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

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

OO6meobOpa3oBaTenbHas AUCHUIIIMHA —«MareMaTuka» SBISETCS 00sS3aTeIbHOW  YacThIO
o0mieoOpazoBarenpbHOro IuKiIa odpazoBarenbHOi mporpammbl CIIO B coorBercTBUu ¢ ®I'OC mo
cneuuanbHocTd 38.02.01 DxoHOMUKA M OyXranTepckuii y4deT (10 OTpacisim).

Pabouas mporpamma OVII.04 «MatemaTuka» npeaHa3HadyeHa Ui YIIYOJICHHOTO W3Yy4YeHUS
npeaMera B mpodeccHoHaIbHBIX 00pa30BaTeNbHBIX OpraHU3alUgX, PEATU3YIOINX 00pa30BaTEIbHYIO
MporpaMMy CpeAHero oOIiiero odpa3oBaHHUs B IpeleiaX OCBOCHHS 00pa3oBaTeNIbHON MpOTrpamMMbl
cpennero npodeccuonansHoro obpazopanusa (OIl CIIO) na 6a3e ocHOBHOro 00IIero odpazoBaHus
IIpU MOJArOTOBKE CHELMATUCTOB CpeaHero 3BeHa Mo crneuuanbHocTd 38.02.01 DxoHomMuka u
OyXranTepckuil y4er (1o OTpacisim).

1.2. llesp 1 mJIaHUpPYeMble Pe3yJbTAThl 0CBOEHUS] THCIHUIINHBI:
Hemsvu quctumumasl OYI1.04 «MaremaTrkay sIBISIOTCS

e (opmupoBaHUE MPEACTABICHUH O MaTeMaTHKE KaK YHUBEPCAIHLHOM SI3bIKE HAYKH, CPEICTBE
MOJICJIMPOBAHUS SBJICHHUMN U MPOIIECCOB, 00 MACSIX U METOAaX MaTEeMAaTHUKH;

® Dpa3BUTHUE JIOTHYECKOTO MBIILUICHUS, MPOCTPAHCTBEHHOTO BOOOpPaKEHHUsS, aJTOPUTMUYECKON
KYJIBTYPbl, KPUTHYHOCTH MBIIUICHUS HA ypPOBHE, HEOOXOAMMOM Jisi  Oymyrien
npoecCHOHANBHOM NeSTENbHOCTH, a TAKXKe MOCIEIYIOIIero 00y4eHus B BBICIIEH IIKOJIE;

® OBJIQJICHUE MATEeMAaTHYCCKUMH 3HAHUSMU U YMEHHUSIMH, HEOOXOJIUMBIMHU B TIOBCEIHEBHOM
KU3HH, JIJIST U3YUYECHHS IIKOJBHBIX €CTECTBEHHOHAYYHBIX JUCIUIUIMH Ha 0a30BOM YpOBHE, JIs
MoJlydeHus: 00pazoBaHUsT B 00JIaCTAX, HE TPeOYIOIMX YIIyOJIeHHOW MaTeMaTHUeCKOn
TOJTOTOBKH;

e BOCIHUTaHUE CPEACTBAMH MATEMaTUKH KYJIbTYpbl JMYHOCTH, IIOHUMAaHHUS 3HAYUMOCTHU
MAaTeMaTUKHU Uil HAYYHO-TEXHUYECKOr0 IIPOrpecca, OTHOLIECHHUS K MAaTEMAaTHKE KaK K 4YacTH
00II1eYesIOBeUeCKO KyJNbTYphl 4Yepe3 3HAKOMCTBO C HCTOpPHEW pa3BUTHUS MaTEMaTHKH,
ABOJIIOIMEH MaTeMaTHYECKUX UJICH.

B cooTBercTBUM € TOCTaBICHHBIMH LEJNSIMHM TPENOJIaBaHUE JUCHUIUIMHBI peaTn3yer
CIIENYIOIINE 3aJa4H:

® OBJAJEHUE METOJAAMM JO0KAa3aTeJbCTB W QJITOPUTMOB pEIIECHUS; yYMEHUE HX IPUMEHSTb,
MIPOBOAMTH TOKA3aTEeIbHbBIE PACCYKICHUS B XO/I€ PELLIEHUS 3ajay;

® OBJIaJICHUE CTAaHJAPTHHIMU [PUEMaMU pPEIICHUS pPAlMOHAIBHBIX M HPPAMOHAIIBHBIX,
[IOKA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHUH U HEPABEHCTB, UX CHCTEM;
HCIOJIb30BaHNE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHKCIE Ul TOMCKA MYyTH PeLIeHUs
Y WUTIOCTPALK PELIEHUs] YpaBHEHUN U HEPABEHCTB;

® OBJaJICHUE OCHOBHBIMU MOHSATHSMH O TIUIOCKUX M IPOCTPAHCTBEHHBIX TI'€OMETPUUYECKHUX
¢durypax, uX OCHOBHBIX CBOMCTBaX;

® OBJIaJICHHE HaBbIKAMU pACIIO3HABAaTh Ha 4YepTekax, MOJACNIAX M B PEATbHOM MHPE
reOMEeTpHUECKUe (PUTyphl; NMPUMEHEHHE HW3YYEHHBIX CBOMCTB TE€OMETpPHUYECKHX GUIryp U
(dbopMyIl Ui pelIeHus: TeOMETPUYECKUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJIEP’KaHUEM;

® OBJIaJICHUE HaBbIKAMU HCIIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOTrpamMM MpPU PELICHUU
3a1a4y



N3yuenne pucuumummael  OVIL04  «Marematuka» B 00pa3oBaTENbHOM  MpPOrpaMMme
obecrieunBaeT GOPMHUPOBAHUE CIEAYIOIINX PE3YIbTaTOB!

JIMYHOCTHBIX:

e CchOpPMHPOBAHHOCTb IPEACTABICHUN O MaTeMaTHKE KaK YHUBEPCAIbHOM S3bIKE HAYyKH,
CPEICTBE MOJCIIMPOBAHMS SABJICHUN U NPOLIECCOB, UAEAX U METOAaX MaTEMaTUKH;

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

e chOpMHPOBAHHOCTh OTHOIICHHS K MaTeMaTHKE KaK K 4YacTh OOIIEYEIOBEUECKON KYIbTYpHI
4yepe3 3HAKOMCTBO C UCTOPHUEH Pa3BUTHUS MAaTEMATHUKH, YBOJIIOLIMEH MaTEMaTUUECKUX UIIEH;

® Da3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXXEHUS, aITOPUTMHUYECKON
KyJIbTypbl, KPUTHYHOCTH MBIIUICHUS Ha YypPOBHE, HEOOXoauMoM Uit  Oymymiei
poeCCUOHATIBHOM 1eATENIbHOCTH, Ul IPOIOJIKEHUs 00pa30BaHMsI U CaMOOOpa30BaHMs;

® OBJAJEHUE MATEMAaTUYECKUMU 3HAHUSAMHU U YMEHMSIMH, HEOOXOIMMBIMH B IO BCEAHEBHOMU
KU3HM, JUII OCBOCHMSI CMEXHBIX €CTECTBEHHO-HAy4YHbIX JUCHUIUIMH UM JHUCLUILIMH
poeCCHOHATBHOIO LUKJIA, JUIsl HOJy4deHus oOpa3oBaHHs B 0OO0NACTAX, HE TPeOYHOLIMX
yr1yOJIeHHON MaTeMaTHYeCKOU OATrOTOBKH;

® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE CaMOOOPa30BaHUIO, HA IPOTSKEHUU
BCEH KU3HU,

® CO3HATeNbHOE OTHOIIEHHWE K HENPEpPhIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEHIHON
poheCCHOHATFHON 1 00IIECTBEHHOH IeATEIbHOCTH;

® TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITEJIbHOW TBOPUECKOM U OTBETCTBEHHOMN JEATENbHOCTH;

® TOTOBHOCTb K KOJUIEKTHBHOM paboTe, COTPYJHUUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTEJIbHOM,
OOIIIECTBEHHO TIIOJIE3HOHM, y4eOHO-HCCIIEOBATENbCKOM, MPOEKTHOW M JIPYTMX BHJIAX
JESTEIIbHOCTH;

® OTHOLIEHHE K MpO(ecCHOHAIBbHON JEeATENbHOCTH KaK BO3MOXKHOCTH Y4YacTHsl B PEIIEHUU
JIMYHBIX, OOLIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX POOIIEM.

MeTanpeaMeTHbIX:

® yMEHHE CaMOCTOSATEIbHO ONPEAEIATh LENIN AESITENbHOCTH U COCTABIIATH IUIaHbI 1€ TEIIbHOCTH;

®  CaMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIbHOCTS;

® JCIIOJIb30BATh BCE BOZMOXKHBIE PECYPCHI ISl JOCTUKEHUSI IOCTABJICHHBIX LEJeH U peanu3ainun
IJIAHOB JIESITENIbHOCTH;

e BHIOMpATH YCHENIHbIE CTPATETHH B PA3JIIMYHBIX CUTYALUAX;

e YyMEHHE MPOAYKTUBHO oOOHIaThbCS M B3aUMOJAEWCTBOBAaTH B MpOIlECCE COBMECTHOMU
NEeSTeIbHOCTH, YYUTHIBaTh IMO3ULUU JIPYTUX YYAaCTHUKOB JAESITEIbHOCTH, 3(PPEKTUBHO
pasperatbh KOH()IUKTHI;

e BIAJCHHE HaBbIKAMM  TIO3HABATEJIbHOM, Yy4eOHO-HCCIEIOBAaTENbCKOM M IPOEKTHOM
NesITeIbHOCTH, HaBbIKaMU pa3pelieHus mpoosem;

® CrHOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY IOMCKY METO/OB PEIIEeHUsS MPaKTHYECKHX
3a]1a4, IPUMEHEHHIO PA3IUYHbIX METOJIOB MIO3HAHNUS;

® TOTOBHOCTbh M CIIOCOOHOCTb K CaMOCTOSITENIbHOM HMH(POPMAIMOHHO -TIO3HABATEIbHOM
NeSITeIbHOCTH, BKJIIOYasi YMEHHE OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOUYHMKAX HH(poOpmanuu,
KPUTHYECKH OLIEHUBATh M HHTEPNPETHPOBATH HH(MOPMAIHIO, MOIYYaeMYyI0 M3 Pa3IMnYHbIX
HCTOYHUKOB;

® BIAJCHHUE A3BIKOBBIMU CPEICTBAMHU: YMEHHE SICHO, JJOTUMHO M TOYHO H3JIaraTb CBOIO TOUKY
3peHus, UCIOJIb30BaTh aJ€KBATHBIE SI3BIKOBBIE CPEJICTBA;



® BJAJCHHE HAaBbIKAMM [103HABATEIbHON pe(IeKCHU KaK OCO3HAHUS COBEPILAEMbIX NEHCTBUN U
MBICJIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, IPAaHUL] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX [103HABATENIbHBIX 33184 U CPEACTB Ul UX JOCTHIKCHHUS;

® [IEJIEyCTPEMJICHHOCTh B TIOMCKaX W NPHUHATHU PEIICHUH, COOOpa3suTeNbHOCTh U HHTYHIIHA,
Pa3BUTOCTb IPOCTPAHCTBEHHBIX MIPEACTABICHUM.

IIpeamerHbIxX:

e chopMHpPOBAaHHOCTH MPEJCTABICHUNA O MaTeMaTHKe KaK 4acTU MHUPOBOM KYJIBTYpbl U MecCTe
MaTEMaTHKU B COBPEMEHHOM IUBHIIM3AIMH, CTIOCO0AX OMUCAHUS SIBICHUM pealbHOro MHUpa Ha
MaTEeMaTUYECKOM SI3BIKE;

e chopMHpPOBAaHHOCTH TMPEJCTABICHUA O MaTeMaTUYECKUX MOHATHSAX KaK BaKHEHIIUX,
MaTeMaTUYECKUX MOJIETSAX, MO3BOJISIIOLIMX ONHUCHIBaTh M M3y4aTh pa3Hble MPOLECCHl U
SIBJICHUS;

¢ [IOHUMaHHE BO3MOXXHOCTU aKCMOMATUYECKOTO MOCTPOCHHS MATEMAaTUYECKUX TEOPUA;

® BJQJCHHE METOJAAMH JI0KAa3aTEJIbCTB M aJITOPUTMOB pEIICHUS, YMEHHME WX TIPUMEHSTD,

MPOBOJUTH
® JJOKa3aTeJbHbIC PACCYXKIACHUS B XOJI€ PELICHHUS 3a1a4;
e - BIAJCHHE CTAaHAAPTHBIMM TPUEMaMH PENICHUS PpAIUOHAIBHBIX W HWPPANUOHAIBHBIX,

[I0Ka3aTeNIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUN U HEPABEHCTB, UX CUCTEM;

® HCIIOJB30BAHUE FOTOBBIX KOMIBIOTEPHBIX TPOrPaMM, B TOM YHCIIE JJIsl IOUCKA MYTH PELICHUS
Y WUTIOCTPALMU PEUIEHUS YPABHEHUN U HEPABEHCTB;

e chOpPMHPOBAHHOCTH IPEJICTABIICHU 00 OCHOBHBIX MOHITHAX MAaTeMaTHYECKOTO aHAIn3a U MX
CBOMCTBax, BJIAJICHHE YMEHHEM XapaKTepu3oBaTh IMOBeleHUE (YHKIUH, HCIOJIb30BAHUE
MOJYYECHHBIX 3HAHWWA JUIi ONMCAaHMS M AaHAJIW3a PEaJIbHbIX 3aBUCUMOCTEW; BIIaJICHUE
OCHOBHBIMH TOHSTHSIMU O TUIOCKUX M TMPOCTPAHCTBEHHBIX T€OMETPUYECKH X (Urypax, HxX
OCHOBHBIX CBOMCTBAX;

e chOpMHPOBAHHOCTh YMEHUS PACIIO3HABATH T€OMETPHUECKUE (PUTYPBI HA YepTexax, MOAEIIX U
B pEaJlbHOM MUDE;

® [IpPUMEHEHME U3YyYEHHBIX CBOMCTB Fr€OMETPUUYECKUX GUTYp U HOPMYIT JUISl peIICHHS
FEOMETPUUECKUX 3aa4 U 3a7a4 C IPAKTUYECKUM COJEPKAHUEM;

e chopMHpPOBAaHHOCTH MPEJICTABICHUN O IpoLeccax U SBICHUSIX, UMEIOUIMX BEPOSITHOCTHBIN
XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MUPE, OCHOBHBIX MOHATHIX
JJIEMEHTApPHOU TEOPUH BEPOSATHOCTEM;

e chopMHPOBAaHHOCTh YMEHUI HAXOAUTh U OLICHUBATh BEPOSITHOCTH HACTYIJIEHUSI COOBITUI B
MPOCTEHIINX MPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKH CITyYalHbIX BEIMYUH;

B pesynbrate ocBoenus yueOHoW aucuumuimHel OVYIL.04 «MaremaTtuka» oOydarouuecs
JOJKHBIL:

Ymern:

e  OIIEpUPOBATH NOHATUAMU: OIIPENEIEHUE, aKCHOMA, TEOPEMA, CIIEICTBUE, CBOWCTBO,
MPU3HAK, J0KAa3aTeIbCTBO, PABHOCWIBHBIC (POPMYIHPOBKH; (HOpMyIUpoBaTh OOpaTHOE U
IIPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAWTH NPUMEPBI M KOHTPIPHUMEPHI, HCIIOIb30BAThH
METOJI MAaTeMAaTH4e€CKOM HMHIYKLIHMH; MPOBOJUTH JT0KA3aTEIbHbIE PACCYKJCHHUS NPU PEIICHUH
3a/1a4, OLIEHUBATh JIOTUYECKYIO IPABUIIBHOCTD PACCYXKICHMII;

e  OIIEpUPOBATH NOHATUSAMHU: MHOXKECTBO, IIOJMHOXKECTBO, OIIEPALMU HAJl MHOXXECTBAMHU; YMEHHE
HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapaT [Uisl ONMCAHUS pPEealbHBIX IPOLIECCOB U
IIPU PELICHUH 33/1a4, B TOM YHCIIE U3 APYTUX y4eOHBIX MPEIMETOB;



OTIEpUPOBATH TOHATUSMU: Tpad, CBSI3HBINA Tpad, 1epeBo, MUK, Tpad HA TUIOCKOCTH; 3a/1aBaTh
Y ONHCHIBATh rpadbl pa3IMUYHBIMU CIIOCOOAMHU; HCIIOIB30BaTh rpadbl MpU pelICHUH  3aady;
cBOOOJHO ONEpUPOBATh MOHATUSAMU: COUYETAHUE, MEPECTAaHOBKA, YUCIIO COYETAHUH U YHCIIO
nepectaHoBok; OnHOM HpIOTOHA; MpUMEHSATH KOMOWHATOpHBIE (AKThl U PACCYKICHUS IS
pelieHus 3a1ay;

OIEpUpPOBATh IOHATUSAMHU: HATypaJbHOE UHUCIO, LEJIOE YHUCIO0, OCTATOK [0 MOAYIIO,
palMoHaNbHOE YHCIIO, HWpPPAMOHAIBHOE YHUCIO, MHOMKECTBA HATYpPAJIbHBIX, IEIBIX,
panMoHaNbHBIX, JACHCTBUTEIBHBIX YMCEN; MCIIOIb30BaTh NMPU3HAKU JIEIMMOCTH, HAaUMEHbIIHHA
OOIIMI JenuTeNb M HauMeHblee o0llee KpaTHoe, adropuT™ EBKiHIa mpu pemeHuH 3ajad;
3HAKOMCTBO C Pa3JIUYHBIMH IMO3ULIMOHHBIMU CUCTEMaMU CUHCIICHUS;

OIEpUPOBATh MOHATUSMU: CTENEHb C IIEJIBIM MOKa3aTeleM, KOPEHb HATypajlbHOW CTEIEHH,
CTENeHb C pAaIlMOHAJIbHBIM I[IOKA3aTeleM, CTENeHb C JCWCTBUTEIbHBIM (BEIIECTBEHHBIM)
rokasaresem, Jorapudm ymcia, CHHYC, KOCUHYC W TAaHT'€HC ITPOU3BOJIBLHOTO YUCIIA;
ONEpPHPOBATH MMOHITUSMHU: TOXAECTBO, TOXKAECTBEHHOE mpeoOpa3oBaHuE, YpaBHEHUE,
HEpaBEHCTBO, CUCTEMa ypaBHEHUH M HEPAaBEHCTB, PABHOCHILHOCTh YpaBHEHHH, HEPABEHCTB U
CHCTEM, paliOHAIbHBIC, UPPAIlMOHATILHBIC, TTOKA3aTeNIbHbIE, CTEIIEHHBIE, JorapudmMudeckue,
TPUTOHOMETPHUYECKUE YpaBHEHHs, HEPABEHCTBA M CHUCTEMBI, YMETh pelaTh YpaBHEHHUS,
HEPaBEHCTBA M CHCTEMBI C IOMOIIBIO Pa3IMYHBIX TPUEMOB; PeIIaTh YpPaBHEHHs, HEPABEHCTBA U
CUCTEMBI C MapaMeTpoM; NMPHUMEHATHb ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI JJISl PEIICHUS
MaTeMaTHYeCKUX 3ajad W 3aJa4 W3 pa3IUYHbIX O00NacTeil HayKd W peaJbHOM >KU3HU;
OTepUPOBATh MOHATUSAMU: Tpapuk GyHKIUH, oOpaTHas (YHKIUS, KOMIO3ULUA (YHKIHUH,
nuHeiHas (QyHKUMsA, KBaApaTU4Has (YHKIUS, CTENeHHas (QYHKIMs C LETbIM IOoKa3aTeleM,
TPUTOHOMETpHUYECKHE (DYHKIIMU, OOpaTHBIE TPUTOHOMETpHUUYECKHE (QYHKIIMHU, TIOKa3aTeNbHAs U
norapugmuueckas  (GyHKIUH; yYMEHHME CTPOMTHh Tpapukd  (QYHKIMHA,  BBIIOJIHATH
npeoOpa3oBaHus rpauKoB PyHKINIA; yMEHHE UCIIOJIb30BaTh rpaUKN GYHKIMH ISl U3yUSHUS
MPOIIECCOB M 3aBHCHMOCTEH IpH pPEUICHWW 3a1ad M3 JpYTuX y4eOHBIX IMPEeIMETOB W U3
peambHOM KM3HM; BBIpaXaTb (opMylaMH 3aBUCUMOCTH MEXJIy BEJIMYMHAMH; YMEHHE
CBOOOJHO OIEPUPOBATh MOHATHSAMHU: YETHOCTh (DYHKIUH, MEPUOJUYHOCTh (YHKIIHH,
OTPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb (DYHKLMH, 3KCTpeMyM (YHKLIHH, HauOojbllee U
HauMEHbllee 3Ha4deHHs (QYHKIMM Ha TPOMEXKYTKE; yMEHHE TIPOBOJUTH HCCIIEIOBaHUE
(GyHKINU; yMEHHE WCIOJBb30BaTh CBOWCTBA M rpaduku (QYHKIMHA Ui PEHICHUs ypaBHEHHH,
HEpaBEHCTB U 3a/1ay ¢ MapaMeTpaMy; M300pa)xkaTb Ha KOOPJIMHATHOW IJIOCKOCTH MHOYKECTBA
pELIEHNI ypaBHEHWIA, HEPABEHCTB U UX CUCTEM;

OTIEPUPOBATH TOHSATHUSIMH: MOCJIEIOBATEBHOCTb, apudmernyeckas nporpeccus,
reoMeTpHuecKas Mporpeccus, 6eCKOHEYHO YOBIBAIOIIAas T€OMETPHUECKasl MPOrPecchs; yMeTh
3aJ1aBaTh MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX (POPMYIL.

3HATD:
INOHATHUS: KOMIIJIEKCHOE YHCJIO, COHpSDKeHHI)Ie KOMIIJICKCHBIE YHCJIA, MO)IYJ'H) Hu apI‘YMeHT

KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIEKCHBIX — 4Hcel  (TeomeTpuyeckas,
TPUTOHOMETpHYECKass W anredpamdeckas); apupMeTHUYecKHe IeHCTBUS C KOMIUIEKCHBIMU
YHUCJIAMU; UCIIOJIb30BAHUE KOMIIJIEKCHBIX YHUCEIL;

HOHATHS: CpefiHee apu(MeTHIecKoe, MeaHa, 1 HauMeHblIee 3HaYeHHs, pa3Max, AUCIepCus,
CTaHZAPTHOE OTKJIOHEHME VIS ONIMCAHUS YMCIIOBBIX JaHHBIX;



(GopMyIIbI CIIOKEHHSI U YMHOKEHUS BeposTHOCTEH, GopMyiy NOJHON BEpOSTHOCTH, GOPMYILY
bepuymnu, komOunaTopHble (akTel W (GOpMyJbI; Cly4aiiHas BeJIWYHMHA, paclpeaeeHue
BEPOSATHOCTEH, MaTeMaTH4eCKOe OXHMJaHWe, JAUCIEepCUs U CTaHAAPTHOE OTKJIOHEHHE
CIlyyailHOH  BeNWYMHBI, (YHKIMM  pacmpefeNeHuss U IUIOTHOCTH  PaBHOMEPHOTO,
[10Ka3aTeIbHOI0 U HOPMAJIbHOI'O PACHpPEEICHUH; YMEHNE UCTIO0Ib30BaTh CBOMCTBA U3YyYEHHBIX
pacripeniesieHuil JUIsl peieHust 3a/1a4; MOHATUS: 3aKOH OOJIBIIMX YUCEeNl, METObl BEIOOPOYHBIX
HCCJICTOBAHUM;

MOHATHUS: TOYKA, NpsMas, IUIOCKOCTb, HPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKUH YToOJI,
IBYI'PaHHBIN yroj, TPeXI'paHHbIN yroJ, NepeceKarouecs, napaielbHble U CKPEeIIUBaoLIecs
npsiMble, MapauIebHOCTh W TMEPIEHAUKYISAPHOCTh NPSAMBIX M IUIOCKOCTEH, Yrol MEXIy
MPSIMBIMH, YTOJ MEXIY MPSAMON U TUIOCKOCTBIO, YTOJI MEXK/Y TUIOCKOCTSAMH; (PAKTHI M TEOPEMBI
IUIAHUMETPUM; : MHOTOTPAaHHUK, CEYEHHE MHOIOI'DAaHHMKA, IPABUJIBHBI MHOIOTPaHHUK,
npu3Ma, nupaMuia, (Qurypa ¥ TOBEPXHOCTh BpallleHWs, IWJIMHAP, KOHyC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYEHHUs KOHYCAa W IMJIMHApA, NapayiesibHble OCH, CEYCHHE Ilapa,
TUIOCKOCTh, Kacaromasics chepbl, MWIMHApPA, KOHYyca, MPSIMOYrojbHAas CHUCTEMa KOOPIWHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAUHATHI BEKTOpPAa, CyMMa BEKTOPOB, MPOU3BEJICHHE BEKTOPA
Ha YHCJO, pAa3JIOKEHHE BEKTOpa MO 0a3ucy, CKAIAPHOE MPOU3BEIACHHUE, BEKTOPHOE
IIPOU3BEJCHUE, YroJl MEXKIY BEKTOpaMH; Marpuua 2 X 2 u 3 X 3,ompenesiuTesib MaTpHULBL,
T€OMETPUUECKUI CMBICTT ONIPEeITUTES.

