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[MOSICHUTEJIbHAA 3AIINCKA

Pabouas mporpamma 1o npeamery «MaTtemartuka» Ay 6a30Boro M yriayOiaeHHOro ypoBHS mpernonaBanus B 10-11 kit
cocraBieHa B cooTBeTcTBUM ¢ TpeOoBaHusMU DPI'OC K CTpyKType M pe3ysibTaTaM OCBOEHHUS OCHOBHBIX 00pa30oBaTeNIbHBIX
MPOrpaMM CpeTHEro oOIIero 00pa3oBaHMUS.

[{enb ocBOeHUs mporpamMmbl 0a30BOr0 YpOBHS — 00€CII€YeHHE BO3MOKHOCTH MCIOIb30BaHUS MaTEMaTHUYECKUX 3HAHUHN U
YMEHHUH B MOBCETHEBHOM JKU3HU U BO3MOXHOCTH YCIICIITHOTO MPOJOHKEHHUSI 00pa30BaHMsI MO CIEIMATBFHOCTAM, HE CBSI3aHHBIM C
MPUKJIATHBIM UCIIOIF30BAHNEM MaTEeMAaTHUKH.

[{enb ocBOEHUS MPOrpaMMBbl YIITyOJIEHHOTO YPOBHS: 00ecreueHrne BO3MOKHOCTH YCIIEUTHOTO MPOIOJKEHUST 00pa30BaHuUs
MO CHEIUAIBHOCTSIM, CBA3aHHBIM C MPHUKIATHBIM HCIOJIH30BAHUEM MaTEMaTHKH, a TaKKe OCBOCHHE MpEaMETa Ha BBICOKOM
YPOBHE JUIsl CEphE3HOTO M3YyUYEHUS] MATEMATHKU B By3€¢ U OOpETeHHE MPAKTHUYECKUX YMEHUW U HABBIKOB MAaTEMaTHYECKOTO
XapakTepa, HeOOXOAUMBIX JJI YCIEITHOM MPO(PECCUOHAIBHON AESTEIHHOCTU

Pabouas mporpamma o matematuke 115 odydarommxces 10-11 kmaccoB pa3paboTaHa Ha OCHOBE CIEIYIONTUX TOKYMEHTOB:

1. denepanbHblii TOCYJAapCTBEHHBIN 00pa30BaTENIbHBIN CTAaHAAPT CpENHEro oO0mero oOpa3oBaHMs, YTBEPXKIACHHBIH
npuka3oM MunucrepcTa oopasoBanus U Hayku PO ot 17.05.2012 Ne 413 (B pea. ot 29.06.2017)

2. [IpumepHast ocHOBHas o01ieoOpa3oBaTeIbHas IIporpaMMa CpeTHero 00IIero o0pa3oBaHus

3. Maremaruka: anrebpa U Hadajga MaTeMaTUYECKOTO aHaJIN3a, TeoMeTpusi. Anredpa 1 Hadajga MaTeMaTHIECKOTO aHaIn3a.
10 kmacc [6a30BBIA M yrayOJeHHBIN YPOBHHU]: MeToau4eckoe mocooue mis yuurtens / A.I'. Mopakosud, I1.B. CemenoB. — M.:

Mmuemo3suna, 2017.



4. MaremaTuka: anre0pa U Hadajla MaTEMaTHYECKOTO aHaIn3a, TeoMeTpus. Airedpa 1 Hayaia MaTeMaTHIECKOTO aHaIn3a.
11 xnacc [0a30BbIif ¥ yrayOJeHHBIN YpOBHHU]: MeToaudeckoe mocodue s yuurtens / A.I'. Mopakosuy, I1.B. CemenoB. — M.:
Mmuemosuna, 2017.

5. PaGouas mporpamma Kypca «Marematrka: AnreOpa M Hadaa MaTEMaTHISCKOTO aHamu3a. ['eomeTpusy (YriryOJIeHHBIN
ypoBeHb) Kk npenaMeTHoi tuHur yueOHukoB JI.C. Atanacan 10-11 knaccsl. / CoopHuK pabouunx nporpamm. ['eomerpust (coct. T.A.
Bbypmuctposa) - M.: IIpocsemenue, 2018.

Hcnonb3yemble y4eOHUKU:

1. Maremaruka: anreOpa U Hayajla MaTeMaTHYE€CKOT0 aHaIn3a, TeoMeTpus. Anredpa U Hayaia MaTeMaTHYECKOTO aHau3a.
10 kmacc. YueOHUK it 0011e00pa3oBaTelbHBIX Opranu3anuii (0a30BbIid U yriyOneHHbI ypoBHH). B 2 wactsx; mox pen. A.T.
MopakoBuua. - M.: Muemo3uHa, 2019.

2. Maremaruka: anrebpa U Hayajia MaTeMaTUYECKOTO aHalu3a, reoMeTpusi. Anredpa v Hadajga MaTeMaTUYECKOro aHalln3a.
11 xmacc. YueOHuk aisa oOmieo0pa3oBaTeIbHBIX Opranmu3aiuii (0a30BbIi U yriyOneHHbINH ypoBHH). B 2 wactsx; mox pea. A.Tl.
MopakoBuua. - M.: Muemo3uHa, 2019.

3. Maremaruka: anredpa ¥ Hadajga MaTeMaTHYECKOro aHanu3a, reomerpus. ['eomerpus. 10-11 kiaccel. YueOHUK aiis
0011e00pazoBaTebHBIX OpraHu3aiuii: 6a3oBelil u yriayoaeHnabsit yposau / JI.C. Aranacsu. — M.: [Ipocsemenne, 2019.

Mecto npcamMcTa B y‘{e6HOM IIJIaHC

Monynb/knace 10 k7. 6a30BbIit 11 k1. 6a30BBIi 10 1. yrmyOneHHbIH 11 k1. yroyGneHHbIi

AnreOpa u Had. wmart. | 68 68 136 136




aHaJIM3a

68 68 68 68

I'eomeTpus

NTOI'O 136 136 204 204

s n3yuenus npeamera «MaremaTrka» Ha 0a30BOM ypOBHE OTBOJIMTCS 4 ydeOHBIX yaca Hegemto B 10—11 kmaccax: Ha
U3y4eHue anreOpbl U Hayajaa MaTeMAaTUYECKOro aHaJln3a OTBOAUTCS 2 y4eOHBIX yaca B HEJIENI0, HA U3yYEHHE T€OMETPUH 2 Yac B
HEJEIO.

Jns u3yyenusa npeamera «MaTemaTuka» Ha yrilyOJIEHHOM YpOBHE OTBOAUTCA 6 ydeOHbIX yacoB Henento B 10—11
KJlaccax: Ha HM3ydyeHue anreOpbl U Hayal MaTeMaTHYeCKOro aHaliv3a OTBOJAUTCS 4 y4yeOHbIX yaca B HEJENI0, HAa H3yuyeHUe

reoMCTpuu - 2 Jaca B HEACIIO B TCUCHUEC KaXXA0I'0 roaa O6y‘IeHI/I$I.




IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA MATEMATUKA

N3ydeHne MaTeMaTHKU B CTapIIeH MIKOJIe JaéT BO3MOKHOCTh JOCTHXKCHUS 00YUYarOITUMUCS CIICIYIOIMMNX PE3YIbTaTOB.

JIMYHOCTHBIEC:

1) hbopmynupoBaHue u 0ObSICHEHHE COOCTBEHHOW MO3UIIMHA B KOHKPETHBIX CUTYAIIUSIX OOIIECTBEHHOW KU3HU HAa OCHOBE
MTOJTYYCHHBIX 3HAHUM C TTO3UIIMH HOPM MOPAJIM U 00IIEYEIOBEUCCKUX IIEHHOCTEH, IpaB 1 00s3aHHOCTEN IpakTIaHNHA

2) chopMUPOBAaHHOCTHP MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH; KPUTHIHOCTH
MBIIICHUS, YMEHUE PACIIO3HABATH JIOTUIECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIINYAThH THIIOTE3Y OT (PaKTa;

3) TOTOBHOCTb M CIIOCOOHOCTH BECTH JUAJIOT C IPYTUMH JIFOJbMH, JOCTUTaTh B HEM B3aMMOTIOHUMAHMUSI, HAXOUTh OOIIHE
LEJIM U COTPYIHUYATH [T UX IOCTHXKEHUS;

4) HaBBIKM COTPYJAHHYECTBA CO CBEPCTHHKAMM, JE€TbMHM MIIQJIIETO BO3pacTa, B3POCIBIMU B 00pa30BaTEIIbHOM,
00I1IeCTBEHHO TOJIE3HOM, yUeOHO-HCCIIeI0OBATEIbCKOM, MPOSKTHON M APYTUX BUIAX JCATEILHOCTH;

5) TOTOBHOCTHh W CIIOCOOHOCTH K OOpa30BaHHWIO, B TOM YHCIE CaMOOOpa30BaHWIO, HAa MPOTSHKCHWHM BCEH JKHU3HU;
CO3HATEJIbHOE OTHOIICHHE K HENPEPhIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEIIHOH Mpo(eCCHOHAIBHOM U OOIICCTBEHHOM
JIEATSIILHOCTH;

6) 5CTETUYECKOE OTHOILICHUE K MUPY, BKIIFOUAsi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOT'O0 TBOPUYECTBA;

7) oco3HaHHBIH BBIOOP Oyaymielr mpodeccu U BO3MOXKHOCTEH peaau3aliud COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB;
OTHONIIEHUE K TPO(PECCHOHATHLHON MEATeTHHOCTH KaK BO3MOXKHOCTH YYacTHS B PEIICHHH JUYHBIX, OOIIECTBEHHBIX,

rocyaapCTBCHHLBIX, O6HICHaI_II/IOHaJIBHBIX HpO6HCM.



MeranpenmeTHsIe:

1) HaxoauTh W U3BIEKaTh MHPOPMALMIO B PA3IMYHOM KOHTEKCTE; OOBSACHATH M OINUCHIBATH SIBJIEHUS Ha OCHOBE
NOJIyYeHHOM HH(OpMalMK; aHAJIM3UPOBAaTh M MHTEIPUPOBATH IMOJYUYEHHYIO HH(popManuio; (opMyIupoBaTh Mpoliemy,
MHTEPIPETUPOBATh U OLICHUBATH €€; JeJIaTh BHIBOJbL, CTPOUTH MIPOTHO3bI, MPEjiarath MyTH PELICHNUS;

2) yMEHHE CaMOCTOSITENIbHO OIpENessaTh LU JEATEIbHOCTH M COCTaBJIATh IUIaHbl JEATEIbHOCTH; CaMOCTOSTEIbHO
OCYUIECTBJIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JEATEIbHOCTh; MCIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI JUISl TOCTHUKEHUS
MOCTaBJICHHBIX IIeJIeH 1 peann3aliy MJIaHOB JEATEIbHOCTH; BRIOUPATH YCIICIIHBIE CTPATETHUH B PA3TUYHBIX CUTYaIINAX;

3) yMeHue npOAYKTUBHO OOLIaThCsl U B3aUMOJICHCTBOBATh B MPOLIECCE COBMECTHOM JEATEIbHOCTH, YUYUTHIBATh MO3UIMU
JIPYTUX YYaCTHUKOB ACSTENbHOCTH, 3P(HEKTUBHO pa3pemiaTh KOH(IUKTHL;

4) BiageHUEe HaBbIKAMU IIO3HABATEJIbBHOM, Y4YEOHO-HCCIEAOBATEIbCKOM M IPOEKTHOM JAESITEeIbHOCTH, HaBbIKAMU
pazpelieHuss npodsieM; COCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IOMCKY METOJOB DPELIECHUs MPaKTHYECKUX 3ajad,
MPUMEHEHUIO PA3JIMYHBIX METO/IOB MTO3HAHMS;

5) TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIbHOM MH(OPMalMOHHO-TIO3HABATEIbHOM JESITEIbHOCTH, BKIIIOUAs YMEHUE
OpUEHTHUPOBAThCA B PA3JIMYHBIX HMCTOYHMKAX HWH(POpMAIMM, KPUTUYECKH OLICHUBAaTh M HWHTEPIPETHPOBATH HH(POPMAIHIO,
MOJIy4aeMYI0 U3 Pa3IMYHbIX UICTOYHUKOB;

6) yMEHUE HCNOIb30BaTh CPEACTBA MH(OPMALIMOHHBIX U KOMMYHHMKAIIMOHHBIX TexHosorui (nanee — WUKT) B pemenun
KOTHUTUBHBIX, KOMMYHHMKAaTUBHBIX M OpPraHU3allMOHHBIX 3a7a4 C COOJIOJEHUEM TPEeOOBAHMI HSPrOHOMUKH, TEXHHUKHU

6€3OHaCHOCTI/I, T'MI'ICHBEI, pecypcoc6epe>KeHH51, IIPaBOBBIX U 3THUYCCKHUX HOPM, HOPM HH(bOpMaHHOHHOﬁ 6630HaCHOCTI/I;



7) BJIAICHUC A3BIKOBBIMU CPCACTBAMU — YMCHHC SICHO, JIOTUYHO WM TOYHO H3JIaraTb CBOXO TOYKY 3PCHUA, UCIIOJIbB30BaThb

AJICKBATHBIC A3BIKOBLIC CPCACTBA,

8) BJIaACHHUC HaBBIKaMH MM03HABATEILHOU pe(bHeKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX I[CP'ICTBHP'I U MBICIIMTCJIIBHBIX

IMpoIcCCoB, UX PE3YJIbTATOB U OCHOBaHHﬁ, I'paHuIl CBOCTO 3HAHHWA W HC3HAHHS, HOBBLIX ITO3HABATCIIbHBIX 3adad U CPCACTB HUX

JOCTHIKCHMU .

[IpenMeTHbIE pE3yIbTATHL:

ba3oBbIli ypOBEHB

VYri1yOsieHHBIN YPOBEHb

BrinmyckHUK HayuuTCs

BrIMyCKHUK OJIyYUT

BO3MOKHOCTb HAYUHUTHCA

BrinmyckHUK HayuuTCs

BrinmyckHUK OITyYuT

BO3MOKHOCTb HAYUHUTHCA

Llenn ocBOEHHUs peaMeTa

JList HCIIOJIb30BAHHUS B | [Ina pasButus wMbiuuieHus, | s ycnemHoro | dns oOecneueHus
MMOBCEIHEBHOMU KU3HU U | UCIIOJIb30BAHUS B | IPOJOKEHUST 0O0pa30BaHMS | BOBMOXXHOCTH  YCIICIITHOTO
obecrieueHus BO3MOKHOCTH | IOBCETHEBHON  JKU3HU U | I1O CHEIUATBHOCTSIM, | TPOJOIDKEHUS 00pa30BaHUS
YCIEMIHOTO MPOJOIKEHHUS | 00eCIieYeHUsI  BO3MOXKHOCTH | CBSI3AHHBIM € TIPHKJIATHBIM | T1O CNECHUAIIBHOCTSM,
o0pazoBaHuUs IO | YCIIEIIHOTO MPOJOJKEHUS | UCTIOJIb30BAHUEM CBSI3aHHBIM C
CIEIUATBHOCTSIM, HE CBSI3aHHBIM | 00pa30BaHUS 110 | MATEMaTUKHU OCYIIECTBJICHUEM HAYYHOU U
C TIPHUKJIAJIHBIM HCHOJIb30BAHUEM | CIICLIUAIIBHOCTSIM, HE HCCJIE0BATEIIbCKON




MaTeMaTUKH CBSI3aHHBIM C [PUKIIAJIHBIM NesATeIbHOCTH B 00JIacTH

VCIIOJIb30BAHUEM MAaTEMaTUKU MAaTEeMaTUKH W  CMEXKHBIX

HayK
TpeOoBaHus K pe3yiabTaTam

DJIEMEHTBI TEOPUU MHOXKECTB U MAaTEMAaTHYECKOM JIOTUKU
— OmnepupoBarb Ha 6a3oBoMm | — OmnepupoBaTh NoHATUSAMU: | — CBoOOIHO onepupoBarh | — JlOCTHKEHHE PE3yJbTAaTOB
YPOBHE MOHSATHUSIMH: KOHEYHOE | KOHEYHOE MHOKECTBO, | TIOHATHUIMU: KOHEUYHOE | pa3nena I;
MHOECTBO, JJIEMEHT | DJIEMEHT MHOKECTBA, | MHOKECTBO, AJIEMEHT | — OIEPUPOBATH MOHATUEM
MHOECTBA, ITOAMHOKECTBO, | HOJIMHOKECTBO, IEPECEUEHUE | MHOKECTBA, ITOJMHOXKECTBO, | ONPENCIICHUS,, OCHOBHBIMU
nepeceyeHne ©  OO0beIWHEHWE | U  OOBEAMHEHHWE MHOXKECTB, | IepeceueHne, OObeIUHEHUE | BUAAMHU OIIPENIECIICHU,
MHOKECTB, YUCJIOBBIC MHOXKECTBA | YUCIIOBBIE ~ MHOXKECTBA HAa |M  PAa3sHOCTb  MHOXECTB, | OCHOBHBIMU BUJIaMHU TEOPEM,;
Ha  KOOPJAWHATHOW  MPSIMOM, | KOOPJAUHATHOM MPSMOM, | YUCIOBbIE MHOXECTBA Ha | — ITIOHUMATh CyTh
OTPE30K, MUHTEPBAJI, OTPE30K, MHTEPBAJI, | KOOPAUHATHON MPSAMOM, | KOCBEHHOI'O
— omepupoBaTh Ha 0a30BOM | HOJYMHTEPBAI, IPOMEXKYTOK C | OTPE3OK, VHTEPBAJl, | J0Ka3aTeIIbCTBA;
YPOBHE MOHATHSIMU: | BBIKOJIOTOU TOYKOM, | MOJIyUHTEPBAJI, MPOMEKYTOK | — ONEPUPOBATH MOHATHUIMU
YTBEPXKIACHHUE, oTpuliaHue | rpaduYecKoe MPEACTABICHUE | C BBIKOJIOTOM TOYKOH, | CHETHOTO ¥ HECYETHOI'O
YTBEp)KIACHHs,  WCTUHHBIE U | MHOXKECTB Ha KOOPAWHATHOM | rpaduueckoe MpeAcTaBlIeHUE | MHOKECTBA;
JIO’KHBIE YTBEPKACHUS, IPUUNHA, | INIOCKOCTH; MHO>KECTB Ha KOOPJIWHATHOM | — MPUMEHSTH METO]I

CIEACTBUE, YaCTHBIA  CIly4yau

— OICpHUpPOBATH ITOHATHAMU:

IINITIOCKOCTH,

MaTEMaTHYECKOM HHAYKIOIHNH




oO1ero YTBEPKICHUSI,
KOHTPIIPUMED;
— HaXOJWTh TICpECEUYCHHE W

o0ObeIMHEHNE JBYX MHOXECTB,
IPEJICTABICHHBIX I'papUuecKu Ha
YU CIOBOM IIPSIMOM;

— CTPOUTH HA YUCJIOBOM MPIMOMN
IIOJMHOXECTBO YUCII0BOT'O
MHOECTBA, 3aJlaHHOE
IIPOCTEUIINMH yCIIOBUSIMU;

- pacro3HaBaTh JIOKHBIE
YTBEPKICHHUS, OIINOKHU B
pacCyXICHUAX, B TOM YHCIE C
HCIIOJIb30BaHNUEM
KOHTPIIPUMEPOB.

B noBcenHEeBHON XW3HM U NpHU
M3YYCHHH JIPYTUX NPEIMETOB:

—  HCIIOJIB30BAaThb  YHUCIIOBBIC

MHOXKECTBA Ha KOOpIIPIHaTHOP'I

YTBEPXKJICHUE, OTpHUIIAHUE
YTBEPKJICHUSI, UICTUHHBIC U

JIOKHBIC YTBEPKICHUS,
MPUYXHA, CIEICTBUE, YACTHBIN

Cily4ai 00IIero yTBEPKICHHUS,

KOHTPIPHUMED;
- IPOBEPSITH
IPUHAJIEKHOCTh  JJIEMEHTA
MHOKECTBY;

— HaxXOIWUTh IIEpPECEYCHUE W
00bEIMHEHHE MHOXECTB, B
TOM YHCJIE TPEACTABIECHHBIX
rpadguyeckn Ha  YHMCIOBOU
npsAMOM M Ha KOOPJAWHATHOU
ILJIOCKOCTH;

— IIPOBOAUTH HOKA3aTCJIIBHBIC

paccy X aeHus JUIsL
000CHOBaHHUS UCTUHHOCTH
YTBEPKIACHUM.

—  3aJaBaThb  MHOXECTBa
MIEPEYUCIICHUEM U
XapaKTEPUCTUYECKUM
CBOMCTBOM,;

— OIIEpUPOBATH MOHATUAMU:
YTBEPKIACHHUE, OTPULIAHUE
YTBEPKACHUSI, UCTHUHHBIE U
JIOJKHBIE YTBEPKJICHUS,
MpUYHHA, CJICJICTBHE,

YacTHBIM  Ciy4ail — 001ero
YTBEPKIACHHSI, KOHTPIIPUMED;
- IPOBEPSTH
MIPUHAUICKHOCTh  3JIEMEHTA
MHOJKECTBY;

— HaXOJUTh IEPECCUYCHUE H
o0BbeIMHEHNE MHOXECTB, B
TOM YHCJIEC MPEIACTABICHHBIX
rpadUyecKd Ha YHUCIOBOU

MpSAMON U HAa KOOPJIAUHATHOU

TS IIPOBEICHUS
paccyXaeHun 151
JI0KAQ3aTeNbCTB 151 npu

PCUICHUHU 3a1a4.

