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1. MACIIOPT IPUMEPHOM ITPOI'PAMMBI YUEBHOUM JJUCIUILTAHBI

1.1. ObJsacTb NpUMeHeHHUsI TPOrPAMMbI

Pabouas mporpamma y4eOHOM AuCUMIUIMHBI MareMaTuka mpeaHa3HaueHa AUl H3Y4eHUs
MAaTEMaTHKH B YUYPEKACHUSAX CPEOHEro NpopeCCHOHAIBHOIO OOpPa3OBaHUs, pPEATH3YIOLIHX
o0pa3oBaTeNbHY0 TporpaMMmy cpenHero (mojHoro) oOmero oOpa3oBaHUs, MPH MOATOTOBKE
CHenuaucToB cpexaHero 3BeHa. Obydyaromuecs B yupesknenuu CIIO mo manHOMy mpoduiiro
U3y4ar0T MaTeMaTHKy B oObeme 262 wyacoB. Pabouas mporpamma y4eOHOW IUCIUIUIMHBI
pa3paboTaHa Ha OCHOBE IPUMEPHOH OCHOBHOH 00pa30BaTeIbHOI MPOrpaMMBbl CPEIHETrO 00IIero
obpazoBanusi, onoOpeHa perieHHeM (eaepasbHOrO Y4eOHO-METONUYECKOTO OOBEIUHEHUS IO
obmemy obpaszoBanuto (poTokos oT 28 uroHs 2016 . Ne 2/16-3) nnst cnenmanbrocTH 23.02.07
TexHrueckoe 00CTy)KUBAaHUE U PEMOHT aBTOTPAHCIIOPTHBIX CPENCTB.

1.2. Mecto aucuumiauHbl MareMaTHka B CTPYKTYpe OCHOBHOHM NpOQeCcCHOHANBHOM
obpazoBarenbHOM nporpammbl. O0meoOpa3oBaTeIbHbIN UK, 0a30Bast TUCITUTLIMHA.

1.2.1 Ilnanupyembie pe3ysNbTaThl OCBOCHUs OOIIEOOpPa30BATENLHON MUCHIUTUIHHBI B
cootetcTBuu ¢ ®I'OC CIIO u Ha ocHoBe ®I'OC COO

1.3. Henn u 3agaum y4eOHOH AMCHUIUIMHBI — TPeOOBaHMUA K PE3yJIbTATAM OCBOESHHS
mucturuiuHbel. Comepikanue mporpamMmbl 00meoOpa3oBaTeIbHON AUCHHUILIHHBL «MaTteMaTuka»
HAIPaBJICHO Ha JOCTIDKEHUE PE3yJIbTATOB €€ H3YUeHHs B COOTBETCTBHH ¢ TpebosanusiMu @I'OC
COO ¢ yuetom npodeccuonanbuoii Hanpasiennoctu ®I'OC CIIO0.

Ocoboe 3naueHne qucuIuIMHa uMmeet npu Gopmuposannn u pazsurauu OK u ITK

1.3.1 IMeau M 3agauyu JAMCUMIUIMHBI — TpPe0OBAHHMS K pe3yJbTaTaM OCBOEHHS
AVCUHILTUHBI:

OcBoenne coaepkaHusi ydeOHOW aucuMIUIMHBI  «MaTtematukn»  oOecreunBaeT
IOCTIDKEHHE CTYACHTAMH CIIENYIOIINX Pe3yJIbTaTOB:

— JIUYHOCHIHBIX:

JI1 - rOTOBHOCTH K TPYyIy, OCO3HAHHE LIEHHOCTH MacTePCTBa, TPYAOI00HE;

- TOTOBHOCTb K AKTUBHOW MESTEIBbHOCTH TEXHOJOTHYECKOM M  COLMAJBbHOM
HANPaBJIEHHOCTH, CHOCOOHOCTh HMHHUIMMPOBATDH, IUIAHHPOBATH M CAMOCTOSITENIbHO BBITIOJNHATH
TaKyH0 JeSITeIbHOCTD;,

- UHTEpEC K Pa3INYHbIM chepaM npodecCHnoHaIbHON eI TEIbHOCTH,

OBraneHne yHUBEPCATIbHBIME yUeOHBIMU MTO3HABATEIbHBIMH ACHCTBUSMHU:

a) 0a30BbIe JIOTHYECKHE NEHCTBUS:

- CaMOCTOSITENTbHO (POPMYJIUPOBATE U aKTyaTU3UpPOBaTh MpodeMy, paccCMaTpUBAaTh
€€ BCECTOPOHHE;

- yCTAHABJIMBATh CYIIECTBEHHbI NpPU3HAK WJIM OCHOBAaHUS [UIsl CpPaBHEHHUS,
knaccudukanmuu 1 0000ImeHuUs,

- ONpeneNATh LEeIH JeATeNIbHOCTH, 3a/1aBaTb MapaMeTpbl H KPUTEPHH HX
TOCTYIKEHHS,

- BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMATPUBAEMBIX SIBJICHUSAX,

- BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBHE PE3YJBTATOB
LIeJISIM, OLICHUBATh PUCKH TTOCJIEACTBUN 1€ATENbHOCTH,

- pa3BUBATh KPEATUBHOE MBILUICHUE MTPH PEIIEHIH )KU3HEHHBIX MPOo0IeM

0) Ga30BBIC UCCIIEAOBATEIBLCKHIE ACHCTBUS:



- BJIQJI€Th HABBIKAMU Y4eOHO-HCCIIEAOBATENbCKOW U TPOEKTHOH [esSTeIbHOCTH,
HaBBIKAMH pa3pelleHus npoodiem;

- BBISIBJIATD ~ MPUYMHHO-CJICACTBEHHBbIE CBSI3M W aKTyaJlu3MpOBaTh  3amaady,
BBIZIBUIaTh THUIOTE3y €€ pEeLIeHHs, HAXOAWTh apryMeHTbl [Uis JOKAa3aTejlbCTBA CBOUX
yTBEP KIEHHIA, 3a1aBaTh MapaMeTPbl U KPUTEPUHN PELICHUS,

- aHAJM3MPOBATh MOJIYYSHHBIE B XOJ€ PEIICHHs 3aJa4d Pe3yJIbTaTbl, KPUTHUIECKH
OLIEHHBATh UX JAOCTOBEPHOCTD, MPOrHO3UPOBATh N3MEHEHHE B HOBBIX yCJIOBHSIX;

- yMeTh TMEPEHOCHTb 3HAHHsS B II03HABATEJbHYIO W MPAKTHUECKYI0 00JacTH
KU3HEACSATEIbHOCTH,

- yMeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00NacTei;

- BBIZIBUTaTh HOBBIE MU, MPEJIaraTh OPUTMHAIbHbBIC MOAXObI M PELICHHS;

U CIIOCOOHOCTDb UX MCIOJBb30BAHMS B TIO3HABATENILHON U COLIMATIBbHOM MPAKTHUKE

JI2.B obnacTl IEHHOCTH HAYYHOTO MO3HAHMUS:

- c(OPMHPOBAHHOCTD ~ MHUPOBO33PEHHsI,  COOTBETCTBYIOIIEIO  COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAyKW U OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO HAa AMAJIOre KYJBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHME SI3bIKOBOH M UWTATEIbCKOHW KYJIBTYPbl KaK CpPEICTBa
B3aUMOJIEHCTBUS MEXKY JIFOJIbMH H ITO3HAHUS MHPA,

- OCO3HAHME LIEHHOCTH HAYYHOH JEATeNbHOCTH, T'OTOBHOCTb OCYLIECTBIISITH
MPOEKTHYIO M UCCIIEIOBATENLCKYIO AESITEIbHOCTh MHANBUAYAJIBHO H B TPYIIIIE.

OBianeHne yHUBEPCATIbHBIMY yUeOHBIMU MTO3HABATEIbHBIMH ACHCTBUSMHU:

B) pabora ¢ nHpOpMAaLHEi:

- BJIaZIETh HABBIKAMH MOJYy4YeHUS HH(POPMALMM M3 HCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBIISITh MOHMCK, AaHaM3, CHUCTEMATH3aLMI0 W HHTEPIPETALIHIO
UH(OPMALINU Pa3IMYHBIX BUIAOB U (POPM MPEACTABICHHUS,

- CO371aBaTh TEKCTHI B Pa3IMYHBIX (opMaTax ¢ y4eTOM Ha3HaueHHUs] HHPpOpMaLUU U
LIEJICBOH ayAUTOPUH, BEIOMPAsi ONTHMAJIBHYIO (POPMY MPEnCTaBICHUS U BU3YAIU3aLNY,

- OLICHUBATh JOCTOBEPHOCTb, JIETUTHMHOCTb HH(OpMAIMH, €€ COOTBETCTBHUE
NPAaBOBBIM H MOPAJIbHO-3THUECKUM HOPMaM,

- HCTIOJIb30BaTh CPEACTBA HH(POPMALMOHHBIX U KOMMYHHKALIMOHHBIX TEXHOJIOTUH B
peLIeHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTraHW3aLMOHHBIX 3a7ad C COONIOAeHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKN O€30MaCHOCTH, TUTHEHBI, PECypcocOepekeHus], MPaBOBbIX U
STHYECKUX HOPM, HOPM HH(POPMAITMOHHOH 0€30MacHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHMS M 3aIUThl MH(pOpMALMH, UHPOPMATMOHHON
0€30MacHOCTH JIMYHOCTH

JI3. B obnactu 1yxOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

- cpOpMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, 3ITHYECKOTO MOBEICHUS,

- CHOCOOHOCTh OLIGHMBATh CHUTYAIMIO M MPUHUMATb OCO3HAHHBIC pEIIeHHUs,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

- OCO3HAaHME JIMYHOT'O BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OyAyIIero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIUTENSIM H (WIIH) APYTUM HWIEHAM CEMbH,
CO3JAHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO MPUHATUA LEHHOCTEH CEeMEHHOH JKU3HU B
COOTBETCTBHUH C TPAAULIUSAMHU HaponoB Poccuy,



OBianeHne yHUBEPCATIbHBIME PETYJSITHBHBIMH NeHCTBUSMU:

a) CAaMOOPTaHU3ALIHS:

- CaMOCTOSITENIPHO ~ OCYIIECTBJISITh TTO3HABATEJBHYIO JESTEIbHOCTb, BBISBISTH
polbsieMbl, CTaBUTh U (POPMYJTHpPOBATH COOCTBEHHBIE 3a1a4K B O0Pa30BATEIbHON EATETBHOCTH
U JKU3HEHHBIX CUTYalHsAX,

- CaMOCTOSITENTBHO COCTAaBJISITh IUIAH PEIIEHUs] MPOOJIEMbl C YYETOM HUMEFOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTSHHUIA,

- JIaBaTh OLIEHKY HOBBIM CHTYaLIUsIM,;

- crocoOCTBOBaTh (POPMHUPOBAHHUIO U MPOSIBICHUIO ITHPOKOH

- KOOPAUHUPOBATh JEHUCTBUS MO €€ JOCTHKEHHUIO. COCTaBJIATh IUJIAH NEWCTBUIA,
pacrpenensaTe PO € yYeTOM MHEHHH YYaCTHHUKOB OOCYXKIaTh pPe3yJbTaTbl COBMECTHOM
padoTHI;

- KOOPIMHHUPOBATH U BBITMOJHATE PabOTy B YCIOBHSIX PEATbHOTO, BUPTYAJIbHOTO H
KOMOWHHPOBAHHOTO B3aMMOJICHCTBHS,

- OCYILIECTBIISITh TO3UTUBHOE CTPATETNIECKOE MOBEEHHE B PA3JIMUHBIX CUTYaLUsX,
NPOSIBJIATH TBOPUECTBO U BOOOpaKeHNE, ObITh HHIUIIMATUBHBIM.

OBraneHne yHUBEPCATIbHBIME PETYJSITHBHBIMH NeHCTBUSMU:

I) IpUHATHE ce0sl U IPYTHX JIFOICH:

— NPUHUMATh MOTHUBBI M apryMEHThl IPYrUX JIOJEH TNpU aHAIU3€ pPe3yJIbTaToB
TesTeTbHOCTH,

- NPU3HABATh CBOE MPABO U MPABO APYTHX JIFOEH HA OIIHOKY;

- pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C MO3ULUH APYTOro YeJIOBEKa

JI4. rOTOBHOCTB K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOTIPEACIICHHUIO;

- OBJIAJICHUE HAaBBIKAMH Y4eOHO-HMCCIIEIOBATENbCKON, MPOEKTHOW U COLMAIBHOM
NeSTeIbHOCTH,

OBraneHne yHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMH JEHCTBUSMU:

0) coBMeCTHasI IEATEBHOCTD!

- NOHUMATh W UCIOJNb30BaTh MPEHMYINECTBA KOMAHAHOH WM WHAMBHAYAJIbHOM
padoTHI;

- NPUHUMATh  LEIH  COBMECTHOH  JEATENbHOCTH,  OPTraHU3OBBIBATH |
KOOPIMHUPOBATh ACHUCTBUS MO €€ MOCTIDKEHHIO. COCTaBJSIThH IUIAH ACHCTBHUH, pacrpenensiTh
POJIH C YY€TOM MHEHHH YYaCTHUKOB OOCYKIaTh PE3yJIbTaThl COBMECTHON PalOTHI,

- KOOPIMHHUPOBATH U BBIMOJHATE PabOTy B YCIOBHSIX PEATbHOTO, BUPTYAJIbHOTO H
KOMOWHHPOBAHHOTO B3aMMOJICHCTBHS,

- OCYILIECTBIISITh TO3UTUBHOE CTPATETNIECKOE NOBEEHHIE B PA3JIMUHBIX CUTYaLHsX,
NPOSIBJIATH TBOPUECTBO U BOOOpaXKeHNE, ObITh HHUIIMATUBHBIM.

OBraneHne yHUBEPCATIbHBIME PETYJSITHBHBIMH JeHCTBUSMU:

I) IpuHATHE ce0sl U IPYTHX JIFOICH:

— NPUHUMATh MOTHUBBI M apryMEHThl IPYrHX JIOJeH TpU aHaIu3€ pPe3yJbTaToB
TesTeIbHOCTH,

- NPU3HABATh CBOE MPABO U MPABO APYTHX JIFOEH HA OIHOKY;

- pa3BUBATh CIOCOOHOCTh IOHUMATh MHUP C MO3ULMH APYTOrO YEJIOBEKa

JI5. B 00nacTi 3CTETUYECKOrO BOCIIUTAHUS



- ACTETUYECKOE OTHOLICHHE K MHUpPY, BKIIOYAs 3CTETHKY ObITa, HAy4YHOrO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAA U OOIECTBEHHBIX OTHOLICHUH;

- CHOCOOHOCTh BOCHPUHUMATH PA3JIMYHBIE BHIAbI HCKYCCTBA, TPAAULUH H
TBOPYECTBO CBOETO U APYT'MX HAPOJOB, OIIYIIATh SMOLMOHAIBHOE BO3ACHCTBIE HCKYCCTBA,

- yOeXKIEHHOCTh B 3HAYMMOCTH Ul JIMYHOCTH W OOIIecTBA OTEYECTBEHHOI'O HU
MHPOBOTO UCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAAULIHUNA U HAPOAHOTO TBOPUECTBA,

- TOTOBHOCTh K CaMOBBIPAXXEHHMIO B pAa3HbIX BHIAX HCKYCCTBA, CTpPEMIICHHUE
NPOSIBJIATH KAYE€CTBA TBOPUYECKON JINYHOCTH,

OBraneHne yHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMH JEHCTBUSMU:

a) obmmeHue:

- OCYILIECTBIISITh KOMMYHHUKALIUU BO BCEX Cepax KU3HM;

- pacrio3HaBaTh  HeBepOalbHBIE CpEACTBAa OOINEHHUS, TIOHUMAThb 3HAYCHHUE
COLMANBPHBIX 3HAKOB, pPAaCMO3HABAaTh TPEANOCBUIKH KOH(MIMKTHBIX CHTyallMH W CMAr4aTh
KOH(JIUKTBL,

- Pa3BepHYTO M JIOTHYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJb30BAHHUEM
SI3BIKOBBIX CPENICTB

JI6.

