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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:

OO6meobpa3oBaTenbHas AWCHMILIMHA «MareMaTtuka» SBISETCS 00S3aTeIbHOW  YacThIO
obmieoOpazoBarenpbHOro IuKiIa obpazoBarenbHOU mporpamMmbl CIIO B coorBerctBum ¢ ®I'OC mo
cnenuanbHocT 38.02.08 Toprosoe aeno.

Pa6ouas mporpamma OVII.04 «MatemaTuka» npeaHa3sHadyeHA Ui YIIIYOJICHHOTO W3Yy4YeHUS
npeaMera B MpodeccuoHambHBIX 00pa30BaTeNbHBIX OpraHU3alUsIX, PEATU3YIONINX 00pa30BaTEIbHYIO
MporpaMMy cCpeAHero o0iiero odpa3oBaHus B Ipeleiax OCBOCHHS 00pa3oBaTeNIbHON MpOrpamMMbl
cpennero npodeccruonansHoro oopazoanus (OIl CIIO) Ha 6aze OCHOBHOrO 001Iero 0Opa3OBaHMS
IIPU MOATOTOBKE CIIELUAIMCTOB CPEJHET0 3BeHa 10 cnenuanbHocTh 38.02.08 Toprosoe neno.

1.2. llesb ¥ MJIaHUpPYeMble Pe3yJbTAThl 0CBOEHUS THCHHUIINHBI:
Hemsvu quctumumasl OYI1.04 «MaremaTrkay sIBISIOTCS

e (opMHUpOBaHHE NPEACTABICHUNH O MAaTEMaTHKE 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
pohecCuOHANBbHOM e TENIbHOCTH, @ TAKXKe IOCJIEYIOIIEro 00y4eHUs B BBICIIEH IIKOJIE;

® OBJAJICHUE MAaTeMaTHYECKUMHM 3HAHUSMM U YMEHUSAMH, HEOOXOJIMMBIMU B IOBCEIHEBHOU
KHU3HH, JJI U3YYEHUs ILKOJIbHBIX €CTECTBEHHOHAYUYHBIX MUCLMIUIMH Ha 6a30BOM ypOBHE, AJIS
noiydeHuss oOpa3oBaHus B OOJNACTSIX, He TPEOYOMMX YrIIyOJeHHOH MaTreMaThu4ecKon
MOJITOTOBKH;

® BOCHUTAaHHME CpEACTBAMU MAaTEMaTHUKU KYJIbTYpbl JIMYHOCTH, HOHMMAHHS 3HAUYUMOCTH
MaTEMaTHKU JJI HAyYHO-TEXHMUYECKOTO MPOrpecca, OTHOIIEHHWS K MAaT€MaTHUKE KaK K 4acTH
00lIeYeIOBEYECKON KyJIbTypbl 4epe3 3HAKOMCTBO C HCTOpUEH pa3BUTUS MaTeMaTHKW,
JBOJIIOLMEN MATEMAaTUYECKUX UJIEH.

B cooTBercTBUM € TOCTaBIEHHBIMH LEISIMM TPENOJaBaHHWE JUCLUIUIMHBI peatu3yer
CIIENYIOIINE 3aJa4H:

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

® OBJIAJICHUE CTAaHJAPTHBIMU [PUEMaMU pPEIIEHUS pPAlMOHAIBHBIX M HUPPALMOHAIIBbHBIX,
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 MOHSATHSMH O IUIOCKUX U IPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢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 pellieHus: TeOMETPUUYECKUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJIEp’KaHUEM;

® OBJIaJICHUE HaBbIKAMU HCIIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM MpPU PELICHUU
3a1a4



Nzyuenne mucumminabl  OVYILL.04  «Marematnkay B 00pa3oBaTeNbHON  Mporpamme
obecrieunBaeT GOPMHUPOBAHUE CIEAYIOIINX PE3YIbTaTOB!

JIMYHOCTHBIX:

e CchOpPMHPOBAHHOCTh MPEJACTABICHUN O MaTeMaTHKe KaK YHUBEPCAJIbHOM s3bIKE€ HAYyKH,
CPEICTBE MOJEIMPOBAHMS SABJICHUN U NPOLIECCOB, UAEAX U METOAaX MaTEMaTUKH;

¢ [IOHMMaHHUE 3HAYUMOCTH MAaTEMAaTUKHU JUIs HAYYHO-TEXHHUYECKOIO IPOrpecca;

e chOpMHPOBAHHOCTh OTHOILIEHHS K MAaTeMaTHKE KaK K 4acTh OOIIEYeTOBEUECKON KYIbTYpHI
4yepe3 3HAKOMCTBO C UCTOPHUEH Pa3BUTHUS MAaTEMATHUKH, SBOJIIOLIMEH MaTEMaTUYECKUX UIIEH;

® Da3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXXKEHUS, aITOPUTMHUYECKON
KyJIbTypbl, KPUTHYHOCTH MBIIJICHUS Ha ypOBHE, HEOOXoauMOM Juig  Oyamymien
poeCCHOHATILHOM AEATEIbHOCTH, I IPOA0JDKEHNs 00pa30BaHus U caMOo00pa30BaHMs;

® OBJIQJICHUE MAaTEMAaTHYECKUMH 3HAHUSMH U YMEHUSMH, HEOOXOAWMBIMH B TIO BCEIHEBHOU
KU3HM, JUII OCBOCHMSI CMEXHBIX €CTECTBEHHO-HAyYHbIX JUCLHUIUIMH MW JHUCLUILIMH
npoeCCUOHATIBHOIO LHUKJIA, JUIsl HOJIy4deHus oOpa3oBaHMs B 001acTAX, HE TpeOyromux
yr1yOJIeHHON MaTeMaTHYeCKOW OTOTOBKH;

® TOTOBHOCTb U CIIOCOOHOCTH K O0Opa30BaHMIO, B TOM YHCIIE CaMOOOPa30BAHUIO, HA IPOTSKEHUH
BCEH KU3HU,

® CO3HATeJbHOE OTHOIIEHHWE K HENPEpPhIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIELIHON
poheCCHOHATTLHON 1 00IIECTBEHHOH IEATEIIEHOCTH;

® TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSITEJIbHOM TBOPUECKOM U OTBETCTBEHHOMN JEATENbHOCTH;

® TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTpYAHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTENIbHOM,
OOIIECTBEHHO TIOJIE3HOHM, y4eOHO-MCCIIEOBATENbCKON, TMPOEKTHOW M JIPYTHX BHJAAX
JESTENIbHOCTH;

® OTHOIIEHHE K MPO(PECCHOHATBHON IESATEIBHOCTH KaK BO3MOXXKHOCTH YYacTHS B PEIICHUU
JIMYHBIX, OOLIECTBEHHBIX, FOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX IIPOOIIEM.

MeTanpeaMeTHbIX:

® yMEHHE CaMOCTOSATEIbHO ONPEAEIATh LENN AESITENbHOCTH U COCTABIATh IUIaHbI I€ATEIbHOCTH;

®  CaMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEITEIbHOCTD;

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

e BBIOMpATH YCHELIHbIE CTPATErMH B PA3IUYHBIX CUTYaLlUsX;

e YyMEHHE MPOAYKTHBHO OOLIAThCS U B3aMMOJAEMCTBOBATH B IPOIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBaTh [O3ULUU JIPYTUX YYAaCTHUKOB JAESITEIBbHOCTH, 3(P(PEKTUBHO
pasperiatb KOH(IUKTHI;

e BIAJCHHE HaBbIKAMM  IIO3HABATEJIbHOM, Yy4eOHO-MCCIENI0BAaTENbCKOM M  IPOEKTHOM
NeSITeIbHOCTH, HaBbIKaMU pa3pelieHus 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
NeSITeIbHOCTH, BKJIIOYasi YMEHHE OPUEHTHPOBATHCS B Pa3IMUHBIX MCTOYHHUKAX MH(OpMAINH,
KPUTHYECKH OLIEHUBATh M HHTEPIPETHPOBATH HH(GOPMAIMIO, MOIYYAEMYI0 M3 Pa3IUUHBIX
HCTOYHUKOB;

® BIAQJCHHUE A3BIKOBBIMU CPEICTBAMHU: YMEHHE SICHO, JJOTUYHO M TOYHO H3JIaraTb CBOIO TOUKY
3peHus, UCIIOJIb30BaTh aI€KBATHBIE SI3IKOBBIE CPECTBA;



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

® [IEJIEYyCTPEMJICHHOCTh B TIOMCKaX W TNPHUHATHU PEHICHUH, COOOpa3uUTENbHOCTh M WHTYHIIHA,
Pa3BUTOCTb IPOCTPAHCTBEHHBIX MIPEACTABICHUN.

IIpeamerHbIxX:

e chopMHpPOBAHHOCTH MPEJCTABICHUI O MaTeMaTHKe KaK 4acTU MHUPOBOM KYJIBTYpbl U MecCTe
MaTEeMaTHKU B COBPEMEHHOM IIUBUIIM3AIINH, CTIOCO0AX OMMCAaHUS SIBJICHUN peallbHOrO MUpPa Ha
MaTEeMaTUYECKOM SI3BIKE;

e chopMHpPOBAaHHOCTH TMPEJICTABICHUM O MAaTEeMAaTUYECKUX TMOHATHSAX KaK BaKHEHIIUX,
MaTeMaTUYECKUX MOJIETSAX, MO3BOJISIIOLIMX OINHUCHIBATh M U3y4aTh pa3Hble MPOLECCHl U
SIBJICHUS;

¢ [OHUMaHHE BO3MOXXHOCTU aKCMOMATUYECKOTO MOCTPOCHUSI MATEMAaTUYECKUX TEOPUIL;

® BJQJCHHE METOJAAMH JI0KAa3aTEJIbCTB M aJTOPUTMOB pEUICHUS, YMEHHE WX TIPUMEHSTD,

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

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

® UCIIOJB30BAaHUE FOTOBBIX KOMIBIOTEPHBIX IPOrPaMM, B TOM YHCIIE ISl IOMCKA MIYTH PELICHUS
Y WUTIOCTPALMU PEUIEHUS YPABHEHUN U HEPABEHCTB;

e chOpMHPOBAHHOCTD IPEJICTABICHU 00 OCHOBHBIX MOHATHSAX MAaTEMAaTHUYECKOTO aHaW3a U UX
CBOMCTBaxX, BIAJCHHE YMEHHEM XapaKTepH3oBaTh IoBeleHHE (DYHKIUH, HCHOIB30BaHUE
MOJYYCHHBIX 3HAHWWM JUIi ONMCAaHMS M AaHAJIW3a PEaJIbHbIX 3aBUCUMOCTEH; BIaJICHUE
OCHOBHBIMH TOHSTHSIMH O IUIOCKUX M IMPOCTPAHCTBEHHBIX T'€OMETPUUYECKU X (Urypax, UX
OCHOBHBIX CBOMCTBAX;

L4 C(bOpMI/IpOBaHHOCTB YMCHUS pacClio3HaBaTb TCOMETPHUUICCKUC CI)I/Il"ypr Ha 4CpTCKax, MOACIIAX U
B pCaJIbHOM MUPC;

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

e chopMHpPOBAaHHOCTH MPEICTaBICHUM O MIpoleccax U SBIEHUSX, WMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MUPE, OCHOBHBIX MOHATHIX
JJIEMEHTAPHOU TEOPUH BEPOSATHOCTEM;

e c(hopMHpPOBAHHOCTH YMEHUN HAXOAUThH U OLIEHUBATH BEPOSATHOCTH HACTYIJIEHUS COOBITUI B
MPOCTENIINX MPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKH CIy4YallHbIX BEIHYUH;

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

Ymers:

e  OIIEpUPOBATH NOHATUAMU: OIIPENEIECHUE, AaKCHOMA, TEOPEMA, CIIEICTBUE, CBOWCTBO,
MPU3HAK, J0KA3aTelbCTBO, PABHOCHIBHBIE (POPMYITHPOBKH; (POPMYIHpPOBATH OOpaTHOE |
IIPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAWTH IPUMEPBI M KOHTPIPHUMEPHI, HCIIOIb30BATH
METOJI MAaTeMaTH4E€CKOW MHIYKIIMH; MPOBOAUTH JTOKA3aTEIbHBIE PACCYKICHHUS IMPU PELICHUH
3a/1a4, OLIEHUBATh JIOTUYECKYIO IIPABUIIBHOCTD PACCYXKICHUI;

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



OTIepHPOBATH MOHATUAMU: Tpad, CBSI3HBIN rpad, 1epeBo, UKL, Tpad 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 HplOTOHA; MpUMEHSATh KOMOWHATOpHBIE (AKTHI U PACCYXKICHUS IS
pelieHus 3a1ay;

ONEpPHUPOBATH MOHATUSAMH: HATYpaJIbHOE YHCIO, IEJI0€ YHUCIO, OCTaTOK IO MOAYIIIO,
palMoHaNbHOE YHCIIO, HWpPpAlMOHAIBFHOE YHCIO, MHOXKECTBA HATYypPAJIbHBIX, IIEJIBIX,
panMoHaNbHBIX, JACHCTBUTEIBHBIX YMCEN; MCIIOIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHbIIHHA
OOIIMI JenuTeNb M HauMeHblee olllee KpaTHoe, aaroput™ EBKIHMza mpu pemeHuH 3ajad;
3HAKOMCTBO C Pa3JIUYHBIMH IMO3ULIIMOHHBIMU CUCTEMaMU CUUCIICHHUS;

OIEpUPOBATh MOHATUSMU: CTENEHb C IIEJIBIM IOKa3aTeleM, KOpeHb HAaTypajbHOW CTENeHH,
CTENeHb C paIlMOHAJIBHBIM I[IOKA3aTeJeM, CTeNeHb C JCHCTBUTENbHBIM (BELIECTBEHHBIM)
roKasaresem, jJorapudm ymucia, CHHYC, KOCUHYC W TAaHT'€HC ITPOU3BOJIBLHOTO YUCIIA;
ONEpPHPOBATH TMOHATUSAMH: TOXKIECTBO, TOXJECTBEHHOE NpeoOpa3oBaHUe, YypaBHEHHE,
HEPaBEHCTBO, CUCTEMa ypaBHEHUU M HEPABEHCTB, PABHOCHIIBHOCTh YPABHEHUH, HEPABEHCTB H
CHCTEM, paliOHAIbHBIC, UPPAIMOHAIbHBIC, TTOKA3aTeNbHbIE, CTEIIEHHBIE, JoTapu(MuIecKue,
TPUTOHOMETPHUYECKUE YpaBHEHHs, HEPAaBEHCTBA M CHCTEMBI, YMETh pElIaTh YpaBHEHHS,
HEPaBEHCTBA U CHCTEMBI C IOMOIIBIO Pa3IMYHBIX TPUEMOB; PeIIaTh YpaBHEHH, HEPABEHCTBA U
CUCTEMBI C MapaMeTpoM; NPUMEHSATh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISl pPEIICHUS
MaTeMaTHYeCKUX 3aJad W 3aJa4 W3 pa3IUYHbIX O00JacTel HayKd M peanbHOW KHU3HU;
OTepUPOBATh MOHATUSAMU: Tpapuk GyHKIUH, oOpaTHas (YHKIUS, KOMIO3ULUA (QYHKIHH,
nuHeiHas (QyHKUuMA, KBaApaTtuyHas (yHKUHMSA, cTerneHHas (YHKIHS C IeNbIM MOKa3aTeleM,
TPUTOHOMETpHUYECKUE (DYHKIIMH, OOpaTHBIE TPUTOHOMETpHUYECKHE (DYHKIIMH, TIOKA3aTeIbHAS U
norapupmuyueckass  QyHKIHMH; yYMEHHE CTPOUTh Tpadukud  (QYHKUUH,  BBITOIHATH
npeodpa3oBanus rpaukoB pyHKINN; yMEHHE UCIIOJIb30BATh IPAPUKU QYHKIUH IS U3yUEHUS
MPOIIECCOB M 3aBHCHMOCTEH IPH PEUICHWW 3alad M3 JIPYTUX y4eOHBIX IMPEeIMETOB W U3
peanbHOM KHM3HM; BBIpaXaTb (opMynaMH 3aBUCUMOCTH MEXJy BEJIUYMHAMH;, YMEHHE
CBOOOJHO OIEpPUPOBATh MOHATHSAMHU: YETHOCTh (YHKUUH, MEPUOJAUYHOCTb (YHKIIMH,
OrPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKLIMH, 3KCTpeMyM (YHKIHH, HauOoJbllee U
HauMEHbllee 3Ha4YeHHUs (QYHKIMM Ha TPOMEXKYTKE; YMEHHE IPOBOAUTH HCCIEeIOBaHNE
(GyHKINU; yMEHHE WCIOJBb30BaTh CBOWCTBA M rpaduku (QYHKIMA Ui pEeUICHUs ypaBHEHHH,
HEPaBEHCTB U 33Jad C IapameTpamu; U300pakaTh Ha KOOPAWHATHOHM TUIOCKOCTH MHOYKECTBA
pEILIEHNI ypaBHEHWI1, HEPABEHCTB U UX CUCTEM;

OTIEPUPOBATH TTOHSATHUSIMH: MOCJIEIOBATEIBHOCTbD, apupMeTHUecKas ~ TPOTPEcCHs,
reoMeTpHuecKasl Mporpeccus, 0eCKOHEYHO YOBIBAIOIIAs T€OMETPHUECKasi NMPOrPecchs; yMeTh
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 anredpamyeckas); apupMeTHdyeckue JeHCTBUS C KOMILIEKCHBIMU
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 (akTbl W (OpMyJBI; Cly4yailHas BeNIWYHMHA, pacIpeaeeHHe
BEPOSATHOCTEH, MaTeMaTH4YeCKOe OXHMJIaHWe, JAUCIEepCUs U CTaHAAPTHOE OTKJIOHEHHE
CIlyyailHOH  BENWYMHBL, (YHKIMUA  paclpefeNieHus: ¢ IUIOTHOCTH  PaBHOMEPHOTO,
M10Ka3aTeJIbHOI0 U HOPMAJIbHOI'O PACHpPEENICHUM; YMEHNE UCTIO0Ib30BaTh CBOMCTBA U3yYEHHBIX
pacripesieNieHuil sl pelieHusl 3a/1a4; MOHITUS: 3aKOH OOJIBIINX YUCEN, METO/bl BEIOOPOYHBIX
HCCJICTOBAHUM;

MOHATHUS: TOYKA, NpsMasi, IUIOCKOCTb, HPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUH YToOJ,
JBYI'PaHHBIN yroj, TPeXI'pPaHHbIN yroJ, NepeceKaronuecs, napauielbHble U CKPEIIUBaOLIecs
npsiMble, TMapajuIebHOCTh W TMEPIEHAMKYISAPHOCTh MHPSMBIX M IUIOCKOCTEH, Yrol MEXIy
MPSIMBIMH, YTOJI MEXAY MPSAMON U TUIOCKOCTBIO, YTOJI MEXY TUIOCKOCTAMU; (DaKThl U TEOPEMBI
IUIAHUMETPUM; @ MHOTOTPAaHHUK, CEYCHME MHOIOI'DAaHHMKA, IPABUJIBHBI MHOIOTPaHHUK,
npusMa, nupaMuia, (Qurypa ¥ TMOBEPXHOCTb BpallleHUs, IMIMHAP, KOHYyC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYEHUs KOHYCa M IMIMHApA, NapajllesbHble OCH, CEYEHHE Ilapa,
TUIOCKOCTh, Kacaromasics chepbl, MWIMHAPA, KOHYca, MPSIMOYrojbHAas CHUCTEMa KOOPIWHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATHI BEKTOpA, CyMMa BEKTOPOB, MPOU3BEIEHHE BEKTOPA
Ha YHCJO, pAa3JIOKEHHE BEKTOpa Mo 0a3ucy, CKaIAPHOE MPOU3BEICHHUE, BEKTOPHOE
IIPOU3BEJCHUE, YroJl MEXIY BEeKTOpaMH; Marpuua 2 X 2 u 3 X 3,ompenenuTesib MaTpULBL,
T€OMETPUUECKUI CMBICTT OIIPEIeITUTENS.

