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1. IlosicHUTe/IbHAS 3aIIUCKA

PabGouas nporpamma yueOHoro mnpeamera «Maremaruka» paspaboTaHa Ha
ocHoBanuu TpedoBanuit GI'OC COO, ®OII COO nnsa peanuzaiuu 06pa3zoBaTeIbHON
nporpaMMmbl 1o crienpanbHOCTH  44.02.06 IlpodeccronanbHoe oOydeHue (1o
OTpacisim).

VYyeOnbiii npeamer «MatemaThka» BXOAUT B 0011€00pa3oBaTeNbHBIA ITUKI,
MOJLMKI: MPOPUIbHBIE YUeOHbIE IPEIMEThl U YUTAETCSA Ha IEPBOM Kypce 00yUYeHUsI.

2. Ilnanmpyemble  pe3yabTaTbl  OCBOCHHS  Y4eOHOro mpeaMera
«Marematukay.

B pesynbrate uzydenust yueOHoro npenmera «MaTteMaTtukay CTYIEHT JOJKEH
c(hOpMHPOBATH CIEAYIOLINE PE3YIbTATHI

JInyHOCTHBIE Pe3yJbTAThI:

JImdHOCTHBIE pe3yJbTaThl OCBOEHHUS YydeOHOro mnpenMera «MaremaTuKa»
JOJIKHBI OTPa)kKaTb FOTOBHOCTh U CIIOCOOHOCTh O0YYaroUIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTalui,  TMO3UTUBHBIX  BHYTPEHHUX  YyOeXJEHWI,  COOTBETCTBYIOIIHUX
TPaJMLIMOHHBIM IIEHHOCTSM POCCHUKMCKOr0 0O0IlecTBa, pacCIIUPEHUE 3>KU3HEHHOTO
ONbITa W OMNbITA JEATEIIBHOCTH B IPOLECCE peav3allid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEJIBHOM IESITENBHOCTH, B TOM YHCJIE B YACTH:

JIP 1. 2parxcoanckozo eocnumanus:

JIP 1.1 chopmMupoBaHHOCTh TPAKJAHCKOW TMO3MIUU OOYyYaIOIIErocs Kak
aKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBA;

JIP 1.2 oco3HaHMe CBOMX KOHCTUTYIIMOHHBIX MpaB U 00sS3aHHOCTEH, YBaXKEHHE
3aKOHa U MPaBOIOPSIKA;

JInyHOCTHBIE pPe3yJbTATHI:

JIm4HOCTHBIE pe3yabTaThl OCBOEHHUs YdeOHoro mnpeamera «MareMaTuka
JOJIKHBI OTPaKaTb TOTOBHOCTh U CIIOCOOHOCTD oOy4Jarouiuxcs
PYKOBOJICTBOBAThCSI C(HOPMUPOBAHHOW BHYTPEHHEW MO3UIMEN JTUYHOCTU, CUCTEMOMU
LEHHOCTHBIX OPUEHTAlUN, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIINX
TPaJAMLIMOHHBIM IIEHHOCTSM POCCHUHCKOr0 0O0IlecTBa, paCIIUPEHUE KU3HEHHOTO
ONbITa U OMbITA JEATEIBHOCTH B IPOLECCE pealu3alid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEJIBHOM IESITENBHOCTH, B TOM YHCJIE B YACTH:

JIP 1. z2pasxicoanckozo eocnumanus:

JIP 1.1 chopMHUpOBaHHOCTH I'PAXKJAHCKON MO3UIIMK 00YyYaIOUIerocs Kak akTUBHOIO U
OTBETCTBEHHOT'0 YJIeHA POCCUMCKOrO OOIIECTRA;

JIP 1.2 npencraBieHne 0 MaTeMaTHUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYD, SIBJICHHM, POLIEAYP IPakIaHCKOT0 00IeCTBa (BBIOOPHI, OMPOCHI U TIP.);
JIP 1.3 yMeHHeM B3auMOAEHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMU B COOTBETCTBUU
¢ UX QYHKIMSIMU U Ha3HAYCHUEM;

JIP 2. nampuomuueckoz2o 60cnumanus:

JIP 2.1 chopMuUpOBaHHOCTh POCCUICKOM TpaKIaHCKON UACHTUYHOCTH, NATPUOTU3MA,
YBaYKEHHUSI K CBOEMY HApOAY, YyBCTBa OTBETCTBEHHOCTH Nepea PonuHoi, ropaoctu 3a



CBOM Kpail, CBOW PolaumHy, CBOW S3BIK W KYJIbTYPY, HNPOIUIOE M HACTOSIIEE
MHOT'OHAI[MOHAIBHOTO Hapoaa Poccuu;
JIP 2.2 yBaxkeHHs K TMPOUUIOMY M HACTOSIIEMY POCCHICKOW MaTEMAaTHKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JOCTHUKEHUSM POCCUUCKUX MATEMATUKOB U POCCUUCKOM
MAaTEMAaTHYE€CKOW IIKOJbI, K MCIOJb30BAaHUIO 3TUX JOCTHUXKEHHI B APYTrUX HayKax,
TEXHOJIOTHUSX, C(hepax YKOHOMHUKHU;

JIP 3. oyxoeéno-upaecmeennozo 6ocnumanus:
JIP 3.1 oco3HaHue NyXOBHBIX IEHHOCTEW pOCCUHCKOTO HApO/Ia;
JIP 3.2 chopMuUpOBaHHOCT, HPABCTBEHHOI'O CO3HAHUS, JTHUYECKOTO IIOBEICHMUS,
CBSI3aHHOTO C MPAaKTUYECKUM MPUMEHEHUEM JOCTHKEHHUN HAYKU U JEATEIbHOCTHIO
y4E€HOTO;
JIP 3.3 crocoOGHOCTh OILICHUBATh CHUTYAIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;
JIP 3.4 oco3HaHMe JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIEro;
JIP 3.5 OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTEISAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHUSA [IEHHOCTEH CEMEMHOM )KM3HU B COOTBETCTBUM C TPAAUIUSIMU
HaponoB Poccuu;

JIP 4 3cmemuueckozo 6ocnumanus:
JIP 4.1 >cTeTMdecKMM OTHOILICHUEM K MHPY, BKJIIOYAsl 3CTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1au, PEIICHUHN, PaCCyKICHUH;
JIP 4.2 BOCHpPUUMYHUBOCTBIO K MATEMaTUYECKUM AacClleKTaM pa3jIuyHbIX BHUJIOB
HCKYCCTBA;

JIP 5. ¢puzuueckozo eocnumanus:
JIP 5.1 chopMUpPOBAaHHOCTBIO yMEHHUS MPUMEHITh MaTEMaTHUYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOro u 0e3omacHoro oopasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K
CBOEMY 3JI0POBBIO (370pOBOE MHUTaHHE, COATAHCUPOBAHHBIN pEXUM 3aHATUM U
OTIIbIXa, peryJsipHas (pu3nyeckasi akTUBHOCTD);
JIP 5.2 ¢Qusnueckoro COBEPIICHCTBOBAHMS TMPU  3aHATHSAX  CIIOPTUBHO-
03 OpPOBUTENIBHON €S TENBHOCTHIO;

JIP 6 mpyooeozo eocnumanus:
JIP 6.1 TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTU MAaCTEPCTBA, TPYA0Jt00HUE;
JIP 6.2 wuHTepecoM K pasznuyHbiM cdepaM NpoPecCUOHAIBHONU J1eITeIbHOCTH,
CBSI3aHHBIM C MAaT€MaTUKON U €€ MPUI0KEHUSIMUA, YMEHUEM COBEPILIATh OCO3HAHHBIN
BBIOOp OyayIel npodeccuu U peain30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC TJIAHBI;
JIP 6.3 TrOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTeMAaTHMYECKOMY OOpa3oBaHUIO WU
caM0o00Opa30BaHUIO HAa MIPOTSHKEHUHU BCEH )KU3HH;
JIP 6.4 TrOTOBHOCTBIO K AKTMBHOMY YYacTHIO B PEIICHUU MPAKTUYECKUX 3a/ad
MaTeMaTHU4YE€CKOW HAIPaBJICHHOCTH;

JIP7 3K0on02uueckozo 6ocnumanus:
JIP7.1 chopMUPOBAHHOCTBIO HKOJOTUUECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUS
COIIMAIbHO-3KOHOMUYECKUX NPOLIECCOB HA COCTOSIHUE TMPUPOJHON M COLHUAIBHOU
Cpellbl, 0OCO3HaHHEM TI100aJIBLHOTO XapaKTepa KOJIOTHYECKUX Mpodiem;



JIP7.2 opueHTanMeil Ha MPUMEHEHHE MAaTEMATUYECKUX 3HAHUM [ PEUICHUs 3a7a4 B
00JIaCTU OKPYXKAIOIIEH Cpelibl, TIIAHUPOBAHHUS MOCTYIIKOB M OIIEHKH MX BO3MOMXHBIX
MOCJIEACTBUH JUUISI OKPYKAIOIIEN CPEBI;

JIP 8 yennocmu nayunozo noznanus:

JIP 8.1 chopMupoBaHHOCTHEIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKU, TIOHUMAaHUEM MAaTEeMaTHYECKOM
HayKH Kak cepbl 4eIOBEUECKOM JeATEIbHOCTH, ITANOB €€ Pa3BUTUS M 3HAUUMOCTH
IUISl pa3BUTHS IUBUIIN3AIINN;

JIP 8.2 oBnageHWEM S3bIKOM MAaTEMATUKM M MATEMaTHYE€CKOM KYJIbTYpOH Kak
CpPEIICTBOM ITO3HAHUS MUPA;

JIP 8.3 TrOTOBHOCTBIO OCYHIECTBJISITh MPOEKTHYIO M  HMCCIEI0BATEILCKYIO
NEATENIbHOCTh MHANBUAYAJILHO U B TPYIIIE.

B mpoyecce  Oocmudicenuss  IUYHOCMHBIX — pe3yIbMAMO8  OCBOEHUs.
0OVUAIOWUMUCS  NPOCPAMMbBL  CpeOHe20 00we2o 00pazosanus y 00yYarOUuUxcs
cosepuiencmaeyemcs IMOYUOHANLHBLU UHme1eKm, npeononazarouull
chopmuposanHocmn:

CaMOCO3HaHMS, BKJIIOYAIOMIET0 CIIOCOOHOCTh MOHUMATh CBOE IMOIIMOHAIBLHOE
COCTOSIHUE, BUJCTh HAIPaBICHUS Pa3BUTUS COOCTBEHHOW AMOIMOHAIBLHOU cdephl,
OBITh YBEPEHHBIM B cel0e;

CaMOPETYJIMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIIOCOOHOCTh  aJalTHPOBAThCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAlLIUM, BKJIIOYAIOLIEH CTPEMJICHUE K JIOCTHXKEHUIO LIEIU U
yCIEXy, ONTUMHU3M, HWHUIIMATUBHOCTb, YMEHHE JACHCTBOBAThb, MCXOHSl U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOMIEH CTOCOOHOCTH MOHUMATh 3MOIMOHAIBHOE COCTOSHHUE
JIPYTUX, YYWUTBIBaTh €TI0 MPU OCYIICCTBICHUM KOMMYHHUKAIUHU, CHOCOOHOCTh K
COYYBCTBHIO U COINEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3periaTh KOHPIUKTHI.

