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1. TACIIOPT PABOYEM I[TPOT'PAMMBI YUYEBHOM JUCIHHUIIINHBI
OVYIIL.04 «MaTeMaTuKa»

1.1. MecTo NMCHUIUVIMHBI B CTPYKTYpe OCHOBHOI NpogecCuoHAIBHO 00pa3oBaTeIbLHOM
NpOrpaMmbI:

O6mieoOpazoBarenbHas aucuuiiiHa «Marematuka» — sIBIsieTCs  00s3aTeIbHOM  YacThIO
obmieoOpaszoBarenpbHOro IuKiIa obpazoBarenbHol mporpammbel CIIO B coorBerctBun ¢ ®I'OC mo
cneuuanbHocTy 38.02.07 bankoBckoe €10

Pa6ouas mporpamma OVII.04 «MatemaTuka» npeaHa3sHadyeHA Ui YIIIYOJICHHOTO W3Yy4YeHUS
npenMera B mpodeccnoHanbHbIX 00pa30BaTeNIbHBIX OpraHU3alUsaX, PEaM3yIOUIMX 00pa30BaTEIbHYIO
MporpaMMy cCpeAHero o0iiero odpa3oBaHus B Ipeleiax OCBOCHHS 00pa3oBaTeNIbHON MpOrpamMMbl
cpennero npodeccruonansHoro oopazoanus (OIl CIIO) Ha 6aze OCHOBHOrO 001Iero 0Opa3OBaHMS
IIPU NMOATOTOBKE CIIELUAIMCTOB CPEHETO 3Be€HA 0 crienuanbHocTH 38.02.07 bankoBckoe neno.

1.2. llesb ¥ IJIaHUpPYeMble Pe3yJbTAThl 0CBOEHUS TUCHHUIINHBI:
Hemsvu quctumumasl OYI1.04 «MaremaTrkay sIBISIOTCS

e (opMHUpOBaHHE TPEACTABICHUNH O MaTeMaTHKE KaK YHUBEPCAIBHOM S3BIKE HAYKH, CPEICTBE
MOJIETTUPOBAHUS SIBJICHUH U IIPOLIECCOB, 00 UAESIX U METOAaX MaTEMaTUKU;

® Da3BUTHE JIOTMYECKOI'O MBILIUIEHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHMS, AITOPUTMUYECKON
KyJbTYpbl, KPUTHYHOCTH MBIUUIEHUs Ha YpPOBHE, HeoOXxogumoMm s Oynymiei
npo¢eCCHOHATBLHOMN EATENTFHOCTH, a TAKKE TOCIEYIONero 00yu4eHus B BBICIICH IIKOJIIE;

® OBJAJICHUE MAaTEMaTHYECKUMHU 3HAHUSAMM M YMEHUSIMH, HEOOXOJUMBIMH B IOBCEIHEBHON
KHU3HH, JJI U3YYEHUs ILKOJIbHBIX €CTECTBEHHOHAYUYHBIX MUCLMIUIMH Ha 6a30BOM ypOBHE, AJIS
noiydyeHuss oOpa3oBaHUsT B OO0NacTsAX, He TpeOyIUX YriIyOJeHHOW MaTeMaTHYeCKOM
MOJITOTOBKH;

® BOCHUTAaHME CpEICTBAMU MAaTEMAaTHKU KYJIbTYpbl JIMYHOCTH, IOHMMAaHUS 3HAYUMOCTHU
MaTEMaTHKU JJI HAyYHO-TEXHMUYECKOTO MPOrpecca, OTHOIIEHHWS K MAaT€MaTHUKE KaK K 4acTH
00lIeYeIOBEYECKON KyJIbTypbl 4epe3 3HAKOMCTBO C HCTOpUEH pa3BUTUS MaTeMaTHKW,
JBOJIIOLMEN MATEMATUUECKUX UIEH.

B coorBercTBUM € TOCTaBIEHHBIMH IEJIIMU TPENOJAaBaHUE AUCLUILIMHBI peain3yeT
CIIENYIOIINE 3aJa4H:

® OBJAJIEHUE METOJAAMM [JOKAa3aTeJbCTB W QJITOPUTMOB pEIICHUS; yYMEHUE HX IPUMEHSATb,
MIPOBOAUTH JTOKA3aTeIbHbBIE PACCYKICHHS B XO/I€ PELLIEHUS 3ajay;

® OBJIAJICHUE CTaHJAPTHBIMU TPUEMaMH pEUICHUs pPAlMOHAIBHBIX M HPPaAlMOHAIIBHBIX,
IIOKA3aTeIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHUH W HEPABEHCTB, UX CHUCTEM;
HCIOJIb30BaHNE T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCJIE JUIs TOMCKA MYTH PELIeHUS
Y WUTFOCTPALIMK PELIEHUs] YpaBHEHUN U HEPABEHCTB;

® OBJAJICHUE OCHOBHBIMU MOHSATHSIMH O TIUIOCKUX M IPOCTPAHCTBEHHBIX TI€OMETPHUYECKHX
¢durypax, uX OCHOBHBIX CBOMCTBaX;

® OBJIaJICHHE HaBbIKAMU pACIIO3HABaTh Ha 4YepTekax, MOJAENIAX M B PEATbHOM MHpE
reOMEeTpHUECKUe (QUTyphl; NMPUMEHEHHE HW3YYEHHBIX CBOMCTB T€OMETpPHUYECKHX (GUTYyp U
(dbopMyI1 U1 pelIeHus: TeOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJepKaHUEM;

® OBJIaJICHUE HaBbIKAMU HCIIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM MpPU PELICHUU
3a1a4



Nzyuenne mucumminabl  OVYILL.04  «Marematnkay B 00pa3oBaTeNbHON  Mporpamme
obecrieunBaeT GOPMHUPOBAHUE CIEAYIOIIUX PE3yJIbTaTOB:

JIMYHOCTHBIX:

e copMUPOBAHHOCTH MPEJCTABIEHHH O MaTeMaThKe KaK YHHMBEPCAIBHOM S3bIKE HAYKH,
CpEICTBE MOJICTTMPOBAHUS SBICHUH U MPOLECCOB, HJCSIX U METOJIaX MaTEMaTHKH;

® [IOHMMaHHE 3HAYMMOCTU MAaTEMAaTHUKH Ul HAYYHO-TEXHHYECKOTO IPOorpecca;

¢ chOpPMHPOBAHHOCTh OTHOIIEHHS K MaTeMaTHKE KaK K 4acTh OOIIeYeOBEYECKOW KYIbTYPHI
4yepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMaTHKH, SBOJIOIMEH MaTeMaTHYECKUX UACH;

® Da3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXXKEHUS, aITOPUTMHUYECKON
KyJIbTypbl, KPUTHYHOCTH MBIIJICHUS Ha YpOBHE, HEOOXOOUMOM Uit  Oymymiei
npodecCHOHaIbHON AATETLHOCTH, [UIS POJODKEHUS 00pa30BaHMs M CaMOOOpa30BaHs;

® OBJIQJICHUE MAaTEMAaTHYECKUMH 3HAHUSMH U YMEHUSMH, HEOOXOAWMBIMH B TIO BCEIHEBHOU
KHU3HH, JUII OCBOCHHMSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX MJHCUUIUIMH W JUCHHUILIHNH
npodecCHOHaIbHOTO NHWKJIA, I MOJIy4eHHs oOpa3oBaHHMsS B 00JacTsiX, HE TPeOyIOMMX
yr1yOJIeHHON MaTeMaTHYeCKOW OTOTOBKH;

® TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HAa POTSHKCHUH
BCEH KU3HU,

® CO3HATEJbHOE OTHOIIEHHE K HEMpephIBHOMY OOpa30BaHMI0 KakK YCJIOBUIO YCIEIIHOM
poeCCHOHATFHON 1 00IIECTBEHHOH IEATEIbHOCTH;

® TOTOBHOCTB M CIIOCOOHOCTB K CAMOCTOSITEIIbHOM TBOPYECKOI U OTBETCTBEHHOU JEATEIHLHOCTH;

® TOTOBHOCTh K KOJUIGKTUBHOHM paboTe, COTPYJHHYECTBY CO CBEPCTHHKAMHU B 00pa30BaTEIbHOM,
OOIIIECTBEHHO TIIOJIE3HOHM, Yy4eOHO-HCCIIEOBATENbCKOM, MPOEKTHOW M JPYruX BHIAX
IEATeIbHOCTH;

® OTHOIIEHHE K MPO(PECCHOHATBHON IESATEIBHOCTH KaK BO3MOXXKHOCTH YYacTHS B PEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIEHAIMOHAIBHBIX IPOOIIEM.

MeTanpeaMeTHbIX:

® yMEHHE CaMOCTOSATEIbHO ONPEAEIATh LUENH AEITENbHOCTH U COCTABIIATh IIaHbl JESTEIbHOCTH;

®  CaMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEITEIbHOCTD;

® JCIIOJIB30BATh BCE BOZMOXHBIE PECYPCHI ISl JOCTUKEHMSI IOCTABJICHHBIX LIEJIeH U peanu3ainun
IJTAHOB JIESITENIbHOCTH;

e BBIOMpATH YCHENIHbIE CTPATETHH B PA3IMYHBIX CUTYALUsAX;

e YyMEHHE MPOAYKTUBHO oOOHIaThCSI M B3aUMOJAEWCTBOBAaTH B IpoOIlECCE COBMECTHOU
NeSITeIbHOCTH, YYUTHIBaTh [O3ULUU JIPYTUX YYAaCTHUKOB JAESITEIBbHOCTH, 3(P(PEKTUBHO
pasperiatb KOH(IUKTHI;

e BJAJCHHE HaBbIKAMM  IIO3HABATEJIbHOM, Yy4eOHO-MCCIEI0BAaTENbCKOM W IPOEKTHOM
NeSITeIbHOCTH, HaBbIKaMU pa3pelieHust npooiem;

® CrHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY IOMCKY METO/OB pEIIEHUs MPaKTHYECKUX
3a/1a4, IPUMEHEHHIO Pa3JIUYHbIX METOJIOB TIO3HAHNUS;

® TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITENIbHOM HMH(POPMAIMOHHO -TIO3HABATEIbHOM
NeSITeNIbHOCTH, BKJIIOYasi YMEHHE OPUEHTHPOBATHCS B PA3JIMYHBIX MCTOUYHUKAX HMH(MOpManuu,
KPUTHYECKH OLIEHUBATh M HHTEPIPETHPOBATH HH(GOPMAIMIO, MOIYYAEMYI0 M3 Pa3IUUHBIX
HCTOYHUKOB;

® BIAQJCHHUE A3BIKOBBIMU CPEICTBAMHU: YMEHHE SICHO, JJOTUYHO M TOYHO H3JIaraTb CBOIO TOUKY
3peHus, UCIOJIb30BaTh aIEKBATHBIE SI3bIKOBBIE CPEJICTBA;



® BJAJCHHE HAaBbIKAMM [103HABATEIbHON pe(IeKCUM KaK OCO3HAHUS COBEPILAEMbIX NEHCTBUH U
MBICJIUTEIIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, IPAaHUL] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX [I03HABATEJIBHBIX 33184 U CPEIACTB U UX JOCTHKCHUS;

® IIEJICEYyCTPEMJICHHOCTh B TIOMCKaX W TNPHUHATHU PEHICHUH, COOOpa3sUTeNbHOCTh M WHTYHIIHSA,
Pa3BUTOCTb IPOCTPAHCTBEHHBIX MIPEACTABICHUN.

IIpeamerHbIxX:

e chOpMHPOBAHHOCTH TMPEACTABICHUH O MAaTeMaTHKE KaK YaCTH MHUPOBOHM KYJIBTYPhl U MECTE
MaTeMaTUKH B COBPEMEHHON IMBUIIM3AIINHU, CIIOCO0AX OMMCAHMS SBJICHUA PEaIbHOTO MUpPa Ha
MaTEeMaTHUYECKOM SI3BIKE;

e CchOpPMHPOBAHHOCTh TMPEACTABICHUNH O MaTEMaTHYCCKUX IMOHATHUAX KAaK BaKHCUIIHUX,
MAaTEMaTUYECKUX MOJIEIAX, IMO3BOJSIONIMX OMNMCHIBATH M H3y4aThb pa3HbIE IPOLECCHl U
SIBJICHHS,

® [IOHUMaHUE BO3MOXHOCTH aKCMOMATHUYECKOI'O MOCTPOEHUSI MATEMATUYECKUX TEOPHIA;

® BJIQJICHHE METOJAMHU JOKAa3aTeIbCTB M AITOPUTMOB PEIICHUSA, YMEHHE WX IPUMEHSTb,

MPOBOJUTH
® JJOKa3aTeJbHbIC PACCYXKIACHUS B XOJI€ PELICHHUS 3a/1a4;
e - BIAJCHHE CTAaHAAPTHBIMU TPUEMaMH PENICHUS pAIUOHAIBHBIX W HWPPANUOHAIBHBIX,

[I0Ka3aTeNbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM;

®  HCIIOJB30BAHHUE TOTOBBIX KOMITBIOTEPHBIX TPOTPaMM, B TOM YHCJIE JJISI 110 UCKA IMYTH PELICHUS
Y WUTIOCTPALMU PEUIEHUS YPABHEHUN U HEPABEHCTB;

e chOpPMHPOBAHHOCTD IPEJICTABICHNUH 00 OCHOBHBIX MOHITHSAX MAaTEMAaTHUYECKOTO aHaM3a U UX
CBOMCTBax, BIAJCHHE YMEHHEM XapaKTepu3oBaTh IoBeleHUE (YHKIUN, HCIOJIb30BAHUE
MOJYYCHHBIX 3HAHWWM JUIi ONMCAaHMS M AaHAJIW3a PEaJIbHbIX 3aBUCUMOCTEH; BIaJICHUE
OCHOBHBIMH TOHSTHSIMH O IUIOCKUX M IMPOCTPAHCTBEHHBIX T'€OMETpUYECKU X (urypax, Hux
OCHOBHBIX CBOMCTBAX;

L4 C(bOpMI/IpOBaHHOCTB YMCHU: pacClio3HaBaTb reOMETPUICCKUC (I)I/IprLI Ha 4CpTCkKax, MOACIIIAX U
B pCaJIbHOM MUPC;

® [IpPUMEHEHME U3yYEHHBIX CBOMCTB Fr€OMETPUUYECKUX (GUTYp U (HOPMYIT JUTSl peIICHHS
FEOMETPUUECKUX 3aa4 U 3a7a4 C IPAKTUYECKUM COJEPKAHUEM;

e chopMHpPOBAaHHOCTH MPEJICTABICHUN O MIpolLeccax U SBIEHUSX, MMEIOUIMX BEPOSITHOCTHBIN
XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MUPE, OCHOBHBIX MOHATHIX
JJIEMEHTAPHOU TEOPUH BEPOSATHOCTEM;

e chopMHPOBAHHOCTH YMEHUN HAXOAUTh U OLICHUBATH BEPOSITHOCTH HACTYILJIEHUSI COOBITHI B
MPOCTEHIINX MPAKTUYECKUX CUTYAlUSIX U OCHOBHBIE XapaKTEPUCTUKH CIy4YailHbIX BEJINYUH;

B pesynbrate ocBoenus yueOHON aucuumiuHbel OVYIL.04 «Marematuka» oOydaromuecs
JOJIKHBIL:

Ymers:

e  OIIEpUPOBATH NOHATUAMU: OIIPENEIECHUE, AaKCHOMA, TEOPEMA, CIIEICTBUE, CBOWCTBO,
MPU3HAK, J0KAa3aTelbCTBO, PABHOCWIBHBIC (OPMYITHPOBKH; (POPMYIHpPOBATH OOpaTHOE |
IIPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAWTH IPUMEPBI M KOHTPIPHUMEPHI, HCIIOIb30BATH
METOJI MAaTeMaTH4E€CKOW MHIYKIIMH; MPOBOAUTH JTOKA3aTEIbHBIE PACCYKICHHUS IMPU PELICHUH
3a/1a4, OLIEHUBATh JIOTUYECKYIO TPaBUIIbHOCTh PACCYXKIACHUM;

e  OIIEpUPOBATH NMOHATUSMHU: MHOXKECTBO, IIOJAMHOKECTBO, OIIEPALlUH HAJl MHOXKECTBAMU; YMEHHUE
HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapaT [Ulsl ONMCAHUS pPEalbHBIX IPOLECCOB U
IIPU PELICHUH 33/1a4, B TOM YHCIIE U3 APYTUX y4eOHBIX MPEIMETOB;



OTIepUPOBATH MOHATUAMU: Tpad, CBsI3HBIN rpad, 1epeBo, UKL, rpad Ha MIOCKOCTH; 3a/1aBaTh
Y ONHCHIBATh Tpadbl pa3IMUYHBIMU CIIOCOOAMHU; HCIIOIB30BaTh rpadbl MpU PEelICHUH  3ajady;
cBOOOJHO OMNEpUPOBATH MOHATUSAMU: COUYETAHUE, NEPECTAHOBKA, YHCIO COYETAHHH U YHCIIO
nepectaHoBok; OnHOM HpIOTOHA; MpUMEHSATh KOMOWHATOpHBIE (AKThl U PACCYKICHUS IS
pelieHus 3a1ay;

ONEpPHUPOBATH MOHATUSAMH: HATYpaJIbHOE YHCIO, IEJI0€ YHUCIO, OCTaTOK IO MOAYIIIO,
palMoHaNbHOE YHCIIO, HWpPpAlMOHAIBFHOE YHCIO, MHOXKECTBA HATYypPAJIbHBIX, IIEJIBIX,
panMoHaNbHBIX, JACHCTBUTEIBHBIX YMCEIl; MCIIOJIb30BaTh MPU3HAKU JACIMMOCTH, HAUMEHBIIHUI
OOIIMI JenuTeNb M HauMeHblee olllee KpaTHoe, aaroput™ EBKIHMza mpu pemeHuH 3ajad;
3HAKOMCTBO C Pa3JIUYHBIMH IMO3ULIIMOHHBIMU CUCTEMaMU CUUCIICHHUS;

ONepUpPOBATh MOHATUSMU: CTENEHb C IEJBIM IOKa3aTejaeM, KOpeHb HaTypallbHON CTeneHH,
CTENeHb C pAaIlMOHAJIbHBIM I[IOKA3aTeleM, CTENeHb C JCWCTBUTEIbHBIM (BEIIECTBEHHBIM)
roKasaresem, jJorapudm ymucia, CHHYC, KOCUHYC W TAaHT'€HC ITPOU3BOJIBLHOTO YUCIIA;
ONEpPHPOBATH TMOHATUSAMH: TOXKIECTBO, TOXJECTBEHHOE NpeoOpa3oBaHUe, YypaBHEHHE,
HEpaBEHCTBO, CUCTEMa ypaBHEHUN M HEPABEHCTB, PABHOCHILHOCTh YpPaBHEHHI, HEPABEHCTB U
CHCTEM, paliOHAIbHBIC, UPPAIMOHAIbHBIC, TTOKA3aTeNbHbIE, CTEIIEHHBIE, JoTapu(MuIecKue,
TPUTOHOMETPHUYECKUE YpaBHEHHs, HEPAaBEHCTBA M CHCTEMBI, YMETh pElIaTh YpaBHEHHS,
HEPaBEHCTBA U CHCTEMBI C IIOMOUIBIO Pa3IMYHBIX IPHEMOB; PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CUCTEMBI C MapaMeTpoM; NPUMEHSATh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISl pPEIICHUS
MaTeMaTHYeCKUX 3aJad W 3aJa4 W3 pa3IUYHbIX O00JacTel HayKd M peanbHOW KHU3HU;
ONEepUPOBATh MOHATUSAMHU: Tpaduk GyHKIUH, oOpaTHas (QyHKUIHA, KOMOO3UIHS (DYHKUIUH,
nuHeiHas (QyHKUMsA, KBaApaTu4yHas (DYyHKIUS, CTENeHHas (YHKIHs C LETbIM IOKa3aTeleM,
TPUTOHOMETpHUYECKUE (DYHKIIMH, OOpaTHBIE TPUTOHOMETpHUYECKHE (DYHKIIMH, TIOKA3aTeIbHAS U
norapupmuueckas  (QYHKIHMHA; yYMEHHE CTPOUTh Tpapukd  (YHKUWH,  BBIIOIHATH
npeoOpa3oBaHus rpauKoB PyHKINIA; yMEHHE UCIIOJIb30BaTh rpaUKN GYHKIMH ISl U3yUSHUS
MPOIIECCOB M 3aBHCHMOCTEH IPH PEUICHWW 3alad M3 JIPYTUX y4eOHBIX IMPEeIMETOB W U3
peanbHOM KHM3HM; BBIpaXaTb (opMynaMH 3aBUCUMOCTH MEXJy BEJIUYMHAMH;, YMEHHE
CBOOOJHO OINEPUPOBATH TMOHATHAMM: YETHOCTh (YHKLUUHU, TEPUOAUYHOCTh (DYHKIHMH,
OrPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb (DYHKLIMH, 3KCTpeMyM (YHKLIHH, HauOoibllee U
HauMEHbllee 3Ha4YeHHUs (QYHKIMM Ha TPOMEXKYTKE; YMEHHE IPOBOAUTH HCCIEeIOBaHNE
(GyHKINW; yMEHHE WCIOJIb30BaTh CBOWCTBA M rpaduku (YHKIUH JUIS pEeIIeHHs ypaBHEHHIA,
HEPaBEHCTB U 33Jad C IapameTpamu; M300pakaTh Ha KOOPIWHATHOM IUIOCKOCTH MHOYECTBa
pEILIEHNI ypaBHEHWI1, HEPABEHCTB U UX CUCTEM;

OTIEPUPOBATH TTOHSATHUSIMH: MOCJIEIOBATEIBHOCTbD, apupMeTHUecKas ~ TPOTPEcCHs,
reoMeTpHuecKas Mmporpeccusi, 6eCKOHeYHO yObIBarolasi reoMeTpruuecKasi Mporpeccusi; yMeTb
3aJjaBaTh MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOILBIO PEKYPPEHTHBIX (POPMYIL.

3HATD:
INOHATHUS: KOMIIJIEKCHOE YHCJIO, COHpSDKeHHI)Ie KOMIIJICKCHBIE YHCJIA, MO)Iy.]'II) )41 aprMeHT

KOMIUIEKCHOTO ~ 4ucia, (opma  3amucu  KOMIUIEKCHBIX — yHcel  (TeomeTpuyeckas,
TPUTOHOMETpHUYECKass U anredpamdeckas); apupMeTHUYecKHe IeHCTBUS C KOMILJIEKCHBIMU
YHUCJIAMU; UCIIOJIB30BAHUE KOMIIJIEKCHBIX YHUCEIL;

HOHATHS: CpefHee apu(mMeTHIecKoe, MeaHa, 1 HauMeHbIlee 3HaYeHUs, pa3Max, TUCIepCHs,
CTaHJApTHOE OTKJIOHEHME VISl ONMCAHUS YHUCIIOBBIX JaHHBIX;



(GopMyIIbI CIIOKEHHSI U YMHOKEHUS BeposTHOCTEH, HopMyiTy NMOJHON BEpOSTHOCTH, GOPMYILY
bepuymnu, komOunatopHble (akTel u (opMyibl; ciydaiiHas BeIMYMHA, pPacHpeieiiCHHe
BEPOSATHOCTEH, MaTeMaTH4YeCKOe OXHMJIaHWe, JAUCIEepCUs U CTaHAAPTHOE OTKJIOHEHHE
CIlyyailHOH  BeNWYMHBI, (YHKIMM  pacmpefeNeHuss U IUIOTHOCTH  PaBHOMEPHOTO,
[10Ka3aTeJIbHOI0 U HOPMAJIbHOI'O PACHPEENICHH; YMEHNE UCTI0Ib30BATh CBOWCTBA N3YUYEHHBIX
pacripesieNieHuil sl pelieHusl 3a/1a4; MOHITUS: 3aKOH OOJIBIINX YUCEN, METO/bl BEIOOPOYHBIX
HCCJICTOBAHUM;

MOHATHUS: TOYKa, NpsMas, IUIOCKOCTb, MPOCTPAHCTBO, OTPE30K, Jyd4, IUIOCKUH Yroi,
JBYI'PaHHBIN yroJj, TPeXIpaHHbIN yroJ, NepeceKkarouuecs, napauiebHble U CKPELIMBAIOIIUECs
npsiMble, TMapajuIebHOCTh W TMEPIEHAMKYISAPHOCTh MHPSMBIX M IUIOCKOCTEH, Yrol MEXIy
MPSIMBIMH, YTOJ MEXIY MPSAMON U TIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSAMH; (PAKTHI M TEOPEMBI
IUIAHUMETPUM; @ MHOTOTPAaHHUK, CEYCHME MHOIOI'DAaHHMKA, IPABUJIBHBI MHOIOTPaHHUK,
npusMa, nupaMmuja, (Qurypa ¥ MOBEPXHOCTb BpallleHUs, IWIMHAP, KOHYyC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYEHHUsI KOHYCa W IMJIMHApA, NapayiesIbHble OCH, CEYEHHE ILapa,
TUIOCKOCTh, Kacaromasics chepbl, MWIMHAPA, KOHYca, MPSIMOYrojbHAas CHUCTEMa KOOPIWHAT,
BEKTOp, KOOPJIMHATHI TOUYKH, KOOPAMHATHI BEKTOpA, CyMMa BEKTOPOB, MPOU3BEJICHHE BEKTOpPA
Ha YHCJO, pAa3JIOKEHHE BEKTOpa Mo 0a3ucy, CKaIAPHOE MPOU3BEICHHUE, BEKTOPHOE
IIPOU3BEJCHUE, YroJl MEXIY BEKTOpaMH; Marpuua 2 x 2 u 3 X 3,ompenesiuTeslb MaTpULBL,
T€OMETPUUECKUI CMBICTT OIIPEIeITUTENS.

Ocoboe 3HaueHWe [UCHMIUIMHA uMeeT npu ¢GopmupoBannn U paszButun  OK.



