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1.0EJIM U 3ATAYHN OCBOEHU A TN CIUIIIMHBI
eassMu OCBOCHUS JUCLMIUIMHBI «MaTeMaThKay SBIISIETCS:

- (QopmupoBaHuE MPEACTaBICHUI O MaTeMaTHKE, KaK yHHBEpPCAJIbHOM sI3bIKa HAyKH, CPE/ICTBE
MOJICJIUPOBAHUS SBJICHHUM U MPOIIECCOB, 00 UACSIX U METOJaX MaTEMATUKHU;

- pa3BUTHUE JIOTUYECKOTO MBIIUICHUS, MNPOCTPAHCTBEHHOTO BOOOpPaXEHUS, AITOPUTMUUYECKON
KyJIbTYPBl, KpUTUYHOCTH MBIIIICHUS HAa YpPOBHE, HEOOXOIUMOM Il OOyYEHHUS 1O COOTBETCTBYIOIICH
cnermaigbHocT  09.02.07 WubopmanmoHHBIE CHCTEMBI H  IPOrpaMMHpOBaHHWE, B Oyaymien
npodeccCHOHABEHOM e TEIIBHOCTH;

- OBJIQJICHHE MaTeMaTUYECKUMHU 3HAHUAMU U YMEHUAMU, HEOOXOMMBIMU B TOBCEIHEBHOM JKU3HH,
JUIS M3Y4YEHHS WIKOJBHBIX €CTECTBEHHOHAYYHBIX JHUCUUIUIMH HAa 0a30BOM YPOBHE, IS IOJTYYCHHUS
o0Opa3oBaHus B 00JIACTSAX, HE TPEOYIOIUX YIIIyOJIeHHOW MaTeMaTUYeCKOM MOATrOTOBKHY;

- BOCHUTaHUE CPEACTBAMU MATEMAaTHKU KYJbTYpbl JIMYHOCTH: OTHOLIEHUS K MaTEMaTHUKE Kak
gacTd OOIIEYeIOBEUECKON KYJIbTYyphl: 3HAKOMCTBO C HCTOpPHEH pa3BUTHS MaTEeMAaTHUKH, SBOJIOIHEH
MaTeMaTUYeCKUX UJIeH, TOHMMaHUs 3HAUUMOCTH MaTEMaTUKH JIJIs 00IIECTBEHHOTO Mporpecca.

3agayamMu OCBOCHMS TMCUUILIMHBI «MaTeMaTHKay SIBISIFOTCS:

- CHUCTEMAaTH3HPOBATH CBEACHHUS O YHCJIAX; HU3YyUYUTh HOBBIC BHJBI YHCJIOBBIX BBIPAKCHUM U
opmyur;

-~  COBEpILIEHCTBOBATh MPAKTUUYECKHUE HABBIKM W BBIYUCIUTEIBHYIO KYJIBTYpPY, PACIIMPUTH U
COBEpIICHCTBOBAThH alreOpanyueckuii anmapar, cOpMHUPOBAHHBIN B OCHOBHOM HIKOJIE U €r0 MPUMEHEHUE
K PEIICHUI0 MATEMAaTHUYEeCKUX U HEMAaTeMaTHYEeCKUX 3a/1a4;

-  pacmMpuTh M CHUCTEMaTHU3UPOBAaTh OOLIME cBeleHUus O (YHKUMSIX, IOMOJIHEHUE Kiacca
M3y4aeMbIX (YHKIUH, WUTIOCTpAIMs IIHPOTHl MPUMEHEHHs] (DYHKIUN [UIsl ONMHCAHUS W HW3YYCHUS
peanbHBIX 3aBUCUMOCTEH;

-  H3Y4YUTh CBOWCTBA MPOCTPAHCTBEHHBIX Tel, (JOPMHUPOBATH YMEHHUS IMPUMCHSITH IOTyYCHHBIC
3HaHUS AJI PEUICHUS] TPAKTUYECKUX 33]1a4;

- pa3BHUBaTh MPEJCTABICHUS O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B OKPYKAIOIIEM
MUpE, COBEPIICHCTBOBATh MHTEJIEKTYAIbHBIE U PEUEBbIE YMEHUS IyTeM 00OTalleHUs] MaTeMaTHIYeCKOTrO
SI3bIKA, PA3BUTHSI IOTUYECKOTO MBIITUICHHS;

—  TI03HAaKOMHTHCSI C OCHOBHBIMU UJESMHU U METOIAMH MaTeMaTH4YE€CKOT0O aHaJIN3a.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Hucuunnuza «MaTtemaTtuka» BXOJUT B 00s3aTEIbHYIO YacTh 00111€00pa30oBaTeNbHbIX JAUCHUILIIMH
(texHonmornueckuii mpoduip) yrimyonernHoro yposHs (OII.01)u HaxomuTcss B JIOTHYECKOW W
CTPYKTYpPHO-METOANYECKOH cBsi3u ¢ npyrumu yactsmu OITOIL.

IIpenmerHas 06acTh TUCHUMITIMHBI — « MaTeMaTHKa U HHPOPMATUKAY.

JucnuruimHa «MaremaTka» 0cBauBaeTcs Ha yrilyOJI€eHHOM ypOBHE.

CrpyktypHo  gucuuiuiiHa — «MaTemaTuka»  BKJIIOYaeTpasfensl  «Anrebpa u  Hayana
MaTeMaTHYECKOro aHam3a», «['eomerpus», « BEpOsSTHOCTD U CTaTUCTHKA».

MexnpenmeTHele cBs3u: nHpopmaruka, maremarnka (EH.01), cratucruka.

TpeboBaHus K BXOJHBIM 3HAHUSIM, YMEHHSIM U KOMIIETEHIIUSAM CTyA€HTa (OPMUPYIOTCS Ha OCHOBE
IIPOrpamMMbl OCHOBHOT'O 00111er0 00pa3oBaHusl.

3.INTAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YYEBHOM JUCIHUIIJIMHBI

OcBoenue cojaepxaHusg y4eOHOW JUCIUIUIMHBI «MaTemaThka» O00eCredrBaeT JOCTHKECHHE
CJIEIYIOIUX PE3YyJIbTATOB:

a) IUYHOCMHBIX!

— HHTEpeC K pa3Nu4HbIM cdepam TpodecCHOHATBHON ACATEIbHOCTH, YMEHHE COBEPINAThH
OCO3HAHHBIN BBIOOp Oynymied mpodeccuu W pealn30BBIBATH COOCTBEHHBIC >KU3HCHHBIE
TUTaHBL;

— TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOPA30BAaHHIO Ha MPOTSIKECHUU BCEH
KH3HU;



— OCO3HaHUC LECHHOCTHU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTHh OCYHICCTBJIATH IIPOCKTHYIO M
HCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBUAYAJILHO U B I'PYIIIIC.

0) mMemanpeomemmwix:

CaMOCTOSTEIILHO OPMYIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

BIIAJCTh HAaBbIKAMU Yy4E€OHO-UCCIIEIOBATEILCKOM W MPOEKTHOM JeATEIbHOCTH, HaBBbIKAMHU
paspeleHust npoodiieM;

CIIOCOOHOCTH M TOTOBHOCTE K CaMOCTOATCIIbHOMY IIOUCKY METOJOB PEHICHUA NPAKTHYCCKUX 3ada4,
MPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUS

BJIAJCTh HABBIKAMH TIOJYyYeHHUS WH(POpPMAIMU W3 HCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSITEIHHO
OCYIIECTBIATh MOUCK, aHAJIU3, CUCTEMATU3aLUI0 U UHTEPIIPETALNI0O MH(OPMALlUU pa3IUYHbIX BUAOB U
¢bopM npencTaBieHUs;

IMOHUMATh U HUCIIOJIB30BaTh IIPCUMYIICCTBA KOM&HI[HOﬁ n HH,HHBHHyaHLHOﬁ pa6OTbI;
JAC€J1aTh OCO3HAHHBIN BBI60p, ApTyMCHTHUPOBATH €T0, 6paTL OTBCTCTBCHHOCTD 3a PCHICHUC,
OLICHUBATb HpPIO6p€T€HHLII>i OIIBIT,

JaBaTb OLCHKY HOBBIM CUTyallUdM, BHOCUTb KOPPCKTUBBI B JACATCIBHOCTL, OLCHHBATH
COOTBCTCTBUEC PE3YJIbTATOB ILICJISAM;

B) NpeOMemHubIxX.

— BJIAACHUC METOJaMU J0Ka3aTcJIbCTB, aJIropuTMamMun pemicHuAd 3aJa4, YMCHUC
q)OpMy.]'II/IpOBaTI) OIIPCACIICHUS, QaKCHUOMBI U TEOPCMBbI, TPHUMCHATH UX, MTPOBOAUTH
JOKa3aTCIbHBIC PACCYXKACHUSA B XOAC PCHICHUS 3a/1a4,

— YMEHHE ONepUpOBaTh MOHATHUSIMM: CTENEHb YMCIA, Jorapudm dYucia; yMEHHUE BBIIOJIHATH
BbIUMCJIEHHE 3HAuU€HUN M INpeoOpa3oBaHMs BBIPAKEHUN CO CTENEHSIMHM U Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAXKEHUN;

— yMEHHUE OIEepUpOBaTh MOHATUSMU: PALMOHAIBHBIE, UPPALMOHAIBHBIE, IOKA3aTeNbHBIE,
CTETNEHHbIe, JorapuMHUUECKHe, TPUTOHOMETPHUYECKHE YpaBHEHWUS W HEPABEHCTBA, HUX
CHCTEMBI,

— YMEHHE OINepHpoBaTh MOHATUSAMH: (YHKUUS, HEnpepbiBHAs (QYHKLUS, NPOU3BOIHAS,
nepBooOpa3Has, OnpeleleHHbI HHTerpail, yMEHHEe HaX0AUTh IPOU3BOHbBIE 3JIEMEHTAPHBIX
(GYHKIMH, WCHOJNB3Yys CIPaBOYHBIE MaTepHallbl; HCCIENOBaTh B IMPOCTEHIINX CIydasx
(GYHKIIMM Ha MOHOTOHHOCTb, HaXOIUTh HAauWOOJbIINE U HAaUMEHBLINE 3HAYEHUS (PYHKIIHIA;
CTPOUTH TpaUKM MHOTOYJICHOB C HCIIOJIb30BAaHHEM allapara MaTeMaTHYeCKOTO aHAJIN3a;
IPUMEHSTHh TMPOU3BOAHYIO TpPU pEIIEHWH 3aJad Ha JABM)KEHHE; pellaTh MPaKTUKO-
OpPUEHTHPOBAHHbIE 33/1a4M HA HAUOOJBIINE U HAUMEHBIIINE 3HAYEeHHUs, Ha HAXOXKACHUE Ty TH,
CKOPOCTH U YCKOPEHUS;

