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1.HEJIN U 3AJAYU OCBOEHUA JUCHUIITINHBI
IeasasMu OCBOCHUS JUCLMIUIMHBI «MaTeMaThKay SBIISIETCS:

- (QopmupoBaHue MpeACTaBICHUI O MaTeMaTHKe, KaK YHHUBEPCAaJbHOM S3bIKa HAyKH, CpPEICTBE
MOJICTTUPOBAHUS SBJICHHUI U MIPOIIECCOB, 00 UESIX U METOJaX MAaTEMATHKH;

-  pa3BUTHE JIOTUYECKOTO MBINUICHHS, MPOCTPAHCTBEHHOTO BOOOPA)KEHUS, aIrOPUTMUYECKOM
KYJIbTYPBl, KpUTUYHOCTH MBIIIJICHUS HAa YpOBHE, HEOOXOMUMOM JJisi OOYYEeHHS 1O COOTBETCTBYIOIICH
cnermanbHocTH  38.02.01 DxoHommka u OyxraiaTepckuid yder (1o oTpacisaMm), B Oymymein
npodeccrnoHaBbHOMN IeSTENbHOCTH;

- OBJIaJICHHWE MaTeMaTUYECKUMHU 3HAHUSAMU U YMEHUAMHU, HEOOXOJUMBIMU B TOBCETHEBHOM JKU3HM,
JUIST M3Y4YEHUS WIKOJIBHBIX €CTECTBEHHOHAYYHBIX JHUCUUIUIMH HAa 0a30BOM YPOBHE, IUIS TOTYYCHHS
oOpa3oBaHus B 00JaCTAX, HE TPEOYIOMIMX YIITyOJICHHON MaTeMaTHYECKON MOATOTOBKY;

- BOCIIUTAaHUE CPEJCTBAMH MATEMATHUKH KYyJbTYypbl JIMYHOCTU: OTHOIICHHS K MaTEMAaTHKE Kak
gacTh OOIIEUeIOBeUeCKON KyJIbTypbl: 3HAKOMCTBO C HCTOpPHEH pa3BUTUS MaTEeMaTHKH, SBOJIOIMEH
MaTEeMaTHYECKHUX UJIeH, TOHUMaHUs 3HAYUMOCTH MaTEeMaTUKH JIJIsl OOIIECTBEHHOTO Mporpecca.

3agayamMM OCBOEHUS TUCIUILTUHBI « MaTeMaTHKa SBISIOTCS:

- CHCTEMAaTH3UPOBATH CBEJEHHUS O YWCIAX; W3YYUTh HOBBIE BUJBl YHCIOBBIX BBIPOKCHHH H
(opmyu;

—  COBEpILICHCTBOBATh MNPAKTHUYECKHE HABBIKM M BBIUHUCIUTEIBHYIO KYJIbTYPY, PACIIUPHUTHh H
COBEpIICHCTBOBAThH alireOpanyeckuii anmnapar, copMUpPOBaHHBIA B OCHOBHOM LIKOJIE U €r0 NMPUMEHEHHE
K PEIICHHI0 MaTeMaTHYEeCKIX U HEeMAaTeMaTHIeCKUX 3a]1ay,

-  paclIUpUTh M CHCTEMaTU3UPOBAaTh OOLIME CBEeACHHUA O (QYHKIMUAX, IOMOJHEHHE Kiacca
MU3ydaeMbiX (YHKIUH, WUTIOCTpAIUs MIHPOTHl NPUMEHEHHs (QYHKIUN I OMHCAHUS M W3YYCHHS
peanbHbBIX 3aBUCUMOCTEM;

-  H3y4YUTh CBOWMCTBA MPOCTPAHCTBEHHBIX TeN, (OPMHPOBATH YMEHHUS MPUMEHSTH MOyYCHHBIC
3HAHUA JUISl pelIeHUs TPAKTUUECKUX 3ajay;

- pa3BHBATh MPEJICTABICHHS O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B OKPYIKAIOIIEM
MHpE, COBEPIICHCTBOBATh UHTEJUIEKTYalIbHbIEC U PEYEBbI€ YMEHHUS MMyTEeM 00OralleHuss MaTeMaTHu4ecKoro
SI3BIKA, PA3BUTHUS JIOTHUECKOTO MBIIUICHHUS,

-~  TO3HAKOMHUTBLCS C OCHOBHBIMHU UJESIMU M METOJIaMU MaTeMaTUYECKOTO aHaIn3a.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII

HNucuummuaa «MaTtemaTtukay BXOIUT B 00s3aTeNbHYI0 YacTh 00I1Ie00pa3oBaTENLHOTO IIHKIA
(yrmy6nennsiii ypoBenb) (OAI1.01)u HaxomuTcss B JTOTUYECKOW M CTPYKTYPHO-METOAMYECKOM CBS3U C
npyrumu yactamu OITOIL.

[IpenmerHas 00aCTh TUCHMIUIHHBI — « MaTeMaTHKa U HHPOPMATHK.

Jucuumnuaa «MaTemMaTiKkay 0OCBauBaeTCs Ha yriIyOJIeHHOM YPOBHE.

CtpykTypHO AucuuIuiiHa «MaTtemaTHKay BKIIOYaeTpa3aenbl« Anredpa u Hayajaa MaTeMaTH4eCcKOro
aHanuzay, «['eomerpus», « BeposSTHOCTh U CTATUCTUKAY.

MexnpeameTHsie cBsi3u: nHpopmatuka, maremaruka (EH.01), crarucruka.

TpeboBaHus K BXOJHBIM 3HAHUSM, YMEHHSIM U KOMIIETEHIIUSAM CTYACHTa (OPMUPYIOTCS HAa OCHOBE
MpOrpaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHuUs.

3.INTAHUPYEMBIE PE3YJIbTATHI OCBOEHHUSI YYEFHOM JJUCIHUIIJINHBI

OcBoeHue copepxaHus y4eOHOW MUCIUIUTMHBI «MaTtemaTtuka» 00ecreYnBaeT JTOCTHKEHUE CIEeIyIONINX
pe3yIbTaToB:

a) IUYHOCMHBIX.

- UHTEpEC K pas3IuyHbiM cdepamM Npo(ecCHOHANBHON NesATeNTPHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyayIieii mpodeccruu u peaarn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IIJIAHBL;

- TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO HA MPOTSHKCHUH BCEH )KU3HU,

- OCO3HAHHE IICHHOCTH HAay4HOU JEeSATEIBHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
UCCIIEIOBATEIBCKYIO IEATEILHOCTh HHIMBUIYAIFHO U B TPYTIIIE.

0) memanpedmemHabIXx:



- BBISBJISITH KayecTBa, XapaKTEPUCTUKM MAaTeMaTUYECKUX TOHATUH W OTHOLIECHUH MEXIy
MOHATHSIMH; (OPMYITUPOBATH ONPEACTICHUS MTOHSATUH;

- YCTaHABIMBATh CYIIECTBEHHBIM TNpU3HAK KIAcCU(UKALWK, OCHOBAaHUSA [Uisi OOOOLIECHUS U
CpaBHEHUS, KPUTEPUU TTPOBOJIUMOTO aHAIIN3A;

- BBISIBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, IMPOBOJUTH AaHAJIOTUU, BCKPBIBATh B3aUMOCBS3H U
npoTUBOpeuus: B (hakTax, MAHHBIX, HAOMIOACHHSIX H YTBEPXKACHUAX; MpEAaratb KPUTCPUH IS
BBISIBJICHHUSI 3aKOHOMEPHOCTEN 1 MPOTUBOPEUHI;

- BOCIIPUHUMATh, (OPMYJIUPOBaTh H  MPEoOpPa3OBBIBATH  CYXKICHUS: YTBEPAUTENBbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

- JeNaTh BBIBOJBI C MCIOJIB30BAaHWEM 3aKOHOB JIOTUKH, JACIyKTUBHBIX ¥ WHIYKTHBHBIX
YMO3aKJIIOYEHU I, YMO3AKIIOUEHUH 110 aHAJIOTHH;

- MPOBOJANTH CAMOCTOSITEIHHO JOKA3aTEIbCTBA MAaTEMATHYECKUX YTBEPKIACHHUHA (NIPSAMBIE U OT
MIPOTUBHOTO), BBICTpaMBaTh apryMEHTAlLlMI0, MPUBOAMUTH MNPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBLIBATH
COOCTBEHHBIC CY>KICHHS 1 BHIBOJIBI;

- BBIOMpATh CMOCOO pelieHus y4eOHOW 3amadu (CpaBHUBATh HECKOJBKO BAapHAHTOB pEIICHUS,
BEIOMpaTh HarboJIee OIXOSIINIA C YYETOM CaAMOCTOSITEIbHO BBIJICTICHHBIX KPUTEPHEB).

- UCIIOJIb30BaTh BOMPOCHI KaK UCCIeI0BATEIbCKIII HHCTPYMEHT TIO3HAHMUS,

- dbopMyIUpOBaTh BOMPOCH], PUKCUPYIOLIUE MPOTUBOPEUHE, TPOOIIEMY, YCTAHABINBATH UICKOMOE H
naHHOe, GOPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHHE;

- MPOBOANTH CaMOCTOSITEIPHO CIUTAHUPOBAHHBIN 3KCIIEPUMEHT, MCCIEIOBAHUE TI0 yYCTAHOBJICHHIO
0COOCHHOCTE MaTeMaTH4eCKOoro 00beKTa, MOHATHUS, IPOLEAYPHI, IO BBISIBICHUIO 3aBUCUMOCTEN MEXKIY
00BEKTaMU, MOHATUSAMU, MPOIIEYPAMHU, UCTIOIH30BATh PA3INIHBIC METOJIBL;

- CaMOCTOSITENIbHO (OpMyJIUpOBaTh O00O0OIIEHNS UM BBIBOABI MO pe3yJbTaTaM IPOBEIECHHOTO
HAOIIIOJICHUsI, HWCCIICIOBAHMS, OILEHWBATh JOCTOBEPHOCTh MOJNYUYEHHBIX pPE3yJIbTAaTOB, BBIBOJAOB H
0000111eHH, MPOTHO3UPOBATH BO3MOKHOE UX Pa3BUTHE B HOBBIX YCIOBHSIX.