MertanpeaMeTHble:

MertanpenMeTHble pPe3yiabTaThl OCBOCHHS MPOTPAMMBI  CpPEIHEro OOIIero
00pa3oBaHus TOHKHBI OTPaXKaTh:

Osnadenue yHueepcaibHbIMU YUeOHBIMU NOZHACAM EIbHBIMU OCUICINBUAMU:

1) b6a3zoevie nocuueckue oelcmeusn:

BBISIBIIITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTHUYECKUX
00BEKTOB, TOHATUN, OTHOIICHUN MEXTy TOHSATHUSIMU;

dbopmMynIHUpoBaTh OMNpEeICHUs TOHATUM; YCTaHABIWBATh CYIIECTBEHHBIN
MpU3HAK KiacCU(UKaIMK, OCHOBAaHUS s OOOOIIEHUS] W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMAT, dbopmynupoBaTh M NPeoOpa3oBbIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE U OTPUIIATEIIHLHBIC, CIMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;



BBISIBJIITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOPEUUS B
(dhaxTax, TaHHBIX, HAOTIOJEHUAX U YTBEPKICHUIX;

npejJiarath KpUTEpUU JJIS BBISBICHHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHil; 6
JienaTh BBIBOABI C UCIIOIB30BAaHUEM 3aKOHOB JIOTUKH, ETYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIFOUEHUN, YMO3aKIIOUEHUN 110 aHAJIOTUH;

MIPOBOJINTh CaMOCTOSITENIBHO J10KA3aTelIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe ¥ OT MPOTHBHOTO), BHICTPAUBATh ApTyMEHTAIINIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKJCHUS U BHIBOJIBL;

BBIOMpaTh crmoco0 pemieHus ydyeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB PEIICHUs, BHIOMPATh HAUOOJIEE MOAXOMSIINN ¢ YIETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHUEB);

2) 6azoevle uccieoosamesibCcKue 0CUCmMeus:

HCIIOJIb30BaTh BOMPOCHI KAK MUCCIIEIOBATEIILCKUM HHCTPYMEHT TTO3HAHMS;

dbopmMynIupoBaTh  BOMPOCH], (PUKCHPYIOIIME MPOTUBOpPEYUE, MPOOIIEMY,
yCTaHABIIMBATh UCKOMOE U JIaHHOE, (POPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO
MTO3UIINI0, MHCHHE,

MIPOBOJIUTH CAMOCTOSITEJIHO CIJIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIICJ0BaHUE
10 YCTAHOBJIEHUIO OCOOCHHOCTEW MaTeMaTH4YeCKOro oObeKTa, SIBJIEHHUS, IpoIliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKIy 00BhEeKTaMHU, SBICHUSMH, MPOIECCAMU;

CaMOCTOSITEILHO (HOPMYITUPOBaTh OOOOIIEHHUS W BBIBOJABI IO pe3yJbTaTam
MPOBEAEHHOTO  HAOIIOJEHUs,  WCCIEIOBaHMs,  OIEHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIICHHUI;

MIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE TMpoOIecca, a TakKe BBIIBUTATh
MIPETIOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSAX;

3) paboma c ungpopmayueii:

BBISIBJIITh JAehUIMTH WHPOPMAIUHU, JAHHBIX, HEOOXOJIUMBIX sl OTBETa Ha
BOIIPOC U JIJIS PEIICHUSI 3a]1a4u;

BBIOMpaTh MHQPOPMAIUIO U3 MUCTOYHUKOB PA3JIMUHBIX THUIIOB, aHAJIM3UPOBAThH,
CHUCTEMAaTH3UPOBATh U UHTEPIIPETUPOBATh MH(POPMALNIO PA3IMYHBIX BUIOB U (HOpM
MpeCTaBICHNUS;

CTPYKTYypUpPOBaTh HH(OpMAINIO, TPEACTABIATh €€ B pPa3IuyHbIX (GopMmax,
WJUTFOCTPUPOBATH rpaduuecKu;

OIICHHUBATH HaJIC)KHOCTh uHpopMaru 1o CaMOCTOSITEILHO
c(hOopMyJIUPOBAHHBIM KPUTEPHUSIM.

Osnaoenue yHusepcaibHbIMU KOMMYHUKAMUGHBIMU OCUCIBUAMU:

1) oowenue:

BOCIIPUHUMATh U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBUM C YCJIOBHUSIMH U
LIEJISIMHU OOIICHUS,

SICHO, TOYHO, TpPaMOTHO BBIpaXaTh CBOIO TOYKY 3pCHHS B YCTHBIX U
MACBMEHHBIX  TEKCTaX, JlaBaTh IMOSCHEHUS 1O XOJy peIICHUs 3ajadH,
KOMMEHTHUPOBATH MOJTYYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXXJ€HMs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOU TEMBI,
poOJIeMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJICH, HAIIEJICHHbBIE HA MTOUCK PEIICHHUS;



COTIOCTABJISITh CBOM CYXKJICHHS C CYXICHUAMH JPYTHX YYaCTHHKOB JIHAJIOTa,
OOHapyXWBaTh pa3IMuu€ W CXOJCTBO TIO3UIIMK; B KOPpPEeKTHOH  Qopme
dbopMyIUpoOBaTh pa3HOTIACUS, CBOM BO3PAKCHUS;

MIPEACTABISATh PE3yJbTAaThl PEIICHUs 3aJadM, dKCIIEPUMEHTA, HMCCIICIOBAHUS,
MIPOCKTA;

CaMOCTOSITEJTbHO  BbIOMpaTh ¢GopMaT BBICTYIUICHHUA ¢ Yy4ETOM  3ajay
MIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHUH;

2) coemecmuasn 0eamenbHoCmb:

MMOHUMATh M HCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBUIYATbLHON
paboTHI MPHU pPEIICHUN YICOHBIX 3a/1a4;

MPUHUMATH 1I€Jb COBMECTHON JEATENbHOCTH, IUIAHHUPOBATh OpPTraHU3aIIUI0
COBMECTHOU paboThl, pacmpeacysiTh BHUIbI PabOT, IOroBapuBaThCs, OOCYKIATh
MPOIIECC U PE3yNIbTaT PabOTHI;

000011aTh MHCHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBATh B IPYHIOBBIX (popmax paboThl (00CyxkaAeHUs, 0OOMEH MHEHUSIMHU,
«MO3TOBbI€ IITYPMbI» M T.II.); BBINOJHATH CBOIO YacTh pabOThl U KOOPJIUHHUPOBATH
CBOM JICUCTBHUS C IPYTUMU WICHAMH KOMaHIbI;

OLICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT IO KPUTEPHSM,
c(hOpMyIHPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBHSI.

Ognaodenue yHugepcanbHbIMu pecyiamueHbIMU OeUCMEUAMU:

1) camoopzanuzayun:

COCTaBIIATH IUJIaH, aJrOPUTM pEelIeHUs 3aJauyM, BHIOMpPATh CIOCOO pELICHUs C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpMAIUK.

2) camokonmpo.iv:

BJIAJIeTh HABBIKAMU MO3HABATENbHON pedIeKCUM KaK OCO3HAHHUS COBEPIIAaeMBbIX
JEUCTBUHN U MBICIUTEIBHBIX TPOLIECCOB, UX PE3YJIbTATOB;

BJIAJ€Th CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca W pe3ybTaTa
pelIeHHs] MaTeMaTHYeCKOM 3a1auu;

NpeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PELICHUU 3a/auH,
BHOCUTH KOPPEKTUBBI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, JTaHHBIX,
HaWJIEHHBIX OMUOOK, BbISIBICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIU U YCIOBUSAM, OOBSICHATh MPUUMHBI
JOCTUXKEHUSI WU HEJOCTHXKEHMsSI pe3yJbTaTOB AESATEIbHOCTHU, HAXOJIUTh OIIMOKY,
JaBaTh OLICHKY NPUOOPETEHHOMY OTIBITY.

IIpeaMeTHBIE pe3yabTaTHI

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydueOHOro mnpeamera «MaremaTthka» Ha
yriay0JIeHHOM YPOBHE JIOJKHBI OTPAXaTh:

[T1P1 CBoGoaHO omepupoBaTh MOHATUSMHU: PALIMOHATIBLHOE YHCIIO, OECKOHEYHAs
nepuoguyeckas  JIpoOb, MPOLEHTHI; HUPPALUOHATBHOE  YHUCJIO; MHOXKECTBA
pPalMOHATBHBIX U IEUCTBUTEIBHBIX YUCEN; MOAYJb JEUCTBUTEIBHOIO YUCIA.



[1P2 TlpumeHsTh ApOOM M MPOLEHTHI AJ PEIICHHs NPUKIATHBIX 3a1ad W3
PAa3JIMYHBIX OTPACIIEH 3HAHUUN U PEAIbHOU KU3HMU.

[1P3 TlpumensTh NpUOIMKEHHBIE BBIYUCIICHHS, TMpaBuja OKpYTJICHUS,
IIPUKUIKY U OLICHKY pe3yJIbTaTa BEIYUCICHUM.

[1P4 CBobonHO omepupoBaTh MOHSITHEM: CTENEHb C ILEJIbIM MOKa3aTeseM;
MCIIOJIb30BaTh MOAXOMAIIYI0 (hOpMY 3amUCU ACHCTBUTENBHBIX YHCEN ISl pelieHus
IIPAKTUYECKUX 3a7a4 u IIPEICTABIICHUS JQHHBIX.

[1P5 CBoGoaHO onepupoBaTh NOHATHEM: apU(PMETUYECKUIN KOPEHb HATypalbHON
CTEIICHHU.

[IP6 CBoOonHO omnepupoBaTh TMOHATHEM: CTENEHb C PAlMOHAIBHBIM
[I0Ka3aTeNeM.

[1P7 CB060gHO OmepUpoBaTh MOHATUSMHU: JOTapupM 4YHCIIa; AECATUUHBIE U
HaTypajbHbIE JTOTapU(MBbI.

[IP8 CBoOoaHO omepupoBaTh MOHATUSMU: CHHYC, KOCHUHYC, TaHIEHC,
KOTAHI'€HC YMCIIOBOI'O apryMEHTA.

I[IP9 OnepupoBaTh NOHATHUAMHU: AaAPKCUHYC, APKKOCHHYC M AapKTaHIEHC
YUCIIOBOI'O apryMEHTA.

IIP10 wucnons3oBare npu3Haku aenumocTH wnenbix uucesn, HOJ um HOK
HaTypaJbHbIX YMCEJI I PELIeHUs 3a/1a4, IPUMEHATh alnroput™ EBknuaa.

[IP11 CBoOoaHO omnepupoBaTh MOHATHEM OCTAaTKa MO MOJIYIIO; 3aIUCHIBATh
HaTypaJbHbIC YKCIIA B PA3JIMYHBIX [O3ULIMOHHBIX CUCTEMAX CUMCIICHUS.

[1P12 CBoOoAHO OnEepupoBaTh NOHATUAMU: KOMIUIEKCHOE YHCIIO U MHOXKECTBO
KOMIUJIEKCHBIX YHCeJ; TPEJCTaBIsATh KOMIUIEKCHbIE 4YHClIa B alreOpandyeckod u
TPUTOHOMETPUUYECKOU (popme, BBINOJIHATH apuPMeTHUEecKHe Omepalud ¢ HUMH U
M300paXkaTh HA KOOPJAMHATHOM TIOCKOCTH.

[IP13 CBoOomHO omepupoBaTh TMOHATHSAMHU: TOXKAECTBO, YpaBHEHUE,
HEPABEHCTBO, PAaBHOCWIBHBIC YPAaBHEHHS W YPaBHEHUA-CIECICTBUS; PAaBHOCUIIbHBIC
HEpPAaBEHCTBA.

[1P14 TlpuMeHATH pa3iuyHble METOJbl PEUICHUS PALMOHAJIBHBIX U JAPOOHO-
pallMOHAJIIBHBIX YPAaBHEHMM; MPUMEHSATh METOJ HHTEPBAJIOB Ui  PELICHUS
HEPABEHCTB.

[TP15 CBobGoHO onieprpoBaTh MOHATUSIMHU: MHOTOWIEH OT OJTHOU NMEPEeMEHHOM;
MHOTOWJIEH C LEeJIbIMH KO3 dUIIeHTaMi, KOPHU MHOTOYJIeHa; MPUMEHATDH JeJIeHHue
MHOIOWIEHa HAa MHOI'OWIEH C OCTaTKoM, TeopeMy be3y u teopemy Buera s
pelIeHus 3a1ay.

