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I[Inanupyembie JMYHOCTHBIE pe3yabTaThbl ocBoeHuss OOII

JIn4HOCTHBIE Pe3yJIbTAThI:

— TOTOBHOCTh M CIIOCOOHOCTh OOyYaromuxcsi K CaMOpa3BUTHIO U
CaMOBOCIIUTAHUIO B COOTBETCTBUM C OOIICYETIOBEYECKUMU IIEHHOCTAMH H
ujieaiaMy rpakJIaHCKOTO OOIIEeCTBa;

— YBaXEHUE K CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTH INI€pel]
PonuHoy, ropmocty 3a CBOM KpaM, CBOWO PoauHy, mpomuioe M HACTOSIIEe
MHOTOHallMOHAIBHOTO Hapoaa Poccuu, yBakeHHE K TOCYIapCTBEHHBIM CUMBOJIAM
(rep6, mar, rumn);

— TOTOBHOCTH 00YYaIOIIUXCS K KOHCTPYKTUBHOMY Y4aCTHIO B IPUHATHUU
pELICHM, 3aTparuBalIIUX MX IpaBa M HHTEPECHI, B TOM YHWCJIE B Pa3IAYHBIX
¢opMax OOIIECTBEHHON camMOOpraHU3alud, CaMOYNpaBICHUs, OOIIECTBEHHO
3HAYMMOM JESTENbHOCTH;

— Pa3BUTHE KOMIETEHUMN COTPYJAHHMYECTBA CO CBEPCTHUKAMM, NETHMU
MJIQJIIIETO BO3pacTa, B3POCIBIMH B 0Opa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM,
y4e0HO-UCCIIEeI0BATENLCKOM, IPOEKTHON U IPYTUX BUJIAX JEATEIbHOCTH.

— TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIE
caM000pa30BaHUIO, Ha MPOTSHKEHUWU BCEH JKM3HHU; CO3HATEIBbHOE OTHOLIEHHE K
HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCHEHIHONW NpodecCHOoHaIbHOU U
OOIIIECTBEHHOU JIEATEIHLHOCTH.

— NOTPEOHOCTh TPYAMTHCS, YBAKEHHE K TpPyAy MW JIOAIM Tpy[a,
TPYJOBBIM JOCTHKEHUSM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE
OTHOUIEHHUE K Pa3HbIM BUAaM TPYAOBOU AESATEIbHOCTH;

— TOTOBHOCTh K  CaMOOOCIYy)KMBaHUIO, BKJIO4Yasg oOOydYeHHe U
BBITMIOJTHEHUE JOMAILIHUX 00sI3aHHOCTEH.

Ilnanupyemblie MeTanpeaMeTHbie pe3yabTaThl ocBoeHnss OOII
MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM
MIPOrpaMMBbI MPEACTABICHBI TPEMS TPYNIaMU YHUBEPCATBHBIX YYEOHBIX JIEHCTBHIM

YV D).

1. PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

BbInyCKHUK HAYYHTCH:

— CaMOCTOSATENLHO ONPENENATh LU, 3aaBaTh apaMeTpbl U KPUTEPUH,
10 KOTOPBIM MOYXHO OINPEAENINTh, YTO LENb TOCTUTHYTA;

— OLICHMBATh BO3MOJKHBIE TMOCJIEICTBUS JOCTUKEHUS TOCTAaBICHHOM
HEeNMU B JIEATEIbHOCTH, COOCTBEHHOW MXU3HM W KHU3HU OKPYKAIOIIUX JIOJEH,
OCHOBBIBASICh Ha COOOPAKEHUSAX 3TUKU U MOPAJIH;

— CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a7]a4ll B 00pa30BaTEILHOM
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

— OLICHMBATh PECYPCHI, B TOM YHCIJIE BPEMs U JPYyTrU€ HEMaTepuaIbHbIC
pecypchbl, HEOOXOAUMBIE JIJIs1 TOCTHXKEHUS TOCTABJICHHON LIENH;



— BBIOMpaTh NyTh JOCTHXKCHUS 1€NU, [UIAHUPOBATh  PEIICHUE
MOCTaBJICHHBIX 3aJ]a4, ONTUMU3HUPYS MaTEepHAIbHbIE U HEMATEpUATIbHbIE 3aTPaThl;

— OpraHU30BbIBaTh 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX IS
JOCTH>KEHUSI TIOCTABIICHHOM 11€J1H;

— COIOCTABIISATh MOTYYEHHBIN pe3yNbTaT AeATeTbHOCTH C TOCTABICHHON
3apaHee LEbIO.

2. Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUSA

BbinyCKHMK HAY4YUTCH:

— UCKaTh U HAXOJIUTh 00OOIEHHBIE CHOCOOBI PElIeHUs 3ajad, B TOM
YHClie, OCYLIECTBIATh Pa3BEPHYTHIA MHPOPMAIIMOHHBIM MOUCK U CTaBUTh Ha €ro
OCHOBE HOBbIE (YueOHbIE U TTO3HABATEILHBIEC) 3a/1a4H;

— KPUTHUYECKH OLIEHUBATh U UHTEPIPETUPOBATH NH(OPMALIUIO C PA3HBIX
NO3UIMM, pacrno3HaBaTh W (UKCUPOBATh MPOTHUBOpPEUMs] B HH(DOPMALIMOHHBIX
VCTOYHHKAX;

— UCIIOJIB30BaTh PA3JINYHbIE MOJEIIBHO-CXEMaTHYECKUE CPEICTBA IS
IIPEJICTABIICHNS CYIIECTBEHHBIX CBS3€M M OTHOUICHWH, & TaKXe NPOTHUBOPEUYMH,
BBISIBJICHHBIX B HH()OPMALIMOHHBIX UCTOYHUKAX;

— HaXOIUTh W MPUBOAUTH KPUTHYECKHUE aAPryMEHTbl B OTHOLIECHUU
JEUCTBUM U CYKACHUM OPYTOT0; CIIOKOMHO U pa3yMHO OTHOCHUTBCS K KPUTUUECKUM
3aMEYaHUSIM B OTHOILIEHHWU COOCTBEHHOTO CYKJIEHHS, pacCMAaTpUBATh HMX Kak
pecypc COOCTBEHHOTO Pa3BUTHS,

— BBIXOJUTh 32 paMKH y4eOHOro TMpeaMeTa U OCYUIECTBISATh
LEJICHANPABICHHBIA TOMCK BO3MOXHOCTEH NJIsl IIMPOKOIO MEpPeHOca CPEACTB U
CIT0cO0OB JCHCTBHS,

— BBICTpAauBaTh WHIUBUAYaJIbHYIO OOpa30BaTENIbHYI0 TpPaeKTOPHIO,
YUHUTBIBAsE OIPAaHUYEHUS CO CTOPOHBI JIPYTUX YYaCTHUKOB U PECYpPCHbIE
OrpaHUYEHHS;

— MEHATb W YAEp)KHUBAaThb pa3HbIC TMO3UIMU B ITO3HABATEJIBHON
NEATEIBbHOCTH.

3. KoMMyHHKaTHMBHBbIC YHHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

BbInyCKHMK HAYYHTCH:

— OCYUIECTBJISTH AEJIOBYI0 KOMMYHUKAIMIO KaK CO CBEPCTHUKAMHU, TaK U
CO B3pOCIBIMU (Kak BHYTpU OOpa30oBaTeIbHOM OpraHu3allMM, TaK M 3a ee
npenesiaMu), Noa0upaTh MapTHEPOB MJiA JIEJIOBOM KOMMYHMKAIMUM HUCXOJs U3
COOOpaKEHUI PE3yIbTATUBHOCTH B3aUMOJIEHCTBHUS, & HE JIMYHBIX CUMIIATH;

— IPU OCYILIECTBICHUU TPYNIOBOM pabOThl ObITh KaK PYKOBOJUTEIIEM,
TaK ¥ YIEHOM KOMaHJbl B Pa3HBIX POJsAX (F€HEepaTop UIEH, KPUTHUK, UCIIOJIHUTEID,
BBICTYNAIONINI, SKCIIEPT U T.1.);

— KOOPAMHHUPOBATh W BBIMOJHATh pabOTy B YCJIOBHUSX pEAIbHOIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOCHCTBYS;

— pa3BEpHYTO, JIOTMMHO M TOYHO M3JIaraTb CBOKO TOYKY 3pEHHS C
UCITOJIb30BAaHUEM AJIEKBATHBIX (YCTHBIX U IMCBMEHHBIX ) A3BIKOBBIX CPEJICTB;



— pacno3HaBaTh KOH(DJIMKTOTEHHBIE CUTyallid ® MPEAOTBpaIIaTh
KOH(DJIMKTBI 0 UX aKTHUBHOW (pa3bl, BHICTpaUBaTh JEJIOBYI0 M 00pa30BaTEIbHYIO
KOMMYHUKAIIUIO0, 30erasi JMYHOCTHBIX OLICHOYHBIX CYXKJICHUM.



