rpaduyecKue mpeacTaBICHNS.
OcBauBaTh U MPUMEHSATH HEPABESHCTBA IIPH
PEIICHUH Pa3IMYHbIX 3aa4, B TOM YUCIIe
MIPAKTUKO-OPUEHTHPOBAHHBIX
Wroro no pazaeny: 16
Paznea 5. ®ynkunu
5. | Kpanparnunas Gyukuus, eé rpaduk u | 2 | Pacrio3naBaTh BHJIbI H3y4aeMbIX (DYHKIIHHT; | YcTHbIR | http://school-
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1 | cBoiicTBa. WUTIOCTPUPOBATH CXEMAaTHYECKH, OOBACHSTD OTIpoC collection.edu.ru/
pacIIoIoKEHHE Ha IMucemennsiii | http://math.ru
5. | Ilapabona, KOOpAMHATHI BEPUIMHEI apabousl, | 4 KOOPIMHATHOM TUIOCKOCTH IpaduKoB QyHKIMI KOHTPOIIb http://mathematics.r
2 | OCb CHMMETpHUH ITapa0oJIbL. BUJIA: 1 TectupoBanu | y
v=kx,y=kx+by=-,y=x3,v=+x,y3¢ http://www.proble
5. | Crenennple QyHKINN C HATYpPAITbHBIMH 4 * KonTponbHas ms.ru
gl Egzg)sszzn;;;{i I/PII;:, uX rpad)Ku 1 CBOHCTBA. 5 1 B 3aBUCHUMOCTH OT EHa‘leHI/Iﬁ K03 PULIMEHTOB; %Z?JSHGHM :Etp:// kvant.mccme.
4 =g — kxiby= ko s o= OIMCHIBATh UX CBOMCTBA. c =
¥ LY ZRXTDY =LY = XY T NE) Pacnio3HaBaTh KBaJpaTHUHYIO (YHKIHUIO MO venonmssopan | MR/ www.allmath
bopmyie. Hem .ru
[TpuBOAKTH PUMEPHI KBaAPATUUHBIX «OICHOYHOTO
3aBUCHMOCTEH M3 peabHON KU3HHU, (DU3HUKH, THCTA
TCOMETPHH.
BrusBisaTh 1 06001maTh 0cobeHHOCTH TpaduKa
KBaIpaTHuHOMi QyHKIMU v = ax” + bx + ¢.
CtpouTh 1 H300paxkaTh CXeMaTHIEeCKH rpaduKu
KBaJpaTHUHBIX (YHKIUH, 3aJaHHBIX QopMyTamMu
BUJIA
y=axly=ax’+qy=alx+p)y=ax’+4
AHaNM3MpoBaTh U IPUMEHSATH CBOHCTBA
M3y4EeHHBIX (QYHKIUH IS UX IOCTPOSHHUS, B TOM
YHCIIE C TIOMOIIBIO
U(pPOBBIX PECYpPCOB
Wroro mo pazneny: 16
Pasnes 6.UncinoBble M0C/Ie0BATEIbHOCTH
6. | I[ouaTue YnCIOBO MMOCIEI0BATEIILHOCTH. 1 OcBauBaTh 1 MPUMEHSTH UHJICKCHBIC VcrHbIi http://school-
1 0003HaYCHUS, CTPOUTD PEUCBBIC BHICKA3bIBAHUS | OMPOC collection.edu.ru/
C UCTIOJIb30BaHHEM IMucemennbiit | http://math.ru
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o

3aaHue MOoC/Ie0BATEIbHOCTH PEKYPPEHTHON

2 | dopmymnoii 1 GopMyIIOH n-ro 4IeHa.

6. | Apudmerndeckas u reoMmeTpruIecKas

3 | mporpeccun.

6. | ®opmynbl n-ro 4ieHa apuPMETHIECKON U

4 | TeOMETPHYECKON MTPOTPECCHIA, CYMMBI
MEPBBIX N WICHOB.

6. | M3obOpaxxeHue 4aeHOB apru(hMETHUECKON U

5 | reoMeTpHyecKoOil IPOrpeccHii TOUKaMH Ha

KOOpHHHaTHOﬁ IIJIOCKOCTH.

TEPMHUHOJIOTHH, CBI3aHHOW C TIOHATHEM
[IOCTIEI0BATEIIEHOCTH.

AHanmm3upoBarth (popMyIry n-ro dieHa
[IOCJIEZI0BATEIbHOCTH WIIH PEKYPPEHTHYIO
(hopMyny U BBIYHUCIIATD YJICHBI
I10CJIEI0BATENIbHOCTEH, 3alaHHbBIX 3TUMHU
¢dbopmynamu.

YcTanaBnuBaTh 3aKOHOMEPHOCTH B IOCTPOCHUN
II0CJIEI0BATEIIbHOCTH, €CIIM BBIKCAHbI IEPBbIE
HECKOJIBKO €€

YJIEHOB.

PacnioznaBath apupmMeTHdecKyro u
reOMETPUUYECKYIO IPOIPECCHH IPH Pa3HbIX
crnoco0ax 3aaHus.

Pemate 3anauun ¢ ucnonp3oBanueM GopMyi n-ro
yieHa apu(hMETHIECKON 1 TeOMETPUIECKON
MIPOrpeccuil, CyMMBI IIEPBBIX N WICHOB.
N300pakath 4iieHbl MOCIeI0BATEILHOCTH
TOYKaMH Ha KOOPAWHATHON TJIOCKOCTH.
PaccmatpuBath npuMepsl IPOLECCOB U SIBICHUMI
U3 peaibHOM KU3HU, WITIOCTPUPYIOILKE
HW3MEHEHUe B apu(h)MeTHYECKOH porpeccuy, B
reOMETPUUYECKOH MPOrpeccuul; N300pakaTh
COOTBETCTBYIOIIVE 3aBUCUMOCTH I'papUUECKH.
Pemats 3a1aun, CBA3aHHBIE C YNCIOBBIMU
[IOCJIEI0BATEILHOCTSIMU, B TOM YHCIIE 3a7a4H U3
peaJIbHOM KU3HU

C MCTIOJIb30BaHUEM ITU(PPOBBIX TEXHOJIOTHI
(3NEeKTPOHHBIX TAOIHII, rpauuecKoro
KaJIbKYJISITOpA U T.IL.).

Pemats 3a1aun Ha CIIOKHBIE TPOLIEHTHI, B TOM
Yrcye 3aa4l U3 PeatbHON MPaKTHKH (C
HCTOJIb30BaHUEM KAJIBKYIISTOPA).

3HAKOMHTBCS C HCTOPUEH pa3BUTHS MAaTEMaTHKU

KOHTPOJIb
TectupoBanu
e
KonTponbhas
pabora
Camoorienka
c
HCIIOIB30BaH
neM
«O11eHOYHOTO
JTUCTA»

http://mathematics.r
u

http://www.proble
ms.ru
http://kvant.mccme.
ru
http://www.allmath
u
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6. | JIMHEHHBIN U 3KCTIOHSHITMATBLHBIA POCT. 1
6
6. | CiaoKHbIC IPOICHTHI. 6 1
7
Wroro no pazneny: 15
Pasznen 7.1loBTOpenne, 00001IeHHEe, CHCTEMATH3aNUs 3HAHUI

~

Yucia v BBIYUCIICHHUS (3aMIUCh, CPAaBHEHUE,
JEUCTBUS C ICHCTBUTEIILHBIMU YHCIAMHU,
YHCIIOBAs MPSIMasi; MPOLICHTHI, OTHOLICHHS,
HPONOPILMHU; OKPYTJICHUE, TIPUOTIKEHHUE,
OLICHKA; PEIICHUE TeKCTOBBIX 33134
apu(METUIECKUM CTTIOCOO0M)

OnepupoBaTh MOHIATUAMH: MHOXECTBO,
[IOIMHOKECTBO, OTEepaIvy HaJ MHOKECTBAMU;
HCTOJBb30BaTh rpadUuecKoe MpeICTaBICHHE
MHOXECTB JAJIsl OIIMCAHUS PEATBbHBIX NIPOLIECCOB U
SIBIIGHUH, TP PEIIEHUH 3a/1a4 U3 IPYTUX
yueOHBIX MIPETMETOB.

AKTyanu3upoBaTh TEPMUHOJIOTUIO 1 OCHOBHBIE
NEeMCTBUS, CBA3aHHBIE C YUCIIAMH: HATYPaIbHOE
YHCIIO,

[IPOCTOE U COCTaBHOE YHCa, AETUMOCTh
HaTypaJlbHBIX YUCEN, IPU3HAKHU EIIUMOCTH,
L[eJI0€ YHCII0, MOAYb

yrcia, OOBIKHOBEHHASI U IECSATUYHAS IPOOH,
CTaHJAPTHBIA BHUJ YMCIIA, apu(hMETHISCKUN
KBaJpaTHBII KOPEHb.

