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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
obmieoOpaszoBarenpbHOro IuKiIa obpazoBarenbHol mporpammbel CIIO B coorBerctBun ¢ ®I'OC mo
cnenuanbHocTy 38.02.07 baHkoBCKOE /1€710

Pa6ouas mporpamma OVII.04 «MatemaTuka» npeaHa3sHadyeHA Ui YIIIYOJICHHOTO W3Yy4YeHUS
npeaMera B MpodeccuoHambHBIX 00pa30BaTeNbHBIX OpraHU3alUsIX, PEATU3YIONINX 00pa30BaTEIbHYIO
MporpaMMy CpeAHero oOIiiero odpa3oBaHUs B Ipeleiax OCBOEHHUS 00pa3oBaTENbHON MpPOrpaMMbl
cpennero npodeccruonansHoro oopazoanus (OIl CIIO) Ha 6aze OCHOBHOrO 001Iero 0Opa3OBaHMS
IIPU NOATOTOBKE CIIELUAINCTOB CPEIHETO 3BeHa 10 cnenuaibHocTh 38.02.07 bankoBckoe aeno.

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

e (opMHUpOBaHHE NPEACTABICHUNH O MAaTEMaTHKE KaK YHUBEPCAIBHOM S3bIKE HAYKH, CPEICTBE
MOJIETTUPOBAHUS SIBJICHUH U IIPOLIECCOB, 00 UAESIX U METOAaX MaTEMaTUKU;

® Da3BUTHE JIOITMYECKOI'O MBIIUIEHHS, MPOCTPAHCTBEHHOIO BOOOPAXKEHMS, aITOPUTMUYECKON
KyJbTYpbl, KPUTHYHOCTH MBIUUIEHUs Ha YpPOBHE, HeoOXxogumoMm s Oynymiei
pohecCuOHANBbHOM e TENIbHOCTH, @ TAKXKe IOCJIEYIOIIEro 00y4eHUs B BBICIIEH IIKOJIE;

® OBJAJICHUE MAaTEMaTHYECKUMHU 3HAHUSAMM M YMEHUSIMH, HEOOXOJUMBIMH B IOBCEIHEBHON
AKHU3HH, JJI U3YYEHUS IIKOJIbHBIX €CTECTBEHHOHAYUHBIX JUCLMIIIMH Ha 0a30BOM YpOBHE, 1Jis
noiydeHuss oOpa3oBaHus B OOJNACTSIX, He TPEOYOMMX YrIIyOJeHHOH MaTreMaThu4ecKon
MOJITOTOBKH;

® BOCHUTAaHME CpEICTBAMU MAaTEMAaTHKU KYJIbTYpbl JIMYHOCTH, IOHMMAaHUS 3HAYUMOCTHU
MaTEMaTHKU JJIs HAyYHO-TEXHMUYECKOTO MPOTpecca, OTHOIIEHHWS K MAaT€MaTHKE KaK K 4acTH
00lIeYeIOBEYECKON KyJIbTypbl 4epe3 3HAKOMCTBO C HCTOpUEH pa3BUTUS MaTeMaTHKW,
JBOJIIOLMEN MATEMAaTUYECKUX UJIEH.

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

® OBJAJ€HUE METOJAMM [JO0Ka3aTelbCTB W QJITOPUTMOB pEIIECHUS; yYMEHHWE HX HPUMEHSATb,
MIPOBOAUTH JTOKA3aTeIbHbBIE PACCYKICHHS B XO/I€ PELLIEHUS 3ajay;

® OBJIAJICHUE CTAaHJAPTHBIMU [PUEMaMU pPEIIEHUS pPAlMOHAIBHBIX M HUPPALMOHAIIBbHBIX,
[IOKA3aTEeIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHMM M HEPABEHCTB, UX CHCTEM;
HCIOJIb30BaHNE T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCJIE JUIs TOMCKA MYTH PELIeHUS
Y WUTFOCTPALIMK PELIEHUs] YpaBHEHUN U HEPABEHCTB;

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

® OBJIaJICHHE HaBbIKAMU pACIIO3HABAaTh Ha 4YepTekax, MOJACNIAX M B PEATbHOM MHpE
reOMEeTpHUECKUe (QUTyphl; NMPUMEHEHHE HW3YYEHHBIX CBOMCTB T€OMETpPHUYECKHX (GUTYyp U
(dbopMyIl Ui peleHus: TeOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJepKaHUEM;

® OBJIaJICHUE HABbIKAMU HCIIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOTPAaMM NPHU PEIICHUH
3a1a4



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

JIMYHOCTHBIX:

e CchOpPMHPOBAHHOCTh MPEJACTABICHUI O MaTeMaTHKE KaK YHUBEPCAIbHOM S3bIKE€ HAYyKH,
CPEICTBE MOJEIIMPOBAHMS SBJICHUN U MPOLIECCOB, UAEAX U METOAaX MaTEMaTUKH;

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

¢ chOpPMHPOBAHHOCTH OTHOIIEHHS K MaTeMaTHKE KaK K 4acTh OOIIEYeOBEYECKOW KYIbTYPHI
4yepe3 3HAKOMCTBO C MCTOPUEH Pa3BUTHUS MAaTEMATHUKH, dBOIIOLMEN MaTeMaTUYECKUX UCH;

® Da3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXXKEHUS, aITOPUTMHUYECKON
KyJIbTypbl, KPUTHYHOCTH MBIIJICHUS Ha ypOBHE, HEOOXoauMOM Juig  Oyamymien
poeCCHOHATIBHOM 1eATENIbHOCTH, Ul IPOJIOJKEHNs 00pa30BaHMs U CaMOOOpa30BaHMs;

® OBJIQJICHUE MAaTEMAaTHYECKUMH 3HAHUSMH U YMEHUSMH, HEOOXOAWMBIMH B TIO BCEIHEBHOU
KU3HM, JUII OCBOCHMSI CMEXHBIX €CTECTBEHHO-HAyYHbIX JUCLHUIUIMH MW JHUCLUILIMH
npoeCCHOHATBHOIO LUKJIA, JUIsl HOJIy4YeHus oOpa3oBaHUs B OOJIACTAX, HE TpeOYOLIMX
yrIyOJIEHHON MaTeMaTHu4ecKOr MOATOTOBKY;

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

® CO3HATeJbHOE OTHOIIEHHWE K HENPEpPhIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIELIHON
poeCCHOHATFHON 1 00IIECTBEHHOH IEATEIbHOCTH;

® TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSITEJIbHOM TBOPUECKOM U OTBETCTBEHHOM J€SITEIbHOCTH;

® TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTpYAHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTENIbHOM,
OOIIIECTBEHHO TIIOJIE3HOHM, y4eOHO-HCCIIEOBATENbCKOM, MPOEKTHOW M JPYrUX BHIAX
JESTENIbHOCTH;

® OTHOIIEHHE K NPO(ECCHOHATBHOW AEATETBHOCTH KaK BO3MOXKHOCTH YYacTHUS B PEIICHUU
JIMYHBIX, OOLIECTBEHHBIX, FOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX IIPOOIIEM.

MeTanpeaMeTHbIX:

® yMEHHE CaMOCTOSATEIbHO ONPEAEIATh 1NN AESITEIbHOCTHA U COCTABIIATh IJIaHbI S TEIbHOCTH;

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

e BIAJCHHE HaBbIKAMM  IIO3HABATEJIbHOM, Yy4eOHO-MCCIENI0BAaTENbCKOM M  IPOEKTHOM
NeSITeIbHOCTH, HaBbIKaMU pa3pelieHust npooiem;

® CrHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IOMCKY METOJOB PEIICHUs MPAaKTHUYECKUX
3a/1a4, IPUMEHEHHIO Pa3JIUYHbIX METOJIOB TIO3HAHNUS;

® TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITENIbHOM HMH(POPMAIMOHHO -TIO3HABATEIbHOM
NeSITeNIbHOCTH, BKJIIOYasi YMEHHE OPUEHTHPOBATHCS B PA3JIMYHBIX MCTOUYHUKAX HMH(MOpManuu,
KPUTHYECKH OLIEHUBATh M WHTEPHPETHPOBATh HMH(OPMAIHMIO, MOTYYaeMyI0 M3 Pa3IMnYHbIX
HCTOYHUKOB;

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



e BJAJCHHE HaBbIKAMM [103HABATEIbHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMbIX IEHCTBUN U
MBICJIUTEIIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, IPAaHUL] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX [103HABATENIBHBIX 33184 U CPEACTB Ul UX JOCTHIKCHHUS;

® IIEJICEYyCTPEMJICHHOCTh B TIOMCKaX W TNPHUHATHU PEHICHUH, COOOpa3sUTeNbHOCTh M WHTYHIIHSA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IIPEACTABICHUIA.

IIpeamerHbIxX:

e chopMHpPOBAHHOCTH MPEJCTABICHUI O MaTeMaTHKe KaK 4acTU MHUPOBOM KYJIBTYpbl U MecCTe
MaTEMaTHKU B COBPEMEHHOM IUBMIM3AIMH, CIIOCO0AX OMUCAHUS SIBICHUN pealbHOTO MUpa Ha
MaTEeMaTUYECKOM SI3BIKE;

e chopMHpPOBAaHHOCTH TMPEJICTABICHUM O MaTEeMAaTUYECKUX TMOHATUSAX KaK BaXKHEHIIUX,
MaTeMaTUYECKUX MOJIETSAX, MO3BOJISIIOLIMX OINHUCHIBATh M U3y4aTh pa3Hble MPOLECCHl U
SIBJICHUS;

¢ [OHUMaHHE BO3MOXXHOCTU aKCMOMATUYECKOTO MOCTPOCHUSI MATEMAaTUYECKUX TEOPUIL;

® BJQJCHHE METOAAMH JI0KA3aTEJIbCTB M aJTOPUTMOB pELICHUS, YMEHHE WX MPUMEHSITH,

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

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

®  HCIIOJb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX TPOTPaMM, B TOM YHCIIE ISl IOUCKA ITYTH PELICHUS
Y WUTIOCTPALMU PEUIEHUS YPABHEHUN U HEPABEHCTB;

e chOpMHPOBAHHOCTD IPEJICTABICHU 00 OCHOBHBIX MOHATHSAX MAaTEMAaTHUYECKOTO aHaW3a U UX
CBOMCTBax, BIAJCHHE YMEHHEM XapaKTepu3oBaTh IoBeleHUE (YHKIUN, HCIOJIb30BAHUE
MOJYYCHHBIX 3HAHWWA JUIi ONMCAaHMS M AaHAIM3a PEaJIbHbIX 3aBUCUMOCTEH; BIaJICHUE
OCHOBHBIMH TOHSTHSIMH O IUIOCKUX M IMPOCTPAHCTBEHHBIX T'€OMETPUUYECKU X (Urypax, UX
OCHOBHBIX CBOMCTBAX;

e chopMHPOBAaHHOCTH YMEHHMsI paclio3HABATh TeoMeTprudeckue GUTrypbl Ha YEPTEXKaxX, MOJEIIX U
B pEaJlbHOM MUDE;

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

e chopMHpPOBAaHHOCTH MPEJICTABICHUN O MIpolLeccax U SBIEHUSX, MMEIOUIMX BEPOSITHOCTHBIN
XapakTep, CTATUHCTHYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHUPE, OCHOBHBIX IOHATHUAX
JJIEMEHTAPHOU TEOPUH BEPOSATHOCTEM;

e c(hopMHpPOBAHHOCTH YMEHUN HAXOAUThH U OLIEHUBATH BEPOSATHOCTH HACTYIJIEHUS COOBITUI B
MPOCTEHIINX MPAKTUYECKUX CUTYAlUSIX U OCHOBHBIE XapaKTEPUCTUKH CIy4YailHbIX BEJINYUH;

B pesynbrate ocBoenus yueOHOW aucuumuimHbl OVYIL.04 «MaremaTtnkay oOydarommuecs
JOJIKHBIL:

Ymers:

e  OIIEpUPOBATH NOHATUAMU: OIIPENEIECHUE, AaKCHOMA, TEOPEMA, CIIEICTBUE, CBOWCTBO,
MPU3HAK, J0KAa3aTelbCTBO, PABHOCWIbHBIE (POPMYIHPOBKH; (HopMyInpoBaTh 0OOpaTHOE H
IIPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH IMPUMEPHI M KOHTPIPUMEPBI, HCIIOIb30BATh
METOJI MAaTeMaTH4E€CKOW MHIYKIIMH; MPOBOAUTH JTOKA3aTEIbHBIE PACCYKICHHUS IMPU PELICHUH
3a/1a4, OLIEHUBATh JIOTUYECKYIO IIPABUIIBHOCTD PACCYXKICHUI;

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



OTIepUPOBATH MOHATUAMU: Tpad, CBsI3HBIN rpad, 1epeBo, UKL, rpad Ha MIOCKOCTH; 3a/1aBaTh
Y ONHCHIBATh Tpadpl pa3IMUHBIMU CIIOCOOAMU; HCIIONb30BaTh rpadbl IpU PEeILICHUU  3ajady;
cBOOOJHO OMNEpUPOBATH MOHATUSAMU: COUYETAHUE, NEPECTAHOBKA, YHCIO COYETAHHH U YHCIIO
nepectaHoBok; OnHOM HplOTOHA; MpUMEHSATH KOMOWHATOpHBIE (aKThl U PACCYXKICHUS IS
pelieHus 3a1ay;

ONEpPHUPOBATH MOHATUSAMH: HATypaJdbHOE YHCIO, IEJI0€ YHUCIO, OCTaTOK IO MOIYIIO,
palMoHaNbHOE YHCIIO, HWpPpAlMOHAIBFHOE YHCIO, MHOXKECTBA HATYypPAJIbHBIX, IIEJIBIX,
panMoHaNbHBIX, JACHCTBUTEIBHBIX YMCEN; MCIIOIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHbIIHHA
OOIIMK NenuTeNb U HauMeHbllee olIIee KpaTHoe, anropuT™ EBKIMAa mpu pelieHud 3a1ad;
3HAKOMCTBO C Pa3JIUYHBIMH IMO3ULIIMOHHBIMU CUCTEMaMU CUUCIICHHUS;

OIEpUPOBATh MOHATUSMU: CTENEHb C IIEJIBIM IOKa3aTeleM, KOpeHb HAaTypajbHOW CTENeHH,
CTENeHb C pAaIlMOHAJIbHBIM I[IOKA3aTeleM, CTENeHb C JCWCTBUTEIbHBIM (BEIIECTBEHHBIM)
roKasaresem, Jorapudm gmucia, CHHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJIBHOTO YHUCIIA;
ONEpPHPOBATH TMOHATUSAMH: TOXKIECTBO, TOXJECTBEHHOE NpeoOpa3oBaHUe, YypaBHEHHE,
HEPaBEHCTBO, CUCTEMa ypaBHEHUH M HEPABEHCTB, PABHOCHIBLHOCTh YpPaBHEHHI, HEPABEHCTB U
CHCTEM, paliOHAIbHBIC, UPPAIMOHATIBHBIE, TTOKA3aTeNbHbIE, CTEIIEHHBIC, JoTapu(pMuyecKue,
TPUTOHOMETPHUYECKUE YpaBHEHHs, HEPAaBEHCTBA M CHCTEMBI, YMETh pElIaTh YpaBHEHHS,
HEPaBEHCTBA U CHCTEMBI C IOMOIIBIO Pa3IMYHBIX TPUEMOB; PeIIaTh YpaBHEHH, HEPABEHCTBA U
CUCTEMBI C MapaMeTpoM; MPHUMEHSATHb ypaBHEHUS, HEPAaBEHCTBA, UX CHUCTEMBI JI DPELICHUS
MaTeMaTHYeCKUX 3aJad W 3aJa4 W3 pa3IUYHbIX O00JacTel HayKd M peanbHOW KHU3HU;
OTepUPOBATh MOHATUSAMU: Tpapuk GyHKIUH, oOpaTHas (YHKIUS, KOMIO3ULUA (QYHKIHH,
nuHeiHas (QyHKUMsA, KBaApaTu4yHas (DYyHKIUS, CTENeHHas (YHKIHs C LETbIM IOKa3aTeleM,
TPUTOHOMETpHUYECKUE (DYHKIIMH, OOpaTHBIE TPUTOHOMETpHUYECKHE (DYHKIIMH, TIOKa3aTeIbHAS U
norapupmuyueckass  QyHKIHMH; yYMEHHE CTPOUTh Tpadukud  (QYHKUUH,  BBITOIHATH
npeoOpa3oBaHus rpauKoB PyHKINIA; yMEHHE UCIIOJIb30BaTh rpaUKN GYHKIMH ISl U3yUSHUS
MIPOIIECCOB W 3aBUCHMOCTEH IPH PEIICHWH 3a/a4 U3 JIPYTHX YYeOHBIX INpPEIMETOB M W3
peanbHOM KHM3HM; BBIpaXaTb (opMynaMH 3aBUCUMOCTH MEXJy BEJIUYMHAMH;, YMEHHE
CBOOOJHO OIEpPUPOBATh MOHATHSAMHU: YETHOCTh (YHKUUH, MEPUOJAUYHOCTb (YHKIIMH,
OrPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb (DYHKIMH, SKCTpeMyM (QYHKIHHU, Haubousbliee U
HauMEHbllee 3Ha4YeHHUs (QYHKIMM Ha TPOMEXKYTKE; YMEHHE IPOBOAUTH HCCIEeIOBaHNE
(GyHKINU; yMEHHE WCIOJBb30BaTh CBOWCTBA M rpaduku (QYHKIMA Ui pEeUICHUs ypaBHEHHH,
HEPaBEHCTB U 33Jad C IapameTpamu; M300pakaTh Ha KOOPIWHATHOM IUIOCKOCTH MHOYECTBa
pELIEHNI ypaBHEHUI1, HEPABEHCTB U UX CUCTEM;

OTIEPUPOBATH TTOHSATHUSIMH: MOCJIEIOBATEIBHOCTbD, apupMeTHUecKas ~ TPOTPEcCHs,
reoMeTpHuecKasl Mporpeccus, 0eCKOHEYHO YOBIBAIOIIAs T€OMETPHUECKasi NMPOrPecchs; yMeTh
3aJ]aBaTh MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYII.

