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HanmenoBanune npeamMeTa

Marematuka

YpoBeHb, Kiace

Cpennee obmiee oopazoBanust, 10-11 knaccel

KonuuecTBo yacos no 10 xnace 11 xnace
yueOHOMY ILIaHy bazoBbiit Yrnyonennsiii | ba3zoBsrii YrinyOneHHbIN
YpOBEHb ypOBEHb YPOBEHb yYpOBEHb
B HEJIEJIO 5 7 4,5 6
B I'OJl 170 238 144 192
[TporpaMMbl 001Ie00pa30BaTENBHBIX YUPSKICHUH . AnreOpa 1 Havaa
I[Tporpamma aHanmuzal(0-11 k. «lIpocBemenue» 2016 [Iporpammer
00111€00pa30BaTENbHBIX YUPEKACHUN
JLLE. I'punun, H.E. BonkoBa-AunekceeBa. ['eomerpust 10-11 kiaccsl.
Paboune nporpammsl 1o yueOHuKy A.C. Atanacsana, B.®. byry3oBa u
mp/coct coopuuka T.A. Bypmuctpoga.. [Ipocemenue, 2019r
Mypasun I'.K., MypaBuna O.B.. Maremaruka: airedbpa u Hayaia
VYeOHUKH MaTEeMaTHYeCKOro aHaiu3a, TreomeTpusa. Aunrebpa u  Hayana

MareMaThuyecKkoro ananusa (yriyoseHHsii ypoBenb). 10 kxi., dpoda,
2020

Mypasun I'.K., MypaBuna O.B.. MaremaTuka: anredpa u Hauasna
MaTEMaTHYECKOr0 aHaIn3a, FreoMeTpus. Airedpa u Havyaia
MaTeMaTHYeCcKoro aHaim3a (06a3oBbiid ypoBeHs). 10 ki, Ipoda, 2021

Mypasun I'.K., MypaBuna O.B.. Maremaruka: anredbpa u Hayaia
MaTeMaTHYeCKOro aHajiu3a, reomeTrpus. AnreOpa U Hadana

MaTeMaThu4ecKoro ananusa (yriyoseHHbd ypoBenb). 11 k., Hdpoda,
2022

Mypasun I'.K., Mypasuna O.B. Maremaruka: anrebpa M Hadajia
MaTeMaTHYeCKOro aHanu3a, reomerpus. Aurebpa M Havaia

MareMaTtudeckoro ananuza (0a3oBwiid ypoBeHb) 11 ki -M.: Jpoda,
2022




PaGouass mporpamMMa MOAM(UIIMPOBAHA: YBEIWYCHWE YacOB HAa YCHUJICHHOE IOBTOPCHHE B

a/IanTallMOHHBIN 1epuo 1o aredpe Ha 6a30BOM U MTPO(UIBHOM YPOBHE.

Pa6ouas nporpamma o matematuke 10-11 kaccoB cocTaBiieHa Ha OCHOBE:

e @enepa’dbHOTO rOCYIapCTBEHHOT0 00Pa30BaTEIILHOTO CTAHAPTA CPEIHET000IIEeTo
o0Opa3oBaHus,

e Konnemnmus pa3Butusi MaremMatndeckoro oopazoanus (PacopsokenuellpaBurenbcTa
P® ot 24.12.2013 roma Ne 2506-p);

OOII cpemnero obmero oopazopanmst ' bOY COILINe3
e qnporpammsl Bocriutanus [ bOY COILI Ne3.

I[aHHaH IIporpamMma OoTpaxacTt 00s13aTeNIbHOE IJis1 YCBOCHHS B CpGI[HCfI MIKOJIC
COACPIKAHUC O6y‘leHI/I$I MAaTCMAaTHUKCE.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS YYEBHOI'O TIPEJIMETA

Memanpeomemmoie pe3yiomamol

c(hOopMUPOBAHHOCTD:

— CIOCOOHOCTH CaMOCTOSITEIbHO CTaBUTh 1€ y4eOHOW W UCCIIENOBATENbCKOM, MPOSKTHOU
NeSTeTbHOCTH, TUIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATh M OIICHUBATh Y4eOHBIE JTEHCTBUS B
COOTBETCTBUU C MOCTABJICHHOM 3a/1a4€il U YCIOBUSIMU €€ BBINIOJIHEHUS,

— YMEHHS CaMOCTOSATEIbHO IJIAHUPOBATh ATbTEPHATHBHBIC MYTH JIOCTHKEHHUS LEJei, OCO3HAHHO
BBIOMpATh Hanbosee YpPpeKTUBHBIE CITOCOOBI pelieHrs YIeOHbBIX U MMO3HABATEIHHBIX 33]1a4;

— YMEHHUS HaxXOJUTh HEOOXOIUMYI0 HH(OpPMAINIO, KPUTHUYECKHA OICHWBATh M WHTEPIPETUPOBATH
uH(GOPMAIIMIO B Pa3IMYHBIX UCTOYHHKAX (B CIPABOYHHKAX, IUTeparype, VIHTepHeTe), MpecTaBIsaTh
uHbOpMaIlMi0O B pa3nuyHOM ¢dopMe (CIOBECHOM, TaOIMUYHOM, TrpaduuecKkod, CUMBOIUYECKOIN),
oOpabaThiBaTh, XpaHUTh W TIepeAaBaTh MH(POPMAIUIO B COOTBETCTBHHM C ITO3HABATCIHHBIMU WM
KOMMYHHKATHBHBIMU 33]Ja9aMU;

— HaBBIKOB OCYIIECTBJIICHUS II03HABATEIHHOW, Yy4EOHO-UCCIEAOBATEIBCKON U  MPOEKTHOM
JESTEIbHOCTH, HaBBIKAMU pa3pelieHus mpobieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOATEIHLHOMY
MOMCKY METOIOB PEIICHUs MTPAKTHYSCKUX 33724, IPUMEHEHUIO PA3IMYHBIX METO/I0B TTO3HAHHUS;

— yMEHUS MPOIYKTUBHO OOIIATHCS U B3aUMOJIEHCTBOBATH B MPOIIECCE COBMECTHOM IEATEIHLHOCTH,
YUUTHIBATh MO3UIIUN APYTUX YIACTHUKOB JESATENbHOCTH, 3(HEKTUBHO pa3peniatb KOH()IUKTHI,

— BIAACHUS S3BIKOBBIMH CPEJICTBAMH — YMEHHUS SICHO, JIOTMYHO W TOYHO HW3JIaraTh CBOIO TOUKY

3pC€HM, NCII0Jb30BaTh aJICKBATHLIC SI3BIKOBBIC CPEACTBA,


https://rmc.vsevobr.ru/data/ckfsys2/files/files/2017-2018/04/koncepciya_razvitiya_matem_obrazovaniya.pdf

— BJIAJICHUS HABBIKAMHU MO3HABATEIHHON peeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUHA U
MBICIIUTENBHBIX IPOLIECCOB, UX PE3yJbTaTOB U OCHOBAHUM, I'PAHUI] CBOETO 3HAHUS M HE3HAHMUS,
HOBBIX II03HABATEJIbHBIX 3a/1a4 U CPEACTB UX JOCTHIKEHHUS.
Jluunocmmuuie pezyiomamaol

c(hOpMUPOBAHHOCTE:

— LIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKH
MaTeMaTHKHU 1 OOIIECTBEHHON MPAKTHKHU €€ IPUMEHEHUS;

— OCHOB CaMOPAa3BUTHUS U CAMOBOCIIUTAHHS B COOTBETCTBUHU C OOIEUYETOBEYECKMMH LIEHHOCTIMU
U HJeaJaMHM TpaXKJAaHCKOro oOOIIecTBa; TI'OTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSTENIbHOM,
TBOPUYECKOIN U OTBETCTBEHHOMN JESITEIBHOCTU C IPUMEHEHUEM METOZ0B MaTEMATHKU;

— TOTOBHOCTHU U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHNUI0, HAa IPOTSKEHUH
BCEH JKU3HHU;

CO3HATEJILHOTO OTHOLICHMsS K HENpephlBHOMY OOpa30BaHMIO KaK YCIOBMIO YCIEIIHOM
npodeCCHOHATIBHON U OOIIECTBEHHOM JesITeIbHOCTH Ha OCHOBE PAa3BUTON MOTHMBALMU Yy4eOHOIl
JESTEIbBHOCTH U JIMYHOCTHOTO CMbIC/IA U3YYEHUSI MATEMaTHKU,

3aWHTEPECOBAHHOCTH B MPHUOOPETEHUH W PACIIMPEHUH MAaTEeMAaTUYECKHX 3HAHUH M CHOCOOOB
JecTBUM, OCOZHAHHOCTH B IOCTPOCHUM UHIMBUAYaJIbHOW 00pa30BaTeIbHON TPACKTOPHH;

— OCO3HAHHOro BbIOOpa Oyaymed mnpodeccuu, OPUEHTHPOBAHHOW HA  NPUMEHEHUE
MaTeMaTUYeCKUX METOJ0B M BO3MOXKHOCTEH peanu3aluyd COOCTBEHHBIX >KU3HEHHBIX ILJIAHOB;
OTHOWIEHUSI K TNPO(PECCHOHANBHON JAEATEIbHOCTH KaK K BO3MOYKHOCTH Y4YacTHsl B PELICHUH
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAIMOHATIBHBIX TPOOIIEM;

— JIOTMYECKOTO MBIIIJICHUA: KPUTUYHOCTU (YyMEHHE paclo3HaBaTh JIOTUYECKH HEKOPPEKTHBIE
BBICKA3bIBaHUS ), KPEATUBHOCTHU (COOCTBEHHAs! apryMEHTallUsl, OIPOBEP KEHMsI, TOCTAaHOBKA 3a/1a4,
dbopmynupoBKa mpodsem, paboTa Ha/l UCCIAEAOBATEIILCKUM ITPOSKTOM H JIp.).

PesyabTaTsl peaqinzanuu BOCIUTATEIbHOI0 NOTEHIIHAJA YPOKa:

® YCTAaHOBJIEHHWE JOBEPUTEIbHBIX OTHOIICHUNH MEXIy YUUTEIEM U €ro y4eHUKaMu,
CIOCOOCTBYIOLIMX IMO3UTUBHOMY BOCHPHUSTHIO y4yallUMHCA TpeOOBaHUNW W NPOCHO yUHTENd,
NPUBJICUEHUIO HMX BHUMaHUSA K o0OcyX7gaeMoil Ha ypoke HH(OpMaIUK, aKTUBU3ALMH HX
MIO3HABATEJILHON 1EATEIbHOCTH;

e T00YXXJEHHE HIKOJBHUKOB COONIOAATh Ha YpOKE OOIICNpPUHATHIE HOPMBI MOBEIEHUS,
npaBwiia OOMIEHHS CO CTapUIMMH (YYUTENSIMHU) M CBEPCTHUKAMHU (LIKOJbHUKAMM), MPUHIUIIBI
yueOHOM TUCIUIUIMHBI U camoopranu3anuu, «[IpaBuia BHyTpeHHEro pacnopsika 00yJaronmxcsy;

® TpUBJICYCHHE BHUMAHHS HIKOJBHUKOB K LIEHHOCTHOMY aclEeKTy M3y4aeMbIX Ha YpOKax
SIBJICHU, OpraHu3aIisl UX paboThl ¢ MOJy4yaeMoil Ha ypOKe COLMAIIbHO 3HAUMMOU nH(popMaruen —
UHHUIMMPOBAaHUE €€ OOCYKIEHMs, BBICKA3bIBAHUS YYAIIMMHUCS CBOETO MHEHHUS IO €€ IOBOLY,

BbIPa0OTKH CBOErO K HEll OTHOLLIEHUS;

® TpUMEHEHHE Ha YpPOKE MHTEPAKTUBHBIX (POpPM pabOThl ydalIMXCs: WHTEIIEKTYaTbHBIX



UTP, YPOKOB-IIYTCIIECTBUM, CTUMYJIUPYIOIIMX II03HABATEIbHYI0 MOTHUBALUIO IIKOJIbHUKOB;
JTUIaKTUYECKOTO TeaTpa, IAE MOJy4YeHHbIE HA YPOKE 3HAHHs OOBITPHIBAIOTCS B TeaTpPalbHBIX
MOCTAaHOBKAX; JIMCKYCCHI, YpOKOB- IHCITyTOB, YPOK-KOH(EpPEHLHUs, KOTOpPbIE AT y4al[UMCs
BO3MOXXHOCTh MPHOOPECTH OMBIT BEIACHHSI KOHCTPYKTUBHOTO JUAJOra; IpyNIoBON pabOThl WK
paboThI B mapax, KOTOpbIE y4yaT IIKOJbHUKOB KOMAHIHOW paboTe W B3aUMOJCHCTBHUIO C JAPYTHMHU

JETHEMU.