- BBIOMpaTh HH(GOPMAIIHIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIM3UPOBATh U HHTEPIIPETHPOBATH
MH(OPMALIMIO PAa3IMYHBIX BHAOB U (OPM MPEICTaBICHUS, CHUCTEMATH3UPOBATh M CTPYKTYpPHUPOBATH
nH(OpMaINIO, IPEACTABIATH €€ B pa3IMYHbIX (hopMmax;

- OLICHUBAaTh HAJEKHOCTh HH(POPMAIMH MO CAMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM KPUTEPUSIM,
BOCIIPUHHUMATH €€ KPUTHYECKU;

- BBISBJIATH JAeUINUTHI MHQOpPMAIMK, JAaHHBIX, HEOOXOAMMBIX JUIsi OTBETa HA BOMNPOC M IS
pellIeHus 3a/1a4H;

- aHAJIM3UPOBaTh MH(OPMAIIUIO, CTPYKTYPHUPOBATh €€ C IOMOIIBI0 TAOJIUI] U CXeM, 0000maTh,
MOJICTTUPOBATh MAaTEMaTUYECKHU: JIeJaTh YEPTEKH W KPATKHE 3alHMCU 10 YCJIOBHIO 3a/1a4d, OTOOpaxarh
rpau4ecKu, 3aMuChIBaTh C MMOMOIIBIO (HOPMYIT;

- dbopMynupoBaTh TpsIMbIE M OOpaTHBIC YTBEPKICHUS, OTPHUIIAHHE, BBIBOJUTH CIEACTBUS,
pacrno3HaBaTh HEBEPHBIE YTBEPKACHUS U HAXOJUTh B HUX OLINOKH;

- MPOBOJANTH MaTEMaTHYECKHE SKCIIEPUMEHTHI, pEeIIaTh 3a/ladl HCCIEeNOBATEIBCKOTO XapakTepa,
BBIIBUTATh MPENINOJIOKEHHS], OKA3bIBaTh WJIM ONpPOBEpPraTh HUX, NMPUMEHSS WHAYKIHIO, NEAYKIIHIO,
aHAJIOTHUIO0, MATEMATHYECKHE METO/IbI;

- Co3/aBaTh CTPYKTYpPUPOBAHHbIE TEKCTOBbIE MaTepHalibl C HCIOIb30BAHHEM BO3MOKHOCTEH
COBPEMEHHBIX TPOTPAMMHBIX CPEACTB M OOJAYHBIX TEXHOJOTHH, HCIOJNB30BaTh TaOJIUYHBIC OAa3bl
JaHHBIX;

- UCIOJIb30BaTh KOMITBIOTEPHO-MAaTEMATHUYECKHE MOJIENH /I aHalnu3a OOBEKTOB U IMPOIIECCOB,
OLICHUBATh a/IEKBAaTHOCTh MOJEIN MOJEIHUPYEMOMY OOBEKTY WM MPOILECCY; MPEACTABIATh PE3YJIbTAThI
MOJICTTUPOBAHUS B HATJISTHOM BHUJIE.

B) NpeOMemHbIX.

- BJIQJICHUE METOJIaMHU JO0Ka3aTeNbCTB, alrOpUTMaMHU pEIIeHUs 3anad; yMeHue (HopMmyrnupoBaTh
OTpe/ieNICHUs, aKCUOMBI U TE€OPEMBI, IPUMEHSTh WX, MPOBOJUTH JOKA3aTENbHbIE PACCYKICHHUS B XOJE
pelieHus 3aaay;

- yMEHHE OINEepUpOBaTh MOHATUSMHU: CTENEHb YHCIa, JIOTapu(M YHCIa; YMEHHUE BBIIOJIHATH
BBIYHCJICHHUE 3HAYCHHUI U IPe0Opa30BaHus BRIPAKEHUN CO CTEMCHIMH U JorapudmMamMu, mpeoOpa3oBaHUs



IpOOHO-pAOHANTBHBIX BRIPAKCHUH;

- YMEHUE OINEepHpOBATh MOHATUSAMH: pAlMOHAIbHBIC, HUpPpalMOHAIbHBIC, IIOKa3aTeNbHbIE,
CTENEeHHBIE, Jorapu(MUIECKIE, TPUTOHOMETPUYCCKIE YPAaBHEHHSI U HEPABEHCTBA, X CHCTEMBI,

- YMEHUE OINEpHpOBaTh MOHATUAMHU: (YHKUUS, HempepbiBHAs (QYyHKIUSA, NPOU3BOIHASA,
nepBooOpasHasi, ONpeeICHHbI UHTErpaj; YMEHHE HaXOIUTh MPOM3BOAHBIC 3JIEMEHTAPHBIX (DYHKIHH,
UCTOJB3Yys CHPAaBOYHBIC MaTE€pUaiIbl; HCCIEN0BATh B MPOCTEHIINX CIy4asx (PyHKIUH Ha MOHOTOHHOCTb,
HAXOJUTh HAWOOJbIIMNE W HAWMEHBIINE 3HAa4YeHUs (YHKIHUHA; CTPOUTh TpadUKd MHOTOWIEHOB C
MCTOJIb30BAHUEM allapara MaTeMaTH4YeCKOTO aHajln3a; MPUMEHSATh MPOU3BOJHYIO MPH PEIICHUH 3a7a4y
Ha JIBIDKCHHE; PeIlaTh NMPAKTUKO-OPHEHTHPOBAHHBIC 337a4 HAa HauOOJbIINE W HAMMCHBIINE 3HAYCHHS,
Ha HaXxO0XJIEHUE MyTH, CKOPOCTH U YCKOPEHUS;

- yYMEHHE OIIEPHPOBATh MOHATUAMHU: pallMOHANbHAS (YHKIH, TOKa3aTeNnbHas QYHKIHS, CTeTIeHHAs
¢byskuus, norapudmuyeckas QyHKIUS, TPUTOHOMETpUUYECKHE (DYHKIUMH, oOpaTHbIe (YHKIMU; yMEHUE
CTPOUTHh TpauKH W3YYEHHBIX (QYHKIUH, WUCIONB30BaTh TpadUKH MpPH H3YYCHHUH MPOIECCOB H
3aBUCUMOCTEH, TpU pEIIeHUH 3a1ad U3 JAPYIHX Y4eOHBIX NpPEAMETOB M 3a7ad M3 peajbHON JKU3HU;
BBIpaXKaTh (OPMyJIaMH 3aBUCHMOCTH MEXIY BeJIHUNHAMHY;

- YMEHHUE pelaTh TeKCTOBbIC 331a4H PAa3HBIX THIIOB (B TOM YMCJIE HA MPOIEHTHI, TOJU U YacTH, Ha
IBWKEHHE, paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 33Ja4ll U3 OOJAaCTH YIpaBICHHUS JTHYHBIMUA U
ceMeHHBIMU (DMHAHCAMU); COCTABIISATH BBIPAXKECHUS, ypaBHEHUS, HEPABEHCTBA M MX CUCTEMBI IO YCIIOBHIO
3a7a4M, UCCIEA0BATh MOIyUYEeHHOE PELICHUE U OIICHUBATh MPABAOIOA00HOCTh PE3YJIFTATOB;

- YMEHHE ONEpUpOBaTh IMOHATUSAMHU: CpelHee apUPMeTHYecKoe, MeAuaHa, HaubOosbliee U
HavMEHbIIee 3HAYCHUS, pa3Max, MUCIEPCHs, CTaHJapTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMeHne
U3BIIEKATh, HHTEPIIPETHPOBATh HHPOPMALIMIO, IPEJCTABICHHYIO B Ta0JIMIaX, HA JUarpaMMmax, rpapukax,
OTpPa)KaIOIIyI0 CBOMCTBA pEaJbHBIX MPOIECCOB W SBICHUH; MPEACTAaBIATh MH(OOPMALHUIO C MOMOIIBIO
TaOJUI] U JMarpaMM; UCCIIEIOBaTh CTATUCTUYECKUE JaHHbIC, B TOM YHUCIIE C IPUMEHEHHEM TpapHruecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

- YMEHHE ONEepUpOBaTh MOHATUSMH: CIy4YalHBIH ONBIT M ClydaifHOE€ COOBbITHE, BEPOSTHOCTh
CIy4allHOTO COOBITHS; yMEHHE BBIYHCISATH BEPOSTHOCTh C HMCHOJB30BAaHHEM TI'padUUEeCKUX METOJOB;
IPUMEHATH (POPMYJIIBI CIIOKEHHUS M YMHOKEHUSI BEPOSTHOCTEH, KOMOMHATOpHBIE (DaKThl U (HOPMYIIBI IPU
pEUICHUN 3a/1a4; OIICHMBATh BEPOSITHOCTH PpEaJbHBIX COOBITHH; 3HAKOMCTBO CO CIIyYalHBIMHU
BEJIMYMHAMHU; YMEHHE NPUBOJAUTH IMPHUMEPHI MPOSBICHUS 3aKOHA OONBLIMX YUCEN B MPHUPOJHBIX M
OOIIIECTBEHHBIX SIBICHUSAX;

- YMEHHUE ONEepUpPOBATh MOHATUSAMH: TOUYKA, IPAMasi, MIIOCKOCTb, IPOCTPAHCTBO, IBYTPAHHBIA YTOII,
CKpEIIMBAIOIIUECs IMPsSIMbIE, MapajuIebHOCTh M MEPIEHAMKYISIPHOCTh NPSAMBIX M IIJIOCKOCTEH, Yo
MEXY MPSIMBIMH, YTOJI MEXy MPSIMOM U TIIOCKOCTBIO, YTOJI MEX]y IJIOCKOCTSIMH, PACCTOSIHUE OT TOUKHU
10 TIOCKOCTH, PACCTOSIHUE MEXIY HPSMBIMH, PACCTOSHUE MEXIY IUIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh
IOpU pelIeHUH 33734 H3y4YeHHbIEe (AKTBI M TEOPEMBbl IJIAHUMETPUHU; YMEHHE OLIEHUBATh pPa3Mepbl
00BEKTOB OKPYXKAIOIIET0 MUPA;

- YMEHUE  OINEpUpPOBaTh  TMOHATHSAMM: MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHHKa,  KyoO,
napaJulesenuIe]], Mpu3Ma, mupamMmuaa, GUrypa u moBepxXHOCTh BpaIleHHs, IWIMHAP, KOHYC, map, chepa,
ceyeHHss (UTYpbl BpalleHMs, IUJIOCKOCTh, Kacaromascs cdepbl, NUINHIPA, KOHYyca, IUIOMAIb
MOBEPXHOCTH THPAMU/BI, TIPU3MBI, KOHYCa, IIMIMHAPA, IUoaas chepbl, 00beM Ky0Oa, MpsIMOYTOJIEHOTO
napajiesienunes1a, MMpaMuIbl, MPU3MbI, IIHJIMHAPA, KOHYCa, 1apa; yMEHHe H300paxaTb MHOTOTPAHHUKU
Y TIOBEPXHOCTH BPAIICHUS, UX CEYECHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX
CPEACTB; yMEHHE pAacllo3HaBaTb CHMMETPHIO B MPOCTPAHCTBE; YMEHHE DPACHO3HABATH IPABUIIbHBIC
MHOTOTPaHHHKH;

- YMEHUE ONepupoBaTh MOHATUSMH: JBI)KEHHE B IPOCTPAHCTBE, IMOJ00HBIE (QUIYypHl B
IPOCTPAHCTBE; MCIOIb30BaTh OTHONICHUE IUIOMIACH IMOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp HpU
peLICHUH 3a/1a4;

