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

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

OO6meobpa3oBaTenbHas AWCHMILIMHA «MareMaTtuka» SBISETCS 00S3aTeIbHOW  YacThIO
obmieoOpaszoBarenpbHOro IuKiIa obpazoBarenbHol mporpammbel CIIO B coorBerctBun ¢ ®I'OC mo
cneuuanbHocTd 09.02.07 MHpOpMalmoHHBIE CHCTEMBI U IPOTPaMMHUPOBAHHE.

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
IPU TOATOTOBKE CIIEHUATUCTOB cpeaHero 3BeHa mo crnenuansHoctd 09.02.07 MudopmannoHHse
CUCTEMBI ¥ IPOTPAMMHPOBAHHE.

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

e (opmupoBaHUE MpEACTABICHUH O MaTeMaTHKE KaK YHUBEPCAIBLHOM SI3bIKE HAYKH, CPEICTBE
MOJICJIMPOBAHUS SBJICHUM U MPOIIECCOB, 00 MACSIX U METOJaX MaTEeMAaTUKU;

® Dpa3BUTHUE JIOTHYECKOTO MBIILUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHHUS, aJTOPUTMHYCCKOM
KyJIbTypbl, KPUTUYHOCTH MBIIUICHUS HA YpOBHE, HEOOXOAMMOM s Oymymein
npoecCHOHANBHOM e TENIbHOCTH, a TAKXKe MOCIEIYIOIIEero 00y4eHHs B BHICIICH IIKOJIE;

® OBJIAJICHUE MATEMAaTHYCCKHUMH 3HAHUSAMHU M YMCHHSIMH, HEOOXOIMMBIMHA B ITOBCEIHEBHOMN
KU3HH, JIJIST U3YUYCHHS IIKOJbHBIX €CTECTBEHHOHAYYHBIX TUCHHUILIMH HAa 0a30BOM YpPOBHE, IS
MoJiyueHusi o0pazoBaHusi B 00JIaCTSAX, HE TPeOyIOUMX YIrayOJIeHHOW MaTeMaTH4eCKOn
TOJTOTOBKH;

e BOCIHUTAaHUE CPEACTBAMH MATEMaTUKU KYJIbTYpPhl JIMYHOCTH, IIOHMMaHUs 3HAYMMOCTH
MAaTeMaTUKHU Uil HAYYHO-TEXHUYECKOr0 IPOrpecca, OTHOLICHHWS K MaTEMATUKE KaK K 4YacTH
00II1eYesIOBeUeCKO KyJNbTYphl 4Yepe3 3HAKOMCTBO C HCTOPHEM pa3BUTHUS MaTEMaTHKH,
ABOJIIOIMEH MaTeMaTHYECKUX UJICH.

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

® OBJAJEHUE METOJAAMM [O0KA3aTelIbCTB U QJITOPUTMOB pEIIEHUS; yYMEHHE HUX HPUMEHATb,
MIPOBOAUTH JOKA3aTEeIbHbBIE PACCYKICHHS B XOJI€ PELLIEHUS 3ajay;

® OBJIAJICHUE CTaHJAPTHBIMU [PUEMaMU pPEIIEHUS pPAlMOHAIBHBIX M HUPPALMOHAIIBHBIX,
[IOKA3aTEeIbHBIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHMM M HEPABEHCTB, MUX CHCTEM;
HCI0JIb30BaHNE T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCJIE Ul TOMCKA MYTH PELIeHUS
Y WUTIOCTPALIMK PELIECHUs] YpaBHEHUN U HEPABEHCTB;

® OBJaJICHUE OCHOBHBIMU MOHSATHSIMM O TIUIOCKUX M MPOCTPAHCTBEHHBIX TI'€OMETPHUYECKHUX
¢durypax, uX OCHOBHBIX CBOMCTBaX;

® OBJIaJICHHE HaBbIKAMU pACIIO3HABAaTh Ha 4YepTekax, MOJACNISIX M B pPEATbHOM MHpE
reOMEeTPHUECKUEe (QUTyphl; NMPUMEHEHHE HW3YYEHHBIX CBOMCTB T€OMETpPHUYECKHX (GUIryp U
(dbopMyI1 U1 pelIeHus: TeOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJepKaHUEM;

® OBJIaJICHUE HABbIKAMU HCIIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM MPHU PEIICHUH
3a1a4y



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

JIMYHOCTHBIX:

e CchOpPMHPOBAHHOCTh MPEJACTABICHUI O MaTeMaTHKE KaK YHUBEPCAIbHOM S3bIKE€ HAYyKH,
CPEICTBE MOJCIMPOBAHMS SBJICHUN U MPOLIECCOB, UAEAX U METOAX MaTEMATUKH;

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

¢ chOpPMHPOBAHHOCTH OTHOIIEHHS K MaTeMaTHKE KaK K 4acTh OOIIEYeOBEYECKOW KYIbTYPHI
4yepe3 3HAKOMCTBO C MCTOPUEH Pa3BUTHUS MAaTEMATHUKH, SBOJIFOLIMEN MAaTEMaTHYECKUX UICH;

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

® OBJIQJICHUE MAaTEMAaTHYECKUMH 3HAHUSMH U YMEHUSMH, HEOOXOAWMBIMH B TIO BCEIHEBHOU
KU3HM, JUII OCBOCHMSI CMEXHBIX €CTECTBEHHO-HAyYHbIX JUCLHUIUIMH MW JHUCLUILIMH
npoeCCHOHATBHOIO LUKJIA, JUIsl HOJIy4YeHus oOpa3oBaHUs B OOJIACTAX, HE TpeOYOLIMX
yrIyOJIEHHON MaTeMaTHu4ecKOl MOATOTOBKY;

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

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

® TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSITEJIbHOM TBOPUECKOM U OTBETCTBEHHOM JESITEIbHOCTH;

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

® OTHOIIEHHE K MPO(ECCHOHANTBHOW AEATETHHOCTH KaK BO3MOXKHOCTH YYacTHUS B PEIICHUU
JIMYHBIX, OOLIECTBEHHBIX, FOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX IIPOOIIEM.

MeTanpeaMeTHbIX:

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

®  CaMOCTOSITENbHO OCYIIECTBISATH, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIbHOCTD;

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

e BBIOMpATH YCHELIHbIE CTPATErMH B PA3IUYHBIX CUTYaLlUsX;

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

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

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

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

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



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

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

IIpeamerHbIxX:

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

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

¢ [OHUMaHHE BO3MOXXHOCTU aKCMOMATUYECKOTO MOCTPOCHUSI MATEMAaTUYECKUX TEOPUIL;

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

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

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

® HCIIOJB30BAaHUE FOTOBBIX KOMIBIOTEPHBIX MIPOTPAMM, B TOM YHCJIE JUIsl TOUCKA ITYTH PEILICHUS
Y WUTIOCTPALMU PEUIEHUS YPABHEHUN U HEPABEHCTB;

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

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

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

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

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

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

Ymers:

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

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



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

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

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

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

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

KOMIUIEKCHOTO ~ 4ucia, (opma  3amucu  KOMIUIEKCHBIX — yHcel  (TeomeTpuyeckas,
TPUTOHOMETpHUYECKass U anredpamdeckas); apupMeTHUYecKHe IeHCTBUS C KOMILJIEKCHBIMU
YHUCJIAMU; UCIIOJIb30BAHUE KOMIIJIEKCHBIX YHUCEIL;

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



(GopMyIIbI CIIOKEHHSI U YMHOKEHUS BeposTHOCTEH, HopMyiTy NMOJHON BEpOSTHOCTH, GOPMYILY
bepuymnu, komOuHaTopHble (akThl U (OpMYJBI; ClydyaiiHAas BeIWYMHA, pacHpeaeiCHHe
BEPOSATHOCTEH, MaTeMaTH4YeCKOe OXHMJIaHWe, JAUCIEepCUs U CTaHAAPTHOE OTKJIOHEHHE
CIlyyailHOH  BeNWYMHBI, (YHKIMM  pacmpefeNeHuss U IUIOTHOCTH  PaBHOMEPHOTO,
[10Ka3aTeJIbHOI'0 U HOPMAJIbHOI'O PACHPEENICHH; YMEHNE UCTI0Ib30BaTh CBOMCTBA N3YUEHHBIX
pacripesieNieHuil sl pelieHusl 3a/1a4; MOHITUS: 3aKOH OOJIBIINX YUCEN, METO/bl BEIOOPOYHBIX
HCCJICTOBAHUM;

MOHATHUS: TOYKa, NpsMas, IUIOCKOCTb, MPOCTPAHCTBO, OTPE30K, Jyd4, IUIOCKUH Yroi,
JBYI'PaHHBIN yroj, TPEXI'PaHHBIN yroJ, MepeceKarouecs, napauieabHble U CKPELMBAOILUECS
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'DAaHHHMKA, IPABUJIBHBI MHOIOTPaHHUK,
npusMa, nupaMuia, (Qurypa ¥ TMOBEPXHOCTb BpallleHUs, IMIMHAP, KOHYyC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYEHHUsI KOHYCa W IMJIMHApA, NapayiesIbHble OCH, CEYEHHE ILapa,
TUIOCKOCTh, Kacaromasics chepbl, MWIMHAPA, KOHYca, MPSIMOYrojbHAas CHUCTEMa KOOPIWHAT,
BEKTOp, KOOPJIMHAThI TOYKH, KOOPAMHATHI BEKTOpPA, CYMMa BEKTOPOB, IPOU3BEIEHUE BEKTOPA
Ha YHCJO, pAa3JIOKEHHE BEKTOpa Mo 0a3ucy, CKaIAPHOE MPOU3BEICHHUE, BEKTOPHOE
IIPOU3BEJCHUE, YroJl MEXIY BEKTOpaMH; Marpuua 2 x 2 u 3 X 3,ompenesiuTeslb MaTpULBL,
T€OMETPUUECKUI CMBICTT OIIPEIeITUTENS.

Oco0oe 3HaueHHWe JUCHUIUIMHA UMeeT npu QopmupoBanun u  passutun  OK.



Koa n
HaHMeHOBaHHe
(opmupyembIx
KOMIIeTeHIH i

IInanupyemMble pe3yJbTaThbl 0CBOCHHS M CHUIIJIHHDI

Oomue

JAucuumiimHapHbie (IpeaAMeTHbIe)

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

B yactu Tpy0BOro BOCIuTaHUS:

- TOTOBHOCTh K TPYyHdy, OCO3HAaHHUE IIEHHOCTH MAacCTEpCTBa,
Tpynonooue;

-TOTOBHOCTh K aKTUBHOW JI€ATEIbHOCTU TEXHOJIOIMYECKOU U
COLIMAJIbHOW HANpaBICHHOCTH, CIHOCOOHOCTh HMHUIIMHUPOBATH,
IJIAHUPOBaTh M CAMOCTOSITEJIBHO  BBINOJIHATH  TaKylo
JeSITeNIbHOCTD;

- HWHTEpeC K pa3muHbiM cdepam mpodeccrnoHaIbHON
NesITeNIbHOCTH,

OBnazieHue yHUBEPCAIbHBIMU Y4€OHBIMU TO3HABATEIbHBIMU
NEUCTBUSIMU:

0a30BbIC JIOTHYECKUE JICHCTBHUS:

- CaMOCTOSTENbHO (HOPMYJIHUPOBATh U AKTyallM3UPOBATh
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIH NpPHU3HAK WM OCHOBAHMUS
JUTSI CpaBHEHUS, KJIaCCU(UKAIIMU U 0000IIIECHHUS;

- OMpeNeNaTh IEeNHU ACSITeTbHOCTH, 33JaBaTh MapaMmeTpbl U
KPUTEPHUU UX TOCTHKCHHUS;

- BBIABIATH 3aKOHOMEPHOCTH M  TPOTHBOpPEUHs B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHBBI B JESTEIBHOCTh, OIEHUBATh
COOTBETCTBHE  PE3YJbTAaTOB  IIEJISIM, OIICHUBAaThH  PUCKH
MOCJIE/ICTBUI 1€SITEIbHOCTH;

- pa3BUBAaTh KPEATHBHOE MBIIUICHUE TIPU PEHICHUH
KU3HEHHBIX TIPoOIIeM

0a30BbIC HCCIIEIOBATEIHCKUE ICHCTBUS:

- BIaAeTh HaBBIKAMH  y4eOHO-HCCIEAOBATEIbCKON U
MIPOEKTHOM JESITEIIbHOCTH, HABBIKAMH pa3penieHus mpooem;

- BBISIBIISITh MIPUYHUHHO-CIIEICTBEHHbIE CBSI3U u
aKTyaJIM3UPOBATh 3aJlady, BBIJBUTATh THUIIOTE3y €€ PEIICHUS,

-BJIaIETh METOJIAaMH JI0Ka3aTeNNbCTB, aJITOPUTMAMHU PEIICHUS
3a1a4; yMeHHe (POPMYIHPOBATH ONPEAEICHUS, AKCUOMBI U
TEOpPEMbI, INPUMEHATb MX, [POBOAUTH JIOKa3aTeJbHbIC
paccyX/1eHUsl B X0/1€ PELICHMs 3a/1a4;

- YMETb OIepUpPOBATh MOHATUSAMU: CTENEHb YHCIA, Jorapupm
YKC/la; YMEHUE BBIIIOJHATh BBIUMCICHUE 3HAYCHUH U
npeoOpa30BaHusl BBIPAXKEHUI CO CTENEHSIMHU U Jiorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BHIPAKCHUH;

- yMeTb ONEpUpOBaTh  MOHATUSAMHU:  palOHAJIBHBIE,
UppaLMOHAJIbHBIE, [I0Ka3aTeJbHbIE, CTEIEHHBIE,
Jorapu(pMUUEcKue, TPUTOHOMETPUYECKHE YypaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

- YMETh OIEPUPOBATh MOHATHSAMHU: (QYHKLHS, HETIPEPbIBHAS
dbyHKIMS, TPOU3BOJHASA, TEPBOOOpa3Hasi, OMpeaeIeHHbII
MHTETpaJl; YMEHUE HAXOIUTh IPOU3BOJHBIE AIIEMEHTapHbIX
(yHKIMH, UCIOJNIB3YS CIIPABOYHBIE MaTEpHaJIbl; UCCIENOBATh
B IpOCTEHIIMX clydasX (YHKOUM Ha MOHOTOHHOCTD,
HaxXOJIUTh HauOOJIbLINE U HAaWMEHbIINE 3HaueHus (yHKIUMH;
CTPOUTH Ipa)KU MHOTOUWIEHOB C UCIOJIL30BaHUEM arnapaTa
MaTeMaTHYeCKOr0 aHajln3a; MPUMEHSTh MPOU3BOJHYIO IPHU
pellleHnn 3aJad  Ha  JBIKEHHWE, pelaTb IPaKTHKO-
OpUEHTHPOBAaHHBIE 33aJaud Ha HaAuOOJbIINE W HAaWMEHBIIINE
3HAUEHUs, HA HaXOXKACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEepUPOBATh MOHATHIMU: pallMOHaAIbHAs QYHKIUS,
IIOKa3aTeabHas byHKLH, CTETICHHAA byHKLu,
norapudmuueckas QyHKIMs, TPUTOHOMETpUYECKHUE (PYHKIINH,
oOpaTHble (PYHKIMH;, YMEHHE CTPOUTH I'paMKU H3YHYEHHBIX
(GbyHKIUH, UCTIOIB30BaTh IpadUKU MPU HU3YYEHUH MPOLECCOB
U 3aBUCHUMOCTEH, NMpH pEILIeHUU 3aJad U3 JPYrux y4eOHBIX
MpeIMETOB M 33Jad W3 peaJbHOM JKU3HH; BBIPAXKATh




HaXOJUTb  apryMEHThl  JUIsl  JIOKa3aTelbCTBA  CBOMX
YTBEPXKACHUMN, 3a1aBaTh IAPAMETPbl U KPUTEPUU PELLICHUS;

- aHaJIM3UPOBATH IIOJYYEHHBIE B XOJE pELICHHA 3a1a4u
pe3ysbTaThl, KPUTUYECKH OLEHUBAaTh MX JOCTOBEPHOCTb,
IIPOrHO3MPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

- YMETb [EPEHOCUTb 3HAHUSA B IIO3HABATCIBHYIO U
IIPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

- YMETb HMHTETrpUpOBaTh 3HAHUS M3 Pa3HBIX MPEIMETHBIX
obacTei;

- BBIIBUIaTb HOBBIE WJIEW, MpeularaTb OpPUTHHAJIbHbIE
MOJXOAbl M PELIEHUs M CIOCOOHOCTh MX MCIIOJIBb30BaHUS B
ITI03HABATEJILHONW U COLMAIBHON IPAKTUKE

(opMyIaMu 3aBUCUMOCTH MEX]ly BETMUNHAMU;

- YMEThb pelliaTh TEKCTOBBIE 33/JaYd Pa3HbIX TUIOB (B TOM
qucie Ha MPOLIEHTHI, J0JIM U YacTH, Ha JBUXKEHUe, paldory,
CTOMMOCTb TOBapOB M YCIYI, HAJOIH, 3a7a4d W3 00JacTH
yIpaBJIeHUs] JIMYHBIMM U CEeMEWHbIMH  (DUHAHCAMH);
COCTaBJISITh BBIPAXKECHMS, YpPaBHEHMs, HEPABEHCTBA U UX
CHUCTEMBI IO YCIOBHIO 3aJaud, HCCIEIOBATH IOJyYEHHOE
pelIeHre U OLEHUBATh IPABAONOJ00HOCTh PE3yIbTaTOB;

-yMETh OIIEpUpPOBAThH MOHATHSMH: cpenHee
apupMeTHUecKoe, MeHaHa, HauOOJbIIee W HaUMEHbIIEe
3HAUEHUs, pa3Max, AHUCIEPCHs], CTAaHIAPTHOE OTKJIOHEHHE
YHCIOBOTO Habopa; yMEHHE H3BIIEKaTh, MHTEPIPETUPOBATH
UH(POPMALIUIO, IPEICTAaBIECHHYIO B TaOJIMIIAX, HA IarpaMMax,
rpadukax, OTpa)karollyl0 CBOMCTBA peajbHBIX MPOLECCOB U
SIBJICHUI; IPEJCTaBIATh HH(POPMALIUIO C TOMOIIBIO TabIHIl U
quarpamm; HCCI€A0BaTh CTAaTUCTUYECKUE JAHHBIE, B TOM
yucie C  IPUMEHEHHeM  TIpapUuecKux  METOJ0B U
AJEKTPOHHBIX CPE/ICTB;

