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1.0EJIM U 3ATAYHN OCBOEHU A TN CIUIIIMHBI
easaMu 0CBOCHUS JUCLMUIUIMHBI «MaTeMaTUKay SBIISIETCS:

- (QopmupoBaHue MPEACTAaBICHUI O MaTeMaTHKE, KaK YHHBEpCaJIbHOM S3bIKa HAayKU, CPEICTBE
MO/JICIIMPOBAHUS SIBIICHUH U TPOLIECCOB, 00 HIESSIX U METOJIaX MaTeMaTHKH;

- pa3BUTHUE JIOTUYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOpPaXKEHUS, AITOPUTMUUYECKON
KyJbTYpbl, KDUTUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOIUMOM il 0OydYeHHs MO COOTBETCTBYIOIECH
cnernanbHocT 40.02.04 FOpucnpyaennus, B Oyaymen npoGecCHOHAIBHON IesTEeIbHOCTH;

- OBJIQJICHUE MAaTEMaTUYECKUMH 3HAHUSMH U YMEHUSIMH, HEOOXOIMMBIMHU B TIOBCETHEBHON KU3HH,
JUIS U3Y4YEHHUS! IIKOJbHBIX €CTECTBEHHOHAYYHBIX AMCLUUIUIMH Ha 0a30BOM YPOBHE, Ui IOJTY4YECHHUS
o0pa3zoBaHus B 00JaCTAX, HE TPEOYIOIUX yIITyOJeHHON MaTeMaTu4eCKOi MMOATOTOBKHY;

- BOCHUTaHUE CpPEACTBAMU MATEMAaTHKU KYJIbTYpbl JIMYHOCTH: OTHOLIEHUS K MAaTEMaTUKE Kak
yacTh OOIIEYETIOBEUECKON KYJIbTypbl: 3HAKOMCTBO C HCTOPHEM pa3BUTUS MaTEMaTHUKH, 3BOJIIOIMEN
MaTeMaTHYeCKUX HJIeH, TOHUMaHUs 3HaYMMOCTH MaTeMaTUKH sl 00ILeCTBEHHOT0 Iporpecca.

3agayamMM OCBOEHUS TUCUUILIMHBI «MaTeMaTHKay SBISIFOTCS:

-  CUCTEMaTU3HpPOBATH CBEACHUS O YMCIIAX; HU3YyYUTh HOBBIC BHJIBI YHUCIIOBBIX BBIPAKEHUU M
opmyur;

—  COBEpILIEHCTBOBATh MPAKTHUUYECKUE HABBIKM W BBIYUCIUTEIBHYIO KYJIbTYpPY, PaCIIMPUTh U
COBEpIICHCTBOBATh ajireOpanyeckuil anmnapar, c(OpMHUPOBAHHBIN B OCHOBHOM IIKOJIE U €r0 NPUMEHEHNE
K PELICHUI0 MATEMAaTHYECKUX U HEMAaTeMaTU4eCKUX 3a/1ad4;

-  pacHIMpUTh W CHCTEMAaTH3UPOBATh OOIIME CBEACHUS O (YHKIMAX, NOIMOJIHEHHE Kiacca
u3ydaeMbIX (QYHKIUN, WUTIOCTpAlMs IIHPOTHl NpUMEHEHHs] (YHKIUN I OMHCAHUA M HW3YYECHUS
peanbHBIX 3aBUCUMOCTEN;

-  H3Y4YUTh CBOMCTBA MPOCTPAHCTBEHHBIX Tel, (HOPMUPOBATH YMEHHUsS MPUMEHSITHh MOJy4YeHHbBIE
3HAHUA JUIs PEIICHUs IPAKTUYECKUX 3aay;

- pa3BUBaTh MPEJCTABICHUS O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B OKPYXkKaroLEM
MHpE, COBEPIICHCTBOBATh MHTEUIEKTYaIbHbIE U PEYEBbIC YMEHUS IIyTEM 00OralleH!s] MaTeMaTH4eCKOIo
SI3bIKa, PA3BUTHSI IOTUUECKOTO MBILIUICHMUS;

- II0O3HAaKOMHTHCS C OCHOBHBIMU UJESIMU U METOJAMM MATEMATUYECKOT0 aHAJIN3a.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OITIOII

HucuuruinHa «MaremaTtuka» BXOJUT B 00s3aTenbHYI0 4acTh (YriyOJEeHHBIH  YpPOBEHb)
o01ieo0pa3oBaTeabHbIX AUCUMILINH (couuanbHO-3koHOMuYeckuil npopmis) (OAI1.01) u Haxonurcs B
JIOTUYECKON U CTPYKTYpPHO-METOIUYECKOM cBsI3U ¢ npyrumu yactsamu OITOIL.

[IpenmerHas obnacTh JUCHUIUIMHBI — «MaTemaTika U UH(popMaTuKay.

JucuuruinHa «MaremaTka) OCBauBaeTcs Ha yriyOJI€eHHOM ypOBHE.

CtpykTypHO guciumuinHa «MareMaTuka»  BKIIOYaeT pas3lensl  «Anredpa u  Havana
MaTEMaTHYECKOro aHan3a», «['eomerpus», « BeposSTHOCTb U CTATUCTUKAY.

Me:xnpeameTHble CBsI3U: HH(OpPMATHKA.

TpeGoBaHMs K BXOJHBIM 3HAHUSAM, YMEHUSAM U KOMIETEHLUAM CTYJeHTa (POPMUPYIOTCS HA OCHOBE
IIPOrpaMMbl OCHOBHOI'O OOIIETO 0Opa30BaHMUS.

3.IIJTAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YYEBHOM JUCIHHAITIUHBI
OcBoeHue cojaepxaHus y4eOHOW JUCHUIUIMHBI «Maremartnkay oOecCleurBaeT JIOCTHKCHHE
CITEAYIOIIMX PE3yJIbTATOB:

a) IUYHOCMHbBIX:

— HHTEpeC K pa3Iu4yHbIM chepaM Mpo(hecCHOHAIBHOW JeATEIbHOCTH, yMEHHE COBEpIINATh
OCO3HAHHBII BBIOOP OyayIIei mpodeccuu U peaarn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI,

— TOTOBHOCTH M CIIOCOOHOCTH K 0Opa30BaHMIO U CAaMOOOPA30BaHMIO Ha TPOTHKCHUN BCCH KHU3HH,

— OCO3HAHHE IICHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTh OCYIICCTBJISATH IMPOCKTHYIHO U
HCCIIEI0OBATEIBCKYIO JCITEIbHOCTh HHANBHUIYaIbHO U B IPYIIIIE.

0) memanpeomemmuix:



dopMHUpOBaHHE YHUBEPCAIBHBIX YYEOHBIX TIO3HABATEIBHBIX JICUCTBHH BKIIIOYaeT 0a30BbIC
JIOTUYECKHUE IEUCTBU:

BBISIBJIAITh KA4yeCTBA, XapPAaKTEPUCTUKU MATEMAaTUYECKUX IOHATUH M OTHOLIEHUH MEXAY
HNOHATUAMH; (POPMYIIMPOBATH ONPEACICHUS IOHATHI;

YCTaHABIIMBATh CYIIECTBEHHBIM NpPHU3HAK KiIacCU(PHUKAIMU, OCHOBAHMUS Ui OO0OOIIEHUS U
CpaBHEHHUS, KpUTEPUHU IIPOBOJAUMOIO aHAIN3a;

BBISIBJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, POBOJIUTHh aHAJIOIMH, BCKPBIBATh B3aUMOCBSI3U U
NpOTHBOpEYHs B (akTax, JaHHBIX, HAOIMIONEHUSAX M YTBEP)KICHHSX; MpeiaraTb KPUTEPHH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUUH;

BOCIIPUHUMATh, (OPMYJIHPOBATH W MPeoOpa3oBHIBATh CYXICHHS: YTBEpAUTEIbHBIC U
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

JieJlaTh  BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTUH;

IIPOBOJUTH CAaMOCTOSITENIBHO JI0KA3aTEIbCTBA MAaTEMaTHUYECKUX YTBEP)KIEHUH (IIpsMbIE U OT
MIPOTUBHOT0), BBICTPaMBaTh ApPryMEHTALMIO, MPHUBOJIUTH MPUMEPhl U KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHUS U BHIBOJIBI,

BBIOMpATh CIOCOO pelieHus y4yeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BAapHAHTOB PEIICHHS,
BBIOMPATh HanOOJIee MOIXOASAIINI C YYETOM CaMOCTOSITEIHHO BBIZICIICHHBIX KPUTEPHEB).

CDOpMI/IpOBaHI/Ie YHHUBCPCAJIbHBIX y‘IC6HLIX II03HaBaTCJIbHBIX ﬂeﬁCTBHﬁ BKJIFOYaeT 0a30BbIE
HCCIIeA0BATEIBCKUE ACHCTBUS:

HCII0JIb30BaTh BOIPOCHI KAK UCCIIEN0BATENbCKUI NHCTPYMEHT [TO3HAHMUS;

(dbopMyIHpOBaTH BOIPOCH, (PUKCUPYIOIINE TPOTHBOPEUYHE, MPOOIeMy, YCTAaHABIUBATh HCKOMOE
U AaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

IIPOBOJIUTH CAMOCTOSITEIBHO CIJIAHUPOBAHHBIA 3KCIIEPUMEHT, UCCIIEIOBAHNUE 110 YCTAHOBIICHHUIO
OCOOCHHOCTEM  MaTeMaTH4eCcKOoro OOBeKTa, TMOHATUS, MPOIENypbl, IO  BBIIBICHUIO
3aBUCHUMOCTEN MEXIy OObEKTaMH, IMOHATUSAMH, MPOLENypaMU, HCIOJb30BaTh pa3iIHyYHbIE
METO/bL;

CaMOCTOSITENTbHO (pOpMyJIMpoBaTh OOOOIIEHUS M BBIBOABI IO pe3yJibTaTaM MpPOBEACHHOTO
HaOII0/IeHUs1, UCCIIEIOBAHMUSI, OLIEHUBATh JJOCTOBEPHOCTD MOIYYECHHBIX PE3YJIbTaTOB, BBIBOJOB U
0000111eHH, TPOTHO3UPOBATH BO3MOKHOE UX PAa3BUTHE B HOBBIX YCIOBHSIX.

