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

- (QopmupoBaHuE MpEACTaBICHUI O MaTeMaTHKEe, KaK YHUBEPCAaJbHOM S3bIKa HAyKH, CpPEACTBE
MOJICTTUPOBAHUS SBJICHHUI U MPOIECCOB, 00 UCSIX U METOJaX MAaTEMATHKH;

-  pa3BUTHE JIOTUYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPAa)KEHUS, aIrOPUTMUYECKOM
KyJIbTYPBI, KpUTUYHOCTH MBIIIICHUS HAa YpOBHE, HEOOXOMUMOM JJisi OOyYEeHHS 1O COOTBETCTBYIOIICH
cnerpanbHocT  38.02.01 DxoHommka u OyxraiaTepckui yder (1o oTpacisaMm), B Oymymein
npodeccroHaABbHOM IeSATENbHOCTH;

- OBJIaJICHHWE MaTeMaTUYECKUMHU 3HAHUAMU U YMEHUAMHU, HEOOXOJUMBIMU B TOBCETHEBHOM JKU3HM,
JUIS 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
gacTu OOIIEUeIOBeUeCKON KyJbTypbl: 3HAKOMCTBO C HCTOpPHEH pa3BUTUS MaTeMaTHKH, SBOJIOIUEH
MaTEeMaTHYECKHUX UJIeH, TOHUMaHUs 3HAYUMOCTH MaTEeMaTHUKH JIJIsl OOIIECTBEHHOTO Iporpecca.

3agayamMM OCBOEHUS TUCHUILTUHBI « MaTeMaTHKa» SBISIOTCS:

- CHCTEMaTH3UPOBATHb CBEJEHUS O YWCIAX; W3YYUTh HOBBIC BUJBl YHCIOBBIX BBIPKCHHH H
(opmyu;

—  COBEpILICHCTBOBATh MNPAKTUYECKHE HABBIKM M BBIUMCIUTEIBHYIO KYJIbTYPY, PACIIUPHUTh H
COBEpIICHCTBOBAThH alireOpanyeckuii anmnapar, copMUpPOBaHHBIA B OCHOBHOM ILIKOJIE U €r0 PUMEHEHHE
K PEIICHHI0 MaTeMaTHYEeCKIX U HEeMAaTeMaTHIeCKUX 3a]1ay,

-  paclIMpuUTh M CHUCTEMaTHU3UPOBAaTh O0OIIME CBEACHHUA O (QYHKIMAX, IOMOJHEHHE Kiacca
M3ydaeMbIX (QYHKIUH, WUTIOCTpAIMs IHPOTHl NPUMEHEHHs (QYHKIUN IS OMHCAHUS M W3YYCHHS
peanbHbIX 3aBUCUMOCTEM;

-  H3y4YUTh CBOWMCTBA MPOCTPAHCTBEHHBIX TeN, (OPMHPOBATH YMEHHUS MPUMEHSTH IMOIyYCHHBIC
3HAHUA JUISl peIIeHUs MPAKTUUECKUX 3ajay;

- pa3BHBATh MPEJICTABICHHS O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B OKPYIKAIOIIEM
MHpE, COBEPIICHCTBOBATh UHTEJUIEKTYaIbHbIC U pEYEBbIe YMEHHUS IyTEeM 00OralleHuss MaTeMaTHu4ecKoro
SI3BIKA, PA3BUTHUS JIOTHYECKOTO MBILIUICHHUS,

-~ TO3HAKOMHUTHCS C OCHOBHBIMU UJESIMU M METOJIaMU MaTEeMAaTUYECKOTO aHaN3a.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

HNucnumnuaa «MaTemaTtukay BXOIUT B 00s3aTeNbHYI0 YacTh 00IIe00pa3oBaTENLHOTO IIHKJIA
(yrmy6nennsiii ypoBenb) (OAI1.01)u HaxomuTcss B JTOTUYECKOW M CTPYKTYPHO-METOIMYECKON CBS3U C
npyrumu gactamu OITOIL.

[IpenmerHas 00aCTh TUCHHMILIHHBI — « MaTeMaTHKa 1 HUHPOPMATHKA.

Jucuummuaa «MaTemMaTiKay OCBaUBaeTCs Ha yriIyOJIeHHOM YPOBHE.

CtpykTypHO AucuuIuiiHa «MaTreMaTHKay BKIIOYaeTpa3Ienbl« Anredpa 1 Hayajaa MaTeMaTHYeCKOTro
aHanmzay, «['eomerpus», « BeposSTHOCTh U CTaTUCTUKAY.

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

TpeboBaHus K BXOJHBIM 3HAHUSM, YMEHHSIM U KOMIIETEHIIUSAM CTYACHTa (POPMUPYIOTCS HAa OCHOBE
MpOrpaMMbl OCHOBHOT'O 0011IeT0 00pa30oBaHus.

3.INTAHUPYEMBIE PE3YJIbTATHI OCBOEHHUSI YYEFHOM JJUCIUITIJINHBI

OcBoeHue coaepxaHus y4eOHOU MUCIUIUTMHBI «MaTtemMaTtuka» 00ecreYnBaeT JTOCTIKEHUE CIEeIyIONINX
pe3yIbTaToB:

a) IUYHOCMHBIX.

- UHTEpEC K pas3IuyHbiM cdepamM MpodecCHOHANBHON NesATeNTbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyayIIeii mpodeccruu u peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHBL;

- TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO HA MPOTSDKEHUH BCEH KU3HU;

- OCO3HAHHE IICHHOCTH HAay4HOU [EeSATENbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
UCCIIEIOBATEIBCKYIO IEATEILHOCTh HHIMBUIYAIHLHO U B TPYTIIIE.

0) memanpedmemHabIXx:



- BBISIBJISITH KAayecTBa, XapaKTEPUCTUKM MAaTeMaTUYECKUX TOHATUH U OTHOLIECHUM MEXIy
MOHATHSIME; (OPMYITUPOBATH ONPEACTICHUS MOHSATHH;

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

- BBISIBJISITH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, IMPOBOAUTH aHAJIOTUU, BCKPBIBATh B3aUMOCBS3H U
npoTuBOpeuus: B (akTax, MAHHBIX, HAOMIOACHHSIX H YTBEPXKACHUAX; MpEAJaratb KPUTCPUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUHI;

- BOCIIPUHUMATh, (OPMYJIHUPOBaTh H  MPEoOpPa3OBBIBATH  CYKICHUS: YTBEPAUTENbHBIE U
OTpHULaTeNbHbIE, EAMHUYHBIC, YaCTHBIE U OOIIHE; YCIOBHBIE,

- JeNaTh BBIBOJBI C MCIOJIb30BAaHWEM 3aKOHOB JIOTUKH, JACIyKTUBHBIX ¥ HHIYKTHBHBIX
YMO3aKJIIOYEHU W, YMO3AKIIOUCHUH 110 aHAJIOTHH;

- MPOBOJAMUTH CaMOCTOSITEIHHO JOKA3aTEIbCTBA MAaTEMAaTHYECCKUX YTBEPKIACHHUH (NIPSAMBIE U OT
MIPOTUBHOT0), BBICTpaMBaTh apryMEHTALMIO0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBLIBATH
COOCTBEHHBIC CY>KICHHS U BHIBOJIBI;

- BBIOMpATh CMOCOO pemieHus y4eOHOW 3amauu (CpaBHUBAaTh HECKOJIBKO BapHAHTOB pEIICHUS,
BEIOMpaTh HarboJIee OIXOSAIINIA C YYETOM CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPHUEB).

- HCIIOJIb30BaTh BOMPOCHI KaK UCCIeI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

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

- MPOBOANTH CaMOCTOSITEIPHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, MCCIEIOBAHUE TI0 YCTAHOBJICHHIO
0COOCHHOCTE MaTeMaTH4eCKoro 00beKTa, MOHATHUS, IPOLEAYPHI, 110 BBISIBICHUIO 3aBUCUMOCTEN MEXKIY
00BEKTaMU, MOHATUSAMU, MPOIIEYPAMHU, UCTIOTH30BATh PA3INIHBIC METOJIBL;

- CaMOCTOSITENIbHO (OpMyJUpOBaTh O00O0OIIEHUS UM BBIBOABI IO pe3yJbTaTaM IPOBEIECHHOTO
HAOIO/ICHUsI, HWCCIICIOBAHMS, OILEHWBATh JOCTOBEPHOCTh MOJNYUYEHHBIX PE3yJIbTAaTOB, BBIBOJAOB H
0000111eHIH, MPOTHO3UPOBATH BO3MOKHOE UX Pa3BUTHE B HOBBIX YCIIOBHSIX.