— YyMEHHE OIEpUPOBaTH MOHATHUSAMHU: pAlMOHATbHAS (YHKIHS, IOKa3aTelbHas (yHKIIHS,
crenieHHas (yHkius, Jsorapudmudeckas (yHKIUSA, TPUTOHOMETPUYECKHUE (YHKIINH,
oOpaTHble (YHKLIWHU; YMEHHME CTPOUTh TpaduKu H3yYeHHBIX (YHKIMHA, HCIOIB30BaTh
rpaduKyd TPH HM3YYCHUU MPOIECCOB M 3aBUCUMOCTEH, MPH PEIICHUH 3a7a4 U3 JIPYTUX



y4eOHBIX MPEIMETOB M 3a7ad W3 peajlbHOW KU3HU; BbIpakaTh (HOpMyiIaMu 3aBUCHMOCTHU
MEXy BEJIMYNHAMU,

YMEHHE peliaTh TEKCTOBBIE 3aJla4yd Pa3HbIX TUIIOB (B TOM YHCIIE HAa MPOIEHTHI, JOIU U
94acTH, Ha JBW)KEHHE, PabOTy, CTOMMOCTh TOBAapOB M YCIIYT, HAJOTH, 3a7add U3 00JIACTH
yOpaBlIeHUS! JTUYHBIMU U CeMEHWHBIMH (PMHAHCAMH); COCTaBJIATH BBIPAXKEHUS, ypaBHEHUS,
HEPAaBEHCTBA M MX CHUCTEMBI IO YCJIOBHIO 3aJauyd, UCCIEN0BaTh MOJyYEHHOE DPELICHUE U
OLICHUBATH MPABAONOI00HOCTH PE3yIbTaTOB;

yMEHHE OIEepUpPOBaTh MOHATHAMH: CpeqHee apudmeruyeckoe, MeauaHa, HaubOobllee U
HaWMEHbIIIEe 3HAUYCHUSI, pa3Max, JUCIEPCHs], CTAHAAPTHOE OTKJIOHEHHUE YUCIOBOIO HA0O0pa;
YMEHHE H3BJIEKaTh, MHTEPIPETUPOBATh HWH(OPMALIMIO, TPEICTABICHHYIO B TalNHIaX, Ha
quarpamMmax, Tpadukax, OTPAKAIONIYK) CBOWCTBA pEaJbHBIX TMPOIECCOB U  SIBJICHHIA
OpEeICTaBIsITh MHGOPMAIMIO C TOMOINBbIO TabmUIl W JUarpaMM; HCCIEeI0BaTh
CTAaTHCTUYECKUE JIAHHBIE, B TOM 4YHCJIC C NPUMECHCHHEM TpadUIecCKUX METOJOB U
AIEKTPOHHBIX CPE/CTB;

YMEHHE ONEepUpOBaTh MOHATHAMMU: CIy4YalHBIM ONBIT M cilyyaiiHoe cOoObITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHSI; YMEHUE BBIYHCISATH BEPOSTHOCTH C MCIIOJNIB30BAaHHEM TpapruecKux
METO/I0B; MPUMEHATh (POPMYJIbI CIOKEHUS U YMHOXEHHS BEPOSITHOCTEH, KOMOWHATOPHBIE
dakTel ¥ (HOpMyIBI TPU pEIICHUH 3a7ad; OLEHUBATh BEPOSTHOCTH PEATBHBIX COOBITHIA;
3HAKOMCTBO CO CJIy4YalHBIMH BEIWYMHAMH; YMEHHUE IPUBOIUTH IMPUMEDPHI IPOSBICHUS
3aKoHa OOJIBIINX YMCET B IPUPOTHBIX U OOIIECTBECHHBIX SIBICHUSX;

YMEHHUE ONEPUPOBATH MOHATUAMM: TOUYKA, MPsAMas, IJIOCKOCTh, IPOCTPAHCTBO, JBYI'PAHHBIN
YroJl, CKPEIMBAIOIIUECS MpsMbIE, MAPaUIE]bHOCTh W NEPHEHAUKYJSIPHOCTh IPSAMBIX U
IIJIOCKOCTEH, yroa MEXAy MPsSMBIMHU, YroJl MEXAY MHPSIMOM U IUIOCKOCTBIO, YIOJ MEXKIY
IUIOCKOCTSIMHM, PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHHE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXAY IUIOCKOCTAMU; YMEHHE MCIOJIb30BaTh IIPU PELICHUH 3a1a4 U3yYEHHbIE
(GakThl U TeOpeMbl IUIAHMMETPHUM; YMEHHUE OLIEHWBATH pa3Mepbl OOBEKTOB OKPYXKAIOIIETO
MUpa;

YMEHHE ONEepUpOBaTh IMOHATUSMHU: MHOTOTPAHHUK, CEYEHHE MHOTOTpaHHUKA, KYO,
napajulesienunes, npusMa, nupamuaa, Gurypa u moBEpXHOCTh BPAIICHUS, LIMIINHIP, KOHYC,
map, chepa, cedeHus (GUrypsl BpallleHHs, IJIOCKOCTb, Kacarouiascs cdepsl, IWINHApA,
KOHYCa, IUIONIA/(b TOBEPXHOCTU MHUPAaMUJIbl, IPU3MbI, KOHYCa, LUIMH/pA, IJI0Maab chepsl,
00BbeM Ky0a, MpsAMOYTOJILHOTO HapajieNenurnea, TUpaMuibl, IpU3Mbl, IMIMHAPa, KOHYyCa,
nrapa; yMeHue u3o0pakaTb MHOTOTPAaHHMKH U TOBEPXHOCTH BpALICHHS, UX CEYEHHS OT
PYKH, C TIOMOLIbKO YEPTEKHBIX HMHCTPYMEHTOB M DJEKTPOHHBIX CpEACTB; YMEHHUE
pacro3HaBaThb CHMMETPUIO B IPOCTPAHCTBE, YMEHHE paclo3HaBaTh IpPaBUIIbHBIE
MHOTOTPaHHUKH;

YMEHHE ONEepUpOBaTh MOHATHSAMU: JBWKEHHE B MPOCTPAHCTBE, MMOJOOHBIE (GUTYpHI B
MPOCTPAHCTBE; MCIOJIb30BAaTh OTHOIIEHHE IJIOLIAIeH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX
¢buryp npu perieHuu 3auay;

YMEHHE BBIYUCIATH T€OMETPUUYECKHE BEIMUMHBI (JJIMHA, YToJl, IIOaab, 00beM, IUIOMAIb
MOBEPXHOCTH ), UCIIOJIb3YS NU3YUYEHHbIE (POPMYJIIBI U METO/IbI;

yMEHHE OINEepUpOBaTh MOHATUSAMU: MPSIMOYTOjibHasi CHCTEMa KOOpPJAUHAT, KOOPIWHATHI
TOUYKH, BEKTOpP, KOOPJMHATHI BEKTOPA, CKAJIIPHOE MPOU3BEACHHE, YIOJ MEXIy BEKTOpaMU,
CymMMa BEKTOPOB, MPOMU3BEACHUE BEKTOpPA HA YHUCJIO; HAXOAWUTh C IMOMOIIBI0 H3YYEHHBIX
bopMyI1 KOOpAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEKIY JBYMs TOUKAMU;

yMEHHE BBIOMpATh MOIXOANINNA H3YYCHHBIH METOJ Il PEIICHUs 3a7add, paclio3HaBaTh



MaTemMaTuyeckue (akThl U MaTeMaTH4YEeCKHEe MOJENH B MNPHUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE TMPUBOJUTH MPUMEPHl MATEMAaTUUYECKUX OTKPBITUN
POCCUICKON MU MUPOBOM MaTEeMaTUYECKON HAYKH.

YMEHHE OIepUpOBaTh MOHATUAMU: OIpEJesIeHHe, aKkChoMa, TEOpeMa, CIIeACTBUE, CBOICTBO,
NpPU3HAK, J0Ka3aTelIbCTBO, PABHOCHIBHBIE (OPMYIMPOBKH; YMEHHE (HOpPMYyIUPOBATH
0o0paTHOE M NPOTUBONOJIOKHOE YTBEPXKAECHUE, NPUBOAUTH IPUMEPbI U KOHTPIPUMEPHI,
UCTOJB30BaTh  METOJ  MAaTeMaTHYeCKOW  HMHIYKIMW;  TMPOBOAWUTH  JOKa3aTebHbIC
paccy’KIeHUs IPU PELICHUH 3a/1a4, OLIEHUBATh JIOTMUYECKYIO ITPABUIIBHOCTb PacCy KICHUH;
YMEHUE ONEpUpOBaTh MOHATHUSMHU: MHOXXECTBO, IIOJMHOXXECTBO, OIEpallUu  HaJ
MHOKECTBaMH; YMEHHE HUCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapaT JUlsl OIMCaHUs
peabHBIX TPOIIECCOB U SBJICHHM, M TIPU PEIICHUH 331324, B TOM YHCIIE U3 APYTUX y4eOHBIX
IIPEIMETOB;

YMEHHE ONePHPOBAThH MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeBo, HUKI, rpad Ha MIOCKOCTH;
yYMEHUE 33aJaBaTh 1 ONMUCHIBATH rpadbl Pa3IMYHBIMU CIIOCOOAMHU; MCIIOIB30BaTh Ipadsl MpH
peIIeHIH 3a/1a4;

yMeHHe CBOOOJHO ONEepUpPOBaTh MOHATUSAMH: COYETAHUE, IEPECTAHOBKA, YUCIIO COYCTAHUH,
YHCII0 MEPeCcTaHOBOK, OMHOM HpIOTOHA; yMeHHE MPHUMEHSATh KOMOMHATOpHBIC (aKThl U
paccykKIeHMs Ui pelIeHus 3aay;

YMEHHUE ONEPUPOBATH MOHATUSAMU: HATYPAJIBHOE YUCIIO, LIEJI0€ YUCIIO, OCTATOK [0 MOJYJIIO,
palMoOHaIbHOE YMCJIO, HUpPpalMOHAIBLHOE YHMCIO, MHOXECTBAa HATypallbHBIX, LEJbIX,
panMoHaNbHBIX, JCHCTBUTEIBHBIX YHCET, YMEHHE HCIOIb30BaTh NPU3HAKUA JEITHMMOCTH,
HauMEHbUIMKA OOImMI JenuTenh U HauMeHbllee olliee KpaTHoe, aroput™m EBkiauna npu
peIIeHIH 33a1a4; 3HAKOMCTBO C PAa3TUYHBIMUA O3UIIMOHHBIMHA CUCTEMaMH CUHCIICHUS;
yMEHHE CBOOOJHO ONEpUPOBATh IMOHATHUAMHU: CTENEHb C IEJbIM IIOKa3aTeleM, KOpPEHb
HATypaJbHOH  CTENEHHW, CTENeHb C  palHOHAIBHBIM  [OKa3aTeleM, CTENeHb C
JeWCTBUTENBHBIM (BEIIECTBEHHBIM) IOKa3aTesieM, JiorapupM 4Yucia, CUHYC, KOCHHYC H
TaHTEHC TPOU3BOJIHHOTO YUCIIA;