Ilpeomemmnoie pe3ynomamel

c(hOpMUPOBAHHOCTH:

— TPEICTaBICHUH O MaTeMaTHKe KaK 4YaCTH MHPOBOW KYJIBTYpbl U O MECT€ MaTeMaTHKU B
COBPEMEHHOM IMBWIM3AIMK, O CIOCO0axX OMUCAaHWA Ha MAaTeMAaTHUYEeCKOM SI3BbIKE SIBJICHHIMA
peaIbHOTO MUPAa;

— MpeACTaBICHUN O MAaTEMaTHUYECKUX MOHATUAX KaK O BaXKHEUIINX MaTeMaTHYECKHX MOJENSX,
MO3BOJIAIOIIMX OMHUCHIBATh U M3y4yaTh pa3HbIe MPOLECCHl U SBJICHUS; MOHMMAaHUE BO3MOKHOCTH
AKCHOMATUYECKOT0 MOCTPOCHUSI MAaTEMAaTUYECKUX TCOPHUIA;

— YMEHUW TPUMEHEHUs METOJIOB JOKAa3aTeNbCTB W QJITOPUTMOB PEIICHHS; YMEHHS HX
MPUMEHSTh, TPOBOAUTH JOKA3aTEIbHBIE PACCYKACHUS B X0JI€ PELICHHS 3a/1a4;

— CTaHJApPTHBIX MPHUEMOB pEIICHUS PALUOHAIBHBIX U HMPPALMOHAIBHBIX, MOKAa3aTEeNbHBIX,
CTETICHHBIX, TPUTOHOMETPUYECKUX YpaBHEHHI U HEPaBEHCTB, WX CHCTEM; HCIOIb30BaHUS
TOTOBBIX KOMIIBIOTEPHBIX MPOTpPaMM, B TOM YHUCIE JIJIsi TIOMCKA IYTH PEIICHUS W WILTIOCTPALUU
pelieHusi ypaBHEHUH 1 HEPABEHCTB;

— yMeHUH OOOCHOBBIBaTh HEOOXOAMMOCTh pACIIMPEHUS YHUCIOBBIX MHOXECTB (LIejble,
palrioHaIbHbIE, eHCTBUTEIbHBIC, KOMIUIEKCHBIC YHCIIa) B CBA3HU C Pa3BUTUEM alreOpHhl (pelieHne
ypaBHEHUH, OCHOBHAS TeopeMa ainreopsl);

— YMEHHH OMUCHIBATH KPYT MAaTEMATUUYECKUX 3aJ1a4, JIs PEIICHUS] KOTOPHIX TpeOyeTCsl BBECHNE
HOBBIX TMOHSATHH (CTeneHb, apuPMETHUYECKHl KOpeHb, Jorapudm; CHHYC, KOCHHYC, TaHTEHC,
KOTAHI'€HC; AapKCHUHYC, AapKKOCHHYC, apKTAaHI€HC, apKKOTAHTEHC, peIIaTh IPaKTUYECKUE
pacueTHbIe 3a/ladyll M3 OKPYXKAIOIIEro MHUpa, BKIIOYas 3a/ladd MO COLMaIbHO-3KOHOMHYECKOMN
TEMaTHKe, a TAK)KE U3 CMEKHBIX TUCIUIUINH;

— yYMEHUH TpPHUBOJIUTH TMPHUMEPHI pEaTbHBIX SBICHUH (TPOIECCOB), KOIMYECTBEHHBIS
XapaKTePUCTUKA KOTOPBIX OMHUCHIBAIOTCS C TIOMOINBIO (PYHKIMH; WCIOJIB30BaTh TOTOBBIC
KOMITHIOTEPHBIC TTPOTPAMMBI JUTsI HILTIOCTPAIIMN 3aBHCUMOCTEH; OMUCHIBATh CBOWCTBA (DYHKITHH C
omopol Ha WX TpadUKH; COOTHOCUTH PEATbHbIE 3aBUCUMOCTH W3 OKPYXKAIOMIEH >KU3HU U U3
CMEXHBIX AUCIHUIUTUH C DJIEMEHTAPHBIMH (YHKIHMSIMH, J€1aTh BBIBOABI O CBOMCTBAX TaKUX

3aBHUCHMOCTEM;



- YMEHHMH OOBACHATH HAa NpPUMEpPax CYTh METOAOB MAaTEeMAaTHYECKOTO aHalW3a IS HCCIEIOBAHUS
GYHKIMA W BBIYMUCICHUS IUIOMIAACH (UTyp, OrpaHUYCHHBIX Tpadukamu (yHKIUNH;, OOBSACHATH H
TeOMETPUYCCKUH, U (PU3UUECKUI CMBICI MPOU3BOIHOM; MOJIB30BATHCS MOHATHEM MPOU3BOIHON MPH
OTHCAaHUU CBOMCTB (PyHKLIUH;

— TpeACTaBIEHUH O TMpoleccax U SBJICHHUSIX, HUMEIOUIMX BEPOSTHOCTHBIA Xapakrep, O
CTaTUCTHYECKUX 3aKOHOMEPHOCTSAX B DPEATbHOM MHpPE, 00 OCHOBHBIX MOHATHUAX DIIEMEHTAPHOM
TEOPHH BEPOSITHOCTEH; YMEHMH HAXOJUTh M OLIEHUBATh BEPOSTHOCTH HACTYIJICHHUS COOBITHH B
NPOCTEUIINX MPAKTHYECKUX CUTYALUAX U OCHOBHBIC XapaKTEPUCTUKHU CIyYaHbIX BEINYHH;

- HAaBBbIKOB UCIOJIb30BAHUA T'OTOBBIX KOMIIBIOTCPHLBIX IIPOrpaMM Ipu PCIICHUH 3a/1a4

B pe3yabTaTe nzydyenusi yueoHoro npeamera «MareMaTuka» Ha YPOBHE CpeHEro o01ero
oOpa3oBaHus:

10 - 11 knaccot

Dnemenmuvl meopuu MHOMCECINE U MAMEMAMUYECKOU J102UKU

Bovinycknuk nayuumca:

— CB00OOZHO OmMEepUpOBAThH MOHATUSIMU: KOHEUHOE MHOYKECTBO, 3JIEMEHT MHOXECTBA, MIOJIMHOKECTBO,
nepecedcHre, OOBCAMHEHWE W PA3HOCTh MHOXECTB, YHCIOBBICE MHOXECTBA HA KOOPJIWHATHOU
OpsIMOM, OTPE30K, MHTEPBAN, MOJYHHTEPBAI, MPOMEKYTOK C BBIKOJIOTOW TOYKOH, rpaduueckoe
MPEACTABICHNE MHOKECTB Ha KOOPAMHATHOM MJIOCKOCTH;

— 3a/1aBaTh MHOKECTBA MEPEUUCICHUEM U XapAKTEPUCTUUECKUM CBONCTBOM;

— ONEepUpOBATH MOHATUAMM: YTBEPXKACHHE, OTPUIAHUE YTBEPKACHUS, HCTUHHBIE U JIOKHBIE
YTBEPKACHUS, TPUUMHA, CTIEACTBHUE, YACTHBIN CTy4ail 00IIero yTBepKAeHHsI, KOHTPIIPUMED;

— TPOBEPATHh MPHUHAIJIECKHOCTh IJIEMEHTAa MHOXKECTBY; — HAXOAWUTh TepecedyeHrue u oObeAHMHEHHE
MHO>KECTB, B TOM YHCIIe MPEJCTaBICHHBIX TpadUuecKr Ha YUCIOBOM MPSMOW M Ha KOOPAMHATHOM
IUIOCKOCTH; — TPOBOJAUTH JOKa3aTeNbHBIE pACCYXIEHUS JUIs OOOCHOBAHHS  HWCTUHHOCTH
YTBEPKJICHU.

B nosceonesnoii sorcusnu u npu uzyuenuu opy2ux npeomemos:

— WCIIOJH30BaTh YHCIIOBBIE MHOXKECTBA Ha KOOPAMHATHOW MPSMON M HAa KOOPAMHATHOW TJIOCKOCTH
JUISL ONHCAaHWsI peajbHBIX MPOILIECCOB W SIBIICHWH; MPOBOJUTH JOKa3aTeIbHBIC PACCYKIICHUS B
CUTYAIUSIX TTOBCETHEBHOM KM3HU, TIPU PEIICHUH 33724 U3 APYTUX MPEAMETOB

Ha yznyonennom ypoeHe 6bINYCKHUK NOAYYUM GO3MONCHOCHD HAYUUMbCA — OIEpUPOBATh
MOHSITUEM ONPEICICHUS, OCHOBHBIMU BUJIaMU OIPE/IETICHU, OCHOBHBIMHU BUIAMH TEOPEM;

— IMOHUMATh CYTh KOCBEHHOT'O JJOKA3aTeNbCTBA;

— OIIEPHUPOBATE MOHATUAMU CUCTHOI'O U HECUECTHOI'O MHOKCCTBA,



— IPUMEHSTh METOJ] MaTeMaTHYEeCKOH MHIYKIIUHU ISl POBENICHUSI PACCYKIACHUA U TOKA3aTEIbCTB U
IPY PELICHUH 33/1a4.

B noeceonesnou sxcusnu u npu uzyueHuu opy2ux npeomMemos:

— WCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3bIK M SI3BIK JIOTUKU JIJISI ONKCAHUS PEATbHBIX
NPOIIECCOB U SIBJICHUH, IIPH PEIICHUH 3324 IPYTHX YYCOHBIX ITPEIMETOB

Yucna u eviparrcenus

Buinycknuk nayuumcs:

CB00OOIHO OTIEPHPOBATH MOHATHIMHU: HATYpPaJbHOE YHCIO, MHOXKECTBO HATypalbHBIX YHCEN, IIEJI0e
YKCII0, MHOKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAs! JNpOOb, NECITUYHAS JAPOOb, CMEUIAHHOE YHCIIO,
palnroHaIbHOE YHCII0, MHOKECTBO PALlMOHAIBHBIX YHCEN, HPPALMOHAIIEHOE YHCIIO0, KOPEHb CTEIEeHU
n, JACHCTBUTEIHHOE YHCIO, MHOKECTBO JICHCTBHTEIBHBIX UYHCEINl, TEOMETPHUYECKAs MHTEPIPETAIIHS
HATYPaJIbHBIX, [EJIbIX, PAIIHOHATBHBIX, JCUCTBUTEIBHBIX YHCET; — MOHUMATh U OOBSICHITH PasHUILY
MEX/Ty MIO3UIIMOHHOW Y HEMIO3UIIMOHHOM CUCTEeMaMU 3aIiCH YUCEIT;

— MEPEeBOJIUTH YMCIIa U3 OJHOW CHUCTEMBI 3alUCH (CUCTEMBI CUHMCIICHHS) B APYIYyIO; — JIOKa3bIBaTh U
UCIIOJIB30BaTh TPU3HAKU JCITUMOCTH CYMMbI W TIPOM3BEICHUS TPU BBIMOJHEHUH BBIYUCICHUN W
peLlICHUH 33]1ay;

— BBINOJIHATH OKPYTJICHHE PAIIMOHAIBHBIX U UPPAIMOHATIBHBIX YHCEI C 3aJaHHON TOYHOCTHIO;

— CpaBHUBATh JICHCTBUTEIILHBIC YMCIIA PA3HBIMU CIIOCOOAMH;

— YNOpSAOYMBATH YWCIIA, 3aMCAHHBIE B BUAEC OOBIKHOBEHHOH W NECATHYHOW APOOH, YMCIa,
3aMMcaHHbIe ¢ UCTIOIb30BaHIEM apHU(PMETHIECKOTO KBaIpaTHOTO KOPHS, KOpHEH CTeneHu OoJblie 2;
— Haxoauth HOJ/] 1 HOK pa3ubiMu crioco6amu ¥ HCTIONB30BaTh UX MIPU PEIICHUU 3a/1a4;

— BBITMIOJHATH BBIYHCIECHUS U TIPeoOpa30BaHuUs BBIPAKEHUH, COIepKAIIUX NEHCTBUTENbHBIC YHCTa, B
TOM YHUCJIe KOPHU HATypalbHBIX CTEMEHEH;

—  BBHIIOJHATH  CTAHJApTHBIE  TOXKIECTBEHHBbIE  MpeoOpa3oBaHUS  TPUTOHOMETPUUYECKUX,
Jorapu(pMHUECKUX, CTETIEHHBIX, UPPAIIMOHAIBHBIX BHIPAKEHUH.

B noeceonesnoil scuznu u npu uzyyeHuu opyeux npeomemos.

— BBITIOJTHATH U OOBSACHATH CPABHCHHE PE3YJHTATOB BRIYMCICHUHN MPU PEIICHUH MPAKTUICCKUX 3a/1a4,
B TOM YHCIIE TPUOIMKEHHBIX BRIYUCICHUN, UCTIONB3YsI pa3HbIE CIIOCOOBI CPAaBHEHHIA,

— 3aIUChIBaTh, CPAaBHUBATh, OKPYIJIATH YMCIIOBBIC JaHHBIC PEAbHBIX BEIHYHH C HCIOJIB30BAaHHEM
pa3HBIX CUCTEM U3MEPEHHUS;

— COCTaBIISITh U OLIEHUBATh Pa3HBIMU CIIOCOOAMHU YUCIIOBBIE BHIPAKEHUS TIPH PEIICHUHU TPAKTHUECKUX
3a/1a4 U 3a]1a4 U3 IPYTuX Y4eOHBIX MPEIMETOB

Ha y2nyonennom ypoene 8bINYCKHUK ROJIYYUN 803MONCHOCHb HAYUUNIBCA:

- CBO60I[HO OICpHUPOBATH YUCIIOBBIMHU MHOKECTBAMU IIPU PCHICHUU 3a1aY,



— MOHMMATh IPUYMHBI 1 OCHOBHBIE UCH PACIINPEHUS YMCIOBBIX MHOYKECTB;

— BIIIETh OCHOBHBIMU ITOHATHSAMY TEOPHUH ACIMMOCTH IIPYU PEILICHUN CTAHIAPTHBIX 3aJa4

— UMeTh 6a30Bble IPEJCTABICHNUS O MHOXKECTBE KOMIICKCHBIX YHMCET;

- CcBOOOJIHO BBITOJIHATH TOKJECTBCHHBIE npeoOpa3oBaHus TPUTOHOMETPUUYECKHUX,
JOrapu(pMHUECKUX, CTEIICHHbIX BBIPAXKEHUM;

— BIazieTh hopmysoi Onnoma HeroToHa,

— IIPUMEHSITH [P PELIECHUN 3ajad TEOPEMY O JIMHEWHOM npezactasieHun HO/L;

— IPUMEHSTH NIPU pelieHnu 3a1a4 Kuraiickyro Teopemy 00 ocTaTkax;

