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1. Ilnanupyembie pe3yJbTATHI OCBOCHUSA Y4eOHOIr0 npeamera «MaremaTtuka»

1.1. Ilnanupyemble JUYHOCTHBIE pe3yJbTaThl ocBoeHust OOII
JInuHOCTHBIE pe3ybTaThl B c)epe OTHOLICHMIT 00yUyaomuxcs K cede, K CBoeMy 310POBbIO, K
MO3HAHMIO cels:

e OpueHTalMs O0yYarolMXCs Ha JOCTM)KEHHE JMYHOTO CYACThS, PEajTU3allli0 MO3UTHUBHBIX
KU3HCHHBIX TEPCIIEKTUB, WHHUIMATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEIENIEHUI0, CHOCOOHOCTh CTaBUTh LIEIH U CTPOUTH )KU3HEHHBIE TIIIAHBI,

® TOTOBHOCTh M CIOCOOHOCTh OOecneduTh cebe M CBOMM OJM3KUM JIOCTOHMHYIO >KHU3HBb B
MPOLECCE CaMOCTOSTEIbHOM, TBOPYECKON U OTBETCTBEHHOM AEATEIBHOCTH;

® TOTOBHOCTh M CHOCOOHOCTh OOYYarOIMXCS K OTCTAaMBaHHWIO JIMYHOTO JIOCTOWHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTh U CIHOCOOHOCTH BBIPaOATHIBATH COOCTBEHHYIO MO3UIMIO TIO
OTHOILIEHHIO K OOIIECTBEHHO-MOJUTUYECKUM COOBITUSIM MPOIJIOr0 W HACTOSIIEr0 Ha OCHOBE
OCO3HaHUS U OCMBICIICHHUSI HCTOPHUH, TyXOBHBIX LIECHHOCTEW U JOCTH>KEHHI HAIlle CTpaHBl;

® TOTOBHOCTh M CIIOCOOHOCTh OOYyYaromMXCSi K CaMOpa3BUTHUI0O M CAMOBOCIUTAHHIO B
COOTBETCTBUHM C OOIIEYETOBEUECKUMH LEHHOCTAMU U UJAeajJaMH TIpakJaHCKOro oOIlecTBa,
noTpeOHOCTh B (PU3MYECKOM CaMOCOBEPILICHCTBOBAHMH, 3aHATUSAX CHOPTUBHO-030POBUTEIHLHON
NEeATEIbHOCTBIO;

® [IPUHATHE U peaju3aIysl IEHHOCTEH 3I0pOBOr0 M OE30MacHOTO 00pasza KU3HH, OepexHOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PM3UYECKOMY U IICHXOJOTHYECKOMY
310pPOBBIO;

® HENpUATHE BPEIHBIX NPUBBIYEK: KypEHUs, YIIOTPEOICHUS alKOr0Jis, HAPKOTUKOB.
JInuHoOCTHBIE pe3yabTaThl B cepe oTHOmeHHH o0yuyarwmuxcs k Poccmn kak k Poamne
(OTevecTBY):

® poccHiiCKas HJICHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHUHUCKOW HJICHTUYHOCTH B
MOJUKYJIBTYPHOM COIIMyME, YYBCTBO MPHYACTHOCTH K MCTOPUKO-KYJIBTYpHOH OOIIHOCTH
poccuiickoro Hapoaa u cyapoe Poccuu, maTproTH3M, TOTOBHOCTHh K CIOyKeHHIO OTE4ecTBy, €ro
3aIUTE;

® yBaXCHUE K CBOEMY HApPOAY, YyBCTBO OTBETCTBEHHOCTH niepes PoauHOMN, roplIOCTH 3a CBOU
Kpaii, cBoro PoauHy, mpouuioe U HacTosiliee MHOTOHAlMOHAIBHOrO Haponaa Poccuu, yBakeHue K
rocy/1apCTBEHHBIM CUMBOJIaM (Tep0, ¢uiar, THMH);

e (GopMHUPOBAHUE YBAXEHHSI K PYCCKOMY SI3bIKY KaK rOCYJapCTBEHHOMY s3bIKy Poccuiickoit
@denepaliu, SBISIONIEMYCS OCHOBOM POCCHUHMCKOW HMIEHTHYHOCTH M TIABHBIM (haKTOpOM
HAIMOHAJILHOTO CaMOOTIPEIEICHUS;

e BOCHHTAaHHE YBAKEHUS K KYyJNbType, S3bIKaM, TpPAAWIUsAM H OOBIYasiM HapOJIOB,
npoxuBaroux B Poccuiickoit denepanuu.

JInuyHOCTHBIE pe3yJbTaThl B c(epe OTHOIIEHUI 00y4AIOIIUXCHA K 3aKOHY, FOCYIapcTBY U K
rPaxJAaHCKOMY 00IEeCTBY:

® TPAXIAHCTBEHHOCTb, TpaXkJaHCKas TMO3MLMS aKTUBHOTO W OTBETCTBEHHOI'O YJICHA
poccuiickoro oOIIecTBa, OCO3HAIOIIETO0 CBOM KOHCTUTYLIMOHHBIE TIpaBa U  OOS3aHHOCTH,
YBaXKaroIlero 3aKOH U MPaBONOPSA0K, OCO3HAHHO NMPUHUMAIOIIETO TPAIULMOHHbIE HAllUOHAJIbHBIE
1 o0IIeyeroBeYeCKne TYMaHUCTHUECKUE U JIEMOKpPaTHUECKHe LEHHOCTH, TOTOBOTO K y4YacTHIO B
00I1IeCTBEHHOM JKHU3HU,

® MpHU3HAHHE HEOTUYXIAEMOCTH OCHOBHBIX IPaB U CBOOOJ YeJIOBEKa, KOTOPhIE MPUHAIEKAT
KOKJIOMY OT PpOXJICHHS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX IpaB W CB0OOOJ 0Oe3
HapyIIeHHs MpaB U CBOOOJ JAPYruX JHI, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIEC MPaBa U CBOOOBI
YelloBeKa M Ipa)KAaHWHA COTJAacHO OOIIENpPU3HAHHBIM MPHUHILUIAM W HOPMaM MEXIyHapOIHOIO
npaBa U B coorBercTBUU ¢ KoHctutynmein Poccuiickoit @enepanuu, npaBoBasi ¥ MOJIUTHYECKAS
IPAMOTHOCTB;

® MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKd U
OOIIIECTBEHHON TPAaKTUKH, OCHOBAHHOE Ha JHAlloTe KYyJNbTyp, a TaKXkKe pa3IndHbIX G(opM
OOIIECTBEHHOI'O CO3HAHMSI, OCO3HAHHUE CBOETO MECTa B MOJUKYJIHTYPHOM MUDE;

® UHTEpUOpH3ALUs LIEHHOCTEW AEMOKPATMM W COLMAIBHOM COJIUAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PErYJIMPOBAaHUIO OTHOLIEHUH B IPYIIIE WU COLMAIBHON OpraHU3allly;



® TOTOBHOCTh OOYy4YaloImUXCsl K KOHCTPYKTHBHOMY YYacTHIO B TMPHUHITHUHU pEHICHUH,
3aTparuBalIIUX WX TpaBa W HMHTEPECHl, B TOM YHCJIEC B Pa3NUYHBIX (OopMax OOIIECTBEHHOU
caMOOpraHu3alluyu, CaMOYTpaBJIeHHsI, 00IIECTBEHHO 3HAYUMON e TeIbHOCTH;

® TPUBEPKEHHOCTh HUJESIM MHTEpPHAlMOHANIM3Ma, JApPYKObl, pPaBEHCTBA, B3aUMOIOMOILIU
HapOJIOB; BOCITUTAHUE YBAXKUTEIHHOTO OTHONIICHUS K HAIIMOHAJILHOMY JTOCTOMHCTBY JIIOACH, UX
YyBCTBaM, PEIUTHO3HBIM YOCKICHUSIM;

® TOTOBHOCTh OOYYAlOUIMXCS MPOTHUBOCTOSTH HJICOJIOTHH JKCTPEMH3Ma, HaIMOHATU3MA,
KCeHO(OOWUM; KOPPYIIIMH; TUCKPUMHUHAIIMK TI0 COIUAIBHBIM, PEIUTHO3HBIM, DPAaCOBBIM,
HAI[MOHATILHBIM MTPU3HAKAM U JIPYTUM HETaTUBHBIM COILIUATBHBIM SIBJICHUSIM.

JInuHOCTHBIE Pe3yJbTaThl B c(pepe OTHONIEHH A 00YyHAIOIINXCH € OKPYKAIOIIUMHU JIIOAbMU:

® HPABCTBEHHOE CO3HAHME U TIOBEJCHNE HAa OCHOBE YCBOCHHS OOIICUEIOBEYECKUX IEHHOCTEH,
TOJICPAHTHOTO CO3HAHUS U MOBEACHUS B MOJHUKYITYPHOM MUPE, TOTOBHOCTU U CIOCOOHOCTH BECTH
JIUAJIOT ¢ JIPYTUMH JIFOJBMH, JOCTUTaTh B HEM B3aMMOIIOHMMAHHS, HAaXOIUTh OOIIUE eI U
COTPYIHUYATH IS UX TOCTHKEHUS;

® TPUHATHE TYMaHUCTHUYECKHX [IEHHOCTEH, OCO3HAHHOE, YBAXKHUTEIHLHOE U JOOPOKEIaTeIbHOE
OTHOILIEHUE K APYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

® CHOCOOHOCTb K CONEPEKUBAHUIO U (POPMUPOBAHUE MO3UTUBHOTO OTHOUICHHS K JIIOASM, B
TOM 4YHCIE K JHUIAM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3[I0POBBSI U WHBaJIHAaM; OEpekHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHUE K (PU3NYECKOMY M IICUXOJOTHYECKOMY 370POBBIO
JIPYTHUX JII0JIeH, YMEHUE OKa3bIBATh MEPBYIO MOMOIIIb;

e (GopMUpOBaHHE BBHIPAKEHHOW B TMOBEJACHHH HPABCTBEHHOW IMO3UIMK, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATENIbHOMY BBIOOpPY 0Opa, HPaBCTBEHHOT'O CO3HAHUS M MOBE/ICHUS Ha OCHOBE
YCBOCHHSI  OOIIEUYENIOBEYECKUX I[IEHHOCTE W  HPABCTBEHHBIX YYBCTB  (YECTH, J0JTa,
CIIPaBEUTMBOCTH, MIJIOCEPIUS U JIPYIKETIO0HS);

® pa3BUTHE KOMIIETEHIIMH COTPYIHUYECTBA CO CBEPCTHHKAMM, JAETbMU MIIQJIIETO BO3pacTa,
B3POCJIBIMH B 00pa30BaTEIILHOM, OOIIECTBEHHO MOJIC3HON, yUeOHO-UCCIICIOBATEITHLCKOM, MPOSKTHON
U IPYTUX BUJAX JIEATEIbHOCTH.

JInuHOCTHBIE pe3yabTaThl B cdepe OTHOIICHHH O0y4YAIIUXCHA K OKpPY/KAWIeMy MHPY,
’KMBOM NPUPoO/IE, XyT0:KeCTBEHHOH KYJbType:

® MHUPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH, 3HAUUMOCTHU
HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYICCKOMY TBOPUYECTBY, BJIAJICHUE JOCTOBEPHOW HHPOPMAITUECH O
MEPEIOBBIX JOCTHKEHHUSIX M OTKPBITHSIX MUPOBOW M OTEYECTBEHHON HayKH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa M OOIIECTBA;

® TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHMIO, B TOM YHCIIE CaMOOOpa30BaHMIO, Ha
MPOTSKEHUH BCEH IKU3HU; CO3HATENBHOE OTHOIICHHE K HEMPEephIBHOMY O0Opa30BaHUIO Kak
YCJIOBHIO YCTIEITHON MPO(PECCHOHATBHON U 00IIECTBEHHOM eATETbHOCTH;

® DKOJIOTHYECKas KyJIbTypa, OEpEeKHOE OTHOIICHUS K POJHON 3eMJIe, TPUPOAHBIM OOraTcTBaM
Poccun u Mupa; mOHMMaHue BIMSHHS COIUATBHO-DKOHOMUYECKHX IMPOILIECCOB HAa COCTOSHUE
MIPUPOTHON M COIMATIBLHOM Cpe/ibl, OTBETCTBEHHOCTh 32 COCTOSTHUE MPUPOIAHBIX PECYPCOB; YMECHHS
Y HaBBIKU Pa3yMHOTO MPHUPOAOMNOIB30BaHNs, HETEPIIUMOE OTHOILIEHHE K ACHCTBUAM, MPUHOCSIIIUM
BpEJl DKOJIOTHH; TPHOOPETEHHUE OIBITA YKOJIOT0O-HAMIPABIECHHOM €SI TEIIbHOCTH;

® DOCTETHYECKOE OTHOUICHUSI K MHpPY, TOTOBHOCTh K OCTETUYECKOMY OOYCTPOUCTBY
COOCTBEHHOTO OBITA.

JIMYHOCTHBIE Pe3yJbTAaThl B c(hepe OTHOLIEHNH 00YYAIOIIUXCH K ceMbe M POAUTEISAM, B TOM
YHcJIe MOATOTOBKA K CeMEHHOM KU3HU:

® OTBETCTBEHHOE OTHOIIEHHWE K CO3/aHMI0 CEMbHM HAa OCHOBE OCO3HAHHOIO MPHUHSTHUS
IIECHHOCTEH CEMEHHOM KH3HU,

® TIOJIOKUTEIBHBIA  00pa3  CeMbHM, pOJUTENbCTBA  (OTIIOBCTBA W  MATEPUHCTBA),
MHTEPUOpHU3AIUS TPAAULIMOHHBIX CEMEMHBIX IIEHHOCTEH.

JIMYHOCTHBIE pe3yJabTaThbl B cpepe OTHOLIEHHSI 00Y4AIOIIMXCH K TPYAY, B chepe cOUMATIBLHO-
IKOHOMUYECKNX OTHOLICHMIi:

® yBaXXEHHUE KO BceM (popmMaM cOOCTBEHHOCTH, TOTOBHOCTD K 3aIllUTE CBOCH COOCTBEHHOCTH,

® OCO3HaHHBIA BBIOOP Oymymiel mpodeccuu Kak MyTh U CHOCOO peann3anuu COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;



® TOTOBHOCTh OOydYalOIMXCA K TPYIAOBOM TPO(PECCHOHATBHON IEATeTbHOCTH KaK K
BO3MOXHOCTHU y‘-IaCTI/ISI B peLHeHI/II/I JIMYHBIX, O6H.[€CTB€HHI:IX, FOC}/,Z[apCTBeHHBIX,
oOIeHaIMOHATBHBIX TTPOOJIEM;

® TOTPeOHOCTh TPYIUTHCS, YBOKECHHE K TPYAYy U JIOASAM TpyJa, TPYAOBBIM JOCTHIKEHUSM,
JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIGHHWE K pa3HbIM BHIAM TPYIOBOU
JeITEIbHOCTH;

® TOTOBHOCTh K CamMOOOCITYKHBAaHHIO, BKJIIOYas OOy4YeHHE U BBIMOJIHEHHE JOMAITHUX
00s13aHHOCTEH.

JIM4HOCTHBIE Ppe3yabTaTbl B cdepe (PUIMIECKOr0o, NCHUXOJOTHYECKOr0, COLUHUAJIBHOIO H
aKajgeMH4YecKoro 6J1aronoJyuyusi 00y4aruuxcs:

e (uzmyeckoe, SIMOIMOHATHHO-TICUXOJIOTHYECKOE, COIUATBLHOE OJIaronoryyre 00y4Jaromuxcs
B JKM3HU 00pa3oBaTeIbHON OpPraHU3alMU, OUTYIEHUE NEeThbMHU 0€30MacHOCTH M MCUXOJIOTHYECKOTrO
KoM$popTa, HHPOPMAITMOHHOW OE30MTaCHOCTH.