- BBIOMpaTh HH(GOPMAIIHIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIM3UPOBATh U HHTEPIIPETHPOBATH
MH(OPMALIMIO PAa3IMYHBIX BHAOB M (OPM MPEICTaBICHUS, CUCTEMATHU3UPOBATh M CTPYKTYpPUPOBATH
nH(OpMAINIO, IPEACTABIATH €€ B pa3IMYHbIX (hopMmax;

- OLICHUBATh HAJEKHOCTh HH(POPMAIMH MO CAMOCTOSITENIbHO C(HOPMYIUPOBAHHBIM KPUTEPUSM,
BOCIIPUHUMATH €€ KPUTHYECKU;

- BBISBJIATH JAeUINUTHl MHQOpPMAIMK, JAaHHBIX, HEOOXOAMMBIX [UIsi OTBETa HA BOMNPOC M IS
pelIeHus 3a/1a4H;

- aHAJIM3UPOBaTh MH(OpPMAIIUIO, CTPYKTYPHUPOBATH €€ C IMOMOIIBI0 TAaOJIUI] U CXeM, 0000ImaTh,
MOJICTTUPOBATh MAaTEMAaTUYECKHU: JIeJaTh YEPTEKH W KPATKHE 3alHMCU 10 YCJIOBHIO 33/1a4d, OTOOpaxarh
rpau4ecKu, 3aMuChIBaTh C MTOMOIIBIO (HOPMYIT;

- dbopMynupoBaTh TpsIMbIE W OOpaTHBIC YTBEPHKICHUS, OTPHUIIAHHE, BBIBOJUTH CIEACTBHSI,
pacrno3HaBaTh HEBEPHBIE YTBEPKACHUS U HAXOUTh B HUX OLINOKH;

- MPOBOJANTh MaTEMaTHUYECKHE SKCIIEPUMEHTHI, PEeIlaTh 3a/ladl HCCIEeIOBATEIBCKOTO XapakTepa,
BBIIBUTATh MPENIOJIIOKEHHS], OKa3bIBaTh WJIM ONpPOBEPraTh MUX, NMPUMEHSS WHAYKIHIO, NEAYKIIHIO,
aHAJIOTHUIO0, MATEMATHYECKHE METO/IbI;

- co3/laBaTh CTPYKTYpPUPOBAHHbIE TEKCTOBbIE MaTepHalibl C HCIOIb30BAHHEM BO3MOKHOCTEH
COBPEMEHHBIX TPOTPAMMHBIX CPEACTB M OOJAYHBIX TEXHOJOTUH, HCIONB30BaTh TaOJIUYHBIC OAa3bl
JaHHBIX;

- WCIIOJIb30BaTh KOMITHIOTEPHO-MAaTEMATHUYECKHE MOJIENH /I aHalnu3a OOBEKTOB U IMPOIIECCOB,
OLICHUBATh a/IEKBAaTHOCTh MOJEIN MOJEIHUPYEMOMY OOBEKTY WM MPOIECCY; MPEACTABIATh PE3YJIbTATHI
MOJICTTUPOBAHUS B HATJISTHOM BHJIE.

B) NpeOMemHbIX.

- BJIQJICHUE METOJIaMHU JOKa3aTeNbCTB, alrOpUTMaMHU pEIIeHUs 3a1ad; yMeHue (HopMmyrnupoBaTh
OTpe/ieNieHUs, aKCUOMbI U TE€OPEMBI, TPUMEHSTh WX, MPOBOJUTH NOKA3aTENbHbIE PACCYKICHUS B XOJE
pelieHus 3a1ay;

- yMEHHE OIEepUpOBaTh MOHATUSMHU: CTENEHb YHCIA, JIOrapu(M YHCIa; YMEHHUE BBIIOJIHAThH
BBIUHCJICHHUE 3HAYCHHUI U IPe0Opa30BaHus BRIPAKEHUN CO CTENCHIMH U JorapudMamMu, mpeoOpa3oBaHUs



IpOOHO-paMOHANBHBIX BRIPAKCHUH;

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

- YMEHUE OINEpHpOBaTh MOHATUAMH: (QYHKUUS, HempepbiBHAs (QYyHKIUSA, TNPOU3BOIHAS,
nepBooOpasHasi, ONpeeICHHbIH MHTErpaj; YMEHHE HaXOIUTh MPOM3BOAHBIC 3JIEMEHTAPHBIX (DYHKIHH,
UCTOJB3Yys CIPAaBOYHBIC MaTE€pUaJIbl; HCCIEI0BATh B MPOCTEHIINX CIy4asx (PyHKIUH Ha MOHOTOHHOCTb,
HAXOJUTh HAWOOJbIINE W HAWMEHBIIME 3HA4YeHUS (YHKIHUHA; CTPOUTh TpadUKd MHOTOWIEHOB C
WCTOJIB30BAHUEM allapara MaTeMaTHYeCKOTO aHajln3a; MPUMEHSATh MPOU3BOJHYIO MPH PEIICHUH 3a7a4y
Ha JIBIDKCHHE; PEeIlaTh NMPAKTUKO-OPHEHTHPOBAHHBIC 337a4 HAa HauOOJbIINE W HAMMCHBIINE 3HAYCHHS,
Ha HaXxO0XJIEHUE MyTH, CKOPOCTH U YCKOPEHUS;

- yYMEHHE OIIEPHPOBATh MOHITHUAMHE: pallMOHANbHAS (YHKIH, TOKa3aTeNnbHas QYHKIHS, CTeTIeHHAs
¢byHkuus, norapudmuyeckas QyHKIUS, TPUTOHOMETpUYecKre (DYHKIUH, oOpaTHbIe (YHKIMU; yMEHUE
CTPOUTHh TpauKH W3YYEHHBIX (QYHKIUH, HUCIONB30BaTh TpadUKH MpPH H3YYEHHUH MPOIECCOB H
3aBUCUMOCTEH, TpU pEIIeHUH 3a1ad U3 JAPYIHX Y4eOHBIX NpPEAMETOB M 3a7ad M3 peajbHOW >KU3HU;
BBIpaXKaTh (POPMyJIaMH 3aBUCHMOCTH MEXIY BEIMUNHAMHU;

- YMEHHUE pelaTh TeKCTOBbIC 331a4K PAa3HBIX THIIOB (B TOM YMCJIE HA MPOIECHTHI, TOJU U YacTH, Ha
IBWXKEHHE, paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 33Ja4ll U3 OOJACTH YIpaBICHHUS JTHYHBIMUA U
ceMeHHBIMU (DMHAHCAMU); COCTABIISATH BBIPAXKECHUS, ypaBHEHUS, HEPABEHCTBA M MX CUCTEMBI IO YCIIOBHIO
3a7a4M, UCCIIEA0BATh MOIyYCHHOE PELICHUE U OIICHUBATh MPABAOIOA00HOCTh PE3YJIFTATOB;

- YMEHUE ONEepUpOBaTh IMOHATUSAMHU: CpelHee apUPMeTHdYecKoe, MeAuaHa, HaubOosbliee U
HavMeHbIIee 3HAYCHUS, pa3Max, MUCIEPCHs, CTaHJapTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMeHne
U3BIIEKaTh, HHTEPIIPETHPOBATh HHPOPMALIUIO, IPEJCTABICHHYIO B Ta0JIMIaX, HA AUarpaMmax, rpapukax,
OTpPaKaIOIIyI0 CBOWCTBA peaJbHBIX MPOIECCOB W SBICHUH; MPEACTAaBIATh MH(OOPMALHUIO C MOMOIIBIO
TaOJUI] U JMarpaMM; UCCIIEAOBaTh CTATUCTUYECKUE JaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM TpapuuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

- YMEHHE ONEepUpOBaTh MOHATUSMH: CIy4YalHBIH ONBIT M ClydaifHOe COOBbITHE, BEpOSTHOCTh
CIy4allHOTO COOBITHSA; yMEHHE BBIYHCISATH BEPOSTHOCTh C HMCHOJIB30BAaHHEM TpadUUeCKUX METOJOB;
IPUMEHATH (POPMYJIIBI CIIOKEHHUS M YMHOXKEHUSI BEPOSTHOCTEH, KOMOMHATOpHBIE (DaKThl U (HOPMYIIBI IPU
pEUICHUN 3a/1a4; OIICHMBATh BEPOSITHOCTH PpEaJbHBIX COOBITHH; 3HAKOMCTBO CO CIIyYailHBIMHU
BEIMYMHAMHU; YMEHHE NPUBOJAUTH IMPHUMEPHI MPOSBICHUA 3aKOHA OONBLIMX YUCEN B MPHUPOJHBIX H
OOIIIECTBEHHBIX SIBICHUSAX;

- YMEHHUE ONEepUpPOBATh MOHATUSAMH: TOUYKA, IPAMasi, MIIOCKOCTb, IPOCTPAHCTBO, IBYTPAHHBIA YTOJI,
CKpEIIMBAIOIINECs IPSIMbIE, MapajuIeIbHOCTh M TEPIEHANKYISAPHOCTh MPSAMBIX M IIJIOCKOCTEH, Yo
MEXY MPSIMBIMH, YTOJI MEXY MPSIMON U TIIOCKOCTBIO, YTOJI MEX]y IJIOCKOCTSIMU, PACCTOSIHUE OT TOUKHU
10 TIOCKOCTH, PACCTOSIHUE MEXIY HPSMBIMH, PACCTOSHUE MEXIY IUIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh
IOpU pelIeHUH 33734 H3y4YeHHble (AKTBI M TEOPEMBbl IJITAHUMETPUHU; YMEHHE OLIEHUBATh pPa3Mepbl
00BEKTOB OKPYXKAIOIIETO MUPA;

- YMEHHE  OINEpUpOBaTh  TMOHATHSAMM: MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHHKa,  KyO,
napaJulesenure], Npu3Ma, mupamMuaa, GUrypa u moBepxXHOCTh BpaIlleHHs, IWIMHAP, KOHYC, map, chepa,
ceyeHHss (UTYpbl BpalleHHs, IUJIOCKOCTh, Kacaromascs cdepbl, NUIMHIPA, KOHYyca, IUIOMAIb
MOBEPXHOCTH MHPAMU/BI, TIPU3MBI, KOHYCa, IIUIMHAPA, IUIoNaas chepbl, 00beM Ky0a, MpsIMOYTOJIEHOTO
napaiesienunes1a, MMpamMuIbl, MPU3MbI, IIHJIMHAPA, KOHYCa, 1apa; yMEHHE H300paxaTb MHOTOTPAHHUKU
Y TIOBEPXHOCTH BPAILICHUS, HX CEYECHUS OT PYKH, C TOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEACTB; yMEHHE pAacllo3HaBaTb CHMMETPHIO B MPOCTPAHCTBE; yYMEHHE DACHO3HABATH IPABUIIbHBIC
MHOTOTPaHHHKH;