- YMEThb ONEpUPOBATH MOHATUSAMU: CIy4YallHBIA ONBIT U
cilyyaiiHoe COOBITHE, BEpPOSITHOCTh CIYyYalHOTO COOBITHS,
YMEHHME BBIYMCIATH BEPOATHOCTb C  HCIHOJB30BaHUEM
rpadUUecKux METOJIOB; MPUMEHSATh (HOPMYJIbI CIOXKEHUS U
YMHOXEHHUSI BEPOATHOCTEH, KOMOMHATOpHBbIE (AaKTBl U
(dbopMysIbl TpU pELIEHWH 337ay; OLEHHBATh BEPOSTHOCTH
peabHBIX  COOBITHH;  3HAKOMCTBO  CO  CIy4aillHBIMU
BEIMYMHAMU; YMEHHE NPHUBOJUTH IPUMEPHl TMPOSBICHUS
3aKOHAa OOJBIIMX YHCE B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJIICHUSX;

- YMETh ONEepUpPOBAThH MOHIATUIMU: TOUYKA, IpSIMas, MII0CKOCTb,
MPOCTPAHCTBO,  JABYI'PAaHHBIM  Yroj,  CKpPELIUBAIOLIUECS
MpsiMble, TapaIeIbHOCTh U MEPHEHAUKYIIPHOCTh MPSIMBIX U
IJIOCKOCTEM, Yrojl MEXAY NPSAMBIMH, YIOJd MEXAY NpsAMOU U
IJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSAMHM, PACCTOSHHE OT
TOYKM [JO IUIOCKOCTH, PACCTOSIHUE MEXAY NpPSIMbIMH,
paccTosiHie MEXAY IIOCKOCTSIMU; YMEHUE HUCII0JIb30BaTh MpHU




peleHnH 3a/1a4 U3y4deHHbIC (PaKThl U TEOPEMBbI TUNIAHUMETPHUU;
YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIIET0 MUPA;

- YMETh ONEPHPOBATH MOHITHSIMHU: MHOTOTPAHHUK, CCUCHUE
MHOTOTpaHHMKa, KyO, Mmapajuiesienunes, npu3Ma, Nupamuna,
¢durypa ¥ MOBEpXHOCTh BpAIllCHUs, HWIMHIP, KOHYC, WIap,
cdepa, cedeHus GUTYPHI BpAILEHUS, JIOCKOCTh, KacArOIIasCs
chepbl, MWIMHIpPA, KOHyCa, IUIOIMIAAb IOBEPXHOCTH
MUPaMUbl, TPU3MBI, KOHYCa, LWIMHIpPA, IUIOMAAb chepsl,
00beM KyOa, MPSMOYTOJIEHOTO TapaljIelieuIIe a, TMPaMUIbl,
NpU3MBbl, [WIMHIPA, KOHyca, IIapa; YMEHUE H300paxarh
MHOTOTPAaHHHKH M TIOBEPXHOCTH BPALICHHS, UX CEYCHUS OT
pyKd, C IIOMOLIBIO  YEPTEKHBIX  HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEACTB; YMCHHE PAcIiO3HABAaTh CUMMETPHUIO B

IPOCTPAHCTBE; yMEHHE  pacro3HaBaTh MpaBUJIbHBIE
MHOTOTPaHHHKHU;
-yMETh OTIepUPOBATH MTOHSATUSMH: TIBUKCHHE B

OpOCTpaHCTBE, MOJ00HBIE (UIYpHl B  NPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOLIEHWE IUIONIAJEW IIOBEPXHOCTEH U
00BbEMOB MOAOOHBIX (GUTYp TPU PEIICHUH 3a/1aY;

- YMETb BBIUUCIATh T€OMETPUUECKUE BETUUNHBI (JJIMHA, YTOJ,
mwioum@aab, oO0BeM, IUIOMAAb IOBEPXHOCTH), HCHOJIb3Ys
U3y4eHHbIE (POPMYJIIBI U METO/IBI;

- YMEThb OIEpUPOBATh MOHATHUAMM: IPSIMOYIOJbHAs CHUCTEMA
KOOpJIMHAT, KOOPAWHATBI TOYKH, BEKTOP, KOOPIMUHATHI
BEKTOPA, CKAIAPHOE IIPOU3BEIECHUE, YTOJI MEXKY BEKTOPaMHU,
CyMMa BEKTOPOB, IIPOU3BECHUE BEKTOPA HA YUCJIO; HAXOAUTh
C TOMOIIBI0 HM3YYEHHBIX (OPMYJ KOOPAMHATHI CEPEIUHBI
OTpe3Ka, PACCTOSAHUE MEXKIY ABYMs TOUYKAMH;

-yMeTh BBIOMpPATh MNOAXOASIIMNA M3yYEHHBIH METoHd JUid
peleHus 3a/laud, pacro3HaBaTh MareMaThdyeckue (hakThl U
MaTeMaTHYeCKHe MOJEIU B MPUPOTHBIX M OOIIECTBEHHBIX
SBJICHUSAX, B MCKYCCTBE;, YMEHHME IPUBOIAUTH IIPUMEPHI
MaT€MAaTHYECKUX  OTKPBITUM  POCCHMCKOM M  MUPOBOU
MaTEMaTHYECKON HayKH




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

B obnacTu IeHHOCTH Hay4YHOTO MO3HAHUS:

- chopMHpOBAaHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BUTUS HAyKH M OOLIECTBEHHOMN
MIPAKTHUKH, OCHOBaHHOTO Ha JIaJIore KYJBTYD,
CIOCOOCTBYIOLIETO OCO3HaHUIO CBOETO MecTa B
MOJIUTKYJIETYPHOM MHPE;

- COBEpILEHCTBOBAaHUE SI3bIKOBOW M YHUTATEIbCKOW KYIbTYpPbI
KaK CpeACTBa B3aUMOJICHCTBUS MEXIy JIOIbMHU M IO3HAHUS
MUDA;

- OCO3HAaHWE IICHHOCTH HAYYHOW JEATEIHHOCTH, TOTOBHOCTH
OCYILIECTBIISTh MPOEKTHYIO u HCCIIEJIOBATEIbCKYIO
NEeSTeIbHOCTh HHIUBUYaIbHO U B TPYIIIIE.

OBnaneHue yHUBEpCATbHBIMH Y4YEOHBIMU I103HABATEIHHBIMU
JICHCTBUSAMMU:

pabora ¢ uadopmarmen:

- BJIAJICTh HABBIKAMH IOJIYYCHUS WH()OPMAIMU U3 HUCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITENILHO OCYIIECTBIISAThH MOKCK, aHAIIU3,
CUCTEMATH3AIHMI0 U WHTEPIIPETANUIO WH(OPMAIIUU Pa3THIHBIX
BHJIOB ¥ (DOPM MpeACTaBICHUS;

- co3laBaTh TEKCThl B Pa3NIMYHBIX (opMarax C Yy4eToM
Ha3HAYCHUS WHQPOPMAIMM W IICJICBOM ayJAWTOPHH, BBIOWpAs
ONTUMAJIBHYIO (HOPMY TPEICTABICHUS U BU3YAIU3AIIHH;

- OIICHUBATh JIOCTOBEPHOCTH, JICTUTUMHOCTh MH(OPMAITIH, e
COOTBETCTBHE MPABOBBIM U MOPATbHO-ITHUECKUM HOpMaM;

- UCIIOJIb30BaTh CpencTBa WH(OPMAITMOHHBIX u
KOMMYHHKAITUOHHBIX TEXHOJOTHA B PENICHUH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX W OpPraHU3allMOHHBIX  3a7ad ¢
COOTIOICHUEM TpeboBaHU HPTrOHOMUKH, TEXHUKHU
0€30MMaCHOCTH, THUTHCHBI, PECYpPCOCOCPEKEHUs, IMPABOBBIX M
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MacCHOCTH;

- BJIAJICTh HaBBIKAMH PACIIO3HABAHUS W 3aIIUTHI WH()OpMAIIHH,
nH(OPMAIIMOHHON O€30MaCHOCTH JTUYHOCTH

- YMETb ONEpPHPOBATh MOHATUSAMM: palMOHaIbHAs (DyHKIMS,
II0Ka3aTeabHas byHKLu, CTEIIEHHAs byHKLu,
aorapupmuueckas GyHKLUs, TPUTOHOMETpUYecKHe QyHKIINY,
oOparHble (PYHKIMH, YyMEHHE CTPOUTH I'paUKU HM3Y4EHHBIX
(GyHKLIMH, UCTIONB30BaTh TPaQUKU IPU U3YYEHHH MPOLIECCOB
U 3aBHCUMOCTEH, NMPH pPELICHUWU 3a7ad U3 JIPYTux y4eOHBIX
OpeIMETOB M 3a7ad M3 peaJbHOM JKU3HU; BBIPAXKaTh
(bopMynaMu 3aBUCUMOCTH MEX]y BETHUYNHAMU;

-yMETb OIIepUPOBATh HOHATHAMM: TOX/IE€CTBO,
TOKJIECTBEHHOE IPeoOpa3OBaHUE, YpaBHEHHE, HEPABEHCTBO,
cUcTéeMa ypaBHEHMH UM  HEpaBEHCTB, PaBHOCHUJIbHOCTb
YpaBHEHUH, HEpPaBEHCTB U  CHCTEM, palMOHAaJbHbIE,
UppalyoHaJIbHbIE, [oKa3aTesbHbIE, CTETIEHHbIE,
norapudmuyeckue, TPUTOHOMETPUYECKHE ypaBHEHHA,
HEpaBEHCTBAa M CHUCTEMbl; yMEThb pellaTh YpaBHEHUS,
HEPAaBEHCTBA U CHUCTEMBI C MOMOILBIO PA3INMYHbIX IPUEMOB;
pelarh ypaBHEHHs, HEPAaBEHCTBA U CHCTEMbI C IapaMeTpoM;
NPUMEHSTh ypPaBHEHUsS, HEPABEHCTBA, HMX CHCTEMBI JIJIs
pelleHrs MaTeMaTH4eCKUX 3aJad M 3aJad M3 PasIMYHBIX
o0acTeil HayKH U peaNbHOM KU3HM;

- yMeTb CBOOOJHO ONEpPUPOBaTh MOHSTUSIMU: JIBHIKEHUE,
napajjenbHbli MEepeHoC, CHUMMETpUs Ha IUIOCKOCTH M B
MPOCTPAHCTBE,  TOBOPOT,  MpeoOpa3oBaHWe  MOAOOUS,
noJo0HbIe  (UTYpBI; yMeThb paclo3HaBaTb pPaBHbIE U
nofgoOHbIe (UTYPBI, B TOM YHCIE B TPHUPOJE, HCKYCCTBE,
apXUTEeKType;  yMeTh  HCIOJIb30BaTh  I'€OMETPUUYECKHE
OTHOIICHHS, HAXOJIUTh T€OMETPUYECKHE BEIWYHHBI ([UIMHA,
yroj, Iom@aab, o0beM) MpPHU peIIeHHM 3alad M3 JPYTHxX
y4eOHBIX MPEIMETOB U U3 PEATLHOM KUZHU




2. CTPYKTYPA U COJEPXKAHUE YYEBHOM JUCIHUILIAHBI

2.1. O0beM y4eOHON AUCUUNIUHBI U BUAbI YUeOHOI padoThl

Bun yueoHoii pa6oTsl O0bem yacoB

O0beM 00pa3zoBaTebHOI POrpaMMbl y4eOHOI AU CIUTLIMHBI 296

B TOM YHUCIJIC:

TEOPETUYECKOE O0YUCHHE 182

nmabopaTopHbIe padOThI -

NPaKTUYECKUE 3aHSATHS 106

WHIUBHIyAIbHBIN IPOCKT (Oa/Hem) HET

KOHTpOJIbHAs paboTta -

Koncynpramus 4

IIpome:kyTouHas arrecTauus (3K3aMeH) 4




2.2. TemaTn4eckuii IJIAH U COJlep:KaHMe Y4eOHOM M CUMIIIMHBI

HaumeHoBaHue Conep:kanue y4eOHOro MaTtepuasa u GopMbl OPraHu3anUM AeATeIbHOCTH Oo0bem dopmMupyemblie
pa3esioB U TeM o0yyaromuxcst B Yacax KOMIIEeTeHIIUH
1 2 3 4
Ocnoenoe cooepicanue
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 24
Tema 1.1 Coaepxxanue y4yeOHOIro MaTepuaJa 4
Llenp 1 3anaun Teopernueckoe o0yueHue 2
MaTeMaTUKH Mpu [enb 1 3a1a4u MaTeMaTUKU IPU OCBOEHUHU CHEIUAIbHOCTH.
OCBOCHHMHU ba3oBble 3HaHUS U YMEHUS [0 MaTeMaTUKe B IPO(HEeCCHOHATHFHON U B MTOBCEIHEBHOIM
cHenuaibHOCTH. Yncna | JesTeIbHOCTH.
U BBIYUCIICHUS JleiicTBUS HAJ MOJOKUTEIBbHBIMU U OTPUIATENLHBIMH YHCIAMU, ¢ OOBIKHOBEHHBIMU
U IECATUYHBIMU JAPOOSIMHU.
JleiicTBus co creneHs MU, GOpMyIIbl COKPALLICHHOT'O YMHOXKEHHUs
B ToM 4nciie, IPAKTHYECKUX 3aHATHI 2
IIpakTrnueckoe 3ansaTue. Tect « BXoasmuii KOHTPOJIb 3HAHUI
Tema 1.2 Copepxxanue yueOHOro MaTepuasa 6 OK 01, OK 02
[IponieHTHBIE
B — Teopernueckoe o0yueHue ) 4
g — MpocTble npOLEeHTbl, pasHble cnocobbl MX BblMMCNEHUA. JINHENHbIe, KBagpaTHbIE,
HepaBeHCTRA APO6HO-IMHEliHbIe YPaBHEHWA N HEPABEHCTBA
B ToM 4nciie, NPAKTHYECKUX 3aHATHI 2
ITpakTueckoe 3ansTue: Pemenue npuMepon
Tema 1.3. Coaepxxanue yuyeOHOIro MaTepuasa 6
IIpoueHTHBIE Teopernueckoe o0yueHue 4
BBIUMCJICHUS B [TpriMeHeHre TPOLEHTOB MPH pelIeHHe YdKOHOMUYECKUX 3a/1ad
npo(heCcCHOHANBHBIX B ToM umciie, NpaKTUYECKUX 3aHATHI 2
3aja4ax IIpakTrueckoe 3aHsTHE. BRIUKCIEHNE TPOLIEHTOB.
Tema 1.4 Copnepxxanue yueOHOro MaTepuaJa 8
Pemenne 3anau. Teopernueckoe o0yueHue 4

BxonHoM KOHTPOJIb

Boruncnenuss u mpeobpa3oBaHus. YpaBHEHUs] M HepaBeHCTBAa. [‘eomeTpusi Ha




IIJIOCKOCTHU

B ToM Yuciie, IPAKTHYECKUX 3aHATHI 4
IIpakTHyeckoe 3aHsITHE. Y paBHCHUS.
Paznea 2. IIpsiMble M IIOCKOCTH B NpocTpancTBe. KoopaMHATHI H BEKTOPHI B NIPOCTPAHCTBE 38
Tewma 2.1. OcHOBHBIE Conep:kanue y4eOHOT0 MaTepHuaJia 6
TIOHSTHS Teopernueckoe 00ydeHune 4
CTEepEOMETPHH. [Ipenmer ctepeomerpuu. OCHOBHbIE TMOHATUS (TOYKA, NpsMas, IUIOCKOCTb,
Pacnonoxenue npsAMeIX | mpocTpaHcTBo).  OCHOBHBIE ~— akCMOMBI  crepeomerpuu.  llepecekaromuecs,
U TUIOCKOCTEH napajuleJibHble W CKpEIIMBAIOIIMECS MpsiMble. YTOJI MEXAy MpSIMbIMH B
npoctpancTBe. [lepneHauKyasipHOCTE TPsAMBIX. (OCHOBHBIE TPOCTPAHCTBEHHBIC
burypsl
B ToM Yuciie, IPAKTHYECKUX 3aHATHI 2
[IpakTuyeckoe 3ansTue. Pemenne 3agay
Tema 2.2. Coaep:xxanue yueOHOro MaTepuaJia 6
HapaHHeHI’HOCTI: Teopernueckoe oGyuenue 4
TpAMBIX, IPAMOM M | TTapautenbHble npsmast U mwiockocts. Onpexenctue. [Ipusnak. CBoicTBa.
TTOCKOCTH, TTOCKOCTCH | TTanannensuble muockocTu. Onpenencnue. [pusnak. CpoiicTsa.
Terpasap u ero osnementsl. llapamnenenumen u ero snemeHThl. (CBoMCTBa
MPOTUBOIIOJOXKHBIX TpaHEd MW JAWaroHaie mapamenenunena. Iloctpoenue OK 01, OK 02
OCHOBHBIX CEYECHUU
B ToM ynciie, IPAKTHYECKUX 3aHATHI 2
[TpakTiueckoe 3anstue. Pemenue 3agau
Tewma 2.3. Conep:xanue yueOHOTo MaTepuaJia 4
[TepnenaukynsapHocts | Teopernyeckoe 00yueHne 2
TPSIMBIX, IPSIMON 1 [Tepienaukynsspabie  TpsiMble. [lapayuiensHbie TpSMBIE, TEPICHIUKYISPHBIC K
IJIOCKOCTH, IJIOCKOCTEN | TIoCcKOCTH. [Ipu3Hak nepneHIuKyIsipHOCTH MPSIMOM U TUIOCKOCTH
B ToM ynciie, IPAKTHYECKUX 3aHATHI 2
[TpakTiueckoe 3anstue. Pemenue 3agau
Tema 2.4. Copaepxxanue yueOHOro MaTepuasa 4
Heprieniysip i Teoperuueckoe o0yueHue 2

HakJIOHHas. Teopema o
TpeX MEPIEHAUKYIIIPAX

Ilepnenaukynsip ¥ HakIOHHasd. TeopeMa O Tpex NEPHEHAMKYJApax. YTOJI MEXIY
IIPSIMOM U INIOCKOCTBIO.
Yros Mexay miaockocTsIMU. [lepnes auKysipHbIe IIOCKOCTH.




