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1. TACIIOPT PABOYEM I[TPOT'PAMMBI YUYEBHOM JUCHUIIINHBI
OYVYIIL.03 «KMaTeMmaTuka»

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
cnermanbHocTH 09.02.11 PazpaboTka u yrpaBiieHHe TPOrpaMMHBIM 00€CTICUeHUEM

Pa6ouas mporpamma OVII.03 «MartemaTukay mnpenHa3HadeHa IS yriayOJEHHOTO HM3y4YeHUS
npeaMera B MpodeccuoHambHBIX 00pa30BaTeNbHBIX OpraHU3alUsIX, PEATU3YIONINX 00pa30BaTEIbHYIO
MporpaMMy cCpeAHero o0iiero odpa3oBaHus B Ipeleiax OCBOCHHS 00pa3oBaTeNIbHON MpOrpamMMbl
cpennero npodeccuonansHoro oopazoanust (OIl CITO) Ha 6aze OCHOBHOro 001Iero 0Opa3oOBaHHS
IpU TOATOTOBKE CIEIHMATUCTOB cpeaHero 3BeHa Mo crneuuanbHoctd 09.02.11 Paspabotka u
yIIpaBJIeHUE IPOTPAMMHBIM 00€CTIEeYeHUEM

1.2. llesb ¥ IJIaHUpPYeMble Pe3yJbTAThl 0CBOEHUS TUCIHHUIINHBI:
Hemsvu quctumumasl OYI1.03 «MaremaTukay sSBIISIIOTCS:

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

® Dpa3BUTHUE JIOTHYECKOTO MBIILICHUS, MPOCTPAHCTBEHHOTO BOOOpPaKEHUsS, aJTOPUTMUYECKON
KyJIbTypbl, KPUTHUYHOCTH MBIIUICHUS HA YpPOBHE, HEOOXoAMMOM g  Oyaylien
npoecCHOHANBHOM e TENIbHOCTH, a TAKXKe MOCIEIYIOIIEero 00y4eHHs B BHICIICH IIKOJIE;

® OBJIAJICHUE MATEMAaTHYCCKHUMH 3HAHUSAMHU M YMCHHSIMH, HEOOXOIMMBIMHA B ITOBCEIHEBHOMN
YKU3HH, JIJIST U3YUYECHHS IIKOJbHBIX €CTECTBEHHOHAYYHBIX AUCIUIUIMH Ha 0a30BOM YPOBHE, IS
MoJiyueHusi o0pazoBaHusi B 00JIaCTSAX, HE TPeOyIOUMX YIrayOJIeHHOW MaTeMaTH4eCKOn
TOJTOTOBKH;

e BOCIHUTAaHUE CPEACTBAMH MATEMaTUKU KYJIbTYpPhl JIMYHOCTH, IIOHMMaHUs 3HAYMMOCTH
MAaTeMaTUKHU Uil HAyYHO-TEXHUYECKOrO IPOrpecca, OTHOLIEHUSI K MAaTEMAaTUKE KaK K YacTH
00II1eYesIOBeUeCKO KyJNbTYphl 4Yepe3 3HAKOMCTBO C HCTOPHEM pa3BUTHUS MaTEMaTHKH,
ABOJIIOIMEH MaTeMaTHYECKUX UJICH.

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

e OBJAJEHUE METOJAMM [0KAa3aTelbCTB W QJITOPUTMOB PEIIECHUS; YMEHHME HUX MPUMEHSTH,
MIPOBOAUTH JOKA3aTEeIbHbBIE PACCYKICHHS B XOJI€ PELLIEHUS 3ajay;

® OBJIAJICHUE CTaHJAPTHBIMU [PUEMaMU pPEIIEHUS pPAlMOHAIBHBIX M HUPPALMOHAIIBHBIX,
IIOKA3aTeIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHUH W HEPABEHCTB, UX CHUCTEM;
HCIOJIb30BaHNE TOTOBBIX KOMIBIOTEPHBIX IPOrpaMM, B TOM YKCJE Ul OUCKA MYyTH PELICHUS
Y WUTIOCTPALIMK PELIECHUs] YpaBHEHUN U HEPABEHCTB;

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

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

® OBJIaJICHUE HaBbIKAMU HCIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM MpPU PELICHUU
3a1a4y



Wzyuenne muctmmummabl  OVYILO3  «Marematuka» B 00pa3oBaTelbHOM  MpPOTrpamMme
oOecnieunBaeT (OpMUPOBAHHE CICAYIOUINX PE3YIbTATOB:

JIMYHOCTHBIX:

e CchOpPMHPOBAHHOCTh MPEJACTABICHUI O MaTeMaTHKE KaK YHUBEPCAIbHOM S3bIKE€ HAYyKH,
CPEICTBE MOJEIUPOBAHMS SIBJICHUI U MPOLIECCOB, UAEAX U METOAAX MAaTEMAaTHKH;

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

¢ chOpPMHPOBAHHOCTH OTHOIIEHHS K MaTeMaTHKE KaK K 4acTh OOIIEYeOBEYECKOW KYIbTYPHI
4yepe3 3HAKOMCTBO C UCTOPHUEH Pa3BUTHUS MAaTEMATHUKH, SBOJIIOLIMEH MaTEMaTUYECKUX UIIEH;

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

® OBJAJCHUE MATEMATUYECKUMHU 3HAHHUAMU U YMEHUSIMH, HEOOXOIHMMBIMH B II0 BCEAHEBHOMU
KU3HM, JUII OCBOCHMSI CMEXHBIX €CTECTBEHHO-HAyYHbIX JUCLHUIUIMH MW JHUCLUILIMH
npoeCCHOHATBHOIO LUKJIA, JUIsl HOJIy4YeHus oOpa3oBaHUs B OOJIACTAX, HE TpeOYOLIMX
yr1yOJIeHHON MaTeMaTHYeCKOW OTOTOBKH;

® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, 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 OTBETCTBEHHOMN JEATENbHOCTH;

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

® OTHOIIEHHE K MPO(PECCHOHATBHON IESATEIBHOCTH KaK BO3MOXXKHOCTH YYacTHS B PEIICHUU
JIMYHBIX, OOLIECTBEHHBIX, [OCY1aPCTBEHHBIX, OOIIEHAI[MOHAIBHBIX IPOOIIEM.

MeTanpeaMeTHbIX:

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

®  CaMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEITEIbHOCTD;

® JCIIOJIB30BATh BCE BOZMOXHBIE PECYPCHI ISl JOCTUKEHMSI IOCTaBICHHBIX LEJeH U pean3annuu
IJTAHOB JIESITENIbHOCTH;

e BBIOMpATH YCHELIHbIE CTPATErMH B PA3IUYHBIX CUTYaLlUsX;

e YyMEHHE MPOAYKTUBHO oOOHIaThCSI M B3aUMOJAEWCTBOBAaTH B IpoOIlECCE COBMECTHOU
NeSTEIbHOCTH, YYUTHIBaTh IO3ULUU JPYTUX YYAaCTHUKOB JESATENBHOCTH, 3((HEKTUBHO
pasperiatb KOH(IUKTHI;

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

® CrHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY IOMCKY METO/OB pEIIEHUs MPaKTHYECKUX
3a/1a4, IPUMEHEHHIO Pa3JIUYHbIX METOI0B TIO3HAHHUS;

® TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITENIbHOM HMH(POPMAIMOHHO -TIO3HABATEIbHOM
NeSITeNIbHOCTH, BKJIIOYasi YMEHHE OPUEHTHPOBATHCS B PA3JIMYHBIX MCTOUYHUKAX HMH(MOpManuu,
KPUTHYECKH OLIEHUBATh M HHTEPIPETHPOBATH HH(MOPMAIMIO, TOTY4aeMyl0 M3 Pa3lIUYHBIX
HCTOYHUKOB;

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



® BJAJCHHE HAaBbIKAMM [103HABATEIbHON pe(IeKCUM KaK OCO3HAHUS COBEPILAEMbIX NEHCTBUH U
MBICJIUTENIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMI, T'PAHULL CBOEIO 3HAHUS U HE3HAHUS,
HOBBIX [103HABATENIBHBIX 33184 U CPEACTB Ul UX JOCTHIKCHHUS;

® IIEJICEYyCTPEMJICHHOCTh B TIOMCKaX W TNPHUHATHU PEHICHUH, COOOpa3sUTeNbHOCTh M WHTYHIIHSA,
Pa3BUTOCTb IPOCTPAHCTBEHHBIX MIPEACTABICHUN.

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 MAaTEeMAaTUYECKUX TMOHATHSAX KaK BaKHEHIIUX,
MaTeMaTUYECKUX MOJIETSAX, MO3BOJISIIOLIMX ONHUCHIBAaTh M U3y4aTh pa3Hble MPOLECCHl U
SIBJICHUS;

¢ [OHUMaHHE BO3MOXXHOCTU aKCMOMATUYECKOTO MOCTPOCHUSI MATEMAaTUYECKUX TEOPUIL;

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

MPOBOJUTH
® JJOKa3aTeJbHbIC PACCYXKICHUsS B XO/I€ PELLICHHUS 3a/1ay;
e - BIAJCHHE CTAaHAAPTHBIMU TPUEMaMH PENICHUS pAIUOHAIBHBIX W HWPPANUOHAIBHBIX,

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

® HCIIOJb30BAaHUE FOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM, B TOM UYHCJIE JJISI IOUCKA NIYTH PEIICHUS
Y WUTIOCTPALMU PEUIEHUS YPABHEHUN U HEPABEHCTB;

e chOpMHPOBAHHOCTD IPEJICTABICHU 00 OCHOBHBIX MOHATHSAX MAaTEMAaTHUYECKOTO aHaW3a U UX
CBOMCTBax, BIAJCHHE YMEHHEM XapaKTepu3oBaTh IoBeleHUE (YHKIUN, HCIOJIb30BAHUE
MOJYYECHHBIX 3HAHWW [JI1 ONUCAaHMS M AaHaIW3a PEATbHBIX 3aBUCHUMOCTEHN; BIIAJICHHE
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;

® [IPUMEHEHME U3yYCHHBIX CBOUCTB reOMETpUUYECKUX GUTYp U (HOPMYI 11 peIeHus
FEOMETPUUECKUX 3aa4 U 3a7a4 C IPAKTUYECKUM COJEPKAHUEM;

e chopMHpPOBAaHHOCTH MPEJICTABICHUN O MIpolLeccax U SBIEHUSX, MMEIOUIMX BEPOSITHOCTHBIN
XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MUPE, OCHOBHBIX MOHATHIX
JJIEMEHTApPHOU TEOPUH BEPOSATHOCTEM;

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

B pesynbrate ocBoeHus yueOHON aucuumiuHbel OVYILO3 «MaremaTtnkay oOydaromuecs
JOJIKHBIL:

Ymern:

e  OIIEpUPOBATH NOHATUAMU: OIIPENEIECHUE, AaKCHOMA, TEOPEMA, CIIEICTBUE, CBOWCTBO,
MpU3HAK, J0Ka3aTelIbCTBO, PAaBHOCHIIbHbIE (OPMYIUPOBKH; (GOPMYyIUpOBaTh OOpaTHOE W
IIPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAWTH IPUMEPBI M KOHTPIPHUMEPHI, HCIIOIb30BATH
METOJI MAaTeMAaTH4E€CKOW MHIYKIIMH; MPOBOAUTH JTOKA3ATEIbHBIE PACCYKICHHUS NPU PELICHUH
3a/1a4, OLIEHUBATh JIOTUYECKYIO IIPABUIIBHOCTD PACCYXKICHUI;

e  OIIEpUPOBATH NMOHATUSMHU: MHOXKECTBO, IIOJAMHOKECTBO, OIIEPALlUH HAJl MHOXKECTBAMU; YMEHHUE
HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapaT JUlsl OMMCAHMS PEajbHBIX IMPOLIECCOB U
IIPU PELICHUH 33/1a4, B TOM YHCIIE U3 APYTUX y4eOHBIX MPEIMETOB;



OTIepUPOBATH MOHATUAMU: Tpad, CBsI3HBIN rpad, 1epeBo, UKL, rpad Ha MIOCKOCTH; 3a/1aBaTh
U ONHCHIBATh rpadbl pa3IMYHBIMU CIIOCOOAMHU; UCIIOJIb30BATh Ipadbl PU PELICHUH  3ajady;
cBOOOJHO OMNEpUPOBATH MOHATUSAMU: COUYETAHUE, NEPECTAHOBKA, YHCIO COYETAHHH U YHCIIO
nepectaHoBok; OnHOM HplOTOHA; MpUMEHSATH KOMOWHATOpHBIE (aKThl U PACCYXKICHUS IS
pelieHus 3a1ay;

ONEpPHUPOBATH MOHATUSAMH: HATYpaJIbHOE YHCIO, IEJI0€ YHUCIO, OCTaTOK IO MOAYIIIO,
palMoHaNbHOE YHCIIO, HWpPpAlMOHAIBFHOE YHCIO, MHOXKECTBA HATYypPAJIbHBIX, IIEJIBIX,
panMoHaNbHBIX, JACHCTBUTEIBHBIX YMCEN; MCIIOIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHbIIHHA
OOIIMI JenuTeNb M HauMeHblee olllee KpaTHoe, aaroput™ EBKIHMza mpu pemeHuH 3ajad;
3HAKOMCTBO C Pa3JIUYHBIMH IMO3UIIMOHHBIMU CUCTEMaMU CUUCIICHUS;

OIEpUPOBATh MOHATUSMU: CTENEHb C IIEJIBIM IOKa3aTeleM, KOpeHb HAaTypajbHOW CTENeHH,
CTENeHb C pAaIlMOHAJIbHBIM I[IOKA3aTeleM, CTENeHb C JCWCTBUTEIbHBIM (BEIIECTBEHHBIM)
roKasaresem, jJorapudm gmucia, CHHYC, KOCUHYC U TaHT'€HC TPOU3BOJILHOTO YUCIIA;
ONEpPHPOBATH TMOHATUSAMH: TOXKIECTBO, TOXJECTBEHHOE NpeoOpa3oBaHUe, YypaBHEHHE,
HEPaBEHCTBO, CUCTEMa ypaBHEHUH M HEPABEHCTB, PABHOCHIBLHOCTh YpPaBHEHHI, HEPABEHCTB U
CHCTEM, paliOHAIbHBIC, UPPAIMOHAIbHBIC, TTOKA3aTeNbHbIE, CTEIIEHHBIE, JoTapu(MuIecKue,
TPUTOHOMETPHUYECKUE YpaBHEHHs, HEPAaBEHCTBA M CHCTEMBI, YMETh pElIaTh YpaBHEHHS,
HEPaBEHCTBA U CHCTEMBI C IOMOIIBIO Pa3IMYHBIX TPUEMOB; PeIIaTh YpaBHEHH, HEPABEHCTBA U
CUCTEMBI C MapaMeTpoM; NPUMEHSATh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISl pPEIICHUS
MaTeMaTHYeCKUX 3aJad W 3aJad4 M3 Pa3IUYHbIX O00JacTel HayKu W pealbHOU KHU3HU;
OTepUPOBATh MOHATUSAMU: Tpapuk GyHKIUH, oOpaTHas (YHKIUS, KOMIO3ULUA (QYHKIHH,
nuHeiHas (QyHKUMsA, KBaApaTu4yHas (DYyHKIUS, CTENeHHas (YHKIHs C LETbIM IOKa3aTeleM,
TPUTOHOMETpHUYECKUE (DYHKIIMH, OOpaTHBIE TPUTOHOMETPUUECKUE (PYHKINH, TTOKa3aTeIbHAs U
norapupmuyueckass  QyHKIHMH; yYMEHHE CTPOUTh Tpadukud  (QYHKUUH,  BBITOIHATH
npeoOpa3oBaHus rpauKoB PyHKINIA; yMEHHE UCIIOJIb30BaTh rpaUKN GYHKIMH ISl U3yUSHUS
MIPOIIECCOB M 3aBUCHMOCTEH MPH pPEUICHWH 3a/ad U3 JPYTHX YYeOHBIX NPEIMETOB M W3
peanbHOM KHM3HM; BBIpaXaTb (opMynaMH 3aBUCUMOCTH MEXJy BEJIUYMHAMH;, YMEHHE
CBOOOJHO OIEpPUPOBATh MOHATHSAMHU: YETHOCTh (YHKUUH, MEPUOJAUYHOCTb (YHKIIMH,
OrPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb (DYHKLIMH, 3KCTpeMyM (YHKLIHH, HauOoibllee U
HauMEHbllee 3Ha4YeHHs (QYHKIMM Ha NPOMEXKYTKE; YMEHHE TPOBOJUTH HCCIIEAOBaHHE
(GyHKINU; yMEHHE WCIOJBb30BaTh CBOWCTBA M rpaduku (QYHKIMA Ui pEeUICHUs ypaBHEHHH,
HEPaBEHCTB U 33Jad C IapameTpamu; M300pakaTh Ha KOOPIWHATHOM IUIOCKOCTH MHOYECTBa
pEILIEHNI ypaBHEHWI1, HEPABEHCTB U UX CUCTEM;

OTIEPUPOBATH TTOHATHUSIMH: MOCJIEIOBATEBHOCTb, apudmMeTHIecKas nporpeccus,
reoMeTpHuecKasl Mporpeccus, 0eCKOHEYHO YOBIBAIOIIAs T€OMETPHUECKasi NMPOrPecchs; yMeTh
3aJjaBaTh MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOILBIO PEKYPPEHTHBIX (POPMYIL.