Kon n HauMeHnoBanmne
bopmupyembIx
KOMIIeTeHIIMH

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

Oomue

JAucuumiimHapHble (IpeaAMeTHbIe)

OK 01. Beibupats
CIOCOOBI PeIICHUs
3amad
npodeccnoHaTbEHOMI
JeSTEITbHOCTH
NPUMECHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM;

B gactu TPYAOBOI'O BOCIIMTAHUA:
- TOTOBHOCTH K TpyaAy, OCO3HAHUEC LICHHOCTU MaCTCPCTBA,

TPYIOTFOOHE;

-TOTOBHOCTH K aKTUBHOMN JeSITeTbHOCTU
TEXHOJIOTUYECKOM W  CONMAJIbHON  HANpPaBICHHOCTH,
CHOCOOHOCTh UHUIMHPOBATH, TUTAHUPOBATH u

CaMOCTOSTENIFHO BBIIOIHATH TaKYyIO AEATEIBHOCTD;
- MHTEpeC K pasnuuHbIM cdepam mpodeccHOHATEHON
JeATEIILHOCTH,
OBnanenue YHUBEPCAIbHBIMU
II03HABATEIbHBIMU JICHCTBUSIMU:
0a30BbI€ JOrMYECKHE JCHCTBUS:
- CaMOCTOATENIFHO (POPMYJIHPOBATh U AKTYaJHM3HUPOBAThH
npo0iemMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

y4eOHBIMH

- yCTaHABIIMBaTh  CYIICCTBCHHBI NpPU3HAK WU
OCHOBaHUS [  CpaBHEHHMS,  KJIacCUpUKAUUU U
00001IeHHS;

- ONPEACNATH IeJIU JIeATeTbHOCTH, 33/1aBaTh IMapaMeTphI
Y KPUTEPUU UX JTOCTHKECHHUS;

- BBIBISATH 3aKOHOMEPHOCTH U TPOTUBOPEUYHUS B
paccMaTpUBAEMBIX SIBJICHUSX;

- BHOCUTh KOPPEKTHUBBI B JIE€SITEIBHOCTh, OIIEHUBATH
COOTBETCTBUE PE3YJNbTATOB IIEJSIM, OLICHUBAaTh PUCKU
MOCJIEACTBUN NeITETbHOCTH,

- pa3BUBaTh KpPEATHUBHOE MBIIUICHHE MPU PEIICHUN
JKU3HEHHBIX TTPOOIEM

0a30BbI€ MCCIIEI0BATEILCKUE JCHCTBUS:

- BJAJCTh HaBBIKAMH YYE€OHO-UCCIIEIOBATEIBCKON U
MPOEKTHOM  NESATENIbHOCTH,  HABBIKAMHM  pa3pelICHUs
po0Jem;

-BJIQJICTh METOJAMH JIOKa3aTEJIbCTB, AITOPUTMAMHU PEIICHUS
3aa4;, yMeHHE (OpPMYJIUPOBATH OINPEACTICHUS, aKCUOMBI H
TEOPEMBI, MPHMEHATh WX, MPOBOJUTH JIOKAa3aTeIbHbIC
paccyXIeHus B X0/I€ PELICHHUs 3a1ay;

- YMETb ONEPUPOBATh MOHIATUSMU: CTEIICHb YUCIIA, JIorapudm
quciaa, YMCHHUC BbBIIIOJHATHL BBIYHCIICHHC 3HAUYEHU U
npeoOpa30BaHus BEIPAKCHUH CO CTENCHIMH | JIorapudMamu,
npeoOpa3oBaHus IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

- YMCTb OIICPHUPOBATDH IIOHATHUAMMU: PpalrOHAJIbHBIC,
HppaHuOHAILHBIC, IIOKa3aTCIIbHBIC, CTCIICHHBIC,
JIOFapI/I(I)MI/I‘IeCKI/IC, TPUTOHOMCTPHUYCCKUC  YpABHCHHUA U

HEPABEHCTBA, UX CUCTEMBI;

- YMETh OIEPUPOBATH MOHATUAMHU: (QYHKLHUS, HEIIPEPbIBHAS
GyHKIUS, MPOU3BOJHAS, IEpBOOOpa3Hasi, OMNPEIEIICHHBIH
WHTETpall; yMEHHE HAXOIUTH IPOU3BOJIHBIE AIIEMEHTapHBIX
(GyHKIMHI, UCHIONB3Ys CIIPaBOYHBIE MaTepualbl; HCCIEA0BaTh
B MpOCTEHIIMX ciydasX (YHKOIUM Ha MOHOTOHHOCTD,
HaXOJUTh HaWOOJbIINE W HAUMEHbBIINE 3HAYCHUS (PYHKIIMIA;
CTPOUTH Ipa)KU MHOTOYJIEHOB C MCIIOJIB30BaHUEM arlnapaTa
MaTeMaTHUYeCKOr0 aHajiu3a; MPUMEHSTh IPOU3BOJAHYIO IpPH
pelleHnn 3aJad  Ha  JBHKCHHME, peuarb IpPaKTUKO-
OpUEHTUPOBAaHHBIE 3aJlayd Ha HAWOOJbIINE W HAaUMEHBIIINE
3HAYEHUS], HA HAX0XIECHNE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEepUpPOBAThH MOHIATUIMU: palliOHATIbHAS QYHKIHS,
MOKa3areabHas byHKIM, CTETICHHAs byHKIHA,
norapudmuueckas QyHKINs, TPUTOHOMETpUYecKre QyHKIUH,
oOpatHble (PYHKIMHM;, yMEHHE CTPOUTh TpadUKU HU3YyUEHHBIX
GbyHKIMH, UCNOIb30BaTh TpaduKU IpU U3YyYEHHH MPOIIECCOB
U 3aBUCUMOCTEH, MpH pelleHUH 337a4 U3 JPYTruxX Y4eOHBIX
IpeIMEeTOB M 3a/ad M3 peaJbHOM IKU3HU; BBIpAXarTh




- BBIABJIATH IMPUYIUHHO-CJICACTBCHHBIC CBiA3HU u
AKTYyaJIM3UpOBAaTh  3aaavy, BbIIBUI'aTb  T'HIIOTC3Yy  CC
pE€UICHUsA, HaXOAWUTh aprymMcHTbl MOJId A0Ka3aTClbCTBa

CBOMX YTBEP)KICHMM, 3a/1aBaTh IapaMeTpbl U KPUTEPUH
peIeHUs;

- aHaJII/I?;I/IpOBaTB HOHy‘-IeHHBIe B XO0JI€ peIJ_IeHI/ISI 3aJa4unu
pe3yJIbTaThl, KPUTHYECCKH OICHUBATH HX JIOCTOBEPHOCTD,
HpOI‘HO?;I/IpOBaTb N3MCHCHHC B HOBBIX YCJ'IOBI/ISIX;

- yMeTh INCPEHOCHTh 3HAHWS B II03HABATCIBHYIO U
HpaKTquCKYIO O6HaCTI/I KUBHEACATCIBHOCTH,

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
o0OJacrei;

- BBIABUIAaTh HOBBIC MJICH, MpeJlaraTh OPUTIMHAIbHBIC
IIoaAxXoabl 1 peHIeHI/Iﬂ n CHOC06HOCTI) UX UCIIOJIB30BAHUS B
MO3HABATCIILHON M COIMAIbHOM MPaKTHUKE

(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUUHAMU;

- YMEThb pelllaTh TEKCTOBBIE 3a/lauydl Pa3HbIX THUIOB (B TOM
Yucie Ha MPOLEHTHI, JOJM M 4acTd, Ha JBM)KEHue, palbory,
CTOMMOCTb TOBapOB M YCIYI, HaJlOTH, 3a7a4d M3 00IacTH
yIOpaBJI€HUs JIMYHBIMM U CEeMEHWHbIMH  (DMHAHCaMH);
COCTaBJISITh BBIPAXECHUS, YpPaBHEHMs, HEPABEHCTBA U UX
CUCTEMBI IO YCIOBHMIO 3aJaud, MCCIEAOBATH IIOJy4EHHOE
pelIeHe U OLEHUBATh PABAONO00HOCTh PE3yIbTaTOB;

-yMEThb OIIepUpPOBAThH MOHATHSMM: cpenHee
apudmernyeckoe, MeauaHa, HauOoJbllIee M HaUMEHbIIEE
3HAYEHMs, pa3Max, IUCHEPCUs, CTAHIAPTHOE OTKJIOHEHHE
YHUCIOBOTO Habopa; yMEHHE HU3BIEKaTh, WHTEPIPETUPOBATH
MH(OpMaLKIO, IPEACTaBICHHYIO B Ta0JIMIIaxX, HA uarpaMMax,
rpadukax, OTpa’karollyl0 CBOWCTBA PEaJbHBIX IPOLIECCOB U
SIBJICHU; NIPEJCTaBIATh HHPOPMALIUIO C TOMOIIBIO TaOIHIl U
JuarpamMM; HCCI€A0BaTh CTAaTUCTMYECKHUE JAHHBIE, B TOM
yucie C NpUMEHEHUeM rpaduyeckux  MeTOAOB U
AJIEKTPOHHBIX CPEJCTB;

- YMETb OIEpUPOBATH MOHATUSAMU: CIYYalHBIA ONBIT U
ciyyaiiHoe CcOOBITHE, BEpPOSITHOCTb CIYyYalHOTO COOBITHS;
YMEHHME BBIYMCIATH BEPOATHOCTb C  HUCIOJIb30BAaHUEM
rpaMUecKuX METOJ0B; NMPUMEHATh (OPMYJbI CIOKEHHUS U
YMHOXEHHUSI BEPOSATHOCTEH, KOMOHMHATOpHbIE (AKThl U
dopMynIbl TpU pelIeHUH 3a/1ad; OLEHUBATh BEPOSITHOCTU
peasibHbIX  COOBITHMI;  3HAKOMCTBO  CO  CIIy4allHBIMU
BEJIMYMHAMHU; YMEHHE NPHUBOJUTH NPHUMEPBI IPOSBICHUS
3aKOHa OONBIIMX YHMCET B MPUPOJIHBIX M OOIIECTBEHHBIX
SBJICHUSX;

- YMETh ONEepUpPOBATh MOHIATUSIMU: TOUKA, MPsAMasi, IIIOCKOCTb,
IIPOCTPAHCTBO,  JBYI'PAHHBIM  YroJ,  CKpeLIMBarolIfecs
IpsiMble, MAPAIIIEIBHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX U
IUIOCKOCTEM, Yroa MeXay MPSIMBIMH, YIOJ MEXIY IPSIMON H
IUIOCKOCTBIO, YroJd MEXKAY IUIOCKOCTSIMHM, PAacCTOSIHUE OT
TOYKM [JO IUIOCKOCTH, PAacCTOSSHUE MEXAY NpsSMbIMH,
paccTosiHue MeXAy IJIOCKOCTSAMHU; YMEHUE UCIOJb30BaTh NMPHU




pEILICHUH 3a]1a4 U3YYCHHBIC (DaKThl U TEOPEMBI TUTAHUMETPHH;
YMEHHE OIICHUBATh pa3Mephbl 00BEKTOB OKPYKAIOIIETO MUPA;

- YMETh OIEPHUPOBATH MOHATHUSMHU: MHOTOIPDAHHHK, CCUCHHE
MHOTOTpaHHHKa, KyO, mapajiesienune], npu3Ma, Mupamusa,
durypa u MOBEpXHOCTh BpAICHHS, IMIMHAP, KOHYC, IIap,
cdepa, cedeHus GUTYpHl BpAIEHUS, MIIOCKOCTh, KACAIOIIAsICS
chepbl, UWIMHIpPA, KOHYyca, IUIOMAAb IOBEPXHOCTH
NUPaMUIbI, MPHU3MBI, KOHYCa, LWIMHJpA, IUIOMAnb chepsl,
00BbeM KyOa, MPSIMOYTOJILHOTO MapajulesIeuIie/ia, TUPaMuIbl,
NpU3MBbI, LWIMHIPA, KOHyCa, Iapa; YMEHHE HU300paxarb
MHOTOTPAaHHHKH ¥ TIOBEPXHOCTH BPAIICHHUS, UX CEYCHUS OT
pyKH, C IIOMONIBI)  YEpPTEXKHBIX HUHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATh CHMMETPHIO B

IIPOCTPAHCTBE; YyMEHHE  pacro3HaBaTh MPaBUIILHBIC
MHOTOTPaHHUKH;
-yMETh OTIEpUPOBATH MOHSATUSIMU: JIBUKCHHE B

IPOCTpaHCTBE, IMOJOOHBIE (UIYpHl B  NPOCTPAHCTBE;
WCIIOJIB30BaTh OTHOLIEHWE IUIOLIANEH ITOBEPXHOCTEH U
00BeMOB TOAOOHBIX (DUTYP TIPU PELICHUH 33/1a4;

- YMETb BBIUUCIIATh T€OMETPUUYECKIE BETUUUHBI (JUTMHA, YTOI,
wiomanb, oO0beM, IJIOWAAb IOBEPXHOCTH), HCIOIb3Ys
U3y4eHHbIE POPMYJIBI U METOBI;

- YMEThb OIIEpHUPOBATh MOHATUSMHU: MPSIMOYTOJIbHAs CHCTEMA
KOOPJMHAT, KOOPAMHATBI TOYKH, BEKTOp, KOOPIMUHATHI
BEKTOpA, CKAIPHOE MPOU3BEIACHUE, YIOJl MEKIY BEKTOpPaMH,
CyMMa BEKTOPOB, IIPOU3BEAECHUE BEKTOPA HA YUCIIO; HAXOAUTH
C TOMOIIBIO H3YYEHHBIX (OPMYNI KOOPAMHATHI CEPEIUHBI
OTpE3Ka, PACCTOSIHUE MEXKIY ABYMs TOYKAMU;

-yMeTh BBIOMpATh MOAXOASIIMNA H3YyYEHHBIH METoA JJid
peleHus 3aJaud, paclo3HaBaTh MaTeMaTudyeckue (akThl U
MaTeMaTHYeCKUe MOJENN B TMPUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSAX, B MCKYCCTBE;, YMEHHUE IIPUBOJUTH IIPUMEPHI
MaTE€MaTHYeCKUX  OTKPBITHM  pPOCCUHCKOW M  MHPOBOH
MaTE€MaTUYeCKON HAyKU




OK 02. Mcnonp3oBaTh
COBpEMEHHBIE CPE/ICTBA
MOKCKA, aHaJN3a U
HUHTEPIPETAINH
nHpopManuu u
MH(pOPMALOHHbIE
TEXHOJIOTUU JIJIs
BBITIOJTHEHHUS 3a/1a4
npodeccnoHanbHOM
JeSTEIILHOCTH,

B o0nacTu IeHHOCTH HayYHOTO MO3HAHUSA:
- cpOPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAYKU M OOILIECTBEHHOU

IIDaKTUKH,  OCHOBAHHOIO  HAa  JHAJIOre  KYJBTYD,
CIOCOOCTBYIOLIETO  OCO3HAHHUIO  CBOEr0  MecTa B
IIOJINTKYJIBTYPHOM MHUpE;

- COBCPLICHCTBOBAHHME  S3BIKOBOM W  YHTATEIIbCKOU

KYJbTYpbI KaK CPEJCTBA B3aUMOJCUCTBUS MEXIY JIHOJIbMHU
Y [I03HAHUS MUDa;

- OCO3HaHME [EHHOCTH HAy4YHOM  JAEATEeIbHOCTH,
TOTOBHOCTb OCYIIECTBIISTH MPOEKTHYIO u
UCCIIEIOBATEIbCKYIO JCSITEIbHOCTh WHAWBUIAYAIbHO U B
rpymme.

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU

[I03HABATEIbHBIMHU JICHCTBUSIMU:
pabota ¢ napopMmanHeii:

- BJAJACTh HABbIKAMHU TIOJIYUCHU I/IH(bOpMaI_II/II/I u3
HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYWICCTBJIATL  IIOMCK, aHAJIU3, CUCTEMATHU3allUI0 U

MHTEpHpeTalnio UH(GOpMaIMK Pa3IMYHBIX BUIOB U (OpM
IpeJICTaBICHHUS,

- co371aBaTh TEKCThl B PA3IMUYHBIX (opMaTrax C Y4eToM
Ha3Ha4YeHUs] THPOpMAIK U 1IeJIeBOM ayJUTOPHH, BHIOHpast
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3yaIU3alluH;

- OLICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTb HH(POPMAIIHH,
€€ COOTBETCTBHE IIPABOBBIM M MOPaJIbHO-ITHYECKUM

HOpMawm;
- HUCNONb30BaTh  CPEACTBAa  MH(POPMALMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTHil B pelieHnn

KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3al[MOHHBIX
3a/a4u ¢ coOmoaeHueM TpeOOBaHU SPTOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHUEHBI, PECYpPCOCOEpPeKEeHHsI, TPABOBHIX

u ITUYECKUX HODPM, HOpM uH(pOpPMaMOHHON
0e30I1acHOCTH;
- BIIaAACTH HaBbIKAMHA pacn03HaB AHUA " 3alIUTHI

- YMETh ONEepHUpOBaTh MOHATHAMH: palMOHAIbHAS (YHKIUS,
[IOKa3aTeabHast byHKuIM, CTEIIEHHAs byHKIHA,
norapupmuyeckas GyHKIUS, TPUTOHOMETpUYIECKHE QYHKIINY,
oOpatHble (PYHKIIMH;, YyMEHUE CTPOUTH I'paUKU H3YHYEHHBIX
(bYHKIMIA, UCTIONB30BaTh TPA(UKU IPU M3YYEHHH IMTPOIECCOB
¥ 3aBUCUMOCTEH, MpH pEIIeHUH 33734 U3 APYruX Yy4eOHbIX

NPEeAMETOB M 3aJa4 M3 pealbHOM JKM3HU; BBIPAXKATH
(dbopMynaMu 3aBUCUMOCTH MEXIY BEITHUYNHAMU;

-YMETh ONEepUpPOBAThH MTOHATUSMU: TOXJIECTBO,
TOXJIECTBEHHOE IMpeoOpa3oBaHUe, ypaBHEHUE, HEPABEHCTBO,
CUCTEMa ypaBHEHUH W  HEPABEHCTB, PaBHOCUJIbHOCTb
YpaBHEHUN, HEPABEHCTB M  CHUCTEM, palHOHAIbHBIC,
HppALMOHAJIBHBIE, MIOKa3aTeNbHbIE, CTEIICHHBIE,
norapudmugeckue, TPUTOHOMETPUUYECKHUE YpaBHEHHUS,
HEpPaBEHCTBA M CHUCTEMbI, YMEThb peulaTb ypaBHEHMS,

HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3JIUYHbBIX IPUEMOB;
pemiatb ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C I1apaMETPOM;
IPUMEHSTh YpPAaBHEHUS, HEPABEHCTBA, WX CHUCTEMBl JUId
pellleHnsT MaTeMaTHYeCKUX 3ajad U 3aJady U3 Pa3IUYHBIX
oOacTeil HayKH U peanbHOM KU3HM;

- yMeThb CBOOOJHO ONEpUPOBATH MOHATUSAMU: JBUKEHHE,
NapaJuIeJIbHBIM [EPEHOC, CUMMETpUS Ha IUIOCKOCTH U B
MPOCTPAHCTBE,  TOBOPOT,  MpeoOpa3oBaHHE  TOJI00WUS,
nofo0Hble  (UTYpbl; yMeTh paclo3HaBaTb paBHbIE U
noAo0OHbIE (QUTYPBI, B TOM YHCIE B TPHUPOJE, HCKYCCTBE,
ApXUTEKTYpEe;  yMETb  HUCIOJB30BaTh  I'€OMETPUUYECKHE
OTHOUIEHMSI, HaXOJUTh N€OMETPUYECKHE BEINYUHBI (AJIMHA,
yroj, IJoW@aab, o0bEM) NpPU pPELIEHUH 3aJad U3 JIPYrux
y4eOHBIX IPEIMETOB U U3 PEAIbHOM KU3HU




uH(popMalu, HTHPOPMAIIMOHHOM 0€30MaCHOCTH JINYHOCTH

OK 03 IInanupoBath u
peanr30BhIBATH
coOCTBEHHOE
poeCCHOHATILHOE U
JUYHOCTHOE Pa3BHUTHE,
PEIIPUHIMATEIBCKYIO
JICSITEIIBHOCTD B
npodeCCUOHATBLHON
cdepe, UCTIOIB30BaTh
3HaHUS 110 PUHAHCOBOM
PaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYaIIUsX;

B obnacTu 1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMUSL:

- chOpPMUPOBAHHOCTH ~ HPABCTBEHHOTO  CO3HAHUS,
TUYECKOTO IIOBEACHUS;

- CcrmocoOHOCTh OILIGHHMBAaTh CUTYallUI0 W MNPUHUMATH
OCO3HAHHBIC PELICHUS, OPUEHTUPYSACh HA MOpPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOI'O BKJIAJa B IIOCTPOCHHUE YCTOMYUBOIO
Oyaymero;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POAUTEIAM M (WJIH)
JPYrUM 4JIeHaM CEMbH, CO3/IaHMI0 CEMbUM HAa OCHOBE
OCO3HAHHOTO TMPUHATUS LUEHHOCTEH CEMEWHOW >KHU3HU B
COOTBETCTBUU C TPAIULMUIMHU HapooB Poccuu;

OsgnajgecHue YHUBEPCAIbHBIMU PETYJISTUBHBIMU
NENCTBUSIMU:

CaMOOPTraHU3aLUs:

- CaMOCTOATENIbHO  OCYILIECTBISATH  MO3HABATEIbHYIO
NeATeTbHOCTh,  BBIABIATH  MPOOJEMBbI, CTaBUTb U

dbopMynupoBaTh COOCTBEHHBIE 3a/1a4ll B 00pa3oBaTeIbHON
JIEATEIIbHOCTH Y KU3HEHHBIX CUTYalUsX;

- CAaMOCTOSITENIFHO COCTaBIIATH IJIaH PelIeHus: MPoOIeMBI C
YYETOM HMEIOIINXCS pecypcos, CcOOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;

- 1aBaTh OLIEHKY HOBBIM CHUTYallUsIM;

Croco6cTBOBaTH POPMHUPOBAHUIO U TPOSBICHHUIO IIMPOKOM

SPYAMLIMM B pa3HbIX O00JIaCTAX 3HAHWM, MOCTOSHHO
NOBBINIATH CBOM  00pa3oBaTeNbHbI M KYJIBTYPHBIi
YPOBEHB;

CaMOKOHTPOIIb!

- WCIONB30BaTh MpHEMbl peiIeKCHuH [UIS  OLEHKH

CUTYyalluH, BEIOOpa BEPHOTO PELICHUS;
- YMETb OLEHHMBAThb PUCKU U CBOEBPEMEHHO IPUHUMATH
PELIEHUS IO UX CHUKEHUIO;

SMOIMOHAIbHBIM MHTCIIJICKT, Hpe;[nonara}omnﬁ

- YMETb  OIIEpUpPOBATh  IOHATUAMM:  PALMOHAIBHBIE,
UppaLMOHAJIBHEIC, [IOKa3aTeNbHbIE, CTEIICHHBIE,
Jorapu(pMHUUECKUE, TPUTOHOMETPUYECKHE YypaBHEHHUS U

HEPaBEHCTBA, UX CUCTEMBI;

- YMETb OIEpPUPOBATh MOHATHUSMU: MHOTOIPAHHHUK, CEUEHME
MHOTOTpaHHMKa, KyO, mapajuiefienunes, npu3Ma, mupamua,
¢urypa u MOBEpXHOCTh BpAICHHs, IMJIMHAP, KOHYC, IIap,
cdepa, cedeHus GUTypbl BpallleHUs, MIO0CKOCTh, KaCaroIIasics
chepbl, UWIMHIpPA, KOHYCa, IUIONIAJb  IOBEPXHOCTH
MUPaMUJIBI, TPU3MBI, KOHYCA, IMJIMHIpPA, IJIOW@AAb CQEpsl,
00BbeM Ky0a, PSMOYTOJIHOTO TTapajuIeyenuIe/1a, TUPaMUIbI,
OpU3MBIL, LWIMHIpA, KOHycCa, IIapa; YMEHHE Hu300paxarhb
MHOTOTPaHHUKU U IMOBEPXHOCTHU BpALICHMS, UX CEUEHHS OT
PYKH, C TOMOLIBIO  YEPTEXKHBIX  HMHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJCTB; YMETh paclo3HaBaTb CUMMETPUIO B
MIPOCTPAHCTBE; yMETh pacno3HaBaTh MpaBUJIbHBIE
MHOTOTPaHHUKU;

- YMEThb OINEpUPOBATh NOHATHUAMHU: NPSAMOYTOJbHAsl CHCTEMA
KOOpJMHAT, KOOPJIMHATBl TOYKH, BEKTOp, KOOPAUHATHI
BEKTOPA, CKAJISIPHOE IIPOU3BENIECHUE, YIOJ MEXKIY BEKTOpaMH,
CyMMa BEKTOPOB, IPOU3BEIACHHUE BEKTOPA HA YNCIIO; HAXOJUTh
C IOMOIIBIO HM3YYEHHBIX (QOPMYN KOOPJUHATBHI CEpeIUHBI
OTpe3Ka, pacCTOSHUE MEXKY IBYMs TOUKaMU




c(hOpMUPOBAHHOCTE:

- BHYTPEHHEW MOTHBAIMH, BKIIIOYAIOIIEH CTPEeMIICHHE K
JOCTUXKECHUIO neinun nu ycrexy, OIITUMMU3M,
WHUIIMATHBHOCTh, YMCHUE JICHCTBOBATh, UCXO/S U3 CBOUX
BO3MOXKHOCTEI;

- OMIAaTHH, BKJIIOYAIOUICH CIOCOOHOCTh TOHHUMATh
OMOLMOHAJIBHOE COCTOSHUE APYIHX, YYUTHIBATH €0 IIPU
OCYIIIECTBIICHUM  KOMMYHHUKAIlMH,  CIIOCOOHOCTh K
COYYBCTBUIO M COTICPESIKUBAHUIO;

- COLMAaIbHBIX HABBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTD
BBICTpAanBaTb OTHOLICHUA C APYTUMHU JIFOAbMU, 38.60TI/ITI)C$I,
NPOSIBJITh UHTEPEC U pa3peniaTb KOHQIUKTHI

OK 04. DddexTuBHO
B3aHMMOJICHCTBOBATh U
paboTaTh B KOJIJIEKTHBE
1 KOMaH/g;

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIQJ/ICHHE  HaBBIKAMH  y4eOHO-HCCIEO0BATEIbCKOM,
MPOEKTHOM U COLIMATIbHOM AEATEIIBHOCTH;

OsnageHue YHUBEPCAIbHBIMU KOMMYHUKaTUBHBIMU
JICUCTBUSIMU:

- COBMECTHAs AEATEIbHOCTD:

- IIOHUMATh U UCIIOJIB30BaTh MPEUMYILIECTBA KOMAHAHON U
UHAUBUAYaAJIbHON paboThI;

- IIpUHMMAaTh  LEIM  COBMECTHOM  JICSATEIBHOCTH,
OpPraHU30BbIBaTh W KOOPJIUHUPOBATH JIEUCTBUA IO €€
JIOCTMKEHUIO: COCTaBJIATH IUJIaH JEUCTBUM, pacCIpelrelsiTh
poiM C y4eTOM MHEHHMH YYaCTHHKOB O0OCYXJaTh
pe3yNIbTaThl COBMECTHOM pabOTHI;

- KOOpDJIWHUPOBATh U BBHINOJIHATH PadOTy B YCIOBHUAX
pealbHOTO,  BUPTYQIBHOTO U KOMOWHUPOBAHHOTO
B3aMMO/ICUCTBHS,

- OCYILECTBJIATH ITO3UTUBHOE CTPATETMUECKOE MOBEAEHUE B

pa3IMYHBIX  CHTYallWsX, IMPOSBIATH TBOPYECTBO U
BOOOpakeHUE, OBITh NHUITUATHBHBIM.