BreinosiHATE A€HCTBUS, CPABHUBATH U
YIOPSAA0YMBAThH YUCIIA, IPEACTABIATH YUCIIA Ha
KOOPAMHATHOMN NPSIMOU,

OKPYTJIATH YUCIIA; BBIONHATD MPUKHUIKY U
OLIEHKY pe3yJIbTaTa BHIYUCICHUI.

Pemate TekcToBbIE 33124 apU(PMETHIECKUM
CIOCOOOM.

Pemarts npakTHueckne 3a1a4um, CoepIKaIiie
MPOLICHTHI, 10, YaCTH, BBIPAXKAIOLIIE
3aBUCHUMOCTH: CKOPOCTb — BpeMs —
paccTosiHue, 11eHa — KOJMYECTBO — CTOMMOCT,
00bEM pabOTBI — BpeMs —
MIPOU3BOAUTEIBHOCTD TPY/Ia.

Pa3Oupats peanbHbIE )KU3HEHHBIE CUTYaIINH,
(hopMynupoBaTH MX Ha SI3BIKE MATEMATHKH,

VcrHBIN
onpoc
ITnceMeHHBIN
KOHTPOJIb
TectupoBanu
e

http://school-
collection.edu.ru/

http://math.ru
http://mathematics.r

u
http://www.proble
ms.ru
http://kvant.mccme.
ru
http://www.allmath
Tu
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HaxOJIUTh pEIlICHUE,
MIPUMEHSI MaTEMaTHYECKHU aImnapar,
HWHTEPIIPETHPOBATH PE3YIIHTAT

7. | Anrebpanyeckue BhIpasKEeHHS OnepupoBaTh MOHIATUSMH: CTETIEHB C LEIBIM YcrHbiid http://school-
2 | (mpeobpa3zoBaHHe anreOpanuecKux mokasareseM, apu(pMeTHIeCKHii KBaApaTHBINA 0TIpoc collection.edu.ru/
BBIPAXKEHU, TOMYCTUMbIC 3HAUCHN ) KOPEHB, MHOTOWIEH, alrebpandeckas Ipoos, IMucemennsiit | http://math.ru

TOXkIECTBO. KOHTPOJIb http://mathematics.r
BBIMOIHATS OCHOBHBIC JICUCTBUS: BBIMOIHATH TectupoBanu | y
pacueTel e http://www.proble
o Gopmynam, TpeoOpa3oBBIBATH IIEIBIE, CaMOOLCHKA | mgs.ru
JIPOOHO-PAIIMOHANBHBIC BBIPAKCHUS U c http://kvant.mccme.
BBIPQ)KCHUSI C KOPHSMH, PCATH30BBIBATh HCTIONB30BAH | |
pa3JIoKeHHEe MHOTOUJICHA HA MHOXHTEIH, ueMm o
B TOM YHCJI€ C UCIOJIb30BaHHEM (popMyIt «O1eHOYHOTO http://www.allmath
pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMBbI H JIUCTa» B
Pa3HOCTH; HAXOAUTh JOIYCTHMBbIC 3HAYCHHS
MEePEMEHHBIX JUIsl IPOOHO-PAMOHATIBHBIX
BBIPa)KCHUI, KOpHEN.
MonenupoBath ¢ MOMOIIBIO (GOPMYIT pealibHbIC
MPOLECCHI U SBICHUS

7. | ®yHkuuu (MOCTpOCHUE, CBOHCTBA OnepupoBaTh MOHATUSMHE: (DYHKIIHUS, TpaduK YcrHbrid http://school-

3 | u3yueHHBIX QyHKIHIT; rpaduuecKkoe pereHe GbyHKIMH, HYTH QYHKIIAH, TPOMEKYTKH ompoc collection.edu.ru/

YpaBHEHHH M UX CHCTEM) 3HAKOIOCTOSIHCTBA, IMucemennbiit | http://math.ru

MPOMEKYTKH BO3pacTaHmusi, yObIBaHMS, KOHTPOJIb http://mathematics.r
HauOorbIllee 1 HaUMeHbIlee 3HaueHust GyHkuuu. | TectupoBaHu | y
AHanu3upoBaTh, CPABHUBATH, 00CYKIATH e Http: /lwww.proble
CBOWCTBa (hYHKIHI, CTPOUTH UX TpaduK. Konrponsrast | ms ry
OrnepupoBaTh MOHATUSMHU: TIPSIMAst pabora http://kvant.mccme.
HPOMOPIHOHATBHOCTD, OOpaTHast CamoorieHka fu
PONOPIMOHATIBHOCT, JIMHEHHAsI c o
q)r})fHKHII)/IH, KBaJpaTHyHas QyHKIUS, apadoa, HCTIOJIb30BaH http://www.allmath
runiepbona. neM -lu
Hcnonb3oBaTh rpaduKy IS OTpeaeIeHUs «O1eHOYHOTO
CBOJCTB, POLIECCOB U 3aBUCHUMOCTEH, ISt JIACTA»

peleHus 3a1a4 u3 APyrux y4eOHbIX PeJIMETOB
1 peaJbHOM KU3HH; MOJIETIMPOBATH C TOMOIIBIO
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rpaduKOB peaabHbIE MPOIECCHI U SIBICHHUS.
BripaxaTs GpopMynamMu 3aBHCUIMOCTH MEXKITY
BeITMYMHAMHI

Hroro no paszupeny:

18

OOb11ee KOJIMYECTBO YacoOB MO MporpaMme

10




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbHOI'O ITPOIECCA

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://RESH.EDU.RU/

HTTPS://WWW.YAKLASS.RU

HTTPS://SKYSMART.RU

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YUYEBHOE OBOPY/IOBAHUE
JIuneiika kinaccHas

2. TpeyroibHUK KiIaccHbIH (45°, 45°)
3.TpeyronbHUK KiaaccHsI (30°, 60°)
4.TpaHCTIOPTHUP KIACCHBIN

S.IUPKYJIb KJIACCHBIN

6.Ha00p KITaCCHOTO MHCTPYMEHTA
7.pyseTka

8.Me Oernblit

9.MeJ1 IIBETHOIA.

MOJIENIN JUTS U3yUSHUSI TEOMETPUIECKUX (DUTYP — YaCTH LEJIOro Ha Kpyre, TPUrOHOMETPUIECKUN KPYT,
CTepEOMETPHYHBIN HA0OP, HAOOPHI TEOMETPHUUECKUX MOJETIEH 1 (PUTYD C Pa3BEPTKOM.

NevaTHBIE MaTepHalbl U pa3lavud Ha yPOKax — MOPTPETHI BHLIAIONIMXCS YUSHBIX B 00JIACTH MaTEMaTHKH,
JTUIAKTUYECKUE MaTepHalbl 1Mo airedpe U reOMeTPUH, KOMIUIEKTHI TaOJIHII.


https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://skysmart.ru/

INOACHUTEJIBHASA 3AITMCKA

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "MATEMATHUKA"

[Ipeamer "T'eomerpus” siBiseTcs pazzaenoM Kypca "Maremaruka'. PabGouas mporpamMma 1o
npenmety "T'eomerpus” mist oOyuaronmxes 9 kimaccoB pazpadorana Ha ocHoBe DeneparbHOTO
roCy/IapCTBEHHOIO0 00pa30BaTENIbHOIO CTaHAapTa OCHOBHOIO 001ero o0pa3oBaHus ¢ YYETOM U
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBIBIAEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TpaauUui poccuiickoro o0pa3oBaHUs, KOTOpble OOECNEeYMBAIOT OBJAJCHUE KIIOYEBBIMU
KOMITETEHIIMSIMU, COCTABIISIOIIUMH OCHOBY JJIsl HEMPEPHIBHOIO 00pPa30BaHUs U CAMOPa3BUTHA, a
TaKkK€ LEJOCTHOCTh OOIIEKYJIbTYPHOrO, JMYHOCTHOTO ¥ [O3HABaTEIbHOTO  Pa3BUTHUS
oOyuaromuxcs. B mporpamme yurensl uaen U nosioxeHus KoHuenuuu —pa3BUTHSA
MareMarhdeckoro obOpa3oBanus B  Poccmiickoit ®enepanun. B smoxy nudposoit
TpaHchopManuu Bcex cdep YeTOBEUECKOW NEeATENbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM 4YeJIOBEKOM 0e3 0a30Bol MaTeMaTUYeCKOM MOATOTOBKH. YK€ B IIKOJE
MaTeMaTuKa CIIY>)KUT OIOPHBIM MPEAMETOM [UIsl M3YYEHHS] CMEXHBIX AUCLMILUIMH, a IO0CIe
IIKOJIBl PeAIbHOM HEOOXOAWMOCTBIO CTAaHOBUTCS HEMpEPhIBHOE OOpa3oBaHHME, 4YTO TpeOyeT
MOJTHOLIEHHOHN 0a30B0il 0011e00pa30BaTeIbHOM MOATOTOBKY, B TOM YHUCIIE M MaTeMaTHYECKOH.
D10 O0O0YyCIOBIEHO TEM, 4YTO B HAIM JHU pPacTér YuCio mpodeccuid, CBA3aHHBIX C
HEMOCPE/JICTBEHHBIM MPUMEHEHHEM MaTeMaTUKH: U B cepe >KOHOMUKH, U B OU3HEce, U B
TEXHOJOTMYECKUX 00JIacTAX, U Jaxe B TrymMaHuTapHblx cdepax. Takum oOpa3zom, Kpyr
LIKOJIbHUKOB, JUIsl KOTOPBIX MaT€MaTHUKa MOKET CTaTh 3HAUUMBIM [IPEAMETOM, PACIIUPSIETCS.