@dopMUpOBaHUE YHUBEPCAIbHBIX YYEOHBIX IO3HABATENBHBIX JEHCTBUH BKIIOYaeT paboTy C
nH(popMaLuen:

BbIOMpaTh  MHGOpPMAIMIO W3  HWCTOYHHUKOB  PA3JIMYHBIX  THUIOB, aHAJIU3UPOBaTh U
HHTEPIPETHPOBATh  MHOOPMAIMIO  pPa3IHYHBIX  BUAOB W (HOpM  MpeaCTaBICHHS,
CHCTEMATH3HPOBAaTh M CTPYKTYpPHPOBaTh HH(GOPMAIIMIO, TPEACTABIATh €€ B Pa3IMYHBIX
¢bopmax;

OLICHUBATh HAJC)KHOCTh WH(POPMAIIUU IO CaMOCTOSTEIBHO CHOPMYIHPOBAHHBIM KPUTECPUSIM,
BOCIIPHHUMATH €€ KPUTUYECKH;

BBISIBJIATh JIeDUIIUTHI MH(DOPMAIUK, JaHHBIX, HEOOXOIMMBIX JIsi OTBETAa Ha BOMPOC W JUIS
peIICHUS 3a/1a4H;

aHAJTM3UPOBaTh WHPOPMAIIUIO, CTPYKTYPUPOBATh €€ C MOMOIIBI0 TaOIHIl U CXeM, 0000IIaTh,
MOJICJIMPOBAaTh MAaTeMaTHYECKH: JellaTh YEPTEXKH M KpaTKHe 3alrCd 10 YCIOBHIO 3ajayw,
otoOpaxkaTh rpa)uuecKu, 3aMUChIBaTh C TIOMOIIBIO (OPMYIT;

bopMyaHpoOBaTh TpPSIMBIE M OOpaTHBIC YTBEPXKIACHUS, OTPUIIAHHWE, BBIBOIAWTH CJICICTBHS,
pacro3HaBaTh HEBEPHBIC YTBEPXKICHHUS U HAXOUTh B HUX OLIHOKH;

MIPOBOJIUTh MaTEMATHYECKHE DKCIIEPUMEHTHI, PEIIaTh 3aaul MCCIEI0BATEIbCKOIO XapaKTepa,
BBIJIBUTaTh MPEIINOJI0XKCHUS, JIOKa3blBaTh WM ONPOBEPraTh HX, NPUMEHSS HWHAYKIIHUIO,
JeTyKIHIO, aHAJTOTHIO, MATEMAaTHIECKHAE METO/IbI,

CO3JlaBaTh CTPYKTYPUPOBAHHBIC TEKCTOBBIC MaTepHANIbI C HCIOJIb30BAHHEM BO3MOXHOCTEH
COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB M OOJAYHBIX TEXHOJOTHM, HCIIOIb30BaTh TAaOJINYHBIC
0a3bl JAHHBIX;

HCIOJIb30BaTh KOMITBIOTEPHO-MAaTEMATHYECKHE MOJIEIN IS aHaan3a OOBEKTOB M IPOIECCOB,



OLICHUBATh a/IEKBaTHOCTh MOJETH MOJEIUPYEMOMY OOBEKTY WM MpPOLECCY; MPEeACTaBIAThH
pe3yNbTaThl MOACTUPOBAHNUS B HATIISITHOM BH/IE.

B) npeoOMemHublx.

BJIAJICHHE METOJIaMH JI0Ka3aTeJbCTB, alTOPUTMAMH PELICHUsS 3a/1a4; yMeHue (HopMyIupoBaTh
OIIpeJIeTICHNUS], aKCHOMBI M1 TEOPEMBI, IPUMEHSTH UX, TPOBOIUTH JJOKa3aTeIbHbBIE PACCYKICHUS B
XOJie pelleHus 3a1ad;

YMEHHE ONEepUpPOBaTh MOHATHSIMHU: CTENEHb YHCIA, JIOTapu(M 4YHCIa; YMEHHE BBINOJIHSITH
BBIYUCIICHHE 3HAYEHUH W TNpeoOpa3oBaHMs BBIPAKEHUH €O CTENEHSMH W JiorapudmMamu,
npeoOpa3oBaHust JPOOHO-PAIMOHATBHBIX BEIPAKCHUH;

YMEHHE OINEpUpPOBATh MOHATUSAMH: palOHAIbHBIC, HPPALMOHAIBHBIC, IOKa3aTelbHBIC,
CTEIICHHBIE, JIoTapu(pMUIecKre, TPUTOHOMETPUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CHCTEMBI,
YMEHHE ONEpUpOBAaTh TMOHATHAMU: (YHKUHMS, HENpepbiBHAs (QYHKIUSA, POU3BOIHAS,
nepBooOpa3Hasi, ONpEIeNCHHBI WHTErpaj, YMEHHE HAXOIUTh MPOHM3BOAHBIC 3JIEMEHTAPHBIX
(yHKIMH, UCTIONB3Ys CIIPABOYHBIE MAaTEPUANIbI; CCIEA0BATh B MPOCTEHIINX CIy4asx (QyHKIMA
Ha MOHOTOHHOCTb, HaXOJUTh HAWOONbIINE W HAMMEHbIINE 3HAUYeHHUS (YHKUUI; CTPOHUTH
rpaduKd MHOTOWJICHOB C HCIOJB30BAHHEM allllapaTa MaTEeMaTUYECKOrO aHajiu3a; NMPHUMEHSTh
NPOU3BOAHYIO ITPU PEILICHUH 33/1a4 Ha JABWKCHHUE; pelaTh NPAaKTHKO-OPHUEHTHPOBAHHBIC 331241
Ha HauOOJBIINE U HAUMEHbBINNE 3HAYCHHS, HA HAX0XKICHUE IIyTH, CKOPOCTH U YCKOPEHHS,;
yYMEHHE OIepUpOBaTh TOHATUSMH: palUOHATbHAs (QYHKIUS, IOKa3aTeJdbHas (QYHKIH,
crerneHHast pyHKIus, JorapudmMudecKas GyHKIHs, TPUTOHOMETpUIeCKrue PYHKINU, OOpaTHbIE
(GyHKIMM; yMEHHE CTpOUTh TpadUKd HM3Y4YEHHBIX (YHKLIHUH, HCIONB30BaTh TpaduKud TpU
W3yYEHUH TPOIIECCOB U 3aBHCUMOCTEH, IPU PEIICHUH 3a7ad U3 APYTruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 PeaIbHOM JKU3HM; BBIPAXKATh (OPMyJIaMU 3aBUCUMOCTH MEXKIY BETHYMHAMH;

YMEHHE peliaTh TEKCTOBBIC 33/1a4H Pa3HBIX THIOB (B TOM YHCJIE HA MPOLEHTHI, TOJM U YacTH,
Ha JIBIDKEHHE, paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOTH, 33Ja4Hd U3 OOJIACTU YIPaBJICHUS
JMYHBIMU M CEMEHHBIMU (DPMHAHCAMM); COCTABIISITh BBIPAKCHHUS, YPABHEHUS, HEPABEHCTBA U HX
CHCTEeMbl TI0 YCIOBUIO 3aJaud, KCCIEAOBaTh IIOJIyYCHHOE pEIICHHE U OICHUBATh
IPaBAONOA00HOCTD PE3YJIBTATOB;

yYMEHHE OIEepPHPOBaTh IOHATUSAMHU: CpelHee apuMeTHUecKoe, MeAuaHa, HauOojbliee Hu
HaVMEHbIIIEe 3HAUCHMsS, pa3Max, AUCHEpPCHs, CTAaHAApPTHOE OTKJIOHEHHE 4YHCIOBOTO Habopa;
yYMEHHE W3BJIEKATh, HMHTEPIPETUPOBATh HH(POPMAlLIMIO, TMPEACTaBICHHYI0O B TalOnMuax, Ha
auarpamMmax, rpadukax, OTpakalollyl0 CBOWCTBAa pEATbHBIX TIPOLECCOB U  SIBICHUIA,
NPEeCTaBIATh UHPOPMALIMIO ¢ MOMOUIbIO TabJIMIl M AMarpamMm; UCCIEeI0BaTh CTaTUCTHUYECKHE
JTAaHHBIE, B TOM YHKCIIE C IPUMEHEHHEM IpadUuecKuX METOIO0B U SJICKTPOHHBIX CPEJICTB;

YMEHHE ONEpUpOBaTh MOHATUAMHU: CIy4YaWHBIH ONBIT M CIy4dailHOE COOBITHE, BEPOSTHOCTh
CIIy4aifHOTO COOBITHS; YMEHHE BBIUMCIATH BEPOSTHOCTh C HCIOJIB30BaHUEM TpadudecKux
METO/IOB; NPUMEHATh (OPMYJbl CIOXKEHHS U YMHOXEHHUS BEpOSITHOCTEH, KOMOWHATOPHbIE
dakTel W (QOpPMYNBI TpU pEImICHHH 3a/1a4, OLEHHBATH BEPOSITHOCTH PEAJbHBIX COOBITHIA;
3HaKOMCTBO CO CIy4YalHbIMM BEJIMYMHAMM; YMEHHME NMPHUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIINX YHCEN B IPUPOIHBIX M OOIIECTBEHHBIX SBIICHHSX;

YMEHHE OIEpHUpPOBaTh MOHATHAMM: TOYKa, MpsMasi, MIOCKOCTb, MPOCTPAHCTBO, IBYTPAaHHBIN
yroJl, CKpEIIMBAIOUINECS NpsSMbIe, MapaJUIeNbHOCTh M NEPIEHANKYISPHOCTh MPSIMBIX U
IUIOCKOCTEH, yroill MEXIy HNpSIMbIMHM, YTojdl MEXAYy HpSIMOM M IUIOCKOCTBIO, YIOJ MEXIy
TUTOCKOCTSIMH, PACCTOSTHHE OT TOYKH JI0 MIIOCKOCTH, PACCTOSTHUE MEXY MPSMBIMHU, PACCTOSTHHE
MEXIY IJIOCKOCTSAMHU; YMEHHME HCIOJb30BaTh IPH PEHICHWH 3a7ady H3ydeHHbIe (aKThl U
TEOPEMBI IJITAHUMETPUH; YMEHHE OIICHUBATh pa3Mephbl 00BEKTOB OKPYKAIOIIETO MUPA;

YMEHHE ONEpHpOBaTh IOHATUSMHU: MHOTOIPAaHHMK, CEYEHHE MHOTOrpaHHHKa, KyoO,
napajieNienure];, Ipu3Ma, nmupaMmuaa, (urypa ¥ MOBEPXHOCTh BpAIICHUS, IMIMHAP, KOHYC,
map, cdepa, ceueHust GUTYpbl BpallleHUs, IIIOCKOCTh, Kacaromiascs cdepsl, HIMINHIPA, KOHYyCa,
IUIOMIA/1b TIOBEPXHOCTH MUPAMU/IbI, IPU3MBbI, KOHYCa, IMIUHAPA, IUI0MIalb chepbl, 00beM Kyda,
OPSAMOYTOJIBHOTO TMapajuleenunena, NupaMuasl, MPU3Mbl, IUIMHIAPA, KOHYyca, 1Iapa; yMEHHe
n300pakaTh MHOTOTPAHHUKH W TIOBEPXHOCTH BPAICHHS, WX CEYCHUS OT PYKH, C MOMOIIBIO



YEPTEXKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE pacloO3HaBaThb CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATDH [IPaBUIIBHBIE MHOIOIPaHHUKY;

yYMEHHE ONEepUpOBaTh MOHATUAMHU: JIBUKEHHE B IPOCTPAHCTBE, MOAOOHbIE (GUIYpHl B
IPOCTPAHCTBE; MCIOJIb30BATh OTHOIICHHE IJIOMIAACH MOBEPXHOCTEH U OOBEMOB MOTOOHBIX
(buryp npu perieHuu 3aay;

YMEHHE BBIYHCIATH T€OMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJ, IUIOMaib, OOBEM, IUIOMIAIh
IOBEPXHOCTH ), UCTIOJIb3Ysl U3yUEHHbIE (POPMYJIBI U METO/IBI;

YMEHHME ONEPUPOBATH MOHATUAMM: MPSMOYIOJibHAs CUCTEMa KOOPAMHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOPAMHATBl BEKTOpA, CKAJIAPHOE IPOU3BEICHHUE, YroJl MEXKIY BEKTOpaMH, CyMMa
BEKTOPOB, TPOM3BEIECHUE BEKTOpa HA YHCJIO; HAXOIUTh C IOMOIIBIO H3YyYEHHBIX (OPMYI
KOOpPJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMU;

yYMEHHE BBIOMpPATh NOAXOMSAIIMA W3YYEHHBIH METOJ sl pEIICHUs 3a7ayd, paclio3HaBaTh
MaTeMaTH4ecKue (akTbl 1 MaTeMaTUYeCKHe MOJIEIN B IPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSAX,
B MCKYCCTBE;, YMEHHME IPHUBOAMUTH IIPUMEPHl MAaTEMATHYECKUX OTKPBITUNA POCCUHCKOU H
MHUPOBOM MaTEMaTUYECKON HAYKH.