- YMEHUE ONepUpoBaTh MOHATUSMH: JBI)KEHHE B IPOCTPAHCTBE, IMOJO0HBIE (QUIYypHl B
IPOCTPAHCTBE; MCIOIb30BaTh OTHONICHUE IUIOMIACH IMOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYp HpU
peILICHUH 3a/1a4;

- YMEHHE BBIUUCIATh TEOMETPUYECKHE BEIMYMHBI (UIMHA, Yroj, IUIOMAab, O0bEM, IJIOMAab
MOBEPXHOCTH), UCTIOJIB3Ys U3yUYEeHHBIC (POPMYIIBI U METOIBI;

- YMEHHE OIEepPHPOBATh IMOHATHSAMHU: HPSAMOYTOJbHAS CHCTEMa KOODPJMHAT, KOOPAWHATHI TOYKH,
BEKTOp, KOOPAMWHATHI BEKTOpa, CKAISIPHOE MPOM3BEACHUE, YrOJ MEXIy BEKTOpaMH, CyMMa BEKTOpPOB,



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

- yMEeHHE BbIOMpaTh MOAXOIAUINI HW3YYEHHBI METOJN JJisi pelIeHHs 3aJadyd, pacro3HaBaTh
MaTeMaTnueckue (akThl U MaTeMaTUYECKHEe MOJEIM B TPUPOTHBIX U OOIIECTBEHHBIX SBJICHHSX, B
HWCKYCCTBE; YMEHHE TMPUBOAWTH MPUMEPHI MATEMATUYECKHX OTKPBITUA POCCHUMCKOW W MHUPOBOM
MaTeMaTUYECKON HAyKH.

- YMEHHE ONEepUpPOBAaTh MOHATHSIMU: ONpEIeNCHHE, aKCHOMa, TeopeMa, CIEICTBUE, CBOMCTBO,
IPU3HAK, JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE (DOPMYJIHMPOBKH; yMeHHE (OpPMYIMpPOBATH OOpaTHOE U
MPOTHBOMOJIOXKHOE YTBEpXKIEHHE, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI, HCIIOJIb30BaTh METO]
MaTeMaTHYeCKOM MHAYKLUH; IPOBOAUTE 10Ka3aTeIbHbIE PACCYKICHHs MIPU PELICHUH 3ajay, OLIEHUBATh
JIOTHYECKYIO MPABUIBHOCTH PACCyKICHUIA;

- YMEHHUE ONEpHpPOBATh MOHITUAMU: MHOXKECTBO, IOJMHOXKECTBO, ONEpalMM HaJ, MHOXECTBAMU;
YMEHHE HCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIM ammapar Ui OMHCAaHUS pPEalbHbIX IMPOIECCOB U
SBJICHUM, ¥ IIPU PELLICHUH 3a7]a4, B TOM YHCJIE U3 APYTUX yU4eOHBIX NPEAMETOB;

- YMEHHE ONEepUpOBaTh MOHATUAMU: rpad, CBI3HBIA Tpad, AepeBo, HMKI, rpad Ha IUIOCKOCTH;
yYMEHHE 33aBaTh U ONMCHIBaTh I'padbl Pa3IMYHBIMKM CIIOCOOAMU; HMCIIOJIB30BaTh Ipadbl MU peLICHUU
3ajay;

- yMEHHe CBOOOHO ONEpUPOBATh MOHATUAMU: COUETAHUE, IEPECTAHOBKA, YUCIIO COUETAHUMN, YUCIIO
NepecTaHoBOK; OMHOM HpIOTOHA; yMeHHE NPUMEHATh KOMOHMHATOpHBIE (AKThl M PACCYXICHHS s
peleHus 3a1a4;

- YMEHHE OINEpPHpPOBATh MOHATUAMHU: HATYpPaJbHOE YHCIO, LEN0E YHCIO0, OCTaTOK IO MOJYJIIO,
palMoOHAIbHOE YHCJIO, MPPALMOHATIBHOE YHCIIO, MHOXKECTBA HATYpaJbHBIX, LEJbIX, PAlMOHAIBHBIX,
JeWCTBUTENBHBIX YHUCEN; YMEHHE MCII0JIb30BaTh MPU3HAKU JIEIMMOCTH, HAUMEHBIINNA OOIIUI AeTUTENb U
HalMeHblIee o0Iee KpaTHOE, alropuTM EBKInAa mpu pemieHud 3ajgad; 3HAKOMCTBO C pa3iIMYHBIMHU
MO3UIIMOHHBIMH CUCTEMaMH CUHCIICHHS,

- yMEHUE CBOOOJHO ONEpPHPOBATh IOHATUSAMHU: CTENEHb C LEJIbIM IIOKa3aTeleM, KOpEHb
HATypaJbHOM CTENEHH, CTENeHb C palMoOHAJbHBIM IIOKa3aTeleM, CTENeHb C JCWCTBUTENbHBIM
(BeleCTBEHHBIM) ITOKa3aTeseM, JJorapuM 4uciia, CHHYC, KOCUHYC U TAHT€HC IPOM3BOJIBHOIO YHCIA;

- YMEHHE ONEpUpPOBATh MOHATHAMM: TOXIECTBO, TOXXIAECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa YPABHEHUN M HEPABEHCTB, PAaBHOCHIIBHOCTb YPABHEHUIl, HEPABEHCTB U CHUCTEM,
panroHaIbHbIE, UppanvoHaibHbIE, noKa3aTesbHbIE, CTETICHHBIE, JorapupMHUEcKue,
TPUTOHOMETPUUECKUE YPAaBHEHMsI, HEPABEHCTBA U CHCTEMBbI; YMEHHUE pellaTh ypaBHEHUs, HEPABEHCTBA U
CHCTEMBI C IOMOIIBIO PA3IMYHBIX IPHEMOB; PEIIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPaMETPOM;
IPUMEHATh YPABHEHUS, HEPABEHCTBA, MX CUCTEMBbI JUIs PEIICHUs MaTeMaTHYeCKUX 3aJad M 3a1ad u3
pa3nuYHbIX 001aCTe HAYKH U PEeaTbHOM KU3HH,

- yMeHHEe CBOOOHO OMEpUPOBATh MOHATUIME: Tpaduk GyHKIMH, oOpaTHas (PYHKIHS, KOMIIO3UITUS
byHKuMid, nuHeitHas (QyHKIUSA, KBaapaTUyHas (QyHKUUS, CTENEHHas (PYHKIUS C LEJIBIM IOKa3aTeseM,
TPUTOHOMETPUUYECKUE (YHKLIMHU, OOpaTHblE TPUIOHOMETPUUYECKHE (YHKLUHU, TIOKa3aTelbHas U
norapupmuueckas (QYHKIHU; yMEHHE CTPOUTHh Trpadukd (YHKIMUNA, BBIIOIHATH IPeoOpa3oBaHUs
rpadukoB PyHKITHI;

- YMEHHE UCIONb30BaTh Tpapuku (YHKUUH A7 H3yYEHHs] TNPOLIECCOB M 3aBUCUMOCTEH TNpHU
peleHNH 3ajady M3 JPYruxX Y4YeOHBIX NPEAMETOB M M3 PEabHOM JKU3HU; BbIpaXkaThb (OpMyIaMu
3aBHCUMOCTH MEX/y BeJTMUYNHAMH;

- yMEHHE CBOOOJHO ONEpPHUPOBATH IMOHATUSAMHU: YETHOCTb (DYHKIUH, MEPUOAMYHOCTh (DYHKIHH,
OrpaHUYEHHOCTH (DYHKIIMH, MOHOTOHHOCTD (DYHKIIUH, SKCTPEMYM (YHKINHU, HAUOOJbIIee 1 HAUMEHbIIIEE
3Ha4yeHUs QYHKIMU Ha IPOMEKYTKE; YMEHUE MPOBOAUTH UCCIIEI0BaHUE QYHKIIUH;

- YMEHHE HCIOJb30BaTh CBOMCTBA M TpaduKu (PyHKIMHA AN pelieHusl ypaBHEHUH, HEPABEHCTB U
3a/1a4 C mapaMeTrpamMu; M300pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH MHOJKECTBA PEIICHHN YpaBHECHHM,
HEPaBEHCTB U UX CHCTEM;

- yMeHHEe CBOOOJHO  ONEpUPOBaTh MOHATUSAMM:  IOCJIENOBAaTEILHOCTh,  apupMeTHYecKas
nporpeccusi, reoMEeTpUYecKas Mporpeccusi, OSCKOHEYHO YyObIBaloIlasi TeoMETpUYecKas MpPOrpeccus;



yYMEHHE 3371aBaTh M10CIE0BATEIBHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (hOPMYIT;

- YMEHHE ONEpUpOBaTh MOHATHUSMHU: HENPEPHIBHOCTH (YHKIMH, aCUMOTOTH rpaduka (yHKIHH,
mepBasi ¥ BTOpask NPOM3BOAHAS (YHKIMH, T'€OMETPUYECKHH M (HU3MYECKUl CMBICT MPOU3BOIHOH,
nepBooOpasHasi, ONpeaesieHHbI HHTErpajl; yMEHUE HAaXOIUTh aCHMITOTHI rpaduka (QyHKIHH; yMEHUE
BBIYHCIIATH TPOU3BOJIHBIC CYMMBI, TPOW3BEACHUS, YAaCTHOTO W KOMIO3WIMHM (YHKIUH, HAaXOIWTh
ypaBHEHHE KacaTeIbHOU K TpaguKy QyHKIHU;

