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Ilnanupyembie pe3yabTaThbl 0CBOCHHA Y4eOHOI0 NpeaMera.

JIMYHOCTHBIE pe3y/bTaThl B c(hepe OTHOIIEHUHA 00y4aloIIMXcs K cede, K CBOeMYy
310POBbI0, K NO3HAHUIO CeOs:

— OpueHTanus OO0y4alolUXCs Ha JOCTHKEHUE JIMYHOIO CYACThs, peaU3alfio
MO3UTHBHBIX JKW3HEHHBIX MEPCIEKTUB, HHHUIIMATUBHOCTb, KPEATUBHOCTb, T'OTOBHOCTH U
CIOCOOHOCTh K JINYHOCTHOMY CaMOOIPEIEICHHUIO, CIIOCOOHOCTh CTAaBUTh LIEJIM U CTPOUTH
KU3HEHHBIE TUUIaHbI,

— TOTOBHOCTb U CHOCOOHOCTHh 00ECHEeUUTh ce0€ U CBOMM OJIM3KUM JOCTOMHYIO KM3Hb B
IIPOLIECCE CAMOCTOSITENIBHON, TBOPUYECKOW M OTBETCTBEHHOM ACSTEIBHOCTH;

— TOTOBHOCTh U CHOCOOHOCTh OOYyYaroUMXcsl K OTCTAMBAHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOI'O MHEHHUSI, TOTOBHOCTb M CIIOCOOHOCTH BhIpa0aThIBATH COOCTBEHHYIO MO3ULIMIO
[0 OTHOIIEHHIO K OOIIECTBEHHO-NOJUTHUYECKUM COOBITHSIM IMPOILUIOr0 M HACTOSIIEro Ha
OCHOBE OCO3HAaHUS, U OCMBICIEHUS UCTOPHUM, JyXOBHBIX LIEHHOCTENM M JOCTHKECHUW HAIIen
CTpaHbl;

— TOTOBHOCTb M CIIOCOOHOCTbh OOYYarOIIMXCS K CaMOPa3BUTUIO U CaMOBOCIIMTAaHUIO B
COOTBETCTBUM C OOIIEYEIOBEUECKHUMH LIEHHOCTAMH U HACaIaMU T'PaKIAaHCKOro OOIIECTBa,
NOTPpEOHOCTh B (DU3MUECKOM  CaMOCOBEPILIEHCTBOBAaHUM,  3aHATHSX  CIIOPTUBHO-

OSI[OpOBPITCJ'IBHOfI ACATCIBHOCTBIO.

Ilnanupyemble MeTanpeaMeTHbIe pe3yabTaThbl ocBoeHuss OOIT

1. PeryasiTuBHbIe YHHUBepCAJIbHbIE YUeOHbIE eiicTBUS
BbinyCKHMK HAYYHTCS:

— CaMOCTOSITCIILHO ONpPENeNIATh IICIH, 3a1aBaTh MapaMeTpPhl U KPUTEPHH, IO KOTOPHIM
MOKHO OTIPEICITUTD, YTO IE/bh TOCTUTHYTA;

— CTaBUTh U GOPMYITHPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHON NIEATETLHOCTH U
KU3HCHHBIX CUTYaIIHSX;

— OIICHWBaTh PECYpPChl, B TOM 4YHCJIC BpPEeMs W JApPYyTHEe HEMaTepHAJIbHBIE PECYPCHI,
HEOOXOIUMBIC JIJISI JOCTHIKEHUS ITOCTABICHHOM I1EJIH;

— BBIOMpaTh MyTh JOCTHKCHHUS IEJIM, IUIAHUPOBATh PEIICHUE ITOCTABJICHHBIX 3ajadv,

OIITUMU3UPYA MATCPUAJIBHBIC 1 HEMATCPHAJIBHBIC 3aTPAThI,



— Opranm30BbIBaTh d(PPEKTUBHBIA MOUCK PECYPCOB, HEOOXOMMMBIX MJIS JTOCTHUKCHUS
NOCTABJICHHOU 1IEJIH;

— COIOCTABJATH ITOJYYEHHBIM PE3yJIbTaT JEITEIBHOCTH C IIOCTABIECHHOW 3apaHee
LEJIBIO.

2. ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS
BbIIyCKHUK HAYYMTCS:

— HCKaTh M HAXOAWTh OOOOIIEHHBIE CIOCOOBI pelIeHus 3a7ady, B TOM YHCIE,
OCYIIECTBJISATh Pa3BEPHYTHI MHPOPMAIMOHHBIM MOUCK M CTaBUTh HA €r0 OCHOBE HOBBHIE
(yueOHbIe U TTO3HABATEIbHBIC) 3a/1a4K;

— HCHOJI30BaTh Pa3JIMYHbIE MOJEJIBHO-CXEMAaTHUYECKUE CPEACTBA ISl IIPEACTABICHUS
CYIIECTBEHHBIX CBSI3€M1 M OTHOIICHWM, a TakKe MPOTUBOPEYUM, BBIIBICHHBIX B
MH(POPMAITMOHHBIX UCTOYHHUKAX;

— HAXOIWUThb W MNPUBOAUTH KPUTHYECKUE AapPTryMEHTbl B OTHOLICHUHM JCHUCTBUU U
CY’KIEHHUN JPYroro; CHOKOWHO M PAa3yMHO OTHOCHUTHCA K KPUTHYECKUM 3aMCUYAHUAM B
OTHOIIEHUU COOCTBEHHOTO CYXKJEHHUS, paccMaTpuBaTh HX KaK pPecypc COOCTBEHHOTO
pa3BUTHS,

—  BBIXOJIUTH 32 PAMKU y4€OHOTO MpeIMETa U OCYIIECTBIATh IEJICHANIPABICHHBIN MOUCK
BO3MOYKHOCTEH JIJIs1 IIUPOKOTO MEePEeHOca CPEJCTB U CIIOCOOOB JACHCTBUS;

— BBICTpauMBaTh  MHIAUBHUIYAJIbHYIO  O0pa3oBaTEebHYI0  TPACKTOPUIO,  YUYUTHIBas
OTPAaHUYEHHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUSL.

3. KoMMyHuKaTHBHbIEe YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBHUS
BpInyCKHUK HAYYHTCH:

—  OCYLIECTBJISTH JEJIOBYH0 KOMMYHUKAIIUIO KAK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMU
(kak BHYTpH 00pa30BaTEIbHOW OpraHM3alluk, TaKk WU 3a €€ Npeaesiamu), MoA0upaTh
MapTHEPOB ISl JIEIOBOM KOMMYHHKAIIMM HCXOAS M3 COOOpaKeHHM pe3yJbTaTUBHOCTH
B3aUMOJCHCTBUS, a HE JIMUHBIX CUMIIATHUM;

— TIpU OCYIIECTBICHUU T'PYNIOBOM PabOTHI OBITh KaK PYKOBOJUTEIEM, TaK W UYJICHOM
KOMaH/bl B pa3HbIX pOJIsiX (TeHEepaTop UAeH, KpUTUK, UCTIOTHUTENb, BEICTYHAIOIIHMI, SKCIIEPT
U T.J.);

— pPa3BEpHYTO, JIOTMYHO M TOYHO M3JIaraTb CBOIO TOUYKY 3pPEHHSI C HCIOJIb30BAHHEM

AACKBAaTHBIX (YCTHBIX u HI/ICbMeHHBIX) S3BIKOBBIX CPCIICTB,



— pacrio3HaBaTh KOH(DJIUKTOTEHHBIE CUTYallUd W TPEIOTBpAIIaTh KOHQIUKTHI JO HUX
aKTUBHOW (ha3bl, BHICTpAMBATh JIEJIOBYI0 M OOpa30BaTelIbHYI0 KOMMYHHUKAIUIO, u30eras

JIMYHOCTHBIX OIICHOYHBIX CY)KI[GHI/If/’I.

Ilnanupyemblie npeaMeTHbIe pe3yabTaThl 0cBoeHus1 OOII

BbinycKkHMK Ha yriiy0JIeHHOM YPOBHE HAYYMTCH:

Anemenmol meopuu MHOHCECME U MAMEMAMUYUECKOU JI02UKU

— CBOGOJHO OIEPHPOBATH TOHATHSAMH: KOHEYHOE MHOXKECTBO, JJIEMEHT MHOMKECTBA,
MOJIMHOKECTBO, TIEpeceuyeHrue, OOBEAUHEHHWE U Pa3HOCTh MHOXECTB, YHCIOBBIC
MHOECTBA Ha KOOPJAMHATHOMN MPSAMOU, OTPE30K, HHTEPBAJI, IIOJTYUHTEPBAJ, IPOMEKYTOK
C BBIKOJIOTOH TOYKOM, TIpauyecKoe TMpPEeACTaBIECHUE MHOXKECTB Ha KOOPAMHATHOMN
IIJIOCKOCTH;

— 3aJlaBaTh MHOXXECTBA IIEPEUHUCICHUEM U XaPAKTEPUCTUYECKUM CBOUCTBOM;

— OINEpUPOBATH NOHATUAMU: YTBEPKICHUE, OTPULAHNUE YTBEPKICHUs, UCTUHHBIEC U JIOXKHBIE
YTBEP)KJICHUS, TPUYMHA, CIEJACTBUE, 4YACTHBIM ciaydall OOIIero yTBEpKICHHS,
KOHTPIIPUMED;

— TIPOBEPSATH IPUHALIICKHOCTD JIEMEHTA MHOXKECTBY;

— HaxoJuTh INepeceyeHHe U OOBbEIMHEHHE MHOXXECTB, B TOM YMCIE NPEICTaBICHHBIX
rpauyecKy Ha YUCIOBOM MPAMON U HA KOOPJAUHATHOM MIIOCKOCTH;

— TMPOBOJUTH JIOKA3aTEIbHBIC PACCYKIECHUS 1JI1 000CHOBAHUS UCTUHHOCTH YTBEPKICHUH.

