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1.OEJIN U 3AJAYU OCBOEHUA JTUCHHUITINHBI
IeasiMu OCBOEHHUS TUCHUILIMHEL «MaTeMaThKay sBIISIETC:

- (opMHUpOBaHME MPEACTABICHUII O MaTeMaTHKe, KaK YHHBEPCAJIbHOM SI3blKa HAyKH, CPEICTBE
MO/JICIIMPOBAHUS SIBIICHUH U TPOLIECCOB, 00 HJIESX U METO/IaX MAaTEeMaTUKU;

- DPa3BUTHE JIOTMYECKOTO MBIIIIEHUS, HMPOCTPAHCTBEHHOIO BOOOPAXKEHMS, aIrOPUTMHUYECKON
KyJbTYpbl, KDUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM Jisi 0OOyuUeHHs! MO COOTBETCTBYIOILEH
cnernansHocT 40.02.04 FOpucnpyaenius, B Oyaymiei npodecCuoHaIbHOM IeATeTbHOCTH;

- OBJIQJICHUE MAaTEMaTUYECKUMH 3HAHUSMHU U YMEHUSMH, HEOOXOAUMBIMU B TIOBCEAHEBHOM KHU3HHU,
IUI. U3Yy4YeHMs ILIKOJBHBIX €CTECTBEHHOHAYUYHBIX IUCLMIIMH Ha 0a30BOM YpOBHE, AJS TMOIy4EHUs
o0pa3zoBaHMs B 007aCTAX, HE TPEOYIOIUX YTIyOJICHHONH MaTeMaTuYecKol MOATrOTOBKH;

-  BOCIMTaHUE CPEICTBAMM MAaTEMATHKH KYJBTYpbl JINYHOCTH: OTHOLICHHMS K MaTEMaTHKE Kak
YacTH OOIIEUeIOBEUYECKO KyJIbTYyphl: 3HAKOMCTBO C HCTOpPHEH pa3BUTHS MAaTEMaTHUKH, 3BOJIOLMEH
MaTeMaTHYECKUX UJeH, IOHUMMaHMs 3HAYMMOCTH MaTeMaTHKH JUIs OOIIECTBEHHOI O IIporpecca.

3agayamMM OCBOEHUS TUCUUILIMHBI «MaTeMaTHKay SBISIFOTCA:

-  CHCTEMaTH3HUPOBATH CBEJIEHUSA O YNCIAX; WU3YYUTb HOBBIC BHUJABI YHCIOBBIX BBIPAXKCHUM H
dopmy;

—  COBEpPLICHCTBOBATb IIPAKTUYECKHE HABBIKM M BBIYUCIMTEIBHYIO KYyJIbTYPY, PACIIUPUTHL H
COBEpPILIEHCTBOBATh alre0Opanyeckuii anmapar, cOpMUPOBaHHbBII B OCHOBHOM IIIKOJIE M €r0 TPUMEHEHUE
K PEIICHNIO MaTEMaTHYECKUX U HEMATEMaTUYECKUX 3a/1a4;

-  pacHIMpUTh W CHCTEMAaTU3MPOBAaTh OOIIME CBeACHHA O (QYHKIHIX, IOMOJIHEHHE Kiacca
U3ydaeMblX (QYHKLIMH, WITIOCTpAlMs IIUPOTHI NPUMEHEHWs (QYHKUMH JUId ONMCAHUS U H3Yy4EHUs
peanbHbIX 3aBUCUMOCTEN;

-  U3y4YUTh CBOMCTBA NPOCTPAHCTBEHHBIX TeJ, (OPMHUPOBATH YMEHHS INPUMEHATh IOJIY4YECHHBIE
3HAHUA JUIsl PEIICHUS IPAKTUYECKUX 3ajay;

- pa3BHBaTh IIPEICTABICHUS O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B OKPYKAIOLIEM
MHpE, COBEPIIEHCTBOBATh UHTEIUIEKTYAJIbHBIE U pPeUYeBble YMEHUS MyTeM OOOTaIIeHUsI MaTEMAaTHYECKOTO
A3bIKa, PA3BUTHUSA JIOTMYECKOTO MBILUICHHUS;

-~  T03HAKOMHUTBCS C OCHOBHBIMU UJESIMU M METOJIaMU MaTEMATUYECKOTO aHAIN3A.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Jucrunmmaa «MaremaTtuka» BXOIUT B 00s3aTelbHYI0 4acTh (YIUIyOJICHHBIM  YPOBEHB)
0011e00pa3oBaTeNbHBIX AUCHUILIUH (coluanbHO-3KOHOMUYeckuit mpodmns) (OAI1.01) u Haxonurcs B
JIOTUYECKOU U CTPYKTYPHO-METOINYECKOU CBA3U ¢ Apyrumu yactsamu OITOIL.

[IpenMeTHas 001acTh JUCHUIUIMHBEI — « MaTemMaTnka u uH(QOpMaTUKay.

Jucuunnuna « MaTemaTnkay oCcBauBaeTcsl Ha yriayOJIeHHOM YPOBHE.

CtpykTypHO mucnumuiiHa «MareMaTuka»  BKIIOYaeT pa3iensl  «Anredpa W Havana
MaTeMaTHYeCKOro aHaiuza», «['eomerpus», « BeposTHOCTh U CTaTUCTUKA.

MexnpeaMeTHble CBsI3U: HH(DOPMATHKA.

TpeOGoBaHMs K BXOJHBIM 3HAHUSAM, YMEHUSM U KOMIETCHLIUSIM CTyJeHTa (POPMUPYIOTCSI HA OCHOBE
MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHMUs.

3.INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOM TUCIUTTIJIAHBI
OcBoeHne coaepxaHus y4eOHOW AUCHUIUIMHBI «Maremarnkay oOecreYnBaeT ITOCTHKCHHE
CIIEYIOIIUX Pe3yIbTAaTOB:

a) IUYHOCMHbBIX!

— WHTEpeC K pasnu4HbiM cdepaM TpodeCcCHOHATBHON JEesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOP OyayIieit mpodeccuu u peaan30BbhIBaTh COOCTBEHHBIC )KM3HECHHBIE TUTAHBL;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKEHUU BCEH )KHU3HU;

— OCO3HaHWE IICHHOCTH HAYYHOH JesATeNbHOCTH, TOTOBHOCTh OCYHICCTBJISTH IPOCKTHYIO U
HCCIIEIOBATENBCKYIO e TEIbHOCTh HHIMBUYalTbHO U B TPYTIIIE.

0) memanpeomemuulx:



dopMHUpOBaHWE YHUBEPCAIBHBIX YYCOHBIX II03HABATEIBHBIX JICHCTBUH BKIIOYACT Oa30BbIC
JIOTUYECKHUE IEUCTBU:

BBISIBJISITH KAueCTBA, XapaKTEPUCTUKM MAaTEMaTHYECKMX TMOHSITHA W OTHOIIEHUH MEXIy
HNOHATUAMH; (POPMYIIUPOBATh ONPEACICHUS TIOHATHIA;

YCTaHABIIMBATh CYIIECTBEHHBIH NpPHU3HAK KiIacCU(PHUKAIMU, OCHOBAHMS [UIsi 00OOIIEHUS U
CpaBHEHUS, KPUTEPUU TIPOBOJIUMOTO aHAIIN3A;

BBISIBJISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, MPOBOUThH aHAJIIOIMH, BCKPHIBATh B3aMOCBS3U U
IpOTHBOpEYHs B (akTax, NaHHBIX, HAOMIONEHUSAX M YTBEP)KACHHSX; MpeiaraTb KPUTEPHH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN 1 MPOTUBOPEUHI;

BOCIIPUHMMATh, (OPMYIMPOBAaTH U MpPeoOpa3oBbIBaTh CYXKICHHS: YTBEpAUTEIbHBIC U
OTpHULaTeNbHbIE, EAMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE,

ACJIaTb BBIBOJABI C HUCIIOJIB30BAHUCM 3dKOHOB JIOTMKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOYEHU I, YMO3AKIIOUCHUH 110 aHAJIOTHH;

NpOBOAUTL CaAMOCTOATCIBHO OOKA3aTCIbCTBA MATCMATUYCCKUX YTBep)KI[eHI/Iﬁ (HpHMBIe nu oT
MPOTUBHOT0), BBICTPaUBAaTh AapPryMEHTAlUIO, MPHUBOJUTH MPUMEPhl U KOHTPIPHUMEPHI;
OGOCHOBBIBaTB CO6CTB€HHBI€ CYKACHUA U BBIBOJLI,

BBIOMpPATh CIOCOO pelIeHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO BapHAHTOB PEIICHHUS,
BBIGI/IpaTB HaI/IGOHGG HO,Z[XO,Z[SIH_[I/Iﬁ C YYCTOM CaMOCTOATCIIBHO BBIJICIICHHBIX KpI/ITepI/IeB).

dopMHUpOBaHHE YHUBEPCAIBHBIX YYCOHBIX II03HABATEIBHBIX JICHCTBUH BKIIOYACT Oa30BBIC
HUCCJIENOBATEIILCKUE JIEUCTBU:

HCTIONIF30BATh BOINPOCH KaK UCCIIE0BATEIbCKUN HHCTPYMEHT O3HAHMS;

(bopMyaHpOBaTh BOMPOCH, (PUKCHUPYIOIIME IPOTUBOpEUNE, IpodaeMy, ycTaHaBIMBaTh HCKOMOE
U JTaHHOE, ()OPMHUPOBATH TUIIOTE3Y, ApPTYMEHTUPOBATH CBOIO MMO3HUIINIO, MHCHHE;

MPOBOJIUTH CAMOCTOSITETILHO CIUTAHUPOBAHHBIIN SKCIIEPUMEHT, HCCIEI0BAHNE MO0 YCTAHOBJICHUIO
OCOOCHHOCTEH  MaTeMaTHYeCKOro OOBEKTa, TIOHATHS, TNPOLEAYpPHl, IO  BBIIBICHUIO
3aBUCUMOCTEH MeXIy OObEKTaMH, IOHATUSAMH, IPOLEAYPAMH, HCIIOIb30BaTh pa3IMYHbIC
METO/IBI;

CaMOCTOSITENTbHO (POpMyJIMpoBaTh OOOOIIEHUS W BBIBOJBI IO PE3yJbTaTaM IPOBEICHHOTO
HaOJIIO/ICHNS, HCCIICIOBAHNS, OLICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOAOB U
0000111eHU 1, TPOrHO3UPOBATH BO3MOYKHOE X Pa3BUTHE B HOBBIX YCIIOBHSIX.

dopmupoBaHNE YHHBEPCATbHBIX Yy4YeOHBIX IT03HABATENBHBIX JCHCTBHH BKIIOYaeT padoOTy cC
uHpopManuei:

BBIOMpaTh WHGOpPMAIMIO W3 HUCTOYHHUKOB  PA3JIMYHBIX  THUIOB, aHAIM3UPOBAaTh U
MHTEPOPETHPOBATh  MHGOPMAIMIO  PAa3MUYHBIX  BUAOB MU (GOpPM  TpencTaBIICHUS;
CHCTEMATH3HpPOBAaTh M CTPYKTYPHPOBAaTh HH(MOPMAIMIO, TPEACTABIATh €€ B Pa3IHYHBIX
bopmax;

OLICHUBATh HAJEKHOCTh WH(POPMAIMU IO CAMOCTOSTEIHHO C(HOPMYIHUPOBAHHBIM KPUTEPUSIM,
BOCTIPUHUMATDL €€ KPUTHYCCKU;