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

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

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



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

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

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



Kon n HauMeHnoBanmne
bopmupyembIx
KOMIIeTeHIIMH

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

Oo0mrue

JAucuumiimHapHble (IpeaAMeTHbIe)

OK 01. Beibupats
CIIOCOOBI PeIICHUs
3amad
npodeccnoHaTBLHOM
JeSTEITbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM;

B gactn TPYAOBOI'O BOCIIMTAHUS:
- TOTOBHOCTB K TpyAdy, OCO3HAHHUEC ICHHOCTU MAaCTCPCTBA,

Tpynomooue;

-TOTOBHOCTh K AKTUBHOMN JeSITeTbHOCTH
TEXHOJIOTUYECKOH W  COIMAJbHONH  HANpPaBJICHHOCTH,
CIIOCOOHOCTh UHUIMHPOBATH, TUTAHUPOBATH u

CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIILHOCTD;
- WHTEpeC K pa3iuuHbiM cdepam mnpodeccnoHaTbHON
NeSITeIbHOCTH,
OBnanenue YHHUBEPCATbHBIMU
M03HABATEIbHBIMH JICHCTBUSIMHU:
0a30BbIC JIOTHYECKUE JICUCTBHUS:
- CaMOCTOATEIBHO (POPMYJIMPOBaTh M aKTyaJIH3UPOBAThH
pobIIeMy, pacCMaTpPUBATh €€ BCECTOPOHHE;

y4eOHBIMU

- yCTaHaBJIMBaTh  CYIICCTBCHHBIH TpPU3HAK WU
OCHOBaAHUA JJIA Cp ABHCHUA, KHaCCHq)HKaIII/II/I nu
0000IIECHMS;

- OMNpENENSITh e EITeIbHOCTH, 3a/1aBaTh apaMeTphl
Y KPUTEPUU UX JTIOCTUKEHUS;

- BBUIBIIATH 3aKOHOMEPHOCTH U TMPOTHBOPEYHUS B
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHUBBI B JESITEIBHOCTH, OIIEHUBATh
COOTBETCTBUE pE3YJIbTATOB IEJIIM, OLIEHUBATh PHUCKU
MOCJIE/ICTBUN NCATCIBHOCTH;

- pa3BUBaTh KPEaTHMBHOE MBILIUICHUE MpPU PEIICHUH
KU3HEHHBIX TIPOOIIEM

0a30BbIE UCCIEA0BATEIHCKUE ICUCTBUS:

- BIAJACTh HaBBIKAMH Y4Y€OHO-HCCIIEIOBATEIBCKON U
MPOEKTHOM  JEATENIbHOCTH,  HABBIKAMH  pPa3pelICHUs
npo0em;

-BJIaJIETh METOJAMHU JI0Ka3aTeNbCTB, aJTOPUTMAMU DPELICHUS
3a1a4; yMmMeHue (QOpMyIUPOBATH OMPEICICHUS, AKCHOMBI M
TEOpEMBbl, MPUMEHSITb MX, MPOBOAUTH JIOKa3aTeJIbHbIC
paccyX1eHHUs B X0/1€ PELICHMs 3a/1a4;

- YMETh ONEPHUPOBATh MOHATUSIMU: CTEIECHb YHCIA, Torapu(m
YUCJIa; YMEHUE BBINOJHATh BBIYUCICHHE 3HAYCHHH U
npeoOpa3oBaHus BBIPAKEHUN CO CTEMEHSIMH U Jorapupmamu,
npeoOpazoBaHus APOOHO-PAMOHALHBIX BBIPAXKCHHIM,

- YMETH OIICPHUPOBATDH IIOHATHUAMMU: PalrOHAJIbHBIC,
HppanroOHaJIbHEIC, IIOKa3aTCIIbHEBIC, CTCIICHHBIC,
J'IOFapI/I(i)MI/I‘{CCKI/Ie, TPUTOHOMCETPHUYCCKHUEC YpaBHCHUA n

HEPaBEHCTBA, X CUCTEMBI;
- YME€Th ONEpUpPOBaTh MOHATUAMU: (DYHKIIMS, HENpepbIBHAS
GbyHKIMS, TPOU3BOAHAS, TIEPBOOOpa3Has, OMpeaeTeHHbIN
MHTETpaJl; YMEHUE HAXOIUTh IPOU3BOJHBIE IEMEHTapHBIX
(GyHKIUH, UCTIONB3Ys CIIPaBOYHBIE MaTepualbl; UCCIEI0BATh B
HOpOCTEHIINX CiydasiX (YHKIUHM Ha MOHOTOHHOCTh, HAXOJIUTh
HaumOOJbIINE W HAaWMEHbIIME 3HaueHus (QyHKUUH; CTPOUTH
rpaduKd  MHOTOWIEHOB C  MCIIOJB30BaHMEM  ammapara
MaTEeMaTHYECKOro aHajini3a; MPUMEHSTh IPOU3BOJIHYIO IPHU
pelIeHnH 3ajad Ha  JBI)KEHHE; pelaTh  IPAaKTHKO-
OpUEHTHPOBAaHHBIE 3aJjaud Ha HauOOJbIIME M HaUMEHBIINE
3HAUEHUs, HA HaXOXKACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OINEepUPOBaTh MOHATUSAMU: pallMOHANbHAsA (QyHKIHUS,
IIOKa3aTeabHas byHKLH, CTETICHHA byHKIHA,
norapudmuueckas QyHKIHUS, TPUTOHOMETpUYECKUE (PYHKIINHU,
oOpaTHble (DYHKIMH; YMEHHE CTPOHUTH TpadUKU H3YHYEHHBIX
(GbyHKIUH, UCHOIB30BaTh IpaUKK MpU U3YyYEHUH MPOIIECCOB U
3aBUCUMOCTEH, NpU PpELIeHWH 3a4ad U3 JAPYruxX y4eOHBIX
MpeJMETOB M 3aJady U3 peaJbHOW JKU3HM;, BBIPAXKATh




- BBIBIATH  NPUYMHHO-CIICACTBEHHBIE  CBA3H MW
aKTyaJII/I3I/Ip0BaTB 3aL[atIy, BBIABUT'AaTh FI/IHOTe3y ce
peIlicHHsI, HAXOAWTh AapryMEHThI Ui J0Ka3aTeIbCTBA
CBOMX YTBEP)KICHHM, 3a1aBaTh IapaMeTpbl U KpUTEpUHU
pEIICHMS,

- aHaJII/I3I/IpOBaTB HOJIy‘-IeHHBIC B XO0JI€ peIHeHI/ISI 3a1a4u
pe3yabTaThl, KPUTHYECKH OIIEHUBATh HMX JOCTOBEPHOCTD,
HpOFHO3I/IpOBaTB N3MCHCHHUEC B HOBBIX YCJIOBI/ISIX;

- yMEThb IICPEHOCUTh 3HAHUS B II03HABATEIBHYIO H
HpaKTI/ILIeCKYIO O6HaCTI/I KHU3HECACATCIIbHOCTH,

- yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIAMETHBIX
obJacrei;

- BBIIBHTaTh HOBBIC MJCH, IPeIaraTh OPHUTHHAIbHBIC
IIOAXOAbI U peIHeHI/DI n CHOCO6HOCTB X UCIIOJIB30BAaHUA B
[I03HABATEIBHOMN M COLUAILHOM IPAKTHKE

(opMyIaMy 3aBUCUMOCTH MEX]ly BETMUNHAMU;

- YMETh pelllaTh TEKCTOBBIE 3a/a4d Pa3HbIX TUIOB (B TOM
qucae Ha NPOLIEHTHI, JOJIM U 4acTH, Ha ABMXKEHHE, paloTy,
CTOMMOCTb TOBapOB M YCIYI, HAJOTW, 3aJaud U3 OO0JIacTH
yIIpaBJICHUS IMYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTABIIATh
BBIPAKEHUS, ypPaBHEHHUS, HEPAaBEHCTBA U HX CHUCTEMBI IIO
YCIOBUIO 3aJaud, MCCIENOBaTh IIOJIYYCHHOE pEUICHHE U
OLIEHUBATh MPABJIONIOI00HOCTh PE3YJILTATOB;

-yMETb OIEPUPOBATH NOHATHAMMU: CpeHEe apU(PMETHUECKOE,
MeauaHa, HauOosblllee M HAaWMEHbLIEE 3HAu€HUs, pa3Max,
JMCIIEpCUs, CTaHJApPTHOE OTKJIOHEHHE YHCIOBOro Habopa;
YMEHHME  M3BJEKaTh, HHTEPIPETUPOBATH  MH(POPMALUIO,
NpEeACTaBICHHYI0 B TabiMIax, Ha JuarpaMmax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA pPEAJBHBIX IPOLIECCOB U SIBICHUII;
HpeACTaBIATh MH(POPMAIMIO ¢ TOMOILBIO TaOJIUIl U AUarpamm;
UCCIIEJIOBaTh CTATUCTUYECKHE JIaHHBIE, B TOM YHCIE C
OpUMEHEHHEM TIpaHUuecKMX METOAOB M 3JIEKTPOHHBIX
CPEICTB;

- YMETb OIEpPUpPOBaTh IOHATUSAMHU: CIIy4alHbI ONBIT U
cilyyaifHoe COOBITHE, BEpPOSITHOCTb CIYYalHOTO COOBITHS;
YMEHHME  BBIYMUCIATH  BEPOSATHOCTh €  HMCHOJIb30BAaHUEM
rpadU4ecKuX METOJOB; MPHUMEHATh (OPMYIbI CIOXKEHUS U
YMHOXEHHUSI BEpOATHOCTEH, KOMOMHATOpHbIE (aKThl U
(dopMysIbl TpU pelIeHUH 3ajad; OLIEHUBAThb BEPOSTHOCTH
peabHBIX  COOBITHM;  3HAKOMCTBO  CO  CIy4yaillHBIMU
BEIMYMHAMHU; YMEHHE NPHUBOJUTH IPUMEPHl MPOSBICHUS
3aKOHa OOJIPIIMX 4YHCENT B NPUPOJHBIX U OOIECTBEHHBIX
SIBJIICHUSX;

- YMETh ONEPUPOBATh MOHIATHSIMU: TOUKA, MPsiMasi, MIOCKOCTH,
IIPOCTPAHCTBO, JBYTPAHHBIN YToOJI, CKPELIUBAIOLIUECS NIPSIMBIE,
MapajuleIbHOCTh W MEPHEeHAUKYISIPHOCTh  HPSIMBIX U
IJIOCKOCTEM, Yrol MEXIy MPSMBIMH, Yrojl MEXAy NpSAMON U
IUIOCKOCTBIO, YIOJI MEXKY INIOCKOCTSIMU, PACCTOSIHUE OT TOYKH
70 TUIOCKOCTH, PACCTOSIHME MEXIy HpPSIMBIMH, PacCTOSHUE
MEXJY IJIOCKOCTSIMU; YMEHHUE HCIOJIb30BaTh MPH PEIIEHUU




3aa4 M3ydeHHble (aKThl U TEOPEMbI IUIAHUMETPUU; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MUPA;

- YMETb ONEpPHUpPOBaTh IOHATHUAMH: MHOIOTPAHHUK, CEUEHHUE
MHOTOTpaHHHUKa, KyO, Mapajulelenuresn, mpusMa, nupamusia,
¢urypa ¥ IOBEPXHOCTh BpAalllEHUs, LWIMHAP, KOHYC, LIap,
cdepa, ceueHus: GUrypsl BpalleHUs, MIOCKOCTh, KaCAIOIIASCS
cdepsl, HUINHAPA, KOHYCA, IUI0IIa/lb [IOBEPXHOCTH MUPAMUJIBI,
NpU3MbI, KOHYCa, IMUIUHIApaA, momans chepsl, o0beM Kyoa,
IPSIMOYTOJIBHOTO  MTapajuleNieNIANe]a, HUPAMUIBL, TPU3MBI,
HWINHIPA, KOHYCa, niapa; yMEHHE n300pakaTh
MHOTOTPaHHMKU M TIOBEPXHOCTH BPALLEHUS, UX CEUYECHUSA OT
PYKH, C IIOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHHME PacClO3HABaTh CUMMETPUIO B IIPOCTPAHCTBE;
YMEHHE paclo3HaBaTh MIPaBUJIbHbIE MHOIOIPAHHUKH;

-YMETh OIIEPUPOBATh MOHATUIAMU: JBUKECHHUE B IIPOCTPAHCTBE,
nogo0Hble  (GUTYpel B TNPOCTPAHCTBE,  HCIIOJIB30BAThH
OTHOILICHHE IJIOUIAJCH MOBEPXHOCTEH U 0O0BEMOB MOJOOHBIX
¢buryp npu pernieHuu 3aaad;

- YMETb BBIYMCIATH T€OMETPUUYECKUE BEIMYUHBI (JUTMHA, Yrod,
Iomaab, o0beM, IJIOUIaJb IOBEPXHOCTH), MHCIOJb3Ys
W3Yy4eHHbIE (OPMYJIIBI U METOIBI;

- YMETb OIIEPUPOBATh MOHATUSAMHU: IPSIMOYTOJIbHAs CUCTEMA
KOOpJIUHAT, KOOPJAWHAThl TOYKH, BEKTOpP, KOOPJAUHATHI
BEKTOPA, CKaJSPHOE MPOU3BEIACHHUE, YTrOJl MEXIY BEKTOpaMH,
CyMMa BEKTOPOB, IIPOU3BEJICHIE BEKTOpPa Ha YMCIIO; HaXOJUTh
C TIOMOIIBIO H3YYEHHBIX (OPMYIT KOOPIMHATHI CEpPEAMUHBI
OTpe3Ka, pacCTOSTHUE MEKIY ABYMs TOUKaMU;

-yMeTb BBIOMpaTh MOAXOJAIIMHA H3YYEHHBIH METOA s
pelleHrs 3aJadd, paclo3HaBaTh MaTeMaThyeckue (QakThl U
MaTeMaTHYeCKUe MOJENM B TPHUPOJHBIX U OOIIECTBEHHBIX
SBJIEHUSIX, B MCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHI
MaTeMaTHYECKUX  OTKPBITUH  POCCHUMCKOM W  MHUPOBOU
MaTE€MaTHYECKOW HAYKH

OK 02. Ucmonp30Barth
COBpEMEHHBIE CPE/ICTBA

B o6mactu meHHOCTH HayYHOTO TTO3HAHUS:
- cOPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIIETO

- YMETh OIEpUpPOBaTh MOHATUSAMU: pallMOHANIbHAS (YHKIIHS,
IIOKa3aTeIbHas byHKLu, CTETeHHas byHKIMA,




MOKCKA, aHaJIM3a U
MHTEpHpEeTauu
nHpopManuu u
nH(pOPMALMOHHBIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 32144
npodeCCHOHATLHON
NeSATeIbHOCTH;

COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M OOLIECTBEHHON

IIPAaKTUK{,  OCHOBAaHHOIO  HA  JMAJIOre  KYJBTYD,
CIOCOOCTBYIOIIETO ~ OCO3HAHUIO  CBOEr0  Mecra B
IIOJIUTKYJIBTYPHOM MHpE;

- COBEPILICHCTBOBAHME S3BIKOBOM W  YHTATEJIBCKOU

KYJIbTYPbl KaK CPEJCTBA B3aUMOJICUCTBUS MEXAY JIFOJbMHU
Y II03HAHUS MUPa;

- OCO3HaHUE ILCHHOCTH HAY4YHOH  JEATCIBHOCTH,
TOTOBHOCTb OCYLIECTBIIATh IIPOECKTHYIO u
HCCIIEA0BATENIbCKYIO JIEATENbHOCTh MHAWBUAYAJIbHO U B
rpyIe.

Osnanenue YHUBEPCAIbHBIMU y4eOHBIMU

[03HABATEIbHBIMHU JICHCTBUSIMH:
pabota ¢ nHpOpMaIHei:

- BJIaJACThb HABbIKAMU IIOJYUCHUA I/IH(1)OpMaI_[I/II/I nu3
HCTOYHHKOB Pa3HBIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBIIATL  IMOUCK, aHAJINU3, CHCTCMATU3AlIUI0 U

MHTEPIPETANI0O HHPOPMAIIMH PA3IMYHBIX BHIOB U (HOpPM
IIPEACTABIICHUS;

- co3JaBaTh TEKCThl B PA3IMUYHBIX (opMmarax C Y4eToM
Ha3HaYeHUs] UHPOPMAIUH U 1IeJIEBOI ayJUTOPHH, BbIOHpast
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaIU3alUH;

- OLICHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTb HHPOPMALIHH,
€€ COOTBETCTBHE IPAaBOBbIM U MOPAIbHO-ITUYECKUM

HOpMaMm;
- HUCNOJNb30BaTh  CpelcTBa  MHGOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUIl B pelieHnn

KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aIMOHHBIX
3a/1a4 ¢ coOMoIeHneM TpeOOBaHU SPTOHOMHUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PecypcocOepeKeH sl, MPaBOBBIX

51 TUYECKUX HOPM, HOpM nH(OpMaMOHHON
0E30IMaCHOCTH;
- BJIAACTH HaBbIKAMH paCHO?;HaBaHI/IH " 3alIUTHI

uHpopmanuu, MHGOPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH

aorapugmuueckas QyHKIMsI, TPUTOHOMETPHUECKUE (YHKIIHH,
oOpatHble (DYHKIMH; YMEHHE CTPOHUTH TpadUKd H3YHYEHHBIX
(GyHKIMH, UCTIONB30BaTh I'PaQUKU IPU U3YYEHUH MPOLIECCOB U
3aBUCUMOCTEH, NpU PpEHICHWH 33434 U3 APYruxX y4eOHBIX
OpeIMETOB M 3aJad M3 peajbHOH KHU3HM; BBIPAXKaTh
(dopMynaMu 3aBUCUMOCTH M@Ky BETHUYNHAMU;

-yMETb ONEPUPOBATH NOHATUSAMU: TOKAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHUE,  ypaBHEHHME,  HEPAaBEHCTBO,  CHUCTEMa
YPaBHEHMI U HEPAaBEHCTB, pPaBHOCWJIBHOCTb YpaBHEHUH,
HEpaBEHCTB W CHCTEM, palMOHAIbHbBIC, HpPpalHOHAILHBIE,
HOKa3aTesbHbIE, CTETIEHHbIE, JorapupmMHuyuecKue,
TPUTOHOMETPUYECKHE YpPAaBHEHHUS, HEPABEHCTBA U CHUCTEMBI,
yMeTh pellaTh YpaBHEHUs, HEPABEHCTBA M CHCTEMBI C
NOMOIIBI0  PA3JIMYHBIX TPUEMOB; pemaTrh ypaBHEHHUS,
HEpaBEHCTBA M CHUCTEMbl C IapaMETpOM; HPHUMEHSTbH
YpaBHEHHS, HEPAaBEHCTBA, WX CHCTEMBI [UIs  pEIICHUS
MaTeMaTHUYeCKUX 3a7ady W 3aJad U3 pasiMuyHbIX oOnacreit
HAyKHU U PEAIbHON KU3HH;

- yMeTb CBOOOJIHO ONEPHPOBATh MOHATHUSIMH: JBUXEHUE,
napajjienbHbli TMEepeHOC, CUMMETpPHUs Ha IJIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT, IPE0Opa30BaHKE MMO100US, T000HbIE
(burypsl; yMeTh pacrio3HaBaTh paBHbIE U MOJOOHbBIE (DUTYPHL, B
TOM 4YHCJIE€ B TPUPOZAE, HCKYCCTBE, apXUTEKType; YyMETh
UCMOJIb30BaTh ~ I'€OMETPUYECKHE  OTHOUICHHUS, HaXOJIUTh
reOMEeTpUUYECKHEe BEIMYMHBI (IJIMHA, Yrojl, IUIoUlaab, 00beM)
OpU pEUIeHHH 3a7jady U3 JAPYrMX y4eOHBIX NpPEAMETOB U U3
peanbHON KU3HU




2. CTPYKTYPA U COJEPXKAHUE YYEBHOM JUCIHUILIAHBI

2.1. O0beM y4eOHON AUCUUNIUHBI U BUAbI YUeOHOI padoThl

Bun yueoHoii pa6oTsl O0bem yacoB

O0beM 00pa3zoBaTebHOI POrpaMMbl y4eOHOI AU CIUTLIMHBI 296

B TOM YHUCIJIC:

TEOPETUYECKOE O0YUCHUE 182

nmabopaTopHbIe padOThI -

NPaKTUYECKUE 3aHSATHS 106

WHIUBHIyAIbHBIN IPOCKT (Oa/Hem) HET

KOHTpOJIbHAs paboTta -

Koncynpramus 4

IIpome:kyTouHas arrecTauus (3K3aMeH) 4




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

HaumenoBanue Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHu3anuM JAesiTeJIbHOCTH Oo0bem dopmMupyemblie
pa3/iesioB U TeM o0yuarommxcst B Yacax KOMIIeTeHIIHH
1 2 3 4
Ocnoenoe cooepicanue
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 24
Tema 1.1 Coaeprxanue yueOHOro MaTepuaJa 4
[ens u 3anaun Teopernueckoe o0yuenune 2
MaTeMaTUKH Mpu Lenb 1 3a1a4u MaTeMaTUKU IPU OCBOCHUHU CIEIIMAIBHOCTH.
OCBOEHUU ba3oBble 3HaHUSA U YMEHMs 110 MaTeMaTHKe B MPO(EeCCHOHANBHON U B MMOBCETHEBHOMN
CHEIHAIbHOCTH. NESITEIbHOCTH.
Yucna u JlelcTBUS HaJ MMOJIOKUTEIbHBIMU U OTPULIATENIBHBIMU YUCIAMH, C OOBIKHOBEHHBIMHU U
BBIUMCIICHUS JECSITUYHBIMU IPOOSIMHU.
JlelicTBus co cTeneHsIMU, (OPMYIIbl COKPALLIEHHOTO YMHOKEHUS
B ToMm 4uciie, NpaKTHYeCKUX 3aHATHI 2
[Ipaxktnueckoe 3ansatue. Tect «Bxoasmmii KOHTPOIb 3HAHUI
Tema 1.2 Coaep:xanue yueOHOro MaTepuasa 6 OK 01, OK 02
[IponieHTHBIE
B — Teopernueckoe o0yueHue ] 4
VpaBHeHuA K MpocTtble I'IpOL\I,’eHTbI, pa3Hble cnocobbl X BbluMCNEHUA. JINHEHbIe, KBaApaTHbIe,
HepaBeHCTBA APO6HO-NMHENHbIe ypaBHEHWNA U HEPABEHCTBA
B ToMm yuciie, npakTHYeCKUX 3aHATHH 2
IIpakTrueckoe 3ansatue: Pemenue npuMepos
Tewma 1.3. Conep:xaHue yueOHOro MaTepuaJia 6
[TpoueHTHBIE Teopernueckoe o0yuenune 4
BBIUMCJICHUS B [IprMeHeHne MpOoLEeHTOB NPH pelIeHre SKOHOMUUYECKUX 3a/1a4
NpO(MECCHOHATBHBIX | B TOM 4HcJie, NPAKTHYECKUX 3aHATHI 2
3aja4ax [IpakTnueckoe 3aHsTHE. BpIUKCIEHNE TPOLIEHTOB.
Tema 1.4 Coaeprxanue yueOHOIro MaTepuaJa 8
Pemenne 3anau. Teoperuyeckoe o0yueHue 4
Bxognoii koHTponb | Beruncnenuss u  npeoOpa3oBaHusi. YpaBHEHUS] M HepaBeHCTBA. [eomeTpusi Ha




IIJIOCKOCTH

B ToM ymHciie, TPAKTHYECKUX 3aHATHIi 4
[IpakTrueckoe 3aHsTHE. Y paBHEHUS.
Paznea 2. IIpsiMble M NI0CKOCTH B pocTpancTBe. KoopaMHATHI H BEKTOPHI B NIPOCTPAHCTBE 38
Tewma 2.1. OcHoBHble | CoepkaHue y4eOHOT0 MaTepuaja 6
TIOHSTHS Teopernueckoe o0yuenue 4
CTEpEOMETPUH. [Ipenmer crepeomerpun. OCHOBHbIE TMOHATHS (TOYKA, MpsAMas, IUIOCKOCTb,
Pacnonoxxenue IIPOCTPAHCTBO). OcHoBHbIE AKCHOMBI CTEPEOMETPUHU. [Iepecekaromuecs,
HPAMBIX U napajJiesIbHble U CKpEIMBAIOLIMECs MPsMbIC. YTOJ MEXY MPSIMBIMU B IPOCTPAHCTBE.
IUTOCKOCTEH [leprieHauKyIApHOCTH NPSIMBIX. OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPHI
B ToM ymHciie, TPAKTHYECKUX 3aHATHIi 2
ITpakTuyeckoe 3ansTue. Pemenue 3agau
Tema 2.2. Coaepixanue yueOHOIro MaTepuasa 6
Hapamem’HOCTE Teopernueckoe o0y4eHune 4
IPAMBIX, IPAMOU M| [TapasenbHble npsaMas U miockocTs. Onpenenenne. [Ipusnak. CBoiicTsa.
TIIOCKOCTH, [MapatensHbie miockoctu. Onpenenenue. [pusnak. CBoiicTa.
TI0CKOCTEN Terpasap u ero oiementsl. Ilapamnenenunen u  ero onementsl. CBoMcTBa
IIPOTUBOIOJIOXKHBIX IpaHeH U JuaroHanel napamienenunena. IloctpoeHne OCHOBHBIX
ceueHui OK 01, OK 02
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[TpakTryeckoe 3ansTre. Pemenne 3anau
Tema 2.3. Coaepxanue yueOHOro MaTepuaJia 4
Ilepnenaukynaproc | TeopeTudeckoe o0yueHue 2
Tb NPAMBIX, IpsIMO | [leprnienaukynspHble npsMble. [lapannenbHble NpsiMble, TNEPHEHIUKYISIPHBIE K
¥ TUIOCKOCTH, 1ockocTH. [Ipu3HaK MepIeHMKYISIPHOCTH MPSIMON M TIIIOCKOCTH
IIOCKOCTEH B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[TpakTryeckoe 3ansTue. Pemenue 3agau
Tema 2.4. | Coaepxxanue y4yeOHOIr0o MaTepuaJa 4
Heprienpumkysiip 1 Teoperuyeckoe o0yueHue 2

HakoHHasA. Teopema
0 Tpex
NEPIEHIUKYIIApax

Ilepnengukynsap U HakioHHas. Teopema O TpexX NEPHEHIUKYIApaX. YTOJI MEXIY
MIPSIMOM U TUIOCKOCTBIO.

