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Pabouast nporpamma ofuieoGpasoBaTensHOro Ipeamera paspaboTaHa Ha
oCHOBe DellepallbHOr0 rocy1apcTBEHHOrO 00pa3oBaTebHOTO CTAHAAPTA CpEIHEero
obiiero 00pa3oBaHus, yTBepskIeHHOro [Ipukazom MunobpHayku Poccun ot
17.05.2012 Ne 413 (pen. ot 12.08.2022), pekoMeHmauui 1o peaiu3aluu CpeaHero
ob1ero o0pa3oBaHus B npejeax 0CBOEHHs 00pa30BaTelbHOM NpoOrpaMMbl CpeiHEro
npogeccronansHoro obpasoBanus oT 1 mapra 2023 r. Ne 05-592, [IpUMEpPHOH
IpOrpamMMmbl, pEKOMEHJ0BaHHOU DelnepabHbIM [OCYIAPCTBEHHBIM OIOKETHBIM
o0pa3oBaTeNbHBIM yUpexKaeHHeM JOTIOJHUTEIBHOIO PO eCCHOHANBHOTO
obpasoBanus «MHCTUTYT pa3sBUTHS MpPO(ECCHOHANBHOTO obpazoBanusy (OI'BOY
ANO «MPIIO) nns peamusalun OCHOBHOH NpodecCHOHATLHOI 00pa3oBaTeIbHOM
nporpammbl CITO Ha Ga3e 0CHOBHOTO 061ero 06pa3oBaHust ¢ IIOJIyYEHUEM CPEIIHETO
obutero obpazoBanust 110 crnemuansHoct 39.02.01 «ConuanbHas paboTay.

Pabouas nporpamma paspaGoTaHa B COOTBETCTBHH C Da3bSCHEHHSMH TIO
(OPMHUPOBAHHIO IIPUMEPHBIX 00PA30BATENBHBIX nporpamMM y4eOHBIX AUCIUIUIMH
HAa4aJIbHOTO MPO(ECCHOHATEHOTO U CpeIHEro NpodecCHOHATLHOro o0pa3oBaHus Ha
ocHoBe DejiepanbHEIX TOCYIapPCTBEHHBIX 06Pa30BaATEIbHBIX CTaHAapTOB HAYaJIbHOIO
Npo(ecCHOHaTBHOTO " CpellHero Npo(ecCHOHATBHOIO o0pa3oBaHwus,
yTBepxkKaeHHBIMI V.M .Pemopenko, aupektopom Jlenapramenra roCyIapCTBEHHOU
[IOJIMTHUKK M HOPMATHBHO-NIPAaBOBOIO PEryNTMPOBaHUS B cdepe 0Opa3oBaHUS
MunucTepeTBa 06pazoBanus U Hayku Poccuiickoit ®enepauun ot 27 aBrycra 2009r.
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1. MACIIOPT IPUMEPHOM MPOTPAMMBbI YYEBHOW JUCIHUIIINHBI

1.1. ObsacTh NpUMeHEeHHUs] TPOrPAMMBI

PaGouas mporpamma y4eOHOM TuCHUIUIMHBE MaTemMaThka MpeAHa3HavYeHa I U3ydeHUs
MaTEeMATHKU B YYPEKIACHHUSIX CPEIHEro Mpo(ecCHOHATBLHOTO O0pa30BaHUs, PEaTU3YIOIINX
o0pa3oBaTeNbHYI0 POrpaMMy CpelHero (MoJIHOro) oOmiero oOpa3oBaHusi, MPH IOJITOTOBKE
CHEHUaINCTOB cpenHero 3BeHa. OOyuwaromumecs B yupexnaenuun CIIO mo gannomy mnpodusiro
H3y4JaloT MaTeMaTuky B oObeme 262 dacoB. PabGouas mporpamMmma ydeOHON JMCIMIUIMHBI
pa3paboTaHa Ha OCHOBE IPUMEPHOM OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBbl CPEAHETO OOILEro
oOpa3oBaHusi, of00peHa pemieHUEM (eneparbHOr0 Y4eOHO-METOAMYECKOTO OO0BEIUHEHHUS TIO0
obmiemy o6paszoBanuto (mpotTokon ot 28 uroHs 2016 r. Ne 2/16-3) misa cnenmansHocTr 39.02.01.
«CouunanpHas paboTa»

1.2. Mecro aumcumminmHbl MaremaTHKa B CTPYKType OCHOBHOM IpodeccroHaIbHON
oOpa3oBaTenbHOil mporpamMmbl: O011e00pa30BaTENbHbBIN UK, 0a30Basi IUCIUIUIMHA.

1.2.1 Ilnanupyemble pe3ylbTaThl OCBOCHHS 00I€00pa30BaTENbHON TUCIUILUIUHBI B
cootBercTBUU ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO

1.3. Hean u 3an1auu y4yeOHOIl TMCHUIIMHBI — TPEOOBAHUSA K pe3yJlbTaTaM OCBOCHHS
nucuurnael: ConepikaHue MporpaMMbl 00111€00pa30BaTEIbHOM AUCHUIUIMHBL «MaTeMaTrukay
HaIpaBJIECHO Ha JOCTWKEHHUE PE3yJIbTAaTOB €€ U3y4YeHHs B COOTBETCTBUU C TpeboBanusmu OI'OC
COO c¢ yuerom npodeccronanibHo HarpaBiennoctn @I'OC CIIO.

Oco0oe 3HaueHne AUCHHUILINHA UMeeT IpH popmuposanuu u pa3sutuu OK u 1K

131 Heanm u 3aga4yd AUCHMILUIMHBI — TpPeOOBaHUS K Ppe3yJbTaTaM OCBOEHHS
AUCHUILIMHBI:

OcBoeHue cojepkaHusi y4eOHOW AUCHUIUIMHBI —«MareMaTtukm»  oOecreuynBaeT
JOCTH>KEHHUE CTYAEHTaMU CIEAYIOLUX PE3YJIbTaTOB:

- JUYHOCHHBIX:

Ji1 - TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0It00ue;

- FOTOBHOCTh K AaKTUBHOW JEATEJIbHOCTH TEXHOJOTHMYECKOM M COLHAIBHOMN
HANPaBIEHHOCTH, CMOCOOHOCTh WHUIMUPOBATH, TUIAHUPOBATH M CAMOCTOSTETHHO BBITIONHSTH
TaKylo J1€ITeJIbHOCTb;

- MHTEPEC K pa3IMuHbIM chepam npopeccHoHaNbHON AESITENbHOCTH,

OBnazieHue YHUBEPCATbHBIMU YI€OHBIMHU TTO3HABATEILHBIMU JIEHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

— CaMOCTOSTENIbHO (POPMYJIUPOBATh U aKTyaIM3UPOBATh MPOOIEMy, pacCMaTPUBATh
€€ BCECTOPOHHE;

— yCTaHABIWBATh CYIICCTBEHHBI TPHU3HAK WJIM OCHOBAHWS JUIA CpPaBHEHWS,
Kiaccuukanuu u 0600IICHHS;

— OTpEeAeNATh IeNu JIeATENbHOCTH, 3aJaBaTh IapamMeTpbl W KPUTEPHH UX
JIOCTHOKCHHS;

— BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

- BHOCHUTh KOPPEKTHBBI B JIEATEILHOCTh, OIIEHWBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJIE/ICTBUM 1€ATEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PELICHUH KU3HEHHBIX MPoOIeM

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BJIQJIETh HAaBBbIKAMU Y4eOHO-HMCCIIEIOBATENbCKOW M MPOEKTHOW N1eATEIbHOCTH,
HaBbIKaMU pa3pelieHus npooiem;



— BBISIBJIATh ~ MPUYMHHO-CIIE/ICTBEHHBIE CBSI3M M aKTyalM3UpoOBaTh  3ajauvy,
BBIJIBUTaTh THUIOTE3y €€ PpELICHUs, HaXOOUThb apryMEHThl i1 JI0Ka3aTelbCTBAa CBOUX
YTBEPKJICHH, 3a1aBaTh NapAMETPbl U1 KPUTEPHUH PELICHUS;

- AQHAJIM3UPOBATh IIOJYYCHHBIE B XOJE PELICHUS 3aJa4M pe3ylbTaTbl, KPUTUUECKU
OLICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSIX;

— yMETh TEPEHOCHTHh 3HAHHWS B TIO3HABATEIIbHYIO W MPAKTHUECKYI0 001acTH
JKU3HEACITEIBHOCTH;

— YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

- BBIJIBUTaTh HOBBIE UJIEU, IIPEAJIAraTh OPUTMHAIBHBIC TOAXObI U PEIICHHUS;

U CIIOCOOHOCTB MX UCIOJb30BAaHUS B IIO3HABATEIBHON U COLIMATIBHON ITPAKTHKE

JI2.B 00nacTy IEHHOCTH HAyYHOT'O IMO3HAHHUS:

— c(OpPMUPOBAHHOCTh ~ MHPOBO33PEHHS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKW W OOIICCTBEHHOH IMPAKTUKH, OCHOBAHHOTO Ha JHAIIOTE KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIHTYPHOM MUPE;

— COBEpIICHCTBOBAHUE SI3BIKOBOM M YHTATEIbCKOM KYJIBTYPHl KakK CpeIcTBa
B3aMMOJICHCTBHS MKy JTFOABMH U ITO3HAHUS MHUPA;

— OCO3HAHHWE IIEHHOCTH HAy4YHOW JEsITeNbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M HCCIIEI0BATENbCKYIO IEATENbHOCTh HHANBUIYaIbHO U B TPYIIIIE.

OBnazneHnue yHUBEPCAIbHBIMHU Y4€OHBIMH ITO3HABATEIHHBIMU ACHCTBUSIMHU:

B) paboTta ¢ nHpOpManuei:

— BIIQ/IETh HAaBBIKAMHM TONy4YeHUS HMH(POpPMAIMM U3 HCTOYHMKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh TOWCK, AaHalW3, CUCTEeMATHU3alMI0 ¢ HHTEPIPETAIHI0
UH(GOPMAIIUN PA3INIHBIX BHIOB U OPM TPEIACTABICHUS;

— CO3/1aBaTh TEKCTHI B PA3IMUHBIX (popMaTax ¢ yueToM HazHayeHHs WH(GOpMAIUU U
[EJIEBON ayTUTOPUH, BBIOMpAst ONTUMAIbHYIO0 (GOpMY IPEICTaBICHUS U BU3YyaIH3aIUH;

- OIICHUBATh JOCTOBEPHOCTh, JICTUTUMHOCTh HMH(OPMAIIUH, €€ COOTBETCTBHE
MIPABOBBIM M MOPAIIbHO-3THYECKUM HOpPMaM;

- UCIIOJIb30BATh CPEJICTBA WH()OPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHH B
pEIIeHUHd KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH s, TPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM O€30MacHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHHS W 3aIIUTHI WH(OpMANNUU, HHOOPMAIIHOHHON
0€30MacHOCTH TUYHOCTH

JI3. B o6nactu JyXOBHO-HPABCTBEHHOT'O BOCTIMTAHUS:

- c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO ITOBEICHHUS;

- CIIOCOOHOCTh  OIEHWBATh CHTYAaIlMI0O W TIPHUHAMATh OCO3HAHHBIC pEIICHHS,
OPUEHTHUPYSICh HA MOPATLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

— OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

— OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSM U (UJIN) JPYTUM YJIEHAM CEMbH,
CO3/IaHUI0 CEMbUM HA OCHOBE OCO3HAHHOTO MIPUHATHUS LIEHHOCTEH CEMEWHOM JKH3HHU B
COOTBETCTBUU C TPaJAULIUIMHU HapoaoB Poccuuy;

OBrazneHne yHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBUSAMMU:

a) CaMOOpPTaHMU3AITHUS:

— CaMOCTOSITENILHO ~ OCYIIECTBIISATh TO3HABATEIBHYIO JCSITENBLHOCTh, BBISBIATH
pOoOJIeMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BaTEIbHON NEATEIbHOCTH
Y )KU3HEHHBIX CUTYaLIUSX;



— CaMOCTOSITENILHO COCTaBISTh IUIAH PEIICHHs MPOOJIEMBl C YI€TOM HMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPeOuTEeHU;

— JIaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

- Croco6cTBOBaTH (HOPMHUPOBAHHIO ¥ IIPOSIBIICHUIO ITUPOKOI

- KOOPJAMHHUPOBATh JCHCTBHUS MO €€ JOCTHKEHHIO: COCTaBIIATh IUIAH JEHCTBHIA,
pacrpenensiTth poid € YYeTOM MHEHHH Y4acTHUKOB OOCYXAaTh pe3yJdbTaThl COBMECTHOMU
paboThI;

- KOOPJMHHUPOBATh U BBIMOIHATH padOTy B YCIOBUSX PEaTbHOr0, BUPTYAIbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/JICICTBHUS;

- OCYIIECTBIISITh MO3UTUBHOE CTPATErMYECKOE MOBEICHNE B PA3JIMYHBIX CUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBnazneHne yHUBEPCAIbHBIMH PETrYISITUBHBIMU ACHCTBUSIMHU:

T) IPUHATHE Ce0sl U IPYTHX JIFOICH:

— NPUHUMATh MOTUBBI M apTyMEHTHI JAPYTUX JIOACH MpU aHAIU3€e Pe3yIbTaToB
JESITEIIbHOCTH;

- MpU3HABaTh CBOE MIPABO U MPABO JPYTUX JIOJCH HA OMINOKY;

- pa3BHBaTh CIIOCOOHOCTH MOHMUMATh MUP C MTO3UIUH JIPYrOro YeIOBEeKa

JI4. TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEICIICHHIO;

— OBJIaJICHHE HaBBIKAMH Yy4eOHO-HCCIIEOBATENLCKON, MPOEKTHON U COLMAIBHOM
JIESITCIIBHOCTH;

OgaseHne yHUBEPCATbHBIMU KOMMYHUKATHBHBIMU JICHCTBUSMHU:

0) COBMECTHasl IeATEIIbHOCTh:

- MOHWMATh W WCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIUBUIYATbHOU
paboThI;

— OPUHUMATh  I[eTd  COBMECTHOW  JI€ATENbHOCTH,  OpPraHHM30BBIBATH WU
KOOPJMHHUPOBATh JICUCTBUS 1O €€ JOCTHIKCHHIO: COCTaBJIATh IUIAH JCHCTBHIA, pacIpeieiisiTh
POJIM C YIETOM MHEHHH Y9aCTHUKOB 00CYKIaTh pe3yIbTaThl COBMECTHOUN paboTHI,

— KOOPJMHHUPOBATh U BBIMOIHITH padOTy B YCIOBUSX PEATbHOTO, BUPTYATbHOTO U
KOMOMHHPOBAaHHOTO B3aMMOJICHCTBHS;

- OCYIIECTBIISITH MMO3UTUBHOE CTPATETMYECKOE MTOBEICHNE B PA3IMYHBIX CUTYAIUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUITHATUBHBIM.

OBnaneHne yHUBEPCAIBHBIMU PETYISITUBHBIMU JCHCTBUSIMHU:

T') IPUHATHE ce0s U APYTUX JIOJICH:

— NPUHUMATh MOTUBBI M apTyMEHTHI JAPYTUX JIOACH MPU aHAIHU3Ee PE3yIbTaToB
JESITEIIbHOCTH;

— MpU3HaBaTh CBOE MIPABO U MPABO JAPYTUX JIOJEH HA OMINOKY;

- pa3BHUBATh CITIOCOOHOCTH TOHUMATh MUP C TTO3UITUH IPYTOr0 YeJIOBEKa

JI5. B 00itacTil 3cTETUYECKOrO BOCHUTAHUS:

- JCTETHYECKOE OTHOIIEHHE K MHpY, BKJIIOYas ACTETUKY ObITa, HAYyYHOTO |
TEXHUUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ja U OOIIECTBEHHBIX OTHOIICHUI;

- CIIOCOOHOCTh  BOCIPHUHMMATH pa3iMYHbIE BHUABI HUCKYCCTBA, TPAgulUU U
TBOPYECTBO CBOETO M IPYI'MX HAPOJOB, OIIYIIATh YMOLMOHAIIEHOE BO3/IEHCTBUE UCKYCCTBA;

- yOeXAEHHOCTh B 3HAYMMOCTH JI1 JIMYHOCTH W OOIIECTBAa OTEUECTBEHHOTO M
MHPOBOI'0 UCKYCCTBA, STHUYECKUX KYJIBTYPHBIX TPAIULHUNA U HAPOJHOIO TBOPUECTBA;

- FOTOBHOCTh K CAaMOBBIPQXEHUIO B pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISATH KAUY€CTBA TBOPUECKOM JIMYHOCTH;

OBnazeHue yHUBEPCATbHBIMA KOMMYHHUKAaTUBHBIMU J€HCTBUSMM:



a) obmeHue:

- OCYIIECTBIISITh KOMMYHHUKAIIUU BO BCEX Cepax KU3HH,

- pacrmo3HaBaTh HEBepOaJbHBIE CpeAcTBa  OOIICHWS, TMOHUMAaTh 3HAYCHHE
COIIMANILHBIX 3HAKOB, PACIIO3HABATH MPEINOCHUIKM KOH(MIUKTHBIX CHTYallMd W CMST4aTh
KOH(JIUKTHI,

- pa3BepHYTO MW JIOTMYHO U3Jaratb CBOIO TOYKY 3PEHUS C WCIOIh30BAHHEM
SI3BIKOBBIX CPEJICTB

JIe.