HJIaHpreMl)Ie PeE3yJIbTATblI 0OCBOCHUS y‘l€6HOI‘O npeamerTa

Yri1y0/1eHHBIH YPOBEHb

Paznen I. BbIMyCKHUK HAYYHUTCS I1. BoInyCKHUK NMOJYYUT BO3MOKHOCTb HAYYHTHCS

Hean JUis ycnemHoro npoaoskeHus 00pa3oBaHus 10 CIEUUANIBHOCTAM, | [na obecneyenus 603MOACHOCIU YCHEUWHO20 NPOOONICEHUS

OCBOECHH CBSI3aHHBIM C IIPUKJIAJHBIM HCII0Ib30BAaHUEM MAaTEMaTUKU 006paA306aHUsL NO CNEYUATLHOCMAM, CEA3AHHBIM C

npeaMera ocywjecmenenuem Hay4Hol U Ucciedo8amenbCKoll
0esamenbHOCIU 8 001aCMU MAMEMAMUKU U CMENCHBIX HAYK

TpeboBaHus K pe3yjbTaTam

Inemenmol — CB000IHO OIIEPUPOBATH MOHATHSIMU: KOHEYHOE MHOKECTBO, —  Hocmuoicenue pezynomamos pazoena I;

meopuu AJIEMEHT MHOKECTBA, I0JJMHOYKECTBO, IEPECEUECHHE, — onepuposamb NOHAMUEM OnpeoeneHUs, OCHOGHbIMU

MHOMCECE U 00BbEIMHEHNE U PA3HOCTh MHOXECTB, YUCIIOBbIE MHOXKECTBA Ha BUOAMU ONPeOeeHUl, OCHOBHBIMU BUOAMU MeEOPEM,

Mamemamuye KOOpJIMHATHON MPSAMOH, OTPE30K, HHTEPBaJI, HOJTYUHTEPBAJL,

CKOIL 102UKU

IIPOMEKYTOK C BBIKOJIOTOM TOUKOH, rpaduueckoe
MIPEACTABICHUE MHOKECTB Ha KOOPAMHATHOM INTIOCKOCTH;
3a/1aBaTh MHOKECTBA IIEPEYUCIICHUEM U XapaKTEPUCTUYECKUM
CBOMCTBOM;

ONEPHUPOBATH NTOHATUSIMHU: YTBEPKICHHUE, OTPULIAHUE
YTBEPK/ICHUS, ICTUHHBIE U JIOKHBIE YTBEPKACHUS, IPUUMHA,
CJI€ICTBUE, YACTHBIN CiTydail 00IIEro yTBepKIeHUs,
KOHTpIPUMED;

IIPOBEPSTH IPUHAMIIEKHOCTD DJIEMEHTAa MHOXKECTBY;
HaXO/UTh NepecedeHre U 00beIMHEHHE MHOXKECTB, B TOM YHUCIIe
MIpe/ICTaBICHHBIX IparuecKy Ha YUCIOBOM MPSAMOIl U Ha
KOOPAMHATHOM IIJIOCKOCTH;

MIPOBOAMTD TOKA3aTENbHbIE PACCYKACHUS ISl 000CHOBaHUS
WCTUHHOCTHU YTBEPKICHUMN.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

HCII0JIb30BATh YUCJIOBBIE MHOXKECTBA HA KOOPANHATHON NPSIMOM
Y Ha KOOPJAMHATHOM IJIOCKOCTH ISl ONIUCAHUSI PEaIbHbIX
MPOLIECCOB U SIBJICHUIA;

MIPOBOJIUTH TOKA3aTEJIbHBIE PACCYKICHUS B CUTyalUsAX

—  NOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCMEA,

—  onepuposame NOHAMUAMU CHEMHO20 U HECUEMHO20
MHOJICECBA;

—  NpUMeHAmb Memoo Mamemamuyeckol UHOYKYuu OJisl
npoBedeHUsl paccyHcOeHUll U 00KA3amenbCms U npu
peuieHuu 3a0a.

B nosceonesnoii sicusnu u npu uzyueHuu Opyeux npeomemos:

—  UCNONIL308aMb MEOPEMUKO-MHONCECTNBEHHDILL S3bIK U
AZBIK I02UKU OJ151 ONUCAHUSL PEATIbHbIX NPOYECCO8 U
A6eHU, NPU peleHul 3a0ay Opyaux y4eOHvlX npeomemos




IIOBCEIHEBHOM KU3HHU, IIPU PEILECHUN 3a]1a4 U3 JPYTUX
IIPEAMETOB

Yucna u
GbIPAXHCeHUA

CB000IHO OnIepUpPOBaTh MOHATUSAMU: HaTypaJIbHOE YUCIIO,
MHOX>ECTBO HATYPaJbHBIX YUCEIL, LIEJI0€ YUCIO0, MHOXKECTBO
[EJBIX YMCell, OOBIKHOBEHHAsS IPOOb, NECITUIHAS APOOB,
CMELIaHHOE YUCII0, PALIMOHAIBHOE YUCIIO, MHOKECTBO
palMOHAIBHBIX YHUCEII, UPPALMOHAIIBHOE YHCII0, KOPEHb
CTEIEHU N, JEHCTBUTEIBHOE YHUCIIO, MHOKECTBO
JEHCTBUTEIIBHBIX YUCEI, FEOMETPUYECKAsT MHTEPIIPETALIHS

HaTypaJIbHbIX, ICJIbIX, pAIUOHAJIBbHBIX, ﬂeﬁCTBHTeHBHLIX YHUCCII,

[IOHUMATh U OOBSACHATH PAa3HUILY MEKIY O3ULIMOHHOMN U
HENO3UIMOHHOM cUcTeMaMu 3allUCH YUCET;

NEePEBOIUTH YUCIIA U3 OHOM CUCTEMBbI 3alUCHU (CUCTEMBI
CUHCIIEHUS) B APYTYIO;

JI0Ka3bIBaTh U UCIOJIb30BaTh IPU3HAKYU JETUMOCTH CYMMBI U
IIPOU3BEICHNUS ITPU BBIIIOJHEHUH BBIYMCICHUHN U PELIEHUN
3ajady;

BBINOJIHATH OKPYTJIEHUE PALlMOHATIBHBIX U UPPALMOHATBHBIX
4HCel C 3aJaHHON TOYHOCTBIO;

CpaBHMBATh JEHCTBUTENIbHbIE YUCIIa Pa3HBIMU CIIOCOOAMH;
YIOPSAA0YMBATh YKCIA, 3alIUCaHHbIE B BUJI€ OOBIKHOBEHHON 1
NECSITUYHON IpoOH, Yuciia, 3aMCaHHbIe C UCIIOIb30BaHUEM
apu(pMETHYECKOr0 KBaJpaTHOT'O KOPHS, KOPHEH CTENIeHH
Oorpiire 2;

Haxoauts HOJl u HOK pa3HbiMu crioco0amu U UCIIOJIb30BaTh
UX IIpU PEUICHUH 33]1a4;

BBITIOJTHATH BBIYUCIICHUS U TIPe0Opa30BaHus BHIPAXKEHUH,
COJIep KALINX AEHCTBUTEIbHBIC YMCIIA, B TOM YHCJIE KOPHU
HaTypAJIbHBIX CTEIICHEM;

BBINOJIHATH CTaHAAPTHBIE TOKIECTBEHHBIE PEOOPA30BaAHMS
TPUTOHOMETPUUYECKHX, JIOTapU(PMHUUECKUX, CTETICHHBIX,
UppalMOHAIIbHBIX BBIPAXKEHUH.

Jlocmuoicenue pesyromamos pazoena I;

CB0D0OHO ONEPUPOBAMb YUCLOBLIMU MHOICECMBAMU NPU
peutenuu 3a0ay;

NOHUMAMb NPUYUHBL U OCHOBHbIE UOeU PACUUUPEHUSL
YUCTIOBBIX MHOJICECME;

611a0emsb OCHOBHbIMU NOHAMUIMU MeOPUU OeTUMOCIU NPU
peuieHuy cmaHoapmusix 3a0a4

umems 6aA306ble NPEOCMABIEHUSL 0 MHONCECMBE
KOMNIEKCHBIX YUCe;

C80000HO 8bINOHAMb MONCOECMBEHHbIE NPeoOPaA308aHUs
MPUSOHOMEMPULECKUX, TI02APUPMUYECKUX, CTNEeNeHHbIX
8bIPANCEHULL,

enademuv gopmynou bunoma Horomona,

NPUMEHAMb NPU PeleHuU 3a0ay meopemy 0 TUHeUHOM
npeocmasnenuu HOJJ;

npumensimv npu pewenuu 3aoay Kumaiickyro meopemy 06
ocmamxax,

npumensms npu pewenuu 3aday Manyio meopemy @epma;
YyMemb 6bINOHAMYb 3aNUCL YUCTLA 8 NOZUYUOHHOU cUcmeMme
cuucneHus;

NPUMEHSAMb NPU PEUEeHUU 3A0ay MeopemuKo-4Uuciosble
@dynkyuu: yucno u cymma oenumeneti, pyuxkyuro Jinepa,
NPUMEHAMb NPU peuleHuu 3a0ad yenuvie Opoou,
NPUMeHAMb NPU peueHUU 3a0ay MHO20UIeHbL C
OelicmeumenbHbIMU U YeavlMu Kodgduyuenmamu;
671a0emb NOHAMUSAMU NPUBOOUMDIIU U HENPUBOOUMDBLLL
MHO2OUIeH U NPUMEHSMb UX NPU PEUeHUU 3a0ay,
npumensams npu pewenuu 3aoay OCHO8HYIO meopemy
aneeopuol;




B nosceonesnoii sorcuznu u npu uzyyeHuu Opyeux npeomemos:

BBIIIOIHATE U OOBICHATH CpaBHCHHUC PE3YJIbLTATOB BBIYHCIICHUH
IIpU PELICHUHU NTPAKTUYECKUX 3a/1a4, B TOM YUCIIE
NPUOJINKEHHBIX BBIYMCICHUHN, HCIIOJIb3Ys Pa3HbIE CIIOCOObI
CPAaBHEHUMU;

3alUChIBaTh, CPABHUBATD, OKPYIJISTh YUCIIOBBIE JAHHBIE
pEaJIbHBIX BEJIUYHH C UCIOIb30BAHUEM PA3HBIX CUCTEM
U3MEPEHUS;

COCTaBJISATh M OLICHUBATh Pa3HBIMU CIIOCOOAMU YHCIIOBbIE
BBIPAKEHUS MPU PELIEHUH NPAKTUYECKUX 3a/1ad U 33124 U3
JIPYTUX y4eOHBIX MPEIMETOB

—  NpUMeHAMb NPU peuleHuu 3a0ay npocmeuiuiue QyHKyuu
KOMNIEKCHOU NepeMeHHOl KaK 2eomMempuiecKue
npeobpazosanus

Ypasnuenun u
Hepagencmea

CB00OHO OnepHUpOBaTh MOHATUIMU: YPaBHEHHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHHUS U HEPABEHCTBA, YPaBHEHHUE,
SIBJISIFOLLIEECS CIIEICTBUEM APYIOr0 YPaBHEHHUs, YPABHEHUS,
PaBHOCHIIbHBIE HA MHOKECTBE, pABHOCUJIbHBIE ITPe0Opa3oBaHus
YPaBHEHU;

pelare pa3Hble BUbl YpaBHEHNUN U HEPABEHCTB U UX CUCTEM, B
TOM YHCJIe HEKOTOpbIe ypaBHEHMs 3-i U 4-i1 ctenenel, JpoOHo-
paloHaIbHbIE U HPPALMOHAIbHBIE;

OBJIAZIETh OCHOBHBIMH THIIAMHM [TOKA3aTEIbHBIX,
Jorapu(pMUUECKUX, UPPALlMOHATIBHBIX, CTETIEHHBIX YPaBHEHUN U
HEPAaBEHCTB U CTaHJAPTHBIMU METOJAMH HX PELIeHUN U
MIPUMEHSTh UX MPU PELIEHUH 3a/1a4;