Yroa Mexay mI0cKoCcTsMU. [leprnenauKyIIspHbIE IUIOCKOCTH.

PaccrosiHus B mpocTpaHCcTBE




B TOoM unciie, NpaKTHYeCKUX 3aHATHI

[IpakTrueckoe 3aHsTHE. YTOJ MEXKIY IJIOCKOCTSIMU.

Tema 2.5. | Conep:xkanue y4eOHOr0 MaTepuajia 6
Koopaunatst u | TeopeTnueckoe o0yyenue 4
BEKTOPBI B | JlekapTOBbl KOOpAMHATHI B MpocTpaHcTBe. BekTopbl B mpocTpaHcTBe. CIOXKEHHUE U
IIPOCTPAHCTBE BBIUMTAHUE BEKTOPOB. YMHOKEHUE BeKTOpa Ha uucio. CKalspHOE NpPOU3BEACHHE
BeKTOpOB. [Ipocrelimne 3a1aun B KOOpAMHATAX
B ToM unciie, npaKTHYECKHUX 3aHATHH 2
[IpakTnueckoe 3anstue. Penmenue 3agau
Tema 2.6. [Ipsmeie u | Coaep:kaHue y4eOHOr0 MaTepuaJia 6
IIJIOCKOCTH B | TeopeTuueckoe o0yuenue 4
MPaKTUYECKHUX B3auMHoOe pacrnionoxkeHue NOpsMbIX B INpocTpaHcTBe. [lapamnenbHOCTh NpsAMON U
3a/1a4ax IUIOCKOCTH, NapajuIeIbHOCTh  IUIOCKOCTEW, MEPHEHIUKYISIPHOCTh  IIOCKOCTEH.
PacrnionoxeHue npsMbIX U TUIOCKOCTEH B OKpysKaroleM Mupe (Ipupojie, apXuTeKType,
TeXHHKE). Pelenye npakTuKo-opueHTUPOBAHHbBIX 3a/1a4
B ToM 4nciie, npaKTH4eCKHUX 3aHATHH 2
[IpakTuueckoe 3anarue. Pemenue 3anau
Tema 2.7 Pewenue | Coaep:kaHue y4eGHOro MaTepuaJia 6
3aga4y. IIpsameie u | Teopernyeckoe oGyuenue 4
IUIOCKOCTH, Pacnonoxkenne mnpsMbIX U IUIOCKOCTEM B TpocTpaHCTBe. [lepneHauKynsipHOCTh U
KOOPJMHATHI U | MapajuleIbHOCTh NPSMBIX M IUIOCKOCTEH. JlekapToBBI KOOPIMHATHI B MPOCTPAHCTBE.
BEKTOPBI B | BexTopsl B npoctpancTBe. Cl0K€HHE U BBIUMTAHUE BEKTOPOB. Y MHOXEHHME BEKTOPA
IIPOCTPAHCTBE Ha uncio. KoopanHatel BekTopa
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
ITpakTryeckoe 3ansatue. Kontponbhas pabota
Pa3nen 3. OcHoBbI TpUroHoMeTpun. Tpuronomerpnyeckue GyHKIuu 40
Tema 3.1 Coaepxanue y4eOHOro MaTepuaa 6
Tpuronomerpuyeck | Teopernueckoe odoyyeHue 4
ue QyHKIHUH Pagnannas mepa yria. IloBopoT Touku BOKpYr Hauana koopaumHar. OnpeneneHue OK 01. OK 02
IIPOU3BOJILHOTO CHUHYyCa, KOCHHYCa, TaHT'€HCa U KOTaHreHca. 3HaKu CHHYcCa, KOCHHYyCa, TaHTE€HCa M ’
yTi1a, 4uciia KOTaHI'€HCa 10 YETBEPTAM. 3aBUCUMOCTb MEXKIY CHUHYCOM, KOCUHYCOM, TAHT€HCOM H
KOTaHT€HCOM OJTHOTO M TOTO JK€ yria
B ToM 4nciie, NPAKTHYECKHUX 3aHATHH 2




[IpakTnueckoe 3anarue. PaboTta ¢ TpUroHOMETPUUYECKOI OKPY>KHOCTHIO

Tema 3.2 OcHoBHble | Coaep:kaHue Y4eOHOr0 MaTepuaJia 8
TpUroHoMeTpruecku | TeopeTnueckoe o0yueHuUe 6
€ TOXKIECTBA Tpuronomerpuueckue TOXIECTBA. [IpeobpazoBanus IIPOCTEUIINX
TPUTOHOMETPUUYECKUX BbIpakeHUH. CHHYC, KOCUHYC, TAHI'€HC U KOTAHI'€HC YIJIOB O U -
a
B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
IIpaxkTueckoe 3anstue. TpUTrOHOMETPUYECKHE TOXKIECTBA.
Tema 3.3 Copep:kaHue y4eOHOIro MaTepuaa 6
Tpuroxomerprueck | TeopeTnueckoe oGyueHme 4
ue QyHKIHNH, UX OO6mactp omnpenesieHns] ¥ MHOXKECTBO 3HAUYEHUM TPUTOHOMETPUYECKUX (YHKIIMM.
cpoiicTBa U rpadpuku | YETHOCTD, HEYETHOCTD, MIEPHOIMYHOCTh TPUTOHOMETpHUYECKHX (yHKIuit. CBoiicTBa 1
rpaduku QyHKIUH y = cOS X, Y = sin X, y = tg X, y = ctg X. CxaTne u pacTshkeHue
rpaMKOB TPUTOHOMETPUUYECKUX (QYHKLUH.
[TpeoOpaszoBanue rpaduKOB TPUTOHOMETPUIECKUX (PYHKITHIA
B ToM umHciie, TPAKTHYECKUX 3aHATHI 2
[Tpaktuyeckoe 3anstue. [loctpoeHue rpadukos.
Tema 3.4 O6patnbie | Conep:kaHue y4eGHOT0 MaTepuasia 4
TPUTrOHOMETpHUYECKH | TeopeTuueckoe odydyeHue 2
e QpyHKIuHN OO6patHble TpuroHoMmerpudeckue GpyHkuuu. MIx cBoicTBa u rpaduki.
B ToM yuciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTnueckoe 3anatue. Pemenue npuMepos.
Tema 3.5 Coaepxanue yueOHOro MaTepuaJia 10
Tpuronomerpuyeck | Teopernueckoe odGyueHue 8
Y€ YpaBHEHUS U VYpaBHeHHEe cOs X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue
HEPaBEHCTBA TPUTOHOMETPHUYECKUX ypaBHEHUM OCHOBHBIX THUIIOB: npocreiime
TPUTOHOMETPUYECKHE YpPaBHEHHUsS, CBOJAINMECS K  KBaJpaTHbIM., pEIIAeMbIe
pa3ioKeHUEM Ha MHOXKUTEIH, OTHOPOIHbIE.
IIpocreiimme TPUroHOMETPUUECKNE HEPABEHCTBA
B ToM 4nciie, NpaKTHYECKUX 3aHATHH 2
IIpakTnueckoe 3anatue. Pemenue npuMepos.
Tema 3.6 Pemenune | Coaep:kaHue yueGHOro MaTepuaJa 6
3az1ad. OcHoBel | TeopeTnueckoe o0y4yeHmne 4




TPUTOHOMETPHH. IIpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BBIPAXKEHUH. PellieHne TpUroHoMeTpUYecKuX
TpuronomeTpuveck | ypaBHEHHH M HEPABEHCTB B TOM YHCIIE C UCIIOJIB30BAHUEM CBOMCTB (DYHKITHIA
ne QyHKIHH B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
[IpakTrueckoe 3anstue. Penienne npuMepos.
ITpakTryeckoe 3anstue. KonTposibHas pabota
Pa3nea 4. lIpon3Bognas n nepspoodpasHasi pyHKumuun 92
Tewma 4.1 Ilonstue Copep:kanue y4eOHOTro MaTepuaia 6
IIPOU3BOIHOM. Teopernueckoe odyuenune 4
Dopmyisl 1 [Tpupamenue aprymenra. Ilpupamenne GyHkuuu. 3agauu, NPUBOISAILIUE K MOHSTUIO
npaBuiia npou3BoHOM. OnpeneneHre NPOU3BOJHONW. AJITOPUTM OTBICKAHMS IPOU3BOJHOM.
muddepenuposanu | Gopmyisl auddepernupoanus. [Ipasuia quddepeHnmupoBanms
A B ToMm 4unciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTrueckoe 3ansTue. Penienue npuMepos.
Tema 4.2 [Tonsatue o | Coaep:kaHue y4eOHOro MaTepuasa 6
HCIpCPLIBHOCTH Teopernueckoe odyuenue
(bynxunn. Meron [Tonarue HenpepbiBHON (QyHKUMU. CBoMcTBa HenpepblBHON (QyHKIMU. CBSI3b MEXKAY
MHTCPBAIIOB HETPEPBIBHOCTHIO U AU HEepeHInPYeMOCThIO (YHKIIMU B TOYKE. AJITOPUTM PELICHUS
HEPABEHCTB METOJIOM MHTEPBAJIOB
B ToM 4nciie, NPAKTHYECKHUX 3aHATHH 2
IIpakTrueckoe 3anstTue. Penienne npuMepos. OK 01, 0K 02
Tema 4.3 Coaepxanue y4eOHOIro MaTepuaia 6
I'eomerpuueckuii 1 | TeopeTu4eckoe o0yueHHe 4
(pusndeckuii cMpicn | ['eoMeTpuuecKuid CMBICT MPOU3BOJHOW (QYHKIHMH — YIJIOBOH  Kod(duimeHT
IIPOU3BOHOU KacaTelnbHOM K rpaduky (QYHKIMH B TOYKE. YpPaBHEHHME KacaTelIbHOM K TIpaduky
GyHKIMU. AJTOPUTM COCTABJICHUS YPABHEHHUS KacaTeJbHOM K Tpauky ¢GyHKIHUU
y=f(x)
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
IIpakTrueckoe 3ansTue. Pemenne npuMepos.
Tema 4.4 Coaepxanue yueOHOro MaTepuaJia 8
MOHOTOHHOCTB Teopernueckoe o0yuenune 6
¢ynkuuu. Toukn Bospactranne u yObiBaHME (YHKLIMH, COOTBETCTBHUE BO3pacTaHWs U YyObIBaHUS
JKCTpeMyMa (GyHKIMU 3HAaKy NOpOM3BOJHOW. 3agaud Ha MaKCUMyM U MHHMMYM. AJTOPUTM

uccie0BaHus QYHKIIMH U IOCTPOEHHUS ee rpaduka ¢ MOMOIIBIO MPOU3BOIHOM




B TOoM unciie, NpaKTHYeCKUX 3aHATHI

[IpakTrueckoe 3anstue. Penienue npuMepos.

Tema 4.5 Coaep:kaHue y4e0HOro MaTepuaja 12
UccnenoBanue Teopernueckoe odyuenune 10
byHKIM 1 HccnenoBanmne pyHKIMKM HA MOHOTOHHOCTh M TOCTPOCHUE IpaUKOB
MOCTPOCHHUE B ToM 4unciie, NpaKTHYECKUX 3aHATHI 2
rpapuKoB [IpakTrueckoe 3ansiTue. Pelienne npuMepos.
Tema 4.6 Copep:kanue y4eOHOTro MaTepuaa 6
Haubonbmiee u Teopernueckoe odyuenune 4
HauMEHbIIIee Haxoxpaenue HauOonblIero M HAUMEHbBIIETO 3HAa4YeHWH (YHKIUH, MTOCTPOCHUE
3HauYeHUs QYHKIUHM | rpadMKOB C MCIOJIb30BAHUEM alliapaTta MaTeMaTHYECKOTO aHaIM3a
B ToM yuciie, NPaKTHYECKUX 3aHATHH 2
IIpakTrueckoe 3ansTue. Penienue npuMepos.
Tema 4.7 Coaep:xanue y4eOHOro MaTepHuaJia 6
Haxoxnenune Teopernueckoe odyuenue 4
ONTUMAJILHOTO Haumensiiee n Hanbosnbiee 3HaueHne QyHKIUN
pe3ynbTara ¢ B ToM yuciie, NPaKTHYECKUX 3aHATHH 2
ITOMOIIBIO [IpakTnueckoe 3ansTue. Penienue npuMepos.
IIPOU3BOJHON B
MIPAKTUYECKHUX
3a/1a4ax
Tema 4.8 Coaepxanue yueOHOro MaTepuaJia 14
[TepBooOpaznas Teoperuueckoe o0yueHue 10
¢ynxuuu. [IpaBuna | O3HakoMiIeHHE C TIOHSTHEM WHTErpana W TmepBooOpasHoi mast QyHkimu y=f(x).
HaXO0XJIECHUs Pemenune 3agau Ha CBA3b NEpPBOOOpa3HONl M €€ NPOU3BOAHOM, BBIYUCIECHUE
epBOOOPA3HBIX nepBooOpazHoil s naHHOM QyHKiuu. Tabmuna dopMyn g HaXoXIeHUs
nepBooOpa3HbIX. M3yueHne npasuiia BEIYMCIEHUS IEPBOOOpa3HON
B ToM 4nciie, NpaKTHYECKUX 3aHATHH 4
IIpakTnueckoe 3anatue. Pemenue npuMepos.
Tema 4.9 ITnomanes | ComepxaHue yueOHOro MaTepuasa 14
KPUBOJMHEHHON Teopernueckoe ofy4enne 10

Tpaneuuu. Popmyna
HrroTona —

33}13‘11/1, IMPUBOJAAINNE K TIOHATHUIO OINPCACICHHOI0O MHHTErpalla — O BBIYUCICHUU
IJIomanun KpHBOJ’IHHCﬁHOﬁ Tparcuuu. IlonsTue OHpCI[eJ'IéHHOFO HWHTCIpaJia.




JletiOauIa

['eomerpuuecknii M (U3HUYECKUH CMBICI OIPEACICHHOr0o HHTerpaa. Popmyna
Hrrorona — Jleitbuuria.

Pemenue 3aay Ha MpUMEHEHHE MHTErpaia JUisl BBIYUCICHUS (U3NYECKUX BEITUYUH U
IJI0Iaaen

B TOoM unciie, NpaKTHYeCKUX 3aHATHI 4
[IpakTrueckoe 3ansTue. Penienue npuMepos.
Tema 4.10 Pemienue | Conep:kaHue y4e0HOro MaTepuaia 14
3ana4. [IpousBonnas | Teopernyeckoe oGyuenue 10
U riepBooOpa3zHas @opmynsl U npasuina auddepenunposanus. VccnenoBanve (QpyHKIMNA € TOMOIIbIO
(G yHKITHH. npon3BoiHOM. Hanborbiee 1 HanMeHbIee 3HaYeHUS (DYHKIIUH.
Brruucnenune neppoo6pasznoii. [IpumeneHue neppoodpa3Hoi
B ToMm 4uciie, NpaKTHYeCKUX 3aHATHI 4
IIpakTnueckoe 3anstue. Penienne npuMepos.
Pa3nen 5. MHOTOrpaHHMKH M TeJjia BpamieHust 28
Tema 5.1 IIpusma, Coaeprxanue yueOHOIro MaTepuaJa 6
napajuiejaenumnes, Teoperuueckoe o0yueHue 4
KyO, mupamuga U ux | [lpusma (HakjIOHHAs, NpsMas, NpaBwibHas) u e smeMeHThl. [lapamrenenumne.
cedyeHus CpoiicTBa mpsimoyronbpHOro mapamienenunena. Ky6. [lupamuga u e€ siaeMeHTHI.
[IpaBunbHas nupamuia
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3ansTue. Penienne npuMepos.
Tema 5.2 Coaep:xanue y4eOHOr0o MaTepuaia 6
TIpaBHITBHEIE Teoperuueckoe oGyuenue 4 OK 01, OK 02
MHOT'OTPaHHHUKH B [Tmomans IIOBEPXHOCTH MHOTOI'PAaHHUKOB. IIpocreiimme KOMOMHAaIH
KU3HU MHOTOIPDAaHHHUKOB. BbluMcieHHE 3IeMEHTOB MpPOCTPAaHCTBEHHBIX ¢uryp (pédpa,
nuaroHanu, yriel). [IpaBuiibHble MHOTOIpaHHUKU
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
IIpakTrueckoe 3anstue. Penienne npuMepos.
Tema 5.3 Coaepxanue yueOHOro MaTepuaia 6
unmuaap, KOHYC, Teopernyeckoe o0yueHue 4

arap 1 uX CCUYCHUA

Hunuuap, konye, cgepa u map. OCHOBHbIE CBOICTBA MPSMOT0 KPYroBOTO IMIHMHIIPA,
IpSIMOTO KPYroBOro KoHyca. J3o00paxeHue Ten BpalleHHs Ha IUIOCKOCTH.
IIpencraBnenue o0 yceu€HHOM KoHyce. CeueHus KoHyca (mapajsielbHOe OCHOBaHMIO U




IIPOXOAdIIEee Yepe3 BEPIINHY), CEUYEHUs [UINHAPaA (MapajuleIbHO U NMEPIEHIUKYISIPHO
ocH), ceyeHusix mapa. Pa3BépTka NuIMHIpa U KOHyCa

B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
[IpakTrueckoe 3anstue. Penienne npuMepos.
Tema 5.4 O6bembl 1 | Coaep:kaHue y4e0HOI0 MaTepuaia 6
ionaau Teopernueckoe odyuenune 4
MIOBEPXHOCTEN TeI O6beM npsiMoyrosbHoOro napamienenunena. OopeM ky6a. O6beMbl IPSIMON IPU3MBI U
mwHApa. O6beMbl TUpaMuIbl U KoHyca. O0beM mapa
B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTnueckoe 3anatue. Pemenue npuMepos.
Tewma 5.5 Pemmenue Conep:xanue yueOHOro MaTepuaJia 4
3az1ad.
MHOTOTPAHHHKE K Teoperuyeckoe o0yueHue 2
TeIa BpAmeHE OOBeMbl U IO U TOBEPXHOCTH MHOTOIDaHHHKOB W TEIl BPALICHUS
B ToMm 4uciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTnueckoe 3anatue. Pemenue npuMepos.
Pa3nen 6. Crenenn n kopHu. CTeneHHasi, NoKa3aTeJbHas U Jorapupmudeckas GyHKuuu 46
Tema 6.1 Crenennas | Coaep:kanue y4eGHOro MaTepuajia 8
byHkuus, ee Teopernueckoe o0yuenune 4
CBOMCTBA. [ToHsiTME KOPHS N-OM CTENEHM W3 JEHCTBUTENHLHOro uucna. OyHKuuM y = Vx wHx
[TpeoGpa3oBanue cBoiictBa u Trpaduku. CBoiicTBa KOpHA n-oif ctenenu. IIpeoOpa3zoBanue
BBIpaXXEHUH ¢ MPPallMOHAIIbHBIX BbIPAXKEHHH
KOPHSIMH N-OH B ToM 4mciie, NPAKTHYECKHUX 3aHATHH 4
CTCTICHU IIpakTrueckoe 3ansTue. Penienne npuMepos.
Tema 6.2 CpolictBa | Coaep:kanue y4eOHOr0 MaTepuaJia 6 OK 01, OK 02
CTETEeHHU C Teopernueckoe odyuenue 4
palnoHaIbHBIM U [ToHsATHE CTENEHU ¢ palMOHANIbHBIM MOKa3zareneM. CTeneHHble PYHKIUHU, UX CBOMCTBA
JEHCTBUTENbHBIM U rpauKu
[IOKa3aTeJIAMHU B ToMm ynciie, NPAaKTHYECKUX 3aHATHI 2
IIpakTrueckoe 3anstue. Penienne npuMepos.
Tema 6.3 Pemenne Conep:kaHue y4eOHOTro MaTepuaJa 8
MPpaLMOHATIbHBIX Teopernueckoe odyuenune 4
YpaBHEHUN PaBHOCHJIBHOCTD MPPALIMOHATIBHBIX YPAaBHEHUN. METOIbI MX PEIICHUS
B ToM 4nciie, NPAKTHYECKHUX 3aHATHH 4

10




[IpakTuueckoe 3anarue. Pemenue npumMepos.