Oco0oe 3HaueHWE JUCHUIUIMHA HMeeT npu ¢opmupoBanud u paszutun  OK.



Koa n
HaHMeHOBaHHe
(opmupyembIx
KOMIIeTeHIH i

I[Inanupyembie pe3ybTaThl 0CBOCHHS THCIUILIUHBI

Oo0mrue

JAucuumiimHapHbie (IpeaAMeTHbIe)

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3aa4
pohecCHOHATLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM;

B gactu Tpy10BOro BOCIUTAHUS:

- TOTOBHOCTh K TpYJly, OCO3HAaHUE ILIEHHOCTU MAacTepCTBa,
TPYIOTOOHE;

-TOTOBHOCTh K aKTHUBHOH JI€ATEIBHOCTH TEXHOJOIMYECCKOU U
COITMAIbHOM HAIIPaBJICHHOCTH, CIIOCOOHOCTh HHHIIMHUPOBATH,
MJIaHUPOBaTh U CAMOCTOSITENIBHO  BBIMOJHATH  TaKyIO
JIeSITEIILHOCTD;

- UWHTEpeC K PaIHYHBIM cdepaM TpodhecCHOHATEHOMI
JIeSITEILHOCTH,

OBnajicHUe YHUBEPCAIBLHBIMH y4COHBIMU MMO3HABATEIIBHBIMU
NEeNCTBUSIMU:

0a30BbIC JIOTUYCCKHE ACHCTBUS:

- CaMOCTOSITENbHO (OPMYIHUPOBATh U aAKTyaJIU3HPOBATh
npo0JemMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

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

- ONpEeNeNsATh LEIU JAEATEeNbHOCTH, 3aJaBaTh NapameTpbl U
KPUTEPHUU UX JTOCTUKECHUS;

- BBIABIATH  3aKOHOMEPHOCTHM W  TNPOTHUBOPEUYUs B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUThb KOpPPEKTHUBBl B JESATEIbHOCTb, OLIEHUBATh
COOTBETCTBHE  PE3YJIbTATOB  IIEJSIM, OIICHUBATh  PUCKH
MOCIICACTBHUI JEITEILHOCTH;

- pa3BUBaTh KPEATHMBHOE MBINUICHHE TPU PEHICHUN
YKU3HEHHBIX TIPOo0IieM

0a30BbIE HCCIEIOBATEIbCKHUE NCHCTBHS:

- BIAAeTh HaBbIKAMHU  y4eOHO-UCCIIEJIOBATENLCKOH U
MIPOEKTHOM IeATEIbHOCTH, HAaBBIKAMHU pa3perieHus mpooiem;

- BBISBJIATE MPUYUHHO-CIIECTBEHHBIE CBSI3H i
AKTyaJIN3UpOBATh 3aJlayy, BBIJABUTATh THUIIOTE3y €€ PEIICHUS,

-BJIaIETh METOJIaMH J0Ka3aTeNbCTB, aITOPUTMAMHU PEILIECHUS
3a1a4; yMeHHe (OpPMYIHUPOBATH OINpPENEICHUsl, aKCUOMBI H
TEOpPEMbI, IPUMEHATb MX, IPOBOAUTH JlOKa3aTeJIbHbIE
paccyKIeHUs B XOJl€ PELICHUs 3a/ay;

- YMETb ONEpUPOBATh MOHATHSIMHU: CTENEHb YHCIa, Jorapupm
YHClla; YMEHUE BBIIIOJHATH BBIUMCICHHE 3HAYEHUH U
npeoOpa30BaHus BEIPAXKEHUI CO CTENEHSIMHU U Jiorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIBHBIX BRIPAKCHUH;

- yMeTb ONEpUpOBaTh MNOHATUSAMM:  pallMOHAJbHBIE,
UppaLMOHAJIbHBIE, [IO0Ka3aTelbHbIE, CTEIEHHBIE,
JOrapu(pMUUECKUe, TPUTOHOMETPUYECKHE YypaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

- YMETh OINEpUPOBaTh MOHATUAMU: (GYHKLHUS, HEMIPEPbIBHASL
(GyHKIMS, TPOU3BOJHASA, IEepBOOOpa3Has, OMNPEICIICHHBIH
UHTETpaJl; YMEHUE HAaXOJIUTh IPOU3BOJIHBIE AIIEMEHTapHBIX
(yHKIUH, UCHOJIB3YS CIIPAaBOYHbIE MaTEpUasIbl; UCCIEN0BATh
B IpOCTEHIIMX cly4yasX (yHKOUM Ha MOHOTOHHOCTD,
HaxXOJIUTh HAWOOJIbLINE U HAaUMEHBIIME 3HAueHUs (QYHKIIU;
CTPOUTH Ipa)UKU MHOTOWICHOB C MCIIOJIb30BAaHUEM arlnapaTa
MaTEeMaTHYeCKOr0 aHajlinu3a; MPUMEHSTh MPOU3BOJHYIO MpPH
pelleHny  3ajad  Ha  JIBWJKEHHWE; pellaTh  IPaKTHKO-
OpUEHTUPOBAaHHBIE 3aJaud Ha HAWOOJbIINE W HAaWMEHBIIIHE
3HAUEHUs, HA HaXOXKACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEepUpPOBATh MOHATHIMU: pallMOHAIbHAS QYHKLIUS,
IIOKa3aTeabHas byHKIMA, CTETICHHAs ¢byHKIMA,
norapudmuueckas QpyHKINs, TPUrOHOMETpUUecKrue QyHKIUH,
oOpatHble (DYHKIMM;, YMEHHE CTPOUTHh I'papUKH H3YyUCHHBIX
(GbyHKIUH, UCTIOIB30BaTh IpadUKU IPU M3yYEHUH MPOLECCOB
U 3aBHCHUMOCTEH, NMpH peIIeHUH 3a7ad U3 JIPYrux y4eOHBIX
IpeaIMETOB M 3aJady M3 peaJlbHOW JKHU3HU; BBIpaXKaTh




HaXOOUTb  apryMEHThl Ul JI0Ka3aTeiabCTBA  CBOMX
YTBEPKJICHMM, 3aaBaTh IapAMETPhI U KPUTEPUU PELICHUS;

- AHaJIM3UPOBATh IIOJyYEHHBIE B XOJE€ pEUICHMs 3aJadu
pe3ynbTaThl, KPUTHYECKH OLICHUBAaTh HX JOCTOBEPHOCTS,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

- yYMETb IIEPEHOCUTb 3HAHUSA B II03HABATEIBHYIO U
IPAaKTUYECKYI0 00JIACTH KHU3HEAEATEIbHOCTH;

- YMETb HMHTETPUPOBATh 3HAHMS M3 Pa3HBIX IIPEIMETHBIX
obnacreii;

- BBLIABUIAaTh HOBBIC HJIEH, MpeIaraTb OpPUTMHAIbHBIE
HOJIXO/Abl U PELICHHUS M CIOCOOHOCTh MX MCIIOJIB30BaHMS B
IIO3HABATEJIBHON U COLIMAIIbHOW ITPAKTHKE

(opMyIaMy 3aBUCUMOCTH MEX]ly BETMUNHAMU;

- YMETh pelIaTh TEKCTOBBIE 3aJla4M Pa3HbIX THUIIOB (B TOM
Yuciae Ha MPOLIEHTHI, J0JIM M 4YacTH, Ha JBWXKEHHUE, padoTy,
CTOMMOCTh TOBapOB M YCIYI, HaJOTH, 33Ja4d U3 00JacTH
yIpaBJIeHUs] JIMYHBIMM U CEeMEWHbIMH  (DUHAHCAMH);
COCTaBJIATh BBIPAXKECHUS, YPABHEHMs, HEPABEHCTBA U UX
CHUCTEMBI II0 YCIOBHMIO 3aJaud, MCCIEAOBATH IIOJyYEHHOE
pelIeHre U OLEHUBATh IPABAONOJ00HOCTh PE3yIbTaTOB;

-yMETh OIIepUpPOBAThH MOHATHSAMH: cpenHee
apupMeTHyecKoe, MeMaHa, HauOoyblIee M HAaUMEHbIIEEe
3HAUEHUs, pa3Max, JUCIEPCHs, CTAHJAPTHOE OTKJIOHEHUE
YHUCIIOBOr0 Habopa; yMEHHME W3BJIEKaTh, MHTEPIPETHPOBATH
MH(POPMALIUIO, IPEICTAaBIECHHYIO B TaOJIMIIaX, HA IUarpaMMax,
rpadukax, OTpa)kalollyl0 CBOMCTBA peajbHBIX MPOLECCOB U
SIBJICHUI; IPEJCTaBIATh HH(POPMALIMIO C TOMOIIBIO TaOIHIl U
quarpammM; MCCIel0BaTh CTaTUCTUYECKUE JIaHHBIE, B TOM
yuciae C IPUMEHEHHEM  TIpapUuecKuX  METOJIOB U
AEKTPOHHBIX CPE/ICTB;

- YMEThb ONEpUPOBATH MOHATUSAMHU: CIYYalHBIA ONBIT U
cilyyaiiHoe COOBITHE, BEpPOSITHOCTb CIYy4aHOTO COOBITHS;
YMEHHME BBIYHUCIATH BEPOSATHOCTb C  HMCHOJIb30BAaHUEM
rpadUuecKux METOJIOB; MPUMEHSTh (HOPMYJBl CIOXKEHUS U
YMHOXEHHUSI BEPOSATHOCTEH, KOMOHMHATOpHbIe (AaKThl U
GopMysIbl TpU PpEHIEHUH 33/a4; OLEHHMBATH BEPOSITHOCTU
peabHBIX  COOBITHH;  3HAKOMCTBO  CO  CIy4aillHBIMHU
BEIMYMHAMU; YMEHHE NPHUBOJUTH IPUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YHCET B MNPHUPOJHBIX M OOLIECTBEHHBIX
SIBJIICHUSAX;

- YMETh ONEepUpPOBATH MOHIATUSIMU: TOUKA, MpsSMas, MIOCKOCTb,
MPOCTPAHCTBO,  JABYI'PAaHHBIM  Yroji,  CKpPELIUBAIOLIUECS
MpsiMble, apaIeIbHOCTh U MEPIEHAUKYISIPHOCTD MPSAMBIX U
IJIOCKOCTEM, Yrojl MEXAY NPSMBIMH, YroJl MEXAY NMpsAMOU U
IJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSAMHM, PACCTOSHHE OT
TOYKM [JO IUIOCKOCTH, pPAacCTOSSHUE MEXAY HpSIMBbIMH,
paccTosiHue MEXAY MJIOCKOCTIMU; YMEHHUE HUCII0JIb30BATh MPU




peleHH 3a/1a4 U3y4YeHHbIC (DaKThI U TEOPEMBI TUTAHUMETPHUH;
YMEHHE OIICHUBATH pa3Mephbl 00BEKTOB OKPYKAIOIIETO MUPA;

- YMETh ONEPHPOBATH MOHITHUSIMHU: MHOTOTPAHHHK, CCUCHHE
MHOTOTpaHHUKa, KyO, Mapajuiesienunes, npusMa, nupamuna,
¢durypa ¥ MOBEPXHOCTh BpaIlleHHs, IWIMHID, KOHYC, IIap,
cdepa, cedenus GUTYpbl BpAIIEHUS, IIIOCKOCTh, KACAIOIIAsICS
chepbl, IWIMHIpPA, KOHyCa, IUIOMAAb IOBEPXHOCTH
MUPaMUbl, TMPU3MBI, KOHYCa, LUWIMHJpA, IUIOMAnb chepsl,
00beM KyOa, MPSIMOYTOJILHOTO MapajuleenuIe/ia, TUpaMuibl,
npU3Mbl, [WIMHIPA, KOHYyCa, IIapa; YMEHHE HU300paxarhb
MHOTOTPAaHHHKH M TOBEPXHOCTH BpAIICHUS, UX CEYCHUS OT
pyKHd, C IIOMOIIBI0  YEPTEXKHBIX  HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJCTB; YMCHUE PacliO3HABATh CHMMETPHUIO B

IPOCTPAHCTBE; yMEHUE  pacro3HaBaTh  IPABUJIbHBIC
MHOTOTPaHHHKHU;
-YMETh OTIepUpPOBATH MOHSATUSIMU: JIBUKCHHE B

IPOCTPaHCTBE, NOJOOHBIE (UIYphl B  IPOCTPAHCTBE;
HCIIONB30BAaTh OTHOILIEHWE IUIONIAJEH IOBEPXHOCTEH U
00BEMOB NMOAOOHBIX (PUTYp MPU PEIICHUH 33]1aY;

- YMETb BBIUUCIIATh T€OMETPUUECKUE BETUUNHBI (JITIMHA, YroJ,
mwioum@aab, oO0BeM, IUIOMAAb MOBEPXHOCTH), HCHOJIb3YS
U3y4eHHbIE (POPMYIIBI U METO/IBI;

- YMEThb OIEpHUPOBATh MOHATUAMM: IPSIMOYIOJbHAs CHUCTEMA
KOOpJIMHAT, KOOPAUHATBI TOYKH, BEKTOP, KOOPIMUHATHI
BEKTOPA, CKAIPHOE IIPOU3BEIAECHUE, YTOJI MEXKIY BEKTOpPaMH,
CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTh
C TIOMOIIBI0 HU3YYEHHBIX (OPMYS KOOPAUHATHI CEPEIUHBI
OTpE3Ka, PACCTOSAHUE MEXKIY ABYMs TOUKAMU;

-yMeTh BBIOMpATh MNOAXOASAIIMNA M3yYEHHBIH MeETod IJid
peleHus 3a/lauM, pacro3HaBaTh MareMaThdyeckue (akThl U
MaTeMaTHYeCKUe MOJEIN B NPUPOJHBIX M OOIIECTBEHHBIX
SBJICHUAX, B MCKYCCTBE, YMEHHME IPUBOAUTH IPUMEPHI
MaT€MaTHYECKUX  OTKPBITUM  POCCHHCKOM W  MHUPOBOM
MaTEMaTHYECKON HaYKH




OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpeICTBa IOUCKA,
aHaJu3a u
WHTEPIIPETAINN
uHpopmanuu u
UH(POPMAaLIMOHHbIE
TEXHOJIOTHH IS
BBITTOJIHEHUS 32144
npodeccuoHanbHOM
NeSITeTbHOCTH;

B o0nacTu IeHHOCTH HayYHOTO MMO3HAHUSA:

- c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKH M OOILIECTBEHHOU
IIPAKTHKH, OCHOBaHHOT'O Ha nanore KYJIBTYD,
CIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MecTa B
HOJIUTKYJIBTYPHOM MHUpE;

- COBEPILIEHCTBOBAHME SI3BIKOBOM U YHUTATEIBCKOW KYIBTYpPbI
KaK CpeACTBAa B3aUMOJCHCTBUS MEXIY JIOAbMH M IO3HAHUS

MUDA;
- OCO3HAHWE I[IEHHOCTU HAy4YHOH JeATEeTbHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MPOEKTHYIO u HCCIIEIOBATEIBCKYIO

JESTEIIbHOCTh HHIMBUyaJIbHO U B TPYIIIIC.
OBnaseHre YHUBEpCAIBbHBIMH YUeOHBIMU IMO3HABATEIbHBIMU
JICUCTBUSIMU:

pabora ¢ nHpopmanuei:

- BIIQJICTh HABBIKAMH IOJy4CHUsT WH(OPMAIIUK U3 UCTOYHUKOB
pa3HbIX TUIIOB, CAMOCTOSITENIFHO OCYIIECTBISAThH MOUCK, aHAIIN3,
CUCTEMATH3AIMI0 U WHTEPIPETANNIO WHHOPMAIIUU Pa3THIHbBIX
BUJIOB B (DOPM IIpe/ICTaBICHUS;

- co3llaBaTh TEKCThl B pa3NIUYHBIX (dopMaTax C Y4eTOM
Ha3HA4YCHUS WHQOpPMAIMM W IIEJICBOW ayJAWTOPHH, BBIOWpAas
ONTUMATBEHYIO (POPMY IIPENICTABICHUS U BU3YyaTH3aIUH;

- OICHWBATh JIOCTOBEPHOCTH, JICTUTHMHOCTh MH(OpPMAIUH, €
COOTBETCTBUE MPABOBBIM U MOPATbHO-ITHUYECKUM HOPMaM;

- MCIIOJIb30BATh CpencTBa UH(OPMAITMOHHBIX "
KOMMYHHKAITIOHHBIX TEXHOJIOTHH B PEIIEHWH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OpPraHW3allMOHHBIX  3aJad  C
coOroIeHIEM TpeboBaHMit PrOHOMUKH, TEXHHUKHU
0C30MMacCHOCTH, THUTHEHBI, PECypCOCOCpeKeHHs, IMPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM O€30MacCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUS W 3alTUTHl WH(OPMAIINH,
nH(OPMAIIMOHHON 6€30MaCHOCTH JTHYHOCTH

- YMETb ONEpUPOBATh NOHATUSAMM: pallMOHalbHas (QyHKIMS,
II0Ka3aTeabHas byHKIu, CTENEHHAs ¢byHKIMA,
aorapupmuueckas GyHKLUs, TPUTOHOMETpUYecKue GyHKINH,
oOpatHble (DYHKIMH; YMEHHE CTPOUTHh TPaQUKH H3yYSHHBIX
(GyHKUMH, UCTIONB30BaTh TpaQUKU IPU U3YYEHHH MPOLIECCOB
U 3aBHCUMOCTEH, MpH pEeIIeHUH 3a7ad U3 JPYrux y4eOHBIX
OpeIMETOB M 3a7ay W3 peaJbHOM JKU3HU; BBIpAXaTb
(bopMyIaMu 3aBUCUMOCTH MEX]y BETHUYNHAMU;

-yMETb OIIepUPOBATh HOHATUSMMU: TOKIECTBO,
TOKJIECTBEHHOE IIPe0Opa3oBaHuE, YpaBHEHHE, HEPABEHCTBO,
cUCTéeMa YpaBHEHMH M  HEPaBEHCTB, PaBHOCUJIBHOCTb
YpaBHEHUH, HEpPaBEHCTB U  CHUCTEM, pallMOHaJbHbIE,
UppalyoHaJIbHbIE, HoKa3aTesbHbIE, CTETIEHHBIE,
norapudmuyeckue, TPUTOHOMETPHUUECKHE ypaBHEHHA,
HEpaBEHCTBA M CHUCTEMbI, YMEThb pellaTh YypaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI C MOMOIIBIO PA3INYHbIX MPHEMOB;
pelaTth ypaBHEHHs, HEPABEHCTBA U CHUCTEMBI C MapaMeTpoM;
MPUMEHSTh ypPaBHEHHS, HEPABEHCTBA, WX CHCTEMBI JUIS
pelleHrs MaTeMaTH4ecKUuX 3aJad W 3aJad M3 pa3IMuHbIX
o0acTeil HayKH U peabHOM KU3HM;

- yMeTh CBOOOJHO ONEpPUpPOBaTh MOHATHUSIMHU: JIBUKEHUE,
napajjenbHbli MEepeHOC, CHUMMETpUs Ha IUIOCKOCTH M B
MPOCTPAHCTBE,  TOBOPOT,  MpeoOpa3oBaHWe  MOAOOUS,
noJo0Hble  (UTYphI; yMETh paclio3HaBaTb paBHbIE U
mofo0HbIe (UTYPBI, B TOM YHCIE B TPHUPOJIE, HCKYCCTBE,
apXUTEeKType;  yMeThb  HCIIOJIb30BaTh  T'€OMETPUUYECKHE
OTHONICHUS, HAXOJUTh N€OMETPUYECKHE BEINYUHBI (IJIMHA,
yroj, Iomaab, o0beM) MpPHU pelIeHHH 3a1ad M3 JAPYTHX
y4eOHBIX MPEIMETOB U U3 PEATLHOM KUZHU




2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JACIUTLIIAHBI

2.1. O0beM y4eOHOM AUCHUNIUHBI U BUABI YI4eOHOH padoThl

Bun yueoHoii pa6oTsl O0bem yacoB

O0beM 00pa3zoBaTebHOI POrpaMMbl y4eOHOI AU CIUTLIMHBI 296

B TOM YHUCIJIC:

TEOPETUYECKOE O0YUCHUE 182

nmabopaTopHbIe padOThI -

NPaKTUIECKUE 3aHSATHS 106

WHIUBHIYAIbHBIN IPOCKT (Oa/nem) HET

KOHTpOJIbHAs paboTta -

Koncynpranus 4

IIpome:kyTouHas aTrecTauus (3K3aMeH) 4




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

HaumeHoBaHue Conep:kanue y4eOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeILHOCTH Oo0bem DopMuUpyeMbl
pa3esioB U TeM o0yyarommxcst B Yacax e
KOMIIeTCHIIU U
1 2 3 4
Ocnosnoe codeprcanue
Pa3nea 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 24
Tema 1.1 Coaep:xanue y4eOHOro MaTepHuaJia 4
Hens u 3anaun Teopernueckoe odyuenue 2
MaTE€MaTUKH NpU Lenp u 3a1ayn MaTEMaTUKHU IPU OCBOCHUU CIELIUATBHOCTH.
OCBOCHUU ba3oBble 3HaHMS U yMEHUS 110 MaTeMaTHKE B IPO(ECCHOHATIBHON U B TIOBCETHEBHOM
CHELUAIBHOCTU. Yncna | qesiTeIbHOCTH.
Y BBIYHMCIICHUS JleicTBUsI Hal TOJIOKUTEIIBHBIMU U OTPULIATEIbHBIMU YUCIIAMHU, C OOBIKHOBEHHBIMU U

JECATUYHBIMH IPOOSIMHU.

