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1.0EJIM U 3ATAYHN OCBOEHU A TN CIUIIIMHBI
easasMu 0CBOCHUS JUCLMIUIMHBI «MaTeMaTUKay SBIISIETCS:

- (QopmupoBaHuE MPEACTaBICHUI O MaTeMaTHKE, KaK YHHBEPCAJIbHOM sI3bIKa HAyKH, CPE/ICTBE
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
MaTEeMaTHYeCKUX HJIeH, TOHUMaHUs 3HAYMMOCTH MaTeMaTUKH sl 0OILIECTBEHHOTO Mporpecca.

3agayamMM OCBOEHUS TUCUUILIMHBI «MaTeMaTHKa» SBISIFOTCS:

-~ CHCTEMaTU3MpPOBATH CBEACHUS O YMCIAX; HU3YyUYUTh HOBBIE BHJIbl YHUCIOBBIX BBIPAKEHUU M
opmyur;

—  COBEpILIEHCTBOBAaTh MPAKTHUYECKUE HABBIKM W BBIYUCIUTENbHYIO KYJIBTYpPY, PacllUpUTh 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;

- pa3BHBaTh IIPEICTABICHUS O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B OKPYXKarOIIEM
MHpE, COBEPIICHCTBOBATh MHTEJUIEKTYalIbHbIE U PEYEBbIE YMEHUS IyTeM 00OraleH!s] MaTeMaTH4eCKOTro
SI3bIKA, PA3BUTHSI IOTUUECKOTO MBILUICHHUS;

- II0O3HAaKOMHTHCS C OCHOBHBIMU UJESIMU U METOJAMH MAaTEMaTHYECKOT0 aHAJIN3a.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

JuciuminHa «Marematukay BXOOUT B 00s3aTeNbHYI0 4acTh  (YIIIyOJICHHBIH  YPOBEHB)
00111e00pa30BaTEeIbHBIX JUCIUILIHH (TexHOMorudeckuii npopuis) (OAI1.01) u HaxoaUTCs B TOTHYECKOM
U CTPYKTYPHO-METOINYECKOH cBs3H ¢ qpyrumu yactsmu OITOIL.

[MpenmeTHas 06JacTh TUCHUIUIMHBI — «MaTemMaTHKa U HH)OPMATHKAY.

JuciuminHa «MaTeMaTHKa» OCBauBaeTCs Ha YIIIyOJIICHHOM ypOBHE.

CtpykTypHO jaucuuiuiiHa «Marematukay  BKJIOYaeT pasfenbl  «Anrebpa W Havana
MaTeMaTH4ecKoro ananusay, «I'eomerpus», «BeposiTHOCTh U CTaTHCTHKAY.

MexnpenMeTHbie CBS3U: HHPOPMATHKA.

TpeOoBaHMs K BXOJAHBIM 3HAHUSM, YMEHUSIM M KOMIIETECHIIUSAM CTYACHTa (POPMUPYIOTCS HAa OCHOBE
MPOTrpaMMbl OCHOBHOT'O 001IIeT0 00pa30BaHuUs.

3.IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOM JUCIIUITIJINHBI
OcBoeHue conepkaHus y4ueOHOW JUCHUIIIHHBI «MaremaTtuka» oO0ecrleuynBaeT IOCTHKEHUE
CIIEAYIONINX Pe3yJIbTaTOB:

a) IUYHOCMHbBIX:

— WHTEpeC K pasIuvHbIM cdepaM NpoPecCHOHATBHOW AESITeILHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOOP Oyay1ieii mpodeccruu u peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIJIaHbL;

— TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHMIO HA IPOTSHKEHUN BCEH KU3HM;

— OCO3HaHWE IIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH MPOEKTHYIO U
HCCIIEIOBATEIBCKYIO eI TETbHOCTh HHIMBHIYaIbHO U B TPYTIIIE.

0) memanpedomemmuuix:



dopMHUpOBaHHE YHUBEPCAIBHBIX YYEOHBIX TIO3HABATEIBHBIX JICUCTBHH BKIIIOYaeT 0a30BbIC
JIOTUYECKHUE IEUCTBUL.

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

YCTaHABIIMBATh CYIIECTBEHHBIM MpPHU3HAK KIacCHU(PUKALUU, OCHOBAHMS JUIsi 0OOOIIEHUS 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
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHU 110 aHAJIOTUU;

IIPOBOJUTH CAaMOCTOSITENIBHO JI0KA3aTEIbCTBA MAaTEMaTHUYECKUX YTBEP)KIEHUH (IIpsIMbIE M OT
MIPOTUBHOTO), BBICTPaMBAaTh ApPryMEHTAIUIO, MPHUBOJUTH MPUMEPhl M KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHS 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
0CcOOEHHOCTEM  MaTeMaTH4ecKoro OOBEeKTa, MOHSATHUSA, MPOLEAYpbl, IO  BBIABICHUIO
3aBUCHUMOCTEH MEXIy OObEKTaMH, IOHATHUSAMH, MPOIENypaMu, HCIOJb30BaTh pa3iHyYHbIE
METO/BI;

CaMOCTOSITENIbHO (OpMyIHpoBaTh OOOOIIEHUS W BBIBOABI 10 pe3yJibTaTaM IPOBEJECHHOIO
HaOJI0ACHNUS, UCCIIEI0OBAHMUS, OLIEHUBATh JIOCTOBEPHOCTh MOJTYUYEHHBIX pPe3yJIbTaTOB, BEIBOJOB U
0000111eHH, TPOTHO3UPOBATH BO3MOKHOE UX PAa3BUTHE B HOBBIX YCIOBHSIX.

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

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 HAJIC)KHOCTh WH(POPMAIIUU IO CAMOCTOSTEIBHO CHOPMYIHPOBAHHBIM KPUTECPHUSIM,
BOCIIPHHMMATH €€ KPUTHYECKH;

BBISIBJIATh JIeDUIIUTHI MH(DOPMAIIUHU, JTaHHBIX, HEOOXOJIMMBIX IJii OTBETAa HAa BOMPOC U JIJIS
peIICHUS 3a/1a4H;

aHAJTM3UPOBaTh WHPOPMAIIUIO, CTPYKTYPUPOBATh €€ C MOMOIIBI0 TaOIHIl U CXeM, 0000IIaTh,
MOJICIMPOBAaTh MAaTeMaTHYECKH: JelaTh YEePTEXH M KpaTKHe 3alrCd 10 YCIOBHIO 3ajadyw,
otoOpaxkaTh rpa)u4ecKu, 3aUChIBaTh 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;

co3llaBaTh CTPYKTYPHUPOBAHHBIC TEKCTOBBIC MaTepHAlIbl C KCIIOJIb30BAHHEM BO3MOXKHOCTCH
COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB M OOJAYHBIX TEXHOJOTHM, HCIIONb30BaTh TAOJINYHBIC
0a3bl JaHHBIX;

HCIIO0JIb30BaTh KOMITBIOTEPHO-MAaTEMAaTHYECKHE MOJIECIN I aHaau3a O0OBEKTOB M IPOIECCOB,



OLICHUBATh a/IEKBaTHOCTh MOJETH MOJEIUPYEMOMY OOBEKTY WM MpPOLECCY; MPEeACTaBIAThH
pe3yabTaThl MOJCIUPOBAHUS B HATJISITHOM BUJIE.

B) npeoOMemHublx.

