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HaunmenoBaunue Maremarnka

npeaMera
VYpoBens, Kiacc Cpennee obmiee oopazoBanus, 10-11 kmace
KomnnuectBo yacos mo 10 xnacc 11 xnacc

y4eOHOMY TUIaHY

- B HEJEIIIO 6
- BTOJ 204
IIporpamma

ABtopckas nporpamma [.K. Mypasuna, O.B. MypaBuHoii o
anreOpe ¥ HavajgaM aHaau3a Uil YIIIyOJIGHHOTO YPOBHS ( COOpPHHK
Pabouue nporpammbel. MaremaTunka. AnreOpa v Hayalla aHaJIM3a,

reometpus. 10-11 kiaccsl: yueOHO-METOANYECKOE TTOCOOHE
/| CocraBurens O. B. MypaBuna. —M.: [Ipoda, 2017.

Pa6ouas nporpamma k YMK JI.C. Atanacss , B.®. byry3oB ,
C.b.Kamomres, JI.C. Kucenesa, O.I". [lo3usik « I'eomerpus, 10-11

KJacc. YriuyoseHnnsiit ypoBenb, M: [Ipocsemienue, 2018

VYueOHuku Maremaruka: anredpa 1 HadaJla MaTeMaTHYECKOTO aHaIIN3a,
reoMeTpusi. AireOpa U Hayaua MaTeMaTHYECKOrO aHAIH3a.
Yrany6nennsiit ypoBensb. 10 ki.: yueonuk/ I'.K. Mypasun, O.B.
Mypasuna.- M.: Ipoga, 2019.

MaremaTuka: anredpa ¥ Hadyajga MaTeMaTHUYECKOTO aHANIN3a,
reoMeTrpust. Anredpa u Hadyajga MaTeMaTUYECKOro aHaIU3a.
Yrinyonenusiit yposenb. 11xki.: yueonux/ I'.K. Mypasun, O.B.
MypasuHa.- M.: [Ipoda, 2019.

I'eomerpust.10-11 kiacesl. YueOHUK A7 00111€00pa3oBaTeabHbIX
opraHu3anuii: 0a30Bblil ¥ yriayOJIeHHbIH YPOBHH.

JI.C. Atanacsn, B.®. byry3os, C.b. Kagomies u ap. M.:
ITpocsemienne,2019

INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA YUEBHOI'O IIPEIMETA
Memanpeomemmnoie pe3yiomamal
Pezynamusnvie ynusepcanvhuvle yuebnvie oeticmeus

Bbll’lyCKHuK HAy4umcs.:



— CaMOCTOATEIIbHO ONpEeNeNaTh LENH, 3aJaBaTh IMAapaMETPbl M KPUTEPHHM, IO KOTOPHIM MOXKHO
OIPEIEIUTh, YTO LENIb JOCTUTHYTA;

— OIICHHMBATh BO3MOJKHBIE MOCIIEACTBUS TOCTHKECHHUS TIOCTABICHHOHN LIENN B JESITEIHbHOCTH, COOCTBEHHON
KU3HU U )KU3HU OKPYKAIOIIUX JIFOEH, OCHOBBIBAsICh HA COOOPaXEHUAX ITUKU U MOPAJI;

— CTaBUTh U (POPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHOM AESATEIbHOCTH M KU3HEHHBIX
CUTYyalUsX;

— OLIGHUBATh PECYPChl, B TOM YHCJE BpeMs U JAPYrHe HeMaTepHalbHble PEeCcypchbl, HEOOXOAUMBIE IS
JOCTUKECHMSI IIOCTABJIICHHOM LIEIIN;

— BBIOMpaTh MyTh JOCTH)KEHHUS IEJH, IJIAHUPOBaTh pEIIEHHE IIOCTABIEHHBIX 3a7ay, ONTHUMU3HUPYS
MaTepualbHble U HEMATEpUAJIbHBIE 3aTPaThl;

— OpraHu30BbIBaTh AP (PEKTUBHBIN MMOMCK PECYPCOB, HEOOXOAMMBIX JJIS IOCTHYKEHUS TIOCTABICHHOH 1IEJIH;

— COIIOCTABJIATH IIOJyYEHHBIM PE3YIIbTAT IEATEIBHOCTH C IIOCTABJICHHOM 3apaHee LIEIIbIO.

Ilo3nasamenvhvle ynusepcaivHble yueoHbvle Oelcmeus

Buinycknux nayuumes:

— UCKATh M HaXOJUTh 000OIIEHHBIE CIIOCOOBI PELICHUS 3a/1a4, B TOM YHCJIE, OCYIIECTBIIATh Pa3BEPHYTHII
MH(GOPMALIMOHHBIM ITOUCK U CTAaBUTh HA €r0 OCHOBE HOBbIE (YdeOHbIE U 103HABATEIbHbBIEC) 331a4H;

— KPUTHYECKH OIICHHWBAaTh W HMHTEPIPETHPOBaTh MH(POpPMALMIO C pa3HbIX IO3UIUM, pacno3HaBaTh U
(buKcupoBaTh MPOTHBOPEUHS B NH(POPMAIIMOHHBIX UCTOYHUKAX;

— HUCIOJIB30BaTh DPA3JIMYHBIC MOJEIBHO-CXEMAaTUYECKUE CPEICTBA I IIPEACTABICHHS CYLIECTBEHHBIX
CBsI3el M OTHOILEHHI, a TaKXKe IPOTUBOPEUNH, BBISIBIEHHBIX B HH(OPMAIIMOHHBIX UCTOUHUKAX;

— HAxXOJIWUTb U IPUBOAUTH KPUTUYECKUE APIyMEHTHI B OTHOILUEHUM IEUCTBUM M CYXICHUN APYroro;
CIIOKOWHO W pa3yMHO OTHOCHUTBCS K KPUTHMYECKHM 3aMEYaHHUSIM B OTHOLIEHUH COOCTBEHHOTO
CYXJIEHUSI, pacCCMAaTPUBAaTh X KaK peCypc COOCTBEHHOI'O Pa3BUTHS;

— BBIXOJUThH 32 paMKH y4eOHOTro NpeiMeTa U OCYIIECTBIIAThH LieJIeHANPaBIeHHbII MOUCK BO3MOXHOCTEH
JUIs IAPOKOTO MEPEHOCca CPEACTB U CIIOCOOOB AEHCTBUS;

— BBICTpauBaTh MHAMBHUAYaAJIbHYI0 00pa30BaTEeNIbHYI0 TPAEKTOPHIO, YUUTHIBAas OIPAaHUYEHHUS CO CTOPOHBI
JIPYIUX YYaCTHUKOB U PECYPCHBIE OIPAaHUYCHNS;

— MEHSATH U yAEPKUBATH pa3HbIe ITO3ULIMH B [I03HABATEILHOMN NEATEIILHOCTH.

Kommynukamugenvie ynueepcanbHnble yueOHble 0eicmeus

Buinycknux nayuumecsi:

— OCYILECTBJIAThH JEJIOBYI0 KOMMYHHUKAILMIO KaK CO CBEPCTHHKAMH, TaK M CO B3pOCIHBIMU (KaK BHYTPH
o0pa3oBaTeNbHONW OpraHM3alUU, TaK M 3a €€ IpelesaMH), MoA0HpaTh MapTHEPOB JUIS JI€JIOBOM
KOMMYHHUKAIIMM HCXOJAS U3 COOOpaK€HHH pe3ylIbTaTUBHOCTH B3aUMOAEWUCTBUS, a HE JIMYHBIX

CHMIIaTHIA,



— MPHU OCYIIECTBICHUH T'PYIIIOBON pabOTHl OBITH KaK PYKOBOJUTEJIEM, TaK U YJICHOM KOMAHJIBI B PA3HBIX
poiisix (reHeparop ujen, KpUTUK, UCTIOTHUTENb, BHICTYNAIOUIUN, IKCIIEPT U T.]1.);

— KOOPJMHUPOBATH U BBIIOJIHATH Pa0OTy B YCIOBUSX PEALHOTO, BUPTYAIBHOTO M KOMOMHHUPOBAHHOTO
B3aHMOJCHCTBUS;

— pa3BEpPHYTO, JOTUYHO M TOYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOIb30BAHUEM aJICKBATHBIX (YCTHBIX U
MUCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(JIMKTOTCHHBIE CUTYallMd WU MPEAOTBpAIIaTh KOH(IUKTHI 1O MX aKTUBHOHU (hasbl,
BBICTpPAMBaTh JICJIOBYI0O W 00pa30BaTEIbHYI0 KOMMYHHKAIIMIO, M30€ras JMYHOCTHBIX OIICHOYHBIX
CYXXJICHUH.

Juunocmmuuie pezynomamul

Jluunocmuvie pezyromamol 6 cghepe omuoweHull 0oyuarwuxcs Kk cebe, Kk ceoemy 300p06bio, K NOZHAHUIO
cebs:

— OpHUeHTaIlys 00y4yarouXcs Ha JOCTHKEHUE JIMYHOTO CYACThsI, PEeaTn3alii0 MO3UTHUBHBIX KU3HECHHBIX
MEePCHEKTUB, HWHHUIIMATUBHOCTh, KPEATHBHOCTh, T'OTOBHOCTb W CIHOCOOHOCTh K JIMYHOCTHOMY
CaMOOIIPEICIICHUIO, CIOCOOHOCTH CTaBUTH IEIN M CTPOUTH )KU3HEHHBIE TUIAHBI;

— TOTOBHOCTh U CIIOCOOHOCTh O0OecrneyuTh cebe U CBOMM OJIM3KUM JOCTOMHYIO JKHU3HB B IPOLIECCE
CaMOCTOSTEIILHOM, TBOPUYECKOW U OTBETCTBEHHOM JCATEIHPHOCTH,

— TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS K OTCTAaMBAHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO
MHEHHSI, TOTOBHOCTb U CIIOCOOHOCTB BBIPa0ATHIBATH COOCTBEHHYIO MO3UIIHIO;

— TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS K CaMOPa3BUTHUIO MU CaMOBOCIIUTAHUIO B COOTBETCTBUU C
OOIIIeUeTOBEYECKUMHU [IEHHOCTSIM MHPOBO33PEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU M OOIIECTBEHHON MPAKTUKH, a TAKXKE PA3IUYHBIX (OPM OOIIECTBEHHOTO CO3HAHMUS,
OCO3HaHUE CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

Jluunocmmuvie pe3ynbmamol 6 cghepe OMHOUEHULL 00YUAIOUUXCS C OKPYIHCAIOWUMU THOObMU.

