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1.EJIU U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
LeassMu 0CBOCHUS TUCIUILTHHEI «MaTteMaTnkay sBISIeTCS:

- (opMHUpOBaHHE TPEICTABICHUI O MaTeMaTHKe, KaK YHHBEPCAJIbHOM S3bIKa HAayKH, CPEICTBE
MOJICTTMPOBAHMUSI SIBJICHUH U MPOIIECCOB, 00 UAEAX U METOAAX MAaTEeMaTHKH;

- pa3BUTHE JIOTHYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHHS, aIrOPUTMHUYECKOU
KyJIbTYpPbl, KDUTUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOAWMOM JJIsi OOyYeHHs MO COOTBETCTBYIOIIEH
cneuuanbHoctu 40.02.04 FOpucnpynenus, B Oyaymei npodeccuoHanbHOM eI TeNbHOCTH;

- OBJIAJICHUE MAaTeMaTHYECKUMH 3HAaHUSIMU U YMEHHUAMH, HEOOXOJUMBIMHU B ITOBCEAHEBHOM KU3HH,
UL U3YYEHHs IIKOJBHBIX €CTECTBEHHOHAYYHBIX TUCIHMIUIMH Ha 0a30BOM YpOBHE, ISl TOJYYEHUS
00pa3oBaHus B 00JIACTAX, HE TPEOYIOIUX YriyOJIeHHON MaTeMaTn4ecKO MOATOTOBKH;

- BOCIUTaHHE CPEICTBAMHU MATEMATHKH KYJIbTYPHl JIMYHOCTH: OTHOIIEHHUS K MaTeMaTHKe Kak
YacTH OOIEUEIOBEYECKOM KYyJIbTYphl: 3HAKOMCTBO C HMCTOPHEH pPa3BHTHS MaTeMaTHUKH, HSBOJIOLUCH
MaTeMaTHYECKUX UJeH, TOHUMAaHUS 3HAYMMOCTH MaTeMaTHKH [ 00IIIECTBEHHOTO IIporpecca.

3aayamMu OCBOCHUS JUCIMIUIMHBI «MaTemMaTHKay SBISIOTCS:

- CHCTEMaTH3UpOBAaTh CBEACHUS O 4YHCIAX; M3YYUTh HOBBIC BUIBl YHCIOBBIX BBIPAKCHHHA W
(opmyu;

-~ COBEPIIEHCTBOBATh INPAKTUYECKHE HABBIKM W BBIUUCIUTEIBHYIO KYJIbTYPY, PAaCHIUPUTh H
COBEPIICHCTBOBAThH ANreOpandecKuii anmapar, cOpMUPOBAHHBIH B OCHOBHOM HIKOJIE U €r0 MPUMEHEHHE
K PEIICHUIO MaTeMAaTHIECKUX U HEMAaTeMaTHYeCKHUX 3a/1a4;

-  pacmMpUTh M CHCTEMaTH3HpPOBaTh OOIIME CBeIeHHA O (YHKIMAX, IOMOJHEHHE Kiacca
n3ydaeMmblX (YHKIWH, WDTIOCTpAIMs IIHPOTHl NMPUMEHEHHs (YHKIWN Ui ONHCAHUS W H3YyYEHHS
pEaNbHBIX 3aBUCUMOCTEH;

—  W3YYUTh CBOWCTBA NMPOCTPAHCTBEHHBIX TeJ, (OPMHUPOBATH YMEHHUS MPUMEHSTH IOTy4YCHHBIE
3HAHMSA ISl PEUICHUS IPAKTUYECKUX 3a/1a4;

- pa3BUBaTh MPEACTABICHUS O BEPOSTHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B OKpPY’KAIOIIEM
MHpE, COBEPIICHCTBOBATh MHTEIUICKTYaJIbHbBIC M PEUEBbIC YMEHHS ITyTeM 00OTalIeHns] MaTeMaTH4ecKoro
SI3bIKA, PA3BUTHS JIOTHIECKOTO MBIIUICHUS;

—  TI03HAaKOMHTBHCS C OCHOBHBIMH HJICSIMU M METOJIJaMU MAaTEMaTHUECKOTO aHAIIN3a.

2. MECTO JNCHHUIIJIMHBI B CTPYKTYPE OIIOII

HucuunnuHa «MartemaTtuka» BXOOUT B 00s3aTeNIbHYI0 4acTh  (YrJyOJEHHBIH  YpPOBEHbD)
0011e00pa3oBaTeNbHBIX JUCHUILTUH (TexHOonorunueckud npoduns) (OAI1.01) u HaxoauTCs B TOTUYECKOU
U CTPYKTYpPHO-METOIn4YecKoi cBsi3u ¢ npyrumu yactsimu OITOII.

[IpenMeTHas o0macTh JUCHUILIMHBEI — «MaTemaTtuka u uHQOpPMATHKAY.

Juctunnuna «MaremaTrka» 0OCBauBaeTCs Ha yIiyOJIGHHOM YpOBHE.

CtpykrypHo gucnumimHa «MaremMaTuKa»  BKIIOYaeT pa3aensl  «Anrebpa ©  Hayana
MAaTeMaTUYECKOTO aHAIIN3a», «I eoMeTpus», «BEposITHOCTh U CTATUCTUKAY.

MesxnpeameTHble CBsI3U: HH(OpPMATHKA.

TpeOoBaHUs K BXOJAHBIM 3HAHUSIM, YMEHUSIM U KOMIIETSHIUSM CTy/IeHTa (OPMHUPYIOTCS HA OCHOBE
MPOrpaMMbl OCHOBHOT'O OOIIIET0 0Opa30BaHHUS.

3.IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YUYEBHON JUCIUITIJINHBI
OcBoenue cojaepxaHus y4eOHOW AUCHUIUIMHBI «MaTtemaTuka» oOecrednBaeT JAOCTHKEHUE
CJIEIYIOLUX PE3yJIbTaTOB:

a) IUYHOCMHbBIX!

— WUHTEepeC K pa3nu4HbiM cdepaM NpodecCHOHATHHONW AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BRIOOP OymyIiei mpodeccun u peaTn30BbIBaTh COOCTBEHHBIE )KM3HECHHBIE TUTAHBL;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOpa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HH,

— OCO3HaHWE IIEHHOCTH HAYYHOW JESITEIIBHOCTH, TOTOBHOCTH OCYIIECTBIISTH MPOCKTHYIO W
HCCIIeIOBATENBCKYIO AeSITEIbHOCTh MHIUBUIYATHHO U B TPYIIIIE.

0) memanpeomemuulx:



@dopMUpOBaHNE YHHUBEPCAJIBHBIX YUYEOHBIX TIO3HABATENbHBIX JEHCTBUH BKIIOYAeT 0Oa30BbIe
JIOTHYECKUE NEHCTBHUS:

BBISIBJISITH KAu€CTBA, XapaKTEPUCTUKM MAaTEMaTHYECKMX IIOHATUH M OTHOLUEHUH MEXIy
HOHATUAMU; (POPMYIUPOBATH ONpEAETICHUS IOHATHI;

yCTaHABJIMBAaTh CYIIECCTBEHHBI NpPU3HAK KiIacCU(UKALUU, OCHOBAHMUA /s 0000WICHUS U
CPaBHEHHUs, KpDUTEPUU IIPOBOJAUMOIO aHAIN3A;

BBISIBJISITH MATEMATUYECKNE 3aKOHOMEPHOCTH, IPOBOJUTH aHAJIOTUH, BCKPhIBaTh B3aUMOCBSI3H U
IPOTUBOpEUNs B (akTax, JaHHBIX, HAOMIOAEHUAX U YTBEPKICHUAX; MpejylaraTb KPUTEPUH AJIs
BBISIBJICHHSI 3aKOHOMEPHOCTEH U IPOTUBOPEYUN;

BOCIIPUHMMATh, (OPMYIMPOBAaTh U IPeoOpa3OBbIBaTh CYXKICHMS: YTBEPAMUTEIbHBIE U
OTpHULATENbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JCAYKTUBHBIX M HWHAYKTHBHBIX
YMO3AKJIIO4YEHUH, YMO3aKII0YEHUH 110 aHAJIOTUH;

IIPOBOJIUTh CaMOCTOSITENIBHO J0Ka3aTeJbCTBA MAaTEMAaTUYECKUX YTBEPXKICHMH (MpsIMble U OT
IIPOTUBHOI'0), BBICTPaUBaTh AapryMEHTAlUIO, IPUBOJUTH MpPUMEPbl U KOHTPIPHUMEPHI;
000CHOBBIBaTb COOCTBEHHBIE CYKICHUS U BBIBOJIBI,

BBIOMpPATh CIOCcO0 pemieHus y4eOHOH 3amaun (CpaBHHUBATh HECKOJIBKO BapHaHTOB pEIICHUS,
BbIOMpPaTh HauboJIee MOIXOASIIHNI ¢ Y4ETOM CaMOCTOSTENbHO BBIJECICHHBIX KPUTEPHUEB).

dopMUpOBaHNE YHHUBEPCAJIBHBIX YUYEOHBIX TIO3HABATENBHBIX JEHCTBUH BKIIOYAeT 0a30BbIe
HCCJIEI0BATEIbCKUAE JEUCTBYS:

KCIIO0JIH30BaTh BOIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHMS;

(dbopMynHpoBaTh BOMPOCH, (PUKCUPYIOIINE TPOTUBOpEUHe, MpolIeMy, YCTaHABIUBATh HICKOMOE
U JaHHOE, (OPMHUPOBATH TUTIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

MIPOBOANTH CAMOCTOSATEIHHO CILITAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEJOBAHKE 110 YCTAHOBJICHHUIO
OCOOCHHOCTEH  MareMaTH4eCKOro OOBEKTa, TOHATHSA, MPOICAYpPhl, IO  BBIABICHUIO
3aBUCHUMOCTEHl MEXIy OOBEKTaMH, TMOHATHUSMH, MPOIEeNypaMu, HCIOJIb30BaTh pPa3IHyYHbIC
METO/IbI;

CaMoCTOSITENNLHO (OpMyIHUpOBaTh OOOOIIEHUS W BBIBOJABI IO pe3yabTaTaM IPOBEICHHOTO
HaOJII0ICHUSI, UCCIICIOBAHMUSI, OIICHUBATH JIOCTOBEPHOCTD MOJIYYCHHBIX PE3yJbTAaTOB, BHIBOJIOB U
0000111eHI 1, MPOTHO3UPOBATH BO3MOXKHOE UX PAa3BUTHE B HOBBIX YCIOBHSX.