- YMEHHE BBIUUCIATH TEOMETPUYECKHE BEIMYMHBI (JUIMHA, Yroj, IUIOMAab, OO0beM, IJIOMAab
MOBEPXHOCTH), UCTIOJIB3Ys U3yUYEeHHBIE (POPMYIIBI U METOIBI;

- yYMEHHE OIEepPHUPOBATh IMOHATHAMHU: HPAMOYTOJbHAS CHCTEMa KOODPJHMHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPAMHATHI BEKTOpa, CKAISIPHOE MPOM3BEACHUE, YrOJ MEXIy BEKTOpaMH, CyMMa BEKTOPOB,



MIPOM3BE/ICHNE BEKTOpa HA YMCIIO; HAXOAUTh C MOMOIIBIO M3YYEHHBIX (OPMYINI KOOPAMHATHI CEPEIUHBI
OTpE3Ka, PACCTOSHUE MEX]y ABYMS TOUKAMMU;

- yMEeHHE BbIOMpaTh MOAXOMALINI W3YYEHHBI METOJH JJisi pelIeHHs 3aJadd, pacro3HaBaTh
MaTemMaTnueckue (akThl U MAaTeMaTHYECKHE MOJEIM B TIPUPOTHBIX U OOIIECTBEHHBIX SBJICHUSX, B
HWCKYCCTBE; YMEHHE TMPUBOJUTH MPUMEPHI MATEMATUYECKHX OTKPBITUA POCCHUMCKOW W MHUPOBOM
MaTeMaTUYECKON HAyKH.

- YMEHHE ONEpUpPOBATh MOHATHSIMU: ONpEIeNCHHe, aKCHOMa, TeopeMa, CIEICTBUE, CBOMCTBO,
IIPU3HAK, JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE (DOPMYJIHMPOBKH; YyMeHHE (OpPMYIMpPOBAaTH OOpaTHOE U
MPOTHBOMOJIOKHOE YTBEpXKIEHHE, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI, HCIIOJIb30BaTh METO]
MaTeMaTHYeCKOM MHAYKLUH; IPOBOAUTE 10Ka3aTeIbHbIE PACCyKICHHs MIPU PELICHUM 3ajad, OLIEHUBATh
JIOTHYECKYIO MPABUIBHOCTH PACCyKICHUIA;

- YMEHHUE ONEpHpPOBATh MOHITUAMHU: MHOXKECTBO, MOJMHOXKECTBO, ONEpalMM HaJ, MHOXECTBAMU;
YMEHHUE HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Ui OMHCAaHUS pPEalbHbIX IMPOIECCOB U
SBJICHUM, Y IIPU PELLICHUHU 3aJ]a4, B TOM YHUCJIE U3 APYTUX yU4eOHBIX PEAMETOB;

- YMEHHE ONEpUpOBaTh MOHATUSAMHU: rpad, CBsI3HBIA Tpad, AepeBo, HUKI, rpad Ha IIOCKOCTH;
yYMEHHE 33aBaTh U ONMCHIBaTh I'padbl Pa3IMYHBIMKM CIIOCOOAMU; HMCIIOJIB30BaTh rpadbl MU PELICHUU
3ajay;

- yMEHHe CBOOOHO ONEPUPOBATh MOHATUAMU: COUETAHUE, IEPECTAHOBKA, YUCIIO COUYETAHUMN, YHCIIO
NEpecTaHOBOK; OMHOM HpIOTOHA; yMeHHE NPUMEHATh KOMOHMHATOpHBbIE (AKTBl M PACCYXICHHS s
pelLeHus 3a1a4;

- YMEHHE ONEpHpPOBATh MOHATUAMHU: HATYpaJbHOE YHCIO, LEN0e YHUCIO0, OCTAaTOK IO MOJYIIIO,
palMoOHAIBHOE YHCJIO, MPPALMOHATIBHOE YHCIIO, MHOXKECTBA HATYpaJIbHBIX, LEJbIX, PAlMOHAIBbHBIX,
JeWCTBUTENBHBIX YHCEN; YMEHHE MCII0JIb30BaTh MPU3HAKU JIEIMMOCTH, HAUMEHBIINNA 00Ul AeTUTeNb U
HauMeHblIee o0lee KpaTHOE, alropuTM EBKInAa Npu pelieHud 3a1ad; 3HAKOMCTBO C pa3iIMYHBIMHU
MO3UIIMOHHBIMH CUCTEMaMH CUHCIICHHS,

- yMEHUE CBOOOJHO ONEpPHPOBATh IOHATUAMHU: CTENEHb C LEJIbIM IIOKa3aTeleM, KOpPEHb
HATypaJbHOM CTENEHH, CTENeHb C palMOHAJbHBIM IIOKa3aTeleM, CTENeHb C JCWCTBUTEIbHBIM
(BeleCTBEHHBIM) ITOKa3aTeseM, JJorapuM 4uciia, CHHYC, KOCUHYC U TAHT€HC IPOM3BOJIBHOIO YHCIIA;

- YMEHHE ONEpUpPOBaTh MOHATHAMM: TOXIECTBO, TOXXIAECCTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa YPABHEHUIN M HEPABEHCTB, PABHOCHIIBHOCTb YPABHEHUIl, HEPABEHCTB U CHUCTEM,
panroHaIbHbIE, UppanvoHaIbHbIE, noKa3aTeJbHbIE, CTETICHHBIE, JorapupMHUUEcKue,
TPUTOHOMETPUUECKUE YPAaBHEHMs], HEPABEHCTBA U CHCTEMBI; YMEHHUE pellaTh ypaBHEHUs, HEPABEHCTBA U
CHCTEMBI C IOMOIIBIO PA3IMYHBIX IPHUEMOB; PEIIaTh yPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPaMETPOM;
IPUMEHATh YPABHEHUS, HEPABEHCTBA, MX CUCTEMBbI JUIs PEIICHUs MaTeMaTHYeCKUX 3aJad M 3a1ad u3
pa3nuYHbIX 001aCTeH HAYKH U PEeaTbHOM KU3HH,

- yMeHHEe CBOOOHO OMEpUPOBATh MOHATUIME: Tpaduk GyHKIMH, oOpaTHas (PYHKITUS, KOMIIO3UITUS
byHKkuMid, nuHeitHas (QyHKIUA, KBaJpaTUyHas (QyHKUUS, CTENEHHas (DYHKIUS C LIEJIBIM IOKa3aTeseM,
TPUTOHOMETPUUYECKUE (YHKLIMH, OOpaTHblE TPUIOHOMETPUUYECKHE (DYHKLUHU, TIOKa3aTelbHas U
norapupmuueckas (QYHKIHUU; YMEHHE CTPOUTHh Trpadukud (YHKIMUNA, BBIIOIHATH IPeoOpa3OBaHUs
rpagukoB PyHKITUI;

- YMEHHE HCIONb30BaTh Tpapuku (YHKUUN A7 H3yYEHHs INPOLIECCOB M 3aBUCUMOCTEH INpu
peleHnH 3ajad4 M3 JpPYrHx Y4YeOHBIX NPEAMETOB M M3 PEaJbHOM JKU3HU; BBIpaXkaTb (OpMyIaMu
3aBHCHUMOCTH MEX/y BeJTUUYNHAMH;

- yMEHHE CBOOOJHO ONEpPHUPOBATH IMOHATUSAMH: YETHOCTh (DYHKIUH, NMEPUOAMYHOCTh (DYHKIHH,
OrPaHUYEHHOCTH (DYHKIIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM (YHKINHU, HAUOOJbIlIee 1 HAUMEHbIIIEE
3Ha4eHUs QYHKIUU Ha IPOMEKYTKE; YMEHUE MPOBOAUTH UCCIIEI0BaHUE QYHKIIUH;

- YMEHHUE HCHOJb30BaTh CBOMCTBA M TpaduKu (PyHKIMHA AN pelieHusl YpaBHEHUH, HEPAaBEHCTB U
3a/1a4 C mapaMeTrpamMu; u3o0pakaTh Ha KOOPAMHATHOMW IIJIOCKOCTH MHOJKECTBAa PEIICHHI YpaBHECHH,
HEPaBEHCTB U UX CHCTEM;

- yMeHHEe CBOOOJHO  ONEpUPOBaTh MOHATUSAMM:  IOCJIEOBAaTEIBHOCTh,  apupMeTHYecKas
mporpeccusi, reoMeTpuYecKas Nporpeccusi, OCCKOHEYHO YyObIBaloIlasi TeoMEeTpUYecKas MpPOrpeccus;



yYMEHHE 337aBaTh [10CIIE0BATEIBHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (hOPMYIT;

- YMEHHE ONEpUPOBaTh MOHATHUSMHU: HENPEPHIBHOCTH (YHKIMH, aCUMOTOTH rpaduka (yHKIHH,
mepBasi ¥ BTOpash NPOM3BOAHAS (YHKIMH, T'€OMETPUYECKHH ¥ (PHU3MYECKUl CMBICT MPOU3BOIHOMH,
nepBooOpasHasi, ONpeaesIeHHBI MHTErpajl; yMEHUE HAaXOIUTh aCHMITOTHI rpaduka (yHKIHH; yMEHUE
BBIYHCIIATH TPOU3BOJIHBIC CYMMBI, TPOW3BEACHUS, YAaCTHOTO W KOMIO3WIMH (YHKIUH, HAXOIWTh
ypaBHEHHE KacaTeabHOU K TpaduKy QyHKINU;

- YMEHHE UCTIONIB30BaTh MMPOM3BOIHYIO JUIS UCCIEOBAaHUS (QYHKIUH, 151 HAXOXKICHHS HAMIyIIeTo
pelieHusl B MPUKIAAHBIX, B TOM YHCIIE COLMATBHO-DKOHOMUYECKUX M (U3NYECKUX 3ajayax, Jyis
OIPEIETICHUSI CKOPOCTH M YCKOPEHHMS; HAXOAWTH IIOMAAN M 00BEMBI (UTYp C NOMOIIBIO MHTErpaa;
MPUBOAUTH PUMEPBI MATEMAaTHUYECKOTO MOJICTTMPOBAHUS C TOMOIIBIO TU(PepeHIINATbHBIX YPAaBHEHU;

- YMEHHE OIEepPHPOBATh IMOHATHSIMHU: KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUIEKCHBIC YHCIIA,
MOJyJb U apryMEHT KOMIUIEKCHOTO 4YHcia, (opMa 3amuCH KOMIUICKCHBIX 4YHCeN (FeoMeTphyYecKas,
TPUTOHOMETpHYECKass M ainredpanyeckas); yMeTb IPOU3BOIUTH apH(MeTHYecKHe JeHCTBUS C
KOMIUIEKCHBIMU YHCJIaMU; TIPUBOJIUTH IPUMEPHI HCIIOJIb30BAaHHS KOMIUIEKCHBIX YHCET;

