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1.HEJINX U 3AJAYHN OCBOEHMUS JUCHUITIVIMHbI
HenssmMu ocBOEHUS IUCHUIIIMHEBI «MaTemMaTHKay ABIISETCS:

- (opMHUpOBaHME TPEACTABICHUII O MaTeMaTHKe, KaK YHHBEPCAJIbHOM SI3bIKa HAYKH, CPEICTBE
MO/JICJINPOBAHUS SIBICHUH U IPOLIECCOB, 00 MJIEX U METO/IaX MaTEMAaTUKU;

- pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHHS, aIrOPUTMHUYECKON
KYJIBTYpbl, KDUTUYHOCTH MBIIUIEHUS Ha YpPOBHE, HEOOXOIMMOM Uil OOyYeHHs MO COOTBETCTBYIOILEH
cneunanbHoctd  40.02.01 IlpaBo ¥ opraHuzamusi COLMANBHOTO oO0ecredeHus, B Oymaymiei
po¢eCCHOHATILHOMN 1EATEIbHOCTH;

- OBJIAQJICHUWE MAaTEMaTUYECKUMH 3HAHUSMHU U YMEHUSMH, HEOOXOAUMBIMU B TIOBCEAHEBHOM KHU3HHU,
IUI. U3Y4YEHMsI IIKOJBHBIX €CTECTBEHHOHAy4YHBIX IUCLMIIMH Ha 0a30BOM YpOBHE, IJS IOJIYy4EHUs
o0pa3zoBaHMs B 00J7aCTAX, HE TPEOYIOMUX YIITYyOJIEHHONH MaTeMaTU4ecKol MOJATrOTOBKH;

-  BOCIMTaHUE CPEICTBAMM MAaTEMATHKHM KYyJIbTYpPbl JINYHOCTH: OTHOLICHHMS K MaTEMaTHKE Kak
YacTH OOIIEUeNIOBEUYECKON KYNbTYphl: 3HAaKOMCTBO C HCTOpPHEH pa3BUTHS MAaTEMaTHUKH, 3BOJIOLMEH
MaTeMaTHUYECKUX UJeH, IOHUMaHHs 3HAYMMOCTH MaTeMaTHKH [yl 0OIECTBEHHOIO IIporpecca.

3agayamMu O0CBOEHUS IUCUUILIMHBI «MaTeMaTHKay SBISIFOTCA:

- CHCTEMaTH3HUPOBATH CBEIEHUSA O YNCIAX; W3YYUTb HOBBIC BHUABI YHCIOBBIX BBIPAKCHUU H
dopmy;

—  COBEpPLICHCTBOBATb IIPAKTUYECKHE HABBIKM M BBIYUCIMTEIBHYIO KYJIBTYPY, PACIIUPHUTH H
COBEpPILIEHCTBOBATh ayreOpanyeckuii anmapar, cOpMUPOBaHHbBII B OCHOBHOM IIIKOJIE M €r0 MPUMEHEHUE
K PEIICHNI0 MaTEMaTHYECKUX U HEMATEMaTUYECKUX 3a/1a4;

-  pacHIMpUTh W CHCTEMAaTU3MPOBATh OOIIME CBeACHHA O (YHKIMIX, IOMOJIHEHHE Kiacca
u3ydaeMblX (QYHKUMH, WITIOCTpAlMs IIUPOTHI NMPUMEHEHWs] (QYHKUMH [UId ONMCAHUS U H3yYeHUs
peanbHbIX 3aBUCUMOCTEN;

-  U3y4UTh CBOMCTBA NPOCTPAHCTBEHHBIX Tel, (HPOPMUPOBATb YMEHMsI NPHUMEHATh IHOJIY4YECHHBIE
3HAHUA JUIsl PEIICHUs IPAKTUYECKUX 3ajay;

- pa3BHUBaTh IIPEICTABICHUS O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B OKPYXKArOIIEM
MHpE, COBEPIIEHCTBOBATh UHTEIUIEKTYaIbHbIE U pPeUYeBble YMEHUS MyTeM OOOTaIIeHUs] MaTEMAaTHIECKOTO
A3bIKa, PA3BUTHUSA JIOTMYECKOTO MBILUICHHUS;

-~  TO3HAKOMHUTBCS C OCHOBHBIMU UJESIMU M METOJIaMU MaTEMATUYECKOTO aHAIN3A.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

HucuumnuHa «MarteMaTtuka» BXOIUT B 00s3aTENbHYIO 4acTh 0011e00pa3oBaTEeNIbHOTO IHMKIA
(yrmyonennsiii ypoBens) (OJI1.01)n HaAXOAWTCS B JIOTHYECKOH W CTPYKTYPHO-METOAMYECKOU CBS3H C
apyrumu yactsimu OITOTL.

[TpenMeTHas o0nmacTh JUCHUILIMHBEI — «MaTemaTuka u nHQOpPMATHKAY.

Jucuunnuna «MaTemaTika) ocBauBaeTcsl Ha yriayOJIeHHOM ypOBHE.

CtpykrypHo  nmucuuruimHa — «MaremaThka» — BKIIOUaeTpa3iensl  «Anrebpa W Hayana
MaTeMaTHYeCKOro aHaiuza», «['eomerpusi», «BeposTHOCTh U CTaTUCTUKAY.

Mexmnpeametneie cBs3u: nHpopmaruka, matemaruka (EH.01), cratucruka.

TpeOGoBaHMs K BXOJHBIM 3HAHUSAM, YMEHUSIM U KOMIETCHLUSIM CTYIeHTa (OPMUPYIOTCS HAa OCHOBE
MPOrpaMMbI OCHOBHOT'O OOIIIETO 00pa30BaHMUS.

3.INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOM TUCIUTIJIAHBI
OcBoeHne coaepxaHus y4deOHOW AUCHUIUIMHBI «Maremartukay oOecleYnBaeT IOCTHIKCHHE
CIIETYIOIIUX PE3YIbTaTOB:
a) IUYHOCMHbBIX!
— WHTEepeC K pa3nudHbIM chepam mpodecCHOHATBLHON IesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyaymied mpodeccun W Pea30BBIBATH COOCTBEHHBIC >KM3HECHHBIC
TUTIAHBL;
— TOTOBHOCTb W CIHOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPA30BaHHMIO Ha MPOTSKECHUU BCEH
KU3HU;
— OCO3HAaHWE IICHHOCTH HAyYHOW MIESTEIhHOCTH, TOTOBHOCTH OCYIIECTBISTH NMPOCKTHYIO W



HCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC.

0) memanpedomemmuuix:

BBISBJISITH KAueCTBA, XapaKTEPUCTUKUM MAaTEeMAaTUYECKUX MOHSATHM W OTHOLIEHUN MEeXAy
MOHITUSIMH;, POPMYITHPOBATH ONPEICICHISI IOHSTHIA;

YCTaHABIIMBATh CYIIECTBEHHBIH MPU3HAK KiIacCU(UKAIMMU, OCHOBAHUS JUIsl 0000ILEHUs U
CpaBHEHHUSI, KpUTEPUU TTPOBOJAUMOTO aHAIIN3A,

BBISIBJISITH ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH, TPOBOAUTH  AHAJOTMM, BCKPHIBATh
B3aMIMOCBSI3M W TPOTUBOpedrsi B (akTax, MJaHHBIX, HAONIOACHUSX U YTBEPKICHHSIX;
npeiaraTb KpUTEPUU IS BBISIBIICHUS 3aKOHOMEPHOCTEHN U MTPOTUBOPEUHil;

BOCTIPUHUMATh, (OPMYIUPOBATH U TPEe0oOpPa30OBBIBATH CYXKICHUS: YTBEPIAUTEIbHBIC U
OTpHUILATENIbHbIE, EAMHIYHBIE, YaCTHBIE U OOIIUE; YCIOBHEIE;

JeNaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX H WHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHU I IO aHAJIOTHH;

MPOBOANTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATUIECKUX YTBEPKICHUHN (IIPSAMBIC H OT
MPOTUBHOI0), BBICTpanBaTh ApPryMEHTAIMIO, MPUBOAUTH NPUMEPHl U KOHTPHPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

BBIOMPATH CIIOCO0 pelIeHus] y4eOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BBIOMpaTh HaHOOJIee TOIXOSAIINN C YIETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).
MCIIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

dbopMynupoBaTh BOMPOCHL, (DUKCHUPYIOIIME MPOTUBOPEUHE, MPOOIEeMy, YCTaHABIUBATh
HCKOMOE U JJaHHO€, (OPMHUPOBATh TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;
MPOBOAWTH  CAMOCTOSATEIBHO  CIUIAHUPOBAHHBIM  OKCIEPUMEHT, HCCIEAOBAHHUE IO
YCTAaHOBJIEHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OObeKTa, MOHATHUS, MNPOUEAYphl, IO
BBISIBJICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMH, MOHATHUSMHU, TPOIEAYPAMH, HCIOIb30BaATh
pa3ITUYHbIE METObL;

CaMOCTOSITENILHO (OPMYJIUPOBATh OOOOIICHHUS W BBIBOJABI MO PE3yabTaTaM IMPOBEIACHHOTO
HAOJIO/IEHUs, HCCIIEOBaHMs, OLIEHUBATh JOCTOBEPHOCTh TOJYYEHHBIX pPE3yJIbTaTOB,
BBIBOJIOB M 00OOIICHUI, TPOTHO3UPOBATH BO3MOXHOE UX PA3BUTHE B HOBBIX YCIIOBHUSIX.
BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHUKOB pPA3jIMYHbIX THUIIOB, aHAIM3UPOBAaTh U
UHTEPIIPETHPOBATh MHPOPMAIUIO  PA3IMYHBIX BUJOB ©  (QOpPM  TPEICTABICHUS;
CUCTEMATU3UPOBaTh U CTPYKTYpUPOBaTh HHQPOPMAIINIO, MPEACTaBIATh €€ B Pa3IMYHBIX
dopmax;

OLICHMBATh  HAJEKHOCTh HMH(POpPMAIMM IO CAMOCTOATEIbHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSIM, BOCTIPUHUMATH €€ KPUTUIECKH;

BBISBIIATH JePUIUTH UH(POpPMALMK, AAHHBIX, HEOOXOAMMBIX JJIsi OTBETa Ha BOIPOC U JIs
pelIeHUs 3a/1a4H;

aHaJIM3UPOBATh HHPOPMAIIUIO, CTPYKTYPHUPOBATH €€ C TTIOMOIIBIO TaOJIUIl B CXeM, 0000IIaTh,
MOJICTTUPOBATh MAaTEMaTHYECKU: JIeJaTh YEPTEKH U KPATKUE 3aIKCH IO YCIOBHUIO 3aadH,
oToOpaXkaTh rpad)UuECKH, 3aITUCHIBATH C TTOMOIIBI0 POPMYIT,

dbopMynupoBaTh MPsIMbIE U OOpaTHBIC YTBEPKACHHS, OTPUIIAHUE, BBIBOIUTH CIICACTBUS;
pacrno3HaBaTh HEBEpHbIE YTBEPKACHUS U HAXOIUTh B HUX OLIUOKU;

NPOBOAWTh MAaTEMATHUECKHE OKCIEPUMEHTHI, pemlaTh 3aJadd HUCCIIE0BATEIhCKOTO
XapakTepa, BBIIBUTaTh MPEANOJIOKEHUS, TOKa3blBaTh WJIM ONPOBEPrath WX, MPUMEHSS
WHAYKIHIO, TEAYKIIHUIO, aHATOTHIO, MATEMaTHIECKIE METO/IbI;

CO3/1aBaTh CTPYKTYpUPOBAHHbIE TEKCTOBBIE MAaTE€pPHAIIbl C HCIIOJIb30BAHUEM BO3MOXKHOCTEN
COBPEMEHHBIX MPOTPAMMHBIX CPEJCTB M OOJIAYHBIX TEXHOJOTHH, HCIIOIH30BATh TA0IMYHBIC
0a3bl JaHHBIX;

UCIIONIb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJEIU JUIS aHaiu3a OOBEKTOB U
MIPOLIECCOB, OLIEHMBATh AJ€KBAaTHOCTb MOJEIH MOJEINpyeMOMYy OOBEKTY WIIM TMpoIleccy;
MPEJICTABIISITh PE3YJIbTAThl MOACITUPOBAHNUS B HATJISTHOM BH/IC.