— HpPaBCTBEHHOE CO3HAHHWE U TIOBEJIEHUE HAa OCHOBE YCBOCHHS OOIEYEeNIOBEUYECKHX I[EHHOCTEH,
TOJICPAHTHOT'O CO3HAHMSI U TOBEJECHUS B MOJHUKYJIBTYPHOM MHPE, TOTOBHOCTH M CIIOCOOHOCTHU BECTH
UAJor C JAPYTUMHU JIIOJbMH, JOCTHTaThb B HEM B3aUMOINOHMMAHUS, HAXOJUTh OOIIME I U
COTPYAHMYATh MJIsi MX JOCTH)KCHHS; - MPUHATHE TyMaHUCTUYECKHUX LEHHOCTEH, OCO3HaHHOE,
YBOXHUTEIbHOE W J0OpOXKeNaTelbHOE OTHOIIEHHE K JPYroMy YeJIOBEeKy, €ro MHEHHUIO,
MHPOBO33PEHHUIO;

Jluunocmuvie pezyiomamol 6 cghepe OMHOUEHUL 0OYUATOWUXCA K OKPYHCAIOUEM) MUPY, HCUBOU NPUpooe,
XY002iceCm8eHHO Kybmype:

— MHPOBO33PEHHME, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HayKH, 3HAUYMMOCTH HAYyKH,

FOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPYECTBY, BJIaJE€HHE JOCTOBEpHOW HH(popManuendn o



MEPEIOBBIX JOCTHKEHHUSIX M OTKPBITUSIX MUPOBOW M OTEYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HaHUSAX 00 YCTpOHCcTBE MHpa U OOIIECTBA;

— TOTOBHOCTh M CIOCOOHOCTH K 00pa30oBaHUIO, B TOM YHUCIIE CaMOOOpa30BaHUIO, HA MPOTHKCHUU BCEH
KU3HU; CO3HATEIIbHOE OTHOIICHHWE K HEMpPEepbhIBHOMY O00pa30BaHUI0 KaK YCIOBUIO YCHEIIHON
npodeccnoHanbHOM U 0OLIECTBEHHOM JAEATEeIbHOCTH;

JlnuHocTHBIE pe3ynbTaThl B cdepe OTHOIIEHUS OO0ydalommxcs K Tpyay, B cdepe CconuaIbHO-
SKOHOMHUYECKUX OTHOLIECHHIA:

— OCO3HaHHBIN BeIOOp Oynyinei mpodeccuu Kak MyTh U CIOCO0 peanu3aluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB;

— TOTOBHOCTh OOYYArOIIMXCS K TPYAOBOH NPOQPECCHOHATBHON JAEATEIIBHOCTH KaK K BO3MOXXHOCTHU
Yy4acTHs B PELICHUHU JINYHBIX, OOIIECTBEHHBIX, 6 TOCYAaPCTBEHHBIX, OOLICHAMOHATIBHBIX PO0IeM;

— TOTPEOHOCTh TPYAUTHCA, YBAKEHHE K TPYAy U JIOAIM TpPyAa, TPYIOBBIM JOCTHXKEHUSM,
N0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHE K pa3HbIM BHUAAM TPYAOBOI
NeSITENIbHOCTH;

Ilpeomemmnuwie pesyromamol

B pesynbrate u3yuenus yuebHoro npeamera «MaTemaThka» Ha YPOBHE CPEIHEr0 001ero oopa3oBaHus:

10 knacc

Dnemenmovl meopuu MHOMCECINE U MAMEMAMUYECKOU 102UKU

Boinycknuk na y2nyonennom ypoene Hayuumcs.

— CB0OOIHO ONEpHPOBATH MOHATHAMHU: KOHEYHOE MHOXECTBO, AJIEMEHT MHOXECTBA, IOJMHOKECTBO,
nepeceueHre, OOBEAMHEHHE M PA3HOCTb MHOXKECTB, YHCJIOBBIE MHOXECTBA Ha KOOPAMHATHOMN
IOpsMOM, OTPEe30K, MHTEpBaJ, MOJYWHTEpPBaJl, MPOMEXYTOK C BBIKOJIOTOW TOUYKOH, rpadudeckoe
IIPEICTAaBICHNE MHOYKECTB HA KOOPAMHATHOM MJIOCKOCTH;

— 3aJ]aBaTh MHOKECTBA IIEPEUYNUCICHUEM U XapaKTEPUCTUUYECKUM CBOMCTBOM;

— ONEpUpOBATh MOHATUSAMM: YTBEP)KIEHHE, OTPULIAHWE YTBEP)KIEHUS, HUCTHHHBIE M JIOXKHBIC
YTBEPKICHUS, IPUUMHA, CIECTBHE, YACTHBIN Ciy4ail 00IIero yTBEepKICHUs, KOHTPIPUMED;

— TPOBEPATh NPUHAIIECKHOCTh 3JIEMEHTa MHOXECTBY; — HAaXOJUTh IlepecedeHre M OObeIuHEHHE
MHO’KECTB, B TOM 4YMCJI€ MPEACTABIECHHBIX IrpaUuecKd Ha YMCIOBOW MPSMON M Ha KOOPAMHATHOM
IUIOCKOCTH; — TPOBOAMTH JOKa3aTelbHbIE pacCyKIACHHUs i1 OOOCHOBaHHUS HCTHMHHOCTH
YTBEPKICHUM.

B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:

— HCIIOJIb30BaTh YHMCIIOBbIE MHOXKECTBA Ha KOOPJAMHATHOM MPSIMON M Ha KOOPJIWHATHOW IIOCKOCTHU JUIS
ONMCaHUsl PEAIBHBIX IPOLIECCOB U SBJICHU; NIPOBOIUTH J10KA3aTEIbHbIE PACCYKIECHUS B CUTYaLUAX

IMOBCEIHEBHOM JKU3HU, IIpU PCIICHUU 3aaa4 U3 APYTUX ITPEAMCTOB



Ha y2nyonennom yposene 8bINYCKHUK NOJYYUNL 803MOMNCHOCHIL HAYUUMBCA — OTIEPUPOBATH MOHATHEM
OIpeJIeJICHUs, OCHOBHBIMHU BHJIaMU ONPEICIICHHIA, OCHOBHBIMU BUIaMHU TEOPEM;

— IIOHUMATh CYTh KOCBEHHOTO J0Ka3aTeIbCTBA;

— OIEPUPOBATH MOHATHSIMHU CUETHOTO M HECUETHOT'O MHOXKECTBA;

— MPUMEHSTh METOJI MAaTEeMAaTUYECKOW WHAYKIIMH JJIs TIPOBEACHUS PACCYKIECHUHN U JI0KA3aTeIbCTB U MPU
pelIeHUH 3aj1ay.

B nosceonesnotl scusnu u npu uzyyeHuu Opyeux npeomemos:

— UCTIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK U SI3bIK JIOTUKH JJISl OTIMCAHHSI PEATbHBIX MPOLIECCOB U
SIBIICHUH, TIPU PEUICHUH 3a/1a4 IPYTUX YIeOHBIX TPEIMETOB

Yucna u eviparxcenusn

BoinyckHuk na yenyoineHHoM ypoeHe HAYYUMCA'

CB0OOOIHO oOmepuUpoBaTh MOHATHAMH: HATypajdbHOE YHCIO, MHOKECTBO HATYypaJbHBIX YHCEN, LEJoe
YHCII0, MHOYKECTBO IICJIBIX YHCEN, OOBIKHOBEHHAs NPOOb, NECATHYHAS JPOOb, CMEIIAHHOE YHUCIIO,
paIMoHaIbHOE YHCII0, MHOYKECTBO PAIlMOHAIBLHBIX YHCEN, HPPANMOHAILHOE YUCIIO, KOPEHb CTEIICHU
n, JEHCTBUTEIBHOE YHCIIO, MHOXECTBO JCHCTBUTEIBHBIX YHCEN, TCOMETPUYECKas HHTEPIPETAIUS
HATypaJIbHBIX, [EJIBIX, PAIMOHATBHBIX, ICHCTBUTEIBHBIX YUCEI, — IOHUMATh U OOBSCHSATH PA3HUILY
MEXy TTO3UIIMOHHOM U HETIO3UITUOHHOW CHCTEMaMHM 3aIlMCH YUCEI;

— TIEPEBOJMTH YHCJIA W3 OJHOW CHCTEMBI 3alMCH (CHCTEMBI CUHCIICHHSI) B JIPYT'yIO; — JOKa3bIBaTh U
UCIIOJIb30BaTh TPU3HAKU JCTMMOCTH CYMMbI M TPOW3BEICHHS IPH BBITIOJHCHUN BBIYMCICHUN |
pEIICHNH 33]1aY;

— BBITMIOJHATH OKPYTJICHUE PAIIHOHATBHBIX U UPPAIIMOHATBHBIX YHCEN C 3aJaHHOW TOUHOCTHIO;

— CpPaBHMBATh JICHCTBUTENBHBIE YHCIIA PA3HBIMH CIIOCO0aMHU;

— YIOPSIIOYMBATh YUCIIA, 3alIUCAHHBIEC B BUJIe OOBIKHOBEHHOMN U IECATUYHON ApoOU, YKcia, 3alHCaHHBIE C
HCIOJIb30BaHNEM apu(PMETUYECKOTO KBAPAaTHOTO KOPHS, KOPHEH CTeNeHH OobIe 2;

— Haxoauth HOJ/] 1 HOK pasnbiMu ciocobaMu ¥ HCTIONB30BaTh UX MPHU PELICHUH 3a/1a4;

— BBINIOJIHATH BBIUMCICHUS U NMPEOOPA30BaHMsI BBIPAKECHHM, COMEPKAIIMX JICHCTBUTENbHBIE YUCIA, B TOM
qrclie KOPHU HATypallbHbIX CTETNICHElH;

— BBINIOJIHATH CTaHJAPTHBIE TOXKAECTBEHHBIE MTPEOOPa30BAHUS TPUTOHOMETPUUYECKUX, TOTAPHUPMUIECKHUX,
CTCTICHHBIX, HPPAITMOHATLHBIX BBIPAKCHU.