- OCO3HaHHEe 00YYAIOIIUMHUCSA POCCUNCKOM IpaskJaHCKOM UIEHTUYHOCTH;

— LIEJICHAIIPaBJICHHOE pa3BUTUE BHYTPEHHEHW IO3MLIMM JIMYHOCTH Ha OCHOBE
JIyXOBHO-HPABCTBEHHBIX LIEHHOCTEW HaponoB Poccuiickoin Penepaunu, HUCTOPUUYECKHX U
HAI[MOHAJILHO-KYJIBTYPHBIX ~TpaaAuLUi, (OPMUPOBAHHE CHUCTEMbl 3HAYUMBIX I[IEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK, aHTUKOPPYILIMOHHOTO MUPOBO33pEHUS, [IPaBOCO3HAHUS,
9KOJIOTHYECKOH KYIbTYphI, CIOCOOHOCTU CTaBUTh LIETH U CTPOUTH )KU3HEHHBIE TJIAHBI,

B yactu rpakaaHcKoro BOCIIUTaHUS:

— OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBa)KCHHE 3aKOHA U
MIPABOIIOPAJIKA;

— NPUHATHE TPATUIIMOHHBIX HAIIMOHAJBHBIX, O0IIEYETOBEYECKUX T'YMaHUCTHIECKUX
U IEMOKPATHYECKUX [IEHHOCTEM;

— FOTOBHOCTb  MPOTUBOCTOATH  MJICOJIOTUM  OKCTPEMH3Ma,  HAIMOHAINU3MA,
KceHO(hoOUH, TUCKPUMHUHALIMK 10 COIMAIBHBIM, PEIMTHO3HBIM, PAaCOBBIM, HAIIMOHAJIHHBIM
MpU3HAKaM;

— FOTOBHOCTb BECTHM COBMECTHYIO [ESATEIbHOCTh B MHTEpPECAX TIPakJIaHCKOTO
o0111ecTBa, y4acTBOBAaTh B CaMOYIPABICHUH B 00I1€00pa30BaTeIbHON OpPraHU3allid U JIETCKO-
FOHOILIECKUX OpraHu3alusX;

- YMEHHE B3aMMOJEHCTBOBATh C COI[MAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIUSIME ¥ HA3HAYEHUEM;

- TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM J1€ATEIbHOCTH;

- MNaTpUOTUYICCKOI'0 BOCIIMTAHUA:

- c(OpPMHUPOBAHHOCTh POCCUMCKON TPaKJAHCKON HIECHTHYHOCTHU, MATPUOTHU3MA,
YBa)XEHUsI K CBOEMY HapoJly, UyBCTBa OTBETCTBEHHOCTU mnepea PoauHo#, ropmoctu 3a cBoi
Kpai, cBor0 PonuHYy, CBOW S3bIK M KYyJbTYPY, MNPOLUIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOIO
Hapoaa Poccuu;

- LIEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, HCTOPUYECKOMY H
MPUPOJHOMY HACIEAMIO, TaMATHHUKAM, TpaaulusM HapoaoB Poccum, noctmxenusim Poccuu B
HayKe, NCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- ueiHass yOeXIeHHOCTb, TOTOBHOCTh K CHyXeHuto u 3aumre OteyecTsa,

OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

- OCBOEHHBbIE OOYYalOIIMMHCS MEXIIPEJAMETHbIE TOHATUS W YHHUBEpCaJbHBIE
yueOHbIe JIeicTBUS (pEeryIATUBHBIC, T03HABATEIbHBIC, KOMMYHUKATHBHBIE);

- CIIOCOOHOCTh WX HCHOJb30BAaHUSI B MO3HABATEIHHOW M COLMAIBHOM MpPAKTHKE,
TFOTOBHOCTh K CaMOCTOSITEIbHOMY IJIAaHUPOBAHUIO U OCYILECTBIECHUIO Y4eOHOH NesATENbHOCTH,
OpraHu3any y4eOHOro COTPYIHUYECTBA C MMEAArOTHUYECKUMH PAOOTHUKAMH U CBEPCTHUKAMH, K
YYaCTHIO B TOCTPOSCHUH MHANBUIYAIbHONW 00pa30BaTeIbHON TPAeKTOPHH;



- OBJIQJICHUE HaBBIKAMHU Y4eOHO-MCCIIE0BATEIbCKOM, MPOEKTHOM M COIMAIbHON
JESATEIIBHOCTH

JI7. He mpuHUMATh ACHCTBUS, TPUHOCSIIKE BPE OKPYKAIOIIEH cpee;

- YMETh IPOTHO3UPOBAaTh HEOJArONpUATHBIE HSKOJIOTHYECKHE  IOCIEACTBUS
NpeIpPUHUMAEMBIX JEHCTBHIM, MPeI0TBpaLaTh UX;

— PaCHIMPUTD OIIBIT IEATEILHOCTH YKOJIOTHYECKON HApPaBICHHOCTH;-

— pa3pabaTeiBaTh IUIAH pEIICHUs MPOOJIEMBI C YYETOM aHallu3a HMMEIOIIUXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

- OCYIIECTBIISITh LI€JICHANPABICHHBIA TOUCK TIEpPEeHOCa CPEICTB U CIOCOOOB
JIEHCTBUS B MPOPECCHOHATBHYIO CPELY;

— YMETh I[E€PEHOCUTh 3HAHUS B TO3HABATEIBHYID M MPAKTHUYECKYI0 oO0jacTu
KU3ZHEJEATEIbHOCTH;

— mpeniaraTh HOBBIE IPOEKTHI, OIEHMBATh HJAEU C T[O3ULIUHA HOBU3HBI,
OPUTHHAIILHOCTH, TIPAKTUYECKOI 3HAUHUMOCTH;

— JaBaTh OLIEHKY HOBBIM CHUTYaIlMsIM, BHOCHUTb KOPPEKTHBBI B JIESATEIHHOCTD,
OILICHMBATh COOTBETCTBUE PE3YIbTATOB LIEISIM

MemanpeomemHblx:

M1

- BJIAJCTh METO/JaMHU JI0Ka3aTelbCTB, AJITOPUTMAaMHU pELICHHs 3a/1ad; yMEHHe
(bopMyIHpOBaTh OINPEICIIEHUS], aKCUOMBI U TEOPEMBI, TPUMEHSATh UX, IPOBOJUTH JI0Ka3aTebHbIE
paccyXJIeHHs B X0JI€ PELICHMS 3a/1a4;

- yMETh OINEpPUPOBATH MOHATUSAMH: CTENEHb YHCla, JorapudM YHCIa; yMEHUe
BBIMOJIHATh BBIYMCICHHE 3HAYeHUH U TpeoOpa3oBaHUs BBIPAKEHUH €O CTEHNEHSIMHU U
Jorapudpmamu, npeodpazoBaHusl JPOOHO-pAllMOHATIBHBIX BBIPAXKEHUH;

- YMETh  ONEpUPOBAaTh  MOHATUSMHU:  paAlUOHAIbHBIE,  HUPPALMOHAJIBHBIE,
HoKa3aTejbHbIe, CTENEHHble, Jorapu(MUYecKue, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETb  ONEpPUPOBAaTh  MOHATUSAMHU:  (QYHKUMS, HeNpepbiBHAsS  (QYHKIMS,
IPOM3BOJIHAs, MEpBOOOpa3Hasi, OINpENEeNEeHHBIH MHTErpajg; yMeTb HAaXOIUTh MPOHM3BOJIHBIE
AIIEMEHTApHBIX (DYHKIMHA, UCIONB3YS CIPaBOYHBIE MaTepHaibl; MCCIEN0BaTh B IMPOCTEHUIIMX
ciydasx (yHKIMM Ha MOHOTOHHOCTb, HAXOAWUTh HAaWOOJbIINE M HAMMEHBIIME 3HAYCHUs
GyHKIMH; CTPOUTh Tpa@UKd MHOTOWIEHOB C HCIOJIb30BAaHUEM ammapara MaTeMaTHYecKoro
aHaJIM3a; MPUMEHSATh MPOU3BOJHYIO MPHU PEUICHUM 33/Jay Ha JBW)KEHUE; peuiaTh MPaKTHUKO-
OpUEHTUPOBAaHHBIE 3a/la4yll Ha HAWOOJbIINE M HAaWMEHbLINE 3HAUYCHUS, HAa HAXOXKJEHUE IYTH,
CKOPOCTH U YCKOPEHHUS;

- YMETh OIEPUPOBATH MOHATHSAMHU: pallMOHANbHAs (YHKUUS, I1OKa3aTelbHas
byHKIMs, cTeneHHas QyHKIMs, jJorapudmuueckas GyHKIUS, TPUTOHOMETpHUUECKHe (QYyHKIUH,
oOpaTHble (QYHKLIWHU; YMEHUE CTPOUTHh I'padMKu H3y4eHHBIX (PYHKIMH, UCIIOIBb30BaTh IpaduKku
IPU U3YYEHHUH MTPOLIECCOB U 3aBUCUMOCTEH, MPU PEeLICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB
¥ 33/1a4 U3 peaJbHOM JKU3HU; BBIpaXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEX/1y BeTHUYNHAMH;

- YMETh pellaTh TEKCTOBBIE 3aJjaud PAa3HbIX TUIOB (B TOM YHUCIIE HA IPOLEHTHI,
JIOJIM ¥ 4acTH, Ha JBU)KEHUE, paboTy, CTOMMOCTb TOBApOB U YCIIYT, HAJIOT'H, 3a/1a4M U3 00JacTu
yINpaBJIEHUS] JINYHBIMM M CEeMEMHbIMM (DPMHAHCAMH); COCTABIATH BBIPAKEHMS, YpPaBHEHMS,
HEPAaBEHCTBA M MX CUCTEMBI II0 YCIOBHUIO 3a/adyM, MCCIEAO0BAaTH IIOJIyYEHHOE PELIEHUE U
OLIEHUBATh MPABJIONIOA0OHOCTD PE3YIIbTATOB;



- yMETh OINEpPHpPOBATh MOHATUSAMHU: CpelHee apudmMeTHdeckoe, MeIHaHa,
HauOoJiplllee M HaWMEHbIlee 3HAYEHUs, pa3Max, AUCHEpCUs, CTAaHJApTHOE OTKJIOHEHHE
YHCIOBOrO Habopa; yMeThb HM3BJIEKAaTh, MHTEPIPETHUPOBATh MH(OpMAIUIO, MPEACTABIECHHYIO B
TabIMIAX, Ha JuarpamMmax, rpaukax, OTPa’Karollyl0 CBONCTBA peaJbHbIX IPOLIECCOB H
SBJICHUW; TPEACTaBIATh HMHPOPMALMIO C MOMOIIBI0 TaOJWIl M JUarpaMM; HCCIeI0BaTh
CTaTUCTHYECKUE JJAHHbIC, B TOM YHCJIE C MPUMEHEHUEM Ipa)uueCKUX METOJOB U 3JEKTPOHHBIX
CPEJCTB;

- yYMETh ONEpUPOBaTb MOHATHUAMHU: CIY4YalHBIH ONBIT M CiydyailHOe COOBITHE,
BEPOSTHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIUHCISATH BEPOSTHOCTH C HCIOJIB30BAaHHEM
rpadU4ecKuXx METOJOB; NIPUMEHSTh (OPMYIJBI CIOXKEHHS M YMHOXKCHHS BEpOSTHOCTEH,
KOMOWHATOpHBIE (akThl U (HOPMYJIBI MPH PELICHUU 33]a4; OLCHUBATH BEPOSTHOCTU PEaJbHBIX
COOBITHI1; 3HAKOMCTBO CO CITy4ailHBIMH BETMYMHAMH;, YMEHHE MPUBOJUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YKMCET B IPUPOTHBIX U OOIECTBEHHBIX SIBICHUSX;

- YMETh OIEPHPOBATH MOHATHUAMHU: TOYKA, TNpsAMas, IUIOCKOCTh, IMPOCTPAHCTBO,
JIBYIPaHHBIA YTOJI, CKPEIIMBAIOUIMECS TMpsMble, MNapaIeNIbHOCTh M TEPHEHIUKYISIPHOCTD
OPSAMBIX M IUIOCKOCTEH, Yroi MEXIy NpPsSMBIMU, YTOJl MEXAY NPsMOM M IUIOCKOCTBIO, Yroj
MEXY IUIOCKOCTSMH, PAacCTOSIHME OT TOYKHM JI0 IMJIOCKOCTH, PACCTOSHUE MEXAY MPSMBIMHU,
paccTosiHUe MeXJy IUIOCKOCTSMH; YMEHHE MHCIIOJIb30BaTh IIPU PELICHUU 3a]ad H3y4YeHHbIE
(baxThl 1 TEOpEMBI INIAHUMETPUN; YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

- yYMETh ONEpPUPOBATh MOHATUAMU: MHOTOTPAHHUK, CEYEHHE MHOIOTPAHHUKA, KYO,
napaelenunes, npusma, nupamuia, Gurypa 1 NoBepxXHOCTb BPALIEHUS, LIWINHAP, KOHYC, 1Iap,
chepa, ceueHus (UTypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, LWIMHApPA, KOHYca,
IUIOIAAb TOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA, IMIINHAPA, TUIOIMAab cepsl, 00beM Kyoa,
NPSMOYTOJIBHOTO TapaljieNienuIea, MIPaMAIbl, TPU3MBI, MUJIHHIPA, KOHYca, IIapa; yMEHHe
n300pakaTh MHOTOTPAaHHHKH M TMOBEPXHOCTH BpAIEHUS, UX CEYCHHS OT PYKH, C TIOMOIIBIO
YEepTEeIKHBIX WHCTPYMEHTOB M D3JEKTPOHHBIX CPEICTB; YMEHHE pAaclO3HaBaTh CUMMETPHIO B
NPOCTPAHCTBE; YMEHHE PACIIO3HABATH MPABUIHHBIE MHOTOTPAaHHUKH;

- YMETh ONEPUPOBATH MOHITHAMU: JBHKEHHE B MPOCTPAHCTBE, MOJO00HBIE (PUTYPHI
B MIPOCTPAHCTBE; MCIOJIH30BATH OTHOIICHHUE IUIOMIAJICH TMOBEPXHOCTEH M O0OBEMOB IMOJOOHBIX
buryp npu perieHuu 3aaay;

- YMETh BBIYUCISTH T€OMETPUYECKHE BEIWYHMHBI (UIMHA, YTOJI, IUIOMANb, 00bEeM,
TUTOIIAAb TOBEPXHOCTH ), UCTIOIB3Ysl N3ydeHHBIE (POPMYITBI U METOIBI;

- yMETh OINEpPUPOBaTh TMOHATHSAMU: MPSIMOYTrOJbHas CHCTeMa KOOPJHMHAT,
KOOPJAWHATHl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpPa, CKAISIPHOE IMPOU3BEICHHE, YroJd MEXIY
BEKTOpaMH, CyMMa BEKTOPOB, TpPOHM3BEICHHE BEKTOpa Ha YHUCIIO; HAXOAWUTh C TIOMOIIBIO
U3y4eHHBIX (DOPMYJT KOOPIUHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXKITY TBYMS TOUKAMH,

- yMeTh BBIOMpPATh MOIXOAALIMM M3YYEHHBIH METOJ JJs pEeLIeHUs 3aJauu,
pacrio3HaBaTh MareMaTHdeckue (akThl W MaTeMaTHYeCKHe MOJENH B TPUPOIHBIX W
OOIIECTBEHHBIX SBJICHUSIX, B HCKYCCTBE, YMEHHE TPHUBOIUTH TPUMEPHl MaTEMaTHUECKUX
OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH.

M2 - yMmerh oOmNEpUpOBaTH TOHATHSIMHU: palMOHANbHAs (QYHKIHS, TOKa3aTelbHas
byHKUus, cTeneHHas (QyHKUuUs, Jorapupmuueckas (GpyHKIUSA, TPUTOHOMETpUYeckre (yHKIUH,
oOparHble (DYHKIMH;, YMEHHE CTPOUTH TpadUKH M3y4eHHBIX (DYHKIMH, UCIOIB30BaTh rpaduKu
IPY U3YYSHHUH MIPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33124 U3 IPYTUX YUEOHBIX IPEIMETOB
¥ 33/1a4 U3 peaJbHOM JKU3HU; BBIpaXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEX/1y BeTHUYNHAMH;

- YMETh ONEPHPOBATH MOHATUSMHU: TOXKJIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE,
ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpPaBHEHHWH W HEPAaBEHCTB, PaBHOCWIIBHOCTb YpPaBHEHHIA,
HEpaBEHCTB M CHUCTEM, palMOHAJIbHBIC, HPpPALMOHANbHBIC, IOKa3aTelbHbIC, CTETIICHHBIC,



Jorapu(pMUUEcKue, TPUTrOHOMETPUUECKUE YPABHEHUS, HEPABEHCTBA M CUCTEMbI; YMETh PELIATh
YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C MOMOIIBIO PAa3WYHBIX MPHEMOB; PEIIaTh YpaBHEHHS,
HEPaBEHCTBA M CHUCTEMBI C TapaMETPOM; MPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs
pelIeHUs MaTeMaTHUeCKUX 3a/1a4 U 33/1a4 U3 Pa3InYHbIX 00J1acTe HAYKU U PeaIbHOM KHU3HH;

- yMEeTb CBOOOJIHO ONEpUPOBaTh MOHATHAMM: JIBUXKEHUE, MapajUle]bHbIN MEepeHoc,
CUMMETpPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, NMPeodpa3oBaHue 1Moa00us, Mo100HbIe
Guryper; ymeTb pacno3HaBaTh paBHbIE W NOJOOHBIE (UTYphI, B TOM 4YHCIE B IPHUPOJE,
UCKYCCTBE, AapXHUTEKType; YMETh HCIOJb30BaTh T'COMETPUYECKHE OTHOIICHUS, HAXOAUTh
reOMEeTpUYECKUe BEIUYMHBI (AJIMHA, YroJ, IUIOaab, 00bEM) MU pEIIEHUH 3ajad U3 APYrux
y4€OHBIX IIPEAMETOB U U3 PEATbHOM KU3HU

M3 - yMerb omnepupoBaTh IOHATUSAMHU: palUOHAIbHbBIE, HPPALOHAIBHBIE,
HoKa3aTebHbIC, CTENEHHblE, JorapudMuyeckue, TPUTOHOMETPUUYECKHE YPAaBHEHUS U
HEPaBEHCTBA, MX CHCTEMBI;

- yYMETh ONEpPUPOBATh MOHATUAMU: MHOTOTPAHHUK, CEYEHHE MHOTOTPAHHUKA, KYO,
napaelenunes, npusmMa, nupamuia, Gurypa 1 NoBepxXHOCTb BpALLIeHUs, LIUJIMH/IP, KOHYC, 11ap,
chepa, ceueHus (Urypbl BpalleHHUs, IUIOCKOCTb, Kacarouiascs cepbl, LUIMHIpPA, KOHYCa,
IUIOIIAAbh TOBEPXHOCTH MUPAMU/IBI, TIPU3MBI, KOHYCA, IMIIMHAPA, TUIOMAAb cepsl, 00beM Kyoa,
NPSMOYTOJIBHOTO TapaljieNienuIea, MpaMubl, TPU3Mbl, HWIMHIpPA, KOHYCa, IIapa; YMEHUE
n300pakaTh MHOTOTPAaHHHKH U IOBEPXHOCTH BpAIICHUS, UX CEUCHHS OT PYKH, C TOMOIIBIO
YEpPTESIKHBIX MHCTPYMEHTOB MW DIJIEKTPOHHBIX CPEJICTB; YMETh pAcCIO3HABaTh CHMMETPHIO B
IPOCTPAHCTBE; YMETh Paclo3HaBaTh IPaBUJIbHbIE MHOTOTPAHHUKH;