1.2. Ilnannpyemble MeTanpeaMeTHbIe pe3yJbTaThl ocBoeHuss OOII
1.2.1. PeryasiTuBHbIC YHUBEpPCAJIbHbIC yUeOHbIE 1eliCTBUSA
BrInTyCKHHMK CMOXKET:

® CaMOCTOSITENILHO ONpPEAEIATh LU, 33/1aBaTh MapaMeTPbl U KPUTEPHUH, IO KOTOPBHIM MOXHO
OIIPEAEIUTD, YTO LIEIb JOCTUTHYTA;

® OLICHUBAaTh BO3MOXHBIE IOCIEIACTBUS AOCTH)KEHMS MOCTaBICHHOM LENM B AESITEIBHOCTH,
COOCTBEHHOW JKU3HU U KM3HM OKPYXKAIOIIUX JIIOJEH, OCHOBBIBAsACh HAa COOOPAKEHUSX ITHUKU U
MOpaJH;

e craBuTh U (HOPMYITUPOBATH COOCTBEHHBIC 33aJaud B OOpa30BaTEIbHON JESATEIBLHOCTH H
KU3HEHHBIX CUTyalUsX;

® OLICHUBAaTb pECYpChl, B TOM 4YHCIE BpeMs H JApyTH€ HEMAaTepUAIbHBIE PECYPCHI,
HEOOXOUMBIE ISl IOCTHKECHHUS TIOCTABICHHOH 11eITH;

e BpIOMpaTh MyTh JOCTIKEHUS LE€NH, IUIAHUPOBAaTh pEIICHWE IIOCTAaBJIEHHBIX 3ajady,
ONITUMHU3HPYs MaT€pHAJIbHBIE U HEMATEpUaIbHBIC 3aTPAThI;

e OpraHu3oBbIBaTh 3()(EKTUBHBIA IOMCK PECypcoB, HEOOXOAUMBIX M JOCTHXKEHHS
IIOCTaBJICHHOM IICIIH;

®  COIIOCTABJIAThH MOJYUYEHHBIN PE3yJIbTaT AEITEILHOCTHU C MIOCTABICHHOMN 3apaHee LEbIO.

1.2.2. Ilo3HaBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIe 1eliCTBUA
BrInyCKHHUK CMOXKET:

® JICKaTh U HaXOAWUTHb OOOOIIEHHBIE CIIOCOOBI PElIeHUs 3aJay, B TOM YHCIE, OCYHIECTBISAThH
pa3BepHYThIil HHGOPMALMOHHBIA IOMCK M CTaBUTh Ha €ro OCHOBE HOBbIe (yueOHBbIE H
M03HAaBaTEJIbHBIC) 3a]1a4H;

® KPUTHYECKH OIICHMBATh W WHTEPIPETUPOBATH HMHPOPMAIUIO C Pa3HBIX TMO3UIIHIA,
pacmno3HaBaTh U (PUKCHPOBATh MPOTUBOPEUNS B MH(OPMALIMOHHBIX HCTOUHUKAX;

® UCIIOJNB30BaTh pPa3Iu4Hble MOJEIbHO-CXEMAaTUYECKUE CPEACTBA JJIA IPEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHH, a TAK)XE MPOTUBOPEUUH, BBISBICHHBIX B HMH()OPMAIIHOHHBIX
HMCTOYHHKAX;

® HaxOJIWTh U MPUBOJUTH KPUTHUYECKUE ApPTyMEHThl B OTHOLIEHUM JEUCTBHM U CYKICHUU
JIPYroro; CIOKOWHO W pa3yMHO OTHOCHUTBHCS K KPUTHYECKMM 3aMEUaHMUSIM B OTHOIICHUH
COOCTBEHHOTO CY>KJIEHUSI, pACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS,

® BBIXOIUTH 32 PaMKH Y4eOHOTO MpeAMeTa M OCYIIECTBISTH IEJICHANPABICHHBIN TOUCK
BO3MOJKHOCTEH JJII IITUPOKOTO MEPEHOCA CPEJICTB U CIIOCOOOB JIEHCTBHS;

® BBICTpPaWBaTh MHAMBUAYAJIBHYIO O00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAs OTPAHUUYCHUS
CO CTOPOHBI APYTHX YYACTHUKOB U PECYPCHBIE OIPaHUYECHNS;

® MEHATH U YAEPKUBATh Pa3HbIC MO3UIIMHU B TIO3HABATEILHOM JESTEIBHOCTH.
1.2.3. KoMmMyHUKaTHBHBbIEe YHMBEpPCcAJbHbIE YUeOHbIe 1eiCTBHS
BBIITyCKHHUK CMOXKET:



® OCYIIECTBIATH JEIOBYI0 KOMMYHHKAIIUIO KaK CO CBEPCTHHUKAMHU, TaK U CO B3POCIBIMH (KaK
BHYTpU 00pa30oBaTeNIbHON OpraHu3aluy, TaK U 3a €€ MpejeliaMu), MOoAOUpaTh MApTHEPOB IS
JIETIOBOM KOMMYHHUKAITUH HMCXOAS W3 COOOPKEHWHA pPE3yIbTAaTHBHOCTH B3aWMOJICHCTBUSA, a HE
JIMYHBIX CUMIIaTHH;

® TIpU OCYIIECTBICHWH TPYIIOBOM pabOThl OBITH KaK pPYKOBOAWUTEIEM, TaK U UJICHOM
KOMaHbl B Pa3HbIX POJsiX (reHepaTop Haed, KPUTHK, HCIOIHHUTENb, BBICTYMAIOIMINUN, IKCIEPT U
T.1.);

¢ KOOPJAMHHUPOBATh W BHIMONHITH pPabOTy B YCIOBUSAX pPEATBbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

® pa3BEepHYTO, JIOTHYHO M TOYHO WH3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
aJICKBATHBIX (YCTHBIX U MMUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

e pacro3HaBaTh KOH(QJIMKTOTCHHBIC CUTYAlUU U TIPEIOTBPANIaTh KOH(IIUKTHI JI0 UX aKTHBHOU
¢daspl, BBICTPaWBATh [EIOBYI0O U OOpa30BATENbHYI0 KOMMYHHUKAIHMIO, u30eras IJMYHOCTHBIX
OIICHOYHBIX CYXIECHHUM.

1.3. Ilnanupyemble mnpeamMeTrHblie pe3yJabTatbl ocBoeHuss OOII guas ydyeOHOro mpeamera
«MaremaTnka» (BKJIIOYas aaredpy M Ha4ajia MATeMaTHYeCKOI0 aHAJIN3a, TeOMETPHIO)

[IpeameTHpie  pe3ysibTaThl  YrJAYOJEHHOr0 YPOBHSI OpPUEHTUPOBAHbI Ha  IOJIyYEHHUE
KOMIIETEHTHOCTEH Uil TMOocienyromeil npoecCHoHaNbHOM eSsTeNbHOCTH KaK B paMKax JaHHOU
MpeIMETHOM 00JIaCTH, TaK U B CMEXHBIX € HEll 00sacTsax. DTa rpynna pe3yibTaToB Mpernoaraer:

® OBJAJCHHUE KIOUYEBBIMHU MOHATUSAMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JaHHAas
npeaMeTHass 00JIacTh, pAclO3HABAaHHWE COOTBETCTBYIOLUIMX MM TPU3HAKOB W B3aUMOCBS3EH,
CIIOCOOHOCTh JIEMOHCTPHUPOBATh PA3IMYHBIE MOJAXOAbl K M3YUEHHIO SIBICHUH, XapaKTEpHbIX IS
M3y4aeMoi peIMETHON 001acTu;

® YMEHHE pellaThb KaKk HEKOTOpPbIE NMPAKTUYECKUE, TAK U OCHOBHBIE TEOPETHUECKHUE 3aJauH,
XapaKTepHbIe AJI UCIOJIB30BaHUSI METOJIOB U MHCTPYMEHTapUs JaHHOW peIMEeTHOM 00IacTH;

® HajgMYWe TPEACTABICHUA O JIaHHOW TMpPEAMETHOM oOO0JacTH KakK IEeJIOCTHOM TEOpuu
(COBOKYITHOCTH TE€OPHii), 00 OCHOBHBIX CBSI3SIX C HHBIMU CMEKHBIMH 00JIACTSMHU 3HAHUH.

Yriay0eHHbIH YPOBEHb
«CucreMHO-TeopeTHYECKHE Pe3yJIbTaThD)

Paznen I1. BoInyCKHMK HAYYHTCH IV. BeInyCKHHMK MOJYYUT BO3MOKHOCTH
HAYYHUTHCH

Hean JUI yCIIeIIHOT O POOIKEHHS s obecneuenus 603modxcHocmu

OCBOCHHUS 00pa3soBaHHsI 10 CHICLHABHOCTSIM, VCREeuwH020 NPoOoJIdNCeHUs. 00PA308AHUSL NO

npeaMera CBA3aHHBIM C IIPUKJIaAHBIM CNeyuaIbHOCMAM, C8A3AHHbIM C

HUCIIOJIBb30BAHUEM MATCMATUKH ocywecmenenuem HayllHOMv u

UCCne008amenbCKoll 0esmenbHOCU 6
obaacmu Mamemamuk, U CMENICHbIX HAYK

TpeOoBanusi K pe3yjabTaTaM




Yray0aeHHbI ypOBeHb
«CHCTeMHO-TeopeTHYeCKHe Pe3yJIbTaThI»

Paznen I1. BoInyCKHMK HAYYHMTCH IV. BbInnyCKHHMK MOJIYYUT BO3MOKHOCTH
HAYYHUTHCHA
Dnemenmut - CBOOOIHO OTIepUpPOBATH | MOHATHIMHU: - Hocmuorcenue pesynomamos pasoena 11,
meopuu KOHEYHOE MHOKECTBO, JJIEMEHT - Onepuposamy NOHAMUEM ONpedeneHUs,
MHOJCEeCme | MHOXECTBA, ITOJIMHOKECTBO, OCHOBHBIMU BUOAMU ONPeOeeHULl, OCHOBHBIMU
u nepecedeHre, 0O0beTMHEHNE U Pa3HOCTh suUdaMU meopem;
Mamemamuy | MHOECTB, YACJIOBbIE MHOXKECTBA Ha - HOHUMAMb CYMb KOCBEHHO20
eckoll KOOPJMHATHOW MPSIMOH, OTPE30K, dokazamenbcmed,
Jl02uKu WHTEpBaJ, MOIyHHTEPBAI, IPOMEKYTOK C | - ONEpUpo8ams NOHAMUAMU CYEMHO20 U
BBIKOJIOTOH TOUKOM, Tpaduueckoe HecuemHo20 MHOMCeCmaa;
MpEJICTaBICHNE MHOXKECTB Ha NPUMEHAMb MEMO0 MaAMEMAMUYecKoll
KOOPIWHATHOM ITOCKOCTH; UHOYKYUU OJ151 NPOBEOEHUSL PACCYHCOCHUL U
- 3a/1aBaTh MHOXXECTBA MIEPEUUCIICHUEM U | 00KA3amenbCma U npu peueHuu 3a0ay
XapaKTEPUCTUYCCKUM CBOHCTBOM;
- ONIepUPOBATH MOHATHSIMH:
YTBEPKACHNE, OTPULIAHUE YTBEPKACHNUS,
VCTUHHBIC U JIOXKHBIC YTBEPKIACHUS,
MIPUYUHA, CIIEJICTBUE, YACTHBIN CIydai
0011ero yTBEpKACHUS, KOHTPIPUMED;
- IPOBEPSATH MPHHAIIICIKHOCTH JIEMEHTA
MHOXECTBY;
- HaXOJUTh TIepecedeHrne U 00beJMHEHNE
MHOYECTB, B TOM YHCJIE TPEJICTABICHHBIX
rpauYecKy Ha YUCIOBOM MPSMOW U Ha
KOOPJMHATHOM TIOCKOCTH;
-IIPOBOANTH JOKA3aTECIbHBIC PACCYKICHUA
Ji1s1 000CHOBaHUSI ICTHHHOCTH YTBEP)KIESHUI
B nosceonesnoii ycusnu u npu uzyueHuu Opyzux npeomMemos:
-HCTI0JIb30BaTh YHCJIOBbIE MHOYKECTBA HA | - UCNOIL308AMb MEOPEMUKO-MHONCECNEEHHBII
KOOPJMHATHOW MPSIMOH 1 Ha A3ZbIK U A3bIK I02UKU 0151 ONUCAHUSL PEANbHBIX
KOOPIMHATHOW TUIOCKOCTH IS OTIUCAHUS | NPOYeCccos u AeleHUll, Npu peueHuu 3a0ay
peaNbHBIX TMPOIECCOB U SIBJICHMUIA; Opyaux yueonvix npeomemos
MMPOBOAWTL JOKA3aTCJIbHBIC PACCYKIACHU B
CUTyallUAX MOBCEAHCBHOU KU3HU, IIPHU
peUICHUU 3a4a4 U3 APYrux npeaMeToB
Yucna u - CBOOOTHO OTIEPUPOBATH MMOHATHIMH: - Jlocmuoicenue pesynivmamos paszoena 11;
évipajicenus | HATYpaTbHOE YHCIIO, MHOXKECTBO - C60000HO ONEPUPOBAND YUCTOBLIMU

HaTypadbHBIX YHCEII, IIEJI0€ YHUCIIO,
MHOKECTBO LIEIBIX YHCEN, OOBIKHOBEHHAS
Ipo0Bb, AeCITHIHAS POOh, CMEIIaHHOE
YHUCIIO, pallHOHAIBHOE YHCII0, MHOXKECTBO
palMOHANIBHBIX YUCEN, UPPALUOHATBHOE
YHUCIIO, KOPEHb CTEIEHHU 7,
JIEHCTBUTEIIFHOEC YHCII0, MHOKECTBO
JIEHCTBUTEIBHBIX YHCEI, TEOMETPUUCCKAS
HMHTEpHpEeTalus HATypaIbHBIX, EJIbIX,
palMOHANIbHBIX, JEHCTBUTENIBHBIX YUCEN;
- IOHUMATh U OOBSICHATH PASHUILY MEIKIY
MO3UILMOHHON M HETTO3UIIMOHHOM
CHCTEMaMH 3aIHCH YHCEI;

- IEPEBOUTH YHCTIA U3 OJTHON CUCTEMBI

3anucH (CUCTEMBI CUHCIICHUS) B IPYTYIO;
-II0Ka3bIBaTh U MCIOJb30BaTh IPU3HAKU

MHOJCECMBAMU NPU PEULEHUU 3A0aY;

- NOHUMAMb NPUYUHBL U OCHOBHbLE UOeU
PACUWUPEHUS YUCTOBLIX MHONCECTNE,

-811a0emb OCHOGHBIMU NOHAMUIMU MEOPUU
OeUMOCmu npU peueHuy CmaHOapmHbIX 3a0ay
- umems 6A308ble NPEOCMABLEHUSL O
MHOHCECMBE KOMNICKCHBIX YUCEIL;

- C80000HO BbINOIHAMb MONCOCCINEEHHbLE
npeobpazo8anusi MpueoOHOMempUYecKuXx,
JO2APUPMUYECKUX, CIMENEHHbIX GbIPAINCCHULL,
- gnadems Gopmynou bunoma Hvtomona;

- NPUMEHAMb NPU PEeUleHUlU 3a0ay meopemy O
aunetinom npeocmasienuu HOJJ;