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



Koa n
HaHMeHOBaHHe
(opmupyembIx
KOMIIeTeHIH i

I[Inanupyembie pe3yjbTaThl 0CBOCHHUS THCIUIIIUHBI

Oo0mrue

JAucuumiimHapHbie (IpeaAMeTHbIe)

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3aa4
npohecCHOHATBLHOM
JeSITeIIbHOCTH
HNPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM;

B dactu Tpy10BOro BOCIUTAHUS:

- TOTOBHOCTh K TpPYIly, OCO3HAaHHE IIEHHOCTH MAacTEpCTBa,
TPYIOJTFOOHE;

-TOTOBHOCTh K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTUYECKON U
COITMAIbHOM HAIIPaBJICHHOCTH, CIIOCOOHOCTh HWHHUIIMHUPOBATH,
MJIAHUPOBAaTh U CAMOCTOSTENIBHO  BBIMOJHATH  TaKYIO
JIeSITeIIbHOCTB;

- HMHTEpeC K pa3IuyHbiM cdepam npodeccuoHaTbHON
JIeSITeIIbHOCTH,

OBnazieHne YHUBEPCATbHBIMU YYEOHBIMU MTO3HABATEIBLHBIMU
NENCTBUSIMU:

0a30BBIC JIOTHYCCKHUE ACHCTBUS:

- CaMOCTOSITENbHO (OPMYIUPOBATh W aKTyallM3UpPOBATh
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIUBaTh CYIIECTBEHHBI NPHU3HAK WJIM OCHOBAHMS
JUTISl CpaBHEHUS, KilacCu(UKay U 0000IIeHHMS;

- ONpEeNeNsATh LEIU JEATEebHOCTH, 3aJaBaTh NapameTpbl U
KPUTEPHUU UX TOCTUKECHUS;

- BBIABIATH  3aKOHOMEPHOCTM W  TNPOTHUBOPEUYUsS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTh KOpPPEKTHUBBl B JESATENbHOCTb, OLIEHUBATh
COOTBETCTBUE  PE3YJbTATOB  IEJSM, OIICHUBATh  PUCKH
MOCJIEJICTBUI AEATEIbHOCTH;

- pa3BUBaTh KPEATHBHOE MBINUICHHE TPU PEHICHUH
YKU3HEHHBIX TIPOo0IieM

0a30BBIC HCCIICIOBATEIBLCKUE NECHCTBUS:

- BIAAeTh HaBbIKAMU  y4eOHO-UCCIIEJIOBATENLCKOH U
MIPOEKTHOM IeATeTbHOCTH, HAaBBIKAMHU pa3perieHus mpooiem;

- BBISBIISTE MPUYUHHO-CIIEACTBEHHBIE CBSI3U u
aKTyaJIM3UpOBaTh 3a/layy, BBIJBUTATh THIIOTE3y €€ pPEIICHUS,

-BJIaIETh METOJIaMH JI0Ka3aTeNbCTB, aITOPUTMAMU PEIICHUS
3a1a4; yMeHHe (POpPMYJIHMPOBATH ONPENEICHUs, AaKCHOMBI H
TEOpPEMbI, IPUMEHATb MX, IPOBOAUTH JIOKa3aTeJbHbIE
paccyX/1eHUsl B X0/1€ PELICHMs 3a/1a4;

- YMETb ONEpUPOBATh MOHATUSMHU: CTENEHb YKCIIa, Jorapupm
YHC/la; YMEHUE BBIIIOJHATh BBIUMCICHHE 3HAYEHUH U
npeoOpa30BaHus BEIPAXKEHUI CO CTENEHSIMHU M Jiorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BHIPAKCHUH;

- yMeTb ONEpUpPOBaTh MOHATUSAMM:  pallMOHAJIbHBIE,
UppaLMOHAJIbHBIE, [I0Ka3aTelbHbIE, CTEITICHHBIE,
JOrapu(pMUUECKUe, TPUTOHOMETPUYECKHE YypaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

- YMETh OIEpUPOBaTh MOHATUAMHU: (QYHKLUS, HEIIPEPBIBHAS
dbyHKIMS, TPOU3BOJHASA, TEPBOOOpa3Has, OMPEIEICHHBIN
MHTETpaJl; YMEHUE HAXOIUTh IPOU3BOJIHBIE AIIEMEHTapHbIX
(GyHKIUH, UCHOJIB3YS CIIPABOYHbIE MaTEpUasIbl; UCCIEN0BATh
B IpOCTEHIIMX cly4yasX (YHKIOMM Ha MOHOTOHHOCTD,
HaxXOJIUTh HaWOOJIbLINE U HAaUMEHBIIME 3HAueHUs (QYyHKIU;
CTPOUTH Ipa)UKU MHOTOWIEHOB C UCHOJIb30BAHUEM amrmapara
MaTEeMaTHYeCKOr0 aHajlnu3a; MPUMEHSTh IMPOU3BOJHYIO IpH
pellleHMn 3aJad  Ha  JBIKCHHME, peuarb IpPaKTUKO-
OpUEHTHPOBAaHHBIE 33aJaud Ha HAWOOJbIINE W HAaUMEHBIIINE
3HAUEHUs, HA HaXOXKACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEepUPOBATH MOHATUIMU: palliOHAbHAS QYHKIUS,
IIOKa3aTeabHas byHKIMA, CTETIEHHAA byHKLU,
norapudmuueckas QyHKINS, TPUrOHOMETpUUYecKue QyHKIUH,
oOpatHble (DYHKIMH;, YMEHHE CTPOUTHh I'papUKH H3yUEHHBIX
(GbyHKIUH, UCTOIB30BaTh IpadUKU MPU HU3YyYEHUH MPOLECCOB
U 3aBUCHUMOCTEH, NMpH pEelIeHUH 3a7ad U3 IPYTUX Y4eOHBIX
MpeIMETOB M 33Jad M3 peaJbHOM JKU3HU; BbIpaXaTh




HaXOOUTb  apryMEHThl Ul JI0Ka3aTelabCTBAa  CBOMX
YTBEPKJICHMM, 3aaBaTh IapAMETPBI U KPUTEPUU PELICHUS;

- AHaJIM3UPOBATh IIOJYYEHHBIE B XOJE pELICHHs 3aladu
pe3ynbTaThl, KPUTHYECKH OLICHUBAaTh HX JOCTOBEPHOCTD,
IIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSX;

- yYMETb IIEPEHOCUTb 3HAHUSA B II03HABATEIbHYIO U
IPAaKTUYECKYI0 00JIACTH KHU3HEEATEIbHOCTH;

- YMETb HMHTETPUPOBATh 3HAHMS M3 Pa3HBIX IIPEIMETHBIX
obnacreii;

- BBLIABUIAaTh HOBBIC HJIEH, IpeIaraTb OPUTMHAIBHBIE
HOJIXO/Abl M PELICHHs M CHOCOOHOCTh WX HCIIOJIb30BAaHUS B
IIO3HABATEJIBHON U COLIMAIIbHOW ITPAKTHKE

(opMyIaMu 3aBUCUMOCTH MEX]ly BETUUUHAMU;

- YMETh pellaTh TEKCTOBBIE 3a/la4dl Pa3HbIX TUIOB (B TOM
Yuciae Ha MPOLIEHTHI, J0JIM U 4YacTH, Ha JBWXKEHHUE, paboTy,
CTOMMOCTh TOBapOB M YCIYI, HAJOTH, 3aaud M3 00IacTH
yIpaBJIeHUs] JIMYHBIMM U CEeMEWHbIMH  (DUHAHCAMH);
COCTaBJISTh BBIPAXKECHUS, YpPaBHEHMs, HEPABEHCTBA U HUX
CHUCTEMBI II0 YCIOBHMIO 3aJaud, HCCIEAOBATH IIOJyYEHHOE
pelIeHre U OLEHUBATh IPABAONOJ00HOCTh PE3yIbTaTOB;

-yMETh OIIEpUpPOBAThH MOHATHSMH: cpenHee
apupMeTHyecKoe, MeIMaHa, HauOoyblIee W HAMMEHBIIEe
3HAUEHUs, pa3Max, JUCIEPCHs, CTAHJAPTHOE OTKJIOHEHUE
YHUCJIOBOr0 Habopa; yMEHHME W3BJIEKaTh, MHTEPIPETHPOBATH
UH(POPMALIUIO, IPEICTAaBIECHHYIO B TaOJIMIIAX, HA IUarpaMMax,
rpadukax, OTpa)kalollyl0 CBOMCTBA pealbHBIX MPOLECCOB U
SIBJICHUI; IPEJCTaBIATh HHPOPMALIUIO C TOMOIIBIO Ta0IMIl U
quarpamM; MCCIeA0BaTh CTaTUCTUYECKUE JAHHBIE, B TOM
yuciae C  IPUMEHEHHEM  TIpapHUuecKuX  METOJ0B U
AJEKTPOHHBIX CPE/ICTB;

- YMETb ONEpUPOBATH MOHATUSAMU: CIYYalHBIA ONBIT U
cilyyaiiHoe COOBITHE, BEpPOSITHOCTb CIYyYaHOTO COOBITHS;
YMEHHME BBIYHUCIATH BEPOSATHOCTh C  HMCHOJIb30BAaHUEM
rpadMUecKux METOJIOB; NMPUMEHATh (HOPMYJIBI CIOKEHUS U
YMHOXEHHUSI BEPOSATHOCTEW, KOMOHMHATOpHbIe (AaKThl U
(dopMysIbl TpU pEHIEHUH 33/a4; OLEHMBATh BEPOSTHOCTU
peabHBIX  COOBITHH;  3HAKOMCTBO  CO  CIy4aillHBIMU
BEJIMYMHAMU; YMEHHE NPHUBOJUTH NIPHUMEPBl IPOSBICHUS
3aKOHa OOJBIIMX YHCE B MNPHUPOJHBIX M OOILIECTBEHHBIX
SIBJIICHUSX;

- YMETh ONEepUPOBATH MOHATUIMU: TOUKA, MPsSMas, MII0CKOCTh,
MPOCTPAHCTBO,  JABYI'PAaHHBIM  Yroji,  CKpPELIUBAOLIUECS
MpsiMble, MapaIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX U
IJIOCKOCTEM, Yrojl MEXAY NPSIMBIMM, YIOJl MEXAy MpsIMOU U
IJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSAMHM, PACCTOSHHE OT
TOYKM [JO IUIOCKOCTH, PAacCTOSIHUE MEXAY NpSIMbIMH,
paccTosiHue MEXAY MJIOCKOCTIMU; YMEHHUE HUCII0JIb30BaTh MpHU




peleHNH 3a/1a4 U3y4YeHHbIC (DaKThI U TEOPEMBbI IUTAHUMETPHUH;
YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIIET0 MUPA;

- YMETh ONEPHPOBATH MOHITUSIMHU: MHOTOTPAHHHK, CCUCHHE
MHOTOTpaHHHUKa, KyO, Mapajulesienunes, npu3Ma, nupamuna,
¢durypa ¥ MOBEPXHOCTh BpallleHHs, HWIMHID, KOHYC, IIap,
cdepa, cedenus GUTYpbl BpAIIEHUSs, IIIOCKOCTh, KACAIOIIAsICS
chepbl, IWIMHIpPA, KOHyCa, IUIOMIAAb IOBEPXHOCTH
MUPaMUbl, TMPU3MBI, KOHYCa, LUWIMHJpA, IUIOMAnb chepsl,
00beM KyOa, MPSIMOYTOJILHOTO MapajulesenuIe/ia, TUpaMuibl,
NpU3MBbl, [WIMHIPA, KOHyCa, IIapa; YMEHHE HU300paxarb
MHOTOTPAaHHHKH M TOBEPXHOCTH BpAIICHUS, UX CEYCHUS OT
pyKd, C IIOMOLIBIO  YEPTEKHBIX  HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJCTB; YMCHUE PacliO3HABaTh CHMMETPHUIO B

IPOCTPAHCTBE; yMEHUE  pacro3HaBaTh  MPABWIbHBIC
MHOTOTPaHHHKHU;
-yMETh OTIepUPOBATH MTOHSATUSMH: TIBUKCHHE B

IPOCTPaHCTBE, MOJOOHBIE (UIYypbl B  MPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOLICHUE IUIOIIAJEH IIOBEPXHOCTEH W
00BbEMOB MOAOOHBIX (GUTYp TPU PEIICHUH 3a/1aY;

- YMETb BBIUUCIIATh T€OMETPHUECKUE BETUUNHBI (AJIMHA, yTod,
mwioum@aab, oO0BeM, IUIOMAAb IOBEPXHOCTH), HCHOJIb3Ys
U3y4eHHbIE (POPMYJIIBI U METO/IBI;

- YMEThb OIEpUPOBATh MOHATHUAMM: IPSIMOYIOJbHAs CHUCTEMA
KOOpJIMHAT, KOOPAWHATBI TOYKH, BEKTOP, KOOPIMUHATHI
BEKTOPA, CKAIAPHOE IIPOU3BEIAECHUE, YTOJI MEKy BEKTOPaMHU,
CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOAUTH
C TOMOIIBI0 HU3YYEHHBIX (OPMYJ KOOPAMHATHI CEPEIUHBI
OTpe3Ka, PACCTOSAHUE MEXKIY ABYMs TOUYKAMH;

-yMeTh BBIOMpPATh MNOAXOASIIMNA M3yYEHHBIH METoHd JUid
peleHus 3a/laud, pacro3HaBaTh MaTeMaThdyeckue (akThl U
MaTeMaTHYeCKHe MOJEIU B MPUPOTHBIX M OOIIECTBEHHBIX
SBJICHUAX, B MCKYCCTBE;, YMEHHME IPUBOAUTH IPUMEPHI
MaT€MAaTHYECKUX  OTKPBITUH  POCCHWCKOM W  MHPOBOU
MaTEMaTHYECKON HayKH




OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpeZCcTBa IOUCKA,
aHaJu3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALMOHHbIE
TEXHOJIOTHH IS
BBITTOJIHEHUS 32144
npodeccuoHanbHOM
NeSITebHOCTH;

B ob0nacTu IeHHOCTH HayYHOTO MO3HAHUSA:

- c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTUSA HAyKd M OOILIECTBEHHOU
IIPAKTHUKH, OCHOBAHHOTO Ha Jaore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
HOJIUTKYJIBTYPHOM MHUpE;

- COBEpILIEHCTBOBAHHE SI3BIKOBOW M YHUTATENbCKOW KYIbTYPbI
KaK CpeACTBAa B3aUMOJCHCTBUS MEXIY JIOAbMH M I103HAHUS

MUDA;
- OCO3HaHWE I[IEHHOCTU HAy4YHOH [eATEeTbHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MPOEKTHYIO u UCCIIEeI0BATENbCKYIO

JESTSIIBHOCTh HHIMBUYyaJIbHO U B TPYIIIIE.
OBnaseHre YHUBEPCAIbHBIMH YUEOHBIMU I1O3HABATEIbHBIMU
JICUCTBUSIMU:

pabora ¢ nHpopmanuei:

- BIIQJICTh HABBIKAMH IOJIy4CHUs WH(OPMAIIUK U3 UCTOYHUKOB
pa3HbIX TUIIOB, CAMOCTOSITENILHO OCYILECTBIISAThH MOKUCK, aHAIU3,
CUCTEMATH3AIMI0 U WHTEPIPETANIO WH(HOPMAIIUU Pa3THIHBIX
BUJIOB B (DOPM Ipe/ICTaBICHMUS;

- co3llaBaTh TEKCThl B PAa3NIUYHBIX (opMaTax C Y4EeTOM
Ha3HA4YCHWS WHQOpPMAIMM ¥ IIEJICBOW ayJAWTOPHH, BBIOWpAas
ONTUMANBEHYIO0 (OPMY IIPECTABICHUS U BU3YyaTH3aIUH;

- OICHWBATh JIOCTOBEPHOCTH, JICTUTUMHOCTh WH(POpPMAIUH, €€
COOTBETCTBUE MPABOBBIM U MOPATbHO-ITHUYECKUM HOPMaM;

- HCIOJIb30BATh CpencTBa UH(OPMAITMOHHBIX u
KOMMYHHKAITIOHHBIX TEXHOJIOTMH B PEIIEHWH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OpPraHW3allMOHHBIX  3aJad  C
coOroIeHIEM TpeboBaHUit PrOHOMUKH, TEXHUKHU
0C30MMacCHOCTH, THUTHUEHBI, PECYypCOCOCPEkKEHUS, MPABOBBIX W
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MMacCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUS W 3alTUTHI WH()OPMAIIHH,
nH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH

- YMETb ONEpPUPOBATH NOHATUAMM: palMoHalbHas (QyHKIuS,
I0Ka3areabHast GbyHKIHA, CTENEHHAs byHKuus,
aorapupmuueckas GyHKLHUs, TPUTOHOMETPUUECKUE (PYHKIUH,
oOpatHble (QYHKIMH;, YMEHHE CTPOUTH TpapUKd U3YyUCHHBIX
(GyHKLIMH, UCTIONB30BaTh TPaQUKU IPU U3YYEHHH MPOLIECCOB
U 3aBHCUMOCTEH, MpH pEelIeHUH 3a7ad U3 JPYrux y4eOHBIX
OpeIMETOB M 3a7ad M3 pealbHOM JKU3HU; BBIpAXKaTb
(bopMyIaMu 3aBUCUMOCTH MEX]y BETHUYNHAMU;

-yMETb OIIepUPOBATh HOHATHAMHU: TOX/1E€CTBO,
TOKJIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO,
cUCTéeMa ypaBHEHMH M  HEpaBEHCTB, PaBHOCHUJIBHOCTb
YpaBHEHUH, HEpPaBEHCTB U  CUCTEM, palMOHAaJbHBbIE,
UppalyoHaJIbHbIE, HoKa3aTeJbHbIE, CTETICHHBIE,
norapudmuyeckue, TPUTOHOMETPUYECKHE ypaBHEHHA,
HEpaBEeHCTBA M CHUCTEMbI, YMEThb pellaTh YpaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI C IOMOIIBIO PA3IMYHbIX MPHUEMOB;
pelaTth ypaBHEHHs, HEPABEHCTBA U CHUCTEMBI C MapaMeTpoM;
NPUMEHITh ypPaBHEHUS, HEPAaBEHCTBA, HMX CHCTEMBI JUIS
pelleHrs MaTeMaTU4eCKUX 3aJad M 3aJad M3 pa3IMuHBIX
o0acTeil HayKH U peaNbHOM KU3HM;

- yMeTb CBOOOJHO OINEpPUpPOBaTh NOHATHUSIMHU: JIBUKEHUE,
napajjienbHbli MEepeHoC, CHUMMETpUs Ha IUIOCKOCTH M B
MPOCTPAHCTBE,  MOBOPOT,  MpeoOpa3oBaHWEe  MOA00OUS,
noJo0Hble  (UTYpBI; yMETh paclio3HaBaTb paBHbIE U
nmofgoOHbIe (UTYPBI, B TOM YHCIE B TPHUPOJIE, HCKYCCTBE,
apXUTEeKType;  yMeThb  HCIOJIb30BaTh  T'€OMETPUYECKHE
OTHONICHUS, HAXOJUTh N€OMETPUYECKHE BEJIWYUHBI (IJIMHA,
yroj, Iom@aab, o0beM) MPHU pelIeHHM 3a1ad M3 JAPYIHX
y4eOHBIX MPEIMETOB U U3 PEATbHOM KU3HU




2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JACIUTLIIAHBI

2.1. O0beM y4eOHOM AUCHUIIUHBI U BUABI YI9eOHOH padoThI

Bun yueoHoii pa6oTsl O0bem yacoB

O0beM 00pa3zoBaTebHOI POrpaMMbl y4eOHOI AU CIUTLIMHBI 296

B TOM YHUCIJIC:

TEOPETUYECKOE O0YUCHUE 182

nmabopaTopHbIe padOThI -

NPaKTUIECKUE 3aHSATHS 106

UHIWBUAYAIbHBIA IPOCKT (Oa/Hem) HET

KOHTpOJIbHAs paboTta -

Koncynpranus 2

IIpome:kyTouHas aTrecTauus (3K3aMeH) 6




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

HaumeHoBaHue Conep:kanue y4eOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeILHOCTH Oo0bem DopMuUpyeMbl
pa3esioB U TeM o0yyarommxcst B Yacax e
KOMIIeTCHIIU U
1 2 3 4
Ocnosnoe codepcanue
Pa3nea 1. lloBTOpeHne Kypca MATeMAaTHKH OCHOBHOM IIKOJIbI 24
Tema 1.1 Coaep:xanue y4eOHOro MaTepHuaJia 4
Hens u 3anaun Teopernueckoe odyuenue 2
MaTE€MaTUKH MpU Lenp u 3a1ayn MaTEMaTUKH IPU OCBOEHUU CIIEIUATBbHOCTH.
OCBOCHUU bazoBbie 3HaHMA ¥ yMEHUS M0 MaTeMaTHKe B MPO(HECCHOHAILHOW U B MTOBCEIHEBHOM
CHEIHUAIBHOCTU. Yncna | nesTeIbHOCTH.
Y BBIYHMCIICHUS JleiicTBUSI Hal IOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YNCIaMU, C OOBIKHOBEHHBIMU U

JECATUYHBIMH IPOOSIMHU.

Jle#icTBHsI coO cTeneHssMU, (POPMYIIBI COKPAIIICHHOTO YMHOKCHUS
B TOM unciie, npakTHYeCKUX 3aHATHI 2
[IpakTnueckoe 3ansatue. Tect « BXOAAMNi KOHTPOJIb 3HAHUIN»

Tema 1.2 Coaepixanue yueOHOro MaTepuasa 6 OK 01, OK 02
IIpoueHTHBIE
Teopernueckoe odyuenue 4
BBIUMCIICHHUS. o
MpocTble NpoLeHTbI, pasHble cnocobbl X BbluMCEHNA. JINHEHbIe, KBaAPaTHbIE,
YpaBHeHUd U 6 M
HEPABEHCTRA APOBHO-NNHENHbIE YPaBHEHNA U HepaIieHCTBa
B ToM 4nciie, NPaKTHYECKUX 3aHATHI 2
IIpakTnueckoe 3ansTue: Pemenne npuMepos
Tema 1.3. Coaepxanue yueOHOIro MaTepuaa 6
[IpoueHTHBIE Teopernyeckoe o0yueHue 4
BBIUMCJICHUS B IIpMeHeHNEe MPOLIEHTOB NPU PEUIEHNE SKOHOMUUYECKUX 3a/1a4
poeCCHOHATBHBIX B TOM unciie, NpaKTHYeCKUX 3aHATHI 2
3aiaqax IIpakTueckoe 3aHsTHE. BbIUKCIIEHNE ITPOLICHTOB.
Tema 1.4 Coaep:xanue yueOHOro MaTepuaJia 8
Pewenue 3anau. Teopernueckoe odyueHune 4




BxoiHOM KOHTPOJIb

Boruncnenuss u npeoOpa3oBaHus. YpaBHEHUS M HepaBeHCTBA. [eomerpus Ha
IIJIOCKOCTH

B TOoM unciie, npakKTHYeCKUX 3aHATHI 4
IIpakTrueckoe 3aHsaTHE. Y paBHEHUS.
Pasznea 2. [IpsiMble 1 IJIOCKOCTH B NpocTpaHcTBe. KOOpAMHATHI M BEKTOPHI B IPOCTPAHCTBE 38
Tema 2.1. OcHOBHBIE Coaeprxanue yueOHOIro MaTepuaJa 6
HOHATHUSA Teopernueckoe o0yuenune 4
CTEPEOMETPUH. IIpenmer crepeomerpun. OCHOBHbIE MOHATHS (TOYKa, IpsMasi, IJIOCKOCTb,
Pacnonoxxenue npsameIx | mpoctpanctBo).  OCHOBHBIE  aKCHOMBI  crepeomerpuu.  Ilepecekarormecs,
U TUIOCKOCTEH napajuleJibHble UM CKPEIMBAIOIIMECS MpsIMble. YIroJd MeXAy [psMbIMU B
npoctpaHcTBe. [leprneHaukymnspHocTh NpsMbIX. OCHOBHBIE MPOCTPAHCTBEHHbBIE
burypsl
B ToM ymHciie, TPAKTHYECKUX 3aHATHIi 2
ITpakTuyeckoe 3ansTue. Pemenue 3agau
Tema 2.2. Coaepixanue yueOHOro MaTepuasa 6
IlapamnensHocTs Teopernyeckoe ofy4enne 4
IPAMBIX, IPAMOM M| TapannenbHble npsmas U wiockocTs. Onpeaeneuue. [Ipusnak. CBoicTBa.
TIIOCKOCTH, TIOCKOCTCH | TTapannensuble muockocTu. Onpenenenue. [pusnak. CBolicTaa.
Terpasnp u ero osnementsl. Ilapamnenenunen u ero snemeHThl. CBoOMCTBa OK 01, OK 02
IIPOTHBOIOJIOKHBIX I'paHel U quaronanei napamienenunena. [loctpoeHrne 0CHOBHBIX
CEYECHMI
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTuueckoe 3anarue. Pemenue 3anau
Tema 2.3. Coaepxanue yueOHOro MaTepuaa 4
Iepnenaukynapuocts | TeopeTrnueckoe ooyueHue 2
OPSMBIX, IPSIMOH U [lepnienaukynsapusle mnpsimble. [lapamuienbHble MpsiMble, MNEPHIEHAUKYISPHBIE K
IUIOCKOCTH, IJIOCKOCTEN | TuIOCKOCTH. [IpH3HAK MepreHuKYISIPHOCTH MPSIMON M TITIOCKOCTH
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTuueckoe 3anarue. Pemenue 3agau
Tema 2.4. Coaep:xanue yueOHOro MaTepuaJia 4
Heprrerzicysip i Teoperuyeckoe o0yueHue 2

HakJIoHHas1. Teopema o
TpeX MepPIeHIUKYIsIpax

[lepnenpukynsap ¥ HakiIOHHas. Teopema O Tpex NEPHEHAUKYISPAaX. YIOJI MEXKIY
MPSAMOM U TUIOCKOCTBIO.