— IPUMEHSITH IIPU pellieHnu 3a1ad Mainyto teopemy depma;

— YMETb BBIIOJHSATH 3aIIMCh YNCIA B IO3UIIMOHHOM CUCTEME CUMCIICHUS;

— HIPUMEHSTH NPH PEILIEHUH 33]1a4 TEOPETUKO-YUCIOBbIE (DYHKIMH: YUCIIO U CyMMa JIeIUTEINEH,
byHKk1MIO Diinepa;

— IPUMEHSTH NIPU PEIICHUH 3a/1a4 [eHbIe Apo0u;

— IPUMEHSTH IIPU PEIICHUH 32,124 MHOTOWIEHBI C ICWCTBUTEILHBIMU U IIEITBIMU KOS (DUIICHTAMH;

— BJIAJETh NOHATUSAMHU NPUBOJUMBIM M HENIPUBOAUMBIM MHOIOWIEH U IMPUMEHATHh UX IIPHU PELICHUU
3aja4;

— NPUMEHSITH IIPU pelieHnu 3a1a4 OCHOBHYIO TEOpEMY aJIreOphl;

— TPUMEHSTH MPHU PEHICHUH 3a7ad NpocTelire QyHKIMA KOMIUIEKCHOW MepeMEeHHON Kak
reoMeTpuyecKre mpeodpazoBaHus

Dyukyuu

Buvinycknuk nayuumces:

Bragers moHATUSMU: 3aBUCHMOCTb BEJIMYMH, (DYHKLHMS, apryMEeHT W 3HaueHHe (PyHKIMH, 00JacTb
onpezeNeHuss 1 MHOXECTBO 3Ha4eHMH (yHKUUH, rpaduK 3aBUCUMOCTH, Tpaduk (QyHKUUU, HYIH
(GYHKLMHU, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, BO3PACTaHHE HA YHMCIOBOM IPOMEXYTKE, yObIBaHHE Ha
YHCIIOBOM NMPOMEXYTKE, HanOoJIblllee 1 HaUMEHblIlee 3HaYeHHe (DYHKIIMU Ha YHCIIOBOM IIPOMEKYTKE,
nepuoanydeckas QyHKIUS, NEPUOJ, YeTHAs M He4YeTHas (YHKIUH; YMEThb NPUMEHSITb 3TH MOHSITUS
IIpU pelIeHnN 3ajay;

— BJAJIETh MOHATUEM CTeNeHHas! (QYHKIUS; CTPOUTDH €€ TpaduK U YMETh IPUMEHATh CBONCTBA
CTETIeHHOU (DYHKIIMU TP PEIICHUH 3a/1aY;

— BIJIaJETh MOHATHAMH IOKa3aTesbHasg (YHKIIMs, SKCIIOHEHTA; CTPOUTh UX IpadUKH U yMETb
NPUMEHSTh CBOMCTBA MOKa3aTeNbHON (PYHKINU pU pelIeHUH 3a1a4;

— BJIQJIETh MOHATHEM JIorapupMudeckas QyHKIHS; CTPOUTH €€ rpauK U yMeTh IPUMEHSTh CBONCTBA

norapudmuyueckoil GyHKIMH MIPU pELIeHUH 3a/1ay;



— BJIAJCTh MOHATUSAMH TPUTOHOMETpUYECKHE (YHKIHHU; CTPOUTHh UX TpapUKUd U YMETh MPUMEHSThH
CBOWCTBA TPUTOHOMETPUYECKUX (YHKLUMH HpU PELIeHUH 3aJay; — BIaJeTh MOHATHEM oOpaTHas
(GyHKLUSA; TPUMEHATH 3TO MOHATHE IPU PELICHUH 33/1a4; — IPUMEHSTh NP PEIIEHUH 3a/1a4 CBOICTBa
(GYyHKLUI: 9eTHOCTh, NEPUOTUIHOCTD, OTPAaHHYEHHOCTb;

— IPUMEHSTh IPU PELICHUH 3a/1a4 IpeoOpa3oBaHus rpaukoB QYHKIUI;

— BIAJeTh MOHATHAMHU YHCIIOBAas IOCIEAOBATENBLHOCTh, apHU(PMETHUYEeCKass U TIeoMeTpudecKas
porpeccusi;

— MPHUMEHATh IPU PEUICHWH 3aJad CBOWCTBA M MPU3HAKH apU(PMETUYECKOH M TeOMETPUYECKOMH
IIPOTPECCU.

B noeceownesnoti sxcusnu u npu uzyuenuu opyux yueOHolx npeomMemos:

— ONpENENATh [0 rpapuKaM M MCIONb30BaTh JUIsl pEIICHUs MPUKIAJHBIX 3a7a4 CBOICTBa peabHbIX
IPOILIECCOB U 3aBUCUMOCTEH (HauOOJbIINE U HAUMEHbIINE 3HAYEHHUs, IPOMEXKYTKH BO3PACTaHUS U
yObIBaHUS QYHKIIMH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, aCUMIITOTHI, TOUKHU Neperuda, nepuos u T.11.);
— UHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOH CUTYaIUH;.

— OIIpeNeIIATh Mo rpadukaM NpocTeliine XapakTepUCTUKU MEPUOAMYECKUX MPOLIECCOB B OMOJIOTUH,
HIKOHOMUKE, MYy3bIKE, PaJIMOCBA3H U Jp. (aMILTUTY/1a, IEPUOJ U T.I1.)

Ha y2nybnennom ypoene 6bInyCKHUK ROJIYHUUM 603MONCHOCHb HAYUUMbCA:

- BJIAJIETh MOHATHEM ACUMITOTHI M YMETh €r0 IPUMEHSTh [IPU PELICHUH 3a/1a4;

- MPUMEHTh METOJbl pelIeHus MNpocTedmunx aupdepeHaIbHbIX YpaBHEHUNH IEPBOTO M
BTOPOTO MOPSIIKOB.

Texcmosvie 3a0auu

Buinycknuk nayuumcesa:

— Pemats pa3Hble 3a/1a4M MOBBIIIEHHONW TPYAHOCTH;

— QHAJIM3UPOBATh YCIIOBUE 3a/1a4M, BEIOWPATh ONTUMAJIbHBIA METO/ PELICHHS 3aJlauM, paccMaTpuBast
pa3IUYHbIE METO/IbI;

— CTPOUTH MOJEJIb PELIECHUS 3a7auu, IPOBOIUTH 1I0KA3aTEIbHbIE PACCYKAEHUS NPU PELIEHUH 3a/1a4H;
— pewarth 3aj1aud, TpeOyromue nepedopa BapuaHTOB, MPOBEPKU YCIOBUH, BHIOOpA ONTHMAIBHOTO
pe3yJbTaTa;

B noeceonesnoti scuznu u npu uzyueHuu opyeux npeomemos:

— pelaTh NPakTUYECKUE 334a4U U 3a/1a4M U3 IPYTUX IPEIMETOB

Ha y2nyonennom ypoeéne 6blnycCKHUK ROJYUUN 603MONHCHOCHL HAYUUMBCA:

— aHaNU3UPOBAaTh U WHTEPNPETHUPOBATH MOTYUYECHHBIE PELIECHUS B KOHTEKCTE YCIOBUS 3a/ayH,

BbIOMpATh pEelIeHUs, HE MPOTUBOPEYAIie KOHTEKCTY;



— MEPEeBOJIUTH MPH PEIICHUH 3aJaud MH(POpMaIUio U3 OAHON (OpMBI 3aMUCH B APYTyI0, UCTIONb3Ys
py HEOOXOTUMOCTH CXEeMbI, TaOIHIIbI, rpaduKu, TUarpaMMBl.

Ypasuenusn u nepagencmea

Buinycknuk nayuumcs:

— CBoOoOnHO omnepupoBaTh IOHATHSMHU: YpPaBHEHHE, HEPABEHCTBO, PAaBHOCWIBHBIE YPAaBHEHMS U
HEPaBEHCTBA, YPABHEHME, SBIAIOIIEECS CIEACTBUEM JPYrOro YpaBHEHUs, YPAaBHEHMsI, PABHOCWIbHBIC
Ha MHOXXECTBE, PaBHOCWJIbHBIE MPEOOpa30BaHMs YPAaBHEHHIA; — PEIIaTh pPa3HbIC BUIbI YPaBHEHUH H
HEpaBEHCTB M MX CHUCTEM, B TOM YHUCII€ HEKOTOpble ypaBHeHUs 3-U u 4-i cremeHei, ApoOHO-
paloHaNIbHbIE U UPPALMOHAIIBHEIC,

— OBJIa/IeTh OCHOBHBIMHU THUIIAMH IOKA3aTEJIbHBIX, JOrapu(pMUUECKHX, HPPALIMOHAIBHBIX, CTEIEHHbBIX
YPaBHEHUI M HEPABEHCTB U CTaHAAPTHBIMU METOJAMH MX PELICHUI U NPUMEHATH UX NPU PELICHUU
3az1ay;

— IPUMEHATH TeopeMy be3y K peleHuI0 ypaBHEHUN;

— IIPUMEHATH TeopeMy BueTa [11s peleHnss HEKOTOPBIX YPAaBHEHM CTEIIEHU BBILLIE BTOPOM;

— IOHMMATh CMBIC]I TEOPEM O PaBHOCUJIBHBIX W HEPABHOCWJIBHBIX MpeoOpa3oBaHUSIX ypaBHEHUH U
YMETb UX JOKa3bIBaTh;

— BJIAJIETh METOJIAaMH PELLEHUS YPaBHEHUN, HEPABEHCTB U UX CUCTEM, YMETh BbIOMpaTh METO]
peleHust 1 000CHOBBIBATh CBOI BHIOOD;

— HCIIOJIB30BaTh METOJ MHTEPBAJIOB JJIsl PEIIEHUs] HEPABEHCTB, B TOM YHUCIIE IPOOHO-pAIIMOHAIBHBIX
U BKJIIOYAIOIIMX B ce€0sl HppallMOHAIbHBIE BBIPAKEHMUS,

— pewarbh anreOpandeckue YpaBHEHMs] M HEpaBeHCTBA W HX CHUCTEMBl C IapaMeTpamu
anredpandeckuM U rpapuueckuM MeToaMu;

— BJIaJIETh Pa3HBIMU METOJIAMHU JJ0OKA3aTeJIbCTBA HEPABEHCTB;

— penlaTh YpaBHEHMS B LIEJIBIX YHCIIAX;

— wu300pakaTh MHOXECTBA Ha IUIOCKOCTH, 3a/1aBa€Mbl€ YpaBHEHUSMHU, HEPABEHCTBAMHM U HX
CHUCTEMaMH,;

— cBOOOJIHO HCHOJIB30BATh TOXJIECTBEHHbIE MPE0Opa3oBaHUsl MPU PEIICHUH YPABHEHUH M CUCTEM
YpaBHEHUM.

B nosceonesnotl dcusnu u npu uzyyeHuu Opy2ux npeomemos.

— COCTaBJIATh U pellaTh YpaBHEHUs, HEPABEHCTBA, UX CHCTEMBI IPU PEIICHUH 3a/1a4 JPYTUX YUeOHbBIX
IIPEMETOB;

— BBINOJIHATD OLIEHKY MPaBOIN0A00MS pe3ylbTaToOB, MOIYyYaeMbIX MPU PEIICHUHU PA3IUIHBIX

YpaBHEHUI, HEPABEHCTB U UX CHUCTEM IIPU PEIICHUH 3a/1a4 APYTUX YUEOHBIX IIPEIMETOB;



— COCTaBJIATh U pelIaTh YPaBHCHHUS M HEPABCHCTBA C MapaMeTpaMu NpPU PEUICHUH 3a7ad APYrux
y4eOHBIX IPEMETOB;

— COCTaBJIATh YpaBHCHHE, HEPABEHCTBO WJIM UX CHUCTEMY, OIKCHIBAIOIINE PEATbHYIO CHTYAIUIO HIIH
NPUKIAJHYIO 3a/1a4y, HHTEPIPETHUPOBAThH MOJYUYCHHBIC PE3YJbTaThl; — UCIOJIb30BATh MPOrPAMMHBIC
Cpe/CTBa NP PEUICHUH OT/ICIbHBIX KIIACCOB YPABHEHUI U HEPABECHCTB

Ha yznyonennom yposne 6blnyCKHUK ROIAYUUM 803MONCHOCHb HAYYUMbCA:

— CBOOOJIHO OTpENeNsaTh TUI W BBHIOMPATh METOJl PEUICHHS ITOKa3aTEIbHBIX W JIOTapU(PMHUSCKUX
YpaBHEHHII W HEPAaBEHCTB, HWPPAIIMOHAIBHBIX ypPaBHCHH W HEPAaBEHCTB, TPUTOHOMETPUYECCKHX
yYpaBHEHHIA U HEPABCHCTB, UX CHCTEM;

— CBOOOJTHO pelIaTh CHCTEMbI IMHEHHBIX YPaBHEHUH;

— pemiath OCHOBHBIC TUIIBl YPABHEHUI U HEPABEHCTB C ITapaMeTpaMHu;

— IPUMEHSTh NIPU PElIeHUH 3a1a4 HepaBeHcTBa Ko — BynsikoBckoro, bepuysuy;

— HMMETh MPEJCTABICHUE O HEPABEHCTBAX MEXK/Y CPCIHUMH CTCIICHHBIMU DYHKIIUU — BIIAJCTh
MOHSATUEM aCUMIITOTHI M YMETh €0 PUMEHSTH ITPHU PELICHUHU 3371ay;

— MPUMEHSTh METOJbI PelIeHHs TpocTelmuX aupdepeHualbHBIX YPAaBHEHUH MEPBOTO U BTOPOTO
TIOPSIIKOB

Dnemenmol Mamemamuieckozo aHanu3a

Bovinycknuk nayuumcs:

— BIIQJICTh TIOHATHEM OECKOHEUHO YOBIBAIOINAs T€OMETPHUECKAs MPOTPECCHS M YMETh IPUMEHSTH €T
IpY PEIICHUH 3a/1a4;

— IPUMEHSTH JUTS PEUICHHUS 3a/1a4 TEOPHIO MPEJIEIIOB;

— BJIAJICTh MOHATUSAMHU OCCKOHEYHO OOJIbINE U OECKOHEYHO Majlble YMCIOBBIC MOCIICIOBATEIIBHOCTH
U YMETh CPaBHUBATH OECKOHEYHO OOJIbIITNE U OECKOHEYHO Mallble TIOCIIe0BATEIbHOCTH;

— BIQJIETh MOHATUSAMHE: IPOU3BOIHAS (PYHKIIMKM B TOUKE, MPOU3BOAHAS (DYHKIMH; — BEIYUCIIATH
NIPOM3BOJIHBIC JICMEHTAPHBIX (DYHKIIUH ¥ UX KOMOWHAIHIA,

— HCCIIe0BaTh (YHKIIMH Ha MOHOTOHHOCTh M OKCTPEMYMBI; — CTPOUTH TpapUKH M MPUMEHATH K
PEIICHHIO 3a]1a4, B TOM YHUCIIE C TapaMeTPOM;

— BJIaJICTh MTOHATHEM KacaTelbHas K rpaduky QYHKIIMHE U YMETh IPUMEHSTH €r0 IPH PEIICHUH 3a/1a4;
— BIIAJIETh MOHATHAMH TIEPBOOOpasHas (QYHKIIHS, ONMPEACICHHbIH HHTETPal, — MPUMEHITh TEOPEMY
Hprorona—JIeliOnua u ee cieacTBUS ISl PEIICHUs 3a1a4.