B) NpeOMemHublxX.



BIAJCHUE METOAAMHU  JOKa3aTeNbCTB, aJrOpUTMAMM  pEUIeHHs  3ajad; yMEHHe
GopMynHpOBaTh ONpPEAETCHUS, AKCHOMBI W TEOPEMBI, NPUMEHATh WX, IPOBOIUTH
JIOKa3aTeIbHbIe PACCYXKICHUS B XO/I€ PEUICHUS 3a/1ay;

yYMEHHE ONEepUPOBATH MOHATHUSAMH: CTEIECHb YMCIA, JIOTapU(pM YHCIIa; YMEHHE BBITOJIHATH
BBIYUCIICHHE 3HAYCHUU M MpeoOpa3oBaHUs BBIPAKEHHH CO CTENEHSAMH M JorapuQmamu,
npeoOpa3zoBaHus IPOOHO-PANMOHATILHBIX BBIPAXKEHUH;

YMEHHUE OIEepPUpPOBATh MOHATUSAMH: palMOHAIbHBIC, HPPALMOHAIBHBIC, I1OKA3aTeNbHBIE,
CTENICHHBIE, JIOTapU(PMHUIECKUE, TPUTOHOMETPHYECKHE YPaBHEHHs M HEPAaBCHCTBA, HX
CHCTEMBI;

YMEHHE OICpUPOBATh TOHATUAMH: (YHKIUS, HempepbiBHas (YHKIWS, IMTPOU3BOIHASI,
nepBoOOpasHasi, ONPEICICHHBI HHTErpall; YMEHHE HAXOIUTh MPOU3BOIHBIC AIEMEHTAPHBIX
(GYHKIMA, WCTONB3yS CIPaBOYHBIC MAaTEpHaNbl, HCCIEAOBaTh B MHPOCTEHINMX CITydasx
(yHKIIMM Ha MOHOTOHHOCTb, HAXOJUTh HauOOJbIINE M HAMMEHBIINE 3HAUCHHs ()YHKIIHIA;
CTPOUTH TpaUKM MHOTOYJICHOB C HCIIOJIB30BAHUEM allllapaTa MaTeMaTHYECKOTO aHAJIH3a;
OPUMEHATh TPOU3BOAHYIO NPU PELIICHWM 3aJad4 Ha JBI)KEHHE, pellaTh MpPaKTUKO-
OPHEHTHPOBAaHHbIC 337a4H Ha HAaNOOJIBIINE U HANMEHBIINE 3HAYCHUS, HAa HAXOXKACHUE MTyTH,
CKOpPOCTH M YCKOPEHUS;

YMEHHE ONEpHpOBaTh HOHATHAMH: palMoOHalIbHAs (yHKOWSA, TNOKaszaTenbHas (QyHKIuS,
crerieHHast (QyHKUMA, Jorapupmuueckas (QyHKUUS, TPUTOHOMETpPUYECKHE (DYHKIUH,
oOpatHble (QYHKIIUM, YMEHHE CTPOUTh TpaduKyd H3y4EeHHBIX (YHKIUH, HCIIOIH30BATH
rpaduKy MpH HM3YYEHUU MPOIECCOB M 3aBUCUMOCTEH, NMPH PELICHWH 3ajad U3 JAPYIHX
y4eOHBIX MPEIMETOB M 3a/1a4 W3 PEalbHOW JKMU3HU; BBIPAXKaTh (OPMyJIaMu 3aBUCHMOCTH
MEXy BEIIMYMHAMU;

yYMEHHE peniaTh TeKCTOBBIC 3a/la4d PAa3HBIX THUIOB (B TOM YHMCIE Ha MPOIEHTHI, JOJIU H
YacTu, Ha JBID)KEHHE, paboTy, CTOMMOCTb TOBApOB U YCIYT, HAJOTH, 33Jauyd U3 00JIacTH
yIIPaBJICHUS JIUYHBIMA W CEeMEHHBIMH (DMHAHCAMH); COCTABIATH BBIPAKEHUS, YpaBHEHUS,
HEPaBEHCTBA U MX CHCTEMBI 10 YCJIOBHUIO 3aJlaud, MCCIEAOBATh MOJIYYEHHOE pEIIeHUE U
OLICHUBATH MTPABJONOJO0HOCTh PE3yIbTATOB;

YMEHHUE OIEepUpOBaTh MOHATUSAMHU: CpeAHee apudmerHueckoe, MeauaHa, HauOoJbIlee U
HaVMEHbIIIee 3HAYCHHUS, pa3Max, AUCHEPCHs, CTAaHIapTHOE OTKJIOHEHHE YUCIOBOTO HabOpa;
YMEHHUE H3BIIEKAaTh, WHTEPIPETHUPOBATh MH(POPMAIUIO, MPEICTABICHHYI0 B TaONMUIax, Ha
auarpaMMax, rpadukax, OTPaXKaloUIyl0 CBOWCTBA pEAIBHBIX IPOLIECCOB WU SBICHUM;
OpeACTaBIATh HMH(OpPMAIMIO C TOMOLIbI0 TabJMIl W JUarpaMM; HCCIIEAOBAaTh
CTaTHCTUYECKHE JaHHble, B TOM 4YHCIE C MPUMEHEHHEM TpaduiecKuX METOJO0B H
AIIEKTPOHHBIX CPEJCTB;

yYMEHHE ONEPHPOBATh MOHATHAMH: CIyJalHBIH OMBIT M CIy4aifHOE COOBITHE, BEPOSITHOCTD
CIIy4alfHOTO COOBITHSI; YMEHHE BBIYHMCIATH BEPOSTHOCTH C MCIIOJNB30BAaHHEM IpapUuecKux
METOJIOB; MPUMEHATH (HOPMYJIBI CIOKEHHSI M YMHOXCHHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
¢dakTel ¥ (OopMyIBl NMpPU pEIIEHUH 3a]ad; OLEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIA;
3HAKOMCTBO CO CIYYallHBIMH BEIWYMHAMH; yYMEHHE NPUBOJUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YUCET B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

YMEHHE ONEpUPOBAThH MOHATUSAMH: TOYKA, MPSMasi, MIIOCKOCTh, IPOCTPAHCTBO, ABYTPAaHHbIH
yroJl, CKPEIIUBAIONIMECs MpsAMbIC, MapajuIeIbHOCTh U MEPIEeHIAUKYISIPHOCTh MPSMBIX U
IUTOCKOCTEH, YroJl MEXIYy MPSIMBIMH, YrOJI MEXIy NPSIMOH M IUIOCKOCTBIO, YIOJ MEXIy
IUIOCKOCTSIMH, PAcCTOSTHUE OT TOYKM JO IIJIOCKOCTH, PACCTOSHUE MEXIY MPSMBIMH,
paccTosHIE MEXIY IUIOCKOCTSMH; YMEHHE HCIIOJIB30BAaTh NPU PEIICHUH 3a]ad U3ydCHHBIC
(dakThl U TEOpEeMBbl IUIAHUMETPUHU; YMEHHE OIICHHWBATh Pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MHpa;

YMEHUE ONEepUpoOBaTh MOHATHUSMHU: MHOTOTPAHHUK, CEYCHHE MHOTOrpaHHHMKa, KYO,
napauleenuIe, Npu3Ma, MupamMuaa, GUrypa u mOBEpXHOCTh BPALICHUS, IIMIMHIP, KOHYC,
map, chepa, cedeHus (GUrypsl BpalleHHs, IIOCKOCTb, Kacaromascs cgepsl, HWIMHIPA,
KOHYCa, IUIOIIA/Ib OBEPXHOCTH MUPAMHIBI, TPU3MBI, KOHYCA, IIMINH/PA, IUIOMAAb Chepsl,



o0beM Ky0a, MpsMOYTOJIBHOTO HapaieNenunena, MupaMuabl, TPU3MbI, HUIHHAPA, KOHYCA,
nrapa; ymMeHue n300pakaTb MHOTOTPAaHHUKH M IMOBEPXHOCTU BpAalllEHUS, UX CEUYEHHUs OT
pPyKH, C IIOMOIIBIO YEPTEXKHBIX HMHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB;, YMEHHE
pacmo3HaBaThb CHUMMETPUIO B NPOCTPAHCTBE; YMEHHME paclo3HaBaTh IPAaBHIIbHBIC
MHOT'OT'paHHUKU;

YMEHHE OINEepUPOBaTh MOHATHUAMHU: ABM)KEHHE B IPOCTPAHCTBE, MOJO0OHbIE (UTypHl B
MPOCTPAHCTBE; MCIOJIb30BaTh OTHOIICHHE IUIOMIAACH MOBEPXHOCTEH U 00bEMOB MOJOOHBIX
buryp npu penieHnuu 3a1ag;

YMCHUC BBIYHUCIATH F'COMCTPHUYCCKUC BCIIMYNHBI (,Z[.HI/IHa, yroJ, miomalib, O6’beM, mIomanb
MOBEPXHOCTH ), UCIIOJIb3Ys U3YUYEHHbIE (OPMYJIIBI U METO/IBI;

YMCHHUC OINCPUPOBATH MNOHATUAMU: NPAMOYTOJIbHAA CHCTCMAa KOOPAHWHAT, KOOPAMHATHI
TOUYKH, BEKTOpP, KOOPJUHATHI BEKTOPA, CKAIIPHOE MPOU3BEACHHUE, YIOJ MEXIYy BEKTOPAMH,
CyMMa BCKTOPOB, NPOU3BCIACHHUC BCKTOPAa HA YHUCIIO; HAXOAUTHL C TOMOINBIO H3YYCHHBIX
dbopMyI1 KOOpAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEKIY ABYMsS TOUKAMU;

YMCHUC BI:I6I/IpaTI> HOI[XO,Z[}IH_II/Iﬁ HSYqGHHBIﬁ MeTod Jid PCHICHHA 3aaa4du, pacCliO3HABATH
MaTemMaruyeckue (pakThl U MaTeMaTH4YEeCKHEe MOJENH B MPHUPOJHBIX U OOIIECTBEHHBIX
ABJIICHUSX, B MHCKYCCTBE, YMEHUE IPUBOJUTH IPUMEPHl MAaTEMAaTHYECKUX OTKPBITUN
POCCUIICKOM U MUPOBOM MaTEMAaTHUYE€CKON HAYKH.