3HATD:
INOHATHUS: KOMIIJIEKCHOE YHCJIO, COHpSDKeHHI)Ie KOMIIJIEKCHBIE YHCJIa, MOJIy.]'II) u apFYMeHT

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

HOHATHS: CpefiHee apu(mMeTHIecKoe, Merana, 1 HauMEeHbIIIee 3HaYeHUsI, pa3Max, AUCIepCHs,
CTaHJApTHOE OTKJIOHEHME VISl ONMCAHUS YHUCIIOBBIX JaHHBIX;



(GopMyIIbI CIIOKEHHSI U YMHOKEHUS BeposTHOCTEH, HopMyiTy NMOJHON BEpOSTHOCTH, GOPMYILY
bepuymnu, komOunatopble (akTbl U (OpMyJBl; ClydyailHas BeIWYMHA, pacHpeesieHue
BEPOSATHOCTEH, MaTeMaTH4YeCKOe OXHMJIaHWe, JAUCIEepCUs U CTaHAAPTHOE OTKJIOHEHHE
CIlyyailHOH  BeNWYMHBI, (YHKIMM  pacmpefeNeHuss U IUIOTHOCTH  PaBHOMEPHOTO,
M10Ka3aTeJIbHOI0 U HOPMAJIbHOI'O PACHpPEENICHUM; YMEHNE UCTIO0Ib30BaTh CBOMCTBA U3yYEHHBIX
pacripenienieHuil JUIsl peleHusl 3a/1a4; MOHATHS: 3aKOH OOJBIINX YUCEI, METObl BRIOOPOYHBIX
HCCJICTOBAHUM;

MOHATHUS: TOYKa, NpsMas, IUIOCKOCTb, MPOCTPAHCTBO, OTPE30K, Jyd4, IUIOCKUH Yroi,
JBYI'PaHHBIN yroj, TPeXI'pPaHHbIN yroJ, NepeceKaronuecs, napauielbHble U CKPEIIUBaOLIecs
npsiMble, MapajuIebHOCTh W MEPIEHAMKYIAPHOCTh NPSMBIX M TUIOCKOCTEH, Yroil MEXIy
MPSIMBIMH, YTOJ MEXIY MPSAMON U TIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSAMH; (PAKTHI M TEOPEMBI
IUIAHUMETPUM; @ MHOTOTPAaHHUK, CEYCHME MHOIOI'DAaHHMKA, IPABUJIBHBI MHOIOTPaHHUK,
npusMa, nupaMuia, (Gurypa ¥ TOBEPXHOCTh BpallleHUs, IUIMHAP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYEHHUsI KOHYCa W IMJIMHApA, NapayiesIbHble OCH, CEYEHHE ILapa,
TUIOCKOCTh, Kacaromasics chepbl, MWIMHAPA, KOHYca, MPSIMOYrojbHAas CHUCTEMa KOOPIWHAT,
BEKTOp, KOOPJIMHATHI TOUYKH, KOOPAUHATHI BEKTOpa, 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 IMCIHUIIHHDI

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 MO3HABATEIHHBIMHU
NEUCTBUSIMU:

0a30BbIC JIOTHYECKUE JICHCTBHUS:

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

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

- OMpeNeNnaTh IEeNU AEITeTbHOCTH, 33/aBaTh MapaMeTpbl H
KPUTEPHUU UX TOCTHIKCHHUS;

- 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 3a]lady, BBIABUTATh TUIIOTE3Yy €€ PEelICHUs,

-BJIaIETh METOJIaMH JI0KA3aTeNIbCTB, aJITOPUTMAMU PEIICHUS
3a1a4; yMeHHe (POPMYIHPOBATH ONPEAEICHUS, AKCUOMBI U
TEOpPEMbI, INPUMEHATb MX, [POBOAUTH JIOKa3aTeJbHbIC
paccyX/1eHUsl B X0/1€ PELICHMs 3a/1a4;

- YMETb ONEpUPOBaTh MOHATUSMHU: CTENEHb YKCIa, Jorapupm
YyClla; YMEHHE BBIIOJHATH BBIUHUCICHUE 3HAYEHUN U
npeoOpa30BaHusl BBIPAXKEHUI CO CTENEHSIMHU U Jiorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BHIPAKCHUH;

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

- YMETh OIEPUPOBATh MOHATHSAMHU: (QYHKLHS, HETIPEPbIBHAS
dbyHKIMS, TPOU3BOJHASA, TEPBOOOpa3Hasi, OMpeaeIeHHbII
MHTETpaJl; YMEHUE HAXOIUTh IPOU3BOJHBIE AIIEMEHTapHbIX
(yHKIUH, UCIONIb3YSl CIIPABOYHbIE MaTEpHaJIbl; UCCIIEN0BATh
B IpOCTEHIIMX clydasX (YHKIMH HAa MOHOTOHHOCTD,
HaxXOJIUTh HauOOJIbLINE U HAaWMEHbIINE 3HaueHus (yHKIUMH;
CTPOUTH Ipa)KU MHOTOUWIEHOB C UCIOJIL30BaHUEM arnapaTa
MaTeMaTHYeCKOr0 aHajln3a; MPUMEHSTh MPOU3BOJHYIO IPHU
pellleHnn 3aJad  Ha  JBIKEHHWE, pelmarb MPaKTHKO-
OpUEHTUPOBAaHHBIE 33Jaud Ha HauOONbIIME UM HAUMEHBIINE
3HAUEHUs, HA HaXOXKACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEepUPOBATh MOHATHIMU: pallMOHaAIbHAs QYHKIUS,
IIOKa3aTeabHas byHKLH, CTETICHHAA byHKLu,
norapudmuueckas QyHKINs, TPUrOoHOMeTpUYecKkrue QyHKIUH,
oOpaTHble (DYHKIMM; YMEHHE CTPOUTh I'padUKU H3YHYEHHBIX
(GbyHKIUH, UCTIOIB30BaTh IpadUKU MPU HU3YYEHUH MPOLECCOB
U 3aBUCHUMOCTEH, NMpH pEILIeHUU 3aJad U3 JPYrux y4eOHBIX
MpeIMETOB M 33Jad W3 peaJbHOM JKU3HH; BBIPAXKATh




HaXOJUTb  apryMEHThl Ui JOKa3aTelbCTBA  CBOMX
YTBEPXKACHUMN, 3a1aBaTh IAPAMETPbl U KPUTEPUU PELLICHUS;

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

- YMETb [EPEHOCUTh 3HAHUSA B II03HABATEIBHYI0 U
IIPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

- YMETb HMHTETrpUpOBaTh 3HAHUS M3 Pa3HBIX MPEIMETHBIX
obacTei;

- BBIIBUIaTb HOBBIE WJIEW, MpeularaTb OpPUTHHAJIbHbIE
MOJXOAbl U PElIeHUs] U CHOCOOHOCTh UX HCIIOJIb30BAaHUS B
ITI03HABATEJILHONW U COLMAIBHON IPAKTUKE

(opMyIaMu 3aBUCUMOCTH MEX]ly BETMUNHAMU;

- YMEThb pelllaTh TEKCTOBBIE 33/JaYd Pa3HbIX TUIOB (B TOM
quciae Ha MPOLEHTHI, J0JIM U YacTH, Ha JBUXKEHUe, palbory,
CTOMMOCTb TOBapOB M YCIYI, HAJOIH, 3a7a4d W3 00JacTH
yIpaBJIeHUs] JIMYHBIMM U CEeMEWHbIMH  (DUHAHCAMH);
COCTaBJISITh BBIPAXKECHMS, YpPaBHEHMs, HEPABEHCTBA U UX
CHUCTEMBI II0 YCIOBHMIO 3aJaud, MCCIEAOBATh IIOJy4YEHHOE
pelIeHre U OLEHUBATh PAB/ONO0I00HOCTh PE3yJIbTaTOB;

-yMETh OIIEpUpPOBAThH MOHATHSMH: cpenHee
apupMeTHUecKoe, MeHaHa, HauOOJbIIee W HaUMEHbIIEe
3HAUEHUs, pa3Max, AHUCIEPCHs], CTAaHIAPTHOE OTKJIOHEHHE
YHCIOBOTO HaOOpa; yMEHHE H3BIIEKaTh, MHTEPIPETHPOBATH
UH(POPMALIUIO, IPE/ICTABIECHHYIO B Ta0JIMIIaX, HA UarpaMmax,
rpadukax, OTpa)karollyl0 CBOMCTBA peajbHBIX MPOLECCOB U
SIBJICHUI; IPEJCTaBIATh HH(POPMALIUIO C TOMOIIBIO TabIHIl U
quarpamm; HCCI€A0BaTh CTAaTUCTUYECKUE JAHHBIE, B TOM
yuciae C IpUMEHEHHeM  rpaduuecKux  METOIOB 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 BEPOSATHOCTEW, KOMOHMHAaTOpHble (AaKThl U
¢dopMysIbl TpU pEUIEHWH 3ajlay; OLIEHUBATh BEPOSTHOCTH
peabHBIX  COOBITHH;  3HAKOMCTBO  CO  CIy4aillHBIMU
BEIMYMHAMU; YMEHHE NPHUBOJUTH IPUMEPHl TMPOSBICHUS
3aKOHAa OOJBIIMX YHCE B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJIICHUSX;

- YMETh ONEepUpPOBAThH MOHATHAMU: TOUYKA, IPSIMasi, MJIOCKOCTb,
MPOCTPAHCTBO,  JABYIPAaHHBI  Yroj,  CKpPELIUBAOLIUECS
MpsiMble, TapaIeIbHOCTh U MEPHEHAUKYIIPHOCTh MPSIMBIX U
IJIOCKOCTEM, Yrojl MEXAY NPSAMBIMH, YIOJd MEXAY NpsAMOU U
IJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSAMHM, PACCTOSHHE OT
TOYKM JO IUIOCKOCTH, PACCTOSTHUE MEXAY NpSIMbIMHU,
paccTosiHie MeXAY IIOCKOCTSIMU; YMEHHE UCII0NIb30BaTh NpHU




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

- YMETh ONEPHPOBATH MOHITHSIMHU: MHOTOTPAHHUK, CCUCHUE
MHOTOIpaHHMKa, KyO, Mmapajuiesienunes, npusMa, NupaMmuna,
¢durypa M MOBEPXHOCTh BpAICHUS, HWIMHJID, KOHYC, WIap,
cdepa, cedeHus GUTYPHI BpAILEHUS, JIOCKOCTh, KacArOIIasCs
chepbl, MWIMHIpPA, KOHyCa, IUIOIMIAAb IOBEPXHOCTH
MUPaMUbl, TPU3MBI, KOHYCa, LWIMHIpPA, IUIOMAAb chepsl,
00beM Ky0a, MPSIMOYTOJILHOTO TapauIesIeuIe/ia, TuPaMUIbl,
npU3MBbl, [WIHHIPA, KOHyCa, Iapa; YMEHHE H300paxaTh
MHOTOTPAaHHHKH M TIOBEPXHOCTH BPALICHHS, UX CEYCHUS OT
pyKd, C IIOMOLIBIO  YEPTEKHBIX  HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEACTB; YMCHHE PAcIiO3HABAaTh CUMMETPHUIO B

IPOCTPAHCTBE; yMEHHE  pacro3HaBaTh MPaBUIILHBIE
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€OMETPHUUECKUE BEIMUUHBI (AJIMHA, YTOJ,
mwioum@aab, oO0BeM, IUIOMAAb T[OBEPXHOCTH), HCHOJIb3Ys
U3y4eHHbIE (POPMYJIIBI U METO/IBI;

- YMEThb OIEpUPOBATh MOHATHUAMM: IPSIMOYIOJbHAs CHUCTEMA
KOOpJIMHAT, KOOPAWHATBI TOYKH, BEKTOP, KOOPIMUHATHI
BEKTOPA, CKAIAPHOE IIPOU3BEIECHUE, YTOJI MEXKY BEKTOPaMHU,
CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCIIO; 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 MPUPOIHBIX M OOIECTBEHHBIX
SBJICHUSAX, B MCKYCCTBE, YMEHHME IPUBOAUTH IPUMEPHI
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
JeSITeIIbHOCTH;

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
NEeSATeIbHOCTh HHIUBUYaTIhHO U B TPYIIIIC.

OBnaneHue yHUBEPCAIbHBIMH YYEOHBIMU I103HABATEIHHBIMU
JICHCTBUSAMMU:

pabora ¢ uadopmarmen:

- BJIAJICTh HABBIKAMH IOJIYYCHUS WH()OPMAIMU U3 HUCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITENILHO OCYIIECTBIISAThH MOKCK, aHAIIU3,
CUCTEMATH3AIMI0 U WHTEPIPETANNIO WHPOPMAIIUU 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-3THUECKUM HOPMaM;

- UCIIOJIb30BaTh CpencTBa WH(OPMAITMOHHBIX u
KOMMYHHKAITUOHHBIX TEXHOJOTHA B PENICHUH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX W OpPraHU3allMOHHBIX  3a7ad ¢
COOTIOICHUEM TpeboBaHU HPTrOHOMUKH, TEXHUKHU
0€30MMacCHOCTH, THUTHCHBI, PECYpCOCOCPEKEHUs, IMPABOBBIX W
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MMacHOCTH;

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

- YMETb ONEpPHPOBATh MOHATUSAMM: palMOHaIbHAs (DyHKIMS,
II0Ka3aTeabHas byHKLu, CTEIIEHHAs byHKLu,
jorapupmuueckas GyHKLIHs, TPUTOHOMETpUYeCcKHe QyHKIIUH,
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
(bopMyIaMu 3aBUCUMOCTH M@Ky BEJTMUNHAMH;

-yMETb OIIepUPOBATh HOHATHAMM: TOX/IE€CTBO,
TOKJIECTBEHHOE IPeoOpa3OBaHUE, YpaBHEHHE, HEPABEHCTBO,
cUcTéeMa ypaBHEHMH UM  HEpaBEHCTB, PaBHOCHUJIbHOCTb
YpaBHEHUH, HEpPaBEHCTB U  CHCTEM, palMOHAaJbHbIE,
UppalyoHaJIbHbIE, [I0Ka3aTeJIbHbIE, CTEIIEHHBIE,
norapudmuyeckue, TPUTOHOMETPUUECKHE yYpaBHEHHS,
HEpaBEHCTBAa M CHUCTEMbl; yMEThb pellaTh YpaBHEHUS,
HEPAaBEHCTBA U CHUCTEMBI C MOMOILBIO PA3INMYHbIX IPUEMOB;
pelarh ypaBHEHHs, HEPAaBEHCTBA U CHCTEMbI C IapaMeTpoM;
NPUMEHSTh ypPaBHEHUS, HEPABEHCTBA, HMX CHCTEMBI JUIA
pelleHrs MaTeMaTHYeCKUX 3aJad U 3aJad M3 pa3jIMuHbIX
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 paBHbIE H
1nmofgoO0HbIe (UTYpPBI, B TOM YHCII€ B MPHUPOJE, 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 PEATbHOM KU3HU




2. CTPYKTYPA U COJEPXKAHUE YYEBHOM JUCIHUILIAHBI

2.1. O0beM y4eOHON AUCUUNIUHBI U BUAbI YUeOHOI padoThl

Bun yueoHoii pa6oTsl O0bem yacoB

O0beM 00pa3zoBaTebHOI POrpaMMbl y4eOHOI AU CIUTLIMHBI 296

B TOM YHUCIJIC:

TEOPETUYECKOE O0YUCHUE 182

nmabopaTopHbIe padOThI -

NPaKTUYECKUE 3aHSATHS 106

WHIUBHIyAIbHBIN IPOCKT (Oa/Hem) HET

KOHTpOJIbHAs paboTta -

Koncynpramus 2

IIpome:kyTouHas arrecTauus (3K3aMeH) 6




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 MOJOKUTENBHBIMU U OTPUIIATENIbHBIMH YHCIIaMHU, ¢ OOBIKHOBEHHBIMU
U IECATUYHBIMU JAPOOSIMHU.
JleiicTBus co creneHs MU, GOpMyIIbl COKPALLICHHOT'O YMHOXKEHHUs
B ToM 4nciie, IPAKTHYECKUX 3aHATHI 2
IIpakTrnueckoe 3ansaTue. Tect « BXoasmui 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, IpAKTHYECKUX 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, NpaKTHYECKUX 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 ync/ie, IPAKTHYECKUX 3aHATHH 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 MaTepuaJia 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. [lepneHauKyIsIpHOCTE TPsAMBIX. (OCHOBHBIE IPOCTPAHCTBEHHBIC
burypsl
B ToM Yuciie, IPAKTHYECKUX 3aHATHI 2
[IpakTuyeckoe 3ansTue. Pemenne 3agay
Tema 2.2. Coaep:xxanue yueOHOro MaTepuaJia 6
HapaHHeHI’HOCTI: Teopernueckoe ooyuenue 4
TPAMBIX, IPAMOM M | TTapajutenbHble npsiMast U wiockocTs. Onpenenetue. [IpusHak. CBoiicTBa.
TTOCKOCTH, TTOCKOCTCH | TTanannensuble muockocTu. Onpenencnue. [pusnak. CpoiicTsa.
Terpasap u ero osnementsl. llapamnenenumen u ero snemeHThl. (CBoMCTBa
MPOTUBOIIOJOXKHBIX TpaHEd W JAWaroHale mnapamienenunena. I[loctpoenue OK 01, OK 02
OCHOBHBIX CEYECHUU
B ToM ynciie, NPAKTHYECKUX 3aHATH 2
[TpakTiueckoe 3anstue. Pemenue 3agau
Tewma 2.3. Conep:xanue yueOHOTo MaTepuaJia 4
[TepnenaukynsapHocts | Teopernyeckoe 00yueHne 2
TPSIMBIX, IPSIMON 1 [TepienaukynsapHbie TpsiMble. [lapamienbHbIe TpsSMBIC, TEPICHIUKYISIPHBIE 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 3aAHATHI 2
ITpakTrdeckoe 3aHsATHe. YT0J MEKIY INIOCKOCTSMH.
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 4ucio. CKaasipHOE IPOU3BENCHUE
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 o0y4yenue 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). PellieHne npakTHKO-OpUEeHTUPOBAHHBIX 3a/1a4
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, PacnonokeHne NpsMbIX M IIJIOCKOCTEM B NPOCTpaHCTBE. [leprneHauKyIsapHOCTh H
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. KoopanHartel BeKTOopa
B Tom unciie, NPAKTHYECKUX 3aHATHH 2
[TpakTueckoe 3austue. KonrponpHas pabora
Pa3nen 3. OcHoBbl TpUroHomerpun. Tpuronomerpnyeckue GyHKuuu 40
Tema 3.1 CopaepxxaHue y4yeOHOIro 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 MECXKAYy CHHYCOM, KOCHHYCOM, TAHI'CHCOM U
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
TpUroHoMerpuueckue | Teoperuueckoe o0ydeHue 6
TOXJIECTBA Tpuronomerpuyeckue TOX]IECTBA. [Ipeobpa3zoBanus MPOCTEHIINX
TPUTOHOMETPUUYECKUX BblpakeHUH. CHHYC, KOCHUHYC, TAHI'€HC U KOTaHI'€HC YIJIOB O
u-ao
B ToM 4nciie, IPAKTHYECKUX 3aAHATHI 2
[TpakTnueckoe 3anstue. TpUrOHOMETPUUECKHUE TOXKIECCTBA.
Tema 3.3 Coaep:xanue yue0HOro MaTepHaJia 6
Tpuronomerpuueckue | Teopernuyeckoe o0yueHue 4
(GyHKIMH, UX cBOMcTBA | OONACTh ONMPECICHUS W MHOXKECTBO 3HAYCHHI TPUTOHOMETPHUYCCKHX (YHKIIHMH.
u rpaduku YETHOCTH, HEUETHOCTD, NMEPUOANMYHOCTh TPUTOHOMETpHUEeCKUX (QyHKIM. CBOMCTBA
u rpaduku GyHKIUHN y = cos X, y = sin X, y = tg X, y = ctg x. CxaTue u pacTsKkeHue
rpadMKOB TPUTOHOMETPHUECKUX ()YHKIIHHA.
ITpeobpaszoBanue rpad)uKOB TPUTOHOMETPUUECKUX (PYHKIIHIA
B ToM 4nciie, IPAKTHYECKUX 3aHATHI 2
[Tpaktnueckoe 3ausatue. [loctpoenue rpaduxos.
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
ITpakTrueckoe 3ansiTue. PemeHue npumepos.
Tewma 3.5 Conep:xanue yueOHOTo MaTepuaJia 10
Tpuronomerpuyeckue | Teopernueckoe o0yueHmne 8
yYpaBHEHUS U VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEeHHe tg X = a, ctg X = a. Pemenue
HEPAaBEHCTBA TPUTOHOMETPUUECKHUX YpaBHEHUN OCHOBHBIX THUIIOB: pocTeimme
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 MaTepHaa 6