dopMupOBaHNE YHUBEPCATBHBIX YYEOHBIX I[TO3HABATENBHBIX JEHCTBUH BKIIOYAET pPadoOTy C
uHpopmanuei:

BBIOMpaTh WHGOpPMAIMIO W3  HWCTOYHMKOB  PA3JIMYHBIX  TUIOB, aHAJIM3UPOBATh U
UHTEPOPETHPOBaTh  MH(GOpPMAIMIO  pPa3IUYHBIX  BUAOB U (opM  MpeaCTaBICHMUS;
CHCTEMAaTH3HpPOBATh M CTPYKTYpUPOBaTh WH(POPMAIHIO, TIPEACTABIATh €€ B Pa3IMYHBIX
¢bopmax;

OLIEHUBATh HAJKHOCTh WHPOPMAIMU MO CaMOCTOSITEIIFHO C(HOPMYIHPOBAHHBIM KPUTEPHUSIM,
BOCIIPUHUMATh €€ KPUTUYECKH;

BBISIBIIATE IeUIIUTHI MH(DOpMAIUK, JaHHBIX, HEOOXOJMMBIX Ui OTBETAa Ha BOMPOC W JUIS
peleHus 3a/1auu;

aHAIM3UPOBATh WH(MOPMAIIUIO, CTPYKTYPUPOBATh €€ C MOMOIIBI0 TAaOJHIl U cXeM, 00001aTh,
MOJICJIMPOBAaTh MaTeMaTHYECKU: JeNlaTh 4epTeXH M KpaTKHe 3aluCd IO YCIOBHMIO 3aJayH,
oToOpaxarh rpaduuecky, 3arnuchiBaTh ¢ MOMOUIbIO (GOPMYII;

¢dbopMynHMpoBaTh MpsMble M OOpaTHbIE YTBEPXKAEHUS, OTPULIAHHE, BBIBOAMTH CJIEICTBHS,
pacrio3HaBaTh HEBEPHBIC YTBEPKIACHHUS U HAXOIUTH B HUX OIIHOKH;

MIPOBOJIUTh MAaTeMaTUYEeCKHe SKCIIEPUMEHTHI, pellaTh 3a7auydl MCCIeI0BaTeIbCKOI0 XapakTepa,
BBIJIBUTATh TPEIIOJIO0KEHHUS, JOKa3blBaTh WM ONPOBEPraTh WX, NPUMEHSS WHAYKIHUIO,
JeTyKIIMIO, aHAJIOTHI0, MAaTEMAaTHYEeCKHUE METO/IbI;

CO3lIaBaTh CTPYKTYPHPOBAHHBIC TEKCTOBBIE MaTepHANIbI C HCIIOJIb30BAHUEM BO3MOXKHOCTEH
COBPEMEHHBIX MPOTPAMMHBIX CPEICTB M OOJAUHBIX TEXHOJOTHMH, HCIIOJIIb30BaTh TaOJINYHbIE
0a3bl JaHHBIX;

UCIOJIb30BaTh KOMITBIOTEPHO-MAaTEMAaTUYECKHEe MOJIENN JJIsi aHajdu3a OOBEKTOB M IPOLECCOB,



OLICHUBATh aJIeKBaTHOCTh MOJEIN MOJEIUPYEMOMY OOBEKTY HWIIM IPOLECCY; IMPEICTABIATh
pe3yabTaThl MOACIMPOBAHKS B HATJIAIHOM BUIE.

B) NPEOMemHubiX:

BJIAJICHHE METOJaMH JI0Ka3aTeIbCTB, aJITOPUTMAMM pPELICHUs 3a/1ad; yMeHue (hopMyaupoBaTh
OIpe/IeNICHUs, aKCUOMBI M TEOPEMBI, IIPUMEHSATH UX, IPOBOJAUTDH JI0KA3ATEIbHBIE PACCYKICHUS B
XOJIe peUICHMsI 3a/1a4;

YMEHHUE ONEepUPOBATh MOHATUSAMH: CTENEHb YHWCNA, JIOTapu(dM YHUCIA; YMEHHE BBITOJIHATH
BBIUUCIICHHE 3HAYE€HUH U INpeoOpa3oBaHMsl BBIPAXXKEHUI €O CTENeHsAMH U Jiorapupmamu,
npeoOpa3oBaHus IPOOHO-PAIIIOHAIBHBIX BBIPAKCHU;

YMEHHME OIEpPUpPOBaTh IOHATHAMM: DPALMOHAIBHBIC, WPPALUOHAIbHBIC, IOKA3aTEIbHbIC,
CTETIeHHBIE, JJoTapu(MUUECKUE, TPUTOHOMETPHUECKUE YPAaBHEHHS U HEPABEHCTBA, UX CHCTEMBI;
YMEHHUE ONEepUpOBaTh MOHATHAMU: (QYHKLUS, HeNpepblBHAas (QYHKLUsA, MPOU3BOJHA,
nepBooOpasHasi, ONpeJeseHHBIH HHTErpajl; yMEHHE HAaXOIUTh IMPOU3BOJIHBIC 3JIEMEHTAPHBIX
(GyHKLUH, UCTIONB3YS CIPABOYHBIE MATE€PUaIbl; UCCIIEA0BATh B MPOCTEHIINX caydasx (QyHKIMU
Ha MOHOTOHHOCTb, HAXOJWTh HauOONbIIME W HAMMEHBIIWE 3HA4YeHUs (YHKIHUN; CTPOHUTH
rpa¢uKd MHOTOYJICHOB C HCIOJIb30BAHUEM allllapaTa MaTEeMAaTUYECKOIr0 aHaiu3a; MPUMEHATh
IIPOM3BOJHYIO MPU PELIEHUU 3a]a4 Ha JBUKEHHE; pEIIaTh IPAKTUKO-OPUEHTUPOBAHHbBIE 3a/1a4H
Ha HauOOoJbIIME U HAUMEHbILINE 3HAUCHMsI, HA HaX0XKJIEHHE ITyTH, CKOPOCTH U YCKOPEHMUS;
YMEHHME OIEepUpOBaTh NOHITUSAMM: paluOHaIbHAs (QYHKUUSA, IOKa3zaTeNbHAass (QYHKIMS,
cTerneHHas QpyHKIus, Jorapupmudeckas GyHKIUs, TPUTOHOMETpUYecKue GyHKLIUHU, 0OpaTHbIE
(GyHKIMU; yMEHHE CTPOUTh TpaduKd H3YyYCHHBIX (YHKIHMHA, HCHOIB30BAaTh TpadUKd TpU
U3y4EHHH IPOLIECCOB U 3aBUCUMOCTEH, IPU pelIeHUH 3ajad U3 APYruxX y4eOHBIX MPEeIMETOB U
3a/1a4 U3 peajbHON KU3HH; BBIpAXaTh (JOPMYyIaMH 3aBUCUMOCTU MEX]ly BEIMUMHAMY;

YMEHHUE pellaTh TEKCTOBBIE 3a/1a4M PA3HbIX TUIOB (B TOM YMCJE Ha MPOLEHTHI, TOJU U YacTH,
Ha JBW)XEHUE, paboTy, CTOUMOCTh TOBAPOB U YCIYT, HAJIOTH, 3a/la4l U3 00JacTH YIpaBlICHUS
JUYHBIMU U CEMEUHBIMU (PMHAHCAMM); COCTABIAThH BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA U UX
CUCTEMBl IO YCIOBHIO 3aJauM, HCCIEIOBaTh IIOJIYYEHHOE pEUIeHHE U  OLICHUBATh
IPaBJONI0I00HOCTh PE3YJIbTATOB;

YMEHHME OIEpUpPOBaTh IOHATUSAMU: cpeiHee apudMeTuyeckoe, MeJIuaHa, HauOoJjblliee HU
HalMEHbIIIee 3HAYEHUs, pa3Max, AMCIEPCUs, CTaHAApTHOE OTKJIOHEHHE YHMCIOBOTO Habopa;
YMEHHME W3BJIEKaTh, WHTEPIPETUPOBAaTh HHPOpPMAINIO, MPEICTABIEHHYIO B TaOiuIax, Ha
auarpamMmax, rpadukax, OTpaXKaloollyl0 CBOMCTBa peaJbHBIX IPOLIECCOB U  SIBICHUIL;
MPEJICTaBIATh MH(OPMALIMIO C MOMOLIBI0 TAOIMIl U JUarpamMm; HUCCIEeI0BaTh CTaTUCTUYECKUE
JTaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM I'padMuecKuX METOJI0B U 3JIEKTPOHHBIX CPE/ICTB;

YMEHHME OINEpPUPOBATH IMOHATHUSAMU: CIy4YaillHBIH ONBIT M CIIy4ailHOE COOBITHE, BEPOSTHOCTH
CJIy4yalfHOTO COOBITHS; YMEHHME BBIYUCIATH BEPOSTHOCTh C HCIIOJIB30BAaHHEM TIpadUuecKux
METOJIOB; MPUMEHATh (OPMYJIbI CIOXKEHUS M YMHOXXEHHUS BEpOSTHOCTEH, KOMOWHATOpHBIE
bakTel U (QOpMyNBl NpU pELICHUM 3a/ady; OLEHHBATh BEPOSTHOCTU pPEAJbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4alHbIMHM BEJIMYMHAMH; YMEHHE MPUBOJUTH MPUMEpPHI MPOSBICHUS 3aKOHA
OOJIBIINX YKCEJ B IPUPOAHBIX M OOLIIECTBEHHBIX SIBICHUSIX;

YMEHHME ONEepUpOBaTh MOHATUSAMHU: TOUKA, MpsMas, MIOCKOCTb, MPOCTPAHCTBO, JABYI'PaHHBIH
yroJl, CKpEIIMBAIOIIMECS MpsMbIE, NapauIeIbHOCTh W NEPHEHIUKYJISIPHOCTb MPSIMBIX H
IUIOCKOCTEH, Yroin MeXJy MpsMBIMH, YTrOJI MEXIY MNpsAMOW U IJIOCKOCTBIO, YTOJI MEXAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE MEXAY MPSAMBIMH, PACCTOSIHUE
MEXy IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh IPH pEIIEHUWH 3a/1ad HU3y4YeHHble (aKkThl U
TEOpEeMbI IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOILIETO0 MUPA;