IIPUMEHATH TeopeMy be3y K peleHnio ypaBHEHU;

MIPUMEHSTh TeopeMy Buerta juist perieHns HeKOTOpbIX
YPaBHEHUH CTEIIEHH BBILIE BTOPOU;

IIOHUMATbh CMBICII TEOPEM O PABHOCWIIBHBIX U HEPABHOCHIIbHBIX
peoOpa3oBaHUAX YPAaBHEHUN U YMETh UX TOKa3bIBaTh;

BJIICTh METOJIaMU PEUICHHS YPABHEHHI, HEPABEHCTB U UX
CHCTEM, YMETh BBIOMPATh METO]] pEIICHUSI 1 000CHOBBIBATh
CBO BBIOOD;

—  Hocmuoicenue pezyromamos pazoena I;

—  c8000OHO onpedensimsb Mun u 8bl0UPAMb Memoo peuleHus
NOKA3aMEeNbHbIX U 102aPUDMUYECKUX YPAGHEHU U
Hepagencma, UppayuoHaIbHbIX YPAGHEHUL U HePABEeHCMS,
MPULOHOMEMPULECKUX YPABHEHUL U HEPABEHCNE, UX
cucmem;

—  C80D0OHO peulamb cUCmeMbl TUHEUHbIX YPAGHEHUL,

— pewiamsb OCHOGHbIE MUNbL YPAGHEHUU U HePABEHCNE C
napamempamu,

—  npumeHsAmbs npu pewleHuu 3a0ay Hepaserncmea Kowu —
bynaxoeckoeo, bepnynnu,

—  umMemb npeocmasgieHue 0 HepageHCmMeax Mexdcoy
CPEeOHUMU CMeNneHHbIMU




MCIIOJIb30BATh METOJI MHTEPBAJIOB ISl PELIICHUSI HEPAaBEHCTB, B
TOM YHCIIe APOOHO-PALMOHATBHBIX U BKIIOYAIOIINUX B Ce0s
UppalnoHAIbHbIE BBIPAKECHMUS;

pelarh anredpandeckue ypaBHEHHsI U HEPABEHCTBA U UX
CHCTEMBI C ITapaMeTpaMu anredpandeckuM U rpapuaeckium
METOJaMU;

BJIa/IETh Pa3HbIMU METOJIaMU J10Ka3aTeJIbCTBA HEPABEHCTB;
pemaTh ypaBHEHHs B LIEJIbIX YHCIAX;

n300pakaTh MHOYKECTBA Ha INIOCKOCTH, 331aBaeMble
yYpaBHEHMSIMHU, HEPABEHCTBAMH U UX CUCTEMaMH;

CBOOOJTHO MCIIOJIb30BaTh TOKECTBEHHBIE MPEOOPA30OBAHMS ITPH
peLIeHUN YPaBHEHU U CUCTEM YPaBHEHUU

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

COCTAaBJIATH U PELIaTh YPaBHEHUS, HEPABCHCTBA, UX CUCTEMBbI
IIPU PELICHNH 33734 JIPYTUX Y4eOHbIX IPEIMETOB,;

BBITIOJIHATH OLIEHKY MPaBIONOA00uUs Pe3yIbTaTOB, OTYy4aeMbIX
IIPY PELICHUN PA3JIMYHBIX YPABHEHUH, HEPABEHCTB U UX CUCTEM
IIPU PELICHNH 33134 IPYTUX Y4eOHbIX IPEIMETOB;

COCTABJISITh M pEIIaTh YPAaBHEHUS U HEPABEHCTBA C
napaMeTpamu MpHu pelieHu  3a/1a4 IPYyruxX yueOHbIX
[IPEAMETOB;

COCTABJISITh YPABHEHHE, HEPABEHCTBO WJIN UX CHCTEMY,
OMMCBIBAIOLINE PEATBHYIO CUTYALMIO WM IPUKJIAJIHYIO 3a7a4y,
MHTEPIPETUPOBATH ITOIYYEHHBIE PE3YIIbTaThI,

WCITOJIB30BAaTh ITPOrPaMMHBIE CPEJCTBA ITPU PEIICHUH
OTJIEIIBbHBIX KJIACCOB YPABHEHUN U HEPABEHCTB

Dyukyuu

Brnaners moHATHAMU: 3aBUCUIMOCTD BETTMUUH, (DYHKITHS,
apryMeHT U 3HaueHue (QyHKIMH, 00IacCTh ONpeAeICHHS U
MHOECTBO 3HaueHUH QyHKIHH, rpaduK 3aBUCUMOCTH, Tpaduk
¢byHKIMHU, HYTH QYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,
BO3pacTaHKe Ha YHCIOBOM ITPOMEXKYTKE, yObIBAaHHE HA

Hocmuoicenue pezynomamos pazoena I;
611a0emsv NOHAMUEM ACUMAINOMbL U YMeMb €20
NPUMEHAMb NPU PEUEeHUU 3A0ay,

NPUMEHAMb Memoobl peuleHus: RPOCMetuiux




YHCIIOBOM IPOMEXYTKE, HAaUOOJIbIIIee U HAUMEHbIIIECe 3HAYCHHE
(GYyHKLIMN Ha YMCIIOBOM NPOMEXKYTKE, epruoandeckas QyHKIMs,
NIEpUOJI, YUeTHAS U HeUeTHas! (PYHKLUHU; YMETh IPUMEHSATh 3TH
IIOHSATHS IIPU PELICHUH 3a/a4;

—  BJIQJIETh TIOHATHEM CTETeHHast PYHKIHS; CTPOUTH ee rpaduk u
YMETh IPUMEHSTH CBOMCTBA CTEIIEHHON (DYHKIIWU MPH PEIICHUH
3azay;

— BJaJIeTh NOHATUSAMU NOKa3aTesIbHAs (PYHKIUS, SIKCIIOHEHTA;
CTPOUTH MX TPaPUKH U yMETh IPUMEHSATH CBOWCTBA
NoKa3aTeabHON (QYHKIUH NP PEeILICHUH 3aj1ay;

—  BIIQJICTh MOHATHEM JIoTapumudeckas QyHKIHS;, CTPOUTD €€
rpaduK ¥ yMETb IPUMEHATH CBOMCTBA JIoTapu(hMUIeCcKOi
(GyHKLINU IpU pelIeHUH 3a1a4;

— BJaJIeTh NOHATUSMU TPUTOHOMETPUYECKUE PYHKIINH; CTPOUTH
UX rpaQuKu U YMETh IPUMEHSATH CBOWCTBA
TPUTOHOMETPHUUYECKUX (PYHKLUI NP peIIeHUH 3a/1a4;

— BJaJeTh NOHATHEM oOpaTHas (PyHKLHUS; IPUMEHSITH 3TO
MIOHSATHE ITPU PELICHNN 3a]ay;

— TPUMEHATH IPU PEIICHUH 3a7a4 CBOMCTBA (DYHKIUNA: YETHOCTD,
IIEPUOUYHOCTh, OTPAaHUYECHHOCTb;

— TPUMEHATH NPU peIIeHUH 3a]1a4 IpeoOpa3oBaHus rpadukoB
GbyHKIH;

— BJIQJETh NOHATUSAMHU YUCIIOBAs MOCIEA0BATENBHOCTD,
apudmeTrnyeckas 1 reoMeTpuiecKas porpeccus;

— TPUMEHATH IPU PEIICHUH 337a4 CBOMCTBA U PU3HAKU
apu(pMeTHYECKONH U T€OMETPUUECKOI MPOrpecCcHil.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux y4eoHvix
npeomemos:

—  OHpeAeNsaTh N0 rpadukaM U UCIOJIb30BaTh I PELICHUS
IIPUKJIAIHBIX 337]a4 CBOMCTBA PEAJIbHBIX ITPOLIECCOB U
3aBUCUMOCTEH (HanOoJbIINe M HAUMEHBIIINE 3HAYCHUS,
IIPOMEKYTKH BO3pACTaHMsl U yObIBaHUS (QYHKIMH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, ACUMIITOTBI, TOUKH Meperuoda, mepuoj u

ougpepenyuanvHvlx ypasHeHull nepeozo u Mopo2o
nopsi0Ko8




T.IL.);

— MHTEPIPETHPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM
NPaKTUIECKON CUTYaIHH;.

— OmIpenenATh N0 rpagukaM MpoCcTeHIINe XapaKTePUCTHKI
HEePHOINYECKUX IPOIIECCOB B OMOJIOTUH, SKOHOMHUKE, MY3BIKE,
PaaMOCBA3M U JIp. (AMIUTUTYI, HEPHO. U T.I1.)

Dnemenmel
Mamemamuue
CK020
ananusa

— Bnaners nonstueM 6ecKOHEYHO yObIBaIoIIasi reOMETpUYecKas
MIPOTPECCHUS U YMETh MPUMEHSTH €TI0 P PEIICHUH 3a/1a4;

— MPUMEHATH IS PEIICHUS 3a/1a4 TEOPHUIO IIPEACIIOB;

— BJIaJIETh MOHATHAMH OECKOHEYHO OOIbIINE H OECKOHEUYHO
MaJible YUCJIOBBIE MTOCIIEI0BATEILHOCTH U YMETh CPAaBHUBATh
OeCKOHEYHO OO0JIbIINE U OECKOHESYHO MaJlbie
IIOCIIEJOBATEIHLHOCTH;

—  BIIAJIETh NOHATHUSMU: IPOU3BOHAS (DYHKIIMH B TOUKE,
MIPOU3BOIHAS (PYHKIINH;

—  BBIYUCIISTH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIMHA U UX
KOMOMHAIIHIA;

— HCCchenoBath GYyHKIIMA HA MOHOTOHHOCTH M DKCTPEMYMBI;

— CcTpouTh rpadK ¥ MPUMEHATH K PEIICHUIO 3a71a4, B TOM YHCIIC
C TapaMeTpom;

— BJaJIeTh IOHATHEM KacaTelbHas K rpaduky QyHKIUUA U YMETh
MPUMEHSATH €T0 MPU PEIICHUH 3a7aY,

—  BJIaJIeTh NOHATUSMHU NIEPBOOOpa3Has QYHKIUS, ONIpeAeTICHHBIN
UHTErpal;

— TpuMeHATh Teopemy HproToHa—JIeliOHuIIa U ee cieICTBUsI ISt
perieHus 3aad.