Osnanenue VHHBEPCATHHBIMU PETYJISTUBHBIMHU
JEUCTBUSIMU:

MIPUHATHE Ce0s M IPYTUX JIFOACH:

- yYMETb ONEPUPOBATH MOHATUAMM: CIy4allHBIH ONBIT H
CITy4aifHOE COOBITHE, BEPOSTHOCTh CITYYaliHOTO COOBITHS;

- YMETb BBIYHCIATH BEPOATHOCTb C HCIOJIb30BAHUEM
rpadMUecKuX METOJIOB; NMPUMEHATH (OPMYIBI CIIOKEHHUS |
YMHOXKEHHUSI BEpOSITHOCTEH, KOMOMHATOpHbIE (akThl U
GopMyJibl NpU pPEIIEHUH 3a]ad; OLEHUBATh BEPOATHOCTH
peanbHBIX  COOBITHI;  3HAaKOMCTBO  CO  CIIy4ailHBIMHU
BEJIMYMHAMU;

- YMEHHE NPUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
YHCceN B IPUPOHBIX U OOIIECTBEHHBIX SIBICHUSX;

- yMeTb CBOOOJHO ONEpPUPOBATH IOHATHUSIMHU: CTENEHb C
LIEJIBIM TI0Ka3aTeleM, KOPEHb HAaTypaJIbHOM CTENEHH, CTENIEHb
C palMOHAJIBHBIM IOKAa3aTelIeM, CTENEHb C JAEHCTBUTEIbHBIM
(BeliecTBEHHBIM) TOKa3aresjeM, Jjorapupm duciaa, CHUHYC,
KOCHHYC M TAHT€HC ITPOU3BOJIBHOTO YHUCIIA;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHAMHU: Tpaduk
¢byHkuu, oOpaTHas (yHKUUS, KOMIIO3ULHUSA (PYHKIIHM,
TuHeWHas (QyHKIUS, KBajgpaTHUHas (YHKIUS, CTeleHHas
GyHKIMS C TeTbIM  IOKaszaTelieM, TPUTOHOMETPUYECKHE
¢byHkunu, oOpaTHbIE  TPUTOHOMETpPUYECKHE  (DYHKIUH,
nokasareibHass W Jorapudmuueckas (QYHKIUU; YMETb

CTpouTh TpapuKu (QYHKUUH, BBIIOIHATH HpeoOpa3oBaHU
rpadukoB QyHKIMNIA;




- IPUHAMATh MOTHBBI M apTyMEHTHI APYTUX JIOACH TpU
aHaJIM3e PE3yJIbTATOB JICATEIIBHOCTH;

- MpU3HABaTh CBOE MpPaBO W TPaBO JAPYruX JIOACH Ha
OIIINOKH;

- pa3BUBaTh CHOCOOHOCTh TOHHMMATh MHUpP C TO3HIUH
JPYTOro 4ejioBeKa

- YMETb HCIONB30BaTh rpaduku (QYHKOUA [UIS HM3y4EeHUs
IPOLIECCOB U 3aBUCUMOCTEH IPU PELICHUH 3aJad U3 JAPyrux
y4eOHBIX MpPEIMETOB W W3 pealbHOW JKU3HHU; BBIPAKAThH
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUUHAMU;

- CBOOOJIHO OIEpUPOBATH MOHATUSAMH: YETHOCTHh (DYHKIUH,
HNEPUOJMYHOCTh  (YHKIMM, OrPAaHUYEHHOCTh  (PYHKIUH,
MOHOTOHHOCTH (PYHKITHH, SKCTpEeMyM (YHKLUHU, HAauOOJIbIICE
U HauMeEHblllee 3Ha4eHus (YHKIMHM HA IPOMEXKYTKE; YMEThb
MIPOBOJIUTH UCCIICAOBAaHNE (DYHKIIUH;

- YMeTh HCHOJb30BaTh CBOMCTBA U IpaduKu (QYHKUUN IS
pelieHnst ypaBHEHHUH, HEPaBEHCTB W 3a7ad C IapaMeTpamu;
n300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA
pELICHNI YpaBHEHWIA, HEPABEHCTB U UX CUCTEM

OK 05. Ocy1iecTBasiTh
YCTHYIO U TIHCbMEHHYIO
KOMMYHHKAITUIO Ha
rOCYJJapCTBCHHOM
si3p1ke Poccuiickoi
denepanuu ¢ yueToM
ocoOeHHOCTEH
COIMAJILHOTO U
KYJIbTYPHOTO
KOHTEKCTA;

B o6macTu 3cTeTH4eCcKOro BOCITUTaHUS:

- 3CTETUYECKOE OTHOLICHUE K MHPY, BKIIOUYAsl ICTETUKY
ObITa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyZJa U OOIIECTBEHHBIX OTHOIICHUIA;

- CHOCOOHOCTh  BOCHPHHHUMATH  PA3JIMYHBIC  BHIBI
HMCKYCCTBA, TPaAULMH W TBOPYECTBO CBOErO0 W JPYIHUX
HapoJOB,  OLIyllaTb  AMOLMOHAJIBHOE  BO3JACHCTBUE
HCKYCCTBA;

- yOeXJIEHHOCTh B 3HQUMMOCTH JJIsl TUYHOCTH U 00IIIeCTBa
OTE€YECTBEHHOTO W MHPOBOIO MCKYCCTBA, JTHUYECKUX
KYJBTYPHBIX TPAJAULMH U HAPOJAHOTO TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BHAAX
HCKYCCTBA, CTPEMJICHUE IPOSBIIATh KaUe€CTBA TBOPYECKOU
JINYHOCTHY;

OBnaneHue YHHUBEpCATbHBIMU KOMMYHHKATHBHBIMH
NEUCTBUSIMU:

oO1IeHuEe:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;

- pacmo3HaBaTh HeBepOAJbHBIE CpEACTBA  OOIICHHUS,

MOHMMATh 3HAUEHUE COLMAJIBHBIX 3HAKOB, PaclO3HABATh
OPEANOCHIIKM  KOH(QJIUKTHBIX CHTyallMd W CMATr4aTh
KOH(JIMKTHI;

- YMETh OIEPUPOBATH MOHATUSIMU: CpeAHEe apu(PMeTHIECKOe,
Me/nuaHa, HauOoJipllee M HaWMEHbILEe 3HAYCHMs, pPa3Max,
JUCHiepcus, CTaHIapTHOE OTKJIOHEHHUE YHCIIOBOTO Habopa;

- YMEHME U3BIEKaTb, WHTEPHPETUPOBaATh HH(MOPMAIHIO,
NPEJCTAaBICHHYI0 B Ta0uuMIax, Ha auarpaMmax, rpadukax,
OTpaXKarolllyl0 CBONCTBA peaJbHbIX IPOLECCOB U SIBICHUIA;
OpeACTaBIATh MHGOPMALMIO C MOMOIIBIO TaOIMIl H
JuarpamM; HCCIeAO0BaTh CTAaTUCTHMYECKHWE MJAaHHBIE, B TOM
yuciae C NpUMEHEHHeM  rpaduyeckux  MeTOAOB U
AIIEKTPOHHBIX CPEJCTB;

- YMETh ONEpUPOBATh MOHATUIMM: TOUKA, MPsIMas, MJIOCKOCTH,
IPOCTPAHCTBO,  JBYI'PAaHHBIM  Yroy,  CKpelMBarolrecs
IpsIMBbIE, MAPAIIIEIBHOCTh U MEPIEHIUKYIIPHOCTD MPSIMBIX U
IUIOCKOCTEH, Yroia Mexay MPsIMBIMU, YIOJ MEXIy HpsIMOH U
IUIOCKOCTBIO, YIOJI MEXKIY IIJIOCKOCTSMH, PAacCTOSHUE OT
TOYKM [0 IUIOCKOCTH, pPAacCTOSHUE MEXIY MpPSIMBIMU,
paccTOsTHUE MEXKY MIIOCKOCTSAMU;

- YMeThb WCIIOJIb30BAaTh MpPU PEIIEHUH 3aJad H3y4yeHHbIE
GdakThl W TeOpeMbl IUIAHUMETPUH; YMEHHE OLEHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIEro MUpa




- Pa3BCPHYTO U JIOTUYHO H3JIaraTb CBOKO TOYKY 3PCHUSA C
HCII0JIb30BAHUEM SA3BIKOBBIX CPEACTB

OK 06. ITposBasaTh
rpak1aHCKO-
MMaTPUOTUYECKYIO
MMO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE ITOBEACHHE
Ha OCHOBE
TPaJIUIIMOHHBIX
00IIeYeIIOBEUSCKUX
IICHHOCTEH, B TOM
YHUCIIE C YYETOM
rapMOHU3AIUU
MEKHAIIUOHAIIBHEIX U
MEXPEJIUTUO3HBIX
OTHOIIICHHUH,
MIPUMEHSATh CTAHIAPThI
AHTUKOPPYILUOHHOTO
IIOBEJICHMUS,

- OCO3HaHHE OOYYAIOIIMMUCS POCCUHCKOM Tpa)kIaHCKOM
UJCHTHYHOCTH;

- LEJICHANIPaBICHHOE pa3BUTHE BHYTPEHHEH [O3ULIUU
JUYHOCTH HAa OCHOBE yXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH
HaponoB Poccuiickoin denepauuu, HCTOPUYECKUX H
HallMOHAJIBHO-KYJIBTYPHBIX  Tpaaului, QopMupoBaHUE
CUCTEMBl 3HAYMMBIX IIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTUKOPPYILUOHHOIO MHPOBO33PEHMSI, MPABOCO3HAHUS,
HKOJIOTUYECKON KYJIBTYPhI, CIIOCOOHOCTH CTaBUTh IEIH U
CTPOUTb JKU3HEHHBIE IIJIaHbL;

B yacTu rpaxxaaHcKoro BOCIIUTaHUS:

- OCO3HAHUC CBOHUX KOHCTUTYHHOHHBIX IpaB u
065[33HHOCTCI>1, YBAXKCHUC 3aKOHA U IIPaBOIIOPAIKA,

- IIPHUHATHC TPpaAULIUOHHBIX HallMOHAJIbHBIX,
O6H_Ie‘leJ'IOBe‘leCKI/IX FYMaHUCTHUYCCKUX n

ACMOKPAaTUICCKHUX HGHHOCTGﬁ;
- TI'OTOBHOCTb IMIPOTHBOCTOATH HACOJIOIHMHM OJSKCTpEMHU3MA,

HAl[MOHAJIM3Ma, KceHopoOuu, JIUCKPUMHHALMU  TIO
COLIMAJIBHBIM, PEIMTMO3HBIM, PAacOBBIM, HAIMOHAIBHBIM
IpU3HAKaM;

- TOTOBHOCTb BECTM COBMECTHYHK J€ATEIbHOCTH B

MHTEpecax TpaKIaHCKOro O0OIecTBa, Y4YacTBOBAaTh B
caMOyIpaBlieHUHU B 00111e00pa30BaTebHOIN OpraHU3aIiy 1
JIETCKO-FOHOIIECKUX OpraHU3aIHsIX;

- yMEHHME  B3aUMOJCHCTBOBaTH C  COLMAIBHBIMU
WHCTUTYTAaMH B COOTBETCTBHU C UX (QYHKIHSIMH H
Ha3HA4YECHHEM;

- TOTOBHOCTh K TYMaHHTAapHOM M  BOJOHTEPCKOU
JeATEIbHOCTH;

MaTPUOTHYECKOTO BOCIIUTAHUS:

- c(OPMUPOBAHHOCTh  POCCHIMCKOU rpak1aHCKOU

HICHTUYHOCTH, TaTPUOTU3MA, YBAXKCHHUA K CBOEMY Hapoay,
YYBCTBA OTBCTCTBCHHOCTU TICPC[ POHHHOﬁ, TopaoCTH 3a

- YMETh pemiaTh TEKCTOBBIC 3aJa4d Pa3HBIX THUIOB (B TOM
quclie Ha MPOILEHTHI, IOJIM U YacTd, Ha JBIKEHHUE, padorty,
CTOMMOCTh TOBAapOB U YCIYT, HAJOTH, 3a/a4d M3 OO0JIACTH
yOpaBieHUs  JHMYHBIMM M CeMEHHBbIMH  (pUHAaHCaMU);
COCTaBIISITh BBIPAXKCHUS, YpPaBHEHHS, HEPABEHCTBA U WX
CUCTEMBbl 1O YCIOBHIO 3aJjaud, HCCIEAOBATh MOJIYy4EHHOE
pellIeHre U OlEHUBATh MPABIOMOA00HOCTh PE3yIbTaTOB;

- YMETh OINEpUpPOBaTh MOHATUAMHU: ONpPEICICHUE, aKCUOMA,
TEeopeMa, CIIEJCTBUE, CBOWCTBO, IMPHU3HAK, 0KA3aTEJbCTBO,

paBHOCHIIbHBIE  (DOPMYIUPOBKH; YMETb (OPMYIHPOBATH
o0paTHOE M IPOTHBOIOJIOKHOE YTBEPXKICHHE, NPUBOJIUTH
IIpUMEPBl WU KOHTPIPUMEPBI,  HCIOJIB30BaTh  METOL

MaTeMaTH4YeCKOMN HHAYKIOWUHW; TIPOBOAUTL JOKa3aTCJIbHBIC
pacCyxacHus npu pClICHUU 3aJiad, OLCHUBATH JIOTHYCCKYIO
IMpaBUJIbHOCTDb paccyxcz[eHI/nTI;

-yMeTh CBOOOIHO OIIEPUPOBATH TOHSATHUSIMH:
MIOCJIEI0BATEIBEHOCTD, apudmeTnIecKas nporpeccus,
reoMeTpuyeckas mporpeccusi, O€CKOHEYHO yObIBaroIast
reoMeTpuuecKas nporpeccus; yMeTh 3a1aBaTh
[OCJIEIOBATENbHOCTH, B  TOM  4YHCJIE€ C  ITOMOIIBIO
PEKYpPPEHTHBIX (HOpMYIT;

-yMeTh BBIOMpaTh MOAXOASIINNA METOJ AJIsl PELIeHUs 3a]auu;
[IOHUMaHUE  3HAYMMOCTH  MAaTE€MaTUKM B  HM3Y4CHUHU
MPUPOIHBIX U OOLIECTBEHHBIX IPOLECCOB U SBJIECHUH; YMETb
pacro3HaBaTh NPOSABICHUE 3aKOHOB MATEMaTUKH B UCKYCCTBE,
YMETh IPUBOJIUTH TNPHUMEPbl MAaTEMATHYECKUX OTKPBITUN
POCCUICKON U MUPOBOM MaTeMaTHUYECKOU HAYKH




IPOLUIOE M HACTOSIEE MHOTOHAIIMOHAIBHOIO Hapojaa
Poccum; cBoii kpaii, cBoro Poauny, CBO SI3bIK U KYJIBTYPY,
- LIGHHOCTHOE OTHOIIIEHHE K FOCYJapCTBEHHBIM CHUMBOJIAM,
HUCTOPUYECKOMY U NPUPOJHOMY HACIEAMIO, IMAMSITHUKAM,
TpaguuusaM HapoaoB Poccuu, noctumxenusim Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U TPYJIE;

- uaeiHas yOeXIEeHHOCTh, TOTOBHOCTH K CIY>KEHUIO U
3amnuTe OTeyecTBa, OTBETCTBEHHOCTH 3 €0 CYAbOY;
OCBOCHHBIC O0YYAIONIMMUCS MEXKIPEAMETHBIC TOHSTHUS H
yVHHUBEpCaibHble yueOHbIe JCHCTBHUS (PETyNSITUBHbIC,
M03HaBaTeJIbHbIC, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTh WX HCIIOJIb30BaHMS B TO3HABATEIBHOU W
COIIMAIbHON TMPAKTHKE, TOTOBHOCTh K CAMOCTOSITEIILHOMY
IIJIAHUPOBAHUIO u OCYLIECTBIICHUIO yueOHOU
JESTEIbHOCTH, OPTaHU3allUd Y4eOHOTO COTPYIHUYECTBA C
MeAarorndyeckuMu  pabOTHUKaMU M CBEPCTHHKAMH, K
Y4acTHUIO B MOCTPOEHUU WHUBUTyJIbHOU
00pa3oBaTeNbHON TPACKTOPUH;

- OBJIaJIEHUE HaBbIKaMH Y4eOHO-HUCCIIE10BATEIbCKOM,
MIPOEKTHOM M COLMAJILHOM ESITeIbHOCTH

OK 07.
CopeiicTBOBaThH
COXpaHEHUIO
OKpY>KaroIen cpessl,
pecypcocOepekeHuIo,
MIPUMEHSITh 3HAHUSI 00
W3MCHCHHU KIIUMaTa,
TIPUHIIUITBI
OEpEKITUBOTO
MIPOU3BOJICTBA,

3¢ heKTUBHO
JIECTBOBAThH B
YpE3BBIYANHBIX
CUTYaIusX;

- HE T[pUHMMATh JCHCTBHUS, TPUHOCAIIUE  BpEI
OKpYXKarolleu cpee;

- yMETh IIPOTHO3UPOBATh HeOJIaronpusITHbIE
JKOJIOTUYECKHE MIOCIIEICTBHUS IIpeIITPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- PAaCHIMPUTH OMNBIT JACATEIBHOCTH  3KOJOTMYECKOU
HaIlPaBJIECHHOCTH;

- paspalaTbIBaTh IUIAH pELIEHUS MPOOJIEMBI C YYETOM
aHaM3a MUMEIOIIMXCS MaTepHAbHBIX M HeMaTepHAbHBIX
pecypcos;

- OCYIIECTBJISITH IIEJICHANIPABICHHBIA IOWCK IEepeHoca
CpeACTB U CHOCOOOB JEHCTBHS B MNPO(ecCHOHANBHYIO
cpeny;

- yMeTh NIepEeHOCUTHh 3HAHHUA B TIO3HABATEIBHYIO U
NPAaKTUIECKYIO 00JIACTH KU3HEICATEILHOCTH;

- YyMETh ONEpUPOBATh MOHATUSIMU: (DYHKLHS, HENpepbIBHAs
GbyHKLMsA, NPOU3BOAHAs, MEpBOOOpa3Has, ONpeAeTIeHHbIN
UHTETpal,

- YyMETh HaXOJUTh NPOU3BOIHBIC 3JIEMEHTAPHBIX (DYHKIH,
HCIIONIb3Ysl  CIIPAaBOYHBIE  Marepuaibl; HCCIENAOBATH B
NPOCTEHIINX CTydasX (PYHKIMH HA MOHOTOHHOCTb, HAXOJUTh
HauOOJbIINEe W HAaWMEHBbLINE 3HAYEHMs] (QYHKIUM; CTPOMUTH
rpaMKd  MHOTOWIEHOB C  MCIIOJB30BAaHMEM  armapara
MaTe€MaTH4YeCKOro aHajau3a; NMPUMEHITh MPOU3BOJHYIO IIPHU
pelleHuy  3aJad  Ha  JIBMXKCHHME, pellarb  IIPaKTUKO-
OpUEHTUPOBAaHHBIE 3aJlayd Ha HAWOOJbIINE W HaWMEHBIIINE
3HAYEHMUs], HA HAXO0XKICHUE ITYTH, CKOPOCTU U YCKOPEHUS;

- yMeTh  OINEpUpOBATH  MOHATHSAMH:  JBWKEHHE B
MPOCTPAHCTBE, TMOAOOHBIE (GUTYpPHI B  MPOCTPAHCTBE;
WCIOJIb30BaTh OTHOIICHHWE IUIOMAJEH IMOBEPXHOCTEH U




- TIpeJyIaraTh HOBBIC MTPOCKTHI, OIICHUBATH UACH C TIO3UIMHA | 00bEMOB MOIOOHBIX (DUTYp MPHU PEUICHUH 33/1a4;

HOBH3HbI, OPUTHHAIIBHOCTH, TPAKTUYECKOW 3HAYUMOCTH; - YMETb BBIYUCIIATh TEOMETPUUECKHIE BEIIMYUHBI (JJIMHA, YTO,
- 1aBaTh OILICHKY HOBBIM CHUTYalldsIM, BHOCUTh KOPPEKTHBBI | IUIOMIAAb, OOBEM, IUIOMAAh TOBEPXHOCTH), HCIOIB3YS
B JICATEIILHOCTh, OIIEHWBATh COOTBETCTBHE PE3YJbTATOB | H3YYCHHBIC (DOPMYIIBI M1 METOIBI

LEIIM




2. CTPYKTYPA U COJEPXKAHUE YYEBHOM JUCIHUILIAHBI

2.1. O0beM y4eOHON AUCUUNIUHBI U BUAbI YUeOHOI padoThl

Bun yueoHoii pa6oTsl O6bem yacoB

O0beM 00pa3zoBaTebHOI POrpaMMbl y4eOHOI AU CIUTLIMHBI 322

B TOM YHUCIJIC:

TEOPETUYECKOE O0YUCHUE 198

nmabopaTopHbIe padOThI -

MIPAKTUUYECKUE 3aHATUS 116

WHIUBHIyAIbHBIN IPOCKT (Oa/Hem) HET

KOHTpOJIbHAs paboTta -

Koncynpramus 4

IIpome:kyTouHas arrecTauus (3K3aMeH) 4




2.2. TemaTnyeckuii IVIaH U co/iep:KaHNe Y4eOHOH AU CHMIIIMHBI

HaumenoBanmue paszaesioB | Coaep:xanue yueOHOro Mmarepuajia u (popMbl OpraHnu3anuu aesireJbHoctu | Oobem dopmMupyemblie
U TeM o0yyarommxcst B KOMIIeTeHIIUH
yacax
1 2 3 4
Ocnoenoe cooepicanue
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 24
Tema 1.1 Coaeprxanue yueOHOIro MaTepuaJa 4
Lenp u 3anaun Teoperuueckoe o0yueHue 2
MaTeMaTUKH Mpu Lenb 1 3a1a4n MaTeMaTUKU IPU OCBOCHUHU CIIELUAIBHOCTH.
OCBOEHUHU CIELMAILHOCTU. | ba3oBble 3HAHMS M yMEHHUS [0 MaTeMaTuke B MpodeccHoHaTbHOM U B
Yucna v BBIYUCICHUS IMOBCEHEBHOU JIESATEIBHOCTH.
JleficTBus  HAJ ~ MOJOKUTEIBbHBIMM M OTPULIATEIIbHBIMU  YHUCIAMHU, C
OOBIKHOBEHHBIMH U JICCATHYHBIMHU JIPOOSMH.
JleiicTBus co crenensaMu, OPMYIIbl COKPAIIEHHOTO YMHOXKEHHUS
B ToMm 4unciie, NpaKTHYeCKUX 3aHATHI 2
[IpaxTrueckoe 3ansatue. Tect « BXxoasmmii KOHTPOJIb 3HAHUN»
Tema 1.2 Conepskanue y4e0HOT0 MaTepHaja 6 OK 01, OK 02, OK
[IporieHTHBIE BBIYUCICHUSI. 03, OK 04, OK 05
VpABHEHH  HEPABCHCTEA Teopernueckoe o0yueHue } 4
[IpocTeie mMpoLEeHTHI, pa3Hble CIOCOObI MX BhluMciaeHUs. JIuHeiHble,
KBaJIpaTHbIE, IPOOHO-IMHEWHbIE YPaBHEHUs] U HEPABEHCTBA
B ToMm yuciie, npaKTHYeCKUX 3aHATHI 2
IIpakTrueckoe 3anstue: Pemenue npuMepon
Tema 1.3. Coaepxanue yueOHOro MaTepuaa 6
IIpouenTHbie BerKcienus | TeopeTuueckoe o0y4ueHue 4
B IPO(eCCHOHATBHBIX [IprMeHeHne MpOLEHTOB NPH pelleHre SKOHOMUYECKUX 3a/1a4
3a7a4ax B ToM 4nciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3aHsTHE. BpIUKCIEHNE TPOLIEHTOB.
Tema 1.4 Coaeprxanue yueOHOro MaTepuaa 8
Pemenne 3anau. Bxognon | Teoperuyeckoe o0yueHue 4

KOHTPOJIb

Boruucnenuss 1 npeoOpa3oBaHusi. YpaBHEHUsI M HEpaBeHCTBa. ['eomeTpusi Ha




IIJTIOCKOCTH

B ToM yunciie, NPaKTHYECKUX 3aHATHH 4
[IpakTrueckoe 3aHsTHE. Y paBHEHUS.
Pa3nes 2. [IpsiMble U IIOCKOCTH B nipocTpaHcTBe. KoopanHaThl M BeKTOPbI B IPOCTPAHCTBE 38
Tewma 2.1. OcHOBHBIE Copep:kaHue y4eOHOTro MaTepuaa 6
HOHSITUS CTEPEOMETPUU. Teopernueckoe odyuenune 4
Pacnonoxenue npsameix 1 | [Ipeqmer crepeomerpun. OCHOBHBIC MOHSTHSA (TOYKA, TpsMasi, IJIOCKOCTD,
IIJIOCKOCTEMN npoctpaHcTBo). OCHOBHBIE akcuOMBbl — cTepeomerpuu. llepecekaromuecs,
napajulefibHble M CKPEIIMBAIOIIMECS TMpsMble. YTOJd MEXIy HpsIMbIMA B
npocrpanctBe. [lepneHaukyasipHOCTh NpsiMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE
burypsl
B ToM yuciie, NPaKTHYECKUX 3aHATHH 2
[IpakTuueckoe 3anarue. Pemenue 3agau
Tema 2.2. [TapamnensHocTs | Coaep:xanue y4eOHOT0 MaTepuaJia 6
OpAMBIX,  NPAMOH M [ Tegpermueckoe 0byuenne 4
TIOCKOCTH, ILIIOCKOCTCH [TapajuienbHble OpsAMas U mWIockocTh. Onpenenenue. [pusnak. CeoiicTaa.
[Tapannensubie miockoctu. Onpexnenenune. [Ipusnak. CoiicTa.
Terpasap u ero snementsl. [lapamnenenumnen u ero snemMeHTH. CBoiicTBa OK 01, OK 03,
MIPOTUBOINOJOXKHBIX TIpaHEed M JauaroHaned mnapamienenunena. Iloctpoenue OK 04, OK 07
OCHOBHBIX CEUEHUI
B ToM yunciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTnueckoe 3anatue. Pemenne 3agau
Tema 2.3. Coaeprxanue yueOHOro MaTepuaJa 4
IleprieHAMKYASAPHOCTH Teopernueckoe o0yueHue 2
TPSIMBIX, IPSIMON 1 [lepnennukynspueie npsimble. [lapannenbHble NpsMble, MEPHEHIUKYISIPHBIE K
IUIOCKOCTH, IJIOCKOCTEN 10CcKOCTH. [Ipu3HaK NepneHIuKyISIpHOCTH IPSIMON U TNIOCKOCTH
B ToM yuciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTnueckoe 3anatue. Pemenne 3agau
Tema 2.4. Ilepnenauxynsap | Coaepaanue y4eGHOro Matepuasia 4
u HakjioHHas. Teopema o
Teoperuueckoe o0yueHue 2

TpexX MepHeHIUKYIsIpax

[lepnenaukynsp ¥ HakKJIOHHAs.
MEXIY NPSMOU U IIIIOCKOCTBIO.
Yron Mexay miaockocTsmMu. IlepnenauKyIsipHbIe IIOCKOCTH.