YMEHHME OIEepUPOBaTh MOHATUSMHU: MHOTOIPAaHHUK, CEYEHHWE MHOTOTpaHHHKa, KyoO,
napajjenenunes, npusMa, nupaMmuaa, Gurypa ¥ MOBEpXHOCTb BpAIECHUS, IWIMHAP, KOHYC,
niap, cepa, ceueHus GUrypbl BpalleHHsl, INIOCKOCTb, Kacatomiasics chepsl, HUIMHAPA, KOHYCA,
IUIOINAb MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, IMINHAPA, TUIOMAab chepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO Tapajuiesienunena, NupaMubl, MPU3Mbl, IUIUHAPA, KOHYyCa, IIapa; yMEHHE
n300pa’kaTh MHOTOTPAHHUKH W MOBEPXHOCTH BpPAILCHMS, UX CEUEHUS OT PYKH, C MOMOILBIO



YEePTEeKHBIX MHCTPYMEHTOB M AJIEKTPOHHBIX CPEICTB; YMEHHME pPAclo3HaBaTh CUMMETPHIO B
IPOCTPAHCTBE; YMEHHUE PACIIO3HABATH IPABUIIbHBIE MHOTOTPAHHUKHY;

YMEHHUE OIEPHPOBATh TOHATUAMHU: JIBUKEHHE B TMPOCTPAHCTBE, IOAOOHBIE (QUIYypHl B
IPOCTPAHCTBE; HCIOJIb30BATh OTHOIIEHHE IIJIOMIAJeH MOBEpPXHOCTEH U 00BEMOB MOJOOHBIX
buryp npu pemeHun 3anay;

YMEHHUE BBIYMCIATh M€OMETPUYECKHE BEIMUYMHBI (JUIMHA, YroJl, IUIOIaAb, OOBEM, IUIOIIAIb
MOBEPXHOCTH ), UCTIONB3Ys U3y4eHHbIE (DOPMYITBI U METO/IBI,

YMEHHUE ONEepUpOBaTh MOHATUAMU: MPSAMOYToJbHAsl CUCTEMa KOOPAUHAT, KOOPAUHATHI TOYKHU,
BEKTOp, KOOPIMHATHI BEKTOPA, CKAJSPHOE IMPOU3BEICHHE, Yrojd MEXIY BEKTOpaMH, cymMma
BEKTOPOB, NPOMU3BEIECHUE BEKTOpa Ha 4YMCJIO; HAXOIUTh C IOMOIIBIO HM3YyYEHHBIX (GOpMyll
KOOPJMHATHI CEPEeIMHBI OTPE3Ka, PACCTOSHUE MEXIY IBYMs TOUKAMHU;

yMEHUE BBIOMpATh MNOAXOAALIMHA H3Y4EHHBIH METOA JUIsl pELIeHUs 3a7ayd, paclo3HaBaTh
MaTeMaTH4ecKue GaKThl 1 MAaTEMaTUYeCKHE MOJICH B IPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSX,
B HCKYCCTBE; YMEHHE IPHUBOJUTH IPUMEPbl MaTeMaTHUECKUX OTKPBITUH POCCUHMCKON H
MHUPOBOM MaTeMaTU4EeCKOM HaAyKHU.

YMEHHUE OIEepUpOBaTh MOHATHAMM: ONpEAETICHHE, aKCHMOMa, TEOpeMa, CIIEACTBUE, CBOWCTBO,
MpHU3HAK, JI0KA3aTeIbCTBO, PABHOCHIbHBIC ()OPMYIUPOBKHU; YMEHUE (GOPMYIUPOBATH 0OpaTHOE
U TPOTUBOIIOJIOKHOE YTBEP)KICHUE, NMPUBOJAUTH IPUMEPbl U KOHTPIPHUMEPHI, UCHOIb30BaTh
METOJI MaTeMaTUYeCKOH WHAYKIMH;, MMPOBOAUTH JOKA3aTEeIIbHBIC PACCYKICHUS MPHU PEIICHUH
3ajiay, OLIEHUBATH JIOTHYECKYIO PaBUIIBHOCTD PACCYXKICHUI;

YMEHHUE ONEPUPOBATh MOHITHAMHU: MHOXECTBO, TIOJJMHOKECTBO, ONEPALNU HaJl MHOXKECTBAMH,
YMEHHUE UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui ONUCAaHHUsS pealibHbIX
NPOIIECCOB U SIBJICHUH, M TIPY PELICHUH 33/1a4, B TOM YUCIIC U3 APYTHX y4eOHBIX MPEIMETOB;
yYMEHHUE ONepupoBaTh MOHATUAMU: rpad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha IUIOCKOCTH;
yYMEHHUE 3aJaBaTh W ONKCHIBATh rpadbl pPa3sIUYHBIMU CIIOCOOAMU; MCIOIB30BATh Tpadbl MPH
pEeLIeHUH 3a/]a4;

yMEHHE CBOOOJHO OINEPHPOBATH MOHATHSAMH: COUYETAaHHE, NMEPEeCTaHOBKA, YUCIIO COYCTAHHIA,
YUCIO IepecTaHoBOK; OMHOM HblOTOHA; yMeHHE HpPUMEHSATb KOMOMHATOpHBIE (aKThl U
paccyXIeHus Ui peuIeHUs 3a/ad;

YMEHHUE OINEepUPOBATh MOHATUSAMH: HATypaJbHOE YHMCIIO, LIE€JI0€ YMCIO0, OCTATOK M0 MOJIYIIO,
palMoHATFHOE  YWCIIO, HPPAIMOHAIBHOE YHCIO, MHOXECTBA HATypaJbHBIX, IENbIX,
pallMOHATIBHBIX, JIEHCTBUTENBHBIX YHCEN; yMEHHE HCIONb30BaTh MPU3HAKU JIEIHMOCTH,
HauMEHbIIUKA OOIIMIl JenuTenb U HauMeHbllee oOllee KpaTHoe, anroput™ EBximpga npu
pEeLIeHUHN 3aJay; 3HAKOMCTBO € Pa3IMYHBIMU O3ULIMOHHBIMUA CUCTEMaMH CUHCIICHHUS;

yMEHHE CBOOOIHO OINEPUPOBaTh MOHSATHAMHU: CTENEHb C IIeJBIM TOKa3aTejleM, KOpeHb
HaTypaJbHOH CTENEHH, CTENEeHb C PAalMOHAIBHBIM IOKa3aTeleM, CTENEeHb C JeHCTBUTENBHBIM
(BemiecTBEHHBIM) TIOKA3aTeleM, JOTapiu(M Yuciia, CHHYC, KOCHHYC M TaHTE€HC MPOU3BOJIEHOTO
qucia;

YMEHHUE ONEepUpPOBaATh MOHATHUSMHU: TOXIECTBO, TOKICCTBEHHOE MpeoOpa3oBaHMe, YpaBHEHUE,
HEpaBEHCTBO, CHCTEMa YPaBHEHUN U HEPaBEHCTB, PAaBHOCWJIBHOCTh YpaBHEHMH, HEPABEHCTB U
CHCTEM, palMOHAJIbHBIC, MPPAIlMOHANBHBIE, TIOKa3aTeNbHbIEC, CTEIEHHBIE, JOTapu(PMHUECKUE,
TPUTOHOMETPUUYECKHE YpPaBHEHHUS, HEPABEHCTBA M CUCTEMbI, yMEHHE pellaTh YypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C TIOMOIIHIO PA3JIUYHBIX IPUEMOB; peIllaTh ypaBHEHUS, HEPABEHCTBA U
CHCTEMBl C TapaMeTpoM; MPUMEHSTh YPAaBHEHHs, HEPAaBEHCTBA, UX CHUCTEMBI Ul PELICHHS
MaTeMaTHYECKUX 3a7a4 ¥ 3a/1a4 U3 Pa3JIMIHbIX 00JIaCTel HAYKU M pealTbHOU YKHU3HH;

yMEHUE CBOOOJHO ONEpUpOBaTh MOHATHAMU: Trpaduk QyHKIUH, oOpaTHas QyHKIUS,
KOMIO3UIMSA (YHKIMM, TUHEWHas QyHKIUs, KBagpaTUuyHas (QYHKIMs, CTENeHHass (QYHKIHS C
HEeNbIM TIOKa3aTesieM, TPUTOHOMETpUYeckue (YHKIHMH, OOpaTHble TPUTOHOMETPHUYECKUE
GbyHKIIMM, TOKa3aTenbHas U jJorapudmuueckas GyHKIIMH; YMEHHE CTPOUTH Ipaduku QyHKIUH,
BBINOJIHATH NPeoOpazoBaHus rpaduKoB PyHKIIHIA;

YMEHHUE WCIIONIb30BaTh rpaduku (QyHKIUA [UIS W3y4eHHUsS TPOIECCOB M 3aBHCUMOCTEH IpH
peLIeHUHN 3a/1a4 U3 APYTruX Y4eOHBIX MPEAMETOB U U3 PeabHOM KU3HM; BBIpaXaTh (GopMysiaMu



3aBHCUMOCTH MEX/1y BETUUYNHAMH;

yMEHHE CBOOOIHO ONEPUPOBATh MOHATHSMU: YETHOCTb (YHKLHHU, MEPUOAMYHOCTh (PYHKIUH,
OTPaHUYEHHOCTh (PYHKIIMM, MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (YHKIMH, HauOoJbllee U
HalMEHblIee 3HaueHus (QYHKIMHM Ha MPOMEXYTKE;, YMEHHE IPOBOJUTH HCCIIEAOBAaHHE
INZENIVIH

YMEHHUE UCIOJIb30BaTh CBOMCTBA U I'pauKu (QYyHKIMHA 17 peleHUs YpaBHEHUN, HEPAaBEHCTB U
3aJad C Tapamerpamu; H300pakaTb Ha KOOPAMHATHON IUIOCKOCTH MHOXKECTBA PpEIICHUH
YPaBHEHM, HEPABEHCTB U UX CHCTEM;

yMeHuEe CBOOOJHO ONEpUPOBaTH MOHATHSAMH: TIOCIEIOBATEIBHOCTh, apupMeTHUECKas
nporpeccusi, TreoMeTpuYeckas Iporpeccusi, OecKOHe4YHO yObIBawolias TreoMeTpudecKas
porpeccusi; YMEHHE 33/1aBaTh MOCIIEA0BATEIEHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX
(opmyu;