— B noBcenHEeBHOHN KU3HU U

IpU  M3YYEHHH  JPYTUX
IIPEAMETOB:

UCIIONB30BaTh  TEOPETUKO-
MHOXECTBEHHBIM  A3BIK U

A3BIK JIOTHKHW AJII OIIMCAaHUs

pEalbHBIX  IIPOLIECCOB U
SBJICHUWA, TIPU  PELICHUHU
3aja4  JIpyrux  y4eOHBIX
IPEAMETOB




NPSIMOW JIJISI ONTUCAHUST PEATBHBIX
MPOLIECCOB U SIBJICHUI;

— MPOBOJUTH JIOTUYECKHUEC
paccykaeHus B CUTYyalUsX

OBCEIHEBHOU XKU3HU

B noBceiHEBHOM KU3HU U ITpU
V3YyUYEHUHU IPYTUX IPEAMETOB:
— HCHOJIb30BaTb YMCIIOBBIE
MHOKECTBA Ha KOOPAWHATHOMN

IIpSAMOM U HA KOOPAWHATHOMN

IUIOCKOCTH  JJI1  OIHMCAHMA
pEAbHBIX MPOLIECCOB u
SIBIICHUI;

— IPOBOAUTH JOKA3aTEIIbHBIC
pacCcyXIeHus B CUTYyalUAX
IIOBCETHEBHOM JKHU3HU, IPHU
peleHnHn 3ajad U3 JAPYTux

IpcaMcTOB

IINITIOCKOCTH,

— INPOBOJHUTH JOKA3aTCIBLHBIC

paccy X IeHus JUIst
000CHOBaHUSI ~ HMCTUHHOCTH
YTBEPKACHUN

B mnoBcegHeBHOIl XKU3HU H

npu WM3y4YECHUH IPYTHUX
MPEIMETOB:

— HCIOJIb30BaTh YHCIIOBEIC
MHOX€ECTBa Ha
KOOPJAWHATHOU NPSMOM M HA
KOOPJIMHATHOM  TUIOCKOCTH

JUIL  OIMCAaHMS  peajbHbIX
MPOLIECCOB U ABJICHUI;

IIPOBOAUTL  JOKAa3aTEIbHBIE
paccyXIeHus B CUTyalUsax
IIOBCETHEBHOM KWU3HHU, NIPHU
peleHny 3ajad U3 JApYyrux

IpcaMcTOB




Ywucna u BbIpAKCHUA

— OmnepupoBaTh Ha 0a30BOM
YpPOBHE  TIOHATHSIMHU: 1ejnoe
YHCIIO, JEJIMMOCTh YyHuce,
OOBIKHOBEHHAs JpoOb,
AeCSITUIHAs ApoOb,
palMoHAILHOE YHCJIO,

HpI/I6HI/I)KéHHOC 3HAQ4YCHHNC YHCJIa,

4acThb, JIOJI, OTHOIIICHUE,

MPOILICHT, MTOBBIIIICHHUE u
MOHMI)KCHHE Ha 3aJaHHOE YHCIIO
MPOIIEHTOB, MAacCIITaO;

— omepupoBaTh Ha 0a30BOM
YPOBHE TIOHATHAMU: JIOTapudM
YyHCIa, TPUTOHOMETPUYECKAS
OKPYXHOCTb, TpajJycHas Mepa
yrja, BeJIMYWHA YTJa, 3aJaHHOIO
TOYKOW Ha TPUTOHOMETPUYECKOU
OKPYHOCTH,

CHUHYC, KOCHHYC,

— CB00OJHO OTEpPUPOBATH
MOHATHSIMHU:  IIEJ0€  YHCIIO,
JIEJINMOCTh YHCce,
0OBIKHOBEHHASI JpoOb,
JeCSITHYHAS Ipo0Bb,
palnoHaNIbHOE YHCJIO,
PUOIKEHHOES 3HAYCHHUE
YHCIIa, YacTh, JIOJIA,
OTHOIIICHUE, MIPOIICHT,

MOBBHIIIICHUE U TOHIDKCHHE Ha
3aJJaHHOE YHCJIO IIPOIICHTOB,
MacITao;

— TPUBOJUTH MPUMEPHI YHCEIT
C 3aJaHHBIMH CBOWMCTBaMHU
JEeTUMOCTH;

— OIepUPOBATh TOHATHUSIMHU:
Jorapudm quca,

TPUTOHOMETPHUYECKAS

— CB0OOJHO ONEpPUPOBATH
MOHSTHSIMHU: HaTypaJbHOE
YHCIIO, MHO>KECTBO

HAaTypaJIbHBIX YHCCII, LCJI0C

YUCJI0, MHOXECTBO IIEJIBIX
qucen, O0OBIKHOBEHHAs
Ipo0b, JecsaTUYHas ApoOb,
CMEUIaHHOE YUCIIO,
palMOHAIIBHOE YUCIIO,
MHOKECTBO  pallMOHAJIbHBIX
YHCell, UPPaLMOHATIBHOE

YUCJIO, KOPEHb CTENEHH N,
JIEUCTBUTEIILHOE 4uCIIO,

MHOZKCCTBO I[GﬁCTBHTCHBHBIX

quce, reomMeTpu4ecKas
MHTEPIIPETALNS
HaTypaJIbHBIX, LETIBIX,
PalMOHAIIBHBIX,

— JlocTrkeHue pe3ynbTaToOB
paznena [;

— CBOOOJHO OIEPHPOBATH
YUCIIOBBIMU ~ MHOKECTBaMH
IIpYU pEUICHUH 3a]1aY;

— IIOHHMAaTb IIPpUYHUHBI H

OCHOBHBIE 1591(8)7
pacumpeHus YHCJIOBBIX
MHOJKECTB;

—  BIIAIETh  OCHOBHBIMH
MOHSTUAMUA TEOpUH

ACIIMMOCTH IIpU PCIICHHUHN

CTaHAAPTHBIX 3a1a4

— UMETH 0a30BEBIE
IIPE/ICTaBIICHUS 0
MHOECTBE  KOMIUIEKCHBIX
YHUCEJT,

— cBOOOJHO  BBINOJIHATH




TaHI€HC W KOTaHIEHC YIJIOB,
MMEIOLIUX IIPOU3BOJIBHYIO
BEJINYUHY;

— BBINOJIHATD apu(METHIECKHUE
NEUCTBUA c L(EIIBIMU u

panirOHAJIbHBIMHA YU CIIAMMH,

— BBITIOJTHSATD HECJIOKHBIE
npeoOpa3oBaHus YU CIIOBBIX
BBIPAKEHUN, coAepIKaIuX

CTENEHU 4Hcell, JUOO KOpPHH H3
quce, 1100 JorapumMbl YUCe;
— CpaBHUBAaTh pallMOHAIHHBIC
qucia MeXIy co0oi;

— OLOCHHUBATbL M CpaBHUBATL C

palnoHaIbHBIMU YUCIIAMU
3HAUEHMUs]  LEJIbIX  CTEIEHEU
4YuCcell, KOPHEW HaTypaJlbHOU

CTCIICHHU M3 YHCCII, JIOFapI/I(i)MOB

YHUCCJI B ITPOCTHIX CIIyYadx;

OKPYXHOCTb, paduaHHasd H

rpajtycHas Mepa yTia,

BEJIMYMHA YIJIa, 3aJIaHHOTO
TOYKOM Ha
TPUTOHOMETPHUYCCKOU
OKPY>KHOCTH, CUHYC, KOCHHYC,
TQHTEHC W KOTAaHTEHC YTIJIOB,
MMEIOIINX IIPOU3BOJIBHYIO
BEJTMYMHY, YKCIIA € U T,

— BBIIOJIHATE
apu(pMETHICCKUE  JICHCTBUS,
coyeras YCTHBIE 5
[MICEMEHHBIE IIPUCMBI,
TIPUMCHSIS npu
HEOOXOINMOCTH
BBIYHCIIUTEIbHBIC YCTPOUCTBA,
— HAxXOJUTh 3HAYCHHS KOPHS
HaTypaJbHOM CTEIICHH,

CTCIICHKU C palduOHAJIbHBIM

JICUCTBUTEIILHBIX YHCEI;

— IMOHHMATh W OOBICHATH
pa3HUILY MEXKTY
MMO3UIIMOHHOHA u
HENO3UIIMOHHOM CHCTEeMaMU

3aIIMCH YHCCII,

— TEepeBOAWTh 4YHCTA U3
OJIHOM  CHCTEMBl  3alllCU
(cucteMbl  CUMCIICHHMS]) B
APYTYIO;

- JI0Ka3bIBaTh u
MCIIONTb30BATh MPU3HAKU
JETUMOCTH CYMMBI "
MIPOU3BEICHUS npu

BBITNIOJIHCHUHA BBIYUCICHUN U
pELIeHUH 3a/1a4;

— BBIIOJHATH OKPYTJICHUE
paLMOHAJIbHBIX 151

HppalduOHAJIbHBIX YHCCII C

TOXICCTBCHHBIC

npeodpa3oBaHMs

TPUTOHOMCTPHUYCCKHX,

Jorapu(pMUIECKUX,

CTCIICHHBIX BBIpa)KeHHﬁ;

- BJIAJIETH

dhopmyIoit

ounoma HrroToHa;

— YMCTBb BLIIIOJHATH 3aIIUCh

qucia B

MO3UIIMOHHON

CHUCTCMC CUHUCIICHUA,

— IPHUMCHATL IIPHU PCIICHHUH

3a/1a4 LIETHBIE IPOoOH;

— IPHUMCHATL IIPHU PCIICHHUH

3a7a4

MHOT'OY4JICHBI C

JIEUCTBUTEIILHBIMA U

1eabIMUA KOd(ppumeHTaMus;

— BJIAJETh
MIPUBOIAMBIN

HENPUBOAVMBIN

HNOHATUAMU

51

MHOI'OYJICH




- I/1306pa}KaTI> TOYKaMH  Ha

YUCJIIOBOM TPAMOM  LEIbIE U

paluOHAJIbHBIC YHUCJIA,

— u300paxkaTh TOYKAMHU Ha
YUCIIOBOU IPAMON LeJIble
CTETICHU quce, KOpHU

HaTypaJbHOM CTEIIEHU U3 YUCEl,

JIOFapI/I(i)MBI qucCClI B IIPOCTBIX

ClIyvasx;
- BBITIOJTHSTh HECJIOKHBIE
npeoOpa3oBaHUs EJIBIX u

JIPOOHO-paIMOHATBHBIX
OYKBEHHBIX BbIPaKEHUH;
— BBIpAXaTh B IPOCTEHUIINX
ClIy4yasix M3 pPaBEHCTBAa OJHY
IIEPEMEHHYIO Yepe3 IPYyTue;

— BBIUMCIATH B MPOCTBIX CIydasx
3HAYCHHUS YHUCIIOBBIX "

OYKBEHHBIX BBIPKEHUI,

[IOKAa3aTelIeEM, norapugma,
UCITOJIB3YS pH
HEOO0XOIMMOCTH

BBIYHCIIUTEIbHBIE YCTPOUCTBA;
— TMOJB30BATHCS OLICHKOM U
IIPUKUIKON pu
IPaKTUYECKUX paAcUEeTax;

— IPOBOJUTH II0 HU3BECTHBIM
dbopmysiam W TOpaBUIaM
npeoOpa3oBaHusi OYKBEHHBIX
BBIPDAKECHHUM,  BKIIFOYAIOIIMX

CTETICHH, KOpHH, Jorapudmbl

n TPUTOHOMCTPHUYICCKHC
dyHKuMY;

- HAaXOJIHUTh SHAUYCHHUA
YUCJIOBBIX u 6YKB€HHI)IX

BBIPAXEHUU, OCYILIECTBIISAA
HEOOXOMMBbIE MTOJICTAHOBKU U

npeoOpa3oBaHus;

3aIIaHHOﬁ TOYHOCTBIO,
- CpaBHUBATH
IICP'ICTBHTGHBHBIC qucia

pa3HBIMH CIIOCOOAMU;

—  yHOpsJ04YMBaTh  YHUCHA,
3alICaHHbIC B BUJE
OOBIKHOBEHHOM u

NECATUYHOU JapoOH, dYucha,
3aIMCaHHEIC v
HCIIOJIb30BaHUEM
apu(PpMETUIECKOTO
KBaJpaTHOTO KOpHs, KOPHEHN
CTEIICHHU OOoJbIIIE 2;

— Haxoauth HOJl m HOK
crocobamMm  u

pa3HbIMU

HCIIOJIb30BaTh ux npu
pelIeHUH 3a/1aY;
— BBITIOJIHATH BBIYUCIICHUS U

npeodpa3zoBaHus

U TOpPUMEHATbH HUX TP
pELLIECHNH 33]1aY;

— OPUMEHSTH MPU PEUICHUH
3amad  OCHOBHYIO TEOpEMY
anreopsl;

— IPUMEHSTH MPU PEUICHUU
3aJ1ay mpocreniue pyHKIuu
KOMIUJIEKCHOM  TI€PEMEHHOU
Kak reOMETPUYECKUE

npeodpa3oBaHMs




OCYIIECTBIISIS HEO0OXOIUMBIC
MTOJICTAHOBKH U IIpeoOpa3oBaHus;
— u3o0paxaTb CXEMaTHYCCKH

yrod, BEJINYMHA KOTOpPOTO
BBIpaK€Ha B Irpaaycax;

— OILICHMBATh 3HAKH CHHYCA,
KOCHHYCa, TaHI'€HCA, KOTAHIECHCA
KOHKPETHBIX YIJIOB.

B moBcenHEBHOW KU3HU U TIIPU

HN3YUCHUU y‘l€6HBIX

TPYTUX
MIPEIMETOB:

— BBITIOJHATh BBIYHCICHUS TIPU
pelieHun 3a7ad MPaKTUYECKOTo
XapaKkTepa;

—  BBINOJHATH  TPAKTUYCCKUC
pacyeThl ¢ MCIOJIb30BAHUEM IIPHU
HEOOXOIUMOCTH CIIPaBOYHBIX
MaTepUaJIOB U BBIYHCIUTEIBHBIX

YCTPOMCTB;

- I/I306pa}KaTI> CXCMAaTHU4YCCKHU

yIrojd, BEJIMYHMHA KOTOPOTO
BBIp@XEHa B Tpaaycax WU
paauaHax;

— UCIOJIb30BaTh MPH PEIICHUN
3aga4 TaOJIWYHBIE 3HAYECHUS
TPUTOHOMETPHUCCKHUX
GyHKIMIA YTIIOB;

- BBITIOJTHATH MePEBOI
BEJIMYMHBI yTIa U3 paguaHHON
MEphl B  TPaayCHYId U
obpaTHO.

B noBcenHeBHOI KU3HU U TIpU
U3YYCHUU JPYTUX Y4eOHBIX
MIPEIMETOB:

— BBINIOJIHATH JICHCTBUS C
YUCIIOBBIMH  JIAHHBIMH  TIPH
penieHuu 3amaq

IMPAKTHYCCKOI'0 XapaKTCpa H

BBIDAKECHHM,  COAEpKaLIUX
NEUCTBUTEIbHBIE YMCIIA, B
TOM quCIIe KOPHH
HaTypaJbHbIX CTEIICHEN;

— BBINOJHATh CTaHAAPTHBIE
TO/1I€CTBEHHbBIE
npeodpa3zoBaHUs
TPUTOHOMETPHYECKUX,
norapupMUUIECKuX,
CTEIIEHHBIX,
VPPALMOHATIBHBIX
BBIPAKEHUU.

B noBCEeAHEBHOU XU3HU H
IpyU  HU3YYEHHH  JIPYTUX
MIPEMETOB:

— BBINOJHATh U OOBICHATH
CpaBHEHHUE pe3ynbTaTOB
BBIYMCIICHUM IIpU pELICHUU

IIPpAKTUYCCKUX 3a1a4, B TOM




- COOTHOCHUTD PCaJIbHBIC

BEJIMYUHBI, XapaKTePUCTUKHU
00BEKTOB OKPY’KAIOIIEr0 MHpPaA C

HX KOHKPCTHBIMHU YHMCIIOBBIMU

3HAUYCHUSIMU;
— HCIT0JIb30BaTh METOJIbI
OKpYTJIEHUS, TNPUOTUKEHUS U
NPUKUIKH pu pemeHuun
MPAKTUYECKHUX 3ajJ1a4
MMOBCEJIHEBHOM XKU3HHU

3aa4 U3 pasjInIHbIX obnacrei

3HAHUW,  UCMOJB3Yd  MpH
HEOOXOUMOCTH CIPaBOYHbIE
MaTepHralIbl u
BBIYMCIIUTEIbHBIE YCTPOUCTBA;
— OILICHMBaTh, CpPaBHHUBATh U

UCIIOJIb30BaTh MPH PELIECHUU

MPAKTUYECKUX 3a1a4
YUCJIOBBIC 3HAYCHUS
peanbHbIX BEJINYMH,
KOHKPETHBIE YUCJIOBBIE
XapaKTEPUCTUKH 00BEKTOB

OKpPYXKaromero Mmmupa

qucic HpI/I6HI/I}KGHHBIX

BBIYHCIICHU, UCIIOJb3YS
pa3Hble CIOCOOBI CPAaBHEHMIA;
— 3allMChiBaTh, CPABHUBATH,
OKPYIJISITh YHCIJIOBBIE JaHHBIC
peaTbHbIX BEJINYUH c
M CII0JIb30BAaHUEM pa3HBIX
CUCTEM M3MEPECHUS;

— COCTaBJIAITh U OIICHUBATh
pa3HbIMU criocobaMu
YUCJIOBBIE BBIPOKECHUS TIPH
pelieHun MPAKTUYECKUX
3alady M 3ajad U3 JIPYTUX

y4eOHBIX MPEIMETOB

YPaBHGHI/IH N HCPABCHCTBA

— Pemarp MHENHbIE ypaBHEHUSA
U  HEPaBEHCTBA, KBAaJpaTHbIC

YpaBHEHUS;

— Pematp PalluOHAJIbHEIC,
IIOKAa3aTCJILHBIC u

J]OI‘apI/I(I)MI/I‘-IGCKI/IG YPaBHCHUA

— CB0OOJHO OMEpPUPOBATH
TOHSTHSIMHU: ypaBHEHUE,

HCPABCHCTBO, PABHOCHUJILHBIC

— JlocTkeHue pes3ysbTaToB
pasnena I;

— CBOOOJIHO OTPEAENATh TUTI




— pemarh JorapupmMuUYecKue
ypaBHeHus Buja log a (bx + ¢) =
d u mpocrelilue HEpaBEeHCTBA
BHja log a x <d;
- penarhb MOKa3aTelIbHbIC
ypaBHeHUs, Buaa abx+c=d (rae d
MOXHO TIPEACTaBUThL B BHUJE
CTENICHU C OCHOBaHHEM a) U
MPOCTEUIINE HEPABEHCTBA BHU/JIA
ax <d (rae d MOXXHO MpeACTaBUTh
B BHJIE CTETICHU C OCHOBAHHUEM a);
— MIPUBOINTH HECKOJIBKO
MIPUMEPOB KOpPHEW MPOCTEHIIETrO
TPUTOHOMETPHIECKOTO
ypaBHEHHS BUJA: Sin X = a, COS X
=a, tgx=a,ctgx=a, raea-—
TaOJIUYHOE 3HAYCHUE
COOTBETCTBYIOIIEH

TPUTOHOMETPUYECKON (PYHKITUH.

N HCPABCHCTBA, HpOCTCﬁMHG
HppaduOHAJIbHBIC )51
TPUTOHOMCTPHUYCCKHC

YpPaBHCHUA, HCPABCHCTBA U UX

CUCTEMBI;
—  HCHOJIB30BaTb  METOBI
pelienus YPaBHEHMI:
IIPUBEJICHUE K BULlY

«MPOU3BEJICHUE PABHO HYJIIIO)
WIN «YaCTHOE PABHO HYIIIOM,

3aMCHa IICPCMCHHBIX ;

—  HCIOJIB30BAaTh METOJ
UHTEPBAJIOB [UISl  pELICHUs
HEPaBEHCTB;

— HCIOJNb30BaTh rpapuuecKuit

MCTOd I l'IpI/I6J'II/I}KCHHOI‘O

pelienus YpaBHEHUI u
HEPABEHCTB;
- MU300paxkarthb Ha

YPaBHCHHUA HW HCPABCHCTBA,

ypaBHEHUE, ABJIAIOLICECS
CJIEZICTBUEM JIpYyroro
YpaBHEHMUH, YpaBHEHHUS,
PaBHOCWJIbHBIE Ha
MHOKECTBE, PABHOCHUJIbHBIE

npeoOpa3oBaHusl ypaBHEHUI;
— pewmlaTb pa3HbIE BUJBI
YPaBHEHHII W HEPABEHCTB WU
UX CHUCTEM, B TOM YHCIIE

HEKOTOpbIE ypaBHEHUS 3-U U

4-if  cTemeHe,  apoOHO-
paloHaIbHbIE U
UPPALMOHAJIBHBIE;
—  OBJIQJIETh  OCHOBHBIMH
TUIIAMU NOKa3aTeNbHbIX,
JorapupMUYECKHX,
UpPpalMOHATIbHBIX,
CTENICHHbIX YpaBHEHUH U

)51 BI)I6I/IpaTB MCTOA PCHICHUA

IIOKa3aTEeIbHbIX U
JorapuMUYECKUX
YPaBHEHUN W HEPABEHCTB,

VppalHOHAIbHBIX
YPaBHEHUM W HEPABEHCTB,
TPUTOHOMETPUYECKUX

ypaBHEHUN U HEPABEHCTB,

UX CUCTEM;
- CBOOOJTHO peniarhb
CUCTEMBI JTMHEHHBIX
YPaBHEHMU;

— pewmarb OCHOBHBIE THIIBI
YPAaBHEHHU M HEPABEHCTB C
rapameTpamu;

— IPUMEHATH IPU PELICHUU

3a7a4




B HOBCCIIHGBHOﬁ JKU3HHU U IIpHU

M3YUYEHHH JAPYTUX MNPEIMETOB:

—  COCTaBJISITh M pEIUIATh
ypaBHEHHUS u CHUCTEMBI
ypaBHEHUI pu pelLIeHUH

HCCJIOKHBIX IMPAKTHYCCKUX 3a1a4

TPUTOHOMETPUYECKOU
OKPYHOCTH MHOKECTBO
peleHuin MIPOCTEUIINX
TPUTOHOMETPUYECKUX
YPAaBHEHUW U HEPABEHCTB;

— BBITIOJHATH OTOOpP KOpHEH
YPaBHEHUM WU  PEIICHUU
HEPABEHCTB B COOTBETCTBUU C
JIOTIOJTHUTEIbHBIMA
YCIIOBUSIMU U
OTPAHUYECHHUSIMH.