PaccTosaus B IIPOCTPAHCTBEC

B ToM 4nciie, NPAKTHYECKUX 3aHATHI 2
ITpakTrdeckoe 3aHsATHe. Yo MEKIYy IIIOCKOCTSIMH.
Tema 2.5. Koopaunate! | Coaep:kaHue y4eOHOI0 MaTepUaa 6
Y BEKTOPHI B Teopernueckoe 00yueHue 4
IIPOCTPAHCTBE JlexapToBbl KOOpAMHATHI B IIpOCTpaHcTBe. BekTopel B npoctpancTBe. CioxkeHue u
BBIUATAHUE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha 4uciao0. CKalsIpHOE IPOU3BEIEHUE
BeKTOpOB. IIpocrelimue 3a1a4yn B KOOpAMHATAX
B Tom unciie, npakTHYecKnX 3aHATHI 2
ITpakTueckoe 3anstue. Pemenue 3agau
Tema 2.6. Ilpsamble u Coaeprxanue yuyeOHOIo MaTepuasa 6
IUIOCKOCTH B Teopernueckoe 00yuenue 4
IIPaKTHYECKMX 3a7a4ax | B3aumHoe pacnonoxeHue npsMbeix B InpoctpaHcTse. [lapaiienbHoCTh npsMoOl U
IUIOCKOCTH, IApaJUIENIbHOCTh IUIOCKOCTEH, MNEPIEHIUKYJIAPHOCTD IIOCKOCTEH.
PacnionoxxeHne mpsMBIX M IUIOCKOCTEH B OKpyXKawoolleM Mupe (Ipupone,
apXUTEKType, TeXHUKe). PellleHrne npakTHKO-OpUeHTUPOBAaHHBIX 33124
B ToM 4nciie, IPAKTHYECKUX 3aHATHI 2
ITpakTnueckoe 3anstue. Pemenue 3agau
Tema 2.7 Pemenne | Coaep:kaHue yuedOHOr0o MaTepUaa 6
3agad.  IIpamele  u | Teopernueckoe o0yueHmne 4
IIJIOCKOCTH, PacnonokeHune NpsMbIX M IUIOCKOCTEW B NMpOCTpaHCTBE. [lepneHauKymnspHOCTh U
KOOPJAMHATHI U BEKTOPHI | MAapaJUIEIbHOCTD NMPSAMBIX U IUIOCKOCTEH. [IekapTOBBI KOOPAMHATHI B IIPOCTPAHCTBE.
B IIPOCTPAHCTBE BexTops! B mpocTpancTBe. CloKeHHE U BBIUUTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa
Ha yncio. KoopauHartel BEKTOpa
B Tom umnciie, NPAKTHYECKUX 3aHATHH 2
[TpakTueckoe 3austue. KonrponpHas pabora
Pa3nen 3. OcHoBbl TpUroHomerpun. Tpuronomerpnyeckue GyHKuuu 40
Tema 3.1 CopaepxxaHue y4eOHOIro MaTepuasa 6
Tpuronomerpuyeckue | Teopernuyeckoe o0yueHne 4
byHKIIUH Pannannas mepa yria. [IoBopoT TOYkM BOKpYr Hadayna KoopauHat. OnpeneneHue OK 01, OK 02

IMPOU3BOJILHOT'O YyTIJIa,
qucia

CHHYCa, KOCUHYCA4, TAHTCHCA U KOTAHI'CHCA. 3Haku CHHYC4, KOCMHYCA, TaHI'CHCA U
KOTaHT'€HCa 10 YETBCPTAM. 3aBHCHUMOCTh MECXKAY CHHYCOM, KOCMHYCOM, TAHI'CHCOM H
KOTAHI'CHCOM OJIHOT'O M TOT'O K€ yI'Jia




B Tom unciie, npakTHYecKNX 3aHATHI

[Ipaktuueckoe 3anstue. Pabora ¢ TpUroHOMETPUUYECKONH OKPY>KHOCTBIO

Tewma 3.2 OcHOBHBIE Conep:kanue y4eOHOT0 MaTepHuaJia 8
TPUTOHOMETPUUECKHE Teopernueckoe o0yuenue 6
TOX/IECTBa Tpuronomerpuyeckue TOX/IECTBA. [IpeobpazoBanus MIPOCTEUIINX
TPUTOHOMETPUUYECKUX BblpakeHUH. CHHYC, KOCHUHYC, TAHI'€HC U KOTaHI'€HC YIJIOB O
U-0o
B ToM 4nciie, IPAKTHYECKUX 3aAHATHI 2
IIpakTueckoe 3anstue. TPpUTrOHOMETPUYECKUE TOXKIECTBA.
Tema 3.3 Coaep:xanue yue0HOro MaTepHaJia 6
Tpuronomerpuueckue | Teopernuyeckoe o0yueHue 4
(GyHKIMH, UX cBOMcTBA | OONACTh ONMPECICHUS W MHOXKECTBO 3HAYCHHI TPUTOHOMETPHUYCCKHX (YHKIIHMH.
U TpaduKn YETHOCTH, HEUETHOCTD, MEPUOJAUYHOCTh TPUTOHOMETpHUeCcKuX (yHKumid. CBOWCTBa
u rpaduku GyHKIUN y = cos X, y = sin X, y = tg X, y = ctg x. CxaTtue u pacTsKeHHe
rpadMKOB TPUTOHOMETPHUECKUX ()YHKIIHHA.
ITpeobpaszoBanue rpad)uKOB TPUTOHOMETPUUECKUX (PYHKIIHIA
B ToM 4nciie, IPAKTHYECKUX 3aHATHI 2
[Tpaktnueckoe 3ausatue. [loctpoenue rpagukos.
Tema 3.4 O6partHbie Conep:xxanue yueOHOTo MaTepuaJia 4
TPUTOHOMETPUUECKHE Teopernueckoe o0yuenue 2
byHKIIUN OO6patHble TpuroHoMerpuueckue GyHkiuu. VMIx cBoiictBa u rpaduki.
B Tom umnciie, NPAKTHYECKUX 3aHATHH 2
ITpakTnueckoe 3ansatue. Pemenue npuMepos.
Tewma 3.5 Conep:xanue yueOHOTo MaTepuaJia 10
Tpuronomerpuyeckue | Teopernueckoe o0yueHmne 8
yYpaBHEHUS U YpaBHeHHe cos X = a. YpaBHEHHUE Sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue
HEPAaBEHCTBA TPUTOHOMETPUUECKHUX YpaBHEHUN OCHOBHBIX THUIIOB: pocTeimume
TPUTOHOMETPUYECKUE YpaBHEHMs, CBOJALIMECS K KBaJApaTHBIM, pellaeMble
pa3I0KEHUEM Ha MHOKUTENH, OTHOPOIHBIE.
IIpocreiimre TPUrOHOMETPUYECKHE HEPABEHCTBA
B Tom umnciie, NPAKTHYECKUX 3aHATHH 2
ITpakTrueckoe 3aHsaTue. Penenne npumMepos.
Tema 3.6 Pemenue | Coaep:kaHue yueOHOI0 MaTepuaa 6




3a1ad4. OcHoBbl | TeopeTuueckoe 00yueHue 4
TPUTOHOMETPUH. ITpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPaKCHUM. Pemenue
TpuronomeTpuyeckue | TPUTOHOMETPUUYECKUX YPAaBHEHUN W HEPABEHCTB B TOM YHUCIIE C HCIIOJIb30BAaHUEM
byHKIIH CBOWCTB (QYHKIUH
B Tom unciie, npakTHYecKNX 3aHATHI 2
IIpakTrueckoe 3aHsaTue. PemeHne npumMepos.
ITpakTuyeckoe 3anstue. KonTposbHas pabora
Pa3nea 4. lIpon3Bognas n nepspoodpasHasi pyHKumuu 92
Tewma 4.1 Ilonstue Conep:kanue y4eOHOT0 MaTepuaJia 6
IIPOU3BOIHOM. Teopernueckoe o0yuenue 4
®opmynsl 1 IpaBUiIa [Tpupamenue aprymenta. Ilpupamenue Gynkuun. 3agaun, NpUBOASAIINE K TOHATHIO
Qg epeHIMpoBaHUS npou3BogHONW. OmnpeneneHue Mpou3BOJHOW. AJTOPUTM OTHICKAHUS IPOU3BOIHOM.
Dopmynsl quddepenunponanus. [Ipasuna nuddepennmpoBanus
B ToM 4nciie, IPAKTHYECKUX 3aHATHI 2
IIpakTueckoe 3aHsaTue. PemeHne npumMepos.
Tema 4.2 Ilonsitue o Coaep:xxanue yueOHOro MaTepuaJia 6
HCMPCPLIBHOCTH Teoperuueckoe o0yueHue 4
(bynxuun. Meron [Tonsitue HenpepriBHOH (yHKuMU. CBOMCTBa HENpepbIBHOM GyHKLINU. CBA3b MEXKAY
MHTCPBAIOB HENPEPBIBHOCTRI0O U TU(GDEPEeHIMPYEMOCThI0O (PYHKIMHU B TOYKEe. AJITOPUTM
pELIEHUs] HEPABEHCTB METO/I0M MHTEPBAJIOB
B ToM 4nciie, IpaKTHYECKUX 3aHATHI 2 OK 01, OK 02
IIpakTueckoe 3aHsaTHe. PeleHne npumMepos.
Tema 4.3 Copepxanue yueOHOro MaTepuasa 6
I'eomerpuueckuii n Teoperuueckoe o0yueHue 4
¢du3nuecKkuit cMbICT ['eomeTpuyeckuii CMBICT TMPOU3BOAHOM (QYHKIMU — YyIIIOBOH KO3(DUIMEHT
IIPOU3BOHOU KacaTeNbHOM K rpaduky (QYHKIMH B TOYKE. YpaBHEHHE KacaTeIbHOM K rpauky
(GyHKUIMU. AJTOPUTM COCTaBJIEHUS YPABHEHHUS KacaTeNbHOW K rpapuky (GyHKUIUU
y=f(x)
B ToM unciie, NPAKTHYECKUX 3aHATHH 2
ITpakTnueckoe 3aHsTue. Penienre npuMepos.
Tema 4.4 Copnepxxanue yueOHOro MaTepuaJa 8
MOHOTOHHOCTh TeopeTuueckoe oGyuenue 6

¢ynkuuu. Toukn

Bospacranne u yObiBaHue (YHKIMH, COOTBETCTBHE BO3PACTAaHMUSI M YOBIBAaHUS




3KCTpeMyMa GyHKIIMM 3HAaKy OPOM3BOJHOM. 3aJayd HAa MAKCUMyM M MUHUMYM. AJTOPUTM
uccie1oBaHus QYHKIMH U TIOCTPOCHUS ee rpaduka ¢ MOMOIIBIO TPOU3BOIHOM
B Tom unciie, npakTHYecKnX 3aHATHI 2
IIpakTueckoe 3ansaTue. PenieHue npuMepos.
Tema 4.5 ConeprxkaHue y4e0HOro MaTepuasa 12
UccnenoBanue Teopernueckoe o0yuenue 10
(GyHnxumii 1 noctpoenue | MccnenoBanne GyHKIIMH HA MOHOTOHHOCTD M ITOCTPOCHHUE IpauKOB
rpadukoB B Tom unciie, NPAKTHYECKUX 3aHATHI 2
IIpakTrueckoe 3aHsaTue. PelnieHre npuMepos.
Tema 4.6 Haubonbmee | Comep:kaHue y4eOHOT0 MaTepHAJa 6
U HalMEeHbIlIee Teopernueckoe o0yuenue 4
3HaueHusl QYHKIUU Haxoxnenue HamOOJbIIEr0O W HAaWMEHBIIETO 3HAYeHUW (YHKIUH, MOCTpOEHUE
rpaMKOB C UCTIOJIH30BAHUEM allllapaTa MaTeMaTHIECKOTO aHAIHM3a
B Tom unciie, NPAKTHYECKUX 3aHATHH 2
IIpakTueckoe 3aHsaTue. PemeHne npumMepos.
Tema 4.7 Haxoxnenue | Coaep:kanue yueOHOro MaTepuajia 6
ONTUMAJILHOTO Teopernueckoe o0yueHue 4
pesyiabrara ¢ noMoIbo | Hanmenslee u HanOosblee 3HaYeHHE (YHKIUN
MPOU3BO/IHOM B B ToM uHciIe, NPAKTHYECKUX 3aHATHI 2
NPAKTHICCKUX 3aa9aX | [Ipaktuueckoe 3ansiTue. Penienue npuMepos.
Tema 4.8 Copepxanue yueOHOro MaTepuasa 14
[TepBooGpaznas Teoperuueckoe o0yueHue 10
¢byukun. [IpaBuna O3HakoMJIEHHE C TIOHATHEM HWHTEerpana U mepBooOpasHou st ¢yHkmuu y=f(x).
HaXO0XJIEHUs Pemenune 3amau Ha CBSI3p IMEPBOOOpPA3HOM U €€ MNPOU3BOAHOHN, BBIYMCIIEHUE
epBOOOPA3HBIX nepBooOpazHoit s gaHHOM (QyHKiuu. Tabmuma dopMmyn A HaxXOXICHUS
nepBooOpa3HbIX. M3ydyeHne npaBuiia BEIYMCICHUS IEPBOOOpa3HON
B ToM umnciie, NPAKTHYECKUX 3aHATHH 4
ITpakTueckoe 3aHsaTue. Pemenne npumMepos.
Tema 4.9 ITnomans Conep:xanue yueOHOTo MaTepuaJia 14
KPHMBOJIUHEHHOM Teoperudeckoe o0yuenne 10

Tpanenuu. Popmyna
Herorona — JleitOHMIA

33}13‘11/1, MMPUBOAAIINE K ITOHATUIO OINPCACICHHOTO HHTErpajla — O BBIYHUCICHUU
IJIOIIA M KPUBOJMHEHHOW Tpaneuuu. [loHsTue omnpenenéHHOro WHTErpaa.
I'eomerpuyecknii u (GU3NUECKUI CMBICI OMNpeAeeHHOro uHTerpana. dopmyna




Hgerorona — JleitOuuma.
Pemenue 3amau Ha MpUMEHEHUE WHTETPAJa JJIsl BRIYUCICHUS (PU3UYECKUX BEITMYUH
U IUIOIIaneH

B TOM 4uc/ie, TPAKTHYECKHX 3aHATHIA 4
ITpakTuyeckoe 3anstue. PenieHne npumepos.
Tema 4.10 Pewienue Copnepxxanue yueOHOIro MaTepuasa 14
3agad. [IpousBonHas u | Teoperudeckoe ofydeHune 10
nepBooOpazHas @opmyiel U npaBuia auddepenmpoBanus. VccnenoBanne QyHKIHMNA C TOMOIIBIO
GyHKLIMU. npou3BoHON. Hanbonbliee 1 HauMeHbIIee 3HaUeHUs (PYHKIUH.
Brruncnenue nepooOpasHoii. [Ipumenenne nepBooOpa3Hoit
B TOM uHciie, IPAKTHYECKHX 3aHATHIA 4
ITpakTuyeckoe 3anstue. PeneHne npumepos.
Pa3nes 5. MHOrorpaHHUKH U Tesla BpallleHUsl 28
Tema 5.1 ITpusma, Coaep:xanue yue0HOro MaTepHaJia 6
napajulenenunen, kyo, | Teopernueckoe ooyuyenue 4
nupamMuia 1 ux [Tpusma (HakiIOHHAsA, HpsMas, NpaBuwibHas) U e snaeMeHThl. [lapannenenunen.
CcedyeHus CaoiicTBa mpsimoyrosnbHoro mnapamienenunena. Ky6. Ilupamupga u e€ 35eMeHTHI.
[IpaBuibHAs nupaMuaa
B ToM 4uc/ie, TPAKTHYECKHX 3aHATHIA 2
ITpakTuyeckoe 3anstue. Pemenne npumepos.
Tema 5.2 [IpaBunbHble | Copep:kaHue y4eOHOI0 MaTepHasa 6
MHOT'OT'PaHHHKH B Teopernueckoe o0y4yenne 4 OK 01. OK 02
KU3HH [Tnomaas  mOBEpXHOCTM  MHOrorpaHHukoB.  Ilpocredimme — komOuHanuu ’
MHOTOTPAaHHUKOB. BBIUHCIIEHHE 3JIEMEHTOB MPOCTPAHCTBEHHBIX (uryp (pédpa,
JMaroHaiH, yrisl). [IpaBuiibHble MHOTOIpaHHUKH
B ToM 4uc/ie, TPAKTHYECKHX 3aHATHIA 2
ITpakTuyeckoe 3anstue. PerieHne npumepos.
Tema 5.3 CoaepxxaHue y4eOHOIro MaTepuasa 6
Iununap, konyc, map | Teoperndeckoe oGyueHue 4

N UX CEUYCHUA

[Mununnp, konyc, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTrOBOTO LIMIUHAPA,
OpsSMOro KpPYyroBoro KoHyca. M3o0paxeHue Tel BpalleHHs Ha IUIOCKOCTH.
ITpencraBienue 06 yceuéHHOM KoHyce. CeueHHsl KoHyca (MapauieIbHOe OCHOBAaHUIO
U TpOXOJIIEe YEepe3 BEpIIMHY), CEYEHUs INUIMHApa (IapajUlesIbHO U




NEPIEeHIUKYISIPHO OCH), CeUeHHUsX 1mapa. Pa3BépTka nunmuapa u Konyca

B ToM 4nciie, NpAKTHYECKUX 3aAHATHI 2
ITpakTuyeckoe 3anstue. PenieHne npumepos.
Tema 5.4 O6beMbl U Coaepxxanue y4eOHOIro MaTepuasa 6
IUIOILAH Teopernueckoe o0y4yeHne 4
MOBEPXHOCTEN Tl O6wem npssMoyrosbHOro napaienenunena. OobeM kyd6a. OObeMbl IPSMON MTPU3MBI
u uunneapa. O0bseMsl nupaMusl M Konyca. O0beM 1apa
B ToM 4nciie, IPAKTHYECKUX 3aHATHI 2
IIpakTueckoe 3aHsaTue. Pemenne npumMepos.
Tema 5.5 Pemenne Coaep:xxanue yueOHOro MaTepuaJia 4
3a1a4. MHOTrOrpaHHMKH
 TelIa BPAICHAS Teopernueckoe o0yueHue 2
OO0beMbl U MJIOLAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUSI
B TOM uHciie, TPAKTHYECKHX 3aHATHIA 2
IIpakTueckoe 3aHsaTue. PemieHne npumMepos.
Pa3nes 6. Ctenenn u kopuu. CreneHHasi, NokazaTeJbHas M Jjorapupmuyeckas GyHKumuu 46
Tema 6.1 Crenennas Coaep:xanue yue0HOro MaTepHaJia 8
(Gynknus, ee cpoiicTBa. | TeopeTuuyeckoe o0y4eHue 4
IIpeobpa3zoBanue [ToHATHE KOPHS N-OM CTENEHU U3 AEHCTBHTENHLHOrO uucna. OyHkuuu y = Vx ux
BBIDAKEHUH C KOPHAMH | cBoiicTBa W rpaduku. CBoiicTBa KOpHS n-oif cremenu. IIpeoOpasoBanue
N-Oli CTENIEHU UpPPalMOHATIbHBIX BBIPAKEHUH
B ToM 4nciie, IPAKTHYECKUX 3aHATHI 4
ITpakTnueckoe 3ansTue. PemeHue npumepos.
Tema 6.2 CpolicTBa Copnepxxanue yuyeOHOIro MaTepuasa 6 OK 01. OK 02
CTETIEHHU C Teopernueckoe o0y4enue 4 ’
palMOHATIBHBIM U [TonsiTue creneHW cC pauMOHAJIBbHBIM ToKa3zareneM. CTeneHHble (QYHKUHUU, HX
JENCTBUTEIBHBIM CBOWCTBA U rpaduKu
noKa3aTessIMH B ToM 4nciie, NpaKTHYECKUX 3aHATHI 2
ITpakTrueckoe 3ansiTue. Pemenune npumepos.
Tema 6.3 Pemenue Copepxanue y4eOHOIo MaTepuaJa 8
UppalMOHATIbHBIX Teopernueckoe o0yueHue 4
ypaBHEHUH PaBHOCHIIBHOCTD MppallMOHAJIBHBIX YPaBHEHUN. MeTobl UX pelIeHus
B Tom unciie, NPaKTHYECKHUX 3aHATHH 4

HpaKTI/ILIeCKOC 3aHsaTHe. PelieHue IIPpUMCPOB.