B nosceonesnoil srcuznu u npu uzyueHuu Opy2ux npeomemos:.

— BBIMOJHATh U OOBSCHATH CPAaBHEHHUE PE3YJIHTaTOB BHIUMCICHHUN MPHU PEUICHUH MPAKTUYECKUX 3a/1ay, B
TOM YHCJIe PUOIUKEHHBIX BRIYUCIICHHH, UCMIONB3YS pa3Hble CIOCOOBI CPAaBHEHUI;

— 3aMHCHIBaTh, CPABHUBATH, OKPYIJISThH YHCIOBHIE IaHHBIE PEAIbHBIX BETUYHH C UCTIONB30BAHUEM PAa3HBIX

CHUCTCM U3MCPCHMUA,



— COCTaBIISITh M OLICHWBATh Pa3HBIMU CIIOCOOAMH YHCJIOBBIC BBIPAKEHUS NMPHU PEIICHUH MPAKTHUYECKHX
3aJa4 M 3a/1a4 U3 APYrux y4eOHBIX MPEeIMETOB

Ha y2nyonennom ypoéne 6blnyCKHUK NOJIYUUM 603MONCHOCHb HAYUUMBCA:

— CBOOO/THO OIIEpPUPOBATh YUCIOBBIMU MHOXKECTBAMHU IIPU PELLICHUH 33/1aY;

— IIOHUMAaTh IPUYUHBI U OCHOBHBIE UJIEU PACLHIMPEHUS] YUCIOBBIX MHOXKECTB;

— BJIaJIETh OCHOBHBIMH MOHATUSAMHU TEOPUH AEIMMOCTH IIPU PELICHUU CTAaHAAPTHBIX 33134

— UMEeTh 0a30Bble NPECTABICHUS O MHOKECTBE KOMIIEKCHBIX YHCEI;

— CBOOOJHO BBIMOJIHATH TOXJIECTBEHHBIE MPEOOPa30BaHUS TPUTOHOMETPUUECKUX, JOTapUPMHUECKUX,
CTEIIEHHBIX BBIPAXKECHUH;

— BIageTh hopmysoit buaoma HeroToHa;

— IPUMEHSTH [IPU PEIICHUH 3a]]a4 TeopeMy o JuHelHoM rpeacraBieHun HO/I;

— IPUMEHATH IIpU pelieHnu 3a1ad Kuralickyio Teopemy 00 octaTkax;

— IPUMEHSITH [IPU pelleHnu 3a1a4 Manyio Teopemy depma;

— YMETb BBIOJHSATH 3aIIUCh YKCia B TO3ULUOHHON CUCTEME CUUCIICHUS;

— IPUMEHSATH NIPH PEIICHUH 3a/1a4 TEOPETUKO-UYHCIIOBbIe (PYHKIMU: YUCIIO U CyMMa JielnuTene, GyHKLIUIO
Diinepa;

— IPUMEHSTH [IPU PELICHUH 33/]1a4 LEIHbIE Jpoou;

— IPUMEHSTh IPU PELICHUH 33/1a4 MHOTOWIEHBI C IEHCTBUTEIbHBIMU U 1IEJIBIMU KO3 DUIIUEHTAMU;

— BJIaJICTh MOHATUSAMU NIPUBOAUMBIN U HENIPUBOJUMBIN MHOTOWIECH U IPUMEHATh UX P PEIICHUH 3a]1a4;

— IPUMEHSTh P pelieHnu 3a1a4 OCHOBHYIO TeopeMy alreOpsl;

— TpUMEHATh MpU pPEUIeHWH 3a7ad MpocTeimue (QyHKIUM KOMIUIEKCHOM MEepeMEeHHOM Kak
reoMeTpHUECKUe PeoOpa3oBaHUs

Dyukyuu

BuinyckHuk na y2nyoi1eHHom ypoeHe Hayuumcs:

Brnaners MOHATHSMHU: 3aBUCUMOCTb BEIUYMH, (QYHKIUS, apryMEeHT M 3HaueHHe (yHKIHMH, OO0JIacTb
OIpeJIeNIeHUs] U MHOXXECTBO 3HAaueHUH (yHKIMM, rpaduk 3aBUCUMOCTH, Tpapuk (QYHKIUH, HYIH
(GyHKIIUH, TIPOMEKYTKH 3HAKOIOCTOSIHCTBA, BO3PACTAaHUE HA YUCIOBOM NPOMEXKYTKE, YObIBaHUE Ha
YHCIIOBOM ITPOMEXKYTKE, HAUOOJIblIIee U HaMMEHbIIIee 3HaueHue QyHKIMU Ha YUCIOBOM IPOMEKYTKE,
nepuoauyeckas (yHKLUs, EPUOJ, YeTHass U HedeTHas (PYHKUMHU; YMEThb HMPUMEHSTb TH MOHATHS
IIpY pELICHNN 33]1a4;

— BIIQ/IETh MTOHATUEM CTeNeHHast GYHKIHUS; CTPOUTh ee rpaduk U yMeTh MPUMEHATh CBOMCTBA CTEIEHHON
(GYHKIUY MpU pEeLISHUH 3a/1a4;

— BJIQJICTh MOHATHSAMM NOKa3aTeiabHas (YHKIHMsS, SKCIIOHEHTA; CTPOUTh UX TpapUKU U yMETh MPUMEHSATh

CBOMCTBA MOKa3aTeIbHONW (PYHKIIMU MPU PELICHUH 33/1a4;



— BJIAJIETh MOHATUEM Jorapupmuueckas (pyHKIUS; CTPOUTh €€ TpaduK M yMETh IPUMEHSTHh CBOMCTBa
norapupmMuueckoi GyHKIMY IPU PELISHNH 3a/1a4;

— BIJIQJETh MOHATUAMU TPUTOHOMETPHUYECKUE (YHKLIMHU; CTPOUTh UX TpaUKM M yMETb NPUMEHATh
CBOWCTBA TPUTOHOMETPUYECKUX (DYHKIMI NpH pelieHuH 3aaad; — BIaJAeTh IOHATHEM oOpaTHas
(byHKIMS; TPUMEHSTH 3TO MOHATHE TIPU PEIICHUH 3a/1a4; — IPUMEHATh IPU PEIICHUH 331a4 CBOHCTBA
(GyHKLIMN: YETHOCTh, IEPUOANYHOCTD, OTPAHUYEHHOCTH;

— IPUMEHSTh IPU PELICHUH 3a/1a4 IpeoOpa3zoBaHus rpa@uKoB QyHKIIHIA;

— BJIAJICTh MOHATUSMH YUCIIOBAs MOCIIEI0BATEIBHOCTD, apu(hMETHUECKAsI K TEOMETPUIECKasi IPOTPeCCus;

— TPUMEHSTHh IPH pPEIICHHHM 3a]ad CBOWCTBA M MNPHU3HAKK apU(PMETHYECKOH M TeOMETPUYECKOMH
MPOTrPECCUi.

B nosceonesnoui scuznu u npu usyueHuu opyaux y4eoHvlx npeomemos:

— ompeensaTh Mo rpagukaM U HCHOJIb30BATh JUISl PELICHUs NPUKIATHBIX 3ajjady CBONCTBA peajbHbIX
IIPOLIECCOB U 3aBUCUMOCTEN (HauOOJIbIINE M HAUMEHBILINE 3HAUEHUS, IPOMEKYTKH BO3PACTaHUS U
yObIBaHMS ()YHKIIMH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA, ACHMITOTHI, TOUKH Meperuda, nepuoa u T.11.);

— MHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW IPAKTUYECKOU CUTYaLUH;.

— OmpeneNaTh Mo rpaduxkaM HpocTelIIne XapaKTepUCTUKU NEepUOJUUYECKUX HPOLECCOB B OHOJIOIHH,
SKOHOMHUKE, MY3bIKE, PaJAMOCBA3H U Jp. (aMILUIUTY/a, IEPUOJ U T.I1.)

Ha yznyonennom ypoéne 6blnyCKHUK NOJIYUUM 603MONCHOCHb HAYUUMBCA:

—  BJIAJICTh ITOHATUEM aCUMIITOTBHI U YMETh €r0 IPUMEHATH [IPU PEIICHUH 3a/a4;

— TIPUMEHATHh METOJbl pelIeHus MpocTermux audpdepeHInaIbHbIX YpaBHEHUH MEpPBOrO W BTOPOTO

MOPSIKOB.

Texcmoswie 3a0auu

Ha y2nyonennom ypoene 6vlnyCKHUK HaAyUUmMca:

— Pemmathb pa3Hble 3a/1a4¥ MOBBIIEHHOW TPYIHOCTH;

— aHAIM3HWPOBATh YCIOBUE 3aJaud, BBIOMPATh ONTUMATBHBIA METOJ pEIICHUs 3aJladyd, paccMaTpuBas
pa3IUYHbIE METO/IBI,

— CTPOUTH MOJIENb PELIECHUS 3aa4u, TPOBOJIUTh JOKA3aTEIbHbIE PACCYKACHUS IPU PELICHUU 3a]1a4H;

— pemath 3amauu, TpeOyromue mnepedbopa BapUaHTOB, MPOBEPKH YCIOBHM, BBIOOpAa ONTHUMAIBLHOTO
pe3yInbTarta;

B nosceonesnoii scuznu u npu usyuenuu opyux npeomemos:

— pemaTh MPaKTUIECKUE 3a/1a4H U 33a]]a49H U3 APYTHX MPEAMETOB

Ha y2nyonennom ypoene GblnyCKHUK ROJIYUUM 603MOHCHOCHb HAYUUMBCA:



— aHAJTU3UPOBATh U WHTEPIPETHUPOBATDH IMOJyYCHHbIE PEIICHHUS B KOHTEKCTE YCIOBHUS 3aJa4H, BHIOUPATh
peuieHus1, He IPOTUBOPEYAINE KOHTEKCTY;
— NEPEeBOAUTD MPHU PELICHUU 3aJa4i WH(POPMAIUIO U3 OJHON (OPMBI 3allUCU B JIPYT'YI0, UCHOIB3YS MpU

HEOOXOMMOCTHU CXEMBbI, TAOIUIBI, TpaduKH, AUArpPaMMBI.

