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

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

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

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

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

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

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

® OBJAJEHUE MAaTeMaTHMYECKUMH 3HAHMSAMM M YMEHUSMH, HEOOXOJUMBIMU B I1OBCEIHEBHON
KHU3HH, JJI U3YYEHUs ILKOJIbHBIX €CTECTBEHHOHAYUYHBIX MUCLMIUIMH Ha 6a30BOM ypOBHE, AJIS
noiydeHuss oOpa3oBaHus B OOJNACTSIX, He TPEOYOMMX YrIIyOJeHHOH MaTreMaThu4ecKon
MOJITOTOBKH;

® BOCHUTAaHHME CPEACTBAMU MaTEMaTHUKU KYJIbTYpbl JIMYHOCTH, IOHMMAHUS 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 TPENOJABaHWE JUCLUIUIMHBI peaTu3yerT
CIIENYIOIINE 3aJa4H:

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

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

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

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

® OBJIaJICHUE HaBbIKAMU HCIIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM MpPU PELICHUU
3a1a4



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

JIMYHOCTHBIX:

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

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

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

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

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

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

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

® TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSITEJIbHOM TBOPUECKOM U OTBETCTBEHHOMN JEATENbHOCTH;

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

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

MeTanpeaMeTHbIX:

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

®  CaMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEITEIbHOCTD;

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

e BBIOMpATH YCHELIHbIE CTPATErMH B PA3IUYHBIX CUTYaLlUsX;

e YyMEHHE 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, CTIOCO0AX OMMCAaHUS SIBJICHUN pealbHOr0 MUpPa Ha
MaTEeMaTUYECKOM SI3BIKE;

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

¢ [IOHUMaHHE BO3MOXHOCTU aKCMOMATUYECKOTO MOCTPOCHHS MATEMAaTUYECKUX TEOPHUIA;

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

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

[I0Ka3aTeNbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB, UX CHCTEM;

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

e chOpMHPOBAHHOCTD IPEJICTABICHU 00 OCHOBHBIX MOHATHSAX MAaTEMAaTHUYECKOTO aHaW3a U UX
CBOMCTBAxX, BIAQJICHHE YMEHHEM XapaKTepHu3oBaTh NoBeleHHE (YHKIUH, 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 pAClIO3HABATh TCOMETPHUICCKUC (bnrypbl 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 SBIECHUSAX, MUMEIOIIUX 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 BEIUYUH;

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

Ymers:

e  OIIEpUPOBATH NOHATUAMU: OIIPENEIECHUE, AaKCHOMA, TEOPEMA, CIIEICTBUE, CBOWCTBO,
MPU3HAK, J0KAa3aTelbCTBO, PABHOCWIbHBIC (OPMYITHPOBKHU; (GOpMyIHpoBaTh OOpaTHOE W
IIPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAWTH IPUMEPBI M KOHTPIPHUMEPHI, HCIIOIb30BATH
METOJI MAaTeMaTH4E€CKOW MHIYKIIMH; MPOBOAUTH JTOKA3aTEIbHBIE PACCYKICHHUS IMPU PELICHUH
3a/1a4, OLIEHUBATh JIOTUYECKYIO IIPABUIIBHOCTD PACCYXKICHUI;

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



OTIEpUPOBATH TIOHATUSMU: Tpad), CBSI3HBINA Tpad, AepeBo, UK, 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 HplOTOHA; MpUMEHSATh KOMOWHATOpHBbIE (DAKTBl M pacCyKIEHUs s
pelieHus 3a1ay;

ONEpPHUPOBATH MOHATUSAMH: HATYpaJIbHOE YHCIO, IEJI0€ YHUCIO, OCTaTOK IO MOAYIIIO,
palMoHaNbHOE YHCIIO, HWpPpAlMOHAIBFHOE YHCIO, MHOXKECTBA HATYypPAJIbHBIX, IIEJIBIX,
panMoOHaNbHBIX, JCHCTBUTEIBHBIX YUCEN; MCIOIb30BaTh MPU3HAKU JIEIUMOCTH, HaUMEHBIIUHI
OOIIMI JenuTeNb M HauMeHblee olllee KpaTHoe, aaroput™ EBKIHMza mpu pemeHuH 3ajad;
3HAKOMCTBO C Pa3JIUYHBIMH IMO3ULIIMOHHBIMU CUCTEMaMU CUUCIICHHUS;

OIEpUPOBATh MOHATUSMU: CTENEHb C IIEJIBIM IOKa3aTeleM, KOpeHb HAaTypajbHOW CTENeHH,
CTENeHb C paIlMOHAJIBHBIM I[IOKa3aTeJeM, CTeNeHb C JCHCTBUTENbHBIM (BELIECTBEHHbBIM)
roKasaresem, jJorapudm ymucia, CHHYC, KOCUHYC W TAaHT'€HC ITPOU3BOJIBLHOTO YUCIIA;
ONEpPHPOBATH TMOHATUSAMH: TOXKIECTBO, TOXJECTBEHHOE NpeoOpa3oBaHUe, YypaBHEHHE,
HEPaBEHCTBO, CUCTEMa ypaBHEHUU M HEPABEHCTB, PABHOCHILHOCTh YPaBHEHUH, HEPABEHCTB U
CHCTEM, paliOHAIbHBIC, UPPAIMOHAIbHBIC, TTOKA3aTeNbHbIE, CTEIIEHHBIE, JoTapu(MuIecKue,
TPUTOHOMETPHUYECKUE YpaBHEHHs, HEPAaBEHCTBA M CHCTEMBI, YMETh pElIaTh YpaBHEHHS,
HEPaBEHCTBA U CHCTEMBI C IIOMOIIBIO Pa3IMYHBIX IPHUEMOB; PEIIaTh YPaBHEHUS, HEPABCHCTBA
CUCTEMBI C MapaMeTpoM; NPUMEHSATh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISl pPEIICHUS
MaTeMaTHYeCKUX 3aJad W 3aJa4 W3 pa3IUYHbIX O00JacTel HayKd M peanbHOW KHU3HU;
OTepUPOBATh MOHATUSAMU: Tpapuk GyHKIUH, oOpaTHas (YHKIUS, KOMIO3ULUA (QYHKIHH,
nuHeiHas (QyHKUuMA, KBajpaTudHas (DyHKIUS, cTENeHHas (YHKIHS C LETbIM IOKa3aTeleM,
TPUTOHOMETpHUYECKUE (DYHKIIMH, OOpaTHBIE TPUTOHOMETpHUYECKHE (DYHKIIMH, TIOKA3aTeIbHAS U
norapudmudeckas  GyHKIUH; yYMEHHE CTPOMTH Tpadukd  (QYHKIHHA,  BBITOJHATH
npeoOpa3oBanus rpaukoB PyHKINN; yMEHHE UCIIONb30BaTh rpaUKU GYHKIMM sl U3yUESHUS
MPOIIECCOB M 3aBHCHMOCTEH IPH PEUICHWW 3alad M3 JIPYTUX y4eOHBIX IMPEeIMETOB W U3
pealbHOM KU3HU; BbIpaXaTh (OpPMyJIaMHU 3aBUCUMOCTH MEXKAY BEIUYMHAMH, YMEHUE
CBOOOZIHO OMEpPUPOBATH TMOHITUSIMH: YETHOCTh (YHKIMH, TEPUOAUYHOCTh (PYHKIIHUH,
OTPaHUYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTh (PYHKIIMHU, SKCTpeMyM (YHKIIMH, HauOoIbIlee H
HauMeHbIllee 3HaueHus (YHKIMKM Ha TPOMEXKYTKE, YMEHHE MPOBOAUTH HCCIEIOBAHUE
(GyHKINU; yMEHHE WCIOJBb30BaTh CBOWCTBA M rpaduku (QYHKIMA Ui pEeUICHUs ypaBHEHHH,
HEPaBEHCTB U 3aJad C MapameTpamu; U300pakaTh Ha KOOPAWHATHOHM IUIOCKOCTH MHOYKECTBA
pEILIEHNI ypaBHEHWI1, HEPABEHCTB U UX CUCTEM;

OTIEPUPOBATH TTOHSATHUSIMH: MOCJIEIOBATEIBHOCTbD, apupmMeTHIecKas MpOrpeccus,
reoMeTpHUecKasi Mporpeccusi, 6eCKOHEUHO yOBIBaIOIIasi T€OMETPUUECKasi MPOrPeccHsi; YMETh
3aJjaBaTh MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOILBIO PEKYPPEHTHBIX (POPMYIL.

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

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

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



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

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

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



Koa n
HaHMeHOBaHHe
(opmupyembIx
KOMIIeTeHIH i

I[Inanupyembie pe3ybTaThl 0CBOCHHS THCIUILIUHBI

Oo0mrue

JAucuumiimHapHbie (IpeaAMeTHbIe)

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

B dactu Tpy10BOro BOCIUTAHUS:

- TOTOBHOCTh K TpPYIly, OCO3HAaHHE IIEHHOCTH MAacTEpCTBa,
TPYIOJTFOOHE;

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

- HMHTEpeC K pa3IuyHbiM cdepam npodeccuoHaTbHON
JIeSITeIIbHOCTH,

OBnajicHUe YHUBEPCAIBLHBIMH y4COHBIMHU MMO3HABATEIIBHBIMU
NENCTBUSIMU:

0a30BBIC JIOTHYCCKHUE ACHCTBUS:

- CaMOCTOSITENbHO (OPMYIHUPOBATh U AKTyaJIU3UpPOBATh
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

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

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

- BBIABIATH  3aKOHOMEPHOCTM W  MPOTHUBOPEYUs B
paccMaTpuBaeMbIX SIBICHUSX;

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

- pa3BUBaTh KPEATHBHOE MBINUICHHE TPU PEHICHUH
YKU3HEHHBIX TIPOo0IieM

0a30BBIC HCCIICAOBATEIBLCKIE ISHCTBHUS:

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

- BBISBIISTE MPUYUHHO-CIIEACTBEHHBIE CBSI3U u
aKTyaJM3UpOBATh 3aJlayy, BBIJBUTATh THIIOTE3y €€ PEIICHUS,

-BJIaIETh METOJIaMH JI0Ka3aTeNIbCTB, aITOPUTMAMHU PEIICHUS
3a1a4; yMeHHe (POpPMYJIHMPOBATH ONPENEICHUs, AaKCHOMBI H
TEOpPEMbI, IPUMEHATb MX, IPOBOAUTH JIOKa3aTeJbHbIE
paccyX/1eHUsl B X0/1€ PELICHMs 3a/1a4;

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

- yMeTb ONEpUpPOBaTh MOHATUSAMM:  pallMOHAJIbHBIE,
UppaLMOHAJIbHBIE, MO0Ka3aTelbHbIE, CTEIICHHBIE,
JOrapu(pMUUECKUe, TPUTOHOMETPUYECKHE YypaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

- YMETh OINEePUPOBATh MOHATUAMHU: (YHKILIUS, HEIIPEPBbIBHAS
dbyHKIMS, TPOU3BOJHASA, TEPBOOOpa3Has, OMPEIEICHHBIN
MHTETpaJl; YMEHUE HAXOIUTh IPOU3BOJIHBIE AIIEMEHTapHbIX
(GyHKIUH, UCHOJIB3YS CIIPAaBOYHbIE MaTEpUaJIbl; UCCIIEI0BATh
B IpOCTEHIIMX cly4yasX (YHKIOMM Ha MOHOTOHHOCTD,
HaxXOJIUTh HAWOOJIbIINE U HAaUMEHBIINE 3HaueHUus (yHKIUI;
CTPOUTH Ipa)UKU MHOTOWIEHOB C UCHOJIb30BAHUEM amrmapara
MaTEeMaTHYeCKOr0 aHajlnu3a; MPUMEHSTh IMPOU3BOJHYIO IpH
pellleHMn 3aJad  Ha  JBIKCHHME, peuarb IpPaKTUKO-
OpUEHTHPOBAaHHBIE 33aJaud Ha HAWOOJbIINE W HAaUMEHBIIINE
3HAUEHUs, HA HAXOXKACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEepUPOBATH MOHATUIMU: palliOHAbHAS QYHKIUS,
IIOKa3aTeabHas byHKIMA, CTETIEHHAA byHKLU,
norapudmuueckas QpyHKINs, TPUrOHOMETpUUecKre QyHKIUH,
oOpatHble (DYHKIMH;, YMEHHE CTPOUTHh I'papUKH H3yUEHHBIX
(GyHKIUH, UCTIOIB30BaTh IpaUKU MPHU U3YyUYEHUU IMPOLIECCOB
U 3aBUCHUMOCTEH, NMpH pEelIeHUH 3a7ad U3 IPYTUX Y4eOHBIX
MpeIMETOB M 33Jad M3 peaJbHOM JKU3HU; BbIpaXaTh




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

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

- yYMETb IIEPEHOCUTb 3HAHUSA B II03HABATEIbHYIO U
IPAaKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

- YMETb HMHTETPUPOBATh 3HAHMS M3 Pa3HBIX IIPEIMETHBIX
obnacreii;

- BBLIABUIAaTh HOBBIC HJIEH, IpeIaraTb OPUTMHAIBHBIE
HOJIXO/Abl U PELICHHUS M CIOCOOHOCTh HX MCIIOJIB30BaHMS B
IIO3HABATEJIBHON U COLIMAIIbHOW ITPAKTHKE

(opMyIaMu 3aBUCUMOCTH MEX]ly BETMUNHAMU;