JleiicTBus co cTeneHs MU, (HOPMYJITbl COKPAIIEHHOTO YMHOKEHHUS
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTuueckoe 3ansaTue. Tect «BXxoasmui KOHTPOJIb 3HAHUI

Tema 1.2 Cogepsxanue y4eOHOro MaTepHaJa 6 OK 01, OK 02
IIpoueHTHBIE
Teopernueckoe odyuenue 4
BBIUMCIICHHUS. o
MpocTble NpoLeHTbl, pasHble cnocobbl X BblYMCNEHUA. JINHENHbIE, KBaAPaTHbIE,
YpaBHeHUd U 6 M
HEPABEHCTBA APOBHO-NNHENHbIE YPaBHEHNA U HepalieHCTBa
B ToM 4mnciie, NPaKTHYECKUX 3aHATHH 2
[IpakTnueckoe 3ansTue: Pemenrne npuMepos
Tema 1.3. Coaepxanue yueOHOro MaTepuaa 6
[TpoueHTHBIE Teopernyeckoe o0yueHue 4
BBIUMCJICHUS B IIpuMeHEeHNEe TPOLIEHTOB NIPU PEUIEHHE YKOHOMUUYECKUX 3a/1a4
poeCCHOHATBHBIX B TOM unciie, NPaKTHYECKUX 3aHATHI 2
3aiaqax IIpakTrueckoe 3aHsTHe. BbluncieHne IPOLIEHTOB.
Tema 1.4 Coaep:xanue yueOHOro MaTepuaJia 8
Pewenue 3anau. Teopernueckoe odyueHune 4




BxoHOM KOHTPOJIb

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

B TOoM unciie, NpaKTHYeCKUX 3aHATHI 4
IIpakTrueckoe 3aHsaTHE. Y paBHEHUS.
Pasznea 2. [IpsiMble 1 IJIOCKOCTH B NpocTpaHcTBe. KOOpAMHATHI M BEKTOPHI B IPOCTPAHCTBE 38
Tema 2.1. OcHOBHBIE Coaeprxanue yueOHOro MaTepuaJa 6
HOHATHUSA Teopernueckoe o0yuenune 4
CTEpEOMETPUH. IIpenmer crepeomerpun. OCHOBHbIE MOHATHS (TOYKa, IMpsMasi, IJIOCKOCTH,
Pacnonoxxenue npsameIX | mpoctpanctBo).  OCHOBHBIE  aKCHOMBI  cTepeomerpuu.  llepecekarommecs,
U TUIOCKOCTEN napajuleJibHble M CKpEIMBAIOIIMECS MpsiMble. YIoid MeXAy [psMbIMH B
npoctpaHcTBe. [leprneHaukynsapHOCcTh NpsMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE
burypsl
B ToM ymHciie, TPAKTHYECKUX 3aHATHIi 2
ITpakTruyeckoe 3anstue. Pemenue 3agau
Tema 2.2. Coaepixanue yueOHOro MaTepuasa 6
Hapamem’HOCTE Teopernueckoe o0yueHune 4
TPAMBIX, IPAMOM M | TTapamenbHble npsivast 1 wiockocts. Onpenenenue. Ipusnak. CoiicTsa.
TITOCKOCTH, TIIOCKOCTEH | TTapannensuble muockocTu. Onpenenenue. [pusnak. CBolicTsa.
Terpasnp u ero osnementsl. [lapamnenenunen u ero snemeHthl. CBoiicTBa OK 01, OK 02
IIPOTHBOIOJIOKHBIX I'paHel u AuaroHaneil napauienenunena. [locrpoeHre 0CHOBHBIX
CEYECHMI
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTuueckoe 3anarue. Pemenune 3anau
Tema 2.3. Coaepxanue yueOHOro MaTepuaa 4
Ilepnenaukynapuocts | TeopeTruueckoe ooyueHue 2
OPSMBIX, IPSIMOH U [lepnienaukynspusie npsimble. [lapamuienbHble MpsiMble, NEPHEHAUKYISPHBIE K
IUTOCKOCTH, IJIIOCKOCTEN | TuIOCKOCTH. [IpH3HAK MepreHNKYISIPHOCTH MPSIMON M TIIOCKOCTH
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTuueckoe 3anarue. Pemenue 3anau
Tema 2.4. Coaep:xanue yueOHOro MaTepuaJia 4
Heprrerzicysip i Teoperuyeckoe o0yueHue 2

HakJIoHHas1. Teopema o
TpeX MePIEeHIUKYIsIpax

Ilepnengukynsap ¥ HakiIOHHas. Teopema O Tpex NEPHEHIUKYISAPAaX. YTOJI MEXKIY
MPSIMOM U TUIOCKOCTBIO.




VYron Mexay miockocTsmMu. [lepneHIuKynsipHbIe IIIOCKOCTH.
PaccrosiHus B ipocTpaHcTBe

B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
[IpakTrueckoe 3aHsITHE. YTOJ MEXKIY IJIOCKOCTSMMU.
Tewma 2.5. Koopaunatel | Conep:kanue y4eOHOro MaTepuasia 6
U BEKTOPHI B Teopernueckoe odyuenune 4
IIPOCTPAHCTBE JlexapToBBl KOOpAMHATHI B IpocTpaHcTBe. BekTtopsl B mpoctpaHcTBe. CllokeHUE U
BBIUMTAHUE BEKTOPOB. YMHOKEHUE BEKTOpa Ha uucio. CKalsipHOE NPOU3BEICHUE
BeKTOpOB. [Ipocrelinme 3a1aun B KOOpAMHATAX
B ToMm 4unciie, NpaKTHYeCKUX 3aHATHI 2
IIpakTnueckoe 3ansartue. Pemenue 3anau
Tema 2.6. [Ipsimble u Coaep:xaHue y4eOHOIro MaTepHuaJia 6
IUIOCKOCTH B Teopernueckoe odyuenue 4
IIPAKTUYECKHX 3a7adax | B3aumHoe pacrmonokeHue MpsMBIX B MpocTpaHcTBe. [lapamnenbHOCTh MpsSMOM U
IJIOCKOCTH, IapajyIeNIbHOCTh  IJIOCKOCTEH, MEPHEeHAUKYISIPHOCTh —IJIOCKOCTEH.
PacronokeHre TpsSMBIX W IUIOCKOCTEM B  OKpyXKawiieM wMupe (mpupoje,
apXUTEKType, TEXHUKE). Pelienne npakTuKo-opueHTUPOBAHHBIX 3a7a4
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTuueckoe 3anarue. Pemenue 3anau
Tema 2.7 Pemenne | Coaep:kaHue yueOHOI0 MaTepUaa 6
3aja4. IIpsimble 1 | Teopernueckoe o0y4yeHue 4
IUIOCKOCTH, PacrionoskeHne mpsMBIX M IUIOCKOCTEN B IpocTpaHcTBe. [lepneHauKymnspHOCTh U
KOOPJMHATEI U BEKTOPHI | MAapaJUIeIbHOCTh NPSIMBIX U IJIOCKOCTEH. JlekapToBbl KOOPAMHATHI B MPOCTPAHCTBE.
B IIPOCTPAHCTBE BekTops! B nipocTpancTBe. ClI0)KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA
Ha yucio. KoopnHatel BekTopa
B ToMm yuciie, npaKTHYeCKUX 3aHATHI 2
ITpakTuyeckoe 3anstue. Kontponbhas pabota
Pa3nen 3. OcHoBbl TpUroHoMerpun. Tpuronomerpnyeckue GyHKunu 40
Tema 3.1 Coaepxanue yueOHOro MaTepuaa 6
Tpuronomerpuueckne | Teopernuyeckoe 00yueHue 4 OK 01. OK 02
byHKIIIN Pagnannas mepa yrua. [IoBopoT ToukM BOKpYr Haudana kKoopauHar. OmpezneneHue ’

IMPON3BOJILHOT'O YyrIJia,
quciia

CHUHYCa, KOCHMHYCA, TaHI'CHCA W KOTAaHTCHCA. 3Haku CHHYCa, KOCHUHYCa, TaHI'CHCA U
KOTAHI'CHCA 11O YCTBCPTIAM. 3aBHCHMOCTD MCKIY CUHYCOM, KOCUHYCOM, TAHTCHCOM U




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

B ToM umHciie, TPAKTHYECKUX 3aHATHIA 2
ITpakTuyeckoe 3ansTue. Pabota ¢ TpUrOHOMETPHUYECKON OKPY’KHOCTBIO

Tema 3.2 OcHOBHBIE Coaeprxanue yueOHOIro MaTepuaJia 8

TPUTOHOMETPHUUYECKHUE Teopernueckoe o0yuenune 6

TOXIECTBA Tpuronomerpuueckue TOXIECTBA. [TpeoOpa3zoBanus IIPOCTEUIINX
TPUTOHOMETPUUYECKUX BbIpakeHUH. CUHYC, KOCUHYC, TAHI€HC U KOTAaHI€HC YIJIOB O U
-0
B ToM umHciie, TPAKTHYECKUX 3aHATHIA 2
ITpakTruyeckoe 3aHsTHe. TPUTOHOMETPUUYECKHE TOXKIECTBA.

Tema 3.3 Coaeprxanue yueOHOro MaTepuaJa 6

Tpuronomerpuueckue | Teopernyeckoe o0yueHmne 4

(GyHKIMH, BX cBOWCTBA | OOJNAcTh ONpe/CICHUs] U MHOXECTBO 3HAYCHUH TPUTOHOMETPUYCCKHX (YHKIHUIL.

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

[TpeoOpaszoBanue rpadKOB TPUTOHOMETPUIECKHUX (PYHKITHIA
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[Tpaktuueckoe 3anstue. I[locrpoenue rpadukos.

Tema 3.4 O6paTHble Coaeprxanue yueOHOro MaTepuaa 4

TPUTOHOMETPHUYECKHUE Teopernueckoe odyuenue 2

byHKIIUN OO6patHble TpuroHoMmerpuyeckue pyHkuuu. MIx cBoiicTBa u rpaduki.

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

Tema 3.5 Coaepxanue yueOHOIro MaTepuaa 10

Tpuronomerpuueckue | Teopernuyeckoe 00yueHune 8

yYpaBHEHHUS U VYpaBHeHHe cos X = a. YpaBHEHHUE sin X = a. YpaBHeHue tg X = a, ctg X = a. Perienue

HEPaBEHCTBA TPUTOHOMETPHUYECKUX YpaBHEHHI OCHOBHBIX THUIIOB: poCTenIme
TPUTOHOMETPUYECKHE YpaBHEHHUS, CBOSIIMECS K  KBaJApaTHBIM, pellacMble
pa3ioKeHUEM Ha MHOXKUTEIH, OTHOPOIHbIE.

[Tpocreiiye TpUroHOMETpUYECKHE HEPAaBEHCTBA
B ToM 4nciie, NpaKTHYECKUX 3aHATHH 2

HpaKTI/I‘lCCKOC 3aHsATHEe. PemieHue IMPUMCPOB.
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Tema 3.6 Pemenue | Conep:kanue yueOHOro MaTepuasia

3a/ad. OcHoBel | TeopeTuueckoe 00y4yeHmne 4
TPUTOHOMETPHH. [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIpAXKEHUI. Perienre TpuroHoMeTpuuecKux
Tpuronomerpuyeckue | ypaBHEHUN U HEPABEHCTB B TOM YHCIIE C HCIIOJIE30BAHUEM CBOMCTB (DYHKIIHIA

(byHKLIUT B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2

[IpakTrueckoe 3ansTue. PenieHne npuMepos.
[IpakTnueckoe 3ansatue. KonrponbHas pabora

Pa3nea 4. lIpon3Bognas n neppoodpasHasi pyHKumuun 92
Tema 4.1 ITonsatue Coaep:xanue y4eOHOro MaTepHuaJia 6
IIPOU3BOTHOM. Teopernueckoe o0yuenue 4
®opmynsl 1 IpaBUiIa [Tpupamenue aprymenta. Ilpupamienne ¢pyHkuuu. 3anauu, NpUBOJIAIINE K TOHATHIO

Qg epeHIpoBaHUS npou3BoHON. OmnpezeneHue MNPOU3BOIHON. AJTOPUTM OTBICKaHUSI IPOU3BOIHOM.
Dopmynsl auddepennuponanus. [Ipasuna quddepenunpoBanms

B ToM 4unciie, NPaKTHYECKUX 3aHATHI 2
[IpakTrueckoe 3aHsTue. PenieHne npuMepos.
Tema 4.2 Ilonsitue o Conep:xanue yueOHOro MaTepuaJia 6
HCIpCPBIBHOCTH Teoperuueckoe o0yueHue
(byHxuumn. Meton [Tonsitue HenpepsiBHON GyHKIMH. CBOMCTBA HEMPEPHIBHON (yHKIMU. CBSI3b MEXKITY
MHTCPBAJIOB HENPEepbIBHOCTHIO U AU(epeHInpyeMOCTbIO (PYHKIIMU B TOUKE. AJITOPUTM pPEIICHUS
HEPABEHCTB METOJIOM UHTEPBAJIOB
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2 OK 01, OK 02
IIpakTrueckoe 3anstue. Penienne npuMepos.
Tema 4.3 Coaepxanue y4eOHOro MaTepuaia 6
I'eomerpuueckuii n Teoperuueckoe o0yuenue 4
du3nuecKkuit cMbICIT I'eomerpuueckuii cMbICA MPOM3BOAHOM (YHKIMM — YII0BOM KO3 UIMEHT
IIPOU3BOHOU KacaTelbHOW K TpaduKy (QYHKIMM B TOUYKE. YpaBHEHHE KacaTelbHOW K Tpapuky
(GyHKIMU. AJTOPUTM COCTABJICHUS YPAaBHEHHUS KacaTelbHOW K Trpaduky (yHKIHUU
y=f(x)
B ToM 4mciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3anstue. Penenne npuMepos.
Tema 4.4 Coaep:xanue yueOHOIro MaTrepuaia 8
MOHOTOHHOCTB Teopernueckoe o0yuenune 6
byukun. Touku Bospactranne u yObiBaHMe (QYHKIHMH, COOTBETCTBHE BO3pACTaHMUs M YOBIBaHMUS




3KCTpeMyMa GYHKIIMM 3HAKy NpPOM3BOAHOW. 3aJauyd Ha MaKCUMyM U MHUHUMYM. AJTOpPUTM
uccieoBaHust QYHKIMH U TIOCTPOCHHUs ee rpaduka ¢ MOMOIIBIO TPOU3BOIHOM
B TOoM unciie, NpaKTHYeCKUX 3aHATHI 2
[IpakTrueckoe 3ansTue. PenieHne npuMepos.
Tema 4.5 Cojaep:kaHue y4e0HOro MaTepuaja 12
UccnenoBanue Teopernueckoe odyuenune 10
(Gynxumii 1 noctpoenue | MccnenoBanue GpyHKIIMHA HA MOHOTOHHOCTD M ITOCTPOCHUE IpaKOB
rpadukoB B ToM 4nciie, npakKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3aHsTue. PenieHne npuMepos.
Tema 4.6 Haubonbmee | Comep:kaHue y4eOHOT0 MaTepHasa 6
U HalMEeHbIlIee Teopernueckoe odyuenue 4
3HaueHusl QYHKIUU Haxoxnaenue HauOONBIIETO YW HAMMEHbBIIErO 3HAYEHUN (YHKIMHA, MOCTPOCHHE
rpaMKOB € UCIOJB30BaHUEM annapaTa MATEMaTHYECKOr0 aHAIN3a
B ToM 4nciie, npaKTH4eCKHUX 3aHATHH 2
[IpakTrueckoe 3aHsTue. PenieHne npuMepos.
Tema 4.7 Haxoxnenne | Coaep:kaHue yueOHOro MaTepuajia 6
ONTUMAJILHOTO Teopernueckoe odyuenue 4
pesynbraTta ¢ momMoupio | HanMensblee n Haubosbliee 3Ha4eHne QyHKIUN
MPOU3BO/IHOM B B ToMm ynciie, NPaAaKTHYECKUX 3aHATHI 2
IPaKTUYCCKMX 3a/1adaX | [IpakTudeckoe 3aHsATHE. PenieHue npumepos.
Tema 4.8 Coaepxkanue y4eOHOr0 MaTepuaia 14
[TepBooGpaznas Teoperuueckoe o0yuenue 10
¢byukun. [IpaBuna O3HakoMJIEeHHE C TOHSATHEM MHTerpaja M mepBooOpasHoil s yHkimmu y=f(x).
HaXO0XJIEHUs Pemenune 3amau Ha CBS3p NEpBOOOpa3sHOM M €€ MPOU3BOJHOW, BBIYHUCICHHE
epBOOOPA3HBIX nepBooOpa3Hoil i jgaHHOW (QyHKumu. Tabnuuma ¢opMmyn A  HaxOXIAEHUS
nepBooOpasHbIX. M3yueHne npaBuiia BEIUMCIEHUS IEPBOOOpa3HON
B ToM 4nciie, NPAKTHYECKHUX 3aHATHH 4
IIpakTrueckoe 3ansTue. Penienne npuMepos.
Tema 4.9 ITnomans Conep:kaHue y4eOHOIro MaTepuaa 14
KPHMBOJIUHEHHOM Teoperudeckoe o0yuenne 10

Tpaneuuu. Popmyna
Herorona — Jleiibaumna

33}13‘11/1, MMPUBOJAAIINE K IIOHATUIO OIPCACICHHOIO HWHTCIrpala — O BBIYUCICHUU
IJIOIIAAM  KPHUBOJMHEWHOW Tpameuuu. IloHsTne omnpenenéHHOro WHTErpana.
I'eomerpuuecknii W (QU3HYECKUI CMBICT ONpENeeHHOTO HHTerpaiza. dopmyna




Herorona — JleiiOauna.
Pemenwue 3a1a4 Ha MPUMEHEHUE HHTETpaja JJIsl BEIYUCICHUS (U3HUECKUX BEIIMYUH U
Iomanaei

B ToM ymHciie, TPAKTHYECKUX 3aHATHIA 4
ITpakTruyeckoe 3anstue. Penienue npumepos.
Tema 4.10 Pewienue Coaeprxanue yueOHOIro MaTepuaJia 14
3agad. [IpousBonHas 1 | Teoperudeckoe ofydeHue 10
nepBooOpazHas ®opmynel 1 npaBuwia auddepennmpoBanus. McecnenoBanue QyHKIUN ¢ MOMOIIBIO
GyHKLIMU. npou3BoaHON. Hanbombiee 1 HauMeHblIee 3HaYeHUs! (PYHKLIUH.
Brruucnenne neppoo6pasznoii. [lpumenenne neppoodbpazHoit
B ToM umHciie, TPAKTHYECKUX 3aHATHI 4
ITpakTryeckoe 3anstue. Pernienue npumepos.
Pa3nes 5. MHOrorpaHHUKH U Tesla BpallleHUsl 28
Tema 5.1 ITpusma, Coaep:xanue y4eOHOIro MaTepHuaJia 6
napajulenenunes, kyo, | TeopeTuueckoe o0y4ueHune 4
nupamMuia 1 ux IIpu3ma (HakjOHHAas, mpsMas, NpaBuibHasg) U e€ sneMeHThl. [lapamienenunen.
CcedyeHus CaoiicTBa npsmoyrojibHoro napamienenunena. Ky6. Ilupammuna u e€ 31eMeHTHI.
[TpaBubHas nupamMuaa
B ToM umHciie, TPAKTHYECKUX 3aHATHI 2
ITpakTryeckoe 3ansTue. Pemenre npuMepos.
Tema 5.2 [IpaBunbHble | Comep:kaHue y4eOHOT0 MaTepuasa 6
MHOT'OT'PaHHHKH B Teopernueckoe o0yuenune 4 OK 01. OK 02
KU3HH [Tnomans MOBEPXHOCTH MHOTOTPaHHHUKOB. [Ipocreiimme KOMOWHAINH ’
MHOTOTPAaHHUKOB. BbIuncieHne SJeMEHTOB MPOCTPAHCTBEHHBIX ¢uryp (pédpa,
JuaroHany, yrisl). [IpaBuiibHble MHOTOTPaHHUKH
B ToM ymHciie, TPAKTHYECKUX 3aHATHI 2
ITpakTuyeckoe 3ansTue. PenieHue npumepos.
Tema 5.3 Coaep:xanue yueOHOIro MaTepuaJia 6
Iununap, konyc, map | Teopernueckoe odyueHne 4

N UX CEUYCHUA

Hununanp, konyc, cpepa u map. OCHOBHBIE CBOMCTBA MPSIMOT0 KPYroBOTO LMJIMH/PA,
NpsIMOTO KpPYroBoro KoHyca. M3o0pakeHue Ten BpalleHHs Ha IUIOCKOCTH.
[Ipencrasnenune 06 yceu€éHHOM KoHYyce. CeueHus: KOHyca (MapauieIbHOe OCHOBAHHIO
U TpOXOAsIliee 4epe3 BEpUIMHY), CEYeHHMs NMIMHApa (TMapajuielbHO U




MIEPIEeHIUKYJISIPHO OCH), CEUeHHUAX Iapa. Pa3BépTka nuunuHapa U KoHyca

B ToM umHciie, TPAKTHYECKUX 3aHATHIA 2
ITpakTryeckoe 3anstue. Penienue npumepos.
Tema 5.4 O6beMbl U Coaeprxanue yueOHOIro MaTepuaJia 6
IUIOILAH Teopernueckoe o0yuenune 4
HOBEPXHOCTEN Tl O06wem npsiMoyrosbpHOro napamuienenunena. OobeM Kyda. OObeMbl IPSAMON TPU3MBI
u uinHIpa. O0bembl nupamMubl U Konyca. O0beM 1apa
B ToM ymHciie, TPAKTHYECKUX 3aHATHIA 2
[IpakTrueckoe 3aHsTue. PenieHne npuMepos.
Tewma 5.5 Pemenue Coaep:xkanue yueOHOIro MaTepuasa 4
3a1a4. MHOTrOrpaHHMKH
 TelIa BPAICHAS Teopernueckoe odyuenue 2
OOBeMBI ¥ IJIONIATN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BpAIlCHUS
B ToM umHciie, TPAKTHYECKUX 3aHATHI 2
[IpakTrueckoe 3aHsTue. PenieHne npuMepos.
Pa3nes 6. Ctenenn u kopuu. CTeneHHasi, mokazaTeJbHas M Jjorapupmuyeckas GyHKuuu 46
Tema 6.1 Crenennas Coaep:xanue y4eOHOIro MaTepHuaJia 8
(Gynknus, ee cpoiicTBa. | Teoperuueckoe o0ydeHmne 4
[TpeoGpa3oBanue [ToHsiTHE KOPHS N-OM CTENEHW W3 AEHCTBUTENBLHOrO 4ncia. DyHKuuM y = Vx uX
BLIDOKEHUH C KOPHAMU | cBoiictBa u rTpaduku. CBoiicTBa KOpHS n-oif  crenenn. IIpeobGpazoBaHue
N-oif cTeneHu MppalMOHAJIbHBIX BBIPAXKEHUHN
B ToM umHciie, TPAKTHYECKUX 3aHATHI 4
ITpakTryeckoe 3ansTue. Pernienue npumepos.
Tema 6.2 CBolicTBa Coaepixanue yueOHOro MaTepuaJa 6 OK 01. OK 02
CTETECHHU C Teopernueckoe o0y4enune 4 ’
paroHATBEHBIM H [loHATHE cTENEeHM C panMOHATIBHBIM TMoKa3aTeneM. CrTeneHHble (YHKIHHA, WX
e CTBUTENBHBIM CBOWCTBA U TrpauKu
NIOKa3aTeIIAMHU B ToM 4uciie, NPAKTHYECKUX 3aHATHI 2
ITpakTuyeckoe 3ansTue. PenieHne npumepos.
Tema 6.3 Pemenue Coaepxanue yueOHOro MaTepuaa 8
UppaIMOHATBEHBIX Teopernueckoe odyuenue 4
ypaBHEHUH PaBHOCHJIBHOCTD HPpAIIMOHAJIBHBIX YpaBHEHHH. MeTO bl X peleHHs
B ToM 4nciie, NpaKTHYECKUX 3aHATHH 4