yYMEHHE ONEepUPOBATH MOHATUSAMU: OIpe/eeHHe, akcuoMa, TeopeMa, CIeACTBUE, CBOMCTBO,
NpPU3HAK, JI0KA3aTelIbCTBO, PABHOCHIBHBIE (OPMYIHPOBKH; YMEHHE (OPMYIHUpOBaATH
o0paTHOE€ M TPOTHUBOIOJIOKHOE YTBEP)KIEHHUE, MPUBOIUTH MPUMEPHI U KOHTPIPHUMEPHI,
UCIOJBb30BaTh ~ METOJ|  MaTeMaTHYeCKOM  HMHIYKIHMH; TPOBOAUTH  JOKa3aTeJbHbIC
paccyaeHusl IPU PEeLIeHUH 3a/1a4, OLICHUBATh JIOTHYECKYIO MPaBUIHLHOCTh PACCYKICHUM;
YMEHHE ONEepUpOBaTh IMOHATUSMHU: MHOXXECTBO, IIOJMHOXXECTBO, OIEpaLUU  HaJ
MHOKE€CTBAMU; YMEHHE HCIIONIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJig OMUCAHUS
peabHBIX IMPOIECCOB U ABJICHHM, U MPU PEIICHUH 33134, B TOM YHCJIE U3 IPYTUX Y4eOHbIX
MIPEIMETOB;

yYMEHHUE OIEepUPOBATh NOHATUSAMHU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha MIOCKOCTH;
yYMEHHE 3a[1aBaTh U OMKUCHIBATh rpadbl pa3InYHBIMU CIIOCOOAMU; HCIIONB30BaTh Ipadbl MpU
peILIeHUH 3a/1a4;

yMEHHE CBOOOJHO OMEepUPOBATH MOHATUIMU: COUYETaHUE, IEPECTAHOBKA, YHCIO COUYETaHUMH,
YHCIO MEPecTaHoOBOK; OMHOM HbIOTOHA; yMeHHE MPHUMEHSATh KOMOMHATOpHBIE (aKThl U
paccyxaeHus Il pelieHus 3a/1ay;

YMEHHUE ONEePHPOBATH MOHATHAMU: HATypaJIbHOE YUCIIO, I[EJI0€ YUCII0, OCTATOK 0 MOJYIIIO,
paloHaIbHOE YHUCIIO, HPPALMOHAIBHOE YHCIO, MHOXECTBAa HATYpalbHbBIX, LEJbIX,
palnMoHaNbHBIX, JACUCTBUTEIBHBIX YHCENT, YMEHUE MCIONb30BaTh MPU3HAKU JETUMOCTH,
HaUMEHBIIMA OOIIMI JCNUTENh W HaUMEHbIIee oO0Inee KpaTHoe, anroput™ EBknmma mpu
peLICHUH 33a]a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIIMOHHBIMH CUCTEMaMHU CUMCIICHHS,
yMEHHE CBOOOJHO OINEpPUpPOBaTh MOHATUSMU: CTEMEHb C LEJIbIM [OKa3aTeleM, KOPEHb
HATYpaJbHOM  CTENEHH, CTeNeHb C palUOHAIbHBIM  IIOKa3aTelieM, CTENeHb C
NeHCTBUTENBHBIM (BEIIECTBEHHBIM) IOKa3aTeleM, JorapudM uuciaa, CUHYC, KOCHUHYC H
TAHTEHC MPOU3BOJIBHOTO YUCIIA;

YMEHHE ONEepUpOBaTh IOHATUSMHU: TOXKIECTBO, TOXKIAECTBEHHOE IIpeoOpazoBaHue,
ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUI U HEPABEHCTB, PABHOCHJILHOCTh YPaBHEHHIH,
HEpPAaBEHCTB M CHUCTEM, palMOHAIIbHbIC, HWPpPAaLMOHANIbHbIE, IMOKa3aTeJIbHbIE, CTEIECHHBIE,
JorapupMUUECKUe, TPUTOHOMETPHUUECKUE YPaBHEHUS, HEPABEHCTBA M CHUCTEMbI, YMEHHE
peliaTh ypaBHEHUs, HEPABEHCTBA M CHCTEMbI C TMOMOIIBIO PA3JIMYHBIX MPUEMOB; pelIaTh
ypaBHEHHMs, HEPAaBEHCTBA U CHCTEMBI C ITapaMeTpOM; IMPUMEHITh YpaBHEHHs, HEPAaBEHCTBA,
UX CUCTEMBI JUIsl pellieHrs MaTeMaTHUeCKUX 3aJ1ayd U 3ajjad U3 pa3IMuHbIX o0iacTell HayKHu U
peaNbHOM )KU3HU;

yMeHHE CBOOOJHO OIEpUpOBaTh MOHATUAMH: Tpaduk QyHKIMU, oOparHas GYHKIHS,



KOMIMO3ULUS GYHKUUH, TUHEWHAs (YHKUUS, KBaApaTuYHas (QYHKIHS, CTereHHas QyHKIUSI
C LENbIM IOKa3aTesieM, TPUTOHOMETpHUYeCKHe (YHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHUE
GbyHKIMH, TOKa3aTenbHas M Jorapupmuueckas (YHKIHH, YMEHHE CTPOUTH TpaduKu
(G yHKIHHA, BRITTOTHATE TPeoOpa3oBanHus rpadukoB (PyHKITHI;

YMEHHUE UCMOJIb30BaTh Ipaduku (yHKIMHA 1751 M3y4eHHs MPOLIECCOB U 3aBHCUMOCTEH IpU
pEUICHUH 3a1a4 W3 JPYruX YYeOHBIX NPEIMETOB M M3 pPEATbHON JKU3HHU; BBIPAXKATH
(dbopMynaMu 3aBUCUMOCTH MEX]y BETHUYUHAMU;

yMeHHE CBOOOTHO ONEpHPOBATh MOHATHUSAMH: YETHOCTh (YHKIHH, HEPHOANIHOCTH
(GyHKINH, OrpaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH (YHKIMH, SKCTpEeMyM (YHKIIHH,
HanOoJbllee W HaWMEHbIEe 3HAUYCHHA (QYHKIMHM HA MPOMEXKYTKE; YMEHHE IPOBOAMTH
uccienoBanue GpyHKINM;

YyMEHHE HCIIONb30BaTh CBOMCTBA W Tpaduku (yHKIUN I8 pelieHus ypaBHECHHH,
HEPaBEHCTB M 33/1a4 C IapaMeTpaMu; U300pakaTh Ha KOOPJMHATHON IIIOCKOCTH MHOXECTBA
pelLIEeHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM;

yYMEHHE CBOOOJHO ONEpUPOBATh MOHATHSAMHU: IMOCIENOBATEIbHOCTh, apu(MeTHuecKas
IPOTPeccHs, T€OMETPUYECKasi MNpOrpecchs, OECKOHEYHO YOBIBAIOIIAsi I'€OMETpUYecKas
mporpeccusi; yMEHHME 3a/aBaTh IOCJIEJOBATEIBHOCTH, B TOM YHCIE€ C IOMOIIBIO
PEKYPPEHTHBIX (HOPMYIT;

YMEHHE ONEepUpOBaTh IMOHATUSMHU: HENPEPBHIBHOCTh (YHKLIUHU, AaCUMITOTHI rpaduka
(byHKIMH, IepBast 1 BTOpasi IPOU3BOAHAS (QYHKIMH, TEOMETPHUECKUN U (PU3NIECKUI CMBICT
MIPOU3BOIHOM, TEepBOOOpa3Hasi, ONpeNeNeHHbId MHTErpajl; YMEHHE HaXOIUTh ACUMITOTHI
rpaduka QyHKIMHU; YMEHHE BBIYHCIATH MPOU3BOIHBIC CYMMBI, TIPOU3BEICHHUS, YACTHOTO U
KOMIIO3ULIMH (PYHKIIMI, HAXOAUTh YpaBHEHHUE KacaTeIbHOU K rpaduKy (yHKIUH;

YMEHHE HCIHOJb30BaTh IPOW3BOAHYIO [UIS HCCIIEAOBaHUSA (YHKIUH, JUII HAXOXKICHUS
HAWJIy4IIero pelieHus B TNPHUKIATHBIX, B TOM YHCIE COLMAIbHO-SKOHOMUYECKUX U
¢du3MUecKuX 3amadax, A ONpPEIETCHUS CKOPOCTH M YCKOPCHMS; HAaXOAUTh IUIOUIaTN H
0o0beMbl (GUTYp C TOMOLIbIO HHTErpaja; NPUBOAUTH MPHUMEPHl MaTEeMaTHYECKOTO
MOJICTTMPOBAHUS C TIOMOIIBIO MU GEepeHINATBHBIX YPaBHEHNH;

YMEHHE ONEepUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO, CONPSIKCHHbIE KOMIUIEKCHBIC
qHCciia, MOJYNbh M apryMEHT KOMIUIEKCHOTO 4YHclia, (OopMa 3alucH KOMIUIEKCHBIX YHCEl
(reomeTpuyeckas, TPUTOHOMETpPHYECKass W  ajredpanueckas); yMEThb IPOU3BOAUTH
apuMeTHUeCKHe JEeWCTBHSA C KOMIUIGKCHBIMH  YHCIIAaMH; TPUBOAUTH  NPHMEPEI
MCIOJIb30BAaHUS KOMILIEKCHBIX YHCEIT;

yMEHHE CBOOOJHO ONEpUPOBATh TOHATHUSAMH: CpeaHee apu(MeTHYecKoe, MeanaHa,
HauOospllee ¥ HaUMEHbIIIEe 3HAYCHUS, pa3Max, JUCIIEPCUsl, CTAHAAPTHOE OTKIOHEHHE IS
OIMCAHUS YHCIIOBBIX JaHHBIX; YMEHHE UCCIE0BATh CTATUCTUYECKUE JaHHBIC, B TOM UHCIIE
C IPUMEHEHHEM TpadUUeCKUX METO/I0B U AJIEKTPOHHBIX CPEICTB; IpauuecKy UCCIIE0BaTh
COBMECTHBIE HAOJIIOICHHS C TOMOIIBIO TUarpaMM PAcCEHBaHMS U TMHEHHOH perpeccuy;
YMEHHE HaXOAWTh BEPOATHOCTU COOBITUH C HCHOJB30BAaHUEM TIpaUUYECKUX METOIOB;
OPUMEHATh JUIA pElIeHHsT 3agad  (GOpMyJbl CIOXKEHUS M YMHOXCHHUS BEpPOSTHOCTEH,
bopmyiy mosHOM BeposiTHOCTH, popmyny bepHynnun, komOuHaTopHble (akThl U POPMYIIBI;
OLICHMBATh BEPOSATHOCTU PEATBHBIX COOBITHIA; yMEHHE ONIEPUPOBATh MOHATHIMU: CITydaiiHas
BEJIMYMHA, paclpe/ie]ieHue BEpOSATHOCTEH, MaTeMaTH4yecKoe OXKUJaHUE, AUCHEepCUs U
CTaH/IapTHOE OTKJIOHEHHE CIy4aiHOW BENMYMHBI, (DYHKIHHU paclpelesieHns] U IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTeIbHOTO M HOPMAJbHOTO paclpelesieHui; YMEHHEe HCIOJIb30BaTh
CBOICTBAa M3y4YCHHBIX paCIpENeNeHUH A peIIeHHs 3a1ad; 3HAKOMCTBO C MOHSATHUSAMHU:
3aKOH OOJIBIIMX YHCEJ, METO/IbI BHIOOPOUHBIX MUCCIIEIOBAHMI; YMEHHUE IPUBOAUTH TPUMEPHI
IPOSIBIICHUS 3aKOHA OOJIBIINX YMCENT B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUIX;

yMEHHE CBOOOJHO ONEpHpPOBATh MOHATUAMHU: TOUYKA, MpsMas, MJIOCKOCTb, MPOCTPAHCTBO,
OTpPE30K, JIy4, MJIOCKUM YroJ, ABYIPAHHBIA Yroj, TPEXI'PAaHHBINA YroJi, MepeceKarolInecs,
napajyieNibHble M CKPEIIMBAIONIMECs MpsMble, MapauIeIbHOCTh U TMEPIEHIUKYISIPHOCTh
OPSMBIX U TIOCKOCTEH, YTOJI MEXIY MPSIMBIMHU, YOI MEXIY MPSAMON M INIOCKOCTBIO, YTOJ