YMEHHE OIEpPUpPOBATh IOHATUSMHU: ONPEIECICHUE, aKCMOMa, TEOpEMa, CIIEJCTBUE, CBOWCTBO,
IPU3HAK, J0Ka3aTeJbCTBO, PABHOCUIIbHBIE (DOPMYIMPOBKU; yMeHUE (popMyIupoBaTh 0OpaTHOE
U TPOTUBOIIOJIIOKHOE YTBEPXKIECHUE, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI, HCIIOJIb30BAThH
METOJI MaTEMaTHUYECKON MHAYKIMH; MPOBOIUTH JOKA3aTEIbHBIE PACCYKICHUS IPU PEIICHUU
3a/1a4, OLICHUBATh JIOTUYECKYIO MPAaBUIBHOCTh PACCYKICHUM;

YMEHHME ONEPUPOBATH MOHATUSAMHU: MHOXKECTBO, IIOJMHOKECTBO, ONIEPALIUN HaJ MHOXXECTBAMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar i ONMCAHMS pealbHbIX
IPOLIECCOB U SIBJICHUHN, U IIPU PELICHUH 3a/1a4, B TOM YHCIIE U3 APYTUX YUEOHBIX NPEIMETOB;
YMEHHE ONEepUpOBaTh MOHATUSAMU: rpad, CBSI3HBIN rpad, AepeBo, HUKI, rpad HA IUIOCKOCTH,
yYMEHHUE 3aJjaBaTh U ONMCHIBaTh Ipadbl pa3IMYHBIMU CIIOCOOAMH; MCHOJIb30BATh Ipadbl MpU
peLIeHNH 3a/]a4;

yYMEHHE CBOOOJHO ONEpPUPOBATH HMOHATHSAMM: COUETaHHE, IEPECTAaHOBKA, YHMCIO COYETAHUH,
YHCIIO TEPeCcTaHoOBOK; OunHOM HpIOTOHA; yMeHHE NPUMEHATh KOMOMHATOpHBIE (AKTBI U
paccyXIeHus Ul PEICHUs 3a/1a4;

YMEHHE OINEepPUPOBaTh MOHITHSMH: HATypaJlbHOE YHCIIO, LIE€JI0€ YHUCIO, OCTAaTOK M0 MOJYIIO,
pallMOHAJIBHOE  YHCIO, WPPALMOHAIBHOE YHUCIO, MHOXKECTBA HATypalbHbIX, LEJbIX,
pallMOHANIBHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHWE MCIOIb30BaTh MPHU3HAKU JIETMMOCTH,
HalMEHBIIMKA OOIIMH JenuTeNlh M HauMEeHbllee ofllee KpaTHOe, alroputM EBknmmpga mpu
pELIeHNH 3a]1a4; 3HAKOMCTBO C Pa3JIMYHbIMU MO3UIIMOHHBIMHA CHCTEMAaMH CUMCIICHUS;

yMEHHE CBOOOJHO OIEpUpOBaTh MOHATUAMHU: CTENEHb C IeJBIM IOKa3aTeleM, KOpeHb
HaTYpaJIbHOM CTEINEHH, CTENEHb C PAallMOHAIBHBIM IMOKa3aTeJIeM, CTENEeHb C JEeHCTBUTEIbHBIM
(BelIecTBEHHBIM) TOKa3aTesIeM, JOrapu@m 4Yucia, CHHYC, KOCUHYC M TaHT'€HC MPOU3BOJILHOTO
4lCIIa;

YMEHHE ONEepUpOBaTh MOHATUSMHU: TOXJIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHKe, YpaBHEHUE,
HEPaBEHCTBO, CUCTEMA YpPaBHEHUIl M HEPAaBEHCTB, PaBHOCUJILHOCTh YpaBHEHHI, HEPABEHCTB U
CHCTEM, pallMOHAJIbHbIE, MPpPALMOHANIbHbIE, OKa3aTelbHbIe, CTENEHHbIE, JOorapupMHUEcKue,
TPUTOHOMETPUUECKUE YpaBHEHHS, HEPABEHCTBA W CHCTEMbI; YMEHHE pelllaTh YpaBHEHMUS,
HEPABEHCTBA U CUCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; pellaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBl C TapaMeTpoM; MPHUMEHSTh YpaBHEHMs, HEPaBEHCTBA, UX CHUCTEMbl IJI pelleHUus
MaTeMaTHUYECKUX 3aJa4 1 3a/1a4 U3 Pa3IMUHbIX 00JacTel HAyKU U pealbHON KU3HU;

yMeHHe CBOOOJHO ONEpUpOBaTh TMOHATUAMU: TpapuK QYHKIHUH, oOpaTHas QyHKIMS,
KOMIO3UIUS (PyHKUUH, nuHelHas (QyHKIMs, KBapaTHuHass (QyHKIUS, CTeeHHas (QyHKIUS
LEeNbIM [OKa3aTejeM, TpPUTOHOMeTpudeckue (GyHKIUH, OOpaTHble TPUTOHOMETPHUYECKUE
¢byHKIMHU, TOKa3aTeabHas U Jorapugmuyeckas GyHKIMU; YMEHHE CTPOUTh IrpaduKu (QyHKIHHA,
BBITNOJHATH peoOpa3oBaHus rpaQUKoB (YHKIIHIA;

YMEHHE HCIONIb30BaTh rpaduku (QyHKIUH Ui M3ydeHUs HpOLIECCOB M 3aBUCUMOCTEH IpH
pellIeHnN 3a/1a4 U3 IpYTruX Y4eOHbIX MPEAMETOB U U3 pealibHOM KU3HU; BbIpaxaTb (GopMyliaMu



3aBHCHUMOCTH MEXKIY BEIUYNHAMU;

YMEHHE CBOOOJHO ONEpPUPOBATH MOHATHAMM: YETHOCTh (DYHKIIMH, TMEPUOIUYHOCTH (PYHKIINH,
OrPaHUYEHHOCTh (PYHKLMH, MOHOTOHHOCTh (DYHKIMM, 3KCTpeMyM (yHKLUHU, HauOoibllee U
HaVMEHbIIee 3HaueHWss (QYHKIMM Ha TPOMEXKYTKE; YMEHHE IPOBOJUTH HCCIICAOBAaHHE
byHKINH,

YMEHHE HCIOJIb30BaTh CBOMCTBA M TpaduKu (PyHKIMIA AT pelIeHUs YPaBHEHUH, HEPAaBEHCTB U
3ajjad ¢ MapaMeTpaMu; H300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA pEIeHHUH
YPaBHEHUH, HEPABEHCTB U UX CUCTEM;

yMEHHE CBOOOJHO ONEpUpOBaTh MOHATUSAMM: IOCJIENOBATEIBHOCTh, apupMeTHYecKas
nporpeccusi, TeOMEeTpUYecKas Mporpeccusi, OEcKOHEYHO yObIBaromiasi TreoMeTpudecKas
IIPOrpecCcHsi; YMEHHUE 3a1aBaTh MOCIEA0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopmy;

YMEHHUE ONEepPUPOBATh MOHITUAMU: HENPEPHIBHOCTh (DYHKIIMH, aCUMIITOTHI Tpaduka (yHKLIHUH,
nepBass ¥ BTOpas NpPOM3BOJMHAS (DYHKIUH, TEOMETPHUECKUH H (U3UYECKHIA CMBICI
IPOM3BOJIHON, MepBOOOpa3Has, OINpPENENECHHBIH HHTErpaj; yMEHUE HaXOJIUThb ACHMIITOTHI
rpa¢puka (yHKIMH; YMEHHE BBIYUCIATH MPOM3BOJAHBIE CYMMBI, HNPOHM3BEICHUS, YACTHOTO H
KOMITO3ULIUH (PYHKIMH, HAXOIUTh YpaBHEHHE KacaTelbHOU K rpaduKy (QyHKIMHU;

YMEHHE HWCIIONIb30BaTh MPOU3BOAHYIO JUIS HWCCIEAOBaHUS (DYHKIMHA, A HAXOXKIACHUS
HAWIYYIlIero peleHns B NPUKIaIHbIX, B TOM YUCIIE COLUATBHO-3KOHOMUYECKUX U (PU3NUECKUX
3aadax, JJIs ONpeesieHHs] CKOPOCTH M YCKOPEHHS; HaXOJIUTh IUIOMIATN U 00BbeMbl (GUTYp C
IIOMOUIbI0 MHTErpaia; MPUBOAUTH IPUMEPHI MATEMATHUUECKOTO MOJEIUPOBAHUSA C MOMOIIBIO
i depeHIMATBLHBIX YPaBHEHHI,

YMEHHME ONEPUPOBATH MOHATHAMH: KOMILIEKCHOE YHCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOIYJb ¥ apryMEHT KOMIUIEKCHOTO 4YHWcia, ¢opMa 3alucd  KOMIUICKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpHYECKass W  anreOpauyeckas); yMeTb  IPOM3BOJUTH
apudmeTnyeckrue ACUCTBUS ¢ KOMIUIEKCHBIMU YUCJIaMU; IPUBOJUTH MPUMEPHI UCIOIb30BaHUS
KOMIUIEKCHBIX YHCEIT;

yYMEHHE CBOOOHO OTIEPHPOBATH MOHATUSIME: CpeiHee apupMeTHuIecKoe, MeIuana, HanOobIIee
U HauMEHbLIEE 3HAYEHMs, pa3Max, IUCIEPCHs, CTAHJAPTHOE OTKJIOHEHHWE JUIsl ONMCAHUs
YUCJIOBBIX JAHHBIX; YMEHHE HCCIEA0BAaTh CTAaTUCTUYECKHME JaHHbIE, B TOM 4YHUCIE C
OpUMEHEHHEM TpadUyecKuX METOJ0B M 3JEKTPOHHBIX CPEJCTB; rpaduyeckd HccleloBaTh
COBMECTHBIE HAOIIOZAEHMSI C TOMOUIBIO AMArPaMM PacCeUBaHMsI U JTMHEMHON perpeccuu;
YMEHHE HaxOAWTh BEPOSTHOCTH COOBITMM C HCHOJB30BAHHEM TIpaUYEeCKUX METOJIOB;
NPUMEHSTh JJIs pelIeHUs 3a7ad (pOpMyJIbl CIOKEHUS U YMHOXKEHMsI BEPOSATHOCTEH, GpopMyiTy
MOJTHOM BeposATHOCTH, (hopmyny bepHyian, komOuHaTopHble (akThl U (HOPMYJIbI; OLIEHUBAThH
BEPOATHOCTH PEANBbHBIX COOBITUH; YMEHHE ONEpUpOBaTh MOHATHSAMH: ClyyailHas BETUYMHA,
pacipeneieHue BEPOATHOCTEH, MAaTeMaTU4eCKOe OKMIAHWE, NMCIEPCHUs U CTaHIapTHOE
OTKJIOHEHHE CIy4yailHOW BeNMUYMHBI, (YHKIUU pacHpeesieHuss U IUIOTHOCTH PaBHOMEPHOTO,
[IOKa3aTEJIbHOIO U HOPMAJILHOTO PACIPENEICHUN; YMEHHUE HUCIIONb30BAaTh CBOMCTBA U3YUYEHHBIX
pacnpeneneHuid uid pelieHusl 3a]ad; 3HAKOMCTBO C TOHSATHUAMHU: 3aKOH OOJIBIIMX YHCET,
METO/bl BBIOOPOUYHBIX HCCIIEOBAaHUI; yMEHUE MPHUBOAUTH NPUMEPHI NPOSIBICHUS 3aKOHA
00JBIINX YKCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBIICHUSX;