BBISIBIIATH IeUIIUTHl MH(DOPMAIUH, TaHHBIX, HEOOXOJMMBIX IJIi OTBETAa HAa BOMPOC W IS
pellIeHus 3a/1a4H;

aHATM3UPOBATh WH(MOPMAINIO, CTPYKTYpHUPOBATh €€ C TMOMOIILI0 TaOJIUI] U cXeM, 0000IIaTh,
MOACIIMPOBAT MATCMATUUYCCKU: ACJIATh YCPTCIKU U KPATKHUC 3allMCU 110 YCJIIOBUIO 3aJia4H,
oToOpakaTh rpadMUECKH, 3aIUCHIBATH C TTOMOIILI0 (popMyT,

dbopMynupoBaTh TpsMblEe U OOpaTHBIC YTBEPXKACHHS, OTPHUIIAHWE, BHIBOJIUTH CIICICTBHS,
pacrio3HaBaTh HEBEPHBIC YTBEPIKICHUS U HAXOUTh B HUX OLIHOKH;

MPOBOANTh MAaTEMAaTUYECKUE DKCIEPUMEHTHI, pelIaTh 3aJa4d MCCIEI0BATENLCKOTO XapaKTepa,
BBIJIBUTATh TPEIIOJIO0XKCHUS, JOKa3blBaTh WM ONPOBEPraTh WX, HPUMEHSSI HHIYKIIHIO,
ACAYKIUIO, aHAJIOTUI0, MATCMATUUICCKHUEC MCTObI;

CO3lIaBaTh CTPYKTYpUPOBAHHBIC TEKCTOBBIC MaTEpUAbI C WCIIOJIB30BAaHUEM BO3MOXKHOCTEH
COBPCMCHHBIX MPOrpaMMHBIX CpPCACTB H OGJ’I@.‘-IHBIX TGXHOHOFHﬁ, HUCITIOJIb30BATh TaGHI/I‘IHBIG
0a3nl JAHHBIX;

HCIOJIb30BATh KOMIIBIOTCPHO-MATCMATUYCCKUC MOJCIIN Ui aHalin3a OG’LCKTOB H Mponeccos,



OLICHHUBATh aJIEKBaTHOCTh MOJEIU MOJAEIUPYEMOMY OOBEKTY WM MPOLECCYy; IPEICTaBISTh
pe3yNbTaThl MOACITUPOBAHUS B HATIISITHOM BH/IE.

B) NpeOMemHubIx.

BJIQJICHWE METOAAMH J0KAa3aTeNbCTB, AJITOPUTMAMH PEIICHUs 3a]a4; yMEHHE (OPMYJIUPOBATH
OTIpeIeNIeHNs, aKCHOMBI M TEOPEMBI, IIPUMEHSTh WX, TPOBOIUTH JTOKa3aTEeIbHBIE PACCYKICHHS B
XOJIe peLIeHHs 3aa4;

YMEHHE ONEepUPOBATh MOHATHUSMHU: CTENCHb YHCIA, JIorapu(dM YHCIIa; YMEHHE BBIMOJIHATh
BBIUMCJICHHE 3HAYEHUH M TPeoOpa3OBaHUs BHIPAXKEHUH CO CTEMEHSMH M JorapuQmami,
npeoOpa3zoBaHusl IPOOHO-PANMOHAIILHBIX BRIPAXKEHUH;

YMEHHE OIEepPUPOBaTh MOHATHAMH: palMOHAIBHBIE, HppaIlOHATIbHBIC, [OKa3aTelIbHbIC,
CTETIEHHBIE, JIoTapU(MUIECKUE, TPHTOHOMETPHUYECKUE YPaBHEHHS 1 HEPABEHCTBA, HX CHCTEMBI;
YMEHHE ONEepUPOBaTh NOHATHSIMH: (YHKIUS, HENpepbIBHAS (PYHKIUSA, MPOU3BOJTHAS,
nepBOOOpasHasi, ONpEeICHHBI WHTErpal; YMEHHE HAXOJUTh MPOHM3BOIHBIC 3JIEMEHTAPHBIX
GYHKIUH, UCTIONB3Ys CIIPABOYHBIC MATEPUAIIBI; UCCIIEIOBATh B MPOCTEUIIUX CITydasx (pyHKIHUN
Ha MOHOTOHHOCTh, HAXOJWTh HAWOONBIIME W HAWUMCHBIINE 3HAYCHHs (YHKIUI; CTPOUTH
rpadKu MHOTOYJICHOB C HCIIOJIB30BAaHHEM allllapara MaTeMaTHYeCKOTO aHAIN3a; MPUMEHSTh
NIPOM3BOJIHYIO MPH PEIICHUH 33/1a4 HA JBI)KCHUE; PElIaTh MPAKTUKO-OPUEHTHPOBAHHBIC 3a]1au1
Ha HanOOJIBIIINE ¥ HAUMEHBIIINE 3HAUCHUS, HA HAXOXKICHHUE MTyTH, CKOPOCTH B YCKOPEHUS;
YMEHHE OIEPUPOBATh TOHATHUSAMH: palliOHATbHAS (QYHKIWS, TIOKa3aTeNbHas (yHKIHSA,
cTerneHHast pyHKUus, Jorapupmudeckas GyHKIHS, TPUTOHOMETpUYeckre (QyHKIMU, 0OpaTHbIC
byHKIMHM, yMEHHUE CTPOUTh TpadUKH H3YYEHHBIX (YHKIWN, HMCIOIB30BaTh Tpaduku mpu
U3yYEHUH MPOIIECCOB M 3aBUCUMOCTEH, TP PELICHUH 3a/1a4 U3 IPYTHX Y4eOHBIX MPEAMETOB U
3aj1a4d M3 pealbHOM KHU3HH; BEIPAXKATh (POPMYIIaMH 3aBUCUMOCTH MEXTy BEITMUYNHAMH,

YMEHHE peliaTh TEKCTOBBIC 33a4M Pa3HbIX TUMOB (B TOM YHCIIe Ha MPOICHTHI, TOJIU U YaCTH,
Ha JIBIKCHHE, PadOTy, CTOMMOCTh TOBApPOB M YCIYT, HAJIOTH, 3a/1a4d W3 00JacTH yIpaBICHUS
JUYHBIMH U CEMEHHBIMU (PUHAHCAMM); COCTABIISITh BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U UX
CHUCTEMBI TIO YCJIOBHIO 3aJadyd, UCCIENOBaTh IMOJyUYCHHOE pEIIeHHEe W  OICHHBATh
IPaBJON0I00HOCTh PE3YJIbTATOB;

YMEHHE OIEepPUpPOBATh MOHATHAMHU: cpelnHee apu(METHUECKOe, MeanaHa, HauOoJbllee |
HaMMEHbIIIEe 3HAYCHUs, pa3Max, AMCIEPCUs, CTaHAAPTHOE OTKJIOHEHHE YHMCIOBOTO HaboOpa;
YMEHHE HW3BJICKATh, HHTEPIPETUPOBATh WH(POPMAINHIO, TPEACTABICHHYIO B TaOiMIax, Ha
quarpamMmax, Tpadukax, OTPaKAIONIyl0 CBOMCTBA pEANbHBIX MPOIECCOB U  SBICHHUIA,
NPEICTaBIATh UHPOPMALIUIO C TIOMOIIBIO TAOJIHII M JHArpaMM; HCCIIEAOBaTh CTATHCTUYCCKUE
JTaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM I'paUueCKUX METOJI0B U 3JICKTPOHHBIX CPE/ICTB;

YMEHHE ONEPUPOBATh TMOHATHIMHU: CIYYalHBIH ONBIT W CIy4alHOE COOBITHE, BEPOSTHOCTh
CIIy4alfHOTO COOBITHS; YMEHHE BBIUHCIATH BEPOSTHOCTh C HCIOJIb30BAaHUEM TIpaudecKux
METO/IOB; TIPUMEHSTH (OPMYJIbl CIOXKEHHS W YMHOXCHHS BEPOSTHOCTEH, KOMOMHATOpPHBIC
dakTtel U QOpMyIBl TpU pEHICHHH 3a]a4; OILEHWBATh BEPOSTHOCTH PEATBHBIX COOBITHIA
3HaKOMCTBO CO CIyYallHIMM BEJIMYMHAMH, YMEHHE NMPUBOJUTH IMPHUMEPHI MPOSBICHUS 3aKOHA
OOJBIINX YKCEN B MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

YMEHHE OIEPHUPOBATH TOHATHSIMH: TOYKA, MpsAMasi, IJIOCKOCTb, MPOCTPAHCTBO, IBYTPaHHBIN
yTOJI, CKpEIIMBAIOIIMECS TMpsMbIe, MNapaUIeTbHOCTh W MEPICHIUKYISIPHOCTh MPSAMBIX U
TUTOCKOCTEH, Yroll MEXIY NpPSIMBIMH, YTOoJdl MEXKAY NPSIMOH M TUIOCKOCTBIO, YTOJ MEXIy
IUIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU 10 MIJIOCKOCTH, PACCTOSIHUE MEX]Ly TPSMBIMHU, PACCTOSHUE
MEXIy IIOCKOCTSMH; YMEHHE WCIONB30BaTh INPU PEUICHUH 3a1ad HM3Y4YCHHbIC (aKThl U
TEOpEMbI IJITAHUMETPUH; YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

YMEHHE OIEpPHpOBATh IOHATUSAMH: MHOTOIPDAaHHHK, CCUYCHHE MHOTOTPaHHWKA, KYO,
napajuieNienune1, mpu3Ma, nupamuaa, Gurypa U MOBEPXHOCTh BpAlllEHUs, HIUHAP, KOHYC,
map, cdepa, cedeHus: GUTyphl BpallleHus, TUIOCKOCTh, Kacaromascs cepbl, MUIMHIpa, KOHYCA,
TUTONIA/Ib IOBEPXHOCTH MUPAMHUJIBI, TIPU3MBI, KOHYCA, IIMIMHIPA, IIomaab cepsl, 00beM Kyoa,
NPSIMOYTOJIBHOTO IMapajuIeyenuIie/ia, TUPaMHIbI, TIPU3MBIL, IHIUHIPA, KOHYyCa, IIapa; yMEHUE
n300pakaTh MHOTOTPAHHUKHU U MOBEPXHOCTH BpAILEHHs, UX CEUCHHs] OT PYKH, C IOMOUIbIO



YEpPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaTb CUMMETPHIO B
IPOCTPAHCTBE; YMEHHUE Paclio3HaBaTh MIPABUIbLHBIE MHOTOTPAHHUKH;

YMEHUE ONEepUpOBaTh MOHATHAMHU: JIBUKEHHE B IPOCTPAHCTBE, MOAOOHBIE (GUIYpHl B
IPOCTPAHCTBE; MCIOJIb30BATh OTHOILIEHHE IUIOMIAJCH MOBEPXHOCTEH M OOBEMOB MOIOOHBIX
buryp mpH pemeHuu 3a1ay;

YMEHHE BBIYHCIATH F€OMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJ, IUIOIMIAb, 00BEM, IJIONIAIh
IIOBEPXHOCTH), UCTOJIb3Ysl U3yUEHHBbIE (POPMYJIBI U METOABI;

YMEHHE ONEpUPOBaTh MOHATUAMU: MPSMOYTOJIbHAS CHCTEMa KOOPAWHAT, KOOPAWHATHI TOYKH,
BEKTOp, KOOPJIMHATHI BEKTOpA, CKAJSPHOE IMPOU3BEICHHE, Yrojl MEXIY BEKTOpaMH, CyMMma
BEKTOPOB, NPOM3BEICHUE BEKTOpAa HA YHUCIO; HAXOAUTh C TOMOUIBI0 H3YYEHHBIX (HOpMyI
KOOPJIMHATBI CEPEeIMHBI OTPE3KA, PACCTOSIHUE MEXKIY JABYMS TOUKAMU;

yYMEHHE BBIOMpPATh NOAXOMAUIMA M3YYEHHBIH METOJ JJs pELICHUs 3aJaud, pPacro3HaBaTh
MaTeMaTHYecKue (akThl U MATEMaTUYECKHE MOJIEIH B IPUPOIHBIX U OOLIECTBEHHBIX SBJICHUSIX,
B HCKYCCTBE; YMEHHME IPUBOAMUTH IIPUMEPHI MATEMATHYECKUX OTKPBITUNM POCCUHUCKOU H
MHUPOBOW MaTEMaTHUYECKON HAYKH.