MEXIy TUIOCKOCTSIMHM; YMEHHE HCIOJb30BaTh NMPH PELICHUM 337134 U3yueHHbIE (DAKThl U
TEOpEMBbl IJAaHUMETPUHU; YMEHHE OLICHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MUDE;
YMEHHUE ONEePUPOBATh MOHATHSAMH: MHOTOTPAHHUK, CEYEHHE MHOTOI'pPAaHHHKA, TMPABUIIbHBINA
MHOTOTPaHHUK, MpU3Ma, MHUpaMuia, Gurypa U MOBEpXHOCTh BpallleHUs, LUIUHAP, KOHYC,
map, cepa, pazBepTKa MOBEPXHOCTH, CEUCHUS KOHYCa U [IMJIUH/IPa, TapajyiebHbIe OCH WU
OCHOBAHUIO, CEYEHHE IIapa, MIOCKOCTh, Kacaromascs cepbl, HUINHApPA, KOHYca; YMEHUE
CTPOUTH CEYCHHE MHOTOTPAHHUKA, U300pakaTh MHOTOTPAHHUKH, (PUTYpBHl M NOBEPXHOCTH
BpallleHHsl, MX CEYEHHsS, B TOM YHCIE C IOMOIIBI0 AJIEKTPOHHBIX CPEJICTB; YMEHHE
IPUMEHSATh CBOMCTBA T'€OMETPHUYECKUX (QUTYp, CaMOCTOATENbHO (OPMYIHUPOBATH
onpejieNieHUus] HM3ydaeMbIX (UTryp, BBABUTAaTh THIOTE3bl O CBOMCTBaX U TMpU3HAKaX
reoMeTpuueckux ¢uryp, OOOCHOBBIBATH WJIM OINpPOBEpraTb HX; YMEHHE IPOBOJAUTH
Kiaccupukanuio  QUryp 1Mo  pasNUYHBIM  IpHU3HAKaM, BBIIOJHATH HEOOXOAUMBIE
JOTIOJTHUTEbHBIE TOCTPOCHHUS,

—  yMeHHEe CBOOOJHO ONEpPUPOBATh MOHATHAMU: TUIOMIAAL GUTYPBI, 00beM (DHUTYpHI, BETHYNHA
yria, pacCcTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHE MEXKIY IMPSIMBIMH, PacCTOSHHUE
MEXIY IUIOCKOCTAMH, IUIOIIAAs cQephl, IUIOMIaJb MOBEPXHOCTH MNHPAMHUAbI, MPHU3MBI,
KOHYycCa, IWINHApa, 00beM Ky0a, MPsIMOYToJIbHOTO MapauleenuIeaa, MMPaMuIbl, IPU3MBI,
IUAJIUHIPA, KOHYCA, I1apa; YMEHUE HAXOIUTh OTHOIIEHHE 00bEMOB MOJJOOHBIX (QUTYD;

— yMEHHE CBOOOJHO ONEpUPOBATH MOHATUSAMH: JBI)KEHHE, NapaJjIeNbHBIH IEepPeHoc,
CUMMETpUsl Ha IUIOCKOCTM M B HPOCTPAaHCTBE, IOBOPOT, MpeoOpazoBaHUE MOA00MUS,
noo0HbIe (PUTYpHI; YMEHHE PAaclO3HABATh paBHBIC U MOAOOHBIE (UTYpPHI, B TOM YHCIE B
MPUPOJIE, MCKYCCTBE, APXUTEKTYpe; YMEHHE HCIOJb30BaTh I'€OMETPUYECKUE OTHOLICHHUS,
HAaXO/UTh T€OMETPHUECKUE BEIMUMUHBI (UIMHA, YTOJI, TUIOIIA/lh, 00bEM) NP PELICHUH 3aa4
U3 IpYTUX y4eOHBIX MPEAMETOB U U3 peaibHON KU3HU;

—  yMeHHE CBOOOJHO OINEpUPOBAThH MOHATUAMU: MPSMOYTOJbHAsl CUCTEMa KOOPJIUHAT, BEKTOP,
KOOpJIMHATBhl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOpPOB, MPOU3BEACHHUE BEKTOpa Ha
YHCIIO0, pa3lioKeHHE BEKTOpa 1o 0a3ucy, CKaJspHOE TPOU3BEICHUE, BEKTOPHOE
MPOM3BEACHNE, YroJl MEXIy BEKTOpaMM; YMEHHME HCIOJIb30BaTh BEKTOPHBIH H
KOOPAMHATHBII METOJ IJIsl peIIeHUs] TeOMETPUYECKHUX 33aJad U 3ajad JAPYrux y4eOHBIX
MPEIMETOB; OMEPUPOBATH MOHATUSAMH: MaTpula 2 X 2 u 3 X 3, ONpeaeauTenb MaTpPHIIbI,
T€OMETPHUECKUI CMBICIT OIPEeTUTENS;

— yYMEHHE MOJEIUpPOBaTh peajbHblE CUTyallUM Ha $3bIKE MAaTEMaTUKH; COCTaBIIATH
BBIPQ)KECHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBHIO 33/a4H, HUCCIEIOBATh
MIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAaHMEM almapara aiaredpbl, HHTEPIPETUPOBAThH
MIOJTyYCHHBIH PE3yNbTaT; CTPOUTh MAaTeMaTHUYECKHUE MOJIEIU C TMOMOIIBI0 T€OMETPUUYECKUX
MOHATUM M BEJIWYUH, pEIIaTh CBS3aHHBIE C HUMH TNPAKTUYECKUE 3aJaud; COCTaBIISTH
BEPOSTHOCTHYIO MOJIENb M HMHTEPIPETUPOBAaTh TMOJYYCHHBIH pe3yNbTaT; peliaTh
MpHUKJIaJHbIE 3a/a4yll CPEJCTBAMH MaTeMaTHYeCKOTOo aHalu3a, B TOM YHUCIE COIMAJIbHO-
HKOHOMHYECKOTO U (PU3UUECKOT0 XapaKkTepa;

— yYMEHHE BbIOMpaTh MOIXOISIIMA METOA JUIsl pEelIeHUs 3aJayd; MOHMMaHHWE 3HAYUMOCTU
MaTeMaTHUKU B M3yYCHHUU TNPHPOJIHBIX U OOIIECTBEHHBIX MPOLIECCOB M SBICHUH; YMEHHUE
pacrmo3HaBaTh MPOSBICHHE 3aKOHOB MaTeMaTHKH B MCKYCCTBE, YMEHHUE MPHUBOJIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUNCKON U MUPOBOM MaTeMaTU4YECKOM HAYKH.

4. OBbEM IJUCHUITIJIMHBI U BUbI YUYEBHOM PABOTHI
OO0mmi 00bEM QUCHUILIHHEI COCTABIIIET 328aKaleMUUYECKAITIac.
Ounas ¢popma

Bun yaeOHO# paboTh Bcero wacos 1 CemecTpet >
AyIuTOpHBIE 3aHATHS (BCEro) 320 136 192
B TOM YHCJIE:
Jlexumu, ypoku (JIK) 134 68 66




[Tpaktrueckue 3auatusi(I113) 178 68 110
Koncynpranus 2 - 2
CamocrositeabHas padora (Bcero) (CP) - - -
B TOM YHCIIE:
CamomnoaroroBka (caMoCTOATENbHOE U3yUYEHUE Pa3/eiOB,
npopaboTKa ¥ MOJArOTOBKAa U MOBTOPEHHE JIEKIIHOHHOTO
MaTepHaia U MaTepuaia yaeOHUKOB U y4eOHBIX TTOCOOUiA, i i i
MOJITOTOBKA K MPAKTUYECKUM 3aHSATHSIM)
IIpomMexyTouHasi arTecTanus 14 - 14
Dopma MPOMEKYTOUHOM aTTECTALNU KOHTp. pab | dK3aMeH
O06mmii 00bem, yac 328 136 192
3aouHas popma

Bun yuebHoOM paboThI Bcero uacos 1 Cemectpet >
AyIuTOpHBIE 3aHATHS (BCEro) 28 14 14
B TOM YHCJIE:
Jlexmm, ypoku (JIK) 10 6 4
[Tpaktuueckue 3ansatus (I13) 14 6 8
Koncynpranus - - -
CamocrositesbHas padora (Bcero) (CP) 300 122 178
B TOM YHCJIE:
CaMonoIroToBKa (CaMOCTOSITEIbHOE N3YUYEHUE Pa3JIeoB,
npopaboTKa U TOJATOTOBKA U MOBTOPEHHE JEKIIMOHHOTO 300 122 178
MaTepuaia U MaTepuajia yueOHUKOB M yIEOHBIX TOCOOUH,
MOATOTOBKA K MPAKTUYECKUM 3aHSITHUSIM)
IIpomMexyTouHast arTecTanus 4 2 2
dopma MPOMEKYTOUHOM aTTECTALNU KOHTp. pald | dK3aMeH
O06mmii 00bem, yac 328 136 192

5. COAEPKAHUE U CTPYKTYPA JUCHUITJIMHDbI

5.1 Copep:xanue TUCUMIIIMHBI

Ne
HaumenoBanue pasnena
pasnena Coneprxanue paszena (TemMbl)
(TemMbr)
(TembI)
1. MartemaTuka: ajredpa u Ha4aJIa MaTeMATHYECKOr0 AaHATN3A
Pemienne 3agay Cc HCIONB30BAaHMEM CBOMCTB 4YHCET H
CHCTEM CUMCIJICHUSA, JETUMOCTH, JOJIE W 4acTel, MPOLIEHTOB,
MOAyJIel uncen. Pemenne 3a1ad ¢ UCIOJIb30BaHUEM CBOMCTB
1 [ToBTOpEHME CcTeneHe W  KOpHEH, MHOTOYICHOB, MPeoOpa3oBaHUM

MHOTOYJICHOB ¥  JPOOHO-pallMOHANBHBIX  BBIPAKEHUH.
Pemienue 3amad ¢ MCHOIB30BaHUEM TPagyCHOM MEpBI yIiia.
Moynb uncia 1 €ro CBOMCTBA.

