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PABOYAS ITPOT'PAMMA

no

MATEMATHUKE 10-11 kaaccsl

(YMK II.A. Annmoa, JI.C. Atanacsna )



HaumenoBanue npeamera | Maremaruka

VYpoBeHs, Kiacc Cpennee obmiee oopazoBanus, 10-11 kmaccer
KonuuecTBo 4acoB o 10 xnacc 11 xnacc
yueOHOMY IIaHy ba3oBblit Yrny6nenusiii | ba3zoblit VYrayOneHHbIi
YpOBEHb YpOBEHB YpOBEHb YpOBEHb
B HEJIEIIO 4 6 4 6
B TOJ 136 204 136 204

Anrebpa u Hauana maremaTuyeckoro ananuza. COOpPHUK paboumMx
IIporpamma pOrpaMm. 10-11 KJIaCCHhI: yueOHOE  mocobue s
00111e00pa30BaTeIbHBIX OpPTaHM3alluid: 0a30BbIi M yriIyOJICHHBIN
yposuu / [ coct. T.A. Bypmuctpoga]. - M.: IIpocsernienue, 2018

I'eomerpus. Coopuuk padounx mporpamm. 10-11 kmaccel: ydeOHOE
nocobue msi  00meoOpa3oBaTeNbHBIX OpraHu3aluil: 0a30BBIA U
yryonenusiii  ypoBuu [/ [coct. T.A.Bypmwucrtposal. - M:
ITpocsenienue, 2018.

Anrebpa u Hayasia maTemMaTudyeckoro anamusa. 10-11  kiaccer:
V4yeOHUKH yueOHUK 1711 o0mieo0pa3oBaTeIbHBIX OpraHu3aluii: 0a30BbI U
yrnyoneHubiii ypoau / [IIILA. Amumos, KO.M. Komsrun, M.B.
TxaueBa u ap.]. - M.: IIpocserenue, 2016

I'eometpusa.10-11 kmaccel: yuyeOHHK 11 00II€00pa30BaTEIBHBIX
opraHu3anuii: 0a3oBbiit 1 yrinyonennsiii ypouu / [JI.C. AtaHacsH,
B.®. Byry3os, C.b. Kagomiies u ap.]. - M.: IIpocBemenue, 2019

Pabouas mporpamma no marematuke st 10-11 kiraccoB cocTaBiieHa ¢ UCIIOIB30BAHUEM MaTEPHAIIOB
®denepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHEro o0Iero oOpa3oBaHMs,
[TpumepHOI IporpaMMBbl IO MaTeMaTUKe Ml CPeIHEN IIKOJIBI U aBTOPCKOW paboueit mporpaMMsl o
MaTeMaTUukKe.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YUYEBHOI'O ITPEJMETA
Memanpeomemmuuie pe3ynbmamot
Pecynamusnvle ynugepcanvuvie yuebHvle deticmaus
BoinyckHux nayuumcsi:
— CaMOCTOSITeTILHO OTPENCNIATh IeJIH, 3aJaBaTh MapaMETPbl M KPUTEPHH, MO KOTOPHIM MOYKHO
OTIPEAeNUTh, UTO 1IeTh JOCTUTHYTA;
— OIICHMBATh BO3MOJKHBIC TMIOCJIEICTBUS JOCTHKCHHSI TIOCTABICHHOW I€MH B JEATEIHHOCTH,
COOCTBEHHON JXW3HU WU XU3HUA OKpYyXaromux HIOHefI, OCHOBBIBAsICh Ha COO6pa)KeHI/I${X 3TUKU U
MOpaJIH;
— CTaBUTH U (HOPMYIHUPOBATh COOCTBEHHBIC 3a/1aUl B 00pa30BaTEeNbHOMN JAESITENTLHOCTH M KU3HEHHBIX

CUTyalUsIX,



— OILICHWBATh PECYPCHI, B TOM YHCJIC BpeMs U JAPYrHe HEMaTepUadbHbBIE PECypChl, HEOOXOIUMBIE NSt
JOCTHIKEHMS IIOCTABICHHOM 11€/H;

— BBIOMpPATh MYyTh JOCTHXKEHUS €M, IMJIAHUPOBATh PEIICHHE MOCTABJICHHBIX 3aJ]lay, ONTUMH3UPYS
MaTepUalIbHbIE 1 HEMATEPUAIIbHBIE 3aTPATHI;

— OpraHu30BbIBaTh d(OPEKTUBHBIA IMOUCK PECYPCOB, HEOOXOAMMBIX ISl JOCTHXKEHUS TTOCTABICHHOU
1IEJIN;

— COITOCTABJISATH MOJYYEHHBIN PE3yJIbTAT ACITEIBHOCTH C IIOCTABIEHHON 3apaHEe LEBIO.
Ilo3naseamenvhoie ynusepcaivhule yuedoHbvle 0eiicmeus

Buinycknux nayuumcs:

— HCKaTh W HAaxXOIUTh OOOOIIEHHBIE CIOCOOBI pemIeHUs 3aJad, B TOM YHCIE, OCYIICCTBIATH
pa3BepHYThII WHGMOPMAIMOHHBIA TIOWNCK W CTaBUTh HAa €ro OCHOBE HOBBIC (y4eOHBIE |
MO3HABATEIIbHBIC) 33]1a4H;

— KpPUTHYECKH OLICHUBATh U MHTEPHPETHPOBATh MHPOPMAIIUIO C Pa3HBIX IO3WIINMA, PACIIO3HABATh H
(buKCHpPOBATh MPOTUBOPEUUS B MHPOPMAITMOHHBIX HCTOYHUKAX;

— HCIOJIb30BaTh Pa3JINYHbIE MOJIEIbHO-CXEMATUYECKUE CPEACTBA JIJIs MPEICTABICHHUS CYIIIECTBEHHBIX
CBSI3€H U OTHOIIEHUH, a TAKXKE MPOTUBOPEYHIA, BBISBIICHHBIX B MH()OPMAITMOHHBIX HCTOYHHUKAX;

— HAaXOJWTh U NMPUBOAUTH KPUTUUYECKUE APTyMEHTHl B OTHOLIEHUHU NEUCTBUM U CYKJIEHUU IPYroro;
CIIOKOWHO U Pa3yMHO OTHOCHTHCS K KPUTHYECKMM 3aMEUaHUSIM B OTHOIICHHH COOCTBEHHOTO
CYXKCHMSI, paCCMATPUBATh UX KaK PECypC COOCTBEHHOTO Pa3BUTHS;

— BBIXOAWTH 3a paMKH Y4YeOHOrO TpeaMeTa M OCYLIECTBISTH IeJICHANPaBICHHBIA IOHCK
BO3MOXKHOCTEH ISl IMPOKOTO TIEPEHOCa CPEICTB U CIIOCOOOB JEHCTBHS;

— BBICTpaWBaTh HMHAMBUIAYaATbHYIO O00pa30BATEIbHYIO TPACKTOPHIO, YUYUTHIBAsSE OTPaHUYCHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS,

— MEHATh U YAEPKUBATH PA3HbIE ITO3UIMHU B [I03HABATEILHON AEATEIBHOCTH.

Kommynuxamuenuie ynueepcaivhole yueonvle 0eiicmeus

Buinycknux nayuumcs:

— OCYIIECTBJISITH JISJIOBYI0 KOMMYHHUKAITUIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK BHYTPHU
o0pa3oBaTeNnbHOI OpraHW3alii, TaK W 3a €€ MpeleraMH), MoAOUpaTh MapTHEPOB A JEIOBOM
KOMMYHHKAIIUM HCXOJ U3 COOOpakeHUW pe3yabTaTUBHOCTA B3aUMOJCHCTBHUS, a HE IUYHBIX
CHMIIATHH;

— TIPU OCYIIECTBJICHUU TPYIIIOBON pabOThI OBITHh KaK PYKOBOJIUTEIEM, TaK W WICHOM KOMAaH/bl B
pa3HBIX POJISIX (TeHepaTop UaeH, KPUTUK, UCTIOTHUTENb, BRICTYMAIOIINN, IKCIIEPT U T.1.);

— KOODAMHHUPOBATh W BBINONHATH pPabOTy B  YCIOBHSIX pPEaTbHOT0, BUPTYAIbHOTO U

KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;



— pPa3BEpPHYTO, JIOTUMHO W TOYHO H3J1araTb CBOIO TOYKY 3PEHHS C HCIOJIb30BAHHEM aJIEKBATHBIX
(YCTHBIX M MIUCbMEHHBIX ) SI3BIKOBBIX CPEICTB;

— pacmo3HaBaTh KOH(MIMKTOTEHHBIC CUTYAIlMH ¥ TIPEIOTBPAIIaTh KOH(MIMKTHI 10 UX aKTUBHOH (ha3kbl,
BBICTPAaWBaTh JICJIOBYI0O W OOpa30BaTeIbHYI0 KOMMYHHUKAIIMIO, M30eras JTUYHOCTHBIX OIEHOYHBIX
CYXJICHUH.

JTuunocmmuuie pezynomamul

Jluunocmuvle pesynromamol 8 cghepe omuouieHull 0dyuawuxcsi K cebe, K c8oemy 300p08bl0, K
NO3HAHUIO ceDA.

— OpHeHTaIusl OOYyJaroUMXCsi Ha JOCTHDKCHHE JIMYHOTO CYACThs, PEAM3aIldi0 TO3UTHUBHBIX
JKU3HEHHBIX TIEPCIIEKTUB, WHHUIMATHBHOCTh, KPEATHUBHOCTh, TOTOBHOCTHh M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOIIPEIETICHUIO, CIOCOOHOCTh CTABUTH I[EJIA U CTPOUTH KU3HECHHBIC IIJIaHbL;

— FOTOBHOCTh U CIOCOOHOCTH obOecredynTh cebe M CBOMM OJHM3KUM JOCTOWHYIO JKHU3HBb B IIPOIECCEe
CaMOCTOSTEIIbHOW, TBOPUECKOM U OTBETCTBECHHOU JEATEIHLHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCSI K OTCTAaWBAaHUIO JIMYHOTO JTJOCTOMHCTBA, COOCTBEHHOTO
MHEHUS, TOTOBHOCTh U CITIOCOOHOCTH BBIPA0ATHIBATH COOCTBECHHYIO MTO3HUITHIO;

— TOTOBHOCTb U CIIOCOOHOCTh O0YYAIOIIMUXCS K CAMOPA3BUTHUIO U CAMOBOCIIMTAHUIO B COOTBETCTBHH C
00IIeYeI0BeYECKUMU [IEHHOCTSIM MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKW W OOIIECTBEHHOW MPAKTHKH, a TAKXKE Pa3IUIHBIX (POPM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHHE CBOECTO MECTa B MOJUKYJIBTYPHOM MHPE;

Jluunocmuvie pe3yivmamol 6 cghepe OMHOUEHULL 00YUAIOWUXC C OKPYIHCAIOUWUMU THOObMU.