B noeceonesnotl scusnu u npu uzyueHuu Opyeux y4eOHvlx
npeomemos:

— peuiath NPHUKIAJHBIC 3aa4d U3 OMOJIOTHH, PU3UKU, XUMUH,
HKOHOMHKH U IPYTUX MPEJAMETOB, CBA3aHHBIC C HCCIICIOBAHUEM

Hocmuoicenue pesynsmamos pazoena I;

€c80000HO 811a0emb CIMAHOAPMHLIM ANNAPANOM
MAMeMamuyecKko20 aHanu3a 0Jisi 6blYUCTEHUs.
NPOU3BOOHBIX PYHKYUU OOHOU NepeMeHHOU,

CB0D0OHO NPUMEHAMb ANNApPam MamemamuyecKko2o
aHanuza 0 UCCAe008aAHUS DYHKYUL U NOCMPOEHUS.
epaghuxos, 6 mom yucie uccied08anus Ha GbINYKIOCb,
onepuposams NOHAMuUEM NeP8O0OPA3HOL PYHKYUU 05
peuieHus 3a0ay;

0811a0emb OCHOBHbIMU C8eOeHUAMU 00 UHmezpae
Hviomona—Jletibnuya u e2o npocmeiuux npumMeHeHUsIx,
onepupos8ams 8 CMaHOAPMHLIX CUMYAYUSX
NPOU3BOOHBIMU BbICUUUX NOPAOKOS,

yMemb npUMeHAmb NPU peuleHuU 3a0ay ceoucmea
HenpepuleHbIX QYHKYUL,

YMemb NpUMeHsAmb NPU PeueHUuU 3a0ay meopembl
Betiepwmpacca,

YMemb 8bINOHAMb NPUOTUNCEHHbLE BbIYUCTIEHUs (MemOoObl
pelieHus ypasHeHull, 8bIYUCTIeHUs ONPeOeeHHO20
unmezpana);

YMemb NPUMEHAMb NPULONCEHUE NPOU3BOOHOU U
ONnpeoeseHHO20 UHMe2pala K peueHuro 3a0ay
ecmecmeo3HaHUsl,

611a0emsb NOHAMUSIMU 8MOPAs NPOU3BOOHASL, BLINYKIOCHb
epaghuxa ynxyuu u ymemo ucciedo8amsv GyHKYyuo Ha




XapaKTEPUCTHK IPOLIECCOB;
—  HMHTEPHPETUPOBATH MOTyYEHHBIC PE3YIbTATHI

6bINYKJIOCMb

Cmamucmuk | — OnepupoBaTh OCHOBHBIMH OITHCATEIbHBIMU XapaKTEPUCTHKAMU Hocmuoicenue peszynvmamos pazoena I;
a u meopus YKCJIOBOr0 HabOpa, MOHATUEM I'€HEpalIbHAsl COBOKYITHOCTb U uMemsb npedcmasieHue 0 YeHmMpaibHoU NPeoeibHOl
eéepoamnocme BBIOOPKOIL U3 Hee; meopeme,
i, 102uKa u — OIEepUPOBATh MOHATUSAMU: YACTOTA U BEPOATHOCTb COOBITHS, umemnv npedcmasieHue 0 8bl00POYHOM KOIppuyuenme
Komounamop CyMMa U MPOU3BEACHUE BEPOATHOCTEN, BEIUUCIIATD KOppensyuu u TUHEUHOL pecpeccuul;
uKka BCPOATHOCTHU COOBITHI HAa OCHOBE TOZICUETA YHCIIA UCXOOB; umMemsv npeocmasieHue 0 CMamucmu4ecKux 2Uunome3ax u
— BJIA/IETh OCHOBHBIMU NOHATUSAMH KOMOMHATOPUKHU U YMETh UX nposepKe cmamucCmudeckou 2Uunome3sol, 0 CMamucmuKe
IIPUMEHSATH [IPY PELICHUH 3a1a4; Kpumepus u ee yposHe 3HAUUMOCmu,
— UMETb NPEeCTaBIEHUE 00 OCHOBAX TEOPUHU BEPOSTHOCTEN; umems npPeocmaesieHue 0 Ces3U IMIUPULECKUX U
— HMETBh NIPEACTaBJICHNUE O NUCKPETHBIX U HEIIPEPBIBHBIX meopemuyecKux pacnpeoenenull;
CIIy4alHBIX BEJIMYMHAX U PACIPENEIICHUSX, O HE3aBUCUMOCTHU umMemsb npedcmasiieHue 0 KOOUposaHuu, 080ULHOL 3aNUcl,
CIIy4alHBIX BEJIMYUH; 080UYHOM Oepege;
— UMETh NIPEACTaBJICHUE O MATEMAaTUYECKOM OXKUIaHUU U 671a0emb OCHOBHLIMU NOHAMUAMU Meopuu 2pagos (2pag,
JUCIIEPCUH CITYYalHBIX BEJIUYMH; eepuiuna, pebpo, cmeneHv 8epuiliibl, Nymo 6 epage) u
— HUMETh NPEACTAaBICHUE O COBMECTHBIX paCIPEAEICHUAX YMemb nPUMEHAMb UX NPU peueHuu 3a0ay,
CIIy4alHBIX BEJIMYUH; umems npedcmasiienue 0 0epesbsx U ymems npUMeHsImsy
— TIOHMMAaTh CyTh 3aKOHA OOJIBIINX YKCET U BBIOOPOYHOIO METO1a npu pewtenuu 3a0a4,
U3MEPEHHS BEPOATHOCTEN; 671a0ems NOHAMUEM CEAZHOCMb U YMeMb NPUMEHAMb
— HUMETh NIPEACTAaBICHUE O HOPMAaJIbHOM paclpeeICHNd U KOMNOHEHMbl CEAZHOCMU NPU PeuleHUU 3a0al;
IpuMepax HOPMaJIbHO PaCIpPEIEIEHHBIX CIy4YalHbIX BEINYHH; YyMemb 0Cyuwecmensims nymu no peopam, 06xoovl pebep u
— HMETh NIPEACTABICHUE O KOPPEIIALUH CIIy4alHbIX BEJTUYMH. eepuwiun epaga;
umems npeocmaeienue 0o 3UNepo8oM U 2AMUTLINOHOBOM
B noeceonesnoti scuznu u npu uzyvyeHuu Opy2ux npeomemos: nymu, umems npeocmasienue o mpyoHoCmu 3a0auu
—  BBIYMCIIATDH WM OLIEHUBATh BEPOSTHOCTH COOBITHI B peabHOM HAXONCOEHUSL 2aMUTbINOHO8A NYMU,
JKHU3HH, 61adenmsv NOHAMUAMU KOHEYHblE U CUeMHbLE MHONICECMBA U
— BBIOMpATh METOBI MOAXOAIIEr0 IPEACTABICHU U 00pabOTKH YyMemv ux npuMeHsAms npu peuleHuu 3a0a4;
JTAHHBIX yMemb npUMeHAMb Memoo MamemMamuyeckol UHOYKYUU,
ymembv npumensasms npunyun Jupuxie npu pewienuu 3a0a4
Texcmoguvie — Pemate pa3Hble 3a1a4 NOBBILIEHHON TPYAHOCTH; Hocmuorcenue pezynomamos pasoena 1




3a0auu

— aHaJU3MPOBAThH YCIIOBUE 33/1a4d, BHIOMPATH ONTUMAJIbHBII
METOJI peIICHHS 33/1a49H, paCCMaTPUBAasl Pa3IMYHBIC METOJIBL;

— CTPOHTH MOJIEJIb PEIICHHUS 3a]a4H, IPOBOAUTD JOKa3aTeIbHbIC
pacCyKACHHS IPH PEIICHUH 3a1a4H;

— pemaTh 3a1a4u, Tpedyromue nepedopa BapuaHTOB, IIPOBEPKU
YCJIOBUIi, BBIOOPA ONTHMAJILHOTO PE3yiIbTaTa;

— QHAIM3UPOBATh M UHTEPIPETHPOBATH ITOJTYYCHHBIC PEIICHUS B
KOHTCKCTC YCJIOBHA 3a4a4u, BI)I6I/IpaTB peumicHus, HE
HOPOTHBOPEYAIIHE KOHTEKCTY;

— TEePEeBOAMTH NPHU PEHICHUH 3a/1a41 HHPOPMALIUIO U3 OJTHON
(hOpMEI 3aITUCH B IPYTYIO, UCIIOJIB3YS TIPU HEOOXOIUMOCTH
CXEMBbI, TaOIUIBI, TPA(UKH, THATPAMMBI.

B noeceonesnotl scuznu u npu uzyueHuu Opy2ux npeomemos:
— pemarh NPakTUYECKUE 33Ja4M U 3a7a4M U3 APYTUX IIPEIMETOB

I'eomempus

— Bnaners reoMeTpUYECKUMU NOHATUAMH IIPY PELIEHUH 3a7a4 U
IIPOBEJIEHUU MaTEMaTUYECKUX PACCYKIECHUN;

—  €caMOCTOATENBHO (POPMYJINPOBATH ONPEICICHUS
reOMETPUUYECKUX UTYpP, BBIIBUTaTh TUIIOTE3bI O HOBBIX
CBOWCTBax M NMpHU3HAKaX reOMEeTpHUECKUX Guryp u
00OCHOBBIBaTh WJIM ONPOBEPraTh Ux, 0000IIaTh WIH
KOHKPETU3UPOBATh PE3yabTaThl HA HOBBIX Ki1accax (uryp,
MIPOBOJNTH B HECIIOXKHBIX ClIydasix Kiaccuuxanuio Gpuryp mno
Pa3IMYHBIM OCHOBAHUAM;

— HCCIe[0BaTh YePTEKH, BKIIOUas KOMOMHAUU (UTyYp,
U3BJIEKATh, UHTEPIIPETUPOBATH U MTPEOOPa30BHIBATH
nH(pOpMaINIO, IPEACTABICHHYIO Ha YepTexax;

— pelaTh 3ala4d FeOMETPUUECKOTO COJIEPKaHMsI, B TOM YUCIIE B
CUTYalUsX, KOI/1a aITOPUTM PELICHMs HE CIEYET BHO U3
YCIIOBUSI, BBIIOJIHATH HEOOXOUMBIE [l PELICHUs 3a0aul
JIOTIOJTHUTENbHBIE TIOCTPOEHUS, UCCIEA0BATh BOZMOKHOCTh
IIPUMEHEHMS TeOpeM U (pOpMyJI AJIsl pellieHus 3a/1a4;