DnEeMEHTBI TEOPUU
2 MHOYKECTB U
MaTEMaTUYECKOMN JTOTUKHU

MHoxecTBa  (YHCIOBBIC, T'€OMETPHYCCKHUX
XapakTepucTUYeCKOe  CBOMCTBO, JJIEMEHT  MHOKECTBA,
mycToe, KOHEYHOe, OecKOHeYHoe MHOXKecTBO. CrmocoOsl
3adaHUsA MHOXKECTB HOI[MHO)KGCTBO. OTHOH_IGHI/I}I
MPUHAJUICKHOCTH, BKJIFOYCHHS, paBeHCTBA. Onepanuu Haj

¢buryp).




MHOkecTBamMu. Kpyru Oiinepa. Koneunsle u OeCKOHEUHEIE,
CUYETHBIC U HECUETHBIE MHOXKECTBA.

HcTuHHBIE M JIOKHBIE BBICKA3bIBaHHUS, OIEpallMM HaJ
BBICKA3bIBAHUSIMH. Aneebpa 8bICKA3bIBAHU. Cas13p
BBICKa3bIBaHUH ¢ MHOXecTBaMH. KBaHTOPHI Cyl1ecTBOBaHUS U
BCEOOIIHOCTH.

3akoHbI JJIOTUKHU. OcHOBHble locuyeckue npasuia. Pemenne
JIOTUYECKUX 33JauC HUCIOJIb30BAaHWEM KpYyroB Oiiepa,
OCHOBHBIX I02UYECKUX NPABUIL.

YMmozakmtoueHusi. OOOCHOBaHHMSI ¥ JIOKAa3aTEIbCTBO B
MaTeMaTHKe. TeopeMmsl. Bunbr MaTeMaTHYECKUX
yIBepXKACHUA. Buodvl doxazamenvcms. Mamemamuueckas
UHOYKYUSL. Ymeepoicoenus: obpamuoe OanHoM),
NPOMUBONONIONCHOE, obpammoe NPOMUBONOTIONCHOMY
oannomy. llpu3Hak W  CBOWCTBO, HEOOXOAUMBIE U
JIOCTaTOYHBIE YCIOBHUS.

OcHnognas meopema apugpmemuxu. Ocmamxu u cCpasHeHus..
Aneopumm Esxiuoa. Kumaiickas meopema 00 0OCmamkax.
Manas meopema Depma. q-uunvie cucmemvl CHUCTEHUSL.
Dyuxyusn unepa, Yucio U cymma oenumeneil HAmypaibHO20
yycaa.

Yucna u BeIpaxeHUst

JleficTBUTENIbHBIC YHCIIA.

ToxaecTBeHHbIE TpeoOpa3oBaHUs.

CreneHb ¢ JCHCTBUTEIBHBIM IIOKAa3aTelIeM, CBOMICTBa
CTETEeHH.

Jlorapu¢m umcna, cBoiictBa mnorapudpma. JlecATHUHBIN
norapudm. Hucno e. Hamypanonwiii Jn02apugm.
[IpeobpazoBanue orapuMUIECKUX BHIPAKCHHMN.

YpaBHEHHUs U HEPABEHCTBA

Pemenne 3amad ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB H
CHUCTEM HEPABEHCTB C OJHOM IEPEMEHHOH, C NPUMEHEHUEM
M300paKE€HUS YUCIOBBIX TPOMEKYTKOB.

I'paduueckoe penieHre ypaBHeHU U HEPABEHCTB.

HppauroHanbHble ypaBHEHHS 1 HEPABEHCTBA.

[Ipocreiimme noka3areabHble YpaBHEHHs U HEPABEHCTBA.

CucreMbl 1TOKa3aTeNIbHBIX YPAaBHEHUN U HEPABEHCTB.

Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA.

Cuctembl 1orapu(pMUUECKUX YpaBHEHU NHEPABEHCTB.

TpuronomeTpuyeckrue ypaBHEHUS 1 HEPABEHCTBA.

CucTtembl TPUTOHOMETPUYECKUX YPABHEHHUM Y HEPABEHCTB.

Memoo unmepsanog 01 peutenus HepageHCcms.

I'paghuueckue memooul pewrenus ypagHeHutl U HEPaAGeHCma.
Pewenue  ypasmenuii u  Hepagsencme,  coldepaircaujux
nepemeHHyr0 o0 3HAKOM MOOYJs.

Cucmembl  noxkazamenvuvlx,  J02apu@PmMuyeckux  u
uppayuonanbhvix ypaeuenuu. Cucmemvl NOKA3AMENbHLIX,
Jl02apupmuuecKux HepaseHcma.

Ypasnenus, cucmemur ypasuenuii c napamempom.

OyHKIUU

CrenenHasi GyHKLIHUSAN €€ CBOWCTBA, U TpaduK.

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

Penrenue 3amaq ¢ UCMONB30BaHUEM YHCIOBBIX (DYHKIIUH U
ux rpapukoB. Vcronp3oBaHHE CBOWCTB M rpaduKoB
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JUHEWHBIX W KBaApaTWUYHbIX  (QyHKIUH,  oOpaTHOM

IPONOPLUHUOHATIBHOCTH U PYHKUIUU Y = \/; .

[oxa3zaTenbHast pyHKIMS U ee CBOICTBA, U rpaduK.

Jlorapudmudeckas GyHKIHS U €€ CBOWCTBA, U TPaduK.

Tpuronomerpudeckas OKpyKHOCTb, paJldaHHast Mepa yria.
CuHyc, KOCHUHYC, TaHI€HC, KOTAaHI'€HC MPOU3BOJIBHOIO YIJIA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO U CIECIACTBUS U3
HETO.

3Ha4YeHUs1 TPUTOHOMETPUYECKUX (DYHKIMHA ISl YIJIOB 0°,

0 120 200 and 0 0 nTnTmn T
30%, 45%, 607, 907, 180", 270". (O, g, Z,g, E,pan). Dopmynvl

CNLOJICEHUSI  MPUSOHOMEMPUYECKUX — QYHKYul,  @opmynsl
npusedenust, opmyvl 0BOUHO20 ApeyMeHmd.

Tpuronomerpudeckue GyHKINU.

TpuronomerpuueckuepyHKIUH ) = COS X, Y =SIn X, y =tgx.
Qyukyus y = Cctgx . CaoiicTBa u rpaduku
TPUTOHOMETPHUUECKUX (PYHKITHIA.

OOGpatHbIe TPUTOHOMETPUYECKUE () YHKIIUH.

ApkkocuHyc, apKCUHYC, apKTaHTEeHC qHcoa.
Apxkomaneenc wuwucna. IlpocTedliie TPUTOHOMETPUUYECKHUE
ypaBHeHus. PeleHne TpuroHoMeTpu4eCKUX YpaBHEHUN.

Obpamuvle mpueonomempuueckue QyHKyuu, ux c0tUcmed
u epaguxu. Pewenue npocmenuiux mpuecoHOMempuyecKux
HepaseHCma.

Hymu  ¢dyHKIMK, TPOMEXKYTKM  3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh. HawmOomnpliee ¥ HaWMEHbIIEe 3HAYCHUE
¢ynkuuu. [lepuoanyeckue GyHKuu. YeTHOCTh U HEYETHOCTD
byakuuid. CoxHbIe QYHKITUU.

Ilpeobpaszosanus  epagukos  Gyukyuil: cosue  800.b
KOOPOUHAMHBIX OCell, PACMANCEHUE U CHCamue, OmpaiceHue
OMHOCUMENbHO KOOPOUHAMHBIX OCell.

OJIEMEHTEI
MAaTEMATHYECKOTO aHaJIN3a

[TpousBoanas pynknuu B Touke. KacarenpHas k rpaduky
¢ynkuuu.  T'eomerpuueckuit ¥ QuU3MYECKH  CMBICH
npou3BofgHOW. [Ipom3BOgHBIE 3JIEMEHTAPHBIX  (PYHKITUH.
Ilpasuna ougppepenyuposanus.

Bmopas npouzeoounas, ee ceomempuueckutl u gusuyecKui
CMbICIL.

[Tonsitue o HempepbIBHBIX (PyHKUUAX. TOYKH 3KCTpeMyMma
(MakcumMyMa W MuHHMyMa). MccrienoBaHue 3lieMEHTapHBIX
GYHKIHMA HA TOYKH SKCTpeMyMa, HauOOJIbIIIee 1 HAMMEHBIIIEE
3HaYeHHUE C MOMOILBIO MPOU3BOIHOMN. [locmpoenue epaguros
@yHKyuli. ¢ nOoMOWBIO  Npou38oOHvIX.  [lpumenenue
NPOU3BOOHOU NPU PeuleHUU 3d0ay.

[TepBoobOpa3zHasi. Ilepsoobpasnvie NeMeHMAaPHbIX
@yuxyui. Ilnowaos kpusonunetinou mpaneyuu. Dopmyna
Hvromona-Jleiibnuya.Onpedenennwviii unmezpan. Bviuucnenue
naowaoel NioCKux queyp u ob6vemos men 6pAweHUss C
HOMOWBIO UHMe2pand.

MareMaTHKAa: BEPOATHOCTb U CTATUCTUKA

CraTtucrtuka u Teopus
BEPOATHOCTEM, JIOTUKA U

Pemenne 3amau Ha TabmmuHoe W Tpaduyueckoe
NPEACTAaBICHUE JNaHHbIX. Vcnosib30BaHME CBOMCTB U
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KOMOWHATOPHKA

XapaKTepUCTUK YMCIIOBBIX HAOOPOB: CPEIHHMX, HAHOOJBIIETrO
Y HauMMEHBUIETO 3HAYECHMs, pasMmaxa, oducnepcuu. Pewenue
3a0ay Ha onpedeieHue Yacmomsl U 8epPOSMHOCMU COObIMULL.
Buviuucnenue eéeposmuocmeii ¢ onbimax ¢ pagH0803MONCHLIMU
neMeHmapHeiMu ucxooamu. Pewenue 3aday ¢ npumenenuem
Komounamopuxu.  Pewenue  3a0au  na  @vluucieHue
6eposimHOCmell  He3asUCUMBIX — cOObImull,  NpUMeHeHUe
Gopmynvl  crodcenus  eeposmuocmeii. Pewenue 3aoay ¢
npumeneHuem ouazpamm iiepa, oOepesa 8eposImMHOCHel,
@opmynvl beprynnu.

Ycnosnas seposimnocmy.IIpasuno VMHONCEHUS
eeposimuocmeu. Popmyna noaHo 6eposMHOCHU.

Huckpemnoie cyyaiinvle BeIUUUHDL u
pacnpeoenenus. Hezasucumvie cryyaiinvie BENUYUHDL.
Pacnpeoenenue cymmovr  u  npouzsedeHus  He3a8UCUMBLX
CYYAUHBIX ETUYUH.

Mamemamuueckoe odcudanue u Oucnepcusi Cay4auHou
senuuunvl. Mamemamuueckoe odxcudanue u OUCnepcusi CyMmul
cnyuaunblx  eenuuuH. Ieomempuueckoe  pacnpeodeneHue.
bunomuansnoe pacnpedenenue u e2o ceoticmaa.

Henpepvignvie  cayuatinvie  eenuuunvl. Ilowamue o
niomuocmu eepoamuocmu. Pasnomepnoe pacnpedenenue.

TlokazamenvHoe pacnpedenenue, e2o napamempbi.

llonamue o Hopmanenom pacnpeodenenuu. Illapamempol
HOpManbHo20 pacnpedenenus. [Ipumepsl cryyatinHblx 6eauyuHn,
NOOYUHEHHbIX ~ HOPMANILHOMY  3AKOHY  (NO2peuHOoCmb
uUsMepeHull, pocm 4eloseKa).