YMEHUE OIepUpoBaTh MOHATUSAMH: TOXKIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHuUE,
ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YPAaBHEHU W HEPABEHCTB, PABHOCHIILHOCTh YpaBHEHHIH,
HEPaBEHCTB U CHCTEM, pallMOHAJIbHbIE, HMPpPALMOHAIbHbIEC, IOKa3aTelbHbIC, CTENEHHbIE,
norapupMUUECKUe, TPUTOHOMETPHUYECKHE YpaBHEHHs, HEPABEHCTBA W CHCTEMBI, YMEHHE
pelaTh ypaBHEHUs,, HEPABEHCTBA M CHUCTEMbI C IOMOIIBIO Pa3IMYHBIX MPUEMOB; pellaTh
ypaBHEHWUsI, HEPAaBEHCTBA U CHCTEMBI C TTApaMETPOM; IIPUMEHSTh ypaBHEHHS, HEPAaBEHCTBA,
UX CUCTEMBI JUIs PELICHUs] MaTeMaTHUECKUX 3aJa4 ¥ 3a/1a4 U3 Pa3JIMUHbIX 00JIacTel HAyKu U
peabHOM KU3HH;

yMEHHE CBOOOJHO OINEpUpOBaTh MOHATHAMM: rpaduk (yHKIMM, oOpaTHas QyHKUUS,
KoMIo3uius QyHKIUH, TUHeHas QyHKIMs, KBagpaTuuHas QyHKIUS, cTelleHHas (QyHKIUSI
C IIeTIBIM TOKa3aTejeM, TPUTOHOMETpUUYEeCKHe (PYHKIUH, 0OpaTHblE TPUTOHOMETPHUYECKHUE
GyHKIMHM, MOKa3aTelbHas W Jjorapudmuyeckas (QyHKIUM; YMEHUE CTPOUTH TIpapuKu
(byHKUIMH, BBITOTHATH TpeoOpa3oBaHus TpapuKoB (QyHKIIHIA;

YMEHHE UCTOIb30BaTh rpaduKku QYHKIMNA IS W3YYCHHUsS MPOIECCOB M 3aBUCUMOCTEH MPHU
pelieHnH 3a7a4 U3 JPYyTUX Y4eOHBIX MPEIMETOB W U3 PEAIbHOM JKU3HHU; BBIPAXKATh
(dbopMyIaMu 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;

yMeHue CBOOOJHO OINEpUpPOBATh MOHATHUAMHU: YETHOCTh (YHKLUUH, NEPUOTUYHOCTD
(GyHKIMH, OTrpaHUYEHHOCTh (YHKUUH, MOHOTOHHOCTb (YHKIIMHM, SKCTpEMyM (yHKIMH,
HauOoupllee M HauMEHbIlee 3HAYeHHUS (QYHKLIUMU HA IMPOMEXYTKE; YMEHHUE MPOBOJIUTH
uccaenoBanue QyHKINU;

YMEHHE UCIOJb30BaTh CBOMCTBAa M Tpapuku (YHKIMA A7 peleHus ypaBHEHUH,
HEpaBEHCTB U 3a/1a4 ¢ NapaMeTpaMu; 1300pakaTb Ha KOOPAUHATHOHN INIOCKOCTH MHOXKECTBA
peLIeHU ypaBHEHUM, HEPABEHCTB U UX CUCTEM;

yMEHHE CBOOOJHO ONEpUPOBaTh MOHATUAMU: IIOCIEIOBATENBHOCTh, apudMeTHYecKas



porpeccusi, reoMeTpudeckas IMporpeccusi, OeCKOHEUHO YObIBarollas IeOMeTpHuecKas
IpOrpeccus; yMEHHE 3aJaBaTh IIOCJIEAOBATENBHOCTH, B TOM 4YHCIE€ C IIOMOIIBIO
PEKYPPEHTHBIX (HOpMyJI;

YMEHHUE ONEepUPOBaTh MOHATHSAMH: HEMPEPHIBHOCTh (YHKIMHM, aCHUMOTOTHI Tpaduka
¢GbyHKUMH, IepBas ¥ BTOpasi IPOM3BOIHAS (YHKLIUHU, TEOMETPUUYECKUN U (U3NYECKUIN CMBICII
MIPOU3BO/IHOM, TEpPBOOOpa3Hasi, ONpeNeNeHHBI MHTErpall; YMEHHE HaXOIUTh ACUMIITOTHI
rpaduka QyHKIMU; YMEHHUE BBIYUCIATH IPOU3BOJHBIE CYMMbI, IPOM3BEACHUS, YACTHOIO U
KOMIIO3ULIUH (PYHKIUI, HAXOIUTh YpaBHEHHE KacaTeNbHOU K TpapuKy (QyHKIIUHU;

YMEHHE HCIOJIb30BaTh MPOU3BOJHYIO ISl HCCIeAOBaHUs (GYHKIMHA, UId HAXOXKAECHUS
HAWJIy4ylIer0 peIIeHUs B MPHUKIAJHBIX, B TOM YHCIE COLMAIbHO-DKOHOMUYECKUX U
¢bu3nyeckux 3agaydax, Uil ONPENETeHUs CKOPOCTH U YCKOPEHMs; HAXOOUTh IUIOIAAM U
0o0beMbl (GUTYp C TIOMOUIbIO HWHTErpaja; NPUBOIUTH NPUMEPHl MaTeMaTHYECKOTO
MO/JICJIMPOBAHUS ¢ MOMOILBIO AU(depeHInanbHbIX YPaBHEHUH;

YMEHHE ONEpUPOBaTh IMOHATUSMHU: KOMIUIEKCHOE YHCJIO, CONPSIKCHHBIE KOMILICKCHBIE
qucaa, MOAYJdb U apryMEHT KOMILJIEKCHOIO uucia, (opMma 3alucd KOMIUIEKCHBIX YHUCEN
(reomeTpuueckasi, TpPUTOHOMETpUUYECKas U  airedpavyeckas); yMeTb IMPOU3BOAUTH
apupmeTHyeckue JEUCTBUS C  KOMIUIEKCHBIMH  4YMCIaMM; TNPUBOJUTH  IPUMEPHI
MCTIOJIH30BAHUS KOMITJICKCHBIX YHCEIT;

yMeHuEe CBOOOJHO ONEpUpOBaTh MOHATUAMHU: CpelHee apudmMeTHueckoe, MeIuaHa,
HanOoJbIIee M HAUMEHbIIIEe 3HAYCHHUS, pa3Max, AUCIIEPCUsl, CTAaHAAPTHOE OTKJIOHEHHE /IS
OIMCAHMS YUCIIOBBIX JaHHBIX; YMEHHUE UCCIIEI0BaTh CTATUCTUUECKUE JaHHbIE, B TOM YHCIIE
C IPUMEHEHUEM TpapUUECKUX METOJIOB M SJIEKTPOHHBIX CPENICTB; TPapHUECKH UCCIIET0BATh
COBMECTHbIE HAa0JIIOJICHHS C IIOMOLIbIO TUarpaMM pacCcerBaHUs U IMHEHHOM perpeccuy;
YMEHHE HaXOAWTh BEPOATHOCTH COOBITUH C HCIHOJIB30BAHHWEM TpapUUECKUX METOJIOB;
NPUMEHATh JUISL pelleHus 3a7ad (QOpMyJbl CIOXKEHMS M YMHOXKEHHUS BEpPOSITHOCTEH,
(dbopMyIly MOIHON BEpOSITHOCTH, (hopmyiny bepHynnu, komOuHaTopHbie PakTsl U HOPMYIIbI;
OLIEHUBATh BEPOSATHOCTHU PEAIbHBIX COOBITHI; YMEHHE ONIepUpPOBATh MOHATUAMU: CIIydaiiHast
BEIMYMHA, pAacClpelelieHne BEpOSTHOCTEH, MaTeMaTH4eCKoe OXKUIaHUE, JUCIEepCUs |
CTaHJApTHOE OTKJIOHEHHE CIyd4ailHOW BeNWYMHBI, (PYHKIHM paclpelesieHUus] U IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTebHOIO M HOPMAJIBHOTO DPACHpEIENEHHH; YMEHUE HCIIOIb30BaTh
CBOWCTBA WM3yUEHHBIX paclpelieleHud Ui pelieHHsl 3ahay; 3HAKOMCTBO C HOHSATHUSMHU:
3aKOH OOJIBIIINX YHCEJ, METO/IbI BRIOOPOYHBIX UCCIIETOBAHMIA; YMEHHE IPUBOAUTE MTPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBICHUIX;

yMEHHE CBOOOJHO ONEpPHpPOBATh MOHATHAMHU: TOUYKA, MPSIMast, MJIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKUI YTroj, JABYIPaHHBIM Yyroj, TpeXIpaHHBIH yTroJl, MepeceKaroIuecs,
napajuieIbHbIe ¥ CKPEIIUBAIONIMECs] TPSMble, MapauIeIbHOCTh M MEPIEeHAUKYISIPHOCTh
NPSIMBIX U IJIOCKOCTEH, YTOJI MEXJy MPSIMBIMH, YTOJ MEXAY MPSAMON U IJIOCKOCTHIO, YTOJ
MEXIy TUIOCKOCTSIMH, YMEHHE HWCIOJIbh30BaTh NMPH PEIICHHH 3a/1a4 W3ydeHHbIE (DAKThl U
TEOpEeMbl IUIAHUMETPUHU; YMEHHE OLIEHHBATh Pa3Mepbl OOBEKTOB B OKPYXAIOIIEM MHPE;
YMEHHE OTEepPUPOBATh MOHATHSIMH: MHOTOTPAHHUK, C€YEHHUE MHOTOTPAHHHKA, MPABIIBHBIN
MHOTOTpaHHUK, MPU3Ma, MUpaMua, GUrypa U MOBEPXHOCTh BpAIlEHUs, IMIMHAP, KOHYC,
map, cdepa, pazBepTKa IMOBEPXHOCTH, CEUCHNS KOHYCa M IIITHH]IPA, TapajIeIbHbIE OCH HIIH
OCHOBAHHIO, CEYEHHUE I1apa, MIOCKOCTh, Kacaromascs chepsl, UINHAPa, KOHYCa; YMEHHE
CTPOUTH CEUCHHWE MHOTOTPAHHWKA, M300pakaTh MHOTOTPAHHUKH, (DUTYPHI U TIOBEPXHOCTH
BpallleHUs, MX CEYEHHsA, B TOM YHCJIE C IOMOIIbIO 3JIEKTPOHHBIX CPEICTB; yMEHHUE
MPUMEHSTh CBOHCTBA T'€OMETPHUYECKHX (HUTYp, CaMOCTOATENBHO (POPMYITHPOBATH
OIpeNieNIeHUs] M3y4aeMbIX (Uryp, BBIIBUTaTh TUIIOTE3bI O CBOMCTBaX M NpPU3HAKAX
reoMeTpHUecKuX (Uryp, OOOCHOBBIBaTh WJIM OIpPOBEprarb HX; YMEHHE IPOBOAUTH
kinaccuukanuioo GUryp MO  pa3IMYHBIM  TPU3HAKaM, BBINOJHATE HEOOXOIUMbBIE
JIONOJTHUTENbHBIE TOCTPOCHMS,;

yMEHHE CBOOOJIHO OMEPHPOBATH MOHATHAMMU: IUIOMAAb (GUTYPBI, 00beM (GUTypHI, BETHYNHA
yria, pacCcTOSHUE OT TOYKH JIO0 IJIOCKOCTH, PAacCTOSIHME MEXIY HpPSIMBIMH, PACCTOSHUE