YMEHHUE ONEPHPOBATH MOHATUSMHU: HEMPEPHIBHOCTh (YHKIIWHU, aCUMIITOTHI rpaduka GyHKIUH,
nepas M BTOpas NpPOM3BOJAHAs (DYHKIUHM, TIE€OMETPUUYECKHUH M (U3NYECKUH CMBICI
POM3BOJIHOW, MEpBOOOpa3Hasi, OINpPENEICHHBId WHTETpaj; yMEHHE HaXOIUTh ACHMIITOTHI
rpa¢uka (YyHKIMH; YMEHHE BBIUUCIATH HPOM3BOJIHBIE CYMMBI, IPOM3BEACHUS, YAaCTHOIO U
KOMITO3UIIUH (PYHKIHI, HAXOIUTHh YPAaBHEHHE KacaTeIbHOU K TpauKy (yHKIIUH;

YMEHHE HCIOJb30BaTh IPOM3BOAHYIO [UId HCCIefOoBaHMs (YHKIMH, A8 HAXOXKAECHUS
HAWTYYIIEro PeIIeHNs B MPUKIIATHBIX, B TOM YHCIIE CONMATBHO-DKOHOMHYECKUX U (PU3NIECKUX
3ajjayax, A ONpeAETeHHUs CKOPOCTH M YCKOPEHHS; HaXOJUTh IUIOMAAU U 00BeMbl QUryp ¢
MOMOIIBI0 WHTETpaja; MPUBOIUTH NMPUMEPHl MAaTEMaTHYECKOTO MOAEITHPOBAHUS C MOMOIIBIO
muddepeHIMaTbHBIX YPaBHEHHUI;

YMEHHUE ONEepUpPOBATh MOHATUSMHU: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YMCIIa,
MOIyJdb M apryMEeHT KOMIUIEKCHOIO 4ucia, ¢opMa 3alucd  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TPUTOHOMETpPHYECKass W  anreOpamdeckas); yMeTb  IPOU3BOJHUTH
apupMeTHuecKue eHCTBUSA ¢ KOMIIJIEKCHBIMHM YUCIAaMM; IPUBOAUTH IPUMEPbI UCHOIb30BaHUS
KOMILIEKCHBIX YHCET;

yMeHHue CBOOOJIHO ONEepUPOBATH MOHATUAMMU: cpe/iHee apupMeTndeckoe, MeJuana, HauOoJbIee
U HaWMCEHbIIEEe 3HAUCHHs, pa3Max, IUCIIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE JJIS OIHCAHHS
YUCJIOBBIX JIAaHHBIX; YMEHHUE HCCIIEJOBaTh CTAaTHUCTUYECKHUE JlaHHBbIe, B TOM 4YHCIE C
NpUMEHeHHEeM TpaUYecKuX METOJIOB M DJEKTPOHHBIX CPENCTB; rpadUveckd HCCIeNoBaTh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOLIBIO TUarpaMM pacceMBaHUS U JIMHEHHOM perpeccuy;
YMEHHE HaXOIHWThb BEPOSITHOCTH COOBITHA C WCHOJB30BaHWEM TIpadUIecCKHX METOJIOB;
OPUMEHSATH JJIs1 PelleHus 3a/1a4 (GOPMYIIbI CIOKEHUS U YMHOXKEHHUSI BEpPOSATHOCTEH, popmymy
MOJIHOM BeposSITHOCTH, popmyny bepHymin, komOnHaTopHble (akThl U (HOPMYIBI; OLIEHUBATH
BEPOSITHOCTH pPEATbHBIX COOBITHH; YMEHHE OINEpUpOBATH MOHATUAMU: ClydaiHas BEIUYMHA,
pacripenielieHne BEpOSITHOCTEW, MaTeMaTHYeCKOe OXHJAHHWE, IHCIepPCHs W CTaHJapTHOE
OTKJIOHEHUE CITy4allHOW BENMYMHBI, (YHKLUHU paclpeleeHuss U IUIOTHOCTH PAaBHOMEPHOTO,
M0Ka3aTeIbHOT0 U HOPMAIBHOTO paclpe/esieH!il; yMEHHE UCIOIb30BaTh CBOMCTBA M3yUEHHBIX
pacripesieieHuil JUIsl peleHus 3ajad; 3HAKOMCTBO C MOHATUSMM: 3aKOH OOJBIIMX YHCE,
METO/ABI BBIOOPOUYHBIX HWCCIEAOBAaHUI; yYMEHHE MPHBOAWTH TNPUMEPHI TIPOSIBICHHUS 3aKOHA
OOJIBIINX YKCE B IPUPOAHBIX M OOLIIECTBEHHBIX SBICHUSX;

yMEHHE CBOOOJHO ONEpUPOBATh MOHATHUSAMHU: TOUYKA, MpsSMas, IUIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKHH Yroj, ABYTpaHHBIH yroj, TpeXTpaHHBIA yroj, MepeceKaroIuecs,
napajuieNlbHbIe ¥ CKPEIIUBAIONINECS TIPSMBIC, TTAPAIIICTFHOCTD M MEPIICHANKYISIPHOCTD MPSIMBIX
U TUIOCKOCTEH, YroJl MEXJIy HpPSIMBIMH, YroJ MEXAy MpsMOH M IJIOCKOCTBIO, YTOJ MEXIy
TUTOCKOCTSIMH; yYMEHHE HCIIOJIb30BaTh TPU PEIICHHH 3a/a4 HM3y4eHHbIE (aKThl U TEOPEMBI
IUIAHUMETPUH; yMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHUpE; YMEHHE
OTIEPHPOBATh  TMOHATUSMH: MHOTOTPAaHHUK, CEYEHHE MHOTOTPAHHWKA,  MPaBUJIBHBIN
MHOTOT'paHHMK, TIPU3Ma, MUpaMuaa, (pUrypa 1 NOBEpXHOCTh BpAIlEHUs, IIMIMHAP, KOHYC, I1ap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHUS KOHyca M IIIIMHApA, MMapajule]bHBIE OCH WIIH
OCHOBAaHHIO, CEUYEHHE IIapa, IUIOCKOCThb, Kacaromascs cdepbl, IUIUHIpA, KOHYyca; YMEHHE



CTPOUTH CEUEHHE MHOTOIpaHHHMKA, HW300pakaTh MHOTOTPAHHUKH, (QHUTYpHl M TMOBEPXHOCTH
BPALLEHUS, UX CEUYEHUs, B TOM YHCJIE C MOMOILBIO MIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTh
CBOWCTBA T€OMETPUUECKUX (UTYP, CAMOCTOATENBHO (HOPMYITHUPOBATH OMPEACIICHHUS N3Y4aeMbIX
¢buryp, BBIIBUIaTh THIOTE3bl O CBOMCTBAX W MPU3HAKAX TIeOMETpUUYecKuX uryp,
00OCHOBBIBaTh WJIM ONPOBEPraTh HUX; YMEHHE IMPOBOAUTH Kiaccudukanuioo ¢Guryp 1o
pas3JIMYHBIM NIPU3HAKaM, BBIITOJIHATH HEOOXOAMMBIE JOIOJHUTEIbHbBIE TIOCTPOCHHUS,

yMEHHE CBOOOJHO ONEpPHPOBATh MOHATHIMHU: IUIOMAAb (UTYphl, 00beM (QUTypHI, BETHUYHMHA
yIJa, pacCTOSHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSIHUE MEXKIY IPSMBIMHU, PACCTOSTHHE MEXIY
IUIOCKOCTSIMH, IUIOH[aab c(hepbl, IUIOm@Aab IMOBEPXHOCTH MUPAMUABI, TPU3MBI, KOHYCa,
LWIMHApa, 00beM Ky0a, MpsIMOYToJbHOIO Hapajielienunena, NupaMusl, IpU3MBbl, HUINHApPA,
KOHYca, Il1apa; yMEHUE HAXOAUTh OTHOIICHHE 00BEMOB MOAO0HBIX (PUTYD;

yMeHHue CBOOOJHO ONEpUpOBaTh MOHATUAMU: JBH)KEHUE, NapauIeIbHbIM EPEeHOC, CUMMETPHS
Ha IUIOCKOCTH M B INIPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue Moa00usi, MOAOOHbBIE (UTYPHI;
YMEHHUE paclo3HaBaTh paBHblE M NOJOOHBIE (DUIYpbI, B TOM 4YUCIE B NPHUPOJE, UCKYCCTBE,
apXUTEKType; YMEHHE UCIOJIb30BaTh NT€OMETPUUECKUE OTHOLIEHUS, HAXOUTh N'€OMETPUUECKHE
BEJIMYMHBI (IUIMHA, YroJl, IJIOU[ajJb, OObEM) IpHU pELIeHUH 3ahady M3 JAPYTHX Y4eOHBIX
IIPEIMETOB U U3 pEaJIbHOM JKU3HH;

yMEHHE CBOOOJHO ONEpPUPOBATH HMOHATHAMM: IMPSIMOYIrOJibHAas CUCTEMa KOOPAMHAT, BEKTOP,
KOOpJMHAThl TOUKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB, IIPOU3BEIECHHUE BEKTOpPA HA YHCIIO,
pasyioKeHUe BEKTOpa Mo 0as3ucy, CKaIsIpPHOE MPOU3BEJCHHUE, BEKTOPHOE NMPOU3BEICHHE, Yol
MEXJly BEKTOPAMU; YMEHHUE HCII0JIb30BATh BEKTOPHBIM M KOOPAMHATHBIA METOJ NIl PElleHUs
reOMETPUYECKUX 3a/ad M 3ajad JPyrux Y4eOHBIX MPEeIMEeTOB; OMNEpUpPOBAaTh IOHITUSMU:
MaTpuia 2 x 2 u 3 X 3, onpeaenuTenab MaTpULbl, FTEOMETPUUECKUI CMBICI OIIPEASIUTENS;
YMEHHUE MOJIEIMPOBATh peaJIbHble CUTyallUHd HA SI3bIKE MATEMAaTHKH; COCTABISATb BBIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA U HX CUCTEMBI 10 YCJIOBUIO 3aJlauM, MCCJIEI0BaTh IOCTPOECHHbIE
MOJIEJIM C UCHOJIb30BAHUEM almapara anreOpbl, HHTEPIPETUPOBATh MOJYUYECHHBIH pe3yJbTar;
CTPOUTh MaT€MaTUYECKUE MOJENN C MOMOIIbIO T€OMETPUUECKUX MOHSITUN U BEIMYUH, pellaTh
CBSI3aHHBIE C HHMMU HPAaKTUYECKHE 3aJjaud; COCTABIATh BEPOSTHOCTHYIO MOJENIb U
UHTEPIIPETUPOBATh IOJYYEHHbIM pE3yibTaT, pellarb MPUKIAJAHbIE 3aJaud CpelCcTBaMU
MaTeMaTHYeCKOro aHalu3a, B TOM YHCJIE COIMAIbHO-?)KOHOMHUYECKOTO U (U3NYECKOTrO
XapakTepa;

yMEHUE BBIOMpaATh MOAXOIAMIMNA METOA Ul pEeLIeHUs 3ajayd; MOHMMAaHUE 3HAUYUMOCTH
MaTeMaTUKd B M3yYEHUH NPUPOJIHBIX U OOIIECTBEHHBIX IPOLECCOB M SBICHHUM; yMeEHUeE
pacrio3HaBaTh MpPOSIBICHUE 3aKOHOB MaTEMAaTUKHU B MCKYCCTBE, YMEHHE NPHUBOJUTH MPUMEPHI
MaTE€MaTUYECKNX OTKPBITHM POCCUICKON U MUPOBOW MaTeMAaTHYECKOW HAYKH.