[1P16 CBoOoaHO OmnepupoOBaTh MOHATUSMU: CHUCTEMa JMHEHHBIX YpaBHEHUH,
MaTpula, ONPEAEIUTENb MaTpUlbl 2 X 2 W ero TIeOMETPUYECKHN CMBICI;
WCIIOb30BaTh CBOWCTBA OMNpEAECHUTENS 2 X 2 1 BBIYMCICHHS €ro 3HAYCHHS,
IIPUMEHATh  ONPEACIUTENIA U1 PELICHUs CUCTEMbl JIMHEWHBIX YpPaBHECHUM;
MOJIEJIMPOBATH PEAJbHBIE CUTYyallMU C IOMOILBI0 CHUCTEMBI JIMHEHWHBIX YPAaBHECHUU,
HCCIIEIOBATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MATPULl M ONPEACIUTENEH,
MHTEPIPETUPOBATH IIOJyYEHHBIN PE3YJIbTaT.

[1P17 Hcnonb3oBaTh CBOMCTBAa NEUCTBHM C KOPHSAMHU sl MpeoOpa3oBaHUs
BBIPAKCHU .



[IP18 BreimonHaTs mpeoOpa3oBaHUsS YHCIOBBIX BBIPAKECHUM, COJAEpIKAIIUX
CTENEHH C PallMOHATBHBIM ITOKA3aTEJIEM.

[IP19 MWcnonp3oBaTh cBoOMcTBa  JjorapudmoB s mpeoOpa3oBaHUS
norapuMUYECKUX BbIPAKEHUI.

[1P20 CBoGoaHO onepupoBaTh MOHATUAMU: UPPALIMOHATIBHBIE, TOKa3aTeIbHbIE
U JorapupMUYECKUe YPaBHEHUSI; HAXOUTh UX PEUICHUS! C TOMOIIbIO PABHOCUIIBHBIX
MEePeX0/10B MM OCYLIECTBIISIS MPOBEPKY KOPHEH.

[1P21 IlpuMeHSTH OCHOBHBIE TpPUTrOHOMETpUYecKue (GopmMynbl A
npeo0pa3zoBaHusl TPUTOHOMETPUUECKUX BbIPAKEHHI.

[1P22 CBo6onHO omepupoBaTh MOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE;
NPUMEHATh  HeoOXonuMble  (OPMYNIbl  JUIsl  pEUIEHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI.

[1P23 MopaenupoBaTh peandbHble CUTYalldd Ha SA3bIKE aireOpbl, COCTABIATH
BBIDAKEHUSA, YpPaBHEHMs, HEPABEHCTBA IO YCJIOBHIO 3aJauyM, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCTIOIB30BAaHUEM alllapaTa aireopbl

[1P24 CBoOomHo omnepupoBaTh MOHATUSAMU: (DYHKIMS, CHOCOOBI 3aJaHuUs
(GyHKUMY; B3aUMHO OOpaTHbIe (DYHKIIMHM, KOMIO3UIU (PYHKUIUN; rpaduk (yHKIUU;
BBITIOJIHATD 3JI€MEHTapHbIE TpeoOpa3zoBaHus rpaduKoB (PYHKIIHIA.

[1P25 CBoOoaHO onepupoBaTh TMOHATHSAMHU: 00JIaCTh OINpEACNICHUs |
MHO>KECTBO 3HAYCHUH (YHKUHUU, HYIH (QPYHKIUHU, TPOMEKYTKH 3HAKONOCTOSHCTBA.

[1P26 CBo6onHO omnepupoBaTh MOHATHSAMU: YETHBIE U HEUYETHBIE (PYHKIUH,
nepuognyeckue (QyHKIMH, MPOMEKYTKM MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMBbI U
MUHAMYMbI (QYHKUMH, HauOosbllleeé W HauMEHbllee 3HaueHue GYHKIUM Ha
MIPOMEKYTKE.

[1P27 CBobomHO oOmnepupoBaTh MOHATUSAMH: CTeneHHas GyHKUUs C
HATypaJbHBIM U LIETBIM MOKa3aTeseM, Ipa@uK CTENEHHON (PYHKIIMU C HATYpaJIbHBIM
M LEeJbIM ToKa3areiaeMm; rpa@uk KOpHA n-oM cTeneHu Kak (YHKIMH OOpaTHOM
CTENIEHU C HATYpaJIbHBIM [TOKa3aTeJIEM.

[1P28 OnepupoBaTh MOHATUSAMHU: JIMHEWHAs, KBaJ[paTUUHas U IPOOHOIMHETHAS
(GyHKUMU; BBITIOIHITH JIEMEHTAPHOE MCCIIEJOBAHUE U TIOCTPOCHHE UX TpadUKOB.

[1P29  CBoOomgHOo  omepupoBaTh  MOHATUSAMM:  [OKa3arelbHas U
norapupmMuyeckass QyHKIUU, UX CBOMCTBA M rpaduKu; UCIOJIb30BaTh UX TpapuKH
JUISL pelIeHUs] YpaBHEHUI.

I[IP30  CBoOomHo  omepupoBaTh  MOHATHSIMHU:  TPUTOHOMETpHUUYECKas
OKPYXHOCTb, OIIPE/IeNIEHUE TPUTOHOMETPUUYECKUX (DYHKLIHUM YUCIOBOIO apryMEHTA.

[1P31 Wcnonws3zoBath rpaduku (QYHKIUN 1JIsI UCCIEIOBaHUS MPOLECCOB U
3aBUCUMOCTEH MpHU pEeUIeHUHU 3a7ad W3 JIPYruX Y4eOHBIX MPEAMETOB U pPealibHOU
’KU3HU; BBIpAXXaTh (OPMYJIaMH 3aBUCUMOCTU MEXYy BeTMYMHAMMU.

[1P32  CBoOomgHO  omepupoBaTh  MOHATUAMM:  apupMeTUYeCKas U
reoMeTpuyeckas  nporpeccus, O€cKOHeYHO  yObIBalIlas  reoMeTpuyecKas
MpOrpeccHsi; TMHEHHBIN U AKCIIOHEHIIMATIBHBIN POCT, PopMylia CIOKHBIX MPOLIEHTOB;
MMETh MTPECTABICHUE O KOHCTAHTE €.

[1P33 Hcnonb30BaTh MPOrpecCHy AJIs PELICHUS pealibHBIX 3a7a4 MPUKIaTHOTO
XapakTepa.



[1P34 CBoGomHO omepupoBaTh MOHATHSMH: IOCIEAOBATEIBHOCTh, CIOCOOBI
3a71aHus IIOCJIEI0OBATEILHOCTEN, MOHOTOHHBIE 17} OTrpaHUYECHHBIC
II0CJICIOBATEIILHOCTH; IIOHMMAaTh OCHOBBI 3apO’KJICHUS MAaTeMaTHUYE€CKOI0 aHAJIN3a
KaK aHann3a OECKOHEUYHO MaJlbIX.

[P35 CBoOoaHO omepupoBaTh MOHATUSIMHU: HENPEPBIBHbIE (DYHKIIMH; TOUYKH
pa3psiBa rpaduka GyHKIUHU; aCUMIITOTHI rpaduka PyHKIINH.

[1P36 CB06OIHO OnIepupOBaTh NOHATHEM: (DYHKIIMSI, HETIPEPBhIBHAS HA OTPE3KE;
MPUMEHSTH CBONCTBA HEMPEPHIBHBIX (PYHKIUHN JJI pelIeHUs 3a1a4.

[1P37 CBobOoaHO omepupoBaTh MOHATUAMM: MEpPBas U BTOpas MPOU3BOJHBIE
GbyHKIMY, KacaTenbHas K rpaduky GyHKIUU.

IIP38 BplunuCIATH NPOU3BOAHBIE CYMMBI, NPOWU3BEICHUS, YACTHOTO U
KOMITO3ULIUH JIBYX (PYHKIIUI; 3HATH MPOU3BOIHBIE 3JIEMEHTAPHBIX (QYHKIIUMA.

[1P39 Vcnonp30BaTh reoMeTpUYECKU M (U3MUECKHIl CMBICT MPOU3BOJHON
IUISl peLLeHus 3a1ay.

[1P40 Vcnosnb30BaTh NPOU3BOAHYIO ISl HAXOKICHUS HAWIYUYIIETO PEIICHUS B
IIPUKJIAZHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKUX, 3a1a4ax, sl ONpeaeIICHUs
CKOPOCTH U YCKOpPEHHUS TpoIliecca, 3aJaHHOr0 (OpMyJIoN WK rpaduKoM.

[1P41 CBo6ogHO oOmnepupoBaTh MOHATUAMH: MEPBOOOpa3Hasi, ONpeAeTIEHHbIN
WHTErpaj; HAaXOAUTh TIEpPBOOOpA3HbIE JJIEMEHTAPHBIX (YHKIUH U BBIYHCIATDH
uHTerpai no gpopmyne Hetotona — JleitOHuna.

[1P42 HaxoauTh miomaau IUIOCKUX (GUTYp U OOBEMBI Tl C IMOMOIIBIO
MHTETpala.

[1P43 MmeTp npeacraBieHUE 0 MATEMATUYECKOM MOJEIMPOBAHUYU HA TIPUMEPE
cocTaBlieHUs TUdPepeHIIMaTbHBIX YPaBHEHUH.

[1P44 CBoOonHO omepupoBaTh MOHSATUSMH: MHOXECTBO, ONEpalUHd HaJ
MHOKECTBaMHU.

[1P45 MHcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar [jis ONHUCAHUS
peaNbHBIX MPOLECCOB M SBJICHUN, MpPU pPEHICHUH 3aJady U3 JAPYIHX Y4eOHBIX
IIPEIMETOB.

[1P46 CBoOoaHO omnepupoBaTh MOHSATUSMH: OINpEIEICHUE, Teopema,
ypaBHEHHE-CIIEJICTBUE, CBOMCTBO MaTeMaTHYEeCKOro OO0BEeKTa, J10Ka3aTeIbCTBO,
PAaBHOCUJIbHBIC YPABHEHHUS U HEPABEHCTBA.



3. Conep:xanne yueOHOro npeamera «MareMmaTuka

Pa3zoen 2. Pazeumue nonamus o yucine.

PannonansHOoe uymucio, OECKOHEYHas TNepUoauYecKas Jpo0b, MPOLEHTHI;
UPPALMOHAIIBHOE YHMCJI0; MHOXECTBA PAlMOHAIBHBIX W JEUCTBUTEIBHBIX YHCEN;
MOJAYJb JEHCTBUTEIBHOrO 4yucia. [lpumeHenue apobeit U MporeHTOB AJi pelieHus
NPUKIAIHBIX  3aJa4 W3  pPAa3IUMYHBIX  OTpAciel  3HAHUAW U peaJbHOI
xu3HU.I [pumenenne npusHakoB aenumoctu nensix uncesn, HOJ u HOK, ocrtaTkos
10 MOAYJII0, aJiropuT™Ma EBKIIMIA 1711 penieHus 3aa4 B LENbIX YHCIIAX.

KoMmmnekcuble uucna. AunreOpanyeckass W TpPUTOHOMETpUYECKas (QOpPMBI
3alMCH  KOMIUIEKCHOTO uucia. ApudmeTudyeckue omnepalud ¢ KOMIUIEKCHBIMU
yuciamMu. M300pakeHHe KOMIUIEKCHBIX 4YHCEI Ha KOOPAUMHATHOM IJIOCKOCTH.
@opmyna MyaBpa. KopHu n-oil cTeneHu U3 KOMIUIEKCHOrO uucia. lIpumeHeHue
KOMIUJIEKCHBIX YMCEN JJIs pelIeHus] (U3HMUECKUX U TEOMETPUUECKUX 3a/1a4.

Jlemoncmpayuu:

[optpetsi: [Tudarop, K. I'aycc, 3. I'anya.

Tabnuupe! u cxembl: «['eoMmeTpruyeckoe npeacTaBlIeHUe KOMILIEKCHOTO YUCa.