- YMETh pellaTh TEKCTOBBIE 3a/la4dl Pa3HbIX TUIOB (B TOM
Yuciae Ha MPOLIEHTHI, J0JIM U 4YacTH, Ha JBUXKEHUE, padorTy,
CTOMMOCTh TOBapOB M YCIYI, HAJOTH, 3aaud M3 00IacTH
yIpaBJIeHUs] JIMYHBIMM U CEeMEWHbIMH  (DUHAHCAMH);
COCTaBJISITh BBIPAXKECHMS, YpPaBHEHMs, HEPABEHCTBA U UX
CHUCTEMBI II0 YCIOBHMIO 3aJaud, HCCIEAOBATH IIOJyYEHHOE
pelIeHre U OLEHUBATh IPaBONO0I00HOCTh Pe3yIbTaTOB;

-yMETh OIIEpUpPOBAThH MOHATHSMH: cpenHee
apupMeTHyecKoe, MeIMaHa, HauOoyblIee W HAMMEHBIIEe
3HAUEHUs, pa3Max, JUCIEPCHs, CTAHJAPTHOE OTKJIOHEHUE
YHUCJIOBOr0 Habopa; yMEHHME W3BJIEKaTh, MHTEPIPETHPOBATH
UH(POPMALIUIO, IPEICTAaBIECHHYIO B TaOJIMIIAX, HA IUarpaMMax,
rpadukax, OTpa)kalollyl0 CBOMCTBA pealbHBIX MPOLECCOB U
SIBJICHUI; IPEJCTaBIATh HHPOPMALIUIO C TOMOIIBIO Ta0IMIl U
quarpamM; MCCIel0BaTh CTaTUCTUYECKUE JaHHBIE, B TOM
yuciae C  IPUMEHEHHEM  TIpapHUuecKuX  METOJ0B U
AJEKTPOHHBIX CPE/ICTB;

- YMEThb ONEpUPOBATH MOHATUSAMU: CIy4YalHBIA ONIBIT U
cilyyaiiHoe COOBITHE, BEpPOSITHOCTb CIYyYaHOTO COOBITHS;
YMEHHME BBIYHUCIATH BEPOSATHOCTh C  HMCHOJIb30BAaHUEM
rpadM4ecKux METOJIOB; MPUMEHSATh (HOPMYJBl CIOXKEHUS U
YMHOXEHHUSI BEPOSATHOCTEW, KOMOHMHATOpHbIe (AaKThl U
(dopMysIbl TpU pEHIEHUH 33/a4; OLEHMBATh BEPOSTHOCTU
peaIbHBIX  COOBITHI;  3HAKOMCTBO  CO  CIy4YaillHBIMU
BEJIMYMHAMU; YMEHHE NPHUBOJUTH NIPHUMEPBl IPOSBICHUS
3aKOHa OOJBIIMX YHCE B MNPHUPOJHBIX M OOILIECTBEHHBIX
SIBJIICHUSX;

- YMETh ONEepUpPOBATH MOHIATHIMU: TOUKA, MpsSAMas, MIO0CKOCTb,
MPOCTPAHCTBO,  JABYI'PAaHHBIM  Yroji,  CKpPELIUBAOLIUECS
MpsiMble, MapauIeIbHOCTh U MEPHEHAUKYIIPHOCTh MPSMBIX U
IJIOCKOCTEM, Yrojl MEXAY NPSIMBIMM, YIOJl MEXAy MpsIMOU U
IJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSAMHM, PACCTOSHHE OT
TOYKM [JO IUIOCKOCTH, PAaCcCTOSIHUE MEXAY NpsSIMbIMHU,
paccTosiHue MEXAY MJIOCKOCTIMU; YMEHHUE HUCII0JIb30BaTh MpHU




peleHrH 3a/1a4 U3y4YeHHbIC (AKThI M TEOPEMBI IIAHUMETPUH;
YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIIET0 MUPA;

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

IPOCTPAHCTBE; YyMEHHE  pacro3HaBaTh  IPaBUJIbHBIC
MHOTOTPaHHHKHU;
-yMETh OTIepUPOBATH MTOHSATUSMH: TIBUKCHHE B

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

- YMETb BBIUUCIISITh T€OMETPUUECKUE BETNYMHBI (JJIMHA, YTOJ,
mwioum@aab, oO0BeM, IUIOMAAb T[OBEPXHOCTH), HCIOJIb3Ys
U3y4eHHbIE (POPMYJIIBI U METO/IBI;

- YMEThb OIEpUPOBATh MOHATHUAMM: IPSIMOYIOJbHAs CHUCTEMA
KOOpJIMHAT, KOOPAWHATBI TOYKH, BEKTOP, KOOPIMUHATHI
BEKTOpA, CKAIIPHOE IIPOU3BEIAECHUE, YTOJI MEXKIY BEKTOpaMH,
CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTh
C TOMOIIBI0 HU3YYEHHBIX (OPMYJ KOOPAMHATHI CEPEIUHBI
OTpe3Ka, PACCTOSAHUE MEXKIY ABYMs TOUYKAMH;

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




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

B ob0nacTu IeHHOCTH HayYHOTO MO3HAHUSA:

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

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

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

JESTSIIBHOCTh HHIMBUYyaJIbHO U B TPYIIIIE.
OBnaseHrue YHUBEPCAIbHBIMH YUEOHBIMU I103HABATEIbHBIMU
JICUCTBUSIMU:

pabora ¢ nHpopmanuei:

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

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

- OIICHWBATh JIOCTOBEPHOCTH, JICTUTHMHOCTh MH(OpPMAIUH, €
COOTBETCTBUE MPABOBBIM U MOPAIbHO-3THUYECKUM HOPMaM;

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

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

- YMETb ONEpPUPOBATH NOHATUAMM: palMoHalbHas (QyHKIuS,
II0Ka3aTeabHas byHKIMA, CTETEHHAs byHKLu,
aorapupmuueckas GyHKLUs, TPUTOHOMETpUYECKUe GyHKINY,
oOpatHble (QYHKIMH;, YMEHHE CTPOUTH TpapUKd U3YyUCHHBIX
(GyHKLIMH, UCTIONB30BaTh TPaQUKU IPU U3YYEHHH MPOLIECCOB
U 3aBHCUMOCTEH, MpH pEelIeHUH 3a7ad U3 JPYrux y4eOHBIX
OpeIMETOB M 3a7ady W3 peaJbHOM JKU3HU; BBIpAXaTb
(bopMynaMu 3aBUCUMOCTH M@Ky BETHUYNHAMU;

-yMETb OIIepUPOBATh HOHATHAMHU: TOX/1E€CTBO,
TOKJIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO,
cUCTéeMa ypaBHEHMH M  HEpaBEHCTB, PaBHOCHUJIBHOCTb
YpaBHEHUH, HEpPaBEHCTB U  CHUCTEM, palllOHaJbHbIE,
UppalyoHaJIbHbIE, HoKa3aTeJbHbIE, CTETICHHBIE,
norapudmuyeckue, TPUTOHOMETPUUECKHE ypaBHEHHS,
HEpaBEeHCTBA M CHUCTEMbI, YMEThb pellaTh YpaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI C IOMOIIBIO PA3IMYHbIX MPHUEMOB;
pelaTth ypaBHEHHs, HEPABEHCTBA U CHUCTEMBI C MapaMeTpoM;
NPUMEHSTh ypaBHEHUS, HEPAaBEHCTBA, WX CHCTEMBI JUIs
pelleHrs MaTeMaTUYeCKUX 3aJad M 3aJad M3 pa3IMuHbIX
o0acTeil HayKH U peaNbHOM KU3HM;

- yMeTb CBOOOJHO OINEpPUpPOBaTh NOHATHUSIMHU: JIBUKEHUE,
napajjienbHbli MEepeHoC, CHUMMETpUs Ha IUIOCKOCTH M B
MPOCTPAHCTBE,  MOBOPOT,  MpeoOpa3oBaHWe  MOAOOUS,
noJo0HbIe  (UTYpBI; yMeThb paclo3HaBaTb paBHbIE H
nmofgoOHbIe (UTYPBI, B TOM YHCIE B TPHUPOJIE, HCKYCCTBE,
apXUTEeKType;  yMeThb  HCIOJIb30BaTh  T'€OMETPUYECKHE
OTHONICHUS, HAXOJUTh N€OMETPUYECKHE BEJIWYUHBI (IJIMHA,
yroj, Iom@aab, o0beM) MPHU pelIeHHM 3a1ad M3 JAPYIHX
y4eOHBIX MPEIMETOB U U3 PEATbHOM KU3HU




2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JACIUTLIIAHBI

2.1. O0beM y4eOHOM AUCHUIIUHBI U BUABI YI9eOHOH padoThI

Bun yueoHoii pa6oTsl O0bem yacoB

O0beM 00pa3zoBaTebHOI POrpaMMbl y4eOHOI AU CIUTLIMHBI 296

B TOM YHUCIJIC:

TEOPETUYECKOE O0YUCHUE 182

nmabopaTopHbIe padOThI -

NPaKTUIECKUE 3aHSATHS 106

UHIWBUAYAIbHBIA IPOCKT (Oa/Hem) HET

KOHTpOJIbHAs paboTta -

Koncynpranus 4

IIpome:kyTouHas aTrecTauus (3K3aMeH) 4




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

HaumeHoBaHue Conep:kanue y4eOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeILHOCTH Oo0bem DopMuUpyeMbl
pa3esioB U TeM o0yyarommxcst B Yacax e
KOMIIeTCHIIU U
1 2 3 4
Ocnosnoe codepcanue
Pa3nea 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 24
Tema 1.1 Coaep:xanue y4eOHOro MaTepHuaJia 4
Hens u 3anaun Teopernueckoe odyuenue 2
MaTE€MaTUKH MpU Lenp u 3a1ayn MaTEMaTUKH IPU OCBOEHUU CIIEIUATBbHOCTH.
OCBOCHUU ba3oBble 3HaHMS U yMEHUS 110 MaTeMaTHKE B IPO(ECCUOHATBHON U B IIOBCETHEBHOM
CHEIHUAIBHOCTU. Yncna | nesTeIbHOCTH.
Y BBIYHMCIICHUS JleiicTBUSI Hal IOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YNCIaMU, C OOBIKHOBEHHBIMU U

JECATUYHBIMH IPOOSIMHU.

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

Tema 1.2 Cogepsxanue y4eOHOro MaTepHaJa 6 OK 01, OK 02
IIpoueHTHBIE
Teopernueckoe odyuenue 4
BBIUMCIICHHUS. o
MpocTble NpoLeHTbI, pasHble cnocobbl X BbluMCEHNA. JINHEHbIe, KBaAPaTHbIE,
YpaBHeHUd U 6 M
HEPABEHCTRA APOBHO-NNHENHbIE YPaBHEHNA U HepalieHCTBa
B ToM 4mnciie, NPaKTHYECKUX 3aHATHH 2
IIpakTnueckoe 3ansTue: Pemenne npuMepos
Tema 1.3. Coaepxanue yueOHOIro MaTepuaa 6
[IpoueHTHBIE Teopernyeckoe o0yueHue 4
BBIUMCJICHUS B IIpuMeHEeHNnEe TPOLIEHTOB NIPU PEHIEHHE YKOHOMHUYECKUX 3a/1a4
poeCCHOHATBHBIX B TOM unciie, NPaKTHYECKUX 3aHATHI 2
3aiaqax IIpakTueckoe 3aHsTHE. BbIUKCIIEHNE ITPOLICHTOB.
Tema 1.4 Coaep:xanue yueOHOro MaTepuaJia 8
Pewenue 3anau. Teopernueckoe odyueHune 4




BxoiHOM KOHTPOJIb

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

B TOoM unciie, NpaKTHYeCKUX 3aHATHI 4
IIpakTrueckoe 3aHsaTHE. Y paBHEHUS.
Pasznea 2. [IpsiMble 1 IJIOCKOCTH B NpocTpaHcTBe. KOOpAMHATHI M BEKTOPHI B IPOCTPAHCTBE 38
Tema 2.1. OcHOBHBIE Coaeprxanue yueOHOro MaTepuaJa 6
HOHATHUSA Teopernueckoe o0yuenune 4
CTEPEOMETPUH. IIpenmer crepeomerpun. OCHOBHbIE MOHATHS (TOYKa, IpsMasi, IJIOCKOCTb,
Pacnonoxxenue npsameIx | mpoctpanctBo).  OCHOBHBIE  aKCHOMBI  crepeomerpuu.  Ilepecekarormecs,
U TUIOCKOCTEH napajuleJibHble UM CKPEIMBAIOIIMECS MpsIMble. YIroJd MeXAy [psMbIMU B
npoctpaHcTBe. [leprnenaukymnspHOCTh NpsMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE
burypsl
B ToM ymHciie, TPAKTHYECKUX 3aHATHIi 2
ITpakTuyeckoe 3ansTue. Pemenue 3agau
Tema 2.2. Coaepixanue yueOHOro MaTepuasa 6
Hapamem’HOCTE Teopernueckoe o0y4eHune 4
IPAMBIX, IPAMOM M| TapannenbHble npsmas U wiockocTs. Onpeaeneaue. [Ipusnak. CBoiCTBa.
TIOCKOCTH, ITOCKOCTCH | TTapannensuble muockoctd. Onpenenenue. Ipusnak. CBoiicTaa.
Terpasnp u ero osnementsl. [lapamnenenunen u ero anemeHThl. CBoiicTBa OK 01, OK 02
IIPOTUBOIOJIOKHBIX I'paHel U AuaroHaneil napauienenunena. [locrpoeHue 0CHOBHBIX
CEYECHMI
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTuueckoe 3anarue. Pemenue 3anau
Tema 2.3. Coaepxanue yueOHOro MaTepuaa 4
Iepnenaukynapuocts | TeopeTrnueckoe ooyueHue 2
OPSMBIX, IPSIMOH U [lepnenaukynspusie mnpsimble. [lapamienbHble MpsMble, NEPHEHAUKYISPHBIE K
IUIOCKOCTH, IJIOCKOCTEN | TuIOCKOCTH. [IpH3HAK MepreHuKYISIPHOCTH MPSIMON M TITIOCKOCTH
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTuueckoe 3anarue. Pemenue 3anau
Tema 2.4. Coaep:xanue yueOHOro MaTepuaJia 4
Heprrerzicysip i Teoperuyeckoe o0yueHue 2

HakJIoHHas1. Teopema o
TpeX MepPIeHIUKYIsIpax

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




VYron mexay miockocTsimMu. [lepneHuKynsipHbIe IIIOCKOCTH.
PaccrosiHus B ipocTpaHCcTBe

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

IMPON3BOJILHOT'O YyrIJia,
quciia

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




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

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

Tema 3.2 OcHOBHBIE Coaeprxanue yueOHOIro MaTepuaJia 8

TpuroHoMerpuueckue | Teopernueckoe o0ydeHuHe 6

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

Tema 3.3 Coaeprxanue yueOHOro MaTepuaJa 6

Tpuronomerpuueckue | Teopernuyeckoe 00yueHmne 4

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

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

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

Tema 3.4 O6paTHble Coaeprxanue yueOHOro MaTepuaa 4

TpuroHoMerpudeckue | Teopernueckoe odyyeHue 2

byHKIIUN OO6patHble TpuroHoMmerpuyeckue GpyHkuuu. Mx cBoicTBa u rpaduki.