3a1ad4. OcHoBbl | TeopeTuueckoe 00yueHue 4
TPUTOHOMETPUH. ITpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPaKCHUM. Pemenue
Tpuronomerpruyeckue | TPUTOHOMETPUYECKUX YPAaBHEHUN M HEPABEHCTB B TOM YHCJIE C HCIOJIb30BaHUEM
byHKIIH CBOWCTB (QyHKIUI
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. OnpeneneHue Mpou3BOJHOW. AJTOPUTM OTBICKAHUS IPOU3BOJHOM.
Dopmynsl quddepenunponanus. [Ipasuna nuddepenunpoBanms
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 [Tousitue HenpepriBHOH GyHkuuu. CBoiicTBa HenpepblBHONW QyHKIUU. CBA3b MEXIY
MHTCPBAIOB HENPEPBIBHOCTRI0O U TU(GDEPEeHIMPYEMOCThI0O (PYHKIMHU B TOYKEe. AJITOPUTM
pELIEHUs] HEPABEHCTB METO/I0M MHTEPBAJIOB
B ToM 4nciie, IpaKTHYECKUX 3aHATHI 2 OK 0L, OK 02
ITpakTueckoe 3aHsaTue. PenieHre npuMepos.
Tema 4.3 Copepxanue yueOHOro MaTepuasa 6
I'eomerpuueckuii n Teoperuueckoe o0yueHue 4
¢du3nuecKkuit cMbICT ['eomeTpuyeckuii CMBICT TMPOU3BOAHOM (QYHKIMU — YyIIIOBOH KO3(DUIMEHT
IIPOU3BOHOU KacaTeNnbHOM K rpaduKy (QYHKIMM B TOYKE. YpaBHEHUE KacaTelbHON K rpapuky
(GyHKLIMU. AJTOPUTM COCTaBJIEHUS YpaBHEHUsS KacaTeIbHOW K Tpaguky (QyHKIUH
y=f(x)
B ToM unciie, NPAKTHYECKUX 3aHATHH 2
ITpakTnueckoe 3aHsTue. Penienre npuMepos.
Tema 4.4 Copepxxanue yueOHOIro MaTepuasa 8
MOHOTOHHOCTh TeopeTuueckoe oGyuenue 6

¢ynkuuu. Toukn

Bospacranne u yOwniBaHue (GYHKIMH, COOTBETCTBHME BO3PACTAHUS W YOBIBAHUS




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. PemeHne npumMepos.
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
IIpakTueckoe 3aHsaTue. Pemenne npumMepos.
Tema 4.6 Haubonbmee | Comep:kaHue y4eOHOT0 MaTepHAJa 6
U HalMEeHbIlIee Teopernueckoe o0yuenue 4
3HaueHusl QYHKIUU Haxoxnenue HamOOJbIIEr0O W HAaWMEHBIIETO 3HAYeHUW (YHKIUH, MOCTpOEHUE
rpadMKOB C UCTIOJIH30BAHUEM allllapaTa MaTEMATUYECKOTO aHAIHM3a
B Tom unciie, NPAKTHYECKUX 3aHATHH 2
IIpakTueckoe 3aHsaTue. PemeHne npumMepos.
Tema 4.7 Haxoxnenue | Coaep:kaHue yueOHOro MaTepuajia 6
ONTUMAJILHOTO Teopernueckoe o0yueHue 4
pesynbTaTa ¢ moMouiplo | Hanmensiee n Hanbosplnee 3HadyeHue QyHKIUH
MPOU3BO/IHOM B B ToM uHciIe, NPAKTHYECKUX 3aHATHI 2
IIPaKTUYICCKMX 3a/1a4aX | [IpakTndeckoe 3aHsaTHe. Pemenue npumepos.
Tema 4.8 Copepxanue yuyeOHOIro MaTepuaJa 14
[TepBooGpaznas Teoperuueckoe o0yueHue 10
¢byukun. [IpaBuna O3HakoMJIeHHE C TMOHATHEM MHTerpajga M nepBooOpasHod 1 ¢yHkuuu y=f(x).
HaXO0XJIEHUs Pemenune 3amau Ha CBSI3p IMEPBOOOpPA3HOM U €€ MNPOU3BOAHOHN, BBIYMCIIEHUE
epBOOOPA3HBIX nepBooOpazHoil st paHHOW (yHkuuu. Tabmuma QopMmyn uis HaxOXIAEHUS
nepBooOpa3HbIX. M3yueHne npaBuiia BEIUMCIEHHSI IEPBOOOpAa3HON
B Tom unciie, NPAKTHYECKUX 3aHATHH 4
ITpakTueckoe 3aHsaTue. Pemenne npumMepos.
Tema 4.9 ITnomans Conep:xanue yueOHOTo MaTepuaJia 14
KPHMBOJIUHEHHOM Teoperudeckoe o0yuenune 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 MHTETPAJA ISl BHIYUCICHUS (PU3UICCKUX BEITUYHH
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 @opmynel U npaBuia auddepenuposanus. VccnenoBanue GyHKIUNA ¢ TTOMOIIBIO
GyHKLIMU. npou3BoHON. Hanbonbliee 1 HauMeHbIIee 3HaUeHUs (PYHKIUH.
Brruncnenue nepooOpasHoii. [Ipumenenne nepBooOpa3Hoit
B TOM uHciie, IPAKTHYECKHX 3aHATHIA 4
ITpakTuyeckoe 3anstue. PenieHue 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 (HaxkiOHHAsA, HpsMas, npaBwibHass) U e€ snemeHThl. [lapamenenunen.
CcedyeHus CaoiicTBa mnpsimoyrosbHoro mnapamienenunena. Ky6. Ilupamuna u €€ 31eMEHTHI.
[IpaBuibHAs nupaMuaa
B ToM 4uc/ie, TPAKTHYECKHX 3aHATHIA 2
ITpakTuyeckoe 3anstue. Pemenne npumepos.
Tema 5.2 [IpaBunbHble | Copep:kaHue y4eOHOT0 MaTepHasa 6
MHOT'OT'PaHHHKH B Teopernueckoe o0y4yenne 4 OK 01. OK 02
KU3HH [Tnomans  moBepXHOCTM  MHOrorpaHHukoB.  Ilpocreifmme — koMOMHAaLUU ’
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 | Teopernueckoe oGyueHHe 4

N UX CEUYCHUA

[Mununnp, konyc, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTrOBOTO LIMIUHAPA,
OpsSMOro KpPYyroBoro KoHyca. M3o0paxeHue Tel BpalleHHs Ha IUIOCKOCTH.
ITpencraBnenne 06 yceu€éHHOM KoHyce. CeueHHs KoHyca (MapauieIbHOE OCHOBAHUIO
U TpOXOJsIlee uepe3 BEpUIMHY), CEeUeHUs NMIMHApa (mapaielbHO 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, NPAKTHYECKUX 3aHATHI 2
IIpakTueckoe 3aHsaTue. Pemenne npumMepos.
Tema 5.5 Pemenne Coaep:xxanue yueOHOro MaTepuaJia 4
3a1a4. MHOTOrpaHHUKH
 TelIa BPAICHAS Teopernueckoe o0yueHue 2
OO0beMbl U MJIOLAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUSI
B TOM uHciie, IPAKTHYECKHX 3aHATHIA 2
IIpakTueckoe 3aHsaTue. PemieHne npumMepos.
Pa3nes 6. Ctenenn u kopuu. CreneHHas, nokazateJbHas U jorapupmuyeckasi 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 4uciie, IpaKTHYECKUX 3aHATHI 4
ITpakTnueckoe 3ansTue. PemeHue npumepos.
Tema 6.2 CBolicTBa 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 PaBHOCMIIBHOCTD MppaIMOHAIBHBIX YPAaBHEHUH. MeTObI UX pEIICHUs
B Tom unciie, NPaKTHYECKHUX 3aHATHH 4

HpaKTI/ILIeCKOC 3aHsaTHe. PelieHue IIPpUMCPOB.
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Tema 6.4 Conep:kanue y4eOHOT0 MaTepuaJia 8
[TokazarenbHas Teopernueckoe o0yuenue 4
(Gynkuus, ee cpoiictea. | CreneHb ¢ NPOU3BOJBHBIM  JCHCTBUTENBHBIM  IOKa3ateneM. OmnpeneseHue
[Toka3zarenbHble NOKa3aTeIbHONH (YHKIMM M €€ CBOCTBa. 3HAKOMCTBO C TNPUMEHEHHEM
YPaBHEHHUS U nokasareiabHOH  (QyHKiuu. PemieHume 1oka3aTeNbHBIX  YpaBHEHMH  METOAOM
HEpPaBEHCTBA YpPAaBHUBAaHMs  IIOKas3arejlied, METOAOM  BBEICHHUA  HOBOM  IIEPEMEHHOMU,
(GyHKLIMOHATBHO-TpaduueckuM 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 jgorapudmon. Onepanus JorapuMUpPOBaHUS
B ToM 4nciie, IPAKTHYECKUX 3aHATHI 4
ITpakTdeckoe 3anstue. Pemenue npuMepos.
Tema 6.6 Copneprxanue y4yeOHOIro MaTepuaJia 6
Jlorapugmuueckas Teopernueckoe o0y4yeHune 2
¢ynkuuys, ee cBoiictBa. | Jlorapudmuueckass ¢yHkuus u ee cBoiictBa. [loHsTne mnorapudmMuueckoro
Jlorapudgmuueckue ypaBHeHuda. Omnepanus NOTEHUUMPOBaHUA. TpuU OCHOBHBIX METOAA DPELIEHUS
yYpaBHEHUS, Jorapu(pMUUECKUX YpaBHEHUM: (G yHKIIMOHAIbHO-TpapuuecKuid, METOJ
HEPAaBEHCTBA NOTEHIIMPOBAHUs, METOJ BBEJCHMS HOBOW mnepeMeHHOH. Jlorapupmuueckue
HEPABEHCTBA
B Tom unciie, NPAKTHYECKUX 3aHATHH 4
IIpakTueckoe 3aHsaTHe. PeleHne npumMepos.
Tema 6.7 Pemenue Copepxanue yueOHOro MaTepuasa 4
3agad. CreneHHas, Teopernyeckoe o0yyenune 2
MOKa3aTesIbHas U CreneHHas, okas3aTesbHas U Jjorapupmuueckas QyHkuuu. Pemenne ypaBHeHUH
norapupmMuyecKas B ToM umciie, NpaKTHYECKUX 3aHATHI 2
ynximn IIpakTueckoe 3aHsaTue. PemeHre npumMepos.
Pa3nes 7. DieMeHTBI TEOPHH BEPOSITHOCTEH M MATEMATHYECKOH CTATHCTHKH 20
Tema 7.1 CoOsbiTHE, Conep:xanue yueOHOTro MaTepuaJia 4
BEPOATHOCTh COOBITHA. | Teopernueckoe odyueHue 2 O O1, 002

Cnoxenue u
YMHOXEHHE

CoBMecTHBIE 1 HECOBMECTHBIE COOBITHSA. TeopeMbl 0 BEPOSATHOCTU CYMMBI COOBITHH.
YciioBHasE BEpOSITHOCTh. 3aBUCHMMBIE W He3aBUCHUMBbIE coObITHS. Teopembl o

11




BEPOSATHOCTEMH BEPOSATHOCTH NMPOU3BEACHUS COOBITHI
B ToM Yuc/ie, IPAKTHYECKUX 3aHATHI 2
[TpakTnueckoe 3anstue. Pemenune npumepos.
Tema 7.2 BepositHocTs | Copiep:kaHue y4eOHOI0 MaTepUasa 4
B npoeccuoHanbHbIX | Teopernueckoe oGydyenne 2
3aa4ax OTHOCHTENBHAS YacTOTa COOBITHS, CBOWCTBO €€ yCTOWYMBOCTH. CTaTUCTHYECKOE
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 odyyeHue 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 apudpmMeruyeckoe, MeAuaHa, pasMax, aucrepcus). Pabora ¢ Tabmunamu,
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 U YMHOXKEHHE BEPOSTHOCTEH.
CTaTHCTHRH JlucKkpeTHast — CliyyaliHas — BeJIMYMHA, 3aKOH €€  paclpejeeHus.  3aaadu
MaTeMaTHYECKON CTaTUCTUKU
B Tom unciie, NpaKTHYECKHUX 3aHATHH 2
[TpakTuyeckoe 3anstue. PereHne npumepos.
KoncyabTanus 2
JK3aMeH 6
Bcero: 296
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3. OCOBEHHOCTMU PEAJIM3ALIUU JUCHUIIJIMHBI B OTHOUIEHUWMU JIUII U3
YUCJIA UHBAJIMAOB U JIN1l C Or'PAHUYEHHBIMUA BO3MOKHOCT MU
310POBbS

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

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

Be16op cpencts m MeToZ0B 0O0y4eHHs! OCYILECTBISIETCS caMUM Ipenojasarensm. [Ipu
3TOM B 00pa3oBaTEIbHOM MPOIECCEe PEKOMEHAYETCS HCIIOJBb30BAaHHE COIMATbHO-aKTUBHBIX H
pedIeKCUBHBIX METONOB OOYYEHHS, TEXHOJOTHH COLHOKYJIbTYPHOH PpEaOMIUTAMH C LENBI0
OKa3aHMs TOMOIIM B YCTAHOBJICHHM IOJIHOLEHHBIX MEXKIMYHOCTHBIX OTHOIICHUH C APYrHMHU
00y4aloIIMMUCS, CO3aHUN KOM(POPTHOTO IICUXOJOTMYECKOro KJIMMaTa B CTYICHYECKOH rpyIme.

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

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

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

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

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

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

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

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

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

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

- TIPOJIOJKUTEIBHOCTh TIOATOTOBKH O0YYaIOUIerocs K OTBETY Ha SK3aMEHE, MTPOBOJIUMOM
B YCTHOI (opme, - He Ooniee uem Ha 20 MUHYT;

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

a) IS CIICTIBIX:

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

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

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

0) 1S CITa0OBUIALINX

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

- obecrieunBaeTCs MHAWBUyalTbHOE paBHOMEpHOe ocBerieHue He meree 300 srokc;

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

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

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

- 10 WX JKEJIAHUIO MCIIBITAaHMS MPOBOAATCS B MUCbMEHHOHN (opme;

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

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

- 10 WX JKEJIAHUIO MCIIBITAaHUS MIPOBOASATCS B YCTHOM (opMme.

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

4. 3BAJAHMA JJIA IPAKTUUYECKUX 3AHATUI

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

HanmeHoBaHMe pa3jeioB U TeM IIpakTHYecKkue 3aHATHSA
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.

MaTEeMaTUYeCKOU CTaTUCTUKHU CamocrosTenbHbIe U KOHTPOJIbHBIE Pa0OTHI.

NuauBunyanbHble 3a1aHus. TeCThI.

5. YCJOBHUS PEAJIM3AIIAU ITIPOT PAMMBI YYEBHOM JITUCHUIIJIAHBI

5.1. [as peaqu3zanuud NpPOrpaMmbl JUCHUIUIMHBI  TIPETYCMOTPEHBI: KaOWHET
COLIMANIbHO-TYMAaHUTAPHBIX JUCLUUIUIMH, YydeOHas ayauTopus Il TPOBEINCHHUS 3aHATUN
JCKIIMOHHOTO THUMA, 3aHATHH CEMHUHApCKOTO THWIIA, TPYNIOBBIX W WHIAUBHIYAJIbHBIX
KOHCYJIbTAIMM, TEKYyIIero KOHTPOJISI M IPOMEXKYTOYHOW aTTecTalli, OCHAIIeHHas HabopoM
JIEMOHCTPAIIMOHHOTO O0OPYIOBaHMS W y4eOHO-HATJISTHBIMU TIOCOOHMSIMH; y4eOHAsT ayIuTOpHs
JUISE  TEKYIIero KOHTPOJsSI Y TPOMEXKYTOYHOM  aTTecTallid, OCHAllleHHas Habopom
JEMOHCTPAIIMOHHOTO  O0OpyAOBaHMsT W  y4eOHO-HArJsAHBIMH —TocoOusiMU;  OMOIMOTEKA,
YUTAJIBHBIA 3]l C BBIXOJAOM B HHTEPHET; MOMEIICHHE ISl XpaHeHHUs] M MPOPUIAKTHIECKOTO
00CIy)KMBaHUsI y4eOHOTO OOOpYIOBaHMS; AKTOBBIM 3all; TOMEIICHHUE JII CaMOCTOSTEIbHOU
pabotsl, ocHameHHble B coorBeTcTBUU ¢ OIT CIIO no cnenmanbroctr 09.02.11 Pa3pabotka u
yIpaBJIeHUE MPOTPAMMHBIM 00eCTICUCHUEM

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 aHaJIM3a, reoMeTpus. | 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.

boromonos, H. B. Marematuka. 3agaun ¢ pemieHusMu: yuyeOHuk ans cno / H. B.
BoromoioB. - 2-¢ m3n. - Mocksa: IOpaiit, 2026. - 755 ¢ - 978-5-534-16211-0. - Tekcr:
anexTpoHHbI // UKO FOpaiit: [caiiT]. - URL: https://urait.ru/bcode/599028 (nata oOpatenus:
21.05.2026). - Pesxxum octyma: mo moJmucKe

5.2.2. DNeKTpOHHBIE PECYPCHI

MaremaTrka: anreOpa u Havajlla MaTEeMaTHYECKOTO aHajm3a, reoMerpus. ['eomerpws:
10-11 knaccel: 6a30BbIi U yrayonéHHbslit ypoBHu : yueObHuk / JI. C. AtanacsH, B. @. Byry3os,
C. b. Kagomres [u ap.]. — 12-e uzn. — Mocksa : [Ipocsemenne, 2024. — 288 ¢. — ISBN
978-5-09-112137-7. — TekcTt : DJNEKTPOHHBIA // DIEKTpOHHBIM pecypc LUPPOBOIA
oOpazoBarensHoit  cpenpl CIIO PROFo6pa3oBanue : [catiT]. @~ —  URL:
https://profspo.ru/books/132455
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Martemaruka: anreOpa ¥ Hadalla MaTeMAaTHYECKOTO aHaln3a, reomMeTpus. Anredpa u
Hayaja martematudeckoro anammsa. 10-11 kmaccel: 0a30BbI W yriyOJIEHHBIA YPOBHH :
yuebnuk / I1I. A. Anumos, 0. M. Konsrun, M. B. Tkauésa [u np.]. — 12-e uzn. — Mockaa :
[Ipoceemenue, 2024. — 464 c¢. — ISBN 978-5-09-112136-0. — TekcTt : 2JIEKTPOHHBIN //
DNeKTpOHHBINH pecype mudpoBoit oopazoBarenbHOl cpeasl CIIO PROFoOpa3zoBanue : [caifT].
— URL: https://profspo.ru/books/132452

Mepznsk, A. I'. Matemaruka. 'eometpust: 10 kinacc: yriryOaeHHbIN ypOBEHb : Y4eOHHUK
/ A. T'. Mepansk, 1. A. Homuposckuii, B. M. ITomsikoB ; mox pemakiueii B. E. Tlomonbckoro.
— 8-e m31. — Mocksa : IIpocsemenune, 2024. — 272 ¢. — ISBN 978-5-09-112260-2. —
Tekcr : AMEKTPOHHBIN // DAEKTpOHHBIM pecypc IudpoBoit obpazoBatenpHOM cpeasl CIIO
PROFo06pa3oBanue : [caiit]. — URL: https://profspo.ru/books/143859

Mepsnsik, A. I'. Maremaruka. ['eomerpus: 11 knacc: yrimyOn€HHBIN YPOBEHbB : YICOHHUK
/ A. T. Mep3nsk, [I. A. Homuposckuii, B. M. I[onsikos ; mox penakuueii B. E. ITogonsckoro.
— 8-¢ m31. — Mocksa : IIpocemenue, 2024. — 256 ¢. — ISBN 978-5-09-112261-9. —
TekcT : anekTpoHHBINH // DNeKTpoHHBIH pecypc mudpoBoit obpaszoBatenbHOi cpenbl CITO
PROFo6pasoBanue : [caiit]. — URL: https://profspo.ru/books/143860

5.2.3. JlonoJIHUTEIbHbIE HCTOYHHKH:

AnekcannpoB, A. JI. Maremaruka: anreOpa M Hadaja MaTeMaTHYECKOTO aHaIU3a,
reometpust. ['eomerpust 10 knace [Teket] : yaeOHuUK 17151 00111€00pa3oBaTEIbHBIX OPraHu3alui

yrnyonennsiii ypoBenb / A.JI. Bepmep, B.M. Pwokuk. - 4-e wu3n., MuHHCTEPCTBO
npocsemenus: Poccuiickoit @enepanuu. - Mocksa : Ilpocsemenue, 2020. - 271 c. : . ;
70x90/16. - ISBN 978-5-09-075902-1 (200 »k3.)