BJIAJICHHE METOJIaMH JI0Ka3aTeJbCTB, alTOPUTMAMH PELICHUsS 3a/1a4; yMeHue (HopMyIupoBaTh
OIIpeJIeTICHNUS], aKCHOMBI M1 TEOPEMBI, IPUMEHSTH UX, TPOBOIUTH JJOKa3aTeIbHbBIE PACCYKICHUS B
XOJIe peLIeHH 3aa4;

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

YMEHHE OIEpHpPOBATh MOHATUSMH: pAlMOHANbHBIC, HWpPpAlMOHAIbHBIC, II0Ka3aTeNlbHbIE,
CTEIICHHBIE, JIoTapu(pMUIecKre, TPUTOHOMETPUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CHCTEMBI,
YMEHHE ONEpUpOBAaTh TMOHATHAMU: (YHKUHMS, HENpepbiBHAs (QYHKIUSA, POU3BOIHAS,
nepBooOpa3Hasi, ONpeNeNICHHbIH WHTErpaj; YMEHHE HaXOJUTh INPOU3BOJHBIC SIIEMEHTapHBIX
(YHKINH, UCTIONB3Ys CIIPABOYHBIC MAaTEPUAIIBI; CCIEAOBATh B MPOCTEHINNX CIy4asx (QyHKIMA
Ha MOHOTOHHOCTb, HaXOJUTh HAWOONbIINE W HAMMEHbIIME 3HAuYeHHs (YHKUUI; CTPOHUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAHMEM allllapaTa MaTeMAaTUYECKOTO aHalIHM3a; MPUMEHSThH
IPOU3BOAHYIO ITPU PELICHUH 33/1a4 Ha JABWKCHUE; pelaTh NPAaKTHKO-OPHUEHTUPOBAHHBIC 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 JIBWKEHHE, paboTy, CTOMMOCTh TOBApPOB U YCIYT, HAJOIH, 33Jauyd U3 OOJaCTH YIpPaBICHUS
JMYHBIMU M CEMEHHBIMU (DPMHAHCAMM); COCTABIISITh BBIPAKCHHUS, YPABHEHUS, HEPABEHCTBA U HX
CHUCTEMBl TIO0 YCJIOBHIO 33JayM, HCCIEeNOBaTh IOJYYEHHOE pELIeHHEe M  OLIEHUBAaTh
NPaBONI0I00HOCTh PE3YIIbTATOB;

yYMEHHE ONEepUpOBaTh MOHATUAMU: cpelHee apupMeTHYecKoe, MeauaHa, Haubosbliee U
HaVMEHbIIIEe 3HAYEHWs, pa3Max, AMCIEPCHs, CTaHAAPTHOE OTKJIOHEHHWE YHCIOBOTO 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 BBIUUCIIATH BEPOSTHOCTh C WCIIOJNB30BAaHHEM TpadUuecKuX
METO/IOB; NPUMEHATh (OPMYJbl CIOXKEHHS U YMHOXKEHHUS BEpOSATHOCTEH, KOMOWHATOPHbIE
dakTel W (QOpPMYNBI TPU pEImICHWH 3a/ad;, OLEHHBATH BEPOSITHOCTH PEaJbHBIX COOBITHIA,
3HaKOMCTBO CO CIy4YalHbIMM BEJIMUYMHAMM; YMEHHE NMPHUBOJUTH MIPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOIHBIX M OOIIECTBEHHBIX SBIICHUSX;

YMEHHE OIEpUPOBaTh MOHATHAMM: TOYKA, MpsAMasi, MIOCKOCTb, MPOCTPAHCTBO, IBYTPAaHHBIN
yToJl, CKpEIIMBAIOUINECS NpsSMbIe, MapaJUIeNbHOCTh M MEPIEHANKYISIPHOCTh MPSIMBIX U
IUIOCKOCTEH, yroill MEXIy HNpSAMBIMHM, Yrojdl MEXAYy HpSIMOM M IUIOCKOCTBIO, YTOJ 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,
napajulelenures, Npu3Ma, nupaMmuzaa, Gurypa ¥ MOBEPXHOCTh BpANICHUS, IWIMHIP, KOHYC,
mrap, cepa, ceueHus GUTypbl BpalleHHs, TUIOCKOCTh, Kacaromasics chepsl, MUIMHIpPaA, KOHYCa,
IUTOIIA b TIOBEPXHOCTH NMUPAMHU/IBI, TIPU3MBI, KOHYCa, IIMIMHPA, III0IAab chepsl, 00beM Kyoa,
PSAMOYTOJIBHOTO TMapajuleenunena, MupaMuIsl, MPU3Mbl, IUIMHIPA, KOHYyCca, 1Iapa; YMEHHE
N300pakaTh MHOTOT'PAaHHUKU ¥ TIOBEPXHOCTH BPAICHUS, UX CEYECHHUS OT PYKH, C ITOMOIIBIO



YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaTb CUMMETPHIO B
IIPOCTPAHCTBE; YMEHHME PACIIO3HABATD [IPaBUJIbHBIE MHOI'OIPaHHUKY;

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, KOOPJIMHATHI BEKTOpa, CKAJSPHOE IMPOU3BEICHHE, Yrojl MEXIY BEKTOpaMH, CyMMma
BEKTOPOB, TPOM3BEIECHUE BEKTOpa HA YHCJIO; HAXOIUTh C IOMOIIBIO H3YyYEHHBIX (OPMYI
KOOPJIMHATBI CEPEIMHBI OTPE3Ka, PACCTOSHUE MEXAY IByMs TOUKAMU;

yYMEHHE BBIOMpPATh NOAXOMSAIIMA W3YYEHHBIH METOJ sl pEIICHUs 3a7ayd, paclio3HaBaTh
MaTeMaTHYecKue GakThl 1 MaTeMaTHYeCKHe MOJIEIN B IPUPOJHBIX U OOIIECTBEHHbIX SIBJICHUSX,
B HCKYCCTBE; yMEHHE TPHUBOIUTH IPHUMEPHl MaTEMaTHUYECKUX OTKPBITHH POCCHICKON W
MHUPOBOW MaTeMaTHYECKOW HayKH.

YMEHHE OIEpUpPOBATh MOHATUSMU: ONPEICICHUE, aKCUOMa, TEOpeMa, CIIEJCTBUE, CBOWCTBO,
IPU3HAK, J0Ka3aTeJbCTBO, PABHOCUIIbHBIE (DOPMYIMPOBKU; yMeHUE (popMyIupoBaTh 0OpaTHOE
U TPOTUBOIIOJIIOKHOE YTBEPXKIECHUE, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI, HCIIOJIb30BAThH
METO/i MaTeMaTU4YeCKOM HHAYKIUH; MPOBOAUTH JO0KA3aTENIbHbIE PAcCyKICHUS IMPHU pEIIeHUH
3a/1a4, OLICHUBATh JIOTUYECKYIO MPAaBUIBHOCTh PACCYKICHUM;

YMEHHUE ONEepUpPOBaTh MOHATUAMU: MHOXKECTBO, IIOJJMHOKECTBO, ONEPALUU HAJ MHOXKECTBaAMH;
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar A OINMCAHMS pealbHbIX
IPOLIECCOB U SBJICHUHN, M IPU PELICHUH 33/1a4, B TOM YUCIIE U3 APYTUX YYEOHBIX MPEIMETOB;
YMEHHE ONEepUpOBaTh MOHATUSAMU: rpad, CBSI3HBIN rpad, AepeBo, HUKI, rpad HA IUIOCKOCTH,
yYMEHHE 3aJ]aBaTh U OMMCHIBaTh Ipadbl pPa3IMYHBIMU CIIOCOOAMH; MCHOJIB30BATh Ipadbl MpPU
pEeILIeHNH 3a/a4;

yMEHHE CBOOOJHO ONEpPUpOBATH MOHATHSAMM: COUETaHHE, MEePEeCTaHOBKA, YHMCIO COYETAHUH,
YHCIIO TepecTaHoBOK; OnHOM HbIOTOHA; yMeHuME NpPUMEHATh KOMOHMHATOpHblE (aAKThl U
paccy’KIeHus JJIs pelIeHus 3a1ay;

YMEHHE OINEepPUPOBaTh MOHITHSMH: HATypaJlbHOE YHCIIO, LIE€JI0€ YHUCIO, OCTAaTOK M0 MOJYIIO,
pallMOHAJIBbHOE  YHUCIIO, HUpPpAlMOHAIBHOE YHCIO, MHOMKECTBA 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, CTENEeHb C PAallMOHAIBHBIM IOKa3aTejeM, CTeNeHb C JeHCTBUTEIbHBIM
(BeliecTBEHHBIM) TOKAa3aTeseM, JOrapu(m 4Yucia, CHHYC, KOCUHYC M TaHT'€HC MPOU3BOJIEHOTO
LV (IEK