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

Tema 3.5 Coaepxanue yueOHOIro MaTepuaa 10

Tpuronomerpuueckue | Teopernuyeckoe 00yueHune 8

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

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

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

HpaKTI/I"ICCKOC 3aHsATHE. PemeHue IMPUMCPOB.




Tema 3.6 Pemenue

Copep:kaHue y4eOHOIro MaTepuaa

[ep}

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

byukun. Touku

Bospacranne u yObiBaHWe (YHKIMH, COOTBETCTBHE BO3paCTaHUs M yOBIBaHUSI




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

Tpanenuu. Popmyna
Herorona — Jleiibaumna

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




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

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

N UX CEUYCHUA

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




MIEPIEeHIUKYJISIPHO OCH), CEUeHHUAX Iapa. Pa3BépTka nuunuHapa U KoHyca

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

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

Cnoxenue u
YMHOXEHHE

CoBMecTHBIE M1 HECOBMECTHBIE COOBITUSA. TeopeMbl O BEPOSATHOCTH CYMMBI COOBITHH.
VYciioBHAas BEpOSITHOCTb. 3aBUCHUMbIE U HE3aBUCHMBbIE COOBITHS. TeopeMbl o
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BEPOATHOCTEN BEPOSITHOCTH ITPOU3BEICHUS COOBITHI
B ToM 4unciie, NpaKTHYECKUX 3aHATHI 2
IIpakTnueckoe 3anatue. Pemenue npuMepos.
Tema 7.2 BepositHocTs | Cotep:kaHue y4eOHOI0 MaTepuaa 4
B npoeccuoHanbHbIX | Teopernueckoe o0yueHne 2
3aa4ax OTHOCHTENbHAs YacTOTa COOBITHS, CBOWCTBO €€ yCTOWYMBOCTH. CTaTHCTHUECKOE
ompeJiesnieHue BeposaTHOCTH. OlLieHKa BEpPOSITHOCTU COOBITHS
B ToM 4unciie, NpaKTHYECKUX 3aHATHI 2
[IpakTrueckoe 3ansTue. Penienue npuMepos.
Tema 7.3 JIuckperHas Coaep:xxanue y4eOHOIro MaTepHuaJia 4
Clly4aiiHas BEJIM4YMHA, Teopernueckoe o0yuenue 2
3aKOH €€ Bunel ciyyaiineix BenuuuH. Onpezenenue TUCKpEeTHON Ci1y4aiiHON BEJIMYMHBL. 3aKOH
pacnpeneneHus pacupeneseHns TUCKPETHON CIIy4YalHOM BENUYHHBL. Ee 4ncI0BbIe XapaKTEPUCTUKH
B ToM 4unciie, NPaKTHYECKUX 3aHATHI 2
[IpakTrueckoe 3anstue. Penienne npuMepos.
Tema 7.4 3anaun Coaep:xaHue y4eOHOIro MaTepHuaJia 4
MaTeMaTHYECKOM Teoperudeckoe o0yueHnue 2
CTaTHCTUKH. [lepBuynas o00paboTKa CTATUCTUYECKHX MJAaHHBIX. UYHCIOBBIE XapaKTEPUCTHKU
(cpennee apudmeTnyeckoe, MeanaHa, pasmax, aucrnepcus). Padora ¢ Tabmuiamu,
rpaduKamMu, JuarpaMMamMu
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
IIpakTrueckoe 3ansTue. Penienne npuMepos.
Tema 7.5 DnemeHTsI Coaepixanue y4eOHOro MaTepuasa 4
TCOpHH BCPOATHOCTCH 1 | Tegpernueckoe 00ydenue 2
MaTeMaTHHCCKO Buzbl cOOBITHH, BEPOATHOCTH COOBITHH. CIIOKEHHE M YMHOKEHHE BEPOSTHOCTEM.
CTaTHCTHKH JIMcKpeTHast — ciydyaiiHas — BeJWMYMHA, 3aKOH €€  pachpejeleHus.  3ajauu
MaTeMaTHYeCKON CTaTUCTUKH
B ToM 4nciie, NPAKTHYECKHUX 3aHATHH 2
IIpakTrueckoe 3anstue. Penienne npuMepos.
Koncyabranus 4
IK3aMeH 4
Bcero: 296
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3. OCOBEHHOCTMU PEAJIM3ALIUU JUCHUIIJIMHBI B OTHOUIEHUWMU JIUII U3
YUCJIA UHBAJIMAOB U JIN1l C Or'PAHUYEHHBIMUA BO3MOKHOCT MU
310POBbS

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

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

Be16op cpencts m MeToZ0B 0O0y4eHHs! OCYILECTBISIETCS caMUM Ipenojasarensm. [Ipu
3TOM B 00pa3oBaTEIbHOM MPOIECCEe PEKOMEHAYETCS HCIIOJb30BAaHHE COIMATbHO-aKTUBHBIX H
pedIeKCUBHBIX METONOB OOYYEHHS, TEXHOJOTHH COLHOKYJIbTYPHOH PpEaOMIUTAMH C LENBI0
OKa3aHMs TOMOIIM B YCTAHOBJICHHM IOJIHOLEHHBIX MEXKIMYHOCTHBIX OTHOIICHUH C APYrHMHU
00y4aloIIMMUCS, CO3aHUN KOM(POPTHOTO IICUXOJOTMYECKOro KJIMMaTa B CTYICHYECKOI rpyIme.

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

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

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

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

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

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

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

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

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

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

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

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

a) IS CIICTIBIX:

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

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

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

0) 1S CITa0OBUIALINX

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

- obecrieuynBaeTCsl MHAWBUyalTbHOE paBHOMEpHOe ocBerieHue He meree 300 srokc;

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

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

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

- 110 WX JKEJIAHUIO MCIIBITAaHUS MPOBOAATCS B MUCbMEHHOH (opme;

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

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

- 10 WX JKEJIAHUIO MCIIBITAaHUS MIPOBOASATCS B YCTHOM (opMme.

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

4. 3BATAHMA JJISI TIPAKTUUYECKHUX 3AHATHIA

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

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

NuauBunyanbHble 3a1aHus. TeCThI.

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

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

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

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

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

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

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

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

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

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

MaTeMaTHUYeCKON CTaTUCTUKU CamMocTosTenbHbIE U KOHTPOJIbHBIE PAOOTHI.

NupuBunyanbHble 3a1aHus. TeCThI.

5. YCJIOBUS PEAJIM3ALIMU ITIPOT'PAMMBI YYUEFHOM JTACIHUILIAHBI

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

5.2. UndopmaunoHHoe odecriedeHHe peaan3alui NPorpaMmMbl

JIns peanuzanuu nporpaMMbl OMOIMOTEUHBIH (OHI YHUBEPCUTETa UMEET JIEKTPOHHBIC
oOpa3zoBaTenbHble W WH(POPMALMOHHBIE PECYpPCHl, PEKOMEHAYeMble IJIsl WCIOJb30BAHUSA B
00pa3oBaTEILHOM IIpOIIECCe.

OcHoBHasi InTEepaTypa

5.2.1. DJIeKTpPOHHBbIE U3IaHUA

Anexcanapos, A. [I. Matemaruka: anredpa 1 Hadajga MaTeMaTHYECKOI'0 aHAJIN3a, FTEOMETPHSI.
I'eometpus 10 kimacc [Tekct] : yaeOHUK 111 00111€00pa30BaTEIHHBIX OpTraHU3AIH | YTITyOJIeH-
HbIi ypoBeHb / AJI. Bepuep, B.U. Pookuk. - 4-e uzz., MunucrtepctBo npocsenienus Pocenii-
ckoit denepanuu. - Mocksa : [Ipocsemenne, 2020. - 271 c. : . ; 70x90/16. - ISBN 978-5-09-
075902-1 (200 »k3.)

Anexcanapos, A. JI. Matemaruka: anreOpa U Hayajla MaTeMaTUYECKOIO aHaIN3a, TEOMETPUSI.

I'eomerpus 11 knace [Teker] : yueOHuUK A5 00111€00pa30BaTENbHBIX OpraHU3alU:
yriyoneHHsil yposenb / A.JI. Bepuep, B.1. Peixuk. - 5-e u3a., MUHUCTEPCTBO MPOCBEIICHUS
Poccuiickoii @eneparuu. - Mocksa : [Ipocsemienue, 2020. - 272 c. : un. ; 70x90/16. - ISBN 978-
5-09-074444-7 (200 5k3.)

boromonos, H. B. Marematuka : yueOHUK JUIs cpeHero npodeccuoHanbHoro oopazoBanus / H.
B. boromonos, I1. W1. Camoiinenko. — 5-e u3f., nepepad. u gon. — Mocksa : M31aTenbeTBo
FOpaiit, 2024. — 401 ¢. — (ITpodeccuonanpHoe obpazopanme). — ISBN 978-5-534-07878-7.
— Texct : anexTponnsblit // O6pazoBaTenbHas wiargopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/536607
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5.2.2. DeKTPOHHBIE pecypChl

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

2. DnektpoHHas Oubnuoreuynas cuctema IOpaiit UsnarensctBo HOpaiitr https://biblio-
online.ru/

3. [Tnarpopma «bubmmokomiuiekratopy http://www.bibliocomplectator.ru/

5.2.3. lonoJIHATEeIbHbIE HCTOYHHKH:
HopodeeBa, A. B. Maremaruka : y4eOHHK JUIsl CpelHEero nmpodecCHoHaIbHOTO 00pa3oBaHus /
A. B. lopodeeBa. — 3-e¢ u3a., mepepad. u gon. — Mocksa : M3znatensctBo FOpaiit, 2024. —
400 c. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-15555-6. — TekcT : smek-
TpoHHbIH // Obpa3oBarenbHas miardopma FOpaiiT [caiir]. — URL: https://urait.ru/bcode/537121

5.3. O0s3aTes1bHOE IPOrPaMMHOe O0ecrieyeHme

1. Astra Linux Special Edition «Cmomnencky», «Opemn»; PenOC
2. MoitOduc Crangaptasiii 2, MoiitO¢puc O6paszoBanue, P7-O¢uc I[Ipodeccrnonanbhbrii
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6. POH/I ONEHOYHbIX CPEI[CT!S JJIsA MPOBEJIEHUSA TEKYHEI'O
KOHTPOJIA U ITPOMEXYTOYHOU ATTECTALUU 11O JTUCHUIIJIMHE
OYVII. 04 «MaTeMaTuKa»

6.1.IIACIIOPT ®OHJIA OIIEHOYHBIX CPEJCTB IO JUCIIMIIJIMHE

@OoH/I OLICHOYHBIX CPEACTB IPEAHA3HAYEH Ul KOHTPOJIL M OLIEHKU 00pa3oBaTeIbHBIX
JOCTIDKEHUH  O0ydYaromIuxcsi, OCBOMBIIMX mporpaMMmy ydeOHoW aucuurumnael  OVYIL.04
«Marematuka» 38.02.08 cnenmanbHOCTH «TOproBoe aemo»

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

B pesynbrare ocBoeHUS y4eOHON AUCIUILTMHBI O0YJaIOIIUICS OKEH:

YMmern:

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

e  ONEpPUPOBATH MOHATUSIMU: MHOXKECTBO, OJMHOXKECTBO, ONEPALMU HAJ] MHOXKECTBAMU;
YMEHME HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammnapar Ajas ONHCAHMs PEabHBIX
IPOLIECCOB U IIPU PELICHUH 3a/1a4, B TOM YUCIIE U3 APYIUX YUEOHBIX ITPEIMETOB,;

e  OIEpHUPOBATH MOHATUSAMHU: Tpad, CBA3HBIN Tpad, AepeBo, IUKI, rpad Ha TIOCKOCTH,
3ajjaBaTh M OIUCHIBAaTh I'padbl Pa3IUYHBIMU CIIOCOOAMU; HCIOIB30BaTh Ipadbl Mpu
pelieHuy  3ajay;

e CcBOOOJHO OHEepUpOBaTh MOHATHSAMHU: COUETAHHE, IEPECTAHOBKA, YUCIO COYETAaHUH U
YHUCJIO MEpecTaHOBOK; OuMHOM HpIOTOHA; NpUMEHATP KOMOMHATOpHbIE (AaKThl U
paccyKIeHUs AJIs pelIeHus 3a/1a4;

e  ONEpUPOBATH MOHATUSAMHU: HATypaJIbHOE YMCJIO, 1LIEJI0€ YHUCIO, OCTATOK MO MOJIYJIIO,
palMOHATIBHOE YHCIIO, HUPPALUOHAIBHOE 4YHCIO, MHOXECTBAa HATypalbHbIX, IEJbIX,
palMOHANbHBIX, JCHCTBUTEIbHBIX YMCET; HCIOJIb30BATh IPU3HAKU  JCJIUMOCTH,
HaMMEHBIIMK OOLIMI AeauTeNb M HaUMEeHblIee oblee KpaTHoe, anroput™ EBknuna npu
pELIeHNH 3a]1a4; 3HAKOMCTBO C Pa3JIMYHBIMU O3UIIMOHHBIMHA CHUCTEMAaMH CUMCIICHUS;

e ONEpUpPOBaTH MOHATUSMM: CTENEHb C LEJbIM II0Ka3aTeleM, KOpeHb HaTypalbHOM
CTENEHM, CTENEeHb C pAlUOHAIBHBIM [OKA3aTeleM, CTENEHb C JeHCTBUTEJIbHBIM
(BellecTBEHHBIM) TMOKa3aTejaeM, JiorapudM Yucia, CHHYC, KOCHHYC U TaHI€HC
MIPOU3BOJIBLHOTO YUCIIA;

e  ONEpUPOBATH MOHATHUSAMM: TOXKJECTBO, TOXKJIECTBEHHOE IMpeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMa YypPAaBHEHWH M HEPABEHCTB, PAaBHOCWIBHOCTh YypaBHEHUH,
HEpaBEHCTB U CHUCTEM, pallMOHAIbHbIE, UPPALMOHANbHBIE, MIOKA3aTeNIbHbIE, CTENICHHBIE,
jgorapumuyuecKre, TPUTOHOMETPUUYECKUE YpaBHEHHS, HEPABEHCTBA M CHCTEMbI; YMETh
pelaTh ypaBHEHHUs, HEPAaBEHCTBA U CUCTEMBI C MTOMOIIBIO PAa3IMYHBIX TPUEMOB; pelIaTh
YpaBHEHHUS, HEpaBEHCTBA M CHCTEMbl C IapaMeTpOM; MPUMEHSITh YypaBHEHUS,
HEpaBEHCTBA, UX CUCTEMBbI ISl pelIeHUs] MaTeMaTUUYECKUX 3aJad M 3ajJjad U3 pa3InyHbIX
oOnacTell HayKd W peaJbHOM KH3HU; ONEpUPOBATH MOHATHAMHU: TIpaduK (QYHKIHH,
oOpatHast (yHKIUS, KoOMOO3MLMsA (GYHKUMN, JUHEHHas QyHKUMSA, KBajJpaTU4yHas
byHKIMS, cTereHHas (YHKIUS C IeJIbIM I0Ka3aTesleM, TPUTOHOMETPUYEeCKUE (YHKIIHUH,
oOpaTHble TpPUTOHOMETpUYEeCKHe (YHKIMH, TOKa3aTeNbHas M JiorapupmMuueckas
GYHKIIMHM; yMEHHE CTPOUTh rpaduku (yHKIUH, BBIIOJHATH peoOpa3oBaHus TpaduKoB
(GyHKUUH; UCTIONB30BaTh rpaduku GYHKIMHA U1 U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH
IpU PEIICHUHU 3aJa4 U3 JPYruX y4eOHBIX IMPEIMETOB U U3 pealbHOM KU3HH; BBIPAXKATh
dopMynaMu 3aBHCHUMOCTH MEXJIy BEJIWYMHAMH; YMEHHE CBOOOJHO OIEpPUPOBATH
MOHATUSAMH: YETHOCTh (DYHKIIUH, IEPHOANIHOCTh (PYHKITHH, OTPaHUICHHOCTh (PYHKITUH,
MOHOTOHHOCTb (DYHKILIMH, KCTpeMyM (YHKIHH, HauOoJbIllee U HaMEHbIIee 3HaYCHUs
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(GyHKIMHM Ha MPOMEXKYTKE, YMEHHE IPOBOAMTH HCCIEAOBaHUE (YHKIHUU; YMEHUE
WCIIOJIh30BaTh CBOMCTBA M Tpaduku (YHKIUN I PEUIeHUs ypaBHCHHI, HEPABEHCTB U
3a/1a4 ¢ rmapameTrpamu; u300pakatb Ha KOOPAMHATHOMN TUIOCKOCTH MHOXKECTBA PEIICHUI
YpaBHEHUI, HEPABEHCTB U X CUCTEM;

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

3HarThb:

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

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

e (opMynBl CIOXKEHHS W YMHOXCHHS BEpPOSTHOCTEH, (HOpMyny MOJIHON BEpOSTHOCTH,
dbopmyny bepHymau, koMOWHaTOpHBIE (aKThl W (GOPMYIIBI; CclydailHas BeJIWYWHA,
pacripeiefieHue BEpPOSITHOCTEH, MaTeMaTHYECKOE OXKHUAAHHUE, AUCIEPCHUsS] U CTaHJIapTHOE
OTKJIOHEHHE CIly4alHOM BeNMYUHBL, (QYHKUMKM pachpefeleHuss W  IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIHbHOTO ¥ HOPMAJIBHOTO PACTIPEICIICHHII; YMEHUE UCTIOIb30BATh
CBOMCTBA M3YYCHHBIX paCHpeleCHUN I PEIICHHs 3a]ay; MOHATUSA: 3aKOH OOJBIINX
YHCEJI, METOIbl BHIOOPOYHBIX MCCIICIOBAHUIA;,

® TIOHATHUS: TOYKA, MpsAMasi, IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKUH Yroil,
JIBYTPaHHBIA  yroJl, TPEXTPaHHBI yroj, TMepeceKaroluecs, MapajielibHbIE U
CerIlII/IBaIOIIII/ICCﬂ HpﬁMI)Ie, HapaJIHeJILHOCTI) nu HepHCHI[I/IKy.HSIpHOCTI) Hp?[MI)IX nu
IUIOCKOCTEH, Yro MEXIy MPSMBIMH, YTOJ MEXKIY MPSMON M IIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, q)aKTLI )41 TGOpeMI)I HJ'IaHI/IMeTpI/II/I; . MHOFOFpaHHI/IK, CCUCHUC
MHOTOTPaHHHMKA, TMPAaBUIbHBIA MHOTOTPAaHHUK, TMpH3Ma, NHpaMuaa, Qurypa u
MOBEPXHOCTh BpaIllCHUs, IWIMHAP, KOHYC, Mmap, cdepa, pa3BepTKa IMOBEPXHOCTH,
CeUCHHsA KOHyca M IIWIMHApPA, TMapayielbHble OCH, CEYEeHHEe IIapa, IUIOCKOCTD,
Kacaromiasicsi cepsl, MIWIMHAPA, KOHYCa, MPSIMOYTOJIbHAs CUCTEMa KOOPIUHAT, BEKTOD,
KOOPJIMHATHI TOYKH, KOOPJUHATHI BEKTOPA, CYMMa BEKTOPOB, IPOU3BEJCHUE BEKTOpa Ha
YUCJIO, PAa3JOKEHHE BEKTOpa MO 0a3ucy, CKaasipHOE TMPOU3BEIACHHE, BEKTOPHOE
MIPOU3BEJICHUE, YTOJI MEXAY BEKTOpaMH; MaTpula 2 X 2 u 3 X 3,onpenenuTenb MaTpULbI,
TEOMETPUUECKHUI CMBICIT OTIPEICTUTEISI.

OCBOUTH O0IIHE KOMIIETEHIINH:

Kon HanmeHoBaHHE 00IIIUX KOMIIETEHITHH

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

OK 02. Hcnonb30BaTh COBpPEMEHHBIE CpEACTBa IOMCKA, aHAIW3a M HMHTEPHpPETaluu
uHbopManuud U UHGPOPMALMOHHBIE TEXHOJOTMU JUId BBIIOJIHEHUS 3ajad
poeCCUOHAIBHON EATEITLHOCTH;

6.2. MEPEYEHb KOHTPOJIMPYIOININX MEPOIIPUATHUM 1151 TIPOBEJEHUS
TEKYIIETO KOHTPOJISA U MIPOMEXYTOUYHOM ATTECTAIIUA

[lepeyeHb KOHTPOIUPYIOIIUX MEPONPUATUN AJI1 MPOBEACHUS TEKYLIET0 KOHTPOJIS IO
mucaurunae OVYII.04 «MaremaTuka:
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Texkyuuiit KOHTPOJIb
Homep I ym P o
aKTH4YeCKHue OpPMHpOBaHHE
ceMecTpa | TectupoBanue Omnpoc P Jokaan pMup
3aJaHUA nopr¢oJamno
1 + + + +
2 + + + +
IlepeyeHp KOHTPOJIUPYIOIUMX MEPONPUATHNA Ul INPOBEACHUS IIPOMEKYTOYHOMU
arrectanuu o mucuuinimge OVIIL.04 «MartemaTukay:
IIpoMe:xxyTouHasi arTecTanus
Homep
IMpomeskyTouHOE
cemecTpa KypcoBas paGora P y Aud. 3auer JK3aMeH
TeCTHPOBaHME
2 +

6.3. PE3YJIBTATbBI OCBOEHUA JUCHUIIJINHBI

Pesynomamul 0dyuenusn

Kpumepuu OUECHKU

Memoowl ouenku

Ymern:

pemarh NPUKIIAIHbIC 33]1a41 B
obactu mpodeccunoHATEHOM
JeSITeTbHOCTH.

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

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

3HaTh:

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

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

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

Tekywmuit KOHTPOJIb B
¢dbopme OleHKH
pE3yJIBTaTOB
MIPAKTUYECKUX 3aAHITHM.
IIpomexyTOUHBIN
KOHTPOJIb B popme
KOHTPOJILHOM paboThl,
KOJJIOKBUYMa,
MHIVBUAYAJIBHOTO
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 KOppeKIHMH OOy4YeHHs,

aKTHUBHU3ALMH CaMOCTOSATEIbHOM pa6OTLI " IPOBCPKU YPOBHSA 3HAHUH U yMeHI/Iﬁ o6yqa101u1/1xc;1,

c(hOpMUPOBAHHOCTH KOMITCTCHITHH.
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IIpomexyTouyHass arrecTamusi 10 JUCHUIUIMHE IIO3BOJISIET OLIEHUTHh  CTEIIEHb
BBIPOKEHHOCTHU (CHOPMHUPOBAHHOCTH) 00pa30BATEIbHBIX PE3yIbTATOB:
HaumenoBanue pa3jaesioB
Tun KOHTPOJIBLHOIO 3a1aHUS
AUCHHUILIMHBI
1 2
Pa3nea 1.IloBTOpenne Kypca Bormpocs! k 3k3ameny | Bonpocs! k TectupoBanue,
MaTeMaTHKH OCHOBHOI HIKOJIbI YCTHOMY TOKJa/]
o1pocy
[IpakTnueckue
3aJlaHus
Pa3nen 2. [Ipsimbie U mitockocTu | Borpocs! k 3k3ameny | Bonpocs! k TectupoBanue,
B nnpocrpanctBe. KoopanHarsi YCTHOMY JOKJIaJ
1 BEKTOPBI B IPOCTPAHCTBE onpocy
IIpakTrueckue
3a/1aHMs
Pa3nen 3. OcHoBBI Bonpocs! k 3k3ameny | Borpocsl k TectupoBanue,
TPUTOHOMETPHH. YCTHOMY TOKJIa/]
Tpuronomerpuueckue onpocy
¢pyHxknun IIpakTuueckue
3aJlaHus
Pasznea 4. [IpousBoanasi u Bomnpocs! k a3x3ameny | Borpocsl k TectupoBanue,
nepBoodpa3Has PyHKIUH YCTHOMY JOKJIaJ
onpocy
IIpakTrueckue
3a/1aHMs
Pa3znen S. MHOrorpaHHMKH U Bormpocs! k 23k3ameny | Bonpocs! k TectupoBanue,
Tesla BpalleHust YCTHOMY TOKJIa/]
onpocy
IIpakTueckue
3aJlaHus
Pa3nen 6. CTeneHnn u KOpHH. Bonpocs! k 5k3ameny | Bompocs! k TectupoBanue,
Crenennas, noxkasarejabHas YCTHOMY TOKJIaJ
Jorapupmuyeckasi QyHKUHU ompocy
IIpakTueckue
3aJlaHus
Paznes 7. JieMeHTBI TeOpHH Bomnpocsl k 5k3ameny | Bompocs! k TectupoBanue,
BEPOSITHOCTEH M YCTHOMY JOKJIaJ
MATeMaTH4eCKOil CTATUCTUKH oI1pocy
IIpakTrueckue
3aJlaHus

6.4.1. KOMIIVIEKT OHEHOYHbIX CPEACTB IJIs1 TEKYIIEI'O KOHTPOJIA

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

@OpMBI TEKYIIETO KOHTPOJIS 3HAHWI:

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

[IpopaboTka KOHCIEKTa JIEKIIMI U y4eOHOU JIUTEepaTypbl OCYIIECTBISIETCS CTYJCHTAMH B
TE€YEHHE BCEro EPUOa OCBOCHMSI TUCHUIUIMHBI I10CJIE N3YYEHHsI 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
CTYJCHTOM, KOHTPOJUPYET 3HAHHE CTYJEHTOM HPOHJEHHOIO MaTepuana 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. Metoz oOparnoit MaTpuisl. Dopmynsl Kpamepa. Meron
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 IIPEEIIAX.