Tema 6.4 Coaeprxanue yueOHOIro MaTepuaJa 8
[Toka3zaTenbHas Teoperuueckoe o0yueHue 4
bynkuus, ee CreneHp ¢  NIpOM3BOJIBHBIM  JEHCTBUTENBHBIM  IOKazareneMm. OmpezneneHue
CBOMCTBA. MOKa3aTeabHOU (PYHKIHMU U ee CBOWCTBA. 3HAKOMCTBO C MPUMEHEHUEM MOKa3aTeIbHON
IToka3zarenbHble ¢bynkuuu. Pemenne mokasarenbHbIX YpaBHEHUH METOJOM ypaBHHMBAHUS TMOKa3aTeleH,
YpaBHEHUS U METOJIOM BBEICHHS HOBOM MNEPEMEHHOH, (PYHKIHMOHAIbHO-TPa(QUUECKUM METOJOM.
HEPaBEHCTBA Penienue nokasareabHbIX HEPABEHCTB
B TOoM unciie, NpaKTHYeCKUX 3aHATHI 4
[IpakTrueckoe 3anstue. Penienne npuMepos.
Tema 6.5 Jlorapupm | Conep:kanue y4eGHOr0 MaTepuasia 6
ymcna. CoiicTBa Teoperuueckoe o0yueHue 2
JgorapugpmoB Jlorapudwm uncna. Coiicta orapudmon. Onepanus gorapugMupoBaHus
B ToM 4nciie, npaKTH4eCKHUX 3aHATHH 4
[IpakTrueckoe 3anstue. Pelienne npuMepos.
Tema 6.6 Coaep:xanue y4eOHOro MaTepHuaJia 6
Jlorapudmuueckas Teopernueckoe odyuenue 2
byHk1M, ee Jlorapudmuueckas QyHkuus u ee cBoiicTBa. [loHsaTre morapumMmU4eckoro ypaBHeHHUs.
CBOIICTBa. Onepanys NOTEHUUPOBaHUA. TpH OCHOBHBIX METOJAa pEIIeHUs Jorapu(pMHUUECKUX
Jlorapudmuueckne | ypaBHeHHI: HYHKIMOHATBHO-TpaGUUECKHii, METO MOTCHIIMPOBAHUS, METO]] BBEICHUSI
yYpaBHEHUS, HOBOM nepeMeHHol. Jlorapudmuuecknue HepaBeHCTBA
HEPABEHCTBA B TOoM uymciie, IPAKTHYECKUX 3aHATHI 4
IIpakTrueckoe 3anstTue. Penienne npuMepos.
Tewma 6.7 Pemenue Conep:xaHue yueOHOro MaTepuaJa 4
3aga4. CrenenHas, | Teopernyeckoe oGyuenue 2
IIOKa3aTesIbHAas U CreneHHas, okasarejabHas 1 Jjorapugmuueckast pyHkuuu. Pemenne ypaBHeHU!
norapumMuueckas B TOM 4ynciie, IPAKTHYECKUX 3aHATUHI 2
Gynxunm IIpakTrueckoe 3anstue. Penienne npuMepos.
Pa3nes 7. DieMeHTBI TEOPUH BEPOSITHOCTEH M MATEMATHYE€CKOH CTATHCTHKH 20
Tema 7.1 CobObiTe, | Coaep:xkanue y4eGHOr0 MaTepuasia 4 OK 01, OK 02
BEPOSATHOCTD Teopernueckoe odyuenune 2

coObITHA. CIloKEHTE
U YMHOXKEHUE

CoBMecTHBIE U HECOBMECTHbIE COOBITHS. TeopemMbl 0 BEpOSTHOCTH CYMMBI COOBITHH.
VYcioBHAass BEpOSITHOCTh. 3aBUCHMbIE U He3aBHCHMBIE coObiTHa. Teopembl o

11




BEpPOSITHOCTEMN BEPOSTHOCTH NMPOU3BEACHHS COOBITUI
B ToM 4nciie, npakTHYECKHUX 3aHATHH 2
[IpakTnueckoe 3anstue. Pemnienue npumepos.
Tema 7.2 Coaeprxanue yueOHOIro MaTepuaJia 4
BepositHOCTh B Teopernueckoe o0yueHue 2
npodeccHOHaNbHBIX | OTHOCHTENbHAS YAaCcTOTa COOBITHS, CBOWCTBO €€ yCTOWYMBOCTU. CTAaTHCTHYECKOE
3a/1ayax omnpezeneHue BepossTHOCTU. O1leHKa BEPOSITHOCTH COOBITUS
B ToM unciie, npaKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3anstue. Penienne npuMepos.
Tema 7.3 Coaep:xanue y4eOHOro MaTepHuaJia 4
JuckpeTrHas Teoperuyeckoe o0yueHue 2
ciyvaiiHas Buasl cnyyaiinpix BenuuuH. OnpeneneHue JUCKPETHON CIly4ailHOW BEJIMYMHBI. 3aKOH
BEJIMYMHA, 3aKOH €€ | pacIpeleeHUs TUCKPETHON CIIy4YalHOM BeJIMYMHBL. E€ YMCIIOBbIE XapaKTEePUCTUKHU
pacnpeneneHus B ToM 4nciie, npaKTH4eCKHUX 3aHATHH 2
IIpakTrueckoe 3anstue. Penienue npuMepos.
Tema 7.4 3anaun Coaep:xanue y4eOHOro MaTepHuaJia 4
MaTeMaTHYeCKOH TeopeTnueckoe ofydenne 2
CTaTUCTHUKH. [lepBuynas 00pabOTKa CTATUCTUYECKUX JAaHHBIX. UHCIOBBIE XapaKTePUCTHKH (CpeaHee
apudMeTHyecKoe, Menana, pa3Max, aucrnepcus). Pabora ¢ tabmunamu, rpadukamu,
JarpaMMamMu
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3ansTue. Penienne npuMepos.
Tema 7.5 Onementel | Coaep:xanue y4eGHOro MaTepuaJia 4
Teopun 5 Teoperudeckoe odyuenune 2
BEPOATHOCTEH N Buabl coOBbITHIA, BEPOATHOCTH COOBITHA. CIIOKEHHWE W YMHOKEHHME BEPOSTHOCTEM.
MaTeMaTHHuCCKOn JIMCKpeTHas cllydaliHas BEIMYHHA, 3aKOH €€ paclpeaeIeHns. 3a1adl MaTeMaTUIeCKO
CTaTHCTHRH CTaTUCTUKU
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
IIpakTrueckoe 3anstue. Penienne npuMepos.
Koncyabranus 4
IK3aMeH 4
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 HCIIOJBb30BAaHHE 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 CTYICHYECKOH 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]aHMs ¥ WHBIC MaTepHaJbl U CIa4H dK3aMeHa OQOPMIIIOTCS pellbe(yHO-TOYSUHBIM
mpudToM bpaiing wim B BUje 3JEKTPOHHOTO TIOKYMEHTA, JOCTYITHOTO C MOMOIIBI0O KOMITBIOTEPa
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CO CIEIUATN3UPOBAHHBIM IPOrPAMMHBIM OOECIIEYeHHEM Ui CIEMbIX, JTUOO0 3a4UTHIBAIOTCA
ACCHCTEHTOM;

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

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

0) 1S CITa0OBUIALINX

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

- obecrieunBaeTCs MHAWBUyalTbHOE paBHOMEpHOe ocBerieHue He meree 300 srokc;

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

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

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

- 10 WX JKEJIAHUIO MCIIBITAaHMS MPOBOAATCS B MUCbMEHHOHN (opme;

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

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

- 10 WX JKEJIAHUIO MCIIBITAaHUS MIPOBOASATCS B YCTHOM (opMme.

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

4. 3BAJAHMA JJIA IPAKTUUYECKUX 3AHATUI

[To mucrumnMHe TPEeIyCMOTPEHBI MPAKTUYECKUE 3aHATHUS C UCIIONb30BAaHUEM aKTUBHBIX U
MHTEPAaKTUBHBIX (OPM MpOBEACHUS 3aHATHH (pa30opa KOHKPETHBIX CHUTYalui, TPYHNIOBBIX
JUCKYCCHIi) B COUETAaHUU C BHEAYIUTOPHOU paboTol anst GOpMUPOBAHUS U YMEHHUI U HABBHIKOB
00ydJaronmxcs.

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

NuauBunyansHble 3a1aHus. TeCThL.

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

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

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

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

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

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

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

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

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

MaTEeMaTUYeCKOU CTaTUCTUKHU CamocrosTenbHbIe U KOHTPOJIbHBIE Pa0OTHI.

NuauBunyanbHble 3a1aHus. TeCThI.

5. YCJOBHUS PEAJIM3AIIAU ITIPOT PAMMBI YYEBHOM JITUCHUIIJIAHBI

5.1. [as peaqu3zanuud NpPOrpaMmbl JUCHUIUIMHBI  TIPETYCMOTPEHBI: KaOWHET
COLIMANIbHO-TYMAaHUTAPHBIX JUCLUUIUIMH, YydeOHas ayauTopus Il TPOBEINCHHUS 3aHATUN
JCKIIMOHHOTO THUMA, 3aHATHH CEMHUHApCKOTO THWIIA, TPYNIOBBIX W WHIAUBHIYAJIbHBIX
KOHCYJIbTAIMM, TEKYyIIero KOHTPOJISI M IPOMEXKYTOYHOW aTTecTalli, OCHAIIeHHas HabopoM
JIEMOHCTPAIIMOHHOTO O0OPYIOBaHMS W y4eOHO-HATJISTHBIMU TIOCOOHMSIMH; y4eOHAsT ayIuTOpHs
JUISE  TEKYIIero KOHTPOJsSI Y TPOMEXKYTOYHOM  aTTecTallid, OCHAllleHHas Habopom
JEMOHCTPAIIMOHHOTO  O0OpyAOBaHMsT W  y4eOHO-HArJsAHBIMH —TocoOusiMU;  OMOIMOTEKA,
YUTAJIBHBIA 3]l C BBIXOJAOM B HHTEPHET; MOMEIICHHE ISl XpaHeHHUs] M MPOPUIAKTHIECKOTO
00CIy)KMBaHUsI y4eOHOTO OOOpYIOBaHMS; AKTOBBIM 3all; TOMEIICHHUE JII CaMOCTOSTEIbHOU
pabotel, ocHameHHble B cooTBeTcTBUH ¢ OIl CITIO mo cnenuansHocTy 38.02.01 DxOHOMUKA H
OyxraiaTtepckuil yuert (1o oTpacism).

5.2. UndopmanuoHHoe odecrieyeHue peaau3alii NPporpaMmMbl

Jlns peaninzanuu nporpamMmbsl OnOInoTeyHbi GoHx YHHUBEpcUTETa UMEET 3JIEKTPOHHBIE
oOpa3zoBaTenbHble W WHGOPMAIMOHHBIE PECYpPCHl, PEKOMEHAYeMble IJIsl WCIOJB30BAHUS B
00pa30BaTEIbHOM MPOLECCE.

OcHoBHasi InTEepaTypa

5.2.1. DJIeKTpPOHHBbIE U3IaHUA

Anexcanapos, A. JI. Matemaruka: anreOpa U Hayajla MaTeMaTUYECKOTO aHalIu3a, TeOMETpusl.
I'eometpus 10 kimacc [Tekct] : yaeOHUK 111 00111€00pa30BaTEHHBIX OpTraHU3AIH | YTITyOJIeH-
HbIl ypoBeHb / AJI. Bepuep, B.U. Pookuk. - 4-e uzz., MunuctepcTBo npocsenienus Pocenii-
ckoit denepanuu. - Mocksa : [Ipocsemenne, 2020. - 271 c. : . ; 70x90/16. - ISBN 978-5-09-
075902-1 (200 »k3.)

Anexcanapos, A. JI. Matemaruka: anreOpa U Hayajla MaTeMaTHYECKOIO aHaJIN3a, TEOMETPHSI.

I'eomerpus 11 knace [Teker] : yueOHuUK A5 00111€00pa30BaTENbHBIX OpraHU3alU:
yrinyoneHHsil ypoBens / A.JI. Bepuep, B.J. Peokuk. - 5-e u3a., MUHUCTEPCTBO MPOCBEIICHUS
Poccuiickoii @eneparuu. - Mocksa : [Ipocsemienue, 2020. - 272 c. : un. ; 70x90/16. - ISBN 978-
5-09-074444-7 (200 5k3.)

Boromornos, H. B. Matemaruka : yueOHHK J1Is cpeiHero rnpogdeccruoHanbsHoro oopasosanus / H.
B. boromonos, I1. Y. Camoiinenko. — 5-e uzf., nepepad. u gon. — Mocksa : M31aTenbeTBo
FOpaiit, 2024. — 401 ¢. — (ITpodeccronanpHoe oopazopanue). — ISBN 978-5-534-07878-7.
— Texct : anexTponnsklit // O6pazoBaTenpHas wiargopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/536607
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5.2.2. DiIeKTpOHHBIE pecypchl

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

2. DnextponHass Oubnmoreuynas cuctema IOpaiit MsnarenscrBo HOpaiitr https://biblio-
online.ru/

3. ITnardopma «bubarmoxkommiektarop» http://www.bibliocomplectator.ru/

5.2.3. lonoJIHATEeIbHbIE HCTOYHHKH:
HopodeeBa, A. B. Maremaruka : y4eOHHUK JUIsl CpelHero mpodecCuOHaTbHOTO 00pa3oBaHus /
A. B. lopodeeBa. — 3-e¢ u3a., mepepad. u gon. — Mocksa : U3znatensctBo FOpaiit, 2024. —
400 c. — (ITpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-15555-6. — Teker :
aekTpoHHBIH  //  OOpaszoBarenpHass  mmatdpopma  HOpaiitr  [caiit] —  URL:
https://urait.ru/bcode/537121

5.3. O6s13aTe/IbHOE IPOrPaMMHOe odecriedeHmne
1. Astra Linux Special Edition «Cmonenck», «Open»; PenOC
2. MoitOduc Crangaptasiid 2, MoitOduc ObpazoBanue, P7-Oduc Ipodeccrnonanbuprit
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6. POH/I ONEHOYHbIX CPEI[CT!S JJIsA MPOBEJIEHUSA TEKYHEI'O
KOHTPOJIA U ITPOMEXYTOYHOU ATTECTALUU 11O JTUCHUIIJIMHE
OYVII. 04 «MaTeMaTuKa»

6.1.IIACIIOPT ®OHJIA OIIEHOYHBIX CPEJCTB IO JUCIIMIIJIMHE

@OoH/I OLICHOYHBIX CPEACTB IPEAHA3HAYEH Ul KOHTPOJIL M OLIEHKU 00pa3oBaTeIbHBIX
JOCTIDKEHUH  00ydJaromIuxcsi, OCBOMBIIMX mporpamMmy ydeOHoW mucuurumael  OVYIL.04
«Matematukay crnenuajibHocTu «bankoBckoe neno"

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

B pesynbrare ocBoeHUs y4eOHON AUCHUIUTMHBI O0YJaIOIIUIICS JOIKEH:

YMmern:

e  OIEpUPOBATH MOHATUSIMU: OIIPEJIEIICHUE, aKCUOMA, TEOPEMA, CIIEICTBUE, CBOMCTBO,
IIPU3HAK, J0KA3aTeNIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKH; (POPMYJINPOBATH 0OpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKICHHUE, IPUBOAUTH IPUMEPBI U KOHTPIPUMEPDI, UCII0Ib30BaTh
METOJl MaTeMaTU4YeCKOM HWHIYKIMM; IPOBOAUTH JIOKA3aTeNIbHbIE PACCYXKIEHUS IpU
pelIeHnH 3a]a4, OLIEHUBATh JOTMYECKYIO ITPaBUIIBHOCTh PACCYKACHUI;

e  ONEpPUPOBATH MOHATUSIMU: MHOXKECTBO, OJMHOXKECTBO, ONEPALMU HAJ] MHOXKECTBAMU;
YMEHHME HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammnapar Ajas ONMCAHMs 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 OIMUCHIBAaTh Ipadbl Pa3IUYHBIMU CIIOCOOAMH; HCIIOJIB30BaTh Ipadbl NpH
pelieHuy  3ajay;

e CcBOOOJHO OHEepUpOBaTh MOHATHSAMHU: COUETAHHE, IEPECTAHOBKA, YUCIO COYETAaHUH U
YHUCIIO [EepecTaHOBOK; OuMHOM HpbIOTOHA; NpUMEHATP KOMOMHATOpHBIE (AKTBI U
paccyKIeHUs AJIs pelIeHus 3a/1a4;

e  ONEpUPOBATH MOHATUSAMHU: HATypaJlbHOE YUCJIO, LIEJI0€ YHUCIIO, OCTATOK IO MOJIYJIIO,
palMOHATIBHOE YHCIIO, HUPPALUOHAIBHOE 4YHCIO, MHOXECTBAa HATypalbHbIX, IEJbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YMCEJ; HCIIOJIb30BAaTh IMPU3HAKH  JECIUMOCTH,
HaMMEHBIIMK OOLIMI AeauTeNb M HaUMEeHblIee oblee KpaTHoe, anroput™ EBknuna npu
pELIeHNH 3a]1a4; 3HAKOMCTBO C Pa3JIMYHbIMU MO3UIIMOHHBIMHU CHCTEMAaMH CUMCIICHUS;

e ONEpUPOBATH MOHATUAMH: CTENEHb C LENBIM II0Ka3aTeleM, KOpPEHb HaTypaJbHON
CTENEeHM, CTENEeHb C pAlUOHAJIbHBIM IIOKAa3aTelieM, CTENeHb C JEHCTBUTEIbHBIM
(BellecTBEHHBIM) MOKa3aTenaeM, JiorapudM Uucia, CHHYC, KOCHHYC M TaHIEHC
MIPOU3BOJIBLHOTO YUCIIA;

e  ONEpUPOBATH MOHATHUSAMM: TOXKJECTBO, TOXKJIECTBEHHOE IMpeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMa YypPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTb YpaBHEHHI,
HEPABEHCTB U CHCTEM, PallMOHAJIbHBIE, UPPALMOHAIbHBIC, TIOKA3aTEIbHbIE, CTEIICHHBIE,
jgorapumuyuecKre, TPUTOHOMETPUUYECKUE YpaBHEHHS, HEPABEHCTBA M CHCTEMbI; YMETh
pelaTh ypaBHEHMsI, HEPABEHCTBA M CUCTEMBI C TOMOLIBIO Pa3JIMYHBIX IPUEMOB; pelIaTh
yYpaBHEHHUs, HEpaBEHCTBA M CHCTEMbl C IapaMeTpOM; MPUMEHSITh ypaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI [l PEIICHNs MaTEMATHYECKUX 3a/1ad U 3a7ad U3 Pa3IndHbIX
oOnacTell HayKd W peaJbHOM KH3HU; ONEpUPOBATH MOHATHAMHU: TIpaduK (QYHKIHH,
oOpatHast (QyHKIUSA, KOMIO3MLMs (YHKUMH, JMHEHHAs QYHKIUSA, KBaJIpaTH4Has
byHKIMS, cTeneHHas QYHKIUS C IeJbIM IoKa3aTeseM, TPUTOHOMETpruuecKue QyHKINH,
oOpaTHble TpPUTOHOMETpUYEeCKHe (YHKIMH, TOKa3aTeNbHas M JiorapupmMuueckas
GYHKIIMHM; yMEHHE CTPOUTh rpaduku (yHKIUH, BBIIOJHATH peoOpa3oBaHus TpaduKoB
GyHKUIUH; UCTIONB30BaTh rpaduku QYHKIMHA U1 U3y4EHHs MTPOLECCOB M 3aBUCUMOCTEH
IpU pElICHUHU 3aJa4 U3 JAPYTruX Y4eOHBIX MPEIMETOB M U3 pealbHOW KU3HU; BbIpaXKaTh
dopMynaMu 3aBHCHUMOCTH MEXJIy BEJIWYMHAMH; YMEHHE CBOOOJHO OIEpPUPOBATH
MOHSTUSIMH: YETHOCTh (YHKIIMH, IEPUOJUYHOCTDh (DYHKLNH, OTPAHUYEHHOCTh (YHKIIUH,
MOHOTOHHOCTb (DYHKILIMH, 3KCTpEeMyM (YHKIHHU, HAauOOJbIllee U HaMMEHbIIee 3HAUYCHUS
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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 KOOPJMHATHON TUIOCKOCTH MHOYKECTBA PEIICHUN
yYpaBHEHUM, HEPABEHCTB U UX CHUCTEM;

e ONEpUpPOBATh TMOHATHAMHU: IIOCIEJOBATEIBHOCTh, apHU(METHUecKas MPOrpeccus,
reoMeTpuuecKkas Iporpeccus, 0OeCKOHEYHO yObIBarollas reoMeTpuueckas Mporpeccus;
YMETh 33/1aBaTh MMOCIIEOBATEILHOCTH, B TOM YHCIIE C IIOMOIIBI0 PEKYPPEHTHBIX (POPMYII.