Hmemv npedcmasnenue 06 akCuomMamuyeckom memooe;
671a0emsb NOHAMUEM 2e0OMEMPULECKUE MeCMa MoYeK 6
NPOCMPAHCMBE U YMemb NPUMEHSIMb UX OJisl PEULCHUS.
3a0ay,

YyMemb npuUMeHamy OJisl peuleHus 3a0ay C8OUCMEd NIOCKUX
U 08Y2PAHHBIX V208, MPEXSPAHHO20 Ved, meopembl
KOCUHYCO8 U CUHYCO8 OJisl MPexepanHo20 yeid;

61a0emsb NOHAMUEM NePReHOUKVIAPHOE CeyeHue NPUMbl
U ymems NPUMEHMb €20 NPU peuteHuu 3a0ay;

umemsv npedcmasieHue 0 080UCMBEEHHOCMU NPABUTbHBIX
MHO202PAHHUKOB,

61a0emb NOHAMUSMU YEHMPATILHOE U NAPAILLETbHOE
NPOEKMUPOBAHUE U NPUMEHSMb UX NPU ROCMPOEHUU
CeueHUll MHO202PAHHUKO8 MemOoOOM NPOEKYUl,

umems npeodcmasgierue 0 pa3eepmrke MHO20SPAHHUKA U
Kpamuatiuiem nymu Ha NOBEPXHOCMU MHO202PAHHUKA,




yMeTb ()OPMYIIMPOBATh M JJOKA3bIBATh FTEOMETPHYCCKUE
YTBEPXKIICHHS;

BJIAJICTh HOHITUSIMHU CTEPEOMETPHU: NIPHU3Ma, TTapaljIeeHuIIe],
nUpaMua, TeTpasp;

UMETh MPEJICTAaBICHUS 00 aKCHOMaX CTEPEOMETPUH U
CIICJICTBHSX U3 HUX M YMETh IPUMEHSTh UX NIPU PCIICHUU
3a/1a4;

YMETh CTPOUTH CEYCHHSI MHOTOTPAHHUKOB C UCIIOJIb30BAHUEM
Pa3IMYHBIX METOJIOB, B TOM YMCIIC U METO/a CIIC/IOB;

UMETh MPEJICTABICHUE O CKPEUIMBAIOIINXCS TPSMBIX B
MPOCTPAHCTBE  YMETh HAXOIUTh YrOJI U PACCTOSHHE MEKITY
HHMU;

IPUMEHSTH TEOPEMBI O TIAPAJUICIILHOCTH MPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE MPH PEIICHUH 337134,

YMETh IPUMEHSTH NapajieIbHOE TPOSKTUPOBAHUE IS
n300paxeHus Guryp;

YMETh MIPUMEHSTh MEPIECHINKYISIPHOCTH TPSMOH U TNIOCKOCTH
IIPU pEIICHUH 3a/1a4;

BJIAJICTh MIOHSTUSIMH OPTOTOHAIBHOE TIPOSKTHPOBAHHE,
HaKJIOHHBIE M UX TIPOCKINH, YMETh IIPUMEHSTh TEOPEMY O TPeX
HEePICHUKYIIApaxX MPU PEIICHUHN 3a/1a4;

BJIAJICTh MIOHSTUSIMH PACCTOSIHUE MEXY (PUTYpaMu B
MPOCTPAHCTBE, OOIINH MEePIEHINKYISIP IBYX CKPEIHBAIOLIHXCSI
OPSMBIX U YMETh MPUMEHSTh MX MPH PEIICHUH 33/1a4;

BJIAJICTh TIOHSITUEM YTOJI MEKAY MPSIMOH U IJIOCKOCTHIO U YMETh
NPUMEHSTH €r0 MPH PELICHUH 337134,

BJIAJICTh MIOHSTUSMH ABYTPAHHBIN YTOJ, yrolX MEXKIY
TUIOCKOCTSIMH, IEPICHUKYJISIPHBIC TTIOCKOCTH U YMETh
NPUMEHSTh UX IPH PEIICHUH 337134,

BJIAJICTh MOHITUSMH IPU3Ma, TIapaJuIeIICIUIIe] U IPUMEHSTh
CBOMCTBA MMapajuieNieuIe/ia Py PEUICHUH 3a/1ay;

BJI3JICTh IOHSTHEM MPSIMOYTOJIBHBIH NapajuIeIeues 1

umems npedcmasiienue 0 KOHUYECKUX Ce4eHUsx,

uMems npedcmasienue o0 Kacarwuxcs cgepax u
KOMOUHAyUY mei pawjenus u ymems npumMeHsams ux npu
peutenuu 3a0ay;

NPUMEHAMb NPU PeUeHUU 3a0ay QOpMYLy paccmoaHus
Om MOUKU 00 NIOCKOCHU,

671a0emb Pa3HbIMU CNOCOOAMU 3A0AHUSL NPAMOT
VPABHEHUAMU U YMEeMb NPUMEHAMb NPU PeUeHUU 3a0aY,
NPUMEHSMb NPU PEUEeHUU 3a0ay U 00KA3amelbCmee
meopem 6eKMOPHbIUL Memoo U Memoo KOOPOUHAm,
umems npedcmasiienue 06 aKkCuomMax oovema, npUMeHsIms
Gopmynvl 00beM0O8 NPAMOY20IbHOCO NApaiesienunedd,
NPpU3MbL U RUPAMUOBL, MEeMpa’opa npu peuleruu 3a0ad;
NPUMEHAMb meopembl 00 OMHOWEHUAX 00bEMO8 Npu
peuieHuu 3a0a4,

NPUMEHSIMb UHmMe2Pai OJisi 6bIYUCIEHUSL 00bEMO8 U
nosepxHocmert mei 6PAUSeHUsl, GbIYUCTCHUS NIOWAOU
chepuneckozo nosca u 00vemMa uapoeo2o Clos;

umems npedcmasiienue 0 OBUNCEHUSIX 8 NPOCMPAHCMEE:
napaiieibHOM NepeHoce, CUMMEMPUU OMHOCUMETbHO
NIOCKOCMU, YEHMPATbHOU CUMMeMpPUU, N08Opome
OMHOCUMENbHO NPAMOU, BUHIMOBOU CUMMEMPUU, YMemb
NPUMEHAMb UX NPU PEUeHUU 3A0ay,

umems npedcmasienue o nIoWaou Opmo2oHAIbHOU
npoexyuu,

umems npeocmasienue 0 mpexepanHom U MHO20SPAHHOM
yene u nPUMeHAmMs C8OUCMBA NIOCKUX V2ll08
MHO202PAHHO20 Yeld NPU peueHuu 3a0ay,

uMemb npedcmasieHus 0 npeoopaz08aHu n0O0OU,
20MOmemuy u ymems NPpUMeHsAmMb UX npu peueHuu 3a0ay,
yMemb peuams 3a0ayu Ha NI0CKOCMU Memooamu
cmepeomempuu;




MPUMEHSITh €T0 TIPH PEIICHUH 3a1a4;

BJIQJICTh MOHITUSMU TUPAMHUJIA, BUIBI ITUPAMH]T, STIEMEHTHI
MPAaBUJIHHON MUPAMUIIBI M YMETh IPUMEHSTh UX NP PEIICHUA
3ajay;

UMETH MPEJCTABICHUE O TeopeMe Diliepa, paBUIIbHBIX
MHOTOTpaHHHKAX;

BJIQJICTh MOHATHEM ILJIOMIAINA TOBEPXHOCTEH MHOTOTPAHHUKOB U
YMETh MPUMEHSTH €T0 MPHU PEIICHUH 3a/1a4;

BJIQJICTh MOHITUSMU TeJia BpaleHus (IWIMHAP, KOHYC, mMap U
cdepa), X CEYCHUS U YMETh IPUMCHSTh UX IPU PEIICHUN
3ajau;

BJIQJICTh MOHATHSIMH KacaTeIbHbIC IPSIMBIE U INIOCKOCTH U
YMETh MPUMEHSTH U3 TIPU PEIICHUU 3a1a4;

HMMETh MPEJICTABICHHUS O BIIMCAHHBIX U OMMCAHHBIX cepax u
yYMETb MPUMEHSTh UX MPU PELICHUH 3a/1a4;

BJIQJICTh MOHATHSIMH 00beM, 00HEMBI MHOTOTPAHHHUKOB, TEJ
BpAIICHUS U IPUMECHSTh UX IPU PEIICHUH 33]1aY;

HMMETh MPEJICTaBICHUE O Pa3BePTKeE MIIMHAPA U KOHYCA,
TJIONIA/IA TTOBEPXHOCTH IIMIIMHPA U KOHYCa, YMETh TPUMEHSTh
WX NP PEIICHUH 33]1aY,

MMETh MPEeJCTaBICHUE O TIoaau chepbl U YMETh TPUMEHSTh
€ro MpH PeLICHUH 3a/1a4;

YMETh pelraTh 3aJ1a9i Ha KOMOMHAIIMA MHOTOTPAaHHUKOB M TEJ
BpAIIICHHUS,

MMETh MPEJICTaBICHUE O MOJ00NH B IPOCTPAHCTBE U YMETh
pemaTh 3a/1a4i Ha OTHOIIIEHHE 00BEMOB U IIJIOMIA IeH
MOBEPXHOCTEN OJOOHBIX (UTYD.

B nosceonesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos:

COCTaBIISITH C UCIIOJIB30BAHUEM CBOMCTB FeOMETPUUECKUX (PUTYp
MaTeMaTHYECKUE MOJEIH JJI PELICHUS 3a1a4 [IPAKTUYECKOTO
XapakTepa ¥ 3a7a4 U3 CMEKHBIX AUCLUIUIMH, HCCIEA0BATh
IIOJIyYEHHBIE MOJENIN U MHTEPIIPETUPOBATH PE3YyJIbTaT

—  yMemb npumeHsImsb Gopmyivl 06beM08 NpuU peueHun
3a0ay




Bexkmopuot u

BJIEI[[GTB MMOHATUAMU BCKTOPBI U UX KOOPAUHATHI;

—  Hocmuoicenue pesynomamos pazoena I;

Koopounamaul YMETh BBIIIOJHATH OIICpalluy HajJ BEKTOpaMH; —  HaxoOumwv 00vem napanieienunedda u mempa’opd,
6 HCIIOJIb30BaTh CKAJLIPHOE IIPOU3BEICHUE BEKTOPOB IIPU 3a0aHHBIX KOOPOUHAAMU CEOUX BEPULUH,
npocmpancme pelIeHny 3a1a4; —  3a0aeamov NPAMYIO 8 NPOCMPAHCMEE,
e MIPUMEHSTh YpaBHEHUE TUIOCKOCTH, (POPMYITY pacCTOSTHUS —  HAxoO0umv paccmosiHue om moyku 00 NIOCKOCMU &
MEXTy TOYKaMH, YpaBHEHHE chephl IPH PEIICHUN 33]1a9; cucmeme KOOpOUHam;
MIPUMEHSTHh BEKTOPHLI M METOJ KOOPAMHAT B IPOCTPAHCTBE IIPHU —  HaxoO0umv paccmosiHue Mexncoy CKpeuusaouuMucs
pelenun 3agaqd NPAMbIMU, 3a0AHHBIMU 8 CUCTeMe KOOPOUHAMm
Hcmopua MMeTh npeCcTaBlIeHUE O BKIIAJE BIIAIONIMXCS MaTeEMATUKoB B | JJocmuoicenue pesyromamos paszoena I
mamemamuxu pa3BUTHE HAYKH;
IIOHUMATh POJIb MATEMATUKHU B pa3BuTuu Poccun
Memoowt Hcnonp30BaTh OCHOBHBIE METO/IBI JJOKA3aTEIbCTBA, IPOBOIUTD —  Jlocmuoicenue pe3ynbvmamos pazoena I;
mamemamuxku

JTIOKa3aTeJIbCTBO U BBIIOJIHATH ONPOBEPIKEHUE;

MIPUMEHSTh OCHOBHBIE METO/IbI PEILICHUSI MaTEMAaTHUECKHX 3a/1a4;
Ha OCHOBE MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOIE
XapaKTEPU30BaTh KPACOTY U COBEPLIEHCTBO OKPYKAIOIIET0 MUPA
Y TIPOU3BEJICHUI UCKYCCTBA;

MIPUMEHATH IPOCTENIINE MPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEHIEHUN MATEMAaTUYECKUX
3ajad4;

0JIB30BAThCS MPUKIAIHBIMU IIPOTPaMMaMH U MIPOrpaMMaMU
CHMBOJIBHBIX BBIUMCIICHHUH JUIS UCCIIECA0BAHNS MaTEMaTHYSCKUX
00BEKTOB

—  NpUMEHAMb MamemMamuyeckue 3HAHUsL K UCCIe008AHUIO
OKpYIHCaroOujeco Mupa (Mooeauposanue QuudecKux
npoyeccos, 3a0a4u 3KOHOMUKU)




Coaep:xxanue Kypca MaTeMaTHKHU
¥Yriay0/1éHHbI YPOBEHD

[Ipenmer «MaremaTuka» SBIS€TCA MHTETPUPOBAHHBIM, cocTtosAamnuM B 10 u 11
KJlaccax M3 JBYX pa3/ielioB: «Asredpa M Hayajla MAaTeMaTHUYeCKOro aHalu3a» |
«I'eomeTpus».

Anredpa u HaYaJIa aHAJIN3A

[loBTOpeHue. PemeHue 3agad C UCIOIb30BAHUEM CBOMCTB YHCENI M CHUCTEM
CUHUCIICHMS, JEIUMOCTH, JOJIEW U 4acTed, NPOLEHTOB, MOayJer dnucen. Pemenne 3amau
C UCHOJB30BaHUEM CBOMICTB CTEMEHEW M KOpPHEH, MHOTOYJICHOB, MPEoOpa3oBaHUM
MHOTOYJICHOB ¥  JPOOHO-pallMOHAIBHBIX  BbIpakeHHWU. Pemenwe 3amau  c
HCMOJIb30BAaHUEM TPAJyCHOW Mephl yria. Moaynp yuciia U €ro CBOMCTBA. PemeHue
3a/1a4 Ha JBUYKEHUE U COBMECTHYIO palOTy, CMECH U CIUIABbI C MTOMOIIBIO JTUHEHHBIX,
KBaJpPAaTHBIX U JPOOHO-pallMOHANBHBIX YPAaBHEHHU W WX cUCTeM. PelieHue 3amad c
IIOMOIIIbI0 YHCJIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOH, C
OPUMEHEHUEM  HU300paKeHMsI UUCJIOBBIX IMPOMEXYTKOB. PemieHue 3amau ¢
UCIIOJIb30BaHUEM YHCIOBBIX (yHKUMH U ux rpadukoB. lcrosnb3oBaHHE CBOWCTB U
rpadUKOB JTUHEMHBIX U KBaJApPaTHUUHBIX (DYHKIUH, OOpaTHOM MPONOPLHUOHAIBHOCTH U
$yHKUIMN y=Ax. ['paduueckoe pernieHre ypaBHEHUU M HepaBeHCTB. lcnosb3oBaHue
omepanuyd HaJ MHOXKECTBAMM W BBICKa3bIBaHMWSAMU. lCHob30BaHWE HEPABEHCTB U
CUCTEM HEPABEHCTB C OJIHOM MEPEMEHHOM, YHCIIOBBIX MMPOMEXKYTKOB, UX 00BEAMHEHUI
u nepeceueHuid. lIpuMmeHeHMe mNpu pelIeHWHd 3aJad CBOMCTB apu(PMETHUECKOW U
F€OMETPUUYECKON  MPOTPECCHH,  CYMMHUpPOBaHHS  OECKOHEUHOM  cxonsiieics
r€OMETPUYECKON ITPOTPECCHUM.

MHoecTBa  (YMCIIOBBIE, T'E€OMETPUYECKUX (GuUryp). XapakTepUCTUUYECKOE
CBOMCTBO, 3JIEMEHT MHOXECTBa, IYyCTO€, KOHEYHOE, OECKOHEUYHOE MHOKECTBO.
Criocobbl  3amanust MHoOXecTB IlogMHoOkecTBO. OTHOLIEHUS MPUHAAICKHOCTH,
BKJIFOUEHHUsI, paBeHcTBA. Omnepanuu Haja MHoxkecTBamu. Kpyru Oiinepa. Koneunsie u
OeCKOHEYHbIE, CUETHBIE U HECUETHBIE MHOXKECTBA.

WcTuHHBIE 1 JI0O)KHBIE BBICKA3bIBAHMS, OTIEPALIUU HAJl BbICKA3bIBAHUAMU. Aneebpa
gvickazviganuti. CBS3b BBICKA3bIBAHWN C MHOKECTBaMH. KBAaHTOpBI CylIECTBOBAaHHUS U
BCEOOIIHOCTH.

3akoHbl JOTUKU. OCHOGHble Nocudeckue npasuia. Pelenne JJOru4eckux 3aaad C
HCIIOJIb30BaHUEM KPYTOB DUIEPA, OCHOGHBIX TO2UUECKUX NPABUL.

YMmozakmouenus. OOOCHOBaHMSI W JI0Ka3aTEIbCTBO B MaTeMaTHKe. TeopeMmsbl.
Bunel marematuueckux yTBEpKACHHH. Buowl ookasamenvcms. Mamemamuueckas
uHOyKyus. Ymeepowcoenus: obpamuoe OAHHOMY, HPOMUBONOJIONCHOE, 0Opamuoe
npOMuU8onoNoxcHomy danHomy. IlpusHak M CBOWCTBO, HEOOXOAUMBIE M JTOCTATOUHBIE
YCIOBHUS.

Ocnoegnas meopema apugpmemuxu. Ocmamku u cpaguenus. Aneopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamxax. Manas meopema Pepma. q-uuHvle cucmembvl
cuucnenus. Oynkyus Junepa, Yucio u cymma oeaumerieli HamypaibHO20 YUCA.

Pannannas Mepa yriia, TPUrOHOMETPUYECKAs OKPYXKHOCTb. TpUTOHOMETPUYECKHE
¢yHkuuu yucen u yriaoB. Dopmynbl TpUBEAEHUS, CIOXKEHHUS TPUTOHOMETPUUYECKUX



GyHKIM, GopMyIbl ABOMHOIO U MOJOBHUHHOTO aprymenta. [IpeobpazoBanue cymwmbl,
Pa3HOCTH B MIPOU3BECHIE TPUTOHOMETPUYECKUX (DYHKIUNA, 1 HAOOOPOT.

Hynu ¢yHKIMU, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh. Hambosnbiiee
M HauMeHblee 3HaueHue ¢pyHkunu. [lepuonnueckue QyHKIMM U HAUMEHBIINHA TTEPHOI.

UYerHble 1 HeueTHble QYHKIMU. DyHKYyuU «OPOOHAS 4acmb YUCIAY y:{x} u «yenas

yacmo yucuay y:[x].

TpuronomeTrpuyeckue (QYHKIMH YHUCIOBOTO apryMeHTa y=cosx, y=sinx,
y=tgx, y=ctgx. CBOHCTBA U rpa)IK TPUTOHOMETPUUECKUX (DYHKIIHI.

OOpatHble TpUroHOMETpUYecKrue (YHKIHUU, UX TJIaBHbIE 3HAUYEHUS, CBOMCTBA U
rpaguku. Tpuronomerpuueckue ypaBHeHUs. OIHOPOJHBIE TPUTOHOMETPUUYECKUE
ypaBHEHMs. PelieHne nmpocTedIMX TPUTOHOMETPUYECKMX HepaBeHCTB. lIpocreiimme
CHUCTEMBI TPUTOHOMETPUUECKNX YPABHEHUM.

CreneHp ¢ JOEHWCTBUTEIBHBIM IIOKAa3aTelieM, CBOMCTBAa creneHu. lIpocrenmme
MOKa3aTellbHbIE YpaBHEHUS! U HepaBeHCTBA. [lokazarenbHas pyHKIUS U €€ CBOWCTBA U
rpaduk. Yucno e u QyHKIHS y=¢".

JlorapudmM, cpoiictBa norapudma. JlecATUUHBIN W HATypalbHBIA JOrapudm.
[IpeoOpa3oBanue norapudmuyeckux BblpakeHUU. Jlorapupmuyeckue ypaBHEHHUS U
HepaBeHcTBa. Jlorapupmuueckas (yHKIUSA U €€ CBOMCTBA U rpaduK.

CrenenHast pyHKIMS U ee cBoMcTBa U rpaduk. UppanuoHanbHble ypaBHEHUS.