yMEHHE CBOOOJHO ONEpUPOBaTh MOHATUSAMHU: TOYKA, MpsAMas, IUIOCKOCTb, IMPOCTPAHCTBO,
OTpPE30K, JIy4, IUIOCKMH Yyroj, IBYI'PDAaHHBIA YTOJI, TPEXI'PAaHHBIA YIoOJI, MEepeceKaroIuecs,
NapaJuleJIbHbIE U CKPEIMBAIOIINECS IPSAMBIE, TAPAILIENBHOCTD U MIEPIEHAUKYIIIPHOCTD MPSAMBIX
U IUIOCKOCTEM, Yrojl MEeXAY MPsSMBIMH, YTOJ MEXIYy HPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IUIOCKOCTSIMH; yYMEHHE HCIIOJIb30BaTh MPU PELICHUU 3aJad HM3Y4YeHHBbIe (DAKTBI M TEOPEMBI
IUTAHUMETPUH; YMEHHE OIIEHMBAaTh pa3Mepbl OOBEKTOB B OKpY)KAIOIIEM MHpE; yMEHHE
ONEpUpPOBaTh  IOHATUSAMHU:  MHOTOIPDAHHUK, CEUEHME  MHOIOTPaHHMKA, IPABHJIBHBIN
MHOTOTPaHHUK, MIPU3Ma, MUpaMuia, pUrypa 1 NoOBepXHOCTh BpalleHUs], IIWINHIDP, KOHYC, 1Iap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHUs KOHyca M IIWIMHApA, MapajuleJbHbIE OCU WIH
OCHOBaHHUIO, CEYEHHWE MIapa, IJIOCKOCTh, Kacaromiasics cepbl, HUIUHApPA, KOHYCa; yMEHHE



CTPOUTh CEUEHHUE MHOTOTPAHHUKA, HU300pakaTh MHOTOTPAHHUKH, (DUTYpPHl U TMOBEPXHOCTHU
BpallleHUs, UX CEYEHMs], B TOM UYHCJIE C TOMOLIbIO AIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHATh
CBOICTBa T€OMETPUUYECKUX (PUTYp, CAaMOCTOSATENBHO (POPMYIUPOBATH OIPEEICHHS N3Y4aeMbIX
¢uryp, BBIIBUTATH THIOTE3bl O CBOMCTBAX W MpPHU3HAKAX TE€OMETPHUYECKUX (uryp,
00OCHOBBIBATh WJIM ONpOBEpraTb HUX; yMEHHE TMPOBOJIUTH Kiaccupukauuo Guryp o
pa3IMYHbIM IIPU3HAKAM, BBIIOIHATH HEOOXOAUMBIE JOTIOJIHUTEIbHBIE TOCTPOCHUS;

— yMeHue CBOOOJHO OIEpUpPOBATh MOHATHAMU: IUIOWAAb (PUrypbl, 00beM (QUIYpbI, BETUYHHA
yIja, pacCTOSHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE MEKIY NPSAMBIMH, PACCTOSTHUE MEKIY
IUIOCKOCTSIMU, IUIOMIAJ b cephl, IUIOMAAs IOBEPXHOCTH MHUPAMHUAbI, MPHU3MBIL, KOHYcCa,
IMHAPa, 00beM Ky0a, MPsSMOYTOJBbHOTO MapajuieNienunea, MupaMubl, PU3MBL, [IMIIMHADPA,
KOHYcCa, Il1apa; yMEHUE HaXOAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX UTYD;

— yMeHHE CBOOOJHO ONEpHUPOBATh MOHATHAMM: JIBUKECHHUE, MapaJUIeIbHBIA EepEeHOC, CHMMETPUs
Ha IJIOCKOCTH U B IMPOCTPAHCTBE, MOBOPOT, IpeoOpazoBaHue Moaodus, mogoOHble (UTyphl;
YMEHHE pacro3HaBaTh PaBHbIE M MOJOOHBIE (DUTYPHI, B TOM 4YHCJIE B NPHUPOJE, UCKYCCTBE,
APXUTEKTYpE; YMEHUE UCIOJIb30BAaTh T€OMETPUUYECKNE OTHOLLIECHHUS, HAXOIUTh F€OMETPUUECKHE
BEJIMYMHBI (UIMHA, YToJ, IUIOU[aab, OObEM) MpH pPEIICHHH 3a7ad M3 JAPYIHX Y4eOHBIX
MIPEJAMETOB U U3 PEATIbHOM KU3HU;

— YMEHHE CBOOOJHO ONEpUPOBATH IMOHATHSAMHU: NPSAMOYTOJibHAs CUCTEMa KOOPAMHAT, BEKTOD,
KOOPJMHATHI TOYKU, KOOPJAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BE/ICHUE BEKTOPA Ha YUCIIO,
pasiokeHue BeKTopa Mo 0a3zucy, CKalspHOE MPOU3BEIACHHE, BEKTOPHOE IPOU3BEIECHUE, YIOJ
MEXIYy BEKTOpaMH; YMEHHE UCIOJIb30BaTh BEKTOPHBIA M KOOPJAMHATHBIN METOJA JJI PELICHUs
TEOMETPUYECKUX 3a/lad M 3a1a4 JPYTUX YYEOHBIX IMPEIMETOB; ONEPUPOBATH IOHITUSMU:
Marpuia 2 x 2 v 3 x 3, onpeaeauTesb MaTPUILbl, T€OMETPUUECKUN CMBICT OTIPEACITUTENS;

— YMEHHE MOJIEIMPOBAaTh pEaJIbHbIE CUTYyallUM Ha SI3bIKE MAaTEMAaTHKH; COCTaBJISATh BBIPAKEHUS,
YpaBHEHHUsI, HEPABEHCTBA M HMX CHUCTEMbI [0 YCJIOBHIO 33JayM, HCCIEI0BAaTh IOCTPOCHHBIE
MOJIENIM C WCIOJB30BAHUEM armapara anreOpbl, HHTEPIPETHPOBATH MOJIYYCHHBIH pPe3yJbTaT;
CTPOUTHh MATEMAaTHYECKUE MOJIETU C TOMOIIBIO FT€OMETPUUECKUX MOHATUM U BEJIIMYMH, PEIIaTh
CBA3aHHbIE C HUMHU NPAKTHUYECKHUE 3a/layd; COCTaBISATh BEPOATHOCTHYIO MOJAEIb U
WHTEPIPETUPOBATh IOJYUYEHHBIM pe3yibTaT; pellaTh NPHUKIAJAHbIE 33aJaud CpPEICTBAMHU
MaTeMaTUYeCKOr0 aHajliu3a, B TOM YHUCIE COLHAIbHO-DKOHOMUYECKOIO U (PU3NYECKOTO
XapakTepa;

— YMEHHE BBIOMpATh NOIXOJAMIMM METOJA JUIsl pEelIeHHs 3aJayd; NOHMMaHHWE 3HAaYUMOCTHU
MaTeMaTHUKd B HW3YYEHUHM TPUPOJHBIX U OOILECTBEHHBIX MPOIIECCOB M SBJIECHUM; yMeHHe
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB MAaTeMAaTHKH B HCKYCCTBE, YMEHHUE NPUBOIUTH MPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUICKON U MUPOBOM MaTeMAaTUYECKOU HAYKHU.

4. OBBEM JJUCHUIIJIMHBI U BUJIbI YUYEBHOM PABOTBI
OO0t 00bEM TUCIUILINHBI COCTABIISET 328 aKkageMUYECKUX YacOB.

Ounas popma

Bun yuebnoit paboThl Bcero uacos 1 Cemectpet 5
AyauTOpHBIE 3aHATHS (BCEro) 328 136 192
B TOM YHCIIE:
Jlexmu, ypoxu (JI) 134 64 42
[Ipaktuueckue 3ausarus (I13) 178 64 84
KoHcynbranus 2 - 2
CamocrositesibHasi padora (Bcero) (CP) 48 4 44
B TOM YHCIIE:
CamoroAroToBKa (caMOCTOSITEIbHOE U3yUSHHE Pa3eiioB,
npopaboTKa M MOATOTOBKA U MOBTOPEHHUE JIEKIIMOHHOTO 48 4 44
MaTepuala U MaTepuaja y4eOHUKOB U y4eOHBIX MOCOOUH,




MOJITOTOBKA K MPAKTUYECKUM 3aHSITHSIM )

j 24 4 20
dopma MPOMEKyTOUHOU aTTeCTalluN KOHTp. pab | oK3aMeH
Oomumii 00beM, Yac 328 136 192

3aouHas gopma

Bunx yuebHol paboThl Bcero vacos 1 Cemectper 5
AyIuTOpHBIE 3aHATHS (BCEro) 34 16 18
B TOM YHCJIE:
Jlexuuu, ypoku (JIK) 14 6 8
[Tpaktuueckue 3austus (I113) 20 10 10
Koncynbranus - - -
CamocrositesibHasi padora (Bcero) (CP) 290 118 172
B TOM YHCIIE:
CaMonoIroToBKa (CaMOCTOSITENIbHOE U3YUEHUE Pa3/IeIioB,
npopaboTKa M TIOJTOTOBKA M TOBTOPCHHE JICKIIMOHHOTO 290 118 172
MaTepuaia U MaTepuana y4eOHUKOB U y4eOHBIX MOCOOUH,
MOJITOTOBKA K MPAKTUICCKUM 3aHSTHSIM )
dopma MpoOMeKyTOYHOU aTTecTalluu 2 2

4 KOHTPOJTb
Hast 9K3aMeH
paborta

Oommii 00beM, yac 328 136 192

5. COAEP)KAHUE U CTPYKTYPA JUCIHUIIJIMHBbI

5.1 Conep:xaHue TMCUMILINHBI

Ne
HaumenoBanwue pa3nena
paznena (TeMbl) Conepxanue pazzena (TeMbl)
(Tembl)

MaremaTHnka: anreﬁpa N HAYaJIa MATEMATH4YC€CKOI0 aHAJIu3a

1 IToBTOpEeHune

Pemenne 3amad ¢ HCIONB30BAHMEM CBOMCTB 4YHMCEN U
CUCTEM CUMCIIEHUS, IEIMMOCTH, JOJIEN U 4acTel, POLIEHTOB,
MOJyJiel yucen. Pemenne 3a1ad ¢ UCHOJIb30BAHUEM CBOWMCTB
CTeTeHell M  KOpHEei, MHOTOWIEHOB, MpeoOpa3oBaHUil
MHOTOYJIEHOB M  JpOOHO-pallMOHAJIbHBIX  BBIPAYKEHUH.
Pemenne 3amad ¢ MCHOJIB30BAHMEM TIpajyCHONM MEpHI yria.
MopyJib 4KClia ¥ €r0 CBOWCTBA.