AnekcanapoB, A. JI. Maremaruka: anreOpa M Hayalla MaTeMaTHYeCKOrO aHaju3a,
reomerpus. ['eomerpus 11 «wmacc [Teker] : y4eOHUK uis  00mIC0Opa30BATEIBHBIX
opranuzanuii: yrinyonenusiii yposens / A.JI. Bepuep, B.W. Peokuk. - 5-¢ uzn., MunucrepctBo
npocsenienus: Poccuiickoit @enepanuu. - Mocksa : Ilpocsemenue, 2020. - 272 c. : un. ;
70x90/16. - ISBN 978-5-09-074444-7 (200 3k3.)

5.3. O0si3aTesibHOE MPOrPAMMHOE o0ecnevyeHne
1. Astra Linux Special Edition «Cmonernck», «Open»; PenOC ; OC "Anbt Pabouas cranmus"”
10; OC "Anbt O6pazosanue” 10.
2. MoiiO¢duc Crarmaptaeri 2, MoitOduc O6pazoBanue, P7-Oduc
ITpodeccuonanbusiit, MoitOduc Crannaptasiit 3, MoitOduc [Ipodeccnonanbhblit 3
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6. ®POH/I OHEHOYHBIX CPEI[CT!S JJIS ITIPOBEJAEHUSA TEKYIIET'O
KOHTPOJISI U MTPOMEXKXYTOYHOU ATTECTAIMUA ITO JUCIHUIIJIMHE
OYVIL. 03 «MaremaTuka»

6.1.IIACIIOPT ®OHJIA OIIEHOYHBIX CPEJCTB IO JUCIIMIIJIMHE
@OoH/I OLICHOYHBIX CPEACTB IPEAHA3HAYEH Ul KOHTPOJIL M OLIEHKU 00pa3oBaTeIbHBIX
JOCTIDKEHUH  O0ydYarouIuxcsi, OCBOMBIIMX mporpaMMmy yueOHoW aucuuiummasl  OVYIL.03
«Matemartukay crnenuanbHocTH «MH(pOopMamoHHbIe CHCTEMBI U IPOrpaMMHUpOBaHUE .
@oH/T OIICHOYHBIX CPEACTB pa3paboTaH B cooTBeTcTBUM C TpeboBanusmu OI'OC COO,
®I'OC CIIO u paboueit mporpammoit aucruiuinabel OYII. 03 «Marematukay.

B pe3ynbrate ocBoeHUS Y4eOHON NUCIUTUIHHBI O0YYaIOITHIICS TOJKEH:

Ymern:

e OIIEpUPOBATh OHATUSAMU: OIIPEENICHHE, aKCHOMa, TEOPEMA, CIIE/ICTBUE, CBOICTBO,

MPU3HAK, JOKa3aTEIbCTBO, PABHOCUIbHBIE (DOPMYITUPOBKHU; (POPMYIHPOBATH 0OpaTHOE U
IPOTUBOIOJIOKHOE YTBEP)KACHUE, IPUBOIUTH IPUMEPBI U KOHTPIPUMEPHI, UCIIOIb30BaTh METO
MaTeMaTUYeCKON MHIYKIUU; MPOBOJUTH JOKA3aTENbHbIE PACCYXACHUS NpPHU PEIIEHUHU 337ad,
OLIEHUBATh JIOTMUYECKYIO MIPABUIILHOCTh PACCYKICHUIA;

e OIIEPUPOBATh NOHATHUAMU: MHOXXECTBO, IIOJMHOKECTBO, ONEPALIUN HAJ] MHOKECTBAMU;
YMEHHE HCIIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT JuIsl ONMCAHHUS  pealibHbIX
IIPOLIECCOB U IIPU PELICHUH 33/]a4, B TOM YHCJIE U3 APYTrUX Y4eOHBIX IPEIMETOB;

e OIepUpOBaTh MOHATUAMU: Ipad, CBI3HBIN rpad, AepeBo, LUKI, Ipad Ha IIIOCKOCTH;
3a/laBaTh W OINMUCHIBATh Irpadbl pa3IMUHBIMM CIIOCOOAMH; MCHOJIb30BaTh Irpadpl MPH pELICHUU
3ajay;

¢CBOOO/IHO OIEPUPOBATh IMOHATHSMH: COYETAHUE, MEPECTAaHOBKA, YMCJIO COYETAHUM U
YUCIO NEePecTaHOBOK; OMHOM HpIOTOHA; MpUMEHATh KOMOMHATOpHBIE (AKThl U PACCYKIAECHUS
JUISL peIlIeHus 3a/]1a4;

e OIIEpUPOBATh MOHATUSAMH: HATypalbHOE YMCJO, LIEJI0€ YHCIO, OCTATOK [0 MOJIYJIIO,
pallMOHAJIBHOE  YMCJIO, UPPALMOHAIBHOE 4YMCIO, MHOXKECTBA HATYypaJbHBIX, LEJbIX,
paLMOHATIBHBIX, JEHCTBUTEIbHBIX 4YMCEI; MCIOJNb30BaTh NMPU3HAKU JEJIUMOCTH, HAaUMEHbLIMN
oOuMii nenuTenb W HauMeHbllee olllee KpaTHOEe, alropuTM EBKiMIa NMpu pelieHuu 3aaad;
3HAKOMCTBO C Pa3JIN4YHbIMH MO3UIIMOHHBIMU CUCTEMAaMHU CUUCIICHUS;

e ONEPUPOBATh TOHATHSMH: CTENEHb C LENbIM II0Ka3aTeleM, KOpPeHb HaTypaJbHOMN
CTETIEHH, CTENEeHb C PAllMOHAIBHBIM [TOKa3aTeJIeM, CTETIEHb C IEHCTBUTEIbHBIM (BEILIECTBEHHBIM)
nokasareseM, JIorapu(m 4ncia, CHHyC, KOCHHYC U TAHT€HC IPOU3BOJIBHOIO YNCIIA;

e OIIEpUPOBATh MOHATHSAMHU: TOXKIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHUI U HEPABEHCTB, PABHOCWJILHOCTh YpaBHEHHM, HEPABEHCTB U
CHCTEM, DalMOHAJbHBIE, UPPALMOHATIbHBIE, IOKa3aTelbHble, CTENEHHbIE, JIorapu(MUUecKue,
TPUTOHOMETPUYECKUE YpPAaBHEHUs, HEpPaBEHCTBA M CHCTEMbI; yMEThb pellaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C MIOMOILBIO PA3IMUHBIX MIPUEMOB; PEIIATh yPaBHEHUS, HEPABEHCTBA U
CUCTEMBl C MapaMeTpoM; MPUMEHSTh YpaBHEHUS, HEPABEHCTBA, MX CHCTEMbI Ui PEUICHHS
MaTeMaTHYeCKUX 3a7ady W 3aJad M3 pa3IMyHbIX oO0JlacTed HayKM W peaJbHOW JKU3HU;
ONepupoBaTh MNOHATUAMU: Tpaduk GyHKUIUM, oOpaTHass (QyHKUMSA, KOMIO3UIMUS (QYHKIHMH,
auHeWHas (YHKUMA, KBaJpaTudHas (QYHKIUS, CTeleHHas (YHKLUUS C LEJIbIM IOoKa3aTeleM,
TpUrOHOMETpHUecKkue (PyHKIMHU, OOpaTHbIE TPUTOHOMETpUYECKHE (DYHKLIMHU, TOKa3aTelbHas U
norapudmuueckas GyHKIMHM; YMEHUE CTPOUTH I'papuKu (PYHKIMH, BBIIOIHATE IPeoOpa30oBaHUs
rpadgukoB (QyHKUMHA; UCHOIB30BaTh TrpapuKud (QYHKIUM Ui W3Y4eHHS MPOLECCOB U
3aBHCUMOCTEH TpU pElIeHUH 3aJad U3 JIPYTuxX Y4eOHBIX MPEIMETOB M M3 PEajbHOMN >KHU3HU;
BbIpaxaTh (OpMyJIaMH 3aBUCHMOCTH MEXJy BEIMYMHAMHU; YMEHHE CBOOOJHO OIEpHUpPOBATh
HNOHATUSAMH: YETHOCTh (YHKLWH, HNEPUOJUYHOCTh (YHKIMHM, OTPAHUYEHHOCTh (DYHKIIHH,
MOHOTOHHOCTh (QYHKIIMHM, O3KCTpeMyM (yHKIMM, HauOoiblllee W HaUMEHbIIee 3HAYCHUS
(GYHKLIMU HAa IPOMEXYTKE; YMEHHE POBOIUTH UCCIeoBaHue (GYHKINU; YMEHHE HCIIOJIb30BaTh
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CBOWCTBA U TpapuKu (PyHKIMH U1l pelIeHusl ypaBHEHUH, HEPABEHCTB U 3a/1a4 C IMapaMeTpaMu;
n300pakaTh Ha KOOPJIWHATHOM TIJIOCKOCTH MHOXKECTBA PEIICHUA YpaBHEHUM, HEPABEHCTB U UX
CHUCTEM;

eONEPUPOBATh TOHATUSAMU: IOCIEAOBATEIbHOCTh, apupMeTHUecKas Mporpeccus,
reoMeTpuyYecKasi Mporpeccusi, OCCKOHEYHO YOBIBAIOIIAs T'€OMETpPHUYEcKas MpPOTpeccusi; yMeTb
3aJ]aBaTh MOCJIEI0BATEIILHOCTH, B TOM YHUCIIE C TIOMOIIIbIO PEKYPPEHTHBIX (POPMYII.

3HaTh:

® [IOHATUSA: KOMIUIEKCHOE YMCIIO, CONPSIKEHHbIE KOMIUIEKCHBIE 4YHCIA, MOIYJIb U
apryMeHT KOMIUIEKCHOIO 4uciia, (opMma 3allUCH KOMIUIEKCHBIX 4YHcen (reoMeTpuyeckas,
TPUTOHOMETpHUYECKasi M anredpandeckas); apupMETHUECKHE JeHCTBUS C KOMIUIEKCHBIMU
YK CJIaMU; UCII0Ib30BAHNE KOMIUIEKCHBIX YHCEIT;

J MOHATHUS: CpeAHee apu(MeTHYecKoe, MeIUaHa, U HauMEeHbIlee 3HAUYCHUs, pa3Max,
JUCIIEPCHs], CTAaHAAPTHOE OTKIOHEHHE JIJIs1 OIIMCAHUS YUCIIOBBIX IaHHBIX;

e(OpPMYIIBI CIOKEHHUSI U YMHOXXEHUSI BEPOSTHOCTEH, (OPMYIy IMOJHOH BEpOSATHOCTH,
dopmyny bepnymin, koMmOuHaTopHble (akThl M (GOpMyNbl; CcioydaiiHas ~BEJIMYMHA,
pacopenelieHne BEpOsATHOCTEW, MaTeMAaTUYECKOEe OXKHMJaHUE, JUCIEepCHs U CTaHJapTHOE
OTKJIOHEHUE CIy4ailHOI BeNWYMHBI, (QYHKIMHU paclpeleleHuss U IUIOTHOCTH PaBHOMEPHOTO,
[I0KA3aTeIbHOIO0 ¥ HOPMAJIbHOIO PACHpENeIeHUN; YMEHUE UCIOIb30BaTh CBOMCTBA U3YyUEHHBIX
pacripenenieHuil Ui peuieHus 3aiad; MOHSTHS: 3aKOH OOJBIINX YHCEN, METOJbI BRIOOPOYHBIX
HCCIICIOBaHUM;

®  [IOHATHUSA: TOYKA, IPSIMasi, IIIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUM yroJl,
JIBYIPaHHBIN yrojl, TPEeXI'paHHBIN yroJj, MepeceKarolecs, napaulelbHble U CKpellnBaoLIecs
IpsiMble, NAPaUIEIbHOCTh U TEPHEHAUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, Yrojl Mexay
OPSAMBIMH, YTOJI MEXKAY MPSIMON U IIOCKOCTBIO, YIOJ MEXIY INIOCKOCTAMH; (aKThl U TEOPEMBI
IUITAHUMETPUM; : MHOTOTPAaHHUK, CEYEHHE MHOIOIPAaHHUKA, IPaBUJIbHBIA MHOIOTPaHHUK,
npu3Ma, nupamuia, Gurypa u NOBEpXHOCTh BpallleHus, IUIMHIP, KOHYC, map, chepa, pa3BepTKa
MIOBEPXHOCTH, CEUYEHUs KOHyCa M IWIMHJIpPA, MapajljielibHble OCH, CEYEHME I1apa, IJIOCKOCTb,
Kacaromasicsi cdepbl, LWIMHApPA, KOHYCa, MpPSIMOYIrOjlbHas CUCTEMa KOOPAMHAT, BEKTOD,
KOOpJMHAThl TOUYKH, KOOPJUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA Ha YHUCIIO,
pasyiokeHHe BeKTopa Mo 0a3ucy, CKaJlsipHOE MPOU3BEJICHHE, BEKTOPHOE IMPOU3BEICHHE, Yroil
MEXJly BeKTOpamu; MaTpuua 2 X 2 u 3 X 3,0mpelenuTenab MaTpUIlbl, FTEOMETPUUECKUNA CMBICI
ONPEACIIUTENS.

OcCBOUTH 00III1IE KOMIIETEHIIUN

Kon HaumMmeHnoBaHue 001X KOMIETEHIIUMA

OK 01. Beibupate  cmocoObl  pemieHuss  3agad  Ipo(eCCHOHATBHOW  JESITeNbHOCTH,
MIPUMEHUTEIBHO K PAa3JIMYHBIM KOHTEKCTAM

OK 02. Hcnonb30BaTh COBPEMEHHBIE CPEACTBA IIOMCKA, AaHAIM3a M HWHTEPIPETALUU
uHpopmanui u  WHGOPMAIIMOHHBIE TEXHOJOTHU JUIS  BBIMIOJIHEHHS  3a/a4
poecCHOHANBEHOM e TENbHOCTH,

6.2. MEPEYEHb KOHTPOJIMPYIOIINX MEPOIIPUATHUM 1151 TIPOBEJEHUS
TEKYIIETO KOHTPOJISA U MPOMEXKYTOYHOM ATTECTAIIUA

[lepeueHb KOHTPOIUPYIOIIUX MEPOINPUATUN AJi MPOBEACHUS TEKYILIEr0 KOHTPOJIS IO
mucrnmmmae OVYII.03 «MatemaTnkay.

Texkymmii KOHTPOJIb

Homep

IIpakTHyeckue dopmupoBaHue
ceMeCTpa | TectupoBaHue Omnpoc P Hoxnan pMup

3alaHusA nopr¢oamno
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1 + + + +
2 + + + +
IlepeyeHp KOHTPOJIUPYIOIUMX MEPONPUATHN I INPOBEACHUS IPOMEKYTOYHOMU
arrectanuu o mucuuiuimge OVYIL.03 «Marematukay.
IIpoMe:xxyTouHasi aTTecTanus
Homep
IIpomexyTouHoOE 3auer ¢
cemecTpa KypcoBas padora P y . JK3aMeH
TeCTHPOBaHME OLICHKOM
2 +

6.3. PE3YJIbTATbBI OCBOEHUSA JTUCIUIIJIMHBI

Pesynomamol 0dyuenun

Kpumepuu OUECHKU

Memoowl ouenku

- IGMOHCTpAITUs 3HAHUH U

Tekyiuii KOHTPOJIb B

Ymersn: YMEHUH BBIIOJIHATh (dopMe OLIEHKH

peliath MPHUKIAJHBIC 3aa4yd B | TpeOyeMble pacyeThl U pe3yIbTaTOB

obacTu poeCCHOHAILHON | COCTABIIATH HEOOXOIUMBIE MPAKTUYECKUX 3aHITHI.

JeSITEIbHOCTH. JIOKYMEHTBHI. [TpomexyTouHbIi
KOHTPOJIb B hopme
KOHTPOJBbHON paloTHI,
KOJUIOKBUYMA,
WHIUBUIYAIbHOTO
3a/IaHMsl.

3HaTh: - IEMOHCTpaLys 3HaHUN U Tekywmuii KOHTPOJIb B

- 3HAUYCHHE MaTeMaTUKHU B | YMEHHI BBIMOJIHATD ¢dbopme OleHKH

podeCCHOHAIBHOM JIEATEIBHOCTH U | TPEOYyeMble PacueTsl U pe3yJIbTaToB

nipu ocBoenuu [1T1ICC3 COCTaBJISTh HEOOXOAMMBIE MPAKTUYECKUX 3aHITUH.

- OCHOBHBIE MaTeMaTUYeCKHe | JOKYMEHTBL. [IpomexxyTouHBIN

METOAbl  PEIICHHS  MPUKIAJHBIX KOHTPOJIb B popme

3a/1a4 B 00s1acT podheccuoHambHOM
JESATEIIBHOCTH; - OCHOBHBIE MOHATHS
u METO/IbI MaTeMaTU4eCKOro
aHaJIn3a, JHUCKPETHOW MaTeMAaTHKH,
JIMHEWHOU anreopsl, TEOPHUH
KOMIUIEKCHBIX qrucedl, TEOpUU
BEPOSITHOCTEM M MaTeMaTH4YECKON
CTaTUCTUKH OCHOBBI HMHTErPaJbHOIO
1 1 depeHnaIbHOro HCYUCICHUS.