Hepasencmeo UYebviwesa. Teopema Bepuyninu. 3axon
bonvbuuux yucen. Beibopounwiii Memoo usmepenus
eeposimnocmell. Ponv 3axoma 6onvwux uucen 6 Hayke,
npupoode u obuecmse.

Kosapuayus 0syx cnyuavinvix eeauuun. Ilowamue o
K03 puyuenme xoppensyuu. Cosmecmmvie HAOIIOOEHUL O8YX
CAYYAUHBIX senuyun. Beibopounulil Ko3ghuyuenm
KOppensayuu.

TekcToBBIE 3a1aUN

Pemenne 3amau Ha JIBHXKEHHE M COBMECTHYIO paboTy C
IIOMOUIBIO JIMHEWHBIX U KBAJPAaTHBIX YPAaBHEHUIN U UX CHCTEM.

MaremMartuka: reoMeTpus

I'eomerpus

Pemenne 3amau ¢ mnpuMEHEHHEM CBOWCTB (uryp Ha
IUIOCKOCTH. 3aJaud Ha JO0Ka3aTeIbCTBO U IOCTPOEHUE
KOHTprpuMepoB. HMcmosib30BaHME B 3aJadax MPOCTEUIINX
JOTMYECKUX IpaBwil. PemieHuwe 3amgay ¢ MCHOJIb30BaHUEM
TEOpEM O TPEYroJbHUKAX, COOTHOUIEHUH B MPSIMOYTOJIbHBIX
TPEeYroJabHUKaX, (JaKTOB, CB3AHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenne 3amau ¢ wucnonb3oBaHUeM (DAKTOB, CBSI3AHHBIX C
OKPYXHOCTSIMU. Pelienne 3aa4y Ha U3MEpEHMsI Ha MIJIOCKOCTH,
BBIUKCJICHHE JUIMH U TUIoIaneil. Pewenue 3a0au ¢ nomowsio
8EKMOPO8 U KOOPOUHAM.

Harmsimaast crepeomerpusi. OUTypsl U MX H300paKeHHS
(xy0, MpamMuJIa, IIpU3Ma). OcHognvle  nouamus
cmepeomempuu u ux ceoticmea. CeueHust Kyoa u TeTpasipa.

Touka, npsiMasi U IUJIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI
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CTEpeOMETpUHM M  CIHEACTBHS M3  HHUX. B3auMmHoe
pacmoyio’)KeHUEe TPSMBIX W IUIOCKOCTEH B MPOCTPAHCTBE.
[TapannenbHOCTh OPSAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE.
N300paxkeHne mpocTEeHIIMX MPOCTPAHCTBEHHBIX (UTYp Ha
MJIOCKOCTH.

Paccrostaus Mexay urypamu B IpOCTPaHCTBE.

VYrnel B npoctpancTBe. [lepneHAUKYISIPHOCTh MPSIMBIX U
IIJIOCKOCTEM.

[Ipoeknus  ¢urypsl  Ha  TUIOCKOCTb. [Ipu3znaku
NEPICHIUKYIAPHOCTA  TPSAMBIX W IJIOCKOCTEH B
npoctpaHncTBe. Teopema o Tpex MepneHauKyIsIpax.

MHOrorpaHHUKH. [Tapannenenunen. CBoiicTBa
MPSIMOYTOJIBHOTO Tapauienenumnena. Teopema I[ludaropa B
npocrpaHctse. [Ipusma m nupamupa. IlpaBunpHas nupamuaa
W mnpaBuibHas npusMma. llpsmas nupamuga. IJIEMEHTHI
MPU3MBI U TUPAMU/IBL.

Tena BpamieHusa: UWIMHAP, KOHYC, cdepa u 1map.
OcHOBHBIE CBOMCTBA MPSMOTO KPYTOBOTO MUIMH/IPA, IPSMOTO
KpyroBoro konyca. IM3o0pakeHue Ten BpalleHUs Ha
MJIOCKOCTH.

Ilpeocmasnenue 06 yceueHHOM KOHYce, ceueHUs KOHYCa
(napannenbHoe OCHOBAHUIO U Npoxooaujee uepe3 6epullHy),
ceuenusi YuiuHopa (napanieibHo U NeprueHOUKYISAPHO OCU),
ceuenus wapa. Pazeepmka yununopa u kownyca.

Ilpocmeviwue KomMOUHAYUU ~ MHO20CPDAHHUKO8 U  mel
epaujenus  mexcoy  coboui.  BpluucieHue  3JIEMEHTOB
IPOCTpPaHCTBEHHBIX (puryp (pedpa, TuaroHasu, yribl).

[1momaar MOBEPXHOCTH MPABUILHON MUPAMUJIBI U PSIMOM
npu3Mbl.  [lmomags MOBEPXHOCTH MPSMOTO  KPYroOBOTO
HWIMH]IpA, IPSIMOTO KPYroBOro KOHyca U 1iapa.

[onsarue 06 o6beme. OObeM NUPaMUIBI U KOHYCA, IPU3MBI
u uHApa. O0beMm 1mapa.

[onsarue o6bema. OOBEMbI MHOTOTPaHHUKOB. OOBEMBI TET
BpamieHusl. Axcuomvt obvema. Bwvieoo Gopmyn o0b6vemos
APAMOY20IbHO20 NApalielenunedd, NPusMvl U AUPAMUODL.
Dopmynvl 01 Haxoxcoenuss obvema mempa’opa. Teopemvi
06 OMHOWEHUAX 00BEMO8.

Ilooo6Hble mena 6 npocmpancmee. COOTHOLICHUSI MEXKAY
TUTOMIA/ISIMU TTOBEPXHOCTEH M 00beMaMU MOT00HBIX TEJ.

Heuodicenus 6 npocmpancmee: napaniieibHulll NEpeHoc,
YEHMPAnbHas — CUMMEmMPUs,  CUMMEMPUS  OMHOCUMENLHO
niockocmu, nosopom. Ceoticmea oeudxcenuil. Ilpumenenue
08UDICEHUTI NPU PeLUeHUl 3a0aH.

Ilpunoowcenus unmezpana K 6blYUCIEHUIO 00bLEMO8 U
nogepxnocmeil men epawenus. Ilnowaov cgepuueckozo
nosca. Obvem wapogozo cnos. Ilpumenenue obvemos npu
peutenuu 3a0au.

[Tnomans chepsl.

Passepmra yununopa u xownyca. Ilnomans MOBEPXHOCTH
WIMH]Ipa U KOHYCA.

KoMOuHaImy MHOrOrpaHHUKOB U TEJ BPAILIICHUS.
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BeKTopsl 1 KOOPAMHATEHI B

Bektopel u kKoopauHatel B mpocTpaHcTBe. Cymma
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IPOCTPAHCTBE

BEKTOPOB, YMHOXXEHHE BEKTOpAa Ha YHCJIO, YroJ MEKIY
BekTopamu. KosumHeapHble W KOMIUIAHAPHBIE BEKTOPBHI.
Ckansipnoe npoussedenue eekmopos. Teopema o paznodiceHuu
8eKmMopa no mpem HeKOMNIaHapHuim eekmopam. CransapHoe
npouszeedeHue 8ekmopos 6 Koopournamax. Ilpumenenue
8EKMOPO8 NPU peuleHuu 3a0a4 Ha HAXOHCOeHUe PACCMOAHUL,
OnuH, niouaoell u 06vemos.

Ypasuenue nnockocmu 6 npocmpancmee. Ypaenenue
cpepor 6  npocmpancmee. Dopmyna O GbIUUCTEHUS
PACCMOAHUSL MeHCOY MOYKAMU 8 NPOCMPAHCMEe.

Pewenue 3a0au u doxazamenbcmeo meopem ¢ NOMOUbIO
8EKMOPO8 U MemoOOM KOOpPOUHam. DlieMeHmbl 2eomempuu
Mmace.

11

Hctopust maTeMaTuku

Hcropus marematuku. Bknaa BbLAAIOMIKMXCS MaTEMaTUKOB
B Pa3BUTHE HAYKHU; pOJIb MATEMAaTUKHU B pa3BUTHH Poccuu.
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MeToabl MATEMATUKU

Meronsl MareMatuku. I Ipumepst MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B pUpPOE, B TOM qucie
XapaKTEpU3YIOIIMX KPACOTY U COBEPIIEHCTBO OKPYKAIOLIETO
MHpa U NPOU3BEICHUI UCKyccTBa. [IporpaMMHubie cpencTBa u
AJIEKTPOHHO-KOMMYHHMKAIIUOHHBIE CUCTEMbl IIPU  PEIICHUU
MaTEeMaTHYECKHX 3aau.

5.2. CTpyKTypa 1M CHUIIMHbI(TEMATHYECKOE IJIAHUPOBAHUE)
Ounas dhopma 00yueHus

Ne KonunuecTBo yacos
paznen
. HaumenoBanue pazzena (TeMbl) Beero 1 13 (C) CP
(TembI)
1 cemectp
1 MaremMaruka: anredpa u Hadasga
MaTEMaTUYeCKOro aHajn3a
1.1. IToBTOpeHune 6 4 8 -
12 DIeMEeHTHI Teopun MHOKECTB u 6 4 2 i
MaTEeMaTHYeCKOMN JIOTUKHI
1.3. | Yucna u BeIpaykeHUs 8 6 4 -
1.4. YpaBHEHUs 1 HEpABEHCTBA 32 16 10
1.5. DOyHKIUU 16 8 6
2 Matemaruka: BEpOSITHOCTh U CTATHCTHUKA
21, Cratuctuka # TEOpHUsl BEPOATHOCTEM, 17 14 i
JIOTUKA U KOMOMHATOPUKA
3. I'eomeTrpus
3.1 ['eomerpus 51 16 32
Umoeo 136 68 68
2 ceMecTp
1 MaremaTuka: anredpa 1 Havajga
MaTeMaTHYECKOT0 aHalln3a
1.6. DJIEMEHTHI MaTEMaTUYECKOT0 aHaIn3a 44 20 24 -
1.7. DOyHKIUU 44 20 24 -
2 Matemaruka: BEpOSITHOCTh U CTATHCTHUKA
29, Cratuctuka # TEOpHUsl BEPOATHOCTEM, 12 i 12 i
JIOTHKA U KOMOWHATOpHKA
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2.3. TexcToBrIe 3agaun 10 - 10 -
3. I'eomeTpust
3.2 I'eomerpus 22 10 12 -
3.3 BekTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 28 10 18 -
3.4 Hcropus maTemaTuku 6 6 - -
3.5 Metoabl MaTeMaTUKU 10 - 10 -
ArtTtectanus 14
Koncynbranus 2
Umoeo 192 66 110 -
O06ummii 06bem, yac 328 130 178
3aounas popma oOyueHust
Ne KonnuecTBo yacos
p a3;[en HanmenoBanue pazzaena (TeMbl) Beero T 13 (C) CP
(Tembl)
1 cemectp
1 MaremaTuka: anredpa v Havajga
MaTeMaTHYECKOT0 aHaJln3a
1.1. IToBTOpenue 12 - - 12
10 DJIeMEeHTHI Teopun MHOKECTB u 15 i 15
MaTEMaTHYeCKOMN JIOTHUKHI
1.3. Umucna u BeIpakeHUs 19 2 2 15
1.4. YpaBHEHHUs 1 HEpABEHCTBA 20 - - 20
1.5. OyHKIUU 20 - - 20
2 MaremaTuKa: BEpOATHOCTh U CTATUCTHKA
1. CratuctTuka ¥ TEOpHUs BEPOSTHOCTEH, 24 ) ) 20
JIOTUKA ¥ KOMOMHATOpUKA
3. I'eomeTpust
3.1 I'eomerpus 24 2 2 20
ATtTtecTanus 2
Umoeo 136 6 6 122
2 ceMecTp
1 MaremaTuka: anredpa 1 Havajga
MaTeMaTHYECKOT0 aHaJln3a
1.6. DJIEMEHTHI MaTEMaTUYECKOT0 aHaIn3a 26 2 2 22
1.7. DOyHKIUU 24 2 22
2 MaremaTuKa: BEpOATHOCTh U CTATUCTHKA
29, CratucTuka ¥ TEOpHUs BEPOSTHOCTEH, 24 i 24
JIOTUKA ¥ KOMOMHATOpUKa
2.3. TekcToBble 3a1aun 22 - 22
3. I'eomeTrpus
3.2 ['eomerpus 22 22
3.3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 28 2 4 22
3.4 Hcropus maTemaTuku 22 - 22
3.5 Metoabl MaTeMaTUKU 22 - 22
ATtTecTanus 2
Umoeo 192 4 8 178
O06mmii 06bem, yac 328 10 14 300
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5.3 [IpakTHyecKkue 3aHATHS M1 CEMUHAPbI
Ounas dopma 00yueHus