10




Tema 6.4 Conep:kanue y4eOHOT0 MaTepuaJia 8
[TokazarenbHas Teopernueckoe o0yuenue 4
(Gynkuus, ee cpoiictea. | CreneHb ¢ NPOU3BOJBHBIM  JICHCTBUTENBHBIM  IOKazareneM. OnpenencHue
[Toka3zarenbHble NOKa3aTeIbHONH (YHKIMM M €€ CBOCTBa. 3HAKOMCTBO C TNPUMEHEHHEM
YPaBHEHHUS U nokasareiabHOH  (QyHKiuu. PemieHume 1oka3aTeNbHBIX  YpaBHEHMH  METOAOM
HEpPaBEHCTBA YpPAaBHUBAaHMs  IIOKas3arejlied, METOAOM  BBEICHHUA  HOBOM  IIEPEMEHHOMU,
(GyHKIMOHATIbHO-TpauueckuM MeTofoM. PellleHre nokas3arenbHbIX HEPaBEHCTB
B ToM 4nciie, IPAKTHYECKUX 3aAHATHI 4
ITpakTnueckoe 3ansitue. Pemenue npumepos.
Tema 6.5 Jlorapupm Conep:xanue yueOHOTro MaTepHaJia 6
ymcia. CBoiicTBa Teopernueckoe o0yueHue 2
J0rapugmMoB Jlorapudwm uncna. CoiicTa gorapudmon. Onepanus J0rapuMUpPOBaHUS
B ToM 4nciie, IPAKTHYECKUX 3aHATHI 4
ITpakTdeckoe 3anstue. Pemenue npuMepos.
Tema 6.6 Copneprxanue y4yeOHOIro MaTepuaJia 6
Jlorapugmuueckas Teopernueckoe o0y4yeHune 2
¢Gynkums, ee coiictBa. | Jlorapudmuueckast ¢GyHkuus wu ee cBoiicTBa. [loHsTHEe JOTapuMHYECKOrO
Jlorapudgmuueckue ypaBHeHuda. Omnepanus NOTEHUUMPOBaHUA. TpuU OCHOBHBIX METOAA DPELIEHUS
yYpaBHEHUS, Jorapu(pMUUECKUX YpaBHEHUM: (G yHKIIMOHAIbHO-TpapuuecKuid, METOJ
HEPAaBEHCTBA NOTEHIIMPOBAHUS, METOJ BBEJCHMS HOBOW mnepeMeHHOW. Jlorapudmuueckue
HEPABEHCTBA
B Tom umnciie, NPAKTHYECKUX 3aHATHH 4
IIpakTueckoe 3aHsaTHe. PeleHne npumMepos.
Tema 6.7 Pemenue Copepxanue yueOHOro MaTepuasa 4
3agad. CreneHHas, Teopernyeckoe o0yyenune 2
MOKa3aTesIbHas U CreneHHas, okas3aTesabHas U Jorapupmuueckasi yHkuuu. Penienue ypaBHeHU
norapumuyeckas B Tom unciie, NPAKTHYECKUX 3aHATHH 2
ynximn IIpakTueckoe 3aHsaTue. PemeHre npumMepos.
Pa3nes 7. DieMeHTBI TEOPHH BEPOSITHOCTEH M MATEMATHYECKOH CTATHCTHKH 20
Tema 7.1 CobOsbiTHE, Conep:xanue yueOHOTro MaTepuaJia 4
BEPOSTHOCTb COOBITHSL. TeopEaneCKoe o0y4yeHmne 2 O O1, 002

Cnoxenue u
YMHOXEHHE

CoBMecTHBIE 1 HECOBMECTHBIE COOBITHSA. TeopeMbl 0 BEPOSATHOCTU CYMMBI COOBITHH.
YciioBHasE BEpOSITHOCTh. 3aBUCHMBIE M He3aBUCHUMBbIE coObITHs. Teopembl o0
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BEPOSATHOCTEMH BEPOSATHOCTH NMPOU3BEACHUS COOBITHI
B ToM ync/ie, IPAKTHYECKUX 3aHATHI 2
[TpakTnueckoe 3anstue. Pemenune npumepos.
Tema 7.2 BepositHocTs | Copiep:kaHue y4eOHOI0 MaTepUasa 4
B npoeccuoHanbHbIX | Teopernueckoe oGydyenne 2
3aa4ax OtHOCHUTENBHAS YacTOTa COOBITHS, CBOWCTBO €€ YCTOWYMBOCTH. CTaTHCTHYECKOE
onpezeneHue BepossiTHocTU. O1ieHKa BEPOSITHOCTU COOBITUS
B ToM Ync/ie, IPAKTHYECKUX 3aHATHI 2
IIpakTueckoe 3aHsaTue. Pemenne npumMepos.
Tema 7.3 JIuckperHas Coaep:xxanue yue0HOro MaTepHaJia 4
ciydaiiHast BeTMUMHA, Teopernueckoe o0yuyeHune 2
3aKOH €e Buner cnyuaiinpix BenmuuuH. OrnpeneieHHe AUCKPETHON CIy4ailHONH BETUYMHBI.
pacnpeneneHus 3aKOH pacHpeleNieHus JUCKPeTHOW ciy4ailHOW BenuuuHbl. Ee  4ucioBble
XapaKTePUCTUKU
B TOM yuc/ie, TPAKTHYECKHX 3aHATHI 2
[TpakTiueckoe 3anstue. Pemenune npumepos.
Tewma 7.4 3amaun Coaep:xanue yueOHOTo MaTepHaJia 4
MaTeMaTHU4eCKOi Teopernueckoe 00yueHune 2
CTaTUCTHKH. [lepBuynass 00pabOTKa CTATHCTUYECKUX JaHHBIX. YWCIOBBIE XapaKTEPUCTHUKU
(cpennee apudpmernyeckoe, MeauaHa, pasMmax, aucrnepcus). Pabora ¢ Tabmunamuy,
rpadukamu, TuarpaMmamMu
B ToM yuc/ie, TPAKTHYECKHX 3aHATHIA 2
ITpakTuyeckoe 3anstue. PerieHne npumepos.
Tema 7.5 DnemeHTHI Copaepxxanue ydyeOHOIro MaTepuasa 4
TEOPHH BEPOATHOCTEH U [ Tegpernueckoe 00ydennue 2
MaTeMaTHHuCCKOn Buabl COOBITHI, BEPOATHOCTH COOBITHH. CIIOKEHHE M YMHOXKEHHE BEPOSTHOCTEH.
CTaTHCTHRH JlucKkpeTHast — CliyyaliHas — BeJIMYMHA, 3aKOH €€  paclpejeeHus.  3aaadu
MaTeMaTHYECKON CTaTUCTUKU
B Tom unciie, NpaKTHYECKHUX 3aHATHH 2
[TpakTuyeckoe 3ansTue. Pernienue npumepos.
Koncyabranus 4
JK3aMeH 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 caMHUM mpenojasarensM. [Ipu
3TOM B 00pa3oBaTEIbHOM MPOIECCEe PEKOMEHAYETCS HCIIOJBb30BAaHHE COIMATbHO-aKTUBHBIX H
pedIeKCUBHBIX METONOB OOYYEHHS, TEXHOJOTHH COLHOKYJIbTYPHOH PpEaOMIUTAMH C LENBI0
OKa3aHMs TOMOIIM B YCTAHOBJICHHM IOJIHOLEHHBIX MEXKIMYHOCTHBIX OTHOIICHUH C APYrHMHU
00y4aloIIMMUCS, CO3aHUN KOM(POPTHOTO IICUXOJOTMYECKOro KJIMMaTa B CTYICHYECKOI rpyIme.

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

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

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

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

- TpOBEACHHE AaTTeCTallMW IS WHBAJIMIOB B OJHOM ayJUTOPUM COBMECTHO C
0o0y4aroluMuUcs, HE SBISIIOIIMMMCS WHBAIMJIAMHU, €CIM 3TO HE CO3JA€T TPYAHOCTEH 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.

ITo 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 OOYYAIOIIUMCSI TPEJOCTABISAETCS 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 MHIUBUAYAIBHOTO MOJIb30BAHMS;

- 10 WX JKEJIAHUIO MCIIBITAaHMS MPOBOAATCS B MUCbMEHHOHN (opme;

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

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

- 10 WX JKEJIAHUIO MCIIBITAaHUS MIPOBOASATCS B YCTHOM (opMme.

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

4. 3BAJAHMA JJIA IPAKTUUYECKUX 3AHATHI

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

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

NuauBunyansHble 3a1aHus. TeCThL.

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

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

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

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

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

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

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

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

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

MaTEeMaTUYeCKON CTaTUCTUKHU CamocrosTenbHbIe U KOHTPOJIbHBIE Pa0OTHI.

NuauBunyanbHble 3a1aHus. TeCThI.

5. YCJOBHUS PEAJIM3AIIAU ITIPOT PAMMBI YYEBHOM JITUCHUIIJIAHBI

5.1. [as peaqu3zanuud NpPOrpaMmbl JUCHUIUIMHBI  TIPETYCMOTPEHBI: KaOWHET
COLMAIbHO-TYMAHUTAPHBIX TUCIHMIUIMH; Yy4eOHas ayAuTOpHs Ui TPOBEICHHS 3aHATHU
JCKIIMOHHOTO THUMA, 3aHATHH CEMHUHApCKOTO THWIIA, TPYNIOBBIX W WHIAUBHIYAJIbHBIX
KOHCYJIbTAIIMid, TEKYIIEr0 KOHTPOJISI M IMPOMEXKYTOYHOW aTTeCTallid, OCHAICHHAas HaObopoM
JIEMOHCTPAIIMOHHOTO O0OPYIOBaHMS W y4eOHO-HATJISTHBIMU TIOCOOHMSIMH; y4eOHAsT ayIuTOpHs
JUIS  TEKYIIEro KOHTPOJII M  IPOMEXKYTOYHOW aTTeCTallid, OCHAIlleHHas Habopom
JEMOHCTPAIIMOHHOTO  O0OpyAOBaHMsT W  y4eOHO-HArJsAHBIMH —TocoOusiMU;  OMOIMOTEKA,
YUTATBHBIA 321 C BBIXOJOM B HMHTEPHET; NOMEIICHUE JUISl XPaHEHHS M MPO(HUIAKTHYECKOTO
00CIy)KMBaHUsI y4eOHOTO OOOpYIOBaHMS; AKTOBBIM 3all; TOMEIICHHUE JII CaMOCTOSTEIbHOU
pabotbl, ocHamieHHbie B cootrBeTrcTBUM ¢ OIl CIIO mo chnenwalbHOCTH 09.02.07
HubopManinoHHbIE CHCTEMBI B POTPAMMHPOBAHHE.

5.2. UndopmannoHHoe odecrieyeHue peaau3aliii NporpaMMbl

Jlnia peanuzanuu nporpaMmMbl OMOIMOTEUHBIH (HOHA YHUBEpPCUTETA UMEET JIEKTPOHHBIE
oOpa3oBaTenbHble U HH(GOPMALMOHHBIE PECYpPChl, PEKOMEHIyEeMbI€ IJIsi HCIOJIb30BAaHUS B
00pa3oBaTeIbHOM Ipoliecce.

OcHoBHasi IMTEepaTypa

5.2.1. DJeKTpOHHbIE U3TAHUSA

MaremaTrka: anreOpa ¥ Hadaja MaTeMaTHYECKOTO aHalM3a, TeoMeTpus. | eomeTpusi.
10-11 xnaccel [Teker] : yueOHuK: 6a30BbIi U yriyOsneHHslid yposuu / JI. C. AtanacsH, B. @
Bbyty3os, C. b. Kagomuies [u ap.]. - Mocksa : [Ipocsemenue, 2025. - 287 c. : un. ; 70x90/16. -
(MTI'Y - mxone). - ISBN 978-5-09-120159-8 5 k3.

5.2.2. DNeKTpOHHBIE PECYPCHI

MaremaTrka: anreOpa ¥ Havajla MaTEeMaTHYECKOTO aHajm3a, reoMerpus. ['eomerpus:
10-11 knaccel: 6a30BbIi U yrayOnéHHbli ypoBHU : yueOHUK / JI. C. ATtanacsH, B. @. Byty3os,
C. b. Kagomrues [u mp.]. — 12-e uzn. — Mocksa : [Ipocsemenne, 2024. — 288 ¢. — ISBN
978-5-09-112137-7. — TekcTt : D3JNEKTPOHHBIA // DIEKTpOHHBIM pecypc LUPPOBOI
obpaszoBarensHoit  cpenpt CIIO  PROFo6paszoBanue : [catiT]. = —  URL:
https://profspo.ru/books/132455

MaremaTrka: anreOpa W Havajga MaTeMaTHYECKOTO aHaM3a, reoMeTpus. Anredpa u
Hayaja Martemarudeckoro anammsza. 10-11 kmaccel: 0a30BbIi M yriyOJE€HHBIM YpOBHM
yaeonuk / [11. A. Aimmmos, FO. M. Komsirua, M. B. Tkauépa [u np.]. — 12-e u31. — Mocksa :
[MpocBemenue, 2024. — 464 c¢. — ISBN 978-5-09-112136-0. — Tekcr : 3nekTpoHHBIH //
DneKkTpoHHBIN pecypc udpoBoit oopazosatenpHO cpeapl CITO PROFo6pa3oBanue : [caiir].
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— URL.: https://profspo.ru/books/132452

Mepsnsik, A. I'. Maremartuka. ['eomerpus: 10 kinacc: yrimyOn€HHBIN YpOBEHbB : YI€OHHUK
/ A. T. Mep3msxk, 1. A. Homuposckuii, B. M. [TonsikoB ; mox penakiueii B. E. ITogonbckoro.
— 8-¢ m3a. — Mocksa : IIpocemenue, 2024. — 272 ¢. — ISBN 978-5-09-112260-2. —
Tekct : 27eKTpOHHBIA // DIeKTpOHHBI pecypc nuppoBoit obOpasoBarensHOU cpeabl CIIO
PROFo6pasosanue : [caiit]. — URL.: https://profspo.ru/books/143859

Mepznsk, A. I'. Matemaruka. 'eometpusi: 11 kinacc: yriryOna€HHbIN ypOBEHb : y4eOHHUK
/ A. T'. Mepansk, 1. A. Homuposckuii, B. M. ITomsikoB ; mox pemakiueii B. E. Tlomonbckoro.
— 8-e m31. — Mocksa : IIpocemenue, 2024. — 256 ¢. — ISBN 978-5-09-112261-9. —
Tekcr : AMEKTPOHHBIN // DIEKTpOHHBIM pecypc IudpoBoil obOpazoBarenbHOU cpeasl CIIO
PROFob6pa3osanue : [caiit]. — URL.: https://profspo.ru/books/143860

5.2.3. lonoJHATEIbHbIE HCTOYHHKH:

AnekcannpoB, A. JI. Maremaruka: anreOpa M Hadaja MaTeMaTHYECKOTO aHaIU3a,
reometpust. ['eomerpust 10 xmace [Teket] : yaeOHUK 151 0011€00pa30BaTEIbHBIX OpraHu3alnuii

yrayonennsii  ypoBenb / A.JL. Bepuep, B.M. Pwpokuk. - 4-¢ usa., MuHUCTEPCTBO
npocsenienus: Poccuiickoit @enepanuu. - Mocksa : Ilpocsemenue, 2020. - 271 c. : un. ;
70x90/16. - ISBN 978-5-09-075902-1 (200 3k3.)

AnekcannpoB, A. JI. Maremaruka: anreOpa M Hadaja MaTeMaTHYECKOTO aHaIU3a,
reomerpus. I['eomerpus 11 «kmacc [Teker] : yueOHUK uig 00IE00pa30BATEIBHBIX
opraHu3anyii: yrnyonenusiii yposens / AJI. Bepuep, B.1. Peokuk. - 5-¢ uzn., MunucrepctBo
npocsemenus: Poccuiickoit denepannu. - Mocksa : Ilpocsemienue, 2020. - 272 c. : . ;
70x90/16. - ISBN 978-5-09-074444-7 (200 3k3.)