VYron Mexay miockocTsmMu. [lepneHauKyspHbIe INIOCKOCTH.
PaccrosiHus B ipocTpaHCcTBe

B TOoM unciie, npakKTHYeCKUX 3aHATHI 2
[IpakTrueckoe 3aHsTHE. YTOJ MEXKIY IJIOCKOCTSIMU.
Tewma 2.5. Koopaunatel | Conep:kanue y4eOHOro MaTepuasia 6
U BEKTOPHI B Teopernueckoe odyuenune 4
MIPOCTPAHCTBE JlexapToBBl KOOpAMHATHI B MpOCTpaHCTBE. BekTtopsl B mpoctpaHcTBe. CllOXKEHUE U
BBIUMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha uMcio. CKalsipHOE NpPOU3BEICHUE
BeKTOpOB. [Ipocrelimme 3a1aun B KOOpAMHATAX
B ToMm 4unciie, NpaKTHYeCKUX 3aHATHI 2
[IpakTuueckoe 3anarue. Pemenue 3agau
Tema 2.6. [Ipsimble u Coaep:xaHue y4eOHOIro MaTepHuaJia 6
IUIOCKOCTH B Teopernueckoe odyuenue 4
IPAKTUYECKMX 3a7adax | B3aumHoe pacrnoniokeHue MpsSMBIX B MpocTpaHcTBe. [lapamnenbHOCTh MpsSMOM U
IUIOCKOCTH, IapajUIeNIbHOCTh  IJIOCKOCTEH, MEPHEeHIUKYISIPHOCTh  IIOCKOCTEH.
PacronokeHre TpsSMBIX W IUIOCKOCTEM B  OKpyXawiieM wMupe (mpupoje,
apXUTEKType, TEXHUKE). PelieHne npakTuKo-opueHTUPOBAHHBIX 3a7a4
B Tom 4nciie, npaKTH4eCKHUX 3aHATHH 2
[IpakTuueckoe 3anarue. Pemenne 3anau
Tema 2.7 Pemenne | Coaep:kaHue yueOHOI0 MaTepUaa 6
3aja4. IIpsimble 1 | Teopernueckoe o0y4yeHue 4
IUIOCKOCTH, PacrionoskeHne mpsMBIX M IUIOCKOCTEH B IpocTpaHcTBe. [lepneHanKymnspHOCTh U
KOOPJMHATEI U BEKTOPHI | MAapaJUIeIbHOCTh NPSIMBIX U IJIOCKOCTeH. JlekapToBbl KOOPAMHATHI B MPOCTPAHCTBE.
B IIPOCTPAHCTBE BekTops! B nipocTpaHcTBe. ClI0KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOXXEHHE BEKTOpA
Ha yucio. KoopmHate! BekTopa
B ToM yuciie, NpaKTHYeCKUX 3aHATHI 2
ITpakTryeckoe 3ansatue. Kontponshas pabota
Pa3nen 3. OcHoBbl TpUroHoMerpun. Tpuronomerpnyeckue GyHKunu 40
Tema 3.1 Coaepxanue yueOHOro MaTepuaJa 6
Tpuronomerpuueckne | Teopernuyeckoe 00yueHue 4 OK 01. OK 02
byHKIIIN Pagnannas mepa yrua. [IoBopoT ToukM BOKpYr Hadana kKoopauHat. OmnpezneneHue ’

IMPON3BOJILHOT'O YyrIJia,
quciia

CHUHYCAa, KOCHMHYCA, TaHI'CHCA W KOTaHTCHCA. 3Haku CHHYCa, KOCHUHYCa, TaHI'CHCA U
KOTAHI'CHCA 11O YCTBCPTIAM. 3aBHCHMOCTD MCKIAY CHHYCOM, KOCUHYCOM, TAHTCHCOM U




KOTAaHI'CHCOM OJITHOI'O M TOI'O K€ yrjia

B ToM umHciie, TPAKTHYECKUX 3aHATHIA 2
ITpakTyeckoe 3ansTue. Pabota ¢ TpUrOHOMETPHUECKONH OKPY’KHOCTBIO

Tema 3.2 OcHOBHBIE Coaeprxanue yueOHOIro MaTepuaJia 8

TpuroHoMerpuueckue | Teopernueckoe o0ydeHuHe 6

TOXIECTBA Tpuronomerpuueckue TOXIECTBA. ITpeoOpazoBanus IIPOCTEUIINX
TPUTOHOMETPHUUYECKUX BbIpakeHUH. CUHYC, KOCUHYC, TAHT€HC U KOTaHI€HC YIJIOB O U
-0
B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
ITpakTryeckoe 3aHsTHe. TPUTOHOMETPUUYECKHE TOXKIECTBA.

Tema 3.3 Coaeprxanue yueOHOro MaTepuaJa 6

Tpuronomerpuueckue | Teopernuyeckoe 00yueHmne 4

(GyHkuuy, ux ceoiictea | O0acTh ONpPEACICHUS W MHOXKECTBO 3HAYCHHH TPUTOHOMETPHYCCKHX (DYHKITHI.

U rpaduku YéTHOCTh, HEYETHOCTD, NEPUOAMYHOCTh TPUTOHOMETpHUecKuX (pyHkImii. CBoiicTBa
rpaduku QYHKIUH y = €Os X, Y = sin X, y = tg X, y = ctg X. Cxxarue u pacTsikeHue
rpaMKOB TPUTOHOMETPUUYECKUX (QYHKLIUH.

[IpeoOpaszoBanue rpaduKOB TPUTOHOMETPUIECKUX (PYHKITHIA
B ToM umHciie, TPAKTHYECKUX 3aHATHI 2
[Tpaktuueckoe 3anstue. [locrpoenue rpadukos.

Tema 3.4 O6paTHble Coaeprxanue yueOHOro MaTepuaa 4

TpuroHoMerpudeckue | Teopernueckoe odyyeHue 2

byHKIIUN OO6patHble TpuroHoMmerpuyeckue GpyHkuuu. Mx cBoicTBa u rpaduki.

B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3ansTue. Penienne npuMepos.

Tema 3.5 Coaepxanue yueOHOIro MaTepuaa 10

Tpuronomerpuueckue | Teopernuyeckoe 00yueHune 8

yYpaBHEHMS U VYpaBHeHHE cos X = a. YpaBHEHHUE sin X = a. YpaBHEHUe tg X = a, ctg X = a. Pemenue

HEPaBEHCTBA TPUTOHOMETPHUYECKUX ypaBHEHHI OCHOBHBIX THUTIOB: MpOCTEUIIHe
TPUTOHOMETPUYECKHE YpaBHEHHUS, CBOASAIIMECS K  KBaJIpaTHBIM, pellacMble
pa3ioKeHUEM Ha MHOXKUTEIH, OTHOPOHbIE.

[Tpocreiinye TpUroHOMETpUYECKHE HEpAaBEHCTBA
B ToM 4nciie, NpaKTHYECKUX 3aHATHH 2

HpaKTI/I"ICCKOC 3aHsATHE. PemeHue IMPUMCPOB.




Tema 3.6 Pemenue

Copep:kaHue y4eOHOIro MaTepuaa

[ep}

3a/ad. OcHoBel | TeopeTuueckoe 00y4yeHmne 4
TPUTOHOMETPHH. [Ipeobpa3oBanre TPUTOHOMETPUUECKUX BhIpAKEHUI. Perienre TpuroHoMeTpuuecKux
TpUroHOMETpHUYECKUE | ypaBHEHUU U HEPABEHCTB B TOM YHCIIE C HCIIOJIH30BAHHEM CBOUCTB ()YHKITHI
(byHKLIUT B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
[IpakTrueckoe 3anstue. Penienne npuMepos.
[IpakTnueckoe 3ansatue. KonrponbHas pabora
Pa3nea 4. lIpon3Bognas n neppoodpasHasi pyHkumuu 92
Tewma 4.1 Ilonstue Copep:kaHue y4eOHOIro MaTepuaa 6
IIPOU3BOTHOM. Teopernueckoe o0yueHue 4
@opmyIbl U TpaBUiIa [Ipupamenue aprymenra. [Ipupamenue dyHkiuu. 3agauu, NPpUBOASIINE K MOHITUIO
muddepeHIIpPOBaHUS npou3BogHOM. OrnpenesieHne MPOU3BOAHONW. AJTOPUTM OTBICKAHUS TPOU3BOIHOM.
Dopmynsl auddepennuponanus. [Ipasuna quddepenunpoBanms
B ToM 4nciie, npaKTH4eCKHUX 3aHATHH 2
[IpakTrueckoe 3anstue. Penienne npuMepos.
Tema 4.2 Ilonsitue o Conep:xanue yueOHOro MaTepuaJia 6
HCIpCPLIBHOCTH Teoperuueckoe o0yueHue
(byHxuun. Metox [TonsTre HenpepwsiBHOU GyHKIMH. CBolicTBa HEeNpepbIBHON QyHKIHH. CBI3b MEKITY
MHTCPBAIOB HENPEePbIBHOCTHIO U (P PepeHINPYEMOCThIO (DYHKIIMH B TOUKE. AJITOPUTM pPEIICHUS
HEPABEHCTB METOJIOM MHTEPBAJIOB
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2 OK 01, 0K 02
[IpakTrueckoe 3ansTue. Penienne npuMepos.
Tema 4.3 Coaepxanue y4eOHOro MaTepuaia 6
I'eomerpuueckuii u Teoperuueckoe o0yuenue 4
du3nuecKkuit cMbICIT I'eomerpuueckuii cMbICa NPOU3BOAHOM (YHKIMM — YII0BOH KO3 UIMEHT
IIPOU3BOHOU KacaTelnbHOW K rpaduKy (QYHKIMM B TOYKE. YpaBHEHHE KacaTelbHOM K rpaduxy
GyHKIIUU. ANTOPUTM COCTaBIIEHUS YpaBHEHHUS KacaTelbHOW K rpaduky (QyHKIUAU
y=f(x)
B ToM 4nciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3ansTue. Pemienne npuMepos.
Tema 4.4 Coaep:xanue yueOHOIro MaTepuaJia 8
MOHOTOHHOCTB Teopernueckoe o0yuenune 6

byukun. Touku

Bospacranne u yObiBaHWe (YHKIMH, COOTBETCTBHE BO3paCTaHUs M yOBIBaHUSI




3KCTpeMyMa GYHKIIMM 3HAKy NPOM3BOAHOW. 3aayd Ha MaKCUMyM U MHUHUMYM. AJTOpPUTM
uccieoBaHust QYHKIMH U TIOCTPOCHUs ee rpaduka ¢ MOMOIIBIO TPOU3BOTHOM
B TOoM unciie, npakKTHYeCKUX 3aHATHI 2
[IpakTrueckoe 3anstue. Penienne npuMepos.
Tema 4.5 Cojaep:kaHue y4e0HOro MaTepuaja 12
UccnenoBanue Teopernueckoe odyuenune 10
(Gynxumii 1 nocrpoenue | MccnenoBanue GpyHKIIMA HA MOHOTOHHOCTD U MMOCTPOCHHE rPapHKOB
rpadukoB B ToM unciie, npaKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3ansTue. Penienue npuMepos.
Tema 4.6 Haubonbmee | Comep:kaHue y4eOHOT0 MaTepHasa 6
U HalMEHbIlIee Teopernueckoe odyuenue 4
3HaueHusl QYHKIUU Haxoxnaenue HauOONBIIETO W HAMMEHBIIEr0 3HAYEHUN (YHKIMHA, MOCTPOCHHE
rpaMKOB € UCIOJB30BaHUEM annapaTa MaTEMaTHYECKOr0 aHAIN3a
B ToM 4nciie, npaKTH4eCKHUX 3aHATHH 2
[IpakTrueckoe 3anstue. Penienne npuMepos.
Tema 4.7 Haxoxnenue | Conep:kanue yueOHOro MaTepuajia 6
ONTUMAJILHOTO Teopernueckoe odyuenue 4
pesyiabTara ¢ noMoIbo | Hammenbliee n HanOoJblee 3HaYeHHE QYHKIIUN
MPOU3BO/IHOM B B ToMm ynciie, NPAaKTHYECKUX 3aHATHH 2
IIPaKTUYCCKMX 3a/1a4aX | [IpakTudeckoe 3aHsATHE. Penmenne npumepos.
Tema 4.8 Coaepxanue yueOHOro MaTepuaa 14
[TepBooGpaznas Teoperuueckoe o0yuenue 10
¢byukun. [IpaBuna O3HakoMJIeHHE C TOHATHEM HHTerpaia W mepBooOpasHoit s ¢GyHkuuu Y=Ff(X).
HaXO0XJIEHUs Pemenune 3amau Ha CBS3p NEpBOOOpa3sHOM M €€ MPOU3BOJHOW, BBIYHUCICHHE
epBOOOPA3HBIX nepBooOpazHoit ans  gaHHOM Qynkumu. Tabnuma Qopmyn 1Is HaxOXIEHHUS
nepBooOpasHbIX. M3yueHne nmpaBuiia BEIUMCIEHHSI IEPBOOOPA3ZHON
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 4
IIpakTrueckoe 3anstue. Penienne npuMepos.
Tema 4.9 ITnomans Conep:kaHue y4eOHOIro MaTepuaa 14
KPHMBOJIUHEHHOM Teoperudeckoe odyuenune 10

Tpanenuu. Popmyna
Herorona — Jleiibaumna

33}13‘11/1, MMPUBOJAAIINNE K IIOHATHUIO OMNPCACICHHOI'0O HWHTCTrpala — O BBIYUCICHUU
IJIOIIAAM  KPHUBOJMHEWHOW Tpameuuu. IloHsTne omnpenenéHHOro UWHTErpana.
I'eomerpuuecknii W (GU3NYECKUI CMBICT ONpeAeNeHHOro HHTerpaiga. dopmyna




Herorona — JleitOHuma.
Pemenwue 3a1au Ha MPUMEHEHNUE UHTETPaa sl BEIYUCICHUS (PU3UUYECKUX BEIIMYUH U
Iomanaei

B ToM ymHciie, TPAKTHYECKUX 3aHATHIA 4
ITpakTryeckoe 3anstue. Penienue npumepos.
Tema 4.10 Pewienue Coaeprxanue yueOHOIro MaTepuaJia 14
3agad. [IpousBonHas | Teoperndeckoe oGydeHune 10
nepBooOpazHas ®opmynel 1 npaBuwia auddepennmpoBanus. McecnenoBanue QyHKIUN ¢ MOMOIIBIO
GyHKLIMU. npou3BoaHON. Hanbombiee 1 HauMeHblIee 3HaYeHUs! (PYHKLIUH.
Brruucnenne neppoo6pasznoii. [lpumenenne neppoodbpazHoit
B ToM umHciie, TPAKTHYECKUX 3aHATHI 4
ITpakTryeckoe 3anstue. PenieHue npumepos.
Pa3nes 5. MHOrorpaHHUKH U Tesla BpallleHUsl 28
Tema 5.1 ITpusma, Coaep:xanue y4eOHOIro MaTepHuaJia 6
napajulenenunes, kyo, | TeopeTuueckoe o0y4ueHune 4
nupamMuia 1 ux [Ipu3ma (HakiOHHas, mpsMasi, NpaBuibHas) U e€ aneMmeHTsl. [lapamienenunen.
CcedyeHus CaoiicTBa npsiMoyrojibHoro napamienenunena. Ky6. Ilupammupma u e€ 31eMEHTHI.
[IpaBuibHas nupamuaa
B ToM umHciie, TPAKTHYECKUX 3aHATHI 2
ITpakTryeckoe 3aHsTue. Pemenre npuMepos.
Tema 5.2 [IpaBunbsHble | Coaep:kaHue y4eOHOT0 MaTepHajia 6
MHOT'OT'PaHHHKH B Teopernueckoe o0yuenune 4 OK 01. OK 02
KU3HH [Tnomans MIOBEPXHOCTH MHOTOTPaHHHUKOB. [Ipocreiimme KOMOMHaIUN ’
MHOTOTPAaHHUKOB. BpIuncieHne SJE€MEHTOB MPOCTPAHCTBEHHBIX ¢uryp (pédpa,
JuaroHany, yrisl). [IpaBuiibHble MHOTOTPaHHUKH
B ToM umHciie, TPAKTHYECKUX 3aHATHI 2
ITpakTryeckoe 3ansTue. PernieHue npumepos.
Tema 5.3 Coaep:xanue yueOHOIro MaTepuaJia 6
Iununap, konyc, map | Teopernueckoe odyueHne 4

N UX CEUYCHUA

Hununanp, konyc, cpepa u map. OCHOBHbIE CBOMCTBA MPSMOT0 KPYroBOTrO LUJIMH/PA,
OpsIMOTO KPYroBoro KoHyca. M3o0pakeHue Ten BpallleHHUsl Ha IUIOCKOCTH.
[Ipencrasnenune 06 yceu€éHHoOM KoHYyce. CeueHus: KOHyca (MapauieIbHOe OCHOBAHHIO
U TpOXOAsIiee depe3 BEpUIMHY), CEYeHHMs NMIMHApa (TMapajuielbHO |




MIEPIEeHIUKYJISIPHO OCH), CEUeHHUAX Iapa. Pa3BépTka nuunuHapa U KoHyca

B ToM umHciie, TPAKTHYECKUX 3aHATHIA 2
ITpakTryeckoe 3anstue. Penienue npumepos.
Tema 5.4 O6beMbl U Coaeprxanue yueOHOIro MaTepuaJia 6
IUIOILAH Teopernueckoe o0yuenune 4
MOBEPXHOCTEN Tl O06wem npsiMoyrosbpHOro napamuienenunena. OobeM Kyda. OObeMbl IPSAMON TPU3MBI
u uinHIpa. O0bembl nupamMubl U Konyca. O0beM 1apa
B ToM ymHciie, TPAKTHYECKUX 3aHATHIA 2
[IpakTrueckoe 3ansTue. Penienue npuMepos.
Tewma 5.5 Pemenue Coaep:xkanue yueOHOIro MaTepuasa 4
3a1a4. MHOTrOrpaHHMKH
 TelIa BPAICHAS Teopernueckoe odyuenue 2
OO6beMbI U IIJIOLIAIM TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BpaIlCHUs
B ToM umHciie, TPAKTHYECKUX 3aHATHI 2
IIpakTnueckoe 3anstue. Penienne npuMepos.
Pa3nes 6. Ctenenn u kopuu. CreneHHasi, NokazaTeJbHas M Jjorapupmuyeckas GyHKumuu 46
Tema 6.1 Crenennas Coaep:xanue y4eOHOIro MaTepHuaJia 8
(Gynkuus, ee cpoiictea. | Teoperuueckoe o0y4yeHmne 4
IIpeobpa3zoBanue [ToHsATHE KOpHS N-OM CTENEHU U3 JEHCTBUTENbHOro 4mcia. OyHKIMM y = Vx wHX
BBIDKEHUH C KOPHAMH | cBoiictBa u rpaduku. CBoiicTBa KOpHS n-oif cremenu. IIpeoOpasoBanue
N-Oli CTENIEHU MppalMOHAJIbHBIX BBIPAXKEHUHN
B ToM yuciie, NpaKTHYeCKUX 3aHATHI 4
IIpakTnueckoe 3anatue. Pemenue npuMepos.
Tema 6.2 CBolicTBa Coaepixanue yueOHOro MaTepuaJa 6 OK 01. OK 02
CTETIEHHU C Teopernueckoe o0yuenune 4 ’
palMOHATIBHBIM U [lonsTe crenmeHu ¢ palMoOHaIbHBIM ToKa3aTesneM. CreneHHble GYHKIUH, WX
JeMCTBUTENBHBIM CBOMCTBA U IrpaMKu
noKa3aTessIMH B ToMm 4uciie, npaKTHYeCKUX 3aHATHI 2
IIpakTnueckoe 3anatue. Pemenue npuMepos.
Tema 6.3 Pemenue Coaepxanue yueOHOro MaTepuaa 8
UppalMOHATIbHBIX Teopernueckoe odyuenue 4
ypaBHEHUH PaBHOCHJIBHOCTD HPPAIIMOHAJIBHBIX YpaBHEHHH. MeTO bl X peleHHs
B ToM 4nciie, NpaKTHYECKUX 3aHATHH 4