YMEHHE ONEepUpOBaTh MOHATUSMHU: TOXIECTBO, TOKIECTBEHHOE NMpeoOpa3oBaHKe, YpaBHEHUE,
HEPaBEHCTBO, CUCTEMAa YpaBHEHUI U HEPAaBEHCTB, PaBHOCWJIBLHOCTh YpaBHEHH, HEPABEHCTB U
CHCTEM, pallMOHaJIbHbIE, MPpPALMOHANbHbIE, MOKa3aTelbHbIe, CTENEHHbIE, JOorapupMHUECKUe,
TPUTOHOMETPUUECKUE YpaBHEHHS, HEPABEHCTBA W CHCTEMbI; YMEHHE pellaTh YpaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C IIOMOIIBIO PA3TUYHBIX IPUEMOB; pelllaTh 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 II0Ka3aTelleM, TPUTOHOMETpUYeckue (YHKIMH, OOpaTHblE TPUTOHOMETPUUYECKHUE
¢yHKIMU, TOKa3aTeabHas U Jorapumuyeckas QyHKIMNA; YMEHHE CTPOUTh TpaduKku QyHKIHHA,
BBITIOJTHSITH MPe0Opa3oBaHust rpa@uKoB HyHKITHIA;

YMEHHE HCIOJIb30BaTh rpaduku (QyHKIUH U1 W3y4eHUs NpPOLIECCOB M 3aBUCUMOCTEH IpH
pELICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB U U3 PealbHOM JKU3HU; BBIpAXaTh (HopMyIaMU



3aBHCHUMOCTH MEXKIY BEIUYNHAMU;

YMEHHE CBOOOJHO ONEPHUPOBATH MOHATHAMM: YETHOCTh (DYHKIIMH, TEPUOIUMYHOCTH (YHKIIUH,
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 ONEepHpPOBATh MOHITUAMU: HENPEPHIBHOCTh (DYHKIIMU, aCUMIITOTHI Tpaduka (yHKIHUH,
nmepBass M BTOpas NPOM3BOJMHAS (YHKIUH, TE€OMETPHUECKUH © (UIWYECKHIA CMBICI
IPOM3BOJIHON, MEepBOOOpa3Has, OINpPENIENEeHHBIH HHTErpaj; yMEHUE HaXOJIUTh ACHMIITOTHI
rpadpuka (yHKIHH; YMEHHE BBIYUCIATH MPOHM3BOJHBIE CYMMBI, HPOHM3BEICHUS, YACTHOTO H
KOMITO3ULIUH (PYHKIMH, HAXOIUTh YpaBHEHHE KacaTelbHOU K rpaduKy (QyHKIMHU;

YMEHHE HWCIIONIb30BaTh MPOU3BOAHYIO JUIS HWCCIEAOBaHUS (DYHKIMHA, A HAXOXKIACHUS
HAWIY4IIero pelieHns B MPUKIIAIHbIX, B TOM YUCIIE COLMATbHO-?PKOHOMUYECKUX U (PU3NYECKUX
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, TpPUTOHOMETpHUYECKass W  anreOpamyeckas); yMeTb  IPOM3BOJUTH
apu@meTnyeckrue ACHCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU; TPUBOJUTH MPUMEPHI UCIOIb30BaHUS
KOMIUIEKCHBIX YHCEIT;

yMEHHE CBOOOJIHO OIEpUPOBATh MOHATUSAMU: CpelHEe apu(PMETUIECKOe, MeIuaHa, HauOoJblIee
U HauMEHbLIEE 3HAYEHMs, pa3MaX, IUCHEPCHUs, CTAHJAPTHOE OTKJIOHEHHWE Ul ONMCaHUs
YUCJIOBBIX JAHHBIX; YMEHHE HCCIEN0BATh CTATUCTUYECKHE JaHHblE, B TOM 4YHCIE 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 PEANbHBIX COOBITUH; YMEHHE ONEepUpOBaTh MOHATHSAMH: ClyyailHas BeTUYMHA,
pacupeneseHue BEPOATHOCTEH, MAaTeMaTU4eCKOe OKHMIAHWE, IMCIEPCHUs U CTaHIapTHOE
OTKJIOHEHHE CIy4yailHOW BeNMUYMHBI, (YHKIUU pacHpeesieHus U IUIOTHOCTH PaBHOMEPHOTO,
[I0KA3aTEJIbHOTO U HOPMAJILHOT'O PACIPEAEICHUN; YMEHHUE HUCIIOIb30BATh CBOMCTBA U3YUYEHHBIX
pacrpefieieHul s peleHus 3ajad; 3HAKOMCTBO C TOHSATUSIMHU: 3aKOH OOJBIIMX YHCEN,
METO/bl BBIOOPOUYHBIX HCCIIEOBAaHUM; yMEHHE MPHUBOAUTH NPUMEPHI TMPOSIBICHHUS 3aKOHA
OOJBIINX YKCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBIICHUSX;

yYMEHHE CBOOOJHO ONEpUPOBATh MOHATUSAMHU: TOYKA, MpsMas, IUIOCKOCTh, 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
IUIAHUMETPUM; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE
ONEpUpPOBaTh  IOHATUSAMHU:  MHOTOIPDAHHUK, CEYEHME  MHOIOTPaHHHMKA, IPABHJIBHBIN
MHOT'OI'paHHMK, IIPU3Ma, MUpaMuAa, pUrypa 1 MOBEpXHOCTh BPAIEHUS, IWINHAP, KOHYC, 1Iap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHUS KOHyca M IIWIMHApA, MapajuleJbHBIE OCU WIH
OCHOBAHMIO, CEYEHHUE IIapa, IUIOCKOCThb, Kacaromascsi cgepbl, HMUWINHAPA, KOHYyCa; YMEHHE



CTPOUTh CEUEHHUE MHOTOTPAHHUKA, HU300pakaTh MHOTOTPAHHUKH, (DUTYpPHl U TMOBEPXHOCTHU
BpalllEHUs, UX CEYEHUsI, B TOM UYHCJE C ITOMOLIbIO IEKTPOHHBIX CPEACTB; YMEHUE IPUMEHATH
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;

yMEHHE CBOOOJHO ONEpUPOBATH MOHATUSAMU: IUIOMIAAL (GUTYpbl, 00beM (GUTYpBI, BEIUYHUHA
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 CBOOOTHO ONEpPUPOBATh MOHATHAMU: JBIKEHUE, MMapaUICIbHbIA IEPEeHOC, CUMMETPHS
Ha IJIOCKOCTH U B IMPOCTPAHCTBE, MOBOPOT, IpeoOpazoBaHue Moaoous, mogo0Hble (UTYpHL;
YMEHHE pacro3HaBaTh PaBHbIE M MOJOO0HBIE (DUTYPHI, B TOM 4YHCJIE B NPHUPOJE, UCKYCCTBE,
APXUTEKTYpE; YMEHUE UCIOJIb30BAaTh T€OMETPUUYECKNE OTHOILLEHHUS, HAXOUTh F€OMETPUUECKHE
BEJIMYMHBI (IUIMHA, YyTOJ, IUIOH[aab, OOBEM) MpH pPEIICHHH 3adad M3 JPYIHX Y4eOHBIX
MIPEJAMETOB U U3 PEATIbHOM KU3HU;

yYMEHHE CBOOOJHO OINEpPUPOBATh MOHATUSMU: IMPSIMOYTOJIbHAS CHUCTEMa KOOpJMHAT, 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 MOJIEIUPOBATh pealbHbIE CUTyallMd Ha SI3bIKE MATEMAaTUKH; COCTABIISATH BbIPAXKEHMUS,
YPaBHEHHUs, HEPAaBEHCTBA U MX CUCTEMBI 10 YCIOBUIO 33Jaud, UCCIIENOBaTb IOCTPOCHHBIE
MOJIEJIM C UCIOJB30BaHUEM ammnapara ajareOpbl, HHTEPIPETUPOBATh MOJYUYEHHBIH pe3ysbTart;
CTPOUTh MAaTEMAaTUYECKUE MOJEIN C MOMOIIBIO T€OMETPUYECKUX NOHATHNA U BEIMYWH, pelaTh
CBA3aHHbIE C HUMH NPAKTHUUYECKHE 3a/add; COCTaBJISATh BEPOATHOCTHYIO MOJEIb U
MHTEPIIPETUPOBATh TOJIYYEHHBIM pPE3yJbTaT, pelarb MNPUKIAAHbIE 3aJadyd  CpeICTBAMU
MaTeMaTUYeCKOr0 aHajliu3a, B TOM YHUCIE COLHAIbHO-DKOHOMUYECKOIO U (PU3NYECKOTO
XapakTepa;

yMEHHE BBIOMpPATh MOAXOMALIMI METOJ s pELIeHUs 3ajJauyd; MOHUMaHHE 3HAuYUMOCTH
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 JIJUCHUIIJIMHBI U BUJbI YYEBHOMN PABOTBI
OO0t 00BbEM TUCHUILINHEL COCTABIAET 328 akageMHUUECKUX YacOB.

