AHHOTauMA K padoyeil nporpamme no marematuke B 11 kiacce

Pabouas nporpamma o matemMaTHKe cocTaBiieHa Ha ocHoBe denepanbHOro
rOCYJapCTBEHHOT0 00pPa30BaTEILHOTO CTaHIapTa CPeIHEro o0IIero oopa3oBanus,
IIPUMEPHOM TPOrpaMMBI ITI0 MaTEMATHKE U aBTOpcKoil mporpammel C.M. Hukonbckuii ,
M.K. Ilotanos u o6ecneuena YMK: yueOHuk «Anredpa v Hauajga MaTeMaTHUYECKOTO
anamu3a 11 xmace» 2021 roga Beimycka aBrop C.M. Hukonbckuii , M.K. ITotanos u ap.,
nunakTuaeckue Marepuansl U «Kuura qis yaurens» (aBrop: M.K. Tloranos, A. B.
[ekun), yueonuk «I'eomerpust 10-11 xnacce» aBTop JI. C. AranacsiH, B.®. bByty30B u

Ap.

CornacHo LIKOJBHOTO KajleHaapHoro ydeOHoro rpaduxa na 2022-2023 yuyeOHBIN ron
IPOJOJKUTENBHOCTh yueOHoro roga B 11 kiacce coctaBiser 34 yueOHble Hepenu. Beero
136 yacoB. ABTOpCKas Mporpamma paccuyuTaHa: airedpa - 85 yacoB, reomerpus - 51 yac.
Nroro 136 yacos.

PaGouas nporpamma coepKuT CIEIYIOIINE pa3aelibl:
1.IlnanupyemMbie pe3yabTaThl OCBOCHHUS YU4E€OHOTO MpeaMeTa.
2.Conepxanue yueOHOTO MpeaMeTa.

3 .KaTGHI[apHO-TeMaTI/I‘IGCKOG IIJIAHUPOBAHUC.
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Mynuuunaionoe odweodpasosameivnoe yupeacoenue “Cpeounn
ooueodpazoeamevian wroa ceta C mapuotit Xonép baiawmosckozo
puaiona Capamoscroii odaacmu”,

Coraacopano

Juv gpestopa no YBP Moproneras JLI1
_% 30.08.2022 4

Pabouas nporpamma

Marematuka

Kuace 11
Yuaurean : Beaoycosa Harauus Amurpuesna

Koanuecerso uacon: obuee KoamecTso — 132 4, B neaenio - 4 qaca.,

Pacemorpeno ma sacenanmm neany ormeckoro coners
uporokoa Ne 1 oy
318222 .

2022-2023 yuedumiii ro.



Ilnanupyembie pe3yibTaTbl OCBOCHHUS Y4eOHOI0 NpeaMeTa

JIM4HOCTHBIE, MeTanpeIMeTHbIE U NMPeJIMeTHbIE Pe3yJbTaThl 0CBOEHHS Kypca
[Tporpamma no3BosseT 100MBATHCS CIEIYIOIUX PE3yIbTaTOB OCBOCHHS 00Pa30BaTEIbHON
MIPOrpaMMBbl CPEAHEr0 00IIEro 0Opa3oBaHMUs:

1. B IMYHOCTHOM HaITPpaBJICHHMU:

e Cc(OpPMUPOBAHHOCTH MHUPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BHUTHsI HAyKH, KPUTUYHOCTH MBINUICHUS, YMEHHE pPAacIO3HABATh
JIOTUYECKU HEKOPPEKTHBIC BHICKA3bIBAHUS, OTJINYATh THIIOTE3Y OT (paKTa;

e TOTOBHOCThb M CIIOCOOHOCTH BECTH JIHAJIOT C JIPYTUMU JTIOAbMH, JOCTUTATh B
HEM B3aMMOITIOHUMAaHUS, HAXOIUTh oo111Ee LEJIH
U COTPYJHUYATh B UX JIOCTHKCHHH,

e HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMH, JACTHMH MIIQJIICTO BO3pPACTa,
B3pOCJIBIMH B 00pa30oBaTeIbHOW,  OOIIECTBEHHO  IOJIE3HOH, y4eOHO-
UCCIIeIOBATEILCKOM, IPOSKTHON U APYTUX BUJAX JEATCIbHOCTH,

e TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCJIE CaMOOOpa30BaHUIO,
Ha TPOTSHKCHWHM BCEHW JKU3HW, CO3HATEIIBHOE OTHOIICHUE K HENPEPHIBHOMY
00pa30BaHUIO KaK yCIOBUIO YCHEIIHOW MPO(EeCCHOHAIBLHON M OOIIEeCTBEHHOMN
eI TEILHOCTH,

e DOCTETUYECKOC OTHOIICHWE K MHPY, BKIFOYas 3CTETUKY ObITa, HAYYHOTO M
TEXHHYECKOTO TBOPYCCTBRA,;

e OCO3HAHHBIM BBIOOp Oyaymiel mnpodeccMd W BO3MOXKHOCTCH peaau3aluu
COOCTBEHHBIX JKM3HCHHBIX IIJIAHOB; OTHOIICHHUE K MPOQPECCUOHATBHON
JEATEIBHOCTH KaK BO3MOXKHOCTH YYacTHS B PCILICHUH JTUYHBIX, OOIICCTBCHHBIX,
rOCYJapCTBEHHBIX, 00IIIe-HAITMOHAIBHBIX MPOOIIEM.

2. B METAIIPEIMETHOM HANPABICHUU

e YMEHHE CaMOCTOSITENIBHO ONPEAEIATh LENH AEATEIbHOCTA U COCTABIATh IIaHBI
NEATENIbHOCTU;  CAaMOCTOSITEIbHO  OCYILIECTBIISAITh,  KOHTPOJHMPOBATH U
KOPPEKTUPOBATh JESATEIbHOCTh; MCIOJb30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JNOCTHKEHUSI TOCTaBJICHHBIX LIEJIeM M pealu3aldy IUIAHOB JIESTEIbHOCTH;
BBIOMpATH YCTICIIHBIE CTPATETUH B PA3JIMYHBIX CUTYAIUX;

e YMEHHME TMPOAYKTUBHO OOIIATHCS M B3aUMOJEHCTBOBaTH B Mpollecce
COBMECTHOW JIESITEIbHOCTH, YYUTHIBATh MO3UIMU JPYTUX YYaCTHUKOB
TeSATENBHOCTH, IP(HEKTHBHO pa3peniaTh KOH(IUKTHI;

e BIIAJICHUE HAaBBIKAMHU I[IO3HABATEIIBHOW, Y4YeOHO-UCCIENOBATEILCKON W
MPOEKTHON JEATEeIbHOCTH, HaBbIKAMU pa3pelleHusi mpoOiieM; COCOOHOCTh U
FOTOBHOCTh K CaMOCTOSITEIbHOMY MOHMCKY METOJOB PEIICHHUS MPaKTHUYECKUX
3a/1a4, MPUMEHEHUIO PA3JIMUYHbIX METOI0B MO3HAHMUS;

e TOTOBHOCTb H  CHOCOOHOCTh K  CaMOCTOSITEJIbHOM  MH(OPMAIIMOHHO-
MO3HABATEIbHOM JICSITEIBHOCTH, BKJIOYAas YMEHHE OPUEHTUPOBATHCS B
Pa3JIMYHBIX UICTOYHUKAX UH(DOpMaALIK, KPUTUUECKH

e OIICHUBATb U HUHTEPIPETUPOBATH UHPOPMAIMIO, MOJIYYAEMYIO U3 Pa3IUYHBIX
HMCTOYHUKOB;



e YMEHHE HCHOJb30BaTh CpPEJACTBA MH(MOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHojoruii (nanee — WUKT) B pemieHrr KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHU3alMOHHBIX 337a4 C COOJIIOJIEHUEM TPeOOBaHUN 3PTrOHOMUKH, TEXHUKHU
0e30MacHOCTH, TUTUEHBI, pecypcocOepeKeHus], MPABOBbIX U 3TUYECKUX HOPM,
HOpM UHGOPMAIMOHHON 0€30MacHOCTH;

o BJIQJICHUE A3BIKOBBIMU CPEJICTBAMU — YMEHHUE SICHO, JIOTUYHOU TOYHO H3J1ararh
CBOIO TOUKY 3p€HHS, UCIIOJIb30BATh A/ICKBATHBIE SI3bIKOBBIE CPEICTBA;

o BIIAJICHUE HaBbIKAMU  [IO3HABATEJIILHOW  peQUIeKCUU  KaK  OCO3HAHUsA
COBEPIIAEMBIX JEUCTBUUA W MBICIUTEIBHBIX MPOLECCOB, UX PE3yJbTAaTOB U
OCHOBAHUM, TPaHUIL] CBOETO 3HAHUS U HE3HAHMSI, HOBBIX [IO3HABATEIBHBIX 337124
Y CPEACTB UX JIOCTUKEHHUS.

B IMPCIMCTHOM HAIIpaBJICHUN

e CchOpPMUPOBAHHOCTH MPEACTABICHUN O HEOOXOIUMOCTH JI0KA3aTEIbCTB IIPH
000CHOBaHUHM MaTEMAaTHYECKUX YTBEPKACHUN U POJIU aKCHOMATHKHU B
MPOBEJICHUU JECTYKTUBHBIX PACCYKICHUN;

e chOpMUPOBAHHOCTH MOHATUIHOTO amTapaTa 1o OCHOBHBIM pa3jieiaM Kypca
MaTeMAaTHKW; 3HAHUM OCHOBHBIX T€OpeM, GOPMYJT U YMEHUS X IPUMEHSTH;
YMEHHS I0Ka3bIBaTh TEOPEMbI M HAXOJAUTHh HECTAHIAPTHBIE CITIOCOOBI pEIICHUS
3a1ay;

o c(POPMUPOBAHHOCTb YMEHUN MOJICIIUPOBATH peaJbHBIE CUTYAIlUH, UCCIIEI0BATh
NOCTPOEHHBIE MOJIETIN, UHTEPIIPETUPOBATH MOIYYEHHBIN PE3YIbTAT;

o cOpPMUPOBAHHOCTD MPEACTABICHUN 00 OCHOBHBIX MOHATHUAX MATEMATHUYECKOTO
aHaJu3a U UX CBOWMCTBAX, BIaJICHUE YMEHUEM XapaKTepU30BaTh OBEIACHUE
GyHKIIMH, UCTIOIb30BAaHUE TIOYUYCHHBIX 3HAHUH JJI ONUMCAHUS U aHAIN3a
pEATBHBIX 3aBUCUMOCTEH;

o BJIQJICHUE YMEHUSMH COCTABJIEHUS BEPOATHOCTHBIX MOJEJIEHN MO YCIOBUIO 3a/1a4u
Y BBIUMCJICHUS] BEPOSITHOCTU HACTYIUICHUS COOBITUI, B TOM YHCIIE C
npuMeHeHneM GopMy KOMOMHATOPUKY U OCHOBHBIX TEOPEM TEOPUU
BEPOATHOCTEN; UCCIEAOBAHUS CIIYYalHBIX BEJIUYUH U UX PACIPEACIICHUS

Ilnanupyembie pe3y/bTaThl H3yueHuss maremMaTuku B 10-11 kinaccax

3JEMEHTHI TEOPUU MHOXXECTB U MATEMATHYECKOM JIOTUKU

Buvinycknuk nayuumcs:

CBOOOTHO OMIEPUPOBATH MOHATUSIMU: KOHEUHOE MHOXKECTBO, AJIEMEHT MHOXKECTBA,
MOJIMHOXECTBO, TIepeceueHne, O0beAMHEHNE U Pa3HOCTh MHOYKECTB, YHCIIOBBIC
MHO’KECTBA Ha KOOPAMHATHOUN NPSIMOW, OTPE30K, HHTEPBAJI, MOJYUHTEPBAI,
MIPOMEKYTOK C BBIKOJIOTOW TOYKOM, TpauiIecKoe MpeICTaBICHNE MHOKECTB Ha
KOOPAMHATHOM IIJIOCKOCTH;

3a71aBaTh MHOKECTBA MEPEUUCIEHUEM U XaPAKTEPUCTUUECKUM CBOMCTBOM;
ONEPUPOBATH NOHATHSIMH: YTBEPKICHUE, OTPULIAHUE YTBEPKJICHUS, ICTUHHBIC U
JI0’KHBIC YTBEPKIEHUS, MPUUMHA, CIIEICTBUE, YACTHBIN CITydail o01ero
YTBEPKAECHUS, KOHTPIIPUMED;

MPOBEPATH MMPUHAIIC)KHOCTD 3JIEMEHTA MHOXKECTBY;

HaXOJIUTh MEpeceUCHUE U 00beTMHEHNE MHOXKECTB, B TOM UHKCIIE MPEACTABICHHBIX
rpauyecKy Ha YUCIOBOU MPAMOM U HAa KOOPJIMHATHOMU MJIOCKOCTH;



MIPOBOJUTH AOKa3aTEIbHbIE PACCYKICHUA U151 000OCHOBAHUSI UICTUHHOCTH
YTBEPKICHUN.