Teopema 0 Tpex NEPHNEHIUKYJApPax. YTOI




Paccrosinus B mpocTpaHCcTBE

B ToM 4unciie, NpaKTHYECKUX 3aHATHI 2
IIpakTuueckoe 3aHATHE. YTO0J MEXNY INIOCKOCTAMH.
Tema 2.5. Koopaunarsl u | Coaep:axanue y4eGHOro MaTepuaJia 6
BEKTODHI B IpocTpaHcTBe | TeopeTrnyeckoe ooyuenune 4
JlexapToBbl KOOPAMHATHI B IpOCTpaHCTBE. BekTopkl B npoctpancTBe. CloxKeHUE
U BBIUATAHUE BEKTOPOB. YMHOXEHHE BeKkTopa Ha uuciao. CkamsgpHoe
pousBeJieHre BEKTOpoB. [Ipocreiiine 3a1a4ym B KOOpIMHATAX
B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTnueckoe 3anatue. Pemenne 3agau
Tema 2.6. Ilpamble u | Coaepxanue y4eGHOro MaTepuajia 6
IUIOCKOCTH B | Teopernueckoe o0y4yeHue 4
[IPAKTUYECKUX 3a7a4ax B3anMHOe pacrnionoxeHune npsmsIx B pocTpaHcTse. IlapaiensHocTs npsAMon 1
IUIOCKOCTH, MNapajuleJIbHOCTh IUIOCKOCTEH, MEPHEHAMKYJISAPHOCTh INIOCKOCTEH.
PacnionokeHne npsIMBIX U IUIOCKOCTEM B OKpYyXKarolleM Mupe (Ipupole,
apXHUTEKType, TeXHUKE). Perienne npakTHKO-OpueHTHPOBAHHbBIX 331a4
B ToMm 4unciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTnueckoe 3anatue. Pemenne 3agau
Tema 2.7 Pemenue 3anau. | Coaep:kanue y4eGHOro MmaTepuasia 6
IIpsambie  u  mnockocTH, | Teopernueckoe oGyyeHue 4
KOOpJAMHATEI U BEKTOPHI B | PacmnosoxeHne NpsAMbIX U IJIOCKOCTEN B mpocTpaHcTBe. [leprnenuKynspHOCTh U
IIPOCTPAHCTBE NapaJUIeIbHOCTh  NPSIMBIX M IUIOCKOCTEHW. JleKkapTOoBBI ~ KOOpAMHATHI B
npoctpancTBe. BekTopsl B mpocTpancTBe. ClokeHHE U BBIUMTAHHE BEKTOPOB.
YMHO)€eHue BekTopa Ha uncio. KoopanHatel BeKTopa
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTuueckoe 3anarue. KourponpHas padota
Pa3nes 3. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIuu 40
Tema 3.1 Coaep:xanue yueOHOIro MaTepuaJia 6
Tpuronomerpuyeckue Teoperuueckoe 00yyenune 4 OK 02, OK 03, OK

(GYHKIIMH IPOU3BOJIEHOTO
yria, yucia

Paguannas wmepa yrma. IloBopoT TOYKM BOKpYr Hadajga KOOpAMHAT.
Omnpenenenne cuHyca, KOCHUHYCA, TaHI€HCAa M KOTaHI€Hca. 3HAaKM CHHYcCA,
KOCHMHYyCa, TaHI€HCa M KOTaHIeHCa II0 YEeTBEPTSIM. 3aBUCHMOCTb MEXIY
CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHT'€HCOM OJIHOTO M TOT'O K€ yIria

04, OK 05




B TOoM unciie, NpaKTHYECKUX 3aHATHI

[TpakTnueckoe 3ansarue. PaboTta ¢ TPHrOHOMETPHUYECKOI OKPY>KHOCTHIO

Tewma 3.2 OcHOBHBIE Copep:kaHue y4eOHOIro MaTepuaa 8
TPUTOHOMETPUUECKHE Teopernueckoe odyuenune 6
TOKECTBA Tpuronomerpuueckue TOK/ECTBA. ITpeoOpa3zoBanus IpoCTeHIINX
TPUTOHOMETPUUECKUX BbIpakeHUH. CHHYC, KOCHMHYC, TAHI'€HC U KOTaHI'€HC
YIJIOB 0L U - O
B ToM 4unciie, NpaKTHYECKUX 3aHATHI 2
ITpakTryeckoe 3aHsTue. TPUTrOHOMETPUUYECKHE TOXKIECTBA.
Tema 3.3 Coaep:xanue y4eOHOIro MaTepuaJia 6
Tpuronomerpuueckue Teopernueckoe odyuenue 4
(byHKLUY, UX CBOICTBA U OO6nacTh onpeaeneHus U MHOKECTBO 3HAYEHUN TPUTOHOMETPUUYECKUX (DYHKIMH.
rpaduku YETHOCTb, HEYETHOCTb, NEPUOAUYHOCTb TPUTOHOMETPUYECKUX (DPYHKLHUH.
CaoiicTBa u rpaduku GyHKIMHA y = cOS X, y = sin X, y =tg X, y = ctg X. Cxxatue u
pacTshkeHHe Tpa@uKOB TPUTOHOMETPHUYECKUX (DYHKIIHH.
ITpeoOpa3oBanue rpauKOB TPUTOHOMETPUYECKUX (PYHKITHIT
B ToMm 4unciie, NpaKTHYeCKUX 3aHATHI 2
ITpakTuyeckoe 3anstue. [locrpoenue rpaukos.
Tema 3.4 O6partHbie Conep:xaHue yueOHOro MaTepuaJia 4
TPUTOHOMETPUUECKHE Teopernueckoe o0yuenune 2
byHKIIUN OO6paTHble TpUuroHoMeTpuyeckue GyHkiuu. Mx cBolicTBa U rpaguky.
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
IIpakTnueckoe 3anaTue. Pemenue npuMepos.
Tema 3.5 Coaeprxanue yueOHOro MaTepuaJa 10
Tpuronomerpuueckue Teopernueckoe o0yuenue 8
YPaBHEHHUS U HEPABEHCTBA | YpaBHEHHUE COS X = a. YpaBHEHHUE sin X = a. YpaBHEHHUE tg X = a, ctg X = a.
Pemenne TpUrOHOMETPUUYECKUX YPABHEHMM OCHOBHBIX THUIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKHE YPAaBHEHMsSI, CBOJAIIMECS K KBaJpaTHBIM., peliaeMble
Pa3IoKEHUEM Ha MHOXKUTEIH, OTHOPOHBIE.
[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA
B ToM 4nciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTnueckoe 3ansTue. Pemenne npuMepos.
Tema 3.6 Pemenne 3anau. | Cogepaxanue y4eOHOro MaTepmuaJia 6




OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuueckue

byHKIUA

Teopernueckoe o0yueHue

[IpeoOpa3zoBanue TPUTOHOMETPUIECKUX BBIPAXKEHHIA. Pemenue
TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB B TOM YHCJIE C UCIIOIb30BAHUEM
CBOWCTB (yHKUHUH

B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTueckoe 3anstue. Pemenue npumepos.
ITpakTuyeckoe 3anstue. KoHnTposibHas paboTa
Pa3nea 4. lIpon3Bognas n neppoodpasHasi pyHKumuu 92
Tewma 4.1 Ilonstue Copep:kaHue y4eOHOTro MaTepuaa 6
npousBoaHou. @opmynsl U | Teoperuueckoe ooyueHue 4
IIpaBuJIa [Ipupamenue aprymenta. Ilpupamenue ¢ynkuuu. 3anaud, OpUBOJAIINE K
g depeHIIpOBaHUS MOHATUIO MPOU3BOJHON. OmpenerneHue MPOU3BOJAHONU. AJTOPUTM OTBICKAHUS
npou3BoHoi. @opmyisl quddepenumposanus. [Ipasuna nuddepenpoBanus
B ToMm 4unciie, NpaKTHYeCKUX 3aHATHI 2
[IpakTueckoe 3ansTue. Pemenue npumepos.
Tema 4.2 Ilonsitue o Coaep:xanue yueOHOro MaTepuaJia 6
HETIPEPHBHOCTH (DYHKITHH. Teopernueckoe odyuenue
Meron unrepsaios [Tonstue HenpepbiBHOM (yHKuuu. CBoicTBa HempepblBHON ¢yHKIHH. CBS3b
Xen(ny HENPEPBIBHOCTBI0O U AUPPEPEHIUPYEMOCTbIO (YHKIIMH B TOUKE. OK 01, OK 03, OK
JITOPUTM PEIIECHUS] HEPABEHCTB METOJIOM MHTEPBAJIOB
B ToM yunciie, NpaKTHYeCKUX 3aHATHI 2 04, 0K 06, 0K 07
[IpakTrueckoe 3ansiTue. Penienne npuMepos.
Tema 4.3 Coaeprxanue yueOHOro MaTepuaa 6
I'eomerpuueckuii n Teoperuueckoe o0yuenue 4
¢du3nuecKkuit cMbICT I'eomeTpuueckuil CMBICH NPOU3BOJHOM (YHKIMH — YIJIoBOM Ko3dduimeHt
IIPOU3BOHOU KacaTelbHOU K rpaduky pyHKIMH B TOUKE. Y paBHEHUE KacaTeJIbHOU K rpauky
GyHKIMU. AJTOPUTM COCTaBJIEHUS YpaBHEHUs KacaTeNbHOW K rpaduky
by y=f(x)
B ToM 4nciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTnueckoe 3ansTue. Penmenne npumepos.
Tema 4.4 MOHOTOHHOCTB Coaeprxanue yueOHOro MaTepuaJia 8
dynxmun. Toukn Teopernueckoe ofy4enune 6

OKCTpEMYyMa

Bospacranne u yOpiBaHuWe (YHKIMH, COOTBETCTBHE BO3pACTaHUs M yObIBAaHUS




(GyHKIIMM 3HAKy MPOM3BOAHOM. 3ajjaud HA MAaKCUMyM MU MUHUMYM. AJTOPUTM
ucciefoBaHust (QYHKIMH U TIOCTPOCHUs ee rpaduka ¢ MOMOIIBIO TPOU3BOIHOM

B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
[IpakTrueckoe 3ansTue. Penienue npuMepos.
Tema 4.5 UccnenoBanue Cojnep:kaHue y4e0HOIro MaTepuaa 12
(GyHKUIUH 1 TOCTpOSHHE Teopernueckoe odyuenune 10
rpadukoB HccnenoBanmne pyHKIMKM HA MOHOTOHHOCTD M TOCTPOECHUE IpaKOB
B ToM 4unciie, NpaKTHYECKUX 3aHATHI 2
[IpakTrueckoe 3anstue. Penienue npuMepos.
Tema 4.6 Haubomnbmiee u Coaep:xaHue y4eOHOIro MaTepHuaJia 6
HauMEHbIIIEE 3HAYCHUS Teopernueckoe odyuenue 4
byHKIIIN Haxoxzaenue HanOoOmbIIero U HaUMEHBIIETO 3HauUeHUN (YHKIUH, MOCTpOCHHE
rpaMKOB C UCIOJB30BaHUEM anapaTa MATEMaTHYECKOr0 aHAIN3a
B ToM 4nciie, npaKTH4eCKHUX 3aHATHH 2
[IpakTnueckoe 3anstue. Penienne npuMepos.
Tema 4.7 HaxoxaeHue Coaep:xxaHue y4eOHOIro MaTepHuaJia 6
ONTUMAIILHOTO pe3ynbrata | Teopernueckoe oGyyeHue 4
C IOMOUIBIO MPOU3BOAHOK | HammeHbliee n HanOosblee 3HaYeHHE (DYHKIUU
B [IPAaKTUYECKUX 3a1a4ax B TOM 4ynciie, NPAKTHYECKUX 3aHATUHI 2
[IpakTrueckoe 3ansiTue. Penienne npuMepos.
Tema 4.8 IlepsooOpasnas | ConepxkaHue y4eGHOr0 MaTepuajia 14
¢yukuu. [Ipasuna Teopernueckoe odyuenue 10
HaXO0XICHUs O3HakoMJIEHHE C MOHATHEM MHTErpajia u rneppooOpasHoit ains GyHkimn y=f(x).
epBOOOPaA3HBIX Pemenue 3amad Ha CBsA3b MEPBOOOpPa3HOM M €€ MPOU3BOAHOM, BBIYHMCIECHHE
nepBooOpazHoil s paHHOW (yHKuuU. TalGnuua QGopMmyn A HaXOXKAECHUS
nepBooOpa3HbIX. M3yueHne nmpaBuiia BEIUMCIEHHSI IEPBOOOPA3ZHON
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 4
IIpakTrueckoe 3anstue. Penienne npuMepos.
Tema 4.9 ITnomans Conep:kanue y4eOHOTo MaTepuaa 14
KPHMBOJIMHENHOM Teopernueckoe o0yueHue 10

Tpanenuu. Popmyna
Herorona — Jleiibaumna

33}13‘11/1, IMPUBOJAIINEC K IMOHATHUIO OIMPEACICHHOIO MHTErpaia — O BBIYHMCIICHHUU
IJIOIIAAM KpUBOJMHEWHON Tpanenuu. lloHsTue omnpenenéHHOro uHTErpania.
I'eomerpuuecknii 1 GU3MUECKHUI CMBICI OMpPENEICHHOTO MHTerpana. dopmyna




Herorona — JleiiOHuma.
Pemenne 3amau Ha TpPUMEHEHHE WHTETpalia IS BBIYHCICHHUS (PU3MYECKHX
BEJIMYMH U IUIOIAIEH

B ToM ymHciie, TPAKTHYECKUX 3aHATHIA 4
ITpakTryeckoe 3anstue. Penienue npumepos.
Tema 4.10 Pemenne 3anau. | Coaepaxanue y4eGHOro MaTepuajia 14
[IpousBoaHas U Teoperndeckoe odyueHune 10
neppooOpasHas GpyHkiuuu. | @opmynel u npaBwia auddepenuumpoBanus. MccnenoBanune (GYHKIHHA €
IIOMOILBIO TPOM3BOIHON. Hanbosnbiiee 1 HauMeHbIIee 3HaueHUs (PyHKIUH.
Brruucnenne neppoo6pasznoii. [lpumenenne neppoodbpa3Hoit
B ToM umHciie, TPAKTHYECKUX 3aHATHIA 4
ITpakTryeckoe 3anstue. PenieHue npumepos.
Pa3nes 5. MHOrorpaHHUKH U Tesla BpallleHUsl 32
Tema 5.1 ITpusma, Coaep:xanue y4eOHOro MaTepHuaJia 6
napajuiejaenumnes, Kyo, Teoperuueckoe o0yueHue 4
nUpaMu/ia U UX CEYCHUs [Ipu3ma (HakiOHHAs, TpsAMas, MpaBuUibHasi) U €€ aneMeHThl. [lapamienenunen.
CgoiicTBa npsimoyroibHoOro napamienenumnena. Kyo. [lupamuna u e€ anemMeHTHI.
[IpaBuibHas nupamuaa
B ToM umHciie, TPAKTHYECKUX 3aHATHIH 2
ITpakTyeckoe 3aHsTHe. Permenne npuMepos.
Tema 5.2 [IpaBunbHbIE Coaeprxanue yueOHOro MaTepuaJa 6
MHOTOTPaHHHMKH B XH3HH | TeopeTrnueckoe odyyeHue 4 OK 01, OK 04,
[Inomans  MOBEPXHOCTHM  MHOTOrpaHHUKoB.  [Ipocreifmme  komOumHanuu OK 06, OK 07
MHOTOTPaHHUKOB. BbIuuciIeHnEe 3JI€MEHTOB MPOCTPaHCTBEHHBIX ¢Guryp (pédpa,
JraroHany, yrisl). [IpaBuiibHble MHOTOTPaHHUKH
B ToM umHciie, TPAKTHYECKUX 3aHATHI 2
ITpakTryeckoe 3ansTue. PernieHne npumepos.
Tema 5.3 Coaepxanue yueOHOIro MaTepuaJia 6
Hunmusap, koHyc, mwap u Teoperuueckoe o0yueHue 4

HUX CEUYCHUA

Hununanap, xonyc, chepa u map. OCHOBHbIE CBOWCTBAa MIPSIMOTO KpPYrOBOTO
HWINHApA, TMPSMOrO KPYroBoro konyca. M3o0paxeHue Tenl BpalleHHs Ha
wiockoctu. IlpencraBnenne o0 yceuéHHOM KoHyce. CeueHHs KOHYyca
(mapajienbHOE OCHOBAHUIO M IPOXOJSIIEE YEPE3 BEPIINHY), CEYEHHS IMIMHIpa




(mapanienbHO M MEePHeHIUKYISIPHO OCH), CeUeHUsX mapa. Pa3BépTka mumHapa
Y KOHYyCa

B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTueckoe 3anstue. Pemenue npumepos.
Tema 5.4 O6beMsbI 1 Copep:kanue y4eOHOIro MaTepuaa 6
IUIOLIA/IM TOBEPXHOCTEN Teopernueckoe odyuenune 4
TeN O6bem mpsiMoyroJibHOTO mapawienenumnena. Oobem kyba. OO0bEeMBbI NPAMON
npu3Mbl 1 inHApa. O0beMbl TUpamMubl U KoHyca. O0beM mapa
B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTnueckoe 3anarue. Pemenue npuMepos.
Tema 5.5 ITpumepsbl Conep:xanue yueOHOro MaTepuaJa 4
cmMeTpHii B pobeceit Teoperuueckoe o0yueHue 2
[ToHATHE O CUMMETpPUU B IPOCTPAHCTBE (LIEHTpallbHAasl, OCEBasl, 3€pPKaJIbHAs).
OO6o01IeHre TIPEICTAaBICHU O MPABMIIBHBIX MHOTOTpPaHHHMKAaX (TETpas’iap, Kyo,
OKTa3p, 10JIeKad/Ip, UKOCASP).
[Tpumepsl cummeTpuii B mpodeccun
IIpakTuyeckoe 3aHATHE 2
Tema 5.6 Pemenue 3anau. | Coaep:xanue y4eGHOro MaTepuasia 4
MHoOrorpaHHuku ¥ Teia
A ——. Teopernueckoe o0yuenune 2
OO6beMbI U MIJIOLIAIM MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BpaIICHUs
B ToM 4nciie, NPAKTHYECKHUX 3aHATHI 2
[IpakTrueckoe 3ansiTue. Penienne npuMepos.
Pa3nes 6. Ctenenn u kopuu. CTeneHHas, NoKa3aTeJbHast M Jjorapupmuyeckas GyHKuuu 58
Tema 6.1 Crenennas Coaeprxanue yueOHOro MaTepuaJa 8
(byHKLUs, ee CBOHCTBA. Teopernueckoe o0yuenune 4
[IpeobpazoBanue [ToHsATHE KOPHS N-OM CTENEHU U3 IEHCTBUTENLHOTrO uncna. Oynkuun y = Vx ux OK 01. OK 02. OK
Blzlan(eHI/IfI C KOpHSIMH N- | cBoiicTBa M Trpaduku. CBoiicTBa KOpHS n-oi creneHu. IIpeoOpasoBanue 03 OI’< 05 OI’{ 07
Ol cTereHn UPPAIMOHATBHBIX BBIPAXKCHHUH ’ ’
B ToM 4ynciie, NPAKTHYECKHUX 3aHATHH 4
[IpakTnueckoe 3ansTue. Pemenne npumepos.
Tema 6.2 CpoiicTBa Coaep:xanue yueOHOIro MaTepuaJia 6
CTEIEHM C palMOHANBHEIM | TeopeTnyeckoe o0yuenune 4

10




u HGﬁCTBHTCJ’IBHHM
ImoKa3aTciIsiMu

[TonsiTHe cTemeHu ¢ panMOHAIBHBIM MoKas3areneM. CremeHHble (QyHKINH, MX
CBOWCTBA U TpauKu

B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTueckoe 3anstue. Pemenue npumepos.
Tewma 6.3 Pemienue Copep:kanue y4eOHOIro MaTepuaa 8
MPpaLMOHATIbHBIX Teopernueckoe odyuenune 4
YPaBHEHHUN PaBHOCHJIBHOCTh MppPALIMOHAJIBHBIX YPaBHEHUN. MeToabl UX pelICHUs
B ToM 4unciie, NpaKTHYECKUX 3aHATHI 4
IIpakTueckoe 3anstue. Pemenue npumepos.
Tema 6.4 IlokazaTenbHas Coaep:xaHue y4eOHOIro MaTepHuaJia 8
¢GyHK1M, ee CBOMCTBA. Teopernueckoe o0yuenue 4
[ToxazarenbHble Crenenp ¢ DpOM3BOJIBHBIM JICHCTBUTENBHBIM IOKazaTesneM. OrnpenencHue
YPaBHEHMs M HEPABEHCTBA | MMOKA3aTeNbHOW (YHKIMM W €€ CBOMCTBa. 3HAKOMCTBO C MPHUMEHEHHEM
noka3aTeabHOM (yHKUMU. PelieHue mOKa3aTeNbHBIX YpPaBHEHUH METOAOM
YPAaBHUBAHMA  IIOKA3aTeNed, METOJOM  BBEICHHS HOBOM  IEPEMEHHOM,
(GyHKIMOHATBHO-TpapUUeCKUM MeTOZIoM. PellleHne nokas3arenbHbIX HEpaBEHCTB
B ToMm 4unciie, NpaKTHYeCKUX 3aHATHI 4
IIpakTnueckoe 3anarue. Pemenue npuMepos.
Tewma 6.5 Jlorapudm Coaep:xaHue yueOHOro MaTepuaJia 8
ymcia. CBoiicTBa Teopernueckoe o0yuenue 4
aorapudmoB Jlorapudm ymncna. Cpoiicta soraprupmon. Onepaiiysi JorapupmMupoBaHus
B ToMm 4uciie, NpaKTHYeCKUX 3aHATHI 4
IIpakTnueckoe 3anatue. Pemenne npuMepos.
Tema 6.6 Coaepixanue yueOHOro MaTepuaJa 10
Jlorapugmuueckas Teopernueckoe o0yuenune 6
¢GyHKIMS, ee CBOMCTBA. Jlorapudmuueckas ¢yHkuus u ee cpoicTBa. lloHaTrue norapudmuyeckoro
Jlorapudgmuueckue ypaBHeHus. Omnepanusi NOTEHUUPOBAaHUSA. TpU OCHOBHBIX METOJA PELICHHUS
YpaBHEHUS, HEPAaBEHCTBA Jorapu(MHUUECKUX  ypaBHEHMH:  (YHKIHMOHAIbHO-TpadUUecKuid,  MEeTOJ
MOTEHIIMPOBAHUs, METOJ] BBEJCHMS HOBOM mnepemeHHOH. Jlorapupmuueckue
HEpaBEHCTBA
B ToM 4nciie, NPAKTHYECKHUX 3aHATHH 4
[IpakTnueckoe 3ansTue. Pemenne npuMepos.
Tewma 6.7 Jlorapudms B Copep:kanue y4eOHOIro MaTepuaa 4
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Ipupoac U TEXHUKE

Teopernueckoe o0yueHue
[Ipumenenne norapudma. Jlorapudmuueckas crnupans B mpupoge. Ee
MaTeMaTH4eCcKHe CBOWCTBA

B ToM 4unciie, NpaKTHYECKUX 3aHATHI 2
IIpakTuueckoe 3anatue. Pemenue npuMepos.
Tema 6.8 Pemienne 3anay. | Coaepaxanue y4eGHOro MaTepuaJia 6
Crenennas, Teoperuueckoe o0yueHue 4
1oKa3arenbHas U CrenenHasi, mokasaTelbHas u jorapugmuyeckas pyHkiun. Pemenue ypaBHeHmi
norapupmMuueckas B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
Gynxunu [Ipaktnueckoe 3angaTue. Pemenune mpumepos.
Pa3nes 7. DiieMeHTHI TEOPUM BEPOSITHOCTEH M MATEeMATHYeCKOH CTATHCTHKH 30
Tema 7.1 CoObiTHE, Cojaep:xkaHue y4ueOHOro MaTepuaJa 8
BEPOSATHOCTb COOBITHS. Teopernueckoe odyuenue 4
Cnoxenue u ymHOkeHHE | COBMECTHBIE M HECOBMECTHBIC COOBITHS. TeopeMbl O BEpOSTHOCTH CYMMBI
BEPOSITHOCTEN COOBITHI. YCIIOBHas BEpPOSITHOCTh. 3aBUCHMbBIE W HE3aBUCHUMBIE COOBITHS.
TeopeMmbl 0 BEpOSTHOCTH NPOU3BEICHHSI COOBITUI
B ToMm 4unciie, NpaKTHYeCKUX 3aHATHI 4
IIpakTuueckoe 3anatue. Pemenue npuMepos.
Tema 7.2 BeposiTHOCTB B Coaep:xkanue yueOHOro MaTepuajia 4
npodecCHOHATBHBIX Teopernueckoe odyuenue 2
3a/a4ax OTHOcCHTENIbHAS YacTOTa COOBITUS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTHYECKOE OK 02, OK 03, OK 05
onpezeneHne BeposiTHOCTU. O1ieHKa BEPOSITHOCTH COOBITUS
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3ansiTue. Penienne npuMepos.
Tema 7.3 JluckperHas Coaeprxanue yueOHOro MaTepuaa 8
Clly4aiiHasi BETUUYMHA, Teopernueckoe odyuenue 4
3aKOH €€ paclpeneIcHus Bunel cnydaiinbix BenuuuH. OmnpenencHue AUCKPETHOM CIIy4aliHOM BEJIUYMHBI.
3aKOH pacHpenesieHus AWCKPETHOW CilydailHOM BenuduHbl. Ee 4ncioBble
XapaKTePUCTUKU
B ToM 4nciie, NPaKTHYECKUX 3aHATHH 4
IIpakTnueckoe 3anatue. Pemenue npuMepos.
Tema 7.4 3anaun Coaeprxanue yueOHOro MaTepuaJia 4
MaTEeMaTU4YECKON Teopernyeckoe o0yueHue 2

12




CTaTUCTHUKH.

[lepBuynass 0OpabOTKa CTATHCTUYECKUX JAHHBIX. UMCIIOBBIC XapaKTCPUCTHKH
(cpennee apudmeTndeckoe, MeaWaHa, pa3max, gucmepcusi). Pabora ¢
tabiuiamu, rpagukaMu, TuarpaMMaMu

B TOM 4nc/Ie, NPAKTHYECKHX 3AHATHI 2
I[IpakTuueckoe 3ansaTue. Pemmenne npumMepos.
Tema 7.5 DnemeHTHI Coaeprxanue yueOHOro MaTepuasa 6
TeopHH BCPOATHOCTCH 1 Teoperuyeckoe odyueHue 2
MaTeMaTHICeCKOn Buasl  COOBITHI, BepOATHOCTH  cOOBbITHH. CHOKEHHE M YMHOKEHHE
CTaTHCTHRH BEPOATHOCTEH. JIMCKpeTHast CiydaiiHas BEIMYMHA, 3aKOH €€ PaCIpeIeIeHHs.
3a1auu MaTeEMaTHIECKOM CTaTHCTUKH
B ToM 4nc/e, NPAKTHYECKHX 3AHATHI 4
I[IpakTHuecKoe 3aHsATHE. Pelenne npumMepos.
Koncyabranus 4
JK3aMeH 4
Bcero: 322
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3. OCOBEHHOCTMU PEAJIM3ALIUU JUCHUIIJIMHBI B OTHOUIEHUWMU JIUII U3
YUCJIA UHBAJIMOB U JIN1l C Or'PAHUYEHHBIMHA BO3MOXHOCTSIIMHU
310POBbS

OOyyaromyecsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbsSI, B OTIIMYHE OT OCTAJILHBIX
0o0yJaromuxcsi, HMMEIT CBOM crHenuduueckue OCOOEHHOCTH BOCIPHATHSA, IepepaboTKH
Mmarepuarna.

[Toxbop u pa3zpaboTka y4eOHBIX MATEPUAIOB JTOJKHBI IMPOM3BOJIUTCSA C YYETOM TOTO,
9TOOBl MPEJOCTABIATH 3TOT MaTepual B Ppa3IM4YHBIX (OpMax TakK, YTOObI WHBAIUABI C
HApYIICHUSAMH CIIyXa MOJydaau HHPOPMAaLUIO BU3YyaJIbHO, C HAPYIICHUSIMH 3PEHUS — ayJHaTbHO
(HampuMep, C HCHOJB30BAaHMEM IPOrPaMM-CHHTE3aTOPOB  PEYM) MWIM C  [TOMOIIBIO
TU(DIONH(POPMALMOHHBIX YCTPOMUCTB.

Be16op cpencts m MeToZ0B 0O0y4eHHs! OCYILECTBISIETCS caMUM Ipenojasarensm. [Ipu
3TOM B 00pa3oBaTEIbHOM MPOIECCEe PEKOMEHAYETCS HCIIOJBb30BAaHHE COIMATbHO-aKTUBHBIX H
pedIeKCUBHBIX METONOB OOYYEHHS, TEXHOJOTHH COLHOKYJIbTYPHOH PpEaOMIUTAMH C LENBI0
OKa3aHMs TMOMOIIM B YCTAHOBJICHHM IOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOIICHUH C APYTrHMHU
00y4aloIIMMUCS, CO3aHUN KOM(POPTHOTO IICUXOJOTMYECKOro KJIMMaTa B CTYICHYECKOI rpyIme.

CornacHo TpeOOBaHUsAM, YCTaHOBIEHHBIM MuHOOpHaykn Poccuu k mopsiaKy peanuzanuu
00pa3oBaTeNbHON JAEATENBHOCTH B OTHONIGHWM WHBAIMIOB W JIMIl C OrpaHHYCHHBIMH
BO3MOXKHOCTSIMU 37I0POBBsI, HEOOXOANMO UMETh B BUAY, UTO:

1) MHBAIUABI U JHLA C OIPAHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI 110 3PCHUI0 MMEIOT
IpaBO MPUCYTCTBOBATh Ha 3aHATHUSIX BMECTE C ACCHCTCHTOM, OKAa3bIBAIOIIUM OOYYaroIeMyCs
HEO0OXOIMMYIO TTIOMOIITb.

2) UHBAIMIBI U JIMLA C OrPAHHYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbSI MO CIYXy HMEIOT
IPaBO Ha UCIIOJIb30BaHUE 3BYKOYCHIIMBAIOIICH anmapaTyphl.