Ounas popma

Bun yueGHoM paboTh Bcero uacos 1 Cemectpel 5
AyIuTOpHBIE 3aHATHS (BCET0) 328 136 192
B TOM YHCIIE:
Jlexmu, ypoxu (JI) 134 64 42
[Mpaktuyeckue 3ausatus (I13) 178 64 84
KoHncynpranus 2 - 2
CamocrositesibHasi padora (Bcero) (CP) 48 4 44
B TOM YHCIIE:
CamomoAroToBKa (caMOCTOSITEIbHOE U3yUSHHE Pa3IeiioB,
npopaboTKa M TOJATOTOBKA M TIOBTOPEHUE JEKIMOHHOTO 48 4 a4
MaTepuajia ¥ MaTeprajga yueOHUKOB M YU4EOHBIX TOCOOUH,




IIOATOTOBKA K HpaKTI/I‘IeCKI/IM 3aH$ITI/ISIM)

. 24 4 20
dopma MPOMEKYTOUHON aTTECTALUU KOHTp. pab | oK3aMcH
OO01mii 00beM, yac 328 136 192

5. COAEP)KAHUE U CTPYKTYPA JTUCHUIIJIMHBI

5.1 Conep:xaHue TMCHMILINHBI

Ne
Haumenoanue paznena
paszznena
(Tembl)
(TembI)

Coneprxanue pasjena (TeMbl)

MartemaTHKa: a.ﬂreﬁpa H HAYAJIa MATCEMATHICCKOI0 aHAaJIn3a

1 IToBTOpEHME

Pemenne 3amay c HCIOJIIB30BAHMEM CBOICTB YHUCEN U
CUCTEM CYHCIICHUS, IeTUMOCTH, JJOJIeH U YacTel, MPOLEHTOB,
MOJyJiel yucen. Pemenne 3a1ad ¢ UCHOJIb30BAHUEM CBOWMCTB
CTeMeHe W  KOpHEH, MHOrOWIEHOB, MpeoOpa3oBaHUit
MHOTOWIEHOB W JpOOHO-pallMOHAIBHBIX  BBIPAKCHUH.
Pemenne 3amad ¢ MCMONB30BaHUEM TpaJyCHOM Mephl yria.
Monynp 4Kciia ¥ €ro CBOMCTBA.

DneMEeHTBI TEOPUH
2 MHOYKECTB U
MaTEMaTUUYECKOM JTOTUKHU

MHuoxxecTBa  (UMCIIOBBIE, TI'€OMETpPHUYECKHX  (uryp).
XapakTepUCTUYECKOE  CBOWCTBO,  JJEMEHT  MHOXECTBA,
mycToe, KOHEYHOe, OecKOHeYHOe MHOXecTBO. CrnocoOsl
3aJJaHHS MHO>KECTB [ToamHOXECTBO. OTtHomeHus
MPUHAJJISKHOCTH, BKJIIOYEHHUSA, paBeHCTBa. Omepanuu Haj
MHOkecTBaMu. Kpyru Oitnepa. Koneunsie u OecKOHEUHEIE,
CUYETHBIC U HECUETHbIE MHOXKECTBA.

VicTuHHBIE W JIOKHBIC BBICKA3BIBAHUS, OMNEPANUUA HAJ
BBICKA3bIBAHUSIMHU. Anrebpa  BbICKa3bIBaHUIl. CBs3b
BBICKA3bIBAaHUH C MHOXecTBaMH. KBaHTOPBI CYIIIECTBOBAHHMSI H
BCEOOIIHOCTH.

3akoHbl  Jjorukh. (OCHOBHBIE JIOTUYECKHE IIpaBuUJa.
Pemenne normyeckux 3amad € HUCHOJIB30BaHUEM KPYTOB
Diinepa, OCHOBHBIX JIOTHUECKUX TIPABHUIIL.

Ymozakmouenus. OOOCHOBaHUST U JIOKA3aTENbCTBO B

MaTeMaTHUKe. TeopeMsl. Buael MaTeMaTU4IEeCKUX
yTBEp)KJIeHUN. Bunasl gokasarenscTB.  Maremarnueckas
WHIYKIUA. YTBEpKICHUA: oOpaTHOe JTAaHHOMY,

IIPOTUBOIOJIOKHOE, 0OPaTHOE MPOTUBOIOJIOKHOMY JAHHOMY.
[lpu3Hak ¥ CBOHCTBO, HEOOXOAWMBIE U JIOCTATOYHBIE
YCIIOBHH.

OcHoBHas Teopema apupmeTuku. OCTaTKM U CpaBHEHUS.
Anroputm EBknnia. Kuraiickast reopema o0 ocraTtkax. Mamnas
teopema depma. (-uuHblEe cUCTEMBI cuuciaeHus. DyHKIUA
Dilsiepa, YACI0 U CYMMa JEIUTENeH HATYPaJIbHOTO YUCIIa.

JlelicTBUTENIbHBIC YHCIIA.
ToxxaecTBeHHbBIE TpeoOpa3oBaHUS.
CreneHb ¢ JACHUCTBUTEIILHBIM IIOKa3aTelIeM, CBOMCTBA

3 UYucna v BeIpaKeHUs CTETICHHU.
Jlorapucdm uymcma, cBoiictBa norapudma. JlecaTuuHbIi
Jorapugm. Yucno €. Harypanbubiii  jorapudm.
ITpeoOpazoBanme JOrapuOMUIECKUX BBIPAKCHUH.
Pemenue 3agay ¢ MOMOILIBIO YHCIOBBIX HEPAaBEHCTB H
4 YpaBHEHHS 1 HEPABEHCTBA

CHCTEM HEpPABEHCTB C OJHOW MEPEMEHHOH, C MPUMEHEHUEM




N300paKEHMSI YUNCIIOBBIX IPOMEKYTKOB.

I'paduueckoe pelnieHne ypaBHEHUN 1 HEPABEHCTB.

HppauyroHanbHble YpaBHEHMs U HEPABEHCTBA.

IIpocreimune nokaszarenbHble ypaBHEHUS M HEPAaBEHCTBA.

CucreMsl I0Ka3aTeIbHBIX YPaBHEHUI U HEPABEHCTB.

Jlorapugmuueckue ypaBHEHUs] U HEPABEHCTBA.

Cucremsl orapu(pMUIECKUX YPaBHEHUH U HEPAaBEHCTB.

TpuronomeTpruyecKkrue ypaBHEHUS 1 HEPABEHCTBA.

CucreMbl TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB.

MeTton MHTEpBaIOB Ul PEIICHNS HEPABEHCTB.

['paduueckue MEeTObI pelIeHUs] yPaBHEHUI U HEPABEHCTB.
Pemenne  ypaBHeHHMH M HEPAaBEHCTB,  COJAEP)KALIUX
IIEPEMEHHYIO0 1101 3HAKOM MOJLYJIS.

CucreMbl  IOKa3aTebHBIX, JOrapupMHUUECKUX  H
UppalMOHATIBHBIX ypaBHEeHUM. CuHcTeMbl I0Ka3aTeIbHBIX,
Jorapu(pMHUECKUX HEPABEHCTB.

YpaBHEHMUsI, CHCTEMBI YPABHEHUH C IAPAMETPOM.

DyHKIMU

CrenenHas GyHKLHUS U €€ CBOUCTBA, U TpaduUK.

B3aumuo oOpatHbie ¢ynkmun. [padukm  B3auMHO
00paTHBIX (PYHKIIUH.

Pemenue 3ama4 ¢ MCMONIBb30BaHUEM YHCIOBBIX (DYHKIUN H
ux rpapukoB. Vcrnonp3oBaHMEe CBOMCTB U IpadUKoOB
JUHEWHBIX M KBaJpaTHYHBIX  (QYHKOWH,  OOpaTHOMN

MPOMOPIMOHAILHOCTH U QYHKITUH Y = \/; .