— HpPaBCTBEHHOE CO3HAHWE M TOBEJACHHE HAa OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH,
TOJICPAHTHOTO CO3HAHMSI U TIOBEJICHUS B MOJUKYJIBTYPHOM MHPE, TOTOBHOCTH H CITOCOOHOCTH BECTH
JTUAJIOT ¢ JIPYTHMH JIFOJbMH, JIOCTHUTAaTh B HEM B3aWMOIIOHMMAHHS, HAXOIUTh OOIIHE IENH H
COTPYIHUYATH ISl WX JOCTIKEHUS; - TPHUHATHE TyMaHUCTHYECKHX IIEHHOCTEW, OCO3HAaHHOE,
YBOXHUTENbHOE U JT0OpOXKenaTelnbHOe OTHOIICHHE K JAPYroMy 4YelOBeKYy, €ro MHEHHIO,
MHPOBO33PCHUIO;

Jluunocmuvie pesynomamol 6 cghepe omHOWEHUN 0OVUAIOWUXCS K OKDYHCAIOWEMY MUPY, HCUBOU
npupooe, Xy00dHceCmeeHHOU Kylbmype:

— MHPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAUUMOCTH HayKH,
TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BIIQJICHHE JOCTOBEpHOW WH(pOpMaIued o
MIEPEIOBBIX JOCTHKCHHUSAX M OTKPBITHSIX MHPOBOW M OTCUSCTBCHHOW HAYKH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOIIECTBa;

— TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CaMOOOPa30BaAHMIO, HA MIPOTSHIKEHUH BCEM
JKU3HU; CO3HATEIIbHOE OTHOIICHWE K HEMPEPhIBHOMY OOPAa30BaHHWIO KaK YCIOBHIO YCICIITHOM

podeCCHOHAIBHON U 0OIIECTBEHHOM JESTEIHHOCTH,



JlngHOCTHBIE pe3ynbTaThl B cepe OTHONICHHsS OOydJarommxcsi K Tpydy, B cdepe CoIuaibHO-
SKOHOMMYECKHX OTHOLIEHHUA:

— OCO3HaHHBIM BBIOOp Oyaymied mnpodeccur Kak MyTh W CHOCOO peanu3aluud COOCTBEHHBIX
YKM3HCHHBIX TIAHOB;

— TOTOBHOCTh OOYYarOIIUXCS K TPYIOBOH MPO(ecCHOHAIBHOW NESTETbHOCTH KaK K BO3MOXKHOCTH
y4acTus B PEHICHUH JINYHBIX, OOIIECTBEHHBIX, 6 TOCYAapCTBEHHBIX, OOIICHAIMOHAIBHBIX TTPOOJIEM;

— TOTPeOHOCTh TPYIOUTHCS, YBAKEHUE K TPyAy U JIOASM TpPyAa, TPYIOBBIM JTOCTHIKEHUSIM,
JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHE K pa3HbIM BHIAM TPYAOBOM
NeSITeIIbHOCTH,

Ilpeomemnmnoie pezyiomamal

B pesynpraTe u3ydenus ydeOHOro mpeamera «MareMmarthkay Ha ypPOBHE CPEIHEro OOIMIEero
o0Opa3zoBaHus:

10 - 11 knaccer

Dnemenmol meopuu MHOHCECHE U MAMEMAMUYECKOIL 102UKU

Buinycknuk nayuumcs:

— CB00OOIHO OTIEpHPOBATHh MOHATUSIMU: KOHEUHOE MHOXKECTBO, JIEMEHT MHOXKECTBA, ITOIMHOKECTBO,
nepeceueHre, OOBETUHCHUE M PA3HOCTh MHOXECTB, YHUCIOBBIE MHOXKECTBA HA KOOPJIMHATHOU
NpSIMOM, OTPE30K, MHTEPBAJ, IMOJYMHTEPBaJ, MPOMEKYTOK C BBIKOJOTOW TOYKOW, rpaduyeckoe
MPEJICTABICHHE MHOXKECTB Ha KOOPAMHATHOM IJIOCKOCTH;

— 3aj1aBaTh MHOXECTBA MIEPEUNCIICHUEM U XapaKTEPUCTUUCCKUM CBOMCTBOM;

— OINEepUpOBaTh TMOHSATHUSAMU: YTBEP)KICHHE, OTPHUIAHHE YTBEPXKACHUS, HCTUHHBIE W JIOXKHBIC
YTBEPXKICHHUSI, TPUYNHA, CIICACTBHE, YACTHBIN CITydail OOIIero YTBEPKIACHHS, KOHTPIIPUMED;

— TIPOBEPSITh MPHUHAJJICKHOCTh AJIEMEHTAa MHOXECTBY; — HaxXOJUTh IepecedyeHHue U OO0beInHEHUE
MHO>KECTB, B TOM YHCIIe TPEJACTABICHHBIX Ipa@UUecKH HA YUCIIOBOUM MPSIMOW M Ha KOOPJIMHATHOM
IUIOCKOCTH; — TPOBOAUTH JOKa3aTeNbHBIE pACCYXKACHHUsS Jis OOOCHOBaHMS HCTHHHOCTH
YTBEPKJICHU.

B nosceonesnoil scuznu u npu uzyueHuu Opyeux npeomemos:

— WCTIOJIh30BaTh YHCIOBBIC MHOXECTBA HA KOOPJIWHATHOW MPSIMON W HA KOOPJIMHATHOW TUIOCKOCTH
JUISL OTHMCAHUS peaJbHBIX IMPOILIECCOB U SBJICHUI; TPOBOAWUTH J0KAa3aTeIbHBIC PACCYKICHHUS B
CUTYaIUSX TIOBCETHEBHOW KHU3HU, PU PEUICHUH 3a/1a4 U3 IPYTUX MIPEIMETOB

Ha yenyonennom ypoene 6bINyCKHUK ROJIYYUM 603MONMCHOCHb HAYUUMbBCA — OIEPUPOBATH
TIOHSITHEM OTIPE/ICIICHHUs], OCHOBHBIMU BHIaMH OIPE/ICIICHU, OCHOBHBIMH BHJIAMHU TEOPEM;

— MOHUMATh CyTh KOCBEHHOTO JI0Ka3aTeIbCTBA;

— OIICPUPOBATH NOHATUAMU CUCTHOI'O U HCCYCTHOI'O MHOXKCCTBA,



— IPUMEHATh METOJ] MaTeMaTH4YECKON MHAYKLUHU 7S IPOBEAECHUS PACCYKIECHUN U JOKA3aTEIbCTB U
IIPU PELLIECHUH 3a/1a4.

B nogceonesnoll scuznu u npu uzyueHuu Opyux npeomemos:

— HCIOJb30BATh TEOPETHKO-MHOKECTBEHHBIM S3BIK M SI3bIK JIOTMKHM [UIsl OINMCAHMS pPeajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 3aJ1a4 IPYTHX YYeOHBIX TPEIMETOB

Yucna u evipasricenusn

Buvinycknuk nayuumces:

CB0OOIHO OmepupOBaTH MOHATUSMU: HATypaIbHOE YMCIIO, MHOXKECTBO HATypalbHBIX YHCE, LIeJ0e
YHCII0, MHOKECTBO LIEJNBIX YHUCElNl, OOBIKHOBEHHAst APOOb, AECATHYHAS OpOoOb, CMEIIaHHOE YHUCIIO,
pPaLMOHATILHOE YHMCIIO, MHOKECTBO PALIMOHAIBHBIX YUCEJl, UPPALMOHAIBHOE YHUCII0, KOPEHb CTEIIEHU
n, JEHUCTBUTEIIBHOE YMCIO, MHOXECTBO JIEUCTBUTENIBHBIX YMCEJ, F€OMETPUYECKAs] MHTEpIpEeTalus
HaTypaJIbHbIX, LENbIX, PAl[MOHATIbHBIX, IEUCTBUTEIIbHBIX YUCEN; — NOHUMATh U OOBACHATH Pa3HUILY
MEXAY MO3UIIMOHHON U HEMO3ULMOHHOM CUCTEMaMu 3alliCH YUCE;

— MEepeBOJUThH YKCIIa U3 OJIHOM CHCTEMBbI 3alUCH (CUCTEMBI CUHCIIEHUS) B APYTYIO; — JIOKA3bIBaTh U
UCIIOJIb30BaTh MPU3HAKUA JIETUMOCTH CYMMbl M IPOM3BEJCHUSA MPU BBINOJHEHUU BBIYUCICHUN U
pEeLIeHNH 3a/]a4;

— BBINOJIHATH OKPYIVIEHHE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YUCEI C 3aIaHHONW TOYHOCTBIO;

— CpaBHHBATh JIEHCTBUTENbHbBIE YHCIIA PA3HBIMH CIIOCO0AMU;

— YIOOpSAIOYMBATH 4YHCIA, 3alHMCaHHblE B BUIEC OOBIKHOBEHHOW M JECATHYHOM IpoOH, dwucha,
3alMCaHHbIe C UCIOJb30BaHUEM apu(PMETUUECKOTO KBaJPATHOTO KOPHS, KOPHEHN CTENeHU OObIIIe 2;
— Haxoauth HOJ] m HOK pa3ubiMu ciocob6aMu U UCTIOIB30BaTh UX MPU PELICHUH 33/1a4;

— BBITMIOJHATH BBIYMCIECHUS U NIPEOOPa30BaHUSI BEIPAKEHHUH, COEPIKALIUX NEHCTBUTENbHBIC YHCIA, B
TOM YHCJI€ KOPHU HAaTypaJbHBIX CTENEHEH;

—  BBIIOJHATH  CTAaHAAPTHBIE  TOXJIECTBEHHblE  NPeoOpa3oBaHUS  TPUTOHOMETPUUECKHUX,
Jorapu(pMHUECKUX, CTETIEHHBIX, UPPAllMOHAIBHBIX BHIPAKEHUH.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

— BBITIOJHATH U OOBSICHITH CPAaBHEHUE PE3Y/IbTATOB BHIYUCICHHH MPU PELICHUH MPAKTUYECKUX 3a/1a4,
B TOM YHCJIE€ TPUOIMKEHHBIX BBIYUCICHUH, HCIIOJB3Ys Pa3HbIE CIIOCOObI CPaBHEHUH;

— 3amuChIBaTh, CPABHUBATH, OKPYIJIATH YHCIIOBBIE JAHHBIE PEANbHBIX BEJIUYHH C HMCIOJIb30BAHHEM
Pa3HBIX CUCTEM U3MEPEHUS;

— COCTaBIISITh U OIICHUBATH Pa3HBIMH CIIOCOOAMU YHUCIIOBBIE BBIPAKECHHSI IPU PELICHUN MTPAKTHUECKUX
3a/1a4 U 3a/1a4 U3 Ipyrux yueOHbIX MPEIMETOB

Ha y2nyonennom ypoéne @binyCKHUK ROAYYUM 603MONHCHOCHb HAYYUMbCA:

- CB060,Z1HO ONeprupoOBaTh YHUCIIOBBIMHU MHOXKXCECTBAMU IIPU PCIICHUU 3a1a4;



— [IOHMMATb [IPUYMHBI U OCHOBHBIE UJIEU PACIIMPEHUS YUCIOBBIX MHOXKECTB;

— BJIa/IETh OCHOBHBIMH MOHATUSAMU TEOPUU JIETUMOCTH IIPU PELIEHUH CTaHAAPTHBIX 3a7a4

— UMeTh 0a30BbIe MPECTABICHUS O MHOKECTBE KOMIUICKCHBIX YUCET;

- CBOOOJTHO BBITOJIHATH TOKJIECTBEHHbBIE peoOpazoBaHus TPUTOHOMETPUYECKHUX,
JOrapu(pMHUUECKUX, CTEIICHHBIX BBIPAXKEHUI;

— BiageTh hopmynoii bunoma HeroToHa;

— IIPUMEHSITH [IPH PELICHUH 3a]1a4 TEOpEMY O JinHelHoM npeacrasieHund HO/L;

— IPUMEHSTH NIPU petieHnu 3aaa4d Kuraiickyro Teopemy 00 ocTaTkax;

— IPUMEHATH IIPU pelleHnu 3aaa4 Manyto reopemy Depma;

— YMETh BBIIOJHATH 3aMIUCh YUCIIA B TO3ULMOHHON CHCTEME CUMCIICHMS;

— IPUMEHATh IPU PELICHUHU 3a/ad TEOPETUKO-YMCIIOBbIE (YHKLHMHU: YUCIO U CyMMa JeluTenei,
dynkuuio Ditnepa;

— IPUMEHSTb [IPU PELICHUH 33/1a4 LIeMHbIE IpooH;

— IPUMEHSTh [IPU PELICHNUH 337a4 MHOTOWIEHBI C AEHCTBUTEIbHBIMU U 1IENIBIMU K03 hurimenramuy;

— BJIQJIeTh MOHATHAMM MPUBOJUMBIN M HENIPUBOAMMBIM MHOTOWIEH W NPUMEHSTh MX IPU PELICHUU
3aja4;

— IPUMEHSTh IIPU petieHnu 3a1a4 OCHOBHYIO TeopeMy ajireOpsbl;

— NpPUMEHATh NPU PELIeHUWH 3ajad [pocTednme (YHKIMM KOMILJIEKCHOM IepeMeHHOM Kak
reoMeTpuYecKue npeodpazoBaHmsl

Dynkyuu

Buinycknuk nayuumcsa:

Bnaners MOHATHSMHU: 3aBUCUMOCTH BEIUYMH, (PYHKIMS, apryMEHT M 3HaueHue (QyHKUUHU, 00JacThb
OTIpeNieNIeHUus] U MHOXECTBO 3HAYeHUH (YHKUUH, TpapuK 3aBUCUMOCTH, rpaduk (yHKLIHU, HYIU
(GYHKIIMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, BO3pPACTAHUE HAa YUCIOBOM MPOMEXKYTKE, YObIBaHUE Ha
YHCIIOBOM MPOMEXYTKE, HauOoJIblllee M HaMMEHbIIee 3HaueHne (PYHKIUN Ha YHCIIOBOM ITPOMEXKYTKE,
nepuojuyeckas (yHKUUsS, MEPUOA, YeTHas U HeueTHas (YHKLUUHU; YMETb MPUMEHSATh 3TH MOHATHUS
IIPY PELICHUN 3a/]a4;