DJIEMEHTHI TEOPUU
2 MHOXECTB U
MaTEMATUUYECKOM JTOTUKHU

MHuoxxecTBa  (UMCIOBBIE, T'€OMETpPHYECKHX  (uryp).
XapakTepUCTUUECKOEe  CBOWCTBO, JJEMEHT  MHOXECTBA,
MycToe, KOHEYHOe, OeCKOHEYHOe MHOXecTBO. CrnocoOsl
3aJJaHUS MHOKECTB [TonmHOXKECTBO. OTHOLIEHUS
MPUHAJIC)KHOCTH, BKJIIOYEHHs, paBeHcTBa. Onepanuu Haja
MHokecTBaMu. Kpyru Oiinepa. Koneunble u GeckoHEUHBbIE,
CUYETHBIE U HECUETHBIE MHOKECTBA.

HctrHHBIE W JIOKHBIE BBICKA3bIBAHUS, ONEPAIMH HAaJ
BBICKA3bIBAaHUSMH. Anrebpa  BbICKa3bIBaHUIl. CBsi3b
BBICKA3bIBaHUM ¢ MHOKECTBaMHU. KBaHTOPHI CyIIIeCTBOBAHMS U
BCEOOIIHOCTH.

3akoHbl  JOTHKH. (OCHOBHBIE

JOTMYCCKHUEC  TIpaBHJIA.




PeH_IeHI/Ie JJIOTHYECCKUX 3aJa4 C HCIIOJIb30BaAHUEM prrOB
Dilnepa, OCHOBHBIX JIOTUYECKHUX MPABUII.
VYmozakmrouenusd. (OOOCHOBaHUS M JOKA3aTEILCTBO B

MaTeMaTHKeE. Teopemsl. Bunet MaTEeMaTHYECKHUX
yTBepKAeHUM. Buasl nokasarenscTB.  Maremarudeckas
WUHIYKIHS. YTBepxKaeHus: oOpartHoe JAaHHOMY,

IIPOTUBOIOJIOKHOE, 0OPaTHOE MPOTUBOIOJIOKHOMY JAHHOMY.
[Ipu3Hak u CBOHCTBO, HEOOXOAMMBIE U JIOCTATOYHBIE
YCIIOBUS.

OcHoBHas TeopeMa apupmeTuku. OCTaTKu U CPaBHEHUS.
Anroputm EBknmna. Kuraiickas Teopema 06 ocratkax. Manas
teopema depma. -uuHble cUCTeMbl cuuciaeHus. DyHKIUSA
Olinepa, 4YuCI0 U CyMMa JeJIMTeNed HaTypalbHOIO YHCIa.

Yucna v BeIpaxeHUs

JlercTBUTEIbHBIC YHCIA.

Tox1ecTBeHHbIEC TPEOOPA3OBAHMUSL.

CreneHb ¢ JACHCTBHUTENBHBIM TOKa3aTeJIeM, CBOMCTBa
CTEIEHU.

Jlorapucdm uymcma, cBoiictBa sorapudma. JlecaTHuHbIN
gorapupm.  Yumcmo  e.  HarypampHbiii  morapugm.
ITpeoOpazoBanue JorapuMUIECKUX BBIPAKCHUH.

YPaBHeHI/IH 1 HECPABCHCTBA

Pemenne 3amad4 ¢ IOMOIIBIO YHCIOBBIX HEPABEHCTB U
CHUCTEM HEPABEHCTB C OJHOW NEPEMEHHOW, C NPUMEHEHHEM
M300paXEHUsI YUUCIIOBBIX IPOMEKYTKOB.

I'paduueckoe pelieHrne ypaBHEHUN 1 HEPABEHCTB.

HppauroHanbHble YpaBHEHHS U HEPABEHCTBA.

ITpocreimune nokaszarenbHble ypaBHEHUS U HEPABEHCTBA.

CucreMsl I0OKa3aTeIbHBIX YPaBHEHUI U HEPABEHCTB.

Jlorapugmuueckue ypaBHEHUS U HEPAaBEHCTBA.

Cucremsl Torapu(pMUIECKUX YPaBHEHUH U HEPABEHCTB.

TpuroHomeTpuuecKkue ypaBHEHHs U HEPABEHCTBA.

CucreMbl TPUTOHOMETPUUECKUX YPaBHEHUI U HEPABEHCTB.

Meron UHTEpPBAIOB AJI PELICHUS HEPABEHCTB.

I'padmueckue MeTo bl pelIeHUs] ypaBHEHUN U HEPaBEHCTB.
Pemenue  ypaBHEHMH W HEpPaBEHCTB,  COAEPKALUX
IIEPEMEHHYI0 101 3HAKOM MOJYJIS.

CucreMbl  IOKa3aTeIbHBIX, JOrapupMHUUECKUX  H
UppalMOHANIBHBIX ypaBHEeHUH. CuHCTeMbl TOKa3aTeIbHBIX,
Jorapu(pMHUECKUX HEPABEHCTB.

YpaBHEHHUsI, CHCTEMBI YPABHEHUH C IAPAMETPOM.

DyHKIMU

CrenenHas (yHKIMS U ee CBOWCTBA, U TpaduK.

B3aumHo oOpatrHble ¢QyHkuuu. ['paduku  B3auMHO
00paTHBIX (QYyHKIHUI.

Pemenue 3a1ay ¢ UCIONBb30BAaHUEM YHMCIIOBBIX (QYHKIHUH U
ux rpapukoB. Vcronp3oBaHMe CBOMCTB U TpadUKOB
JUHEMHBIX W KBaJpaTU4HbIX  GyHKUOUH,  oOpaTHOM

MPOMOPLUUOHAIBHOCTH U QYHKIUU Y = \/; .

[Toka3zarenbHas (GyHKIMS U €€ CBOMCTBA, U TpaduK.

Jlorapudmuueckas GyHKIUS U €€ CBOUCTBA, U rpaduk.

TpuronomeTpuueckas OKpy>KHOCTb, paJiaHHas Mepa yTJa.
CuHyC, KOCHHYC, TaHT€HC, KOTAHI€HC MPOU3BOJIBHOTO YIJIA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO U CIEACTBUS U3
HETO.
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CIIO)KEHUSI ~ TPUTOHOMETPUYECKUX  (QYHKUUH,  (HOpMyJIbl
npuBeeHUs, GOPMYIIBI IBOMHOTO apryMeHTa.

Tpuronomerpuyeckue QyHKIHU.

Tpuronomerpuyeckue GyHKIUH Y =COSX, Y =Sinx, y =tgx

OyHkIws Y = ctgx . CaoiicTBa u rpaduKu
TPUTOHOMETPUUYECKUX (QYHKLUH.

OOpaTHble TPUTOHOMETPUYECKIE (DYHKITHH.

APKKOCHHYC, apKCUHYC, apKTaHI'€HC YHCIa. APKKOTAHI€HC
gucina. lIpocredmme  TPUTOHOMETPUYECKHE  yPaBHEHUS.
Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH.

OO0patHble TPUTOHOMETPUYECKUE (DYHKIIMU, UX CBOHCTBA H
rpapuku. PemeHune npocTeMIIMX — TPUTOHOMETPUYECKUX
HEPaBEHCTB.

Hymn  ¢yHKouM, nOpoMexyTKH  3HAKOIOCTOSIHCTBA,
MOHOTOHHOCTh. HamOomnpiiee u HaWMeHbIIEe 3HAUYCHHE
¢yukuuu. [lepuoanueckue GpyHkuU. YeTHOCTh U HEYETHOCTh
¢ynkuuii. CriosxHbIie GyHKINU.

[IpeoOpazoBanus rpadukoB (QYHKIHA: CABUT  BJAOJb
KOOPJAWHATHBIX OCEeH, pacTSHKEHHWE M C)KaTHe, OTPaKEHHE
OTHOCHUTEJIbHO KOOPAMHATHBIX OCEH.

DJIEMEHTHI
MaTEMAaTUYECKOrO aHaIn3a

[TpousBonnas ¢pynkuuu B Touke. KacarenbHas k rpaduky
¢bynkuuu.  Teomerpuueckuit M (QU3HYECKMHA  CMBICI
npou3BogHON. [Ipou3BOJMHBIE 3JIEMEHTAPHBIX  (PYHKIIUH.
[TpaBuna quddepeHnmpoBaHusl.

Bropas mpou3BonHas, ee reOMETpUIEeCKUN U (PU3HUECKUit
CMBICIL.

[TonsiTe o0 HenpepbIBHBIX (PyHKIMSIX. TOUKH 3KCTpeMyma
(MakcumMyMa ¥ MHUHMMyMa). MccienoBaHue siieMeHTapHBIX
GyHKIUI HA TOUYKH SKCTpeMyMa, HauOoJIblliee U HauMEHbIIIee
3Ha4YeHUe C MOMOoIIbI0 Npou3BoHOU. [locTpoeHue rpadukos
GyHKIMIT ¢ TOMOUIbI0  MpoM3BOAHBIX.  [IpumeHenue
IIPOU3BOJHOMN IIPU PEILIECHUHU 3a4a4.

[TepBooOpaznas. [TepBooOpa3HbIe 3JI€MEHTAPHBIX
¢byukuuit. IInomane kpuBonuHeiHoON Tpaneuuu. Popmyna
HrroTona-Jleit6uuna. OrnpeneneHHbIi HUHTETpall.

Brrunciaenue miaomaaed MIOCKUX (I)I/Il"yp u 00BEMOB TeiI
BpaliCHus C IOMOIIbIO MHTCTPAJIA.

MartemaTHka: BEPOATHOCTb U CTAT

HCTHKA

Craructuka u Teopus
7 BEPOSATHOCTEM, JIOTUKA U
KOMOWHATOPHKA

Pemenne 3amau wHa TabnmmuHoe W Tpaduyueckoe
IpelIcTaBlIeHUEe  JaHHBIX. lcnonp3oBaHue  CBOMCTB M
XapaKTePUCTHK YMCIOBBIX HAOOPOB: CpeAHMX, HAMOOJBIIETO
Y HaUMEHBILIEro 3HAuUEHUs, pa3maxa, aucrnepcuu. Pemenue
3aJa4 Ha OIpEeNEJIeHHE YacTOThl M BEPOATHOCTH COOBITHH.
Boruncnenne BEpOSITHOCTER B ONBITaX ¢ PaBHOBO3MO>KHBIMH
AIIEeMEHTapHBIMHU McXoAaMu. Perienue 3amad ¢ mpuMeHEeHHEM
KoMOuMHaTOpukH.  PemieHue  3agad  Ha  BBIYMCIICHHE
BEPOATHOCTEM  HE3aBUCHMBIX  COOBITUH,  NpPUMEHEHHUE

(I)OpMyJ'IBI CJIOKCHUA BepOHTHOCTCﬁ. Pemienne 3amau ¢

11




IPUMEHEHUEM JAMarpaMM OWjepa, JAepeBa BEPOSTHOCTEH,
dbopmynsr beprysm.

