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

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

OO6meobpa3oBaTenbHas AWCHMILIMHA «MareMaTtuka» SBISETCS 00S3aTeIbHOW  YacThIO
obmieoOpazoBarenpbHOro IMKiIa obpazoBarenbHOU mporpammbel CIIO B coorBerctBun ¢ ®I'OC mo
cnenuanbHocty 40.02.04 YOpucnpyneHuus.

PabGouas mporpamma OVII.04 «Maremartuka» mpeaHa3HaueHa i 0a30BOT0 HM3YYCHHS
npenMera B MpodeccuoHaIbHBIX 00pa30BaTeNbHBIX OpraHU3aUaX, PEATU3YIOINX 00pa30BaTEIbHYIO
MporpaMMy cCpeAHero o0iiero odpa3oBaHus B Ipeleiax OCBOCHHS 00pa3oBaTeNIbHON MpOrpamMMbl
cpennero npodeccruonansHoro oopazoanus (OIl CIIO) Ha 6aze OCHOBHOrO 001Iero 0Opa3OBaHMS
MIPU TIOJIFOTOBKE CHEIUATUCTOB CpeHero 38eHa no crnenuanbHoctu 40.02.04 Opucnpynenuus.

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

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

® Da3BUTHE JIOTMYECKOI'O MBILIUIEHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHMS, AITOPUTMUYECKON
KyJbTYpbl, KPUTHYHOCTH MBIUUIEHUs Ha YpPOBHE, HeoOXxogumoMm s Oynymiei
pohecCuOHANBbHOM e TENIbHOCTH, @ TAKXKe IOCJIEYIOIIEro 00y4eHUs B BBICIIEH IIKOJIE;

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

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

B cooTBercTBUM € TOCTaBICHHBIMH LEISIMM TPENOJIaBaHUE JUCLUIUIMHBI peatu3yer
CIIENYIOIINE 3aJa4H:

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

® OBJIAJICHUE CTAaHJAPTHBIMU [PUEMaMU pPEIIEHUS pPAlMOHAIBHBIX M HUPPALMOHAIIBbHBIX,
IIOKA3aTeIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHUH W HEPABEHCTB, UX CHUCTEM;
HCIOJIb30BaHNE T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCJIE JUIs TOMCKA MYTH PELIeHUS
Y WUTFOCTPALIMK PELIEHUs] YpaBHEHUN U HEPABEHCTB;

® OBJAJICHUE OCHOBHBIMU MOHSATHSMH O IUIOCKUX U IPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX;

® OBJIaJICHHE HaBbIKAMU pACIIO3HABaTh Ha 4YepTekax, MOJAENIAX M B PEATbHOM MHpE
reOMEeTpHUECKUe (QUTyphl; NMPUMEHEHHE HW3YYEHHBIX CBOMCTB T€OMETpPHUYECKHX (GUTYyp U
(dbopMyI1 U1 pellieHus: TeOMETPUUYECKUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJIEp’KaHUEM;

® OBJIaJICHUE HaBbIKAMU HCIIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM MpPU PELICHUU
3a1a4



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

JIMYHOCTHBIX:

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

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

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

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

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

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

® CO3HATeJbHOE OTHOIIEHHWE K HENPEpPhIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIELIHON
poeCCHOHATTLHON 1 0OLIECTBEHHOM IEATEIIEHOCTH;

® TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSITEJIbHOM TBOPUECKOM U OTBETCTBEHHOMN JEATENbHOCTH;

® TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTpYAHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTENIbHOM,
OOIIIECTBEHHO TIIOJIE3HOHM, Yy4eOHO-HCCIIEOBATENbCKOM, MPOEKTHOW M JPYTHX  BHJIAX
JESTENIbHOCTH;

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

MeTanpeaMeTHbIX:

® yMEHHE CaMOCTOSATEIbHO ONPEAEIATh LENN AESITENbHOCTH U COCTABIATh IIaHbI JEATEIbHOCTH;

®  CaMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEITEIbHOCTD;

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

e BBIOMpATH YCHELIHbIE CTPATErMH B PA3IUYHBIX CUTYaLlUsX;

e YyMEHHE MNPOAYKTHBHO OOLIAaThC U B3aMMOJAEHCTBOBATH B MPOIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBaTh [O3ULUU JIPYTUX YYAaCTHUKOB JAESITEIBbHOCTH, 3(P(PEKTUBHO
pasperiatb KOH(IUKTHI;

e BIAJCHHE HaBbIKAMM  IIO3HABATEJIbHOM, Yy4eOHO-MCCIENI0BAaTENbCKOM M  IPOEKTHOM
NeSITeIbHOCTH, HaBbIKaMU pa3pelIeHus mpooem;

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

® TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITENIbHOM HMH(POPMAIMOHHO -TIO3HABATEIbHOM
NeSITeIbHOCTH, BKJIIOYasi YMEHHE OPUEHTHPOBATHCS B Pa3IMUHBIX MCTOYHHMKAX MH(OpMAIIHH,
KPUTHYECKH OLIEHUBATh M HHTEPIPETHPOBATH HH(GOPMAIMIO, MOIYYAEMYI0 M3 Pa3IUUHBIX
HCTOYHUKOB;

® BIAQJCHHUE A3BIKOBBIMU CPEICTBAMHU: YMEHHE SICHO, JJOTUYHO M TOYHO H3JIaraTb CBOIO TOUKY
3peHus, UCIIONb30BaTh aJJIEKBATHBIE A3BIKOBBIE CPECTBA;



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

® [IEJIEYyCTPEMJICHHOCTh B TIOMCKaX W TPUHATHU PEHICHUH, COOOpa3UTEeNbHOCTh M MHTYHIIHA,
Pa3BUTOCTb IPOCTPAHCTBEHHBIX MIPEACTABICHUN.

IIpeamerHbIxX:

e chopMHpPOBAHHOCTH MPEJCTABICHUI O MaTeMaTHKe KaK 4acTU MHUPOBOM KYJIBTYpbl U MecCTe
MaTEeMaTHKU B COBPEMEHHOM IIUBUIIM3AIINH, CIOCO0AX OMMCAaHUS SIBICHUN peaJbHOro MUpa Ha
MaTEeMaTUYECKOM SI3BIKE;

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

¢ [IOHMMaHHE BO3MOXXHOCTU aKCMOMATUYECKOTO MOCTPOCHHS MATEMAaTUYECKUX TEOPUIL;

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

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

MI0Ka3aTeNbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUN U HEPABEHCTB, X CUCTEM,;

®  HCIIOJb30BAaHUE FOTOBBIX 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
CBOMCTBaxX, BIAJICHHE YMEHHEM XapaKTepu3oBaTh IOBeleHUE (YHKIUN, HCIOIb30BaHUE
MOJYYCHHBIX 3HAHWWM JUIi ONMCAaHMS M AaHAJIW3a PEaJIbHbIX 3aBUCUMOCTEH; BIaJICHUE
OCHOBHBIMH TOHSTHSIMH O IUIOCKUX M IMPOCTPAHCTBEHHBIX T'€OMETPUUYECKU X (Urypax, UX
OCHOBHBIX CBOMCTBAX;

L4 C(bOpMI/IpOBaHHOCTB YMCHUA paClio3HaBaTb TCOMETPUICCKUC (1)I/IprBI Ha 4CpTCKax, MOACIIX U
B pCaJIbHOM MUPC;

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

e chopMHpPOBAaHHOCTH MPEICTaBICHUM O MHpoleccax U SBJICHUSAX, MUMEIOLIUX BEPOSTHOCTHBIN
XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MUPE, OCHOBHBIX MOHATHIX
JJIEMEHTAPHOU TEOPUH BEPOSATHOCTEM;

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

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

Ymers:

e  OIIEpUPOBATH NOHATUAMU: OIIPENEIECHUE, AaKCHOMA, TEOPEMA, CIIEICTBUE, CBOWCTBO,
MPU3HAK, J0KAa3aTelbCTBO, PABHOCWIbHBIE (POPMYIHPOBKH; (HopMyInpoBaTh 0OOpaTHOE H
IIPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAWTH IPUMEPBI M KOHTPIPHUMEPHI, HCIIOIb30BATH
METOJI MAaTeMaTH4E€CKOW MHIYKIIMH; MPOBOAUTH JTOKA3aTEIbHBIE PACCYKICHHUS IMPU PELICHUH
3a/1a4, OLIEHUBATh JIOTUYECKYIO TPaBUIIbHOCTh PACCYXKIACHUM;

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



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

ONEpPHUPOBATH MOHATUSAMH: HATYpaJIbHOE YHCIO, IEJI0€ YHUCIO, OCTaTOK IO MOAYIIIO,
palMoHaNbHOE YHCIIO, HWpPpAlMOHAIBFHOE YHCIO, MHOXKECTBA HATYypPAJIbHBIX, IIEJIBIX,
panMoHaNbHBIX, JACHCTBUTEIBHBIX YMCEIl; MCIIOJB30BaTh MPU3HAKU JCTMMOCTH, HAaUMEHBIIUHA
OOIIMI JenuTeNb M HauMeHblee olllee KpaTHoe, aaroput™ EBKIHMza mpu pemeHuH 3ajad;
3HAKOMCTBO C Pa3JIUYHBIMH IMO3ULIIMOHHBIMU CUCTEMaMU CUUCIICHHUS;

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

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

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

KOMIUIEKCHOTO  4ucia, (opma  3amucH  KOMIUIEKCHBIX — 4ucel  (reoMeTpuueckas,
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 TaHHBIX;



(GopMyIIbI CIIOKEHHSI U YMHOKEHUS BeposTHOCTEH, HopMyiTy NMOJHON BEpOSTHOCTH, GOPMYILY
bepuymnu, komOunaTopHble (akTbl W (OpMyJBI; Cly4yailHas BeNIWYHMHA, pacIpeaeeHHe
BEPOSATHOCTEH, MaTeMaTH4YeCKOe OXHMJIaHWe, JAUCIEepCUs U CTaHAAPTHOE OTKJIOHEHHE
CIlyyailHOH  BeJWYMHBL, (YHKIMM  paclpelesieHuss H  IUIOTHOCTH  PaBHOMEPHOTO,
M10Ka3aTeJIbHOI0 U HOPMAJIbHOI'O PACHpPEENICHUM; YMEHNE UCTIO0Ib30BaTh CBOMCTBA U3yYEHHBIX
pacripesieNieHuil sl pelieHusl 3a/1a4; MOHITUS: 3aKOH OOJIBIINX YUCEN, METO/bl BEIOOPOYHBIX
HCCJICTOBAHUM;

MOHATHUS: TOYKA, NpsMas, IUIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JydY, IUIOCKUH YTOJI,
JBYI'PaHHBIN yroj, TPeXI'pPaHHbIN yroJ, NepeceKaronuecs, napauielbHble U CKPEIIUBaOLIecs
npsiMble, TMapajuIebHOCTh W TMEPIEHAMKYISAPHOCTh MHPSMBIX M IUIOCKOCTEH, Yrol MEXIy
MPSIMBIMH, YTOJI MEXIY MPSAMON U TUIOCKOCTBIO, YTOJI MEXKY IJIOCKOCTAMU; (DaKThl U TEOPEMBI
IUIAHUMETPUM; @ MHOTOTPAaHHUK, CEYCHME MHOIOI'DAaHHMKA, IPABUJIBHBI MHOIOTPaHHUK,
npusMa, nupaMuia, (Qurypa ¥ TMOBEPXHOCTb BpallleHUs, IMIMHAP, KOHYyC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYEHUs KOHYCa M IMJIMHApA, NapajulesbHble OCH, CeueHHe LIapa,
TUIOCKOCTh, Kacaromasics chepbl, MWIMHAPA, KOHYca, MPSIMOYrojbHAas CHUCTEMa KOOPIWHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATHI BEKTOpA, CyMMa BEKTOPOB, MPOU3BEIEHHE BEKTOPA
Ha YHCJO, pAa3JIOKEHHE BEKTOpa Mo 0a3ucy, CKaIAPHOE MPOU3BEICHHUE, BEKTOPHOE
IIPOU3BEJCHUE, YroJl MEXIY 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[Inanupyemble pe3yjbTaThl 0CBOCHHUS THCIUIIIUHBI

Oomue

JAucuumiimHapHble (IpeaAMeTHbIe)

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

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

TPYIOTFOOHE;

-TOTOBHOCTH K aKTUBHOMN JeSITeTbHOCTH
TEXHOJIOTUYECKOM W  CONMAJIbHON  HANpPaBICHHOCTH,
CHOCOOHOCTh WHUITUHPOBATH, TUTAHUPOBATH "

CaMOCTOSTENIFHO BBIIOIHATH TaKYyIO AEATEIBHOCTD;
- MHTEpeC K pas3auuHbM cdepam mpodeccHoHATbHON
JeATEIILHOCTH,
OBnanenue YHUBEpPCAIbHBIMU
II03HABATEIbHBIMU JICHCTBUSIMU:
0a30BbI€ JOrMYECKHE JCHCTBUS:
- CaMOCTOATENIFHO (POPMYJIHPOBATh U aKTYaJH3HPOBAThH
npo0iemMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

Y4IeOHBIMH

- YCTaHaBJ'II/IBaTB CYHIGCTBGHHBIﬁ HpI/IBHaK NN
OCHOBaHUs 1S  CpaBHEHHS,  KiIacCUpUKAUU U
00001eHMS;

- OIpCACATh LCIIN ACATCIbHOCTH, 3aaBaTh MapaMCTPhI
N KpUTCPUHN UX JOCTUIKCHUA,

- BBIABJIITH 3aKOHOMEPHOCTH HW IHPOTUBOPCHUSA B
paccMaTpruBACMBbIX ABJICHUAX,

- BHOCUTB KOPPCKTHUBBI B JCATCIBHOCTH, OLICHUBATH
COOTBETCTBUC PE3YJIbTATOB MLCIAM, OLICHUBATH PHUCKHU
HOCJ'ICI[CTBHIZ ACATCIIBHOCTH

- Ppa3sBUBATb KPCATHBHOC MBIIUICHUEC IIpHW PCHICHUN
KHN3HCHHBIX HpO6JICM

-BJaJIETh METOAAMH JI0Ka3aTeJIbCTB, AJITOPUTMAMU PEIICHUS
3a1a4; ymeHue (OpMyIUpOBATh OINpEAENCHUs, aKCUOMBI U
TEOpEMbl, MPUMEHATh WX, MPOBOJUTH JIOKa3aTelIbHbIC
paccyXJIeHUs B X0JI¢ pelIeHHs 3a/1a4;

- YMeTh ONEPUPOBATH MOHATUSMU: CTENEHb YUCTIa, Torapum

YUCJla; YMEHHUE BBIIOJHATH BBIUUCICHHWE 3HAYCHUU U
npeoOpazoBaHus BBIPAXKEHUN CO CTENEHSIMU U JIorapruQmami,
npeoOpazoBaHus APOOHO-PAMOHALHBIX BBIPAXKCHHM,

- yMETb  OIIEpUPOBATh  IOHATUSAMH:  PALMOHAJIBHEIE,
UPpALMOHAJIBHBIE, IIOKa3aTeJIbHbIC, CTEIICHHBIE,
Jorapu(pMUUECKue, TPUTOHOMETPUYECKHE YypaBHEHUS U

HEpPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATh MOHATUAMU: (YHKIIUS, HETIPEPbIBHASL
(GyHKIMSA, TPOU3BOAHAsA, IEpBOOOpa3HasA, OMNpeAETICHHBIH
WHTETPAJI; YMEHUE HAXOAUTh IMPOU3BOJHBIE JJIEMEHTAPHBIX
(GyHKIMH, UCHOB3Ys CIIPaBOYHBIE MaTepHalibl; HCCIEeI0BaTh
B MpoCTeWIIUX ciaydasx (YHKOIUM HAa MOHOTOHHOCTD,
HAXOJUTh HauOONbIINE U HaUMEHbIINE 3HAuUeHHs (DyHKIIMIA;
CTPOUTH Ipa)KK MHOTOUJICHOB C HCIIOJIb30BAHUEM arapara
MaTEMaTHYECKOr0 aHaln3a; MPUMEHSATHh IPOU3BOJHYIO IIPH
peumieHuM  3agad HAa  JABWOKEHHWE; pelmaTrb  [PaKTHKO-
OpPHEHTUPOBAHHBIE 3a/laud Ha HAMOOJIbIIME M HAaUMEHbIIHNE
3HAYEHMs], HA HAXO0XKJICHHUE ITyTH, CKOPOCTH U YCKOPEHHS;

- YMETh ONEepUPOBATh MOHATHIMU: pallMOHAIbHAS QYHKIUSA,
MOKa3aTeabHas byHKIMS, CTENEHHAas byHKIMS,




0a30Bble UCCIIE0BATENILCKUE ICHCTBHSL:

- BIAJIETh HAaBBIKAMHU Yy4eOHO-MCCIIETOBATENBCKON U
IIPOEKTHOM  NEATENBHOCTH, HABBIKAMU  pa3pelICHHUs
npo0Jem;

- BBUIBJIATH  IIPUYMHHO-CJICICTBEHHBIE  CBSI3M U
aKTyaJlu3upoBaTh  3ajady, BbIABUTaTb THUIIOTE3y €€
pellIeHus], HaxXOAWTh AaPryMEHTBl [UId JI0Ka3aTelbCTBa
CBOMX YTBEP)KIEHHUI, 3aJaBaTh IapaMeTpbl U KPUTEPHUH
peleHus;

- QHAJIM3UPOBATh IOJIYYEHHBIE B XOJ€ PELICHUS 3aJa4u
pe3yJbTaThl, KPUTHUYECKH OLEHUBAaTh MX JOCTOBEPHOCTD,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

- YMETb IIEPEHOCUTHb 3HAaHUA B II03HABATEIBHYIO U
IIPAKTHUYECKYIO 00J1aCTH KUZHEACATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX
o0OJacrei;

- BBIIBUIATh HOBBIE WJEH, NpealaraTb OPUTMHAJIBHbBIE
MOJIXO/Ibl U PELIEHUsI U CIIOCOOHOCTh MX HCIIOJIb30BAHUS B
IIO3HABATEJIBHON U COLIMAIBHOW ITPAKTHKE

norapupmuueckas GyHKIUS, TPUTOHOMETPHYECKUE QYHKIIHH,
oOpatHble (DYHKIMH;, YMEHHE CTPOUTH TpapUKd U3yUCHHBIX
(bYHKIMIA, UCTIONB30BaTh TpaduKN MPpU U3yYEHUU TPOLIECCOB
U 3aBHCUMOCTEH, NMpH pElIeHUH 3a7ad U3 JIPYIux y4eOHBIX
IpeMETOB W 3aJad M3 pPEATbHOH JKM3HM; BBIPAXKaTh
(bopMynaMu 3aBUCUMOCTH MEX]y BETHUYNHAMU;

- YMETb pEellaTh TEKCTOBBIE 3a/layM Pa3HbIX THUIOB (B TOM
Yrcie Ha MPOILEHTHI, J0JIM M YacTH, Ha JBWXKEHHUE, padoTy,
CTOMMOCTh TOBapOB U YCIYI, HAJOIH, 3aJaud U3 00JIacTH
yIpaBJIeHUs] JIMYHBIMH W CEeMEWHBIMH  (DMHAHCAMHN),
COCTABJIATh BBIPAKCHMS, YPaBHEHMS, HEPABEHCTBA M UX
CUCTEMBI IO YCJIIOBHMIO 3a/1a4d, HCCJIEI0BATh IIOJIYyYEHHOE
peleHre ¥ OLIEHUBATh NPaBAONOJ00OHOCTh PE3yIbTaTOB;

-yMeTb OIIepUPOBAThH HOHATHAMMU: cpenHee
apupMeTHyecKoe, MeJMaHa, HauOoyblIee W HAUMEHbIIEEe
3Ha4YeHHUs, pa3Max, AUCHEPCHUsi, CTaHJApTHOE OTKJIOHEHUE
YHCJIOBOr0 Habopa; yMEHHME W3BJIEKaTh, MHTEPIPETHPOBATH
UH(OPMALIKIO, IPEICTABIECHHYIO B TaOIMIIaX, HA IarpaMMax,
rpadukax, OTpa)karollyl0 CBOMCTBA pealbHBIX MPOLECCOB U
SIBJICHUI; IPECTaBIATh HH(POPMALIHIO C MOMOIIBIO TaOIHIl U
quarpamM; McCCiIel0BaTh CTaTUCTUYECKUE JaHHbBIE, B TOM
qyuciae C TPUMEHEHHEM  TpapUuecKuX  METOJI0OB |
AEKTPOHHBIX CPE/ICTB;

- YMETh ONEPUPOBATH NOHATHUSIMU: CIyYaWHBIM OMNBIT WU
cily4aiiHOe COOBITHE, BEPOSTHOCTb CIIY4ailHOTO COOBITHS;
YMEHUE BBIYUCIATH  BEPOSITHOCTH C  HMCIHOJIb30BAaHUEM
rpaduyecKux METOJOB; MPUMEHATH (DOPMYINBI CIOXKEHHUS U
YMHOXEHHS BEPOSATHOCTEW, KOMOMHATOpHBIE (DaKThl U
dbopmynsl TpHM pelIeHWH 3a7ad; OIECHWBATh BEPOSTHOCTH
peabHBIX  COOBITHI;  3HAKOMCTBO  CO  CIy4YailHBIMHU
BEIMYMHAMH;, YMEHHE IPUBOAUTH IIPUMEPHI IIPOSBIECHUSA
3aKOHA OOJNBIIUX YHCEN B MPHPOJHBIX M OOIIECTBEHHBIX




SIBJICHUAX,

- YMETh ONEepPUPOBAThH MOHITUIMH: TOUKA, MPsAMas, MIO0CKOCTb,
OPOCTPAHCTBO,  JIBYIPaHHBIM  Yroyl,  CKpelIMBaroIfecs
HpsiMble, apaIENbHOCTh U MEPIEHAUKYISIPHOCT NMPSMBIX U
IUIOCKOCTEH, Yroia MexXay MPsIMBIMU, YIOJd MEXIy HIpSIMON U
IJIOCKOCTBIO, YTOJI MEXIYy IUIOCKOCTSIMHM, PAcCTOSHHUE OT
TOYKH JO IUIOCKOCTH, pPAacCTOSHUE MEXAY NpSIMbIMHU,
paccTosiHuEe MEXAY IJIOCKOCTSAMU; YMEHUE UCII0JIb30BATh MPU
pellIeHuH 3a/1a4 U3yuyeHHbIe (PaKThl U TEOPEMBI IUTAHUMETPUH;
YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA;

- YMETh OIIEPUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHHUK, CCUCHHE
MHOTOTpaHHHKA, KyO, mapajuiesienurell, Npu3Ma, MHpamMmua,
¢durypa W MOBEPXHOCTHh BpAIICHHS, IUIUHAP, KOHYC, IIap,
cdepa, ceueHus: GUrypbl BpalleHUs, INIOCKOCTh, Kacaronascs
cheppl, WIMHIpPA, KOHYCa, IUIOMIAJb IOBEPXHOCTH
NUPaMUJIbI, TPU3MbI, KOHYCa, HWIMHIPA, IUIOm@nb chepsl,
00beM Kyba, IPsIMOYTOJILHOTO MapaJuIeieuIe1a, MUPaMHIbI,
Opu3Mbl, LWIMHIpA, KOHyca, IIapa; YMEHHE Hu300paxarhb
MHOTOTPAaHHUKH W TIOBEPXHOCTH BPAIICHUS, UX CCUCHUS OT
PYKH, C TIOMOIIBIO  YEPTEKHBIX HHCTPYMEHTOB U
ANIEKTPOHHBIX CPEJICTB; YMEHHUE PACIIO3HABATH CHMMETPHIO B

ITPOCTPAHCTBE; YMCHHC pacino3HaBaTb IMMpaBUJIbHBIC
MHOT'OT'paHHUKU
-YMCTb OICpHUPOBATH IIOHATUAMMN: JABMOKCHUEC B

MPOCTpPAHCTBE, MOJO00HBIE (GUIYpPHl B  INPOCTPAHCTBE;
HCIIOJIb30BAaTh OTHOLIEHWE IUIOHIaJed TOBEPXHOCTEH U
00BEMOB NMOAOOHBIX GUTYp MPH PEIICHUH 33]1aY;

- YMETh BBIUUCIISITh T€OMETPUUYECKHIE BETMYMHBI (JJTMHA, YO,
Iomaab, 00beM, IUIOa[b TIOBEPXHOCTH), HCIOJIB3Ys
M3y4eHHbIE (OPMYJIIBI U METOJIBI,




- YMEThb ONEpUPOBATH MOHATUSIMH: HPSAMOYrOJbHAs CUCTEMA
KOOpJIMHAT, KOOPJAMHAThl TOYKH, BEKTOpP, KOOPJAUHATHI
BEKTOpA, CKAJSIPHOE MPOU3BEACHUE, YIOJl MEXKIY BEKTOpaMH,
CyMMa BEKTOPOB, IIPOU3BEACHHUE BEKTOPA HA YUCIIO; HAXOJUTh
C TOMOIIBI0 HU3YYEHHBIX (OPMYN KOOPAUHATHI CEPEIUHBI
OTpe3Ka, pacCTOSTHUE MEKIY ABYMsI TOUKaMU;

-yMeThb BBIOMpATh MNOAXOASAIIMNA HM3YyYEHHBIH METOH JUIs
pelIeHns 3aJayd, paclo3HaBaTb MaTeMaTH4eckue (akThl U
MaTeMaTUYeCKUe MOJIENM B IMPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHUSAX, B HCKYCCTBE; YMEHHME IPUBOAMUTH IPUMEPHI
MaTE€MaTUYECKUX  OTKPBITMM  POCCUHMCKOM M  MHPOBOH
MaTEMaTHYECKON HAYKH

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOWCKA, aHAJIHM3a U
MHTEPIIPETANH
nH(popMaLuu U
nH(pOpMaIIMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAIBHON
NesTeNbHOCTH;

B o0nactu eHHOCTH HAYYHOTO MTO3HAHMS:
- c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU M OOILECTBEHHOU

MIPaKTUKH, OCHOBAaHHOIO  Ha  JHAJIOre  KYJbTYD,
CIIOCOOCTBYIOIIETO ~ OCO3HAHMIO  CBOETO  MecTa B
MOJIUTKYJIBTYPHOM MUPE;

- COBEpUICHCTBOBAaHHUE S3BIKOBOM W  YHTATEIbCKOU

KYJIbTYPBI KaK CPpEACTBA B3aHMOJICHCTBUSA MCXKAY JIFOAbMU
W MTO3HaHWA MHpPa,

- OCO3HaHME IICHHOCTM  HAy4YHOW  JEATEIBHOCTH,
TOTOBHOCTb OCYILIECTBIISATh MIPOEKTHYIO U
UCCJIEIOBATEIbCKYIO JIEATEIbHOCTh WHAMBUAYAJIBHO U B
rpymnme.

OBnanenue YHUBEPCATbHBIMU yueOHBIMU

TI03HABATEIbHBIMA JACHCTBHUSIMH:
pabota ¢ uapopmarueii:

- BJIaJACTh HAaBbIKaMWU IIOJYUCHUA I/IH(l)OpMaI_[I/II/I nus3
HNCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIbHO
OCYIICCTBJIATL IIOMCK, aHAJIN3, CUCTEMATHU3allUI0 U

UHTEpHpeTalnio HHQOpMAIMKM Pa3IMYHBIX BUAOB U (GOpM
IpeJICTaBICHMUS;

- YMETb ONEpUpOBATh MOHATUSAMM: palMoHalbHas (QyHKIUS,
HOoKa3aTesbHast byHKIHA, CTETEeHHAs byHKIMS,
aorapupmuueckas GyHKLUSA, TPUTOHOMETPUUECKUE (PYHKIUH,
oOpaTHble (DYHKLHU; YMEHUE CTPOUTH IpadHUKU H3YUEHHBIX
(GyHKIMH, UCTIONB30BaTh TPaQUKU MPU U3YYEHUH MPOILIECCOB
U 3aBUCHUMOCTEH, IIPU pEHIeHUH 3a7ad U3 APYTUX y4eOHbIX

NpEeaAMETOB M 3aJad M3 pEajbHOM JKU3HU; BbIpaXkaTb
dhopmynaMu 3aBUCUMOCTH MEXITY BETUIMHAMU;

-yMETh ONepUpOBaThH MTOHATHSIMU TOXIECTBO,
TOKJIECTBEHHOE IpeoOpa3oBaHuE, YpaBHEHHE, HEPABEHCTBO,
CUCTeéMa YpPaBHEHUHM U  HEPABEHCTB, PaBHOCUIIBHOCTH
YpaBHEHUH, HEPABEHCTB M  CHUCTEM, palHOHAJIbHBIC,
HppalHOHAIIbHBIE, IOKa3aTeJIbHbIE, CTEIICHHBIE,
norapuMHUUIECKHE, TPUTOHOMETPUYECKHUE YpaBHEHHUS,
HEpAaBEHCTBA M CHUCTEMBI; YMEThb pellaTh YpaBHEHUS,

HEPaBCHCTBA W CUCTEMBI C IMOMOINBIO PA3JIMYHBIX MPHUEMOB,
peuiaTth YpaBHCHUS, HCPABCHCTBA U CUCTCMbI C MTApaAMCTPOM;
NOPpUMCHATE YpaBHCHHUA, HCPABCHCTBA, HX CHUCTEMBI [JId
pPCIICHUA MATCMATUYCCKUX 3ada4 W 3aJa4 H3 PA3JIMIHBIX




- CO3/1aBaTh TEKCThl B Pa3lUYHbIX (opMarax C y4eTOM
Ha3HAYCHUS] MTHPOPMAIUH U IIeJICBOI ayJUTOPHH, BRIOUpAs
ONTUMAJIEHYIO (POPMY IIPE/ICTABICHUS U BU3YyaIH3alUH;

- OIICHUBATH JOCTOBEPHOCTD, JISTUTUMHOCTh HH(pOpMALIHH,
€€ COOTBETCTBHE MPABOBBIM U MOPAIbHO-3TUYECKUM

HOpMawm;
- HUCIOJIb30BaTh  CpEICTBA  MH(POPMALMOHHBIX U
KOMMYHUKaIIMOHHBIX TEXHOJIOTHH B pelieHnn

KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OpPraHHU3aI[HOHHBIX
3az1a4 ¢ coOnroAeHeM TpeOOBaHUI SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, THIHEHBI, PecypcocOepeKeHuns, PaBOBBIX

u THYECKUX  HOPM, HOPM UH(OPMAITMOHHON
0€30I1aCHOCTH;
- BJAJETh HABBIKAMH pACIIO3HABAHUS W  3alIUTHI

uH(popMaluu, HTHPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH

obJyacTell HAyKH U peaIbHOW KU3HH;