B nosceonesnou scuznu u npu uzyvyeHuu opyeux npeomemos:

— MCIOJIB30BaTh YUCJIOBBIE MHOXECTBA HAa KOOPAMHATHOW MPSIMOM U HA KOOPAWHATHOU
IIJIOCKOCTH JJIs1 OITMCAHUS PEATIbHBIX IPOLIECCOB U SBJICHUM;

IIPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUSA B CUTYALUAX TOBCEIHEBHOM KU3HMU, IIPU PEILICHUU

3a/1a4 U3 APYrUuX NpeIMETOB

Boinycknuk na y2iny01eHHOM YPOGHE NOSIYUUNL 603MONCHOCHIL HAYYUMbCA:

— onepupoeamv NOHAMUEM ONpedeNeHUsi, OCHOBHbLIMU BUOAMU ONpeoeseHull, OCHOGHbIMU
suoamu meopem,

— NOHUMAmMb CYyMb KOCEEHHO20 00KA3AMeNbCmed;

— onepupoeambsv NOHAMUAMU CYENMHO20 U HECHUENTHO20 MHROJicecnea,




— NpuMeHAmb Memood MaAmeMamuiyeckot UHOYKYuU Oas NPOBEOeHUsl PACCYHCOeHUU U
00Ka3amenbcme U npu peueHuu 3a0ay.

B noeceomnesnou scusnu u npu uzyueHuu opysux npeomemos:

UCNONIL308AMb MEOPEMUKO-MHONCECTNEEHHBIU A3bIK U A3bIK JI02UKU OJIs1 ONUCAHUSL PEalbHbIX

npoyeccos U sA6IeHUl, Npu peuleHul 3a0ay Opyeux yueOHvIX npeomemos

Yucna u svipasricenusn

BbinycKkHUK Ha yriiy0JieHHOM YPOBHE HAYUHTCS:

— OmnepupoBaTh Ha 0a30BOM YpOBHE IMOHSATHUSMHU: IEJI0€ YUCIO, ACIUMOCTb YHCET,
OOBIKHOBEHHAast JIpoOb, JAecSITUYHas ApoOb, palMOHAIbHOE YHCIO, NPUOIMKEHHOE
3HAYCHHE YHWCJa, YacTh, JOJs, OTHOIIEHHE, MPOIICHT, MOBBIIICHUE W TOHIDKEHUE Ha
3aJlaHHOE YMCJIO MPOLIEHTOB, MacIlTao;

— omepupoBaTh Ha 0a30BOM YpOBHE MOHATUSMU: JIOTapu(M UYKCIIA, TPUTOHOMETPUUIECKAs
OKPY)XHOCTh, TpaJyCHas Mepa yria, BeJIMYMHA YyIJa, 3aJaHHOTO TOYKOM Ha
TPUTOHOMETPUUYECKON OKPYKHOCTHU, CHHYC, KOCHHYC, TAaHI€HC M KOTAaHI'€HC YTJIOB,
UMEIOITNX MTPOU3BOJIBHYIO BETUUHHY;

— BBITIONHATH apu(PMeTHIECKUE NEUCTBUSA C IENIBIMU U PAIIHOHATBHBIMU YHUCIIAMH,

— BBINOJIHATH HECIIOXKHBIE MPeoOpa30BaHUs YHUCIOBBIX BBIPAKEHUHN, COJAEPKAIIUX CTEIICHU
Yyuce, 1100 KOPHU U3 YHUCE, TM00 Jorapu(Mbl YUCET;

— CpaBHUBATh PAllMOHAIBHBIC YHCIIA MEXIYy COOOM;

— OIICHMBATh M CPABHHUBATH C PAIIMOHAIBHBIMHU YHCIIAMU 3HAYEHUS EBIX CTETICHEN YHUCel,
KOpHEW HaTypaJbHOM CTETEHU U3 YHCEJl, IOTapU(PMOB YUCEI B IPOCTHIX CIydasX;

— n300paxaTh TOUKAMH HA YUCIIOBOU MPSMOH IIEJIbIE U pallMOHATIBHBIC YUCIIA,

— n300paxaTh TOYKAMHU HA YHCIIOBOM MPSIMON 1IEJIbI€ CTENEHU YKCell, KOPHU HAaTypabHON
CTETICHH W3 YHUCEJI, JIOTApU(MBbI YUCEIT B TPOCTHIX CIIyUasX;

— BBIMOJHATH HECJIOXKHBIE MPEeoOpa3oBaHUs IENBIX U JAPOOHO-PAITMOHAIBHBIX OYKBEHHBIX
BBIPAKCHUH;

— BBIpaXaTh B MPOCTEHUIIINX CIydasX U3 PAaBEHCTBA OJHY MIEPEMEHHYIO Yepe3 IPYTHe;

— BBIUUCHATH B TMPOCTBIX CIydyasx 3HAYCHUS YHUCIOBBIX W OYKBEHHBIX BBIPAXKCHUH,
OCYIIECTBIISII HEOOXOJUMbIE TIOJICTAHOBKH M MPEOOPa30BaHMUS;

— n300paxaTh CXeMaTHYECKH YToJl, BEIMYMHA KOTOPOTO BBIPAXKEHA B Ipajycax;

— OICHHUBATb 3HAKH CHHYCA, KOCMHYCAa, TAHI'CHCA, KOTAHI'CHCA KOHKPETHBIX YIJIOB.



B nosceonesnoul scuznu u npu uzyyeHuu Opyeux y4eoHulx npeomemos:

— BBITIOJTHSATH BBIYMCIICHUS TIPH PEIICHUH 3329 MTPAKTHIECKOTO XapakTepa,

— BBINIOJHATH MPAKTUYCCKUE pacyeThl C HCIOJIh30BAaHHUEM TP  HEOOXOIUMOCTHU
CIPABOYHBIX MaTEPHAJIOB M BEIYUCIIUTEIIBHBIX YCTPOWCTB;

— COOTHOCHUTPH peabHBbIC BEIMYMHBI, XapaKTEPUCTUKU OOBEKTOB OKPYKAIOIIETO MUPA C UX
KOHKPETHBIMHU YHUCJIOBBIMU 3HAUCHHUSIMU,

UCTIONb30BaTh METOJBI  OKPYIJICHHS, TMNPUOMMKCHHS ¥ TNPUKUIKA TPU  PEIICHUH

MPAKTUYECKUX 3a]1a4 TTOBCETHEBHOM KU3HU

BbinycKkHUK Ha yriIy0JeHHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUYHThCS

—  CB80000HO ONEPUPOBAMb YUCTOBLIMU MHOIHCECMBAMU NPU PEUUEeHUU 3a0aY,

—  NOHUMAamMb NPUYUHBL U OCHOBHBLE UOU PACULUPEHUSL YUCTOBLLX MHONCECME,

— 81a0emb OCHOBHBLIMU NOHAMUAMU MEOPUU OeTUMOCMU NPU PeuleHul CMaHOAPMHbIX
3a0au

—  umMemb 6A308ble NPEOCMABIEHUSL 0 MHONCECMBE KOMNIEKCHbIX YUCE]L,

— CB0O00HO  BBINOJHAMb  MONCOECMBEHHbIE NPeodPA306aAHUS  MPULOHOMEMPUYECKUX,
J102apugmuyecKux, CmeneHHvlx GblpadiCeHull;

— enadems opmynou burnoma Hotomona;

— NpuMeHsamb Npu peuleHuu 3a0ay meopemy o auneunom npeocmaesneruu HOJ/J;

— npumeHams npu pewienuu 3a0ay Kumaickyio meopemy 06 ocmamrax;,

— npumeHams npu pewienuu 3a0a4 Manyro meopemy @epma;

— yMemb 8bINOIHAMb 3ANUCH YUCTA 8 NOZUYUOHHOU CUCTEME CUUCTICHUSL,

— NPUMEHAmMb NpU peleHuu 3a0aiy MmeopemuKo-4uciosvle @QYHKYuU: Hucio u cymma
Oenumeneti, pyHxyuio Jiiepa;

—  NpUMeHsmb Npu peuleHuu 3a0ay yentvle Opoou,

— NpUMEHAmb NpU  peuleHuUu 3a0aUMHO20UNIeHbl C  OelCMBUMENbHbIMU U YelblMU
K03 puyuenmamu,

— 81a0emsb NOHAMUAMU NPUBOOUMBLU U HENPUBOOUMbII MHO2OYLEH U NPUMEHAMb UX NPU
peuienuu 3a0a4;

— npumeHnams npu pewenuu 3a0ay OCHOBHYI0 meopeMy aleeopbi,

NPUMEHAMb NPU peulenuy 3a0ad npocmeviuiue QYHKYuu KOMNIEKCHOU NepeMeHHOU KaK

ceomempudecKue npeo6pa306aHuﬂ



Ypaeunenusa u nepagencmea

BpinycKHHK Ha yriIy0JIeHHOM YPOBHE HAYYHMTCH:

— CB0OOOJHO oONEpUpPOBaTh TMOHATHAMHU: YpPaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE
YPaBHEHUS U HEPABEHCTBA, YPABHEHHE, SBIIIOLIEECS CIEICTBHEM JIPYroro ypaBHEHMS,
YPaBHEHUS1, PABHOCUJIbHBIE HA MHOXKECTBE, PABHOCUJIbHBIE TIPE0OpPA30BaHUs yPaBHEHUM;

— pemaTh pa3Hble BHJbl YPABHCHWM W HEPABEHCTB U MX CHUCTEM, B TOM YHCIIE HEKOTOPHIE
ypaBHeHus 3-ii u 4-ii cTenene, ApoOHO-paIlMOHATIFHBIC U UpPaIlMOHATIbHBIC;

— OBJAJETh OCHOBHBIMU THMIIAMM IOKA3aTEJIbHBIX, JIOTAPU(PMUUECKUX, HUPPALMOHAIbHBIX,
CTEIICHHBIX YPABHEHUN W HEPABEHCTB M CTaHAAPTHBIMM METOAAMHM HUX PELICHUH U
IPUMEHSATH UX MPU PEIICHUH 33/1a4;

— IPUMEHATH TeopeMy be3y K peleHn0 ypaBHEHMI;

— IPUMEHATH TeopemMy Buera 1is peleHnst HEKOTOPBIX YPAaBHEHMM CTETIEHH BBILIE BTOPOM;

— IMOHUMAaTh CMBICII TEOPEM O PABHOCWIBHBIX WU HEPABHOCWIBHBIX IPEOOpa30oBaHMSIX
YpaBHEHUH U YMETh UX JOKa3bIBATh;

— BIJIaJIETh METOJIaMU PEIIEHUS YPAaBHEHMI, HEPABEHCTB M MX CUCTEM, YMETh BBIOMpATh
METOJI pelIeHus] 1 000CHOBBIBATH CBOU BBHIOOD;

— HCMOJB30BATh METOJ MHTEPBAJIOB MJIs PELICHUS HEPABEHCTB, B TOM YHCIIE JIPOOHO-
palMOHANBHBIX U BKIIOYAIOIIKX B CE€0s1 UppallMOHAIbHBIE BEIPAKEHUS,