— BIIQJIETh MOHATHEM CTeNeHHass (QYHKLUSA; CTPOUTh €€ rpaduk M yMETh HPUMEHSITh CBONCTBA
CTeNeHHON (YHKIIMH NP PELIeHUH 33]1aY;

— BIQJIETh TOHATHSAMM IIOKa3aTelibHas (YHKLHUS, DKCIOHEHTa; CTPOMTh WX Tpauku U yMeETb
MPUMEHSTh CBOMCTBA MOKA3aTeNbHON (PYHKINK IPU PEIIEHUH 3a/a4;

— BJIaJIeTh MOHATHEM Jiorapupmuueckas GyHKINS; CTPOUTD ee IrpaduK U yMETh IPUMEHSITh CBOMCTBA

aorapupMuuecKoil GyHKIMH MPHU PELICHUHU 3a/]a4;



— BJIJICTh HOHATHAMM TPUTOHOMETpUYECKHE (PYHKUUH; CTPOUTHh MX TpaduUKH U yMETh HMPUMEHSITH
CBOWCTBA TPUTOHOMETPUYECKUX (PYHKIUI MpH pEelIeHUH 3a/1ad; — BIAAETh NOHATHEM OOpaTHas
(GyHKLUS; TPUMEHSTH 3TO MOHATHE TPU PELICHUH 331a4; — IPUMEHSTD [P PEIICHUH 3a]1a4 CBOMCTBA
(GYHKLUH: 4YeTHOCTh, HEPUOJIUYHOCTb, OFPAHUYEHHOCTbD;

— IPUMEHSTh NIPU PEUICHUH 33134 peoOpa3oBaHus rpaduKoB QpyHKIHI;

— BJAJIETh MOHATUSAMHU YHUCIIOBAas IOCIEA0BATEIbHOCTh, apu(MeTHdecKkass H TeoMeTpudecKas
IIPOrpecCust;

— MPHUMEHATh TPHU PEUICHUWH 337a4 CBOWCTBA M TNPHU3HAKK apU(PMETHUYECKOH U TEeOMETPUYECKON
MIPOTPECCUi.

B noseceonesnotl dcusnu u npu u3y4eHuu Opyeux y4eOHvlx npeomemos:

— OIlpeNeNIATh 1O IpauKaM U MCIOJIb30BaTh JUI PELICHUs MPUKIAJHBIX 33/1a4 CBOMCTBA peabHBIX
IIPOLIECCOB U 3aBUCUMOCTEN (HauOOJbIIME W HAUMEHBIINE 3HAUEHUS, IPOMEXKYTKH BO3pACTaHUS U
yObIBaHUs (QYHKIIHUHU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, ACHMITOTHI, TOUKH Nepernda, mepuos u T.11.);
— MHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW ITPAKTHYECKOU CUTYaLUU;.

— OIIPENEIATh 1Mo rpadukaM MpOoCTEHIINe XapaKTEPUCTHKU MEPHOANYECKHIX TPOLIECCOB B OMOJIOTHH,
HSKOHOMUKE, MY3bIKE, PaJHMOCBA3H U Jp. (aMIUIUTY/1a, IEPUOJ U T.I1.)

Ha yznyonennom ypoéne 6blnyCKHUK HOJIYUUM 603MONCHOCHb HAYUUMBCA:

- BJIQ/IETh NOHITUEM aCUMITOTHI U YMETh €r0 IPUMEHSTH IIPU PELIEHUH 3a]1a4;

- OPUMEHSATh METOJBI PEIICHHs MPOCTeHmMX audQepeHInanbHbIX ypaBHEHHHA MEPBOTO H
BTOPOTO IOPSAIKOB.

Texcmosvie 3a0auu

Buinycknuk naywumcsa:

— Pemars pa3Hble 3a1a4i IOBBIIEHHON TPYIHOCTH;

— aHaJIM3MPOBATh YCIIOBHUE 3aJ]aui, BEIOMPATh ONTUMAIbHBIN METOJ pELIeHUs 3a/1a4M, pacCMaTpUBast
pa3IU4HbIE METOMBL;

— CTPOUTH MOJIENb PEIICHUS 33a/1a4M, IPOBOAUTH JOKA3aTEIBHBIE PACCYKACHMS IIPH PELICHUH 3a/1a4H;
— pewmarpb 3ajadd, TpeOyromue nepedopa BapHaHTOB, NMPOBEPKH YCIOBHI, BHIOOpa ONTUMAIBLHOTO
pe3ynbTrara;

B noeceonesnoti scuznu u npu uzyueHuu Opy2ux npeomemos:

— pemarth NPaKTUYECKUE 33/1a4 U 3a1a4M U3 APYTUX IIPEIMETOB

Ha yznyonennom ypoene 6vinyCKHUK ROIYUUM 603MONHCHOCHb HAYUUIMBCA:

— AQHAIM3MPOBaTh M HUHTEPIPETHPOBATH IOJYYECHHBIC PEHICHUS B KOHTEKCTE YCJIOBMS 3aJauH,

BLI6I/IpaTB peuIcHud, HC MPOTHBOPCUAIIINC KOHTCKCTY,



— MEPEeBOJUTH MPH PEIICHUH 3aa4d UHPOPMALUIO U3 OJHON (OPMBI 3alHCH B APYTYIO, UCIIONb3YS
pU HEOOXOIMMOCTH CXEMBbl, TAOIHIIbI, TPAPHUKH, TUATPAMMBI.

Ypaenuenusn u nepagencmea

Buinycknuk nayuumcs:

— CB00OOmHO OmEepHpOBaTh MOHATHAMHU: YPaBHEHUE, HEPAaBEHCTBO, PABHOCHIIBHBIC YPABHEHUS WU
HEPAaBEHCTBA, YPABHEHUE, SBJIAIOILIEECS CIEICTBUEM JIPYroro ypaBHEHUs, ypaBHEHUS, PAaBHOCUJIbHBIC
Ha MHO>XECTBE, PaBHOCHJIbHBIE NPEOOpPA30BaHUs YPAaBHEHHIA; — peIIaTh Pa3Hble BHUJbl YPAaBHECHHUN U
HEPaBEHCTB M WX CHCTEM, B TOM YHCJIE HEKOTOpPbIE ypaBHEHHS 3-ii W 4-U CTemeHeu, ApoOHO-
panuMoOHalIbHbIE U UPPALMOHAJIBHBIE;

— OBJIaJICTh OCHOBHBIMH THUIIAMU MOKa3aTeIbHBIX, JOrapu(MUUECKUX, UPPALIIOHATIBHBIX, CTETICHHBIX
YpaBHEHUN U HEPABEHCTB U CTAHJAPTHBIMU METOJAMHU UX PELIECHUN W NPUMEHATh UX IPU PEUICHUU
3az1ay;

— IPUMEHSATH TeopemMy be3y K pelieHuto ypaBHeHU;

— IPUMEHATH TeopemMy Buera a1 pereHnss HEKOTOPbIX YpaBHEHUIN CTEIIEHU BbIIIE BTOPOIA;

— NOHHMMATh CMBICI TEOPEM O PABHOCWJIBHBIX W HEPABHOCHWIIBHBIX MpPeoOpa3oBaHUSX ypaBHEHUU H
YMETb UX JI0Ka3bIBATh;

— BJIAJIETh METOJAaMH pEUICHHsS ypaBHEHUI, HEPAaBEHCTB U UX CHCTEM, YMETh BBIOMPATH METOJ]
pelieHus 1 000CHOBBIBAaTh CBOW BBIOOD;

— UCMOJB30BaTh METO/ MHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB, B TOM YHCIIE IPOOHO-PAIIMOHATBHBIX
U BKJIIOYAIOIINX B c€0sl UPpallMOHAJIbHBIE BHIPAYKEHUS;

— pewarbh anreOpandeckue YpaBHEHHS U HEpaBeHCTBA W MX CHUCTEMBl C [apaMeTpamu
anredpandeckuM 1 rpapuuecKkuM MeTo1aMu;

— BJIa/IETh Pa3HbIMU METOJIaMU J10Ka3aTeJIbCTBA HEPABEHCTB;

— pelaTh ypaBHEHUS B IIEJIbIX YHCIIaX;

— un300pakaTh MHOXKECTBAa Ha IJIOCKOCTH, 3aJaBaeMble YpaBHEHMSIMH, HEpaBEHCTBAMH M HX
CUCTEMaMHU;

— CBOOOJHO HCIIOJIb30BaTh TOXKJIECTBEHHbIE NMpeoOpa3oBaHUs MPU PEIIEHWN YPAaBHEHUN U CUCTEM
YpaBHEHUM.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemoas:

— COCTaBJIATh U pelllaTh YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBbI MPU PEILIEHUH 3a7au JPYTUX y4eOHbIX
IIPEIMETOB;

— BBINOJHATH OLEHKY MPaBAONOA00MUs pe3yabTaToB, IOJy4yaeMbIX IPH PEIICHUHM pPa3InYHbIX

YpaBHEHMIA, HEPABEHCTB U X CUCTEM IIPH PELLICHUHU 33Jay APYTUX YUEOHBIX ITPEIMETOB;



— COCTaBJIATh U pelIaTh YpaBHCHHS M HEPABEHCTBA C MapaMeTpaMH MPU PEUICHUU 3ajad APYrux
y4eOHBIX MTPEIMETOB;

— COCTaBJISITh ypaBHEHHE, HEPABEHCTBO MJIM UX CHUCTEMY, OIMCBHIBAIOIINE PEAbHYIO CUTYAIHIO HJIH
NPUKITAHYIO 3a/1a4y, HHTEPIPETUPOBATH TOJYUYCHHBIC PE3YJIbTAThl; — MCIOJIb30BaTh MPOrPAMMHBIC
CpEJ/ICTBA NP PEIICHUU OTACIbHBIX KJIACCOB YPaBHEHHI U HEPABEHCTB

Ha yenyonennom ypoene 6bInyCKHUK NOJIYUUM 603MONCHOCHb HAYHUMBCA:

— CBOOOJIHO OIPEICISATh THUI M BBIOMPATh METOJ PEIICHHs MOKA3aTeJIbHBIX U JIOTapUPMHUUESCKUX
YpaBHCHHI ¥ HEPAaBEHCTB, HPPALMOHAIBHBIX YPaBHEHHWH W HEPABEHCTB, TPUTOHOMETPHUYECKHX
ypaBHEHHIA U HEPABCHCTB, UX CHCTEM,

— CBOOOJHO peuIaTh CUCTEMBbI JIMHEHHBIX YPaBHEHHIA;

— peniath OCHOBHBIC TUITBI YPABHCHU M HEPABEHCTB C MapaMeTpaMH;

— IPUMEHSTD [TPU PELICHUH 3a1a4 HepaBeHcTBa Ko — bynskoBckoro, bepaysuiu;

— UMETh TPEJCTABICHHE O HEPABEHCTBAX MEXIY CPEIHUMH CTEHEHHbIMH DYHKIUH — BIIAJETh
MOHSATHEM ACUMIITOTHI M YMETh €0 IPUMEHSTH IPH PELICHUN 3a71a4;

— MPUMEHSATh METOJIbI PEIICHUS MPOCTCUIINX MU PEPEHIIMATbHBIX YPaBHEHUI IEPBOTO U BTOPOTO
HOPSIIKOB

Dnemenmol Mamemamuueckozo aHanu3a

Boinycknuk nayuumes:

— BJIJICTh MOHATHEM OCCKOHEUHO yOBIBAIOIAsi TEOMETPHUECKAst IPOrPECCHUS B YMETh MPHUMEHSTD €ro
NpU PEIICHNH 3a/1a4;

— IPUMEHSTD ISl PEIICHUs 3a1a4 TEOPHUIO TPEICIIOB;

— BJIAJICTh MOHATUSAMH OCCKOHEYHO OOJIbIME U OECKOHEUHO Mallble YHUCIIOBBIC TOCIIEI0BATEIIBHOCTH
U YMETh CPaBHUBATH OECKOHEYHO OOJIBIIHME U OECKOHEYHO MaJIble TOCIIEA0BATEIBHOCTH;

— BIAJICTh TOHATHSIMH: MPOU3BOJAHAS (YHKIMU B TOYKE, MPOU3BOJAHAS (DYHKIMHM, — BBIYHCISATH
MIPOHM3BOJIHBIC 3JICMEHTAPHBIX (YHKIIUH M UX KOMOWHAIIHIA;

— HWCCIeoBaTh (PYHKIIMM HAa MOHOTOHHOCTh M OKCTPEMYMBI; — CTPOHUTH I'padUKd U TPUMEHSTH K
PEIIECHHIO 3a/1a4, B TOM YHCIIE C TApaMeTPOM;

— BJIQJICTh MMOHATHEM KacaTelibHas K TpaguKy GyHKIIMH U YMETh PUMEHSITH €r0 MPH PEIICHUH 3a/1a4;
— BJIQJICTh MOHATUSAMHU TIEPBOOOpa3Has (QyHKIUS, ONpPEICICHHBI UHTETPaI, — MPUMEHATh TCOPEMY
Hprorona—JleliOnuna u ee ciiecTBUS ISl PEIICHUS 3aa4.