HpaKTI/I"ICCKOC 3aHsATHEe. PemeHne IMPpUMCPOB.
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Tema 6.4 Copep:kaHue y4eOHOIro MaTepuaa 8
[TokazarenbHas Teopernueckoe odyuenune 4
(Gynkuus, ee cpoiictea. | CTeneHb C  MPOM3BOJIBHBIM  JICHCTBUTENBHBIM  MOKazaresneM. OmnpenesneHue
[Toka3zarenbHble MoKa3aTenbHOM (YHKIMM ¥ ee CBOWCTBAa. 3HAKOMCTBO C IPUMEHEHUEM
YPaBHEHHUS U nokazareabHOM  (yHKuMH. PerieHune nokas3aTeibHBIX — YpPaBHEHHH  METOJIOM
HEpPaBEHCTBA YpaBHUBAaHHs  IIOKAa3aTele,  METOAOM  BBEACHUS  HOBOM  IIEPEMEHHOM,
(GyHKIMOHATBHO-TpapUUECKUM MeTOZIOM. PellleHne nokas3arenbHbIX HEpaBEHCTB
B ToM 4unciie, NpaKTHYECKUX 3aHATHI 4
IIpakTnueckoe 3anatue. Pemenue npuMepos.
Tema 6.5 Jlorapupm Coaep:xaHue yueOHOro MaTepuaJa 6
ymcia. CBoiicTBa Teoperuueckoe o0yueHue 2
J0rapugmMoB Jlorapudwm uncna. Coiicta norapudmon. Onepanus sorapugMupoBaHus
B ToM 4unciie, NpaKTHYeCKUX 3aHATHI 4
IIpakTnueckoe 3aHsATue. Penenne npuMepos.
Tema 6.6 Coaeprxanue yueOHOIro MaTepuaJa 6
Jlorapugmuueckas Teopernueckoe o0yuenune 2
(Gynkuuys, ee coiictea. | Jlorapudmuueckass QyHKMs W ee cBoicTBa. I[loHsATHE JOrapUpMHYECKOTO
Jlorapudgmuueckue ypaBHeHusa. Onepauus NOTEHUUPOBaHUA. TpU OCHOBHBIX METOAA PpELICHHUS
yYpaBHEHUS, JorapuPMUUECKUX YPaBHEHUN: (GYHKIIMOHATBHO-TPA(QUUECKUH, METOJ
HEPAaBEHCTBA NOTEHIMPOBAHUSA, METOJ BBeJIEHHs HOBOH mnepeMmeHHOW. Jlorapupmuueckue
HEpaBEHCTBA
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 4
[IpakTrueckoe 3ansTue. Penienne npuMepos.
Tema 6.7 Pemenue Coaepxanue yueOHOIro MaTepuaa 4
3agad. CreneHHas, Teopernuyeckoe o0yuenune 2
MOKa3aTesIbHas U CreneHnHas, nokasareiabHas 1 Jjorapugmuueckast pynkuuu. Pemenne ypaBHeHU!
norapumuyeckas B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
ynximn IIpakTrueckoe 3ansTue. Penienne npuMepos.
Pa3nes 7. DieMeHTBI TEOPHH BEPOSITHOCTEH M MATEMATHYECKOH CTATHCTHKH 20
Tema 7.1 CoOsbiTHE, Conep:kaHue y4eOHOIro MaTepuaa 4
BEPOSTHOCTb COOBITHSL. TeopEanecxoe o0y4yeHue 2 O 01, 002

Cnoxenue u
YMHOXEHHE

CoBMecTHBIE M1 HECOBMECTHBIE COOBITUSA. TeopeMbl O BEPOSATHOCTH CYMMBI COOBITHH.
VYciioBHAas BEpOSITHOCTb. 3aBUCHUMbIE U HE3aBUCHMBbIE COOBITHS. TeopeMbl o
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BEPOATHOCTEN BEPOSITHOCTH ITPOU3BEICHUS COOBITHI
B ToM 4unciie, NpaKTHYECKUX 3aHATHI 2
IIpakTnueckoe 3anatue. Pemenue npuMepos.
Tema 7.2 BepositHocTs | Cotep:kaHue y4eOHOI0 MaTepuaa 4
B npoeccuoHanbHbIX | Teopernueckoe o0yueHne 2
3aa4ax OTHOCHTENbHAs YacTOTa COOBITHS, CBOWCTBO €€ yCTOWYMBOCTH. CTaTHCTHUECKOE
ompeJiesnieHue BeposaTHOCTH. OlLieHKa BEpPOSITHOCTU COOBITHS
B ToM 4unciie, NpaKTHYECKUX 3aHATHI 2
[IpakTrueckoe 3ansTue. Penienue npuMepos.
Tema 7.3 JIuckperHas Coaep:xxanue y4eOHOIro MaTepHuaJia 4
Clly4aiiHas BEJIM4YMHA, Teopernueckoe o0yuenue 2
3aKOH €€ Bunel ciyyaiineix BenuuuH. Onpezenenue TUCKpEeTHON Ci1y4aiiHON BEJIMYMHBL. 3aKOH
pacnpeneneHus pacupeneseHns TUCKPETHON CIIy4YalHOM BENUYHHBL. Ee 4ncI0BbIe XapaKTEPUCTUKH
B ToM 4unciie, NPaKTHYECKUX 3aHATHI 2
[IpakTrueckoe 3anstue. Penienne npuMepos.
Tema 7.4 3anaun Coaep:xaHue y4eOHOIro MaTepHuaJia 4
MaTeMaTHYECKOM Teoperudeckoe o0yueHnue 2
CTaTHCTUKH. [lepBuynas o00paboTKa CTATUCTUYECKHX MJAaHHBIX. UYHCIOBBIE XapaKTEPUCTHKU
(cpennee apudmeTnyeckoe, MeanaHa, pasmax, aucrnepcus). Padora ¢ Tabmuiamu,
rpaduKamMu, JuarpaMMamMu
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
IIpakTrueckoe 3ansTue. Penienne npuMepos.
Tema 7.5 DnemeHTsI Coaepixanue y4eOHOro MaTepuasa 4
TCOpHH BCPOATHOCTCH 1 | Tegpernueckoe 00ydenue 2
MaTeMaTHHCCKO Buzbl cOOBITHH, BEPOATHOCTH COOBITHH. CIIOKEHHE M YMHOKEHHE BEPOSTHOCTEM.
CTaTHCTHKH JIMcKpeTHast — ciydyaiiHas — BeJWMYMHA, 3aKOH €€  pachpejeleHus.  3ajauu
MaTeMaTHYeCKON CTaTUCTUKH
B ToM 4nciie, NPAKTHYECKHUX 3aHATHH 2
IIpakTrueckoe 3anstue. Penienne npuMepos.
KouncyabTanus 2
IK3aMeH 6
Bcero: 296
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3. OCOBEHHOCTMU PEAJIM3ALIUU JUCHUIIJIMHBI B OTHOUIEHUWMU JIUII U3
YUCJIA UHBAJIMAOB U JIN1l C Or'PAHUYEHHBIMUA BO3MOKHOCT MU
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 HCIIOJb30BAaHHE COIMATbHO-aKTUBHBIX H
pedIeKCUBHBIX METONOB OOYYEHHS, TEXHOJOTHH COLHOKYJIbTYPHOH PpEaOMIUTAMH C LENBI0
OKa3aHMs TOMOIIM B YCTAHOBJICHHM IOJIHOLEHHBIX MEXKIMYHOCTHBIX OTHOIICHUH C APYrHMHU
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 TPEJOCTABISETCS 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;

- 110 WX JKEJIAHUIO MCIIBITAaHUS MPOBOAATCS B MUCbMEHHOH (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. 3BATAHMA JJISI TIPAKTUUYECKHUX 3AHATHIA

[To nucuumniIMHe NperycMOTPEHbI IPAKTUUECKUE 3aHATHUS C UCIIOIb30BaHUEM aKTUBHBIX U
UHTEPAKTUBHBIX (OpM MPOBEJNCHUS 3aHATHH (pa30opa KOHKPETHBIX CHUTyallUd, TPYMIOBBIX
JUCKYCCHI) B COUETaHUU C BHEAYJIUTOPHOM paboTOl Al GOPMUPOBAHUS U YMEHUHM U HABBIKOB
o0yJaromuxcs.

HaumenoBaHue pa3jesioB U TeM IIpakTnyeckune 3aHATHSA
AUACHUILINHBI
1 2
Pasnen 1. IloBropenue kypca mareMaTuku | Pemienue mpumeposB u 3ajau.
OCHOBHOM IIKOJIBI CamocrosTenbHbIe U KOHTPOJIbHbBIE Pa0OTHI.

NuauBunyanbHble 3a1aHus. TeCThI.

Paszpnen 2 IIpsimble 1 IIIOCKOCTH B IPOCTpPaHCTBE. | Pemenue npumepos u 3a1ay.

KoopauHatsl 1 BEKTOPBI B MPOCTPAHCTBE CamMocTosiTeIbHbIE U KOHTPOIbHBIE PAOOTHI.
NuauBunyanbHble 3a1aHus. TeCTHI.

Paznen 3. OCHOBBI TPUTOHOMETPUH. Pemenue nmpumepoB u 3aay.

Tpuronomerpudeckue GyHKIIUNA CamocTosiTeTbHbIE U KOHTPOJIBHBIE PAOOTHI.
NupusunyanbHble 3a1aHus. TeCThl.

Paznen 4. IlpousBonHas u nepBooOpazHast Pemenue npumepoB u 3a1ad.

¢dbynkun. UaTerpan. CaMocTosITeIbHBIE M KOHTPOJIbHBIE PAOOTHI.
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NuauBunyanbHble 3a1aHus. TeCTHI.

Paznen 5. MHOrorpaHHUKH U Tella BpaleHUs Pewenne npuMepos u 3amad.
CamocrosTenbHble U KOHTPOJIbHbBIE pAOOTHI.
NupuBunyanbHble 3a1aHus. TeCThI.

Paznen 6. Crenenu u kopHu. CteneHHas, Pemenue npumepoB u 3aa4.

MoKa3areinbHasl U JorapudmMudeckas GyHKIUU CaMocTosiTeTbHBIC M KOHTPOJIbHBIC PAOOTHI.
NuauBunyanbHble 3a1aHus. TeCThI.

Pa3znen 7. DnemeHTHI TEOpUM BEPOSTHOCTEN U Pewenne npumMepoB u 3agad.

MaTeMaTHUYeCKON CTaTUCTUKU CamMocTosTenbHbIE U KOHTPOJIbHBIE PAOOTHI.

NupuBunyanbHble 3a1aHus. TeCThI.

5. YCJIOBUS PEAJIM3ALIMU ITIPOT'PAMMBI YYUEFHOM JTACIHUILIAHBI

5.1. Jas peaJu3zanMd NPOrpaMMbl THCHUTLIAHBI IPEyCMOTPEHBI: KAOMHET
COLMANTLHO-TYMAaHUTAPHBIX JUCHUIUINH, YydeOHas ayauTopus Uil TPOBEICHHS 3aHATUN
JCKIIMOHHOTO THIIA, 3aHATUH CEMHUHAPCKOTO THIMA, TPYNIOBBIX M  WHIAMBHIYaJTbHBIX
KOHCYJIbTAIMK, TEKYIIEro KOHTPOJISI M TPOMEKYTOYHOW aTTeCTallid, OCHAIICHHas HabopoM
JIEMOHCTPAIIMOHHOTO O0OPYAOBaHUS M Y4eOHO-HAMISIHBIMU TIOCOOUSMHU;, Y4eOHAs ayIuTOPHsI
JUISE  TEKYIIero KOHTPOJSI W TPOMEXKYTOYHOW  aTTeCTallid, OCHAIIeHHas Habopom
JEMOHCTPAIIMOHHOTO  O0OpYyIOBaHHUs ¥  Y4eOHO-HAIJISIAHBIMU — TocoOMsAMH; OUOIMOTEKa,
YUTAIBHBIN 31 C BBIXOJOM B HMHTEPHET, MOMEIICHHUE ISl XPaHCHHS M MPO(UIAKTHISCKOTO
o0CITy’)KMBaHUsl y4eOHOTrOo OOOPYAOBaHMs, AKTOBBIM 3aJ, IMOMEMICHHE IS CaMOCTOSTEIbHON
pabotsl, ocHamenubie B coorBeTcTBUU ¢ OI1 CIIO no cnennansuoctu 38.02.08 Toprosoe aeno.

5.2. UudopmanmonHoe odecnevyeHue peaju3anum NporpaMmmsbl

Jlnst peayin3anuu nmporpaMmbl OMOJIMOTEYHBIH (POHI YHHBEPCHTETA UMEET AJICKTPOHHBIC
oOpa3zoBaTenbHble W WH(POPMALMOHHBIE PECYpPCHl, PEKOMEHAYeMble IJIsl WCIOJb30BAHUSA B
00pa3oBaTeIbHOM IpoIiecce.

OcHoBHasi InTEepaTypa

5.2.1. DJIeKTpPOHHBbIE U3IaHUA

1. Kpewmep, H. III. Marematuka s komnemxei: yueOnuk ans cro / H. II. Kpemep, O. T'.
Koncrantuaosa, M. H. ®punman. - 12-e uzn. - Mocksa: lOpaiit, 2026. - 408 ¢ - 978-5-534-
17852-4. - Tekcr: sanexkrponnsiii / KO Fpaiit: [caiit]. - URL: https://urait.ru/bcode/583277

2. Maremaruka: anrebpa U Hadajla MaTeMaTHIECKOTO aHain3a, reomerpus. ['eomerpus. 10-11
knaccel [Teker] : yueOHUK: 6a30BbIil U yriyoneHHsiil yposuu / JI. C. AtanacsH, B. @ byty30B,
C. b. Kagomre [u ap.]. - Mocksa : [Ipocsemenue, 2025. - 287 c. : wi. ; 70x90/16. - (MI'V -
mikone). - ISBN 978-5-09-120159-8 5 aks3.

3. Maremaruka: anrebpa ¥ Hayaja MaTeMaTHYECKOTO aHanu3a, reomerpus. ['eomerpus: 10-11
KJacchl: 0a30BBIM M yrinyOn€éHHbIH ypoBHHM : yuebHuk / JI. C. AranacsH, B. @. byty3os, C. b.
Kamommes [u np.]. — 12-e u31. — Mocksa : [Ipocsemenue, 2024. — 288 ¢. — ISBN 978-5-09-
112137-7. — TekcT : 2MEKTPOHHBIN // DNEKTPOHHBIN pecypc nudpoBoil 00pazoBaTEIbHON cpe-
ae1 CITO PROFo6pazosanue : [caiit]. — URL: https://profspo.ru/books/132455

5.2.2. DJ1eKTpPOHHBIE pecypChl

1. Hayunas anextponHas 6ubanoreka eLIBRARY.RU https://elibrary.ru/

2. DnextponHass O6ubnuoreynas cuctema IOpaiit MsnarensctBo FOpaiir https://biblio-
online.ru/

3. Ilnatdopma «budarnoxkommiektaropy» http://www.bibliocomplectator.ru/
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https://elibrary.ru/
https://biblio-online.ru/
https://biblio-online.ru/
http://www.bibliocomplectator.ru/

5.2.3. lonoJIHATEIbHbIE HCTOYHUKH:

1. AnekcannpoB, A. JI. Maremaruka: anreOpa W Hadajga MaTEMaTHYECKOTO aHAJW3a,
reometpust. ['eomerpus 10 xmace [Tekcr] : yueOHUK 11t 001I€00pa30BaTEIBHBIX OpraHU3aIUH :
yrayoneHHbii ypoBenb / A.JI. Bepnep, B.W. Peokuk. - 4-¢ u3a., MUHHUCTEPCTBO MPOCBEIICHUS
Poccwuiickoit @eneparuu. - Mockaa : [Ipocemenue, 2020. - 271 c. : wi. ; 70x90/16. - ISBN 978-
5-09-075902-1 (200 »k3.)

2. Aunekcanmpos, A. JI. Maremaruka: anrebpa U Hadajga MaTeMaTHYECKOTO aHAIN3a,
reometpus. ['eomerpus 11 kmacc [Tekcr] : yaeOHUK mjist 0011€00pa30BaTEIbHBIX OPraHU3AIINN:
yrinyonennsiii yposerb / A.JI. Bepuaep, B.W. Peokuk. - 5-¢ u3a., MUHUCTEPCTBO MPOCBEIICHUS
Poccuiickoit ®enepanuu. - Mocksa : [Ipocsemenue, 2020. - 272 c. : mi. ; 70x90/16. - ISBN 978-
5-09-074444-7 (200 5k3.)

3. Maremaruka: anreOpa 1 Hauajga MaTeMaTUYECKOTO aHallu3a, reoMeTpus. Anredpa u
Hayaia MaTeMaTiudeckoro ananusa. 10-11 kimaccel: 6a30Bblii U yriyONEHHBINA YPOBHU : y4eOHUK /
I. A. Amumos, 0. M. Komsirun, M. B. TkauéBa [u ap.]. — 12-e u3a. — Mocksa : [IpocBere-
Hue, 2024. — 464 c. — ISBN 978-5-09-112136-0. — TekcT : 351eKTpOHHBIN // DAEKTPOHHBIN
pecypc mudpoBoit obpazoparenbHor cpenbl CIIO PROFoGpaszoBanme : [caiit]. — URL:
https://profspo.ru/books/132452

4.  Mepsnak, A. I'. Maremaruka. ['eomerpus: 10 kmacc: yrmyOia€HHBIA ypOBEHbB :
yuebnuk / A. I'. Mep3nsk, 1. A. Homuposckuii, B. M. [TonsikoB ; mox penakuueii B. E. ITogons-
ckoro. — 8-e m3a. — Mockaa : [IpocBemenue, 2024. — 272 ¢. — ISBN 978-5-09-112260-2. —
TekcT : AIeKTpOHHBIA // DIEKTpOHHBIA pecypc mdpoBoi obOpasosarenbHOM cpenbl CIIO
PROFob6pasoBanue : [caiit]. — URL.: https://profspo.ru/books/143859

5.  Mepznsak, A. I'. Maremaruka. ['eomerpust: 11 kiacc: yriyOnéHHBI ypOBEHb :
yuebHuk / A. I'. Mep3nsk, /. A. Homuposckuii, B. M. Ilonskos ; mon penakiueii B. E. ITomons-
ckoro. — 8-e u3n. — Mockaa : [Ipocsemienne, 2024. — 256 ¢. — ISBN 978-5-09-112261-9. —
TekcT : S1eKTpOHHBINH // DIEKTpOHHBI pecypc LudpoBoi obOpazoBarensHOU cpenbl CIIO
PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/143860

5.3. O6s3aTesIbHOE IPOrpaMMHOe o0ecrneyeHmne
1. Astra Linux Special Edition «Cmonenck», «Open»; PenOC ; OC "Anst Pabouas cranmus” 10;

OC "Anbt O6pazoBanue"” 10.
2. MoitOdpuc Crangaptueiii 2, MoiOduc O6pazoBanue, P7-O¢uc IIpodeccuonanbHblid,
MoitOduc Cranpaptasiii 3, MoitOduc [Ipodeccnonanbhsiii 3
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6. POH/I ONEHOYHbIX CPEI[CT!S JJIAA MPOBEJEHUSA TEKYIIEI'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  OOydYarolIuxcsi, OCBOMBIIMX mporpaMMmy yueOHoW aucuuiummbael  OVYIL.04
«Marematuka» 38.02.08 cnenmanbHOCTH «TOproBoe aemo»

@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 AUCIUILTMHBI O0YJaIOIIUICS TOTHKEH:

YMmern:

e  OIEpUPOBATH MOHATUSIMU: OIIPEJIEIICHUE, aKCUOMA, TEOPEMA, CIIEICTBUE, CBOMCTBO,
IIPU3HAK, J0KA3aTeNIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKH; (POPMYJINPOBATH 0OpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKICHHUE, IPUBOAUTD IPUMEPBI U KOHTPIIPUMEPHI, HCII0JIb30BAThH
METOJ, MaTeMaTW4eCKOW HWHAYKIHMM; IPOBOAUThH JOKA3aTelIbHbIE PACCYXKIEHUS IpU
pelIeHnH 3a]a4, OLIEHUBATh JOTMYECKYIO ITPaBUIIBHOCTh PACCYKACHUI;

e  ONEpPUPOBATH MOHATUSIMU: MHOXKECTBO, OJMHOXKECTBO, ONEPALMU HAJ] MHOXKECTBAMU;
YMEHHME HCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN almapar Jjisi ONUCaHUsS peabHbIX
IPOLIECCOB U IIPU PELICHUH 3a/1a4, B TOM YUCIIE U3 APYIUX YUEOHBIX ITPEIMETOB,;

e  ONEpHUPOBATH MOHATUSAMHU: Tpad, CBA3HBIA Tpad, nepeBo, IHKI, rpad Ha IUIOCKOCTH;
3ajjaBaTh M OIUCHIBAaTh I'padbl Pa3IUYHBIMU CIIOCOOAMU; HCIOIB30BaTh Ipadbl Mpu
pelieHuy  3ajay;

e CcBOOOJHO OHEepupoBaTh MOHATHSAMHU: COUYETAHHE, TEPECTAHOBKA, YUCIO COYETAaHUH U
YHUCIIO [EepecTaHOBOK; OuMHOM HpbIOTOHA; NpUMEHATP KOMOMHATOpHBIE (AKTBI U
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 OOLIMI AeauTeNb U HauMEeHblIee o0lee KpaTHoe, aroput™ EBkimnaa npu
pELIeHNH 3a]1a4; 3HAKOMCTBO C Pa3JIMYHBIMU O3UIIMOHHBIMHA CHUCTEMAaMH CUMCIICHUS;

e ONEpUpPOBaTH MOHATUSMM: CTENEHb C LEJbIM II0Ka3aTeleM, KOpeHb HaTypalbHOM
CTENEeHM, CTENEeHb C pAlUOHAJIbHBIM IIOKAa3aTelieM, CTENeHb C JEHCTBUTEIbHBIM
(BellecTBEHHBIM) TMOKa3aTenaeM, JiorapudM Yucia, CHHYC, KOCHHYC U TaHI€HC
MIPOU3BOJIBLHOTO YUCIIA;

e  ONEpUPOBATH MOHATHUSAMM: TOXKJECTBO, TOXKJIECTBEHHOE IMpeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMa YypPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTb YpaBHEHHI,
HEpaBEHCTB U CHUCTEM, pallMOHaIbHbIE, UPPALMOHAIbHbIE, TIOKAa3aTeIbHbIEe, CTEIICHHBIE,
jgorapumuyuecKre, TPUTOHOMETPUUYECKUE YpaBHEHHS, HEPABEHCTBA M CHCTEMbI; YMETh
pelaTh ypaBHEHHUs, HEPAaBEHCTBA U CUCTEMBI C MTOMOIIBIO PAa3IMYHBIX TPUEMOB; pelIaTh
YpaBHEHHs, HEpaBEHCTBA M CHCTEMbl C IIapaMeTpPOM; MPUMEHATh YpPaBHEHUS,
HEpaBEHCTBA, UX CUCTEMBbI ISl pelIeHUs] MaTeMaTUUYECKUX 3aJad M 3ajJjad U3 pa3InyHbIX
oOnacTell HayKd W peaJbHOM KH3HU; ONEpUPOBATH MOHATHAMHU: TIpaduK (QYHKIHH,
oOpatHast (QyHKIUSA, KOMIO3MLMs (YHKUMH, JMHEHHAs QYHKIUSA, KBaJIpaTH4Has
¢byHKIMS, cTeneHHas (YyHKLHUS ¢ LENbIM MoKa3aTelleM, TPUTOHOMETpruYeckue QyHKINH,
oOpaTHble TpPUTOHOMETpUYEeCKHe (YHKIMH, TOKa3aTeNbHas M JiorapupmMuueckas
GYHKIIMHM; yMEHHE CTPOUTh rpaduku (yHKIUH, BBIIOJHATH peoOpa3oBaHus TpaduKoB
(byHKLIUH; UCTIONB30BaTh rpaduku GYHKIMHA U1 U3yYEHHs MPOLECCOB U 3aBUCHUMOCTEN
IpU PEIICHUHU 3aJa4 U3 JPYruX y4eOHBIX IMPEIMETOB U U3 pealbHOM KU3HH; BBIPAXKATh
dopMynaMu 3aBHCHUMOCTH MEXJIy BEJIWYMHAMH; YMEHHE CBOOOJHO OIEpPUPOBATH
MOHSATUSMH: YETHOCTh (DYHKIIUH, IEPHOJANIHOCTh (DYHKIIMH, OTPAaHHYECHHOCTh (DYHKIIHH,
MOHOTOHHOCTb (PYHKIIMHU, SKCTpEeMyM (YHKIIMH, HAauOOJIbIIee U HAaUMEHbIIee 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 ¢ rmapameTrpamu; u300pakatb Ha KOOPJAMHATHON TUIOCKOCTH MHOXECTBA PEIICHUI
YpaBHEHUI, HEPABEHCTB U X CUCTEM;

e ONEpUpPOBATh TMOHATHAMHU: IIOCIEJOBATEIBHOCTh, apHU(METHUecKas MPOrpeccus,
reoMeTpuuecKkas Iporpeccus, 0OeCKOHEYHO yObIBarollas reoMeTpuueckas Mporpeccus;
YMETh 32/1aBaTh MOCIEAOBATEIHLHOCTH, B TOM YHCIIE C TOMOIILI0 PEKYPPEHTHBIX (POPMYIL.