- OCO3HaHUE 00YUAOITMMHUCS POCCUHICKON IPakIaHCKONW HACHTHYHOCTH,

- LIeJIEHANIPABJICHHOE pPa3BUTHE BHYTPEHHEH NO3UIMM JMYHOCTH Ha OCHOBE
NYXOBHO-HPAaBCTBEHHBIX LIEHHOCTeW HapoaoB Poccuiickoil ®Pepepauyy, HCTOPUYECKHX U
HAIIMOHAJIbHO-KYJIBTYPHBIX ~ TpaauUud, (OpMUpOBaHME CHCTEMBbl 3HAYMMBIX LIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYILIMOHHOTO MHPOBO33PEHUS, MIPaBOCO3HAHUS,
SKOJIOTUYECKOH KyJIbTYPbI, CHOCOOHOCTH CTABUTH LI U CTPOUTH JKU3HEHHBIE IIJIaHBL;

B uacTu rpak1aHCKOro BOCIIUTAHUS:

= OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX NPaB M OOS3aHHOCTEH, YBAXKEHUE 3aKOHA U
MIPaBOIOPAIKA;

- NPUHSATHE TPAJULIHOHHBIX HAIIMOHAIBHBIX, OOIIEYENIOBEUECKUX T'YMAHHCTHIECKUX
U IeMOKPaTHUYECKUX LIEHHOCTEH],

- FOTOBHOCTb  IMPOTUBOCTOSITh  HAEOJOTHMH  3KCTPEMH3Ma,  HaALMOHAJIN3MA,
kceHo(oOUH, OUCKPUMHHALMK IO COLMAIBHBIM, PEIUTHO3HBIM, PACOBBIM, HALMOHAIBHBIM
MIpU3HAKaM,;

- FOTOBHOCTb BECTH COBMECTHYK) AESITENbHOCTb B MHTEpPECAX TIPaXKAAHCKOIO
ofmiecTBa, y4acTBOBAaTh B CAMOYIMpPABJIEHUH B 00IIeoOpa3oBaTEIbHON OpPTaHU3alNUUd H JIETCKO-
IOHOLIECKUX OpraHU3alusx;

= yMEHHE B3aUMOENCTBOBATh C COLMANBbHBIMU HHCTUTYTAMHU B COOTBETCTBUU C HX
(bYHKUMSAMHU 1 HA3HAYCHUEM,

- TOTOBHOCTb K T'yMaHUTApHOI U BOJIOHTEPCKOMN AESITeIbHOCTH,

- OaTPpUOTUUICCKOI'O BOCTIMTAHUA:

- c(OPMUPOBAHHOCTh POCCUNCKON TpPa’kJAaHCKON WIASCHTHYHOCTH, MAaTPUOTHU3MA,
yBaXXEHUsI K CBOEMY Hapojy, UYyBCTBAa OTBETCTBEHHOCTU mepen PonuHON, roproctu 3a CBOMH
Kpaii, cBo0 PonuHy, CBOH SI3bIK M KYJBTYpPy, NPOLLIOE M HACTOsIEe MHOIOHALIMOHAJIBHOTO
Hapoaa Poccuu;

- LIEHHOCTHOE OTHOLIEHHE K TIOCYJapCTBEHHbIM CHMBOJAM, HCTOPHUYECKOMY U
MIPUPOHOMY HACIEAUI0, MaMATHHUKAM, TpaauLusaM HapomoB Poccum, poctmkeHusMm Poccun B
HayKe, UCKYCCTB€, CIIOPTe, TEXHOJIOTUAX U TPYIE,

- uneitHas yOeXIeHHOCTb, TOTOBHOCTb K CIyxXeHuro u 3amure OrtedecTsa,

OTBETCTBEHHOCTH 32 €ro Cyandy;



- OCBOCHHBIC O6yLIaIOH_II/IMI/IC$I MG)KHpeI[MeTHbIe TIIOHATUA U YHI/IBepcaJ'IbeIe
ydeOHbIe AeCTBYS (PeryIsSTHBHbBIE, TO3HABATEIbHBIC, KOMMYHUKATHBHBIC);

- CHOCOOHOCTh WX HCIOJB30BAHUS B IMO3HABATEIBHOH U COLMAIBHON MPAKTHKE,
TOTOBHOCTH K CaMOCTOﬂTeJ'IbHOMy l'IJ'IaHI/IpOBaHI/IIO )41 OCYH_IGCTB.]'IGHI/IIO yqe6H01‘/'1 JACATCIIbHOCTH,
OpraHu3alyu yueOHOro COTPYAHMYECTBA C MENArorHYeCKUME pabOTHUKAMH U CBEPCTHUKAMH, K
YYaCTHIO B MMOCTPOSHUH WHANBHIAYAIbHON 00pa30BaTEbHON TPAEKTOPHUH,

— OBJIAZICHUE HAaBBIKAMH Y4eOHO-UCCIIEAOBATEIBLCKON, MPOSKTHOW W COLIMAIbHON
JesITe IbHOCTH

JI7. He npuHUMATh NEHCTBUs, IPUHOCILINE BPEX OKPY KAIOLIEH Cpene;

= yMeTb TNPOTHO3MPOBATH  HEONATONPUSATHBIE HKOJOTUYECKUE  ITOCJIEACTBUS
MPEANPUHUMAEMBIX ACUCTBUN, IPEIOTBPAIIATh UX,

- PacCIIMPUTD OMBIT AEATEIBHOCTU HKOJIOITMUYECKOI HallpaBJI€HHOCTH; -

- pa3pabaThiBaTh IUIAH pPELICHHs MNPOOJIEMBbI € YYE€TOM aHaJIH3a HMMEIOLINXCS
MaTepuajbHbIX U HEMaTEpUAIbHBIX PECYPCOB;

- OCYLIECTBJISITh LIEJICHATIPABIICHHBIH IMOMCK TMEepeHoca CPEACTB U CHOCOOOB
IOeUCTBYS B MPOPECCHOHATBHYIO CPENy;

- yMeTh TIEPEHOCUTHh 3HAHUS B IIO3HABATENbHYIO W TPAKTHUECKYI 00JacTu
JKU3HEAESTeIbHOCTH;

- npeajiaraTb HOBbIE IPOEKTHI, OLIEHUBATb MWJEU C [O3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAaKTHUYECKOHN 3HAUUMOCTH,

- JaBaTb OLIEHKY HOBBIM CHUTyallMsiM, BHOCHTb KOPPEKTUBBI B JE€STENbHOCTD,
OLIEHUBATb COOTBETCTBUE PE3YJIBTATOB LM

Memanpeomemmnsix:

M1

- BJIaJIETh METOJAMU JOKa3aTeNbCTB, AJTOPUTMAMH peIIeHHs 337ad, YMEHHE
q)OpMy.]'II/IpOBaTb OonpeacIICHUs, aKCUOMbI U TCOPEMBI, IPUMEHATD UX, ITPOBOAUTD JOKA3aTCIbHBIC
paccysKIeHHs B XOZie peLleH s 3a1ay,

- YMETh ONCPUPOBATE MOHATHUAMU. CTCINCHL YHUCIA, J'IOl"apI/I(l)M qucjia, YMEHUEC
BBLITIOJIHATh BBIUHUCIIEHHE 3HAUYeHUH U npeo6pa30BaHI/I$1 Bblpa}KeHI/Iﬁ CO CTCICHsAMU H
norapudmamu, npeodpazoBaHus JPOOHO-PALTHOHABHBIX BBIPAKEHUH,

- YMETb OnepupoBaTh INOHATHUAMU palvOHAJIBHBIC, HUPpPpauOHAJIbHBIC,
NOKa3aTeJIbHbIE, CTENEHHbIE, JIOTapU(MUYECKHE, TPUTOHOMETPUYECKHE yPAaBHEHHUS U
HEPABCHCTBA, UX CUCTEMBI,

- yMeTb  ONEepPUPOBATh  MOHATHAMU.  (YHKIHS, HENpepblBHAS  (YHKIHA,
MPOU3BOAHAS, MEpBOOOpA3Has, OINpPENeJeHHBbIH HMHTErpaj, yMEeTb HaXOIWUTh MPOU3BOIHBIC
3JIEMEHTAPHBIX (PYHKIUH, HCIONb3Yysl CIPaBOYHBIE MaTEPHAalbl, HCCIEAOBATh B MPOCTEUIITNX
Clydasix (1)YHKL[I/II/I Ha MOHOTOHHOCTb, HaXOIHUTb HauOOoJbIINEe W HAUMEHBIIHE 3HAYEHUS
(byHKUMH, CTPOUTH TpaguKd MHOTOWIEHOB C HCIIOJIb30BAHHUEM ammapara MaTeMaTHYeCKOro
aHalr3a, NPUMECHATH MPOU3BOAHYIO IMPU PEHICHUU 3a4daY Ha ABUKCHUE, PCLIATE INPAKTHUKO-
OPUCHTHUPOBAHHLIC 3a4a4X Ha HauOOJBIINE M HAUMEHBIIIHE 3HAYCHH, Ha HaAXOXICHUEC IIYTH,
CKOPOCTHU U YCKOPEHHSI;



- yMEThb OIEPUPOBATh TOHATHIMH. pAaLUOHAJbHAS (PYHKLMS, IOKA3aTeIbHAS
¢byHKUuMs, cTeneHHas (yHKUUs, Jorapupmudeckass QpyHKIUS, TPUTOHOMETpUUIECKHe (PYHKLUH,
oOpaTtHble (PYHKINH, YMEHHE CTPOUTh rpa@UKH M3YYEHHBIX (YHKIHHA, UCIOIB30BATh rpaduku
NPU U3YYEHHH NPOLIECCOB U 3aBUCUMOCTEH, IIPH PELICHUH 3a/1a4 U3 APYTUX yUeOHBIX MPEAMETOB
W 32714 U3 peajbHOHN JKU3HU, BEIPAXKaTh (POPMYJIAMH 3aBUCUMOCTH MEXTy BEJTUUNHAM,

- yMETh pellaTh TEKCTOBBbIC 3a7aud Pa3HBIX THUIOB (B TOM YHCJIE HA TPOLEHTHI,
IOJN U YacTH, Ha JIBIXKEHHE, padoTy, CTOMMOCTb TOBAPOB H YCIYT, HAJIOTH, 3aa4u U3 00JIacTH
yIOPaBJICHUS] JIMYHBIMH M CEMEHHBIMH (PHHAHCAMM), COCTABJISATH BBIPAKEHUS, ypPaBHEHHUS,
HEpPaBEHCTBA M MX CHCTEMBI IO YCJOBHIO 3aJadi, MCCJIENOBATh IOJNYyYEHHOE peLIeHHe U
OLIEHUBATh MPABIONONOOHOCTD PE3YJIbTATOB,;

- yMETb ONEPHPOBATh MOHATHAMHU. CpeaHee apudMeThdeckoe, MeIUaHa,
HanOospIlee W HAaWMEHbIIEE 3HAUEHUs, pa3Max, IHUCIEPCHs, CTaHOAPTHOE OTKJIOHEHHE
YHCIOBOr0 Habopa, yMeTb H3BJIEKAThb, WHTEPIPETHPOBATh MH()OPMAIIUIO, TPEACTABICHHYIO B
Tabiauuax, Ha AuarpaMmax, rpadukax, OTPAKAIOIIYI0 CBOWCTBA pPEAJbHBIX IPOLECCOB U
SBJICHUH, TPEACTaBIATh HHPOPMALMIO C MOMOINBIO TabMUIl W JOuUarpaMm; HCCIeNOBaTh
CTATUCTHYECKHE JaHHBbIC, B TOM YHCJIE C MPUMEHEHHEM IpaUIeCKUX METOJOB U 3JIEKTPOHHBIX
CPEICTB;

- yMETb OINEPUPOBaTh MOHITHAMHU. CIYYalHBbIA ONBIT U CJIy4aiiHOE COOBITHE,
BEPOSITHOCTh CIIYYaHHOTO COOBITHS, YMEHHE BBIMHCISATH BEPOATHOCTb C HCIOJIb30BAHHUEM
rpaguecKuXx METOJOB;, TNPUMEHATb (OPMYJIBI CIOXKEHHUS W YMHOXKEHHS BEPOSITHOCTEH,
KOMOWHATOpHBIE (pakThl U (HOPMYJIIBI NIPH PELICHUH 3a7a4;, OLEHUBAThb BEPOSTHOCTH PEaIbHBIX
COOBITHIT; 3HAKOMCTBO CO CIYYaiHBIMH BEJTUUMHAMH, YMEHHE MPUBOAUTD MPUMEPHI TIPOSIBICHUS
3aKOHA OOJIBIIMX YUCEJ B MPUPOIHBIX M OOIIECTBEHHBIX SBJICHUSX,

- yMEThb ONEPUPOBATH IMOHATHAMH. TOYKA, NPAMAs, IUIOCKOCTb, MPOCTPAHCTBO,
IBYTPAHHBIA yTrOJ, CKPEIIUBAIOLIMECS TMpPsMble, NApaUIENIbHOCTh M TEPIEHIUKYISIPHOCTD
OPSMBIX M TUIOCKOCTEH, YroJl MEXKAY NPSMBIMH, Yol MEXAY MPsIMOH M IUIOCKOCTBIO, YTroJl
MEXAY IUIOCKOCTSIMH, PAcCTOSIHME OT TOYKH O IIOCKOCTH, PACCTOSHUE MEXAY NPSMBIMH,
paccTosiHue MeXIy IUIOCKOCTSIMH, yYMEHHE HCIOJNb30BaTh NPU PEIICHUH 3a7ad H3Y4YCHHbIC
(baxThI U TEOPEMBI TUNITAHIMETPUN; YMEHHUE OLICHUBATh pa3Mepbl 0OBEKTOB OKPYIKAIOLIET0 MUPA,;

- yMETh ONEPHPOBATH MOHATHSIMU. MHOTOTPAHHUK, CEUYEHHE MHOTOTPAHHUKA, KYO,
napajuieNienuIes, Mpu3Ma, nupaMmuna, purypa u mnoBepxHOCTb BPALICHUS, LIFJIMHIP, KOHYC, 1ap,
cepa, cedenus Qurypsl BpalleHus, IUIOCKOCTb, Kacaromascss cepbl, MIINHAPA, KOHYCA,
TUTOLIA/Ib TIOBEPXHOCTH MUPAMHU/IbI, TIPU3MBbI, KOHYCa, LIJIMHApPA, Tuomans cheprl, 0dvem kyoda,
NPSMOYTOJILHOTO TapaJljIeNienneaa, MMpaMubl, IPU3Mbl, TUIMHApPA, KOHyCa, LIapa, yMEHHe
n300pakaTb MHOTOTPAaHHMKH U TOBEPXHOCTH BPAINEHUs, UX CEYEHHS OT PYKH, C ITOMOLIBIO
YEPTEeIKHBIX HMHCTPYMEHTOB U BJIEKTPOHHBIX CPEACTB;, YMEHHE PpAaclO3HaBaTh CUMMETPHUIO B
NPOCTPAHCTBE, YMEHHE PAaCIO3HABATH MPABUIIbHBIE MHOTOTPAHHHKH,

- yMEThb OINEPUPOBATh MOHITUSMU: BIKEHHUE B MPOCTPAHCTBE, OAO0HBIE PUTYpHI
B NPOCTPAHCTBE, WCIOJb30BATh OTHOIIEHHUE IJIOMIANEH MOBEPXHOCTEH M 00BEeMOB MOTOOHBIX
¢buryp npu permeHun 3anay;

- yMETh BBIYUCIIATH T€OMETPUYECKHE BEJIMYUHBI (IJIMHA, YroJ, TUIOIAAb, OOBEM,
IUTOIIA/Ib TOBEPXHOCTH ), UCTIONB3YS U3yUeHHBbIE (POPMYJIBI U METOBI,

- yMETb ONEPHPOBATh TMOHATUSMH. MpPSIMOYIOJibHAast CHCT€Ma KOOpPIWHAT,
KOOPIMHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAISPHOE IMPOU3BEIAEHHE, YrOJ MEXIY



BEKTOPAMH, CyMMa BEKTOPOB, NPOHM3BENEHHE BEKTOpAa HA YHUCIO, HAXOAUTh C TTOMOLIBIO
U3yUYeHHBIX (POPMYJT KOOPIAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXKY JBYMsI TOUKAMU,

- yMeTb BBIOUPATh MOOXOASINUI W3YYEHHBbI METON Uil PEIIeHHs 3aladH,
pacrio3HaBaTh MaTeMaTh4yeckre (akTbl W MaTeMaTHUECKHe MOJENU B TNPUPOAHBIX U
OOIIECTBEHHBIX SIBJIEHUAX, B HCKYyCCTBE, YMEHHE MNPHUBOAUTb NPUMEPBl MaTEMaTHYECKUX
OTKPBITUH POCCUICKON U MUPOBOH MaT€MaTHYECKOW HAYKH.

M2 - yMmerpb OmepHpPOBaTH TOHSTHSMU. pPaLMOHAJbHAS (PYHKIHS, IOKa3aTelbHas
¢byHKuuMs, creneHHas (QyHKUUs, Jorapupmudeckas QpyHKIUS, TPUTOHOMETPpUYECKHE (PYHKLUH,
oOpaTtHble (PYHKINH, YMEHHE CTPOUTh rpadUKU M3YYEHHBIX (DYHKIIHHA, UCTIONB30BaTh rpaduku
NPU U3YYEHUH NPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 3a/1a4 U3 APYTrUX yueOHBIX PEAMETOB
W 32714 U3 PeabHOH JKU3HU, BBIPAXKaTh (POPMYJAMH 3aBUCUMOCTH MEXTy BEJTUUNHAM;

- yMETh ONEPHPOBATh MOHITUSMH. TOXKIECTBO, TOXKAECTBEHHOE NMPeoOpa3OBaHUE,
ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa ypPaBHEHWH U HEPABEHCTB, PABHOCHUJIBHOCTH YPaBHEHUIA,
HEPaBEHCTB U CHCTEM, pAaLUOHAJbHBIE, WPPALMOHAIBHBIE, TIOKA3aTENbHbIC, CTEIEHHbIE,
JorapuMuUecKre, TPUTOHOMETPHUYECKIE YPAaBHEHUs, HEPABEHCTBA M CUCTEMBI, YMETh PeIIaTh
ypaBHEHHsI, HEPABEHCTBA M CHCTEMBI C MOMOINBIO PAa3IMYHBIX MPHUEMOB, PELIaTh YPaBHEHHUS,
HEPaBEHCTBA M CHCTEMBI C TIapaMeTPOM; MPUMEHSTh YPAaBHEHUs], HEPABEHCTBA, UX CUCTEMBI JUJIs
peLIeHns MAaTEeMaTHUECKUX 3aa4 U 3a/1a4 U3 Pa3JINYHbIX O0JNACTe HAYKU U PEaIbHOM JKU3HH,

- yMeTb CBOOOIHO ONMEPHPOBATH MOHSATHSIMH. JBIDKEHHE, NApaJUISNbHBIA MMEPEHOC,
CUMMETpHSl Ha TUIOCKOCTH U B MPOCTPAHCTBE, IMOBOPOT, Mpeodpa3oBaHue monodusi, mogoOHbIe
burypnl; ymMeTb pacrno3HaBaThb paBHbIE W NOAOOHBIE (UIYpHL, B TOM 4YHCIE B TNPHUPOJE,
UCKYCCTBE, AapXHUTEKType, YMeTb HCIOIb30BATh TI'E€OMETPUYECKHE OTHOIICHUS, HAXOAWUTh
reOMETPUUYECKHE BEJIMYUHBI (IJIMHA, YTOJI, TUIOLanb, 00bEeM) MPH PEIeHHH 3a7ad U3 APYIHx
yueOHBIX IPEAMETOB U U3 PEATbHOMN JKU3HU

M3 - yMerp ONEpUPOBATH TMOHSTUSMHU. PALMOHAIBHBIE, HPPALHUOHAIBHBIE,
NOKa3aTeJbHbIE, CTENEHHblE, JIorapuPMUYECKUe, TPUTOHOMETPUYECKHE YpPaBHEHUS U
HEPaBEHCTBA, NX CUCTEMBI,

- yMETh ONEPUPOBATH MOHSITHSIMU. MHOTOTPAHHUK, CEUEHHE MHOTOTPAHHUKA, KYO,
napajuieNIenuIes, Mpu3Ma, mupaMmuna, purypa u mnoBepxXHOCTh BPALEHUS, LIFIIHHP, KOHYC, 1Iap,
cepa, ceuenus Qurypsl BpamieHus, IJIOCKOCTb, Kacaromiascs cdepsl, LUINHIAPA, KOHYCA,
IUTOIIA/Ib TIOBEPXHOCTH MUPAMHU/IbI, TIPU3MBbI, KOHYCa, LIJINHApPA, Tuomans cheprl, 0dvem kyoda,
NPSIMOYTOJILHOTO TapaljIeNienneaa, NMpaMubl, TPU3Mbl, OUIMHApPA, KOHyCa, LIapa, yMEHHe
n300pakaTb MHOTOTPAaHHMKH U TOBEPXHOCTH BPAIIEHHUS, WX CEUEHHsS] OT PYKH, C MOMOIIBIO
YEPTEeIKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX CPEICTB, YMETb pPAaClO3HABATh CHMMETPHIO B
NPOCTPAHCTBE, YMETh PACIIO3HABATH ITPABIIIbHBIE MHOTOTPAHHHUKHY,

