rocyaapcTBeHHoe Oro/pKeTHOe o61meobpaszoparenbHoe yupexaeaue Camapckoi 061acTu ¢
obmeobpasoBarenbHas mkona Ne3 ropoackoro okpyra Yanaesck Camapckoit 06ac

«PACCMOTPEHO» «[TPOBEPEHO» «YTBEPXIIAIO»
Ha 3acefannun MO 3aMECTHUTENb AUPEKTOpa 110 qupextop 'BOY COII N
yYHTENIeH TOYHBIX AUCLHUILIHH s YBP r.0. Yanaesck
npotokos Ne 1 % / H.H.Paueiickas M}E.A.Koqe’r
ot «20»_08_2020r y 4 «20» 08 2020 r npuka3s Ne 28-o11
pykoBoauTens,) /7 % oT «20» 08 2020
JIB.BeikoBa /7 :

PABOYAS ITPOI'PAMMA
mo
MATEMATHKE 10-11 kaacebi
(YMK I'.K. MypaBuna, JI.C. ATanacsina )



HanmenoBanue Marematuka

nmpeaMera
YpoBens, kiiacc Cpennee obmiee oopazoBanus, 10-11 kmace
KonnuecTtBO yacoB mo 10 xnacc 11 xnacc

y4eOHOMY TIaHY

- B HEEJIIO 6 6
- BTOJ 204 204
IIporpamma

ABTOpCKas mporpaMmma OCHOBHOT'O 0011ero 00pa30BaHus 10
matemaruke. [Iporpammbl. MaremaTtuka. Anredpa u Havana
anamu3za. 10-11 xmaccer / CocraButens O. B. MypaBuna. —M..:

Hpoda, 2017.

I'eometpus. CoopHuk padbounx nporpamm.10-11 kmaccel: yueOHoe
nocobue Juts 001eo0pa3oBaTeIbHBIX OPraHu3aIuii: 0a30BbIi 1
yriryonenHsiit yposuu ./ [ coct. T.A.Bypmuctposa]. M:
[Tpocsemienue, 2018.

Y4eOHUKH Matremaruka: anreOpa v Hadajia MaTeMaTHYECKOTO aHAN3a,
reoMeTpus. Anredpa 1 Hayajia MaTeMaTHYECKOTO aHaJIM3a.
VYray6nenusiit yposenb. 10 ki.: yueOnuk/ I'.K. Mypasun, O.B.
Mypasuna.- M.: JIpoda, 2019.

MaremaTuka: anredpa 1 Hayajga M aTeMaTHYECKOro aHaJIN3a,
reomeTpus. AnreOpa u Hayajla MaTeMaTHYECKOTO aHAJIN3A.
VYrinyonenusii yposens. 11ki.: yueonux/ I'.K. Mypasun, O.B.
Mypasuna.- M.: JIpoda, 2019.

I'eomerpust.10-11 kiacesl. YueOHUK a7 0011€00pa3oBaTeIbHbIX
opranu3zanuii: 6a3zosslit u npodui. ypouu/ JI.C. AtanacsH, B.®.

byty3os, C.b. Kagomues u np. M.: Ilpocsemenne,2019

Pabouas mporpamma no maremaruke st 10-11 kiraccoB cocTaBiieHa ¢ UCMIOIB30BAHUEM MaTEPHATIOB
®denepallbHOTO TOCYJApPCTBEHHOTO O0pPa30BAaTEIBHOTO CTaHAApTa CpedHero oOImero oopazoBaHUS,
[IpumepHOil mporpaMMbl IO MaTeMaTUKe AJIsi CPEAHEN MIKOIBl U aBTOPCKOM pabodel mporpamMmbl 1Mo
MaTeMaTUukKe.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O ITPEIMETA

Memanpeomemmnuwie pe3yibmamot

Pecynamusnvle ynueepcanvuvie yuebnvle deticmeus



Buvinycknux nayuumces:

— CaMOCTOSITEJIbHO ONPENEATh eI, 3aJaBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPBIM MOXKHO
ONPEJIETUTh, YTO 1eJb JIOCTUTHYTA;

— OIICHHUBaTh BO3MOJKHBIC TIOCIICACTBUS JOCTHXKEHHS IIOCTABICHHON IIENM B ACATEIBHOCTH,
COOCTBEHHOM KU3HHM M KXU3HH OKPYXKAIOIIWUX JIIOJIeH, OCHOBBIBAsSCh Ha COOOPAKEHUAX 3TUKU W
MOpaJiy;

— CTaBUTH U (GOPMYIUPOBATH COOCTBEHHBIC 33/1aUM B 00Pa30BATEIbHON ACSITEILHOCTH M KU3HEHHBIX
CUTYaIHUIX;

— OILICHMBATh PECYPCHI, B TOM YHCJIC BpeMs U JAPYrHe HEMaTepuaabHbIE PECYpChl, HEOOXOIUMBIE JIJIst
JOCTHKCHHS IOCTABICHHOM 11€/IH;

— BBIOMpPATh MYyTh JIOCTHXKEHUS L€, TUIAHUPOBATh PEIICHUE MOCTABJICHHBIX 3aJ]1ad, ONTUMH3UPYS
MaTepHalbHbIC U HEMaTepUaIbHBIC 3aTPATHI;

— OpraHu30BbIBaTh 3(PPEKTUBHBINA MOUCK PECYPCOB, HEOOXOAUMBIX ISl JOCTHKEHHUS MMOCTABJICHHOM
eI,

— COTIOCTABIIATH MOJYUYEHHBIN pe3yabTaT ACATEIHLHOCTH C MMOCTABICHHOMN 3apaHee IEIbIO.
Ilo3nasamenshvle ynusepcaivrle yueoHbvle 0elicmeus

Buvinyckuux nayyumes:

— HCKaTh W HAaxOIUTh OOOOIIEHHBIC CIOCOOBI pEIIeHUs 3aJad, B TOM YHCIE, OCYIICCTBIATH
pa3BepHYTHI WHGOPMAIMOHHBIA IOWNCK W CTAaBUTh HAa €ro OCHOBE HOBBIC (y4eOHBIC W
MO3HABATEIIbHbBIC) 3a1aUH;

— KPUTHYECKU OIICHUBATh M WHTEPIPETUPOBATH MHPOPMAIUIO C Pa3HBIX MO3UIUH, paclo3HaBaTh U
(GUKCUPOBATH MPOTUBOPEUNS B UHPOPMAIIMOHHBIX UCTOYHUKAX;

— HCIIOB30BATh PA3JINUHBIE MOJIETFHO-CXEMATHUECKUE CPEICTBA JJIs MPEJCTABICHUS CYIIIECTBEHHBIX
CBsI3€H U OTHOIICHUIA, a TAK)KE TPOTUBOPEUHHi, BHIIBICHHBIX B MHPOPMAIIMOHHBIX UCTOYHHUKAX;

— HAaXOJWTh U NMPUBOAUTH KPUTUUYECKUE APTyMEHTHI B OTHOILIEHUHU NEUCTBUM U CYKJIEHUU IPYroro;
CIIOKOWHO H Pa3yMHO OTHOCHTHCS K KPUTHYECKUM 3aMEUaHUSIM B OTHOIICHHH COOCTBEHHOTO
CYXKJICHHUSI, pACCMaTPUBATh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOAWTH 3a paMKH Y4YeOHOTO TpeaMeTa H OCYLIECTBISTH IIeJICHANpPaBIECHHBIA TONCK
BO3MOXKHOCTEH ISl IMPOKOTO TIEPEHOCa CPEICTB U CIIOCOOOB JEHCTBHS;

— BBICTpaWBaTh HWHAWBUAYaTbHYIO 00pa30BAaTEIbHYIO TPACKTOPHIO, YUYUTHIBAsS OTPAaHUYCHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIC OTPAHUUYCHUS;

— MEHSATb U YAEPKUBATH Pa3HbIC MO3UIIMH B O3HABATEIBHOU J1€ATEbHOCTH.

Kommynuxamuenule ynueepcaivhole yueonvle 0eiicmeus

Bbll’lyCKHuK HAYy4yumcs.



— OCYIIECTBJIATH JEIOBYI0 KOMMYHHUKAITMIO KaK CO CBEPCTHUKAMH, TaK U CO B3pPOCJIBIMHU (KaK BHYTPH
o0pa3oBaTeNbHON OpraHW3aliy, TaK W 3a €€ MpeleinaMu), MOoAOUpaTh MApTHEPOB IS JEIIOBOM
KOMMYHHKAITUM KCXOJS U3 COOOpaKeHWW pe3yabTaTUBHOCTH B3aUMOJICHCTBHUS, a HE JHUYHBIX
CHMIIATHH;

— TMIPU OCYIIECTBICHUU TPYNIIOBON pabOThI OBITh KaK PYKOBOIUTEIEM, TaK M YICHOM KOMAaHbI B
Pa3HBIX POJSX (FeHEepaTop UAEH, KPUTHUK, UCTIOJHUTENb, BRICTYNAOIINMA, SKCIIEPT U T.J.);

— KOOPJAMHHMPOBAaTH U BBINOJHATH PabOTy B  YCJIOBHUSIX PEATBHOrO, BHUPTYaJIbHOIO W
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

— pPa3BEpPHYTO, JIOTUMHO W TOYHO H3J1araTh CBOK TOYKY 3PEHHUS C HMCIOJIb30BAaHHEM aJIeKBATHBIX
(YCTHBIX U MMCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

— pacmo3HaBaTh KOH(MIMKTOTEHHBIC CUTYAIIMH ¥ TIPEIOTBPAIIaTh KOH(MIMKTHI 10 UX aKTUBHOH (ha3kbl,
BBICTpauBaTh JIEJIOBYI0O M 0OOpa3oBaTelIbHYI0O KOMMYHHUKAIIMIO, W30eras JUYHOCTHBIX OIIEHOYHBIX
CYXKJICHUH.

JTuunocmmuuie pezynomamul

Jluunocmuvle pesynrbmamol 8 cghepe omuouieHull 0dyuawuxcs K cebe, K ceoemy 300p08bi0, K
NO3HAHUIO ceDA.

— OpueHTalus OoO0y4aromuxcs Ha JOCTH)KCHHE JIMYHOTO CYACThs, pPEaTH3alUi0 MO3UTHUBHBIX
JKU3HEHHBIX TMEPCHEKTUB, HWHUIIMATUBHOCTh, KPEATUBHOCTb, TOTOBHOCTh M CIOCOOHOCTH K
JTUYHOCTHOMY CaMOOIIPEACIICHUIO, CIOCOOHOCTh CTABUTH IIEJIM U CTPOUTH KU3HEHHBIC TIaHbI;

— FOTOBHOCTh U CIOCOOHOCTH obOecredynTh cebe M CBOMM OJM3KUM JOCTOWHYIO JKU3HBb B IIPOIECCE
CaMOCTOSTENIbHOW, TBOPUECKOW U OTBETCTBEHHOU JEATEIBHOCTH;

— TOTOBHOCTb M CMOCOOHOCTh OOYYAIOMIMXCS K OTCTAaMBAHUIO JIMYHOTO JTJOCTOMHCTBA, COOCTBEHHOTO
MHEHHUSI, TOTOBHOCTb U CITOCOOHOCTH BBIPA0aThIBATh COOCTBEHHYIO TTO3UIINIO;

— TOTOBHOCTb U CIIOCOOHOCTh O0YYAIOIMIUXCS K CAMOPA3BUTHUIO U CAMOBOCIIMTAHUIO B COOTBETCTBHH C
00IIeueIOBeYeCKUMU [IEHHOCTSIM MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKW W OOIIECTBEHHOW MPAKTUKH, a TAKXKE Pa3TUYHBIX (JOPM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHUE CBOETO MECTa B MOJHUKYJIBTYPHOM MHPE;

Jluunocmuvie pe3ynibmamol 6 chepe OMHOUEHULL 00YUAIOWUXCS C OKPYIHCAIOWUMU THOObMU .