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 ¢yHknun. CBOHCTBa HeNmpepblBHBIX (GyHKuuH. llpupamienue aprymenra.
[Tpupamenue pyHkuuu.

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

15. Tabnuua npousBoaHbIX. [loHsATHE criokHON QyHKIMU. [Ipon3BoHAS CITOKHON PYHKIIMH.
16. Cxema uccnepoBanus ¢ynkiuu. Obnacte onpeneneHuss GyHKUUU. MHOXKECTBO 3HAYSHUN
¢yHkuyn. YetHocTh ¥ HeueTHOCTh (GyHKIMU. Hynu @ynkuuu. IIpomMexxyTku 3HAKOMOCTOSIHCTBA
¢bynkuuu. Bospactanue u yObIBaHME (YHKLUHM, NPAaBUIO HAXOXKICHHUS IPOMEKYTKOB
MOHOTOHHOCTH. TOUKH 3KcTpeMyMa (YHKIUH, IPABUIIO HAXO0XKAECHUS SKCTPEMYMOB (YHKIUH.
17. Ilpons3BomHele BbIcHIMX MNOPSAKOB. Du3nueckuid CMbBICH BTOPOW  MPOM3BOAHOM.
HccnenoBanue pyHKINU C TOMOIIbIO BTOPOU MPOU3BOIHOM.

18. IlepBooOpa3znas. Heonpenenenuslii uuTerpain. OCHOBHBIE CBOMCTBAa HEONPEIEICHHOIO
WHTErpaa.

19. Tabnuua HeonpeaeIeHHBIX HHTETPAJIOB.

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

21. Omnpenenennelii uHTerpan. lloHsatne wuHTerpansHOil cymwmsbl. [locratrouHoe ycinoBue
CYIIECTBOBaHMS ONPEIEICHHOr0 HHTerpaja (MHTErpUpyeMOCTH (DYHKIIMHN).

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

23. Mertoabl BBIYUCIEHUS ONpeneNeHHbIX uHTerpanoB. ®opmyna HeroTona-JleiiOnuna. 24.
['eomerpuueckue U pU3NIECKUE MPUIIOKEHUS ONPEICIIEHHOT0 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. 3apaun, npuBoaAnIre K Au(epeHIInaTbHbBIM YPaBHEHUSIM.

28. Metoapl pemeHust tuddepeHInanbHbIX YPaBHCHH.

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

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

31. IlonsaTue 3nakouepeayrouierocs psana. [lpuznak cxonumoctu Jleitbuuna.

32. AGcomoTHas U yCIOBHASI CXOJIMMOCTh 3HAKOTIEPEMEHHOI0 Psijia.

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

34. Tlomsatue coObiTus. JlocTOBEpHBIE, HEBO3MOXHBIC, COBMECTHbBIC, HECOBMECTHEIE,
IIPOTUBONOJIOXKHBIE coObITHs. Kilaccuueckoe onpeneneHre BEpOsITHOCTH.

35. Teopema cioxeHus BeposiTHOcTeR. TeopeMa yMHOXKEHHSI BEPOSITHOCTEH.

36. CnyudaitHass Benu4uHa. JIMUCKpeTHass W HENpEpbIBHAS Cly4alHbIE BEJIMYMHBI. 3aKOH
pacripesieieHus] JUCKPETHOW ciay4ailHOW BeMu4MHBbL. VHTerpampHas (QyHKIHS pacupeieieHHs
HEMPEPHIBHOW CIIy4ailHON BEJIUYUHBI.

37. MareMaTH4ecKOe 0KUJaHUE TUCKPETHON CIlydailHOM BEIMYMHBI.

38.0TkiIOHEHUE Ciy4yallHOM BelnMuMHBbL. Jlucnepcus JHUCKPETHOW CIy4allHON BEJIMYMHBIL.
Cpennee KBaipaTUYHOE OTKJIOHEHHUE.

IIpumepHas TeMaTHKAa I0KJIa10B
. AIrOpUTMBI U3BJICUEHUS KOPHA N-H CTEIICHMU.
. AIrOpUTMBI pelIeHns T0Ka3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB.
. BekTopsl B ipocTpaHcTBE
. Bece 3aranku u npumenenue byreuiku Kneitna.
. 'eomerpuueckue opMbl B UCKYCCTBE.
. F'eomerpus JIo6ayeBCKOTo Kak MpUMEp aKCHOMATHIECKOH 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. 3agaun MEXaHMYECKOTO IPOMCXOXKAECHUS (TEOMETPHUS MACC, SKCTPEMANIbHbIE 33]1aun).
14. 3nakoMcTBO ¢ rpadamu
15. HTerpan u ero NpuMeHEHHE B )KU3HU YEJIOBEKA.
16. Vcnonb3oBanue u npuMeHeHne quddepeHnnaibHbIX YpaBHEHHH.
17. Ucnonp30BaHUE MATPUL] IPU PELIEHUMH SKOHOMUUYECKHX 3aad.
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 €€ TPUMEHEHNE B )KU3HU 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. MaTeMaTH4eCcKre pacCyKJICHHS U JOKA3aTeIbCTBA 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 pasageny «AJuaredpa»

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

PuivPFPwis

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

25in30°-cos0°

4. BeryucinuTs:
tg300-sin60°

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

- (-1.5)

- [-5:-1]

- [roos1]

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

-sin®18°

-cos218°

-sinZ2a

-1

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

-0

2 4 1

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

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

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

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

- pELLICHUI HET

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

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

1

-(-3;-1)

-(0;2)

-[2;3]

-[4;8]

-1

-0

-2

- (-5)

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

- (-3;-2]

-(-2; 0]

-(0;3]

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

-(-3u?8)

-3

-8

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

- yObIBaroeit

16. 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, ONHMPAIOIIMICSI Ha AYTy, JUIMHA KOTOPOTO paBHA pPaguycy

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. Pacrnionoxure B nopske Bo3pactanus: V6, Y30 n 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].

- JI1060i1 BEKTOp MOXKHO Pa3yIOKUTh IO IBYM JIPYTUM 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 crnegyromux yTBepKIeH! 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. Ipsvas 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 TJIOCKOCTH COBIAJIAIOT, €CJIM OHU UMEIOT . . .

- IB€ OOIINX TOYKHU

- TpH OOIIUX TOYKHU

- OZIHY OOIIYIO MPSMYIO

- OJIHY OOIIYIO TOUKY

5. Yriaom Mexy HaKJIOHHOM M TJIOCKOCTBIO Ha3bIBAOT. ..

- YTOJI MEX/1y HAaKJIOHHOM U MEePIEeHIUKYISIPOM

- YTOJI MEXIy IPOCKIUEH U IEPICHINKYIIPOM

- YIOJI MEXY HAKJIOHHOM U €€ MPOEKIUEN

- YTOJI MEX1Yy HAaKJIOHHOHN M MPSIMOMN B INTOCKOCTH

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

- TpU NapaJljieIbHbIC MPSIMbIE

- TPY TIOTIAPHO TIEPECEKAIOIINECS PSIMbIC

- YETBIPE TOUYKHU

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

- 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:

- BBIITYKJIBIII MHOIOI'PaHHUK Ha3bIBAETCS IIPABUIIBHBIM, €CJIA €r0 IT'PaHU SBIISIFOTCS IPABUIIbHBIMU
MHOT'OYTOJIbHUKAMH C OJJHUM U TEM K€ YHUCIIOM CTOPOH U B KaXXJOW BEPIINHE MHOTOIPAHHUKA
CXOJIUTCS OZJHO M TO e YHCIo pedep

- IpaBUJIbHAS TPEYToJIbHAs IUpaMua U MPaBUIBHBINA TETPAP — OTO 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. CBoiCTBO NUpaMHIBbL: €CIIH JIBE€ TPAHU MUPAMHUBI IEPIEHIUKYIIIPHBI OCHOBAHUIO, TO UX
JIMHUS NIEPECCUCHMUS SBIIAETCS

- BBICOTOM NMUPAMH/IBI

- anoeMoii MUpaMHU/IbI

- paguycoM OKPYKHOCTH, OITMCAHHOM OKOJIO OCHOBAHUS

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

- HAKJIOHHOHU

- IPaBUJILHOU

- IpsIMOM

- BBIIIYKJION
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13. 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 OKPYKHOCTEH KPYTrOB, 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, COSAUHSIONINX TOYKH KPYrOB
Ha3bIBACTCS:

- KOHYCOM

- IIapom

- HAJTUHAPOM

- chepoit

3aganus no pasgeny «Teopusi BeposiTHOCTEi»
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1) buatnoHucT 8 pa3 cTpesseT Mo MUIIEHSIM. BeposTHOCTh momnajgaHusi B MUIIEHb NPU OJHOM
BeicTpenie paBHa 0,65. Haitnute BEpOATHOCTH TOrO, 4TO OMATIIOHUCT TIEpBBIC 4 pasza morman B
MHUIIIEHH, a MIOCJIEIHUE YEThIpE MPOMaxHyJics. Pe3ybTar OKpyriauTe 10 COThIX.

2) BepoaTHOCTh TOTO, YTO HOBBIM CKaHEp MPOCTYXKUT Oosbie roaa, paBHa 0,94. BeposTHOCTh
TOTO, YTO OH MPOCITYXKHUT OoJbie AByX JieT, paBHa 0,87. Haiinure BEepOSTHOCTH TOTO, YTO OH
MPOCITYKUT MEHBIIE JIBYX JIET, HO OOJIbLIE ro/1a.

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

$Ilepen nHauaaom ¢GyTOOIBLHOTO MaT4a Cylbsi OpOcacT MOHETKY, YTOOBI ONPEIeINTh, Kakas 13
KOMaHJ HayHET urpy ¢ MsauoM. Komanna «buosor» urpaer Tpu MaTda ¢ pasHbIMH KOMaHIaMHU.
Haiiaute BepoITHOCTH TOTO, UTO B 3TUX Urpax «buonory mpourpaet kpeduii pOBHO OJIUH pa3.

5) Ha pok-dectuBane BBICTYNAIOT TPYIIBI — IO OJHOW OT KaXJAOW W3 3asABICHHBIX CTpPaH.
[Topsimox BBICTYIIEHUS ompenensierca xpedueMm. KakoBa BepoATHOCTh TOro, 4TO TpyIma W3
@Opannuu Oyner BoicTynarb nocie rpynmnsl u3 CHIA u mocne rpynmer u3 Kananer? Pesynbrat
OKPYTJIUTE /10 COTBIX.

6) Ilpu aptunnepuiickoil crpenb0e aBTOMaTH4ecKas cucTeMa JienaeT BbIcTpes mo uenu. Ecmu
LeJIb HE YHUUTOXEHA, TO CUCTEMA JIeJIaeT MMOBTOPHBINA BBICTpEN. BrICTpenbl MOBTOPSIOTCS A0 TEX
nop, MokKa Ienb He OyneT YHHUYTOXeHa. BeposTHOCTh YHUYTOKEHHSI HEKOTOPOW IeNu TpHu
nepBoM BeicTpene paBHa 0,2, a mpu kaxaom nocieayromeMm — 0,9. CKOJIbKO BBICTPENIOB
noTpedyeTcs 71 TOro, 4YTOObl BEPOATHOCTh YHUUTOKEHUS 11enu Oblia He MeHee 0,957

7) UtoOBl IPONTH B CIEAYIOIIUNA KPYr COpeBHOBaHUH, (PyTOONBHON KOMaHJEe HYXHO HaOpaTh
X0T4 Obl 7 04KOB B JBYX Urpax. Eciin KomaH/a BBIMTPBIBAET, OHA MOJy4YaeT 6 OYKOB, B Clydyae
HUuYbel — 1 ouko, ecnu npourpeiBaeT — O oukoB. HalijuTe BEpOSATHOCTh TOTO, YTO KOMAHJIE
yAacTCsl BEIUTHU B CIIEIYIONIUN KPYT cOpeBHOBaHMI. CunTaiTe, 4TO B KAXKI0M UTPE BEPOATHOCTH
BBIUTPBIIIA U IPOUTPHIIIA OAMHAKOBHI U paBHbI 0,4.

8) Ilo or3biBam nokymnareneit Mrops MropeBny oreHus1 Haa&KHOCTb ABYX MHTEPHET-Mara3uHoB.
BeposTHOCTh TOTO, YTO HYXHBIM TOBap AOCTaBAT U3 mara3uHa A, paBHa 0,81. BepostHocTs
TOTO, YTO 3TOT TOBAp MOCTaBAT W3 MarasuHa b, paBna 0,92. Urops Uropesuu 3akazan ToBap
cpazy B oboux marazuHax. CuuTasi, YTO MHTEpHET-MarasuHbl paboTal0T HE3aBUCHMO JPYT OT
Jpyra, HailiuTe BepOATHOCTh TOTO, YTO HU OJIMH Mara3uH He J0CTaBUT TOBAp.