- YMETh OIEPUPOBaTH TOHATHSIMH: MPSIMOYTOJNbHAs CHCTEMa KOOPJHMHAT,
KOOPJAWHATHl TOYKH, BEKTOpP, KOOPIWHATHI BEKTOPA, CKAISPHOE IPOM3BEIEHHE, Yrojl MEXKIY
BEKTOpaMH, CyMMa BEKTOpPOB, MpPOM3BEJIEHHE BEKTOpa Ha YHUCIIO; HAXOAUTh C IOMOIIbIO
U3y4eHHBIX (POPMYJT KOOPJMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHUE MEXY IBYMSI TOUKaMH

M4 - yMmerh omnepupoBaTh MOHATUAMU: CIY4YaWHBIM ONBIT W ClIy4yailHOE COOBITHE,
BEPOSITHOCTh CIY4alfHOTO COOBITHS; YMETb BBIUHCIATH BEPOSTHOCTh C HCHOJIb30BAHHUEM
rpadu4ecKux METO/I0B; NPUMEHATh (QOPMYJbl CIOXKEHHS M YMHOXEHHS BEpOSTHOCTEH,
KOMOWHATOpHBIE (QakThl U (HOPMYIBI MPH PEUICHUH 3a]ad; OICHHBATH BEPOSTHOCTH PEaTbHBIX
COOBITHI1; 3HAKOMCTBO CO CITy4aifHBIMH BETMYMHAMHE;, YMEHHE IMPHUBOUTH IPHMEPHI TIPOSBICHUS
3aKoHa OOJIBIINX YMCET B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

- yMeTh CBOOOJHO OINEpPHPOBATH MOHATHAMM: CTENEHb C ILEJIbIM I0Ka3aTeleM,
KOpEHb HAaTypallbHOW CTENEeHH, CTEleHb C palUdOHAIBHBIM IIOKa3aTeJeM, CTeleHb C
JENCTBUTENBHBIM (BEIIECTBEHHBIM) MTOKa3aTeseM, jJorapudm 4ucia, CHHYC, KOCHHYC U TaHT€HC
MIPOM3BOJILHOTO YHCIIA;

- yMeTb CBOOOJHO ONEpUPOBATH MOHATUSAMU: rpaduxk GyHKIMU, oOpaTHas
GbyHKIMSA, KOMOO3UIMSA (YHKUUHN, JUHEWHas (QYHKUMS, KBaapaTHuHas (YHKLHS, CTENeHHas
byHKIMST € TEIBIM  TIOKa3zaTelieM, TPUTOHOMETpHUYecKne  (QyHKIWUHU,  OOpaTHbBIS
TPUTOHOMETpHUYECKHE (YHKIINH, TTOKa3aTeIbHas U Jorapudmmdeckas QyHKIHH, YMETh CTPOHUTh
rpa¢uku GyHKUINH, BHITIOIHATH MpeoOpa3oBaHus rpauKkoB QYHKIUHI;

- YMETh HCIIONB30BaTh Tpapuku (QYHKIWHA U1 W3y4eHHs MPOIECCOB U
3aBUCUMOCTEH NpHU PELIEHUU 3a7ad U3 OPYruxX y4eOHBIX NMPEAMETOB M M3 PEaJbHOM KU3HU;
BBIpa)XaTh (POPMYJIaMHU 3aBUCHMOCTH MEXy BEIUYMHAMU;

- CBOOOJHO ONEpUPOBaTh MOHATHSAMU: YETHOCTh (DYHKUUH, MEPUOAUYHOCTD
GYHKIMHM, OTPaHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTh (YHKIHUH, O3KCTpEeMyM (YHKIIUH,
HauOoJplllee M HauUMEHblIEe 3HA4YeHUS (PYHKUUMU Ha TMPOMEXKYTKE; YMETb IPOBOAUTH
uccienoBaHue QyHKINU;



- yMEThb
UCIIOJIb30BaTh CBOMCTBA U TpapuKu (QYHKIMI U pelleHns ypaBHEHUN, HEPABEHCTB U 3a]a4 C
napameTpamM; HM300pakaTb Ha KOOPIMHATHOW IUIOCKOCTH MHOXKECTBA PEIEHUM ypaBHEHHH,
HEPABEHCTB U UX CUCTEM

MS

- yMEThb ONEpPUpPOBATh IOHATUAMHU: CpelHee apudmeTHdeckoe, MeIHaHa,
HauOoJiplllee M HaWMEHbIlee 3HAYEHUs, pa3Max, AUCHEPCUs, CTAHJAPTHOE OTKJIOHEHHE
YHUCIOBOr0 HabOpa; yMEHHE M3BJIEKATh, HHTEPIPETUPOBATH MH(OPMAIIHIO, TPEACTABICHHYIO B
Ta0nMIax, Ha JAuMarpaMmax, rpadukax, OTPaKaroOIIyl0 CBOMCTBA pEAJbHBIX IPOLECCOB U
SBJICHUW; TPEACTaBIATh HMHPOPMALMIO C MOMOIIBIO TaOJIMIl W JUarpaMM; HCCIeI0BaTh
CTaTUCTHUYECKUE JaHHbIC, B TOM YHCJIE C IPUMEHEHHUEM TpaUUecKUX METOM0B U AIIEKTPOHHBIX
CPEICTB;

- YMETb OIIEPUPOBATh IOHATHUAMM: TOYKA, IpsAMas, IUIOCKOCTh, MPOCTPAHCTBO,
JBYI'PAHHBIA YTOJI, CKPELIMBAIOIIMECS MpsAMbIC, NApPAJUICIBHOCTh W IEPHEHIUKYISIPHOCTH
IPSAMBIX U IUIOCKOCTEW, yroJl MEXAy IpPSMBIMU, Yoyl MEXAy INPsSMOM U IUIOCKOCTBIO, YIoJl
MEXNy IUIOCKOCTSIMHM, PAacCTOSHHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXIY IpPSIMBIMHU,
paccTosiHUE MEXKIY MIIOCKOCTSAMU;

- YMETb HUCIIOB30BaTh MPH PEIICHNH 33/1a4 M3y4YeHHbIE (PaKThI M TEOPEMbI TTAHIMETPHUH;
YMEHHE OLIEHUBATh Pa3Mepbl 00EKTOB OKPYKAOILIET0 MUpa

Meé

- YMETb ONEPUPOBATH IOHATUSAMH: IHPSIMOYIOJbHAas CHUCTEMa KOOPAMHAT,
KOOPJIHMHATHl TOYKH, BEKTOP, KOOPJIMHATHI BEKTOPA, CKAJISPHOE NPOU3BEACHHUE, YrOJl MEXIY
BEKTOpaMH, CyMMa BEKTOPOB, IMPOU3BEACHUE BEKTOPA HA YHUCIO; HAXOAWUTH C IIOMOIIBIO
U3y4EHHBIX (POPMYJ KOOPIMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKIY IByMs TOUKaMHU;

- YMETh BBIOMpaTh NOAXOASAIIMNA M3YyYEHHBIH METOJ JUIsl pELIeHUs 3a/add,
pacrio3HaBaTh MareMaTuyeckue (akTbl W MaTeMaTH4YeCKHe MOJENM B NPUPOAHBIX U
OOIIIECTBEHHBIX SBJIEHUSAX, B MCKYCCTBE; YMEHHME MPHUBOJUTH INPUMEPhl MaTeMaTHYECKHX
OTKPBITUIA POCCUICKON U MUPOBOW MaTeMaTHUYECKOW HAYKH.

- YMETh ONEpUPOBATH MOHATHSMH: CIy4YalHBIH OIBIT W CllydailHOE COOBITHE,
BEPOSITHOCTh CIY4aifHOTO COOBITHS; YMETb BBIUHCIATH BEPOSTHOCTh C HCHOJIb30BAHHUEM
rpadu4ecKux METO/0B; HIPUMEHSATb (QOPMYJbI CIOXKEHHs M YMHOXEHHS BEpOSTHOCTEH,
KOMOMHATOpHBbIE (QakThl U (HOPMYJIbI MPH PEILICHUH 3ajay; OLIEHUBATh BEPOSTHOCTH PEAbHBIX
COOBITHI1; 3HAKOMCTBO CO CITy4ailHBIMHM BETMUMHAMH; YMEHHE MPUBOJUTH IPUMEPHI IPOSIBICHUS
3aKOHa OOJIBIIMX YKCEN B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSIX

M7

— yMeTb ONepUpOBaTh MOHATHAMHU: (DYHKIMS, HENpepbIBHAas (QYHKIUS, MPOU3BOIHASA,
nepBooOpa3Has, OINpeAeNeHHbId HWHTEerpall; yMeTb HaxOJIUTh IMPOU3BOJIHBIE 3JIEMEHTAPHBIX
GyHKIMH, UCIIONIb3YSl CIPAaBOYHBIE MAaTepUalbl; UCCIEA0BATh B MPOCTEHIINX CIIydasix (YHKIIHH
HAa MOHOTOHHOCTb, HAaXOJAWTh HAWOOJIbIIME M HAaWMEHbIINE 3HaueHus (QYHKIHM; CTPOUTH
rpaukd MHOTOYJIEHOB C MCIOJB30BaHHEM allllapara MaTeMaTU4YecKoro aHalln3a; MPUMEHSTh
MIPOU3BOJHYIO NIPU PELICHUN 3a]a4 Ha JIBUKEHHUE; peniaTh MPAKTUKO-OPUEHTHPOBAHHBIE 3a/1a4U
Ha HauOOJbIINE U HAUMEHbBINNE 3HAUYCHHS, HA HAX0XKJICHHE ITyTH, CKOPOCTH U YCKOPEHUS;

— yMETb ONEpUPOBATh MOHATUSAMU: JIBUKEHUE B MPOCTPAHCTBE, MOJOOHBIE (PUIYpHI B
IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOLICHHE IUIOLIA/lEH MOBEPXHOCTEH M 00BEMOB IMOAOOHBIX
¢buryp npu pemeHun 3anay;

— yMETb BBIYUCIATH IE€OMETPUYECKHE BEIMYMHBI (JUIMHA, Yroi, IUIolmanb, Oo0BbeM,
IUIOINAb TOBEPXHOCTH), UCIIOJb3Yys NU3yUEHHBbIE (POPMYJIBI U METOABI

—npeoMemHmulx:



II1) BnageHue MeToAaMU JOKA3aTENbCTB, AJITOPUTMAaMM pELICHHS 3a7a4; yMEHHUE
(bopMyIHpOBaTH OIPEIEIICHUS, AKCUOMBI H TEOPEMBI, TPUMEHSTh UX, IPOBOJIUTH JI0Ka3aTeIbHbIC
paccyX/IeHHUs B X0JI¢ pELUICHMs 3a/1a4;

I12) ymenuwe omepupoBaTh MOHATUAMHU: CTENEHb YHCIA, JOTapu(pM UHUCIA; YMEHHUE
BBIMOJIHATh BBIYMCICHHE 3HAYCHUH U TPeoOpa3oBaHMs BBIPAKEHUH CO CTENECHAMU U
Jorapupmamu, npeodpazoBaHusl JpOOHO-pallMOHATIBHBIX BBIPAXKEHUH;

I13) ymenue onepupoBaTb  MOHATHSAMU:  pallMOHAIBHBIC,  HMPpPALMOHANIbHBIE,
IIOKa3aTebHbIC, CTENEHHbIE, JIorapu(MUYEeCKUe, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

I14) ymenue onepupoBaTh NOHATHAMH: (PYHKIUS, HETIPEpbIBHAS (DYHKIIHS, IPOU3BOIHAS,
nepBooOpasHasi, ONpEACTCHHbIM MHTErpal; yMEHHWE HAaXOAWUTh IMPOU3BOAHBIC AIIEMEHTAPHBIX
(GyHKIMH, UCIIOJIb3YSl CIIPABOYHBIE MAaTEpUalbl; UCCIEAOBATh B MPOCTEHIINX ClIydasixX (YHKIUU
Ha MOHOTOHHOCTb, HAXOJIWTh HAWMOOJIbIIME M HAMMEHbIIME 3HAuYeHHUs (YHKIHWA; CTPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJIb30BAaHMEM arlapaTa MaTeMaTHYeCKOro aHajiu3a; MPUMEHSTh
IPOM3BOJIHYIO TPU PELICHUH 33134 Ha JBM)KEHUE; PelIaTh MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a41
Ha HauOOoJbIIME U HAUMEHbILINE 3HAUCHHsI, HA HaX0XKJIEHHE ITyTH, CKOPOCTH U YCKOPEHMUS;

I15) ymenue omnepupoBaTh MOHATUAMHU: palMOHaIbHas (YHKIMSA, I1OKa3aTellbHas
¢GyHKIuMs, cTenieHHas QyHKUOuWs, Jorapupmudeckas (QpyHKIUsA, TPUTOHOMETpUYECKHe (yHKIINH,
oOpaTHble (QYHKLUUHU; YMEHHE CTPOUTHh I'paUKU M3y4EHHBIX (DYHKUIUH, UCIOIB30BaTh rpauku
IIPU U3YYEHHUHU MTPOLIECCOB U 3aBUCUMOCTEH, PU PELICHUH 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB
¥ 33/1a4 U3 PeaJbHOM JKU3HU; BBIpAXKaTh (DOpMyJIaMH 3aBHCUMOCTH MEXI1y BETHYNHAMH;

I16) ymenue pemaTh TEKCTOBBIE 33J]aud PA3HBIX TUIOB (B TOM YHCIIE HA MPOLEHTHI, 10U
U 4acTd, Ha JIBWXKEHHEe, paboTy, CTOMMOCTh TOBapOB M YCIYI, HAJOTH, 3ajauyd M3 00JacTu
yIpaBJIEHUS! JIMYHBIMM M CEeMEMHbIMM (PMHAHCAMM); COCTABIISATh BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHIO 3a/adyd, MCCIENO0BATh IIOJIyYEHHOE PEIIEHUE U
OLIEHUBATh MPABJIONOA00HOCT PE3YJILTATOB;

II7) ymenue omnepupoBaTh NOHATUAMU: CpeaHEE apUPMETHUecKoe, MeuaHa,
HauOoJbIllee M HauUMEHbIIEEe 3HA4YeHHs, pa3Mmax, JAHUCIEepPCHs, CTaHJapTHOE OTKIOHEHHE
YHCIIOBOTO Habopa; yMEeHHE M3BJIEKAaTh, MHTEPIPETUPOBATh UHPOPMAIIHIO, MIPEICTABICHHYIO B
Tabinuax, Ha Jauarpammax, rpaukax, OTPa)Kalol[yl0 CBOWCTBAa pealbHBIX IMPOIECCOB U
SBJICHUH; TPEACTaBIATh HH(POPMALMIO C MOMOIIbI0 TabJaMIl W JAuWarpamMM; HCCIEelI0BaTh
CTaTUCTHUYECKUE JJaHHbIE, B TOM YHCJIEe C IPUMEHEHUEM Ipa)uuecKUX METOJOB U 3JEKTPOHHBIX
CPEICTB;

I18) ymeHue omepupoBaThb MOHATUSMH: CIy4alHBIA OINBIT M CllydyailHOe COOBITHE,
BEPOATHOCTh CIy4allHOTO COOBITUS; YMEHHME BBIYUCIATH BEPOSTHOCTH C HCIOJB30BaHUEM
rpadguyeckux METOJIOB; MPUMEHATh (OPMYJbl CIOXKEHHS U YMHOXKEHHS BEpPOSTHOCTEM,
KOMOMHATOpHbIE (HaKThl U QOPMYJIbI MPU PEIIeHUH 3ajay; OLEHUBATh BEPOSITHOCTH PeallbHbIX
COOBITHIf; 3HAKOMCTBO CO CIIy4alHBIMHU BEIMUMHAMU; YMEHHE MPUBOAUTH MIPUMEPHI IPOSBICHUS
3aKOHa OOJIBIINX YUCEN B IPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSX;

I19) ymenue omepupoBaTh MOHATUSMH: TOYKa, MpsMas, IJIOCKOCTb, IMPOCTPAHCTBO,
JIBYTpaHHBIA Yroj, CKpEIIMBAIOIIMECSd NpsMble, MapaJIEIbHOCTh WU NEPIEHIUKYJISIPHOCTh
OPSIMBIX U IUIOCKOCTEM, Yrojl MEXKIy HpPSIMBIMH, YroJd MEXAY HpSAMON M IJIOCKOCTBIO, YIrOJ
MEXIY IUIOCKOCTSAMH, PAacCTOSIHME OT TOYKHM JI0 IMJIOCKOCTH, PACCTOSHUE MEXAY MPSMBbIMHU,
paccTossHUE MEXy IUIOCKOCTSAMH; YMEHHME MCIIOJIb30BaTh IPU PEIIEHUHM 3aJad HM3Yy4YEeHHbIE
(baxThl ¥ TEOPEMBI INIAHUMETPUN; YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB OKPY>KAIOLIET0 MUPA;

I110) ymenue onepupoBaTh MOHATUSIMH: MHOTOTPAHHHK, CEYCHHUE MHOTOTPAaHHHKA, KYO,
napaelenunes, npusma, nupamuia, Gurypa v noBepXHOCTh BpaILEHHs, IMINHAP, KOHYC, 1ap,
cdepa, ceueHus (UTypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, HWIMHApPA, KOHYcCa,



IUIOINAAb IOBEPXHOCTH MUPAMU/bI, IPU3MBbI, KOHYCA, IIWINHApPA, IUIOMaab cepsl, 00beM KyOa,
IPSIMOYTOJIBHOTO TapaljiesienuIea, NUpaMubl, IPU3MBbl, IWIMHApPA, KOHYyca, LIapa; yMEHHE
n300pakaTb MHOTOTPAHHUKM U IOBEPXHOCTH BpAIICHMS, UX CEUYEHUS OT PYKH, C IIOMOIIbIO
YEpPTE)KHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE pAclO3HaBaTb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATD [IPaBUJIbHBIE MHOTOIPaHHUKY;

I111) ymenue onepupoBaTh MOHATUSAMU: JBH)KEHUE B IPOCTPAHCTBE, NOJOOHBIE (DUTYPBI
B IIPOCTPAHCTBE; HCIOJIb30BATh OTHOIIEHHUE IIOLIAJCH MOBEPXHOCTEH M 0OBEMOB IMOJOOHBIX
(buryp npu peieHnu 3aay;

I112) ymeHue BBIYMCIATH F€OMETPUUECKUE BEIMUYUHBI (UIMHA, Yroj, IUIOIadb, 00beM,
IUIOINAb MOBEPXHOCTH), UCIIOJB3Ys U3yUEHHBIE (POPMYIIBI U METOMBI;

I113) ymeHue onepupoBaTh MOHATUSAMU: MPSAMOYIOJbHAs CUCTEMa KOOpAMHAT,
KOOpJMHAThl TOYKH, BEKTOP, KOOPJAMHATBI BEKTOPA, CKAJISPHOE IPOU3BENEHUE, Yrojl MEXIy
BEKTOPAaMM, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOpa Ha YMCIO; HAXOJIUTh C IOMOLIBIO
U3y4eHHBIX (POPMYJ KOOPJIMHATHI CEPEAUHBI OTPE3Ka, PACCTOSHUE MEXY IByMsl TOUKaMH;

I114) ymenue BbIOUMpATh MOAXOJAIIMN H3YYEHHBIH METOA Ul pELICHUs 3a]auu,
pacrio3HaBaTh MareMaTuyeckue (akTbl M MaTeMaTH4YeCKUe MOJENM B NPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B MCKYCCTBE; YMEHHE INPUBOJUTH INPUMEPHl MaTEeMaTHYECKHX
OTKPBITHIA POCCUMCKON U MUPOBOW MaTeMaTHYECKOW HAYKH.