B nosceounesnoii scuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemoas.

— pemiath NMPHUKIAJHBIE 33a4d U3 OWOJIOTHH, (PU3MKH, XMMHUH, SKOHOMHKHA U JPYTHUX MPEIAMETOB,
CBSI3aHHBIC C UCCIICOBAHUEM XapAKTEPUCTHK MPOIIECCOB;

— MHTEPIIPETUPOBATH MMOTYYEHHBIE PE3yJIbTaThI



Ha yznyonennom ypoéne 6blnyCKHUK HOJIYUUN 603MOHCHOCIb HAYUUMbCA:

-cBOOO/IHO BNAJETh CTaHJAPTHBIM amlaparoM MaTeMaTH4YeCKOTrO aHalW3a s BBIYHUCICHUS
POM3BOIHBIX (PYHKIIUH OJHOM MEPEMEHHOM;

— CBOOOJHO TPUMEHSATH amnmapar MaTeMaTHYeCKOro aHalu3a JJs HCCIeoBaHUS (QYyHKIUN u
HOCTPOECHUS I'paMKOB, B TOM YHCJIE€ UCCIIEI0BAHMSI HA BBITYKIIOCTb;

— OIEepHUPOBATH MOHATHEM IIEPBOOOPA3HON (DYHKIIMHU IJIsl PEIICHUs 3a/1a4;

— OBJIAJICTh OCHOBHBIMU CBeACHUSMH 00 wuHTerpane Hpiorona—JleiiOHMIIa ¥ €ro mpocTeHIImX
IIPUMEHEHUSX;

— OIIEPUPOBATH B CTAHJAPTHBIX CUTYALUAX IPOU3BOIHBIMU BBICIIMX ITOPSIIKOB;

— YMeTh IPUMEHATH TPU PEIICHUH 3a/1a4 CBOWCTBA HETIPEPBHIBHBIX (PYHKINH;

— YMETb IpPUMEHATh IPU pELIEHUWM 3a4ad Teopembl BelepuiTpacca, — yMETb BBIIOJHATH
OpUOJIMKEHHBIE BBIYUCICHHMS (METOABI pEIIEHUs YPABHEHUH, BBIUUCIECHUS OIpPENEIEHHOIO
HWHTErpaja);

— YMETh IPUMEHATH IPWIOKEHUE NPOU3BOJHOM M OIPEACICHHOIO MHTErpaja K PEIICHHIO 3a1ad
€CTECTBO3HAHNS;

— BJAJIeTh MOHATUSAMHU BTOpasi MPOU3BOJHASA, BBINYKJIOCTh rpaduka (yHKIMHU U YyMETh HCCIEI0BATh
(YHKLUIO Ha BBITYKJIOCTh

Cmamucmuka u meopus 6epoAmHocmeil, 102UKa U KOMOUHAMOPUKA

Buinycknuk nayuumces:

OnepupoBaTb OCHOBHBIMU ONMCATEIbHBIMU XapaKTEPUCTUKAMU YHCIOBOrO HaOopa, MOHSATHEM
reHepajibHasi COBOKYIHOCTb U BBIOOPKOIL U3 Hee;

— ONepupoBaTh MOHATUAMHU: 4YacTOTa W BEPOATHOCTh COOBITHS, CyMMa U IPOU3BEJCHHE
BEPOSATHOCTEN, BEIUMCIISTH BEPOSITHOCTU COOBITUI Ha OCHOBE MOJCUYETa YUCIa UCXO/I0B;

— BJIaJIeTh OCHOBHBIMH MOHATUSIMU KOMOMHATOPUKU U YMETh UX IPUMEHSAThH MIPU PELLICHUH 3a7ay;

— UMETb IpeJICTaBIeHne 00 OCHOBAaX TEOPUH BEPOSTHOCTEIH;

— UMETb MPEJCTaBICHNUE O JUCKPETHBIX U HEIPEPBIBHBIX CIyYalHBIX BEIMYUHAX U PACIPEICIICHUIX,
0 HE3aBHCUMOCTH CIIyYalHbIX BEJIMYHH;

— AMETH MPEJCTABICHUE O MATEMATUYECKOM OKUJAHUU U JUCIIEPCUM CIIyYalHBIX BEIUYMH;

— HMMETh IPEJICTABICHUE O COBMECTHBIX PaCIpPENEIICHUAX CIy4YalHBIX BEJIIMYUH; — IOHUMATh CYTh
3aKoHa OOJIBIINX YUCET U BEHIOOPOYHOIO METO/Ia U3MEPEHUS BEPOSITHOCTEH;

— MMEThb IIPEACTABICHUE O HOPMAJIbHOM DPACIPENEICHUN U IIPUMEpax HOPMAJIbHO PACIPEAEICHHBIX
CIIy4alHBIX BEJIMYUH; — UMETh IIPEJCTABICHUE O KOPPEISALUH CIIy4aiHbIX BEJIUYHH.

B noseceonesnotl dcusHu u npu u3y4eHuu Opyeux npeomemos:

— BBIYHUCJIATH WM OICHUBATL BEPOATHOCTU coOBITHI B peaHLHOﬁ KHU3HH,



— BBIOMpATh METOABI OIXOSIIETO MPEACTABICHHS U 00paOOTKU JaHHBIX

Ha y2nyonennom yposne 6bInyCKHUK NOIYUUHL 603MONCHOCHb HAYUUMbCA:

— UMETb NPEJCTABICHHUE O IIEHTPAILHOW NPECIIbHON TeopeMe;

— UMETh NPEJICTaBICHUE O BELIOOPOYHOM K03 DUIIMEeHTE KOPPENSAIUH U JIMHEHHON perpeccuu;

— HMMETh MPEACTaBICHUE O CTATUCTHYECKHX THIIOTE3aX M MPOBEPKE CTATHCTUYECKOW TUIOTE3BI, O
CTaTUCTHKE KPUTEPUS U €€ YPOBHE 3HAYUMOCTH,

— UMETb NPEJICTABICHNUE O CBSI3U IMIIMPHUYECKUX U TEOPETHUECKUX PACTIPEICIICHHIA;

— WMETh TPEJCTABICHWE O KOJUPOBAHWU, JIBOMYHON 3amUCH, IBOMYHOM JIEPEBE, — BIAJIETh
OCHOBHBIMH MOHSTHAMU Teopuu rpadoB (rpad, BepiirmHa, pedpo, CTENeHb BEPIINHBI, yTh B rpade) u
YMETh MPUMEHSATH UX NIPU PEIICHUU 3aa4;

— UMETb NPEJICTABIICHUE O JACPEBBIX U YMETh IPUMEHSTH IPH PEIICHUH 337144,

— BJIAJICTh MMOHATUEM CBS3HOCTh U YMETh IPUMEHSATh KOMIIOHCHTBI CBI3HOCTH TIPH PEIICHUU 3a]1a4;

— YMEeTb OCYHIECTBIIATH MTyTH O pedpaM, 00Xxo bl pedep U BepiiuH rpada;

— MMETh MPEACTaBICHUE 00 SHICPOBOM M TaMUJIBTOHOBOM ITYTH, HMETh MPEACTABICHUE O TPYIHOCTH
3aJ1a4ui HaXOKJCHUS TaMUJIBTOHOBA ITYTH;

— BJIQJICTh MMOHATUSMHU KOHEYHBIC U CUCTHBIC MHOYKECTBA U YMETh UX NMPUMEHSTH TIPU PEIICHUH 33]1a4;
— YMETh MPUMEHATh METO/I MAaTEMATHICCKON UHAYKIINH;

— YMETh MPUMEHSATh MPUHIUN J[UpHXxIie Mpu perieHnH 3a1aq

I'eomeTpust

Buvinycknuk nayuumcesn:

-BJIAJICTh TEOMETPUUYCCKUMHU TOHATHSIMH TP PEIICHUU 3aJad W TPOBEACHHH MaTeMaTHYCCKUX
pacCyKJIeHUH;

— CaMOCTOSATEIHHO (OPMYIUPOBATH OMPEACICHUS T€OMETPHUECKUX (DUTYpP, BBIIBHTATh THIIOTE3HI O
HOBBIX CBOWCTBaX M MpHU3HAKaX T€OMETPHUECKUX (PUTYp U OOOCHOBBIBATH WM OIMPOBEPraTh WX,
00001aTh WM KOHKPETU3UPOBATh PE3YJIbTAaThl HA HOBBIX KJlaccax (UTYp, POBOJHUTH B HECIIOKHBIX
CITyYasiX KJIACCH(PUKAIUIO (PUTYP 11O PA3IMIHBIM OCHOBAHUSM;

— WCCIIeIOBaTh YEPTEXKH, BKIIOYAs KOMOWHamwmu (UTYp, H3BJICKaTh, WHTEPIPETHPOBATH H
peoOpa3oBEIBATH HHPOPMAIIHIO, IPEJCTABICHHYIO Ha YepTekKax;

— pemath 3aJa4d Te€OMETPHUYECKOTO COJICPKAaHUSA, B TOM YHCIE B CHTYaIMsIX, KOTJIa aJTOPHTM
pelleHusT He CJeIyeT SIBHO W3 YCJIOBHUSA, BBHINOTHATH HEOOXOIMMBIC I PEIICHUs 3aJadyd
JIOTIOTHUTEIbHBIE TOCTPOCHHSI, MCCIEAOBAaTh BO3MOXKHOCTH MPUMEHEHHUS TeopeM U (QopMyd s
pelIeHus 3a/1a4;

— yMeThb (OPMYIHPOBATH U IOKA3BIBATH TEOMETPUUECKHIE YTBEPKICHHUS;

— BJIAJACTh MMOHATHAMU CTCPCOMCTPUUN: IPU3MA, ITapaAJIICIICIUIICA, TUpaMHa, TCTPpasap,



— UMETh NPECTaBICHUs 00 aKCHOMax CTEPEOMETPHH U CIEACTBUSAX U3 HUX M YMETh MPUMEHSATh MX
IIPY PEIICHUN 3a/]a4;

— YMETb CTPOUTH CEYECHHs] MHOTOTPAHHUKOB C UCIIOJIb30BAHUEM PA3IIMUHBIX METOJOB, B TOM YHUCIIE U
METO/1a CIIEZOB;

— MMETh IPEICTABICHUE O CKPELIMBAIOIIMXCA IPAMBIX B IPOCTPAHCTBE U YMETh HAXOIUTh YroJl U
paccTosiHue MEXAy HUMU;

— IPUMEHATh TEOPEMBI O MapalIEIbHOCTU IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE IIPU PEUICHUU
3a/1a4;

— YMeTh IPUMEHATH NapajljIeIbHOE IPOEKTUPOBAHUE [l N300pakeHus Guryp;

— YMETb IPUMEHATH EPICHANKYIISIPHOCTH MIPSMOU U INIOCKOCTH IIPH PELICHUH 33]1a4;

— BJAJETh IOHATUSAMHU OPTOrOHAIBHOE IPOCKTUPOBAHUE, HAKIOHHBIE M HMX IPOEKLUUHU, YMETb
IIPUMEHSATH TEOPEMY O TPEX NEPIEHAUKYJIIApaxX PH PELICHUH 3a/1a4;

— BJIAJIETh MOHATUSAMHU PACCTOSHUE MEXIY (UrypaMH B IIPOCTPAHCTBE, OOLINI MEpIEHIUKYIISAP IABYX
CKPEIIMBAIOIINXCS NPAMBIX U YMETh IPUMEHATh UX IIPU PELICHUHU 33]1a4;

— BIIQJIETh MOHATUEM YIOJI MEXAY IPSIMOM MU IUIOCKOCTBIO M YMETh IIPUMEHATH €ro IPU pELICHUU
3a/1a4;