- npuMeHsIms npu peuternuu 3a0ay Kumaickyro
meopemy 06 ocmamkax,

- npumensims npu peuteruu 3aoay Manyo
meopemy Pepma,

! 3neck u nanee: 3HATH ONPENETIEHHUE MOHATHS, 3HATH U YMETH O0OCHOBBIBATEL CBOMCTBA (TIPU3HAKH, ECITH OHHU €CTh)
MIOHSITHSI, XapaKTEePHU30BaTh CBS3U C APYTMMH MOHATHIMH, TIPEICTABIISISA OJJHO IMOHATHE KaK YacTh LIEJIOCTHOTO
KOMILIEKCA, UCI0Ib30BATh MIOHATHE U €0 CBOMCTBA ITPU MPOBEACHUH PACCYKICHUN, JOKA3aTENbCTB, PEIICHUH 3aay.
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Paznen I1. BoInyCKHMK HAYYHMTCH IV. BbInnyCKHHMK MOJIYYUT BO3MOKHOCTH
HAYYHUTHCHA
JETMMOCTH CYMMBI M IPOU3BEJICHUS TIPU | - YMemb 8bINOIHAMb 3ANUCH YUCTA 8
BBITIOJTHCHUW BBIYUCIICHUH U PEIICHUH HO3UYUOHHOU cucmeMme CHUCTIeHUs,
3aad; - NPUMEHAMb NPU peuleHUul 3a0ay meopemuKo-
-BBITIOJTHATH OKPYTJICHUE PAlIMOHAIBHBIX | YUCA08ble DYHKYUU: YUCTO U CYMMA Oeaumenetl,
Y UppaIMOHANILHBIX YMCEIN C 3aJaHHOM dyuxyuro Diinepa;
TOYHOCTEIO; - NPUMEHAMb NPU peuleHUlU 3a0ay YenHvle
-CpaBHHMBATh JICUCTBUTEIBHEIC YHCTIa opobu;
pa3HBIMU CIIOCO0AMU; -NPUMEHAMb NPU peuleHul 3a0ai MHO204NEeHbL C
-yIOpSAI0YNBATh YK CIIA, 3aICaHHBIC B OeliCmBUMenbHbBIMU U YeTbLMU
BHUIe OOBIKHOBEHHOI U OECATUIHON Koaghpuyuenmamu,
Ipo0bu, yncia, 3aucaHHbIe C -611a0emb NOHAMUAMU NPUBOOUMDLL U
WCIIOJIb30BaHUEM apr(PMETUISCKOTO HeNnpugoOUMbIIL MHO2OUAEH U NPUMEHAMb UX
KBaJIPaTHOTO KOPHS, KOPHEH CTETIeHN npu pewieHuu 3a0au;
Oopie 2; -npumensams npu peutenuu 3a0ay OCHOBHYIO
- Haxoautb HOJ[ u HOK pasubimMu meopemy aneeopuwl;
croco0aMu ¥ UCIOIb30BaTh UX MPHU -NpUMEHAMb NPU peuenuy 3a0ay npocmeiuue
pelIeHn  3a/1a4; yHKYUU KOMNAEKCHOU nepeMeHHOl KaK
-BBIMIOJIHATh BBIYMCICHHS U 2eomempuyecKkue npeoopazoeanus
peoOpa30BaHUsI BRIPAKCHHUIA,
COJIEpIKAIINX IEHCTBUTEIBHBIE YUCIIA, B
TOM YHUCJIC KOPHU HATyPaIbHBIX
CTETICHEH;
-BBITIONTHATH CTaHAAPTHBIE
TOXKJIECTBEHHBIE TPE00Pa30BaHuUS
TPUTOHOMETPUUECKHX,
norapu(MUYECKUX, CTETIEHHBIX,
HPPaIMOHATBHBIX BEIPAKCHUN
B nosceonesnoil scuznu u npu uzydeHuu Opy2ux yueoHslx npeomemos:
-BBITIOJHSTH U OOBSICHATH CPAaBHEHNE -BLINONIHAMY 0CUCTNBUS C YUCTOBLIMU OAHHBIMU
Pe3yNIbTATOB BBEIUMCIICHUHN TIPU PEUICHUN | NPU peulenuls 3a0ay npaKmuyeckoeo
MPaKTHYECKUX 3a/1a4, B TOM YK CIIe Xapaxkmepa u 3a0ay u3 pasiuyHelx ooracmeti
MPUOIMKEHHBIX BBIYUCICHHUN, UCTIONB3YS | 3HAHUL, UCHONb3YS NPU HEOOXOOUMOCTIU
pa3HbIe CIOCOOBI CPAaBHCHHIA; CHPABOUHbIE MAMEPUATbL U BLIYUCIUMETIbHbIE
- 3aMHUCHIBaTh, CPABHUBATH, OKPYTJISTH ycmpoticmsa,
YICIIOBBIE TaHHBIC PEATHHBIX BEJIMUNH C | -OYeHUBAMb, CPABHUBATND U UCHONIb308AMb NPU
HCIIOJIb30BAaHUEM Pa3HBIX CUCTEM PpeeHuy npaKmu4ecKux 3a0ad Yuciosvie
M3MEPCHHS, 3HAYeHUsl PeaibHblX 8e/IUYUH, KOHKDEemHble
-COCTaBIISITH M OIIEHUBATH Pa3HBIMHU YUCNI08ble XaPAKMePUCMUKU 00beKmos
CHoco0aMU YHCIIOBBIC BRIPAKEHHUSI IIPH OKpYIHCaIowe20 Mupa
PEIICHUY MPAKTUYCCKUX 3a/1a4 U 3a]1a4 U3
JPYTHUX YYeOHBIX MPEAMETOB
Ypagnenus | - CroGonHO onepupoBaTh MOHITHIMHE: - Hocmuoicenue pesyromamoe paszoena I1;
u ypaBHEHHUE, HEPABEHCTBO, PABHOCUIILHEIE | -C60000HO onpeodensimb mun u 6610upamo
Hepasencm YpaBHEHUA U HEPABEHCTBA, YPABHEHUE, Memoo Ppeuternusl nOKa3ameslbHolX U
ea SIBJIAIONICECS CICACTBUEM APYIroro Jloeapu(jmuqecmx yp(JGHeHMIZ u HepaeeHcme,

ypaBHEHUS, YpaBHEHUS, PABHOCUIIHHBIC
Ha MHOXECTBE, PABHOCHIILHBIC
npeoOpa3oBaHusl ypaBHCHHIA;

- pewaTh pa3Hble BUbI YPABHEHUM U
HEPaBEHCTB M UX CUCTEM, B TOM UHUCIIE
HEKOTOpbIE ypaBHEHU 3-i U 4-i1
CTerneHeH, IpoOHO-pallioHaIbHBIE ’
WppaIMOHABHEIC;

-OBJIAJICTh OCHOBHBIMH THIIAMH
MMOKa3aTeNIbHBIX, JIOTapU(PMHUIECKUX,

UPPAYUOHATbHBIX YPAGHEHULL U HEPABEHCMNS,
MPULOHOMEMPUYECKUX YPAGHEHUU U
HEpPABeHCme, UX CUCmem;

-C80000HO pewiamsb cucmembl TUHEHbIX
ypagHeHul,

-peuiams OCHOBHbLE MUNbL YPAGHEHUL U
HepaeeHcme ¢ napamempamu,

-NpUMeHAmb NPU peuenuy 3a0ay HepageHcmaa
Kowu — Bynsaxoscrozco, bepuynnu;

-UMemsb npedCmasieHue 0 HePABeHCMEAX




Yray0aeHHbI ypOBeHb
«CHCTeMHO-TeopeTHYeCKHe Pe3yJIbTaThI»

Pazgen

I1. BbINyCKHMK HAYYHTCH

IV. BbInnyCKHHMK MOJIYYUT BO3MOKHOCTH
HAYYUThCS

WPpalMOHANBHBIX, CTETICHHBIX YpaBHEHHN
1 HEPaBEHCTB U CTaHAAPTHBIMHU
METOJIJaMH UX PEIICHUH 1 MPUMEHSATh UX
MpU pEUICHUH 3a]1ay;

- IPUMEHSITH TeopeMy be3y K peuieHunio
YpaBHEHUH;

- MPUMEHATH TeopeMy Bueta mis
peleHns HEKOTOPBIX YPaBHEHUH CTETICHH
BBIIIIE BTOPOW;

- IOHUMAThH CMBICI TEOPEM O
PaBHOCHJIBHBIX M HEPABHOCHIILHBIX
npeoOpa3oBaHUsAX YpPaBHEHUH U YMETh UX
JIOKa3bIBATh;

- BIIQJIETh METOJAMH PETICHHS
ypaBHEHUI, HEPABEHCTB U UX CHCTEM,
YMETh BEIOMpATh METO/| PEIICHUS U
000CHOBBIBATH CBOM BBHIOOD;

- UCTIOJIB30BaTh METOJI MHTEPBAJIOB JIJIsI
peLIeHNs] HEPaBeHCTB, B TOM YHUCIIE
JIpOOHO-pAIOHANBHBIX M BKITIOYAIONTNX B
ce0st uppalOHATbHBIC BEIPAKECHUS;

- pemath anreOpanyecKie ypaBHEHUS U
HEPaBEHCTBA U UX CHCTEMBI C
rapamMeTpaMHu aareOpandecKuM 1
rpadueCcKUM METOIaMHU;

- BIAJETh Pa3HBIMU METOIaMHU
JTOKa3aTeNbCTBA HEPABEHCTB;

- pemarh ypaBHEHHUsI B IIEJIbIX YHCTIaX;
n300pakaTh MHOXKECTBA Ha MJIOCKOCTH,
3aJjaBaeMble YPaBHEHHSIMH,
HEPaBEHCTBAMH U MX CUCTEMaMU;

- cBOOOIHO UCTIONIB30BATh
TOXKIECTBEHHBIE ITPE00pa30BaHUS MIPU
pEIIeHnH YpaBHEHUH M CHCTEM
YpaBHEHUH

MexHcoy cpeoHUMU CHeneHHbLMU

B nosceonesnoil scuznu u npu uzyyeHuu Opy2ux yueoHslx npeomMemos:

-COCTaBJISITh U PELIATh YPABHEHUS,
HEPABEHCTBA, UX CUCTEMBI IPU PELICHUN
3a[a4 JPyTUX Y4eOHBIX MPEIMETOB;
-BBITIONTHSATH OIEHKY MPaBI0TIO00US
Pe3yAbTaTOB, OJIYYaeMbIX IIPU PEILICHUN
Pa3INYHBIX YpaBHEHUH, HEPABEHCTB U UX
CHCTEM IIpU PELICHUH 33]a4 APYTUX
Y4eOHBIX MTPEIMETOB;

-COCTaBJIATh U pellaTh ypaBHEHHS U
HEPaBEHCTBA C MapaMeTpaMHu MpH
pEIIeHnH 3a/1a4 IPYTUX y4eOHBIX
MIPEMETOB;

-COCTaBJIATh ypaBHEHHE, HEPABEHCTBO
WM UX CUCTEMY, OIUCHIBAIOLINE
peaNbHYIO CUTYALUIO WU IPUKIAJHYIO
3aJa4y, HHTEPIPETHPOBATH MOTyUCHHBIE
pe3yNIbTaThl;

-MCHOJB30BaTh IPOrpaMMHBIE CPEACTBA
[IPU PELICHUH OTAEJIbHBIX KJIACCOB

- COCMABNAMb U PEUams YPasHeHuUsl, CUCEMbL
VPABHEHUT U HEPABEHCMBA NPU PeuieHuU 3a0ay
Opyaux yueonvix npeomemos;

- UCNOTIBL308AMb YPAGHEHUSL U HEPABEHCMEA 015
NOCMPOeHUs: U UCCIe008aHUS NPOCMEUUX
Mamemamuieckux Mooenel peaibHvlx
cumyayuil uiu NPUKIAOHbIX 3a0ay,

-yMemb UHMepnpemuposams NowLyYeHHbLI NPU
Ppelenuy ypasHeHusl, Hepasencmea U
cucmemul pe3ynvbmam, OYeHusams e2o
npagoonooodue 8 KOHmMeKcme 3a0anHOU
PeanvHoll cumyayuu uiu NPUKIaoHol 3a0aqu
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Paznen I1. BoInyCKHMK HAYYHMTCH IV. BbInnyCKHHMK MOJIYYUT BO3MOKHOCTH
HAYYHUTHCSH

YpaBHEHUH U HEPABEHCTB

Dyuxkyuu -Biasers MOHATUAMU: 3aBUCUMOCTD -Ilocmuoicenue pesyrvmamog pazoena 11;
BENMYMH, QYHKIHS, ApTYMEHT M 3HAUCHUE | -61a0emb NOHAMUEM ACUMNIMOMbL U YMEenb €20
(GyHKIMH, 001aCTh ONPEACICHUS U NPUMEHAMb NPU PEUEHUY 3A0aY;
MHOXECTBO 3HAUCHHUIH QYHKINH, TPAdUK | -HpUMEHAMb MemOoObl peuleHUsi NPOCTNeUuux
3aBHCUMOCTH, TpapuK QyHKINH, HYIIH oughgheperyuanbHbIX ypasHeHull nepeozo u
(YHKITHH, TIPOMEKYTKH 8MOP0O20 NOPSIOKOE

3HAKOIOCTOSTHCTBA, BO3pacTaHUE Ha
YHCIOBOM IIPOMEXKYTKE, yObIBaHHE HA
YICIIOBOM POMEXYTKE, HANOOIIbIIIEE U
HanMeHbIIlee 3HaYeHNne PyHKIMK Ha
YHCIOBOM MPOMEXYTKE, TEPHOANUECcKast
(YHKIMS, IEPUOJI, YeTHAS ¥ HEYeTHAs
(YHKINH;, YMETh TPAMEHSATH 3TH MOHATHUS
TIpH PelIeHUH 3a/1aY;

-BJIaJICTh MTOHSITHEM CTETICHHAs! (PYHKIIHS,
CTPOWTH ee rpaduK U yMEeTb MPUMEHSTh
CBOMCTBA CTEIICHHOH (DYHKIINU MPH
pelIeHuH 3a/1a4;

-BJIaJICTh MTOHITHAMH TIOKa3aTebHAsI
(yHKIIHS, SKCITOHEHTA; CTPOUTH MX
rpagyKi U YMETb IPUMEHSATH CBOICTBA
MOKa3aTeNIbHOW (DYHKITUH NP PEIICHUN
3aad;

-BJIaJIETh MTOHATHEM JIOTapUpMHUUecKas
(GYHKLUS; CTPOUTH €€ TpauK U yMETh
MIPUMEHSTEH CBOMCTBA JIOTapu(PMIIecKOn
(YHKINH [IpH peIIeHN  3a/1aY;

-BJIaJIETh MMOHATUAMU
TPUTOHOMETPUYECKHE (DYHKIIUN; CTPOUTH
WX rpa)¥Ku 1 yMETh IPUMEHSTh
CBOWCTBA TPUTOHOMETPUUECKUX (HYHKITUI
MIpH PEIIeHUH 3a]1a4;

-BJIaJICTh MTOHATHEM OOpaTHas QYHKITUS;
MIPUMEHSATH 3TO MOHATHE MIPH PEIICHUH
3ajad4;

-IIPUMEHSITh MIPH PEIICHUH 33124
CBOICTBA (DYHKITHIT: YETHOCTH,
MEPUOANYHOCTh, OTPaHUYEHHOCTH;
-IIPUMEHSTH [IPH PEIICHUH 3184
npeoOpa3oBaHus rpaduKoB GYHKITHI;
-BJIaJIETh MOHATHUSMH YHCIOBas
MOCJIE0BaTENLHOCTD, apU(pMETHIECKAs 1
reoMeTprudecKast MPOrpeccus;
-IIPUMEHSTH MIPH PEIIeHUH 3a/1a4
CBOMCTBA U NMPHU3HAKK apu(PMETHICCKON U
reoOMEeTPUIECKON MPOTpeccHii