4. OBbEM IJUCHUIIJIMHBI U BUIbI YUYEBHOM PABOTBI
OO0mmit 00beEM AUCHUILIMHBI COCTABIIIET 328 aKaJeMUUYECKUX YaCOB.

Ounas popma

Bun yuebHoit paboTbl Bcero gacos I Cemectpet 5
AyIuTOpHBIE 3aHATHS (BCEro) 328 136 192
B TOM YHCIIE:
Jlextuu, ypoku (JI) 134 64 42
[Tpaktuueckue 3ausatus (I13) 178 64 84
KoHcynbranus 2 - 2
CamocrositesibHas padora (Bcero) (CP) 48 4 44
B TOM YHCIIE:
CamomnoaroToBka (caMoCTOSITEIbHOE U3yUEHHE Pa3elioB,
npopaboTKa M MOATOTOBKA M MOBTOPEHHUE JIEKITMOHHOTO 48 4 m
MaTepHajja 1 MaTepuajia ydeOHUKOB U y4eOHBIX MOCOOHI,




MOJITOTOBKA K MPAKTHICCKUM 3aHATHSIM )

j 24 4 20
dopma MPOMEKYTOUHON aTTeCTAIUN KOHTp. pab | sK3aMeH
OO0mwmii 00beM, Yac 328 136 192

5. COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

5.1 Conep:xanue TUCUMIIIIMHBI

Ne
HaumenoBanue pasnena
paszzena
(Tembl)
(Tembl)

Coneprkanue pasjena (TeMbl)

MaremaTuka: ajiredpa 1 Ha4aJia MATEMaTHYECKOr0 aHAJIM3a

1 IToBTOpEeHune

Pemenne 3amauy ¢ HKCHIONB30BAHUEM CBOMCTB YHCEN U
CHCTEM CUMCIICHUS, JETUMOCTH, A0JIE U YacTeW, MPOLEHTOB,
MoayJel uucen. Pemenne 3aiad ¢ MCIONb30BAHUEM CBOMCTB
CTeTIeHEH W  KOpHEH, MHOTOWICHOB, HpPeoOpa3oBaHUit
MHOTOYJICHOB M JPOOHO-pallMOHAIBHBIX  BBIPAKEHUM.
Pemienue 3amad ¢ MCHONB30BaHWEM TPagyCHOM MEpPHI yIJIA.
Mopynb unciia U ero CBOMCTBA.

DJIEMEHTHI TEOPUHU
2 MHOECTB U
MaTeMaTUYECKON JTOTUKHA

MHoxecTBa  (YHCIIOBBIC, TI'E€OMETPUYECKHX  (uryp).
XapakTepucTUYecKoe  CBOMCTBO, JJIEMEHT  MHOKECTBa,
MycToe, KOHEYHOe, OeckoHeuHoe MHOkecTBO. CrocoObl
3a/laHus MHO>KECTB [ToamHOXkecCTBO. OTtHoteHus
MIPUHAJIC)KHOCTH, BKJIIOYEHHS, paBeHCTBa. Onepaiuu Haj
MHoOkecTBaMu. Kpyru Oiinepa. Koneunble u OGeckOHEUHbIE,
CUYETHBIC U HECUETHBIE MHOXKECTBA.

VctuHHBIE M JIOKHBIE BBICKA3BIBAHUS, OMNEPALUU HaJ
BBICKA3bIBAHUSIMHU. AnreOpa  BBICKa3bIBaHWI. CBsi3b
BBICKA3bIBaHUI ¢ MHOkecTBaMU. KBaHTOPBI CYIIIECTBOBAHUS U
BCEOOIIIHOCTH.

3akoHbl JOTUKKA. (OCHOBHBIE JIOTHYECKHE IIpaBHIIA.
Pemenne normueckux 3amad € MCIOJIB30BAHUEM KPYTOB
Diinepa, OCHOBHBIX JIOTUYECKUX MPABUIIL.

VYmozakmouenusa. OOOCHOBaHUS M JOKA3aTelIbCTBO B

MaTeMaTHuKe. TeopeMsl. Bunst MaTeMaTHYECKUX
yTBepKIeHU. Buabl nokasarenscTB. Maremarndeckas
UHIYKIUS. YTBepKACHUA: oOpartHoe JAHHOMY,

MPOTUBOMNOJIOKHOE, 00paTHOE MPOTHBOIOIOKHOMY JTaHHOMY.
[IpuzHak ©u CBOWCTBO, HEOOXOAMMBIE U JIOCTATOYHBIE
YCIIOBUS.

OcHoBHas teopema apupmeruku. OCTaTKHM U CpPaBHEHUS.
Anroputm EBknuaa. Kuraiickas Teopema o0 ocraTtkax. Mamnas
teopemMa Depma. q-UUHbIE CHCTEMBI cuucieHus. DyHKuus
Diiniepa, YUCI0 U CyMMa JeJIUTeNel HaTypaJIbHOTO YHCIIA.

JlelicTBUTENIbHBIE YHUCIIA.
ToxaecTBeHHbIE TPpeoOpa3oBaHUs.
Crenenb C JCUCTBUTENILHBIM IOKa3aTeleM, CBOMCTBA

3 Yucia n BEIpaXKEHUS CTEIICHHU.
Jlorapupm umcna, cBoiictBa mnorapudma. JlecATHUHBIN
agorapudm. Yucno e. Harypanbubiit  norapugm.
[TpeoOpa3oBanue Jorapu(pMUIECKUX BHIPAKECHUH.
Pemenne 3amad ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB H
4 YpaBHEHUs U HEPABEHCTBA

CUCTCM HCPABCHCTB C OJHOM HepeMCHHOﬁ, C MPUMCHCHUCM




N300pakeHHs YUCIOBBIX IPOMEKYTKOB.

['paduueckoe penieHre ypaBHEHUN 1 HEPABEHCTB.

HppanmoHanbHble ypaBHEHUS U HEPABEHCTBA.

IIpocreiilne nokasaTenbHble YpaBHEHUS U HEPABEHCTBA.

Cucremsl MOKa3aTenbHbIX YPABHEHUH U HEPABEHCTB.

Jlorapugmuueckue ypaBHEHUS U HEPAaBEHCTBA.

CucteMmsl JorapupMUUECKUX YpaBHEHUI U HEPABEHCTB.

TpuroHomeTprdecKkue ypaBHEHNs U HEPABCHCTBA.

CucreMpl TPUrOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB.

Meron HHTEPBAIIOB [JI PELICHUS HEPABEHCTB.

I'paduueckue MeTONbI pelIeHUs] ypaBHEHUH U HEPABEHCTB.
Pemenne  ypaBHEeHMH M HEpPaBEHCTB,  COAEpPKALUX
IIEPEMEHHYIO T10]] 3HAKOM MOJYJIS.

Cucrempl  IOKa3aTelbHbIX, JOTapUPMHUUECKUX |
UPPALMOHAIBHBIX ypaBHeHUH. CHCTEMBI I10Ka3aTEIbHBIX,
Jorapu(pMHUECKUX HEPABEHCTB.

YpaBHEHHUsI, CUCTEMBI YPABHEHUH C IAPAMETPOM.

DyHKIMHU

Crenennasi yHKIUS U €€ CBOHCTBA, U rpaduK.

Bzaumuo oOpatHele  Qynkuumu. ['paduku  B3auMHO
00paTHbIX (PYHKIIHH.

Pemenue 3aia4 ¢ UCMOIb30BaHUEM YHMCIOBBIX (QYHKLUUH U
ux rpapukoB. Vcrmomp3oBaHWE CBOWCTB W TpaduKOB
JUHEWHBIX M KBaJpaTM4YHBIX  (QYHKUUH,  OOpaTHOM

MPOTIOPIUOHATIBHOCTH U PYHKIIUU Y = \/; .

[Toka3zarenbHas (YHKIHS U €€ CBOWCTBA, U TpaduK.

Jlorapudmuueckas GyHKIUS U €€ CBOWCTBA, U rpaduK.

TpuroHomeTpudeckas OKpyXKHOCTb, paldaHHAs Mepa yria.
CuHyc, KOCUHYC, TaHI€HC, KOTAHI€HC MPOU3BOJILHOTO YIJa.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO M CIICACTBUS W3
HETO.

3HayeHUs TPUIOHOMETpHYeCKMX (yHKIuH mis yrios 0°,

0 420 £00 on0 0 0 nTnn
307, 457, 60°, 90°, 180°, 270". (0, —, —,—, —,panx). opmyibl
6 43 2

CIIO)KEHUSI ~ TPUTOHOMETPUYECKHUX  (QYHKUUH,  (GOopMyIisl
NpUBEICHUS, (OPMYIIBI TBOMHOTO apTyMEHTAa.
Tpuronomerpudeckue GyHKINU.
Tpuronomerpuueckie QYHKIUH Y =COSX,y =SInx,y = tgx
OyHKIHs y = Ctgx . CaoiicTBa u rpaduxu
TPUTOHOMETPHUYECKUX (PYHKIIUH.

OOpatHble TPUTOHOMETpUYECKHUE HYHKIINU.

APKKOCHHYC, apKCHHYC, apKTaHT'€HC YHUCIa. APKKOTAHT€HC
gucna. [IpocTeiimie TPUTOHOMETPHYECKHE  YpPaBHEHUSI.
Pemenue TpUroHOMETpHUUYECKUX YpaBHEHUH.