11 knacc

Ypasnuenun u nepasencmea

Ha yznyonennom ypoéne 6vinyCKHUK HAYUUMCAS

— CBo0oaHO omnepupoBaTh MOHATUSAMU: YypaBHEHHME, HEPABEHCTBO, PAaBHOCWIbHBIE YpaBHEHHUS U
HEPABEHCTBA, YPAaBHEHHUE, SBIAIOLIEECS CIEICTBUEM APYrOoro ypaBHEHUS, ypaBHEHUS, PABHOCUIIbHBIC
Ha MHOXXECTBE, paBHOCUJIbHbIE IIPe0Opa30BaHUsl yPaBHEHMI; — pelllaTh pa3Hble BUbl YPaBHEHUN U
HEPaBEHCTB M HMX CHCTEM, B TOM YHCJIE HEKOTOpbIE ypaBHEHHS 3-il m 4-il cremeHel, ApoOHO-
palMoOHaAIbHBIE U UPPALMOHAJIBHBIE;

— OBJIAZICTh OCHOBHBIMH THUIIAMHU ITOKA3aTENbHBIX, JIOTApUPMUUECKUX, WPPAIMOHAIBHBIX, CTEHEHHBIX
YPAaBHEHUI ¥ HEPABEHCTB M CTaHJAPTHHIMH METOJAMHU UX PEIICHUN U NMPUMEHATh UX IIPU PEIICHUU
3a1ad4;

— IPUMEHATH TeopeMy be3y K perieHno ypaBHEHMI;

— IIPUMEHATH TeopemMy Buera 11 peleHnss HEKOTOPhIX YPAaBHEHUM CTEIICHU BBIIIE BTOPOU;

— MOHMMATh CMBICIT TEOPEM O PAaBHOCHIIBHBIX U HEPABHOCHIIBLHBIX MPE0Opa3OBaHMIX YpaBHEHUH U YMETh
UX JIOKa3bIBaTh;

— BII3IETh METO/IaMHU PEIICHUS YPaBHEHUN, HEPABEHCTB U UX CUCTEM, YMETh BbIOMpPATh METO/ PELICHUS U
000CHOBBIBaTh CBOM BBIOOD;

— HCIOJIB30BaTh METOJl MHTEPBAJIOB JUISl PELICHUs HEPABEHCTB, B TOM YHCIE JPOOHO-PALMOHAIBHBIX U
BKJIIOYAIOIIUX B ce0s1 MppallMOHATIbHbBIE BHIPAKECHHUS;

— pemaTh anreOpanyeckre ypaBHEHUs] U HEPABEHCTBA U MX CUCTEMBI C ITapaMeTpaMy alnreOpanyeckum u
rpadUyecKuM MEeTOJaMH;

— BJIAJIETh PA3HBIMU METOJAMHU JI0KA3aTEIILCTBA HEPABEHCTB;

— pelaTb ypaBHEHHUs B LIEJIBIX YHCIIAX;

— 1300paXkaTb MHOYKECTBA Ha MJIOCKOCTH, 33/1aBaeMble YPABHEHUSIMH, HEPABEHCTBAMU U UX CUCTEMaMU;

— CBOOOJHO HCIOIB30BaTh TOXAECTBEHHbIE MNpPeoOpa3oBaHUsl MPH PEUICHUH YpaBHEHUH M CHCTEM
YPaBHEHUHU.

B noeceonesnoii srcuznu u npu uzyuenuu Opy2ux npeomemos:

— COCTaBJIATh U pellaTh YpaBHEHMs, HEPABEHCTBA, UX CHUCTEMbI IPU pEIIEHUH 3ajJad JIPYTUX yueOHBIX

MPEIMETOB;



— BBINIOJHATDH OLEHKY MPaBAONOA00MS Pe3yIbTaTOB, MOJyYaeMbIX MPU PELIICHUH Pa3IMYHBIX YpaBHEHUH,
HEPaBEHCTB U X CUCTEM IIPH PEIIEHUH 33]a4 APYTUX y4eOHBIX IPEIMETOB;

— COCTaBJIATh U PELIaTh YPAaBHEHMs U HEPABEHCTBA C IapaMeTpaMu IpU PEeLIeHUH 3aJad APYruX yu4eOHbIX
IIPEAMETOB;

— COCTaBJIAITh YPAaBHEHUE, HEPABEHCTBO WJIM UX CHCTEMY, ONMCBHIBAIOIIHME PEAIBHYIO CUTYaLUI0 WIH
IIPUKJIAJHYIO 3a7a4y, MHTEPIPETUPOBATh MOIY4YCHHBIE PE3YyIbTaThl; — MCIIOIb30BaTh IPOrPaMMHbBIE
CpCACTBA IMPU PCHICHUN OTACIBbHBIX KJIACCOB ypaBHeHI/Iﬁ U HCPABCHCTB

Ha y2nybnennom ypoéne 6binyCKHUK NOJAYUUN 603MONHCHOCHIb HAYUUMBCA:

— CBOOOJHO OIpeNeNATh THI M BBIOMpPaTh METOJ pPEIIEHHUs IOKa3aTeNbHbIX U JOrapupMHUUECKHX
ypaBHeHHﬁﬁII HCPABCHCTB, HUPPALMOHAJIBHBIX ypaBHeHHﬁ U HCPABCHCTB, TPHUIOHOMCTPHUYCCKUX
YPAaBHEHUI U HEPABEHCTB, UX CUCTEM;

— cBOOOHO pelaTh CUCTEMbI IMHEHHBIX YPAaBHEHUI;

— pelarb OCHOBHBIE TUIIBl YPABHEHUN U HEPABEHCTB C ITapaMeTpamu;

— IIPUMEHATH IIPU PELICHNUH 3a1a4 HepaBeHcTBa Komm — byHskoBckoro, bepnyiu;

— UMCTh MPCACTABICHHUC O HCPABCHCTBAX MCKAY CPCAHUMHU CTCIICHHBIMU q)yHKIII/H/I — BJIaACTh IIOHATHEM
ACUMIITOTBI U YMETH €0 IPUMCHATDH IIPU PCUHICHUU 3aaa4,

— MPUMEHATH METOJBI PEIICHUS MPOCTeHINX Iu(GepeHINaTbHBIX yPaBHEHUH IMEPBOTO M BTOPOTO

IOPAAKOB

Inemenmvr Mamemamuuecko2o0 aHanu3a

Ha y2nybnennom ypoene 6binyCKHUK HAYYUMCA:

— Bnagetrs nmoHaTtuemM OGeckOHEYHO yObIBaroIlasi reoMeTpUyecKas Mporpeccus U yMeTb NMPUMEHSTh €ro
IIpU PELICHUH 3a/1a4;

— MPUMEHSATH IS PEIICHU 3a7a4 TEOPHIO IIPEIEIIOB;

— BJIQJIETh MOHATHAMHU OECKOHEUHO OosblIMe U OECKOHEYHO Majble YHMCIOBBIE MOCIEA0BATENILHOCTH U
YMETb CPaBHUBATh OECKOHEYHO OOJIbIINE U OECKOHEUHO MaJlble MOCIe10BATENbHOCTH;

— BIAJAETh MOHATHUSAMHU: NPOU3BOJHAS (QYHKIMM B TOYKE, NPOU3BOAHAS (YHKIMH; — BBIYUCIATH
MIPOU3BO/IHBIE JIEMEHTAPHBIX (YHKIMI U UX KOMOMHAIHIA;

— wuccrnefoBath (YHKIUM Ha MOHOTOHHOCTH M SKCTPEMYMBI; — CTPOUTh TpaduKU U TNPUMEHITH K
PELICHUIO 3a/1a4, B TOM YHCIIE C IIapAMETPOM;

— BJIa/IETh MOHITHEM KacaTelbHasl K rpa@uKy pYHKIIMH U yMETh IPUMEHSTD €ro IIPH PEIIeHUH 3a/1ay;

— BJAJETh MOHATUSMHU IEpBOOOpa3Hasi (DYHKIUS, ONPEECICHHBIN HHTErpan; — HPUMEHATb TEOpPEMY
Herorona—JIeitOHuIa u ee cieacTBUs IS peIIeHus 3a/1a4.

B nosceonesnoui scuznu u npu uzyueHuu opyaux y4eoHvlx npeomemos.