Pazoen 3. Kopnu, cmenenu u n1o2apughmot.

Crenenp ¢ wensiM TmokazateneM. buHom Hperotona. Hcnonb3oBaHue
noaxosnied (popMbl 3amucCU AEHCTBUTEIBHBIX YUCEN JJISI PEIICHHS MPaKTUUYEeCKUX
3a/1a4 ¥ MpeJCTaBICHUs JaHHBIX. ApU(DMETHUECKUN KOPEHb HATypallbHOW CTENIEHU U
ero cpoiicTBa. CTEneHb C palMOHAIBHBIM TOKA3aTEIEM M €€ CBOICTBA; CTENEHb C
NeUCTBUTENBHBIM — TOoKazaTesneMm. Jlorapudm uucna. CpoiicTBa  jorapudma.
JlecaTUYHbIE U HATYPAIBHBIC JIOTapU(PMBI.

[IpeoGpa3oBanue BbIpaKkeHUW, conaepxamux Jorapudmsl. IlpocTeitmue
norapupmMuyeckue ypaBHeHHs. OCHOBHbIE METOJIbI PEIICHHUS JIOTapu(pMHUUECKUX
YPAaBHEHUM.

IToprpetsr: U. Heroton, [Ix. Henep.

Tabmunpel uw cxembl: «Tabnuia cTeneHed HaTypaibHBIX dYuced 10 10»,
«IIpaBuna geiicTBuil ¢ orapupMamm».

Paszoen 4. IIpamvie u nnockocmu ¢ npocmpancmee

OcHoBHBIE  TIOHATUSL ~ cTepeoMeTpuu. Touka, mpsAMas,  IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCHMOMATHYECKOM TTOCTPOCHUH CTEPEOMETPUH: AKCUOMBI
CTEpEOMETPUM M CIEACTBUS M3 HUX. B3auMHOe pacnojioKeHue NpsIMbIX B
MPOCTPAHCTBE: MepeceKaronIrecs, NapajjiebHble U CKPELIMBAIONIMECS TMpsMBbIE.
[Ipu3Haku ckpemmBaromuxcs npsaMbiX. [lapamienbHOCTh NPSIMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE: MapajlieJbHble MpsSMble B MPOCTPAHCTBE; MAPAUICIBHOCTh TPEX
NPsIMBIX; MapajuIeIbHOCTh MPAMOW M TuIockocTh. [lapanienbHoe W LEHTpabHOE
MpPOEKTHUpOBaHue, u300paxkeHue @uryp. OCHOBHbIE CBONCTBAa MapajuIeIbHOTO
npoekTupoBanus. M3o0paxenue ¢uryp B MNapaieNbHON NpPOEKIMH. YTl €
COHAINpPABIEHHBIMU CTOPOHAMH; yroJl MEXIy TMNpsSMbIMA B  IPOCTPAHCTBE.



[TapannenbHOCTh IJIOCKOCTEN: MAapaJUICIIbHBIE TUIOCKOCTH; CBOMCTBA IapaJlICIbHBIX
riockocted. IlpocTeifimne mpocTpaHCTBEHHbIE (UIYypbl Ha IJIOCKOCTH: TETPAdIP,
Napajuiejenunes; IOoCTpoeHue cedyeHud. [lepneHauKyIsIpHOCTh NOpsIMOUM U
IJIOCKOCTH: NIEPIIEHAUKYJIAPHBIE IPSIMBIE B IIPOCTPAHCTBE, MPSMBbIE NTapajljIebHbIE U
MEPIICHAUKYJIAPHBIE K IUIOCKOCTH, MPU3HAK IEPHEHAUKYISIPHOCTA IIPSIMOM U
IUIOCKOCTH, TEOpeMa O MPsSMOW MEPHEHANKYISIPHOW IUIOCKOCTH. OpTOrOHAIBHOE
IpOEKTUpOBaHUE. IlepneHauKyJIsIp W HAKIOHHBIE: PACCTOSSHUE OT TOYKH 10
IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM J10 MIIOCKOCTH, MPOEKIMS (PUTYPHI HA MJIOCKOCTb.
IleprieHAUKYJISIPHOCTD  IUIOCKOCTEM:  NPU3HAK  NEPIECHAMKYJISAPHOCTH  JBYX
ockocre. Teopema 0 TpEX NEPIEHAUKYIIAPaX.

Yriael B IPOCTPAHCTBE: Yrod MEXAY IPSAMOM U IUJIOCKOCTBIO; JABYI'DAHHBIN
yroJjl, JIMHEWHBIM Yroja JABYIPAaHHOIO yrija. TpEXrpaHHbIM U MHOIOIPaHHBIC YIJIBL.
CBoliCTBa IJIOCKUX YIJI0B MHOTOIpaHHOro yria. CBOMCTBA MJIOCKMX U JBYIPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CUHYCOB [JJIs1 TPEXTPAHHOIO YIJIA.

Lemoncmpayuu: «lIlpuMeHeHne NpU3HAKA MapaUICIbBHOCTU IPAMOM U
IUDIOCKOCTM IIpU  peulieHuu 3axad», «lliomans OpTOrOHAIBHOM NIPOECKIUU.
N300paxkeHne  MNpOCTpaHCTBEHHBIX  Quryp», «lIpsiMble W  MIOCKOCTH B
IIPOCTPAHCTBEY.

Pazoen 5. Komounamopuka.

KomOunartopuoe mpaBuino yMmHOxkeHus. IlepectaHoBku u  akropual.
Boibopku ¢ yuyeTtom mopsiaika W 0e3 ydera NoOpsaKa, C MOBTOPEHHSIMU MU 0e3
noBTopeHui. Yucno coueranmit. TpeyronpHuk Ilackans. dopmyna OuHoMa
Hetotona. [IpaBuio cioxxeHus KoOMOMHALIMHI, MPABUIIO YMHOKEHHUSI KOMOMHAIUH.

Tabmupr u  cxembl: «Tabmuma daktopuanoB g0 n=10», «OcHOBHbBIC
TPUTOHOMETPUUYECKHE (POPMYIIBI».

Pazoen 6. Koopounamaul u 6ekmopbt.

BekTop B mpocTpaHCTBe; HYJEBOH BEKTOp, MJIMHA HEHYJIEBOIO BEKTOPA;
BEKTOPBl KOJUIMHEApPHbIE, COHANPABICHHbIE M MPOTHUBOIMOJIONKHO HaIpaBICHHbIC
BEKTOphl. PaBeHCTBO BekTOpoB. JleHCTBHUS ¢ BEKTOpamu: CIIO)KEHHE U BbIUUTAHUE
BEKTOPOB; CyMMa HECKOJbKUX BEKTOPOB; YMHOXKE€HHE BEKTOpa Ha uucio. CBoHcTBA
cloxeHus: BekTopoB. CBoiicTBa yMHOXEHHsS BeKTOpa Ha uyucio. llonsrtue
KOMIUIaHapHble BekTopbl. [Ipu3Hak KoMIuiaHapHOCTH TpEX BeKTOpoB. [lpaBuio
napajenenunena. Teopema o0 pa3oXeHUM BEKTOpa MO TPEM HEKOMILIaHAPHBIM
BekTopaM. lIpsmoyronpHas cucteMa KOOpJAMHAT B mpocTpaHcTBe. KoopauHaTel
BekTopa. CBs3b MEXJy KOOpJAMHATAMU BEKTOpa U KOOPAMHATAMH TOYEK. YTOI
Mexay BekTopamu. CKalsipHOE MpOU3BeJeHUE BEKTOPOB. PasnojkeHue BeKTopa IO
6a3ucy. KooparHaTHO-BEKTOPHBIN METOJ] IPU PEIIEHUH T€OMETPUUECKHUX 3a/1ay.

Hemoncmpayuu:  «'eometpuyeckue  Qurypsl B pa3HBIX ~ 0Oa3ucax»,
«IIpusnoxxeHus CKaIsIPHOTO U BEKTOPHOTO MPOU3BEACHUS BEKTOPOBY

IToptpersi: P. lexaprt, JI. Ditnep.

Pazoen 7. Ocnoevt mpuzonomempuu.



I'paduku cuHyca, KocuHyca, TaHreHca. TaOnuIbl 3HAYEHUHW OCHOBHBIX
TPUTOHOMETpUUECKUX (YHKIUHA. OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIIBIL.
Tpuronomerpuyeckass  OKpyXHOCTh.  [IpeoOpazoBaHue  TPUTOHOMETPUUYECKUX
BbIpaKeHUH. PereHne TpUroHoMETpUYECKUX YpaBHEHUM.

Jlemoncmpayuu:

Tabmumplr u  cxembl: «Tabnuia 3HAYEHW: CHUHYC, KOCHHYC, TaHTEHC,
KOTaHTreHc», «OCHOBHBbIE TpUTOHOMETpuueckue Gopmynbl», «[IpaBuna paboThl ¢
TPUTOHOMETPUUECKON OKPYKHOCTHIOY.

Pazoen 8. @ynkyuu u cpaguxu.

OyHKIMA, cnocoObl 3agaHus GyHKUMHA. B3aumMHO 00paTHble (QYHKIMU.
Komnosunus ¢yskuuid. [padux dyakuun. DnemeHTapHble mTpeoOpa3zoBaHUs
rpadukoB ¢pyHkumii. O61acTh ONpeeIeHUs U MHOXKECTBO 3HaUeHUM QyHkuuu. Hynu
¢byukuuu. IIpoMexXyTKM 3HAKOMOCTOSHCTBA. YETHbIE W HEUYETHBIE (PYHKIUU.
[lepuonuueckue Gynkuuu. [IpoMexxyTku MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U
MUHAMYMbI QyHkiuu. Haubonbinee M HauMeHblllee 3HaYeHUd (YHKIUM Ha
MIPOMEKYTKE.

Jlunelinas, kBaJapaTUyHas W JAPOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJeI0BaHNuEe U MocTpoeHue ux rpadukoB. CteneHHas QyHKUMS C HATYPAJIbHBIM U
uenbiM TokasareneMm. EE cBoiictBa u rpadux. CpoiictBa M rpaduk KOpHS n-oi
cTeneHu Kak (YHKIUM oOOpaTHOW CTeNeHM C HaTypajJbHBIM IOKa3aTelieM.
[loka3arenbHas u Jorapupmuueckas GyHKIMU, UX CBOMCTBA U IPAPUKH.

Ucnonb3oBanue  rpapukoB  GYHKUMM Il pelIeHWs  ypaBHEHUM.
OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B pealibHBIX Ipolieccax U fABIeHUsX. ['paduxu
peanbHbIX 3aBUCUMOCTEH.

Lemoncmpayuu: «Ilapabona u runepdonay, «I'paduku TPUTOHOMETPUUECKUX
byukuuity, «['paduxm mnokazareabHOM M cTeneHHBIX GyHKUM», «['paduxu
norapupmuyeckux GyHKunin», «'paguku oopatHbIX QyHKIHII.

Paszoen 9. Muozozpannuku u Kpyznvie mena.

VYTbl B IPOCTPAHCTBE: YIOJI MEXIY IIPSMOM U INIOCKOCTBIO; JABYTPAHHBIN
yIOJl, JUHEUHBIN yToJl ABYTPAHHOIO yriia. TpEXrpaHHbIM U MHOTOTPAHHBIE YIJIBL.
CBoiiCcTBa IJIOCKUX YIJIOB MHOTOTPpaHHOTO yria. CBOMCTBA IJIOCKUX U JBYIPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopeMbl KOCUHYCOB U CUHYCOB JJIs1 TPEXTPAHHOIO YIJIa.

N300pa>keHns MHOTOTPAaHHUKOB W TeJl BpallleHHs MpH MNapaieIbHOM
[IEpEeHOCE, LEHTPAIBbHON CUMMETPHUH, 3€PKAJIBHOM CUMMETPUH, IIPU IIOBOPOTE BOKPYT
psIMOii; MpeoOpa3oBaHus OJ00MS.