VYcnosHas BEPOATHOCTb. ITpaBuiio YMHOXKECHHS
BeposATHOCTEN. D@opMyJia MOJTHON BEPOSATHOCTH.

JIuCKpeTHbIE Ciy4alHbIE BEIWYMHBI WM PACIPEICIICHHUS.
HesaBucumele cinyualinblie BenuuuHbl. Pacnipenenenue cyMMbl
Y TIPOU3BE/ICHUS HE3aBUCUMBIX CITy4allHbIX BEJIMYHH.

Marematnueckoe OXHIAaHUE UM AUCHEPCHUs CIydailHOM
BEIMYMHBI. MaTemMaTnyeckoe OKuJaHue U JUCIEPCUSI CYMMBI
CIy4yalHBIX BEIMYMH. ['eoMeTpuyeckoe pacrnpeleraeHue.
buHOMUManbHOE pacnpeielieHue U €ro CBONCTBA.

HenpepbiBable  ciiywyailinble  BenuuuHbl. [loHsiTHE O
IUIOTHOCTH BEPOATHOCTU. PaBHOMEpPHOE pacnpeesieHue.

IToka3zaTenbHOE pacnpenesieHre, ero napameTpsl.

IlonssTue o0 HOpManbHOM pactpezaeieHuu. [lapamerpsl
HOpMaJIbHOro  pacnpeneneHus.  llpumepsl  ciydailHbIX
BEJIMYMH, IOJJYMHEHHBIX HOPMaJIbHOMY 3aKOHY (IIOTPELIHOCTD
U3MEpEHUIL, POCT YEJIOBEKA).

HepaBenctBo UYeoObimeBa. Teopema bepuymnu. 3akon
OonbiIMX  yucen.  BbIOOpouHBIE ~ METOJ ~ M3MEpEHHUs
BepoATHOCTeH. Ponb 3akoHa OoONBIIMX YHCET B Hayke,
NpUPOIE U OOIIECTBE.

KoBapuanuss nByx ciydailHbIXx BenuuuH. [loHsiTHE O
kodpurmentTe koppemsun. CoBMECTHBIC HAOTIOACHUS JIBYX
CITy4aifHbIX BEJIUYMH. Br16opounbrii kod(purmeHT
KOPPEJSILIUH.

8

TekcToBbIe 3agaun

Pemenne 3amay Ha JBHKEHUE U COBMECTHYIO paboOTy ¢
MTOMOIIBIO JIMHEWHBIX U KBAJPATHBIX YPABHEHUHN U UX CHCTEM.

MaremMaTuka: reoMeTpus

I'eomerpus

Pemenne 3amau ¢ mnpuMeHEHHEM CBOMCTB ¢uryp Ha
IUIOCKOCTH. 3aJaud Ha JO0Ka3aTeIbCTBO U IOCTPOEHHUE
KOHTpIpuMepoB. lMcnonp3oBaHue B 3agadyax NPOCTEMIINX
JOTMYECKUX MpaBwi. Pemenue 3agady ¢ HUCHOJIb30BaHUEM
TEOPEM O TPEYTOJIbHUKAX, COOTHOUIEHUH B MPSMOYTOJBHBIX
TPEYroJbHUKaX, (PaKTOB, CBA3AHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenne 3amau ¢ ucnonb3oBaHUEM (DAKTOB, CBSI3aHHBIX C
OKpYXHOCTsIMU. Perienne 3aa4 Ha U3MepeHHsl Ha MJI0CKOCTH,
BBIUMCJICHNME JUIMH U IUIoLaAel. Pemenne 3anad ¢ moMoIbo
BEKTOPOB U KOOpPAMHAT.

Harmsnnas crepeomerpus. @Urypsl U MX H300paskeHHs
(xy0, mupamua, mpuzma). OCHOBHBIE TTOHSTHSI CTEPEOMETPUN
u ux cBoictBa. CeueHus Ky0Oa 1 TeTpa’ipa.

Touka, npsiMas U IUIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI
CTEPEOMETPUM M CIEACTBHS M3  HHUX. B3auMmHoe
pacrojoXeHue TMpsAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.
[TapamienpHOCTh NPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE.
N3o00paxeHne mnpocTeHIINX MPOCTPAHCTBEHHBIX (GUIYp Ha
IIJIOCKOCTH.

Paccrosnust Mexay ¢urypamu B IpoCTPaHCTBE.

VYrubel B npoctpaHcTBe. [lepneHANKyIIpHOCTh MPSIMBIX U
IIJIOCKOCTEM.

[Tpoekiust  ¢durypsl  Ha  1wiockocTh.  [lpusHaku
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NEPNEHIUKYJISIPHOCTH  NPAMBIX M IIJIOCKOCTEH B
npocTpaHcTBe. Teopema o Tpex NepreHANKYIApax.

MHOrOorpaHHMKHU. [Tapamtenenunen. CaoiicTBa
OpsAMOYroibHOTO napamienenunena. Teopema Iludaropa B
npocrpanctse. [Ipusma u nupamuna. llpaBunbsHas nupamuaa
U npaBwibHas npusma. [Ipsamas nupammpga. OJIEMEHTHI
IPU3MBI U TUPAMU/IBL.

Tena BpamieHus: UMIMHApP, KOHyC, cdepa H mIap.
OcHoBHBIE CBOMCTBA NPSAMOr0o KPyroBOIro HUJIMH/PA, PSIMOTO
KPYyroBoro konyca. H3o0paxeHue Ten BpalleHUs Ha
IJIOCKOCTH.

[IpencraBiaenne 006 yce4eHHOM KOHYCE, CEYEHMs KOHyca
(mapanenbHOE OCHOBAHUIO U IPOXOJSAIIEE UEpe3 BEPIINHY),
CeueHMs IMIMHpA (MapaJljiesbHO U NEPIEHAUKYJIIPHO OCH),
cedeHus 1mapa. PazBepTka nuiMHIpa U KOHyca.

ITpocreiimne KOMOMHALMM MHOTOTPAHHUKOB M Tel
BpallleHUsT  MeXJy co0oil.  BwuuciieHne  3JIEMEHTOB
NPOCTPaHCTBEHHBIX (puryp (pedpa, TuaroHasu, yribl).

[Tnomans NOBEPXHOCTH ITPABHIIBHOM MUPaMUIBI U NIPAMOU
npusMbl.  [lmomans MOBEPXHOCTH MPSAMOro  KpyroBOro
LWIMHJPA, IPSIMOr0 KpyroBOro KOHyca M 1apa.

[TonsiTne 06 o6veme. OOBEM MUpPaMHUIBI U KOHYCA, TIPU3MBI
u mwinHapa. OObem mapa. OO0beMbl MHOTOTPAHHUKOB.
OO0BbeMbl Ten BpalieHus. AKCHOMBI o0beMa. BriBoa dopmy
00BbEMOB TMPSAMOYTOJILHOTO Mapajiesienunesna, MNpU3Mbl U
nupamMuibl. DopMyIibl Ui HaXOXKIAEHUs o0bema TeTpalpa.
Teopembl 00 OTHOIICHUSIX 0OBEMOB.

[TogoOubie Tena B mpocTpancTBe. COOTHOUICHUS MEXKITY
IUIOINAASIMU TOBEPXHOCTEH U 00beMaMu MOAOOHBIX Tell.

JIBukeHHsT B TPOCTPAHCTBE: MapaJljIesIbHBIN MEpeHoc,
LEHTpaJbHasl  CHUMMETPHs,, CHUMMETPUS  OTHOCHUTEIIBHO
IUIOCKOCTH, ToBOpoT. CBoiicTBa ABMkeHHH. [IpumeHeHMe
JBUKEHUM ITPU PELICHUH 3a]1a4.

[IpunokeHuss MHTErpaja K BBIYUCICHUIO OOBEMOB H
noBepxHocTel Ten BpameHus. Ilnomans cdepudeckoro
nosica. O0vem mapoBoro cios. [IpumeHnenne oO0beMOB HpH
pEeIIeHnN 3aay.

[Tnomanpy cdeprr.PasBeprka 1munMHApPa U KOHYcA.
[Tnomjanp MOBEPXHOCTH LMIMH]PA U KOHYCA.

KomM0OuHamu MHOTOIrpaHHUKOB M T€J BPALCHHUSL.

10

BekTops! U KOOpAUHATHI B
IIPOCTPAHCTBE

Bektopsl u koopaumHatel B mpoctpaHcTBe. Cymma
BEKTOPOB, YMHOXXEHWE BEKTOpa Ha YHCJIO, YIroJd MEXIy
BekTopaMu. KonnmuHeapHble W KOMIUIaHapHbIE BEKTOPBI.
CxansgpHO€ TpOoM3BEACHUE BEKTOPOB. Teopema 0 pa3inoKeHuu
BEKTOpa IO TPEM HEKOMIUIaHapHBIM BeKTOpaMm. CKalspHoe
MMPOU3BCACHUC BCEKTOPOB B KOOpAWHATAaXx. HpI/IMeHeHI/Ie
BEKTOPOB NPH PEHICHUM 3a/Ja4 Ha HAXOXKJICHHE PACCTOSHUM,
JUTHH, TIomaaei ¥ 00beMOB.

VYpaBHEHHE TIOCKOCTH B TPOCTPAHCTBE. YpPaBHEHUE
chepel B mpoctpaHcTtBe. DopMyna Uil BBIYUCICHHS
PACCTOSIHUSL MEXAY TOUKaMHU B MIPOCTPAHCTBE.

Pemenne 3amad M J0Ka3aTelbCTBO TEOPEM C TOMOIIBIO
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BCKTOPOB W MCTOJAOM KOOPAHHAT. DJIEMEHTEI reoMCeTprun
Macc.

11

Uctopus mateMatuku
Mertonarsl MaTeMaTuku

Uctopusa maremarnku. Bkiag BbIAAIOMIKMXCS MaTEMaTUKOB
B pa3BUTHE HAYKH; pOJib MaTEMaTHUKU B pa3BUTHM Poccuu.
Meronsl MaTEeMaTUKHU. IIpumepsl MaTeMaTUYECKUX
3aKOHOMEPHOCTEM B MIpUpoeE, B TOM qHCie
XapaKTepU3YIOIINX KPAacOTy M COBEPILICHCTBO OKPYKAIOLIETO
MHpa U NPOU3BEJICHUI UCKyccTBa. [IporpaMMHbIe cpencTBa U
ANEKTPOHHO-KOMMYHHUKAIMOHHBIE CHUCTEMbI IIPU  PELICHUU
MaTeMaTHJeCKHuX 3a7ad.