B nosceoneenoii sxcuznu u npu usyuenuu opyeux npeomemos:

HCII0JIB30BATh YUCIIOBbIE MHOXKECTBA HA KOOPIMHATHOM MPAMOMN U Ha KOOPAUHATHOU
IIJIOCKOCTH JJIs1 ONIMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBIICHUM;

IIPOBOJUTH JI0KA3aTEIbHBIE PACCYKACHUS B CUTYalUsAX [IOBCEAHEBHOM KU3HU, IIPU
pELIeHUH 3a1a4 U3 IPYIUX IPEAMETOB

BblnyCKHllK nojiydum 603MO2ICHOCHIb HAYUUMBCA:

OIICPUPOBATH IMOHATUEM OIIPCACIICHNA, OCHOBHBIMH BHJaMHU OHpGI[CJ'ICHPIfI,
OCHOBHBLIMH BUJaMHU TCOPEM;

MMOHUMAThb CYThb KOCBCHHOTO JOKA3aTCJIbCTBA,

ONICPUPOBATH MOHATUAMHU CHCTHOI'O 1 HCCUCTHOI'O MHOKCCTBA,

IMPUMCHATH MCTOI MaTeMaTU4YeCKOM UHAYKIOWAW OIS IPOBCACHUSA paCCY)KIICHI/Iﬁ Hu
A0Ka3aTCJIbCTB U IIPU PCUICHUUA 3a]1a4.

B noseceonesnoii srcuznu u npu usyueHuu opyeux npeomemos:

HCIIOJIB30BAaTh TeOpeTHKO-MHO}I(eCTBGHHBIﬁ A3BIK U A3BIK JIOTUKHU AJIA OIIMCAHHA
PCAJIBHBIX IPOUCCCOB U SIBJIGHI/IfI, IMpH pCIICHUM 3a/1a4 APYTUX y‘le6HBIX npecaMeToOB

YUNCJIA N BBIPAXKEHUA

Buinycknuk nayuumcs:

CBOOOJTHO OMIEPUPOBATH MOHSATUSMU: HATYPAIbHOE YHCIIO, MHOKECTBO HATYpaTbHBIX
YHCell, 11EeJI0€ YUCIIO0, MHOXKECTBO IENBIX YHCell, OOBIKHOBEHHAs P00k, AECATUUHAS
Ipo0b, CMENIAHHOE YUCIIO, PAIIMOHATBHOE YUCIIO, MHOXKECTBO PAIlMOHAIBHBIX YHCEl,
UPPALMOHAIBHOE YNCII0, KOPEHB CTENEHH N, TEUCTBUTENIBHOE YUCIIO, MHOKECTBO
NENCTBUTENIBHBIX YUCET, TEOMETPUUECKAsl UHTEPIIPETALINS HATYyPaJIbHbIX, ENbIX,
palMOHATBHBIX, IECTBUTEIbHBIX YHCEL,

MOHUMATh B OOBSICHATH PA3HUILY MEXK]Y TTO3UITMOHHON U HETTO3UIIMOHHOM
CUCTEMAMU 3aMUCHU YHCET,;

NEPEBOAUTH YUCIIA U3 OJHON CUCTEMBI 3aUCH (CUCTEMBI CUUCIIEHUS) B APYTYIO;
JIOKA3bIBATh Y UCIOJIb30BATh MPU3HAKU JICJIMMOCTH CYMMBI U ITPOU3BEACHHUS TIPU
BBITIOJIHEHUY BBIUYKMCIICHUN U PELICHUHN 3a/1a4;

BBITIOJIHATH OKPYIJIEHUE PALIMOHATIBHBIX U UPPALIMOHATIBHBIX YHCEII C 3aJaHHOU
TOYHOCTBIO;

CpaBHUBATH JACHCTBUTEIBHBIC YHCIIA PA3HBIMU CITOCOOAMU;

YIOPSAI0YUBATH YHCIIA, 3aMMMCAHHBIE B BUJIE OOBIKHOBEHHOM M IECSITHYHOMN Ipo0H,
YHClia, 3aMHCaHHbBIC C UCIIOJIb30BAHUEM apU(PMETHIECKOTO KBaIPATHOTO KOPHS,
KOpHEH CTerneHu 0obIIe 2;

Haxoauth HOJl m HOK pasapiMu crioco0aMu 1 MCIIONIB30BATh X MPU PEIICHUN
3a7a4;

BBITIOJIHATH BBIYUCIICHUS U MPEe00pa30BaHus BbIPAXKEHUM, COAEpKAIINX
JNEUCTBUTEIIBHBIE YUCIIA, B TOM YHCIIE KOPHHU HATYPaIbHBIX CTEIICHEN;

BBITIOJIHSITh CTAHJIAPTHBIE TOKJIECTBEHHBIE MTPEOOPa30BaHUS TPUTOHOMETPUUECKUX,
JTorapu(PMUYECKUX, CTETICHHBIX, UPPALIMOHATBHBIX BHIPAKEHUM.

B nosceonesnoui srcuznu u npu uzyuenuu opyeux npeomemos:

BBITIOJTHATD U OOBSCHITH CPABHEHHUE PE3yIbTATOB BRIYUCICHU TP PEIICHUN
MPAKTUYECKUX 3a7]a4, B TOM YHCJIC TPUOJIMKEHHBIX BBIYUCIICHHUH, UCTIOTB3YS Pa3HbIC
crocoObl CPaBHEHUIA;



3aIUChIBAaTh, CPABHUBATDH, OKPYTJIATH YMCIOBBIE TAHHBIC PEAJIbHBIX BEJIUYMH C
HCIIOJIb30BaHUEM PA3HBIX CUCTEM U3MEPEHUS;

COCTaBJIATh U OLIEHUBATH Pa3HbIMU CIIOCOOAMU YHMCIIOBbIE BBIPAXKEHUS MIPU PELICHUU
MPaKTUYECKUX 3a7a4 U 33/1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB

BblnyCKHllK nojiyuum 603MOJICHOCHIb HAYUUMBCA?

CBOOOJIHO ONEPUPOBATH YUCIOBBIMU MHOKECTBAMH NIPU PEILICHUH 33]1a4;
MMOHUMATh MPUYNHBI U OCHOBHBIE UJEU PACIIUPEHUS YUCIOBBIX MHOKECTB;
BJIaJIETh OCHOBHBIMU MOHATUSIMHU TEOPUU JECIUMOCTH MIPU PEIICHUHN CTAHIAPTHBIX
3aja4

UMeTb 0a30BBIC MPEJICTABICHUS O MHOXKECTBE KOMILJIEKCHBIX YUCET;

CBOOOJTHO BBITIOIHATH TOXJECCTBECHHBIE MPEOOPa30BaHUS TPUTOHOMETPUUECKUX,
JorapuPMUYECKHX, CTETICHHBIX BHIPAXKEHUIH;

BiaaeTh popmynoit buHoma HeroToHa;

IPUMEHSITh IPU PEIICHUHU 3a]1a4 TEOpEMY O JUHEHOM npenctaBieHun HO/J;
IPUMEHATH NIPH pellieHny 3a1au Kuraiickyro Teopemy 00 ocTaTKax;

NPUMEHSTh IIPU pelieHuH 3a1a4 Manyio teopemy Pepma;

YMETh BBITIOJIHATH 3aUCh YUCJIA B TO3UIIMOHHON CUCTEME CUUCIICHUS;
MPUMEHATH TIPH PEIICHUH 3a]1a4 TEOPETUKO-YUCIOBBIC (PYHKIIUU: YHCIIO U CyMMa
nenuTeneit, GyHKuuo Ditnepa;

NPUMEHSTH TPU PEIICHUH 3aa4 LETHbIE APOoOH;

NPUMEHSTH TIPU PEIICHUH 3a1a4 MHOTOWICHBI C IEHCTBUTEILHBIMA U TICJIBIMU
ko3 puIMeHTamMu;

BJIQJIETh TIOHSATUSAMHU IPUBOIUMBINA U HETIPUBOAUMBIN MHOTOWIEH U MPUMEHSThH MX
NpY PEIICHUH 3a/1a4;

NPUMEHSTH TIPH pereHnu 3a1a4 OCHOBHYIO TEOpeMY anreOphl;

IPUMEHATH TIPH PEIICHUH 3aJ1a4 IpocTerine GyHKIIMN KOMILIEKCHON TTepeMEeHHON
KaK reoMeTpUUIecKHe mpeodpa3oBaHus

YPABHEHUSA U HEPABEHCTBA

Buvinycknuk nayuumcs:

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: YpaBHEHUE, HEPABEHCTBO, PABHOCHIIHHBIC
YPaBHEHUS U HEPABEHCTBA, YPABHEHUE, SIBIISIOLLIEECS CIECICTBUEM APYrOro
YpPaBHEHUs, YPAaBHEHUS, PABHOCUJIbHBIE HA MHOXECTBE, PABHOCUJIbHBIE
npeoOpa3oBaHusl YpaBHEHUM;

pelaTh pa3Hble BUAbl YPABHECHUN U HEPABEHCTB U KX CUCTEM, B TOM YHUCJIIE
HEKOTOpbIC YpaBHEHHUS 3-1 U 4-11 cTeneHel, NpoOHO-pallMOHAIBHBIE U
UppalMOHAIbHBIE,

OBJIa/IETh OCHOBHBIMM TUIIAMH MOKA3aTeJIbHBIX, J0Tapu(PMUUECKHUX,
UppaIMOHAIBHBIX, CTEIEHHBIX YPABHEHUN U HEPABEHCTB U CTAHAAPTHBIMU METOIAMU
UX PELICHU U IPUMEHSATh UX MPU PEIICHUU 3a/aY;

MIPUMEHSATH TEOPEMY be3y K pelieHno ypaBHEHUN;