MEXJY IUIOCKOCTSMM, IUIOM@AAb c(epsl, IIOMALb MOBEPXHOCTH NHPAMUIBI, IMPHU3MBI,
KOHYyca, HWINHApa, 00beM Ky0a, MPsIMOYTOJIBHOTO MapauleenuIeia, MUPaMUIbl, IPU3MBI,
LWINHApA, KOHYCa, lI1apa; yMEHHE HaX0UTh OTHOIIEHHE 00beMOB OJOOHBIX (Uryp;
yMeHHE CBOOOJHO OINEpPHPOBATh MOHATHSAMHU: JIBWKCHHE, MapajUIeNbHBIA MepeHoc,
CUMMETpUs Ha IUIOCKOCTHU U B IPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHuE IOJ00MS,
no/00HbIe (PUTYpBI; YMEHHE pacloO3HaBaTh PaBHBIC U MOJ0OHBIE (UTYpHl, B TOM YHUCIIE B
IIPUPOZE, MCKYCCTBE, APXUTEKTYPE; YMEHHUE HCIIOJIb30BATh I'€OMETPUYECKUE OTHOILUCHUS,
HAXOJUTh T€OMETPHUECKUE BEMYMHBI (JJIMHA, YTOJI, TUIOIAab, 00bEM) MPH PEIICHUH 3a71a4
U3 APYruX y4yeOHBIX MPEAMETOB U U3 PEeaIbHOM KU3HH;

yYMEHME CBOOOJHO ONEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPJAMHAT, BEKTOP,
KOOpJAUHATBl TOYKH, KOOPAMHATHI BEKTOpAa, CyMMa BEKTOpPOB, IIPOU3BEACHUE BEKTOpa Ha
4HCIO, pa3IoKEHUE BEKTOpa IO 0asucy, CKalsIpHOE IPOU3BEIEHUE, BEKTOPHOE
IIPOU3BECHNE, YIOJ MEXIy BEKTOPAMM; YMEHHE MCIOJIb30BaTb BEKTOPHBIA U
KOOPAMHATHBI METOJ JUIsl PEIIeHHUs] T€OMETPUYECKHUX 3aJad W 3a7ad JAPYruX Yy4eOHBIX
IIPEIMETOB; ONEPUPOBATh MOHATUAMU: MaTpuua 2 X 2 U 3 X 3, oNpeAenuTesb MaTpULbI,
T€OMETPUYECKHUM CMBICI OIPEIECIIUTENS;

YMEHHME MOJEIMPOBATh pPEANbHbIE CHUTyallMM Ha $A3bIKE MAaTEMaTUKH; COCTABIIATH
BBIPA)KCHMS], YPABHEHMS, HEPABEHCTBA M MX CUCTEMBI II0 YCIIOBHIO 3a/1a4d, MUCCIEN0BATH
IIOCTPOCHHbIE MOJIEIM C HCIOJIb30BAaHUEM amnmnapara aiareOpbl, HHTEPIPETUPOBAThH
IIOJIyYEHHBIM pe3yJbTaT; CTPOUTh MAaTEMAaTUYECKHE MOJEIN C IOMOULIBI0 I'€OMETPUUYECKHUX
MOHATUM M BEJIIMYUH, PEIIaTh CBS3aHHBIE C HHUMM IPAKTUYECKUE 3a7add; COCTABIIATH
BEPOSITHOCTHYK0 MOJI€JIb WM  HHTEPIPETUPOBATH IIOJIYYEHHBIM pe3yibTaT; pelarh
IIPUKJIAJHbIE 3alayd CPEACTBAMM MATEMaTHYECKOIO0 aHajau3a, B TOM YHUCIIE COLMAIBHO-
KOHOMHUYECKOTO M (PU3UUECKOTO XapaKTepa;

yMEHUE BBIOMpATh MOAXOSAIIMN METOX JJIs pPEeLIeHUs 3ajayd; MOHMMAaHUE 3HAYUMOCTH
MaTEeMaTUKU B M3YYEHHUU NPUPOJHBIX U OOIIECTBEHHBIX IPOILIECCOB U SIBJICHUN; yMEHHE
pacro3HaBaTh IPOSIBICHUE 3aKOHOB MAaTEMAaTUKU B WCKYCCTBE, YMEHUE IPUBOJIUTH
MIPUMEPBI MATEMATHYECKUX OTKPBITHI POCCUMCKON U MUPOBOM MaTeMaTH4eCKON HAYKH.



4. OBBEM JIUCHUIIJIMHBI U BU/1bI YUEBHOM PABOTBI
OO0mii 00bEM AUCUUILIMHBI COCTABIIAET 328aKkaieMHUUECKUIUac.

Ounas popma

Bun yueGHol paboThI Bcero yacos 1 CemecTpet 5
AyauTopHbIe 3aHATHS (BCEro) 320 136 192
B TOM YHUCIIE:
Jlexmuu, ypoku (JIK) 134 68 66
Cemunapsi (C) 178 68 110
Koncynbranus 2 - 2
CamocrositesibHasi padora (Bcero) (CP) - - -
B TOM YHCIIE:
CamomnoaroroBka (caMoCTOATENFHOE U3yUEHUE Pa3/IeIioB,
npopaboTKa ¥ TMOJArOTOBKA M TMOBTOPEHUE JEKIIMOHHOTO
Marepualia 1 MaTepuaia y4eOHHUKOB U y4eOHBIX TTOCOOHIA, ) ) )
HOJIrOTOBKA K CEMUHApam)
ITpoMexxkyTOUHas arTecTauus 14 - 14
dopma MPOMEKyTOYHOU aTTecTalluu KOHTp. pal | »K3aMeH
O0mmii 00beM, yac 328 136 192

3aouHas gopma

Bun yaebHol paboThl Bcero vacos 1 Cemectpet 5
AyIMTOpHBIE 3aHATHS (BCEro) 28 14 14
B TOM YHCIIE:
Jlexiuu, ypoku (JIK) 10 6 4
Cemunapsr (C) 14 6 8
KoHcynbTanus - - -
CamocrosiTtesibHas padora (Bcero) (CP) 300 122 178
B TOM YHCIIE:
CamomnoaroroBka (caMoCTOATENFHOE U3yUeHUE Pa3/IelioB,
npopaboTKa M MOATOTOBKA U MOBTOPEHHUE JIEKIIUOHHOTO 300 122 178
MaTepuaia U MaTepuaia y4eOHUKOB U y4eOHBIX OCOOUH,
MOJITOTOBKA K CEMHHAPaM)
[TpoMexkyTOUHas aTTecTanus 4 2 2
dopma MPOMEKyTOUHOU aTTeCcTallun KOHTp. pab | 3K3aMeH
O0mmii 00beM, yac 328 136 192

5. COAEPKAHUE U CTPYKTYPA JTUCHUITIJIMHBI

5.1 Copep:xanne TUCUMIIIIMHBI

Ne
HaunmenoBanue pasnena
paszaena Coneprxanue pasjena (TeMbl)
(Tembl)
(TembI)
1. MartemaTuka: ajireopa u HayaJa MaTeMaTHYeCKOro aHAJIN3a
Pemienne 3agay ¢ MCNOAB30BaHHEM CBOWMCTB YHCEN H
1 [ToBTOpEeHME . .
CHUCTEM CUMCIICHHUsI, JEIMMOCTH, A0JEH U YacTeH, MPOLEHTOB,




MOZyJiel yucen. Pemenne 3a1ad ¢ UCHOJIb30BAHUEM CBOMCTB
CTereHed W  KOpHEH, MHOTOWICHOB, IpeoOpa3oBaHUi
MHOTOYJICHOB M JPOOHO-pallMOHAIBLHBIX  BBIPAKEHUH.
Pemenne 3amad ¢ UCHoJIb30BaHUEM T'PaJyCHOW MeEphl yria.
Monysp 4Kciia U €ro CBOMCTBA.

DeMEHTEI TCOPHUU
MHOXECTB U
MaTeMaTHYeCKOH JIOTHKH

MHoxecTBa  (YUCIOBBIE, TEOMETPUYECKUX  (UTYD).
XapakTepUCTUYECKOEe  CBOMCTBO, DJJEMEHT  MHOXECTBA,
MycToe, KOHEYHOe, OecKOoHeYHOe MHOXecTBO. CrnocoOsl
3a/IaHust MHOECTB [ToagmHuOXecTBO. OTtHomeHus
MPUHAJJISKHOCTH, BKJIIOYEHHUA, paBeHCTBa. Omepanuu Haj
MHOkecTBaMu. Kpyrum Diinepa. Koneunble u OecKOHEUHBIE,
CYETHBIC U HECUETHbIE MHOXKECTBA.

HctvHHBIE W JIOKHBIE BBICKA3bIBAHUSA, ONEPAMU HAaJ
BBICKa3bIBaHUSIMHU. Aneebpa BbICKA3bIBAHU. CBs3b
BBICKA3bIBAaHUM ¢ MHOKECTBaMU. KBaHTOPHI CyII1eCTBOBAHUS 1
BCEOOIIHOCTH.

3akoHbl J0rUKU. OcHosHble noeudeckue npasuna. Pelenue
JIOTUYECKUX 3a/lauC HCMOJb30BAaHUEM KpyroB Oiiepa,
OCHOBHBIX 102UUECKUX NPAGUIL.

Ymozakmtouenus. OOOCHOBaHUST U JIOKA3aTENbCTBO B
MaTEMAaTHKE. TeopeMsl. Buaet MaTEMATHIECKHAX
YTBEpKACHUN. Buodsl doxazamenvcms. Mamemamuueckas
UHOYKYUSL. Ymeeporcoenus: obpamuoe OaHHOMY,
NPOMUBONOJIONCHOE, obpamuoe NPOMUBONOJIONCHOMY
Ooannomy. llpu3Hak W  CBOWCTBO, HEOOXOAMUMBIE U
JIOCTaTOYHBIE YCIOBHSI.

Ocnoenas meopema apugpmemuxu. Ocmamru u cpagHeHus.
Aneopumm Esxnuda. Kumaiickas meopema 06 ocmamkax.
Manas meopema Depma. (-uunvle cucmemvl CUUCTEHUSL.
Qyukyusa Dinepa, Yucio u cymma oeiumeleli HAmypaibHO20
yucna.

Uucna u BeIpaXeHUs

JlencTBUTENbHBIE YUCTIA.

ToxxaecTBeHHbIE TpeoOpa30BaHUsl.

CreneHp ¢ JEHCTBUTEIBHBIM IIOKAa3aTelIeM, CBOMCTBa
CTEIICHH.

Jlorapudpm umcna, cBoiictBa Jorapudma. JlecaTHUHBIN
norapudm. Hucno e. Hamypanvnwiii J02apugm.
[TpeoOpa3oBanue JorapupMUUIECKUX BHIPAKESHUH.