B noeceonesnoil ycu3nu u npu uzyueHuu opyzux yueoOHvix npeomemos:
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Paznen I1. BoInyCKHMK HAYYHMTCH IV. BbInnyCKHHMK MOJIYYUT BO3MOKHOCTH
HAYYHUTHCHA
- OTIPENeIIATH 10 rpaduKam u
WCIIOJIb30BaTh JUISl PEIICHUS PUKIIAIHBIX
3a]1a4 CBOMCTBA PealbHBIX MPOILIECCOB U
3aBHCHMOCTEHN (HanOobIINeE U
HAaUMCHBIIIUE 3HAUCHUS, TPOMEKYTKU
BO3pacTaHus ¥ yObIBaHUS (QYHKIINH,
MIPOMEKYTKH 3HAKOTIOCTOSHCTBA,
ACHMIMTOTHI, TOYKH Tepernda, nepuoj u
T.IL);
-MHTEPIPETHPOBATH CBOHCTBA B
KOHTEKCTE KOHKPETHOM IPAKTUYECKOU
CUTYyaIUH;
-OIPEeeNATh 10 TpaduKaM MPOCTEUIIHe
XapaKTEePUCTHUKA NEPUOTNIECKIX
MPOIIECCOB B OMOJIOTHH, SKOHOMHUKE,
MY3BIKE, PaIHOCBSI3U | Jp. (aMIUIATYA,
TIEPHOJT U T.II.)
Dnemenmot | -Bnanets moHsATHEM OECKOHEYHO -locmuodicenue pe3ynomamos pazoena 11,
mamemamu | yOBIBAIOIIas TEOMETPUIECKAS TPOTPECCUS | -C80O0OHO 61a0emb CIAHOAPMHBIM
UecK0zo Y YMETh IPUMEHSATH €r0 TIPH PEeIIeHUH annapamom Mamemamuiecko2o aHau3a onsl
ananuza 3amad; gblUCTEHUA npouU3B00HbIX PYHKYUU OOHOLU
-IPUMEHSTH IJIs1 pEIieHHS 3a7ay TEOPHIO | HepeMeHHOl;
MIPEJISIIOB; -C80O0OHO NPUMEHAMb ANNAPam
-BJIaJIETh MOHITHAMU OECKOHETHO MamemMamuiecko20 aHaUu3a 0 UCC1e008aHUs
Oouble 1 OECKOHEYHO MaJlble YUCIIOBBIC | (yHKYuUil U NOCIPOeHUsL 2PAPUKO8, 8 MOM
MOCJIe0BaTENFHOCTH U YMETh yucae uccne008aHsl Ha GLINYKI0CHb,
CpaBHHBATh OECKOHEYHO OOIBIINE U -onepupo8ame NOHAMuUEM NepeoodPAHOU
0ECKOHEYHO MaJbIe MOCIEeI0BATENILHOCTH, | (hYHKYuU 05 peueHus: 3a0ay,
-BJIAJICTh MOHSITUSMU: IPOU3BO/IHAS -0671a0emb OCHOGHLIMU C8EOCHUAMU 00
(YHKIIH B TOYKE, TIPOU3BOTHAS uumeepane Hotomona—Jleionuya u e2o
GyHKIHIH; npocmeuuux npuMeHeHusx,
-BBIYHCIIATH IPOU3BOIHBIC DIIEMEHTAPHBIX | -0Nepupos8ams 6 CHaHOApPMHbIX CUMYAYUIX
(YHKIMA 1 1X KOMOWHAITHA; NPOU3BOOHBIMU BbICUUUX HOPSOKO8;
-rccrenoBaTh (pyHKIINU Ha -yMemb NPUMeHAMb APU peueHuu 3a0a4
MOHOTOHHOCTb M 9KCTPEMYMBI; CBOLICMBA HENPEPBIGHLIX PYHKYULL,
-CTPOUTH TPapUKH ¥ MPUMEHSATH K -yMemb npUMeHsimy Npu peuleHuu 3a0ay
PELIeHUIO 3a]]a4, B TOM YHCJIE C meopemsl Betlepuumpacca;,
apaMeTpom; -yMemb 8bINOIHAMb NPUOTIUNCEHHbIE
-BJIAJICTh MTOHITHEM KacaTellbHas K 8bINUCTEHUS (MEMOObl peeHUs YPAGHEHU,
rpaduKy QYHKIUU U YMETh IPUMEHSATh BHIMUCTEHUSL ONPEOENIeHHO20 UHMe2paia);
€ro MpH PelIeHNH 33/1a4; -yMemb NPUMEHAMb NPUTONHCEHUE NPOUBOOHOU
-BJIQ/ICTh MOHATUSAMH NIEpBOOOpazHast U ONpeoeleHHO20 UHMeSPala K peuenuio 3a0ay
(GyHKIMS, OTpeAeNIeHHBIN HHTErPaT, ecmecmeo3HaHUs,
-pUMEHATE TeopeMy Hbrotona—Jlelonuua u | -gradems nonsmusmu 6mopas npou3800Has,
€¢ CIEACTBUA JJIs PCIICHNUA 38129 BBINYKIOCMb 2PAPUKA DYHKYUU U YMEemb
uccnedo8amsv QyHKYUio Ha 8bINYKIOCHb
B noeceonesnoil scusnu u npu usyueHuu Opyzux npeomemaos:
- pemaTh MpUKJIaIHbIe 3aa9H U3
Oouonoruu, GU3NKU, XUMUHU, SKOHOMUKH U
JPYTUX MPEAMETOB, CBS3aHHEIC C
WCCIIEJOBAHNEM XapPaKTEPUCTHUK
MIPOIIECCOB;
- HHTEPIIPETUPOBATH MOJTYyUYCHHBIC
pe3yIBTaThl
Cmamucmu | OriepupoBaTtb OCHOBHBIMH -Jlocmuoicenue pesynomamos pazoena 11,




Yray0aeHHbI ypOBeHb
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Paznen I1. BoInyCKHMK HAYYHMTCH IV. BbInnyCKHHMK MOJIYYUT BO3MOKHOCTH
HAYYHUTHCHA

Kau OIMUCATEIIbHBIMH XapaKTEPUCTUKAMHU -UMemsb npeodcmasienue o YeHmpaibHOU

meopus YHICIOBOTO HAOOpa, MOHATHEM npeoenvHol meopeme;

sepoamnoc | TCHEPAIBHAS COBOKYTHOCTD U BEIOOPKOW | -umemsb npedcmasgienue o 8bl60p01ll-£0/l/lv

meii, U3 Hee; K0 puyuenme xoppesyuu u IUHenHou

[ — -ONEPUPOBATH OHATUSIMH: YACTOTA U pezpeccuul;

p BEPOATHOCTH COOBITHS, CYMMa U -UMemsb npedCmagierHue 0 CMamucmu4eckux
Komounamo MPOM3BEICHIE BEPOATHOCTEH, BBIYUCIIATh | 2UNOME3AX U NPOBEpKe CMAMUCMU4ecKol
puxa BEPOSATHOCTH COOBITUI Ha OCHOBE 2unomesbvl, 0 CMamucmuKe Kpumepusi u ee

MOJICYETa YHCIIa UCXO0B; VPOBHE 3HAYUMOCTU,
-BJIaJIeTh OCHOBHBIMH MTOHATHSMHA -UMemsb npedCcmagierue o CeA3U IMNUPULECKUX
KOMOWHATOPUKU U YMETh UX TPUMECHSTh U meopemuieckux pacnpeoenenut,
MIPH PEIICHUY 3a]1aY; -uMemsb npeocmasienie 0 KOOUpOBaHuu,
-MMETh Tpe/ICTaBlIeHHe 00 OCHOBaX 0BOUYHOU 3aNUCU, 08OUUHOM Oepese;
TEOPUH BEPOSTHOCTEI; -811a0enb OCHOBHbIMU NOHAMUAMU MeOpUU
-MMETh TPE/ICTABICHUE O TUCKPETHBIX U epaghos (epagh, eepuuna, pebpo, cmenens
HENPEPBIBHBIX CIIyYalHBIX BEIMYMHAX H 8ePULLHDL, NYMb 8 2paghe) u ymems nPUMEHAmMs
pacnpeneneHusx, 0 He3aBUCUMOCTH UX npu peweHuu 3a0a4;
CIIy4alHbIX BEJINYHH; -UMemsb npedcmasgieHue o 0epesbax u ymems
-MMETh NPEJICTABIICHUE O npUMeHAmMb NPU peueHuu 3a0ay;
MaTeMaTHYeCKOM OKUIAHUU U -81a0ensv NOHAMUEM C8A3HOCHb U YMemb
JUCIIEPCUH CIyYaiHbIX BEJIMYNH; NPUMEHAMb KOMNOHEHMbL C8A3ZHOCU NPU
-MMETh TPE/ICTABICHUE O COBMECTHBIX pewenuy 3a0a4;
pacrpeneneHusIX CIIy4ailHbIX BEIINYHH; -yMemb 0Cywecmenams nymu no peopam,
-TIOHUMATh CYTh 3aKOHA OOJIBIINX THCEIT 00x00b1 pebdep u sepuiun cpaga,
Y BBIOOPOYHOTO METO/Ia M3MEPEHUS -umems npedcmagnerue 00 UNEPosoM u
BEPOSATHOCTEH; 2AMUTILIMOHOBOM RYMU, UMEMb NPeOCMasieHUe
-AIMETh TPEe/ICTaBlIeHNEe O HOPMAILHOM 0 MPYOHOCMU 3a0a4U HAXOHCOEHUS
pacnpeesicHHH U IPUMEPAaX HOPMATIbHO | 2AMUTLINOHO8A NYIMU;
pacrpeesiCHHBIX CITyYaiiHbIX BEIUYHH; -61a0emb NOHAMUAMU KOHEYHble U CUemHble
-MMETh NPE/ICTABIEHUE O KOPPEISAIIH MHOJICECMBA U YMemb UX NPUMEHAMb NPU
CITy4aiHBIX BEJIMYMH. peutenuu 3a0auy;
-yMems NPUMEHSIINb MEMOO MAMeMaAmuiecKoll
UHOYKYUU,;
-yMemb npumMeHams npunyun {upuxie npu
peuieHuu 3a0ay
B noecednegnoil scu3nu u npu uzyueHuu Opy2ux npeomemos:
-BBIYHCIISIT WU OLEHUBATh BEPOSITHOCTH
COOBITHI B peaTbHOU KU3HH;
-BBIOMPATH METOJBI MOAXOIAIIECTO
MIPEJICTaBICHUS. M 00pa0OTKU JAHHBIX
Texcmoewie | -Pemats paszHble 3aa4d MOBBILICHHON - Jlocmuoicenue peszynomamos pazoena 11
3a0auu TPYIHOCTH,

-aHAJIN3UPOBATh yCIOBUE 3a1a4H,
BEIOMPATh OMTUMABHBIN METOJI PEeIICHHS
3a[1a4d, paccMaTpUBasl Pa3InIHbIE
METO/IBI;

-CTPOUTH MOJIEITb PEUICHHS 3a]Ia4H,
MIPOBOJIUTH JIOKA3aTEIbHBIE PACCYXKIACHUS
MIpU pelIeHUH 3a/1a4H;

-pemaTh 3afauu, Tpedyromue nepedopa
BapHaHTOB, MPOBEPKHU YCIOBUH, BHIOOpa
ONITUMAJIBHOTO PE3yJIbTaTa;
-aHaJM3UPOBATh U HHTEPIIPETUPOBATH
MOJTyYeHHbIE PEIICHUs B KOHTEKCTE
YCIIOBHS 33/1a4H, BEIOMPATh peIIeHus, He
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MPOTUBOpEYAIIe KOHTEKCTY;
-IepEBOJIUTH MPH PEIICHNH 331a4l
UH(OPMALUIO U3 OXHOH (OPMBI 3aITUCH B
JPYTYI0, UCTIONB3YS IPU HEOOXOAUMOCTH
CXEMBbl, TaOJIHLBL, TpaduKH, THarpaMMsbl

B noeceonesnoil scusnu u npu usyueHuu Opyzux npeomemaos:

-pelaTh NPaKTUYECKUE 3a0a41 U 3a1a41
U3 IPYTUX NPEAMETOB

TI'eomempus

- BnaneTs reoMeTpuyecKUMHU MOHATUSIMH
IIPY PELICHUH 33734 U IPOBEICHUU
MaTEeMaTHYECKHUX PacCyKACHU;
-CaMOCTOATENBHO (POPMYITHPOBATH
OIIpeeNICHHs] TeOMETPUIECKUX QUryp,
BBIJIBUTATh THIIOTE3bI O HOBBIX CBOHCTBAX
Y TIPU3HAKaX TEOMETPHUECKUX PUTYpP H
000CHOBBIBATH HJIH OTIPOBEPTaTh UX,
000011aTh WM KOHKPETH3HUPOBATH
pe3ybTaThl Ha HOBBIX Kjlaccax (uryp,
MPOBOJHUTH B HECIOKHBIX CITyYasx
KJaccupuKanuio GUryp 1o pasinaHbIM
OCHOBaHUSIM;

- MCCIIEIOBATh YEPTEXKHU, BKIIOYAS
KoMOuHauuu Quryp, u3BIEKaTh,
HMHTEPIPETUPOBATh U IIPe0OPa30BBIBATH
WHPOPMAIUIO, TIPEACTABICHHYIO Ha
yepTexax;

-pemaThb 3aayi reOMeTPHYECKOTro
COZICP)KaHMsI, B TOM YHCJIE B CUTyaLUsX,
KOT/Ia aJITOPUTM PEIICHHS HE CIEeTyeT
SIBHO U3 YCJIOBUSI, BBITIOJIHSTD
HEOOXOIUMBIE ISl PEIICHUS 3aJauu
JIOTIOJTHUATENFHBIE TOCTPOCHUS,
HCCIIEIOBATh BO3MOXKHOCTh IPUMEHEHUS
TeopeM U GpopMyT I peLIeHus 3a1ad;
-yMeTb GOpPMYJINPOBATh U JOKA3bIBATh
reOMETPUYECCKHE YTBEPIKICHHUS;
-BJIa/IETh MOHATUSIMH CTEPEOMETPHH:
[IpU3Ma, apajviesienunes, IupamMmuia,
TeTpa’p;

-MMETh Ipe/CTaBIeHH 00 akcuoMax
CTEPEOMETPHH U CIEACTBUAX U3 HUX U
YMETh PUMEHSTH WX TIPU PEIICHUH
3aj1a4;

- YMETb CTPOUTDH CEUCHHUS
MHOT'OI'PaHHUKOB C HCIIOJIb30BAHUEM
Pa3INYHBIX METOJIOB, B TOM YHCIIC U
METOJa CIIE/I0B;

-MMETb MIPEICTABICHHUE O
CKPEIIMBAIONIUXCS MPSMBIX B
MPOCTPAHCTBE U YMETh HAXOIUTh yToJl U
paccTosiHue MEXIY HUMU;

-PUMEHSTH TEOPEMBI O APAILIETHHOCTH
NPSAMBIX U TUNIOCKOCTEH B TPOCTPAHCTBE
NIPY PELICHUH 3a]ay;

-YMETb IPUMEHATH NapaAJLIEIBHOE

-Umemsv npedcmasnenue 00 akcuoMamuyecKom
memooe;

-8lA0eMb NOHAMUEM 2COMEMPULECKUEe MeCmd
MOYeK 8 NPOCMPAHCMEE U YMeMb RPUMEHSIMb
ux OJisL peueHus 3a0ay;

-yMemb NpUMeHAms 0718 peueHus: 3a0ay
C80UCMBa NAOCKUX U 08YZPAHHDBIX V2Ilo8,
MPEXePAHHO20 Yeld, meopembvl KOCUHYCO8 U
CUHYCO8 OJI51 MPEXSPAHHO20 Yeld;

-81A0eMb NOHAMUEM NePREHOUK)ISIPHOE
ceueHue nPu3Mbl U yMems NPUMEHIMb e20 Npu
peutenuu 3a0ay;