[IpakTuueckasi MOJE3HOCTh MaTEMaTHUKU OOYCIIOBIEHA TEM, 4TO €€ MPEIMETOM SBISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYpPHI HAIllEro MHUpa: MPOCTPAHCTBEHHBbIE (DOPMBI M KOJUYECTBEHHBIE
OTHOLIEHUSI OT MPOCTEUIINX, YCBAaUBAaE€MbIX B HEIMOCPEICTBEHHOM OIbITE, A0 JIOCTATOYHO
CIIOKHBIX, HEOOXONMMBIX JUIS Pa3BUTHA HAYYHBIX W TPUKIATHBIX HAeH. be3 KOHKpeTHBIX
MaTeMaTUYeCKUX 3HAHUU 3aTPYyJHEHO NOHMMAHWE MPUHIUIIOB YCTPONCTBAa U HMCHOJIb30BaHUS
COBPEMEHHOM TEXHUKH, BOCIPHUSATHE M HHTEPIpEeTarus pPa3sHOOOpa3HOl  COLMATbHOMH,
HKOHOMUYECKOM, MOIUTHYECKON MHpopmannu, Mano3(p(eKTUBHA MOBCEIHEBHAs MpPaKTUYECKas
JeATeNbHOCTh. KakqoMy YenoBeKy B CBOEH JKU3HM IPUXOAWUTCS BBINONHATH Pacu€Thl U
COCTaBJISITh AITOPUTMBbI, HAXOJAUTh U MPUMEHITH (OPMYJIBL, BIAJIETh TPAKTUUECKUMHU NPUEMAMU
TreOMETPUYECKUX M3MEPEHHH M MOCTPOSHHH, YMTaTh MH(POPMALMIO, NPEACTABICHHYIO B BUJE
TabNuL, JAMarpaMM U TpapuUKOB, JKUTh B YCIOBHUSX HEONPEIECIEHHOCTH U TIOHHUMATh
BEPOSITHOCTHBIHM XapakTep cilydyailHbIX COOBITHIA.

OnHOBpEMEHHO € pacuiMpeHueM chep MpUMEHEHHs] MaTEMAaTUKH B COBPEMEHHOM OOILEeCTBE
BcE Oojee BaXKHBIM CTAaHOBUTCS MaTeMaTHYECKUH CTWJIb MBIIUICHHS, MPOSBIAIOLIMIC B
onpeenEéHHBIX YMCTBEHHBIX HaBbIKax. B mpoliecce u3yueHus MaTeMaTuKy B apceHall IpUEMOB U
METO/IOB MBIIIJIEHHUs YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKJIIOYAOTCS MHAYKLUS U JAEAYyKLuS,
00001IeHNe W KOHKpETH3allus, aHalu3 W CHUHTE3, KIacCUpHUKaluus U CcHCTeMaTU3alus,
abctparupoBaHue M aHanorus. OOBEKTh MaTeMaTHUECKUX YMO3aKIIOYEHUH, IMpaBHia HX
KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX ITOCTPOEHMM, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHus: (HopMynupoBaTb, OOOCHOBBIBaTb M JIOKa3blBaTh CYXAEHUS, TEM CaMbIM pPa3BHBAIOT
JIOTHYECKoe MbllUieHne. Benymias poib NpHUHAUIEKUT MaTeMaThke U B (OPMUPOBAHUU
ITOPUTMUYECKONW KOMIIOHEHTHI MBIIUIEHUS U BOCIUTAHUM YMEHHMM JE€HCTBOBATH IO 3aJaHHBIM
aIropuTMaM, COBEPUICHCTBOBATh M3BECTHBIE U KOHCTPYHMPOBaTh HOBbIE. B mporiecce perieHus
3aJa4 — OCHOBOM yueOHOH NesATeTbHOCTH Ha YpOKaX MaTeMaTHKH — Pa3BUBAIOTCS TaKkKe
TBOpYECKasl U MPUKJIaHAS] CTOPOHBI MBIIIIJICHHS.

OOyuenne MaTeMaTuke JaéT BO3MOXKHOCTh pa3BUBaTh Yy OOydYalIUXcs TOYHYIO,
paloHaIbHYI0 U HHPOPMATUBHYIO peub, YMEHUE OTOMpaTh HanboJiee MOAXOASIINE S3bIKOBBIE,
CHUMBOJIMYECKHE, TpaUuecKue CpelcTBa JUIs BBIPAKEHUS CYXIECHHUM W HAIAJHOTO HX
MIpe/ICTaBICHHUS.



Heo06XxoauMbIM KOMITOHEHTOM OOIIeH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUM SIBIISETCS
olmiee 3HAKOMCTBO C METOJAaMU MO3HAHUS JEHCTBUTEIBHOCTH, MPEJICTABICHUE O MpeIMeTe U
METOAaX MAaT€MaTUuKH, UX OTJIUYUU OT MCTOOOB APYIUX CCTCCTBCHHBLIX WM I'YMAHUTAPHLIX HAYK,
00 0COOEHHOCTSAX NPUMEHEHUS MATEeMAaTHKU JJIsi PELICHUS HAy4yHbIX U NPUKIATHBIX 3ajady.
TakuM o0Opa3omM, MareMaTudeckoe oOpa3oBaHKME BHOCHT CBOHM BKIAI B (popmupoBaHue 00IIeih
KYJIBTYpBI YeJIOBEKa.

N3ydeHne MaTeMaTHKHA TaKXKe CIOCOOCTBYET JCTETUYECKOMY BOCIHTAHHUIO YEIIOBEKA,
NOHMMAHUIO KpacoThl M  M3AIIECTBA MAaTEMaTUYECKUX  PACCYKICHHH, BOCIPHUSITHIO
reoMeTprUIecKuX (PopM, YCBOCHHUIO UIeH CHMMETPHUH.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MarteMaTHKy y’Ke 3aTeM y4UTb HaJ0, YTO OHA YM B IOPSAJOK IIPUBOJUT», — IUCAJ BEIINKUU
pycckuil yuensli Muxaun BacuibeBud JIomoHOCOB. I B 3TOM COCTOMT OJHA U3 JBYX LEJEH
0o0y4yeHMsI TeOMETPUN KaK COCTAaBHOM YacTH MAaTEeMAaTUKU B ILKOJE. DTOW LIEIH COOTBETCTBYET
J0Ka3aTeibHas JIMHUS TpenogaBaHuss reomerpun. Crenys TpeACTaBICHHOW —paboueit
nporpaMMe, HayMHas C CEIbMOIO Kjacca Ha ypoKax TIE€OMETpUHM OOy4aroIIMHCS Y4HUTCS
IIPOBOJIUTH JTOKA3aTEJIbHBIE PACCYKIEHHUs, CTPOUTH JIOTUYECKHE YMO3AKIIFOYEHMS, JOKa3bIBaTh
VCTUHHBIEC YTBEP)KICHUS U CTPOUTH KOHTP NPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYKIEHUSA OT
«IIPOTUBHOI0», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB, (HOPMYIUPOBATh OOPATHBIE YTBEPHKICHUS.
VueHHUK, OBIAJEBIIUN HCKYCCTBOM pacCykaaTb, OyleT NPUMEHATh €ro M B OKpYXKarolen
JKU3HHU.