MIPUMEHATH TEOpeMY Buera [t pelieHusi HEKOTOPhIX YPaBHEHUM CTEIEHU BBIIIE
BTOPOW;

MMOHUMATh CMBICII TEOPEM O PABHOCWJIBHBIX U HEPABHOCWIBHBIX MPEOOPAZOBAHUIX
YpPaBHEHUW U YMETh UX JI0KA3bIBAThH;



BJIAJI€Th METOJAMU PEILICHUS YpaBHEHUM, HEPABEHCTB U UX CUCTEM, YMETh BBIOUPATh
METOJ1 pelIeHus] 1 000CHOBBIBATh CBOM BBIOOP;

MCII0JI30BaTh METOJI MHTEPBAJIOB VISl PELLIEHUs] HEPABEHCTB, B TOM YHUCIIE APOOHO-
pPalMOHANIBHBIX U BKIIOYAIOLIUX B ce0sl HpPAl[MOHATIbHBIE BBIPAXKEHUS;

pemiarh anredpanyeckrue ypaBHEHUSI U HEPABEHCTBA M UX CUCTEMBI C MapaMeTpaMu
anredpandeckuM U rpauyecKuM METOAaMu;

BJIAJ€Th Pa3HBIMU METOJAMHU J1I0KA3aTEIbCTBA HEPABEHCTB;

pemaTh ypaBHEHUs B LIETbIX YUCIIAX;

M300pakaTh MHOKECTBA Ha MJIOCKOCTH, 33/]JaBa€Mbl€ YPAaBHEHUSIMHU, HEPABEHCTBAMU
U UX CUCTEMaMU;

CBOOOJTHO MCTIOIB30BATh TOXK/IECTBEHHbIE TPe0Opa30BaHus MPU PELICHUN YPAaBHEHHM
U CUCTEM YpaBHEHUM

B nosceonesnoii srcuznu u npu usyuenuu opyeux npeomemos:

COCTaBJISITh U PEIIaTh YPABHEHUS, HEPABEHCTBA, X CUCTEMBI MPU PEIICHUHU 33]a4
JIPYTUX y4eOHBIX MPEIMETORB,;

BBITIOJIHSITH OIIEHKY MPaBIONOA00Ms pe3yIbTaTOB, OJIY4aeMbIX MPH PEIICHUH
Pa3IMYHBIX YPABHEHMI, HEPABEHCTB U UX CUCTEM IPU PEIICHUU 3a7a4 APYTruxX
y4eOHBIX MPEJIMETOB,;

COCTaBJISITh U pelIaTh YPABHEHUSI M HEPABEHCTBA C TapaMeTpaMu NPU PEUICHUN
3a/lay APYrux yu4eOHBIX MPEIMETOB;

COCTaBJISITh YPaBHEHHE, HEPABEHCTBO WJIA UX CUCTEMY, OITMCHIBAIOIINE PEATBHYIO
CUTYyallMIO WIH MPUKIAIHYIO 33/1a4y, UHTEPIIPETUPOBATH MOTYyUYEHHBIE PE3YJIbTATHI;
UCITIO0JIB30BaTh POrPaMMHBIE CPEACTBA MPU PELIEHUH OTAEIbHBIX KIACCOB
YpPaBHEHUN U HEPABCHCTB

Bbmycmmx nojiyuum 603MOJNCHOCHb HAYyUUMbBCA:

CBOOOJTHO OMPENENSATh TUI U BEIOUPATh METOJI PEIICHHS TTOKa3aTeIbHBIX U
norapu(MUYECKUX YPAaBHEHHUI U HEPABEHCTB, UPPAIIMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB, TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;

CBOOOJTHO periaTh CUCTEMbI JTMHEHHBIX YPABHCHHIA,

pelaTb OCHOBHBIE THUIIbl YPABHEHUM U HEPABEHCTB C IMApaAMETPaAMU;

MIPUMEHATH IIPU PELICHNUU 3a/1a4 HepaBeHCcTBa Kowmm — byHsikoBckoro, bepuysu;

HMMETBH MPEICTABICHUE O HEPABEHCTBAX MEXKIAY CPEAHUMU CTEIICHHBIMH.
OYHKINU

Buvinycknuk nayuumcs:

BIIAJICTh MOHATUSIMU: 3aBUCUMOCTD BEJIMYWH, (YHKIIUS, aPTYMEHT U 3HaUYCHUE
¢byHKIIMH, 00JACTh ONPEACICHUS] I MHOXKECTBO 3HaYeHUH QyHKINH, Tpaduk
3aBUCUMOCTH, TpaguK QyHKINH, HYTH QYHKIIUU, TIPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
BO3pacTaHUE Ha YUCIOBOM MPOMEXKYTKE, YObIBAHUE HA YNCIOBOM MMPOMEKYTKE,
HauOoJIbIlIee U HAUMEHbIIIEEe 3HaUYeHUE (PYHKIIMHU Ha YKCIOBOM MPOMEKYTKE,
nepuoandecKas GyHKIMs, IEPUOJI, YETHAS U HEUETHAST (PYHKIMU; YMETh NPUMEHSTh
ATU MOHSTUS NPH PEIICHUHN 33/]a4;

BJIQJICTh MOHSATHEM CTEMEHHAs! (YHKIIUS; CTPOUTH €€ rpaduK U yMETh IPUMEHSTh
CBOMCTBA CTENEHHOMN (QYHKIIMU MIPU PEIICHUU 33/1a4;

BIIAJICTh MOHATHUIMU MOKa3aTeabHast QYHKIIUS, SKCIIOHEHTA; CTPOUTh UX IpaduKu U
yMETb MPUMEHSTh CBOMCTBA MOKAa3aTebHOW (PYHKIIUU MPU PEIICHUH 3a/1aY;



BJIAJETh MOHATHEM JorapupMuueckast QyHKLUUS; CTPOUTH €€ rpaduK U YMETh
MPUMEHSATH CBOMCTBA JOrapu(pMUUYECKON (PyHKINU TPU PEIICHUH 3a]1ay;
BJIAJ€Th MOHATUSAMH TPUTOHOMETPUYECKUE (DYHKIMH; CTPOUTH UX IPAQUKU U YMETh
MPUMEHSTH CBOMCTBA TPUTOHOMETPUUYECKUX (DYHKLMN MPU PEIICHUH 3a]1a4;
BJIAJETh MOHATHEM 00paTHasd PYHKIMS; IPUMEHATH 3TO MOHATUE TIPU PEIICHUU
3ajady;

MPUMEHSTH IPU PEUICHUH 33]1a4 CBOMCTBA (PYHKIUMN: YETHOCTD, IEPUOIUYHOCTD,
OTrpaHUYE€HHOCTb;

MPUMEHSTH NIPU PELICHUU 3aJ1a4 peoOpa3zoBaHus rpadUKoB (yHKIUH;

BJIa/IETh MOHSATUSMHU YUCIIOBAs MOCIEA0BATEILHOCTD, apuMeTrnieckas u
reoMeTpUYecKas porpeccus;

OPUMEHSTH IPU PEIICHUH 3a7a4 CBOMCTBA U MPU3HAKKU apudMeTHuecKoi u
reOMETPUUYECKOM IPOrpeECCUil.

B nosceonesnotl scuznu u npu uzyuenuu Opyeux yueOHvlx npeomemos:

OTIpeIENSTh MO TparKkaM U UCIIOJIB30BATh JIs PEIICHUS MPUKIIAIHBIX 3a/1a4
CBOICTBA peasIbHbIX MPOIIECCOB U 3aBUCUMOCTEN (HanOOIbIlINEe U HAUMEHbILINE
3HAYEHUs, TPOMEKYTKU BO3pACTaHUs U YObIBaHUS (PYHKIIUHU, IPOMEKYTKHU
3HAKOMOCTOSHCTBA, ACUMIITOTHI, TOUKH Mepernda, nepuoi u T.11.);
MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON MPAKTUYECKON CUTYaIUU;.
OTIpEIENIATh MO TpaduKaM MPOCTEUITNE XapaKTEPUCTUKH MEPUOANIECKUX ITPOIIECCOB
B OMOJIOTHUH, YKOHOMHKE, MYy3bIKE, PAIUOCBSI3U U Jp. (AMIUIUTYAA, IEPUOJ U T.1I.)

Bbmycmmk nojiyuum 603MOJNCHOCHb HAYyUUMbBCA:

BJIAACTH ITOHATUEM ACUMIITOTBI 1 YMCTH €TI0 IIPUMCHATH IIPpU PCUICHUHN 3a/1a4;

PUMEHSTh METOJIbI PEIIEHUs MPOCTeUIUX AU(hepeHITNaNTbHBIX YpaBHEHUN
IIEPBOr0 U BTOPOT'O MOPSIIKOB

QJIEMEHTBI MATEMATHUYECKOTI'O AHAJIM3A

Boinycknuk nayuumcs:

BJIAJICTh MTOHSATHEM OCCKOHEYHO yOBIBArOIIasi FreOMETPUIECKas MPOrPECCUsl U yMETh
MIPUMEHSITH €0 MPU PEIICHUH 33124,

MPUMEHSITH JJIsI PEIICHHS 3aJ1a4 TSOPUIO TIPEICIIOB;

BJIAJICTh NOHATUAMU O€CKOHEYHO OOJIBIINE M OSCKOHEYHO MaJIbIe YMCJIOBBIC
MTOCJICIOBATEIIBHOCTH M YMETh CPaBHUBATh OCCKOHEYHO OOJIBIITNE U OECKOHEUYHO
MaJibl€ TOCJIE0BATEILHOCTH;

BIIQJICTh MOHATHAMU: MPOU3BOAHAS (DYHKIIUU B TOYKE, MPOU3BOIHAS (DYHKITUH;
BBIYHUCIIATH MMPOU3BOJIHBIC AJIEMEHTAPHBIX (YHKIIMH M UX KOMOWHAIINH;
nccie0BaTh (PYHKIIMA HA MOHOTOHHOCTD U 9KCTPEMYMBI,

CTPOUTH rpad¥KH U MPUMEHSTH K PEIICHHIO 33124, B TOM YHCIIE C TApaMETPOM;
BIIQJICTh MTOHATHEM KacaTelbHas K rpaduky GYHKIIUU U YMETh IPUMEHSTH €0 MpH
pelIeHnH 3a/1a4,

BJIQJICTh MMOHSATHAMU ITIEpBOOOPa3Hast GyHKIIHS, ONpeIeICHHBI HHTErpaJr,
npuMeHsITh Teopemy Hbrorona—JleliOHuIa 1 ee ciencTBUs ISl peIIeHUs 3aay.