OOpaTHbIe TPUTOHOMETPUUECKHE (QYHKIIMH, UX CBONCTBA U
rpa¢puku. Pemenue mnpocTeHIIMX — TPUTOHOMETPUUECKUX
HEPaBEHCTB.

Hynu  ¢yHKuMHM, TpOMEXYTKH  3HAKOIIOCTOSIHCTBA,
MOHOTOHHOCTh. HamOomnpliee w HaWMEHbIIEe 3HAYCHUE
¢bynkuuu. [Tepuoanueckue GyHkIu. YeTHOCTh U HEYETHOCTD
¢bynkuii. CoxHble QYHKIHH.

ITpeoOpa3oBanust rpapukoB (GYHKUMH: CHABUT BIOJb
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KOOPJMHATHBIX OCEH, pacTsXKEHUE M CKaThe, OTpaKeHHE
OTHOCHUTEJIbHO KOOPJIMHATHBIX OCEH.

DJIEMEHTEI
MaTeEMaTUYECKOr0 aHaIn3a

[IpousBonnas ¢yukiuu B Touke. KacarenpHas k rpaduxy
¢ynkumu.  eomerpuueckuit.  u  (QUBMYECKHHA  CMBICI
npou3BogHOW. [Ipom3BOJHBIE 3JIEMEHTApHBIX  (PYHKITUH.
[TpaBuna quddepeHnrpoBaHus.

Bropas nmpousBosHas, ee TeOMETPUUYSCKUA U (PU3NUECKUIA
CMBICII.

[TonsiTrie o HempepbIBHBIX (PyHKIMAX. TOUYKH PKCTpeMyMma
(MakcumyMa ¥ MuHHMyMa). MccinenoBaHue sieMeHTapHBIX
GbyHKIMI HA TOYKH SKCTpeMyMma, HauOoJIblliee ¥ HauMEHbIIIee
3HA4YEeHUE C TOMOIIbI0 pou3BoaHOU. [locTpoenue rpadukos
byHKIIMIT ¢ TOMOUIBI0  MpOU3BOAHBIX.  [IpumeHeHHe
IIPOM3BOHON IIPU PEIICHUH 3a]1a4.

[TepBooOpaznas. [TepBooOpa3HbIe 3JIEMEHTapHBIX
¢bynkuunii. [lnomane kpuBonuHeitHON Tpameuuu. Popmyna
Hrrorona-JleiiOnuma. OnpeneneHHbIN UHTETpal.

Beraucnenne toiomaneid Mmiockux ¢GUryp M 0O0BEMOB Te
BpAICHHS C IIOMOIIbIO HHTETpaJIa.

MarteMaTHKa: BEPOSITHOCTD M CTAT

HCTHKA

CrarucTtuka u Teopust
7 BEPOSATHOCTEM, JIOTUKA U
KOMOWHATOPHKA

Pemenne 3amau  Ha  TabimmyHOe UM rpaduuecKoe
MpECTAaBICHUE JaHHbIX. VICnoyib30BaHME CBOMCTB H
XapaKTepUCTUK YHMCIOBBIX HAaOOpOB: CpPEeIHUX, HauOOJBIIETO
Y HAaWMEHBIIETO 3HAYEHUs, pa3maxa, aucrepcuu. Pemenwne
3ajjady Ha OIpeJesieHNe YacTOThl U BEPOSITHOCTH COOBITHH.
Belunciienre BEpOSTHOCTEH B ONBITaX C PAaBHOBO3MOYKHBIMHU
AJIEMEHTapHBIMU MCXOAaMHU. Perienue 3anad ¢ NpuMEHEHUEM
KOMOMHAaTOpuku.  PemieHue  3agau Ha  BBIYMCIICHHE
BEPOSITHOCTEH  HE3aBUCUMBIX  COOBITHH,  NpUMEHEHUE
bopMysIbl  CIOXKEHUS BeposTHOCTeW. Permenue 3amad ¢
IPUMEHEHUEM JAMarpaMM OWJepa, JepeBa BEPOSTHOCTEH,
bopmynel bepryin.

YcnosHas BEPOSITHOCTb. IIpaBumno YMHOKEHHUS
BeposiTHOCTEN. DOpMyIsia IOJIHON BEPOSITHOCTH.

JIMCKpeTHbIE Cily4alHbIE BEIUYMHBI WU PACIpPEICIICHHUS.
HesaBucuMmele ciydalinble BeIMYUHBL. Pacnipenenenne cyMMbl
Y IIPOU3BEICHUS HE3aBUCHUMBIX CIIy4alHBIX BEJIUYMH.

MareMarnueckoe OXHIAHUE W AUCIEPCHS CIIydailHOU
BEIIMYUHBL. MaTeMaTuyeckoe OXUJaHue U JUCIIEPCHUS CYMMBI
CIy4allHbIX BeJIMYHMH. ['eomMeTpuyeckoe pacrpeaeieHue.
bunoMualbHOE pacpeeeHue U €ro CBOMCTBA.

HemnpepsiBable  ciywailHble  BennuuHbl. [loHsATHE O
IIJIOTHOCTU BEPOSTHOCTH. PaBHOMEpPHOE pacmpeencHue.

ITokazaTenbHOE pacnpenesieHne, ero napamMmeTpsl.

IlonsTne o HOpManbHOM pactpezaeineHuu. [lapamerpsl
HOpPMAJIBHOTO  pacmpeneneHus.  llpumepbr  ciydaiHBIX
BEJIMYMH, IOJJYMHEHHBIX HOPMaJIbHOMY 3aKOHY (IIOTPEIIHOCTD
U3MEPEHMI1, POCT YETIOBEKa).

HepasencrBo YeOnimeBa. Teopema bepnymin. 3akoH
OonpiIMX  yucen.  BbIOOpOuYHBIH ~ METOJ — M3MEpEeHHUs
BeposiTHOCTeW. Ponp 3akoHa OoOJIBIIMX 4YHMCEN B Hayke,

pHUPOJIE€ U OOIIECTBE.
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KoBapuanuss naByx ciayvaiiHbix BenuuuH. [loHsitue o
koddpuimente koppemsinun. CoBMECTHBIC HAOIOICHUS IBYX
CITy4alHBIX BEJINYMH. Br16opounbrii koa(purmeHT
KOPPEISIIH.

8

TexkcToBbIE 3agaun

Pemenne 3amau Ha JBMXKEHHME UM COBMECTHYIO paboTy C
ITOMOIIBIO JIMHEWHBIX M KBAJIPAaTHBIX YPABHEHUHN U UX CUCTEM.

MaremaTuka: reoMmeTpus

I'eomerpus

Pemenne 3amau ¢ mNpUMEHEHHUEM CBOMCTB (uryp Ha
IUIOCKOCTH. 3aJa4d Ha J0Ka3aTeIbCTBO U IIOCTPOCHHE
KOHTpHnpumepoB. Mcnosb30BaHuE B 3ajJadax IMPOCTEUILHNX
JOTUYECKUX IpaBwl. Pemenue 3amad ¢ HUCIOJIb30BaHUEM
TEOPEM O TPEYTOJIbHUKAX, COOTHOLIEHUN B NPAMOYIOJIbHBIX
TPEYyrojbHUKaX, (PaKTOB, CBSI3aHHBIX C YETHIPEXYTOJIbHUKAMHU.
Pemenue 3amau ¢ ucnonb3oBaHUEM (DAKTOB, CBSI3AHHBIX C
OKpPYXHOCTSIMU. PelieHne 3aja4 Ha U3MEpPEHMsI Ha IIJIOCKOCTH,
BBIYMCIICHHUE [UIMH M ILIOIIaael. Penenue 3a1a4 ¢ NoMOIIBIO
BEKTOPOB U KOOpPAMHAT.

Harnsgnas crepeomerpus. durypel U ux u300pakeHUs
(xy0, nupamuza, npusma). OCHOBHbIE MOHATHS CTEPEOMETPUN
u ux cBoiicTBa. Ceuenus Kky0a u TeTpasipa.

Touka, npsAMas U IUIOCKOCTb B IPOCTPAHCTBE, aKCHOMBI
CTEpEOMETpUA M CIEACTBHA U3  HUX. B3aumHoe
pacrojoKeHUe MpsAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.
[TapajutenbHOCTh IPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE.
N300parkeHre NpocTEHIINX MPOCTPAHCTBEHHBIX (QUIyp Ha
IIJIOCKOCTH.

PaccrosiHust Mexty (purypamu B IpOCTPAHCTBE.

Vsl B npoctpaHcTBe. llepneHauKyasaspHOCTh HMPSMBIX U
IJIOCKOCTEM.

[Tpoeknus burypsi Ha  TUIOCKOCTb. [Tpusnaku
NEPIEHANKYJIAPHOCTH OpsAMBIX U IIJIOCKOCTEH B
IIpocTpaHcTBe. Teopema 0 Tpex MepHeHIUKYIIpaXx.

MHoOrorpaHHuKkH. [Tapannenenunen. CBolicTBa
NpsIMOYTOJIBHOTO Mapaenenunena. Teopema Iludaropa B
npoctpanctse. [Ipusma u nupamuga. IlpaBunbHas nupamuaa
U npaBwibHas npusma. [Ipsmas nupamuga. OJIEMEHTHI
IIPU3MBI U TUPAMUIBIL.

Tena BpamieHus: UWIMHAP, KOHyC, cdepa u 1map.
OcHoOBHBIE CBOMCTBA NPSAMOr0 KPYroBOIO MWJIMH/PA, IPSIMOTO
KpyroBoro konyca. M3o0paxkeHue Ten BpalleHUs Ha
IIJIOCKOCTH.

[IpencraBienne o0 yC€YEeHHOM KOHYCE, CEYEHHsI KOHyca
(mapasuiebHOE OCHOBAHUIO U MPOXOJSINEe Yepe3 BEpIINHY),
CeUeHHUs LMIuHApa (mapaielbHO U MEPHEHANKYISIPHO OCH),
cedyeHus mapa. PasBepTka HUIMHIApA U KOHYCA.

[Ipocreiiine KOMOWHAIMM MHOTOTPAHHUKOB U Tel
BpallleHUs  MEeXIy coOoi.  BplumcieHue  >I€MEHTOB
MIPOCTPAHCTBEHHBIX (uUryp (pedpa, TuaroHaiu, yribl).