— pemarh anreOpanyeckue YpaBHEHHMsI U HEPABEHCTBA M HX CHCTEMBbI C IapamMeTpaMu
anredpanyeckuM U rpadudecKUM METOIaMUu;

— BJIJIETh Pa3HBIMU METOJIAMH JI0Ka3aTeIbCTBA HEPABEHCTB;

— peuaTh YpaBHEHHUS B LI€JIBIX YUCIAX;

— H300pakaTh MHOKECTBA Ha IJIOCKOCTH, 33/JaBa€Mble YpaBHEHUSIMH, HEPABEHCTBAMU U HX
CUCTEMaMU;

— cBOOOJHO MCIOJIb30BaTh TOXKJIECTBEHHbIE MPEOOpPa30BaHUsl MPU PEIICHUU YPABHEHUH U
CHUCTEM YpPaBHEHUU

B nosceonesnou sxcuznu u npu usyuyeHuu opyeux npeomemos:

— COCTaBJIATh U pelIaTh YPAaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBbI IIPH PELICHUH 3a]a4 IPYTUX

y4€OHBIX MPEIMETOB;



— BBIMOJHATH OIEHKY TPABAOMOAOOWS pE3yJbTaTOB, TMOJyYaeMbIX TMIPH PEIICHUU
pPa3TUYHBIX YPAaBHECHU, HEPABEHCTB U MX CHUCTEM IPH PEIICHUH 3a7a9 JPYTUX yIeOHBIX
IPEIMETOB;

— COCTaBIIATh W pEIIaTh YPAaBHCHHUS M HEPABEHCTBA C IMapamMeTpaMH MPHU PEIICHUU 3a]ad
JIPYTUX YIEOHBIX MPEIMETOB,;

— COCTaBJIATH YpaBHCHHE, HEPABCHCTBO WM HMX CHCTEMY, ONHUCHIBAIOIINE pEaTbHYIO
CUTYAITMIO WJIH MPUKIAIHYIO 33729y, HHTEPIPETUPOBATH NOTyUYEHHBIC PE3yIbTATHI;

WCITIOJIB30BaTh MPOTPAMMHEBIE CPEACTBA TPH PEIICHUH OTICIBHBIX KJIACCOB YPaBHCHHH U

HEPaBEHCTB

BoinyckHHK Ha yriiy0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYHUThCSI:

—  Jlocmuocenue pezyromamos pazoena ll;

— 80000HO ompedenamv mMun U GulOUPaAmMb MemoO peuleHUsi NOKA3AMENbHbIX U
Jlo2apumuyeckux — YpasHeHull U  HEPAGeHCMS,  UPPAYUOHANbHLIX — YPAGHEHUU U
Hepagencma, MpUuecoHOMempU4ecKux ypasHeHUutl U Hepagencme, Ux CUcmem,

— €80000HO peuwiams cucmembl TUHEHUHbIX YPAGHEHULL,

— pewiams OCHOBHblEe MUNbl YPAGHEHUl U HEPABEHCME C NAPAMEMPAMU;

— npumeHsAmb npu peuieHuu 3a0a4 Hepagencmea Kowu — bynaxoeckozo, bepuynnu;

— uMemb npeocmasiienue 0 HepaseHCMeax Mexicoy CpeOHUMU CIeneHHbIMU

Dynkyuu

BoinyckHMK Ha yriiy0JIeHHOM YPOBHE HAYYMTCS:

— Bnaners MOHATUSAMU: 3aBHCUMOCTD BETUYHH, (DYHKIIHS, apTyMEHT U 3HaueHUEe (PYHKITUH,
00J1aCTh OTNpEEIeHHs] U MHOKECTBO 3HAYCHUN (QYHKIUU, rpaduK 3aBUCUMOCTH, rpapuk
byHKIMKA, HYIU (QYHKIIUH, TPOMEKYTKHA 3HAKOIIOCTOSTHCTBA, BO3PACTaHUE HA YUCIOBOM
POMEKYTKE, YOBIBAHHE Ha YHCIOBOM IPOMEXKYTKE, HAWOOJbIEe W HAMMCHbBIICE
3HauYeHHE (PYHKIMM Ha YHUCIOBOM NPOMEXKYTKE, Mepuoauyeckas (yHKIHS, MTEpUoO,
YeTHas U HeYeTHAsl PYHKITMH; YMETh MPUMEHSTh 3TH MMOHATHS MIPU PEIICHUN 3a]1a4;

— BJIAJICTh TOHATHEM CTETCHHas (YHKIMSA; CTPOUTHh €€ TpaduKk W yMETh NPUMCHSTH
CBOICTBa cTeNMEHHON (QYHKIMHU MPU PELICHUH 33/1a4;

— BJIaJIETh TOHATHSIMU TIOKa3aTelbHas (YHKIHS, SKCIIOHEHTA; CTPOUTh WX Tpaduku u

YMETh IPUMEHSTH CBOMCTBA MOKa3aTeIbHON (DYHKIIMH MPU PEIICHUH 3a1a4;



BJIQ/IETh MOHATHEM JIoTapudMudeckas QyHKIUS; CTPOUTH €€ rpauk U yMeTb MPUMEHATh
CBOICTBa orapuMUUECKON (PYHKIIMH MPH PEIICHUU 33]1aY;

BJIAJCTh TMOHSATHSIMU TPUTOHOMETpPHUYECKUE (YHKIMHU; CTPOUTH HUX TpPaQUKH U YMETb
IPUMEHATH CBOMCTBA TPUTOHOMETPUUECKHUX (DYHKIIUH MPU PELICHUH 3a/1a4;

BJIa/IETh MOHATHEM OOpaTHast PYHKIMS; IPUMEHSTH 3TO MOHSATHE MPU PELICHUH 33/1a4;
OPUMEHSTh TpPU PpEHICeHWH 3a/ad CBOWCTBA (DYHKIUI: YETHOCTb, MEPHOAMYHOCTD,
OTPaHUYEHHOCTB;

NPUMEHATH MIPH PEIICHUH 3a7a4 IpeoOpa3oBanus rpadukoB QyHKIUH;

BJQJeTh  TOHATHSIMH  YHUCJIOBas  MOCIEAOBATEIbHOCTh,  apudmerndyeckas U
reoMeTpUYecKas Iporpeccus;

OPUMEHATh MpPU pPEIIEHUWH 3a/7ad CBOMCTBA M NpPU3HAKK apUPMETHUECKOH U

r€OMETPUYECKON MPOTPECCUM.

B nosceonesnoti scuznu u npu uzyuenuu opyeux yueOHulx npeomemos.

ompenensaTh 1Mo rpadukaM U UCIOJIb30BaTh JUIsl PEIICHUS MPUKIATHBIX 3a]a4 CBOMCTBA
pealbHBIX TMPOIECCOB W 3aBUCUMOCTEW (HAMOOJIbIIME W HAWMEHBIIUE 3HAYCHUS,
MPOMEXKYTKA BO3pacTaHusi U YObIBaHUS (PYHKIUW, MPOMEXKYTKH 3HAKOTOCTOSHCTBA,
ACHMIITOTBI, TOYKH MEePEeruoda, mepuo/l v T.I1.);

WHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW NMPAKTUYECKOW CUTYALINH;.

onpeneNsaTh MO TrpapukaM MPOCTEHIINE XapaKTEPUCTHUKU MEPUOJUYECKHX IPOLIECCOB B

OMOJIOTHH, YKOHOMHKE, MY3bIKE, PAIUOCBSA3H U JIp. (AMIUIATY/1a, IEPUOJT U T.11.)

BoinycKHHMK Ha yriiy0JI€HHOM YPOBHE MOJYYHMT BO3MOKHOCTh HAYYHTHCSH:

— Jlocmuorcenue pesyrsmamos pazoena I1;

— erademv NOHAMUEM ACUMNIMOMbL U ymems €20 NPpUMeHAINb npu peuleHuu 3(10611{,'

—  NpUMEHAMb Memoobl peuieHus npocmenuuux oup@epenyuanrbHbvlx YpagHeHUull nepeozo u

8MOpP020 NOPSAOKO8

dnemenmol mamemamuueckozo aHaau3d

BbinyckHUK Ha yriiy0JileHHOM YPOBHE HAYUHUTCS:

- BJ'IaI[eTB ITOHATHEM OECKOHEUHO Y6BIBaI-OIHa}I reoOMETpHUYCCKas IPOrpeCcCusd M YyMCTb

IIPUMEHSTH €r0 IIPU PELICHUH 3a/1a4;

IIPUMEHSITH JJIsl PELICHUS 3a[1a4 TEOPHIO MTPEIETOB;



— BIAACTh IIOHATHSAMH OCECKOHEYHO OOJbIINe ¢ OCCKOHEYHO Mallbleé YHCJIOBBIC
MIOCJICIOBATEIPHOCTH U YMETh CPAaBHMBATh OSCKOHEYHO OOJbINE W OSCKOHEYHO MaJible
MIOCJICIOBATEIbHOCTH;

— BIAQJCTh MOHATHAMHU: MPOU3BOIHAS (DYHKIIUU B TOUKE, IIPOU3BOIHAS (DYHKIINH;

— BBIYHCIIATH POU3BOIHBIC JIEMEHTAPHBIX (YHKITUH ¥ HX KOMOWHAITUH;

— HCcClIeoBaTh (PYHKIIMA HA MOHOTOHHOCTD U 9KCTPEMYMBI;

— CTpOUTH TpaMKH ¥ MPUMEHSTH K PEIICHUIO 33124, B TOM YHCJIC C TTapaMEeTPOM;

— BIJIQJICTh TOHATHEM KacaTeidbHas K TpaduKy (QYHKIHM W YMETh NPUMEHSATH €Tr0o IPH
pEIICHNY 3a]1aY;

— BJIQJICTh MTOHATUSAMH ITepBOOOpa3Hast PYHKIUS, ONPEACICHHBIA HHTEIPAl;

— TpUMEHATH TeopeMy HproToHa—JIeiiOHUIa 1 ee CIIeICTBUS IS pelIeHUs 3a1a4.

B nosceonesnoti scuznu u npu uzyuenuu opyeux yueOHulx npeomemos.