-uUMemb npedcmasierue 0 080UCMEEHHOCMU
NPABULLHBIX MHO20CPAHHUKOG,

-811a0ems NOHAMUAMU YEHMPATbHOE U
napanierbHoe NPOeKMupPo8anue 1 NPUMEHsIMb
UX npU NOCMPOCHUU CeHeHUll MHO20PAHHUKOG
MemoooM NPOoeKyutl,

-UMemb npeocmasiienue 0 pazeepmie
MHO202PAHHUKA U Kpamyauiem nymu Ha
NOBEPXHOCMU MHO20SDAHHUKA,

-UMemsb nPeOdCmasieHue 0 KOHUYECKUX
CeueHusx,

-UMemb nPedCmasieHue 0 Kacaruwuxcs cgepax
U KOMOUHAYUY el 8PAWEHUST U YMemb
NPUMEHSIMG UX NPU PEUEHUU 3a0ay;
-NPUMEHSIMb NPU PEULeHUU 3a0aY HOpMYLY
PACCmOosHUSL O MOYKU 00 HIOCKOCTU,
-81a0emsv pa3HbIMU CnOCodamu 3a0anus
NPSAMOU YPAGHEHUAMU U YMEMb NPUMEHSMb NPU
peutenuu 3a0ay;

-NPUMEHAMb NPU PeUeHUU 3a0ay U
dokazamenbemee meopem GeKmopHblll Memoo u
Memoo KoopouHam,

-uMemsb npedcmasierue 06 aKkcuomax oovema,
NPUMEHAMb GopMYyibl 06beM08
nPAMOY20JIbHO20 NAPALIeNenunedd, NPusmvl u
nupamuosl, mempas’opa npu peweHuu 3a0a4;
-HPUMEHAMb MeopemMbl 00 OMHOUEHUSIX
00beM08 npu peuteHuu 3a0a;

-NPUMEHSIMb UHMe2PATL OJisL 8bIMUCTCHUS
00beM08 U NOBEPXHOCMEN el 8PAUeHUS,
BLIUUCTICHUS NILOWAOU CHEPULecKo20 Nosca U
00veMa waposo2o cios,

-UMemsb NPeOCmagIeHUe 0 OBUNCCHUAX 8
npocmpancmee: napaiieibHOM nepeHoce,
CUMMEMPUU OMHOCUMENbHO NIOCKOCMU,
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MPOEKTHPOBAHKE JIJIsl N300paKeHNU s
uryp;

-yMETb IPUMEHSTh NEPIECHANKYIIPHOCTH
MPSMOM U IJIOCKOCTH MPH PEIICHUH
3ajay;

-BJIa/ICTh IOHATUSIMH OPTOrOHAJILHOE
IIPOEKTUPOBAHKE, HAKJIOHHBIE U UX
MPOEKIIHU, YMETh IPUMEHSTH TEOPEMY O
TpeX MEePIEHANKYIISpax MPH PELICHUH
3a1ay;

-BJIQ/ICTh TOHATUSIMH PACCTOSHUE MEKITY
¢urypamu B IpoCTpaHCTBE, OOLIHIA
NEPIEHIUKYJIISP ABYX CKPEIIMBAIOIINXCS
HPSMBIX U YMETb IPUMEHSTh UX NIPH
peLIeHNH 3a/1a4;

-BJIa/ICTh IOHATUEM yTOJI MEXy IPSIMON
U IJIOCKOCTBIO U YMETh IPUMEHSTD €T0
MIPU pElICHUH 3a]1ay;

-BIIa/ICTh MOHATUSIMH ABYTPaHHBINA YOI,
YTOJI MEXIY IUIOCKOCTSIMH,
MEePIEHIUKYISPHBIE MIIOCKOCTH U YMETh
MPUMEHSTh UX P PEILICHUH 3a/1a4;
-BJIa/IETh MOHATUSAMHU IpU3Ma,
napajjiesenumnes 1 IpUMEeHITh CBOHCTBA
napaiieNenuiesia Ipy peleHny 3a/1a4;
-BJIa/IETh IOHATUEM MIPSIMOYTOJIbHBIN
napajiesenumnes 1 IpUMEHTh ero npu
pelleHNH 3a/1a4;

-BIIa/IETh MOHATUAMH HUPaAMH/A, BUIBI
MUPaMHUI, SITEMEHTHI TPaBUIbHON
MUPAMUJIBI M YMETh IPUMEHSTh UX MPU
pelLIeHNH 3a/1a4;

-MMETb MIPEICTABICHUE O TEOpEME
DOlinepa, IpaBUIbHBIX MHOTOTPaHHHUKAX;
-BIIQJICTh TOHATUEM TUTOMIAIN
MOBEPXHOCTEH MHOTOTPaHHUKOB U YMETh
MPUMEHSTH €T0 IPHU PEeIleHUHN 3a/1a4;
-BIIQJICTh MMOHATUSIMH TeJla BPAIICHHS
(umnuHAp, KOHYC, map u cdepa), ux
CEUEHHS U YMETh IPUMEHSATh UX MIPH
peLIeHNN 3a/1aY;

-BJIaJICTh TOHATUSIMHU KacaTelbHbIC
NpsSMBIC U IUIOCKOCTH U YMETb IPUMEHSATh
U3 TP pelIeHUH 33/1a4;

-MMETbh MPEJICTABJICHUS O BIIMCAHHBIX U
OMHMCaHHBIX chepax U yMeTb MPUMEHSTh
WX IPU peIIeHUH 33/1aY;

-BJIAJICTh TTOHATUSAMHU 00BEM, OOBEMBI
MHOTOTPaHHUKOB, TeJl BpallleHHs U
MPUMEHSTh UX NP PELLICHUH 3a/1a4;
-MMETbh IIPEICTABICHUE O Pa3BePTKE
IUIMHIPA ¥ KOHYCa, TUIOIIAaN
MOBEPXHOCTH HMJIMHIPA U KOHYCa, YMETh
MPUMEHSTh UX P PELICHUH 3a/1a4;
-MMETh MPECTABICHUE O IUIOIIAIN

YEHMPALHOU CUMMEmpPUU, HOBOPOme
OMHOCUMENILHO NPAMOLL, BUHINOBOU
CUMMempuUU, yMemb NPUMEHSING UX NPpu
peutenuu 3a0ay;

-UMemsb npedCmasieHue 0 niouaou
OpPMO2OHANLHOU NPOEKYUU,

-UMemb RPedCmasieHue 0 mpexepanHom u
MHO202DAHHOM Yelie U NPUMEHSIMb C8OUCMEA
NIOCKUX Y2108 MHO202DAHHO20 Yeld Npu
peuienuu 3a0ay;

-UMemsb RPedCmasieHus 0 NPeodPA306aHUN
noo0oobus, 20MOMemuu U ymems nPUMeHIms ux
npu peuteHuu 3a0au,

- yMemob peuams 3a0a4u Had NI0CKOCIuU
MeMoOamu cmepeomempu;

-yMemb NpuMeHsmb HoOpMyavl 00beM0O8 npu
peutenuu 3a0ay
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cdepsl 1 yMETh IPUMEHSTH €T0 MPH
peleHny 3a/1a4;

-yMeTbh pelIaTh 33/1a4i Ha KOMOUHAIIN
MHOTOTPaHHUKOB U TeJl BPAILICHHUST;
-MMETbh MPECTaBICHUE O MOT00UH B
MPOCTPAHCTBE ¥ YMETh PEIIaTh 33/1a41 Ha
OTHOIICHNE 00HEMOB H IUTOMIAAEH
MOBEPXHOCTEH NOJOOHBIX QUTYD

B noscednesnoii scusnu u npu uzyueHuu Opyzux npeomMemos:

-COCTaBJIATh C UCIIOJIb30BaHUEM CBOICTB
reOMETpPUIECKUX (DPUTYp MaTeMaTu4ecKue
MOJIEJH [T PeIeHHs 3a/1a4
MPaKTUYECKOTO XapaKTepa U 3a/1ad U3
CMEXHBIX AUCLUIIINH, HCCIEA0BATh
MOJTy4YeHHBIE MOJIENN U
UHTEPIPETUPOBATH PE3YJIbTAT

Bexmoput u

-BJ'Ia,Z[CTL MOHATHUAMU BEKTOPBI U UX

-Ilocmudicenue pesyrsmamog pazoena 11;

Koopounam | KOOpIUHATHI; -HAxX00umsv 0Ovem napaiienenuneoda u
bl 6 -YMETh BBITIOJHATH ONEPALUU HaJl mempa’aopa, 3a0AHHbIX KOOPOUHAMAMU CBOUX
npocmpancm | BEKTOpaMu; BEPUILH,
ée -HICTIOJIb30BaTh CKAISIPHOE TIPOU3BEICHHUE | -320A8amb NPAMYIO 8 NPOCMPAHCNGE,
BEKTOPOB MPHU PEUICHUH 3a]1a4; -HAX00UMb paccmosanue om MoKy 00
-IPUMEHSTH ypaBHEHHUE IIOCKOCTH, NIOCKOCHU 8 CuCcmeMme KOOPOUHAM,
(hopMyITy pacCTOSHUS MEXKAY TOUKAMH, -HAXOO0UMb PACCMOSHUE MENHCOY
ypaBHEHHUE cephl IIPH PEeIICHNH 3a/1aY; CKpeUBaroWUMUCs NPAMbIMU, 3d0AHHBIMU 8
-IPUMEHSTH BEKTOPBI M METOA KOOpIUHAT | cucmeme KoopOuHam
B ITPOCTPAHCTBE MPH PEIICHUH 33134
Hcemopus -MmeTs mpencraBieHue o BKIAAe -/locmuoicenue pezyivmamos pazoena 11
Mmamemamuy | BBIIAIONIMXCS MAaTEMAaTHKOB B PA3BUTHE
Kl HaYKU;
-IIOHUMATh POJIb MaTeMaTHKU B Pa3BUTHU
Poccuu
Memoowt -Hcnonb30BaTh OCHOBHBIE METO/IbI -locmuodicenue pesynomamos pazoena 11,
mamemamuy | AOKa3aTeIbCTBA, IPOBOIUTH -NpUMEHAMb MameMamuieckue 3HAHUs K
Kl JOKa3aTeJIbCTBO U BHIMOIHATH UCCe008ANUI0 OKPYICATOUIe20 MUPA

OIIPOBEPIKEHNE;
-IIPUMEHATH OCHOBHBIC METO/Ibl PCIICHUA
MaTeMaTHUYECKUX 33]1aY;

-Ha OCHOBE MaTeMaTHIeCKUX
3aKOHOMEPHOCTEH B IPUPOJIE
XapaKTepHU30BaTh KPacoTy U
COBEPIIIEHCTBO OKPYIKAIOIIEr0 MUPa U
MPOU3BEJICHUN UCKYCCTBA;

-IIPUMEHATH IPOCTEMIINE IPOTPAMMHBIE
CPEICTBA U AIICKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMEI ITPH
pelIeHnr MaTeMaTHIecKnX 3ajay;
-TOJIB30BATHCA IPUKIIATHBIMU
MporpaMMaMH U IPOrpaMMaMu
CHMBOJIbHBIX BBIYUCIICHUN JIIIsSt
HICCJICIOBAHUS MAaTEeMATHIECKIX O0OHEKTOB

(MoOenupogarue puzuyeckux npoyeccos,
3a0a4u IKOHOMUKU)




2. Copep:xxanue yueOHOro npeamera «MaremMaTuka»
(BkJIIO4Yasi aire0py M HAYAJA MATEMATHYECKOT0 AHAJIN3a, TeOMETPHIO)

Yri1y0/1éHHBIH YPOBEHb

Anredpa u HaYaJIa MAaTEeMATHYECKOr0 AaHAJIN3a

DJ1eMeHTbI TEOPUU MHOKECTB H MATEMATHYECKOH JIOTHKH

VYTBepkIeHNe (BBICKA3bIBAHNE), OTPUIIAHUE YTBEPKICHUS, UCTUHHBIC W JIOKHBIC yTBEPXKICHHS,
CJIEZICTBHUS, YACTHBIM CiTydail o0IIero yTBep>KAeHUs, KOHTPIIPUMED, J0Ka3aTeIbCTBO.

MHoecTBa (YMCIOBBIE, TE€OMETPUYECKUX QUryp). XapaKTEpUCTUUYECKOE CBONCTBO, 3JIEMEHT
MHOXECTBa, IyCTO€, KOHEYHOe, OecKkOHe4Hoe MHOXecTBO. CrocoObl 3aJaHusi MHOXECTB
[MommHOXecTBO. OTHOUICHHS MPUHAMICKHOCTH, BKIIOUEHUs, paBeHcTBa. Omepanun Hax
MHOecTBaMu. Mcronp30BaHMe onepanuii HaJl MHOXKECTBAaMH U BbICKa3bIBaHUSMU. MHoowcecmea na
KOOPOUHAMHOU NJIOCKOCMU.

Kpyru Diinepa. Koneunsle u 0eckoHEeUHbIE, CUETHBIE M HECUETHBIE MHOXKECTBA.

VicTrHHBIC W JIOXKHBIE BBICKA3bIBAHHS, OTIEPAIIMH HAJ BBICKA3BIBAHUAMU. A1eeOpa 8blCKA3bIBAHULL.
CBs3b BBICKa3bIBaHUHN C MHOKECTBaMU. KBaHTOPBI CyIIeCTBOBAHUS M BCEOOIIHOCTH.

3aKoHBbI JTOTUKH. OcHogHble 02udeckue npasuna. Pelenne JJIOrn4eckux 3a1ad ¢ MCIOJIb30BaHUEM
KpYroB Disiepa, 0CHO8HbIX 102UUECKUX NPAGUIL.

VYmozakmouenns. OOOCHOBaHHMS W JIOKA3aTeNIbCTBO B MaTeMaTHke. Teopembl. Bupisl
MaTeMaTHYeCKUX  YTBEPXKICHUH. Buodwl  doxazamenrvcms. Mamemamuueckas — UHOYKYUSL.
Ymeepocoenus: obpamnoe OaHHOMY, NPOMUBONONIONCHOE, O00OPAMHOE NPOMUBONONONCHOMY
Ooannomy. IIpu3HaK ¥ cBOMCTBO, HEOOXOAUMBIE U IOCTATOYHBIE YCIOBHSL.

Yucua v BbIpaKeHUs

IloBTOpenue. PemeHne 3agady ¢ HCNOJIB30BAHMEM CBOMCTB YHCEI M CHUCTEM CYHUCIICHMS,
JNETMMOCTH, JO0JIEM W YacTed, MPOLIEHTOB, MOAYyJel uuces. PemeHue 3amad ¢ MCHOJIb30BAHUEM
CBOWCTB CTEMEHEW ¥ KOPHEW, MHOTOYJIEHOB, NPEoOpa30BaHU MHOTOYJIECHOB W JIPOOHO-
palMOHAIBHBIX BbIpaXXCHUH. PeleHue 3aaad ¢ UCIOJIB30BaHUEM I'pajyCHOM Mepsl yria. Monynib
YHUCla U €ro CBOMCTBA.

Ocnoguas meopema apugpmemuxu. Ocmamku u cpasnenus. Aneopumm Esxiuoa. Kumaiickas
meopema 06 ocmamkax. Manas meopema Pepma. q-uuHvle cucmemvl cuucienus. Dyumkyus
Diinepa, yucio u cymma oenumenetl HAMypaibHO2O YUCIA.

CreneHb ¢ IEHCTBUTENIBHBIM [TOKA3aTENIEM, CBOMCTBA CTEIEHHU.

Panuannas mMepa yria, TpPUHTOHOMETpHUYECKAs OKPYKHOCTh. TpHroHOMeTprYecKre QyHKIIUN YUCEeIl
u yrioB. ®opmyJbl IpUBEIEHUS, CIOKEHUS TPUTOHOMETpUYECKUX (DyHKUUN, POPMYIIBI JBOMHOTO
W TOJOBHHHOTO aprymeHTta. [IpeoOpa3oBaHwe CyMMbl, pa3HOCTH B  IPOU3BEACHUE
TPUTOHOMETPUIECKUX QYHKINN, 1 HA0OOPOT.