B noBcegHEeBHOM KU3HU U TIPU

U3YYCHUU JPYTUX YyueOHBIX

IPEIMETOB:
— COCTaBIATh W  pellaTh
ypaBHEHUH, CUCTEMBI

YPaBHEHUW U HEPABEHCTBA
IIPU PELICHUU 3aJad Jpyrux

y4eOHBIX MPEIMETOB;

HEpPABEHCTB U CTaHIAAPTHBIMU
METOJaMHU HX PpEIICHUHd U
IIPUMEHATh UX IIPU PELICHUU
3azay;

— IPUMEHATH TeopeMy besy k
PELIEHNIO YPaBHEHN;

— IIPUMEHATH TeopeMmy Buera
JUIL  PELICHUs HEKOTOPBIX
YPaBHEHUN CTEIIEHU BBIIIE

BTOPOW;

— IIOHUMATb CMBICII TCOPEM O

PaBHOCHJIBHBIX u
HEPABHOCHJIBHBIX
peoOpa3zoBaHUSIX
YpaBHEHH H yMEThb HX
JIOKa3bIBaTh;

— BJIAJICTh METOIaMU
pelIeHus YpaBHEHMIA,

HCPAaBCHCTB H HUX CHCTCM,




— HCIIOJB30BaTh YPABHECHUS U
HEPABEHCTBA MJISI TTOCTPOCHUS
M UCCIEAO0BAHUS MPOCTEHIITNX
MaTeMaTHIECKUX MoJieJIeh

pealbHBIX  CHUTyaUHd WU
MPUKIIAJIHBIX 3a]1a4;

— yMEThb HUHTEPIPETUPOBATH
MOJIYYEHHBIA TIPU PELICHUU
ypaBHEHHMS, HEPABEHCTBA WU
CHUCTEMBI pe3yJbTar,
OLICHUBATh ero
MpaBONoOA00Me B KOHTEKCTE
3aJJaHHOU pEAJIbHOM CUTYalluU

WJIY TIPUKJIQTHOW 3a]1a41

yMETh  BBIOMpAaThb  METOJ
pemieHUsT U OOOCHOBBIBATH
CBOI1 BBIOOD;

—  HWCIONIb30BaTh  METOJ

HHTCPBAJIOB TJIsI PCHICHUA

HEPABCHCTB, B TOM 4YHCIIC
JTPOOHO-paIMOHATBHBIX u
BKJIIOYATOIINX B celst
UPpaIMOHATILHBIC
BBIPAKCHHS,

— pemath anreOpandecKue
YpaBHCHHS M HEpPaBEHCTBA U
UX CHCTEMBI C TlapaMeTpaMu
anredpandIecKum u

rpaUIecKuM METOJaMH;

- BJIaACTDb pa3HbIMHU
MErogaMu JOKa3aTcJIbCTBA
HCPABCHCTB;,

— pfliatb yYpaBHCHHA B




OCJIbIX YHUCIax,

- I/I306pa}KaTB MHOX>CCTBA Ha

IIJIOCKOCTH, 3a/1aBaeMble
YpaBHEHUSIMH,
HEpPaBEHCTBAMHU " 170:¢
CUCTEMAaMU;

— ¢BOOOIHO WCIIOIB30BAThH
TOXXJIECTBCHHEIC
npeodpa3zoBaHUs npu
pelieHu: ypaBHEHUHN 1
CHUCTEM yPaBHEHUM

B moBcegHeBHOIl XU3HU H
pu HU3YYEHUH TPYTUX
MPEIMETOB:

— COCTaBJATh W peIIaTh
ypaBHEHMS, HEPABEHCTBA, UX
CUCTEMBl ~ TIPH  PEIICHUU
3a1a4 = JOpPYrux  y4eOHBIX

IIpCaAMCTOB,




- BBITIOJTHSATH OIICHKY
MpaB0Mo 100U
pe3yNbTaTOB,  IMMOTyYacMbIX
IpH  PCIICHUU  Pa3IUIHBIX
YpaBHECHHIA, HEPABEHCTB U UX
CHUCTEM TpU PEIICHHH 3ajad
JAPYTUX YYCOHBIX MPEIMETOB;
— COCTaBJATh H pemiarh
YpaBHCHHS M HEPAaBEHCTBA C
napaMeTpamMu TpH pelICHUH
3aJa4  JPYyrux  y4eOHBIX
IPEIMETOB;

— COCTaBJISITh ypaBHECHHE,
HEPaBEHCTBO 17001 170
CUCTEMY, OITHCHIBAIOIIHEC
pEATbHYIO0  CUTYaIldI0  WJIH
MIPHUKIIATHYTO 3ajaqy,
UHTEPIIPETHPOBATH

ITOJIYYCHHBIC PC3YJIbTAThI;




- HUCIIOJIB30BAaThH

MIPOTPaMMHBIE CPEACTBA IPHU

peleHnn OTZEJIBHBIX

KJIaCCOB YpaBHEHHI u

HEpPABEHCTB

DOyHKIMU

— OmnepupoBath Ha 0a3oBoM | — OnepupoBarTh MNOHATUAMM: | —  Bmagets  nmousatuamu: | — JlocTrkeHune pe3yiabTaToOB
YpPOBHE MOHATUAMU: | 3aBUCUMOCTD BEJINYMH, | 3aBUCUMOCTD BEJIMYMH, | pasaena I;
3aBUCUMOCTb BEJIMYUH, QYHKUHUS, | PYHKIHA, apryMEHT u | QyHKIWSA, apryMEHT u|— BIIAJICTh MTOHATHEM
apryMEHT U 3HaueHue (yHKIUH, | 3HaYeHHE (PYHKIHMH, OOJACTh | 3HaUCHUE (PYHKUIMH, 00JacTh | ACUMITOTBI U YMETh €rO

o0nacTb onpeeIeHus u
MHOKECTBO 3HAYCHUHN (YHKIIUH,
rpaguk 3aBUCUMOCTH, Tpadux

byHKIUH, HYJIH byHKUIMH,

IMPOMCIKYTKH 3HAKOIIOCTOAHCTBA,

BO3pACTaHUE  HA  YKCIIOBOM
MPOMEKyTKe,  yObIBaHHE  Ha
YU CI0BOM IIPOMEXKYTKE,
HauOoJblllee U  HAUMEHbLIEE

OIIPCACIICHUA MW MHOXCCTBO

3HaYeHUH QYHKIUH, TpaPux

3aBUCHUMOCTH, rpaduk
GyHKUMH, HyIH (QYHKIUH,
POMEKYTKU
3HaKOIIOCTOSIHCTBA,
BO3pDACTAHHE HA YHUCIOBOM
IPOMEXYTKE, YOBbIBaHHE Ha
YHUCIIOBOM IIPOMEKYTKE,

ONpE/eNICHUs] U MHOMXECTBO
3HaYeHUN QyHKIUH, Tpaduk

rpaduk
dyHKIMH,

3aBHCHMOCTH,
byHKIIUM, HYITU
MIPOMEXKYTKH

3HAKOIIOCTOSIHCTBA,
BO3pAacTaHUE Ha YHCIOBOM
IPOMEXYTKE, YOBbIBaHHE Ha

Y1 CJI0OBOM IIPOMCIKYTKC,

OPUMEHATHh TP PELICHUU
3aj1ad;

—  IPUMEHATH  METOJbI
pelieHus MIPOCTENIINX
G depeHnnanbHbIX
YpPaBHEHUH  NEpPBOro0 M

BTOPOTO MTOPSIAKOB




3HauYeHHE (PYHKIIMHM HA YUCIOBOM
MIPOMEKYTKE, epUoInYeCcKast
(yHKITUS, TIEPUOST;
— omepupoBaTh Ha 0a30BOM
YpPOBHE TOHATHSIMU: TpsMas U

oOpaTHas TPONOPLHOHAIBHOCTh

JUHENHa, KBaJpaTUyHasl,
jgorapudmuueckas 17}
ITOKA3aTeIbHAS GyHKLINH,

TPUTOHOMETpHUUECKUE QYHKIIUU;

- pacrno3HaBaTh rpaduku
AIIEMEHTAPHBIX GbyHKITH:
PSAMON u oOpaTHoi
MPOMOPIMOHATFHOCTH,

JIMHEWHOU, KBaJpaTUIHOM,
JorapupmMuuecKon U
ITOKA3aTeIbHOU GyHKLIHH,

TPUTOHOMETPUYECKUX (PYHKITUH;

— COOTHOCHTh rpaduku

HauOoIbIllIee W HaWMEHBIIICE

3HA4YCHHC Ha

hyHKIIUN
YUCIIOBOM IIPOMEKYTKE,
NIEPUOANYIECKAS byHKUHA,
NEepUoJ, 4YeTHas U HeueTHas
dyHKuMY;

— OIEepUpOBaTh MOHATUSIMU:

npsmas 17} oOparHas
POMOPIMOHAIBHOCTD,
JMHENHa, KBaJpaTU4yHasl,
Jorapumuyeckas 17}
ITOKa3aTeIbHas byHKLINH,
TPUTOHOMETPUYECKUE
byHKIMY;

—  ONpeneNATh  3HA4YCHUe
GYyHKIIMM 1O  3HAYCHHIO

apryMeHTa TMpH Ppa3IudHBIX
crioco0ax 3agaHus GyHKIIUU;

- CTPOUTh rpaduku

HauOoJbIIee W HaWMEHBIIIEE

3HaueHue  QYHKOUM  Ha
Y CIOBOM IPOMEXKYTKE,
nepuoanydeckas  (yHKIHS,

[IepUOJ, YEeTHAsl U HEYETHAas
GbyHKIIUM; yMETh MPUMEHSTH
OTU TIOHATHS TPU PELICHUH
3aj1ady;

- BIIAJICTh MTOHATHEM
CTEIICHHAs GyHKIUS;
CTPOUTH €€ IpaduK U yMEThb
IIPUMEHATH CBOKCTBA
CTENEHHON (QYHKUMH TIpU

pelIeHUH 3a/1aY;

- BIaacCThb IIOHATHUAMU
II0Ka3aTcJIbHas1 (bYHKI_[I/ISI,
OKCIIOHCHTA, CTPOUTH ux

rpa@uKyd ¥ yMETh PUMEHSITh

CBOMCTBa MoKa3aTeJIbLHOU




AJIIEMEHTAPHBIX GyHKIMI:
MpsAMON u oOpaTHoi
IIPONOPILIMOHAIIEHOCTH,

JIMHEUHOU, KBaJpaTUIHOM,
JgorapupmMuuecKon 17}
ITOKA3aTeJIbHOU GyHKLIHH,

TPUTOHOMETPHUECKUX (QYHKIUH C

dbopMmysiaMu, KOTOPBIMH  OHHU
3a/1aHblI;

—  HaxoguTh 10  rpaduKy
MPpUOIMKEHHO 3HAYCHUS

GyHKIMH B 3aJaHHBIX TOYKAX;

rpaduky

(HymwH,

- OIIPCACIIATD I10

CBOMCTBA  (YHKIHH

IMPOMCIKYTKH 3HAKOIIOCTOAHCTBA,

MIPOMEKYTKU MOHOTOHHOCTH,
HauOONBIINE ¥  HAWMCHBIINC
3HAYEHHUS U T.I1.);

— CTpOUTh JCKHU3 Tpaduka

W3YUYCHHBIX (DYHKITUH;
— OMHCHIBATh MO rpaduKy U B
MPOCTEUIINX

ClIydaiax 110

dbopmyie MOBEJICHUE u
CBOMCTBa (PYHKIUH, HAXOIUTh
rpaduky byHKIMH

HauOOJbIINE ¥ HAUMEHBIIIHE

I10

3HAYEHUS;
— CTpPOUTh 3CKU3 TIpaduka
(GYHKIUM, yAOBIETBOPSAIOLIECH
MPUBEICHHOMY Habopy
YCIOBUU (TIpoMexyTKu
BO3pacTaHus1/yObIBaHUS,

3HAYCHUE byHKIMH B

3aJaHHON TOUYKE, TOYKH

DKCTPEMYMOB,  ACHUMIITOTHI,
HyJU QYHKIHUH U T.1.);
- pewiarb YpaBHEHUS,

HpOCTGﬁIHPIG CHCTCMBI

(GYHKIUU IPU pELICHUH
3aj1ay;

— BIIAJICTh MTOHATUEM
norapudmuyueckas QyHKIIHS;
CTPOUTH €€ IpaduK U yMeThb
IIPUMEHATH CBOKCTBA
norapupMuyeckor (pyHKIIUU

IIpU pCHICHUHN 3a/1a4;

—  BIAJETh  TOHSITUAMH
TPUTOHOMETPHUYECKHUE
byHKINY; CTPOUTH ux

rpadvKu ¥ yMETh IPUMEHSTD

CBOMCTBA
TPUTOHOMETPHUUECKHUX
byHKIIMT  Tpu  pelIeHUuu
3ajay;

- BJIAJIETh MTOHSATHEM
oOpaTHas hyHKIHSA,

IIPUMCHATDb 3TO IIOHATHUC IIPHU




byHKINH, yZIOBJIETBOPSIOLIEH
IPUBEJICHHOMY HaOOpy YCIOBHii
(mpoMexyTku  Bo3pacTaHus /
yObIBaHUs, 3HaUCHUE (PYHKIMHA B
3aJJaHHOU TOUKE, TOUYKH
AKCTPEMYMOB H T.1.).

B moBcenHeBHOUN KH3HU W TPHU
W3YYEHUHU APYTUX MPEIMETOB:

— ompeAenats To Tpadukam
CBOMCTBa peasibHBIX MPOIIECCOB U

3aBUCUMOCTEH (HauOobIIMEe U

HaVMEHBIINE 3HAYCHMUS,
IIPOMEXYTKA  BO3pAaCTaHUA W
yObIBaHUS, IIPOMEXYTKH

3HAKOIIOCTOSHCTBA U T.I1.);
— UHTEPIIPETUPOBATh CBOMCTBA B
KOHTEKCTE KOHKPETHOM

HpaKTH‘ICCKOP'I CUuTyanmuu

YpaBHEHHH, HCTOJIb3YS

cBOoMcTBa (QYHKUMA U HX
rpaduKoB.

B noBceHeBHOM KU3HU U TIPH
U3YYCHUU JPYTUX Yy4eOHBIX
IPEIMETOB:

— OmpenensTh 1no rpadukaMm u
UCIIOJIB30BaTh JUISl pEIIeHUs
MPUKIAIHBIX 3a/1a4 CBOMCTBA
peaIbHbIX  MPOLIECCOB U
3aBUCUMOCTEN  (HauOoJbIINe
U HAaUMEHBIIWE 3HAYCHUS,
MPOMEKYTKA BO3pACTaHUS U
yOBbIBaHHUS byHKINHA,
IPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
ACHMIITOTHI, IEPUOJ U T.I1.);

- UHTEPIPETUPOBATH

CBOMCTBA B KOHTCKCTC

pEeLIeCHUH 3a/a4;
— INIPUMEHATH NPU PEUICHUHU
3alady  CBOMCTBA (YHKIIMIA:
YETHOCTh,  MEPUOJIUYHOCTb,
OTPaHU4YECHHOCTB;

— NPUMEHATHh NPU PEUICHUHU
3aa4y npeoOpa3oBaHUs
rpadukoB GHyHKIIHIA;

—  BIAIETh  TMOHATHUIMH
YHUCIIOBAs
IIOCJIEI0BATEIbHOCTb,
apupmMeTnyeckKas 151
reOMETPUYECKas
MIPOrpeccus;

— NPUMEHATHh NPU PEUICHUHU
3a/1a4y CBOMCTBA M IPU3HAKU
apupMeTuyecKoin 151

I‘COMCTpH‘-IGCKOﬁ

MPOTPECCHU.




KOHKPETHOM  NPaKTUYECKOU
CUTYyalluH;

— ompenensaTh mo Trpadukam
MIPOCTENIINE XaAPAKTEPUCTUKH
IIEPUOANYECKUAX IIPOLIECCOB B
Oonosoruu, SKOHOMUKE,
MY3BIKE, PAgUOCBSI3M H JP.

(amruuTyzAa, Nepuoa U T.11.)

B HOBCGHHCBHOﬁ KHN3HHU H

IpU  W3YYEHUH  APYTUX
y4eOHBIX MPEIMETOB:

— OMpeAenaTh Mo Tpadukam
u UCIIOJIb30BaTh TUISt
pelieHus MPUKIaJAHBIX 3a/1a4
CBOKCTBA peanbHbBIX
MPOLIECCOB M 3aBUCUMOCTEU
(HanOOJNIBIIME 1 HAUMCHBIITNE
3HA4YCHUS, MIPOMEKYTKHU
BO3pacTaHus U yObIBaHUS
byHKINHA, MIPOMEKYTKU
3HAKOIOCTOSTHCTBA,
ACHUMIITOTHI, TOYKU TIeperuoa,
MEPUOJ U T.11.);

— MHTEPIPETUPOBATH
CBOWCTBA B KOHTEKCTE
KOHKPETHOM  ITPAKTUYECKOU

CUTyalluu,




— ompenensTh mo rpadukam
IpocTenme
XapaKTEPUCTUKH
MEPUOINYECKUX MTPOLECCOB B
ouosnoruu, SKOHOMUKE,

MY3bIKE, PAJUOCBA3U H JP.

(ammMTyga, nepuoi u T.11.)

DIeMEeHThl MaTEMAaTUYECKOr0 aHaJIn3a

— OmnepupoBaTh Ha 0a30BOM

YPOBHC IIOHATHUAMM:

npou3BoAHas (PYHKIIMH B TOYKE,

KacaTeJIbHasl K rpaduky
byHKIMY, IIPOU3BOHAS
dynximy;

- OTIpeNieNsITh 3HaYCHHE

MIPOM3BOTHON (YHKIIMU B TOYKE
0 M300pKEHUIO KacaTeIbHOW K
rpaduKy, MPOBENCHHOW B ITOM

TOUKE;

- OHGpHpOBaTB IIOHATHUAMM:

NpOU3BOAHAS ~ (PYHKIMU B
TOUKE, KacaTelbHasl K
rpadguky byHKIINHA,

pOU3BOAHAS (PYHKIIUU;

— BBIYHCIATH TPOU3BOIHYIO
OJTHOYJICHA, MHOTOYJICHA,
KBaJIpaTHOTO KOPHSI,
TIPOU3BOIHYIO CYMMBI
byHKIU;

— BBIHHCJEITH IIPOU3BOJHBIC

- BJ'IaIIeTI) IIOHATUCM

OECKOHEYHO yObIBaroIas
reOMETpHUYECKass MPOTPECCHS
U YMETh NMPUMEHSATH €ro IpH
peIIeHnY 3a7a9;

— TPUMEHATH IS PEIICHHS

3aJia4d TCOPHUIO IMPECACIOB,

— BJIaACTh NOHATHUAMHA

OECKOHEYHO  OOJIbIIUE |
OECKOHEYHO MaJible
YUCJIOBBIE

— JlocTkeHne pe3ysIbTaToB
paznena I;

— CBOOOTHO BJIAJICTh
CTaHJapPTHBIM amnmapaToM
MaTEeMaTHYECKOTO0  aHaJIn3a
IS BBIYUCIICHHUS
TIPOU3BOTHBIX byHKIIHA
OJTHOW MIEPEMEHHOM;

— CBOOOJTHO IPUMEHSTh
ammapaT MaTeMaTHYeCKOro

a”HaJIn3a JJIs1 HCCIICOOBAaHMA




— pfulaTb HCCJIOKHBIC 3ada4U Ha

MIPUMEHEHHUE CBSI3U  MEXIY
MPOMEXYTKaAMU MOHOTOHHOCTH U
TOYKaMHU SKCTpeMyMma (YHKIIUH,
Cc OJHOU CTOPOHBI, u
MPOMEXKYTKAMU

3HAKOMIOCTOSIHCTBA W HYJIAMU
MIPOU3BOJIHOM ITOM (DYHKIIUU — C

npyroii. B moBceIHEBHOW XKWU3HU

U OpU  HU3YyYEHUU  JAPYTUX
PEIMETOB:

— MOJIb3YSCh rpaukamu,
CpaBHMBATb CKOpPOCTH
BO3pacTaHUs (pocra,

IMOBLIIICHUSA, YBCIUMUCHHUA U T.H.)

HnIm CKOpPOCTH Y6I>IBaHI/I}I

(mageHus, CHUKCHMS,
YMEHBIIICHUS W T.II.) BEJIUMYUH B

PCAIBHBIX IIPOLCCCAaX;

AJIEMEHTAPHBIX (PYHKIMH U UX
KOMOHMHAIINH, HCTIOJIB3YS
CIIPAaBOYHbBIE MATEPHUAIBI;

— HWCCJEN0BATH B MPOCTEUIINX

Ha

CIIy4asx byHKUIUA

MOHOTOHHOCTD, HaXOJUTh
HaWOOJIbIINE W HAWMCHBIINC
3HAYCHUS (PYHKIMHA, CTPOUTH
rpa¥Ku  MHOTOYJICHOB U
MPOCTEHININX  paIllMOHATBHBIX
GYHKIIUHA ¢ HUCIIOIB30BaHUEM
ammapara  MaTeMaTHYECKOTO
aHaJIN3a.