YMEHHE OIEpPUPOBATh MOHATHSIMH: ONpEAETeHHE, aKCHOMa, TEOpeMa, CIIEICTBHUE, CBOMCTBO,
IPU3HAK, J0Ka3aTelbCTBO, PABHOCUIIbHBIE (DOPMYJIMPOBKH; YMEHUE (POPMYIUPOBATh 0OpaTHOE
U TIPOTUBOIIOJIOKHOE YTBEPXKICHHUE, NMPUBOIUTH MPUMEPHI MU KOHTPIPUMEPHI, HCIIOJIb30BaTh
METOJ MaTeMaTU4YeCKOM MHAYKLUH; MPOBOAUTH JOKA3aTElbHbIE PACCYKJIEHHS NPU PELICHUU
3a[a4, OLEHUBATD JJOIMYECKYIO IPABUIBLHOCTD PACCyKICHUM;

YMEHHUE ONEepUPOBaTh MOHATUSIMU: MHOXKECTBO, IOJIMHOXKECTBO, ONEpallMU HaJl MHOXKECTBAMU;
YMEHHE UCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui ONMCAaHUS pPealbHBIX
IPOLIECCOB U SIBJICHUH, U IPU PELICHUH 33/1a4, B TOM YUCIIE U3 APYTUX YUEOHBIX IPEIMETOB;
YMEHHUE ONEpUpOBaTh MOHATUSAMU: rpad, cBA3HBIA rpad, AepeBo, LUK, rpad Ha MIIOCKOCTH;
YMEHHUE 3aJjaBaTh U ONMCHIBaTh Ipadbl PasIMYHBIMHU CIIOCOOAMH; MCIOIB30BAaTh rpadbl NpU
pelIeHIH 3a1a4;

yYMEHHE CBOOOJHO ONEpPHPOBATH MOHATUSAMH: COYETaHHE, NEPEeCTaHOBKA, YUCIO COYETaHWH,
YHCIO TMEPecTaHoBOK; OumHOM HpIOTOHA; yMeHHEe NPUMEHATh KOMOMHATOpHBIE (AKTB U
paccyXIeHMs Ul PEeLIeHus 3a1ay;

YMEHHE OINEpPHpPOBATh MOHATUSMHU: HATYpaJbHOE YHCIO, IEJI0€ YUCIO, OCTAaTOK MO MOJYIIIO,
pallMOHAIBHOE 4YHCIIO, HPPALUOHAIBHOE 4YHMCIO, MHOXECTBA HATypaJlbHBIX, LEJbIX,
palMoOHANbHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHE HCIOJb30BaTh MPH3HAKK JETUMOCTH,
HAaWMCHBIIIMKA OOIIMK NEeMUTENh W HaWMEHbIIee O0IlIee KpaTHoe, alropuTM EBkimuma mnpwu
pEILIeHUH 3a/1a4; 3HAKOMCTBO C PA3JINYHBIMH MTO3UIIMOHHBIMU CUCTEMaMHU CUUCIICHHS,

yMEHHE CBOOOJHO ONEpUPOBaTh MOHATUAMHU: CTENEHb C ILEJbIM I[OKa3aTeleM, KOpPEHb
HATYypaJbHOM CTENEHHU, CTENEeHb C PAllMOHAJIBHBIM IOKa3aTeNleM, CTENEHb C JCHCTBUTEIbHBIM
(BelIeCTBEHHBIM) TIOKA3aTeNeM, JOrapu(mM 4ucia, CUHYC, KOCUHYC M TaHI'€HC MPOU3BOJIBHOTO
qica,

YMEHHUE ONEepUpOBaTh MOHIATUAMU: TOXKJIECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, ypaBHEHHUE,
HEpaBEHCTBO, CHCTEMa YPaBHEHUN M HEPAaBEHCTB, PaBHOCWJIBHOCTb YPaBHEHHH, HEPABEHCTB U
CHCTEM, pallMOHAJIbHbIE, MPPALMOHAIbHbIE, MOKa3aTelbHbIe, CTENEHHBIE, Jorapu(pMUUECKHUE,
TPUTOHOMETPUUYECKHE YpPaBHEHHS, HEPABEHCTBA W CHUCTEMBbI; YMEHHE pellaTh ypaBHEHHS,
HEPaBEHCTBA U CUCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; PELIATh YPaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TapaMeTpOM; IMPUMEHSATh YPAaBHEHUs, HEPABEHCTBA, WX CHUCTEMbI JJISI pEIICHUS
MaTeMaTHUYECKUX 3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTe HAyKH U peaIbHOM KU3HM;

yMEHHE CBOOOJHO ONEpUpOBaTh NOHATUAMH: Trpaduk ¢GyHKIMM, oOpaTHas QYHKIHA,
KOMITO3HIMS (QYHKIMKA, TUHEHHas (QyHKIUs, KBaapaTuyHas (QYHKIHS, CTeeHHas (QYHKIHS C
[EeNbIM TIOKa3aTelieM, TPUTOHOMETpuYeckue (yHKIMH, OOpaTHbIe TPUTOHOMETPHUYECKUE
GbyHKIIMH, TTOKa3aTeNIbHAs U JorapudMudeckas QyHKIIMU; YMEHHE CTPOUTH Tpaduku HyHKIIHH,
BBINOJIHATH MPeoOpazoBaHust rpaukoB PyHKIUH;

YMEHHUE HCIONb30BaTh Ipaduku (QyHKUUH 111 U3ydEeHUs HPOLECCOB M 3aBHUCUMOCTEH NpHU
pelIeHNH 33124 U3 JpyTUX Y4eOHBIX IPEAMETOB U U3 peabHON KHU3HH; BhIpaKaTh GOpMyIaMu



3aBHCUMOCTH MEXIY BEIUYUHAMU;
yMEHHE CBOOOJHO ONEPHPOBATH MOHATHSAMH: YETHOCTh (DYHKIMH, NEPUOTUYHOCTD (DYHKIIHH,
OTPAaHWYEHHOCTh (YHKIIMHU, MOHOTOHHOCTH (DYHKIIMH, SKCTpeMyM (YHKIIMH, HAHOOJbIIEE H
HalMEHbIIee 3HaueHUs (QYHKIMM Ha TPOMEXKYTKE; YMEHHE IPOBOAMTH HCCIECIOBAHUE
byHKINH,

YMEHHUE HCIOJIb30BaTh CBOMCTBA M IpaduKu (PYHKIUHA A pelieHus] ypaBHEHUH, HEPaBEHCTB U
3aJa4 C MapameTpaMu; H300paxkaTb Ha KOOPIWHATHOW IUIOCKOCTH MHOXECTBA pEIICHHM
yYpaBHEHHI, HEPAaBEHCTB U MX CHCTEM;

yMeHHEe CBOOOAHO OINEpUpPOBaTh MOHATHSAMH: IIOCJIEOBATEIbHOCTh, apupMeTHdecKas
nporpeccusi, TeoOMeTpuYecKas TMporpeccusi, OECKOHEYHO YyObIBaloIias TIeoMeTpuyecKast
MPOrpeccusi; yMeHHUe 3a1aBaTh MOCIEJ0BATEIbHOCTH, B TOM YHUCIIE C MOMOIIBIO PEKYPPEHTHBIX
dopmy;

yMEHHE ONEepPUPOBATH MOHATUSAMHU: HEMPEPHIBHOCTh (PYHKIIMU, aCHMITOTHI rpaduka GyHKUIUH,
mepBasi M BTOpas NpPOM3BOAHAS (PYHKUMH, TEOMETPUUYECKUH U  (PU3HUECKUIl CMBICT
IIPOM3BOJHOM, TMEepBOOOpa3Has, ONpEeAENEHHBIH HMHTErpaj; yMEHHE HaXOAUTh ACHUMIITOTHI
rpadpuka (yHKIHMH; YMEHHE BBIYUCIATH HPOM3BOJHBIC CYMMBI, NMPOW3BEACHUS, YAaCTHOTO M
KOMIO3UIMHN (YHKIIHI, HAXOAUTh YpaBHEHUE KacaTeNbHON K rpaduKy QyHKIUY;

YMEHHE HCIIONb30BaTh MPOU3BOAHYIO JUIS HUCCIEAOBaHUS (DYHKIUMHA, A8 HAXOXKACHUS
HAWIYYILEro pelieHus B MPUKIaTHbIX, B TOM YHCJE COLUATbHO-IKOHOMUYECKUX U (PU3NYECKUX
3aadax, A ONpeeNieHHs] CKOPOCTH M YCKOPEHMS; HaXOIUTh IUIOMIAT U 00beMbl (GUryp c
MOMOIUIbI0 HMHTErpana; MPUBOAUTH MPUMEPHl MAaTEMATHUYECKOTO MOJEIUPOBAHUS C MOMOIIBIO
muddepeHINaTbHBIX YPaBHEHU;

yYMEHHE ONEpUPOBATh MOHATHIMH: KOMIJIEKCHOE YHCIIO, CONMPSKEHHBIE KOMIUIEKCHBIE YMCIIa,
MOIYJb M AapryMEHT KOMIUIGKCHOTO 4Hcia, ¢GopMmMa 3alucd KOMIUICKCHBIX — YHCEN
(reomeTpuueckasi, TPUTOHOMETPHYECKass W  ainreOpanyeckas); yYMeThb  IPOU3BOJIHTH
apudMeTHUeCKue NEHCTBHUS ¢ KOMIUICKCHBIMU YMCIIAaMH; TIPUBOIUTH NPUMEPHI UCIIOIb30BAHUS
KOMIUIEKCHBIX YHCEIT;

yYMEHHE CBOOOHO ONEPHPOBATH MOHATUSIMU: Cpe/iHee apupMeTndeckoe, Meauana, HanOobIee
U HavMEHbllee 3HA4YeHHs, pa3Max, AUCIEpPCHs, CTaHIAPTHOE OTKJIOHEHHE [JIsl ONMHCAHMS
YHCJIOBBIX JIaHHBIX; YMEHHE HCCIEI0BaTh CTATUCTHYECKUE JaHHblE, B TOM 4HCIE C
IpUMEHEHHEM TpaduyecKuX METOJIOB M JJIEKTPOHHBIX CPEACTB; IpadUyecKd HCCIEA0BAThH
COBMECTHBIE HAa0JIIOJICHHS C TIOMOIIBIO IMarpaMM pacCeMBaHMs U JIMHEHHON perpeccuu;
YMEHHE HaxOJUThb BEPOSTHOCTH COOBITUHA C HCIOJb30BAaHUEM TpaHUUEecKUX METOOB;
IPUMEHSATH JJIs pelleHus 3a1a4 (GOPMYIIbI CIOKEHHUS U YMHOXKEHHUSI BEPOSATHOCTEH, Gpopmyiry
MOJTHOM BeposiTHOCTH, (popmyny bepHyin, komOuHaTOpHBIE (aKThl M (POPMYIIBI; OIIECHUBATH
BEPOSTHOCTH DPEATbHBIX COOBITHH; YMEHHE OIEpHUpOBATH MOHATUAMU: CIydaiiHas BEIUYMHA,
pacmpenelnieHne BEpOSITHOCTEH, MaTeMaTH4YecKoe OXKUIaHWe, IUCIepCcHus M CTaHJIapTHOE
OTKJIOHEHUE CIIy4allHOW BENMYMHBI, (YHKIHMU paclpeNieleHuss U IUIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOIO0 M HOPMAJILHOTO paclpeaeNieH!i; yMEHHE UCII0JIb30BaTh CBOMCTBA M3YYEHHBIX
pacripenienieHuil sl pelieHus 3a/ad; 3HAaKOMCTBO C MOHSTHUSMH: 3aKOH OOJBIIUX YHCE,
METOJIbl BBIOOPOYHBIX HCCIEIOBAaHUIM; yMEHHE TPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIINX YKCEN B IPUPOAHBIX M OOLIECTBEHHBIX SIBICHUSIX;

yMEHHE CBOOOJHO OMNEpUPOBATh MOHATHSAMH: TOYKA, MpsAMasi, MJIOCKOCTb, MPOCTPAHCTBO,
OTpPE30K, JIy4, IUIOCKMH YrOJj, IBYI'PAHHBIA YTOJI, TPEXI'PAHHBIA YTOJ, IEPECEKAIOLIHECs,
napajuleJIbHbIe U CKPEIIMBAIOIINECS IPSIMbIE, MTapaIeIbHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX
U TUIOCKOCTEW, YroJd MEXIy MpPSIMBIMH, Yol MEXAY NPSAMOW U IIOCKOCTBIO, YToJl MEXIy
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IMPH PELICHUH 3aJad H3y4eHHbIe (aKThl U TEOpPEMBI
IUIAHUMETPUH;, YMEHHE OLIEHUBATh pPa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHpPE; YMEHHE
ONEepUpPOBaTh  MOHATUSAMHU:  MHOTOTPAaHHUK, CEUEHHE  MHOTOTPaHHHMKA, IPABHJIbHBIM
MHOTOTPaHHUK, MPU3Ma, MUpaMuIa, GUrypa u MOBEPXHOCTh BPAIEHUS, IUIUHP, KOHYC, I1ap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEUYEHHS KOHyca M IIWIMHIpA, MapajyielbHble OCH WIH
OCHOBAHMIO, CEUYCHHE IIapa, IUIOCKOCTh, Kacaromasics chepsl, HWIMHApPA, KOHYCa; yMEHHUE