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; UCIIOJIH30BaHNE 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 bepuymau, koMOuWHaTOpHBIE (akThl W GOPMYIBI; CiIydaiiHas BEJIMYHHA,
pacripeiefieHue BEpPOSITHOCTEH, MaTeMaTHYECKOE OXKHUAAHHUE, AUCIEPCHUsS] U CTaHJIapTHOE
OTKJIOHEHHE CIly4ailHOM BeNMMYWHBL, (DYHKUMM pacrlpefelieHuss U  IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIHbHOTO ¥ HOPMAJIBHOTO PACTIPEICIICHHII; YMEHUE UCTIOIb30BATh
CBOMCTBAa M3YYECHHBIX PaCHpEleSCHUN I PEIICHHs 3a]ay; MOHATHSA: 3aKOH OOJBIINX
YHCEJI, METOIbl BHIOOPOYHBIX MCCIICIOBAHUIA;,

® TIOHATHS: TOYKA, MpAMas, IUJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Jy4, TUIOCKHH YTOI,
JIBYTPaHHBIA  yroJl, TPEXTPaHHBI yroj, TMepeceKaroluecs, MapajielibHbIE U
CerHII/IBaIOHII/IeCﬂ HpﬁMI)IG, HapaJIJIeJIBHOCTI) nu HepHeHI[I/IKYJISIpHOCTI) Hp?[MI)IX nu
IUIOCKOCTEH, Yro MEXIy MPSMBIMH, YTOJ MEXKIY MPSMON M IIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, q)aKTLI )41 TGOpeMI)I HJIaHI/IMeTpI/II/I; . MHOFOFpaHHI/IK, CCUCHHUC
MHOTOTPaHHHMKA, TMPAaBUIBHBIA MHOTOTpAaHHUK, MpU3Ma, MOupamuaa, ¢urypa ¥
MOBEPXHOCTh BpaIllCHUs, IWIMHAP, KOHYC, Mmap, cdepa, pa3BepTKa IMOBEPXHOCTH,
CeUCHHsA KOHyca M IIWIMHApPA, TMapayielbHble OCH, CEYEeHHEe IIapa, IUIOCKOCTD,
Kacaromiasicsi cepsl, MIWIMHAPA, KOHYCa, MPAMOYTOJIbHAs CUCTEMa KOOPIUHAT, BEKTOD,
KOOpPJIMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEECHNE 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 OTIPEICTUTEISI.

OcBOUTH 00IIIE KOMITETEHIINH

Kon HanmeHoBaHHE 00IIIUX KOMIIETEHITHH

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

OK 02. Hcnonb30BaTh COBpPEMEHHBIE CpEACTBa IOMCKA, aHAIW3a M HMHTEPHpPETaluu
uHbopManuu U HHGOPMALMOHHBIE TEXHOJIOTMU JUIs BBIIOJHEHUS 3ajad
poeCCUOHAIBHON EATEITLHOCTH;

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

[lepeyeHb KOHTPOIUPYIOIIUX MEPONPUATUN AJI1 MPOBEACHUS TEKYLIET0 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 KOHTPOJIUPYIOIUMX MEPONPUATHNM I INPOBEACHUS IPOMEKYTOYHOMU
arrectanuu o mucuuiuimge OVYIL.04 «MaremaTtuka:
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
NESTEIbHOCTH; - OCHOBHBIE ITOHATHS
Y METOJIbl MaTEMaTHUYECKOT O
aHaJn3a, TUCKPETHONW MaTeMaTHKH,
JUHEIHON anredpel, TEOPUU
KOMIUIEKCHBIX YUCEIl, TEOPUHU
BEPOATHOCTEN U MAaTEMaTUYECKOMN
CTaTUCTUKH OCHOBBI HHTETPAIbHOTO
1 1uQpepeHnaIbHOro HCYUCICHUS.

- IEMOHCTpAaLYs 3HaHUH U
YMEHUH BBIIOJIHATh
TpeOyemble pacueTsl 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 OIIEHUBAHUSI
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,

aKTHUBHU3ALMH CaMOCTOSATEIbHOM pa6OTLI U TIPOBCPKU YPOBHHA 3HaHUH U YMCHI/Iﬁ o6yqalom1/1xc;{,

c(hOpMUPOBAHHOCTH KOMITCTCHITHH.
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IIpomexyTouyHass arrecTamusi 10 JUCHUIUIMHE IIO3BOJISIET OLIEHUTHh  CTEIIEHb
BBIPOKEHHOCTHU (CHOPMHUPOBAHHOCTH) 00pa30BATEIbHBIX PE3yIbTATOB:
HaumenoBanue pa3jaesioB
Tun KOHTPOJBLHOIO 3a1aHUS
AUCHHUILIMHBI
1 2

Pa3nea 1.IloBTOpenne Kypca Bormpocs! k 3k3ameny | Bonpocs! k TectupoBanue,
MaTeMaTHKH OCHOBHOI HIKOJIbI YCTHOMY TOKJa/]

o1pocy

[IpakTnueckue

3aJlaHus
Pa3nen 2. [Ipsimble U mi1ockocTu | Borpocs! k 3k3ameny | Bonpocs! k TectupoBanue,
B nnpocrpanctBe. KoopanHarsi YCTHOMY JOKJIaJ
1 BEKTOPBI B IPOCTPAHCTBE onpocy

IIpakTrueckue

3a/1aHMs
Pa3nen 3. OcHoBBI Bonpocs! k 3k3ameny | Borpocsl k TectupoBanue,
TPUTOHOMETPHH. YCTHOMY TOKJIa/]
Tpuronomerpuueckue onpocy
¢pyHxknun IIpakTuueckue

3aJlaHus
Pasznea 4. [IpousBoanasi u Bomnpocs! k a3x3ameny | Borpocsl k TectupoBanue,
nepsoodpa3Hasi pyHKIMH. YCTHOMY JOKJIaJ
HurerpaJ. onpocy

IIpakTrueckue

3a/1aHMs
Pa3znen S. MHOrorpaHHMKH U Bormpocs! k 23k3ameny | Bonpocs! k TectupoBanue,
Tesla BpalleHust YCTHOMY TOKJIa/]

onpocy

IIpakTueckue

3aJlaHus
Pa3nes 6. CTeneHu U KOpHH. Bonpocs! k 5k3ameny | Bompocs! k TectupoBanue,
Crenennas, noxkasarejabHas YCTHOMY TOKJIaJ
Jorapupmuyeckasi QyHKUHU ompocy

IIpakTueckue

3aJlaHus
Paznes 7. JieMeHTBI TeOpHH Bomnpocsl k 5k3ameny | Bompocs! k TectupoBanue,
BEPOSITHOCTEH M YCTHOMY JOKJIaJ
MATeMaTH4eCKOil CTATUCTUKH oI1pocy

IIpakTrueckue

3aJlaHus

6.4.1. KOMIIVIEKT OHEHOYHbIX CPEACTB IJIs1 TEKYIIEI'O KOHTPOJIA

Texymuit KOHTPOIb 3HAHUN TPEICTABISIET COOONW KOHTPOJIh OCBOEHHUS MPOTPAMMHOIO
MaTepraiga yd4eOHOW JUCHUIUIMHBI, C IEJbI0 CBOSBPEMEHHOH KOPpPEKIMH OOydYeHHUS,
AKTUBH3AIMHA CAMOCTOSITENIbHON pabOThl U MPOBEPKU YPOBHS 3HAHUW M YMEHHI 00yJaroImuxcs,
c(OpMUPOBAHHOCTH KOMIETEHUUN. Pe3ynbTaThl TEKYIIEro KOHTPOJIA 3aHOCATCS B YKYpPHAJIbI
yueOHBIX 3aHSATUH.

@OpMBI TEKYIIETO KOHTPOJIS 3HAHUI:

- onpoc (yCTHBIN);
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- TECTUPOBAHHUE;
- BBINIOJTHEHUE MPAKTUYECKUX 3a/IaHuUM;
- HaIllMCaHUE JI0KJIa/10B.

[IpopaboTka KOHCIEKTa JIEKIIMI U y4eOHOU JIUTEepaTypbl OCYIIECTBISIETCS CTYJCHTAMH B
TE€YEHHE BCEro EPUOa OCBOCHMSI TUCLUIUIMHBI I10CJIE€ U3YUEHUSI HOBOUM TEMBI.

3amuTa NpPaKTUYECKUX paboT MO TUMAM KOHTPOJBHBIX 3aJaHUl MPOU3BOIUTCS
CTYZICHTOM B JICHb UX BBIIIOJIHEHHSI B COOTBETCTBUU C IUIAHOM-TPAa(UKOM.

[IpenogaBaTens MOpoBepsieT MPAaBWIBHOCTH  BHIIOJHEHHUS  MPAKTUYECKUX  padoT
CTYJEHTOM, KOHTPOJUPYET 3HAHME CTYACHTOM IPOHAEHHOTO Marepuaja C IOMOLIbIO
KOHTPOJIbHBIX BOITPOCOB UJIU TECTUPOBAHUS.

Bomnpocsl 11 TeKynero KOHTPOoJisi 3HaHU# (YCTHBIH 0Ipoc)

1. Matpuubl, 1eiicTBUS HaJ MaTpULAMHU.

2. Onpenenurenu 1-ro, 2-ro, 3-ro nopsiakos. [IpaBuio TpeyroJibHUKOB.
3. Onpenenurenu n-ro nopsiaka. Teopema Jlamnaca.
4. ObpaTtHas MaTpuliia. AITOPUTM HaXO0XACHUS 0OpaTHOW MAaTPHIIBI.

5. Panr matpuiibl. AJIrOpUTM BBIYMCIIEHUSI PAHTa MaTPULbl C TOMOIIbIO 3JIEMEHTAPHBIX
npeoOpa30BaHUIA.

6. Cucrema JIMHENHBIX ypaBHeHUI. MeTton oOpaTtHoi MaTpulsl. @opmyisl Kpamepa. Metoz
I'aycca.

7. BEeKTOpBHI U Ollepalvy HaJl HUMH.
8. IIpoekius BEKTOpa Ha OCh U €€ CBOMCTBA.
9. lekapToBa npsIMOyroJibHasi cuctTeMa koopauHart. [loynspHas cucreMa KoopJuHar.

10. CxanspHO€, BEKTOPHOE U CMEIIAHHOE ITPOU3BEACHUS BEKTOPOB.

11. Ilpenen ¢pyuxuuu B Touke. OCHOBHBIE TEOPEMBI O IIPEENIAX.

12. IIpenen ¢pyHKuMU OpH X, CTpeMsIEeMcs K 0€CKOHEUHOCTHU. 3ameuaTebHble peienbl. Yucio
e.

13. HenpepbIBHOCTh (PYHKLIMU B TOUKE U Ha IPOMEXKyTKe. Touka HenpepbIBHOCTH (PYHKIUH.
Touka pa3peiBa Gpynkiun. CBoiicTBa HenpepbIBHBIX QyHKIMiA. [Ipupamenue aprymenra.
[Tpupamenue pyHkuuu.

14. IlponzBoanas pynkuuu. uddepenuman pynkunu. 'eomerpruueckuii cCMbICT TPOU3BOIHOM.
MexaHn4eCcKuil CMBICII IIPOU3BOIHOM.

15. Tabnuua npousBoaHbIX. [loHsATHE criokHON QyHKIMU. [Ipon3BoHAS CITOKHON PYHKIIMH.
16. Cxema uccrnenoBanus pyHkiuu. O6aacts onpenenenus GyHKIUUU. MHOXKECTBO 3HAaUEHU I
¢yHkuy. YeTHOCTh U HeueTHOCTh PyHKuMU. Hynu ¢pynkiuu. [IpoMexyTku 3HAKOIOCTOSIHCTBA
¢ynkuuu. Bo3pacranue u yopiBaHue (QyHKIIUH, IPABUIO HAXOXKICHUS IPOMEKYTKOB
MOHOTOHHOCTH. TOUKH 3KcTpeMyMa (YHKIUH, IPABUIIO HAXO0XKIEHUS IKCTPEMYMOB (DYHKIIMH.
17. Ilpon3BoaHbI€ BEICIINX NOPAAKOB. DU3NUECKUIA CMBICI BTOPOU NMPOU3BOIHOM.
HccnenoBanue pyHKINU C TOMOIIbIO BTOPOU MPOU3BOIHOM.

18. IlepBooOpa3nas. Heonpenenenuslit uaTerpain. OCHOBHbIE CBOMCTBA HEONPEAECICHHOTO
MHTETpasa.

19. Tabnuua HeonpeaeIeHHBIX HHTETPAJIOB.

20. MeToabl MUHTETPUPOBAHUS: METO/] HEIOCPEICTBEHHOTO MHTEIPUPOBAHHUS; METO/T 3aMEHBI
NEepEeMEHHO (METO/ MOJICTAHOBKH ); METOJT MHTEIPUPOBAHUS IO YaCTAM.

21. Onpenenennsiii nHTErpal. IIoHsATHE MHTErpaTbHON CyMMBI. JlOCTaTOYHOE YCIIOBHE
CYIIECTBOBaHMS ONPEIEICHHOT0 HHTErpaja (MHTErpupyeMOCTH (DYHKIUH).

22. OCHOBHBIE CBOMCTBA OMPEAEIECHHOr0 HHTErpayia. [ 'eoMeTpuyecKril CMBICT OIIPEACICHHOTO
UHTETpaa.

23. MeTtoabl BRIUUCIIEHUS ONpeesieHHbIX nHTerpanoB. ®opmyna Hetotona-Jleitonuma. 24.
['eomerpuueckue u puU3NUECKre MPUIIOKEHUS ONPEIEICHHOI0 HHTErpaa.
25. OyHKIIUHM HECKOJIBKUX EPEMEHHBIX. YaCTHBIE MPOU3BOIHBIE.
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26. Ilonstue nuddepenunansHoro ypasHeHus. O01iee U 4aCTHOE pelieHne
nuddepernuanbHOro ypaBHeHus. HTerpanbabie KpuBble. 3anada Komm.

27. 3apaun, npuBoasAnIre K AudQepeHInanbHbIM YPaBHEHHUSM.

28. Metoapl pemenust nuddepeHImanbHbIX YpaBHCHHI.

29. Ilondarue uncnoBoro psaa. CXoAUMOCTb U PACXOIUMOCTb YUCIIOBBIX PSJIOB.

30. HeoO6xoaumeIii mpu3HAK cXO0auMOCTH psiaa. [Ipusnak cpaBHenus. [Ipusnak JlamamoGepa.
31. Ilonsarue 3Hakouyepeayromerocs psaaa. Ilpuznak cxogumoctu Jleitbuuma.

32. AGcomoTHas U yCIOBHASI CXOJIMMOCTh 3HAKOIIEPEMEHHOTO Psijia.

33. ®yHkuuoHanbHbIe psabl. CTeneHHbie psaabl. O01IacTh CXOIUMOCTH CTEIIEHHOTO PAJia.
Paznoxenune anemMeHTapHbIX QYHKIUH B psg MakiopeHa.

34. Ilonsitue coObiTus. JlocToBEpHBIE, HEBO3MOXKHBIE, COBMECTHBIE, HECOBMECTHEIE,
MPOTUBOMNOJIOXKHBIE coObITH. Kilaccuueckoe onpeaeneHue BeposSTHOCTH.

35. Teopema cioxeHus BeposiTHOcTeR. TeopeMa yMHOXKEHHSI BEPOSITHOCTEH.

36. CnyuaiiHas BenuurHa. J{UCKpeTHAast M HENpephIBHAS ClTyYallHbIC BEIMYUHBI. 3aKOH
pacripesielieHus TMCKPETHOM citydaifHOW Benn4yuHbl. VIHTerpanbHas QyHKIMS pacrpenesieHus
HEMPEPHIBHOW CIIy4ailHON BEJIUYUHBI.

37. MareMaTH4ecKOe 0KUJaHUE TUCKPETHON CIlydailHOM BEIMYMHBI.

38.0TkII0HEHUE CiIy4allHOM BeIMYMHbL. JlUcnepcus TUCKPETHON CIy4yallHON BEIMYHHBI.
Cpennee KBaipaTUYHOE OTKJIOHEHUE.

IIpumepHas TeMaTHKAa I0KJIa10B
. AIrOpUTMBI U3BJICUEHUS KOPHA N-H CTEIICHMU.
. AIrOpUTMBI pelIeHns T0Ka3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB.
. BekTopsl B ipocTpaHcTBE
. Bece 3aranku u npumenenue byreuiku Kneitna.
. 'eomerpuueckue opMbl B UCKYCCTBE.
. F'eomerpus JIo6aueBCKOTo Kak MpUMEp aKCHOMATUIECKOM TEOPHUH.
. I'padbl 1 ux ncnoab3oBaHue
. I'padpl 1 X mpuMeHEHHNE B apXUTEKTYpeE.
9. EcTb 11 ¢u3nYecKuii CMBICI B POM3BOIHON M IIEPBOOOPa3HOM?
10. 3aragku [{ukmonmapr.
11. 3aragounsie rpaduku
12. 3aragounbiit Mup ¢pakTaaoB
13. 3ajaun MEXaHUYECKOTO MPOUCXOXKICHHS (T€OMETPUS Macc, SKCTpeMalIbHbIE 331a4H).
14. 3nakoMcTBO ¢ rpadamu
15. HTerpan u ero NpuMeHEHHE B )KU3HU YEJIOBEKA.
16. Vcnonb3oBanue u npuMeHeHne quddepeHnnaibHbIX YpaBHEHHH.
17. Ucnonp3oBaHUE MATPUL] IPY PELIEHUMH SKOHOMUYECKUX 3a/1a4.
18. UccnenoBanue neHTl MEOMyca 1 € CBOWCTB: TOMOJIOTMYECKUN Kypbe3 WIN yIUBUTEIbHOE
OTKPBITHE B MUPE HAYKHU?
19. KommiekcHbIE UnCiIa U UX POJib B MaTEMATHKE
20. JIuct MeOuyca - yIuBUTENIbHBIH 00BEKT UCCIIEAOBAHMS.
21. Jlorapupmuyeckast GyHKIMS U €€ IPUEHEHUE B )KU3HH YEJIOBEKa.
22. Maruueckue KBaJpaTbl
23. Maremaruka B apxutektype. [InatonoBsl Tena. CUMMETpUS U TAPMOHUS OKPYKAFOIIETO
MUpa.
24. MaTeMaTHKa Ha IaXMaTHOH JOCKE.
25. Maremarudeckas JIOTUKa U €€ JOCTH)KEHHUS.
26. MaTeMaTHuecKre pacCyKJICHHS U JOKa3aTEIbCTBA B MATEMAaTHKE.
27. Marpuna u ee IpUMEHEHHUE.
28. MarpuyHast anredpa B 5KOHOMHUKE.
29. Metoa MareMaTU4eCKOW HHAYKIIMM U €r0 IPUMEHEHUE.