- yMEHHE CBOOOJIHO ONIEpUPOBATH MOHATHUAMU: CpeHee apu(pMETHIECKOe, MeaHa, HanbobIIee 1
HaMMEHbIIEe 3HAYEHUS, pa3Max, IUCIEPCHs, CTaHJApTHOE OTKJIOHEHHWE MJIsi OMHCAHUS YHCIOBBIX
JTaHHBIX; YMEHHE HMCCIICAOBATh CTATUCTUYECKHE JTaHHBIC, B TOM YHCIIC C NMPHUMEHEHHEM TIpaUuecKHX
METOZOB M JJIEKTPOHHBIX CPEACTB; rpa)UyecKu HCCIEI0BaTh COBMECTHBIC HAOIIOACHHUS C TOMOIIBIO
JMarpaMM pacCerBaHUs U JJUHEUHON perpeccun;

- YMEHHE HaXOAUTh BEPOSTHOCTU COOBITUH C MCIIOJIIb30BaHUEM TI'papHuecKUX METO/I0B; PUMEHSTh
IJISL peneHus 3a1ad (GopMyIIbl CIOKEHHS M YMHOXEHUSI BEPOSTHOCTEH, (POPMYITy TIOIHOW BEpOSTHOCTH,
bopmyny bepHynnu, komOuHaTOpHBIE (PaKTH U (HOPMYJIIBI; OLIEHUBATH BEPOSTHOCTH PEATbHBIX COOBITHI;
YMEHHE  ONEpHpOBaTh IOHATHSAMHU:  CIydaiiHas  BEJIMYMHA,  paclpelesieHHe  BEPOSTHOCTEH,
MaTeMaTHYeCKOe OKUIAHUE, TUCTIEPCHs U CTaHAAPTHOE OTKIOHEHHE CIyYailHON BETUYMHBI, (YHKIUU
pacmpeseneHus U MIOTHOCTH PaBHOMEPHOTO, MTOKA3aTeIbHOTO M HOPMAIBHOTO PACIpeieNIeHUH; YMEHNE
UCIOJIb30BaTh CBOMCTBA M3YYEHHBIX pAcCHpeAeTIeHUN Ui pelieHHs 3a/ad; 3HAKOMCTBO C MOHSATHSIMU:
3aKOH OOJIBIIMX YHCEJI, METO/IbI BEIOOPOYHBIX MCCIEOBAHHI; YMEHUE IPUBOANTH IIPUMEPHI IPOSIBICHUS
3aKOHa OOJIBIINX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

- yMeHHEe CBOOOHO ONEepUpOBATh MOHATHAMH: TOYKA, IPsAMast, INIOCKOCTb, IPOCTPAHCTBO, OTPE3OK,
Jqy4, TUIOCKHHM yroj, OBYTPaHHBIA YroJ, TpEeXIpaHHBIH yToJ, IepeceKarolfecs, MapajuleibHbIe U
CKpEIIMBAIOIINECs IpsSIMbIE, MapajuIebHOCTh M TEPIEHANKYJIAPHOCTh MPSAMBIX M IIJIOCKOCTEH, Yo
MEXIY TMPSMBIMH, YTOJ MEXIy MpsAMOW U IUIOCKOCTBIO, Yrojl MEXIYy IUIOCKOCTSMH; yMEHHUE
UCTIONIB30BATh TIPH PEUICHUH 3a]ad M3y4eHHbIC (DAaKThl M TEOpPEMbl IUIAHUMETPUH; YMEHHE OLICHHBAThH
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUpOBaTh MOHATUSIMH: MHOTOIPaHHMK, CEUCHHE
MHOTOTPaHHHKA, TPAaBUIBHBI MHOTOTPAaHHUK, NTPHU3Ma, MUpaMuaa, GUrypa M MOBEPXHOCTh BpAICHHS,
WIMHAP, KOHYC, ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHHS KOHYCa U IIMIIMHIIPA, TapalljiebHbIe OCH
WIN OCHOBAHMIO, CEYCHHUE IIapa, MIOCKOCTh, Kacaromascs cepsl, IUINHAPA, KOHyCca; YMEHHUE CTPOHUTh
CeYeHHe MHOTOTPaHHUKA, H300paXaTb MHOTOTPAHHUKH, (PUTYpBI U TOBEPXHOCTHU BPALICHUS, UX CEUCHUS,
B TOM YHCJI€ C TIOMOIIBIO 3JEKTPOHHBIX CPEACTB; YMEHHUE NMPHUMEHSITH CBOMCTBA T€OMETPHUUECKHUX (HUTYp,
CaMOCTOSITENILHO (POPMYJIUPOBAThH ONPEACICHUS N3Y4aeMbIX (UTYP, BBIIBUTaTh TUIIOTE3bI O CBOMCTBAX U
NpU3HaKaX TeOMETPUYECKUX (UTyp, OOOCHOBBIBATH WM ONPOBEPraTh HX; YMEHHE IPOBOANTH
kinaccuukanuioo (Uryp MO pPa3IUYHBIM TNPU3HAKAM, BBINOJIHATH HEOOXOAMMBIE OMOJIHUTEIbHBIC
MOCTPOCHMS;

- yYMEHHE CBOOOJIHO ONEPUPOBATH MOHATHAMMU: IUIOMAAb (GUTYPBI, 00beM (UTypHI, BEIHYMHA yTJa,
paccTOsHUE OT TOYKH JIO0 MJIOCKOCTH, PACCTOSHHE MEXKAY MPSMBIMH, PACCTOSHHE MEXKAY IUIOCKOCTSIMH,
wiomaab chepsl, IUIOMAAL MOBEPXHOCTH NHPAMHJbI, MPU3MbI, KOHyCa, IIMHApPA, 00BEM KyoOa,
IPSMOYTOJIBHOTO TMapaiieenunesa, MMpaMiIbl, TPU3Mbl, HWINHAPA, KOHYyca, I1apa; YMEHHE HaXOIAUTh
OTHOIIIECHHE 00BEMOB MOAOOHBIX QUTYD;

- yMEHHE CBOOOIHO ONEepHpOBATh MOHATHAMU: JBIDKCHUE, TAPAJUICIBHBIN IEPEHOC, CHMMETPHS Ha
IUIOCKOCTH U B MPOCTPAHCTBE, IMOBOPOT, IpeoOpa3oBaHue Moa00UsA, MOAOOHBIE (UTYpPBHI; yMEHHUE
pacro3HaBaTh paBHBIC U MOJOOHBIE (QUTYPHI, B TOM YHCIE B MIPUPOAE, HCKYCCTBE, apXUTEKTYPE; YMCHHE
UCTOJb30BAaTh TEOMETPUUYECKHE OTHOIIEHUS, HAXOAUTh TE€OMETPUYECKHE BEIMYUHBI (UIMHA, YTOI,



U0/, 00BEM) IIPU PEIIEHUH 3a/1a4 U3 APYTUX yU4EOHBIX MPEAMETOB U U3 PEAIbHOM KU3HH;
- yMeHHE CBOOOIHO OINEpUPOBATH MOHATUSMHU: MPSIMOYIOJbHAs CHCTEMa KOOPIMHAT, BEKTOD,
KOOpJAWHATBl TOYKHM, KOOPAUHATBI BEKTOpPAa, CyMMa BEKTOPOB, IIPOM3BEIECHUE BEKTOPA HA YHUCIIO,
pas3ioXeHue BEKTOopa Mo 0a3ucy, CKaJlIpHOE IMPOU3BEACHHE, BEKTOPHOE IMPOU3BEICHUE, YTOJI MEXKIY
BEKTOPAMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METOJ Ul PELICHUS T€OMETPUYECKUX
3aJad M 3a1a4 JPYrHX Y4eOHBIX MpPEIMETOB; ONEPHPOBATh MOHATHUAMHU: MaTpuma 2 x 2 u 3 x 3,
OIIPEACIUTENb MAaTPUILIBI, TEOMETPUUECKUI CMBICIT ONIPEACINTEIS;
- YMEHHE MOJEINPOBATh PEAbHBIE CUTyallUM Ha SA3BIKE MAaTEMAaTUKH; COCTABIIATH BBIPAKEHUS,
YPAaBHEHHMsI, HEPABEHCTBA M UX CUCTEMBI IO YCJIOBUIO 3aJa4d, MCCIENO0BAaThb IOCTPOEHHBIE MOJEIH C
UCTOJb30BAHUEM  ammapara ainreOpbl, HWHTEPIPETHPOBATh IOJYYEHHBIH  pe3ynbTaT; CTPOUTh
MaTEMaTHYECKHE MOJEIIN C MIOMOIIBIO T€OMETPUYECKUX MOHATUN U BEJIMYMH, PEIIATh CBSI3aHHBIE C HUMU
IIPAKTUYECKUE 33Ja4M; COCTaBIATh BEPOSTHOCTHYIO MOJAEIb M HWHTEPIPETUPOBATH IOJYUYEHHBIN
pe3ysbTaT; pemarb NPUKIAAHBIE 33aJa4d CPEICTBAMM MATEMaTHYECKOIO aHaliu3a, B TOM 4YHCIE
COIMAJIEHO-9)KOHOMHUYECKOTO U (PH3MUECKOTO XapaKTepa;
- yMEHUE BBIOMpATh NOAXOAALIMM METON Ui pELIeHHs 3aJauyd; I[OHMMaHUE 3HAYUMOCTH
MaTeMaTHKU B U3yYEHUH NPUPOAHBIX M OOIIECTBEHHBIX MPOLIECCOB M SBJICHUN; YMEHHE PACIO3HABATh
IIPOSIBJICHUE 3aKOHOB MATEMaTUKH B HCKYCCTBE, YMEHHME IPHUBOAUTH IPUMEPBl MaTEMaTUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOW MaTeMaTHYECKOU HAYKH.

4. OGBEM JUCHUILIVHLI U BUJIbl YYEBHOM PABOThHI

OOuwmii 00beM TUCHUIUIMHBI COCTaBIsIeT 328aKaJeMUUECKUX YacOB.