[Ipu mpoBeneHNN MPOMEXKYTOUHOW aTTECTallMU MO JUCLUILIMHE oOecrednBaeTcs coOMoIeHne
CIICTYIOIIHUX OOIIMX TPEOOBAHMIA:

- TpOBEACHHE AaTTeCTallMW IS WHBAJIMIOB B OJHOM ayJUTOPUM COBMECTHO C
0o0yyaroluMuUCs, HE SBISIIOIIMMMCS WHBAIMJIAMHU, €CIM 3TO HE CO3JAET TPYIHOCTEH s
WHBAJIHM/IOB U UHBIX 00YYaIONIMXCS IPU MPOX0XKICHUH FOCYAapCTBEHHON HTOrOBOM aTTeCTallly;

- MIPUCYTCTBUE B ayJAUTOPUU ACCUCTEHTA (aCCUCTEHTOB), OKA3bIBAIOMIETO O0YUYaAIOIINMCS
UHBAJINAAM HEOOXOAMMYIO TEXHHYECKYI0 IIOMOIIb C Yy4YeTOM UX HHIUBUAYaJbHBIX
0ocoOeHHOCTE (3aHATH pabouee MECTO, MEepeIBUraThCs, MPOYUTATh U O(GOPMUTH 3aJaHHE,
00IIaThCS ¢ HK3AMEHATOPOM);

- TI0JIH30BaHUE HEOOXOJMMBIMU OOYUYAIOMIMMCSl WHBAIHAM TEXHHUYECKUMH CPEICTBAMHU
IPY IPOXO’KIEHNUHU aTTECTALUU C YY€TOM MX UHJIMBUAYAIbHBIX OCOOCHHOCTEH;

- obecrieueHne BO3MOXKHOCTH OECIIPENATCTBEHHOTO IOCTYIIa 00YUYaIOIINXCsl HHBAJHIOB B
ayqUTOpUHU, TyaJleTHble M Jpyrue IIOMEIIEHHUs, a TakXkKe WX MpeOblBaHHUS B YyKa3aHHbBIX
TIOMEIICHUSX.

[To nmucbMeHHOMY 3asBIEHUIO OOYyYaroIIerocss HMHBAIMIA MPOAOJDKUTEIBHOCTh Cllaud
00yJaromuMcsi THBAJTUIOM 2K3aMeHa MOKET OBITh YBEJMYEHA M0 OTHOIICHHUIO K YCTAHOBJICHHOM
HPOIOJDKUTEIBLHOCTH €r0 CJIAuu:

- MPOJIOIDKUATENBHOCTD CAaYH dK3aMeHa, MPOBOJIMMOTO B MUCEMEHHOH (opme, - He Ooee
yeM Ha 90 MUHYT;

- TIPOJIOJKUTEIBHOCTD TIOATOTOBKU O0OYYaIOUIerocs K OTBETY Ha SK3aMEHE, MTPOBOIUMOM
B YCTHOI (opme, - He Ooniee uem Ha 20 MUHYT;

B 3aBucCHMMOCTH OT MHIMBHUIYaJbHBIX OCOOCHHOCTEH OOYYArOIIUXCS C OTPAaHWYCHHBIMU
BO3MOXKHOCTSIMH 3[JOPOBbsI OpraHH3alys 0O0ecleYrBaeT BBIIOJIHEHUE CIENYIOIUX TpeOOBaHHMA
NIPY TIPOBEICHUH aTTECTAIIH:

a) IS CIICTIBIX:

- 3aJ]aHAs ¥ WHBIC MaTepHaJbl U CIaYH dK3aMeHa OPOPMIIIOTCS pellbe(yHO-TOYSUHBIM
mpudToM bpaiing wim B BUje 3JEKTPOHHOTO TIOKYMEHTA, JOCTYITHOTO C MOMOIIBI0O KOMITBIOTEPa
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CO CIEIUATN3UPOBAHHBIM IPOrPAMMHBIM OOECIIEYeHHEM Ui CIEMbIX, JTUOO0 3a4UTHIBAIOTCA
ACCHCTEHTOM;

- MUCbMEHHBIE 33J[aHUS BBIIOJIHIIOTCS 00y4YaromMUMuUCs Ha Oymare penbeHO-TOUCUHBIM
mpuGTOM bpaiiist UM Ha KOMITBIOTEPE CO CIICIUAIM3UPOBAHHBIM IIPOTPAMMHBIM 00ECTICUCHHEM
JUIS CJICIBIX, MO0 HAJUKTOBBIBAIOTCS] ACCUCTEHTY

- Tpu HEOOXOAMMOCTH OOYYarOIIUMCSI TPEJOCTABIISAETCS KOMIUIEKT IHChMEHHBIX
NPUHAAISKHOCTEH 1 Oymara i MHUCbMa pelbeHO-ToueyHbIM mpudrom bpaitns, koMmbroTep
CO CHEIHATH3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUSHHEM IS CIIETIBIX;

0) 1S CITa0OBUIALINX

- 3aIaHus W WMHBIE MaTepualibl JUIsl COaud dK3aMeHa OQOPMIIIIOTCS YBEITHUCHHBIM
mpuQTOM;

- obecrieuynBaeTCsl MHAWBUyalTbHOE paBHOMEpHOe ocBerieHue He meree 300 srokc;

- NIpU HEOOXOAMMOCTH OOYyYaroLUMCSl IIPEJOCTABISAETCS YBEINYMBAIOIIEE YCTPOICTBO,
JIOITYCKAETCS MCIIOJIb30BAHKUE YBEIUYMBAIOIINX YCTPOMCTB, UMEIOIIUXCS y 00yUYarOIUXCs;

B) JUIS TIIYXUX U CIIAOOCIBIIAIINX, C TSHKEIBIMUA HAPYIICHUSMU PEUH:

- o0ecrieunBaeTcsl HAMYME 3BYKOYCHIIMBAIOUICH — ammapaTypbl  KOJUICKTHBHOTO
MOJIb30BAHUSA, TPU HEOOXOAMMOCTH OOYYArOIIMMCS TPEIOCTABISIETCS 3BYKOYCHIIMBAIOIIAS
anrmaparypa WHIUBUAYaIbHOTO MOJIb30BAHHUS;

- 10 WX JKEJIAHUIO MCIIBITAaHMS MPOBOAATCS B MUCbMEHHOHN (opme;

r) Ui JIMI] C HapyIICHUSMH OIOPHO-ABHIaTeILHOIO  ammaparta  (TsHKEIbIMUA
HApYIICHUSIMH JBUTATEIBHBIX (YHKIMA BEPXHUX KOHEYHOCTEH WJIM OTCYTCTBHEM BEPXHHX
KOHEYHOCTEH ):

- TNHCHPMEHHBIE 33/IaHUSl  BBIOJHSIOTCS OOYYaIONMMHCA Ha KOMIIBIOTEPE CO
CHEIHUATM3UPOBAHHBIM MIPOTPAMMHBIM 00ECIICUCHHEM WIIA HAIMKTOBBIBAIOTCS] ACCUCTEHTY;

- 10 WX JKEJIAHUIO MCIIBITAaHUS MIPOBOASATCS B YCTHOM (opMme.

O HEoOXOIUMOCTH O0CCIICUYCHHUs CICIHUATBHBIX YCIOBUW I MPOBEACHUS aTTECTAIMU
oOyJaromuicss AO0DKEH COOOMMTh MUCBMEHHO He mo3faHee, 4em 3a 10 ngHelt no Hadana
arrectaniud. K 3asgBICHUI0 TPWIArarOTCs JOKYMEHTBI, TOJTBEPKIAIONIME HAIUYHAC Y
00yYaromerocsi HHIUBUAYATbHBIX OCOOCHHOCTEH (TIPH OTCYTCTBUM YKa3aHHBIX JOKYMEHTOB B
OpraHU3AIIHH ).

4. 3BAJAHMA JJIA IPAKTUUYECKUX 3AHATUI

[To mucrumnMHe TPEeIyCMOTPEHBI MPAKTUYECKUE 3aHATHUS C UCIIONb30BAaHUEM aKTUBHBIX U
MHTEPAaKTUBHBIX (OPM MpOBEACHUS 3aHATHH (pa30opa KOHKPETHBIX CHUTYalui, TPYHNIOBBIX
JUCKYCCHIi) B COUETAaHUU C BHEAyIUTOPHOH paboToii Ansi GOpMUPOBAHUS U YMEHHUI U HaBBIKOB
00ydJaronmxcs.

HanmeHoBaHMe pa3jeioB U TeM IIpakTHYecKkue 3aHATHSA
AUCHHILIMHBI
1 2
Pasnen 1. IloBropenme kypca MaremaTuku | Pemienue npumepos u 3aaad.
OCHOBHOM IIKOJIBI CamMocTosTenbHbIE U KOHTPOJIbHBIE PAOOTHI.

NuauBunyansHble 3a1aHus. TeCThL.

Pazgen 2 HpHMBIC U TIJIOCKOCTH B IMPOCTPAHCTBE. Pemenue INpHUMEPOB U 3a1a4.

KoopauHatsl 1 BEKTOPBI B TPOCTPAHCTBE CamocTosiTeTbHbIE U KOHTPOJIBHBIE PAOOTHI.
NuausunyansHble 3a1aHus. TeCThI.

Pasznen 3. OCHOBBI TPUTOHOMETPHH. Pemrenne npumMepoB u 3amad.

Tpuronomerpuyeckue GyHKIIMHA CaMocTosiTeTbHbIE U KOHTPOJIbHBIE PAOOTHI.
NuauBunyanbHble 3a1aHus. TeCTHI.

Paznen 4. IlpousBoanHas u nepBoodpaszHas Pemenue npumepos u 3anad.
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byHKIUHA CamocTosiTeIbHbIE B KOHTPOJIbHBIE PAOOTHI.
NuauBunyanbHble 3a1aHus. TeCThI.

Paznen 5. MHOrorpaHHUKY U Teja BpalleHUs Pemenue npumepoB u 3aad.
CamocrosTenbHble U KOHTPOJIbHBIE Pa0OTHI.
NuauBunyanbHble 3a1aHus. TeCThI.

Pasznen 6. Crenenu u kopuu. CreneHHas, Pemenue npumepos u 3a1ay.

nokasareibHasl u jJorapupmudeckas GQyHKIUU CamocTosTenbHbIE U KOHTPOJIbHBIE PAOOTHI.
NupuBunyanbHble 3a1aHus. TeCThI.

Paznen 7. DneMeHThl TEOPUU BEPOATHOCTEN U Pemenue npumepoB u 3aad.

MaTEeMaTUYeCKOU CTaTUCTUKHU CamocrosTenbHbIe U KOHTPOJIbHBIE Pa0OTHI.

NuauBunyanbHble 3a1aHus. TeCThI.

5. YCJOBMUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOM JIUCHUILIAHBI

5.1. [as peaqu3zanuud NpPOrpaMmbl JUCHUIUIMHBI  TIPETYCMOTPEHBI: KaOWHET
COLIMANIbHO-TYMAaHUTAPHBIX JUCLUUIUIMH, YydeOHas ayauTopus Il TPOBEINCHHUS 3aHATUN
JCKIIMOHHOTO THUMA, 3aHATHH CEMHUHApCKOTO THWIIA, TPYNIOBBIX W WHIAUBHIYAJIbHBIX
KOHCYJIbTAIMM, TEKYHIEro KOHTPOJSI M MPOMEXYTOYHOM aTrTecTalid, OCHAIIeHHas HabopoMm
JEMOHCTPAIIMOHHOTO O0OPYIOBaHUS M y4eOHO-HATJISTHBIMU TIOCOOHMSIMH; y4eOHasi ayIuTOpHs
JUISE  TEKYIIero KOHTPOJsSI Y TPOMEXKYTOYHOM  aTTecTallid, OCHAllleHHas Habopom
JEMOHCTPAIIMOHHOTO  O0OpyZOBaHMsT W  y4eOHO-HArisAHBIMH —TocoOusiMu; OMOIMOTEKA,
YUTAJIbHBIA 3]l C BBIXOJAOM B HHTEPHET; MOMEIICHUE Ui XPaHEHUS U MPOQHUIAKTUYECKOTO
00CIy)KMBaHUsI y4eOHOTO OOOpYIOBaHMS; AKTOBBIM 3all; TOMEIICHHUE JII CaMOCTOSTEIbHOU
pabotbl, ocHameHHble B cooTBeTcTBUHM ¢ OIl CITIO mo cnenmansHoct 38.02.01 DxoHOMUKA H
OyxraiaTtepckuil yuert (1o oTpacism).

5.2. UndopmaunoHHoe obecrieyeHHe peajan3alui NPorpaMmMbl

Jlns peaninzanuu nporpamMmbsl OnOInoTeyHbi GoHx YHHUBEpcUTETa UMEET 3JIEKTPOHHBIE
oOpa3oBaTenbHble U HH(GOPMALMOHHBIE PECYpPChl, PEKOMEHIyEeMbI€ IJIsi HCIOJIb30BAaHUS B
00pa3oBaTeIbHOM Ipoliecce.

OcHoBHasi InTEepaTypa

5.2.1. DJIeKTpPOHHBbIE U3IaHUA
Anexcanapos, A. JI. Matemaruka: anreOpa U Hayajla MaTeMaTUYECKOIO aHaIN3a, TEOMETpHSI.
I'eometpus 10 kimacc [Tekct] : yaeOHUK 111 00111€00pa30BaTEHHBIX OpTraHU3AIH | YTITyOJIeH-
HbIi ypoBeHb / AJL. Bepuep, B.U. Pookuk. - 4-e u3z., MunuctepcTBo npocsenienus Pocenii-
ckoit denepanuu. - Mocksa : [Ipocsemenne, 2020. - 271 c. : wn. ; 70x90/16. - ISBN 978-5-09-
075902-1 (200 »k3.)
Anekcannpos, A. JI. MaTemartuka: anre6pa u Hauajga MaTeMaTHYECKOTO aHAIN3a, TEOMETPHS.
I'eomerpus 11 knacc [Teker] : yueOHUK A5 00111€00pa30BaTeNbHBIX OpraHU3aluii: yriyoneH-
Hbli ypoBeHb / A.JI. Bepuep, B.1. Peokuk. - 5-e u3a., MunuctepctBo npocsenieHust Poccnii-
ckoit denepanuu. - Mocksa : [Ipocsemenune, 2020. - 272 c. : un. ; 70x90/16. - ISBN 978-5-09-
074444-7 (200 »x3.)
boromonog, H. B. Maremaruka : yaeOHUK 1i1s1 cpeHero npodeccrnonansHoro oopazopanus / H.
B. boromounos, I1. Y. Camoiinenko. — 5-e u3f., nepepad. u gon. — Mocksa : M31aTenseTBo
[Opaiir, 2023. — 401 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-07878-7.
— Texkcrt : anexTpoHHbIH // Obpa3zoBarenbHas miargopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/511565

5.2.2. DJ1eKTpPOHHBIE pecypchl

1. Hayunas snextponnas 6unbmmorexa eLIBRARY.RU https://elibrary.ru/
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https://elibrary.ru/

2. DnekrpoHHas OubnmoreuHast cucrema FOpaiit MsnatensctBo IOpaiit https://biblio-
online.ru/
3. [Tnarpopma «bubmmokomiuiekratopy http://www.bibliocomplectator.ru/
5.2.3. JlonoJIHUTEIbHbIE HCTOYHHKH:
HopodeeBa, A. B. MaremaTtuka : yaeOHUK JUIsl CPEAHETO MPOPECCHOHATBHOTO 00pa3oBaHus /
A. B. JlopodeeBa. — 3-e¢ uznm., nmepepad. u gon. — Mocksa : U3garensctBo FOpaiit, 2023. —
400 c. — (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-15555-6. — Tekcr : anek-
TpoHHbIH // Obpa3oBarensHas miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512130
5.3. O0s3aTes1bHOE IPOrPAaMMHOe o0ecrieyeHue
1. Microsoft Windows 10 Education / Microsoft Windows 7 / Windows Vista Business
2. Office 365 ProPlus, Microsoft Office 2019, Microsoft Office 2016 Professional Plus
(Word, Excel, Access, PowerPoint, Outlook, OneNote, Publisher) / Microsoft Office 2007
(Word, Excel, Access, PowerPoint)
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6. POH/I ONEHOYHbIX CPEI[CT!S JJIsA MPOBEJIEHUSA TEKYHEI'O
KOHTPOJIA U ITPOMEXYTOYHOU ATTECTALUU 11O JTUCHUIIJIMHE
OYVII. 04 «MaTeMaTuKa»

6.1.IIACIIOPT ®OHJIA OIIEHOYHBIX CPEJCTB IO JUCIIMIIJIMHE

@OoH/I OLICHOYHBIX CPEACTB IPEAHA3HAYEH Ul KOHTPOJIL M OLIEHKU 00pa3oBaTeIbHBIX
JOCTIDKEHUH  00ydJaromIuxcsi, OCBOMBIIMX mporpamMmy ydeOHoW mucuurumael  OVYIL.04
«Matemartukay» cnenuaibHoCTH «baHkoBckoe seno”

@oH/T OIICHOYHBIX CPEACTB pa3padoraH B cooTBeTcTBUH C TpeboBanusmu OI'OC COO,
®I'OC CIIO u padoueii mporpammoit aucruiuinael OYII. 04 «MaTtemaTukay.

B pesynbrare ocBoeHUs y4eOHON AUCHUIUTMHBI O0YJaIOIIUIICS JOIKEH:

YMmern:

e  OIEpUPOBATH MOHATUSIMU: OIIPEJIEIICHUE, aKCUOMA, TEOPEMA, CIIEICTBUE, CBOMCTBO,
IIPU3HAK, J0Ka3aTeJIbCTBO, PABHOCUIbHBIE (DOPMYIUPOBKU; (HOPMYIMPOBATE 00OpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKICHHUE, IPUBOAUTD IPUMEPBI U KOHTPIIPUMEPHI, HCII0JIb30BAThH
METOJl MaTeMaTU4YeCKOM HWHIYKIMM; IPOBOAUTH JIOKA3aTeNIbHbIE PACCYXKIEHUS IpU
pelIeHnH 3a]a4, OLIEHUBATh JOTMYECKYIO ITPaBUIIBHOCTh PACCYKACHUI;

e  ONEpPUPOBATH MOHATHSIMU: MHOXECTBO, IOJMHOXECTBO, ONEpALMU HaJl MHOKECTBaMH;
YMEHME HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammnapar Ajas ONHCAHMs PEabHBIX
IPOLIECCOB U IIPU PELICHUH 3a/1a4, B TOM YUCIIE U3 APYIUX YUEOHBIX ITPEIMETOB,;

e  OIEpHUPOBATH MOHATUSAMHU: Tpad, CBA3HBIA Tpad, IepeBo, IUKI, Tpad Ha IUIOCKOCTH;
3ajjaBaTh M OIUCHIBAaTh I'padbl Pa3IUYHBIMU CIIOCOOAMU; HCIOIB30BaTh Ipadbl Mpu
pelieHuy  3ajay;

e CcBOOOJHO OHEepUpOBaTh MOHATHSAMHU: COUETAHHE, IEPECTAHOBKA, YUCIO COYETAaHUH U
YHCJIO TIepeCTaHOBOK; OWMHOM HpIOTOHA; TPUMEHSITH KOMOWHATOpHBIE (aKThl |
paccyKIeHUs AJIs pelIeHus 3a/1a4;

e  ONEpUPOBATH MOHATUSAMHU: HATypaJIbHOE YMCJIO, 1LIEJI0€ YHUCIO, OCTATOK MO MOJIYJIIO,
palMOHATIBHOE YHCIIO, HUPPALUOHAIBHOE 4YHCIO, MHOXECTBAa HATypalbHbIX, IEJbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YMCEJ; HCIIOJIb30BAaTh IMPU3HAKH  JECIUMOCTH,
HalMEHBbUIMKA OOIIMI JeIuTenh U HauMeHbllee oolee KpaTHoe, anroput™M EBkinna npu
pELIeHNH 3a]1a4; 3HAKOMCTBO C Pa3JIMYHBIMU O3UIIMOHHBIMHA CHUCTEMAaMH CUMCIICHUS;

e ONEpUPOBATH MOHATUAMH: CTENEHb C LENBIM II0Ka3aTeleM, KOpPEHb HaTypaJbHON
CTENEHM, CTENEeHb C pAlUOHAJIBHBIM IIOKA3aTeJIeM, CTENEeHb C JIEeHCTBUTEIbHBIM
(BellecTBEHHBIM) TMOKa3aTejaeM, JiorapudM Yucia, CHHYC, KOCHHYC U TaHI€HC
MIPOU3BOJIBLHOTO YUCIIA;

e  ONEpUPOBATH MOHATHUSAMM: TOXKJECTBO, TOXKJIECTBEHHOE IMpeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMa YpPAaBHEHUH M HEPAaBEHCTB, PaBHOCUJIBHOCTb YypaBHEHUH,
HEPABEHCTB U CHCTEM, pallMOHAJIbHBIE, UPPALMOHAJIbHBIC, I0KA3aTEIbHbIE, CTEIICHHBIE,
jgorapumuyuecKre, TPUTOHOMETPUUYECKUE YpaBHEHHS, HEPABEHCTBA M CHCTEMbI; YMETh
pelaTh ypaBHEHMsI, HEPABEHCTBA M CUCTEMBI C TOMOLIBIO Pa3JIMYHBIX IPUEMOB; pelIaTh
YpaBHEHHUs, HEpaBEHCTBA M CHCTEMbl C IApaMeTpPOM; TPUMEHATh YypaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI JUIsl PEIICHUSI MaTEMAaTUYECKUX 3a/1a4 U 3a7a4 U3 Pa3In4HbIX
oOnacTell HayKd W peaJbHOM KH3HU; ONEpUPOBATH MOHATHAMHU: TIpaduK (QYHKIHH,
oOpatHast (yHKIUSA, KOMIO3MLUSA (YHKUMH, JUHEHHas QYHKIUSA, KBagpaTU4yHas
byHKIMS, cTereHHas (YHKIUS C IeJIbIM I0Ka3aTesleM, TPUTOHOMETPUYEeCKUE (YHKIIHUH,
oOpaTHble TpPUTOHOMETpUYEeCKHe (YHKIMH, TOKa3aTeNbHas M JiorapupmMuueckas
GYHKIIMHM; yMEHHE CTPOUTh rpaduku (yHKIUH, BBIIOJHATH peoOpa3oBaHus TpaduKoB
(GyHKLUH; UCTIONB30BaTh rpaduku QYHKIMHA U1 U3y4eHHsI MTPOLECCOB M 3aBUCUMOCTEH
IpU PEIICHUHU 3aJa4 U3 JPYruX y4eOHBIX IMPEIMETOB U U3 pealbHOM KU3HH; BBIPAXKATh
dopMynaMu 3aBHCHUMOCTH MEXJIy BEJIWYMHAMH; YMEHHE CBOOOJHO OIEpPUPOBATH
MOHSTUSIMH: YETHOCTh (YHKIIMH, EPUOJUYHOCTh (PYHKIIUH, OTPAHUYEHHOCTh (DYHKIHUH,
MOHOTOHHOCTb (DYHKILIMH, KCTpeMyM (YHKIHH, HauOoJbIllee U HaMEHbIIee 3HaYCHUs
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(GyHKIMHM Ha MPOMEXKYTKE, YMEHHE IPOBOAMTH HCCIEAOBaHUE (YHKIHUU; YMEHUE
WCIIOJIh30BaTh CBOMCTBA M Tpaduku (YHKIUN I PEUIeHUs ypaBHCHHI, HEPABEHCTB U
3a/1a4 ¢ mapameTpamu; U300pakaTb Ha KOOPAUHATHOM MIOCKOCTH MHOXKECTBA PEIICHUM
YpaBHEHUI, HEPABEHCTB U X CUCTEM;

ONEpPHPOBATH  TMOHATHAMHU:  TIOCIECAOBATENBHOCTh, apu(MeTHUecKass IpOrpeccus,
reoMeTpuuecKkas Iporpeccus, 0OeCKOHEYHO yObIBarollas reoMeTpuueckas Mporpeccus;
YMETh 33/1aBaTh MOCIIEOBATEILHOCTH, B TOM YHCIIE C IIOMOIIBI0 PEKYPPEHTHBIX POPMYII.

3HarThb:

IIOHATHUA: KOMIIJICKCHOC 4YHUCIIO, COHpH)KeHHBIG KOMIIJICKCHBIC 4YHCJiia, MOI[yJIB nu apFYMeHT
KOMIUIEKCHOTO 4ucia, ¢opMa 3amucud KOMIUIEKCHBIX 4Hcell (TeoMeTphdeckas,
TPUTOHOMETPHYECKAs U anredpandeckas); apupmMeTnueckue NeUCTBUS ¢ KOMIUICKCHBIMU
YHCJIaMH; UCIIOJIHb30BaHNE KOMIIJIEKCHBIX YHCET,;

IIOHSATHUS: cpenHee apI/I(i)MeTI/I‘-IeCKOC, MEaAHMaHa, W HAUMMCHBIICC 3HA4YCHMHA, pa3Max,
JUCIIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE JIJISl OTIMCAHMS YHCIIOBBIX JIAHHBIX;

(GOopMyNBl CIOXKEHHS M YMHOXKEHHSI BEPOSATHOCTEH, (OPMYITYy IOJHOW BEPOSTHOCTH,
dbopmyny bepuymnu, komOuHaTtopHbIE GakThl U (GOPMYINBI; CiIydailHas BEJIMYMHA,
pacripeiefieHue BEpPOSITHOCTEH, MaTeMaTHYECKOE OXKHUAAHHUE, AUCIEPCHUsS] U CTaHJIapTHOE
OTKJIOHEHHE CIly4ailHOM BeNMMYWHBL, (DYHKUMM pacrlpefelieHuss U  IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIHLHOTO U HOPMAJIBHOTO PACTIPECIICHUI; YMEHNE UCTIOIb30BaTh
CBOMCTBA M3YYCHHBIX paCHpeleCHUN I PEIICHHs 3a]ay; MOHATUSA: 3aKOH OOJBIINX
YHCEJI, METOIbl BHIOOPOYHBIX MCCIICIOBAHUIA;,

MOHSATHUS: TOYKA, MpsiMasi, MIOCKOCTh, IMPOCTPAHCTBO, OTPE30K, Jy4, TUIOCKHH YTOI,
JIBYTpaHHBIA  yroJl, TPEXTPaHHBI yroj, TMepeceKalluuecs, MapajielibHble U
CerIlII/IBaIOIIII/ICCﬂ HpﬁMI)Ie, HapaJIHeJILHOCTI) nu HepHCHI[I/IKYJISIpHOCTI) Hp?[MI)IX nu
IUIOCKOCTEH, Yro MEXIy MPSMBIMH, YTOJ MEXKIY MPSMON M IIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, q)aKTLI )41 TGOpeMI)I HJIaHI/IMeTpI/II/I; . MHOFOFpaHHI/IK, CCUCHHUC
MHOTOTPaHHHMKA, TMPAaBUIbHBIA MHOTOTPAaHHUK, TMpH3Ma, NHpaMuaa, Qurypa u
MOBEPXHOCTh BpaIllCHUs, IWIMHAP, KOHYC, Mmap, cdepa, pa3BepTKa IMOBEPXHOCTH,
CeUCHHsA KOHyca M IIWIMHApPA, TMapayielbHble OCH, CEYEeHHEe IIapa, IUIOCKOCTD,
Kacaromiasicsi cepsl, MIWIMHAPA, KOHYCa, MPSIMOYTOJbHAs CUCTEMa KOOPJWHAT, BEKTOD,
KOOPJIMHATHI TOYKH, KOOPJUHATHI BEKTOPA, CYMMa BEKTOPOB, IPOU3BEJCHUE BEKTOpa Ha
YUCJIO, PAa3JOKEHHE BEKTOpa MO 0a3ucy, CKaasipHOE TMPOU3BEIACHHE, BEKTOPHOE
MIPOU3BEJICHUE, YTOI MEXAY BEKTOpaMH; MaTpuia 2 X 2 u 3 X 3,onpeaenuTens MaTPHUIbI,
TEOMETPUUECKHUI CMBICIT OTIPEICTUTEISI.

OCBOUTH O0IIHE KOMIIETEHIINH:

Kon

HanmeHoBaHHE 00IIIUX KOMIIETEHITHH

OK 01.

Br16upaTh ciocoObl perieHust 3a1a4 nNpopecCUOHaNbHOMN 1eITEeIbHOCTH,
IIPUMEHMUTEIIBHO K Pa3JIMYHbIM KOHTEKCTaM

OK 02.

Hcnonb30BaTh COBpEMEHHBIC CPEJICTBA TIOUCKA, aHAIM3a ¥ HHTEPIIPETAIHH
nH(popManuy U HHPOPMAITMOHHBIE TEXHOJIOTHH JIJIsl BBIITOJHEHUS 33124
poeCCUOHAIBHON EATEITLHOCTH;

OK 03.