5.2. CTpyKTypa IMCHUIIMHBI (TEMATHYECKOE IJIAHUPOBAHNE)
Ounas popma oOydeHHS

Ne KosmmyecTBo 4yacos
paszzena HaumenoBanue pa3zaena (Tembl) Beero T 113 (C) CP
(Tembl)
1 cemectp
1 Maremaruka: anredpa u Hayaa
MaTEeMaTHYECKOr0 aHaJIu3a
1.1. [ToBTOpEeHNE 6 4 2 -
12, DNeMEeHThI Teopun MHO>KECTB u 6 4 ) i
MaTeMaTUYECKOM JIOTUKH
1.3. Uucra u BbIpaXeHUst 14 8 6 -
1.4. YpaBHEHUs M1 HEPABEHCTBA 24 8 14 2
L.5. DyHKIMH 16 8 8
2 Matematuka: BepOsITHOCTh U CTAaTUCTHKA
21 Cratuctuka W TeOpus BEpOSITHOCTEM, 17 14 5 1
JIOTUKa U KOMOWHATOpHUKA
3. ['eomeTpus
3.1 I'eomerpus 49 18 30 1
ATtrecTanus 4
Hmozo 136 64 64 4
2 cemecTp
1 Maremaruka: anredpa u Hadasa
MaTeMaTUYeCKOro aHaJIn3a
1.6. DneMEeHThl MaTEMAaTUYECKOT0 aHATIN3a 40 16 24 8
1.7. DyHKIMHU 32 12 20 8
2 MaremaTHKa: BEpOSTHOCTb U CTaTHUCTUKA
29, Cratuctuka W TeOpus BEpOSITHOCTEH, 12 ) 10 6
JIOTUKa U KOMOWHATOpHUKA
2.3. TekcToBble 3aaun 10 2 8 6
3. ["'eomeTpus
3.2 ['eomerpus 10 4 6 4
33 BekTopsl ¥ KOOPAMHATHI B IPOCTPAHCTBE 14 4 10 4
34 Hcropus MaTEMaTUKU. Meronsl 8 5 6 5
MaTeMaTHKH.
ATTecranus 20
KoHcynbTanus 2
Hmoco 192 42 84 44
OO0wmmii 00bem, yac 328 106 148 48
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3aouHas popma oOydeHUs

Ne KonuyecTBo yacoB
pasnena HaumenoBanue pazjena (Tembl) Beero T M3 (C) CP
(Tembl)
1 cemectp
1 Maremaruka: anredpa u Hadasa
MaTeMaTHYECKOT0 aHaJIu3a
1.1. [ToBTOpeHue 12 - 2 10
12 DeMeHThI TEOpUH  MHOXKECTB 1 15 i i 15
MaTEeMaTHYECKOM JIOTUKU
1.3. Uucna u BeIpakeHust 19 2 2 15
1.4. YpaBHEHHUsI U HEPABEHCTBA 22 - 2 20
1.5. DyHKIMU 20 - - 20
2 MatemaTuka: BEpOsITHOCTb U CTAaTUCTUKA
21 Cratuctuka u TEOpUsl BEPOSTHOCTEH, 2 ) ) 18
JIOTUKA U KOMOMHATOpUKA
3. ['eomeTpust
3.1 ['eomeTpus 24 2 2 20
ArtrecTauus 2
Hmozo 136 6 10 118
2 cemecTp
1 Maremaruka: anredpa v Hadasa
MaTeMaTHYECKOT0 aHallu3a
1.6. DeMeHThl MaTEMAaTUYECKOr0 aHaIn3a 26 4 2 20
1.7. DyHKIMU 24 - 4 20
2 MaTtemartuka: BEpOsITHOCTb U CTATUCTUKA
29, CraTtucTuka ¥ TEOpUS BEPOSTHOCTEH, 24 i i 24
JIOTUKA U KOMOMHATOpUKA
2.3. TexkcToBbIC 3aaUn 24 - - 24
3. ['eomeTpust
3.2 ['eomeTpust 22 - 22
3.3 BekTopbl M KOOPAMHATHI B IIPOCTPAHCTBE 28 4 4 20
34 Hcropust maTeMaTUKHU 22 - 22
35 MeTtoapl MaTEMaTUKU 22 - - 22
ATtTecTanus 2
Hmozo 192 8 10 172
O6mmii 00 emM, yac 328 14 20 290
5.3 IIpakTH4yecKkue 3aHATHS U CEMHHAPBI
Ounas ¢popma 00yueHus
No | Nepaznmena Tema KonnuectBo
/11 (Tembl) 4acoB
| 1.1 IToBTOpEHME 2
2 1.2 DJIEMEHTHI TEOPUU MHOXKECTB M MATEMATUYECKOM JIOTUKH 2
3 1.3 Yuciia v BBIpaXKEHMS 6
4 1.4 YpaBHEHUs U HEPABEHCTBA 14
5 1.5 OyHKIUU 8
6 3.2 ['eomeTpus 30




7 1.6 DJIeMEHTHI MaTEMAaTUYECKOTI0 aHaIn3a 24
8 1.7 DyHKIUU 20
9 29 Cratuctika W TEOpUs  BEPOSTHOCTEH,  JIOTHKA 12
KOMOWHATOPHKA
10 3.2 ["'eomeTpus 6
11 3.4 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10
12 3.5 Metoabl MAaTEMAaTUKHU 6
Oo0mmii 00emM, yac 148
3aounas popma oOydeHHS
Ne | Nepaznmena Teuma KosmmuectBo
11/T1 (TeMBI) 4acoB
1 1.1 IToBTOpEeHHnE 2
2 1.3 Uncna 1 BeIpaskeHUs 2
3 1.4 YpaBHEHMS U HEPABEHCTBA 2
4 71 CraTrcTHKa U TEOpHUS BEPOATHOCTEH, JIOTHKA U )
) KOMOWHATOPHKA
5 3.1 ['eomerpus 2
6 1.6 DJIEMEHTHl MaTEMAaTUYECKOI0 aHaIU3a 2
7 1.7 DyHKIUHU 4
8 33 BekTophl 1 KOOpIMHATHI B IPOCTPAHCTBE 4
Oo6mmii 00emM, yac 18
5.4 JlabopaTopHbIie padoThI
Ne Ne paznena HaumeHnoBanwue 1a00paTopHBIX paboT Konmaectso
/11 (Tembl) 4acoB
5.6 CamocTosiTe/ibHOE M3y4YeHHE Pa3/1esi0B (TeM) TUCHHMILINHBI
Ounas ¢popma 0OyueHus
Ne | Nepaznena Konunuectso
Bonpockl, BEIHOCMMBIE Ha CAMOCTOSITENIEHOE U3yUCHHE
n/m (TemMsr) 4acoB
3aouHas popma oOydeHUs
Ne
KonuuectBo
Nen/m | pa3znena Bonpocsl, BHIHOCUMBIE Ha CAMOCTOSITENIbHOE U3yUeHHE 4ACOR
(Temsr)
1. 1 KBagpatnunble GYHKIMU M MOJIYJIb YHCIIA 12
2. 2 MHOXeCTBa U UX CBOMCTBA 27
3. 3 WNppanroHaiibHbIe M pallMOHAIBHBIE YHCIIA 15
1. 4 CrenenHas QyHKIHS. 4
2. 4 HpoGHo-nuHeiHast GyHKITHS. 5
3. 4 ITokxazarenbHast QyHKIHSL. 5
4. 4 Jlorapudmuueckas QyHKIHS. 5
5. 4 Tpuronomerpuueckas GyHKIUA sin (x) 5
6. 4 Tpuronomerpuueckasi GyHKIUS cos (x) 5
7. 4 Tpuronomerpuueckas GyHKIus 1g (x) 5
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8. 4 Tpuronomerpuueckas QyHKIUSA ctg (X) 5
0. 4 O6partHbie QYHKITHH. 3
10. 5 YpaBHeHuUsL. 5
11. 5 HepaBeHncrna. 5
12. 5 CucreMbl ypaBHEHHUH U HEPABEHCTB. 10
13. 6 ITponsBoanas. [IpaBuna nuddepeHmpoBaHusl. 3
14 6 Bospacranue u yObiBaHue QyHKIMU. DKCTPEMYMbI U TOUKU 3
' nepernda QyHKIuu.
15. 6 Cxema ucciegoBanust QyHKITHI. 4
16 6 AnreOpanyeckue 3a7a9n Ha HanOoJIbIIee M HANMEHBIIIEee 4
) 3Ha4YCHHE (PYHKITUH.
17. 6 [TepBooOpaznas. HeonpenenéHuplii HHTETpadl. 4
18. 6 OnpeieéHHBIN HHTErpaJl. 4
19. 7 OneMeHThl KOMOMHATOPUKH. 8
20. 7 BeposTHOCT COOBITHSL. 8
21. 7 CityyaiiHble BEJIMYUHBI. 8
22. 7 AKCHOMBI CTEPEOMETPHUH. 2
23. 8 Pemienue 3a1ad ¢ NOMOIIbI0 YpaBHEHUI 22
24. 9 Crioco0bI 3a/1aHUs IPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE. 1
25. 9 B3aumHoe pacnosiokeHne npsiMbIX B IPOCTPAHCTBE. 4
26. 9 [TapanienbHOe U IEHTPAIbHOE NPOCKTUPOBAHMUE. 2
27. 10 KoopauHaTel ¥ BEKTOPBI B POCTPAHCTBE. 22
28. 9 [leprieHAMKYISIPHOCTD NPSIMOM M TIIIOCKOCTH. 1
29. 9 TeopeMa 0 TpEX NEPHEHAUKYIISIPAX. 4
30. 9 [Ipr3HaK nepneHIuKyJISIPHOCTH NPSIMOM U TIJIOCKOCTH. 4
31 9 YTroa Mexy II0CKOCTSMU, PSMBIMH, IPSIMON U 1
MJIOCKOCTBIO.
32. 9 CBoiicTBa M NPHU3HAK NEPIEHIUKYISIPHOCTH IJIOCKOCTEM. 1
33. 9 [Tpu3Hak napauIeaIbHOCTU OPSIMBIX B IPOCTPAHCTBE. 2
34. 9 IIpu3Hak napajIebHOCTH IIJIOCKOCTEM. 4
35. 9 OpTOroHaibHOE MPOSKTUPOBAHUE. 4
36. 9 Paccrosinne Mexy GUrypaMu M napamuienbHOCTb. 4
37. 9 Cdepa u map. 2
38. 9 [Humusap. 2
39. 9 Komnyec. 2
40. 11 Benukune ydyeHble MaTEMAaTUKU M UX OTKPBITHS 22
41. 12 OCHOBHBIE METO/IbI MATEMATUKH 22
OO0muii 00beM, yac 290
6. YYHEBHO-METOANYECKOE n NH®OPMALIMOHHOE OBECIIEYEHUE

TV CHMUTIINHBI

6.1. OcHoBHas uTEpaTypa

1. Aurebpa u Hauana maTemaruueckoro anaiusza. 10-11 xiaccel. ba3oBblii u yriyOJieHHBIN ypOBHHU:
yuebnuk / I1I. A. Amumos, FO. M. Konsrun, M. B. Tkauesa, [u ap.]. - 12-e usn., crep. - Mockaa:
[Ipocsemenne., 2024. - 464 c. - ISBN 978-5-09-112136-0. - Tekcr: anexrponHsii. - URL:

https://znanium.ru/catalog/document?pid=2157448

2. Maremaruka: anredpa ¥ Hadajla MaTeMaTH4YecKOro aHanusa, reomerpus. I'eomerpus: 10—11-i
KJ1acchl: 0a30BBIN M yriyOneHHbI ypoBHM: yuebHuk / JI. C. AtanacsH, B. @. byryzos, C. b.
Kanomues [u ap.]. — 12-e u3z., crep. — Mocksa: [IpocBemenue, 2024. — 287, [1] c.: wi. —
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MI'Y — mxone). — ISBN 978-5-09-112137-7. - Texkct: »snekrponHsii. - URL:
https://znanium.ru/catalog/product/2157048
6.2. lonoTHUTEIbHAS JIUTEPATypPa