YPaBHeHI/Iﬂ " HCPABCHCTBA

Pemenne 3amad ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB H
CHUCTEM HEPABEHCTB C OJHOHN IIEPEMEHHOM, C NPUMEHEHHEM
M300paKeHUs YUCIOBBIX TPOMEKYTKOB.

['paduueckoe perieHrne ypaBHEHUH 1 HEPABEHCTB.

HppauroHanbHble YpaBHEHHS 1 HEPABEHCTBA.

IIpocreiilne okasarTenbHble yPABHEHUS U HEPABEHCTBA.

CucTembl TOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

Jlorapugmuueckue ypaBHEHUS U HEPAaBEHCTBA.

CucreMsl JorapupMUUECKUX ypaBHEHUI HHEPABEHCTB.

TpuroHomeTpuuecKue ypaBHEHHs U HEPABEHCTBA.

CucTeMbl TPUTOHOMETPUYECKUX YPAaBHEHUN Y HEPABCHCTB.

Memoo unmepeanog 07 peuieHus: HepaseHcms.

I'papuueckue memoowvl pewienus ypagHeHuii U HepaseHCcma.
Pewenue  ypasnenuti  u  HepageHcms,  coOepIHCAUJUX
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nepemeHHyI0 no0 3HAKOM MOOYIIA.

Cucmembl  nOKA3aMENbHBIX,  J02APUPMUYECKUX U
uppayuonanvHelx ypaenenuti. Cucmemvl NOKA3AMENbHYIX,
J102apupmMuuecKux HepaseHcma.

Ypasnenus, cucmemvl ypagrnenuti ¢ napamempom.

OyHKIMU

CrenenHas GyHKIUsHEE CBOMCTBA, U rpaduK.

Bzaumno  oopammnvie  ¢ynxyuu. I'paguxu  83aumHo
0OpamuvIx hyHKYUIl.

Pemenne 3a1a4 ¢ MCIOJIB30BAaHUEM YHCIOBBIX (QYHKLIUH U
ux rpapukoB. Vcrmomp3oBaHWE CBOWCTB U TpadUKOB
JUHEWHBIX M KBaApaTHM4YHBIX  (QyHKUUH,  0oOpaTHOM

MPOMOPLUHUOHATIBHOCTH U QYHKIUU Y = \/; .

[TokazaTenbHast GYHKIMS U €€ CBOICTBA, U rpaduK.

Jlorapudmmueckas QyHKIUS U €€ CBOWCTBA, U rpaduk.

Tpuronomerpuydeckasi OKpy>KHOCTb, paJldaHHasi Mepa yria.
CuHyc, KOCHHYC, TaHT€HC, KOTAaHT€HC MPOU3BOJIBHOTO YIIIA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO U CIIEACTBUS U3
HETO.

3HaueHus TPUrOHOMETpHMUECKMX (yHKIui s yriaos 0°,

0 420 a0 0N0 0 0 nTnTmw
30,45,60,90,180,270.(0,E,Z,E,E,paﬂ).éopmyﬂbz

CHIOJCEHUsI  MPUSOHOMEMPUYECKUX — (DYHKYui,  ¢hopmynvl
npueedenus, popmyivt 080UHO20 apeyMeHma.

Tpuronomerpudeckue GyHKIHU.

Tpuronomerpudeckuedyskiuu Y = COSX, Y =Sin X, y = tgx.
Dynxyus 'y = CLOX . CaoiicTBa u rpauku
TPUTOHOMETPUUYECKUX (DYHKIUH.

OOpaTHble TPUrOHOMETpUYECKUE QYHKIUH.

ApPKKOCHHYC, apKCUHYC, apKTaHTe€HC quca.
Apxkomaneenc wuwucna. llpocTednine TPUTOHOMETPUUYECKHUE
ypaBHeHHUsI. PerieHue TpuroHoMeTpuyecKiuX ypaBHEHUH.

Obpammuvie mpuzoHomempuyeckue QYHKYuU, ux ceoicmea
u epaghuxu. Pewenue npocmetiuiux mpueoOHOMemMpuiecKux
HepageHcma.

Hymn  ¢yHKuM, nOpoMeXyTKH  3HAKOIOCTOSIHCTBA,
MOHOTOHHOCTh. HauOGomnpliee © HauMeHbIlee 3HAYCHHE
¢yukuuu. [lepuoanueckue GpyHKIMU. YeTHOCT U HEYETHOCTh
¢bynkuii. CioxxHble QYHKIUH.

Ilpeobpaszosanus  epagukos  Gyukyuii. cosue  8001b
KOOPOUHAMHBIX OCel, pACmANCeHUe U coxcamue, OmpaxceHue
OMHOCUMENbHO KOOPOUHAMHBIX OCell.

OJIEMEHTEI
MaTEMATHYECKOTO aHaJIN3a

[TpousBonnas ¢yHkuuu B Touke. KacarenpHas k rpaduxy
¢yukuuu.  Teomerpuueckuit M (QUHYECKUIA  CMBICI
npon3BogHOW. [Ipom3BOHBIE JJIEMEHTApHBIX  (PYHKITUH.
Ilpasuna ouggepenyuposanus.

Bmopas npouzeoonas, ee ceomempuueckuii u gusuueckuii
CMbICIL.

[TonsaTne o HempepbIBHBIX (QYHKIMAX. TOUKHM 3KCTpeMyMma
(MakcumyMa M MuHHMyMa). MccinenoBaHue sieMeHTapHBIX
(GYHKLIMH Ha TOYKU SKCTpEeMyMa, HauOoJbIllee U HauMEHbIIee
3HAYCHHUE C TIOMOIIBbIO MPOU3BOAHON. [locmpoenue epaghuxos
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Qyukyutl ¢ nomowwlo  npou3eoonvix.  Ilpumenenue
NPOU3BOOHOU NPU peuleHuU 3a0ay.

[TepBooOpazHasi. llepsoobpasnvie 9NeMEeHMAaPHBIX
¢dynxyuii. Ilnowaosv kpusonunetinoti mpaneyuu. DPopmyna
Hvromona-Jleiibnuya.Onpeodenennsviii unmezpan. Bviuucnenue
niowaoel NIOCKUX ¢ueyp u o006vemMo8 men 6paujeHus ¢
HOMOWBIO UHMepad.

MartemaTHuka: BEPOATHOCTD U CTATUCTHKA

CraTtucTuka 1 Teopust
BEPOATHOCTEM, JIOTUKA U
KOMOHHATOpHKa

Pemenne 3amau  Ha TabaumdHOe U TpadUUEcKoOe
npeJcTaBieHue JaHHBIX. lcmonb3oBaHue CBOWMCTB |
XapaKTePUCTUK YMCIOBBIX HAOOPOB: CPEIHUX, HAUOOJBIIETO
YW HavWMEHBUIEr0 3Ha4YeHHs, pa3Mmaxa, ducnepcuu. Pewenue
3a0ay Ha onpedeneHue Yacmomsl U 6epOSIMHOCIU COObIMULL.
Buviuucnenue seposmuocmeti 8 onvlmax ¢ pagHOB03MONCHbLMU
anemMeHmapHelMu ucxooamu. Pewenue 3adau ¢ npumenenuem
Kombunamopuku.  Pewenue  3a0au  Ha  GvluucleHue
6eposIMHOCMeEll  He3aBUCUMBIX — COObImull,  NpUMeHeHUe
dopmynel  cnoxcenus geposmuocmel. Pewenue 3aday ¢
npumeneHuem ouazpamm iiepa, Oepesa 6eposIMHOCMel,
dopmynsrl bepuynnu.

Yenosnas gepossimuocms.lIpasuno VMHOMNCEHUS
seposimuocmetl. Dopmyna noaHolU 8eposmHOCMU.

Huckpemnvie cyyaiinvle 8eUUUHDL u
pacnpedenenus. Hezasucumvie cyyaiinvle BENIUYUHDL.
Pacnpeoenenue cymmer  u  npouzeedenusi He3a8UCUMBLX
CHLYYAUHBIX BEIUYUH.

Mamemamuueckoe odcudanue u Oucnepcust CryYyauHou
senuuunsl. Mamemamuueckoe odxicuoanue u OUCnepcusi CyMmol
cayyainvlx  eenuyun. I eomempuueckoe — pacnpeoeneHue.
bunomuanvnoe pacnpedenenue u e2o ceoticmaa.

Henpepuvienuvie  cnyyaunvie  eenuuumnvt. Ilonamue o
niomuocmu eeposmuocmu. Pasnomepnoe pacnpedenenue.

Ilokazamenvroe pacnpedenenue, e2o napamempul.

Ilonamue o HopmanvHom pacnpedenenuu. Ilapamempol
HOpMabHo20 pacnpeoenenus. [lpumepnvl cryuaiHblx enuyuH,
NOOYUHEHHbIX — HOPMANbHOMY  3AKOHY  (NOZpeuHOoCmb
usMepeHuti, pocm 4eloeexa,).

Hepasencmeo Yeoviwesa. Teopema bepuynnu. 3axou
bovuUx yucen. Boibopounwiii Memoo usmepeHus
sepoamuocmeiu. Poav 3axkona Oonvuux yucen 6 Hayke,
npupooe u oowecmae.

Kosapuayus o0eyx cayuatineix eenuuun. Ilonamue o
koaghuyuenme xoppensyuu. Coemecmuuvle HaAOIIOOEHUSL O8YX
CILYYAUHBIX seuduH. Boioopounwiii K03 puyuenm
KOppensiyuu.

TexcToBBIEC 3a/1aUN

Pemenue 3amau Ha JBMKEHHME U COBMECTHYIO paboTy c
MTOMOUIbIO JIMHEWHBIX U KBAJPATHBIX YPAaBHEHUH U X CHCTEM.

MareMaTuka: reoMeTpus

I'eomerpus

Pemenue 3amadu ¢ mNpuUMEHEHHEM CBOWCTB (uUryp Ha
IJIOCKOCTH. 3aJaud Ha JI0Ka3aTeJIbCTBO W TMOCTPOCHUE
KOHTprpumepoB. Hcmosb30BaHWEe B 3ajadax MPOCTEUIINX
JIOTUYCCKUX TIPABUIIL. Pemtenue 3aa4 C HCIOJIb30BAHUEM
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TEOpPEM O TPEYTOJbHHUKAX, COOTHOIICHUH B MPSMOYTOJBHBIX
TpPEeyrojJbHUKaxX, (aKTOB, CBA3aHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenue 3amau ¢ ucmonb30BaHUEM (DAKTOB, CBSI3AHHBIX C
OKpYXHOCTsMU. Perienue 3aau Ha U3MepeHusl Ha MJI0CKOCTH,
BBIYMCIICHUE JIJIMH U TUIOManeh. Peuerue 3a0ay ¢ nomMowbio
8EKMOPO8 U KOOPOUHAM.

Harnsgnas crepeomerpusa. ®urypel U ux M300pakeHUs
(xy0, nupamua, pu3Ma). OcHosHble  nouamusl
cmepeomempuu u ux ceoticmea. Ceuenus Ky0a u TeTpasjipa.