- yMETb ONEPHPOBATh TNOHATUSIMH. MpPSIMOYIOJbHAasE CHUCTEMa KOOpPIWHAT,
KOOPIMHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOpPA, CKAJISIPHOE IMPOU3BEIAEHHE, YIoJd MEXKAY
BEKTOPAMH, CyMMa BEKTOPOB, NPOHM3BENEHHE BEKTOpAa HA YHUCIO, HAXOAUTb C TOMOLIBIO
U3yUYEHHBIX (POPMYJ KOOPIAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEXKIY ABYMS TOUKAMHU

M4 - yMmeTp ONEpUpPOBATH MOHSTHAMU. CIYYalHBIA ONBIT U CIy4aliHOE COOBITHE,
BEPOSITHOCTh CITy4alHOTO COOBITHS, YMEThb BBIYHCISTH BEPOATHOCTh C HCIOJIb30BAHHUEM
rpaguecKuXx METONOB;, TNPUMEHATb (OPMYJIBl CIOXKEHHUS W YMHOXKEHHS BEPOSITHOCTEH,
KOMOWHATOpHBIE (PakThl U HOPMYJIIBI NP PELICHUH 3a7a4; OLEHUBATh BEPOSITHOCTH PEaIbHBIX
COOBITHIT; 3HAKOMCTBO CO CITYYaiHBIMH BEJTMUMHAMH, YMEHHE MPUBOAUTD MPUMEPHI TIPOSIBICHUS
3aKOHa OOJIBIIMX YUCEJ B MPUPOIHBIX M OOIIECTBEHHBIX SIBJICHUSX,
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- yMeTb CBOOOJHO ONEPHPOBATH MOHATUSMH. CTENEHb C ILEJIbIM IOKa3aTeJIeM,
KOpEHb HATypajbHOH CTENeHH, CTENeHb C pALUOHAJBbHBIM IIOKA3aTeJeM, CTENeHb C
IEeHCTBUTENbHBIM (BELIECTBEHHBIM) MOKa3aTesieM, JIorapudm 4ucia, CHHyC, KOCHHYC U TAaHT€HC
MPOM3BOJIBHOTO YNCIIA,

- yMeTb CBOOOIHO ONEepUpoBaTh NOHATHSIMU. rpaduk (yHKOUH, oOpaTHas
byHKUMSA, KOMOO3MUIUS (YHKIMHA, JUHEHHas (QyHKLUS, KBaapaTUdHas (yHKIHS, CTENeHHas
GyHKOUST € [eJblM  [OKaszarejeM,  TPUTOHOMeTpuueckwe  (QyHkowu,  oOpaTHbIE
TPUTOHOMETpHUYECKUe (PYHKLNH, MTOKA3aTebHas U Jorapudpmuyeckas GyHKIUN, YMETb CTPOUTD
rpaduku GyHKIUH, BBIMONHATE MpeodpazoBanus rpaguKoB (QyHKIIHIA;

- yMEThb HCIIOJNIb30BaTh Trpapukd (QYHKUWA [0 H3yYEHUs MpPOLECCOB U
3aBHCUMOCTEH TPU PELIeHUU 3a7ad U3 IPYruxX y4eOHBIX MPEIMETOB U U3 PEajbHOH JKU3HU,
BBIpAKaTh (POPMyJIaMH 3aBUCUMOCTH MEKAY BETMIHMHAMH,

- CBOOOJHO ONEPUPOBATH MOHITHAMHU. YETHOCTh (DYHKIUH, NEPHOAHIHOCTD
(YHKUMH, OrpaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh (PYHKLHH, SKCTPEeMyM (PYHKLUH,
HanOospllee ¥ HAUMEHblIee 3HA4YeHUS (PYHKUUM HAa TPOMEXKYTKE, YMETb IPOBOAUTH
uccienoBanue PyHKINY,

- yMETb
UCTIONb30BaTh CBOHCTBA M rpaduky (PYHKIHMHA Ui pPELIeHUs] YpaBHEHUH, HEPABEHCTB M 3a7a4 C
napamerpamu;, n300pakaTb Ha KOOPAWHATHON TUIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHWIA,
HEPaBEHCTB U MX CHCTEM

M5

- yMeThb ONEPHpPOBATh MOHATHAMHU. CpeaHee apudMeThdeckoe, MeIUaHa,
HanOoJpllee W HAaWMEHbIIEE 3HAUEHUs, pa3Max, IHUCIEPCHs, CTaHOAPTHOE OTKJIOHEHHE
YHCIIOBOrO Habopa, YMEHHE HM3BJIEKATh, HHTEPIPETHPOBATh MHYOPMALIMIO, TIPEACTABICHHYIO B
TabmuIax, Ha auarpaMmMax, rpaukax, OTPaKAOIIYI0 CBOWCTBA pPEAJbHBIX MPOLECCOB H
SBJICHHUH, TPEACTaBIATh HHPOPMALMIO C TMOMOIIBI0 TabMUIl W [OuarpaMM; HCCIeNOBaTh
CTATUCTHYECKHE AaHHbIC, B TOM YHCJIE C MPUMEHEHHEM IpaUIeCKrX METOIOB U 3JEKTPOHHBIX
CpPEACTB;

- yMEThb ONEPUPOBATH IMOHATHSAMH. TOYKA, NPAMAs, IUIOCKOCTb, MPOCTPAHCTBO,
IBYTPAHHBIA yTOJ, CKPEIIUBAIOIIMECS TMPsIMble, MAPAIEIbHOCTD M TMEPHEHINKYJSIPHOCTD
NPSMBIX U TUIOCKOCTEH, VIO MEXKAY NPSIMBIMH, Yrojl MEXIy MpsIMOH M TUIOCKOCTBIO, YTOJ
MEXIY IUIOCKOCTSIMH, PAcCTOSIHHE OT TOYKH 1O IIOCKOCTH, PACCTOSHUE MEXAY NPSMBIMH,
PaCCTOSIHUE MEXy MIIOCKOCTSIMUY,

- YMETb UCTIOJB30BATh MPH PEIIEHNH 3a/1a9 U3y4YeHHbIE (PAKThI U TEOPEMBI TIAHIMETPU,
YMEHHE OLIEHNBATH Pa3Mepbl OOBEKTOB OKPY KAFOLIEr0 MUpa

M6

- yMETb ONEPHPOBATh TNOHATUSMH. MpPSIMOYIOJibHAasE CHCT€Ma KOOpPIWHAT,
KOOPIMHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJISIPHOE IMPOU3BEIAEHHE, YrOJd MEXIY
BEKTOPaMH, CyMMa BEKTOpPOB, NPOHM3BENEHHE BEKTOpAa HA YHUCIO, HAXOAUTH C TTOMOLIBIO
U3yUYEHHBIX (POPMYJT KOOPIAMHATHI CEPEANHBI OTPE3Ka, PACCTOSHUE MEXY JBYMsI TOUKAMU,

- yMeTb BBIOUPATh MOIXOASINUI W3YYEHHBI METON U PEIIeHHs 3aladH,
pacriosHaBaTb MaTeMaThdeckne (akTbl W MaTeMaTHUECKHe MOJENU B TNPUPOAHBIX U
OOIIECTBEHHBIX SIBJIEHUAX, B MHCKYCCTBE, YMEHHE MPHUBOAUTH INPUMEPBl MaTEMATHUYECKHX
OTKPBITHHA POCCUICKON U MUPOBOH MaT€MaTHYECKOU HAYKH.
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- yMETb OINEPUPOBATh MOHITUAMHU. CIy4YalHBIAH ONBIT M CIydalfHOE COOBITHE,
BEPOSITHOCTh CITy4alfHOTO COOBITHS, YMEThb BBIYHCISTH BEPOATHOCTh C HCIOJIb30BAHHUEM
rpaguecKuX METOJOB;, NPUMEHATb (OPMYJBI CIOXKEHHS W YMHOXKEHHUS BEPOSITHOCTEM,
KOMOWHATOpHBIE (pakThl U (HOPMYJIIBI IPH PELICHUH 3a7a4; OLEHUBATH BEPOSITHOCTH PEAIbHBIX
COOBITHIT; 3HAKOMCTBO CO CIYYailHBIMH BEJTUUNHAMH, YMEHHE TPUBOAUTD MPUMEPHI TIPOSIBICHUS
3aKOHA OOJIBLIMX YUCEN B MPUPOIHBIX H OOIIECTBEHHBIX SBJICHUSX

M7

— yMeTb ONepUpPOBATH MOHATHSIMU. (DYHKIHS, HENpPepbIBHAs (PYHKIUS, MPOU3BOAHAS,
nepBooOpa3Hasi, OMPEACTCHHbI WHTErpaj, yMeTb HAaxXOOUTh IPOH3BOIHBIC 3JIEMEHTAPHBIX
(YHKUMH, HCIIONB3ysI CIIPABOYHbIE MATEPHAJIBI;, UCCIIENOBATh B MPOCTEHIINX CIy4asx (PYyHKLHUU
HA MOHOTOHHOCTb, HAaxXOAUTb HAuOONbIINE W HAMMEHbLINE 3HaueHUs (YHKLHH, CTPOHTH
rpagKu MHOTOYJIEHOB C HCIOJB30BAHHUEM amIapara MaTeMaTUYeCKOro aHain3a, MPUMEHSTh
MPOM3BOIHYIO MPHU PELISHUH 3a/1a4 Ha ABIDKEHUE, PelIaTh MPAKTHKO-OPUEHTUPOBAHHBIE 331a41
Ha HauOoJbIINE U HAUMEHbIINE 3HAUSHNs1, HAa HAXOXKJICHHUE MyTH, CKOPOCTH U YCKOPEHUS,

— yMeTb ONEepUPOBAThH MOHITHUAMU. IBUKEHUE B MPOCTPAHCTBE, MONOOHBIE QHUTYpHI B
IPOCTPAHCTBE, WCIONB30BATh OTHOLICHHE IUIOMAJeil MOBepXHOCTEll M 00BEMOB NOROOHBIX
¢buryp npu permeHun 3anay;

— yMeTb BBIYHCISITH T€OMETPUYECKHE BEIWYHHBI (JUIMHA, YIrOJ, IUIOMAnb, OOBEM,
IUTOIIA/Ib TTOBEPXHOCTH ), UCTIOB3Ys H3yUeHHbIE (POPMYJIBI U METOMIBI

—HPeOMEeHHbIX:

II1) BnameHwe MeTOmAMH JIOKA3aTEJIbCTB, AJTOPUTMAMM peEIIEHUs 3a7ad, yMEHHe
(bopMyIHPOBATH ONPENEICHHUS, AKCHOMBI i TEOPEMBI, IPUMEHSTh HX, IIPOBOAUTD TOKa3aTeIbHbIE
paccykIeHus B X0/ pPeLIeHus 3aad,

I12) ymenune onepupoBaTh MOHSATHAMU. CTEIEHb YHCIA, JOrapupM UHUCIA;, yYMEHHE
BBIMTOJIHATh BBIYHMCICHWE 3HAYCHWH U TNpeoOpa3oBaHMs BBIPAKEHMH CO CTENEHAMH U
norapudmamu, npeodpazoBaHus JPOOHO-PALTHOHABHBIX BBIPAKEHUI,

II3) ymenwe onepupoBaTh  MOHATHSIMU.  PAalMOHAIBHBIE,  HMPPALUOHAIBHBIE,
NOKa3aTeJIbHbIE, CTENEHHbIE, JIOTapU(PMUYECKHUE, TPUTOHOMETPUYECKHE ypPAaBHEHHUS U
HEPaBEHCTBA, UX CUCTEMBI,

114) ymenune onepupoBaTh MOHATUSAME: (PYHKLUS, HepepbIBHAA (YHKIUS, TPOU3BOIAHAS,
nepBooOpa3Hasi, ONPENENICHHBbIH HHTErpasl; YMEHHE HAXOIUTb IMPOU3BOIHBIC 3JIEMEHTAPHBIX
(YHKUMH, HCIIONB3ysI CIPABOYHbIE MATEPHAJIBbI;, UCCIIENOBATh B MPOCTEHIINX CIy4astx (PyHKLHUU
HA MOHOTOHHOCTb, HAaxXOAWUTb HAuOONbIIMNE W HAVMEHbLIME 3HAuYeHUs (QYHKIHHA, CTPOUTH
rpaIKu MHOTOYJICHOB C HCIOJB30BAHMEM amrapara MaTeMaTUYeCKOro aHaJH3a;, MPUMEHATHb
MPOM3BOIHYIO TPHU PELISHUH 33/1a4 Ha ABIDKEHUE, PElIaTh MPAKTHKO-OPUEHTUPOBAHHBIE 33a41
Ha HauOoJNbIINe U HAUMEHbIINE 3HAUSHNsI, HA HAXOXKICHHUE My TH, CKOPOCTH U YCKOPEHHS,

IIS) ymeHue omnepupoBaTh TMOHATHSIMU. paLMOHANbHAs (YHKIWSA, ITOKa3aTeNbHAs
¢byHKums, creneHHas (QpyHKOus, Jorapupmudeckas QpyHKIUS, TPUTOHOMETpUYECKHe (PYHKLUH,
oOpaTtHble PYHKINH, YMEHHE CTPOUTh rpaUKH M3YYEHHBIX (YHKIHHA, UCTIONB30BaTh rpaduku
NPU U3YYEHUH NPOLIECCOB U 3aBUCUMOCTEH, IPH PELICHUH 3a/1a4 U3 APYTUX yueOHBIX PEAMETOB
U 32714 U3 PEeaTbHOM JKU3HU, BEIPAXKaTh (POPMYJIAMH 3aBHCUMOCTH MEXKTy BEJTUUNHAM;

I16) ymeHnue permaTh TEKCTOBBIC 33]a41 PA3HBIX THUIOB (B TOM YHUCJIE HAa MPOLIEHTHI, 10U
U 4acTH, Ha JBWXXEHHE, padoTy, CTOMMOCTb TOBApOB W YCIYI, HAJOTH, 3aAa4d U3 00JacTh
yOPaBJICHUS JIMYHBIMH M CEMEHHBIMH (PUHAHCAMHM), COCTAaBJISATh BBIPAKEHUS, YpPaBHEHHUS,
HEpPaBEHCTBA M MX CHCTEMBI IO YCJOBHIO 3aJadul, HCCJIENOBATh IONYyYEHHOE pEeLIeHHe U
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OLIEHUBATH MPABIONONOOHOCTD PE3YJIbTATOB,;

II7) ymeHue omepupoBaThb TMOHATUSIMH. CpeaHee apudmeTHdeckoe, MeIUaHa,
HanOospIlee W HAaWMEHbIIEE 3HAYEHHUS, pa3Max, AUCIEPCHs, CTAaHOAPTHOE OTKJIOHEHHE
YHICIIOBOrO HaOopa, YMEHHE H3BJIEKATh, HHTEPIPETHPOBATh HHPOPMALHMIO, TPEACTABICHHYIO B
TabmuIax, Ha auarpaMmax, rpadukax, OTPaKAOIIYI0 CBOWCTBA pPEAJbHBIX MPOLECCOB H
SBJICHUH, TPEACTaBISAITh WHPOPMALMIO C MOMOIIBI TAabMWIl W JAuMarpaMM,; HCCIENOBaTh
CTaTUCTHUYECKHE AaHHBbIC, B TOM YHCJIE C MPUMEHEHHEM Ipa)UIeCKUX METOJOB U 3JIEKTPOHHBIX
CPEnCTB,

I18) ymenue onepupoBaTh MOHATHUSIMHU. CJIy4alHBIA OMBIT M Ciy4daiiHOe coObITHE,
BEPOSITHOCTh CIIYYaHHOTO COOBITHS, YMEHHE BBIMHCISATH BEPOATHOCTb C HCIOJIb30BAHHUEM
rpagMuecKuXx METOJOB;, NPUMEHATb (OPMYJIBl CIOXKEHHUS W YMHOXKEHHS BEPOSITHOCTEH,
KOMOWHATOpHBIE (PakThl U (HOPMYJIBI MIPH PEIICHUHU 3a7ad; OLEHHBATH BEPOSTHOCTH PEAbHBIX
COOBITHIT; 3HAKOMCTBO CO CIYYailHBIMH BEJTMUMHAMH, YMEHHE MPUBOAUTD MPUMEPHI TIPOSIBICHUS
3aKOHA OOJIBLIMX YUCEJ B MPUPOIHBIX M OOIIECTBEHHBIX SIBJICHUSX,

I19) ymeHue omepupoBaThb MOHATHUSMH. TOYKA, MPsMasi, IUIOCKOCTb, NPOCTPAHCTBO,
OBYTPAHHBIA YIrOJ, CKPELIUMBAKOIIMECS MpsIMble, MAapaUIeIbHOCTh U NEPHEHAUKYJISIPHOCTH
MOPSIMBIX U IUIOCKOCTEH, YroJl MEXAY MNPSIMBIMH, YIOJI MeXAy NPsSIMOH U IUIOCKOCTBIO, YIoOJ
MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH [0 IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPsIMBIMU,
pPacCTOssHUE MEXIYy IUIOCKOCTSAMM, YMEHHME WCIOJIb30BAaTh INPU PELICHUU 3a1a4 U3y4YCHHbIE
(bakThI U TEOPEMBI TUITAHIMETPUHN; YMEHHUE OLICHUBATh pa3Mepbl 0OBEKTOB OKPYIKAIOLIET0 MUPA,;

I110) ymeHue onepupoBaTh MOHATHSAMH. MHOTOTPAaHHHK, CEYEHUE MHOTOTPAHHHKA, KYO,
napajuiesIenuIes, Mpu3Ma, nupamMuna, purypa v moBepxHOCTb BPALCHHS, LIFIIHHP, KOHYC, 1Iap,
chepa, cedeHuss (QUIypbl BpAIUIEHHUS, IUIOCKOCTh, Kacaromascs cgepbl, LWINHAPA, KOHYCa,
IUTOIIA/Ib TIOBEPXHOCTH MUPAMHU/IbI, TIPU3MBbI, KOHYCa, LIMJIMHApPA, Tuomans cheprl, 0dvem kyoda,
MPsIMOYTOJIBHOTO NapajljieNienunena, MUpaMuabl, NMPU3MbL, LUIUHAPA, KOHyCa, lIapa, yMEHUe
n300pakaTb MHOTOTPAaHHMKH U TOBEPXHOCTH BpAINEHUs, UX CEYCHHUs OT PYKH, C TOMOLIBIO
YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB, YMEHHE pPACIO3HABATH CUMMETPHUIO B
MIPOCTPAHCTBE, YMEHUE PACIIO3HABATH NPABUIIbHBIE MHOTOIPAHHUKU,

II11) ymeHnune onepupoBaTh MOHITUSMU: JBHKEHHE B TIPOCTPAHCTBE, MONOOHBIE PHUTypHI
B NPOCTPAHCTBE, MCIOJbH30BATh OTHOIIEHHUE IJIOMIANEH MOBEPXHOCTEH M 00BEeMOB MOTOOHBIX
¢buryp npu permeHun 3anay;

I112) ymeHHe BBMUCISATH T€OMETPUYECKHE BEIMYMHBI (JIMHA, VIO, TUIOIIAab, 00BEM,
IUTOIIA/1b TOBEPXHOCTH), UCTIONB3YS N3yUeHHBbIE (POPMYJIBI U METOIIBI,

II13) ymeHue onepupoBaTb NOHATUSMM. TNPAMOYTOJbHAsA CHUCTEMA KOOpJUHAT,
KOOPJAMHATBI TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA, CKAJSIPHOE MPOU3BEAECHHUE, YIOJ MEXIY
BEKTOpPaMH, CyMMa BEKTOPOB, MNPOU3BENCHHE BEKTOpPAa Ha 4YHUCJIO, HAXOAUTH C IOMOLIBIO
U3yUYEHHBIX (POPMYJT KOOPIAMHATHI CEPEAMHBI OTPE3KA, PACCTOSTHUE MEXKIY ABYMS TOUKAM,

I114) ymenuwe BBHIOMpPATh NOAXOMSINHMN HW3YYEHHBIM METOA MUl PELICHHs 3aayy,
pacriosHaBaTh MaTeMaTh4yeckne (akTbl W MaTeMaTHUECKWe MOJENU B TNPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHMSIX, B HMCKYyCCTBE, YMEHHE TPHBOAUTH NPUMEPbl MATEeMaTHYECKHX
OTKPBITUHA POCCUICKON U MUPOBOH MaT€MaTHYECKOU HAYKH.