— pemiarth NPUKIATHBIC 3a7add U3 OHOJNIOTHH, (U3HKH, XWMHH, KOHOMHUKH W JIPYTHX
IPEIMETOB, CBSI3aHHBIC C MCCIIEAOBAaHNEM XapaKTEPUCTHK TPOIIECCOB;

UHTEPIPETUPOBATH MOJTYUCHHBIC PE3YJIBTAThHI

BbInycKHUK Ha yriIy0JeHHOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYHTHCH:

— €80000HO 61a0emb CMAHOAPMHBIM ANNApamom MamemamuiecKkoeo aHamu3a OJis
BbIYUCICHUSL NPOU3BOOHBIX DYHKYUU OOHOU NEPEMEHHOU,

—  CB0O00HO NPUMEHAMb ANNAPAM MAMeMaAmu4ecKo20 aHaiu3a 0is UCC1e008aHUs QYHKYUL
U nocmpoenust 2paghuKos, 6 Mom YUcie UCCIe008aHUSL HA BbINYKIOCb,

— onepuposamuv NOHAMUEM NepPEo0OPA3HOU QYHKYUU Olsl PelleHUs 3a0ad,

— 0681a0emb OCHOBHbIMU c8edeHusimu 00 unmeepare Hvromona—Jlebnuya u eco
npoCmetuux NPUMeHeHUsX,

— onepuposamsv 8 CMAHOAPMHBIX CUMYAYUSX NPOU3BOOHBIMU BbICULUX NOPAOKO8,

—  yMemb NPpUMEHSIMb NPU peueHUul 3a0a4 C80UCMEa HeNnpepvleHbIX (DYHKYUL,

—  yMemb NpUMeHsImsb npu peueHul 3a0a4 meopemvl Betiepwumpacca;

— yMemb BbINOAHAMb NPUOTUICEHHbIE BbIYUCICHUSL (MemoObl peuleHUuss YpPaeHeHull,
BbIYUCTICHUSL ONPEOCTICHHO20 UHMe2Pand),

—  yMemb NPUMEHAMb NPULONCEHUE NPOU3BOOHOU U ONPEOEIeHHO20 UHMEe2PAla K PeueHU

3a0ay ecmecmeOo3HaHUuA,



61a0emb NOHAMUAMU BMOPAs NPOU3BOOHAS, BLINYKIOCMb 2pajura @QYHKYuu u ymems

uccnedo8ams YHKYUo Ha 8bINYKIOCHb

Cmamucmuka u meopus 6epoAmHocmeil, 102UKa U KOMOUHAMOPUKa
BbInyCKHMK Ha YIJ1y0JIeHHOM YPOBHE HAYYMTCS:

— OmnepupoBaTb OCHOBHBIMH OIKMCATEIBHBIMU XapaKTEPUCTUKAMH YHCJIOBOrO Habopa,
MIOHSATUEM T€HEepaJIbHasl COBOKYITHOCTh U BBIOOPKOM 13 HEE;

— OIEepUPOBATHh TMOHATHUSMH: YACTOTAa W BEPOSTHOCTH COOBITHS, CyMMa U TIPOW3BEACHHE
BEPOSTHOCTEH, BBIUMCIIATh BEPOSITHOCTH COOBITHI Ha OCHOBE IOJICYETa YHCJIa UCXOJIOB;

— BJAJCTh OCHOBHBIMHU TMOHATHUSIMH KOMOMHATOPUKUA U YMETh MX MPUMEHATH IIPH PEIICHUH
3a7a4;

— HWMETb MpeJICTaBICHHE 00 OCHOBAX TEOPUH BEPOSTHOCTEH;

— WMETh MpPEJCTABICHUE O JUCKPETHBIX M HEMPEPBIBHBIX CIyYalHBIX BEIWYMHAX, H
pacrpeiefieHusX, 0 HE3aBUCUMOCTH CIIyYalHbBIX BEJIUYHH;

— HMETh MPECTABICHNUE O MATEMATHYCCKOM OXKUIAHUH U TUCIICPCUU CITyYaHBIX BEJIUYHH,

— HMETh MPECTABICHNE O COBMECTHBIX PACTIPEACICHHUSIX CTyYalHbIX BEIMYUH;

— TIOHUMATh CYTh 3aKOHAa OOJBIIUX YHCET M BBIOOPOYHOrO METOJa HM3MEPCHHS
BEPOSITHOCTEN;

— WMETh TMPEJCTABICHUE O HOPMAJIBHOM pACTpPECICHUN W TpUMEpax HOPMaJIbHO
pacrnpeieIeHHbIX CITyYaliHbIX BEJIMYWH;

— HWMETb NMPEJICTABICHUE O KOPPEIISALNH CITyYalHBIX BEJTUYHH.

B nosceonesnoti srcuznu u npu uzyuenuu opyeux npeomemos.

— BBIYUCJIATH WM OIIEHUBATh BEPOSATHOCTH COOBITHI B pealbHOM JKU3HU;

BBIOMPATh METOIbI TIOIXOASIIETO MPECTABICHUS U 00paOOTKH TAaHHBIX

BoInyckHMK Ha yriiy0JIeHHOM YPOBHE IMOJIYYUT BO3MOKHOCTh HAYYHUThCSI:

— UMemb npedcmasiieHue 0 YeHMpaibHOU NPedesibHOU meopeme;

— umemv npeocmasieHue 0O B6blOOPOUHOM KOIPuyuenme Kopperayuu u JTUHEUHOU
pezpeccuu;

—  UMemb npedcmasieHue 0 CMAMUCMUYecKux 2unomesax u nposepKe Cmamucmuyeckoll
2unomesnvl, 0 CMamucmuKe Kpumepusi u ee ypoeHe 3HA4UMOoOCmiL;

— UMemb npedcmasiieHue 0 C85A3U IMNUPUYECKUX U MeOpPemuiecKux pacnpeoeieHul;

— uUMemb npedcmasiieHue 0 KOOUpOBAHUU, 08OUUHOU 3aNUCU, OBOUUHOM Oepege;



enadems OCHOBHLIMU NOHAMUAMU meopuu 2pagos (epag, eepuiuna, pebpo, cmenems
gepuiunbl, Nymo 6 epaghe) u ymems NPUMEHAMb UX NPU peuleHUU 3a0ay;

umems npeocmasierue 0 0epesbsx U ymems NPUMEeHImMb NPU peueHuu 3a0a4;

enademsv NOHAMUEM CEA3HOCMb U YMemb HPUMEHAMb KOMNOHEHmMbl CEA3HOCMU NpU
pewienuu 3a0ad;

yMemb 0Cyuecmeasams nymu no peopam, 06xoovl pedep u epuiun epagha;

umems npeocmasienue 00 IIEPOBOM U 2AMUILIMOHOBOM NYMU, UMEMb NPEOCMABeHUe O
MpYOHOCMU 3A0aYU HAXOHCOCHUS. 2AMUTLIMOHO8A NYMU,

e1ademsv NOHAMUAMU KOHEUHble U CUemHble MHOMCeCmed U yMemy uUx NpumMeHsms npu
pewenuu 3a0a4;

YMemb NPUMEHAMb Memo0 MAmemMamuieckou UHOYKYUuu,

yMemb NPUMeHAmMb NpUHYun {upuxie npu peuleHuu 3a0ay

Texcmoegoie 3a0auu

BoinyckHHK Ha yriiy0J1IeHHOM YPOBHE HAYUYMTCS:

Pemats pasHbie 3a1auu MOBBIIEHHON TPYIHOCTH;

aHANIM3UPOBaTh YCJIOBUE 3aJlayd, BbIOMpATh ONTHUMAJbHBIA METOJ PpELICHUs 3a/JauHu,
paccMaTpuBas pa3jIudHbIe METOMBL;

CTPOWUTHh MOJIENb pEUIeHUS 3a7add, NPOBOAMTH JOKA3aTEJIbHBIE PACCYKICHUS IpHU
pelIeHnN 3a]a4H;

pemath 3amaud, TpeOyromue mnepedopa BapUaHTOB, MPOBEPKU YCIOBUM, BBIOOpA
ONTHUMAJIBHOTO PE3YJIbTATa;

aHANM3UPOBaTh U WHTEPHPETUPOBATH MOJYYEHHBIE pEUIEHUSI B KOHTEKCTE YCIOBUS
3a/1a4u, BEIOMpATh PEIlIeHHUs], HE TPOTUBOpEYAIlIle KOHTEKCTY;

NEPEeBOAUTH MPHU PEIICHUU 33aJaud MH(GOPMALMI0 U3 OJHON (OpPMBI 3alKcCU B APYTYIO,

UCIIOJIB3YsI IPU HEOOXOAMMOCTH CXEMBI, TAOIHIIbI, TpaUKH, TUArpaMMBI.

B noeceomnesnou sxcusnu u npu uzyueHuu opyux npeomemos:

peuiaTh NPAKTUICCKUC 3aJa491 U 3a/1a4U U3 IPYTUX MPCIMCTOB

BeinyckHMK Ha yriy0J1eHHOM YPOBHeE IOJIYYUT BO3MOKHOCTh HAYYUThCH:

— Pematp PAa3HLBIC 3aaa41 MOBBIIIICHHOMN TPYAHOCTH,

— A4HAJIM3UpPOBaATh YCIIOBHUC 3aJdyH, BLI6I/IpaTL ONTUMAIbHBIN MCTOJZI PCHICHHA 3aJ1a4u,

paccMaTpuBas pa3JIM4HbIC MCTObI,



CTPOUTH MOJIeNIb PEIICHUsl 3aJlauyd, MPOBOJUTH JOKAa3aTEIbHBIE PACCYXKICHUS MpHU
pElIeHUH 3a/1a4H;

pemaTth 3amaud, TpeOyromue nepedopa BapuaHTOB, IPOBEPKH YCIOBHM, BbIOOpa
ONTUMAJILHOTO PE3yJIbTaTa;

aHAJTU3UPOBATh M HMHTEPHPETUPOBATH TMOJYYCHHBIE PEIICHUS B KOHTEKCTE YCIIOBUS
3a/1auu, BbIOMpATh PEIIeHHUs], HE TPOTUBOpEYAIINEe KOHTEKCTY;

NEPEeBOIUTh MPHU PELICHUU 3aJladyd MHGOPMALMIO U3 OJHOM (OPMBI 3alKMCH B JIPYTYIO,

UCTIOJIB3YS MPU HEOOXOJUMOCTH CXEMBbI, TAONIHUIIbI, TPa(UKH, THATPAMMBI.