CTPOUTh CEUEHHWE MHOTOTPAHHMKA, M300pa)kaTh MHOTOTPAHHUKH, (QUTYpbl M TOBEPXHOCTH
BpallCHUs, UX CCUCHHUSA, B TOM YUCIIC C TIOMOUIBIO 3JICKTPOHHBIX CPCACTB; YMCHUC NIPUMCHSAITH
CBOICTBa T€OMETPUUYECKUX (PUTYp, CAMOCTOATENHHO (POPMYIUPOBATH ONPENETICHUS N3yYaeMbIX
¢uryp, BBIIBUTATH THUIOTE3Bl O CBOMCTBAX W MpPHU3HAKAX TEOMETpPHUYECKUX (uryp,
00OCHOBBIBAaTh WJIM ONPOBEpraTh HX; yMEHHE MPOBOAUTH Kiaccudukanuio GUryp Imo
PA3JIMYHBIM IPU3HAKAM, BBITIOJIHATD HGOGXOI[I/IMBIG AONOJHUTCIBHBIC TIOCTPOCHUA

yMEHHE CBOOOJIHO OIEpPUPOBATh MOHATHAMU: IUIOMAAL (UTYpPhI, 00beM (QUTYpHI, BeTUYMHA
yIja, pacCTOSIHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSIHUE MEXIY IPAMBIMHU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMHU, IUIOMIAJ b cephl, IUIOMAAs MMOBEPXHOCTH MHUPAMHUAbI, MpPHU3MBL, KOHYcCa,
IIMHAPa, 00beM Ky0a, MPsSMOYTOJILHOTO MapajuleNienunesia, MMpaMuIbl, TPU3MbI, HWIHHIPA,
KOHYCa, Il1apa; yMEHUE HAXOUTh OTHOIIIEHHE 00bEMOB MOAOOHBIX GUryp;

YMCHUC CBOGOI[HO ONCpUpOBATH NMOHATUAMU: NBUKCHUC, HapaHHeHBHBIﬁ NNEepCHOC, CUMMCTPUA
Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHWE MOA00Us, MOJ00OHBIE (UTYPHI,
YMEHHE paclo3HaBaTh PaBHbIE M MOJOO0HBIE (PUIYpHl, B TOM YHCIE B HPUPOAE, MCKYCCTBE,
apXUTEKType; YMEHHUE UCIOIb30BaTh T€OMETPUUECKIE OTHOLIEHUS, HAXOJUTh T€OMETPUUECKHE
BEJIMYMHBI (IUIMHA, YTOJ, IJIOU[aab, OOBEM) IpH pPEUICHHH 3a7ad M3 JAPYTHuX Y4eOHBIX
MPEIMETOB U U3 pEaIbHOM JKU3HH;

YMCHUC CBO60,Z[HO ONCpUpOBaTh IMOHATHAMHU: NPAMOYTOJIbHAdA CHUCTEMa KOOpAWHAT, BCKTOP,
KOOpJMHATHl TOUKH, KOOPJIMHATHI BEKTOpPa, CyMMa BEKTOPOB, IPOM3BEICHNE BEKTOpa Ha YHCIIO,
pasnokeHue BEKTOpa Mo 0asucy, CKaISpHOE MPOU3BEIACHHE, BEKTOPHOE MPOU3BEICHUE, YTOJ
MEXJly BEKTOpaMM; YMEHHE HCIIOJb30BaTh BEKTOPHBIM M KOOPAMHATHBIN METOJ AJi pEeIIeHUS
TeOMETPUYECKUX 3a/ad M 3a/1a4 JIPYTUX YYEeOHBIX IPEIMETOB; OINEPUPOBATh IOHITHUIMHU:
Matpuna 2 X 2 v 3 X 3, onpenenuTesb MaTPUIbl, TECOMETPUUECKUNA CMBICIT ONIPEACTUTENS;
YMCHHUC MOIACIHUPOBATH PCAJIbHBIC CUTYALIUHW HA A3BIKEC MATCMATHUKH; COCTABJIATH BBIPAKCHUA,
YpaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI MO YCJIOBUIO 3aJauyM, HCCIENIOBaTh IMOCTPOCHHbBIE
MOJIENIM C WCMOJb30BAHUEM ammapara anreOpbl, HHTEPIPETHPOBATH MOJYYCHHBIH pe3ysbTaT;
CTPOUTh MaTeMaTUYECKHUE MOJIENI C TOMOIIbIO T€OMETPUUECKUX MOHITHI W BEIHYMH, peulaTh
CBJA3aHHBIC C HHUMH TIPAKTUYCCKUC 3aaadyu, COCTaBJIATHL BCPOATHOCTHYIO MOIACIL U
UHTEPIIPETUPOBATh TOJYUYEHHBIH pe3ylbTaT; pelaTh MPUKIaTHbIe 3aJadd  CpPeACTBAMHU
MaTEeMATHYECKOTO aHaliM3a, B TOM YHCJIE COIUAIBHO-DKOHOMHUYECKOTO H (PU3UYECKOTO
XapakTepa;

YMCHUC BBIGI/IpaTB HOI[XOI[HH_[I/Iﬁ MCTOH IJid PpCIICHUA 3aJadyr; IMOHUMAHHUC 3HAYMMOCTU
MaTeMaTUKd B M3yYEHHH NPHUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB U SBJIECHUM; yMEHHE
PaCIIO3HABATh IMPOABJICHHUC 3aKOHOB MATCMATUKHU B HCKYCCTBC, YMCHUC IMPUBOJUTHL MPHUMCEPLI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBON MAaTeMaTUYECKON HAyKH.

4. OBBEM /IUCIIUAIIJIMHBI U BUbI YUEBHOM PABOTHI
OO0mii 00bEM AUCLUUILIUHBI COCTABIIAET 328 aKaJIeMUUYECKUX YACOB.

Ounas gpopma

Bun yuebnoit paboTbl Bcero yacos 1 CemecTpet 5
AyIuTOpHBIE 3aHATHS (BCEro) 320 128 192
B TOM YHCJIE:
Jlexuuu, ypoku (JI) 130 64 66
[Tpaktuueckue 3ausatus (113) 174 64 110
KoncynbTanus 2 - 2
CamocrositesbHas padora (Bcero) (CP) 8 8 -
B TOM YHCJIE:
CamomnoaroroBka (caMoCTOATENbHOE U3YyUEHUE PA3/CIIOB,
mpopabOTKa W MOATOTOBKA U MOBTOPEHHUE JICKITMOHHOTO 8 8 -
MarepHaja 1 MaTepuaia ydeOHHUKOB M yu4eOHbIX IOCOOHii,




MOJITOTOBKA K MPAKTUYECCKUM 3aHSITHUSIM)
. KOHTPOJIb 14
dopmMa NpOMEKYTOYHON aTTECTALUU 14
Has pab JK3aMeH
O0mmii 00LeM, yac 328 136 192
3aounas popma

Bun yuebHoit paboTbl Bcero yacos 1 CemecTpe! >
AyauTOpHBIE 3aHATHS (BCEro) 34 16 18
B TOM YHCJIE!
Jlexuuu, ypoku (JIK) 14 6 8
[Tpaktuueckue 3ansatus (I113) 20 10 10
KoncynbTanus - - -
CamocrositesbHas padora (Bcero) (CP) 290 118 172
B TOM YHCJIE!
CamomnoaroroBka (caMoCTOATENbHOE U3yUEHUE PA3/CIIOB,
npopaboTKa ¥ MOJArOTOBKAa M MOBTOPEHHE JIEKIHMOHHOTO 290 118 172
MatepHalia U MaTepuaia y4eOHUKOB U y4eOHbIX TTOCOOUiA,
MOJITOTOBKA K MPAKTUYECKUM 3aHSATHSIM)
dopma MPOMEKYTOUHOM aTTECTALNU 2 2

4 KOHTPOJIb
Hast JK3aMeH
pabota

O06mmii 00bem, yac 328 136 192

5. COAEPKAHUE U CTPYKTYPA JTUCHUITJIMHDBI

5.1 Conep:xaHue IMCUMILINHBI

Ne
pazznena
(TempI)

HaunmenoBanue pasnena
(Tembl)

Coneprxanue pasnena (TemMbl)

1. MaremaTuka: a

.J1re6pa M HAYAJIa MATEMATHYCCKOI0 aHa/In3a

IToBTOpEeHUE

Pemenne 3amad ¢ HCHONB30BaHMEM CBOMCTB 4YHCENT U
CHCTEM CUMCIIEHUS, JETUMOCTH, JOJIEM U 4acTel, MPOLEHTOB,
MoOAyJiel yucen. PemeHne 3a1ad ¢ UCIOJIb30BAaHUEM CBOMCTB
CTeTIeHEH W  KOpHEH, MHOTOWICHOB, NpeoOpa3oBaHuit
MHOTOWICHOB U JPOOHO-pAIlMOHATBHBIX  BBIPAKEHUH.
Pewenne 3amay ¢ MCHONB30BAaHUEM IPATyCHOM MEphl yIa.
MonyJib 4Kclia U €r0 CBOWCTRBA.

DNEeMEHTBI TEOPUU
MHOYKECTB U
MaTeMaTU4YEeCKOM JIOTUKH

buryp).

MHoxecTBa  (YHCIIOBBIE, TE€OMETPUUYECKUX
XapakTepucTUYECKOE  CBOMCTBO, DJIEMEHT  MHOYECTBA,
MycToe, KOHEYHOe, OEeCKOHEYHOe MHOXecTBO. (CmocoObl
3aJaHusg MHOYKECTB ITonMHOXECTBO. OTHoOLIEHUS
MPUHAJICKHOCTH, BKJIIOYEHHUS, paBeHCTBA. Omnepanuu Haj
MHOkecTBamMu. Kpyru Oiinepa. Koneunsle u OeCKOHEUHEIE,
CUCTHBIC U HECUCTHBIC MHOKECTBA.

HcTtrHHBIE W JIOKHBIC BBICKA3bIBAaHUS, OMNEpaIluu Haj
BBICKA3BIBAHHUSIMM. Aneebpa BbICKA3bIBAHUIL. Cas13b
BBICKa3bIBaHUH ¢ MHOXKECTBaMU. KBaHTOPHI CyIIeCTBOBaHUS U
BCEOOIIHOCTH.