Ne No paznena KonnuectBo
Tema
/11 (Tembl) 4acoB
1 1 IToBTOpEHME 8
2 2 DJIEMEHTHI TEOPUH MHOXKECTB U MATEMaTHUECKOMN JIOTUKHU 8
3 3 Uucna u BeIpaXeHUs 4
4 4 YpaBHEHMs U HEPABEHCTBA 10
5 5 DyHKIUMU 30
6 6 DJIEMEHTHI MaTEMATUYECKOT0 aHaJIN3a 24
7 7 CraTucTHKa U T€OpUs BEPOSITHOCTEH, JTOTUKA U 12
KOMOMHATOpHKA
8 8 TekcToBBIE 3a1aUN 10
9 9 I'eomeTpus 44
10 10 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 18
11 11 Wctopus maTeMaTnku -
12 12 Mertoabsl MaTeMaTUKU 10
O01mii 00beM, yac 178
3aounas popma oOydeHUs
No Ne paznena KonnuectBo
Tema
/11 (TEMBI) 4acoB
1 1 IToBTOpEHME
2 2 DNIEMEHTHI TEOPUH MHOXKECTB U MATEMaTHUECKOMN JIOTUKHU 2
3 3 Uucna u BbIpaXeHUs 2
4 4 YpaBHEHUs U HEPABEHCTBA
5 5 DyHKIUU 2
6 6 DJIEMEHTHl MaTEMATUYECKOT0 aHAJIN3a 2
7 7 CraTucTHKa U TEOpUS BEPOSITHOCTEH, JTOTUKA U
KOMOMHATOpHKA
8 8 TekcToBBIE 3a1aUN
9 9 I'eomerpus 2
10 10 BeKkTopsl M KOOPAMHATHI B IPOCTPAHCTBE 4
11 11 Hctopus mateMaTnku -
12 12 MeTtoapl MaTEMaTUKHI 6
O01mmii 00beM, yac 14
5.4 JlabopaTopHble padoThI
Ne Ne paznena HaunmenoBanue 1abopaTopHbIX paboT Komnnuectso
/11 (TEmMBbI) JacoB
5.6 CamocTosiTeIbHOE N3yYeHHE Pa3/1esioB (TeM) TUCHUILIHHbI
Ounas dhopma oOydeHus
Ne | Nepaznena Konunuectso
Bonpocel, BBIHOCHMBIE Ha CAMOCTOSITENIbHOE U3y4EHUE
/11 (TembI) 4acoB
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3aounas popma oOydeHUs

Ne

Bomnpockl, BHIHOCHMBIE Ha CAMOCTOSITEIIbHOE U3yUEHHE KomuuectBo
Nen/m | pazmena
(Tenbl) 4acoB
1. 1 KBanparuunbie GyHKIIMHM U MOZYNb YHCTIA 12
2. 2 MHoOXecTBa U UX CBOMCTBa 37
3. 3 WppannoHnalibHbIE U pallMOHAIbHbBIE YHCIA 15
2. 4 CreneHHas (QyHKIHSL. 4
3. 4 HpoGHo-nuHeHast GyHKITHS. 5
4. 4 [ToxazarenbHast yHKLINS. 5
5. 4 Jlorapudmuueckas GyHKIuS. 5
6. 4 Tpuronomerpuueckas GyHKuus sin (x) 5
7. 4 Tpuronomerpudeckas GyHKIUS cos (X) 5
8. 4 Tpuronomerpuueckas GyHKIUS 1g (X) 5
0. 4 Tpuronomerpudeckas GyHKIUS ctg (X) 5
10. 4 OO6patHble (QYHKIIHH. 3
1. 5 YpaBHeHus. 5
12. 5 Hepasencraa. 5
13. 5 CucreMbl ypaBHEHHUI 1 HEPABEHCTB. 10
14. 6 ITpousBoanas. [Ipasuna nuddepeHnmpoBaHusl. 3
15 6 Bospacranue n yosiBanue QpyHKIMH. DKCTPEMyMBbI H TOUKH 3
' nepern0a GyHKIuM.
16. 6 Cxema mccnenoBanus QyHKIHN. 4
17 6 Anrebpanueckue 3aa4u Ha HaUOOJIbIIIEE U HAUMEHbIIIECE 4
] 3Ha4YeHue PyHKIUH.
18. 6 ITepBooOpaznas. HeonpeaenéHuplii nHTErpal. 4
19. 6 OnpenenéHHbIi HHTErpal. 4
20. 7 D1eMeHThl KOMOMHATOPUKH. 8
21. 7 BeposiTHOCTB COOBITHSI. 8
22. 7 CrnyyaliHbple BETUYHHBI. 8
23. 7 AKCHOMBI CTEPEOMETPHUH. 2
24. 8 Pemenue 3a1a4 ¢ noMoIIbI0 YpaBHEHUN 22
25. 9 Crioco0bI 3a/1aHUS IPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE. 1
26. 9 B3anmHoe pacnosioskeHre IpsiMbIX B IPOCTPAHCTBE. 1
27. 9 [TapanienbHOE U HEHTPAIbHOE IPOEKTUPOBAHUE. 2
28. 10 KoopauHatsl 1 BEKTOPBI B TPOCTPAHCTBE. 22
29. 9 IlepnieH IUKyYISPHOCTD NPSIMOU U IIJIOCKOCTH. 1
30. 9 TeopeMa 0 TpEX NepHeHANKYIIApax. 1
31. 9 [Ipr3HaKk nepneHIMKyIIpHOCTH MPSIMOM U TIJIOCKOCTH. 1
3. 9 Yrois Mexay MII0OCKOCTSMH, IIPSAMBIMU, IIPSIMOU U |
IJIOCKOCTBIO.
33. 9 CBolicTBa U NPU3HAK NEPIEHANKYISIPHOCTH MIIOCKOCTEH. 1
34, 9 [Tpr3Hak napauieIbHOCTH NPSIMBIX B TPOCTPAHCTBE. 2
35. 9 [Ipu3Hak napajaesbHOCTH MJIOCKOCTEN. 1
36. 9 OpTOroHaJIbHOE MPOCKTUPOBAHUE. 1
37. 9 Paccrosinue Mexny purypamu u napayieabHOCTb. 1
38. 9 Cdepa u map. 2
39. 9 Humuaap. 2
40. 9 Konyc. 2
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41. 11 Bennkne yueHble MATEMATUKU U UX OTKPBITUSA 22

42, 12 OCHOBHBIE METOIBI MATEMATHUKH 22

O01mmii 00beM, yac 300

6. YY4EBHO-METOJUYECKOE H  UH®OPMALIMOHHOE  OBECHEYEHHUE
JUCIUATLTAHBI

6.1. OcHoBHas quTEpaTypa

1.

o

10.

11.

Anrebpa u Havanma mateMatuuyeckoro ananusa 10-11 kmaccsr: yuebnuk / III. A. Anmumos, 0. M.
Komsirun, M. B. TkaueBa [u ap.]. —10-e u3a., crep. — Mocksa: Ilpocsemenue,2022. - 463c. -
ISBN 978-5-09-087759=6. — TekcT: HENMOCPEACTBEHHBIH.

Anrebpa u Hauana mareMmaTuueckoro ananuza 10-11 xmaccer: yuebnuk / 1I. A. Anumos, 10. M.
Komsirun, M. B. Tkauesa [u ap.]. —9-e uza. — Mocksa: [Ipocsemenue,2021. - 463c. - ISBN 978-5-
09-077925-8. — TekcT: HENOCPEACTBEHHBIH.

. Anrebpa u Hauana marematudeckoro aHanmm3a 10-11 kmaccer: yue6nuk / I1I. A. Anumos, 1HO. M.

Komsirun, M. B. Tkauesa [u ap.]. — 8-¢ uza. — Mocksa: IIpocsemenne,2020. - 463c. - ISBN 978-
5-09-074197-2. — Tekct: HEMOCPEACTBEHHBI.
Anrebpa u Hauana mMaremaTuueckoro ananuza 10-11 xmacce: yuebnuk / 1. A. Anumos, 10. M.
Kossirun, M. B. Tkauesa [u ap.]. — 7-e uzn. — Mocksa: [Ipocsemenune,2019.- 463c. - ISBN 978-
5-09-071729-8. — TekcT: HENMOCPEACTBEHHBIH.

. Anrebpa u Hauana marematudeckoro aHamm3a 10-11 kmaccer: yue6nuk / I1I. A. Anumos, FO. M.

Konsirun, M. B. TkaueBa [u ap.]. — 5-e uza. -

Mockga: IIpocBemenne,2018.- 463¢c. - ISBN 978-5-09-055083-3. — TekcT: HEMOCPEACTBEHHBI.
I'eometpus 10-11 knaccer: yueonuk. JI.C. Atanacsan, B.®. byry3os, C.b.Kagomues [u ap.]. — 10-
e u3n., crep. — Mocksa: Ilpocsemenue, 2022. — 287 c¢. - ISBN 978-5-09-087645-2. — Tekcr:
HEINOCPEACTBECHHBIN.

I'eomerpus 10-11 kmaccer: yueonuk / JI. C. Atanacsan, B. @. byry3os, C. b. Kagomues[ uap/]. —
9-e u3n. — Mocksa: IIpocsemenne, 2021. — 287c. - ISBN 978-5-09-078569-3. — Tekcr:
HEMOCPEICTBEHHBIN.

I'eometpus 10-11 kmaccwr: yaeonuk / JI .C. Artanacsu, B. ®@. Byry3os, C.b. Kagomues[u ap.]. —
8-¢ m3n. — Mocksa: IIpocsemenne, 2020. — 287c. - ISBN 978-5-09-073883-5. — Tekcr:
HEINOCPEACTBEHHBIMN.