B noBcenHeBHOM KU3HU U TIPH
U3YYCHUU JPYTUX YUeOHBIX
IPEIMETOB:

— pemaTh NpUKIaAHBIC 3a1a91
13 OMoJIOruH, (PU3UKU, XUMUH,

9KOHOMMHMKH u APYyTux

ITOCJIEIOBATEILHOCTH u
YMETh CpaBHUBATH
OECKOHEYHO  OOoJbIIHE U
OECKOHEYHO MaJible
[TOCJIEI0BATEIBLHOCTH;

—  BIAIeTh  ITOHITHSAMHU:
npousBoAHas (PyHKIUU B
TOYKE, IIPOU3BOAHAS
dynximu;

— BBIYUCIISITH TPOU3BOJIHBIC
AJIEeMEHTapHbIX (QYHKUUNA |

NX KOMOHMHAIIHI;

— HUCCleI0BaTh (PYHKIIMU Ha
MOHOTOHHOCTh u
SKCTPEMYMBI;

—  CTpouTh TIpaduku W
NPUMEHATh K  PEHICHUIO
3aja4y, B TOM 4YHUCIE C
MapaMeTpoM;

GyHKIIUA W TIOCTPOCHHS

rpaduKoB, B TOM YHCIE
UCCIICIOBAHMUS Ha
BBIITYKJIOCTb;

— OIEepHUpOBaTh MOHATUEM
nepBooOpa3HoOl  (YHKIUH
JUISL peUICHUs 3a71ay;

—  OBJIAIETb OCHOBHBIMHU
CBEICHUSIMU 00 WHTerpase
Herorona—JleitOuuma u ero

HpOCTCﬁHIHX IMPUMCHCHHAX

- ONIEPUPOBATH B
CTaHapTHBIX CUTyaLUAX
IIPOU3BOIHBIMH BBICILIAX
MOPSKOB;

— yYMETb IPUMEHATH IIpHU
pelIeHnr 3aJad  CBOMCTBA
HETIPEPBHIBHBIX (PYHKIIHI;

— yMEThb TMPUMEHSATh MpHU




- COOTHOCHTh rpaduku

peanbHBIX MPOIIECCOB U
3aBUCUMOCTEH ¢ UX ONMUCAHUSIMH,
BKJTFOYAIOIITUMHU  XapPaKTEPUCTUKU
CKOpPOCTU U3MEHEHHS (OBICTpbIN
pOCT, IUTABHOE TIOHMKCHUE U
T.IL.);

- UCIIOJIb30BaTh rpaduku
pPeaNTbHBIX TIPOIIECCOB IS
penieHus HECJIOKHBIX
MPUKIAAHBIX 33J1ay, B TOM YHCIIE
ompenaensis mo rpaduKy CKOPOCTh

XO0Ja 1mpornecca

IIPEAMETOB,  CBS3aHHBIE C
UCCIIEJOBAHUEM
XapaKTEpUCTUK peanbHbIX
IIPOLIECCOB, HaXO0KJICHUEM
HauOONbIINX U HAUMEHBIINX
3HA4YECHUH, CKOpPOCTH u
YCKOPEHHS U T.I1.;

- UHTEPIIPETUPOBATH

ITOJIyYEHHBIE PE3YIIBTATHI

- BIIAJICTh MOHSITUEM
KacatenbHass K  Tpaduky
hyHKIIUN U YMETh

IIPUMEHSTH €r0 IPU PELICHUN
3aj1ady;

- BIaaCThb IIOHATHUAMUA

nepBooOpazHas byHKIHS,
OTIpEICJICHHBIM UHTETPAJ;

—  TPUMEHATH  TEOpEMY
Hprorona—JleiiOHnma u ee

CIEICTBUS  JUIl  PELICHHUSA
3aj1ad.

— B moBceHEBHOM XKHU3HU U
IpyU  HU3YYEHHH  JIPYTUX
y4eOHBIX MPEIMETOB:

—  pemares  IPUKIATHBIC

3a7a9n u3 OuoIorHH,
busuku,

XUMHUH, DKOHOMUKH U JPYTUX

pELIEHNH 3aJa4 TEOPEMBI
Beliepuirpacca;
- YMETh BBIIIOJIHATD
PUOJINKEHHBIE
BBIYMCIICHUS (MeTombl
pelieHus YpPaBHEHUH,

BBIYHCJICHUA OIIPEACIICHHOI'O

WHTErpana);
- YMETh MIPUMEHSTh
OPWIOKEHUE TPOU3BOIHON

U ONPENIEICHHOTO UHTErpalia
K pElIECHUIO 3a/a4y
€CTECTBO3HAHUS,

— BJIAJICTh OHATUAMU
BTOpas MIPOU3BO/IHAS,
BBIITYKJIOCTh rpaduka
byHKIIUN " YMETh
UCCIeoBaTh (PYHKIUIO Ha

BBIITYKJIOCTDH




IIPEAMETOB,  CBS3aHHBIE C
HCCIIEI0BAHUEM

XapaKTEPUCTHK IPOLECCOB;
— MHTEPIPETUPOBATH

ITOJIYYCHHBIC PC3YJIbTAThI

Cratucrtuka u TCOpUA BGpOHTHOCTGﬁ, JIOT'MKa " KOM6I/IHaT0pI/IKa

— OmnepupoBaTh Ha 0a30BOM
YpOBHE OCHOBHBIMU
OTHCATEIIbHBIMU
XapaKTEePUCTUKAMU  YHCIOBOTO
Habopa: cpenHee
apupMeTHIECKOE, MeJhaHa,
HauOosplllee ¥  HaWMEHbIIIEEe
3HAYCHUS,

— omepupoBaTh Ha 0a30BOM

YPOBHE NOHATUSMH: YacCTOTa H
BEPOSATHOCTD COOBITHS,
CIIy4allHbIi1 BBIOOp, OIBITHI C

PaBHOBO3MOKHBIMHA

— Hwmers mnpencraBiieHHE O

AUCKPCTHBIX N HCIIPCPBIBHBIX

CIy4YaWHbIX  BEJIMYMHAX, U
pacIpeneeHUsX, 0
HE3aBUCUMOCTH  CIIyYaWHBIX
BCJIUYHH;

— HMEThb IIPEJCTAaBICHUE O
MaTeMaTHYECKOM OKMIAHUU U
JTUACTIEPCUA CIIy4alHbIX
BEJINYNH;

— HMETh IPEICTABICHUE O
HOPMAaJIbHOM pacIpeleIICHUN

U TOpuUMepax  HOPMAJIbHO

— OnepupoBaTb OCHOBHBIMU

OIMnCaTcCJIbHBIMHU
XapaKTCPHUCTUKAMHA

YU CJIO0BOI'O Ha6opa,
IIOHATHCM I'CHCpaJIbHasA

COBOKYIMHOCTb M BBIOOpPKOU
U3 HEe;

— ONepUpOBATh MOHITHIMH:
gacToTa M BEPOSTHOCTH
cOOBITHS, cymma u
MIPOU3BECHUE
BEPOATHOCTEH,  BBIYUCIATH

BEPOSTHOCTH COOBITUH Ha

— JlocTrkeHue pe3ynbTaToOB
paznena I;

— UMETh MPEJCTaBIECHUE O
CTaTUCTUYECKUX THUIIOTE3aX

H IIPOBCPKC CTaTUCTUYCCKOM

TUIIOTE3bl, O CTaTUCTHUKE
KpUTEpUSL U €€ YypOBHE
3HAYUMOCTH;
— HMETh MPEICTABICHUE O
CBSI3M  DMIIUPUYECKUX U
TEOPETHUYECKHUX
pacupeneneHun




AJIEMEHTAPHBIMU COOBITUSAMY;
—  BBIYMCIATH  BEPOSITHOCTHU
COOBITUI Ha OCHOBE IOJICUETA
Y1CJIa UICXO/0B.

B noBcenHEBHON XW3HM U NpHU
W3YYEHUU APYTHX MPEAMETOB:

— OILICHUBaTh M CpaBHUBATH B
IIPOCTBIX CIIy4asiX BEPOSTHOCTU
COOBITUH B peaJIbHOM KU3HU;

— YUTAaTh, COINOCTAaBIIATS,
CpPaBHUBATh, HWHTEPIPETUPOBATH
B IPOCTBIX CIy4asiX pealbHbIC
JAaHHBIE, TIPEICTABIICHHBIE B BUJIE

Ta0IuLl, JUarpaMm, rpagukoB

PacCIIpCACICHHBIX CJ'IyLIaI\/'IHI)IX

BEJINYHH,
— TMOHMMaTh CYTh 3aKOHa
OOJIBIIINX qHCcen u
BBIOOPOYHOTO MeTo1a

WU3MEPEHUS BEPOATHOCTEM;

— HMEThb MNpeJCTaBlIeHUuE 00
YCIIOBHOM BEPOSATHOCTH U O
ITOJIHOU BEPOSITHOCTH,
IPUMEHATh HUX B PELICHUU
3az1ay;

— HMETh IPEICTABICHUE O
BOXHBIX  YACTHBIX  BHJAX
pacupeneneHuii 1 NPUMEHSTh
UX B PELICHUU 33/]1a4;

— WMEThb IIPEICTaBICHUE O
KOppesanuu CIIy4alHBbIX
BECJIMYMH, 0 JIMHECHHOM

perpeccur. B moBceaHEBHOM

OCHOBE IIOACYETa  YHCIa
HCXO0JI0B;
—  BIageTb  OCHOBHBLIMHU

MOHATUSIMA KOMOMHATOPUKH
U yMETh HX INPUMEHATH IPU
pelIeHnH 3a/ay;

— HWMETb TpejCTaBlIeHUE 00
OCHOBAaxX TEOPHUH
BEPOSTHOCTEN;

— HMETh IMPEACTABICHHUE O
JUCKPETHBIX U HEIPEPBIBHBIX
CIIy4yallHbIX BEJIIMYMHAX, H
pacupeneneHusXx, 0
HE3aBHUCUMOCTH  CIIyYalHBIX
BEJINYMH;

— HMETh IMPEACTABICHHUE O
MaTE€MaTUYECKOM OXUAAHUU
U JIACIIEPCUU

CIIy4auHbIX

BCJIMYHH,




XKU3HA © TP HU3YYCHHUH
JIPYTUX TPEIMETOB:

— BBIYUCIISITH WM OIICHUBATH
BEPOSITHOCTU  COOBITUH B
peaTbHOM JKU3HH,
—  BBIOMpATh  MOIXOJSIINC
METOJIbI ~ TPEJCTABICHUS U
00pabOTKHU TaHHBIX;

— yYMETh pelIaTh HECIOXHBIC
3a/1a4qu

Ha IIPUMCHCHHUC

3aKOHAa OOJBIIMX 4YHCEI B

COLIMOJIOTHH,  CTPaXxOBaHWH,
3/IpaBOOXPaHCHUH,
obecrieueHun  0€30IMACHOCTH

HACEJICHUsI B YpE3BbIYAMHBIX

CUTyalusiax

— UMETh MPEACTABICHHUE O
COBMECTHBIX
pacipeneneHusIX CIy4aHbIX
BEJINYWH;

— TOHMMAaTh CyTh 3aKOHa
OOJBITINX quCen u
BBEIOOPOYHOTO MeToaa
M3MEPEHUS BEPOSITHOCTEM;

— UMETh IMPEJCTABICHUE O
HOPMaJIbHOM pacHpeacieHun
U TOpuMepax  HOPMaJIbHO
pacnpeaeeHHbIX CIIy4YalHbIX
BEJINYUH;

— UMETh TMPEJCTABICHHUE O
KOppeJsiuu CIIy4alHBbIX
BEJIUYMH.

B mnoBcegHeBHOIl XKU3HU H
npu

U3YYCHUU  JIPYyTHUX

IIPCIAMETOB:




— BBIUHCIIATh WU OLICHUBATh
BEPOSITHOCTH  COOBITUN B
pEAIbHOM KU3HU,
- BBIOMpATH METOJIbI
MTOAXOIAILETO

MIPEACTABICHUS U 00paOOTKH

JaHHBIX

TekcToBbIC 3aJa4u

— PenraTh HECI0KHBIE TEKCTOBBIC

3ala4M pa3HbIX TUIIOB,

—  aHaJu3MpoBaTh  YCIIOBHUE
3aadyd, TMpU  HEOOXOJAMMOCTH
CTPOUTH  [JUJII €€  pelIeHUs

MAaTEMATUYECKYIO MO/JIEIIb;

— IDOHHUMATh U MCIIOIB30BaTh I
penieHus 3ajadyd MHEGOPMAIIHIO,
MPEJICTABICHHYIO B BUJIC
TEKCTOBOM u CHUMBOJILHOU

3aIlicCH, CXEM, Ta0IuUII,

— Pemares 3amauM  pasHBIX
TUIIOB, B TOM 4YHCIIE 3aJa4u
IIOBBILICHHON TPYIHOCTH;

— BBIOMpaTh ONTUMAJHHBIN

MCTOJ PCIICHUA 3aJa4H,

paccMmaTpuBas pa3JIMYHbIC
METO/IBI;

— CTpPOUTHh MOJEIb PEUICHUS
3a7a4H, MIPOBOJAUTH
JIOKa3aTeIbHbIC PACCYKICHUS,

— pelaTh 3a/a4d, Tpeoyrolue

— Pemarsp Pa3HBIC 3ada4dun
MOBBILLICHHOM TPYOAHOCTH,

— AHAJIU3HUPOBATb YCJIOBHUC

3a/1a4u, BBIOHpATH
ONTUMAaJIbHBIN METO[
pelieHus 3aj1auu,
paccMmarpuBas  pasjHyHbIC
METO/IbI;

— CTPpOUTb MOACIIb PCIICHUSA
3aJa4u, IIPpOBOJAUTH

JOKa3aTCJIbHBIC

— JlocTixkeHne pe3ynbTaToB

pasnena I




auarpaMm, rpauKoB, pUCYHKOB;

- I[GﬁCTBOB&TB 10 aJIrOpUTMYy,

COJCpKAIIEMYCSI B  YCIOBUH
3a/1a4u;
—  HCMOJIb30BaTh  JIOTUYECKHUE
pacCcy X IeHus NOpU  PEIICHUH
3a/1a4u;

— paborath ¢ U30BITOYHBIMU

YCIIOBHSIMHU, BbIOMpas H3 BCe

uHpopmauu, JTaHHBIE,
HEOOXOAMMBIE  JIJII  pEIIeHUs
3a/1a4u;

—  OCYIIECTBJISATH  HECIOXKHBIH

nepebop BO3MOXKHBIX PEIICHUH,
BBIOMpass W3 HHUX ONTHUMAJIbHOES
1o KPUTEPUSIM,
c(hOpMyITUPOBAHHBIM B YCJIOBHH;
- aHAIIM3UPOBATh U

HHTCPIIPCTUPOBATL ITOJIIYUYCHHBIC

nepebopa BapHUaHTOB,
IIPOBEPKH yCIIOBHUH, BBIOOpa
ONTUMAJILHOTO PE3yJIbTaTa;

- aHAJIM3HPOBATh u
UHTEPIIPETHPOBATH
pe3ysbTaThl B KOHTEKCTE
yCIIOBUSL 3aJaud, BBIOMPATH
pelIeHus, HE
IIPOTUBOpEYAINE KOHTCKCTY;

— IMICPCBOAUTL IIPHU PCHICHUU

3amaud  MHQOpPMALUIO U3
OoIHOM (opMBI B JIpyryio,
UCTIONB3YS npu
HEOOXOAUMOCTH CXEMBI,
TaOIUIIBI, rpaduku,
JarpaMMBL;

B noBcenHeBHOM XXU3HU U TTPU
W3YUYEHHUH JIPYTUX MPEIMETOB:

- pemaTb IIPAKTHYCCKHC

pacCyKJIeHUs TpPU pEUICHUU
3314w,
- pemiarthb 3aJ1a4H,
TpeOyromue mepedopa
BapHaHTOB, MIPOBEPKHU
YCIIOBUH, BBIOOpA

ONTUMAJILHOIO PE3yJIbTaTa;

- aHaJIU3UpPOBATh u
MHTEPIIPETUPOBATH
IIOJIy4YEHHBIE  PCIICHUSA B

KOHTCKCTC YCJIOBHUA 3adayi,

BBIOMpaTh  pEUICHHs,  HE
IPOTUBOpEYAILINE KOHTEKCTY;
— TMEPEBOJIUTH MPHU PEUICHUH
3a71auu

uHpopmanuoo U3

onHOM ¢opMBI 3alUCH B
APYTYIO,

HEOOXOIUMOCTH

UCIIONB3Yysl  TpHU
CXEMBI,

Ta0IUIIBI, rpadukH,




peumiCcHUuA B KOHTCKCTC YCIIOBHA
3aJa4u, BI)I6I/IpaTI> peuiCHuA, HC
IIPOTUBOPCYAIIINC KOHTCKCTY,

— pfmarb 3aAda4Yd  Ha PacydeT

CTOHMMOCTH IIOKYIIOK,

yCIyT,
MOE3JI0K U T.IL.;

— pemaTh HECJOXHbBIE 33a7a4H,
CBSI3aHHBIE C JIOJIEBBIM YYacCTHEM
BO BJIAJICHUU bupmot,
IPEIIPUITHEM,
HEJABUXKUMOCTBIO;

— pemaTh 3aJa4dl Ha MPOCTHIC
IPOLEHTHl  (CUCTEMBl  CKHJOK,
KOMHUCCHUH) W Ha BBIYHCICHUE
CJIOKHBIX MPOLICHTOB B

Pa3INYHbIX cxXeMax BKJIaa0B,
KpEAUTOB U UITIOTCK;
— pfliaThb IPAKTHUYCCKUC 3aJa4H,

TpeOyromue HCII0JIb30BAHUS

3aja4d M 3aJa4d U3 JAPYIuXx

IpcamMcTOB

AuarpaMMal.

— B moBcegHEBHOM KU3HU U

Opyu  HU3YYCHUH  JIPYTUX
MPEAMETOB:
— pemarb MpPaKTHUYECKHE

3a/la4yd U 3a/a4yd U3 JIPYTUX

IIPEAMETOB




OTpULIATEIBHBIX  YHCEIL: Ha
onpejereHue TeMIlepaTyphl, Ha
OmpeJeeHue  IOJOXKEHUs  Ha
BPEMEHHOU ocH (0 HaIIeH pbl U
MOCJIe), Ha JABUKEHUE JIEHEXKHBIX
cpenctB  (mpuxoja/pacxoid), Ha
oTmpeeeHIe TITyOUHBI/BBICOTHI 1
T.IL;

— HCIIOJIb30BaTh TTOHSTHE
Macmtaba Uil HaXOXKIEHUS
paccTosIHUM W JUIMH Ha KapTax,
IJaHax  MECTHOCTH,  IUIaHax
IIOMEIICHNUN, BBIKPOMKAX, IIpU
paboTe Ha KOMITBIOTEPE U T.II.

B moBcegHEeBHON KXWM3HM W TIpHU
U3YYEHUU APYTHUX MPEIMETOB:

— peuathb HECIIOKHBIC
MPaKTUYECKHE 3a/1a4u,

BO3HHKAIOMINC B CUTyaluAax




OBCEIHEBHOU XKU3HU

I'eomeTpus

— OmnepupoBaTh Ha 0a30BOM
YpPOBHE  TOHATHSIMH:  TOYKa,
npsimas, MJI0CKOCTh B
MIPOCTPAHCTBE, MapaAJIEIbHOCTD
U TICPIICHIUKYISIPHOCTD TPSIMBIX
U IUIOCKOCTEM;

— pacrno3HaBaTh OCHOBHBIE BHUbI
MHOTOI'PaHHUKOB (mpusma,
nvpamu/a, MPSIMOYTOJIbHBIN
napajuiesenumnesa, Kyo);

—  u300paxkarb u3y4aembie
burypsl OT pPykH H C
MIpUMEHEHHUEM IIPOCTHIX
YEePTEKHBIX UHCTPYMEHTOB;

— gaenath (BBIHOCHBIE) ILJIOCKHE
YepTEeKU U3 PUCYHKOB MPOCTHIX

00BEMHBIX (QUTYpP: BUJI CBEpXY,

- OHCpHpOBaTB IIOHATUAMU.
TOYKa, prIMaH, IIJIOCKOCTH B
IIPOCTPAHCTBE,
napaJuICJIbHOCTD n
MEPIECHANKYIISIPHOCTD
IIPpAMBIX 1 HHOCKOCTeﬁ;

- HpI/IMeHﬂTB JUJISL pemeHI/m
3a1a4 TCOMCTPHUUICCKHUC
dbakTsl, €CIIu YCIIOBUA
HpI/IMeHeHI/IH 3aaHbl B $IBHOI71
(opme;

— pemarp 3aJ1a4M Ha
HaXOXKICHUC FeOMeTpI/I‘-IeCKI/IX

BCIMYHUH IIO o6pa3uaM N

ITOPUTMaM;
- JenaTh (BBIHOCHBIC)
MJIOCKHUE YepTeKU u3

— Biaaners
F€OMETPUYECKUMU

IIOHATHAMHX IIPU PCHICHHUU

3aj1a4 U IIPOBEICHUH
MaTEMaTHYECKUX
pacCyXICHH;

— CaMOCTOSITEIILHO
(dopmyupoBaTh
OIpeIeNIEHUs
reOMETPUYECKUX (uryp,

BBIBUTATh  THUIIOTE3BI O
HOBBIX CBOMCTBAX u
IpHU3HAKaX TEeOMETPUICCKUX
¢buryp u 00OCHOBBIBATh WJIH
ompoBeprarb Hux, 0000IIaTh
17031 KOHKPETU3UPOBATH

PE3YJIbTAThI Ha HOBBIX

— Wmets npexacrasieHue o6
aKCHOMAaTUYECKOM METOJIE;
- BIIAJICTh MTOHATHEM
F€OMETPUYECKUE MecTa
TOYEK B MPOCTPAHCTBE U
YyMETh MPUMEHATh HUX A
peuieHus 3aaay;
— yYMETh NPUMEHATH IS
peuieHuss 3aja4  CBOMCTBA
IJIOCKUX U JABYTPAHHBIX
YTJIOB, TPEXTPAHHOTO YIJia;
- BIA/IETh MIOHATUEM
NEPHEHANKYJIIPHOE CEYEHUE
MIPU3MBI U YMETh MIPUMEHSTh
€ro IpH peuIeHu! 3a/ay;
BJIAJICTh  MOHITHUSMHU

HCHTPAJIBHOC )51




COOKY, CHU3Y;

— WU3BJIGKaTh HMH(POPMAIIMIO O
IIPOCTPAHCTBEHHBIX

urypax,

IIpCACTABJICHHYIO Ha 4YCPTCKaAX U

reOMCTPHUICCKUX

PUCYHKaX;
— npumMeHsaTh Teopemy lludaropa
IPU  BBIYKCICHUU  BJIEMEHTOB
CTepEOMETPUIECKUX (DUTYD;

— HAXOJUTh OOBEMBI U IUIONIAIN
IIOBEPXHOCTEN IIPOCTEUILINX
MHOTOI'PaHHHKOB c
npuMeHeHueM Gopmyi;