Buapl MHOrorpaHHuKOB; pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma; npsiMas U HaKJIOHHAs MPHU3Mbl; OOKOBasl M MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunesn, TpsMOYTOJIbHBIM Tapajjieienune]] U ero cBorcrBa. Kparuaitimme
IyTH Ha MOBEPXHOCTHM MHOrOrpaHHMKa. Teopema Oinepa. IIpoctpaHcTBeHHas
teopema Iludaropa. [lupamuaa: n-yroinbHas mupamujaa; OpaBUIbHAS U yCEUEHHAS
nupamuabl. CBoiictBa péOep W OOKOBBIX TpaHed NPaBUIBHOM MHPAMHUIIBIL.
IIpaBunbHbBIE MHOTOTPAaHHUKMU: IPAaBWIbHAS NpU3Ma M IPaBUJIbHAS IHPAMUIA;



MpaBWIbHAs TPEyrojbHas NMUpamuaa U NpaBUIbHBIN TeTpasap; kyO. [IpencraBnenue
O NPAaBWIBHBIX MHOTOTPaHHUKAaxX: OKTa’Jp, AOACKa’ap W HKocadap. Beluucnenwue
AJIEMEHTOB MHOIOIPAaHHUKOB: pEOpa, auaroHanu, yriasl. [lnomaas OokoBoi
MIOBEPXHOCTH M TIOJHOW IOBEPXHOCTU TMPSAMOW MPU3MBI, IUIOLMIAAb OCHOBAaHHIA,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOM mpu3Mbl. [1o1aas 60K0BOM MOBEPXHOCTH
Y ITIOBEPXHOCTH MTPaBUWJIBHOW MUPAMUIBI, TEOPEMA O ILIOIIAAN YCEUEHHON TUPAMU/IBI.
CummMmeTpusi B IPOCTPAHCTBE. DJIEMEHThI CHMMETPHUH MTPABUIIBHBIX MHOTOIPAHHUKOB.
CummMmeTpuss B NpPaBWJIBHOM MHOTOTPAHHMKE: CHMMETPHUS Napajulelienunenaa,
CUMMETPHUSI IPABUIBHBIX MPU3M, CHMMETPUS IPABWJIBHOW MMUPAMUIBIL.
Hemoncmpayuu: «Tetparap», «Kyo», «Oxtasap», «CedeHus KoHycay.

Pa3zoen 10. Hauana mamemamuuecko2o anaiusa.

[locnenoBaTenbHOCTH, CHOCOOBI 3aJaHusl TMocieAoBaTeslbHOCTEH. MeTon
MaTeMaTU4eCKOM MHAYKIMU. MOHOTOHHBIE U OTPAaHUYEHHBIE MOCJIEN0BATEIBHOCTH.
HcToprs BO3HUKHOBEHMSI MaTEeMaTHYECKOTO aHajin3a Kak aHaiu3a OECKOHEYHO
MaJbix. ApudmMeTnueckas U reoMeTpudeckas nporpeccuu. beckoneuno yObiBaroias
reoMmerpudeckas mnporpeccusi. Cymma OECKOHEHYHO YOBIBAIOIIEH TIE€OMETpUYECKOU
nporpeccud. JIMHEWHBIN U DKCIIOHEHIMANbHbIM pocT. Hucino e. Popmyna CIOXKHBIX
npoueHToB. Mcnonb30oBaHWE NPOrpeCCMH I PELICHMS  pealbHBIX  3a1a4
MPUKIaAHOrO Xapakrepa. HenmpepbiBHbIE (PYHKIIMM U WX CBOMCTBA. TOUKHM pa3phiBa.
AcumnroTsl rpadukoB ¢yHkuuid. CBoiicTBa (QYHKIIMH HENpPEpPHIBHBIX HA OTpE3Ke.
Meton MHTEPBAIOB JJI1 pEelICHNs HEPAaBEHCTB. [[puMeHeHnEe CBOMCTB HENPEPBIBHBIX
byukuuid s pemieHust 3anad. llepBas u  BTOpas mNpoOU3BOJAHBIE (YHKIIMH.
Onpenenenue, reoOMEeTpUUECKUN M (PU3UYECKHUIM CMBICT MPOU3BOJHON. YpaBHEHHE
KacarenbHOM K rpaduky GyHkuuu. IIpousBogHble 53JI€MEHTApHBIX (DYHKIIHA.
[IpousBoaHAsE CyMMBI, TPOU3BEACHHS, YACTHOTO U KOMITO3ULIUU (DYHKITHIA.

Jlemoncmpayuu:

[Toptpetsi: K. Iayce, I'. JleitOnu, XK. 1° AnamoGep.

Tabnuuel u cxembl: « Tabnuia MPOU3BOIHBIXY.

Pazoen 11. Inemenmuvl meopuu eeposasmuocmeii U MamemamuiecKoul
CMamucmuKu.

CoBMecTHOE pacmpefeneHue ABYX CiIydalHbIX BeJWYMH. He3aBucumble
ClIy4yaliHble BEJIWYMHBL. MaTreMaTU4eCKOE€ OKHMIAHUE CIy4allHOH BEJIMYHMHBI
(pactipenenenus).  Ilpumepbl  NMpUMEHEHHUS  MATEMATUYECKOTO  OXKUIAHUS
(ctpaxoBaHme, Jjotrepes). MaremaTuyeckoe OXHMJIaHUE OWHApPHOW CIydaiHOM
BEJIMYMHBL. ~ MareMaTu4eckoe  OXUJAHHE  CYMMBbl  CIIy4YalHbIX  BEJIWYMH.
MartemaTnyeckoe OKHJIaHWE TF€OMETPUYECKOr0 U OMHOMHUAIBHOTO paclpeeiIeHHi.
Jucnepcust U cTaHAApPTHOE OTKJIOHEHHME CIIy4allHOM BENMYMHBI (pachpeneiaeHus).
Hucnepcust OuHapHOW Cily4yailHOW BeNWYMHBL. MaTemMaTHuecKoe O0XKHJIaHue
IIPOU3BEICHUS U JUCIIEPCHUSI CYMMbl HE3aBUCHUMBIX CIIyYalHBIX BeJMYMH. [lucnepcus
W CTaHJApTHOE OTKJIOHEHHWE OWHOMHUAJBHOrO pacnpeneneHus. [ucnepcus u
CTaHJApPTHOE  OTKJIOHEHHE TIE€OMETpUYECKOoro pacnpeneineHus. HepaBeHCTBO
Yeonméa. Teopema YeObnméBa. Teopema bepHymiu. 3akoH OONBIIMX YHCEI.



Bri6opounbiii MeTon uccienoBanuil. Beibopounble xapaktepucTuku. OleHUBaHUE
BEPOSITHOCTU COOBITHS 1O BEIOOPOUYHBIM JTaHHBIM. [IpoBepka mpocTedmx runores ¢
IIOMOIIBI0 M3YYEHHBIX pacnpeaeneHuid. HenpepbiBHbIE CilydaliHble BEJIWYUHBI.
IIpumeprl. DyHKIHS IUIOTHOCTH BEPOATHOCTH pacupeneneHus. PaBHomepHOe
pacrpeneneHue M €ro CBOMCTBAa. 3ajayd, MPUBOMASIIME K TOKa3aTEIbHOMY
pacrpeneneHuro. 3a1aun, TpUBOASIIME K HOPMAJIbHOMY pacrpeaencHuo. OyHKIus
IUIOTHOCTH BEPOATHOCTU IOKA3aTEJIbHOIO pacipenesieHus, (QyHKUMs MIOTHOCTH
BEPOATHOCTA HOPMAJIBHOIO pacnpeneneHus. @OyHKIUSA IUIOTHOCTM M CBOWCTBA
HOpMaJIbHOTO pacupenenenus. llociienoBaTenbHOCTs OJMHOYHBIX HE3aBUCUMBIX
coObITHil. 3amaum, npuBojsuiMe K pacnpeneneHuto Ilyaccona. Koapuamus aByx
ciydyailHpix BenuuuH. Kosdduuuent nuHelHoN koppensiuu. CoBMeCTHbIE
HaOMIOICHUsT JIBYX BeJlW4YuH. BbpiOopouHblil kKo3dduimenT koppensuuu. Paznuuune
MEXKY JIMHEHHOW CBA3bI0 U IPUUYMHHO-CIIEACTBEHHOM CBA3bIO. JIMHENHas perpeccus,
METOJ| HAUMEHBIINX KBAJIPATOB.

Jlemoncmpayuu:

IToptpersl: k. Kapnano, b. Ilackans, I1. ®epma, X. I'oitrenc, . beprymnu,
T. baiiec, I1. ne Jlamnac, C. Ilyaccon, K. I'aycc, I1.JI. UeOnimeB, A.A. Mapkos.

Tabnuuel u cxemsl: «He3aBucumble ucnbiTanus», «TpeyroasHuk Ilackamnsy,
«IIpenenpHble TEOpEeMBI WIsd cxeMbl bepryiumy, «HopManbHOE pactipeneneHue.

Pazoen 12. Ypaenenusn u nepagencmeaa.

ToxaecTBa U  TOXAECTBEHHblE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCHIIbHBIE YPABHEHHUS U YPABHEHUSA-CIIECCTBHUS.

HepaBeHcTBO, pemeHne HepaBeHCTBA. OCHOBHBIE METOJBI PELICHUS LENBIX U
IpOOHO-paIlMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.

MHorouieHsl 0T OJHOW NEpEeMEHHOU. JleJeHrne MHOIrOWwIeHa Ha MHOTOYJIEH C
octatkoM. Teopema be3y. Muorowiensl ¢ uensiMu koddduuuentamu. Teopema
Buera. [IpeoOpa3zoBaHus UHCTOBBIX BBIPAKEHUMN, COACPKAIIMX CTEIIEHU U KOPHHU.

HppanmonaneHble ypaBHeHUSI. OCHOBHBIE METO/IBI PELICHUS HPPALMOHATIBHBIX
ypaBHeHuid.  [lokazarenbHble  ypaBHEHMS. OCHOBHBIE  METOAbl  PELICHUS
MoKaszareNnbHbIX  ypaBHeHuM. IlpeoOpa3zoBaHue  BbIpaKEHUU,  colepKalluX
norapumel.  Jlorapudpmuueckue ypaBHeHHs. (OCHOBHBIE METOJABI  PEIICHUS
norapupMuyeckux ypaBHeHUH. OCHOBHbIE TPUTOHOMETpUUYECKHE  (DOPMYIBI.
[Ipeo6pazoBanue TPUTOHOMETPUYECKUX BBIPaKEHU . Pewrenne
TPUTOHOMETPUUECKUX YPaBHEHU.

Pemienue cucreM JIMHEHHBIX ypaBHEHUW. Marpuua CHCTEMBI JIMHEHMHBIX
ypaBHeHUW. OTNpeneuTeNb MaTPUILBI 2 X 2, €r0 TEOMETPUYECKUM CMBICII U CBOMCTBA;
BBIYMCJIEHUE €r0 3HAYCHHUs, NMPUMEHEHUE OIPENECIUTENS IS PELICHHUS CUCTEMBI
JUHEWHBIX YypaBHEHUW. PelleHne NpHKIagHBIX 3a7a4 € I[OMOUIBIO CHCTEMBI
JVMHEWHBIX ypaBHeHUU. VccienoBaHne NOCTPOEHHONM MOJENHN C MOMOUIBIO MaTpHULl U
onpenenureneid. IlocTpoeHne MaTeMaTHUYECKUX MOJEIENH pEaJbHOM CHUTyallMd C
IIOMOIIBIO YPAaBHEHHII W HepaBeHCTB. lIpuMeHEeHnWe ypaBHEHHMI M HEpPAaBEHCTB K
PELICHUIO MaTeMaTHUYeCKUX 3aJad M 3a7ad U3 pPa3IUYHbIX 00JlacTell HayKu H
pEANBHOM KU3HMU.