Jlorapudm, cBoiictBa norapudma. Yucno e. JlecATuyHBIH W HATypalbHBIA JOTapuQpM.
[IpeoOpazoBanue norapu(pMUIECKUX BHIPAKECHUH.

[lepBuuHblE NpEACTaBICHUS O MHOXECTBE KOMIUIEKCHBIX 4ucel. /lelicmeus ¢ KOMNIEKCHbIMU
yucnamu. Komnnexcno conpsigcennvle uucia. Mooyne u apeymenm uuciaa. Tpueconomempuueckas
dopma KomniekcHo20 yucaa.

IIpusooumvle u Henpugooumvie mHozounenvl. OcnosHas meopema ancedpvi. Cummempuueckue
MHo2ouNeHbl. Llenouucnennvie u yero3HauHvie MHO20U1eHbl.

Lennvie Opobu. Teopema @epma o cymme K8aopamos.

Cymmol u psovl, Memoowvl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopemvl 0 npubauAHCeHUY OUCNBUMENbHBIX YUCEN PAYUOHATbHBIMU.

YpaBHeHNS U HEPABEHCTBA
IoBTOpenue. Pemenue 3a1a4 ¢ NOMOIIBIO YHACIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM
MEPEeMEHHON, ¢ TPUMEHEHHEM HW300paX€HUSI UHCJIOBBIX MPOMEXYTKOB. Mcmonb3oBaHue



HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOM, YHCIOBBIX IPOMEXYTKOB, HX
oObenuHeHn 1 niepecedeHuil. ['paduyeckoe pemeHne ypaBHEHUH 1 HEPaBEHCTB.
Tpuronomerpuyeckue ypaBHeHHA. OJIHOPOAHBIE TPUTOHOMETPUUYECKHE YpaBHEHMs. PemieHue
MIPOCTEUIINX TPUTOHOMETPUYECKUX HepaBeHCTB. [Ipocreiimme cucTeMbl TPUTOHOMETPUYECKUX
YPaBHEHHUHU.

[Ipocreiime nokazaTeabHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudpmuueckue ypaBHEHUS 1 HEPABEHCTBA.

HppaumroHanbHble ypaBHEHMUS.

Pewenue ypasnenuii 6 komniekcHvix yuciax.

Meroa UHTEpPBAJIOB ISl pELICHUSI HEPABEHCTB.

I'paduueckue MeTOIbI pelIeHUs ypaBHEHHUH M HEpaBEeHCTB. PerieHne ypaBHEHUIl M HEpaBEHCTB,
COJZIepXKaIINX [TEPEMEHHYIO MO/l 3HAKOM MOIYJIS.

CucreMbl TOKa3aTeNbHBIX, JIOTAPU(IMUUYECKUX U HPPANUOHANBHBIX ypaBHeHHU. CHUCTEMBI
MOKa3aTeIbHbBIX, JOrapu(PMUUECKUX U UPPALIMOHAIBHBIX HEPABEHCTB.

Huoghanmoswi ypasuenus.

Hepaserncmeo Kowu—Byuakosckozo, nepasencmeo Hencena, nepasencmea o cpeoHux.

VYpaBHEHHUs, CHCTEMBI YPAaBHEHUH C IIAPAMETPOM.

@opmyna bunoma Hvtomona. Pewenue ypasnenuii cmenenu eviuie 2 cneyuaivbHulix 6uoos. Teopema
Buema, meopema be3sy.

DOYyHKUNH
IToBTOpenue. Pemenue 3agad ¢ MCMOJB30BAaHHMEM YHCIOBBIX (QYHKIMH M HMX TpadUKOB.
Hcnonp3oBaHne CBOWCTB W TrpaUKOB JIMHEHHBIX M KBaJApPaTHUUHbIX (QYHKIUH, oOpaTHOU

MPOMOPLUUOHAILHOCTH U QYHKIUU ) = \/; .

Hynmu ¢yHKIMM, npoMeXyTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HamOosbliee M HanMEHbIIEe
3HaueHue ¢ysHkiuu. [lepuonnyeckue GyHKIUM M HaMMEHbIIUN Tepuoi. UeTHble M HEYeTHBIE

byHKkuMu. QyHKyuu «OpobHas yacme yuciay y = {X} U «yenas yacmo yuciay y = [X] .

TpuronomeTpuueckre (QyHKIMU YUCIOBOTO apryMeHTa ) =COSX, ) =sinx, y=tgx, y=ctgx.

CaoiicTBa 1 rpad)UKu TPUTOHOMETPUUECKHUX (DYHKITHI.
OOparHble TpUroHoMeTpudeckre QyHKIMH, UX TIaBHbIC 3HAYCHHSI, CBOWCTBA U IpaduKu.
[Toka3zarenbHas GyHKIMS U e cBOMcTBa U rpaduk. yHKIUS y =e” .

Jlorapudmuueckast GyHKIUS 1 €€ CBOWCTBA U TpaduK.

CreneHHas GyHKLHUS U €e CBOWCTBA U IpaduK.

[IpeoOpazoBanusi rpadukoB (QYHKIHA: CABUT, YMHOXEHHE HAa YUCIIO, OTPAKEHHUE OTHOCHUTEIHHO
KOOP/IMHATHBIX OCEH.

B3anmuo obparubie ¢pyHkimn. ['padukn B3anMHO 00paTHBIX QPYHKITHIA.

TekcToBble 3a1a4u

IloBTOpenue. Pemenue 3a1ay Ha IBU)KEHUE U COBMECTHYIO pabOTy, CMECH U CILJIaBhI C MOMOIIBIO
TUHEHHBIX, KBAIPATHBIX U IPOOHO-PANMOHAIBHBIX YPABHEHUN U X CUCTEM.

[IpuMeHeHne mpu peneHUuU 3ajad CBOWMCTB apu(PMETHUYECKONM M TE€OMETPUUYECKON MPOTPECcCHH,
CYMMHPOBaHHsI OECKOHEYHOUN CXOMASIIEHCS TeOMETPUIECKOM MTPOrPECCHH.

DJIeMeHThbl MATEMATHYECKOT0 AHAJIN3A

[Tonstue npenena GyHKUKU B Touke. [lonamue npedena (hyHkyuu 6 beckoHeuHocmu. Acumnmomaoi
epaguxa @yukyuu. CpasHenue OecKOHeUHO MaAnvIX U OeckoneuHo Ooabuwiux. HempephIBHOCTH
byukuun. Ceoticmea Henpepuvlsnbix (hyukyuil. Teopema Betiepuumpacca.

Huddepenuupyemocts pynkuuu. IIpomsBonnas ¢yskuuu B Touke. KacarembHas k rpaduky
¢byukuun. ['eomerpuuecknii U GU3NISCKUNA CMBICT TPOU3BOIHOW. [Ipumenenue npou3eooHoU 8
¢@uzuxe. IIponsBoanble aneMeHTapHbIX GyHKIMA. [IpaBuna nuddepenunpoBanus.

Bropas mpousBogHas, ee reoMeTprUIeCKuil U GU3HIECKUN CMBICIL.

Touku skcTpemyma (MakcuMyMa U MUHUMYyMa). MccaenoBanue aieMeHTapHBIX (QYHKIMA Ha TOYKU
JKCTpeMyMa, HaumOoJjblllee M HAUMEHbIIEE 3HAYEHHE C IMOMOUIbI0 NMPOU3BOAHON. [locmpoenue



epaguxos Gyukyul ¢ nomMowbio nPou3eooHsix. llpumenenue npouzBoOHOU NpU peuteHuu 3a0ad.
Haxooicoenue sxkcmpemymos ¢hynkyuil HeCKONbKUX NepeMeHHbIX.

IlepBooOpasnass. Heompenenennsiii wunTerpan. IlepBooOpa3Hble 3J€MEHTapHBIX  (DYHKITHA.
[Tnomane xpuBonuHEiHOW Tpanenuu. ®opmyna Hetorona-Jleitoauma. OnpeaeneHHblid HHTETPpal.
Buiyucnenue niowadeu niockux guayp u 00vemos men 8pawjeHuss ¢ NOMowbio Unmezpad.
Memoowi pewienus hyHKYUOHANbHBIX YPABHEHUL U HEPABEHCME.

I'eometpust

IloBTOpeHue. Pemenne 3aau ¢ UCMOIB30BaHUEM CBOWCTB (UTyp Ha IJIOCKOCTU. PemieHue 3amay
Ha JI0Ka3aTeJIbCTBO M IIOCTPOEHUE KOHTPHIPUMEPOB. [IprMeHeHHE NPOCTEUININX JIOTUYECKUX
npaBwi. PemieHuwe 3agay ¢ UCHOJIB30BAaHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOIIEHUN B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (DaKTOB, CBA3AHHBIX C YEThIpeXyrojbHUKaMu. Pemenue 3amau c
UCIIONIb30BaHWEM (aKTOB, CBS3aHHBIX C OKPYXKHOCTSMH. PemnieHuwe 3aad Ha HW3MEpPEHHUS Ha
IJIOCKOCTH, BBIYMCIICHUS JJIUH U IJIOWAAeH. Pewenue 3a0au ¢ nOMouyb1o 6eKmMopos u KOOPOUHAmM.
Harnsanas crepeomerpust. [Ipusma, napamienenunes, nupaMmuia, TeTpadp.

OCHOBHBIE MOHATHSI TEOMETPUHM B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.
Ilonamue 06 akxcuomamuueckom memooe.

Teopema Menenas ona mempasopa. TloctpoeHue Ce4eHH MHOTOTPAHHUKOB METOJIOM CJIEIIOB.
lenTpansHOE poekTUpoBanue. IloctpoeHne cedyeHnii MHOrOIrpaHHUKOB METOIOM IIPOEKIUH.
CkpeuuBaroiiecsi mpsMble B MPOCTPAHCTBE. YTOJd MEXKIY HUMHU. Memoosl HaxodcoeHus
PACCmMOAHUL MeHCOY CKPeWUBAIOWUMUCS NPAMBIMU.

TeopeMbl 0 mapaUIeIbBHOCTH TMPAMBIX M IUIOCKOCTEH B mpoctpaHcTtBe. [lapaiensHoe
MIPOEKTHPOBAaHUE U H300paskeHue puryp. [ eomempuueckue mecma modex 8 npOCMpAHcmee.
[TepieHAMKYIAPHOCTh OPSIMOM U TUIOCKOCTU. OpTOroHanbHOE MpoeKkTUpoBaHue. HakioHHbIE U
npoekuuu. Teopema o Tpex NeprneHAuKyIsapax.

Buowt mempasopos. Opmoyenmpuueckuti mempa’0p, KapKacHwllli mempas’op, PAGHOSPAHHbBIU
mempas’op. Ilpamoyeonvrolii mempa’op. Meouarnwvl u bumeouarvl mempas’opa.

Jlocmpauearue mempasopa 0o napaiienenuneod.

Paccrostaust mexay durypamu B mpoctpancTBe. OOIMil MepIEeHANKYISP IBYX CKPEIIHMBAIOIINXCS
MPSAMBIX.

VYrasl B mpocTtpaHcTBe. [leprneHauKymsipHble TUIOCKOCTH. [110Wadb opmocoHANbHOU NpOoeKyull.
Ilepnenoukynapuoe ceuenue npusmol. Tpexepanuviii u mHozcoepaumubsiii yeon. Ceoticmea NiOCKUX
yenoe muoeozpantoeo yaaa. Ceolicmea nioCKux u 08y2paHHblX y2io6 mpexepannozo yeaa. Teopemvi
KOCUHYCO8 U CUHYCO8 OJIsl MPexspanHo2o yaid.

Bunsl MHoOrorpaHHukoB. Pazgepmku mnozcocpannuxa. Kpamuaiiwue nymu na nosepxnocmu
MHO202DAHHUKA.

Teopema Jiinepa. IIpaBuibHble MHOTOTPAHHUKH. /[80licMBEHHOCMb NPABUTLHBIX MHO202PDAHHUKOS.
[Ipusma. I[lapamnenenunen. CaoiicTBa mapasuienenumnena. [IpAMOyroapHBIN MapaieIenumne].
Haknonuble npu3Mel.

[Mupamupa. Bunel  nupamMua.  DOneMeHTHl  NpaBWiIbHOM — mupamunabl.  [lupamuasr ¢
PaBHOHAKJIIOHEHHBIMU peOpaMH U TPaHsIMHU, KX OCHOBHBIE CBOMCTBA.

[Tnomaay noBepxXHOCTEN MHOTOTPAHHUKOB.

Tena BpamieHus: UUIUHAP, KOHYC, map U cdepa. CeueHus MUIMHIPA, KoHyca u mapa. [llaposoit
CErMEHT, IaPOBOM CII0H, MIAPOBOM CEKTOp (KOHYC).

VYceueHnHas nupamMua U yCEUEHHBIN KOHYC.

Onemenmul chepuueckou eeomempuu. Konuueckue ceyeHusl.

KacarenpHble mpsiMble W TUIOCKOCTH. BrucanHbie u omucaHHble cdepbl. Kacawowuecs cgepoi.
Kombunayuu men epawenus.

Bekropsl u koopaumHaTel. CyMMa BEKTOPOB, YMHOKEHHME BEKTOpa Ha YHCIO. YTOJI MEXIY
BekTopamu. CKalsipHOE ITPOU3BEACHHUE.

VYpaBHenue miaockoctu. dDopmyna paccTosHUS MeXAy TOuKaMu. YpaBHeHue cdepbl. Popmyna
paccmosinus om mouku 00 niaockocmu. Cnocobvl 3a0anusi npsAMou ypagHeHUIMU.

Pewenue 3adau u Odoxazamenbcmeo meopem ¢ NOMOWBIO 8eKMOPO8 U MEmMOOOM KOOPOUHAM.
Onemenmul 2eomempuu macc.



[Tonstue o6bema. O6GbEMbl MHOTOTPaHHUKOB. OOBEMBI TEJ BpaleHUs. Akcuomvl obvema. Bbi6oo
dopmyn 0bvemMos npAMOY20NbHO2O napaielenunedd, npusMvl U nupamuovl. DPopmynvl 0/
HaxoxcoeHuss obvema mempasopa. Teopemvi 06 OMHOULEHUAX 00BEMOS.

Ipunosicenuss unmezpana K Gul4UCIeHUIO 00beMO8 U NnogepxHocmell men epaujerus. Ilowaos
cpepuueckozo nosaca. Obvem waposoo cnos. Ilpumenenue 06vemo6 npu peurenuy 3a0ay.
[Tnomane chepsr.

Paseepmra yununopa u konyca. Ilnomans NTOBEpXHOCTH IWIMHIPA U KOHYCA.

KomOunHaImm MHOTOTpaHHUKOB U TEJI BpaIICHUSI.

[Tomo6wue B mpocTpancTBe. OTHOLIEHUE 0O0HEMOB U TUIOMIAIEH TOBEPXHOCTEH MOAOOHBIX QUTY.
Heudicenuss 6  mpocmpancmee: NApALIEbHbIL  NEPEHOC, CUMMEMPUSL  OMHOCUMENbHO — NAOCKOCHIU,
YEHMPATbHASL CUMMEMPUS], NOBOPON OMHOCUMETLHO NPSIMOU.

IIpeobpaszosanue nooobus, comomemus. Pewenue 3a0au Ha NIOCKOCMU C UCNONb308AHUEM
cmepeomMempuieckux Memooos.