— HpPaBCTBEHHOE CO3HAHWE M TOBEJCHHE Ha OCHOBE YCBOEHHS OOIIEUYEIOBEYECKHX IIEHHOCTEH,
TOJICPAHTHOTO CO3HAHUSI U TOBEJICHUS B MOJUKYIHTYPHOM MHPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
IUAJor C JIPYTUMHU JIIOJIBMH, JOCTUTaTh B HEM B3aWMOIIOHMMAHUS, HAXOAWTH OOIIME IeTu |
COTPYAHUYATHh JJII MX JOCTHUXEHUS; - NPHUHITHE T'YMaHUCTHUUECKHX IIEHHOCTEH, OCO3HAHHOE,
YBOXHUTENTbHOE U  JNOOpOXKenaTenhbHOe OTHOIIEHHEe K JAPYroMy 4YelOBeKYy, €ro MHEHHIO,

MHPOBO33PCHUIO,



Jluunocmuvle pezynomamsl 6 cghepe OmMHOULEHU 0OYYAIOWUXCA K OKPYICAIOUWEMY MUPY, HCUBOU
npupooe, Xy00x4cecmeeHHOU Kyibmype:

— MHPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, 3HAUMMOCTH HAyKH,
FOTOBHOCTh K Hay4YHO-TEXHHYECKOMY TBOPYECTBY, BIIaJIeHHE JOCTOBEpHOl uHpoOpMalueldn o
NEPEOBBIX JOCTHKEHHUSIX M OTKPBITHSX MHPOBOM M OTEUECTBEHHOW HAyKH, 3aWHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSX 00 YCTPOWCTBE MUpa M OOIIECTRA;

— TOTOBHOCTB M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CaMOOOPa30BAHMIO, HA MPOTSHKEHUU BCEH
JKU3HU; CO3HATEIbHOE OTHOUICHHE K HEMPephIBHOMY OOpa30BaHHUIO KaK YCIOBHUIO YCHEIIHOM
npoeccuoHaNbHOM U 0OLIECTBEHHOM AEATEeIbHOCTH;

JIndHOCTHBIE pPE3yabTaThl B c(epe OTHOIICHHS OOYYArOIIMXCS K TPydy, B cdepe COIHAIbHO-
SKOHOMHUYECKHX OTHOLIECHHUA:

— OCO3HaHHBIM BBIOOp Oyaymiedl mnpodeccun Kak MyThb U CHOCOO peanu3aluid COOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;

— TOTOBHOCTh OOYyYaromMXCci K TPYIOBON MPOQPECCHOHAIBHOU NEATEIbHOCTH KaK K BO3MOXHOCTH
y4acTHsl B PEIICHUU JTUYHBIX, OOLIECTBEHHBIX, 6 TOCYIapCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPOOJIEM;

— MOTPeOHOCTh TPYIOUTHCS, YBXKEHUE K TPyAy U JIOASIM TpyAa, TPYIOBBIM JOCTHXKEHUSIM,
TOOpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOLIEHHWE K pa3HbIM BHJAM TPYIOBOM
NESITCIIbHOCTH;

Ilpeomemmnoie pe3yromamal

B pesynpraTe u3ydenus yueOHoOro mnpeamera «MaremaTthkay Ha YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHHUs:

10 knacc

Dnemenmuvl meopuu MHOMCECE U MAMEMAMUYECKOU J1I02UKU

Buvinycknuk na yenyonennom ypoene Hayuumcs.

— CB00OOJHO OTIepUPOBATh MOHATUSIMH: KOHEUHOE MHOXKECTBO, JIEMEHT MHOXKECTBA, ITOJIMHOKECTBO,
nepecedeHre, OOBEAMHEHHE W Pa3HOCTh MHOXECTB, YHCIOBBIE MHOXKECTBA Ha KOOPAMHATHOM
npsIMOM, OTPE30K, MHTEPBAJ, MOJYMHTEPBAJI, MPOMEXKYTOK C BBIKOJIOTOW TOUKOW, Tpaduyeckoe
MIPE/ICTaBJIICHHE MHOXKECTB Ha KOOPAMHATHON TJIOCKOCTH;

— 3aJlaBaTh MHOKECTBA MEPEUUCICHUEM U XapaKTePUCTHUECKUM CBOHCTBOM;

— OINEpUpOBaTh TMOHSATHSAMHU: YTBEPXKICHHE, OTPHUIAHHE YTBEP)KICHHUS, WCTUHHBIE U JIOKHBIC
YTBEPXKICHHUSI, TPUYNHA, CIICACTBHE, YACTHBIN ClTydail O0IIero YTBEpKICHUS, KOHTPIIPUMED;

— TIPOBEPSITh MPHUHAICKHOCTh AJIEMEHTAa MHOXECTBY; — HaXOJUTh IMepecedyeHhe U OO0beInHEHUE
MHOJKECTB, B TOM YHCIIC TPEJACTABIICHHBIX Ipa@UUecKd Ha YUCIIOBOM MPSIMOW M Ha KOOPJIMHATHOM
MJIOCKOCTH; — TIPOBOJUTH JIOKA3aTEJbHBIC PACCYXKACHHUS I OOOCHOBAaHWS HMCTHUHHOCTH

YTBEPKJICHHI.



B noeceonesnoti scuznu u npu uzyveHuu Opy2ux npeomemos.:

— HCIOJb30BaTh YMCIOBBIE MHOXECTBA HA KOOPAMHATHOW NPSAMON M Ha KOOPAMHATHOW IUIOCKOCTH
JUIsl OIHCAaHMs pPEAIbHBIX IPOLECCOB U SABJICHWM; INPOBOAUTH [OKA3aTEIIbHBIC PACCYXKACHUS B
CUTYyalUsAX [IOBCEIHEBHOM KU3HU, IIPU PELICHUH 3a7a4 U3 APYTHUX [IPEAMETOB

Ha yznyonennom ypoeHne GblNyCKHUK ROJIYYUM 03MONMCHOCMb HAYUUMbCA — OIEPUPOBATH
IIOHATUEM OIIPEIIEICHUS, OCHOBHBIMU BUJIAMU OIIPENEICHUNA, OCHOBHBIMY BUAAMU TEOPEM;

— IIOHUMATh CYTh KOCBEHHOI'O JI0Ka3aTeJIbCTBA,

— OIIEPUPOBATH IOHATUIMH CUETHOI'O U HECYETHOI'O MHOKECTBA;

— IPUMEHATHh METOJ, MaTeMaTH4YEeCKON MHAYKLUU JJIs IPOBENCHUS PACCYKICHUN U JOKA3aTEIbCTB U
IIPU PELLICHUH 3a/1a4.

B noeceonegnoti scuznu u npu uzyveHuu Opy2ux npeomemos:

— HCIIOJB30BATh TEOPETHKO-MHOKECTBEHHBIM S3BIK M SI3bIK JIOTMKHM JUIS OINMCAHMS PEaJbHBIX
IPOLIECCOB U SIBJICHUH, TP PELLICHUHU 3aJiay IPYTUX YUeOHBIX IPEIMETOB

Yucna u evipasrxicenusn

Bovinycknuk nayuumcsa:

CB00O/IHO OmepupOBaTh MOHATUSAMU: HATYpaIbHOE UMCIIO, MHOXKECTBO HATypalbHBIX YHUCEN, LIEJI0E
YKCII0, MHOKECTBO LIEJBIX YHCEN, OOBIKHOBEHHas ApoOb, JecATUYHas IpoOb, CMELIAHHOE YHUCIIO,
palMOHAIBbHOE YHCIIO0, MHOKECTBO PAallMOHAJIBHBIX YHMCEJl, UPPALIMOHAIIBHOE YUCIIO, KOPEHb CTEIICHU
n, JEHCTBUTEIBHOE YHCIO, MHOXECTBO JECHCTBUTENIBHBIX YMCEJ, F€OMETPUYECKAs] MHTEpIpEeTanus
HaTypaJlbHbIX, IEJbIX, PAIlHOHAIBHBIX, IEHCTBUTENBHBIX YHCEI; — MOHUMATh U OOBACHATH Pa3HUILY
MEXK]1y TO3UIIMOHHON Y HEMO3UIMOHHOW CHCTEMaMH 3aIlMCH YUCENT;

— MEpPeBOUTh YMCiIa U3 OJIHOM CHCTEMBI 3alUCH (CUCTEMBI CUMCIIEHUS) B APYTyl0; — JIOKa3bIBaTh U
UCIIOJIB30BaTh MPU3HAKKA JIEIUMOCTH CyMMBbl M IIPOM3BEICHHSI IPHU BBIIOJHEHWH BBIYUCICHUN W
pELICHUH 33/1a4;

— BBINIOJIHATH OKPYIVIEHHE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YUCEI C 3aJaHHON TOYHOCTBIO;

— CpaBHMBATh JIEHCTBUTENbHbIE YHCIIa PA3HBIMU CIIOCO0AMU;

— YIOpSAJIOYMBATh 4YMCJIA, 3alMCaHHble B BUAE OOBIKHOBEHHOW M JECATHMYHOM Jpodu, dvucia,
3aMMCaHHbIe C UCIOJIb30BaHHEM apu(PMETHUECKOTO KBaJpaTHOIO KOPHS, KOPHEN CTereHH OoJbIe 2;
— Haxoautb HOJ] m HOK pa3ubiMu ciocobaMu U UCTIOIb30BaTh UX MPU PELICHUH 3a/1a4;

— BBITNOJIHATH BBIYMCIEHUS U MIPeOO0pa30BaHUs BbIpaXEHHM, ColepKalliuX AeCTBUTEIbHbIE YHCTa, B
TOM 4MCJI€ KOPHU HaTypaIbHBIX CTEIICHEH;

—  BBINOJHATH  CTAaHAApTHBIE  TOXKIECTBEHHbIE  MpeoOpa3oBaHUsl  TPUTOHOMETPHUYECKHX,
JOrapu(PpMHUECKUX, CTETIEHHBIX, HPPALIMOHATIBHBIX BBIPAKEHUH.