- yMeThb CBOOOJHO OINEpPUPOBATh NOHATUSIMHU: JIBUKEHUE,
napajuleJIbHBIA MEePeHOC, CUMMETpUsS Ha IUIOCKOCTH U B
MPOCTPAHCTBE,  TMOBOPOT,  HpeoOpa3oBaHHe  moxo0us,
nofoOHble  (Urypel; yMeTb paclo3HaBaTb paBHBIE H
MojI00HBIE (PUTYpPHI, B TOM 4YHUCIIE B TPUPOJIE, HCKYCCTBE,
apXUTEKType;  YMETb  HUCIOJIb30BaTh  I€OMETPUYECKHE
OTHOILIEHHUS, HAXOJUTh T€OMETPUYECKUE BEIUYUHBI (JIJIMHA,
yroij, MJoW@aab, O0bEM) MPH pPELICHUH 3a7a4 U3 JPYTUX
y4eOHBIX MPEIMETOB U U3 PEATHHOM KU3HU




2. CTPYKTYPA U COJEPXKAHUE YYEBHOM JAUCIUILIAHBI

2.1. O0beM y4eOHON AUCUUNIUHBI U BUAbI YUeOHOI padoThl

Bun yueoHoii pa6oTsl O6bem yacoB

O0bem o0pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOI THCIUTLIHHBI 240

B TOM YHUCIJIC:

TEOPETUYECKOE O0YUCHUE 152

nmabopaTopHbIe padOThI -

MIPAKTHYECKUE 3aHATHSI 88

WHIUBHIyAIbHBIN IPOCKT (Oa/Hem) HeT

KOHTpOJIbHAs paboTta -

Kouncynbranus -

ITpomeskyTOUHas aTTEeCTALUS (324€eT ¢ OLEHKO) -




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

HaumenoBanmue paszaesioB | Coaep:xanue yueOHOro Mmarepuajia u (poOpMbl OPraHu3alHuu AesiTeJIbHOCTH Oo0bem dopmMupyemblie
U TeM o0yyarommxcst B Yacax KOMIIeTeHIIUH
1 2 3 4
Ocnoenoe cooepicanue
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20
Tema 1.1 Coaeprxanue yueOHOIro MaTepuaJa 4
Lenp u 3anaun Teoperuueckoe o0yueHue 2
MaTeMaTUKH Mpu Lenb 1 3a1a4u MaTeMaTUKU IPU OCBOCHUHU CHEIIMAIBHOCTH.
OCBOEHUHU CIELMAILHOCTU. | ba3oBble 3HAHMS M yMEHHUS [0 MaTeMaTuke B MpodeccHoHaTbHOM U B
Yucna v BBIYUCICHUS IMOBCEHEBHOU JIESATEIBHOCTH.
JleficTBUs  HAJ ~ MOJOXKUTEIBbHBIMU M OTPULIATENIbHBIMU  YHCIAMHU, C
OOBIKHOBEHHBIMH U JICCATHYHBIMHU JIPOOSMH.
JleiicTBus co crenensaMu, OPMYIIbl COKPAIIEHHOTO YMHOXKEHHUS
B ToMm 4unciie, NpaKTHYeCKUX 3aHATHI 2
[IpaxTrueckoe 3ansatue. Tect « BXxoasmmii KOHTPOJIb 3HAHUN»
Tema 1.2 Coaeprxanue y4eOHOro MaTepuasa 4
[IporieHTHBIE BBIUMCICHUS. OK 01, OK 02
VpABHEHHA H HEPABCHCTEA Teopernueckoe o0yuenune } 2
[IpocTeie MpoLIEHTHI, pa3Hble CIOCOOBI MX BhlYMCIEHUS. JIuHEeiiHbIE,
KBaJIpaTHbIE, IPOOHO-IMHEWHbIE YPaBHEHUs] U HEPABEHCTBA
B ToMm yuciie, npaKTHYeCKUX 3aHATHI 2
IIpakTrueckoe 3anstue: Pemenue npuMepon
Tema 1.3. Coaepxanue yueOHOro MaTepuaa 6
IIpouenTHbie BerKcienus | TeopeTuueckoe o0y4ueHue 4
B IPO(eCCHOHATBHBIX [IprMeHeHne MpoLEeHTOB NPH pelieHre NpodeccCHoOHaANbHBIX 3a1a4
3a7a4ax B ToM 4nciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3aHsTHE. BpIUKCIEHNE TPOLIEHTOB.
Tema 1.4 Coaeprxanue yueOHOro MaTepuaa 6
Pemenne 3anau. Bxognon | Teoperuyeckoe o0yueHue 2

KOHTPOJIb

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




IIJTIOCKOCTH

B ToM yunclie, NPaKTHYECKUX 3aHATHH 4
[IpakTrueckoe 3aHsTHE. Y paBHEHUS.
Pa3nes 2. [IpsiMble U IIOCKOCTH B nipocTpancTBe. KoopanHaThl M BEeKTOPbI B IPOCTPAHCTBE 28
Tewma 2.1. OcHOBHBIE Conep:kaHue y4eOHOro Mmarepuasa 4
HOHSITUS CTEPEOMETPUU. Teopernueckoe odyuenune 2
Pacnonoxenue npsameix 1 | [Ipeqmer crepeomerpun. OCHOBHBIC MOHSTHSA (TOYKA, TpsMasi, IJIOCKOCTD,
IIJIOCKOCTEMN npoctpaHcTBo). OCHOBHBIE akcuOMBbl — cTepeomerpuu. llepecekaromuecs,
napajulefibHble M CKPEIIMBAIOIIMECS TMpsMble. YTOJd MEXIy HpsIMbIMA B
npocrpancTBe. [lepneHauKyasipHOCTh MpsMbIX. OCHOBHBIE MPOCTPAHCTBEHHbIE
burypsl
B ToM yuciie, NPaKTHYECKUX 3aHATHH 2
[IpakTnueckoe 3anarue. Pemenue 3anau
Tema 2.2. [TapamnensHocTs | Coaep:xanue y4eOHOT0 MaTepuaJia 4
OpAMBIX,  NPAMOH M [ Tegpermueckoe 0byuenne 2
TIOCKOCTH, ILIIOCKOCTCH [TapajuienbHble OpsAMas U mWIockocTh. Onpenenenue. [pusnak. CeoiicTaa.
[Tapannensubie miockoctu. Onpexnenenue. [Ipuznak. CpoiicTa.
Terpasap u ero snementsl. [lapamnenenumnen u ero snemMeHTH. CBoiicTBa
MIPOTUBOINOJOXKHBIX TIpaHEed M JauaroHaned mnapamienenunena. Iloctpoenue OK 01, OK 02
OCHOBHBIX C€UEeHUHU
B ToM yunciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTnueckoe 3anatue. Pemenne 3agau
Tewma 2.3. Conep:xaHue yueOHOro MaTepuaJia 4
IleprieHAMKYASAPHOCTH Teopernueckoe o0yueHue 2
TPSIMBIX, IPSIMON 1 [Mepnennukynsapuasie npsimbie. [lapannenbHbie TpsSMbIE, MEPIICHIUKYIISIPHBIE K
IUIOCKOCTH, IJIOCKOCTEN 1710cKOCTH. [IpU3HaK nepneH uKyISIPHOCTH NPSIMOM M TNIOCKOCTH
B ToM yuciie, npaKTHYeCKUX 3aHATHI 2
IIpakTnueckoe 3anatue. Pemenne 3agau
Tema 2.4. Ilepnenauxynsap | Coaepaanue y4eGHOro Matepuasia 4
u HakjioHHas. Teopema o
Teoperuueckoe o0yueHue 2

TpexX MepHeHIUKYIsIpax

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

Teopema 0 Tpex mNepneHAUKYIsApax. YTrou




Paccrosinus B mpocTpaHCcTBE

B ToM 4unciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTuueckoe 3aHATHE. YTO0J MEXNY INIOCKOCTAMH.
Tema 2.5. Koopaunarsl u | Coaep:axanue y4eGHOro MaTepuaJia 4
BEKTODHI B IpocTpaHcTBe | TeopeTrnyeckoe ooyuenune 2
JlexapToBbl KOOPAMHATHI B IpOCTpaHCTBE. BekTopkl B npoctpancTBe. CloxKeHUE
U BBIUATAHUE BEKTOPOB. YMHOXEHHE BeKkTOopa Ha uHciao. CkamspHoe
IIPOM3BEICHNE BEKTOPOB. IIpocrelimue 3a1a4u B KOOpAUHATAX
B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTnueckoe 3anatue. Pemenne 3agau
Tema 2.6. Ilpamble u | Coaepxanue y4eGHOro MaTepuajia 4
IUIOCKOCTH B | Teopernueckoe o0y4yeHue 2
[IPAKTUYECKUX 3a7a4ax B3anMHOe pacrionoskeHue npsmsIx B MpocTpaHcTBe. [lapayieapHOCTh NPSMON U
IUIOCKOCTH, MNapajuleJIbHOCTh IUIOCKOCTEH, MEPHEHAMKYJISAPHOCTh INIOCKOCTEH.
PacnionokeHne npsIMBIX U IUIOCKOCTEM B OKpYyXKarolleM Mupe (Ipupole,
apXHUTEKType, TeXHUKE). Perienne npakTHKO-OpueHTHPOBAHHbBIX 331a4
B ToMm 4unciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTnueckoe 3anatue. Pemenne 3agau
Tema 2.7 Pemenue 3anau. | Coaep:kanue y4eGHOro MmaTepuasia 4
IIpsambie  u  mnockocTH, | Teopernueckoe oGyyeHue 2
KOOpJAMHATEI U BEKTOPHI B | PacmnosoxeHne NpsAMbIX U IJIOCKOCTEN B mpocTpaHcTBe. [leprnenuKynspHOCTh U
IIPOCTPAHCTBE NapaJUIeIbHOCTh  NPSIMBIX M IUIOCKOCTEHW. JleKkapTOoBBI ~ KOOpAMHATHI B
npoctpancTBe. BekTopsl B mpocTpancTBe. ClokeHHE U BBIUMTAHHE BEKTOPOB.
YMHO)eHue BeKTopa Ha uncino. KoopanHatel BekTopa
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTnueckoe 3ansatue. KourponpHas pabora
Pa3nes 3. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIuu 36
Tema 3.1 Coaepxanue yueOHOIro MaTepHuaJia 6
Tpuronomerpuueckue Teopernueckoe odyuenune 4

(GYHKIIMH IPOU3BOJIEHOTO
yria, yucia

Panmnannas wmepa yrma. IIoBOpOT TOYKM BOKpYr Hadaja KOOpAMHAT.
Omnpenenenne cuHyca, KOCHUHYCA, TaHI€HCAa M KOTaHI€Hca. 3HAaKM CHHYcCA,
KOCHMHYyCa, TaHI€HCa M KOTaHIeHCa II0 YEeTBEPTSIM. 3aBUCHMOCTb MEXIY
CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHI€HCOM OJHOT'0 ¥ TOT0 K€ yria

OK 01, OK 02




B TOoM unciie, NpaKTHYeCKUX 3aHATHI

[TpakTnueckoe 3ansarue. PaboTta ¢ TPHrOHOMETPHUYECKOI OKPY>KHOCTHIO

Tewma 3.2 OcHOBHBIE Copep:kaHue y4eOHOIro MaTepuaa 6
TPUTOHOMETPUUECKHE Teopernueckoe odyuenune 4
TOXKJIECTBA Tpuronomerpuueckue TOKJECTBA. ITpeoOpa3zoBanus IIPOCTEMIINX
TPUTOHOMETPUUECKUX BbIpakeHUH. CHHYC, KOCHMHYC, TAHI'€HC U KOTaHI'€HC
YTJIOB 0L U - O
B ToM 4unciie, NpaKTHYECKUX 3aHATHI 2
IIpakTnueckoe 3aHaTue. TPUrOHOMETPUYECKHUE TOKIECCTBA.
Tema 3.3 Coaep:xanue y4eOHOro MaTepHuaJia 6
Tpuronomerpuueckue Teopernueckoe odyuenue 4
(byHKLUY, UX CBOICTBA U OO6nacTh onpeaeneHus U MHOKECTBO 3HAYEHUN TPUTOHOMETPUUYECKUX (DYHKIMH.
rpaduku YETHOCTb, HEYETHOCTb, NEPUOAUYHOCTb TPUTOHOMETPUYECKUX (DPYHKLHUH.
CaoiicTBa u rpaduku GyHKIMHA y = cOS X, y = sin X, y =tg X, y = ctg X. Cxxatue u
pacTshkeHHe Tpa@uKOB TPUTOHOMETPHUYECKUX (DYHKIIHH.
ITpeoOpa3oBanue rpauKOB TPUTOHOMETPUYECKUX (PYHKITHIT
B ToMm 4unciie, NpaKTHYeCKUX 3aHATHI 2
ITpakTuyeckoe 3anstue. [locrpoenue rpaukos.
Tema 3.4 O6patHble Coaepixanue yueOHOro MaTepuaJa 6
TPUTOHOMETPUUECKHE Teopernueckoe o0yuenune 4
byHKIIUN OO6paTHble TpUuroHoMeTpuyeckue GyHkiuu. Mx cBolicTBa U rpaguky.
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
IIpakTnueckoe 3anaTue. Pemenue npuMepos.
Tema 3.5 Coaeprxanue yueOHOro MaTepuaJa 6
Tpuronomerpuueckue Teopernueckoe o0yuenue 4
YPaBHCHMSI U HEPABCHCTBA | YpaBHEHHUE COS X = a. YPaBHEHHE SIn X = a. YpaBHEHHe tg X = a, ctg X = a.
Pemenne TpUrOHOMETPUUYECKUX YPABHEHMM OCHOBHBIX THUIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKHE YpPAaBHEHHUS, CBOJSLIMECS K KBaJpaTHBIM, pelIacMble
Pa3IoKEHUEM Ha MHOXKUTEIH, OTHOPOHBIE.
[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA
B ToM 4nciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTnueckoe 3ansTue. Pemenne npuMepos.
Tema 3.6 Pemenne 3anau. | Cogepaxanue y4eOHOro MaTepmuaJia 6




OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuueckue

byHKIUA

Teopernueckoe o0yueHue

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

B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
[IpakTrueckoe 3anstue. Penienue npuMepos.
IIpakTnueckoe 3anarue. KonrponpHas paborta
Pa3nea 4. lIpon3Bognas n neppoodpasHasi pyHKumuu 66
Tewma 4.1 Ilonstue Copep:kaHue y4eOHOTro MaTepuaa 6
npousBoaHou. @opmynsl U | Teoperuueckoe ooyueHue 4
IIpaBuJIa [Ipupamenue aprymenta. llpupamenue ¢yHkuuu. 3anadu, OPUBOAALIME K
Qg epeHIMpoBaHUS MOHATHUIO MPOU3BOAHOMN. OmpeneneHue MPOU3BOJHOW. AJTOPUTM OTBICKaHUS
nipousBoiHOM. Dopmynsl quddepenuuponanus. [Ipasuna quddepennnpopanus
B ToMm 4unciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTnueckoe 3anstue. Penienne npuMepos.
Tema 4.2 Ilonsitue o Coaep:xanue yueOHOro MaTepuaJia 6
HETIPEPHBHOCTH (DYHKITHH. Teopernueckoe odyuenue
Meron unrepsaios [Tonstue HenpepbiBHOM (yHKuuu. CBoicTBa HempepblBHON ¢yHKIHH. CBS3b
MEXIY HENPEPbIBHOCTbIO M U dEepeHINPYEMOCThI0 (YHKIUMU B TOUKE.
ANTOpHUTM pelIeHUs] HEPAaBEHCTB METOJJOM HHTEPBAJIOB OK 01, OK 02
B ToM yunciie, NpaKTHYeCKUX 3aHATHI 2
[IpakTrueckoe 3ansiTue. Penienne npuMepos.
Tema 4.3 Coaeprxanue yueOHOro MaTepuaa 6
I'eomerpuueckuii n Teoperuueckoe o0yuenue 4
¢du3nuecKkuit cMbICT I'eomeTpuueckuil cMbICI NPOU3BOAHON (YHKIMM — yrioBoM Ko3dduimeHt
IIPOU3BOHOU KacaTelbHOU K rpaduky pyHKIMH B TOUKE. Y paBHEHUE KacaTeJIbHOU K rpauky
GyHKIMU. AJTOPUTM COCTaBJIEHUS YpaBHEHUs KacaTeNbHOW K rpaduky
byakumnn y=f(x)
B ToM 4nciie, NPAKTHYECKHUX 3aHATHH 2
IIpakTrueckoe 3aHsTue. Penienre npuMepos.
Tema 4.4 MOHOTOHHOCTB Coaeprxanue yueOHOro MaTepuaJia 8
dynxmun. Toukn Teopernueckoe ofy4enune 6