B nosceonesnoti orcusnu u npu uzyuenuu Opyeux yueOHvix npeomemos.

peuaTh NpUKIIAIHbIE 3aa41 U3 OMOJIOTUH, GU3UKHU, XUMUU, SKOHOMUKU U JIPYTUX
MPEIMETOB, CBSI3AHHBIE C HCCIEAOBAHUEM XaPAKTEPUCTHK MPOLIECCOB;
MHTEPHPETUPOBATH MOJIYUECHHBIE PE3YIIBTATHI



Bbll’lyCKHllK nojiyuum 603MO2ICHOCHIb HAYHUUMDBCA:

CBOOOJIHO BJIaJI€Th CTAaHAAPTHBIM aNlapaToM MaTeMaTUYECKOIO aHaIU3a sl
BBIYMCIICHUS POU3BOAHBIX (DYHKIIMH OAHOU MEPEMEHHOM;

CBOOOJIHO MPUMEHSATH aIIapaT MaTEMAaTHUYECKOT0 aHaIM3a JJI1 UCCIEIOBaHUS
(GyHKUIUN 1 TOCTpOeHUs TpaUKOB, B TOM YUCIIE UCCIIEI0BAHUS HA BBITYKIOCTD;
ONEepUpPOBATH MOHATHEM NEPBOOOPA3HON (DYHKIMH JIJIS PElIeHUs 3aa4;
OBJIaJIETh OCHOBHBIMU CBeJIeHUAMH 00 uHTerpaie Hotorona—JleiiOuuua u ero
IIPOCTEUILINX IPUMEHEHUSX;

OIIEPUPOBATH B CTAHAAPTHBIX CUTYALUSIX IIPOU3BOAHBIMU BBICIIUX NOPSAKOB;
YMETh MPUMEHSTh MPU PEIICHUH 3a7a4 CBOWCTBA HENIPEPHIBHBIX (PYHKIUMA;
yMETh IPUMEHSATH IIPU PELICHUN 3a7a4 TeopeMsl Beliepirpacca;

YMETbh BBIMOJIHATH TPUOIUKEHHBIE BHIYUCIEHUS (METOIbI pEIICHUS] YPABHEHUI,
BBIUMCIIEHUS ONPEIETICHHOTO UHTETpalia);

YMETh IPUMEHSATH PUIIOKEHUE ITPOU3BOJIHON U ONIPEAEICHHOIO MHTETpalla K
PELICHUIO 3a/1a4 €CTECTBO3HAHUS,

BJIA/IETh MOHSATUSMHU BTOpAsi MPOU3BOIHAS, BHITYKIOCTh rpaduka PyHKIIUU U YMETh
UCCIe10BaTh (DYHKIIMIO Ha BBIMYKIIOCTh

CTATUCTHUKA Y TEOPUS BEPOSITHOCTEM, JIOTUKHU U
KOMBUHATOPHUKA

Buinycknuk nayuumcs:

OIICPHUPOBATH OCHOBHBIMHU OIIMCATCIIBHBIMU XdAPAKTCPHUCTHKAMU YUCIIOBOT'O Ha60pa,
IMOHATHUCM I'CHCpPAJIbHAA COBOKYIIHOCTD U BBI60pKOﬁ N3 HCC,

OIIepUPOBATH MOHATUSIMH: YaCTOTA U BEPOATHOCTH COOBITHS, CyMMa U NMPOU3BEICHUE
BEPOATHOCTEH, BEIUUCISTH BEPOSITHOCTH COOBITUI HA OCHOBE IMOJCUETa YUCIIA
UCXOJIOB;

BJIa/IETh OCHOBHBIMH MOHATUSIMU KOMOMHATOPUKU U YMETh UX IPUMEHATDH MPU
pEIICHUH 3a/1a4;

UMETh TpeJIcTaBlIieHne 00 OCHOBaX TEOPUU BEPOSTHOCTEH;

HMCTD IIPCACTABICHHUC O JTUCKPCTHBIX U HCIIPCPBIBHBIX CJ'Iy‘-IElfIHBIX BCJINYNHAX U
pacinpCaciCHuAX, O HC3aBUCUMOCTH CHy‘-I&ﬁHBIX BCJIIMYUH,

WMETH MPEJCTABICHUE O MATEMAaTUYECKOM OKUJAHUU U TUCIIEPCUH CITyYalHBIX
BEJIMYUH;

HMMETB IPEICTABICHUE O COBMECTHBIX PACIPENCICHUIX CIIyYalHbIX BEJIUYNH;
MMOHUMATh CYTh 3aKOHA OOJIBIINX YHUCEN U BBIOOPOUYHOI'O METO/1a U3MEPEHUS
BEPOSTHOCTEN;

MMETH MPECTABICHUE O HOPMAJIbHOM PACHPEACICHUU U TPUMEPAX HOPMAIIBHO
pacnpeeNeHHbIX CIIyYalHbIX BEJIUYNH;

MMETH MPEJCTABICHUE O KOPPEISIUUN CITyYalHBIX BETUYUH.

B nosceonesnoui srcuznu u npu uzyuenuu opyeux npeomemos:

BBIUHCIIATH WIW OIIEHUBATh BEPOSITHOCTU COOBITUM B PEaTbHOU JKU3HH;
BBIOMPATH METOIBI TTOIXOASIIETO PEACTAaBICHU U 00paOOTKU JaHHBIX

Bbll’lyCKHuK nojayuum 603MONICHOCH b HAYUUMDBCA:

MMETH MPEJCTABICHNUE O LIEHTPAJIBbHOW NPEAEIbHON TEOPEME;
HMMETh MPEJICTABICHUE O BELIOOPOUHOM KO3 (PUITMEHTE KOPPEISIIIUU U TUHEUHOU
perpeccuy;



e HMETb NPEACTABICHUE O CTATUCTUUYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTUUECKON
THIIOTE3bI, O CTATUCTUKE KPUTEPHUS U €€ YPOBHE 3HAUNMOCTH;
e HMETb NPEACTABICHHUE O CBA3U IMIUPHUUECKUX U TEOPETUUYECKUX PACTIPECIICHHUI;
o UMETh MPEACTABICHUE O KOAUPOBAHUH, TBOMYHON 3aMHCH, TBOUYHOM JEPEBE;
e BJIAJIETh OCHOBHBIMU MOHATUSAMU Teopuu rpados (rpad, BepiinHa, pedpo, CTeneHb
BEPILMHBIL, TyTh B rpade) U yMeTh MPUMEHSTh UX MIPH PEIICHUH 33714,
e UMETh MPEACTABICHUE O ACPEBbAX H YMETh MPUMEHSTH MPU PEIICHUH 3a/1a4;
e BJAJIETh MOHATHEM CBSA3HOCTH M YMETh MPUMEHATH KOMIIOHEHTHI CBS3HOCTH MPHU
pElIeHUH 3a/a4;
e YMETh OCYHIECTBJIATH MYTH 10 pedpam, 00xo/1bl pedep 1 BepiuH rpada;
e HMETb MpEACTaBICHUE 00 3i1JIepOBOM U raMUIBLTOHOBOM MYTH, UMETh
Npe/ICTaBIEHUE O TPYIHOCTH 3aJ]a4l HAXO0K/I€HHUS TaMUJIbTOHOBA MY TH;
e BJQJICTh MOHATHAMH KOHEYHBIE ¥ CUCTHBIC MHOXKECTBA H YMETh X MPUMEHSThH IIPH
pElIeHUH 3a/1a4;
e yMETh MPUMEHSATHh METOJl MATEMATHUECKON HHTyKIUH;
e YMETh MPUMEHSATH NMPUHIHI [{uprxIie IpH pelIeHnH 3a1a9
TEKCTOBBIE 3AIAYHN
Buinycknuk nayyumcsa:
e pelaTh pa3HbIC 33Ja4u MOBBIIIEHHON TPYIHOCTH;
e AHANIM3MPOBATh YCIOBUE 33aJ]a4uM, BEIOUpATh ONTUMAJIbHBIN METO/ pEIICHUs 3a/1a4H,
paccMmaTpuBasi pa3JInyHbIe METOBL;
e CTPOHUTH MOJEJIb PELIECHUS 3a]au, IPOBOJIUTH 10KA3aTEIbHbIE PACCYKIEHUS TIPU
pelleHUY 3a7a4u;
e pemiath 3a7a4M, TpeOyrolue nepedopa BapuaHTOB, IPOBEPKU YCIOBUM, BEIOOpA
ONTUMAJIBHOTO PE3YJIbTaTa;
e AHAIM3UPOBATh U UHTEPIPETUPOBATH NOJYyUEHHBIEC PEIICHUS B KOHTEKCTE YCIOBUS
3aJja4yM, BEIOUpATh PEIlIeHus], HE MPOTUBOPEYAIINE KOHTEKCTY;
o MEPEBOJUTH MPU PEUICHUU 3a]1a4l UH(POPMAILIUIO U3 OJHON (POPMBI 3aIIUCH B
APYTYI0, UCTIONb3Ys IPU HEOOXOAUMOCTH CXEMBbl, TAOIHIIbI, TpapuKH, TUarpaMMBbl.
B nosceonegnoii scuznu u npu uzyyeHuu opyeux npeomemos.
¢ pelaTh NPaKTUYECKUE 3aJaUu U 33Ja4u U3 APYTUX MIPEIMETOB
IF'EOMETPUSA
Buvinycknuk nayuumcs:
¢ BJAJETh TEOMETPUUYCCKUMU MOHATUAMU IIPU PEIICHUH 3a7a4 U IPOBEACHUN
MaTeMaTUYECKUX PaCCYXKACHUM;
¢ CaMOCTOSITENILHO (POPMYJIUPOBATH ONPEAEIICHUS TEOMETPUIECKUX (DUTYP, BHIBUTATD
TUIIOTE3bl O HOBBIX CBOICTBAaX M MpPU3HAKaX F€OMETPUUECKUX QPUTYp U
00OCHOBBIBaTh UJIU ONPOBEPTaTh UX, 0000IIATh UM KOHKPETU3UPOBAThH PE3yIbTAThI
Ha HOBBIX KJlaccax (Uryp, MpoOBOJUTH B HECIOKHBIX CIIydasX KiIacCH(PHUKAIUIO
Guryp mo pa3iaM4HBIM OCHOBAHHSIM;
e HCCIIENOBATh YEPTEXKH, BKIIIOUAs KOMOMHAIMU (DUTYD, U3BIEKATh, UHTEPIPETHPOBATH
U TipeoOpa3oBeIBaTh MH(GOPMALINIO, TPEICTABICHHYIO HA YEPTEKaX;
e pemaTh 33Ja4u T€OMETPUIECKOTO COIEP)KAHMS, B TOM YHUCIIE B CUTYaIUAX, KOT/1a
QIITOPUTM PEIICHUS HE CIEIYET SIBHO U3 YCIOBHSI, BHIIOTHATH HEOOXOAUMBIE IS



peneHns 3aa4u JOTOJHUTEIBHBIE TOCTPOCHMS, UCCIEA0BATH BO3MOKHOCTD
MPUMEHEHUS TeopeM U (HOpMYJI AJis pELIeHUs 3a/1aY;

yMeTh (OPMYIUPOBATH U JJOKA3bIBATh FTE€OMETPUUYECKUE YTBEPKICHHUS;

BJIAJICTh MTOHATHAMU CTEPEOMETPUU: NIPU3MA, MapaIeIenuIe], TMpaMuIa, TETPadap;
MMETh IIPEICTAaBIICHUS 00 aKCHOMaX CTEPEOMETPUH U CIEJICTBUSX U3 HUX U YMETh
IIPUMEHSTH UX MPH PEIICHUH 3a]aY;

YMETbH CTPOUTH CEYEHNSI MHOTOI'PAHHUKOB C UCIIOJIb30BAHUEM PA3JIUYHBIX METOJOB, B
TOM YHCJIE U METOJA CIIENIOB;

MMETh MPEJICTABICHUE O CKPELIIMBAOIINXCS MPSAMBIX B IPOCTPAHCTBE U YMETH
HaXOJUTh YroJl U PACCTOSTHUE MEXKY HUMH;