- yYMEHHE UCTIONIB30BaTh MMPON3BOHYIO JUIS UCCIEJOBAaHUS (QYHKIUH, 151 HAXOXKICHHS HAMTyIIIeTo
pelieHusl B MPUKIAAHBIX, B TOM YHCIIE COLMATbHO-SKOHOMUYECKUX M (U3NYECKUX 3ajavax, Jyis
OIIPEIETICHUSI CKOPOCTH M YCKOPEHHMS; HAXOAWTH IIOMAAN M 00BEMBI (UTYp C NOMOIIBIO MHTErpaa;
MPUBOAUTH MPUMEPBI MATEMAaTHUYECKOTO MOJICTTMPOBAHUS C TOMOIIBIO TU(PepeHIINATbHBIX YPAaBHEHU;
- YMEHHE OIEpPHPOBATh IMOHATHSIMHU: KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUIEKCHBIC YHCTIA,
MOJyJb U apryMEHT KOMIUIEKCHOTO 4YHcia, ¢opMa 3amuCH KOMIUICKCHBIX 4YHCeNl (FeoMeTphuyYecKas,
TPUTOHOMETpHYECKass M ainredpamyeckas); yMeTb IPOU3BOIUTH apH(MeTHYecKne JeHCTBUS C
KOMIUIEKCHBIMU YHCJIaMU; TIPUBOJIUTH IPUMEPHI HCTIOJIb30BAaHHS KOMIUIEKCHBIX YUCET;

- yMEHHE CBOOOJIHO ONIEpUPOBATH MOHATHUSAME: CpeHee apu(pMEeTHIECKOe, MeJHaHa, HanbobIIee 1
HalMEHbIIEEe 3HAYEHUs, pa3Max, IUCIEPCHs, CTaHJApTHOE OTKJIOHEHHWE MJsi OMHCAHUS YHCIOBBIX
TaHHBIX; YMEHHE HCCIICAOBATh CTATUCTUYECKUE JTaHHBIC, B TOM YHCIIC C NMPHUMEHEHHEM TIpadUuecKHX
METOZOB M JJIEKTPOHHBIX CPEJACTB; Irpa)UyecKH HCCIEI0BaTh COBMECTHBIC HAOIIOACHUS C TOMOIIBIO
JarpaMM pacCerBaHUs U JJUHEUHOUW perpeccuu;

- YMEHHUE HAaXOAUTh BEPOSTHOCTU COOBITUI C MCIIOJIb30BaHUEM T'papUUeCKUX METO/IOB; IPUMEHSTh
IUISL pereHus 3a1ad (GopMyIIbl CIOKEHHUS M YMHOXEHHUS BEPOSTHOCTEH, (OPMYITy TOIHOW BEpOSTHOCTH,
bopmyny bepHynnu, komOuHaTOpHBIE (PAaKTH U (HOPMYJIIBI; OLICHUBATH BEPOSTHOCTH PEATbHBIX COOBITHI;
YMEHHE  ONEpHpOBaTh IOHATHSAMHU:  CIydaiiHas  BEJIMYMHA,  pPaclpelesieHHe  BEPOSTHOCTEH,
MaTeMaTHYeCKOe OKUIAHUE, TUCTIEPCHsl U CTaHAAPTHOE OTKIOHEHHE CIyYailHON BENUYMHBI, (YHKIUU
pacmpeseneHus U MIOTHOCTH PaBHOMEPHOTO, TOKA3aTeIbHOTO M HOPMAJIBHOTO PAcIpeieNieHUH; YMEHNE
MCIOJIb30BaTh CBOMCTBA M3YYEHHBIX pacHpeAeseHUN Ui pelieHHs 33/ad; 3HAKOMCTBO C TOHSATHSIMU:
3aKOH OOJIBIIMX YHCEJI, METO/IbI BEIOOPOYHBIX MCCIECJOBAHHI; YMEHUE TIPHBOANTH IIPUMEPHI IPOSIBICHUS
3aKOHa OOJBIINX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMeHHe CBOOOHO ONEepUpOBATh MOHATHAMH: TOYKA, IPsAMast, INIOCKOCTb, IPOCTPAHCTBO, OTPE3OK,
Jqy4, TUIOCKHHM yroj, OBYTpaHHBIA YroJ, TpeXIpaHHBIH yToJ, IepeceKaroufecs, MapajuleibHbIe U
CKpEIIMBAIOIIUECs IMPsSIMbIE, MapajuIeIbHOCTh M TEPIEHAMKYISIPHOCTh NPSAMBIX M IIJIOCKOCTEH, Yol
MEXIY TMPSIMBIMH, YTOJ MEXIy TpsAMOW U IUIOCKOCTBIO, Yroil MEXIYy IUIOCKOCTSMH; yMEHHUE
UCTIONIB30BATh TIPH PEUICHUH 3a]1ad M3y4eHHbIC (DAaKThl M TEOpPEMBl IUIAHUMETPUH; YMEHHUE OLICHHBAThH
pa3Mepsl 0OBbEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE ONEpUpOBATh MOHATUSAMH: MHOTOIPaHHMK, CEYCHHE
MHOTOTPaHHHKA, TPAaBUIBHBI MHOTOTPAaHHUK, NPHU3Ma, MUpaMHaa, GUrypa M MOBEPXHOCTh BpAICHHS,
WIMHAP, KOHYC, ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHHS KOHYCa U IIMIIMHIIPA, TapalljiebHbIe OCH
WM OCHOBAHMIO, CEYCHHUE IIIapa, MIOCKOCTh, Kacaromascs cepsl, IUINHAPA, KOHyCca; YMEHHUE CTPOHUTH
CeYeHHE MHOTOTPaHHUKA, H300paKaTb MHOTOTPAaHHUKH, (PUTYpBI U TOBEPXHOCTHU BPALICHUS, UX CEUCHUS,
B TOM YHCJIE C TIOMOIIBIO 3JEKTPOHHBIX CPEACTB; YMEHHE MPHUMEHSITH CBOMCTBA T€OMETPHUUECKHUX (DUTYP,
CaMOCTOSITENILHO (POPMYJIUPOBAThH ONPEACICHUS N3Y4aeMbIX (DUTYD, BBIIBUTaTh TUIIOTE3bI O CBOMCTBAX U
NpU3HaKaX TeOMETPUYEeCKUX (QUTyp, OOOCHOBBIBATH WM ONPOBEPraTh HX; YMEHHE IPOBOAWTH
kinaccuukanuioo (Uryp MO pPasIUYHBIM TNPHU3HAKaM, BBIIOIHATH HEOOXOAMMBIE OMOJIHUTEIbHBIC
MOCTPOCHMS;

- yYMEHHE CBOOOJIHO ONEPUPOBATH MOHATHAMMU: IUIOMIAAb (GUTYpPBI, 00beM (UTypHI, BETMYMHA yTJa,
pacCTOSHUE OT TOYKH JIO0 MJIOCKOCTH, PACCTOSHHE MEXAY MPSMBIMH, PACCTOSHHE MEXKAY IUIOCKOCTSIMH,
wiomaas chepsl, IUIOMAAL MOBEPXHOCTH NHPAMHJbI, MPU3MbI, KOHycCa, IIMHApPA, 00BeM KyoOa,
IPSIMOYTOJIBHOTO TMapaiieNenunesa, MupaMiIbl, TPU3Mbl, HWINHAPA, KOHyca, IIapa; YMEHHE HaXOIUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX QUTYD;

- yMEHHE CBOOOIHO ONEepHpPOBaTh MOHATHAMU: JBIDKCHUE, TAPAJUICIBHBIN IEPEHOC, CHMMETPHS Ha
IUIOCKOCTH W B MPOCTPAHCTBE, IMOBOPOT, IpeoOpa3oBaHue Moa00uUs, MOAOOHBIE (DUTYpPBI; yMEHHUE
pacro3HaBaTh paBHBIC U MOJOOHBIE (QUTYPHI, B TOM YHCIE B MIPUPOAE, HCKYCCTBE, apXUTEKTYPE; YMCHHE
UCMOJb30BAaTh TEOMETPUUYECKHE OTHOILEHUS, HAXOAUTh TEOMETPUYECKHE BEIMYMHBI (UIMHA, YTOI,



IUI0IIA/b, 00BEM) IPU PEIIEHUH 3a/1a4 U3 APYTUX yU4EOHBIX MPEAMETOB U U3 PEAIbHOM KU3HM;
- yMEHHE CBOOOIHO OIEpPUPOBATH IMOHATUSMHU: MPSIMOYIOJbHAs CHCTEMa KOOPIMHAT, BEKTOD,
KOOpJAWHATBl TOYKH, KOOPAUHATBI BEKTOpAa, CyMMa BEKTOPOB, IPOM3BEIECHUE BEKTOPA Ha YHUCIIO,
pas3ioXeHue BEKTOopa Mo 0a3ucy, CKaJIpHOE IMPOU3BEACHHE, BEKTOPHOE IMPOU3BEICHUE, YTOJI MEXKIY
BEKTOPAMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METOA Ul PELICHUS T€OMETPUYECKUX
3aad W 3a1a4 JPYruX Yy4eOHBIX MPEIMETOB; ONEPHPOBATh MOHATUAMHU: MaTpuma 2 X 2 u 3 x 3,
OIIPEAEIIUTENb MAaTPUILIBI, TEOMETPUYECKUI CMBICIT ONIPEACINTEIS;
- YMEHHE MOJEIUPOBATh PEAbHBIE CUTyallMM Ha SA3BIKE MAaTEMAaTUKH; COCTABIIATH BBIPAKEHUS,
YPAaBHEHHMsI, HEPABEHCTBA M UX CUCTEMBI 10 YCJIOBUIO 3aJa4d, MCCIENO0BAaThb IOCTPOEHHBIE MOJEIH C
UCTOJB30BAaHUEM  ammapara ainreOpbl, HHTEPIPETHPOBATh IOJYYEHHBIH  pe3yNbTaT; CTPOUTHh
MaTEMaTHYECKHE MOJEIIN C MIOMOILBIO T€OMETPUYECKUX MOHATUN U BEJIMYMH, PEIIATh CBSI3aHHBIE C HUMU
IIPAKTUYECKHE 3aJauM; COCTaBIATh BEPOSTHOCTHYIO MOJAEIb M HWHTEPIPETUPOBATH IOJYUYEHHBIN
pe3ysbTaT; pemarb NPUKIAJHBIE 3aJa4d CPEICTBAMM MATEMaTHYECKOIO aHaliu3a, B TOM 4YHCIE
COIIMAJIEHO-9)KOHOMHUYECKOTO U (PH3MUECKOTO XapaKTepa;
- yMEHUE BBIOMpATh NOAXOAALIMM METON [UId pELIeHHs 3aJauyd; I[OHMMaHUEe 3HAuYUMOCTH
MaTeMaTHKU B U3yYEHUHM NPUPOAHBIX M OOIIECTBEHHBIX MPOLIECCOB M SIBICHUN; YMEHHE PAacIO3HAaBaTh
IIPOSABJICHUE 3aKOHOB MATEMaTUKH B HCKYCCTBE, yYMEHHME IPHUBOAUTH IIPUMEPHl MaTEMaTUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTHYECKOU HAYKH.