ITo yueOHOMy mnpeamery "Marematuka" (Brmrouas paszmensl "Anrebpa u Havana
MareMaTnueckoro anammsa", "T'eomerpus”, "BeposTHocTe W craructuka") (yriayOsieHHBINR
yPOBEHB) TPeOOBAHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOEHHS! YIIyOJEHHOTO Kypca MaTeMaTUKH
JOJDKHBI BKITFOYATh TPEeOOBAaHUS K Pe3yJIbTaTaM OCBOEHHsI 0a30BOro Kypca M IOMOJHUTENBHO
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OTpa’kaThb:

I115) ymeHue onepupoBaTb MOHATUAMU: ONpEAENCHHE, aKCUOMa, TeopeMa, CIEeICTBHUE,
CBOWCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCHIbHBIC (DOPMYJIUPOBKU; yMEHUE (POPMYyIHPOBATH
o0paTHO€ W TPOTHBOMNOJOXKHOE YTBEPXKACHUE, TPHUBOAUTH MPUMEPbl U KOHTPIPHUMEPHI,
UCIIOJIb30BaTh METOJ] MAaTeMaTHYECKOW WHAYKLWH, MPOBOAMTH JOKA3aTENIbHBIC PACCYKACHUS
NPU PELICHUH 3a/1a4, OLIEHUBATh JIOTHUYECKYIO MPABHIBHOCTD PACCy KIACHU;

I116) ymeHue onepupoBaTh MOHSITHUSMH. MHOXKECTBO, MOAMHOXKECTBO, ONEPAaIMU Hax
MHOKECTBAMH, YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIH amnmapar IJjisl ONMUCAHUS
peanbHBIX MPOLECCOB W SIBICHUN W TMPH PEIIEHUH 33/1a4, B TOM YHCJIE M3 JAPYIHX y4eOHBIX
NPEAMETOB;

II17) ymenue onepupoBaTh MOHATHAMU: Tpad, CBsI3HBIA Trpad, mepeBo, LUK, rpad Ha
IUIOCKOCTH, YMEHHE 33/1aBaTh M ONUCHIBATH Tpadbl Pa3aMUHBIMU CIIOCOOAMHU; HCIIONB30BATh
rpadbl IpU peIIeHUH 3a1aY;

I118) ymeHue cBOOOIHO OMEpPUPOBATH MOHATHUSMH. COUETAHHE, MEPECTAHOBKA, HYUCIO
COYETaHUH, YUCIO TMepecTaHOBOK, OMHOM HBIOTOHA, yMeHHEe NPUMEHSTb KOMOHHATOPHBIE
(bakThI U paccy>KAEHUs 1T PELICHHS 3a71ad,;

I119) ymeHue onepupoBaTh MOHATUAMHU: HATYPAJIbHOE YHCIIO, IIEJI0€ YHUCIIO, OCTATOK I10
MOAYJII0, PAaLlMOHANBHOE YHUCIO, MPPALMOHAJIBHOE HYHCJIO, MHOXKECTBA HATYPAIBbHBIX, LENBIX,
paLMOHATBHBIX, JNEHWCTBUTEIBHBIX YHCENI, YMEHHE UCIONb30BaTh TNPU3HAKH IEIUMOCTH,
HaVMEHbIINK OOIMH AeNUTeNh M HauMeHbllee ollee KpaTHOe, anroputM EBkimpma npu
peLIeHnH 3a1a4; 3HAKOMCTBO € Pa3JIMYHBIMU O3ULIMOHHBIMU CHCTEMAaMH CUUCIICHUS,

I120) ymenue cBOOOIHO ONEPHPOBATH MOHATHUSMH. CTENEHb C LEJNbIM IOKa3aTeleM,
KOpEHb HATypajbHOH CTENEeHH, CTENeHb C palHOHAIbHBIM IIOKa3aTeleM, CTeNeHb C
IEeHCTBUTENIbHBIM (BELIECTBEHHBIM) MOKa3aTeieM, JIorapudm 4ucia, CHHyC, KOCUHYC U TAHT€HC
IPOU3BOJILHOTO YHUCIIA;

I121) ymeHnue omepupoBaTh MOHSATHIMH: TOXKIECTBO, TOXKIECTBEHHOE NpPeoOpasoBaHMUE,
ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YpPaBHEHHWH M HEPABEHCTB, PAaBHOCHJIBHOCTH YPaBHEHUI,
HEPaBEHCTB U CHCTEM, paLUOHAJbHBIE, WPPALMOHAIBHBIE, TIOKA3aTENbHbIC, CTEIEHHbBIE,
JorapupMUUECcKe, TPUTOHOMETPUYECKHE YPAaBHEHUs], HEPABEHCTBA M CHCTEMBI, YMEHHUE PeIlaTh
ypaBHEHUsI, HEPABEHCTBA M CHCTEMBbI C MOMOINBIO PAa3IMYHBIX NMPUEMOB, PELIaTh yPaBHEHHUS,
HEPaBEHCTBA M CHCTEMBI C TIapaMeTPOM; MPUMEHSTh YPAaBHEHUs], HEPABEHCTBA, UX CHUCTEMBI JUJIS
peLIeHnsT MAaTEeMAaTHUECKUX 3aa4 U 3a/1a4 U3 Pa3JINYHbIX O0JaCTe HAYKU U PEaIbHOM JKU3HH,

I122) ymeHue cCBOOOAHO OMNEPUPOBATH MOHATUSAMHU. Tpaduk QyHKUMH, oOpaTHas
¢byHKUMSA, KOMOO3MLUS (YHKUMHA, JUHEHHas (QyHKUUS, KBaApaTUdHas (YHKLUUS, CTETICHHAs
byHKUMS ¢ LeNbIM  [OKa3aTeJeM,  TPUrOHOMeTpHueckne  (QyHKIuH,  oOpaTHbIe
TPUTOHOMETpHUECKHEe (YHKIMK, I[OKa3aTelbHass M Jorapumuueckass (QyHKIUH, YMEHHE
cTpouTh rpaduky GyHKIHHA, BEIMOJHATE Mpeodpa3oBaHus rpaguKoB QyHKIIHIA,

YMEHHUE HCIIONb30BaTh rpaduku GyHKIMN ISl I3YYEHUs IPOLIECCOB U 3aBUCUMOCTEN IpU
peLIeHnH 3a/1a4 U3 APYTUX Y4eOHBIX MPEAMETOB U M3 PEAbHOHN JKU3HU, BBIpaXaThb (GpopMyaMu
3aBHCHMOCTH MEXAY BEINIHMHAMH,

yMeHHE CBOOOIHO OINEpPUPOBATh MOHATHUSIMH. YETHOCTb (PYHKIHMH, NEPUOTUYIHOCTD
(YHKUNH, OrpaHUYEHHOCTb (YHKLUHUH, MOHOTOHHOCTh (PYHKLHMH, 3SKCTpeMyM (yHKLUH,
HanOospllee M HaWMeEHbIIee 3HaYeHWs (QYHKIUH Ha TPOMEXKYTKE, YMEHHE IPOBOIUTH
uccienoBanue GyHKINY,

YMEHHE HCIONb30BaTh CBOHCTBA U Tpaduku (GyHKIUA Ui pelleHus ypaBHEHHHH,
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HEPaBEHCTB M 3a/a4 C IapaMmeTpamy; n300pakaTb Ha KOOPIWHATHOM TUIOCKOCTH MHOXKECTBA
pELIeHU ypaBHEHUI, HEPABEHCTB U UX CUCTEM,

123) ymeHue  cBOOONHO  OMepUpPOBATH  MOHSITHAMU.  IOCIEIOBATEIBHOCTD,
apupMeTHyecKasi TMPOrPecCHs, TeOMETPHUEecKass Nporpeccus, OecKOHEeYHO yObIBaroImas
reOMETPUYECKasl IPOrPeCCHsl, yMEHHUE 3a4aBaTh MOCIEAOBATEIBHOCTH, B TOM YHUCJIE C TOMOLIBIO
PEKYPPEHTHBIX (POPMYT;

1124) ymeHue onepupoBaTh MOHITUSMHU: HEPEPHIBHOCTh (PYHKLIUH, aCHMOTOTHI rpaduka
¢byHKUMH, TIepBas U BTOpasl MPOM3BOAHAS (PYHKLUHU, T€OMETPUYECKHA U (PU3MUECKUI CMBICIT
NPOM3BOJHON, MepBOOOpa3Hasi, ONPENEJCHHBbIH WHTErpaj, yMEHHE HaxOOUTh ACHMITOTHI
rpapuka (yHKIMM;, YMEHHE BBIYHCISTH IMPOU3BOAHBIE CYMMBI, NPOWU3BEICHUS, YAaCTHOTO M
KOMIIO3ULIMH (PYHKIMHA, HAXOIUTh YPaBHEHHE KacaTebHOU K rpaduKy (yHKIHH,

YMEHHE HCIIOJIb30BaTh MPOU3BOMHYIO JJII MCCIENOBaHMUA (PYHKIMH, IUI HAXOXKIACHUS
HAMJTYYIIErO PeIleHHs B MPUKJIAJHBIX, B TOM YHUCJIE COLUAIBHO-IKOHOMUYECKUX U (PU3HIECKIX
3amadax, s ONpPeNeseHuss CKOPOCTH U YCKOPEHUS, HaxXOIUTh IUIOManu U oO0beMbl puryp c
MOMOIIBI0 MHTErpana;, NPUBOAUTH MPUMEPBI MAaTEMAaTUYECKOrO MOAEIHPOBAHUS C MOMOILIBIO
i depeHInaNbHBIX YpaBHEHUH,

I125) ymeHnue onepupoBaTb NOHATUAMU: KOMIUIEKCHOE YHCIO, COMNpPSDKEHHBIE
KOMILJIEKCHBIE YUCJIA, MOYJIb U aPTyMEHT KOMILUIEKCHOTO Yucia, (popMa 3armuch KOMITJIEKCHBIX
yrcen (reoMeTpudeckas, TPUTOHOMETpUYecKas H aireOpamyeckasl), yMeTb INPOU3BOAHTH
apupMeTHIecKre ACHCTBUS ¢ KOMIUIEKCHBIMU YHCIAMHE, MPUBOIUTH NMPUMEPHI HCIIOIb30BAHUS
KOMILJIEKCHBIX YHCEI,

I126) ymenue cBOOOAHO OMEPUPOBATH MOHSATHSIMU. CpelHee apuMeTnyecKkoe, Meaana,
HanOoJpllee M HAUMEHbLIEE 3HAYEHMs, pa3Max, AWMCIEPCUs, CTAHAAPTHOE OTKJIOHEHHUE IS
OMNMCAaHUS YMCIOBBIX NAHHBIX, YMEHHE HUCCIEAOBATb CTATUCTUYECKUE AAHHBIC, B TOM 4HCIE C
NpUMEHEHHEM TIpaUuecKuX METOIOB M BJIEKTPOHHBIX CPEACTB; rpadUIecKH HCCIEAOBATh
COBMECTHBIE HAOJIFOICHHSI C TIOMOLIIBIO THArPaMM PACCEUBAHMSA U JIMHEHHOH perpeccuy;

I127) ymeHue HAXOIUTb BEPOSITHOCTH COOBITUH C UCHOJNB30BAHUEM TpahUIECKIX
METO/IOB, MPUMEHSTh JJIsl PeIleHus 3a1a4 (GOPMyJIbl CIOXKEHHS U YMHOXXEHHUS BEPOSITHOCTEH,
dopmyny monHOH BepositHOCTH, popmyny bepHymmm, xkomMOuHaTtopHbIe (akTel U (HOPMYIIHI,
OLICHUBATh BEPOSTHOCTH PEAbHBIX COOBITUH, YMEHHE ONEepPUpPOBATH IMOHATHUSMH. CIy4aiHas
BEJIMYMHA, paCHpeAcsieHue BEPOATHOCTEH, MATEeMaTU4YeCKOe OXXKHAaHWe, JUCIePCUs U
CTAaHIAPTHOE OTKJIOHEHHWE CIY4YalHOH BeNMYWHBI, (QYHKIUH paclpeneNieHHs] W IUIOTHOCTH
PaBHOMEPHOIrO, MOKA3aTEJIbHOIO W HOPMAJIBHOIO pACHpPENETIeHUN, yMEHHE HCIONb30BaTh
CBOICTBA M3YYEHHBIX PACHpEAeNCeHUI Ui PelIeHus 3a7ad, 3HAKOMCTBO C MOHSTUSIMHU. 3aKOH
OONBLINX YHCEN, METOABl BBIOOPOYHBIX HCCIIENOBAHUHN, YMEHHE MPHUBOAUTH IPHMEPHI
NPOSIBJICHUS 3aKOHA OOJIBLINX YHCEN B IPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSAX,

I128) ymenme cBOOONHO ONEPUPOBATH TNOHATHSIMU. TOYKA, MpPsMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMHI YroJ, ABYTPaHHBIA YroJ, TPEXIPaHHBIA Yrou,
MEPECeKAOINECs], MapajulesIbHble U CKPELIMBAKOIIMECS MpsMble, Mapajule]bHOCTh U
NEPNEHAUKYJIAPHOCTb NMPSAMBIX U IUIOCKOCTEH, YroJI MEXAY NPSMBIMH, YIOJ MEXAy NPAMON U
MJIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSIMU, YMEHHE HCIOJIB30BATh NIPU PEIICHUH 3a4a4 U3yYEHHbIE
(bakThI U TEOPEMBI IIJITAHUMETPUH, YMEHHE OLICHUBATh Pa3MepPbl OOBEKTOB B OKPYIKAIOIIEM MHPE,
YMEHHE ONEPUpPOBATh MOHATUSMHU. MHOTOTPAaHHUK, CEYEHHE MHOTIOIPAaHHMKA, MPaBUJIbHBIN
MHOTOTPaHHHK, MPU3Ma, THUpamMuia, Gpurypa u moBepXHOCTh BPALICHUs, LIMIIMHIAP, KOHYC, LIap,
cepa, pa3BepTKa NOBEPXHOCTH, CEUEHHUS KOHyCca M IWIMHApA, MNapajuielbHble OCH WU
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OCHOBAHMIO, CEYEHHE MIapa, IUIOCKOCThb, Kacamomascs cdepsl, MUINHApPA, KOHYCa;, yMEHHE
CTPOUTH CEYEHHE MHOTOTPaHHHMKA, HM300pakaTb MHOTOTPAHHUKH, (UTYPBI M TIOBEPXHOCTH
BpallleHUs, UX CEYEHUs, B TOM YHCJIE C MOMOILIBIO 3JIEKTPOHHBIX CPEACTB, YMEHUE NMPUMEHSTh
CBOHCTBA r€OMETPUYECKUX (PUTYP, CAMOCTOSATENBLHO (POPMYyIHPOBATE ONMPEICTICHHS H3YYaeMbIX
¢buryp, BBIIBUTaTh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX I€OMETPUIECKHUX (PUTYp, OOOCHOBBIBATH
WM ONPOBEPTaTh MX; YMEHHE MPOBOAMUTH KiIAaCCU(PUKALMIO QHUTYp MO Pa3IMIHBIM MPU3HAKAM,
BBIMOJIHATh HEOOXOAMMBIE JOTOJIHUTEIbHBIE TIOCTPOSHUS,

1129) ymenune cBOOOAHO OMEpUPOBaThH MOHATHUSAMH. IUIOIAAbL (PUTYpPBL, 00beM (GUTYypHI,
BEJIMYMHA YIJIa, PACCTOSIHUE OT TOUKH A0 IJIOCKOCTH, PACCTOSIHUE MEXKIY NPSAMBIMH, PACCTOSTHUE
MEXAY TUIOCKOCTSIMH, TUIOINAAb C(epbl, IUIOMAAb MOBEPXHOCTH MHPAMHIBI, MPU3MBI, KOHYCA,
IMHAPA, 00beM KyOa, MPSMOYTOJNBHOTO MapayljIesienunena, THPaMHIbl, MPU3MBbL, LAJIHHAPA,
KOHYCa, [Iapa; yMEHNE HaXOUTh OTHOIIEHHE 00BeMOB IOAOOHBIX (PUTYD;

1130) ymeHnue cBOOOAHO ONMEPHPOBATH MOHATHIMU: JBH)KEHUE, MapajuIeIbHbIN MEepPEeHoC,
CUMMETpUSl Ha TUIOCKOCTH U B MPOCTPAHCTBE, TOBOPOT, MpeodpasoBaHue nonodus, nmonoOHbIe
burypnl; yMeHue pacro3HaBaTh paBHbIE W TOAOOHBIE (UIYpHL, B TOM HHCJIE B MPHPOIE,
UCKYCCTBE, apXMUTEKType, yMEHHE MCIOJb30BaTh TE€OMETPUYECKHUE OTHOLIEHUS, HaXOOUThb
reOMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJI, IUIOMans, 00beM) MpH pEeIleHHH 3ajad U3 APYIHx
yueOHBIX IPEAMETOB H U3 PEeaJbHOHN JKU3HH,

I131) ymerne cBOOOAHO ONEPUPOBATDH MOHITUSMH: MPSIMOYTOJIbHAS CUCTEMA KOOPUHAT,
BEKTOpP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOPa, CYMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA
YHCIIO, PAa3JIOKEHNE BEKTOpa MO 0asmcy, CKAIIpHOE MPOU3BEAEHHE, BEKTOPHOE NIPOU3BEEHHE,
Yroj MeXAy BEKTOpPaMH, YMEHHE HCMOJb30BaTb BEKTOPHBIM M KOOPAMHATHBIA METOA s
pelIeHnsT TeOMETPUYECKUX 3ahad M 3a7a4 JPyrux y4eOHbIX NPEIMETOB, OIEPUPOBATH
MNOHATUSIMU: MaTpuua 2 X 2 u 3 X 3, onpeneauTenb MaTpPULBL, TeOMETPUYECKUN CMBICI
ONPEACITUTES,

I132) ymeHue MonenupoBaTh peajbHble CUTyallMHd Ha SI3bIKE MaTE€MaTHKH; COCTaBISATH
BBIPAJKCHUsI, YPABHEHHUs, HEPABEHCTBA WU HUX CUCTEMBbI IO YCJIOBHUIO 3aJa4yH, HCCIEAOBATb
MIOCTPOECHHBIE MOJIENI C MCIIOJIb30BAHUEM amrapara aireOpbl, HHTEPIPETHPOBATh NMOTYYEHHBIN
pe3ynbTar, CTPOUTH MATEMAaTUYECKHE MOJEIM C IOMOIUBK) TE€OMETPUYECKUX TOHATHH U
BEJIMYUH, pELIAThb CBSI3aHHbIE C HUMH MPAKTHYECKHE 3a7a4H, COCTABJISITH BEPOSTHOCTHYIO
MOJIeJIb U MHTEPIPETUPOBATh MOJYUYECHHBIN PE3yNbTaT, PeIlaTh NPUKIAIHbIE 3aja4l CPEACTBAMU
MAaTE€MAaTHYECKOrO aHaIN3a, B TOM YHCIE COLUAIBHO-JKOHOMHYECKOTO M (PU3MUECKOro
XapaKTepa,

I133) ymeHue BbBIOMpaTh MOOXOMSIIUN METON [UIs pEIleHUs 3a7ayd, INOHUMAaHHE
3HAYUMOCTH MAaTE€MAaTHKH B W3yYEHHH MPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBJICHHIA,
YMEHHE paclO3HaBaTb MPOSIBJIEHHE 3aKOHOB MAaTEMAaTUKU B HMCKYCCTBE, YMEHUE MPUBOIUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITHI POCCUICKON U MUPOBOM MaTeMAaTUYE€CKON HAYKH.