KOHTPOJILHOM paboThl,
KOJIJIOKBUYMA,
WH/IUBUYaJIbHOTO
3aJJaHus.

6.4. OIMCAHUE MOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUSI
KOMIIETEHIIUHM HA PA3JIMYHBIX DTAIIAX UX ®OPMUPOBAHMUSI,
OINMUCAHUME LHIKAJI OHEHUBAHUA.
Texkymuii KOHTPOJIb 3HAHUI MpeAcTaBiIsgeT COOOH KOHTPOJIb OCBOEHHUS MPOTPAMMHOIO

Marepuasa y4eOHOW JHUCIMIUIAHEI,

C ILCIbIO

CBOEBPEMEHHOM KOppeKUHUu OO0ydeHHUs,

aKTHUBHU3ALMH CaMOCTOSATEIbHOM pa6OTLI " IPOBCPKU YPOBHHA 3HAHUH U yMCHI/Iﬁ o6yqa101u1/1xc;1,

c(hOpMUPOBAHHOCTH KOMIIETCHITHH.
IIpome:xxyTounas

arTrecranus

o  JUCHUIIIINHEC

IIO3BOJIACT

OICHUTL  CTCIIC

BBIPAXEHHOCTH (CPOPMHUPOBAHHOCTH) 0OPA30BATEIBHBIX PE3YIbTATOB!

Hb
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HaumeHoBaHMe pa3jesioB
TH KOHTPOJIBHOIO 3aJaHUA
AUCHMIIIMHBI
1 2
Paszgea 1.IloBTOpeHue kypca Bormpocsl k Bormpocs! k TectupoBanue,
MATEeMATHKHU OCHOBHOM HIKOJIbI | DK3aMEHY YCTHOMY OIIPOCY JOKJI1a/
[IpakTnueckue
3a/1aHUs
Pa3nen 2. [Ipsimble U mitockocTu | Bonpocks! k Bormpocs! k TectupoBanue,
B npocrpancrBe. Koopamuarel | 5K3aMeHY YCTHOMY OIIPOCY JOKJIa/
H BEKTOPbI B IPOCTPAHCTBE [IpakTruueckue
3a/1aHUs
Pa3znea 3. OcHoOBBI Bormpocsl k Bormpocs! k TectupoBanue,
TPUTOHOMETPHH. JK3aMEHY YCTHOMY OIIPOCY JOKJIa/
Tpuronomerpuuyeckue [IpakTruueckue
GyHkumu 3aJaHus
Pasznea 4. [IpousBoanasi u Bomnpocs! k Bomnpocs! k TectupoBanue,
nepBoodpa3Has PyHKIUH JK3aMEHY YCTHOMY OIIPOCY JOKJIa/
[IpakTnueckue
3a/1aHUs
Paznen 5. MHOTOTPAHHUKY | Bomnpocs! k Bomnpocs! k Tectuposanue,
TeJia BpalleHus: JK3aMEHY YCTHOMY OIIPOCY JOKJIa/
[IpakTuueckue
3a/1aHUS
Pa3nen 6. Crenenu u KOpHH. Bomnpocs! k Bomnpocs! k TectupoBanue,
CrenenHasi, noka3zatejbHasi U JK3aMEHY YCTHOMY OIIPOCY JOKJIa/
Jorapupmuyeckasi QyHKIUHHU IIpakTHueckue
3a/1aHUs
Pa3pnen 7. DiieMeHTHI TEOpUH Bomnpocs! k Bomnpocs! k TectupoBanue,
BEPOATHOCTEH U JK3aMEHY YCTHOMY OIIPOCY JOKJIa/
MaTeMaTH4YeCKOil CTATUCTUKH IIpakTnueckue
3a/1aHUS

6.4.1. KOMIUVIEKT OHEHOYHbBIX CPEACTB JUIA TEKYIIEI'O KOHTPOJIA

Texymuii KOHTPOJIb 3HAHUN NPEICTaBISIET COOONW KOHTPOJIb OCBOEHHUS MPOTPAMMHOIO
Mmarepuaiga y4yeOHOM JUCHMIIMHBI, C LEJIbI0 CBOEBPEMEHHOM KOppeKUuH OOy4yeHHs,
aKTHUBM3AIMM CaMOCTOSITENIbHON paboThl U MPOBEPKU YPOBHS 3HAaHUU M YMEHHI 00ydaromuxcs,
c(OPMHPOBAHHOCTU KOMIIETEHIIMHA. Pe3ynbTaThl TEKyIIEro KOHTPOJS 3aHOCATCA B KYPHAaJbl
y4eOHBIX 3aHSATHH.

@DOopMBI TEKYILETO KOHTPOJIS 3HAHHUM:
- onpoc (yCTHBIN);
- TECTUPOBAHHUE;
- BBINIOJTHEHUE NMPAKTUYECKUX 3a/IaHUM;
- HaIlMCaHUE JI0KJIa/10B.

[IpopaboTka KOHCTIEKTa JIEKIIUI U y4eOHOU JIUTepaTypbl OCYIIECTBISETCS CTyIEHTaMH B
TE€YEHHE BCEro NEPUOAA OCBOCHHMSI TUCLUIUIMHBI I10CJIE U3YUEHUSI HOBOM TEMBI.

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

[IpenogaBaTens mpoBepsieT MPAaBWIBHOCTH  BHIOJHEHUS  MPAKTUYECKHX  padoT
CTYJEHTOM, KOHTPOJUPYET 3HAHME CTYAEHTOM IPOHAEHHOTO Marepuajla C IOMOUIbIO
KOHTPOJIbHBIX BOIIPOCOB UJIU TECTUPOBAHUS.
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Bomnipocsl 11 TeKynero KOHTPOJisi 3HaHU# (YCTHBIH 01Mpoc)

1. Matpuubl, 1eiicTBUS HaJ MaTpULAMHU.

2. Onpenenurenu 1-ro, 2-ro, 3-ro nopsiakos. [IpaBuio TpeyroJbHUKOB.
3. Onpenenurenu n-ro nopsijaka. Teopema Jlamnaca.
4. ObpartHas MaTpuiia. AJITOPUTM HaXO0XIACHUS 0OpaTHON MaTpPHUIIBI.

5. Panr marpunpl. ANrOpUTM BBIUMCIIEHHS paHra MaTpULbl C IOMOIIBIO 3JEMEHTAPHBIX
npeoOpa30BaHUA.

6. Cucrema nuHEHHBIX ypaBHeHUH. Meton oOparnoit MaTpuisl. @opmynsl Kpamepa. Meron
l"aycca.

7. BEeKTOpBHI U ONlepalliy HaJl HUMH.
8. [Ipoekius BEKTOpa Ha OCh U €€ CBOICTBA.
9. lekapToBa npsIMOYyroJibHasi cUCTeMa koopauHart. [loynsgpHas cucreMa KoopAuHar.

10. CkansipHO€, BEKTOPHOE U CMEIIAHHOE MIPOU3BEACHUS BEKTOPOB.

11. [penen ¢pynkuuu B Touke. OCHOBHBIE TEOPEMBI O MPEJENax.

12. Ilpenen pyHKIMU IpH X, CTpeMsIIeMcsl K 06CKOHEUHOCTH. 3aMedarebHbIe TIpeneisl. Yuciio
e.

13. HenpepbIBHOCTh (YHKLIMH B TOYKE W Ha MPOMEXYTKe. Touyka HENpEephIBHOCTH (DYHKIIMH.
Touka paspeiBa ¢yHknun. CBOHCTBa HeNmpepblBHBIX (GyHKuuH. [lpupamnienue aprymenra.
[Tpupamenue pyHkuuu.

14. IlpousBognast pynkun. Juddepenunan pynkunu. I'eomeTpudecknii CMBICI TPOU3BOIHOM.
MexaHu4eCKui CMBICI IPOU3BOIHOM.

15. Tabnuua npousBoaHbIX. [loHaTHE crioxkHON QyHKIMH. [Ipon3BoiHAS CII0KHON (QYHKIIUH.
16. Cxema uccnenoBanus Qynkuuu. O6nacts omnpenencHuss GyHKIUH. MHOXKECTBO 3HAYEHUIN
¢yuakuuu. YeTHOCTh ¥ HeueTHOCTh (yHKumu. Hymu ¢yakmmn. [IpoMexxyTKi 3HaKOTIOCTOSTHCTBA
¢bynkuuu. Bospactanune u yObIBaHME (DYHKLMH, MPABUIO HAXOXKIEHUS IPOMEXKYTKOB
MOHOTOHHOCTH. TOYKH 9KcTpeMyMa (yHKIHUH, TIPABIIIO HAXOXKICHHUS SKCTPEMYMOB (PYHKIINH.
17. IlpousBomHele BpIcHIMX NOPsSAKOB. Du3nueckuid CMbICH BTOPOM  MPOM3BOAHOMN.
HccnenoBanue (yHKIMH C TIOMOIIBIO BTOPOI MMPOMU3BOIHOM.

18. IlepBooOpa3znas. Heonpenenenusiii uuTerpan. OCHOBHbBIE CBOMCTBa HEONPEJEIEHHOIO
MHTETpaa.

19. Tabnuua HeonpeaeIeHHbIX HHTETPAJIOB.

20. Meronpl MHTErpUpOBaHUS: METOJ| HEMOCPEACTBEHHOI'O HHTETPUPOBAHMS; METOJ 3aMEHBI
HEepeMEeHHOH (MEeTO/ MOJICTAHOBKH ); METOJT HHTEIPUPOBAHUS IO YaCTAM.

21. Onmnpenenennbiii uHTerpan. lloHartue wuHTErpanbHOl cymMbl. JlocTaTouHoe YyclloBUE
CYIIECTBOBaHMS ONPEEICHHOr0 HHTErpaia (MHTErpUpPyeMOCTH (DYHKIIMHN).

22. OCHOBHBIEC CBOWCTBA OMNPEICICHHOT0 MHTETpana. [ eoMeTpuuecKuil CMBICI OMPEAeIEHHOTO
UHTETpaa.

23. Mertoabl BBIYUCIEHUS ONpeNeseHHbIX uHTerpanoB. ®opmyna Herotona-JleiiOnuna. 24.
['eomerpuueckue u puU3nUECKre MPUIIOKEHHUS ONPEeICHHOI0 HHTerpaa.

25. @yHKIMY HECKOJIBKUX NIEpeMEHHBIX. YacTHbIE MPOU3BOAHBIE.

26. llonstne  nuddepeHumansHoro  ypaBHeHus. OOmee W 4YacTHOe  pellieHHe
muddepeHManbHOr0 ypaBHeHUs. HTerpanbHble kpuBble. 3agada Komu.

27. 3apaun, npuBoaduIre K AU QepeHInanbHbIM YPaBHEHHUSM.

28. Metoab! pemienus nuddepeHuanbHbIX YpaBHEHUH.

29. Ilonarue uncnoBoro psaa. CXoAUMOCTb U PACXOJIUMOCTb YUCIIOBBIX PSJIOB.

30. Heo6xoaumeIii mpu3HaK cXoauMocTH psiaa. [Ipusnak cpaBuenus. [Ipusnak JlamamGepa.
31. Ilonsarue 3Hakouepenyroerocs psaaa. Ilpuznak cxogumoctu JleitbHuma.

32. AGcomtoTHAs M YCIIOBHAs! CXOJIMMOCTh 3HAKOTIEPEMEHHOTO Psija.

33. ®ynkuuoHanmbHble psaabl. CreneHHble paabl. OONMACTh CXOIUMOCTH CTENEHHOTO psfa.

Paznoxenune anemMeHTapHbIX QYHKIUH B psig MakiopeHa.
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34. Tlonsatue coObiTHs. JlocTOBEpHBIE, HEBO3MOXHBIE, COBMECTHBIE, HECOBMECTHBIE,
MIPOTUBONOJIOXKHBIE coObITHs. Kitaccuueckoe onpeneneHne BEpOsITHOCTH.

35. Teopema cioxxenus BepossTHOCTEH. TeopeMa yMHOKEHUS BEPOSITHOCTEH.

36. CnyudaiiHass Benu4uHa. JIUCKpeTHass W HENpEpbIBHAS CIy4alHbIE BEJIMYMHBI. 3aKOH
pacripesiesieHus] JUCKPETHON ClIy4ailHOW BenuuMHBL. MHTerpanpHas (QyHKIMS pacHpeaeieHUs
HEMPEPHIBHOW CIIy4ailHON BEJIUYUHBI.

37. MareMaTH4ecKoe OKUJaHUE TUCKPETHOM CIIydyaliHOM BEIMYMHBI.

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

IIpumepHasi TeMaTHKa I0KJIa10B
. AIrOpUTMBI U3BJICYEHUS KOPHA N-U CTEIICHMU.
. AIrOpuUTMBI pelIeHns T0Ka3aTeIbHbIX YPAaBHEHUI U HEPABEHCTB.
. BekTops! B ipocTpaHcTBE
. Bece 3aranku u npumenenue byreuiku Kneina.
. 'eomerpuueckue (opMbl B UCKYCCTBE.
. F'eomerpus JIo6aueBCKOTo Kak MpUMEp aKCHOMAaTHYECKOH TEOPHH.
. I'padbl 1 ux ncnonabp3oBaHue
. I'padpl 1 X mpuMeHEHHE B apXUTEKTYpeE.
. EcTb 1 ¢m3nyeckuii cMbICI B IPOU3BOIHON U 1EPBOOOPA3HOM?
10. 3aragku L{ukmonmasr.
11. 3aragounsie rpaduxu
12. 3aramounsrii Mup (pakTaioB
13. 3amaun MEXaHMYECKOTo IPOUCXOKACHUS (T€OMETpUs Macc, SKCTpeMasIbHbIE 3a/1a4H).
14. 3nakomcTBO ¢ Tpadamu
15. MHTerpan u ero npMMEHEHUE B )KM3HU YEJI0BEKa.
16. Ucnonp30oBanue U puMeHeHHEe Au(PepeHIHaTbHBIX YPaBHEHUH.
17. Mcionb3oBaHue MaTpUL] IPY PELIEHUH SKOHOMUYECKUX 3a/1a4.
18. UccnenoBanue neHThl MEOMyca 1 €€ CBOMCTB: TOMOJIOIMYECKUNA KYpbe3 WIN yIUBUTEIbHOE
OTKPBITHE B MUPE HAYKHU?
19. KommuiekcHbIE Uncia U UX pojib B MaTEMaTHKeE
20. JIuct MeOuyca - yIuBUTENIbHBIH 00BEKT UCCIIEAOBAHMS.
21. Jlorapupmuyeckast GyHKIMS U €€ IPUEHEHNE B )KM3HH YeJIOBEKa.
22. Marudeckue KBaJpaTbl
23. Maremaruka B apxutektype. [naronoBsl Tena. CUMMETpHS M TApMOHUST OKPYKAIOIIIETO
MUpA.
24. Maremartuka Ha IIaXMaTHOM JTOCKe.
25. Maremarudeckas JIOTUKa U €€ JOCTHKECHHUS.
26. MareMaTuueckue pacCyXI€HHs U JI0Ka3aTeIbCTBA B MaTEMAaTHKE.
27. Marpuua u ee IpMMEHEHNE.
28. MarpuyuHast anredpa B 5KOHOMHUKE.
29. Metoa MareMaTH4eCKOW HHAYKIIMM U €r0 IPUMEHEHUE.
30. MeTonb! pelieHrst UTPOBBIX 3a/1ad.

0N DN KW~

Ne)

IIpuMepHBbIi NepedyeHb NPAKTHYECKUX 3aJaHH 110 AUCHUILIHHE

Tect no pazaeny «Aaredpay»

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

Fuwis
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2
3

-4
2. Boruuciure: sin30° - cos60° — sin?45°

25in30°-cos0°

4. BEIUUCIATE.
o tg309-sin60°

5. Haiinute Hanbosblliee M1 HAUMEHbIIEE 3HaU€HNE BhIpaXXeHUsI: |2 — 3cos|
- [1;5]

- (-1;5)

- [5:-1]

- [-oos1]

6. Haiigure 3naueHue Belpaxenus: cos36° + sin?18°

-sin?18°

-c0s?18°

-sin2«a

-1

5

a a6
7. YIIpOCTUTPH BEIpaKEHUE < — - Tl)
alZ a6

-a

- a8

-0

9. Ykaxure MpoOMeXyTOK, COAEpK AU KOPEHb YPaBHEHHUS 3x*5 =81
- (-1; 0]

-(0; 3]

-(3; 4]

- (4;+00)

10.Pemmte HepaBeHCTBO logr (3x +2 ) <=logz (x—1)
- (-2/3; 4+ )
- (-o0; - 2/3]

23



-[-1,5;-2/3]
- pEILLIEHU I HEeT

11. YkakuTe IpOMEeXyTOK, KOTOPOMY IIPUHAUICKUT KOpeHb ypaBHeHus 1004 (4 —x ) + loga X =

12. Haiigure 4ucio 1esbIX OTPULIATEIbHBIX pelIeHui HepaBeHeTBa Ig (x +5) <=2 —1g 2

1
-(-3;-1)
-(0;2)
-[2;3]
-[4,8]
-1

-0

-2

- (-5)

13. YKaknTe IPOMEKYTOK, COJCpPKAINi KOPeHb ypaBHeHus 4°% & = 64
- (- 0; -3]
- (-3;-2]
-(-2;0]
-(0; 3]

14. Haliqute kopHu ypaBHEeHUsT X + 1 =+ —3x+ 25.
-3

-(-3u )

-3

-8

15. ®ynkuus y = log 4 (X — 6) siBnsiercs:
-BO3pacTaronien

- yOBIBaromei

16. CpaBnure: logog 5 ulogog 12

->

- <

17. Pemmre ypaBHenue: logs X = 2.

-3

-36

- 64

-6

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

-25

-2

-5

19. Pemnre ypaBHEHME ZSinE . cos% -1=0.
- % +mn,n€Z

-m+4nmn,n € Z

- % +mn,ne’z

- g +nmtnn€e’z

20. Pemre HepaBeHCTBO 81 > 9174%
- (=0;0,75)

- (0,75;+00)

- (—00; —0,25)

- (—0,25;+0)

21. Pemennem ypaserus COS(X +37) =0

ABJIIACTCA:
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%+2nk,k€z

_2dk,kez

£+Jzk,k€z
2

T+ 2k, kez
1+tg°c

2
+
22. Pe3ynbpTaToM yIpoIIeHUs BhIPAKEHUS I+cg'a gppgerca:

-0
-ga

_l+tga

_tgla

23. lleHTpanbHbIA YroJi, ONHUPAKOUIMKCS HA Jyry, JUIMHA KOTOPOrO0 paBHA paguycy

OKPY’KHOCTH, HA3bIBACTCA YIJIOM B ... paandaH.