3HarThb:

L IIOHATHUA: KOMIIJICKCHOC 4YHUCIIO, COHpSI)KeHHbIG KOMIIJICKCHBIC 4YHCJiia, MOI[yJIB nu apFYMeHT
KOMIUIEKCHOTO 4ucia, ¢opMa 3amucud KOMIUIEKCHBIX 4Hcell (TeoMeTphdeckas,
TPUTOHOMETPHYECKAs U anredpandeckas); apuMETHUECKHUE NCHCTBUS ¢ KOMIUIEKCHBIMU
YHCJIaMH; UCIIOJIHb30BaHNE KOMIIJIEKCHBIX YHCET,;

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

e (opMynBl CIOXKEHHS W YMHOXEHHUS BEpPOSATHOCTEH, (HhOpMyny MOIHOH BEpOSTHOCTH,
dbopmyny bepHymnu, koMOuWHaTOpHBIE (aKThl W (GOPMYIIBI; ClydailHas BEJIWYWHA,
pacripeiefieHue BEpPOSITHOCTEH, MaTeMaTHYECKOE OXKHUAAHHUE, AUCIEPCHUsS] U CTaHJIapTHOE
OTKJIOHEHHE CIly4ailHOM BeNMMYWHBL, (DYHKUMM pacrlpefelieHuss U  IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIHHOTO U HOPMAJIBHOTO PACTIpeIeIICHUN; YMEHHUE UCTIOJIb30BaTh
CBOMCTBA M3YYCHHBIX paCHpeleCHUN I PEIICHHs 3a]ay; MOHATUSA: 3aKOH OOJBIINX
YHCEJI, METOIbl BHIOOPOYHBIX MCCIICIOBAHUIA;,

® TIOHATHS: TOYKA, MpAMas, IUJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Jy4, TUIOCKHH YTOI,
JIBYTPaHHBIA  yrojl, TPEXTPAaHHBI yroj, TMEpeceKaroluecs, MapajielbHbIE U
CerIlII/IBaIOIIII/ICCﬂ HpﬁMI)Ie, HapaJIHeJILHOCTI) nu HepHCHI[I/IKy.HSIpHOCTI) 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, MPAaBWIbHBIM MHOTOIPAaHHUK, MpU3Ma, NUpaMuga, ¢urypa u
MOBEPXHOCTh BpaIllCHUs, IWIMHAP, KOHYC, Mmap, cdepa, pa3BepTKa IMOBEPXHOCTH,
CeUCHHsA KOHyca M IIWIMHApPA, TMapayielbHble OCH, CEYEeHHEe IIapa, IUIOCKOCTD,
Kacaromiasicsi cepsl, MIIMHAPA, KOHYCa, MPAMOYTOibHAsI CUCTEMa KOOPJIWHAT, BEKTOD,
KOOPJIMHATHI TOYKH, KOOPJUHATHI BEKTOPA, CYMMa BEKTOPOB, IPOU3BEJCHUE BEKTOpa Ha
YUCJIO, PAa3JOKEHHE BEKTOpa MO 0a3ucy, CKaasipHOE TMPOU3BEIACHHE, BEKTOPHOE
MIPOU3BEJICHUE, YTOI MEXAY BEKTOpaMH; MaTpula 2 X 2 v 3 X 3,0npeeauTesb MaTPUILIbL,
TEOMETPUUECKHUI CMBICIT OTIPEICTUTENS.

OCBOUTH O0IIHE KOMIIETEHIINH:

Kon HanmeHoBaHHE 00IIIUX KOMIIETEHITHH

OK 01. BreiObupate cnocoObl pemieHuss 3anady  IpoecCHOHATBHOM  /1eATeIbHOCTH,
IPUMEHUTEIIBHO K Pa3JIMUYHBIM KOHTEKCTAM

OK 02. Hcnonb30BaTh COBpPEMEHHBIE CpEACTBAa IOMCKA, aHAW3a M HHTEPIpPETAluu
uHbopManuud U UHGPOPMALMOHHBIE TEXHOJOTMU JUId BBIIOJIHEHUS 3ajad
poeCCUOHAIBHON EATEITLHOCTH;

6.2. MEPEYEHb KOHTPOJIMPYIOININX MEPOIIPUATHUM 1151 TIPOBEJEHUS
TEKYIIEIO KOHTPOJISI U MTIPOMEXKYTOUYHOM ATTECTAIIUM

[lepeueHb KOHTPOIUPYIOIIUX MEPONPHUATUN AJI MPOBEACHHUS TEKYLIEr0 KOHTPOJIS IO
mucaurunae OVYII.04 «MaremaTuka:
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Texkyuuiit KOHTPOJIb
Homep I ym P o
aKTH4YeCKHue OpPMHpOBaHHE
ceMecTpa | TectupoBanue Omnpoc P Jokaan pMup
3aJaHUA nopr¢oJamno
1 + + + +
2 + + + +
IlepeyeHp KOHTPOJIMPYIOIIMX MEPOIPHUATUN U1 IPOBEACHUS  IIPOMEKYTOYHOMN
arrectanuu o mucuuinimge OVIIL.04 «MartemaTukay:
IIpoMe:xxyTouHasi arTecTanus
Homep
IMpomeskyTouHOE
cemecTpa KypcoBas paGora P y Aud. 3auer JK3aMeH
TeCTHPOBaHME
2 +

6.3. PE3YJIBTATbBI OCBOEHUA JUCHUIIJINHBI

Pesynomamul 0dyuenusn

Kpumepuu OUECHKU

Memoowl ouenku

Ymern:

pemarh NPUKIIAIHbIC 33]1a41 B
obactu mpodeccunoHATEHOM
JeSITeTbHOCTH.

- IEMOHCTpAaLYs 3HaHUH U
YMEHUH BBIIOJIHATh
TpeOyeMble pacueThl U
COCTaBJISITh HEOOXOANMBIE
JOKYMEHTBI.

Tekywmuilt KOHTPOJIb B
(dbopme OleHKH
pe3yiabTaTOB
IIPAaKTUYECKUX 3aHITHM.
[IpomMexxyTouHBI1
KOHTPOJIb B hopme
KOHTPOJIBHON paboTHI,
KOJUIOKBHYMa,
MHUBH1yaJIbHOTO
3a/1aHMUS.

3HaTh:

- 3HaUE€HUE MaTEeMAaTHUKH B
po¢eCCUOHAITBHON NEATETHFHOCTH U
pu ocsoenuu [1IICC3

- OCHOBHbBIE MaTeMaTUYECKHE
METO/bI pelIeHUs PUKIATHBIX
3a/1a4 B 00J1aCTH TPo(PeCcCHOHATTBHON
JESTEIbHOCTH; - OCHOBHBIE ITOHSTHS
Y METOJIbl MaTEMaTHUYECKOT O
aHaJn3a, TUCKPETHONW MaTeMaTHKH,
JUHEIHON anredpel, TEOPUU
KOMIUIEKCHBIX YUCEIl, TEOPUHU
BEPOATHOCTEN U MAaTEMaTUYECKOMN
CTaTUCTUKH OCHOBBI HHTETPAIbHOTO
1 1uQpepeHnaIbHOro HCYUCICHUS.

- IEMOHCTpalys 3HaHUH U
YMEHUH BBIIOJIHATh
TpeOyeMble pacueThl U
COCTaBJISATh HEOOXOIUMBIE
JOKYMEHTBI.

Tekywmuit KOHTPOJIb B
¢dbopme OleHKH
pE3yJIBTaTOB
MIPAKTUYECKUX 3aAHITHM.
IIpomexyTOUHBIN
KOHTPOJIb B popme
KOHTPOJILHOM paboThl,
KOJJIOKBUYMa,
WHIVBUAYAJIBHOTO
3a/1aHMUS.

6.4. OIMCAHUE MMOKA3ATEJIEW U KPUTEPUEB OLIEHUBAHU S
KOMIIETEHIIUM HA PA3JIMYHBIX 3TAIIAX UX ®OPMUPOBAHMUSI,
OINMUCAHUME LHIKAJI OHEHUBAHUA.
Texkymuii KOHTPOJIb 3HAHUHN MpeAcTaBiIsgeT COOOH KOHTPOJIb OCBOEHHUS MPOTPAMMHOIO

Marepuasa y4eOHOW JHUCIMIUIAHEI,

C ILICIbIO

CBOEBPEMEHHON KOppeKUUu OO0ydeHus,

aKTHBHU3ALMH CaMOCTOSATEIbHOM pa6OTLI " IPOBCPKU YPOBHHA 3HAHUH U yMeHI/Iﬁ 06yqa}0m1/1xc;1,

c(hOpMUPOBAHHOCTH KOMITCTCHITHH.
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IIpomexyTouyHass arrecTamusi 10 JUCHUIUIMHE IIO3BOJISIET OLIEHUTHh  CTEIIEHb
BBIPOKEHHOCTHU (CHOPMHUPOBAHHOCTH) 00pa30BATEIbHBIX PE3yIbTATOB:
HaumenoBanue pa3jaesioB
Tun KOHTPOJIBLHOIO 3a1aHUS
AUCHHUILIMHBI
1 2
Pa3nea 1.IloBTOpenne Kypca Bompocs! k Bormpocs! k ycTHOMY TectupoBanue,
MaTeMaTHKH OCHOBHOM HIKOJIbI | DK3aMEHY ornpocy JOKJIa/l
IIpakTrueckue
3aJJaHMsl
Paznea 2. [Ipsimble U mu1ockoctu | Bonpoce! k Bormpocs! k ycTHOMY TectupoBanue,
B npocTpancTBe. Koopaunarel | x3ameny ornpocy JOKJIal
U BEKTOPHI B IPOCTPAHCTBE [TpakTnueckue
3aJJaHMs
Pa3nes 3. OcHOBBI Bormpocs! k Bormpocs! k ycTHOMY TectupoBanue,
TPUTOHOMETPHH. JK3aMEHY ornpocy OEN
Tpuronomerpuueckue [TpakTuueckue
¢pyHkuun 3aJJaHUs
Pa3nea 4. [IponsBognas n Bompocs! k Bormpocs! k ycTHOMY TectupoBanue,
nepsoodpa3Hasi pyHKIMHU 9K3aMEHY onpocy JOKJIa/1
IIpakTrueckue
3aJJaHMs
Pa3zpnen S. MHOrorpaHHMKH U Bompocs! k Bormpocs! k ycTHOMY TectupoBanue,
Tesla BpalleHust 9K3aMEHY orpocy JOKJIa/1
IIpakTrueckue
3aJJaHMs
Pa3nes 6. CTeneHn U KOpHH. Bonpocs! k Bonpoce! k yctHoMy | TectupoBanue,
CreneHnHas, nokasarejabHasi U 9K3aMEHY onpocy OEN
Jorapupmuyeckass GyHKIUA [IpakTnueckue
3aJlaHus
Pa3nes 7. DineMeHTHI TeOpUH Bormpocsr k Bormpocs! k ycTHOMY TectupoBanue,
BEPOSATHOCTEH 1 JK3aMEHY onpocy TOKJIaJ
MaTeMaTH4YeCKOH CTATHCTUKH [TpakTueckue
3aJlaHus

6.4.1. KOMIUIEKT OHEHOYHBIX CPEACTB JJisl TEKYIIEI'O KOHTPOJISI

Texymuit KOHTPOIb 3HAHUN TPEACTABISIET COOOW KOHTPOJIb OCBOEHHUS MPOTPAMMHOIO
MaTepuaia yd4eOHOW JUCHUIUIMHBI, C IEIbI0 CBOEBPEMEHHOW KOPPEKIUU OOYYCHUS,
AKTUBM3AIMHA CaMOCTOSITENIbHON pabOThl U MPOBEPKU YPOBHS 3HAHUU M YMEHHI 00ydaromuxcs,
c(OPMHUPOBAHHOCTH KOMIICTCHIIUN. Pe3ylbTaThl TEKYIIEro KOHTPOJIS 3aHOCATCS B IKypPHAIIBI
yueOHBIX 3aHATHUH.

@DOopMBI TEKYIIET0 KOHTPOJIS 3HAHHIA:
- onpoc (yCTHBIN);
- TECTUPOBAHUE;
- BBITIOJTHEHUE MPAKTUYECKUX 3a/IaHUM;
- HaTMCaHUEe JTOKJIAJIOB.

[TpopaboTKka KOHCIIEKTA JIEKIINA U Yy4eOHOM JIUTEepaTyphl OCYIIECTBISIETCS CTYJCHTAMH B
TEYCHHE BCETO TIEPHOa OCBOCHHSI TUCITUTUIHHEI ITIOCIIC U3YICHHUS HOBOW TEMBI.

3amuTa TPAKTUYECKUX pabdoT MO TUMAM KOHTPONBHBIX 3aJlaHuil  TPOU3BOIAUTCS
CTYJICHTOM B JICHb MX BBIIIOJTHCHHS B COOTBETCTBUU C IIAHOM-TPAPHKOM.
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[IpemonaBaTens  MpOBEpsieT  MPABHJIBHOCTh  BBIMOJIHEHUS  NPAaKTUYECKUX  padoT
CTYIEHTOM, KOHTPOJUPYET 3HAHWE CTYACHTOM IPONACHHOIO Marepuaga C I[OMOUIbIO
KOHTPOJIbHBIX BOIIPOCOB MJIM TECTUPOBAHMSI.

Bonpocs! 1J1s1 TeKyero KOHTpPoJisi 3HaHWi (YCTHBIN 01Ipoc)

1. MaTpuiibl, 1ecCTBUS HaJ MaTPULIAMH.

2. Onpenenurenu 1-ro, 2-ro, 3-ro nopsaxoBs. [IpaBuiao TpeyroiabHUKOB.
3. Onpexnenutenu n-ro nopsiaka. Teopema Jlamnaca.
4. OGparHas MaTpuiia. AJTOPUTM HAXOXKIECHUSI OOPATHON MAaTPHUIIBL.

5. Panr Mmarpuupsl. AJITOPUTM BBIYMCIICHUS paHra MaTpulbl C IOMOLIBI 3JIEMEHTApHBIX
peoOpa3oBaHUH.

6. Cuctema NHHEHHBIX ypaBHeHHH. Meton oOpaTHoi matpuibl. @opmynbl Kpamepa. Meton
l"aycca.

7. BeKTOphI U onepaly HaJl HUMU.
8. [Ipoekiusi BEKTOpa Ha OCh U €€ CBOMCTBA.
9. llekapToBa NpsIMOYTroJibHasl CUCTEMa KoopauHart. [lossspHas cucreMa KOopAuHar.

10. CkansipHO€, BEKTOPHOE U CMEIIAHHOE MPOU3BECHUS BEKTOPOB.

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

12. TIpenen GyHKIMH MU X, CTPEMSIIEMCSl K OECKOHEYHOCTH. 3ameuaTeNbHbIe peaessl. Yucmo
e.

13. HenpepsiBHOCTh (YHKIMM B TOYKE W Ha MPOMEXYTKe. Touka HENpPephIBHOCTH (HYHKIIHH.
Touka paspsiBa ¢yHkiuu. CBoiicTBa HempepblBHBIX (GyHKuuH. Ilpupamienue aprymexra.
[Tpupamenne pyHKINN.

14. TIpoussoanas pyukuuu. Auddepenunan Gynkuuu. ['eomerprueckuii cMbICI IPOU3BOIHOM.
MexaHn4eCKHuil CMBIC TPOU3BOIHOM.

15. Tabnuua npousBoaHbIX. [TousTHe cnoxxkHoil pyHkuuu. [TponsBogHas CloKHON QYHKIIMH.
16. Cxema uccnepoBanus ¢pyakmun. Obnacte onpeneneHus GpyHkuuu. MHOXKECTBO 3HAYCHHN
¢ynkuuu. YeTHOCTh U HeueTHOCTh (yHKuMU. Hymu ¢yHkumu. [IpoMexyTku 3HaKOIOCTOSHCTBA
¢ynkuuu. Bospactannme wu yObIBaHWE (QYHKIWHW, TPABWIO HAXOXKICHHUS IPOMEKYTKOB
MOHOTOHHOCTH. TOYKM 3KcTpeMyMa (QyHKIMHU, IPABUIIO HAX0XKIEHHS SKCTPEMYMOB (DYHKIIHMH.
17. Ilpous3BomHble BBICIIMX NOPAAKOB. @OU3NYECKMH CMBICI BTOPOM  IIPOU3BOJHOMN.
HccnenoBanue (yHKIMU C TOMOLIbIO BTOPOI MPOU3BOAHOM.

18. IlepBooOpa3nasi. Heompenenenusiii uHTerpaji. OCHOBHbIE CBOMCTBA HEONPEIEIEHHOTO
MHTETpaa.
19. Tabnuua HeonpeaeIeHHBIX UHTETPAJIOB.

20. Meronpl MHTErpupOBaHUSA: METOJ, HENOCPEACTBEHHOIO MHTETPUPOBAHMS; METOJ 3aMEHBI
NEePEMEHHOM (METO/ MOJICTAHOBKH ); METO/ UHTEIPUPOBAHHUS 10 YACTSIM.

21. Omnpenenennbii uHTerpan. lloHatne wuHTErpanmbHOM cymMmbl. JlocTaTouHOE yCllOBUE
CYIIECTBOBAHMSI OIPEIETIEHHOI0 UHTETpasia (MHTETPUPYEMOCTH (PYHKIIMH).

22. OCHOBHBIE CBOMCTBA OIPENEICHHOIO MHTETpaa. I'eoMETpUYECKUI CMBICI OIPENEIECHHOIO
MHTETpasa.

23. Metoapl BBIYMCIECHHUS OIpeneseHHbIX uHTerpanoB. Popmyna Herorona-JleiiOnuma. 24.
['eomeTprueckue 1 pu3nUecKue NPUIOKEHHS ONPEIETIEHHOI0 HHTErpaa.

25. OyHKINN HECKOJIBKMX NIEPEMEHHBIX. YacTHbIE IPOU3BOAHBIE.

26. Ilonstne  muddepennuansHoro  ypaBHeHus. OOmee W YacTHOE  peIIeHUe
muddepeHaIbHOro ypaseHus. nrterpanbable kpuBble. 3aaaya Kormm.

27. 3apauu, npuBojsaMe K qupdepeHIIMaTbHbIM YPaBHEHUSM.

28. Metoapb! pemieHus TuddepeHInaabHbIX YpaBHEHUH.

29. Ilonsarue yncnoBoro psaa. CXoAUMOCTb U PACXOJIMMOCTb YUCIIOBBIX PSJIOB.

30. HeoOxoaumelii mpusHak cxoaumoctu pana. [Ipusnak cpasuenus. [Ipusnax Jlanambepa.
31. IlonsTue 3nakouepeaytouierocs psana. [Ipuznak cxonumoctu Jleitbuuna.

32. AGcountoTHAs M YCIOBHAsI CXOAUMOCTh 3HAKOTIEPEMEHHOT0 pAIa.
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33. ®ynkuuonanmbHble psanbl. CreneHHble paabl. OOJACTh CXOAWMOCTH CTENEHHOTO pAfa.
Paznoxenune anemMeHTapHbIX QYHKIUH B psig MakiopeHa.

34. Tlomsatue coObiTus. JlocTOBEepHBIE, HEBO3MOXHBIC, COBMECTHBIE, HECOBMECTHBIE,
IIPOTUBONOJIOXKHBIE coObITHs. Kitaccuueckoe onpeneneHre BEpOsITHOCTH.