3akoHbI JJOTUKH. OcHOBHble lo2uyeckue npasuia. Pemenne




JOTUYECKNX 3aJad C WCIONb30BAaHUEM KpyroB Oiiiepa,
OCHOBHBIX I02UYECKUX NPABUIL.

YMmozakmtoueHusi. OOOCHOBaHHMSI ¥ JIOKAa3aTEIbCTBO B
MaTeMaTHKe. Teopemsl. Bunsl MaTeMaTHUYECKUX
YTBEpKACHUA. Buodvl doxazamenvcms. Mamemamuueckas
UHOYKYUSL. Ymeeporcoenus: obpamnoe oanHoMmy,
NPOMUBONONIONCHOE, obpammuoe NPOMUBONOTIOHNCHOMY
oannomy. llpu3Hak W  CBOWCTBO, HEOOXOAUMBIE U
JIOCTATOYHBIC YCIIOBUSI.

OcHnosnas meopema apugpmemuxu. Ocmamxu u cpasHeHus..
Aneopumm Esxnuoa. Kumaiickas meopema 00 0OCmamkax.
Manas meopema Depma. q-uunvle cucmemvl CUUCTEHUSL.
Qynxyus Jinepa, YUcio u cymma oeaumenei HAmypaibHO20
yucra.

Yucna u BeIpaxeHust

JleficTBUTENIbHBIC YHCIIA.

ToxaecTBeHHbIE TpeoOpa3z0BaHUs.

CreneHp ¢ JCHCTBUTEIBLHBIM IIOKAa3aTeIeM, CBOMICTBa
CTETEHH.

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

YpaBHEHHUs U HEpABEHCTBA

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

I'paduueckoe penieHre ypaBHeHU U HEPABEHCTB.

HppauroHanbHble YpaBHEHHS 1 HEPABEHCTBA.

[Ipocreiimme noka3areabHble YpaBHEHHs U HEPABEHCTBA.

CucreMbl MOKa3aTeNIbHBIX YPAaBHEHUN U HEPABEHCTB.

Jlorapugmuueckue ypaBHEHUS U HEPAaBEHCTBA.

Cuctembl 1orapu(pMUUECKUX YPaBHCHU HHEPABEHCTB.

TpuronomeTpuuyeckrue ypaBHEHUS 1 HEPABEHCTBA.

CucTtemMbl TPUTOHOMETPUYECKUX YPABHEHHUI 1 HEPABEHCTB.

Memoo unmepsanog 01 peutenus HepaseHCms.

I'paghuueckue memooul pewrenus: ypagHeHutl U HEPAGeHCma.
Pewenue  ypasmenuii u  Hepagencmse,  codepicaujux
nepemeHHyr0 no0 3HAKOM MOOYJ.

Cucmembl  noxkazamenvuvlx,  Jo2apu@dmudeckux  u
uppayuonanvhvix ypaeuenuu. Cucmemvl NOKA3AMENbHLIX,
Jl02apupmuuecKux HepaseHcma.

Ypasnenus, cucmemvl ypagnenuii ¢ napamempom.

OyHKIUU

CrenenHast GyHKIUSAN ee CBOWCTBA, U TpaduK.

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

Penrenue 3aaq ¢ UCMONBb30BaHUEM YHCIOBBIX (DYHKIMHA U
ux rpapukoB. Vcronp3oBaHHEe CBOMCTB M IpaduKOB
JUHEWHBIX W KBaJpaTWUYHbIX  (QyHKIUH,  oOpaTHOM

MPOMOPLUUOHAIBHOCTH U QYHKIUU ) = Jx.

[Toxa3zaTtenbHast pyHKIUS U ee CBOICTBA, U rpaduK.

Jlorapudmudeckas GyHKIHS U €€ CBOWCTBA, U TPaduK.

Tpuronomerpudeckas OKpyKHOCTb, paJiiaHHast Mepa yriia.
CuHyc, KOCHHYC, TaHTE€HC, KOTAaHT€HC MPOU3BOJIBHOTO YTIJIA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXJIECTBO M CJICACTBUS M3
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HETO.
3HaueHns TpuroHoMeTpuueckux (yHkimil ans yriaos 0°,

300, 45°, 600, 90°, 180°, 270°. (0, =, =, = = ban). dopayer
2 b b b b . 9 69 4,3, 2’p . p y

CNLOJICEHUSL  MPUSOHOMEMPUYeCKUX — (YHKYuil,  (opmynsl
npugedeHus, hopmyivl 080UHOS0 APSYMEeHmA.

Tpuronomerpudeckne QyHKIHH.

Tpuronomerpudeckue (GyHKIUM ) =COSX, Y =Ssinx, y =tgx

Dynkyus y = ctgx . CaoiicTBa u rpaduxu
TPUTOHOMETPHUYECKUX (DYHKIIUH.

OOpatHble TPUTOHOMETPUYECKHE (DYHKITHH.

APKKOCHHYC, apKCUHYC, apKTaHTEHC qHcoa.
Apkkomaneenc uucna. llpocreiiline TPUTOHOMETPUYECKHE
ypaBHeHUs. PelieHne TpuroHoMeTpuYecKiuX ypaBHEHUH.

Obpamnvle mpuzonomempuieckue GyHKyuu, ux ceolcmaed
u epaguxu. PeweHnue npocmenuiux mpuecoHOMempuyecKux
HepaseHcma.

Hynun  QyHKIMHM, TpPOMEXYTKHM  3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh. HawuOomnbliee u HauMEHBINEC 3HAYCHUE
¢ynkuuu. [Tepuoanyeckre GyHKIH. YeTHOCTh U HEYETHOCTD
¢ynkuunit. CriosxHble GyHKINU.

Ilpeobpazosanus  epagukos Gyukyui: cosue B8001b
KOOPOUHAMMBIX OCell, pACMANCEHUe U CoHcamue, OmpaiceHue
OMHOCUMENbHO KOOPOUHAMHBIX OCell.

DIIEMEHTHI
MATEMATHYECKOTO aHATN3a

IIpousBonnas ¢pynkuuu B Touke. KacarenpHas k rpaduky
bynkuun.  ['eomerpudeckuit. ©u  (QU3HMYECKUH  CMBICHT
npou3BonHOW. [Ipon3BoAHbBIE AIIEMEHTApHBIX  (YHKLHUH.
IIpasuna ougppepenyuposarnus.

Bmopas npouzeoonas, ee ceomempuieckuii u usuyeckuil
CMBICIL.

[lonarue o HenpeprIBHBIX (QYHKIMAX. TOUKH IKCTpemMyma
(MakcumMyMa M MuHHMyMa). MccrnenoBanue 3iieMeHTapHBIX
(GYHKIMH HA TOYKH SKCTpEeMyMa, HauOoJbIlIee U HaUMEHbIIIee
3HaYeHHE C MOMOIIbIO MPOU3BOAHON. [locmpoenue epaguxos
Qyukyutl ¢ nomowwlo  npou3eoomvix.  Ilpumenenue
NpPoOU3BOOHOU NPU peuleHuU 3a0ay.

[lepBooOpa3nasi. Ilepsoobpasnvie 9N1eMEHMAPHBIX
¢dynxyuii. Ilnowaos kpusonunetinoti mpaneyuu. DPopmyna
Hviomona-Jletionuya. Onpedenennviii unmezpan. Beiuucienue
niowaoel NIOCKUX ¢ueyp u o006vemMos men 8paujeHus ¢
HOMOWBIO UHMe2Pad.

MartemaTuka: BEPOATHOCTD M CTATHCTHKA

CraTtucrtuka u Teopus
BEPOATHOCTEM, JIOTUKA U
KOMOWHATOPHKA

Pemenne 3amay Ha TabmuyHoe W rpaduueckoe
MpEJCTaBICHUE JaHHbIX. Mcmosib30BaHME  CBOMCTB U
XapaKTePUCTHK YHUCIIOBBIX HAOOpPOB: CpelHUX, HAHOOJBIIEro
¥ HAMMCEHBIIECTO 3HAUYCHUs, pa3Maxa, Jucnepcuu. Pewenue
3a0au Ha onpeodeneHue Yacmomyl U 6epPOSMHOCIU COOLIMULL.
Boviuucnenue geposimnocmeti 6 Onvlmax ¢ pasHOB03MONCHbIMU
neMeHmapHeiMu ucxooamu. Pewenue 3a0au ¢ npumenenuem
Kombunamopuxu.  Pewenue  3a0au  na  evluucieHue
8EPOAMHOCMEU  He3aBUCUMbIX  cODbImMuULl,  NpuMeHeHue
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Gopmynvl  crodcenus eeposmuocmell. Pewenue 3adau ¢
npumeneHuem ouazpamm iiepa, oOepesa 8eposmMHOCMel,
@opmynvl beprynnu.

Ycnosnas 8EPOSIMHOCMb. Ilpasuno  ymHodCEHUA
eepossimuocmeu. Popmyna noaHou 6eposmHOCmU.

Jluckpemnvle cnyuatinvle GeIUYUHbI U pACHpeOeNeHUs.
Heszasucumvle cayuatinvie senuuunsl. Pacnpedenenue cymmoi
U npouU3Be0eHUs. He3A8UCUMbLX CTIVUAUHBIX GENUYUH.

Mamemamuuyeckoe odcuoanue u OUCnepcusi CiyYanHou
senuuunbl. Mamemamuueckoe odcuoaHue U  OUCHEPCUs]
cymmbl CYYAUHBIX BENUYUH. l'eomempuueckoe
pacnpeoenenue. bunomuanvnoe pacnpedenenue u - e2o
ceoticmaa.

Henpepuvisnuvie  cnyuaunvie  eenuuunvt. Ilonamue o
niomuocmu eeposmuocmu. Pasnomepnoe pacnpedenenue.

Ilokaszamenvroe pacnpedenenue, e2o napamempul.

Ilonamue o Hopmanvnom pacnpeodenenuu. Illapamempol
HOpManbHo20 pacnpedenerus. IIpumepsl CryyaiHbix 6eIUYUH,
NOOYUHEHHbIX ~ HOPMANLHOMY  3AKOHY  (NOocpeuwHocms
UsMepeHuUtl, pocm 4eloseKa).

Hepasencmeo UYebviuwesa. Teopema bBepuyninu. 3axon
bonvuux  yuceir.  Bvibopoumwiti  memoo  usmepenus
eeposimnocmell. Ponv 3axoma 6onvwiux uucen 6 Hayke,
npupoode u obuecmae.

Kosapuayus 0seyx cnyuavinvix eenuuun. Illowamue o
K03 puyuenme xoppensyuu. Cosmecmmvie HAOIIOOEHUL O8YX
CAYYAUHBIX BENUYUH. Buibopounwiii Ko3ghuyuenm
KOppensiyuu.

TekcToBBIE 3a1aUN

Pemenune 3amau Ha JABWDKEHHWE W COBMECTHYIO PaboOTy C
MOMOIUIBIO JIMHEHHBIX U KBAJPATHBIX YPAaBHEHUHN U UX CHCTEM.

MareMartuka: reoMeTpus

I'eomeTpus

Pemenue 3amadu ¢ mNpuUMEHEHHEM CBOWMCTB ¢(uryp Ha
IUIOCKOCTH. 3aJaud Ha JO0Ka3aTeIbCTBO U IOCTPOEHUE
KOHTprpuMepoB. HMcmosib30BaHME B 3aJadax MPOCTEUIINX
JOoTUYecKuX mnpaBwi. PelieHue 3agad ¢ HMCHOJIb30BAaHUEM
TEOpEM O TPEYroJIbHUKAaX, COOTHOUIEHUH B MPSAMOYTOJIbHBIX
TpPEeyroJbHUKaX, (aKTOB, CBI3AHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenne 3amau ¢ ucnonb3oBaHHEM (DAKTOB, CBSI3aHHBIX C
OKpY’KHOCTsIMU. Pelienne 3a1au Ha U3MEpeHUsl Ha MIOCKOCTH,
BBIUMCJICHHUE [UIMH U IUIoIazel. Pewenue 3a0ay ¢ nomousio
8EKMOPO8 U KOOPOUHAM.