B noeceownesnoul srcusnu u npu uzyuenuu opy2ux npeomemos:

peliaTh IPAKTUYICCKHUC 3ada9U U 3aJa491 U3 JPYIUX IIPCIAMCTOB

T'eomempusn

BoinyckHMK Ha yriiy0JIeHHOM YPOBHE HAYUYMTCH:

BrnageTs TEOMETPHYECKMMH TIOHATHSMU TIPH  PEIICHWHM 3aJad W TPOBEICHUN
MaTEMaTHYECKUX PACCYXKIACHUI;

CaMOCTOSITENIbHO (POPMYJIUPOBATH OMpPEACICHUS TEOMETPUYECKUX (Uryp, BBIABUTATH
TUMOTE3bl O HOBBIX CBOMCTBAaX W MpPHU3HAKaX IreOMETpUUYECKHX (Uryp U OOOCHOBHIBATH
WM OTIPOBEpraTh MX, 00001IaTh WM KOHKPETU3UPOBATH PE3YJIbTAThHl HA HOBBIX KiIaccax
¢buryp, mpoOBOIUTH B HECIOXKHBIX CIydasx KiIacCUPUKaui (GUTYyp MO pa3TuIHBIM
OCHOBaHMSIM;

WCCJICIOBATh YEPTEKH, BKIIOYAs KOMOWHAIMKN (DUTYp, M3BIIEKaTh, HHTEPIPETUPOBATh U
npeo0pa3oBbIBaTh HH(GOPMAITUIO, TPEICTABIICHHYIO Ha YEPTEkKAX;

pemarh 3a7adl TeOMETPUYECKOTO COJCpKaHWsS, B TOM YHCJIE B CUTYyaIusiX, KOrja
QITOPUTM PEIICHUS HE CJICAYeT SIBHO W3 YCIOBHS, BBITOJTHATH HEOOXOIUMBIC IS
pemieHusl  3aJa4ydl  JIONMOJIHUTEIbHBIE  TMOCTPOCHMsS, HCCIE0BaTh  BO3MOXKHOCTH
MPUMEHEHUS TeopeM U HOpMyYIT AJI peIieHus 3a/1a4;

yMETh (OPMYITUPOBATH U JJOKA3BIBATh T€OMETPHUCCKHUE YTBEPKICHHUS;

BJIAJICTh TIOHIATHSIMU CTEPEOMETPHUH: TIPU3Ma, MapajlyIeNIeIUIIe ], TUPaMHIa, TETPadip;
UMETh TIPENCTABICHUS OO0 aKCHOMaxX CTEPEOMETPUU M CICACTBUSX U3 HUX U YMETh
MPUMEHSTh UX MPU PEIICHUH 33/1a4;

YMETh CTPOUTHh CEUYCHHS MHOTOTPAHHUKOB C HCIIOJIH30BAaHHEM PAa3INYHBIX METOJIOB, B

TOM 4YHUCJIC U MC€TOAAa CJICAO0B,



MMETh MPEICTABICHUE O CKPEIUBAKOUIMXCS MPSAMBIX B MPOCTPAHCTBE U YMETh HAXOAMTH
yrOJ U pacCTOSTHUE MEXTY HUMU;

IPUMEHATh TEOPEMBI O NAPALIEIBHOCTHA MPAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE IIPH
pELICHNH 33/1a4;

YMETb MIPUMEHSTH MapajieIbHOE MPOSKTUPOBAHUE ISl U300pakeHus puryp;

YMETb IPUMEHSATH NEPIEHAUKYIIIPHOCTH NMPSMOU U IUIOCKOCTH IIPY PELICHNN 33/1a4;
BIAJCTh MOHATHSIMHU OPTOTOHAJIBHOE IPOCKTUPOBAHUE, HAKIOHHBIE M HUX IPOECKLHH,
YMETh IPUMEHATH TEOPEMY O TPEX MEPIEHAUKYIISIPAX IPU PELICHUH 33/a4;

BIAJETh TMOHATUAMHM PACCTOSIHUE MEXIy (urypamMu B MPOCTPAHCTBE, OOIIUN
NEPHEHANKYJISAP JABYX CKPELIMBAIOLIUXCS NPAMBIX U YMETh IPUMEHATh WX MPU PELICHUN
3a/1ay;

BJIAJETh MOHITHEM YrOJI MEXIY MHPSIMOW U IUIOCKOCTBIO U YMETh MPUMEHATH €ro MNpu
pelIeHnH 3a/1ay;

BJIAJECTh MOHATHIAMU JBYTPAHHBIA YTOJ, YITOJ MEXAY IJIOCKOCTSIMU, NEPIICHINKYIISIPHBIC
MJIOCKOCTH U YMETh IPUMEHSTh UX MPU PEIICHUH 33/1a4;

BJIAJETh NOHATUAMU MIPU3Ma, MapaulesICUIIe] U IPUMEHATh CBOMCTBA NapaJljIeIeUIea
IIPU pELICHUH 3a/1a4;

BJIAJETh MOHATHEM MPSMOYTOJbHBIA Mapajielenunes U NPUMEHATh €ro Mpu pPelIeHUun
3a/1ay;

BJIAJECTh MOHATUSAMU NHUPAMHUIA, BUIBI NUPaMU, 3JIEMEHTHI MPABUJIBHONW MHUPAMUIbl U
YMETh IPUMEHSATH UX IIPU PEIICHUH 3a/1a4;

UMETH MPEAICTABICHHUE O TeopeMe Diliiepa,IpaBIUIIbHBIX MHOTOTPAHHUKAX;

BJIAJETh MOHATHEM IUIOLIAAN MOBEPXHOCTE MHOTOIPAHHUKOB U YMETh MPUMEHSATH €ro
IIPYU pELICHUH 33/a4;

BJIAJETh MOHATUSMHU Teja BpauleHus (UWIMHAP, KOHYC, map u cdepa), UX CEUEHUs U
YMETh NPUMEHSTh UX MPU PEIICHUH 33/1a4;

BJIAJETh MOHATHIMHU KacaTeJbHbIE MPAMbIE U IUIOCKOCTH U YMETh NPUMEHATH W3NpHU
pELIeHNH 3a/1a4;

UMETh MPEJCTABICHUS O BIMCAHHBIX U ONUCAHHBIX CPepax U yMETh MPUMEHATh UX MPH

PCUICHUHU 3aa4,



— BIAQJCTh MOHATUIMHU 00BEM, 00BEMBI MHOTOTPAHHUKOB, TEJI BPAICHHS M MPUMEHSITh MX
IIPH PEIICHUH 3a]1a9;

— HMCTh TIPEJCTABIICHHEC O pa3BepTKE IWIMHApPA W KOHYycCa, IUIOMAIX ITOBEPXHOCTH
IIWIMHIPA U KOHYCa, YMETh IPUMEHSTH WX IPH PEIICHUH 3a]1a4;

— HMEeTh IPEJCTABJICHHE O IIOMaan chephl U YMETh IPUMEHSTh €TI0 IIPH PEIICHUH 3a/ad;

— YMETb peliath 3a7a4i Ha KOMOWHAIIMA MHOTOTPAaHHUKOB U TEJI BpaIllCHUS;

— HMCTh TPEJCTABIICHHEC O IIOJAOOMU B MPOCTPAHCTBE W YMETh pEIIaTh 3aJa4yd Ha
OTHOIIIEHHE 00BEMOB U TUIOMIAACH MOBEPXHOCTEH MOAOOHBIX (PHUTYD.

B noeceownesnoti sicusnu u npu uzywenuu opyaux npeomemos:

COCTaBJISITh C MCIOJIb30BAHMEM CBOMCTB T'€OMETPHYECCKUX (DUTYp MaTeMaTHYCCKUE MOJICITH

JUIS  pEIICHUS 3aJad MPaKTHYECKOro XapakTepa W 3aJad M3 CMEKHBIX JUCIUILIMH,

HCCJICI0BATh IMOJIYYCHHBIC MOJICIN M HHTEPIIPETHPOBATH PE3YJIbTAT

BoInycKHMK Ha YriIy0JIeHHOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHThCSI:

—  Hmems npedocmasnenue 06 akcuomamuieckom memooe;

— @1ademb NOHAMUEM 2eoMempuiecKkue Mmecma mo4ek 6 NPOCMPaHcmee U ymemsp
NPUMEHAMb UX OJisl peulenus 3a0ay;

— yMemb NPUMEHAMb O/ peuleHus 3a0ay CE0UCmMEd NIOCKUX U O8YePAHHBIX Veilos,
MpexepanHoco yaid, meopemvl KOCUHYCO8 U CUHYCO8 OJisl MPexXepaHHO20 yeid,

— gl1ademv NOHAMUEM NEPNEeHOUKYIAPHOe CedeHue NPU3Mbl U yMemb NPUMEHIMb €20 Npu
pewenuu 3a0a4;
uMems npedcmasierue 0 080UCMBEHHOCMU NPABUTbHBIX MHO202PAHHUKOS,
61a0emb NOHAMUAMU YEHMPAIbHOE U NAPAJLIeIbHOE NPOEeKMUPOBAHUe U NPUMEHIMb UX
npu NOCMPOEHUU CeYeHUll MHO20SPAHHUKO8 MemOOOM NPOEKYUL,

— umems npedcmasieHue O pazeepmKe MHO20CPAHHUKA U Kpamuanuiem nymu Ha
NOBEPXHOCU MHO20CPAHHUKA,

—  UMemb npedcmasiieHue 0 KOHUYECKUX Ce4eHUsIX,

— umemdv npedCmasienue 0 Kacanwuxcs cepax u KOMOUHayuu mei 8paAujeHus u ymems
NPUMEHSAMb UX NPU peuleHuU 3a0ay;

—  NpUMeHsMb NPU peuteruu 3a0ay Gopmyay paccmositus onm modku 00 NIOCKOCM,

— 81ademb PA3HbIMU CNOCOOAMU 3A0AHUS NPAMOU YPABHEHUAMU U YMemb NPUMEHAMb NpU

peuteHuu 3a0ay;



— NpUMEHAmMb NpU peweHuu 3a0ay U 00KA3amenbCmee meopem 6eKMOPHBI Memoo U
Memoo KOOpOuHam,

— umemv npeocmasieHue 00 axcuomax odvema, NpuMeHAmsb @GOopMYyabl 00bLEMOB
NPAMOY20JIbHO20 Napaiieienunedd, Npumvl U NUPAMUObl, mempa’ropa npu peuleHuu
3a0au;