[Io yuebHOMYy mpenmery "Maremaruka" (Bkirouas paszmensl "Anrebpa u Havana
MaTemaruueckoro asanusza", "I'eomerpus", "BepostHocTe u crartuctuka') (yriyOJeHHBIN
YpOBEHB) TpeOOBaHMsI K IIPEAMETHBIM pe3y/IbTaTaM OCBOEHMSI YIIIYOJIIEHHOIO Kypca MaTeMaTHKU
JIOJDKHBI BKJIIOYAaTh TPeOOBaHUS K pe3ysbTaTaM OCBOEHHUsS 0a30BOro Kypca M JIOMOJHUTEIBHO
OTpaXkaTh:

I115) ymenue onepupoBaTh MOHATUSMHU: ONPEICICHUE, aKCMOMA, TEOPEMa, CIEACTBHE,
CBOWCTBO, MPU3HAK, 0KA3aTeIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKU; YMEHUE (HOPMYIHPOBATH
o0paTHOE W NPOTHBOIOJIOXKHOE YTBEP)KACHUE, NPUBOIUTH MPUMEPbl U KOHTPIPUMEPHI,
MCIIOJIb30BaTh METOJ] MAaTeMaTHUYeCKOM HMHIYKIMHU; MPOBOAMUTH OKA3aTENbHbIE PACCYKICHUS
IIpU pEIIeHNH 3a/1a4, OLIEHUBATh JJOTHYECKYIO TPABIIIBHOCTD PACCyKACHMUIA;

I116) ymenue omepupoBaThb MOHATUSMHU: MHOXKECTBO, IMOJAMHOXECTBO, OMNEpAlUU Haj
MHO’KECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOXECTBEHHBIN ammapar JUisl ONHUCaHus
peasbHBIX MPOLIECCOB U SABJICHUHM M INMPH pEIIeHUH 337ad, B TOM YHUCIE U3 JPYTUX Y4eOHBIX
IIPEIMETOB;

I117) ymenue onepupoBaTh MOHATUAMU: Tpad, CBsI3HBIA rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHME 33/1aBaTh M OMNMCHIBaTh Tpadbl PazIUUHBIMU CIIOCOOAMHU; HCIOJIb30BATh
rpadsl Ipu pereHuy 3aaay;

I118) ymenue cBoGOIHO omepUpoBaTh MOHATUSMHU: COUYETAaHHE, MEPECTaHOBKA, YHUCIIO
COUYETaHMM, YMCIO TEepecTaHOBOK, OMHOM HbIOTOHA; yMeHHEe NPUMEHSITh KOMOMHATOPHbIE
(bakThl U paccyKJIeHuUs JJis peleHus 3a1ay;

I119) ymenue onepupoBaTh MOHATUSAMH: HATYypalbHOE YHCIIO, 11€J0€ YUCIIO, OCTATOK I10
MOJYJIIO, PallMOHAIBHOE YHCIIO, WUPPALMOHAIBHOE YUCIIO, MHOXECTBA HATYPAJIbHBIX, LIEJIBIX,
paloOHaIbHBIX, JEHCTBUTENIBHBIX YHCEN; YMEHHE HCIOJIb30BaTh IPU3HAKU JECIUMOCTH,
HAUMEHBIINK OOIIMK JeNuTeNh W HaWMEHbIee oO0Ilee KpaTHOe, alropuT™M EBKIuma mpu
pEIIEHUN 3a]a4; 3HAKOMCTBO C Pa3JIM4YHBIMH NO3UIIMOHHBIMHA CUCTEMAaMH CYMCIICHUS;

I120) ymeHue CBOOOIHO OMEPUPOBATH MOHATHUSMHU: CTEMEHb C IEJIBIM ITOKa3aTeleM,
KOPEHb HATypaJlbHOM CTENEHH, CTENEHb C paldOHAJIBHBIM II0Ka3aTeleM, CTENeHb C
JEMCTBUTENBHBIM (BELIECTBEHHBIM) MTOKa3aTeNeM, JOrapu(m 4ucia, CHHYC, KOCUHYC U TaHI'€HC
IIPOU3BOJIBHOTO YHUCIIA;

I121) ymenue onepupoBaTh MOHATHAMHU: TOXJIECTBO, TOKIECCTBEHHOE MpeoOpa3zoBaHuUE,



ypaBHEHHME, HEPaBEHCTBO, CHCTEMa YpPaBHEHUN W HEPAaBEHCTB, PaBHOCWJIBHOCTb YpPaBHEHMI,
HEPAaBEHCTB M CHCTEM, pAlUOHAJIbHbIE, HPpPALUOHAIIBHBIE, II0Ka3aTeiIbHbIE, CTEICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUUYECKIE YPaBHEHUS, HEPABEHCTBA M CHCTEMBI; YMEHHUE PEIIaTh
YPaBHEHHUS, HEPABEHCTBA U CUCTEMBI C IOMOILIBIO Pa3IMYHBIX IPUEMOB; PEIIATh YPaBHEHUS,
HEPABEHCTBA M CUCTEMBI C ITAPAMETPOM; IPUMEHATh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
pelIeHHs MaTeMaTUYeCKUX 3a/1ad U 3a/1a4 U3 pa3InyHbIX 00J1acTe HayKU U peaslbHOM KU3HM;

I122) ymenue cBOOOAHO OMEPUPOBATH MOHATUSAMH: Tpaduk GYHKIUH, OOpaTHas
GyHKUUsA, KOMNO3ULUS (YHKUMH, JUHEHHas (QYHKUUS, KBajpaTHuHass (QYHKLHMSA, CTEIEHHas
GyHKkuMs ¢ HedblM  IOKas3aTeleM, — TPUrOHOMeTpudeckue  (QyHKuuu,  oOparHble
TPUTOHOMETpHUUYECKHE (YHKIMH, TOKa3aTeabHas W Jorapugmuyeckas (QyHKIUH, YMEHHE
CTpOUTH TpapuKH (PYHKIHIA, BBIIOIHATH IPeoOpa3oBaHus rpaduKoB (PyHKITHIA;

YMEHHUE HCIIONIb30BaTh rpaduku GyHKIHN IS H3YYEeHHUS TPOIIECCOB U 3aBUCHUMOCTEN MpH
pelIeHnn 3a71a4d U3 APyrux y4eOHBIX MPEIMETOB U U3 peallbHOW JKU3HHU; BBIPAXaTh (opMyIaMu
3aBUCUMOCTH MEXly BEJITUUYNHAMY;

yMeHHE CBOOOJHO ONEpUpOBaTh MOHATHAMM: YETHOCTh (YHKLUUHU, MEPUOJUYHOCTh
(GyHKLMU, OrpaHUYEHHOCTh (YHKLMH, MOHOTOHHOCTb (DYHKIHUH, SKCTPEMyM (QYHKIIMH,
HauOoJplllee M HauMEHblee 3HAYeHHs (YHKIMM Ha TNPOMEXKYTKE; YMEHHE IpPOBOIUTh
ucciie[oBanne QyHKIINU;

YMEHHE HCIIOJIb30BaTh CBOMCTBA W Tpapuku (GYHKIUA UIs pemieHus ypaBHEHHIA,
HEpaBEHCTB M 3aJady C IapaMeTpaMu; M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA
pELICHUI YpPaBHEHUI, HEPABEHCTB U UX CUCTEM;

I123) ymeHnue  CcBOOOJHO  OMEpPUPOBATh  MOHATUSAMHU:  IOCIIEIOBATENLHOCTD,
apupMeTHuecKass MPOrpeccHsi, TeOMETpHUYEecKas Mporpeccus, OecKOHEeUYHO YyObIBaromas
reoMeTpHuUecKas POrpeCcCHsl; YMEHHE 3a/1aBaTh IOCIEI0BATEIIBHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (HOpMYIT;

I124) ymeHue onepupoBaTh MOHATUSAMU: HETIPEPHIBHOCTD (PYHKIMH, ACUMITOTHI Ipaduka
GbyHKIIMM, TiepBasg M BTOpas MPOU3BOJHAS (DYHKIUHU, T€OMETPUUYECKUN U (PU3NUECKHI CMBICH
MPOM3BOJHON, NEpBOOOpa3Has, ONPEIENICHHBbI WHTErpaig; yMEHUE HaXOAMTh ACHMIITOTHI
rpaduka (QyHKUIHMH; yMEHHE BBIUUCISTH MPOWU3BOJHBIE CYMMBI, MPOW3BEAEHHUS, YAaCTHOTO U
KOMIO3UIMHN (QYHKINNA, HAXOAUTh YpaBHEHUE KacaTelIbHOH K TpaduKy QpyHKINH;

YMEHHUE HCIHOJIb30BaTh MPOM3BOIHYIO ISl UCCIENOBAaHUS (DYHKIUM, A HaXOXKIAECHUS
HAWITYYIlIero peleHus B IPUKIaJHbIX, B TOM YHUCIE COLUATbHO-SKOHOMUYECKUX U (PU3UUECKUX
3ajadax, Uil ONpPENENeHUs CKOPOCTH U YCKOPEHUs; HaXOJUTh IUJIOMIATM U 00BeMBbl GUTYp C
MIOMOLIbI0 MHTETpajia; MPUBOAMTH NPHUMEPHl MAaTEMaTHUECKOTO MOJEIHMPOBAHMS C IOMOIIBIO
nuddepeHIaTbHBIX YPaBHCHUH;

I125) ymeHuwe omnepupoBaTh NOHATUSIMHU: KOMIUIEKCHOE YHCIO, COMNPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apryMEHT KOMILJIEKCHOTO 4Yucia, (opMa 3amucu KOMIUIEKCHBIX
yhcen (reoMerpuyeckas, TPUTOHOMETpHYEcKas M anredpaumyeckas); yMeTb IPOU3BOAUTH
apudMeTHUecCKue ACUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAaMH; MPUBOJUTH MPUMEPH UCIOIb30BaHUS
KOMIUIEKCHBIX UHCEIT;

I126) ymenue cBOOOJHO ONEpUpPOBAThH MOHATUSAMU: CpeHee apu(pMeTHIECKOe, MEIHaHa,
HauOoJpIllee W HAaMMEHbLIEEe 3HAYCHMS, pa3Max, AMCIEPCHUs, CTaHJApTHOE OTKIOHEHHWE s
ONKCaHMsI YMCIIOBBIX JAaHHBIX; YMEHUE MCCIIEJOBATh CTATUCTHUUYECKUE NaHHBIE, B TOM YHCIE C
OPUMEHEHHEM TIpaUuecKuX METOJOB M 3JIEKTPOHHBIX CPEACTB; IpaUUyecKd HCCIEN0BaTh
COBMECTHBIE HAa0JIIOJICHHS C IIOMOLIBIO IUarpaMM pacceMBaHUS U JIMHEHHOM perpeccuy;

I127) ymMeHue HaXOIUTh BEPOATHOCTH COOBITHH C WCIOJIB30BAaHUEM T'papUUSCKUX
METO/IOB; IMPUMEHSTh JJIs pelleHus 3a1ad (POpMysbl CIOKEHHS U YMHOMKEHMsI BEPOSTHOCTEH,
dopmyny monHOH BeposTHOCTH, (popmyny bepHynnu, koMOuMHAaTOpHBIE (aKTHl U (OPMYIIBL;



OLIEHUBAaTh BEPOATHOCTH pEANbHBIX COOBITHI; YMEHHE ONEpPHUpPOBATh MOHATHUSAMM: ClydaiiHas
BEJIMYMHA, pACIpPEEICHUE BEPOATHOCTEM, MAaTEMAaTUYECKOE OXXHMJAHUE, JUCIEpCHUs U
CTaHJApTHOE OTKJIOHEHHE CIy4yalHOH BeNMYMHBI, (DYHKIMH pacmpeneseHus U IUIOTHOCTH
pPaBHOMEPHOT'0, I10KA3aTeJIbHOIO M HOPMAJIbHOIO PpACHpEEICHUN; YMEHHME HCII0JIb30BaTh
CBOICTBa M3yUYEHHBIX PACHpPENEICHUM [UIsl pelIeHMs 3a7ay; 3HAKOMCTBO C MOHSATUSMHU: 3aKOH
OONbIIMX 4YMCEN, METOJbl BbIOOPOUYHBIX MCCIEJOBAHUN; YMEHHE MPUBOIUTH IMPUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBLIMX YMCEIl B IPUPOAHBIX M OOLIECTBEHHBIX SBJICHUSX;

I128) ymenue cBOOOJHO ONEpPUPOBATH MOHATUAMU: TOYKA, IpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4Y, IUIOCKMM yroj, JBYIpaHHBIH YroJl, TpeXIpaHHBIA Yroi,
IEpECEKAloIINEecs, MapajuielbHble M  CKPEUIMBAIOUIMECS IpsIMble, MapalIeIbHOCTh U
NEPIEHIUKYJISAPHOCTh MPSAMBIX M IUIOCKOCTEM, Yroia MEXAy HMPsIMbIMU, YIOJd MEXIY HpsIMOU U
IUIOCKOCTBIO, YIOJI MEKY IJIOCKOCTSMU; YMEHHE UCII0JIb30BaTh [IPH PELICHUU 3a/1a4 U3yUCHHbIE
(GakThl U TEOPEMBI IUTAHUMETPUH; YMEHUE OLIEHUBATH pa3Mepbl 00BEKTOB B OKPYKAIOLIEM MHUPE;
yYMEHHUE ONepUpOBaTh NOHATUSAMHM: MHOIOIDAaHHHMK, CEUYE€HHE MHOIOI'paHHMKA, MpPaBUJIbHBINA
MHOT'OTpaHHMK, [IpU3Ma, IUpamMuaa, GUrypa U NOBEPXHOCTb BpallleHHs, IMIMHAP, KOHYC, 1Iap,
cdepa, pa3BepTKa IIOBEPXHOCTH, CEYEHHUS KOHyca M LWIMHApA, NapailelbHble OCH WU
OCHOBAaHMIO, CEUEHHE lIapa, IUIOCKOCTb, Kacaromascs chepbl, LMIMHIPA, KOHYCA; yMEHHE
CTPOHUTH CEYEHHWE MHOTOTPAaHHHMKA, H300paXaTb MHOTOTPAHHUKH, (UTYPHl W TOBEPXHOCTH
BpalllEHUs, UX CEYEHHUS, B TOM YHUCIIE C IIOMOILBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHSATh
CBOWCTBA TEOMETPUUYECKUX (DUTYp, CAMOCTOSTENFHO (POPMYITUPOBATh ONPEACICHUS U3YIaeMbIX
¢Guryp, BbIABUIAaTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX F€OMETPUUYECKUX (PUTYP, 0OOCHOBHIBATH
WINA ONpPOBEPrarh WX; yMEHHE MPOBOAMUTH KJIACCH(PHUKALNIO UTYp MO pa3IMYHBIM MPHU3HAKAM,
BBINOJIHATH HEOOXOMMBIE JOMOTHUTEIbHbBIE TOCTPOCHHUS;

I129) ymenue cBOOOJHO OnepupoBaTh MOHATUSAMHM: IUIOMIAAbL (DUTYpPBL, 00bEM (QUTYpHI,
BEJIMYMHA yIJIa, PACCTOSHUE OT TOYKH /10 INIOCKOCTH, PACCTOSIHUE MEXY IPSAMBIMH, PACCTOSHHE
MEXY TUIOCKOCTSIMH, IUIOIAAb c(epbl, IUIOMaAb MOBEPXHOCTH MHUPAMMJIb, TPU3MBI, KOHYCA,
WIMHJpa, 00beM KyOa, IPsIMOYTOJIBHOTO MapajieNenurea, NTupaMuibl, TpU3Mbl, LUIUHAPA,
KOHYCa, I1apa; yMEHUE HaXOUTh OTHOIIIEHHE 00bEMOB MOJ0OHBIX UTYD;

I130) ymenue cBoOOHO ONEpUpPOBaTH MOHATUAMU: BUKEHHE, MapalljIeNIbHbII MepeHoc,
CUMMETpHUS Ha IJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOdpa3oBaHue MoA00us, MOA00HbIE
Gurypel; yMeHue pacro3HaBaTb paBHbIE U MOAOOHbIE (UIYpBI, B TOM YHCIE B IPHUPOJE,
UCKYCCTBE, apXUTEKType; YMEHHE HCIIOIb30BaTh I'€OMETPUUECKNE OTHOILEHUS, HaXOIUTh
reOMEeTpUYECKUe BENUYMHBI (JJIMHA, YroJl, IUIOIaAb, 00beM) MpHU pEeIIeHUH 3ajad U3 APYrux
y4eOHBIX IPEIMETOB U U3 PEANbHOM KHU3HH,