[TnarrpoBaTh U pearn30BbIBATH COOCTBEHHOE MPO(GECCHOHATBFHOE U
JTUYHOCTHOE Pa3BUTHE, MPEANPUHUMATEIBCKYIO ACITEIHHOCTh B
npodeccroHanbHOM cepe, UCTIONB30BaTh 3HAHUS 110 (PUHAHCOBOM
TPAMOTHOCTH B Pa3JIUYHBIX )KM3HEHHBIX CUTYAIUsIX;

OK 04.

3(1)(I)CKTI/IBHO B3aUMOJCHCTBOBATh U pa6OTaTL B KOJIJICKTUBC 1 KOMAaH/JIEC,

OK 05.

OcCylecTBIATh YCTHYIO U MUCbMEHHYIO KOMMYHHUKALIMIO HA TOCY1apCTBEHHOM
si3bIke Poccutickoit denepanuu ¢ ydeToM 0COOCHHOCTEH COIUaIbHOTO 1
KYJIbTYPHOTO
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OK 06.

IIEHHOCTEM, B TOM

[IposBaATH rpaXk/1aHCKO-NATPUOTUYECKYIO TTO3UIIHIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHIE Ha OCHOBE TPAIUITMOHHBIX O0IICUETOBEUYECKUX

OK 07.

CopnelicTBOBaTh COXPaHEHUIO OKPYXKAIOIIEH CPEIbl, PeCypcocOepeKeHHIO,
MIPUMEHSTh 3HaHUsI 00 U3MEHEHUHU KIIMMaTa, MPUHIIUIIBI OepPEeKIMBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO EHCTBOBATH B UPE3BbIUYAHHBIX CUTYAIUIX.

6.2. IEPEYEHb KOHTPOJIUPYIOILUX MEPOITPUSATHM 15 IIPOBEJIEHUSI
TEKYIIETO KOHTPOJISA 1 IPOMEXYTOUYHOM ATTECTAIIUA

IlepedeHb KOHTPOIUPYIOIIUX MEPOIPUATUN M1 IPOBEACHMS TEKYLIEro KOHTPOJIS IO

mucrumae OVYIIL.04 «Matematukay:

Texymmii KOHTPOJIb
Homep = y P @
aKTH4YeCKHe OpMHpOBaHHE
ceMeCTpa | TectupoBaHue Omnpoc P Hoxman pMup
3aJaHUA nopr¢oJamno
1 + + +
2 + + +
[lepeuyeHbr KOHTPOMUPYIOUIUX MEPONPUATUNA JJII MPOBEIEHUS MPOMEKYTOUHON
arrecraruu 1o guctnurumae OVYI1.04 «MaremaTtukay:
IIpoMe:xxyTouHasi aTTecTanus
Homep
ITIpomexkyTouHOE
cemecTpa KypcoBasn pagora P Y Hud. 3auer IK3aMeH
TeCTUPOBAHHE
2 +

6.3. PE3YJIBTATbBI OCBOEHUA JUCHUIIJINHBI

Peszynvmamol 06yuenus

Kpumepuu ouenxu

Memoowl ouenku

YMmeTh:

pemaTb HpI/IKJIa)IHI)IG 3a1a4YU B
obnactu mpodeccnoHanbHOM
JEeITESILHOCTH.

- IEMOHCTpalus 3HaHUI U
YMEHHH BBITIOIHSATH
TpebyeMble pacueThbl U
COCTaBJIATh HEOOXOANMBIE
JOKYMEHTBI.

Texkynui KOHTPOJIb B
¢dbopMe olleHKH
pe3yIbTaToB
NPAaKTUYECKUX 3aHATUH.
IIpomexyTOUHBIN
KOHTPOJIb B (hopme
KOHTPOJIbHON paboThI,
KOJIJIOKBHYMA,
WH/IUBUIYaJIEHOTO
3aJjaHusl.

3HaTh:

- 3HaYeHHE MaTeMaTHKH B
po¢eCCUOHATLHON IEATENIEHOCTH
ipu ocBoenuu [1T1CC3

- OCHOBHBIE MaT€MaTUYECKHE
METOJIBI PEIICHUS TPUKITATHBIX
3aja4d B 00s1acTH poecCHOHATBbHON
TESITeTbHOCTH; - OCHOBHBIC TIOHSTHS
Y METOJIbl MAaTEMaTHYECKOTO
aHan3a, JMCKPETHOM MaTEMATHKH,

- IEMOHCTpAII¥sl 3HAaHUH U
YMEHHH BBITIOIHATH
TpeOyeMble pacueThl 1
COCTaBJISATh HEOOXOAMMBIE
JIOKYMEHTBI.

Texymui KOHTPOIIb B
dbopMe olleHKH
pe3yIbTaToB
IIPAKTUYECKUX 3aHATUI.
[TpomexyTOUHBIN
KOHTPOJIb B (popme
KOHTPOJIbHON paboThI,
KOJJIOKBUYMa,
MHUBUAYaJIbHOTO
3aJaHusl.
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JIMHEWHOHN anreOphl, TEOpUH
KOMILJIEKCHBIX YHCEJl, TCOPUU
BEPOATHOCTEN U MaTeMaTUYECKOMN
CTATUCTUKHU OCHOBBI HHTETPAJIbHOTO
u quhGepeHInaTbEHOTO HCYUCIICHHMS.

6.4. OIMCAHUE IOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUSI
KOMIIETEHIIAH HA PA3JIMYHBIX DTAIIAX UX ®OPMUPOBAHMUSI,
OIIMCAHUE HIKAJI OUEHUBAHMWSI.

Texkymmii KOHTPOJIb 3HAHWUN TMPEACTABISET COOOW KOHTPOJIh OCBOSHUS MPOrPaMMHOTO
MaTepuana y4yeOHOW JUCUUIUIMHBI, C 1EJNbI0 CBOEBPEMEHHOM KOPpEKUHH OOydYeHHS,
AaKTUBM3ALMM CaMOCTOSITENIbHON pabOThl U MPOBEPKU YPOBHS 3HAaHUU M YMEHHMI 00ydaromuxcs,
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH.

IIpomexyTouHass arrecTanmusi 10 JUCUUIUIMHE IIO3BOJISIET OLIEHUTHh  CTEIIEHb
BBIPAXEHHOCTH (CPOPMUPOBAHHOCTH) 0OPA30BATEIbHBIX PE3YIbTATOB:
HaumenoBanue pa3jaeiioB
THI KOHTPOJIBLHOIO 321aHUA
AUCHHUILIMHBI
1 2
Paspnen 1.11oBTOpeHne Kypca Bomnpocs! k a3x3ameny | Borpocsl k TectupoBanue,
MaTeMaTHKH OCHOBHOH IIKOJIbI YCTHOMY JOKJIa/
onpocy
IIpakTrueckue
3a/1aHUs
Paznean 2. [Ipsimbie U miiockocTu | Borpocs! k 3x3ameny | Bonpocs! k Tectuposanue,
B nnpocrpancrse. Koopanuarel YCTHOMY TOKJIa/]
H BEKTOPbI B IPOCTPAHCTBE onpocy
[IpakTnueckue
3a/1aHUs
Pa3nes 3. OcHOBBI Bormpocs! k 5k3aMmeHy | Bompocs! k TectupoBanue,
TPUTOHOMETPHUH. YCTHOMY JOKJa/
Tpuronomerpuyeckue oI1pocy
pynxun IIpakTrnueckue
3aJlaHus
Pa3nea 4. IIponsBognas n Bormpocs! k 5k3aMmeHy | Bompocs! k TectupoBanue,
nepsoodpasHasi pyHKuuu YCTHOMY JOKJa/
ompocy
IIpakTueckue
3a/1aHUS
Pasznen S. MHOrorpaHHMKH U Bormpocs! k 3k3ameny | Bonpocs! k TectupoBanue,
TeJ1a BpalleHus YCTHOMY TOKJIaJ
onpocy
IIpakTrueckue
3a/1aHUS
Pa3nes 6. CTeneHn u KOpHH. Bormpocs! k 5k3ameHy | Bonpocs! k TectupoBanue,
CreneHHas, noka3arejabHast U YCTHOMY TOKJa/
Jorapupmuyeckasi QyHKIMHU ompocy
[IpakTrnueckue
3aJlaHus
Paszgen 7. diieMeHTHI TEOPUU Bomnpocs! k 3x3ameny | Bompock! k TectupoBanmue,
BEPOATHOCTEH U YCTHOMY JOKJIaJ
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MaTeMaTH4YeCKOH CTATUCTHUKH onpocy
IIpakTueckue
3a/laHus

6.4.1. KOMILNVIEKT OHEHOYHBIX CPEJICTB JJISI TEKYIIEI'O KOHTPOJISL

Texymuit KOHTPOJIb 3HAHUN NPEICTABISIET COOONW KOHTPOJIb OCBOEHHUS MPOTPAMMHOIO
martepuaia y4eOHOW JUCHMIUIMHBI, C LEJIbI0 CBOEBPEMEHHOW KOPpPEKUWH OOy4YeHHs,
AKTUBM3AIIMHM CAaMOCTOSITEIbHON paboThl U MPOBEPKU YPOBHS 3HAHUN U YMEHUH 0Oydaromuxcs,
c(OPMHUPOBAHHOCTH KOMIIETEHIIMNA. Pe3ynabTaThl TEKyIIEro KOHTPOJIS 3aHOCITCA B IKYPHAJbI
y4eOHBIX 3aHATHH.

@OpMBI TEKYILIETO KOHTPOJIS 3HAHWM:
- onipoc (YCTHBIN);
- TECTUPOBAHHUE;
- BBIIIOJTHEHUE MPAKTUYECKUX 3a/IaHUM;
- HaIIMCaHUE JTOKJIAZIOB.

[TpopaboTka KOHCIIEKTA JIEKIIMI U y4eOHOU JIUTepaTypbl OCYIIECTBISETCS CTYJCHTaMH B
TEUYEHHUE BCETrO MEePHO/Ia OCBOCHUS TUCIUILINHBI ITOCIIE H3yYSHUSI HOBOM TEMBI.

3ammTa MpakTUYecKuX paboOT MO TUNAM KOHTPOJBHBIX 3aJaHU MPOU3BOAUTCS
CTYZICHTOM B JICHb UX BBIITOJIHEHHSI B COOTBETCTBUU C INIAHOM-TPa(QUKOM.

[IpenogaBaTens mOpoBepsieT MPABWIBHOCTH  BHIIIOJHEHUS  MPAKTUYECKUX  padoT
CTYACHTOM, KOHTpPOJIMPYET 3HAHHE CTYAEHTOM MpPONHAEHHOTO0 Marepuansa C IOMOIIBIO
KOHTPOJIbHBIX BOITPOCOB MU TECTUPOBAHUS.

Bonpochkl IUisi TeKyIIero KOHTPOJisi 3HaHu i (YCTHBII onpoc)
1. Marpuisl, AelicTBUS HaJ MaTpPULIAMH.
2. Onpenenurenu 1-ro, 2-ro, 3-ro nopsakos. [IpaBuiio TpeyroabHUKOB.
3. Onpenenurenu n-ro nopsiaka. Teopema Jlamnaca.
4. ObpartHas MaTpuua. AJITOPUTM HAXOXKAEHUS OOpATHON MaTPULIBI.

5. Panr marpunpl. ANrOpUTM BBIUMCIEHHUS pPaHra MaTpHUIbl C I[OMOILBIO 3JIEMEHTapHBIX
npeoOpa3oBaHuil.

6. Cucrema JMHeNHBbIX ypaBHeHUI. Merton oOpatHoit matpuiel. @opmynsl Kpamepa. Metog
I'aycca.

7. BEeKTOpBHI U ONepalvy HaJl HUMH.
8. IIpoekiust BEKTOpa Ha OCh U €€ CBOMCTBA.
9. llexapToBa npsIMOYroJibHasl cucTeMa koopauHart. [lonspHas cucremMa KOopauHarT.

10. CkansipHO€, BEKTOPHOE U CMEIIAHHOE MPOU3BECHHUS BEKTOPOB.

11. [Ipenen ¢pynkuuu B Touke. OCHOBHBIE TEOPEMBI O MpeJeNax.

12. Ilpenen pyHkuuu npu X, crpemMsiieMcs K 06CKOHEYHOCTH. 3aMedaTesbHble mpeneisl. Yucno
e.
13. HenpepbIBHOCTh (PYHKIIMM B TOYKE M Ha MPOMEXYTKE. TOuka HEMpEepbIBHOCTU (DYHKIUU.
Touka paspeiBa ¢yHkiuu. CBoiicTBa HempepblBHBIX (GyHKuui. Ilpupamienue aprymexra.
[Tpupamenue GpyHKIUY.

14. IlpousBognast pynkiuu. Juddepenunan pynkuuu. I'eomerpudeckuii CMBICI TPOU3BOAHOM.
MexaHU4eCKHUl CMBICIT IPOXU3BOTHOM.

15. Tabnuma npousBoaHbIX. [loHsTHE crnoxxHOU GyHKIMU. [Ipon3BoAHAS CIIOKHON (HYHKIIMH.
16. Cxema uccnenoBanust gyHkuuu. O6nacte onpeneneHuss GyHKIMH. MHOXECTBO 3HaYEHUIN
¢yukuuu. YeTHOCTh ¥ HeueTHOCTh (yHKuMu. Hymu ¢ynkimu. [IpoMexxyTKi 3HaKOMOCTOSHCTBA
¢byuknun. Bospacranne u yObiBaHMEe (YHKIMM, TPaBUIO HAXOXKIEHUS TPOMEXKYTKOB
MOHOTOHHOCTH. TOYKH 3KCcTpeMyMa (yHKINHU, TPABUIIO HAXO0XKJIEHHUS SKCTPEMYMOB (DYHKLIUH.
17. Ilpow3BomHble BBICIIMX NOPAAKOB. @OU3NYECKHH CMBICI BTOPOW  IPOU3BOJHOMN.
HccnenoBanue (yHKIMU C TOMOIIbIO BTOPOI MPOU3BOAHOM.
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18. TlepBooOpas3nasi. Heompenenenuslii uHTerpas. OCHOBHBIE CBOWMCTBA HEOMNPEIEICHHOTO
WHTErpaa.

19. Tabnuma HeonpeaeIeHHBIX HHTETPAJIOB.

20. MeTo/ibl MHTETPUPOBAHUS: METOJ HEMOCPEACTBEHHOTO HMHTEIPUPOBAHUS;, METO] 3aMEHbI
NEPEMEHHOM (METO/ OJICTAHOBKH ); METO/ UHTEIPUPOBAHHUS 10 YACTSIM.

21. Onpenenenublii uHTerpan. llonarne wuHTErpanbHOM CcyMmwmbl. JlocTaTouHOE YycClOBHE
CYIIECTBOBAHHMS ONPEIEICHHOT0 HHTETpaia (MHTErpUPYeMOCTH (DYHKIIHH).

22. OCHOBHBIE CBOMCTBa ONPEACICHHOIO MHTErpaia. ['eoMeTpuUecKuil CMBICI ONPEIETICHHOTO
MHTETpaa.

23. Meroapl BBIYHMCICHHS oOIpeaeneHHbx uHTerpaigoB. dopmyna Herorona-Jleitbnuma. 24.
['eomerpuueckue u GU3NIECKUE MPUIIOKEHUS OMPEISICHHOIO HHTErpaa.

25. OyHKIUKU HECKOJIBKUX MEPEMEHHBIX. YacTHBIE MPOU3BO/IHBIE.

26. Ilomstme  muddepeHuuanpbHoro  ypaBHeHus. OOmiee W YacTHOE — peIICHUE
muddepeHManbHOr0 ypaBHeHus. uterpanbubie kpusble. 3aaada Komu.

27. 3apaun, npuBoasAnre K AudQepeHInanbHbIM YPaBHEHHUSM.

28. Metoapl pemenust tuddepeHInanbHbIX YPaBHCHH.

29. Ilonarue uncnoBoro psaa. CXoAUMOCTb U PACXOIUMOCTb YUCIIOBBIX PSIJIOB.

30. HeoO6xoaumpblit mpu3Hak cxoauMoctu psiaa. [Ipusnak cpasuenus. [Ipusnak anambepa.

31. Ilonsarue 3Hakouyepeayromerocs psaa. [lpuznak cxogumoctu JleiOHuma.

32. AGcomoTHas U yCIOBHASI CXOJIMMOCTh 3HAKOTIEPEMEHHOTO Psijia.

33. ®OyakuuoHanbHbie psanbl. CrenenHbie psabl. OOIACTh CXOAMMOCTH CTEIEHHOTO pAJa.
Pasnosxenue anemenTapHbIX GyHKIUN B psin MakiopeHa.

34. Tlouarue coObiTusi. JlocTOBEpHBIE, HEBO3MOXHbBIC, COBMECTHBIC, HECOBMECTHBIC,
MIPOTUBONOJIOXKHBIE coObITHs. Kilaccuueckoe onpeneneHue BEpOSITHOCTH.

35. Teopema cioxenus BeposiTHOcTel. TeopeMa yMHOKEHHSI BEPOSITHOCTEH.

36. CnyuaiiHas BenuuuHa. J[MCKpeTHass W HENpEpbIBHAS Ciy4yallHble BEJIUYUHBL. 3aKOH
pacrpeneneHusi TUCKPETHOW ciydailHOW BennduHbl. VMHTerpanbHas (QyHKIUS pacrpeneseHus
HEINPEPHIBHOW CIy4yallHON BEJTUYUHBL.

37. MareMaTH4ecKOe 0KUJaHUE TUCKPETHON CIlydailHOM BEIMYMHBI.
38.0TKk0HEeHHE chydyalHOW BenW4MHBL. Jlucmepcusi NHUCKPETHOW CIy4ailHOW BEIMYUHBL.
Cpennee KBaipaTUYHOE OTKJIOHEHUE.

IIpumepHasi TeMaTHKAa 10KJIa10B
. AIrOpUTMBI U3BJICUEHUS KOPHA N-H CTEIIECHMU.
. AITOpUTMBI pelIeHns TOKa3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB.
. BekTopsl B ipocTpaHcTBE
. Bece 3aranku u npumenenue byrsuiku Kneitna.
. 'eomerpuueckue opMbl B UCKYCCTBE.
. 'eometpus Jlo6baueBckoro kak mpuMep akCHOMaTUYECKON TEOpHUH.
. I'padbl 1 ux ncnonabp3zoBaHue
. I'padbl 1 uX npuMEHEHNE B apXUTEKTYPE.
9. EcTb 5n ¢pu3mveckuii cMbICT B IPOU3BOAHON U IEpBOOOpa3HOM?
10. 3aragku [{ukmonmapr.
11. 3aragounsie rpadpuku
12. 3aragounslii Mup (pakTanoB
13. 3ajaun MEXaHUYECKOTO MPOUCXOKICHUS (TE€OMETPHUsl Macc, SKCTpeMaJIbHbIE 3a/1a4H).
14. 3nakoMcTBO ¢ rpadamu
15. IHTerpan u ero NpuMeHEHHE B KU3HU YEJIOBEKA.
16. Vicnonp3oBanue u npuMeHenne auddepeHnnaibHbIX YpaBHEHHH.
17. Ucnonp3oBaHUE MATPUL] IPU PELIEHUH SKOHOMUYECKUX 3a/1a4.
18. UccnenoBanue neHTl MEOMyca 1 €€ CBOWCTB: TOMOJIOTHYECKUNA Kypbe3 WIN yIUBUTEIbHOE
OTKPBITHE B MUPE HAYKHU?

03N N KW
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19. KommiekcHbIE UnCIa U UX POJIb B MAaTEMATHKE

20. JIuct Mebuyca - yTuBHUTEIbHBIA 00BEKT UCCIICOBAHUS.

21. Jlorapupmudeckasi GyHKIUS U €€ TPUCHEHNE B )KU3HU YEJIOBEKA.
22. Marudeckue KBaipatThbl

23. Maremaruka B apxutektype. [naronoBsl Tena. CUMMETpHS M TapMOHUST OKPYKAIOILIETO
MHUpa.

24. MareMaruka Ha IIaXMaTHOM JOCKE.

25. MaremMaTudeckas JIOTUKA U €€ JIOCTYIKCHHS.

26. MareMaTuyeckue pacCyKICHHs U JI0Ka3aTeIbCTBA B MaTeMaTHUKE.
27. Marpuuia u ee NpuMEeHEHHUE.

28. MarpuyuHast anredpa B 5KOHOMHUKE.

29. MeToa MaTeMaTUYe€CKOM UHIYKIIMU U €r0 IPUMEHEHHE.

30. Meroabl pelieHust UTPOBbIX 3a/1ad.

HpHMepHLIﬁ MEePEICHDb NMPAKTHYCCKUX 3aJaHUH 10 JTUCHUILIHHE

Tect no pasaeny «Aiaredpay»

1. Haiitu: tga, ecnu sina = _?4; 180° < a < 270°

PoivPFPwis

2. Beruucnute: sin30° - cos60° — sin?45°
-0

3. Haiitu 3HaueHue BuIpakeHHs: tg2a - ctga — sin3a,npua = 30°
3

-1

-0

-2

4. BeIUnCIUTS.
-2

25in30°-cos0°
tg300-sin60°

O kNI

5. Haiinute nanbosbiliee 1 HAMMEHbIIIee 3HAaYeHNE BRIpAXKEeHUsI: |2 — 3cosa|
- [1;5]

- (-1;5)

- [-5;-1]

- [-o031]

6. Haiigure 3HaueHue BeIpaxkenus: cos36° + sin?18°

-sin?18°

-c0s218°

-sin2a

-1
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-3 3

1 5
a4-az a6

7. YIIPOCTHUTH BBIpAKEHUE < . Tl)
alZ a6

-a
- a8

-0

9. YKakuTe MPOMEKYTOK, COZlepKallluii KopeHsb ypaBHenus 34 *° = 81
-(-1; 0]

- (0; 3]

-(3;4]

- (45te0)

10.Pemmmte HepaBeHcTBO logr (3x +2 ) <=logz (x—1)

- (-2/3; + )

- (-o0; - 2/3]

-[-1,5;-2/3]

- pELICHUI HET

11. VkakuTe MpOMEXYTOK, KOTOPOMY MIPUHAICKUT KOPeHb ypaBHeHus 1004 (4 — x ) + loga X =
1

-(-3;-1)

-(0;2)

-[2; 3]

-[4;8]

12. Haiiure 9uCII0 1EbIX OTPUIIATENbHBIX pellieHnil HepaBeHcTBa lg (x +5)<=2—1g 2
-1

-0

-2

- (-5)

13. VkaxuTe IpOMEXYTOK, COAEpIKaIINil KOpeHb ypaBHeHus 4°% 8 = 64

14. Haiinute kopHu ypaBHeHus x + 1 =+/—3x + 25.

15. @ynkuus y = log 4 (X — 6) sBusiercs:
-BO3pacTaronien
- yObIBaromei
16. CpaBnure: logog 5 mlogos 12
->
- <
17. Pemmre ypaBHenue: logs X = 2.
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-3

-36

- 64

-6

18. Pemure ypaBuenue: logs (X - 3) = 2.
-28

-25

-2

-5

19. Peminte ypaBHEHME 251n§ . cosz -1=0.
- g +nmtnne’z

-Tt+4mn,n € Z

- % +mn,n€Zz

-§+nn,n€Z

20. Pemure HepaBeHCTBO 81 > 914X

- (—;0,75)
- (0,75;400)
- (—;-0,25)
- (—0,25;4+0)
21. Pemenmenm ypasuenus 05X +37) =0 qppgereq:
74 27k, k € z
-2
27k, kez
T4 k. kez
-2
_a+2ak,kez
1+tg°c
2
22. PesymbTaToM ynpormerns suipaxerns 1T 9 Y gpngercs:
_lgo
_l+tga
_tg'a

23. lleHTpanbHBI Yroj, ONHUPAIONIMHCA HAa OYry, JJIWHA KOTOPOTO paBHA pPaaUyCy
OKPYKHOCTH, Ha3bIBACTCS yIJIOM B ... paauaH.
-1
-0
-2
-6
24. YcTaHOBUTH COOTBETCTBHSI (POPMYJ CIIOKEHHUS TPUTOHOMETPUUECKUX (PYHKIIHIA:
1) cos(az - ) a) sin ¢ -cos 5 - cosa sin £

2) cos(a + f7) 6) sin @ -cos /3 + cos« -sin 3
3) sin(a + £) p) OS¢ COS p - sina -sin B
4) sin(a - ) r) Cosa cos f# +sina -sin f#

-1)-1, 2)-8, 3)-0, 4)-a
-1)-a, 2)-, 3)-0, 4)-a
- 1)-1, 2)-8, 3)-a, 4)-0
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-1)-1, 2)-a, 3)-0, 4)-B
25. YCTaHOBUTH COOTBETCTBHE MEXKIY BHIPAKCHUSIMH U PE3yJIbTaTaAMM:

3) 3 p) 2
257w 1
g— -=
4) 4 ) 2

-1)-a, 2)-B, 3)-0, 4)-T
-1)-1, 2)-8, 3)-a, 4)-0
-1)-a, 2)-8, 3)-1, 4)-0
-1)-1, 2)-8, 3)-0, 4)-a

26. PacnionoxuTte B MOPSAKE BO3PACTAHUS: %, {30 u Y10.
+%/30,310,3/6

27. HaiimuTe Kopenb ypaBHenus (V2)*°=4%

28. Berunciure cos 120°-tg315°.

- ('1’5)

-4

-0

-2

29. Beruucnure log,7 + log,3 — log, 24—1.

30. Beruauciute sin 210°+tg225°.

Tecr mo pasageay «I'eomerpus»

1. Kakue n3 ciieyroniux yTBEepKIeHUN BEPHBI?

- [Ipon3BenieHrEeM HEHYIIEBOTO BEKTOpPA a Ha YUCIIO K Ha3bIBAaETCS TaKOW BEKTOP b, ato |5| = |k| -
ld].

- JIt000ii BEKTOp MOXKHO Pa3iI0kKHUTh MO ABYM JIPYTHMM HEKOJUTMHEAPHBIM BEKTOPaM.