HpaKTI/I‘lCCKOC 3aHsATHEe. PemieHue IMPUMCPOB.
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Tema 6.4 Copep:kaHue y4eOHOIro MaTepuaa 8
Ioka3zarenbHas Teopernueckoe odyuenune 4
(GyHkuus, ee cpoiictBa. | CTeneHb C  POM3BOJIBHBIM  JICHCTBUTENBHBIM  MOKazaresneMm. OmpenesneHue
[Toka3zarenbHble MoKa3aTenbHOM (YHKIMM ¥ ee CBOWCTBA. 3HAKOMCTBO C IPUMEHEHUEM
YPaBHEHHUS U nokazareabHOM  (yHKkuMu. PerieHune nokas3aTelbHBIX — YpPaBHEHHH  METOJIOM
HEpPaBEHCTBA YpaBHUBAaHHs  IIOKA3aTele,  METOAOM  BBEACHUS  HOBOM  IIEPEMEHHOM,
(GyHKIMOHATBHO-TpapUUECKUM METOJIOM. PellleHne nokas3arenbHbIX HEpaBEHCTB
B ToM 4unciie, NpaKTHYECKUX 3aHATHI 4
IIpakTuueckoe 3anarue. Pemenue npuMepos.
Tema 6.5 Jlorapupm Coaep:xaHue yueOHOro MaTepuaJa 6
yncia. CBoiicTBa Teoperuueckoe o0yueHue 2
J0rapugmMoB Jlorapudwm uncna. CoiictBa norapudmon. Onepanus gorapuMupoBaHus
B ToM 4unciie, NpaKTHYeCKUX 3aHATHI 4
IIpakTnueckoe 3aHsATue. Pemenue npuMepos.
Tema 6.6 Coaeprxanue yueOHOIro MaTepuaJa 6
Jlorapugmuueckas Teopernueckoe o0yuenune 2
(Gynkuus, ee cBoiictea. | Jlorapudmudeckas QyHKuus u ee cBoiictBa. [loHsTHE JOTapUMHUECKOro
Jlorapudgmuueckue ypaBHeHus. Onepauuss NOTEHUUPOBaHUA. TpM OCHOBHBIX METOAA pELICHHUS
yYpaBHEHUS, JorapuPMUUECKUX YPaBHEHUN: (GYHKIIMOHATBHO-TPA(QUUECKUH, METO
HEPABEHCTBA NOTEHIMPOBAHUSA, METOJ BBeJIEHHs HOBOH mnepeMmeHHOW. Jlorapupmuueckue
HEpaBEHCTBA
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 4
IIpakTrueckoe 3ansTue. Penienne npuMepos.
Tema 6.7 Pemenue Coaepxanue yueOHOIro MaTepuaa 4
3agad. CreneHHas, Teopernuyeckoe o0yuenune 2
MIOKa3aTelIbHas U CrenenHas, okasareiabHas ¥ Jjorapugmuueckas pynkuuu. Pemenne ypaBHeHU!
norapupmuveckas B ToM 4ynciie, NPAKTHYECKHUX 3aHATHH 2
ynximn IIpakTrueckoe 3ansTue. Penienne npuMepos.
Pa3nes 7. DieMeHTBI TEOPHH BEPOSITHOCTEH M MATEMATHYECKOH CTATHCTHKH 20
Tema 7.1 CobbiTHE, Coaep:xanue yueOHOIro MaTepuaJia 4
BEPOSATHOCTb COOBITHS. TeopEanecxoe o0y4enue 2 O O1, 0K 02

Cnoxenue u
YMHOXEHHE

CoBMecTHBIE 1 HECOBMECTHBIE COOBITUS. TeopeMbl 0 BEPOSTHOCTH CYMMBI COOBITHI.
VYciioBHAas BEpOSITHOCTb. 3aBUCHUMbIE U He3aBHUCHMBbIE COOBITHS. TeopeMbl o0
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BEPOATHOCTEU BEPOSITHOCTH ITPOU3BEACHUS COOBITHIH
B ToM 4unciie, NpaKTHYECKUX 3aHATHI 2
IIpakTuueckoe 3anarue. Pemenue npuMepos.
Tema 7.2 BepositHocTs | Coep:kaHue y4eOHOI0 MaTepuaa 4
B npoeccuoHanbHbIX | Teopernueckoe o0yueHne 2
3aa4ax OTHOCHTENbHAs YacTOTa COOBITHS, CBOWCTBO €€ YCTOWYMBOCTH. CTaTUCTHUYECKOE
orpeJiesieHue BeposaTHOCTU. OlLieHKa BEpOSITHOCTH COOBITHS
B ToM 4unciie, NpaKTHYECKUX 3aHATHI 2
[IpakTrueckoe 3aHsTue. PenieHne npuMepos.
Tema 7.3 JIuckperHas Coaep:xxanue y4eOHOIro MaTepHuaJia 4
Clly4aiiHas BEJIM4YMHA, Teopernueckoe o0yuenue 2
3aKOH €€ Bunel ciyyaiineix BenuuuH. Onpezenenue TUCKpEeTHON CiIy4aiiHON BEJIMYMHBL. 3aKOH
pacnpeneneHus pacupeneseHns TMCKPETHON CIIy4YalHOM BEIMYHHBL. Ee 4nCI0BbIe XapaKTEPUCTUKH
B ToM umHciie, TPAKTHYECKUX 3aHATHI 2
[IpakTrueckoe 3aHsTue. PenieHne npuMepos.
Tema 7.4 3anaun Coaep:xaHue y4eOHOIro MaTepHuaJia 4
MaTeMaTHYEeCKOM Teoperudeckoe o0yueHnue 2
CTaTHCTHKH. [lepBuuHas o00paboTKa CTaTUCTUYECKUX JAHHBIX. YHCIOBBIE XapaKTEPUCTHKHU
(cpennee apudmeTnyeckoe, MeanaHa, pasmax, aucrnepcus). Pabora ¢ Tabnuiamu,
rpaduKamMu, JuarpaMMamMu
B ToM 4mnciie, NPAKTHYECKHUX 3aHATHH 2
[IpakTrueckoe 3ansTue. Penienne npuMepos.
Tema 7.5 DnemeHTsI Coaepixanue y4eOHOro MaTepuasa 4
TCOpHH BCPOATHOCTCH 1 | Tegpernueckoe 00ydenue 2
MaTeMaTHHCCKON Buzbl cOOBITHH, BEPOATHOCTH COOBITHH. CIOKEHHE M YMHOKEHHE BEPOSTHOCTEH.
CTaTHCTHKH JIucKpeTHast — ciyyaiiHas — BEJIMYMHA, 3aKOH €€  pachpejeseHus.  3ajauu
MaTeMaTHYeCKON CTaTUCTUKU
B ToM 4nciie, NPAKTHYECKHUX 3aHATHH 2
IIpakTrueckoe 3ansTue. Penienne npuMepos.
Koncyabranus 4
IK3aMeH 4
Bcero: 296
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3. OCOBEHHOCTMU PEAJIM3ALIUU JUCHUIIJIMHBI B OTHOUIEHUWMU JIUII U3
YUCJIA UHBAJIMAOB U JIN1l C Or'PAHUYEHHBIMUA BO3MOKHOCT MU
310POBbS

OOyyaromyiecsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbsSI, B OTIIMYHE OT OCTAJIBHBIX
0o0yJaromuxcsi, HMMEIT CBOM crHenuduueckue OCOOEHHOCTH BOCHIPHATHA, IepepaboTKH
Mmarepuarna.

[Toxbop u pa3zpaboTka y4eOHBIX MATEPUAIOB JTOJKHBI MPOHU3BOJUTCSA C YYETOM TOTO,
9TOOBI MPEAOCTABIATH 3TOT MaTepual B Ppa3IM4YHBIX (OpMax TakK, YTOObI WHBAIUABI C
HApYICHUSAMH CIIyXa MOJTyJyaau HHPOPMAaLUIO BU3YyaJbHO, C HAPYIICHUSIMH 3PEHUS — ayJHaTbHO
(HampuMep, C HCHOJB30BaHMEM IPOrPaMM-CHHTE3aTOPOB  PEYM) MWIM C  I[TOMOIIBIO
TU(DIONH(POPMALMOHHBIX YCTPOMUCTB.

Br16op cpencts m MeToZ0B 00y4eHHs! OCYILECTBISIETCS caMHUM IpenojasarensM. [Ipu
3TOM B 00pa3oBaTEIbHOM MPOIECCEe PEKOMEHAYETCS HCIIOJBb30BAaHHE COIUATbHO-aKTUBHBIX H
pedIeKCUBHBIX METONOB OOYYEHHS, TEXHOJOTHH COLHOKYJIbTYPHOH PpEaOMIUTAMH C LENBI0
OKa3aHMs TIOMOIIM B YCTAHOBJICHHH ITOJHOLEHHBIX MEXKIMYHOCTHBIX OTHOMICHUH C APYTrHMH
00y4alOUIMMUCS, CO3JJaHUN KOM(POPTHOTO IICUXOJOIMYECKOro KJIMMaTa B CTYICHYECKOH rpyIe.

CornacHo TpeOOBaHUsAM, YCTaHOBIEHHBIM MUHOOpHaykn Poccuu k mopsiaKy peanuzanuu
00pa3oBaTeNbHONM JAEATENBHOCTH B OTHONICHWM WHBAIMIOB W JIMI C OrpaHHYCHHBIMH
BO3MOXKHOCTSIMU 37I0POBbsI, HEOOXOAMMO UMETh B BUJLY, UTO:

1) MHBAIUABI M JHIA C OIPAHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI TI0 3PCHUI0 MMEIOT
IpaBO MPUCYTCTBOBATh Ha 3aHATHUSAX BMECTE C ACCHCTECHTOM, OKAa3bIBAIOIIUM OOYYaroIeMyCs
HEO0OXOIMMYIO TTIOMOIITb.

2) MHBAIMIBI U JIMLA C OrPAHHYCHHBIMA BO3MOXKHOCTSIMH 3JI0POBbSI MO CIYXy HMEIOT
IPaBO Ha UCIIOJIb30BaHUE 3BYKOYCHIIMBAIOIIEH anmapaTyphl.

[Ipu mpoBeneHNN MPOMEXKYTOUHON aTTECTallMU MO TUCLUUILIMHE oOecrednBaeTcs coOM0IeHne
CJIEAYIONINX O0IINX TPeOOBaHUIA:

- TpOBEACHHE AaTTeCTallMd IS WHBAJIMIOB B OJHOM ayJUTOPUH COBMECTHO C
oOydarmuMucs, HE SBISIIOIMIMMUCS WHBAIMJIAMHU, €CIM 3TO HE CO3JAaeT TPYIHOCTEH MAJis
MHBAJIUOB U UHBIX 00YYaIONUXCs IPU MPOXOKICHUHU TOCY1apCTBEHHONW UTOrOBOM aTTeCTallM;

- IPUCYTCTBUE B ayJIUTOPUU ACCUCTEHTA (ACCUCTEHTOB), OKA3bIBAIOIIETO 00YyYaromuMes
UHBAJINAAM HEOOXOAMMYIO TEXHHYECKYI0 IIOMOIIb C Yy4Ye€TOM HUX HHIUBHUAYaJbHBIX
0ocoOeHHOCTEH (3aHATH pabouee MECTO, MEepPEeABUraThCs, MPOYUTATh U O(YOPMUTH 3aJaHUE,
00IIaTBCs ¢ HIK3AMEHATOPOM);

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

- obecrieueHne BO3MOXKHOCTH OECIIPENATCTBEHHOTO JIOCTYIIa 00YUYaIOIINXCsl HHBAJHIOB B
ayJIUTOpUHU, TyaJleTHble M Jpyrue IIOMEIIEHUs, a TaKXke WX MpeOblBaHUS B YyKa3aHHbBIX
TIOMEIICHUSX.

[To nmucbMeHHOMY 3asBJIEHUIO OOYyYaroIIerocss HMHBAIMIA MPOAOJDKUTEIBHOCTh Cllaud
00yJaromuMcsi THBTUIOM 3K3aMeHa MOKET OBITh YBEJTMYEHA M0 OTHOIIEHHUIO K YCTAaHOBJICHHOM
IPOIOJDKUTEIBHOCTH €r0 CJIAuu:

- POJIOJDKUATENBHOCTh CAaYH dK3aMeHa, MPOBOJIMMOTO B MUCEMEHHOH (opme, - He Ooree
yeM Ha 90 MUHYT;

- TIPOJIOJKUTEIHHOCTh TIOATOTOBKM OOYYaIOMIerocs K OTBETY Ha SK3aMEHE, TPOBOJIUMOM
B YCTHOH (opme, - He Ooniee uem Ha 20 MUHYT;

B 3aBucCHMMOCTH OT MHIMBHIYAJIBHBIX OCOOCHHOCTEH OOYYArOIIMXCS C OTPAHWYCHHBIMU
BO3MOXKHOCTSIMH 3[J0OPOBbsI OpraHH3alys 0O0ecleYrBaeT BBIIOJIHEHUE CIEIYIOIUX TpeOOBaHHMA
NIPY TIPOBEICHUH aTTECTAIIH:

a) IS CIICTIBIX:

- 3aJ]aHAs ¥ WHBIE MaTepHabl U CIa4H dK3aMeHa OPOPMIIIOTCS pellbe(yHO-TOYSUHBIM
mpudToM bpaiing wim B Buje 3JEKTPOHHOTO JTOKYMEHTA, JOCTYITHOTO C MOMOIIIbIO KOMITBIOTEpa
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CO CHEIHMATM3UPOBAHHBIM TPOTPAMMHBIM O0ECIICYEHUEM IS CIICTIBIX, JTUOO 3a4UTHIBAIOTCS
ACCHUCTEHTOM;

- MUCbMEHHBIC 3aJIaHUS BBIOJHSIOTCS 00yJaroImUMucs Ha Oymare peiabeHO-TOUCUHBIM
mpudToM bpaiiiist wim Ha KOMIIBIOTEpPE CO CHEIUATM3UPOBAHHBIM ITPOrPAMMHBIM O0eCIIeYeHUEM
JUTSI CTICTIBIX, TUOO HA/IMKTOBBIBAIOTCSI ACCHCTEHTY;

- Npu HEOOXOAMMOCTH OOYYAIOIIUMCS TMPEJOCTABISICTCS KOMIUICKT ITHChMEHHBIX
MPUHAICKHOCTEH U Oymara Jijis mUchMa penbeHO-TOUCYHBIM MIpUGTOM bpaiins, KoMmbroTep
CO CICIMATM3UPOBAHHBIM IMPOTPAMMHBIM 00E€CTICUCHUEM JIJIS CIICTIBIX

0) 1S CITa0OBUIALINX

- 3aJlaHdsg ¥ HWHBIE MaTepuaibl Ui CIa4d dK3aMeHa O(OPMIIIOTCS YBEIWYEHHBIM
mpuQTOM;

- obecnieunBaeTCs MHIMBHIYyaIbHOE paBHOMEpHOE ocBemenne He Menee 300 Jrokc;

- MPU HEOOXOIUMOCTH OOYUYAIOIIUMCST TIPEIOCTABISETCS YBEIUYHBAIOIICE YCTPOICTBO,
JIOTTYCKAETCs MCIOJIb30BAHNE YBEIMYMBAIOIINX YCTPONCTB, UMEIOIIUXCS Y O0yYarOIINXCS,

B) JUIS TIyXUX | CIa0O0CIBIIIANINX, C TSOKEIBIMA HAPYIICHUSIMA PEUU:

- o0ecneunBaeTcs HalW4yhe 3BYKOYCHJIMBAIOLIEH  ammaparypbl  KOJUIEKTUBHOTO
MOJIb30BAHUS, TPH HEOOXOIUMOCTH OOYYAIOIIUMCS TPEIOCTABIISACTCS 3BYKOYCHIIMBAOIIAS
anmnaparypa UHAUBUAYAIbHOTO MOJIb30BAHUS;

- 10 UX KEJIAHUIO UCTIBITAHUS TIPOBOISTCS B MMCbMEHHOU (hopme;

r) I JUI  C HapyLIeHUSMH OIOPHO-ABUTaTeNbHOrO ammapara (TSKeIbIMH
HAPYIICHUSMH JBUTATEIBHBIX (YHKIMA BEPXHUX KOHEYHOCTEH WJIM OTCYTCTBHEM BEPXHHX
KOHEYHOCTEH ):

- THUCHMCHHBIC 3aJIaHUS  BBINOJHSIOTCA OOYYAIOIIMMHCS Ha KOMIIBIOTEPE CO
CHEIHAM3UPOBAHHBIM MIPOrPAMMHBIM 00€CTIEYeHUEM HITM HAJIUKTOBBIBAIOTCSI ACCHCTEHTY,

- 110 MIX KEJIAHUIO UCTIBITAHUS IPOBOISTCS B YCTHOH (hopMme.

O HeoOxomumocTH obOecrieyeHHs CHEelHalbHBIX YCIOBUM Ui MPOBENCHUS aTTECTAIlHH
oOyJaromuicss AO0DKEH COOOMMTh MUCBMEHHO He mo3faHee, yem 3a 10 nmHelt mo Hadana
arTectaiud. K 3asBl€HHUI0O TpUIAraroTcs JOKYMEHTBI, MOJATBEPXKIAONIME HAIUYHE Y
00yJaromerocss WHANBUAYATBHBIX OCOOEHHOCTEH (TIPU OTCYTCTBHM YKa3aHHBIX JIOKYMCHTOB B
OpraHU3alVH).

4. 3BATAHMA JJISI TIPAKTUUYECKHUX 3AHATHIA

[To nucuuniMHe NpeyCMOTPEHbI IPAKTUYECKUE 3aHATHUS C UCTIOIb30BAaHUEM aKTUBHBIX U
UHTEPAKTUBHBIX (OpM TPOBEJNCHUS 3aHATHH (pa3dopa KOHKPETHBIX CHUTyallUid, TPYMIOBBIX
JUCKYCCHI) B COUETaHUU C BHEAYJIUTOPHOUN paboTON A GOPMUPOBAHUS U YMEHUI U HABBIKOB
o0yJaromuxcs.

HanmeHnoBaHue pa3aesioB U TeM I[pakTHYeckue 3aHATHS
AUCHHUIIMHBI
1 2
Paznen 1. IloBropeHme kypca wmaTeMartuku | PemieHue mpuMepoB H 3a1ad.
OCHOBHOM IIKOJIbI CaMocTosTenbHbIE U KOHTPOIbHBIE PAOOTHI.

NuauBunyanbHble 3a1aHus. TeCTHI.

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

KoopauHatsl 1 BEKTOPBI B MPOCTPAHCTBE CaMocTosTenbHbIE U KOHTPOIbHBIE PAOOTHI.
NuauBunyanbHble 3a1aHus. TeCThI.

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

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

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

dbyukiun. UaTerpan. CaMocTosITeIbHBIE M KOHTPOIbHBIE PAOOTHI.
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NuauBunyanbHble 3a1aHus. TeCTHI.

Paznen 5. MHOrorpaHHUKH U Teila BpalleHUs Pewenne npuMepos u 3amad.
CamocrosTenbHbIe U KOHTPOJIbHbBIE pAOOTHI.
NupuBunyanbHble 3a1aHus. TeCThL.

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

MoKa3arenbHasl U jorapudmMudeckas GyHKIIUU CaMocTosITeTbHBIC M KOHTPOJILHBIC PAOOTHI.
NuauBunyanbHble 3a1aHus. TeCThl.

Pa3znen 7. DnemeHTHI TEOPUM BEPOSTHOCTEN 1 Pewenne npumMepoB u 3agad.

MaTeMaTHUYeCKON CTaTUCTUKU CamMocTosTenbHbIE U KOHTPOJIbHBIE PAOOTHI.

NupuBunyanbHble 3a1aHus. TeCThL.

5. YCJIOBUS PEAJIM3ALIMU ITIPOT'PAMMBI YYUEFHOM JTACIHUILIAHBI

5.1. Jas peaJm3anMd TNPOrpaMMbl JTHCHUTLIAHBI NPEAYCMOTPEHBL: KaOWHET
COIMATILHO-TYMaHUTAPHBIX JUCUUIUINH, YydeOHas ayauTopus JUIS TPOBEIACHHS 3aHATHU
JEKIIMOHHOTO THIIA, 3aHATUH CEMUHAPCKOTrO0 THUIMA, TPYNIOBBIX M  WHIAMBHIYaTbHBIX
KOHCYJIbTAIMK, TEKYIIEr0 KOHTPOJISI M TPOMEKYTOYHOW aTTeCTaIlMH, OCHAIICHHas HaOopoM
JIEMOHCTPAIIMOHHOTO O0OPYAOBaHUS M Y4eOHO-HAIISIHBIMU TIOCOOUSMHU;, Y4eOHAs ayIuTOPHsI
JUISE  TEKYIIero KOHTPOJSI W TPOMEXKYTOYHOW  aTTecTallid, OCHAIIeHHas Habopom
JEMOHCTPAIIMOHHOTO  O0OpYyIOBaHWs ¥  Y4eOHO-HAIJISIAHBIMU — TocoOUsAMH; OUOIMOTEKa,
YUTAIBHBIA 3QJI C BBIXOJOM B HMHTEPHET, MOMEIICHHUE ISl XPaHCHHs] M MPO(UIAKTHISCKOTO
o0CITy>)KMBaHUsl y4eOHOro OOOPYAOBaHMs, AKTOBBIM 3, MOMEIICHHE JUIS CaMOCTOSTEIbHON
pabotsl, ocHamennbie B coorBeTcTBUU ¢ OIl CIIO mo cnennansuoctu 38.02.01 DxoHoMuka u
Oyxraiatepckuii yueT (1o oTpacisim).

5.2. UudopManmoHHoe odecnevyeHne peaju3auuy nNporpamMmmbl

Jlia peanuzanuy nporpaMMbl OMOIMOTEUHBIH (GOHA YHUBEpPCUTETAa UMEET JIEKTPOHHBIE
oOpa3oBaTenbHble U WH(GOPMAIMOHHBIE PECypChl, PEKOMEHIyEeMbIE IJsi HCIOJIb30BaHUS B
00pa3oBaTeIbHOM MpoIiecce.

OcHoBHas1 InTepaTypa

5.2.1. DJeKTpOHHbIE U3TAHUSA

1. MaremaTuka: anredpa ¥ Hayajga MaTeMaTHYECKOTO aHaIN3a, TeoMeTpusi. ['eomerpusi.
10-11 xnaccel [Teker] : yueOHuk: 6a30Bblil 1 yriyonenssiit yposau / JI. C. AtanacsH, B. @ By-
Ty308B, C. b. Kagomiies [u np.]. - Mocksa : [Ipocsemienue, 2025. - 287 c. : uin. ; 70x90/16. -
(MT'Y - mixone). - ISBN 978-5-09-120159-8 5 ak3.

2. Maremaruka: anredpa 1 Hadajia MaTeMaTHYeCKOTro aHajm3a, reomeTpus. ['eomerpusi:
10-11 xnaccel: 6a30BbIi 1 yriyOn€éHHbIi ypoBHH : yueOHUK / JI. C. ATanacsH, B. @. byry3zos, C.
b. Kagommes [u ap.]. — 12-e m3a. — Mockaa : [Ipoceemenue, 2024. — 288 ¢. — ISBN 978-5-
09-112137-7. — TeKcT : 2AEKTPOHHBII // DIEKTPOHHBIN pecypc nudpoBoii 06pazoBaTeNIbHON
cpeant CITO PROFo6pazosanwe : [caiit]. — URL: https://profspo.ru/books/132455

5.2.2. J1eKTpPOHHBIE pecypchl

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

2. DnextponHas Oubnuoreynas cuctema IOpaiit UsnarensctBo HOpaiir https://biblio-
online.ru/

3. Inatdopma «bubdarmoxkommiektaropy» http://www.bibliocomplectator.ru/

5.2.3. lonoJIHUTEIbHbIE HCTOYHHKH:
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https://elibrary.ru/
https://biblio-online.ru/
https://biblio-online.ru/
http://www.bibliocomplectator.ru/

1. Anekcannpos, A. JI. Maremaruka: anreOpa ¥ Hayajla MaTeMaTHYeCKOrO aHajH3a,
reometpus. ['eomerpust 10 kmace [Tekct] : yueOHUK a1 0011e00pa3oBaTeIbHBIX OpraHU3aIluii :
yrinyonennsiii yposerb / A.JI. Bepuep, B.W. Peokuk. - 4-¢ u3a., MUHUCTEPCTBO MPOCBEIICHUS
Poccuiickoit ®enepanuu. - Mocksa : [Ipocsemenue, 2020. - 271 c. : mi. ; 70x90/16. - ISBN 978-
5-09-075902-1 (200 k3.)