— BJIAJICTh ITOHATUSAMM JIBYTPAHHBIN yIOJI, YTOJ MEXAY IUIOCKOCTIMH, EPIICHIUKYIISIPHBIE INIOCKOCTH
Y YMETb IPUMEHATH UX NP PELICHUH 33/]a4;

— BJIAJICTh NOHATUSAMH IIPU3Ma, NapajuleJenuIle] U NPUMEHATh CBOMCTBA Napajulelienunena Ipu
pELICHUH 3a/1a4;

— BJIAJICTh ITOHATUEM IIPSIMOYTOJIbHBIN NapaJlJIeIeUIEe ] U IPUMEHATh €T0 IPU PELICHUH 33/a4;

— BJIAJIETh NOHATUAMU NHUPAMHAA, BUIbl NMHUPAMUMA, 3JIEMEHTHl MPABHJIBHON MHUpaMUIbl U YMETb
IPUMEHATH UX NPU PELICHUH 3a/1a4;

— UMETh NPEJCTaBIIEHUE O TeopeMe Dilepa, MpaBUIbHBIX MHOIOIPaHHUKAX;

— BIJIQJCTh TNOHATHEM IUIOLIAJHM IOBEPXHOCTEM MHOTIOIPAHHUKOB M YMETh IPUMEHATH €ro IpHU
pELICHUH 3a/1a4;

— BIAJETh MOHATHAMH Teja BpalleHUs (UMIMHAP, KOHYC, map U cdepa), UX CEUEHHUS U YMETb
IPUMEHATH UX MPU PELICHUH 3a/1a4;

— BIIA/IETh MOHATHSIMU KacaTeabHbIE IPSIMBIE U INIOCKOCTU U YMETh IPUMEHATH IIPY PELICHNN 33/a4;
— UMETh MPEACTABIEHUS O BIIMCAHHBIX U OMHMCAHHBIX chepax U yMETh MPUMEHATh UX MPU PEUICHUH
3a/1a4; — BJIQI€Th MOHATHAMH 00BbEM, 00beMbl MHOTOTPAHHUKOB, T€Jl BPAIIEHUS U IPUMEHSTh UX NPU
pELICHUH 3a/1a4;

— MMETh NPEJACTABICHHE O Pa3BepTKE LWIMHIAPA W KOHYCA, IUIOMAAU MOBEPXHOCTH LUJIUHApPA U

KOHYCa, YMCTb IPUMCHATH UX IIPU PCHICHUUA 3a1a4;



— UMETh IPEeCTaBIICHUE O TUIomaan chepbl U YMETh IPUMEHSTh €r0 IPU PEIICHUH 3a/1a4;

— YMETh pemiaTh 3a/1a4i Ha KOMOWHAIIUY MHOTOTPAHHUKOB U TEJI BPAIICHUS, — UMETh MPECTaBICHUE
0 Mmogo0uu B MPOCTPAHCTBE M YMETh pellaTh 3aJayd Ha OTHOIICHHE OOBEMOB U IUIOLIajAeH
MOBEPXHOCTEH MOJOOHBIX QUTYD.

B nogceonesnotl scuznu u npu uzyueHuu Opyux npeomemos:

— COCTaBJISITh C HCIOJb30BAaHUEM CBOICTB I'€OMETPUYECKUX (UTYp MaTeMaTUYECKUE MOJENH IS
pelieHust 3agady MPaKTUYECKOro XapakTepa W 3a7ad M3 CMEXHBIX JUCIMIUIMH, HCCIEI0BaTh
MOJTy4YE€HHBIE MOJIETIN U UHTEPIPETUPOBATH PE3yIbTaT

Boinycknuk nonyuum 603mMo0xicHOCHb HAYUUMbCA:

UMETh MPeJCTaBlIeHnEe 00 aKCHOMATUYECKOM METO/IC;

BIIAJICTh TOHSATHEM T'€OMETPUYECKHE MECTa TOYEK B MPOCTPAHCTBE U YMETh MPUMEHATh HX IS
pelleHus 3a1a4;

YMETh MPUMEHSATH ISl PEUICHHs 3a[]a4 CBOWCTBA IJIOCKUX U JIBYTPAaHHBIX YIJIOB, TPEXTPAHHOTO yria,
TEOpPEMBbI KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAaHHOTO yIJia;

BJIQJIETh TMOHSATUEM MEPICHIUKYIAPHOE CEUEHUE MPHU3Mbl M YMETh MPUMEHSTh €ro MpU PEIICHUU
3a/1ay;

UMETh MPEJICTaBICHUE O JBOMCTBEHHOCTH MPABUIHHBIX MHOTOIPaHHUKOB;

BIAJCTh TOHATUSIMHU IIEHTPAJIbHOE U TAPAICIHHOE IPOCKTUPOBAHUE U TPUMEHATH HUX MPH
MOCTPOCHUU CEYEHUN MHOTOTPAHHUKOB METO/IOM MPOEKIIUi;

MMETh TMPEACTABICHUE O pPa3BEpTKE MHOIOTpaHHUMKA M KpaTyallleM IIyTH Ha TOBEPXHOCTH
MHOTOTPaHHUKA;

MMETh MPEACTaBICHUE O KOHMUYECKUX CEUCHUSX;

MMETh MPEJICTABIIEHNE O KaCAIOMUXCs chepax U KOMOMHAIIUU TEJl BPAIIEHUS U YMETh IPUMEHSTh UX
MIpH PELLIEHUN 3a/1ay;

MPUMEHSThH MIPH PEIICHUH 3a7a4 (GOPMYITy pacCTOSTHUS OT TOYKHU J0 TUIOCKOCTH;

BIIAJICTh PA3HBIMU CIOCOOaMHU 3aJaHUsl MPSMON yYpaBHEHHSIMU W YMETh MPUMEHATH MPU PEIICHUH
3a/1a4;

MIPUMEHSTD MPHU PEIICHUH 33/1a4 U J0Ka3aTeIhCTBE TEOPEM BEKTOPHBIM METOJ M METO]T KOOPIMHAT;
UMETh TpejcTaBiIeHue 00 akcMoMmax 00beMa, MPUMEHSTh (OPMYIBl OOBEMOB MPSIMOYTOIHLHOTO
napajuiejaenunesa, Npyu3sMbl U MUPaMUIbI, TETPadpa IPHU PELISHUH 3a/1ay;

MIPUMEHSATH TEOPEMBbI 00 OTHOIICHHSIX 00bEMOB MPHU PEIICHHUH 3a7a4;

MPUMEHSATh WHTErpajl Il BBIUMCICHUS OOBEMOB WM TOBEPXHOCTEW TEJN BPAIICHUS, BBIYUCICHUS

IIomaiaun C(bepnqecxoro mosica ¥ o0beMa 1IapoBOro CJos;



UMETb MpPEICTAaBICHHE O [BW)KCHUSAX B IPOCTPAHCTBE: MApaICIIbHOM IEPEHOCe, CHUMMETPHUU
OTHOCHUTEJBHO IUIOCKOCTH, IEHTPAIbHOW CHMMETPHUHU, OBOPOTE OTHOCUTEIHHO INPSIMOM, BHHTOBOH
CUMMETpPUH, YMETh IPUMEHSATh UX MPH PEIICHUU 3a7ay;

UMETh MPEICTABICHNUE O TUIONIAIN OPTOTOHAILHOM MTPOEKIINY;

MMETh MPEJICTABICHUE O TPEXTPAHHOM U MHOTOT'PaHHOM YTJIE ¥ IPUMEHSTH CBOMCTBA INIOCKUX YIJIOB
MHOTOTPAHHOT'O YIJIa IIPU PELICHNH 3a/1ay;

UMETh TIPEJCTAaBICHUS O NPeoOpa3OoBaHMM MOJOOMS, TOMOTETHM W YMETh HIPUMEHSATh WX IIpU
pelIeHUH 3a1a4;

YMETbh peuIaTh 3a/1a4u Ha IIOCKOCTH METOAAMHU CTEPEOMETPHH;

YMETh MPUMEHSTH (POPMYIIBI 00BEMOB MPH PEIICHUH 3324

Bexmopui u koopounamui 6 npocmparncmee

Buinycknuk nayuumces:

— BJIAJICTh MMOHATUSMH BEKTOPHI M UX KOOPAWHATHI;

— YMETh BBIIIOJHATH ONEPALUU HAJl BEKTOPAMU;

— UCTIOJIb30BaTh CKAJISIPHOE MPOU3BEICHNE BEKTOPOB NIPU PEIICHUH 3a/1a4;

— NMPUMEHATH YPAaBHEHHE IJIOCKOCTH, (POPMYITy pacCTOSTHHS MEKAY TOUYKaMH, ypaBHEHUE c(epbl pu
pelIeHnH 3a1a4;

— IPUMEHSTH BEKTOPHI U METOJI KOOPAWHAT B MIPOCTPAHCTBE IPHU PEIICHUH 3a/1a4

BolnycKHUK ROJIyYUM 603MOHCHOCHb HAYYUMbBCA:

HaXOJUTh 00BEM MapajuIesIeNnIea U TeTPadapa, 3aJaHHBIX KOOPANHATAMU CBOUX BEPILUH;

3aJaBaTh MPSIMYIO B IPOCTPAHCTBE;

HaXOJIUTh PACCTOSIHME OT TOYKH JI0 IUIOCKOCTH B CHCTEME KOOpAMHAT;

- HAXOIUTh PACCTOSTHHE MEXIY CKPEIIMBAIONIMMHUCS MPSIMBIMH, 33JaHHBIMU B CHCTEME KOOP/IUHAT.
Hcmopua mamemamuku

—HMETh MPEJCTABIICHHE O BKJIAJ/IE BBLAAIOIIUXCS MATEMAaTHKOB B PAa3BUTHE HAYKH;, — MOHUMATh POJIb
MaTeMaTHKH B pa3Butuu Poccun

Memoowvt mamemamuxu

Buinycknuk nayuumcs:

UCTIONIb30BAaTh OCHOBHBIE METO/BI JIOKA3aTeNbCTBA, MPOBOAUTH JOKA3aTENbCTBO U BBINOIHATH
OIIPOBEPIKEHHE;

INPUMEHSATh OCHOBHBIE METO/IbI PEIICHHS MaTeMaTHYeCKUX 3371ad;

Ha OCHOBE MaTe€MaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE XapaKTepHU30BaTh KPACOTY U COBEPILICHCTBO

OKpY’KaloLIero Mupa 1 Mpou3BeIeHUI HCKYCCTBA;



IIPUMEHATH MPOCTEHIINE MPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKALMOHHBIE CHUCTEMBI IIpU
pELLIEHNN MaTEMaTUYECKUX 3a1ady;

II0JIb30BAThCA IPUKJIAJHBIMM IPOrpaMMAaMHM M IIPOIrPaMMaMH  CHUMBOJIBHBIX BBIYMCICHUH IS
UCCIIEIOBAaHUSI MATEMATUYECKUX OOBEKTOB.

Buinycknuk nonyuum 603mM03#CHOCHb HAYUUMbCA:

- IPUMEHSTh MaTeMaTHYeCKHE 3HaHWs K MCCIEJOBAHUIO OKPYXKAIOLIEro MUpa (MOJAEIMpPOBAHUE

(HU3UUECKUX MTPOIECCOB, 3a/1a41 IKOHOMHKH).