35. Teopema cioxxenus BeposiTHOcTed. TeopeMa yMHOKEHHSI BEPOATHOCTEH.

36. CnyuaitHass Benu4uHa. JIMUCKpeTHass W HENpEpbIBHAS CIy4alHbIE BEJIMYMHBI. 3aKOH
pacripesiesieHus] JUCKPETHON ciay4ailHOW Benn4uHbI. VHTerpanbHas (QyHKIUS pacrpeeseHus
HEMPEPHIBHOW CIIy4ailHON BEJIUYUHBI.

37. MareMaTH4ecKoe 0KUJaHUE TUCKPETHON CIlydaiiHOM BEIMYMHBI.

38.0TKJIOHEHHUE CIIy4yalHOW BeIWMYMHBL. Jlucnepcus JIHUCKPETHOW CIy4ailHOM BEJIMYMHBI.
Cpennee KBaipaTUYHOE OTKJIOHEHHUE.

IIpumepHasi TeMaTHKa I0KJIa10B
. ArOpUTMBI U3BJICUEHUS KOPHA N-U CTEIICHMU.
. AIrOopuTMBI pelIeHns T0Ka3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB.
. BekTopsl B ipocTpaHcTBE
. Bce 3aranku u npumenenue byroeuiku Kneitna.
. 'eomerpuueckue opMbl B UCKYCCTBE.
. F'eomerpus JIo6aueBCKOro Kak MpUMEp aKCHOMATUYECKO TEOPHUH.
. I'padbl 1 ux ncnonabp3oBaHue
. I'padpl 1 X mpuMeHEHHE B apXUTEKTYpeE.
. EcTb 1 ¢m3nyeckuii cMbICI B IPOU3BOJHOM M TEPBOOOPA3HOM?
10. 3aragku L{ukmonmasr.
11. 3aragounsie rpaduxu
12. 3aramounsrii Mup (pakTaioB
13. 3aaun MEXaHMUYECKOro MIPOUCXOKACHUS (T€OMETPUs Mace, SKCTpeMalbHbIE 3a/1auH).
14. 3nakomMcTBO ¢ Tpadamu
15. MHTerpan u ero npMMEHEHUE B )KM3HU YEJI0BEKa.
16. Ucnonp3oBanue U puMeHeHHe u(QepeHIHaTbHBIX YPaBHEHUH.
17. Mcionb3oBaHue MaTpHUL] IPY PELIEHUH SKOHOMHUYECKUX 3a/1ay.
18. UccnenoBanue neHTl MEOMyca 1 € CBOMCTB: TOMOJIOTMUECKUN KYpbe3 WIN yIUBUTEIbHOE
OTKPBITHE B MUPE HAYKHU?
19. KommiekcHbIE UnCiIa U UX POJib B MaTEMATHKE
20. JIuct MeOuyca - yIuBUTENIbHBIH 00BEKT UCCIIEAOBAHMUSL.
21. Jlorapupmuyeckast GyHKIMS U €€ IPUMEHEHNE B )KU3HU YEJIOBEKa.
22. Marudeckue KBaJpaTbl
23. Maremaruka B apxutekType. [naronoBsl Tena. CUMMETpHS M TAPMOHUST OKPYKAIOIIIETO
MUpA.
24. Maremartuka Ha IIaXMaTHOM JTOCKe.
25. Maremarudeckas JIOTUKa U €€ JOCTH)KCHHUS.
26. MareMaTuuecKre pacCyXJIeHUsI M I0Ka3aTeIbCTBA B MaTEMaTHKeE.
27. Marpuua u ee IpMMEHEHNE.
28. MarpuyHast anredpa B 5KOHOMHUKE.
29. Metoa MareMaTH4eCKOW NHAYKIIMM U €r0 IPUMEHEHUE.
30. MeToibl penieHus UTPOBbIX 33]1a4.

0NN DN KW~

Ne)

IIpuMepHbIi NepedyeHb NPAKTHYECKUX 3aJaHHI 110 AUCHUILIHHE

Tect mo pasaneny «Aaredpa»

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

w s
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-bw“\,H

2. Beruucnure: sin30° - cos60° — sin?45°

25in30°-cos0°

4. BEIUUCIUTE:.
o tg309-sin60°

5. Haiinute HanOoibllee M HAUMEHbIIEEe 3HAYEHNUE BhIpaXKeHUs: |2 — 3cosa|
- [1:9]

- (-1.5)

- [-5:-1]

- [roos1]

6. Haiiure 3nayenue BoipakeHus: cos36° + sin?18°

-sin?18°

-cos218°

-sinZ2a

-1
-3 1 53
a4 -a2 a6
7. YOpocTUTh BBIpAXKEHUE | —s— * —
alz a6

-a

- a8

-0

9. YKakuTe MPOMEKYTOK, COZlepKallnii KopeHs ypaBHerHus 34 *° = 81
- (-1, 0]

-(0; 3]

-(3;4]

- (4;+0)

10.Pemmte HepaBeHCTBO logr (3x +2 ) <=logz (x—1)
- (-2/3; + )
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- (-o0; - 2/3]

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

- pELLICHUI HET

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

-(-3;-1)

-(0;2)

-[2; 3]

-[4,8]

12. Haiiiure 9ucIio mebiX OTPHIIATENIBHBIX pellleHnil HepaBeHcTBa lg (x +5) <=2 —1g 2
-1

-0

-2

- (-5)

13. VkaxuTe IPOMEXKYTOK, COAepsKalIiil KOpeHb ypaBHeHus 4°% 8 = 64
- (-o0; 3]

- (-3;-2]

- (-2, 0]

-(0;3]

14. Haiinute kopHu ypaBHeHuss X+ 1 =+/—3x + 25.
-3

-(-3u8)

-3

-8

15. ®yukuus y = log 4 (X — 6) siBisiercst:
-BO3pacTarouen

- yObIBaro1eit

16. Cpasnure: log og 5 mlogog 12

->

- <

17. Pemmre ypaBHenue: logs X = 2.

-3

-36

- 64

-6

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

-28

-25

-2

-5

19. Pemnre ypaBHeHUe Zsinf . cosf -1=0.
- g +mn,ne’z

-m+4nmn,n € Z

- g +nmtnne’z

- g +mn,neZz

20. Pemnte HepaBeHCTBO 81 > 917%¥

- (=0;0,75)

- (0,75;400)

- (—0; —0,25)

- (—0,25;400)
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cos(x +37) =0

21. PemienueM ypaBHEeHUs SBIISIETCS:
Ty 2ak ke z
-2
_2ak,kEez
T vk kez
-2
_m+2mk,kEz
1+g'e
2
22. Pe3yabTaToOM YIIPOLICHUS BHIPAKEHUS l+ctg'a

-0
g

_l+tga

_tg'a

23. UenTtpanbHbIil yrOd,
OKPY>KHOCTH, Ha3bIBA€TCS YIJIOM B ... paauaH.
-1

-0

-2

-6

ONMPAIOIIMICA HaA JYyTYy,

SABJIACTCA:

JUTMHA KOTOPOTO paBHa paauycy

24. YCTaHOBUTH COOTBETCTBUS (POPMYIT CIOKECHUS TPUTOHOMETPUIECKUX (PYHKITHIL:

1) cos(ax - f3) a) sin &z -cos /5 - cos« -sin f8
2) cos(a + f3) 6) sin « -cos /3 + cosa -sin /3
3) sin(a + £) g) COS& "COS p - sina -sin B
4) sin(a - f) r) COS& “Cos f +sina sin S

- 1)-r, 2)-8, 3)-0, 4)-a
- 1)-a, 2)-r, 3)-6, 4)-a
- 1)-r, 2)-8, 3)-a, 4)-6
- 1)-r, 2)-a, 3)-6, 4)-B

25. YCcTaHOBUTBH COOTBETCTBHE MEXK/1Y BBIPAXKEHUSIMH U PE3yJIbTaTaAMMU:

3) 3 B) 2
257 1
tg— -=
4) 4 r) 2

- 1)-a, 2)-B, 3)-0, 4)-r
- 1)-1, 2)-B, 3)-a, 4)-0
- 1)-a, 2)-B, 3)-1, 4)-6
-1)-1, 2)-8, 3)-0, 4)-a

26. PacnionoxuTe B nopske Bospactanus: V6, Y30 u V10.

- V10,36, ¥/30
- V6,3/30,V10
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+%/30,310,V6

- 6,410,330

27. HaiimuTe kopenb ypaBHenus (V2)*°=4%
-0

-2

-4

-5

28. Berunciure cos 120°-tg315°.

- (-1’5)

29. Beruucnure log,7 + log,3 — log, 24—1.
-0

-3

-4

-2

30. Beruncmute sin 210°+tg225°.

Tect o pasgeay «I'eomerpus»

1. Kakue u3 cienyronux yTBepKaeHuil BEpHbI?

- [Ipou3BeeHNEM HEHYJIEBOTO BEKTOPa a Ha YMCIIO K Ha3bIBaeTCs TAKOM BEKTOP b, uto |I;| = |k| -
|dl.

- JIt000ii BEKTOp MOXKHO Pa3I0kKHUTh IO ABYM JIPYIMM HEKOJIJIMHEAPHBIM BEKTOpPaM.

- B paBHOOenpeHHON Tpaneuuu BEKTOPHI, COAEP)KAIUME OCHOBAaHUS, COHAIIPaBIEHBI C
BEKTOPOM, COAEPIKAIIUM CPEIHION0 JINHUIO.

- Ecmu @=x,7 + y1J, B = X, + y,],TO KOOP/MHATHI BEKTOPa @ — B PaBHBI {X; — ¥1; X — Vo }-

2. Kakue u3 creqyromux yTBepKAeHUN BEpHbI?

- Ecnu BekTOpBI MPOTUBOIOJIOXKHO HAlpaBi€Hbl, TO JJMHA BEKTOpa CyMMBbl paBHa MOAYIIO
Pa3HOCTH JUIMH 3TUX BEKTOPOB.

-ABCD- napamnenorpamMM. Torna cnpaseIinBo paBEHCTBO BD = AD+ CD.

- B uersipexyrompauke ABCD  AB = DC, touka K- cepequna AB. Ipsimas DK mepecekaer
npsimyto BC B Touke N. Torna He SBIsIOTCS KOJUIMHEAPHBIMU BEKTOPHI BKuDA.

- A(-3;-1); B(2;-4). Torma mwHa otpeska AB= 15.

3. Kakue u3 cnenyronmx yTBepKIeHNUN BEPHBI?

-13 Bextopos MN; PQ; MP; QP; NM; AB BIISIOTCS POTHBOIMOJIOKHBIME BeKTOPhI PQ 1 QP.

- [Tycth BekTOp @ = %?— 3j. Toraa ero KOOpIMHATHI 5’{%; 3}.

- BexTopbI @ ¥ k - @ MPOTHBOIOIOXKHO HANpaBieHbl, ecian K<0.

- a{xq;y1}; B{x;y,}. Torma ckansipHoe mpou3BeeHHE BEKTOPOB MOYXKHO BBIYHCIIUTH 1O (hopmyrie
d B =x1y1 — X2¥2-

4. JIBe TIJIOCKOCTH COBIIAJIAIOT, €CJIM OHU UMEIOT . . .

- IBE O0IIMX TOYKHU

- TP OOIKX TOUYKHU

- OJIHY OOIIYIO TIPSIMYIO

- OZIHY OOIIIYIO TOUKY
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5. Yriaom Mexy HaKJIOHHOW U INIOCKOCTBIO Ha3bIBAOT. ..

- YIOJI MEX/1Yy HAaKJIOHHOM U MEPIEHINKYISIPOM

- YTOJI MEX/1Yy MPOEKIMEN U EPIEHAUKYIIPOM

- YIoJI MEX1y HAKJIOHHOM U €€ MPOEeKIuen

- YrOJI MEXAY HAKJIIOHHOM U MPAMON B IIJIOCKOCTH

6. Uepes ... IpPOXOIUT €IUHCTBEHHAS IIOCKOCTb,
- JIB€ TOYKU

- TpU NapaJljieIbHbIE NPSIMbIE

- TPY NOTIAPHO NIEPECEKAIOIINECS MPSIMbIE

- YETBhIPE TOUYKHU

7. IlpsiMas repecekaeT INIOCKOCTh, €CJIM NPAMAst U IUNIOCKOCTb. . .
- HE UMEIOT HUA OTHOM OONIEl TOUKHU

- IMEIOT JIBE OOIIHE TOUKHA

- IMEIOT TOJILKO OJIHY OOIIYIO TOUKY

- IMEIOT TPH OOIIUX TOUKH

8. He siBnsieTcs paBUIIbHBIM MHOTOTPAaHHUKOM:

- IPaBUWJIbHBIN TETpa’Ap

- IpaBWJIbHAS MIPU3Ma

- IPaBUWJIbHBIN 10€KadIP

- IPaBUWJIbHBIN OKTa3Ip

9. BepHoe yTBepkaeHuE:

- BBIIYKJIBIII MHOTOI'PaHHUK Ha3bIBAETCS IPABUIIBHBIM, €CJIM €r0 I'PaHU SBJISIOTCS IPAaBUIbHBIMU
MHOTOYTI'OJIbHUKaMU C OJJHUM U TE€M K€ YMCIIOM CTOPOH M B Ka)K/10i1 BEpLIMHE MHOTOI'paHHUKA
CXOJIUTCS OJHO U TO K€ YMCIIO pedep

- IpaBWJIbHAS TPEYTOJIbHAS MUpPaMUa U MIPABUIbHBIN TETPadip — 3TO OJIHO U TO e

- IJI01a/1b OOKOBOW MOBEPXHOCTH MUPAMUIbI PaBHA MIPOU3BEACHUIO IEPUMETPA OCHOBAHUS Ha
BBICOTY

10. BricoTa 00KOBOI I'paHy IPABUILHOM MUPAMHU/II, IPOBEICHHAS U3 €€ BEpIINHbBI, HA3bIBACTCS
- IMaroHaNbIo

- MeIUaHOU

- anohemont

11. CBoiicTBO MUpaMH/Ibl: €CIH JIBE TPaHU MHUPaMUIbl IEPIICHIUKYISIPHBI OCHOBAHMIO, TO X
JIMHUS TIepeceueHus SBISETCS

- BBICOTOM MUpaMU/IbI

- anoheMoii mupaMuabI

- palnyCOM OKPYXHOCTH, OTIUCAHHOM OKOJIO OCHOBaHUS

12. Ecniu 6okoBbIe pebpa NpU3Mbl HEPHIEHIUKYISIPHBI OCHOBAHHIO, TO IPU3MA SBJISIETCS:

- HAKJIOHHOM

- IPaBWJIBHOU

- IpSIMOM

- BBIITYKJION

13. Y npuszmbl 60KOBEIE pedpa:

- paBHBI

- CHMMETPHUYHBI

- IapaJJIeJIbHbI U PaBHBI

- apaJijiesIbHbI

14. Teno, cocrosimee U3 IByX KPyroB M BCEX OTPE3KOB, COCUHSAIOIINX TOYKH KPYTroB
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Ha3bIBACTCS:

- KOHYCOM

- lIapOM

- HAJTUHIPOM

- chepoii

15. Otpe3ku, COeNMHSIONINE TOUKH OKPY>KHOCTEH KPYroB, Ha3bIBAKOTCS:
- TpaHsAMU TUIHH]IpA

- 00pa3yoUMMH IUIUHAPA

- BBICOTaMU IIWJIMH]IpA

- IePICHINKYISIPAMU IIWIIHHIPA

16. O6wem Kyba co cTOpOHOI a = 3 CM paBeH
-S=18 cm2

- V=9 cm3

-V=27cm3

-S=12cm2

17. O6vem Kyba co CTOpOHOI a = 5 CM paBeH
-S=25cm2

-V=15cm3

-V=125cm3

-S=75cm2

18. Y xyba Bce rpaHu:

- IPSIMOYTOJIbHUKHU
- KBaJpaThl

- Tpamnenuu

- poMOBI

19. BricoTa mupamMu/ibl SIBJISIETCS:

- OCBIO

- MeIUaHOU

- IEPIICHIUKYIISTPOM

- anohemont

20. Teno, cocrosiee U3 IByX KPyroB U BCEX OTPE3KOB, COCIUHSIOUIMX TOYKU KPYTOB
Ha3bIBACTCH:

- KOHYCOM

- [LIapOM

- IWJIAHPOM

- chepoit

3aganus no pasaeny «Teopusi BeposiTHOCTEi»

1) buatnonuct 8 pa3 cTpenseT mo MHUIIEHSM. BeposSTHOCTh momajaHusi B MUILIEHb MPU OJHOM
BeicTpenie paBHa 0,65. Haligute BEepoOsSTHOCTH TOrO, YTO OMATIOHHCT MepBble 4 pasa momaji B
MHUIIIEHHU, a MOCJIeIHNE YeThIpe MPOMaxHyJics. Pe3ynbrat okpyriauTe 10 COThIX.

2) BepossTHOCTBh TOTO, YTO HOBBIM CKaHEp MPOCIYKUT Oousble roja, pasHa 0,94. BeposTHOCTh
TOT0, YTO OH MPOCITYXKUT Ooiblie ABYX JieT, paBHa 0,87. Haiinure BeposTHOCTH TOTO, YTO OH
IPOCITY>KUT MEHBIIIE ABYX JIET, HO O0JIblIIe roja.

3) KosOoit /[[>koH mnomagaer B MyXy Ha CTeHe C BeposTHocThbio 0,7, eciu cTpenser u3
IIPUCTPENIIHHOTO peBoibBepa. Ecnu J[OH cTpenser n3 HeNpUCTPEISTHHOIO PEBOJIbBEPA, TO OH
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nomnajgaer B Myxy ¢ BepostHocThio 0,2. Ha crone nexut 10 peBoiabBEpOB, U3 HUX TOJIBKO 5
npuctpensaabie. KoB0oit JPkoH BUIUT HA CTEHE MYyXY, HayJady XBaTaeT MEPBbIN MOMAaBIIHIACS
PEBOJIBBED U CTpEISIET B MyXy. Haliiure BEpOATHOCTB TOTO, YTO J[?KOH MpOMaxHETCS.

$Ilepen nauaaom ¢GyTOOIBLHOTO MaT4a Cylbsi OpOCaeT MOHETKY, YTOOBI ONPEACIIUTh, KaKas W3
KOMaHJ HayHET urpy ¢ MsayoM. Komanna «buosor» urpaer Tpu MaTda ¢ pasHbIMH KOMaHIaMHU.
Haiiaute BepoITHOCTH TOTO, UTO B 3TUX Urpax «buonory mpourpaet kpeduii pOBHO OJIUH pa3.

5) Ha pok-dectuBane BBICTYNAIOT TPYIIBI — IO OJHOW OT Ka)XJIOW W3 3asBICHHBIX CTpaH.
[Topsimox BBICTYIICHUS ompenensiercs xpedueM. KakoBa BepoATHOCTh TOro, 4TO TpyIma W3
@pannuu Oyner BoicTynarb nocie rpynmnsl u3 CHIA u mocne rpynmnel u3 Kananer? Pesynbrat
OKPYTJIUTE /10 COTBIX.

6) Ilpu aprunnepuiickoil cTpenb0e aBTOMaTH4ecKas cucTema JesaeT BhIcTpels mo uenu. Eciou
L€JIb HE YHUUTOXKEHA, TO CUCTEMA JIeJIaeT MOBTOPHBINA BBICTpEN. BrICTpEnpl MOBTOPSIOTCS A0 TEX
nop, Moka Ienb He OyneT YHHUYTOXeHa. BeposTHOCTh YHUYTOKEHHSI HEKOTOPOW IeNu Tpu
nepBoM BeICTpesie paBHa 0,2, a npu kaxaom nocieayromeM — 0,9. CKoOJIBKO BBICTPEIOB
notpeOyeTcst JUIst TOro, YTOObI BEPOATHOCTh YHHUTOXKEHHS Lienu Obuta He MeHee 0,957

7) UToObl IPOUTH B CIEIYIONIUN KPYr COPEBHOBaHMM, (HyTOOIBHON KOMaHAEC HY)XHO HaOpaTh
X0T4 Obl 7 O4UKOB B JBYX urpax. Eciin komaH/ia BBIMTPBIBAET, OHA NOJy4YaeT 6 OYKOB, B Cllyyae
HUubel — 1 ouko, ecnu npourpsiBaeT — O oukoB. HaliiuTe BEpOSATHOCTh TOTO, YTO KOMAHJIE
yIacTCsl BEIUTHU B CIICYIONIUN KPYT cOpeBHOBaHMM. CunTaiTe, 94TO B KAXKI0M UTPE BEPOATHOCTH
BBIMTPBIIIA U IPOUTPHIIIA OAMHAKOBHI U paBHbI 0,4.

8) Ilo or3biBam nokymnareneit Mrops MropeBny onieHu Haa€KHOCTD IByX MHTEPHET-Mara3uHoB.
BeposTHOCTh TOTO, YTO HYXHBIM TOBap AOCTaBAT U3 marasuHa A, paBHa 0,81. BepostHocTs
TOTO, YTO 3TOT TOBAp JOCTaBAT W3 MarasuHa b, paBna 0,92. Urops Uropesuu 3akazan toBap
cpasy B oOomux MarazuHax. CuuTas, 4YTO MHTEpHET-Mara3uHbl padOTalOT HE3aBHCHUMO JAPYT OT
Jpyra, HailiuTe BEpOATHOCTh TOTO, YTO HU OJIMH Mara3uH He JOCTaBUT TOBAp.

9) BeposATHOCTH TOTO, YTO HOBBIN MPUHTEP B TEUEHHUE r0Jia MOCTYIHUT B FapaHTUHHBIA PEMOHT,
paBHa 0,072. B nexoropom ropone u3 1000 mpogaHHBIX HPUHTEPOB B TEUEHUE Toja B
rapaHTUHHYI0O MacTEPCKYyI0 MOCTYNMuiIo 73 mTykd. Ha CKOJIbKO OTJIMYAeTCsl 4acToTa COOBITHUS
«TapaHTUHWHBIM PEMOHT» OT €r0 BEPOSITHOCTU B 3TOM ropoje?