OKCTpEMYyMa

Bospacranne u yOpiBaHuWe (YHKIMH, COOTBETCTBHE BO3pACTaHUs M yObIBAaHUS




(GyHKIIUM 3HAKy MPOM3BOAHOW. 3a7aud HA MAaKCUMyM U MUHHUMYM. AJITOPUTM
ucciefoBaHust (QYHKIMH U TIOCTPOCHUs ee rpaduka ¢ MOMOIIBIO TPOU3BOIHOM

B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTueckoe 3anstue. Pemenue npumepos.
Tema 4.5 UccnenoBanue Coaep:kanue y4e0HOro MaTepuasa 12
(GyHKUIUH 1 TOCTpOSHHE
rpaduKoB Teoperuyeckoe o0yueHue 10
HccnenoBanue yHKIIMM HAa MOHOTOHHOCTB M ITOCTPOEHHE IpauKOB
B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
[IpakTnueckoe 3anstue. Pemenue npumepos.
Tema 4.6 IlepBooOpaznas | Conep:kaHue y4eGHOT0 MaTepHajia 14
¢yukuuu. [IpaBuna Teopernueckoe odyuenue 10
HaXO0KJICHHUS O3HakOMJICHHE C TIOHSITHEM WHTerpasia u nepBooOpasHoit st pyHkuuu y=f(x).
epBOOOPA3HBIX Pemenne 3amad Ha CBSI3p TMEPBOOOpA3HOW M €€ MPOM3BOJHOW, BBIYHCICHUE
nepBooOpazHoit ans gaHHoM (ynkumu. Tabmuma dopMmyn Ui HaXOXKACHUS
nepBooOpasHbIX. M3yueHue nmpaBuiia BEIUMCIEHUS IEPBOOOPA3HON
B ToM yuciie, NPaKTHYECKUX 3aHATHH 4
IIpakTuueckoe 3anarue. Pemienue npumMepos.
Tewma 4.7 I1nomanas Conep:xaHue yueOHOro MaTepuaJia 14
KPHMBOJIMHENHOM Teopernueckoe o0yueHune 10
Tpaneuuu. Popmyna 3amaun, TPHUBOMASIINE K TOHATHIO OIPEIESIIEHHOTO MHTETpajia — O BBIYUCICHUH
Herorona — JleiiOHuna IJIOINAAM KPUBOJIMHEHHON Tpanenuu. lloHsaTue omnpenen€éHHOro uHTErpania.
['eomerpuueckuii 1 (U3MUECKUI CMBICT OMpENEIeHHOTO MHTerpana. dopmyia
Herotona — JleitOnumna.
Pemenne 3amad Ha mNpUMEHEHWE WHTErpayia Ui BBIYMCICHUS (PH3HMUECKUX
BEJIMYMH U IUTIONIAIel
B ToM umHciie, TPAKTHYECKUX 3aHATHI 4
ITpakTuyeckoe 3ansTue. Pernienue npumepos.
Paszpnen S. MHOrOrpaHHHMKHM M TeJla BpallleHHUs 24
Tema 5.1 ITpusma, Coaepxanue yueOHOro MaTepuaJia 6
TnapaJuIeNenuIe, Kyo, Teoperuyeckoe o0yueHue 4 OK 01, OK 02

nupamMuJia 1 uxX CCYCHUA

[Ipu3ma (HakJOHHAs, MpsAMas, NpaBuUiibHas) U €€ sneMeHTHl. [lapannenenunen.
CoiicTBa npsimoyronsHoOro napamienenunena. Ky6. Ilupamuna u e€ s1eMeHTHI.
[IpaBunbpHas nupamuia




B TOoM unciie, NpaKTHYECKUX 3aHATHI

[IpakTrueckoe 3anstue. Pelienne npuMepos.

Tewma 5.2 IIpaBunbHbIC Copep:kaHue y4eOHOIro MaTepuaa 6
MHOTOTPaHHMKH B XXH3HH | TeopeTrnueckoe odyyeHue 4
[Inomans MOBEPXHOCTM  MHOrOrpaHHukoB. IIpocreifmime  xomOuHauuu
MHOTOTPaHHHUKOB. BBIUUCIIEHNE 37€MEHTOB MPOCTPAHCTBEHHBIX Guryp (péopa,
JMaroHany, yrisl). [IpaBuiibHble MHOTOTPaHHUKH
B ToM 4unciie, NpaKTHYECKUX 3aHATHI 2
IIpakTnueckoe 3anatue. Pemenue npuMepos.
Tema 5.3 Coaep:xanue y4eOHOro MaTepHuaJia 6
Hunuaap, KoHyC, map u Teopernueckoe odyuenue 4
UX CEYCHUS HMunuuap, xonyc, cepa u map. OCHOBHbIE CBOICTBa HPSMOr0 KpPyroBOI'O
LWIMHIpa, NPSMOT0 KpPYroBoro KoHyca. I3o0pakeHue Ten BpalleHUs Ha
mwiockoctu. IlpencraBnenne o0 yceuéHHOM koHyce. CeueHMs KOHYyca
(mapanenbHOE OCHOBAHUIO U IIPOXOJISAIIEE Yepe3 BEPIINHY), CEUSHUS LUIMHIpa
(mapajuienabHO U NEPHEHIUKYISAPHO OCH), CeUeHUsX iapa. Pa3BépTka mumHapa
1 KOHyca
B ToM 4unciie, NPAKTHYECKUX 3aHATHI 2
[IpakTrueckoe 3ansTue. Penienne npuMepos.
Tema 5.4 O6beMbl U Coaepxanue y4eOHOro MaTepuaia 6
IUIONIA/IM TOBEPXHOCTEN Teopernueckoe odyuenue 4
TeN O6wem mpsiMoyrojbHOro mnapamienenunena. O0vem kyba. OObeMbl NpsMOM
pu3Mbl U IIHHApA. O6beMbl mupamMuabl U KoHyca. O0beM mapa
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
IIpakTnueckoe 3anatue. Pemenue npuMepos.
Pa3nen 6. Crenenu u kopHu. CTeneHHasi, nokas3arejbHas 1 Jorapupmudeckasi GyHKuuu 36
Tema 6.1 Crenennas Coaepxanue yueOHOro MaTepuaa 4
¢byHKIMS, ee CBOMCTBa. Teoperuyeckoe o0yueHue 2
[IpeobpazoBanue [ToHsITHE KOPHS N-OM CTENEHHU U3 AeHCTBUTENBHOTO urcna. OyHKIMU y = V/x ux OK 01. OK 02
BBIDOKEHUH C KOPHAMU N- | cBoiictBa u Tpaduku. CBoiicTBa KOpHS n-oii cremenu. IIpeoGpasoBanue ’
Oif cTeneHn VPPallMOHAIIBHBIX BBIPAKECHUM
B ToM 4nciie, NpaKTHYECKUX 3aHATHH 2

HpaKTI/I"ICCKOC 3aHsATHEe. PemeHne IMPpUMCPOB.




Tema 6.2 ColicTBa
CTEINEHU C PALIMOHATIBHBIM
U NEeUCTBUTEIbHBIM

Copep:kaHue y4eOHOIro MaTepuaJa

TeopeaneCKoe oﬁyqeﬂne
IlonsTne creneHu c palOHAJIbHBIM I10Ka3aTCJIICM. CreneHHBIE (b}’HKI_[I/II/I, ux

N

NOKa3aTeNsIMU CBOWCTBA U TpauKu
B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
[IpakTrueckoe 3ansTue. Penienue npuMepos.
Tewma 6.3 Pemenue Copep:kaHue y4eOHOIro MaTepuaa 4
MPPaLMOHATIBHBIX Teopernueckoe odyuenune 2
YpaBHEHUU PaBHOCHJIBHOCTD MPPALIMOHAIBHBIX YPaBHEHUN. METO bl MX PEIICHUS
B ToM 4nciie, npaKTH4YeCKHUX 3aHATHH 2
[IpakTnueckoe 3anstue. Penienne npuMepos.
Tema 6.4 IlokazaTenbHas Coaep:xanue y4eOHOIro MaTepuaJia 6
(GyHKI1MS, €e CBOMCTBA. Teopernueckoe odyuenue 4
[ToxazarenbHble Crenenp ¢ DpOM3BOJIBHBIM JICHCTBUTENBHBIM IOKazaTesneM. OrnpenencHue
YPaBHEHMs U HEPABEHCTBA | MMOKA3aTeNbHOW (YHKIMM W €€ CBOMCTBAa. 3HAKOMCTBO C MPHUMEHEHHEM
nokasareiabHoW (QyHKkuuu. PeleHue moKa3aTeNbHBIX ypaBHEHUH METOIOM
YpPaBHUBAHHUS  TOKa3aTejaed, METOAOM  BBEJACHUS HOBOW  IEPEMEHHOM,
¢dbyHKIIMOHATBHO-TpaduuecKkuM MeToJoM. Perienne nmokasareabHbIX HEPAaBEHCTB
B ToMm yuciie, npaKTHYeCKUX 3aHATHI 2
IIpakTnueckoe 3anaTue. Pemenue npumMepos.
Tewma 6.5 Jlorapudm Conep:xaHue yueOHOro MaTepuaJia 6
ymcia. CBoiicTBa Teopernueckoe odyuenue 4
aorapudmoB Jlorapudm uncna. CoiictBa jorapudmon. Onepanus gorapuGMupoBaHus
B ToM yuciie, npaKTHYeCKUX 3aHATHI 2
IIpakTnueckoe 3anatue. Pemenue npuMepos.
Tema 6.6 Conep:xaHue yueOHOro MaTepuaJia 4
Jlorapugmuueckas Teopernueckoe o0yuenune 2
¢byHKIMS, ee CBOMCTBa. Jlorapudmuueckas ¢yHkuus u ee cpoiictBa. [loHarue norapudmuyeckoro
Jlorapudgmuueckue ypaBHeHus. Omnepanusi NOTEHUUPOBAaHUSA. TpU OCHOBHBIX METOJA PELICHHUS
YpaBHEHUS, HEPAaBEHCTBA Jorapu(MHUUECKUX  ypaBHEHMH:  (YHKIHMOHAIbHO-TpadUUecKuid,  MEeTOJ
MOTEHIIMPOBAHUs, METOJ| BBEJCHUS HOBOM mepemeHHOW. Jlorapupmuueckue
HEpaBEHCTBA
B ToM 4nciie, NpaAKTHYECKHUX 3aHATHH 2

10




IIpakTnueckoe 3anarue. Pemienue npumMepos.

Tema 6.7 Jlorapudmsl B Coaeprxanue yueOHOIro MaTepuaJa 4
IPUPOJE U TEXHUKE Teopernueckoe o0yuenune 2
[Ipumenenne norapudma. Jlorapupmuueckas crnupaas B mpupoge. Ee
MaTeMaTHYeCKUe CBOMCTBA
B ToM 4unciie, NpaKTHYECKUX 3aHATHI 2
ITpakTryeckoe 3anstue. Penienue npumepos.
Tema 6.8 Pemienne 3anay. | Coaepaxanue y4eGHOro MaTepuaJia 4
Crenennas, Teopernueckoe odyuenune 2
nokasaresbHasl U CreneHHas, moka3aTelibHas U Jorapupmuueckas pyHkiuu. Perenue ypaBHeHuit
norapumMuuecKas B ToMm 4unciie, NpaKTHYeCKUX 3aHATHI 2
Gynxunu [Ipaktnueckoe 3angaTue. Pemenune mpumepos.
Pa3nes 7. DieMeHTHI TeOPUHN BEPOSITHOCTEH M MAaTEeMATHYeCKOH CTATHCTHKH 30
Tema 7.1 CoObiTHE, Cojaep:xkanue yueOHOro MaTepuasia 6
BEPOSATHOCTb COOBITHS. Teopernueckoe odyuenue 4
Cnoxenne u yMHO)XeHHE | COBMECTHbIE M HECOBMECTHBIE COOBITHA. Te€opeMbl O BEPOSTHOCTH CYMMBI
BEPOSITHOCTEN COOBITHI. YCIIOBHasE BEpPOSTHOCTb. 3aBUCHMbBIE U HE3aBUCHUMBIC COOBITHS.
Teopembl 0 BEpOATHOCTH NTPOU3BEICHUS COOBITUI
B ToMm yunciie, NpaKTHYeCKUX 3aHATHI 2
[IpakTueckoe 3ansTue. Pemenne npumepos.
Tema 7.2 BeposTHOCTB B Coaepxanue yueOHOro MaTepuaa 6
npodeccHoHaTBHBIX Teoperuyeckoe 00yyenune 4 OK 01, OK 02
3aza4dax OTHOcHTENbHAs YacTOTa COOBITHUS, CBOMCTBO €€ yCTOWYMBOCTH. CTaTUCTHYECKOE
onpezeneHne BeposiTHOCTU. O1leHKa BEPOSITHOCTH COOBITUS
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3ansTue. Penienne npuMepos.
Tema 7.3 JluckperHas Coaepxanue y4eOHOro MaTepuaa 6
Clly4yaliHas BEJIMYMHA, Teoperuyeckoe o0yueHue 4
3aKOH €€ paclpeneIcHus Bunel cnydaiinbix BenuuuH. OnpeneneHue AUCKPETHOM CIydaiHON BEIWYMHBI.
3aKOH pacnpeneneHnus IUCKPETHOM ciydailHoM BenuuyuHbl. Ee dmciioBbie
XapaKTEPUCTUKU
B ToM 4ynciie, NPAKTHYECKHUX 3aHATHH 2

IIpakTrueckoe 3ansTue. Penienne npuMepos.
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Tema 7.4 3agaun

Copep:kaHue y4eOHOIro MaTepuaJa

[ep}

MaTeMaTHYECKON TeopeTnueckoe odyueHnue 4
CTaTHCTHUKH. [lepBuuHas 00pabOTKa CTAaTUCTHUYECKUX HaHHBIX. UMCIIOBBIE XapaKTEPUCTUKHU
(cpennee apudmeTndeckoe, MeaWaHa, pa3Mmax, gucmepcusi). Pabora ¢
tabnunamMu, rpaduKkaMu, AMarpaMMaMu
B ToM yunciie, NPaKTHYECKUX 3aHATHH 2
IIpakTnueckoe 3anarue. Pemienue npumMepos.
Tema 7.5 DnemeHTHI Coaeprxanue yueOHOro MaTepuasa 6
TeopHH BCPOATHOCTCH 1 Teoperuyeckoe odyueHue 4
MaTeMaTuicCKon Buabl  COOBITHI, BEPOATHOCTH  COOBbITHH. CIOXEHME M YMHOKEHHE
CTaTHCTHRH BEpPOATHOCTEH. JIMCKpeTHast CiydaiiHas BEJIMYMHA, 3aKOH €€ PaCIpeIeIeHHs.
3amaun MaTeMaTH4eCKON CTaTUCTUKH
B ToM yunciie, NPaKTHYECKUX 3aHATHH 2
[IpakTnueckoe 3anstue. Penienue npuMepos.
Koncyabranus -
3ayeT ¢ OLlEHKOI -
Bcero: 240
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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 CTYICHYECKOI rpyIme.