2.  Aunekcanapos, A. JI. Maremaruka: anrebpa M Havajga MaTeMaTHYECKOTO aHAIIN3a,
reomerpust. ['eomerpust 11 kmace [Tekcr] : yaeOHUK A1t 001Ie00pa30BaTeNbHBIX OpPraHU3aIN:
yrayoneHHbsiii ypoBenb / A.JI. Bepaep, B.W. Peokuk. - 5-¢ u3a., MUHHUCTEPCTBO MPOCBEIICHUS
Poccwuiickoit @eneparuu. - Mockga : [Ipocemenue, 2020. - 272 c. : wi. ; 70x90/16. - ISBN 978-
5-09-074444-7 (200 »k3.)

3. Maremaruka: anreOpa 1 Hadajga MaTeMAaTUYECKOTO aHallu3a, reoMeTpus. Anredpa u
Hayayia MareMarudeckoro aHanu3a. 10-11 kmaccel: 6a30BbIN U yrayOa€HHBIN YPOBHU : YIEOHUK /
. A. Anumos, FO. M. Konsirua, M. B. Tkauésa [u np.]. — 12-e u3g. — Mocksa : IIpocserie-
Hue, 2024. — 464 c. — ISBN 978-5-09-112136-0. — TekcT : 2JIeKTPOHHBIN // DIEKTPOHHBIN
pecypc umdpoBoii ooOpazoBarenpHOU cpeapl CIIO PROFoOpasoBamme : [caiit]. — URL:
https://profspo.ru/books/132452

4. Mepzmsak, A. I'. Maremaruka. ['eomerpusi: 10 kiacc: yrinyOn€HHBIM ypOBEHb :
yuebHuk / A. I'. Mep3nsk, /. A. Homuposckuii, B. M. TlonskoB ; non penakuueii B. E. Ilogonsb-
ckoro. — 8-e u3n. — Mockasa : [Ipocsemienne, 2024. — 272 ¢. — ISBN 978-5-09-112260-2. —
TekcT : S1eKTpOHHBIN // DIEKTpOHHBI pecypc uudpoBoit obpazoBarenbHOil cpeabl CIIO
PROFo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/143859

5. Mepsnsak, A. I'. Maremaruka. ['eomerpusi: 11 kmacc: yriayOn€HHBI ypOBEHb :
yuebnuk / A. I'. Mep3nsk, 1. A. Homuposckuii, B. M. [TonsikoB ; mox pexakuueii B. E. [Tonosns-
ckoro. — 8-e m3a. — Mockaa : [IpocBemenue, 2024. — 256 ¢. — ISBN 978-5-09-112261-9. —
TekcT : ANeKTpOHHBIA // DIEKTpOHHBIA pecypc udpoBoii obOpasosarenbHOUM cpenbl CIIO
PROFob6pasoBanue : [caiit]. — URL.: https://profspo.ru/books/143860

5.3. O6s13aTeIbHOE MPOrPAMMHOE O0ecTiedeHue
1. Astra Linux Special Edition «Cmonenck», «Openy; PenOC ; OC "Anbst Pabouas cranmus" 10;
OC "Anwst O6pazoBanue" 10.
2. MoitO¢puc Cranpgaptasii 2, MoiOduc O6pazoBanue, P7-Ocduc IlpodeccuonanbHsli,

MoitO¢uc Crangaptasiii 3, MoitO¢uc IIpodeccronanbhsrii 3
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6. POH/I ONEHOYHbIX CPEI[CTP JJIAA MPOBEJIEHUSA TEKYIIEI'O
KOHTPOJIA U ITPOMEXYTOYHOU ATTECTALUU 11O JTUCHUIIJIMHE
OYVII. 04 «MaTeMaTuKa»

6.1.IIACIIOPT ®OHJIA OIIEHOYHBIX CPEJCTB IO JNCIMIIJIMHE

@OoH/I OLICHOYHBIX CPEACTB IpeJHAa3HAueH JUIsl KOHTPOJIS U OLIEHKH O0Opa30BaTENIbHBIX
JOCTIDKEHUH  O0ydJaroUIuxcsi, OCBOMBIIMX mporpaMMmy ydeOHoW aucuumiumael  OVYIL.04
«Marematuka» 38.02.01 DxoHOMUKA U OYXTAITEPCKHUI yUeT (110 OTPaCIsiM).

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

B pesynbrare ocBoeHUS y4eOHON AUCIUILTMHBI O0YJaIOIIUICS JOKEH:

YMmern:

e  OIEpUPOBATH MOHATUSIMU: OIIPEJIEICHUE, aKCUOMA, TEOPEMA, CIIEICTBUE, CBOMCTBO,
IIPU3HAK, J0KA3aTeNIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKH; (POPMYJINPOBATH 0OpaTHOE U
[IPOTUBOIOJIOKHOE YTBEPKICHHUE, IPUBOIAUTE IPUMEPBI U KOHTPIIPUMEPHI, UCII0JIb30BATh
METOJI MaTeMaTU4eCKOM HHIYKIHMH; IPOBOAUTH JIOKA3aTeNbHbIE PACCYXKIEHUS IpU
pelIeHnH 3a]1a4, OLIEHUBATh JOTMYECKYIO IPaBUIIBHOCTh PAaCCyKICHHUI;

e  ONEpPUPOBAThH MOHATHSIMU: MHOXECTBO, IOJMHOKECTBO, OINEPALMU HAJ] MHOXKECTBAMU;
YMEHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammnapar s ONMCAHMs PeabHBIX
IPOLIECCOB U IIPU PELICHUH 33/1a4, B TOM YUCIIE U3 APYIUX YUEOHBIX ITPEIMETOB;

e  ONEpHUPOBATH MOHATUSAMH: Tpad, CBSA3HBIA Tpad, IepeBo, HMHUKI, rpad Ha IMIIOCKOCTH;
3ajjaBaTh M OIUCHIBAaTh I'padbl pPazIMYHBIMU CIIOCOOAMH; HCIOIB30BaTh rpadbl mpu
pelieHuy  3ajay;

e cBOOOJHO ONEpUPOBaTh MOHATHSMU: COUETAaHHE, NEPECTaHOBKA, YUCIIO COYETAHUH U
YHCIIO0 TIepecTaHOBOK; OmHOM HpIOTOHA; TPUMEHATH KOMOMHATOpHBIE (AaKTHl H
paccyKIeHUs AJIs pelIeHus 3a/1a4;

e  ONEpUPOBATH MOHATUSAMHU: HATypaJlbHOE YMCJIO, LIE€JI0€ YHUCIO, OCTaTOK MO MOJIYJIIO,
paloOHaIbHOE 4YHCIIO, HUPPALMOHAIBHOE YHCIO, MHOXKECTBA HATypalbHBIX, LEJBIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHCEN; HCIIOJIb30BaTh IMPU3HAKH  JECITUMOCTH,
HaMMEHBIIMKA OOLINI AeauTeNb U HaUMEeHblIee oblee KpaTHoe, anroput™ EBknmaa npu
pELIeHNH 3a]1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMHA CUCTEMAaMH CUMCIICHUS;

e ONEpUPOBATH TOHATUSAMU: CTENEHb C LENBIM IIOKA3aTelIeM, KOPEHb HaTypalbHOU
CTENEHM, CTENEeHb C pAlUOHAJIbHBIM IIOKAa3aTelieM, CTENeHb C JEHCTBUTEIbHBIM
(BellecTBEHHBIM) TMOKa3aTejaeM, JiorapudM 4Yucla, CHUHYC, KOCHHYC U TaHI€HC
MIPOU3BOJIBLHOTO YUCIIA;

e  ONEpUPOBATH MOHATHUAMM: TOXKJECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YypPaBHEHUH M HEPABEHCTB, PaBHOCHUJIBHOCTb YpaBHEHHI,
HEPABEHCTB U CHCTEM, PAallMOHAJIbHBIE, UPPALMOHAJIBHBIE, TIOKA3aTEIIbHbIE, CTCIICHHBIE,
jgorapumMuyuecKre, TPUTOHOMETPUUYECKUE YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI; YMETh
pelaTh ypaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITOMOIIBIO PA3IIMYHBIX IPUEMOB; PELIATh
yYpaBHEHHUS, HEpaBEHCTBA M CHCTEMbl C TIapaMeTpoOM; MPUMEHSTh ypaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI JUIsl PEIIEHUSI MaTEMAaTUYECKUX 3a]a4 U 3a7a4d U3 pa3IudHbIX
oOnacTell HayKd W peaJbHOM KHU3HU; ONEpUPOBATH MOHATHAMH: TpaduK QYHKIHIH,
oOpatHast (QyHKIUS, KOMOO3MLMS (GYHKUMH, JMHEWHas QYHKIUSA, KBaJIpaTU4Has
byHKIMS, cTeneHHas (YHKIUS C IeJIbIM MO0Ka3aTesleM, TPUTOHOMETPUYECKUE (PYHKIIHH,
oOpaTHble TpUTOHOMETpUYecKHe (YHKIMHU, T[IOKa3aTeslbHas M JiorapupMuuecKas
GyHKIMY; yMEHUE CTPOUTh rpaduku (HyHKIUH, BBINOIHATH Mpeodpa3oBaHus rpadukos
(byHKUIUH; UCTIONB30BaTh rpaduku QYHKIMNA U1 U3y4EHHs MTPOLECCOB M 3aBUCUMOCTEHN
IIPU PEIICHUHU 3aJa4 U3 JPYruX y4eOHBIX MPEIMETOB U U3 pealbHOM KU3HH; BBIPAXKATh
dopMynaMu 3aBHCHUMOCTH MEXJIy BEJIWYMHAMH; YMEHHE CBOOOJHO OIEpPUPOBATH
MOHSTUSIMH: YETHOCTh (YHKIIMH, IEPUOJUYHOCTh (PYHKIIUU, OTPAHUYEHHOCTh (YHKIIHH,
MOHOTOHHOCTb (DYHKILIMH, KCTpeMyM (QYHKIHH, HauOoJbIllee U HaMMEHbIIee 3HaYCHUs
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(GYHKIMHM Ha TPOMEXKYTKE, YMEHHE IPOBOAMTH HCCIEAOBaHUE (YHKIHUU; YMEHUE
HCIIOJIh30BaTh CBOMCTBA M Tpaduky (yHKIUNA JJI PEIICHHs] YpaBHEHUH, HEPABEHCTB U
3a/1a4 ¢ rmapameTrpamu; U300pakatb Ha KOOPJMHATHON TUIOCKOCTH MHOXKECTBA PEIICHUN
YpaBHEHUM, HEPABEHCTB U X CUCTEM;

L ONncprupoBaTh IIOHATUAMMU II0CJICAOBATCIIbHOCTD, apI/I(bMeTI/I‘-IeCKaSI rmporpeccus,
reoMeTpuuecKas Iporpeccus, 0eCKOHEYHO yObIBarolash reoMeTpudecKkass IpOorpeccus;
YMETh 332/1aBaTh MOCIEOBATEILHOCTH, B TOM YHCIIE C IOMOIILI0 PEKYPPEHTHBIX (POPMYIL.

3HarThb:

L IIOHATHUA: KOMIIJICKCHOC 4YHUCIIO, COHpSI)KeHHbIG KOMIIJICKCHBIC 4YHCJiia, MOI[yJIB nu apFYMeHT
KOMIUIEKCHOTO 4ucia, ¢opMa 3amucud KOMIUIEKCHBIX 4Hcell (TeoMeTpudeckas,
TPUTOHOMETPHUYECKAs U anredpandeckas); apuMeTHUECKHUe NeHCTBUS ¢ KOMIUICKCHBIMU
YHCJIaMH; UCIIOJIb30BAaHNE KOMIIJIEKCHBIX YHCE;

L] IIOHSATHUS: cpenHee apI/I(i)MeTI/I‘-ICCKOe, MEaAHMaHa, U HAUMMCHBIICC 3HA4YCHMHA, pa3Max,
JUCTIEPCHS, CTAaHAAPTHOE OTKJIOHEHHE JIJIS1 OTIMCAHMS YHCIIOBBIX JIAHHBIX;

e (opMynBl CIOXKEHHSI W YMHOXKEHHS BEpPOSTHOCTEH, (HhOpMyay TOIHOH BEpOSTHOCTH,
dopmyny bepHymnnu, komOuHaTopHble (akThl U (HOPMYIBI; CiIydaiiHas BEJIUYUHA,
pacripeiefieHue BEpPOSITHOCTEH, MaTeMaTHYECKOE OKHIAHHUE, AUCIEPCHUs] U CTaHJapTHOE
OTKJIOHEHHE CIly4ailHOM BeNMMYWHBL, (DYHKUMM pacrlpefelieHuss U  IJIOTHOCTH
PaBHOMEPHOTO, MTOKA3aTEIHLHOTO U HOPMAJIBHOTO PACTIPEICIICHHI; YMEHUE UCTIOIb30BATh
CBOMCTBAa M3YYCHHBIX paCHpeleCHUN I PEIICHHs 3a]ay; MOHATHA: 3aKOH OOJIBIINX
YHCEJI, METObl BHIOOPOYHBIX MCCIICIOBAHUIA;

® TIOHATHUS: TOYKA, MpAMAasi, IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JyY, TUIOCKHHA YTOI,
JIBYTpaHHBIA  yroJl, TPEXTPaHHBI yroj, TMEpeceKaroluecs, MapajielibHbIE U
CerHII/IBaIOHII/IeCﬂ HpﬁMI)IG, HapaJIJIeJIBHOCTI) nu HCpHGHI{I/IKy.HHpHOCTI) Hp?[MI:IX nu
IUIOCKOCTEH, Yrol MEeXIy MPSMBIMH, YTOJ MEXKIY MPSMOM M IIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, (1)aKTI>I 158 TGOpCMI)I HJ'IaHI/IMeTpI/II/I; . MHOFOFpaHHI/IK, CCUCHUC
MHOTOTPaHHHMKA, TMPAaBUIBHBIA MHOTOTPAaHHUK, TMpU3Ma, mupamuaa, ¢Gurypa u
MOBEPXHOCTh BpAIllCHMs, IWIMHAP, KOHYC, mmap, cdepa, pa3BepTKa IMOBEPXHOCTH,
CEYeHHUs KOHyca W UWIMHApPA, NapajUlelbHble OCH, CEYEHUE I1apa, IUIOCKOCTb,
Kacaromiasicsi cepsl, MIWIMHAPA, KOHYCa, MPAMOYTOIbHAs CUCTEMa KOOPIAUHAT, BEKTOD,
KOOpPJIMHATHI TOYKH, KOOPAMHATBI BEKTOPA, CYMMa BEKTOPOB, IPOU3BEECHNE BEKTOpa Ha
YUCJIO, PAa3JOKEHHE BEKTOpa MO 0a3ucy, CKaJsipHOE TMPOU3BEACHHE, BEKTOPHOE
MIPOU3BEJICHUE, YTOJI MEXAY BEKTOpaMH; MaTpua 2 X 2 v 3 X 3,0npeeiaunTeslb MaTPUILIbL,
TEOMETPUUECKHUI CMBICIT OTIPEICTUTEISI.

OcBOUTH 00IIIE KOMITETEHIINH

Kon HanmeHoBaHHE 00IIIUX KOMIIETEHITHH

OK 01. BoeiObupate cnocoObl pemieHuss 3anad  Ipo(ecCUOHATBHOM  /1eATEIbHOCTH,
IIPUMEHMUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM

OK 02. Hcnons30BaTh COBpEMEHHBIE CPEACTBA ITOMCKA, aHAIW3a M WHTEPHPETALUU
uHbopManMu W HWHGOPMALMOHHBIE TEXHOJOTMM JUIS BBINOJHEHUS 3ajad
poeCCUOHATBHON EATETLHOCTH;

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

[lepeyeHb KOHTPOIUPYIOIIUX MEPONPUATUN AJI MPOBEACHUS TEKYLIETO KOHTPOJIS IO
mucaurunae OVYII.04 «MaremaTukay:
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Texkyuuiit KOHTPOJIb
Homep I y P o
aKTH4YeCKHue OpPMHpOBaHHE
ceMecTpa | TectupoBaHue Omnpoc P Hoxman pMHP
3aJaHUA nopr¢oJamno
1 + + + +
2 + + + +
[lepeyeHp KOHTPOIUPYIOIIUX MEPONPUATUN I IHPOBEACHUS IPOMEKYTOYHOU
arrectanuu o mucuuiuinge OVYIL.04 «MaremaTtuka:
IIpoMe:xxyTouHasi arTecTanus
Homep
IMpomeskyTouHOE
cemecTpa KypcoBas paGora P y Aud. 3auer JK3aMeH
TeCTUPOBAHHE
2 +

6.3. PE3YJIBTATbBI OCBOEHUSA JUCHUIIJINHBI

Pesynomamul 0dyuenusn

Kpumepuu OUECHKU

Memoowl ouenku

Ymern:

pemarh MPUKIIAIHbIC 33]]a41 B
obactu mpodeccHoHATEHOM
JeSITeITbHOCTH.

- IEMOHCTpaLys 3HaHUH U
YMEHUH BBIIOJIHATh
TpeOyeMble pacueTsl U
COCTaBJISITh HEOOXOANMBIE
JOKYMEHTBI.

Tekywmuii KOHTPOJIb B
(dhopMe OLIeHKH
pe3yabTaTOB
IIPAKTUYECKUX 3AHIATHM.
[IpomexxyTOuHBIN
KOHTPOJIb B (hopme
KOHTPOJIbHON paloTHI,
KOJJIOKBUYMa,
WUHIVBUAYAJIBHOTO
3a/1aHMUS.

3HaTh:

- 3HaU€HUE MaTEeMaTHUKH B
po¢eCCUOHANTBHON NEATETHFHOCTH U
pu ocsoenuu [1IICC3

- OCHOBHbIE MaT€MaTUYECKHE
METO/bI peIIeHUs PUKIATHBIX
3a/1a4 B 00J1aCTH TPo(PecCHOHATTBHON
JESTEIBHOCTH; - OCHOBHBIE ITOHATHS
Y METOJIbl MaTEMaTHUYECKOTO
aHaJn3a, TUCKPETHONU MaTeMaTHKH,
JUHEIHON anredpsl, TEOPUU
KOMIUIEKCHBIX YHCEII, TEOPUHU
BEPOATHOCTEN U MaTEeMaTUYECKOMN
CTaTHUCTUKH OCHOBBI MHTETPAJIBLHOTO
u au¢depeHnnaIbHOro HCYUCICHUS.

- IEMOHCTpaLus 3HaHUH U
YMEHUH BBIIOJIHATh
TpeOyemble pacueThl U
COCTaBJISATh HEOOXOIUMBIE
JOKYMEHTBI.

Texymui KOHTPOJIb B
(dhopme OoleHKH
pE3yJIBTaTOB
MIPAKTHUYECKUX 3AHATHM.
IIpomekyTOUHBIN
KOHTpPOJIb B popMme
KOHTPOJILHOM paboThl,
KOJJIOKBUYMa,
WMHIVBUAYAJIBHOTO
3a/1aHMUs.

6.4. OIMCAHUE MOKA3ATEJIEH U KPUTEPUEB OIIEHUBAHUSA
KOMIIETEHIIUHI HA PA3JIMUHBIX DTAITAX UX ®OPMUPOBAHMUSI,
OINMNCAHUE HIKAJI OHEHUBAHUS.
Texkyumii KOHTPOJIb 3HAHUN TPEACTaBISAET COOOW KOHTPOJIh OCBOEHHUS MPOrPaMMHOTO

Marepuasa y4eOHOW JHUCIMIUIAHBI,

C ILCIbIO

CBOEBPEMEHHOM KOppeKUUu OO0ydeHuUs,

aKTHUBHU3ALMH CaMOCTOSATEIbHOM pa6OTLI U TIPOBCPKU YPOBHHA 3HaHUH U YMCHI/Iﬁ o6y11aloumxca,

c(hOpMUPOBAHHOCTH KOMITETCHITHH.
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IIpome:xyTouyHass arrecTamusi 10 JUCHUIUIMHE IIO3BOJISIET OLICHUTH  CTEIIEHb
BBIPOXKEHHOCTHU (CHOPMHUPOBAHHOCTH) 00pa30BATEIbHBIX PE3yIbTaTOB:
HaumenoBanue pa3jaesioB
Tun KOHTPOJIBLHOIO 3a1aHUS
AUCHHUILIMHBI
1 2
Pa3nea 1.IloBTOpenne Kypca Bormpocs! k 3k3ameny | Bonpocs! k TectupoBanue,
MaTeMaTHKH OCHOBHOI HIKOJIbI YCTHOMY TOKJa/]
o1pocy
[IpakTnueckue
3aJlaHus
Pa3nen 2. [Ipsimble U mi1ockocTu | Borpocs! k 3k3ameny | Bonpocs! k TectupoBanue,
B nnpocrpanctBe. KoopanHarsi YCTHOMY JOKJIa/
1 BEKTOPBI B IPOCTPAHCTBE onpocy
IIpakTnueckue
3a/1aHMs
Pa3nen 3. OcHoBBI Bonpocs! k 3k3ameny | Borpocsl k Tectuposanue,
TPUTOHOMETPHH. YCTHOMY TOKJIa/]
Tpuronomerpuueckue onpocy
¢pyHxknun IIpakTueckue
3aJlaHus
Pasznea 4. [IpousBoanasi u Bomnpocs! k a3x3ameny | Borpocsl k TectupoBanue,
nepBoodpa3Has PyHKIUH YCTHOMY JOKJIaJ
onpocy
IIpakTrueckue
3a/1aHMs
Pa3zpnen S. MHOrorpaHHMKH U Bormpocs! k 3k3ameny | Bonpocs! k TectupoBanue,
TeJla BpallleHust YCTHOMY TOKJIaJ
onpocy
IIpakTueckue
3aJlaHus
Pa3nen 6. CTeneHnn u KOpHH. Bonpocs! k 5k3ameny | Bompocs! k TectupoBanue,
Crenennas, noxkasarejabHas YCTHOMY TOKJIaJ
Jorapupmuyeckasi QyHKUHU ompocy
IIpakTueckue
3aJlaHus
Paznes 7. JieMeHTBI TeOpHH Bomnpocsl k 5k3ameny | Bompocs! k TectupoBanue,
BEPOSITHOCTEH M YCTHOMY JOKJa/
MATeMaTH4eCKOil CTATUCTUKH oI1pocy
[IpakTrHueckue
3aJlaHus

6.4.1. KOMIIVIEKT OHEHOYHbIX CPEACTB IJIs1 TEKYIIEI'O KOHTPOJIA

Texymuit KOHTPOIb 3HAHUN TPEICTABISIET COOONW KOHTPOJIh OCBOEHHUS MPOTPAMMHOTO
MaTepuaiga yd4eOHOW JUCIUIUIMHBI, C TEbI0 CBOCBPEMEHHOH KOPpPEKIMH OOydeHHUS,
AKTUBH3AIMH CAMOCTOSITEIbHON pabOThl U MPOBEPKU YPOBHS 3HAHUW M YMEHHH 00yJaroImuxcs,
c(OpMUPOBAHHOCTH KOMIMETEHUUN. Pe3ynbTaThl TEKyIIEro KOHTPOJISI 3aHOCATCS B JKypHaJbl
yueOHBIX 3aHSATUH.

@OpMBI TEKYIIETO KOHTPOJIS 3HAHMIA:

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

[IpopaboTka KOHCIIEKTA JIEKIIMI U y4eOHOM JIUTEepaTypbl OCYIIECTBISIETCS CTY/IEHTAaMU B
TE€YEHHE BCEro NEPUOAa OCBOCHMSI TUCLUIUIMHBI I10CJIE€ U3YYEHUSI HOBOM TEMBI.