—  npuMeHsmb meopemvl 06 OMHOUEHUAX 0OBLEMO8 NPU PeUeHUl 3a0al,

— NpUMEHAmMb UHMeSPAal Ols BbIYUCIeHUs 00beMo8 U NosepXHOCmel meil 6paujeHus,
BLIYUCTEHUS NIIOWAOU Chepuyecko2o nosaca U 00vema waposozo Clos;

— uMemb npeocmasienue 0 OBUNCEHUSX 8 NPOCMPAHCmeEe: NAPANIelIbHOM NepeHoce,
cumMmMempuu  OMHOCUMENbHO  NIOCKOCMU, YEHMPAIbHOU — CUMMEmpuu, NOBOPOMe
OMHOCUMENbHO NPAMOU, BUHMOBOU CUMMEMPUU, YMemb NPUMEHAMb UX NPU peuleHuu
3a0ay;

— uMems npedcmasienue 0 NIoWaou OPMoO2OHAILHOU NPOEKYUU,

— UMemb npeocmasieHue 0 MmpexepaHHoM U MHO20CPAHHOM Yelle U NPUMEHAMb CE80UCMBA
NIIOCKUX Y2TI08 MHO202PAHHO20 Vella NPU peueHul 3a0ay,

— umMemb npedcmasieHus 0 npeodpaz08aHuu N000OUs, COMOMemMuU U ymems NPUMEHIMb
UX npu peutenuy 3a0ay;

—  yMemb peuiams 3a0a4u Ha NAOCKOCIU MeMoOaMu cmepeomempuul;

yMmemsb npumMeHams hopmynvl 00beM08 npu peuteHuu 3a0ay

Bexmopul u koopounamut 6 npocmpancmee

BoInycKHMK HA yIiy0JIeHHOM YPOBHE HAYYUTCH:

— Bnanetp moHATHAME BEKTOPHI U MX KOOPIUHATHI;

— yYMETb BBHITIOJIHSITH ONEpaIlui HaJl BEKTOPAMH;

— HCIIOJIb30BaTh CKAJISIPHOE TIPOM3BEICHUE BEKTOPOB MPH PEIICHUH 3a/1a4;

— TMPUMEHSATH YpPaBHEHHE ILIOCKOCTH, GOPMYIIY PACCTOSHHS MEXKIYy TOYKAMH, YpaBHEHHUE
chepsl TIpu peIICHUH 3a/1a4;

— TMPUMEHSTH BEKTOPHI U METOJT KOOPJIMHAT B MIPOCTPAHCTBE MPH PEIICHUH 3a/1a4

Boinycknuk na y2nyoneHHom ypoene ROIYUUM 603MOHCHOCHb HAYUUMbCA:

— Haxooumsv 00veM napaiieirenuneoa u mempal’opd, 3a0AHHbIX KOOPOUHAMAMU CEOUX
8epUIUH,

— 3a0asamv NPAMYIO 8 NPOCMPAHCMEE,



—  HAxooums paccmosiHue ont mo4ku 00 NJIOCKOCMU 8 cucmeme KoopOuHam;
—  HaAxooumso paccmosHue Meofcdy CKpeuusarouwumucst npAaAmMbImMu, 300AHHbIMU 8 CcUcmeme

KOOpOuHam

Hcmopus mamemamuku

BoinycKkHMK HA yriiy0JIeHHOM YPOBHE HAYYHUTCSI:

— HMeThb npesicTaBiIeHUE O BKIIAJIC BHIAIONINXCS MATEMATUKOB B pa3BUTHE HAYKU;

MIOHUMATh POJIb MaTeMaTUKH B pa3BUTUU Poccuu

BbinmyckHMK HA yriiy0JJeHHOM YPOBHE MOJYYHT BO3MOKHOCTb HAYYUTHCS:

— HMeThb npenicTaBiIeHUE O BKJIAJIC BBIIAIOIINXCS MATEMAaTUKOB B Pa3BUTHE HAYKU,

MMOHUMATh POJIb MaTeMaTUKH B pa3BUTHU Poccuu

Memoowvr mamemamuxku

BoInycKHMK Ha y2iy0/1eHHOM YPO6HE HAYUUTCH:

— Hcnonb3oBaTh OCHOBHBIE METOJIBI JOKA3aTeIbCTBA, MPOBOJAUTH JI0KA3aTEIbCTBO U
BBITIOJIHATH ONPOBEPKEHUE;

— TPUMEHSTH OCHOBHBIC METO/IbI PEIICHHS MAaTeMaTHYECKUX 3a]1a4;

— Ha OCHOBE MAaTeMaTUYECKHX 3aKOHOMEPHOCTEW B MPUPOJE XapaKTEPU30BaTh KPAacoTy M
COBEPIICHCTBO OKPYKAIOIIEr0 MUpPa U MPOU3BEACHUI UCKYCCTBA,;

— TIPUMEHSATh MNPOCTEUINME MPOTPAMMHBIE CPEJCTBA W DJICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTEMBI IIPU PEIICHUU MaTEMaTUYECKUX 3a]1ay;

MOJIH30BATHCS MPUKIIATHBIMU MTpOrpaMMaMy U MPOTPaMMaMK CUMBOJIBHBIX BBIYMCIICHUM ISt

HCCJIEI0BAaHUSI MAaTEMAaTHYECKUX OOBEKTOB

Buvinycknuk na yenyoneHHom ypoeHe noJiyuum 603MOHCHOCHb HAYUUMBCA:

—  NpUMEHAmMb MamemMamuyecKkue 3HAHUS K  UCCAe008AHUID  OKPYICAIOULe20  MUpda

(MoOdenuposanue uzuueckux npoyeccos, 3a0a1u IKOHOMUKU)

Copepxarte/ibHbIl  pa3fges] NPUMEPHOH OCHOBHOW 0O0pa3oBaTeJbHON MPOIrPaMMBbI
cpeaHero oouero o0pazoBaHust
Yriay0JieHHblii YPOBEHb

AJireOpa u HaYaJIa aHAJIN3A



[ToBTOpenue. Pemienne 3amad ¢ MCHOJIb30BAHUEM CBOWCTB YHCEN M CUCTEM CUHCIICHUS,
NEJIMMOCTH, JOJIEM M YacTe, NPOUEHTOB, MOAYyJEH uyuced. Pemenwe 3amad ¢
UCIIOJIb30BAaHUEM CBOMCTB CTENEHEl M  KOpHEH, MHOTOYJIEHOB, MpeoOpa3oBaHUN
MHOTOWJICHOB U JIPOOHO-pAllMOHANIBHBIX BBIpaKEHUU. PellieHue 3aiad ¢ MCHOJb30BAHUEM
rpagycHoOM Mepbl yria. Moayiap 4ucia M €ro CcBoicTBa. PemieHue 3amad Ha JBHKEHUE U
COBMECTHYIO pa0OTy, CMECH W CIUIaBbl C MOMOINBIO JIMHEHWHBIX, KBaJAPATHBIX U JIPOOHO-
palMOHAJIBHBIX YPAaBHEHUN U UX CUCTEM. PellieHue 3a7a4 ¢ OMOIIbIO YHCIOBBIX HEPABEHCTB
U CHUCTEM HEPAaBEHCTB C OJHOM NEPEMEHHOM, C NMPUMEHEHHEM H300paKCHHUS YHUCIOBBIX
MPOMEXKYTKOB. PellleHne 3aiad ¢ HMCIOJIb30BAHUEM YUCIOBBIX (PYHKIMM U MX TpadUKOB.
Hcnonb3oBaHue CBOMCTB M TpapUKOB JIMHEHHBIX M KBaJAPATHUHBIX (DYHKIUNA, OOpaTHOM
MPONOPLIMOHAIBHOCTY W (DYHKIUU y=x. T paduueckoe penieHHe YpaBHEHUU U
HEepaBeHCTB. Mcnonb30BaHWEe omnepanudii HaJ MHOXKECTBAMU W BBICKA3BIBAHUSAMU.
Hcnonbs3oBaHWEe HEPABEHCTB W CHUCTEM HEPABEHCTB C OJIHOW MEPEMEHHOM, YHCIOBBIX
MIPOMEKYTKOB, UX O0BEAMHEHUN U niepeceueHuil. [I[puMeHeHue npu pemieHuu 3aj1a4 CBOWCTB
apu(pMETUYECKO U TEOMETPUYECKOM TMpPOrpeccud, CYMMHpPOBaHHUA OECKOHEYHOMN
CXOJAIIEHCS TEOMETPUUECKOUN ITPOTPECCUM.

MHoxecTBa (UHCIIOBbIE, TEOMETPUUECKUX PUTYp). XapaKTEepUCTUUECKOE CBOWCTBO, AJIEMEHT
MHO’KECTBA, MyCTOE, KOHEYHOE, OeCKOHEeYHOe MHOXecTBO. CrocoObl 3aaHusi MHOXKECTB
[TonMHOMXkecTBO. OTHOIIEHUST NPUHAIJICKHOCTH, BKIIOYEHHUSA, paBeHcTBa. Ornepauuu Haj
MHOKecTBaMu. Kpyru Oiinepa. KoHeuHble W O€CKOHEYHBIC, CUETHBIE M HECUYETHBIE
MHOKECTBA.

HctuHHBIE ¥ JIOKHBIE BBICKA3bIBAHWS, OIEpaAIllMd HaJ BBICKAa3bIBAaHUSAMU. Aneebpa
sbickazvieanuti. CBsi3b BBICKA3bIBAHUN € MHOXECTBaMH. KBaHTOpBI CYIIECTBOBAHUS U
BCEOOITHOCTH.

3akoHbl JIOTUKUA. OcHOBHble Jo2uueckue npasuna. PelieHue JOTHYeCKUX —3aJ]auc
HCMOJIb30BAaHUEM KPYTOB DUJIEPaA, OCHOBHBIX IOCUUECKUX NPABUL.

YMmozakmoueHuss. OOOCHOBaHHMS M JOKa3aTeJIbCTBO B MaTeMaTwke. TeopeMbl. Buubl
MaTeMaTH4YECKUX YTBEpPXKACHUN. Buodwl oOokxazamenvcms. Mamemamuueckas uHOYKYUsL.
Ymeepoicoenusn: obpamnoe oannomy, npomusonoiodicHoe, 0Opamuoe NPOMuU8ONOIONCHOM)

oannomy. [Ipu3HaKk v CBOMCTBO, HEOOXOAUMBIE U JOCTATOUYHbBIE YCIOBUSI.