I'eomerpus 10-11 xmaccer: yueOnuk / JI. C. Atanacsan, B. @. byry3os, C. b. Kagomues [u np.]. -
6-¢ uzn. — Mocksa: Ilpocsemenue, 2019. — 255 c. - ISBN 978-5-09-069782-8. — Tekcr:
HEMOCPEICTBEHHBIN

I'eomerpus 10-11 kmaccer: yueonuk / JI. C. Atanacss, B. ®@. byry3os, C. b. Kagomues [u ap]. -

5-e m3a. — Mocksa: IIpocemenue, 2018. — 255 c. - ISBN 978-5-09-053287-7. — Tekcrt:
HEMOCPEICTBEHHBIN.

6.2. lonotHUTEIBHAS JTUTEPATYPA

1.

boromonoB, H.B. Anrebpa wu Hauana aHaimu3a: Yy4deOHOe TOcCOOME JUIsl  CPEIHETro

npodeccuonansHoro obOpaszoBanus/ H. B. boromonoB. — Mocksa: W3marensctBo HOpaiit,
2023. — 240 c. — (IIpodeccuonansuoe odpazoanue). — ISBN 978-5-534-09525-8. — Texkcr:
NeKTpoHHBIH  //  OOpaszoBarenbHass  minardgopma  FOpaiit [caiiT]. = —  URL:

https://urait.ru/bcode/511954.
I'yceB, B. A. T'eomerpus: yuebHOe mocoOue Ui cpeiHero npoheccHoHaIbHOro 00pa3oBaHUs /
B. A.T'yceB, U.b. Koxyxo, A.A.IIpokodpreB.— 2-¢ wu3m., ucnop. u jgomn. — Mocksa:
WznarensctBo FOpaiit, 2023. — 280 ¢. — (IIpodeccuonanproe obpazosanue). — ISBN 978-5-
534-08897-7. — Texkct: snmektponHbIi // O0pa3oBarenbHas miardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/517007.
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6.3. IlporpammHoe o0ecnieueHue
—  MicrosoftWindows
— MicrosoftOffice

6.4. bazpl naHHBIX, MH(POPMAIMOHHO-CIIPABOYHbIC W IOHMCKOBBIe cHCTeMbl, HHTepHeT-

pecypchl
— OOmepoccuiickuii ~ marematnueckuit  moptanm  Math-Net.Ru - Pexum  moctyna:
http://www.mathnet.ru/

— CopaBouHno-npaBoBas cucrema «Koncymnbprantllmoc» —http://www. consultant.ru/

— Kopnopamuss Maiikpocodt B chepe oOpazoBaHus [DneKTpoHHBIM pecypc] — Pexum mocryma:
https://www.microsoft.com/ru-ru/education/default.aspx

— Hayunas snextponnas oubnmoreka «KubepiennHka» [DnekTpoHHBIN pecypc| — Pexxum nocryma:
http://cyberleninka.ru/

— Iudposoii oopazoBatenbHbiid pecypc IPR SMART - https://www.iprbookshop.ru/

— Oo0pazoBarenbHas miatdopma FOpaiir - https://urait.ru/

— IlouckoBas cuctema Yandex - https://www.yandex.ru

— TlouckoBas cucrema Rambler - http://www.rambler.ru

T.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

JIist peain3anuy TUCIUILTHHBI TPeOyeTcs CleIyIolIee MaTepHaIbHO-TEXHHUECKOe 00eCIIeYCHHUE:

—IJ7s TPOBEIEHUS JICKIUH, YPOKOB - ayAUTOpUs, YKOMIUIEKTOBAaHHAs CIEIMATH3UPOBAHHOM
MeOeNbI0 U TEXHUIECKUMHU CPEACTBAaMU 00ydeHUs: yaeOHass MeOemb, IKpaH, IPOSKTOP, KOMIIBIOTED;

—IIJIsl TIPOBE/ICHUS CEMUHAPOB - ayTUTOPUS, YKOMIUIEKTOBAHHAs CICIIHATM3UPOBAHHON MeOCIbIO U
TEXHUYECKUMH CPEJICTBAMH 00yUYeHUs: yaeOHass MeOelb, SKpaH, TPOECKTOP, KOMITBIOTED;

—IOns  TPOBENEHUS  TPYNIOBBIX  KOHCYIbTAllMd -  QyAWTOPHs,  YKOMIUIEKTOBaHHAS
CHEIUaTU3UPOBAHHON MEOCNIbI0 W TEXHUYECKUMHU CpEACTBAMU OOydeHHUs: ydeOHass MeOenb, JKpaH,
MIPOEKTOP, KOMIIBIOTED;

—II7Isl CAMOCTOSITENTLHOU paboThI - OMOIMOTEKA, YNTANBHBIN 3aJ1 ¢ BEIXOJOM B ceTh MIHTEpHET;

—IUTsl  TIPOBENEHHUS TEKYIIETO0 KOHTPOJII H TNPOMEXKYTOYHOH aTTeCTallik - ayAuTOpHS,
YKOMILUIEKTOBAaHHAS CIICIIMATU3UPOBAHHON MEOENbI0 U TEXHUYECKUMHU CPEACTBAMU OOydUeHUs: ydeOHas
Me0enb, YKpaH, MPOEKTOP, KOMITBIOTED.

8. OCOBEHHOCTH OCBOEHUs JUCIMIIJIMHBI JIMHAMU C O'PAHUYEHHBIMHU
BO3MOXHOCTAMMU 310POBbA

OOyvaromuMcs ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI IPEIOCTABISAIOTCS CIielHaIbHbIe
y4eOHUKH, ydeOHbIE TOCOOHUS W JUAAKTHUYECKHE MaTepUalibl, CICIHATbHBIE TEXHHUYECKHUE CpPEICTBa
oOyueHHUs1 KOJUJIEKTUBHOTO M HWHIAMBUAYAIBHOTO TIOJB30BaHUSA, YCIYI'M acCHUCTeHTa (ThIOTOpa),
OKa3bIBAIOUIETO  OOYyYaroIMMCS  HEOOXOAMMYIO  TEXHHYECKYI0 TOMOIb, a TaKXKe YCIyrH
CYpAONEPEBOTUUKOB U THGIOCYpAonepeBoUUKOB. Opranuzanus oOecneurBaeT MeYaTHBIMU U/WIH
ANEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMu B (opMax, aJaNTUPOBAHHBIX K OTPAHUYCHHSIM UX
3J10pOBBS.

OcBoeHHE TUCIHUIUIMHBI OOYYArOIIMMHCS C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI MOXKET
OBITH OPraHU30BAHO COBMECTHO C APYTMMHU 00YYAIOIIUMUCS, @ TAK)KE B OT/IEIBHBIX TPYIIIaX.

OcBOCHHE JUCIHUIUIMHBI OOYYarOIIMMHUCS C OTPAaHUYCHHBIMH BO3MOXHOCTSMH  3JI0POBBS
OCYILIECTBIISIETCSI C y4eTOM OCOOCHHOCTEH  MCHUXO(U3MUECKOro  pa3BUTHS, WHAMBHIYaJIbHBIX
BO3MOXXHOCTEHN U COCTOSIHUSA 310POBBS.

B mensx noctymHOCTH MOJy4YeHHs BbICIHIEr0 oOpa3oBaHHsS IO 00pa3oBaTENbHOM Mporpamme
JUIAMH ¢ OTPaHUYCHHBIMHA BO3MOXHOCTSIMH 3/IOPOBBSI IPU OCBOCHUU AUCIUILTNHBI 00€CIIEUHBACTCS:

1) ans Aui ¢ orpaHUYEHHBIMUA BO3MOKHOCTSIMU 37I0POBbSI 110 3PEHUIO:
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— MPUCYTCTBHE THIOTOPA, OKA3BIBAIOIINN CTYIEHTY HEOOXOAUMYIO TEXHHUECKYIO MTOMOIIh C YUYETOM
WHIUBUAYAIBHBIX OCOOCHHOCTEH (IOMoOraeT 3aHATh paboyee MECTO, IEpelBUraThCs, MPOYUTATH U
oopMUTH 3a/1aHKE, B TOM YHCIIE, 3aIUChIBAs MO TUKTOBKY),

— MUCbMEHHbIE 3aJlaHUsl, a TaKXKe HUHCTPYKUUU O TOpSAAKE HX BBIMOIHEHUS O(OpMIIAIOTCS
YBEIMUEHHBIM MIPUPTOM,

— cnenuaabHble Y4eOHUKH, YIeOHbIE TOCOOUS M TUIAKTHYECKHUE MaTepHaibl (MMEIOIIHNE KPYITHBIN
mpudT UK ayauodanis),

— MHIUBUyAJIbHOE paBHOMEpPHOE ocBelieHue He meHee 300 Jrokc,

— pu HEOOXOJUMOCTH CTYACHTY /IS BBIMOJTHEHHS 3aJaHUS TPEIOCTABISCTCS yBEIWYUBAIOIICE
YCTPOMCTBO;

2) Uit IUIT ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3JIOPOBBS TIO CIYXY:

— MPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIUNA CTYJEHTY HEOOXOAMMYIO TEXHHUYECKYIO IMOMOIIb C
Y4eTOM HHJIWBHYaTbHBIX OCOOCHHOCTEH (ITOMOTaeT 3aHsiITh pabodyee MeCTO, MePEeIBUTaThCs, MPOUYUTATh
1 oOpMUTH 33/1aHKE, B TOM YHCJIIE, 3aKChIBas O]l AUKTOBKY),

— obecrnieunBaeTCsl HAIMYME 3BYKOYCWIIMBAIOIICH ammaparypbl KOJUIEKTUBHOTO IOJIb30BAHUS, TIPH
Heo0X0IMMOCTH O0y4arouieMycsi MpeoCTaBIseTCsl 3BYKOYCHIIMBAIOIIAs anmnapaTtypa UHIUBUIYaIbHOTO
MOJIb30BAHNS;

— obecrieunBaeTcsl HaAJeKAIlMMHU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BEIeHUSI HHOpMAIUY;

3) AN AUI C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0OPOBBSI, HMEIOIIMX HAPYIICHUS OMOPHO-
JIBUTATEJIHLHOTO arlapara:

— MUCHbMCHHBIE 33/IaHUS BBIMIOJHSIOTCS HAa KOMITBIOTEPE CO CIEIUATH3UPOBAHHBIM POrPaMMHBIM
o0ecrieueHrneM I HaJUKTOBBIBAIOTCS THIOTOPY;

— TI0 KeJIaHUI0 00yYaloIIerocs 3aJaHusl MOT'YT BBITIOJTHATHCS B YCTHOU (hopMme.

[IporpamMma cocTaBieHa B COOTBETCTBUU C TpeOoBanusmu DeaeparbHOr0 TOCYAapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAApTa CpeaHero oodmero oOpazoBanus, yTB. I[lpukazom MuHucrepcTBa
obpazoBanus u Hayku PO ot 17.05.2012 r. Ne 413 u OOIL.

“" Moanucado uwdposSol NoANKMCED OpradnIauxsa: ABTOHOMHAR HEKOMMEDYECKER
. dejopoBCKWi AnexcaHap MeTpoEMY DPraHKZaUMA Beicwero ofpasosaqHua 20
m Oata: 24.05.2023 17:22:54 "Cesepo-KaBxazckMi couManbHbiil MHCTHTYT"
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