Ounas dhopma 00yueHus

Bun yuebHoli paboThl Bcero uacos 1 Cemectpet >
AyauTOpHBIE 3aHATHS (BCEro) 320 128 192
B TOM YHCIIE:
Jlexmu, ypoxu (JI) 130 64 44
Cemunapsi (C) 174 64 23
KoncynbTanus 2 - 2
CamocrositesbHas padora (Bcero) (CP) 8 8 -
B TOM YHCJIE:
CaMonoJIroToBKa (CaMOCTOSITEIbHOE N3YYEHHE PaA3JIeioB,
npopaboTKa U TOJATOTOBKA U MOBTOPEHHE JEKIIMOHHOTO 3 3 44
MaTepuaia U MaTeprajia yueOHUKOB M YUY€OHBIX TTOCOOUH,
IOJIFOTOBKA K CEMUHApaMm)
IIpomeskyTOUHAS aTTeCTALMS 14 - 14
dopma MPOMEKYTOUHOM aTTECTALNU KOHTp. pald | dK3aMeH
O06mmii 00bem, yac 328 136 192

3aounas popma oOyueHust

Bun yuebnol paboThl Bcero wacos 1 Cemectpel >
AyauTOpHBIE 3aHATHS (BCEro) 38 128 192
B TOM YHCJIE:
Jlexuuu, ypoku (JI) 14 6 8
Cemmunapsi (C) 20 10 10
Koncynpranus - - -
CamocrosiTesqibHasi padora (Bcero) (CP) 8 118 172
B TOM YHCIIE:
CamonoaroroBka (caMoCTOATENbHOE U3yUECHUE PA3/CIIOB, 3 118 )
npopaboTKa ¥ MOJArOTOBKA M MOBTOPEHHE JIEKLIIHOHHOIO




MarepHalia U MaTepuaia y4eOHUKOB U y4eOHbIX TTOCOOHiA,

MOATOTOBKA K CEMHHApaM)

IIpome:xkyTOUHASI ATTECTAIUA 4 2 2
dDopma IPOMEKYTOUHOM aTTECTALNHI KOHTp. pa0d | 9K3aMeH
O0mmii 00LeM, Yyac 328 136 192

5. COAEP)KAHUE U CTPYKTYPA JTUCHUIIJIMHBI

5.1 Conep:xaHue IMCUMILINHBI

Ne
HaumenoBanue pasnena
paszaena Coneprxanue paszena (TemMbl)
(TeMbr)
(TembI)
1. MaremaTuka: ajredpa u HayaJia MATEMATHYECKOr0 aHAJIM3a
Pemienne 3agay C HMCIONB30BAaHMEM CBOMCTB 4YHCET H
CHCTEM CUMCJICHUS, JETUMOCTH, JOJIEM U 4acTel, MPOLEHTOB,
MOAyJIer uyucen. Pemenne 3a1ad ¢ UCNOJIb30BaHUEM CBOMCTB
1 [ToBTOpEHME cTeneHe W  KOpHEH, MHOTOYICHOB, MpPeoOpa3oBaHUM

MHOTOYJICHOB ¥  JPOOHO-pallMOHANBHBIX  BBIPAKEHUH.
Pemienue 3amad ¢ MCHOJB30BaHUEM TpayCHOM MEpBI yIiia.
Moyip yncna u ero CBOMCTBA.

DJIEeMEHTHI TEOPUH
2 MHOXECTB U
MaTeMaTUYECKON JIOTUKHA

MHuoxecTBa  (YUCJIOBBIE, TEOMETPUYECKUX  (UTYD).
XapakTepuCTUYECKOEe  CBOMCTBO,  DJJIEMEHT  MHOXECTBA,
MycToe, KOHEYHOe, OeCKOHeYHOe MHOXecTBO. CrmocoOsl
3a1aHUs MHOECTB [ToagmMHOXeECTBO. OTtHomeHus
NPUHAJJISKHOCTH, BKJIIOYEHHUs, paBeHCTBA. Omnepauuu Haj
MHOkecTBaMu. Kpyru Diinepa. KoHeuHble u OecKOHEUHBIE,
CUETHbIE U HECUETHbIE MHOXKECTBA.

UctunHble W JOXKHBIE BBICKA3bIBAHMS, OIEpalluu Ha
BBICKa3bIBAaHUSIMHU. Aneebpa BbICKA3bIGAHULL. CBs3b
BBICKA3bIBaHUM ¢ MHOXKECTBaMU. KBaHTOpHI CyI11€CTBOBaHUS U
BCEOOIIHOCTH.

3aKoHblI JIOTUKUA. OcHOBHble 102udecKue npasuia. Pemenmne
JOTMYECKUX 3a/auC HCMOJIb30BAHUEM KpyroB Ouiepa,
OCHOBHBIX T102UYECKUX NPAGUIL.

VYmozakmoueHuss. OOOCHOBaHMSI M JIOKa3aTelIbCTBO B
MaTeMAaTHKE. TeopeMsl. Buaet MaTEeMaTUYECKUX
YTBEPXKACHHUN. Buowl ookazamenvcme. Mamemamuyeckas
UHOYKYUS. Ymeeporcoenus: obpammoe OaHHOMY,
NPOMUBONOJIONCHOE, obpamuoe NPOMUBONOTIOHNCHOMY
oannomy. llpu3Hak ¥  CBOWCTBO, HEOOXOAMMBIE U
JIOCTaTOYHBIE YCIIOBUSI.

OcnosHnas meopema apupmemuxu. Ocmamxu u cpagHeHus.
Aneopumm Esexiuoa. Kumatickass meopema 06 ocmamkax.
Manas meopema Depma. q-uunvle cucmemvl CHUCTEHUSL.
Dyuxyus Dinepa, 4ucio U cymma oenumeneii HamypaibHO20
yucaa.

3 Yucna v BeIpaykeHUs

JleMicTBUTEIBbHBIC YHCIIA.

ToxaecTBeHHBIE MPpeoOpa3oBaHUs.

CreneHbr ¢ JOCHCTBUTEIHLHBIM IIOKa3aTeJIeM, CBOMCTBa
CTETICHH.

Jlorapudm umcma, cpoiictBa sorapudma. JlecaTuaHbII
norapudm. Hucno e. Hamypanvuwiii nocapughm.




[IpeobpazoBanue orapuMUIECKUX BHIPAKCHUH.

YpaBHEHHUs U HEPABEHCTBA

Pemenne 3amad ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB H
CHUCTEM HEPABEHCTB C OJHOM IEPEMEHHOH, C NPUMEHEHUEM
M300paKeHUs YUCIOBBIX TPOMEKYTKOB.

I'paduueckoe penieHre ypaBHEHU U HEPABEHCTB.

HppauroHanbHble YpaBHEHHS 1 HEPABEHCTBA.

[Ipocreiimme noka3areabHble YpaBHEHHs U HEPABEHCTBA.

CucreMbl MOKa3aTeNIbHBIX YPAaBHEHUN U HEPABEHCTB.

Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA.

Cuctembl 1orapupMUUIECKUX YpaBHCHU HHEPABEHCTB.

TpuronomeTpuyeckrue ypaBHEHUS U1 HEPABEHCTBA.

CucTtembl TPUTOHOMETPUYECKUX YPABHEHHUI 1 HEPABEHCTB.

Memoo unmepsanog 01 peutenus HepaseHCma.

I'paghuueckue memooul pewrenus: ypagHeHutl U HEPAGeHCma.
Pewenue  ypasmenuii  u  Hepagencms,  codepicaujux
nepemeHHyI0 o0 3HAKOM MOOYJI.

Cucmembl  noxkazamenvuvlx,  Jo2apu@Pmudeckux  u
uppayuonanvhvix ypaeuenuu. Cucmemvl NOKA3AMeENbHLIX,
Jlo2apupmuuecKux HepageHcma.

Ypasnenus, cucmemvl ypasnenuii ¢ napamempom.

OyHKIUU

CrenenHas ¢pyHKIUANEE CBOICTBA, U rpauK.

Bzaumno  obpammuvie  ¢ymkyuu. Ipaguku  83aumno
00pammuvix yHKYU.

Penrenue 3aa4 ¢ UCMONBb30BaHUEM YHCIOBBIX (DYHKIMHA U
ux rpapukoB. Vcrnonp3oBaHHEe CBOMCTB M IpaduKOB
JUHEWHBIX W KBaJpaTWYHbIX  (QyHKIMH,  oOpaTHOM

IPONOPLUHUOHATIBHOCTH U PYHKLIUU Y = \/; .

[TokazaTenpHast GyHKIHS U €€ CBOWCTBA, U TpaduK.

Jlorapugmuueckas pyHKIUS U €€ CBOMCTBA, U rpaduk.

Tpuronomerpudeckas OKpyKHOCTb, paJiiaHHast Mepa yriia.
CuHyc, KOCHHYC, TaHTE€HC, KOTAaHT€HC MPOU3BOJIBHOTO YIJIA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO M CICACTBUS M3
HETO.

3HaueHHs TPUrOHOMETpUdecKuX (GyHKimi s yrimos 0°,

300, 45°, 60°, 90°, 180°, 270°. (0, —, — = = pvan). dopayes
2 2 2 b 9 . b 6’ 4’3’ 2’p . p y

CNLOJICEHUSI  MPULOHOMEMPUYECKUX — QYHKYul,  @popmynsl
npusedenust, hopmyvl 0BOUHO20 ApeyMeHmd.

TpuronomeTrpuueckre QyHKITUH.

Tpuronomerpuyeckue@yHKIUK ¥ = COSX, Y =Sinx, y = tgx.
Dyuxyus y = Cctgx . CaoiicTBa u rpaduxu
TPUTOHOMETPHUUECKUX (PYHKITHIA.

OOGparHbIe TPUTOHOMETPHUECKUE (QYHKITUH.

ApPKKOCHUHYC, apKCUHYC, apKTaHT€HC yucna.
Apxkomaneenc wuwucna. IlpocTedlliie TPUTOHOMETPUUYECKUE
ypaBHeHus. PelieHne TpuroHoMeTpUIeCKUX YpaBHEHUN.

Obpammusie mpueconomempuyeckue GyHKYUU, uUx ceolucmea
u epaguxu. Pewenue npocmenuiux mpuecoHOMempuyecKux
Hepagencma.

Hymu  ¢yHKOMH, TPOMEXKYTKH  3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh. HamuOospliee ¥ HauMeHbIlIee 3HAYCHHUE
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¢byukuuu. [Tepuoanueckre GyHKIpH. YeTHOCTh U HEYCTHOCTD
bynkumii. CioxHbIe QYHKITUU.

Ilpeobpaszosanusi  epagukos  Gyukyuil: cosue  800.b
KOOPOUHAMHBIX OCell, PACMAICEHUE U CHCamue, OmpaiceHue
OMHOCUMENbHO KOOPOUHAMHBIX OCell.

OJIEMEHTEI
MAaTEMATHYECKOTO aHaJIN3a

[TpousBoanas pyHkiuu B Touke. KacarenpHas k rpaduxy
¢ynkuuu.  T'eomerpuueckuit u  (QuU3HYECKH  CMBICH
npou3BogHOW. [Ipom3BogHBIE 3JIEMEHTAPHBIX  (PYHKITUH.
Ipasuna ouggepenyuposanus.

Bmopas npouszeoouas, ee ceomempuueckutl u QusuyecKui
CMbICIL.