Harmsimaast crepeometpusi. OUTypbl U MX H300paKECHHS
(xy0, nUpamMua, IIpU3Ma). OcHognvle  nousamus
cmepeomempuu u ux ceoticmea. CeueHust Ky0a 1 TeTpaspa.

Touka, mpsMasi M IUIOCKOCTb B MPOCTPAHCTBE, aKCHUOMBI
CTEpEeOMETpUHM W  CIEACTBHS M3  HHUX. BzanmHoe
pacroyioxkeHue MpsSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.
[TapaninenbHOCTh MOPSAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE.
N300paxkeHne MpoCTEHIIMX MPOCTPAHCTBEHHBIX (UTYp Ha
MJIOCKOCTH.

Paccrostaus Mexay purypamu B IpOCTPaHCTBE.

Yrubel B npoctpanctse. [lepneHAUKYISPHOCTh NPSIMBIX U
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IIJIOCKOCTEM.

[Ipoeknus  ¢urypel  Ha  TUTIOCKOCTb. [Ipusznaku
NEPICHIUKYISIPHOCTA ~ TPSAMBIX W IJIOCKOCTEH B
npoctpancTBe. Teopema o Tpex neprneHauKyIspax.

MHOrorpaHHuKH. [Tapannenenunen. CBoiicTBa
MpsIMOYTOJIBHOTO Tapauienenumnena. Teopema Iludaropa B
npocrpanctse. [Ipusma m nupamupa. IlpaBunpHas nupamuaa
u mnpaBuibHas mnpusMma. llpsmas nupamuga. IIEMEHTHI
MPU3MBI U TUPAMU/TBL.

Tena BpamieHus: UWIMHAP, KOHYC, cdepa u 1Iap.
OcHOBHBIE CBOMCTBA MPSMOTO KPYTOBOTO MUIMH/IPA, IPSMOTO
KpyroBoro koHyca. I3o0paxeHue Ten BpalleHUs Ha
TUIOCKOCTH.

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

Ipocmeviwue KomOUHAYUU ~ MHO20ZPDAHHUKO8 U  mell
epaujenus  mexcoy  cobou.  BpluucieHue  3JIEMEHTOB
IPOCTPaHCTBEHHBIX (puryp (pebpa, TuaroHasu, yribl).

[1momaar NOBEPXHOCTH MPABUILHON MUPAMUJIBI U PSIMOM
npu3Mbl.  [lmomags MOBEPXHOCTH MPSMOTO  KPYTrOBOTO
HWIMH]IPA, IPSIMOTO KPYrOBOr0 KOHYycCa U 1Iapa.

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

[Tonsarue o6pema. OOBEMbI MHOTOTPaHHUKOB. OOBEMBI TET
BpamieHusl. Axcuomvt obvema. Bwvieoo Gopmyn o0b6vemos
APAMOY20IbHO20 NaApalielenunedd, NpusMvl U RUPAMUODL.
Dopmynvl 01 Haxoxcoenuss obvema mempa’opa. Teopemvi
06 OmHOWEeHUAX 00BEMO8.

IlooobHble mena 6 npocmpancmee. COOTHOLIEHUS MEXKIY
TUTOMIA/ISIMU TTOBEPXHOCTEH M 00beMaMU MOT00HBIX TE.

Jeuoicenus 6 npocmpancmee: napaiiebHvlli. NepeHoc,
YEHMPAnbHas — CUMMEMPUs,  CUMMEMPUs  OMHOCUMENLHO
nirockocmu, nosopom. Ceoticmea oeudxcenuil. Ilpumenenue
08UdICEHUTI NPU PeleHUl 3a0aH.

Ilpunoowcenus unmezpana K 6blYUCTIEHUIO 00bLEMO8 U
nogepxnocmeil men epawjenus. Ilowaos cgepuueckozo
nosca. Obvem wapogozo cnos. Ilpumenenue obvemos npu
peuieHuu 3a0ad.

[Tnomans chepsl.

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

KoMOuHaImu MHOTOrpaHHUKOB U TEJ BPAIICHUSL.

10

BekTopsl 1 KOOpAMHATEI B
IIPOCTPAHCTBE

Bektopel u koopauHatel B mpocTpaHcTBe. Cymma
BEKTOPOB, YMHOXEHHE BEKTOpa Ha YHUCIO, YIrol MEXIy
BekTopamu. KosuimHeapHble W KOMIUIaHApHBIE BEKTOPBI.
Ckansipnoe npoussedenue gekmopos. Teopema o paznodiceHuu
6eKmopa no mpem HeKOMNIaHapHulm éekmopam. CranapHoe
npouszgeedeHue Gekmopoe 6 Koopounamax. Ilpumenenue
8EKMOPO8 Npu peulenuy 3a0a4 Ha HAXOHCOeHUe PacCmoaHUl,
Onun, naowiaoetl u 00beMos.
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Ypaenenue nnockocmu 6 npocmpancmee. Ypaenenue
cpepvl 6 npocmpancmee. Dopmyna O GbIUUCTIEHUS
PACCMOSHUA MEeHCOY MOUKAMU 8 NPOCMPAHCMEe.

Pewenue 3a0au u ookazamenbcmeo meopem ¢ NOMOUbIO
8EKMOPO8 U MemoOOM KOOpOUHam. DNeMeHmbl 2eoMempuu
macc.

11

Hctopust maTeMaTuku

Hcropus marematuku. Bkiaj BBIJAIOIIMXCS MaTEMaTUKOB
B pa3BUTHE HAYKH; POJIb MATEMaTUKHU B pa3BUTHHU Poccuu.

12

MeToabl MATEMATUKU

Meroasl  marematuku. IIpuMepel  MaTemMaTH4ECKHX
3aKOHOMEPHOCTEN B IpUPOE, B TOM qucie
XapaKTEepU3YIOUINX KPACOTY M COBEPLIEHCTBO OKPY’KAIOLIETO
MHpa U NPOU3BEICHUI UCKyccTBa. [IporpaMMHublie cpencTBa u
AJIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CUCTEMbl NIPHU  PEIIECHUU
MaTeMaTHYECKHX 3a1ay.

5.2. CTpykTypa IMCHUIUIMHBI (TEMATHYeCKOe IJIAHUPOBAHNE)
Ounas popma oOydeHHs

Ne KonunuecTBo yacos
pasnmena HaunmenoBanue pazzaena (TeMbl) Beero T 113 (C) CP
(Tembl)
1 cemectp
1 Maremaruka: anredpa u Hayaia
MaTEeMaTHYeCKOro aHaJIu3a
1.1. [ToBTOpEeHmne 6 4 2 -
10, DNeMEeHTbI TeopuH MHO>KECTB u 6 4 ) i
MaTeMAaTHYECKOH JIOTUKH
1.3. Uucra u BeIpaXeHUs 8 6 2 -
1.4. YpaBHEHUS M1 HEPABEHCTBA 32 10 20 2
1.5. DyHKIUU 16 8 6 2
2 MaremaTuka: BEpOITHOCTh U CTATUCTUKA
21 Cratuctuka ¥ TeOopus BEPOSTHOCTEH, 17 16 i 1
JIOTHKA M KOMOMHATOpHKA
3. I'eomeTpus
3.1 ['eomeTpus 51 16 32 3
Hmozo 136 64 64 8
2 cemecTp
1 MaremMaruka: anredpa u Hadaja
MaTeMaTHUYeCKOro aHaJIn3a
1.6. DJIEMEHTHI MaTEMaTUYECKOIO aHAIU3a 44 20 24 -
1.7. DyHKIMHU 44 20 24 -
2 MaremaTuKa: BEpOITHOCTh U CTATUCTUKA
29, CraTtuctuka #W TEOpHUS BEPOATHOCTEH, 12 i 12 i
JIOTHKA M KOMOMHATOpHKA
2.3. TekcToBBIE 321aUN 10 - 10 -
3. I'eomeTpus
3.2 ['eomeTpus 22 10 12 -
33 BekTopsl M KOOPAMHATHL B IPOCTPAHCTBE 28 10 18 -
3.4 Hctopust MmaTeMaThku 6 6 - -
3.5 MeTo1bl MaTEMaTUKHU 10 - 10 -
ATttecTanus 14
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Koncynpranus 2
Hmozo 192 66 110 -
O0mmii 00LeM, yac 328 130 174 8
3aounas popma oOyueHust
Ne KonunuecTBo yacos
pasnena HanmMenoBanwue pasiena (TeMbI) Beero T 113 (C) CP
(Temsr)
1 cemectp
1 MaremaTuka: anredpa 1 Havajga
MaTeMaTHYECKOT0 aHaJln3a
1.1. IToBTOpeHune 12 - 2 10
10 DJeMeHTbI TEOpUH  MHOXKECTB N 15 i i 15
MaTEeMaTHYECKOHN JIOTMKHI
1.3. Uucina 1 BeIpaXKeHUS 19 2 2 15
1.4. YpaBHEHUS 1 HEPABEHCTBA 22 - 2 20
1.5. DyHKIUH 20 - - 20
2 MaremaTuKka: BEpOATHOCTh U CTATUCTHKA
1. Craructuka M TEOpUST BEPOATHOCTEH, 2 ) ) 13
JIOTUKA ¥ KOMOMHATOpUKa
3. I'eomeTpust
3.1 ['eomerpus 24 2 2 20
ATtTecTanus 2
HUmoezo 136 6 10 118
2 ceMecTp
1 MaremaTuka: anredpa 1 Havajga
MaTeMaTHYECKOT0 aHaJlu3a
1.6. DNeMEHThl MaTEMaTUYECKOI0 aHaIu3a 26 4 2 20
1.7. DyHKIMHU 24 - 4 20
2 MaremaTuka: BEpOATHOCTh U CTATUCTHKA
29, Craructuka M TEOpUST BEPOATHOCTEH, 24 i i 24
JIOTUKA ¥ KOMOMHATOpUKa
2.3. TekcToBble 3a/1a4u 24 - - 24
3. ['eomeTpus
3.2 I'eomeTpust 22 - 22
3.3 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 28 4 4 20
3.4 Hcropusi MaTeMaTuKu 22 - 22
3.5 Metoabl MaTEMATUKHU 22 - - 22
ATtTectanus 2
HUmoezo 192 8 10 172
O06mmii 00bem, yac 328 14 20 290
5.3 [IpakTHYecKkue 3aHATHS U CEMUHAPbI
Ounas popma oOydeHHs
Ne Ne paznena Tema Komnunuectso
/11 (TEMBI) 4acoB
1 1.1 IToBTOpEHME 2
2 1.2 DnEeMEHTHI TEOPUH MHOXKECTB U MAaTEMAaTHUECKOM JIOTUKH 2
3 1.3 Uucra u BeIpaXeHUs 2