3amuTa MOpPaKTUYECKUX pabdoT MO TUMAM KOHTPOJIBHBIX 3aJlaHuil  MPOU3BOAUTCA
CTYZCHTOM B JICHb UX BBIIIOJIHEHHS B COOTBETCTBUH C TUIAHOM-TPAa(UKOM.

[IpenogaBaTens MOpoBepsieT MPABHIBHOCTb  BBIIOJHEHUS  MPAKTUYECKUX  padoT
CTYJEHTOM, KOHTPOJUPYET 3HAHME CTYAEHTOM MHPOHJAEHHOIO Marepuaja ¢ IOMOIIbIO
KOHTPOJIbHBIX BOIIPOCOB WJIM TECTUPOBAHHSI.

Bonpocsl 11 TeKynero KOHTPOJisi 3HaHU# (YCTHBIH 01poc)

1. Matpu1bl, 1eiicTBUS HaJ MaTpULAMHU.

2. Onpenenurenu 1-ro, 2-ro, 3-ro nopsiakos. [IpaBuio TpeyroJibHUKOB.
3. Onpenenurenu n-ro nopsiaka. Teopema Jlammnaca.
4. OGpatHas MaTpulia. AJITOPUTM HAXOKIEHUS 0OOpaTHON MAaTPHIIBL.

5. Panr marpunpl. AJNrOpUTM BBIYUCIIEHHS paHra MaTpULbl C IOMOUIbIO 3JIEMEHTAPHBIX
npeoOpa30BaHUIA.

6. Cucrema ImMHEHHBIX ypaBHeHUH. Metoz oOparnoit MaTpuisl. Dopmynsl Kpamepa. Meron
I'aycca.

7. BEeKTOpHI U ONlepaliy HaJl HUMH.
8. IIpoekuus BEKTOpa Ha OCh U €€ CBOMCTBA.
9. lekapToBa npsIMOYyroJibHasi cucTeMa koopauHart. [loyspHas cucreMa KoopAuHar.

10. CxanspHO€, BEKTOPHOE U CMEIIAHHOE ITPOU3BEACHUS BEKTOPOB.

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

12. Ipenen ¢pyHKIMU IPHU X, CTpEMSIIEMCS K 06CKOHEUHOCTH. 3amMedaTeabHble npeensl. Ynucio
e.

13. HenpepbIBHOCTh (YHKLIIMM B TOYKE W Ha MPOMEXYTKE. TOouka HENpephIBHOCTH (DYHKIMH.
Touka paspeiBa ¢yHkiuu. CBoiicTBa HempepblBHbIX (QyHkuuid. [lpupamieHue aprymeHra.
[Tpupamenue pyHkuuu.

14. ITpousBoanas ¢pyukuuu. Juddepennman pynkunu. ['eomeTpruyeckuii CMbICT TPOU3BOJHOM.
MexaHn4eCcKuil CMBICII IPOU3BOIHOM.

15. Tabnuua npousBoHbIX. [loHATHE criokHON QyHKIMH. [Ipon3BoIHAS CITOKHON PYHKIIMH.
16. Cxema uccnenoBanus ¢ynkiuu. Ob6nacte onpeneneHuss GyHKIMH. MHOXECTBO 3HAUEHUIH
¢yskun. YetHocTh 1 HeueTHOCTh GyHKIMU. Hynu @ynkuuu. [IpomMexxyTku 3HaKONOCTOSHCTBA
¢ynkuuu. Bospactanune u yObiBaHME (YHKIMH, MPAaBUIO HAXOXKJIEHHS MPOMEKYTKOB
MOHOTOHHOCTH. TOUKH 3KcTpeMyMa (QYHKIUH, IPABUIIO HAXO0XKIEHUS IKCTPEMYMOB (DYHKIIMH.
17. Ilpons3BomHele BbIcHIMX MNOPSAKOB. Du3nueckuid CMbBICH BTOPOW  MPOM3BOAHOM.
HccnenoBanue pyHKINU C TOMOIIbIO BTOPOU MPOU3BOIHOM.

18. IlepBooOpa3znas. Heonpenenenusiii uuTerpain. OCHOBHBIE CBOMCTBa HEONPEIEICHHOTO
MHTETpasa.

19. Tabnuua HeonpeaeIeHHBIX HHTETPAJIOB.

20. Meronbl MHTErpUpOBaHUSA: METOJ| HEMOCPEIACTBEHHOIO HHTETPUPOBAHMS; METOJ 3aMEHBI
NEepeMEeHHOH (METO/ MOJICTAHOBKH ); METOJT MHTETPUPOBAHMS 1O YACTSM.

21. Omnpenenennelii uHTerpan. llonstne wunTerpansHOil cymwmsl. [locratrouHoe ycinoBue
CYIIIECTBOBAHMS ONPEIEICHHOT0 HHTErpaja (MHTErpupyeMOCTH (QYyHKIUHN).

22. OCHOBHBIE CBOMCTBA ONMPEACICHHOTO MHTErpaia. ['eoMeTpuYecKuil CMBICI ONPEIETEHHOTO
UHTETpaJa.

23. Mertoabl BBIUUCIEHUS OmNpenesneHHbIX uHTerpanoB. ®opmyna HeroTona-JleiiOnuna. 24.
['eomerpuueckue u pU3NUECKrEe MPUIIOKEHUS ONPEIEICHHOI0 HHTErpaa.
25. OyHKIUHA HECKOJIBKUX MEPEMEHHBIX. YaCTHBIE MPOU3BOIHBIE.
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26. llomstme  nuddepeHnuanbHoro  ypaBHeHus.  OOmee W 4YacTHOE  pELICHUE
nuddepernuanbHOro ypaBHeHus. HTerpanbabie KpuBble. 3anada Komm.

27. 3apaun, npuBoasAnIre K AudQepeHInanbHbIM YPaBHEHHUSM.

28. Metoapl pemenus tuddepeHIuanbHbIX YpaBHCHH.

29. Ilondarue uncnoBoro psaa. CXoAUMOCTb U PaACXOIUMOCTb YUCIIOBBIX PSJI0B.

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

31. Ilonsarue 3Hakouyepenyromerocs psaga. Ilpuznak cxogumoctu Jleitbuuma.

32. AGcomoTHas U yCIOBHASI CXOJIMMOCTh 3HAKOIIEPEMEHHOT0 Psijia.

33. ®ynkuuoHabHbIE psabl. CreneHHble psabl. OO0NACTH CXOAUMOCTH CTETIICHHOTO psifa.
Paznoxenue anemMeHTapHbIX GyHKIUH B psg MakiopeHa.

34. Tlonsatue coObiTus. JlocToBepHBIE, HEBO3MOXHBIC, COBMECTHbBIC, HECOBMECTHEIE,
IIPOTUBONOJIOXKHBIE coObITHs. Kilaccuueckoe onpeneneHne BEpOsITHOCTH.

35. Teopema cioxeHust BeposiTHocTel. TeopeMa yMHOXKEHHSI BEPOSITHOCTEH.

36. CnyudaitHass Benu4uHa. JMUCKpeTHass W HENpPEpbIBHAS CIy4YallHbIE BEJIMYMHBI. 3aKOH
pacrpeneneHusi TUCKPETHOW ciy4dailHOW Benn4uHbl. VMHTerpampHas (QyHKIUS pacrpenesieHus
HEIMPEPHIBHOW CIy4yallHON BEJIUYHUHBI.

37. MareMaTu4ecKoe 0KUJaHUE TUCKPETHON CIlydyailHOM BEIMYMHBI.

38.0TkiIOHEHUE Ciy4yallHOM BenMYMHBbL. Jlucnepcus JHUCKPETHOW CilIy4allHON BEJIMYMHBIL.
Cpennee KBaipaTUYHOE OTKJIOHEHHUE.

IIpuMepHast TeMaTHKAa J0KJIA/10B
. AIrOpUTMBI U3BJIEUEHUS KOPHA N-H CTEIICHMU.
. AITOPUTMBI pelIeHUs [T0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.
. BekTopsl B ipocTpaHcTBE
. Bece 3aranku u npumenenue byreuiku Kneitna.
. 'eomerpuueckue GopMbl B UCKYCCTBE.
. F'eomerpus JIo6aueBCKOTo Kak MpUMEp aKCHOMATHYECKON TEOPHH.
. I'padbl 1 ux ncnonabp3zoBaHue
. I'padbl 1 ux npuMeHEeHNE B ApXUTEKTYPE.
9. EcTb 51n ¢pu3mveckuii cMbICT B IPOU3BOAHON U IEpBOOOpa3HOi?
10. 3aragku [{ukmonmapr.
11. 3aragounsie rpaduku
12. 3aragounbiit Mup ¢pakTaaoB
13. 3ajaun MEXaHUYECKOTO MPOUCXOKIEHUS (Te€OMETpHUsl Macc, SKCTpeMasIbHbIE 3a/1a4H).
14. 3nakoMcTBO ¢ rpadamu
15. MHTerpan u ero NpuMeHEHHE B KU3HU YEJIOBEKA.
16. Vcnonb3oBanue u npuMeHeHne quddepeHnnaibHbIX YpaBHEHHH.
17. Ucnonp3oBaHUE MATPUL] IPU PELIEHUH SKOHOMUYECKUX 3a/1a4.
18. VccnenoBanue neHTl MEOMyca u €€ CBONCTB: TOMOJIOTMUECKUN Kypbe3 WM yIUBUTEIbHOE
OTKPBITHE B MUPE HAYKHU?
19. KoMILTEKCHBIE YUCIIA U UX POJIb B MAaTEMATHUKE
20. JIuct Mebuyca - yTuBUTEIbHBIA O0BEKT HCCIETOBAHUS.
21. Jlorapupmuyeckast GyHKIIMS U €€ TPUMEHEHUE B )KU3HU YeJIOBeKa.
22. Maruueckue KBaJpaTbl
23. Maremaruka B apxutektype. [InatonoBsl Tena. CUMMETPHUS U TAPMOHHUS OKPYKAOIIETO
MUpa.
24. MaTeMaTHKa Ha MIaxXMaTHOH JOCKE.
25. Maremarudeckas JIOTUKa U €€ JOCTH)KEHHUS.
26. MaTeMaTH4ecKre pacCyKJICHHS U JOKa3aTEIbCTBA B MATEMAaTHKE.
27. Marpuna 1 ee IpMMEHEHHE.
28. MarpuyHast anredpa B 5KOHOMHKE.
29. Metoa MareMaTU4eCKOW NHAYKIIMM U €r0 IPUMEHEHUE.

03N DN KW
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30. MeToapb! pelieHrs UTPOBBIX 3a/1a4.

HpHMepHLIﬁ NMEePEICHb NMPAKTHYCCKUX 3aJaHUM 10 TUCHUILTINHE

Tect mo pasaeny «Auaredpa»

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

PuivPFPwis

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

25in30°-cos0°

4. BeryucinuTs:
tg300-sin60°

5. Haiinute HanOosbIlee M HAUMEHbIIIEe 3HaYeHNE BhIpaKeHUs: |2 — 3cosa|
- [1:9]

- (-1.5)

- [-5:-1]

- [roos1]

6. Haiiiure 3nadenue BoipaeHus: cos36° + sin?18°

-sin®18°

-cos218°

-sinZ2a

-1

-3 1 5
a4-az a6
7. YIIPOCTHUTDH BBIpaKEHUE — —T
alz a6
2
-a
-a
1
- a3

-0

2 4 1

a3-a5 a3
8. prOCTI/ITB BBIPAXKCHUC | —7—=7 ' T =%
a3 -a? a2-a 6



9. YKaKHTe MPOMEKYTOK, COIepKaIIiii Koperb ypasHerns 3% 2 = 81

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

10.Pemute HepaBeHCcTBO log, (3x +2 ) <=log; (x—1)

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

- pELLICHUI HET

11. YkakuTe MpOMEXYTOK, KOTOPOMY MIPUHAICKUT KOPeHb ypaBHeHus 100, (4 —x ) + logg X =

12. Haiigure 9uCiI0 1ebIX OTPUIIATEIbHBIX pelieHui HepaBeHcTBa Ig (x +5)<=2—1g 2

1

-(-3;-1)

-(0;2)

-[2;3]

-[4:8]

-1

-0

-2

- (-9)

13. VKaxuTe IPOMEKYTOK, COISPIKAIIHii KOpeHb ypaBHeHus 47 ° = 64
- (-o0; -3]

-(-3;-2]

- (-2, 0]

-(0;3]

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

-(-3u8)

-3

-8

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

- yObIBaroeit

16. Cpasnure: log g 5 1 log o g 12

->

- <

17. Pemmre ypaBHeHue: logs X = 2.

-3

-36

- 64

-6

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

-25

-2

-5

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

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

- (0,75;+)

- (—OO; _OIZS)

- (=0,25;+)

21. Pemienuem ypaBHEHUS

%+2ﬂk,k€2

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

_2ak,kez

£+Jﬂ(,k€Z
2

_a+2ak,kez
1+tg°c

2
22. Pe3ynpTaToM YIpOIIECHHS BhIPAKEHUS l+cge SABIIAETCH:
-0
g

_l+tga
_tg’a
23. leHTpanbHBIM Yroj, ONHPAOIIMICI HaA MOyry, JUIMHA KOTOPOTO paBHA paguycy

OKPY’KHOCTH, HA3bIBACTCs YIJIOM B ... paAnaH.
-1

24. YCTaHOBHUTH COOTBETCTBUS (POPMYII CIIOKEHUSI TPUTOHOMETPUIECKUX (DYHKITHIA:
1) cos(x - ) a) sin &z -cos £ - cos« -sin fF
2) cos(a + f3) 6) sin @ -cos /3 + cos« -sin 3
3) sin(a + f) g) COS& -COS f - sina -sin S
4) sin(a - f) r) COS& “COS f +sina sin f
- 1)-r, 2)-8, 3)-0, 4)-a
- 1)-a, 2)-r, 3)-0, 4)-a
- 1)-r, 2)-8, 3)-a, 4)-6
-1)-1, 2)-a, 3)-0, 4)-B
25. YcTaHOBUTH COOTBETCTBUE MEXAY BBIPAKCHUSIMU U PE3yJIbTaTaAMU:
77

3) 3 B) 2
257 1
tg=— - =
4) 4 r) 2

- 1)-a, 2)-B, 3)-0, 4)-r
25



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

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

27. Haiizure KOPEHb YpaBHCHHS (‘/z)"'624X

- (-115)

Tect nmo pasneay «I'eomerpus»

1. Kakue U3 crienyromux yTBepKACHUN BEpHBI?

- TIpon3BeIeHIEM HEHYIEBOTO BEKTOPA 3 Ha 9HCIO K HA3BIBAETCS TAKOH BEKTOP b, 4TO |B| = |k| -
ld].

- JIr0601 BEKTOp MOXKHO Pa3yIOKUTh IO IBYM IPYTMM HEKOJUIMHEAPHBIM BEKTOPAM.

- B paBHOOenpeHHON Tpanmenuu BEKTOPHI, COJIEpKAllM€ OCHOBAHMWS, COHANpaBIEHBl C
BEKTOPOM, COJEPIKAIIUM CPEIHIONO JINHUIO.

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

2. Kakue u3 cienyronmx yTBepKIeHUN BEPHBI?

- Ecnu BEkTOpBI IPOTUBOIOJIIOKHO HAlpaBIE€Hbl, TO JJIMHA BEKTOpa CyMMBbI paBHa MOAYIIIO
Pa3HOCTH JIIMH 3TUX BEKTOPOB.

-ABCD- nmapannenorpamm. Torzaa crpaBeanBo paBeHCTBO BD = AD+ CD.

- B uersipexyrompauke ABCD  AB = DC, touka K- cepesuna AB. Ipsivas DK mepecexaer
npsmyto BC B Touke N. Toraa He ABISIFOTCS KOJUIMHEAPHBIMUA BEKTOPBI BKuDA.

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

3. Kakne n3 crenyrommx yTBEpKI€HUN BEPHBI?

-13 Bextopos MN; PQ; MP; QP; NM; AB SIBIISFOTCS IPOTHBOIMOIOKHBIME BeKTOPHI PQ 1 QP.

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

- BekTopbl @ ¥ k - @ MPOTHUBOIOIOKHO HAMpPaBIeHbI, ecu K<0.
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—

- a{xy;y1}; B{x;y,}. Torma ckanspHoe mpou3BeIeHHE BEKTOPOB MOXKHO BBIYHCIUTH 1O (hopmyrie

d B =X1y1 — X2¥2-

4. JIBe TIJIOCKOCTH COBIAJAIOT, €CJIM OHH UMEIOT . . .

- IB€ OOIINX TOYKHU

- TP OOIIUX TOYKU

- OZIHY OOIIYIO MPSMYIO

- OJIHY OOIIYIO TOUKY

5. Yriaom Mexy HaKJIOHHOM M TJIOCKOCTBIO Ha3bIBAIOT. ..

- YTOJI MEX/1y HAaKJIOHHOM U MEePIEeHIUKYISIPOM

- YTOJI MEXIy IPOCKIUEH U IEPICHINKYIIPOM

- YIOJI MEXY HAKJIOHHOM U €€ MPOEKIUEN

- YTOJI MEX1y HAaKJIOHHOH M TIPSIMON B TUIOCKOCTH

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

- TpU NapaJlIeIbHBIC MPSMbIE

- TPY TIOTIAPHO TIEPECEKAIOIIHUECS MPSMbIS

- YETBIPE TOYKH

7. IlpsiMast riepecekaeT IMIOCKOCTh, €CIIH MPSMast M INIOCKOCTb. . .
- He IMCIOT HU OJHOM OOIIEH TOUKHU

- IMEIOT JIBE OOIIHE TOUKHU

- UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY

- UIMCIOT TPH OOIIMX TOYKH

8. He siBisieTcst MpaBUIIbHBIM MHOTOTPaHHHKOM:

- IPABUJIbHBINA TETPASIP

- IPaBWJIbHAS IpU3Ma

- IPaBWJIBHBIN JOJIEKad 1P

- IPABWJIBHBINA OKTa’Ap

9. BepHoe yTBepkaeHue:

- BBIITYKJIBIII MHOTOI'PaHHUK HA3bIBAETCA MPABUIIBHBIM, €CJIM €T0 I'PaHU SABIAIOTCS MPABUIbHBIMU
MHOT'OYTOJIbHUKAMH C OJJHUM U TEM K€ YHUCIIOM CTOPOH U B KaXJOW BEPIINHE MHOTOIPAHHUKA
CXOJIUTCS OZHO U TO XK€ YHCII0 pedbep

- IpaBUJIbHAS TPEYTOJIbHAsA MUpaMUIa U MPABWIBHBIA TETPA3Ap — 3TO OJHO U TO XKe

- IJI011a/1b OOKOBOW MOBEPXHOCTH MUPAMU/Ibl paBHA MPOU3BEACHUIO IEPUMETPA OCHOBAHUS Ha
BBICOTY

10. BricoTa 60K0BO¥ I'paHy MIPABUJILHOM MUPaMU/Ibl, TPOBEICHHAS U3 €€ BEPIINHbBI, HAa3bIBAECTCS
- TNaroHAJIbIO

- MeJUaHOU

- anoemoit

11. CBoiicTBO MUpaMMIbL: €CIH JIBE TPAHU MUPAaMUbI IEPIIEHIUKYIIIPHBI OCHOBAHMIO, TO MX
JIMHUS [IEPECCUCHMUS SBIISAETCS

- BBICOTOM NMUPAMH/IbI

- anoeMoii MUpaMHU/IbI

- paguycoM OKPYKHOCTH, OITMCAHHOM OKOJIO OCHOBAHUS

12. Ecnu GokoBbIe peOpa nmpu3Mbl HepHeHANKYIIPHBI OCHOBAHUIO, TO IIpU3Ma SIBJISIETCS:

- HAKJIOHHOHU

- IPaBUJILHOU

- IpsIMOM

- BBIIIYKJION
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13. Y npu3mbl 60k0oBBIE pedpa:

- paBHBI

- CHMMETPHYHBI

- IapaJIeJIbHBI U PaBHBI

- IapaJIeIIbHBI

14. Teno, cocrosiee U3 IByX KPyroB U BCEX OTPE3KOB, COSAUHSIONINX TOUYKU KPYroB
Ha3bIBACTCS:

- KOHYCOM

- mIapom

- HWIAHAPOM

- chepoii

15. OTpe3ku, COeTUHSIONNE TOYKH OKPYKHOCTEH KPYroB, Ha3bIBAIOTCS:
- TPaHsMH HWIMHAPA

- 00pa3yoUMMH IUIUHAPA

- BBICOTaMU IIWJIMH]IPA

- IePHEHANKYISIpaMU IIMIIHHPA

16. O6vem Kyba co cTOpOHOI a = 3 ¢M paBeH
-S=18 cm2

- V=9 cm3

-V=27cm3

-S=12cm2

17. O6vem Kyba co CTOpOHOI a = 5 CM paBeH
-S=25cm2

-V =15cm3

-V =125 cMm3

-S=75cm2

18. Y kyba Bce rpanu:

- IPSIMOYTOJTbHUKH

- KBaJ[paThI

- Tpamnenuu

- pOMOBI

19. BricoTa nupamMuab! sIBIsIETCA:

- OCBIO

- MeJUaHOU

- IEPIICHIUKYIISIPOM

- anoemon

20. Teno, cocrosiee U3 IByX KPyroB ¥ BCEX OTPE3KOB, COCIUHSIONINX TOYKH KPYTrOB
Ha3bIBACTCS:

- KOHYCOM

- [I1apoM

- HAJTUHAPOM

- chepoit

3aganus no pasgeny «Teopusi BeposiTHOCTEi»
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1) buatnonuct 8 pa3 cTpenseT M0 MHUILEHSM. BeposSTHOCTh MomnasaHus B MMILEHb IIPH OJHOM
BeicTpenie paBHa 0,65. Haitnute BEpOATHOCTH TOTO, 4TO OMATIOHUCT MepBble 4 pasza momnai B
MHUIIIEHH, a MIOCJIEIHNE YEThIpE MPOMaxHyJics. Pe3ynbTar oKpyriauTe 10 COThIX.

2) BepoaTHOCTh TOTO, YTO HOBBIA CKaHEP MPOCTYXHUT Ooibie roaa, paBHa 0,94. BeposTHOCTh
TOTO, YTO OH IMPOCIYKUT OojblIe AByX JeT, paBHa 0,87. Haiigute BEepoOsITHOCTH TOTO, YTO OH
MPOCITYKUT MEHBIIE JIBYX JIET, HO OOJIbIIE ro/ia.

3) KomGoit JI)koH momagaeT B MyXy Ha CTeHE ¢ BepoaTHocThio 0,7, ecnu crpensieT u3
MPUCTPENIIHHOTO peBoJbBepa. Ecnu JKOH cTpenseT u3 HEeNpUCTPEISTHHOTO PEBOJIBBEPA, TO OH
nomnajgaer B Myxy ¢ BepostHocThio 0,2. Ha crone nexut 10 peBonbBEpOB, U3 HUX TOJIBKO 5
npuctpensaabie. KoB0oi#t JPKoOH BUIUT HA CTEHE MYyXY, HayJady XBaTaeT MEPBbIi MOMaBIIHIACS
PEBOJIBBED U CTPEISIET B MyXy. Halinure BepoATHOCT TOTO, YTO J[?KOH MpOMaxHETCs.

$Ilepen nHauaaom ¢GyTOOIBLHOTO MaT4a CyJibsi OpOCaeT MOHETKY, YTOOBI ONPEACIIUTh, KaKas U3
KOMaHJ HayHET urpy ¢ MsuoM. Komanna «buosor» urpaer Tpu MaTda ¢ pasHbIMU KOMaHJAaMHU.
Haiiaute BepoATHOCTH TOTO, UTO B 3TUX Urpax «buonor» mpourpaet kpeduii pOBHO OJUH pa3.