Touka, npsMas U IUIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI
CTEpEOMETpUM U CIEACTBUS W3  HHUX.  B3ammHuoe
pacmojoXeHue TMPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.
[TapajutenbHOCTh IPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE.
N3o0paxeHne MpOCTEHIINX MPOCTPAHCTBEHHBIX GUTYp Ha
IIJIOCKOCTH.

PaccTosnust Mexay ¢hurypamu B mpoCTpaHCTBE.

VYrael B mpoctpancTBe. [leprneHauKyIspHOCTh NPSIMBIX U
IIJIOCKOCTEM.

[Ipoexkuust  ¢urypsl  Ha  TWIOCKOCTh.  [Ipu3Haku
NEPIEHANKYIAPHOCTH ~ TPSMBIX M IUIOCKOCTEH B
npocTtpancTBe. Teopema o Tpex neprneHauKyspax.

MHOrOorpaHHHKH. [Tapamnenenunen. CsaoiicTBa
npsIMOYTOJIbHOTO Mapamnenenunena. Teopema [ludaropa B
npoctpanctse. [Ipu3ma m nupamuaa. llpaBunbsHas nupamuga
U mpaBwibHas npusMma. [Ipsmas nupamuga. DIEMEHTHI
MPU3MBI 1 TUPAMUJIBI.

Tena BpalieHus: UMIMHApP, KOHyC, cdepa M IIap.
OCHOBHBIE CBOWCTBA MPSIMOTO KPYTOBOTO IHJIUHIPA, IPSIMOTO
KPYroBoro konyca. I3o0paxeHue Ten BpalleHus Ha
MJIOCKOCTH.

IIpeocmasnenue 06 yceueHHOM KOHYcCe, CeYeHUsi KOHYCa
(napannenvhoe OCHOBAHUIO U NPOXoOoAuee 4epe3 Bepuluny),
ceueHus yuruHopa (napanienvHo u NepneHOUKyJIsPHO OCU),
ceuenus wapa. Pazeepmka yununopa u konyca.

Ilpocmetiuiue KomMOUHAYUU ~ MHO20ZPDAHHUKOE U  Mel
spawjenus  mexcoy  cobou.  BplUuCIEHHE  DIIEMEHTOB
IPOCTPaHCTBEHHBIX (puryp (pedpa, TuaroHasu, yribl).

[Inomane NOBEPXHOCTH MPABUIBHON MUPAMHUJIBI U TIPSIMOU
npu3Mbl.  [lmomane MOBEPXHOCTH  MPSIMOTO  KPYTOBOTO
[WIMH/IPA, TPSIMOTO KPYroOBOTO KOHYCA U Iapa.

[Tousitue 06 o6veme. OO6bEM MUpPaMUIBI U KOHYCA, TIPU3MBI
u mnHapa. O6beM mapa.

[Tousitue o6bema. O6GbeMbI MHOTOTPAaHHUKOB. OOBEMBI TeI
BpamieHust. Axkcuomvt ob6vema. Bwvieoo Gopmyn o0b6vemos
NPAMOY20IbHO20 Napaieenunedd, NpusMvl U RUPAMUODL.
Dopmynvl 01 Haxoxcoerus obvema mempal’opa. Teopemvi
06 OmHOWEeHUAX 00BEMOS.

Ilooobnvle mena 6 npocmpancmee. COOTHOLLICHUST MEXKIY
TUTOMIA/ISIMU TTOBEPXHOCTEH M 00beMaMU MOI0OHBIX TEIl.

Heudicenusa 6 npocmpancmee: napaiienvHulli NepeHoc,
YEHMPANbHAsl  CUMMEMPUsl,  CUMMEMPUSi  OMHOCUMENTLHO
niockocmu, nosopom. Ceoticmea odeudxcenui. Ilpumenenue
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08UDICEHUTI NPU PeleHUl 3a0aH.

Ipunosicenuss ummezpana K GblYUCIEHUIO 00beMO8 U
nogepxuocmeil men epaweHus. Ilnowaos cepuueckozo
nosica. Obvem waposoeo cnos. llpumenenue ob6vemos npu
peuieHuu 3a0ad.

[Tnomans chepsl.

Paszeepmra yununopa u xouyca. Ilnomans MOBEpXHOCTH
WIMHPA U KOHYCA.

KomOuHaIiu MHOTOIPaHHMKOB U TEJI BpaIllCHUsI.

10

BekTopsl 1 KOOpIMHATHI B
IIPOCTPAHCTBE

BekTopel W koopauHaTel B mpocTtpaHctBe. Cymma
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHCIO, YTOJ MEXIy
BekTopamu. KojulMHeapHble W KOMIUIAHAPHBIC BEKTOPBHI.
Ckansipnoe npoussedenue 6ekmopos. Teopema o pasnodicenuu
BEKMOPA NO mMpem HeKOMIIAHapHbiM éekmopam. CranspHoe
npouszgedeHue G8ekmopos 6 koopounamax. IIpumenenue
BEKMOPOE NPU peuteHuu 3a0ay Ha HAXOHCOeHUe PACCMOSHUL,
OnuH, niowiaoetl u 06bemos.

Ypasuenue nnockocmu 6 npocmpancmee.
cpepvl 6  npocmpancmee. Dopmyna 0
PACCMOSIHUSL MEeHCOY MOUYKAMU 8 NPOCMPAHCMEE.

Pewenue 3a0au u dokazamenbcmeo meopem ¢ NOMOWDBIO
BEKMOPOE U MemoOOM KOOPOUHam. eMeHmbl 2eomMempuu
macc.

Ypasnenue
BbIYUCTICHUSA

11

Hctopust maTeMaTuku

I/ICTOpI/IH MaTCMAaTUKU. BKJ'IaI[ BBIAAOIMXCA MAaTCMAaTHUKOB
B PA3BUTHC HAYKH, POJIb MATCMATUKHU B Pa3BUTHHU Poccumn.

12

Mertoasl MaTeMaTuKu

Meronsl MareMatuku.l Ipumepst MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B pupoJe, B TOM quCIIe
XapaKTEPU3YIOLUX KPacOTy U COBEPIICHCTBO OKPYIKAIOILETO
MHpa U NMPOU3BEACHUN UCKycCTBa. IIporpaMMHbIe cpeacTsa u
IEKTPOHHO-KOMMYHHMKAIIUOHHBIE CUCTEMBl IIPU  PEILLIECHUU
MaTEeMaTHYECKHX 3a7ay.

5.2. CTpyKTypa AUCHUIIMHBI(TEMATHYECKOE IIJIAHNPOBAHME)
Ounas ¢popma 00yueHus

No KommuecTBo yacos
paszziena HaumenoBanue pasnena (TeMbl) Beero T 113 (C) CP
(Tembr)
1 cemectp
1 Maremaruka: anre6pa 1 Hadasaa
MaTeMaTHYECKOro aHaJIN3a
1.1. | [loBTOpeHue 6 4 8 -
12 DeMeHTHI TEOpUH  MHOXECTB N 5 4 8 i
MaTeMaTHYECKOH JIOTHKH
1.3. Yucna v BeIpakeHUs 8 6 4 -
1.4. YpaBHEHMS U HEPABEHCTBA 32 16 10
1.5. | ®yHkumu 16 8 6
2 MaremMaTHKa: BEpOSITHOCTh U CTaTUCTUKA
21, CratucTuka H TEOpHsS BEPOATHOCTEM, 17 14 i
JIOTHKa U KOMOMHATOpUKA
3. ["'eomerpus
3.1 ["'eomerpus 51 16 32
Hmoczo 136 68 68
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2 cemecTp

Maremartuka: anre6pa K1 Haydajia

! MaTEMaTHYECKOT0 aHAJIN3a
1.6. DJIEMEHTHI MAaTEMATHYECKOTO aHAIN3a 44 20 24 -
1.7. DOyHKIUU 44 20 24 -
2 Matematuka: BepOsITHOCTh U CTaTUCTUKA
290 Cratuctuka W TEOpHUS BEPOSITHOCTEH, 12 i 12 i
JIOTUKa U KOMOHWHATOpHUKa
2.3. TekcroBeIe 3agaun 10 - 10 -
3. ['eomerpus
3.2 I"'eomerpus 22 10 12 -
3.3 BekTophl 1 KOOpAMHATHI B IPOCTPAHCTBE 28 10 18 -
3.4 Hcropust MaTeMaTHKH 6 6 - -
3.5 Metoapl MAaTEMAaTUKHU 10 - 10 -
ATtrecTanus 14
KoHncynpTanus 2
Hmoeo 192 66 110 -
Oo0mmii 00emM, yac 328 130 178
3aounas popma oOydeHHs
No KonnuecTBo yacoB
pasnena HaumenoBanue pazziena (TemMbl) Beero T 13 (C) CP
(Tempr)
1 cemecTp
1 Maremaruka: anreOpa 1 Hayana
MaTEeMaTHYECKOTO aHAJIH3a
1.1 IToBTOpEHME 12 12
12 DNIEeMEHTHI TEOPUH  MHOXKECTB " 15 15
MaTeMaTHYECKOM JIOTUKH
1.3. Yucna v BeIpaykeHUs 19 2 2 15
1.4. | YpaBHEHUS M HEPABEHCTBA 20 20
1.5. QDYHKIHIH 20 20
2 MaremaTHKa: BEPOSTHOCTh U CTATHCTHUKA
21 Cratuctuka W TeOpHUsS BEpOSITHOCTEH, 24 5 5 20
JIOTHKa U KOMOWHATOpUKa
3. ["'eomeTpus
3.1 ["'eomeTpus 24 2 2 20
ATtrecTanus 2
Hmozo 136 6 6 122
2 ceMecTp
1 Maremaruka: anrebpa u Hayaia
MaTEeMaTHYECKOTO aHAJTH3a
1.6. DJIEMEHTHl MaTEMATUYECKOT0 aHaIn3a 26 2 2 22
1.7. DyHKITMHI 24 2 22
2 MatemaTnka: BepOSITHOCTh ¥ CTATHCTHKA
59 Cratuctuka W TEOpHUS BEPOSITHOCTEH, o4 i 24
JIOTHKA M KOMOMHATOPHKA
2.3. TekcToBbIe 331241 22 - 22
3. ["'eomerpus
3.2 ['eomerpus 22 22
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3.3 BekTopel 1 KOOpAMHATHI B IPOCTPAHCTBE 28 2 4 22
3.4 Hcropusi MaTeMaTHKH 22 - 22
3.5 Metoabl MAaTEMAaTUKHU 22 - 22
ATtrecranus 2
Hmoco 192 4 8 178
OO0muii 00beM, yac 328 10 14 300
5.3 lIpakTHYecKkHe 3aHATHSA U CEMHUHAPBI
Ounas dhopma
0 Ne pazpena Tema KonnuectBo
11/T1 (TemBI) 4acoB
1 1 IToBTOpEHME 8
2 2 DEeMEHTHI TEOPUH MHOKECTB U MATEMATUYECKOM JIOTUKU 8
3 3 Yuciia v BRIpOKCHHS 4
4 4 YpaBHEHUS M HEpPAaBEHCTBA 10
5 5 DyHKIHMH 30
6 6 DJIEMEHTB MATEMAaTHYECKOTO aHATN3a 24
7 7 CratucTuka u Teopusi BEpOSITHOCTEH, JIOTHKA U 12
KOMOWHATOPHKA
8 8 TekcroBeie 3agaun 10
9 9 ['eomerpus 44
10 10 BekTophl ¥ KOOpJMHATHI B IPOCTPAHCTBE 18
11 11 HcTopusi MaTeMaTUKH -
12 12 MeTo/1bI MaTeMaTHKH 10
O6mmii 00 emM, yac 178
3aouynas ¢popma
o | Nepaznmena Tema KonnuecTtso
1/ (Tembl) 4acoB
1 1 [ToBTOpEeHME
2 2 DneMEeHTHI TEOPHH MHOKECTB U MAaTEMAaTUYECKOM JIOTUKH 2
3 3 Yucna v BeIpaKeHUs 2
4 4 YpaBHEHHs M HEPABEHCTBA
5 5 DYHKIMHI 2
6 6 DJIEMEHTH MAaTEMAaTHYSCKOTO aHATN3a 2
7 7 CraTHcTuKa ¥ TEOpHUS BEpOATHOCTEH, JIOTHKa U
KOMOWHATOPHKA
8 8 TexcToBbIe 3agaun
9 9 ["eomeTpus 2
10 10 BekTophl U KOOPAMHATHI B IPOCTPAHCTBE 4
11 11 HcTopusi MaTeMaTUKH -
12 12 MeTo 16l MaTEMaTHKH 6
Oo0mmii 00emM, yac 14
5.4 JlabopaTopHbIe padoThI
No No paznema HanmenoBanue nabopaTopHbIx paboT KonugectBo
/11 (TempI) 4acoB
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5.6 CamocTosiTe/IbHOE H3yUYeHHe Pa3/iesioB (TeM) TUCIHIIINHBI