— pacno3HaBaTh OCHOBHBIE

BUJIbI TeJl BpauieHus (KOHYC,
HUAIMHAD, cdepa U map);

— HaXOJuTh OOBEMBI U ILIOIIAIN
IIOBEPXHOCTEN IIPOCTEUILINX

MHOI'OI'paHHHUKOB )51 TCI

PUCYHKOB 00bEMHBIX (UTYP, B
TOM UHCJE pUCOBaTh BHUJ
COOKY,

CBEpXY, CTPOUTH

CCUYCHUS MHOI'OTPAaHHUKOB,

- U3BJIEKATb,
UHTEPIIPETUPOBATH "
peoOpa3oBLIBAThH
uH(dOpMaIUIo 0
r€OMETPUUYECKHUX ¢durypax,
IPEJICTaBICHHYIO Ha
YepTexKaX;

— IPUMEHATh TEOMETPUUECKHE
(dakThl A7 penieHus 3ajad, B
TOM YHCJIE MPEANOIAraroninux
HECKOJIBKO I11arOB PEIICHHUS;

—  ONMUCBHIBATH  B3aUMHOE
paclonoKEeHUe TMPAMBIX U
IIJIOCKOCTEH B MPOCTPAHCTBE;

— (opMyIHpoBaTh CBONCTBA U

KJaccax (Quryp, NpoBOJUTH B
HECJIOKHBIX CIIy4asx
Kkinaccuukanuo ¢Guryp 1o

Ppa3 IMYHbBIM OCHOBAHUAM,

—  HCCHEeNOoBaTh  YEPTEXKH,
BKJIIOYAs KOMOHHALIUU
¢uryp, W3BJICKATh,
UHTEPIPETUPOBATH u
peoOpa3oBLIBATH
uHdopmaruio,
MIPEACTABICHHYIO Ha
4epTekKax;

- peniarhb 3a/1auu
T€OMETPHUUIECKOTO

CoACPKaHnsA, B TOM 4YHUCIIC B
CUTyaluAaAXx, Korga aJlropurm
peuiCHus HE CICAYCT SIBHO U3
YCJI0BU:, BBIITIOJIHATD

HGO6XOI[I/IMBIC ML pCHICHUA

IapajuiesIbHOe
IIPOCKTUPOBAHUE 151
IIPUMEHSTH 150, npu
IMOCTPOEHUU CEUCHUH
MHOI'OTPAaHHUKOB ~ METOJ0M
IIPOEKIINM;

— HMETb TPEJICTABICHUE O
pa3BepTKE MHOTOTPaHHUKA,
— HMETb TPEJCTABICHUE O
KOHUYECKHX CEUECHHUSX;

— HMEThb MPEJCTABICHUE O
Kacaromuxcs  chepax |
KOMOMHALIUK TeJl BpAILECHUS
U YMETh NMPUMEHATh UX MPHU
pEIIeHNN 3a71a4;

— MPUMEHSTh MPU PELICHUU
3amad GopMysly pacCTOSHUS
OT TOYKH JI0 MJIOCKOCTH;

- BIaACThb pa3HbIMHU




BpaliCHUA C IMPUMCHCHHUCM

dbopmy.
B moBcemHeBHOW KH3HU W TIPH

M3YYCHHH IPYTUX NPEIMETOB:

—  COOTHOCUTb  a0CTpaKTHBIE
reOMETpUYECKUE  TOHATHS |
bakTbI C peanbHbIMU
KU3HEHHbIMU  OOBEKTaMH U
CUTYaIUsIMU;

—  HCHOJb30BaTh  CBOMCTBa
POCTPAHCTBEHHBIX
reoMeTpuueckux  Guryp s
pelieHus TUIIOBBIX 3a/1a4

MPAKTAYECKOTO COACPKAHUS;
— COOTHOCHUTD IO N
MOBEPXHOCTEW TEI OJMHAKOBOU
(hOpMBI Pa3IMIHOTO pa3Mepa;

— COOTHOCHUTh OOBEMBI COCYJIOB

OJIMHAKOBOU (POPMBI pa3IUYHOTO

npu3HaKu Quryp;

- J0Ka3bIBaTh
Tr€OMETPUYECKHE
YTBEPKACHUS;

—  BIAQACThb  CTaHIApPTHOM
Kiaccudukanmen
IIPOCTPAHCTBEHHBIX buryp

(TupamMuIbI, MIPU3MBI,
napasuiesieunebl);

—  HaxOOUTb OOBEMBI H
TUIOIIA N MMOBEPXHOCTEN
reOMETPUUYECKHUX TN C
npuMeHeHueM GopMyi;

— BBIUHUCISATh PACCTOSIHUSA H
YTJIbI B IPOCTPAHCTBE.

B noBceiHeBHOM KU3HU U TIPU
W3YUYEHUH JIPYTUX MPEIMETOB:
—  HCIIOJIL30BaTh CBOMCTBA

r€OMETPUYECKUX GUryp s

3aJa4Hn JOITIOJIHUTCIBHBIC

IIOCTPOCHUA, HCCICa0BAaThb
BO3MOXKHOCTB IMPUMCHCHUA

TEOpEM U TUTS

(opmy
pelieHus 3a1ay;
— yMmeTb (HOpMyIHpOBaTh U

A0Ka3bIBaTb I'COMCTPHUYCCKHC

YTBEPKICHUS;
- BIIAJICTh TMOHSATHIMU
CTEPEOMETPUHU: pr3Ma,

napajuiesienunes, nupaMuja,
TeTpa’p;

— HMMETb TpeACTaBIEHUs 00
aKCMoMax CTEpPEeOMETpUU U
CIIEJICTBUSIX M3 HUX U yYMETb
OPUMEHSTh UX MPU PELICHUU
3ajady;

— YMEThb CTpPOUTH CEYEHHUs

MHOI'OI'paHHHUKOB C

crnocobaMu 3aJaHus MPSAMOi
YPaBHEHUSIMU U YMETh
OPUMEHATh TPU PELICHUU
3ajady;

— MPUMEHSTHh MPU PELICHUU
3alady U JI0Ka3aTeJbCTBE
TEOPEM BEKTOPHBIN METOJ U
METOJI KOOP/IMHAT;
—  NOpUMEHSTh  (POpMyIIbI
00BEMOB  MPSAMOYTOJIBHOTO
napajuleJienunesa, IMpPU3MBI
U UPaMHUJIbI, TETPA3Ipa Mpu
penIeHnu 3a1ay;

— TPUMEHATH TEOpEMBbI 00
OTHOLUEHUSAX OOBEMOB IMpHU
peuIeHnn 3a1ay;

— NPUMEHATh MHTErpan s
BBIUMCJIEHUSI OOBEMOB MU

HOBerHOCTCﬁ TCI




pasmepa;

Gopmy

MHOI'OI'paHHHKaA

- OLICHUBATb
IIPpAaBUJIIBHOI'O

mocjic CIujiaoB, CpPE30B H T.II.
(OHpGI[CJI}ITI) KOJIMYCCTBO

BEpUIMH, pebep ©  TpaHeu

MOJTY4YE€HHBIX MHOTOTPAHHUKOB)

peleHus 3a/1a4y
MPAKTUYECKOTO Xapakrepa u
3aJay W3 Jpyrux oobnacren

3HAHUU

HCIOJIb30BAaHUEM PA3JIMYHBIX
METOJIOB, B TOM YHUCIE U
METO/a CJIE/I0B;

— HMETh IMPEJCTABICHHUE O
CKPEIIMBAIOIINXCS MPSMBIX B
MPOCTPAHCTBE M YMETh
HAaXOJIUTh YIOJI U PACCTOSTHUE
MEXIY HUMU;

— TMPUMEHSTH TEOPEMBI O
[MAPAJUICIIBHOCTU TPSIMBIX U

IJIOCKOCTEN B IIPOCTPAHCTBC

P PELIEHUH 3a]1ay;

- YMETh IPUMCHSTH
napasuiebHOe
MPOCKTUPOBAHHE TUTS
n300pakeHus Guryp;

- YMETh PUMCHSTD
MEPIICHIUKYIIPHOCTH

NpsIMOA M TUIOCKOCTH TIPU

BpaliCHUA, BBIYHCIICHH

TLJTOIIA N chepuueckoro
nosica U o0beMa IIAPOBOTO
cJ04;

— HMEThb IMPEJCTABICHUE O
JIBUKECHHSX B MIPOCTPAHCTBE:
NapajuleIbHOM  IIEPEHOCE,
CUMMETPUU  OTHOCHUTEIIBHO
IIJIOCKOCTH, LEHTPAJIbHON
CHUMMETPUH, II0BOPOTE
OTHOCHUTEIILHO MPSIMOM,
yMETh NPUMEHSTh HUX MpHU
pelLIeHuH 3a1a4;

— HMETh MPEICTABICHUE O
IJION[AM  OPTOrOHAJIBHOU
IIPOEKIMY;

— HMETh MPEICTABICHUE O
TPEXTPaHHOM u

MHOI'OI'PaHHOM yrie u




pellIeHnH 3aa4;
—  BJaAETh  INOHATUAMHU
OpPTOTOHAJIBHOE
MIPOEKTUPOBAHHUE,
HAKJIOHHBIE U MX IPOEKIUH,
YMETh MPUMEHSATH TEOPEMY O
TpeX MEePHeHAUKYISIpax MpH
pellIeHnH 3aa4;
—  BIAIETh  TMOHATHUIMH
pPacCcTOsIHUE MEXTY
¢urypamu B MpPOCTPAHCTBE,
o0 NepHeHANKYJIApP ABYX
CKPEILMBAIOIINXCS MPSIMBIX U
YMETh TPUMEHATh UX TMpHU
pelIeHnH 3a/ay;

— BIIQJETh IOHATUEM YTOJ
MEXKIY IPSMOU u
IIJIOCKOCTBEO 17} YMETb

IIPUMCHATH €TI0 IIPHU PCHICHNUU

IIPUMCHAITD CBOMCTBA

TUTOCKHX yTJIOB
MHOTOTPAaHHOTO yIJia IpH
pEIICHNH 3a]1aY;

— HMETh TPEACTABICHUSI O
npeoOpa3oBaHUH  MTOA0OUS,
TOMOTCTHH 1 YMETh
NPUMEHSTh UX MPU PEIICHUU
3aj1ad4;

— YMCThb pCulaThb 3aJa4du Ha

TUTOCKOCTH METOIaMHU
CTEPEOMETPHH;

- YMETh IPUMCHSTD
dbopMyIBl  00BEMOB  TIpH

pelIeHUH 3a7a4




3a11a4;
— BJIAJIETH IMOHITUAMU

JIBYTPAHHBI  YroJl,  yroi

MEXTY MIJIOCKOCTSIMH,
MEePIEHANKYISIPHBIE
MJIOCKOCTH u YMETh

IIPUMEHSATh UX NPU PELICHUN
3aj1ady;

—  BIAJETh MOHATHSIMU
[pu3Ma, [apajuieienuIes 1
IIPUMEHSATH CBOMCTBA
rapasuiesienuneaa pu

PCHICHHUHU 3ada4;

- BIIAJICTh MTOHATHEM
IPSAMOYTOJIbHBIN
rapasulesIeune;y u

IIPUMEHSTH €r0 IPU PELICHUN
3aj1ady;

- BIaACTb IIOHATHUAMUA




nMpamujia, BHIbI INHpaMUL,
DJIEMEHTHI IIPaBUJIBHOU
IApaMUbI U YMETh
IIPUMEHSATh UX IPU PELICHUU
3aj1ady;

— HMCTb NPCACTABJICHHC O

TeopeMe Diinepa,
IPABUJIBHBIX
MHOTOI'paHHHKAX;

- BIIAJICTh IIOHATUEM
IIJIOILAU ITIOBEPXHOCTEN

MHOTOTPaHHUKOB H  YMETh
IPUMEHSTH €T0 MPH PEIICHUH
3aj1ay;

— BIIQJCTh TOHATHSAMHU Tena
BpameHus (UWIMHAP, KOHYC,
map u cdepa), uX CeYCHHs U
yMETh NPUMEHSATh WX TMpH

PCUICHHUHU 3ada4;




- BIIAJETH [IOHSTHSIMHU
KacaTelIbHbIC  MpsSMBIC |
IUIOCKOCTH U YMETh
MPUMEHSTh U3 TPU PEIICHUH
3ajad4;

— HMETh TMPEJICTaBICHUS O
BIMCAHHBIX W OIMCAHHBIX
chepax U yMeTh NPUMCHSTH
UX MPH PEIICHUN 33]1aY;

- BIIAJETH [TOHSTHSIMHU
00BeEM, 00BEMBI
MHOTOTPaHHHUKOB, Tell
BpaIlICHUS M IPUMEHATH HX
IIPH PEIICHUY 3a]aY;

— HMETh TMpPEACTaBICHUE O
pa3BepTKe  LHWIUMHApA |
KOHYCa, ILJIOIA N
MMOBEPXHOCTH LHJIUHApPA M

KOHYCa, YMCTb IIPUMCHATH UX




MIPU PEIICHUU
3a11a4;

— HUMETh IIPEJCTaBICHHE O
wiomand cdepel U yMeEThb
MIPUMEHSATH €ro IPH PEIICHUN
3aJ1a4;

— yMeTh pemiaTth 3a7addl Ha
KOMOMHAIIUU
MHOTOTPAaHHHKOB H  TeI
BpAIIICHHUS;

— HUMETh IIPEJCTaBICHHE O
nogo0uu B TMPOCTPAHCTBE U
yMeTh peliaTh 3aJa4d Ha
OTHOIIICHHE  OOBEMOB  H
IJIOIIA e MMOBEPXHOCTEN
Mo00HBIX (UTYP.

B mnoBcegHeBHOIl XKU3HU H
pu HU3YYEHUH TPYTUX

IIPCIAMETOB:




- COCTaBIIAATh C
HCIIOJB30BAaHUEM  CBOWCTB
FEOMETPUYECKUX ¢buryp
MaTeMaTUYECKUE MOJIEIH ISt
peleHus 3aj1a4y

MPAKTUYECKOT0 XapakTepa M

3aa4y u3 CMEXHBIX
JTUCITUTUIVH, UCCIIE0BATh
MOJYyYCHHBIE  MOJACIH U
UHTEPIPETUPOBATH
pe3yabTar

BekTopel 1 KOOpIMHATHI B IPOCTPAHCTBE

— OmnepupoBaTh Ha 0a30BOM

YPOBHE TOHATHEM JEKapPTOBBI
KOOPJIMHATHI B TPOCTPAHCTBE;

— HAXOAUTh KOOPJAMHATHI BEPIIUH
Ky0a 1 IpsMOYTOJIbHOTO

ImapaJuICIICIINIIC A

— OmnepupoBaTh MNOHATUIMU
JEKapTOBbl  KOOPAMHATHI B
MPOCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOpa, PaBEHCTBO
BEKTOPOB, KOOPAMHATHI
BEKTOPA, YIOJI MEXKY

BCKTOpaMH, CKaJIAIPHOC

— Bnaners MMOHSATUSIMA
BEKTOPHI U UX KOOPAUHATHI,

— YMETh BBITIOJIHATD
omnepaluu HaJl BEKTOPaAMU;

— UCIOJb30BaTh CKaJISIPHOE
MPOM3BEICHNE BEKTOPOB IpHU

PCUICHHUHU 3ada4;

— JlocTrkeHue pe3ynbTaToB

paznena [;

— HaXOJIUTh o0beM
napasiesenunea u
TeTpa’pa, 3aJIaHHBIX
KOOpJMHATaMHU CBOHUX
BEPIIINH;




IIPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC BCKTOPHI,
- HaXOIUTb PaCCTOAHUC

MCKOY ABYM:I TOYKaMMH,

CYMMY BCKTOPOB )51
MNPpOMU3BCACHNUEC BCKTOpa Ha

quCIiIo, yroJa MCKIY

BEKTOpaMH, CKaJISIPHOE
MPOU3BEICHUE, PACKIIAbIBATh
BEKTOP o JIBYyM
HEKOJUIMHEAPHBIM BEKTOPaM;
- 3a]1aBaTh MJIOCKOCTh
YpaBHEHHUEM B JEKapTOBOMU
CHUCTEME KOOP/IUHAT;

— peuiath NpoCTEeHIINe 3a1a4u
BBEJCHUEM BEKTOPHOTO

Oa3uca

— TPUMEHSTH YypaBHEHHE

hopmyiry

PaCCTOAHUA MCKAY TOYKAMHU,

IINITIOCKOCTH,

cdepol

PCUICHHUHU 3ada4;

YpaBHEHHUE npu
— TPUMEHATH BEKTOPHl U
METOJ KOOpJIMHAT B
IIPOCTPAHCTBE IPU PELICHUU

3aaad

— 3aJaBarb MpPSIMYK0 B
MIPOCTPAHCTRBE;

— HAaxXOJUTh PACCTOSIHUE OT
TOYKHM JO TIIJIOCKOCTH B
CHCTEME KOOPAUHAT;

—  HaxOIWThb PACCTOSHUE
MEXIY CKPEIIUBAOIIUMHUCS
NpSIMBbIMHM,  33JITaHHBIMU B

CUCTCMC KOOpAMWHAT

Hctopus maremaTtuku

OnuceiBaTh

OTOCJIBHBIC

- Hpe,ZICTaBHSITI) BKJIazJ

— Hmets IIpcaACTaBJICHUC O

— JlocTixkeHue pe3ynbTaToB




BBIJIAOIIMECS pe3yJIbTaThI,
IIOJIy4YEHHbIE B XOJE pPa3BUTHUA
MaTeMaTUKHU KaK HAyKH;

— 3HaTh IIPUMEPBI
MaTeMaTUYECKUX OTKPBITHUM U UX
aBTOPOB B CBSI3U c
OTEYECTBEHHOW M  BCEMHUPHOU
HUCTOPUEH;

— IIOHMMATh POJIb MATEMATUKHU B

Pa3BUTHH Poccun

BBIJIAIONINXCS MAaTEMaTUKOB B
pa3BUTHE MAaTEMAaTUKHU U WHBIX
HAy4YHBIX 00JIacTel;

— NOHUMATh POJIb MAaTEMaTUKH

B PAa3BUTHH Poccun

BKJIAJIE BBIJJAIOIINXCS
MaTeMaTUKOB B  pPa3BUTHUE
HayKH;

- MOHUMATh pOJIb
MaTeéMaTUKU B  Pa3BUTUHU

Poccun

pasnena I

MCTOI[BI MaTCMaTHUKH

— [IpuMeHSITh N3BECTHBIC METO/IBI
P peIlICHUHU

CTaHAAPTHBIX  MaTEMaTHYECKHUX
3azay;

— 3aMmeydaTb M XapaKTepU30BaTh
MaTeMaTHYECKHE
3aKOHOMEPHOCTH B OKpYyKarouien

I[CP'ICTBHTGHBHOCTI/I;

— MHcmons30BaTh OCHOBHBIC
METO/IbI JIOKa3aTeIbCTBA,
MPOBOAUTE J10KA3aTEIbCTBO U
BBITIOJTHSITH OITPOBEPIKEHUE;

—  [PUMEHSATh  OCHOBHBIE
METOIbI pelieHus
MaTE€MaTHYECKHX 3aJ1ay;

— Ha OCHOBC MAaTCMaTHYCCKHUX

— Hcnoap30BaTh OCHOBHBIC
METOJBI I0Ka3aTeJILCTBA,
MIPOBOAUTH JI0KA3aTEIbLCTBO U
BBITIOJIHSATH OMPOBEPKEHUE;
—  TIPUMEHATh  OCHOBHBIC
METO/BI pelieHus
MaTEeMaTHYECKHX 3aJ1a4;

- Ha OCHOBC

— JlocTrxkeHue pe3ynbTaToOB

pasnena I;
MAaTEMATHYECKUE
VICCIIEIOBAHUIO
OKpY>KaroIIEero
(MoJleTMpOBaHKe

buznuecKux

IMPUMCHATD

3HaHUA K

MUpa

IIpOoLCCCOB,




— MPUBOIUTH MIPUMEPHI
MaTeMaTUYECKUX

3aKOHOMEPHOCTEN B IpPUPOIE, B
TOM YHCJIE XapaKTePHU3YIOIINX
KpacoTy " COBEPILEHCTBO
OKPY’KaIOILIETOo Mupa u

ITPOU3BEJACHUN UCKYCCTBA

3aKOHOMEPHOCTEN B MPHUPOJE
XapakTepUu30BaTh KpacoTy H

COBCPHICHCTBO OKPYKAIOLICTO

MHpa u IIPOU3BEACHUN
UCKYCCTBA;

— TIPUMEHATh NPOCTEUIIHE
IIPOrpaMMHBIE  CPEACTBA U
JIEKTPOHHO-

KOMMYHHUKAIITMOHHBIC CHUCTCMBbI
IIpu PCIICHUHN

MAaTCMAaTHYCCKHUX 3aJ1a4

MaTeMaTUYECKUX
3aKOHOMEpPHOCTEN B IPUPOLE
XapakTepUu3oBaTh KpacoTy MU
COBEPIIECHCTBO
OKpY)Karmolero  Mupa H
ITPOU3BEACHUN UCKYCCTBA;

— TPUMEHATh IPOCTEUIINE

IIporpaMMHBIC CPCACTBA H

AJIIEKTPOHHO-
KOMMYHUKAIIMOHHbIE
CUCTEMbl TIIPU  PELICHUH

MaTEMAaTU4YCCKHUX 3a1a4,
- IIOJIB30BAThLCA

IIPUKJIATHBIMA [IPOTrPaMMaMH

151 IIporpaMMamMu
CUMBOJIBHBIX  BBIYHCIICHUU
IS UCCIIEIOBAHHUS

MaTeMaTHYECKUX 00BEKTOB

3aJa4u BKOHOMI/IKI/I)




Cucrema OIIEHKU JAOCTHKEHUS TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI OCHOBHOM 00pa30BaTesIbHON MPOrpaMMbl CPETHETO
ob1ero oopa3oBaHuUs

OCHOBHOE HalpaBJICHUE U 1IeJIb OLEHOYHOM JAEATEeIbHOCTH B 00Opa3oBaTENbHOM OpraHu3alii B COOTBETCTBUU C
tpeboBanusiMu GI'OC OO0 - omenka o0Opa30BATENbHBIX JOCTHKEHHM, OOYJarOMIMXCsS Ha Pa3IMYHBIX dTamax OO0ydeHHs Kak
OCHOBA UX MPOMEXYTOUHOM M MUTOTOBOM aTTeCTalliH, a TakK€ OCHOBA MPOLEAYP BHYTPEHHETO MOHUTOPHHIa 00pa3oBaTebHOM
OpraHMU3aIi, MOHUTOPHUHTOBBIX HCCIEAOBAHNN MYHUIIUIIAIHHOTO, PETHOHATILHOTO U (heIepaabHOTO YPOBHEH.