5) Ha pok-dectuBane BBICTYMAIOT TPYIIBI — IO OJHOW OT KaXJIOW W3 3asABICHHBIX CTpPaH.
[Topsimox BBICTYIICHUS ompenensercsa xpeduem. KakoBa BepoATHOCTh TOro, 4TO TpyIma H3
@Opannuu Oyner BoicTynarh nocie rpymnmsl u3 CHIA u mocne rpynmsl 3 Kananet? Pesymnbrat
OKPYTJIUTE /10 COTHIX.

6) Ilpu aptunnepuiickoil cTpenb0e aBTOMaTH4ecKas cucTema Jesnaer BeIcTpen mo nenu. Eciou
LeJIb HE YHUUTOXEHA, TO CUCTEMA JeJIaeT MOBTOPHBIN BBICTpEN. BhICTpenbl MOBTOPSAIOTCS A0 TEX
nop, MokKa Ienb He OyneT YHHUYTOXeHa. BeposTHOCTh YHUUYTOKEHHSI HEKOTOPOW IeNd TpH
nepBoM BeicTpene paBHa 0,2, a mpu kaxaom nocieayromeMm — 0,9. CKOIbKO BBICTPENIOB
noTpedyeTcs 171l TOro, YTOObl BEPOATHOCTh YHUUTOKEHUS 11enu Oblia He MeHee 0,957

7) UtoOBl IPONTH B CIEAYIOIIUNA KPYr COpeBHOBaHUH, (PyTOONBHONH KOMaHJIE HYXHO HaOpaTth
X0T4 Obl 7 OUKOB B JBYX urpax. Eciin KomaH/ia BBIMTPBIBAET, OHA NOJy4YaeT 6 OYKOB, B Cllyyae
HUuybel — 1 ouko, ecnu npourpsiBaeT — 0 oukoB. HaliguTe BEpOsATHOCTH TOTO, YTO KOMAaHJIE
yAacTCsl BEIUTHU B CIEAYIONUIUN KpYyT coOpeBHOBaHMM. CunTaiTe, YTO B KAXKI0M UTPE BEPOATHOCTH
BBIUTPHIIIA U IPOUTPHIIIA OAMHAKOBHI U paBHbI 0,4.

8) Ilo otr3biBam nokymareneit Mrops Mropesny onieHnn HaA€KHOCTD IByX HHTEPHET-Mara3uHoB.
BepoaTHOCTH TOrO, YTO HYKHBIM TOBap AOCTaBAT M3 marasuHa A, pasHa 0,81. BepostHOCTB
TOTO, YTO 3TOT TOBAp JIOCTaBAT W3 MarasuHa b, paBua 0,92. Urops Wropesuu 3akazan ToBap
cpazy B oboux marazuHax. CuuTasi, YTO MHTEpHET-MarasuHbl paboTal0T HE3aBUCHUMO JPYT OT
Jpyra, HailiuTe BepOATHOCTh TOTO, YTO HU OJIMH Mara3uH He J0CTaBUT TOBAp.

9) BeposTHOCTH TOTO, YTO HOBBIM MPUHTEP B TEUEHUE T0/la TIOCTYIHUT B FApaHTUNHHBIA PEMOHT,
paBHa 0,072. B nexoropoM ropone u3 1000 mpogaHHBIX NHPUHTEPOB B TEUEHUE Toja B
rapaHTUHHYI0 MacTepcKyro mocTynwio 73 mrTyku. Ha ckoibko oTiaMuaercs 4acToTa COOBITHS
«TapaHTUHWHBIM PEMOHT» OT €r0 BEPOSITHOCTH B 3TOM ropoje?

3ananus no pasaenay «JluckperHas MmaTeMaTHKa»

1. lano muoxectBO E (1, 2, 3, 4). CocunTarh YUCIIO MEPECTAHOBOK U CTEHEPHPOBATH HX.

P
R
3. B doprenbsinHOM KpyKKe 3aHUMaroTcs 10 yenoBek, B KPy>KKe Xy/I0KECTBEHHOTO cioBa — 15,
B BOKaJIbHOM Kpyxke — 12, B ¢oTtokpyxkke — 20 yenoBek. CKONBKMMHU CIIOCOOAMH MOXHO
COCTaBUTH Opuraay u3 4 4TeIoB, 3 MUAHUCTOB, MIATH MEBIIOB U 0HOTO doTorpada?
4. Nanet 40 uncen. U3 uux 10 uucen kpatusl 3, 15 uncen kpaTHsl 2, 20 4yncen HE KpaTHBI HU 2,
HU 3. Ckonbko cpenn nqaHHbix 40 gucen, KpaTHbIX 67
5. Andasut miemenu Mym60-FOM60 cocrout u3 3 OykB A, b, B. CnoBoMm sBnsieTcs: nrob6as
MOCJIEIOBATEILHOCTh M3 He Oosiee ueM 4 OykB. CKOJIBKO CJIOB B cjoBape TuieMeHu MymoOo-
FOM607?

2. HaliT 3HaY€HHE BBIPAKCHUSA:
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6. CnoBo — mio0ast KOHEYHas IOCIIEAOBAaTENbHOCTE OYKB pycckoro andasuta. BrricHure,
CKOJIBKO Pa3jMYHBIX CJIOB MOKHO COCTaBUTh U3 CIIOBA «MaTeMaTHKa»?
7. Ha 6an B CankTt-IlerepOypr npuexana u3BecTHass MOAHUIIA KHATHHS PocToBckas. Hekoropeie
bpeitnuHbl, y3HaB 00 ATOM, KYNWIM ceOe TakuWe K€ TOJBECKH, Cepbr'M M Kojbia. M3 115
¢peituH, MPUCYTCTBOBABIINX Ha 0ay, 31 OblIa B TaKHMX ke MOABECKax, 45 — B cepprax u 50 — B
KoJblax. 36 (peiiuH Hagenu MOABECKM M CEpbru, 23 — HaAENW IMOJBECKH W Kojbla, 27 —
KOJIbIIA U CEPhTU. A CAMBIMU MOJHBIMHU OKA3aJHCh 15 QpeinH, KOTOPhIE HAJISIH U MMOABECKHU, U
CEepbry, M KOJIbLIA, TAKUE K€ KaK y KHATUHU PocToBckoi. CkonbKo (peilyiuH He 3HAIO O MpUe3/Ie
KHSTUHU PocTOBCKOI?
8. BpImuIIUTE MHOXECTBO YIOPSIOYEHHBIX Map M HAYEPTUTE OPHEHTHPOBAHHBIN rpad
OTHOILICHHUSI, 32/IAHHOTO MATPULICH:

a b ¢ d
1 J1 U

KpnTepml H HIKaJa OHCHUBAaHUA (TeCTI/IpOBaHI/Ie)

Yuciao NpaBUJIbHBIX OTBETOB

Onenka

YposeHb
chopMHPOBAHHOCTH
YMEHMI M 3HAHUI

90-100% mpaBUIBHBIX OTBETOB

OreHKa «OTIUYHOY

VYMeHusa v 3HaHUS

c(hopMuUpOBaHbI
YMeHus U 3HaHUS
70-89% mpaBuibHBIX OTBETOB  |OIEHKA «XOPOIIO»
chopmMupoBaHbI
o YMeHnus v 3HaHHS
51-69% npaBunbHBIX 0TBETOB  |OLIEHKA «yJIOBIETBOPUTEIHLHO»
c(hopmMupoBaHbI
Menee 51 % npaBuIIbHBIX YMeHus U 3HaHUS HE
OneHka «HEyI0BIETBOPUTEIBHON
OTBETOB c(hopMHUpOBaHbI
Kpurepun n mkaja oneHuBanus (YCTHBIHA ONpoc)
Ouenka
«OTJITHYHO» «XOpOLIO0» «YAOBJICTBOPUTEJBHO» | «HEYA0BJICTBOPHUTEIbHO»

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

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

Tema packpeiTa
HEZ0CTaTOYHO,
BBICKA3bIBAHUs
HECBSI3aHHBIE U
HesnornyHele. Hayunas
JIEKCUKA HE
UCIIOJIB30BaHa, HE
IIPUBEJIEHBI IPUMEPHI.
OTBeThI Ha BONPOCHI
3aBHCAT OT IIOMOIIU CO
CTOPOHBI
IpernoaaBarels.

Tema He packpbiTa.
Jloruka u3I0KeHUs,
MIPUMEPBI, BEIBOBI U
OTBETHI Ha BOTIPOCHI
OTCYTCTBYIOT.
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Kpurtepuu u mkana oneHuBaHus (BbINOJHEHHE NPAKTHYECKUX 3aJaHN)

Onenka
«OTJINYHO» «XOPOIIO» «YAOBJIETBOPUTEJIBHO» | «HEYI0BJETBOPHUTEIbHO)
[To pemenunto 3agaum | Ilo pewennto | ITo pemenuto 3amaun gan | 3amaya HE peuieHa

JaH HpaBHHBHBﬁi 3aJa4un

OTBET Y | IpaBWJIbHBIN ClieJIaH BBIBOJI
HO HE
ClieJIaH BBIBOJ

Pa3BEPHYTHIN BBIBOJ | OTBET,

JaH YaCTHUYHBIN OTBC€T, HC | IIOJJHOCTBIO

Kputepun 1 mkaja oneHuBaHus (IOKJIAAbI)

Onenka

Kpurepun oneHKHu 10KjIa/1a

«OTJIHYHO»

1. Cob6monienue ¢popManbHbIX TPeOOBAHUI K TOKIAay

2. 'paMOTHOE ¥ MMOTHOE PACKPBITHE TEMBI;

3. CamocrosATeNbHOCT B paboTe  Hal  JOKJIAJIOM
(ucnonib30BaHUE AOKIJIANIOB U3 ceTu IHTepHeT 3amperniaeTcs).

4. VYwmenue pabotarb C yueOHOW, mnpodeccuoHANbHON
JIUTEpPaTypou.

5. YmMenue paboTarth ¢ MeprHoANYECKON JINTEPaTypOH.

6. YMenue 000011aTh, A€IaTh BEIBOBI.

7. YMmenue opopmiaTe OMOIHOrpaduuecKre CrucoK K TOKIaay
B cootBercTBUe ¢ TpedoBanusimu ['OCT P 7.1. - 2003
«bubmuorpaduueckas 3anucek. bubmuorpaduieckoe onvucaHue.
OOmrre TpeOOBaHUs ¥ MPAaBHUJIA COCTABIICHHUSY.

8. CobmoeHne TpeboBaHU K OPOPMIICHHIO JTOKIIA/A.
9.YMeHue KpaTKO H3JI0KHTh OCHOBHBIE MOJIOKEHUS AOKIaaa
TIPH €T0 3aIluTe.

10. nmrocTpanus 3aiuThl JOKIa[a Mpe3eHTaIHeH.

«XOpOLIO0»

1. Cobmronenue GpopManbHbIX TpeOOBaHUN K JOKIALy

2. 'paMOTHOE | TTOJTHOE PACKPBITHE TEMBI;

3. CamocrosATenbHOCT B paboTe  Hax  JIOKJIAI0OM
(ucnonp30BaHUE AOKIJIANIOB U3 ceTu IHTepHeT 3amperniaeTcs).

4. VYwmenue pabotatb cC YyueOHOH, mpodeccHnoHaTIbLHON
JINTEPATYPOil.

5. Ymenue paboTaTh ¢ IEpHOJUIECKON JIUTEPATYPOH.

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

7. He touHo odopmien Oubanorpadguyeckuii CHUCOK K
JoKknany B cootBercTBue ¢ Tpeboanusmu ['OCT P 7.1.- 2003
«bubnuorpaduueckas 3anuck. bubnuorpaduueckoe onrcanue.
OO6m1re TpeGoBaHUs U MPaBUIIa COCTABICHUS.

8. He mostHO cobmtoieHb! TpeboBaHus K 0()OPMIICHHUIO TOKIAaa.
9. He derko chopMHpOBaHBI KpaTKUE OCHOBHBIE MOJOXKECHUS
TOKJIa/ia TIPU €T 3alIuTe.

10. MnmrocTparus 3aiuThl TOKJIaja Mpe3eHTauen.

«YAOBJIETBOPUTEIBHO»

1. Cobnronenue GpopMaabHBIX TPeOOBAHHI K JJOKIATy

2. I'paMOTHOE ¥ TIOJIHOE PACKPBITHE TEMBI;

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

4. He mnomHo wu3y4eHbl y4eOHas, mpodeccuoHaIbHAS
JUTeparypa.
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5. He nosiHO M3ydeHa nepuoanvecKkas JuTeparypa.

6. He 0000111€HbI ¥ HE KOHKPETU3UPOBAHBI BHIBOJIBI.

7. He touno odopmiien Oubmuorpaduueckuii CIMCOK K
nokiany B coorBerctBue ¢ tpedoanmsimu [OCT P 7.1. - 2003
«bubmmorpaduyeckas 3anuck. bubnuorpadudeckoe onvcanue.
OO0u1re TpeOoBaHUS U MPABUIIA COCTABICHUS.

8. He cobmonennsl TpeOGoBaHMs K 0OPMIICHHUIO JTOKJIaa.

9. He derko copmupoBaHBl KpaTKUE OCHOBHBIC TOJOKEHUS
JOKJIa/1a TIPU €To 3alluTe.

10.  Wmmoctpanuss  3amuThl  JIOKJIaja  [pe3eHTaluel
OTCYTCTBYET

«Hey/l0BJIeTBOpPUTEJbHO» | He mpencraBun [okiaj MO COOTBETCTBYIOUIMM KPHUTEPHUIM
OLICHUBAHMSI

6.4.2. KOMILIEKT OLIEHOYHBIX CPEJCTB JIJISI IPOMEXYTOYHOM
ATTECTAIIMAN

IIpuMepHBIe BONPOCHI K IK3aMeHY
Auredpa.

Uucna u BoluncineHus: ParnuonanbpHble uncna. OOBIKHOBEHHBIE M JIECATHUYHBIE TPOOH,
IPOLEHThI, OECKOHEUYHbIe Mepuoauueckue apodu. Ilpumenenue apoOell W MPOLEHTOB IS
pelIeHUsl MPUKIAIHBIX 3aJad M3 pa3IMYyHBIX OTpaciied 3HAaHUW U peajJbHOM KU3HH.
JeiictButenpHple uucna. PanuoHanbHble W UppalUoOHalbHblE 4YHCHIA. ApupMmeTHyeckue
ONepalMu ¢ JEUCTBUTENIbHBIMU uYuciaaMu. Moy JEUCTBUTENBHOTO YHUCIIA M €ro CBOMCTBA.
[TpuOnkE€HHbIE BBIYMCIECHUS, MpaBWIa OKPYIJIEHMs, TNPUKHUJIKA U OLEHKa pe3ysbrara
BbIunciaeHu. CreneHs ¢ nenslM nokasareneM. bunom HeroTona. Mcnons3oBanue noaxopsiuen
(GbopMBbI 3anucy AEUCTBUTENbHBIX YHMCEN JJISl PElICHHs MPAKTHUECKUX 3a/ad U MpPeCTaBICHUS
JaHHBIX. ApupMETHYECKH KOpeHb HaTypajJbHOM CTemeHH M ero cBoiictBa. CTemneHb ¢
palMOHAIBHBIM TIOKa3aTeaeM M €€ CBOWCTBA; CTENEHb C JIEHCTBUTEIBHBIM I10KA3aTEJIEM.
Jlorapudm uncna. CpoiicTBa jnorapudma. Jlecstuunsle u HaTypaibHble Jorapudmsl. CHuHYC,
KOCHUHYC, TAaHT€HC, KOTAHI'€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC M apKTaHI€HC
YUCJIOBOIO apryMeHTa. YpaBHEHHMs M HEpaBeHCTBa ToKIecTBa M TOXKIECTBEHHBIE
npeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHHs. PaBHOCWIIbHbBIE YpaBHEHMsS M YpaBHEHUS-
cnencteus. HepaBeHcTBO, peunieHne HepaBeHCTBA. OCHOBHBIE METOIBI PELICHUS LEIBIX U
JIpOOHO-PAllMOHATIBHBIX YpPaBHEHUW M HEPABEHCTB. MHOTOUIEHBI OT OJHOM TEPEeMEHHOM.
Jlenenre MHOro4ieHa Ha MHOrodjaeH ¢ ocrarkoMm. Teopema be3dy. MHOrodseHsl ¢ LEJbIMU
koddurmentamu. Teopema Buera. IlpeoOpa3zoBaHusi YUCIOBBIX BBIPAXKEHUMN, COJEPIKAIIUX
CTENEHM MW KOpHHU. VppauuoHanbHble ypaBHEHHA. (OCHOBHBIE METOJBl  PEUICHUS
VUPpALMOHAIBHBIX ypaBHeHUH. Iloka3artenbHble ypaBHEHMS. OCHOBHBIE METOJbl pEHICHUS
nokaszaTrenbHbIX ypaBHeHMH. IlpeoOpa3oBaHue BbIpaXKeHHUH, COAEPXKAIIMX JIOTapU(MBI.
Jlorapudmuueckue ypaBHeHHS. OCHOBHBIE METObl pEUICHMs JOrapu(PMHUUECKUX YpaBHEHUU.
OcHOBHBIE ~ TpuUroHOMeTpudeckue  ¢opmyinsl.  IIpeoOpazoBaHHe  TPUTOHOMETPHUYECKHX
BBIDAKEHMI. PelleHne TpUroHOMETpUYECKMX ypaBHEHMH. PemieHwe cucreM JHMHEHHBIX
ypaBHEHHH. MaTpuua cuUCTEMBl JMHEMHBIX ypaBHEHMM. OmpenenuTens MaTpunbl 2 X 2, €ro
T€OMETPUYECKHUI CMBICT M CBOMCTBA; BBIYHMCIICHHE €r0 3HAYCHMS, PUMEHEHHUE OINpPEACIIUTENS
JUISL pEILEHUs CUCTEMbl JIMHEWHBIX YpaBHEHMU. PellleHHMe NpUKIAgHBIX 3aJad C IOMOIIBIO
CHCTEMBbI JTUHEWHBIX ypaBHeHHH. VccienoBaHue MOCTPOCHHON MOJENIH C TOMOIIbI0O MATPHI] U
onpenenuteneil. IloctpoeHne MareMaTHyeCKMX MOJENEN pPEATbHONM CHTyallud C IOMOUIBIO
YpaBHEHUU U HEPABEHCTB. [[puMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX
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3aJa4 W 3ajad U3 pa3NM4YHbIX OOJacTell HayKW W peanbHOM ku3HU. DyHKIMM U TrpaduKu
DyHKIUS, cmocoOb! 3aaanus GyHKuun. B3anmao obpatrable Gynkmuu. Kommosunus GyHKITHAHN.
['paduk Gyakuuu. dnemMeHTapHbIe Tpeodpa3oBanus rpadukos GyHknmii. OOIACT ONpeaeTeCHUS
U MHOXecTBO 3HaueHuil ¢pynkunu. Hymu @ynkuun. IIpomexyTku 3HakonoctossHCTBa. YETHBIE U
HeuétHble (ynkiuu. Ilepmonmueckue Qynkuu. I[IpomMexyTku MOHOTOHHOCTH ()YHKIIMH.
Maxkcumymbl 1 MUHUMYMBI (yHkiuM. HaunOonbinee u HaumeHbllee 3HaYeHHMS (YHKIMM Ha
npomMexyTtke. JluHeiHas, KBaapaTuuyHass W JApoOHO-TMHEWHHass (YHKIUH. DJIeMeHTapHOe
UCCIIeIOBaHME U TOCTpoeHue ux rpaduxo. CreneHHas (YHKLUUS C HaTypajdbHbIM U LEIBIM
nokasareneM. E€ cBoiictBa u rpaguk. CBoiicTBa u rpaduK KOpHS N-OM CTENEHH KakK (PyHKIHU
oOpaTHOW CTEeNeHW C HaTypalbHbIM Ioka3aTteneM. IlokasarenbHas M JorapudmMuyeckas
¢ynkumu, ux cBoiictBa u rpaduku. Mcmonb3oBanue rpadukoB (GYHKIMNA A peIIeHUs
ypaBHeHMH. TpUroHOMeTpHUYECKasi OKPYKHOCTb, OINPEEIEHUE TPUTOHOMETPUYECKUX (DYHKIIMH
YHUCI0BOro aprymeHTa. OyHKIMOHAIBHBIE 3aBUCMMOCTH B pEAIbHBIX MPOLIECCaX U SIBICHMSIX.
I'paduxu peanbHbIX 3aBUcuMocTed. Hauana maremarnueckoro ananusa IlocnenosarensHoctn,
CIocoObl 3ajaHus NocieA0BaTeNbHOCTEN. MeToa MareMaTH4ecKold MHAYKIMU. MOHOTOHHbBIE U
OTrpaHUYEHHBIE MTOCIEA0BATEIBHOCTU. MICTOpHS BOSBHUKHOBEHHS MaTEMaTUYECKOIO aHaJIn3a Kak
aHanmm3a OECKOHEYHO MajbIX. ApU(METHYecKas U TeoMEeTpUYecKas Mmporpeccuu. beckoHedHo
yObIBaromasi reomerpudeckas nporpeccuss. Cymma O€CKOHEYHO YOBIBAIOLIEH I'eéOMETpUUYECKON
nporpeccuu. JIMHEHHbBIN U S3KCIOHEHIMAIBHBINA pocT. Yucno e. Popmyna CI0KHBIX IPOLEHTOB.
Hcnonp30BaHne NPOrpecCHMM IJsl PELIEHUs peajbHBIX 3aJad IPHUKIAJHOTO XapakTepa.
Henpepeiabie GyHKIMM M ux cBoicTBa. TOYkHM pa3pbpiBa. ACUMNOTOTH TpaduKOB (DYHKITHIA.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB JUIsl pellIeHUs] HEPaBEHCTB.
[IpumeHeHne CBOWCTB HENpPepHIBHBIX (GYHKIWH aiusi pemieHus 3aaad. llepBas u BTOpas
npou3BojHble (pyHKIMU. OnpeneneHne, TeOMETPUYECKUN U pU3HMUECKUI CMBICT IPOU3BOIHOM.
VYpaBHeHue kKacatenbHOH K rpaduky ¢yHkuuu. lIpowsBogHBIE dIIEeMEHTAPHBIX (DYHKIHIA.
[Tpou3BoiHas CyMMBI, IPOU3BEIEHHS], YACTHOTO U KOMITO3UIMH (pyHKIMI. MHOXeCTBa 1 JIOTHKa
MHOXeCTBO, OmNepaly HaJ MHOXKECTBAMH M HMX CBOMCTBa. [narpammer Jiiiepa — Benna.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Juis ONMCaHUs pealbHBIX IPOLECCOB U
ABJICHUM, TPU pELIeHMH 3aJad W3 JApPYyrux y4yeOHbIX mnpeameroB. OrmpeneneHue, Teopema,
CBOWMCTBO MaTeMaTHUYECKOro OObEKTa, CIEJICTBHE, J0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPaBHEHMUS.
Harypanbnsle u niensie uncna. [Ipumenenne npusHakoB aenumocty nensix yucen, HOA u HOK,
OCTaTKOB I10 MOJYJIt0, ajiropurMa EBkinaa nis pemenus 3a1ad B HesbIX yncnax. KommiekcHbie
yhcna. Anrebpandeckas W TpUTOHOMETpUYecKas (OpMBI 3allMCH  KOMIUIEKCHOIO YHCIA.
Apudmernueckre onepanuy ¢ KOMIUIEKCHBIMU YHciIaMu. M300paxeHne KOMIUIEKCHBIX YUCET Ha
KOOpAMHATHOMU IutockocTu. Popmyna Myaspa. KopHu n-oil cTeneHN U3 KOMIUIEKCHOTO YHUCIA.
VYpaBHeHus u HepaBeHcTBa CUCTEMA M COBOKYITHOCTh YPaBHEHHUI U HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBl U  CUCTEMBbI-CIeACTBUS.  PaBHOCWibHbIE  HepaBeHcTBa.  OTOOp  KOpHEH
TPUTOHOMETPUYECKUX YPABHEHMM C IOMOILBIO TPUTOHOMETPUUYECKON OKpYKHOCTH. PemieHune
TPUTOHOMETPUUECKUX HepaBeHCTB. (OCHOBHBIE METOJbl pEHIEHMs] IOKa3aTeNbHbIX W
JorapupmMuuecKux HepaBeHCTB. OCHOBHbBIE METObl PEIIEHHUs HpPpaAlMOHAIBHBIX HEPaBEHCTB.
OcCHOBHBIE METO/BI PEIICHHUS] CUCTEM U COBOKYITHOCTEH palMOHaJbHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeJIbHBIX W JIOTapu(PMHUUYECKHX ypaBHEHUH. YpaBHEHHS, HEpaBEHCTBA U CHCTEMBI C
napaMmerpamu. [IpumMeHeHHe ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTHUYECKUX
3a[a4 U 3aJa4 U3 pa3IMyHbIX 00JacTell HAyKu U pealbHOM KU3HU, HHTEPIPETALUs MOTyIeHHBIX
pe3ynbraToB. @yHKIMH U rpapuku I'papuk xomnozuuuu ¢yHkuil. ['eomerpruueckue obpasbl
YpaBHEHHMI W HEPaBEHCTB Ha KOOPJIMHATHOM IMIOCKOCTU. TpHroHomerpuueckue (GpyHKIUH, UX
cBoiicTBa u rpaduku. I'paduueckne MeToap! penieHusl ypaBHEHUN U HepaBeHCTB. [ paduyeckue
METO/ABl pelleHus 3ajad ¢ napaMmerpamu. Mcnons3oBanue TpapukoB (YHKIMHA —A7s
HCCJIEIOBaHMSI MPOIIECCOB U 3aBUCHMOCTEH, KOTOpPhIE BOSHUKAIOT IIPU PEILIEHUH 3aj1a4d U3 IPYrux
y4eOHBIX MpPEeIMETOB W peanbHOl >ku3HM. Hauama matemarmueckoro ananuza Ilpumenenue
MIPOM3BOJHON K HCCIIEIOBaHHMIO (YHKIMH Ha MOHOTOHHOCTb M 3KCTpeMyMmbl. HaxoxneHue
HauOOJIBIIEr0 ¥ HaMMEHBIIEro 3HaueHWH HempephlBHON (yHKIMHM Ha orpes3ke. [Ipumenenue
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MPOU3BOJHOM JUIsI HAXOXKIEHUS HAWIYYIIEro penieHuss B MPUKIATHBIX 3a1adax, s
OTpe/ieNieHusI CKOPOCTH M YCKOpPEHHUs TMpollecca, 3adaHHOro ¢GopMynoll uian rpadukoM.
[lepBooOpa3Has, OCHOBHOE CBOWCTBO TMEpBOOOpa3HbIX. I[lepBooOpa3Hbie 3IEeMEHTAPHBIX
byakumid. IlpaBuma HaxoxaeHUs TnepBooOpasHbIX. MHTerpan. I'eoMeTpuvecKuid CMBICT
uHTerpasia. Beramcnenue ompenenénHoro uHterpana mo ¢opmyne Heiorona — JleliOHuIa.
[Ipumenenue wuHTerpajna Uil HaxOXICHHsS IUlomaaed Iuiockux ¢uryp u  o0BEMOB
reomerpuueckux Tein. [Ipumeps! pemeHuil qudQepeHnnanbHbIX ypaBHEeHUNH. MaTeMaTudeckoe
MOJICIIMPOBAHHE PEATHHBIX MPOIIECCOB C MOMOIIBIO AU(PepeHInaTbHBIX YPaBHEHUH.