I131) ymeHnue cBOOOIHO OMEpUPOBATH MOHATUSAMU: NMPSMOYTOJIbHAsI CUCTEMAa KOOPIUHAT,
BEKTOP, KOOPJAWHATHI TOUKH, KOOPAMHATHI BEKTOPa, CyMMa BEKTOPOB, IPOM3BEIECHNE BEKTOpa Ha
YHCII0, Pa3JIoKEHHE BEKTopa Mo 0a3ucy, CKaJspHOE MPOU3BEACHUE, BEKTOPHOE MPOU3BEACHUE,
yroJl MeXAy BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH M KOOPIMHATHBIA METOM JUIs
pelIeHuss TeOMEeTPUYECKMX 3a7ady M 3a7ad JAPYruX Y4YeOHBIX IMPEIMETOB; OIEPHPOBATH
NOHATHAMM: MaTpuia 2 X 2 ¥ 3 X 3, OnpeaenuTenb MaTpUllbl, T€OMETPUUYECKUN CMBICI
OIpEACIUTENS;

I132) ymenue monenupoBaTh peajbHbIE CUTYallMd Ha SI3bIKE MAaTEMaTHKH; COCTaBIATh
BBIPQ)KEHUS, YPABHEHUS, HEPAaBEHCTBA M MX CHUCTEMBbl IO YCIOBHIO 3a/a4yM, MCCIIENOBATh
IIOCTPOCHHBIE MOJIENIM C MCIIOJI30BAaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh MMOITY4YEHHBIN
pe3yibTaT; CTPOMTh MAaTEMaTHYECKHE MOJEIN C IIOMOUIbI0 TE€OMETPUYECKMX IOHATHH H
BEJIMYMH, pelaTh CBA3aHHBIE C HUMM IPAKTHYECKHE 3aJaud; COCTaBJIATH BEPOATHOCTHYIO
MO/JIEJIb U UHTEPIPETUPOBATh MOTYUYEHHBINA PE3yNbTaT; PELIaTh IPUKIIAJHbIE 3aJa4ul CPEACTBAMU
MaTeMaTHYECKOr0 aHaju3a, B TOM YHCJIE COLUAIBbHO-3KOHOMHYECKOTO M  (DHU3MUYECKOTrO



Xapaxkrepa;

I133) ymeHue BBHIOMpPATH MOAXOMSIIMNA METOA /I pENICHUS 3a7add; [MOHUMaHHE
3HAYMMOCTH MAaTE€MaTHKH B U3YyYEHHM TNPHUPOIHBIX M OOIIECTBEHHBIX IMPOILECCOB U SBICHMIA;
YMEHME paclO3HABaTh IPOSBICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHE IPUBOJUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUM POCCUMCKON U MUPOBOM MAaTEMAaTH4YECKOM HAYKH.

Oco0o0e 3HaYeHHE TMCUMILINHA uMeeT npu ¢popmupoBanuu u paspurun OK:
OK 01. Bseibupate cnocoObl pemieHuss 3amad  MpodhecCHOHATBHON ACATEIHHOCTH
MPUMEHUTEIHHO K Pa3IMUYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpPEICTBA IOMCKA, aHAIW3a M UHTEPIPETALUU
uHpOpMaMu ¥ UHPOPMALMOHHBIE TEXHOJOTMU JJIS BBIIOJIHEHHUS 3a/4a4 NpoQecCHOHATHLHON
NeSITeTbHOCTH;

OK 04. D¢} dexTrBHO B3aMOACHCTBOBATH M pabOTATh B KOJUIEKTHBE M KOMaH/IE;

JIMYHOCTHBIE PE3YJbTATHI peaJu3alMyi NPOrpaMMbl BOCIIMTAHUSA ;
JIP 3. HpOHBJ’IHIOH_[I/Iﬁ AKTUBHYIO I'PA’)KAAHCKYHO ITO3UIIUI0 HA OCHOBC YBA’XCHUA 3aKOHA U
[IpaBoOIlOpsAaAKa, IIpaB H CBO60,Z[ CorpaxxaH, YBAXXCHUA K HCTOPHUYUYCCKOMY W KYJIbTYPHOMY

Haciequio Poccun. OCO3HaHHO W JIEATENBHO BBIPAKAIOLIUN HENPUATHE IUCKPUMUHAIMU B
oOlIecTBE IO COLHUAIbHBIM, HAlMOHAJIBHBIM, PEJIUTHMO3HBIM IpPU3HAKaM; SKCTPEMHU3MA,
Teppopu3Ma, KOPpPYNLMH, aHTUTOCYJapCTBEHHON nearenbHOcTH. (OO0nanaroluil  ONbITOM
IPaXAAHCKOW COLMAJIBHO 3HAUYMMOM JIeATENbHOCTH (B CTYJIEHYECKOM CaMOYIIpPaBJICHUU,
JOOPOBOJIBUECTBE, IKOJIOTUYECKUX, TNPUPOJOOXPAHHBIX, BOEHHO-NIATPUOTUYECKUX U Jp.
00BbEIMHEHNAX, aKIUAX, Mporpammax). IlpuHumaromuit ponp u30OupaTens W ydacTHUKA
0O0I11eCTBEHHBIX OTHOILIEHUH, CBSI3aHHBIX C B3aUMOAECHCTBUEM C HAPOJHBIMU U30paHHUKAMU

JIP 4. ITposBastomui U 1EMOHCTPUPYIOLINI yBa)KEHHE K TPYy YEJIOBEKA, OCO3HAIOIINM
LIEHHOCTh COOCTBEHHOTO Tpyaa MW TpyAa JpyrHX JoAed. OKOHOMMYECKM aKTUBHBIN,
OpPUEHTUPOBAaHHBIM Ha OCO3HAHHBINA BBIOOP cdepbl NPOPECCHOHANBHON AEATEIbHOCTU C YYETOM
JUYHBIX JKU3HEHHBIX IUIAHOB, NOTPEOHOCTEH CBOEH CEMbH, POCCHUHMCKOro OOIIecTBa.
Bolpaxkaronuii 0CO3HaHHYI0 TOTOBHOCTh K MOJYYEHHUIO MPOPECCHOHAIBHOIO OOpa3oBaHU, K
HENpPEephIBHOMY 00pa30BaHUIO B TE€UEHUE KU3HU J[eMOHCTPUPYIOLIUI O3UTUBHOE OTHOILIEHHE

K PEryJlpOBaHUIO TPYIOBBIX OTHOUIEHUH. OpHEHTHUPOBAHHBIM Ha caMo00Opa3oBaHME U
npoeCCHOHATIBHYIO MEPENOAroTOBKY B YCIOBHAX CMEHBI TEXHOJOTMYECKOTO YKIana u
COITYTCTBYIOIIMX COLMANbHBIX NepeMeH. Ctpemsimiics K (OpPMHUPOBAHHIO B CETEBOM cperne
JMYHOCTHO U NMPO(EeCCHOHATIEHOTO KOHCTPYKTUBHOTO «LIU(POBOTO CiIeaa

JIP 6. OpreHTHpOBaHHEIH Ha  1npodeccHoHaIbHBIE  JTOCTHXKEHUS, JEATEIILHO
BbIpaXaroINi MO3HaBaTeIbHbIE MHTEPECHI C YUETOM CBOMX CIIOCOOHOCTEH, 00pa30oBaTeIbHOTO U
npodheccuoHaNTbHOr0 MapluIpyTa, BEIOpaHHON KBalU(UKALINH.

JIP9. Co3Haromuii 1IEHHOCTh XHW3HH, 3/I0pOBbsi W Oe3omacHocTH. CoOnromaroniuii u
nponaraHIupyromuid 30pOBbI 00pa3 KHU3HHU (30pOBOE MHTAaHUE, COOJIOJCHHE TMIHEHBI,
PEKUM 3aHATHM M OTAbIXa, (U3UYECKass AKTUBHOCTH), JIEMOHCTPUPYIOIIMNA CTpEMJIEHUE K
¢u3nueckoMy coBepIIeHCTBOBaHUIO. [IposiBistonnii co3HaTensHOEe 1 000CHOBAaHHOE HETIPHUSTHE
BPEIHBIX MPUBBIYEK U OMACHBIX HAKJIOHHOCTEH (KypeHHe, yrnoTpeOaeHne alkorois, HApKOTHKOB,
IICUXOAKTUBHBIX BELIECTB, Aa3apTHBIX WIp, JHOOBIX (OPM 3aBUCHUMOCTEH), NECTPYKTHBHOIO
MOBEJICHUS B 00IIIECTBE, B TOM YHCJIE€ B IU(PPOBOM cpejie.

1.4. PexoMeHayemMoe KOJIUYECTBO YaCOB HA OCBOEHHE NMPOrpaMMbl 1M CIIUILJIMHBI:
00s13aTeIbHON ayUTOPHOM yueOHOM Harpy3Kku oOydaromierocs — 252 Jaca,
caMoCTOsTeNTbHON paboThl oOyyaromerocst — 10 yacos.



2 CTpyKTypa  IpMMepHoe coAepKaHue Y4eOHO# M CIUIITHHbI

2.1. O0beM IUCHUIIHHBI U BUbI y4eOHOH padoThI

Bupa yueOHoii padoThI

O0BeM B yacax

O06beM 00pa3oBaTeIbHON MPOrpaMMbl YU4€OHO#H THCIHIIJIHHBI 252
OcHOBHOE cojiep:KaHHe, B TOM YHUCJIe:

1a00paTOPHO-TIPAKTHUECKUE 3aHITUS 70
IpodeccoHaIbHO OPHEHTHPOBAHHOE COJIEPKAHUE, B TOM YHCJIe: 100
1a00paTOPHO-TIPAKTHYECKUE 3aHATUA (M3 HUX B (DOpME MPAKTHIECKOM 38
MOATOTOBKH)

CamocrosiTesibHas padoTa (npu Haruyuu) 10

HpOMe)KyTO‘{HaH arrecranud B (l)opMe IK3aMeHa







2.2. TemaTnyeckuii IUVIaH U co/iep:KaHNe y4eOHOH AUCHMILVINHBI «MaTeMaTHKa»:

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U POo¢ecCHuOHAIBHO-

HanmenoBanue pa3nesioB . Oo0Lem Yposenn
" Tent OpPMEHTHPOBAHHOE), JIA00PATOPHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOAYJ/Ib 43COB OCBOCHIS
(npu HAJIMYMH)
1 2 3 4
OcHoBHOE cojiepKaHue
1 Pa3nen. IloBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 16
Tema 1.1 Coaep:xxanue yueOHOTro MaTepHaJia:
Lenpb u 3amaun Ilpogpeccuonanvno-opuenmupogannoe cooeprycanue (cooepicanue RnPUKIAOHO20
MaTE€MaTUKU IIPU Mooyns)
OCBOCHMH CrielHanbHOCTH | 1 bazoBple 3HaHMS W yMEHMs IO MaTeMaTUKe B MpOo(pecCHOHAIBHOW U B 2 1
IIOBCEIHEBHOM 1€ TEILHOCTH.
Tema 1.2 Conep:xanue yueOHOro MaTepuaJa:
Umcna v BEIYUCICHHS. Ilpogpeccuonanvno-opuenmupogannoe cooeprycanue (cooepicanue NPUKIAOHO20
BeIpaxxenus u Mooynn)
npeoOpa3oBaHuUs 2 | HedicTBUS HaJ MOJIOKUTEIBHBIMU M OTPUIATEIbHBIMUA YHCIAMHU, OOBIKHOBEHHBIMU U 2 1
JNEeCATUYHBIMU po0simu. JleficTBUA co cTemeHsMH, (OPMYNbl COKPAIIEHHOTO
yMHOXeHus. [leiicTBus co cTeneHsIMH, (hOpMyIIbl COKPAIIEHHOT'O YMHOKEHHS.
Tema 1.3. Copepxanue yuyeOHOro MmarepmuaJa:
I'eomerpus Ha tuiockoct | IIpogheccuonanvho-opuenmuposannoe cooepicanue (cooeprcanue RPUKIAOHOZ0
Mo0yns)
3 Buapl mmockux ¢uryp m ux 1wiomaznb. [IpakTHKO-OpMEHTHpPOBaHHBIE 3a7addl B 2 1
Kypce TeOMEeTPUH Ha TUIOCKOCTH
IIpakTnueckoe 3ansitue Ne 1. [IpakTHKO-OpMEHTUPOBAHHBIE 33/1a4l B Kypce reOMEeTpuu 2 2

Ha IIJTOCKOCTH

Tema 1.4
HpOHeHTHBIe BBIYUCIICHUA

Conep:xaHue yueOHOTr0 MaTepuasa:

Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooeprcanue HnPUKIAOHOZO0

Mo0yns)




IIpakTnyeckoe 3anaTHe Ne 2 IIpocThie MPOLEHTHI, pa3Hble CIOCOObI UX BBIYMCIICHHUS.
C10kHBIE NIPOLIEHTHI.

Tema 1.5
YpaBHEHHMs U HEpABEHCTBA

Conep:xxanue yueOHOTro MaTepuaJia:
Ilpogpeccuonanvno-opuenmuposannoe
MO0ys)

codepicanue (cooepricanue NPUKIAOHO20

IIpakTuyeckoe 3ansaTue Ne 3. JIuHeiHbIe, KBaApaTHBIC, APOOHO-TMHEHHBIC YPAaBHCHHS U 2
HEPaBEHCTBRA.
Tema 1.6 Coaep:xanue yueOHOTro MaTepHaJia:
Cucrembl ypaBHEHUHN U 4 CriocoObl penieHns CUCTEM JIMHEHHBIX ypaBHeHUH. [lonsaTus: matpuna 2x2 u 3x3,
HEPABEHCTB onpenenutens Matpunbl. Meton Kpamepa. Cucrembl HETMHEHHBIX YpaBHEHUU.
CucreMbl HEpaBEHCTB. 2
Tema 1.7 Conep:xxanue yueOHOTro MaTepHaJia:
BxonHoi KOHTPOJIb IIpakTnyeckoe 3ansitue Ne 4. Brprumcienuss W mnpeoOpazoBaHHsA. YpaBHEHHS U
HepaBeHcTBa. ['eomerpus Ha mmockocTH. KonTposisHas padbora 2
Pa3nea 2 IlpsiMble ¥ JIOCKOCTH B MIPOCTPAHCTBE 12
Tema 2.1 Copepxanue y4eOHOro MaTepuaJa:
OcHOBHBIE IOHATHSA Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprycanue nPUKIAOHO20
CTEPEOMETPUH. Mooyns)
Pacrnionoxxenue npsimbix 1 | 5 [Tpenmer ctepeomerpun. OCHOBHBIE TMOHATHS (TOYKa, TMpsiMas, IJIOCKOCTb, 2
IIJIOCKOCTEN npoctpancTtBo).  OcHOBHbIE — akCMOMBI  cTepeomerpuu.  llepecekaromuecs,
napaJuleJbHble M CKpeluBaroniyecs  npsimele.  [Ipu3Hak W CBOMCTBO
CKpeIIMBarOIMUXCS NPIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI.
Tema 2.2 Copepxxanue yueOHOro MaTepuaJa:
[TapannensHOCTh NpsAMBIX, | IIpogheccuonanvno-opuenmupogannoe cooepicanue (cooeprcanue RPUKIAOHOZ0

MpsIMOM M MJIOCKOCTH,
IJIOCKOCTEN

Mooyns)




6 | [lapamnensHble mpsMas u 1wiockocth. Ompenenenue. IIpusnak. CaoiictBa (C
nokaszatenbcTBoM). [lapamnensubie miockoctu. Onpenenenue. [Ipusnak. CBoiicTBa
(c nmokazarenbcTBOM). Terpa’ap u ero snemeHThl. [lapamnenenunen u ero
aneMeHThl. CBOMCTBA IPOTUBOMOJIOKHBIX TPaHEH U TUAroHajeH mapauielenune/a.
[Toctpoenue ceuenuii. Pemienue 3amay.

Tema 2.3
[lepneHAuKyISIPHOCTD
IIPSAMBIX, IPSIMOHN U
MIOCKOCTH, TNIOCKOCTEH

Conep:kanue y4yeOHOro MaTepuaJa:

Ilpogpeccuonanvno-opuenmuposannoe codeprcanue (codeprcanue nPUKIAOHO20

Mo0yns)

7 [lepnengukynsipusie npsimbie. [lapannensHbie TpsiMble, TEPHEHAUKYISIPHBIE K
wiockocTd.  [Ipu3HaK  MepHneHAMKYISIPHOCTH  HOPSAMOW M IUIOCKOCTH.