Oco6oe 3HaAYeHHe AHCUMIIMHA HMeeT npu dopmupoBanuu u pazsutun OK:

OK 01. BeiOupate cnocoObl pemeHHst 3amad NpPo(eCcCHOHANBHOW e TebHOCTH
NPUMEHHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnosnb3oBaTb COBPEMEHHbIE CpeNCTBAa IOHUCKA, aHANIM3a W HMHTEpPIpeTaLuu
uHpopManuy, 1 UHOOPMALIMOHHBIE TEXHOJIOTUH JJISI BBIMOJHEHHS 3a1a4d NpodecCHOHATbHON
AeATeNbHOCTH.
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OK 03. ITnaHupoBath M peajn3oBbIBATh COOCTBEHHOE NMPOQPECCHOHATIBHOE 1 JINYHOCTHOE
pa3BUTHE, NPEANPUHUMATENBLCKYIO ESTENbHOCTh B MpodeccHoHanbHOR cdepe, UCTOonb30BaTh
3HAHUS 10 IPABOBOH 1 (PUHAHCOBOM MPAMOTHOCTH B PA3JIMYHBIX KH3HEHHBIX CHTYAIUSX.

OK 04. D¢dpexruBHO B3anMOAEHCTBOBATH U padOTATh B KOJUIEKTUBE I KOMAHIE.

JIMYHOCTHBIE PE3YJbTATBI PEAJTH3ALNH NPOrPAMMbI BOCHHTAHHS:

JIP 3. IIposBasrOIMI aKTUBHYIO I'PAa’KAAHCKYIO MO3ULIUIO HA OCHOBE YBAXKEHUs 3aKOHA U
NPABOTIOPSAKA, MPaB M CBOOOI COTpakgaH, YBAKEHHs K HMCTOPHUECKOMY H KYJIBTYPHOMY
Hacnenuio Poccun. OCO3HAHHO U JEATENBbHO BBIPAKAIOLIUN HENpUsTHE AUCKPUMMHALUU B

o0ImecTse MO COLMAJbHBIM, HALMOHAJIBHBIM, PEIUTHO3HBIM NPU3HAKaM, JKCTPEMH3MA,
TEPPOPU3MA, KOPPYILHH, AaHTUTOCYAAPCTBEHHOH pestenpHOCTH. OOnamaromuii  OmbITOM
IPAKIAHCKOH COIMAJbHO 3HAUYUMON [EATENIbHOCTH (B CTYIEHYECKOM CaMOYIPaBJICHUH,
IOOpPOBOJIBUECTBE, HKOJIOTUYECKHUX, TMPUPONOOXPAHHBIX, BOCHHO-NIATPUOTUYECKUX U Jp.
OOBEMHEHUSAX, aKUUAX, mnporpammax). llpuHumaromuii ponp u3dHWparenss W ydacTHHKA
OOIEeCTBEHHBIX OTHOLIEHNH, CBSI3AHHBIX C B3AaMMOAEHCTBUEM C HAPOJHBIMU H30paHHUKAMU

JIP 4. IlposBasromnii U AEMOHCTPUPYIOLIUN YBAKEHUE K TPYAY YEJIOBEKA, OCO3HAKO LU
LIEHHOCTb COOCTBEHHOTO TpyZla M TpyAa Opyrux Jroaed. ODKOHOMHYECKH aKTHUBHBIH,
OPUEHTHUPOBAHHBIN HA OCO3HAHHBIN BBIOOP cepbl MpoheCCHOHANBHON AEATENIbHOCTH C YUETOM
JUYHBIX JKU3HEHHBIX IUJIAHOB, TOTPEOHOCTEH CBOEH CEeMbH, POCCHHCKOro olmecTsa.
BrIpaxaromuii 0CO3HAaHHYK0 TOTOBHOCTH K IOJIYYEHHIO MPO(ECCHOHATBHOrO 00pa3oBaHUs, K
HETPEPHIBHOMY 00pa30BaHHIO B TEYCHUE JKU3HU J[eMOHCTPUPYIOIINN TO3UTHBHOE OTHOLICHHE

K PEryJHPOBAHUIO TPYIOBBIX OTHOLIEHWH. OpHEHTHPOBAHHBIA HAa CaMOOOpa3oBaHHE U
npoeCCHOHATIPHYI0 TEPENOArOTOBKY B YCJIOBHUSAX CMEHbI TEXHOJIOTMYECKOTO YKJiana |
COIYTCTBYIOIIUX COLMANbHBIX nepeMeH. Crpemsmuiicss K (OPMHUPOBAHUIO B CETEBOH cpene
JMYHOCTHO U MPO(ECCHOHAIBHOTO KOHCTPYKTUBHOTO «IH(POBOro cienay

JIP 6. OpueHTHpOBaHHBIH Ha  NpoeCCHOHANBHBIE  JTOCTHIKCHMS, INEATENILHO
BBIPAKAIOLIINI [TO3HABATEIBHBIE HHTEPECHI C YUETOM CBOHMX CITOCOOHOCTEH, 00pa3oBaTeIbHOIO U
npodeCcCHOHATBPHOrO MapIIPyTa, BEIOPAHHON KBAJTH(UKALIHH.

JIP9. CoszHaromuii IEHHOCTh JKWU3HU, 3A0pOBbst U Oe3omacHoctH. CobOmonmaromuil u
MPOMAraHIUPVYIOIINI 370pOBBIA 00pa3 KU3HU (3MOPOBOE NHUTAHUE, COOJIONCHHE TUTHEHBI,
PEKUM 3aHATHH M OTHbIXA, (PHU3MYECKash AKTUBHOCTb), NEMOHCTPUPYIOIIUN CTpEeMJIEHHE K
¢du3nUecKkoMy COBEPIIEHCTBOBAHUIO. [IposiBIIstoINil co3HaTENbHOE 1 OOOCHOBAHHOE HETIPUSITHE
BPEIHBIX NMPUBBIYEK U OMACHBIX HAKJIOHHOCTEH (KypeHue, yrnoTpeOiIeHne aikorois, HApKOTHUKOB,
NICUXOAKTUBHBIX BEIIECTB, A3apTHBIX Wrp, JIOOBIX (OpM 3aBUCHMOCTEH), NECTPYKTHBHOTO
NOBEZICHHs B OOIIECTBE, B TOM YHCJIE B (P POBOI cpene.

1.4. PexomeHnayeMoe KOJTHYECTBO YACOB HA OCBOEGHHE NPOrPAMMBI AHCLHMILIHHBI:

00s13aTeNIbHON ay JUTOPHOH yueOHO# Harpy3ku obydaromerocs — 252 4aca,
CaMOCTOSITENIbHOM paboThl oby4aromerocs — 10 4acos.
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2 CTPYKTYPA U MIPUMEPHOE COJAEP)XAHUE YYEBHOM JUCOUILINHBI

2.1. O6beM AUCUUINUINHBI U BUAbI Y4eOHOH padoThI

Bun yueOHoii padoThI

O0BeM yacoB

Oo0s3aTeibHAS Ay IUTOPHAA YueOHAs1 HATPY3Ka (Bcero) 252
B TOM YHCIIE:
meopemuueckoe 00yyeHue 182
NpaKkmuyeckue 3auamus 70
B  ¢opme  mpakTmueckoli = moarotoBku  (MpodeCCHOHAIBHO 100
OPUEHTUPOBAHHOE CONIEPIKAHHE)
meopemuueckoe 00yyeHue 62
NpaKmuyeckue 3aHamus 38
CamocTositenbHast pabota (Bcero) 10

MHauBuayaapHbIN MPoekT (na/Her)™* *

He NpeodycMOmpeHo

I Ipomesicymounas ammecmayus 6 hopme. SK3amMeH
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2.2. TemaTnuyeckuii NJIaH U coAepRaHUe Y4eOHOH AUCHUIIINHBI «MaTeMaTHKa»:

Conepxkanue yueOHOro marepuaa (0CHOBHOe U nMpodeccHoHAJIBHO-

HaunmeHoBaHue pa3aesioB . Oo0nem YpoBennb
T Tem OpHEeHTHPOBAHHOE), J1A00PATOPHbIE H MPAKTHYECKHE 3aHSITHSI, NIPUKJIATHOH MOAY.JIb 4ACOB OCBOCHIIS
(npu HATMYHH)
1 2 3 4
OcHoBHOE cofiepkaHue
1 Pazpen. IloBTOopenne Kypca MATEMATHKH OCHOBHOH HIKOJIbI 16
Tema 1.1 Conep:xkaHue yueOHOro MaTepHaJa:
ens u 3anaun Ilpogheccuonanvrno-opuenmuposannoe codeprycanue (codeprcanue NPUKIAOHOZ0
MaTeMaTUKH pU MOO0yiis)
OCBOEHUHU CIIELUAIBHOCTH | 1 basoBble 3HaHMA W yYMEHHS TIO MaTeMaTHKe B MPOPECCHOHAIPHOW U B 2 1
MOBCETHEBHOM N1€ATEIbHOCTH.
Tema 1.2 Conep:xkaHue yueOHOro MaTepHaJa:
UYucna v BbIYUCIEHUS. Ilpogpeccuonanvno-opuenmuposannoe cooepiricanue (codepiicanue NPUKIAOHOZO0
Bripaxkenus u MOOyiis)
npeobpazoBaHus 2 | JlelicTBUS Ha MOJOKUTEIBHBIMUA U OTPULIATENIbHBIMH YHCJIAMHU, OOBIKHOBEHHBIMH H 2 1
OecATUYHbIMH n1poOsimu.  [leficTBus cO cTemeHsMH, (OPMYJIBI COKPAIIEHHOTO
yMHOXKeHUs. JleficTBUs O cTeneHs MU, (POPMYJIIbI COKPAIIEHHOT'O YMHOKEHHSI.
Tema 1.3. Copep:xanue yueOHOro marepuaJa:
I'eomerpus Ha mnockoctu | Ipodheccuonanvno-opuenmuposannoe coodepiicanue (cooepiwcanue HPUKIAOHOZ0
MOOyiis)
3 Buner mnockux ¢uryp m ux miuomanb. IIpakTHKO-OpHEHTHPOBAHHBIE 3a0add B 2 1
Kypce T€OMEeTPUHN Ha IMJIOCKOCTH
IIpakTuueckoe 3ansitue Ne 1. [IpakTHKO-OpHEHTHUPOBAHHBIE 33/1a4U B KypCe Fr€OMeTpUU 2 2

Ha IIJIOCKOCTH

Tema 1.4
IIpoueHTHBIE BEIYUCAEHUSA

Conep:xkaHue yueOHOro MaTepHaJa:
Ilpogpeccuonanvno-opuenmuposannoe
MOO0yiis)

cooeprrcanue  (codeprcanue HPUKIAOHOZ0
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IpakTnyeckoe 3anaTue Ne 2 IIpocTble MPOLEHTHI, pa3Hble COCOOBI UX BBIYMCIICHUS. 2
CnosxHble MPOLIEHTHL
Tema 1.5 Conep:kaHue yueOHOro MaTepHaJa:
VpasHeHus u HepaBeHCTBa | IIpogheccuonanvno-opuenmuposannoe coodepiicanue (cooepiwcanue HPUKIAOHOZ0
MOOyiis)
IpakTnyeckoe 3ansitue Ne 3. Jluneiinblie, KBaapaTHbIE, POOHO-TMHEHHbIC YPABHEHHS U 2
HEPaBEHCTBA.
Tema 1.6 Conep:kaHue yueOHOro MaTepHaJa:
Cucrembl ypaBHeHUN U 4 CriocoObl pemeHust cucTeM JHHEHHBIX ypaBHeHHWH. [lonsaTus:: marpuua 2x2 u 3x3,
HEPABECHCTB onpeaenutens martpuubl. Merong Kpamepa. Cucrembl HeIMHENHBIX ypaBHEHUI.
CucreMbl HEPaBEHCTB. 2
Tema 1.7 Conep:xkaHue yueOHOro MaTepHaJa:
BxonHO! KOHTPOJIBb IpakTnyeckoe 3ansaTHe Ne 4. Bprumcienus u mnpeoOpasoBaHus. YpaBHEHHS U
HepaBeHCTBa. ['eomerpus Ha miockoct. KonTponbHast paboTa 2
Paspen 2 IIpsiMmblie H VIOCKOCTH B NPOCTPAHCTBE 12
Tema 2.1 Conep:kaHue yueOHOro MaTepHaJa:
OcHOBHbIE MOHATHUS Ilpogheccuonanvrno-opuenmuposannoe codeprycanue (codeprcanue NPUKIAOHO20
CTEpEeOMETPUH. MOOyiis)
Pacnonoxenue npsiMeIx U | 5 IIpenmer crepeomerpun. OCHOBHBIE TOHATUS (TOYKA, MPsIMAsi, IUIOCKOCTb, 2

MJIOCKOCTEN npoctpancTBo). OCHOBHBIE  akCHOMBI  crepeoMerpuu.  Ilepecekarommecs,
napajjiejpHble M CKpelquBaroluecss  npsimele.  lIpusHak u  CBOWUCTBO
CKpPEeLINBAOIUXCs MPAMBIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI.

Tema 2.2 Conep:xkaHue yueOHOro MaTepHaJa:

ITapannenbHOCTL NPSMBIX
MPSIMOU U MJIOCKOCTH,
MJIOCKOCTEN

2

Ilpoheccuonanvno-opuenmuposannoe codepryucanue (codeprcanue NPUKIAOHO20
MOO0yiis)
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6 | [apannensHble mpsiMass U Tuiockocth. Omnpenenenue. [lpusnak. CgoiictBa (c
nokasareabcTBoM). [lapannensabie mnockoctu. Onpenenenue. Ilpusnak. CoiicTea
(¢ nmokasarenbcTBOM). Terpasap u ero snemeHtol llapannenenwmen u ero
sneMeHThl. CBOMCTBA MPOTUBOMOJOXKHBIX IPAHEH U JUArOHaNIeH mapalijieenuneaa.
IToctpoenue ceuennii. Pemenue 3anay.

Tema 2.3
IlepneHnuKyIAPHOCTD
MPSIMBIX, MPSIMOU U
IUIOCKOCTH, TIJIOCKOCTEH

Coaep:kaHue yueOHOro MarepuaJia:
Ilpogheccuonanvrno-opuenmuposannoe codepryucanue (codeprcanue NPUKIAOHOZ0
MOO0yiis)

7 IlepnennuxynspHble npsimble. IlapanienbHble nOpsiMble, NEPNEHAUKYIAPHbIE K
mwiockocTy.  IIpu3Hak  NepHNeHAUKYISIPHOCTM  MHpsIMOM M IUIOCKOCTH.
HoxkazatenbcTBo. Ilepnennuxyssip u HaxioHHas. IlepneHnuKysipHbIE MIOCKOCTH.
IIpusnak nepneHauKyIAPHOCTH MIOCKOCTEN. Jl0Kka3aTenbCTBo.