[Toka3zarenbHas (GyHKIMS U ee CBOWCTBA, U TpaduK.

Jlorapudmuueckas GyHKIUS U €€ CBONCTBA, U rpaduk.

TpuronomeTrpruueckas OKpy>KHOCTb, paJjiaHHas Mepa yTJa.
CuHyC, KOCUHYC, TaHT€HC, KOTAHT€HC MPOU3BOJILHOIO YyIJa.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U CIEACTBUS U3
HETO.

3HaueHuss TPUrOHOMETpHUYecKMX (yHKuuit 111 yriaos 0°,

30°, 459, 60°, 90°, 180°, 270°, (O, % gg g pan). PopMmyIsL

CIIOXKEHMS] ~ TPUTOHOMETpUYECKUX  (QYHKIU,  (HOpMyIIbl
npuBeJeHUs, GOPMYJIbI IBOMHOTO apryMeHTa.

Tpuronomerpuueckre GyHKIUH.

Tpuronomerpudeckue GyHkiuu Y =C0SX, Yy =SinX, y = tgx

®ynkiys Y = CgX . CaoiicTBa u rpaduku
TPUTOHOMETPUUYECKUX (YHKIUH.

OOpaTHble TPUTOHOMETPUYECKHE (DYHKITHH.

ApKKOCUHYC, ApKCUHYC, aDKTaHI€HC YUClIa. APKKOTaHT€HC
gyucna. IIpocreilline TPUrOHOMETPUYECKHE  YpaBHEHUS.
Pemenne TpuroHOMeTpUYECKUX YPaBHEHHM.

OOpatHble TpUTOHOMETpUUECKUE (DYHKIMU, UX CBOMCTBA U
rpadpuxu. Pemenue mnpocTeWIIUX — TPUTOHOMETPUUECKUX
HEPABEHCTB.

Hymn  ¢yHKouM, nOpoMexyTKH  3HAKOIOCTOSIHCTBA,
MOHOTOHHOCTh. HamOonpinee u HauMeHbIIee 3HAUYCHHE
¢ynkuuu. [lepuoanueckue GpyHKMHU. YETHOCT U HEYETHOCTh
¢ynkuunit. CiiosxHble GyHKINU.

IIpeoOpazoBannsi rpadukoB (QYHKIMA: CHBUT  BJIOJIb
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KOOpAWHATHBIX OCGﬁ, pPacTsKCHUC U CXKATHC, OTPAXKCHUC
OTHOCUTEJIBHO KOOPAWMHATHBIX oceii.

IIEMEHTHI
MaTEMATHYECKOTO aHAIU3a

[TpousBonnas ¢pynkuuu B Touke. KacarenbHas k rpaduky
¢bynkuun.  ['eomerpudeckuii ©M  (U3HYECKHUH  CMBICI
npousBogHONU. IIpom3BogHBIE 3JIEMEHTApHBIX  (YHKIUH.
[TpaBuna nquddepeHnupoBaHus.

Bropas mpou3BoiHasi, ee reOMETpUUYECKUN U (PU3HUECKUit
CMBICIL.

[TonsTe 0 HeMpepbIBHBIX (QYHKIMIX. TOYKH 3KCTpeMyma
(MakcumMyMa M MHHMMyMa). VcciiemoBaHue 3jieMEHTapHbBIX
(GYHKUIMH HA TOYKH HKCTpEMyMa, HauOoJbIlee U HAaNMEHBIIIEe
3Ha4YeHUe C MOMOoIIbI0 Npou3BoaHOU. [locTpoenue rpadukos
¢yHKIMIT ¢ moMouipl0  Npou3BOAHBIX.  [IpumeHnenue
IIPOM3BOJHON IIPH PEIICHUN 3a]au.

[TepBooOpaznas. [TepBooOpasubie 3JIEMEHTaPHBIX
byukuii. [lnomans xpuBonuHeiHoW Tpanenuu. dopmyna
HrroTona-Jleit6nuna. OrnpeneneHHbI N HWHTETPAJL.

Breruucnenue mmomaged INIOCKHUX (1)I/Il"yp H 00BEMOB Tel
BpalICHus C IOMOIIbIO MHTCTPAJIA.

MaremaTHnKka: BEPOATHOCTD M CTAT

HCTUKA

CraTHcTuka 1 Teopus
7 BEPOSATHOCTEM, JIOTUKA U
KOMOMHATOpHKa

Pemenne 3amau  wHa TabimuHoe W Tpaduueckoe
IpelICcTaBlIeHUEe  JaHHBIX. lcnonp3oBaHue CBOWCTB U
XapaKTEPUCTHK YUCIIOBBIX HAOOPOB: CpelHUX, HAUOOJBILIETrO
Y HauMEHBILIEro 3HAauYeHus, pasmaxa, aucrnepcuu. PemieHue
3aJa4 Ha OIPE/IEeJIeHHE YacTOThbl M BEPOSATHOCTH COOBITHH.
BpruncneHne BEpOSITHOCTER B ONBITaX ¢ PaBHOBO3MOKHBIMU
JJIEMEHTapHBIMU HCXOJaMHU. Pemienne 3a1a4 ¢ NpUMEHEHUEM
KoMOMHaTOpukH.  PemeHue  3agau  Ha  BBIUMCIICHHE
BEPOATHOCTEH  HE3aBUCHMBIX  COOBITUH,  NpUMEHEHHUE
bopMysbl ClIOKEHHMsl BeposiTHOCcTeH. Pemenue 3amau ¢
NpPUMEHEHHEM JauarpaMMm OWjepa, JepeBa BEpOsITHOCTEH,
bopmysl beprynu.

VYcenoBHas BEPOSITHOCT. [IpaBuno YMHOXEHUS
BeposiTHOCTEN. DOpMyJla IOJIHON BEPOSTHOCTH.

JIuckpeTHble Ciy4daliHble BEIWMYMHBI WM PACIpPEICIICHHUS.
He3zaBucuMele citydaiinble BeIMUUHBL. Pacripenenenne cyMmel
Y TIPOU3BE/ICHUS] HE3aBUCUMBIX CITy4allHbIX BEJIHUYHMH.

Marematuueckoe OXHIAHUE U JUCIEPCUS CIIydalHOM
BEJIMUYMHBI. MaTemaTtnyeckoe OKuJaHue U TUCTIEPCUsI CYMMBI
CIy4aliHbIX BEJIMYMH. ['eoMeTpuueckoe paclpeneiacHue.
buHOMMaIBHOE pacpeieIeHUE U €ro CBOMCTBA.

HemnpepsiBHble  cityyailHble  BenuuuHbl. IloHsATHe 0O
IJIOTHOCTH BEPOSITHOCTH. PaBHOMEpPHOE pacnpeieneHue.

ITokxazarenbHOE paclpeneIeHue, ero napaMeTpsl.

[lonsiTne o HOpManbHOM pacmnpeaeneHnu. [lapamerpsl
HOpPMaJBbHOIO  pacmpeneneHusd. llpumepsl  ciayyailHbIX
BEJIMYMH, TOJYMHEHHBIX HOPMaJIbHOMY 3aKOHY (ITOTPEIIHOCTb
MU3MEPEHMI, POCT YETIOBEKA).

HepaBenctBo UYeOwmmeBa. Teopema bepuymnu. 3akoH
OompmMx  yucen.  BBIOOpOUHBI ~ METON  M3MEpEHHS
BeposiTHOCTeH. Ponb 3akoHa OONBIIMX dYHCET B HAYKe,

pUPOJIe U OOIIECTBE.
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KoBapuanust aByx ciydailHeix BenuuuH. [loHsATHE O
k03¢ purmente koppensuun. CoBMECTHBIE HAOIIOICHHS JIBYX
CIIy4aliHbIX  BEJIMYMH. Beibopounsiii K03 GUIHEHT
KOPPEISALIUH.

8

TexcToBrie 3aJa4uu

Pemenue 3amau Ha JBWKEHHE M COBMECTHYIO paboTy c
MIOMOIUIBIO JIMHEWHBIX U KBAaJPATHBIX YPABHEHUHN U X CHCTEM.