- B paBHOOenpeHHON Tpameuuu BEKTOPHI, COAEP)KALUE OCHOBAaHUS, COHAIPaBIEHBI C
BEKTOPOM, COJAEPIKAIIUM CPEIHION0 JINHUIO.
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- Ecn a=x,7 + y1J, B = X, + y,],TO KOOPAMHATHI BEKTOPA a4 — B PaBHBI {X; — ¥1; X — Vo }-
2. Kakue u3 crieyromux yTBepxKAeHU BEpHbI?
- Ecnu BekTOpBI MPOTUBOIONOXKHO HAlpaBieHbl, TO AJUHA BEKTOpa CyMMbI paBHa MOIYIIO
Pa3HOCTH JUIMH 3TUX BEKTOPOB.
-ABCD- nmapannenorpamm. Torzia crpaBeamiBo paBeHcTBO BD = AD+ CD.
- B uersipexyronsuuke ABCD  AB = DC, Touka K- cepenuna AB. IIpsimast DK mepecexaer
npsimyto BC B Touke N. Torna He BIsIIOTCS KOJUIMHEAPHBIMU BEKTOPBI BKuDA.
- A(-3;-1); B(2;-4). Torna nnuna otpe3ka AB= 15.
3. Kakue u3 cienyromumx yTBep:k1eHU BEpHbI?
-13 Bextopos MN; PQ; MP; QP; NM; AB BIISIOTCS POTHBOIMOJIOKHBIME BeKTOPHI PQ 1 QP.
- [Tycth BekTOp @ = %?— 3j. Toraa ero KOOpIMHATHI Z{{%; 3}.
- BexTopbl @ ¥ k - @ MPOTUBOIOIOKHO HANPaBICHBI, ecau K<0.
- a{xq;y1}; B{x;y,}. Torma ckanspHoe NMPOHU3BEACHHE BEKTOPOB MOXKHO BBIYMCIIUTH IO (hopmyrie
d B =X1y1 — XY
4. JIBe MIIOCKOCTH COBIA/IAIOT, €CJIU OHU UMEIOT . . .
- IB€ OOIIMX TOYKH
- TpU OOIIUX TOYKH
- OJIHY OOIIYIO TIPSIMYIO
- O/IHY OOIILYIO TOUKY
5. Yriaom Mexy HaKJIOHHOM M MJIOCKOCTBIO Ha3bIBAIOT. ..
- YTOJI MEX1y HAKJIOHHOM U MEePIeHIUKYIIPOM
- YTOJI MEXAY IPOEKIUEN U MEPIEHAUKYISIPOM
- YTOJI MeX1y HaKJIOHHOM U ee MpOoeKIuei
- YroJI MEXy HAKJIOHHOM U MPSMOU B TJIOCKOCTH
6. Uepes ... IpOXOAUT €MHCTBEHHAS MJIOCKOCTH,
- IB€ TOYKH
- TPH MapaieNbHbIE TPSIMbIE
- TPU MONAPHO MEPECEKAOIINECs IPSIMbIe
- YeThIpe TOUKHU
7. IlpsiMas repecekaeT INIOCKOCTh, €CIIH MPAMasi U INIOCKOCTb. . .
- HE UMEIOT HU OIHOM OOIIel TOUKHU
- UMEIOT JIBE 001I1e TOUKU
- IMEIOT TOJIBKO OJIHY OOIIYIO TOUKY
- UMEIOT TPH OOLINX TOUKH
8. He sBnsieTcss mpaBUILHBIM MHOTOTPAaHHUKOM:

- IPABUJIbHBINA TETPA3IP

- IPaBWJIbHAS pU3Ma

- PAaBWIBHBIN JOJIEKadIp

- IPABWJIBHBIN OKTa’Ap

9. BepHoe yTBepkIECHHE:

- BBIITYKJIBIII MHOTOT'PaHHUK HA3bIBAETCA MIPABUIIBHBIM, €CIIA €r0 IPAHU SBJISAIOTCS IPABUIIBHBIMU
MHOT'OYTOJIbHUKAMH C OJJHUM U TEM K€ YHUCIIOM CTOPOH U B KaXJOW BEPIINHE MHOTOIPAHHUKA
CXOJIUTCS OZIHO U TO XK€ YHCI0o pedep

- IPAaBWJIbHASI TPEYTOJIbHAS IMPaMUIA U IIPABUIIBHBIA TETPAdAP — 3TO OJIHO U TO XKe

- IJI011a/1b OOKOBOW MOBEPXHOCTU MUPAaMUIbl paBHA TPOU3BEACHUIO IEPUMETPA OCHOBAHUS Ha
BBICOTY

10. BricoTa 00KOBO¥ I'paHy MPABUJILHON MHUPaMUIbl, TPOBEIEHHAS U3 €€ BEpUINHbBI, Ha3bIBACTCA
- INaroHaJIbIo

- MeJUaHOU
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- anoemont

11. CpoiicTBO mUpaMHIBI: €CIU JIBE TPAHU MUPAMU/IBI IEPIIEHANKYISAPHBI OCHOBAHHUIO, TO UX
JIMHUS IEpECEUEHUs SBIISETCS

- BBICOTOW MUPaMU/IbI

- anoeMoii mupaMuabI

- paInyCOM OKPYXHOCTH, OIMUCAHHOM OKOJIO OCHOBaHUS
12. Ecnu 6okoBbIe peOpa npu3Mbl HepHeHANKYIIPHBI OCHOBAHUIO, TO IPHU3Ma SIBIISIETCS:
- HAKJIOHHOM

- IPaBUIILHOM

- IpIMOM

- BBIIIYKJION

13. YV npu3mbl 00KOBBIE peOpa:

- paBHBI

- CHMMETPUYHBI

- apaJijIeNIbHbI U PaBHBI

- apaJijieNIbHbI

14. Teno, cocrosiiiee U3 IByX KPYyroB U BCEX OTPE3KOB, COSAUHSIONINX TOUYKU KPYTOB
Ha3bIBACTCS:

- KOHYCOM

- HIapom

- HWIAHAPOM

- chepoit

15. Otpe3ku, CoeIUHAIONINE TOYKU OKPY>KHOCTEH KPYTroB, Ha3bIBAIOTCS:
- TpaHsAMHU TUIHH]PA

- 00pa3yoIMMH IUIUHAPA

- BBICOTaMU IIWJIMH]IPA

- IEPIICHIUKYIIIPaMH IIMIINHAPA

16. O6bem Kyba co CTOpOHOI a = 3 ¢M paBeH

-S=18 cm2

- V=9 cm3

-V=27cm3

-S=12cm2

17. O6beM Kyba co CTOpOHOM a = 5 ¢M paBeH
-S=25cm2

-V=15cm3

-V=125cm3

-S=75cm2

18. Y kyba Bce rpanu:

- IPSIMOYTOJIbHUKH

- KBa/IpaThl

- Tparnenuu

- pOMOBI

19. BeicoTta nupaMuibl SIBISETCA:

- OCBIO

- MEIUaHOU
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- IEPIICHAUKYIISIPOM

- anoemoit

20. Teno, cocrosiiee U3 IByX KPYrOB M BCEX OTPE3KOB, COSTUHSIOMINX TOUYKHA KPYTOB
Ha3bIBACTCS:

- KOHYCOM

- IIapoM

- HWIAHAPOM

- chepoit

3aganus no pasgeny «Teopusi BepossTHOCTEi»

1) buatnonuct 8 pa3 crpenser no MUIIEHSIM. BepoaTHOCTh NonajaHus B MUIIEHb [IPU OJAHOM
BoicTpene paBHa 0,65. Haiinute BEeposTHOCTH TOro, 4TO OMATIOHUCT NepBble 4 pa3za noman B
MHUIIIEHH, a IIOCJIECIHUE YEThIpE IPOMaxXHYyJICs. Pe3ysbTaT OKpyriuTe 10 COThIX.

2) BeposSsTHOCTh TOTO, YTO HOBBIM CKaHEp MPOCIYKUT Oosbiie roga, pasHa 0,94. BepostHOCTh
TOTO, YTO OH TPOCIYXHUT OojbIe IBYX JjeT, paBHa (0,87. HaliquTe BEpOATHOCTH TOTO, YTO OH
IPOCITYKUT MEHBLIE JIBYX JIET, HO OOJIbLIE ro/1a.

3) KosOoit J[oH mnomagaer B MyXy Ha CTeHe C BepoATHocThio 0,7, eciau cTpenser u3
IPUCTPEJIIHHOTO peBojibBepa. Ecnu J[OH cTpenser U3 HeNnpUCTPEISHHOIO peBOJIbBEPA, TO OH
nomnajgaer B Myxy ¢ BepostHocTeio 0,2. Ha crose nexut 10 peBoiabBepOB, U3 HHUX TOJIBKO 5
npuctpensiaabie. KoBOoit [IKOH BUIUT HA CTEHE MyXy, HayAady XBaTaeT MEPBBIH MOMaBIIUNCS
PEBOJIBBEP U CTpeisieT B Myxy. Haliaure BepoaTHOCTB TOTO, 4TO [[XKOH IpOMaxHETCS.

4)Ilepen mavanom GpyTOOIBLHOTO MaT4a Cyabsi OPOCAET MOHETKY, YTOOBI ONPEACIUTh, Kakas U3
KOMaHJ HayHET urpy ¢ MauoM. Komanna «buosor» urpaer Tpu Matda ¢ pasHbIMH KOMaHIaMHU.
Haiinute BeposiTHOCTH TOTO, YTO B 3TUX UTpax «buosor» mpourpaet kpeduii pOBHO OJUH pas3.

5) Ha pok-¢ectuBane BBICTYNArOT IPYIIbl — I10 OJHOM OT KaXJOW M3 3asBJICHHBIX CTpaH.
[Topsinok BbICTYyIIEHUST onpenensiercsa xpeduem. KakoBa BepoATHOCTb TOro, 4ro rpymma H3
@panuuu 6yner BoicTynarh nocie rpynmnsl u3 CHIA u nocne rpynmnsl u3 Kananel? Pesynbrat
OKPYTJIUTE J10 COTBIX.

6) Ilpu aprunnepuiickoil cTpensbe aBTOMaTHyecKas cucTeMa JenaeT BelcTpen mo nenu. Ecnu
1[eJIb HE YHUUTOXKEHa, TO CHUCTeMa JIeJIaeT OBTOPHBIN BhICTpeIl. BbICTpesnbl MOBTOPSAIOTCS 10 TEX
nop, Moka Ieab He OyneT YHHUYTOXeHa. BeposTHOCTh YHUUYTOKEHHsS HEKOTOPOM IeNu MpHu
nepBoM BeicTpesie paBHa 0,2, a mpu kaxjaom mnocienyoomeM — 0,9. CKOIBKO BBICTPENOB
notpelyeTcst JUIsl TOro, 4TOObI BEPOATHOCTh YHHUTOXKEHUS Lienu Obuta He MeHee 0,957

7) UToOBl IPONTH B CIEAYIOMIUNA KPYr COpeBHOBaHUM, (PyTOONBHON KOMaHJie HY)XKHO HaOpaTb
XO0Tsl ObI 7 OYKOB B JIByX Mrpax. Eciim koMaH/a BBIMTPHIBAET, OHA MOJIy4aeT 6 OYKOB, B cClydae
HUYbe — 1 ouko, ecnu npourpsiBaeT — 0 oukoB. Halimute BEpOATHOCTH TOTO, YTO KOMaHJE
yZacTCs BBINTH B CIEAYIOLINI KPYr COpeBHOBaHMM. CUMTaliTEe, 4YTO B KaKJOU UIPE BEPOATHOCTU
BBIMTPBILIA U TPOUTPHIIIA OJJTMHAKOBBI U paBHbI 0,4.

8) Ilo or3biBam nokynarenei Urops MropeBuu oneHu Haa€KHOCTh ABYX MHTEPHET-Mara3uHoB.
BeposiTHOCTE TOTO, UTO HY)XHBIM TOBap JOCTaBIAT U3 MarasuHa A, pasHa 0,81. BepostHocTh
TOT0, YTO ATOT TOBap JIOCTaBAT M3 MarasuHa b, paBna 0,92. Urope HropesBuu 3akasan ToBap
cpa3y B oOoux MarasuHax. CuuTas, 4YTO MHTEpHET-Mara3uHbl padOTalOT HE3aBUCHMO NPy OT
Jpyra, HallAnTe BEPOATHOCTh TOTO, YTO HU OJIMH Mara3uH He JOCTaBUT TOBAp.

9) BeposATHOCTH TOTO, YTO HOBBIM MPUHTEP B T€UEHHUE r0/la MOCTYNHUT B rapaHTUNHHBIA PEMOHT,
paBHa 0,072. B Hekoropom ropone u3 1000 mpongaHHBIX NIPUHTEPOB B TEUEHUE roJa B
TapaHTHIHYIO MacTepCKyro mocTynuiao 73 mTyku. Ha CKOIBKO OTIWYAeTCs 4acToTa COOBITHS
«TapaHTHUHHBIN PEMOHT» OT €r0 BEPOSITHOCTH B 3TOM ropoae?

3ananus no pasaeay «/JIMckpeTrHas MaTeMaTHKA
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1. Mano muoxectBo E(1, 2, 3, 4). Cocunutarh 4YuCIIO MEPECTAHOBOK U CT€HEPUPOBATH UX.

2. HaliTu 3Hau€HUE BBIPAKCHUS: Vet
8+8

3. B poprenpsiHHOM Kpyx)Ke 3aHuMaroTcs 10 denoBek, B KpyKKe XyI0KEeCTBEHHOro cioBa — 15,
B BOKaJIbHOM Kpyxkke — 12, B ¢otokpyxkke — 20 uenoBek. CKOJBKMMH CIOCOOAMH MOXKHO
COCTaBHUThH Opuraay u3 4 4renos, 3 MUAHKUCTOB, MSATH MIEBIOB U OJHOTO doTorpada?

4. anbl 40 uncen. 3 mux 10 yucen kpatHbl 3, 15 yncen kpatHsl 2, 20 yucena HE KpaTHBI HU 2,
HU 3. Ckonbko cpeau JaHHbIX 40 uncen, KpaTHbIX 67

5. Andasut miemenu Mym60-KOM60 coctout u3z 3 6ykB A, b, B. CroBom siBiisiercst jiro6ast
MOCJIEIOBATEIbHOCTh U3 He Ooisiee ueM 4 OykB. CKOJIBKO CJIOB B cjoBape ruieMeHu Mymoo-
KOMm60?

6. CnoBo — mio0ast KOHEYHas IOCIIEAOBAaTENLHOCTE OYKB pycckoro andasuta. Brricawure,
CKOJIBKO Pa3jMYHbIX CJIOB MOKHO COCTaBUTh U3 CIIOBA «MaTeMaTHKa»?

7. Ha 6an B CankTt-IlerepOypr npuexaina u3BecTHass MOJAHHIIA KHATHHS PocToBckas. HekoTopsie
bpeitnuHbl, y3HaB 00 ATOM, KYNWIM ceOe TakuWe K€ TOJBECKH, Cepbr'M M Kojbia. M3 115
¢peiinuH, MPUCYTCTBOBABIINX Ha 0any, 31 ObUTa B TAaKHX XKe MOJBECKax, 45 — B cepprax u 50 — B
KoJblax. 36 (peiiuH Haaeau MOABECKH M CepbIH, 23 — HaAeNW IMOJBECKH W Kojbla, 27 —
KOJIBLIA ¥ CEPhIU. A CaMbIMU MOJHBIMH OKa3aJHCh 15 (hpeilsiiH, KOTOpbIe HAaJeIu U MOBECKH, U
CEepbry, U KOJIbLIA, TAKUE K€ KaK y KHATMHU PocToBckoil. Ckonbko (ppeitiiH He 3HAo 0 mpuese
KHsTHHA PocTOBCKOI?

8. BpIMUIIUTE MHOXECTBO YIOPSIOYCHHBIX Map U HAYEPTUTE OPHUEHTUPOBAHHBIN rpad

OTHOUIEHUS, 3aJJaHHOT0 MaTPULICH:
a b ¢ d
1 1 U

Kputepun u mkajna oneHuBaHus (TECTUPOBAHUE)

YpoBenb
Yucs10 npaBUIBHBIX 0TBETOB Ouenka copMUpOBaHHOCTH
YMEHUIl U 3HAHU I

YMeHnus u 3HaHUS
90-100% npaBuIIbHBIX OTBETOB |OLIEHKA «OTIUYHO

c(hopMHUPOBaHBI

YMenus u 3HaHUS
70-89% mpaBuibHBIX OTBETOB  |OIEHKA «XOPOIIO»

c(hopMUPOBaHBI

o VYMeHus u 3HaHUS

51-69% npaBunbHbBIX 0TBETOB  |OLIEHKA «yIOBIETBOPUTEIHLHO

c(hopMUPOBaHBI
Menee 51 % npaBunbHbIX YMeHHUs U 3HaHUSA He

OlieHKa «HEYIOBJIETBOPUTEITHEHOY
OTBETOB c(hopMupOBaHbI
Kpurepun n mkaja oneHuBanus (YCTHBIH ONpoc)
Ounenka
«OTJIUYHO» «XOpouIo» «Y/1OBJIETBOPUTEJIbHO» | «HEYI0BJIETBOPUTEIbLHO»

Tema packpsita B
IMOJIHOM 00BEME,
BBICKA3bIBaHU
CBJ3aHHBIC U
JIOTUYHEIE,
HCIIOJIb30BaHa
Hay4yHasl JICKCHKA,

Tema packpbiTa He
B IIOJIHOM O00OBEME,
BBICKAQ3bIBAHM B
OCHOBHOM
CBsI3aHHBIE U
JIOTUYHEIE,
HCIIOIb30BaHa

Tema packpeiTa
HEZ0CTaTOYHO,
BBICKA3bIBAHUs
HECBSI3aHHBIE U
HesnoruyHele. Hayunas
JIEKCUKA HE
UCIIOJIB30BaHAa, HE

Tema He packpbiTa.
Jlornka u3I0KeHUs,
MIPUMEPBI, BEIBOBI U
OTBETHI Ha BOTIPOCHI
OTCYTCTBYIOT.




MIPUBEICHBI Hay4Has JICKCUKA, | IPUBEACHBI IPUMEPBL.
npumepsl. OTBETHI IIPUBE/IEHBI

JIAHBI B IIOJTHOM npuMepbl. OTBETHI | 3aBHCAT OT IIOMOIIH CO
obBeMe. Ha BOIIPOCHI IaHBI | CTOPOHBI
HE B [IOJIHOM pernoiaBaTels.
o0BeMeE.

OTBeThI Ha BONPOCHI

KpnTeplm H IIKAJa OHCHUBAHUA (BLIHOJ'[HeH]/Ie MPAKTUYECCKHUX SaHaHI/Iﬁ)

Ouenka
«OTJIHYHOY «XO0pOLIOo» «YJAOBJIETBOPUTEJIbHO» | «HEY/IOBJETBOPUTEIbHO)
[To pemenuro 3agaun | [1o pemenuto | [lo pemenuto 3agaun nan | 3amaya HE pemeHa
JaH MPaBWIBHBIN | 33724 JIaH | YaCTUYHBIA OTBET, HE | MOJHOCTHIO
OTBECT u HpaBI/IJ'IBHBII;'I CACJIaH BbIBO/

pa3BepHYTHIN BHIBOJ | OTBET,
C/IeJIaH BBIBOJI

HO HC

Kpurepun u mkajna oueHuBaHUs (IOKJIaAbI)

Onenka

Kpurepun oneHku 10Kj1aaa

«OTJIHIHO»

1. CoGimoienne hopManbHBIX TPEOOBAHUIH K JIOKIATY

2. I'paMOTHOE ¥ TIOJTHOE PACKPBITUE TEMBI,

3. CamocrosiTenbHOCTH B paboTe  Haa  JIOKJIAJIO0M
(Mcnonb30BaHKE JTOKIIAIOB U3 CeTH MIHTEpHET 3ampeniaeTcs).

4. VYwmenme paboratb ¢ yueOHOH, mpodeccHoHANTBHOM
JIuTEepaTypoil.

5. Ymenue paboTaTh C IEPUOJUUYECKON JIUTEPATYPOH.

6. YMenue 000011aTh, A€IaTh BEIBOJBI.

7. Ymenue ohopMiaTh OuOIHorpaguuecKue CrucoK K TOKIaIy
B cootBercTBUe ¢ TpeboBanusimu [OCT P 7.1.-2003
«bubnuorpaduueckas 3anucek. budbanorpaduueckoe onvcanue.
OOmmme TpeOOBaHMS U MTPABUIIA COCTABICHUS.

8. Cobnronenue TpedoBaHuii K 0hOPMIICHHUIO JOKIIA A,
9.YMeHHe KpaTKO M3JI0KHUTh OCHOBHBIC IMOJIOXKEHUS JOKJIaaa
MIPH €T0 3aIuTe.

10. MiutrocTpariyst 3auThl TOKJIa/1a MPe3eHTalueH.

«XOpoIo»

1. Cobmronenue GpopmanbHBIX TpeOOBaHUI K TOKIATY

2. 'paMOTHOE U MTOJTHOE PACKPBITHE TEMBI;

3. CamocrosTenbHOCTH B paboTe  Haa  JIOKJIAJIOM
(ucmonp30BaHMeE AOKIAI0B U3 ceTH VIHTepHeT 3amperiaercs).

4. VYwmenue pabotatb C y4yeOHOH, mpodeccrnoHaIbHON
JIUTEpPaTypoi.

5. Ymenue paboTaTh ¢ IEpHOIUUYECKON JTUTEPATYPOH.

6. He monmHo 0000111€H | c/ieNaH BBIBO/.

7. He touno odopmien OubGnmuorpadpuyeckuii CHUCOK K
noknany B cootBercTBue ¢ TpedoBanusmu 'OCT P 7.1.- 2003
«bubnuorpaduueckas 3anucek. bubanorpaduueckoe onvcanue.
OO6m1re TpeGoBaHUS U MPAaBUIIa COCTABICHUS.

8. He nmonHo co6moeHb! TpeboBaHus K 0OpMIIEHHIO T0KIa/1a.
9. He yetko copMHpOBaHBI KpaTKHE OCHOBHBIC MOJOKEHUS
JIOKJIa/Ia TIPU €T0 3alIuTe.

32




10. MimocTpanus 3aiuThl JOKIa[a TPE3eHTaUEeH.

«YAOBJICTBOPUTEJIbHO) 1. Cobnronenue GpopMaIbHBIX TPEOOBAHUM K JOKIATLY

2. 'paMOTHOE | MTOJTHOE PACKPHITHE TEMBI;

3. CamocrosTenbHOCTh B paboTe  HaA  JIOKIAJAOM
(ucrmosp30BaHME JOKIAIOB U3 ceTH VIHTepHEeT 3ampeniaercs).

4. He mnomno w3y4yeHbl ydeOHas, mnpodeccuoHanbHas
JIUTeparypa.

5. He noyiHO M3ydeHa nepuoanveCcKas JUTepaTypa.

6. He 000011eHBI ¥ HE KOHKPETU3UPOBAHBI BBIBO/IBI.

7. He TouHo odopmieH Oubmmorpaduyeckuii CIUCOK K
nokiany B coorBerctBue ¢ Tpedoanusmu 'OCT P 7.1.- 2003
«bubnuorpaduueckas 3anuch. bubanorpadpuueckoe onucanue.
OOmrre TpeOoBaHUs ¥ MPAaBHIIA COCTABIICHHUSY.

8. He cobmoieHHbI TpeOOBaHUS K OOPMIICHUIO TOKIIA/A.

9. He 4erko chopMupoBaHbl KpaTKHE OCHOBHBIC ITOJIOKCHUS
JOKJIa/1a TIPU €T 3alIHTe.

10. Nnmoctpanuss  3ammThl  JI0OKJIaja  Mpe3eHTaluei
OTCYTCTBYET

«HEYAOBJIETBOPHUTECJIbHO» He npeaAcTaBul HOKJIAaA IIO COOTBETCTBYIOIIHUM KPUTCPHUAM
OLICHUBaHUA

6.4.2. KOMILIEKT OLIEHOYHBIX CPEJCTB JIJIsSI IPOMEXYTOUYHOM
ATTECTAIIMA

IIpuMepHBbIEe BONIPOCHI K IK3aMEeHY
Aunredpa.