CornacHo TpeOOBaHUsAM, YCTaHOBIEHHBIM MuHOOpHaykn Poccuu k mopsiaKy peanuzanuu
00pa3oBaTeNbHON JAEATENBHOCTH B OTHONIGHWM WHBAIMIOB W JIMIl C OrpaHHYCHHBIMH
BO3MOXKHOCTSIMU 37I0POBbsI, HEOOXOANMO UMETh B BUAY, UTO:

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

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

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

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

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

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

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

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

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

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

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

a) IS CIICTIBIX:

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

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

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

0) 1S CITa0OBUIALINX

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

- obecrieuynBaeTCsl MHAWBUyalTbHOE paBHOMEpHOe ocBerieHue He meree 300 srokc;

- NIpU HEOOXOAMMOCTH OOYyYaroLUMCSl IIPEJOCTABISAETCS YBEINYMBAIOIIEE YCTPOICTBO,
JIOITYCKAETCS HCITOJIb30BAaHKUE YBEITMUMBAIONIMX YCTPOMCTB, MMEIOIIUXCS Y 00yUarOIINXCs;

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

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

- 10 WX JKEJIAHUIO MCIIBITAaHMS MPOBOAATCS B MUCbMEHHOHN (opme;

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

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

- 10 WX JKEJIAHUIO MCIIBITAaHUS MIPOBOASATCS B YCTHOM (opMme.

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

4. 3BAJAHMA JJIA IPAKTUUYECKUX 3AHATUI

[To mucrumnMHe TPEeIyCMOTPEHBI MPAKTUYECKUE 3aHATHUS C UCIIONb30BAaHHEM 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
AUCHHILIMHBI
1 2
Pasnen 1. IloBropenme kypca MaremaTuku | Pemienue npumepos u 3aaad.
OCHOBHOM IIKOJIBI CamMocTosTenbHbIE U KOHTPOJIbHBIE PAOOTHI.

NuauBunyansHble 3a1aHus. TeCThL.

Pazgen 2 HpHMBIC U IJIOCKOCTH B ITPOCTPAHCTBE. 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 M 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 3a1ay.
CamocrosTenbHble U KOHTPOJIbHBIE Pa0OTHI.
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
JEMOHCTPAIIMOHHOTO O0OPYIOBaHUS M y4eOHO-HATJISTHBIMU TIOCOOHMSIMH; y4eOHasi ayIuTOpHs
JUISE  TEKYIIero KOHTPOJsSI Y TPOMEXKYTOYHOM  aTTecTallid, OCHAllleHHas Habopom
JEMOHCTPAIIMOHHOTO  O0OpyAOBaHMsT W  y4eOHO-HArJsAHBIMH —TocoOusiMU;  OMOIMOTEKA,
YUTAJIBHBIA 3a]1 C BBIXOJAOM B HHTEPHET; IMOMEUICHHE ISl XpaHEHHs M MPOPUIAKTHUECKOTO
00CIy)KMBaHUsI y4eOHOTO OOOpYIOBaHMS; AKTOBBIM 3all; TOMEIICHHUE JII CaMOCTOSTEIbHOU
pabotbl, ocHamieHHbie B cootrBeTrcTBUM ¢ OIl CIIO mo chnenwalbHOCTH 40.02.04
IOpucnpynenuus.

5.2. UndopmannonHoe odecrieyeHue peaau3alii NPporpaMMbl

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.)
Anekcannpos, A. JI. MaTemaTtuka: anredpa v Hayajga MaTeMaTHYECKOTO aHaIN3a, TEOMETPHSI.
I'eomerpus 11 knacc [Teker] : yueOHUK A5 00111€00pa30BaTeNbHBIX OpraHU3aluii: yriyoneH-
Hblil ypoBeHb / A.JI. Bepuep, B.1. Peokuk. - 5-e u3a., MunuctepctBo npocenieHust Poccnii-
ckoit denepanuu. - Mocksa : [Ipocsemenune, 2020. - 272 c. : un. ; 70x90/16. - ISBN 978-5-09-
074444-7 (200 »x3.)
boromonog, H. B. Marematuka : yaeOHUK 1151 cpeHero npodeccrnonansaoro oopasoanus / H.
B. boromounos, I1. Y. Camoiinenko. — 5-e u3f., nepepad. u gon. — Mocksa : M31aTenseTBo
[Opaiir, 2023. — 401 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-07878-7.
— Texkcrt : anexTpoHHbIH // Obpa3zoBarenbHas miargopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/511565

5.2.2. DJ1eKTpPOHHBIE pecypchl

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

2. DnektpoHHas Oubnmoreunas cucrema lOpaiit M3marensctBo FOpaiit https://biblio-
online.ru/
3. [Tnarpopma «bubmmokomiuiekratopy http://www.bibliocomplectator.ru/
5.2.3. JlonoJIHUTEIbHbIE HCTOYHHKH:
HopodeeBa, A. B. Marematuka : y9eOHUK JUIsl CPEAHETO MPOPECCHOHATHLHOTO 00pa3oBaHUs /
A. B. JlopodeeBa. — 3-e¢ uznm., nmepepad. u gon. — Mocksa : U3garensctBo FOpaiit, 2023. —
400 c. — (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-15555-6. — Tekcr : anek-
TpoHHbIH // Obpa3oBarensHas miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512130
5.3. O0s3aTes1bHOE IPOrPAaMMHOe o0ecrieyeHue
1. Microsoft Windows 10 Education / Microsoft Windows 7 / Windows Vista Business
2. Office 365 ProPlus, Microsoft Office 2019, Microsoft Office 2016 Professional Plus
(Word, Excel, Access, PowerPoint, Outlook, OneNote, Publisher) / Microsoft Office 2007
(Word, Excel, Access, PowerPoint)
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6. POH/I ONEHOYHbIX CPEI[CT!S JJIsA MPOBEJIEHUSA TEKYHEI'O
KOHTPOJIA U ITPOMEXYTOYHOU ATTECTALUU 11O JTUCHUIIJIMHE
OYVII. 04 «MaTeMaTuKa»

6.1.IIACHIOPT ®OHJIA OIIEHOYHBLIX CPEJACTB 11O JUCIIMIIJIMHE
@DOoHJ OLICHOYHBIX CPEJICTB IMpEAHAa3HAueH Jig KOHTPOJS M OLIEHKH 00pa30BaTeIbHBIX
JOCTIDKEHUH  O0ydYaromIuxcsi, OCBOMBIIMX mporpaMMmy ydeOHoW aucuurumnael  OVYIL.04
«Maremartukay cneruanbHoct 40.02.04 FOpuctnpyneHius.
@oH/T OIICHOYHBIX CPEACTB pa3padoraH B cooTBeTcTBUH ¢ TpeboBanusmu OPI'OC COO,
®I'OC CIIO u padoueii mporpammoit aucruiuinael OYII. 04 «MaTtemaTukay.
B pe3ynbrate ocBoeHUS Y4eOHON NUCIUTUIHHBI O0YYaIOITHIICS TOJKEH:

Ymers:

e  OIEPUPOBATH MOHATHUSIMU: OINIPENIEIEHUE, AaKCHOMA, TeopeMa, CIIeACTBHUE, CBOMCTBO,
MPHU3HAK, JI0KA3aTeIhCTBO, PABHOCHIIbHBIC (POPMYIUPOBKH; POPMYIUPOBATE OOpPATHOE U
IIPOTHBOIOJIOKHOE YTBEPKACHUE, IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI, UCIIOIb30BaTh
METOJI MaTeMaTHU4YeCKOM HWHAYKIMH; I[POBOJUTH JOKa3aTeNIbHbIE PACCYXICHUS NpU
peLleHNH 3a]1a4, OLEHUBATh JIOTHYECKYIO IPAaBUIBHOCTD PacCyKACHUM;

e  ONEpUPOBATH MOHATUSIMH: MHOXECTBO, IOJMHOYECTBO, ONEpAlMi HaJl MHOXKECTBaMU;
YMEHHUE HCIMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIHM anmapar Jyulsl ONMUCAHUS pealibHbIX
IIPOLIECCOB U IIPU PELICHUH 33]a4, B TOM YHCJIE U3 APYTrUX Y4eOHBIX IPEIMETOB;

e  OIEpUpOBaTH MOHATUSAMU: Ipad, CBA3HBIM Tpad, nepeBo, LUK, rpad Ha IIIOCKOCTH;
3aJaBaTh M OMHCHIBATH T'padbl Pa3IMYHBIMH CIIOCOOAMHU; HCIIOJIB30BaTh Tpadsl IMPH
pelIeHUH  3ajay;

e CBOOOJHO OINEPUPOBATH MOHITUSIMM: COYETAHHME, NEPECTAHOBKA, YUCIIO COYETAHUH U
YHUCIO IepecTaHOBOK; OMHOM HplOoTOHA; NpUMEHATh KOMOMHATOpHBIE (aKThl U
paccyxaeHusl JUIsl pelieHus 3a/1ay;

e  ONEpPUPOBATH MNOHATUSAMM: HATypaJbHOE YMCJIO, LIEJI0€ YHMCIO, OCTATOK I10 MOIYIO,
palMOHAJILHOE YHCIIO, HPPAlMOHAIbHOE 4YHCIIO, MHOXECTBA HATyPaJbHBIX, LEJNbIX,
pallMOHATIBHBIX, JEHCTBUTENBHBIX UYHCEN; HCHOJb30BaTh IPU3HAKH  JIEIUMOCTH,
HAaUMEHBIINK OOIIMI AETUTENh U HauMeHbIllee 0011ee KpaTHoe, aroput™M EBkinaa mpu
pELIeHUHU 3aJ1ay; 3HAKOMCTBO € PAa3JIMYHBIMU O3UIIMOHHBIMUA CUCTEMaMH CUMCIICHHUS;

e ONEepUpOBATh TOHATUSAMHU: CTENEHb C LENbIM I[IOKa3aTejaeM, KOpPEHb HaTypalbHOU
CTETIEHHU, CTENEHb C palMOHAIbHBIM IIOKa3aTeleM, CTeNeHb C JeHCTBUTEIBHBIM
(BelIECTBEHHBIM) TOKa3aTejeM, Jiorapudm uucia, CHHYC, KOCHMHYC W TaHTEHC
IPOM3BOJIHOTO YHCIIA;

e  ONEpUPOBATH MOHATUSAMHU: TOXKIECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHHE, YpPaBHEHHE,
HEpaBEHCTBO, CHCTE€Ma YpaBHEHWH U HEPAaBEHCTB, pPaBHOCWJIBHOCTb YpaBHEHHIH,
HEPAaBEHCTB U CHCTEM, pallMOHAJIbHbIE, UPpPALlMOHAJIbHBIE, MIOKA3aTeNbHbIE, CTETIEHHBIE,
JorapupMHUECKUe, TPUTOHOMETPUUYECKHE YpaBHEHMs, HEPAaBEHCTBA U CHUCTEMBbI; YMETb
pelath ypaBHEHHS, HEPABEHCTBA U CUCTEMBI C ITOMOIIBIO PA3IMUHBIX MPUEMOB; pPelIaTh
YpaBHEHMs, HEPaBEHCTBA W CHCTEMBl C TlapaMeTpoM; NPUMEHSITh YpaBHEHUS,
HEPAaBEHCTBA, UX CUCTEMBbI JUIsl PEIlIEHUs] MaTEeMAaTUYECKUX 3a/1ad U 3a7a4d U3 pa3IudHbIX
oOnacTeil HaykKM M peaJlbHOM >KU3HHW; OINEPUPOBATh MOHATHAMHU: Ipaduk (QyHKIHH,
oOpaTtHast (QyHKUMS, KOMIO3UIMS (GYHKUUH, JuHEHHas QYHKIUSA, KBaJpaTH4HAS
byHKLus, cTeneHHas QYHKIMS ¢ LeJbIM [oKa3aTejaeM, TPUTOHOMEeTprudeckre (QyHKIIMH,
oOpaTHblE TpPUTOHOMETpHYECKHE (YHKIIMH, TIOKa3aTeJbHas W Jiorapudmudeckas
(GyHKLIMYU; yMEHUE CTPOUTh TpapuKu (YHKUUH, BHIIOIHATH MpeoOpa3oBaHus rpadukoB
GyHKIMH; UCOIb30BaTh rpapuKku QYHKIUN AJI1 U3YUYEHHUS MPOLIECCOB M 3aBUCUMOCTEN
IpY PEUIeHUH 33734 U3 JPYTUX Y4eOHBIX MPEeIMETOB U U3 peaslbHOW KHU3HM; BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEX]y BeJIMYMHAMHU; YMEHHE CBOOOJHO ONEpUpOBATH
HOHSATUSAMH: YETHOCTb (DYHKIIUH, IEPUOAUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIUH,
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MOHOTOHHOCTb (DYHKLIMH, SKCTpeMyM (YHKIHHU, HanOOJbIIee U HAaMEHBIIee 3HAYCHUS
(GYHKIMM Ha MPOMEKYTKE, yMEHHE IPOBOAUTH HCCIENOBaHUE (QYHKIHUU; YMEHUE
UCIIOJIb30BaTh CBOMCTBA W rpaduku (pyHKIMHA A pelIeHHus ypaBHEHUH, HEPABEHCTB U
3ajjay ¢ rapaMeTpamu; U300paxarb Ha KOOPJMHATHOW IUIOCKOCTH MHOKECTBA PELICHUH
ypaBHEHHIA, HEPABEHCTB U HX CHCTEM;

e ONEpUpPOBATh IMOHATHSAMHU: IIOCIEJOBATEIBHOCTh, apU(MeTHYecKas Mporpeccus,
reoMeTpryecKasi Mporpeccusi, OECKOHEYHO YObIBaroIasi Te€OMETpHUYECKasi MPOTPEcCHs;
YMETbh 33/1aBaTh IOCJIEJOBATEIBHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX (POPMYIL.

3Harthb:

L IIOHATHUA: KOMIIJICKCHOC 4YHUCIIO, COHpSI)KeHHbIG KOMIIJICKCHBIC 4YHCJlia, MOI[yJIB nu apFYMeHT
KOMIUIEKCHOTO 4ucia, ¢opMa 3amucud KOMIUIEKCHBIX 4Hcell (TeoMeTphdeckas,
TPUTOHOMETPHUYECKAs U anredpandeckas); apuMEeTHUECKHUE NEHCTBUS ¢ KOMIUICKCHBIMU
YHCJIaMH; UCIIOJIH30BaHNE KOMIIJIEKCHBIX YHCET;

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

e (opMynBl CIOXKEHHSI W YMHOXKEHHS BEpPOSTHOCTEH, (HOpMyny TOIHOH BEpOSTHOCTH,
dbopmyny bepHymiu, komOuHaTopHble (akThl U (HOPMYIBI; CiIy4aiiHas BEJIUYUHA,
pacripeziefieHue BEpPOSITHOCTEH, MaTeMaTHYECKOEe OKHUAAHUE, AUCIEPCHUsS] U CTaHIAPTHOE
OTKJIOHGHUE CIyYailHOW BEIMYMHBI, (YHKUMU pacHpeAeiieHHs W  IUIOTHOCTH
PaBHOMEPHOT0, MOKA3aTeIbHOTO U HOPMAIBHOTO paclpeelieHnii; yMeHIe UCTI0Ib30BaTh
CBOMCTBA M3YYCHHBIX paCHpeleiCHUN I PEIICHHs 3aJay; MOHSATHSA: 3aKOH OOJIBIINX
YHCEJI, METOIbl BEIOOPOYHBIX MCCIICIOBAHUIA;

® TIOHATHUS: TOYKA, MPAMas, IUJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Jy4, TUIOCKHH YTOI,
JIBYTPaHHBIA  yroJl, TPEXTPaHHBI yroj, TMeEpeceKaroluecs, MapajieibHbIE U
CerHII/IBaIOHII/IeCﬂ HpﬁMI)IG, HapaJIJIeJIBHOCTI) nu HepHeHI[I/IKYJISIpHOCTI) Hp?[MI)IX nu
IUIOCKOCTEH, Yroi MEXIy MPSMBIMH, YTOJ MEXKIY MPSMOM M IIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSMU, q)aKTLI )41 TGOpeMI)I HJIaHI/IMeTpI/II/I; . MHOFOFpaHHI/IK, CCUCHHUC
MHOTOTPaHHHMKA, TMPAaBUIBHBIA MHOTOTpAaHHUK, MpU3Ma, nOupamuaa, ¢urypa ¥
MOBEPXHOCTh BpaAIllCHUs, IWIMHAP, KOHYC, Mmap, cdepa, pa3BepTka IMOBEPXHOCTH,
CEYeHHUs KOHyca W UWIMHApPA, NapajUlelbHble OCH, CEYEHUE I1apa, IUIOCKOCTb,
Kacaromiascsi cepsl, MIWIMHAPA, KOHYCa, MPAMOYTOIbHAs CUCTEMa KOOPIAUHAT, BEKTOD,
KOOPJIMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEECHNE BEKTOpa Ha
YUCJIO, PAa3J0OKEHHE BEKTOpa IO 0a3ucy, CKaasipHOE TMPOU3BEACHHE, BEKTOPHOE
MIPOU3BEJICHUE, YTOI MEXAY BEKTOpaMH; MaTpula 2 X 2 v 3 X 3,0npeeauTesb MaTPUILIbL,
TEOMETPUUECKHUI CMBICIT OTIPEICTUTESI.