24. YcTaHOBUTH COOTBETCTBHS (POPMYJI CIIOKEHUS TPUTOHOMETPUUECKUX (PYHKIIMIA:
1) cos(az - ) a) sin ¢ -cos 5 - cosa sin £
2) cos(a + f7) 6) sin @ -cos /3 + cos« -sin 3
3) sin(a + £) p) OS¢ COS p - sina -sin S
4) sin(a - ) r) Cosa cos f# +sina -sin f#
-1)-r, 2)-8, 3)-0, 4)-a
- 1)-a, 2)-1, 3)-0, 4)-a
- 1)-r, 2)-8, 3)-a, 4)-6
-1)-1, 2)-a, 3)-0, 4)-B
25. YcTaHOBUTH COOTBETCTBHE MEXKAY BHIPAKCHUSIMH U PE3yabTaTaMU:
7

3) 3 B) 2
257w 1
g— -=
4) 4 r) 2

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

26. PacmionoxuTe B mopsike Boszpactanus: V6, /30 u V10,
- V10,36, /30
- ¥6,3/30,V10
+4/30,¥10,¥6
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- V6,4/10,/30

27. Haiinure kopeHb ypaHenus (12)*0=4%

28. Berunciure cos 120°-tg315°.

- (-1’5)

-4

-0

-2

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

30. Beruuciute sin 210°+tg225°.
-3

-2

-0,5

-0,2

Tect o pasgeay «I'eomerpus»

1. Kakue u3 crneayrommx yTBepKIAeH! BEpHbI?

- [Ipou3BeieHMEM HEHYJIEBOTO BEKTOPa a Ha YMCIIO K Ha3bIBaeTCs TAKOM BEKTOP b, uto |I;| = |k| -
|dl.

- JIt000ii BEKTOp MOXKHO Pa3I0kKHUTh IO ABYM JIPYI'MM HEKOJUIMHEAPHBIM BEKTOpPaM.

- B paBHOOenpeHHOW Tpanmenmuyu BEKTOPHI, COIEpIKAIlME OCHOBAHWS, COHANpPaBIEHBI  C
BEKTOPOM, COAEPIKAIIUM CPEIHION0 JINHUIO.

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

2. Kakue u3 crenyomux yTBepKAeHUN BEpHBI?

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

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

- B uersipexyromsauke ABCD  AB = DC, touka K- cepequna AB. Ipsvas DK mepecexaer
npsimyto BC B Touke N. Torna He ABIsIOTCS KOJUIMHEAPHBIMU BEKTOPHI BKuDA.

- A(-3;-1); B(2;-4). Torna mmHa otpeska AB= 15.

3. Kakue u3 cneayronmx yTBepKIeHNN BEPHBI?

-13 BexTopos MN; PQ; MP; QP; NM; AB BIISIOTCS POTHBOIMOJIOKHBIMK BeKTOPhI PQ 1 QP.

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

- BexTopbI @ M k - @ MPOTHBOMOIOXKHO HANpaBIeHbl, eciau K<0.

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

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

- IBE O0IIMX TOYKHU

- TP OOIKX TOUYKHU

- OJIHY OOIIYIO TIPSIMYIO

- OZIHY OOIIIYIO TOUKY

5. YIJIOM MeXy HaKJIOHHOM U IUIOCKOCTBIO Ha3bIBAIOT...
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- YIOJI MEX/1y HAaKJIOHHOM U MEePIEeHIUKYISIPOM

- YIOJI MEXAY IPOECKIMEN U NEPIEHANKYIIPOM

- YIOJI MEXAY HAKJIOHHOM U €€ MPOEKIUEN

- YIOJI MEXAY HAaKJIOHHOM U MPSIMOM B INTIOCKOCTH

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

- TpU NapaJUICIbHbIC MPSAMbIE

- TPU NOMAPHO NEPECEKAIOIINECS PAMbIE

- YETHIPE TOUKHU

7. IlpsiMas nepecekaeT MI0CKOCTh, €CIIH NMPAMAst U INIOCKOCTb. . .
- HE UMEIOT HU OJTHOU OOIIeH TOUYKH

- IMEIOT JBE O0IIHE TOUYKH

- IMEIOT TOJILKO OJIHY OOIIYIO TOUKY

- IMEIOT TPU OOILIUX TOUKH

8. He siBnsieTcs paBUIIbHBIM MHOTOI'PaHHHUKOM:

- IPABUJIbHBINA TETPA3IP

- IpaBWJIbHAS [IPU3Ma

- IPABWIBHBIN JOJIEKad 1P

- IPABWJIBHBINA OKTa’Ap

9. BepHoe yTBepxKICHHE:

- BBIITYKJIBIII MHOTOI'PaHHUK Ha3bIBA€TCS IIPABUIILHBIM, €CJIA €r0 ITPaHU SIBIISIFOTCS IPAaBUIIbHBIMU
MHOT'OYI'OJIbHUKaMU C OJJHUM U TE€M K€ YUCIIOM CTOPOH U B KaX/101 BEpIIMHE MHOIOI'PaHHUKA
CXOJIUTCS OZIHO U TO XK€ YHcio pedep

- IpaBWJIbHASI TPEYTOJIbHAS MUpaMuUa U MPaBUIbHBIN TETPa3lp — ATO OJIHO U TO ¥Ke

- TUIOIIAh OOKOBOM MOBEPXHOCTH MUPAMU/IBI PaBHA IPOU3BEACHUIO TIEPUMETPA OCHOBAHHS HA
BBICOTY

10. BricoTa 60K0BO¥ I'paHu IPABUJILHOM NMUPaMU/JIbl, IPOBEICHHAS U3 €€ BEPIINHbI, HA3bIBACTCS
- TMaroHaJiblo

- MeJUaHOU

- anoemoit

11. CBoMCTBO MUpaMMIbL: €CIIH JIBE€ TPAHU MUPAaMUbI NEPIICHIUKYIIIPHBI OCHOBAHUIO, TO UX
JIMHUS TIEPECEUEHUS SBIISAETCS

- BBICOTOM NMMPAMHM/JIBI

- anoeMoi upaMHU/IbI

- paguycoM OKPYKHOCTH, OITMCAHHOM OKOJIO OCHOBAHUS

12. Ecnu 6okoBble peOpa npu3Mbl HepIEeHANKYIIPHBI OCHOBAHUIO, TO IPU3Ma SIBIISIETCS:

- HAKJIOHHOHU

- IPaBUJIBHOU

- IpsIMOM

- BBIIIYKJION

13. Y npusmbl 60Kk0BBIE pebpa:

- paBHBI

- CHMMETPUYHBI

- apaJijIeNIbHbI U PaBHBI

- apaJijIeNIbHbI

14. Teno, cocrosiuee U3 AByX KPyroB U BCEX OTPE3KOB, COEIUHSIONINX TOUKH KPYTOB
Ha3bIBACTCS:
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- KOHYCOM
- mapom

- HAJTUHIPOM

- chepoii

15. Otpe3ku, COeNUHSIONNE TOYKH OKPYKHOCTEH KPYTOB, HA3bIBAIOTCS:
- TpaHsAMU TUIHH]pA

- 00pa3yoUMMH IUIUHAPA

- BBICOTAMU IIWJIMH]IpA

- IePHEeHAUKYISIpaMu IIMIIHHpA

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 cm3

-S=75cm2

18. Y xyba Bce rpaHu:

- IPSIMOYTOJTbHUKHU

- KBa/IpaThl

- Tpamneuuu

- poMOBI

19. BricoTta mupamMu/ibl SIBJISIETCS:

- OCBIO

- MeIUaHOU

- IEPICHIUKYISIPOM

- anohemont

20. Temo, cocrosIiee U3 IBYX KPYTrOB M BCEX OTPE3KOB, COCTUHSIONIUX TOYKH KPYTOB
Ha3bIBAETCS:

- KOHYCOM

- IIapom

- UAJTUHAPOM

- chepoit

3aganus no pasaeny «Teopusi BeposiTHOCTEi»

1) buatnonuct 8§ pa3 crpenser Mo MHUIIEHSIM. BepoaTHOCTh MomnajaHus B MUIIEHb MPHU OJHOM
BbicTpene paBHa 0,65. Haiinute BeposTHOCTH TOro, 4TO OMATIOHHUCT MepBble 4 pasza moman B
MHUIIIEHH, a MIOCJIEIHNE YEThIpE IPOMaxHyJicsa. Pe3ynbrar OKpyriuTe 10 COTHIX.

2) BeposITHOCTH TOTO, YTO HOBBIM CKaHep MPOCIYXUT Oousblie roaa, paHa 0,94. BepostHOCTh
TOTO, YTO OH IMPOCIYKUT OoJjble ABYyX JjeT, paBHa 0,87. HaiimuTe BEepoOsSTHOCTH TOTO, YTO OH
IPOCITY’KUT MEHBIIIE ABYX JIET, HO OOJIBLIE rofa.

3) Kosb6oit J[oH mnomagaer B MyXy Ha cTeHe C BepoaTHocThio 0,7, eciau cTpensieT u3
IPUCTPEISIHHOTO peBoJbBepa. Ecian J[)KOH cTpenseT U3 HeNpUCTPENTHHOIO PEBOJIbBEPA, TO OH
nomnajgaer B Myxy ¢ BepostHocThio 0,2. Ha crone nexut 10 peBoiabBEpOB, U3 HHUX TOJIBKO 5
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npuctpensiaabie. KoBOoit [[KOH BUIUT Ha CTEHE MyXY, HayJady XBaTaeT NEepBbId MOMABIIMNACS
PEBOJIBBEP U CTpeIIsieT B Myxy. Haliiure BEpoATHOCTB TOTO, YTO J[>KOH MpOMaxHETCS.

4)Ilepen nayaniom GpyTOOIBHOTO MaT4a CyJbsi OPOCAET MOHETKY, YTOOBI ONPEACIUTh, Kakas U3
KOMaH]l HayHET urpy ¢ Mauom. Komanna «buosor» urpaer Tpu maTda ¢ pa3HbIMU KOMAHJIAMH.
HaiiguTe BeposITHOCTB TOTO, 4TO B 3TUX Hrpax «brojory mpourpaeT kpeduii pOBHO OJIUH pa3.

5) Ha pok-¢ectuBane BBICTYNAIOT TPYIMIbI — MO OJHOW OT KaXJAOW M3 3asBJICHHBIX CTpPaH.
[Topsinok BwICTyIIEHUS omnpenensercs xpeduem. KakoBa BEpOATHOCTb TOro, 4TO TpyMNna U3
®panmuu Oyner Beictynath mocie rpynmnsl U3 CIIA u nmocne rpynnel u3 Kananei? PesynbraT
OKPYIJIUTE J10 COTBIX.

6) Ilpu apTusuiepuiickoli cTpenbOe aBTOMaTHYECKas CUCTEMa JeslaeT BhICTpen mo 1enu. Eciaum
1LIeJIb HE YHUUTOKEHA, TO CUCTEMA JEJaeT OBTOPHBIN BBICTPEIL. BBICTpENbl MOBTOPSAIOTCS 10 TEX
nop, Moka Iesib He OyleT yYHUYTOXKEHAa. BeposTHOCTh YHUYTOXKEHHS HEKOTOPOW WeNH IpU
nepBoM BeicTpesie paBHa 0,2, a mpu kaxjaom mnocienyomeM — 0,9. CKOJIBKO BBICTPENOB
noTpedyeTcs 171 TOro, 4YTOObI BEPOATHOCTh YHUUTOKEHUS 1eu Obiia He Menee 0,957

7) UtoObl pOMTH B CIEAYIOUIMA KPYI COPEBHOBaHHM, QyTOOIBHON KOMaHAE HYXHO HaOpaTh
X0Ts OBl 7 OUKOB B JBYX urpax. Eciu xomaHaa BBIMTPBIBAET, OHA MOJTy4YaeT 6 OYKOB, B cCllydae
HU4bel — 1 ouko, ecnu npourpsiBaeT — 0 oukoB. Haligute BEpOATHOCTH TOrO, YTO KOMaHJE
yAacTCsl BBIMTHU B CIIEYIOIIUNA KPYI COpeBHOBaHMI. CunTaiTe, 4TO B KXKJI0M UTPe BEPOATHOCTU
BBIMTPBILIA U [IPOUTPHIIIA OJIMHAKOBBI U paBHbI 0,4.

8) Ilo ot3biBam mokymareneit Mrops MropeBuy oreHu HaAEKHOCTD IBYX HHTEPHET-Mara3uHoB.
BeposiTHOCTE TOr0, UTO HY)XHBI TOBap JOCTaBAT U3 MarasuHa A, pasHa 0,81. BepostHoCTh
TOTO, 4TO 3TOT TOBAp JIOCTaBAT W3 MarazuHa b, paBna 0,92. Urops Uropesuu 3akazan toBap
cpasy B obomx marazuHax. CumTasi, YTO MHTEPHET-Mara3uHbl paboTal0T HE3aBUCHMO JIPYT OT
Jpyra, HaiiiuTe BEpOATHOCTh TOTO, YTO HU OJIMH Mara3uH HE JOCTaBUT TOBap.

9) BeposATHOCTb TOTO, YTO HOBBINM MPUHTEP B TEUEHHUE r0/la NOCTYNUT B rapaHTUNHBIA PEMOHT,
paBHa 0,072. B nekotopom ropoae u3 1000 mpomaHHBIX HPUHTEPOB B TEUEHHE Troja B
rapaHTUHHYI0 MAacTEPCKYI0 MOCTYNMWIO 73 mTykd. Ha CKONBKO OTIIMYaeTCs 4acToTa COOBITHS
«rapaHTUHHBIA PEMOHT» OT €ro BEpPOSATHOCTH B 3TOM ropoze?

3aganus no pasaeny «/JluckperHas MaTeMaTHKA»

1. lano muoxectBo E (1, 2, 3, 4). CocunTtaTh 4YMCIIO IEPECTAHOBOK U CTEHEPUPOBATH UX.

o Pg
2. Haitn 3HAYCHUC BBIPAKCHUS: W
8Cs

3. B doprenbsnHOM KpyKKe 3aHUMaroTcs 10 uenoBek, B KPYKKe XyHA0XKECTBEHHOro ciioBa — 15,
B BOKaJbHOM Kpykke — 12, B ¢oTtokpyxkke — 20 yenoBek. CKOJBKMMH CIOCOOAMH MOXKHO
COCTaBUTH Opuraay u3 4 4Tenos, 3 MUAHUCTOB, MSATH MEBIOB U OAHOTO doTorpada?

4. Nanwt 40 yucen. 3 uux 10 uncen kpatusl 3, 15 yucen kpatusl 2, 20 yricen HE KpaTHBI HA 2,
HuU 3. CkonbKo cpenu naHHbiX 40 yucen, KpaTHbix 67

5. Andasut miemenn Mym60-FOmM60 cocrout u3 3 OykB A, b, B. CnoBoMm sBnsiercss nrobast
MocNe0BaTeNbHOCTh U3 He Oosiee yeM 4 OykB. CKONBKO CIOB B cioBape IuieMeHu Mymobo-
Om607?

6. CnoBo — mo0as KOHEYHAasl TOCIENOBATeNbHOCTh OYKB pycckoro andasuTa. BolscHure,
CKOJIbKO Pa3JIMYHBIX CJIOB MOKHO COCTABUTh U3 CIIOBA «MaTEeMaTHKa»?

7. Ha 6an B CankTt-IlerepOypr npuexana u3BecTHass MOAHMIIA KHATHHS PocTtoBckas. HekoTopsie
bpeitnuHbl, y3HaB 00 9TOM, KYyNMuiu ce0e Takue e TOJBECKH, cepbru W koibma. U3 115
GbpeiinuH, MPUCYTCTBOBABIINX Ha Oany, 31 Obl1a B TaKHMX ke MoABECKax, 45 — B cepprax u 50 — B
KoJbplax. 36 QpeiyiiH Haaeau MOABECKH M Cepbhrd, 23 — HaAeNW MOJBECKH W Kojbla, 27 —
KOJIbIIA U CePhIU. A CAMBIMU MOJHBIMU OKa3aluCh 15 (peilinH, KOTopble HaAeT! U TIOJBECKU, U
Cepbry, M KOJIbLIA, TAKUE K€ KaK y KHATUHU PocToBckoi. CkoNbKO (peiyinH He 3HAIO O MpUe3/Ie
KHATHUHU PocTOBCKOI?
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8. BopImumumTe MHOXECTBO YIOPSJIOYEHHBIX Map M HA4YepPTUTE OPUEHTHPOBAHHBIA Tpad
OTHOLICHHUS, 33JaHHOTO MaTPUILIECH:

a b ¢ d
1 1 U

Kputepun u mkaja oneHuBaHus (TECTUPOBAHUE)

YpoBenb
Ywucs10 npaBWIbHBIX OTBETOB Ounenka chopMUpOBaHHOCTH
YMEeHMI M 3HAHUH

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

c(hopMHUPOBAHBI

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

c(hopMuUpOBaHBI

o YMeHus 1 3HaHUS

51-69% npaBunbHbIX 0TBETOB  |OLIEHKA «yIOBIETBOPUTEIHLHO

chopMuUpOBaHbI
Menee 51 % npaBHIIbHBIX YMeHus 1 3HaHUS HE

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

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

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

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

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

OTCYTCTBYIOT.

Kputepun u mkaJa oneHuBaHus (BBIIOJHEHHE PAKTHYCCKHUX 3a1aHU )

Onenka
«OTJIHYHOY «XOpOouIo» «YAOBJIETBOPUTEJIBHO» | «HEYI0BJETBOPHTEJIbHO)
[To pemenunro 3agaum | [To pewennto | [1o pemenuro 3agaum gad | 3agada HE penieHa
IaH MpaBUJIBHBIN | 3a]1a4n JlaH | YaCTUYHBLIA OTBET, HE | IIOJHOCTHIO
OTBET nu HpaBHHBHBIﬁ CACJIaH BBIBO/
Pa3BEPHYTHIHN BBIBOJ | OTBET, HO HE

clellaH BEIBOJT
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Kputepun 1 mkana oueHuBaHUs (JOKJIAIbI)

Ounenka

Kputepun oneHku noxkaaga

«OTIHYHO»

1. Cobmonenue hopManbHBIX TpeOOBAHUN K TOKIIATy

2. 'paMOTHOE ¥ TIOJTHOE PACKPBITHE TEMBI;

3. CamocCTOATENBHOCTD B paboTe Hall AOKIAIOM (UCIIOIb30BaHUE
JOKJII0B U3 ceTu MHTepHeT 3anperiaercs).

4, VYwmenue paborath ¢ ydeOHOH, mpodeccHoHaTbHON
JIUTEPATYPOU.

5. YMeHue paboTath ¢ IepUOIUIECKON JTUTEPATYPOH.

6. YMmenune 0000111aTh, A€IaTh BHIBOJIBI.

7. YMmenue opopMisaTe oubauorpaduueckre CrMcoK K AOKIaay B
coorBerctBue ¢  tpeboanmsmu [OCT P 7.1-2003
«bubnuorpadpuyeckas 3amuch. bubmuorpaduueckoe ornucaHue.
OO6ue TpeGoBaHuUs U MPABUIIA COCTABICHUSY.