CTaTHCTHKA ¥ TEOPHUs BEPOSITHOCTEIH, JOTHKa U KOMOMHATOPHKA

BeposiTHOCTH U CTATHCTHKA, JIOTHKA, TeOpHs rpa¢oB 1 KOMOMHATOPHUKA

IloBTOpenue. Vcnons3oBanue TadaMIl U JUarpamm Ajsl IpeaCcTaBiIeHUs JaHHBIX. Pemenue 3amau
HA TPUMEHEHHUE ONMHUCATENHHBIX XaPAKTEPUCTUK YHCIOBBIX HAOOpPOB: CPEAHHMX, HAUOOIBIIETO U
HaVMEHBILIETO 3HAYEHUs, pa3Maxa, IUCIIEPCUN U CTaHAAPTHOIO OTKJIOHEHUs. BprunciieHne 4yacTtor
U BEpoATHOCTEH coObITHIl. BpIuuciieHHMe BEPOSTHOCTEW B ONBITAX C PAaBHOBO3MOXKHBIMU
AJIEeMEHTapHBIMU  Hcxojgamu. lMcnonb3oBaHue KOMOMHATOpPHKH. BpluncieHue BeposTHOCTEH
HE3aBUCUMBIX cOObITHH. Mcronb30Banne GOpMyIbl CIIOKEHHUsI BEPOSITHOCTEH, Auarpamm Jitiepa,
JepeBa BeposiTHOCTeH, (hopmyiibl bepHyu.

Bepoamnocmnoe npocmpancmeo. Axkcuomvl meopuu 6eposimHocmel.

VYcnoBHas BepoATHOCTh. [IpaBuiio ymHOXkeHUsI BeposiTHOcTe. DopMyra MOJTHOM BEPOSTHOCTH.
®opmyna batieca.

JluckpeTHple  ciydaiiHble BeIWYMHBI W pacnpenencHuss. COBMECTHBIE — pacIpeleICHHUS.
Pacnipenenenne cyMMbl U TIPOU3BEIAEHUS HE3aBHUCUMBIX CIIyYailHBIX BEJIMYMH. MaTemaTuyeckoe
O’KHMJIaHHWE U JHUCTEPCHs CIydYallHOW BEIWYMHBL. MaTemMaTHyecKoe OKUIAHUE U TUCIIEPCUST CYyMMBI
CITy4yalHbIX BEJTMYHUH.

bunapnas cnyvaiiHas BenuuumHa, pacnpeneiieHre bepHymm. ['eomeTpuyeckoe pacrnpeneicHue.
buHOMuManbHOE paclpeneneHue U €ro CBONCTBA. [ unepzeomempuyeckoe pacnpeoeieHue u e2o
ceoucmea.

HenpepsiBable ciydaiinble BenuuuHbl. IlnoTHOCTE BeposiTHOCTH. DyHKIMS paclpenesicHus.
PaBHOMEpHOE pacnipeneneHue.

Ilokazamenvroe pacnpedenenue, e2o Napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmanbaoe pacnpenenenune. @ynkius Jlarmmaca.
[Tapamerpsl HOpManbHOrO pacnpeneneHus. I[IpuMepsl ciaydalHbIX BETWYWH, MMOAYUHEHHBIX
HOPMaJbHOMY 3aKOHY (IIOTPEIIHOCTh W3MEpPEHUi, pPOCT uenoBeka). [lenmpanvHas npedenvHas
meopema.

Hepasencmeo Yebviuesa. Teopema Hebwviumesa u meopema bepuynnu. 3axon 6onvuiux uucel.
Buibopounwiii memoo usmepenus eeposmuocmeil. Ponv 3akona 6onvuiux uucen 6 Hayke, npupooe u
obwecmse.

KoBapuanust aByx ciy4aitHeix BenwuuH. [loHsite o xodddummenre xoppemnsiiuu. CoBMECTHBIC
HaOMIOJICHUST NIBYX CJIy4YalHBIX BEIWYHH. Bwibopounwvii kosgguyuenm rxoppenrayuu. Jluneiinas
pezpeccusl.

Cmamucmuueckasa ecunomesza. Cmamucmuka Kpumepus u ee yposeHb 3nauumocmu. lIpoeepxa
npocmeuwux eunomes. IOMRUpUYEcKUe pacnpeoeieHus U Ux CeA3b ¢ MeopemuyecKumu
pacnpedenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuii. Huvexmuenvie U clopbekmugHvle coomeemcmeus. buexyuu.
Jluckpemnas nenpepvienocmo. [lpunyun [upuxie.

Koouposanue. /[éouunas 3anucw.

OcHosHnbie nousmusi meopuu 2epagos. /lepesvs. Jleouunoe oOepeso. Cesaznocmb. Komnonenmor
ceasnocmu. Ilymu na epaghe. Diineposwt u I amunomonoesl nymu.



3. TemaTn4yeckoe MIIAHMPOBAHNE
€ YKa3aHHe KOJIMYEeCTBA YaCOB, OTBOAUMBIX HA OCBOCHHE KAK/I0il TeMbI

YueOubiii npeamer «MaremaTtuka

Yray0néHHblil ypoBeHb

(u3 pacuera: 6 yacoB B HeaeJ10 (34 yueOHBIX He/les M) 32 2 T0/1a)

Ne OcHoOBHBbIE pa3/ie/ibl COAePKAHUS Kosn4yecTBo 4acoB
101 (B TOM 4HCIe
KOHTPOJIbHbIE PadoThl)
* | DJieMeHTbI TEOPHH MHOKECTB M MATeMaTH4eCKOM 10
JIOTHKHU
1 | Uncaa u BbIpaxKeHHs 66
1.1 | Yucna, KOpHU, CTENIEHU 20
1.2 | OCHOBBI TPUTOHOMETPHUHU 12
1.3 | Jlorapudmsl 10
1.4 | Tlpeobpa3oBaHue BhIPAKCHUM 24
2 | YpaBHeHHS] U HEPABEHCTBA 60
2.1 | YpaBHeHus 30
2.2 | HepaBeHnctBa 30
3 | ®dyHkuuu 30
3.1 | Onpenenenne u rpadpuk GyHKIUU 5
3.2 | DnemeHTapHOE UCClIeI0OBaHNEe (YYHKITUHA 10
3.3 | OcHOBHBIE BrIeMeHTapHbIe QYHKINU 15
4 | DjeMeHThI MATEMATHYECKOI0 aHAJIHM3a 28
4.1 | IlpousBoanHas 10
4.2 | UccnenoBanue QyHKIHIA 10
4.3 | IlepooOpa3Has u UHTETpa 8
5 | I'eomeTpus 144
5.1 | IlnaHnumerpus 40
5.2 | IlpsiMble U TJIOCKOCTH B MPOCTPAHCTBE 20
5.3 | MHOrorpaHHuKH 20
5.4 | Tena u NOBEpXHOCTH BpAILICHUS 20
5.5 | U3mepeHue reoMeTpu4eCKUX BEITUYHH 24
5.6 | KoopauHaThl U BEKTOPBI 20
6 | CratucTMKA W TeOpHsi BEPOSITHOCTEH, JIOTMKA W 40
KOMOMHATOPHUKA
6.1 | DnemeHTh KOMOWHATOPHUKHU 15
6.2 | DieMEeHTBI CTATUCTUKU 10
6.3 | DieMeHTbl TEOPUU BEPOSITHOCTEMN 15
IloBTOpEeHue 30

nToro

408




IIpuniaoxenne 1
Komudukarops! cocTaBieHsl Ha OCHOBE
Konudukaropos KUM EI'3-2020

Koaugukarop
TPpeOOBAHMH K YPOBHIO MOATOTOBKH 00Y4aIOIIMXCH ISl IPOBEIeHUS
KOHTPOJIfl Peau3alu NPOorpaMMbl
no MATEMATMUKE nasa 10-11 xkiaaccosB

Kon
Kox KOHTPOJMPY
pasnena eMoro TpeOoBanusi (yMeHust), NpoBepsieMble 32JAHUSIMHA
TpeOOBaHMS
(ymeHus)
1 YMeTh BBINOJHATH BHIYMCIEHUS U peodpa3oBaHus
1.1 BrimonusaTs apudmMeTrnyeckue ASHCTBUSA, COUeTast yCTHBIC H MICbMEHHBIE
MIPUEMBbI; HaXOJUTh 3HAYCHHS KOPHS HATYpPAIbHOU CTETICHH, CTETICHH C
palMOHAJBHBIM MTOKa3aTelieM, Jorapudma
1.2 BrruncnsaTs 3HaUESHUS YUCIIOBBIX ¥ OYKBEHHBIX BBIPAXKCHHN, OCYIIECTBIISS
HE0OXOAMMBIE IMOJICTAHOBKH H MPeoOpa3oBaHus
1.3 IIpoBOUTE IO W3BECTHRIM (POPMYIIaM U TIPaBUIIAM MPE0Opa30BaHUS
OYKBEHHBIX BBIPQ)KCHUH, BKIIOYAIOLINX CTETICHHU, PaJHKaIIbl, J0rapu(Mbl U
TPUTOHOMETpHUECKHE (YHKIUU
2 YMeTh peliaTh ypaBHeHUS M HEPABEHCTBA
2.1 Pemats panuoHanbHble, HPPALIMOHAIBHBIE, TIOKA3aTENbHbIE,
TPUTOHOMETPHUECKHE U JIoTapU(MHUUECKHIE YPABHEHHSI, UX CHCTEMBI
2.2 Pemats ypaBHeHus, pocTeiilie CUCTEMBl YpaBHEHUH, HCIIOJIb3Ys CBOMCTBA
(hyHKIMI 1 UX TpadUKOB; UCIIONB30BATh ISl MPUOIHKEHHOTO PEIICHUS
YpaBHEHHUI ¥ HEPABEHCTB rpadMIeCKUil METOT
2.3 Pemrate pannonaibHble, OKa3aTeIbHBIC U IOTapU(PMHUIECKHE HEPABCHCTBA, UX
CUCTEMBI
3 YMeTh BBINOJIHATH JeicTBUSA ¢ QYHKIIUAMH
3.1 Omnpenenars 3Ha4eHNE (GYHKIIUH M0 3HAYSHUIO apTyMEHTa IIPH PA3INIHBIX
croco0ax 3aaHus GyHKINH; OUCHIBATH IO rpahuKy MOBEIEHNE U CBOWCTBA
(yHKUIWHU, HAXOIUTH MO TpaduKy PYHKINH HAaHOOJbIlIee U HANMEHbLIEE
3HAUYEHMsI; CTPOUTH TPaQUKH H3YUSHHBIX (DYHKITHI
3.2 BBIYuCISITE IPON3BOIHBIC U TIEPBOOOPA3HBIC DJIEMEHTAPHBIX (DYHKITHI
33 HccnenoBars B mpocTednx ciayvasx (yHKIIMA HA MOHOTOHHOCTB,
HaXOIUTh HauOoJIblilee U HAUMEHbIIIeE 3HaYeHUs (PYHKIUH
4 YMeTh BBINOJHATH AEHCTBUS C FreOMeTpUYeCKMMH (purypamu,
KOOPAHHATAMH U BEeKTOPaMHU
4.1 Pemars miaHnMeTpuyecKue 3a1a4l Ha HaXO0X/IEHHUE T€OMETPHUECKUX BETHUYHUH
(AsuH, YTIIOB, IJIOMAACH)
4.2 Pewate mpocreiiime ctepeoMeTpUYECKUE 3a1a4d Ha HAXO0XKICHUE
TEOMETPUICCKUX BEIMUWH (JTUH, YTIIOB, TUIOMIAACH, 00hEMOB); UCIIOIB30BATh
IPU peIICHUH CTEPEOMETPHUYECKHX 3a/1a4 TNIaHUMETPUIECKUe (PaKThl U METOJIbI
4.3 Onpenenars KOOPAUHATH TOYKH; IPOBOJUTH ONEpAIIH HaJl BEKTOPaMH,
BBIUMCIIATD JUIMHY U KOOPAWHATHI BEKTOPA, YTOJI MEXKTy BEKTOPAMH
5 YMeTh CTPOUTH M HCCJIEI0BATH NMPOCTEiilne MATEMATHYECKHE MOJIeTH
5.1 MopnenupoBathb peaabHble CUTYallMH Ha SI3bIKe ajareOpbl, COCTABIATh YPaBHEHUS
Y HEpaBEHCTBA 10 YCIOBHUIO 33J]aul; UCCIIEA0BATh OCTPOCHHBIE MOJEIH C
MCTIOJIH30BAHKMEM armrapaTa ajareOpsl
5.2 MoaenupoBaTh peaibHble CUTYaIluU Ha A3bIKE TE€OMETPHUH, UCCIEI0BATh
MIOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAHUEM I€OMETPUUECKUX MOHITUH U TEOPEM,
ammaparta anreOphl; pelaTh IpakTHIeCcKhe 3a/1a4H, CBA3aHHBIE C HAXOXKICHUEM
TeOMETPHUYECKUX BEITHINH
53 IIpoBoauTh AOKa3aTeIbHBIE PACCYKACHUS MIPU PEIICHUH 3a/]1a4, OLIEHUBATh
JIOTHUECKYI0  MPAaBMIBHOCTh PAcCyKIEHUI, paclio3HaBaTh JOTHUECKU




HEKOPPEKTHBIE PACCYXKACHUS

5.4 MopnenupoBath peabHbIE CUTYaIH Ha S3bIKE TEOPUH BEPOSITHOCTEN U
CTaTHCTUKH, BBIUHUCISTH B MPOCTEHIINX CIy4YasX BEPOATHOCTH COOBITHI
6 YMeTh UCNOJL30BATH NPUOOPETEHHbIE 3HAHUSI M YMEHHS B MOBCEIHEBHOM
“KH3HH M IPH W3YYEeHUH APYTUX NPEAMETOB:
6.1 AHanM3MpOBaTh pealbHbIC YHCIIOBHIE TAHHBIE, HH()OPMAIIUIO CTATUCTUIECKOTO
XapaKTepa; OCYIIECTBISATh MPAKTUIECKHE PacyeThl 0 (GopMyIiam;
IOJIB30BATHCS OLICHKOM M MPUKUIAKOM MpU MPAKTUISCKUX pacyeTax
6.2 OnuceIBaTh C MOMOIIBIO (PYHKIUN PA3ITUYHBIC PEATbHBIC 3aBUCUMOCTH MEKTY
BEJIMYMHAMH U UHTEPIPETUPOBAThH UX TPAPHUKHU; U3BJIEKATh HH(OPMAITHIO,
MIPEICTABICHHYIO B TAOJINIIAX, HA TUarpaMMax, rpadukax
6.3 Pemats mpukIagHbIE 337291, B TOM YHCTIE COIUATBHO- SKOHOMUYECKOTO U
(hm3nyeckoro xapakrepa, Ha HanOOJIbIIINE ¥ HAUMCHBINNE 3HAYCHUS, HA
HaXO0XKJIeHHE CKOPOCTH M YCKOPEHHS
Koxuduxarop
31eMeHTOB coaepxanusi o MATEMATHUKE
VISl COCTABJIEHUS KOHTPOJBHBIX H3MEPUTEIbHbIX MATEPHAJIOB
U1 MPOBEACHUS KOHTPOJIA peau3aluy NporpaMmmal
no MATEMATMUKE nasa 10-11 kiaaccosB
Kon
Kon KOHTPOJHPY
pastena eMOro DJIeMeHTHI cojiep:KaHNsl, MPoBepsieMble 3aJaHUSIMU
3JIeMEHTAa
1 Auredpa
1.1 Yucna, Kopuu u cmenenu
1.1.1 Ilenble yucina
1.1.2 | CremneHb ¢ HATYpaJIbHBIM ITOKA3aTEIIEM
1.1.3 | JlpoOw, MpOIEHTHI, palliOHAIBHEIE YHCca
1.14 CreneHn ¢ LEIBIM ITI0Ka3aTeIeM
1.1.5 | Kopenb crenenu #n > 1 U ero cBONCTBa
1.1.6 CreneHb ¢ pallMOHAJIBHBIM OKa3aTeNeM U €€ CBOMCTBA
1.1.7 | CnoiicTBa CTENEHU C ACHUCTBUTEIBHBIM IOKA3aTEIEM
1.2 OcHosbl mpucoHomempuu
1.2.1 CuHyc, KOCUHYC, TAHT'€HC, KOTAHT'€HC MMPOU3BOJIHHOIO YIJia
1.2.2 | PaguanHas Mepa yria
1.2.3 | CuHyc, KOCUHYC, TAHT'€HC U KOTAHT'€HC YuCa
1.2.4 | OcHOBHbIE TPUTOHOMETPHUYECKHE TOXKIECTBA
1.2.5 | Dopmyssl IpUBEICHUS
1.2.6 | CuHyC, KOCHHYC U TAaHT€HC CYMMBI H Pa3HOCTH JIBYX YTJIOB
1.2.7 | CuHYyC ¥ KOCHHYC JTBOMHOTO yTJa
1.3 Jozapupmol
1.3.1 | Jlorapudm uucnia
1.3.2 | Jlorapugm npousBeieHuUs, YaCTHOTO, CTCIICHH
1.3.3 | JecsATHYHBIN M HATYpAJILHBIN JIOTAPUPMBI, YHCIIO e
1.4 Ilpeobpazosanus svipadicerHuti
1.4.1 IIpeobpa3zoBaHus BRIPAKCHHM, BKIIFOYAOIINX apHPMETHICCKIE OTIepaItii
1.4.2 | IIpeoOpazoBaHUs BRIpKEHHM, BKIFOYAIOIINX OMIEPAIIUIO BO3BEACHUS B
CTETIeHb
1.4.3 | IlpeoOpa3oBaHus BEIpAKCHUH, BKIIOYAIOMINX KOPHH HATYpaJbHOM CTEIICHU
1.4.4 | IlpeoOGpa3oBaHusl TPUTOHOMETPHIECKUX BHIPKCHHM
1.4.5 | IlpeoGpa3oBaHue BRIpAXEHUH, BKIIOYAIONTHNX ONEPAIHIO JIOTapH(HMHUPOBAHUS
1.4.6 | Monynb (abCOIIOTHAS BEIMYMHA) YUCTA
2 YpaBHeHMs U HEPABEHCTBA
2.1 Ypasuenus