5.3. O0si3aTesibHOE MPOrPAMMHOeE o0ecrnevyeHne
1. Astra Linux Special Edition «Cmonenck», «Open»; PenOC ; OC "Anbt Pabouas cranmus"”
10; OC "Anwst O6pazoBanue" 10.
2. MoitOduc Crangaptasiii 2, MoiiOduc Oodpaszosanue, P7-Oduc
[Ipodeccunonansusbiii, MoitOdpuc Cranaaptasiit 3, MoiiOduc [Ipodeccronanbhsrii 3
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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
«Matemartukay» cnenuaabHOCTH «MH(pOpMamoHHble CHCTEMBI U IPOrpaMMHUpOBaHUE .
@oH/T OIICHOYHBIX CPEACTB pa3padoraH B cooTBeTcTBUH C TpeboBanusmu OI'OC COO,
®I'OC CIIO u padoueii mporpammoit aucruiuinael OYII. 04 «MaTtemaTukay.
B pe3ynbrate ocBoeHUS Y4eOHON NUCIUTUIHHBI O0YYaIOITHIICS TOJKEH:

Ymers:

e  OIEPUPOBATH MOHATHIMU: ONpENIEICHNE, aKCHOMa, TeOpeMa, CIIEJCTBUE, CBOUCTBO,
MPHU3HAK, JI0KA3aTeIhCTBO, PABHOCHIIbHBIC (POPMYIUPOBKH; POPMYIUPOBATE OOpPATHOE U
IIPOTHBOIOJIOKHOE YTBEPKACHUE, IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI, UCIIOIb30BaTh
METOJl MaTeMaTH4YeCKOM HWHAYKIMH; MPOBOJUTH JOKAa3aTEJIbHBIE PACCYKIEHUS IPU
pelLleHNH 3a]1a4, OLEHUBATh JIOTHYECKYIO IIPABUIIBHOCTD PACCYKACHUM;

e  ONEpUPOBATH MOHATUSIMH: MHOXECTBO, IOJMHOYECTBO, ONEpAlMi HaJl MHOXKECTBaMU;
YMEHHUE HCIMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIHM anmapar Jyulsl ONMUCAHUS pealibHbIX
IIPOLIECCOB U IIPU PELICHUH 3a]1a4, B TOM YHUCJIE U3 JPYTUX YUEOHBIX MIPEIMETOB;

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

e CBOOOJHO OINEPUPOBATH MOHITUSIMM: COYETAHHME, MEPECTAHOBKA, YUCJIO COYETAaHUN U
YHUCIO IEepecTaHOBOK; OWHOM HpIOTOHA; NPUMEHATh KOMOMHATOpHBIE (AKTHI U
paccyxaeHusl JUIsl pelieHus 3a/1ay;

e  ONEpPUPOBATH MNOHATUSAMM: HATypaJbHOE YMCJIO, LIEJI0€ YHMCIO, OCTATOK I10 MOIYIO,
palMOHATIbHOE YHCIJIO, HPpalMOHAIbHOE YHCIIO, MHOXECTBAa HATypaJbHBIX, LEJNbIX,
paLlMOHATIBHBIX, JEHCTBUTENBHBIX YHCEN; HUCMOJb30BAaTh MPU3HAKU  JEIMMOCTH,
HAaUMEHBIINK OOIIMI AETUTENh U HauMeHbIllee 0011ee KpaTHoe, aroput™M EBkinaa mpu
pELIeHUHU 3aJ1ay; 3HAKOMCTBO € PAa3JIMYHBIMU O3UIIMOHHBIMUA CUCTEMaMH CUMCIICHHUS;

e ONEpUpOBATh TOHATUSAMHU: CTENEHb C LENbIM I[I0Ka3aTejaeM, KOpPEHb HaTypalbHON
CTETIEHHU, CTENEHb C palMOHAIbHBIM IIOKa3aTeleM, CTeNeHb C JeHCTBUTEIBHBIM
(BelIECTBEHHBIM) TOKa3aTejeM, Jiorapudm uucia, CHHYC, KOCHMHYC W TaHTEHC
IPOM3BOJIHOTO YHCIIA;

e  ONEpUPOBATH MOHATUSAMHU: TOXKIECTBO, TOKIECTBEHHOE INpeoOpa3oBaHME, YpPaBHEHHUE,
HEpaBEHCTBO, CHCTEMa YpaBHEHUH U HEPABEHCTB, pPaBHOCWIBHOCTb YpPaBHEHHI,
HEPAaBEHCTB U CHCTEM, pallMOHAJIbHbIE, UPpPALlMOHAJIbHBIE, MIOKA3aTeNbHbIE, CTETIEHHBIE,
JorapupMHUECKUe, TPUTOHOMETPUYECKHE ypaBHEHMs, HEPAaBEHCTBA M CHUCTEMBI; YMETh
pemarh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C MIOMOIIBIO PA3IMYHBIX IPUEMOB; PELIaTh
YpaBHEHMs, HEPaBEHCTBA W CHCTEMBl C TlapaMeTpoM; NPUMEHSITh YpaBHEHUS,
HEPAaBEHCTBA, UX CUCTEMBbI JUIsl PEIlIEHUs] MaTEeMAaTUYECKUX 3a/1ad U 3a7a4d U3 pa3IudHbIX
oOnacTeil HayKM M peaJbHOM >KU3HU; OINEPUPOBATh HMOHATHUAMM: TpaduK (QYHKIUH,
oOpaTtHast (QyHKUMS, KOMIO3UIMS (QYHKUUH, JuHEHHas QYHKIMUSA, KBaJpaTH4HAS
byHKLus, cTeneHHas QYHKIMS ¢ LeJbIM [oKa3aTejaeM, TPUTOHOMEeTprudeckre (QyHKIIMH,
oOpaTHblE TpPUTOHOMETpHYECKHE (YHKIIMH, TIOKa3aTeJbHas W Jiorapudmudeckas
(GyHKLIUYU; yMEHUE CTPOUTh TpapuKu (YHKUUH, BHIIOIHATH NpeoOpa3zoBaHus rpadukoB
GyHKIMH; UCOIb30BaTh rpapuKku QYHKIUN AJI1 U3YUYEHHUS MPOLIECCOB M 3aBUCUMOCTEN
IpY PEUIeHUH 33734 U3 JPYTUX Y4eOHBIX MPEeIMETOB U U3 peaslbHOW KHU3HM; BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXJy BEIUYMHAMU; yMEHHE CBOOOJHO ONEpUPOBATH
HOHSATUSAMH: YETHOCTh (DYHKLUH, IEPUOANIHOCTD (DYHKIIMU, OTPAaHUUEHHOCTh (DYHKIIMH,
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MOHOTOHHOCTb (DYHKLIMH, SKCTpeMyM (YHKIHHU, HanOOJbIIee U HAaMEHBIIee 3HAYCHUS
(GYHKIMM Ha MNPOMEXKYTKE; YMEHHE IPOBOAMTH HCCIEAOBAaHUE (QYHKLHHU; YMEHHE
UCIIOJIb30BaTh CBOMCTBA U rpaduku (PYHKIMHA AJIs pPElIeHUs] YpaBHEHHM, HEPABEHCTB U
3ajjay ¢ rapaMeTpamu; U300paxarb Ha KOOPJMHATHOW IUIOCKOCTH MHOKECTBA PELICHUH
ypaBHEHHIA, HEPABEHCTB U HX CHCTEM;

e ONEpUpOBaTh IOHATHAMU: IIOCIEJOBATEIBHOCTh, apU(MeTHdeckas mporpeccus,
reoMeTpHyecKasi Mporpeccusi, OECKOHEYHO YOBbIBAaroIasi reoMeTpudecKasl MpOrpeccus;
YMETbh 33/1aBaTh IOCJIEJOBATEIBHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX (POPMYIL.

3Harthb:

L IIOHATHUA: KOMIIJICKCHOC 4YHUCIIO, COHpSI)KeHHbIG KOMIIJICKCHBIC YHCJiia, MOI[yJIB nu apFYMeHT
KOMIUIEKCHOTO 4uciia, ¢opMa 3amucd  KOMIUIEKCHBIX 4YHcell (TeoMeTpuYecKas,
TPUTOHOMETPHUYECKAs U anredpandeckas); apuMEeTHUECKHUE NEHCTBUS ¢ KOMIUICKCHBIMU
YHCJIaMH; UCIIOJIH30BaHNE KOMIIJIEKCHBIX YHCET,;

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

e (opMynBl CIOXKEHHSI W YMHOXKEHHS BEpPOSTHOCTEH, (HOpMyny TOIHOH BEpOSTHOCTH,
dopmyny bepHymnu, komOuHaTopHble (akThl ¥ (GOPMYIbI; CiIy4aiiHas BeEJIUYUHA,
pacripeziefieHue BEpPOSITHOCTEH, MaTeMaTHYECKOEe OKHUAAHUE, AUCIEPCHUsS] U CTaHIAPTHOE
OTKJIOHGHUE CIyYailHOW BEIMYMHBI, (YHKUMU pacHpeAeiieHHs W  IUIOTHOCTH
PaBHOMEPHOT0, MOKA3aTeILHOTO M HOPMAIBHOTO paclpe/elieHnii; yMeHIe UCTIOIb30BaTh
CBOMCTBA M3YYCHHBIX PACHpENEICHUN I PEIICHMs 3a]ad; MOHATHUSA: 3aKOH OOJIBIINX
YHCEJI, METOIbl BEIOOPOYHBIX MCCIICIOBAHUIA;

® TIOHATHUS: TOYKA, MPAMas, IUJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Jy4, TUIOCKHH YTOI,
JIBYTPaHHBIA  yroJl, TPEXTPaHHBI yroj, TMeEpeceKaroluecs, MapajieibHbIE U
CerIlII/IBaIOIIII/ICCﬂ Hpi[MI)IC, HapaﬂﬂeJIBHOCTI) nu HCpHCHI{I/IKYJIﬂpHOCTI) HpHMI)IX nu
IUIOCKOCTEH, Yrol MEXIy MPSMBIMH, YTOJ MEXKIY MPSMOM M IIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSMU, q)aKTLI )41 TGOpeMI)I HJIaHI/IMeTpI/II/I; . MHOFOFpaHHI/IK, CCUCHHUC
MHOTOTPaHHHMKA, TMPAaBUIBHBIA MHOTOTPAaHHUK, TMpU3Ma, NOUpaMmuga, ¢urypa u
MOBEPXHOCTh BpaIllCHUs, IWIMHAP, KOHYC, Mmap, cdepa, pa3BepTKa IMOBEPXHOCTH,
CEYeHHUs KOHyca W UWIMHApPA, NapajUlelbHble OCH, CEYEHUE I1apa, IUIOCKOCTb,
Kacaromiascsi cepsl, MIWIMHAPA, KOHYCa, MPAMOYTOIbHAs CUCTEMa KOOPIAUHAT, BEKTOD,
KOOPJIMHATHI TOYKH, KOOPJUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEIEHNE BEKTOpa Ha
YUCJIO, PAa3J0OKEHHE BEKTOpa IO 0a3ucy, CKaasipHOE TMPOU3BEACHHE, BEKTOPHOE
MIPOU3BEJICHUE, YTOI MEXAY BEKTOpaMH; MaTpula 2 X 2 v 3 X 3,0npeeauTesb MaTPUILIbL,
TEOMETPUUECKHUI CMBICIT OTIPEICTUTESI.

OCBOUTH 00IIME KOMIIETEHIIUU:

Kon HanmeHoBaHHe 001X KOMIIETEHITHH

OK 01. BreiObupate cnocoObl pemieHus 3anad  IpoecCHOHATBHOM  /1eATeIbHOCTH,
IPUMEHUTEIIBHO K Pa3JIMUYHBIM KOHTEKCTAM

OK 02. Hcnonb30BaTh COBpEMEHHBIE CpEeACTBa IOMCKA, aHAIW3a M HMHTEPHpPETaluu
uHbopManMid © UHGPOPMALMOHHBIE TEXHOJOTHM JUIsl BBIOJHEHHUS 3a/ad
poeCCUOHAITBHON EATETLHOCTH;

6.2. IEPEYEHb KOHTPOJINPYIOIIUX MEPOHPHHTP!'I‘;[ JJIsA TPOBEJEHUA
TEKYIIEI'O KOHTPOJIA U ITPOMEKYTOYHOU ATTECTAIIUA

[TepeyeHb KOHTPOIUPYIOMUX MEPONPHUATHN JJIA MPOBEACHHUS TEKYIIET0 KOHTPOJIS IO
mucuummae OYII1.04 «Matematukay:
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Texkyumuii KOHTPOJIb
Homep I ym P o
aKTH4YeCKHue OpPMHpOBaHHE
ceMeCTpa | TectupoBanue Omnpoc P Jokaan pMup
3alaHus nopr¢oamno
1 + + + +
2 + + + +
IlepeyeHp KOHTPOJIUPYIOIUMX MEPONPUATHNM I INPOBEACHUS IPOMEKYTOYHOMU
arrectanuu o mucuuinimge OVIIL.04 «MaremaTtukay:
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

- IEMOHCTpAIUs 3HAHUH U

Tekywmuilt KOHTPOJIb B

Ymersn: YMEHUH BBIIOJIHATh (dopMe OLIeHKH

pemiate MPUKIAJAHBIE 3aJaud B | TpeOyeMble pacyeThl U pe3yiabTaTOB

obnactu po(ecCHOHATLHOM | COCTaBIATh HEOOXOAMMBIE MPAKTUYCCKHUX 3aHSATHH.

NEeSATEIbHOCTH. JOKYMEHTBI. [IpomexxyTouHBIN
KOHTPOJIb B hopme
KOHTPOJIBHON paboTHI,
KOJJIOKBUYMa,
MHUBH1yaJIbHOTO
3aJJaHusl.

3Harth: - IEMOHCTpaLys 3HaHUN U Tekywmuit KOHTPOJIb B

- 3HayeHue MaTeMaTHKU B | YMEHUI BBIIIOJIHSTD ¢dbopMe OLIEeHKH

npodeCcCHOHATIBHOM NIESITETBHOCTH U | TPeOyeMble pacueTsl U pE3yJIBTaTOB

pu ocsoenuu [1IICC3 COCTaBJISITh HEOOXOANMBIE MIPAKTUYECKUX 3aAHITHM.

- OCHOBHBIE MaTeMaTH4ecKue | JTOKYMEHTEI. ITpoMexyTouHbII

METOJbl  PELIEHUS  NPUKIAIHBIX KOHTpOJIb B (hopme

3a/1a4 B 00sacT mpodeccuoHaIbHOM
JEATEIBHOCTH; - OCHOBHBIE MOHATHS
u METO/IbI MaTeMaTHU4eCKOro
aHaJIn3a, JHUCKPETHOW MaTeMaTHKH,
JIMHEWHOU anreopsl, TEOPHUH
KOMIUIEKCHBIX qrucedl, TEOpUU
BEPOSITHOCTEM M MaTeMaTH4YECKON
CTaTUCTUKH OCHOBBI HMHTErPaJbHOIO
1 1uQpepeHnaIbHOro HCYUCICHUS.

KOHTPOJILHOM paboThl,
KOJIJIOKBHYMA,
WH/IUBUYaJIbHOTO
3aJjaHus.

6.4. OIMCAHUE MMOKA3ATEJIEW U KPUTEPUEB OIIEHUBAHUSI
KOMIIETEHIIUM HA PA3JIUMYHBIX DTAITAX UX ®OPMUPOBAHMA,
OINMUCAHUME LHIKAJI OHEHUBAHUA.
Texkymuii KOHTPOJIb 3HAHUHN MpeAcTaBiIsgeT COOOH KOHTPOJIb OCBOEHHUS MPOTPAMMHOIO

Marepuasa y4eOHOW JHUCIMIUIAHEI,

C ILICIbIO

CBOEBPEMEHHON KOppeKUUu OO0ydeHus,

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. [Ipsimble U mi1ockocTu | Borpocs! k 3k3ameny | Bonpocs! k TectupoBanue,
B nnpocrpanctBe. KoopanHarsi YCTHOMY JOKJIaJ
1 BEKTOPBI B IPOCTPAHCTBE onpocy
IIpakTrueckue
3a/1aHMs
Pa3nen 3. OcHoBBI Bonpocs! k 3k3ameny | Borpocsl k TectupoBanue,
TPUTOHOMETPHH. YCTHOMY TOKJIa/]
Tpuronomerpuueckue onpocy
¢pyHxknun IIpakTuueckue
3aJlaHus
Pasznea 4. [IpousBoanasi u Bomnpocs! k a3x3ameny | Borpocsl k TectupoBanue,
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 OHEHOYHbBIX CPEACTB JJId 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 TEKYyIIEro KOHTPOJIS 3aHOCATCS B JKypHaJbl
yueOHBIX 3aHSATUH.

@OpMBI TEKYIIETO KOHTPOJIS 3HAHUI:

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

[IpopaboTka KOHCIIEKTa JIEKIINI U y4eOHOM JIUTepaTypbl OCYIIECTBISETCS CTyIEHTaMU B
TE€YEHHE BCEro EPUOa OCBOCHMSI TUCLUIUIMHBI I10CJIE€ U3YUEHUSI HOBOUM TEMBI.

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

[IpenogaBaTens mpoBepsieT MPABHJIBHOCTH  BBIOJHEHUS  MPAKTUYECKHX  padoT
CTYJEHTOM, KOHTPOJUPYET 3HAHME CTYACHTOM IPOHAEHHOTO Marepuaja C IOMOLIbIO
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 IIPEENIAX.

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

13. HenpepbIBHOCTh (YHKLIMH B TOYKE U Ha MPOMEXYTKe. TOouka HENpephbIBHOCTU (DYHKIMH.
Touka paspeiBa ¢yHknun. CBOHCTBa HeNmpepblBHBIX (GyHKuuH. llpupamienue aprymenra.
[Tpupamenue pyHkuuu.

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

15. Tabnuua npousBoaHbIX. [loHATHE criokHON QyHKIMH. [Ipon3BoIHAS CITOKHON (QYHKIIMH.
16. Cxema uccnenoBanust ¢pynkiuu. Ob6nacte onpeneneHuss GyHKIUH. MHOXECTBO 3HAYEHUI
¢yHkuyn. YetHocTh ¥ HeueTHOCTh (GyHKIMU. Hynu @ynkuuu. IIpomMexxyTku 3HAKOMOCTOSIHCTBA
¢ynkuuu. Bospactanue u yObiBaHMEe (YHKLIMH, MPAaBUIO HAXOXKJIEHHUS MPOMEXKYTKOB
MOHOTOHHOCTH. TOUKH 3KcTpeMyMa (YHKIUH, IPABUIIO HAXO0XKIEHUS IKCTPEMYMOB (DYHKIIMH.
17. Ilpons3BomHele BbIcHIMX MNOPSAKOB. Du3nueckuid CMbBICH BTOPOW  MPOM3BOAHOM.
HccnenoBanue pyHKINU C TOMOIIbIO BTOPOU MPOU3BOIHOM.