— pemath NPHUKIATHBIE 3aJaud M3 OHOJOTMM, (PU3UKH, XMMHUHU, SKOHOMHKH U JPYIHX IPEIMETOB,
CBSI3aHHBIE C UCCIIEIOBAHUEM XapPAKTEPUCTUK ITPOLIECCOB;

— UHTEPIPETUPOBATH ITOJYYECHHBIE PE3YJILTAThI

Ha yenyonennom ypoene 6vlnyCKHUK NOJIYYUM 603MONCHOCHb HAYUUMBCA:

-CBOOO/IHO BJIJIETh CTAHIAPTHBIM allapaToM MaTeMaTHYECKOTO aHAIM3a JUIS BBIYUCICHUS TPOU3BOIHBIX
(byHKIMU OJJHOHM MEPEeMEHHOI;

— CBOOOHO MPHUMEHSATH anmnapaT MaTeMaTHYECKOTO aHalIu3a JUIsl UCCIeN0BaHU (YHKIUNA U TIOCTPOCHUS
rpaMKOB, B TOM YHCJIE€ UCCIIEI0BaHMsI HA BBITYKJIOCTb;

— OIEPUPOBATH MOHATHEM MEPBOOOPa3HON (HYHKIIMHU JJISl pEIICHUS 3a/1a4;

— OBJAZECTh OCHOBHBIMU CBeJCHUSAMH 00 wuHTerpaige HproToHa—JleiiOHMIIa M €ro mpocTeHImx
IIPUMEHECHMUSIX;

— OIepUPOBATh B CTAHIAPTHBIX CUTYALUAX IPOU3BOAHBIMU BBICIINX MTOPSAIKOB;

— YMETh IPUMEHSATH TP PEIICHUH 33]]a4 CBOWCTBA HEMPEPHIBHBIX (PYHKITHIA;

— YMeTh NIPUMEHSATH NIPU PEIIEHUH 3ajad TeopeMbl BeilepiTpacca; — yMeTbh BBIIOJIHATH PUOIMKEHHbIE
BBIUUCIICHUS (METO/BI PEIIEHUS YpaBHEHUM, BEIYMCICHHSI ONPEAEICHHOTO HHTErpaja);

— YMeTb HIPHUMEHSATH NPUIOKEHUE MPOU3BOAHONM U ONPENEICHHOIO HMHTErpajia K pELISHUIO 3a1ady
€CTECTBO3HAHUS,

— BJIAJETh MOHATUSAMH BTOpas MPOM3BOJHAS, BBIMYKJIOCTh rpaduka (QyHKIHMH U yMETh HCCIEIOBATH
(GYHKLHIO Ha BBIITYKIIOCTh

Cmamucmuka u meopus 6eposamuocmeil, 102uKa U KOMOUHAMOPUKA

Ha y2nybnennom ypoene 6binyCKHUK HAYYUMCA:

OnepupoBaTb OCHOBHBIMHM OINMCATEIbHBIMU  XapaKTEPUCTUKAMU UHUCIOBOTO Habopa, TMOHSATHEM
reHepajbHasi COBOKYITHOCTb U BBIOOPKOI U3 Hee;

— OIEepUPOBATh MOHATUSMHU: YACTOTAa M BEPOSATHOCTH COOBITHS, CyMMa U IPOU3BEJIECHUE BEPOSITHOCTEH,
BBIUUCIIATh BEPOSITHOCTU COOBITHI Ha OCHOBE MOJCYETa YHUCIIa UCXO/I0B;

— BJIaJIETh OCHOBHBIMH MOHATUAMU KOMOMHATOPUKU M YMETh UX MIPUMEHSATH IIPH PELLICHUHU 33]1ay;

— UMETH MpeJICTaBIeHNE 00 OCHOBAX TEOPUU BEPOSITHOCTEH;

— MMETb MPEICTABIEHUE O JUCKPETHBIX M HEMPEPHIBHBIX CIyYalWHBIX BEMYMHAX W PACHPEICIICHUSX, O
HE3aBHCUMOCTH CITy4ailHbIX BEJINYUH;

— UMETh MPEJCTABICHNE O MaTEMaTUYECKOM OXUJAAHUM U AUCTIEPCUH CIy4YallHBIX BEJIUYUH;

— MMETb MPECTABIEHUE O COBMECTHBIX PACIIPENEICHUIX CIyUYalHbIX BEJIMYMH; — IOHUMATh CyTh 3aKOHA
OOJIBIIINX YHCENl U BBIOOPOUYHOTO METOIa U3MEPEHHUST BEPOSITHOCTEH;

— HMMETh MpPEACTaBICHUE O HOPMAJIBHOM PACIPENECICHUM W INPUMEpax HOPMAIBHO PACIPEIEICHHBIX

cnyqaﬁme BCJIMYHH, — UMCTh MIPEACTABIICHUEC O KOPPEIIAINN CJ'Iy‘lElfIHBIX BCJIMYHH.



B nosceonesnoui scusnu u npu usyueruu opyux npeomemos:

— BBIUMCJIATH WU OLIEHUBATh BEPOSATHOCTU COOBITHI B peaIbHOM JKU3HH,

— BbIOUpaTh METO/bI OIXOSIIEr0 MPpeICTaBIeHHs U 00pabOTKU JaHHbBIX

Ha yznyonennom ypoene 6bInyCKHUK ROJYUUNL 603MONCHOCHb HAYUUMbCA:

— UMETh MPECTABICHUE O EHTPAJIbHOU MPeIeIbHON TEOpEME;

— UMETh MPEJCTABICHUE O BEHIOOPOYHOM KOA(GUIIMEHTE KOPPESLIUU U TUHEIHON perpeccuu;

— HMETh MpPEJCTaBJICHHE O CTATHUCTUYECKUX TUIMOTe3aX U IPOBEPKE CTATUCTHUUYECKON THIIOTE3bI, O
CTaTUCTUKE KPUTEPHSI U €€ YPOBHE 3HAUUMOCTH;

— UMETh MPEJCTABICHUE O CBA3HM SMIIMPHUUECKUX U TEOPETUUECKUX paclpeaeeHuil;

— UMETh IpPEeJCTaBICHUE O KOJWPOBAHUU, JBOMYHON 3alMCH, JBOMYHOM JIEPEBE; — BJaJeTh OCHOBHBIMHU
noHsATHsIMH Teopuu rpadoB (rpad, BepiinHa, peOpo, CTENeHb BEPIIUHBI, MyTh B rpade) U yMeTh
MIPUMEHSITh UX TIPU PEIICHUY 3a/1a4;

— UMETh MPEJCTABICHUE O JEPEBbSIX U YMETh IPUMEHATH IIPH PEIICHUU 3a]1a4;

— BJIQ/IETh MOHITHEM CBA3HOCTh U YMETh IPUMEHATH KOMIIOHEHTHI CBSI3HOCTHU MIPU PEIICHUH 33]1aY;

— YMETb OCYIIECTBIIATh MyTH MO pedpam, 00Xoabl pedep 1 BepiuH rpada;

— UMETh TIpeacTaBieHrue 00 dilIepOBOM M T'aMUIBTOHOBOM ITYTH, UMETh MPEJICTaBICHHE O TPYIHOCTH
3aJlau¥ HaXOKJCHHs TaMUJIbTOHOBA MYTH;

— BJIQ/IETh MOHITUSMH KOHEYHbBIC M CUETHBIE MHOXKECTBA M YMETh UX MPUMEHSITh NP PEIICHUH 33]1aY;

— YMETb MIPUMEHSITh METO/I MaTeMaTHUYECKONH UHAYKIIUU;

— YMETh MPUMEHSTH MPUHITUI J[upuxIie Mpu penieHnr 3a1aq

I'eomerpus

Ha yznyonennom yposne 6bInyCKHUK HAYYUMCA:

-Branetp TeoMETpUYECKMMHU TOHATHUSMH TIPH PEIICHWH 3a7ad W TPOBEJICHUM MATEeMATHYECKUX
pacCyXJIeHUH;

— CaMoCTOSITeNbHO (POPMYIHPOBATH OMpPENETICHHUs] TeOMETPUYECKUX (GUTYpP, BBIIBUTaTh THUIIOTE3BI O
HOBBIX CBOWCTBaX M MpPHU3HAKaX TE€OMETPUUECKUX (UTYp M OOOCHOBBIBATH WM OMPOBEPraTh HX,
0000M1aTh WM KOHKPETU3UPOBATH PE3yJIbTaThl HA HOBBIX KiIaccax (PUTyp, MPOBOIUTH B HECIOXKHBIX
CIIyJasix KJIaCCH(PUKAIUIO (PUTYp 11O Pa3IMIHBIM OCHOBAHUSIM;

— HCCIeNOoBaTh YEPTS)KH, BKIOYAs KOMOWHANuu (UTyp, W3BICKaTh, HWHTEPIPETHPOBATh W
peoOpa3oBhIBaTH MHGOPMAITUIO, TIPECTABICHHYIO Ha YepTekax;

— pemaTh 3a7a9d T€OMETPHUIECKOTO COJICPIKAHUS, B TOM YHCJIE B CHTYAIUAX, KOTJIa AITOPUTM PEIICHUS
HE CJIeIyeT SIBHO M3 YCIIOBUS, BBIMONHITH HEOOXOAMMEBIE Il PEIICHUs 3aJa4ydl JOTMOJHUTEIbHBIE
MTOCTPOCHHUSI, UCCIIEIOBATh BO3MOXXHOCTh IPUMEHEHHUS TeopeM B (POpMYIT JIJIs pellieHHs 3a/1a4;

— yMeTb (pOpMyIUpPOBATh U JOKA3bIBATh TEOMETPUUECKUE YTBEPKACHUS;



— BJIA/IETh NOHATUAMM CTEPEOMETPUN: IPU3Ma, TapajljIesICNuIEea, TUPaMHIa, TETPadIp;

— MIMETh NPEJICTaBICHUS 00 aKCMOMaX CTEPEOMETPUU U CIEACTBUSX U3 HUX U YMETh MPUMEHSATHh UX IpU
pelIeHny 3a/1ay;

— YMETh CTPOUTHh CEUYEHHS MHOTOI'PAaHHHUKOB C MCIIOJIb30BAHUEM pa3JIMYHBIX METOJOB, B TOM YHUCIE U
METO/a CIIEOB;

— HMMETh IPEACTABICHHE O CKPEIIMBAIOUIUXCS NPSMBIX B IPOCTPAHCTBE U YMETh HAXOAUTh Yroa M
paccTosiHuEe MEXy HUMU;

— IPUMEHATH TEOPEMBI O APAJIIEIIBHOCTH MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE TP PELLIEHUH 337a4;

— YMETb MPUMEHSTH MapajljielIbHOE MPOSKTUPOBAHUE JIJIsl 300paskeHus Quryp;

— YMETh IPUMEHSATH EPIEHANKYJIIPHOCTH IPSIMOM U INIOCKOCTH IIPH PELICHUU 3a/1a4;

— BJIaJIeTh MOHATUSMHU OPTOrOHAJIBHOE IPOEKTUPOBAHNE, HAKIIOHHBIE U UX MPOEKIUH, YMETh PUMEHSTh
TEOpeMY O TPeX NEPHEHANKYIIApax P PEUICHUH 33/1a4;

— BIIQJICTh NMOHATUSMH PACCTOSHHUE MEXIY (QUIypaMd B IPOCTPAHCTBE, OOLIMH MEPHEHIUKYISIpP IBYX
CKpELIMBAIOIINXCA MPSAMBIX U YMETh IPUMEHSATh UX MPU PELICHUH 33/a4;