B noseceonesnotl dcusnu u npu u3y4eHuu opyux npeomemos:



— BBINOJIHATh U OOBSICHATH CPABHEHUE PE3yJIbTAaTOB BBIUMCICHUN MTPU PELLICHUH IPAKTUYECKUX 3a/1a4,
B TOM YHCJIE TPUOTMKEHHBIX BHIYUCICHUH, HCTIOJB3Ys Pa3HbIE CIIOCOObI CPAaBHEHUH;

— 3alMChIBaTh, CPAaBHUBATh, OKPYIJIATh YUCIIOBBIE AHHBIE PEAIBHBIX BEIMYUH C HMCIIOIb30BAHHEM
Pa3HbIX CUCTEM U3MEPEHUS;

— COCTaBJISATh U OLIEHUBATh Pa3HbIMU CIIOCOOAMU YHUCIIOBBIE BBIPAKEHMSI IPU PELLIEHUH MPAKTUYECKUX
3a[a4 ¥ 3a/1a4 U3 JPYrux y4eOHBIX MPeMETOB

Buinycknuk nonyuum 603m03#cHOCHb HAYUUMbCA:

— CBOOOHO ONIEPUPOBATH YMCIOBBIMU MHOKECTBAMH IIPH PELLICHUU 337ay;

— [IOHMMATb [IPUYMHBI U OCHOBHBIE UJIEU PACHIMPEHNUS YUCIOBBIX MHOKECTB;

— BJIa/IETh OCHOBHBIMH IOHATUSAMU TEOPUU JEIUMOCTH IIPU PELIEHUH CTaHAAPTHBIX 3a7a4

— UMeTh 0a30BbIE MPECTABIECHUS O MHOXKECTBE KOMIUIEKCHBIX UHCET,

- CcBOOOIHO BBITNOJIHATH TOKJIECTBEHHbBIE npeodpazoBaHus TPUTOHOMETPUUECKHUX,
JOTapu(PpMHUECKUX, CTETICHHBIX BBIPAKECHUH;

— Biageth hopmynoi bunoma HeroToHa;

— IPUMEHSITH [P PELICHUHU 3a]1a4 TeOpeMy o JinHelHoM npeactasineHun HO/JL;

— IPUMEHATh U petieHnu 3aaa4y Kuraiickyro Teopemy 00 ocTaTkax;

— IPUMEHSTH [P pelIeHnH 3a1a4 Manyro teopemy Depma;

— YMETb BBIIOJIHATH 3alIUCh YKUCIIA B IIO3ULIMOHHON CUCTEME CUMCIICHUS;

— IPUMEHATHh IpPU PELICHUHM 3a/lad TEOPETUKO-YUCIIOBbIE (YHKLHMHU: YUCIO U CyMMa JeluTenei,
bynkuuio Ditnepa;

— IPUMEHSTh IIPU PELICHUH 33/1a4 LIeTTHbIE IpooH;

— IPUMEHSTh MIPU PELICHNUH 3324 MHOTOWIEHBI C IEHCTBUTEIBHBIMU U 1ENBIMU KO3 (DULIEHTaMU;

— BJIQJIETh MOHATHUAMU MPUBOJAUMBIN U HENPUBOAUMBIH MHOTOYIEH U MPUMEHATh UX MPH PELICHUU
3az1ay;

— IPUMEHSTh NIPU peteHnu 3a1a4 OCHOBHYIO TeOpeMy ajireOpsbl;

— MPUMEHSTh MpPU PEUIeHUM 3a/Jad MpocTeWlne (QYHKIMM KOMIUJIEKCHOW MEpPeMEHHON Kak
reoMeTpuuecKue npeodpa3oBaHus

Dynkyuu

Buinycknuk nayuumcs:

Bnaners MOHATHSMHU: 3aBUCUMOCTb BEIUYMH, (DYHKIHMS, apryMEHT M 3HaueHue (QYyHKLIUHU, 00JacTh
OTIpeNieIeHUs] U MHOXECTBO 3HAYeHUH (YHKUUH, TpapuK 3aBUCUMOCTH, rpaduk (yHKIHU, HYIU
(GYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTaHUE HA YMCIOBOM IPOMEXKYTKE, yObIBaHHE Ha

YHUCIIOBOM IIPOMEKYTKE, HauOoJbIIee U HAaUMEHbIIIee 3HAUYCHUE (bYHKHI/H/I Ha YU CJIOBOM ITPOMEIKYTKE,



nepuoauyeckass GyHKUUsS, MEPUOA, YE€THas U HeueTHas (YHKLUUHU; YMETh NMPUMEHATh 3TH MOHATHUS
IIPY PELICHUN 3a/]a4;

— BIIQJIETh IOHATUEM CTEleHHass (YHKLHUSA; CTPOUTh €€ IpaduK M yMEeTb IPUMEHSTh CBOMICTBa
CTETIeHHOW (PYHKIIMU MPH PEIICHUH 3a/1a4;

— BIAJETh NOHATHSAMH IIOKa3aTelbHas (YHKLHUS, DKCIOHEHTa; CTPOMTh WX Tpauku U yMeTb
NPUMEHSTH CBOMCTBA MOKA3aTENbHON (DYHKIIMM NIPU PELICHUH 33/1a4;

— BJIAJIETh TOHATHEM JiorapupMuuecKas QyHKIHS; CTPOUTH €€ rpaduK U yMETh IPUMEHSTh CBOICTBA
JorapupmMuueckoi (yHKIMU IPU PELICHUH 3a/1a4;

— BJIJICTh NOHATHAMH TPUTOHOMETpUYECKHE (PYHKUUH; CTPOUTHh MX TpaduKH U yMETh NMPUMEHSTH
CBOWCTBA TPUTOHOMETPUYECKUX (PYHKIHUI NpH pEeIIeHUH 3a/ad; — BIAAETh NOHATHEM OOpaTHas
(GyHKIMS; TPUMEHATD 3TO MOHATHE MPU PELIEHUU 3aja4d; — IPUMEHATh [P PELICHUH 3a/1a4 CBOWCTBA
(GYHKUUH: 4eTHOCTh, HEPUOIUYHOCT, OTPAaHUUYEHHOCTbD;

— IPUMEHSTh MIPU PEUICHUH 3334 MpeoOpa3oBaHus rpaduKoB QyHKIHIA;

— BJAJETh MOHATUSAMHU YHUCIIOBAs IOCIEIOBATEIBbHOCTh, apu(MeTHUecKass M TIeoMeTpUYecKas
IIPOrpeccust;

— MPHUMEHATh TPU PEHICHWH 337ad CBOWCTBA M TMPHU3HAKK apU(PMETHYECKOH U TEOMETPUYECKON
MPOrPECCH.

B nosceounesnoii socuznu u npu uzyyeHuu Opyeux y4eoHvlx npeomemoas:

— OIlpeNesIATh MO0 IpaguKaM U MCIOJIb30BaTh JUIsl peLeHHs MPUKJIAAHBIX 337a4 CBOMCTBA peabHbIX
IIPOLIECCOB U 3aBUCUMOCTEN (HauOoOJbIIME W HAUMEHBIINE 3HAUEHUs, MPOMEXKYTKH BO3pACTaHMS U
yObIBaHUS QYHKIMH, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA, aCUMITOTHI, TOUKU Neperuda, nepuoi u T.11.);
— UHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKONW CUTYaLlUN;.

— OIpEeNeNATh Mo rpadukaM MpocTeiine XapakTepUCTHKU MEPUOANYECKHX MPOLECCOB B OMOJIOTHH,
9KOHOMMKE, MY3bIKE, paAHOCBS3H U JIp. (aMIUIUTY/1a, IEPUOJ U T.I1.)

Buinycknuk nonayuum 603m03#CHOCHb HAYUUMbCAS

- BJIQJICTh IIOHSATUEM aCUMITOTHI M YMETb €r0 IPUMEHSTh IIPU PEICHHUH 3a/1a4;

- IPUMEHSTh METO/IbI PELLIEHNUS MPOCTEUINX TU(PepeHINANBHBIX YPaBHEHUH NIEPBOTO U BTOPOTO MOPSIAKOB.

Texcmogvie 3a0auu

Buinycknuk nayuumcesn:

— Pemrats pasHble 3a/1a4u NOBBILIEHHON TPYIHOCTH;

— aHaAJIM3MPOBATh YCIOBHUE 3a/1a4M, BEIOUPATh ONTHUMAJIbHBIN METOJ pelIeHHsl 3a/1auM, paccMaTpuBast
pa3iIMYHbIE METOBI;

— CTPpOUTH MOJCJIb PCIICHHUA 3aa4u, IPOBOJUTE AJOKA3ATCIbHBIC PACCYXKACHUS TP PCIICHHUU 3a1a4u,



— pewmarp 3a1add, Tpedyromue nepedopa BapHaHTOB, MPOBEPKH YCIOBHI, BHIOOpa ONTUMAIBLHOTO
pe3ynbTara;

B nosceonesnotl dcusnu u npu u3y4eHuu Opyeux npeomemos:

— pemaTh NPaKTHYECKHE 33/1a41 U 33aJa4H U3 APYTUX NPEAMETOB

BuinycKnuk noiyuum 603MO0MCHOCHb HAYYUMbCA:

— QHAIM3MPOBAaTh M HWHTEPIPETUPOBATH IIOJYYCHHBIC DEIICHUS B KOHTEKCTE YCIIOBHS 3aayH,
BBIOMPATH pEIICHUs], He IPOTUBOPEYALIIE KOHTEKCTY;

— MEPEeBOJUTH MPH PEIICHUH 3a]a4d MHPOPMALUIO U3 OJHON (POPMBI 3aIHCH B APYTYIO, UCIIONb3YS

pY HEOOXOIUMOCTH CXEMbI, TaOIHIIbI, TpadUKH, JTHATPAMMBI.