B nosceomnesnoii sicusHu u npu uzyuenuu opy2ux yueoHvlx npeomemos.

— pemaTh NMPHUKIAIHBIC 33Jaud U3 OUOJOTHH, (GU3UKU, XUMHU, SKOHOMHKH U JIPYTHX TNPEIMETOB,
CBSI3aHHBIC C UCCIICIOBAHMEM XapaKTEPUCTHUK MPOIECCOB;

— UHTCPIIPECTUPOBATH MOJYUCHHBIC PC3YJIbTAThI



Ha y2nybonennom ypoéne 6binyCKHUK ROJIYHUM 603MONCHOCHb HAYUUMbCA:

-cBOOOJHO BJIQJETh CTaHAAPTHBIM aNIaparoM MAaTEMaTU4YEeCKOro aHaliu3a JJs BBIYUCIIECHHUS
POM3BOIHBIX (PYHKIIUH OJHOM MEpEeMEHHOM;

— CBOOOJHO MPUMEHSATH almapaT MaTeMaTWYecKOro aHaju3a ISl MCCIEOBaHUS (YHKUUN H
HOCTPOECHUS IrpaMKOB, B TOM YHCIIE UCCIEIOBAHUS Ha BBITYKIIOCTb;

— OIEepPHUPOBATH MOHATHEM ITEPBOOOPa3HON (DYHKIMU ISl pEILICHHS 3a71ay;

— OBJIaJETh OCHOBHBIMU CBeJIeHMsMU 00 uHTerpasie Herorona—JIeiiOHuna u ero mpocreimux
IIPUMEHEHUSX;

— OIIEPUPOBATH B CTAHJAPTHBIX CUTYaLUSIX IPOU3BOAHBIMU BBICIIUX ITIOPSAIAKOB;

— yMeTh IPUMEHATH NP PELLICHUU 3aJ1a4 CBOICTBA HENIPEPBIBHBIX (DYHKIIUH;

— YMeTb IIPUMEHATH IPU PELIICHHH 3a1ad TeopeMbl Beiepmrpacca; — yMeThb BBIIOJHATH
OpUOIMKEHHbIE BBIYUCIEHHS (METOJbl PpELICHUS ypaBHEHUH, BBIUMCICHUS OIPENEICHHOIO
UHTETpasia);

— YMETb IIPUMEHATH IPWIOKEHUE MPOU3BOJHOM M ONPENEICHHOTO MHTETpajla K PELICHUIO 3a1a4
€CTECTBO3HAHNS;

— BJIAJIETh MOHATHSAMHU BTOpasi MPOU3BOHAS, BHITYKIOCTh rpaduka GyHKIMH U yMETh HCCIEI0BATh
(YHKLUIO Ha BBIIYKJIOCTh

Cmamucmuka u meopus 6epoamuocmei, 102uKa 4 KOMOUHAMOpuUKa

Buinycknuk naywumca:

OnepupoBaTb OCHOBHBIMM OIHCATEIbHBIMU XapaKTEPUCTHKAMHU YHCIOBOTrO HabOpa, MOHSATUEM
reHepajibHasi COBOKYIHOCTb U BEIOOPKOIL U3 Hee;

— OIepUpoBaTh MOHATHSAMH: 4YacToTa U BEPOSITHOCTb COOBITHS, CyMMa U IPOU3BEICHHE
BEPOSTHOCTEH, BBIYUCIISATH BEPOSATHOCTH COOBITUI Ha OCHOBE IMOJICUETa YUCIIAa HCXO/I0B;

— BJIa/IETh OCHOBHBIMH MOHATUSAMU KOMOMHATOPUKY U YMETh UX MIPUMEHSIThH [IPU PEIICHUN 3a/ay;

— UMETb NpeCTaBICHNE 00 OCHOBAX TEOPHU BEPOSTHOCTEH;

— UMETb MPEJCTABICHNE O TUCKPETHBIX U HENPEPBIBHBIX CIyYalHbIX BEIIMYUHAX U PACIpPEACIICHHUSX,
0 HE3aBHCHMOCTH CIIy4allHbIX BEJIMYHH;

— AMETb NPEJCTABIECHUE O MATEMAaTHYECKOM O’KMJIAaHUH U JUCIIEPCUM CITyYalHBIX BEJTUYMH;

— MMETh NPEJICTABICEHHE O COBMECTHBIX PACHPEICICHUAX CIy4alHBIX BEIUYHMH; — INOHUMATh CYTh
3aKOHA OOJIBIIMX YHCET U BHIOOPOYHOIO METO/1a U3MEPEHHSI BEPOSITHOCTEI!;

— MMETh IPEACTABICHUE O HOPMAJIBHOM PacIpelesIeHHH U MPUMepax HOPMaJIbHO PACIPEIEICHHBIX
CIIy4alHBIX BEJIMYMH; — UMETh NIPEJACTABICHUE O KOPPEIALUY CIIy4aliHbIX BEJIUYMH.

B noeceonesnoti scuznu u npu uzyueHuu opyeux npeomemos:

— BBIYHCJIATH UJIN OLICHUBATh BEPOATHOCTH COOBITHH B peaHBHOﬁ KHU3HU,



— BBIOMpATh METOIbI MOIXOISAIIETO IPEACTABICHUS K 00paOOTKN JaHHBIX

Ha y2nyonennom ypoene 8bINYCKHUK ROJIYYUM 803MONCHOCHb HAYUUNIbCA:

— UMETb NPEJCTaBICHNE O IICHTPAIBHOM MPENEIbHON TeOpeMe;

— UMETh TMPEJICTABIICHUE O BEIOOPOYHOM KOI(DPHUIIMECHTE KOPPEISIIINK U JIMHEHHOW perpeccuu;

— HUMETh MPEICTABICHUE O CTaTUCTUYCCKHX THIIOTE33aX M IMPOBEPKE CTATUCTUYECKOH THUIOTE3BI, O
CTaTUCTHKE KPUTEPUS U €€ YPOBHE 3HAUUMOCTH,

— UMETh TMPEJICTABIICHUE O CBSI3H YMIUPUUYECKUX U TEOPETUUCCKUX PACTIPEIICIICHUI;

— WMETh NpEICTaBICHUE O KOIWPOBAHWH, JBOMYHOW 3allUCH, IBOWYHOM JIepEBE; — BIAJETh
OCHOBHBIMH MOHSTHAMU Teopuu rpadoB (rpad, BepiiuHa, peOpo, CTENeHb BEPIIMHEI, TyTh B Tpade) u
YMETh MPUMEHSTH UX MPH PEIICHUHU 33]1aY;

— UMETh NPE/ICTABJICHUE O IEPEBbIX M YMETh PUMCHSTh IIPU PEIICHUH 33]1a4;

— BJIQJICTh MTOHATUEM CBS3HOCTh U YMETh IPUMEHSITh KOMIIOHEHTBI CBS3HOCTH TIPU PEIICHUH 33]1a4;

— YMETb OCYILIECTBIISTH IyTH 1O pedpaM, 00X0 bl pedep 1 BepiiuH rpada;

— MMETh MPEACTaBICHUE 00 JHIIEPOBOM U TAMUILTOHOBOM IyTH, UMETh TPEIACTABICHUE O TPYTHOCTH
3a/1a49¥ HaXOXKCHHS TaMUJIBTOHOBA ITYTH;

— BIIQJICTh MOHSTHSIMA KOHECYHBIC H CYCTHBIC MHOKECTBA U YMETh WX MPUMEHSTH IPU PEIICHUH 33]1aY,
— YMETh IPUMEHSATh METOJl MATEMaTHYCCKOW MHTYKIIHH;

— YMETb IPUMEHSATH IPUHLUIT JIMpHUXJIe IpU PELICHNH 3a/1a4.

I'eomerpus

Buvinycknuk nayuumcsa:

-BJIAZIETh T€OMETPUUYECKUMU MOHATUAMU IIPU PEIICHHUH 33Jad U MPOBEACHUN MATEMaTUYECKUX
pacCyXIEHHI;

— CaMOCTOSITEIbHO (HOPMYITUPOBATh OINpPEAEIICHUS] T€OMETPUUECKUX (PUTyp, BBIIBUTATh TMIOTE3bI O
HOBBIX CBOWCTBaX M IMpHU3HAKAX TEOMETPUYECKUX (QUryp U OOOCHOBBIBATH WJIM ONpPOBEPraTh HX,
0000111aTh MM KOHKPETU3UPOBATh Pe3yJbTaThl HA HOBBIX Kiaccax (UTYyp, MPOBOJAUTH B HECIOXKHBIX
CIIy4asix KJlacCU(pUKaLuio (GUTYp MO Pa3IMYHBIM OCHOBAaHUSM;

— HCCIenoBaTh YEpPTEXKH, BKIOYass KOMOWHAIMU (GUryp, H3BIEKaTh, WHTEPHPETUPOBATH U
npeoOpa3oBbIBaTh HH(POPMAIINIO, IPEACTABICHHYIO Ha YepTexkax;

— pfmats 3agadd reoOMETPHYCCKOro COACPIKAHUA, B TOM YHCIIC B CUTyalUAX, KOTrJa aJITrOpUTM
pemicHrud HE CICAYET SABHO U3 YCIOBHA, BBIIIOJIHATH HCO6X0}II/IMI)IG A PCIICHHUA 3aaavdu
JIOTIOJTHUTEIIbHBIE TIOCTPOCHUS, HCCIIE0BAaTh BO3MOXHOCTh NPUMEHEHHs TeopeM H (GopMmya ais
peleHus 3a1a4;

— yMeTh (OpMyJIMPOBATh U I0KA3bIBATh TEOMETPHUECKUE YTBEPKICHHUS;



— BIIAICTh NOHATHAMM CTEPEOMETPUU: IIPU3MA, TapAJUIECICIUIIE, TMPaMUa, TETPAdIP;

— UMETb NPEJCTaBICHUS 00 aKCHOMAaxX CTEPEOMETPHH M CIEICTBHSIX M3 HUX U YMETh MPUMEHSTHh UX
IIPU PEILLECHUN 3a/1a4;

— YMETb CTPOUTH CEYEHHS] MHOTOTPAHHUKOB C UCIIOJIb30BAHUEM PA3IIMUYHBIX METOJI0B, B TOM YHCIIE U
METOJIa CIIEOB;

— UMETh IPEJCTABICHUE O CKPEUIMBAIOLIMXCA NPSAMBIX B IPOCTPAHCTBE M YMETh HAXOIUTh YIOJI U
paccTosiHuE MEKIy HUMU;

— HPUMEHATh TEOPEMBI O MAPAJUIECIBHOCTH NPSAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE IIPHU PELICHUU
3ajad4;

— yMeTh IPUMEHATH NapajljieIbHOE IPOEKTUPOBAaHUE I U300paXkeHus QuUryp;

— YMETb IPUMEHSATD IIEPIEHANKYISIPHOCTH IPSIMOU U IIJIOCKOCTH IIPU PEILICHUH 33]1a4;

— BJAJAETh NOHATHUAMH OPTOTOHAJIBHOE IPOEKTUPOBAHUE, HAKIIOHHBIE M UX IPOEKIHH, YMETh
IIPUMEHSATH TEOPEMY O TPEX MEPIICHINKYIIApaxX PU PELICHUH 3aaY;

— BJIQJIETh MOHATUSAMHU PACCTOSTHUE MEX]y PUIypaMU B IPOCTPAHCTBE, OOLIMI MEPIEHIUKYIIAP ABYX
CKPEIMBAIOIINXCS NPAMBIX U YMETh IPUMEHSTH UX IPU PELLIECHUH 3a/1a4;

— BJIQJIETh MOHATHEM YIOJ MEXIY NPSMOM M INIOCKOCTBIO U YMETh NPUMEHATH €ro IpU PELICHUU
3az1ay;

— BIIAJIETh ITOHATUSMM JIBYTPaHHBIN YroJl, yroj MEKIY IIJIOCKOCTSAMH, IEPIEHIUKYIIIPHBIE INIOCKOCTH
Y yMETb IPUMEHATH UX NIPU PELICHUHM 3a/1a4;