3ananus no pasaenay «JuckperHas MaTeMaTHKa»

1. Tano muoxectBO E (1, 2, 3, 4). CocuutaTh YUCIIO EPECTAHOBOK U CT€HEPUPOBATH UX.

P,
Agscg'
3. B ¢oprenbsiHHOM KpyKke 3aHUMaroTCs 10 yenoBek, B KpyKKe XyJ10KECTBEHHOIO cjoBa — 15,
B BOKAJIbHOM Kpyxke — 12, B ¢doTtokpyxkke — 20 yenoBek. CKONBKMMHU CIIOCOOaAMH MOXHO
COCTaBUTb Opuraay u3 4 4Tenos, 3 MUAHUCTOB, MATH NEBLOB U 0AHOTO doTorpacda’?
4. anb1 40 uncen. M3 Hux 10 uncen xpatusl 3, 15 uncen kpatss! 2, 20 yncen He KpaTHbI HU 2,
HU 3. Ckonbko cpeau nJaHHbIX 40 yncen, KpaTHbIX 67
5. Andasut mnemenn Mym60-FOM60 coctout u3 3 6ykB A, b, B. CrnoBom sBisiercst nmo0ast
MOCJIEIOBATEILHOCTh M3 He Oosiee ueM 4 OykB. CKOJIBKO CJIOB B cjoBape IuieMeHu Mymoo-
FOMm607?
6. CnoBo — mo0asi KOHEYHasl IOCJIENOBAaTENbHOCTh OYKB pycckoro aindasuta. BolsicHure,
CKOJIBKO Pa3jIMYHBIX CJIIOB MOKHO COCTaBUTh U3 CJIOBA «MaTeMaTHKa»?
7. Ha 6an B Cankt-IlerepOypr mpuexana u3BecTHass MOAHUIA KHATHHS PocToBckas. HekoTopeie
¢peitnuHbl, y3HaB 00 3TOM, Kynuiu cebe Takue e IMOJBECKH, cepbr'd M Kombma. U3 115
GbpeiiH, MpUCyTCTBOBABIIMX Ha 6aiy, 31 ObuTa B TaKWX ke MojBeckax, 45 — B cepprax u 50 — B
Kosibliax. 36 ¢GpeiuH Hajeau MOABECKM U Cepbrd, 23 — HaJenu MOJBECKH M Kojbla, 27 —
KOJIbIIa U CEPhI'U. A cCaMbIMU MOJHBIMU OKa3aJHuCh 15 GppelanH, KoTopble Ha/lenH U MOABECKHU, U
CepbI', U KOJIbIIa, TAKUE K€ KaK y KHATuHU PocToBckoil. CronbKko (peilun He 3Hano o mpuesse
KHSATUHU PocToBCKOI?

2. Haiitu 3HaYeHNE BBIPAXKEHUS:
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8. BpImumuTe MHOXECTBO YHOPSIOYEHHBIX Map M HAayepTUTE OPHUEHTHPOBAHHBIA Tpad
OTHOLICHHUS, 3aJaHHOTO MaTPULICH:

a b ¢ d
1 1 U

Kputepun u mkaja oneHuBaHus (TECTUPOBAHUE)

YpoBenb
Ywucs10 npaBWIbHBIX OTBETOB Ounenka chopMUpOBaHHOCTH
YMEeHMI M 3HAHUH

YMeHus 1 3HaHUs
90-100% npaBuiIbHBIX OTBETOB [OlIeHKa «OTIMYHO

c(hopMHUPOBAHBI

YMeHus u 3HaHUS
70-89% npaBunIbHBIX 0TBETOB  [OlIeHKa «XOPOIIO»

c(hopMuUpOBaHBI

o YMeHus 1 3HaHUS

51-69% npaBunbHbIX 0TBETOB  |OLIEHKA «yIOBIETBOPUTEIHLHO

chopMuUpOBaHbI
Menee 51 % npaBHIIbHBIX YMeHus 1 3HaHUS HE

O1eHka «HEY10BIETBOPUTEIBHOY
OTBETOB c(hopMUPOBaHBI
Kpurtepun n mkasna ouennBanus (YCTHBIH OIPOC)
Ounenka
«OTJIMYHO» «XO0pOoIIo» «YAOBJIETBOPUTEJIBHO» | «HEYA0BJETBOPUTEILHO)

Tema packpsiTa B
IIOJIHOM 00BEME,
BBICKa3bIBaHUS
CBSI3aHHbBIC U
JIOTHYHBIE,
UCIOJIb30BaHA
HayyHas JIEKCHKa,
MIPUBECHBI
npumepsl. OTBETHI
JIaHbI B TOJTHOM
o0BeMme.

Tewma packpsiTa He
B IIOJIHOM 00BEME,
BBICKA3bIBaHUS B
OCHOBHOM
CBSI3aHHBIC U
JIOTUYHBIE,
HCITOJIH30BaHa
Hay4yHas JIeKCHKa,
MIPUBE/ICHBI
npuMepsl. OTBETHI
Ha BOIPOCHI JIaHBI
HE B ITOJTHOM
oOBeMme.

Tema packpsiTa
HEZ0CTaTOYHO,
BbBICKa3bIBAaHUS
HECBSI3aHHBIE U
HenornyHele. Hayunas
JIEKCUKA HE
UCIIOJIb30BaHa, He
IIPUBE/ICHBI IPUMEDBI.
OTBeTHI Ha BOPOCHI
3aBHCAT OT IIOMOILU CO
CTOPOHBI
IpenoaaBaTels.

Tema He packpsITa.
Jloruka nznoxxenus,
MpUMEPHI, BLIBOABI 1
OTBETHI Ha BOIIPOCHI

OTCYTCTBYIOT.

Kputepun u mkaJa oneHuBaHus (BBIIOJHEHHE PAKTHYCCKHUX 3a1aHU )

Onenka
«OTJIHYHOY «XOpOLIO» «YAOBJIETBOPUTEJIBHO» | «HEYI0BJETBOPHTEJIbHO)
[To pemenunro 3agaun | ITo pewennto | [To pemenuto 3amaun gan | 3amaqa HE penieHa
IaH MpaBUJIBHBIN | 3a]1a4n JIaH | YaCTUYHBIH OTBET, HE | IIOJHOCTHIO
OTBET 158 HpaBHHBHBIﬁ CIACJIaH BbIBO/
Pa3BEpHYTHIHN BBIBOJ | OTBET, HO HE

clellaH BEIBOJT
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Kputepun u mkajna oneHuBaHus (IOKJIAAbI)

Ouenka

Kpurtepun onenku nokiiaga

«OTIHYHO»

1. Cobmonenue hopmManbHBIX TPeOOBaHUM K TOKIATY

2. 'paMOTHOE ¥ MMOTHOE PACKPBITHE TEMBL;

3. CamocrosdtenbHOCTh B  paboTe  Hag  JOKJIAIOM
(ucnonib30BaHUE AOKIAIOB U3 ceTu IHTEepHeT 3anperniaeTcs).

4. VYmenue pabotratb ¢ y4yeOHOH, mpodecCHOHATBHOU
JIUTEPATypPOM.

5. YMeHue paboTarth ¢ MepUOMIECKON JTUTEPATYPOM.

6. YMmenue 0000111aTh, A€/1aTh BEIBOIBI.

7. YMmenue opopMisaTh OuOIMorpaguIecKkrue CrucoK K JOKIaLy
B coorBercTBHe ¢ Tpedoanusmu ['OCT P 7.1. - 2003
«bubmmorpaduyeckas 3anuck. bubnuorpadudeckoe onrcanue.
OO61ue TpeboBaHUsI U TPaBUJIa COCTABICHUS.

8. Cobnronenue TpeboBaHuii K 0hOPMIICHHIO JOKIA A,
9.YMeHne KpaTKO HW3J0KHUTh OCHOBHBIC TIOJIOKEHHUS OKIIaaa
IIPH €T0 3aIlUTe.

10. MnnrocTpanuys 3aiuThl AOKJIaAa NPe3eHTaUeH.

«XOpo1Io»

1. Cobmonienue popManbHbIX TPeOOBaHUI K TOKIaay

2. 'paMOTHOE ¥ MMOTHOE PACKPBITHE TEMBI;

3. CamocrosTensHOCTH B  paboTe  Hal  JOKJIAIOM
(ucnonip30BaHUE AOKIJIANIOB U3 ceTu VIHTepHeT 3amperniaeTcs).

4. VYwmenue pabotatb ¢ ydeOHOH, mpodeccHoHanbHON
JIUTEPATypPOM.

5. Ymenue paboTaTh ¢ IepHOIUIECKON JTUTEPATYPOH.

6. He momHO 0000111€H ¥ cAeTaH BBIBO/.

7. He touno odopmieH OubGamorpaduyecKkuii CHUCOK K
nokiany B cootBeTcTBre ¢ Tpeboanusmu 'OCT P 7.1.- 2003
«bubnuorpaduueckas 3anuce. bubnuorpapuyeckoe onucaHue.
OO61ue TpedoBaHMsI U MTPaBUJIa COCTABICHUS.

8. He monHo coOmroieHb! TpeboBaHus K 0(OPMIICHHIO TOKIa1a.
9. He yetko copMupoBaHbl KpaTKHE OCHOBHBIE MOJIOKCHUS
JOKJIaJa TpH €ro 3alluTe.

10. MutrocTpanys 3auiuThl JOKJIaAa Mpe3eHTaIuei.

«YAOBJIETBOPUTEIBLHO»

1. CoGmoienue popManbHbIX TpeOOBaHUN K JOKIALy

2. 'paMOTHOE ¥ TTOJTHOE PACKPHITHE TEMBI;

3. CamocrosarenbHOCTb B paboTe  Haa  JOKJIAJAOM
(ucnonp30BaHUE AOKIANIOB U3 ceTu IHTepHeT 3amperiaeTcs).

4. He mnomHo wu3y4eHbl yd4eOHas, mHpodeccuoHaIbHAS
JTUTeparypa.

5. He nonHO u3y4yeHa nepuoauveckas JUTepaTypa.

6. He 060011eHbI 1 HE KOHKPETU3UPOBAHBI BBIBOIBI.

7. He TouHo odopmieH OubGnuorpaguyeckuii CIUCOK K
nokiany B coorBerctBre ¢ Tpedboanusmu [OCT P 7.1. - 2003
«bubnuorpaduueckas 3anuce. bubnuorpapuyeckoe onucaHue.
OO6mume TpeboBaHUS U TIpaBUiIa COCTABIICHUSI.

8. He cobumoieHHb! TpeOoBaHMs K OOPMIICHHIO TOKJIAIA.

9. He yetko chopMHpOBaHBI KPAaTKWE OCHOBHBIE ITOJIOKECHHS
JIOKJIa/1a TIPU €ro 3alIHTe.
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10. WNnmroctpanusa  3ammThl  AOKJIaJa — Ope3eHTaluen
OTCYTCTBYET

«HEY/10BJIETBOPHTEIbHO» He npencraBun pokiajg MO COOTBETCTBYIOIIMM KPHUTEPHUSIM
OILICHHUBAaHUA

6.4.2. KOMILIEKT OLIEHOUYHBIX CPEJCTB JIJISI TIPOMEXKYTOUYHOM
ATTECTAIIMN

IIpuMepHBIe BONIPOCHI K IK3aMEeHY
Auredpa.

Yucna u BeluncieHus PanuonanmbHble uyucia. OOBIKHOBEHHbBIE W JIECATHYHBIC IPOOH,
IPOLIEHTH], OecKOHEeuHble Nepuoguueckue apodu. Ilpumenenue apoOell M NPOLEHTOB AN
pelIeHUsT MPUKIAIHBIX 3a4ad W3 pPa3IM4yHBIX OTpAciied 3HAHUW M PpeajJbHOM KU3HH.
JleiictBuTenpHble uyucia. PalyoHalbHble W UppalMOHAJbHBbIE uucia. ApudpmeTuyeckue
OIepanyy ¢ JECHCTBUTEIBHBIMU 4YuciIaMU. MOIyib JNEUCTBUTENBHOIO YHUCIIA M €ro0 CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, IpaBUJa OKPYIJIEHUs, IPUKUAKA M OLEHKAa pe3ysbTara
BblunciaeHui. CreneHp ¢ 1enblM nokasareneM. bunom HetoTona. Mcnonbs3oBanue noaxopsiuei
(dopMbl 3anucu IeHCTBUTENBHBIX YUCEN Ul PELICHUs NMPaKTHUECKUX 3a/ad U IMpe/ICTaBICHUS]
JMaHHBIX. ApU(METHYECKHI KOpPEeHb HATypajJbHOW CTEmeHH M ero cBoictBa. CTemeHp ¢
palMOHaJIbHBIM IIOKA3aTeIeM U €€ CBOWCTBA; CTENEHb C JIECHCTBUTENBHBIM IIOKA3aTEJIEM.
Jlorapudm umcna. CpolictBa norapudma. JlecsiTuuHbie W HaTypaibHble Jorapudmbel. CUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC W apKTaHI€HC
YUCJIOBOIO apryMeHTa. YpaBHEHUS W HepaBeHCTBa ToxkzaecTBa UM TOXKIECTBEHHBIE
npeoOpa3oBaHus. YpaBHEHUE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE YpPAaBHEHUS M ypaBHEHMS-
cnenctBus. HepaBeHcTBO, peuieHne HepaBeHCTBA. OCHOBHBIE METOJbl PELICHUS LEIbIX U
JNpOOHO-pallMOHATIBHBIX YpPAaBHEHUH W HepaBeHCTB. MHOro4jieHsl OT OJHOH IepeMEHHOI.
[lenenne MHOrowieHa Ha MHOro4ileH ¢ ocrtarkoMm. Teopema be3dy. MHOrowieHsl ¢ LeJNbIMU
kodpduuuentamu. Teopema Buera. [IpeoOpa3zoBaHMs UYMCIOBBIX BBIPRXKEHUH, COIEpIKALIUX
CTeeHM MW KOpHU. VppauuoHanbHble ypaBHeHHS. (OCHOBHBIE  METOJbl  pPEUICHUS
UppalMOHAIbHBIX ypaBHeHMH. IlokazarenbHble ypaBHeHMs. (OCHOBHBIE METOABI pELICHUS
NoKa3aTelnbHbIX ypaBHeHHMH. I[IpeoOpa3oBaHue BBIpRXKEHUH, COJIEP)KALIUX JIOTAPU(PMBIL.
Jlorapudpmuueckue ypaBHeHHS. OCHOBHBIE METOABI PEIICHHs JOrapu(pMHUUECKUX YpaBHEHUI.
OcHoBHble  TpUroHoMeTpuueckue  (opmynsl.  [IpeoOpa3oBaHue  TPUTOHOMETPUUECKHUX
BBIpDAKECHUN. PellleHHe TPUrOHOMETPUYECKUX YypaBHEHUH. PelleHue cucreM JHMHEHHBIX
ypaBHeHUH. MaTpuia cucTembl JUHEMHBIX ypaBHeHHM. OmnpeaenuTenb MaTpulbl 2 X 2, €ro
TEOMETPUYECKHUI CMBICI M CBOMCTBA; BBIYKMCIICHHE €r0 3HAYCHMS, IIPUMEHEHHUE OINpPEACIIUTENS
JUISl pEIEHUs CHUCTEMBl JIMHEMHBIX YpaBHEHMH. PemreHne NpuKIagHbBIX 3aJad C IMOMOIIBIO
CUCTEMBI JIMHEUHBIX ypaBHEHUH. lccienoBaHue MOCTPOCHHOW MOJEIH C IOMOIIBI0 MaTpHUIl U
onpenenureneil. IloctpoeHne MareMaTHyeCKMX MOJEIEH pPEAbHOW CHTyallud C IOMOUIBIO
YPaBHEHUI U HepaBeHCTB. IIprMeHeHne ypaBHEHUI U HEPABEHCTB K PEILIEHUI0 MATEMAaTHYECKUX
3a7a4 M 3aa4 M3 PA3NUYHBIX OOJacTel HaykKu M peasbHOM Xu3HU. DYHKIMM U TpapuKu
OyHKIMS, cr1ocoOb! 3a1anus GyHKUIMU. Bzaumuo obpatHble ¢pyHkumu. Komnosunus ¢yHKIMH.
I'padux pyakmum. InemenTapusie mpeodpazoBanus rpaduxkoB GyHKImA. O0IaCTh ONMpeaeTCHUS
¥ MHOXecTBO 3HaueHuil ¢pynkunu. Hymu @ynkiun. IIpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U
HeuéTHple (ynHkuuu. Ilepuoanueckue ¢yHkuuu. IIpoMeXyTKM MOHOTOHHOCTH (DYHKIHUU.
MaxkcumymMbl 1 MUHUMYMbI (QyHKIuM. Haumbosbliiee ¥ HauMeHbIee 3Hau€HUS (DYHKIUU Ha
npoMexyrtke. JIuHelHas, KBajapaTuuHas U JApoOHO-IMHEWHas (QYHKIUU. OJIeMEeHTapHOe
UCCIIEIOBaHUE U MOCTpoeHHe MX TpadukoB. CrerneHHas (YHKUMS C HATypalbHBIM U IEJIBIM
nokasareneM. E€ cBoiicTBa u rpaguk. CBoiicTBa u rpaduk KOpHS n-O CTeNeHH Kak (PyHKIHUU
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o0paTHOW CTEeNEeHW C HaTypalbHBIM TMoKa3aTteneM. [lokazaTenbHas M JorapudmMuyeckas
dbyHKIMKM, uX cBoWcTBa W Tpaduku. Mcmomp3oBanue rpadukoB (GYHKIUNA 71 PEIICHHS
ypaBHeHH. TpuroHomMerpuyeckas OKpyKXHOCTb, OINPEeIEHUEe TPUTOHOMETPUIECKUX (DYHKIIMNA
YUCJIOBOro0 aprymeHTa. OyHKIHMOHAIbHBIE 3aBUCUMOCTH B PEAJbHBIX IPOLECCAX U SABICHHSIX.
I'paduku peanpHBIX 3aBUCHMMOCcTed. Hagama maremarudeckoro ananmsa IlocrmenoBareinbHOCTH,
CrocoObl 3aJjaHus MOCceA0BaTeNbHOCTEH. MeTo MaTeMaTH4ecKol WHIYKIIMU. MOHOTOHHbBIE U
OTPaHUYEHHBIE MIOCIEA0BATEIBHOCTU. VICTOpHs BO3HUKHOBEHMSI MAaTEMaTUYECKOTO aHAIM3a KaK
aHaiM3a OECKOHEYHO MalblX. ApH(MeTHUecKas M reoMeTpudeckas mporpeccuu. beckoHeuHo
yObIBaromasi reomerpudeckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH I'€OMETPHUYECKOU
nporpeccuu. JINHEHHBIA U SKCIIOHEHIIMAIBbHBIA pocT. Yucio e. dopmyiia CIOKHBIX MPOILEHTOB.
Hcnonbs3oBaHue MpPOrpeccuy Uil PEIICHUS pPEAlbHBIX 3aJad IPUKIALHOIO XapakTepa.
HenpepriBHBIC (YHKIMM W MX CBOHCTBA. TOUYkHM pa3pbhiBa. ACHMNOTOTHI TpadUKOB (PYHKIUH.
CpoiicTBa (hyHKIMI HENPEPHIBHBIX HAa OTpe3Ke. MeToJ MHTEPBAJIOB ISl pEIICHUs] HEPaBEHCTB.
[IpumeHeHre CBOWCTB HENpepbIBHBIX (yHKUMNA it pemeHus 3aznad. llepBas u BTopas
npou3BoaHble (pyHKIMU. OnpenenaeHne, TeOMETPUUECKUN 1 (PU3HUECKUI CMBICT TPOU3BOIHOM.
VYpaBHeHue kacaTenbHOM K rpaduky ¢GyHkuuu. [IpousBogHbie 3JI€MEHTApHBIX (DYHKUIUM.
[Tpon3BoHAs CyMMBI, IPOU3BENEHHS, YACTHOTO U KOMITO3UIINH (pyHKIMH. MHOXKECTBA U JIOTUKa
MHokecTBO, omnepaluud HajJ MHOXECTBAMU M UX cBoiicTBa. [lmarpammbl Oiinepa — BenHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO amnmnapara s ONHCAHMs PEAIbHBIX MPOLECCOB U
ABIICHUHN, TPU pEeIIeHMH 3aJad W3 JAPYyrux y4deOHbIX mnpeameroB. OrmpenencHue, Teopema,
CBOICTBO MaTeMaTH4YecKOro OOBEKTa, CIEACTBUE, J10KA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHUSI.
Harypanbnblie u nensie ynucna. [lpumenenune npusHakos aenumoctH nensix unces, HO/[ u HOK,
OCTAaTKOB 10 MOAYJIIO, anroputMa EBknnaa s penieHus 3a1ad B LeblX ynciax. KoMiiekcHsie
yrcna. Aunrebpaudeckas W TpUTOHOMETpUYecKkas (OpMBI 3alUCH  KOMIUIEKCHOTO YHCIA.
ApudmeTrnueckue onepannn ¢ KOMIUIEKCHBIMU ynciaamu. M300pakeHne KOMIUIEKCHBIX YUCEIl Ha
KOOpAMHATHOHU M1ockocTu. Popmyna Myaspa. KopHu n-oil cTeneHu U3 KOMIUIEKCHOTO YHUCIA.
VYpaBHeHus u HepaBeHcTBa CuUCTEMa M COBOKYITHOCTh YpaBHEHHUI U HEpPaBEHCTB. PaBHOCUIIbHBIE
CUCTEeMBl U  CUCTEMBI-CIEACTBUS.  PaBHOCWibHbIE  HepaBeHcTBa.  OTOOp  KOpHei
TPUTOHOMETPUYECKUX YPAaBHEHHUH C IOMOIIBIO TPUIOHOMETPUYECKOM OKpYKHOCTH. Pemenue
TPUTOHOMETPUYECKUX HepaBeHCTB. (OCHOBHBIE METOJbl PEHICHUS I[OKAa3aTelIbHBIX U
jgorapumuueckux HepaBeHCTB. OCHOBHBIE METOJbl PELICHHUS HPPALMOHAIBHBIX HEPaBEHCTB.
OCHOBHBIE METOABI PELICHHUS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX, MPPAaLMOHAIBHBIX,
MOKAa3aTeNbHBIX M JIOTAPU(PMUUYECKHX YpaBHEHUH. YPaBHEHMs, HEpaBEHCTBA M CHCTEMBI C
napamerpamu. I[IpuMeHeHue ypaBHEHHMH, CUCTEM U HEPABEHCTB K PELICHHUIO MaTEMaTUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IMYHbIX 00JacTell HayKu U peaibHOM KM3HHU, MHTEPIPETAIUs MOJTy4EeHHBIX
pesynbraroB. OyHkiuu u rpapuku I'padpuk xomnosunuu ¢yHkuuid. ['eomerpuueckue oOpassl
YpaBHEHUH W HEPABEHCTB Ha KOOPAWHATHOW IUIOCKOCTH. TpHUroHoMeTrpuueckue (yHKIUHU, UX
cBoiicTBa U rpaduku. I'paduyeckre MeTonbl penieHns ypaBHeHUl n HepaBeHCTB. [ papuueckue
METOJbl pelleHus 3anad ¢ mnapamerpamu. Vcnonws3zoBanue rpapukoB GyHKOUN ais
UCCIIEI0BAHNS IIPOLIECCOB U 3aBUCUMOCTEN, KOTOPBIE BO3ZHUKAIOT IIPU PELICHUHU 3a1a4 U3 APYTUX
yueOHBIX MpEeIMETOB W peanbHOM ku3HU. Hauana maremarnueckoro anammsa IIpumeHnenue
IPOM3BOJHOW K MCCIEJOBAHUIO (YHKIMH Ha MOHOTOHHOCTh M JKCTpeMyMbl. HaxoxneHue
HauOOJBIIEr0 M HAaWMEHBIIET0 3HAUYEHUI HenpepblBHOW (QYHKIMM Ha oTpe3ke. [IpumeHnenue
IIPOU3BOJHOW NIl HAXOXACHHS HAWIY4IIEro peleHus B MPUKIAJAHBIX 3a7adax, i
ONpe/ieNieHUs] CKOPOCTH M YCKOpPEHHUsl Mpolecca, 3aJaHHOro ¢GopMynoll uiau rpadukoM.
[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. IlepBooOpasHble 3IIEMEHTAPHBIX
¢byuknuii. IlpaBuna HaxoxaeHus 1epBooOpa3HbIX. MHTerpan. ['eomerpuueckuii cmbIca
uHTerpana. Breruncnenue ompenenéHHoro uuterpaiga mo ¢opmyne Hpiotona — JleiiOnuma.
[IpumeneHue wuHTErpana Uil HaxOXICHHS IUlowmiaaed Iulockux ¢uryp u  o0BEMOB
reomerpuueckux Teis. [Ipumeps! pemeHuil quddepeHnnanbHbIX ypaBHeHUH. MaTeMaTuueckoe
MOJIEIUPOBAaHHE PEATBHBIX MPOLIECCOB ¢ MOMOIIBIO AU(PepeHIInaTbHBIX YPaBHEHUH.
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I'eomerpust