4. OGBEM JUCHUILIVMHBI U BUJIbl YYEBHOM PABOThHI

OOumii 00beM TUCHUIUIMHBI COCTaBIsIET 328aKaJeMUUECKUX YaCOB.

Ounas dhopma 00yueHus

Bun yuebHoli paboThI 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 N3YUEHHUE Pa3JIEioB,
npopaboTKka U TOJATOTOBKA U MOBTOPEHHE JEKIIMOHHOTO 2 2 44
MaTepuaia U MaTepuajia yueOHUKOB M YU4eOHBIX TTOCOOHUH,
MOATrOTOBKA K CEMHHApaM)
IIpomeskyTOUHAS aTTeCTALMS 14 - 14
Popma NPOMEKYTOYHON aTTECTALUU KOHTp. pald | 93K3aMeH
O0mmii 00bem, yac 328 136 192

3aounas popma oOyueHust

Bun yuebnol paboThl Bcero wacos 1 Cemectpel 5
AyIuTOpHBIE 3aHATHS (BCEro) 38 128 192
B TOM YHCJIE:
Jlexuuu, ypoku (JI) 14 6 8
Cemunapsi (C) 20 10 10
Koncynpranus - - -
CamocTosiTesqbHasi padora (Bcero) (CP) 8 118 172
B TOM YHCIIE:
CamomnoaroroBka (caMoCTOATENbHOE U3yUEHUE PA3/CIIOB, 3 118 )
npopaboTKa ¥ MOJArOTOBKA M MOBTOPEHHE JIEKLIIHOHHOIO




MatepHalia U MaTepuaia y4eOHUKOB U yu4eOHbIX TTOCOOHiA,

MOATOTOBKA K CEMHHApPaM)

IIpomMe:xyTOUHASI ATTECTAIUA 4 2 2
dDopma NPOMEKYTOUHOM aTTECTANHI KOHTp. pa0 | 9K3aMeH
O0mmii 00LeM, Yyac 328 136 192

5. COAEP)KAHUE U CTPYKTYPA JTUCHUITJIMHBI

5.1 Conep:xaHue TMCUMILINHBI

Ne
HaunmenoBanue pasnena
paszena Coneprxanue pasnena (TemMbl)
(TemMbr)
(TempI)
1. MaremaTuka: ajiredpa u HayaJia MATEMATHYECKOr0 aHAJIM3a
Pemienne 3agay Cc HMCIONB30BAaHMEM CBOMCTB 4YHCET H
CHUCTEM CUMCIICHUSA, JETUMOCTH, JOJIEM U 4acTel, MPOLEHTOB,
MOZyJIel uucen. Pemenne 3a1ad ¢ HCNOJIb30BAaHUEM CBOMCTB
1 [ToBTOpEHME cTeneHed W  KOpHEH, MHOTOYICHOB, MpeoOpa3oBaHUM

MHOTOYJICHOB M  JPOOHO-pallMOHANBHBIX  BBIPAKEHUH.
Pemienue 3amad ¢ MCHONB30BaHUEM TpagyCHOM MEpPBI yTiia.
Moyip yncna M ero CBOMCTBA.

DJIEMEHTHI TEOPUH
2 MHOXECTB U
MaTeMaTUYECKOH JIOTUKHA

MHoxecTBa  (YHUCIOBBIE, TEOMETPUUYECKUX  (UTYD).
XapakTepuCTUYECKOEe  CBOMCTBO, DJJIEMEHT  MHOXECTBA,
MycToe, KOHEYHOe, OeCKOHeYHOe MHOXKecTBO. CrmocoOsl
3a1aHus MHOECTB [ToagmHuOXecTBO. OTtHomeHus
NPUHAJJISKHOCTH, BKJIIOYEHHUs, paBeHCTBA. Omnepauuu Haj
MHOkecTBaMu. Kpyru Diinepa. KoHeuHnble u OecKOHEUHBIE,
CUETHBIE U HECUETHbIE MHOXKECTBA.

HctunHble W JOXKHBIE BBICKA3bIBAHMS, OIEpalluu Ha
BBICKA3bIBaHUSIMHU. Aneebpa BbICKA3bIGAHULL. CBs3b
BBICKA3bIBaHUMN ¢ MHOXKECTBaMU. KBaHTOPHI CyI11eCTBOBaHUS U
BCEOOIIHOCTH.

3aKoHbl JIOTUKUA. OcHOBHble n02udecKue npasuia. Pemenmne
JOTMYECKUX 3aauC HCMOJIb30BAHUEM KpYyroB Ouiepa,
OCHOBHBIX 102UYECKUX NPAGUIL.

VYmozaxkmoueHuss. OOOCHOBaHMST M IOKa3aTelIbCTBO B
MaTeMAaTHKe. TeopeMsl. Bunaet MaTEeMaTUYECKUX
YTBEPXKACHUH. Buowl ookazamenvcme. Mamemamuyeckas
UHOYKYUS. Ymeeporcoenus: obpammoe OaHHOMY,
NPOMUBONOJIONCHOE, obpamuoe NPOMUBONOJIOHNCHOMY
Ooannomy. llpu3Hak ¥  CBOWCTBO, HEOOXOAMMBIE U
JIOCTaTOYHBIE YCIIOBUSI.

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

3 UYucna v BeIpaykeHUs

JleficTBUTEIBbHBIC YHCIIA.

ToxaecTBeHHbIE MpeoOpa3oBaHUS.

CreneHbr ¢ JOCHUCTBUTEIHLHBIM IIOKa3aTeJIeM, CBOMCTBa
CTCTICHH.

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




[IpeobpazoBanue orapuMUUIECKUX BHIPAKCHUH.

YpaBHEHHUs U HEPABEHCTBA

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

I'paduueckoe penienre ypaBHeHU U HEPABEHCTB.

HppaurioHanbHble ypaBHEHHS 1 HEPABEHCTBA.

[Ipocreiimme noka3zareabHble YpaBHEHHs U HEPABEHCTBA.

CucreMbl NTOKa3aTeNIbHBIX YPAaBHEHUN U HEPABEHCTB.

Jlorapugmuueckue ypaBHEHUS U HEPAaBEHCTBA.

Cuctembl 1orapu(pMUUECKUX YpaBHCHU NHEPABEHCTB.

TpuronomeTpuuyeckrue ypaBHEHUS 1 HEPABEHCTBA.

CucTtemMbl TPUTOHOMETPUYECKUX YPAaBHEHHI Y HEPABEHCTB.

Memoo unmepsanog 01 peutenus HepaseHCms.

I'paghuueckue memoovl pewrenus: ypagHeHull U HEPAGEHCMa.
Pewenue  ypasmenuii  u  Hepagencmse,  codepicaujux
nepemeHHyr0 oo 3HAKOM MOOYJI.

Cucmembl  noxazamenvuvlx,  Jo2apu@pmudeckux U
uppayuonanvhvlx ypaeuenuu. Cucmemvl NOKA3AMENbHLIX,
Jlo2apupmuuecKux HepageHcma.

Ypasnenus, cucmemvl ypagnenuii ¢ napamempom.

OyHKIUU

CrenenHas pyHKIUsANEE CBOICTBA, U rpauK.

Bzaumno  obpammuvie  ¢ymkyuu. Ipaguku  e3aumno
00pammuwIx hyHKYU.

Penrenue 3ama4 ¢ UCMONBb30BaHUEM YHCIOBBIX (DYHKIMNA U
ux rpapukoB. Vcronp3oBaHHEe CBOMCTB M IpaduKOB
JUHEWHBIX W KBaApaTWYHbIX  (QyHKIMH,  oOpaTHOM

MPOMOPLUUOHAIBHOCTH U QYHKIIUU ) = Jx.

[Toxa3zaTenbHast pyHKIUS U ee CBOICTBA, U rpauK.

Jlorapudmudeckas GyHKIHS U €€ CBOWCTBA, U TPaduK.

Tpuronomerpudeckas OKpyKHOCTb, paJiiaHHast Mepa yriia.
CuHyc, KOCHHYC, TaHTE€HC, KOTAaHT€HC MPOU3BOJIBHOTO YIJIA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO M CIICACTBUS H3
HETO.