8. Cobmronenune TpeboBaHmii K 0POPMIICHUIO JOKIAA.

9.YMeHne KpaTKo U3JI0KUTh OCHOBHBIE MOJIOKEHHS TOKJIAAa TPU
ero 3alure.

10. MnmocTpanys 3aiuThl JOKJIaga Npe3eHTanuei.

«XOpo1Io»

1. Cobmronienue popManbHbIX TpeOOBaHUH K TOKIay

2. 'paMOTHOE ¥ TIOJTHOE PACKPHITHE TEMBI,

3. CamocCTOATENBHOCTD B paboTe Hall AOKJIAIOM (UCIIOIb30BaHUEC
JIOKJII0B U3 ceTu MHTepHeT 3anperniaeTcs).

4. VYmenue paborath C ydeOHOW, mpodhecCuoHATHHOM
JIUTEPATYpPOl.

5. YMeHue paboTath ¢ MepHOAMYCCKOMN JINTEPATYPOH.

6. He momHO 000011I€H ¥ c/ieNiaH BBIBO/I.

7. He Touno odopmien Oubnuorpaduyeckuii CUCOK K TOKIaay B
cootBercTBUe ¢ TpeboBanmsmu [OCT P 7.1.- 2003
«bubnuorpadpuyeckas 3anuch. bubmuorpaduueckoe ornucaHHe.
OO61ue TpeGoBaHMs U MPaBUIIa COCTABIICHUS».

8. He monHOo cob6iroieHs! TpeOoBaHus K 0pOpMIIEHHIO JOKIIaa.

9. He uyerko chopmMupoBaHbl KpaTKHE€ OCHOBHBIC ITOJOKECHUS
JOKJIaa TP €ro 3alluTe.

10. MnmrocTpariust 3aiuThl TOKJIaaa mpe3eHTaIuen.

«YAOBJIECTBOPUTEJIBLHO»

1. Cobmronenue GpopManbHbIX TpeOOBAHUM K JOKIAay

2. 'paMOTHOE | TTOJTHOE PACKPBITHE TEMBI;

3. CamocrodaTenbHOCTh B paboTe Haja JOKJIAA0M (MCIOJIb30BaHUE
JOKJIAIOB M3 ceTu MHTepHeT 3amperniaeTcs).

4. He nonHo u3ydeHsl yuebHas, npodeccruoHanbHas JIuTepaTypa.
5. He nosiHO U3y4eHa NepUOANYECKAs JIUTEPATYpA.

6. He 0600111€HBI 1 HE KOHKPETU3UPOBAHBI BBIBOJIBI.

7. He Touno odopmiien 6ubiarorpadguyueckuii CIUCOK K JOKJIATy B
cooTBeTrcTBUE ¢ TpedoBanusmu [OCT P 7.1 - 2003
«bubnmorpaduueckas 3anucek. bubnuorpaduyeckoe omnucaHue.
OO61e TpeGoBaHUS U MPAaBUIIA COCTABICHUSY.

8. He cobmroiens! TpeOoBaHUs K OQPOPMIIEHHUIO TOKIIAA.

9. He derko cgopMHpOBaHBl KpaTKWE OCHOBHBIE IOJOXKEHUS
JIOKJIa/Ia TIPY €TO0 3aIuTe.

10. WnmrocTparus 3aIuThl I0KJIaJia Mpe3eHTalue OTCyTCTBYET

«HEYAOBJECTBOPUTEIBHO»

He mnpencraBun nokmag 1O COOTBETCTBYIOIIMM — KPUTEPHUSIM
OLICHUBAHMS
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6.4.2. KOMILJIEKT OLIEHOYHBIX CPEJCTB JIJISI TIPOMEXKYTOUYHOM
ATTECTAIIMA

IIpuMepHBbIEe BONIPOCHI K IK3aMEeHY
Auredpa.

UYucna u BeluncieHus PanuonanbHble uyucia. OOBIKHOBEHHbBIE W JIECATHYHBIC JIPOOH,
IPOLIEHTH, OeCKOHEeuHble Nepuoguueckue apodu. Ilpumenenue apoOell M NPOLEHTOB AN
pelIeHUsT MPUKIAIHBIX 3a4ad W3 pPa3jIM4yHBIX OTpAciied 3HAHUW M PEaJbHOM KU3HH.
JeiictBuTenpHble 4yucna. PalnyoHalbHble W MppalMOHAlbHbIE 4YHclIa. ApHpMeTHYecKHue
OIepanyy ¢ JECUCTBUTEIBHBIMU 4YHciIaMU. MOayib NEMCTBUTENBHOIO YHUCIIA M €ro0 CBOMCTBA.
[TpubnnxkEHHBIE BBIUMCIEHUS, MpaBWJIa OKPYIJICHUs, NPUKHIKA M OLEHKAa pe3yJbTara
BblurciaeHui. CreneHp ¢ 1enslM nokasareneM. bunom Hetotona. Mcnons3zoBanue noaxonsuei
(GopMbl 3anMcu IEHCTBUTENBHBIX YUCEN Ul PELICHUs MPaKTHUECKUX 3a/ad U IMpe/CTaBICHUS
JTaHHBIX. ApU(METHYECKHI KOpeHb HaTypajJbHOHW CTEeNeHH H ero cBoicTBa. CTeneHp ¢
pallMOHAJIbHBIM IIOKA3aTeIeM M €€ CBOWCTBA; CTENEHb C JICHCTBUTENBHBIM IIOKA3aTEJIEM.
Jlorapudwm umcna. CpoiictBa nmorapudma. JlecsituuHbie W HaTypaibHble Jorapudmsl. CUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC 4YMCIOBOIO aprymMeHTa. ApKCHUHYC, ApKKOCHHYC U apKTaHIE€HC
YUCJIOBOIO apryMeHTa. YpaBHEHUS W HepaBeHCTBa ToxkzaecTBa UM TOXKIECTBEHHBIE
npeoOpa3oBaHus. YpaBHEHUE, KOPEHb ypaBHEHHUs. PaBHOCHIIbHBIC YpaBHEHUS M ypaBHEHMUS-
cnenctBus. HepaBeHcTBO, peuieHne HepaBeHCTBA. OCHOBHBIE METOJbl PELICHUS LEIbIX U
JNpOOHO-pAllMOHATIBHBIX ypPaBHEHUH W HEpaBeHCTB. MHOroWjeHbl OT OJHOH IEepeMEHHOM.
Jlenenue MHOrOWwIeHa Ha MHOIO4YIEH ¢ ocTarkoM. Teopema be3dy. MHOrouseHsl C LEJIbIMA
kodpduuuentamu. Teopema Buera. [IpeoOpa3zoBaHMs UYHCIOBBIX BBIPRKEHUH, COIEpIKALIUX
CTeleHM W  KOopHU. VppauuoHanbHble ypaBHEHHs. (OCHOBHBIE METOJbI  pELIEHUs
UppalyOHAIbHBIX ypaBHeHUH. [lokasarenbHble ypaBHeHMs. (OCHOBHBIE METOABI PELICHUS
NoKa3aTelIbHBIX ypaBHeHHU. IlpeoOpa3oBaHWe BBIpaKECHUH, COACPKAIIMUX JIOTAPU(MBL
Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PEIICHHs JOrapu(pMHUUECKUX YpaBHEHUI.
OcHoBHble  TpUroHoMerpuueckue  (opmynsl.  [IpeoOpa3oBaHue  TPUTOHOMETPUUECKHUX
BBIpQXCHUI. PelleHne TpUTOHOMETPUYECKUX YpaBHEHMU. PemieHne cucTeM JIMHEHHBIX
ypaBHeHUH. MaTpuua cucTeMbl JUMHEMHBIX ypaBHeHHM. OmnpeaenuTenb MaTpuilbl 2 X 2, €ro
TEOMETPUUYECKUN CMBICI M CBOMCTBA; BBIYMCIIEHHUE €r0 3HAYECHUs, IPUMEHEHUE OINpPENCIUTENS
JUISl PEIEHUs CHUCTEMBl JIMHEMHBIX ypaBHEHMN. PelleHne NpuKIagHbIX 3a1ad C ITOMOIIbIO
CUCTEMBI JIMHENHBIX ypaBHEHUN. lcciaenoBanue MOCTPOCHHONM MOJEIN C MOMOIIBIO MaTpHIl U
onpenenureneil. IloctpoeHne MareMaTHYeCKMX MOJENEW pEalbHOM CHUTyallUH C IOMOIIBIO
YPaBHEHUI U HepaBeHCTB. [IprMeHeHne ypaBHEHUI U HEPABEHCTB K PEILIEHUI0 MATEMAaTHYECKUX
3a7a4 M 3aa4 M3 PA3NUYHBIX 00JacTel HayKW M peaybHOM Ku3HU. DYyHKIMM U TpaQuKu
OyHKIMS, cr1ocoOb! 3a1aHus GyHKUMU. B3aumuo obpatHble GpyHkumu. Komno3unus ¢yHKIUH.
I'padux pynkum. Inementapusie npeodpazoBanus rpaduxoB GyHkiwii. O0IacTh ONpeneaeHus
U MHOXecTBO 3HaueHuil pynkunu. Hynmu gynkmun. [IpoMexxyTku 3HakonocTosiHeTBa. YETHBIE U
HeuéTHble (yHkuuu. Ilepuoanueckue ¢yHkuuu. IIpoMeXyTKM MOHOTOHHOCTH (DYHKIHUU.
Maxkcumymbl 1 MUHUMYMBI (QyHKIMM. HauOosbliee M HanMeHblllee 3HaueHUs (DYHKIUM Ha
npoMexyrtke. JIuHelHas, KBajapaTHuHas W JApOOHO-NMHEWHas (QYHKUUU. OJIeMEeHTapHOe
UCCIIeIOBaHME M TOCTpoeHue ux rpaduxoB. CreneHHas (YHKUUS C HaTypajJbHBIM U LEIBIM
noka3areneM. E€ cBoiictBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-oi CTENEeHU Kak (PpyHKUUU
o0paTHOW CTeNeHW C HaTypalbHBIM TMoKa3aTteneM. IlokazarenbHas U Jorapudpmuueckas
¢byHkuM, ux cBoiictBa W rpaduku. HMcmonb3oBaHue rpadukoB (QYHKIMA Uil peHICHUS
ypaBHeHM. TpuUroHoMeTpuyecKass OKpYKHOCTb, OIpeesIeHue TPUTOHOMETPUUECKUX (DYHKIIHIA
YUCJIOBOro aprymeHTa. QyHKIMOHAIBHBIE 3aBUCHMOCTH B PEAJBHBIX IPOLECCAX U SABICHUSIX.
['paduxu peanbHbIX 3aBHUcHMOcTel. Hauana maremarnuyeckoro ananusa IlocienoBarenbHocTH,
crocoObl 3aJlaHus TOCeA0BaTeIbHOCTEH. MeTo; MaTeMaTHYeCKOH MHIYKIIMA. MOHOTOHHBIC U
OTrpaHMYEHHBIE MTOCIEA0BATEIBHOCTU. MICTOpHSI BOSHUKHOBEHHSI MaTEMaTHUECKOIO aHaJIn3a Kak
aHaiM3a OECKOHEYHO MajbIX. Apudmernuyeckas U reoMeTpuueckas mporpeccuu. beckoHeduHo
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yObIBaromas reomerpudeckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH I'€OMETpPHUYECKON
nporpeccuu. JINHEHHbBIA U SKCIOHEHIMAIbHBIA pocT. Yucio e. @opmyiia CIOKHBIX MPOILEHTOB.
Hcnonbp3oBaHue MpPOrpeccuy Uil PEIICHMs pPEANbHBIX 3aJad IPUKIAJAHOIO XapakTepa.
HenpepriBHBIE (YHKIMM W MX CBOMCTBAa. TOUYkHM pa3pbhiBa. ACHMNOTOTHI TpadUKOB (PYHKITUH.
CpoiicTBa (hyHKIMIA HENPEPHIBHBIX HAa OTpe3Ke. MeTo MHTEPBAJIOB JJIs PEIICHUS] HEPAaBEHCTB.
[IpumeHeHne CBOMCTB HenpepbIBHBIX (GYHKUMH A peuieHus 3ajnad. Ilepas um Bropas
npou3BoaHble (pyHKIMU. OnpeneneHne, TeOMETPUUECKUN 1 (PU3HMUECKUI CMBICT TPOU3BOIHOM.
VpaBHeHHe KacarenbHOM K rpaduky QyHKuuu. IIpous3BogHble 3iIeMEHTApHBIX (QYHKIUI.
[Tpon3BoiHAs CyMMBI, IPOU3BEICHHS, YACTHOTO U KOMITO3UIINH (PyHKIMI. MHOXecTBa U JIOTHKA
MHOKeCTBO, OMepaluyd HaJ MHOXKECTBaMU U WX cBoWcTBa. Jluarpammbl Oiinepa — Benna.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO anmapara i ONHUCAHMS PEANBHBIX IIPOLECCOB H
SBJICHUH, NpU pELICHUM 3ajad M3 JApYrux y4eOHbIX npeameroB. OmpeneseHue, Teopema,
CBOWMCTBO MaTeMaTHYECKOro O0BEKTa, CIEACTBHE, J0KAa3aTeIbCTBO, PABHOCUIIbHBIC YPAaBHEHHUS.
Harypanbsuble u nensie uncia. [[pumenenne npuzHakoB aeaumoctH uenbix yncesn, HOJ u HOK,
OCTAaTKOB 10 MOAYJIIO, ajnroputMa EBknnaa s penieHus 3a1ad B LeblX yuciax. KoMiuiekcHsie
yuciaa. Anrebpanueckas M TPUTOHOMETpHUYEcKas (OpMbI 3alMCH  KOMIUIEKCHOTO 4YHCIa.
ApudmeTrnueckne onepannn ¢ KOMIUIEKCHbIMU ynciaamMu. M300pakeHne KOMIUIEKCHBIX YUCEIl Ha
KoOopAuHAaTHOM IuiockocTd. @opmyna Myaspa. KopHu n-oil cTeleHN M3 KOMIUIEKCHOIO YHUCIIA.
VYpaBHeHus u HepaBeHcTBa CucTeMa M COBOKYITHOCTh YpaBHEHHUI U HEpaBeHCTB. PaBHOCHIIbHBIE
CUCTeMBl U  cHUCTeMbl-clieAcTBUS.  PaBHOocuinbHble  HepaBeHcTBa.  OTOOp — KOpHeEH
TPUTOHOMETPUUECKUX YPABHEHHUH C IOMOILBIO TPUTOHOMETPUUECKON OKpY>KHOCTU. Perienue
TPUTOHOMETPUYECKUX HEpaBeHCTB. (CHOBHBIE METOIbl PpEUICHMs IOKAa3aTCNIbHBIX U
JorapupmMuuecKux HepaBeHCTB. OCHOBHBIE METObI PEIICHHS WPPAIMOHAIBHBIX HEPaBEHCTB.
OcCHOBHBIE METOABI PEUICHMS] CUCTEM M COBOKYIHOCTEH PpalMOHAIBHBIX, MPPALMOHAIBHBIX,
MOKA3aTeNbHBIX M JIOTApU(PMUUYECKHX YpaBHEHUN. YPaBHEHMs, HEpPaBEHCTBA M CHCTEMBI C
napaMmerpamu. [IpumeHeHre ypaBHEHHH, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTHYECKUX
3a/1a4 ¥ 3a]a4 U3 pa3IMyHbIX 00JacTell HayKu U peasibHOM KU3HU, MHTEPIPETALUs MOJIy4YEHHBIX
pesyiabraroB. @yHkiuu u rpaduku I'paduk xomnoszunuu ¢yHkuuid. ['eomerpuueckue oOpassl
YpaBHEHHI W HEPAaBEHCTB Ha KOOPAMHATHOW IUIOCKOCTH. TpHroHOMeTpHyYecKHe (DYHKIHH, MX
cBoiicTBa U rpaduku. I'paduyeckre MeTonbl pelieHus ypaBHeHU U HepaBeHCTB. ['paduueckue
METOJbl pelleHus 3anad ¢ napamerpamu. lcmonb3oBanue rpadukoB GyHKUIME Ans
MCCJIEIOBAHMSI IPOLIECCOB U 3aBUCHMOCTEN, KOTOPBIE BOZHUKAIOT IPU PELIECHUH 3a/1a4 U3 JPYTUX
yueOHBIX MpEeIMETOB W peanbHOM ku3HU. Hauana maremarunueckoro anamusa IIpumeHenue
NPOM3BOJHOW K MCCIEJOBAHUIO (YHKUMH Ha MOHOTOHHOCTb M 3KCTpeMyMbl. Haxoxnenue
HauOOJBIIEr0 M HAaMMEHBUIETr0 3HAuY€HUI HenpepblBHOW (YHKIMU Ha oTpe3ke. lIpumenenue
IIPOU3BOJHOW NIl HAXOXACHMS HAWIYYIIEro peleHWs B MPUKIAJAHBIX 3a7adax, s
ONpe/eNieHus] CKOPOCTH M YCKOpPEHHUs TMpollecca, 3aJaHHOro (GopMyJaod WM TpaduKOM.
[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBooOpasHbIX. IlepBooOpasHble 3lIEMEHTapHBIX
¢yukuuii. IlpaBuna HaxoxaeHuss mnepBooOpasHbix. HWHrerpan. ['eomerpuueckuii cMbIca
uHTerpana. Beruucnenue ompenenéHHoro uuterpanga no ¢opmyne Hpiotona — JleiiOnuma.
[IpumeHeHre wuHTErpaga Uil HAXOXKICHUS IUIOMAAEH IUIOCKUX ¢uryp u  00BEMOB
reomerpuueckux Teisl. [Ipumeps! pemeHuil nquddepeHnnanbHbpIX ypaBHeHUH. MaTteMaTHueckoe
MOJICIUPOBAaHHE PEATBHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIInaTbHBIX YPaBHEHUH.