. boromonos, H. B. Maremaruka. Anrebpa u Hayana ananu3a. ba3oBslii ypoBens: 10—11 kmaccsr:

y4eOHHMK I cpeaHero obmero obpasoBanust / H. B. boromonoB. — MockBa: M3naTenscTBO
Opaiit, 2026. — 241 c. — (Obmeobpa3oBarenbubiii muki). — ISBN 978-5-534-16084-0. —
Texcr: anextponnsnidi // OOpasoBarenvHas 1miatdgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/599024

. TI'yceB, B. A. I'eomerpus: yueOHUK 1 CpeaHero NpodeccHoHaTbHOTO 00pa3oBaHUs /

B. A.T'yceB, W.Bb. Koxyxos, A.A.IIpokopseB. — 2-e¢ wu3m., wucnp. u Jjom. — Mocksa:
MznarensctBo [Opaiit, 2026. — 280 c. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-
534-08897-7. — Texkcr: snektpoHHbd // OOpasoBarenpHas tuiardpopma HOpaiiT [caiit]. —
URL.: https://urait.ru/bcode/586855

. I'yceB, B. A. Maremaruka. ['eomerpus. ba3oBbiii ypoBenb: 10—11 kmaccel: yuyeOHUK JUIs

cpennero obmiero oopazoanusi / B. A. I'yces, 1. b. Koxyxos, A. A. IlpokodreB. — 2-e u3n.,
ucop. u gorn. — Mocksa: MznarenscrBo FOpaiit, 2026. — 281 c¢. — (OO6meo6pa3oBarenbHbIN
uuki). — ISBN 978-5-534-16085-7. — Tekcrt: anekrponnsiit / OOpa3oBarenbHas miaaTdopma
IOpaiit [caiiT]. — URL: https://urait.ru/bcode/589208

Ilepuomuueckne M3TaHMA:

Bectauk Poccwmiickoro yHuBepcurera npyxObsl HapomoB. Cepuss Marematnka. WHpopmartuka.
O®uzuka [OnektponHsld pecypc|. [Hoctynsseiii apxuB: 2011-2024. — Pexum pgocrymna:
http://www.iprbookshop.ru/32515.html.

BUBJIHOTEYMHO-
HH®OPMALIHOHHBIH
LLEHTP
2026,/2027

6.3. [IporpammHoe obecnieyenune
Microsoft Windows

Microsoft Office Professional Plus 2019
KoncynpranT-1lnoc

Google Chrome unu Sunexc.bpaysep

6.4. bazpl naHHBIX, MH(pOPMANMOHHO-CIIPABOYHBbIC W IOHMCKOBBIe cHCTeMbl, HHTepHeT-

pecypchl

OO6pazoBaTenbHbIN pecypc «DIeMeHThl OONbIION HayKn» (Pu3uKka, OMOJIOTHS, XUMHUS, MaTeMaTHKa,

JUHTBUCTHKA) - https://elementy.ru/

Caiit «Maremaruka u ¢pusuka» - https://educon.by

O6mepoccuiickuii Mmatematudeckuit mopran Math-Net.Ru - http://www.mathnet.ru/
OnexrponHas oubnuoreunas cucrema «CKCI» https://www.sksi.ru/Environment/EbsSksi
Hudposoit obpazoBarenbubiii pecypc IPR SMART - https://www.iprbookshop.ru/
OopasoBarenbHas miatgopma FOpaiit - https://urait.ru/

OnexTpoHHO-0nbnnoreyHas cucreMa ZNANIUM - https://znanium.com

ITouckoas cucrema Yandex - https://www.yandex.ru/

[TouckoBas cucrema Rambler - http://www.rambler.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJIMHbI

JUist peasin3aluy TMCHMILIMHBI TpeOyeTcs cleyollee MaTepualbHO-TEXHIUECKOe 00ecTIeyeHue:
JUIS TIPOBEJEHUS JIEKUUH, YpPOKOB — YyuyeOHas ayJIuTOpus, OCHAIlleHHas O0Opy/lOoBaHUEM U
TEXHUYECKUMHU cpencTBaMu 00yueHHUs: yueOHast meberb, JKpaH, IIPOEKTOP,
KOMITBIOTEP, PACXOIHBIE MaTEPHUAIIBI;
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— JUIA MIPOBEJIEHUSI MPAKTHUUECKUX 3aHATUN — yueOHasi ayJuTOpHsi, OCHAIIEHHAss 000pYJOBaHUEM U

TEXHUUYECKUMU CpelCTBaMu o0yueHHs: yueOHast Meberb, JKpaH, IIPOEKTOP,
KOMITBIOTEP, PACXO/IHBIE MaTepHalibl; KAOMHET 0€30MaCHOCTH KU3HE IS TEIbHOCTH;
— s OpTaHM3aLUU CAaMOCTOATENBHOM pabOThI - MOMEIICHHE, OCHAIICHHOE KOMITbIOTEPHOM

TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOYEHUS K cetu «MHTepHeT» M obecneueHneM oCTyna K
3JIEKTPOHHON MH(POPMAITMOHHO-00pa3oBaTeNbHOM cpeae MHCTUTyTa, pacXoaHbIE MaTepHAaIbL;

— JUIA TEKyIIero KOHTPOJS W INPOMEXKYTOYHOH arTecTaluy - y4eOHas ayAuTOpHs, OCHAICHHAsS
000pyJOBaHHUEM M TEXHHYECKUMH CpeACcTBaMHU oOyueHHs: y4deOHas meOenb, dKpaH, MPOEKTOp,
HOYTOYK, pacXOJHbIE MaTepUaJIbL.

8. OCOBEHHOCTHU OCBOEHUs JUCHUIIJIMHBI JIMNAMHA C OI'PAHUYEHHBIMU
BO3MOXXHOCTSAMMU 310POBbS

OOyuaromMess ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbsI NIPEOCTABISIIOTCSA CHEMATIbHbIE
yu4eOHUKH, y4eOHbIE MOCOOMS W AUJAKTHYECKHE MAaTepHalibl, CIEHUAIbHBIE TEXHHUYECKHE CPElCTBa
o0y4yeHMsT KOJUIEKTMBHOTO U MHIMBMIYaJbHOIO II0JIb30BaHMs, YCIYIM AacCUCTEHTa (ThIOTOPA),
OKa3bIBAIOLIEr0  OOy4aroIMMCs  HEOOXOAMMYIO  TEXHHYECKYI0 IIOMOIIb, a TaKXke YyCIyru
CYpIIONEpeBOUMKOB U TU(dIOCypaonepeBoUUKOB. OpraHuzanus oOecleyuBaeT MEeYaTHbIMU W/HUIH
AJIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMi B (OpMax, aJaNTHPOBAHHBIX K OrPAaHHUYCHHSIM HX
3J1I0pOBBSL.

OcBoeHHNe TUCHUIUIMHBI OOYYAIOUIMMHUCS C OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI MOXKET
OBbITh OPraHU30BAaHO COBMECTHO C JIPYTUMH 00YyYaIOLIUMHUCS, a TAKXKE B OTJCIIBHBIX IPyIIax.

OcBoeHne JUCHUIUIMHBI OOYYarOIIMMHUCS C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH  3/I0POBBS
OCYLIECTBIISICTC C  Y4YeTOM OCOOEHHOCTeH  ICHXO(U3MYECKOrOo  pa3BUTHS, HMHIUBUIYaJIbHBIX
BO3MOKHOCTEH U COCTOSIHUS 370POBBSI.

B mensx noCTymHOCTH MOJIyd4eHHUs BbICIIEro oOpa3oBaHMs IO 00pa3oBaTeNbHON Iporpamme
JUIIAMHU C OTPAaHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBbSI ITPH OCBOSHHUH JUCHIUIUINHBI 00ECTIeYNBACTCS:

1) 1t UL ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBBS 10 3pEHHUIO:

— MPUCYTCTBHE THIOTOPA, OKA3bIBAIOIINI CTYICHTY HEOOXOAUMYIO TEXHHUYECKYIO IOMOIIb C YI€TOM
UH/MBUYalIbHBIX OCOOEHHOCTEH (IOMoraer 3aHATh paboyee MECTO, MEepeABUraThbCs, MPOYUTATh U
oopMuTh 3a1aHNE, B TOM YHUCIIE, 3AITUCHIBAS MIO]] IUKTOBKY ),

— MMUCbMEHHBIE 33/1aHUS, a TaKXKe HMHCTPYKUUM O TMOPSAKE HX BBINOJHEHHUS O(GOPMIISIOTCS
YBEIIMYEHHBIM MIPHUPTOM,

— clielualibHble Y4eOHUKH, yUeOHbIC MTOCOOMS U AUJIAKTUUECKUE MaTepuaibl (MMEIoIue KpYmHbINH
mpudT nnm ayauodaines),

— UHMBUIyaJIbHOE paBHOMEpPHOE ocBelleHne He MmeHee 300 ok,

— P HEOOXOAMMOCTH CTYACHTY JJISi BBIIOJNHEHUs 3aJaHusl TPEAOCTABISETCS YBEIMYMBAIOIICEe
YCTPOMCTBO;

2) Anst T ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0OPOBBS TIO CIIYXY:

— MIPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOLIMM CTYAEHTY HEOOXOIUMYI0 TEXHMUYECKYIO IOMOIIbL C
YYeTOM MHIWBUAYAIBHBIX OCOOCHHOCTEH (TIOMOTaeT 3aHiATh paboyee MECTO, MEePEIBUTATHCS, IPOYUTATH
1 0(hOpMUTH 3a/1aHKE, B TOM YHUCIIE, 3alUCHIBAs M0]] IUKTOBKY),

— obecreunBaeTCsl HAIMYHME 3BYKOYCHIIMBAIONICH amImaparypbl KOJUIEKTHBHOTO ITOJIb30BaHUS, TIPU
HE00XO0IMMOCTH 00ydaroleMycsi IPeA0CTaBIIsAeTCsl 3BYKOYCHIIMBAIOLIasl anmnaparypa WHIAUBHYaIbHOTO
MIOJTb30BAHHS;

— obecrneunBaeTCs HaAJEXKAIMMU 3BYKOBBIMHU CpPE/ICTBAMH BOCIIPOU3BEIEHHUS HH(OPMAIIIH;

3) s TUI] ¢ OTPAaHWYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBBSI, WMEIONIMX HAPYIICHUS OIOPHO-
JIBUTATENLHOTO anrapara:

— MACHMEHHBIE 3aJ[aHUs BBHITIOJTHIIOTCS Ha KOMITBIOTEPE CO CHEIHATH3UPOBAHHBIM TPOTPAMMHBIM
o0ecreyeHneM W HaJJUKTOBBIBAIOTCS ThIOTOPY;

— T10 JKEJIaHUI0 00YYAFOIIETOCS 3aJaHHsI MOTYT BBITTOJHATHCS B YCTHOH (hopMe.
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[IporpamMma cocTtaBieHa B COOTBETCTBUU C TpeboBanusmu DeaeparbHOr0 TOCYAapCTBEHHOTO
00pa3oBaTEeNPHOIO CTaHJApTa CpenHero oomero ooOpa3zoBanus, YTB. Ilpukazom MuHHCTEpCTBA
obpazoBanus u Hayku PD ot 17.05.2012 r. Ne 413 u OOIL.
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