Paccrosnus B mpocTpaHCTBE

Tema 2.4 Coaep:xkaHue yueOHOro MaTepHaJa:
T M X v
copeMa 0 Tpe 8 Teopema o Tpex mepneHAMKYJsIpax. YToJ MEKAy HPSMONH M IJIOCKOCTBIO. YTON
TICPICHANKY IApax MEKAY TUIOCKOCTSIMH
Tema 2.5 Coaep:kaHue yueOHOro MaTepHaJa:
[TapannensHble, Ilpogheccuonanvno-opuenmuposannoe codeprycanue (codeprcanue NPUKIAOHOZ0
NEePNEeHAUKYISpHbIE, MOOyiis)

CKPCHIMBAOMHUECH TIPAMBIE

IIpakTuueckoe 3ansitue Ne S. AkcuoMsl ctepeomeTpun. IlepneHIUKyISIPHOCTD MPsIMON
U IJIOCKOCTH, MNapaUIeNbHOCTh JABYX MNPSAMBIX, MNEPHNEHAUKYJIAPHBIX IJIOCKOCTH,
NEPNEeHAUKYJIAPHOCTD IIOCKOCTEN

Tema 2.6
Pemenne 3anau. IIpsmble n
IJIOCKOCTH B
IIPOCTPAHCTBE

Coaep:xkaHue yueOHOro MaTepHaJa:

[paxkTuueckas padora Ne6. PacrnosiokeHrne NPsAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.
IlepneHnuKyISIpHOCTh U NApajuIebHOCTb MPSIMBIX U IJIockocTeil. Ckpelniusaromuecs
npsimbie. KoHTpOspHAs paboTa
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Pa3aen 3. KoopanHaTbl U BeKTOPBI 10
Tema 3.1 Coaep:xkaHue yueOHOro MaTepHaJa:
HexapToBbl KOOpAUHATHL B | Ilpogheccuonanvno-opuenmuposannoe cooepiricanue (codepiicanue NPUKIAOHOZO0
npocTtpaHcTBe. PaccrosiHue | modyiin)
MEXJy IByMs TOUKaMU. | 9 JlexapToBbl KOOpAMHATHI B mpocTpaHcTBe. IIpocrelimue 3agaun B KOOpAMHATAX. 2
Koopnunatsl cepennHbl Paccrosinue wMexxay OBYMsT TOYKaMH, KOOPAMHATBI CEpPeNMHbl  OTpe3Ka
oTpe3ka Kombunuposannoe 3ansrue
Tema 3.2 Coaep:kaHue yueOHOro MaTepHaJa:
Bexrtopel B mpocTpaHCTBE. BexTopsl B mpocTpancTse. ClioskeHHEe U BBIMUTaHUE BEKTOPOB. Y MHOXKEHHE 2
VYron mexny Bekropamu. | 10 | BekTopa Ha uncio. Kommnanapasie BekTopbl. CKaasipHOE MPOU3BEACHIE BEKTOPOB.
CkanspHoe nmpousBesieHne PasnoxxeHue BekTOpa Mo TpeM HEKOMILIAHAPHBIM BEKTOPaM.
BEKTOPOB 11 | KoopauHaThl BEKTOpa, CKaJIsIPHOE MPOU3BEAEHHUE BEKTOPOB B KOOPAMHATAX, YroJ 2
MEX]ly BEKTOpPaMHu, yrojl MEeKAY MPsIMON U IJIOCKOCTBIO, YTOJ MEKAY MIOCKOCTSIMU.
YpaBHEHHE MIOCKOCTH.
Tema 3.3 Coaep:xkaHue yueOHOro MaTepHaJa:
IIpakTuko- Ilpodheccuonanvrno-opuenmuposannoe codeprycanue (codeprcanue NPUKIAOHO20
OpPUEHTUPOBAHHbBIE 33aJ1aul | MOOY/is1)
Ha KOOPJAWHATHOU IIpakTuyeckoe 3ansaTue Ne7. KoopanHaTHas miockocTb. Beraucnenue paccTosHui u 2
IJIOCKOCTH MJIOIIAIe Ha MIOCKOCTH. KONMM4eCTBEHHbIE pacyeThl.
Tema 3.4 Coaep:xkaHue yueOHOro MaTepHaJa:
Pemenne 3anauq. IIpakTnueckoe 3ansitue Ne 8.J[exkapToBBl KOOpAMHATEI B MpoOCTpaHCTBE. BekTopbl B 2
Koopnunate! u BeKTOpbl | mpocTpaHcTBe. ClIOKEHHE W BBIUMTAHHE BEKTOPOB. YMHOXXEHHE BEKTOpPAa Ha YHCIO.
Kommnnanapubie BekTopbl. CKalsipHOE Mpou3BeieHne BEKTOpoB. Pa3nolkeHne BeKTopa 1o
TPpEM HEKOMIUIaHapHbIM BekTopam. lIpocrelimne 3anauu B KoopauHaTax. KoopauHatsl
BEKTOpa, PAaCCTOSTHUE MEXIY TOUKaMM, KOOPIWHATBHl CEpeluHBbl OTPE3Ka, CKaJsipHOe
IIPOU3BE/IEHNE BEKTOPOB B KOOPJMHATAX, YIOJ MEXIy BEKTOPaMH, YTOJl MEXy NpsSMOHN U
IUTOCKOCTBIO, YTOJI MeXKAY TutockocTsiMu. KoHTponbHast padoTta
Pa3ngen 4. OcHoBbl Tpuronomerpuu. Tpuronomerpuyeckue GyHKuUuH 26
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Tema 4.1
Tpuronomerpuueckue
($yHKIMU IPOM3BOJIBHOTO
yria, uncia. Paguannas u
rpagycHasi Mepa yria

Coaep:kaHue yueOHOro MaTepHaJa:

12

Panuannas Mepa yrina. IloBopoT Touku BOKpyr Hadaja koopauHar. OnpeneneHue
CHHYCa, KOCHHYCa, TAHI'€HCA U KOTAaHI'eHCa. 3JHAKU CHHYCa, KOCHHYCa, TAaHI'€HCa U
KOTAHT€HCA MO0 YETBEPTSIM. 3aBUCUMOCTb MEKIY CHHYCOM, KOCHHYCOM, TAHT€HCOM
1 KOTaHM€HCOM OJIHOT'O M TOT'O K€ YTJa.

Tema 4.2
OcHoBHbIE
TPUTOHOMETPUYECKUE
TOXKAECTBA.
DopMy bl IPUBEAECHUS

Coaep:kaHue yueOHOro MaTepHaJa:

13

Tpuronomerpudeckue Toxnectsa. CHHyC, KOCUHYC, TAHI€HC U KOTaHI€HC YIJIOB O
u - a. @opmyIbl IpUBEAEHUS.

Tema 4.3
CuHyc, KOCHHYC, TAHT€HC
CYMMBI U pa3HOCTH JIBYX
yTJIOB
CuHyC U KOCHHYC
OBOMHOrO yria. @opmyibl
MOJIOBUHHOTO yIJja

Coaep:kaHue yueOHOro MaTepHaJa:

14 | Cymma u pasHocTbh cuHycoB. CyMMa U pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC
aBoiiHoro yrjma. @opmynel  monoBuHHOrO yria. IlpeoOpasoBanus CymMMBI
TPUTOHOMETPHUYECKUX (PYHKLIUN B IPOU3BEIEHHIE U IIPOU3BENECHUS B CYMMY.

15 | BolpaxkeHne TPUTOHOMETPUYECKMX (PYHKIMI depe3 TaHMeHC MOJOBHHHOTO

aprymenTa. [IpeoOpazoBaHus MPOCTEHIINX TPUTOHOMETPHUIECKUX BBIPAKECHHHN.

Tema 4.4
DyHKIUH, UX CBOUCTBA.
CriocoObI 3amanmst

Coaep:kaHue yueOHOro MaTepHaJa:

16

Ob6nacTh onpeneneHUuss U MHOKECTBO 3Ha4eHMH (yHKIMA. YETHOCTh, HEUETHOCTD,
nepuoaudHOCTh PyHKUMH. CriocoOb! 3ananus PyHKIUH.

byHKIUH
Tema 4.5 Coaep:kaHue yueOHOro MaTepHaJa:
Tpuronomerpuyeckue 17 | Obnacth ompeneneHuss U MHOXKECTBO 3HAYEHUH TPUTOHOMETPHUYECKUX (YHKIUH.

($yHKIMH, NX CBOHCTBA U
rpaduku

UéTHOCTD, HEYETHOCTD, IEPUOJUIHOCTD TPUTOHOMETpUYecKnx (pyHkuuid. CBoiicTBa
u rpaduku GyHKIUHA Yy = COS X, Y = SIin X, y = tg X, y = ctg X.

Tema 4.6

Coaep:xkaHue yueOHOTro MaTepHaJa:
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IIpeobpazoBanne

IpakTnyeckoe 3anaTue Ne9. Cxxatue u pacTsokeHHE TPaQUKOB TPUTOHOMETPUUYECKHX

rpaduKoB byHKUHHA.
TPUTOHOMETPUYECKUX [IpeobpazoBanue rpa@ IKOB TPUTOHOMETPHUYECKUX (PYHKLIUH
byHKIUH
Tema 4.7 Coaepxanue yueOHOro MmatepuaJa:
Onucanue Ilpogheccuonanvrno-opuenmuposannoe codepryucanue (codeprcanue NPUKIAOHOZ0
MIPOU3BOJCTBEHHBIX MOOyiis)

IPOLIECCOB € TOMOIIBIO
rpadpukoB GpyHKIHIA

18 | Mcnonb3oBaHne CBOHCTB TPHUTOHOMETPHUYECKHX (YHKIMHA B NMPOheCCHOHATBHBIX
3amaqdax

IIpakTnyeckoe 3ansatue Ne 10. Mcronb3oBaHue CBONCTB TPUTOHOMETPUUECKUX
¢byHKUMH B TpOecCHOHANBHBIX 3a/1a4ax

Tema 4.8 Coaep:kaHue yueOHOro MaTepHaJa:

OGpatHsble 19 | Obparnbie TpuroHoMeTpudeckne pyHkunu. Ux cBoiictsa u rpaduku
TPUTOHOMETPHUECKHUE

byHKIIUN

Tema 4.9 Coaep:xkaHue yueOHOro MaTepHaJa:
Tpuronomerpuueckue

YpPaBHEHUSI U HEPABEHCTBA

20 | YpaBHeHHe cOS X = a. YpaBHEHHE Sih X = a. YpaBHeHue tg X = a, ctg X = a.
Pemienne TPUrOHOMETPUYECKUX YPAaBHEHUN OCHOBHBIX THUIIOB. MPOCTEHINNE
TPUTOHOMETPUYECKUE YPABHEHMs, CBOJALIMECS K KBAApPaTHBIM, pellaeMble
pa3oKEHNEM Ha MHOXKHTENW, OfHOpoaHble. lIpocrelimne TpUroOHOMETpUYECKHE

HEPaBEeHCTBA
Tema 4.10 Coaep:xkaHue yueOHOro MaTepHaJa:
Cucremsl 21 | CucreMbl IpOCTEHIINX TPUTOHOMETPUUECKUX YpaBHEHUN
TPUTOHOMETPUYECKUX
YpPaBHEHUI
Tema 4.11 Coaep:kaHue yueOHOr0 MaTepHaJa:
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Pemenue 3amad. OCHOBBI

IpakTnyeckoe 3ansaTue Ne 11[IpeoOpazoBaHine TPUTOHOMETPHUECKHUX BBIPAKEHHM.

TPUTOHOMETPUHU. Pemenre TPUrOHOMETPUYECKUX YPaBHEHUH M HEPAaBEHCTB B TOM 4HCIE C 2

Tpuronomerpuueckue UCTIOJIb30BAaHUEM CBOMCTB (DYHKIIMH.

byHKIIIN
Pazgen S. KommiekcHble uncjia 4
Tema 5.1 Coaep:kaHue yueOHOro MaTepHaJa:
KomnnekcHeble uncna 22 | Ilonstne xommiexkcHoro uucia. ConpskeHHble KOMIUIEKCHBIE UYHCJIA, MOXYJb U
apryMEeHT KOMIUIEKCHOro uuciaa. <Popma 3amucd  KOMIUIEKCHONO — 4ucCia 2
(reomeTpudeckas, TPHUTOHOMETpHUECKas, anreOpandeckas). Apudmernueckue
NEeNCTBUSI C KOMIUJIEKCHBIMU YUCIIAMU.
Tema 5.2 Coaep:kaHue yueOHOro MaTepHaJa:
IIpumenenue IIpakTuueckoe 3ansitue Ne 12. BrinonHeHue pacueToB C MOMOLIBIO KOMILIEKCHBIX
KOMIUIEKCHBIX YHCEll yucel. [Ipumeps! HCHOIB30BaHUS KOMIUIEKCHBIX YHCEN 2
Pazgen 6. IlpousBoaHasi pyHKUUH, ee MPUMEHEHUE 22
Tema 6.1 Coaep:kaHue yueOHOro MaTepHaJa:

ITonsiTHe NPOU3BOAHOM. 23 OmnpeneneHue YUCIOBOM MOCIEAOBATEIPHOCTH U CIOCOOBI ee 3amanus. CBOWCTBA
DopMyJibl U TpaBUiIa YHCJIOBBIX MoOcienoBarenpHocTell. OmnpeneneHue mnpezena MocienoBaTeIbHOCTH. 2
nud depeHIPOBAHUS Brrucnenue mpenmenoB  mocnenoBatenbHOcTel.  [lpemen  dyHkumm — Ha

O6eckoneuHoctu. Ilpemen ¢ynkumu B Touke. Ilpupamenue aprymenra.
[Ipupamenne ¢ysxkoun. 3amgadd, NPUBOASAILINE K MOHATHIO MPOM3BOIAHON.
Onpenenenye NpoU3BOJHON. ANTOPUTM OTHICKaHHSI IPOU3BOAHOM.
Tema 6.2 Coaep:xkaHue yueOHOro MaTepHaJa:
IIponsBoaHbIE CYMMBI, 24 Dopmynel nuddeperunposanus. [Ipasuna nuddepeHunpoBaHms 2

Pa3HOCTHU MPOU3BEICHUS,
YaCTHOTO

Tema 6.3

Coaep:xkaHue yueOHOTro MaTepHaJa:
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IIponssonubie
TPUTOHOMETPHUYECKUX
¢bynkumii. [IponsBogHast
CJIOJKHOM (PYHKIIMU

25

Omnpenenenne cnoxxaoil pyHkunu. [Ipon3BogHast TPUTOHOMETPHUECKUX (PYHKIIHI.
IIponsBonHas CIOXKHON (PYHKINU

Tema 6.4
Ilonsatue o

HETIPEPbIBHOCTH (YHKIIHH.

Meton uHTEPBAJIOB

Coaep:xkaHue yueOHOro MaTepHaJa:

26

ITonsitne HempepbiBHOH (yHKiuu. CaoiicTBa HenpepbiBHONW (yHKIMN. CBs3b
MEXIYy HENPEepPhIBHOCTbIO U Iu(pepeHIupyeMoCcTbi0 (YHKIMH B  TOUKE.
ANropUTM pelleHUs] HEpaBEHCTB METOJIOM HHTEPBAJIOB

Tema 6.5
I'eomerpuueckuil u

Coaep:kaHue yueOHOro MaTepHaJa:

¢busnaeckuii CMbICT 27 I'eomerpuueckuii CMBICT TPOM3BONHOW (PYHKUHMH — YIJIOBOH KO3(pPHUIIHEHT
IIPOU3BOAHOMN KacaTeabHOH K rpaduky (QPyHKIMU B TOUYKE. Y paBHEHHE KacaTeNbHOH K rpaduky
(byHKUMH. AJITOPUTM COCTaBJICHUS] YPABHEHUS KacaTeNbHOH K rpaguky (QyHKIMH
y=t(x)
Tema 6.6 Coaep:kaHue yueOHOro MaTepHaJa:

PU3NYECKUI CMBICT
MIPOU3BOAHOM B
poeCCUOHATTBHBIX
3aAa4ax

IpakTnyeckoe 3ansaTue Ne 13. Ousnueckuii (MEXaHMYECKUIT) CMBICT MPOU3BOAHON —

MI'HOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)

Tema 6.7

MOHOTOHHOCTD (PYHKLIUH.

Touku s3kcTpEMyMa

Coaep:xkaHue yueOHOro MaTepHaJa:

28

Bospacranne u yObiBaHuwe (PyHKOHMH, COOTBETCTBHE BO3PACTAHUS WM YOBIBAHUS
¢byHKUMH 3HaKy mpou3BOxHOW. IIoOHATHE NPOM3BOAHON BBICUIETO MOPSAKA,
COOTBETCTBHE 3HAKA BTOPOW MPOM3BOMHON BBITYKJIOCTH (BOTHYTOCTH) (YHKIMU
Ha OTpeske. 3a1auu Ha MAaKCUMYM U MUHUMYM. [IoHATHE aCHMIITOTHI, CIOCOOBI UX
ompeneneHusl. AJrOpUTM HCCIIENOBaHUS (PYHKLHUH M MOCTPOEHHs ee rpaduka c
MIOMOIIBEO TIPON3BOAHOH. [poOHO-nHEeHas QyHKIUSI
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Tema 6.8
Hccnenosanue GpyHKIUH 1

Coaep:kaHue yueOHOro MaTepHaJa:

29 HccnenoBanue GpyHKIIMN HA MOHOTOHHOCTD U MOCTPOEHUE rpaduKoB.
NOCTPOEHHE IpauKOB 5
Tema 6.9 Coaep:xkaHue yueOHOro MaTepHaJa:
Haubonbiee u 30 Haxoxxnenne HanOONbIIEr0o W HAMMEHBIIErO 3HAYCHWH (DYHKLMIA, MOCTPOCHUE
HauMeHblllee 3HaUeHUs rpadKOB MHOTOHWIEHOB € MCIIOJIb30BAHIEM amlapara MaTeMaTHIeCKOrO aHAIN3a 2
byHKIIUN
Tema 6.10 Coaep:kaHue yueOHOro MaTepHaJa:
Haxoxnenue Ilpogheccuonanvrno-opuenmuposannoe codeprycanue (codeprcanue NPUKIAOHOZ0
ONTHUMAJIbHOTO pe3yJibTaTa | MoOY/is)
¢ nomouibio npouspoaHon | lpakruyeckoe 3ansaTue Ne 14. Haumensinee u HanOombinee 3HaUeHHE QyHKINN 2
B [IPaKTUYECKUX 3a7a4ax
Tema 6.11 Coaep:xkaHue yueOHOro MaTepHaJa:
Pemenue 3agau. IpakTuueckoe 3ansaTue Ne 15, @opmynsr u mnpaswia auddepeHIUpOBaHMUS.
IIpoussonnas pynkuuy, ee | MccnenoBanue (QYHKIHIA ¢ MOMOINBI MPOM3BOAHON. Hambosblilee U HaMMeEHbIIEE 2
IIpUMEHEHUE 3HaueHus1 QpyHkumn. Konmponvnan paboma.
Pasnen 7. MHOTOrpaHHHKH H TeJ1a BPallleHHUs 34
Tema 7.1 Coaep:kaHue yueOHOro MarepuaJa:
Bepunel, pebpa, rpanu | Ilpopeccuonanvno-opuenmuposannoe cooeprycanue (codepircanue HPUKIAOHOZO
MHOIOrpaHHHUKA MOOyiis)
31 [Tonsitne MuHororpanHuka. Ero ajeMeHTI: BepiiuHbIL, pedpa, rpanu. J(uaroHans. 2
Ceuenue. Boinmykiible 1 HEBBIMYKJIbIE MHOTOIPaHHUKH
Tema 7.2 Coaep:xkaHue yueOHOro MaTepHaJa:
[Ipusma, ee 32 [Tousitne npusmel. Ee ocHoBaHust 1 OokoBbIe TpaHu. Bricota npusmel. [Ipsimas u 2

COCTaBJISIFOLIUE, CEYCHHUE.
IIpsimas u npaBunbHAs

HakJIOHHas nmpusMa. IIpasunbHas npusma. Ee ceuenne
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MIPU3MBI

Tema 7.3
[Mapamnenenunen, KyO.
Ceuenue ky0a,
napaJuiesenuresa

Coaep:xkaHue yueOHOro MaTepHaJa:

33 [Tapannenenumnen, CBOWCTBAa MPSIMOYTOJBHOTO Tapajuienenunena, kyd. Cedenue

2

KyOa, mapajurenenumnena

Tema 7.4
IIupamuna, ee

COCTaBJIAIOIINE, CCUCHUE.