Jlemoncmpayuu:

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuupl u cxembl: «IlepBbiit U BTOpOM 3akoHBl MeHnnens», «Tpetuil 3akoH
Mengensi», «AHAIM3UPYIONIEE CKpelnMBaHue», «HemomHoe AOMUHHMpPOBAHUEY,
«CrerjieHHOe HacjeJoBaHWe TNPU3HAKOB Yy Apo3oduibly, «['eHeTnka momay,
«Kapuotun  yenoseka», «Kapuotun  naposzoduib»y, «Kapuwotunm — nTHIBY,
«MHOXECTBEHHBIN ajuienn3My», «B3auMoieiicTBUE T€HOBY.

Obopydosanue: MOJEH NIl IEMOHCTPAIIUU 3aKOHOB €IMHO00pa3us THOPUJIOB
MIEPBOr0 MOKOJECHUS M PACIICIVICHUS] MPU3HAKOB, MOJIEIb JJIs1 AEMOHCTPAIIUU 3aKOHA
HE3aBUCHUMOT'0 HACJIEAOBAaHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPAIMU CUEINICHHOTO
HAaCJIEI0OBAaHUS TPU3HAKOB, CBETOBOM MUKPOCKOII,

Ilpakmuueckoe 3anamue Ne6. PellieHue reHeTHYECKUX 3a/1a4

Pazoen 13. Beeoenue ¢ meopuio zpaghoe.

I'pad, cBs3ublii rpad, mytu B rpade: 1mukisl U nenu. CteneHb (BaJICHTHOCTH)
BepinHbL. ['padsl Ha uiockocTu. JlepeBbs.

Jlemoncmpayuu:

IToptpertsl: I'. ne ®pus, B. Moranncen, H.W. BaBunos.

Tabmumpt w  cxembl: «Buasl  u3MeHUHBOCTHY, «MoaudukanuoHHas
M3MEHYUBOCThY, «KoMOMHATHBHAS M3MEHUYMBOCThY», «Melo3y, «OmiogqoTBOpeHUEY,
«['eneTnueckue 3a00neBaHus Yen0BeKay, «Buabl MyTanuny.

Obopyoosanue.: uUBble W TepOapHbIE SK3EMIUISIPhl KOMHATHBIX PAaCTCHHH,
pucyHnku (potorpadun) )KUBOTHBIX C PA3TUYHBIMU BUJIaMU U3MEHYMBOCTHU.

Ilpakxmuueckoe  3anamue Ne7 «MccnepoBanue  3aKOHOMEPHOCTEU
MOAU(PUKALMOHHON  U3MEHUMBOCTU. [locTpoeHMe  BapHAllMOHHOTO psAlla U
BApUALIMOHHOW KPUBO».



4. TemaTnuyeckoe IVIAHMPOBAHKME, B TOM YHCJIE ¢ Y4eTOM padoyeil NporpaMMbl BOCIIUTAHUSA € YKa3aHMEM KOJIHYeCTBa
4YacoB, OTBOAUMBIX HA OCBOCHHME KaKI0H TeMbl yueOHoOro npeamera «MaremaTuka»

Ne Tema 3ansaTHA Komnu B tOM uncie JInyHOCTHBIE pE3yNIbTATHI
TLII. ectreo  YP  II3 K CP
qacoOB
Paznen 1. BBenenue 2 2 4
1. MateMaTrKa B JKM3HHM 4EIOBEKa M 00IIecTBa. BKJag pOCCHICKMX MaTeMaTHKOB B | 2 2 JIP 2.1, JIP 8.1- 8.6,
pa3BHUTHE HAYKH. JIP 8.8-8.9, JIP 6.3
CP.1 Marematunka B Moeli Oy yiei mpodeccu. 4
Pa3znea 2. Pa3zBuTHe NOHATHSA 0 YHCIIE 12 4 8 4
1. Llenble ¥ panmoHalbHbIe YUCia. JlelCTBUTEIBHBIE YHCIA. 2 2 JIP 4.1 —-4.3,JIP 8- 8.9
2. BrinmonHeHue AeMcTBUM HAJl IEHCTBUTEILHBIMH YHCIaAMU 2 2
3. [TpubnkeHHOE 3HAYCHUE BETMYMHBI. AOCOIFOTHASI U OTHOCUTEIIbHAS TTOTPEITHOCTH. 2 2 JIP 4
4. [TonaTre KoMILIEKCHOr O yucia. I'eomeTpuyeckass MHTEpIIpETalUsl. 2 2
5. JlelicTBYS HaJl KOMITIEKCHBIMH YHCIIAMH. 2 2 JIP5.1-5.3
6. Penienrie kBagpaTHBIX YpaBHEHUM C OTPULIATENbHBIMU TMUCKPUMUHAHTAMMU. 2 2
CP.2 [leiicTBus HaJ AEUCTBUTEIBHBIMU U KOMIIJIEKCHBIMH YUCIIAMH. 4
Paznen 3. Kopuu, crenenu u gorapugmsol 28 16 12 12
1. Kopnu u crenenu. Kopau u3 HaTypaiabHOTO YUCIIA U UX CBOWCTBA 2 2 JIP5.1-53
2. [IpeoOpaszoBanue BRIPAKEHUH, COJEPKAIINUX PaUKAIIBL, 2 2
3. Crerenu ¢ palMoHaILHEIMH ITOKA3aTEIIMH M NX CBOMCTBA. 2 2
4. BrInosiHeHne TOXIECTBEHHBIX MIPE00pa30BaHUMN HAJl CTCIICHHBIMU BBIPAXKCHUSIMHU. 2 2 2 JJP5.1-53
5. PaBHOCHIIBHOCTH ypaBHEHHUH. Pelrerre mpocTeHIuX MoKa3aTeIbHbIX YPABHEHHH. 2 2 JIP 6.1- 6.4
6. Pemenue npocTedmx nppaluoOHaIBHBIX YPABHEHUN. 2 2
7. Jlorapudm. Jlorapudm urcna. OcHOBHOE JorapupMuiIecKoe TOXIIECTBO. 2 2
8. Borurciienne norapupmos. CBoiicTsa sjorapudmMoB 2 2 JIP5.1-53
9. ITpaBuita aefictBuii ¢ morapudmamu. [Tepexo K HOBOMY OCHOBAHHIO. 2 2 JIP 8.1 -8.9
10.  IIpeoOpa3oBanue J0rapu)MUUIECKUX BHIPOKEHUI 2 2



11. | Pemenne npocreimmx sorapuMUIECKIX YpaBHEHHH.

12. Pemrenne mokazaTenbHBIX, HPPAMOHAIBLHBIX U JIOTApUPMUIECKUX HEPABEHCTB.
13. OcHoBHBIE TPUEMBI TIPH PELIeHNH 3aa4 1o TeMe «KopHH, cTeneHu, JorapudmMbD).
14. | Pemenwne 3agau nmo teme «KopHu, cTeneHu, Torapu@mbiy».
CP.3 Pemenne nokasaTeabHbIX, HPPALMOHAIBHBIX, JTIOTApU(PMUYECKUX YPaBHEHHN 1
HEPaBEeHCTB.

CP.4 B nowuckax norapugma.

Pa3nea 4. IlpsiMble M IIOCKOCTH B IPOCTPAHCTBE

1. B3anMHOe pacrioyioxkeHue IByX NpsMBIX B IPOCTpaHcTse. [lapaiensHoCTs npsiMoit
U IUIOCKOCTH.

2. IIpuMeHeHue npHU3HaKa NapauIeIbHOCTH IPSIMON U IIJIOCKOCTH IIPU PELICHUH 3a1a4.

3. O6ocHOBaHHE B3aMMHOTO pPACIONOXKEHUSI TPAMBIX, NOPSIMOH M IUIOCKOCTH B

IIPOCTPAHCTBE.

4. [TapasulenbHOCTh IJIOCKOCTEN U UX CBOWCTBA.

5. ITepnienAMKyIAPHOCTD NPSMOM U IUNIOCKOCTH .IlepnieHAuKyIIp U HAaKJIIOHHASL.

6. Haxoxnenue yrina Mexay npsiMoll U IIJIOCKOCTBIO

7. JByrpanHbiii  yron. VYrom Mexay IUIOCKOCTSIMU. [lepneHauKynsipHOCTh JBYX
IIJIOCKOCTEH.

8. [NapannensHslit nepeHoc. CuMMETpHst OTHOCUTENBHO MIockocTH [lapannensHoe
IPOEKTUPOBAHHUE.

9. [Tnomans oproroHanbHOM npoekiuu. M300paskeHne mpoCcTpaHCTBEHHBIX (Guryp.

10. Pewenne 3aau o teme: «IIpsiMble 1 TIIOCKOCTH B IPOCTPAHCTBEY.

CP.5 Crepeomerpust u miaHumerpusi. CXoJcTBa ¥ OTIAYHSL.

CP.6 Ilpsimble U IMIIOCKOCTH B IPOCTPAHCTBE.

Pa3nea 5. KomOunnaTropuka
1. KombOunaropuka. OCHOBHBIC TTOHATHSI KOMOMHATOPUKK: N-pakTopra, pa3MeIieHue,
MepecTaHOBKa, COUETaHHeE.
3a7a4M Ha TOJICYET YKCiIa pa3MENleHU, TIePeCTaHOBOK, COUETaHUH.
Pemrenne npocreimmx KOMOMHATOPHBIX 3a7a4.
Pemrenne 3anau Ha mepeGop BapHaHTOB.

el Il el

dopmyna 6mnoma HetotoHa. CBoiicTBa OMHOMHATIBHBIX KO PHUIIMEHTOB.
TpeyronsHuk ITackais.
6. Pemenne komOnHaTOpHBIX 3a1a4. [IpaBuiio CyMMBI M PaBUIIO MPOU3BEICHUS.
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CP.7 [IpumeHeHne KOMOMHATOPUKH B JESTEIHHOCTH YeIOBEKa.

CP.8 PemeHrne KOMOMHATOPHBIX 33/1aY.

Pa3nen 6. KoopamHaTsl 1 BeKTOpBI

[Tonsitue BekTopa. PaBencTBo BekTopoB. CHOXEHHME U BBIYUTAHHE BEKTOPOB.
KomnutanapHsie BEKTOpbI

CyMMa IBYX BEKTOPOB, HECKOJIBKHUX BEKTOPOB. Y MHOXKEHHE BEKTOpPA HA YUCIIO.
[IpsimoyronbHasi cucTeMa KOOpJUHAT Ha TJIOCKOCTH U B mpocTtpaHncTBe. KoopauHatel
BEKTOpA.

CocraBneHne ypaBHEHUS MPSMOM Ha IIOCKOCTH IO IBYM TOUYKaM, a TaKkKe M0 OJHOU
TOYKE U YIIy HaKJIOHA.

CocraBneHne ypaBHEHUS MPSMOM B MPOCTPAHCTRE.

Hanpapnsromuii ¥ HOpMajbHBIM  BEKTOPBI JUIsl NPSIMOM HA IUIOCKOCTH, B
MPOCTPAHCTBE.

[IpocTetinme 3a1a4u B KOOPAMHATAX. Y PABHEHUS OKPYKHOCTU U CEPHL.

Pewmienne npocreimux 3aga4 B KOOpJAMHATAX.

I'eomerpuueckast HTEpOPETALIMA CUCTEMb] YPABHEHUH U CHCTEMBI HEPABEHCTB.
Haxoxnenue paccTosiHug MEX1Y TOUKaMH B IIPOCTPAHCTBE, CEPEANHBI OTPE3KA.
BrlunciieHne cKalaspHOrO MNPOW3BEACHUS BEKTOPOB. HaxoxkaeHuwe yria Mexay
BEKTOPAMU.

Hentpanbuass cummerpus. OceBas  cuMMeTpusa.  3epKalibHash  CHUMMETPHSL.
[TapasutensHbIN EpEHOC.

Meroa KoopIMHAT B IPOCTPAHCTBE.