OCBOUTH 00IIME KOMIIETEHIINH

Kon HaunmeHnoBanue 001X KOMIIETEHIIUH

OK 01. Breibupate crocoObl pemieHuss 3amad  Tpo(decCHOHANBHOW eATeIbHOCTH,
MIPUMEHHUTETIHHO K PA3JTMYHBIM KOHTEKCTaM

OK 02. Hcnonbs30BaTh COBpEMEHHBIE CPEACTBA IOMCKA, aHAM3a M WHTEPHpPETALUU
nHpopManui W HHPOPMAIMOHHBIE TEXHOJIOTHMH [JISi BBIMOJHEHUS 3ajad
npoeccroHaNBbHON e TENbHOCTH;

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

[lepeyeHb KOHTPOIUPYIOIIUX MEPONPHUATUN AJII MPOBEACHMS TEKYILIEro KOHTPOJS MO
mucaurunae OVYII.04 «MaremaTuka:
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Texkyuuiit KOHTPOJIb
Homep I ym P o
aKTH4YeCKHue OpPMHpOBaHHE
ceMecTpa | TectupoBanue Omnpoc P Joknan pMup
3aJaHUA nopr¢oJamno
1 + + + +
2 + + + +
IlepeyeHp KOHTPOJIUPYIOIUMX MEPONPUATHNM I INPOBEACHUS IPOMEKYTOYHOMU
arrectanuu o mucuuiuimge OVYIL.04 «MaremaTtuka:
IIpoMe:xxyTouHasi arTecTanus
Homep 3
IIpomexyTouHoe ayer ¢
cemecTpa KypcoBas paGora P y . JK3aMeH
TeCTHPOBaHME OLICHKOM
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
AUCHHUILJIMHBI
1 2
Pa3nea 1.IloBTOpenne Kypca Bormpocs! k 3agery ¢ Bormpocs! k TectupoBanue,
MATeMAaTHKH OCHOBHOI IIKOJIbI | OLICHKOH YCTHOMY JOKJIaJ
o1pocy
[IpakTnueckue
3aJlaHus
Pa3nean 2. [Ipsimbie U mi1ockocTu | Borpocsl k 3a4ety ¢ Bormpocs! k TectupoBanue,
B nnpocrpancrBe. KoopamHatrbl | OLEHKOU YCTHOMY JOKJIaJ
1 BEKTOPBI B IPOCTPAHCTBE onpocy
IIpakTrueckue
3a/1aHMs
Pa3nen 3. OcHoBBI Bomnpocs! k 3auety ¢ Bonpocsr k TectupoBanue,
TPUTOHOMETPHH. OLICHKOM YCTHOMY JOKJIa]
Tpuronomerpuueckue onpocy
¢pyHxknun IIpakTuueckue
3aJlaHus
Pasznea 4. [IpouszBoaHas u Bomnpocsl k 3auety ¢ Bomnpocs! k TectupoBanue,
nepBoodpa3Has PyHKIUH OIIEHKO# YCTHOMY JOKJIaJ
onpocy
IIpakTrueckue
3a/1aHMs
Pazgea 5. MHOrorpaHHMKHU U Bomnpocsl k 3auety ¢ Bonpocsr k Tectuposanue,
Tesla BpalleHust OLIEHKOM YCTHOMY TOKJIa/]
onpocy
IIpakTueckue
3aJlaHus
Pa3nen 6. CTeneHnn u KOpHH. Bomnpocksl k 3auery ¢ Bonpocs! k TectupoBanue,
Crenennas, noxkasarejabHas OIIEHKO YCTHOMY TOKJIaJ
Jorapupmuyeckasi QyHKUHU ompocy
IIpakTueckue
3aJlaHus
Paznes 7. JieMeHTBI TeOpHH Bompocs! k 3agery ¢ Bormpocs! k TectupoBanue,
BEPOSITHOCTEH M OLIEHKO YCTHOMY JOKJIaJ
MATeMaTH4eCKOil CTATUCTUKH onpocy
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/IaHUM;
- HaIllMCaHUE JI0KJIa/10B.

[IpopaboTka KOHCIEKTa JIEKIIMI U y4eOHOU JIUTEepaTypbl OCYIIECTBISIETCS CTYJCHTAMH B
TE€YEHHUE BCEro EPUOa OCBOCHMSI TUCHUIUIMHBI I10CJIE U3YYEHUS] HOBOM TEMBI.

3amuTa NOpPaKTUYECKUX pabdoT MO TUMAM KOHTPOJIBHBIX 3a/laHuil  MPOU3BOAUTCA
CTYZICHTOM B JICHb UX BBIIIOJIHEHHSI B COOTBETCTBUU C IUIAHOM-TPAa(UKOM.

[IpenogaBaTens MOpoBepsieT MPAaBWIBHOCTH  BHIIOJHEHHUS  MPAKTUYECKUX  padoT
CTYJEHTOM, KOHTPOJUPYET 3HAHHE CTYJEHTOM NPOHJEHHOIO MaTepuaja C IOMOIIBIO
KOHTPOJIbHBIX BOITPOCOB UJIU TECTUPOBAHUS.

Bomnpocsl 11 TeKynero KOHTPOJisi 3HaHU# (YCTHBIH 01Ipoc)

1. Matpuubl, 1eiicTBUS HaJ MaTpULAMHU.

2. Onpenenurenu 1-ro, 2-ro, 3-ro nopsiakos. [IpaBuio TpeyroJibHUKOB.
3. Onpenenurenu n-ro nopsiaka. Teopema Jlamnaca.
4. ObpartHas MaTpuiia. AJITOPUTM HaXO0XIACHUS 00paTHON MaTpPHUIIBI.

5. Panr marpunpl. ANTOpUTM BBIYMCIIEHHUS paHra MaTpULbl C IOMOIIBIO 3JIEMEHTAPHBIX
npeoOpa30BaHUIA.

6. Cucrema IMHEHHBIX ypaBHeHUH. Meton oOparHoit MaTpuisl. Dopmynsl Kpamepa. Metoa
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 IIPE/EIIax.

12. IIpenen ¢pyHKIMU IPHU X, CTpEMSIIEMCS K 06CKOHEUHOCTH. 3amMeyaTesabHble npeiensl. Ynucio
e.

13. HenpepbIBHOCTh (YHKLIMU B TOYKE M Ha NMPOMEXYTKe. Touka HENpephlBHOCTU (DYHKIIMH.
Touka paspeiBa ¢(yHkmun. CBoiCTBa HempepblBHBIX (GyHKuui. llpupamenune aprymeHTa.
[Tpupamenue pyHkuuu.

14. ITpousBoanas ¢pyukuuu. Juddepennman pynkunu. ['eomeTpruyeckuii CMbICT IPOU3BOJHOM.
MexaHn4eCcKuil CMBICII IIPOU3BOIHOM.

15. Tabnuua npousBoaHbIX. [loHsATHE criokHON QyHKIMU. [Ipon3BoHAS CITOKHON PYHKIIMH.
16. Cxema uccnenoBanust ¢pynkiuu. Ob6nacte onpeneneHuss GyHKIUH. MHOXECTBO 3HAYEHUI
¢yHkuyn. YetHocTh ¥ HeueTHOCTh (GyHKIMU. Hynu @ynkuuu. IIpomMexxyTku 3HAKOMOCTOSIHCTBA
¢bynkuuu. Bospactanue u yObIBaHME (YHKLUHM, NPAaBUIO HAXOXKICHHUS IPOMEKYTKOB
MOHOTOHHOCTH. TOUKH 3KCTpeMyMa (QYHKIUH, IPABUIO HAXO0XKAECHUS SKCTPEMYMOB (PYHKIIUH.
17. Ilpons3BomHele BbIcHIMX MNOPSAKOB. Du3nueckuid CMbBICH BTOPOW  MPOM3BOAHOM.
HccnenoBanue pyHKINU C TOMOIIbIO BTOPOU MPOU3BOIHOM.

18. IlepBooOpa3znas. HeonpeneneHusiii uuTerpain. OCHOBHbBIE CBOMICTBa HEOIpPEIEIEHHOTO
WHTErpaa.

19. Tabnuua HeonpeaeIeHHBIX HHTETPAJIOB.

20. Meronpl MHTErpUpOBaHUSA: METOJ| HEMOCPEIACTBEHHOI'O HHTETPUPOBAHMS; METOJ 3aMEHBI
NEepEeMEHHO (METO/ MOJICTAHOBKH ); METOJT MHTEIPUPOBAHUS IO YaCTAM.

21. Omnpenenennelii uHTerpan. llonsaTue wuHTerpanpHOl cymwmbl. JlocTaTouHOE yClIOBHE
CYIIECTBOBaHMS ONPEIEICHHOr0 HHTErpaia (MHTErpUPYeMOCTH (QYHKIIUHN).

22. OCHOBHBIE CBOMCTBa ONMPEACICHHOTO MHTErpajia. [ 'eoMeTpuYecKuil CMBICI ONPEIETICHHOTO
UHTETpaa.

23. Mertoabl BBIYUCIEHUS ONpeneNeHHbIX uHTerpanoB. ®opmyna HeroTona-JleiiOnuna. 24.
['eomerpuueckue u puU3NUECKre MPUIIOKEHUS ONPEIEICHHOI0 HHTErpaa.
25. OyHKIUHA HECKOJIBKUX MEPEMEHHBIX. YaCTHBIE MPOU3BOIHBIE.
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26. Ilomstme  muddepeHuuanbHoro  ypaBHeHus. OOmiee W YacTHOE — pelIeHUE
nuddepernuanbHOro ypaBHeHus. HTerpanbabie KpuBble. 3anada Komm.

27. 3amauu, npuBosIKe K 1uddepeHnnanbHbIM yPaBHEHUSM.

28. Metoapl pemeHust tuddepeHInanbHbIX YPaBHCHH.

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

30. HeoO6xoaumeIii mpu3HAK cXO0auMOCTH psiaa. [Ipusnak cpaBHenus. [Ipusnak JlamamoGepa.

31. Ilonsarue 3Hakouepenyromerocs psaaa. Ilpuznak cxogumoctu Jleitbuuma.

32. AGcomoTHas U yCIOBHASI CXOJIMMOCTh 3HAKOTIEPEMEHHOI0 Psijia.

33. ®ynkuuoHaibHbIE psnel. CreneHHble psapl. OOIACTh CXOAMMOCTH CTEIICHHOTO psija.
Paznoxenune anemMeHTapHbIX QYHKIUH B psg MakiopeHa.

34. Tlouarue coObiTusi. JlocTOBepHBIE, HEBO3MOXHbBIC, COBMECTHbIC, HECOBMECTHBIE,
IIPOTUBONOJIOXKHBIE coObITHs. Kilaccuueckoe onpeneneHre BEpOsITHOCTH.

35. Teopema cioxeHus BeposiTHOcTeR. TeopeMa yMHOXKEHHSI BEPOSITHOCTEH.

36. CnydaitHas BenuyuHa. JMCKpeTHass W HENpepblBHAs ClydalHbIe BEJIWYMHBL. 3aKOH
pacripesiesieHus] JUCKPETHON Ciay4ailHOW BemuuMHBL. MHTerpambHass (yHKIMS pachpeaeieHUs
HEMPEPHIBHOW CIIy4ailHON BEJIUYUHBI.

37. MareMaTH4ecKOe 0KUJaHUE TUCKPETHON CIlydailHOM BEIMYMHBI.

38.0TkiIOHEHHE Ciy4yallHOM BenMYMHBL. Jlucrnepcus JIUCKPETHOM CiIy4ailHOM BEJIWYMHBI.
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 GopMbl B UCKYCCTBE.
. F'eomerpus JIo6baueBCKOTo Kak MpUMEp aKCHOMAaTHYECKOH TEOPHH.
. 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 MPOUCXOKICHUS (Te€OMETpHUsl Macc, SKCTpeMaJIbHbIE 3a/1a4H).
14. 3nakoMcTBO ¢ rpadamu
15. HTerpan u ero NpuMeHEHHE B )KU3HU YEJIOBEKA.
16. Vcnonb3oBanue u npuMeHeHne quddepeHnnaibHbIX YpaBHEHHH.
17. Ucnonp3oBaHUE MATPUL] IPU PELIEHMH SKOHOMHUYECKUX 3a/1a4.
18. UccnenoBanue neHTl MEOMyca 1 €€ CBOMCTB: 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 €€ IPUEHEHNE B )KU3HH YeJIOBEKa.
22. Marudeckue KBaJpaTbl
23. Maremaruka B apxutektype. [InatonoBsl Tena. CUMMETpUS U TAPMOHUS OKPYKAFOIIETO
MUpa.
24. MaTeMaTHKa Ha IaXMaTHOH JOCKE.
25. Maremarudeckas JIOTUKa U €€ JOCTH)KEHHUS.
26. MaTeMaTH4eCcKHe pacCyKJICHHS U JOKa3aTeIbCTBAa B MATEMATHKE.
27. Marpuna u ee IpuMEHEHHE.
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 pazaeny «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

23



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. Haiiiure 4ucIio HeiblX OTPHIATENBHBIX pelnennii HepaBencTBa lg (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. ®ynkius y = log 4 (X — 6) siBisercs:
-BO3pacTarouien

- yObIBaroeit

16. Cpasaure: log og 5 mlogog 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 HOyry, JJIMHA KOTOPOTO paBHA paguycy

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 MOPSKE BO3PACTAHMUS: 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].

- JIr0601 BEKTOp MOXKHO Pa3yIOKUTh IO JBYM IPYTMM HEKOJUIMHEAPHBIM 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 crieyromux yTBepKaeHU BepHbI?