18. IlepBooOpa3nas. HeonpeneneHuslii uuTerpan. OCHOBHBIE CBOMCTBa HEONPEIEICHHOIO
WHTErpaa.

19. Tabnuua HeonpeaeIeHHBIX HHTETPAJIOB.

20. Meronpl MHTErpUpOBaHUSA: METOJ| HEMOCPEIACTBEHHOI'O HHTETPUPOBAHMS; METOJ 3aMEHBI
NEepeMEeHHOH (METO/ MOJICTAHOBKH ); METOJI MHTETPUPOBAHMS IO YACTSM.

21. Omnpenenennelii uHTerpan. lloHsatne wuHTerpansHOil cymwmsbl. [locratrouHoe ycinoBue
CYIIECTBOBaHMS ONPEIEICHHOr0 HHTErpaia (MHTErpUPYeMOCTH (QYHKIIUHN).

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

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

27. 3apaun, npuBoasAnIre K AudQepeHInanbHbIM YPaBHEHHUSM.

28. Metoapl pemeHust tuddepeHInanbHbIX YPaBHCHH.

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

30. HeoO6xoaumeIii mpu3HaK cXoauMocTH psiaa. [Ipusnak cpaBuenus. [Ipusnak JlamamoGepa.

31. Ilonsarue 3Hakouyepeayromerocs psaaa. Ilpuznak cxogumoctu Jleitbuuma.

32. AGcomoTHas U yCIOBHASI CXOJIMMOCTh 3HAKOTIEPEMEHHOI0 Psijia.

33. ®ynkuuoHabHbIE psabl. CreneHHble psabl. OO0NACTh CXOAUMOCTH CTENEHHOTO psfa.
Paznoxenune anemMeHTapHbIX QYHKIUH B psg MakiopeHa.

34. Tlomsatue coObiTus. JlocTOBEpHBIE, HEBO3MOXHBIC, COBMECTHBIE, HECOBMECTHBIC,
IIPOTUBONOJIOXKHBIE coObITHs. Kilaccuueckoe onpeneneHre BEpOsITHOCTH.

35. Teopema ciioxeHUs BeposiTHOCTER. Teopema yMHOKEHHSI BEPOSITHOCTEH.

36. CnyudaitHass Benu4uHa. JIMUCKpeTHass W HENpEpbIBHAS Cly4alHbIE BEJIMYMHBI. 3aKOH
pacripesiesieHus] JUCKPETHON Ciay4ailHOW BemuuMHBL. MHTerpambHass (yHKIMS pachpeaeieHUs
HEMPEPHIBHOW CIIy4ailHON BEJIUYUHBI.

37. MareMaTH4ecKoe OKUJaHNE TUCKPETHOM CIly4yaliHOM BEIMYMHBI.

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

IIpumepHas TeMaTHKAa I0KJIa10B
. AIrOpUTMBI U3BJICUEHUS KOPHA N-H CTEIICHMU.
. AIrOpUTMBI pelIeHns T0Ka3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB.
. BekTopsl B ipocTpaHcTBE
. Bece 3aranku u npumenenue byreuiku Kneitna.
. 'eomerpuueckue opMbl B UCKYCCTBE.
. F'eomerpus JIo6baueBCKOTo Kak MpUMEp aKCHOMAaTHYECKOH TEOPHH.
. I'padbl 1 ux ncnoab3oBaHue
. I'padpl 1 X mpuMeHEHHNE B apXUTEKTYpeE.
9. EcTb 1 ¢u3udecKuii CMBICI B IPOM3BOIHOMN M IIEPBOOOPA3HOM?
10. 3aragku [{ukmonmapr.
11. 3aragounsie rpaduku
12. 3aragounbiit Mup ¢pakTaaoB
13. 3ajaun MEXaHUYECKOTO MPOUCXOKICHUS (Te€OMETpHUsl Macc, SKCTpeMaJIbHbIE 3a/1a4H).
14. 3nakoMcTBO ¢ rpadamu
15. MHTerpan u ero NpuMeHEHHE B KU3HU YEJIOBEKA.
16. Vcnonb3oBanue u npuMeHeHne quddepeHnnaibHbIX YpaBHEHHH.
17. Ucnonp3oBaHUE MATPUL] IPY PELIEHUMH SKOHOMUYECKUX 3a/1a4.
18. UccnenoBanue neHTl MEOMyca 1 €€ CBOMCTB: TOMOJIOTMYECKUN KYpbe3 WIN yIUBUTEIbHOE
OTKPBITHE B MUPE HAYKHU?
19. KommuiekcHbIE Uncia U UX pojib B MaTeMaTUKe
20. JIuct MeOuyca - yIuBUTENIbHBIH 00BEKT UCCIIEAOBAHMS.
21. Jlorapupmuyeckast GyHKIMS U €€ IPUEHEHUE B )KU3HH YEJIOBEKa.
22. Marudeckue KBaJpaTbl
23. Maremaruka B apxutektype. [InatonoBsl Tena. CUMMETpUS U TAPMOHUS OKPYKAFOIIETO
MUpa.
24. MaTeMaTHKa Ha [IaXMaTHOH JOCKE.
25. Maremarudeckas JIOTUKa U €€ JOCTH)KEHHUS.
26. MaTeMaTHuecKre pacCyKJICHHS U JOKa3aTEIbCTBA B MATEMAaTHKE.
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. Meroab! penieHust UTPOBBIX 3a/ad.

HpHMepHLIﬁ NMEePEICHb NMPAKTHYCCKUX 3aJaHUM 10 TUCHUILTINHE

Tect mo pazaeny «Aaredpa»

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 ypaBHeHus 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) siBisiercs:
-BO3pacTarouien

- yObIBaroeit

16. CpaBnure: logog 5 mlogos 12

->

- <

17. Pemmre ypaBHenue: logs X = 2.

-3

-36

- 64

-6

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

-25

-2

-5

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

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

- (0,75;+)

- (—OO; _OIZS)

- (=0,25;+)

21. Pemienuem ypaBHEHUS

%+2ﬂk,k€2

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

_2ak,kez

£+Jﬂ(,k€Z
2

_a+2ak,kez
1+tg°c

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

_l+tga
_tg’a
23. leHTpanbHBIM yroj, ONHPAIOIIMICI HaA Oyry, JUIMHA KOTOPOTO paBHA pPaguycy

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

24. YcTaHOBUTH COOTBETCTBHSI (POPMYJI CIIOKEHUS TPUTOHOMETPUUECKUX (PYHKIIMMN:
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 MEXKAY BBIPAKECHUSIMU U pe3yJbTaTaMu:
77

3) 3 B) 2
257 1
tg=— - =
4) 4 r) 2

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

26. Pacnionoxute B MOPSKE BO3PACTAHMUS: V6, /30 u V10.
- V10,6, /30
- 36,4/30,V10
+%/30,V10,Y6
- 16,V10,%/30

27. Haiiure kopeHb ypaBHeHust (v2)* =4

- (-115)

Tect nmo pasneay «I'eomerpus»

1. Kakue U3 cneayommux yTBepKIACHUN BEpHBI?

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

- JIr0601 BEKTOp MOXKHO Pa3yIOKUTh IO JBYM IPYTMM HEKOJUIMHEAPHBIM BEKTOPAM.

- B paBHOOenpeHHON Tpanenuu BEKTOPHI, COIEpKAIllM€ OCHOBAHHWS, COHANpaBlIEHBl C
BEKTOPOM, COJEPIKAIIUM CPEIHIONO JINHUIO.

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

2. Kakue u3 crneyromux yTBepx aeH1i BepHbl?

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

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

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

- A(-3;-1); B(2;-4). Torga nnunHa otpe3ka AB= 15.

3. Kakne n3 crienyromumx yTBEpKI€HUN BEPHBI?

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

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

- BekTopbl @ ¥ k - @ MPOTHUBOIOIOKHO HAMpPaBeHbI, eciu K<0.
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—

- a{xy;y1}; B{x;y,}. Torma ckanspHoe mpou3BeeHHE BEKTOPOB MOXKHO BBIYHCIUTH N0 (popmyrie

d B =X1y1 — X2¥2-

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

- IB€ OOIINX TOYKHU

- TpH OOIIUX TOYKHU

- OZIHY OOIIYIO MPSMYIO

- OJIHY OOIIYIO TOUKY

5. Yriaom Mexy HAKJIOHHOW M TJIOCKOCTBIO HA3bIBAIOT...

- YTOJI MEX/1y HAaKJIOHHOM U MEePIEeHIUKYISIPOM

- YTOJI MEXIy IPOCKIUEH U IEPICHINKYIIPOM

- YIOJI MEXY HAKJIOHHOM U €€ MPOEKIUEN

- YTOJI MEX1y HAaKJIOHHOHN M MPSIMOMN B INTIOCKOCTH

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

- TpU NapaJlieibHbIE MPSIMbIE

- TPY TIOTIAPHO TIEPECEKAIOIINECS PSIMbIC

- YETBIPE TOUYKHU

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

- IMEIOT JIBE€ OOIIHE TOUKHU

- UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY

- UIMCIOT TPH OOIIMX TOYKH

8. He siBnsieTcst MpaBUIILHBIM MHOTOTPAHHUKOM:

- IPABUJIbHBINA TETPA3IP

- IPaBWJIbHAS IpU3Ma

- IPaBWJIBHBIN JOJIEKad 1P

- IPABWJIBHBINA OKTa’Ap

9. BepHoe yTBepkaeHuE:

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

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

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

10. BricoTa 00K0BO¥ I'paHy MPABUJIbHOM MHUpPaMU/IbI, IPOBEICHHAS U3 €€ BEPLINHbI, HA3bIBACTCA
- TNaroHAJIbIO

- MeJUaHOU

- anoemoit

11. CBoiCTBO MUpaMMIBbL: €CIIH JIBE€ TPAHU MUPaMUbI IEPIICHUKYIIIPHBI OCHOBAHUIO, TO UX
JIMHUS NIEPECCUCHMUS SBIIAETCS

- BBICOTOM NMUPAMH/IBI

- anoeMoii MUpaMHU/IbI

- paguycoM OKPYKHOCTH, OITMCAHHOM OKOJIO OCHOBAaHHUS

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, COSTUHSIONINX TOUYKU KPYTOB
Ha3bIBACTCS:

- KOHYCOM

- mIapom

- HAJTUHIPOM

- chepoii

15. OTpe3ku, COeTUHSIONNE TOUKH OKPY>KHOCTEH KPYroB, Ha3bIBAIOTCS:
- TPaHsMHU [UIHH]PA

- 00pa3yoUMMH IUIUHAPA

- BBICOTaMU IIWJIMH]IPA

- IePHEHAUKYISIpaMU IIUIHH]IPA

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

- Tpaneuu

- pOMOBI

19. BricoTa nupamuab! siBIsIETCA:

- OCBIO

- MeJUaHOU

- IEPICHIUKYISIPOM

- anohemont

20. Temno, cocrosiiee U3 IBYX KPYTOB H BCEX OTPE3KOB, COSTUHSIONINX TOUYKHA KPYTOB
Ha3bIBACTCS:

- KOHYCOM

- IIapom

- HAJTUHAPOM

- chepoit

3aganus no pasaeny «Teopusi BeposiTHOCTEI»
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1) buatnoHucT 8 pa3 cTpesseT Mo MUIIEHSIM. BeposTHOCTh momnajgaHusi B MUIIEHb NPU OJHOM
BeicTpenie paBHa 0,65. Haiinute BEpOATHOCTH TOTO, YTO OMATIOHUCT TEpBBIC 4 pas3a morman B
MHUIIIEHH, a MIOCJIEIHUE YEThIpE MPOMaxHyJics. Pe3ybTar OKpyriauTe 10 COThIX.

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

3) KomGoit JI)koH momagaeT B MyXy Ha CTEHE C BepoSTHOCTbIO 0,7, eciu CTpenser u3
MPUCTPEIIIHHOTO peBoJbBepa. Ecnu JKOH cTpenseT u3 HEeNpHUCTPEISHHOTO PEBOJIbBEPA, TO OH
nomnajgaer B Myxy ¢ BepositHocThio 0,2. Ha crosie nexut 10 peBoiabBEpOB, U3 HUX TOJIBKO 5
npuctpensaabie. KoB0oit J[PKoOH BUIUT HA CTEHE MYXY, HayJady XBaTaeT MEPBbIA MOMaBIIUHCS
PEBOJIBBED U CTpEISIET B MyXy. Haliiure BEpOATHOCTB TOTO, YTO J?KOH MpOMaxHETCS.

$Ilepen nHavaaom ¢GyTOOIBLHOTO MaT4a Cy/bs OpocacT MOHETKY, YTOOBI ONPEACIIUTh, KaKkas U3
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 KaXJIOW W3 3asABICHHBIX CTpPaH.
[Topsimox BBICTYIIEHUS ompenensierca xpedueMm. KakoBa BepoATHOCTh TOro, 4TO TpyIma W3
@Opannuu Oyner BoicTynarh mocie rpynmnsl u3 CHIA u mocne rpynmel u3 Kananet? Pesynbrat
OKPYTJIUTE /10 COTBIX.

6) Ilpu aprunnepuiickoil cTpenbOe aBTOMaTH4ecKas CUCTeMa JeslaeT BhICTpes mo menu. Eciu
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 COpeBHOBaHUM, (PyTOONBHON KOMaHJIE HYXKHO HaOpaTh
X0T4 Obl 7 O4UKOB B JBYX urpax. Eciin KomaH/ia BBIMTPBIBAET, OHA NOJy4YaeT 6 OYKOB, B Cllyyae
HUuYbel — 1 ouko, ecnu npourpeiBaeT — O oukoB. HalijuTe BEpOSATHOCTh TOTO, YTO KOMAHJIE
yacTCsl BBIUTHU B CJIEIYIOMIUN KPYT cOpeBHOBaHUM. CUnTaiTe, YTO B KOXKIOW UTPE BEPOSITHOCTU
BBIUTPBIIIA U IPOUTPHIIIA OAMHAKOBHI U paBHbI 0,4.

8) Ilo or3biBam nokymnareneit Mrops MropeBny onieHu HaA€KHOCTD IByX UHTEPHET-Mara3uHoB.
BeposiTHOCTh TOTO, YTO HYXHBIM TOBap NOCTaBIAT U3 Mmara3uHa A, paBHa 0,81. BepostHocTb
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 HOBBIM MPHUHTEP B TEUEHHUE I0Jia IOCTYIMHUT B FapaHTUHHBIA PEMOHT,
paBHa 0,072. B nexoropoM ropone u3 1000 mpogaHHBIX NPUHTEPOB B TEUEHUE Toja B
TrapaHTUHHYI0O MacTEePCKYyI MOCTYNMuiao 73 mTykd. Ha CKOJIbKO OTIIMYAeTCsl 4acToTa COOBITHUS
«TapaHTUHWHBIN PEMOHT» OT €r0 BEpPOSITHOCTU B 3TOM Tropoze?

3ananus no pasaenay «JluckperHas MmaTeMaTHKa»

1. lano muoxectBO E (1, 2, 3, 4). CocunTath YUCIIO MEPECTAHOBOK U CTEHEPUPOBATH HX.

P,
e
3. B ¢oprenbsiHHOM KpyKKe 3aHUMarOTCs 10 yenoBek, B Kpy»KKe XYIA0XKECTBEHHOTo ciioBa — 15,
B BOKaJIbHOM Kpyxke — 12, B ¢oTtokpyxkke — 20 yenoBek. CKONBKMMHU CIIOCOOAMH MOXHO
COCTaBUTH OpHraay u3 4 4yTeoB, 3 MUAHUCTOB, MIATH MEBIIOB H OJHOTO doTorpada?
4. Nanwt 40 uncen. U3 Hux 10 uucen kpatusl 3, 15 uncen kpaTHsl 2, 20 4uces HE KPAaTHBI HU 2,
HU 3. Ckonbko cpenn nqaHHbix 40 gucen, KpaTHbIx 67
5. Andasut iemenu Mym60-FOM60 cocrout u3 3 OykB A, b, B. CnoBoM sBnsieTcs: nrobast
MOCJIEIOBATEILHOCTh M3 He Oosiee ueM 4 OykB. CKOJIBKO CJIOB B cjoBape TuieMeHu MymoOo-
FOM607?

2. Haiitu 3HaYeHNE BBIPAKEHUS:
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6. CnoBo — mio0ast KOHEYHasi IOCJIEOBAaTENIbHOCTh OYKB pycckoro andasurta. BrricHwure,
CKOJIBKO Pa3jMYHBIX CJIIOB MOKHO COCTaBUTh U3 CJIOBA «MaTeMaTHKa»?
7. Ha 6an B CankTt-IlerepOypr npuexana u3BecTHass MOJAHHIIA KHATHHS PocToBckas. HekoTopsie
bpeitnuHbl, y3HaB 00 ATOM, KYNMWIM ceOe Takue K€ IMOJBECKH, cepbru M Koybma. M3 115
GpeituH, MPUCYTCTBOBABIINX Ha 0aiy, 31 OblIa B TaKHMX ke MOABECKax, 45 — B cepprax u 50 — B
KoJblax. 36 (peilsinH Haaeau MOABECKH M CepbIH, 23 — HaAENW IMOJBECKH W Kojbla, 27 —
KOJIbIIA M CEPhTH. A CAMBIMHU MOJHBIMHU OKA3aJUCh 15 GpeilyivH, KOTOpbIC HAACTU U TIOJIBECKH, U
CEepbry, M KOJIbLIA, TAKUE K€ KaK y KHATUHU PocToBckoi. CkoNbKO (peilyinH He 3HAIO O MPpUE3/Ie
KHATUHU PocTOBCKOI?
8. BpImuIuTe MHOXECTBO YIOPSIOYECHHBIX MAp U HA4YePTUTE OPHUEHTUPOBAHHBIN rpad
OTHOILICHHUSI, 3a/IAHHOTO MATPULICH:

a b ¢ d
1 J1 U

KpnTepml H HIKaJa ONCHUBAHUA (TeCTI/IPOBaHI/IE)

Yuciao NpaBUJIbHBIX OTBETOB

Onenka

YposeHb
chopMUpPOBaAHHOCTH
YMEHMI M 3HAHUI

90-100% mpaBUIBHBIX OTBETOB

OreHKa «OTIUYHOY

VYMeHusa v 3HaHUS

c(hopMuUpOBaHbI
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
3aBHUCAT OT IIOMOIIU CO
CTOPOHBI
IIpenoaaBaTels.