— BJAJETh NOHATUIMM NIPU3MA, apajuIeIIeNUIIE] U IPUMEHATh CBOMCTBA Napaljiesienuneaa npu
pEILLIEHUN 3a/ay;

— BIIA/IETh OHSITHEM IIPSIMOYTOJIBHBIN MapalIeNIeNUIE ] U IPUMEHATD €0 IIPU PELICHUH 33/1a4;

— BJIAJIETh NOHATUSIMM MUPAMUAA, BUJIbI TUPAMUJ], JJIEMEHTHI PAaBUIBLHON MUPAMUIBI U YMETh
IPUMEHATH UX MPU PELICHUH 3a/1a4;

— UMETh NMPEJCTABIIEHUE O TeOpeMe Diliepa, MpPaBUIbHBIX MHOTOTPAHHUKAX;

— BJIAJIETh NOHATUEM IUIOLIAJAN ITOBEPXHOCTEN MHOIOTPAHHUKOB U YMETh IPUMEHSATH €ro IpU
pEILLIEHNN 3a/ay;

— BIIAJIETh MOHATUSMU Tella BpalleHus (IINHIP, KOHYC, Iap U cdepa), UX CEYeHUs] U YMETh
NPUMEHSTh UX MPU PELICHUH 3a/1a4;

— BIIA/IETh NOHATHUSMM KacaTelbHbIE MPSMBIE U TUIOCKOCTH U YMETh IPUMEHATD IIPH PEILICHUH 3a4a4;
— UMETh NPEACTaBICHUS O BIMCAHHBIX U OMUCAHHBIX cepax U yMETh MPUMEHATh UX MPHU pEeIICHUH
3aja4; — BJIa/IeTh NOHATHSIMU 00BEM, 00bEMbl MHOTOI'PAaHHHUKOB, TEJl BPAILIEHHUs U IPUMEHATh UX MPU

pelieHny 3a1ay;



— HMETh MPEACTABJICHUE O Pa3BEPTKE MIIMHIAPA M KOHYCA, IUIOMIAJM MOBEPXHOCTU LWIMHApPA U
KOHYCa, YMETh MPUMEHSTh X MPHU PEIICHUH 33/1a4;
— UMETh MPEJCTABIICHUE O TUIOIIAU CPepbl U YMETh IPUMEHSTh €ro IPH PEIICHUU 3a1a4;
— YMETbh peulath 3aa4i Ha KOMOWHAIMU MHOTOTPAHHHUKOB U T€J BPALCHUs; — UMETh IIPEJCTaBICHUE
0 moao0uu B MPOCTPAHCTBE W YMETh pelIaTh 3aJaud Ha OTHOIIEHHWE OO0BEeMOB U IUIOLIanel
MOBEPXHOCTEH MO0OHBIX GUTYP.
B noeceonesnou sxcusnu u npu uzyuenuu opy2ux npeomemos:
— COCTaBJISITh C MCIIOJB30BAaHHEM CBOMCTB I€OMETPUYECKHX (UTYp MaTeMaTUYECKHE MOJENIH IS
pelieHus 3ajad MPAKTUYECKOTO XapakTepa U 3a4ad W3 CMEXKHBIX JAMCLUUIUIMH, HCCIEA0BATh
MOJTy4YE€HHBIE MOJIEIN U UHTEPIPETUPOBATEH PE3YyIbTAT
Buinycknuk noayuum 603moxucnocms HAYyUUMbCA:

UMETh MpeCTaBlIeHNE 00 aKCHOMAaTUYECKOM METO/IE;

BJIQ/IETh NOHITUEM F€OMETPUUECKHUE MECTA TOUEK B IPOCTPAHCTBE U YMETh PUMEHSATh UX IS
pelleHus 3aaay;

yMETh MPUMEHSATh JJIs pElIeHUs 3aJad CBOMCTBA IJIOCKMX U JBYIPaHHBIX YIJIOB,
TPEXTPaHHOTO YIJia, TEOPEMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO YIJIa;

BIIAJICTh TOHSATUEM MEPHNEHANKYISIPHOE CEYEHUE MPU3MBI U YMETh MPUMEHATh €r0 MpH
pelIeHNH 3a/1ay;

UMETh MPECTABIEHUE O IBOMCTBEHHOCTH MPABHIILHBIX MHOTOTPaHHHUKOB;

BJIQJIETh TOHATUAMHU IEHTPAIbHOE M MapajielbHOe MPOSKTUPOBAHUE U MPUMEHITh UX MPHU
IIOCTPOEHNUHN CEYEHUN MHOTOI'PAaHHUKOB METOJIOM ITPOEKINH;

UMETh TPEJCTaBIEHWE O pa3BepTKE MHOTOTPAHHMKA M KpaTyaillieM MyTH Ha MOBEPXHOCTH
MHOTOTPaHHHKA;

MMETH MPEACTABIECHUE O KOHUYECKUX CEUCHUSX;

UMETh NPEJCTaBICHNE O KacaloIuxcs chepax U KOMOMHALMU TeNl BPAIICHUS U YMETb
MPUMEHSTh UX TPU PEUICHUH 3a/1a4;

MPUMEHSThH [IPU PEIICHUH 3a]1a4 (POPMYILY PAaCCTOSIHUS OT TOUKH JI0 MJIOCKOCTH;

BIIAJICTh Pa3HBIMH CIIOCOOAMHM 3a/IaHHsI IPSMON YPAaBHEHHUSMHU M YMETh MIPUMEHSTh TIPHU
pelIeHNH 3a]1ay;

MPUMEHSATH IPU PELICHUH 3a7a4 U JI0Ka3aTEIbCTBE TEOPEM BEKTOPHBIA METOA U METO]I
KOOpJIMHAT;

MMETh TpeICTaBlieHne o0 akcuomax oObeMa, TPUMEHATh (OpPMYIsl  00BEMOB
IPSIMOYTOJIBHOTO Tapajuiesienurneia, Ipyu3Mbl U MUPaMU/IbI, TETpadIpa MpH PEeIIeHNH 3aay;

MPUMEHSTh TEOpEMBbI 00 OTHOIIEHUSIX 00BEMOB IIPH PEILICHUH 3aay;



MPUMEHATh MHTETpPAJI Il BBIYHCICHHUS OOBEMOB U TIOBEPXHOCTEH TEJ  BpAIlCHWUS,
BBIYHCIICHHSI TUTIOIIAM CPEeprUecKoro mosca u 00bema mapoBoro clios;

MMETh MPEJCTABICHUE O JIBIDKCHHUSIX B MPOCTPAHCTBE: MapajuieIbHOM MEPEHOCe, CUMMETPUU
OTHOCHUTEJIHO TUIOCKOCTH, IEHTPAIBHOW CHMMETPHHU, TTOBOPOTE OTHOCUTEIHHO MPSIMOH, BUHTOBOM
CUMMETPHUH, YMETh IPUMEHSTh UX MPU PEIICHUH 3a7a4;

MMETh MPEACTABICHHUE O TUIOLIAAN OPTOTOHAIBHOU MTPOCKIIUH;

MMETh TPEJICTABIICHUE O TPEXTPAHHOM W MHOTOTPAaHHOM YTJIe M NPUMEHSATH CBONCTBA
IJIOCKUX YIJIOB MHOTOTPAHHOTO yTJja MpH PEIICHUH 3a]1a4;

UMETh MPEACTABICHUS O IPEOOPa30BaHUU TOJO0MS, TOMOTETHH U YMETh MPUMEHSITH UX MPHU
pEIICHUH 3a]1a4;

YMETh PeIIaTh 3a7a4u Ha MIOCKOCTH METOJIAMU CTEPEOMETPHUU;

YMETb MPUMEHATH (POPMYIIbI 00bEMOB IPU PELICHUU 3a7a4

Bexmopul u koopounameul 6 npocmpancmaee

Buvinycknuk nayuumces:

— BJIQJICTh TTOHATUSMHU BEKTOPHI M KX KOOPIUHATHI;

— YMETb BBINIOJHSATH ONEpaly HaJl BEKTOPAMH;

— HUCTIOJIB30BATh CKAISIPHOE TIPOU3BEICHNE BEKTOPOB MPU PEIICHUH 3a/a4;

— IPUMEHATh YPaBHCHHE IUIOCKOCTH, (DOPMYITY pacCTOSTHUS MEXIy TOUYKaMHU, YpaBHEHHE cpepsl mpu
pELIeHNH 3a/ay;

— MPUMEHSTHh BEKTOPBI U METOJT KOOPJIMHAT B MIPOCTPAHCTBE MPHU PEIICHUN 3a/1a4

Buinycknuk noayuum 603mMox4cHOCHIb HAYUUMbCA:

Haxo0JIUTh 00bEM MapajvieJenuIea U TeTpadipa, 3aJaHHbIX KOOPAUHATAMH CBOUX BEPIIIHH;

3a/1aBaTh NPSIMYIO B IPOCTPAHCTBE;

HaXOJIUTh PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH B CHCTEME KOOP/IMHAT;

- HaXOJIUTh PACCTOSIHUE MEK]Y CKPEIIUBAIOUIUMUCS MIPSMBIMH, 3aJaHHBIMH B CUCTEME KOOPUHAT.
Hcmopua mamemamuxu

—HMMETh MPEJCTABICHNE O BKJIA/I€ BBIIAIOIINXCS MAaTEMATUKOB B pa3BUTHE HAyKH; — MMOHUMATh POJIb
MaTeMaTHKH B pazButun Poccun

Memoovr mamemamuxu

Buinycknuk nayuumca:

MCITOJIH30BaTh OCHOBHBIE METO/IbI IOKA3aTeIbCTBA, TPOBOIUTH JOKA3aTEIBCTBO U BHITIOJIHATH
ONPOBEPKEHUE;

MMPUMCHATH OCHOBHBIC MCTO/IbI PCHICHUA MATCMATUYCCKUX 3a1aY,



Ha OCHOBE MAaTeMAaTHYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIC XapaKTEPH30BATh KPACOTy U
COBEPIIICHCTBO OKPYKAIOIIEr0 MUPA U MPOU3BEACHHUI UCKYCCTBA,

IIPUMEHATH IPOCTEUILINE IIPOTrPAMMHBIE CPEICTBA U MIIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
IIPH PEIICHUU MaTEMaTHYCCKHX 3a]1aY;
M0JIb30BAThCSA MPUKIAAHBIMU TMPOrpaMMaMH M TpOrpaMMaMH CHMBOJIBHBIX BBIYMCICHUN JUIS
HCCIIEAOBAHUA MAaTEMATHIECKAX O0OBEKTOB.
BovinyckHuK noayuum 603MOMCHOCHLb HAYUUMbLCA:
- IPUMCHSITh MaTEMATHYECKUE 3HAHUS K MCCIEAOBAHUIO OKPYXKAIOIIETO MHUpa (MOACITUPOBAHNE
(U3HYECKUX MPOIIECCOB, 3a1a4U SKOHOMUKH).

COJIEPKAHHUE

Moayab: Airedopa u Hayaja MATEMaTHYECKOT0 AaHAIN3A
10-11 kxace

Ba3zoBblii ypoBeHb

YUCJIA U YMCJIOBBIE BBIPAXKEHUW A

Kopens crenenu n > 1 u ero cBoiicrBa. CTeneHb ¢ pallMOHAIBHBIM IOKa3aTelleM M €€ CBOICTBaA.
[ToHsiTHE O cTENEeHHU C 1eHICTBUTEIBHBIM OKA3aTEIEM.

[Tonsatue norapudma uucna. JlecATUUHBIA W HATypajdbHBIA JOrapu@msl, 4ucio e. Beuucienue
JIECATUYHBIX U HATYypaJIbHBIX JIoTapu(MOB Ha KalbKyasTOope. Poib torapruMoB B paCiimpeHuH mpax-
THYECKHUX BO3MOXKHOCTEH €CTECTBEHHBIX HAYK.

Pagmannas mepa yrma. CuHYC, KOCHHYC, TaHT€HC M KOTAHTEHC YHUCIa. APKCHHYC, apKKOCHHYC,
apKTaHTEHC, APKKOTAHTCHC YHCIIA.

KommnekcHsle uucna. Anrebpanueckasi, TIeOMETpUYecKas M TpUTOHOMeTpuyeckas (HOpMBI
KOMILIEKCHBIX 4Mceln. JleficTBUTeNnbHAs U MHMMasl 4acTh, MOAYJIb M apTyMEHT KOMIUIEKCHOTO YHCIA.
ComnpsTeNnbHBIX 3a/1a4 U3 Pa3IMYHBIX 00JacTell HAyKH U MPpakTHKH. VHTepnpeTanus pe3yabpTara, y4eT
peaIbHBIX OTPAHUYEHUM.

OYHKINU

[Monstue Gpynkuuu. O61acTh onpenenaeHus u 06macTb 3HaueHui. ['paduk ¢pyukun. [ToctpoeHune
rpaduKoB QYHKIUH, 3aJaHHBIX Pa3TUYHBIMU criocobamu. CBoicTBa PYHKIMNA: MOHOTOHHOCTb,
YETHOCTh ¥ HEYETHOCTh, IEPUOTUIHOCTh, OTPAHHYCHHOCTD. [[pOMEXYTKH BO3pacTaHus U yOBIBaHUS,
HanOoJIpIIIee M HaWMeHbIIee 3HaYeHNsT QyHKIHU. [IpuMeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH B pe-
QJIBHBIX MPOLIECCAX U SIBJICHUSIX.

Crnoxnas pynkuus. Bsaumuo obpatnsie pynkiun. OOxacTh onpenesneHus: U 001acTh 3HAUCHUH

oOpatHoit ¢pyHkiuu. ['paduku B3aumHo oOpatHbix pyHkuuid. Haxoxnenue @ynkunuu, oopatHoit



nanHoil. [IpeoOpa3zoBanus rpauKoOB: CABHUT U PACTSHKEHUE BAOJb OCe KOOPAMHAT, CHMMETPUS
OTHOCHUTEIIBHO OCEH KOOPAMHAT, Hadala KOOpAUHAT U MPSIMOU Y = X.