CP.9 Bekrops B mpocTpaHcTBe. [IeiCTBUS HaJl BEKTOpAMU B KOOPIUHATHOH (hopme.

CP.10 TlpumeHeHHE BEKTOPOB B €CTECTBEHHBIX HAyKaX U TEXHUKE.

CP.11 CummeTpus B IpOCTPaHCTBE.

Paszpnen 7. OCHOBBI TPMTOHOMETPHH

Papuannas mepa yrina. BpamatensHoe nmkenue. CHHYC, KOCHHYC, TAHT€HC U
KOTaHI€HC YHCIIa.

Haxoxaenue 3Ha4eHUI OCHOBHBIX TPUTOHOMETPUYECKUX (PYHKIMH OT MPOU3BOIBHO
3aJIaHHOTO apTryMeHTa

OcCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA.

DOopMyIBI CIIOKEHUS, IBOMHOIO U MOJIOBUHHOTO apTyMEHTA.

DopMyJIbl IPUBENEHUS.
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[Ipeobpa3zoBaHme CyMMBI TPUTOHOMETPHYECKUX (DYHKIUI B TPOU3BEACHUE U
[IPOU3BEACHUS B CYyMMY.

[IpeobpaszoBanue NPOCTEHIINX TPUTOHOMETPHYECKUX BBIPasKEHHH.
[IpeoOpa3oBanue MPOCTEHIINX TPUTOHOMETPHUECKUX BBIPasKEHHUH.
OO6paTHbIe TPUTOHOMETpUYECKUE (PYHKIIHH.

Brruucnenre oOpaTHBIX TPUTOHOMETPUYECKUX (DYHKIIHA.
ITpocrelimme TPUTOHOMETPUYECKUE YPABHEHUSI.

Pemenune npocTelimx TPUrOHOMETPUYECKUX YPaBHEHUM.
IIpocrelimme TpPUrOHOMETPUYECKUE HEPABEHCTBA
[IpeoOpa3zoBaHme TPUTOHOMETPUIECKUX BBIPAKEHH.

CP.12 TlpoucxoxxieHre eUHUL] U3MEPEHHUS YTIIO0B.

CP.13 OcHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYIIBI.

CP.14 IIpeoOpazoBaHUE TPUTOHOMETPUICCKUX BBIPAXKCHUH.

CP.15 Pemienue TpUroHOMETpUUECKUX YPAaBHEHUN U HEPABEHCTB.

HUTOI'O B1 CEMECTPE

Pa3nen 8. ®ynkuum u rpaguku

[oustre pynkunn. CriocoOb! 3aanus GYHKIHUMA, NX TpadUKu 1 CBOKCTBA.
Omnpenenenrie Y4eTHOCTH U HEYETHOCTH PA3IMYHBIX (PYHKIHH.

[MpomexyTku Bo3pacTaHusi M YObIBaHMS, HauOonbllee W HavMEHbIEe 3HAYCHUS,
TOYKH IKCTPEMyMa.

Omnpenenenrie IPOMEXYTKOB Bo3pacTaHus 1 yobiBaHus pyHkumii Haxoxnenue
9KCTPEMYMOB (PYHKITHH.

Haxoxxnenue obnactu onpenenenns QyHKINH.

Haxoxxnenue obnactu 3Ha4eHU# QyHKINU.

Komnosunwms nByx QyHKOHH, MTOHATHE 00pAaTHON QYHKIIHH.
HaxoxaeHue KOMIO3UIMH aNreOpanvdecKiX U paloOHaNbHbBIX (YHKITHHA.
Haxoxaenue o0paTHBIX K alreOpanvecKiuM, palliOHAIEHBIM M UPPAMOHATBHBIM

byHKIHAM.
CrenenHble, MoKa3aTelbHbIC U JOrapuQMuiecKie QyHKIIH.

[ocTpoenue rpaMKoB MOKA3aTENBHBIX U JIOTapu(OMUUECKUX QYHKIIHH.
Tpuronomerpuueckre GyHKIIUN, UX CBOHCTBA U TpaduKy.

[ocTpoenue rpadMKkoB TPUTOHOMETPHUECKUX (PYHKIHH.

Pemenne 3aga4 nmo reme «DyHKIIUM, WX CBOWCTBA U TPa(UKM»
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CP.16 [Ipumenenne QyHKIMOHAIBHBIX 3aBUCUMOCTEH B HAYKE U IESITEIbHOCTH YeJIOBEKa.
CP.17 octpoeHue rpahMKoB QYHKIIHH.
CP.18 I'padpukn 0OpaTHBIX HYHKIHUIL.

Pa3nesn 9. MHOrorpaHHMKH H KpyIJible TeJsia

[Nonstue muororpannuka. [Ipusma. Buasl npusm. [lapannenenunen, kyo.
bokoBasg u mosHasi HOBEPXHOCTh MPU3MBI.

Pewenne 3anau o teme:  «IIpuzmanr.

ITnpamupa. IIpaBunbHas nupamuaa.y cedeHHast TUPAMHUJIA.

Pewenne 3aau o teme:  «dIupamugar.

Pewienue 3a1au o Teme: «YcedeHHast TMpamMuaar»

Cummerpus B npoctpancTse. [oHsITHE MPaBUIEHOTO MHOTOTPaHHUKA.
3a7a4u Ha TOCTPOCHUE CEUCHHIA.

ITocTpoeHue ceueHnit MHOTOIPaHHUKOB.

Hununnp u xonyc. Ceuenust. [Inomanm nosepxHocTeit.

BrruncieHre 1iomay moBepXHOCTH U 00beMa IHIMHIPA U KOHYCa.
Cdepa u map. Mx ceueHwsl.

BzanmMHoe pacrionokenne cepbl U MIOCKOCTH.

Berurcienue miomaay moBepXHocTH cepsl U o0bema Iapa.

@urypsl BpallleHUs 1 NOBEPXHOCTH BPAIICHUSI.

CP.19 MHororpaHHukH B HCKyCCTBE B apXuTekType. Myseil minogoB fIManamu.
CP.20 BrinonHeHue MoJiesiell MHOTOTPaHHUKOB U KPYTJIBIX TeJl.

CP.21 INocTpoeHue cedeHnii MHOrOTPAaHHUKOB U KPYIJIBIX TEIl.

Pa3nen 10. Hauajna MmaTeMaTHYeCKOro aHAJIH3a
[NousTHE O MPOU3BOAHOM, €€ FreOMETPHUECKUN U PU3UMUECKUI CMBICI.

Dopmynsl 1 npaBuia quddepeHrpoBaHuUs.

[Ipon3BoAHBIE OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIHH.

Brruncnenre npon3BOIHBIX Pa3IMYHBIX AJIEMEHTAPHBIX (YHKIHH.

Pemienue 3a1a4 Ha (PU3UUECKUI CMBICI IPOU3BOHOM.

Pemrenne 3a1au Ha npUMEHEHHE TEOMETPUIECKOTO CMBICIIA TIPOU3BOTHOH.
Pemrenne 3anau Ha auddepeHnrpoOBaHIE MPOU3BEICHUS U YACTHOTO (DYHKITHIA.
[IpousBoaHas CIOXKHOMN (YHKIIHH.
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Pemrenne 3a1au Ha HaXOXJIEHUE TPOU3BOTHON CIIOXKHON (QYHKIIUH

Pemenue 3aau no teme «IIpoussonHasiy».

[Tpusnak Bo3pactranus (yobiBaHus) GyHKIMH. KpuTHueckne TOUKkH (QyHKINH.
MaxkcuMyMBbl U MUHUMYMBL.

Bropas npouzBoanas ¢pynkuuu. Touku nepern6a rpaduka.

[TpumeneHue MPOU3BOAHON K HCCIIEIOBAHHIO (DYHKIINH.

[MocTpoenue rpadukoB QyHKIMIA TPH TOMOIIH TPOU3BOTHOH.

Haxoxxaenue HamOONbLIET0 U HAMMEHBIIETO 3HAUYCHHUS (DYHKITUH.
VYpaBHeHHe KacaTenbHOH K rpaduKy QyHKIHU.

[epBooOpa3zHas u uaTerpan. MHTErpanbl OCHOBHBIX JIEMEHTAPHBIX (PYHKITHHA.
®dopmyna Herorona—IJleiiOnua.

BelunciieHre HeOnpeAEIIeHHOrO NHTErpala.

BelunciieHre onpeaeneHHoro HHTErpaa.

I'eomerpuuecknit 1 GU3NIECKUI CMBICH ONPEEICHHOTO0 HHTErpaa.
Pemenune TekCTOBBIX 3a/1a4 PO ABUKEHHUE C YCKOPEHUEM.

[Ipumenenue onpeneseHHOro HHTErpaia s HaX0XKICHUS TJI01IaId KPUBOJIMHENHON
Tpamnenuu.

Briunciienue mionazeil KpUBOJIMHENHBIX Tpareuni.

Pemenue 3amau no teme: «MHTErpasl U €ro NPUMEHEHHUE.

CP.22 HMcropust NOSIBIEHUS MOHITUS IPOU3BOAHOM U €ro pa3BUTHE.

CP.23 Pemnienue 3aa4 Ha NPUIOKEHUS IPOU3BOTHOM.

CP.24 13 uctopuu UHTETPaIbHOTO UCUUCICHUS.

CP.25 HHTerpan u ero npuMeHeHUe.

Pa3nes 11. DiieMeHTHI TEOPUM BEPOSITHOCTEH U MATEeMAaTHYeCKOI
CTATHUCTUKH

BeposSTHOCTHBIN SKCIEPUMEHT U €r0 UCXOIbI

Kiaccudeckoe onpeseneHe BEpoITHOCTH COOBITHS.

I'eomeTpuueckoe orpeneneHrne BEpOSTHOCTH COOBITHSL.

TeopeMsl ClI0KEHHS M1 YMHOXKEHHSI BEPOSITHOCTEH.

Pemrenne kiaccuuecknx 3afiad TEOPHH BEPOATHOCTEH.

Cxema bepHymnnm u ee npuMeHEHHe.

JluckperHas city4aiiHasi BEJIMUMHA, €€ YUCIOBbIE XaPAKTEPUCTHUKHU.
OcHOBHBIE THUIIBI JUCKPETHBIX paclpeeneHnit.
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HenpepbiBHast cirydaliHasi BETUYMHA, €€ YHCIOBBIE XaPAKTEPUCTUKHU.
OcCHOBHbIE TUITBI HENPEPHIBHBIX pacIpeeneHuil.

BerunciieHre MaTeMaTUYeCKOrO OKUJAHUS U JUCIIEPCUMU.

3aKoH OOJBIINX YKCEN U BBEIEHHE B MATEMAaTHUECKYIO CTATHCTHKY.
[MocTpoeHue moaurona mo BEIOOPKe.

Hcnonb3oBaHue THCTOrpaMMBI J71si 00pabOTKN CTaTUCTUYESCKUX JaHHBIX.

CP.26 INpakTudeckoe MpUMEHEHHUE CXeMbl bepHYIUTH U CITydaid OOJTBIIIOr0 KOJTHIECTBA
HCIBITAHUH.
CP.27 [IpakTiueckoe 3Ha4Y€HNE 3aKOHA OOJIBIINX YUCEI.

CP.28 MaremaTHueckasi CTaTUCTHKA B ICHCTBUMU.

Pa3nen 12. YpaBHeHus1 H HepaBeHCTBA

PaBHOCHIIBHOCTB YpaBHEHUH, HEPABEHCTB, CUCTEM.

Pemrenne cucremM TMHEHHBIX anreOpanvdecKuX ypaBHEHHH.

Pewienrie kBagpaTHBIX ypaBHEHUM.

Pemenne npoOHO-paniMOHaILHBIX YPaBHEHHH.

OcHOBHBIE TPUEMBI PEIIEHUS PALMOHATBHBIX, HPPALIMOHANBHBIX YPAaBHEHUN U HX
CUCTEM.

Pewienre nppanmoHanbHbIX YpaBHEHH.