3HaueHHs TPUrOHOMETpUdecKuX (GyHkimi s yrimos 0°,

300, 45°, 60°, 90°, 180°, 270°. (0, —, — = = pan). dopayer
2 2 2 9 b . 2 6,4,3’27p . p y

CNLOJICEHUsL  MPUSOHOMEMPUYeCKUX — (YHKyuil,  (opmynsl
npugedeHus, hopmyivl 080UHO0 APSyMEeHmA.

Tpuronomerpudeckne QyHKIHH.

Tpuronomerpudeckne@yHKIMU ¥ =COSX, Y =SIn X, y =tgx.
Qynkyus y =Ctgx. CaoiicTBa u rpaduxu
TPUTOHOMETPHUYECKUX (PYHKIINH.

OOpatHble TPUTOHOMETPUYECKHE (DYHKITHH.

APKKOCHHYC, apKCUHYC, apKTaHTEHC qucoa.
Apkkomaneenc uucna. llpocreiiline TPUTOHOMETPUYECKHE
ypaBHeHUs. PelieHne TpuroHoMeTpu4ecKiuX ypaBHEHUH.

Obpamnvle mpuzonomempuieckue QyHKyuu, ux ceocmaed
u epaguxu. Pewenue npocmenuiux mpuecoHOMempuyecKux
HepaseHcma.

Hynun  yHKOMH, TpPOMEXYTKM  3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh. HamOosnpliee ¥ HauMMeEHblIee 3HAYECHHUE
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¢byukuuu. [epuoanueckre GyHKIpH. YeTHOCTh U HEUYCTHOCTD
bynkumid. CoxHbIe QYHKITUH.

Ilpeobpazosanus  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 ¥ (QU3HYECKH  CMBICH
npou3BofgHOW. [Ipom3BOgHBIE 3JIEMEHTAPHBIX  (PYHKITUH.
Ipasuna ouggepenyuposanus.

Bmopas npouszeoonas, ee ceomempuueckutl u QusuyecKui
CMbICIL.

[TonsiTe 0 HempepbIBHBIX (PyHKIMAX. TOYKH 3KCTpeMyMma
(MakcumMyMa W MuUHHMyMa). MccrenoBaHue 3lIeMEHTapHBIX
GyHKIMI HA TOYKH SKCTpeMyMa, HauOoJIblliee ¥ HauMEHbIIIee
3Ha4YeHHE C MOMOILBIO MPOU3BOIHON. [locmpoenue epaguros
@yHKyulli ¢ nomMowwlo  Npou3eooHvix.  Ilpumenenue
NPOU3BOOHOU NPU PeuleHUU 3a0ay.

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

MareMaTHKa: BCPOATHOCTDb MU CTATUCTHKA

CraTucTtuka u Teopus
BEPOATHOCTEM, JIOTUKA U
KOMOMHATOpHKa

Pemenne 3amau Ha TabmmuHoe W Tpaduyueckoe
MPEACTAaBICHUE  JaHHbIX. MCnosb30BaHUME  CBOMCTB U
XapaKTePUCTHK YMCIIOBBIX HAOOPOB: CPEeAHHMX, HAHOOJBIIETrO
¥ HaWMEHBIIETO 3HAYeHUS, pa3Mmaxa, ducnepcuu. Pewenue
3a0ay Ha onpedeieHue Yacmomsl U 6ePOSMHOCMU COObIMULL.
Buviuucnenue eeposmnocmeii ¢ onvimax ¢ pagH0803MONCHbIMU
neMeHmapHeiMu ucxooamu. Pewenue 3aday ¢ npumenenuem
Komounamopuxu.  Pewenue  3a0au  na  @vluucieHue
8eposimHOCmell  He3asUCUMBIX — cOObimuill,  NpUMeHeHUe
Gopmynvl  crodcenus  eeposmuocmeii. Pewenue 3aoau ¢
npumeneHuem ouazpamm iiepa, Oepesa 6eposImMHOCMel,
@opmynvl beprynnu.

Yenosnas eeposmuocmy.lIpaguno VMHOICEHUS
eepossimuocmeu. Popmyna noanHou 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. [lpumepwvl ciyuaiHvlx enuyuH,
HOOUYUHEHHbIX — HOPMANbHOMY — 3AKOHY  (NOSPEuHOCmb
UsMepeHUtl, pPOCm 4elo8exa,).
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Hepasencmeo UYebwviwesa. Teopema Bepnyniu. 3axon
OobUUX yucen. Boibopounwiii Memoo usmepeHus
sepoamuocmei. Poav 3axkona 6onvwux uucen 6 Hayke,
npupoode u oobwecmae.

Kosapuayus oeyx cayuatinvix eenuuun. Ilowsamue o
koaghuyuenme xoppensayuu. Coemecmuuvle HAOIIOOEHUSL O8YX
CILYYAUHBIX senuduH. Boioopounwiil K03 puyuenm
KOppeasyul.

TekcToBBIE 3a1aUN

Pemenune 3amau Ha JABWIKEHHWE W COBMECTHYIO PaboOTy C
MOMOIIbIO JIMHEWHBIX U KBAJPAaTHBIX YPAaBHEHUHN U UX CHCTEM.

MareMaTuka: reoMeTpusi

I'eomeTpus

Pemenue 3amad ¢ mnpuMEHEHHEM CBOWCTB (uryp Ha
IJIOCKOCTH. 3aJaud Ha JI0Ka3aTeJIbCTBO W IOCTPOEHUE
KOHTprpumepoB. HMcmosib30BaHME B 3aJadax MPOCTEUIINX
JOTUYeCKUX mpaBwi. PelieHue 3agad ¢ HMCHOJIb30BAaHUEM
TEOPEM O TPEYTOJbHUKAX, COOTHOLIEHUN B MPSAMOYTOJIbHBIX
TpPEeyroJbHUKaX, (aKTOB, CBI3AHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenne 3amau ¢ ucnonb3oBaHHEM (DAKTOB, CBSI3aHHBIX C
OKpY’KHOCTsIMU. Pelienne 3a1au Ha U3MEpeHUsI Ha MIOCKOCTH,
BBIUMCJICHHE [UIMH U IUIOIazel. Pewenue 3a0ay ¢ nomoubio
8EKMOPO8 U KOOPOUHAM.

Harmsimaast crepeometpusi. OUTypbl U MX H300paKCHHS
(xy0, nUpamMua, IIpU3Ma). OcHoenvle  nousamus
cmepeomempuu u ux ceoticmea. CeueHust Ky0a 1 TeTpaspa.

Touka, mpsMasi M IUIOCKOCTb B MPOCTPAHCTBE, aKCHOMBI
CTEPEOMETpUH M CIEACTBHS M3  HHUX. B3amMmHoe
pacroyioxkeHue MpSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.
[TapannenbHOCTh MNPSAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE.
N300paxkeHne MpoCTEHIIMX MPOCTPAHCTBEHHBIX (UTYp Ha
IJIOCKOCTH.

Paccrostaus Mmexay purypamu B IpOCTPaHCTBE.

VYrnsl B npoctpaHcTBe. [leprneHanKyIspHOCTh MPSMBIX U
IIJIOCKOCTEM.

[Ipoeknus  ¢urypel  Ha  TUIOCKOCTb. [Ipusznaku
NEePHEHAUKYISIPHOCTA  MPSIMBIX U IJIOCKOCTEH B
npocTpaHcTBe. TeopeMa 0 Tpex MepneHIUuKyIsIpax.

MHOrorpaHHuKH. [Tapannenenunen. CBoiicTBa
psIMOYTOJIBHOTO Tapaienenumnena. Teopema Iludaropa B
npocrpanctse. [Ipusma m nupamupa. IlpaBunpHas nupamuaa
W mnpaBuibHas TnpusMma. llpsimas nupamuga. DJIEMEHTHI
MPU3MbI U TUPAMUJIBIL.

Tena BpamieHus: UWIMHAP, KOHYC, cdepa u 1Iap.
OCHOBHBIE CBOMCTBA MPSIMOTO KPYTOBOTO IIUJIMHAPA, TPSIMOTO
KpyroBoro koHyca. I3o0paxkeHnue Ten BpalleHUs Ha
IJIOCKOCTH.

IIpeocmasnenue 06 yceueHHOM KOHYcCe, CeYeHUs KOH)Ca
(napannenvhoe OCHOBAHUIO U NPOXOOsAujee yepe3 BepUIUHY),
ceuenusi YuruHopa (napaiieibHo U NepreHOUKyIAPHO OCU),
cevenus wapa. Pazeepmka yununopa u konyca.

Ilpocmetiwue KomMOUHAYUU MHO202PAHHUKOE U  Mel
epawjenus  mexncoy  coboi. BbIUUCIEHHWE  DIIEMEHTOB
MIPOCTPAHCTBEHHBIX GUTYp (pedpa, TMaroHau, yIibl).
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[Imomane NOBEPXHOCTU NMPABUIBHON MUPAMUIBL U IIPSIMOM
npusMmbl.  [lmomags MOBEPXHOCTH MPSMOTO  KPyroBOTO
WIMH]IPA, TPSIMOTO KPYrOBOTO KOHYCA H II1apa.

[Tonsitue 06 o6veme. OObeM MUPaMHIBI U KOHYCA, TPU3MBbI
u mmHapa. O6beM mapa.

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

Ilooobuvie mena 6 npocmpancmee. COOTHOIICHUST MEXTY
TJIOMIA MU TTOBEPXHOCTEH U 00beMaMH MOJOOHBIX TEJl.

Heuoicenuss 6 npocmpancmee. napaiienbHulll NEPeHoc,
YEHMpAanbHas  CUMMEmpUsl, CUMMEempUs  OMHOCUMELbHO
niockocmu, nosopom. Ceoticmea oeudxcenuu. Ilpumenenue
O0BUIICEHUL NPU peueHUl 3a0a.