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

Onenka
«OTJINYHO» «XOpOouIo» «YAOBJIETBOPUTEJIBHO» | «HEYI0BJETBOPHUTEIbHO)
[To pemenuro 3agaum | [1o peuienuto | [To pemenuto 3agaun gan | 3amaya HE peuieHa

JaH HpaBHHBHLﬁi 3aJa4u

OTBET U | IPaBUIILHBIN clieaH BBIBOJ
HO HE
ClieJIaH BBIBOJ

Pa3BEPHYTHIM BBIBOJ | OTBET,

JaH YaCTHYHBIN 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. CamocrostensHOCTb B  paboTe  Haa  JOKJIAIOM
(ucnonp30BaHUE AOKIJIANIOB U3 ceTu VIHTepHeT 3amperniaeTcs).

4. VYwmenue pabotatb C yueOHOW, mnpodeccHoHATbHON
JIuTEepaTypoi.

5. YmMenue paboTarth ¢ MepHoOANMYECKON JINTEPATyPOH.

6. YMenue 000011aTh, A€IaTh BEIBOIBI.

7. YMmenue opopmiraTe OubIuorpaguaeckue CrmcoK K TOKIaTy
B cootBerctBUue ¢ TpedoBanusmu ['OCT P 7.1-2003
«bubmmorpaduueckas 3anuce. bubnuorpaduveckoe onucaHue.
OO6mue TpeboBaHUs U MTPaBUIIA COCTABICHUS.

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

10. MimrocTpanus 3auiyThl J0KIa1a TPE3CHTaIUCH.

«X0pOLIO0»

1. Cobmronenue GpopManbHbIX TpeOOBAHUM K JOKIAay

2. 'paMOTHOE | TTOJTHOE PACKPBITHE TEMBI;

3. CamocrosdrenbHoCTb B paboTe  Hax  JOKJIAJ0M
(ucnonp30BaHUE AOKIJIANIOB U3 ceTu IHTepHeT 3amperiaeTcs).

4. VYwmenue paboratb ¢ YyueOHOH, mpodeccuoHaTIbHON
JINTEPATYPOH.

5. Ymenue paboTaTh ¢ NEpUOJUUECKON JIUTEPaTypOH.

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

7. He touHo odopmieH Oubanorpaguueckuil CHIHUCOK K
JoKJaay B cootBeTcTBUEe ¢ Tpeboanusmu 'OCT P 7.1.- 2003
«bubnuorpaduueckas 3anuck. bubnuorpaduueckoe onucanue.
OO0u1re TpeGoBaHUS U MTPaBUIIa COCTABICHUS.

8. He mostHO coOmtoieHb! TpeOoBaHus K 0O(POPMIICHHUIO JOKIaaa.
9. He yerko cdopMHpOBaHbI KpaTKHE€ OCHOBHBIE IMOJIOKEHHS
TOKJIa/1a TIPU €T 3alIuTe.

10. nmrocTparus 3aiuThl TOKJIajia Mpe3eHTauen.

«YAOBJICTBOPUTEILHO»

1. Cobnronenue GpopMaabHBIX TPeOOBAHUM K JOKIAIY

2. I'paMOTHOE ¥ TIOJIHOE PACKPBITHE TEMBI;

3. CamocrosTenbHOCTh B paboTe  Haj  JOKIAZAOM
(ucnonp30BaHuE AOKIAIOB U3 ceTu IHTepHeT 3amperniaeTcs).

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

6. He 000011eHbI 1 HE KOHKPETU3UPOBAHBI BHIBOIBI.

7. He touno odopmiien Oubmuorpaguueckuii CIHCOK K
nokiany B cootBercTBue ¢ TpedboBanusmu ['OCT P 7.1 - 2003
«bubmmorpadudeckas 3anuch. budbmuorpaduueckoe onrcanue.
OOu1re TpeGoBaHUS M MPAaBUIIA COCTABICHUS.

8. He cobmonensl TpeOoBaHus K 0POPMIICHUIO TOKJIAIa.

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

10.  Wmmoctpamus — 3amuThl  JIOKJIada  [Ipe3eHTaluen
OTCYTCTBYET

«HEYAOBJECTBOPUTEIBHO» He npeacraBuyl JOKJIad IO COOTBETCTBYHOIIUM KPHUTCPUAM
OLICHHNBAaHUA

6.4.2. KOMILIEKT OLIEHOYHBIX CPEJCTB JJISI IPOMEKYTOYHOM
ATTECTAIIMAN

IIpumepHBIEe BOIPOCHI K IK3aMeHY
Auredpa.

Yucna u BbluMcieHus PanuonanbHble uyucia. OOBIKHOBEHHbIE W JIECATHYHBIE JIPOOH,
NPOICHTHI, OECKOHEUHBbIe Nepuoandeckue apoodu. I[Ipumenenme apoOelt M MPOLEHTOB s
pellleHuss MPUKIAJHBIX 3aJa4 M3 PA3JIMYHBIX OTpacield 3HAHMW W PEAJbHOM JKHU3HM.
JeiicTBuTenpHbIe 4Yncia. PalpoHanbHBIE W MppalMOHANbHBIE 4YHCTIA. ApHPMETHYECKHe
ornepauuu ¢ JEHCTBUTEIBHBIMU 4YMCIaMH. MOAyib AEHCTBUTEIBLHOIO YMCIAa U €ro CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCIECHHUS, I[paBWJIa OKPYIJIEHMs, MPUKHUIKA U OLEHKa pe3yJbTara
BbrunciaeHui. Crenens ¢ nenslM nokasareneM. bunom HeroTona. Mcnons3zoBanue noaxonsuein
(GopMbI 3anucy AEUCTBUTENbHBIX YHMCEN JJISl PEIICHUs NPAKTHUUECKUX 3a/ad U IPEICTaBICHUS
JaHHBIX. Apu(pMETHYECKH KOpeHb HaTypajdbHOM CTemeHH M ero cBoiictBa. CTemeHp ¢
palMOHAIBHBIM TIOKa3aTreleM M €€ CBOWCTBA; CTENEHb C JIEHCTBUTENIBHBIM I10KA3aTEJIEM.
Jlorapudm uncna. CpoiicTBa jnorapudma. Jlecstuunsle u HaTypaibHble Jorapudmsl. CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC 4YMCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC W apKTaHI€HC
YUCJIOBOIO apryMeHTa. YpaBHEHHMS W HepaBeHCTBa TOXIecTBA U TOXKIECTBEHHBIE
npeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHHUs. PaBHOCHIIbHbIE YpaBHEHMSI U ypaBHEHUS-
cnencteus. HepaBeHCTBO, penieHne HepaBeHCTBA. OCHOBHBIE METOABI PELICHUS LEIBIX U
JIpOOHO-pallMOHATIBHBIX YpaBHEHWW M HEPABEHCTB. MHOTOWIEHBI OT OJHON TEpPEeMEHHOM.
Jlenenne MHOTOWIEHa Ha MHOIO4YIEH ¢ ocTarkoM. Teopema be3dy. MHOrouseHsl C LE€JNbIMU
koddPurmentamu. Teopema Buera. IlpeoOpa3zoBaHusi YHCIOBBIX BBIPAXKEHUMN, COJEpIKAIIAX
CTeleHM M  KOpHM. MppauuoHanbHble ypaBHEHHA. (OCHOBHBIE  METOIBl  PEUICHUS
UppalMOHATBHBIX ypaBHeHUH. IlokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl pPELIECHUS
nokaszaTeibHbIX ypaBHeHMH. IlpeoOpa3oBaHue BbIpaXEHUH, COAEPKAIIUX JIOTApU(MBL.
Jlorapudmuueckre ypaBHeHHs. OCHOBHBIE METObI PEUICHMs JOrapu(pMHUUECKUX YpaBHEHHUU.
OcHOBHBIE ~ TpuroHoMeTpuyeckue  ¢opmynsl.  IIpeoOpa3oBaHue  TPUTOHOMETPHUUECKUX
BBIDOKEHMI. PelleHne TpUrOHOMETPUYECKUX ypaBHEHMH. PelieHwe cucTteM JMHEHHBIX
ypaBHEHHMH. MaTpuua cuUCTEMBl JUHEMHBIX ypaBHEHMH. OmpenenuTens MaTpumbl 2 X 2, €ro
T€OMETPUYECKUI CMBICI M CBOMCTBA; BBIYMCIICHHE €T0 3HAYEHUS, NIPUMEHEHUE OIPEIECIUTENS
JUISL pELIEHUs CHUCTEMbl JIMHEMHBIX ypaBHEHMU. PellleHHMe NpUKIagHBIX 3aJad C IIOMOIIbIO
CHUCTEMBI JIMHEWHBIX ypaBHeHUH. lccienoBanne NOCTPOEHHOM MOJENN C MOMOIIBI MaTpHIl U
onpenenuteneil. IloctpoeHne MareMaTHyecKMX MOJEIEN pEeabHOW CHTyallud C IOMOUIBIO
YpaBHEHUH U HEPABEHCTB. [IpuMeHeHNne ypaBHEHH U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX
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3aJa4 W 3a7ad U3 Pa3NMYHbIX OOJacTell HaykKu M peanbHOHM »ku3Hu. DyHKIMM U TpaduKu
DyHKIUS, cmocoOb! 3aaanus GyHKIun. B3anmHo obpatabie Gynkiuu. Kommosunms GyHKITHHN.
['paduk Qyakumuu. dnemMeHTapHbIe Tpeodpa3oBanms rpagukoB GyHKIME. O0IacTh onpeaeIeHus
U MHOXecTBO 3HaueHuil ¢pynkuuu. Hynmu gynkiun. [IpomexyTku 3HakonoctossHeTBa. YETHBIE U
HeuétHble (ynkiuu. Ilepmommueckue Qynkiuu. I[IpomMexyTku MOHOTOHHOCTH ()YHKIIMH.
Maxkcumymbl 1 MUHUMYMBI (yHKIuM. HaunOosnbinee u HaumeHbllee 3HaueHUs (DyHKIUM Ha
npomMexytke. JluHeiHas, KBaapaTuuyHas W JApoOHO-TMHEHHas (yHKIUH. DJIeMeHTapHOe
UCCIIeIOBaHME U TOCTpoeHue ux rpaduxo. CreneHHas (YHKUUS C HaTypajdbHbIM U LEJIBIM
nokasareneMm. E€ cBoiicTBa u rpaguk. CBoiicTBa 1 rpaduk KOpHS N-Oi CTENEHU Kak (QyHKIHH
oOpaTHOW CTeNeHW C HaTypalbHbIM IoKa3areneM. IlokasarenbHas M Jorapupmuueckas
¢ynkumu, ux cBoiictBa u rpaduku. Mcmonb3oBanue rpadukoB (GYHKIMNA A pEIIeHUs
ypaBHEHMH. TpUroHOMeTpHUYECKasi OKPYKHOCTb, ONPEEIEHUE TPUTOHOMETPUUYECKUX (DYHKIIMH
YHUCI0BOro aprymeHTa. OyHKIMOHAIBHBIE 3aBUCUMOCTH B pPEAbHBIX MPOLECCAX U SBICHUSIX.
I'paduxu peanbHbIx 3aBUcuMocTed. Hauana maremarnueckoro ananusa IlocnenosarensHoctn,
CIOCOObI 3aJjaHus NOCIEA0BaTeNbHOCTEN. MeToa MareMaTH4ecKol MHAYKIMU. MOHOTOHHbBIE U
OTrpaHUYEHHBIE MOCIEA0BATEIBHOCTU. ICTOpHS BOSHUKHOBEHHS MaTEMaTHYECKOIrO aHaIN3a Kak
aHanmm3a OECKOHEYHO MajbIX. Apu(MeTHdeckas W reoMeTpudYecKas mporpeccuu. beckoHedHo
yObIBaromasi reomerpudeckas nporpeccuss. Cymma O€CKOHEYHO YOBIBAIOLIEH IeOMETpHUYECKON
nporpeccuu. JIMHEHHbBIN U 3KCIOHEHIMAIBHBINA pocT. Yncno e. @opmyiia CIOKHBIX ITPOLIEHTOB.
Hcnonp30BaHne NPOrpecCHMM JJsl PELIEHWS pealbHbIX 3a7ad NPUKIAJHOIO XapakTepa.
Henpepeiabie GyHKIMM ¥ ux cBoicTBa. TOYkHM pa3peiBa. ACUMNOTOTH TpadUKOB (DYHKITHIA.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeToJl HHTEPBAJIOB /sl PElIEHUs] HEPaBEHCTB.
[IpumeHeHne CBOWCTB HENpPEpHIBHBIX (GYHKUMH ans pemieHus 3anad. llepas u  BTopas
npou3BojHble (pyHKIMU. OnpeneneHne, TeOMETPUYECKUN U (pU3HMUECKUI CMBICT IPOU3BOIHOM.
VYpaBHeHue kKacatenbHOH K rpaduky ¢yHkuuu. llpowsBogHBIE 3IIEMEHTApPHBIX (DYHKIHIA.
[Tpon3BoiHas CyMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3UIMK (pyHKIMI. MHOXecTBa U JIOTHKA
MHOXeCTBO, Olepalid HaJl MHOXECTBaMHU M HMX cBoicTBa. Juarpammel Oinepa — Benna.
IIpuMeHEeHNE TEOpETUKO-MHOXKECTBEHHOIO ammnapara Juisd ONMCaHUs pealbHBIX IPOLECCOB U
ABJICHUM, TpPU pEUIeHMH 3aJad U3 JpYyrux ydeOHbIX npeameTroB. OmperneneHue, Teopema,
CBOWMCTBO MaTeMaTHUYECKOro O00bEKTa, CIEACTBHE, J0KAa3aTeIbCTBO, PABHOCUIIbHBIC YPaBHEHMUS.
Harypanbnsle u niensie uncna. [Ipumenenne npusHakoB aenumocty nenbix yucen, HOA u HOK,
OCTaTKOB 10 MOJyJIt0, anropurMma EBkinia ais pemenns 3a1ad B LenblX ynciaax. KoMiekcHsle
yhcna. AnredOpandeckas U TpUTrOHOMeTpuyecKkas (OpMbI 3aluCU  KOMIUIEKCHOIO YHCIIA.
Apudmernueckre onepanuy ¢ KOMIUIEKCHBIMU YnciaaMu. M300paxeHne KOMIUIEKCHBIX YUCel Ha
KOOpAMHATHOMU IutockocTu. Popmyna Myaspa. KopHu n-oil cTeneHNM M3 KOMIUIEKCHOTO YHUCIA.
VYpaBHeHus u HepaBeHcTBa CucTEMa U COBOKYITHOCTh YpaBHEHHMI M HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBl U  CUCTEMbI-CIeACTBUS.  PaBHOCWibHble  HepaBeHcTBa.  OTOOp  KOpHEH
TPUTOHOMETPUYECKUX YPABHEHMM C IOMOILBIO TPUTOHOMETPUUYECKON OKpYXKHOCTH. PemieHune
TPUTOHOMETPUYECKUX HepaBeHCTB. (CHOBHBIE METOJIbl PpEUIEHMs] TOKa3aTeNIbHbIX U
JorapupmMuuecKkux HepaBeHCTB. OCHOBHbBIE METObl PEIIEHHUs WpPpalMOHAIBHBIX HEPaBEHCTB.
OcCHOBHBIE METO/Bl PELICHUS] CUCTEM U COBOKYMHOCTEH palMOHAJIbHBIX, HWPPALUOHAIBHBIX,
NOKa3aTeIbHbIX U JIOTapU(PMUUYECKHX ypaBHEHHUH. YpaBHEHHs, HEpaBEHCTBA U CHCTEMBbI C
napamerpamu. [IpumeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHUYECKUX
3aJa4 U 3aJa4 U3 pa3IMyHbIX 00JacTel HayKu U pealbHOM KU3HU, HHTEPIPETALUs MOTyIeHHbIX
pe3ynbraToB. @yHKIMKM U rpapuku I'paduk xomnozunuu ¢yHkuui. ['eomerpuueckue odpasbl
YpaBHEHMI W HEPaBEHCTB Ha KOOPAMHATHOW IUIOCKOCTH. TpUroHOMeTpHyeckHe (DYHKIMH, UX
cBoiicTBa u rpaduku. I'paduueckne MeToabl peuieHusl ypaBHEHUN U HepaBeHCTB. [ paduyeckue
METO/Abl pelleHus 3ajad ¢ mnapamerpamu. Vcmone3oBaHue rpadukoB (QYHKIUN s
MCCJIEIOBAHMSI MPOIIECCOB U 3aBUCHMOCTEH, KOTOPbIE BOZHUKAIOT MPU PELICHUH 33/1a4 U3 JPYTUX
y4eOHBIX IpEeIMETOB W peanbHOl >ku3HM. Hauama matemarmueckoro ananuza IlpumeHenue
MIPOM3BOJHON K HCCIIEIOBaHHMIO (YHKIMH Ha MOHOTOHHOCTb M 3KCTpeMyMmbl. HaxoxneHue
HauOOJIBIIEr0 M HAMMEHBIIEro 3HaueHWH HeNpepbhlBHOM (yHKIMHM Ha oTpeske. IlpumeHnenue
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IPOU3BOJHOW NIl HAXOXACHHS HAWIY4lIero peleHus B MPUKIAAHBIX 3a7adax, i
OTpe/ieNieHus] CKOPOCTH M YCKOpPEHHUs Tpoliecca, 3adaHHOro ¢GopMynoil uiau rpadukoM.
[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBoOoOpa3HbIX. IlepBooOpasHbie 3IIEMEHTApHBIX
byakumid. IlpaBuma HaxoXaeHUs mnepBooOpa3HbIX. HMHTerpan. ['eomeTpudeckuil CMBICT
uHTeTpasia. Beraucnenue ompenenéHHoro uHterpana mo Qopmyne Heiorona — JleliOHuIa.
[Ipumenenue wuHTerpajsa Uil HaxXOXICHHUS IUIOWAAed IUIOCKUX Quryp u  00bEMOB
reomMeTpuueckux Ten. [Ipumeps! pemeHuil quddepeHnnaIbHbpIX ypaBHEHUH. MaTeMaTH4ecKoe
MOJICIIMPOBAHHE PEATHHBIX MPOIIECCOB C MOMOIIBIO AU(PepeHInaTbHBIX YPaBHEHUH.