COIEPKAHUE

Moayab: Ajredpa u Hayaja MaTeMaTHYeCKOI0 aHAJIU3A
10-11 knace

Bba3oBblii ypoBeHb
DJIEeMEHTBI TEOPHH MHOKECTB H MATEeMAaTHYECKO JIOTHKH
KoneuHnoe MHOXXECTBO, JJIEMEHT MHOXXECTBA, IOJAMHOXECTBO, IE€pEceUeHUEe U OObEeTUHEHHE
MHOECTB, YMCJIOBbIE MHOXECTBA HAa KOOPAMHATHON MPAMOW, OTPE30K, UHTEPBAJ, IPOMEXKYTOK C
BBIKOJIOTOW TOYKOM, TpaduyecKkoe IMpeICcTaBIeHHe MHOXXECTB Ha KOOPAMHATHOW IUIOCKOCTH.
VYTBepkJeHue (BbICKA3bIBaHUE), OTPULIAHUE YTBEP)KICHHUS, MCTUHHBIE U JIOKHBIE YTBEP)KICHUS,
CJIEJICTBUE, YACTHBIN CIIy4ail 0OIIEro yTBEpKICHUs, KOHTPIPUMED, 10KA3aTEIbCTBO.
Yuciia v BbIPAKEHU
Kopens n-ii crenenu u ero cpoiictBa. IloHsaTue npenena yncaoBoii nocienoareabHocT. CTeneHs ¢
JIEACTBUTEIbHBIM MTOKA3aTEJIEM, CBOMCTBA CTENEHU. [[eCTBUS C KOPHAMM HAaTypaJbHOM CTEICHU W3
Yrce, TOXKAECTBEHHbIE TPe0Opa30BaHMs BEIPAXKEHUH, BKIIIOYAIOIIUX CTETIEHU U KOPHHU.
Jlorapupm umcna. JlecaTuuHble W HaTypaibHble Jorapupmsl. Yucno e. Jlorapudmuyeckue
ToxkaecTBa. JleficTBus ¢ Jjorapu@mamu uucen; NOpocTeiiine MpeoOpa3oBaHUs BbIPaKEHUH,
BKJTFOYAIOITUX JIOTapU(DMBL.
N300pakeHre Ha YMCIOBOM MPsIMOM LENbIX M PallMOHAJIBHBIX YHCEN, KOPHEH HaTypalbHOM CTeeHu
U3 YKCel, JIorapu(MoB Uucel.
Tpuronomerpuyeckasi OKpy>KHOCTb, paauaHHas mepa yriaa. CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
POU3BOJIBHOrO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO U CIEJCTBUS U3 HEro. 3HAUECHUS
TpuroHoMmerpuueckux Gpyukuuii s yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°( 0, n/6, /4, w/3, n/2.
pan). @opMyIbl IPUBEICHUS, CI0KEHUS, POPMYIIBI IBOWHOTO U MOJIOBUHHOTO yTJIa.
YpaBHeHUsS M HEPABEHCTBA
VYpaBHeHUs ¢ oHOM nepemMeHHoM. [IpocTeiine nuppannoHanbHble ypaBHeHH. Jlorapupmudeckue u
rnokasaTenpHble ypaBHernus Buga 10g . (bx+¢) =d, a**°=d (rme d MOXHO IPEICTaBUTH B BUJIE

CTENIEHH C OCHOBaHHEM & M PalMOHAJIBHBIM TOKa3aTelleM) U UX peuleHus. TpUroHoMeTpuuecKue



ypaBHEeHHUs BHUIa SN X= a, COS X= @, tg X= a, rae a - Tabiu4HOE 3HAYCHHWE COOTBETCTBYIOLICH
TPUTOHOMETPUUYECKON (PYHKLIUH, U UX PELICHHUS.

Hepagencrsa ¢ oxHo# nepemenHoit Buga 10g . X < d, a*<d (rme d MOXHO HpenCTaBUThH B BUJIE
CTEIICHH C OCHOBAaHHEM a).

HecnoxHble panmoHanbHble, II0Ka3aTelbHbIe, JOrapupMUUECKUE, TPUTOHOMETPUYECKHE YPaBHEHMUS,
HEPABEHCTBA U UX CUCTEMBI, IPOCTEMIINE UPPALMOHAIbHbIE YPABHEHUS U HEPABEHCTBA.

Mertox nnTtepBanos. ['padudeckre MeToIbl pelieHUs] YpaBHEHH U HEPaBEHCTB.

Penienue ypaBHEeHUI U HEPABEHCTB, COACPKAILUX IIEPEMEHHYIO 1107 3HAKOM MOAYJISL.

VYpaBHEHHUsI, CUCTEMBI YPABHEHUH C ITapaMETPOM.

DOyHKUUHA

[onsarue pynxuun. Hynu GyHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hambounbmiee
U HauMeHbllee 3HayeHus QyHkuuu. [lepuoanyHocts GyHKUMU. YETHOCTD U HEYETHOCTh (DYHKIIMH.
CreneHHasi, mokasaTesibHas M Jjorapupmuueckue (QpyHKIUHM; UX cBOMCTBa U rpaduku. CroxxHble
(GyHKIMH.

Tpuronomerpuieckue GpyHkuuu Yy = C0SX, Y =SinX, y =tg X. Oynukuusy = ctg x. CoiicTBa u
rpaduKy TPUTOHOMETPUYECKUX QYHKLINN. APKKOCHHYC, apKCHUHYC, apKTAaHI€HC YK CIIa, apKKOTAHI'€HC
yucia. OOpaTHble TPUTOHOMETpUUYECKUE (DYHKIIMM, UX CBOWCTBA U IpaUKu.

[IpeobpazoBanus rpadukoB (GYHKIHIA: CIBUTH BJIOJIb KOOPAMHATHBIX OCEH, pAaCTSDKEHHE M CXKaTHE,
CUMMETpPHS OTHOCHUTEJIBHO KOOPAWHATHBIX OCel M Hayana koopauHat. ['padmku B3aMMHO 0OpaTHBIX
(b yHKIHIA.

DJIeMeHTBI MATEMATHYECKOI0 AHAIN3A

[IpousBonnas ¢pyukuuu B Touke. KacatenbHas k rpaduxy dpynkuun. ['eomerpuyeckuit 1 puzndeckuit
CMBICH Tpou3BoAHOM. [Ipon3BoaHbIE 3NeMeHTapHBIX QyHKIMH. [Ipon3BoIHAS CYyMMBI, TPOU3BEACHNUS,
YaCTHOTO, ABYX ()yHKIIHH.

Bropas npousBoHasi, e€ reoMeTpu4ecKuil M pU3NUECKUI CMBICI.

[TonsiTie o HenpepbIBHBIX QYyHKIUAX. TOUKM dKCTpeMyMa (MakcuMyMma U MUHUMYMa). MccnenoBanue
JJIEMEHTapHbIX (DYHKIMH Ha TOUYKM HKCTPEMyMa, HAXOXJAEHHE HAWOOJbIIEr0 M HAaWMEHBIIETOo
3HaYeHUH (YHKIMH ¢ ToMolIblo0 Hpou3BogHOU. [locTpoenue rpadukoB (yHKIHMHA € HOMOIIBIO
pou3BoHBIX. [IpuMeHeHe TPOU3BOIHON NP PEIICHUH 3a1a4.

[TepBooOpaznas. IlepBooOpa3Hbie snemeHTapHBIX (QyHKIUA. [ln0mans KpUBOIWHEHHON Tpamnenuu.
®opmyna Herotona—IJleiiOnuna. OmnpenenéHHpld HHTETpANL. BbuncIeHHE TIIIOMAMEH TITOCKUX
¢uryp 1 00bEMOB Teln BpaLIEHUs C IOMOIIbIO HHTETpaa.

CraTncTuka ¥ Teopusi BepOSITHOCTEH, JIOTHKA H KOMOMHATOPUKA

Yactota U BEpOSTHOCTh COObITHS. JlOCTOBEpHBIE, HEBO3MOXHBIE U CIydyallHblE COOBITHS.

Brmamcnenne BepOHTHOCTeﬁ B OIBITaX C PAaBHOBO3MOXHBIMHU JBJICMCHTAPHBIMHU HCXOOaMHU. Pemenne



3aJa4 C MPUMEHEHHEM KOMOWHATOpUKHU. BeposTHOCTH CYMMBI JBYX HECOBMECTHBIX COOBITHIA.
[TpoTHBOIOI0KHOE COOBITHE U €r0 BEPOSTHOCTb.
IIpaBuo yMHOXeHUMS BepoATHOcTed. Dopmysia IIOJHOM BEpOATHOCTU. Pemienue 3agad ¢
IIPUMEHEHUEM JIEPEBA BEPOSITHOCTEM.
JluckpeTHble cilydailHble BEJIMYMHBI U UX PaCIpeleCHUsI.
Marematuueckoe OXHMJaHHME, JAUCIEpCcHUsl chydyalHOW BenuuuHbl. CpeaHee KBagpaTUUHOE
OTKJIOHCHHE.
[lonsiTue o HOpManpHOM pacnpeneneHud.  [IpuMmepsl ciaydallHbIX BEJIWYWH, MOJYUHEHHBIX
HOPMAJIbHOMY 3aKOHY (TIOTPEIIHOCTh U3MEPEHHUI, POCT YEIOBEKA).
[IpencraBnenne o 3akoHe OonbIIMX Yucen. Poib 3akoHa OONMBIIMX YWCEN B Hayke, NPUPOAE U
oOuiecTse.
CoBMecTHBIC HAOMIOICHUS ABYX CIy4alHBIX BeUYUH. [[oHATHE O KOPpENSIHH.

Yray0JéHHbBIA yPOBEHb
DJIeMeHThI TeOPMHU MHOKECTB 1 MATEeMAaTH4YeCKOH JIOTUKH
ITonsiTue MHOXkecTBa. XapaKTEpUCTHUYECKOE CBOWCTBO, JJEMEHT MHOKECTBA, ITYCTOE, KOHEYHOE,
OeckoHeyHoe MHOxkecTBa. CrnocoObl 3amaHusi  MHOXecTB. [lonMHokecTBO.  OTHOIIEHHS
NPUHAJIC)KHOCTH, BKJIIOYEHMS, paBeHCTBAa. Onepaluu HaJl MHOXKECTBAMM, UX WJUIFOCTPALMHU C
NOMOIIbIO KpyroB Ditniepa. CuéTHble U HECUETHBIE MHOKECTBA.
Hctunnble 1 JTOXKHBIE BBHICKAa3bIBaHUS (YTBEP)KICHHS), ONEpallid HaJ BbICKa3bIBaHUSAMU. KBaHTOpHI
CYIIIECTBOBAHMS U BCEOOIIHOCTH. Aredpa BhICKa3bIBAaHHIMA.
3akoHbl JIOTUKH. OCHOBHBIE JIOTHYECKHE NpaBuiIa. PenieHue Jorn4eckux 3aiad ¢ UCIOJIb30BAHUEM
Kpyros Jiepa.
YmMmozakmoueHus. O60cHOBaHME U JOKa3aTeNbCcTBO B MaTemaruke. Omnpenenenus. Teopembl. Bubl
JI0Ka3aTeabCcTB. MaremaTuyeckast MHIYKIHA. Y TBEp)KICHHs: 00paTHOEe JaHHOMY, IPOTUBOIOIO0KHOE,
0o0paTHOE NPOTUBONOIOKHOMY. [IpH3HaK U CBOICTBO, HEOOXOAUMBIE U IOCTATOYHbBIE YCIOBHSL.
Yucia v BbIpaKeHUs
MHoxecTBa HaTypalbHbIX, LEJIbIX, PpAlUOHAIbHBIX, JIEHCTBUTENBHBIX 4HuCel. MHOXKECTBO
KOMILUIEKCHBIX uHcell. JleMCTBUS ¢ KOMIIEKCHBIMU 4HuCIaMH. KOMIUIEKCHO COMNpsKEHHBIE 4YHCTA.
Monynb 1 apryMeHT yucia. TpuroHoMmerpuueckas (opma KOMIUIEKCHOTO YHCIIA.
Pannannas mepa yrma. Tpuronomerpudeckass OKpy*’HOCTb. CHHYC, KOCUHYC, TAHT€HC M KOTaHI'€HC
yncna. TpuroHomerpuueckue (OpMysabl NpPUBEIEHUS U CIOXKEHUs, (QOpMyJabl JBOMHOIO U
nojoBuHHOrO yria. [IpeoOpazoBaHue CyMMBI U PAa3HOCTH TPUTOHOMETPHUECKUX (QYHKIUI B
pou3BeieHNe U 00paTHbIe IpeoOpa3oBaHusl.
CreneHp C ACHCTBUTEIBHBIM TIOKa3zaresieM, cBoWcTBa cremeHu. Yucio e. Jlorapudwm, cpoiicTBa

norapudma. JlecATUUHBIN U HATYpaJIbHBIN JJOTapU(PMBbIL.



ToxaecTBeHHbIE TMpeoOpa3oBaHUSl TPUTOHOMETPUYECKHX, JOrapu(MUYECKUX, CTENEHHBIX H
UPPALMOHATIbHBIX BBIPA)KEHUH.

Meron MaTeMaTU4eCKOM UHAYKIIVH.

OcHoBHas TeopeMa apudmeruku. OctaTku u cpaBHeHUsA. Anroput™m EBknuna. Kuraiickas teopema
00 ocratkax. Manas teopema ®epma. CucteMbl CUMCICHUS, OTIUYHBIE OT NECATUYHBIX. DYyHKINS
Dlinepa, 4uciao U CyMMa JeuTeNeld HaTypaJlbHOTO Yncia.