1.4 YpaBHEHMs U HEPABEHCTBA 20
5 1.5 OyHKUIUU 6
3.2 I'eomerpus 32
1.6 DJIEMEHTHI MaTEMaTUYECKOIO aHAIN3a 24
1.7 DyHKIUH 24
10 29 Cratuctuka ¥ TEOpUS  BEPOSTHOCTEH, JIOTUKA U 12
KOMOWHATOPHKA
3.2 ['eomerpus 12
11 3.4 BekTopbl 1 KOOpAWMHATHI B TPOCTPAHCTBE 18
12 3.5 Meto1bl MaTEMaTUKHU 10
O01mmii 00HeM, yac 174
3aounas popma oOydeHUs
No Noe paznena Tema KomnnuectBo
/11 (TEMBI) 4acoB
1 1.1 IToBTOpEHME 2
2 1.3 Uucna u BbIpaXeHUs 2
3 1.4 YpaBHEHUS M1 HEPABEHCTBA 2
4 71 CraTucTuka u Teopusi BEpOSITHOCTEH, JTOTUKA U 5
KOMOWHATOPHKA
5 3.1 ['eomerpus 2
6 1.6 DJIEMEHTHI MaTEMaTUYECKOIO aHAIN3a 2
7 1.7 DyHKUIMHU 4
8 3.3 BekTopbl 1 KOOPAWMHATHI B TPOCTPAHCTBE 4
O0mmii 00LeM, yac 18
5.4 JlabopaTopHbIe padoThI
Ne Ne paznena HaunmenoBanue 1abopaTopHbIX paboT Komnnuectso
/11 (TEMBI) JacoB
5.6 CamocTosiTe/ibHOE M3y4YeHHE Pa3/1esi0B (TeM) TUCHUILTHHBI
Ounast popma oOyueHHS
No Ne paznena KonnuectBo
Bormpockl, BHIHOCHMBIE Ha CAaMOCTOSITENIbHOE U3yUeHUE
/11 (TEMBI) 4acoB
3aounas popma oOyueHust
Ne
KonunuectBo
Nen/m | pazmena Bormpockl, BHIHOCHMBIE Ha CAMOCTOSITEIbHOE H3yUeHUE
(TeMbl) 4acoB
1. 1 KBanparuunble QyHKIIMH U MOIYJb YHCIa 12
2. 2 MHo0KeCcTBa U UX CBOMCTBA 27
3. 3 HppanyoHaibHble W pallMOHAIBHBIE YHCIIA 15
2. 4 CrenenHas QyHKIHSL. 4
3. 4 JpoOHo-nuueiHast QyHKITHSL. 5
4. 4 IToka3zaTtenpHast pyHKIHS. 5
5. 4 Jlorapudmuaeckast GyHKIuS. 5
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6. 4 Tpuronomerpuueckas GyHKIUA sin (x) 5
7. 4 Tpuronomerpuueckas GyHKIHS cos (x) 5
8. 4 Tpuronomerpuueckas GyHKIMA /g (X) 5
0. 4 Tpuronomerpudeckas byHKIMs ctg (x) 5
10. 4 Ob6patHble QYHKIHH. 3
11. 5 YpaBHEHUS. 5
12. 5 HepaBeHncraa. 5
13. 5 CucreMbl ypaBHEHHI U HEPABEHCTB. 10
14. 6 [TpousBoanas. [1pasuna nuddepeHnmpoBaHusl. 3
15 6 Bospacranue n yosiBanue QpyHKIMH. DKCTPEMYMBI H TOUKH 3
) nepern0a QyHKIIH.
16. 6 Cxema mccnenoBanus (QyHKIHN. 4
17 6 Anrebpanyeckue 3aa4u Ha HaUOOJIbIIIEE U HAUMEHbIIIEE 4
) 3Ha4YeHue PYHKIHUH.
18. 6 [lepBooOpasnas. HeonpeaenéHHblil HHTETpad. 4
19. 6 Onpenen€HHbIN HHTErpaJl. 4
20. 7 OneMeHThl KOMOMHATOPUKH. 8
21. 7 BeposiTHOCTh COOBITHSI. 8
22. 7 CrnyualiHbple BETUYHHBI. 8
23. 7 AKCHOMBI CTEPEOMETPHH. 2
24. 8 Pemienue 3a1a4d ¢ NOMOUIbIO YpaBHEHUI 22
25. 9 Crioco6bI 3a/1aHUs IPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE. 1
26. 9 B3anmHoe pacnosio’keHue NpsIMbIX B TPOCTPAHCTBE. 4
27. 9 [TapayienbpHOE U IEHTPAJIbHOE IPOEKTUPOBAHUE. 2
28. 10 KoopauHatsl 1 BEKTOPBI B TPOCTPAHCTBE. 22
29. 9 [lepneHAUKYISIPHOCTH NPSIMOU U IIJIOCKOCTH. 1
30. 9 TeopeMa 0 TpEX NEpHEHANKYIISIPAX. 4
31. 9 [Ipr3HaK NepneHIMKYJISIPHOCTH IPSIMOM U TIJIOCKOCTH. 4
30 9 Yrois Mexay INIOCKOCTSAMH, IIPSMBIMU, IIPSIMOU U |
MJIOCKOCTBIO.
33. 9 CBolicTBa U NPU3HAK NEPHEHANKYJISIPHOCTH TJIOCKOCTEH. 1
34. 9 [Tpr3HaKk napauieIbHOCTH NPSIMBIX B TPOCTPAHCTBE. 2
35. 9 [Ipu3Hak napajiiebHOCTH MIJIOCKOCTEN. 4
36. 9 OpToroHajibHO€ MPOEKTUPOBAHUE. 4
37. 9 Paccrosinue Mexay Gurypamu u napajieabHOCTb. 4
38. 9 Cdepa u map. 2
39. 9 [umuaap. 2
40. 9 Konyec. 2
41. 11 Benukue yuyeHble MATEMATUKU U UX OTKPBITUS 22
42. 12 OCHOBHBIE METOALI MATEMATHUKU 22
OO0mmii 00LeM, yac 290
6. YAEBHO-METOANYECKOE n NH®OPMAIIMOHHOE OBECIIEYEHUE

TACIATLITAHBI

6.1. OcHoBHas IUTEpaTypa
1. Anrebpa u Hauana maremaTnueckoro aHanmuza 10-11 xmaccel: yuebnuk / 1I. A. Anumos, 10. M.
Komsirun, M. B. TkaueBa [u np.]. —10-e uzn., crep. — Mocksa: I[Ipoceemenue,2022. - 463c. -
ISBN 978-5-09-087759=6. — TekcT: HENOCPEACTBEHHBIN.
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2. Anrebpa m Havanma mateMatuuyeckoro aHanusa 10-11 kmaccel: yueOnuk / . A. Anmumos, 0. M.
Komsirun, M. B. Tkauesa [u ap.]. —9-e uzn. — Mocksa: IIpocsemenue,2021. - 463c¢. - ISBN 978-5-
09-077925-8. — TeKCT: HEMOCPEICTBEHHBIN.

3. Aunrebpa n Havasna maremaTuueckoro aHanuza 10-11 xmaccel: yuebnuk / 1I. A. Anumos, 10. M.
Komsirun, M. B. Tkauesa [u ap.]. — 8- uzn. — Mocksa: [Ipocsemnienne,2020. - 463c. - ISBN 978-
5-09-074197-2. — TekcT: HENOCPEACTBEHHBIH.

4. AnrebOpa u Havanma mateMatuuyeckoro ananusa 10-11 kmaccel: yueOnuk / 1. A. Anmumos, 0. M.
Komsirun, M. B. Tkauesa [u np.]. — 7-e uza. — Mocksa: [Ipocsemenne,2019.- 463c. - ISBN 978-
5-09-071729-8. — Tekct: HEMOCPEACTBEHHBI.

5. Aunrebpa n Havasna marematnueckoro ananuza 10-11 xmaccer: yuebnuk / 1I. A. Anumos, 10. M.
Komsirun, M. B. TkaueBa [u ap.]. — 5-e u3gm. -

6. Mocksa: [Ipocsemenne,2018.- 463c. -  ISBN 978-5-09-055083-3. — TekcT: HENOCPEACTBEHHBI.

7. T'eomerpus 10-11 knaccer: yueonuk. JI.C. Atanacsan, B.®. byry3os, C.b.Kagomues [u ap.]. — 10-
e usl., crep. — Mocksa: IIpocBemenne, 2022. — 287 c. - ISBN 978-5-09-087645-2. — Tekcr:
HEMOCPEICTBEHHBIN.

8. T'eomerpust 10-11 xnaccer: yue6Huk / JI. C. Atanacsu, B. @. bByry3os, C. b. Kagomues [u ap/]. —
9-¢ u3n. — Mocksa: Ilpocsemenne, 2021. — 287c. - ISBN 978-5-09-078569-3. — Tekcr:
HEINOCPEIACTBECHHBIMN.

9. T'eomerpus 10-11 kmaccel: yueonuk / JI .C. Atanacsn, B. @. byry3os, C.b. Kagomues [u np.]. —
8-¢ m3a. — MockBa: IlpocBemenue, 2020. — 287c. - ISBN 978-5-09-073883-5. — Tekcr:
HEMOCPEICTBEHHBIN.

10. T'eomerpust 10-11 xnaccer: yue6nuk / JI. C. Atanacsn, B. @. byry3os, C. b. Kagomues [u ap.]. -
6-¢ u3a. — Mocksa: IIpocsemenue, 2019. — 255 c. - ISBN 978-5-09-069782-8. — Tekcr:

HEMOCPEICTBEHHBIN

11. T'eomerpust 10-11 xmaccer: yueonuk / JI. C. Atanacsn, B. @. byrysos, C. b. Kagomues [u ap]. -
5-e u3n. — Mocksa: Ilpocsemenue, 2018. — 255 c. - ISBN 978-5-09-053287-7. — Tekcr:
HEINOCPEACTBECHHBIMN.

6.2. lonoTHUTEIbHAS JIUTEPATypPa
1. boromonoB, H.B. Anrebpa u Hauama aHanu3a: ydeOHOe TMOCOOHWE ISl CpPEIHEro

npodeccuoHanbHOoro obpazosanus / H. B. boromonoB. — MockBa: W3narenscTtBo FOpaiiT,
2023. — 240 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09525-8. — Tekcr:
AIICKTPOHHBIN // O6pazoBaTenpHas maTdopma FOpaiit [caiT]. —  URL:

https://urait.ru/bcode/511954 .

2. T'yces, B. A. T'eomerpus: yueOHOE mocoOue isi cpeaHero npodhecCHoHaIbHOrO 00pa3oBaHMs /
B. A.T'yceB, W.b. Koxyxos, A.A.IIpokopreB. — 2-e¢ wu3d., ucnop. U jom. — Mocksa:
M3narensctBo Opaiit, 2023. — 280 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-08897-7. — Tekct: anexrponnsblii // OOpa3oBarensHas miaardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/517007 .

6.3. [IporpammHoe o0ecnieyenune
Microsoft Windows wu SIanexc 360
Microsoft Office Professional Plus 2019
Koncynprant-Ilntoc

Google Chrome unu Sanexc.bpaysep

6.4. bazbl JaHHBIX, WHPOPMALMOHHO-CIIPABOYHBbIE H MOUCKOBbIe cHucTeMbl, HHTepHeT-

pecypchl
— OOmepoccuiickuii MareMatnueckuii moptan Math-Net.Ru - http://www.mathnet.ru/

— CnpaBouno-nipaBoBas cucrema «Koncynprantllinmroc» —http://www. consultant.ru/
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— Kopmoparmust  Maiikpocopt B chepe obOpazoBaHus
ru/education/default.aspx

— Hayunas snextponnas 6ubnuoreka «Kubepnennnkay- http://cyberleninka.ru/

— Iudporoit obpazoBarensHbiii pecypc IPR SMART - https://www.iprbookshop.ru/

— OOpazoBarenpHas matdopma FOpait - https://urait.ru/

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

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

https://www.microsoft.com/ru-

T.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Jlnst peasin3aluy IUCIUILIMHBI TpeOyeTcs cleayoliee MaTepraIbHO-TEXHHYECKOe 00ecIIeYeHue:

— JUId TpOBEICHUS JIeKUUH, YpPOKOB — YyuyeOHas ayauTOpus, OCHAllleHHas oO0OpyIOoBaHUEM U
TEXHUYECKUMHU CpeaCTBaMH 00y4YeHHUS: yueOHas Mebeb, JKpaH, IIPOEKTOP,
KOMIIBIOTEP, PACXOIHBIE MaTEPUAIIbI;

— Ui TIPOBENICHUSI MIPAKTHUECKUX 3aHATUN — ydueOHasi ayJUTOpHs, OCHAIICHHAss 000PYJOBaHHEM U
TEXHUYECKUMH cpelncTBaMu oOydJeHMUSI: y4ueOHast MeOeb, JKpaH, MIPOEKTOP,
KOMIIBIOTEP, PACXOHBIE MaTEepUaIbl; KAOWHET 0€30MaCHOCTH KU3HEACATEIbHOCTH;

— i1 OpraHM3alil CaMOCTOSATEIbHOW pPabOTHl - TOMEUICHHE, OCHAILEHHOE KOMIIBIOTEPHON
TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOUCHHS K ceTH «VHTepHEeT» M obecredeHneM I0cTymna K
3JIEKTPOHHOU MH(POPMAITMOHHO-00pa3oBaTeIbHOM cpeae MHCTUTyTa, pacXoIHbIE MaTepHUAaIbI;

— U1 TEKYIIEro KOHTPOJS W TPOMEXKYTOUHOM arTecTaluu - ydeOHas ayIuTOpHsi, OCHAIICHHAs
000pyI0BaHHEM M TEXHUYECKUMH CPEJCTBAMHU OOyudeHHUs: ydueOHas mMeOenb, dKpaH, MPOEKTOD,
HOYTOYK, PaCXO/IHBIE MaTePHAIIBI.