MaremMaTuka: reoMeTpus

I'eomerpus

Pemenne 3amau ¢ mnpumMeHeHHWeM CBOMCTB (uryp Ha
IUIOCKOCTH. 3aJaud Ha J0Ka3aTebCTBO U IIOCTPOECHHE
KOHTpIpuMepoB. lMcnonp3oBaHue B 3aJadyax IPOCTEHIINX
JOTMYECKUX IpaBwi. PemeHue 3agay ¢ HUCHOJIb30BaHUEM
TEOpEM O TPEYrOJIbHUKAX, COOTHOUICHUH B NPSMOYIOJBHBIX
TPEYToJIbHUKAX, (DaKTOB, CBSI3AHHBIX C YETHIPEXYTOJIbHUKAMHU.
Pemenne 3amau ¢ ucnosnb3oBaHUEM (DAKTOB, CBSI3aHHBIX C
OKpYXHOCTsIMU. Penienne 3aa4 Ha U3MEpEHUsI Ha MJI0OCKOCTH,
BBIUMCJICHHME JUIMH U ILIoaael. Pemenne 3anad ¢ moMoIbro
BEKTOPOB U KOOpAMHAT.

Harmsannas crepeomerpus. @urypel U UX H300paskeHHs
(xyO, nupamua, npusma). OCHOBHbBIE IOHSTUS CTEPEOMETPUU
u ux cpoictBa. Ceuenus Ky0a v TeTpa’ipa.

Touka, npsiMas U IUIOCKOCTb B NPOCTPAHCTBE, aKCHOMBI
CTEPEOMETPUM U CIEACTBHS M3  HHUX. B3aumHoe
pacrnojoKeHUue MpsSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
[TapayienpHOCTh NPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE.
N300paxeHne mNpocTEHIINX MPOCTPAHCTBEHHBIX (GUIYp Ha
IJIOCKOCTH.

PaccTosHust Mexay ¢purypamu B IpoCTPaHCTBE.

VYrael B nmpoctpaHcTBe. [lepneHInKyIsIpHOCTh NPSAMBIX U
IUIOCKOCTEM.

ITpoexknust  ¢urypsl  Ha  1wiockocTh.  [Ipu3Haku
NEPNEeHIUKYISIPHOCTH  MPAMBIX M IJIOCKOCTEH B
npocTpaHcTBe. Teopema o Tpex NEepHeHINKYIIpax.

MHOTrOrpaHHHKH. [Tapamnenenunen. CsaoiicTBa
npsAMOYroiibHOTO mNapamienenunena. Teopema Iludaropa B
npoctpanctse. [Ipu3ma u nupamuna. IlpaBunbsHas nupamuaa
W 1npaBwibHas npusma. [Ipsmas nupamMuga. OJIEMEHTHI
MPU3MBI U TUPAMU/IBL.

Tena BpamieHus: UWIMHApP, KOHyC, cdepa u IIap.
OcHOBHBIE CBOMCTBA MPSMOT0 KPYroBOT'O HMWJIMH/IPA, IPSIMOTO
KPYroBoro konyca. I3o0paxeHue Ten BpalleHus Ha
IIJIOCKOCTH.

[IpencraBienne 006 yce4eHHOM KOHYCE, CEYeHMs KOHyca
(mapannenbHOe OCHOBAHUIO M MPOXOJSIIEE Yepe3 BEPIINHY),
CeueHMs MMINH/pa (MapayjIebHO U MEPIEHANKYJISIPHO OCH),
cedeHus mapa. PazBepTka HuIMHIpa U KOHYcA.

[Tpocreiimme KOMOWHAIIMM MHOTOTPAHHUKOB M Tel
BpaleHusi MeXIy coOod. Beumcnenue  2JIeMEHTOB
NPOCTPaHCTBEHHBIX (puryp (pedpa, TuaroHasu, yribl).

[Tmomaae MOBEPXHOCTH MPABUILHONM MUPAMUJIBI U TIPSIMOI
npusMel.  [lmomans MOBEPXHOCTH MPSAMOro  KpPyroBOTrO
LWIMH]PA, IPSIMOTO KPyroBOro KOHyca M mapa.

[Tousitue 06 06veme. OO6BEM MUpaMUIbl U KOHYCA, IPU3MBI
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u mumuHapa. O0bem 1mmapa. OO0bBEMBI MHOTOTPAaHHUKOB.
OOBembl Ten BpaiieHus. AKCHOMBI o0bema. BwiBom dopmyn
00BEMOB TMPSMOYTOJBLHOTO TMapaUIeIeNuIea, MPU3MBI U
nupamuibl. QopMyIbl i1 HaXOXKICHHUS o0bema TeTpalpa.
Teopembl 00 OTHOIICHHUSIX 0OBEMOB.

[Tono6ubie Tena B mpocTpaHcTBE. COOTHOLIECHUS MEXITY
TUTOMIA/ISIMU TTOBEPXHOCTEH ¥ 00beMaMU MOI00HBIX TEIl.

JIBukeHHsT B TPOCTPAHCTBE: MapaJlyIesIbHBIN MEpPeHoc,
[EHTpadbHAs  CUMMETPHS, CHMMETPUS  OTHOCHTEIHHO
IJIOCKOCTH, MOBOpOT. CBolcTBa nBuxeHuil. I[lpumenenue
JBUKCHHUU IIPU PELLICHUH 3a/1a4.

[IpunokeHus UHTErpaja K BBIYUCICHUIO OOBEMOB H
noBepxHOcTeH Ten BpameHus. [lnomane cdepudaeckoro
nosica. O0vem mapoBoro cios. [Ipumenenne oO0beMOB mpH
peIIeHUH 3a/1ad.

[Tnomane cdeprr.PazBeprka 1munIMHApPa ©  KOHYCA.
[Tnomane MOBEPXHOCTH IWJIMH]IPA U KOHYCA.

KoMOuHaImu MHOTOTPaHHUKOB M TEJI BPAIICHHUSI.

10

BexTops! 1 KOOpaMHATHI B
IIPOCTPAHCTBE

Bexktoppl u koopauHaTel B mpocTpaHcTBe. Cymma
BEKTOPOB, YMHOXXEHME BEKTOpa Ha 4YHCJO, Yrojl MeXIy
BCKTOpaMHU. KOJIJII/IHeapHBIe U KOMIUIAHAPpHBIC BCKTOPLI.
CkansipHO€E IPOM3BEEHUE BEKTOPOB. Teopema 0 pa3nokKeHUU
BEKTOpa 10 TPEM HEKOMIUIaHAapHBIM BeKkTopaMm. CKaispHoe
IPOM3BEJCHUE BEKTOPOB B KoopauHaTax. IllpumeHenue
BEKTOPOB NPHU PEIICHUM 3a]1a4 HAa HAXO0XKJICHUE PACCTOSIHUU,
JUINH, MJI0Maae 1 00bEMOB.

VYpaBHEHHE IUIOCKOCTM B IIPOCTPAHCTBE. YPpaBHEHHUE
cheppl B mpoctpaHcTBe. dopmyna and  BBIYUCICHHS
pacCTodHnA MEKAY TOUKAMU B IIPOCTPAHCTBC.

Pemenne 3agad M 10Ka3aTenbCTBO TEOPEM C IOMOIIBIO
BCKTOPOB M METOJAOM KOOpPAHHAT. DIeMEHTEI reoMEeTprun
Macc.

11

Hcropus mateMaTuku
Merto sl MATEMATUKA

Hcropus matemaTuku. Britag BEIAAIONMXCS MAaTEMAaTUKOB
B Pa3sBUTHE HAyKH; pOJIb MAaTeMaTUKU B pa3BUTUU Poccum.
Meronsl MaTEeMaTUKHU. ITpumepsl MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B IIPUPOE, B TOM 4yuCIIe
XapaKTEepU3yIOUIMX KPACOTY M COBEPIICHCTBO OKPYXKAIOLIETO
MHpa U NPOU3BEACHUN UCKycCcTBa. [IporpaMMHbIe cpeacTsa u
JIEKTPOHHO-KOMMYHHMKAIIUOHHBIE CHUCTEMBI TIPU  PELICHUU
MaTEeMaTUYECKHX 3a1au.