Kak nucan reomerp u nenaror Urops ®@enoposuu Hlapeirus, «iroasMu, IOHUMAKOLIUMU, YTO
TaKo€ JO0Ka3aTelbCTBO, TPYIHO M JaXe HEBO3MOXKHO MaHUIYJHpOBaTb». M B 3TOM COCTOUT
BaXHOE BOCIUTATEJIBHOEC 3HAYCHHE HU3Y4YCHMs] T€OMETPUH, IIPUCYILEE UMEHHO OTE€YECTBEHHOH
MaTeMaTU4YeCcKor IKoJie. BMecre ¢ TeM aBTOpPBI NPOrPaMMBI INPEJOCTEPErarOT y4YUTEIs OT
U3JIMIIHEero ¢opmanu3Ma, OCOOCHHO B OTHOIIEHMM Hayal M OCHOBAHUH TI'€OMETPHH.
O®panny3cknii Marematuk JKan J[peoHHE 1O 3TOMY ITOBOAY BBICKa3aycs Tak: «HUrto kacaercs
JIeTUKaTHOM MpOOJIEMbl BBEACHUS «aKCUOM», TO MHE KaXKETCs, YTO Ha MEPBBIX MOpax HYXKHO
BOOOIIE M30erath MPOM3HOCUTH caMo 3TO clioBO. C Ipyroif e CTOPOHBI, HE CIEAyeT YIyCKaTh
HU OJIHOM BO3MOXHOCTH J1aBaTh NMPUMEPHI JIOTHUECKUX 3aKIIOYEHUH, KOTOpbIE Ky/Aa B OoJbIIei
Mepe, YeM HJesd aKCHUOM, SBISIOTCA WCTUHHBIMM M €IWHCTBEHHBIMH JIBUTaTEIsIMU
MaTEMaTUYECKOr0 MBIIUICHUS.

Bropoil nmenbro M3ydeHHMs T€OMETPUM SIBISETCS HCIIOJIB30BAHHUE €€ KaK MHCTPYMEHTa IIpH
pPELICHUH KaK MaTeMaTHYeCKMX, TaK W IMPAKTUYECKUX 3a4ad, BCTPEYAIOIIUXCA B PEAIBHOU
*KU3HA. OKOHYMBIIMN KypC I€OMETPHM IIKOJIbHUK JOJDKEH OBIThb B COCTOSHUM ONPEIENIUTH
reOMETPUYECKYI0 (PUTypy, OIHUCaTh CIOBAaMH JAHHBIA 4epTEX MM PUCYHOK, HAWTH IUIOIAAb
3€MEeJIbHOTO y4YacTKa, pacCcYuTaTh HEOOXOJMMYIO JJIMHY OINTOBOJOKOHHOTO Kalenst Wiu
TpeGyeMble pa3Mepbl rapaka Juis aBTOMOOMIIS. DTOMY COOTBETCTBYET BTOPAs, BBIYUCIUTENbHAS
JUHUSA B W3Y4YEHUU T€OMETpUM B 1IKoJse. JlaHHAs NpakTUYecKas JIMHUS SBIISIETCS HE MEHeEe
Ba)XHOM, yem nepBast. Emé [Inaron npeanuceiai, yTods! «rpaxnane IIpekpacHoro ropoja HI B
KOEM ClIy4yae He OCTaBJISUIM T€OMETPHIO, BeJlb HEMAJIOBAXKHO JaKe M0O0YHOE €€ MPUMEHEHHE —
B BOCHHOM JI€JI€ J1a, BIIPOYEM, U BO BCEX HAYKaX — JUI JIYYIIETO UX YCBOCHUSA: MBI BE/Ib 3HAEM,
Kakasi OeCKOHEYHas pa3HUla CYIIECTBYET MEX]y 4YEJOBEKOM NIPUYACTHBIM K TE€OMETPUH U
HEMPUYaCTHBIM». JlJIi 3TOr0 YUMTENI0 PEKOMEHAYeTcs IMOAOUpPaTh 3aJaud MPaKTUYECKOTro
Xapakrepa JUIsl pacCMaTpPUBAEMBIX TEM, YYHUThb JETEH CTPOUTh MAaTEMaTUYECKUE MOJEIU
pEaNbHBIX JKU3HEHHBIX CHUTYallM, IPOBOJUTH BBIUMCICHUS M OLEHUBATH aJEKBATHOCTH
MIOJIyUEHHOro pe3ynbrara. KpailiHe BaXXHO MNOMYEPKUBATh CBSI3U TE€OMETPUU C JIPYTUMU
npeIMeTaMi, MOTUBUPOBATh UCIIOJIBb30BAaTh ONpEAENCHUSI T€OMETPUUECKUX (UTYp U TOHSATHUH,
JIEeMOHCTPUPOBATh MPUMEHEHHE MTOJyYSHHbIX YMEHUH B (pU3KKe U TeXHUKE. DTU CBS3U Hauboee
APKO BUIHBI B TeMax «BekTopbl», « TpuroHomeTrpuueckue COOTHOMEHU», «MeToq KOOpAHHAT
u «Teopema IIudaropay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yyeOHOMY IUIaHy B 9 Kilacce u3y4aercs yueOHbIN Kypc «I'eomeTpusi», KOTOPBIH
BKITIOYAET CJENYIOIIME OCHOBHBIC pa3lenbl coaepkaHus: «[eoMeTpudeckue QGUTYpbl U HX
CBOMCTBaY, «M3MepeHne TeOMETPUUYECKUX BEIMYMH», a Takke «J(eKapToBbI KOOpIAMHATHI Ha
TUIOCKOCTHY, «Bektopb», «JIBrkeHus miockoctu» u «lIpeoOpa3oBanust moao0us». Y4eOHbIH
IUTaH MPEAyCMaTPUBAET U3yUCHHE TeOMETPUHN Ha 0A30BOM YPOBHE UCXO/s U3 68 ydeOHBIX 4acoB
B y4eOHOM TO1Ty.

COJAEP)KAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

Cunyc, kocunyc, Tanredc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemrenne tpeyronpHukoB. Teopema KOCMHYCOB U TEOpEMa CUHYCOB. PellleHne npakTH4ecKux
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pa3zoBanue nonodus. [logodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpOM3BENECHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipare KacaTelbHOM.

Bektop, mnuHa (MOIyNb) BEKTOpa, COHAIIPABJICHHBIE BEKTOPbI, IPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMy HaJ
BEKTOpaMH. Pa3iioxkeHue BEKTOpa M0 IBYM HEKOJUIMHEApHbIM BekTOpaM. KoopamHaTel BEKTOpA.
CkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHUE ISl HAXOXKACHUS IJIMH U YIJIOB.

JlexapToBBI KOOPAMHATHI HA TJIOCKOCTH. Y PAaBHEHUS MPSIMOM M OKPY)KHOCTH B KOOpAMHATAX,
IIepECEUCHHE OKPYKHOCTEH U NMpsAMbIX. MeTo KOOpAUHAT U €ro IPUMEHEHUE.

[IpaBunbHbIE MHOTOYroJibHUKHM. J[JInHAa OKpyXHOCTU. I'pagycHas W paguaHHas mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyx)HocTel. [1nomane kpyra, cekTopa, CEerMeHra.

JIBOKeHUs TUIOCKOCTH M BHYTPEHHUE CHUMMETpUH (Uryp (dJIeMeHTapHBIC MPEICTABIICHHUS ).
[TapannensHbiii nepenoc. [loBopoT.

INJIAHUPYEMBIE OGPA30BATEJIBHBIE PE3YJIbTATBI

OcBoenue yueOHOTO mpenmeTa «l 'eoMeTpusi» MOKHO 00ecrednBaTh JOCTIKEHUE Ha YPOBHE
OCHOBHOT'O 0011ero 00pa30BaHUs CIEAYIOUINX JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE PE3yNbTaThl OCBOEHHUS TMPOTpaMMbl ydeOHOTO TmipeameTra «I eomeTpusi»
XapaKTEPU3YIOTCS:

IMaTpuoTHYecKoe BOCIMTAHME:

MPOSIBJICHUEM MHTEpPECA K MPOLLIOMY M HACTOSLIEMY POCCUMCKOW MAaTEMAaTUKU, IEHHOCTHBIM
OTHOIIEHWEM K JOCTHKEHHUSM POCCUUCKHX MATEMATUKOB M POCCHUUCKON MaTeMaTH4YeCKOU
IIKOJIbI, K HCIIOJIb30BAHUIO STUX JOCTHKEHHH B IPYTHX HayKax U MPUKIAIHBIX cepax.

I'paxxnanckoe 1 yYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBHITIOJTHEHHIO OO0S3aHHOCTEW TpakJaHWHA W peaju3alid €ero Tpas,
MPEACTABICHHEM O MAaTeMaTHYeCKHMX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIIGHUH, TPOLEAYp TPakIaHCKOro oOmecTBa (BBIOOPHI, OMPOCH U TMp.); TOTOBHOCTHIO K
O0OCYXICHUIO ATHYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHHUEM JIOCTHIKEHUUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIb- HO-3TUYECKUX IPUHLHUIIOB B AEATEILHOCTH YYEHOTO.