[lepBruHBIE NPEACTABICHUS O MHOYKECTBE KOMIUIEKCHBIX 4ucel. /leucmeus c
KomniaekchvimMu yucramu. Komnnexcno conpsowcennvie uyucna. Mooynv u apeymenm
yucna. Tpueonomempuueckas popma kKomniekchozo uucia. Pewenue ypasnenuii 8
KOMNJIEKCHBIX YUCTAX.

Meton uHTEpBanoB i pelieHus: HepaBeHCTB. IIpeoOpazoBanus rpadukoB
(yHKUMNA: CIBHUI, YMHOXKEHHE Ha YHUCJIO, OTPAKEHHWE OTHOCHUTEIBHO KOOPJIWHATHBIX
oceil. ['padprueckre MeToapl pelIeHrs] ypaBHEHU U HEpaBeHCTB. Perienne ypaBHEeHUI
Y HEPABEHCTB, COACPIKAILUX [IEPEMEHHYIO 10| 3HAKOM MOYJIA.

Cucrembl MOKa3aTeNbHBIX, JOrapu(PMUUECKUX U HUPPALUOHAIBHBIX YpaBHEHUU.
CucreMbl OKa3aTeIbHbIX, JOTapU(PMHUUECKUX U UPPALIMOHAIBHBIX HEPABEHCTB.

B3aumuo oOpatabie Gyukuu. ['paduku B3auMHO 0OpaTHBIX (QYHKITUH.

YpaBHEHUS, CHCTEMBI YPAaBHEHUN C IAPAMETPOM.

@opmyna bunoma Heromona. Pewenue ypasHeHuii cmenenu eviuie 2
cneyuanbHulx 6udos. Teopema Buema, meopema be3y. Ilpueooumvie u nenpusooumvie
mHoeounenvl. Ochognasi meopema  aneedpvl. Cummempuueckue MHOSOYIEHDYI.
Lenouucnennvie u yeno3HauHvie MHO20UIEHbL.

Juoganmoswi ypasuenus. [{ennvie Opobu. Teopema Depma o cymme Kaopamos.

Cymmul U psadbl, MemoObl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopemvl 0 npubaudiceHUU OeticMBUMENbHBIX YUCE] PAYUOHATbHBIMU.

MHnoocecmea na KoOpOUHAMHOU NIOCKOCHIU.

Hepasencmso Kowu—bynaxoeckozo, nepasencmeo Hencena, nepasencmea o
CPEeOHUX.

[Tonsitue mnpenena QyHkuuu B Touke. [lomamue npedena @yHKkyuu 8
beckoneunocmu. Acumnmomul epaguxa @yukyuu. CpasHeHue OECKOHEUHO MAlbiX U



beckoneurno oonvuux. HempepsiBHOCTh pyHKIIMN. C0ticmea Henpepbl8HbIX YHKYUI.
Teopema Betiepuumpacca.

Huddepenuupyemocts dpynkuuu. [IponsBognas ¢ynkuuu B Touke. KacarenpHas
K Tpaduky ¢yHKkuuu. ['ecomeTpudeckuii U (PU3HYECKUNA CMBICT IPOU3BOJIHOM.
Ilpumenenue npouszeoonoi 6 @usuxe. Ilpou3BOAHBIE dJIEMEHTAPHBIX (YHKIUH.
[TpaBuna nuddepeHnupoBaHusl.

Bropas npousBoiHas, ee TeOMEeTpUYecKuil U (U3NUECKUN CMBICIT.

Touku 3KcTpemMyMa (MakcuMyma W MUHUMYyMa). MccinemoBaHue 3JIeMEHTapHBIX
GYHKIIMNA HA TOYKHA IKCTPEMyMa, HauOOJIbIIee M HANMEHBIEE 3HAYCHHUE C TTOMOIIIBIO
npousBogHON. [locmpoenue epagukos @yHKyuti ¢ NOMOWBIO  NPOUIBOOHBIX.
IIpumenenue npouszeoonol npu pewienuu 3aday. Haxoorcoenue sxkcmpemymos @QyHKyul
HEeCKOJIbKUX NepeMeHHbIX.

[lepBoobOpasnas. Heompenenenusiii nnterpan. IlepBooOpasHbie 3meMeHTapHBIX
¢byukuui. I[lnomans kpuBonmHedHOW Tpanenuu. Popmyna HeroTona-JlelOuuna.
OnpeneneHHblil UHTErpai. Bwiyucienue niowadel NIOCKUX @ueyp u o6vbemMog mei
8pawjeHusi C NOMOWbI0 UHmMezpaa..

Memoowl pewienust yHKYUOHALHBIX YPABHEHUU U HEPABEHCMS.

I'eomerpus

[ToBTOpenue. Pemienue 3amay ¢ UCMONIB30BAHUEM CBOMCTB (DUTYp Ha TIJIIOCKOCTH.
Pemenve 3amad Ha OKa3aTENbCTBO M TIOCTPOCHHE KOHTPHpUMEpOB. [IpumeHeHue
MIPOCTENIINX JIOTHYECKUX MNpaBuil. PemeHue 3amady C HCIOJIB30BAHUEM TEOPEM O
TPEYTOJIBHUKAX, COOTHOIICHUH B TIPSIMOYTOJILHBIX TPEYTOJIbHUKAX, (DaKTOB, CBSI3aHHBIX
C YeTBIPEXyTroJbHUKaMH. PemieHne 3agad ¢ WCMONIB30BaHWEM (DAKTOB, CBS3AHHBIX C
OKPYXXHOCTSIMU. Permenve 3agad Ha M3MEpPEHUsS HA TUIOCKOCTH, BBIYUCIICHHS JIMH W
omaneu. Pewenue 3a0ay ¢ noMowbio 8eKMOpos8 U KOOPOUHAM.

Harnsinnas crepeometpus. [Ipusma, mapaienenunes], mupaMusa, TETPadap.

OCHOBHBIC TIOHSTHS TEOMETPUU B TMPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U
cnenctBus u3 HuX. Ilowamue 06 akxcuomamuyeckom memooe.

Teopema Menenas ons mempasopa. IlocTpoeHHE CEUCHHH MHOTOTPaAaHHHUKOB
metonoM  cienoB.  lleHTtpanbHoe — mpoektupoBanue.  [locTpoeHue — ceueHui
MHOTOTPaHHUKOB METOJIOM MPOESKIIHIA.

CkpeluBaronifecs: mpsiMble B TMPOCTPAHCTBE. YTON MEXAYy HUMH. Memoodsl
HAX0HCOEHUSL PACCMOSAHUL MEHCOY CKPEUSUBAIOWUMUCS NPIMBIMU.

TeopeMbl © TMapauICALHOCTH TMPSMBIX M TUIOCKOCTEH B IPOCTPAHCTBE.
[TapannenbHOe TPOEKTUPOBAHUE U H300pakeHue Quryp. [eomempuueckue mecma
mouex 8 NpoCMpaHcmae.

[leprieHIUKYISIPHOCTDh MPSAMOU M IIOCKOCTH. OPTOTOHAIIBHOE NPOEKTUPOBAHHUE.
Haxknonusie u mpoekunu. Teopema 0 TpexX NEPIEHANKYIAPAX.

Buovr mempasopos. Opmouenmpuueckuii mempa’op, KApKACHuIUL mMempas’op,
pasHozpauuslii. mempal’op. Illpamoyeonvhuiti mempas’dp. Meduansl u Oumeouarvl
mempa’opa.

Jlocmpausanue mempasopa 0o napaiieienuneoa.

Paccrosinusa mexnay durypamu B mpocTpadcTBe. OOMmMiA MEepeHIuKyIsp ABYX
CKPENIUBAOIINUXCS TIPSIMBIX.



Yrnet B mpoctpaHcTBe.  llepneHnukynspHele  MIOCKOCTH.  [lnowaos
0pmo2oHanbHou npoekyuu. Ilepnenouxynsapuoe ceyenue npuzmsl. TpexespaHuvli U
MHuococpannbl  yeon. (Ceoticmea naoOCKUx yeno8 muoz2ozpannozo yaia. Ceoticmea
NJIOCKUX U O8VZPAHHBIX Y2108 mMpexepanHo2o yana. Teopemvl KOCUHYCO8 U CUHYCO8 ONd
MmpexepanHoco yaia.

Bunbl MHOTOTrpaHHUKOB. Pazgéepmku muozoepannuxa. Kpamuatiwiue nymu Ha
NOBEPXHOCU MHO202PAHHUKA.

Teopema Jtinepa. IlpaBunbHblE MHOTOTPAHHUKH. /[60ticCMBEHHOCMb NPABUTILHBIX
MHO202DAHHUKOS.

[Ipuzma. Ilapamnenenunen. CoiicTBa mnapamienenunena. I[IpsMoyroibHBIM
napayuienenunen. HakioHHbIe TPU3MBI.

[Tupamuaa. Buael nupamMua. DneMEHTHl NpaBWIbHOM nupamuabl. [Iupamuasl ¢
PaBHOHAKJIIOHEHHBIMHU peOpaMu U TPaHSIMHU, X OCHOBHBIE CBOICTBA.

[11o1maau NOBEpXHOCTEW MHOTOTPAaHHUKOB.

Tena BpaiieHus: MUIKHIP, KOHYC, map u chepa. CeyeHus MWIMHIPA, KOHYCA U
mapa. [1lapoBoii cermeHT, mapoBoOM CJIOH, IITAPOBOM CEKTOP (KOHYC).

VYceuenHnast nupamMua U yCEUEHHbBIM KOHYC.

dnemenmul chepuueckoui ceomempuu. Konuueckue cevenus.

KacarenbHple mnpsMble W TUIOCKOCTUA. BrucaHHble W ONUCaHHBIE CQEphL.
Kacarwuecs cpepol. Kombunayuu men epawenus.

Bekrtops! 1 koopauHaTel. CyMMa BEKTOPOB, YMHOXXEHHE BEKTOPA HA YHCIIO. YTOII
Mex a1y BekTopaMu. CKansipHOE IPOU3BEICHHE.

VYpaBHeHne MmiIockocTu. Popmyna pacCTOSTHUS MEXAY TOYKaMHU. YPAaBHEHHE
cheprl. Popmyna paccmosinusi om moyku 00 niockocmu. Cnocobwvl 3a0anus npsamou
VPA8HEeHUAMU.