5.2. CTpykTypa IUCHUILIHHBI (TeMAaTHYeCKOe NJIAHUPOBAHUE)
Ounas ¢popma o0yueHus

No KonunuecTBo yacoB
Iz:ziﬁ:;l HaunmenoBanue paziena (TemMbl) Beero T 113 (C) CP
1 cemectp
1 MaremMaruka: anre6pa u Hadaja
MaTEMaTHYECKOT0 aHaJIu3a
1.1 IToBTOpEeHME 6 4 2 -
1.2. ONEeMEHTBl  TEOpUUM  MHOXKECTB u 6 4 2 -
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MaTeMaTUYECKOM JIOTUKU
1.3. Uriciia v BRIpOKCHHS 14 8 6 -
14. YpaBHEHMs U HEPABEHCTBA 24 8 14 2
1.5. DyHKIHMH 16 8 8
2 MaremMaTHKa: BEpOSITHOCTh U CTaTHCTUKA
21, CraTtucTuka HW TEOpHS BEPOATHOCTEM, 17 14 5 1
JIOTHKA U KOMOMHATOpUKA
3. ['eomerpus
3.1 I"'eomerpus 49 18 30 1
ATtrecTanus 4
Hmozo 136 64 64 4
2 cemecTp
1 Maremaruka: anreOpa u Havyana
MaTeMaTHYECKOT0 aHAJIN3a
1.6. DJIEeMEHTB MAaTEMAaTHYECKOTO aHATN3a 40 16 24 8
1.7. DyHKIHMH 32 12 20 8
2 MaremMaTHKa: BEpOSITHOCTh M CTaTHCTUKA
29, Cratuctuka W TEOpHUs BEpOSITHOCTE, 12 5 10 6
JIOTMKa U KOMOWHATOpUKa
2.3. TekcroBeie 3agaun 10 2 8 6
3. ['eomerpus
3.2 I"'eomerpus 10 4 6 4
3.3 BeKkTopbl 1 KOOPJIMHATHI B POCTPAHCTBE 14 4 10 4
34 Ucrtopus MaTeMaTHKH. Metonanl 8 5 6 5
MaTeMaTHKH.
ATTecTanus 20
KoHcynpTanus 2
Hmozo 192 42 84 44
OO6mwuii 00bem, yac 328 106 148 48
5.3 IlpakTH4yeckue 3aHATHS U CEMHUHAPBI
Ounas Gpopma oOyueHHs
No Ne paznena Tema KomnuectBo
/11 (Templ) 4acoB
1 1.1 IToBTOpEHUE 2
2 1.2 DNeMEeHTHl TEOPHH MHOKECTB U MAaTEMAaTUYECKOM JIOTUKH 2
3 1.3 Yucna v BeIpayKeHUs 6
4 1.4 YpaBHEHHs M HEPABEHCTBA 14
5 1.5 OyHKIUN 8
6 3.2 ['eomerpus 30
7 1.6 DJIEMEHTHI MaTEMATUYECKOTO aHaIn3a 24
8 1.7 DYHKIIMHI 20
Cratuctika W Teopus  BEPOSATHOCTEH, JIOTMKA U
9 2.2 12
KOMOMHATOpUKA
10 3.2 ["'eomerpus 6
11 3.4 BekTopel 1 KOOpAMHATHI B IPOCTPAHCTBE 10
12 35 Mertoabl MaTeMaTHKH 6
Oo0mmii 00LemM, yac 148
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5.4 JlaGopaTopHble padoThI

Ne
/o

Ne paznena HaumenoBanue 1abopaTopHbIX paboT KomnuuecTBo
(Tembl) 4acoB

5.6 CamocTosiTe/IbHOE H3YyUYeHHe Pa3/iesioB (TeM) TUCIHIIINHBI

Ounas hopma oOydeHHs

Ne | Nepaznena Konnyectso
Bonpocel, BHIHOCUMBIE Ha CAMOCTOSITEIIbHOE U3yUCHHE
/11 (Tembl) JacoB
6. YYHEBHO-METOANYECKOE " NH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHUIIJIMHBI

1.

6.1. OcHoBHas IMTEpaTypa

Anrebpa u Hayana MareMatuueckoro aHanusa. 10-11 kmaccesl. ba3oBelil ¥ yriayOneHHbINH ypOBHU:
yuebnuk / I1I. A. Anumos, FO. M. Konsrun, M. B. Tkauesa, [u ap.]. - 12-e usna., crep. - Mockaa:
[MpocBemenne., 2025. - 464 c. - ISBN 978-5-09-112136-0. - Tekct: anmekrponnbiii. - URL:
https://znanium.ru/catalog/document?pid=2157448

Matemaruka: anredpa ¥ Hayaja MaTeMaTUYECKOTO aHanu3a, reomerpus. ['eomerpus: 10—11-i
KJ1acchl: 0a30BbIN M yriyOneHHbI ypoBHM: yueOHuk / JI. C. AtanacsaH, B. @. byrysos, C. b.
Kamomres [u np.]. — 12-e usn., crep. — Mocksa: I[IpocBemenne, 2025. — 287, [1] c.: wr. —
MI'Y — mxone). — ISBN 978-5-09-112137-7. - Tekcr: »snektponHsni. - URL:
https://znanium.ru/catalog/product/2157048

6.2. JlononHuTEnbHAs INTEPATYPA

1. I'yceB, B.A. T'eomerpus: yueOHOoe mocobue [Uisi CpeAaHero MpodeccruoHalIbHOTO
obpaszoBanusi / B. A.I'yce, U. b. KoxyxoB, A. A.IIpoko¢pseB. — 2-e u3A., ucnp. U AOH. —
Mocksa: MznmatenbcrBo Opaiit, 2025. — 280 c.— (IlpodeccuonansHoe obOpazoBaHue). —
ISBN 978-5-534-08897-7. — Texct: anexkTpoHHbIN // OOpa3oBarenbHas miatdopma HOpaiit
[caitT]. — URL.: https://urait.ru/bcode/541432

2. I'yces, B. A. Maremartuka. ['eomerpust. ba3oBblif ypoBenb: 10—11 kiaccel : yueOHUK JUIs
cpemHero obmiero oopazosanus / B. A. I'yces, U. b. Koxyxos, A. A. IIpokodreB. — 2-¢ u3n.,
ucnop. u gorn. — Mocksa: MznatensctBo FOpaiit, 2025. — 281 c¢. — (OO6meo6pa3oBarenbHbIN

k). — ISBN 978-5-534-16085-7. — Tekcr: anektponHbiit / OOpa3oBarenbHas miaTdopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/530392

3. boromonos, H. B. Maremaruka. Anrebpa u Hauana aHanusa. ba3zoBsiii ypoens: 10—11
KJIacchl: yuyeOHMK s cpenHero oobmiero oOpaszoBanust / H. B. BoromonoB. — Mocksa:
NznarensctBo FOpaiit, 2025. — 241 ¢. — (O6meo6pazoBarenbHbiid 1ukia). — ISBN 978-5-534-
16084-0. — Texct: anektponHblii // O6pa3zoBatenbHast iargopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/530391

BUBJIMOTEYHO-
HHPOPMALIHOHHBIH
LEHTP
2026,/2027

6.3. [IporpamMHoe obecrieyeHmne
Microsoft Windows mau Suanexc 360
Microsoft Office Professional Plus 2019
Google Chrome nnu Supexc.Bpaysep
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https://znanium.ru/catalog/document?pid=2157448

6.4. Ba3pl JAaHHBIX, HWH()OPMANMOHHO-CIIPABOYHbIE M TOUCKOBbIe CcHCTeMbl, WHTEepHET-
pecypchbl

— OOpa3zoBaTenbHbIl pecypc «INeMEHThl OoNblIoi Hayku» ((PuU3nuka, OUOIOTHS, XHUMHS,
MaTeMaTHKa, THHIBUCTHKA) - https://elementy.ru/

— Caiit «Matematuka u pusukax - https://educon.by

— OG6mepoccuiickuii MareMaTrueckuii mopran Math-Net.Ru - http://www.mathnet.ru/

— Ludporoii oopazoBarenbhbiii pecypc IPR SMART - https://www.iprbookshop.ru/

— O6pazoBatensHas miardopma FOpaiit - https://urait.ru/

— OTkpbIThIN JIekTOpU# yueHbix MI'Y - https://teach-in.ru/

— DnektpoHHo-6ubmnoreunas cucrema ZNANIUM - https://znanium.com

— Tlouckosas cucrema Yandex - https://www.yandex.ru/

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

— DnexrponHas oubaroreunas cuctrema « CKCHy https://www.sksi.ru/Environment/EbsSKsi