I'eomerpust

[Tpsimble M mIOCKOCTH B IpocTpaHcTBe (OCHOBHBIE IMOHATHS CTEpeoMeTpuu. Touka,
npsMasi, INI0CKOCTh, MPOCTPAaHCTBO. IIoHATHE 06 aKCMOMATHYECKOM IIOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUHM U CIEACTBUSA U3 HHUX. DB3anMHOE pacnoioXeHue IpsMbIX B
IIPOCTPAHCTBE: IEPECEKAIOIMeECs], Napaule]bHble M CKpeIlMBaromuecs npsMsele. llpnsnaku
CKpelMBAOIIMXCA HpsAMBIX. llapamnensHOCTs MNpSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuleJbHble IPSAMBIE B IIPOCTPAHCTBE; IMApPAJJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
npsMoil U mockoctu. [lapamiensHoe W LEHTpAIbHOE NMPOSKTHPOBAaHUE, U300pakeHne (Guryp.
OcCHOBHBIE CBOMCTBA MapajljieIbHOIO MPOEKTUpOBaHUs. M300paxkeHne Guryp B napajieabHOU
IIPOCKLMHU. YTJbl C COHAIPABICHHBIMM CTOPOHAMH; YroJI MEXAY HPSIMBIMM B IIPOCTPAHCTBE.
[TapamienpHOCTD MIIOCKOCTEN: MapajllebHble INIOCKOCTH; CBOMCTBA MapajlIeIbHbIX INIOCKOCTEH.
[TpocTeiiiine OpPOCTpaHCTBEHHbIE (UIYphl HA IUIOCKOCTU: TETpaj’Ap, Mapajlieienunes;
IIOCTPOCHHE Cce4eHHUU. [lepneHIuKyIsIpHOCTh NpPAMOM M IUIOCKOCTH: IEPIEHAMKYISPHbBIE
IIPSIMBIE B IIPOCTPAHCTBE, MIPSAMBIE MMAPAJUICIIbHBIC U IIEPIICHIUKYIISPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHIUKYIAPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TPAMON INEPHEHAUKYISIPHON
10cKOCTH. OpTOroHaabHOE MpOEKTUpOBaHUE. [lepneHaAuKyasp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 IIOCKOCTH, MPOEKIU (PUIYphI HA IIIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIOCKocTer. Teopema
o Tpéx nepneHaukyisapax. 44 IlpumepHas pabouas mporpamMMa YTjbl B IPOCTPAHCTBE: Yroj
MEXAYy IpsSMOM M IUIOCKOCTBIO; JBYI'PAHHBIM YIroJI, JMHEHHBIM YroJl JBYI'PAHHOIO yrJa.
TpéxrpanHelii M MHOrorpaHsble yribl. (CBOHCTBAa IJIOCKMX YIJIOB MHOTOTPaHHOTO YIJIa.
CBolicTBa IVIOCKHUX U JIBYTPAaHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopemMbl KOCHHYCOB U CHHYCOB
JUIsL TPEXTPAHHOIO yria. MHOrorpaHHMKM Buibl MHOTOIpaHHHUKOB; Pa3BEPTKA MHOIOTPaHHUKA.
[Tpusma: n-yronbHasi mpu3Ma; IpsiMasi U HaKJIOHHAs MPU3Mbl; OOKOBasi U MOJHAsl TOBEPXHOCTh
npusMel. [lapannenenunen, npsMOYTOJIBHBIN MapajljlesIeNUIe] U ero cBoiicrBa. Kparuaiimme
MyTH Ha TMOBEPXHOCTH MHororpanHuka. Teopema Diinepa. [IpocTpancTBeHHass Teopema
[Tugaropa. ITupamuaa: n-yroiapHas nupamMuaa; NpaBuibHas U yceu€HHas nupamuabl. CBoiicTBa
pébep u GOKOBBIX TpaHel MpaBUIIbLHOW Mupamuabl. [IpaBuIbHBIE MHOTOIPAaHHUKH: NMPaBUIIbHAS
npusMa M IpaBWIbHAs NHpaMuia; IpaBWIbHAS TPEYroibHas MNUpaMHAa M IPaBUJIbHBIN
TeTpadap; Kyo0. IlpencraBieHue o MNpaBUWIIbHBIX MHOTOTPAaHHHMKAX: OKTajdap, MOJAEKadap U
UKOCadlp. BrluMcieHne >1€MEHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHanu, yriasl. [linomans
OOKOBOM MOBEPXHOCTHU U MOJIHOM MOBEPXHOCTH MPSMOI MPU3MBI, IUIONIA/Ib OCHOBAHUM, TeopeMa
0 OOKOBOI MOBEpPXHOCTH MpsiMON Mpu3Mbl. [Inmomans GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
NpaBWIBHOM NHpaMubl, TeopemMa O IUIomaa ycedy€éHHoM nupamuabl. Cummerpus B
IIPOCTPAHCTBE. JJIEMEHTHl CHUMMETPUM TpPaBWIbHBIX MHOIOIpaHHUKOB. Cummerpus B
MIPaBUJIBHOM MHOTOTPaHHUKE: CHMMETpHUS NapaJUIeNIeUIENd, CUMMETPUS NPABWIBHBIX ITPU3M,
CUMMETpHUs NIPAaBUJILHOM NMUpaMU/Ibl. BEKTOPBI U KOOpAUHATHI B ITpocTpaHCcTBE [IoHATHA: BEKTOD
B TIPOCTPAHCTBE; HYJIEBOM BEKTOpP, JJIMHA HEHYJEBOIO BEKTOpA; BEKTOPHI KOJUIMHEAPHBIE,
COHAIPABJICHHBIE U IIPOTUBOIIOJIIOKHO HAIIPaBICHHBIE BEKTOPBL. PaBeHCTBO BEKTOPOB. JlecTBus
C BEKTOPAaMH: CIIOKEHWE W BBIYMTAHUE BEKTOPOB; CyMMa HECKOJIBKHMX BEKTOPOB; YMHOXEHUE
BEKTOpa Ha 4uciio. CBOWCTBA CIIOKEHUS BEKTOpOB. CBOMCTBA YMHOXXEHHUSI BEKTOpA Ha YHUCIIO.
IlonsiTe KoMIUTaHApHBIE BEKTOpbl. [Ipu3HAK KOMIUIaHapHOCTH TpEX BEKTOPOB. lIpaBmio
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napajuienenunena. Teopema O pa3loKEHUU BEKTOpa MO TPEM HEKOMILJIAHAPHBIM 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, Cdepuueckas IOBEPXHOCTh, oOpasyrolue MoBepxHocTed. Tema
BpallleHus: HWIMHIP, KOHYC, YCeUEHHBIN KOHYC, cepa, map. B3anmHoe pacnonoxenue cepbl
U IUIOCKOCTH; KacaTelbHasl IUIOCKOCTh K cdepe. M300pakeHue Ten BpamleHHs Ha IUIOCKOCTH.
Pa3BépTka mmmuHapa u konyca. Cummerpus chepsl u mapa. O0bpéM. OCHOBHBIE CBOWMCTBA
00vémoB Ten. Teopema 00 00BEME MPSMOYTOJBLHOTO TMapasuIeenuena U CICICTBUS U3 HEE.
OO0béM TpsIMOM M HAKJIOHHOM MNPU3MBI, IWIMHIpPA, NUpaMuabl U KoHyca. OO0BEM mapa u
m1apoBoro cermMeHTta. KomOuHanum ten BpameHus U MHOTOTrpaHHHUKOB. Ilpu3ma, BnucaHHas B
HWIMHJIP, onucaHHas okojo uunuHapa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue
mapa u chepsl MI0CcKoCThi0. [ToHATHE MHOTOrpaHHHMKA, OMHUCAHHOTO OKOJIO C(epbl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIM TeJO BpaileHus. [lnomans moBepXHOCTH UUIMHIIPA, KOHYCA,
wiomanb chepsl U e€ yacreil. Ilogobue B mpoctpancTBe. OTHOMmIEHHE 00BEMOB, IUIOIMIAACH
noBepxHocTel monobubix ¢uryp. IIpeodbpasoBanue momobusi, romorerus. Pemenue 3amay Ha
IUIOCKOCTH €  MCIOJb30BAaHMEM CTEpEOMETpUYecKuX MeTojoB. IlocTpoeHue ceueHuit
MHOTOTPAaHHHUKOB ¥ TEJ BPAILLEHUS: CEUCHUs HUINHIpa (MapajUIeIbHO U MEPIEHANKYIISIPHO OCH),
CeueHHUs KOHyca (MapajieIbHOE OCHOBAHHUIO M IMPOXOJSIIEe Yepe3 BEpIIMHY), CEUEHHUs I1apa;
METOJIbI MOCTPOCHUS CEUEHUN: METOJ| CIEAO0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METO]
IepeHoca CeKylell IIocKkocTh. BekTopsl M KOOpAMHATHI B MpPOCTpaHCTBE BekTophl B
npoctpanctBe. Ormepanuu Haja BekTopaMu. BekTopHoe yMHOkeHHE BekTopoB. (CBoHCTBa
BEKTOPHOI0 yMHO)XeHHUs. [IpsiMmoyrosnbHas cuctema KoopauHaT B npoctpaHcTBe. KoopauHaTsl
BeKkTopa. Paznoxenue Bekropa mo 0Oaszucy. KoopauHaTHO-BEKTOPHBIH METOJ MPU PEIICHUU
reoOMEeTpUYeCKUX 3amad. J[BmKeHHus B MpocTpaHcTBe J[BmkeHus mpoctpaHcTBa. OTOOpaskeHHs.
JBuxkenust u paBeHCTBO (uryp. OOmue cBoiicTBa ABMKEHUN. BUibl IBUKEHMI: TapauieTbHbINA
NEepeHoC, IEHTpaJbHAs CHMMETpPHUS, 3€pKaJbHAs CHMMETPHs, IOBOPOT BOKPYT TPSMOH.
[IpeoOpazoBanus nomobus. [psmas u chepa.

JJIeMeHThI TEOPUM BEPOATHOCTE U MATEeMaTHYECKOM JIOTHKHU

Oiinepa. kmacc ['pad, cBsa3Hbii rpad, mytu B rpade: uukiasl v uenu. CreneHb
(BaseHTHOCTB) BeplIHHbI. I'padsl Ha mtockocTu. JlepeBbs. CiryuaiiHble SKCIEpUMEHTHI (OIBITHI)
U CIIy4aiiHble COOBITUS. DIeMEeHTapHbIe COOBITHS (UCX0/1bl). BeposSTHOCTH cilydaliHOTO COOBITHSL.
bauzocte 4acToTel M BepOATHOCTH COOBITHH. CiyyaifHble ONBITBI C PaBHOBO3MOXKHBIMHU
AJIEMEHTapHbBIMU  cOObITUSAMU. Omnepanuu HaJa COOBITUSIMU: TiepecedeHHne, OOBbEAUHEHUE,
IPOTHBONOJOXKHBIE CcOOBbITUA. Jlnarpammbl Oiinepa. dopmyna CIOXEHUS BepOATHOCTEH.
VYcnoBHas BEPOATHOCTb. YMHOXKEHHME BEpOSTHOCTEW. JlepeBO CIly4ailHOrO JSKCIEPHMEHTA.
®opmyna mnonHoit BepostHocTu. Popmyna baiteca. HezaBucumble coObiTus. bunapHbIit
CIy4ailHBI ONBIT (MCIbITaHWE), ycnex U Heynada. HesaBucumble wucnbiTanus. Cepus
HE3aBUCHMBIX MCIIBITAaHUM /10 mepBoro ycnexa. IlepectanoBku u dakTopuan. Yucno couetaHuil.
Tpeyronbauk Ilackans. ®opmyna OwnHoma Hprorona. Cepus HE3aBUCHUMBIX HCIIBITAHUN
bepuyniu. Cryuaiinblii  BbIOOp W3 KOHEYHOM coBokynmHocTH. CiydaiiHas BeNMYHHA.
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 BEIWYMHBL. MaTeMaTU4YeCKOE OKMJIAHUE CIy4allHOM BEJINYMHBI
(pactipenenenwnsi). [lpuMepsl TNpUMEHEHHS MaTEMaTUYECKOTO OXHUAaHUS (CTpaxoBaHUE,
jotepest). MaremaTHueckoe OKuAaHWe OWHApHOW ciydyalfHOH BelW4MHBL. MaremaTuuyeckoe
OKHUJAaHHE CYMMBbI CIIy4alHBIX BEIWYMH. MaremMaTHuecKoe OXXKHJAHHE TE€OMETPUYECKOTO U
OMHOMMAJIBHOTO pacnpeaeneHui. Jlucnepcus 1 cTaHIapTHOE OTKJIOHEHHE CITyYailHON BeTMYHUHBI
(pactipenenenusi). Jlucnepcuss OMHAPHOM CITydaliHON BeNMWUYWHBI. MaTeMaTH4decKoe OXUIaHue
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IPOU3BENECHUS M JUCIEPCUS CYMMbl HE3aBHCHMBIX CIIy4alHbIX BelIMYMH. J[lucnepcus u
CTaHJapTHOE OTKJIOHEHHEe OWHOMHAIBLHOTO pachpeneneHus. Jlucmepcuss W CTaHIApTHOE
OTKJIOHEHUE TeOMETPUUECKOro pacnpenenenusi. HepasenctBo YeoOrbiméBa. Teopema YeObiména.
Teopema bepuymu. 3akoH 00bIHX YKces. BeIOOpOUYHBIN MeTOA Hcciaea0Banuil. BeiOopouHbIe
xapakTepucTuki. OlLEHUBaHUE BEPOSITHOCTH COOBITHS MO BHIOOpOYHBIM JaHHBIM. lIpoBepka
MPOCTEHIINX TUMOTE3 C IMOMOIIbI0 HM3YyYEHHBIX pachpeneneHuidl. HempepoiBHbIE ciydaiiHbie
BenuunHbl. IIpumeprpl. @DyHKUMS IUIOTHOCTH BEPOSTHOCTU paclpenenacHus. PaBHomepHoe
pacrpeieieHue M ero CBOWCTBA. 3ajaud, MPHUBOJSIIME K MOKa3aTeIbHOMY pacIpeieieHUIO.
3anauyy, NPUBOASAIINE K HOPMalbHOMY pacrpezeneHuto. MyHKIUS IJIOTHOCTH BEPOSTHOCTU

[IOKA3aTeIbHOIO  pacmpefeneHus, (QyHKOUS  IUIOTHOCTH  BEPOATHOCTH  HOPMAJIbHOI'O
pacnpenenenuss. @OyHKUOUSA I[UIOTHOCTM U CBOWCTBA HOPMAJIbHOIO  paCIpElCsICHUS.
[TocnenoBarenbHOCTh  OJMHOYHBIX ~ HE3aBUCUMBIX  COOBITMH. 3ajgaud, MNpUBOJAIIME K

pacnpenenenuto [lyaccona. KoBapuamus aByx ciydaifHbix BennuyuH. Kodddumment nuneitHOM
koppemsitiui. CoBMeCTHbIE HAOMIOACHHUS JABYX BeIUYHMH. BpiOopouHbii ko3 duuueHt
Koppensuuu. Pasznmuuume MexIy JIMHEHHOW CBSI3b0 M NPUYUHHO-CIEACTBEHHOM CBA3BIO.

JInnelinas perpeccus U METOJ HAUMEHBIIUX KBAIPAaTOB.

Kpurtepuu u mkaJibl OlleHMBAHUS POMEKYTOUYHOI aTTecTalNu

HIkana u kpuTepum oeHKN (IK3aMeH)

O1aunyHo Xopoio YaosiersopurejibHO | HeynoBiieTBOpUTEIBLHO
1. ITostHO pacKpsITO 1. OtBer ynosnerBopser | 1. Henonno nnmn 1. Conepxanue
coJiepKaHue BOIIPOCOB | B OCHOBHOM HEMOCJIEJ0BATEIIBHO Mmarepuaia He
ouiera; TpeOOBaHUSAM Ha OLIEHKY | PACKPBITO PacKpbITO.
2. Marepuan uznoxkeH | «5», HO IIPU 3TOM MOXET | COAEpIKaHue 2. Omubxu B

IrPaMOTHO, B
OIpEeICIICHHOU
JIOTUYECKOU
[10CJIEI0BATEIbHOCTH,
IIPaBUJIBHO
UCIIOJIb3YETCS
TEPMHUHOJIOTHS;

3. IToka3aHo ymeHue
WUTIOCTPUPOBATh
TEOPETUYECKHE
MIOJIO’KEHHUS
KOHKPETHBIMU
IpuMepami,
IIPUMEHSATH UX B HOBOM
CUTYallUu;

4.
[TponemMoHCTpUpOBaHO
YCBOEHHUE paHee
W3Y4EHHBIX
COITYTCTBYIOIIHUX
BOIIPOCOB,
c(hopMUPOBAHHOCTH
YMEHUU U 3HAHWM,;

5. OTBeT npo3Byyan
CaMOCTOSTENIBHO, 0€3
HABOJISIIUX BOIIPOCOB.

UMETh CIICAYIOIIUE
HEJIOCTATKU:

2. B uznoxxenuun
JIOITYIIICHBI HEOOJIbIITHE
npo0eJbl, He
MCKa3UBIIIHEC
CoJIep:KaHue OTBETA;

3. Jlomy1ieHsl OJUH - 1B
HeJoYeTa Mpu
OCBEIIIEHUH OCHOBHOTO
COJIep>KaHusl OTBETA,
WCIIPABIICHHBIC 110
3aMEYaHHIO0
9K3aMEHATOPA;

4. JomymieHs! onOka
uiu Oosee IByX
HEJ0YETOB IpH
OCBCIIICHUHT
BTOPOCTETIEHHBIX
BOIIPOCOB, KOTOPKIE
JIETKO UCIPABIISIOTCS 110
3aMEYaHHIO
HK3aMeHaTopa.

Marepuaia, HO
[I0Ka3aHo ol1ee
MMOHUMaHKE BOIIPOCa U
MPOJIEMOHCTPUPOBAHBI
YMEHHsI, TOCTaTOUHbIE
U1 JanbHEHUIIIETO
YCBOEHUSI MaTepuana.
2. Umenuch
3aTpyaHEHUS HIIN
JIOTYIIEHBI OITUOKU B
OnpeieIeHUN
MMOHSTHUH,
UCIOJIb30BaHUU
TEPMUHOJIOTHH,
WCIIPaBIIEHHBIE MTOCIIe
HECKOJIbKUX
HaBOJSILIUX BOIPOCOB;
3. [Ipu HenmonHOM
3HaHUU
TEOPETHIECKOTO
MaTepuaia BbIsSBIECHA
HEJ0CTaTOYHAs
c(hOpMUPOBAHHOCTh
YMEHUU U 3HAHW.

ONPEACIICHUH TTOHATHIA,
HE UCII0JIb30BaJIach
TCPMHUHOJIOIUA B OTBETC.
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