[Ipsambie W TIOCKOCTH B TpocTpaHcTBe OCHOBHBIE TOHSATHUS CTepeoMeTpuu. Touka,
npsMasi, INIOCKOCTh, MPOCTPAaHCTBO. IIoHsATHE 00 aKCHOMATUYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUM M CIEACTBHS W3 HHUX. B3auMHOE paclnonoXeHHe MpsMBIX B
IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, IapajUIeIbHbIE M CKpelmuBaromuecs mnpsamele. I[IpuzHaku
CKPEIMBAIOIIMXCS MNpsAMBIX. [lapauienpHOCTH NPAMBIX M IJIOCKOCTEM B MPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IIPOCTPAHCTBE; IAPAIUICIBHOCTh TPEX NPIMBIX; MNapaJUICIBHOCTD
npsAMoil u miockoctu. [lapamienbHoe U LIEHTpalbHOE NPOEKTUPOBaHMUE, U300paxkeHue (uryp.
OcHOBHBIE CBOWCTBA MapaJLICIBHOTO MPOSKTUpOBaHUs. M300pakenue Guryp B mapaiielbHON
IIPOEKIHMH. YIJIBI C COHANPABICHHBIMU CTOPOHAMH; YrOJI MEKIY NPAMBIMU B IIPOCTPAHCTBE.
[TapajyuieIpbHOCTB IUIOCKOCTEHN: ITapajuleIbHbIE IUIOCKOCTH; CBOMCTBA MapaJlJIEIbHbIX IIJIOCKOCTEM.
[Ipocreiimme mnpocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpasAp, Napajlielienunen;
OCTpoeHue ceueHui. [leprneHIuKyIIpHOCTh NPSAMOM M IIOCKOCTH: IEPHEHIUKYISIPHbIC
IpsIMBIE B IIPOCTPAHCTBE, IIPSIMBbIE MTAPAJLIENbHBIE U NEPICHIUKYIIAPHBIE K IUIOCKOCTH, IIPU3HAK
NEePHEHAUKYJIIPHOCTH IPSIMOM M IIOCKOCTH, TEOpeMa O MpsAMON NEepHEHAUKYISPHON
IUIOCKOCTH. OpTOroHalnbHOE NPOEKTUpOBaHuE. [lepneHauKynsp U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
[TepnieHAUKYIAPHOCTD IUIOCKOCTEN: IPU3HAK NMEPIEHAUKYISIPHOCTH ABYX ILIOCKOcTel. Teopema
o Tpéx mepneHaukymsipax. 44 IlpumepHas pabodass mporpamMMa YTibl B IMPOCTPAHCTBE: Yroj
MEXIYy MNpsSMON M IIJIOCKOCTBIO; JBYTPaHHBIA YroJj, JUHEHHBIA Yrojl ABYIPAHHOIO YIJIa.
TpéxrpanHelii U MHOrorpansble yribl. CBOHCTBa IJIOCKMX YIJIOB MHOTOIPaHHOrO YIJia.
CBolicTBa INIOCKHUX M JIBYTPaHHBIX YIVIOB TPEXI'PAaHHOrO yria. TeopeMbl KOCUHYCOB M CHHYCOB
JUIsl TPEXTPAHHOIO yria. MHOrorpaHHMKM Buibl MHOTOIpaHHHUKOB; Pa3BEPTKA MHOIOTPAaHHUKA.
[Tpu3ma: n-yrosibHasi mpu3Ma; MpsiMas U HaKJIOHHAs IPU3MbI; OOKOBasl M MOJIHAs TOBEPXHOCTh
npusMsl. [lapamutenenumen, npsAMOYroiabHBIM INapajulelenue] U ero cBoucrea. Kparyaimmue
IyTH Ha IIOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. lIpocTpaHcTBeHHas Teopema
[Tugaropa. [Tupamuna: n-yronpHas nupaMuja; npaBuibHas U yced€HHas nupamuabl. CBoiicTBa
péGep 1 OOKOBBIX I'paHel MpaBUIbHON mupamubl. [IpaBuibHbIE MHOTOTPAaHHUKU: IPaBUJIbHAS
npusMa M IOpaBWIbHAs NHpaMuja; IpaBWIbHAs TpPEyrojibHas MNUpamMHAa M IPaBUJIbHBIN
TeTpa’ip; KyO. IlpencraBieHue o MNpaBUIBHBIX MHOTOIPAHHMKAX: OKTa’Jp, AOAEKAdAp H
MKOcad/lp. BrluucieHne s1eMEeHTOB MHOTOTPaHHMKOB: pé&Opa, AuaroHanu, yribl. [lmomans
OOKOBOI MOBEPXHOCTH U MOJIHON MOBEPXHOCTH MPSAMON MPU3MBI, IJIOLIA/lb OCHOBaHUH, TeOpeMa
0 OOKOBOW TOBEPXHOCTH MpsiMOM mpu3Mbl. [lnmomans OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
IPAaBWIBHOM NHMpaMubl, TeopeMa O IUIoIagud yceu€éHHoW mnupamuabl. CumMMmerpus B
IPOCTPAHCTBE. OJEMEHTbl CHMMETPUM MpPaBWIbHBIX MHOTOrpaHHUKOB. CHMMeETpus B
IIPaBUJILHOM MHOTOTPaHHUKE: CHMMETpHUS NapaJUIeNICIUIENd, CUMMETPUS NPABUIBHBIX ITPU3M,
CUMMETpUS NIPaBUIBLHON NUpaMuIbl. BEKTOpBI 1 KOOpAMHATEI B IpocTpaHcTBe [oHATHS: BEKTOD
B IIPOCTPAHCTBE; HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOI'O BEKTOPA; BEKTOPHI KOJJIMHEApHbIE,
COHAIIPaBJICHHBIE U ITPOTUBOIOJIOKHO HAIPABJICHHbBIE BEKTOPHI. PaBeHCTBO BEKTOPOB. [leiicTBus
C BEKTOPAaMH: CIIOKEHUE U BBIYUTAHUE BEKTOPOB; CYMMa HECKOJIBKHX BEKTOPOB; YMHOXKEHUE
BEKTOpa Ha ymciio. CBOWCTBA CIIOKEHHs BEKTOpOB. CBOICTBA yMHOXEHHS BEKTOpa Ha YHUCIIO.
[TonssiTne komruiaHapHble BeKTOpbl. [Ipu3HaK KOMIUTaHApHOCTH TPEX BeKTOpoB. IIpaBuio
napajuienenunena. Teopema O pa3iloKEHUH BEKTOpAa MO TPEM HEKOMILIAHAPHBIM BEKTOPAaM.
IIpssmMoyronbHas cuctema KoopAuHAT B mpoctpaHcTBe. KoopamHatel BekTopa. CBsA3b MEXIY
KOOpJAMHATaMH BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI Mexay BekTopamu. CkansipHoe
IIpOMU3BEJIEHNE BEKTOpoB. Tena Bpamenus [loHATHSA: UMIMHApHUYECKAas MOBEPXHOCTb,
KOHHMYECKasi TOBEPXHOCTb, cdepuueckas IOBEPXHOCTh, oOpa3zymouue mnoBepxHocTeld. Tena
BpaIeHus: MUINHIP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. BzanmHoe pacrnonoxkerune cepsl
U IJIOCKOCTH; KacaTelbHasl IUIOCKOCTh K cdepe. M300pakeHue Ten BpalleHHs Ha IIOCKOCTH.
Pa3éprka nmnmuHapa um konyca. Cummerpust cepbl u mapa. O6béM. OCHOBHBIE CBOMCTBA
00bEMOB Ten. Teopema 006 00bEME MPSAMOYTOJBHOIO Mapajliesienunesa U CIeICTBUS U3 HeE.
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OO0BéM TpsIMOIl WM HAKJIOHHOW MPHU3MBI, LWIMHApA, NUpamMuabl U KoHyca. OOBEM mapa u
nrapoBoro cermenra. KomOuHanuu Ten BpalleHUs: ¥ MHOrorpaHHUKOB. [Ipu3Ma, BnucaHHas B
IWIMHAP, ONUCAaHHAs OKoJo IumHapa. [lepeceuenue cdeprl 1 mapa ¢ miockocTbio. Kacanue
miapa 1 cepbl IIOCKOCThIO. [lOHATHE MHOrOrpaHHUKA, OMKUCAHHOTO OKOJIO cdepsl, cdepsl,
BIIMCAHHOW B MHOTOI'DAHHMK WJIM Telo BpaieHud. [lmomans moBEpXHOCTH LUWIMHAPA, KOHYCA;
wiomanb cdepol u e€ yacreid. [logoOue B mpoctpancrBe. OTHOIIEHHE O0BEMOB, IUIOMIACH
noBepxHocTell mofooHbIX ¢uryp. IIpeodpasoBanue momobusi, romoTeTusi. Pemenne 3amad Ha
IUIOCKOCTH C HCIOJb30BaHUEM cTepeoMeTpuueckux MeronoB. [locTtpoenune ceueHuit
MHOTOTPaHHHUKOB U TEJI BPALLEHUS: CEUEHUs HUINH/Ipa (MapajlIesIbHO U MEPIEHANKYIISIPHO OCH),
ceueHHus KoHyca (mapajielbHOe OCHOBAaHHUIO M MPOXOJsIlee Yepe3 BEpIIMHY), CEUEHHUs I1apa;
METO/BI IIOCTPOEHUSI CEYCHUH: METOJ CJIEN0B, METOJ BHYTPEHHErO INPOCKTUPOBAHUSA, METOJ
MEPEeHOCa CEKYyIleW IUIOCKOCTU. BekTopsl M KOOpAMHAaTBl B MPOCTpaHCTBE BekTopel B
npoctpanctBe. Omnepanuu Haja BeKkTopaMu. BekTopHoe yMHOKeHHE BekTopoB. (BolicTBa
BEKTOPHOTO yMHOKeHHUs. [IpsMoyronbpHas cucteMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatsl
BekTopa. Paznokenue BekTopa mo 0Oasucy. KoopamHaTHO-BEKTOPHBIH METOA NpPHU PELICHUU
reoMeTpUUeCKUX 3aaay. JIBrkeHus B mpocTpaHcTBe JIBrkeHus mpocTpaHcTBa. OToOpaskeHusl.
JIBrkenust 1 paBeHCTBO (uryp. OOmume cBoWCTBa IBMKEHUN. BUIBI MBUKCHHMIA: TTapaUIeIbHbINA
MEPEHOC, UEHTPaJbHAs CHUMMETpUs, 3€pKaJIbHAs CHUMMETpHUs, IOBOPOT BOKPYr HPSIMOM.
[IpeoOpazoBanus noxoowus. [Ipsmas u cdepa.

9J1eMeHThI TEOPUH BepOﬂTHOCTeﬁ M MaTeMaTH4eCKOoil JOruKHI

DOiinepa. kmacc ['pad, cBsa3ubii rpad, mytu B rpade: uukiel u nenu. CreneHb
(BasteHTHOCTB) BepiuHbL. ['padbl Ha 1ockocTH. JlepeBbs. CirydaliHbIe YKCIIEPUMEHTHI (OTIBITHI)
U CIIy4aiiHbIe COOBITHS. DIEeMEHTapHbIE COOBITHS (MCX0/1bl). BEpOSITHOCTh CllydaliHOTO COOBITHS.
bnu3zocts 4acToTel M BEpOSATHOCTU cOObITHH. CiydailHble ONBITBI C PaBHOBO3MO>KHBIMHU
JJIeMEHTapHBIMU CcOOBITUAMU. Omnepanuu Haa COOBITUAMHU: TEepeceueHue, OObeIUMHEHHE,
MIPOTUBOIOJIOXKHBIE COObITHA. Jlnarpammer OJiinepa. Dopmyna CIOXKEHUS BEPOSTHOCTEH.
VYcnoBHas BEpOATHOCTh. YMHOXKEHHE BEpOSATHOCTEH. JlepeBo ciaydallHOro 3KCIIEPUMEHTA.
®opmyna mnonHod BepositHocTH. Dopmyna baiteca. HeszaBucumbie coObiTusi. bunaphbIi
cllyyaliHbI ONBIT (MCIBITaHUE), ycrnex W Heynada. HesaBucumble wucnbitanus. Cepus
HE3aBHCHUMBIX MCHBITAaHUM A0 nepBoro ycnexa. [lepecranoBku u ¢akropuan. Yucno coueTanui.
Tpeyronsuuk Ilackans. ®opmyna OunHoma HproToHa. Cepusi HE3aBUCHMBIX HCHBITAHUN
bepuymnu. CnyuaiiHplii  BbIOOp H3 KOHEYHOM COBOKymHOcTH. CrydaifHass BeJIMYMHA.
Pacnipenenenne BeposiTHocTed. JlmarpamMma pacnpeneneHus. Onepanuu HajJ CIIy4alHBIMHU
BeIMYMHaMu. buHapHas ciydaliHas BenuuuHa. IIpuMmepsl pacnpeneneHuil, B TOM 4HCIIE
reomerpudeckoe M OumHoMuanbHoe. COBMECTHOE pacrlpesesieHHe JABYX CIIydyallHBIX BEIMYUH.
He3zaBucumbie ciiydaliHble BEIWYMHBL. MaTeMaTHYECKOE OXHUAAHWUE CIIy4YalHOW BEIUYUHBI
(pactipenenenus). Ilpumepbl TpUMEHEHHs MaTeMaTHMYECKOro OXHJIAaHUS (CTpaxoBaHME,
notepest). MaTtemaruueckoe OXUAAHWE OMHApHOM ciydyallHOM BeNWYMHBI. MaremMaTHdecKoe
OKMJAHWE CYMMBI CIy4alHBIX BEJIMYMH. MareMaThdecKoe OKHUJaHHUE TIeOMETPUYECKOro U
OMHOMHUAIBLHOTO pacrpeesieHnil. Jlucnepcus u cTaHapTHOE OTKJIOHEHUE CITyYaitHON BETUYHHBI
(pactipenenenus). Jucnepcust OuHapHOM ciyyailHOM BelnMUYMHBI. MaremaThdyeckoe OKUAaHue
IIPOM3BEJICHNUA W JUCHEPCHs CYMMBI HE3aBHCUMBIX CIIy4alHbIX BenW4uH. Jlucmepcus w
CTaHJApTHOE OTKJIOHEHHE OMHOMHAJIBHOIO pacmnpeaeneHus. Jlucnepcuss M CTaHIapTHOE
OTKJIOHEHHE reoMeTpuueckoro pacrpeaeneHus. HepasenctBo YeOwiméBa. Teopema YeOniména.
Teopema bepaymmu. 3akoH GonbIux yucen. BeiOopouHslili MeTo nccienoBanuii. Beibopounbie
xapakTepucTuku. OneHHBaHHE BEPOSITHOCTU COOBITHSI MO BBHIOOPOYHBIM JaHHBIM. [IpoBepka
MPOCTEUIINX THUIIOTE3 C IOMOIUBI M3YYEHHBIX paclpezeneHuil. HempepeiBHbIE ciydaliHble
BenuuuHbl. [Ipumeppl. @yHKIHS IUIOTHOCTH BEpPOSITHOCTH pacmpenesieHus. PaBHomepHOe
pacrpeieieHue M €ro CBOWCTBA. 3ajauM, NMPHUBOIALIME K IOKA3aTEIbHOMY pPAaclpeAciCHUIO.
3amauy, NPUBOASAIINE K HOPMalIbHOMY pacrpeaeneHuto. OyHKIHS IUIOTHOCTU BEPOSITHOCTH
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NOKa3aTeIbHOr0  pacmperencHus, (QYHKIUS  IUIOTHOCTH  BEPOSTHOCTH  HOPMAaJbHOTO
pacnpenenenusi. @OyHKIUS IUIOTHOCTH W CBOWCTBa HOPMAJIBHOTO  paclpeeseHHs.
[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHMBIX  COOBITHMH. 3amaud, NpPUBOIAIIME K
pacupenenenuto Ilyaccona. KoBapuamus nByx ciydaitHbiX BenwduH. KoadduuueHT nuHerHON
koppensinui. CoBMecCTHbIE HaONIOAEHUS JBYX BENWYMH. BpIOOpouHBId KO3 UIHEHT
Koppemsiiuu. Paznuuume MexAy JUMHEHHOM CBS3bI0 W MPUYUHHO-CIICACTBEHHON CBS3BIO.
Jluneitnast perpeccusi U METOJl HAUMEHBIIHUX KBaJPaTOB.

KpnTeplm H IIKAJbl OICHUBAHUA HpOMe)l(yTO‘IHOﬁ arrecranum

IIxaja 1 KpUTEpPHHU OLEHKHU (IK3aMEH)

OT1iu4HO Xopouo YnosiaersopureibHo | HeynoBiaerBopuTeabHO
1. TTostHO packpbITO 1. OTBeT 1. HenosiHo nin 1. Conepxanue Marepuana
COJIep’KaHuE BOIIPOCOB | yJIOBJIETBOPSIET B HEIOCJIEA0BATEIBHO HE PacKphbITO.
ouera; OCHOBHOM packpbITo copepxkanue | 2. OmuodKu B
2. Marepuan u3noxkeH | TpeOOBaHHIM Ha Marepuaia, Ho OIpE/ICNICHUY TIOHATUH, HE
rPaMOTHO, B OLIEHKY «5», HO IpH MOKa3aHo ob1ee UCII0JIb30BaJIach
OIpeIeNIEHHOM 3TOM MOKET UMETh MMOHMMAaHUE BOIIPOCA U | TEPMUHOJIOTHUS B OTBETE.
JIOTUYECKOU clenyroue MIPOJIEMOHCTPUPOBAHBI
[10CJIEI0BATEIbHOCTH, HEJOCTaTKHU: YMEHUSs1, JOCTATOYHbIC
MPaBUIIbHO 2. B uznoxenuun JUTSL TaJIbHEUILIEro
UCIIOJIB3YETCS JIOTYILIEHbI YCBOEHHUS MaTepuaa.
TEPMUHOJIOTUS; HebombIme npodensl, | 2. Umenuch
3. Iloka3aHo ymeHue HE MCKa3UBILNE 3aTPyAHCHUS WIH
WJUTFOCTPUPOBATH coJiepKaHue OTBETA; JIOTYILIEHBI OIIHMOKH B
TEOpPETUYECKUE 3. JlomnyleHbl OMH - | ONpeAEICHUH MOHATUH,
MOJIOKEHUS JIBa HEJI0UETa IIPU WCII0Jb30BAHUU
KOHKPETHBIMU OCBEIICHUH TEPMUHOJIOTHH,
puMepamMu, MPUMEHSITh | OCHOBHOT'O HCIIPaBJIEHHBIE [10CIIE
UX B HOBOM CHUTYyallUU; coJiepKaHusl OTBETA, HECKOJIbBKMX
4. WCIIPaBJIEHHBIE 110 HaBOJSIILIUX BOIIPOCOB;
[Ipo1IeMOHCTPUPOBAHO | 3aMEYAHUIO 3. Ilpu HenonHOM
YCBOEHUE paHEe 9K3aMEHATOopa; 3HaAHUU
M3Y4YEHHBIX 4. JlonymieHsl omulKa | TEOPETHUECKOTO
COITYTCTBYIOIIIHUX nuiu 0oJiee ABYX MaTepuasa BbIsSBIIEHA
BOIIPOCOB, HEJI0YETOB MPU HEJIOCTaTOYHAas
c(OpMUPOBAHHOCTh OCBEILEHUH c(hOpMUPOBAHHOCTH
YMEHHH U 3HAHUU; BTOPOCTEINEHHBIX YMEHHU U 3HAHUU.
5. OTBeT npo3Byyan BOIIPOCOB, KOTOpHIE
CaMOCTOSITENBHO, 0e3 JIETKO UCTPABIISIFOTCS
HABOJAIIUX BOIIPOCOB. | IO 3aMEYaHHUIO

9K3aMEHAaTopa.
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