OCHOBHBIM OOBEKTOM CHCTEMBI OLICHKH, €€ COAEPKATeIbHOM U KpUTEepHaTIbHOM 0a3oi BeicTymatT TpeboBanus OI'OC,
KOTOpbIE KOHKPETU3UPYIOTCS B INIAHUPYEMBIX pE3yJIbTaTaX OCBOCHUS OOYUYarOIIMMUCS OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBI
00pa3oBaTeIbHON OpraHU3aluu.

CucreMa OLEHKH BKJIIOYAET MPOLEAYPbl BHYyTPEHHEN U BHEIIHEN OLICHKHU.

BHyTpeHHs OLleHKa BKIKOYAET:

1. cTapTOBYIO AMArHOCTHKY,
2. TEKyIYIO U TEMaTHUYECKYIO OLEHKY,
3. BHYTPHUIIKOJBbHBIII MOHUTOPUHT 00pa30BaTEIbHBIX JOCTHKCHHM,
4. MPOMEKYTOUYHYIO U UTOTOBYIO aTTECTAINIO O0YJArOIINXCSI.
K BHEmHMM npoueaypaM OTHOCATCS:
1. rocymapcTBeHHas HTOTOBAsk aTTECTALIMS
2. He3aBUCHMasl OLIEHKa KayecTBa OOpa30BaHMS W MOHUTOPUHIOBBIE MCCIEAOBAHUA OKPYXKHOTO, PETMOHAIBHOTO U

(benepallbHOTO YPOBHEH.



COAEPKAHUE YYEBHOI'O ITPEAMETA

«Maremaruka: aJ'II‘€6pa M Ha4dadJla MaTCMAaTHYCCKOI'O aHaJIn3a, ITCOMCTPHUS. bazoBbIit YPOBCHb

Marematruka 10 kiacc

Ne /it HaunmenoBaHue pa3fenoB U TeM Conepxanue yueOHOro maTepuania

1. BBoaHoe nosTopenue (3 u) CremeHb M €€ CBOWCTBA. YpaBHEHMs: JIMHEWHOE, KBaJpaTHOE,
palMoHAIbHOE, UPPALUOHAIBHOE MU METOAbl MX pelleHus. PanuoHanbHbIE
npoou. HepaBeHcTBa TUHEIHBIE M KBaJPAaTHBIE U CUCTEMbl HEPABEHCTB.

2. YucnoBsie pyHKIMH (3 9) OmnpenencHue 4uciioBod GYHKIMU H criocoObl e€ 3amanusg. CBoiicTBa
¢ynkuuid. [lepuonnueckne u oOpaTHble GYHKINH.

3. Tpuronomerpuyeckue Gynkuuu (12 | YucnoBast OKpy>KHOCTh Ha KOOPAMHATHOM mitockocTu. OnpeneseHre cuuyca,

q) KOCHMHYCa, TAHTeHC W KOTaHTeHC. [puroHomerpuyeckue (QyHKIUU

YUCJIOBOIO M YIJIOBOIO apryMeHTa, MX cBoWcTBa W rpaduku. Cxatue u
pacTsbkeHue  TpaduKOB — TPUTOHOMETpUYeCKHUX  (QyHkumid. OOpaTHbIe
TPUTOHOMETPHUYECKHE PYHKIUU.

4. Tpuronomerpuueckue ypaBHeHus (9 | [Ipocreiilive TpUrOHOMETPUUECKUE YpPAaBHEHHS M HEpABEHCTBA. MeTobl

4)

PCIICHUA TPUTI'OHOMCTPHUYCCKHUX ypaBHCHHﬁZ MCTOJ 3aMCHBbI HepeMeHHOﬁ,
MCTOJ| PA3JIOKCHUA Ha MHOXHUTCIN, OAHOPOAHBLIC TPHUTIOHOMCETPHUYCCKHC

YPaBHCHUAI.




[IpeobpazoBanms
TPUTOHOMETPHYCCKUX  BBIPAKCHUH

(12 9)

@opMyJbl CIOKEHUS, TPUBEACHUSA, JABOMHOTO apryMEHTa, MOHWKEHUS
crenieHu. [IpeoOpazoBaHne CyMMBbl TPUTOHOMETPUYECKHX (DYHKIUNA B
NpPOU3BEACHUE W  NPOMU3BEACHUS B CymMMy. Meroasl  penieHus

TPUTOHOMETPUUECKUX YPABHEHUN

[TpouszBoanas (20 4)

OmnpeneneHre 4YHUCIOBOM IOCIEIOBATEILHOCTH, CIIOCOOBI €€ 3a/aHus,
cBoiicTBa. IIpemen 4HUCIOBON MOCIEIOBATENLHOCTH, CBOMCTBA CXOASIIUXCA
nocneaoBarenbHocTell. Cymma OECKOHEUHOM reOMETPUYECKON MPOTPECCHH.
[Ipenen Gpynkuuu Ha 6ECKOHEYHOCTH.

3ajgauu, OpUBOAAIIME K  TOHATHIO  MPOU3BOJHOHN,  ONpeaereHHue
IIPOU3BOJHOM, BBIYHUCIECHUE NPOU3BOAHBIX. [lOHATHME NPOM3BOMHON IHI-TO
nopsnka. JuddepenumpoBanue cioxHoi pynkuuu. duddepenunpoanne
oOpaTHOM (QyHKIHH. YpaBHEHHE KacaTelbHOH K Trpaduky (QyHKIHH.
[IpumeHeHne nMpou3BOIHON IJIs UCCiIeOoBaHUs (QYHKIMI HA MOHOTOHHOCTb
U SKcTpeMyMmbl. [IpruMeHeHre nporu3BOIHOM ISl JOKA3aTeIbCTBA TOXKAECTB U
HepaBeHCTB. [loctpoenue rpadukoB ¢yukiuii. [IlpumeHneHne npou3BoIHON
JUI OTBICKAHHS HAuOOJBIIEr0O W HAUMEHBILErO0 3HAYEHUN HENPEpbIBHOM

(yHKUIHMM HAa TPOMEXKYTKE. 3a/1a4ui Ha ONTHUMH3ALHUIO.

KoMmOnHaropuka u BEpOSTHOCTH (4

4)

[TpaBuno ymuoxenus. IlepecranoBku u (hakTopuansl. Beibop HECKOIBKHX

snemeHToB. CoueTraHus u Pa3MCIICHU . bunom HreroToHa. CnyqaﬁHHe




COOBITHS B X BCPOATHOCTH.

8. IloBropenne wu  cucremarusanus | OyHkinuu. TpUroOHOMETPUYECKHE ypPAaBHEHHSI W METOABI  PEIICHMS.
ydaeOHOro Matepuana Kypca anreopsl | Tpuronomerpuueckue ¢opmynsl. [lpow3BogHas u ee NIpUMEHEHHE.
Y HayaJg MareMarnyeckoro aHanusa | KomOuHaropHble 3a1ayu.
10 xmacca (5 )
9. Beenenue B ctepeomerputo (3 ) Hcroprust BO3HMKHOBEHUS W Pa3BUTHS reoMeTpuu. OCHOBHBIE NOHATUS U
aKCHUOMBI CTEpEOMETpUM (TOYKa, NpsMas, IUIOCKOCTb, IPOCTPAHCTBO).
[IpoctpancTtBennble ¢Gurypsl (Ky0, mapajvienenunesa, Npu3Ma, NUpaMuiaa,
UWIMHAP, KOHYC, map). MoaenupoBaHue MHOTOTPaHHUKOB.
10. [TapannenbHOCTH MIPAMBIX U | B3auMHOE pacronokeHue mnpsMbIX B IpocTpaHcTBe. [lapayuensHOCTH

mockocrei (17 1)

npsaMbeIX B npoctpaHcTBe.  CkpemmBaromuecss  npsmble.  [IpusHak
CKpCIIMBAIOIINXCS MNpsSAMBIX. B3anMmHOE pacnosiokeHue mpsAMOU U
wiockoctd.  [lapayuienpHOCT,  HpsAMOM WM MIOCKOCTH.  IIpu3Hak
NapaJUIEIbHOCTH MPSAMOW M IUIOCKOCTH. B3amMHOE pacmnosoKeHHe IBYX
iockocter. [lapamnensHOCTh ABYX mIockocTel. [Ipu3Hak mapamienbHOCTH
JBYX IJIOCKOCTEMN. [TapamnensHbIi IIEPEHOC. [TapautenbHOE
IIPOCKTUPOBAHUE M €ro CBOWCTBAa. [lapajuienpHble TPOEKIMM IUIOCKUX
¢uryp. N3o00paxenue ITPOCTPAHCTBEHHBIX ¢uryp. Ceuenus

MHOI'OI'PaHHHUKOB




1.

[lepneHUKYISIPHOCT,  TPSIMBIX U

mockoctei (17 1)

Yrosn Mexzay OpsAMbIMU B IIPOCTpaHCTBE. IleplneHIMKYISIPHOCTh IPSAMBIX.
[TepnieHAMKYIAPHOCTD IpAMON u IIJIOCKOCTH. IIpusnak
IIEPIIEHIUKYJIAPHOCTH IpAMON U IIJIOCKOCTH. OpTtoronaipHOE
IPOEKTHpPOBaHME. llnomans OpPTOrOHATBHOW MNPOEKIMM MHOTOYTOJIbHUKA.
[lIepniennukynsap U HakJIOHHas. TeopeMa O Tpex NEPHEHIUKYISApax. YOIl
MEXKIy NPSIMOM M IUIOCKOCTBIO. PaccTosHME MeXIQy TOYKamu, IPSMBIMHA U
IUIOCKOCTAMM. JIByrpaHHbI yroji. llepneHauKyJIsspHOCTB IUTOCKOCTEM.
[Ipr3Hak  NEpPOEeHIUKYIAPHOCTH  IBYX  IUIOCKOCTeH.  LleHTpasnbHOE

npoekTtupoBanue. M3o0paxeHne mMpoCTpaHCTBEHHBIX (QUTYP B IEHTPaIbHOU

MIPOCKIIUU.

12. Mmuororpanauku (18 1) MHororpaHable yIrjibl M KX CBOMCTBA. BBINyKJIbIE HW HEBBINYKJIbIC
MHOrorpaHHuku. Teopema  Oiepa. IIpaBWwibHBIE  MHOTOTPaHHUKH
(TeTpasnp, KyO, OKTa’ap, HKoca’Ap, moaeka’ap). *[lomynpaBuiabHble U
3BE34aThIE MHOTOIPAHHUKHU.

13. [ToBTopenne wu  cucremarusauud | Pemenne 3amad Ha BBIYHCICHUE W JOKA3aTEIbCTBO C HCMOJb30BAHUEM

Marepuasia kKypca reomerpun 10

kimacca (13 q)

u3y4eHHbIX popmyin. M3o0pakeHue npoctpancTBeHHbIX puryp. Iloctpoenune
CEYEeHN MHOTOTPAaHHMKOB. IIpaBWibHBIE MHOrOrpaHHHMKH. Pa3BEépTku

MHOI'OI'PAaHHHUKOB, TUJIMHAPA X KOHYCA.

COHEPXXAHUE KYPCA «Marematuka: anreOpa v Hauaja MaTEMaTHYECKOTO aHAIN3a, TEOMETPpUs». Y TTyO0IEHHBINA YPOBEHb




Maremaruka 10 kiacc

Ne

HaunmenoBanue pasacioB U TCM

Conepxanue yaeOHOro MaTepuaia

BBonnoe nosTopenue (3u)

CreneHp W €€ CBOWCTBAa. YpaBHEHUS: JIMHEMHOE, KBaJApPaTHOE,
palMOHATIBHOE, MPPALMOHAIIBHOE M METOJIbl UX pelieHus. PanuoHanbHbIE

I[pO6I/I. HepaBeHCTBa JIMHCHUHBIC U KBaAPAaTHBIC 1 CUCTCMbBI HCPABCHCTB.

JeiicTBuTenbHbIC yncia (1249)

Harypanbubie u unensie uucna. Jeaumocth uyuces. OCHOBHasi TeopeMa
apu(METUKA HATYPAIBHBIX 4YHCEN. PanuoHanpHBIC, HWpPpAMOHAILHEIC,
JICCTBUTEJILHBIC UK CIIa,

yuciioBas npsmasd. UuciioBble HEPABEHCTBA. AKCHOMATHKA JEUCTBUTENbHBIX
yucesn. Moaynb  AEMCTBUTEIBHOTO 4Mcla. Meroa MaTreMaTuyecKou

HHAYKIINH.

Yucnossie pynkiuu (109)

Ompenenenne dYucIoBOW GyHKIMH W crmocoObl e€ 3amanms. CBoiicTBa

dbynkuuii. [lepuonuueckue u ooparHbie GyHKIIUU.

Tpuronomerprnueckue byHKIIUN

(244)

YucnoBasi OKpYKHOCTh Ha KOOPAMHATHOM 1tockocTu. OmnpeneseHne Cuuyca,
KOCHMHYCa, TAaHI€HC U KOTaHreHc. TpuroHomerpuyeckue (HyHKUUU
YUCJIOBOTO W YIJIOBOTO apryMeHTa, MX CBOWCTBa W rpaduknm. Ckatue u
pacTsbkeHne  TpaduKOB — TpUTOHOMETpuueckux  QyHkmmii. OOpaTHBIC

TPUTOHOMCTPHUUYCCKHC (bYHKI_[I/II/I




TpuroHoMeTpuueckue  ypaBHEHUS

(109)

HpOCTGﬁHIHG TPUTOHOMCTPHUUYCCKHUC YpPAaBHCHHA H HCPABCHCTBA. MGTOIII)I
PCIICHUA TPUT'OHOMCTPHUYCCKHUX ypaBHGHHﬁI MCTOJ 3aMCHBbI HGpGMGHHOﬁ,
MCTOA PAa3JIOKCHUA HA MHOXHTCIW, OAHOPOAHBIC TPUIOHOMCTPHUYCCKHUC

YpaBHEHUS.

[IpeobpazoBanms

TPUTOHOMETPUYECKAX  BBIPAKECHUMN

(219)

®opMmysbl CIOXKEHUS, NPUBEJICHUS, JBOMHOTO apryMeHTa, IOHMKEHUS
crenenn. [IpeoOpa3oBaHne CyMMBbl TPUTOHOMETPHUECKUX (QYHKIUN B
OpOU3BEICHUE W  TPOM3BEACHHMS B  CymMMy. Meroabl  pelleHus

TPUTOHOMETPUUECKUX YPABHEHHUI.

Kommekcupie uncia (94)

KommiekcHple yucna u OIICpaliii HaJd HHUMH. KomijiekcHple 4Hclaa |
KOOpAHHaTHAA IINTIOCKOCTB. TpI/II‘OHOMeTpI/ILIGCKaH @)opMa 3aIIMCH
KOMILJIEKCHOro u4mncia. KoMIUieKcHbIE YHciaa | KBaApPAaTHBIC YpPAaBHCHHA.
BO3B€I[€HI/IG KOMIIICKCHOT'O 4YHCJla B CTEIeHb. M3BieueHue KBaJpaTHOIo "

KY61/I‘-IGCKOF O KOPHA U3 KOMIIZICKCHOI'O YU CJIA.

[IpousBoanas (294)

OrnpeneneHue YUCIOBOM TMOCIEOBATEIIBHOCTH, CIOCOOBI €€ 3aJaHus,
cBoiicTBa. IIpemen 4UCIOBOM MOCIEIOBATENILHOCTH, CBOMCTBA CXOASIIUXCA
nociienoBatenbHocTe. Cymma 0€CKOHEYHOM Te€OMETPUYECKOM MPOrpecCcui.
[Ipenen pyHkmm Ha GECKOHEYHOCTH.

3agaur, TPUBOJAIIME K  TOHATHIO  IPOU3BOJHOM,  OMNpeJeTeHue

HpOH3BOIIHOﬁ, BBIYHUCJICHHUC IIPOU3BOIHBIX. IlonsTue HpOPI3BOIIHOﬁ II-T0




nopsinka. JuddepennupoBanre cioxHoi ¢pynkiuu. dudbdepenunupoBanue
oOpaTHOM (QyHKIMU. VYpaBHEHHE KacaTeabHOM K Tpaduky (QyHKIUU.
[IpuMeHeHne MPOM3BOHON I HCCIe0BaHUs (PYHKIIMH HA MOHOTOHHOCTh
U DKCTpeMyMbI. [IpruMeHeHre Iponu3BOIHOM IS JOKA3aTeIbCTBA TOXKICCTB U
HepaBeHCTB. [loctpoenue rpadukoB ¢yukiuii. [Ilpumenenne npous3BoIHON
JUTSI OTBICKAHUS HAMOOJBIIIETO W HANMEHBIIIETO 3HAYCHU I

HENpephIBHON (YHKITUU HA TPOMEXKYTKE. 3a/1a4l Ha ONTHMH3AIHIO.

9. Komb6unaropuka u BeposiTHocTh (74) | [IpaBuno ymuoxenus. IlepectaHoBku u (akTopuansl. BeiOop HecKOnIbKUX
aneMeHTOB. Coueranunss u pasmeunieHusa. buHom Herortona. CirywaliHbie
COOBITHS U UX BEPOSITHOCTH.
10. [loBropenne u  cucreMarnsanus | OyHkuuu. TpUrOHOMETpUYECKME ypAaBHEHUS W METOABl  PELICHUS.
y4ueOHOro Matepuaia Kypca anreopsl | Tpuronomerpudeckue (opmynel.  IlpowsBogHass u ee  NpUMEHEHHE.
U HayaJl MareMaTudeckoro aHanusa | KomOuHaTOpHBIE 3aa4U.
10 knacca (114)
1. Hekortopsie CBEJCHUS U3 | YIIIBI U OTPE3KH, CBS3aHHBIE C OKPYKHOCTBIO. PellleHne TpeyroyibHHKOB.
iaHuMeTpud (124) Teopembl Menenas u UeBsl.
12. BBenenue B ctepeomerputo (34) Hcropuss BO3ZHHKHOBEHMS W pa3BUTHS TreomMeTpuu. OCHOBHBIE TOHATHUA M

AKCHUOMBI CTCPCOMCTPHUU (TO‘lKa, Inpsamas, IIJIOCKOCTD, HpOCTpaHCTBO).




[IpoctpanctBenHble Gurypsl (Kyo, mapajienenunesa, NpusMa, MUpaMUja,

MUJINHAP, KOHYC, map) MOIICJ]I/IpOBaHI/IC MHOTI'OI'PaHHHUKOB.

13.

Hap AJJICJIBHOCTD IIPpAMBIX u

mockoctei (164)

B3anMmHOe pacnionoxkeHue npsSMbeIX B mpocTpaHcTBe. [lapamuienbHOCTH
npsaMbIX B mpoctpaHcTBe.  CkpemumBaromivecss — npsimbie.  [IpuznHak
CKPEUIMBAIOIINXCA NOpsIMBIX. B3auMHOE pacnosiokeHue TMpsSMOH U
mwiockoctu.  [lapamensHOCT  TIpsAMOKM W MWIOCKOCTH.  [Ipm3Hak
NapaJUIEIbHOCTH MPSAMOW M IUIOCKOCTH. B3amMHOE pacmnosoKeHHe [BYX
iockoctel. [lapamtensHOCTh IBYX IuiockocTei. IIpu3Hak mapamienbHOCTH
JBYX IJIOCKOCTEH. [TapannenbHbIi IIEPEHOC. [TapannensHoE
IIPOCKTUPOBAHME W €ro CcBOMCTBa. [lapamienbHble NPOEKIMH IUIOCKHUX
buryp. N3obpaxkenue MPOCTPAHCTBEHHBIX dburyp. Ceuenus

MHOT'OI'PaHHHKOB.

14.

[leprieHIMKYNSAPHOCTD

mockoctei (174)

MMpsAMBIX U

Yron mexay npsSMbIMH B IPOCTpaHCTBE. [lepneHIMKyISIPHOCTh INPSAMBIX.
[leprieHIUKYIJISIPHOCTD IPSAMON u IIJIOCKOCTH. IIpn3sHak
MEPIEHINKYJIIPHOCTH PSAMON 151 IIJIOCKOCTH. OproronansHoe
IIpOEKTUpOBaHue. llnomans OpTOrOHAIBHONW IPOEKIMM MHOIOYI'OJIbHUKA.
[leprieHnIUKyIISlp M HAKJIOHHAs. TeopeMa O Tpex NEepHEeHAUKYIsIpax. YTIoil
MEXy NPSAIMOM U IJIOCKOCTBIO. PaccTosHMe MeXIy TOYKAMH, IPSMBIMU U

IUIOCKOCTSAMU. JIByrpaHHbId yroi. lleprneHauKyJIsspHOCTh IUIOCKOCTEM.