11 knacc

Ypasuenusn u nepasencmea

Buinycknuk nayuumcsa:

— CB00OOIHO OmEpHpOBATH MOHATHAMHU: YPaBHEHHE, HEPAaBEHCTBO, PABHOCHIIbHBIC YPAaBHEHUS H
HEPABEHCTBA, YPABHEHHUE, SABIIAIOLLEECS CIEIACTBUEM JIPYroro ypaBHEHUS, ypaBHEHUS, PABHOCUJIbHBIC
Ha MHOXXECTBE, PaBHOCHJIbHBIC MPEOOPA30BaHUs YPAaBHEHHIA; — pEIIaTh Pa3HbIC BBl YPABHEHHNA U
HEpaBEHCTB M MX CHCTEM, B TOM 4YHCIE HEKOTOpble ypaBHeHHs 3-i u 4-i creneHeil, IpoOHO-
palyoHalIbHbIE U UPPALMOHAIIBHEIC,

— OBJIaJIeTh OCHOBHBIMHU THIIAMHU I10KA3aTEJIbHBIX, JIOTapU(PMUUECKUX, UPPALIMOHATIBHBIX, CTEIIEHHBIX
YpaBHEHUU M HEPAaBEHCTB U CTAHJAPTHBIMU METOJAMH UX PEUICHUH U MPUMEHSTh UX MPU PEUICHUH
3az1ay;

— IIPUMEHSATH TeopemMy be3y K perieHnto ypaBHEHUM;

— IPUMEHATh TeopeMy Buera [uis peleHns HEKOTOPBIX YPaBHEHHM CTENIEHH BBILIE BTOPOU;

— MOHUMATh CMBICI TEOPEM O PABHOCHJIBHBIX M HEPABHOCWJIBHBIX MPEe0oOpa3oBaHUSX ypaBHEHUH U
YMETb UX JI0Ka3bIBATh;

— BJAJIeTh METOJaMH pEIIeHUs ypaBHEHUH, HEPaBEHCTB U HUX CUCTEM, yMETh BBIOMpAThb METOJ
perieHus 1 000CHOBBIBAaTh CBOW BHIOOD;

— UCHOJB30BaTh METO/ MHTEPBAJIOB JUIsSl PELLICHUS] HEPABEHCTB, B TOM YHCIIE IPOOHO-PAlIMOHATIBHBIX
U BKJIIOYAIOUINX B c€0s HPpalliOHAJIbHbIE BHIPAYKEHUS;

— pewmarh anreOpandeckue YpaBHEHHS U HEpPaBeHCTBA W MX CHUCTEMBl C MapaMeTpamu
areOpandeckuM U rpapuueckuM MeTOJaMu;

— BJIa/IETh Pa3HbIMU METOJIaMU J10Ka3aTeIbCTBA HEPABEHCTB;

— peiaTb YpaBHCHUS B LCJIbIX YHUCIIAX;



— m300pakaTh MHOXKECTBA Ha IIJIOCKOCTH, 3aJaBacMble YpPaBHCHHUSMH, HEPaBEHCTBAMH M UX
CHUCTEMaMU;

— CBOOOJHO HCIIOJIB30BAaTh TOXKIECTBEHHbIE MpPeoOpa3oBaHUs MPU PEIICHWH YpAaBHEHUN U CUCTEM
YpaBHEHUU.

B nogceonesnotl sHcuznu u npu uzyueHuu Opyaux npeomemoas:.

— COCTaBIIATh U peIllaTh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PELICHUH 33/1a4 APYTUX y4eOHBIX
MPEIMETOB;

— BBINOJHATH OLEHKY NPaBAONOA00US pPe3yJbTAaTOB, IMOJIYYaEMbIX MPU PELICHUU Pa3IUnYHBIX
ypaBHEHUI, HEPABEHCTB U UX CUCTEM IPU PEIICHUH 33/1a4 IPYTHX yUEOHBIX MPEAMETOB;

— COCTaBJAATh U PEILIATh YPABHECHHMS U HEPABEHCTBA C IApaMETPaMH IpPU PELUICHUU 3a4a4 APYrux
yueOHBIX MPEIMETOB;

— COCTaBJISITh YPABHEHHE, HEPABEHCTBO WJIM MX CUCTEMY, OINHUCHIBAIOIINE PEAIbHYIO CUTYAIUIO WU
MPUKIAJHYIO 3a7a4y, HUHTEPIPETUPOBATH MOTYYECHHBIE PE3YJIbTAThl; — MCIOJIb30BaTh MPOIPAMMHBIE
CpelCTBa MPU PELICHUH OTJEIbHBIX KJIACCOB YPABHEHUN U HEPABEHCTB

Buvinycknuk noayuum 603mM0)4CHOCIb HAYUUMBCA:

— CBOOOJIHO OMpEeNATh TUIl M BHIOMpPATh METOJ PEIICHUs MOKa3aTeNbHBIX M JIOrapu(pMUYECKUX
YpaBHEHUH U HEPABEHCTB, UPPALHUOHAIBHBIX YPAaBHEHUH M HEPABEHCTB, TPUTOHOMETPUUYECKUX
YpaBHEHUH U HEPABEHCTB, UX CUCTEM;

— CBOOOJIHO peliaTh CUCTEMBbI IMHEHHBIX YpaBHEHMUIA;

— pelIaTh OCHOBHBIE TUIIBI YPABHEHUN U HEPABEHCTB C ITApaMETPAMMU;

— IPUMEHSATH NPU PEIIeHNH 3a7a4 HepaBeHcTBa Komm — byHsikoBckoro, bepHyiiy;

— HMETh MNPEICTABIECHUE O HEPABEHCTBAX MEXIY CPEIHMMHU CTENEeHHbIMU DYyHKIMU — BIIAJETh
MOHATHEM aCHUMITOTHI U YMETh €r0 MPUMEHSTh MPH PEIICHUH 33]1a4;

— IPUMEHATh METOMABl PEHICHUs MPOCTeHIUX TuddepeHIInaTbHbIX YPaBHEHUN MEPBOTO U BTOPOTO

MOPSIIKOB

dnemenmol mamemamuuecKkozo aHanu3a

Buvinycknuk nayuumcesn:

— Brnanets nonsituem 6eckoHEUHO yOBIBarOIIasi FeOMETpUYECcKasi Mporpeccus U yMeTb IPUMEHATH €ro
IIPYU PELLEHUN 3a/1a4;

— IIPUMEHSATH JUIS PELICHUS 3a1a4 TEOPUIO IIPEEIIOB;

— BJIaJETh MOHATUSAMH OECKOHEYHO OOJbINe U OECKOHEYHO Mallble YHCIIOBBIE MOCIEI0BATEIbHOCTH

" YMCTb CpaBHHUBATb OCCKOHEYHO OO0JIbIINE U OECKOHESYHO MaJibIe nOoCICA0BAaTCIbHOCTH,



— BJIAJETh MOHATHAMM: MPOU3BOJAHAS (YHKIMU B TOYKE, NMPOU3BOJAHAA (DYHKIMH;, — BBIYUCIATDH
MIPOU3BOIHBIC JIEMEHTAPHBIX (PYHKUIUN U X KOMOMHALIUN;

— uccienoBaTh QYHKIMHM HA MOHOTOHHOCTb M 3KCTPEMYMbI; — CTPOUTH IpaUKU U MPUMEHSATH K
PELICHHUIO 33/1a4, B TOM YUCJIE C TapaMETPOM;

— BJIQ/IETh MOHATHEM KacaTesbHas K TpaduKy QYHKIIMH U YMETh IPUMEHSTh €ro P PElICHUU 33]1aY;
— BJIAJETh MOHATHAMH NEepBOOOpa3Has (YHKIIMS, ONpEAeICHHbIH UHTErpal; — IPUMEHATh TEOpPEMY
Herotona—JIeiibanIa u ee cneacTBUS ISl PEIICHUS 3a/1a4.

B noeceonegnotl scuznu u npu uzyueHuu Opy2ux y4eOHbvlx npeomemos:.

— pemiath MPHUKIAJHBIE 3a/a4d U3 OHOJOTHH, (PU3UKU, XUMHUU, SKOHOMUKH U JIPYTHX HPEIMETOB,
CBSI3aHHBIE C UCCIIEI0BAHUEM XapaKTEPUCTUK IIPOLIECCOB;

— UHTEPIPETUPOBATH MOTYUEHHbIE PE3YIIbTAThI

Buvinycknuk noayuum 603mM0)4CHOCHb HAYUUMBCA:

-cBOOOJTHO BIAAETh CTAaHAAPTHBIM alapaToM MaTeMaTU4YecKOro aHajau3a /s BbIUMCICHUS
MPOU3BOIHBIX (PYHKIIMH OJHON IEePEMEHHOI;

— CBOOOJAHO NPHUMEHATH ammapar MaTeMaTHYeCKOro aHalu3a JUisi ucciaenoBaHus (GyHKIUN U
NOCTPOCHHS TPadUKOB, B TOM YHCIIEC UCCIEIOBAHHS HA BBITYKIIOCTh;

— OMepUPOBATH MOHITHEM MEPBOOOPA3HON (YHKIIUH JIJIS pElIeHHs 3a/1a4;

— OBNIaJIETh OCHOBHBIMU CBeleHUsIMU 00 wuHTerpane Hpriorona—JIeiiOHuma u ero mpocTelimmx
IPUMEHEHUSX;

— ONEpPUPOBATH B CTAHAAPTHBIX CUTYALUAX IPOU3BOAHBIMU BBICIIUX MTOPSIKOB;

— YMeThb IPUMEHATH NP PEIIEHUH 3a/1a4 CBOMCTBA HENPEPHIBHBIX (DYHKIIMMI;

— YMETb IPHUMEHATH IpU PEIICHUM 3a7ad TeopeMbl Belepmrpacca; — yMeThb BBIIOJIHATH
NpUOIMKEHHbIE BBIYMCIEHUS (METOAbl pEIIeHHsS YpaBHEHWH, BBIUMUCICHHS OIpPEAEICHHOIO
UHTETpasa);

— YMETb NPHUMEHSTh IPUJIOKEHUE MPOU3BOJHOW M OIPENEICHHOIO MHTErpajga K pELISHUIO 3a1ady
€CTECTBO3HAHUS;

— BJIQJIETh MOHATUSMHU BTOpas MPOU3BOJIHAS, BBITYKJIOCTh Ipaduka GyHKIIMU U YMETh UCCIIEOBATh
(GYHKIIMIO Ha BBITYKJIOCTh

Cmamucmuka u meopus 6epoamuocmeil, 102uKa 4 KOMOUHAMOPUKa

Buinycknuk nayuumcesn:

OnepupoBaTb OCHOBHBIMHM OIMCATEIILHBIMU XapaKTEPUCTHKAMHU YHCIOBOro HalOopa, MOHSITHEM
reHepajibHasi COBOKYITHOCTh M BBIOOPKOH U3 Hee;

— OIepUpoBaTh MOHATHSIMHM: YacTOTa U BEPOSATHOCTb COOBITHS, CymMMa U TPOU3BEICHHE

BepOHTHOCTeﬁ, BBIUUCIIATE BEPOATHOCTHU COOBITHI HA OCHOBE nmoacueTa 4ucjia unCxoaosB,



— BJIaJICTh OCHOBHBIMH MOHATHSIMUA KOMOMHATOPUKU U YMETh UX MIPUMEHSATH IIPH PELICHUHU 33]1ay;

— UMETb IpeJCTaBIeHNE 00 OCHOBAaX TEOPUH BEPOSTHOCTEIH;

— UMETb IPEJCTABICHNUE O TUCKPETHBIX U HENIPEPHIBHBIX CIy4YailHbIX BEJIMUMHAX U PACHpPECIICHUsX,
0 HE3aBHCHUMOCTH CIIy4YalHbIX BEIHYUH;

— UMETh NPEJCTABJICHNE O MAaTEMAaTUUECKOM OKUJAHUM U AUCIIEPCUM CIy4YallHbIX BEJIUYUH;

— HMETh NIPEJCTaBICHUE O COBMECTHBIX PACIpPENEICHUSX CIy4YalHbIX BEIMYMH; — IOHUMATh CYTh
3aKOHa OOJIBIIMX YKCEN U BEIDOPOYHOI'O METO/1a U3MEPEHHUSI BEPOSITHOCTEI!;

— MMETh IIPEJICTABICHUE O HOPMaJIbHOM PAacCHpEeelIeHUH U NPUMEPAX HOPMAIBHO PACIPEAEICHHBIX
CIIy4alHbIX BEJIMYMH; — UMETh IPEJCTABICHNUE O KOPPEISLUH CIy4yalHbIX BEJIUYHUH.