TpynoBoe Bocniutanue:

YCTAaHOBKOM Ha AKTUBHOE YYacTHE€ B pEIICHUM NPAKTHUYECKHUX 3a7a4 MATeMaTUYECKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MATEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSIKEHUU BCEH
JKU3HU JJIs yCTIeUTHON MTPO(eCCHOHANBHOM IEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,



OCO3HAaHHBIM BBIOOPOM U TOCTPOCHHEM MHIMBHIYaJbHOH TpPAaEeKTOPUH OOpa3OBaHUS U
’KU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

JcTeTH4YeCKoe BOCIIUTAHUE!

CIOCOOHOCTBIO K O3MOIIMOHAJBLHOMY M 3CTETHYECKOMY BOCIPHUSATHIO MaTEeMaTHYEeCKHX
00BEKTOB, 3a7a4, PEUICHUH, PACCYKICHUN; YMEHUIO BUICTh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH
B UCKYCCTBE.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTallle B JCSITeNbHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeAcTaBiIeHUl 00
OCHOBHBIX 3aKOHOMCPHOCTAX PA3BUTHA UYCJIOBCKA, IMIPUPOAbBI H OGH.IGCTB&, IIOHUMAaHHUEM
MaTeMaTUYeCKOl Hayku Kak c(epbl YelIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
SHAYUMOCTHU JIA pa3BUTUA HUBUIIU3ALIUN

OBJIAJICHHEM $I3IKOM MAaT€MaTUKH U MAaTeMaTHYEeCKOH KYJIbTYypOH KaK CpPEeICTBOM IO3HAHUS
MUpa;

OBJIaJICHHEM MPOCTEHIIIMMH HaBbIKAMHU UCCIIEIOBATENIBCKOM €SI TEIbHOCTH.

dusznyeckoe BocnuTaHue, GopMUpPOBaHHNE KYJIbTYPbI 310POBbS H JIMOLHMOHAJIBLHOIO
OJ1aronmoJryymsi:

TOTOBHOCTBIO IMPUMCHATH MATCMATHYCCKHUEC 3HAHUA B MHTCPCCAX CBOCIO 3J0POBbLA, BCACHUA
3I0pOBOTO 00pasa KU3HH (3A0POBOE MUTaHHE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U OTIbIXA,
perymsipHast pu3nUecKasi aKTUHBHOCTB );

c(hOpMHUPOBAHHOCTHIO HaBbIKa pedIeKCUH, TPU3HAHUEM CBOETO MpaBa Ha OLIMOKY M TaKOTO
K€ MpaBa APYroro 4eaoBeKa.

JKO0JI0THYEeCKOe BOCIIUTAHME:

OpI/IeHTaHI/Ief/'I Ha TOPUMCHCHUC MATCMATUUYCCKHUX 3HAHUH A1 pelICHUA 3a1a4 B O6HaCTI/I
COXPAHHOCTH OKpPYKAloIIel cpeibl, IMIAHUPOBAHUS MOCTYIKOB M OLEHKH HX BO3MOYHBIX
MOCJIEACTBUM JIsI OKPYXKAIOLIEH cpeibl;

OCO3HaHHEM TTI00aIBHOrO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTei X pelieHus.

JInuHoCcTHBIE  pe3yJibTaThl, o0eclmeyMBalOIIHe aJanTanui  ol0ydamolerocsi K
H3MEHSIOIMMCS YCJI0BUSIM COUMAJIBLHON 1 IPUPOIHOM Cpeabl:

®'OTOBHOCTBIO K JIEHCTBUSAM B YCIOBUSAX HEOINPEIEIEHHOCTH, OBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPaKTUUYECKYIO I€ATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX
Jo/iel, MpUoOpeTaTh B COBMECTHOM /1€ TEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIMN U3
OTbITA JIPYTHX;

¢ HE0OXOJMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, B TOM YHUCIe (OPMYJIHPOBAThH UJIEH,
MOHSTHS, TUTIIOTE3bI 00 00BbEKTaX U SIBJICHUSIX, B TOM YHCJIE paHEe HE U3BECTHBIX, OCO3HABATH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

¢ CII0COOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYALINIO, BOCHPUHUMAThH CTPECCOBYIO CUTYAIIUIO KaK
BBI30B, TPEOYIOIINI KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMBbIE PEILICHUs U ASHCTBUS,
(hopMyIIMpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUSA, POPMUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbie pe3yabTaThl OCBOCHHUS MPOrpaMMbl yueOHOro mpeamMera «I'eomeTpusi»
XapaKkTEePU3YIOTCS OBIIAJICHUEM VHUBEPCATbHLIMU HO3HABAMEIbHBIMU OeliCMEUIMU,
VHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OeliCTEUAMU u
VHUBEPCATbHBIMU PEYIAMUBHBIMU OCLICTNEUIMU.

1) Vhusepcanvhvie noznasamenvuule oelicmsust obecnewusarom @opmuposarue 0a308blx
KOZHUMUBHBIX NPOYECCO8 00YHarowmuxcs (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIWe20 MUpd,
npUMeHeHUe 102UYeCKUX, UCCIe008aAMeNbCKUX onepayull, ymeHuu pabomams ¢ uHgopmayuet).

ba3oBble Jlornyeckue 1eMcTBUA:

e BBLISBIISATH U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKN MAaTEMAaTUYECKUX 0ObEKTOB, IOHATHUH,
OTHOIICHUN MEXy TOHATUAMU; (OPMYIUPOBATH ONPEeNICHUs TOHITUI; YCTaHABIUBATh



CYIIECTBEHHBI MPU3HAK KIACCU(PHUKAIIMH, OCHOBAHUS JJIs1 000OIIECHHS U CPAaBHEHHUS,
KPUTEPHUH ITPOBOIUMOIO aHAIN3A,;

® BOCIIPMHUMATh, (JOPMYIUPOBATH M TPEOOPA30BHIBATH CYKACHUS: YTBEPIUTECIbHBIC U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IUE; YCIOBHbIE;

¢ BBLISIBJISITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHs B (DakTax, JaHHBIX,
HaOJIOACHUAX U YTBEPKACHUAX; IIpe/ylaraTb KpUTEPUH IS BBISBICHHS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYU;

e JIeJ1aTh BBIBOJIBI C MCII0JIb30BAHUEM 3aKOHOB JIOTMKH, A€TYKTUBHBIX U HHAYKTUBHBIX
YMO3aKJIIOUEHHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

epa3bupaTh JOKA3aTENbCTBA MATEMAaTUUECKUX YTBEPKIACHUHN (TIPsAMbIE U OT IPOTUBHOTO),
MIPOBOJIUTH CAMOCTOATEIBHO HECIOKHBIE JI0KAa3aTeIbCTBA MATEMAaTUYECKUX (PaKTOB,
BBICTPAUBAaTh apI'yMEHTALUIO, IPUBOJUTH IPUMEPbI U KOHTPIPUMEPHL; 000CHOBBIBATh
COOCTBEHHBIE PACCYXKACHUS;

e BBIOMpATh c1I0CO0 perieHus yueOHoM 3a1auk (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS,
BbIOMpPATh HanOoJIee MOIXOASMIINI ¢ Y4ETOM CaMOCTOSITEIBHO BBIZICIICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTelbcKue AeiicTBHS:

® ICIIOJTH30BATh BOIIPOCKHI KaK MUCCIICIOBATEILCKAN MHCTPYMEHT MTO3HAHUS; OPMYITUPOBATH
BOTPOCHI, (PUKCUPYIOIINE TIPOTUBOPEUHE, IPOOIIEMY, CAMOCTOSTEIILHO YCTAHABIUBATh
HMCKOMOE U JaHHOE, OPMHUPOBATH THIIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHCHHCE,

¢ [IPOBOJIUTH 110 CAMOCTOSITEIILHO COCTABIICHHOMY IUIAHY HECJIOKHBINH AKCIICPUMEHT, HEOOJIBIIIOE
HCCJICIOBAHKE 110 YCTAHOBIICHHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH
00BEKTOB MEXTY CO00ii;

© CAMOCTOATEIHHO (DOPMYITHPOBATH OOOOIICHUS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEASHHOTO
HaOJIIOICHUS1, HCCIICJIOBAHUS, OIICHUBATH JIOCTOBEPHOCTH TOJIYYCHHBIX PE3YIbTaTOB, BEIBOJIOB
# 0000IIEeHNI;

¢ [IPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MIPOLIECCa, & TAKIKE BBIABUTATh MPEAMOIOKCHHS O €ro
Pa3BUTHU B HOBBIX YCJIOBHSIX.