— BJIAJIETh IOHATUEM YTOJI MEKY MPAMOM U IJIOCKOCTHIO U YMETh MPUMEHSTh €0 MPU PEIICHNUHU 3a/1a4;

— BJIaJICTh MOHATUAMHU JIBYTPAHHBIA YTOJ, YIOJl MEXAY MJIOCKOCTSAMU, NEPIEHAUKYIISAPHbIE TUIOCKOCTH U
YMETh IPUMEHSATh UX NPU PELICHUH 33/a4;

— BJIaJIETh MOHATUAMM MPU3Ma, NapajUIeNICUIe]] U IPUMEHATh CBOMCTBA NapaJlyIeNIeIUIEAA PU PELLICHUN
3a1ad4;

— BJIQJIETh NOHATHEM IIPSIMOYTOJIBHBIN MMapaJIeNIeIAIE] U IPUMEHSTH €T0 TP PEIICHNN 33/a4;

— BIAACTh MOHATUAMHM NHUPaMUJA, BHUABl NUPaMUJ, 3JIEMEHTHl IPABWIBHON NHUPaMUIbl U YMETbH
MPUMEHSTh UX MPU PELICHUH 33/1a4;

— UMETH NPECTABIEHUE O TeOopeMe Diliiepa, MpaBUIbHBIX MHOIOIPAaHHUKAX;

— BIIQJIETh MOHATHEM ILIOLIAAN ITOBEPXHOCTEH MHOTOIPAHHUKOB M YMETh IIPUMEHSTH €ro NPU PEUICHUU
3a1ad4;

— BJIaJIeTh NOHATHSAMM TeNa BpallleHus (IMIMHIP, KOHYC, Iap U cdepa), UX CEYeHUs U YMETb IPUMEHSATh
UX TP pELIeHUH 33]1aY;

— BJIA/IETh NOHATHUAMM KacaTelbHbIE IPSAMBIE U IIJIOCKOCTU U YMETh IIPUMEHSATh IIPH PEIICHUU 3aay;

— UMETh MpPEJCTaBICHUs] O BIMCAaHHBIX U ONMHUCAHHBIX cepax M yMeTh MPUMEHSTh UX MPH PEILICHUU
3aja4; — BIaJeTh MOHATHAMU 00BbeM, 00BEMbI MHOTOI'PaHHHUKOB, TeJl BPALLIEHUS U IPUMEHSTh UX MPU
pEIIeHNH 3a/1aY;

— UMETH NPEACTABICHUE O Pa3BEPTKE LWIMHJpA U KOHYCA, IJIOLAAN TOBEPXHOCTH LIWINHIPA U KOHYCa,
YMETb IPUMEHSATH UX MIPU PEIICHUH 3ajay;

— UMCTD IMPEACTABJIICHUEC O TIJIOIIAaAN C(pCpBI " YMCTb IIPUMCHATH €0 IpHU pCHICHUUA 3a/1a4;



— yMeTh pemiaTh 3a7a4d Ha KOMOWHAIIMM MHOTOTPAaHHUKOB U TEJ BPAIICHUS; — UMETh MPEACTABICHUE O
nonobuu B MPOCTPAHCTBE M YMETh pellaTh 33Jayd Ha OTHOUICHHE OO0BEMOB M ILIOIIAJEH
MOBEPXHOCTEH MOJOOHBIX (HUTYD.

B nosceomnesnoti srcusnu u npu uzyyeHuu Opyeux npeomemos:

— COCTaBJIAITh C HCIOJb30BAHUEM CBOWCTB TE€OMETPUYECKHX (UTYp MATEeMaTUYCCKUE MOJCIH s
pelieHus 3aJad MPAKTUYECKOr0 XapakTepa M 3adad W3 CMEXKHBIX JUCHUIUIMH, HCCIEIOBATh
MOJIy4YE€HHBIE MOJIETI U UHTEPIPETUPOBATEH PE3YIbTAT

Ha y2nyonennom ypoene 6blnyCKHUK ROJIYUUM 603MOHCHOCHb HAYUUMBCA:

— Hwmerts npeacraBneHue 00 akCHOMaTHYECKOM METOJIE;

— BJaJeTh MOHITHEM TIEOMETPUUYECKHE MEeCTa TOYeK B IPOCTPAHCTBE M YMETh HMPHUMEHSTHh UX IS
pelieHus 3aaay;

—  yMeTh NIPUMEHSTH AJIs PEIICHHUs 3a/1a4 CBOMCTBA TUIOCKUX U ABYIPAaHHBIX YIJIOB, TPEXTPAHHOIO yria,
TEOpEMbI KOCUHYCOB U CUHYCOB JJIsl TPEXTPAaHHOTO yIJIa;

—  BJAJETh MOHSATHEM MEPIECHIUKYIIPHOE CEYECHUE MPU3MBI M yMETh NMPUMEHSTH €ro MpPU PEelIeHUU
3ajauy;

HUMETh MPEJICTaBIEHUE O JBOMCTBEHHOCTH MPABUIHHBIX MHOTOIPaHHUKOB;
BIIQJIETh TOHATUSAMHU LIEHTPAIbHOE U MapajljieIbHOe MPOEKTUPOBAHME KM MPUMEHATh HX IpPU
MIOCTPOCHUU CEYEHUI MHOTOTPAHHUKOB METOJ0M MPOESKIINA;

— UMETh IMpEACTaBIeHHE O pa3BepPTKE MHOTOTPAaHHUKA M KpaTyalllieM IyTH Ha IOBEPXHOCTH
MHOTOTPaHHHKA;

—  UMETh NMPEeACTaBIECHUE O KOHUYECKUX CEUCHUSX;

—  UMETh IPEeJICTaBICHHUE O Kacalomuxcs chepax U KOMOMHAIIUH TeJl BPaIlleHUs] 1 yMETh MPUMEHSTh UX
MIpH pEIICHUH 33]1aY;

—  TPUMEHATH MPH PEIICHUH 3a7a9 (POPMYITY pacCTOSHUS OT TOYKHU A0 TUNIOCKOCTH;

—  BJAJETh Pa3HBIMU CIOCOOAMH 3a/IaHUS MPSMOW YPAaBHEHUSMH W YMETh NMPUMEHSTH NMPU PEHICHUH
3azauy;

—  TPUMEHATH MIPH PEIICHUH 3a]]a4 U J0Ka3aTelIbCTBE TEOPEM BEKTOPHBINM METOJT U METO KOOPIWHAT;

— HMETh MpeacTaBieHne o0 akcuoMmax o00beMa, MPUMEHATH (POPMYJIbI OOBEMOB MPSMOYTOJIHHOTO
napajuieNienune1a, Ipu3Mbl U TUPaMUIbI, TETPadipa MpU PEeUICHUH 3a/1a4;

—  TPHUMEHSATH TEOPEMBI 00 OTHOIICHHUSX 00BEMOB TP PEIICHUH 33]1aY,

— TPHUMEHSATH WHTETPaj JUIS BBIYUCICHUS OOBEMOB M IIOBEPXHOCTEH TEJ BPAIICHUS, BBIYMCICHUS

Iiomaiaun C(I)epI/I‘-ICCKOTO rnosica ¥ oobeMa IapoBOIo CJI04;



— HMETh MPEJCTaBICHUE O JBIKEHUSX B MPOCTPAHCTBE: MapalIETbHOM IMEPEHOCE, CHUMMETPHUH
OTHOCHUTEJIbHO IJIOCKOCTH, LIEHTPAJIbHON CHUMMETPHUH, TIOBOPOTE OTHOCHUTEIHHO MPSIMOW, BUHTOBOI
CUMMETPHUH, YMETh MPUMEHSTh UX MPU PEIICHUU 3a/1a4;

—  UMETh NPEACTaBICHUE O IUIONIA/I OPTOTOHAILHOM MPOEKIIHH;

—  UMETbh NPEJCTaBICHUE O TPEXTPAHHOM U MHOTOTPAHHOM YTJI€ U IPUMEHSITH CBOMCTBA MJIOCKUX YIJIOB
MHOTOTPaHHOTO yrJja Mpu peuIeHUH 3a/1a4;

— UMETh NPEICTAaBICHUS O NpPeoOpa3oBaHUU MMOA0OMS, TOMOTETUHM U yMETh MNPUMEHATh UX MPHU
pelieHuu 3a/1ay;

—  yMeTbh peliaTh 3a7jaud Ha MIOCKOCTU METOJIaMU CTEPEOMETPHH;

YMETh IPUMEHSTH (HOPMYIIbl 00HEMOB MPH PEIICHUH 33124

Bexkmopbul u koopounamut ¢ npocmpancmee

Ha yznyonennom ypoene 6vlnyCKHUK HAYUUMCA:

— Bnazers NOHATUAMM BEKTOPBI U UX KOOPAUHATHI;

— YMETb BBIIOJHSATH ONEPALMU HaJl BEKTOpaMU;

— UCIOJIb30BaTh CKAJSIPHOE NPOU3BEICHUE BEKTOPOB P PELIECHUH 3a]1a4;

— MPHUMEHATh ypaBHEHHE IUIOCKOCTH, (OPMYIY PACCTOSHUS MEXKIY TOYKAMH, ypaBHEHHE C(eEpbl Mpu
pELIECHNN 3a]1a4;

— IPUMEHSTH BEKTOPBI U METOJ KOOPJAMHAT B POCTPAHCTBE MPU PELICHUH 3a/1a4

Ha y2nyonennom ypoéne 6blnyCKHUK NOJIYYUM 603MONCHOCHb HAYUUMBCA:

—  HaxoAMTh 00bEM Mapasuiesenureia i TeTpadipa, 3aJaHHbIX KOOPAWHATAMU CBOUX BEpILIUH;

—  3aJaBaTh NPSMYIO B IPOCTPAHCTBE;

—  HaxoAMTbh PacCTOSHUE OT TOYKHU JI0 IUIOCKOCTH B CUCTEME KOOpAMHAT;

- HaxXOAUTH paCCTOAHHUE MCKIY CKPCIINBAIOIUMUCS IPAMBIMHU, 3aJIaHHBIMU B CUCTEMC KOOpJAUHAT.