0NN DN KW
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30. MeTobl pelieHrs UTPOBBIX 3a/1a4.

HpHMepHLIﬁ NMEePEICHb NMPAKTHYCCKUX 3aJaHUM 10 TUCHUILTINHE

Tect mo pasaeny «Auaredpa»

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

PuivPFPwis

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

25in30°-cos0°

4. BeryucinuTs:
tg300-sin60°

5. Haiinute HanOosibliee M HAUMEHbIIEe 3HAYEHNUE BhIpaXKeHUsI: |2 — 3cosa|
- [1:9]

- (-1.5)

- [-5:-1]

- [roos1]

6. Haiiture 3Hayenue BoipakeHus: cos36° + sin?18°

-sin®18°

-cos218°

-sinZ2a

-1

1 5
a4-az a6
7. YIIpOCTUTDH BbIpaKEHUE — —T
- az
-a
1
- a3

-0

2 4 1

a3-a5 a3
8. prOCTI/ITB BBIPAXKCHUC | —7—=7 ' T =%
a3 -a? a2-a 6
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9. YKakuTe MPOMEKYTOK, COflepKallluii KopeHb ypapHenus 34 *° = 81

-(-1;0]
-(0; 3]
-(3;4]
- (4;+0)

10.Pemute HepaBeHCTBO logr (3x +2 ) <=logz (x—1)

- (-2/3; + )
- (-o0; - 2/3]
-[-1,5; - 2/3]

- pELLICHUI HET

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

12. Haiigure 9uCiIo 1ebIX OTPUIIATEIbHBIX pelieHui HepaBeHcTBa Ig (x +5)<=2-1g 2

1

-(-3;-1)

-(0;2)

-[2;3]

-[4;8]

-1

-0

-2

- (-5)

13. YKaknuTe IPOMEKYTOK, COJEPKAINI KOPEeHb ypaBHeHUs 4°% 8 = 64
- (- 0; -3]

- (-3;-2]

-(-2; 0]

-(0;3]

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

-(-3u?8)

-3

-8

15. ®dynkius y = log 4 (X — 6) sBisiercs:
-BO3pacTarouien

- yObIBaroeit

16. CpaBnure: logog 5 mlogos 12

->

- <

17. Pemmre ypaBHenue: logs X = 2.

-3

-36

- 64

-6

18. Pemmre ypaBHenue: logs (X - 3) = 2.
-28

-25

-2

-5

19. Pemute ypaBHEHHE 25in§ . cosf -1=0.
- g +mn,neZz

-Tt+4nn,n € Z
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- % +nmtnne’z
- % +nmtnne’z
20. Pemre HepaBeHCTBO 81 > 9174%
- (=0;0,75)

- (0,75;+)

- (—OO; _OIZS)

- (=0,25;+)

21. Pemienuem ypaBHEHUS

%+2ﬂk,k€2

COS(X + 3'7Z) =0 SIBJIACTCA:

_2ak,kez

£+Jﬂ(,k€Z
2

_a+2ak,kez
1+tg°c

2
22. Pe3ynpTaToM yNpOIIECHHS BhIPAKEHUS l+cge SABIIAETCA:
-0
g

_l+tga
_tg’a
23. leHTpanbHBI yroj, ONHPAIOIIMICI HaA Oyry, JJIMHA KOTOPOTO paBHA pPaaAUYCy

OKPY’KHOCTH, HA3bIBACTCS YIJIOM B ... paAHaH.
-1

24. YcTaHOBUTH COOTBETCTBHSI (POPMYJI CIIOKEHUS TPUTOHOMETPUUECKUX (PYHKIIMMNA:
1) cos(x - ) a) sin &z -cos £ - cos« -sin fF
2) cos(a + f3) 6) sin @ -cos /3 + cos« -sin 3
3) sin(a + f) g) COS& -COS f - sina -sin S
4) sin(a - f) r) COS& “COS f +sina sin f
- 1)-r, 2)-8, 3)-0, 4)-a
- 1)-a, 2)-r, 3)-0, 4)-a
- 1)-r, 2)-8, 3)-a, 4)-6
- 1)-r, 2)-a, 3)-0, 4)-B
25. YCTaHOBUTH COOTBETCTBUE MEXAY BBIPAKECHUSIMU U pe3yabTaTaMu:
77

3) 3 B) 2
257 1
tg=— - =
4) 4 r) 2

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

26. PacnionoxuTe B MOPSJKE BO3PACTAHUS: V6, /30 u V10.
- V10,6, /30
- 36,4/30,V10
+%/30,V10,Y6
- 16,V10,%/30

27. HaiiquTe KOpeHb ypaBHEHUS (‘/z)"'6:4X

- (-115)

Tect nmo pasneay «I'eomerpus»

1. Kakue U3 cneayommux yTBepKAeHUN BEpHBI?

- [Ipon3BeIeHIEM HEHYIEBOTO BEKTOPA 3 Ha 9HCIO K HA3BIBAETCS TAKOH BEKTOP b, 4TO |B| = |k| -
ld].

- JIr060i BEKTOp MOXKHO Pa3yIOKUTh IO IBYM IPYTUM HEKOJIIIMHEAPHBIM BEKTOPAM.

- B paBHOOenpeHHON Tpanmenuu BEKTOPHI, COAEpKAIlMe OCHOBAHMSA, COHANpaBlIEHbl C
BEKTOPOM, COJEPIKAIIUM CPEIHIONO JINHUIO.

- Ecmm @=x,1+ y;J, B = X,1 + y,J,T0 KOOpAUHATHI BEKTOPA @ — B PaBHBI {X; — V1; X, — V2 ).

2. Kakue u3 crneyromux yTBepx aeH1i BepHbl?

- Ecnu BEKTOpBI IMPOTUBOIIOIIOKHO HAlpaBJIEHbl, TO JJIMHA BEKTOpa CyMMBI paBHa MOZYIIIO
Pa3HOCTH JJIUH 3THUX BEKTOPOB.

-ABCD- nmapannenorpamm. Torzaa crpaBeamnBo paBeHcTBO BD = AD+ CD.

- B uersipexyromsauke ABCD  AB = DC, touka K- cepesuna AB. Ipsivas DK mepecexaer
npsmyto BC B Touke N. Torna He ABISIFOTCS KOJUIMHEAPHBIMU BEKTOPBI BKuDA.

- A(-3;-1); B(2;-4). Torga nnuna otpeska AB= 15.

3. Kakne n3 crienyromumx yTBEpKI€HUN BEPHBI?

-13 Bextopos MN; PQ; MP; QP; NM; AB SIBISFOTCS IPOTHBOIOIOKHBIME BeKTOPHI PQ 1 QP.

- [Tycts BekTOp @ = %?— 3j. Torma ero KOOpAMHATHI 5{%; 3}.

- BekTopbl @ ¥ k - @ MPOTHUBOIOIOKHO HAMpPaBeHbI, eciu K<0.
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- a{xy;y1}; B{x;y,}. Torma ckanspHoe mpou3BeeHHE BEKTOPOB MOXKHO BBIYHCIUTH N0 (popmyrie

d B =X1y1 — X2¥2-

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

- IB€ OOIINX TOYKHU

- TpH OOIIUX TOYKHU

- OZIHY OOIIYIO MPSMYIO

- OJIHY OOIIYIO TOUKY

5. Yriaom Mexy HaKJIOHHOM M TJIOCKOCTBIO Ha3bIBAOT. ..

- YTOJI MEX/1y HAaKJIOHHOM U MEePIEeHIUKYISIPOM

- YTOJI MEXIy IPOCKIUEH U IEPICHINKYIIPOM

- YIOJI MEXY HAKJIOHHOM U €€ MPOEKIUEN

- YTOJI MEXIy HAaKJIOHHOH M TIPSIMOM B TUIOCKOCTH

6. Uepes ... IPOXOAUT €IUHCTBEHHAS TIOCKOCTb,
- IBE€ TOYKHU

- TpU NapaJljieIbHbIC MPSIMbIE

- TPY TIOTIAPHO TIEPECEKAIOIINECS PSIMbIC

- YETBIPE TOUYKHU

7. IlpsiMast riepecekaeT MIOCKOCTh, €CIIH MPSMast M INIOCKOCTb. . .
- HE IMCIOT HU OJHOI OOIIEH TOUKHU

- IMEIOT JIBE OOIIHE TOUKHU

- UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY

- UIMCIOT TPH OOIIMX TOYKH

8. He siBisieTcst MpaBUIILHBIM MHOTOTPaHHHKOM:

- IPABUJIbHBINA TETPA3IP

- IPaBWJIbHAS IpU3Ma

- IPaBWJIBHBIN JOJIEKad 1P

- IPABWJIBHBINA OKTa’Ap

9. BepHoe yTBepkaeHuE:

- BBIIYKJIBIII MHOIOI'PaHHUK Ha3bIBAETCS IPABWIIBHBIM, €CJIM €I0 I'PAaHU SABJISIOTCS IPABUIbHBIMU
MHOT'OYTOJIbHUKAMH C OJJHUM U TEM K€ YHUCIIOM CTOPOH U B KaXXJOW BEPIINHE MHOTOIPAHHUKA
CXOJIUTCS OZJHO M TO e YHCIo pedep

- IpaBUJIbHAS TPEYToJIbHAsA MUpaMUIa U MPABWIBHBIA TETPa3Ap — 3TO OJHO U TO XKe

- 101131 OOKOBOW MOBEPXHOCTU MUPAMU/Ibl paBHA IPOU3BEACHUIO IEPUMETPA OCHOBAHUS Ha
BBICOTY

10. BricoTa 00K0BO¥ I'paHy IPABUJILHOM NMHUPaMUIbl, TPOBEICHHAS U3 €€ BEpUIMHbBI, Ha3bIBACTCA
- TNaroHAJIbIO

- MeJUaHOU

- anoemoit

11. CBo#CTBO MUpaMHIBbL: €CIIH JIBE€ TPAHU MUPAMHUbI IEPIIECHIUKYIIIPHBI OCHOBAHMIO, TO MX
JIMHUS NIEPECCUCHMUS SBIIAETCS

- BBICOTOM NMUPAMH/IBI

- anoeMoii MUpaMHU/IbI

- paguycoM OKPYKHOCTH, OITMCAHHOM OKOJIO OCHOBAHUS

12. Ecnu 6okoBbIe peOpa npu3Mbl HepreHANKYISIPHBI OCHOBAHUIO, TO IPU3Ma SIBIISIETCS:

- HAKJIOHHOHU

- IPaBUJILHOU

- IpsIMOM

- BBIIIYKJION
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13. V npusmsl 60K0BEIE pedpa:

- paBHBI

- CHMMETPHUYHBI

- MapaJlyIeNIbHBI  PaBHBI

- IapaJICIIbHBI

14. Teno, cocrosiiee U3 IByX KPyroB U BCEX OTPE3KOB, COSAUHSIONINX TOUYKU KPYTOB
Ha3bIBACTCS:

- KOHYCOM

- mIapom

- HAJTUHIPOM

- chepoii

15. OTpe3ku, COeTUHSIONNE TOUKH OKPYKHOCTEH KPYTOB, Ha3bIBAIOTCS:
- TPaHsMHU [UIHH]PA

- 00pa3yoUMMH IUIUHAPA

- BBICOTaMU IIWJIMH]IPA

- IePHEHAUKYISIpaMU IIMIIHHIPA

16. O6vem 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 =125 cMm3

-S=75cm2

18. Y kyba Bce rpanu:

- IPSIMOYTOJTbHUKH

- KBQIpaThI

- Tpareuu

- pOMOBI

19. BricoTa nupamuab! siBIsIETCA:

- OCBIO

- MeJUaHOU

- IEPICHIUKYISIPOM

- anohemont

20. Teno, cocrosiiee U3 IBYX KPYrOB M BCEX OTPE3KOB, COSTUHSIONINX TOUYKH KPYTOB
Ha3bIBACTCS:

- KOHYCOM

- IIapom

- HAJTUHAPOM

- chepoit

3aganus no pasgeny «Teopusi BeposiTHOCTEi»
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1) buatnoHucT 8 pa3 cTpesseT Mo MUIIEHSIM. BeposTHOCTh momnajgaHusi B MUIIEHb NPU OJHOM
BeIcTpenie paBHa 0,65. Haitnute BEpOATHOCTH TOTO, YTO OMATIOHUCT TEpBbIe 4 paza momal B
MHUIIIEHH, a MIOCJIEIHUE YEThIpE MPOMaxHyJics. Pe3ybTar OKpyriauTe 10 COThIX.

2) BepoaTHOCTh TOTO, YTO HOBBIM CKaHEp MPOCTYXKUT Oosbie roaa, paBHa 0,94. BeposTHOCTh
TOTO, YTO OH MPOCITYXKHUT OoJbie NBYX JieT, paBHa 0,87. Haiinure BEeposATHOCTH TOTO, YTO OH
MPOCITYKUT MEHBIIE JIBYX JIET, HO OOJIbLIE ro/ia.

3) KomGoit JI)koH momagaeT B MyXy Ha CTeHE ¢ BepodTHocThio 0,7, ecnu crpensieT u3
MPUCTPEIIIHHOTO peBoJbBepa. Ecnu JKOH cTpenseT u3 HEeNpHUCTPEISHHOTO PEBOJIbBEPA, TO OH
nomnajgaer B Myxy ¢ BepostHocThio 0,2. Ha crone nexut 10 peBoiabBEpOB, U3 HUX TOJIBKO 5
npuctpensaabie. KoB0o#t JPKOH BUIUT HA CTEHE MYyXY, HayJady XBaTaeT MEPBbIN MOMaBIINIACS
PEBOJIBBED U CTpEISIET B MyXy. Haliiure BEpOATHOCTB TOTO, YTO J?KOH MpOMaxHETCS.

$Ilepen nHauaaom ¢GyTOOIBLHOTO MaT4a Cylbsi OpOCaeT MOHETKY, YTOOBI ONPEACIIUTh, KaKas W3
KOMaHJ HayHET urpy ¢ MsauoM. 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 — [0 OJHOW OT Ka)JIOW W3 3asiBICHHBIX CTpaH.
[Topsimox BBICTYIIEHUS ompenensierca xpedueMm. KakoBa BepoATHOCTh TOro, 4TO TpyIma W3
@Opannuu Oyner BoicTynarb nocie rpynmnsl u3 CHIA u mocne rpynmer u3 Kananer? Pesynbrat
OKPYTJIUTE /10 COTBIX.

6) Ilpu aptunnepuiickoil crpenb0e aBTOMaTH4ecKas cucTema Jenaer BelcTpes mo uenu. Eciou
LeJIb HE YHUUTOXEHA, TO CUCTEMA JIeJIaeT MMOBTOPHBINA BBICTpEN. BrICTpenbl MOBTOPSIOTCS A0 TEX
nop, MokKa Ienb He OyneT YHHUYTOXeHa. BeposTHOCTh YHUYTOKEHHSI HEKOTOPOW IeNu TpHu
nepBoM BeicTpene paBHa 0,2, a mpu kaxaom nocieayromeMm — 0,9. CKOJIbKO BBICTPENIOB
noTpedyeTcs 1Sl TOro, 4YTOObl BEPOATHOCTh YHUUTOKEHUS 11eH Obla He MeHee 0,957

7) UtoOBl IPONTH B CIEAYIOIIUNA KPYr COpeBHOBaHUH, (PyTOONBHON KOMaHJEe HYXHO HaOpaTh
X0T4 Obl 7 O4UKOB B JBYX urpax. Eciin KomaH/ia BBIMTPBIBAET, OHA NOJy4YaeT 6 OYKOB, B Cllyyae
HUubel — 1 ouko, ecnu npourpeiBaeT — O oukoB. HaliquTe BEpOSATHOCTh TOTO, YTO KOMAaHJIE
yAacTCsl BEIUTHU B CIIEIYIONIUN KPYT cOpeBHOBaHMI. CunTaiTe, 4TO B KAXKI0M UTPE BEPOATHOCTH
BBIUTPBIIIA U IPOUTPHIIIA OAMHAKOBHI U paBHbI 0,4.

8) Ilo or3biBam nokymnareneit Mrops MropeBny onieHu HaA€KHOCTD IByX UHTEPHET-Mara3uHoB.
BeposTHOCTh TOTO, YTO HYXHBIM TOBap AOCTaBAT U3 mara3uHa A, paBHa 0,81. BepostHocTs
TOTO, YTO 3TOT TOBAp MOCTaBAT W3 MarasuHa b, paBna 0,92. Urops Uropesuu 3akazan ToBap
cpazy B oboux marazuHax. CuuTasi, YTO MHTEpHET-MarasuHbl paboTal0T HE3aBUCHUMO JPYT OT
Jpyra, HailiuTe BepOATHOCTh TOTO, YTO HU OJIMH Mara3uH He J0CTaBUT TOBAp.

9) BeposTHOCTH TOTO, YTO HOBBIN MPHUHTEP B TE€UEHHUE I0Jia IOCTYIHUT B FapaHTUHHBIA PEMOHT,
paBHa 0,072. B nexoropoM ropone u3 1000 mpogaHHBIX NPUHTEPOB B TEUEHUE Toja B
TapaHTUHHYI0O MacTEPCKYyI MOCTYNMuiao 73 mTykd. Ha CKOJIbKO OTIMYAeTCsl 4acToTa COOBITHUS
«TapaHTUHUHBIM PEMOHT» OT €ro BEPOSITHOCTH B 3TOM ropoje?

3ananus no pasaenay «JluckperHas MmaTeMaTHKa»

1. lano muoxectBO E(1, 2, 3, 4). CocunTaTh YMCIIO NEPECTAHOBOK U CTEHEPUPOBATH UX.

P,
e
3. B ¢oprenbsiHHOM KpyKke 3aHUMaroTcs 10 yenoBek, B Kpy>KKe XyJ10KECTBEHHOIO cjoBa — 15,
B BOKaJIbHOM Kpyxke — 12, B ¢oTtokpyxkke — 20 yenoBek. CKONBKMMHU CIIOCOOAMH MOXHO
COCTaBUTH OpHraay u3 4 4yTeoB, 3 MUAHUCTOB, MATH MEBIIOB U 0HOTO doTorpada?
4. Nanwt 40 uncen. 3 uux 10 uucen kpatusl 3, 15 yncen kpaTHbl 2, 20 4yncen HE KPAaTHBI HU 2,
HU 3. Ckonbko cpenn nqaHHbix 40 gucen, KpaTHbIx 67
5. Andasut iemenu Mym60-FOM60 cocrout u3 3 OykB A, b, B. CnoBoM sBnsieTcs: nrobast
MOCJIEIOBATEILHOCTh M3 He Oosiee ueM 4 OykB. CKOJIBKO CJIOB B cjoBape TuieMeHu MymoOo-
FOM607?

2. Haiitu 3HaYeHNE BBIPAKEHUS:
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6. CnoBo — mio0ast KOHEYHas IOCIIEAOBaTeNbHOCTE OYKB pycckoro andasuta. BrricHure,
CKOJIBKO Pa3jMYHBIX CJIIOB MOKHO COCTaBUTh U3 CJIOBA «MaTeMaTHKa»?
7. Ha 6an B Cankt-IlerepOypr npuexana u3BecTHass MOAHHIIA KHATHHS PocToBckas. Hekoropeie
bpeitnuHbl, y3HaB 00 ATOM, KYNWIM ceOe TakuWe K€ TOJBECKH, Cepbr'M M Kojbia. M3 115
GpeituH, MPUCYTCTBOBABIINX Ha 0aiy, 31 OblIa B TaKHMX ke MOABECKax, 45 — B cepprax u 50 — B
KoJblax. 36 (peiuH Haaenu MOABECKH M CEphbI'W, 23 — HaJAENW IMOJBECKH W Kojbla, 27 —
KOJIbIIA U CEPhTU. A CAMBIMHU MOJHBIMHU OKA3aJHCh 15 (peinH, KOTOphIE HA/ISIH U MMOABECKHU, U
CEepbry, M KOJIbLIA, TAKUE K€ KaK y KHATUHU PocToBckoi. CkoNbKO (peilyinH He 3HAIO O MPpUE3/Ie
KHATUHU PocTOBCKOI?
8. BpImuIuTe MHOXECTBO YIOPSJOYEHHBIX Map U HAYEPTUTE OPHEHTHUPOBAHHBIN rpad
OTHOILICHHUSI, 3a/IAHHOTO MATPULICH:

a b ¢ d
1 J1 U

KpnTepml H HIKaJa ONCHUBAHUA (TeCTI/IPOBaHI/IE)

Yuciao NpaBUJIbHBIX OTBETOB

Onenka

YposeHb
chopMUpPOBaAHHOCTH
YMEHMI M 3HAHUI

90-100% mpaBUIBHBIX OTBETOB

OreHKa «OTIUYHOY

VYMeHusa v 3HaHUS

c(hopMuUpOBaHbI
YMeHus U 3HaHUS
70-89% mpaBuibHBIX 0TBETOB  |OIEHKA «XOPOIIO»
chopmMupoBaHbI
o YMeHnus v 3HaHHS
51-69% npaBunbHbBIX 0TBETOB  |OLIEHKA «yJIOBIETBOPUTEIHLHO»
c(hopmMupoBaHbI
Menee 51 % npaBuIIbHBIX YMeHus U 3HaHUS HE
OneHka «HEyI0BIETBOPUTEIBHOY
OTBETOB c(hopMUpOBaHbI
Kpurepun n mkaja oneHuBanus (YCTHBIHA ONpoc)
Ouenka
«OTJITHYHO» «XOpOLIO0» «YAOBJICTBOPHUTEJBHO» | «HEYI0BJIECTBOPHUTEIbHO»

Tema packpbiTa B
IIOJIHOM 00beMe,
BBICKA3bIBAHUS
CBA3AaHHLBIC U
JIOTUYHEIE,
HCIIOJIb30BaHa
Hay4Has JICKCUKa,
HpI/IBejleHBI
npuMepbl. OTBETHI
JIaHbI B ITIOJIHOM
o0BeEMeE.