B noeceownesnotl sicusnu u npu uzyueruu Opyeux npeomemos:

— BBIYHUCIISITH MITH OIICHUBATh BEPOSTHOCTU COOBITHI B peaIbHOM KU3HHU;

— BBIOMPATh METOJIBI OIXOISIIETO MPEICTABICHHS U 00paOOTKU TaHHBIX

BuvinyckHuk nonyuum 603MOMCHOCHIb HAYYUMBCA:

— UMETh MPEJICTABIEHUE O UEHTPAIbHOU MPEICIIBHON TEOPEME;

— UMETb IPEJICTAaBICHNUE O BEIOOPOYHOM KO3 (DULIMEHTE KOPPEISIMH U JIMHEHHON perpeccum;

— HUMETh IPEACTAaBICHUE O CTaTUCTHUYECKHUX TMIIOTE3aX M IPOBEPKE CTATUCTUYECKOM TUIOTE3BI, O
CTaTHCTUKE KPUTEPHS U €€ YPOBHE 3HAUUMOCTH;

— UMETh NPEJCTABJIEHUE O CBA3HM MIIUPUUECKUX U TEOPETUUECKUX paclpeesCHUN;

— HUMETh TNPEJCTABIEHUE O KOJUPOBAHUH, JBOMYHOM 3amUCH, JIBOMYHOM JIEPEBE; — BIAJETh
OCHOBHBIMH MOHATHUAMU Teopuu rpados (rpad, BepiirHa, pedpo, CTeNeHb BEPIIMHBL, YTk B Tpade) u
YMETh NPUMEHSTh UX MIPU PELICHUH 33/1a4;

— UMETb IPEJICTABICHUE O AEPEBBIX U YMETh IPUMEHSATH IIPH PELLICHUHN 3a7ay;

— BJIQ/IETh MTOHATHEM CBS3HOCTb U YMETh IPUMEHSTh KOMIIOHEHTHI CBSI3HOCTH IIPH PEIICHUH 33]1aY;

— YMETb OCYUIECTBJIATH ITyTH IO pedpaM, 00Xobl pedep 1 BepiiuH rpada;

— UMETh NpecTaBiIeHue 00 FHIEPOBOM U TraMUIBTOHOBOM ITYTH, UMETh MPEACTABIEHUE O TPYIHOCTH
3aJ]a4u HaXOKJACHUS TaMIIIbTOHOBA MTYTH;

— BJIQ/IETh MOHATUSIMU KOHEUHBIE Y CUETHBIE MHOKECTBA M YMETh X IIPUMEHSTh IIPH PELICHUHU 33]1aY;
— YMETb IPUMEHATh METO/] MaTEMaTHUYE€CKON MHAYKLINH;

— YMeTh MPUMEHSTH TPUHIHI J{HUpHXIie Ipy pelIeHn  3a1aq

I'eomerpus

Buinycknuk nayuumcesn:

-Brnagers reoMmerpuyecKMMM MOHSATHUSAMH IPU PEUICHUM 33Jad M IPOBEAECHUU MaTeMaTHYeCKHX

pacCyKIeHUN;



— CaMOCTOATENbHO (HOPMYIHPOBATH ONPEICICHHUSI T€OMETPUUECKUX (PUTYD, BBLABHIaTh TUIIOTE3BI O
HOBBIX CBOWCTBaX M IpHU3HAKAX IEOMETPUYECKUX (Uryp M OOOCHOBBIBaTH WIJIM OINPOBEpraTh HX,
000011aTh WM KOHKPETU3UPOBATh PE3yIbTaThl HA HOBBIX Kilaccax (Uryp, MPOBOJAUTH B HECIOXKHBIX
ciydasix Kiaccu(ukanuio Guryp mo pa3iaudHbIM OCHOBAHUSAM;

— HCCIenoBaTh YEPTEXH, BKIOYas KOMOMHAUWU (QUryp, U3BIEKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMALIKIO, TIPEACTABICHHYIO HA YePTEXKaX;

— pemarh 3aJa4yd I'E€OMETPUUYECKOTO COJEp)KaHHs, B TOM 4YHCIE B CHUTyalUsX, KOTJAa alrOPUTM
pelIeHUsT He CIeAyeT $BHO M3 YCIOBHs, BBINOJHATE HEOOXOMUMBIE JUISI pEIleHHUs 3aladu
JIONIOJIHUTEIIbHBIE TOCTPOEHHUS, HCCIEN0BaTh BO3MOXKHOCTH NPUMEHEHUs TeopeM U (opmyn i
peuenus 3anay;

— yMeTh (GOpPMYJIMPOBATh U JJOKAa3bIBaTh FT€OMETPUUECKUE YTBEPHKIACHUS;

— BIIAJIETh IIOHATUAMU CTEPEOMETPUHN: IPU3MA, MApAJLICIICIUIIE], IMPaMHIa, TETPadIp;

— UMEeTb NPECTaBICHUs 00 aKCMOMAax CTEPEOMETPHM U CIECACTBUSAX U3 HUX M YMETh MPUMEHSATh MX
IIPY PELICHUN 3a]a4;

— YMETb CTPOUTH CEYEHMS] MHOTOTPAHHHUKOB C UCIIOJb30BAHUEM Pa3IMYHBIX METO/OB, B TOM YHUCIIE U
METO/1A CIIE/0B;

— MMETh IPEICTABICHUE O CKPELIMBAIOUIMXCS NPAMBIX B IPOCTPAHCTBE U YMETh HAXOOUTh YroJl U
paccTosiHUE MEX]ly HUMU;

— IPUMEHATh TEOPEMBI O NapauIeIbHOCTU NPSAMBIX U IUIOCKOCTEH B NPOCTPAHCTBE IPU PELICHUU
3a/1a4;

— YMETb NIPUMEHSATH apajljIeIbHOE MPOEKTUPOBAHUE /111 U300pakeHus puryp;

— YMETb IPUMEHATH NEPIEHANKYISIPHOCTH MIPSMOU U IUIOCKOCTH IIPH PELICHUH 33]1a4;

— BJAJETh TOHATUSAMHU OPTOTOHAIBHOE NPOEKTUPOBAHUE, HAKIOHHBIE M MX IHPOEKLUUH, YMETbH
IPUMEHSTh TEOPEMY O TpeX MEPHEHANKYISIpax Mpu peUIeHUH 3a/1a4;

— BJIJIETh MOHATUSAMHU PACCTOSHUE MEXIY (UrypaMH B MIPOCTPAHCTBE, OOLINI MEepHEHIUKYISAP ABYX
CKPEIIMBAIOIINXCS NPAMBIX U YMETh IPUMEHAThH UX MPHU PELICHUHU 33]1a4;

— BJAJIeTh MOHATUEM YIOJ MEXAY MPSAMON U IUIOCKOCTBIO M YMETh NMPUMEHSATh €ro IMPHU PELIeHUU
3az1ay;

— BJIQ/IETh MOHATHUIMHU JIBYTPAHHBIN yTOJI, YTOJ MEX]Y MJIOCKOCTSMH, MEPIEHANKYISIPHbIE MIIOCKOCTH
Y YMETb IPUMEHATD UX IIPH PEIICHNUH 33/]aY;

— BJAJETh NOHATHUSAMM NpHU3Ma, MapajUlesienune] W MPUMEHSATh CBOMCTBAa mapajulelenurnena mnpu
pEILLIEHNN 3a/]a4;

— BJIAJICTh IIOHATHUEM prlMO}’FOJ’IBHBIfI nmapajijiCJICnuIca u NMpuMEHATEh €TI0 ITPU pCHICHUHA 3a/1a4,



— BJIAAETh IOHATUAMHU IHMPAMHUIA, BUABI NHUPAMUJ, HIEMEHTHI NPABWIBHONW INHUPAMUIBI U YMEThb
IIPUMEHATH UX IIPU PELICHUU 3a/1a4;

— UMETb NPEJCTABICHUE O TeopeMe Diiepa, IPaBUIbHBIX MHOTOTPDAHHUKAX;

— BJAJETh IMOHATHUEM IUIOIIAAM IOBEPXHOCTEH MHOIOTPAHHHUKOB M YMETh IPUMEHATH €ro IIpH
pEILLIECHNN 3a]a4;

— BJAJCTh NOHATUAMH Tela BpalleHWs (LUIMHIP, KOHYC, map M cdepa), UX CEYEHUS U YMETb
IIPUMEHSATD UX IIPU PELICHUU 3a/1a4;

— BIIAJICTh OHATUAMM KacaTeIbHbIE IPSIMbIE U INIOCKOCTU U YMETh IPUMEHATH IIPY PEILICHUN 3a1a4;
— MMETh MPEACTaBIECHUS O BIMCAHHBIX U ONHUCAHHBIX chepax U yMeTh NPUMEHATh UX MPH PELICHUU
3ajiay; — BJIaJeTh NOHATUAMU 00BEM, 00BEMbl MHOIOI'PaHHHUKOB, TEJl BPALLCHUs U IPUMEHATh X IIpU
pEILLIEeHNN 3a]a4;

— MMEThb IPEICTaBICHUE O Pa3BEPTKE IMIMHIAPA M KOHYCa, IUIOIIAAM MOBEPXHOCTU LMWJIMHApPA H
KOHYCa, YMETh IIPUMEHSTh UX IIPU PELICHUH 3a/1a4;

— UMETb IPEJCTaBICHUE O IUIOIMAAN ChepPbl U YMETh IPUMEHATh €ro IIPU PELICHUH 3a/1a4;

— yMETh peliaTh 3a7a4i Ha KOMOMHAIMM MHOTOTPAHHUKOB U TEJl BPAILEHHs]; — UMETh IPE/ICTaBICHUE
0 nogo0uu B MPOCTPAHCTBE M YMETh pellaTh 3aJayd Ha OTHOIIEHHE OOBEMOB M IUIOLIaAEH
MIOBEPXHOCTEH MOTOOHBIX GUTYP.