UYucna u BbluMciaeHus PanuonanbHble unciaa. OOBIKHOBEHHbBIE M JIECATHUYHBIE IpOOH,
IPOILIEHTHI, OECKOHEuHble Nepuoauueckue apodu. IIpumenenue apoOell M NPOLEHTOB A
pemeHuss MNPUKIAIHBIX 337a4 M3 pa3JIMYHbIX OTpacie 3HAHWMM M pPEATbHOW JKU3HM.
JeiictBuTenpHble uyMcia. PalyoHalbHble W HMppalMOHAlbHbIE 4YHclIa. ApHpMeTHYecKHue
ONepanyy ¢ JECUCTBUTEIBHBIMU 4YHcIaMU. MOIylb NEMCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, TpaBWJIa OKPYIJIEHUs, TNPUKUAKA M OIEHKAa pe3ysbTara
Berunciennii. CrerneHs ¢ 1ejsIM nokasareneM. burnom HeroroHa. Mcmone3oBanue MOAXOISIIEH
(dopMbl 3anMcu IeHCTBUTENBHBIX YUCEN Ul PElICHUs NMPaKTHUECKUX 3a/ad U IMpe/CTaBICHUS
JTaHHbIX. Apudmernyeckuil KOpPeHb HATypaJbHOW cTerneHu U ero cBoiictBa. CreneHb cC
palMoOHAIBHBIM IIOKa3aTeaeM U €€ CBOWCTBA; CTENEHb C JEHCTBUTEIBHBIM I10KA3aTEIEM.
Jlorapu¢dm umcna. CpoiictBa norapudma. JlecsiTuuHble M HaTypaibHble Jorapudmsl. CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC 4YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC M apKTaHI€HC
YUCJIOBOTO apryMeHTa. YpaBHEHUS W HEpaBeHCTBA TOXKIECTBA M TOXKAECCTBEHHBIE
npeoOpa3oBaHus. YpaBHEHUE, KOPEHb ypaBHEHHUs. PaBHOCHIIbHBIE YpaBHEHUS M ypaBHEHMUS-
cnenctBusi. HepaBeHcTBo, pemieHne HepaBeHCTBa. OCHOBHBIE METOJbl DPELIEHUS LEIbIX U
JIpOOHO-pallMOHATIBHBIX ypaBHEHUH W HEpaBeHCTB. MHOTOYJIEHBl OT OJHOW MEepeMEHHOMH.
[lenenne MHOrowieHa Ha MHOro4djaeH ¢ octarkoMm. Teopema be3dy. MHOrouneHsl ¢ LeJIbIMU
kodpduuuentamu. Teopema Buera. [IpeoOpa3zoBaHus UYMCIOBBIX BBIPRXKEHHUH, COIEpIKALINX
crenmeHn W KOpHHM. MppanmoHaneHble  ypaBHeHHs. OCHOBHBIE  METOJbl  pEHICHUS
UppalMOHANBHBIX ypaBHeHUH. IlokazarenbHble ypaBHEHHS. OCHOBHBIE METOJBl PELICHUS
noka3aTelbHbIX  ypaBHeHHH. [lpeoOpa3zoBaHue BBIpRXKEHUN, COAEPXKALIUX JIOTAPU(PMBL.
Jlorapudmuueckue ypaBHeHHA. OCHOBHBIE METOABI PEIICHHs JOrapu(PMHUUECKUX YpPaBHEHUI.
OcHoBHble  TpuroHomerpuueckue  Gopmynsl.  I[IpeoOpa3oBaHue  TPUTOHOMETPUUECKHUX
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BBIpDAKECHMN. PellleHHe TPUrOHOMETPUYECKUX ypaBHEHMM. PelleHne cucreM JIMHEWHBIX
ypaBHeHUM. Matpuiia CUCTEMbI JUHEUHBIX ypaBHeHUW. OmnpenenuTens MaTpuipl 2 X 2, ero
T€OMETPUYECKHUI CMBICI M CBOMCTBA; BBIYMCIICHHE €r0 3HAYCHUS, IPUMEHEHHUE OINpPEACIIUTENS
JUISl PELEHUs CHUCTEMbl JIMHEMHBIX ypaBHEHMU. PelleHune NpukIagHbIX 3a1ad C I[IOMOIIbIO
CHUCTEMBI JIMHEHHBIX ypaBHEHUH. lccienoBanue MOCTPOCHHOM MOJEIH C IOMOIIBI0 MaTpHIl U
onpenenuteneil. IloctpoeHne MareMaTnyeckuxX MOJENEH pealbHOW CHUTyallud C IMOMOUIbIO
ypaBHEHUHM U HEpaBEHCTB. [[puMeHEeHNE ypaBHEHUN U HEPABEHCTB K PELIEHUIO MATEMATUYECKUX
3aJa4 M 3a7ad M3 pa3M4HbIX oOnacTed Hayku U peanbHOM >ku3HM. DYHKIUU U TpaduKu
OyHKIMs, cr1ocoObl 3a1anus GyHkuuu. Bzaumuo obpartabie ¢pynkuuu. Komnosunus ¢yHKIHH.
I'padux pynkmum. InemenTapusie mpeodpazoBanus rpadukoB Gyakmuii. O0IaCcTh ONpeneacHus
¥ MHOXecTBO 3HaueHuil ¢pynkunu. Hymn pynkmun. [IpoMexxyTku 3HaKOmocTossHCTBA. YETHBIE U
Heu€étHble (ynkuuu. Ilepuoamnueckue ¢yHkuuu. IIpomMexyTKu MOHOTOHHOCTH (DYHKIHUU.
Maxkcumymbl 1 MUHUMYMbI QyHKIuu. HaumOosbliee W HanMeHblee 3HaueHUs (YHKIUW Ha
npoMexxyTke. JluHeliHas, KBagpaTH4Has MW ApOOHO-IMHEHWHAs GYHKIHH. JJIEMEHTapHOE
UCCIICIOBaHUE M TIOCTpoeHue ux rpaduxoB. CreneHHas (YHKUUS C HATYpaJbHBIM U LEIBIM
nokazateneM. E€ coiicTBa u rpaduk. CBoiicTBa M rpaduik KOpHS n-0 CTENEHW Kak (yHKIUU
o0paTHOW CTEeNeHW C HaTypalbHBIM TMoKa3areneM. [lokazarenpHas u JorapugmuuecKas
dbyHkuy, ux cBoiictBa U rpaduku. Hcmonb3oBanue rpadukoB (QYHKIMA IS peHICHUS
ypaBHeHHA. TpUroHOMETpHUYEeCcKast OKPYKHOCTh, OINPEEIEHUEe TPUTOHOMETPUIECKUX (DYHKIIMNA
YUCJIOBOIO aprymeHTa. MyHKIMOHAIbHBIE 3aBUCUMOCTH B PEAbHBIX IPOLECCAaX U SBICHUSIX.
I'paduku peanbubix 3aBucuMocTeil. Hauana maremarnueckoro ananusa [lociemnoBarenbHOCTH,
CrocoObl 3aJaHus MOCIeA0BaTeNbHOCTEH. MeTo1 MareMaTH4ecKod MHIYKIIMU. MOHOTOHHBIE U
OTPaHUYEHHBIE M1OCIEA0BATEIBHOCTU. VICTOpHS BO3SHUKHOBEHUSI MAaTEMaTUYECKOIO aHAIU3a Kak
aHanM3a OECKOHEYHO MalbIX. ApudMeTnyeckas U reoMeTpudeckas mporpeccuu. beckoHeduHo
yObIBaromias reomerpudeckas rnporpeccusi. Cymma O€CKOHEUHO YOBIBAaIOIIEH T€OMETPUUYECKON
nporpeccuu. JIMHeNWHbIN 1 3KCHOHEHIMAIbHBINA pocT. Uucno e. dopmyiia ClIOXKHBIX MPOLIEHTOB.
Hcnonp3oBaHWe MpPOrpeccuy Uil PEIICHMs pPEANbHBIX 3aJad  IPUKIAJAHOIO XapakTepa.
HenpepriBable QyHKIMM ¥ UX CBOHCTBA. ToukHM pa3pbiBa. ACUMOTOTH IrpadukoB (QyHKIUH.
CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTpe3Ke. MeTol MHTEPBAJIOB JIJIsl PEIICHUS] HEPAaBEHCTB.
[IpumeHeHre CBOWCTB HENpepbIBHBIX (YyHKUMN uisi peuieHus 3amad. l[lepBas u BTopas
npou3BoJHbIe PpyHKUIMU. OnpeneneHue, reOMeTpUUecKUi U (PU3NYECKUI CMBICT MPOU3BOAHOM.
VYpaBHeHue kacarenbHOM K rpaduky ¢yHkuuu. Ilpou3BogHBIE 3JIEeMEHTApPHBIX (QYHKIHI.
[Tpou3BoHast CyMMBI, IPOU3BEAEHUS, YACTHOTO U KOMIIO3UIIMU (YHKIMI. MHOX€eCTBa U JIOTHKa
MHoXecTBO, omepalnuu HajJ MHOXECTBaMU M UX cBoiicTBa. [lmarpammsl Oiinepa — BenHa.
IIpuMeHeHne TEeOPETUKO-MHOKECTBEHHOIO amnmnapara i ONHCAaHMs PEATbHBIX MPOLECCOB U
SBJICHUH, TpPU pELICHUM 3ajad M3 JApYrux ydeOHbIX mnpeameroB. OmpeneneHue, Teopema,
CBOICTBO MaTeMaTH4YecKOro oOBEKTa, CIEACTBHE, J10Ka3aTE€IbCTBO, PABHOCWIIbHBIE YPaBHEHUS.
Hatypanbnble u nensle uncna. [Ipumenenne npusnakos aenumoctu nensix uyucesn, HOA u HOK,
OCTAaTKOB 10 MOAYJIIO, anroputMa EBknnaa s pemeHus 3aaad B HesblX yuciiax. KoMiiekcHsie
yucia. AusreOpanyeckas M TpUTOHOMETpUYecKas (OpPMbI 3amucH  KOMILJIEKCHOTO YHCIA.
ApudmeTrnueckre onepanny ¢ KOMIUIEKCHBIMU ynciaamMu. M300pakeHne KOMIUIEKCHBIX YUCEIl Ha
KoopAauHaTHOM 1iockocTH. @opmyna Myaspa. KopHu n-oil cTeneHn M3 KOMIUIEKCHOIO YHUCIIA.
VYpaBHeHus u HepaBeHcTBa CucTeMa U COBOKYITHOCTh YpaBHEHHMI U HEpaBeHCTB. PaBHOCHIIbHBIE
CUCTeMBl W  CHCTeMbI-clieACTBUS.  PaBHOocuinbHbBIe  HepaBeHcTBAa.  OTOOp  KOpHeEH
TPUTOHOMETPUYECKUX YPaBHEHHUH C MOMOIIBIO TPUTOHOMETPUYECKON OKpYKHOCTH. Pemenue
TPUTOHOMETPUYECKUX HEpaBeHCTB. (CHOBHBIE METOJbl PpEUIEHMs] TOKAa3aTENbHBIX U
jorapumuueckux HepaBeHCTB. OCHOBHBIE METOJbl PEUICHHUS UPPALUOHAIBHBIX HEPaBEHCTB.
OCHOBHBIE METOABI PELICHHUsS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX, WPPAaLUOHAIBHBIX,
MOKAa3aTeNbHBIX M JIOTApU(PMUUYECKHX YpaBHEHUH. YpaBHEHHs, HEPAaBEHCTBA U CHCTEMBbI C
napaMmerpamu. [IpumeHeHNe ypaBHEHHH, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEMAaTHUYECKUX
3a]a4 U 3a7a4 U3 pa3InYHbIX o0acTell HayKH U peaJbHOU JKU3HU, HHTEPIPETALHs OTYyUECHHBIX
pesynbraroB. @yHkimu u rpadpuku ['paduk xommozunuu ysxuuii. 'eomerpudeckne oO6pa3sbl
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YpaBHEHHMI W HEPaBEHCTB Ha KOOPAMHATHOW IUIOCKOCTH. TpuUroHOMeTpHyecKHe (QYHKIHH, UX
cBoiicTBa U rpaduku. ['paduyeckue METOAbl pelieHNus YypaBHEHUN U HepaBeHCTB. [ paduueckue
METOABl peIleHus 3anad ¢ mapamerpamu. Vcmonmp3oBaHue TpaduKoB (QYHKIUN I
MCCJIEOBAHMSI IPOLIECCOB U 3aBUCUMOCTEH, KOTOPBIE BOZHUKAIOT IIPU PELICHUM 3a1a4 U3 JPYTUX
y4eOHBIX MpPEIMETOB W peanbHOM xu3HU. Hauana maremarnueckoro anamusa IIpumeHnenue
IPOM3BOJHOW K MCCIEJOBAHUIO (PYHKUMH Ha MOHOTOHHOCTb M JKCTpeMyMbl. Haxoxnenue
HanOOJBIIET0 M HAMMEHBIIEr0 3HAuYCHHH HeNpephlBHOM (yHKIMHM Ha oTpeske. llpumenenue
IIPOM3BOJHOM NIl HAXOXACHHA HAWIYYIIEro peleHWs B IPUKIAJAHBIX 3a7adax, sl
OTpeNeNIeHUs] CKOPOCTH M YCKOPEHHs IMpolecca, 33aJaHHOTO (OpMyJIod WM TpadUKOM.
ITlepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. IlepBooOpasHble 3lIEMEHTapHbBIX
¢ynkunii. IlpaBwia HaxoxaeHus mepBooOpasHbiXx. MHrterpam. ['eomerpuueckuii  cMbIca
uHTerpana. Beruncnenue omnpeaenéHHoro uHrerpaiga mo ¢opmyne Herorona — JleitOnwuia.
[lpumeHenne wWHTETpana Uil HAXOXKACHUS IUIOMIAAeH IUIOCKHX ¢Guryp u 00BEMOB
reomerpuueckux Teis. [Ipumeps! pemeHuil quddepeHunanbHbIX ypaBHeHUH. MaTeMaTuueckoe
MOJICJIMPOBAHHE PEATBHBIX MIPOLIECCOB C NOMOILBIO AU(PepeHInaNbHBIX YPaBHEHUH.

I'eomerpus

[Tpsimble M MIOCKOCTH B IpocTpaHcTBe (OCHOBHBIE MOHATHS CTEpeoMeTpuu. Touka,
npsiMasi, TNIOCKOCTh, MPOCTPAaHCTBO. [IoHsATHE 00 aKCHOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUM M CIEACTBHS W3 HHUX. B3auMHOE pacnonoXeHue IpsMBIX B
IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, IapajUIeIbHbIE M CKpelMBaromuecs mnpsamele. [IpuzHaku
CKpEIMBAIOIIMXCSA MNpsAMBIX. [lapauienpHOCTh NPAMBIX M IIJIOCKOCTEM B MPOCTPAHCTBE:
NapaJuleJbHbIE NIPSIMBIE B IPOCTPAHCTBE; IAPAIUIEIBHOCTh TPEX NPIMBIX; MNapaJUICIBHOCTD
npsAMoil u miockoctu. [lapamienbHoe U LEHTpalbHOE NPOEKTUPOBaHMUE, U300pakeHue (uryp.
OcHOBHBIE CBOWCTBa MAPAJLICIBHOTO MPOSKTUPOBaHUs. M300pakenue Guryp B mapajuieibHON
IPOEKLIHH. YIJIBI C COHANpPAaBICHHBIMU CTOPOHAMH; YroJl MEKIY NPAMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh IIOCKOCTEN: MapaiebHbIE IJIOCKOCTH; CBOMCTBA MapaJlIeIbHBIX INIOCKOCTEM.
[Ipocreiimne mnpocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpasAp, Hapaliesienunes;
IIOCTpoeHne ceueHui. [leprneHIuKyIIpHOCTh NPSMOM M IIOCKOCTH: IEPHEHIUKYISIPHBIC
IpsIMBIE B IPOCTPAHCTBE, NPSIMBbIE MTAPAJIENbHBIE U NEPIEHIUKYIIAPHBIE K IUIOCKOCTH, IPU3HAK
NEPNEHAUKYISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMOW NEpPHEHAUKYJISIPHON
IUIOCKOCTH. OpTOroHaIbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 MIIOCKOCTH, MPOEKIUs (PUTyphl Ha MIOCKOCTb.
IlepneH AUKYIAPHOCTD IUIOCKOCTEN: MPU3HAK MEPIEHIUKYISPHOCTU ABYX ILUIOCKocTer. Teopema
o Tpéx mnepneHaukyisapax. 44 Ilpumepnas paGodas mporpamma YTibl B NPOCTPAHCTBE: YIroj
MEXIYy MNpsSMON M IIJIOCKOCTBIO; JBYTPAHHBIA Yroj, JUHEHHBIA Yrojl ABYIPaHHOIO YIJIa.
TpéxrpanHelii U MHOrorpaHsble yribl. CBOHCTBa IJIOCKMX YIJIOB MHOTOTPaHHOTO YIJia.
CBolicTBa IUVIOCKHUX M JIBYTPaHHBIX YIVIOB TPEXIPAaHHOrO yria. TeopeMbl KOCUHYCOB M CHHYCOB
JUIsL TPEXTPAHHOIO yria. MHOrorpaHHMKM Bubl MHOTOIpaHHHUKOB; Pa3BEPTKA MHOIOTPAaHHUKA.
[Tpu3ma: n-yrosibHasi mpu3Ma; MpsiMas U HaKJIOHHAs NPU3MbI; OOKOBast M MOJIHAs MOBEPXHOCTh
npusMsl. [lapamuenenumen, npsAMOYroiabHBIN IMapajuleNenue] U ero cBoucrea. Kpardaimmue
IyTH Ha IIOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Tugaropa. [Tupamuna: n-yronpHas nupaMuja; npaBuibHas U yced€HHas nupamuabl. CBolicTBa
pEOGep 1 OOKOBBIX I'paHel MPaBUIbHON mupamujbl. [IpaBuIbHBIE MHOTOTPAHHUKU: MPaBUIIbHAS
IpuU3Ma W IpaBUJIbHAs NUpaMUIa; NpPABWIbHAS TPEYrojbHas IHpaMUa M IPaBUIbHBIN
TeTpa’rip; Ky0. IlpencraBieHune o MpaBUIBHBIX MHOTOIPAHHHMKAX: OKTa’Jp, AOACKAdAp H
MKocadlp. BrluucieHne s1eMEHTOB MHOTOTPaHHMKOB: p&Opa, AuaroHanu, yriel. [lmomans
OOKOBOI MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSMON MPU3MBI, IJIOIA/lb OCHOBaHUMH, TeOpeMa
0 OOKOBOW TOBEPXHOCTH MpsIMOM Tpu3Mbl. [lmomans OOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
IPAaBWIBHOM NHMpaMubl, TeopeMa O IUIoIagu yceu€éHHoW nupamuabl. Cummerpus B
MPOCTPAHCTBE. JJIEMEHTHl CHMMETPUM MpPaBWIbHBIX MHOTOTpaHHUKOB. CHMMeETpus B
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IIPaBWJIBHOM MHOTOTPaHHUKE: CUMMETpPHs Napajuleienunesia, CAMMETPUs TIPAaBUIBHBIX MPHU3M,
CUMMETpUs NIPaBUIBbHON NUPaMUIbl. BEKTOpEI U KOOpANHATEI B IpOCcTpaHcTBe [oHATHSA: BEKTOD
B IIPOCTPAHCTBE; HYJEBOM BEKTOp, [UIMHA HEHYJIEBOI'O BEKTOpA; BEKTOPbI KOJUIMHEAPHBIE,
COHAIIPABJICHHBIC U ITPOTUBOIIOJIOKHO HAIPABICHHbIE BEKTOPBI. PaBeHCTBO BEKTOPOB. [leiicTBuUs
C BEKTOPAaMHU: CJIOKEHUE U BBIUUTAHUE BEKTOPOB; CyMMa HECKOJBKHMX BEKTOPOB; YMHO)KEHHE
BEKTOpa Ha 4yuciio. CBOWCTBA CIIOKEHHs BEKTOPOB. CBOMCTBA yMHOXEHHMS BEKTOpa Ha YHUCIIO.
IlonsiTne KoMIUTaHApHBIE BEKTOpbl. IIpu3HAaK KOMIUIAaHApHOCTH TPEX BEKTOPOB. lIpaBuio
napauienenunena. Teopema o pasiloKE€HUH BEKTOpAa MO TPEM HEKOMILIAHAPHBIM BEKTOPaM.
[TpsimoyronbHast cuctemMa KoopauHAT B IHpocTpaHcTBe. KoopauHatel BekTopa. CBsizb MEXIy
KOOpJAMHATAMH BEKTOpPAa M KOOPAMHATAMU TOYEK. YTOJI Mexay Bekropamu. CkanspHoe
npousBeneHue BekTopoB. Tenma BpameHus IloHsaTus: muiIMHApUYECKass IOBEPXHOCTD,
KOHHMYECKasi IOBEPXHOCTb, cdepuyeckas IOBEPXHOCTb, oOpazymouue mnoBepxHocTed. Tena
BpALCHUS: IIIIMHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacmnonoxenue chepbl
U IUIOCKOCTH; KacaTelbHasl IUIOCKOCTh K cdepe. V300pakeHue Ten BpalleHHsl Ha IIOCKOCTH.
Pa3zéprka mmnmHapa u konyca. Cummerpusi cdepsl u mapa. O6béM. OCHOBHBIE CBOICTBa
00bEMOB Ten. Teopema 00 00bEME MPSIMOYroJBHOIO Hapajliesienunesa u ClIeICTBUS U3 HeE.
OO0béM mpsIMOM M HAKJIOHHOM MNPU3MBbI, IWIMHApPA, NUpamMuabl U KoHyca. OO0BEM mapa u
mapoBoro cermMeHTta. KomOuHanuum ten BpalieHHss U MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B
IWIMHJP, ONMCcaHHas okoio nuiauHzapa. [lepecedenue cdepsl u mapa ¢ miockocteio. Kacanue
mapa u chepbl MI0cKoCcThio. [ToHATHE MHOrorpaHHHKa, ONMHUCAHHOIO OKOJIO c(epbl, chepsl,
BIIMCAHHOW B MHOI'OTPAHHUK WJIM TeJO BpaileHus. [lnomans noBepxHOCTH LMIMHIPA, KOHYCA;
wiomaab chepel U e€ yacreil. Ilogobue B mpoctpancTBe. OTHOLIEHHE OO0BEMOB, IUIOLIA/EH
noBepxHocTel mofo0HbIX ¢uryp. IIpeodpasoBanue momodusi, romoTeTusi. Pemenne 3amad Ha
IUIOCKOCTH €  MCIIOJBb30BAaHMEM CTEpEOMETpUYEecKMX MeTonoB. IloctpoeHne ceueHun
MHOTOTPaHHHUKOB U TEJI BPALLEHUS: CEUEeHUs HUINH/Ipa (MapajljIesIbHO U MEPIEHANKYIISIPHO OCH),
ceueHMsI KoHyca (ImapajjielIbHoe OCHOBAHHIO M MPOXOAAIIee Yepe3 BEpIINHY), CeUYEHUs IIapa;
METO/Ibl MTOCTPOCHUSI CEUEHUN: METOJ CJEA0B, METOJ BHYTPEHHErO IPOEKTUPOBAHUS, METOJ
IIEpeHOCa CEKYLIEH IUIOCKOCTH. BEKTOpsl M KOOpAMHATHI B IIPOCTPAaHCTBE BekTopbl B
npoctpanctBe. Omnepanuu Haja BekTopaMu. BekTopHoe yMHOKeHHE BekTopoB. (BolicTBa
BEKTOPHOr0 yMHOXXEHHUs. IIpsiMoyrosnbHas cuctema KoopauHaAT B npocTpaHcTBe. KoopauHaTsl
BeKkTOopa. Paznoxenue Bekropa mo 0Oaszucy. KoopamHaTHO-BEKTOPHBIH METOJl MpHU pelIeHUU
reoMeTpuuecKux 3agad. J[BUKeHHs B MpocTpaHCTBe J[BuxkeHus mpoctpaHcTBa. OTOOpaskeHHs.
JIBmkenust u paBeHCTBO (uryp. O6mue cBoiicTBa ABMKEHUN. Buibl qBMKEHUI: napauieabHbINd
IIEPEHOC, ILEHTpalbHAas CUMMETpUS, 3€pKajlbHas CHMMETPHs, IOBOPOT BOKPYI IPSIMOH.
[TpeoOpa3zoBanus noxobus. [lpsimas u coepa.

J1eMeHThI TCOPpHUH BQpOﬂTHOCTeﬁ H MAaTeMATH4YeCKOI JOTUKHA

Oinepa. kmacc I'pad, cBs3bil rpad, nmyrm B rpade: mukiasl u nenu. CreneHb
(BaseHTHOCTD) BepmuHbl. ['padsl Ha mmockocTu. [epeBns. CiayyaiiHble SKCIIEPUMEHTHI (OTIBITHI)
U clly4yaifHble cOObITHSA. DJeMeHTapHble COOBITHS (MCX0bI). BeposTHOCTh ciiy4aifHOrO COOBITHSL.
bnuzocts 4actoTel M BepOSATHOCTH cOObITHH. CiydailHble ONBITEI C PaBHOBO3MO>KHBIMHU
AJIEMEHTApHBIMH  COOBITUSIMHU. Omnepanuu HaJl COOBITUAMHU: IepecedeHue, OOBbeANHEHHeE,
MPOTUBOIIOJIOXKHBIE COOBITHS. [lnarpammbl Diiniepa. Dopmyrna CIOKEHUS BEPOSITHOCTEH.
VYcnoBHas BEPOATHOCTb. YMHOMKEHHME BEpOSTHOCTEH. JlepeBO CIly4ailiHOIO JKCIIEPUMEHTA.
®opmyna monHoi BepostHocTH. Dopmyna baiteca. HesaBucumbie coObiTusi. bunapHbIi
CllyyailHbIi OMBIT (MCIBITaHUE), ycmex W Heynada. HesaBucumble wucnbitanus. Cepus
HE3aBHCHUMBIX MCHBITaHUM A0 nepBoro ycnexa. [lepecranoBku u ¢akropuan. Yucno coueTaHui.
Tpeyronsuuk Ilackans. ®opmyna OunHomMa HproToHa. Cepusi He3aBUCHMBIX HCHBITAHUN
bepuymmu. CnydaiiHplii  BbIOOp ©3 KOHEYHOM COBOKymHOcTH. CrydaifHass BeNIMYMHA.
Pacnipenenenune BeposiTHocTel. Jlumarpamma pacnpeneneHus. Onepanuu Haja  CiaydailHBIMU
BenMYMHaMu. buHapHas ciydaliHas BenuuuHa. [IpuMmepsl pacnpeneneHuii, B TOM 4HCIIE
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reoMerpuueckoe u OmHOMHanmbHOe. COBMECTHOE pacIpeleieHHe IBYX CIIyYalHBIX BEJIHYUH.
HeszaBucumble ciydyaliHble BEIMYMHBI. MareMaTH4YecKoe OXKHAAHUE CIy4alHOW BEITUYMHBI
(pactipenenenusi). [lpuMepsl TNpUMEHEHHS MATEMAaTHYECKOTO OXHAAHUS (CTpaxoBaHUE,
jgotepes). MaTemMaTuyeckoe OXXKHJIaHWE OWHApHOW CIIy4yallHOW BeIMYHMHBL. MaTeMaTH4ecKoe
OKUJAHUE CYMMBI CIIy4alHBIX BEJIMYMH. MaTeMaTH4eCcKOe OXHJIaHWE TIE€OMETPUUECKOro U
OMHOMHUATIBHOIO pacnpeaeneHuil. Jlucnepcus U cTaHAapTHOE OTKJIOHEHHUE CITy4yalHOM BETUYHHbI
(pactipenenenusi). Jucnepcuss OMHApHOM CiydallHOM BeNWuYUHBIL. MaTeMaTuyeckoe OxXuiaHue
MIPOU3BEJICHNUA W JUCHEPCHUs CYMMBl HE3aBHUCUMBIX CIy4alHbIX BenuuyuH. Jlucmepcus u
CTaHJApTHOE OTKJIOHEHHE OMHOMHAIBHOTO pacmhpeaeneHus. Jlucnepcuss M CTaHIApTHOE
OTKJIOHEHHE reoMeTpuueckoro pacrpeaeneHus. HepaBenctBo YeOwiméBa. Teopema YeOniména.
Teopema bepaymmm. 3akoH OonbIuX yucesl. BeIOOpoUHBI MeTO nccienoBanuii. Beibopounbie
xapakTepucTuku. OleHHBaHHE BEPOSTHOCTU COOBITHS MO BBHIOOPOYHBIM JaHHBIM. [IpoBepka
IIPOCTEUIINX THUIIOTE3 C IIOMOINBK HM3Y4YEHHBIX pacnpenencHuil. HemnpepbiBHbIE ciiydaiiHble
BenuuuHbl. [lpumeppl. @DyHKIHS IJIOTHOCTH BEPOSTHOCTH pacmpenaesieHus. PaBHomepHoe
pacnpezesieHue M €ro CBOWCTBA. 3ajauM, NMPHUBOJSALIME K IOKA3aTEIbHOMY pPaclpeesCHUIO.
3ajaun, NPUBOJAIIME K HOPMalIbHOMY pactpeesneHno. DyHKIMS IIIOTHOCTU BEPOATHOCTHU

MOKa3aTeJIbHOTO  pacrhpeaesieHus, (YHKIUS  TUIOTHOCTH  BEPOATHOCTH  HOPMAJIBHOTO
pacnpenenenus. DyHKIUS TMIOTHOCTH U  CBOWCTBA HOPMAJIBHOTO  pacIpeieieHHs.
[TocnenoBareIbHOCT,  OAMHOYHBIX  HE3aBUCHMBIX  COOBITWM. 3amadyu, NPUBOASIIUE K

pacnpenenenuio [lyaccona. KoBapuanus aByx ciydaitHeix BenuuuH. KosddunmeHT nuHeiHOM
Koppensinuu. CoBMeCTHbIE HAONIOAEHUS JBYX BENWYHMH. BpIOOpOUHBId KO3 GUIHEHT
Koppemsauuu. Paznuyme MeEXAy JIMHEWHOW CBS3bI0 M NPHUYMHHO-CICJACTBEHHOW CBS3BIO.
JIuneiiHas perpeccus ¥ METO/I HAUMEHBIINX KBaPaTOB.

KpnTeplm N IIKAJbI OICHUBAHUA l'[pOMC)KyTO'lHOﬁ arrecranmum

IlIkana ¥ KpUTEPUH OLIEHKHU (IK3aMEH)

OTan4Ho Xopoio YaosaersopureabHo | HeynoBiaerBopuTeabHO
1. ITostHO pacKpsITO 1. OtBer 1. HenonHo unu 1. Conepxanue
COJIepXaHue BOIIPOCOB | YAOBJIETBOPSET B HEIOCIJIEI0BATEIbHO Marepuaia He
Ouinera; OCHOBHOM PacKphITO PacKpBITO.
2. Marepuan U3J10kKeH TpeOOBaHUSAM Ha coJiepyKaHue 2. Omunbxu B
IrPaMOTHO, B OLICHKY «5», HO Marepuana, HO OIpEIETICHUN TTOHATHUH,
OIIPEEICHHON IIPU 3TOM MOXKET IOKa3aHo o01ee HE UCII0JIb30BajIach
JIOTHYECKOH HUMCETH CIICAYIOIINEC IIOHUMAaHHEC BOIIPOCa U | TCPMHUHOJIOTHA B OTBCTE.
MIOCJIEIOBATEIbHOCTH, HEJOCTaTKH: IPOJAEMOHCTPUPOBAaHbI
IMpaBUJILHO 2. B n3noxennu YMCHUA, JOCTATOUYHBIC
UCIIOJIB3YETCS JOTIYILIEHbI JUISL JAJIbHEUILETO
TEPMUHOJIOT U, HeOobIINe YCBOEHUS MaTepHaa.
3. ITokazaHo ymeHue npobersl, He 2. Umenuce
HITIOCTPUPOBATH HNCKa3uBIINC 3aTPYAHCHUA U
TEOPETUYECKHUE colepKaHue JIOMYIIEHbI OIIMOKU B
ITOJIOKEHUS OTBETA; ONpEeIETICHUN
KOHKPETHBIMU 3. Jlomny1ieHsl OMH | IOHATUH,
npuMepamu, IpUMEHATL | - IBA HEAOUYCTA IIPU | UCITIOJIb30BaHUHN
UX B HOBOI CHUTYyalllH; OCBELLEHUU TEPMHUHOJIOTHH,
4. OCHOBHOTO HCIIPABJIEHHBIE M10CTIE
IIpoieMOHCTPUPOBAHO | COAEPIKAHMS HECKOJIBKUX
YCBOEHUE paHEe OTBETA, HaBOJSALIUX BOIPOCOB;
W3YYEHHBIX ucnpasiieHnble o | 3. IIpu HenmosHOM
COIIYTCTBYIOIIUX 3aME€4YaHUIO 3HaHUHU
BOIIPOCOB, JK3aMEHAaTopa, TEOPETUUECKOIO
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c(hopMUPOBAHHOCTH
YMEHUU U 3HAHWM;

5. OTBeT npo3Byyal
CaMOCTOSTENBHO, 0€3

HaBOJAIIHUX BOITPOCOB.

4. JlomyuieHbl
omnOka nin 0oiee
JIBYX HEJIOYETOB
MIPH OCBEIICHUH
BTOPOCTETICHHBIX
BOIIPOCOB, KOTOPHIC
JIETKO
WCIIPABIIIOTCS 110
3aMeYaHUIO
JK3aMEeHATOPA.

MaTepHasa BbIBIICHA
HEJI0OCTaTOYHAas
c(OPMHPOBAHHOCTh
YMEHUH U 3HAHUM.
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