Tema packpsiTa HE
B IIOJIHOM O0BEME,
BBICKa3bIBaHUS B
OCHOBHOM
CBSI3aHHBIE U
JIOTUYHBIE,
MCII0JIb30BaHa
HayyHas JIEKCHKa,
IIPUBE/ICHBI
npumepsl. OTBETHI
Ha BOIIPOCHI JIaHBI
HE B MIOJTHOM
o0BeMe.

Tema packpeiTa
HEZ0CTaTOYHO,
BBICKA3bIBAHUs
HECBSI3aHHBIE U
HesnornyHele. Hayunas
JICKCUKA HE
UCIIOJIB30BaHa, HE
IIPUBEJICHBI IPUMEPHI.
OTBeThI Ha BONIPOCHI
3aBHCAT OT IIOMOIIU CO
CTOPOHBI
IIpenoaaBaTels.

Tema He packpbiTa.
Jloruka u3I0KeHUs,
MIPUMEPBI, BEIBOBI U
OTBETHI Ha BOTIPOCHI
OTCYTCTBYIOT.
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Kputepun u mkaJa oneHuBaHNus (BBINOJHEHHE IPAKTHYECKHUX 3a/1aHU )

Onenka
«OTJINYHO» «XOpOouIo» «YAOBJIETBOPUTEJIBHO» | «HEYI0BJETBOPHUTEIbHO)
[To pemenuro 3agaun | I1o pewennto | [To pemenuto 3amaun gan | 3amaya HE peuieHa

JaH HpaBHHBHBﬁi 3aJa4u

OTBET Y | MpaBWJIbHBIN clieaH BBIBOJ
HO HE
ClieJIaH BBIBOJ

Pa3BEPHYTHIN BBIBOJ | OTBET,

JaH YaCTHYHBIN OTBCT, HC | IIOJJHOCTBIO

Kputepun 1 mkaja oneHuBaHus (IOKJIAAbI)

Onenka

Kpurepun oneHKHu 10KjIa/1a

«OTJIHYIHO»

1. Cobmonenue hopmManbHBIX TPeOOBaHMIM K TOKIATY

2. 'paMOTHOE ¥ MMOTHOE PACKPBITHE TEMBIL;

3. CamocrodTrensHOCTh B  paboTe  Hag  JOKJIAIOM
(ucnonp30BaHUE AOKIJIANIOB U3 ceTu VIHTepHeT 3amperniaeTcs).

4. VYwmenue pabotatb C yueOHON, mnpodeccuoOHANTbHON
JIuTEepaTypoi.

5. YmMenue paboTarth ¢ MepHoOANMYECKON JINTEPATyPOH.

6. YMenue 000011aTh, A€IaTh BEIBOIBI.

7. YMmenue opopmiaTe OMOIHOrpaduuecKre CrucoK K TOKIaay
B cooTtBercTBHe ¢ TpeboBanusmu ['OCT P 7.1.-2003
«bubmuorpaduueckas 3anucek. bubmuorpaduieckoe onvucaHue.
OO6mue TpeboBaHUs U MTPaBUIIA COCTABICHUS.

8. Cobmonenne TpeboBaHU K OOPMIICHHIO JTOKIIA .
9.YMeHue KpaTKO H3JI0KHTh OCHOBHBIE MOJIOXKEHUS AOKIaia
IIPH €T0 3aIlUTe.

10. MimrocTpanus 3auiyThl J0KIa1a TPE3CHTaIUCH.

«XOpOLIO0»

1. Cobmronenue GpopManbHbIX TpeOOBAaHUN K JOKIALy

2. 'paMOTHOE | TTOJTHOE PACKPBITHE TEMBI;

3. CamocrosATenbHOCT B paboTe  Hax  JIOKJIAIOM
(ucnonp30BaHUE AOKIJIANIOB U3 ceTu IHTepHeT 3amperiaeTcs).

4. VYwmenue paboratb cC YyueOHOH, mpodeccHnoHaTIBLHON
JINTEPATYPOH.

5. Ymenue paboTaTh C IEpUOJUUYECKON JTUTEPATYPOH.

6. He moimHo 0000I11I€H U cAeIaH BBIBOI.

7. He touno odopmieHn Oubanorpadguyeckuii CIUCOK K
JoKany B cootBercTBUe ¢ Tpeboanusmu 'OCT P 7.1.- 2003
«bubnuorpaduueckas 3anuch. bubnuorpadguueckoe onucanue.
OO0u1re TpeGoBaHUS U MTPaBUIIa COCTABICHUS.

8. He mostHO coOmtoieHb! TpeboBaHus K 0O(POPMIICHHUIO TOKIAa.
9. He detrko chopMHpOBaHBI KpPaTKHE OCHOBHBIC MOJOXKEHUS
TOKJIa/1a TIPU €T 3alIuTe.

10. nmrocTparus 3aiuThl TOKJIajia Mpe3eHTauen.

«YAOBJIETBOPUTEIBHO»

1. Cobnronenue GpopMaabHBIX TPeOOBAHUM K JOKIAIY

2. I'paMOTHOE ¥ TIOJIHOE PACKPBITHE TEMBI;

3. CamocrosTenbHOCTh B paboTe  HaA  JOKIAZOM
(ucnonp30BaHuE AOKIAIOB U3 ceTu IHTepHeT 3amperniaeTcs).

4. He mnomHo wu3y4yeHbl ydeOHas, mpodeccuoHaNbHas
JIUTeparypa.
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5. He nosiHO M3ydeHa nepuoanvecKkas JuTeparypa.

6. He 0000111€HBI ¥ HE KOHKPETU3UPOBAHBI BBHIBO/IBI.

7. He touno odopmiien Oubmuorpaguueckuii CIHCOK K
nokiany B coorBerctBue ¢ TpeboBanusimu ['OCT P 7.1.- 2003
«bubmmorpaduyeckas 3anuck. bubnuorpadudeckoe onvcanue.
OOu1re TpeGoBaHUS U MPAaBUIIA COCTABICHUS.

8. He cobmonennsl TpeOGoBaHMs K 0OPMIICHHUIO JTOKJIaa.

9. He yetrko chopMupoBaHbl KpaTKHE OCHOBHBIE MOJOKECHUS
JOKJIa/1a TIPU €To 3alIuTe.

10.  Wmmoctpanus  3amuThl  JIOKJIajJa  [pe3eHTaluen
OTCYTCTBYET

«Hey/l0BJIeTBOpPUTEJbHO» | He mpencraBun [okiaj MO COOTBETCTBYIOLIMM KPUTEPHIM
OLICHUBAHMSI

6.4.2. KOMILIEKT OLIEHOYHBIX CPEJCTB JIJISI IPOMEXYTOYHOM
ATTECTAIIMAN

IIpumepHBIEe BOIPOCHI K IK3aMeHY
Auredpa.

Yucna u BbluMcieHus PanuonanbHble uyucia. OOBIKHOBEHHbIE W JIECATHYHBIE JIPOOH,
NPOICHTHI, OECKOHEUHBbIe Nepuoandeckue apoodu. I[Ipumenenme apoOelt M MPOLEHTOB s
pellleHus MPUKIAJHBIX 3aJad M3 Ppa3JIMYHBIX OTpaciedl 3HAaHUH U PEaJbHOW JKU3HU.
JeiictButenpHple uucna. PanuoHanbHble W UppalUoHalbHble 4YHcHIa. ApudmeTuyeckue
ornepauuu ¢ JEHCTBUTEIBHBIMU 4YMCIaMH. MOAyib AEHCTBUTEIBLHOIO YMCIAa U €ro CBOMCTBA.
[TpuOn>kE€HHbIE BBIYMCIICHUS, IMpaBWJIa OKPYIJIEHMs, MPUKHUJKA U OLEHKa pe3ysbrara
BbrunciaeHui. CreneHs ¢ nenslM nokasareneM. bunom HeroToHa. Mcnons3oBanue noaxopasien
(GopMbI 3anucy AEUCTBUTENbHBIX YHMCEN JJISl PEIICHUs NPAKTHUUECKUX 3a/ad U IPEICTaBICHUS
JaHHBIX. Apu(pMETHYECKH KOpeHb HaTypajdbHOM CTemeHH M ero cBoiictBa. CTemeHp ¢
palMOHAIBHBIM TIOKa3aTeleM M €€ CBOWCTBA; CTENEHb C JICHCTBUTENIBHBIM I1I0KA3aTEJIEM.
Jlorapudm uncna. CpoiicTBa jorapudma. lecstuunsle u HaTypaibHble Jorapu¢msl. CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC 4YMCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC W apKTaHI€HC
YHUCJIIOBOIO apryMeHTa. YpaBHEHHMS M HEpaBeHCTBA ToXKIecTBa M TOXKIECTBEHHBIE
npeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHMsS M YpaBHEHUS-
cnencteus. HepaBeHCTBO, penieHne HepaBeHCTBA. OCHOBHBIE METOABI PELICHUS LEIBIX U
JIpOOHO-PAllMOHATIBHBIX YpPaBHEHUW M HEPABEHCTB. MHOTOUWIEHBI OT OJHOM TEPEMEHHOM.
Jlenenre MHOroO4ieHa Ha MHOro4djaeH ¢ ocrarkoMm. Teopema be3dy. MHOrodseHsl ¢ LEIbIMU
koddPurmentamu. Teopema Buera. IlpeoOpa3zoBaHusi YHCIOBBIX BBIPAXKEHUMN, COJEpIKAIIAX
CTeleHM M  KOpHM. MppauuoHanbHble ypaBHEHHA. (OCHOBHBIE  METOIBl  PEUICHUS
UppalMoOHaIbHBIX ypaBHeHHH. I[loka3zarenbHble ypaBHeHHs. (OCHOBHBIE METOAbl pELICHUS
nokaszaTrenbHbIX ypaBHeHMH. IlpeoOpa3oBaHue BbIpaXXeHUH, COAEPXKAIIMX JIOTapU(MBI.
Jlorapudmuueckre ypaBHeHHs. OCHOBHBIE METObI PEUICHMs JOrapu(pMHUUECKUX YpaBHEHHUU.
OcHOBHBIE ~ TpuUroHOMeTpudeckue  ¢opmyinsl. IlpeoOpazoBaHHe  TPUTOHOMETPHUUECKHX
BBIDAKEHMI. PelleHne TpUrOHOMETpHYECKMX YypaBHEHMH. PemieHwe cucreM JHMHEHHBIX
ypaBHEHHMH. MaTpuua cuUCTEMBl JUHEMHBIX ypaBHEHMH. OmpenenuTens MaTpumbl 2 X 2, €ro
T€OMETPUYECKUI CMBICI M CBOMCTBA; BBIYHMCIICHHE €r0 3HAYEHHS, IPUMEHEHHUE OIpPEICIIUTENs
JUISL pEILEHUs CUCTEMbl JIMHEWHBIX YpaBHEHMU. PellleHuMe NpUKIagHBIX 3aJad C IOMOIIBIO
CHUCTEMBI JIMHEWHBIX ypaBHeHUH. lccienoBanne NOCTPOEHHOM MOJENN C MOMOIIBI MaTpHIl U
onpenenuteneil. IloctpoeHne MareMaTHyecKMX MOJEIEN pEeabHOW CHTyallud C IOMOUIBIO
YpaBHEHUU U HEPABEHCTB. [[puMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX
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3aJa4 W 3ajad U3 pa3NM4YHbIX oOJacTell HayKd W peanbHOM »ku3HU. DyHKIMM U Trpaduku
DyHKIUS, cmocoOb! 3aaanus GyHKIun. B3anmHo obpatabie Gynkiuu. Kommosunms GyHKITHHN.
['paduk Gyakuuu. dnemMeHTapHbIe Tpeodpa3oBanus rpadukos GyHknmii. OOIACTH ONpeaeTIeHUS
U MHOXecTBO 3HaueHuil ¢pynkunu. Hynmu @ynkuun. IIpomexyTku 3HakonoctosHCTBa. YETHBIE U
HeuétHble (ynkiuu. Ilepmommueckue Qynkiuu. I[IpomMexyTku MOHOTOHHOCTH ()YHKIIMH.
Maxkcumymbl 1 MUHUMYMBI (yHKkiuM. HauOosnbinee u HaumeHbllee 3HAYeHUS (YHKIMM Ha
npomexytke. JluHeiHas, KBaapaTuuHas © JApoOHO-TMHEWHas (YHKIUU. DIEeMEHTapHOE
UCCIIeIOBaHME U TOCTpoeHue ux rpaduxo. CreneHHas (YHKUUS C HaTypajdbHbIM U LEJIBIM
nokasareneM. E€ cBoiicTBa u rpaguk. CBoiicTBa 1 rpaduk KOpHS N-OM CTENEHH KakK (PyHKIHUU
oOpaTHOW CTEeNeHW C HaTypalbHbIM Ioka3aTteneM. IlokasatenbHass M JorapudmMuyeckas
¢ynkumu, ux cBoiictBa u rpaduku. Mcmonb3oBanue rpadukoB (GYHKIMNA A pEIIeHUs
ypaBHEHMH. TpUroHOMeTpHUYECKasi OKPYKHOCTb, ONPEEIEHUE TPUTOHOMETPUUYECKUX (DYHKIIMH
YHUCI0BOro aprymeHTa. OyHKIMOHAIBHBIE 3aBUCMMOCTH B pEAJIbHBIX MPOLIECCaX U SIBICHMSIX.
I'paduxu peanbHbIX 3aBUcuMocTel. Hauana maremarnueckoro ananusa IlocnenoBarensHocTn,
CIOCOObI 3aJjaHus NOCIEA0BaTeNbHOCTEN. MeToa MareMaTH4ecKol MHAYKIMU. MOHOTOHHbBIE U
OTrpaHUYEHHBIE MTOCIEA0BATEIBHOCTU. MICTOpHS BOZHUKHOBEHHS MaTEMaTHYECKOrO aHaJIN3a Kak
aHanmm3a OECKOHEYHO MajbIX. ApU(MeTHYecKas U TreOMEeTpUYecKas Mporpeccuu. beckoHedHo
yObIBaromasi reomerpudeckas nporpeccuss. Cymma O€CKOHEYHO YOBIBAIOLIEH IeOMETpHUYECKON
nporpeccuu. JIMHENHbBIN U 3KCIOHEHIMAIBHBINA pocT. Yucno e. @opmyna CI0KHBIX IPOLEHTOB.
Hcnonp30BaHne NPOrpecCHMM ISl PELIEHUs peajbHBIX 3aJad IPHUKIAJHOTO XapakTepa.
Henpepeiabie GyHKIMM ¥ ux cBoicTBa. TOYkHM pa3peiBa. ACUMNOTOTH TpadUKOB (DYHKITHIA.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB JUIsl pellIeHUs] HEPaBEHCTB.
[IpumeHeHne CBOWCTB HENpPEpHIBHBIX (GYHKIWK aiusi pemieHus 3aaad. llepBas u BTOpas
npou3BojHble (pyHKIMU. OnpeneneHne, TeOMETPUYECKUN U (pU3HMUECKUI CMBICT IPOU3BOIHOM.
VYpaBHeHue kKacatenbHOH K rpaduky ¢yHkuuu. llpowsBogHBIE 3IIEMEHTApPHBIX (DYHKIHIA.
[Tpou3BoiHas CyMMBI, IPOU3BEIEHHS], YACTHOTO U KOMIIO3UIMH (pyHKIMI. MHOXeCTBa U JIOTHKa
MHOXeCTBO, Olepalid HaJl MHOXECTBaMHU M HMX cBoicTBa. Jlmarpammbl Jiinepa — Benna.
IIpuMeHEeHNE TEOpETUKO-MHOXKECTBEHHOIO ammnapara Juisd ONMCaHUs pealbHBIX IPOLECCOB U
ABJICHUM, NpPU pELIeHMH 3aJad U3 JApPYyrux y4yeOHbIX mnpeameroB. OrpenencHue, Teopema,
CBOMCTBO MaTeMaTHUYECKOro 0ObEKTa, CIEJICTBHE, 10KA3aTeIbCTBO, PABHOCUJIbHBIC YPABHEHMSL.
Harypanbnsle u niensie uncna. [Ipumenenne npusHakoB aenumocty nenbix yucen, HOA u HOK,
OCTaTKOB 10 MOJYJIt0, adropurMa EBkinaa ais pemeHus 3a1ad B UeNbIX ynucnax. KomruiekcHbie
yhcna. AnredOpandeckas U TpUTOHOMETpHUuecKas (OpMbI 3alMCH  KOMIUIEKCHOTO YHCIA.
Apudmernueckre onepanuy ¢ KOMIUIEKCHBIMU YnciaaMu. M300paxeHne KOMIUIEKCHBIX YUCel Ha
KOOpAMHATHOMU IutockocTu. Popmyna Myaspa. KopHu n-oil cTeneHN M3 KOMIUIEKCHOTO YHUCIA.
YpaBHeHus u HepaBeHcTBa CUCTEMA M COBOKYITHOCTh YPaBHEHHUI U HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBl U  CUCTEMbI-CIeACTBUS.  PaBHOCWibHble  HepaBeHcTBa.  OTOOp  KOpHEH
TPUTOHOMETPUYECKUX YPABHEHMM C IOMOILBIO TPUTOHOMETPUUYECKON OKpYXKHOCTH. PemieHune
TPUTOHOMETPUUECKUX HEepaBeHCTB. (OCHOBHBIE METOJbl pELIEHMs] [OKa3aTeNbHbIX H
JorapupmMuuecKkux HepaBeHCTB. OCHOBHbBIE METObl PEIIEHHUs WpPpalMOHAIBHBIX HEPaBEHCTB.
OcCHOBHBIE METO/Bl PELICHUS] CUCTEM U COBOKYMHOCTEH palMOHAJIbHBIX, HWPPALUOHAIBHBIX,
NOKa3aTeIbHbIX W JIOTapU(PMUUYECKHX YypaBHEHUH. YpaBHEHHUs, HEPaBEHCTBA U CHCTEMBI C
napamerpamu. [IpumeHeHre ypaBHEHHH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHYECKUX
3aJa4 U 3aJa4 U3 pa3IMyHbIX 00JacTel HayKu U pealbHOM KU3HU, HHTEPIPETALUs MOTyIeHHbIX
pe3ynbraToB. OyHKIMHU U rpapuku I'papuk xomnozuuuu ¢yHkiui. ['eomerpruueckue odpasbl
YpaBHEHHMI W HEPaBEHCTB Ha KOOPJIMHATHOM IJIOCKOCTU. TpHroHomerpuueckue (GpyHKIUH, UX
cBoiicTBa u rpaduku. I'paduueckne MeToabl peuieHusl ypaBHEHUN U HepaBeHCTB. [ paduyeckue
METO/ABl pelleHus 3anad ¢ napaMmerpamu. Mcmonp3oBanue rpapukoB (YHKIMHA IS
HCCJIEIOBAHMSI MPOIIECCOB U 3aBUCHMOCTEH, KOTOpPhIE BOSHUKAIOT IIPU PEIIEHUH 3aja4d U3 IPYrux
y4eOHBIX IpEeIMETOB W peanbHOl >ku3HM. Hauama matemarmueckoro ananuza IlpumeHenue
MIPOM3BOJHON K HCCIIEIOBaHHMIO (YHKIMH Ha MOHOTOHHOCTb M 3KCTpeMyMmbl. HaxoxneHue
HauOOJIBIIEr0 ¥ HAMMEHBIIEro 3HaueHWH HempephlBHON (yHKIMM Ha oTpes3ke. [IpumeneHue

33



MPOU3BOJHOM JUIsI HAXOXKIEHUS HAWIYYIIEro penieHuss B MPUKIATHBIX 3a1adax, s
OTpe/ieNieHus] CKOPOCTH M YCKOpPEHHUs Tpoliecca, 3adaHHOro ¢GopMynoil uiau rpadukoM.
[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpasHbIX. IlepBooOpasHble 3IIEMEHTAPHBIX
byakumid. IlpaBuma HaxoxaeHUs nepBooOpasHbIX. MHTerpan. I'eoMeTpuvecKuid CMBICT
uHTeTpasia. Beraucnenue ompenenéHHoro uHterpana mo Qopmyne Heiorona — JleliOHuIa.
[Ipumenenue wuHTErpaja Uil HaxOXICHHS IUIowm[aaed Iulockux ¢uryp u o0BEMOB
reomerpuueckux Tein. [Ipumeps! pemeHuil qudQepeHnnanbHbIX ypaBHEHUNH. MaTeMaTHueckoe
MOJICIIMPOBAHHE PEATHHBIX MPOIIECCOB C MOMOIIBIO AU(PepeHInaTbHBIX YPaBHEHUH.