Jlunelinas u kBagpatu4Has QyHKUIUHU, GYHKIUSA Y = K/X , UX CBOHCTBa U rpaduku. ['padux nqpodHo-
JUHEHHON (YHKIIUH.

CrenenHas (GyHKLHUS C HATYypaJbHBIM ITOKa3aTeseM, QyHKIUSA Y = X , UX CBOICTBa U rpaduKH.
Tpuronomerpuyeckue GyHKIUHU, UX CBOMCTBA U IpaduKu, MEPHUOAUIHOCTb, OCHOBHOM MEPHO.
OOparHble TpUrOHOMETpHYECKHEe (YHKIMHM, HX CBoWcTBa M Tpaduku. [lokazaTenpHas u
Jorapudmuueckas GyHKIUHU, UX CBOMCTBA U rpaduKu.

NPEAEJI 1 HEITPEPBIBHOCTDH ®YHKIIMN

[lonarue o HenpepbIBHOCTH (QyHKIMU. TeopeMa O MPOMEeXYTOYHOM 3HaYeHuH GyHKuuu. [lonstue o
npenene ¢yakuun. [Ipenen ¢yHKuum B TOYKe W Ha OeCKOHEYHOCTH. OIHOCTOPOHHHE IPEEIbI.
CBs3p MEXAy CYIIECTBOBAHHMEM TIpefeda W HenpepblBHOCThIO (GyHkuuu. Ilpenen cymmsl,
IPOM3BEACHUSA U YacTHOrO GyHKUUH. ['Opr30HTalIbHBIE, BEPTUKAJIBHBIE U HAKIIOHHBIE AaCUMIITOTHI.
[NPOU3BO/HAA

[lonatne o KacatenpbHOH K TpaduKy QyHKUMU. YpaBHEHHE KacarenbHO. OrmpeneneHue
npou3BoHON. ['eomerpuueckuil u ¢uznyeckuii cMmbiciabl npou3BogHOM. IIpousBonHas creneHHON
¢ynkuuu. Meton Matemaruueckoil MHAyKuuu. [Ipou3BosHbIE CyMMBI, pa3HOCTH, NIPOU3BEACHUS U
gactHOoro (yHknuid. [Ipon3BOAHBIE OCHOBHBIX 3JeMEHTapHBIX (yHKUWH. [IpowsBomHAst CIOXKHOM
¢yukuun. [IpousBonnas HesiBHOM QyHkumu. [TponsBogHas o6patHoi GyHKIMM.

Bropas mpousBosHas, ee reomerpuueckuii 1 ¢pusznueckuit cMeicia. Teopema Jlarpamxka. [Ipumenenue
nepBod W BTOPOM MPOU3BOJHBIX K HCCIENOBAaHUI0 (YHKIMH U MOCTPOCHHIO €€ Trpaduka.
HuddepenunansHoe ypaBHEHHE TapMOHMYECKUX KoseOaHui. Mcnonp3oBaHue MPOWU3BOIHON Npu
pelLleHNH ypaBHEHUH U HepaBeHCTB. Perlenne TeKCTOBBIX 33a/a4 Ha HaX0XKIeHHE HauOOIbIINX

Y HaUMEHBIINX 3HAYECHUH.

NHTEI'PAJI

[Inmomane kpuBosMHEWHOW Tpamenuu. HWHTerpanm kak mpeaen cymmbl. llepBooOpa3zHas.
[TepBooOpa3zHble OCHOBHBIX 3J€MEHTapHbIX (yHKUMHA. [IpaBuna BeMUCIEHHS NEPBOOOPA3HBIX.
®opmyna Hetotona—IJleitonuna. [Ipumeps! npuMeHeHus: UHTerpaina B (pu3MKe U reOMeTpUH.
BEPOATHOCTDH U CTATUCTUKA

[IpencraBneHre NaHHBIX, UX YHUCIOBBIE XapaKTEepPUCTHKU. Tabmuubl u guarpaMmsbl. CiydaitHbIN
BbIOOp. VHTeprperanusi CTaTUCTMUYECKMX MaHHBIX M UX XapakrepucTuk. CiydaiiHoe coObITHE H
BEpOATHOCTh. Bbluncienne BeposTHocTei. [lepebop BapuaHTOB M 3JIE€MEHTHl KOMOMHATOPHKHU
(bopMynbl YmClIa TIEPECTAHOBOK, pa3MENICHUN W codeTaHuil smeMeHToB). Mcmbitanus beprymim.
CrnyuvaiiHple BeJMYMHBI U UX XapaKTepUCTUKU. YacToTa M BEPOATHOCTh. 3aKOH OOJBLIMX YHCEl.

OI_ICHKa BCpOHTHOCTeﬁ HACTYIUICHUA COOBITHII B HpOCTCﬁMHX MNPaKTUYCCKUX CUTYyaAllUAX.



JJOTMKA U MHOXECTBA

TeopeTuKo-MHOXXECTBEHHbIE  MOHSTHS:  MHOXECTBO, JJIeMEHT MHOxecTBa. CraHgapTHbIE
0003HAYCHMS YHCIIOBBIX MHOXKECTB.

ITyctoe MHOXeCTBO U ero o6o3HaueHue. [logmHokecTBO. OOBETMHEHHE U TTIEPECEUYCHUE MHOYKECTB.
Nnmoctpaiiuss OTHONIEHUA MEXAY MHOXKECTBaAMHU € MOMOIIBIO AWarpamm JDilnepa. DIeMEHTbI
noruku. KBaHTOpBI OOIIHOCTH U CYIIIECTBOBAHMSI.

CnenoBaHue U paBHOCHIBHOCTH. CHCTEMa U COBOKYNHOCTb. OmpeneneHus U teopeMbl. Teopema,

oOparHas nanHoi. JlokazarenscTBo. Jloka3aTenbCcTBO OT MpOTUBHOTO. [IprMep 1 koHTpIpUMED.

MATEMATHUKA B UCTOPUYECKOM PA3BUTUN

Hcropus pa3BuUTHS NOHATHS YUCIIA: KOMIIEKCHBIE YMCIIA, KOPHM n-i creneHu. Mcropusa Bompoca o
HaxoxJeHun Gopmyi KopHei anredpandeckux ypaBHeHuil. Dopmynsl Kapaano. OcHoBHas Teopema
anredpsl. Mcropus passutus anrebpsl: H. Abens, J. besy, K. TI'ayce, V. I'opuep, H. Tapranss, I1.
®epma, C. Deppo. Hcrtopus Bompoca O HaxXOXKIEHWHU KOMIUIEKCHBIX KOpPHEH KBaJpPAaTHBIX H
kyOnueckux ypaBHenmii: J[x. Kapmano, A. MyaBp. HepaspemmmocTs B paaukanax ypaBHEHHI
cTeneHu, oonpuieit yereipex. Mictopus pazButus matemaruueckoro aHanusa: JI. Komm, JI. Kponekep,
. Kennep, U. Hetotown, I'. Jleiioaun. cropus pazButus gorapudMoB U JorapuGMHUUICCKUX TaOJINII:
. bropru, /1. Henep, I'. bpurc, A. Brnakk. PazButue marematuueckoit soruku: Y. ITupc, ®@. Opure,
Jx. Benn. Mcropus paszButus Teopun BepoATHocTed n cratuctuku: [I. depma, X. I'toiirenc, .
bepuymnu, I1. Jlannac, I1. JI. YeObres, M. HeroTon

Yriy01éHHbli ypOBeHb

YUCJIA U YMCJIOBBIE BBIPAXKEHU A

Kopens crenenn n > 1 u ero cpoiictBa. CTeneHb C palroHaIbHBIM IOKAa3aTEJIEM U €€ CBOWCTBA.
[ToHsiTHE O CTemeHu ¢ AeUCTBUTEIbHBIM MoKa3zareneM. IlonsTue norapupma uncna. JlecaTUUHBIA U
HaTypalbHbIM Jorapumsl, yucio €. BbluncieHne NecITHMYHBIX W HATypalbHBIX Jorapu(MOB Ha
KaJbKyssiTope. Porb morapuMoB B paciimpeHnn NpakTHIECKUX BO3MOKHOCTEH €CTECTBEHHBIX HAYK.
Pagmannas mepa yrima. CuHyC, KOCHHYC, TaHT€HC M KOTAaHTEHC YHCiIa. ApPKCHHYC, apKKOCHHYC,
apKTaHTeHC, apKKOTaHreHC uucia. KomriulekcHble uucna. AnreOpauydeckas, reoMeTpudeckas |
TpUTrOHOMETpHUUEcKast (pOPMbI KOMIUIEKCHBIX 4Hcen. JleWcTBUTEeNbHAs U MHUMasl 4acTb, MOIYJIb U
apryMeHT KOMITIEKCHOTO 4rcia. CompsbkeHHbIE W paBHBIE KOMIUIEKCHBIC YHca. ApupMeTHIecKue
JeWCTBUST HAJ KOMIUIEKCHBIMH YHCIIAMH B Pa3HBIX (Gopmax 3amucu. BosBeneHne B HATypallbHYIO
CTEeNeHb KOMIUIeKCHOro uucna (dopmyna Myaspa). OcHoBHas Teopema anreOpel (6e3
JI0Ka3aTeIbCTBA).

TOXIECTBEHHBIE ITPEOBPA30OBAHUA



MHorowieH ¢ OJHOW NEPEMEHHOW. JleNMMOCTh MHOTOYIEHOB. JleIeHne MHOro4WwieHa C OCTaTKOM.
Ilenple KOpPHM MHOTOYIEHOB C LENBIMM KOd(pduuMeHTamMH. PemieHue wLenbix anreOpandeckux
ypaBHeHuil. Cxema ['opnepa. Teopema be3y. Uucio kopHeil MHorouneHa. bunom Herorona.
CpoiicTBa KopHei, cterneHeil u norapudmon. IIpeoOpa3oBaHus BhIpakeHUI, COAEPKAIIUX KOPHH,
crenneHd U Jorapudmpel. OCHOBHBIE TPUTOHOMETpUUYECKUE ToXKAecTBa. DOpMyibl NPUBEAEHUS.
[TpeoOpa3oBaHus TPUTOHOMETPUYECKUX BbIpakeHU. CHHYC, KOCUHYC U TaHI'€HC CYMMBbI M Pa3HOCTH
IByX yrioB. Tpuronomerpuueckue (QyHKUMM aABOMHOro yriua. IIpeoOpasoBanusi cymm
TPUTOHOMETPUUYECKMX (YHKIUI B NpOHM3BeACHHWE U OOpaTHbIE MpeoOpa3oBanus. BripaxeHnue
TPUTOHOMETPUUYECKMX (DYHKIMI dYepe3 TaHreHC MOJOBUHHOro aprymenra. IlpeoOpa3oBanue
BBIPa)KEHUS, COJIEpIKAILEro 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIMH.

YPABHEHUIS U HEPABEHCTBA

Pemenune palMoHAIbHbIX, UppaloHaIbHbIX, NOKa3aTesbHbIX, J0rapupMHUECKuX,
TPUTOHOMETPUUECKUX YpaBHEHHUI M HEPABEHCTB, a Takke UX cucreM. OCHOBHbIE MPUEMBI PEIICHUS
CUCTEM ypaBHEHHIl: IOJICTAHOBKA, CJI0’)KEHUE, BBEJICHUE HOBBIX IIEPEMEHHBIX, YMHOKEHHUE U JIEJICHUE
OJITHOTO YpaBHEHMs CHCTEMbl Ha Jpyroe. PaBHOCWIIBHOCTh ypaBHEHMH, HEpPAaBEHCTB M UX CHUCTEM.
Pemienne cuctem ypaBHEHMH C JBYMs HEH3BECTHBIMU. PelieHue cucTeM HEpaBEHCTB C OIHOM
HEU3BECTHON. VYpaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl C MapameTpaMu. Jloka3aTelbCTBO
HEpaBEHCTBA, B TOM YMCJE C IOMOLIbI0 METOJa MaTreMaTrhdeckod uHAykuuu. McnonaszoBaHue
CBOWCTB M TIpaduKoB (QYHKIUI NpH pelIeHUH ypaBHEHUH M HEpaBeHCTB. MeToa WHTEpBaJIOB.
N300pakeHre Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEILIEHUH ypaBHEHHUH, HEPABEHCTB C ABYMS
NEePEMEHHBIMU U UX cucTeM. [I[puMeHeHne MaTeMaTHYecKuX METO0B JUIsl PEIICHUS COJIePKaTeIbHbIX
3a/a4 U3 pa3MYHbIX oOnacTedl HayKW M NpakTUKU. VHTeprperauus pe3ynbTara, y4eT peabHbIX
OTpaHUYECHUM.

OYHKINU

[Tonstue Qynkuuu. O6nacts ompeneneHuss U obnacte 3HadeHud. ['paduk ynxmuu. IHoctpoeHue
rpa¢ukoB (GYHKIMHA, 3aJaHHBIX pPa3IM4YHBIMUA crocoOamu. CBoiicTBa (YHKIIMNA: MOHOTOHHOCTD,
YETHOCTh U HEYETHOCTb, IEPUONYHOCTD, OTPAaHUYEHHOCTh. [IpOMEXYTKH BO3pacTaHus U YObIBaHUS,
HauOoJpIllee W HauMEHbllee 3HaueHHs (QyHKUuHU. [lpumepsl (QyHKIMOHANBHBIX 3aBHCUMOCTEH B
peasbHBIX Tpoleccax M sBieHUsX. CnoxkHas (yHkuus. BzaumuHo oOpatsble ¢yHkiuu. OOmacTb
onpezeneHuss U o01acTb 3HaYeHU oOpaTHOM (QyHKuMH. ['paduku B3auMHO OOpaTHBIX (DYHKIUH.
Haxoxnenue ¢pynkiuu, oOpatHoit nanHoi. IIpeoOpa3zoBanus rpa@uKoB: CABUT U pacTsHKEHHUE BIOJb
ocell KOOpAMHAT, CAMMETpPHUSI OTHOCUTENBFHO OCeil KOOpAMHAT, Hadajla KOOPAWHAT U NMpSIMOil y =K/ X.
Jlunelinast u KBaJapaTu4Has QyHKUUH, QYHKIUSA Y =X , UX cBoicTBa U rpaduku. I'paduk npobHO-
nuHeHoM (yHkuuu. CreneHHas QYHKIMS C HATYpaJbHBIM MOKa3aTeleM, UX CBOMCTBAa M IpadUKH.

Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U IrpauKu, MEPUOJIUIHOCTb, OCHOBHOM MEPUOI.



OOparHble TpUrOHOMETpHUYeCcKHe (YHKIMHM, HUX cBoiictBa M Trpaduku. [lokazarenpHas w
norapupmMuueckas GyHKIHH, UX CBOHCTBA U TpaduKH.

NPEAEJI 1 HEITPEPBIBHOCTDH ®YHKIIMN

[Tonsitue o HenpepriBHOCTH pyHKIMU. Teopema o mpomexxyTouHoM 3HaueHUH pyHkuuu. [Tonstue o
npenene ¢yaxkuuu. [Ipenen Qpynkuuu B Touke u Ha OeckoHeyHOCTU. OIHOCTOPOHHHUE MPEAETIBI.
CBsi3p  MEXJAy CYIIECTBOBAHHMEM TIpe/eia W HENpepbIBHOCThIO (yHKuuu. Ilpenen cymmsl,
NPOM3BEACHUS M YacTHOTO (GyHKUIUH. [ OpH30HTaNIbHBIE, BEPTHKAIBHBIC M HAKIIOHHBIE aCUMIITOTHI.
I[TPON3BO/IHAA

[TonsiTue o KacatenpbHOM K Trpaduky GyHKIUU. YpaBHEHHE KacaTelnbHOW. OrnpeserneHue
npou3BOAHON. ['eoMeTpuyecKkuii U (PU3MUECKH CMBICIBI TPOU3BOAHOU. [Ipon3BoaHAas cTeneHHON
¢yakun. Meton matemarnyeckol MHAYyKUuuU. [Ipou3BoAHbBIE CyMMBI, Pa3HOCTH, MPOU3BEIACHUS U
yacTHOro (yHkuuii. IIpon3BogHbBIE OCHOBHBIX 3J€MEHTapHBIX (pyHKuui. [IponsBogHas cioxHON
¢byuxkuuu. IlpousBogHast HesBHoW ¢yHkuuu. IlpowsBoanas oOpatHoW ¢yHKIMU. BTopas
MPOU3BOIHAS, €€ reoMeTpuuecKuil u (uznueckuid cmbica. Teopema Jlarpanka. [Ipumenenue nepBoit
¥ BTOPOH MPOM3BOIHBIX K MCCIEIOBaHNIO (DYHKIIMH U TOCTpOoeHHIO ee rpaduka. JnddepenmansHoe
ypaBHEHHE rapMOHMYECKHUX KojeOaHui. Mcnonap30BaHME MPOU3BOJHON MPHU PELIEHUHM YPAaBHEHUH U
HEpaBeHCTB. Perienne TeKCTOBBIX 3a71a4 Ha HAXOXKCHHE HauOOBbIINX U HAUMEHBIITNX 3HAYCHHH.
NHTEI'PAJL

[Inmomane kpuBoNMHEWHONW Tpameuuun. HWHTErpanm kak mnpenen cymmbl. [lepBooOpasHasi.
[TepBooOpa3zHble OCHOBHBIX 3JeMEHTapHbIX (GyHKUMHA. [IpaBuia BBYUCIEHHS NEPBOOOPA3HBIX.
®opmyna Hprotona—IJleiiOnuna. Ilpumepbl mpuMeHeHHs HHTerpaja B (U3MKE U TE€OMETpPUH.
BEPOATHOCTD U CTATUCTUKA

[IpencraBineHne OaHHBIX, UX YHUCIOBBIE XapaKTEPUCTUKHU. Tabmuipl U nuarpammbl. CioydaiiHbIN
BbIOOp. VHTeprperanusi CTaTUCTMYECKMX NaHHBIX M UX XapakrepucTuk. CiydaiiHoe coObITHE U
BEpOATHOCTb. Bbluncienune BeposTHocTei. [lepeOop BapuaHTOB M 3JIE€MEHTHl KOMOMHATOPHKHU
(popMynbl YKClIa TIEPECTAaHOBOK, pa3MEIIeHUN W codeTaHuil sneMeHToB). Mcmbitanus bepHymin.
CnyuvaiiHple BeJMYMHBI U UX XapaKTepUCTUKU. YacToTa M BEpPOATHOCTh. 3aKOH OOJBLIMX YHCEl.
OreHka BepOsTHOCTEH HACTYIUICHHs] COOBITUN B MPOCTEHIINX MPAKTUYECKUX CUTYaLUX.

JIOI'MKA U MHOXECTBA

TeopeTuKO-MHOXKECTBEHHBIE  IOHATHS:  MHOXECTBO, 3JE€MEHT MHOXxecTtBa.  CTaHmapTHbIE
0003HaueHMUsI YUCIOBBIX MHOXecTB. IlycTtoe MHOXecTBO M ero oOo3HaueHue. [lonxMHOMXecTBO.
OO0benuHeHne U TmepecedyeHre MHOXecTB. WiumrocTpanusi OTHOLIEHUH MeXAy MHOXECTBaAaMH C
MOMOIIbIO JAuarpaMMm Oisiepa. DieMeHThl JIOTUKH. KBaHTOpBI OOIIHOCTM U CYIIECTBOBaHUS.

CJ'IC,[[OBE[HI/IC U PaBHOCHUJIIBHOCTD. Cucrema u COBOKYITHOCTbD. OHpe,Z[CJICHI/IH U TCOPCMBI. TeopeMa,



oOpatHass nanHou. JlokazarenbcTBo. JloKazaTenbCTBO OT HpOTUBHOTrO. [Ipumep M KOHTpIpuMeEp.
[TonsiTHE 0 METOZIE MATEMATUYECKON MHIAYKIUH.

MATEMATUKA B UCTOPUYECKOM PA3BUTUU

Hcropust pa3BUTHsI TOHATHUS YUCIA: KOMIUIEKCHBIE YHMCIIa, KOPHU n-i creneHu. Mcropus Bompoca o
HaXO0XJIeHUU GopMyn KopHell anredpanyeckux ypaBHeHui. ®opmynsl Kapnano. OcHoBHast Teopema
anredpwl. Mcropust passutus anredper: H. Abens, J. besy, K. I'ayce, V. IN'opuep, H. Tapranss, I1.
®epma, C. Deppo. HMcropus Bompoca O HAXOXKICHUM KOMIUIEKCHBIX KOpHEW KBAJpaTHBIX U
kyonmueckux ypaBHeHui: k. Kapmano, A. MyaBp. Hepa3pemmmocTs B paaukanax ypaBHCHHM
cTeneHu, oonpiei yeTeipex. Mctopus pasButus maremarnueckoro ananusa: JI. Komm, JI. Kponekep,
N. Kemtep, U. Heroron, I'. JleiiOuun. Vctopust pazButus JTorapudmMoB U JorapuGMUIeCKUX TaOJIUII;
W. bropru, 1. Henep, I'. bpurc, A. Bnakk. VMcropust pa3BuTHS HU3MEpPEHMs YIJIOB, €AUHUI] HX
n3Mmepenus. Pazeutue marematuueckou joruku: Y. [Tupc, @. Opure, [Jx. Benn. Uctopus pazsutus
teopun BeposiTHocTell U cratuctuku: 1. ®epma, X. Itoiirenc, A. bepnymm, I1. Jlamnac, I1. JL
YeoOnimes, M. HpioToH.

Cnoco0bl peajin3anii BOCIIUTATEJIBHOIO IOTCHIHAJIA YPOKa:

. UCIIOJIb30BAHUE BOCIHTATEIBHBIX BO3MOXHOCTEH COJIepKaHUsl y4eOHOro mpeaMera uepes

JEMOHCTpallMI0  JAETSAM  I[PUMEPOB  OTBETCTBEHHOI'O, TIPa)XJAHCKOIO  IOBEJCHUS, MPOSBICHUS
YeJIOBEKOIIO0Us U 100pOCepAeUHOCTH, Yepe3 MoI00p COOTBETCTBYIOIIMX TEKCTOB JJIsl YTEHMS, 3aad JJs
pelieHus, TpoOJIEMHBIX CUTYallui A1l 00CYKIEHHs B KJIacce;

o BKJIIOUEHHUE B YPOK UTPOBBIX NPOLETYP, KOTOPbIE IOMOTAIOT MOAEPKaTh MOTUBALINIO AETEH K
MOJIyYEHUIO 3HAHWM, HaJa)kKMBAHWUIO MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOLIEHHM B KJlacce, MOMOTaroT
YCTAHOBJICHHIO T0OOpOXKenIaTenbHOI atMochepbl BO BpeMs ypOKa;

o NpoBe/IeHUE Y4eOHBIX (OJIMMIIHNA/IbI, 3aHUMATENIbHbIE YPOKU M MATUMHHYTKH, YPOK - JIeJIOBast
Urpa, ypok — IMyTeIIeCTBUE, YPOK MacTep- KJIacc, YpOK-HCCIe0BaHUE U JIp.) U y4eOHO-pa3BlIeKaTEeIbHBIX
MeponpusaTuii  (KoHKypc-urpa «lIpenmeTHsIi KpOCcCBOPI», BUKTOPHHBI, JUTEpaTypHas KOMIIO3MIIMS,
KOHKYPC r'a3eT U PUCYHKOB, 3KCKYPCHS U JIp.);

. OpraHu3alys NpeAMETHBIX 00pa30oBaTeIbHbIX COOBITUH (IIPOBEACHHE MTPEAMETHBIX JeKa) A
oOydaroluxcsi ¢ LeNbl0 pPa3BUTUSL IO3HABATEIbHOW M TBOPYECKOM AKTUBHOCTH, WHHUIIMATHUBHOCTH B
pa3IMYHbIX cepax MPeIMETHON NeATeNbHOCTH, PACKPBITHS TBOPUYECKUX CHOCOOHOCTEH 00yyaromuxcs ¢

paSHI)IMI/IO6paBOBaTeJ'[BHBIMI/I HOTpe6HOCT$[MI/I U MHAUBUAYAJIbHBIMU BO3MOKHOCTAMU,

. ucnons3oBanue WKT wu jaucTaHUMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTUH ©0y4deHwus,
o0ecrevynBaroUX COBPEMEHHBbIE aKTUBHOCTU OOydaroluxcsi (MporpaMMbI-TPEHAXKephl, TECThI, 3a4EThl B
JJIEKTPOHHBIX MPHIOKEHUSIX, MyJIbTUMEUIHbIE MPE3eHTALUN, HAyYHO-TIONMYJISPHBIE Mepeaadd, (HIbMBIL,

oOydJaromue cailTel, YpOKH OHJIAIH, BUJCOJICKITNH, OHIAH-KOH(EPEHITUHU U JIp.).



TemaTuuyeckoe NJIAHUPOBAHUE

Monynb: Anre6pa v Hauasia aHaliusa

10 xmace
10 knace
Ne Tema ba3oBblii ypoBeHb YrayoaeHHbIi Monpyanb
n\ (3+0,5 4 B Hene10) YPOBeHb LIKOJIbHBII
n (441 4 B HegeJ10) YPOK
Kon-Bouac. | Kon-Bo Kon-Bo Kon-Bo
K/p K/p gac.
1 [ToBTOpCHME 8 1 1 15
2 2 CeMUHAp
2 Oyukumu u rpaduku | 15 1 1 18
2 2 Oecena
3 CreneHu 1 KOpHU 13 1 1 16
1 1 CeMUHap
4 [TokazarenbHas u 16 1 1 21
Jorapudmudeckas 1 1 cemumHap
byHKIIUN
5 Tpuronomerpuueck | 40 1 1 48
ue QyHKIuu 2 2 CeMHHap
6 DJIEMEHTHI TEOPUU 4 1 1 8
BEPOSITHOCTEU U 1 1 ypOK-HIpa
KOMOWHATOPHKA
7 IToBTOpEeHME 13 1 1 34
1 1 Oecena
Htoro 119 7 7 170
11 kaace
Ne m\n Tema ba3oBblii ypoBeHb Yray0JieHHbl ypOBeHb
(3 4 B HEme10) (4 4 B Heme10)
Kon-Bo wac. | Kon-Bo x/p | Komn-Bo uac. Kon-Bo x/p
1 | HenpepriBHOCTE 1 12 1 13 1
npenen GyHKuuu
2 | [IpousBoanas 14 1 17 1
byHKIIUN
3 | Texnuka 25 1 28 1
b depeHIIMpOoBaHUS
Wnrerpan u 11 1 13 1
nepBooOpazHas
BepositHocTh 1 8 1 9 1
CTaTHCTHKA
VYpaBueHus u 10 24 1
HEPaBCHCTBA
Kommiekcubie uncna | 5 1 12 1
Pezeps 11 12
Hroro 96 6 128 7




Monyab: I'eomerpus

10 - 11 xmaccer
COJIEPKAHUE

ba3oBrlil ypoBeHb

[ToBTOpenue. Pemienue 3agady ¢ MCHOJIB30BaHUMEM CBOMCTB (pUryp Ha IUIOCKOCTH. 3agaud Ha
JI0Ka3aTeNbCTBO U IIOCTPOEHHUE KOHTpHpUMepoB. Mcrosb3oBaHKME B 3ajayax MPOCTEHUIINX JIOTHYECKUX
npaBuil. Perienue 3aja4d ¢ UCIOIb30BAaHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOLIECHUI B MPSIMOYTOJbHBIX
TpeyrojabHUKaX, (akToB, CBA3aHHBIX C YETHIPEXyrolbHUKaMU. Perienne 3a1au ¢ ucrnonb3oBaHueM (PaKToB,
CBSA3aHHBIX C OKPY)XHOCTSAMHU. PelieHue 3agay Ha M3MEpPEHMs] Ha IUIOCKOCTH, BBIYHUCICHUS JUIMH U
wiomaaen. Pemenue 3a1a4 ¢ moMomnipi0 BEKTOPOB U KoopAWHAT. Harmsiinas crepeometpusi: GUrypsl 1 Ux

n3o0paxenus (Kyo, mupamuia, mpusMa).
Touka, mpsiMast ¥ TIOCKOCTh B MTPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIICJCTBHS U3 HUX.