- 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 ABISIOTCS 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 COBIAJAIOT, €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 MEX1y HAaKJIOHHOHN M MPSIMOMN B INTIOCKOCTH

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

- TpU NapaJljieIbHbIC MPSIMbIE

- TPY TIOTIAPHO TIEPECEKAIOIINECS PSIMbIC

- YETBIPE TOUYKHU

7. IlpsiMast riepecekaeT MIOCKOCTh, €CIIM MPSMasi ¥ TUIOCKOCTb. . .
- 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:

- BBITYKJIBIII MHOTOI'PaHHUK Ha3bIBA€TCS IIPABUIIBHBIM, €CJIA €r0 TPaHU SIBIISIFOTCS IPAaBUIIbHBIMU
MHOT'OYTOJIbHUKAMH C OJJHUM U TEM K€ YHUCIIOM CTOPOH U B KaXXJOW BEPIINHE MHOTOIPAHHUKA
CXOJIUTCS OZJHO M TO e YHCIo pedep

- IpaBUJIbHAS TPEYTOJIbHAsA MUpaMUa U IIPABUIBHBIA TETPadAp — 3TO OJHO U TO XKe

- IJI011a/1b OOKOBOW MOBEPXHOCTU MUPAaMU/Ibl paBHA IPOU3BEACHUIO IEPUMETPA OCHOBAHUS Ha
BBICOTY

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

- MeJUaHOU

- anoemoit

11. CpoiicTBO mUpaMH/Ibl: €CIIU JIBE TPAHU MUPAMU/IbI IEPIEHAUKYISPHBI OCHOBAHHUIO, TO UX
JIMHUS NIEPECCUCHMUS SBIIAETCS

- BBICOTOM NMUPAMH/IBI

- anoeMoii MUpaMHU/IbI

- paguycoM OKPYKHOCTH, OITMCAHHOM OKOJIO OCHOBAHUS

12. Ecnu GokoBbIe peOpa Mpu3Mbl HepHeHANKYIIPHBI OCHOBAHUIO, TO IIPHU3Ma SIBIISIETCS:

- HAKJIOHHOHU

- IPaBUJILHOU

- IpsIMOM

- BBIIIYKJION
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13. Y npu3mbl 60koBBIE pebpa:

- 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 OKPY>KHOCTEH KPYroB, 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 KPYTOB H BCEX OTPE3KOB, COSTUHSIONINX TOUYKHA KPYTOB
Ha3bIBACTCS:

- KOHYCOM

- IIapom

- HAJTUHAPOM

- chepoit



3ananus no pasjaeny «Teopusi BeposiTHOCTEI»

1) buatnonuct 8 pa3 crpenser Mo MUIIECHSIM. BepodaTHOCTh NonajgaHus B MUIIEHb IIPU OJAHOM
BoIcTpene paBHa 0,65. Haiinute BeposTHOCTH TOro, 4TO OMATIOHUCT NepBble 4 pa3za noman B
MHUIIIEHH, a IIOCJIECIHUE YEThIpE IPOMaxXHYyJICs. Pe3ylbTaT OKpyIriuTe 10 COTHIX.

2) BeposSsTHOCTh TOTO, YTO HOBBIM CKaHEp MPOCIYKUT Oosble roja, pasHa 0,94. BepostHOCTh
TOTO, YTO OH TPOCITYXHUT O0JbIe NBYX jeT, paBHa (0,87. HaliquTe BEpOATHOCTH TOTO, YTO OH
IPOCITY>KUT MEHBIIIE ABYX JIET, HO O0JIbLIe roja.

3) KomGoit JI>)koH momagaeT B MyXy Ha CTeHE ¢ BepoaTHOcThio 0,7, ecnu cTpenser u3
IPUCTPEJIIHHOTO peBoibBepa. Ecnu J[OH cTpenser U3 HENpUCTPEISHHOIO PEBOJIbBEPA, TO OH
nomnajgaer B Myxy ¢ BepostHocThio 0,2. Ha cronme nexut 10 peBOiIbBEpOB, U3 HUX TOJBKO 5
npuctpensiaabie. KoBOoit [IKOH BUIUT Ha CTEHE MyXy, HayJady XBaTaeT MEPBBIHA MONaBIIUNACS
PEBOJIBBEP U CTpeisieT B Myxy. Haliaure BepoATHOCTB TOTO, 4TO [[XKOH IpOMaxHETCS.

4)Ilepen nayanom GpyTOOIBHOTO MaT4a CyJbsi OPOCAET MOHETKY, YTOOBI ONPEACIUTh, Kakas U3
KOMaHJ HayHET urpy ¢ MadoM. Komanna «buosor» urpaer Tpu Matda ¢ pasHbIMH KOMaHIaMHU.
HaiiguTe BEpoSITHOCTB TOTO, 4TO B 3TUX Hrpax «brojaory mpourpaeT kpeduii pOBHO OJIUH pa3.

5) Ha pok-¢dectuBane BBICTYNarOT IPYIIbl — [0 OJHOM OT KaXJOW M3 3asBJICHHBIX CTPaH.
[Topsimox BbICTYyIIEHUST onpenensierca xpedueMm. KakoBa BepoATHOCTb TOro, 4Tro rpylma H3
@panuuu Oyner BoicTynarh nocie rpynnsl u3 CHIA u nocne rpynnel u3 Kananel? Pesynbrat
OKPYIJIUTE J10 COTHIX.

6) IIpu aprunepuiickoll cTpenbbe aBTOMaTHyecKas cucTeMa JefnaeT BelcTpen mo uenu. Eciu
1[eJIb HE YHUUTOXKEHA, TO CUCTEMA JIeJIaeT OBTOPHBIN BhICTpeEIl. BbICTpesbl OBTOPSAIOTCS 10 TEX
op, Moka Ieab He OylneT YHHUYTOXeHa. BeposATHOCTh YHUUYTOXKEHHs HEKOTOPOM Lenu Mpu
nepBoM BeicTpesie paBHa 0,2, a mpu kaxjaom mnocienyoomeM — 0,9. CKOJIBKO BBICTPENOB
notpelyeTcst JUIst TOro, 4ToObl BEPOATHOCTh YHHUUTOXKEHUS Lienu Obuia He MeHee 0,957

7) UtoObl IpOITH B CIEAYIOUIMA KPYI COPEBHOBAaHHM, QyTOOIBEHONW KOMaHAE HY)XHO HaOpaTh
XOTsl Obl 7 OYKOB B JIByX Mrpax. Eciiu koMaH/a BBIMIPHIBAET, OHA MOJIy4aeT 6 OYKOB, B Clydae
HU4be — 1 ouko, ecim npourpsiBaeT — 0 oukoB. Haligute BEpOATHOCTH TOrO, YTO KOMaHIE
yAacTCsl BEIUTHU B CIIEYIONMIUN KPYT cOpeBHOBaHMM. CunTaiTe, 4TO B KAXK/I0M UTPE BEPOATHOCTH
BBIMIPBIILIA U IPOUTPHIIIA OJUHAKOBHI U paBHbI 0,4.

8) Ilo otr3biBaMm nokymnareneit Mrops MropeBuy onieHn HaA€KHOCTD IBYX MHTEPHET-Mara3uHoB.
BepoaTHOCTH TOrO, YTO HYKHBIM TOBap AOCTaBAT M3 Mmara3uHa A, pasHa 0,81. BepositTHOCTB
TOTO, YTO ITOT TOBAp JIOCTaBAT W3 MarasuHa b, paBua 0,92. Urops Wropesuu 3akazanm ToBap
cpazy B oboux marazuHax. CuuTasi, YTO MHTEpHET-MarasuHbl paboTal0T HE3aBUCHMO JPYT OT
Jpyra, HailiuTe BepOATHOCTh TOTO, YTO HU OJIMH Mara3uH He J0CTaBUT TOBAp.

9) BeposTHOCTH TOTO, YTO HOBBIM MPUHTEP B TEUEHHUE T'0/1a TIOCTYNUT B FApaHTUHHBIA PEMOHT,
paBHa 0,072. B nexoropoM ropone u3 1000 mpogaHHBIX HPUHTEPOB B TEUEHUE Troja B
rapaHTUHHYIO MacTepcKyro mocTynuwio 73 mryku. Ha ckonbko oTiMuaercs dacToTa COOBITHS
«TapaHTUHUHBIM PEMOHT» OT €ro BEPOSITHOCTH B 3TOM ropoje?

3ananus no pasneay «/JlucKkpeTHas MaTeMaTHKA

1. Tano muoxectBO E(1, 2, 3, 4). CocunTarh 4nCiI0 NEPECTAHOBOK U CTEHEPUPOBATh UX.

P,
R
3. B doprenbsinHOM KpyKke 3aHUMaroTcs 10 yenoBek, B KpyKKe XyA0KECTBEHHOIo ciioBa — 15,
B BOKaJIbHOM Kpyxke — 12, B ¢otokpyxkke — 20 yenoBek. CKONBKMMHU CIIOCOOAMH MOXHO
COCTaBUTH Opuraay u3 4 4Tenos, 3 MUAHUCTOB, MATH MEBIOB U OJHOTO doTorpada?
4. Nanet 40 uncen. 3 Hux 10 uucen kpatusl 3, 15 yncen kpaTHel 2, 20 4yncen HE KpaTHBI HU 2,
HU 3. CkoibKo cpeau naHHbix 40 yncen, KpaTHbIX 67
5. Andasut miemenu Mym60-FOM60 cocrout u3 3 OykB A, b, B. CnoBoM sBnsieTcss nrobast
MOCJIEIOBATEILHOCTh W3 He Oosiee ueM 4 OykB. CKOJIBKO CJIOB B cjoBape TuieMeHu Mymoo-
FOM607?

2. Haiitu 3Ha4eHNE BBIPAKEHUS:
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6. CnoBo — mio0ast KOHEYHas IOCIIEAOBaTeNbHOCTE OYKB pycckoro andasuta. BrricHure,
CKOJIBKO Pa3jMYHBIX CIIOB MOKHO COCTaBUTh U3 CIIOBA «MaTeMaTHKa»?
7. Ha 6an B CankTt-IlerepOypr npuexana u3BecTHass MOJAHHIIA KHATHHS PocToBckas. HekoTopsie
bpeitnuHbl, y3HaB 00 ATOM, KYNWIM ceOe TakuWe K€ TOJBECKH, Cepbr'M M Kojbia. M3 115
¢peiinuH, MPUCYTCTBOBABIINX Ha 0any, 31 ObUTa B TAaKHX XKe MOJBECKax, 45 — B cepprax u 50 — B
KoJblax. 36 (peilsinH Haaeau MOABECKH M CepbIH, 23 — HaAENW IMOJBECKH W Kojbla, 27 —
KOJIbIIA U CEPhTU. A CAMBIMHU MOJHBIMHU OKA3aJHCh 15 (peinH, KOTOphIE HA/ISIH U MMOABECKHU, U
Cepbry, M KOJIbLIA, TAKUE K€ KaK y KHATUHU PocToBckoil. Ckonbko (ppeiiuH He 3HAJIO0 0 Ipuesie
KHATUHU PocTOBCKOI?
8. BpImuIuTe MHOXECTBO YIOPSIOYECHHBIX MAp U HA4YePTUTE OPHUEHTUPOBAHHBIN 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
YMeHHUs U 3HaHUA
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 u mkasna oueHnBanus (YCTHBIH 0NIPOC)
Ounenka
«OTJIUYHO» «X0poIo» «Y/AOBJIETBOPUTEJIbHO» | «HEYI0BJIETBOPUTEIbLHO»

Tewma packpsiTa B
ITOJIHOM 00BEME,
BBICKa3bIBaHUS
CBSI3aHHbBIE U
JIOTHYHBIE,
HCIOJIb30BaHA
HayyHas JIEKCHKa,
MIPUBEICHBI
npumepsl. OTBETHI
JIaHbI B TOJTHOM
o0beMe.

Tewma packpsiTa He
B IIOJTHOM O0BEME,
BBICKA3bIBAaHUS B
OCHOBHOM
CBSI3aHHBIE U
JIOTUYHBIE,
HCIIOJIb30BaHa
Hay4yHas JIeKCHKa,
MIPUBE/ICHBI
npuMepsl. OTBETHI
Ha BOIPOCHI JTAHbI
HE B IOJIHOM
obneMme.

Tema packpsiTa
HEZ0CTaTOYHO,
BBICKa3bIBAaHUS
HECBSI3aHHBIE U
HenornyHele. Hayunas
JIEKCUKA HE
UCIIOJIb30BaHa, He
IIPUBENICHBI IPUMEDPBI.
OTBeTHI Ha BONPOCHI
3aBHCAT OT IIOMOILU CO
CTOPOHBI
IpenoaaBaTels.

Tema He packpsITa.
Jloruka usnoxxenus,
MMPUMEPHI, BBIBOABI 1
OTBETHI HA BOIIPOCHI

OTCYTCTBYIOT.
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Kputepun u mkaJa oneHuBaHNus (BBINOJHEHHE IPAKTHYECKHUX 3a/1aHU )

Onenka
«OTJINYHO» «XOpOouIo» «yJI0BJIETBOPUTEJIBHO)» | «HEYI0BJETBOPHUTEIbHO)
[To pemenuro 3agaun | I1o pewenunto | [To pemenuto 3amauu nan | 3agaya HE peuieHa

JaH HpaBHHbeﬁi 3aJa4u

OTBET Y | MpaBWJIbHBIN clieaH BBIBOJ
HO HE
ClieJIaH BBIBOJ

Pa3BEPHYTHIN BBIBOJ | OTBET,

JaH YaCTHYHBIN OTBE€T, HC | IIOJJHOCTBIO

Kputepun 1 mkaja oneHuBaHus (IOKJIAAbI)

Onenka

Kpurepum oneHku nqokiana

«OTJIHYIHO»

1. Cobmonenue hopManbHBIX TPeOOBAHUN K TOKIIATY

2. 'paMOTHOE 1 MTOJTHOE PACKPHITHE TEMBI;

3. CamocrostensHOCTH B paboTe  Haa  JOKIAIOM
(ucnonp30BaHME OKIIAI0B U3 ceTh HTepHET 3arpeniaercs).

4. VYwmenuwe pabotatb C yueOHOH, mNpodeccuoHANTbHON
JIATEPaTypOu.

5. Ymenue paboTaTh ¢ IEpUOJUUECKON JIUTEPATYPO.

6. YMmenue 000011aTh, A€7IaTh BEIBOBI.

7. YMenue opopmisaTe OuOIHOrpadmuecKre CIuCcOK K TOKIaTy
B cooTrBerctBue ¢ TpeboBanusmu ['OCT P 7.1.-2003
«bubnmorpaduueckas 3anucek. bubanorpaduueckoe onucanue.
OO6mmue TpeGoBaHMs U MPaBUIIa COCTABICHUSY.

8. Cobmoienne TpeboBaHnil K 0OPMIICHHIO TOKJIA/IA.
9.YMeHue KpaTtko H3J0XKHUTh OCHOBHBIE MOJIOKEHUS AOKIaaa
IIPU €T0 3aIuTe.

10. MnnrocTpanus 3aiuThl JOKIaAa MPe3eHTaINeH.

«XOpOLIO0»

1. CoGmoienue popManbHbIX TpeOOBaHUN K AOKIALy

2. 'paMOTHOE ¥ TTOJTHOE PACKPHITHE TEMBI;

3. CamocrosarenbHOCT B paboTe  HaJx  JOKJIAJIOM
(ucmonp30BaHMUE OKIIAOB U3 ceTh HTepHET 3amperniaercs).

4. VYwmenue pabotatb ¢ ydeOHOH, mpodeccHOHANTBHOM
JIUTEPATYpPOl.

5. Ymenue paboTaTh ¢ IEpHUOJUUECKON IUTEPaATypOH.

6. He momHO 0000111€H U c/iefiaH BBIBO/I.

7. He touno odopmieHn Oubanorpaguyueckuil CHIHUCOK K
Joksaay B cootBercTBUe ¢ TpeboBanusmu 'OCT P 7.1.- 2003
«bubnmorpaduueckas 3anucek. bubanorpaduueckoe onucanue.
OO6ume TpeGoBaHuUS U MTPABUIIA COCTABICHUSY.