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

[Tnomans chepsi.

Pazeepmra yununopa u xowmyca. Ilnomans MOBEPXHOCTH
WIMH]Ipa U KOHYCA.

KoMOuHaImu MHOTOrpaHHUKOB U TEJ BPAILICHUS.

Bektoper u koopauHaThl B mpocTpanctBe. Cymma
BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCJIO, YTOJI MEXIy
BekTopamu. KoJumHeapHble W KOMIUIAHAPHBIE BEKTOPBHI.
Ckansipnoe npoussedenue eekmopos. Teopema o pasznodiceHuu
e6exmopa no mpem HekoMnianapuvim eekmopam. Cranaproe
npouszeedeHue 8ekmopos 6 KoopourHamax. Ilpumenenue
BeKTOpbI ¥ KOOPAWHATHI B | 6eKMOPO8 NPU peuleHuu 3a0a4 Ha HAXoxcOeHue paccmosHull,

MIPOCTPAHCTBE OnuH, naowjaoell U 00beMoa.

Ypaenenue nnockocmu 6 npocmpancmee. Ypaenenue
cpepvl 6 npocmpancmee. Dopmyna O GbIUUCTIEHUS
PACCMOAHUSL MeHcOY MOYKAMU 8 NPOCMPAHCHEeE.

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

Hcropust marematuku. Bkiaj BBIIAIOIIMXCS MaTEMaTUKOB
B Pa3BUTHE HAYKH; POJIb MATEMAaTUKH B pa3Butuu Poccuu.

Meronsl MareMatuku. I Ipumepst MaTeMaTUYECKUX
3aKOHOMEPHOCTEMH B npupoje, B TOM qucIie
XapaKTePU3YIOUINX KPACOTy M COBEPIICHCTBO OKPY>KAIOIIETO
MHpa U NPOU3BEICHUI UCKyccTBa. [IporpaMMHblie cpencTBa u
AIIEKTPOHHO-KOMMYHHKAIIHOHHBIE CUCTEMbl TIPU  PEIICHUU

MaTeMaTUYCCKHUX 3a1a4.
*KypcuBOM BBIIENEHBI AIIEMEHTHI COJAEP)KaHMs, OTHOCAIINECS K Pe3yiIbTaTaM, KOTOPHIM OOYYaromIHecs «IoirydaT
BO3MOKHOCTh HAYIUTHCS».

10

11 Hctopust maTeMaTuku

12 MeToabl MAaTEMAaTHUKU

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

‘ Ne ‘ HaumenoBanue pazzena (TeMbl) | KonunuecTBo yacos |
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pasicia Beero 7 113 (C) CP
(TembI)
1 cemectp
1 Maremaruka: anre6pa u Hadaja
MaTeMaTHUYeCKOro aHaJIn3a
1.1. IToBTOpEHME 6 4 2 -
12 DNEeMEeHTHI Teopuit MHO>KECTB u 6 4 ) i
MaTeMaTU4YeCKOM JIOTUKH
1.3. Uucna v BeIpaxeHUs 8 6 2 -
1.4. YpaBHEHMsI U HEPABEHCTBA 32 20 10 2
1.5. DyHKIUU 16 8 6 2
2 MaremaTrKa: BEpOSTHOCTh U CTATHCTHUKA
21 CraTtuctuka #W TEOpHUs BEPOATHOCTEH, 17 16 i 1
JIOTHKa ¥ KOMOMHATOPUKA
3. I'eomeTpus
3.1 ['eomerpus 51 16 32 3
Hmoezo 136 74 64 8
2 ceMecTp
1 Maremaruka: anrebpa u Hayaia
MaTeMaTHYeCKOro aHaJIu3a
1.6. DJIeMEHTHI MaTEMATUYECKOI0 aHAIN3a 44 10 14 20
1.7. DyHKIUU 44 10 14 20
2 MaremaTnKa: BEpOSTHOCTh U CTATHCTHKA
29, CraTtuctuka #W TEOpHUS BEPOATHOCTEH, 12 i 12 i
JIOTHKa ¥ KOMOMHATOPUKA
2.3. TekcToBbIe 331241 10 - 10 -
3. I'eomeTpus
3.2 ['eomerpus 22 10 12 -
3.3 BekTopbl 1 KOOPAWMHATHI B TPOCTPAHCTBE 28 10 16 2
34 Hcropus maTeMaTUKU 6 4 - 2
3.5 MeToabl MAaTEMAaTUKU 10 - 10 -
ATTecTanus 14
Koncynpranus 2
Hmozo 192 44 88 44
O0mmii 00LeM, yac 328 130 174 52
300
Ne KonnuecTBo yacos
paszena HaumenoBanue paszena (TemMbl) Beero 1 113 (C) CP
(TempI)
1 cemectp
1 MaremMaruka: anredpa u Hadasa
MaTeMaTUYeCKOro aHaJIn3a
1.1. IToBTOpEHME 6 6
10 DNEeMEeHTHI Teopu MHO>KECTB u 6 ) ) )
MaTeMaTU4YECKOM JIOTUKH
1.3. Uucra u BeIpaXeHUs 8 2 6
1.4. YpaBHEHMs U HEPABEHCTBA 30 2 28
1.5. DyHKIMU 16 2 14
2 MaremaTrKa: BEpOSTHOCTh U CTATHCTHUKA
2.1. CTaTUCTHKA MW TEOpHUs BEPOATHOCTEH, 17 2 15
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JIOTHKa ¥ KOMOMHATOPUKA
3. I'eomeTpus
3.1 I'eomerpus 51 2 2 47
ATTecTanus 2
Hmoezo 136 6 10 118
2 ceMecTp
1 MaremMaruka: anredpa 1 Hadaja
MaTeMaTHUYeCKOro aHaJIn3a
1.6. DJIeMEHTHI MaTEMAaTUYECKOT0 aHAIU3a 44 2 42
1.7. DyHKIMHU 44 2 42
2 MaremaTuKa: BEpOITHOCTh U CTATUCTUKA
29, Craructuka W TeOpUs BEPOATHOCTEH, 12 ) ) ]
JIOTHKA M KOMOMHATOpHKA
2.3. TekcToBbI€ 331241 30 2 28
3. I'eomeTpus
3.2 I'eomeTpus 22 22
33 BekTopsl M KOOPAWHATHL 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 llpakTH4yecKue 3aHATUS U CEMUHAPBI
KomunuectBo
Ne | Nepasgena acos
/T ("Ir)eMHLI) Tema
O0P0 | 300
1 1 IToBTOpEHME 2
2 2 DJIEMEHTHI TEOPUH MHOXKECTB M MATEMATUYECKOU JIOTUKH 2 2
3 3 Uucra u BeIpaXeHUs 2 2
4 4 YpaBHEHMs U HEPABEHCTBA 10
5 5 DyHKIMU 20 4
6 6 DJIEMEHTHI MaTEMaTUYECKOI0 aHaIN3a 24
CraTucTHKa U TEOPUS BEPOSITHOCTEH, JTIOTUKA U
7 7 12 4
KOMOMHATOpHKA
8 8 TekcToBBIE 321aUN 10
9 9 ['eomeTpus 44 2
10 10 BekTopsl M KOOPAUHATHL B IPOCTPAHCTBE 16 2
11 11 Hctopust MmaTeMaThkKu - 2
12 12 Metoabsl MaTeMaTUKU 10 2
O01mmii 00HeM, yac 152
5.4 JlabopaTopHbie padoThl - y4eOHBIM TUTAHOM HE MPEyCMOTPEHBI.
5.6 CamocTosiTesibHOE M3yYeHHE Pa3/1esoB (TeM) TUCIHUILTHHbI
KomuuectBo
Ne paznena
(Tebl) Bomnpocsl, BBIHOCUMBIE Ha CAMOCTOSITEIbHOE U3YUECHHE 4acoB
0P0 | 300
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1 I'eomerpus 22

DJIEMEHTBI TEOPUH MHOKECTB U MATEMATHYECKON JIOTHKH 30

3 Yucna v BeIpayKeHUs 30

4 nocapughmuueckux Hepagencms. YpaeueHus, cucmemvl YpPasHeHUull ¢ 12 30

VYpaBuenuss u  HepaBeHcTBa  (Cucmemsl  noxazameinbHbIX,

napamempom.)

5 KOOPOUHAMHBIX ~OCell, pACmAdNCeHUue U cocamue, OMpadiceHue 20 30

Oyukimu  ([lpeobpazosanus  epaguxos Gyukyuil: cosue 6007

OMHOCUMEINIbHO Koopdunamelx OCQI:Z)

6 2eomMempudeckutl U uauueckull CMviCl, NOCMpoeHue 2papurkos 20 30

DneMeHThl MaTeMaTU4YecKoro aHamusa (Bmopas npouszsoouas, ee

DYHKYULL ¢ NOMOUWBIO NPOU3BOOHDBIX)

6. YHEBHO-METOJANYECKOE n NHO®OPMAIIMOHHOE OBECIIEYEHMUME

TACIATITAHBI

1.

1.

6.1. OcHoBHas IUuTEpaTypa

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

Anrebpa u Havyana marematudeckoro ananuza 10-11 kmaccsl : yue6nuk / 11I. A. Anmumos, 1O0. M.
Komsirun, M. B. Tkauesa [u ap.]. —9-e u3a. — Mocksa : [Ipocsemienune,2021. - 463c. - ISBN 978-
5-09-077925-8. — TekcT : HENOCPEACTBEHHBII.

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

Komsirun, M. B. TkaueBa [u ap.]. — 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 : [Ipocsemenne, 2022, — 287 c. - ISBN 978-5-09-087645-2. — Tekcr :
HEINOCPEACTBECHHBIM.