Pewenue 3a0au u doxasamenbcmeo meopem ¢ HOMOWBIO 8EKMOPO8 U MeMOOOM
KOOpOuHam. JiemMeHmbl 2eoMempuu Macc.

[Tonsitue o6pema. OObEeMbI MHOTOTPAaHHUKOB. OOBEMBI TEJ BpallleHus. AKCUOMbl
obvema. Bvieoo gopmyn 006vemos nNpsMOyeoNbHO20 napanieienunedd, Npusmvl U
nupamuovl. Dopmynvt 01 HaxodcOeHus obvema mempasopa. Teopemvr 006
OMHOWEHUSAX 0OBLEMOS.

Ipunooscenuss ummezpana K 6bIYUCIEHUIO 00bEMO8 U NOBEPXHOCMEU Mmeil
spawenus. Ilowaov cgepuueckoco nosca. Obvem waposoco cnos. Illpumenenue
00beM08 npu peuieHuu 3a0ady.

[Tnomans cdepsl.

Pazeepmka yununopa u xonyca. 1lnomanb NoBepXHOCTH HUIMHAPA U KOHYCA.

KoMOuHaImm MHOTOTPaHHUKOB M TEJT BpaIllCHUS.

[Tonobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB M IUIOMIAACH MOBEPXHOCTEH
no100HBIX GUTyp.

sudrcenusi 6 npocmparncmee. napaniebHblil NEPEHOC, CUMMEMPUsL OMHOCUNETbHO
NJIOCKOCU, YEHMPATbHAS CUMMEMPUSL, NOBOPON OMHOCUMENLHO NPSMOU.

Ilpeobpazosanue nooodus, ecomomemus. Pewenue 3adau Ha niocKkocmu ¢
UCNONIL308AHUEM CINEPEOMEMPUYECKUX MEMOOO8.



BeposITHOCTH U CTATHCTHKA, JIOTHKA, TeOpHUs rpadoB 1 KOMOMHATOPHKA

[ToBTOpenue. Mcnonb3zoBanue TabIUIl U AUArpamMM JJisi IPEICTaBICHUS JAaHHBIX.
Pemenve 3agady Ha MpUMEHEHHE OMHUCATENIbHBIX XApAaKTEPUCTHUK YHCIOBBIX HAOOPOB:
CpeIHUX, HauOOJBIIET0 W HAUMEHBIIEro 3HAYEHUS, pa3Mmaxa, JHUCIEepCUU U
CTaHJAAPTHOTO OTKJIOHEHMs. BpluMclieHHe 4YacTOT H  BEPOATHOCTEH COOBITHH.
Bpruncinenne BEpOATHOCTEM B ONBITAX C PABHOBO3MOXHBIMH  3JIEMEHTApPHBIMU
UCXOJaMHU. Hcnonn3oBanne KOMOMHATOPUKHU. Brraucienue BEPOSITHOCTEN
HE3aBUCUMBIX coObITHIl. lcnosb3oBanue (OpMyJibl  CHOKEHHS BEpOSTHOCTEH,
auarpaMm Ditiepa, aepeBa BeposTHOCTEH, popmyibl bepHym.

Beposmnocmnoe npocmpancmeo. Akcuomvl meopuu 6eposimuocmen.

YcnoBHas BeposaTHOCT. [IpaBuino ymMHOXkeHHs BeposTHOCTeEN. DopMyna nmosHOU
BeposaTHocTu. Popmyna balieca.

JucKkpeTHble  Ciy4yaliHble BEIMYMHBI U pacrnpeneneHusa. CoBMecTHbIE
pacnpenaeneHus. PacnpeneneHue CyMMbl U IIPOU3BEICHUS HE3aBUCHUMBIX CIIYYalHBIX
BEIIMUMH. MaremaTtuueckoe OXHUIAAHUE U JUCHEPCUA  CIYYaHOW  BEJIWYUHBL.
MaremaTu4eckoe 0KUJAHUE U JUCTIEPCUSI CYMMBI CIIyYailHbIX BEJIUYHH.

bunapHas ciyvaiiHasg BelnuuHa, pacnpeneneHue bepHymm. ['eomerpuueckoe
pacnpeaeneHue. bunomuansHOE pacnpeneneHue 151 ero CBONCTBA.
T'unepeeomempuueckoe pacnpedenenue u e2o c8oUCMaa.

HenpepsiBHBIE CiydailHble BenWYWHBL. [IMOTHOCTH BeposTHOCTH. DyHKIUA
pacnpenaenenus. PaBHoMepHOE pacnpeneseHue.

llokazamenvroe pacnpedenenue, e2o napamempeol.

Pacnpeoenenue Ilyaccona u ezo npumenenue. HopmallbHOE pacmpeiesieHue.
Oynkuus Jlamraca. [lapamerpel HOpManbHOro pacnpeneneHus. [Ipumepsl ciaydaiHbIX
BEJIMYMH, MOJYUHEHHBIX HOPMaJIbHOMY 3aKOHY (IIOrpEIIHOCTh HM3MEpPEHHI, pOCT
4yenoBeka). [lenmpanvras npedenvras meopema.

Hepasencmeso Yebviwesa. Teopema Yebviuesa u meopema bepuynnu. 3axown
oonbuwux uucen. Bvibopounviti memoo usmepenus eeposmuocmeti. Ponv 3axoua
OobUUX YUCe 8 HAYKe, npupooe U oouecmaee.

KoBapuanus nByx ciydaitHeix BenuuuH. [lonstre o koadduiimente Koppensiuu.
CoBMmecTHBIE HAOJIOJNCHUS JBYX CIYYallHBIX BEIWYUH. Buibopounviii Kosgghuyuenm
Koppensayuu. Jluneunas pezpeccusl.

Cmamucmuueckasa eunomesza. Cmamucmuxa Kpumepus U ee YPOBEHb
3Hauumocmu. Ilposepka npocmetiuiux eunomes. Imnupuueckue pacnpeoenenus u ux
C843b C meopemuyeckumu pacnpeoeneHuamu. Paneosas xoppensayus.

Ilocmpoenue coomeemcmeuti. HnvexmusHvle u ClOpbEKMusHble COOMEemcmaus.
buexyuu. /luckpemnas nenpepvienocme. [lpunyun Jupuxie.

Koouposanue. J[eéouunas 3anuce.

Ocnogubie nousamusi meopuu epaghos. /lepeeswvs. Jleouunoe depego. Cesa3HOCb.
Komnonenmui cesasnocmu. Ilymu na epage. Jiineposwt u I amunbmonossl nymu.



TemaTHuyeckoe NJIAHKPOBAHUE.
AJireOpa 1 Ha4YaJIa MATEMATHYECKOI0 AHAJIU3A

Ne Tembl Conep:kanue matepuaja Kou-Bo
4acoB
10 kaace

1 JlelicTBUTENbHBIC YKCIIa 18

2 Crenennast QyHKIUS 18

3 IToka3zarenbHast QyHKIHS 12

4 Jlorapudmuueckas GyHKuus 19

5 Tpuronomerpuyeckue GopmMyIsl 27

6 TpuroHomeTpuyeckre ypaBHEHHUs 18
Hrtorosoe noBropeHue 24
Bcero 136

11 kaace

7 Tpuronomerpuueckne GyHKINU 20

8 [IpousBoaHas u €€ reOMeTPUYECKUI CMBICI 20

9 [IprmeneHne mpor3BOTHOMN K HCCIeI0BaHUIO (QYHKIUI 18
10 WHTerpan 17
11 Komb6unaropuka 13
12 DJIEMEHTHI TEOPUU BEPOSITHOCTEH 13

13 Craructuka 9
HroroBoe nmoBTOpeHne 26
Bcero 136
Hroro 272




TemaTuuyeckoe NVIAHUPOBAHUE
no reomerpuu B 10-11 kmaacce.
Yriay0aéHHbI yPOBEHb.

Ne Coaep:xanue maTepuaja Kou-Bo
4yacoB
10 k1ace
1 Hexkotopele cBeieHNs U3 IJIaHUMETPUU 12
2 BBenenue 3
3 [TapayienbHOCTD NPSIMBIX U INIOCKOCTEN 16
4 [TapaiieabHOCTh NPSIMBIX, IPSIMOU U MIIOCKOCTH 4
5 B3aunmHoe pacnonokeHue npsMbIX B MPOCTPAHCTBE. YTOI MEKIY 3
JBYMsI IPSIMBIMH
6 [lapayienbHOCTB IIIOCKOCTEN 2
7 Terpasap u napajuieenunes 4
8 IleprieH IMKYISIPHOCTD MPSAMBIX U IJIOCKOCTEU 17
9 [lepnieHIuKyJIIpHOCTD NPSIMON U TNIOCKOCTH 5
10 [lepneHaAuKysip ¥ HAKJIOHHBIE. YTOJI MEKIY NPSIMOU U MJIOCKOCTHIO 6
11 JByrpannsii yrou. IlepneHauKynsipHOCTb IIIIOCKOCTEM. 4
12 MHOrorpaHHuKu 14
13 IToustue MuHOrorpanuuka. [Ipusma. 3
14 ITupamupga 4
15 IIpaBuiIbHBIE MHOIOTPAHHUKH 5
3aKII0unTEeIbHOE MOBTOPEHHE Kypca reomerpun 10 kimacca 6
Bcero 68
11 kaacc
1 BexTopr! B mpocTpaHcTBE 6
2 IToHsiTHe BEKTOpA B IPOCTPAHCTBE 1
3 CrnoxeHue ¥ BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa HAa YUCIIO 2
4 KommuiaHapHble BEKTOPBI 2
5 MeTo1 KOOpIMHAT B TPOCTPAHCTBE. [|BHKEHUS. 15
6 KoopauHaTsl TOYKH M KOOPJIMHATBI BEKTOpa 4
7 CkasisipHO€ MMPOU3BEICHNUE BEKTOPOB 6
8 JIBr>xeHus 3
9 [{unuHap, KOHYC U 1ap 16
10 Humuaap 3
11 Konyc 4
12 Cdepa 7
13 O06BéM Ten 17
14 O6BEM PSIMOYTOJILHOTO NapaJlieNenuIea 2
15 O06bEM psIMO TPU3MBI U WIMHJIPA 3
16 OO6BEM HaKJIOHHOM MPU3MBI, TUPAMUBI U KOHYCA 5
17 O0nBEM 11apa u TIonaah mapa 5
3aKJII0UNTENbHOE IOBTOPEHKE Kypcea reomeTpun 11 kacca 14
Bcero 68

HUroro

136