8. He mosHO cobmtoiens! TpeOoBaHUs K OPOPMIICHHUIO TOKIIaa.
9. He yerko cdhopmMHpOBaHbI KpaTKHE€ OCHOBHBIE IMOJOKEHHS
JIOKJIa/Ia TIPY €TO0 3aIuTe.

10. MnutrocTpanus 3anThl 0KIaa MPe3eHTalueH.

«YAOBJIETBOPUTEIBHO»

1. Cobmronenue GpopManbHbIX TpeOOBAHUIA K JOKIALy

2. I'paMOTHOE ¥ TIOJIHOE PACKPBITHE TEMBI;

3. CamocrostensHOCTh B paboTe  HaaA  JOKIAJAOM
(ucmonp30BaHME OKIJIAOB U3 ceTh VIHTepHET 3amperniaercs).

4. He mnomHo wu3y4eHbl y4eOHas, NpodeccuoHaNbHas
JUTEeparypa.
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5. He nosiHO U3ydeHa nepuoandecKas JIuTeparypa.

6. He 0000111€HBI 1 HE KOHKPETU3UPOBAHBI BBIBOIBI.

7. He touno odopmieH Oubmuorpaduueckuii CIHUCOK K
noknaay B cootrBercTBue ¢ TpedoBanusmu ['OCT P 7.1.- 2003
«bubnuorpaduyeckas 3anuck. bubnuorpaduueckoe onucanue.
OO6ue TpeGoBaHuUs U MPABUIIA COCTABICHUSY.

8. He cobmroieHHbI TpeOoBaHUS K OPOPMIICHHUIO JTOKJIaa.

9. He 4etko chopMUpOBaHBI KpPaTKHE OCHOBHBIE ITOJIOKEHUS
JIOKJIa/Ia TIPY €TO0 3aIuTe.

10.  WMnmroctpaumst — 3amuMThl  JOKJIaga  Ipe3eHTauuen
OTCYTCTBYET

«Hey/l0BJIeTBOpPUTEJbHO» | He mpencraBmil noknajg MO COOTBETCTBYIOLIMM KPUTEPHUIM
OLICHUBAHUs

6.4.2. KOMILIEKT OLIEHOYHBIX CPEJCTB JIJISI IPOMEXYTOYHOM
ATTECTAIIMAN

IIpumepHBIEe BOIPOCHI K 3a4€Ty ¢ OLCHKOH
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, OmNepaly HaJ MHOXKECTBAMH W HMX CBOMCTBa. [uarpammer Diiepa — Benna.
IIpuMeHEeHNE TEOpETUKO-MHOXKECTBEHHOIO ammnapara Juisd ONMCaHUs pealbHBIX IPOLECCOB U
ABJICHUM, NpPU pELIeHMH 3aJad U3 JApPYyrux y4yeOHbIX mnpeameroB. OrpenencHue, Teopema,
CBOMCTBO MaTeMaTHYECKOro 0ObEKTa, CIEJICTBHE, 10KA3aTeIbCTBO, PABHOCUIbHBIC 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. Anrebpandeckas W TpUTOHOMeTpUyecKas (OpMBI 3allMCH  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 HepaBeHCTB. (OCHOBHBIE METOJbl pELIEHMs] [OKa3aTeNbHbIX W
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. [IpumMeHeHHe 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 M HAMMEHBIIEro 3HaueHWH HempepbhlBHON (yHKIMHM Ha oTpes3ke. [Ipumenenue
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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 TnepBooOpasHbIX. MHTEerpan. I'eoMeTpu4ecKuid 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. MaTeMaTHieckoe
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 OCTPOEHUH 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 IPSAMBIE B IIPOCTPAHCTBE; MAPAJLIENBHOCTh TPEX MPSIMBIX; NApauIeIbHOCTb
npsMoil U mockoctu. [lapamiensHoe W LEHTpAIbHOE NMPOSKTHPOBAaHUE, U300pakeHne (Guryp.
OcCHOBHBIE CBOICTBA MapajieIbHOIO NMPOEKTUpOoBaHus. M300paxenue ¢uryp B mapauieiabHOR
IIPOCKUMHU. 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, MPOEKIU (PUIYphI HA IIIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIOCKocTer. Teopema
o Tpéx nepneHaukyisapax. 44 IlpumepHas pabouas nmporpamMMa Yribl B IPOCTPaHCTBE: yroi
MEXAYy IpsSMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YroJI, 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 Buasl 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 TOBEPXHOCTH 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 IpaBWIbHAs NHMpaMuja; IpaBWIbHAs TPEYrojibHas NHpaMuia W TNPAaBUIbHBIN
TeTpadap; Kyo0. IlpencraBieHue o MNpaBUWIIbHBIX MHOTOTPAaHHHMKAX: OKTajdap, MOJAEKadap U
UKOCadlp. BrluMcieHne >1€MEHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHanu, yriasl. [linomans
OOKOBOI MOBEPXHOCTHU U MOJHOM 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, CAMMETPUSl 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 HAIIPABICHHBIE BEKTOPBL. PaBeHCTBO BEKTOPOB. JlelcTBuUs
C BEKTOPAaMH: CIIOKEHWE W BBIYMTAHUE BEKTOPOB; CyMMa HECKOJIBKHMX BEKTOPOB; YMHOXEHUE
BEKTOpa Ha umciio. CBOWCTBA CIIOKEHUs BEKTOpOB. CBOICTBA yMHOXEHHS BEKTOpa Ha YHUCIIO.
[TonsiTne koMmIlaHapHble BEKTOpbl. [IpH3HAK KOMIUTAaHAPHOCTH TPEX BEKTOpoB. IlIpaBuiio
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napajuienenunena. Teopema O pa3loKEHUU BEKTOpa MO TPEM HEKOMILJIAHAPHBIM BEKTOpaM.
[IpsamoyronbpHasg cucremMa KoopAuHAT B npoctpaHcTBe. KoopawHaTel BekTOopa. CBSI3b MEXIY
KOOpJMHATaMU BEKTOpa M KOOpAMHATaMU TOYEK. YTosl Mexay BekTopamu. CkaisipHoe
npousBeneHue BeKTOpoB. Tenma BpameHus [loHsaTus: muIMHApUYEecKas MOBEPXHOCTH,
KOHHMYECKasi TOBEPXHOCTh, Cdepuueckas IOBEPXHOCTh, oOpasyrolue MoBepxHocTed. Tema
BpallleHus: HWIMHIP, KOHYC, YCeUEHHBIN KOHYC, cepa, map. B3aumHoe pacnonoxxeHnue cdepbl
U IUIOCKOCTH; KacaTelbHasl IJIOCKOCTh K cdepe. M300pakeHue Ten BpamieHHss Ha IUIOCKOCTH.
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 MNPHU3MBI, HWIMHIpA, NHpaMuibl U KoHyca. OObEM mapa u
m1apoBoro cermMeHTta. KomOuHanum ten BpameHus U MHOTOTrpaHHHUKOB. Ilpu3ma, BnucaHHas B
HWIMHJP, OnucaHHas okojo uunuHapa. Ilepeceuenue cdeprl u mapa ¢ miockoctbio. Kacanue
mapa u chepsl MI0CKOCThIO. [loHATHE MHOrOrpaHHHMKA, OMHCAHHOTO OKOJIO c(epbl, 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 mompodus, romorerusi. Pemenue 3agad Ha
IUIOCKOCTH €  MCIOJb30BAaHMEM CTEpEOMETpUYecKuX MeTojoB. IlocTpoeHue ceueHuit
MHOTOTPAaHHHUKOB ¥ TEJ BPAILLEHUS: CEUCHUs HUINHIpa (MapajUIeIbHO U MEPIEHANKYIISIPHO OCH),
CeUeHHUs KOHyca (MapajyielbHOE OCHOBAHHUIO M MPOXOJSIIEE Yepe3 BEPIINMHY), CEUEHUs Ilapa;
METOJIbI MOCTPOCHUS CEUEHUN: METOJ| CIEAO0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METO]
IepeHoca CeKylell IIocKkocTh. BekTopsl M KOOpAMHATHI B MpPOCTpaHCTBE BekTophl B
npoctpanctBe. Ormepanuu Haja BeKTopaMu. BekTopHoe yMHOXKeHHE BekTopoB. (BolCTBa
BEKTOPHOI'0 yMHO)XeHHUs. [IpsimoyronbHasi cuctema KOOpAMHAT B npocTpaHcTBe. KoopauHaTsl
BeKkTopa. Paznoxenue Bekropa mo 0Oaszucy. KoopauHaTHO-BEKTOPHBIH METOJ MPU PEIICHUU
reoOMEeTpUYeCKUX 3amad. J[BmKeHus B MpocTpaHCTBe J[BumkeHus mpoctpaHcTBa. OTOOpaskeHHUs.
JIBuxkenust u paBeHCTBO (uryp. Ob1mue cBoiicTBa ABMKEHUN. Buibl IBUKEHUI: TapauieIbHbINH
NEepeHoC, IEHTpaJbHAs CHMMETpPHUS, 3€pKaJbHAs CHMMETPHs, IOBOPOT BOKPYT TPSMOH.
[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 OINBITBI C PaBHOBO3MOXKHBIMU
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 OmHOomMa HproroHa. Cepus HE3aBHUCHMBIX HCIBITAHUN
bepuyniu. Cryuaiinblii  BbIOOp W3 KOHEYHOM coBokynmHocTH. CiydaiiHas BeNMYHHA.
Pacnipenenenune BepositHocTed. Jlumarpamma pacnpenenenus. Omnepanuu Haja ciaydailHbIMU
BeIMYMHaMU. buHapHas ciydaiiHas BenuuuHa. [IpuMmepsl pacnpeneneHuil, 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). MaremaTHuecKkoe OXUIaHWE OWHApHOW CiydyallHOW BelWYMHBI. MaremaTHueckoe
OKHUJAaHHE CYMMBbI CIIy4alHBIX BEIWYMH. MaremMaTHuecKoe OXXKHJAHHE TE€OMETPUYECKOTO U
OMHOMMAJIBHOTO pacnpeaenaeHuid. Jlucnepcust 1 cTaHJapTHOE OTKIOHEHUE CIIy4alHOM BeTMYUHBI
(pactipenenenunsi). Jlucnepcust OMHAPHOW CIy4alHOW BENMYMHBI. MaTeMaTudecKkoe OXKHJaHhe
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IPOU3BENECHUS M JUCIEPCUS CYMMbl HE3aBHCHMBIX CIIy4alHbIX BelIMYMH. J[lucnepcus u
CTaHJapTHOE OTKJIOHEHHEe OWHOMHAIBHOTO pachpenenenus. Jlucnepcus W cTaHIapTHOE
OTKJIOHEHUE TeOMETpUIEcKOro pacnpenenenusi. HepasenctBo YeoOrniméBa. Teopema YeOpimépa.
Teopema bepuymu. 3akoH 00bIHX YKces. BeIOOpOUYHBIN MeTOA Hcciaea0Banuil. BeiOopouHbIe
xapakTepucTuki. OlLEHUBaHUE BEPOSITHOCTH COOBITHS MO BHIOOpOYHBIM JaHHBIM. lIpoBepka
MPOCTEUIINX TUIIOTE3 C IOMOIIBK HM3YYEHHBIX pacnpeneneHuil. HempepbiBHbIE ciydaiiHble
BenuuuHbl. [Ipumeppl. @DyHKUMS IUIOTHOCTH BEPOSTHOCTU paclpenenacHus. PaBHomepHoe
pacupeneneHue U ero CBOMCTBA. 3ajauyd, NPUBOASIIME K IOKA3aTEIbHOMY pACIPEEICHUIO.
3anauy, NPUBOASAIINE K HOPMAJIbHOMY pacipeaencHuto. OyHKIUS IUIOTHOCTU BEPOSITHOCTH
MOKAa3aTeNbHOIO  pacmpeneneHusi, (GYHKIUS  IJIOTHOCTH  BEPOATHOCTH  HOPMAIbHOTO
pacnpenenenuss. @OyHKUOUSA I[UIOTHOCTM U CBOWCTBA HOPMAJIbHOIO  paCIpElCsICHUS.
[TocnenoBaTenbHOCT,  OJAMHOYHBIX  HE3aBUCHMBIX  COOBITUH. 3amaud, MNOPUBOAAIIUE K
pacupenenenuto [lyaccona. KoBapuanus aByx ciydaiiHbix BenuduH. KodddummenT nuHeiHoi
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 olleHUBAHNUS NPOMEKYTOYHOM aTTecTAllMU

IIIka/a 1 KPUTEPHH OLEHKH (324eT ¢ OLEHKO)

OTtin4Ho Xopowo YaosierBopurebHo | HeyaoBiaerBopurenbHO

1. I[TostHO pacKpbITO 1. OTtBer 1. HenonHo nnmn 1. ConepxaHnue marepuaia
coJiepKaHue BOIIPOCOB yJIOBJIETBOPSIET B HEMOCJIE]0BATEIIbHO HE PacKpbITO.
ouiera; OCHOBHOM PacKpbITO 2. Ommbxu B
2. Marepuai u3noxeH TpeOOBaHUAM Ha coJiepKaHue OIpeIeIeHUH MOHATUH, He
IpaMOTHO, B OLICHKY «5», HO TIpH MaTepuaia, HO HCII0JIb30Bajach
oIpeielIeHHON 3TOM MOXET UMETh IoKa3aHo ol1ee TEPMUHOJIOTHS B OTBETE.
JIOTUYECKOMN cleayolue IIOHMMAaHKE BOMpoca U
[10CJIEI0BATEIbHOCTH, HEJO0CTaTKU: MPOIEMOHCTPUPOBAHBI
IpaBWIBHO UCIIONB3YeTCs | 2. B u3noxxenuu YMEHHUS, 10CTaTOYHbIE
TEPMUHOJIOTHS, JIOTIYIIEHbI HEOOIbIINE | AJIS AaJIbHEHIIEro
3. IlokazaHo ymeHue npoOenbl, He YCBOEHHsI MaTepuaa.
WUTIOCTPUPOBATH MCKa3UBIINE 2. Umenuch
TEOPETUYECKHE coJiepXKaHue OTBETa; 3aTPyIHEHUs WU
ITOJIOKEHUS 3. Jlony1ieHsl OJIUH - JIOTTYIIIEHbI OLTNOKH B
KOHKPETHBIMU JIBa HeZl04eTa pu OTpeielIeHu !
pUMepaMu, IPAMEHATh | OCBEIIEHUH OCHOBHOTO | MOHATHH,
UX B HOBOI cuTyaIuu; CoJiepKaHus OTBETa, UCTIOJIb30BaHUHU
4. IIpo1IeMOHCTPUPOBAHO | UCIIPABJICHHBIE 110 TEPMUHOJIOTHH,
YCBOEHHUE PaHEe 3aMEYaHUI0 UCTIpaBJIEHHBIE TOCIIE
U3y4EHHBIX 9K3aMEHaTopa; HECKOJIbKUX
COITYTCTBYIOIIUX 4. lonyuieHsl omuOKa | HABOASIIMX BOIPOCOB;
BOIIPOCOB, uim OoJiee IByX 3. Ilpu HenonHOM
c(OpPMHPOBAHHOCTH HE/I0YETOB MPH 3HAaHUH
YMEHUH U 3HAHW; OCBEILEHUU TEOPETUYECKOTO
5. OTBeT npo3Byyan BTOPOCTEMEHHBIX MaTepHala BbIsBICHA
CaMOCTOSITENIbHO, 0€3 BOIIPOCOB, KOTOpHIE HeJ0CTaTOYHas
HaBO/IAIIUX BOIPOCOB. JIETKO MCIIPABIISIOTCS c(OpMHPOBAHHOCTD

10 3aMEYaHUI0 YMEHUU U 3HAHUI.

HK3aMeHaTopa.
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