2.1.1

KBanpaTHble ypaBHEHUS

2.1.2 | PanuoHalbHbIC YPaBHEHHUS
2.1.3 | HppammoHaibHble YpaBHEHUS
2.1.4 | TpuroHoMeTrpuyecKkue ypaBHEHHUS
2.1.5 | Tloka3arenpHble YpaBHEHUS
2.1.6 | JlorapudmMuueckue ypaBHEHHUs
2.1.7 | PaBHOCHIIBHOCTBH YpaBHEHHH, CHCTEM YpaBHEHUH
2.1.8 | IIpocreiimue cucteMbl ypaBHEHHH ¢ ABYMS HEM3BECTHBIMHU
2.1.9 | OcHoBHBIE PUEMBI PELICHUS CUCTEM YPaBHEHHIA: TTOJICTAHOBKA,
anredpanyveckoe CIOXKeHHEe, BBEJICHHE HOBBIX MIEPEMEHHBIX
2.1.10 | Hcnonp3oBaHue CBOWCTB M rpadvkoB (DYHKLMH IIPH PElIeHUH YpaBHEHUH
2.1.11 | H3oOpaxkeHHe Ha KOOPAWHATHON MIIOCKOCTH MHOXKECTBA PELICHUI ypaBHEHUH
C IByMSI IEPEMEHHBIMH U UX CHCTEM
2.1.12 | TlpumeHeHHe MaTEMaTUYECKUX METOJIOB JIJISl PEIICHUS COAEPKATEIbHBIX 3a/1a4
U3 pa3NMYHBIX 00acTell HayKu M NpakTUKHU. MHTeprperanus pe3ynbraTa, y4ér
peallbHBIX OTpaHUYCHUN
2.2 Hepasencmea
2.2.1 | KsaapaTHble HEpaBEHCTBA
2.2.2 | PamumoHaJIbHBIC HEPABEHCTBA
2.2.3 | TlokazaTenbHble HEPABEHCTBA
2.2.4 | Jlorapudmudeckune HepaBEHCTBA
2.2.5 | CucteMbl IMHCHHBIX HEPABCHCTB
2.2.6 | Cucrtembl HEpaBEHCTB C OJJTHOM NepEMEHHON
2.2.7 | PaBHOCHUJIBHOCTb HEPABEHCTB, CUCTEM HEPABEHCTB
2.2.8 | Hcnonp3oBaHHe CBOWCTB M IpaduKOB (HYHKIUK IIPH PEIICHIH HEPABEHCTB
229 MeTto1 HHTEpBAJIOB
2.2.10 | M3oOpakeHne Ha KOOPAMHATHOH MIOCKOCTH MHOYKECTBA PEIICHHUH
HEPABEHCTB C IBYMS TEPEMEHHBIMH U UX CHCTEM
DYyHKUMH
3.1 Onpeoenenue u cpapux ynkyuu
3.1.1 | ®yukuws, obyiacTh onpeaesieHus GyHKIHH
3.1.2 | MHOXecTBO 3HaUCHUH (PYHKIUH
3.1.3 | I'paduk ¢pynkuuu. [Ipumepsl GyHKIMOHANBEHBIX 3aBUCUMOCTEH B pealibHBIX
mpoleccax M SBJICHUSIX
3.1.4 | Oobparnas ¢pynkus. ['paduk oOpatHO# QyHKIIMU
315 [IpeobpazoBanus FE)a(I)I/IKOB: napasieNbHbIH IepeHOC, CHMMETPHS
OTHOCHTEIHHO Ocell KOOpAWHAT
3.2 Dnemenmapnoe uccredosanue hyukyu
3.2.1 | MonoTtoHHOCTh (yHKIHH. [IpOMEKYTKH BO3pacTaHus U YOBIBaHUS
3.2.2 | YérHocTh M HEYETHOCTh PYHKIMU
3.2.3 | Ilepuoan4HOCTh QYHKIIMH
3.2.4 | OrpannueHHOCTh (HYHKIIUH
3.2.5 | Touku sxcTpeMyma (JIOKaJIHHOI'O MAKCUMYMa M MUHUMYMa) (DYHKIIMH
3.2.6 | HaumbompItiee 1 HAMMEHbBIIICE 3HAYCHUS (D YHKIINH
3.3 OcnosHole s1emenmapHovle QYHKYUU
3.3.1 | JlunedHas QyHKIM, e€ rpaduk
3.3.2 | ®yHKms, OMUCHIBAIOIAs O0OPAaTHYIO MMPOITOPIIUOHATIBHYIO 3aBUCUMOCTb, €€
rpaduk
3.3.3 | Ksagparuunas ¢byHKIms, e€ rpaduk
3.3.4 | CreneHHas QYHKITHS C HATYPAJIBHBIM IOKa3aTesaeM, e€ rpauk
3.3.5 | TpuroHoMmerpuieckue GyHKIINH, UX TpaQuKu
3.3.6 | IlokasarempHas QyHKIHS, €€ rpaduk
3.3.7 | Jlorapudmuueckas QyHKIwus, €€ rpaduk
Hauajia MaTeMaTH4eCKOT0 aHAJH3A
4.1 Ilpouseoonas
4.1.1 | TlousTHe 0 NPOU3BOAHON (HYHKIIMHU, TEOMETPHUYCCKHI CMBICI IPOU3BOTHON
4.1.2 | dusnueckuil CMBICI MPOU3BOAHOMN, HAX0XKICHUE CKOPOCTH JIJIsI poliecca,




3aJ1laHHOTO (hOPMYJIOH MK rpad)uKoM

4.1.3 | YpaBHeHHE KacaTeIbHOH K rpaduky QyHKIHMH
4.1.4 | TlpousBoaHbIE CYMMBI, pa3HOCTH, POU3BEJICHHUSI, YACTHOT'O
4.1.5 | Tlpom3BogHBIC OCHOBHBIX DJIEMECHTAPHBIX (QYHKITHH
4.1.6 | Bropas nmpon3BoaHas U € HU3HICSCKHA CMBICIT
4.2 Hccnedosanue ghynkyuii
4.2.1 | IlpumeHneHue MPOU3BOJHON K UCCIEAOBAHUIO (GYHKUHUI U TTOCTPOCHHIO
rpaduKoB
4.2.2 | Ilpumepsl UCNONB30BAHUS IPOU3BOIHOM AJISl HAXOXKACHUS HAWITYYILIErO
pelIeHus B IPUKJIAIHBIX, B TOM YHCIIEe COIMATbHO-3KOHOMHYECKHUX, 3aauax
4.3 Ilepsoobpasnas u unmezpan
4.3.1 | TlepBooOpa3Hble AEMEHTAPHBIX (DYHKIUI
4.3.2 | Ilpumepsl NpUMEHEHHsI HHTErpasa B pU3HMKe U TEOMETPHH
I'eomerpusi
5.1 Inanumempus
5.1.1 | TpeyroiapHUK
5.1.2 | TapamienorpaMm, NpsiMOYTOJIBHUK, POMO, KBaJIpat
5.1.3 | Tpaneuus
5.1.4 | OKpy’>XHOCTb U Kpyr
5.1.5 | OkpyXHOCTb, BOMCAaHHas B TPEYTOJbHUK, U OKPYXHOCTB,
ONHCaHHas OKOJIO TPEYrOJIbHHUKA
5.1.6 | MHuoroyronsHuK. CyMMa yIJIOB BRIIYKJIOTO MHOTOYTOJIbHUKA
5.1.7 | IlpaBunbHBIE MHOTOYTOJILHUKH. BriicaHHast OKpY>KHOCTb W ONHCaHHast
OKPY’KHOCTb ITPABMJILHOTO MHOTOYTOJIbHHKA
5.2 Ilpsimvle u niockocmu 6 npocmpancmee
5.2.1 | Ilepecekarouyecs, mapajaieJbHbIe H CKPELIHNBAIOLINECS MPSIMBIE;
MIEPICHINKYIISIPHOCTD MPSIMBIX
5.2.2 | TlapainensHOCTh NPSMON U IJIOCKOCTH, MPU3HAKKU M CBOMCTBA
5.2.3 | TlapannenbHOCTh IIOCKOCTEN, NPU3HAKY U CBOMCTBA
5.2.4 | llepneHAUKYISPHOCTb NPAMOM U IJIIOCKOCTH, IPU3HAKH U CBOWCTBA;
MIEPIICHINKYJISIP ¥ HAKJIOHHAS; TeopeMa 0 TPEX MepHeHIuKYIsIpax
5.2.5 | llepneHOuKyIsIpHOCTh INIOCKOCTEH, IPU3HAKU U CBOMCTBA
5.2.6 | IlapamnensHoe mpoekTHpoBaHKe. M300paxkeHHe MPOCTPaHCTBEHHBIX QUTYD
5.2.1 | Ilepecekaromuecs, mapauiebHbIC H CKPEIIHMBAIOLINECS TIPSIMBIE;
NEePIEHANKYISIPHOCTD MPSIMBIX
53 Munozozpannuxu
5.3.1 [Ipu3sma, e€ ocHoBanus, 0OKOBbIC PEOPa, BEICOTA, OOKOBAst TOBEPXHOCTD;
npsiMas IpU3Ma; MpaBUiIbHAs IpU3Ma
5.3.2 | Tapannenenunen; Ky0; cuMMeTpHH B KyOe, B Tapajuieenunese
5.3.3 | Ilupamuna, e€ ocHOoBaHuE, OOKOBBIC pEOpa, BHICOTA, OOKOBAs MOBEPXHOCTh;
TpeyroJibHasg NUpaMua; NpaBWIbHAsI MUpaMUAa
5.3.4 | Ceuenus Ky0a, IpU3Mbl, MHPAMHUIEI
5.3.5 | IlpencraBneHue 0 MPaBUIBHBIX MHOTOTPAHHUKAX (TETpadap, Ky0, OKTa’Ip,
JIOJIEKAdIP M UKOCAdIP)
54 Tena u nosepxnocmu paujerus
5.4.1 | Humuaaop. OcHoBaHuUE, BHICOTa, OOKOBAsi TOBEPXHOCTH, 00Opa3yromias,
pa3BEpTKa
5.4.2 | Konyc. OcHOBaHHE, BBICOTA, 00KOBas IOBEPXHOCTh, 00pa3yroIas, pa3BépTra
5.4.3 | lap u chepa, uX cCUCHH
55 Hsmepenue ceomempuyeckux eiuyun
5.5.1 | Benuuuna yria, rpagycHas Mepa yIJjia, COOTBETCTBHE MEKIAY BEIMYMHON yriia
Y JJTUHOW IYTH OKPYKHOCTH
5.5.2 | VYron Mexay NpsIMbIMHU B IPOCTPAHCTBE, YIOJ MEXKIY MPSIMOHN U MIIOCKOCTBIO,
YTOJI MEXKITY TIIOCKOCTSIMHU
5.5.3 | JlouHa oTpe3Ka, JJOMaHOM, OKPYKHOCTH; IEPUMETP MHOTOYTOJIbHUKA
5.5.4 | PaccTosiHHME OT TOYKHU JO MPSAMOM, OT TOYKU JO IJIOCKOCTH; PACCTOSIHUE MEXKIY

napauICJIbHBIMHA U CKPCUIUMBAIOMIMMHUCA NPAMBIMHA, PaCCTOAHNUE MEKIY




napauICJIbHBIMU IJIOCKOCTAMU

5.5.5 | Ilnomanp TpeyrojabHUKa, HapajyieJorpaMMa, Tparelu, Kpyra, CeKTopa
5.5.6 | Ilmomank NOBEPXHOCTH KOHYCA, IWIMHAPA, Chepbl
5.5.7 | O06wém KyOa, MpAMOYTOIBHOTO MapajjieNienune1a, MUPaMuIbl, TPU3MBI,
LWIMHApPA, KOHYCa, [1apa
5.6 Koopounamot u 6exmopwi
5.6.1 | KoopauHaTel Ha IpsiMOH, IEKapTOBBI KOOPAMHATHI HA IJIOCKOCTU U B
MIPOCTPAHCTBE
5.6.2 | ®opmyra pacCTOSHUS MEKIY TOUYKAMH, YPaBHCHHE Cephl
5.6.3 | Bektop, MoyJb BEKTOpA, PABEHCTBO BEKTOPOB, CIIOKEHHUE BEKTOPOB U
YMHOXEHHE BEKTOpa Ha YHMCIIO
5.6.4 | KonnuneapHble BeKTOpbI. PasziiokeHne BeKTopa Mo JABYM HEKOJUIMHEAPHBIM
BEKTOpaM
5.6.5 | Kommuianapusie BekTophl. PaznokeHue mo TpéM KOMILJIaHAPHBIM BEKTOpaM
5.6.6 | KoopauHaTel BeKTOpa, CKAISIPHOE MPOU3BEEHNE BEKTOPOB, YTOJI MEXIY
BEKTOpaMH
DJjieMeHTHhl KOMOHHATOPUKH, CTATUCTUKHU ¥ TEOPUH BEPOSITHOCTEH
6.1 Dnemenmuvl KOMOUHAMOPUKU
6.1.1 | IloouepénHplii M ONHOBPEMEHHBII BEIOOD
6.1.2 | ®opmysel YKCHIA COUETAHNN U TIepecTaHOBOK. buraoM HeroToHa
6.2 Onemenmul cmamucmuxy
6.2.1 | TabnamaHOE M TpadUIeCcKOe MPEACTaBICHIE TaHHbBIX
6.2.2 | UncnoBble XapaKTEPUCTUKU PsIIOB JaHHBIX
6.3 Onemenmol meopuu geposmuocmet
6.3.1 | BeposTHOCTH COOBITUI
6.3.2 | IIpuMepsl UCIIONB30BAaHUS BEPOSITHOCTEN U CTATUCTUKU IPU PELLICHUN

MIPUKJIAJIHBIX 3a]1a4
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