B3aumHoOe pacrosnokeHue NpsMBIX U IUIOCKOCTEH B IpOCTpaHCTBe. [lapamienbHOCTh NPSAMBIX U
IUIOCKOCTe B mpocTpaHcTBe. M300paskeHre NpocTEHIINX MNPOCTPAHCTBEHHBIX (PUIYp HA IJIOCKOCTH.
Paccrosiaus mMexay gurypamu B poOCTpaHCTBE. YTIIBI B MMPOCTPAHCTBE. [lepneHuKyISIpHOCT MPSIMBIX U
wiockoctell. [Ipoexus ¢puryps! Ha maockocTh. [Ipr3Haky nepneHIuKYISIPHOCTH NPSMBIX U IIJIOCKOCTEHN B

IMPOCTPAHCTBE. TeopeMa 0 TpEX NEPICHAUKYIIApaXx.

Mpuororpannuku. Ilapamienenunen. CBolicTBa NpsAMOYIOJBHOIO MNapaienenunena. TeopeMa
[Mudaropa B mpocrpanctse. [lpusma u nupamuzga. [IpaBuibHas nupamuia ¥ NpaBUiibHasl MpU3Ma.

[Ipsmas nupamuga. D1eMeHTbl TPU3MBI U TUPAMU/IBL.

Tena BpameHus: IWIMHAP, KOHYC, cepa u map. OCHOBHbIE CBOWCTBA MpPSIMOTO KPYroBOTO
LWIMH/Ipa, IPSIMOTO KpyroBoro Konyca. Mzobpakenue ten BpaiieHus Ha iockocTH. [Ipeacrasnenue
00 yCce4eHHOM KOHYCe, CeUeHHs KOHyca (IapajjielIbHOe OCHOBAHHUIO M MPOXOJAILEE Yepe3 BEPUINHY),
CeUeHHUs IWINH/pa (MapajljiesIbHO U MEePIEeHANKYIIPHO OCH), ceueHus mmapa. Pa3BepTka MUIMHApPA U

KOHYCa.

[Ipocreiime KOMOWMHAIMM MHOTOTPAaHHHKOB M TEJ BpallleHUs MeXay coOoil. Beruucinenue
JJIEMEHTOB TMPOCTPAHCTBEHHBIX ¢uryp (pebpa, amaroHanu, yriubel). I[lnomans MOBEPXHOCTH
MPaBUJIILHON MUPAMUJIBI U TIPSMOM Mpu3MbI. [1101a1s TOBEPXHOCTH MPSIMOTO KPYTOBOTO ITUIUHIPA,
MPSIMOTO KPYTroBOTO KOHyca u mapa. [lonstue 06 odoveme. O0BeM MUpaMUILI B KOHYCA, PU3MBI U

munHapa. O0beM mrapa.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOLICHUS MEXIY IUIOMIAIIMH IOBEPXHOCTEH M oObemMaMu

IMOOOOHBIX TEI.



JIBM>KEHHs B IIPOCTPAHCTBE: NAPAJUICIbHBIA IIEPEHOC, LUEHTPAJIbHAs CUMMETPUS, CUMMETPHUS
OTHOCHUTEJIBHO IJIOCKOCTH, MOBOPOT. CBoiicTBa ABMKEeHUH. [IpyMeHeHne NBUKEHUN NpU peLICHUU

3a1ad4.

Bektopsl u koopauHaThl B npocTpaHcTBe. CymMma BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIO, Yroj
Mexy BekTopamu. KosimHeapHbie M KOMIUTaHapHbIE BEKTOPbI. CKalIpHOE MPOU3BEICHNE BEKTOPOB.
Teopema 0 pa3yioKEHUH BEKTOpa 110 TPEM HEKOMILIAHApHBIM BeKkTopaMm. CKaJlIpHOE IPOU3BEICHUE
BEKTOPOB B KoopauHaTax. [I[puMeHeHre BEKTOPOB MIPU PEILIEHUH 33/1a4 HAa HaXOXKJIEHUE PACCTOSIHUM,
JUIMH, TUIOImaneil u oO0ObeMOB. YpaBHEHHE IUIOCKOCTHM B MPOCTpAaHCTBE. YpaBHEHHE cdepsl B

IMPOCTPAHCTBC. (DOPMYJ'Ia AJI1 BBIYHCIICHUA paCCTOAHUA MEXKAY TOYKaMHU B ITPOCTPAHCTBE.

Yriy0.1éHHbIH ypOBeHb
OCHOBHBIC TIOHSTHS TEOMETPUU B TMPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIEICTBHUS U3 HHUX.

IToHsTHE 00 aKCHOMATHYECKOM MCTOAC.

[locTpoenne ceuyeHUi MHOTOTPAaHHUKOB METOJOM cCieqoB. lleHTpanbHOE MPOEKTHUPOBAHHE.

[TocTpoeHue ceueHnit MHOTOTPAHHUKOB METO/I0M Ipoekiuii. Teopema Menenast 115 TeTpadipa.

CkpeuBaroecs: mpsiMble B IMPOCTPAHCTBE. YTOJI MEXAy HUMHU. TeopeMbl O MapauielIbHOCTH
IPSIMBIX M TUIOCKOCTEW B TpocTpaHCTBe. [lapamiensHoe MpPOCKTHpOBaHUE M M300pakeHue Quryp.

FeOMeTpI/I‘{eCKI/Ie MCCTa TOYCK B ITPOCTPAHCTBC.

[lepnieHAUKYIApHOCTE NPAMON U IIOCKOCTU. OpTOroHanabHOE MNpoeKTHpoBaHue. HakiaoHHBIE U
npoekiuu. Teopema o Tpex mNeprneHAuKyispax. PaccrosHus Mexay (urypamud B NPOCTPAHCTBE.
OOmuii nepneHauKyyIsap ABYX CKPEIIMBAIOIIUXCS NPAMbIX. MeTOIbl HAaXOXACHUS PacCTOSHUMN

MCKAY CKPCIIUBAOIHUMUCA ITPAMBIMH.

Yruel B npoctpaHcTBe. lleprneHauKynspHble INIOCKOCTU. TpeXrpaHHbIM M MHOTOTPaHHBINA YTJIBI.
CBolicTBa IUIOCKHMX YIVIOB MHOTOrpaHHoOro yria. CBOHCTBAa IUIOCKMX M JBYTPaHHBIX YIJIOB

TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO yIJa.

Bunbel MHOrorpannukoB. [IpaBunbHble MHOrOrpaHHUKH. Pa3zBepTka mMHororpanHuka. Kpardaiimme
INyTH Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa. J[BOMCTBEHHOCTh NPaBUIIBHBIX

MHOTI'OI'PaHHUKOB.

[TIpusma. Ilapamnenenunen. CpoiicTBa mnapamienenunena. IIpAMOyrojbHbBIN MapaieaenuIe.

Haknonnrlie IIPU3MBEI. IInomane OpTOTOHaHBHOﬁ IIPOCKIHHU. HCpHCH,Z[I/IKy.H}IpHOC CCUCHUC ITPU3MBI.

[Tupamuna. Buael nupamua. DneMeHTsl MpaBUiIbHONW nmupamMuabl. [TupamMuipl ¢ paBHOHAKJIOHEHHBIMU
peOpaMu M TpaHsAMM, UX OCHOBHBIE CBoWcTBa. Buisl TerpasapoB. OpToLEHTpUYECKUH TeTpasp,
KapKacHBIM TeTpasp, paBHOIpaHHBIN TeTpasap. [IpsmoyronbHelii TeTpasap. Menuansl U OuMennaHbl

TeTpa’apa. JlocTtpanBaHue TeTpadapa 10 napauieenune/a.



Tena BpameHus: MWIMHIP, KOHYC, map u chepa. Cedyenus muinHapa, KoHyca u mapa. [llapooii

CErMEHT, IIaPOBOM CIIOM, MIAPOBOM CeKTOp (KOHYC). Y ceueHHast mupamMuia U yCEUCHHBIN KOHYC.

KacarenpHble mpsiMble W IUIOCKOCTH. Brmcanneie u omucaHHbie chepnl. Kacarommuecs chepsl.

KomOunanmu ten Bpamienus. JneMeHTs ceprueckoid reomerpun. KoHndeckue ceueHusl.

[Inomany noBepXHOCTEH MHOTOIpaHHUKOB. Pa3zBepTka nuimmHapa U KoHyca. Ilnomans noBepxHocTu

mmHApa u konyca. [lnomans chepsol. [Tnomans chepuueckoro nosca. O6beM mapoBOro CIIosl.

[Tonsitue oobema. OOBeMbI MHOTOTpaHHUKOB. OOBEMBI TeN BpalleHus. AKCHOMBI o0bema. BriBoa
dbopMya 00BEMOB MPSAMOYTOJBHOTO MapajIeyienuieaa, MNpu3Mbl U mHupaMunbl. Dopmynbsl s
HaXOXJICHUS 00beMa TeTpadiapa. Teopembl 00 OTHOHICHHSX 00beMOB. [IpuiioxeHws WHTETpayia K

BBIYHCIICHUIO 00bEMOB 1 TTOBEPXHOCTEN TEJ BPAILICHUS.

KOM6I/IHaI_[I/II/I MHOTI'OI'PaHHHUKOB M TCJI BpAllICHUA.

[Tonobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB W IUIOIIAJCH MOBEPXHOCTEW MOJOOHBIX (GUTYD.
[IpeobpazoBanne momoOusi, romMoTeTHs. Pemenwe 3amad Ha TUIOCKOCTH C  HCIIOJNBb30BaHUEM

CTEPEOMETPUYECKUX METOJIOB.

I[BI/I)KGHI/IH B IIPpOCTPAaHCTBC: napanneanLIﬁ InEPEeHOC, CUMMCETPUA OTHOCHUTCIIBHO IINIOCKOCTH,

HeHTpaJIbHasd CUMMCTPH:, IOBOPOT OTHOCUTCIIBHO HpHMOﬁ.

BCKTOPH U KOOPAHWHATLEI B TIPOCTPAHCTBC. CyMMa BCKTOPOB, YMHOKCHHUC BCKTOpA Ha YHCIIO. Yron

Mex 1y BekTopamu. CKalsipHOE POU3BEICHHE.

VYpaBHeHnue miuockoctu. Dopmyna paccTOSHUS MeXAYy Toukamu. YpaBHeHue chepsl. dopmyna

paccTOsIHUSA OT TOUKH JI0 MI0CKOCTH. CriocoObl 3aaHusl IPSMOM YpaBHEHUSIMH.

Pemenne 3agay u gokazaTelnbCTBO TCOPEM C MIOMOUIBIO BEKTOPOB U METOAOM KOOpJAUHAT. OJIEeMEHTBI

TeOMETPHH Macc.

TemaTnuyeckoe niaHMpoBaHUeE

10 kaacc
Ne Tema Bba3oBblii ypoBeHb YrayoseHHbli Moay.b
m\n (1,5 u B Heme10) YPOBEHb HIKOJIbHbBI
(2 4 B HeeTI0) YPOK
Kon-Bo yac. Kon-Bo Kon-Bo Kon-Bo
K.p /324 qac. K.p / 3a4
1 Hekoropsie cBeneHus 0 0/0 12 0/0
U3 TUTAHUMETPUHI
2 BBenenune 3 0/0 3 0/0
3 [MTapaniensHOCT 15 2/1 16 2/1




MPSAMBIX U 1
N CEeMHHAp
TJIOCKOCTEH
4 [TeprienqukynspaocTs | 16 1/1 17 1/1
IPSMBIX U IUIOCKOCTEH
1 CEMUHAp
5 MHOrorpaHHUKH 10 1/1 14 1/1
2 yPOK-HTpa
6 3aKIII0YUTEIbHOS 3 0/0 6 0/0
MOBTOPEHHUE Kypca
reomerpun 10 kacca
Hroro 51 4/3 68 4/3
11 kaace
Ne m\m Tema ba3oBblii ypoBeHb Yriay0aeHHblil ypoBeHb
(1,5 4 B Hene0) (2 4 B HeeI0)
Kon-Bo yac. Kon-Bo Kon-Bo yac. Kon-Bo
K.p / 3a4 K.p / 3au
1 Bekropsl B 6 0/1 6 0/1
NPOCTPAHCTBE
2 MeTto1 KOOpAWHAT B 11 1/1 15 1/1
IPOCTPAHCTBE.
JBrxeHus
3 [unuaap, koHyc, map | 12 1/1 16 1/1
4 OO0BEMBI TET 13 1/1 17 1/1
5 3aKII0YUTEIHbHOE 6 0/0 10 0/0
MOBTOPEHUE MPH
MIOJITOTOBKE K
WTOTOBOM aTTeCTaluu
110 TEOMETPHUHU
Hroro 48 3/4 64 3/4
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