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

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

I'eometpus 10-11 xmaccst : yuebnuk / JI .C. Aranacsa, B. @. byry3os, C.b. Kagomues[ u ap.]. —
8-e u31. — Mockaa : [Ipocsemenune, 2020. — 287¢. - ISBN 978-5-09-073883-5. — Tekcr :
HEIOCPEACTBECHHBIMN.

6.2. lonotHUTEIbHAS JIUTEPATypPa

boromonoB, H.B. Anre6bpa wu Hauana aHaim3a: YydeOHOE TMOCOOHWE [T  CPEIHETro

npodeccuonansHoro obpasoBanusi/ 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'eometpus : yueOHOe mocobue i cpeaHero npodeccuoHanbHOro o0pa3oBaHus /
B. A.T'yceB, WU.b. Koxyxos, A.A.IlpokodpreB.— 2-¢ wu3a., ucnp. U jgom. — MocCksa :
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
ITonckoBas cucremaRamblerhttp://www.rambler.ru
ITouckoas cucremaY andexhttps://www.yandex.ru

16



[TouckoBas cucremaGooglehttps://www.google.ru

6.4. ba3zpl naHHBIX, MH(POPMALMOHHO-CIIPABOYHbIC W IOHMCKOBBIe cHcTeMbl, WHTepHeT-
pecypchl

1. CnpaBouno-npaBoBas cucrema «Koncynbrantllmoc» — http://www.consultant.ru/

Hudposoit obpazoBarenbubiii pecypc IPRsmarthttps://www.iprbookshop.ru
O6paszoBarenbHas miathopma FOPAUT - https://urait.ru/
DnekTpoHHas oubnmoreka «Bce yueOHuKmy» - http://www.sbio.info
[Touckoas cucrema Yandex - https://www.yandex.ru
. Obmepoccuiickuii  matematudeckuid  moptanm  Math-Net.Ru -  Pexum  gocryna:
http://www.mathnet.ru/

ST RCNS

T.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI

Jlist peasin3anuy TUCIUILTHHBI TpeOyeTcs ClieayIoliee MaTepHaaIbHO-TEXHHUECKOe 00eCIIeYCHHUE:

—JI1 TPOBEICHHUs JICKLUUH, YPOKOB - ayIUTOPHs, YKOMIUICKTOBAHHAs CIELUAIU3UPOBAHHON
MeOeNnbI0 U TEXHUYECKUMHU CpPEeICTBAaMU 00ydYeHUs: yueOHass MeOemb, SKpaH, MPOEKTOP, HOYTOYK;

—IUTsl IPOBE/ICHUSI CEMUHAPOB - Ay TUTOPUS, YKOMIUICKTOBAHHAS CIICIMATU3UPOBAHHON MeOebIo U
TEXHUYECKUMH CPEJICTBAMU 00yUYeHHUs: yueOHas MeOelb, SKpaH, IPOESKTOp, HOYTOYK;

—JI1  TPOBEICHHsS  TIPYNIOBBIX  KOHCYJbTALMK -  ayAUTOpHUSA,  YKOMILIEKTOBAHHAs
CHEIUATU3UPOBAHHON MEOCNIbI0 W TEXHUYECKMMHU CpEACTBAMU OOyueHUs: ydeOHass MeOenb, JKpaH,
MIPOEKTOP, HOYTOYK;

— TSl CAMOCTOSITEIEHOM paboThI - OMOIIMOTEKa, YNTAITFHBIN 3411 C BBIXOAOM B ceTh MIHTEpHET;

—JI1  IPOBEACHHMS  INPOMEXKYTOYHOM  aTTeCTallud -  ayJUTOPHUs,  YKOMILJIEKTOBAHHAs
CHeIaIu3upOBaHHON MeOeNblo: yueOHas MeOeb.

8. OCOBEHHOCTHU OCBOEHUs JUCIMIIJIMHBI JIMOAMU C OI'PAHUYEHHBIMU
BO3MOXHOCTSIMMU 310POBbSA

OOyyaromuMcs ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI IPEIOCTABISAIOTCS CIielHaIbHbIe
y4eOHUKH, ydeOHBIE TOCOOMS W JUAAKTHYECKHE MaTepUalibl, CIICIHATbHBIE TEXHHUYECKHUE CpPEICTBa
oOydeHHUsi KOJUJIEKTUBHOTO M HWHIAMBUAYAIbHOTO TIOJB30BaHUS, YCIYI'M acCUCTeHTa (ThIOTOpa),
OKa3bIBAIOIIETO  OOYYAIOMIMMCSI  HEOOXOIMMYI0  TEXHHUYECKYID TOMOIIb, a TaKXke YCIyTH
CYpPAOINEPEBOTUUKOB U THGIOCYpAONepeBOIUUKOB. Opranuzanus oOecneuyrBaeT MeYaTHBIMU U/WIH
ANEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMu B (opMax aJanTUPOBAHHBIX K OTPAaHUYCHUSIM UX
3J10pOBBS.

OcBOCHHE TUCIUIUIMHBI OOYYAaIOMIMMHUCS C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI MOXKET
OBITH OPraHU30BAHO COBMECTHO C APYTMMHU 00YYAIOIIUMUCS, @ TAK)KE B OTIEIBHBIX TPYIIIaX.

OcBOocHHE JUCIHUIUIMHBI OOYYAaONIMMHCS C OTPAaHUYCHHBIMH BO3MOXXHOCTSMHU  3JIOPOBBS
OCYIIECTBIISIETCSI C y4eTOM OCOOCHHOCTEH  MCHUXO(U3MUECKOrO  pa3BUTHS, HWHIAUBUAYAIbHBIX
BO3MOKHOCTEH U COCTOSIHUS 30POBBSI.

B memsix nmoctymHOCTH MOJy4YeHHS BbICHIETO 0Opa3oBaHHUsS IO 00pa30BaTENbHON IporpamMme
JUIAMH ¢ OTPAaHUYEHHBIMHA BO3MOXXHOCTSIMU 3/I0OPOBBSI IPU OCBOCHUHU AUCIUILINHBI 00€CIIEUHBACTCS:

1) ans Au1 ¢ orpaHUYEHHBIMUA BO3MOKHOCTSIMU 37I0POBbSI 110 3PEHUIO:

— MPUCYTCTBHE THIOTOPA, OKA3BIBAIOIINN CTYIEHTY HEOOXOAUMYIO TEXHHUECKYIO MOMOIIH C yYETOM
WHIUBUAYAIbHBIX OCOOCHHOCTEH (IOMOraeT 3aHATh paboyee MECTO, IepelBUraThCs, MPOYUTATH U
oopMUTH 3a/1aHKE, B TOM YHCIIE, 3AMICHIBAS IOl AUKTOBKY ),

— MUCbMEHHbIE 3aJlaHUsl, a TaKXe HUHCTPYKUUU O TOPSAAKE HX BBIMNOIHEHUS O(OopMIIAIOTCS
YBEIHUYEHHBIM MIPU(PTOM,

— crenuagbHble YYeOHUKH, YIeOHbIE TOCOOUS M TUIAKTHYECKHUE MaTepHaibl (MMEIOIINE KPYITHBIN
mpUPT UK ay1uoQanm),

— MHJIUBUyaIbHOE paBHOMEpPHOE ocBelieHue He meHee 300 Jrokc,

— pu HEOOXOJUMOCTH CTYICHTY MJIS BBHITIOJHEHHS 3aJaHUS TMPEIOCTABISCTCS yBEIWYUBAIOIICE
YCTPOMCTBO;

2) Ui TUI] ¢ OTPAaHUYCHHBIME BO3MOXXHOCTSIMU 3/IOPOBBS TIO CIYXY:
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— MPUCYTCTBHE ACCHCTEHTAa, OKA3bIBAIOIIUN CTYIAEHTY HEOOXOAMMYIO TEXHHUYECKYIO IOMOIIbL C
Y4€TOM HHJWUBHyaIbHBIX OCOOCHHOCTEH (ITOMOTaeT 3aHiITh pabodyee MeCTO, MepPeIBUTaThCs, MPOUYUTATH
1 0OpPMUTH 33/1aHKE, B TOM YHCJIIE, 3aHChIBasl O JUKTOBKY ),

— o0ecrieunBaeTCsl HAIMYME 3BYKOYCHJIMBAIOIICH anmaparypbl KOJJICKTUBHOTO IOJIb30BAHUS, TPH
Heo0X0UMOCTH O0yyarouieMycsl MPeoCTaBIseTCsl 3BYKOYCHIIMBAIOIIAs anmnapaTtypa UHIMBUIYaIbHOTO
MOJIb30BAHUS;

— obecnieunBaeTcsl HaJIEKAIIMMU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BEIeHUSI HHOpMAIUY;

3) st ML C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBBS, HMEIOIIMX HAPYHIEHUS OMNOPHO-
JIBUTATEJIBHOIO anmnapara:

— NMCbMEHHBIE 3aJJaHUs BBIMOJHSAIOTCA Ha KOMIBIOTEPE CO CHEIUATM3UPOBAHHBIM MPOTPAMMHBIM
o0ecrieueHrneM WM HaJUKTOBBIBAIOTCS THIOTOPY;

— 10 KeJIaHUI0 00YYAOIIErocs 3aJaHusl MOTYT BBITIOJIHATHCS B YCTHOU hopme.

[IporpamMma cocTaBieHa B COOTBETCTBUU C TpeOoBanusmu DeaeparbHOr0 TOCYAapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAAapTa CpeaHero oodmero oOpazoBanus, yTB. I[Ipukazom MuHucrepcTBa
obpazoBanus u Hayku PO ot 17.05.2012 r. Ne 413 (pen. ot 29.06.2017) u [1OI1.
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