[Tonsite o HenpepbIBHBIX (PyHKIMSIX. TOYKH 3KCTpeMyMma
(MakcumMyMa ¥ MuUHHMyMa). MccrnenoBaHue 3lIeMEHTapHBIX
GyHKIMI HA TOYKH SKCTpeMyMa, HauOoJIblliee ¥ HauMEHbIIIee
3HaYeHHUE C MOMOILBIO MPOU3BOIHON. [locmpoenue epaguros
@yHKyulli. ¢ nomMoOwwlo  Npou3eooHvix.  Ilpumenenue
NPOU3BOOHOU NPU PeuleHUU 3a0ay.

[TepBoobpazHasi. Ilepsoobpasnvie 1eMeHMAaPHbIX
@yuxyui. Ilnowaos kpusonunetinou mpaneyuu. Dopmyna
Hvromona-Jleiibnuya.Onpedenennwviii unmeepan. Bviuucnenue
naowaoeu HNIOCKUX ueyp u 06vemMo8 men 6paujenus ¢
HOMOWBIO UHMe2pand.

MareMaTHKa: BCPOATHOCTb U CTATUCTHKA

CraTucTtuka u Teopus
BEPOATHOCTEM, JIOTUKA U
KOMOMHATOpHKa

Pemenne 3amau Ha TabmmuHOoe W Tpaduyueckoe
MPEACTaBICHUE JaHHbIX. Mcmosb30BaHUME  CBOMCTB U
XapaKTePUCTHK YMCIIOBBIX HAOOPOB: CPEAHHMX, HAHOOJBIIETrO
¥ HauWMEHBIIETO 3HAYeHUSs, pa3Mmaxa, ducnepcuu. Pewenue
3a0ay Ha onpedeieHue Yacmomsl U 6epPOSMHOCMU COObIMULL.
Buviuucnenue éeposmuocmeii ¢ onvimax ¢ pagH0803MONCHLIMU
neMeHmapHuiMu ucxooamu. Pewenue 3aday ¢ npumenenuem
Komounamopuxu.  Pewenue  3a0au  na  @vluucieHue
6eposimHOCmell  He3asUCUMBIX — cOObimuill,  NpUMeHeHUe
Gopmynvl  crodcenus  eeposmuocmeii. Pewenue 3aoay ¢
npumeneHuem ouazpamm iiepa, oOepesa 6eposIMHOCMel,
@opmynvl beprynnu.

Yenosnas eeposmuocmy.lIpaguno VMHONCEHUS
eepossimuocmeu. Popmyna noaHol 6eposmHOCmU.

Juckpemmnuie caydatinvle BENUUUHDI u
pacnpeoenenus.Hezasucumbie cryyaiinvie BENUYUHDL.
Pacnpeoenenue cymmovr  u  npouzgedeHus  He3a8UCUMBLX
CYYAUHBIX BETUYUH.

Mamemamuueckoe odcudanue u Oucnepcusi Cay4auHou
senuuunvl. Mamemamuueckoe odxcudanue u OUCnepcusi CyMmul
cayyainvlx  eenuyuH. I eomempuueckoe  pacnpeoeneHue.
bunomuanvnoe pacnpedenenue u e2o ceoiicmaa.

Henpepuvisnuvie  cnyuaunvie  eenuuunvt. Ilonamue o
niomuocmu eeposmuocmu. Pasnomepnoe pacnpedenenue.

Ilokaszamenvroe pacnpedenenue, e2o napamempul.

Ilonamue o Hopmanvnom pacnpeodenenuu. Illapamempol
HOpMabHO20 pacnpeodenenus. [Ipumepnvl ciyuaiHvlx enuyuH,
HOOUYUHEHHbIX — HOPMANbHOMY — 3AKOHY  (NOSPeuHOCmb
UsMepeHutl, pPOCm 4elo8eKa,).
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Hepagencmeo UYebwviwesa. Teopema Bepnyniu. 3axon
OobUUX yucen. Boibopounwiii Memoo usmepeHus
sepoamunocmei. Poav 3axkona 6onvwux yucen 6 Hayke,
npupoode u oowecmae.

Kosapuayus oeyx cayuatinvix eenuuun. Ilowamue o
koaghpuyuenme xoppensayuu. Coemecmuuvle HaAOIIOOEHUS 08YX
CLYYAUHBIX senuduH. Boioopounwiil K03 puyuenm
KOppeasyuu.

TekcToBBIE 3a1aUN

Pemenue 3amau Ha JABWIKEHHWE W COBMECTHYIO PabOTy C
MOMOIUIbIO JIMHEHHBIX U KBAJPAaTHBIX YPAaBHEHUHN U UX CHCTEM.

MareMaTuka: reoMeTpus

I'eomeTpus

Pemenue 3amad ¢ mnpuMEHEHHEM CBOWMCTB (uryp Ha
IJIOCKOCTH. 3aJaud Ha JI0Ka3aTeNIbCTBO U IOCTPOEHUE
KOHTprnpuMmepoB. HMcmosib30BaHME B 3aJadax MPOCTEUIINX
JOTUYECKUX TmpaBwi. PelieHue 3agad ¢ HMCHOJIb30BAaHUEM
TEOPEM O TPEYTOJbHUKAX, COOTHOLIEHUH B MPSAMOYTOJIbHBIX
TPEeyroJbHUKaX, (aKTOB, CBI3AHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenne 3amau ¢ ucnonb3oBaHHEM (DAKTOB, CBSI3aHHBIX C
OKpY>KHOCTsIMU. Pellienne 3a1au Ha U3MEpEeHUs! Ha TIOCKOCTH,
BBIUKCJICHHUE [UIMH U IUIOIazel. Pewenue 3a0ay ¢ nomoubio
8EKMOPO8 U KOOPOUHAM.

Harmsimaast crepeometpusi. OUTYypbl U MX H300paKCHHS
(xy0, nUpamMua, IIpU3Ma). OcHognvle  nouamus
cmepeomempuu u ux ceoticmea. CeueHust Ky0a 1 TeTpasapa.

Touka, mpsMasi M IUIOCKOCTb B MPOCTPAHCTBE, aKCHUOMBI
CTEPEOMETpUH MU CIEACTBHSA M3  HHUX. B3amMmHOoe
pacnoyioXKeHUe NPsIMBIX U IJIOCKOCTEl B MPOCTPaHCTBE.
[TapannenbHOCTh OPSAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE.
N300paxkeHne mMpocTEHIIMX MPOCTPAHCTBEHHBIX (UTYp Ha
IIJIOCKOCTH.

Paccrostaus Mmexay purypamu B IpOCTPaHCTBE.

VYrnel B npoctpaHcTBe. [lepneHauKyIspHOCTh MPSMBIX U
IIJIOCKOCTEM.

[Ipoekmus  ¢urypel  Ha  IUIOCKOCTb. [Ipusznaku
NEePHEHAUKYISIPHOCTA  MHPSMBIX U IJIOCKOCTEH B
npocTpaHcTBe. Teopema 0 Tpex NepneHIUuKyIsIpax.

MHOrorpaHHuKH. [Tapannenenunen. CBoiicTBa
NpsIMOYTOJIBHOTO Tapauienenumnena. Teopema I[ludaropa B
npocrpaHctse. [Ipusma m nupamupa. IlpaBunpHas nupamuaa
W mnpaBuibHas npusMma. llpsmas nupamuga. IJIEMEHTHI
MPU3MBbI U TUPaAMUJIBIL.

Tena BpalieHus: UMIMHAP, KOHYC, cdepa u 1ap.
OCHOBHBIE CBOMCTBA MPSIMOT'O KPYTOBOTO IIUJIMHAPA, TPSIMOTO
KpyroBoro konyca. I3o0paxenue Ten BpalleHUS Ha
IJIOCKOCTH.

IIpeocmasnenue 06 yceueHHOM KOHYCe, CeYeHUs KOH)Ca
(napannenvHoe OCHOBAHUIO U NPOXOOsAujee yepe3 BepuiUHy),
ceuenuss YuruHopa (napaiieibHo U NepreHOUKyIAPHO OCU),
cevenus wapa. Pazeepmka yununopa u konyca.

IIpocmetiwiue KomMOUHAYUU MHO202PAHHUKOE U  Mel
epawjenus — mexucoy  coboi. BbIUUCIEHHWE  DIIEMEHTOB
MPOCTPAHCTBEHHBIX GUTYp (pedpa, TMaroHau, yIibl).
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[Imomane NOBEPXHOCTU NPABUIBHON MUPAMUIBL U IIPAMOM
npusMmbl.  [lmomaas MOBEPXHOCTH MPSMOTO  KPyroBOTO
UWIMH]IPA, IPSIMOTO KPYrOBOTO KOHYCA | II1apa.

[Tonsitue 06 o6veme. OObeM MUPaMUIBI U KOHYCA, TPU3MBbI
u mmmHapa. O6beM mapa.

[Tonsitne o6bema. O6beMbl MHOTOTPAaHHUKOB. OOBEMBI TEI
BpaieHus. Axcuomsl obvema. Bwvieod gopmynr obvemos
NPAMOY20/IbHO20 Nnapaiieienunedd, Npusmsvl U RUPAMUODL.
Dopmynvl 01 HaxodxicoeHuss obvema mempas’opa. Teopemvi
06 omHoweHUsAX 06bEMO8.

Ilooobuvie mena 6 npocmpancmee. COOTHOILICHUST MEXTY
TJIOMIA IMU TTOBEPXHOCTEH U 00beMaMH MOJOOHBIX TEJl.

Heuoicenuss 6 npocmpancmee. napaiienbHulll NEPeHoC,
YEHMPAnbHas — CUMMEmpUsl, CUMMEempPUs  OMHOCUMETLLHO
niockocmu, nogopom. Ceoticmea oeudxcenuu. llpumenenue
O0BUIICEHUT NPU PpeueHUl 3a0ai.

Ipunosicenuss ummezpana K 6bl4UCIEHUIO 00bEMO8 U
nogepxnocmeil men epawjenus. Ilowaos cgepuueckozo
nosca. Obvem wapogozo cnos. Ilpumenenue obvemos npu
peuieHuu 3a0ad.

[Tnomans chepsl.

Pazeepmra yununopa u xowmyca. Ilnomans MOBEPXHOCTH
UWIMH]IpA U KOHYCA.

KoMOuHaImu MHOTOrpaHHUKOB U TEJ BPAILICHUSI.

Bektoper u koopamHaThl B mpocTpancTtBe. Cymma
BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCJIO, YTOJN MEXIy
BekTopamu. KosumHeapHble W KOMIUIAHAPHBIE BEKTOPBHI.
Ckansipnoe npoussedenue eekmopos. Teopema o pasznodiceHuu
géexmopa no mpem HeKoMnianapHvim eekmopam. CranapHoe
npouszeedeHue 8ekmopos 6 KoopouHamax. Ilpumenenue
BeKTOpbI ¥ KOOPAUHATHI B | 6eKMOPO8 NPU peuleHuu 3a0ay Ha HaAXoxcOeHue paccmosHull,

MIPOCTPAHCTBE OnuH, naowjadell u 00beMos.