Hcmopua mamemamuxu

—HMMETh MPEACTaBICHUE O BKJAJE BBIJAIOIIMXCA MAaTEMaTUKOB B PAa3BUTHE HAYKU; — MOHUMATh POJb
MaTeMaTuku B pa3Butuu Poccun

Memoowvr mamemamuxu

Ha y2nyonennom ypoene 6vinycKHUK Hay4umcsa:

— MHcmonb3oBaTh OCHOBHBIE METO/BI JIOKA3aTEbCTBA, MPOBOIAUTH JOKA3aTEILCTBO M BHITIOJIHATH
OIPOBEPIKEHUE;

— IMPUMCHATHE OCHOBHEBIC MCTO/Ibl PECIICHUA MAaTEMAaTUUCCKUX 3a/1a4;



—  Ha OCHOBE MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE XapaKTEPU30BATh KPACOTY M COBEPILICHCTBO
OKPYIKAIOIEro MUpPa ¥ MPOU3BEICHUI UCKYCCTBA,;

—  TPUMEHSTHh NMPOCTEHIIHE IMPOrpaMMHBIC CPEJCTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC CHCTEMBI TIPU
peIlICHIH MAaTEeMAaTHYECKHX 3a/1a4;

MOJIb30BATHCS MIPUKIIAIHBIMU ITPOrpaMMaMHU U TIPOTPAMMaMU CHMBOJIBHBIX BBIUUCIICHUH JUTSI HCCIIEOBAHUS
MAaTEMAaTHYECKUX 00BEKTOB

Ha yznyonennom yposne GbINYCKHUK ROJIYUUH 6O3MONCHOCHb HAYUUMbCA:

MPUMEHITh MaTeMaTHYeCKHE 3HAHHWS K HCCIICIOBAHUIO OKpYXKaloImero wmupa (MOJeIHpOBaHHE

(1)I/I3I/I‘IGCKI/IX mponeccoB, 3aJa4m SKOHOMUKHA

Copepxanue

YNCJIA 1 YNCJIOBBIE BBIPAXKEHU A

Kopens crenenu n > 1 u ero coiicta. CTeneHb ¢ palioHaIbHBIM [1I0Ka3aTeneM U ee cBoicTBa. [lonsTue
O CTETIEHH C JeHCTBUTENbHBIM II0KA3aTEJIEM.

[Tonatue norapudma uumcia. JlecATUUHBIA M HATypaJbHBIA JorapuMmsbl, 4uciao €. Bbruncienue
JECATUYHBIX ¥ HaTYypaJbHBIX JIOTapu(MOB Ha KAIbKYIsATOpe. PoIb torapudmMoB B paciinpeHuu mpax-

TUYECKHUX BO3MOXKHOCTEH €CTECTBEHHBIX HAYK.

Paguannas mepa yriaa. CuHyC, KOCHHYC, TaHI€HC W KOTAHI'€HC 4YHCIa. APKCHHYC, apKKOCHHYC,
apKTaHI'€HC, aPKKOTAHT'€HC YUCIIa.

KommnekcHbie uncna. AnreOpanueckas, reoMeTpuyeckas U TPUTOHOMETpUuYecKasi (OpMbl KOMITJIEKCHBIX
yrcen. JlelicTBUTENbHAs © MHUMAs 9acTh, MOJIYJIb M apTYMEHT KOMIUIEKCHOTO yrcia. COnpsATeNbHBIX
3aJja4 U3 pa3MyHbIX O0JlacTel HayKu M NpakTUKu. MHTepnperauus pesynbrara, y4eT pealbHBIX
OTpPaHUYCHUH.

OYHKINU

[Tonsitue pynkuuu. O6macTs onpeneneHus: U oomacts 3HaueHui. ['padux pyakuun. [Toctpoenue
rpaduKoB (QYHKIMH, 3aJaHHBIX pa3IUUHBIMU criocobamu. CBocTBa PYHKIIMNA: MOHOTOHHOCTb,

YETHOCTh M HEYETHOCTD, IEPUOANYHOCTD, OTPAHNYEHHOCTh. [IpoMeXyTKH Bo3pacTaHus U yObIBaHUS,
HanOoIbIIee M HaMMeHbIee 3HaYeHnsT QyHKIUU. [Ipumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH B pe-

QITBHBIX MPOLECCAX U SBIICHUSX.

Crnoxnas ¢yHkuus. B3aumuo oOparnbie ¢yHkiuu. OOnacTe onpeaenaeHus W 00JAaCTh 3HAYSHUH
obpatHoit ¢pynkuuu. ['paduku B3auMHO oOpaTHbIX QyHKIMI. Haxoxnenue ¢pyHnkunu, ooOpaTHOM
nanHo#. [IpeoOpa3oBaHusi TpapUKOB: CIBUT M pPACTSHKCHHWE BIONh OCEH KOOPIMHAT, CHMMETpHS

OTHOCHTEIIEHO OCel KOOpIUHAT, Hadalla KOOPIUHAT U MPSIMOU y = X.
Jlunelinas v kBajgpatuuHas (yHKUWH, QYHKIUS y = K/X , UX cBoiicTBa M rpaduku. I'paduk npoOHO-

JTMHEWHOU (QyHKIHH.



CrenenHas GyHKLUS C HATYpaJIbHBIM ITOKa3aTeseM, PyHKIUS Y = X , UX CBOMCTBA U TpaUKH.

Tpuronomerpuueckre GyHKIUH, UX CBOMCTBA U rpaduKu, TEPHUOJUYHOCTh, OCHOBHOU niepuo. OOpaTHBIE
TpUTrOHOMETpHUYEeCKHe (YHKIMH, UX CBOMCTBa M Tpaduku. IlokasarenpHas u sorapudmuyeckas
(GyHKIHMH, UX CBOMCTBA U TpaduKy.

IMPEAEJI U HETTIPEPBIBHOCTDH ®YHKIINN

[Tonsatue o HempepriBHOCTH (PyHKIMH. Teopema o mpoMexyTodHoM 3HadeHuu (yHkuuu. I[lonsTHE O
npenene ¢ynkmun. Ipenen gyHkimum B Touke W Ha OeckoHEYHOCTH. OJHOCTOPOHHHE NPEICIHI.
CBs3b MeXJy CYLIECTBOBaHHEM IIpelesia M HempepblBHOCThIO (QyHKuMU. Ilpenen cymmsl,
IIPOU3BEACHUS M YaCTHOIO (DYHKIMHA. ['Opu30HTaNbHbIE, BEPTUKAIbHbBIE U HAKIIOHHbBIE aCUMIITOTHI.

I[TPON3BO/IHAA

[Tonarue o kacarenpHOW K Trpaduky (QyHKUMHU. YpaBHEHHE KacaTelbHOW. OmnpeneneHue Mpou3BOIHOM.
I'eomeTpuueckuit u Guandeckuii cMbiciabl mpou3BoaAHON. [IponsBoanas crenennoit Gpynkiuu. Metoz
MaTeMaTH4ecKoi MHIyKIMU. [Ipou3BoiHbIE CyMMBI, Pa3HOCTH, IPOU3BEACHUS U YACTHOTO (YHKLHUH.
[Tpon3BoIHBIE OCHOBHBIX 3JIeMEHTapHBIX (yHKIuH. [IponsBoaHas cnoxHoi ¢pynkuuu. [IponsBoaHas
HesiBHOU (yHKuuu. [IponsBoanas oOpatHON (HyHKIHH.

Bropas mpousBosaHas, ee reomerpuueckuil u ¢usnueckuit cmbicn. Teopema Jlarpawxka. ITpumenenue
NepBoil M BTOPOW NPOM3BOJIHBIX K MCCIEJOBAHUIO (YHKIMHM U IOCTPOEHHUIO ee rpaduka.
HuddepennnanpHoe ypaBHEHHE TapMOHHYECKHX KoyiebaHwid. Vcmonb30BaHWE MPOU3BOJHON NpHU
pellIeHnN ypaBHEHUI 1 HepaBeHCTB. PelieHne TeKCTOBbIX 33/1a4 Ha HaX0Xk/IeHUE HauOOoIbIINX

Y HaUMEHbIINX 3HAYEHUN.

NHTEI'PAJI

[Mnomane kpuBONMHEITHOW Tpanenuu. UHTerpan kak npeaen cymmsl. [lepBooOpasnas. IlepBooOpasHbie
OCHOBHBIX 3JIeMEHTapHbIX QyHKumi. [IpaBuna Beruncienus nepBoodpasusix. Popmyna HeroToHa—
JleitGnuna. Ilpumepsl mpuMeHeHHs HHTETpaia B (PU3UKE U T€OMETPUH.

BEPOATHOCTD U CTATUCTUKA

[IpencraBieHne NaHHBIX, UX YUCIIOBbIE XapaKTepUCTUKU. TaOmuisl u auarpaMmbl. CiayyailHeIA BBIOOP.
WuTepnperanusi CTaTUCTUYECKUX JAaHHBIX M UX XapakTepucTuk. CiydaiiHoe cOOBITHE U BEPOSTHOCTD.
Brruucnenue BepositHocTel. IlepeOop BapHaHTOB M 3J€MEHThl KOMOMHATOPHKH ((popMyibl yucia
NEPECTAaHOBOK, pa3MelleHuil u codeTaHuil sneMeHTOB). Mcnbitanus bepnymim. CryvaiiHble
BEJIMYMHBI W MX XapakTepucTUKH. YacToTa M BepOATHOCTb. 3akoH Oonbmiux yucen. OleHka
BEPOATHOCTEHN HACTYIJIEHUSI COOBITUN B IPOCTEHIINX MPAKTUYECKUX CUTYALIUSX.

JIOTMKA 1 MHOXECTBA

TeopeTnko-MHOKECTBEHHBIE TOHSATHS: MHOXECTBO, JIEMEHT MHOkecTBa. CTaHIapTHBIE 0003HAUYEHUS
YHUCJIOBBIX MHOKECTB.