[Inomans MOBEPXHOCTH MPABUIBHON IMUPAMHUJIBI U TIPSIMOU
npusMbel.  [lmomane MOBEPXHOCTH  IPSIMOTO  KPYrOBOTO
LUJIUHAPA, IPAMOT0 KPyroBOro KOHYycCa U LIapa.

[Tonsitue 06 o6beme. O6beM MUPaMHJIbI U KOHYCA, TPU3MBI

12



u mwmHapa. O6vem mapa. OO0bEeMBI MHOTOTPAHHHKOB.
OO6bembl Ten BpamleHus. AKCHOMBI o0bema. BriBoa ¢opmyin
00BEMOB TMPSAMOYTOJIBHOTO Mapajuiesienunesna, MNpU3Mbl U
nupamuabl. GopMynbl A HAXOXKICHUS oO0beMa TeTpadzapa.
Teopembl 00 OTHOIICHUSIX 0OHEMOB.

[Tono6upie Tena B mpoctpaHcTBE. COOTHOLICHUS MEXKITY
IUIOINAASIMU TOBEPXHOCTEN U 00BbEMaMu MOAOOHBIX Tell.

JIBuKEHMsT B IPOCTPAHCTBE: MApaJJICJIbHBIN IEPEHOC,
LEHTpaJlbHasl ~ CUMMETPHUS, CHMMETPUS  OTHOCHUTENIBHO
IUIOCKOCTH, ToBOpOT. CBolicTBa ABMxeHUH. I[lpumeHeHue
JIBYDKEHUH IIPH pelLieHUH 3ajay.

[TpunoxeHuss uHTETrpaja K BBIYMCICHUIO OOBEMOB U
noBepxHocTed Ten BpameHud. Ilnomans cdepudeckoro
nosca. O6wvem mapoBoro cios. Ilpumenenne oO0BEMOB IpH
pEeLIeHUH 3ajay.

[Tnomans cdepsl.PasBeprka muwimmHApa ©  KOHYCA.
[Tnomanb MOBEpXHOCTH LIMIMHAPA U KOHYCA.

KomOunHaimu MHOTOTpaHHUKOB U TEJl BpaIlleHUsI.

10

BekTopel 1 KOOpIMHATHI B
IIPOCTPAHCTBE

Bektopsl u koopauHaTel B mpocTpaHcTBe. Cymma
BEKTOPOB, YMHOXXCHHE BEKTOpa Ha YHCJIO, YroJl MEXIY
BekTopamu. KojulMHeapHble W KOMIUIAHAPHBIC BEKTOPBI.
CkaysipHOE TIPOM3BEICHIE BEKTOPOB. TeopemMa 0 pa3ioKeHUH
BEKTOpa IO TPEM HEKOMILIaHApPHBIM BekTOopam. CKasipHOE
IIPOM3BEJICHUE BEKTOPOB B KoopauHartax. lIpumenenue
BEKTOPOB IIPH PEIICHUH 3aJ1ad HAa HAXOXKJICHUE PACCTOSHUM,
JUIMH, TUIOIIaell 1 00BEMOB.

VYpaBHEHHE IUIOCKOCTH B IIPOCTPAHCTBE. YPaBHCHHE
cheppl B mpoctpaHcTtBe. dDopMyna UIsI  BBIYUCICHHS
PacCTOSIHUS MEKIY TOYKAMH B IPOCTPAHCTBE.

Pemenne 3agad W JTOKa3aTelbCTBO TEOPEM C ITOMOIIBIO
BEKTOPOB M METOJAOM KOOpPJAWHAT. DIIEMEHThl TE€OMETPUH
Macc.

11

Uctopus mateMatnku
Mertoabl MaTeMaTUKU

Hcropus matematuky. Britajg BBIAAIOINIMXCS MATEMAaTUKOB
B Pa3BUTHE HAyKH; pOJIb MaTeMaTWKU B pa3BuTuu Poccum.
Meronsl MaTE€MaTUKHU. ITpumepsl MaTEMaTUYECKUX
3aKOHOMEPHOCTEN B pupoJe, B TOM quCIIe
XapaKTEePU3YIOLIUX KPacOTy U COBEPILIEHCTBO OKPYXKAIOLIETO
MHpa U NPOU3BEACHUN UCKycCTBa. [IporpamMMHbIe cpeacTBa u
IEKTPOHHO-KOMMYHHUKAI[UOHHBIE CUCTEMBl IIPU PEILLIECHUU
MaTEMaTHYECKHX 3a]ady.

5.2. CTpykTypa TMCHUILUTUHBI (TEeMATHYECKOE MIAHUPOBAHUE)
Ounas dpopma 00yueHus

Ne KommuecTBo vacoB
;Eizi[/g)a HaumenoBanue pasnena (TeMbl) Beero T 113 (C) CP
1 cemecTp
1 MaremaThka: anredpa 1 Havyaja
MaTEeMaTHYeCKOro aHaJln3a
1.1. IToBTOpEeHME 6 4 2 -
1.2. DJIEMEHTHI TEOPUH MHOYXECTB u 6 4 2 -
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MaTE€MaTUYeCKON JJIOTUKHU
1.3. | Uncna u BelpaskeHuUs 14 8 6 -
1.4. VYpaBHEHUs U HEPABEHCTBA 24 8 14 2
1.5. DYHKIMU 16 8 8
2 Martemartuka: BepOsITHOCTh U CTAaTUCTHKA
21 Cratuctuka W TEOpHUs BEpOSITHOCTEM, 17 14 > 1
JIOTUKa U KOMOWHATOpUKa
3. I'eomeTpus
3.1 ['eomerpus 49 18 30 1
ATtTecTanus 4
Hmoezo 136 64 64 4
2 ceMecTp
| Maremaruka: anredpa u Hayaa
MaTEeMaTHYECKOro aHaJIu3a
1.6. DJIEMEHTHl MaTEMAaTUYECKOIO aHAJIN3a 40 16 24 8
1.7. DYHKIMH 32 12 20 8
2 Matemartuka: BEpOSITHOCTh U CTaTUCTHKA
29, Cratuctuka W TeOpus BEpOSITHOCTEH, 12 ’ 10 6
JIOTUKA U KOMOWHATOpUKa
2.3. TekcToBble 3a7aun 10 2 8 6
3. ['eomeTpus
3.2 ['eomerpus 10 4 6 4
3.3 BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 14 4 10 4
34 Hcropus MAaTEMaTUKU. Mertobl 8 ) 6 >
MaTeMaTHUKH.
ATtrtecranus 20
KoHcynbranus 2
Hmoezo 192 42 84 44
OO0muii 00beM, yac 328 106 148 48
5.3 IIpakTH4yecKkue 3aHATHSA U CEMHHAPBI
Ounas Gpopma oOyueHHs
No Ne paznena Tema KonmuectBo
n/m (TeMbr) 4acoB
1 1.1 IloBTOpeHune 2
2 1.2 DJIEMEHTHI TEOPUH MHOXKECTB U MATEMATHUYECKOM JIOTUKH 2
3 1.3 Yuciia v BeIpa)KeHUS 6
4 1.4 YpaBHEHUs U HEPABEHCTBA 14
5 1.5 OyHKIUU 8
6 3.2 I"'eomeTpus 30
7 1.6 DJIEMEHTHl MAaTEMaTUYECKOr0 aHaJn3a 24
8 1.7 DOyHKIMU 20
Cratuctuka W Teopusi  BEPOSATHOCTEH, JIOTUKA U
9 2.2 12
KOMOWHATOPHKA
10 3.2 I"'eomeTpus 6
11 3.4 BekTopbl M1 KOOpAMHATEI B POCTPAHCTBE 10
12 3.5 MeToabl MaTEMAaTUKU 6
OO0muii 00beM, Yac 148




5.4 JlaGopaTopHbIe padoThI

Ne
/o

Ne paznena HaunmenoBanue 1a60paTopHBIX paboT Konunuectso
(Tembl) 4acoB

5.6 CaMocTosiTeJIbHOE N3y4YeHHe Pa3/1esioB (TeM) TUCHUILINHBI

Ounast popma 00ydeHHS

No Ne pazpnena KonnuectBo
Bormpocsl, BEIHOCHMBIE Ha CaMOCTOSITEIPHOE U3yUEHUE
/11 (TemBI) 4acoB
6. YYHEBHO-METOAUYECKOE n NH®OPMAIIMOHHOE OBECIHEYEHHUE
JUCHHUITIMHBI

1.

6.1. OcHoBHasi IMTEpaTypa

Anrebpa u Hayana MmareMatuueckoro ananuza. 10-11 kmaccel. ba3oBelii 1 yriayOneHHbIH ypOBHHU:
yueOnuk / 1. A. Amumos, 10. M. Komsirun, M. B. Tkadesa, [u ap.]. - 12-e u3a., crep. - Mocksa:
[Ipocsemienue., 2024. - 464 c. - ISBN 978-5-09-112136-0. - Tekct: snexrponHsid. - URL:
https://znanium.ru/catalog/document?pid=2157448

MaremMaruka: aireOpa W Havaja MaTEMaTHYECKOIro aHaiau3a, reomerpus. ['eomerpus: 10—11-i
KJIacChl: 0a30BBIA W yriryOsieHHBIH ypoBHU: ydueOHuk / JI. C. ArtanacsH, B. ®@. Byrysos, C. b.
Kanomues [u ap.]. — 12-e usa., crep. — Mocksa: [Ipocsemenue, 2024. — 287, [1] c.: w1 —
MI'Y — mxone). — ISBN 978-5-09-112137-7. - Tekcr: osnektponHbid. - URL:
https://znanium.ru/catalog/product/2157048

6.2. JlonoHUTENIbHAS IUTEpaTypa

1. I'yceB, B.A. Teomerpus: ydyeOHOe moOcoOMe Ui CpeaHero mnpodecCHOHATBHOTO
obpazoBanusi /| B. A.I'yce, U. b. Koxyxos, A. A.IlpokodpbeB. — 2-¢ u3A., uUcnp. ¥ JOM. —
MockBa: WznatensctBo FOpaiit, 2024. — 280 c. — (IlpodeccuonansHoe obOpazoBaHue). —
ISBN 978-5-534-08897-7. — Tekct: anexTpoHHbI // OOpa3zoBarenbHas miaatrgopma IFOpaiit
[caiiT]. — URL: https://urait.ru/bcode/541432