Padora ¢ undopmanmeii:

® BBLISIBJISITH HEIOCTATOYHOCTh M N30BITOYHOCTh MH(OPMAIIMH, JaHHBIX, HEOOXOAUMBIX JUIS
pelIeHns 3a/1auu;

¢ BLIONPATh, aHATTM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATh HHPOPMALIUIO PA3ITUYHBIX
BUJIOB U (DOPM NpEACTABICHUS;

e BBIOMpaTh (hOpMY IpeCTaBICHU HHPOPMALIUU U WILTIOCTPUPOBATh pEeIIaeMble 3a/1aun
CXE€MaMH, AMarpaMMaMy, HTHOU rpaduKoi U UX KOMOMHALIUAMU;

® OIICHUBATH HAAEKHOCTh MHPOPMALIUH 110 KPUTEPUSAM, MTPETIOKEHHBIM YUUTEIEM WIH
c(OpMYJINPOBAHHBIM CAMOCTOSTEIBHO.

2) VHueepcanvhvle KOMMYHUKAMUGHbLE Oelicmeus.  0Decneyusaom  CopmMupoO8aHHOCHb
COYUANLHBIX HABLIKOG 00YUAIOUJUXCA.
Obmenne:

© BOCIIPUHUMATD U (POPMYIUPOBATH CY>KICHUS B COOTBETCTBUH C YCIOBUSIMH U LENSMU OOILIECHHS;
SICHO, TOYHO, 'PAMOTHO BBIPaXKaTb CBOXO TOYKY 3PpCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,
JlaBaTh MOSCHEHUS 10 X0y PELIEHUS 3aaul, KOMMEHTHPOBATh ITOJIY4YEHHBIN pPe3yNbTarT;

e B X0/1€ 00CYKJI€HUS 3a]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TEMBI, TPOOIIEMBI,
pelaeMoil 3a1auu, BbICKAa3bIBATh UJIEH, HALIETICHHBIE HAa IOUCK PELIEHMS]; CONIOCTABIATH CBOU
CYXACHUS C CY>KICHUSIMH IPYIUX YYaCTHUKOB JHajora, 0OHapyKMBaTh pa3IMuue U CXOJICTBO
MO3ULIMI; B KOPPEKTHOH (hopme (popMyInpoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHHUS,;



e [IPEACTABIIATh PE3YJIbTAThI PEILICHUS 3a4a4H, SKCIIEPUMEHTA, UCCIEA0BAHN, IIPOCKTA;
CaMOCTOSITENILHO BEIOMPATh (hOpMAT BBICTYILICHUS C YYETOM 3a/ay MPE3CHTAINU U
0c00EHHOCTEH ayTUTOPUH.

CoTpyaHnuecTBo:

¢ [IOHMMATh M UCIIOJIb30BATh MIPEUMYIIIECTBA KOMAaHHOW U MHAUBHIYaTbHOW PabOThI IPH
peleHrH y4eOHBIX MaTeMaTHYECKHX 3a71ay;

e IPUHUMATh 11€Jb COBMECTHOU JEATENbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHON paboTHl,
pacrpenensaTs BUabl paboT, JOrOBapUBaThHCS, 00CYKAATh POIIECC U PE3yIbTaT PadOTHI;
000011aTh MHCHHSI HECKOJIBKUX JTIOJICH;

© y4aCTBOBAThH B IPYMIOBHIX hopMax paboThl (00CYKIeHNs, 0OMEH MHEHUSMHU, MO3TOBBIC
LITYPMBI U JIp.);

 BBITIOJTHSITH CBOKO YacTh pa0OThI M KOOPJMHUPOBATH CBOU JICHCTBHS C IPYTHMH YICHAMU
KOMaH/Ibl;

® OIICHMBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI MPOJIYKT IO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
Y9aCTHUKAMH B3aMOICHCTBHSL.

3) Vuueepcanvhvie pecyniamugnble Oeticmausi 0becneyusarom @GopmMupo8anue CMbiCIO08bIX
YCMAHOBOK U JICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranmszaums:

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH, QITOPUTM pELIeHMs 3alayd (WIM €ro 4acTh), BbIOMpATh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCA PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C YUETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb:

®BJI4/IETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS ITpOLecca U pe3yIbTaTa perieHus
MaTEeMaTHYCCKOM 3a1a9Hu;

e IIPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTb IIPU PELICHUH 3a/1a4l, BHOCUTH
KOPPEKTHBHI B IEATEIILHOCTH HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWACHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OLIEHUBATh COOTBETCTBHUE PE3YJIbTATA IE€ATEILHOCTH IOCTABJICHHON LENIH U YCIIOBUSM,
OOBSICHATH MPUYMHBI JOCTHXKEHHS WM HEJOCTHKEHHUS 1IeJIU, HAaXOAUTh OIMOKY, AaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOro kypca «l'eomeTrpusi» Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHMS
JOJKHO 00ecrieunBaTh JOCTUKEHHUE CIASAYIOUINX MPEAMETHBIX 00pa30BaTeNbHbIX PE3YyIbTATOB:

e 3HATh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX OMOIIIBIO pa3INYHbIE
3JIEMEHTBHI NIPSIMOYTOJILHOTO TPEYTOIbHUKA («pELIeHHE IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ HOMOIIbIO KaIbKYJISTOPA) JUIMHBI M YIJIbI ISl HETaOJIMYHBIX 3HaYEHUH.

e[losb30BaThCst hopMynamMu MpUBEIEHHUSI U OCHOBHBIM TPUTOHOMETPHUYECKUM TOKIECTBOM IS
HaXO0XICHUA COOTHOIIIEHUH MCKAY TPUTOHOMECTPUYCCKUMU BEINYNHAMU.

e llcrionb30BaTh TEOPEMbI CHHYCOB U KOCHHYCOB JIJISl HAXOXKAEHUS Pa3IMYHBIX 3JIEMEHTOB
TpeYrojbHUKa («pelIeHnue TPEYTroJIbHUKOBY), IPUMEHSTh UX MPU PEIIEHUN T€OMETPHUECKHUX
3ajau.

eBrnasets moHATHAMU TTpeoOpa3oBaHus MO J00UsI, COOTBETCTBEHHBIX 3JIEMEHTOB MTOTI00HBIX
¢buryp.

e[losib30BaThCs CBOMCTBAMU 1MOA0OMS TPOU3BOJIBHBIX (PUTYDP, YMETh BBIYUCIATH JUIMHBI U
HaXOJUTh YIJIbl y MOAOOHBIX Guryp. [IpuMeHsTs cBoiicTBa MOJ00US B IPAKTHUECKUX
3agayvax.



e YMeTh NPUBOJUTH IPUMEPHI MTOTOOHBIX (PUTYp B OKPYKAIOILIEM MHUPE.

el losp30BaTHCS TEOPEMAMU O TPOU3BEIEHNUN OTPE3KOB XOP/, O IPOU3BEIECHNUN OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

e[lop30BaTHCS BEKTOPAMU, IOHUMATh KX T€OMETPUUYECKUN U PU3UUECKHIT CMBICIT, TPUMEHSAThH UX
B PELICHUU TEOMETPUUYECKUX U (PU3MUECKUX 3ajau.

o[ [pyMEHATH CKAIIPHOE MPOU3BEACHUE BEKTOPOB /71l HAXOKAEHUS JUIMH U YIJIOB.

e [l01b30BaTHCS METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATD €r0 B PELIEHUH I€OMETPUUECKHUX
Y MIPAKTUYECKUX 3a/1a4.

e BitafieTh NOHATHUSAMYU IPABUJIBHOTO MHOI'OYTOJIbHUKA, JUIMHBI OKPY>KHOCTH, JJIMHBI TyTU
OKPY’KHOCTH M paJluaHHON MEPBI yIila, YMETh BBIYUCIATH IUIOIIAb Kpyra U €ro 4acTeil.

o [[prMEHATh NOTyYEHHBIE YMEHHUS B IPAKTUUYECKUX 33]a4ax.

eHaxonute ocu (WM LEHTPBI) CHMMETPHUH (PUTYpP, TPUMEHSTH ABMKEHUS TUIOCKOCTH B
MIPOCTEUIINX CITyYasiX.

o[ [prMEHATh NOTy4eHHBIEC 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMAaTUYECKUE MOJEIH IS 3a/1a4
peanbHOMN )KU3HU U IPOBOJAUTH COOTBETCTBYIOIINE BEIYUCICHHS C IPUMEHEHNEM 1101001 U
TPUTOHOMETPUYECKUX (YHKIIHH (ITOJIb3YACh, T1Ie HEOOX0IUMO, KaJbKyJISITOPOM).
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Pasnen 1. Tpuronomerpusi. TeopeMbl KOCMHYCOB M CHHYCOB. PellieHue TpeyroJibHMKOB.