Pemrenne cMeaHHbIX YpaBHEHHUH, TOTYYEHHBIX U3 KOMITO3UIIMH aJIreOpandecKuXx,
JIpOOHO-TMHEHHBIX U UPPAHOHATBHBIX.

Pemenune TeKCTOBBIX 3a/1a4 HA COCTABJIEHUE NIPONOPLUI U INIAHUPOBAHUE JINYHBIX
(uHaHCOB.

Pemrenne TeKCTOBBIX 3a7jad Ha COCTABIICHHUE CUCTEM JIMHEWHBIX alnrebpandecKux
YpaBHEHU.

Pemenune TeKCTOBBIX 3a/1a4 F€OMETPUYECKUM U TPUTOHOMETPUYECKUM MTOIXOIOM.
Pemrenne nokazaTenbHBIX U JIOTApU(PMHUECKAX YPAaBHEHHH. .

OcCHOBHBI€ ITPUEMBI PEIIEHUs PALMOHAIBHBIX, HPPALIIOHATIBHBIX HEPABEHCTB.
Pemenune panoHanbHbIX, UPPALMOHAIBHBIX HEPABEHCTB.

OcHOBHbI€ ITPUEMBI pelIeHUs TOKa3aTeIbHBIX HEPABEHCTB.

Pemrenne nokazaTenbHBIX U JIOTapU(MUUECKAX HEPABEHCTB.

OcCHOBHbBIE TPUEMBI PEIIEHUSI TPUTOHOMETPUUECKHUX HEPABEHCTB.

Pemenune TpUrOHOMETPUUYECKHUX HEPABEHCTB.

I'paduueckuii cmocob pelieHus: ypaBHEHH U HEPaBEHCTB C ABYMsI IEPEMEHHBIMHU.
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VP — ypok; I13 — npaktrueckue 3austust; K — koncynpranuu; CP — camocrositensHas pabora.

Pemenue cucrem JIMHEHHBIX YPaBHEHUI U HEPABEHCTB.

Pemenue cucreM TpUroHOMETPUYECKUX YPABHEHHUM U HEPABEHCTB.
CP.29 O6uime MeTonbl pelieHns ypaBHEHNH, HEPAaBEHCTB U X CHCTEM.
CP.30 IIpaxkTuyeckoe NpUMEHEHNE CUCTEM JIMHENHBIX YpaBHEHUN
Pa3nen 13. BBenenne B Teopuio rpagos

MHO0X€eCTBO, TOAMHOKECTBO, OIIEPALMU HAJl MHOKECTBAMM.
I'pad, cBsA3HBIN U HE CBSA3HBIN Tpad, AepPeBO.

Crioco0bl 3a1aHusI ¥ IOCTpOoeHUE rpada.

Haxoxaenue sitiepoBa nuKiIa, raMAJIBTOHOBA LIMKJIA B Tpade.
WnTepnperanus 3a1auu 0 KpaT4ailieM MyTH U MPOCTEHIINX KOMOWHATOPHBIX 3a/1a4
pH romoriu rpada.

[IpoBepka nanapHocTu rpada.

CP.31 [Ipumenenune teopuu rpadoB B alTOPUTMHUYECKUX 3a4a9ax
HUTOI'O BO 2 CEMECTPE

IIpomexyTouHas aTrecTanus ¢ hopme:

KOHTpPOJIBHON palboThI B 1 cemecTpe,

JK3aMeHa B 2 ceMecTpe

BCETI'O:
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4. MaTepuanbHo-TeXHMYecKoe obecneyeHume npenogasaHus yuebHoro npeameta
«MaTtematuka»

OcBoeHue nporpaMmmbl yyebHoro npeameta «MaTemaTuka» npeanonaraer
Hanuume yyebHoro kKabmHeTta «MaTemaTuMKa», B KOTOPOM MMEETCA BO3MOXKHOCTb
obecneuyntb cBOH6OAHbIN A0CTyN B ceTb MIHTEepHeT BO BpemMs y4yebHOro 3aHATUA U B
nepuvoa BHey4yebHOW [AeATeNbHOCTU OOy4YaloWmUXCa (3NIEKTPOHHBIM  KHUram,
NPaKTUKYMam, TecTam), NpeaycMoTpeHa AMcTaHuMoHHas ¢opma (paboTa yepes
WMHTEepPHET pecypcbl, paboTa B cucteme AUCTaHLMOHHOIO 0byyeHuMa Ha obyyatoei
nnat¢opme Moodle 1.4.).

Ob6opydosaHue yyebHo20 KabuHema:
e [locagoyHble MmecTa No KOAMYECTBY CTYAEHTOB;
e Pabouee mecTo npenopgasartens;
e KnaccHaa A0CKa;
e KomnbtoTep B cbope: cMcTeMHbIN 610K, MOHUTOP, KNaBmMaTypa, MblLb;
e [1pOEKUNOHHbIN 3KpaH;

e MynbTUMeaNanpoeKTop;
e CpeacTtBa TeNEKOMMYHUKALUMN (NOKaNbHaA CETb KONeAKa);

e MynbTmeAaMapecypcbl No maTemaTUKe.

TexHMYyeckoe OCHalleHWe KabuHeTa npenycmaTpmMBaeT AUCTAaHUMOHHbIE
dopmbl paboTbl.

CpeactBa 0byyeHua nNpu AWCTAHUMOHHOW dopme (HOPMATMBHO-CMPABOYHAA
NUTepaTypa, KOMMIEKT MJaKaToB, TeMATUYECKUX CTEHA0B, MHCTPYKLUMOHHbIE
CTeHAbl, MyIbTUMEeAMUAHDBIN KOMNAeKc. JToKanbHasA ceTb KonneaKa, NporpammHoe
obecneyeHne obwero M NpopeccMoHaNbHOro HA3HAYeHWA, KOMNAEKT y4yebHo-
MEeTOANYECKON JOKYMEHTALMN).

B ycnoBumax gUCTaHUMOHHOIO 0byyYeHus:

- WMHCTPYKTa)K W BblAaya 3aZaHuMA NPOM3BOAMTCA Ha 3NEKTPOHHOM pecypce
Konneaxa;

- obpaTHaA cBA3b M KOHCYNbTALMM OCYLLECTBNAAKTCA Ha 3/1EKTPOHHOM pecypce
Konneaxa u Skype;

- BbINOJIHEHHbIE 33aHMA XPaAHATCA Ha 3/IEKTPOHHOM pecypce B pasgene
N3y4yaemoii ANCUMNANHBI.

B coctaB  yyebHO-MeTOAMYECKOTO UM MaTepuasbHO-TEXHUYECKOTO
obecneyeHuna nporpammbl  y4ebHOW AUCUMNAWHBI  «MaTemaTuKa» BXOAUT
6ubauomeyHeolii poHO.



B 6ubnnoteyHbir PoHA BXOAAT Yy4ebHUKM, yvyebHO-meTOAUYECKME
KOMNeKTbl, obecneymBaroLwme ocBoeHne y4yebHOM AMCUMNANHBI « MaTemMaTUKa»,
PEKOMEHA0BAHHbIE NAU AONYLEHHbIE AN NCNO/Ib30BAHMA B NPOdeCcCMOHaNbHbIX
0bpa3oBaTesibHbIX OpraHM3aLMaAX, peanmnsyowmnx obpasoBaTenbHyD NPOrpammy
cpeaHero obuwero obpasoBaHuAa B npegenax ocsoeHna OMOM CMNO Ha 6ase
OCHOBHOTrO obuiero obpasoBaHuA.

BubnmnoteuHbin GOHA AONOAHEH 3SHUMKAOMNEAMAMM, CNPABOYHUKAMM,
CNOBaPAMM, HAYYHOM N HAYYHO-NOMNY/IAPHOW NNTEPATYPOM U APYrON NNTEPaTypPOmn
Nno pa3HbIM BOMPOCAM MAaTEMATUKM.

MHdopmaymnoHHoe obecneueHue

OcHOoBHasa nutepartypa

1. bBawmakos, M. N. MaTemaTtuKa [TeKcT]: y4uebHUK oA CTyAeHTOB y4YpexxaeHU !
CNO/ M. WU. bawmakKos. - 6-e 13a,., ctep. - M.: Akagemus, 2019. - 254 c.: ug. mn. -
(MpodeccnoHanbHoe obpa3oBaHme).

2. bawmakos, M. N. MaTtemaTtnka. 3agavyHuK [TeKcT]: y4ebHUK OnA CTyAeHTOB
yupexxkgeHunn CMO / M. WU. Bawmakos. - 5-e usa., ctep. - M.: Akagemusa, 2018. -
416 c.: un. - (MpodeccruoHanbHoe obpasoBaHue).

3. boromonoB H. B. lpakTuyeckme 3aHATMA NO MaTemaTuKe. B 2 4. [TekcrT]:
yyebHoe nocobue gnsa CMNO/ H. B. Boromonos. Y. 1. - 11-e usg,., nepepab. n gon. -
M.: FOpaiT, 2019. - 327 c.: un. - (MpodeccmoHanbHoe 0b6pa3oBaHme).

4. boromonos H. B. lNpaKTuyeckue 3aHATMA NO maTtematumke. B 2 4. [TekcT]:
yyebHoe nocobue gnsa CMNO/ H. B. Boromonos. Y. 2. - 11-e usg,., nepepab. n gon. -
M.: FOpaiT, 2019. - 252 c.: un. - (MpodeccmoHanbHoe 0bpa3oBaHMe).

5. lpuropbes, C. . MatemaTuKka [TeKcT]: y4ebHMK ANA CTYAEHTOB y4pexKaeHuin
CNO / C.T. puropeoes, C. B. UBonruHa; nog pea. B. A. l'ycesa. - 14-e usa., crep. -
M.: Akagemus, 2019. - 416 c.: uB. un. - (MpodeccnoHanbHoe obpasoBaHme).

[dononHutenbHana nuteparypa

1. Anrebpa n Havyana matemaTmyeckoro aHanusa. 10-11 knaccol [TeKcT]: yuebHuK
Ana obuweobpas3oBaT. yupeKAeHUM C NPUA. Ha ISNEKTPOH. HocuTene/ A. H.



Konmoropos, A. M. Abpamos, 0. M. AyaHuubiH; pea. A. H. Konmoroposa. - 21
nsa. - M.: NMpoceeweHue, 2012. - 384 c.: nn.

2. TeomeTpma. 10-11 kn. [TeKcT]: y4ebHUK ana obweobpas3oBaT. yuypexaeHUn:
6a308Bblii U NPodUAbHbIN ypoBHKU/ /1. C. ATaHacsaH, B. ®. byTy3os, C. b. Kagomues.
-19 u3ga. - M.: NpoceeweHune, 2010. - 255 c.: un. - (MIY-wkone).

3. OJapasH, A. A. MatemaTuka [TekcT]: yuebHuk/ A. A. JagasH. - 2 nsg. - M.:
®opym, 2010. - 544 c. - (MpodeccmoHanbHoe obpa3oBaHme).

INeKTPOoHHble UHPOPMALUOHHDbIE pecypchbl

1. www.fcior.edu.ru (PenepanbHbIi LEeHTp MHGOPMALMOHHO-
obpa3oBaTeibHbIX Pecypcos).
2. wwww.dic.academic.ru (AKagemuK. ChoBapu 1 saHUUKAONEANN).

w

www.booksgid.com (Books Gid. 9neKTpoHHas bubnmoTteka).

4. www.window.edu.ru (EgmHoe OKHO A0CTyNa K
obpa3oBaTesibHbIM  pecypcam). www.st-books.ru  (/lyywan
y4yebHaa nutepaTypa).

5. www.alleng.ru/edu/phys.htm (Obpa3zoBaTenbHble pecypcbl
NHTepHeTa — MaTemaTtumka).

6. www.kvant.mccme.ru (Hay4yHO-NONYNAPHbIN
OUBUKO-MaTEMATUUYECKUI KypHaN «KBaHT»).