I'eomeTpust

[Tpsimble M MIIOCKOCTH B IpocTpaHcTBe OCHOBHBIE MOHATHS CTEpeoMeTpuu. Touka,
npsMasi, IIOCKOCTh, MPOCTPAaHCTBO. [IoHATHE 00 aKCHOMATHYECKOM IOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETpUM U CIEACTBUSA U3 HHUX. DB3auMHOE pacnojoKeHue IpsMbIX B
IIPOCTPAHCTBE: IEPECEKAIOIMeECs, NMapajUleIbHbIE M CKpeluBaromuecs npsaMble. IIpusnakn
CKpelMBAOIMXCA MpAMBIX. llapamnensHOCTh MHPSAMBIX M IUIOCKOCTEH B INPOCTPAHCTBE:
napajuleJbHble IPSAMBbIE B IPOCTPAHCTBE; IMapaJlICIbBHOCTh TPEX NPAMBIX; MapajuIeNbHOCTh
npsMoil U mockocTu. [lapamienbHoe W HEHTpaIbHOE MPOSKTUPOBAHHE, W300pakeHue (Guryp.
OcCHOBHBIE CBOICTBA MapajuIeIbHOIO NMPOEKTUpoBaHus. M300paxeHue ¢uryp B mapamuienbHOR
IIPOCKLMHU. YTJbl C COHAIPABICHHBIMM CTOPOHAMU; YroJI MEXAY HPSIMBIMM B IIPOCTPAHCTBE.
[TapamienpHOCT MIIOCKOCTEN: MapajllebHble IUIOCKOCTH; CBOMCTBA MapajlIeIbHbIX INIOCKOCTEH.
[Tpocreiiiine OpPOCTpaHCTBEHHbIE (UIYphl HA IUIOCKOCTU: TETpas’Ap, Mapaliesenume];
IIOCTPOCHHE Cce4eHHUU. IlepneHIuKyIsIpHOCTh MNPAMONM M IUIOCKOCTH: IEPIEHAMKYISPHbBIE
IIPSIMBIE B IIPOCTPAHCTBE, MIPSAMBIE I1APAJUICIIBHBIC U IIEPIICHIUKYIISPHBIC K IIJIOCKOCTH, ITPU3HAK
NEPIEHIUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpeMa O TMPAMON IEPHEHAUKYISIPHON
II0CKOCTH. OpTOroHalnbHOE MPOEKTUpOBaHUE. [lepneHAuKysp U HaKIOHHBIE: PacCTOSHUE OT
TOYKHU JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IUNIOCKOCTH, MPOEKIMs (PUIYphl HA IIIOCKOCTb.
IlepneHqMKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH JABYX IUIOCKocTel. Teopema
o Tpéx nepneHaukynsapax. 44 IlpumepHas pabouas mporpamMMa YTibl B IPOCTPaHCTBE: yroi
MEXIy MpsSAMONM M IUIOCKOCTBIO; JBYI'PAHHBIA yroJI, JMHEHWHBIM YroJ JBYI'PAaHHOIO YIJIA.
TpéxrpanHelii M MHoOrorpaHsbie yribl. CBOHCTBAa IJIOCKMX YIJIOB MHOTOTPaHHOTO YIJIa.
CBolicTBa IJIOCKUX M JIBYTPAaHHBIX YIVIOB TPEXIpaHHOro yria. TeopeMbl KOCUHYCOB M CHHYCOB
JUIsL TPEXTPAHHOIO yria. MHOrorpaHHUKM Buibl MHOTOIpaHHHUKOB; Pa3BEPTKA MHOIOTPaHHUKA.
[Tpusma: n-yronbHas mpusma; npsiMas M1 HaKJIOHHAsl NMPU3MbI; OOKOBasi M MOJHAS MOBEPXHOCTh
npusMmel. [lapannenenunesn, npsMOYTOJIBHBIN Mapajulegenunen U ero cpoicrsa. Kpargaiimme
MyTH Ha TMOBEPXHOCTH MHororpanHuka. Teopema Diinepa. [IpocTpancTBeHHass Teopema
[Tugaropa. ITupamuaa: n-yroiapHas nupamMuIa; NpaBuibHas U yceu€HHas nupamuabl. CBoiicTBa
pébep n GOKOBBIX TpaHel MpaBUIbLHON Mupamubl. [IpaBuIbHBIE MHOTOTPAaHHUKU: MPAaBUJIbHAS
npu3sMa M IpaBWIbHAs NHpaMuia; IpaBWIbHAS TPEYrolbHas MNUpaMHla M IPaBUIbHBIN
teTpadap; KyO0. IIpencraBieHue o mNpaBUIbHBIX MHOTOIPAaHHUKAX: OKTajaAp, JOJAEKadJp U
UKOCadlp. BrluMcieHne »1€MEHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHanu, yriuel. [linomans
OOKOBOI MOBEPXHOCTHU U MOJIHOM MOBEPXHOCTH MPSMOI PU3MBI, IUIONIA/Ib OCHOBAHUM, TeopeMa
0 OOKOBOI MOBEPXHOCTH MpsAMON Mpu3Mbl. [Inomans GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
MPaBUJIBHOM MHUpaMUIbl, TeOpeMa O IUIOIAAN YCceuy€éHHOM mnupamuiel. CummeTrpus B
IIPOCTPAHCTBE. JJIEMEHTHl CHMMETPUM IPaBWIBHBIX MHOIOrpaHHMKOB. CHMMeTpus B
MIPaBUJILHOM MHOTOTPAaHHUKE: CHMMETpHUS NapaJUIeNICIUIENd, CUMMETPUS MPABUIIBHBIX MPU3M,
CUMMETpHUs NIPAaBUIIBHOM MUpaMU/Ibl. BEKTOPBI U KOOpAUHATEI B IPOCTpaHCTBE IIoHATHSA: BEKTOD
B TIPOCTPAHCTBE; HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOI'O BEKTOPA; BEKTOPHI KOJUIMHEApHBIE,
COHAIIPABJICHHBIE U IIPOTUBOIIOJIIOKHO HAIIPaBICHHBIE BEKTOPLL. PaBeHCTBO BEKTOPOB. JlelcTBus
C BEKTOPAaMHU: CIIOKEHUE U BBIYUTAHUE BEKTOPOB; CYMMa HECKOJIBKHX BEKTOPOB; YMHOYKEHUE
BEKTOpa Ha 4uciio. CBOWCTBA CIIOKEHUS BEKTOpOB. CBOMCTBA YMHOXEHMSI BEKTOpA Ha YHUCIIO.
IlonsiTe koMIUTaHApHBIE BEKTOpbl. [IpuM3HAK KOMIUIaHapHOCTH TpPEX BEKTOPOB. IIpaBumio
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napajuienenunena. TeopemMa O pa3loKEHUU BEKTOpa MO TPEM HEKOMILIAHAPHBIM BEKTOPaM.
[IpsamoyrosnbpHasg cucremMa KoopAuHAT B npoctpaHcTBe. KoopawHaTel BekTopa. CBSI3b MEXIY
KOOpJMHAaTaMHU BEKTOpa M KOOpAMHATaMU TOYEK. YTrosl Mexay BekTopamu. CkaiasipHoe
npousBeneHue BeKTOpoB. Tenma BpameHus [loHsaTtus: wuIMHApUYecKas MOBEPXHOCTH,
KOHHMYECKasi TOBEPXHOCTh, Ccdepudeckas IOBEPXHOCTh, oOpasyome mnoBepxHocTerd. Tema
BpallleHus: HWIMHIP, KOHYC, YCeUEHHBIN KOHYC, cepa, map. B3aumHoe pacnonoxxeHnue cdepbl
U IUIOCKOCTH; KacaTelbHasl IUIOCKOCTh K cdepe. M300pakeHue Ten BpameHHs Ha IIOCKOCTH.
Pa3BépTka mmnuHapa u konyca. Cummerpusi chepsl u mapa. O0péM. OCHOBHBIE CBOMCTBa
00vémoB Ten. Teopema 00 00BEME MPSIMOYTOIBLHOTO TapaUIeIeuIea U CICACTBUS U3 HeE.
OO0béM TpsIMOM M HAKJIOHHOM MNPU3MBI, IWIMHIpPA, NUpaMuabl U KoHyca. OO0BEM mapa u
m1apoBoro cermMeHta. KomOuHanum tei BpamieHHs U MHOTOTrpaHHUKOB. [Ipu3ma, BnucaHHas B
HWIMH]P, OnucaHHas okojo uunuHapa. Ilepeceuenue cdeprl u mapa ¢ miockoctbro. Kacanue
mapa u chepsl MI0CKOCThIO. [loHATHE MHOrOrpaHHHMKA, ONMHUCAHHOTO OKOJIO C(epbl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIM TeJO BpamleHus. [linomans moBepxHOCTH HUIMHIIPA, KOHYCA;
wiomanb chepel U e€ gacreil. Ilogodue B mpoctpanctBe. OTHOmIEHHE OO0BEMOB, IUIOMIAEH
noBepxHocTel monobHbix ¢uryp. IIpeobpasoBanue momobusi, romorerus. Pemenne 3amau Ha
IUIOCKOCTH €  MCIIOJb30BAaHMEM CTepeoMeTpudeckux MeTojoB. IloctpoeHue ceueHuit
MHOTOTPAaHHHUKOB U TEJ BPAILEHUS: CEUCHUs HUINHIPa (MapajljIeNIbHO U MEePIEHANKYISIPHO OCH),
CeueHUs KOoHyca (MapajielbHOE OCHOBAHHUIO M IPOXOJsIIee Yepe3 BEpIIMHY), CEUEHHUs I1apa;
METOJIbI MOCTPOCHUS CEUEHUU: METOJ[ CIEJO0B, METOJ BHYTPEHHErO0 MPOEKTUPOBAHUS, METOJ
IepeHoca CeKylell IIOCKOCTH. BeKTopsl M KOOpAMHATHI B MPOCTpaHCTBE BekTopbl B
npoctpanctBe. Ormepanuu Haja BeKkTopaMu. BekTopHoe yMHOkeHHE BekTopoB. (CBoiCTBa
BEKTOPHOIO yMHO)XeHHUs. IIpsiMmoyrosibHas cuctema KOOpAuHAT B npocTpaHcTBe. KoopauHarsl
BeKkTopa. Paznoxenue Bekropa mo 0Oasucy. KoopauHaTHO-BEKTOPHBIH METOJ MPHU PEIICHUU
reoMeTpUUECKUX 3aaay. J[BrkeHus B npocTpaHcTBe J[BrkeHus mpoctpaHcTBa. OToOpaskeHusl.
JBuxkenust u paBeHCTBO (uryp. OO1mue cBoiicTBa ABIKEHUN. BUbl IBUKEHUI: TapauieTbHbINH
NEepeHOoC, IEHTpalbHAs CHMMETPHSA, 3€pKalbHas CHMMETPHs, IOBOPOT BOKPYT MPSIMOIA.
[IpeobpazoBanus nomobus. [psmas u cdepa.

J1eMeHThI TCOPHUH BQpOﬂTHOCTeﬁ H MAaTeMATH4YeCKOI JOTUKHA

Olinepa. kmacc ['pad, cBsa3Hbii rpad, mytu B rpade: nukiasl v nenu. CreneHb
(BaneHTHOCTB) BeplIMHbI. I'padsl Ha muiockocTu. JlepeBbs. CiyyailHble S5KCIIEPUMEHTHI (OIBITHI)
U CIIy4aiHbIe COOBITUS. DIEeMEHTapHbIe COOBITHS (MCX0/1bl). BeposITHOCTh CllydalilHOTO COOBITHS.
bauzocte 4acToTel M BepoATHOCTH COObITHH. CiyyaifHble ONBITEI C PaBHOBO3MOXKHBIMHU
AJIEMEHTapHbBIMU  cOObITUSAMU. Omepanuu HaJa COOBITUSIMU: TiepecedeHHne, OOBbEIUHEHUE,
IPOTHBONOJOXKHBIE CcOObITUS. Jlnarpammber Oiinepa. dopmyna CIOXEHUS BEPOSTHOCTEH.
VcnoBHas BEPOATHOCTb. YMHOKEHHE BEpOSTHOCTEH. JlepeBO Cily4allHOTO JKCIIEPUMEHTA.
®opmyna mnonHoit BepostHocTu. Popmyna baiteca. HesaBucumble coObiTus. bBuHapHbIi
CIy4ailHBI ONBIT (MCHbITaHME), ycnmex M Heynada. HesaBucumble wucnbiTanus. Cepus
HE3aBUCHMBIX MCIIBITAaHUM 10 epBoro ycnexa. [lepectanoBku u ¢axropuan. Uuciao coueTaHui.
Tpeyronbauk Ilackans. @Popmyna OwHoma HproTroHa. Cepus HE3aBUCHMBIX HCIIBITAHUN
bepuymnu. Cnydaiinplii  BbIOOp M3 KOHEYHOH coBOKymHocTH. CrydvaiiHas BeJIMYHHA.
Pacnpenenenne BepositHocTed. Jluarpamma pacnpenenenus. Onepauud HaJ Cly4alHbIMA
BeIMYMHaMU. buHapHas ciydaiiHas BenunuuHa. lIpuMmepsl pacnpeneneHuii, B TOM 4HCIIE
reoMerpuueckoe U OuHOMHaIbHOE. COBMECTHOE pacIpeleleHHe IBYX CIIy4alHbIX BEJIHYHMH.
He3aBucumble ciydaiiHple BEIWYMHBL. MaTeMaTnyeckoe O0)XKMJIAHUE CIIy4allHOM BEJIMYUHBI
(pactipenenennsi). [lpuMepsl TNpPUMEHEHHS MaTEMaTHYECKOTO OXHIaHHUS (CTpaxoBaHUE,
norepes). MaTematuueckoe OXUJAaHHE OWMHAPHOW cIydyailHOW BENUYHMHBI. MareMaTH4ecKoe
OKHUJAaHUE CYMMBbI CIIy4alHBIX BEJIMYMH. MaremMaTH4ecKoe OXHJaHWE TeOMETPUUYECKOro u
OMHOMMAJIBHOTO pacnpeaenaeHuid. Jlucnepcust 1 cTaHJapTHOE OTKIOHEHUE CIIy4alHOM BeTMYUHBI
(pactipenenenusi). Jlucnepcust OMHAPHOM CITydaliHOW BeNMWUYWHBI. MaTeMaTHdecKkoe OXUAaHue
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IPOU3BENECHUS M JUCIHEPCUS CYMMBbl HE3aBHCHMBIX CIIy4alHbIX BelIMuuH. Jlucnepcus u
CTaH/JapTHOE OTKJIOHEHHEe OWHOMHAIBHOTO pacmpenenenus. Jlucnepcus W CTaHIapTHOE
OTKJIOHEHUE TeOMETPUUECKOro pacrpenenenus. HepasenctBo Yebbiméra. Teopema YeOriuéna.
Teopema bepuymu. 3akoH 00bHX YKces. BeIOOpOUYHBIN MeToA Hcciaea0Banuil. BeiOopouHbIe
xapakTepucTuki. OLEHHBaHWE BEPOSTHOCTH COOBITHS MO BHIOOPOUYHBIM AaHHBIM. IIpoBepka
MPOCTEUIINX TUIIOTE3 C IOMOIIBK M3YYEHHBIX pacnpeneneHuil. HempepbiBHbIE ciydaiiHble
BenuuuHbl. [Ipumeppl. @DyHKUMS IUIOTHOCTH BEPOSTHOCTU paclpeneicHus. PaBHomepHoe
pacupeneneHue U ero CBOMCTBA. 3ajlaud, NPUBOASAIIME K ITOKA3aTEIbHOMY pPAaCHpPEIEICHUIO.
3anauy, NPUBOASAIINE K HOPMAJIbHOMY pacipeaencHuto. OyHKIUS IUIOTHOCTU BEPOSITHOCTU
MOKA3aTeNbHOIO  pacmpeleneHus, (YHKIHUS  IJIOTHOCTH  BEPOSTHOCTH  HOPMAJIBHOTO
pacupenenenus. @DyHKIMSA IUIOTHOCTM U CBOMCTBA  HOPMAJIBHOIO  pacIpeiciICHHUS.
[TocnenoBaTenbHOCT,  OJMHOYHBIX  HE3aBUCHMBIX  COOBITUH. 3amaud, MNPUBOAALIME K
pacnpenenenuto [lyaccona. KoBapuamus aByx ciydaifHbix BennuyuH. Kodddumment nuHeitHoM
koppemsiiui. CoBMeCTHbIE HaONIOACHUS JABYX BeIUYMH. BpiOopouHblii ko3 duimeHt
Koppensuuu. Paznmuuue MexIy JMHEHHOW CBS3b0 M NPUYMHHO-CIEACTBEHHOM CBA3BIO.
JInnelinas perpeccus U METOJ HAMMEHBIINX KBAJIPATOB.

Kpurtepuu u mkaJibl OlleHMBAHUS POMEKYTOUYHOI aTTecTalNu

HIkana u kpuTepum oeHKN (IK3aMeH)

OTtiin4Ho Xopowo YaosiaerBopurejbHo | HeyaoBierBopurenbHO
1. I[TostHO pacKpsITO 1. OtBer 1. HenonHo unu 1. Conepxanue marepuaia
COJIepXaHue BOIIPOCOB | YAOBJIETBOPSET B HEIOCJIEI0BATEIbHO HE PaCKpbITO.
ouiera; OCHOBHOM packpbiTo copepxkanue | 2. Omudku B
2. Marepuan u3noxeH | TpeOOBaHUSAM Ha MaTtepuaia, Ho ONpeeICHUH TOHATHI, HE
IrpaMOTHO, B OLIEHKY «5», HO IIpU NIOKa3aHo o01ee HCI0JIb30BaJach
ONpeIEICHHOM 3TOM MOKET UMETh MOHUMaHUE BOIIPOCA U | TEPMUHOJIOTHUS B OTBETE.
JIOTUYECKON clenyolne MIPOJIEMOHCTPUPOBAHBI
MOCJIEI0BATEIbHOCTH, HEJ0CTaTKHU: YMEHHSI, JOCTaTOUHbIE
IIPABUJIBHO 2. B n3noxenun JUISL JAJIbHEUIIETO
UCIIOJIB3YETCS JIOTIYIII€HbI YCBOEHHUS MaTepuaa.
TEPMHUHOJIOTHS; HebOoubKe nmpobensl, | 2. Umenuch
3. Iloka3aHo ymeHue HE MCKa3UBILNE 3aTpyJHEHUS WU
WUTIOCTPUPOBATh COJIEp/KaHuE OTBETA; JIOTMYIIEHbI OIIMOKU B
TEOPETUUECKHE 3. JomymieHbl OJUH - | ONpEe/IeJICHUN TTOHITHH,
MIOJIO’KEHHUS JIBa HEJl04EeTa IpU MCIIOJIb30BaHUU
KOHKPETHBIMU OCBEILEHUHI TEPMHUHOJIOTHH,
IpUMepaMu, IPUMEHATh | OCHOBHOTO VICIIPABJICHHBIE TIOCIIE
UX B HOBOU cUTyaluy; COJIep’KaHusl OTBETA, HECKOJIbKUX
4. HCIIPABJICHHBIE 110 HaBOJSILNX BOIIPOCOB;
[IpogeMOHCTpUPOBAHO | 3aMEYAHUIO 3. ITpu HENmoIHOM
YCBOEHHUE PaHEe 9K3aMEHATOPA; 3HAHUU
M3y4YEHHBIX 4. lonymieHsl omuOKa | TEOPETHUECKOTO
COITYTCTBYIOILIUX i 6osee AByX MaTepuasa BbIsSBICHA
BOIIPOCOB, HEJ0YETOB MPH HEeJ0CTaTOYHAas
c(OpPMHPOBAHHOCTD OCBELLEHUHN c(OpPMHPOBAHHOCTH
YMEHUH U 3HAHW; BTOPOCTEIIEHHBIX YMEHUH U 3HAHMII.
5. OTBeT npo3Byyan BOIIPOCOB, KOTOPBIE
CaMOCTOSITENILHO, 0€3 JIETKO UCIPABJIAIOTCS
HaBOJAIIMX BOIIPOCOB. | IO 3aMEYAHHUIO

9K3aMeHaTopa.
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