2. I'yces, B. A. Maremaruka. ['eomerpus. bazoBbiif ypoenb: 10—11 kiaccel : ydaeOHUK aist
cpeanero obmero odpasosanusi / B. A. I'yces, . b. Koxyxos, A. A. IIpoko¢preB. — 2-e u3n.,
ucnp. u gon. — Mocksa: UznatensctBo Opaiit, 2023. — 281 c. — (OOmeo6pa3oBarenbHbIN

mukia). — ISBN 978-5-534-16085-7. — Tekcr: snexTpoHHbIH // OOpa3oBarenbHas miaTgopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/530392

3. boromonos, H. B. MaremaTuka. AnreOpa n Hayana aHanusa. bazoBsiii ypoBens: 10—11
KJIacChl: y4yeOHMK s cpeaHero oomero oOpasoBanuss / H. B. BoromonoB. — Mocksa:
WznarensctBo FOpaiit, 2023. — 241 c. — (O6ueobpazoBarenbHblil uki). — ISBN 978-5-534-
16084-0. — Texct: anextponnsiii // OOpaszoBarenvHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/530391

Cesepo-KaBkascKuii couManbHbIi MHCTUTYT

BMBSTAOTEYHO-UHDOPMALIMOHHBIA
LIEHTP

2024-2025 yyebHblitrog,

6.3. IIporpammHoe obecnieuenune
Microsoft Windows unu Slagexc 360
Microsoft Office Professional Plus 2019
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https://znanium.ru/catalog/document?pid=2157448

Google Chrome nnu Annexc.bpaysep

6.4. ba3pl aHHBIX, WHOOPMALMOHHO-CIPABOYHBIE M NONCKOBbIe cucTeMbl, HHTepHeT-
pecypcsbl

— OOpa3zoBaTenbHbIl pecypc «DJIeMEHTHl OonbInoi Hayku» ((Ppu3nuka, OUONOTHS, XHUMHS,
MaTeMaTHKa, IMHTBUCTHKA) - https://elementy.ru/

— Caiit «MatemaTtuka u Gusnka» - https://educon.by

— O6mepoccuiickuii MmaTemaTuieckuii moprain Math-Net.Ru - http://www.mathnet.ru/

— Hudposoit oopazoBarenpHbIil pecypc [IPR SMART - https://www.iprbookshop.ru/

— O6pazosarenbHas mwiatdopma FOpaiit - https://urait.ru/

— OrtkpoIThIi NekTOpUil yueHbix MI'Y - https://teach-in.ru/

— DnektpoHHO-OubMoTeuHas cucreMa ZNANIUM - https://znanium.com

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

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

— DOmnektponHas oubmmoreunas cuctema «CKCH» https://www.sksi.ru/Environment/EbsSksi

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Jlis peasin3aluy IMCHMILIMHBI TpeOyeTcs claeyolllee MaTepuaibHO-TEXHUUECKOe o0ecIieyeHue:

— i1 TpPOBEICHUS JIEKUUH, YpOKOB — YydeOHas ayJuTOpHs, OCHAallleHHas 0O0OpyJOBaHHEM U
TEXHUYECKUMHU cpencTBaMu 0o0y4yeHHus: yueOHas Meberb, JKpaH, IIPOEKTOP,
KOMIIBIOTEP, PACXOIHBIE MAaTEPHUAIIBI;

— JI7I1s IPOBEJCHUS MPAKTUYECKUX 3aHATUN — yueOHas ayIuTOpHs, OCHAIIEHHas 000pylIOBaHUEM U

TEXHUYECKUMU cpeacTBamu o0y4eHus: yaeOHas Me0eb, 3KpaH, MIPOEKTOP,
KOMITBIOTEP, PACXOAHBIC MAaTepUAIIbl; KAOMHET 0€30MaCHOCTH JKU3HEIEATEIbHOCTH;
— JUI1 OpraHM3aliy CaMOCTOSITENIbHONM paboThl - TIOMELIEHHE, OCHAILEHHOE KOMIIbIOTEPHOMN

TEXHUKOH € BO3MOYKHOCTBIO IMOAKIIOYEHUS K ceTH «MHTepHeT» M obecnedyeHueM JI0CTyna K
AJIEKTPOHHON MH(POPMAITMOHHO-00pa3oBaTebHOM cpeae MHCTUTyTa, pacXoIHbIE MaTepHAIIbL;

— IS TEKYLIEro KOHTPOJIA M HPOMEKYTOUHOW aTTecTaldu - ydyeOHas ayAMTOpHs, OCHALICHHas
000pyJIOBaHUEM M TEXHHUYECKUMH CpeAcTBaMHU oOyueHHs: ydeOHast meOenb, dKpaH, MPOEKTOp,
HOYTOYK, pacXo/IHble MaTepHaJIbl.

8. OCOBEHHOCTH OCBOEHUS JUCHUIIJIMHBI JIMOHAMHA C O'PAHUYEHHBIMH
BO3MOXHOCTAMMU 310POBbSA

OOyuaronmMcess ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pOBBSI TPEAOCTABISIOTCS ClIeUalbHbIE
y4eOHUKH, y4yeOHble MOcOoOMs W JAMJAKTUYECKUE MaTepHalibl, CIEHUalbHbIe TEXHUYECKHE CpEe/ICTBa
0o0y4eHMs KOJUIEKTMBHOTO U WHAMBHUIYaJIbHOTO IOJIb30BaHMs, YCIYTHM acCUCTEHTa (ThIOTOpA),
OKa3bIBAIOIIET0  OOydaromMMcs  HEOOXOOUMYI0  TEXHMYECKYI0 IIOMOLIb, a TaKXe YCIyTu
CYpJIOTIEpEBOUMKOB U TU(dIOCypaonepeBoUUKOB. OpraHuzainus oOecreduBaeT MNeYaTHbIMU W/WIH
ANIEKTPOHHBIMU 00pa3oBaTebHBIMU pecypcamMu B (opMax, aJalTUPOBAHHBIX K OrPAaHUYEHHUSIM UX
310pPOBBAL.

OcBoeHME TUCHUIUIMHBI OOYYalOIIMMHUCA C OTPaHMYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbS MOXKET
OBbITh OPraHU30BAaHO COBMECTHO C JPYTUMH 00YYaIOLIUMHUCS, a TAKXKE B OTJEIIBHBIX TPYIIaXx.

OcBoeHME JUCHUIUIMHBI OO0YYalOIIMMHUCA C OrPaHMYEHHBIMH BO3MOXXHOCTSIMH  37I0POBBS
OCYILIECTBIISIETCS C  y4eTOM OCOOEHHOCTeH  NCHXO(M3MYECKOro  pa3BUTHS, HMHIUBHIYaJbHbBIX
BO3MOKHOCTEN U COCTOSIHHS 37J0OPOBBSI.

B mensix MOCTYmHOCTH TMOJIyueHHs! BBICHIETO0 OO0pa3oBaHMs IO 00pa3oBaTeNbHOM mIporpamme
JUIAMH C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBS IIPU OCBOCHUHU AUCHUILIMHBI 00eCeunBaeTCs:

1) nu1g AuL ¢ OrpaHUYEHHBIMHA BO3MOXKHOCTSIMU 37J0POBbS T10 3pEHHIO:

— MPUCYTCTBUE THIOTOPA, OKA3bIBAIOIININ CTYJEHTY HEOOXOIUMYIO TEXHUUYECKYIO TIOMOIIb C YYETOM
WHAMBUIYAIBHBIX OCOOEHHOCTEH (TOMoraer 3aHATh pabodyee MeCTO, MEPeABUraThCs, MPOYUTATh M
oQOopMUTH 33/1aHKE, B TOM YHCIIE, 3aUChIBasi 01 AUKTOBKY),
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— MUCbMEHHBIC 33/1aHUS, a TaKXKe HHCTPYKUMH O TMOPSAAKE HMX BBINOJHEHHUS O(OPMISIOTCS
YBEJIMYEHHBIM HIPUPTOM,

— crieuagbHble Y4eOHUKH, YIeOHbIE MTOCOOHS U JUIAKTUYECKAE MaTepHuasbl (MMEIOIIHe KPYITHBINA
mpudT Wi ayanodais),

— UH/IMBU]IyaJIbHOE paBHOMEpPHOE ocBelleHrne He meHee 300 Jrokc,

— Ipy HEOOXOAMMOCTU CTYAEHTY AJIsl BBIIOJIHEHUS 3aJaHUs MPEAOCTABISECTCA YBEIMUYMBAIOIIEEe
YCTPOMCTBO;

2) 1St UL ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSAMU 37I0POBbS IO CIIYXY:

— MIPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOUINHI CTYACHTY HEOOXOIUMYI0 TEXHHUYECKYIO IOMOIIbL C
Y4€TOM MHJIMBUAYAJIBHBIX OCOOCHHOCTEN (IIOMOraeT 3aHATh padouee MeCTO, MEepPEeIBUraThCs, IPOUYUTATh
1 0(hOpMUTH 3a/1aHKE, B TOM YHUCIIE, 3aIIUCHIBAS O] TUKTOBKY),

— obecreunBaeTcsl HaJIMYKME 3BYKOYCHJIMBAIOIIEH ammaparypbl KOJJIEKTUBHOI'O IOJIb30BaHMs, IpU
HEO0X0AMMOCTH 00yUaloMIeMycs MPEJAOCTABISAETCS 3BYKOYCHIIMBAIOIIAS alIaparypa WHAMBHYaTbHOTO
I10JIb30BaHMS;

— obecrneunBaeTCs HAISKAIIMMU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHHS HH(OPMAIIHH;

3) A IUL C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMM 3/10pPOBbSl, HMMEIOIIMX HAPYIIEHUS OIOPHO-
JIBUTATEILHOTO arIapara:

— NMCbMEHHBIC 33J]aHUS BBIIOJIHIIOTCS Ha KOMIIBIOTEPE CO CHELHATU3UPOBAHHBIM IPOrPaMMHBIM
o0ecTeYeHneM W HaJJMKTOBBIBAIOTCS THIOTOPY;

— 110 JKeJIAaHUI0 00YYaOLIErocs 3aJaHusi MOT'YT BBINOJIHATBHCS B YCTHOU (hopMe.

IIporpamma cocTtaBieHa B COOTBETCTBMHM C TpeOoBaHusMU DenepanbHOro rocyIapCTBEHHOIO
00pa30BaTeNbHOrO CTaHJapTa cpexHero oOmero oOpasoBanus, yTB. llpmkazom MuHHcTepcTBa
obpa3zoBanus U Hayku P® ot 17.05.2012 1. Ne 413 u OOII.
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