3aouHas popma

Ne Ne paznena KonnuectBo
Borpochkl, BEIHOCHMBIE Ha CAMOCTOSITEIIbHOE H3yUCHHE

11/T1 (TemBI) 4acoB
1 1 IToBTOpEHME 12
2 2 DJIEMEHTHI TEOPUU MHOKECTB M MATEMATHICCKOMN JIOTHKH 37
3 3 Umcrna 1 BRIpOKEHHS 15
4 4 YpaBHEHUs 1 HEpPAaBEHCTBA 20
5 5 DyHKIHUH 42
6 6 DNIEMEHThl MAaTEMAaTUYECKOTO aHATN3a 22
7 7 CraTrcTHKa ¥ TEOpHUs BEPOSATHOCTEH, JIOTHKA U 24

KOMOWHATOPHKA

8 8 TekcToBble 331291 22
9 9 I"'eomerpus 42
10 10 BekTophl ¥ KOOpJMHATHI B IPOCTPAHCTBE 22
11 11 Hcropust MaTeMaTUKH 22
12 12 MeTtoapl MaTEMaTHKHU 22

Oo0mmii 00emM, yac 300

6. YYUEBHO-METOANYECKOE n NHPOPMALIMOHHOE OBECIIEYEHHUE

TUCHUIIMHBI

1.

1.

6.1. OcHoBHas quTEpaTypa

Anrebpa u Hadana mareMmaTuueckoro aHaiausza 10-11 kmaccel : yue6nuk / III. A. Anumos, 10. M.
Komnsrun, M. B. TkaueBa [u np.]. —10-e m3x., crep. — Mocksa : Ilpocsemenne,2022. - 463c¢. -
ISBN 978-5-09-087759=6. — TekcT : HENOCPEICTBEHHBIM.

Anrebpa u Hayana mareMatudeckoro aHanusa 10-11 kmacesl : yueOnuk / I11I. A. Anumos, FO. M.
Konsarun, M. B. Tkauesa [u ap.]. —9-e uzn. — Mocksa : IIpocBemenue,2021. - 463c. - ISBN 978-
5-09-077925-8. — Tekcrt : HETOCPEACTBEHHBIH.

Anrebpa u Hadana maremaTuueckoro aHaiausza 10-11 kmaccsl : yue6nuk / III. A. Anumos, 10. M.
Komnsrun, M. B. Tkauera [u ap.]. — 8-e u3a. — Mocksa : [IpocBemnienue,2020. - 463c. - ISBN 978-
5-09-074197-2. — TekcT : HEMOCPEACTBEHHBIH.

I'eomerpus 10-11 kmaccsr : yuebnuk. JI.C. Aranacsn, B.®. byry3os, C.b.Kanomues[ u ap.]. —
10-e u3n., crep. — Mocksa : [Ipocsemenue, 2022. — 287 c. - ISBN 978-5-09-087645-2. — Tekcr :
HEIOCPEICTBEHHBIMN.

I'eometpus 10-11 xmaccst : yuebnuk / JI. C. AranacsH, B. @. byty3os, C. b. Kagomues[ u ap/]. —
9-e w3n. — Mockga : [Ipocsemenue, 2021. — 287¢. - ISBN 978-5-09-078569-3. — Tekcr :
HEIOCPEACTBEHHBIM.

I'eomerpus 10-11 xmaccsr : yueOnuk / JI .C. Aranacss, B. ®. byry3os, C.b. Kagommes[ u np.]. —
8-e u3n. — Mockaa : [Ipocsemenue, 2020. — 287c¢. - ISBN 978-5-09-073883-5. — Tekcr :
HEIOCPEICTBEHHBIM.

6.2. lonoTHMTEILHAS JIUTEPATYpPa

bocomonos, H.B. Anrebpa u Hayana aHanu3a: Yy4yeOHoe TocoOMe [uIs  CpPEIHEro

npodeccuonanbHoro obpaszoBanmsi / H. B. boromonoB. — Mocksa : M3parensctBo FOpaii,
2024. — 240 c. — (IIpodeccuonanbuoe obpazosanue). — ISBN 978-5-534-09525-8. — Texkcr :
AJICKTPOHHBIN /l O6pa3zoBarenpHas maTdopma Opaiit [caiiT]. —

URL.: https://urait.ru/bcode/536960.
I'yces, B. A. T'eomerpus : yueOHOE mocoOue JUisl CpeaHero mpodecCHOHATBLHOrO 00pa3oBaHus /
B. A.T'yceB, U.b. Koxyxos, A.A.IIpokodpseB. — 2-¢ wu3a., ucnp. U jgom. — Mocksa :
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M3narensctBo [Opaiit, 2024. — 280 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-08897-7. — Tekct : snextpoHHbId // OOpaszoBarenbHas Twiargopma FOpaiit [calfT]. —
URL.: https://urait.ru/bcode/541432.

6.3. IIlporpammHoe obecnieyeHue
- MicrosoftWindows
- MicrosoftOffice

6.4. ba3pl JaHHBIX, HMH(OPMAIMOHHO-CNIPABOYHbIe W TMOUCKOBBIEe cHucTeMbl, HUHTepHeT-
pecypcbl
- Oobmepoccuiickuit Matemarndyeckuii mopraa Math-Net.Ru — http://www.mathnet.ru/

— ConpaBouHno-tipaBoBas cucrema «KoncynbrantlImtocy —http://www. consultant.ru/

— Kopnopanus  Maiikpocopr B chepe obOpaszoBamms —  https://www.microsoft.com/ru-
ru/education/default.aspx

— Hayunas snextponnas oubnuoreka « Kubepnenunka» — http://cyberleninka.ru/

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

— Ob6pasoBatenbHas mwiardopma FOpaiit - https://urait.ru/

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

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

T.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Jlig peanuzanuy JUCUMILIMHBI TpeOyeTcs cielytollee MaTepHalbHO-TEXHUUECKOe 00ecieueHue:

—NO7s TPOBENEHUS JEKIHi, YPOKOB - ayJAMTOpUS, YKOMIUIEKTOBAHHAs CIEIUAIU3UPOBAHHON
Me0OeNbI0 U TEXHUYECKUMU CPEJCTBAaMH 00yUeHHs: yueOHas MeOellb, SKpaH, IPOEKTOP, KOMIIBIOTED;

—N7Isl IPOBEICHUS CEMUHAPOB - ayTUTOPUS, YKOMIUIEKTOBaHHAs CHEIHATN3UPOBAHHON MeOeIbio U
TEXHUYECKUMH CPEJICTBAMU 00yUYeHUs: ydeOHast MeOelb, YKpaH, IPOEKTOP, KOMITBIOTED;

—JI1  TPOBEIEHMUS]  TPYNIOBBIX  KOHCYJIbTAlMM -  ayAUTOpHUs,  YKOMILJIEKTOBAHHAs
CHEIUATU3UPOBAHHON MeOENbI0 UM TEXHHUYECKUMHU CpeIcTBaMu oOydeHus: ydeOHas meOenb, JIKpaH,
IIPOEKTOP, KOMIIBIOTED;

—JJI1 CAMOCTOSITEILHOM padoThI - OMOIMOTEKA, YUTATBHBIN 3aJ1 C BRIXOJO0M B ceTh MHTEepHET;

—JI1 TPOBEACHUS TEKYIIEr0 KOHTPOJSI Y MPOMEKYTOUYHOM aTTeCTallid - ayJAuTOpHS,
YKOMIUIEKTOBAHHAs CHEIMAIU3UPOBAHHON MeOeNbl0 U TEXHUYECKUMHU CpEeICTBaMU OOyueHus: yueOHas
Mebenb, FKpaH, MPOEKTOP, KOMITBIOTED.

8. OCOBEHHOCTHU OCBOEHUs JUCHUIIJIMHBI JINIIAMU C OI'PAHUYEHHBIMH
BO3MOXKHOCTSAMMU 310POBbSA

OOyuarommmMess ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0OPOBbSI NPEOCTABISIIOTCS CHEIHATIbHBIE
y4eOHUKH, yueOHble MOocoOus W AMIAKTUYECKHE MaTepHalibl, CIelUalbHble TEXHUYECKHE CpE/ICTBa
o0y4YeHHs KOJUIEKTMBHOTO U WHIMBHMIYaJbHOTO IIOJIb30BAHMs, YCIYIM AacCUCTEHTa (ThIOTOpA),
OKa3bIBAIOIIET0  OOydYaromMMcs  HEOOXOOUMYI0  TEXHHMYECKYI0 IIOMOIIb, a TaKXke YyCIyru
CYpIIOTIEpEeBOUMKOB U TU(IOCYypAonepeBoUUKOB. OpraHuzainus oOecredrBaeT MeYaTHBIMU W/HUIH
AJNIEKTPOHHBIMU 00pa3oBaTeIbHBIMU pecypcamMu B (OopMax, aJalTUPOBAHHBIX K OrPaHUYEHHUSIM UX
310POBBSI.