9) BeposTHOCTH TOTO, YTO HOBBIN MPHUHTEP B TE€UEHHUE I0Jia IOCTYIHUT B FapaHTUHHBIA PEMOHT,
paBHa 0,072. B nexotopom ropone u3 1000 mpogaHHBIX HPUHTEPOB B TEUYEHHE To0/la B
TrapaHTUHHYI0O MacTEePCKYyI MOCTYNMuiao 73 mTykd. Ha CKOJIbKO OTIIMYAeTCsl 4acToTa COOBITHUS
«TapaHTUHHBIA PEMOHT» OT €r0 BEPOSITHOCTH B 3TOM ropojie?

3ananus no pasaenay «JluckperHas MmaTeMaTHKa»

1. lano muoxectBO E (1, 2, 3, 4). CocunTath 4YUCIIO NEPECTAHOBOK U CT€HEPUPOBATH HX.

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

2. Haiitu 3HaYeHNE BBIPAKEHUS:
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6. CnoBo — mio0ast KOHEYHas IOCIIEAOBaTeNbHOCTE OYKB pycckoro andasuta. BrricHure,
CKOJIBKO Pa3jMYHBIX CJIIOB MOKHO COCTaBUTh U3 CJIOBA «MaTeMaTHKa»?
7. Ha 6an B Cankr-IlerepOypr npuexana u3BecTHasi MOJAHHIIA KHATHHS PocToBckas. HekoTopsie
bpeitnuHbl, y3HaB 00 ATOM, KYNWIM ceOe TakuWe K€ TOJBECKH, Cepbr'M M Kojbia. M3 115
GpeituH, MPUCYTCTBOBABIINX Ha 0aiy, 31 OblIa B TaKHMX ke MOABECKax, 45 — B cepprax u 50 — B
KoJblax. 36 QpeisiuH Haxeau MOABECKH M CepbIW, 23 — HaJAeNu IMOJBECKH W Kojbla, 27 —
KOJIbIIA U CEPhTU. A CAMBIMHU MOJHBIMHU OKA3aJHCh 15 (peinH, KOTOphIE HA/ISIH U MMOABECKHU, U
CEepbry, M KOJIbLIA, TAKUE K€ KaK y KHATUHU PocToBckoi. CkoNbKO (peilyinH He 3HAIO O MPpUE3/Ie
KHATHUHU 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% npaBUIILHBIX OTBETOB

OreHKa «OTIUYHOY

VYMeHusa v 3HaHUS

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

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

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

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

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

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

JaH HpaBHHBHBﬁi 3aJa4u

OTBET Y | MpaBWJIbHBIN ClieJIaH BBIBOJI
HO HE
ClieJIaH BBIBOJ

Pa3BEPHYTHIN BBIBOJ | OTBET,

JaH YaCTHUYHBIN OTBCT, HEC | IIOJJHOCTBIO

Kputepun 1 mkaja oneHuBaHus (IOKJIAAbI)

Onenka

Kpurepun oneHKHu 10KjIa/1a

«OTJIHYIHO»

1. Cobmonenue hopmManbHBIX TPeOOBaHMIM K TOKIATY

2. 'paMOTHOE ¥ MMOTHOE PACKPBITHE TEMBIL;

3. CamocrosTenbHOCTh B paboTe  Hax  JOKJIAIOM
(ucnonp30BaHUE AOKIJIANIOB U3 ceTu VIHTepHeT 3amperniaeTcs).

4. VYwmenue pabotatb C yueOHON, mnpodeccuoOHANTbHON
JIuTEepaTypoi.

5. YmMenue paboTarth ¢ MepHoOANMYECKON JINTEPATyPOH.

6. YMenue 000011aTh, A€IaTh BEIBOIBI.

7. YMmenue opopmiaTe OMOIMOTrpaduuecKe CIUCOK K TOKIaIy
B cooTtBercTBUE ¢ TpedoBanusimu ['OCT P 7.1. - 2003
«bubmuorpaduueckas 3anucek. bubmuorpaduieckoe onvucaHue.
OO6mue TpeboBaHUs U MTPaBUIIA COCTABICHUS.

8. Cobmonenne TpeboBaHU K OOPMIICHHIO JTOKIIA .
9.YMeHue KpaTKO H3JI0KHTh OCHOBHBIE IMOJIOKEHHS IOKJIana
IIPH €T0 3aIUTe.

10. MimrocTpanus 3auiyThl J0KIa1a TPE3CHTaIUCH.

«XOpOLIO0»

1. Cobmronenue GpopManbHbIX TpeOOBAaHUN K JOKIALy

2. 'paMOTHOE | TTOJTHOE PACKPBITHE TEMBI;

3. CamocrosATenbHOCT B paboTe  Hax  JIOKJIAIOM
(ucnonp30BaHUE AOKIANIOB U3 ceTu VIHTepHeT 3ampeniaeTcs).

4. VYwmenue pabotatb ¢ yueOHOH, NpodecCHoHaTbHOM
JINTEPATYPOH.

5. Ymenue paboTaTh C IEpUOJUUYECKON JTUTEPATYPOH.

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

7. He touno odopmieHn Oubanorpadguyeckuii CIUCOK K
noknany B cootBercTBue ¢ TpeboBanusmu ['OCT P 7.1.- 2003
«bubnuorpaduueckas 3anuck. bubnuorpaduueckoe onvcanue.
OO0u1re TpeGoBaHUS U MTPaBUIIa COCTABICHUS.

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

10. MnmrocTparus 3aiuThl TOKJIajia Mpe3eHTauen.

«YAOBJIETBOPUTEIBHO»

1. Cobnronenue GpopMaabHBIX TPeOOBAHUM K JOKIAIY

2. I'paMOTHOE ¥ TIOJIHOE PACKPBITHE TEMBI;

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

4. He mnomHo wu3y4yeHbl y4eOHas, mpodeccuoHanbHas
JUTeparypa.
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5. He nosiHO M3ydeHa nepuoanvecKkas JuTeparypa.

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

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

8. He cobmonennsl TpeOGoBaHMs K 0OPMIICHHUIO JTOKJIaa.

9. He derko copmupoBaHBI KpaTKUE OCHOBHBIC TOJOKEHUS
JOKJIa/1a TIPU €To 3alIuTe.

10.  Wmmoctpanus  3amuThl  JIOKJIaja  [pe3eHTaluel
OTCYTCTBYET

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

6.4.2. KOMILIEKT OLIEHOYHBIX CPEJCTB JIJISI IPOMEXYTOYHOM
ATTECTAIIMAN

IIpuMepHBIe BONPOCHI K IK3aMeHY
Auredpa.

Uucna u Boluncienus PanumonanbHbie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JIPOOH,
NPOICHTHI, OECKOHEUHBbIe Nepuoandeckue apoodu. I[Ipumenenme apoOelt M MPOLEHTOB s
pelIeHusl MPUKIAIHBIX 3aJad M3 pa3IM4yHBIX OTpaciied 3HAaHUW U peajJbHOM KU3HH.
JleiicTBuTenbHbIe YWCIa. PalMOHANBHBIE W UppaIlMoOHAIbHBIC dYHCHIA. ApuMeTHUECKUE
ONepalMu ¢ JEUCTBUTENIbHBIMU uYuciIaMu. Moyiib JEMCTBUTEIBHOIO YHUCIIA M €ro CBOMCTBA.
[Ipubnm>x€HHbIE BBIYUCICHUS, IMpaBUJa OKPYTJIEHUSA, MPUKUAKA U OIEHKAa pe3ysbTaTa
BbluMciieHni. CTeneHsp ¢ 1enbM nokaszareneMm. bunom Herorona. Mcnonb3oBanue noaxonasumen
(dbopMBbI 3aNMKuCH JEHCTBUTEIBHBIX YUCEN ISl PEUICHUs MPaKTUYECKUX 3a7ad U MPEICTABICHUS
TaHHBIX. Apudmernyeckuil KOpPeHb HATypaJbHOW CcTereHu U ero cBoictBa. CTenmeHb C
palMOHAIBHBIM TIOKa3aTeleM M €€ CBOWCTBA; CTENEHb C JICHCTBUTENIBHBIM I1I0KA3aTEJIEM.
Jlorapudwm uymcna. CoiictBa norapudma. JlecsaTuunble U HaTypaibHble JTorapudmel. CuUHyC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC 4YMCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC W apKTaHI€HC
YUCJIOBOIO apryMeHTa. YpaBHEHUsST M HEpPaBEHCTBA TOXKIEeCTBA M TOXKICCTBEHHBIE
npeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHUs. PaBHOCWIbHBIC ypaBHEHUS W YpaBHEHUS-
cinenctBusi. HepaBeHCTBO, pemieHue HepaBeHCTBa. (OCHOBHBIE METOJbl PEHICHUS LENbIX U
JIpOOHO-PAllMOHATIBHBIX YpPaBHEHUW M HEPABEHCTB. MHOTOUWIEHBI OT OJHOM TEPEMEHHOM.
JleneHne MHOrouseHa Ha MHOIOYIEH C OCTaTKOM. Teopema be3dy. MHOrouseHsl ¢ LEJIBIMU
koddPurmentamu. Teopema Buera. IlpeoOpa3zoBaHusi YHCIOBBIX BBIPAXKEHUMN, COJEPIKAIIUX
cTeneHn W KopHHU. MppaumoHanbHble ypaBHEHHA. (OCHOBHBIE METOIbl  pEHICHUS
UppallMOHANBHBIX ypaBHeHUU. [lokazaTtenbHbie ypaBHeHHS. OCHOBHBIE METOIBI pEIICHUS
MOKa3aTeNnbHBIX ypaBHeHHH. [IpeoOpa3oBaHue BBIpRKEHMIA, COAEPIKALIUX JIOTAPU(PMBIL.
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOJIbI PEIICHUS JIOTApUPMUYECKUX YpPaBHEHUM.
OcHoBHble  TpuroHoMerpuueckue  (opmynsl.  [IpeobOpa3oBaHne  TPUTOHOMETPUUECKHX
BBIDOKEHMI. PelleHne TpUrOHOMETPUYECKUX ypaBHEHMH. PelieHwe cucTteM JMHEHHBIX
ypaBHeHUN. Marpuna cucreMbl JUHEHWHBIX ypaBHEeHHU. OnpenenuTenb MaTpHIbl 2 X 2, €ro
T€OMETPUYECKUI CMBICIT U CBOWMCTBA; BBIUUCICHUE €r0 3HAYEHUS, MPUMEHECHHUE ONPEIETUTEIIS
JUIl pPElIEHUs] CUCTEMbl JIMHEWHBIX YpaBHEHHMU. PemieHune NpHUKIagHBIX 3a4a4 C IOMOIIBIO
CHCTEMBbI JIMHEWHBIX ypaBHEHHM. McciaegoBaHue MOCTPOEHHOW MOJENH C MOMOUIIBIO MaTpHIl U
onpenenuteneil. IloctpoeHne MareMaTHyecKMX MOJEIEN pEeabHOW CHTyallud C IOMOUIBIO
YpaBHEHUU U HEpaBEHCTB. [IprMeHeHne ypaBHEHUN U HEPABEHCTB K PELIEHUIO MATEMATUUECKUX
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3aJa4 W 3a7ad U3 pa3MYHbIX oOjacTeil HayKu W peajbHOM Xu3HU. DYHKUMU U Trpaduku
DyHKIUS, cmocoOb! 3aaanus GyHKIun. B3anmHo obpatabie Gynkiuu. Kommosunms GyHKITHHN.
['paduk Gyakuuu. dnemMeHTapHbIe Tpeodpa3oBanus rpadukos GyHknmii. OOIACTH ONpeaeTIeHUS
U MHOXecTBO 3HaueHull ¢pynkuuu. Hymu @ynkuuu. IIpomexyTku 3HakonoctosHcTBa. YETHBIE U
HeuétHble (ynkiuu. Ilepmommueckue Qynkiuu. I[IpomMexyTku MOHOTOHHOCTH ()YHKIIMH.
Maxkcumymbl 1 MUHUMYMBI (yHKkiuM. HauOosnbinee u HaumeHbllee 3HAYeHUS (YHKIMM Ha
npomMexytke. JluHeiHas, KBaapaTuuyHas W JApoOHO-TMHEHHas (yHKIUH. DJIeMeHTapHOe
UCCIIeIOBaHME M TOCTpoeHue ux rpaduxon. CreneHHas (YHKUUS C HAaTypajJbHBIM U LIEIBIM
nokasareneM. E€ cBoiicTBa u rpaguk. CBoiicTBa 1 rpaduk KOpHS N-OM CTENEHH KakK (PyHKIHUU
oOpaTHOW CTeNeHW C HaTypalbHbIM IoKa3areneM. IlokasarenbHas M Jorapupmuueckas
¢ynkumu, ux cBoiictBa u rpaduxu. Mcmonp3oBanue rpadukoB (GYHKIMNA A peIIeHUs
ypaBHEHMH. TpUroHOMeTpHUYECKasi OKPYKHOCTb, ONPEEIEHUE TPUTOHOMETPUUYECKUX (DYHKIIMH
YHUCI0BOro aprymeHTa. OyHKIMOHAIBHBIE 3aBUCMMOCTH B pEAJIbHBIX MPOLIECCaX U SIBICHMSIX.
I'paduxu peanbHbIX 3aBUcuMOcTel. Hauana marematnueckoro ananusza [locinenoBarenbHOCTH,
CIOCOObI 3aJjaHus NOCIEA0BaTeNbHOCTEN. MeToa MareMaTH4ecKol MHAYKIMU. MOHOTOHHbBIE U
OTrpaHUYEHHBIE MTOCIEA0BATEIBHOCTU. MICTOpHS BOZHUKHOBEHHS MaTEMaTHYECKOrO aHaJIN3a Kak
aHanmm3a OECKOHEYHO MajblX. ApH(MeTHYecKas W reoMeTpUYecKas nporpeccuu. beckoHeuyHO
yObIBaromasi reomerpudeckas nporpeccuss. Cymma O€CKOHEYHO YOBIBAIOLIEH IeOMETpHUYECKON
nporpeccuu. JIMHENHbBIN U 3KCIOHEHIMAIBHBINA pocT. Yucno e. @opmyna CI0KHBIX IPOLEHTOB.
Hcnonp30BaHnE NIPOrpecCUMM Ul PELICHMsS pealbHbIX 3aJad IPUKIAJHOTO XapakTepa.
Henpepeiabie GyHKIMM ¥ ux cBoicTBa. TOYkHM pa3peiBa. ACUMNOTOTH TpadUKOB (DYHKITHIA.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB JUIsl pellIeHUs] HEPaBEHCTB.
[IpumeHeHne CBOWCTB HENpPEpHIBHBIX (GYHKUMH ans pemieHus 3anad. llepas u  BTopas
npou3BojHble (pyHKIMH. OnpeaeneHue, reOMETPUUECKU 1 (PU3MUECKUI CMBICI MPOU3BOIHOM.
VYpaBHeHue kKacatenbHOH K rpaduky ¢yHkuuu. llpowsBogHBIE 3IIEMEHTApPHBIX (DYHKIHIA.
[Tpon3BoiHas CyMMBI, IPOU3BEIEHHS, YACTHOTO U KOMIIO3ULMH (pyHKIMI. MHOXecTBa U JIOTHKA
MHOXecCTBO, OmNepaly HaJ MHOXXECTBaMH W MX cBoMcTBa. Juarpammer Ditiepa — Benna.
IIpuMeHEeHNE TEOpETUKO-MHOXKECTBEHHOIO ammnapara Juisd ONMCaHUs pealbHBIX IPOLECCOB U
ABJICHUM, NpPU pELIeHMH 3aJad U3 JApPYyrux y4yeOHbIX mnpeameroB. OrpenencHue, Teopema,
CBOMCTBO MaTeMaTHUYECKOro OObEKTa, CIEACTBHE, J0KAa3aTeIbCTBO, PABHOCHIIbHBIE YpaBHEHHUS.
Harypanbnsle u niensie uncna. [Ipumenenne npusHakoB aenumocty nenbix yucen, HOA u HOK,
OCTaTKOB 10 MOJYJIt0, adropurMa EBkinaa ais pemeHus 3a1ad B UeNbIX ynucnax. KomruiekcHbie
yhcia. AnreOpandeckas M TpUTOHOMeTpuUyecKkas (OpMBI 3allMCH  KOMIUIEKCHOTO 4HcIia.
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 YPaBHEHHMM M HEPABEHCTB. PaBHOCUIIBHBIE
CUCTEMBl U  CUCTEMbI-CIeACTBUS.  PaBHOCWibHble  HepaBeHcTBa.  OTOOp  KOpHEH
TPUTOHOMETPUYECKUX YPABHEHMM C IOMOILBIO TPUTOHOMETPUUYECKON OKpYXKHOCTH. PemieHune
TPUTOHOMETPUYECKUX HepaBeHCTB. (CHOBHBIE METOJIbl PpEUIEHMs] TOKa3aTeNIbHbIX U
JorapupmMuuecKux HepaBeHCTB. OCHOBHBIE METOJbl PEIIEHUS HWPPALMOHAIBHBIX HEPaBEHCTB.
OcCHOBHBIE METO/Bl PELICHUS] CUCTEM U COBOKYMHOCTEH palMOHAJIbHBIX, HWPPALUOHAIBHBIX,
NOKa3aTeIbHbIX W JIOTapU(PMUUYECKHX YypaBHEHUH. YpaBHEHHUs, HEPaBEHCTBA U CHCTEMBI C
napamerpamu. [IpumMeHeHHe ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYEeCKHX
3aJa4 U 3aJa4 U3 pa3IMyHbIX 00JacTel HayKu U pealbHOM KU3HU, HHTEPIPETALUs MOTyIeHHbIX
pe3ynbraToB. OyHKIMHU U rpapuku I'papuk xomnozuuuu ¢yHkiui. ['eomerpruueckue odpasbl
YpaBHEHHMI M HEPaBEHCTB Ha KOOPJMHATHOW IUIOCKOCTH. TpHUrOHOMETpHUYecKHe (PYHKIIUH, UX
cBoiicTBa u rpaduku. I'paduueckne MeToabl peuieHusl ypaBHEHUN U HepaBeHCTB. [ paduyeckue
METO/ABl pelleHus 3anad ¢ napaMmerpamu. Mcmonp3oBanue rpapukoB (YHKIMHA IS
MCCJIEIOBAHMSI MPOIIECCOB U 3aBUCHMOCTEH, KOTOPbIE BOZHUKAIOT MPU PELICHUH 33/1a4 U3 JPYTUX
y4eOHBIX MpPEeIMETOB U peanbHOl ku3HM. Hauama matemarmueckoro aHanmuza IIpumenenue
MIPOM3BOJHON K HCCIIEIOBaHHMIO (YHKIMH Ha MOHOTOHHOCTb M 3KCTpeMyMmbl. HaxoxneHue
HauOOJIBIIEr0 M HAMMEHBIIEro 3HaueHWH HeNpepbhlBHOM (yHKIMHM Ha oTpeske. IlpumeHnenue
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MPOU3BOJHOM JUIsI HAXOXKIEHUS HAWIYYIIero penieHuss B MPUKIATHBIX 3agadax, s
OTpe/ieNieHus] CKOPOCTH M YCKOpPEHHUs Tpoliecca, 3adaHHOro ¢GopMynoil uiau rpadukoM.
[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpasHbIX. IlepBooOpasHble 3IIEMEHTAPHBIX
byakumid. IlpaBuma HaxoXIeHUs TepBooOpa3HbIX. MHTerpan. I'eoMeTpuyecKuid CMBICIT
uHTeTpasia. Beraucnenue ompenenéHHoro uHterpana mo Qopmyne Heiorona — JleliOHuIa.
[Ipumenenue wuHTErpaja Uil HaxOXICHHS IUIowm[aaed Iulockux ¢uryp u o0BEMOB
reomMeTpuueckux Ten. [Ipumeps! pemeHuil quddepeHnnaIbHbpIX ypaBHEHUH. MaTeMaTH4ecKoe
MOJICIIMPOBAHHUE PEATHHBIX MPOIIECCOB C MOMOIIBIO AU(PepeHInaTbHBIX YPAaBHEHUH.