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUIIJIMHbI
Jlnig peanuzanuu JUCHUILTHHBI TpeOyeTcs cienyroliee MaTepralbHO-TEXHUUYECKOe 00ecrieueHue:

— Uil TPOBEICHUS JICKIIUM, YpPOKOB — YyueOHas ayauTopusi, OCHAIICHHas OO0OpyJAOBaHUEM U
TEXHUYECKUMU cpeacTeamu 0o0y4eHus: yueOHas Mebelnb, JKpaH, IIPOEKTOP,
KOMIIBIOTEP, PACXOJHBIE MATEPUAIIBI;

— JUIA TIPOBEJICHUSI MPAKTHUECKUX 3aHATUN — ydueOHasi ayJUTOpHsi, OCHAIIEHHAs 000pYJOBaHUEM U

TEXHUYECKUMH CpeacTBamMu o0ydeHus: y4yeOHast Meberb, JKpaH, IIPOEKTOpP,
KOMIIBIOTEP, PACXOIHBIE MAaTepUAIIbl; KAOMHET 0€30MacCHOCTH JKU3HEIATEIbHOCTH;
— JUI1 OpraHM3alii CaMOCTOSITENIbHONM paboThl - TIOMEUIEHHE, OCHAILEHHOE KOMIIbIOTEPHOMN

TEXHUKOH ¢ BO3MOXHOCTBIO TOJAKIIOYEHHs K ceTh «VIHTepHeT» M obecneueHueM J0CTymna K
ANEKTPOHHON MH(POpPMaIMOHHO-00pa3oBaTenbHOM cpene MHcTuTyTa, pacxoaHble MaTepuabl;

— IS TEKYyLIEro KOHTPOJIA M MPOMEXKYTOUHOM aTTecTaluu - yyeOHas ayAUTOpHs, OCHAIIEHHas
000Opy/I0BaHWEM U TEXHUYECKHMMM CpEICTBaAMH OOydeHHus: yuyeOHas MeOenb, HKpaH, IpPOEKTop,
HOYTOYK, pacXo/JIHble MaTepHabl.

8. OCOBEHHOCTHU OCBOEHUs JUCHHUIIJIMHBI JIMNAMHA C OI'PAHUYEHHBIMH
BO3MOXHOCTAMMU 310POBbSA

OOyuyarommmMess ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbSI NPENOCTABISIIOTCS CHEIHAIbHbIE
y4eOHUKH, yuyeOHble MOCcOoOMs W AMJAKTUYECKHE MaTepHalibl, CIElUalbHblE TEXHUYECKHE CpEICTBa
Oo0y4YeHMs KOJUIEKTMBHOTO U MWHIMBHMIYaJbHOTO IIOJIb30BAaHMs, YCIYIM AacCUCTEHTa (ThIOTOpA),
OKa3bpIBAIOIIEr0  OOydJaromMMcs  HEOOXOOUMYI0  TEXHHMYECKYI0 IIOMOIIb, a TaKXkKe YyCIyru
CYpIIOTIEpEeBOUMKOB U TU(IOCYypAonepeBoUUKOB. OpraHuzainus oOecreyrBaeT MeYaTHBIMU W/HUIH
ANIEKTPOHHBIMU 00pa3oBaTebHBIMU pecypcamMu B (opMax, aJanTHUPOBAHHBIX K OrPaHUYEHHUSIM UX
3J10pOBBSI.

OcBoeHME TUCHUIUIMHBI 00YyYarolMMHUCS C OTPAaHHMUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBBS MOKET
OBITh OPraHU30BAaHO COBMECTHO C JPYTUMH 00YYaIOLIMMHUCS, a TAKXKE B OTJCIBHBIX IPyIIax.

OcBoeHME JUCHUIUIMHBI 00yYarolMMHUCA C OTPaHHMYEHHBIMH BO3MOXXHOCTSIMH  3JJ0POBBS
OCYWIECTBISIETCI C Y4Y4eTOM OCOOEHHOCTeH  NCHXO(M3MYECKOro  pa3BUTHS, HHIUBHUIYaJIbHBIX
BO3MOYKHOCTEHN M COCTOSIHUSA 3/I0POBBS.

B mensx MOCTymHOCTHM TMOJydeHHUs BbICHIEro 0OO0Opa3oBaHHMs IO 00pa3oBaTeNbHON mHporpamme
JUIAMH C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBS IPU OCBOCHUHU AUCHUILIIMHBI 00eCreunBaeTCs:

1) st UL ¢ OrpaHUYEHHBIMHA BO3MOKHOCTSIMU 3710POBbSI TIO 3PEHUIO:

— MPUCYTCTBHE ThIOTOPA, OKA3bIBAIOIINN CTYJIEHTY HEOOXOAUMYIO TEXHHUUECKYIO MOMOIIb C YUYETOM
MHIMBUIYaIbHBIX OCOOEGHHOCTEH (TOMOraer 3aHsATh paboyee MeCTO, MEPEeABHraThCs, MPOYUTATh M
oOopMUTH 3a/1aHKE, B TOM YHCJIIE, 3aUChIBAs O] AUKTOBKY),

— IIUCbMEHHBIC 33/IaHUS, a TaKXKEe HMHCTPYKUMH O TMOPSAKE HMX BBINOJHEHHUS O(OPMIISIOTCS
YBEIMUYEHHBIM HIPUPTOM,
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— crnenuaabHble YYeOHUKH, yIeOHbIE TTOCOOUS U TUIAKTHYECKHE MaTepHabl (MMEIONINE KPYITHBIN
mpuT UK ayauoQanm),

— MHJIUBUyaIbHOE paBHOMEpHOE ocBelleHne He Menee 300 ok,

— pU HEOOXOJUMOCTH CTYACHTY IS BBHIMOJTHEHHS 3a/IaHUsl TPEJOCTABISETCS YBEITUYHBAIOIICE
YCTPOMCTBO;

2) ISl JIUIL C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBBS 110 CITYXY:

— IPUCYTCTBHE ACCHCTEHTA, OKA3bIBAIOIIMUNA CTYIACHTY HEOOXOAMMYIO TEXHHUYECKYIO IMOMOIIb C
y4eTOM MHIUBUIYaTbHBIX 0COOCHHOCTEH (IIOMOTraeT 3aHATh pabodee MECTO, ePeaBUTAThCS, TPOYUTATH
1 oOpPMUTH 33/1aHKE, B TOM YHCJIE, 3aKChIBask O]l AUKTOBKY),

— o0ecrieunBaeTCsl HAIMYNE 3BYKOYCHIJIMBAIONICH ammaparypbl KOJJICKTUBHOTO IOJIb30BAHUS, TPH
He00X0UMOCTH O0yUaroueMycsl MPeJoCTaBIseTCs 3BYKOYCHIIMBAIOIIAs annapaTypa UHIUBUIYaIbHOTO
MOJIb30BAHUS;

— obecrnieunBaeTcsl HaIJIeKAIMMHU 3BYKOBBIMH CPECTBAMU BOCIIPOU3BeIeHUsI HH(OpMAIUY;

3) mas Ul ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHM 3/I0POBBSl, HMMEIOIIMX HAPYIICHUS OIOPHO-
JIBUTATEIHLHOTO alllapara:

— MMCHbMCHHBIC 3aJIaHUS BBIMOJHSIOTCS HAa KOMITBIOTEPE CO CIEIUATM3UPOBAHHBIM IPOTPAMMHBIM
o0ecrieueHrneM WK HaJUKTOBBIBAIOTCS THIOTOPY;

— TI0 KEJIAaHUI0 00YYAOIIErocs 3aJaHusl MOTYT BBITIOJTHATHCS B YCTHOU hopme.

[IporpamMMma coctaBiieHa B COOTBETCTBUU ¢ TpeOoBaHusIMHU DenepanbHOro rocyJapCTBEHHOTO
00pa3oBaTeNFHOTO CTaHJAApTa CcpenHero obmero obOpa3zoBanus, yTB. I[lpukasom MuHuCTEpCTBa
obpa3zoBanus U Hayku PD ot 17.05.2012 1. Ne 413 u OOII.
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