[Ipu3Hak  MEpPHNEHOUKYISAPHOCTH  JBYX  IUIockocTel.  LleHTpanbHOE

npoekTupoBanue. M3o0paxeHue MpoCcTpaHCTBEHHBIX (UTYP B IIEHTPATBLHON

IIPOEKIINH.
15. MHuororpanauku (144) MHororpanssle yribl M HMX CBOMCTBA. BBITyKIbIE W HEBBINYKIbIE
MHOTOrpaHHuku. Teopema  Oiutepa. IIpaBWiIbHBIE ~ MHOIOTPAaHHUKU
(TeTpasnp, KyO, OKTa’ap, UKoca’Ap, noaeka’p). *[lomympaBunbHble U
3BE3/14aThle MHOI'OTPAHHUKH.
16. IloBropenne u©  cucreMarusanus | PemieHne 3amad Ha BBIUKCICHUE M JOKA3aTEIbCTBO C HCIIOJIB30BAaHUEM
Matepuana Kypca reomeTpuunlQ | m3yueHHbIx popmyi. M3o0paxenue npoctpancTBeHHBIX Guryp. [loctpoenue
KJacca (64) CEYEHUI MHOIOrpaHHUKOB. IIpaBWiIbHBIE MHOTOrpaHHUKH. Pa3BEpTkuM
MHOTOI'PaHHHMKOB, [IWJIMH]pA U KOHYCA.
Matemaruka 11 kiacc 6a30Bblil YPOBEHb
Ne 1/ HaunmenoBaHue pa3fenoB U TeM Conepxxanue yueOHOro matepuania
1. BBonHoe noBTopenue (34) @OyHKuMM. TPUTOHOMETPUYECKHME YPAaBHEHUS M METOJbl  PELICHUS.
Tpuronomerpuueckue ¢opmynsl. IlpousBogHass U ee IpPUMEHEHHE.
KoMOuHaTopHble 3a1auu.
2. Crenenn u kopHu. CreneHnnsle | [IoHATHE KOPHS N-OM CTENIEHU U3 AEUCTBUTEIBHOTO ynciaa. OyHKINH y=




dbyukiuu (1249)

v o,

[TpeobpazoBanue

ux cBoiictBa W rpapuku. CBOHCTBA KOpHA N-OM CTEIEHH.

BBIPDAKEHUM, coJepKalux pagukansl. O0oOmeHue
HNOHATHUA O TMoKa3zarene creneHu. CTeneHHble (QYHKIMHU, UX CBOICTBa U
rpaduku. J(uddepennupoBanre 1 HHTETpUpoBaHue. M3BiaedueHne KOpHSI n-i

CTCIICHU.

Iloka3arenbHas u J]OI‘apI/I(l)MI/I‘-IeCKaH

dbyukiuu (1849)

[TokazatenbHast ¢Gynkuus, e€ cBodctBa u rpaduk. I[lokazarenbHble

ypaBHeHUsi U HepaBeHCTBa. [lonsitue mnorapudma. Jlorapudmuueckas

e€ CcBOMCTBA WU CpoiictBa  jorapu(pmoB.

rpaduk.

Jlorapudmuueckue ypaBHEHHS ¥ HEPaBEHCTBA.

bynxms,
HuddepenurpoBanne

MOKa3aTeJIbHON U JIorapu(PMUIECKON QyHKITUH.

[TepBooOpa3Has u unTerpai (54)

[TepBooOpasnas. Heomnpenenenusiii uuTerpan. OmnpeaelieHHbIA HMHTETpall,
€ro BBIYHCIICHHEC W CBOWCTBA. BBIUMCIICHWE IUIOMAACH IIIIOCKUX (QUTyp.

[Ipumepsl puMeHeHus UHTErpalia B pusuke.

DeMeHTHI KOM6I/IHaT0pI/IKI/I,

CTaTUCTUKHU U TCOPHH BepOHTHOCTeﬁ

(44)

BepositHocTh ¥ reomeTpus. He3aBucHMBbIE TOBTOPEHHS UCIIBITAHUM C IBYMSI
ucxogamu. CTaTUCTHYECKHE METOIbl 00paboTku mHpopmanuu. ['ayccoBa

KpuBasi. 3aK0H OOJIBIINX YUCEII.

YPaBHGHI/ISI )51 HCPaBCHCTBA.

Cucrembl ypaBHEHU M HEPABECHCTB

(129)

PaBHOocHIbHOCTE  ypaBHeHH#. OOmMe METOJbl pEeUIeHUsT YpaBHEHUMU.
VYpaBHenue ¢ mopyisamu. HMppanvoHanbHble ypaBHEHUs. JlOKa3aTeabCTBO

HCPAaBCHCTB. Pemenue paduOHAJIbHBIX HCPABCHCTB C OI[HOﬁ HepeMeHHOﬁ.




HepaBeHCTBa C MOOYJIsIMHU. I/IppaHI/IOHaHBHBIG HCPaBCHCTBA. YPaBHCHI/ISI )51
HCPaBCHCTBA C ABYM:A IICPCMCHHBIMU. I[I/IO(baHTOBBI YPaBHCHUA. Cucremsbl

ypaBHEHUI. Y paBHEHHUS U HEPABEHCTBA C TapaMETPaMH.

7. [loBTopenne wu  cucremarusanus | Ctenenn u KopHu. CrTemeHHas, TMOKa3aTelbHas U JorapupMudecKas
ydueOHOro Marepuana Kypca anreopsl | pyHkiuu. [lepBooOpa3Hast 1 uHTerpan. YpaBHEHUs, HEPABEHCTBA, CUCTEMBbI
Y HayaJ MaTeMaTU4YeCKOro aHalHu3a | ypaBHEHUN U HEPABEHCTB.
11 kmacca (144)
8. BexkTops! B mpocTpancTBe (84) [IpsMoyronbpHass cucTeMa KOOpAMHAT B NPOCTpaHCTBE. Bekropsl B
npoctpaHcTBe. PaBeHCTBO BeKTOpOB. CIi0)KEHHE BEKTOPOB M YMHOXKEHHE
BEKTOpa Ha 4YHCI0. Yroa Mexay Bektopamu. KosummHeapHsle
KOMILJIAHAPHBIE BEKTOPHI.
9. Meron koopauHat B npoctpancTBe | KoopauHatel cepenuHbl oTpe3ka. DopMmyna pacCTOSHUS MEXIY ABYMs
(154) ToukamMH. YpaBHeHue cdepbl. Koopaunatsl BekTopa. [InnHa Bekrtopa.
CkalsipHOE  IIPOM3BEJEHUE  BEKTOPOB.  YPaBHEHHE  IUIOCKOCTH B
IIPOCTPAHCTBE. Y PaBHEHUE NPSIMOM B IPOCTPAHCTBE.
10. Hunuunp, konyc, map (154) Cdepa u map. Bzaumuoe pacnonoxenue cdepsl u miaockoctu. KacarenbHas

IUIOCKOCTh. MHOTOTpaHHUKH, BIIMCAaHHBIE B cdepy. MHOTOrpaHHUKH,
onucaHHble 0KkoJo cepsl. Llununap, konyc. IloBopor. @urypsl BpalieHus.

BnucanHele M ONMCaHHBIC OWIMHIOPBI. Ceuenus OuinHApa IINIOCKOCTBIO.




Onnunc. BnucaHHble W ONMCaHHBIC KOHYCBI.

I[BI/I}KGHI/IG IIPpOCTPAaHCTBA, BHIbI ,Z[BPI)KGHHﬁ.

Konunueckue cedeHHs.

DIEeMEHTHI

CumMeTpus pOCTPaHCTBEHHBIX (huryp (LieHTpaibHas, oceBasi, 3epKajabHas).

CUMMCTPHHA

MHOTOTPAaHHHUKOB M KpYTJbIX Tel. [Ipumepsl cMMMETpuM B OKpPYKAIOIIEM

MUpe
1. O6bembl (184) O6bém u ero cBoictBa. Ilpunmun Kapambepu. @Dopmynsl 00bEMa
napajienenunena, Mpu3Mbl, nupaMmuibl. Dopmynsl 00bEMa MWIMHIPA,
KOHYyca, Iapa u ero yacteil. OTHomeHne 00bEMOB 10100HbBIX Ten. [lnomans
MOBEPXHOCTH  MHOTOrpaHHUKA. @DOpMynbl  IUIOHMIAAW  TOBEPXHOCTH
MWINHPA, KOHYCa, [Iapa U ero 4yacTeu.
12. [loBTOpenne u  cucreMarusauus | PemieHue 3amad Ha BBIYMCIEHHE W JIOKA3aTENbCTBO C HCIOJIb30BAaHUEM
y4eOHOro MaTtepuaia Kypca | i3y4eHHBIX (JOPMYJT U CBOWCTB.
reometpun 11 knacca (124)
Martemaruka 11 kmacc yriyOieHHBIN ypOBEHb
No /it HaunmenoBaHue pa3ienoB U TeM Conepxanue yueOHOro MaTepuania
l. BBoaHoe noBTopenue (44) @ynkuuu. TpUrOHOMETpPUYECKHME YpPAaBHEHUS U METOJbl  PEIICHUS.

KomOunaTopHsie 3a1a4u.

Tpuronometrpuueckue ¢Gopmynsl. [IponsBogHas

u

cC

MIPUMEHEHUE.




Muorounens! (104)

MHOrou4JjieHbl OT OIIHOﬁ N HCCKOJIbKUX IICPCMCHHBIX. TeopeMa BGBY. Cxema

FopHepa. CI/IMMeTpI/ILIGCKI/IG U OIJHOPOAHBIC MHOI'OYJICHEBI. YPaBHGHI/IH

BBICIIUX CTEIICHEM.

Crenenn u kopHU. CTeElEeHHBIE

dbyuKkIuu (2449)

[ToHATHE KOPHS N-OM CTENEHU U3 AEHCTBUTENLHOrO yncia. Oynkiuun y=+/ ,
ux cBoicTBa U rpaduku. CBoiicTBa KOopHA n-oii crenenu. [IpeobpazoBanue
BBIPAKEHUI, coAepKalux paaukanbl. O00O0IIeHre MOHATHUA O MOKa3aTrese

crenienu.  Cremnennble  (QyHKIMM, HWX  CBOWcTBAa HW  Tpaduku.

HNuddepenuupoBanue u HHTErpupoBaHue. V3pneyeHue KOpHs n-i CTENeHU.

[TokazarenpHast U Jorapudmuyeckas

dbyukiuu (319)

[TokazatenpHast Qynkmms, e€ cBoicTBa u Tpaduk. [lokazarenpHbIC

ypaBHeHUss U HepaBeHcTBa. [lonsitue mnorapudpma. Jlorapudmuueckas

e€ CBOMCTBA WU CpoiictBa  jorapu¢pmoB.

rpadux.

Jlorapudmuueckue ypaBHEHHS ¥ HEPaBEHCTBA.

bynxms,
HuddepenurpoBanne

MOKa3aTeJIbHON U JIorapuPMUIECKON QyHKITUH.

[lepBooOpaznas u nunrerpai (9u)

[TepBooOpasnas. Heomnpenenenuwiii uuTerpan. OmnpeaelieHHbIH HMHTETpall,
€ro BBIYHCIICHHEC W CBOWCTBA. BBIUMCIICHWE TUIOMAACH IIIIOCKUX (QUTYp.

[Ipumepsl mpuMeHeHus UHTErpalia B pusuke.

DeMEeHTHI KOM6I/IHaT0pI/IKH,

CTaTUCTUKHU U TCOPHUH BepOHTHOCTeﬁ

(99)

BepositHOCTh 1 TeomeTpus. He3aBucuMbie TIOBTOPSHUS UCTIBITAHUH C IBYMS
ucxogamu. CTaTUCTHYECKHME METOIbl 00paboTku wHpopMmanuu. ['ayccoBa

KpHUBasl.




3aKoH OOJIBIINX YHCEII.

7. YpaBHeHUs u HepaBeHCTBA. | PaBHOCHIbHOCTh  ypaBHeHHH. OOImMe METOAbl pEelIeHUs ypaBHEHUH.
CucrteMbl ypaBHEHHMI M HEPABEHCTB | YpaBHEHUE C MOAYJsAMU. MppanvoHanbHble ypaBHEHHs. [[0ka3aTenbCTBO
(33u) HEpPABEHCTB. PelleHne panuoHalbHBIX HEPABEHCTB C OJHOM IMEPEMEHHOM.
HepasenctBa ¢ monynsamu. MppannoHanbHble HEPABEHCTBA. Y PAaBHEHMS U
HEpaBEHCTBA C JABYMs IepeMeHHbIMU. JlnodaHToBbl ypaBHEeHHS. CHCTEMBI
YpaBHEHUM. Y paBHEHUS U HEPABEHCTBA C MapaMETPaMHU.
8. [loBropenne u  cucremMarusanus | MHorounensl. CreneHu W KopHU. (CremneHHas, IIOKa3aTelbHAs U
y4eOHOro Marepuaia Kypca anreopsl | morapudmudeckas (yakmuu. IlepBooOpaszHas u uWHTErpaid. Y paBHEHUS,
Y HadaJg MaTeMaTH4YeCKOro aHaJIn3a | HEpaBEHCTBA, CUCTEMbI YPABHEHHI U HEPABEHCTB.
11 kmacca (164)
9. BexTops! B mpocTpaHcTBe (64) [IpsmoyrosibHass cUCTEMA KOOPAMHAT B MpPOCTpaHCTBE. BekTopsl B
npoctpaHcTBe. PaBeHCTBO BeKTOpOB. CII0)KEHHE BEKTOPOB M YMHOXKECHHE
BEKTOpa Ha 4YHCI0. Yroa Mexay Bektopamu. KosummHeapHsle
KOMIUTAHAPHBIE BEKTOPBI.
10. Meron xoopaunat B mnpoctpaHcTBe | KoopauHatel cepenunbl oTpe3ka. PopMmyiia pacCTOSHHUS MEKIY JBYMs

(159)

ToukamH. YpaBHeHue cdepol. KoopauHatel BekTopa. [lnmmHa BekTopa.

CkalmipHO€  MPOU3BEACHUE  BEKTOPOB.  YPABHEHUE  IUIOCKOCTH B

IIPOCTPAHCTBC. YPaBHGHI/IG HpHMOﬁ B IIPOCTPAHCTBC.




1.

Humuuap, konyc, map (164)

Cdepa u map. B3aumuoe pacnonoxxenue cdepsl u miockoctu. KacarenbHas
IUIOCKOCTb. MHOIOIpaHHUKH, BIIMCAaHHBIE B cdepy. MHOrorpaHHUKH,
onucaHHble 0koio cdepsl. Llmmmnaap, konyc. [loBopoT. @uryps! BpamieHus.
Bnucanssle m onucanHble DWIMHIAPBL. CedyeHWs LWIMHAPA IUIOCKOCTHIO.
Omnmunc. BnucanHele W onucaHHble KOHYChl. KoHHueckne cedeHwus.
CumMmMeTpus MPOCTPAHCTBEHHBIX (hUryp (LE€HTpajbHas, OceBasi, 3€pKajIbHas).
JIB>keHME TpOCTPAaHCTBA, BUABl JBW)XKCHUU. OJIEMEHTBI CHUMMETPUHU
MHOI'OTPAaHHHUKOB M KpYTibIX Teil. [Ipumepsl cHMMETpUM B OKpPY’KaroleM

MUpE

12.

O6bembr (1749)

O0béM u ero cpoiictBa. Ilpmamun Kasamsepu. Dopmynsl 00bEMa
napajuiefienunena, MNpu3Mbl, nupamuabl. DopMmynsl 00bEMa WIMHIpA,
KOHYyca, 11apa u ero yacteil. OTHoueHne 00bEMOB 0100HBIX Ted. [nonmanp
NOBEPXHOCTU  MHOrorpaHHuka. @opmyibl  IUOm@AM  MOBEPXHOCTH

LIUJIMHIpPA, KOHYyCa, I11apa U €r0 4acTen.

13.

HOBTOpeHI/Ie u CHUCTCMAaTHU3al s

y4eOHOT0 MaTepualia

reomeTpuu 11 kiacca (144)

Kypca

Pemenue 3aJad Ha BBIYHUCICHUEC H J0KAa3aTCIbBCTBO C HCIIOJIB30BAHUCM

U3YYEHHBIX (DOPMYJ U CBOMCTB.




TEMATHUYECKOE IINTAHUPOBAHHUE

10 knacc
Ne i/t | Tema ypoka Koin-Bo vacoB | Kon-Bo yacos
0a30BBIN YTy OJIeHHBII
YPOBEHD YPOBEHb
1. Pa3nen BBOAHOIO MOBTOPEHUSA 3 3
1.1 [ToBTOpeHne maTepuaia 7-9 kiaccos 2 2
1.2 Bxonanas xonTposbHas pabota 1 |
2. Paznen: [eiicTBUTEIbHbIE YU CJIA 0 12
2.1 HarypanbpHble u niensie yncna - 3
2.2 PanmonanpHbIC YKca - 1
2.3 HNppaumnonanpHbie ynciia - 2
2.4 MHOKECTBO IEUCTBUTEIBHBIX YUCEI - 1
2.5 Moiynb JEUCTBUTENBHOIO YHCIIA - 2
2.6 KontposnbHas pabota 1o teme «JlelicTBUTETbHBIE YHCTa» - |
2.7 Meroa MaTeMaTU4ECKON UHIAYKIUN - 2
3. Pazngen: UucnoBbie pyHKUUM 3 10
3.1 Omnpenenenre YMCIOBON (YHKIIMHA U CITOCOOBI €€ 3aaHus 0.5 2
3.2 CaoiicTBa QyHKIUI 0.5 3




33 [lepuonnueckuie PyHKIIUU 0.5 |
34 OOpatHas QpyHKIUS 0.5 2
3.5 KontpoinbHas pabota 1o teme «HucnoBbie GyHKIIUN 1 2
4. Paznein: Hekoropblie cBeleHUA U3 IVIAHUMETPUU 0 12
4.1 VYTbl M OTPE3KH, CBA3AHHBIE C OKPYKHOCTBIO - 4
4.2 Pemenue TpeyroapsHUKOB - 4
4.3 Teopembl Menenas u UeBsl - 2
4.4 Onurc, runepoosia u napadona - 2
5. Pa3nen: BBenenue B crepeoMeTpHIO 3 3
5.1 [Ipenmer crepeoMeTprun. AKCHOMBI CTEPEOMETPUHI 1 |
5.2 HexkoTtopsie cneactBus u3 akcuom 1 1
53 Pemenue 3a1ay Ha MPUMEHEHUE AKCUOM CTEPEOMETPUH U UX CIIEICTBUI 1 1
6. Pasznen: Tpuronomerpudeckue QyHKIUM 12 24
6.1 HucnoBast OKpyKHOCTb 1 2
6.2 HucnoBast OKpyKHOCTh HA KOOPJIMHATHOM TNIOCKOCTHU 1 2
6.3 KontponbHas padora o teme «HucioBbie GyHKIUUA. YUCTOBAsS OKPY>KHOCTH 1 -
6.4 Cunyc u kocuHyc. TaHr€HC U KOTaHI€HC 2 3
6.5 Tpuronomerpuyeckue GyHKIIMH YUCIOBOTO apryMEHTa 1 2




6.6 Tpuronomerpuyeckue GyHKIIMHU YTIIOBOTO apryMeHTa 1 |
6.7 @OyHKIHMH y= sin X, Y = COS X, HX CBOICTBa U rpaduku 1 3
6.8 Kontposnbhas pabora 1o teme « Tpuronomerpudeckue GyHKIIUI - |
6.9 [Toctpoenue rpaduka pynkumnn y = mf(x) 1 2
6.10 | [loctpoenne rpaduxa pynkumu y= f(kx) 1 2
6.11 I'paduk rapMoHUUYECKOTO KOJIeOaHUs - |
6.12 | ®yHkuu y = tg X, y = ctg X, uX CBOMCTBa U rpaduKu 2 2
6.13 | KouTponsHas pabota o teme « Tpuronomerpudeckue QyHKITUN 1 -
6.14 | O6patHble TPUTOHOMETpHYECKHE (DYHKIIUN - 3
7. Paszpen: Ilapauie1bHOCTH NPSIMBIX U IJIOCKOCTE 17 16
7.1 [TapannensHple OpsIMbIE B TPOCTPAHCTBE. [lapaminenbHOCTh TpEX MPAMBIX 1 1
7.2 [TapamienbHOCTh MPSIMOM U TIOCKOCTH 1 1
7.3 Pemenne 3amau no reme "llapamienbHOCTh MPSIMON U TIIOCKOCTH'" 1 |
7.4 Pemenne 3amau no reme "llapamienbHOCTh MPSIMON U TIIOCKOCTH'" 1 |
7.5 CkpeniuBaroniyecs npsmbie 1 1
7.6 VYTIIbl ¢ COHANPAaBICHHBIMU CTOPOHAMU. YTOI MEXAY MPAMBIMHU 1 1
7.7 Pemenne 3amau no teme "B3auMHOE pacmnoioKEHUE MPSIMBIX B MIPOCTPAHCTBE. Yo | 1 |

MEKTy ABYMS MPSAMBIMH"




7.8 KontponbHas padota mo teme "AkcuoMbl crepeoMmeTpun. B3zanmHoe pacrnionoxenue | 1 |
MPSAMBIX, IPSIMOM U TIIOCKOCTH"
7.9 [TapannenbHbIE TNIOCKOCTH 1 |
7.10 | CpolicTBa napaieNIbHbIX MJI0CKOCTEN 1 1
7.11 Terpasip 1 1
7.12 [Tapannenenumnen 1 1
7.13 CaolicTBa napaeaenunesa 1 1
7.14 3aJa4yu Ha NOCTPOEHUE CEUEHUM 1 1
7.15 | KonTponwHas pabora o teme "Tetpasp. [lapamnenenumnen” 1 |
7.16 | Pemenue 3amau no teme «llapaninenbHOCTh IPSMBIX U IIIOCKOCTEN 2 |
8. Paznen: Tpuronomerpuueckne ypaBHeHHsI 9 10
8.1 [IpocTeiimme TPUroHOMETPUIECKUE YPABHEHHS 5 4
8.2 Metoabl pelieHus TPUrOHOMETPUUYECKUX YPABHEHUN 3 4
8.3 KoHntposnbHas padorta 1o reme « TpuroHoMeTpuuecKue ypaBHEHHU 1 2
9. Pazgen: llepnieHAMKYJISIPHOCTH NPAMBIX U IJIOCKOCTEH 17 17
9.1 [lepnieHIUKyISIpHBIE IPAMBIE B IPOCTPAHCTBE 1 |
9.2 [TapajutenbHbIe IPsMBIE, EPIICHAUKYIISPHBIE K IIJIOCKOCTH 1 |
9.3 [Ipr3HaK nepneHANKYIIPHOCTH IPSIMOM U IIIIOCKOCTH 1 1
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TeopemMa 0 psIMOU, NEPIIEHAUKYIJISIPHON K IUIOCKOCTH