I[OKaSaTeJ'ILCTBO. HepHeHI[I/IKYJ'Iﬂp 1 HaKJIOHHAasd. HepHeH,Z[I/IKYHHpHLIC IIJIOCKOCTH.
HpI/I3HaK NEPpHNECHAUKYIIAPHOCTU IUIOCKOCTEH. I[OKEIS&TCJIBCTBO.
Paccrosinus B IIPpOCTPAHCTBEC

Tema 2.4 Copepxxanue y4eOHOro MaTepuaJa:
Teopema o Tpex 8 Teopema 0 Tpex NEpHEHAUKYJsApax. YTOJd MEXAY HPsIMOM M IMIOCKOCTHIO. YTOJ
TICpHCHINKYIApax MEXy TJIOCKOCTSIMU
Tema 2.5 Coaep:xxanue yueOHOro MaTepuaJia:
[TapannensHele, Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooeprcanue nPUKIAOHOZ0
MEePICHINKYIISIPHBIE, Mo0yns)

CKpCHIMBAOIIHUECA IIPAMBIC

IIpakTuyeckoe 3ansitue Ne 5. Akcuomsl crepeoMeTpuu. [leprieH UKy pHOCTD MPSAMOI
U IUIOCKOCTH, NapajuIeIbHOCTh JIBYX
MEPIECHINKYISIPHOCTD MIJIOCKOCTEN

MMpAMBIX, TMEPIHCHAUKYIAPHBIX IIJIOCKOCTH,

Tema 2.6
Pemenue 3anau. [Ipsmeie u
IUIOCKOCTH B
MIPOCTPAHCTBE

Conep:xaHue y4eOHOro MaTepuaJia:

IpakTnyeckass padora Ne6. PacnonoxkeHrne NpsIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.
[lepneHaAUKYISIPHOCTh M TAPAIEIBHOCTh NPSIMBIX M TUIOCKOCTEH. CKpenuBaromuecs
npsimbie. KoHTponbHas pabota




Pa3nea 3. KoopanHaTsl U BEeKTOPBI 10
Tema 3.1 Copaepxxanue yueOHOro MaTepuaJa:
HexapToBbl KOOpAUHATEL B | IIpogheccuonanvno-opuenmupogannoe cooeprycanue (cooepicanue nPUKIAOHO20
npocrpaHcTse. Paccrosiuue | modynn)
MEXy IByMsl TOUKaMu. | 9 JexapToBbl KoOpAauHaThl B IpocTpaHcTBe. [Ipocreiimme 3agaun B KOOpAMHATAaXx. 2
Koopaunats! cepeuHbl Paccrognue Mexny JAByMs TOYKaMHM, KOOPIMHATBl CEPEOUHBI  OTpe3Ka
OTpe3Ka .KombGuHupoBanHoe 3anstue
Tema 3.2 Conep:xxanue yueOHOro MaTepuaJia:
BekTopsl B IPOCTPaHCTBE. BekTtops! B npocTpancTBe. Cl0KeHUE U BHIYMTAHNE BEKTOPOB. Y MHOKEHUE 2
VYron mexay Bekropamu. | 10 | BekTopa Ha uncio. Komrmnanapusie BekTopsl. CKaIsipHOE TIPOU3BEACHUE BEKTOPOB.
CkansipHO€ IPOU3BEIEHUE PasnoxeHne BeKTopa 1o TpeEM HEKOMILJIaHAPHBIM BEKTOpaM.
BEKTOPOB 11 | KoopauHatbl BEKTOpa, CKaJIIPHOE IPOU3BENECHHUE BEKTOPOB B KOOpAMHATAX, YIoJ 2
MEXly BEKTOpaMH, YIOJl MEKIY MPSIMON U INIOCKOCTBIO, YTOJI MEXKIY INIOCKOCTSIMHU.
VYpaBHEHHE MIJIOCKOCTH.
Tema 3.3 Copepxxanue y4eOHOro MaTepuaJa:
ITpakTuko- Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooeprcanue nPUKIAOHOZ0
OPHUEHTHPOBAHHBIE 3aJ1a4U | MOOY/151)
Ha KOOPJAMHATHOU IIpakTuyeckoe 3anaTue Ne7. KoopauHaTHas IJIOCKOCTh. Beruncinenne paccTossHUN U 2
IJIOCKOCTH IJIOMIAAEH Ha MIIOCKOCTH. KONMMYECTBEHHBIE paCUEThI.
Tema 3.4 Coaep:xanue yueOHOro MaTepuaJia:
Pemenne 3anau. IIpakTuyeckoe 3ansTue Ne 8./[ekapTOBBI KOOpPAMHATBHI B IIPOCTPaHCTBE. BEKTOpHI B 2
Koopaunarel v BeKTOpEl | mpocTpancTBe. CIOXKEHHE M BBIYMTAHWE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHUCIIO.
Kommutanaphusie BekTopbl. CkaliipHOE IPOU3BEIEHIE BEKTOPOB. PaznokeHue BekTopa mno
TPEM HEKOMIUTaHAapHbIM BekTopam. [Ipocreiimme 3amaun B koopamHarax. KoopauHatsl
BEKTOPA, PACCTOSTHUE MEX]y TOYKaMH, KOOPAMHATBl CEPENMHBI OTPE3Ka, CKAJISIPHOE
IIPOU3BENIEHNE BEKTOPOB B KOOPJIMHATAX, Yol MEX1y BEKTOPAMH, YroJl MEX1y NPIMON U
IUIOCKOCTBIO, YTOJI MeXy ItockocTsiMu. KoHTponbHast pabota
Pasznen 4. OcHoBbl TpUroHOMeTpuu. Tpuronomerpuyeckue QPyHKIMH 26




Tema 4.1
Tpuronomerpudeckue
(GyHKINU TPOU3BOIBHOTO
yria, yucia. Paqnannas u
rpagycHas Mepa yria

Conep:xxanue yueOHOTro MaTepHaJia:

12

Panuannas mepa yria. [IoBopoT Touku BOKpYr Haudaja koopauHar. OnpezneneHue
CHUHYCa, KOCUHYCa, TAHI'€HCAa U KOTAHI'€HCA. 3HAKU CHHYCA, KOCHHYCA, TAaHI€HCA U
KOTaHT'€HCa M0 YEeTBEPTAM. 3aBUCUMOCTh MEXy CUHYCOM, KOCHHYCOM, TAHT€HCOM
¥ KOTAHT€HCOM OJIHOTO M TOTO K€ yria.

Tema 4.2
OcHoBHbIE
TPUTOHOMETPUUECKHE
TOX/IECTBA.
@opMyIIbl IPUBEACHUS

Conep:kanue y4eOHOT0 MaTepuaJia:

13

Tpuronomerpuueckue ToxaecTsa. CuHyc, KOCUHYC, TAHI€HC U KOTAaHIE€HC YIJIOB O
u - o. Dopmyinsl npUBEnEHUS.

Tema 4.3
CuHyc, KOCUHYC, TAHT'€HC
CYMMBI U pa3HOCTHU JABYX
yTJIOB
CuHyC 1 KOCUHYC
NBOMHOTO yria. ®opmyiibl
MIOJIOBUHHOTO yTja

Coaep:xxanue yueOHOro MaTepuaJia:

14 | Cymma u pasHocTh cuHycoB. CymMMa M Pa3sHOCTb KOCHHYCOB. CHHYC M KOCHHYC
nBoiiHoro yrina. @®opmynsl MONOBUHHOrO yria. IIpeoOpa3zoBaHust CyMMBbI
TPUTOHOMETPHUYECKUX (DYHKLIUH B MPOU3BEICHHUE U IIPOU3BEICHHS B CYMMY.

15 | Belpa)keHHe TPUTOHOMETPUYECKUX (YHKIMH yepe3 TAaHIeHC IOJOBUHHOIO

aprymenTa. [IpeoGpa3oBaHus NpoCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUH.

Tema 4.4
DyHKINYU, UX CBOMCTBA.
CrocoObI 3a1anust

Conep:xaHue yueOHOT0 MaTepuasa:

16

OO6nacTh onpeaeneHuss U MHOXKECTBO 3HaYeHUH (QyHKIMHA. YETHOCTH, HEUETHOCTD,
nepuoanuHoCTh GyHKIUNA. CiocoOb! 3a1aHus PyHKITUH.

byHKIMMA
Tema 4.5 Conep:xxanue yueOHOIro MaTepuaJia:
Tpuronomerpudeckue 17 | OGnacTb ompeneseHus U MHOXKECTBO 3HAYEHUH TPUTOHOMETPUYECKHX ()YHKIIMMA.
¢GyHKLMH, X CBOICTBA U YétHOCTh, HEYETHOCTD, NEPUOUUHOCTh TPUTOHOMETpUYeckuX ¢yHkuuid. CBoiicTBa
rpaduku u rpaduxu QyHKIMHA y = cos X, y = sin X, y = tg X, y = ctg X.
Tema 4.6 Coaep:xanue yueOHOIro MaTepHaJia:




[IpeobOpaszoBanue

IIpakTnyeckoe 3anaTue Ne9. Cxatue U pacTssKeHHE TPAPHUKOB TPUTOHOMETPUUYECKHX

rpaduKoB byHKUIN.
TPUTOHOMETPUUECKUX [TpeoOpa3zoBanue rpad)uKOB TPUTOHOMETPHUSCKUX (PYHKITHIA
byHKIII
Tema 4.7 Conep:kanue y4eOHOT0 MaTepuaJia:
Onucanue Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooepricanue NPUKIAOHO20
IIPOU3BOACTBEHHBIX MO0ys)

IIPOLIECCOB C OMOILBIO
rpadukoB pyHKUIMI

18 | Ucnonp3oBaHWE CBOWCTB TPUTOHOMETPUYECKHX (YHKIUH B TPOQecCHOHATHHBIX
3aJa4ax

IIpakTnyeckoe 3anarue Ne 10. Vcnosnb3oBaHuWE CBOMCTB TPUTOHOMETPHUYECKHUX

byHKIMI B MpoQecCHOHANBHBIX 3a/1a4ax

Tema 4.8 Coaep:xxanue yueOHOro MaTepuaJia:

ObpatHbie 19 | ObpatHbie TpuronomeTpuyeckue GpyHkiuu. Ux cBoicta u rpapuku
TPUTOHOMETPUICCKHEC

byHKIUM

Tema 4.9 Coaep:xanue yueOHOro MaTepuaJia:
Tpuronomerpuueckue

YpaBHCHHA U HCPABCHCTBA

20 | YpaBHEeHHe cos X = a. YpaBHEHHMe sin X = a. YpaBHeHHE tg X = a, ctg X = a.
Pemenne TPUrOHOMETPUYECKMX YpPaBHEHHH OCHOBHBIX THIIOB: MpPOCTEHIIHE
TPUTOHOMETPUYECKNE YpPAaBHEHHUS, CBOMSIIMECS K KBaJIpaTHBIM, peIIacMble

Pa3JI0KCHUECM Ha MHOXHUTCIN, OOAHOPOJIHBIC. HpOCTCﬁIHHC TPUTOHOMCTPUUICCKHUC

HEPABEHCTBA
Tema 4.10 Conep:xxanue yueOHOro MaTepuaJia:
Cucremsl 21 | CucreMbl IPOCTEUIINX TPUTOHOMETPHUECKUX YPaBHEHUN
TPUTOHOMETPUUECKHUX
ypaBHEHUH
Tema 4.11 Copepxxanue yueOHOro MaTepuaJa:




Pemenue 3a1au. 0CHOBBI

IIpakTnyeckoe 3ansitue Ne 11IIpeoOpa3zoBaHre TPUTOHOMETPHUUECKUX BBIPAKCHHA.

TPUTOHOMETPHH. Pemienne TpUTOHOMETPUYECKUX ypPaBHEHHWH W HEPAaBEHCTB B TOM 4YHCJIE C 2

Tpuronomerpudeckue UCTIOJIb30BAHUEM CBOMCTB ()yHKIIMH.

byHKIIUN
Pasznea 5. KommiiekcHbie 4ucJia 4
Tema 5.1 Conep:kanue y4eOHOT0 MaTepuaJia:
KommiekcHsle yncia 22 | Ilonstue xomruiekcHOro uucia. ConpspKeHHbIE KOMIUIEKCHBIE YMCIA, MOAYIb H
apryMeHT KOMIUIeKCHOro uucia. Popma 3amnucu  KOMIUIEKCHOIO — 4ucia 2
(reomeTpuyeckas, TPUTOHOMETpHUYECKas, anredpandeckas). ApudmeTrnueckue
JEMCTBUS C KOMIUIEKCHBIMU YHCIIAMHU.
Tema 5.2 Conep:xxanue yueOHOTro MaTepHaJia:
[Tpumenenue IIpakTnyeckoe 3ansitue Ne 12. BrimonHeHue pacyeToB C MOMOIIBIO KOMIUIEKCHBIX
KOMILJIEKCHBIX YMCEN yucen. [Ipumepsl HCHOIb30BaHNS KOMILIEKCHBIX YHCE 2
Paznen 6. [IpousBoanas pyHkiumn, ee npuMeHeHune 22
Tema 6.1 Copepxxanue y4eOHOro MaTepuaJa:

Ilonstue nponsBonHoOM. | 23 Omnpenenenye YUCIOBOM MOCIEN0BATEIbHOCTH U CIIOCOOBI ee 3aaanus. CBolicTBa
@®opMyITEI U TIpaBUIIA YHUCIIOBBIX IOcCienoBaTenpHocTel. OnpeneneHue npeena Mociae10BaTeIbHOCTH. 2
muddepeHpoBaHus Breruncnenne  mpenenoB  mocienoBarenbHocTel.  [lpemen  dyHkmumm - Ha

Ooeckoneunoctu. Ilpenen ¢ynkuum B Touke. [lpupamieHue aprymeHra.
[Tpupamenne ¢yHkuuu. 3anauyd, NPUBOJAALIME K TMOHATHIO IPOU3BOAHOIA.
Onpeznenenye NPOU3BOIHON. ANTOPUTM OTBICKAHUS TPOU3BOAHOM.
Tema 6.2 Conep:xxanue yueOHOIro MaTepuaJia:
ITpon3BoHBIE CYyMMBI, 24 ®opmynsl quddepenumpopanus. [Ipasuna nuddepeHupoBaHms 2

Pa3HOCTHU MIPOU3BEIECHUS,
YacCTHOTO

Tema 6.3

Conep:xxanue yueOHOIro MaTepuaJia:
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[IpousBoaHbIe
TPUTOHOMETPUUECKHUX
¢ynkuuit. [IponsBoanas
CJIOKHOM (PyHKITHH

25

Onpenenenue cioxHoi ¢pyHkunu. [Ipon3BogHAsE TPUTOHOMETPUIECKUX (YHKITUIA.
[Tpon3BoHas CIOKHON (PYHKIUU

Tema 6.4
IToustue o

HENPEPHIBHOCTH (PYHKIIHH.

Merto nHTEpBAIOB

Conep:kanue y4eOHOT0 MaTepuaJia:

26

[Tonstue nempepwiBHOW ¢(yHKIMH. CBoiicTBa HenpepbiBHONH ¢(yHKIMH. CBA3b
MEXJYy HENpephlBHOCTbIO U AupdepeHuupyeMocTbi0 (QYHKIMM B TOUKE.
ANTOpPUTM pELIEHUS HEPABEHCTB METOIOM UHTEPBAJIOB

Tema 6.5
['eomerpuueckuii u
(duznyecKuil CMbICI

Coaep:xxanue yueOHOro MaTepuaJia:

27

['eomeTpryeckuii CMbICH NPOU3BOJHOW (YHKIUU — YIJIOBOH KOI(PPUIMEHT

IIPOU3BOJHOU KacaTeIbHON K rpaduky (yHKIMU B TOUYKE. YpaBHEHHE KacaTelIbHON K rpaduKy
(GyHKINU. AJITOPUTM COCTABJICHUSI YPAaBHEHUS KacaTeIbHOW K TpaduKy (HyHKIHA
y=f(x)

Tema 6.6 Copepxanue y4eOHOro MaTepuaJa:

DU3NYECKUI CMBICH
IIPOU3BOJHOM B
poeCCHOHATBHBIX
3a/1a4ax

IIpakTuyeckoe 3anaTue Ne 13. dusnueckuil (MEXaHUYECKHUIT) CMBICT MPOU3BOJAHON —

MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)

Tema 6.7

MOHOTOHHOCTb (PYHKIUH.

Touku sxcTpemyma

Conep:xaHue y4eOHOT0 MaTepuasa:

28

Bospacranue u yObpiBaHuEe (YHKIHUH, COOTBETCTBHE BO3pacTaHHs M YObIBaHHUs
¢byHKIMU 3HaKy Tpou3BOIHOW. I[loHSATHE NPOM3BOIHOW BBICHIETO MOPSIKA,
COOTBETCTBUE 3HAKa BTOPOI MPOM3BOAHOMN BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIMHU
Ha oTpe3Ke. 3a/ladyll Ha MAKCUMYM U MUHUMYM. [ToHSATHE acHMNTOTHI, CIOCOOBI UX
onpezeneHus. AJITOpuTM HccleA0BaHUS (PYHKLIHMU U MOCTPOEHHUs ee Trpaduka ¢
MOMOIIbIO TPOU3BOAHOMN. J[poOHO-TMHEHHAST PyHKIIMS
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Tema 6.8 Copaepxxanue yueOHOTro MaTepuaJa:
UccnenoBanue QpyHkmii u
29 HccnenoBanue GyHKIIMM HA MOHOTOHHOCTD U TTOCTPOEHHE TpaUKOB.
MOCTPOCHHE TPaPUKOB 5
Tema 6.9 Copaepxxanue yueOHOTro MaTepuaJa:
Haubonpuiee u 30 HaxoxneHne HanOONbIIEr0o W HAaWMEHBIIETO 3HAYCHHN (DYHKIHN, MOCTPOCHUE
HauMEHbIIIEE 3HAYCHUS rpavKOB MHOTOWIECHOB C MCIIOJIb30BAHMEM alapaTa MaTeMaTUYeCKOro aHalu3a 2
byHKIIUN
Tema 6.10 Coaep:xxanue yueOHOro MaTepuaJia:
Haxoxnenue Ilpogpeccuonanvno-opuenmuposannoe cooepirxcanue (cooeprcanue NPUKIAOHO20
ONTUMAJIBHOTO pe3yjbTaTa | MoOy/s)
¢ noMo1ubo npoussonHo | [pakruyeckoe 3ausaTue Ne 14. Hanmensiee n HaubosbIee 3Ha4eHUE GyHKINN 2
B [IPAKTUYECKHX 3aJja4ax
Tema 6.11 Coaep:xxanue yueOHOro MaTepuaJia:
Pemenue 3anau. I[IpakTuyeckoe 3ansaTue Ne 15. Dopmynsl u npaBuina AuPepeHIUPOBAHUS.
[Tpoussoanas pynkuuu, ee | UcciaenoBanne (GyHKIUI € MOMOIIBIO MPOM3BOAHOW. Hambonbinee ¥ HanMeHbIIEE 2
MIPUMEHEHUE 3HaueHus GyHkuuu. Konmponwvnasa paboma.
Paszpnen 7. MHOTOrpaHHMKHM M TeJla BpallleHUs 34
Tema 7.1 Copepxanue y4eOHOro MaTepuaJa:
Bepuunsl, pedpa, rpauu | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprycanue HPUKIAOHOZ0
MHOTOTpaHHHUKA M00yns)
31 [Tonsitue MHOTOTpaHHMKA. ETO 37I€eMEHTHI: BepmInHbI, pedpa, rpanu. /[uaronainsb. 2
Ceuenue. Boinmykiible 1 HEBBITYKJIbIE MHOTOIPaHHUKH
Tema 7.2 Copepxxanue yueOHOro MaTepuaJa:
IIpusma, ee 32 [Tonsitue npusmsl. Ee ocHOBaHus u 60koBbIe TpaHu. Bricota npusmel. [psmas u 2

COCTaBJIAIOLIUE, CEYEHHE.
[Ipsimas n npaBuIbHAA

HAKJIOHHA IMpu3Ma. HpaBI/IJIBHa}I Ipusma. Ee ceuenue

12




IIPU3MBI

Tema 7.3
[Tapannenenunen, KyoO.
Ceuenue Kkyo0a,
napauiesienune 1

Conep:kanue y4eOHOT0 MaTepuaJia:

33 [Tapannenenunen, cBoWCTBa MPSMOYTOJbHOrO Mapaenenunena, kyd. Cedenue
KyOa, mapasuienenumnena

Tema 7.4
[Inpamuna, ee

COCTaBJAOIINEC, CCUCHUC.