IPUMEHATH TEOPEMBI O NAPAILIETBHOCTH MPSAMBIX U TUIOCKOCTEN B MPOCTPAHCTBE MPHU
peuieHny 3a1au;

YMETh MPUMEHSTH MapajuiebHOE IPOEKTUPOBAHUE ISl H300paxeHus: Guryp;

YMETh MPUMEHSATh NMEPIEHIANKYIISIPHOCTH MPSIMOM U IJIOCKOCTH IIPU PEILICHUH 3a]1ay;
BJIAJETh MOHATHUSIMHU OPTOrOHAIBHOE IPOEKTUPOBAHNE, HAKIIOHHBIE U UX MPOEKIINH,
YMETh MIPUMEHSTh TEOPEMY O TPEX MEPIEHAUKYISIpax MPH PELICHUH 3a]1a4;

BJIa/IETh MOHSATUSMH PACCTOSIHUE MEXIY (UTypaMu B MPOCTPAHCTBE, OOIIHIA
NEPNEHIUKYJISAP ABYX CKPEIIMBAIOIINXCS IPSAMBIX U YMETh IPUMEHATH UX MPU
pELICHNH 3a1ad4;

BJIAJICTh [IOHATHEM YIOJI MEXKIY NPSIMOU U IUIOCKOCTBIO U YMETh IIPUMEHSATH €r0 IPU
pELIeHUH 3a/a4;

BJIaJICTh OHATHUSAMHU JABYTPAHHBIN YTOJI, YTOJI MEXAY IUIOCKOCTIMHU,
NIEPIICHAUKYJIISIPHBIC IUIOCKOCTA U YMETh IPUMEHSATh UX IIPU PELICHUU 3a/aY;
BJIaJICTh OHATHUAMHU IPU3Ma, NTapaUIeICIUIE] U IIPUMEHATh CBOUCTBA
napajuiesienurneaa py peleHnu 3a1ay;

BJIAJICTh [IOHATHEM MPAMOYTOJIbHBIA MapajuIesIeNuIle] U TPUMEHSTh €r0 IIpU
pELICHUH 3a/a4;

BJIaJICTh NOHATHUAMH IIUPAMUJIA, BUJBI IUPAMUI, SJIEMEHTHI IPAaBUJIBHON TUPAMUIBI
Y YMETh IPUMEHSATH UX PU PEIICHUN 33/1a4;

HMMETb MPEJICTABICHUE O TeopeMe Diliepa,NpaBUIbHBIX MHOTOIPAaHHUKAX;

BJIAJIETh NOHATUEM IUIOLIAIA TOBEPXHOCTEN MHOIOTPAHHUKOB U YMETh IPUMEHSTh
€ro Inpu pelICHUH 3a/1a4;

BIIAJICTh MOHATUSIMHU TeJla BpalleHus ([IUJINHIP, KOHYC, Iap U cdepa), UX CEUCHUS U
YMETh IPUMEHSATh UX IIPU PELICHUN 3a]1a4;

BJIAJIETh IOHATUSIMU KACATEIbHBIC MPSIMBIE U IUNIOCKOCTU U YMETh MPUMEHATH U3 IIPU
pEIICHUH 3a]a4;

MMETh TIPEJICTABIICHUS O BIIMCAHHBIX U OMUCAHHBIX chepax i yMeTh MPUMEHSTh UX
IIpY PELICHUM 3a1a4;

BIIJICTh MOHATUSIMU 00beM, 00bEMbl MHOTOTPAHHHUKOB, TEJ BpAIlICHUS U PUMEHSTh
WX IIPU PELICHUH 3a]aY;

HMMETH MPEJCTABICHUE O PA3BEPTKE LIWIMHAPA U KOHYCA, IJIOMIAAN TOBEPXHOCTH
HWIAHAPA U KOHYCA, YMETh IPUMEHATH UX MPH PELUICHUH 331a4;

HUMETh MPEJICTABICHUE O TUIOAAU C(hepbl U YMETh NPUMEHSTH €0 MPU PEIICHUU
3a1ayg;

yMETb peniaTh 3a7a4i Ha KOMOWHAIIMY MHOTOTPAHHUKOB U TEJl BPAIllCHHUS;



HMMETh MPEJICTABICHUE O M0JI00MHU B MPOCTPAHCTBE U YMETh pelllaTh 3aJja4 Ha
OTHOIIIEHHE 00BEMOB U TUIONIaAeH MOBEPXHOCTEN MOAOOHBIX (UTYD.

B nosceoneenoii sxcuznu u npu usyuenuu opyeux npeomemos:

COCTaBJIATh C UCIIOJIb30BAHUEM CBOMCTB F€OMETPUUYECKUX (PUTYP MATEMATUUECKUE
MOJIEJIN JUIsl peLIeHus 3a/1ay MPAaKTUYEeCKOro XapakTepa 1 3a7a4 U3 CMEXHBIX
JTUCIUIUIMH, UCCIEA0BATh MOTYYEHHbBIE MOJIENIM U UHTEPIIPETUPOBATH PE3YyJIbTaT

BblnyCKHllK nojiyuum 603MOICHOCHMb HAyUUMbBCA:

UMETh NPEACTABIECHUE 00 aKCHOMAaTUYECKOM METOJIE;

BJIAJICTh MTOHATHEM T€OMETPUUECKNE MECTA TOUEK B IPOCTPAHCTBE U YMETH
OPUMEHATH UX JJIS1 PELIEHUS 3a/1a4;

YMETh MIPUMEHSTH ISl PELICHUS 3a7]a4 CBOMCTBA IJIOCKUX U JBYTPAHHBIX YTJIOB,
TPEXTPAHHOT'O YIJIa, TEOPEMBI KOCUHYCOB U CUHYCOB JIJI1 TPEXTPAHHOIO YIJia;
BJIAJETh MOHATUEM NEPHEHAUKYISIPHOE CEYEHUE MTPU3MBI U YMETh IPUMEHSTD €TI0
[P PELLICHNUH 33]1a4;

UMETH MPECTABICHUE O IBOMCTBEHHOCTHU MPABWJIBHBIX MHOI' OTPaHHUKOB;

BJIQJICTh MMOHATHUSMH IICHTPAITBHOE U MapaJlIeIbHOE MPOCKTUPOBAHUE U IIPUMCHSTh
UX MPU TIOCTPOCHUH CCUCHUI MHOTOI'PAHHHKOB METOJIOM TIPOESKIIHIA;
UMETh TIPEJICTABIICHNUE O Pa3BEPTKE MHOTOTPAaHHUKA U KpaT4alIieM MyTH Ha
MOBEPXHOCTH MHOTOTPaHHUKA;
UMETh TPEJICTABIIEHNE 0 KOHUYECKUX CEUCHUSX;
UMETh TPEJICTAaBIIEHUE O Kacaroluxcs chepax 1 KOMOMHAIIMHY TEJ BpalleHUs U
YMETh MPUMEHSTh UX MIPHU PELICHUH 3a]1ay;
NPUMEHSTH IPU PEIIeHUH 3a7a4 POpMYITy pacCTOSHUS OT TOYKU J0 TIIOCKOCTH;
BJI/IETh PA3HBIMU CIIOCOOAMU 3a/IaHUsI PSIMON YPABHEHHUSIMU U YMETh IPUMEHSTh
IpU pelieHuN 3a7a4;
NPUMEHSTH TIPU PEIICHUH 33724 U JJOKA3aTeICTBE TEOPEM BEKTOPHBIN METO U
METO]T KOOPINHAT;
UMETh MpeJICTaBICHHE 00 aKkcCHoMax o0beMa, IPUMEHATh POopMYyITbl 00BEMOB
MPSIMOYTOJIEHOTO TIapaJlJIe/IeNHIe1a, MPU3MbI U TUPAMHUJIBI, TETPAdApa MPHU PelICHAH
3ajay;
MPUMEHSTH TEOPEMBI 00 OTHOIICHUSX 00BEMOB MPU PEIICHUH 33124,
MPUMEHSTh UHTETPAJ IJIs1 BRIYHCICHUS 00HEMOB M TIOBEPXHOCTEH TEJ BPAIICHUS,
BBIYHCIICHUS TUIOMAIU C(HEPUIECKOTO Tosica ¥ 0ObeMa ImapoBOro CIos;
UMETh TIPE/ICTABIICHNUE O JBM)KCHHSIX B POCTPAHCTBE: MApaJICIbHOM IIEPEHOCE,
CUMMETPHUH OTHOCUTEIIHPHO TUIOCKOCTH, IIEHTPAIIBHONW CHMMETPHUH, TIOBOPOTE
OTHOCUTEIHHO MPSMOMN, BUHTOBOM CUMMETPUHU, YMETh MPUMEHSTH UX MIPH PEIICHUU
3ajay;
UMETh TIPEICTABICHHUE O TUIOMIAN OPTOTOHAIBHOMN TPOEKIIHH;
UMETh TIPEJICTABIICHUE O TPEXTPAHHOM M MHOTOTPAHHOM yTJIE ¥ TIPUMEHSITh CBOMCTBA
MJIOCKUX YTJIOB MHOTOTPAHHOTO yTJia TIPH PEIICHUH 3a71a4;
UMETh TIPEJICTABIICHUS O TPEOOPa30BAaHUU TTOI00MS, TOMOTETHH U YMETh IPUMEHSITh
WX MPU PEIICHUH 33719,
YMETh peniaTh 3aJja4¥ Ha INIOCKOCTH METOJIJaMU CTEPEOMETPHH;
YMETb MPUMEHSATH POPMYIIbI 0OBEMOB MPU PELICHUHU 3a7a4

BEKTOPBI U KOOPIUHATBI B IPOCTPAHCTBE



Buvinycknuk nayuumces:
e  BJIAJICTh NOHATUAMU BEKTOPBI U UX KOOPAUHATHI,
e  yYMETH BBIIIOIHATH ONEPALMX HaJ BEKTOPaMU;
e  HCIOJIB30BATh CKAJIAPHOE NIPOU3BEIACHUE BEKTOPOB IIPU PELICHUU 3a/1a4;
e INPUMEHATH YPABHEHUE INIOCKOCTH, (DOPMYITy pACCTOSIHUS MEXKIY TOUKaMH,
ypaBHEHHE cepbl IPpHU pEelIeHUH 3a/1aY;
e IIPUMEHATH BEKTOPBI U METOJ KOOPAMUHAT B IIPOCTPAHCTBE MPU PEIICHUN 3a1a4
Buvinycknuk nonyuum 603MOMCHOCHIb HAYHUMbCA:
e  HaxoAMTh 00BEM NapauleICIUIea U TETPadipa, 3alaHHbIX KOOPAUHATAMH CBOUX
BEpILHH;
e 3aJaBaTh IPSAMYIO B IIPOCTPAHCTBE;
e HAaxOJUTh PACCTOSIHUE OT TOUKH JI0 IIJIOCKOCTH B CUCTEME KOOPAUHAT;

e  HAXOJUTh PACCTOSIHUE MEXIY CKPEIIUBAIOIIUMUCS MPSIMBIMU, 3aITaHHBIMHU B CUCTEME
KOOpJMHAT
NCTOPUSA MATEMATHUKHN
Buinycknuk nayuumcs:
e  HMMETh MPEJCTABIICHUE O BKJIAJE BBIJAIOIIUXCSI MATEMATUKOB B PA3BUTHE HAYKH;
e TIOHMMATh POJIb MATEMATHUKH B pa3BuTuu Poccun
METO/Ibl MATEMATUKHA
Boinycknuk nayuumcs:
e HCIOJBH30BAaTh OCHOBHBIE METOBI JOKA3AaTEIbCTBA, IPOBOJUTD JOKA3aTEILCTBO U
BBITIOJHSTH OTIPOBEPIKEHUE;

e IMPUMCHATH OCHOBHBIC MCTOIbI PCINCHUA MATCMATUYICCKUX 3a1a4,

e Ha OCHOBE MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJE XapaKTePU30BaTh KPACOTY
Y COBEPIICHCTBO OKPYKAIOUIEr0 MUpa U MPOU3BEICHUI UCKYCCTBA;

e IIPUMEHSATH NPOCTENIINE POrPAMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIlMOHHBIE CUCTEMBI IIPU PELICHUU MAaTEMAaTUYECKUX 3a/1a4;

e IIOJB30BATHCA IMPUKIAJHBIMU IIPpOrpaMMaMi U IIPOIrpaMMaMi CUMBOJIBHBIX
BBIYHCJICHUI JJIAA UCCIICA0OBaHUA MaTCMAaTHYCCKUX 00BEKTOB