8. OCOBEHHOCTHU OCBOEHUS JUCHUIIJIMHBI JINIIAMUA C OI'PAHUYEHHBIMHU
BO3MOKHOCTSAMMU 310POBbS

OOyuaronmmMcess ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI TPEAOCTABISIOTCS CIICIUATbHBIC
Y4eOHHUKH, ydeOHbIE TOCOOWS M IMIAKTUYECKHE MaTepUalbl, CHEIHaIbHbIE TEXHUYECKHE CpPEeACTBa
0o0y4YeHHMs KOJUIGKTMBHOTO U WHAMBHIYaJbHOTO IIOJIb30BAHMS, YCIYI'M AacCUCTEHTa (ThIOTOpA),
OKa3bIBAIONICTO  OOYYArOIUMCS  HEOOXOJAMMYH)  TEXHHUYECKYI0 IIOMOIb, a TakKkKe YCIyTH
CYpPAOINEPEBOTUUKOB U THGIOCYpAONepeBOUMKOB. Opranuzanus o0ecredrnBaeT TNeYaTHBIMU U/WIH
AJIEKTPOHHBIMU 00pa30BaTeNFHBIMU pecypcaMi B (opMax, aJanTHPOBaHHBIX K OTPAaHHUYCHHSM WX
3JI0POBBSL.

OcBoeHME TUCHUIUIMHBI OOYYaIONIMMHUCS C OTPAHMUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI MOXKET
OBITh OPraHU30BAHO COBMECTHO C JPYTUMHU O00YUAIOLIUMHUCS, a TAKXKE B OTJCIBHBIX TpyIIax.

OcBoeHHE JUCHUIUIMHBI OOYYalOMIMMHUCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH  37I0POBBS
OCYWIECTBISICTCI C Y4YeTOM OCOOEHHOCTEH  NCHUXO(PU3MUYECKOTO  pa3BUTHUS, HWHIWBUAYaAIbHBIX
BO3MOYKHOCTEH U COCTOSIHUS 370POBBSI.

B mensx MOCTymHOCTH TMOJIyd4eHHUs BBICHIEr0 OOpa3oBaHHs MO 00pa3oBaTeNbHON mporpamme
JUIIAMHU C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbBSI IPH OCBOCHUH TUCIIUIUTHHBI 00€CTICUNBACTCS:

1) nnst U1 ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbSI IO 3PEHHUIO:

— NMPHUCYTCTBHE THIOTOPA, OKA3BIBAIOIINHN CTYACHTY HEOOXOAMMYIO TEXHUYECKYIO TIOMOIIh C YIETOM
MH/IMBUIYaIbHBIX OCOOEHHOCTEH (IOMoraer 3aHsATh paboyee MeCTO, MEPeIBUraThCs, MPOYUTATh U
oopMuTh 3a1aHNE, B TOM YHUCIIE, 3AITMCHIBAS MTOJT IUKTOBKY ),

— IUCbMEHHBIE 33/IaHUS, a TaKKe HHCTPYKLUUU O TMOPSAJKE HUX BBIMOJIHEHUS O(OPMISIOTCS
YBEIIMYCHHBIM HIPUPTOM,

— crieruagbHble Y4eOHUKH, YUeOHbIE TTOCOOUS M TUIAKTUYECKUE MaTepHalibl (MMEIOIe KPYITHbIH
mpudT WK ayauodaiiis),

— UH/IMBUTyalIbHOE paBHOMEpHOE ocBeleHne He meHee 300 mrokc,

— pu HEOOXOAMMOCTH CTYACHTY JIsi BBINIOJHEHUS 3aJaHdsl TPEAOCTABISETCS YBEIUYMBAIOIICE
YCTPOUCTBO;

2) Anst AT ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3JTOPOBBS IO CITYXY:
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— MPUCYTCTBHE ACCHCTEHTAa, OKA3bIBAIOIIUN CTYIAEHTY HEOOXOAMMYIO TEXHHUYECKYIO IOMOIIbL C
Y4€TOM HHJWUBHyaIbHBIX OCOOCHHOCTEH (ITOMOTaeT 3aHiITh pabodyee MeCTO, MepPeIBUTaThCs, MPOUYUTATH
1 0OpPMUTH 33/1aHKE, B TOM YHCJIIE, 3aHChIBasl O JUKTOBKY ),

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

— obecnieunBaeTcsl HaJIEKAIIMMU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BEIeHUSI HHOpMAIUY;

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

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

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

[IporpamMma cocTaBieHa B COOTBETCTBUU C TpeOoBanusmu DeaeparbHOr0 TOCYAapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAAapTa CpeaHero oodmero oOpazoBanus, yTB. I[Ipukazom MuHucrepcTBa
obpaszoBanus u Hayku PO ot 17.05.2012 r. Ne 413 u OOIL.
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Jlono/THEeHHs1 M M3MEeHeHHUsl K padoyeii mporpamme
«Maremaruka OJI»
cnenuaabHocTh 40.02.04 FOpucnpyaenuus
Ha 2025/2026 yu.rox

YTBEPXIAIO
Jlekan axynbreta HMHOOPMALMOHHBIX CHCTEM U
TEXHOJIOTHI
JK.B.Urnatenko
«19» mast 2025 r.

B pabouyto mporpamMMy BHOCSTCS CIEAYIOMINE U3MEHEHHS B pasziel 8 «Y4yeOHo-MeToandeckoe 1 HHQOpMaOHHOE 00eCIeueHHE):
6.1. OcHOBHAs IHTEpPaTypa
1. Aurebpa u Hauana MaTeMaTtHdeckoro anammsa. 10-11 xmaccel. ba3oBblit U yriry6neHnsiil yposau: yuaeonuk / I1I. A. Amumos, 0. M. Komsrun, M.
B. Tkauesa, [u ap.]. - 12-e uzn., crep. - Mocksa: Ilpocsemenue., 2024. - 464 c. - ISBN 978-5-09-112136-0. - Tekct: anektpoHHbId. - URL:
https://znanium.ru/catalog/document?pid=2157448
2. Maremaruka: anrebpa M Hadana MaTeMaTHYECKOTO aHamm3a, reoMmeTpus. 'eomerpms: 10—11-i kmaccsl: 0a30BBIH M yINIyOJEHHBIH ypOBHU:
yue6nuk / JI. C. AtanacsH, B. @. Byrysos, C. b. Kagomues [u ap.]. — 12-e u3n., crep. — Mocksa: [Ipocsemenue, 2024. — 287, [1] c.: mn. —
(MI'Y — mixone). — ISBN 978-5-09-112137-7. - Tekcr: anexrpoHHsIil. - URL: https://znanium.ru/catalog/product/2157048
6.2. lono/iHUTe IbHAS JHTEPATYpPa
3. Tyces, B. A. I'eomerpust: yueOHOe ocobue ai1s cpeaHero npogeccuonansHoro odpasosanus / B. A. I'yces, 1. b. Koxyxos, A. A. IIpokodseB. —
2-e w31, ucnp. u gon. — Mocksa: Usnatensctso FOpaiit, 2024. — 280 c. — (IIpodeccronansroe oopazosanue). — ISBN 978-5-534-08897-7. —
Texct: anexTponnsit / O6pazoBarenbHas miaTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/541432
4.  Tyces, B. A. Maremaruka. ['eometpust. ba3oBslii ypoBens: 10—11 kiaccsl : yueGHUK 1711 cpeaHero obuiero odpasosanus / B. A. I'yces, U. b.
Koxyxos, A. A. IIpoxodseB. — 2-e u3x., uctp. u gon. — Mocksa: U3gatensctBo FOpaiir, 2023. — 281 ¢. — (O6meo0pa3oBaTeIbHBI IUKT). —
ISBN  978-5-534-16085-7. ~ —  Tekcr:  omektpomueri //  Ob6pasoBarenpHas  miatdopma  IOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/530392

5. boromonos, H. B. MatemaTuka. Anre6pa u Havana aHanusa. ba3zoBslif ypoBeHb: 10—11 kgacchl: ydeOHHK IS cpefHero oomero oopa3oBaHus /
H. B. boromonos. — Mocksa: U3natensctBo HOpaiit, 2023. — 241 ¢. — (O6meobpa3zoBaTenbhsbiil k). — ISBN 978-5-534-16084-0. — Tekcr:

aneKTpoHHsIH // ObpasoBatensHas miatdopma FOpaiir [caiit]. — URL: httpS:/ /urait.ru/bcode/530391

CeBepo-KaBkasckuii coLanbHblii MHCTUTYT

BMB/IMOTEYHO-MHGOPMALIMOHHbIN
LIEHTP

2024-2025 yye6Hbliirop,

6.3. IlporpaMMHoe odecrieyeHne
Microsoft Windows nmu SIuaexc 360
Microsoft Office Professional Plus 2019
Google Chrome nu SInnexc.bpaysep

6.4. Ba3bl 1aHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE H OHCKOBBIE cHcTeMbl, UHTepHeT-pecypchbl
O6pa3zoBaTenbHBIA pecypc «IeMeHTsI 60IbIIoN Haykmy ((Hu3rKka, OHOIOTHs, XUMUS, MaTeMaTUKa, TMHIBUCTHKA) - https://elementy.ru/
Caiit «Maremaruka u dusuka» - https://educon.by

Obmepoccuiickuii MaTeMatnaeckui mopran Math-Net.Ru - http://www.mathnet.ru/

Iudposoit oopazoBaTensusli pecypc IPR SMART - https://www.iprbookshop.ru/
OopasoBarenbHas miardopma FOpaiit - https://urait.ru/

OTkphITHIH IekTOpuil yaensix MI'Y - https://teach-in.ru/

OnexTpoHHO-6nOMHOoTeuHas cucteMa ZNANIUM - https://znanium.com

IMouckoBas cuctema Yandex - https://www.yandex.ru/

IMouckosas cucrema Rambler - http://www.rambler.ru/

OnexTponnas 6ubauoteunas cucrema « CKCH» https://www.sksi.ru/Environment/EbsSksi

PaGouas mporpamMma rnepecMoTpeHa i peKOMeHI0BaHa Ha 3acenanuu kadpeapst [IMM ot «19» mast 2025 r. mpoTtokon Ne 10
3aB. kadenpoii J.I" JIoBstHHUKOB

Pabouas nporpamma rnepecMoTpeHa 1 0JJ00peHa Ha 3acCeIaHHN y4eOHO-METOJUUECKOH KoMHuccHn (haKynbTeTa HHYOPMALMOHHBIX CHCTEM U TEXHOIOTHI
oT «19 mas 2025 r. mpoToxon Ne 9

Ipencenatens YMK JK.B.Urunarenko

COI'JTACOBAHO:
3aB. BeIycKaroIei kadenpoit W.B.IlerpoBa «22» mas 2025 .
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