I'eomerpust

[Tpsimble M mIOCKOCTH B IpocTpaHcTBe (OCHOBHBIE IMOHATHS CTEpeoMeTpuu. Touka,
npsMasi, INI0CKOCTh, MPOCTPaHCTBO. IIoHATHE 00 aKCMOMAaTHYECKOM OCTPOSHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHM U CIEACTBUSA U3 HHUX. DB3anMHOE pacnoioXeHue IpsMbIX B
IIPOCTPAHCTBE: IEPECEKAIOIMeECs], Napaule]bHble M CKpeIlMBaromuecs npsMsele. llpnsnaku
CKpelMBAOIIMXCA HpsAMBIX. llapamnensHOCTh MHpSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuleJibHble TPSAMBIE B IIPOCTPAHCTBE; IMAPAJLIENBHOCTh TPEX MPSIMBIX; NapauIeIbHOCTb
npsMoil U mockoctu. [lapamiensHoe W LEHTpAIbHOE NMPOSKTHPOBAaHUE, U300pakeHne (Guryp.
OcCHOBHBIE CBOICTBA MapajieIbHOIO NMPOEKTUpOoBaHus. M300paxenue ¢uryp B mapauieiabHOR
IIPOCKLMHU. YTJbl C COHAIPABICHHBIMA CTOPOHAMH; YroJI MEXAY NPSIMBIMM B IIPOCTPAHCTBE.
[TapamienpHOCTD MIIOCKOCTEN: MapajllebHble INIOCKOCTH; CBOMCTBA MapajlIeIbHbIX INIOCKOCTEH.
[Tpocreiiiine TpPOCTpaHCTBEHHbIE (UIYyphl HA IUIOCKOCTU: TETPasAp, Mapajliesenume;
IIOCTpOCHHUE cedeHUU. [lepneHIuKyImsIpHOCTh NPSAMOM M IUIOCKOCTH: NEPIEHIUKYJIIPHBIC
IIPSIMBIE B IIPOCTPAHCTBE, MIPSAMBIE MMAPAJUICIIbHBIC U IIEPIICHIUKYIISPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHIUKYIAPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TPAMON INEPHEHAUKYISIPHON
I10CKOCTH. OpTOroHaiabHOE MpOEKTUpOBaHuE. [lepneHauKyasp U HaKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 IIOCKOCTH, MIPOEKIUS (PUIYphI HA IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIOCKocTer. Teopema
o Tpéx nepneHaukyisapax. 44 IlpumepHas pabouas nmporpamMMa Yribl B IPOCTPaHCTBE: yroi
MEXAYy IpsSMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YIroOJI, JMHEHHBIM YroJl JIBYI'PAHHOIO yIJa.
TpéxrpanHelii M MHOrorpaHsble yribl. (CBOHCTBAa IJIOCKMX YIJIOB MHOTOTPaHHOTO YIJIa.
CBolicTBa IJIOCKUX M JIBYTPAaHHBIX YIVIOB TPEXIpaHHOro yria. TeopeMbl KOCHHYCOB M CHHYCOB
JUIst TPEXTPAHHOrO yria. MHOrorpaHHuKyA Buabl MHOTOIpaHHHMKOB; pa3BEPTKa MHOIOTPaHHHUKA.
[Tpusma: n-yronbHasi mpu3Ma; IpsiMasi U HaKJIOHHAs MPU3Mbl; OOKOBasi U MOJHAsl TOBEPXHOCTh
npusMel. [lapannenenunesn, npsMOYTOJIBbHBIN NMapajulegenunen U ero cpoicrsa. Kpargaiimme
NyTH Ha TMOBEPXHOCTH MHOrorpaHHuka. Teopema Ounepa. I[IpocTpaHcTBeHHas TeopeMa
[Tugaropa. ITupamuaa: n-yroiapHas nupamMuaa; NpaBuibHas U yceu€HHas nupamuabl. CBoiicTBa
pébep n GOKOBBIX TpaHel MpaBUIbLHON Mupamubl. [IpaBuIbHBIE MHOTOTPAaHHUKU: MPAaBUJIbHAS
npu3sMa M NpaBWIbHAs NHMpPaMuja; IpaBWIbHAs TPEYrojibHas MNHUpaMuia W TNPAaBUIbHBIN
TeTpadap; Kyo0. IlpencraBieHue o MNpaBUWIIbHBIX MHOTOTPAaHHHMKAX: OKTajdap, MOJAEKadap U
UKOCadlp. BrluMcieHne >1€MEHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHanu, yriasl. [linomans
OOKOBOI MOBEPXHOCTHU U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IUIONIA/Ib OCHOBAHUMN, TEOpEMa
0 OOKOBOI MOBEpPXHOCTH MpsiMON Mpu3Mbl. [Inmomans GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
NpaBWIBHOM NHpaMubl, TeopemMa O IUIomaa ycedy€éHHoM nupamuabl. Cummerpus B
IIPOCTPAHCTBE. JJIEMEHTHl CHMMETPUM IPaBWIbHBIX MHOIOrpaHHUKOB. CHUMMeTpus B
MIPaBUJILHOM MHOTOTPAaHHUKE: CHMMETPHs Napajlielenuneaa, CAMMETPUS NPAaBWIBHBIX MPU3M,
CUMMETpHUs NIPAaBUJILHOM NMUpaMU/Ibl. BEKTOPBI U KOOpAUHATHI B ITpocTpaHCcTBE [IoHATHA: BEKTOD
B TIPOCTPAHCTBE; HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOI'O BEKTOPA; BEKTOPHI KOJJIMHEApHbIE,
COHAIPABJICHHBIE U IIPOTUBOIIOJIOKHO HAIIPaBJICHHBIE BEKTOPBL. PaBeHCTBO BEKTOPOB. JlelcTBus
C BEKTOPAaMH: CIIOKEHWE W BBIYMTAHUE BEKTOPOB; CyMMa HECKOJIBKHMX BEKTOPOB; YMHOXEHUE
BEKTOpa Ha umciio. CBOWCTBA CIIOKEHUs BEKTOpOB. CBOICTBA yMHOXEHHS BEKTOpa Ha YHUCIIO.
[TonsiTne koMmIulaHapHble BEKTOpbI. [IpH3HAK KOMIUTAaHAPHOCTH TPEX BEKTOpOB. IlIpaBmiio
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napauienenunena. TeopemMa o pa3loXeHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpsamoyronbpHasg cucremMa KoopAuHAT B npoctpaHcTBe. KoopawHaTel BekTOopa. CBSI3b MEXIY
KOOpJMHATAMH BEKTOpa M KOOpAMHATAMU TOYEK. YTOJ MExIy Bekropamu. CkaispHoe
npousBeneHue BeKTOpoB. Tenma BpameHus [loHsaTus: muIMHApUYEecKas MOBEPXHOCTH,
KOHUYECKasl IMOBEPXHOCTh, c(epuueckas IMOBEPXHOCTh, oOpasyromme moBepxHocTeld. Tena
BpallleHus: HWIMHIP, KOHYC, YCeUEHHBIN KOHYC, cepa, map. B3aumHoe pacnonoxxeHnue cdepbl
U TUIOCKOCTH; KacaTelbHas TUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHUs Ha TUIOCKOCTH.
Pa3BépTka mmmuHapa u konyca. Cummerpus chepsl u mapa. O0bpéM. OCHOBHBIE CBOWMCTBA
00vémoB Ten. Teopema 00 00BEME MPSIMOYTOIBLHOTO TapaUICICIHIea U CICICTBUS U3 HeE.
OO0béM TpsIMOM M HAKJIOHHOM MNPU3MBI, HWIMHIApA, NHpaMuibsl U KoHyca. OObEM mapa u
nrapoBoro cermenra. KomOuWHaIMu Ten BpalleHusi © MHOTOTpaHHUKOB. [Ipu3ma, BnmcaHHas B
HWIMHJP, OnucaHHas okojo uunuHapa. Ilepeceuenue cdeprl u mapa ¢ miockoctbio. Kacanue
mapa u cepsl TUIOCKOCTBIO. [IOHATHE MHOTOTpaHHWKA, OMMCAHHOTO OKOJO cdepbl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIM TeJO BpaileHus. [lnomans moBepXHOCTH UUIMHIIPA, KOHYCA,
wiomanb chepel U e€ yacreil. Ilogodbue B mpoctpancTBe. OTHOmIEHHE O00BEMOB, IUIOMIAEH
noBepxHocTed nmonobHbix ¢uryp. IIpeobpasoBanue momobus, romorerusi. Pemenue 3agau Ha
IJIOCKOCTH C HCIOJB30BAaHUEM CTepeoMeTpuueckux MeronoB. IlocTtpoenne ceueHuid
MHOTOTPAaHHHUKOB ¥ TEJ BPAILLEHUS: CEUCHUs HUINHIpa (MapajUIeIbHO U MEPIEHANKYIISIPHO OCH),
ceYeHHsl KoHyca (MmapajuiebHOE OCHOBAHUIO M MPOXOJSAIIEEe Yepe3 BEpIIMHY), CEUCHUs IIapa;
METOJIbI MOCTPOCHUS CEUEHUN: METOJ| CIEAO0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METO]
MepeHoca CEKYyIIeW TIIOCKOCTH. BeKTopbl W KOOpAMHATHI B MPOCTpaHCTBE BekTopsl B
npoctpanctBe. Ormepanuu Haja BeKTopaMu. BekTopHoe yMHOXKeHHE BekTopoB. (BolCTBa
BEKTOpHOTO yMHOXKeHus. [IpsMoyronpHasi cucteMa KOOpJIMHAT B IpocTtpaHcTBe. KoopauHatsl
BeKkTopa. Paznoxenue Bekropa mo 0Oaszucy. KoopauHaTHO-BEKTOPHBIH METOJ MPU PEIICHUU
TEOMETPHUYSCKUX 3ajad. JIBYKeHUs B mpocTpaHcTBe JIBrokeHUs mpocTpaHcTBa. OTOOpaKkeHUS.
JIBuxkenust u paBeHCTBO (uryp. OO1mue cBoiicTBa ABMKEHUN. BUibl IBUKEHMI: TapauieIbHbINH
MEepPeHOC, IEHTPAIbHAS CHUMMETpHUS, 3€pKaJbHAas CHMMETpHUS, IIOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nomobus. [psmas u chepa.

DJIeMeHThI TEOPUH BEPOATHOCTEH U MaTeMAaTH4YeCKOM JIOTHKH

Oiinepa. kmacc ['pad, cBsa3Hbii rpad, mytu B rpade: nukiabl U nenu. CreneHb
(BaseHTHOCTB) BeplIHHbI. I'padsl Ha mtockocTu. JlepeBbs. CiryuaiiHble SKCIEpUMEHTHI (OIBITHI)
U CIIy4aiHbIe COOBITUS. DIE€MEHTapHbIE COOBITHS (MCX0/1bl). BEeposITHOCTh CllydallHOTO COOBITHS.
bauzocte vacTtoTel M BepoATHOCTH coObITHH. CiyyailHble ONBITBI C PaBHOBO3MOXXHBIMU
AJIEMEHTapHbBIMU  cOObITUSAMU. Omnepanuu HaJa COOBITUSIMU: TiepecedeHHne, OOBbEAUHEHUE,
IPOTHBONOJOXKHBIE CcOOBbITUA. Jlnarpammbl Oiinepa. dopmyna CIOXEHUS BepOATHOCTEH.
VYcnoBHas BEPOATHOCTb. YMHOKEHHME BEpOSTHOCTEH. JlepeBO Cily4allHOTO SKCIEPUMEHTA.
@®opmyna nonHoi BeposTtHocTu. Dopmyna baiieca. HezaBucumble coObiTus. buHapHbIN
CIy4ailHBI ONBIT (MCIbITaHWE), ycnex U Heynada. HesaBucumble wucnbiTanus. Cepus
HE3aBUCHMBIX MCIIBITAaHUH 10 mepBoro ycnexa. IlepectanoBku u ¢gaxropuan. Uuciao coueTaHUi.
Tpeyronbauk Ilackans. @Popmyna OmHOoMa HeroToHa. Cepus HE3aBHCHUMBIX HCIBITAHUN
bepuyniu. Cryuaiinblii  BbIOOp W3 KOHEYHOM coBokynmHocTH. CiydaiiHas BeNMYHHA.
Pacnipenenenune BepositHocTed. Jlumarpamma pacnpenenenus. Omnepanuu Haja ciaydailHbIMU
BeIMYMHaMU. buHapHas ciydaiiHas BenuuuHa. [IpuMmepsl pacnpeneneHuii, B TOM 4HCIIE
reoMerpuueckoe U OuHOMHarmbHOe. COBMECTHOE pacIpeleleHHe JBYX CIIy4alHbIX BEJIHYMH.
He3aBucumble ciydaiiHple BEIWYMHBL. MaTeMaTU4YeCKOE OKMJIAHUE CIy4allHOM BEJINYMHBI
(pactipenenennsi). [lpuMepsl TNpPUMEHEHHS MaTEMaTHYECKOTO OXHIAHHUS (CTpaxoBaHUE,
jotepest). MaremaTHueckoe OXUJaHWE OWHApHOW CiydyallHOW BelWYMHBI. MaremaTHueckoe
OKHUJAaHHE CYMMBbI CIIy4alHBIX BEIWYMH. MaremMaTHuecKoe OXXKHJAHHE TE€OMETPUYECKOTO U
OMHOMMAJIBHOTO pacnpeaenaeHuid. Jlucnepcust 1 cTaHJapTHOE OTKIOHEHUE CIIy4alHOM BeTMYUHBI
(pactipenenenusi). Jlucnepcust OMHAPHOW ClIy4allHOW BeNMYMHBI. MaTeMaThudecKoe OXKHJaHWe
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IPOU3BENECHUS M JUCIEPCUS CYMMbl HE3aBHCHMBIX CIIy4alHbIX BelIMYMH. J[lucnepcus u
CTaHJapTHOE OTKJIOHEHHEe OWHOMHAIBHOTO pachpenenenus. Jlucnepcus W cTaHIapTHOE
OTKJIOHEHUE TeOMETpUUEcKOro pacnpenenenusi. HepasenctBo YeoOrniméBa. Teopema YeOpimépa.
Teopema bepuymu. 3akoH 00bIHX YKces. BeIOOpOUYHBIN MeTOA Hcciaea0Banuil. BeiOopouHbIe
xapakTepucTuki. OlLEHUBaHUE BEPOSITHOCTH COOBITHS MO BHIOOpOYHBIM JaHHBIM. lIpoBepka
IPOCTEHIINX TUNOTE3 C TOMOIIbI0 M3YYEHHBIX pachpesesnieHuil. HemnpepbiBHBIE citydaiiHble
BenuuuHbl. [Ipumeppl. @DyHKUMS IJIOTHOCTH BEPOSATHOCTU paclpenenacHus. PaBHomepHoe
pacrpeieieHue M ero CBOWCTBA. 3ajaud, MPHUBOJSIIME K MOKa3aTeIbHOMY pacIpeieieHUIO.
3anauy, NPUBOASAIINE K HOPMAJIbHOMY pacipeaencHuto. OyHKIUS IUIOTHOCTU BEPOSITHOCTH

II0Ka3aTeIbHOIO  pacmpeneneHus, (QYHKUUS  IUIOTHOCTH  BEPOATHOCTH  HOPMAJIbHOI'O
pacnpenenenuss. @OyHKUOUSA I[UIOTHOCTM U CBOWCTBA HOPMAJIbHOIO  paCIpElCsICHUS.
[TocnenoBarenbHOCTh  OJMHOYHBIX ~ HE3aBUCHMBIX  COOBITMH. 3ajaud, MNpUBOJAIIME K

pacupenenenuto [lyaccona. KoBapuanus aByx ciydaiiHbix BenuduH. Kodddumment nmHeiHoi
koppemsitiui. CoBMeCTHbIE HAOMIOACHHUS JABYX BeIUYHMH. BpiOopouHbii ko3 duuueHt
Koppensuuu. Pasznmuuume MexIy JIMHEHHOW CBSI3b0 M NPUYUHHO-CIEACTBEHHOM CBA3BIO.

JInneliHas perpeccus U METOJ HAMMEHBIIUX KBAJIPATOB.

KpuTtepuu u mkaJibl olleHUBAHUS NPOMEKYTOYHOMH aTTeCTAMU

HIkana u kpuTepum oeHKN (IK3aMeH)

OTHYHO Xopouo YnosaersopureabHo | HeynoBieTrBopurteabHO
1. I[TostHO pacKpbITO 1. OtBer 1. Henonxo unu 1. Coneprxanue marepuaia
coJiep’KaHue BOTPOCOB | yIOBJIETBOPSIET B HEIOCIeI0BaTEIbHO HE PAaCKPBITO.
ouiera; OCHOBHOM PacKpbITO 2. Omunbku B
2. Marepuan u3j10KeH TpeOOBaHUSAM Ha coJiepKaHue OTpe/IeJICHUY TIOHATHH, HE

rPaMOTHO, B
OIpEeICIICHHOU
JIOTUYECKON
MOCJIEIOBATEILHOCTH,
MPaBUIILHO
UCIIOJIB3YETCS
TEPMUHOJIOTHUS;

3. [Nokazano ymenue
WJUTFOCTPUPOBATH
TEOPETUUECKHUE
MOJIOKEHUS
KOHKPETHBIMU
npuMepamu, NPUMEHSTh
MX B HOBOW CUTYaIlNU;
4.
IIponemoHCcTpHUpOBaHO
YCBOEHUE paHee
M3Y4YEHHBIX
COMYTCTBYIOIINX
BOITPOCOB,
c(hOpMUPOBAHHOCTh
YMEHUH U 3HAHW;

5. OTBeT npo3By4an
CaMOCTOSITENILHO, 03
HABOJSIIIUX BOIPOCOB.

OLICHKY «5», HO NpH
3TOM MOXXET UMETh
cleayoune
HEJOCTaTKHU:

2. B uznoxenuun
JOMYIIEHBI HEOOIBININE
npoberbl, He
WCKa3UBIIIHEC
COJIEp’KaHUE OTBETA;
3. Jomy1ieHsl OUH -
JIBa HeJloueTa npu
OCBEILEHUU OCHOBHOTO
coJiepKaHusl OTBETA,
WCTIPaBJICHHBIC TIO
3aMeYaHHI0
9K3aMEHATOopa;

4. lonymieHs! ombka
nuim 0oJiee ABYX
HE/I0YETOB IPH
OCBEILEHUH
BTOPOCTEIIEHHBIX
BOIIPOCOB, KOTOpHIE
JIETKO UCIPABIISIOTCS
10 3aMEYaHUIO0
HK3aMeHaTopa.

Marepuaia, HO
IOKa3aHo oo1iee
MMOHMMAaHUE BOIIPOCa U
MPOIEMOHCTPUPOBAHBI
YMEHHSI, JOCTaTOUHBIE
JUIA JaJbHEUIIIETO
YCBOEHUSI Marepuana.
2. Umenuch
3aTpyaHEHUS WIN
JOTYIIEHBI OITUOKU B
onpeieIeHuN
MOHSITUM,
WCIIOJIb30BaHUU
TEPMUHOJIOTHH,
WCIIPaBJIEHHBIE MOCTIE
HECKOJIbKUX
HaBOJSLIUX BOIPOCOB;
3. [Ipu HenmoHOM
3HAHUU
TEOPETUYECKOTO
MaTepuasa BbIIBICHA
HEJIOCTaTOYHAas
c(hOpMHUPOBAHHOCTH
YMEHUU 1 3HaHUM.

HCII0Jb30BaJlaCh
TCPMUHOJIOTUS B OTBCTC.
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