Bbll’lyCKHuK nojiyuum 603MONCHOCHb HAYyUUMbBCA:

e TIPUMEHATH MAaTEMATUUYECKHE 3HAHUS K UCCIICOBAHUIO OKPYIKAIOIIEr0 MUpa
(MonmenupoBaHue GU3UICCKUX MTPOIIECCOB, 3a1a9H SKOHOMHUKH )

COJAEP XAHME YYEBHOI'O IIPEJIMETA

1. ®ynkuuu u uxX rpapukm.
Oynakiuu. OO0nacTh ompeaeaeHus U MHOXKECTBO 3HadeHuiu. I'paduk ¢yHKIUH.

[TocTpoenue rpadukoB QyHKIHHI, 3aaHHBIX pa3IUYHBIMU criocobamu. CBoiCTBa



(yHKUIMHA:  MOHOTOHHOCTb, YETHOCTb W  HEUYETHOCTb, MEPUOAUYHOCTD,
OrpaHUYeHHOCTh. [IpoMexyTKkM Bo3pacTaHus U yObIBaHWSA, HauOoJsplIee U
HaMMEHbIIEE 3HAa4YeHUs, TOYKH DOKCTpeMyMa (JIOKaJbHOTO MaKCUMyMa U
MuHuMyMma. ['paduueckas  unHTepnpertanus. Ilpumepbl  (yHKIMOHAIBHBIX

3aBUCHUMOCTEH B PCAJIbHBIX ITPOUCCCaX U SABJICHUAX.

[IpeobpazoBanus rpadmKOB: MapaiebHbIN MEPEHOC, CUMMETPHUS OTHOCUTEILHO
OCe KOOpAWHAT M CHUMMETPHsI OTHOCHUTEIBHO Hadaja KOOPJIWHAT, CHMMETPHS

OTHOCHTENBHO NMPAMOH Y U X 1 mgocerue u cocamue 6donw oceii koopdunam.

IlonsaTue o HCIIPCPBIBHOCTH (I)YHKI_II/II/I OcHoOBHEBIE TCOPCMBI O HCIIPCPBIBHBIX

(yHKIHAX.

Ilonamue o npeoene @ynxyuu 6 mouke. llosedenue Qyuxkyuti Ha HecKkOHeuHOCMmL.
Acumnmomsi. Bepmuxanbhvle u 20pu3oHmManbHbLle  ACUMRMOMbL  2PAPUKOS.

I paguxu OpobHo-1uHelHbIX DYHKYULL

Cnoxnass ¢yHknus (kommno3unusi (QyHKuuii). B3aumHo oOpaTHbie (QyHKIHH.
O6nacte ompeneseHuss U 00JacTh 3HaueHW oOpaTHOW QyHkMu. ['padux
oOpatHoii Qynkiuu. Haxoxnenue ¢ynkuun, obpatHoi naHHOW. Ob6pamubie

mpueoHomMempuiecKue QYHKYuu, ux c8olUcmea u epaguxu.

2. BexkTopbl.
Bekropsl. Moayns BekTopa. PaBeHCTBO BeKkTOpoB. CJ0KEHHE BEKTOPOB H
YMHOKE€HUE BeKTOopa Ha yucio. KoopauHatel BekTopa. KomimaHapHbIe BEKTODHI.

Paznoxenue 1o TPCM HCKOMIIJIAHAPHBIM BCKTOpPAM.

3. MeToa KOOPAUHAT B MPOCTPAHCTBE.
JlexapToBBI KOOPAUHATHI B MPOCTpaHCTBE. POpMyna pacCTOSHUS MEXIY ABYMs

TOYKaMH. Y paBHeHUs cheprl u niockocmu. Dopmyna paccmosnus om moyku 0o



njaockocmu.

VYron mexny Bektopamu. CkalisipHOe pou3BeieHre BeKTopoB. KoimuueapHsie

BCKTOPBGI. Paznoxenue BCKTOpa 11O IBYM HCKOJIJIMHCAPHBIM BCKTOpPaM

4. Tlpou3BoaHAs U ee IPUMEHEHHeE.
[lonsiTue o mnpou3BogHON (YHKIMH, (PUINUECKUH M TEOMETPUUYECKHUI CMBICH
MPOU3BOJHON. YpaBHEHHE KacaTeqbHOM K rpaduky ¢yHkuud. IIpomsBonHbie
CyMMBI, pAa3HOCTH, IIpOU3BeAEcHUsA U 4YacTHOro. IIponsBogHBIE OCHOBHBIX
aneMeHTapHbIX QyHKUUN. [Ipoussoonvie crodxcnou u oopamuou @ynkyui. Bropas
npousBojHasA. IlpuMmeHeHne NPOU3BOAHOM K HCCIENOBaHUIO (QYHKIUN U
noctpoeHuto rpadukos. Mcnosnb30BaHUE MPOU3BOJHBIX MPU PEIICHUN YPaBHEHUMN
Y HEPaBEHCTB, MPU PEUICHUU TEKCTOBBIX, (PU3MUYECKUX M T€OMETPUUYECKUX 3a/ad,

HaXOXXJICHNU HauOOJIBIINX U HAUMEHBIIINX 3HAUCHHUH.

HpI/IMepLI HCIIOJBb30BaHUA HpOI/I3B0I[HOI\/JI A HAXOXKACHHUA HAWJITYYUIICT O PCIICHUA
B IIPHUKIAOHBIX 3aJa4dax. HaXO}KIleHI/IG CKOpOCTH JIAd IIpomecCa, 3adaHHOTO

dbopmynoit uinu rpadpukoM. Bropas npousBonHas u ee GU3nUECKuil CMBICIL.

5. Tesia m MOBEPXHOCTH BpalieHUs
Hunuaap w  KoHyc. YceueHHBIM KoHyc. (OcHoOBaHHME, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpa3yromiasi, pasBeprka. (OceBble CEYCHHS U  CEUYCHHS

ImapaiCJIbHbIC OCHOBAHUIO.

Map u chepa, ux cedenus. Iniunc, sunepbona, napaboia Kak ceueHus KOHYCA.
Kacamenvuas niockocmo x cgepe. Ceepa snucannas 6 mnozeoepannux. Cehepa

ONUCAHHAA OKOJIO MHO2COCPpAHHUKA.

HI/IJII/IHI[pI/I‘-IeCKI/IC N KOHNUYCCKHUC ITOBCPXHOCTHU

6. IlepBooOpa3Hasi u MHTErpa.
[Tnomanes kpuBoMMHEWHOW Tparenuu. [loHsATHE 00 OmMpEeneNeHHOM HWHTErpale.
[lepBooOpa3nas. [lepBooOpa3zHbie anemMeHTapHbIX QyHKIMM. [IpaBuna BeruucIeHUS
neppooOpazueix. ®opmyna Hpiotona-JleiiOuuma. Ilpumepbl  mpuMeHEHUS

uHTerpaia B (GU3MKE U T€OMETPUHU.

7. O0beMBI TeJl U IJIOIIA AN UX TOBEPXHOCTEI .



[Tousatue 06 00beMe Tema. OmHuoweHue 06vemos noOOOHbBIX Mel.

®opmynel  00beMa Ky0a, MOPSIMOYTOJIBHOTO MapajUieNienumnena, MpPU3MBbL,
mrHapa. DopMynsl o0beMa MHUpaMUAbl U KOHyca. DOpMysbl TUIONIAIH

NOBEpXHOCTEN LMIMHApa U KoHyca. Dopmyisl oObeMa mapa W IUIOLIAAH
cthepsl.
8. YpaBHeHUS U HEPABEHCTBA.

MHOro4jaeHsl OT ABYX IICPCMCHHBIX. MHnoeounenvt om HECKOIbKUX

NnepemMeHHbIX. OCHOBHEIC IMPpUCMbI PCIICHUA CUCTCM ypaBHeHI/If/'Ii IIOoACTaHOBKA,

aJIre6paI/IquI<oe CJIOXKCHUC, BBCACHUC HOBBIX TICPCMCHHBIX.
PaBHOCHIILHOCTD ypaBHCHHfI, HCPABCHCTB, CUCTCM. . Pemenune

HPpPpAIOHAIIBHBIX HEPABEHCMSE. Pemenue cucrem ypaBHCHI/Iﬁ C ABYM:A
HEU3BCCTHBIMU HpOCTGfIHIHX THUIIOB. Pemenue

CUCTCM HCPABCHCTB C O,IIHOI>'I HGpGMGHHOﬁ.

I[OKaBaTGJ'II)CTBa HCPABCHCTB. HepaBeHCTBO 0 CpCAHEM
apI/I(i)MGTI/I‘{eCKOM U CPCAHCM I'COMCTPHUICCKOM

nByX umceln. Ilepexoo k npedenram 8 HepageHCmaax.

Hcnons3oBanue cBOMCTB W rpadukoB (DYHKIMN MpU pelIeHWd YpaBHEHUH U
HepaBeHCTB. MeToa uHTepBaioB. M300pakeHne Ha KOOPAMHATHOHN TIJIOCKOCTH
MHOECTBA PELICHU ypaBHEHUW M HEPABEHCTB C ABYMS MNEPEMEHHBIMHU U HX

CHCTCM.

Q. IloBTOpeHne Kypca ajredpbl M MaTeMaTHYECKOIrO

aHa/In3a, rcOMCTPUMH.



KanennapHo-temaTnyeckoe NJaHMpPOBaHHE MO
mateMatuke B 11 kiaacce

Ne e Tun JlaTa npoBeneHus IloBTOpEHwue.

ypo Coaep:xkanue MaTepuajia nynkra | ypoka IMoaroroska k EI'D

Ka NJIaH.

daxr.
IToBTOpeHHE Kypca ajaredpbl U Ha4YaJI MaTeMaTH4YecKkoro anaau3a 10 kiaacca 3 u.
1 Kopens crenenu n. CreneHb §3-4 M 1.09
MTOJIOKUTEITFHOTO YHCIIa
[TokazarenbHble U
2 | norapupMuUECKUe YPaBHEHHS U 86 1M 4.09
HEPaBEHCTBA
3 Tpuronomerpuueckue §11 M 6.09
YpaBHECHHS W HEPABCHCTBA
IloBTOpenue kypca reomerpun 10 kiacca 2 .
4 [TapannensHOCTD MPAMBIX 1 o hl | v 709
IJI0CKOCTEH
5 HepneHmemepHocnj MPAMBIX |t v/ | M 8.09
U TJIOCKOCTEH
81. ®dyHKUUHU U UX rpadPuKu 64.