Ocnognass meopema apugpmemurky. Ocmamxu u cpasnenus. Aneopumm Eexnuoa.
Kumaiickas meopema 06 ocmamxax. Manas meopema Depma. (-uuHvle cucmemsl
cuucnenus. Qynkyus Junepa, 4ucio u cymma oeaumeneli HamypaibHo20 YUcd.

Pamnannas Mepa yriia, TpUTOHOMETpHUYECKAsT OKPY)KHOCTh. TpUTOHOMETpHUYECKHE (PYHKITUU
yucen u yriaoB. Dopmyinbl NpUBENECHMS, CIOKEHHS TPUTOHOMETPUYECKUX (PYHKIUH,
dbopMyIbl ABOMHOTO W TMOJIOBUHHOTO apryMmeHta. [IpeoOpa3oBaHue CyMMBbI, pa3HOCTH B
POU3BEICHUE TPUTOHOMETPUUECKUX (QYHKIIUN, 1 HA00OPOT.

Hymu ¢yHKIMH, TPOMEXYTKA 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Haumbomnbinee u

HavMeHblllee 3HayeHue QyHkuuu. llepuoanyeckue QyHKIMM W HAUMEHBLIUNA TEPHOJ.

YerHble 1 HeueTHbIE PYHKUMH. PYHKYUU «OpoOHAA Yacme yuciar» Y ={X} U «yenas 4acmo

uucnay» Y =[x|.

Tpuronomerpuyeckue GyHKIMUU YACIOBOTO apryMeHTa Yy =C0SX, y=SinX, y=tgx, y=ctgXx.
CaoiicTBa 1 rpadKi TPUTOHOMETPUUECKUX (PYHKITUH.

OOparHble TPUTOHOMETPUUYECKHE (PYHKLMH, WX TJIABHBIE 3HAUYECHMS, CBOMCTBA U TIpadUKu.
Tpuronomerprnueckue ypaBHeHus. OIHOPOJHBIE TPUTOHOMETPUYECKHUE  YpPABHEHHS.
Pemienne npocTEeHIIMX TPUTOHOMETPUYECKMX HEpaBeHCTB. lIpocreimme cuctembl
TPUTOHOMETPUYECKUX YPABHEHUH.

Crenensb ¢ IeMCTBUTENBHBIM MTOKA3aTeNIEM, CBOMCTBA cTeneHu. [Ipocreiire noka3aTeabHbIe
ypaBHEHUsI U HepaBeHCTBa. [lokazarenvHas QyHKIUS U ee cBoiicTBa U rpaduk. Yucmo € u
byHKIUA y =¢”.

Jlorapudm™m, cBoiictBa  sorapudma. JlecaTMUHBIH M HaATypadbHBIA  JOrapudM.
[IpeoOpazoBanue norapudmudeckux BolpakeHuil. Jlorapupmudeckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuueckast GyHKIUS U €€ CBOMCTBA U TpaduK.

Crenennast GyHKIUS U €€ CBOMCTBa U Tpaduk. MppanmoHanbHble ypaBHEHUS.

IlepBuuHble TPEACTABICHHUS O MHOMKECTBE KOMIUIEKCHBIX uMcen. Jleicmeus ¢
KomnjaekchuiMu uucaiamu. Komnnexkcno conpsicentvle uucna. Mooyas u apeymenm uucha.
Tpuconomempuueckas gopma KomniekcHo2o yucia. Pewenue ypaenenuii ¢ xomniekcHvix
YUCTAX.

MeTton nHTEpBaIOB /Ui pelieHus HepaBeHCTB. [Ipeobpa3oBanus rpadukoB pyHKIMN: CABUT,

YMHOKCHHE Ha YHCJIO, OTPAXEHUE OTHOCUTEIIBHO KOOPAMHATHBIX oced. [paduueckue



METOJbl pELICHHWs YPaBHEHUM M HEPABEHCTB. PelieHue ypaBHEHUWNM W HEPABEHCTB,
coJiepKaluX NEPEMEHHYIO MOJT 3HAKOM MOTYJIA.

CucreMbl TOKa3aTeNbHBIX, JOrapU(PMUUECKUX W HPPALMOHAIBHBIX ypaBHEHUH. CHCTEMBbI
MOKa3aTeIbHbBIX, JOrapu(PMUUECKUX U UPPALMOHATBHBIX HEPABEHCTB.

B3aumuo oO6paTtHbie dyHkuu. ['paduku B3auMHO 00paTHBIX (PYHKITHA.

YpaBHEHUS, CUCTEMBI YPABHEHUH C TapaMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuii cmenenu @viue 2 CneyuaibHblX GUO08.
Teopema Buema, meopema be3y. [Ipusooumvsie u Henpugooumvie MHozouaeHvl. OCHOBHAs
meopema aneeopvli. Cummempuueckue MHO20UNeHbl. Llenoyucnennvie u yenosHauHwvle
MHO2OUJIEHDL.

Jluoghanmoswt ypasnenus. Llennvie Opobu. Teopema Depma o cymme Kk8aopamos.

Cymmul u psaobl, Memoobl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopemvl 0 npubaudGICEHUU OCUCMBUMENbHBIX YUCEN PAYUOHATbHBIMUL.

MHnoscecmea na KoopOUHaAmMHOU NIOCKOCHIU.

Hepasencmeo Kow—Bynaxosckozo, nepasencmeo Hencena, nepasencmea o cpeoHux.
[lonsitue mpenena GyHkuuM B TOuke. [lonamue npedena GyHKyuu 6 6OeCKOHeYHOCMU.
Acumnmomul epaghuxa yukyuu. Cpasnenue 6ECKOHEUHO MANbIX U OECKOHEYHO OONbUIUX.
HenpepreiBHocth Gpynkumu. Ceoticmea Henpepwigrvlx (hyukyuil. Teopema Betiepumpacca.
Huddepenunpyemocts pynkiuu. [Ipoussoanas ¢pynkuuu B Touke. KacarenbHas k rpaduky
¢bynkuun. ['eomerpudeckuii u GU3NYECKUNA CMBICIT POU3BOHON. [Ipumenerue npoussooHol
6 gusuxe. [Ipon3Boaubie dneMeHTapHbIX GyHKIUN. [IpaBuna nuddeperimupoBanus.

Bropas npousBoHas, e TeOMETPUUYECKUNA U (PU3NUECKUN CMBICIL.

Touku skcTpemyma (MakcuMyMa U MUHUMYyMa). McciaenoBanue aeMeHTapHbIX GyHKIIUNA Ha
TOYKH DKCTpEeMyMa, HaumOOJblllee W HAaMMEHbIIEEe 3HAYCHHWE C TIOMOIIBIO IMPOW3BOTHOM.
Ilocmpoenue epagpuxoe gynkyuil ¢ nomowpbio nPou3eooHvIx. llpumenenue npouzeo0HoU npu
peutenuu 3a0ay. Haxoorcoenue skcmpemymos @pyHKyuil HeCKOIbKUX NEPEMEHHDBIX.
IlepBooOpaznas. Heomnpenenennbiii unterpai. IleppooOpasHbie 3aeMEHTapHBIX (YHKIUM.
[lnomanes kpuBonmHEHHONW Tpamenuu. Dopmyna HeroTona-JleiOnuia.OnpeaeneHHbIi
UHTETpal. Buiuucienue niowaoei niockux gueyp u o6vemos men 8pawjeHus ¢ noMoubio
unmezpana.

Memoowl pewienus hyHKYUOHANbHBIX YPABHEHUL U HEPABEHCME.



I'eomerpus

[ToBTOpeHue. Pemenne 3amad ¢ MCHOIB30BaHUEM CBOKMCTB (DUTYp Ha TUIOCKOCTH. PerieHne
3alad Ha JIOKAa3aTelIhCTBO M IOCTPOCHHE KOHTPIPHUMEPOB. I[IpuMeHeHHe MpOCTeUINX
JOTUYECKUX TmpaBwi. PemieHne 3amad ¢ WCHOIB30BAHHEM TEOPEM O TPEYTroJbHUKAX,
COOTHOIICHWA B  TPSAMOYTOJBHBIX  TPEYroJbHHKAX,  (aKTOB,  CBS3aHHBIX  C
YeThIpEXyroJibHUKaMHU. PemieHne 3amad ¢ UCMOb30BaHWEM (DAaKTOB, CBS3aHHBIX C
OKpY)XHOCTsIMU. PemieHue 3amad Ha W3MEPEHHS Ha IJIOCKOCTH, BBIYHMCICHUS [UIMH U
Tiomaei. Pewenue 3a0au ¢ nOMOWbIO 6eKMOPO8 U KOOPOUHAM.

Harmsimaas crepeometpust. [Ipu3ma, mapasuienenumes, mupaMuia, TETPadIp.

OCHOBHBIE TIOHATHSI TCOMETPHH B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHUH H CIICACTBUS U3
HuX. [lonamue 06 akcuomamuyeckom memooe.

Teopema Menenasa ons mempas’opa. lloctpoeHue ce4eHUNW MHOTOIPAaHHUKOB METOJIOM
cienoB. llenTpanbHoe npoektupoBanue. [locTpoeHune ceueHnit MHOTOTPAHHUKOB METOJIOM
MIPOEKIINM.

CkpenuBaroniiecsi MpsMble B MPOCTPAHCTBE. YTOJ MEXIy HHUMH. Memoobl HAXOHMCOeHUs
PACCMOAHUL MeHCOY CKPEUUBAIOUUMUCS NPAMBIMU.

TeopeMbl 0 mMapaIeTLHOCTH TPSAMBIX M IUIOCKOCTEH B mpocTpaHcTBe. [lapammensHoe
POEKTUPOBaHUE U N300paxkeHue puryp. I eomempuueckue mecma mouex 8 NPOCMpaHcmae.
[leprieHIUKYISPHOCTH NPSIMOM U INTOCKOCTH. OpTOroHaNbHOE NpOoeKTUpOoBaHne. HakmoHHbIe
U ipoekinu. TeopeMa o Tpex MepIeHINKYJIIsIpax.

Buovr  mempasopos.  Opmoyenmpuueckuti  mempas’op,  KAPKACHuIL — mempasop,
pasHocpaunvlli  mempal’dp. Ilpsmoyeonvuviti mempas’dp. Meduanvr u  OumeouaHl
mempas’opa.

Jlocmpausanue mempas’opa 00 napaiieienuneod.

Paccrostnust Mexay ¢urypamm B OpocTpaHcTBe. OOIMMHA  NMEPHEHIUKYISAp JIBYX
CKPEIIHUBAOIINXCS MPSMBIX.