[TycToe mHOXKecTBO U ero obo3Hauenue. [logmuoxkecTBo. O0BEAMHEHUE U TIEPECEUCHNE MHOKECTB.



NnnrocTpaiusg OTHOMIEHUM MEXIy MHOKECTBAMHU C MOMOILBIO IUarpaMm Oiiiiepa. DJIEMEHThl JIOTHKH.
KBaHTOpBI OOIIHOCTH M CYIIECTBOBAHUS.

CnenoBanue M paBHOCWIBHOCTb. CucremMa U COBOKYNHOCTh. OmpeneneHuss u teopembl. Teopema,
oOpatHast naHHoHW. JlokaszarenbcTBO. [[oKazaTenbcTBO OT MpOTHBHOTO. IIpuMep W KOHTpIipumep.

Ilousrue o METOAEC MaTeMaTHIeCKOM HHAYKIOUU.

TemaTHuyeckoe NVIAHUPOBAHUE

Monayanb: Anredpa u Ha4yaJIa aHAJIN3a

10 kaace
KoimuecTBo
Ne m\nm Tema Kou-Bo k/p
4acoB
1 OyHKIMK U TpaduKu 20 1
2 Crenenu u KOpHU 17 1
oKazareJbHas U JiorapupMuIecKas KIAH
3 I1 pud byH 22 1
4 Tpuronomerpuyeckue GyHKIHH 50 2
5 BeposTHOCTB M CTaTHCTHKA 9 1
6 [ToBTOpenue 18 1
HUTOro 136 7
11 kaacc
KosmuectBo
Ne m\nm Tema KoJu-Bo k/p
4acoB
1 HenpepbsIBHOCTS U TIpeIeITbl PYHKITHMH 13 1
2 [TpousBoaHas GyHKIHH 17 1
3 Texnuka nuddepeHpoBanus 28 1
4 WNuTerpan u mpousBogHas 13 1
5 DNEeMEHTHI TEOPHH BEPOSITHOCTEN M CTATUCTHKU 9 1
6 YpaBHEHHsI, HEPABEHCTBA U UX CUCTEMBI 27 1
7 KomrnekcHbie uncna 13 1
8 [ToBTOpeHue 16 1
UTOro 136 9




COJAEPKAHUE

Mopnyasb: I'eomeTpust

10 - 11 xmaccor

YriyOnéHHBINA YPOBEHD

OCHOBHbIE IOHATHS TEOMETPUH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIeACTBUA U3 HUX. [loHsTHE
00 akcumomaruyeckoM Mmeronae. llocTpoeHue ce4eHHH MHOTOTPAaHHMKOB METOJOM  CIIE/IOB.
IlenTpansHoe mpoekTupoBanue. IlocTpoeHne cedyeHHMHE MHOIOTPaHHMKOB METOAOM IPOEKLUN.
Teopema Menenas st Terpasapa. CKpeluBarOmuecs IpsiMble B IPOCTPAHCTBE. YTOJI MEX1y HUMMU.
TeopeMbl 0 mapajuIeIbHOCTH MpPSAMBIX UM INIOCKOCTEM B mpocrpaHcTBe. [lapamiensHoe
NPOEKTUpOBaHUE H U300paxkeHne ¢uryp. ['eomerpuueckue MecTa TOYEK B IPOCTPAHCTBE.
[lepneHIUKYIApHOCTh MPSAMOM M IUIOCKOCTH. OpTOroHalbHOE NpOEKTUpoBaHWE. HakioHHBIE U
npoekiuu. Teopema o Tpex mnepneHaukyinspax. PacctosHus mexny ¢urypamu B HpOCTpPAHCTBE.
OOmii epreHANKYIAP ABYX CKPEUIUBAIOIINXCS MPSIMBIX. METO bl HAXOXKIACHUS PACCTOSHUN MEXITY
CKPEILMBAIOIIMMUCA TPSAMBIMH. YTIbl B HOpocTpaHcTBEe. [lepneHAuKy/sIpHbIE IJIOCKOCTH.
Tpexrpannslii 1 MHOTOrpaHHbld yryibl. CBOMCTBA IUIOCKMX YIVIOB MHOTrOrpaHHoro yria. CpoiicTBa
IUVIOCKMX M JBYTPaHHBIX YIJIOB TPEXIPaHHOro yria. TeopeMbl KOCHHYCOB W CHHYCOB IS
TpEXrpaHHOro yria. Buasl MHororpaHHukoB. IlpaBuiibHble MHOrorpaHHuku. Pa3BepTka
MHoOrorpaHiuka. Kparyailline nyrm Ha TIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oiinepa.
JIBOMCTBEHHOCTb ~ NPAaBWJIBHBIX  MHOrorpaHHukoB. llpusma. Ilapamnenenunen. CsoiicTBa
napautenenunena.  IIpamoyroneHeiii  napamtenenunen.  Haxnonnele  npusmsl.  I[lnomans
OpTOroHanpHOM mpoekuuu. l[leprneHnukynsapHoe ceueHune mnpusmbl. [lupamumpa. Buael nmpamun.
DneMeHThl MpaBWIbHON nupaMubl. [IupamMuabl ¢ paBHOHAKIIOHEHHBIMU peOpaMu U TPaHAMHU, HUX
OCHOBHBIE CBOMCTBa. Buapl Terpa’npoB. OpTOLEHTPUYECKUH TETpal’p, KapKacHbIM TeTpa’.p,
paBHOrpaHHbIil TeTpa’ap. IlpsMoyrombHblii TeTpasap. Meauansl W OuMMeAMaHbBl TeTpadJpa.
JlocTpanBaHue TeTpasApa 10 Mapaienenunena. Tena BpallleHUs: IWIMHAP, KOHYC, map u cdepa.
Ceuenus nuiavMHapa, KoHyca U mapa. [IlapoBoii cerMeHT, mapoBoil ClI0H, MAapOBOM CEKTOp (KOHYC).
VYcedyeHHas nupaMuja M ycedeHHBIM KoHyc. KacaTenbHble NpsiMble M IUIOCKOCTH. BrimcanHble u
onucanHble cdeprl. Kacatommecs chepsl. KomOnnammu ten BpamieHHs. DIEMEHTHl CPepruuecKoit
reomeTpun. Konnueckue ceuenus. [nomaam noBepXHOCTEH MHOTOTPAaHHUKOB. Pa3BepTka HuimHApa
u Konyca. [lnomans nosepxHocTu MHApPa U KoHyca. [lnomans chepsl. [lnomans chepuueckoro
nosca. OObem mapoBoro ciosi. llonstne oObema. OO0beMbl MHOTOrpaHHUKOB. OOBEMBI Tem
BpaleHus. AKCHOMBI oObema. BbiBoj Qopmyn 00BEMOB NPSMOYTOJBHOTO Iapajulesenunena,
npu3Mbl U nUpaMubel. opmynbl A HaXO0XkAeHUs oObema TeTpadfpa. Teopembl 00 OTHOIICHUSAX

00BEMOB. HpI/IJ'IO)KeHI/Iﬂ HUHTCrpajla K BBIYUCICHUIO 00BEMOB U HOBerHOCTeI\/’I TCJI BpallCHUS.



KomM06uHamu MHOrorpaHHUKOB | Tel BpamieHus. [loqoOue B mpoctpancTBe. OTHOLIEHHE 00BEMOB U

IoaAel moBepxHocTel mogo0HbIX uryp. [IpeodpazoBanue momodus, romoteTHs. Penenue 3ama4q

Ha IUIOCKOCTH C HCIOJBb30BAHUCM CTCPCOMETPUUCCKUX MCTOHOB. ILBI/I)KGHI/ISI B IIPOCTPAaHCTBC!:

HapaJIJIeJ'IBHBIﬁ MEPEHOC, CUMMETPHUA OTHOCHUTECIBHO IIOCKOCTH, LHCHTPAJIbHAas CUMMECTPHUS, IIOBOPOT

OTHOCHUTENIbHO MpsAMOil. BekTopbl U koopauHathl B mpocTpanctBe. CyMMa BEKTOPOB, YMHOXKEHUE

BEKTOpa Ha YHCIIO. YTOJI MEXAy Bekropamu. CKalIspHOE NMpPOU3BEACHME. YPaBHEHHE ILUIOCKOCTH.

dopmyna paccTOSIHUS MEXIy Toukamu. YpaBHeHHE cepbl. Dopmyrna pacCTOSHUS OT TOUKU JI0

miockoctd. CriocoObl 3aJJaHusA HpﬂMOI;'I YpaBHCHHUAMMU. Pemenne 3aaa4 U J0Ka3aTCJIbCTBO TEOPEM C

IIOMOIIIBIO BEKTOPOB U METOJOM KOOpAMWHAT. DIEeMEHTBI TeoOMETpHHN MacCC.

TeMmaTH4ueckKoe INIAHUPOBAHHUE

Monyas: I'eomerpus

10 xnace
Ne m\im Tema | Koa-TBo Koua-Bo
4acoB K/p /3a4
1 Hexotopeie cBeneHns U3 TNIAHUMETPHA 12 0/0
2 BgencHue 3 0/0
3 [TapamiensHOCTh MPSAMBIX U TUIOCKOCTEH 16 2/1
4 [lepneHUKYISPHOCTD MPSAMBIX M INIOCKOCTEN 17 1/1
5 MHororpaHHuKH 14 1/1
6 3aKJII0YNATEIBHOE IOBTOPEHHE Kypca reoMerpun 10 kitacca 6 0/0
UTOI'0 68 4/3
11 kaace
m\noNe  Ne Tema Koua-Bo Koua-Bo
4yacos K/p / 3a4er
1 BekTopbl B IpoCTpaHCTBE 6 0/1
2 MeTto KOOpAMHAT B IPOCTPAHCTBE 15 1/1
3 [{unweIp, KOHYC, TIap 16 1/1




4 OObEMBI TEN 17 1/1

5 3aKII0YNTEILHOE TIOBTOPEHUE TIPH 14 0/0
MOJATOTOBKE K UTOTOBOM aTTECTAIIMH 10 TEOMETPUU

UTOI' O 68 3/4
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