6 | DnemeHTapHbIC PYHKIIHH. 1.1. NHM Jlunetinas GpyHKIusS
BxoaHo# KOHTPOJIb MO 11.09
matemaTtuke (IIpwioxenue 1)

7 | Obnacte onpeneneHus U 1.2 NHM 13.09 [TocTpoenue rpaduka
obnactb u3MeHeHus! PyHKIUU. KBaJIpaTHYHOMN
Orpanu4eHHOCTh PYHKIUU bynkimu (A-9)

8 | UeTHOCTh, HEUETHOCTD, 1.3. NHM 14.09 I'paduk pynkum
MEPUONIHOCTD (DYHKIIUH v = lxl (A-9)

9 [IpomMexyTku BO3pacTaHus, 1.4 MHM 15.09 Monyns uncna
yOBbIBaHUS, 3HAKOTIOCTOSTHCTBA U (M-6)

HyIU QYHKIIHH.

10 | UccnenoBanue QyHKIHI 1 1.5 VKII3 18.09 OyHKIMU
MOCTPOEHHE UX I'padHKOB y=x"y=x" nel
AIIEMEHTAPHBIMU METOJaMHU. (A-9)

11 | OcHOBHBIE CIIOCOOBI 1.6 NHM 20.09 OyHKIUU Y=SinX,
npeobpa3oBaHus TpaUKOB y=cosx (A-10)

82. Ilpenes GpyHKIHUH U HENMPEPHIBHOCTH SY.
12 | Tlonsarue npenena GyHKIUU 2.1. MNHM 21.09 Oynkuuu y=1gXx,
y=ctgx (A-10)
13 | OnHOCTOPOHHKE TPEIENbI 2.2 MHM 22.09 IlokazarenpHas




bynknus (1.101m.)

14 | CpoiicTBa mpenenoB GpyHKIUH 2.3 NHM 25.09 Jlorapudmuyaeckas

¢bynknus (1.101m.)

15 | IloHATue HENPEPBHIBHOCTH 2.4 NHM 27.09 Pemenue
GbyHKIIH TPUTOHOMETPHUYECKHIX

ypaBHeHu#(1.10m.)

16 | HempepbIBHOCTH 3JIEeMEHTaPHBIX 2.5 v3 28.09 Pemenue
¢bynkuuit. C.p.(5. c.5) TPUTOHOMETPHUYECKHIX

ypaBHeHui (1.1011.)
83. OopaTnble pyHKIMHM 34.

17 | TlousTue oOpaTtHOMN QyHKUINU 3.1 NHM 29.09 [TokazarenbHbIe

ypaBHeHus (1.710m.)

18 | [lonsTue obpaTHO# PyHKIMH 3.1 3H3 2.10 [TokazarenbHble

ypaBHeHus (5)

19 | KonTpoasnas pa6orsl Nel K3 4.10 ITokazaTenbHble
«DyHKIUH ¥ UX rpapuKm» HepaBeHcTBa (1.7101.)
(1.c.115)

84. IlpounsBoanas 8u.
20 | IlonsaTme MPOU3BOIHOM 4.1 NHM 5.10 [TokazarenbHbIe
HepaBeHcTBa (1.71011.)
21 | IlonsTHe MPOU3BOIHOM 4.1 v3 6.10 Jlorapudmuaeckue
ypaBHeHUs (6)

22 | IIponsBoiHAs CyMMBI. 4.2 NHM 9.10 Jlorapudmuaeckue
[TpousBoiHAs pa3HOCTH. ypaBHeHU (5)

23 | [IponsBoHAas MPOU3BEICHMUS. 4.4 NHM 11.10 Jlorapudmuaeckue
[TponsBoHAs YaCTHOTO HepaBeHCTBa (5)

24 | IIpon3BoiHAs MPOU3BEICHHUS. 4.4 YKII3 12.10 Jlorapudmuaeckue
[Ipou3BoiHAst YACTHOTO HepaBeHcTBa (1.7101.)

25 | I[Ipou3BoiHBIE JIEMEHTAPHBIX 4.5 NHM 13.10 HppanmonaibHbie
byHKIUN ypaBHeHUs (6)

26 | IIpousBoiHas CIIOKHOU 4.6 NHM 16.10 HppanmonanbHbie
¢byaknun. C.p.(5,c.17) ypaBHeHU (6)

27 | KonTpoJabHasi padora Ne2 K3 18.10
«IIpousBoanas» (1.c.116)

I'naBa V. BekTopbl B mpocTpancTBe (7 4acoB)

28 | § 1. [lonsiTHE BeKTOpa B n.38, 39 19.10
NPOCTPAHCTBE
[Tonsatue Bexkropa. PaBeHCTBO
BEKTOPOB

29 § 2. Cl10)KeHHE U BEIYUTAHHE m. 40,41 20.10
BeKTOpoB. CyMMa HECKOJIbKUX
BEKTOPOB

30 YMHOK€EHNE BEKTOPA Ha YUCJIO. . 42 23.10




31

§ 3 KomiianapHble BeKTOPbI

KomrmutanapHbie BEKTOpBI.
[IpaBuio napannenenunena.
Pasnoxxenne BexkTopa 1o Tpem
HEKOMILJIaHAPHBIM BEKTOPAM

1. 43-45

25.10

32
33

Pewmrenne 3agau o reme
«/lericTBus ¢ BekTOpamm»
Pewrenue 3anau o reme
«/lericTBHs ¢ BEKTOpaMm»

1. 40-45

26.10

34

3auyer Nel «Bekropsl B
npoctpaHcTee» (4.c.113)

I'naBa
V.

27.10

IT'n

aBa V. Meroa koopauHat B npoctpanctse (10 yacoB)

35

§ 1. KoopauHaThbl TOYKH U
KOOPAMHATHI BEKTOpPa
[IpssMmoyronpHas cucrema
KOOpPJUHAT B MPOCTPAHCTBE.
Koopaunats! BekTopa.

. 46,47

8.11

36

CBs3b MCXKIAY KOOpAWuHaTaMu
BEKTOPOB

U KOOpJWHAaTaMH TOYCK

. 48

9.11

37

[Ipocreitmme 3amauu B
KOOP/IMHATAX,

49.

10.11

38

Pemenue 3anau «KoopauHatsl
TOYKH U KOOPJUHATHI BEKTOPAY

13.11

39

§ 2. CkansipHoe npou3Be/ieHne
BEKTOPOB.

Yroa Mex 1y BeKTOpaMH.

CkansipHoe mpou3BeieHue
BEKTOPOB

. 50,
51.

15.11

40

Brruucnenue YIJIOB MCKAY
IpAMBIMHU U IINIOCKOCTAMHU

m. 52.

16.11

41

[ToBTOpEHME TeOpUH, peuicHue
3a1a4 no Teme «Meron
KOOPJMHAT B MPOCTPAHCTBEY

17.11

42

§ 3. /IBuskennus.

IlenTpanpHas cUMMETpHSI.
OceBas cummeTpus.
3epKanpHas CUMMETPHS.
ITapautenbHBIN IEPEHOC.

. 54-57

20.11

43

KonTpoabHnas padora Nel

«Metoa KoopIMHAT B
MIPOCTPAHCTBEY

(1.c.37)

22.11




44 3auer Ne 2 23.11
«Bekropel. MeTon KoOpauHaT B
npoctpaHcTee» (4.c145)
85. IlpumeHnenue mpou3BoaHoii 144.

45 | MakcumMyM U MUHUMYM 5.1 NHM 24.11 3a/1auy Ha MPOLIEHTHI
dyHKuMYM (6)

46 | MakcuMyM U MUHUMYM 5.1 VKII3 27.11 3ajauu Ha POLICHTHI
dyHKuMYM (6)

47 | YpaBHeHHE KacaTeIbHOMN 5.2 NHM 29.11 [TokazaTenbHbIC

ypaBHeHus (1.10m.)

48 | YpaBHECHHE KacaTelbHOU 5.2 30.11 [TokazaTenbHbIC

ypaBHeHus (1.10m.)

49 | [TpuOnvKkeHHBIC BBIYUCICHUS 5.3 MHM 1.12 CrereHsn ¢ 1eIbIM

nokasaresnem (A-9)

50 | Bo3pacranue u yObIBaHUE 5.5 NHM 4.12 [TporoTumsr BS
byHKIINN (ITpunoxxenue 2)

51 | Bo3pacranue u yobiBaHUE 5.5 YKII3 6.12 [TpoToTuneiB5
byHKIINN (ITpunosxxenue 2)

52 | IIpon3BOIHBIC BBICIIINX 5.6 MHM 7.12 TexcTroBBIE 3a1a4u Ha
MOPSAKOB JBHKEHHE (6)

53 | DkcrpemyM (DYHKITHH C 5.8 NHM 8.12 TekcToBble 3a/1a4u Ha
€MHCTBEHHON KPUTUYECKOMN nBIKeHue (6)
TOYKOH

54 | 3agaun Ha MAKCUMYM U 5.9 VYKII3 11.12 TexcTroBeIe 3a1a4u Ha
MHUHHMYM COBMECTHYIO paboTy

(6)

55 | 3agaun Ha MAaKCUMyM U 5.9 VYKII3 13.12 [TpoToTuneiB10
MHUHHMYM (ITpunosxenue 2)

56 | IToctpoenue rpadukoB 5.11 YKII3 14.12 [TpoTotums B10
(byHKIIMN ¢ TPUMEHEHHEM (ITpunosxenue 2)
MIPOU3BOIHAS.

C.p.(5.c.29)

57 | Iloctpoenue rpadukoB 5.11 YKII3 15.12 [TpoTotumsl B11
GyHKIMI ¢ TpUMEHEHHEM (ITpunmosxenue 2)
MPOU3BOTHOM.