OcHoBHast Teopema anreOpsl. IlpuBoAMMBIE W HENPUBOAKWMBIE MHOTOWIEHB.. CHMMETpUYECKHE
MHOTOWIeHbI. [{enounciaeHHple U 11e1I03HauYHbIe MHOTO4JICHBI.

YpaBHeHus1 1 HEPABEHCTBA

VYpaBHeHME, SBIAIOLIEECS CIEICTBUEM JIPYroro YpaBHEHMs; YpPaBHEHHUS, PAaBHOCWIbHBIE Ha
MHOX€ECTBE, pAaBHOCHJIbHBIE TPe0Opa3oBaHusl ypaBHEHUH.

TpuronomeTpuyeckue, IOKa3aTeNbHbIE, JIOTapuMUYECKHe U UppalOHAaJIbHbIE YpaBHEHUSA W
HepaBeHCTBA. THIbl ypaBHEHUN. Pelienne ypaBHEeHU U HEPABEHCTB.

MeTtox WHTEpBaJOB JJIsi PEHICHUST HEpaBEHCTB. | 'paduueckue METOIbl PEIICHHs YpaBHEHHH H
HepaBeHCTB. PelieHne ypaBHEHUH U HEPABEHCTB, COJAEPKAIIMX IEPEMEHHYIO 110]] 3HAKOM MOJYJIS.
CucreMbl TPUTOHOMETPUYECKUX, TIOKA3aTENbHBIX, JOTapU(PMHUUECKUX U  HPPaAlHOHAIbHBIX
ypaBHeHUd.  CuUCTEMBl  TPUTOHOMETPUYECKUX,  IIOKa3aTelIbHBIX,  JOrapupMuyeckux
UPPALMOHAJIbHBIX HEPABEHCTB.

YpaBHEHHUs, CHCTEMBI ypaBHEHUH C mapaMerpamu. HepaBeHcTBa ¢ napameTpamu.

Pemienue ypaBHeHHUI cTeneHU BbILIE BTOPOU crienranbHbiX BUI0B. opmynsl Buera. Teopema besy.
JlnodaHTOBEl ypaBHeHHUs. PerieHre ypaBHEHUN B KOMITJIEKCHBIX YHMCTIAX.

HepasenctBa o cpennux. HepaBenctBo bepuymm.

DOyHKIUHA

OyHKIus U €€ CBOHCTBA; HYIM (QYHKIMH, MPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb.
Haubonbmiee n HauMeHnsblnee 3HaueHus ¢yHkuuu. Ilepuognueckas QyHKUusS M €€ HaMMEHbUIMN
neproa. YérHsle n HeuéTHbIe QyHKIMU. DYHKIUU «IpoOHas 4acTh ynucia» Y ={X} W «ienas 4acTb
guciay Y =[X].

B3aumuo obpatsblie pyHkmu. I'padukn B3auMHO 0OpaTHBIX QYHKIUIA.

Tpuronomerpuueckue GYHKIMH YHCIOBOrO aprymeHra Yy = COS X, Y = sin X, y=1tg X, y= ctg X.
CaoiicTBa 1 rpaduku TpuroHomerpuyeckux GyHkuuid. OOpaTHble TPUTOHOMETpUUYECKUE (YHKIIHMH,
UX TJIaBHbIE 3HAYEHUSI, CBOICTBA U Irpaduku.

CrenenHasi, mokasaTesbHasi, Jorapupmuueckas QyHKIUHN, UX CBOMCTBA U rpauKH.

[IpeoOpazoBanust rpaduKkoB (GYHKIHUI: COBUT, YMHOXXEHHE HA YHCIIO, CUMMETPHUS OTHOCHUTEIILHO
KOOpJMHATHBIX OCEeH W Havaja KOOpJIHHaT.

DJIeMeHThI MATEeMATHYECKOro aHAJIN3a



beckoneuno mainble U OECKOHEYHO OOJBIINE YHUCIOBBIE IMOCienoBaTenbHOCTH. [Ipenen uucioBoii
II0CJIEI0BATEIbHOCTU. beCKOHEUHO yObIBaroIIasi TeOMETPHUYECKasi POTPECCHsL.

[onsarue npenena ¢pynknuu B Touke. [lonarue npenena GyHKIMH B O€C-KOHEUHOCTH. ACHMIITOTHI
rpaduka ¢yaknuu.  HenpepeiBHocTh ¢yHKIMU. CBoMCTBa HeNpepbIBHBIX (QyHKIUHA. Teopema
Beiiepitpacca 11 HEpepbIBHBIX (PYHKITUH.

Huddepenuupyemocts ¢ynkuuu. I[lpomsBognas ¢ynkuun B Touke. KacatenmpHast k rpaduky
¢ynkuuu. 'eomerpudecknii U (Qu3MUECKUil CMBICT MPOU3BOAHONW. [IprMeHeHHe NpOU3BOAHON B
¢dusuke. [IpousBoanbie anemenTapHbIx GyHKuu. [IpaBuna quddepenmpoBaHusi.

Bropas npousBoHas, e€ reoMeTpruuecKuil u GU3NYECKUN CMBICI.

Touku ’KcTpeMyma (MakcUMyMa U MUHUMYMa). McciieqoBanue 3MeMEeHTapHbIX (DYHKIMHA Ha TOYKU
IKCTpeMyMa, HauOoJblllee W HAMMEHBIIEEe 3HAUYEHHUS C IOMOUIbI0 Mpou3BoaHOH. IlocTpoenue
rpadukoB (QYHKIHMI C TOMOIIBI0 MPOU3BOAHBIX. [IprMeHeHHWe TPOU3BOJHON TMpU pelIeHUU
MPUKIIAJHBIX 33/1a4 HAa MAaKCUMYM U MUHUMYM.

[TepBooOpasnas. Heonpenenéunprii uaTerpan. [lepBooOpasnbie dyieMeHTapHbIX GyHKIwA. [Inomanmp
KpuBoJIMHENHHOW  Tpameuuu. @Popmyna  Herorona—Jleitbuuna.  OnpenenéHHplii  MHTErpal.
Boruncnenue mnomazaei miuockux Guryp u 00bEMOB Tell BpallleH!s ¢ TOMOIIbIO HHTErpaja.
Huddepennnansubie ypaBHEHUS IEPBOTO U BTOPOTO MOPSIIKA.

Kom0nnaropuka, BepoATHOCTb M CTATHCTHKA, JJOTHKA U Teopus rpados

[IpaBwino mnpoumsBeneHuss B komOuHatopuke. CoenuHenuss 0e3 moBropeHui. CouyeTaHwss U UX
cBoiicTBa. bunom Hetotona. CoefMHEHUS C HOBTOPEHUSIMH.

BepositHocTh  coObITHSI. CymMMa BEpOSTHOCTEH HECOBMECTHBIX COOBITHH. IIpoTHBOMONOXKHBIE
coObITHs. YcioBHas BeposATHOCTh. HesaBucumble coObiTus. [IpousBeneHne BepoOSITHOCTEH
He3aBUCUMBIX coObITHil. Dopmyna bepaynnu. ®opmyna nonHoi BepositHocTH. Dopmyna baiieca.
BeposiTHOCTHOE TPOCTPaHCTBO. AKCMOMBI TEOPUH BEPOATHOCTEH.

JIuCKkpeTHbIE Cilyd4aliHbIE BEIMYMHBI M UX pacnpenenceHusd. COBMECTHBIE paCHpeneIeHUs.
Pacnipenenenrie cymmbl M NpPOM3BEACHMS] HE3aBUCHMBIX CIy4YallHBIX BeIWYMH. Martematuueckoe
OKHMJaHWE W JUCIIepCcHsl CciaydyailHOW BeauMuMHbI. MaTemaTtnyeckoe 0KUJaHUE U JUCIIEPCHS] CYMMBI
CIIy4alHbIX BEJIMYMH.

bunapnas ciydaliHas BenuuMHa, pacnpeneneHue bepHymnu. ['eomerpuueckoe pacnpeneneHue.
buHoMuManbHOE pacnpe/ielieHne U ero CBONCTBa.

HenpepsiBHble ciydaiiHple BenuuuHbl. lInoTtHOCTE BeposTHOCTH. DyHKIUS pacHpeacsiCHHUs.
PaBHOMEpHOE pacnpeneneHue.

HopmansHoe pacnpenenenue. ®ynknus Jlammaca. Ilapamerpsl HOpMalbHOTO paclpeneiacHUs.
[Tpumepsl CilydailHBIX BEJIMYUH, MOJAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IOTPEIIHOCTh H3MEPEHMI,

POCT YeJIOBEKa).



3akoH OonbImUX 4YHcesl. BrIOOpOYHBIH METOJ HM3MEpPEHHs BEpOsSTHOCTEH. Poyb 3akoHa OONBIINX

Yrcen B HayKe, IPUpoe U OOIIECTBE.

Koppensus nByx ciyyaitHpix BenuuuH. [loHsTHe 0 KO3 DUIHEHTE KOPPEIALUH.

Cratuctuueckasg rumnore3a. CTaTHCTHYECKHE KPUTCPHUH. CraTtucTudeckas 3HAUMMOCTb. HpOBepKa

HpOCT@ﬁIHPIX THUITOTE3.

OcHOBHBIE TIOHATHUS TEOpUH rpadoB

TemaTn4eckoe IJIAHUPOBAHHUE

10 kiacce
Ne m\im Tema ba3oBblii ypoBeHb Yriay0JeHHbliil YpOBEHb
(2,5 4 B Hefpe110) (4 4 B Hel1eJ110)
Kon-Bo vac. | Kon-Bo k/p | Kou-Bo uvac. Kon-Bo k/p
1 JelicTBUTENBHBIE 13 1 18 1
qrcua
2 Crenennas ¢pynkuus | 12 1 18 1
3 [Toka3zarenpHas 10 1 12 1
byHKIMSA
4 Jlorapudmmueckas 15 1 19 1
byHKIMSA
3) Tpuronomerpuueckue | 20 1 27 1
dbopMyIbl
6 Tpuronomerpuueckue | 14 1 18 1
ypaBHEHUS
7 Hrorosoe 1 0 24 0
MOBTOPECHHE
Htoro 85 6 136 6
11 xknace
Ne m\im Tema ba3oBblil ypoBeHb Yri1y0/1eHHBIH YPOBEHb
(2,5 4 B Heem0) (4 4 B HeleNT10)
Kon-Bo yac. | Kon-Bo k/p | Koia-Bo yac. Kon-Bo k/p
1 Tpuronomerpuueckue | 14 1 20 1
byHKIIMN
2 [IpousBogHas u ee 16 1 20 1
reOMETPUYECKUI
CMBICII
3 [Tpumenenue 12 1 18 1
MIPOU3BOAHOM K
UCCIIEIOBAaHHIO
byHKIMiI
4 WuTerpan 10 1 17 1
5 KomOunaTtopuka 10 1 13 1
6 DJIeMEHTHI TEOpUU 11 1 13 1
BEPOSTHOCTEN
7 CrarucTuka 8 1 9 1




8 Hrorosoe 4 0 26 0

IIOBTOPEHHE

Hroro 85 7 136 7

COJAEPXAHUE
Mopnyasb: I'eomeTpust

10 - 11 kxacenl

ba3oBblii ypoBeHb

[ToBTOopenue. Pemienwe 3amad C HCIONB30BAHMEM CBOWCTB (UTyp Ha IUIOCKOCTH. 3aladd Ha
JIOKa3aTelIbcTBO M TMOCTPOCHHE KOHTpHpumepoB. Mcmonb3oBaHue B 3agayax MPOCTEHIIMX
JIOTHYECKUX IpaBuil. PemieHue 3a1ay ¢ MCHOIB30BaHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOIICHUN B
IPSIMOYTOJIBHBIX TPEYroJIbHUKaX, (DaKTOB, CBSI3aHHBIX C YeThIpeXyrojibHUKaMu. PemieHue 3amgau c
HUCIIOJIB30BaHHUEM (baKTOB, CBA3aHHBIX C OKPYXHOCTAMU. Pemenne 3aga4 Ha MU3MCPCHUA Ha
IIJIOCKOCTH, BBIYHMCIICHUA OJIMH U HJIOHIElI[CfI. Pemenne 3aaa4 ¢ IOMOIIbIO BCKTOPOB M KOOPAWHAT.