B noeceonegnoti scuznu u npu uzyveHuu Opy2ux npeomemos:

— COCTaBJIATH C HCIOJB30BAaHMEM CBOWMCTB I'€OMETPHUYECKUX (HUTYp MAaTEMAaTUYECKHE MOJIEIH JUIS
pelieHus 3a7ad IPAKTUYECKOIO XapakTepa M 3aJad W3 CMEXKHBIX JUCLHUILIMH, MCCIENOBAaTh
MIOJIYYEHHBIE MOJIEIIM U UHTEPIIPETUPOBATH PE3YyIbTaT

Buinycknuk nonyuum 603mM03#CHOCHb HAYUUMbCAS

Nmets npescTaBieHne 00 akCHOMaTHYECKOM METO/IE;

BIIAJCTh IOHATUEM TI'E€OMETPUYECKHE MECTa TOYEK B IIPOCTPAHCTBE U YMETb INPUMEHATh UX IS
peuenus 3auag;

YMETB NIPUMEHATH Ul PELICHUs 3a[a4 CBOMCTBA IUNIOCKUX U ABYTPAHHBIX YIJIOB, TPEXTPAHHOIO YIJIA,
TEOPEMBI KOCHHYCOB ¥ CUHYCOB JUUISl TPEXTPAHHOTO YIJIA;

BIAJCTh IOHATHEM NEPICHAMKYISIPHOE CEYEHUE NPU3MBI U YMETb IPUMEHATh €0 INPU PEUICHUHU
3az1ay;

UMETBH NIPEACTABICHUE O JBONCTBEHHOCTHU IIPaBUIbHBIX MHOIOIPAHHUKOB;

BIAJCTh IOHATUAMHU LEHTPAJIbHOE M NAPAIIEIBHOE IPOCKTUPOBAHME U IPUMEHATH HUX IIPU
IIOCTPOEHNH CEYEHUN MHOTOI'PAaHHUKOB METOJIOM ITPOEKIMH;

UMETh IMPEACTABICHUE O pPa3BEPTKE MHOIOIPaHHUKA M KpaTyaulleM IIyTH Ha IIOBEPXHOCTH

MHOI'OI'paHHHUKA,



MMETBH NIPECTaBICHUE O KOHNYECKUX CEUCHUSX;
UMETb MPEJICTaBIEHUE O Kacalouuxcs chepax 1 KOMOMHAIMU TEJ BPAIEHUS U YMETh IPUMEHSTh MX
IIPY PEILICHUN 3a]a4;

OPUMEHSTH MIPH PELICHUH 337a4 (OPMYITy paCCTOSIHHS OT TOYKH JI0 IJIOCKOCTH;

BJIQJIETh Pa3HbIMU CIIOCOOAMM 3aJaHMs MPSAMON YpaBHEHMSIMM M YMETh HPUMEHATH IIPU PELICHUU
3ajad4;

IIPUMEHSATD [IPU PELICHUH 3a/1a4 U J0Ka3aTeIbCTBE TEOPEM BEKTOPHBIA METO U METOJ KOOPAUHAT;
UMEThb NpEICTaBICHHE 00 aKcuomMax o0beMa, MPUMEHSATh (HOpMyIbl 00BEMOB MPSMOYTOJIBLHOTO
napajuleienunesa, Npyu3sMsl U MAPaMUIbl, TETpadapa IPU PELICHUN 3a/1a4;

IPUMEHSTH TEOPEMbI 00 OTHOIIEHHUSIX 00HEMOB MPH PEILICHUH 33/a4;

OPUMEHATh MHTErpajl JUisl BbIUKCIEHHMS OOBEMOB W IOBEPXHOCTEH TeNl BpAILEHMSI, BBIYUCICHUS
Ionaau c(hepruIecKoro mnosica 1 00beMa IapoBoro CIIOs;

UMETh MPEJCTABICHUE O [BIKEHUAX B IPOCTPAHCTBE: IAPAUIEIBHOM IIEPEHOCE, CUMMETPUHU
OTHOCHUTEJIBHO IUIOCKOCTH, LEHTPAIBHONW CHUMMETPUHU, IOBOPOTE OTHOCUTENIBHO INPSMOM, BUHTOBOMN
CUMMETPUH, YMETh IPUMEHATH UX IPU PELICHUU 3a/1ay;

MMETH NPEACTABICHHUE O IIJIOIAN OPTOrOHAJIBLHOM MPOEKIINH;

MMETH MPEJCTABICHUE O TPEXTPAHHOM M MHOTOI'PAaHHOM YTJIE U IIPUMEHSATh CBOMCTBA IIJIOCKUX YIJIOB
MHOT'OTPaHHOI0 yIJia IIPU PELICHUH 33]1a4;

UMETh NPEJCTaBICHUS O MPeoOpa3oBaHUU MOAOOMS, TOMOTETUM U YMEThb HPUMEHATh MX IpU
pELICHUH 3a/1a4;

YMETh PelIaTh 3aJa41 Ha MIJIOCKOCTH METOJIaMU CTEPEOMETPHUH;

YMETh NPUMEHSTH (POPMYIIbl 00BEMOB MPH PEIICHUH 3aa4

Bexmopul u koopounamur ¢ npocmpancmee

Boinycknuk naywumcsa:

— Bnazets NOHATHSAMEI BEKTOPBI U UX KOOPAUHATHI;

— YMETb BBINOJIHATH ONEpaIK HaJl BEKTOPaMU;

— UCIOJIb30BaTh CKAJSIPHOE NMPOU3BEICHNE BEKTOPOB TP PELICHUHN 33]1a4;

— NPUMEHATH YpaBHEHHE MJIOCKOCTH, (POPMYITy pacCTOSTHUS MEXAY TOUKaMH, ypaBHEHUE chepbl pu
pEILIeHNH 3a/ad4;

— IIPUMEHSTH BEKTOPBI U METOJ KOOPAMHAT B IIPOCTPAHCTBE IPU PEIICHUH 3a4a4

BuinyckHuk noayuum 603mM0)4cHOCHb HAYUUMBCA:

HaXOJUTh 00bEM NapasuieNenuneia ¥ TeTpadipa, 3alaHHbIX KOOPAMHATAMU CBOMX BEPILUH;

3a1aBaTh NPsIMYIO B IPOCTPAHCTBC,



HaxXo4UuTh PACCTOSIHUC OT TOYKH 0 INIOCKOCTHU B CUCTCME KOOPAWHAT,

- HaXOoOUTH paCCTOAHUE MCKAY CKPCIINBAIOIIUMUCS IIPAMBIMHU, 3aJaHHBIMU B CUCTEMC KOOpJAHWHAT.

Hcmopua mamemamuxu

—HMMETh MPEJICTABIICHUE O BKJIAJE BBIJAIOIIUXCS MATEMAaTUKOB B pPa3BUTHE HAYKH; — MIOHUMATh POJIb
MaTeMaTuKu B pazsutuu Poccun

Memoobr mamemamuxu

Buvinycknuk nayuumcs:

WCIIOJIb30BaTh OCHOBHBIC METOJBI JIOKA3aTEIbCTBA, IPOBOJUTH JOKA3aTEIbCTBO M BBHIMOJIHATH
ONPOBEPKEHUE;

MIPUMEHSTh OCHOBHBIE METOIbI PEILICHUSI MAaTEMAaTHUECKUX 3a7ad;

Ha OCHOBE MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE XapaKTEepU30BaTh KPacoOTy U COBEPIIEHCTBO
OKPY’KaIoIIero MUpa U MPOU3BEICHHI UCKYCCTBA;

IPUMEHSTh MPOCTEUIINE MPOrPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI MPH
pEIIeHNH MaTeMaTHYECKHX 3aj1ad;

MOJIb30BAaThCsA NPHUKIAIHBIMA TPOTPaMMaMH M MPOrpaMMaMU CHMBOJIBHBIX BBIYMCICHUH IS
HCCIIEA0BAHNS MATEMATUYECKUX OOBEKTOB

Buvinycknuk noyuum 603M0MCHOCHIb HAYUUMbBCA:

- NPUMEHATh MaTeMAaTUYECKHWE 3HAHUS K HCCIIENOBAaHUIO OKPYKAIOLIEro MHpa (MOAECTUPOBaHUE

(1)I/I3I/I‘leCKI/IX IIpoOLECCOB, 3aJa41 SKOHOMUKHU

Conepxanue

Mopayas: Aaredpa m HayaIa MaTeMATHYECKOI0 aHAIN3a

10-11 kiaccnl

YUCJIA 1 YUCJIOBBIE BBIPA’KEHU A

Kopenb crenenn n> 1 u ero cpoiictBa. CTeneHb ¢ palMOHaJIbHBIM II0KA3aTEJIEM U €€ CBOMICTBA.
[TonsiTve O CTENEHN C IEHCTBUTENBHBIM OKA3aTENEM.

[lonstne norapudma uucna. JlecsITUUHBIM W HATypasbHBIN Jiora-pudMbl, yucio €. Boruncnenue
JNECSATUYHBIX U HATypaJlbHBIX JIOrapupMOB Ha KaibKynsTope. Ponp jorapudmoB B pacmmupeHuu
IIPAKTUYECKUX BO3MOKHOCTENW €CTECTBEHHBIX HAYK.

Pagnannas mepa yrnma. CuHyc, KOCHHYC, TaHI'€HC M KOTAHI€HC 4YHCla. APKCHUHYC, apKKOCHHYC,
apKTaHTe€HC, apKKOTAHI'€HC YHUCIIA.

KommiekcHble uwncna. AnreOpanyeckas, TeoMeTpuUYeckas M TpPUTOHOMETpuyeckass (OpMBI
KOMIUIEKCHBIX 4yHcell. [[eficTBUTENbHAsS U1 MHUMas 4acTh, MOAYJIb U apryMEHT KOMIUIEKCHOTO YHCIIA.

COHpﬂ)KCHHBIC W PpaBHBIC KOMIUJICKCHBIC YHCJIA. ApI/I(I)MeTI/I‘{CCKI/IC JENCTBUS HaJ KOMILIEKCHBIMU



yHucliaMd B pa3HbIX (opMax 3amucu. Bo3BeneHue B HATypajbHYIO CTENEHb KOMIUIEKCHOTO dYHCIa
(popmyna Myaspa). OcHoBHasI TeopeMa areOpsl (03 T0Ka3aTeTbCTBA).

TOXIAECTBEHHBIE IIPEOBPA3OBAHUSA

MHorowieH ¢ ofHOW NepeMeHHOM. JlenMMOocTh MHOrOWIEeHOB. [leneHne MHOrouieHa ¢ OCTaTKOM.
[lenble KOpHU MHOTOWIEHOB C IeNbIMH Kod(dduumentamu. PemieHue 1menbix anredpanyeckux
ypaBHeHuil. Cxema ['opuepa. Teopema besy. Uucino kopHeil MHoro-uneHa. bunom Herorona.
CpoiicTBa KOpHEH, cteneHeil u norapudmos. IIpeoOpazoBaHus BBIpa)K€HUH, COAEPKAIIUX KOPHH,
CTENEeHH U Jorapudmsl.

OcHOBHBIE  TpUTOHOMETpHUECKHe  ToxiaecTBa. @Dopmynsl  npuBeneHus. [IpeoOpasoBanus
TPUTOHOMETPUUECKUX BbIpakeHUH. CHHYC, KOCUHYC UM TAHI€HC CyMMbl M Pa3HOCTHU ABYX YIJIOB.
Tpuronomerpuyeckue (GyHKIUH ABOMHOrO yria. [IpeoOpazoBaHHMs CyMM TPUTOHOMETPHUYECKHX
dbyHKIIMI B mpousBeneHue u oOpaTHbIe mpeoOpa3oBaHus. BrIpakeHHE TPUTOHOMETPHUECKUX
GbyHKIMI Yepe3 TaHTeHC IMOJOBUHHOTO aprymeHTta. [IpeoOpa3oBaHue BBIpaKEHHUS, COJIEPIKAIIETO
o0paTHbIE TPUTOHOMETPUYECKHE (PYHKIIUH.