58 | KonTpoabHas pa6ora Ne3 K3 18.12
«IIpuMeHeHHE TPOU3BOIHOI
(1c.117)

86. IlepBooOpa3Has u HHTErpag 8u.
59- | [lonstue nepoobpazHOH 6.1 NHM 20.12 ITporoTunsr B11
60 | IMousTre nmepBooOpasHoii 6.1 (ITpunosxenue 2)
IIportotumsr B7
(ITpunoxenue 2)

61 | Ilnomanp KPUBOJIUHEHHOM 6.3 NHM 21.12 TekcToBble 3a/1a4u Ha
Tparneuuu CMECH H CILIaBHI (6)

62 OrnpeneneHHbI HHTErpal 6.4 MNHM 22.12 TexcToBBIE 3a7a4l HA

CMECH U CILIaBHI (6)

63- | ®opmyna HeroTona-JleiibHuma 6.6 NHM 25.12 I'paduku

64 | ®dopmyna Hetorouna-Jleiibuuia 6.6 AJIEMEHTapHbBIX

byskmwmii (m.1.1)




65 | CBoiicTBa OnpeAeIeHHbIX 6.7 YKII3 10.01 [TpeobpazoBanue
MHTETPAJIOB JorapupMUIECKUX
BeIpakeHni (A-10)
66 | KonTpoabHas pa6ora Ned K3 11.01
«IlepBooOpa3Hasi u
HHTErpamn
(1c.118)
I'nasa VI. lnaunap, konyc, map (13 yac.)
67 | § 1. uamuap n. 59, 12.01
60.
[Tonstne nmimnapa. [momans
MTOBEPXHOCTH IMIIMHAPA
68 | Ilonstue mmmmHapa. [Tnomans . 59, 60 15.01
MTOBEPXHOCTH IMIIMH/IPA
69 | Pemenue 3amay mo reme 17.01
«unuuapy.
70 | § 2. Konyc 18.01
[Tonsitue konyca. [nomans m. 61,62
MTOBEPXHOCTH KOHYyCa
71 | Tlonstue konyca. [Tnomane m 61,62 19.01
MTOBEPXHOCTH KOHYyCa
72 | YceueHHBIN KOHYC m. 63. 22.01
73 | § 3. Cepa n. 64,65 24.01
Cdepa u map. YpaBHeHue
cdepsl
74 | B3aumHO€ pacroJioKeHue m. 66 25.01
cdepsl U TUIOCKOCTH
75 | KacarenbHas MI0CKOCTh K . 67 26.01
chepe
76 | ILmomans cdepsl m. 68 29.01
77 | Pemenue 3a1a4 Ha ATUHAP, 1.59-68 31.01
KOHYC M 1iap..
78 | KontpoJsbHasi pabora n.59 — 1.02
68.
Ne 2. «{unuHzp, KOHYC U 1ap»
(1.c.38)
79 | 3a4er Ne3 no teme «{unuump, n.59 — 2.02
KOHYC U 11ap». (4.c.145) 68.
§7. PaBHOCWJILHOCTh YPABHEHUIi H HEPABEHCTB 44.
80 | PaBHOCHIIBHBIE TPEOOPA3OBAHUS 7.1 NHM 5.02 Pemenue
ypaBHEHUI MOKa3aTeIbHbIX
ypaBHeHuU# (5)
81 | PaBHOCHIIBHBIE TPEOOPA3OBAHMS 7.1 3H3 7.02 Pemenue
ypaBHEHUI MOKa3aTeIbHBIX
ypaBHeHuU# (6)
82 | PaBHOCHIIBHBIE TPEOOPA3OBAHUS 7.2 YKII3 8.02 Pemenne
HEPABEHCTB UppaIMOHATLHBIX




ypaBHeHui (1.1011.)

83 | PaBHOCHIIbHBIC TPEOOPA30OBAHHUS 7.2 OCM 9.02 Pemenue

HEPaBEHCTB UPPaIMOHATLHBIX
ypaBHeHu#(1.10m.)
88. YpaBHeHus-ciaencTBus 5Su.

84 | Ilonsatue ypaBHEHHS- 8.1 NHM 12.02 Pemenue
CIICACTBUS TPUTOHOMETPHUICCKHIX

ypaBHeHu#(1.1om.)

85 | Bo3Benenue ypaBHCHHS B 8.2 NHM 14.02 Pemenue
YETHYIO CTCTICHb TPUTOHOMETPHUYCCKHUX

ypaBHeHu#(1.10m.)

86 | Bo3Benenue ypaBHCHHS B 8.2 v3 15.02 Pemenue
YETHYIO CTCTICHb TPUTOHOMETPHUICCKHX

ypaBHeHui(1.1om.)

87 | IlorenmupoBanue 8.3 NHM 16.02 I'eomerpuueckuit
JOTapu(PMUIECKUX YpaBHEHUN CMBICJT IPOU3BOJHOM

88 | Jlpyrue nmpeoOpa3oBaHus, 8.4 NHM 19.02 I'eoMeTpuueckuii
MIPUBOIAIINE K YPAaBHCHHUIO- CMBICIT TIPOU3BO/THOM
CJIEJICTBHIO (n.4.1)

89. PaBHOCHJILHOCTH YPABHEHHUI H HEPABEHCTB CHCTEMAaM 54.
89 | OcHOBHEBIC TOHATHS 9.1 NHM 21.02 [TocTpoenue
rpadukos (6)

90 | Pemenne ypaBHEeHUH ¢ 9.2 NHM 22.02 [TocTpoenue

MTOMOTIIBIO CUCTEM rpaduKoB ¢
MTOMOIIBIO
MTPOM3BOTHOM (5)

91 | Pemenne ypaBHEHUH ¢ 9.3 VYKII3 26.02 HauGonpimee u
MTOMOIIBIO CUCTEM HauMeHbIIIee
(po1oimKeHue) 3HAYCHUS

dbynaknuu(1.101m.)

92 | Pemennie HEpaBEHCTB C 9.5 NHM 28.02 HauGonpiiee u
MTOMOIIBIO CUCTEM HauMeEHbIIIee

3HAYEHUS
(ynxumn(6)

93 | Pemenne HEpaBEHCTB C 9.6 VKII3 1.03 3agaun Ha
ITOMOIIIBIO CUCTEM skctpemyMm(1.101.)
(Ipo1omKEeHNe)

§10. PaBHOCHJIBLHOCTH YPABHEHHI HA MHOKeCTBAaX 44.
94 | OcHOBHbIE MOHATUS 10.1 NHM 2.03 [TepBooOpazHas
(n.6.1)
95 | Bo3Benenue ypaBHEHHUS B 10..2 HNHM 5.03 Brruucnenue
YETHYIO CTETICHb wiomaaen ¢puryp ¢
MOMOIIBIO
OTIPE/IETIEHHOTO
unTerpana (1.mom.)

96 | Bo3Benenue ypaBHEHHUS B 10..2 VKII3 7.03 Brruucnenue
YETHYIO CTETICHb rwiomaaen puryp ¢

MIOMOIIIBIO
OTIpE/IETIEHHOTO
unTerpana (1.nom.)

97 | KonTpoabHas pa6ora NeS K3 12.03

«YpaBHeHHH, HCPABEHCTBA,




CUCTEMbBID»
(1¢.119)

I'naBa VII. O6bémbl Tea (15 yac.)

98- | § 1. O6beM NPSIMOYTOJILHOTO .
99 | mapamienenunena [Tousrue 74,75.
oobpema. O0beM 14.03
MPSMOYTOJIBHOTO
napaJiesienunea
O6beM MpsAMOYT0IbHOTO m. 75
napaJiesienunea
100 | § 2. O6bemM npsIMOii IPU3MBI H
HMJIMHAPA. 15.03
O6beM npsiMON TPU3MBI .76
101 | O6Bem npaBMIIEHOW TTPU3MBI n.76 16.03
102 | O6wvem nuIMHIpa n.77 19.03
103 | § 3. O6beM HAKJIOHHO# n. 78,79. 21.03
NMPHU3MBbI, MUPAMHUILI H KOHYCA
Brruncnenue o0beMoB Tel ¢
MTOMOTIIBIO OTIPE/IETICHHOTO
uHTerpayia. O6beM HaAKJIOHHOM
TIPHU3MBI
104 | O6beM HAKIIOHHOM MPU3MBI m. 79 22.03
105 | O6bem nupamMupl 1. 80. 23.03
106 | O6wvem KoHyca m. 81 2.04
107 | § 4. O6beM mapa u MWIOIATb
chepsl
4.04
O6beM mapa n.82
108 | O6bem mapoBOro cerMeHTa, .83 5.04
IAPOBOTO CIIOS ¥ IIAPOBOTO
CeKTopa
109 | Ilnomans cdepsr .84 6.04
110 | Pemrenue 3a1a4 no teme m.82-84 9.04
«O0BeMm 1mapa ¥ miaomaib
cepb»
111 | KonTrpouanHas padora Ne3 n.74-84 11.04
«O06bembl Tea» (1.38)
112 | 3auer Ne 4 o Teme «OOBEMBI n.74-84 12.04

Tem». (4.c.186)




§11. PaBHOCHJIbHOCTH HEPABEHCTB HA MHOKeCTBaX 34.

113 | OcHOBHBIC IOHATHS 11.1 NHM 13.04 3amavya B10 (6)
114 | Bo3BeneHue HEPABEHCTB B 11.2 NHM 16.04 3amgava B10 (1.mom.)
YETHYIO CTCTICHD
115 | Bo3BeneHue HEpaBEHCTB B 11.2 YKII3 18.04 3anaua B10
YETHYIO CTCIICHD
814. CucTeMbl YpaBHEHUI ¢ HECKOJILKMMH HEM3BECTHBIMU S4.
116 | PaBHOCHMJIBHOCTBH CHCTEM 14.1 NHM 19.04 3amaya C1(1.mom.)
117 | PaBHOCHIBHOCTH CUCTEM 14.1 3H3 20.04 3amaua C1 (6)
118 | Cucrema-ciencreue 14.2 NHM 23.04 3amaua C3 (6)
119 | Mero 3aMEeHBI HEM3BECTHBIX 14.3 NHM 25.04 3amaua C3 (6)
120 | Metox 3aMEeHBI HEM3BECTHBIX 14.3 YKII3 26.04 3amaua C3 (6)

3aka0unTeIbHOE IMOBTOPCHUE NNPU NMOATOTOBKE K HTOrOBOIl aTTeCTALIUH 110 reoMeTpuu (4qac.)

121 | BexTopsl B IPOCTPAHCTBE 27.04
122 | Tena Bpamenus. [Tnomaam ux 3.05
MOBEPXHOCTEN
123 | O6BeMBI TeT 4.05
124 | Pemnrenue 3aqa4 Ha Teia 7.05
BpallleHUs
IToBTOpEeHue Kypca ajaredpbl U HAYAJ MATEMATHYECKOro anaausa 12y4.
125 | TpuronomeTpudeckKue n.7-10 | TIIIM 10.05
BBIPAKCHUSL. 10 k.
Tpuronomerpuueckue GyHKIHH
126 | TpuroHomeTpudecKue m.11 [TIIM 11.05
ypaBHEHUS 10 k1
127 | Kopuu crenenu N. OyHKIUA n.3.3-3.6 | TIIIM 14.05
y = ¥/x . Uppaunonansusie 10 o
ypaBHEHUS
128- | Crenenu. [Toka3arenbHast n.4.7-4.8 | I[IIIM 16.05
129 | ¢ynkuus 10
[Toka3aTenbHble ypaBHEHUS U n.6.1,
HEpaBEHCTBA 6.4
10 ki
130 | Jlorapudmsl. n.5.1- 17.05
Jlorapudmuueckast QyHKIH 5.3 1M
10 ki
131 | Jlorapudmuueckue ypaBHEHUS n.6.2, v3 18.05
U HEPABEHCTBA 6.5
10 ki
132- | MroroBasi KOHTpPOJIbHAS K3 21.05
133 | padora
134 | IlpumeHeHHE TPOU3BOTHOM. 85 1M
23.05
135- | Pemenue 3anau Ha npuMeHenne | 84 - 86. | IIIIM 24.05
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MIPOU3BOJHOMN U
nepBooOpaszHoii. Pemenue
3a/1a4 Ha IPUMEHECHHE
MIPOU3BOJHOMN U
IepBOOOPA3HON.

YcioBHble 0003Hauennsi: MIHM — u3yuyenue HoBoro matepuana

3H3 — 3akperyieHue HOBBIX 3HAHUM

VYKII3 — ypok KOMIUIEKCHOTO IPUMEHEHUSI 3HAHUN
K3 — xonTpOH 3HAHMI
KT — koHTpOJIBHBIH TECT
[ITIM — noBTOpEHKE MPOUIEHHOTO MaTepraia
KY — xoMOuHUpOBaHHBIH ypOK

C.p — caMocTosATeNbHas