1.1 Ornpenesnenue 2 DopMyITUPOBATh ONPEACTCHHS VYcTHbli onpoc http://school-
TPUTOHOMETPUYECKUX (PYHKIUH TPUTOHOMETPHUUECKUX QYHKIHIH [MucbmeHHbIH collection.edu.ru/
yrioB ot 0° mo 180°. TYIBIX U TPSMBIX YTIIOB. KOHTPOJIb http://math.ru

BBIBOAMTE TEOPEMY KOCHHYCOB M TectupoBanue http://mathematics.ru

1.2 Kocunyc u cunyc npsimoro u 2 TEOPEMY CUHYCOB KonTponbHas http://www.problems.ru

TYIIOTO yIJIa. (c pagycom onmucaHHOR pabora http://kvant.mccme.ru
OKPY>KHOCTH). CamoorieHka ¢ http://www.allmath.ru

13 Teopema KOCHHYCOB. 3 Pemrate TpeyroapHUKH. HCIOJIb30BaHUEM
(O600mEnHAs) TEOpEMa CHHYCOB Pemars nmpakTudeckue 3anaqm, «OLeHo4HOro
(c panuycom omMcaHHOMN CBOAAIINECS K HAXOXKACHHIO JIVICTay
OKPYKHOCTH). Pa3IUYHBIX 3JIEMEHTOB

TPEyroJbHHUKA

1.4 Haxoxenue aiuH CTOPOH U 2
BEJINYMH YIJIOB TPEYTOJIbHUKOB.

15 dopmyna moanu 2
TPEYroJibHUKA Yepe3 JIBE CTOPOHBI
" YToJ MEXAYy HUMHU.

1.6 ®opmyna miaouanu 2

YETBIPEXYTOJbHUKA YEPE3 Er0
JUArOHAIU U YIOJl MEXy HUMH.
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1.7 [IpakTHUecKoe MPUMEHEHNE 3 1
JIOKa3aHHBIX TEOPEM
Wroro no pazneny: 16 |1
Paznea 2. [Ipeodpa3oBanne nogpoous. Merpuyeckne COOTHOLIECHHSI B OKPY’KHOCTH
2.1 IMousTHE O TIPEOOPa3OBAHNN 2 OcBanBaTh IMOHATHE VY CTHBI 01poc http://school-
moI00HSL. peodpa3oBaHms MOHOOMS. ITuceMeHHBII collection.edu.ru/
HccnenoBarh OTHONICHUE IMHEHHBIX | KOHTPOJIb http://math.ru
2.2 COOTBETCTBEHHBIE IEMEHTHI 2 3]IEMEHTOB (DUrYp IPH TectupoBanue http://mathematics.ru
MOIOOHBIX (HUTYD. peoOpa3oBaHUM MOTOOWS. KontponbHas http://www.problems.ru
Haxomute nmpumeps! moaoous B pabora http://kvant.mccme.ru
2.3 Teopema o npousBeneHun 2 OKpY>Karolel 1eHCTBUTEIbHOCTH. CamoorieHka ¢ http://www.allmath.ru
OTpPE3KOB XOpJI, TeopemMa o BeiBomuTh MeTpuueckue HCIIOJIb30BAaHUEM
MPOU3BEICHUH OTPE3KOB COOTHOILICHHUS MEXIY OTPE3KaMHU «O1eHOYHOTO
CEKYILUX, TeOpeMa O KBapaTe XOP/, CEKYIIMX U KacaTeIbHBIX C JICTay
KacaTeJIbHOM. MCIIOJIb30BAaHUEM BITMCAHHBIX YTJIOB
Y TIOIOOHBIX TPEYTOJHLHUKOB
2.4 HpI/IMeHeHI/Ie B pELICHUU 4 1 Pemate reomeTpruueckue 3anauu u
Te€OMETPUUIECKUX 3a7a4 3aJa4u U3 pCaJILHOfl KH3HU C
HCTIOTb30BaHUEM TOJAO0OHBIX
TPEyroJbHUKOB
Wroro o pasneny: 10 |1
Paznea 3. BekTopsl
3.1 OrmpenenieHue BEKTOPOB, 2 Hcronp30BaTh BEKTOPHI Kak YcTHbIit ompoc http://school-
CIIOXKEHHE U Pa3HOCTh BEKTOPOB, HAarpaBJIeHHbIE OTPE3KH, ITrcbMeHHbIH collection.edu.ru/
YMHOKEHHE BEKTOpa Ha YUCIIO. HCCIIeI0BaTh TeOMETPUIECKUI KOHTPOJIb http://math.ru
(nepemeruenue) u GU3NIECKUI TectupoBanue http://mathematics.ru
3.2 Ou3nveckuii ¥ TeOMETPUIESCKUAN 1 (cuna) cMBICITBI BEKTOPOB. KonTponbHas http://www.problems.ru
CMBICJT BEKTOPOB. 3HaTh ONpE/IC/ICHHs] CYMMBI H pabota http://kvant.mccme.ru
Pa3HOCTH BEKTOPOB, CamoorieHka ¢ http://www.allmath.ru
3.3 PasnoxeHue BeKTOpa 1Mo IByM 2 YMHOKEHHS BEKTOpa Ha YHCIIO, HCIIOJIb30BAaHUEM
HEKOJJIMHEAPHBIM BEKTOPAM. HCCIIEI0OBATh TEOMETPUICCKUH U «O1eHOYHOTO
(bU3MYECKUI CMBICITBI ATHX JIACTA
3.4 KoopauHaTel BEKTOpA. 1 olepanui.
Pemate reomerpudeckue 3a1auu ¢
3.5 CkansipHoe Ipou3BEICHNE 2 HCII0JIb30BAaHNEM BEKTOPOB.

BCKTOPOB, €T0 IPUMCHCHUEC JIJIA

PacknanpiBaTe BEKTOP MO ABYM
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HaXO0XJIECHUS JJIUH U yTJIOB. HEKOJUTHHEAPHBIM
BEKTOPAM.
3.6 Pemenwue 3aga4 ¢ noMoIIk0 2 Hcnonws3oBaTh cKasIpHOE
BEKTOPOB. MIPOU3BEICHUE BEKTOPOB, BHIBOIUTH
€ro OCHOBHBIE CBOMCTBA.
3.7 [IpumeneHne BEKTOPOB IS 2 Boruncnsats cymMmmy, pa3HOCTb U
pelICHUs 3a]]a4 KUHEMaTHKH 1 CKaJISIPHOE MTPOU3BEICHUE BEKTOPOB
MEXaHUKH B KOOpIMHATAX.
IIpumeHsTh cKansipHOE
MIPOU3BEICHUE JUTsI HAXOXICHUS
JUTHH ¥ YTIIOB
HWroro mo pazneny: 12
Paznen 4./lekapToBbl KOOPANHATHI HA MJIOCKOCTH
4.1 JlekapTOBBI KOOPUHATEI TOUEK 1 OcBanBaTh MOHATHE MPSIMOYTOJILHON | YCTHBIN OMPOC http://school-
Ha IUIOCKOCTH. CUCTEMBI KOOPJUHAT, JCKAPTOBBIX ITuceMeHHbIH collection.edu.ru/
KOODP/IMHAT TOYKH. KOHTPOJITb http://math.ru
4.2 VYpaBHeHHE TPSAMOH. 1 BriBOUTE ypaBHEHHE TIPSIMOK U TectupoBanue http://mathematics.ru
OKPY>KHOCTH. BBIAENATH OIHBIN KontponbHas http://www.problems.ru
4.3 VYrnoBoii koadduiuent, Tanrenc | 1 KBazapaT Ul HaXO0XKICHUS LIEHTpa pabota http://kvant.mccme.ru
yrila HaKJIOHA, apajUIebHbIE 1 U paguyca OKpY>KHOCTH TI0 e€ CamoorieHka ¢ http://www.allmath.ru
MEPICHINKYJISAPHBIC IPSIMBIC. ypaBHEHHUIO. UCIIOJIb30BaHUEM
Pemarp 3aaun Ha HAXOXKACHUES «O1eHouHOoro
4.4 VpaBHEHHE OKPYKHOCTH. 1 TOYEK MePeceUCHUs MPSIMBIX U JTUCTa»
OKPY)KHOCTEH C TIOMOIIBI0 METOIa
4.5 HaxoxneHrne KoopaMHaT TOYEK 1 KOOpJIMHAT.
nepeceyeHus OKpPyKHOCTH U Hcnonb30BaTh CBOMCTBA YIIIOBOTO
HpHMOﬁ. KOB(b(bI/I]_[I/IeHTa
MPSIMOM TIPY PEUICHUH 33]1a4, JIJIs
4.6 MeTo/ 1 KOOpAUHAT MPY PEIICHUuN | 2 ONPEACIICHUSA PACIIOJIOKCHHUSA
FEOMETPUYECKUX 3a7au. TIPSIMOI.
[IpuMeHSATh KOOPAMHATHI IPU
4.7 Hcnons3oBanune Meroaa 2 pelICHuN TeOMCTPUICCKUX U

KOOPAWHAT B MTPAKTUUECKUX
3aa4yax

MPaKTUYECKUX 3a1ad, Jis
MOCTPOCHUSI MATEMATUIECKUX
MoJIesielt peabHBIX 33714 («METO
KOOPJAUHATY).
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[Tonp30BaTHCS TSI IIOCTPOCHUS U
HCCIIeAOBAHUHA IH(PPOBBIMH
pecypcamu.