Ypaeuenue nnockocmu 6 npocmpancmee. Ypaenenue
cpepvl 6 npocmpancmee. Dopmyna 0N GbIUUCTIEHUS
PACCMOAHUSL MeHCOY MOYKAMU 8 NPOCMPAHCHEe.

Pewenue 3a0au u doxkazamenbcmeo meopem ¢ NOMOUbIO
8EKMOPO8 U MemoooM KOOpOuHam. DlleMeHmbl 2eomempuu
macc.

Hcropus marematuku. Bkiaj BbIIAIOIIMXCS MaTEMaTUKOB
B Pa3BUTHE HAYKH; POJIb MATEMAaTUKH B pa3Butuu Poccun.

Meronsl MareMatuku. I Ipumepst MaTeMaTUYECKUX
3aKOHOMEPHOCTEM B pUpoJe, B TOM qucie
XapaKTePU3YIOUINX KPACOTY M COBEPIICHCTBO OKPY>KAIOIIETO
MHpa U NPOU3BEICHUI UCKyccTBa. [IporpaMMHblie cpencTBa u
AIIEKTPOHHO-KOMMYHHKAIIHOHHBIE CUCTEMbl TIPU  PEIICHUU

MaTeMaTUYCCKHUX 3a1a4.
*KypcuBOM BBIZENEHBI AJIEMEHTHI COJACPKaHMs, OTHOCAIINECS K Pe3yibTaTaM, KOTOPHIM OOYYaroIIHecs «IoirydaT
BO3MOKHOCTh HAYIUTHC».
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11 Hctopust maTeMaTuku

12 MeToabl MATEMATUKU

5.2. CTpyKTypa IMCHUIIMHbI(TEMATHYECKOE IJIAHUPOBAHUE)
010]0)

‘ Ne ‘ HaumenoBanue paszena (TeMbl) | KonuuecTBo yacos |
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pasiera Beero bl 113 (C) CP
(TembI)
1 cemectp
1 Maremaruka: anredpa u Hadasaa
MaTeMaTHYeCKOro aHaJIn3a
1.1. IToBTOpEHME 6 4 2 -
12 DNeMEeHTHI Teopuit MHO>KECTB u 6 4 ) i
MaTeMaTU4YeCKOM JIOTUKH
1.3. UYucna u BeIpaxeHUs 8 6 2 -
1.4. YpaBHEHUs U HEPABEHCTBA 32 20 10 2
1.5. DyHKIMU 16 8 6 2
2 MaremaTrKa: BEpOSTHOCTh U CTATHCTHUKA
21 CraTtuctika #W TEOpHUS BEPOATHOCTEH, 17 16 i 1
JIOTHKa ¥ KOMOMHATOPUKA
3. ['eomeTpus
3.1 ['eomerpus 51 16 32 3
Hmoezo 136 74 64 8
2 ceMecTp
1 Maremaruka: anrebpa u Hayaia
MaTEeMaTHYeCKOro aHaJIu3a
1.6. DJIeMEHTHI MaTEMATUYECKOI0 aHATIN3a 44 10 14 20
1.7. DyHKIMU 44 10 14 20
2 MaremaTrKa: BEpOSTHOCTh U CTATHCTUKA
29, Cratuctuka #W TEOpHUs BEPOATHOCTEH, 12 i 12 i
JIOTHKa ¥ KOMOMHATOPUKA
2.3. TekcToBbI€ 331241 10 - 10 -
3. I'eomeTpus
3.2 ['eomerpus 22 10 12 -
3.3 BekTopbl 1 KOOpAWMHATHI B TPOCTPAHCTBE 28 10 16 2
34 Hcropust maTeMaTUKU 6 4 - 2
3.5 MeToabl MATEMATUKU 10 - 10 -
ATTecTanus 14
Koncynpranus 2
Hmozo 192 44 88 44
OO0mmii 00LeM, yac 328 130 174 52
300
Ne KonnuecTBo yacos
pasnena HaumenoBanue pazzaena (TeMbl) Beero 1 113 (C) CP
(TembI)
1 cemectp
1 Maremarurka: anredpa u Hadasaa
MaTeMaTHUYECKOro aHaJIn3a
1.1. IToBTOpEHME 6 6
12 DNEeMEeHTHI Teopui MHO>KECTB u 6 ) ) )
MaTeMaTU4YEeCKOM JIOTUKH
1.3. Uucra u BeIpaXeHUs 8 2 6
1.4. YpaBHEHUs U HEPABEHCTBA 30 2 28
1.5. DyHKIUU 16 2 14
2 MaremaTnKa: BEpOSTHOCTh U CTATHCTHKA
2.1. CTaTUCTHKAa M TEOpHUsl BEPOATHOCTEH, 17 2 15
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JIOTHKa ¥ KOMOMHATOPUKA
3. ['eomeTpus
3.1 ['eomerpus 51 2 2 47
ATTecTranus 2
Hmoezo 136 6 10 118
2 ceMecTp
1 Maremaruka: anre6pa u Hadaja
MaTeMaTHYeCKOro aHaJIn3a
1.6. DJIEMEHTHI MaTEMaTUYECKOIO aHAIU3a 44 2 42
1.7. DyHKIMHU 44 2 42
2 MaremaTuKa: BEpOITHOCTh U CTATUCTUKA
29, Cratuctika W TeOpuUs BEPOATHOCTEH, 12 ) ) ]
JIOTHKA M KOMOMHATOpHKA
2.3. TekcToBbI€ 331241 30 2 28
3. I'eomeTpus
3.2 I'eomeTpus 22 22
33 BekTopsl M KOOPAUHATHL B IPOCTPAHCTBE 22 2 2 18
3.4 Hctopust MmaTeMaThKu 6 2 4
3.5 MeTo1bl MaTEMaTUKHU 10 2 8
ATTecTanus 2
Hmoezo 192 8 10 172
O0mmii 00LeM, yac 328 14 20 290
5.3 IlpakTH4yecKue 3aHATUS U CEMUHAPBI
KonunuectBo
Ne | Nepasgena Hacos
/T ("Ir)eMHLI) Tema
OP0 | 300
1 1 IToBTOpEHME 2
2 2 DJIEMEHTHI TEOPUH MHOXKECTB M MATEMATUYECKOU JIOTUKH 2 2
3 3 Uucra u BeIpaXeHUs 2 2
4 4 YpaBHEHUs U HEPABEHCTBA 10
5 5 DyHKIMU 20 4
6 6 DJIeMEHThI MaTEMATUYECKOI0 aHATIN3a 24
CraTucTHKa U T€OpUS BEPOSITHOCTEH, JJOTUKA U
7 7 12 4
KOMOMHATOpHKA
8 8 TekcToBBIE 3a1aUN 10
9 9 I'eomeTpus 44 2
10 10 BekTopsl M KOOPAUHATHL B IPOCTPAHCTBE 16 2
11 11 Hctopust MmaTeMaThKu - 2
12 12 Metoabsl MaTeMaTUKU 10 2
O01mmii 00HeM, yac 152
5.4 JlabopaTopHbie padoThl - yIeOHBIM TUTAHOM HE MPEyCMOTPEHBI.
5.6 CamocTosiTesibHOE M3YyYeHHE Pa31esoB (TeM) TUCIHUIIIHHBI
KonunuectBo
Ne paznena
(TeMbl) Bomnpocsl, BBIHOCUMBIE Ha CAMOCTOSITEIbHOE U3YUECHHE 4acoB
0P0 | 300
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1 I'eomerpus 22

DJIEMEHTBI TEOPUH MHOKECTB U MATEMATHYECKON JIOTHKH 30

3 UYucna v BeIpayKeHUs 30

4 Joeapughmuueckux Hepagencms. YpasueHus, cucmemvl YpasHeHull ¢ 12 30

VYpaBuenuss u  HepaBeHcTBa  (Cucmemsl  noxazameinbHbIX,

napamempom.)

5 KOOPOUHAMHBIX —OCell, paACmAdNCeHUue U cocamue, OMpadiceHue 20 30

Oyukuuu  (Ilpeobpazosanus  epaguxos Gyukyull: cosue 60071

OMHOCUMEINIbHO Koopdunamezx OCQI:Z)

6 2eomempudeckutl U Quauueckull CMviCl, HOCMpoeHue 2papuxkos 20 30

DJeMeHThl MaTeMaTU4YecKoro aHamusa (Bmopas npouszsoouas, ee

DYHKYULL ¢ NOMOUWBIO NPOU3BOOHDBIX)

6. YYHEBHO-METOINYECKOE n NH®OPMAIIMOHHOE OBECIIEYEHMUME

TACIATITAHBI

1.

1.

6.1. OcHoBHas IUTEpaTypa

Anrebpa n Hayana MareMarnueckoro ananusa 10-11 kmaccer : yue6nuk / . A. Anumos, 0. M.
Komsirun, M. B. TkaueBa [u ap.]. —10-e uzn., crep. — Mocksa : Ilpocsemienue,2022. - 463c. -
ISBN 978-5-09-087759=6. — TekcT : HEMOCPEACTBEHHBIIA.

Anrebpa u Hayana marematudeckoro ananuza 10-11 kmaccsl : yue6nuk / 11I. A. Anmumos, 0. M.
Komsirun, M. B. Tkauesa [u ap.]. —9-e u3a. — Mocksa : [Ipocsemienne,2021. - 463c. - ISBN 978-
5-09-077925-8. — TekcT : HENOCPEACTBEHHBII.

. AnreOpa u Havanma matematudeckoro aHanmu3a 10-11 kmaccer : yueonuk / 1. A. Anumos, 10. M.

Komsirun, M. B. TkaueBa [u 1p.]. — 8-e uza. — Mocksa : [Ipocsemenne,2020. - 463c. - ISBN 978-
5-09-074197-2. — Tekct : HEMOCPEACTBEHHBIM.

I'eometpus 10-11 xmaccer : yuebnuk. JI.C. AtanacsH, B.®. byry3os, C.b.Kagomues[ u ap.]. —
10-e u3n., crep. — Mocksa : [Ipocemenne, 2022, — 287 c¢. - ISBN 978-5-09-087645-2. — Tekcr :
HEIOCPEACTBECHHBIMN.

. T'eomerpus 10-11 kmaccer : yueonuk / JI. C. AtanacsH, B. ®@. byry3os, C. b. Kanomues[ u ap/]. —

9-e u3n. — Mockaa : [Ipocsemenune, 2021. — 287c¢. - ISBN 978-5-09-078569-3. — Teker :
HEMOCPEICTBEHHBIN.

I'eometpus 10-11 xmaccest : yuebnuk / JI .C. Aranacsia, B. @. byryzos, C.b. Kagomues[ u ap.]. —
8-e u31. — Mockaa : [Ipocsemienune, 2020. — 287¢. - ISBN 978-5-09-073883-5. — Tekcr :
HEINOCPEACTBCHHBIMN.