I'eomerpust

[Tpsimble M mIOCKOCTH B IpocTpaHcTBe (OCHOBHBIE IMOHATHS CTEpeoMeTpuu. Touka,
npsMasi, IIOCKOCTh, MPOCTPAaHCTBO. IIoHATHE 06 aKCMOMATHYECKOM IIOCTPOEHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUHM U CIEACTBUSA U3 HHUX. DB3anMHOE pacnoioXeHue IpsMbIX B
IIPOCTPAHCTBE: IEPECEKAIOIMECs, MapajUleIbHbIE W CKpelmuBaromuecs npsaMsle. IIpusnakn
CKpelMBAOIIMXCA HpsAMBIX. llapamnensHOCTh MHpSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuleJbHble IPSAMBIE B IIPOCTPAHCTBE; IMApPAJJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
npsAMoit U mockocTu. [lapamienbHoe W HEHTpaIbHOE MPOCKTUPOBAHHE, W300pakeHue (Quryp.
OcCHOBHBIE CBOICTBA MapajieIbHOIO NMPOEKTUpOoBaHus. M300paxenue ¢uryp B mapauieiabHOR
IIPOCKLMHU. YTJbl C COHAIPABICHHBIMM CTOPOHAMH; YroJI MEXAY HPSIMBIMM B IIPOCTPAHCTBE.
[TapamienpHOCTD MIIOCKOCTEN: NapajllebHble IUIOCKOCTH; CBOMCTBA NApaJlIEIbHbIX INIOCKOCTEH.
[Tpocreiiiine TpPOCTpaHCTBEHHbIE (UIYyphl HA IUIOCKOCTU: TETPasAp, Mapajliesenume;
IIOCTPOCHHE Cce4eHHUU. [lepneHIuKyIsIpHOCTh NpPAMOM M IUIOCKOCTH: IEPIEHAMKYISPHbBIE
IIPSIMBIE B IIPOCTPAHCTBE, MIPSAMBIE MMAPAJUICIIbHBIC U IIEPIICHIUKYIISPHBIE K IIJIOCKOCTH, IPU3HAK
NEPIEHIUKYJIIPHOCTH TPSAMOM M IUIOCKOCTH, TE€OpeMa O TMPAMON IEPHEHAUKYISIPHON
I10CKOCTH. OpTOroHaiabHOE MpOEKTUpOBaHuE. [lepneHauKyasp U HaKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 IIOCKOCTH, MPOEKIU (PUIYphI HA IIIOCKOCTb.
IlepneHquKyISIPHOCTD IUIOCKOCTEH: MIPU3HAK IEPIEHIUKYISIPHOCTH ABYX IUIocKocTer. Teopema
o Tpéx nepneHaukyisapax. 44 IlpumepHas pabouas nmporpamMMa Yribl B IPOCTPaHCTBE: yroi
MEXAYy IpsSMOM M IUIOCKOCTBIO; JBYI'PAHHBIM YIroJI, JMHEHHBIM YroJl JBYI'PAHHOIO yrJa.
TpéxrpanHelii M MHoOrorpaHsbie yribl. CBOHCTBAa IJIOCKMX YIJIOB MHOTOTPaHHOTO YIJIa.
CBolicTBa IJIOCKUX M JIBYTPAaHHBIX YIVIOB TPEXIpaHHOro yria. TeopeMbl KOCHHYCOB M CHHYCOB
JUIsL TPEXTPAHHOIO yria. MHOrorpaHHMKM Buibl MHOTOIpaHHHUKOB; Pa3BEPTKA MHOIOTPaHHUKA.
[Tpusma: n-yronbHas mpusMa; InpsiMasi M1 HaKJIOHHAs NMPU3MbI; OOKOBasi M MOJHAs MOBEPXHOCTh
npusMel. [lapannenenunesn, npsMOYTOJIBbHBIN NMapajulegenunen U ero cpoicrsa. Kpargaiimme
MyTH Ha TMOBEPXHOCTH MHororpanHuka. Teopema Diinepa. [IpocTpancTBeHHass Teopema
[Tudaropa. ITupamunaa: n-yroiapHas nupamMuIa; MpaBuibHas U yceuéHHas nupamuabl. CBoiicTBa
pébep n GOKOBBIX TpaHel MpaBUIbLHON Mupamubl. [IpaBuIbHBIE MHOTOTPAaHHUKU: MPAaBUJIbHAS
npusMa M IpaBWIbHAs NHpaMuia; IpaBWIbHAS TPEYroibHas MNUpaMHAa M IPaBUJIbHBIN
TeTpadap; Kyo0. IlpencraBieHue o MNpaBUWIIbHBIX MHOTOTPAaHHHMKAX: OKTajdap, MOJAEKadap U
UKOCa3/lp. BbluMcieHne >1€MEHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHanu, yriasel. [liomans
OOKOBOI MOBEPXHOCTHU U MOJIHOM MOBEPXHOCTH MPSMOI PU3MBI, IUIONIA/Ib OCHOBaHUMN, TeopeMa
0 OOKOBOI MOBEpPXHOCTH MpsiMON Mpu3Mbl. [Inmomans GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
NPaBWIBHOM NHpaMubl, TeopeMa O IUIomagu yceuy€éHHoW mnupamuabl. Cummerpus B
IIPOCTPAHCTBE. JJIEMEHTHl CHMMETPUM IPaBWIbHBIX MHOIOrpaHHUKOB. CHUMMeTpus B
MIPaBUJIBHOM MHOTOTPaHHUKE: CHMMETpHUS NapaJUIeNIeUIENd, CUMMETPUS NPABWIBHBIX ITPU3M,
CUMMETpHUs NIPaBUIIBHOM NTUpaMU/Ibl. BEKTOPBI U KOOpAUHATEI B IPOCTpaHCTBE IIoHATHSA: BEKTOD
B TIPOCTPAHCTBE; HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOI'O BEKTOPA; BEKTOPHI KOJJIMHEApHbIE,
COHAIPABJICHHBIE U IIPOTUBOIIOJIIOKHO HAIIPaBICHHBIE BEKTOPBL. PaBeHCTBO BEKTOPOB. JlecTBus
C BEKTOPAaMHU: CIIOKEHUE U BBIYUTAHUE BEKTOPOB; CYMMa HECKOJIBKHX BEKTOPOB; YMHOXKEHUE
BEKTOpa Ha umciio. CBOWCTBA CIIOKEHUs BEKTOpOB. CBOICTBA yMHOXEHHS BEKTOpa Ha YHUCIIO.
IlonsiTe KoMIUTaHApHBIE BEKTOpbl. [Ipu3HAK KOMIUIaHapHOCTH TpEX BEKTOPOB. lIpaBmio
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napajuienenunena. TeopemMa O pa3loKEHUU BEKTOpa MO TPEM HEKOMILIAHAPHBIM BEKTOPaM.
[IpsamoyronbpHasg cucremMa KoopAuHAT B npoctpaHcTBe. KoopawHaTel BekTOopa. CBSI3b MEXIY
KOOpJMHAaTaMM BEKTOpa M KOOpAMHATaMU TOYEK. YToJl Mexay BekTropamu. CkanspHoe
npousBeneHue BeKTOpoB. Tenma BpameHus [loHsaTus: muIMHApUYEecKas MOBEPXHOCTH,
KOHHMYECKasi TOBEPXHOCTh, Ccdepudeckas IOBEPXHOCTh, oOpazyomue mnoBepxHocTer. Tema
BpallleHus: HWIMHIP, KOHYC, YCeUEHHBIN KOHYC, cepa, map. B3aumHoe pacnonoxxeHnue cdepbl
U IUIOCKOCTH; KacaTelbHasl IUIOCKOCTh K cdepe. M300pakeHue Ten BpamleHHs Ha IUIOCKOCTH.
Pa3BépTka mmnuHapa um konyca. Cummerpusi chepsl u mapa. O0bEM. OCHOBHBIE CBOMCTBA
00vémoB Ten. Teopema 00 00BEME MPSIMOYTOIBLHOTO TapaUICICIHIea U CICICTBUS U3 HeE.
OO0béM TpsIMOM M HAKJIOHHOM MNPU3MBI, IWIMHIpPA, NUpaMuabl U KoHyca. OO0BEM mapa u
m1apoBoro cermMeHTta. KomOuHanum tei BpamieHHs U MHOTOTrpaHHUKOB. [Ipu3ma, BnmcaHHas B
HWIMHJP, OnucaHHas okojo uunuHapa. Ilepeceuenue cdeprl u mapa ¢ miockoctbio. Kacanue
mapa u chepsl MI0CcKoCThi0. [ToHATHE MHOTOrpaHHHMKA, OMHUCAHHOTO OKOJIO C(epbl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIM TeJO BpaileHus. [lnomans noBepXHOCTH HUIMHIIPA, KOHYCA;
wiomanb chepel U e€ yacreil. Ilogodbue B mpoctpancTBe. OTHOmIEHHE O00BEMOB, IUIOMIAEH
noBepxHocTel monobubix ¢uryp. IIpeodbpasoBanue momobusi, romorerus. Pemenue 3amay Ha
IUIOCKOCTH €  MCIOJb30BAaHMEM CTEpEOMETpUYecKuX MeTojoB. IlocTpoeHue ceueHuit
MHOTOTPAaHHHUKOB U TEJ BPAIlEHUS: CEUCHUS HUINH/Ipa (MapajljIeNIbHO U MEePIEeHANKYISIPHO OCH),
CeueHUs KOoHyca (MapajielbHOE OCHOBAHHUIO M IPOXOJsIIee Yepe3 BEpIIMHY), CEUEHHUs I1apa;
METOJIbI MOCTPOCHUS CEUEHUN: METOJ| CIEAO0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METO]
IepeHoca CeKylel IIOCKOCTH. BeKTopsl M KOOpAMHATBHI B IMPOCTPAHCTBE BekTopbl B
npoctpanctBe. Ormepanuu Haja BeKTopaMu. BekTopHoe yMHOXKeHHE BekTopoB. (BolCTBa
BEKTOPHOI0 yMHO)XeHHUs. [IpsiMmoyrosnbHas cuctema KoopauHaT B npoctpaHcTBe. KoopauHaTsl
BeKkTopa. Paznoxenue Bekropa mo 0Oaszucy. KoopauHaTHO-BEKTOPHBIH METOJ MPHU PEIICHUU
reoOMEeTpUYeCKUX 3amad. J[BmKeHus B MpocTpaHCTBe J[BumkeHus mpoctpaHcTBa. OTOOpaskeHHUs.
JBuxkenust u paBeHCTBO (uryp. OOmue cBoiicTBa ABMKEHUN. BUibl IBUKEHMI: TapauieTbHbINA
NEepeHoC, IEHTpalbHAs CHMMETPHSA, 3€pKalbHas CHMMETPHs, IOBOPOT BOKPYT MPSIMOIA.
[IpeoOpazoBanus nomobus. [psmas u chepa.