I'eomerpus

[IpsiMble U TUIOCKOCTH B mpocTpaHCcTBE OCHOBHBIE MOHSTHS CTEpPEOMETpUHU. TouKa,
npsiMasi, IIIOCKOCTh, TPOCTPaHCTBO. [ToHsATHE 00 aKCHOMAaTHYECKOM MTOCTPOCHUH CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U CJIEACTBUS W3 HHUX. B3anMHOe pacnojio)keHHe TMpsSMbIX B
IIPOCTPAHCTBE: TepeceKaroluecs, napajulelibHble U CKpelmmBaromuecs npsmble. [IpusHaku
CKpeluBamuxcss mpsaMbiX. [lapannenbHocTh MNPSMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHbIe TPSIMbIE B TMPOCTPAHCTBE; MAPAUICTBHOCTh TPEX NPIMBIX; MNapaICIIbHOCTD
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npsAMoil U miockoctu. [lapamienbHoe UM LEHTpalIbHOE MPOSKTUPOBaHME, U300pakeHue (uryp.
OCHOBHBIE CBOWMCTBA MapajuIeIbHOTO MPOEeKTUpoBaHus. M300paxenue Guryp B mapamuieqbHON
IPOCKLUU. YTJbl C COHAIPABICHHBIMA CTOPOHAMH; YroJI MEXAY HPSIMBIMU B IIPOCTPAHCTBE.
[TapamienpHOCTB MIOCKOCTEN: MapajlleIbHble INIOCKOCTH; CBOMCTBA IapaJlIEIbHBIX INIOCKOCTEH.
[Ipocrefie mnpoCTpaHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TETPadAp, Napajliesienuie;
IIOCTPOCHHE Ce4eHHU. [lepneHIuKyIsApHOCTh NPAMONM M IUIOCKOCTH: IEPIEHAMKYISPHbBIE
IIPSIMBIE B IIPOCTPAHCTBE, MIPSIMBIE ITAPAJUICIIbHBIC U IIEPIIEHIUKYIISIPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPNECHIUKYIAPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TMPAMON MEPHEHAUKYISIPHON
I10CKOCTH. OpTOroHaAbHOE MPOEKTUpOBaHUE. [lepneHauKyasp U HaKIOHHBIE: PaCCTOSHUE OT
TOYKH J10 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IUIOCKOCTH, IPOEKIUs (PUIYpBI HA IIIOCKOCTb.
IlepneHquKyISIPHOCTD IUIOCKOCTEH: MIPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOocKocTer. Teopema
o Tpéx nepneHaukyisapax. 44 Ilpumepnas paGouas nporpamMMa Yribl B IPOCTPaHCTBE: Yroi
MEXAYy IpsSMOM M IUIOCKOCTBIO; JBYIPAHHBIA YIroJI, JUHEHHBIM YroJl JBYIPAHHOIO Yria.
Tpéxrpannelii M MHOrorpaHsbie yribl. CBOHCTBAa IIIOCKMX YINIOB MHOTOTPaHHOIO YIJIA.
CBolicTBa IUVIOCKUX M JIBYTPaHHBIX YIVIOB TPEXIpaHHOro yria. TeopeMmbl KOCUHYCOB M CHHYCOB
JUIsl TPEXTPAHHOTO yrila. MHOrorpaHHUKM Buibl MHOTOIpaHHUKOB; Pa3BEPTKAa MHOIOI'PAHHUKA.
[Tpusma: n-yronbHasi npusMa; OpsiMas 1 HaKJIOHHAsl NMPU3MbI; OOKOBasi M MOJIHAs MOBEPXHOCTh
npusmel. [lapannenenunesn, npsSMOYTroJbHBIN Napajulejenunen U ero cpoicrsa. Kpargaiimme
NyTH Ha T[OBEPXHOCTH MHororpanHuka. Teopema Dinepa. IIpocTpancTBeHHass Teopema
[Tudaropa. [Tupamuna: n-yroiapHas nupamMuia; npaBuibHas U yceuéHHas nupamuabl. CBoiicTBa
pE€Oep u OOKOBBIX I'paHel MpaBHIbLHON NUpamMuabl. [IpaBUiIbHBIE MHOTOTPAaHHUKH: MPABHIIbHAS
opu3sMa M IpaBWIbHAs NHMpaMuia; IpaBUWIbHAS TPEYroibHas INUpaMHla W IPaBUIbHBIN
TeTpa’ap; KyO0. IlperncraBieHue o MNpaBUIIbHBIX MHOTOIPAaHHHMKAX: OKTajap, MOAEKAdap U
UKOCa3/lp. BbluMcieHne >1€MEHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHanu, yriasl. [linomans
OOKOBOM NOBEPXHOCTHU U MOJIHOM MOBEPXHOCTH MPSAMOI IPU3MBI, IUIONIA/Ib OCHOBAHUM, TeOpeMa
0 OOKOBOI MOBEPXHOCTH MpsMON Ipu3Mbl. [Inomans GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
IPaBWIBHOM NHMpaMujbl, TeopeMa O IUIomagu yceuy€éHHoW mnupamuabl. Cummerpus B
IIPOCTPAHCTBE. JJIEMEHTHl CHMMETPUM IPaBWIBHBIX MHOIOrpaHHMKOB. CuMMeTpus B
IIPaBUJIbHOM MHOTI'OTPaHHUKE: CHMMETpHUS NapaJUICJICIIUIIENA, CUMMETPUS NPABUIBHBIX IIPU3M,
CUMMETpUs NIPaBUIIbHOM UpaMuibl. BEKTOpEI U KOOpAMHATEI B IpocTpaHcTBe [loHATHSA: BEKTOp
B IIPOCTPAHCTBE; HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOI'O BEKTOPA; BEKTOPHI KOJJIMHEApHbIE,
COHAIIPaBJICHHBIE U ITPOTUBOIOJIOKHO HAIPABJICHHbBIE BEKTOPHI. PaBeHCTBO BEKTOPOB. [leiicTBus
C BEKTOPAaMH: CIIOKEHUE U BBIYUTAHUE BEKTOPOB; CYMMa HECKOJIBKHX BEKTOPOB; YMHOXKEHUE
BEKTOpa Ha ymciio. CBOWCTBA CIIOKEHHs BEKTOpOB. CBOICTBA yMHOXEHHS BEKTOpa Ha YHUCIIO.
[TonsiTne komruiaHapHble BEKTOpbl. [Ipu3HaK KOMIUTaHApHOCTH TPEX BeKTOpoB. IIpaBuio
napajuienenunena. Teopema o pa3joKE€HUH BEKTOpAa MO TPEM HEKOMILUIAHAPHBIM BEKTOPaM.
[TpsimoyronbHasi cuctemMa KoopauHAT B mpocTpaHcTBe. KoopauHatel BekTopa. CBsizb MEXIy
KOOpAMHATAMH BEKTOpa M KOOpAMHATAMU TOYEK. YTOJI Mexay BekTropamu. CkanspHoe
IIpOM3BEJICHNE BEKTOpoB. Tena Bpamenus [loHATHSa: UuMIMHApHYECKass IOBEPXHOCTb,
KOHHMYECKasi TOBEPXHOCTb, cdepuueckas IOBEPXHOCTh, oOpa3zymouue mnoBepxHocTed. Tena
BpaIleHus: UIUHIP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. BzanmHoe pacrnonoxkenue cepbl
U IJIOCKOCTH; KacaTeJbHasl IUIOCKOCTh K cdepe. M300pakeHue Ten BpalleHHsl Ha IJIOCKOCTH.
Pa3Béprka munuuapa um konyca. Cummerpus coepsl u mapa. O0béM. OCHOBHbBIE CBOWCTBa
00bEMOB Ten. Teopema 06 006BEME MPSAMOYTOJBHOIO Mapajliesienunea U CIeICTBUS U3 HeE.
OO0béM TpsIMOM M HAKJIOHHOM MNPHU3MBbI, IWIMHApPA, NUpamMuabl U KoHyca. OO0BEM mapa u
m1apoBoro cermMeHta. KomOuHanum tei BpamieHHss U MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B
HWIMH]P, ONucaHHas okojo uuinuHapa. Ilepeceuenue cdeprl u mapa ¢ miockoctbio. Kacanue
mapa u chepbl MI0cKoCThio. [ToHATHE MHOrOrpaHHHKA, ONMHUCAHHOTO OKOJIO c(epbl, chepsl,
BIIMCAHHOW B MHOTOI'PAHHMK WJIM TeNO BpameHus. [[momans moBepXHOCTH UWIMHAPA, KOHYCA;
wiomaab chepel U e€ yacreil. Ilogobue B mpoctpancTBe. OTHOLIEHHE OO0BEMOB, IUIONIA/EH
noBepxHocTel monooHbIX ¢uryp. IIpeobpasoBanue momobusi, romorerus. Pemenne 3amay Ha
IJIOCKOCTH €  HUCIIOJIBb30BAaHUEM CTEPEOMETpUUYECKMX MeTonoB. IlocTtpoeHune ceyeHui
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MHOTOIPAHHUKOB U T€JI BpPAIICHU: CEUSHUS UINHAPA (MapajljieIbHO U MEPIEeHIUKYISIPHO OCH),
CeueHHUs KOoHyca (MapajielbHOE OCHOBAaHHUIO M MPOXOJsIIee Yepe3 BEpIIMHY), CEUEHHUs IIapa;
METOJIbl TIOCTPOCHUSI CEYEHHUI: METOJ CJIEIOB, METOJ BHYTPEHHErO IMPOEKTUPOBAHHUS, METO]
MEPEeHOCa CEKYyIIeW IUIOCKOCTU. BekTopsl M KOOpAMHAaThl B MPOCTpaHCTBE BekTopel B
npoctpanctBe. Onepainu Haj BekTopamMu. BekropHoe yMmHOXeHUE BeKTopoB. CBoiicTBa
BEKTOPHOIO yMHOKeHHUs. [IpsMoyronbpHas cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatsl
BekTopa. Paznoxkenue BekTopa mo 0Oasucy. KoopamHaTHO-BEKTOPHBIH METOA NpPHU PELICHUU
reoMeTpUUecKux 3aaay. JIBrkeHus B mpocTpaHcTBe JIBrkeHus mpocTpaHcTBa. OToOpaskeHusl.
JIBukenust U paBeHCTBO (uryp. OOmume cBolicTBa ABMKEHUN. BUIbI MBUKCHHMIA: TTapauIeTbHbINA
MEPEHOC, UEHTPAJIbHAs CHUMMETpUS, 3€pKAJIbHAs CHUMMETpHUs, IOBOPOT BOKPYr MPSIMOM.
[TpeoOpazoBanus nomoowus. [Ipsmas u cdepa.

9J1eMeHThI TEOPUH BepOﬂTHOCTeﬁ M MaTeMaTH4eCKOoil JOTuKHI

Oiinepa. knacc I'pad, cBs3Hbii Tpad, myta B rpade: mukiabl u 1end. CTerneHb
(BastleHTHOCTB) BepuHbL. ['padbl Ha mIockocTH. JlepeBbs. CirydaliHbIe YIKCIIEPUMEHTHI (OTIBITHI)
U CIIy4aiiHbIe COOBITUS. DIeMEHTapHbIe COOBITHS (MCX0/1bl). BeposITHOCTh CllydallHOTO COOBITHS.
bnuzocts 4acToTel M BEpOSTHOCTU cOObITHH. CiydailHble ONBITBI C PaBHOBO3MO>KHBIMHU
JJIeMEHTapHBIMU CcOOBbITUAMU. Omnepanuu Haa COOBITUAMHU: TEepeceueHue, OObeIUMHEHHE,
MIPOTUBOIOJIOXKHBIE COObITHA. Jlnarpammer Oiinepa. Dopmynia CIOXKEHUS BEPOSTHOCTEH.
VYcnoBHas BEPOATHOCTh. YMHOXKEHHUE BEpOSTHOCTEH. JlepeBo CiaydallHOro HKCIIEPUMEHTA.
®opmyna mnonHod BepositHocTH. Dopmyna baiteca. HeszaBucumbie coObiTusi. bunaphbIi
CIy4ailHBI OMNBIT (WMCHBITaHHWE), ycnex U Heyaada. HeszaBucumbie wucnbiTanus. Cepus
HE3aBUCHMBIX HCITBITAaHHUH 10 IepBoro ycnexa. [lepectanoBku u daxropuan. Uuciao coueTaHuid.
Tpeyronbauk Ilackans. ®dopmyna Ounoma HeioroHa. Cepusi HE3aBUCHUMBIX HUCHBITAHUN
bepuymnu. CnyualiHplii  BbIOOp M3 KOHEYHOM COBOKymHOcTH. CrydaifHass BeJIMYMHA.
Pacnipenenenne BeposiTHocTel. Jlmarpamma pacnpezaeneHus. Onepanuu HajJ CiaydallHbIMU
BenM4YMHaMu. buHapHas ciydailiHas BenuuuHa. IIpuMmepsl pacnpeneneHuil, B TOM 4HCIIE
reoMerpuueckoe u OmHOMHambHOE. COBMECTHOE pacIpelelieHHe IBYX CIIy4alHbIX BEJIHYMH.
He3zaBucumble citydaliHble BEIMYMHBL. MaTeMaTU4YECKOE OXHUAAHUE CIIy4YalHOW BEIUYUHBI
(pactipenenenus). Ilpumepbl TpUMEHEHHs MaTeMaTHMYECKOro OXHJAaHUS (CTpaxoBaHME,
notepest). MaTtemaruueckoe OXUAAHME OMHAPHOM ciydyallHOM BeNWYMHBI. MareMaTH4ecKoe
OKMJAHWE CYMMBI CIy4alHBIX BEJIMYMH. MareMaThdecKoe OKHUIaHUE TIeOMETPUYECKOro U
OMHOMHUAIBLHOTO pacrpeesieHnil. Jlucnepcus u cTaHJapTHOE OTKJIOHEHUE CITyYaitHON BETUYHHBI
(pactipenenenus). Jucnepcust OuHapHOM ciyyailHOM BelnMUYMHBI. MaremaThdeckoe OKUAaHue
IIPOM3BEJICHNUS W JUCHEPCHs CYMMBI HE3aBHCUMBIX CIIy4alHbIX BenW4uH. Jlucmepcus wu
CTaHJApTHOE OTKJIOHEHHE OMHOMHMAJIBHOIO pacrnpeaeneHus. Jlucnepcuss M CTaHIapTHOE
OTKJIOHEHHE reoMmerpuueckoro pacrpeaeneHus. HepasenctBo YeOwimépa. Teopema YeOniména.
Teopema bepuymnu. 3akoH Gonbiux yucen. Beibopounslilt MeTo nccienoBanuii. Beibopounsie
XapakTepucTuku. OleHUBaHUE BEPOSTHOCTU COOBITHS MO BBHIOOPOYHBIM JaHHBIM. IIpoBepka
MPOCTEUIINX TUIIOTE3 C IOMOILBI HM3Y4YEHHBIX paclpenencHuil. HempepbiBHbIE ciiydaiiHble
BenuuuHbl. [lpumepsl. @yHKIHS IUIOTHOCTH BEPOSTHOCTH pacupeneseHus. PaBHomepHOe
pacrpeieieHue M €ro CBOWCTBA. 3ajayd, NMPHUBOIALIME K IOKA3aTEIBHOMY DPAaclpeAciCHUIO.
3amauy, NPUBOASAIINE K HOPMalbHOMY pacrpeaeneHuto. OyHKIUS IUIOTHOCTU BEPOSITHOCTH
MOKa3aTeIbHOrO  pacmpeseneHus, (QYHKIUS  IUIOTHOCTH  BEPOSTHOCTH  HOPMAaJbHOTO
pacupenenenusa. @DyHKOHS IUIOTHOCTH W CBOMCTBA  HOPMAJIBHOIO  pacIpeiesICHHUs.
[TocnenoBarenbHOCTh  OJMHOYHBIX ~ HE3AaBUCHMBIX  COOBITHMH. 3ajnaud, MNpUBOJAIIME K
pacnpenenenuto I[lyaccona. KoBapmuarus nByx ciydaiHbix BenwuuH. KodddunueHT nuHeHON
koppensiuu. CoBMeCTHble HaOMIOAEHUS JBYX BEIWYMH. BpIOOpouHBId KO3 UIMEHT
Koppermsauuu. Pasnuume MexXay JIMHEMHOW CBA3BI0 W NPUYMHHO-CIIEJICTBEHHOW CBA3BIO.
JInnelinas perpeccus U METOJ HAMMEHBIINX KBAJPATOB.
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KpuTtepun u mkaJibl olleHMBaHUS POMEKYTOUYHOH aTTecTALMI

IIxaja 1 KpUTEPHHU OLEHKH (IK3aMEH)

OT1aM4YHO Xopouo YnosiaersopurenbHo | HeynoBiaerBopuTeabHO
1. ITostHO packpsITO 1. OtBet ynosnerBopser | 1. Hemonno nmm 1. Conepxanue
coJiep’KaHue BOIPOCOB | B OCHOBHOM HEMoCIe0BaTEIbHO MaTepuaia He
ouiiera; TpeOOBaHUSAM HA OLIEHKY | PACKPBITO PacKpbITO.
2. Matepuan u3JiokeH | «5», HO PH 3TOM MOXKET | COJIEpKaHUE 2. Omuobku B

rpaMoOTHO, B
onpeaeIeHHON
JIOTUYECKON
MOCJIEIOBATEIBHOCTH,
MPaBUIBLHO
UCIIOJIb3YETCS
TEPMUHOJIOTUS;

3. IlokazaHno ymeHue
WJUTIOCTPUPOBATH
TEOPETHUYECKHE
MTOJIOKEHUS
KOHKPETHBIMU
puMepamu,
MIPUMEHSATH UX B HOBOM
CUTYaIlUH;

4.
[TIponeMoHCTpUpPOBAHO
YCBOEHUE paHee
M3Y4YEHHBIX
CONYTCTBYIOIINX
BOIIPOCOB,
c(hOpMUPOBAHHOCTh
YMEHUH U 3HAHWM;

5. OTBeT npo3By4an
CaMOCTOSITENILHO, 03
HAaBOJSIIIUX BOIPOCOB.

UMETH CIICAYIOIINE
HEJOCTATKU:

2. B uznoxenuu
JIOITYIIIEHBI HEOOJIbIITHE
po0eIbl, HE
HCKa3UBIIIHE
COJIepIKaHUE OTBETA;

3. JlonymieHsl OJ1MH - J1Ba

HEeJ0YeTa MpH
OCBEILEHUH OCHOBHOI'O
COJICpKaHUs OTBETA,
MCIIPABIICHHBIC I10
3aMEYaHUIO0
9K3aMEHATOPA;

4. lomymieHs! ommoOka
wiu 0oJee AByX
HEJI0YCTOB IIPH
OCBEILEHUH
BTOPOCTETICHHBIX
BOIIPOCOB, KOTOPKIC
JIETKO UCIIPABIISIOTCS 110
3aMEYaHUI0
9K3aMEHATOPA.

Marepuaia, HO
ITOKa3aHo 00IIee
MMOHMMaHKE BOIPOCca U
MPOAEMOHCTPUPOBAHDI
YMEHHUSs, JOCTaTOYHbIE
U1 JanbHENUIIIETO
YCBOEHUSI MaTepuaia.
2. Umenuch
3aTPyAHECHUS WIH
JIOTTYIIIEHBI OLTHOKHU B
OmpeIeTICHUN
MOHATHH,
HCIIOJIb30BaHUU
TEPMHHOJIOTUH,
UCIIpaBJIEHHBIC MTOCTIE
HECKOJIBKHX
HAaBOISIITUX BOIPOCOB;
3. Ilpu HEenoHOM
3HAaHUU
TEOPETUYECKOTO
Marepuaia BbISIBICHA
HEeJ0CTaTOYHAs
c(hopMUPOBAHHOCTH
YMEHUU U 3HaAHUM.

ONPEACIICHUU TTOHATHIA,
HE UCII0JIb30BaIach
TCPMUHOJIOIUA B OTBETC.
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