3HAKOMHTHCS C UCTOPUCH Pa3BUTHS
TEOMETPUHN

HWroro no pazaeny: 9 1
Pasnes 5. [IpaBuiibHbIe MHOTOYTOJIbHUKH. JIJINHA OKPYKHOCTH H ILTOIIAAL Kpyra. Belunciaenue miomaaei
51 [TpaBuiIbHBIE MHOTOYTOJILHHUKH, 1 dopMynupoBaTh onpeeacHIe YcrHblit ompoc http://school-
BBIYHCIICHHE HX DJICMEHTOB. MPaBHJIBHBIX MHOTOYTOJIbHUKOB, ITrcbMeHHbI# collection.edu.ru/
: HAXOIUTh UX DIIEMEHTHL. KOHTPOJIb http://math.ru
5.2 Yucio M U AJIMHA OKPYKHOCTH. | 1 [T01630BaTHCS MOHATUEM JUTHHBI TectupoBanue http://mathematics.ru
OKPY>KHOCTH, BBEIEHHBIM C KontponbHas http://www.problems.ru
5.3 | JlnuHa JyrH OKPYKHOCTH. 1 TIOMOIIBHO MPABUIIBHBIX padota http://kvant.mccme.ru
MHOT'OYTOJIbHUKOB, OIPEICIISTh CamoorieHka ¢ http://www.allmath.ru
54 Pannannas mepa yria. 1 YHCJIO T, IJIMHY AYT'HM U paguaHHYIO HUCIIOJIb30BAHUEM
Mepy yria. «O1eHOoYHOTO
55 IT101a1b KPyra U ero 21eMeHTOB | 2 IIpoBoauTh MEepexoa OT paAMaHHOM | JUCTa»
(cexTopa 1 CErMeHTa). MephI yIJIa K TpajyCHON U Ha000POT.
OmpenensTh mIomank Kpyra.
5.6 Brruncnenwne miomasneit uryp 2 BeiBouTh popmyiIsI (B rpayCHON 1
BKJIFOUYAIONINX 3JIEMEHTHI KpyTa paHHaHHOVﬁ Mepe) JULst JUTHH JIyT,
TUTONIa el CEKTOPOB U CErMEHTOB.
Berancnsars miomaau puryp,
BKJTFOYAOIIMX AJICMEHTBI
OKPY>KHOCTH (KpyTa).
HaxoauTs mutomaay B 3a1agax
peaJIbHOM KU3HU
Wroro o pasneny: 8
Pazgen 6. /[BUKeHHsI JIOCKOCTH
6.1 [ToHsTHE O ABMKEHUH IUIOCKOCTH. | 1 Pa3bupats npumepsl, YcrHbIi ompoc http://school-
WLTIOCTPUPYIOIINE TOHSITHS ITrcbMeHHbIH collection.edu.ru/
6.2 [MapannensHbII IepeHOC, 1 JIBYDKEHMSI, TICHTPOB U Oceit KOHTPOJIb http://math.ru
HOBOPOT ¥ CUMMETPHSI. CHUMMETPHHU. TectupoBanue http://mathematics.ru
DopMyIHpPOBATH ONPEICICHUS Kontponbhas http://www.problems.ru
6.3 OCH ¥ IEHTPBI CHMMETPHH. 1 napajieI-HOTO MepeHoca, oBopoTa | pabora http://kvant.mccme.ru

1 OCEBOM CUMMETpUH. BBIBOAUTH

Camool1ieHKa ¢
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6.4 [Mpocreiime MPUMEHEHHUS B 1 UX CBOMCTBA, HAXOIUTH ucrions3oBanueM | http://www.allmath.ru
peLIeHNH 3a/1a4. HETIOABM)KHBIC TOYKH. «O1ueHOoYHOTO
HaxoauTh LEHTPBI M OCH CHMMETPHIA | JINCTa»
npocTermux Guryp.
IIpumenHsATh NMapanieabHbIN NePeHOC
Y CUMMETPHIO NIPU PELICHUU
TeOMETPUUYECKUX 3a/1a4 (pa3ouparh
TIPUMEPHI).
HMcnomnp30BaTh JUis MOCTPOCHUS U
UCCIIeIOBaHUI LU(POBBIC PECyPChI
Hrtoro no paszzeny: 1
Paszpnen 7. lloBTopenne, 00001IeHHEe, CHCTEMATH3ALMS 3HAHUI
7.1 I[MpocTeiitime reoMeTpHYECKUE OrepupoBath MOHATHAMHE: GUTYpa, | YCTHBINA OIPOC http://school-
(UrypsI ¥ X CBOWCTBA. TOYKa, MIpsiMasi, yroi, [MucbmeHHbIH collection.edu.ru/
Wzmepenne reoMeTpuIecKux MHOTOYTOJIbHUK, PABHOOCAPEHHBIN U | KOHTPOJIb http://math.ru
BEJINYHH. PaBHOCTOPOHHUIA TPEYTOIbHUKH, TectupoBanue http://mathematics.ru
7.2 TpeyronbHHUKH. TIPSIMOYTOJIbHBIH KonTponbhas http://www.problems.ru
HapaﬂﬂeﬂbHBIC u TPEYrojbHUK, MCAHaHa, pa60Ta http://kvant_mccme_ru
HEPICH/IUKYISIPHBIC IPSIMBIC. OuccekTpuca U BbICOTa CamoorieHka ¢ http://www.allmath.ru
TPEYrOJIbHHUKA, aPaJIICIOrPaMM, UCIIOIb30BaHUEM
7.3 OKpPY>KHOCTb U KpYT. pOoMO, IPAMOYTOJIBHHK, KBaJIpaT, «O1eHOoYHOr0
['eoMeTpuYecKre MOCTPOCHUSL. Tpaneuys; OKPy>KHOCTb, JIACTA»
VYTiBl B OKpY>KHOCTH. Brincanusie KacaTesbHast; PAaBEHCTBO M 110100Ke
Y OMUCAHHBIE OKPYKHOCTH buryp, TpeyroJbHUKOB;
MHOTOYTOJIbHUKOB. MapauIeIbHOCTh U
ITpsiMast ¥ OKPY>KHOCTb. NePIEeHINKYISIPHOCT
HPSMBIX, YTOJ MEK/IY MPSIMBIMH,
7.4 YeteipéxyrosibHUKH. BrincanHbie CUMMETPUSA OTHOCUTEIILHO TOYKU U
U ONUCAHHBIC OPSIMOMA; UTHHA, PACCTOSIHHE,
YEThIPEXYTOJIbHUKH. BCJIMYHMHA yTJia, TUIo1maib,
HepUMETP.
7.5 Teopema [Tudaropa u Hagana Ucnons3oBars Gpopmybr:

TpUroHOMeTpuu. Pemenue obmmx
TPEYTOJIBHUKOB.

MepuMeTpa 1 IIouaIn
MHOTOYTOJIbHUKOB, JJTNHBI
OKPY>KHOCTH Y TUTOIIA-

7.6

HpaBI/IJH)HBIe MHOTI'OYT'OJIbHHUKH.
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[Ipeobpa3zoBaHUS TIIOCKOCTH.
Hemwxkenus. [Togobwue.
CummMmeTtpus.

1.7 ITnowmans. Berancnenue
mwiomanei. ITmomann nomo0HBIX
¢uryp.

JlexapTOBBI KOOPIMHATHI HA
IUIOCKOCTH.

BekTopsl Ha Mm10CKOCTH

Hroro no pasznpeny:

OO11ee KOJMYECTBO YaCOB M0 IPOrpaMMe:
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOOECCA

METOJUYECKHME MATEPUAJIBI JIJISA YYUTEJIA

BBeaure naHabie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Poccuiickas anmextponHast mkona. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«Sunexc. YueOnuk» https://education.yandex.ru/home/
«AKmnacey . https://www.yaklass.ru/

dokchopn https://foxford.ru/about

«Cupuyc. Onnaitay . https://edu.sirius.online

«MapkeTiuieiic 00pazoBaTebHbIX YCJIYD)

«Anpekcr, «1C», «Yun.py», «Ckaiienr», «Kogsapcy,
u3nareiabcTBo «IIpocBemenue» u apyrue. https://elducation.ru/
«HuTepueTYpox» —. https://interneturok.ru/

Oo0pazoBatenbHas miardopma «Jlekray . https://lecta.rosuchebnik.ru/

https://edu.skysmart.ru/
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