YPABHEHUSA U HEPABEHCTBA

Pewenne palurOHaNbHBIX, MPPALMOHAIIBHBIX, MIOKa3aTeNbHbIX, norapuMuyecKux,
TPUTOHOMETPUYECKUX YPABHEHHUI U HEPABEHCTB, a TAKKE UX CUCTEM.

OcCHOBHbBIE TIpUEMBl PELIEHUS CHCTEM YpaBHEHUM: IOJCTAHOBKA, CIJI0)KEHUE, BBEJECHHE HOBBIX
IIEPEMEHHBIX, YMHOKEHUE U JIEJICHUE OJHOIO YPAaBHEHUS CUCTEMBI Ha JIpyroe. PaBHOCUIIBHOCTH ypaB-
HEHUI, HEPABEHCTB M UX CUCTEM. PenieHue cucreMm ypaBHEHUM C JIByMsl HEM3BECTHbIMH. PelieHue
CHUCTEM HEPABEHCTB C OJHON HEM3BECTHOM.

VYpaBHeHMsI, HepaBEeHCTBAa U UX CHUCTEMBI C TapaMeTpaMH.

Jloka3aTenbCcTBO HEPABEHCTBA, B TOM YHCIIE C TIOMOIIBIO METO/1a MaTEMaTHUYECKON MHAYKLIUU.
Hcnonb3oBaHue CBOWCTB M TpauKoB (QPYHKIUI NMpU pelIeHWH YypaBHEHHH M HepaBeHCTB. MeTon
uHTEepBaJIOB. M300pakeHMe Ha KOOPJMHATHOM IUIOCKOCTM MHOXKECTBA pEIIEHUH ypaBHEHHIH,
HEPABEHCTB C JABYMs IEPEMEHHBIMHU U UX CHCTEM.

[IpumeHeHne MaTeMaTHYEeCKMX METOAOB JUIsl PELICHHS] COJAEP’KATENbHBIX 3aJad U3 Pa3IUYHbIX
oOnacTeil HayKH U NpakTUKU. HTepripeTaus pe3yabTara, yueT pealbHbIX OrpaHHYEHHH.
OYHKIIN

[Tonsitne ynkmuu. O6macte onpenenenus U obnacte 3HadeHu. ['padux Gynkmuu. [Mocrpoenue
rpa¢ukoB QPyHKIUH, 3aJaHHBIX Pa3TUIHBIME criocobamu. CBoicTBa (PYHKITUN: MOHOTOHHOCTb,
YEeTHOCTh U HEYETHOCTh, IEPUOTUYHOCTb, OTPAHUYEHHOCTh. [IpoMexXyTKH Bo3pacTaHus U yObIBaHMS,
HauOoJpIlee M HauMeHblIee 3Ha-ueHHs (yHKIMU. [Ipumepsl (YHKIMOHATIBHBIX 3aBUCUMOCTEH B

PCATBHBIX IMMPOLIECCaxX U ABJIICHHUAX.



Cnoxnast ¢ynkuus. BzaumHo oOparabie GyHkmuu. Ob6macTe omnpeaesieHus: U 00JacTh 3HAYECHUH
oOpartHoii ¢pyHkumu. I'paduku B3anMHO 0OpaTHbIX GyHKUMi. Haxoxnenue pyHKmuu, o0paTHON
nanHoil. IIpeoOpasoBanusi rpaMKOB: CABHI U PACTSHKEHHUE BJIOJb OCEW KOOPIMHAT, CUMMETPHS
OTHOCHUTEJIBHO OCEH KOOPAMHAT, Hadajla KO-OpAUHAT U IPSIMOH y = X.

Jlunelinas u kBagpaTudHas (QyHKIWMHA, QYHKIUS , UX cBoiicTBa W rpaduku. I'padux apobGHO-
nuHelHoU ¢yHkuuu. CterneHHas QyHKIHMS ¢ HATypalbHBIM MTOKa3aTeleM, MX CBOWCTBA U IpaduKu.
Tpuronomerpudeckue (QyHKIUH, UX CBOWCTBA W TrpaduKH, MEPHOAMYHOCTb, OCHOBHOH IEPHOI.
OO0patrHble TPUrOHOMETpUYECKHE (PYHKIIMM, UX CBOWCTBA U IpaduKu.

[Toka3zarenbHas u orapudpmuyeckas QyHKIHMU, X CBOMCTBA U IpaUKH.

INPEJAEJI U HEITIPEPBIBHOCTb ® YHKIIUN

[Tonsarue o HenpeprIBHOCTH (yHKIMHU. Teopema 0 MPOMEXyTOUHOM 3HAYCHUH ()YHKIIHH.

[Tonstue o npenene ¢ynxuuu. Ilpenen ¢pyHkuuu B Touke W Ha OeckoHeYHOCTH. OAHOCTOPOHHME
npezensl. CBsA3b MEX]y CyLIECTBOBAaHHEM IIPeJieia U HenpepbIBHOCThIO GyHKLUU. [Ipenen cyMMBl,
NPOM3BEACHUS M YacTHOTO (DYHKIMU. [ OpH30OHTANbHBIE, BEPTUKAIBHBIC U HAKIIOHHBIE ACHMIITOTHI.
IMPOU3BOJHASA

[Tonsatne o KacatenpHOM K Tpaguky GYHKUMH. YpaBHeHUE KacarenbHOH. OmnpezneneHue
npou3BoHON. ['eomerpuueckuil u ¢uznyeckuii cMmbicabl npou3BogHOM. IIpousBonHas creneHHON
¢yHkuu. Meton mMatemaruyeckoil MHIyKIuH. [Ipous3BoiHbIE CyMMBI, Pa3HOCTH, IPOU3BEICHUS U
gactHoro (yHkiuid. [Ipon3BomHBIE OCHOBHBIX 3JeMEHTApHBIX (QyHKIWA. [Ipom3BomHas CIOKHOM
¢ynkuuit. IlpomsBonnas HesBHOW (yHkuuu. IlpousBognas obOpatHoil ¢dyHkuuu. Bropas
IPOM3BOJIHAs, ee reoMeTpudeckuii u ¢pusndeckuit cmeicia. Teopema Jlarpanxka. [Ipumenenue nepsoit
Y BTOPOM MPOU3BOJIHBIX K UCCIIEJOBAaHUIO (PYHKIIMM U IOCTPOEHHUIO ee TpaduKa.

HuddepenunanbHoe ypaBHEHNE TAPMOHUYECKUX KOJIEOAHUH.

Hcnonp30BaHne NIPOU3BOAHON NIPU PEIICHUN YPAaBHEHUN M HEPABEHCTB. PellleHne TEKCTOBBIX 3a7ad
Ha HaXOX/IeHHe HauOOoJIBIINX W HAaMMEHBIINX 3HAYSHUH.

HUHTETPAJI

[Inomane kpuBonMHEHHOW Tpanenuu. WHTerpanm kak mpe-gen cymmbl.  [lepBooGpasHas.
[TepBooOpa3zHble OCHOBHBIX 3J€MEHTapHbIX (GyHKUuM. IlpaBuna BblYMCIEHHS NEPBOOOpa3HBIX.
®opmyna HetoTona—IJleitonuna. [Ipumeps! npuMeHeHust MHTerpaia B (pu3nke U TeOMETPUH.
BEPOATHOCTBb U CTATUCTHUKA

[IpencraBieHne JaHHBIX, KX YUCIOBBIE XapaKTEPUCTHKU.

Tabmuupl u nuarpammel. CryuaiiHbiii BeIOOp. MHTepriperanusi CTaTUCTUYECKMX IaHHBIX U MX
xapaktepucTuk. CiydaiiHoe COOBITHE W BepoOATHOCTh. Bprumcienue BepositHocTeil. IlepeGop

BapHAHTOB U 3JIEMEHThl KOMOMHATOPUKH ((POpPMYIIbI YKClia IEPECTAHOBOK, pa3MELIEHUI 1 COYeTaHU



anemeHToB). Ucnpitanus bepnymmm. CiydaiiHple BEIWYMHBI M HMX XapaKTepuCTUKU. Yactora u
BEPOSITHOCTb.

3akoH Oonpmux yrcen. OueHka BepoATHOCTEH HACTYIUICHUS COOBITUI B MPOCTEHITNX MPAKTHYECKUX
CUTyaIUsX.

JIOI'MKA U MHOXECTBA

TeopeTuKO-MHOXKECTBEHHbIE  IOHSTHUS:  MHOXKECTBO, 3JIe-MEHT MHO)KecTBa. (CTaHaapTHbIE
0003Ha4YEeHUsI YUCIIOBBIX MHOKECTB.

[Tycroe MHOXecTBO U ero obo3HaueHue. [logmHoxkecTBo. OObeUHEHUE U ITEPECeUYCHUE MHOKECTB.
Nnmoctpaiust OTHOIIEHUH MEXK1Yy MHOXKECTBAMHU C MOMOILBIO TUarpaMm Dujiepa.

OnemenTsl noruku. KBanTopsl OOmMIHOCTH W cymiecTBoBaHUsA. ClenoBaHME W PaBHOCHIBHOCTD.
Cucrema 1 cOBOKymHOCTh. Omipesienienus: U TeopeMbl. TeopeMa, oOpaTHas JaHHOU. J[oka3aTenbCTBoO.
HoxazarenbcTBo oT npotuBHOro. Ilpumep u kontpnpumep. IloHsiTHE 0 MeTroAe MareMaTHUYECKOM
UHIYKIUU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUHN

Hcropus pasBUTHS MOHATHS YUCIA: KOMILIEKCHBIE YHCIIA,

KOpHHM n-i creneHu. Mcropust Bompoca 0 HaX0IeHUH (HOpMYIT KOpHEH anredpanyecKkux ypaBHEHUH.
®opmynsl Kapaano. OcHoBHas Teopema anreOpsl. Mcropus passutus anredpsr: H. AGens, J. besy,
K. Taycc, V. T'opuep, H. Tapranesa, II. ®epma, C. Deppo. Hcropusi Bompoca 0 HaXOXKICHUU
KOMIUIEKCHBIX KOpHEW KBaJpaTHBIX M KyOuueckux ypaBHeHuil: J[x. Kapnmano, A. Myasp.
HepazpemumocTts B paaukanax ypaBHEHHH CTENIEHH, OOJBIIEeH YeThIpeX.

Hcrtopus pa3sutusa MareMmarnueckoro ananuza: JI. Komm, JI. Kponekep, 1. Kennep, U. Hetoton, I'.
Jlentonun. Uctopust pazsutus norapudmoB u snorapudmudeckux tadmui;: . bropru, J[. Henep, I'.
bpurc, A. Bnakk. Hcropus pa3BuTus H3MEpEHUs VIJIOB, €IUHUI] MX Hu3MepeHus. Pazpurtue
MareMaruuyeckou goruku: Y. ITupc, @. Opure, k. Benn.

Hcropus passutusa Teopuu BeposTHocTed U cratuctuku: I1. @epma, X. I'rovirenc, . bepuymm, I1.

Jlamnac, I1. JI. YeGrmes, U. HeroToH.