[IpaBuibHas nupamuia.
YcedeHnHas nupaMuaa

Conep:kanue y4e0HOro MaTepuaJa:
Ilpogpeccuonanvno-opuenmupogannoe cooeprycanue (cooepicanue RPUKIAOHO20
Mooyns)

34 [MTupamuna u ee osnemeHThl. CeueHue nupamuabl. [IpaBuibHas nupamua.
YcedeHnHas nupamuia

Tema 7.5
bokxoBasg n nonHas
IMOBEPXHOCTH MPU3MBI,

Coaep:xxanue yue0HOro MaTepuaJia:

35 [Tnomaaps 60KOBOM M MOTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI

ApaMU/Ib
Tema 7.6 Coaep:xanue yueOHOro MaTepuaJia:
CummeTtpus B KyOe, 36 CummeTpusi OTHOCUTEIBHO TOYKH, MPsSMOM, TuiockocTh. CummeTpusi B KyoOe,
napajuiesienunese, napajuiesienunesie, npusMe, nupamuie
npusMe, nupamuse
Tema 7.7 Copepxanue y4eOHOro MaTepuaJa:
IIpumepsl cumMmerpuid B | IIpogpeccuonanvho-opuenmupogannoe cooepicanue (cooepicanue RPUKIAOHO20
npodeccun Mooyns)
IIpakTuyeckoe 3anaTue Ne 16. CummMmeTpus B IpupoJie, apXUTEKType, TEXHUKE, B OBITY
Tema 7.8 Copepxxanue yueOHOro MaTepuaJa:
IIpaBunbHbBIE IIpakTuyeckoe 3anaTue Ne 17. [lonstue mnpaBwiIbHOrO MHOrorpaHHuka. CBolicTBa

MHOTI'OIrpaHHUKH, UX

IMMPaBUJIbHBIX MHOTOI'PaHHUKOB
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CBOMCTBA

Tema 7.9
Hunuaap, ero
cocrasistromue. Ceuenne

Conep:kanue y4eOHOT0 MaTepuaJia:
Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooepricanue nPUKIAOHO20
MO0ys)

HUJIUHAPA 37 | Hunuaap u ero snmeMeHThl. CeueHue MWIHHIPA (TTapauIeIbHOE OCHOBAHUIO U OCH).
PasBepTka nunuHapa

Tema 7.10 Coaep:xxanue yueOHOro MaTepuaJia:

Konyc, ero Ilpogpeccuonanvno-opuenmuposannoe cooepirxcanue (cooeprcanue NPUKIAOHO20

COCTaBJIAIOIINC. Ceuenue

Mooyns)

KOHYycCa 38 | Komyc m ero oamemeHntsl. CeueHue KoOHyca (MapaUieIbHOE OCHOBAaHUIO U
IIPOXOJsIIee Yepe3 BEPIINHY), KOHUYeCcKHe ceueHus. PazBepTka KoHyca.
Tema 7.11 Coaep:xxanue yueOHOTro MaTepHaJia:

YceyeHHBIH KOHYC.
CeueHue yCeueHHOTo
KOHyca

39 | Yceuennslii konyc. Ero o6pa3syromas u Beicota. CeyeHne yceueHHOro KOHyca

Tema 7.12
[ap u chepa, ux ceuenus

Conep:xaHue yueOHOT0 MaTepuasa:

40 | lap u cdepa. B3ammuoe pacnonoxenune chepsl u 1uiockoctd. CedeHue miapa,
chepsl.

Tema 7.13
[Touste 06 00BEME TENA.
OtHolIeHne 00bEMOB
MOIOOHBIX TEI

Conep:xaHue y4eOHOro MaTepuaJia:

41 | Ilonstne o6 oObeme Tenma. OObeM KyOa M MPSMOYTOJBHOIO Hapajesenunesa.
O6bem npusMsel U IUAMHAPA. OTHOIIEHHE 00BEMOB MOJOOHBIX TEJI.

Tema 7.14
OO0BeMBI U IIOIIAIN
MOBEPXHOCTEHN Tell

Conep:xaHue y4eOHOro MaTepuaJia:

42 | O6beMbl TUpaMuIbl U KoHyca. O0beM mmrapa. [Inomaaw moBepXHOCTEH Te

Tema 7.15

Conep:xxanue yueOHOIro MaTepuaJia:
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KombOunanuu IIpakTnyeckoe 3ansTue Ne 18. KomOuHanum reoMeTpu4eckux Tei. 2
MHOTOTPaHHUKOB U TEJ
BpallleHus
Tema 7.16 Conep:kanue y4eOHOT0 MaTepuaJia:
I'eomerpuueckue IIpakTuyeckoe 3anatue Ne 19. Vcnonb3oBaHue KOMOMHAIMM MHOTOTPAaHHUKOB U Tell 2
KOMOMHAIMY Ha IPAKTHKE | BpAICHUS B MPAKTHKO-OPHUEHTHPOBAHHBIX 3a/1a4ax
Tema 7.17 Conep:xxanue yueOHOTro MaTepHaJia:
Pemenue 3anauy. Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooepryncanue NPUKIAOHO20
MHOrOrpaHHUKHY U T€NNA | M0OY/1:1)
BpALICHUS IIpakTuyeckoe 3ansitue Ne2(0. O0beMbl U TUIOMIAIA TTOBEPXHOCTH MHOTOTPAHHUKOB U 2
Ten Bpanienus. KontposibHas pabora.
Pa3nea 8. IlepBooOpa3nasi pyHKumMu, ee npuUMeHeHHe 16
Tema 8.1 Coneprxkanue yaeOHOro MaTepuana
[TepBooOpaznas ¢pynkiuu. | 43 3ajauya 0 BOCCTAHOBJIEHUM 3aKOHA JIBMKEHHS 10 U3BECTHOM ckopocTH. [ToHsitue
[IpaBuiia HaxOXAEHUS uHTerpupoBanus. O3HaKOMJIEHHE C MOHATHEM MHTErpajia u nepBooOpa3sHON Juis
NepBOOOPA3HBIX ¢ynkunn y=f(x). Pemenue 3amau Ha cBsA3b NMepBOOOpa3HON M €€ MPOU3BOAHOI, 2
BBIUKCJICHHE TMEepBOOOpa3HON i AaHHOW ¢yHKiuu. Tabnuua dopmyn ans
HaXO0XKJIeHUs epBO0Opa3HbIX. M3ydueHue npasuiia BBIYMCICHUS IEPBOOOPA3HOM
Tema 8.2 Copepxxanue y4eOHOro MaTepuaJa:
[Tnomane kpuBonuHENHON | 44 3agaun, NPUBOJALIME K TOHSATHIO ONPENENIeHHOI0 MHTEerpaja — O BBIYHCIECHUU
Tpaneuuu. PopMyiia IUIOIA A KPHUBOJMHEWHOM Tpameuuu, O IepeMelleHud Todku. [lonsTue
Herotona — JleitOnuna ONpPENENEHHOT0  HMHTErpaa. I'eomerpuueckuit u  u3MUeckuii  cMbICI 2
onpeneneHHoro uuterpaia. opmyna Herotona— JleitOuuia
Tema 8.3 Copepxxanue yueOHOro MaTepuaJa:
Heonpenenennsiii u 45 [ToHsiTHE HEOTTPENETEHHOTO HHTErpalia
ONPEACICHHBIN UHTETPaIbI 2
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Tema 8.4
TToustue 00

Conep:xxanue yueOHOTro MaTepHaJia:

46

['eomeTpuyeckuil CMBIC ONIPEACIEHHOTO UHTETpaja

OIPE/ICIICHHOM HHTErpaje 2
KaK IUI0IIa u
KPUBOJIMHEWHOW Tparneiuu
Tema 8.5 Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooeprcanue RnPUKIAOHO20
OrnpenesieHHbIN UHTETPAl | MOOY1s)
B JKU3HU 47 | 'eoMeTpr4ecKuid CMBICT oOmpeaesieHHoro uHrerpana. @®opmyna Hpiotona - 2
Jleitonuna. Pemenue 3agady Ha M[pPUMEHEHHE MHTErpaja Uil BBIYMCIICHUS
(UBHUYECKUX BEIUYUH
48 | Pemenue 3aay Ha MpUMEHEHHE UHTErpaia JUis BBIYUCIECHUS TUIOIIa e 2
IIpakTnueckoe 3ausitue Ne 21.Pemienue 3amau Ha NpuUMEHEHUE HHTerpana Jyis 2
BBIUMCJICHHS TLTOIACH
Tema 8.6 Copepxanue y4eOHOro MaTepuaJa:
Pemenne 3anau. IIpakTnyeckoe 3ansitue Ne 22. IlepBooOpasznas ¢yukuuu. [IpaBuna HaxoxaeHUs
IlepBooOpasHas pyHkuuu, | mepBoodpasHbix. Ee mpumenenne. KontponbHas padoTa 2
ee MpUMEHEeHue
Pa3nea 9. Crenenn u kopuu. CreneHHas pyHKIHSA 16
Tema 9.1 Copepxxanue y4eOHOro MaTepuaJa:
Crenennas gpynkuus, ee | 49 | [TonsTHe KOpHS N-oif CTENEHN M3 AeHCTBUTENbHOrO uncia. OyHkimn y = VX ux 2
CBOJCTBa CBOIiCTBa U rpaduku.
50 | CpoiicTBa KOpHS N-0ii CTETIEHU 2
Tema 9.2 Copepxxanue yueOHOro MaTepuaJa:
IIpeoOpazoBanue 51 | IIpeobpa3zoBaHue UppaLMOHATIBHBIX BHIPAXKEHUH 2
BBIPOKCHHUHU C KOPHSIMHU n- | 52 | [IpeoGpa3oBaHie HPPALMOHATBHBIX BHIPAXKCHHIA. 2

OU cTeneHu

Tema 9.3

Conep:xaHue y4eOHOro MaTepuaJia:
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CBolicTBa CTENEHHU C 53 | IlonsTe creneHu C JIIOOBIM pallMOHAIBHBIM IMOKa3aTeneM. CTerneHHble (QYHKIUH, 2
panroOHAIBHBIM UX CBOWCTBA U rpaduku
JIEACTBUTEIbHBIM
NI0Ka3aTeNsIMU
Tema 9.4 Conep:kanue y4eOHOT0 MaTepuaJia:
Pemenue 54 | PaBHOCHJIBHOCTh HMppalMOHAJBHBIX YypaBHEHHH M HepaBEeHCTB. MeToabl HX 2
UppalMOHAIbHBIX PeLCHNUS.
YPaBHCHUH U HEPABEHCTB | 55 | PereHue MPpaliOHAIbHBIX YPABHCHMUIT I HEPABCHCTB. 2
Tema 9.5 Conep:xxanue yueOHOIro MaTepHaJia:
CrerneHu 1 KOpHHU. IIpakTuyeckoe 3ansaTue Ne23. Onpenenenue creneHHo ¢pynkuuu. Mcnonb3oBanue ee 2
CrenenHas GpyHKUIUA CBOWCTB IpH pelIeHUN YpaBHEHUH 1 HepaBeHCTB. KoHTposbHas pabora
Pa3nea 10. Iloka3zaTenbHas GyHKIUs 16
Tema 10.1 Coaep:xxanue yueOHOTro MaTepHaJia:
[TokazarenbHas GyHKIMS, | 56 CreneHp C TPOW3BOJNBHBIM JCUCTBUTEIBHBIM IMOKa3aTeneMm. OnpenencHue 2
€€ CBOMCTBA noka3aTeiabHON (PyHKIMM, ee CBOWCTBA U Trpauk. 3HAKOMCTBO C MPUMEHEHHEM
NoKa3aTeabHON QYHKIUH.
57 Pemenue nokasaTenbHbIX YpaBHEHUH (QyHKIIMOHATBHO-TpaUIECKUM METOI0M 2
58 Pemenue nokasarenbHbIX ypaBHEHUH (PYHKIIMOHAIBHO-TPAUIECKUM METO0OM 2
Tema 10.2 Coaep:xxanue yueOHOro MaTepuaJia:
Pemenue nokazaTenbHbIX > =
. 59 Pemenne mnokas3arenbHBIX ypaBHEHMH METOJOM YypaBHUBAHMS IIOKa3aTelneil. 2
YPABHCHIH H HEPABCHCTE Pemenne mokazaTesNbHBIX YpPaBHEHUH METOIOM BBEJECHHS HOBOW IMEpEeMEHHOM,
byHKIMOHATBHO-TpauuecKkuM MeToAoM. PelieHre nokasarenbHbIX HEpaBEHCTB
IIpakTnueckoe 3ansaTHe Ne 24. PerieHue Moka3aTeNbHBIX YpaBHEHHUH pa3IMYHBIMU 2
MeToaMu. Pemenne mokas3arenbHbIX HEPaBEeHCTB
Tema 10.3 Conep:xxanue yueOHOIro MaTepuaJia:
Cucremsl mokasaTenbHbeIx | 60 Pemenune cucreM MokasaTebHbIX YPaBHEHUN
ypaBHEHUN 2
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Tema 10.4
Pemrenue 3agau.

Conep:xxanue yueOHOTro MaTepHaJia:

IIpakTnyeckoe 3ansaTHe Ne 25. PemeHue noka3aTeNbHBIX YPAaBHEHMM METOAOM

[Toka3arenbHas QyHKIUS | ypaBHUBAHUS [OKa3aTeleid M METOJOM BBEACHHS HOBOW IEpPEeMEHHOH. PemieHue 2
HoKa3aTeabHbIX HepaBeHCTB. KoHTponbHas pabora
Paznen 11. Jlorapudmbl. Jlorapupmudeckasi GyHKIus 24
Tema 11.1 Conep:kanue y4eOHOT0 MaTepuaJia:
Jlorapudm yucna. 61 Jlorapudm yucna. 2
HecsTnaHbIi 1 62 JlecATUYHBII U HATYPAJILHBIN JIOTApH(MBI, YUCIIO € 2
HaTYpaJbHBII JOrapupMBbl,
YHCIIO €
Tema 11.2 Conep:xxanue yueOHOTro MaTepHaJia:
CsoticTBa norapupmMoB.
Oneparus 63 CgoiicTBa Jiorapudmos. 2
norapu()MUPOBAHUS 64 Onepanust sorapupMUpOBaHUS. 2
Tema 11.3 Coaep:xanue yueOHOIro MaTepuaJia:
Jlorapupmuueckas
¢byHKIM, ee cBOMcTBa 65 Jlorapudmuueckas GyHKIUS U €€ CBONCTBA 2
Tema 11.4 Copepxanue y4eOHOro MaTepuaJa:
Pemenue 66 [lonarue norapudmuyeckoro ypaBHeHus. Ormnepanusi MOTeHLHMpoBaHUsA. Tpu
JOTapHPMUIECKHIX OCHOBHBIX METOJ[a PEIICHUs JOTapu(MHUECKHX YpaBHEHHH: (DyHKIMOHAIHHO-
YPaBHECHHI U HEPABEHCTB rpaduuecKuii, METo/ MOTEHIIMPOBAHUS, METO/] BBEJICHHUSI HOBOW NIEPEMEHHOM. 2
67 Meroa NMOTEHIIMPOBAHMS, METOJ BBEICHHS HOBOM IEPEMEHHON IPU PEIICHUH 2
Jorapu(MUYECKUX YpaBHEHUH.
68 Jlorapudmuyeckrne HepaBeHCTBA 2
Tema 11.5 Copepxxanue y4eOHOro MaTepuaJa:
CucreMmsl 69 | ANropuTM™ pelIeHUs! CUCTEMBbl YPaBHEHUI. 2
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JorapupMHUIECKUX 70 | PaBHOCHIIBHOCTB JIOTapU(MUYECKUX YPAaBHEHHI U HEPABCHCTB 2
YpaBHEHUH
Tema 11.6 Copaepxxanue yueOHOTro MaTepuaJa:
Jlorapudwmsl B ipupone u | Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue NPUKIAOHOZ0
TEXHUKE MO0ys)
IIpakTuyeckoe 3ansaTue Ne 26. [Ipumenenue norapudma. Jlorapudmuyeckas cnupaib B 2
npupoge. Ee maremarndeckue CBOMCTBA
Tema 11.7 Coaep:xxanue yueOHOro MaTepuaJia:
Pemenue 3anau. IIpakTuyeckoe 3ansitue Ne 27. Jlorapubmudeckas pynkuus. Pemienue mnpoctedimx
Jlorapudmer. norapudmuueckux ypasHeHuil. Konmponvnasa padoma. 2
Jlorapudmuueckas
byHKIUSA
Paznen 12. MHuoxkecTBa. JjieMeHThl Teopuu rpagos 12
Tema 12.1 Conep:xxanue yueOHOTro MaTepHaJia:
MHosxecTBa Ilpogheccuonanvno-opuenmuposannoe cooepircanue (codeprcanue nPUKIAOHO20
Mooyns)
71 | Ilonstue mHOXecTBa. [TogMHO)ecTBO. Oniepaliuu ¢ MHOKECTBAMU 2
Tema 12.2 Copepxxanue ydueOHOIro MaTepuaJa:
Omnepanyu ¢ MHOKecTBaMu | Ilpogheccuonanvno-opuenmupogannoe cooeprycanue (cooepicanue RPUKIAOHO20
Mooyns)
72 | Onepanuu ¢ MHOKECTBaMH. 2
73 | Pemenne npukiIagHbIX 32129
IIpakTu4yeckoe 3ansaTue Ne 28 . Pemenue npukiaHbIX 3a0a4
Tema 12.3 IIpogheccuonanvro-opuenmuposarntoe cooepicanue (Cooepicanue NPUKiIaoHo20 Mooyis)
I'padbr IIpakTnyeckas padora Ne 29 Iousarue rpada. Ces3Hblil rpad, AepeBo, UKI rpad Ha 2
IJIOCKOCTH.
Tema 12.4 Conep:xxanue yueOHOro MaTepuaJia:

Penrenue 3amau.

Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooeprcanue nPUKIAOHOZO0
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Mmuoxectsa, ['padsr n ux

Mo0yns)

IIPUMEHEHNE IIpakTnyeckoe 3anaTne Ne 30. Onepauun ¢ MHokecTBamMu. OnucaHHMe peasbHBIX 2
CUTYalUii C MOMOUIbIO MHOKECTB. [IpruMeHeHne rpadoB K pelieHnIo 3a1a4
Koumponvnasa paooma .
Pa3zpnesa 13. DiieMeHTHI KOMOMHATOPUKH, CTATUCTUKHA U TEOPUHU BEPOSITHOCTEH 28
Tema 13.1 Conep:kanue y4eOHOT0o MaTepuaJa:
OCHOBHBIE TOHATHUS Ilpogpeccuonanvno-opuenmuposannoe cooepirycanue (cooeprcanue NPUKIAOHO20
KOMOHMHATOPUKH Mooyns)
74 | IlepectaHOBKH, pa3MEILIEHUs, COUETAHHUS. 2
Tema 13.2 Coaep:xxanue yueOHOTro MaTepHaJia:
Cob6biTHe, BeposTHOCTE | Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue NPUKIAOHO20
coObiTus. CroxkeHue u Mooyns)
YMHOXEHHE BEpOATHOCTEN | 75 | COBMECTHBIE U HECOBMECTHBIE COOBITHS. 2
TeopeMbl 0 BEPOATHOCTH CYMMBI COOBITHI. Y CIIOBHAsI BEPOATHOCTh. 3aBUCHUMBIE U 2
76 | HE3aBHCHMBIE COOBITHSI.
77 | Teopembl O BEpOSTHOCTH MTPOU3BEJICHUS COOBITHIA. 2
Tema 13.3 Copepxxanue y4eOHOro MaTepuaJa:
BepositHOCTS B Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprycanue nPUKIAOHO20
npodeccuoHaIbHbIX M00yns)
3aa4ax 78 | OTHOCHTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMUHUBOCTH. 2
79 | Cratuctudeckoe omnpezeneHne BeposTHOCTH. O1eHKa BEPOSTHOCTH COOBITHS 2
IIpakTuyeckoe 3ansaTHe Ne 31. OTHocUTenpHash dYacToTa COOBITHSA, CBOICTBO €€ 2
ycTONYMBOCTH. CTaTUCTUYECKOE ONPEEIEHNE BEPOSITHOCTH.
Tema 13.4 Ilpogheccuonanvno-opuenmupoeannoe cooeprycanue (cooeprycanue nPUKIAOHOZ0

JluckpeTHas ciay4yanHas

MOOys)

20




BCJIIMYHMHA, 3aKOH €€

80 | Bunel cinyuaiitnpix BenmuuuH. OmpeneneHue IUCKPETHOH CIy4alHOW BEJIWYHMHBIL.

pacupeneneHus 3aKkoH pacrmpeiesieHuss JUCKPETHOM ciaydailHOW BenuuuHbl. Ee 4ncioBbie 2
XapaKTEPUCTHUKHU.
Tema 13.5 Coaep:xaHnue yueOHOTo MaTepHaJia:
3anaun Matemaruueckou | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOHO20
CTaTUCTUKHU MOO0yN))
Bapuanuonnsiii  psa. Ilomuron wactor u  rucrorpamma. (CratucTUyeckue
81 | xapakTepHCTHKH psija HAOIIOAAEMBIX JTaHHBIX. 2
IIpakTnyeckoe 3ansitue Ne32 . [losuron yactor u rucrorpamma. CraTHCTHYECKHE 2
XapaKTePUCTUKU pPsijia HAOII0JaeMbIX TaHHBIX.
Tema 13.6 Coaep:xxanue yueOHOro MaTepuaJia:
CocraBnenue Tabmuni u | Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue NPUKIAOHO20
JUarpaMm Ha PaKTUKE | M00Y/)
82 | IlepBuunas 0OpaboOTKa CTAaTUCTUYECKHUX NaHHBIX. | paduueckoe MX nmpecTaBiIeHuE. 2
83 | Haxoxnenue cpeTHUX XapaKTePUCTUK, HAOII01aeMbIX JTaHHbBIX 2
IIpakTnueckoe 3ansTue Ne 33. IlepBuuHas 00paboTKa CTATUCTUYECKUX JaHHBIX. 2
I'padmueckoe ux npeacraBiacHUeE.
Tema 13.7 Coaep:xxanue yueOHOro MaTepuaJia:
Pemenue 3amauy. Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooeprycanue RnPUKIAOHO20
DNeMEeHTbI M00yns)
KOMOWHATOPUKH, IIpakTnyeckoe 3anaTHe Ne 34. DiemMeHTbl KoMOMHATOpHKH. COOBITHE, BEPOSTHOCTDH 2
CTaTUCTUKH U TEOpUHU coObITus. CrojkeHre U yMHOXeHue BeposiTHocTell. KoHTposbHas paboTa
BEPOATHOCTEMN
Pasjnen 14. YpaBHeHHs 1 HepaBeHCTBA 18

Tema 14.1

Conep:xaHue y4eOHOro MaTepuaJia:
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PaBHOCHIIBHOCTB
YpPaBHEHUI U HEPABEHCTB.

84

PaBHOCWIIBHOCTL ypaBHEHMM KM HepaBeHCTB. OrmpeneneHusi. OCHOBHBIE TEOPEMBI
PaBHOCHIIBHBIX TEPEXOAax B YpaBHEHUSX M HepaBeHcTBax. OOmme MeTojbl

O0111e METOBI pelIeHus pelIeHUs] YpaBHEHUI: Nepexo OT PaBEHCTBA (DYHKIMI K PaBEHCTBY apryMEHTOB 2 1
JUIE MOHOTOHHBIX (DYHKIHH, METOJ Pa3jOkKEeHUs HA MHOXHTEIH, METO] BBEACHUS
HOBOU NIEpEeMEHHOM, (DYHKIIMOHAILHO-TpapraecKrii METOT
Tema 14.2 Conep:kanue y4eOHOT0 MaTepuaJia:
I'paduueckuii meToq 85 | OOmme MeToIbl PEIICHUsI HEPABEHCTB: MEPEX0/l OT CPABHEHUS 3HAYCHHUN (PYHKITHIA
peleHus ypaBHEHHIA, K CpaBHEGHUIO 3HAYCHWH apryMEHTOB JUII MOHOTOHHBIX (DYHKIHA, METOX
HEPABCHCTB MHTEPBAIOB, (YHKIHOHATBHO-Tpaduueckuii Meto. I'paduueckuii MeTon penieHus
YpaBHEHU U HEPABEHCTB 2 1
Tema 14.3 Coaep:xxanue yueOHOro MaTepuaJia:
VYpasuenus u HepaBeHCTBa | 86 | Onpenenenue Moayns. Packpeitue Monynsa mo ompenenenuto. [Ipocreiimiue
C MOAyJIEM YpaBHEHMsI U HEpaBEeHCTBA ¢ MoayieM. [IpuMeHeHre paBHOCHIIBHBIX MEPEeX00B B
OTIpeNIeICHHBIX TUTIAX YPAaBHEHU M HEPABEHCTB C MOJTyJIEM 2 1
Tema 14.4 Copepxxanue ydueOHOIro MaTepuaJa:
VYpaBHenus U HepaBeHCTBa | 87 | 3HaKOMCTBO ¢ mapameTpoM. IIpocreiine ypaBHeHUsI 1 HEPABEHCTBA C TapaMeTPOM
C mapaMeTpaMu 2 1
Tema 14.5 Ilpogheccuonanvno-opuenmupoeannoe cooeprycanue (cooeprycanue nPUKIAOHOZ0
CocraBieHne U peleHne | mMooy.is
NpO()eCCHOHATBHBIX 33184 | 88 | PeHue TEKCTOBBIX 33184 MPO(ECCHOHAILHOTO COICPKAHMUS 2 1
C TIOMOIIBIO YPaBHEHHH | 89 | Pemrenue TeKCTOBBIX 3a1a4 MPOMECCHOHAIBHOTO COICPIKAHIS 2 1
90 | Pemienue TEKCTOBBIX 337124 MPO(HECCHOHATBHOTO COJCPKAHUS 2 1
IpakTuyeckue 3ansiTusa Ne 35. Perenue TeKCTOBBIX 3a7a4 2 2
Tema 14.6 Conep:xxanue yueOHOIro MaTepuaJia:
Pemenne 3anau. 91 | OOue MeTO Bl pelIeHUs] YpaBHEHUH. Y paBHEHUS 1 HEPABEHCTBA C MOIYJIEM H C
VYpaBHEHUS U HEpaBEHCTBA napaMeTpamH.
2 2
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[Ipomexyrounas arrectanus (OK3aMeH)

10

Bcero: ‘

262
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3. VCJIOBUSI PEAJIM3ALIUY IPUMEPHO# IPOTPAMMBI YYEBHOM
TACIHATITAHBI

3.1. Hna peanu3anuyd OPOTPaMMbl JTUCHMIUIMHBI JIOJDKHBI OBITH TPEIYyCMOTPEHBI
CJICAYIOIINE CIeUaTbHbIe TOMEIICHUS:

Peanmuzanmss mporpaMMbel AMCHMIUIMHBL  TpeOyeT Hamuuusi ydeOHoro KaOuHera
MaTeMaTHKH.

O6opynoBanue y4eOHOT0O KaOMHETa:

— MOCaI0YHBIE MECTA 110 KOJIUYECTBY 00yUaroIInuXCs;

— pabouee MecTO MPEero1aBaTes;

— KOMIUIEKT y4eOHO-HAIJISAHBIX TOCOOUii;

— KOMIUIEKT JIEKTPOHHBIX BUICOMATEPHAJIOB;

— 3a/1aHUS IJIs1 KOHTPOJIBHBIX paboT;

— Mpo¢eCcCHOHAIFHO OPUEHTHPOBAHHBIC 3a/IaHHS;

— MaTepHabl SK3aMeHa.

Texandeckue cpeacTBa 0OyueHHUS:
— MEPCOHAIBHBIN KOMITBIOTED C JIMLEH3HOHHBIM IPOrPAMMHBIM 00€CIICUCHHEM;
— MPOEKTOP C IKPAHOM.

3.2. UndopMmannoHHoe obecniedeHHe peaju3alui NPorpaMmMbl
OcHOBHBIC HCTOYHHMKH:
1. Anumos, II. A. Maremaruka: anrebpa M Hayajlla MaTeMaTHYECKOTO aHAlU3a,

reomerpus. Anrebpa u Havana wmaremarudeckoro ananm3a 10-11 xmaccel (0a3oBbIf U
yriyoneHHbiil ypoBau): yueOnuk / 1II. A. Anumos, 10. M. Konarun, M. B. Tkauépa [u np.]. —
11-e u3g., crep. — Mocksa: [Ipocsemenue, 2023. — 463, [1] c.: un. — ISBN 978-5-09-107210-5.
— Tekcr: anexrponnsrii. - URL: https://znanium.com/catalog/product/2089825

2. Aranacsn, JI. C. Maremaruka: anreOpa ¥ Hayajla MaTeMaTHYECKOTO aHAJIN3a,

reometpus. ['eometpusi. 10-11 kmacc. bazoBeiii u yrimyOneHHsiid ypoBHu: yueOnuk / JI. C.
ArtanacsH, B. @. byty3os, C. b. Kagomres [u ap.]. — 11-e u3z., crep. — Mocksa: [Ipocsenienne,
2023. — 287, [1] c: wn. — (MI'Y — mxkone). — ISBN 978-5-09-103606-0. — Texcrt:
anekTponHbIi. — URL: https://znanium.com/catalog/product/2089980

3. Huxkonbsckuit, C. M. Maremaruka: anreOpa U Hayaja MaTeMaTH4YE€CKOTO aHAJIN3A.
10 knacc (6a3oBblit U yrayoneHHsiit yposan) / Huxonsckuit C.M., Ilotano M.K., PemerHukos
H.H., — 10-e u3n. — Mocksa: IIpocemenne, 2022. — 432 c. — ISBN 978-5-09-101573-7. —
Tekcr: anexkrponnsiit. — URL: https://znanium.com/catalog/product/2090528

4, Huxonbckuit, C. M. Maremarunka: anredpa v Hadajla MaTeMaTUYECKOT0 aHaln3a,

reoMerpus. Airedpa U Hayaia MaTeMaTuyeckoro ananusa. 11 kmacc. ba3zoBelii U yrimyOn€HHbIN
ypoBuu / C. M. Huxonsckuii, M. K. [lotanmos, H. H. PemernukoB. — 9-e uza. — Mocksa:
[Tpocsemenue, 2022. — 464 c. — ISBN 978-5-09-101574-4. — Tekct: snekrponHbiid. - URL:
https://znanium.com/catalog/product/2090530

24


https://znanium.com/catalog/product/2089825
https://znanium.com/catalog/product/2089980
https://znanium.com/catalog/product/2090528
https://znanium.com/catalog/product/2090530

JlonoTHUTeIbHbIE UCTOYHUKH:

1.byry3oB, B. ®. Marematuka: anreOpa ¥ Havajla MaTeMaTHYECKOTO aHAJIM3a,
reomerpusi. ['eomerpus. 10 - 11 kmaccsl (6a30BbIi M yriayOJleHHBIH YpOBHB) : yueOHuK / B. @.
byry3os, B. B. Ilpaconos ; nox pea. B. A. CagoBHuuero. — 5-¢ uzn. — Mocksa : IIpocsemienue,
2022. — 272 c. — |ISBN 978-5-09-099447-7. — Tekcr : osnexkrponnsii. — URL:
https://znanium.com/catalog/product/1927222

2.Konmsarun, FO. M. Marematuka: anreOpa M Havaja MaTeMaTHYECKOTO aHaJW3a,
reomeTpus. Anredpa U Hadajga MaTeMaTHYecKOoro aHanusa 11 kmacc (0a30BbIA U yriTyOJICHHBIN
ypoBHb) : yueOHuk / 0. M. Konsarun, M. B. Tkauesa, H. E. ®enopoBa. — 7-e¢ uzn. — Mockga :
[Tpoceemenue, 2022. — 384 c¢. — ISBN 978-5-09-099451-4. — Tekcr : snekrponHbid. — URL:
https://znanium.com/catalog/product/1927174

3.KouerkoBa, 1. A.Marematuka. [Ipaktukym : yue6. mocooue / M. A. Kouerkosa, XK. 1.
Tumomko, C. JI. Cenezens. — Muuck : PUIIO, 2018. — 503 c. : mr.ISBN 978-985-503-773-7. —
Tekcr : anextponnsiit. — URL: https://znanium.com/catalog/product/1018898

HNurepHer-pecypcesl:
www.fcior.edu.ru — (MHpOopManvOHHBIE, TPEHUPOBOYHBIE U  KOHTPOJbHBIC

MaTepuabl).
www.school-collection.edu.ru — Enunas xoiekuuu muGpOBBIX 00pa3zoBaTElbHBIX

pecypcoB).
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4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM
TACIATLITAHBI

KonTpoas mu

OI€HKAa

pe3yIbTaTOB

OCBOCHUA

JUCHUIUIMHBL  OCYHICCTBJIIACTCSA

npenoaaBarcJicM B IHPOLUECCE MPOBCACHUA IMPAKTHYCCKUX SaHHTHﬁ, TCCTUPOBAHUA, a TAKIKC

BBIINTOJIHCHU A O6y‘-IaIOIJ_[I/IMI/IC$I HHJAUBUIYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, I/ICCJIGI[OB&HPIIZ.

Pe3syabTaTsl
o0y4eHust
(IMYHOCTHBIE,
npeaMeTHbIE,
MeTanpeaMeTHbIe)

Oo0mme
KOMIIETeH MU

JIMYHOCTHBIE
pe3yabTaThl
NMPOrpamMMbl
BOCITUTAHUA

®opMbI M METOAbI KOHTPOJIS U
OLIEHKH Pe3yJbTATOB 00y4YeHu sl

JUYIHOCTHBIC

JI1, JI2, J13, J14, JI5,
716, J17

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

JIP4, JIP6
JIP3, JIP9

TectupoBanue

YcTHbIN onpoc
MaremaTuyecKui JUKTaHT
NunuBunyansHas
camocTosTeNbHas paboTa
IIpencraBnenue pe3yibTaToOB
NPaKTUYECKUX padboT

3aimuTa TBOPUYECKUX padoT
3amura
IIPOEKTOB
KonTponbnas pabota
BrlnonHenne 3K3amMeHalMOHHBIX

WHAUBHUYAJIBbHBIX

3aIaHUA

mem anpedmemnblx

M1, M2, M3, M4,
M5, M6, M7

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

JIP4, JIP6
JIP3, JIP9

TecTtupoBanue

YeTHBIN onpoc
MaremaTudecKuii JUKTaHT
NunuBunyansHas
camocTosTeNnbHas paboTa
[IpencraBnenue pe3yiabTaToOB
MPAKTUYECKUX paboT

3ammTa TBOPYECKUX paboT
3ammuTa WHIMBUTYJTBHBIX
MIPOEKTOB

KonTponbnas pabota
BrimonHenne 5SK3aMEHAIIMOHHBIX

3aIaHUN

npeomemmole

11,112, 113,114, 11
5,116,117,I18,119,
IT110, IT 11, IT
12, II 13, IT 14, IT 15,

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

JIP4, JIP6
JIP3, JIP9

TectupoBanue

YcTHbIi onpoc
MareMaTH4eCKUil TUKTAHT
NunuBunyansHas
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IT16, 1117, II 18, II
19, I1 20, IT 21, I 22,
IT 23, II 24, 11 25, 11
26, 11 27, 11 28, IT 29,
IT 30, IT 31, II 32, II
33

CcaMOCTOsITeNIbHAs paboTa
[IpencraBnenue pe3yJIbTaTOB
NPaKTUYECKUX paboT

3amuTa TBOPUYECKUX padoT
3ammra WHIUBUTyaJIbHBIX
MIPOEKTOB

KonTponbhas pabota
BrimonHenne sk3aMeHAIIMOHHBIX
3aJaHun
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