Yot B mpoctpaHcTBe. llepneHAMKYIspHBIE TUIOCKOCTH. [110wadb 0pmocoHanbHOU
npoexyuu. Ilepnenoukynaproe ceuenue npusmvl. Tpexepanuvili U MHO20ZPAHHLIL Y20l
Cesoticmea nnockux yeno8 muoz2ozpannozo yena. Ceoucmea NAOCKUX U O08Y2PAHHLIX Y208
mpexepantozo yena. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPEXePaAHH020 Yeid.

Bunel MHOTOTpaHHUKOB. Pazeepmiu mHozoepannuka. Kpamuaiiwue nymu Ha nogepxuocmu

MHOCOZCPAHHUKA.



Teopema Oiinepa. IlpaBunbHble  MHOTOTPAHHHUKHU. /[BOUICMBEHHOCMb — NPABUIILHLIX
MHO202PAHHUKOB.

[Tpu3zma. [Tapaitenenunes. CaoiicTBa napaieIenuneaa. [IpsAamMOyTOnbHBIMI
napasuienenunes. HakiioHHbIe TPU3MBL.

[MTupamuna. Buasl mnupamua.  DIEMEHTH  TPaBWIBHOW mupamMuabl. llupamugsr ¢
PaBHOHAKJIIOHCHHBIMHU peOpaMH U TPaHSIMHU, KX OCHOBHBIC CBOMCTBA.

[Tnomaau moBepxXHOCTEH MHOTOTPAHHUKOB.

Tena BpameHus:: MUIUHAP, KOHYC, map U cdepa. CeueHus MIMHApPA, KOHyca W IIapa.
[ITapoBo¥i cETMEHT, IapOBOM CJIOM, IApOBOM CEKTOp (KOHYC).

YcedeHHas TUpaMu/ia ¥ YCEUCHHBIN KOHYC.

Onemenmul chepuueckou ceomempuu. Konuueckue ceuenus.

KacarenpHple TpsiMBIe W IDIOCKOCTH. BrmcanHble W omucaHHble cdepbl. Kacarwowuecs
cghepvl. Kombunayuu men epawjenus.

BekTopel u koopauHaTel. CyMMa BEKTOPOB, YMHOKCHHE BEKTOpAa Ha YUCIIO. YTOJ MEKIY
BekTopamu. CKaJIsSIpHOE ITPOU3BEICHHUE.

VYpaBHeHue tmiockoctu. Dopmyna paccTOSHHS MEXKIYy TOUYKaMU. YpaBHEHHE cQepsbl.
Dopmyna paccmosanus om mouxu 0o niockocmu. Cnocoowvl 3a0aHus NPAMOU YPasHeHUAMU.
Pewenue 3a0au u doxazamenbcmeo meopem ¢ HOMOWBIO EKMOPO8 U MEMOOOM KOOPOUHAM.
Dnemenmul 2eomempuu Macc.

[Tonsitue o6vema. OOBEeMbl MHOTOTpaHHUKOB. OOBEMBbI TeNl BpalleHus. Akcuomsvl 0bvema.
Bvisoo gopmyn obwvemos npsmoyeonvHo2o napanienenuneod, NpuzMvl U NUPAMUOBL.
Dopmynvl 015 HaxodHcOeHUs: 00bema mempal’aopa. Teopemvt 06 OMHOUWEHUAX 0OBEMOS.
Ipunooswcenuss ummezpana K 6blYUCTIEHUIO 00HEMO8 U MNOGEPXHOCMEU Mmel 8PAUjeHUS.
ITnowaov cgepuueckoco nosaca. Obvem waposozo cnos. Ilpumenenue o0b6vemos npu
peuteruu 3a0au.

[Tmomans chepsl.

Paszsepmra yununopa u xornyca. Ilnomaap moBEpXHOCTH IWIMHIPA U KOHYCA.

KoMOuHamm MHOTOTPaHHUKOB | TEJ BPAIICHHSL.

[Tomobue B mpoctpancTBe. OTHOIICHHE O0OBEMOB W ILIOMIAJCH IMOBEPXHOCTEH MOIOOHBIX
uryp.

suoicenus 6 npocmpancmee: napanieslbHulii NEPEHOC, CUMMEMPUs OMHOCUMETIbHO NIOCKOCHIU,

UCHMPATbHAA CUMMempust, noO6Opom ONMHOCUNENIBHO np;mozfi



IIpeobpaszosanue nooodus, comomemus. Pewenue 3a0au na niockocmu ¢ ucnonv3osanuem
cmepeomMempuiecKux mMemooos.

BeposiTHOCTB U CTATHCTHUKA, JIOTUKA, TeOPpHUs rpadoB U1 KOMOMHATOPUKA

[ToBTOpenue. VMcnonp3oBanue TabauI] U guarpamm Ui MpPEJCTaBICHUs JaHHBIX. Perienue
3alay Ha TPUMEHEHHE ONMUCATENbHBIX XapaKTEPUCTHK YHUCIOBBIX HAaOOpPOB: CpEIHUX,
HauOOJIBIIEr0O M HAaWMEHBIIEr0 3HAYEHHMs, pa3Maxa, JUCHEPCUHM U  CTaHAApPTHOIO
OTKJIOHEHHUS. BblunciieHre 4acToT U BEpOATHOCTEH cOoObITHI. BhiuncieHue BepoaTHOCTEN B
ONbITAX €  PABHOBO3MOXHBIMU  3JIEMEHTAPHBIMH  HcxXxojaMu.  Vcmolsib3oBaHHE
KOMOMHATOpUKHU. BpIunciieHne BEpOSTHOCTEN HE3aBHCUMBIX CcoObITHH. lcnosb3oBaHue
(GopMyJIbl CIIOKEHUSI BEpOSITHOCTEH, AuarpaMm Oilepa, JepeBa BEpOSTHOCTEN, (HOPMYIIbI
bepnymm.

Bepoamnocmnoe npocmpancmeo. Axcuomvl meopuu 6epoamHocmen.

VYcioBHasgs  BepOSATHOCTh. IIpaBuino yMHOXeHUs BeposTHOcTer. DopMyna MOJIHOU
BepositHocTu. Dopmyiia baiieca.

JIucKpeTHble CciaydyalHble BEJIWYMHBI W pacnpenencHus. COBMECTHBIE paclpeneieHUs.
Pacnipenenenre CcymMmMbl M TNPOM3BEIACHHS  HE3aBUCUMBIX  CIIyYaWHBIX  BEJIWYMH.
MareMatTuyeckoe OXHUAAHUE W JUCIEPCHUSl CIy4alhHOW BEMWYHMHBL. MaremaTuueckoe
0’KUJAHHUE U JUCIIEPCUS CYMMBI CIIy4YalHbIX BEJIMYKH.

bunapnas Cly4daitHas BEJINYMHA, pacnpeneneHme bepnymm.I'eomerpuueckoe
pacrpenenenre. buHoMHuanbHOE pacnpeneeHue U ero ¢cBoucTsa. I u [ unepeeomempuueckoe
pacnpeoeneHueu e2o ceolcmaa.

HenpepriBHble cityyalinble BeauyuHbl. [IIOTHOCTE BeposATHOCTU. DYHKIUS paclpeaeICHUS .
PaBHOMEpHOE pacnipeneseHue.

llokazamenvroe pacnpedeneHue, e2o hapamempeol.

Pacnpeoenenue Ilyaccona u ezo npumenenue. HopmanbHoe pacnpenenenue. DyHKIus
Jlarumaca. [lapamerpsl HOpmanbHOrO pacnpeneneHus. [Ipumepbl CilydyalHBIX BEJIMYMH,
MOJAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TMOTPEIIHOCTh H3MEPEHHH, POCT YeJOBEKA).
Llenmpanvnas npedenvras meopema.

Hepasencmeo Yebwviuesa. Teopema YebOviwesa u meopema bepuynnu. 3axon Oonbuiux
yucen. Bovlbopounviii memoo usmepeHus eepoamuocmeil. Ponv 3axona Oonvuiux yucen 8

Hayke, npupooe u ooujecmee.



KoBapuamst nByx ciydailHbix BenuuuH. [loHsTHE O KO3(Q(ULIKMEHTE KOPPEISIIHH.
CoBMecTHbIE HAOMIOJICHUS] JIBYX CIIyYalHBIX BEJIWYUH. Bblbopounslii Kodpduyuenm
Koppensayuu. Jluneunas pezpeccusl.

Cmamucmuueckas eunomesa. Cmamucmuxa Kpumepus U ee YpPo8eHb 3ZHAYUMOCHU.
IIposepxa npocmeiwux eunome3. IOmnupudeckue pacnpeoeieHus U Ux cea3b C
meopemuueckumu pacnpeoenenusamu. Panzosas xoppensayus.

llocmpoenue coomeemcmesuu. Hnvekmugnvle u cropbeKmusnvle coomeemcmeust. buekyuu.
Juckpemnas nenpepwvienocms. llpunyun /Jupuxne.

Koouposanue. /{eouunas 3anuce.

OcHosHble noHamus meopuu 2pagos. [epesvs. [Jleouunoe oOepeso. CesazHocme.

Komnonenmui ceésasnocmu. Ilymu na epaghe. Jiineposwt u I amunomonosst nymu.



TemaTrudeckoe mianuposanue 10 kiacc

No paznena Conepxanue yueOHOro mMaTepuaia KonunuectBo KonnuecTBo
9acoB KOHTPOJIbHBIX
paboT
AJiredpa M Ha4YaJ1a MAaTEeMaTHYeCKOI0 aHAJIU3a
1. JleicTBUTEIbHBIC YKCIIa 12 1
2. Yucnosble GyHKIIH 10
3. Tpuronometrpudeckue GyHKIIH 24 3
4, TpuronoMerpruueckue ypaBHEHUS 10 1
S. [IpeoOpa3zoBaHue TPUTOHOMETPHUUECKUX 20 1
BBIPAKCHUN
6. KommiekcHble yncna 9
7. [IpousBoaHas 29 3
8. KomMOunHaTopuka 1 BEpOATHOCTH 8
0. [ToBTOpEeHme 14
Hroro 136 9
I'eomerpus
1. HekoTopskle cBeleHHs U3 INIAHUMETPUU 12
2. [TapannenbHOCTh MPSAMBIX U 16 2
IIJIOCKOCTEN
3. [leprieHIUKYISIPHOCTD OPSIMBIX U 17 1
IIJIOCKOCTEN
4, MHororpanHuKn 14 1
5. [ToBTOpEHUE 9
Uroro 68 4