IIpaBunbHas nupamuna.
YceyenHas nupamuaa

Coaep:kaHue yueOHOro MaTepHaJa:
Ilpogheccuonanvrno-opuenmuposannoe codeprycanue (codeprcanue NPUKIAOHO20
MOO0yiis)

34 IIupamuna u ee »saementsl. CeueHue nupamuzapl. IlpaBunpHas nupaMmuza.
Yceuennas nupamuaa

Tema 7.5
Boxosas 1 moaHas
MOBEPXHOCTb MPU3MBI,
MUPaMHUIbI

Coaep:xkaHue yueOHOro MaTepHaJa:

35 [Tnomaas GOKOBOM U MOJHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI

Tema 7.6
Cummerpus B kyOe,
napaJulesienuIesne,
npU3Me, MUpaMuze

Coaep:kaHue yueOHOro MaTepHaJa:

36 CuMMeTpusi OTHOCHTENBHO TOUYKH, NPsSMOH, Tutockoctd. CuMmerpuss B KyOe,
napajuleJIenunene, Npu3Me, NupaMune

Tema 7.7
IIpumepsl cummeTpuil B

Coaep:xkaHue yueOHOro MaTepHaJa:
Ilpoheccuonanvrno-opuenmuposannoe codeprycanue (cooeprcanue NPUKIAOHO20

npodeccun MoOyis)
HpakTnyeckoe 3ansaTue Ne 16. CuMMeTpus B IPUPOAE, APXUTEKTYPe, TEXHUKE, B OBITY
Tema 7.8 Coaep:xkaHue yueOHOro MaTepHaJa:
IIpaBunbHBIE IIpakTnuyeckoe 3ansTue Ne 17. Ilonatue npasuapHOro MHOrorpanHuka. CpoiicTsa

MHOT'OrpaHHUKH, UX

MPaBUJIBHBIX MHOT'OI'PAaHHUKOB
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CBOMCTBA

Tema 7.9
HMunuuap, ero
cocrasistrorue. CedeHue

Coaep:xkaHue yueOHOro MaTepHaJa:
Ilpogheccuonanvrno-opuenmuposannoe codeprycanue (codeprcanue NPUKIAOHOZ0
MOO0yiis)

LWINHAPA 37 | Hunuanp u ero snemenTsl. CeueHne unHApa (MapajuieIbHOe OCHOBAHUIO U OCH).
PassepTka nununapa

Tema 7.10 Coaep:kaHue yueOHOro MaTepHaJa:

Konyc, ero Ilpogheccuonanvrno-opuenmuposannoe codeprycanue (codeprcanue NPUKIAOHO20

cocrasistrorue. CedeHue

MOO0yiis)

KOHyCa 38 | Konyc u ero oasnementol. CeueHue KOHyca (MapajjieIbHOE OCHOBAaHUIO U
MPOXOAsIIIee Yepe3 BePIINHY ), KOHUYeCKHe ceueHus. Pa3BepTka KOHycCa.
Tema 7.11 Coaep:xkaHue yueOHOro MaTepHaJa:

Y ceueHHBIN KOHYC.
CeueHue yCeueHHOTO
KOHyca

39 | Yceuennsrii koHyc. Ero obpasyromas u Beicota. CeueHne yceueHHOro KOHyca

Tema 7.12
[Tap u cdepa, ux cedeHus

Coaep:kaHue yueOHOro MaTepHaJa:

40 | Hlap u cdepa. B3ammuoe pacnonoxenune cheprl u 1uockocta. CedeHue miapa,
cepsl.

Tema 7.13
IMousitue 06 0OBEME TeA.
OrtHolleHHe 00BEMOB
MMOTOOHBIX TEJI

Coaep:xkaHue yueOHOro MaTepHaJa:

41 | Ilousitne o6 obObeme Tenma. OObeM kyba M TPSIMOYTOJNBHOTO MapaijIeNieruIe/a.
O6wem npusmel 1 nurHApPa. OTHOMWEHHE 00BEMOB TOAOOHBIX TEI.

Tema 7.14
O0BeMBI U oAU
MOBEPXHOCTEH Te

Coaep:xkaHue yueOHOro MaTepHaJa:

42 | O6bvembl mupamMusl U kKonyca. O0bpem mapa. Ilnomanyn noBepxHoOCTEH TEN

Tema 7.15

Coaep:xkaHue yueOHOTro MaTepHaJa:
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Kombunarmu HpakTnyeckoe 3ansaTue Ne 18. KoMOnHALINN reOMETPUIECKUX TEI. 2
MHOTOTPaHHUKOB U TeJ
BpalL€HUs
Tema 7.16 Coaep:xkaHue yueOHOro MaTepHaJa:
I'eomerpuueckue IpakTuueckoe 3anatue Ne 19. Mcnonp3oBaHne KOMOWHAIMI MHOTOTPAHHUKOB H Tell 2
KOMOUHAIIMY Ha MIPAKTUKE | BpAIlEHMs B MPAKTHKO-OPHEHTUPOBAHHBIX 331a4ax
Tema 7.17 Coaep:kaHue yueOHOro MaTepHaJa:
Pewenue 3anau. Ilpogheccuonanvrno-opuenmuposannoe codepryucanue (codeprcanue NPUKIAOHOZ0
MHoOrorpaHHuky u Tefa | Mooyiis)
BpaLleHUsI IpakTnyeckoe 3anaTue Ne20. O0beMbl U IMJIOMIATN MOBEPXHOCTH MHOTOTPAHHUKOB U 2
ten Bpauienns. KoHTposipHas pabora.
Pa3nean 8. [lepBooOpa3nas pyHKUHH, ee IPUMEHEHHE 16
Tema 8.1 Conepxxanne yueOHOro MaTepuaa
[TepBooOpaszHas pyukmm. | 43 3amava O BOCCTAHOBJICHMH 3aKOHA BH)KEHUS MO M3BECTHOW CkopocTu. IloHsiTue
IIpaBuna HaxOXAEHUS uHTerpupoBanust. O3HaAKOMJIEHHE C MOHATHEM HHTErpaja U MepBoOOpasHON auis
nepBOOOPA3HBIX ¢bynkunn y=f(x). PemeHune 3amad Ha CBs3b MepBOOOPA3HOH M €€ MPOU3BOAHOM, 2
BbIUMCJICHUE TiepBooOpasHoW mans manHol Qyskmuu. Tabmuua dopmyn mst
HAXOXKIECHUS IepBOOOpa3HbIX. M3yueHne rpaBuiia BBIYUCICHUS IEPBOOOpa3HON
Tema 8.2 Coaep:xkaHue yueOHOro MaTepHaJa:
[Inowans kpuBOIUHEHHON | 44 3amaud, MPUBOISILINE K TMOHATHUIO OMPENEIEHHOTO HMHTErpajia — O BBIYHCICHUH
Tpaneuuu. Popmyna IJIOWAAN KPUBOJMHEHHOM Tpameuud, O [epeMeleHuu Touku. llonstue
Herorona — JleitOnmma ONpENEeIEHHOr0  HUHTErpaa. I'eomerpuuecknii u  QU3MUECKUH  CMBICIT 2
onpexaeneHHoro unrerpana. @opmyna HetoTrona— Jlelibania
Tema 8.3 Coaep:xkaHue yueOHOro MaTepHaJa:
Heonpenenennsliii u 45 IlonsiTHe HEONPEENEHHOTO HHTErpaia
ONpENENECHHbII HHTErPabl 2
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Tema 8.4
TlousTue 00

Coaep:kaHue yueOHOro MaTepHaJa:

46

I'eoMeTpuyeckuii CMBICI OMPEAEIEHHOTO UHTErpaia

OTIPENeJICHHOM UHTeTrpaje 2
KaK IJIOLAaau
KPUBOJIMHEHHOH Tpanenun
Tema 8.5 Ilpogpeccuonanvno-opuenmupogannoe cooeprcanue (cooepiicanue NPUKIAOHO20
OnpeneneHHbIl UHTETpal | MOOYIIs)
B JKU3HU 47 | 'eoMeTpuueckuii CMBICI OmNpeaeseHHoro wuHrerpaita. Popmyna HeroTtona - 2
JleiibHnua. Pemenne 3amad Ha MNpPUMEHEHHE WHTErpaja [Jisl BBIYUCICHUS
(U3HUYECKUX BEJIUIUH
48 | PemeHnue 3a1a4 Ha NPUMEHEHUE UHTETpaja IJisl BBIYUCICHUs IOLaaen 2
IIpakTnueckoe 3ansitue Ne 21.PemreHue 3amay Ha NpUMEHEHUE HHTerpana s 2
BBIYMCJICHUs [IOLIAIEeH
Tema 8.6 Coaep:xkaHue yueOHOro MaTepHaJa:
Pewenue 3anau. IpakTnuyeckoe 3ansaTue Ne 22. IlepooOpasnas ¢Qynkumu. IlpaBuna HaxoXmEeHUsS
IlepBoobpasnas QpyHkmy, | mepBoobpasubix. Ee npumenenune. KontponbHas pabora 2
ee MpUMeHeHHe
Pa3zgen 9. Crenenu u kopuu. CreneHHasi pyHKIHA 16
Tema 9.1 Coaep:xkaHue yueOHOro MaTepHaJa:
Crenennas pynkuus, ee | 49 | [Tousiue KOpHSI N-OW CTeNEHU U3 AEHCTBUTEIBHOTO 4yuciaa. PyHKIUU Y = VX ux 2
CBOHCTBA CBOWCTBA U TpaduKH.
50 | CsoiicTBa KOpHs N-OM CTENEHU 2
Tema 9.2 Coaep:xkaHue yueOHOro MaTepHaJa:
IIpeobpazoBanne 51 | IIpeobpa3oBaHne UPPALUMOHAIBHBIX BBIPAKEHUH 2
BBIPAKEHUH C KOpHsiMU - | 52 | TIpeoGpasoBaHre HPPALMOHATIBHBIX BBIPAKEHHUI. 2

Ol cTerneHu

Tema 9.3

Coaep:xkaHue yueOHOro MarepuaJa:
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CBaolicTBa cTeneHu ¢ 53 | IlonsiTue creneHu ¢ JOOBIM pallMOHATBHBIM MoOKa3areneM. CTeneHHble QyHKIUH, 2
paLMOHAIBHBIM U UX CBOWCTBA M rpaduku
NEeUCTBUTEJIbHBIM
MOKAa3aTeNI MU
Tema 9.4 Coaep:xkaHue yueOHOro MaTepHaJa:
Pernenue 54 | PaBHOCUJIBHOCTb HppPALMOHANBHBIX YPAaBHEHUH M HEpaBeHCTB. MeTonabl HX 2
HPPaLMOHAIbHBIX peLIeHEsL.
YPaBHEHUH U HEPABEHCTB | 55 | PereHne MppalMOHANbHBIX YPABHEHMIT 1 HEPABEHCTB. 2
Tema 9.5 Coaep:xkaHue yueOHOro MaTepHaJa:
CreneHu 1 KOpHU. IpakTnuyeckoe 3anstue Ne23. Omnpenenenue creneHHoN ¢pyHkuuu. Mcnonp3oBaHue ee 2
Crenennas QpyHKIusA CBOWCTB IPH peIIeHUH ypaBHEHH 1 HepaBeHCTB. KoHTposbHas paboTa
Pasnen 10. IlokasaTenbnas pyHkuus 16
Tema 10.1 Coaep:xkaHue yueOHOro MaTepHaJa:
ITokasarenbHast GyHKIUS, | 56 Crenenb C TIPOU3BBOJIBHBIM JEHCTBHUTENIbHBIM TMOKazaTeneM. OmnpeneneHue 2
€e CBOMICTBA NOKa3aTeIbHON (DYHKINH, €€ CBOWCTBA M rpadpuk. 3HAKOMCTBO C MPHUMEHEHHEM
MOKA3aTeIbHON (PYHKITHUH.
57 Pemenne nokasarenbHbIX ypaBHEHUH (PyHKIIMOHANBHO-TPAdUIECKUM METOIOM 2
58 Pemenne nokasarenbHbIX YpaBHEHUH (PyHKIIMOHAIBHO-TPAQUIECKIM METOIOM 2
Tema 10.2 Coaep:xkaHue yueOHOro MaTepHaJa:
Pemenne nokasaTenpHbIX " "
. 59 Pemenne nokasaTeNnbHBIX yPAaBHEHUH METOAOM YPAaBHUBAHMUS IOKa3aTeNei. 2
YPABHCHUHI 1 HCPABCHCTE Pemenne mnoka3aTenbHbIX YPaBHEHHM METONOM BBEAECHHUS HOBOH INEPEMEHHOM,
¢byHKUMOHATBHO-TpadUecKIM MeTOAOM. Pelenne nokasareabHbIX HEPABEHCTB
IIpakTuueckoe 3ansitue Ne 24. PelneHue IOKa3aTeNbHBbIX YPaBHEHUN pPa3IMYHBIMU 2
MeTonamu. PelieHne nokasaTeabHbIX HEPABEHCTB
Tema 10.3 Coaep:kaHue yueOHOro MaTepHaJa:
CucreMsbl okaszatenbHbIx | 60 Pemenne cucreM nokasaTenbHbIX yPaBHEHUN
YpaBHEHUM 2
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Tema 10.4
Pemenue 3amau.

Coaep:kaHue yueOHOro MaTepHaJa:

IIpakTuueckoe 3ansitne Ne 25. PemeHue mnokasaTeNbHbIX YpPaBHEHUH MeETOAOM

IToxasarenpHast QyHKLNS | ypaBHHUBaHMS [OKas3aTeNiell M METOIOM BBEIEHUS HOBOW MepeMeHHON. PemieHue 2
NOKa3aTeIbHBIX HepaBeHCTB. KoHTpoIbpHAs paboTa
Paspnea 11. Jlorapu¢pmel. JTorapudpmudeckast GyHkuus 24
Tema 11.1 Coaep:kaHue yueOHOro MaTepHaJa:
Jlorapudm uucna. 61 Jlorapudm uucna. 2
JleCATUYHBIN 1 62 JlecsITUYHBII U HATYPaJIbHBIN JIOrapUQMBbI, YUCIIO € 2
HATypaJbHBIHN JOrapuQpMmel,
YHCIIO €
Tema 11.2 Coaep:kaHue yueOHOro MaTepHaJa:
CaoiicTBa norapudpmos.
Onepanust 63 CaoticTBa iorapupMoB. 2
JorapupMHUpPOBAHUS 64 Omneparyst TorapupMUpPOBAHUS. 2
Tema 11.3 Coaep:xkaHue yueOHOr0o MaTepHaJa:
Jlorapudmuueckas
(byHKUIMsA, ee CBOWMCTBA 65 Jlorapudmmueckast pyHKLIUS 1 €€ CBOHCTBA 2
Tema 11.4 Coaep:kaHue yueOHOro MarepuaJa:
Perenne 66 ITonsitue norapupmudeckoro ypasHeHus. Omnepauusi NOTeHUUpPOBaHUA. Tpu
TOrapHYMUIECKHX OCHOBHBIX METOZA pPEIIeHHs JIOrapu(pMHUYECKUX YPAaBHEHUH: (YHKIHMOHAIBHO-
YPaBHEHUH U HEPABEHCTB rpaduuecKkuii, METOA MOTEHIIMPOBAHUS, METO/l BBEICHUS] HOBOW NMNEPEMEHHOM. 2
67 MeTtoa MOTEHUMPOBAHUSA, METOA BBEAEHHS HOBOW MEPEMEHHON MPU PELICHUH 2
JOrapupMHUECKUX YPaBHEHUH.
68 Jlorapudmuueckue HepaBeHCTBA 2
Tema 11.5 Coaep:xkaHue yueOHOTro MaTepHaJa:
Cucremsl 69 | AIropuTM pelIeHHs] CUCTEMbI YPaBHEHUH. 2
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JOrapuPpMHIECKUX 70 | PaBHOCHJIBHOCTD JIOrapu(MUIECKUX YPABHEHHH 1 HEPABEHCTB 2
YPaBHEHUI
Tema 11.6 Coaep:xkaHue yueOHOro MaTepHaJa:
Jlorapudwmsl B npupone u | Ilpohpeccuonanvno-opuenmupogannoe cooepircanue (cooeprcanue NPUKIAOHOZ0
TEXHUKE MOO0yiis)
IpakTnueckoe 3ansitne Ne 26. Ilpumenenue norapudma. Jlorapudmudeckas crmpaib B 2
npupoae. Ee matematnueckue CBONCTBA
Tema 11.7 Coaep:kaHue yueOHOro MaTepHaJa:
Pemenne 3anauq. IpakTnyeckoe 3anarue Ne 27. Jlorapudpmuyeckass ¢pyHkuus. Permnenne mpocredmmx
Jlorapudmsr. norapudmuueckux ypasHenuil. Konmponvnaa paboma. 2
Jlorapudmuueckas
byHKIUS
Pa3zpen 12. MHuoxecTBa. JjieMeHTbI Teopuu rpagos 12
Tema 12.1 Coaep:xkaHue yueOHOro MaTepHaJa:
MHoxecTBa Ilpogheccuonanvno-opuenmuposannoe codeprcanue (codeprcanue HPUKIAOHOZ0
MOOyiis)
71 | Ionsitue mHO)KecTBa. [logMHOKecTBO. Onepaniuu ¢ MHOXKECTBAMU 2
Tema 12.2 Coaep:kaHue yueOHOro MaTepHaJa:
Onepauuu ¢ MHOXecTBamu | IIpoheccuonaivno-opuenmuposaunoe cooepicanue (cooeprcanue HPUKIAOHO20
MOOyiis)
72 | Onepauuu ¢ MHOKECTBaMHU. 2
73 | Pemenune npuknanHex 3aga4
IIpakTuueckoe 3ansaTue Ne 28 . Perenue npukiIagHbIx 3aaa4
Tema 12.3 lIpogheccuonansno-opuenmuposannoe cooepicanie (cooepircanie NPUKIAOHO20 MOOYJIs1)
I'padbr IIpakTuueckas padora Ne 29 Tlonstue rpada. Ceszublil rpad, nepeo, Uk rpad Ha 2
MJIOCKOCTH.
Tema 12.4 Coaep:xkaHue yueOHOTro MaTepHaJa:

Pemenue 3agau.