TemaTHuyeckoe NJIAHUPOBAHUE

10 xiace
KonaunuyecrBo
Ne m\nm Tema Koui-Bo k/p

4acoB

1 OyHKIHH U TpaduKh 20 1

2 CreneHu 1 KOpHU 17 1

3 [TokazarenpHas u norapudmudeckas GyHKuun | 22 1

4 Tpuronomerpuueckue GyHKIUU 50 2




S) BeposiTHOCTB M cTaTUCTHKA 9 1
6 [ToBTOpeHue 18 1
7 Utoro 136 7
11 knace
KoanuecrBo
Ne m\im Tema KoJ1-Bo K/p
4acoB
1 HenpepbIBHOCTH 1 Tipeienbl QyHKIUN 13
2 [TpousBoaHas PyHKITUH 17
3 Texnuka nmuddepeHpoBanms 28
4 NHterpan n npousBoaHas 13
5 BeposTHOCTh U cTatucTHKa 9
6 YpaBHEHUS, HEPABEHCTBA U MX CHCTEMBI 27
7 KommiekcHbie uncna 13
8 Peseps 16
HUtoro 136
COAEPXAHUE

Moayanb: I'eomerpus

10 -11 kaaccenl

[ToBTOpenue. Pemenne 3aau ¢ UCHOIb30BAHUEM CBOMCTB (PUTYp Ha MIOCKOCTU. Pemienue 3agay Ha
JI0Ka3aTeNNbCTBO M IIOCTPOEHHE KOHTPIPUMEPOB. [IprMeHeHne npocTelnmnX JOrMYECKHUX INPaBHIL.
Pemrenne 3amad ¢ MCIONIB30BAaHUEM TEOPEM O TPEYTOJIBHMKAX, COOTHOLIEHHH B MPAMOYTOJIbHBIX
TpPEeYrojabHUKaX, (PAKTOB, CBSA3aHHBIX C YEThIpEXYroJbHUKaMHU. PelneHue 3aiad ¢ MCIOIb30BaHUEM
(bakTOB, CBSI3aHHBIX C OKPYKHOCTSIMH. PelieHue 3ajay Ha M3MEpPEHMs Ha IUIOCKOCTH, BBIUMCIICHUS

JUIMH U IUIomanei. Pemenue 3agad ¢ MOMOIIBIO BCKTOPOB U KOOPAWHAT.
Harnsguas CTCPCOMCTpH:L. HpI/IBMa, mapaJjuieJICnuIica, nupamMmuaa, TeTpasap.

OCHOBHBIE TNOHATUS T€OMETPUM B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIIECACTBUS W3 HUX.
[Tonarue 06 akcuomarmueckom Mertone. Teopema Menenast mis Tetpa’iapa. IlocTtpoeHue ceueHuit
MHOTOTPaHHUKOB MeToJoM cienoB. LlenTpanbHoe mnpoektupoBanue. Iloctpoenue cedenwuit

MHOTOTPAaHHUKOB METOJOM ITPOEKIIHIA.



CxpelmuBaromuecs: mpsiMbl€ B MPOCTPAHCTBE. YTOJI MEXKIY HUMU. MeTObl HaX0XKIAEHUS PACCTOSHHUI

MEXY CKPELUBAIOLIUMUCS MPSMBIMU.

TeopeMbl 0 MapauIEIBHOCTH MPAMBIX M IUIOCKOCTEH B IpocTtpaHcrBe. IlapamiensHoe

NPOCKTHPOBAaHUE U n300pakeHue ¢puryp. I'eomerpruyeckre Mmecta TOYEK B IPOCTPAHCTBE.

[lepnennukynsipHOCTh IpAMOM U IIOCKOCTU. OpTOroHanbHOE IpoeKkTHpoBaHue. HakiioHHbBIE U

npoekuuu. Teopema o Tpex MepreHIuKyIsIpax.

Buast terpasipoB. OpTOLEHTPUYECKUN TETpa’ap, KapKaCHBIA TETpa’/ip, paBHOTPAHHBIM TETpasrap.
[TpsimoyronbHbIl TeTpasap. Meauanbsl U OuMmenuanbsl TeTpadjpa. JlocTpauBaHue TeTpasapa [0

napauicicnuicaa.

PaccrosHus mexay ¢gurypamu B mnpoctpaHcTBe. OOIIMH NEpHEHIUKYISAP IBYX CKPELIMBAIOIIUXCS
OpsAMBIX. YIWIBI B IpocTpaHcTBe. llepnenaukyisipHble IUIOCKOCTH. Ilnomans OpTOroHanbHON
npoekuuu. [lepnenaukynspHoe cedeHue npusMbl. TpexrpaHHblii U MHOrorpaHHblii yroiy. CBoiicTBa
IUIOCKHUX YIJIOB MHOTOIPaHHOTro yria. CBOWCTBA IUIOCKUX U ABYI'PAHHBIX YIJIOB TPEXI'PAHHOIO yIija.

TeOpeMBI KOCHUHYCOB U CHHYCOB JJIs1 TPEXTI'PAHHOI'O YIJIA.

Bunsl MHOrorpanHukoB. Pa3BepTku MHororpaHHuka. KpaTuaiiiime mnyTd Ha I[OBEpXHOCTHU
MHororpanHuka. Teopema Oiinepa. IIpaBuiibHbIE MHOrOrpaHHUKH. JIBOWCTBEHHOCTH IPaBUIIbHBIX
MHororpaHHukoB. Ilpusma. Ilapamnenenunen. CpolicTBa mnapaienenunena. IlpsaMoyrosapHbIi

napajuienenunes. HakiaoHHbIe TPU3MBL.

[Mupamuna. Buael nupamug. DneMeHThl IpaBUIbHON nupaMubl. [TupamMu il ¢ paBHOHAKJIOHEHHBIMU

pe6paMH U I'paHsAMU, UX OCHOBHBIC cBoricTBa. Ilnomanmu HOBerHOCTeﬁ MHOT'OT'PaHHUKOB.

Tena BpaleHus: UMIMHAP, KOHYC, map u chepa. CeveHus LuIuHApa, KOHyca u mapa. [llaposoit

CErMEHT, I1apOBOM €10, IapoBOi CEKTOP (KOHYC). Y cedeHHast MUpaMHJia U YCEYEHHBIH KOHYC.
OnemeHTHI cepuueckoil reomeTpun. Konnueckue cedeHusl.

KacarennHpie IIpAMBbIC W TIJIOCKOCTH. BnucanHple B omucaHHEBIE Cq)epLI. Kacaromnecg C(I)epLI.

KOM6I/IHaI_[I/II/I TCJI BpalllCHUS.

[Tonarue ob6bema. O6beMbl MHOTOrpaHHUKOB. OOBEeMbI Ted BpamieHus. AKCuoMbl oO0bema. BriBox
dopmyn 00BEMOB NPSAMOYTOJIBHOTO MapajieNienunesna, Opu3Mbl U mupamuiel. Dopmynsl ans

HaxX0X/1eHus o0bema TeTpadipa. TeopeMbl 00 OTHOLIEHUSIX 00BEMOB.

[Ipunoxxenus WHTETpajga K BBIUMCICHUIO OOBEMOB M TOBEPXHOCTEH Ten BpameHus. [lnomans

chepuueckoro nosica. O6bem mapoBoro ciosi. [I[pumenenrne 06beMOB NMPHU PEIICHUH 3a1a4.



[Tnomane cepsl. PazpepTka munuHapa u koHyca. [lnomans moBepXHOCTH IUIMHAPA U KOHYCA.
KomOuHanmuyu MHOTOrpaHHUKOB U T€J BpaIeHHUS.
[Tono6bue B mpoctpanctee. OTHOLIEHHE 0OBEMOB U IUIOMIAJICH TOBEPXHOCTEH MOJOOHBIX QUTYP.

I[BI/I}KGHI/IH B IIPOCTPAHCTBE: l'[apaJ'IJ'IeJ'IBHHﬁ IEPEHOC, CHUMMETPUA OTHOCUTCIIBHO IIJIOCKOCTH,

LOEHTpaJIbHAsA CUMMECTPUS, ITIOBOPOT OTHOCUTCIIBHO HpHMOﬁ.

Hpeo6pa30BaHHe HOI[O6I/I$I, roMoTeTHsA. PemeHue 3a4a4 Ha IINIOCKOCTH C HCIIOJIB30BaHHEM

CTEPEOMETPUUECKUX METOJIOB.

BexTops! 1 koopauHaTel. CymMmma BEKTOPOB, YMHOKEHHE BEKTOpA Ha YUCIIO. YTOJI MEXKAY BEKTOPaMH.
CkanspHOEe mNpOM3BEJCHHE. YpaBHEHUE IUIOCKOCTH. DopMmysia pacCTOSHUS MEXKAY TOUKAMH.
VYpaBaenue cheprl. PopMyna paccTOSHUS OT TOYKH A0 TIOCKOCTH. CrocoObl 3amaHus MpAMOit
ypaBHeHUsAMHU. PelmieHue 3amad W JI0Ka3aTeNbCTBO TEOPEM C IOMOIIbIO BEKTOPOB M METOJOM

KOOpAuHaAT. OJEeMEHThI réoMeTpun Macc.

TemaTH4ueckoe IJIAHUPOBAHUE

10 kaacce

TemaTn4eckoe IJIAHUPOBAHHE

10 xiacc
Ne m\nm Tema Koui-Bo Koa-Bo
4acoB K.p / 3auer
1 HexoTtopsbie cBeieHNs N3 TNIAHUMETPHA 12 0/0
2 Beenenue 3 0/0
3 [TapamienpHOCTD NPSAMBIX U INIOCKOCTEN 16 2/1
4 IlepneHauKyISIpPHOCTD MPSAMBIX U IIJIOCKOCTEN 17 1/1
5 MHororpaHHUKH 14 1/1
6 [ToBTOpEHHUE Kypca reOMeTpUn 6 0/0
Htoro 68 4/3

11 kiace

Ne m\nn Tema KoJu-Bo Kou-Bo




4acoB K.p / 3auer

1 BekTopbl B IpocTpaHCTBE 6 0/1
2 Meroz koOpAuHAT B IPOCTPAHCTBE 15 1/1
3 Hunuaap, KoHyc, map 16 1/1
4 OObEMBI TEN 17 1/1
5 [ToBTOpEHUe 14 0/0
Hroro 68 3/4

Ne m\im Tema | Koa-tBo | Koa-Bo k/p

4acoB
1 Hekoropsie cBeeHus N3 IUIIAHUMETPUH 12 1
2 Bsenenne 3

3 [TapannensHOCTh NPSAMBIX U IJIOCKOCTEH ) 16 1

4 [lepneHIUKYISPHOCTD NPSMBIX U INIOCKOCTEN 17 1

5 MHororpaHHUKH 14 1

6 [ToBTOpEHME Kypca reOMETPUHU 6 1

11 kiace
Ne Tema KoJ-Bo Koxa-Bo

4acoB K/p




BekTopbl B IPOCTpaHCTBE

Meroa koopauHAT B IPOCTPAHCTBE

15

[Humuuap, KOHYC, map

16

OO0BEMBEI TET

17

O06o061aroiee TOBTOPEHHE Kypca

reometrpun 10-11 xnaccon

14