OcBoeHME TUCHUIUIMHBI 00YyYarolIMMHUCS C OTPAaHHMYEHHBIMH BO3MOXHOCTSIMU 3JIOPOBBS MOKET
OBITh OPraHU30BAaHO COBMECTHO C JPYTUMH 00YyYaIOLIMMHUCS, a TAKXKE B OTJCIBHBIX IPyIIax.

OcBoeHME JUCHUIUIMHBI OO0yYarolIMMHUCA C OTPaHUYEHHBIMH BO3MOXXHOCTSIMH  3JI0POBBS
OCYWIECTBIISICTCS C Y4eTOM OCOOEHHOCTEH  NCHXO(M3MYECKOrO  pa3BUTHS, HHIUBHIYaJbHBIX
BO3MOXXHOCTEH M COCTOSIHUSA 310POBBSI.

B 1mensx MOCTyMHOCTH TIOJNy4eHHUs BBICHIET0 OOpa3oBaHMs IO 00pa3oBaTeNbHON Mporpamme
JMILIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/10POBbsI IPY OCBOEHUH JUCLUILUINHBI 00€CIeunBaeTCs:

1) st UL ¢ OrpaHUYEHHBIMHA BO3MOXKHOCTSIMU 3710POBbSI TIO 3PEHUIO:
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— NIPUCYTCTBHUE THIOTOPA, OKA3bIBAIOIIUI CTYyI€HTY HEOOXOAUMYIO TEXHHUUYECKYIO TIOMOIIb C Y4€TOM
WHIMBUIYAIbHBIX OCOOCGHHOCTEH (TOMOraer 3aHsATh paboyee MEeCTO, MEPeABHraThCs, MPOYUTATh M
oopMuUTH 3a1aHNE, B TOM YHUCIIE, 3AIIUCHIBAs [10]] IUKTOBKY ),

— MMUCbMEHHBIC 33/IaHUS, a TaKXKEe HMHCTPYKUUMH O TMOPSAKE HMX BBINOJHEHHUS O(OPMIISIOTCS
YBEJIMYEHHBIM HIPUPTOM,

— crieruaibHble Y4eOHUKH, YUeOHBIC MTOCOOHS U AUIAKTHUYECKUE MaTepUaibl (MMEIOIINe KPYITHBINA
mpudT WK ayauodaiiis),

— UH/IMBUTyalIbHOE paBHOMEpHOE ocBelleHne He meHee 300 Jrokc,

— Ip¥ HEOOXOAMMOCTU CTYAEHTY AJI BBINOJHEHUs 3aJaHusl NPEAOCTABISCTCS YyBEIUMYMBAIOLIEe
YCTPOMCTBO;

2) IUTsl JIML C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS T10 CITYXY:

— MIPUCYTCTBHE ACCHUCTEHTA, OKA3bIBAIOLIMHA CTYAEHTY HEOOXOIUMYI0 TEXHHUYECKYI0 IOMOIIbL C
YU€TOM MHJIUBUAYAJIBHBIX OCOOCHHOCTEH (IIOMOraeT 3aHsiTh pabouyee MECTO, NMEePEIBUIaThCs, IPOUUTAThH
1 0hOpMUTH 3a/1aHKE, B TOM YHUCIIE, 3AIMCHIBAS MO IUKTOBKY ),

— obecrieunBaeTcsl HAIMYKME 3BYKOYCHIJIMBAIOLIEH ammaparypbl KOJUICKTUBHOI'O IOJIb30BaHUS, IpU
HEOO0XOMMOCTH 00ydaromeMycsi TIPEAOCTABIISCTCS 3BYKOYCHIIMBAIONIAsl allaparypa WHIAUBHYaJIbHOTO
I10JIb30BaHMS;

— obecrieunBaeTCs HAISKAIIMMU 3BYKOBBIMHU CPEICTBAMH BOCTIPOM3BEICHUS HH(OPMAIIHH;

3) s ML ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbSl, MMEIOIIMX HAPYIICHHS OIMOPHO-
JBUTATEILHOTO arIapara:

— MMMCbMEHHBIC 3aJ[aHUs BBIIOJIHIIOTCS Ha KOMIIBIOTEPE CO CHELMAIM3UPOBAHHBIM MPOTrPAMMHBIM
o0ecTieYeHneM HITH HaJUKTOBBIBAIOTCS THIOTOPY;

— 110 JKeJIAaHUI0 00YYaroIerocs 3aJaHusi MOTYT BBINOJIHATHCS B YCTHOM (hopme.

IIporpamma cocTtaBieHa B COOTBETCTBMM C TpeOoBaHusMu DenepanbHOro rocyIapCTBEHHOTO
0o0pa3oBaTeNbHOrO CTaHIapTa CpeaHero oodmero oOpa3zoBanus, yTB. Ilpukazom MwuHucTepcTBa
obpazoBanus u Hayku PO ot 17.05.2012 1. Ne 413 u OOII.
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JlonmosiHeHMs1 M U3MEHEHHsI K padovel mporpaMme I CHUAIINHbBI
«MartemaTuka»
cnenrajJbHOCTh: 09.02.07 UndopManiuoHHBbIE CHCTEMbI H IPOrPAMMHPOBaHHE
KBAJIM(UKAIHA: TPOrPAMMHUCT
roji Hayaja moarorosku 2023, 2024 r.

Burecennsie nsmenenus Ha 2024/2025
y4eOHBIH roj

VYTBEPXIAIO
Jekan dakynpTeTa HHGOPMAIIMOHHBIX
CHCTEM M TCXHOJIOTHH
K.B. Urnarenko
«23» suBaps 2025 r

B pa6oqy}0 [porpamMmy BHOCATCA CIICAYIOINNEC U3MCHCHU:

6.1. OcHoBHas1 JIMTEepaTypa

1. Boromonos, H.B.Maremaruka. AnreOpa u Hauana aHanm3a. ba3oBelii ypoBeHb: 10—11
KJIacchl : yuyeOHUK s cpeqHero obiero obpasosanus / H. B. boromonoB. — Mocksa : M3narenscTBo
Opaiit, 2025. — 241 c. — (O6meobpa3zoBatenbubiii k). — ISBN 978-5-534-16084-0. — Tekcr:
anekTponusiii. — URL :https://urait.ru/bcode/568461.

2. I'yces, B. A. Marematuka. I'eomerpus. bazoBbiii ypoBenb: 10—11 kmacchl : y4yeOHUK 175
cpeanero obmero obpasosanusi / B. A. I'yces, U. b. Koxyxos, A. A. IIpokodbseB. — 2-e u3n., ucnp. u
norm. — Mocka : M3marensctBo HOpaiit, 2025. — 281 c.— (OO0meoOpa3oBaTeIbHBIN ITHKI). —
ISBN 978-5-534-16085-7. — Tekct: anexkrponnsiii. — URL :https://urait.ru/bcode/568462.

3. boromonos, H. B. Maremaruka : y4eOHHUK JUIsl cpeHero npodecCHOHAILHOTO o0pa3oBaHus /
H. B. boromornos, II. . Camoiinenko. — 5-e u3z., nepepad. u gon. — Mocksa : M3narensctBo HOpaiir,
2025. — 401 c.— (IIpodeccuonanpHoe obOpa3zoBanue). — ISBN 978-5-534-07878-7. — Tekcr:
anextponnsii. — URL :https://urait.ru/bcode/560677.

4. Maremartuka : y4eOHHMK IJisi cpeaHero mpodeccruonansuoro oopasosanus / O. B. TatapHukoB
[u nmp.]; mon obOmeit pemakiueit O. B. TatapuukoBa. — Mocksa : M3garensctBo HOpaiit, 2025. —
450 ¢. — (IIpodeccronanbaoe odpazoBanue). — ISBN 978-5-9916-6372-4. — Tekcr: 31MeKTPOHHBIA. —
URL :https://urait.ru/bcode/561259.

6.2. lonotHuTEIBHAS IUTEPATYPA

1. [unaues, B. C. Marematuka: y4eOHMK M MPAKTUKyM I CpeJHEro NnpodecCHOHATBHOTO
obpazoBanusi / B. C. IllumaveB ; non penmaknueit A. H. TuxonoBa. — 8-e wm3m., mepepab. u Jorm. —
Mocksa: M3narensctBo FOpaiit, 2025. — 447 ¢. — (IIpodeccuonansnoe odbpazoanue). — ISBN 978-5-
534-13405-6. — Tekcrt: sanexrponnsiii. URL :https://urait.ru/bcode/560662.

2. baBpun, U.UW. Marematuka : y4yeOHUK W HPAKTUKyM JUIsI CpeIHEro NnpodecCHOHAIbHOTO
obpaszopanwus / U. U. baBpuH. — 2-¢ u3n., nepepad. u gon. — Mocksa : U3marensctBo FOpaiir, 2025. —
568 c. — (ITpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-17016-0. — TekcT: 51€KTpOHHBIN. —
URL :https://urait.ru/bcode/561217.

3. Hopodeena, A. B. Maremaruka : y4eOHHK JJsl CpeiHEro npodecCHOoHANBHOTO oOpa3oBaHus /
A. B. lopodeeBa. — 3-e mu3x., mepepad. u gom. — Mocksa : M3natensctBo FOpaiit, 2025. — 422 c. —
(ITpoeccronansrnoe obpazoBanue). — ISBN 978-5-534-19044-1. — Texkct: snextponHbiii. — URL
:https://urait.ru/bcode/561190.

4. IMTaBmoyenko, 0. B. Maremaruka : ydeOHUK U MPAKTUKYM JJISI CPETHET0 MpOoQecCHOHaIBLHOTO
obpazoBanms / 1O. B. Ilasmrouenko, H. III. Xaccan ; mox obmeit pegakuueii 1O. B. [TaBmouenko. — 5-¢

20


https://urait.ru/bcode/568461
https://urait.ru/bcode/568462
https://urait.ru/bcode/560677
https://urait.ru/bcode/561259
https://urait.ru/bcode/560662
https://urait.ru/bcode/561217
https://urait.ru/bcode/561190

u3a., mepepad. m gom. — Mocksa : MzmatensctBo HOpaiit, 2025. — 219 ¢. — (IIpodeccuonanpHoe
oOpa3oBaHme). — ISBN 978-5-534-18367-2. — Texkcr: AIIEKTPOHHBIH. — URL
‘https://urait.ru/bcode/560931.

BHENHOTEYHO
HHSOPMALLHOHHBIA
WEHTP
0262027

Pabouas mporpamMma nepecMOTpeHa 1 peKOMEH/I0BaHa Ha 3acelaHiH Kadeapbl MpUKIaIHON
nHpopMaTUKH 1 MaTeMaTUKu OT «17» ssuBaps 2025 r. mpotokoi Ne6
3aB. kadenpoii J.T". JloBITHHUKOB

Pabouas mporpamma nepecMoTpeHa u 0100peHa Ha 3acelaHuu yueOHo-MeToauueckor komuccuun GUCT
oT «23» siuBaps 2025 r. nporokon Ne5
[Ipencenarens YMK JK.B. Urnarenko

COT'JTACOBAHO:

3aB. BeIycKaromiei kadenpoii [IMM JI.I'. JloBsinHuKOB«23» ssuBapst 2025 r.
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