Ilpoheccuonanvrno-opuenmuposannoe codeprycanue (codeprcanue NPUKIAOHO20

34




MHuoskectsa, I'padsr u nx

MO0yiis)

MIPUMEHEHNE IIpakTuueckoe 3ansTue Ne 30. Onepauuu ¢ MHoxecTBaMu. OmHcaHHE peasbHbIX 2
CUTyalui ¢ MOMOIIBI0 MHOKeCTB. [IpriMeHeHne rpadoB K pelieHuo 3a1a4
Koumponvnasn paboma .
Pazagen 13. DnemeHTbl KOMOMHATOPHKH, CTATHCTHUKH M TEOPHH BEPOSITHOCTEI 28
Tema 13.1 Coaep:kaHue yueOHOro MaTepHaJa:
OcHOBHbIE NOHATHUS Ilpogheccuonanvrno-opuenmuposannoe codepryucanue (codeprcanue NPUKIAOHOZ0
KOMOWHATOPUKH MOO0yiis)
74 | IlepecTaHOBKH, pa3MeLICHUs, COUETAHUS. 2
Tema 13.2 Coaep:kaHue yueOHOro MaTepHaJa:
CoOritne, BepostHOoCTh | Ilpogheccuonanvno-opuenmuposannoe cooeprycanue (codepircanue HPUKIAOHOZO
coOprtusi. CioskeHNEe U | M0OY/151)
YMHOXK€eHHUE BeposATHOCTeH | 75 | COBMECTHBIE U HECOBMECTHBIEC COOBITHSI. 2
Teopembl O BEpOSITHOCTH CYMMBI COOBITHIH. Y CIIOBHAsI BEPOSTHOCTb. 3aBUCHMbIE U 2
76 | HE3aBHCHUMBIE COOBITHSI.
77 | Teopembl O BEPOSITHOCTH MPOU3BEISHUST COOBITHIA. 2
Tema 13.3 Coaep:kaHue yueOHOro MaTepHaJa:
BeposiTHOCTD B Ilpogheccuonanvrno-opuenmuposannoe codeprycanue (codeprcanue NPUKIAOHOZ0
npodecCHOHATBHBIX MOOyiis)
3amadax 78 | OTHOCHTENbHAS YACTOTA COOBITUS, CBOMCTBO €€ YCTOMYHUBOCTH. 2
79 | Cratuctuueckoe onpeneneHne BeposTHOCTH. OLeHKa BEPOSITHOCTH COOBITHUS 2
HpakTnyeckoe 3ansitme Ne 31. OTHOCHUTENbHAas 4acToTa COOBITHS, CBOWCTBO €€ 2
ycroitunBocTd. CTaTUCTHYECKOE ONPEEIeHUE BEPOSTHOCTH.
Tema 13.4 Ilpogpeccuonanvno-opuenmupogannoe cooeprcanue (cooepiicanue NPUKIAOHO20

JluckpeTHas ciydaiHas

MOOyiis)
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BEJIMYMHA, 3aKOH €€

80 | Bugpl ciydaiinbix BenuuuH. OmnpepneneHue TUCKPETHONW CiydyaliHOM BEJUYMHBL.

pacnpeneneHus 3akOH pacrmpeneneHus AUCKPETHOH ciydaiiHOW BenuuuHbl. Ee 4ucioBbie 2
XapPaKTEPUCTHKH.
Tema 13.5 Coaep:xkaHue yueOHOro MaTepHaJa:
3anauu matematuueckoil | Ilpogheccuonanvno-opuenmuposannoe codeprcanue (codeprcanue NPUKIAOHO20
CTaTUCTUKH MO00yiis))
Bapuanmonnsiii  psan.  Ilonmuron dactor u rucrorpamma. (CratucTU4ecKue
81 | xapakTepHCTHKH psina HAOJIFOAaeMBIX TaHHBIX. 2
IIpakTnueckoe 3ansitue Ne32 . Ilonmuron dactor u rucrorpamma. CraTUCTHUECKUE 2
XapaKTEPUCTHKH psina HAOJFOTaeMBbIX TAaHHBIX.
Tema 13.6 Coaep:kaHue yueOHOro MaTepHaJa:
CocraBnenne Tabmuu u | Ilpogheccuonanvno-opuenmuposanioe cooeprycanue (cooeprcaniue RPUKIAOHOZO
uarpamMm Ha MpakTUKE | MOOY/is)
82 | IlepBuuHas 0OpadoTKa CTATUCTUYECKUX NaHHBIX. | padraeckoe X mpeacTaBiIeHue. 2
83 | HaxoxneHue cpeqHIX XapaKTepPUCTHK, HAOMIOJaeMbIX JaHHBIX 2
IpakTnyeckoe 3ansaTHe Ne 33. IlepBuunas o0paboTKa CTATHCTUYECKHUX aHHBIX. 2
I'paduueckoe nx npencraBaecHue.
Tema 13.7 Coaep:kaHue yueOHOro MaTepHaJa:
Pewenue 3anau. Ilpogheccuonanvno-opuenmuposannoe codepircanue (cooeprcanue HPUKIAOHOZ0
DneMeHTbI MOOyiis)
KOMOWHATOPHUKH, IpakTnyeckoe 3anaTue Ne 34. DneveHTsl KOMOMHATOPHKH. COOBITHE, BEPOSTHOCTH 2
CTATUCTUKU U TEOPUHU coObitust. CroskeHue U yMHOKeHUe BepositTHocTel. KonTtponbhas padota
BEPOSATHOCTEM
Pazgen 14. YpaBHeHHs1 M HEPABEHCTBA 18

Tema 14.1

Coaep:xkaHue yueOHOro MaTepHaJa:
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PaBHOCUNIBHOCTD
YPaBHEHUI U HEPABEHCTB.

84

PaBHOCHUNIBHOCTD ypaBHEeHM U HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBbI
PaBHOCUJIBHBIX TE€pPEeXOnax B YypPaBHEHHMSX U HepaBeHCTBax. OOmue MeTombl

OO01ue MeToas! pereHus peleHns YPaBHEHUH: Mepexon OT paBeHCTBAa (PYHKUMH K PAaBEHCTBY apryMEHTOB 2 1
IUI MOHOTOHHBIX (DYHKLIUH, METOX Pa3JIOKEHUs] HA MHOXKHTEJH, METOJ BBEICHUS
HOBOM nepeMeHHOH, (PyHKIMOHANBHO-TPaUIeCKUN METON
Tema 14.2 Coaep:kaHue yueOHOro MaTepHaJa:
I'paduueckuii meron 85 | O0mue MeToab! pelneHus] HEPABEHCTB: MEPEXO OT CPAaBHEHHs 3HAYCHUH (yHKIMH
pelleHus ypaBHEHUIA, K CPaBHEHHIO 3HAYEHUH AapryMEHTOB [UIi MOHOTOHHBIX (YHKIHHA, MeETOx
HEPABEHCTB UHTEPBAJIOB, (PYHKUHOHATBHO-Tpaduueckuii meroa. I'padudeckuii Mmeron pemeHus
YPaBHEHUN U HEPABEHCTB 2 1
Tema 14.3 Coaep:kaHue yueOHOr0 MaTepHaJa:
VYpaBHeHus u HepaBeHcTBa | 86 | Onpenenernne MonyJys. Packpeitme Moayiast mno ompenenenuto. llpocrefimmne
C MOyJIEM ypaBHEHUsI U HepaBeHCTBa ¢ MonyieM. [IpuMeHeHne paBHOCUIIBHBIX NEPEXOJO0B B
ONpENEICHHBIX TUIIAX YPABHEHHUI U HEPABEHCTB C MOAYJIEM 2 1
Tema 14.4 Coaep:kaHue yueOHOro MaTepHaJa:
VYpaBHeHus u HepaBeHCTBa | 87 | 3HaKOMCTBO ¢ mapameTpoM. IIpocreiiine ypaBHEHNsI 1 HEPABEHCTBA C TTapaMeTPOM
C rapamMeTpamMu 2 1
Tema 14.5 Ilpogpeccuonanvno-opuenmuposannoe cooepiicanue (cooepiicanue NPUKIAOHO20
CocraBneHue u pelieHue | Mooy.is
npodecCHOHANbHBIX 32184 | 88 | Penne TEKCTOBBIX 3a1a4 MPOPECCHOHATHHOTO CONCPIKAHMS 2 1
C NIOMOIIBIO YPABHEHUH [ 89 | PereHne TEKCTOBBIX 3a1a4 npodeCCHOHATBHOTO COAEPIKAHUS 2 1
90 | Pemenne TEKCTOBBIX 3a1a4 MPOGECCHOHAIBHOTO CONEPKAHMS 2 1
HpaxTuueckne 3ausatTus Ne 35. PelneHue TEKCTOBBIX 3a1a4 2 2
Tema 14.6 Coaep:xkaHue yueOHOro MaTepHaJa:
Pemenne 3anauq. 91 | OOwme MeTOBI PEIIeHUs] YPAaBHEHNUH. Y PABHEHHUS] U HEPABEHCTBA C MOAYJIEM U C
VYpaBHEeHUs U HEpaBEeHCTBA napaMeTpamH.
2 2
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IIpomesxkyTounas arrecranus (JK3aMeH)

10

Bcero: |

262
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3. YCNOBUSA PEANU3ALVYV NMPUMEPHOW MPOrPAMMbI YUEEHOW
AVCLUUNNNHBI

3.1. [Ona peanmsauumn nporpaMMbl  AUCUMMINHBLIE - JO/DKHbI  ObITb  MPeAyCMOTPEHbI
cnegyroLme cneynanbHble NOMELLEeHUS:

Peanusauma nporpammbl  AUCUMMIIMHBL - TpebyeT Hamumsa  y4vebHOro KabuHeTa
MaTeMaTUKW.

O6opypoBaHue yuebHOro KabuHera:

- MocajoyHble MecTa Mo KO/IMYeCTBY 06yyatoLmxcs;

- paboyee MeCTO npenojaBaTens;

- KOMMJEKT yYebHO-HarnsaaHbIX Noco6uii;

- KOMI/IEKT 3/IEKTPOHHbIX BUeOMaTepnasios;

- 33laHns A1 KOHTPO/IbHbIX paboT;

- npogeccnoHanNbHO OPUEHTUPOBaHHbIE 3aJaHNS;

- MaTtepuasibl IK3aMeHa.

TexHUYecKmne CpeAcTBa 06yUeHUs:
- MePCOHa/IbHbIV KOMMbIOTEP C IMLEH3MOHHBIM NPOrpaMMHbIM 06eCreUYeHNeM;
- MPOEKTOP C 3KPAHOM.

3.2. HopmaLMoHHOe obecneyeHne peannsaymm nNporpamMmmbl
OCHOBHbIE UCTOYHUKMU:
1 Annmos, L. A. MaTematvka: anrebpa M Hadasia MaTeMaTM4yecKoro aHanmsa,

reomeTpus. Anrebpa W Hayana martemaTuyeckoro aHanmsa 10-11 knaccbl (6a30BbI W
yrny6neHHbIA ypoBHN): yuebHuK / L. A. Annmos, HO. M. KonsirmH, M. B. Tkauésa [u gp.]. -
11-e u3g., ctep. - Mocksa: lNMpoceewgeHne, 2023. - 463, [1] c.: v - ISBN 978-5-09-107210-5.
- TeKcT: aneKTPOHHbIN. - URL: https://znanium.com/catalog/product/2089825

2. ATaHacsH, J1. C. MaTtematmKa: anrebpa M Hayana MaTeMaTMYecKoro aHanmsa,
reomeTpus. eometpusa. 10-11 knacc. Bas3oBbii M yrnybneHHbI ypoBHWU: y4vebHuk / J1. C.
ATaHacsiH, B. ®. bytysos, C. b. Kagomues [u ap.]. - 11-e n3a., cTep. - MockBa: NpocBeLleHMe,

2023. - 287, [1] c¢: wn. - (MI'Y — wkone). - ISBN 978-5-09-103606-0. - TekcT:
3aneKTpoHHbIA. - URL: https://znanium.com/catalog/product/2089980
3. Hukonbcknii, C. M. MatemaTtumka: anrebpa n Hadana MaTeMaTU4YecKoro aHaamasa.

10 knacc (6a3oBblit 1 yrny6neHHbIN ypoBHK) / HuKonbcknini C.M., Motanos M.K., PelleTHMKOB
H.H., - 10-e u3g. - Mocksa: [lNpocBeleHne, 2022, - 432 c. - ISBN 978-5-09-101573-7. -
TeKcT: 3MeKTPOHHbIN. - URL: https://znanium.com/catalog/product/2090528

4, Hukonbcknin, C. M. MaTemaTuka: anrebpa v Hadasia MaTemMaTUUYecKoro aHanumsa,
reomeTpus. Anrebpa u Hadana maTemMaTUyeckKoro aHanmsa. 11 knacc. ba3oBblii 1 yray6nEHHbIN
ypoBHu / C. M. Hukonbckuii, M. K. MoTtanos, H. H. PeweTHMKoB. - 9-e 13g. - Mocksa:
MpocseweHmne, 2022. - 464 c. - ISBN 978-5-09-101574-4. - TeKCT: 3/1eKTPOHHbIA. - URL:
https://znanium.com/catalog/product/2090530
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JlonoIHNTE/IbHbIE HCTOYHHKH:

1.Byry3oB, B. @®. Maremaruka: anrebpa W Hadajla MaTEMaTHYECKOTO aHAJIM3A,
reomerpust. ['eomerpust. 10 - 11 knacchl (6a30Bblit U yriryOneHHbIH ypoBHB) © yueOHuK / B. @.
bytysos, B. B. Ilpaconos ; nog pen. B. A. CanosHudvero. — 5-e uza. — Mocksa : IIpocserienue,
2022. — 272 c¢. — ISBN 978-5-09-099447-7. — Tekcr : osnektponHsii. — URL:
https://znanium.com/catalog/product/1927222

2 Komsirun, FKO. M. Maremaruka: anreOpa W Hadaja MaTeMAaTHUYECKOTO aHAJIN3a,
reometpust. Anredpa 1 Hadana mMareMaTudeckoro aHanusa 11 kmacc (0a30BeId M yrayOsIeHHBINR
ypoBHb) : yuebHuk / FO. M. Konsirun, M. B. Tkauesa, H. E. ®enoposa. — 7-e u3n. — Mocksa :
IIpocsemenue, 2022, — 384 c¢. — ISBN 978-5-09-099451-4. — Tekcr : snekrponnsiii. — URL:
https://znanium.com/catalog/product/1927174

3.KouerkoBa, 1. A Maremaruka. [Ipaktukym : yued. mocodue / . A. Kouerkora, XK. 1.
Tumomko, C. JI. Cenezenb. — Munck : PUTIO, 2018. — 503 c. : mn.ISBN 978-985-503-773-7. —
Tekcr : anexTponnsiiit. — URL: https://znanium.com/catalog/product/1018898

HNuTepHeT-pecypcesl:

www.fcioreduru - (MapopmMaumoHHBIE, TPEHUPOBOUHBIE M KOHTPOJbHBIE
MaTepHUabl).

www.school-collection.edu.ru — Enunas xomnexkunu nudpoBbIX 00pa3oBaTEIbHBIX
pecypcos).
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4 KOHTPO.Ib 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI1
ANCUUILIAHBI

Kontpoas wn

OICHKA

Pe3yJIbTaTOB

OCBOCHUA

AUCHUILIUHBL  OCYLIECTBIIACTCA

npenogaBaTejiceM B MPOLHECCEC MPOBCACHUA MPAKTHYCCKUX SaHﬂTI/IfI, TECTUPOBAHUA, a4 TAKXKE

BBITIOJIHEHUA O6yLIaI-OH_II/IMI/IC$I WHAWBUAYAJbHBIX SaHaHHfI, IMMPOCKTOB, HCCHGHOBaHHﬁ.

Pe3yabTatnl
o0yueHust
(TUYHOCTHBIE,
NpeaMeTHbIE,
MeTanpeaMeTHbIe)

O0mue
KOMIETCHIINHU

JIHYHOCTHBIE
pe3yJbTaThl
NMPOrpamMmbl
BOCITHUTAHUS

(I)OprI H ME€TOAbI KOHTPOJIA H
OLIEHKH Pe3YJIbTATOB 00y4eHHsI

JHYHOCTHBIC

M, JI2, JI3, JI4, JIS,
716, 717

OK 1, OK 2,
OK 3,0K 4

JIP4, JIP6
JIP3, JIP9

Tectuposanue

YcTHBII onpoc
MaremaTu4ecKuil AUKTAHT
HWnnusuayanpHas
caMmocTosiTenbHas pabora
IIpencrasnenue Pe3yJbTaTOB
NPaKTUYeCKHX padoT

3ammra TBOpUECKUX pador
3amuTa WHIMBUAYJIbHBIX
IIPOEKTOB

KonTponbHas padora
BeInonHeHne 5K3aMEHAILMOHHBIX

3aJaHUN

Memanpeomemu blxX

M1, M2, M3,
M5, M6, M7

M4,

OK 1, OK 2,
OK 3,0K 4

JIP4, JIP6
JIP3, JIP9

Tectuposanue

YcTHBII onpoc
MaremaTu4ecKuil AUKTAHT
HWnnusuayanpHas
caMmocTosiTenbHas pabora
IIpencrasnenue Pe3yJabTaTOB
NPaKTUYEeCKHX padoT

3ammra TBOpUECKUX pador
3amuTa WHIMBUAYAJIbHBIX
IIPOEKTOB

KonTponbHas padora
BeInonHeHne 5K3aMEHALMOHHBIX

3aJaHUN

npeomemmole

1,112, 113,114, 10
5,116,117, TI8,T109,
110,11 11, 3|
12, 1 13, T1 14, T1 15,

OK 1, OK 2,
OK 3,0K 4

JIP4, JIP6
JIP3, JIP9

Tectuposanue

YcTHBII onpoc
MaremaTu4ecKuii AUKTAHT
HWnnusuayanpHas
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16, 1117, 18, I
19, T120, I1 21, T1 22,
I 23, I1 24, T 25, T1
26, T1 27, T1 28, TI 29,
II 30, I1 31, IT 32, IT
33

caMmocTosiTenbHas pabora
IIpencrasnenue Pe3yJabTaToOB
NPaKTHYEeCKHX padoT

3ammra TBOpUECKUX padot
3amura WHIUBHIYaIbHBIX
MPOEKTOB

KonTponbHas padora
BoinonHeHne 3K3aMEHALMOHHBIX

3aJaHUN
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