DJIeMeHThI TEOPUH BEPOATHOCTEH U MaTeMAaTH4YeCKOM JIOTHKH

Oiinepa. kmacc ['pad, cBsa3Hbii rpad, mytu B rpade: uukiasl v uenu. CreneHb
(BaneHTHOCTB) BeplIMHbI. I'padsl Ha muiockocTu. JlepeBbs. CiryyaiiHble S3KCIIEPUMEHTHI (OIBITHI)
U CIIy4aiHbIe COOBITUS. DIE€MEHTapHbIE COOBITHS (MCX0/1bl). BEeposITHOCTh CllydallHOTO COOBITHS.
bauzocte 4acToTel M BepOATHOCTH COOBITHH. CiyyaifHble ONBITBI C PaBHOBO3MOXKHBIMHU
AJIEMEHTapHbBIMU  cOObITUSAMU. Omnepanuu HaJa COOBITUSIMU: TiepecedeHHne, OOBbEAUHEHUE,
IPOTHBONOJOXKHBIE CcOObITUS. Jnarpammber Oiinepa. dopMmyna CIOXEHUS BEpOSTHOCTEH.
VYcnoBHas BEPOATHOCTb. YMHOKEHHME BEpOSTHOCTEH. JlepeBO Cily4allHOTO SKCIEPUMEHTA.
®opmyna mnonHoit BepostHocTu. Popmyna baiteca. HezaBucumble coObiTus. bunapHbIit
ClIy4ailHBI ONBIT (MCHbITaHME), ycnmex M Heynada. HesaBucumble wucnbiTanus. Cepus
HE3aBUCHMBIX MCIIBITAaHUH 10 mepBoro ycnexa. IlepectanoBku u ¢gaxropuan. Uuciao coueTaHUi.
Tpeyronbauk Ilackans. ®opmyna OwnHoma Hprorona. Cepus HE3aBUCHUMBIX HCIIBITAHUN
bepuymiu. CryuaiiHblii  BbIOOp U3 KOHEYHOW coBokymHocTH. CiydaiiHass BeJlIWYMHA.
Pacnipenenenune BepositHocTed. Jlumarpamma pacnpenenenus. Omnepanuu Haja ciaydailHbIMU
BeIMYMHaMU. buHapHas ciydaiiHas BenunuuHa. lIpuMmepsl pacnpeneneHuii, B TOM 4YHCIIE
reoMerpuueckoe U OuHOMHarmbHOe. COBMECTHOE pacIpeleleHHe JBYX CIIy4alHbIX BEJIHYMH.
He3aBucumble ciydaiiHple BEIMYMHBL. MaTeMaTHyeckoe O0)XKHMJIAHUE CIIy4allHOM BEJIMYUHBI
(pactipenenennsi). [lpuMepsl TNpPUMEHEHHS MaTEMaTHYECKOTO OXHIAHHUS (CTpaxoBaHUE,
jotepest). MaremaTHueckoe OKuAaHWe OWHApHOW ciydyalfHOH BelW4MHBL. MaremaTuuyeckoe
OKUJAaHUE CYMMBbI CIIy4alHBIX BeJIMYMH. MaremMaTH4ecKoe OXHJaHWE TIeOMETPUUECKOro u
OMHOMMAJIBHOTO pacnpeaenaeHuid. Jlucnepcust 1 cTaHJapTHOE OTKIOHEHUE CIIy4alHOM BeTMYUHBI
(pactipenenenusi). Jlucnepcuss OMHAPHOM CITydaliHON BeNMWUYWHBI. MaTeMaTH4decKoe OXUIaHue
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IPOU3BENECHUS M JUCIHEPCUS CYMMBbl HE3aBHCHMBIX CIIy4alHbIX BelIMuuH. Jlucnepcus u
CTaHJapTHOE OTKJIOHEHHEe OWHOMHAIBHOTO pachpenenenus. Jlucnepcus W cTaHIapTHOE
OTKJIOHEHUE TeOMETPUUECKOro pacnpenenenusi. HepasenctBo YeoOrbiméBa. Teopema YeObiména.
Teopema bepuymu. 3akoH 00bIHX YKces. BeIOOpOUYHBIN MeTOA Hcciaea0Banuil. BeiOopouHbIe
xapakTepucTuki. OlLEHHBaHUE BEPOSITHOCTH COOBITHS MO BHIOOPOYHBIM JaHHBIM. lIpoBepka
MPOCTEUIINX TUIIOTE3 C IOMOIIBK HM3YYEHHBIX pacnpeneneHuil. HempepbiBHbIE ciydaiiHble
BenuunHbl. IIpumeprpl. @DyHKUMS IUIOTHOCTH BEPOSTHOCTU paclpenenacHus. PaBHomepHoe
pacupeneneHue U ero CBOMCTBA. 3ajaud, MPUBOASAIIME K ITOKA3aTEIbHOMY pPAaCHpPEEICHUIO.
3anauy, NPUBOASAIINE K HOPMAJIbHOMY pacipeaencHuto. OyHKIUS IUIOTHOCTU BEPOSITHOCTH
MOKA3aTeIbHOIO  pachpeleneHus, (YHKIHUS  IJIOTHOCTH  BEPOSTHOCTH  HOPMAIBHOTO
pacnpeneneHuss. @OyHKIUSA IUIOTHOCTH U CBOWCTBA HOPMA@JIBHOIO  pacIpeieeHUs.
[TocnenoBaTenbHOCT,  OJAMHOYHBIX  HE3aBUCHMBIX  COOBITUH. 3amaud, MNOPUBOAAIIUE K
pacnpenenenuto [lyaccona. KoBapuamus aByx ciydaifHbix BennuyuH. Kodddumment nuneitHOM
koppemsitiui. CoBMeCTHbIE HAOMIOACHHUS JABYX BeIUYHMH. BpiOopouHbii ko3 duuueHt
Koppensuuu. Paszmuuume MexIy JMHEHHOW CBSI3bI0 M NPUYMHHO-CIEACTBEHHOM CBA3BIO.
JInneliHas perpeccus U METOJ HAMMEHBIIUX KBAJIPATOB.

Kpurtepuu u mkaJibl OlleHMBAHUS POMEKYTOUYHOI aTTecTalNu

HIkana u kpuTepum oeHKN (IK3aMeH)

OTtiin4Ho Xopowo YaosiaerBopurebHo | HeyaoBierBopurenbHO
1. I[TostHO pacKpsITO 1. OtBer 1. Henonxo unu 1. Conepxanue marepuaia
COJIepXKaHue BOIIPOCOB | YAOBJIETBOPSET B HETOCJE10BATEIBbHO HE PACKpPBITO.
ouiera; OCHOBHOM packpseITo copepkanue | 2. OmmOku B
2. Marepuan u3noxeH | TpeOOBaHUSAM Ha Marepuana, HO ONpe/IeTICHUN MTOHATUM, HE
IrpaMOTHO, B OLIEHKY «5», HO IIpH MoKa3aHo o01ee HCI0JIb30Bajach
ONpeIEICHHOM 3TOM MOKET UMETh [MIOHMMAaHHUE BOIIPOCA U | TEPMUHOJIOTHS B OTBETE.
JIOTUYECKOMN cleyomue MIPOJIEMOHCTPUPOBAHBI
[10CJIEI0BATEIbHOCTH, HEJOCTaTKHU: YMEHHUSI, JOCTaTOUHbIE
MPaBUIILHO 2. B uznoxenuun JUTSL TalIbHEUILIEro
UCIIOJIB3YETCS JIOTYILIEHbI YCBOEHHMSI MaTepHaa.
TEPMHUHOJIOTHS; HeOoupiIMe mpobensl, | 2. Umenuch
3. Iloka3aHo ymeHue HE MCKa3UBILINE 3aTpyJHEHUS WK
WUTIOCTPUPOBATh COJIEp’KaHUE OTBETA; JIOMYILIEHbI OIIMOKU B
TEOPETUUECKHE 3. JomyuieHsl OJUH - | ONpeeICHUN TTOHITHH,
MIOJIO’KEHHUS JIBa HeJlo4eTa Ipu HCII0JIB30BAHUHU
KOHKPETHBIMU OCBEILEHUH TE€PMHUHOJIOTHH,
IpUMepaMu, IPUMEHATh | OCHOBHOTO WCIIPABJICHHBIE 110CIIE
UX B HOBOU cUTyaluy; COJIep’KaHusl OTBETA, HECKOJIBKUX
4. HCIIPABJICHHBIE 110 HaBOJSILUX BOIIPOCOB;
[IponeMoHCTpUPOBAHO | 3aMEYaHUIO 3. [Ipu HenmonmHOM
YCBOEHHUE PaHEe 9K3aMEHATOPA; 3HAHUU
M3Y4YEHHBIX 4. JlonymieHbl omuOKa | TEOPETHUECKOTO
COITYTCTBYIOIIUX i 6osee AByX MaTepuasa BbIsBICHA
BOIIPOCOB, HEJ0YETOB MPU HEeJ0CTaTOYHAas
c(OpPMHPOBAHHOCTD OCBELLEHUU c(OpPMHPOBAHHOCTH
YMEHUH U 3HAHW; BTOPOCTEIIEHHBIX YMEHUW U 3HAaHUH.
5. OTBeT npo3By4an BOIIPOCOB, KOTOPBIE
CaMOCTOSITENIbHO, Oe3 JIETKO HUCIPABIISAIOTCS
HaBOJALMX BOIIPOCOB. | IO 3aMEYaHUIO

9K3aMeHAaTopa.
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