Harnsangnas crepeomerpusi: Gurypsl 1 ux uzodpaxenus (Ky0, mupamua, mpusma).
Touka, psiMasi ¥ IJIOCKOCTh B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

B3aumHoe pacnosnoxeHue mpsMbIX U IJIOCKOCTEH B mpocTpaHcTBe. [lapaminenbHOCTh MpSAMBIX U
IUIOCKOCTEH B mpocTpaHcTBe. M300paxkeHrne IpoCcTeHnX NpoCTPaHCTBEHHBIX (DUTYp Ha MIOCKOCTH.
Paccrostnust mexnay ¢urypamu B IpOCTpaHCTBE. YTJbl B MpocTpaHcTBe. [lepneHauKymsipHOCTD
npsiMbIX U mmockocted. [poekius purypsl Ha mIockocTh. [Ipu3Haky nepneHAUKYISIPHOCTH MPSMBIX

Y TJIOCKOCTEM B MpocTpaHcTBe. Teopema 0 Tpex NeprneHIuKyIsipax.

Mpuororpannuku. Ilapamienenunen. CBolicTBa MNpsIMOYTOJIBHOTO —Mapajienenunena. Teopema
[Tugaropa B mpoctpanctse. IIpuzma u nupamuaa. [IpaBunpHas nupaMuia U MpaBUIbHAS MpHU3MAa.

HpHMaH nupamMmuia. ONEMEHTHI MPpU3MBbI U ITUPAMUIBI.

Tena BpamieHus:: UWIMHApP, KOHYyc, cdepa u map. OCHOBHBIE CBOWCTBA MpPSIMOTO KPYTrOBOTO
WIMH/PA, IPSIMOT0 KPyroBoro KoHyca. Mizo0paskeHue Ten BpalieHus Ha miockocTy. [Ipencrapinenue
00 yCce4eHHOM KOHYCe, CeUeHHs KOHyca (IapajjielIbHOe OCHOBAHHIO M MPOXOJAIIEEe Yepe3 BEPUINHY),
CeYeHHUs IWIMHIpA (TMapajljiesIbHO U MEePHEeHAUKYISIPHO OCH), ceueHus Iapa. Pa3BepTka HUIMHApPA U

KOHYCa.

[Ipocreiiie KOMOMHAIIMM MHOTOTPAHHUKOB W TeJ BpallleHUs MEXIy co0Ooil. Beruncnenue
9JIEMEHTOB NPOCTPaHCTBEHHBIX (uryp (pedpa, auaroHanu, yriasl). Ilmomanes mMOBEPXHOCTH

MIPaBUJIBHOM MUPAMHUJIBI U IPSAMOM Npu3Mbl. [lnomaas moBepxXHOCTH MPAMOro KpyroBOro HUIUHAPA,



IPsIMOTO KPyroBoro Konyca u mapa. l[lonsarue o6 oobeme. O6beM nmupaMubl U KOHYCA, TPU3MBI U

mwHapa. O0beM mapa.

[TonoOueie Tena B mpocTpaHcTBe. COOTHOLICHUS MEXIY IUIOMIAIIMH TOBEPXHOCTEH M oObemMaMu

OAOOHBIX TEIL.

JB>KeHUsT B TPOCTPAHCTBE: MapajUICNIbHBIA IEPEHOC, IEHTPaJbHAsE CHUMMETpPHS, CHUMMETpHUs
OTHOCHUTEJIBHO THIOCKOCTH, MOBOPOT. CBoMcTBa ABMxkeHUM. [IprMeHeHre NBUKEHUN MpHU pPEIICHUN

3a1ad4.

Bektopsl u koopauHaThl B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHUE BEKTOpa Ha YUCIO, YIoj
Mexy BekTopamu. KosuinHeapHbie U KOMIUTaHapHbIe BEKTOPbI. CKalIpHOE MPOU3BEACHUE BEKTOPOB.
Teopema 0 pa3noKeHUH BEKTOpa M0 TPEM HEKOMIUIaHAPHBIM BekTopaMm. CKalsipHOE MPOU3BEIACHHE
BEKTOPOB B KoopauHaTax. [I[puMeHeHre BEKTOPOB MPU PEILIEHUH 3a/1a4 HAa HaXOXKICHUE PACCTOSIHUM,
JUIMH, TUIOIaneil U oO0beMOB. YpaBHEHHE IUIOCKOCTH B TMPOCTPAHCTBE. YpaBHEHHE cdepbl B

IMPOCTPAHCTBC. CDOpMy.TIa IJIs1 BBIYHUCJIICHUS pACCTOAHUA MCKAY TOUKAMU B IIPOCTPAHCTBC.

Yray0JéHHbBIH yPOBEHb
OCHOBHbBIE TOHSATUS T€OMETPUM B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU M CIEJICTBUS U3 HUX.

ITousiTue 06 aKCHOMATHYECKOM METOJC.

[locTpoeHne cedeHM MHOTOIPAHHUMKOB METOJIOM ciefoB. lleHTpasbHOE NPOEKTHPOBAHHUE.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB METOA0M Ipoekunii. Teopema MeHenas g tetpasipa.

CkpenBaronecs: npsiMble B MPOCTPAHCTBE. YTONI MEXIy HUMH. Teopembl O mMapajiielbHOCTH
OpSAMBIX U TUIOCKOCTeH B mpocTpaHcTBe. IlapamienbHoe mMpoeKkTHpoBaHHE W M300paskeHue (uryp.

FeOMeTpI/I‘{CCKI/Ie MECTa TOYCK B IIPOCTPAHCTBE.

[lepnieHauKyIApHOCTE MpsAMOM M IIockocTU. OpToroHanbHOE MNpoeKTHpoBaHue. HakioHHBIE H
npoekuuu. Teopema o Tpex mnepneHAuMKyaspax. PaccTosHus Mexay ¢urypamu B INPOCTPaHCTBE.
OOmuii NeprneHauKyasp JBYX CKpEIIMBAIOMIMXCS MPAMBIX. MeToapl HaX0XKJIEHUS PACCTOSIHUM

MCKAY CKPCIIUBAOIIUMHUCA ITPAMBIMH.

VYrnel B mpoctpaHcTBe. llepneHauKyIsspHbIE MIIOCKOCTH. TpexXrpaHHbIi M MHOTOTPaHHBIM YTJIbI.
CBolicTBa IUIOCKHMX YIJIOB MHOIOrpaHHOro yria. CBOHCTBa INIOCKMX U JABYI'PAHHBIX YIJIOB

TPEXTPAaHHOTO yTJIa. TeOpCMLI KOCHMHYCOB U CUHYCOB JJIsI TPEXTPAHHOI'O YTJIa.

Bunpel MHororpannukos. [lpaBuibHble MHOTOrpaHHUKH. Pa3zBepTka MHororpanHuka. Kpargaiimme
IyTM Ha IOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa. J[BOMCTBEHHOCTb NPABUIIBHBIX

MHOTI'OT'PaHHUKOB.



[Ipuzma. Ilapamnenenunen. CpoiicTBa mnapamienenunena. IIpaMOyroiabHbId TMapamieenune].

Haxnonuslie npusmel. [nomans oproronaibHOM npoekuuu. [lepneHauKynspHOe ceUeHHe TPU3MBI.

[Mupamuna. Buael nupamug. DneMeHThI IpaBUIbHON nupaMusl. [Iupamuipl ¢ paBHOHAKJIOHEHHBIMU
pebpamMu U TpaHsMU, UX OCHOBHBIE CBOWcCTBa. Buawl Terpa’npoB. OpTOLUEHTPUUECKUN TETPadIp,
KapKacHbII TeTpasp, paBHOIpaHHbIN TeTpasap. [IpsmoyronpHbiil TeTpas’ap. Menuansl U OuMeanaHbl

TeTpaspa. JlocTpanBanue TeTpalpa J10 napaieienumne/a.

Tena BpamieHusi: TWIMHAP, KOHYC, map U chepa. Cedenus muimMHIpa, KoHyca u mapa. lllaposoit

CErMEHT, IIaPOBOM CII0M, MIapoBOM CeKTOp (KOHYC). YceueHHas MUpaMu/ia U yCeUECHHBIN KOHYC.

KacarenbHble mpsiMble W IUIOCKOCTH. Brnucannele u ommcanHble cdepbl. Kacarommecs cdepsbl.

KomOunanmu ten Bpamenus. I1eMeHTsl cepruaeckoit reomerpun. Konmueckue cedeHusl.

[Imomaay noBepxHOCTENH MHOTOIpaHHUKOB. Pa3zBepTka nuinmHapa u koHyca. Ilnomans noBepxHocTu

MWIMHIpa 1 KoHyca. [Lomans chepsl. [nomans chepudeckoro mosica. OOBEM MapoBOTo CIIOs.

[Tonsarue oobema. OOBeMbl MHOTOTpaHHUKOB. OOBEMBI TeN BpalleHUs. AKCHOMBI 00bema. BwiBon
dbopMysT 00BEMOB MPSMOYTOJIBHOTO MMapajlIeNieuIea, MPU3Mbl W THpaMuibl. DOpMyssl s
HaxoXJIeHuss oObeMa TeTpadapa. TeopeMbl 00 OTHOIICHHSIX 00BeMOB. [IpuitokeHHS HMHTErpajia K

BBIUKCIIEHHIO 00BEMOB U HOBerHOCTCﬁ TCJI BpalllCHUA.
KOM6I/IHaI_[I/II/I MHOTI'OI'PaHHHUKOB H TCJI BpalllCHUSI.

[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB M IUIOMIAJEH MOBEepXHOCTEH MOMOOHBIX (uryp.
[IpeoOpazoBanne momo0usi, TOMOTeTHs. PemeHne 3amad Ha TIUJIOCKOCTH C  HCIIOJIb30BAaHHEM

CTEPEOMETPUIECKUX METOJIOB.

JIBukeHHsT B TPOCTPAHCTBE: MApaJJICNbHBIA IEPEHOC, CHMMETPHSI OTHOCUTENBHO IIJIOCKOCTH,

HOCHTpaJIbHAsA CUMMCTPUSA, ITIOBOPOT OTHOCUTCIIBHO HpﬂMOﬁ.

BexTops!l 1 koopauHaThl B npocTpaHcTBE. CyMMa BEKTOPOB, YMHO)KEHHE BEKTOpA Ha YUCIO. YTOJI

Mexy BekTopaMu. CKalsipHOE IIPOU3BEICHUE.

VYpaBHenne tuiockoctu. Dopmyrna pacCTOSHHS MEXAYy Todkamu. YpaBHeHue cdepsl. dopmyna

pacCTodHuA OT TOYKHU O INIOCKOCTH. CnocoObl 3aJaHus HpﬂMOfI YPaBHCHUSAMU.

Pemenune 3aga4y u gokazaTelnbCTBO TCOPEM C MOMOUIBIO BEKTOPOB U METOAOM KOOpPJAUHAT. OJIEMEHTBI

TeoOMETpHU MacCcC.

TemaTnuyeckoe nIaHMPOBaHUE



10 xaacc

Ne m\nm Tema ba3oBblii ypoBeHb Yray0JjeHHblii YpOBEHb
(1,5 4 B HeeJ110) (2 4 B He1e110)
Ko-Bo yac. Kou-Bo Kou-Bo yac. Koi-Bo
K.p / 3a4 K.p / 3a4
1 Hexotopsie ceenenus | 0 0/0 12 0/0
13 TIAHUMETPUU
2 Beenenue 3 0/0 3 0/0
3 [MapannensHOCTh 16 2/1 16 2/1
MPSMBIX U
TJIOCKOCTEH
4 [epnienaukynspaocts | 17 1/1 17 1/1
MPSIMBIX U
IIOCKOCTEMN
5 MHOTrOrpaHHHKH 12 1/1 14 1/1
6 3aKII0YHTEIbHOE 3 0/0 6 0/0
MOBTOPEHHE Kypca
reomerpu 10 kiacca
Hroro 51 4/3 68 4/3
11 kaacc
Ne m\nm Tema Bba3oBblii ypoBeHb Yri1y0/1eHHbIH YPOBeHb
(1,5 4 B HeeJ110) (2 u B HETIETI0)
Kou-Bo yac. Koui-Bo Kou-Bo yac. Koun-Bo
K.p / 3au K.p / 3au
1 BexTopsl B 6 0/1 6 0/1
MIPOCTPAHCTBE
2 Mertox koopaunatr B | 11 1/1 15 1/1
MIPOCTPAHCTBE.
JIBrokeHus
3 [{umuap, konyc, map | 13 1/1 16 1/1
4 OObEMBI TEI 15 1/1 17 1/1
5 3aKI0YrTEIbHOE 6 0/0 14 0/0
MMOBTOPEHHE MPHU
MOATOTOBKE K
WTOTOBOM aTTECTALIUU
110 TEOMETPUH
Hroro 51 3/4 68 3/4