6.2. lonotHUTEIbHAS JIUTEPATypPa

boromonoB, H.B. Anre6bpa wu Hauama aHaimza: YydeOHOE TMOCOOHWE [JIi CPEIHETro

npodeccuonansHoro obpasoanusi/ H. B. boromonoB. — Mocksa : W3znmatensctBo HOpaiit,
2024. — 240 c. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-09525-8. — Tekcr :
NeKTpoHHBIH  //  OOpaszoBarenbHass  minardgopma  FOpaiiT [calT]. —  URL:

https://urait.ru/bcode/536960
I'yce, B. A. T'eomerpus : yueOHOe mocobue i cpeaHero npodeccuoHanbHOro o0pa3oBaHus /
B. A.T'yceB, WU.b. Koxyxos, A.A.IIpokodpreB. — 2-¢ wu3a., ucnp. U jgom. — MoOCKBa :
NznarensctBo FOpaiit, 2024. — 280 ¢. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-
534-08897-7. — Texkct : anexTponnsiid // ObpazoBarenbHas miaatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/541432

6.3. IlporpammHoe o0ecnieueHue

1. [TakeT mporpamm MicrosoftOffice (iumer3noHHOE)
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2. Microsoft Windows (JiiieH3uOHHOE)
3. 7zip (cBOOOIHO pacIpoCTpaHsIeMOe, OTEUECTBEHHOE)

4. AaTuBHpYC (JIMIICH3HOHHOE, OTEYECTBEHHOE)
5. 1C: Tlpennmpusitue 8. KommuiekT mjiss oOydeHUs] B BBICIIUX U CPEIHHX YYEOHBIX 3aBEICHHUSX
(JIM1IEH3MOHHOE, OTEYECTBEHHOE)
6. Spu_orb (cBOOOIHO pacIpOoCTpaHIEMOE, OTEYECTBEHHOE)
7. Hanoromnarensmuk (CBOOOHO pacmpocTpaHsIieMoe, OTEYECTBEHHOER)
8.ITouckosas cucremaRamblerhttp://www.rambler.ru
9.ITouckosas cucremaY andexhttps:// www.yandex.ru
10.ITouckoBas cucremaGooglehttps://www.google.ru
6.4. ba3zpl naHHBIX, MH(GOPMALMOHHO-CIIPABOYHbIC W IOHMCKOBBIe cHCTeMbl, HHTepHeT-
pecypcsbl
1. CnpaBouno-npaBoBas cucrema «KoncynbrantlLmoc» — http://www.consultant.ru/
Hudposoit obpazoBarenbubiii pecypc IPRsmarthttps://www.iprbookshop.ru
O6paszoBarenbHas miathopma FOPAUT - https://urait.ru/
DnekTpoHHas oubnmnoreka «Bce yueOHMKmMy - http://www.sbio.info
[Touckoas cucrema Yandex - https://www.yandex.ru
. Obmepoccuiickuii  matematudeckuid  moptanm  Math-Net.Ru -  Pexum  gocryna:
http://www.mathnet.ru/
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T.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

JIist pean3anuy TUCIUILIHHBI TpeOyeTcs ClieayIoliee MaTepHaIbHO-TEXHHUECKOe 00eCIIeYCHHUE:

—JI1 TPOBEICHHUs JICKLUUH, YPOKOB - ayJUTOPHs, YKOMIUICKTOBAHHAs CIELUAIU3UPOBAHHON
MeOeNnbI0 U TEXHUYECKUMHU CPEeICTBaMU 00ydeHUs: yueOHass MeOesb, SKpaH, MPOEKTOP, HOYTOYK;

—IUTsl IPOBE/ICHUSI CEMUHAPOB - Ay TUTOPUS, YKOMIUICKTOBAHHAS CIICIMATU3UPOBAHHON MeOembio U
TEXHUYECKUMH CPEJCTBAMH 00yUeHHUs: yueOHas MeOelb, SKpaH, IPOECKTOp, HOYTOYK;

—JI1  TPOBEICHHsS  TIPYNIOBBIX  KOHCYJbTALMM -  ayAUTOpHUSA,  YKOMILIEKTOBAHHAs
CHEIUATU3UPOBAHHON MEOCNIbI0 W TEXHUYECKHMHU CpEACTBAMU OOyueHHUs: ydeOHas MeOenb, JKpaH,
MIPOEKTOP, HOYTOYK;

— TSl CAMOCTOSITEIIEHOM paboThI - OMOIMOTEKAa, YNTAITLHBIN 3411 C BBIXOZOM B ceTh MIHTEpHET;

—JI1  IPOBEACHHUS  INPOMEXKYTOYHOM  aTTeCTallud -  ayJUTOpHUs,  YKOMILJIEKTOBAHHAs
CHeIaIu3upOBaHHON MeOeNblo: yueOHas MeOeb.

8. OCOBEHHOCTHU OCBOEHUs JUCIMIIJIMHBI JIMOAMU C O'PAHUYEHHBIMHU
BO3MOXHOCTAMMU 310POBbA

OOyyaromuMcs ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JJ0POBBSI IPEIOCTABISAIOTCS CIielHaIbHbIe
y4eOHUKH, y4eOHBIE TOCOOMS W JUAAKTHUYECKUE MaTepUalibl, CIICIHATbHBIE TEXHHYECKHUE CpPEeICTBa
oOydeHHUsT KOJUJIEKTUBHOTO M HWHIAMBUAYAIbHOTO TIOJB30BAaHUSA, YCIYI'M acCUCTeHTa (ThIOTOpa),
OKa3bIBAIOUIETO  OOYyYarOIIMMCS  HEOOXOAMMYIO  TEXHHYECKYI0 IIOMOIb, a TaKXkKe YCIyTd
CYpAONEPEBOTUUKOB U THGIOCYpAONEepeBOUUKOB. Opranuzanus oOecneuyrBaeT MeYaTHBIMU U/WIH
ANEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMu B (opMax aJanTUPOBAHHBIX K OTPAaHUYCHUSM HUX
3J10pOBBS.

OcBoeHHE TUCIUIUIMHBI OOYYAarOMIMMHUCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/JI0POBBSI MOXKET
OBITH OPraHU30BAHO COBMECTHO C APYTUMHU 00YYAIOIIUMUCS, @ TAK)KE B OTIEIBHBIX TPYIINaX.

OcBOCHHE JUCIHUIUIMHBI OOYYAONIMMHCS C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU  3JIOPOBBS
OCYIIECTBIISIETCSI C y4eTOM OCOOGHHOCTEH  MCHUXO(U3MUECKOrOo  pa3BUTHS, HWHAUBUAYAIbHBIX
BO3MOXXHOCTEHN M COCTOSIHUSA 310POBBS.

B mensix nmoctymHOCTH MOJy4YeHHS BBICHIETO OOpa3oBaHHUS IO 00pa30BaTENIbHON Mporpamme
JUIAMH ¢ OTPAaHUYECHHBIMHA BO3MOXHOCTSIMU 3/IOPOBBSI IPU OCBOCHUU AUCIUILINHBI 00€CIIEUHBACTCS:

1) ans Aui ¢ orpaHUYEHHBIMUA BO3MOKHOCTSIMU 37I0POBbS 110 3pPEHUIO:

17



— NIPUCYTCTBHUE THIOTOPA, OKA3bIBAIOIIUI CTYAECHTY HEOOXOAUMYIO TEXHUUECKYIO IIOMOIIb C YYETOM
MHIMBUYaIbHBIX OCOOEHHOCTEH (IOMoraer 3aHsATh paboyee MeCTO, MEPeIBUraThCs, MPOYUTATh U
oopMuTh 3a1aHNE, B TOM YHUCIIE, 3AUChIBAsl IO AUKTOBKY),

— IIUCbMEHHBIC 33/1aHUS, a TaKXKe HHCTPYKLUUMU O TMOPSAJKE HUX BBIMOJIHEHUS O(OPMISIOTCS
YBEJIMYEHHBIM HIPUPTOM,

— crienuagbHble Y4eOHUKHU, YUeOHbIE TTOCOOUS M JUIAKTUYECKUE MaTepHalibl (MMEIOIe KPYITHbIH
mpudT WK ayauodaiiis),

— UH/IMBHTyalIbHOE paBHOMEpHOE ocBelleHne He meHee 300 mrokc,

— Ip1 HEOOXOAMMOCTU CTYAEHTY AJIs BBINOJHEHUs 3aJaHus NPEAOCTABISAETCS yBEIUYMBAIOLIEe
YCTPOMCTBO;

2) A UL ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3[J0POBbS I10 CIIyXY:

— IPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOLIUHI CTYACHTY HEOOXOIUMYIO TEXHHYECKYIO IMOMOIIb C
Y4€TOM MHAMBUIYAIbHBIX OCOOCHHOCTEH (IIOMOraeT 3aHATh padouee MeCTO, IepeiBUraThcs, IPOUYUTATh
1 0(hOpMUTH 3a/1aHKE, B TOM YHUCIIC, 3aIMChIBAs [TOJ1 AUKTOBKY),

— obecrieuynBaeTcsl HaIM4YKMe 3BYKOYCHJIMBAIOLIEH ammapaTypbl KOJUIEKTUBHOIO IOJb30BAHUS, MPU
HE00X0IMMOCTH 00ydaroeMycst PeA0CTaBIIsAETCs 3BYKOYCHIIMBAIOIasl anmaparypa WHIUBHYaIbHOTO
I10JIb30BaHMS;

— obecreunBaeTCs HaAJIEKAUTMMU 3BYKOBBIMHU CPEICTBAMH BOCIIPOM3BEACHUS HH(OpMaIuy;

3) i1 auI ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHM 3/10pOBBSl, HMMEIOLIMX HApYLIEHHUS OIOPHO-
JBUTaTeILHOTO anrapara:

— IMCbMEHHBIE 33JJaHUs BBIIOJHIIOTCS Ha KOMIIBIOTEPE CO CHELHATU3UPOBAHHBIM ITPOrPaMMHBIM
o0ecrieYeHneM MM HaJUKTOBBIBAIOTCS THIOTOPY;

— 110 JKeJIaHUI0 00YYaroIEerocs 3aJaHusi MOTYT BBINOJIHATHLCS B YCTHOM (popme.

[Iporpamma cocTtaBiieHa B COOTBETCTBHM C TpeOoBaHmsMu DeneparbHOTO TOCYIapCTBEHHOTO
0o0pa30BaTeNnpHOTO CTAaHIApTa CcpemHero oomero obpa3zoBanusi, yTB. [Ipukasom MuHucTepcTBa
obOpazoBanus u Hayku PO ot 17.05.2012 1. Ne 413 (pen. ot 27.12.2023)u T1OI1.
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