9.5 Pemenune 3am1a4 Ha nEpNEHANKYISIPHOCTh IPSIMOU U TIIIOCKOCTH 1 1
9.6 PaccrosiHre OT TOUKHM 10 MIIOCKOCTH. Teopema 0 TpEX NEePHEeHANKYIIIpax 1 |
9.7 Paccrostnue oT TOYKM 10 mockocTr. TeopeMa o TpEX MEepPIEeHINKYIISIpax 1 1
9.8 Yron Mex1y mpssMOu U IIIOCKOCTHIO 1 1
9.9 Yron Mexy npsMoi ¥ IIIOCKOCThIO 1 1
9.10 | Pemienue 3agau no teMe «llepneHAMKYISIp M HAKIOHHBIE. YTON MEXAy npsmou u| 1 |
MIJIOCKOCTBIO»
9.11 Pemienne 3amau no teme «lleprneHAUKYNIsIp M HAKJIOHHBIE. YTOJ MEXIy IpsMou u | 1 |
MJIOCKOCTBIO»
9.12 | IByrpaHHbI{ yroma 1 1
9.13 [Ipu3HaK nepneHauKyJISIPHOCTH IBYX IUIOCKOCTEN 1 |
9.14 | IlpssMOyronbHBIN napaieenune/ 1 |
9.15 | Tpexrpannslii yros. MHOrOrpaHHbIid yroJl 1 1
9.16 | KontpoapHas padota o teme "llepneHauKyIspHOCTh OPSIMON U MIIOCKOCTH" 1 1
9.17 | Pemienue 3a1a4 Ha HAXOXKAEHUE YTIIOB MEXKTY MPSAMOU U IIIOCKOCTHEO 1 |
10. Pazgea: IlpeoOpa3zoBanne TPUrOHOMETPHYECKUX BbIPAKEHHU I 12 21
10.1 CHHYC ¥ KOCUHYC CYMMBI U pa3HOCTH apryMEHTOB 2 3




10.2 | TanreHc cyMMbl B pa3HOCTH apryMEHTOB 1 2
10.3 | ®opmynsl IpuBEACHUS 2 2
10.4 | ®opmyinbl 1BOMHOTO apryMeHTa. @opMyIibl TIOHUKEHHS CTEIIEHH 2 3
10.5 | [IpeoOGpa3oBanusi CyMM TPUTOHOMETPUIECKHUX (DYHKITUI B TIPOU3BEICHUE 2 3
10.6 | [IpeoOGpa3oBanne MpOU3BEACHUS TPUTOHOMETPUUECKUX (PYHKIIHA B CyMMY 1 2
10.7 | IIpeoGpazoBanue Boipakenus Asin X + B cos x k Buay C sin (x + 1) 1 |
10.8 | MeToabl penieHus TPUrOHOMETPUUECKUX YPaBHEHUN - 3
10.9 | KouTpoarHas padbora o teme «IIpeoOpazoBaHre TPUTOHOMETPUUECKUX BbIpaKeHU» | 1 2
11. Paznen: KommiaekcHbIe 4HucIa 0 9
11.1 KommekcHbie urcna u apudpMeTHIecKie onepanuy HaJ HUMU - 2
11.2 | KoMIuiekcHbIe 4nciia U KOOPAUHATHAS TUIOCKOCTh - 1
11.3 Tpuronomerpuyeckasi popma 3anucu KOMIUIEKCHOTO YKCiia - 2
11.4 | KoMiiekcHble 4nciia U KBaIpaTHBIE YPABHEHUS - 1
11.5 | Bo3BeaeHne KOMIUIEKCHOIO 4HWCia B CTENEHb. V3BieueHne KyOMYECKOro KOpHA W3 | - 2
KOMIIJIEKCHOT'O Yucia
11.6 | KonuTponwsHas pabora o teme «KoMruiekcHbie Yuciar - |
12.Pa3aen: MHOrorpaHHMKH 18 14




12.1 [TonsiTe MHOTOTpaHHUKA 1 1
12.2 | 'eomerpuueckoe teno. Teopema Ditnepa - 1
12.3 [Ipuzma 2 1
12.4 | IlpoctpanctBennas Teopema [ludaropa - 1
12.5 [Tupamuia 2 1
12.6 | IlpaBunbHasg nupamMuaa 2 |
12.7 Yceuénnas nupamuia 2 1
12.8 | CummeTpus B MPOCTPAHCTBE 1 1
12.9 | IloHsiTHE MPAaBWIIBHOTO MHOTOTPaHHUKA 1 1
12.10 | DneMeHTbl CHMMETPHH IPABUIbHBIX MHOTOTPAaHHUKOB 1 1
12.11 | Pemenue 3anpa4d no teme «IIpaBunbHbIE MHOTOTPaHHUKN 3 2
12.12 | KonTposapHas padbota no teme "MHororpanHuku" 1 1
12.13 | Pemenue 3agad no teMe « MHOrOTrpaHHUKW 2 1
13.Paznen: IlponsBoanas 24 29
13.1 YucIioBEIE TOCIIEIOBATEILHOCTH 1 2
13.2 | Ilpenen ynuciaoBoil MOCIEI0BATENBHOCTH 1 2
13.3 | Ilpenen dbyHkuuu 2 2
134 Ornpenenenue Npou3BOIHON 2 2




13.5 Brruuciienre npous3BOIHBIX 3
13.6 | AuddepenuupoBanue cioxuoi pynkuuu. JuddepenupoBanne o0paTHoil GyHKIIHH 2
13.7 | YpaBHeHHe KacaTeabHOU K TpaduKy QyHKIIUU 3
13.8 | KonTponbsHas padbota no teme «Boluucienune npou3BOIHBIX» 2
13.9 | [IpumeHeHne NpPOU3BOAHOW IJIsi HCCIENOBaHUS (PYHKUMA Ha MOHOTOHHOCTh H 3
AKCTPEMYMBI
13.10 | [loctpoenue rpaduxoB GpyHKINN 2
13.11 | HaxoxaeHnue HaubOIBIINX U HAUMEHBIIUX 3HaUYeHUN QYHKIINH 4
13.12 | KonTponwHas pabora o teme «I[IpousBogHas» 2
14.Pa3gen: KomOnHaTOpUKA M BEPOATHOCTDH 7
14.1 [IpaBuno ymuoxxenusi. Kombunatopusie 3agauu. [lepectaHoBku U hakTOpUaibl 2
14.2 | Be1OOp HECKONBKUX 3JIEMEHTOB. bruHOMUaNbHbBIE KO3 HUIIUEHTHI 2
14.3 | Cryuaiinbie COOBITHS 1 BEPOSITHOCTH 2
14.4 | KonTpoabsHas padbora no teme «BeposTHOCTb» 1
15. Paznes moBTOpeHUs M CHCTEeMATH3allMU Y4eOHOro0 MarTepuaja Kypca ajare0pbl H 11
Havyaja MaTeMaTu4ieckoro anaausa 10 xkiaacca
15.1 Pemenwne 3ana4 mo Teme «I'paduku TPUTOHOMETPHUECKUX (PYHKITHID) 1
15.2 | Pemenue 3anau no teme « TpuroHoMeTpu4EeCKue ypaBHEHUS 2




15.3 | Pemenue 3anau no teme «IIpeoOpasoBaHue TPUrOHOMETPUUECKUX BBIPAKEHUI 1 2
15.4 | Pemenue 3anad no teme «lIpuMenenne mpon3BoIHON» 1 2
15.5 | Pemenue 3a7a4 1o BceMy Kypcy aiareOpbl M Hadasl aHajau3a 1 4

16. Pa3ges moBTOpeHHs U CHCTEMATU3ALUMN Y4eOHOIr0 mMarepuajia Kypca reomerpuu | 13 6

10 kaacca

16.1 Pemenne 3a1a4y no teme «AKCMOMBI CTEPEOMETPUH U UX CIIEICTBHSI 1 |
16.2 | Pemenue 3amau no teme «llapanienbHOCTh TPSAMBIX U IIIOCKOCTEN 2 |
16.3 | Pemenue 3ana4d no teme «lleprnenauKynsipHOCTh IPSMBIX U INIOCKOCTEN 2 1
16.4 | Pemenue 3agad no teMe « MHOrOTpaHHUKW 4 1
16.5 | UToroBas KOHTpoOJIbHAs paboTa 2 |
16.6 | O6o0maronuii ypok 2 1




11 xnacc

Ne ni/m | Tema ypoxka

Koi-Bo yacos

KoJ1-Bo yacos

0a30BBIii YTy OJIeHHBIN
YPOBEHb YPOBEHb
1. Pa3nen BBOAHOIO NOBTOPEHUSA 3 4
1.1 [ToBTOpenue matepuana 10 knacca 3 3
1.2 Bxonnas koHTposbHas paboTa - 1
2. Paszges: MHOro4/ieHbl 0 10
2.1 MHOrouseHsl 0T OJHOM IEPEMEHHOU - 3
2.2 MHOro4yIeHbl OT HECKOJIBKUX MEPEMEHHBIX - 3
2.3 YpaBHEHUS BBICIINX CTEIIEHEN - 3
2.4 KonTtponbsHas pabota 1o rTeme « MHOTOUWICHBD - 1
3. Pazgen: Crenenn u KopHu. CreneHHble yHKIMH 12 24
3.1 [loHATHE KOPHS II-M CTENIEHU U3 JECUCTBUTEIBHOTO YUCTIA 1 2
3.2 dynkiuy Buga y= ya 2 3
33 CBoiicTBa KOpHS N-i CTETIEHU 2 3
3.4 [IpeobpazoBanue BEIpAXKEHUHN, COICPKALIUX PaAUKAIIBI 2 4
3.5 KoHnTtposnbsHas padora 1o reme «CTeneHu 1 KOpHU» - 2




3.6 [TonsiTue cTeneHu ¢ JII0ObIM paIllMOHAILHBIM TTOKa3aTesIeM 2 3
3.7 Crenennbie GyHKIIUHN, UX CBOWCTBA U TpaduKu 2 4
3.8 N3Biieuenne KOpHEN U3 KOMIUIEKCHBIX YUCET - 2
3.9 Kontponbhas pabota nmo teme «CTeneHHbIe QyHKITUN 1 1
4. Paznein: Bekropsl 6 6
4.1 ITonsTue BekTopa. PaBeHCTBO BEKTOPOB | 1
4.2 CrioxeHure U BbIYUTaHUE BEKTOPOB. CyMMa HECKOJIIBKUX BEKTOPOB 2 1
4.3 YMHOKEHHE BEKTOPa Ha YHCIIO 2 1
4.4 Kommmanapnsie BekTopsl. [IpaBuiio mapauienenumnena 1 1
4.5 Pa3znoxxenue BekTopa 1o TpEM HEKOMIUIaHAPHBIM BEKTOpPaM 1 1
4.6 KontponrHas padota o teme "BekTopsl B mpocTpaHcTBE" 1 1
5. Paszpen: Iloka3zarejabHas 4 Jorapupmuyeckas GyHKuuu 18 31
5.1 [TokazaTenbHas GyHKIMSA, €€ CBOMCTBA U Tpadux 2 3
5.2 IToka3aTenbHble YpaBHEHUS 1 3
5.3 IToka3zaTenbpHbIE HEPABEHCTBA 2 2
5.4 Kontponbnas pabora mno Teme «llokazarenvHas ¢yukuus. I[lokazarensHbie | 1 -
YpaBHEHUS U HEPABEHCTBA»
5.5 [TonsiTue norapudma 1 2




5.6 Jlorapudmuueckas pyHKIMs, €€ CBONCTBA U Tpaduk | 3
5.7 KonTponbhas pabota mo teme «lloka3atenbHas u norapupmMudeckas GyHKITUN - 2
5.8 CsoiicTBa norapumon 2 4
5.9 Jlorapudmuueckue ypaBHEHUs 2 4
5.10 | KontponbHas pabota mo teme: «Jlorapudmuueckas ¢pynkmus. Jlorapupmudeckue | 1 -
YpaBHEHUSD
5.11 JlorapudmMuueckre HepaBeHCTBA 2 3
5.12 | AnddepenurpoBanne mokazaTeabHON U JTOTapuPpMUIECKOn HyHKITUH 2 3
5.13 Koutponbshas pabora o reme «CBoiicTBa Jiorapudmoy» | 2
6. Pa3znen: MeToa KOOPAMHAT B IPOCTPAHCTBE 15 15
6.1 [IpssmMoyrosibHas cucTeMa KOOPJAWHAT B IPOCTPAHCTBE 1 1
6.2 Koopaunatel BekTopa. CBsI3b MEXAY KOOPAMHATAMH BEKTOPOB M KOOPAMHATAMH | 2 3
TOYEK
6.3 [Ipocreimue 3anaum B KOOpAUHATAX 2 3
6.4 VYron mexny BekTopamu. CkaisipHOE MPOU3BEICHUE BEKTOPOB 2 2
6.5 Brruncnenne yrioB MexXAay MPSAMbIMU U TIIOCKOCTSIMHU 2 2
6.6 JIBrmkenus. Pemenne 3agay 1o teme «/IBHKEHUS» 2 2
6.7 Pemenune 3ama4 no reme «MeTo1 KOOpAUHAT B POCTPAHCTBE 3 1




6.8 KontponeHas pabora mno Teme «CkansipHO€ TNPOU3BEIACHUE BEKTOpPOB B | 1 1
MIPOCTPAHCTBE. [IBHIKEHUS»

7. Pa3znen: IlepBooOpa3Hasi U MHTErpas 5 9
7.1 ITepBooOpa3Has u HEONPEACICHHBIN HHTET AT 2 3
7.2 OnpeneneHHbId HHTErPAIT 2 5
7.3 KontponbsHas pabota o teme «IlepBooOpaszHasi u MHTETrpamm» | 1

8. Paszgen: Huauuap, KOHYC, map 15 16
8.1 [Tonstre nunuuapa. [lmomaae noBepxHoCTH HWIMHApA. Pemenne 3amaq 3 3
8.2 [TonsTue konyca. [imomanbs NOBEpXHOCTU KOHYCa 2 2
8.3 Y cedueHHbIN KOHYC | 1
8.4 Cdepa. Ypauenue cheps 2 1
8.5 B3anMHoe pacmosnoxxenue cepbl U IITOCKOCTH 1 1
8.6 KacarenpHas miockocTs K cepe 1 1
8.7 [Tnomans chepsr 2 1
8.8 Pa3Hble 3a1auu Ha MHOTOTPaHHUKH, IWJIMH]IP, KOHYC U 1I1ap - 3
8.9 O0600meHue u pereHue 3aaay no reme ««unmuuaap, konyc, map» 2 2
8.10 | KontponbHas padota no teme «llunmununp, koHyc, map» | 1

9. Pa3zges: JieMeHTHI TEOPUU BEPOATHOCTEN U MATEMATHYECCKON CTATUCTUKHU 4 9




9.1 BepostHoCTh ¥ reoMeTpust 1 2
9.2 HeszaBrcumble NOBTOPEHUS UCTIBITAHUN C IBYMsI UCXOIAMHU 1 3
9.3 Cratuctuyeckue MeTobl 00paboTKu HHMOpPMAITUU | 2
9.4 ["ayccoBa kpuBasi. 3aKOH OOJBITUX YHCETT 1 2
10.Pa3gen: O0beMbl 18 17
10.1 [TonsiTue oObeMa | 1
10.2 | O6beM npsMOYyToIBHOTO Mapasuieenue/a | 1
10.3 | O6beM npsSMOid TPU3MBI 1 2
104 O0BeM muIMHIpA 1 1
10.5 | Beruucienue 00beMOB T€J C MTOMOIIBIO ONIPEIETICHHOTO MHTErpaja | 1
10.6 | O6beM HaKIIOHHOW TIPU3MBI 1 1
10.7 O0BeM nUpaMuIbI 1 1
10.8 | O6bem koHyca 2 1
10.9 | Pemenue 3a7a4 Ha BBIYUCIICHUE O0BEMOB MPU3MBI, MTUPAMU/IBI, IUIUHAPA, KOHyca | 2 1
10.10 | O6bem mapa 2 2
10.11 | O6bem mapoBOro CErMeHTa, MapoBOro CJIO0s U MIAPOBOr0 CEKTOpa 2 2
10.12 | Ilnomaas cheps 2 2




10.13 | KonTpoabsHas pabota mo teme «O0beMbD» | 1
11.Pa3nen: YpaBHeHusi u HepaBeHcTBa. CHCTeMbl YPABHEHHII H HEPABEHCTB 12 33
11.1 PaBHOCWIBHOCTH ypaBHEHHI 2 4
11.2 | O6mmume MeTo bl pelIeHrs ypaBHEHUN 2 3
11.3 PaBHOCHMIBHOCTH HEPABEHCTB 2 3
11.4 | YpaBHEeHUs U HEPABEHCTBA C MOAYJISIMH - 3
11.5 | KouTponbsHas paboTa o TeMe «YpaBHEHUS U HEPABEHCTBA» - 2
11.6 | UppaunoHaibHBIE YPAaBHEHUS U HEPABEHCTBA - 3
11.7 | YpaBHEeHHs 1 HEPABEHCTBA C IBYMS IEPEMEHHBIMHU 1 2
11.8 | Jloka3aTenbCTBO HEPABEHCTB - 3
11.9 | Cucremsl ypaBHEHUI 2 4
11.10 | KonTpoabsHas padota no reme «CucTeMbl ypaBHEHUI 1 HEPABEHCTBY 1 2
11.11 | 3agauu ¢ mapameTpamu | 3
11.12 | UToroBas KOHTpoOJIbHAs paboTa | 1
12.Pazgen moBTOpeHHMsI M CHUCTeMaTH3aluM Yy4eOHOro Marepuaja 3a Kypce | 12 14
reomerpun 11 kinacca
12.1 Pemenue 3anau o reme «MeTox KOOpAUHAT B IPOCTPAHCTBE» 2 3
12.2 | Pemenue 3anad no teme «L{unmuuap, KoHyc, map» 4 3




12.3 Pemenue 3amay no reme «O0bEMbD» 4 3
12.4 Pentenne TecToBBIX 3a1aHUM 2 5
13.Pa3nes1 mOBTOPEHUS W CHCTEMAaTH3ALNH y4e0OHOT0 MaTepuaJia 3a Kypc ajareopsi | 14 16
U HayaJja aHajau3a 11 kiacca

13.1 Pentenne 3amad mo teme « MHOTOUJIEHBDY 2 2

13.2 | Pemenue 3ana4 no teme «Ctenenu u KopHU. CTeneHHbie PYHKITUNY 2 2

13.3 Pemenue 3amau no teme «llokazarenbHas u gorapupmMuyeckast GyHKIIAN 2 2

13.4 | Pemenue 3amau no teme «llepBooOpazHast 1 HHTErpa» 2 2

13.5 | Pemenue 3agau no teme «DJIEMEHTbl TEOPUU BEPOSITHOCTENM U MATEMAaTHYECKOU | 2 2
CTATUCTUKU»

13.6 | Pemenue 3agau mo teme «YpaBHEHHMS M HepaBeHCTBA. CHCTEMBl ypaBHEHUM U | 2 2
HEPABEHCTB)»

13.7 | Pemienue T€CTOBBIX 3aJaHUI 2 4
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3. JLA. AnekcanapoBa Marematuka. AnreOpa U Havana matemaTudeckoro ananusa. 10 kmacc. CamoctosTenbHble padOTHI.
bazossiii ypoBenb. @PI'OC. - M.: Muemo3unHa, 2019.

4. JI.LA. AnexcanmpoBa Marematuka. AnreOpa v Hayayia maTeMatudeckoro aHanmza. 11 kmacc. CaMocTosITeNbHBIE PaOOTHI.
bazosslii ypoBeHb. ®I'OC. - M.: Muemo3uHna, 2019.

5. M.A. Nuenckas ['eometpus. CamocrositenbHbie padoThl. 10 kinacc. ba3zoBeiii ypoens. — M.: Ilpocsemnienue, 2019

6. M.A. Nuenckas I'eomerpust. CamocrositenbHble pa0doThl. 11 ki1acc. ba3zoseiit ypoBeHs. — M.: IIpocsemienue, 2019

7. M.A. Nuenckas ['eometpus. Koutponbhbie padoTsl. 10-11 kimaccsl. bazosiii ypoBenb. — M.: IIpocsemenue, 2019

8. B.M. I'mu30ypr Martemaruka. Anrebpa u Hayana matrematuueckoro aHanu3za. 10 kiacc. KontponbHbie pa®oTel. bazoBbliil u
yrayonenusiii ypoau. ®I'OC. - M.: Muaemo3suna, 2019

9. B.M. I'mu30ypr Marematuka. AnreOpa U Hadajga maTeMarndeckoro aHanusa. 11 kmacc. KontposibHbie paboThl. ba3oBblil u

yrayonenusiii yposau. ®I'OC. - M.: Muaemo3suna, 2019



10. JILA. AnekcanapoBa Maremarnka. Anrebpa ¥ Havaja MareMmarmdeckoro anammsa. 10 kmacc. CaMocTOsTEIbHBIE PaOOTHI.
bazoBsiit u yriyonennsiit yposau. ®I'OC. - M.: Muemo3una, 2019
11. JLA. AnekcanapoBa Maremaruka. Anredpa ¥ Hadajla MareMatuueckoro ananusa. 11 kmacc. CamocrosiTenbHbIe PaOOTHI.
bazoserit u yrmyonennsiii yposau. ®I'OC. - M.: Muemosuna, 2019
Meroanueckue mocoous i yUUTes
1. A.I'. MopakoBuu MatemaTuka. Anrebpa u Hayana MaremaTudeckoro aHammusa. 10 xmacc. ba3oBblil u yrimyOneHHBIH YPOBHHU.
Meroandeckoe mocobue mist yuutens. M.: Muemosuna, 2019
2. AT. MopakoBuu MaTtematuka. Anrebpa U Hayana MaTeMaTudeckoro aHanmsa. 11 kimacc. ba3oBelif U yriryOJIeHHBIH YPOBHHU.
Meroandeckoe mocobue mist yuutens. M.: Muemosuna, 2019
3. C.M. Caaxksn ['eometpus. [loypounsie pazpabotku. 10-11 knaccsl. - M.: I[Ipocsemienue, 2017
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