OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA

®denepanbHOE roCyIapCcTBEHHOE 010 KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICITIETO 00pa3oBaHUs
«MpKyTCKuii TOCYJapCTBEHHBIH YHUBEPCUTET IyTeH COOOIICHU S
KpacHosIpcKHil HHCTUTYT KeJI€3HOI0POKHOI0 TPAHCIIOPTA
— ¢unuan denepanbHOro rocy1apCTBEHHOT0 OI0KETHOTO0 00pa30BaTEILHOTO YUPEKACHUS
BhIcIero oOpa3oBanus «VIpKyTCKUi TOCYAapCTBEHHBIH YHUBEPCUTET MyTEH COOOIICHUS

(KpWKT UpI'YIIC)
VYTBEPXJEHA
MIPUKA30M pEeKTOpa
oT «02» mroHsa 2023 r. Ne 426-1
b1.0.07 MaTtemaTuka

paboyast mporpamMma JUCHUTUIMHbI

CoemmanbHocTh — 23.05.06 CTpoUTEABLCTBO JKEIEZHBIX IOPOT, MOCTOB Y TPAHCHOPTHBIX TOHHEIEH

Cneunanmaum — CTpOHUTENILCTBO MAarNCTPAIbHBIX JKEIC3HBIX JOPOT

KBanudukaiys BbITyCKHUKA — HH)KEHEp MyTe cooO1IeHus

dopma u cpok oOydeHwus — 5 sietT ouHas popma; 6 JeT 3a0uHas

Kadenpa-pazpabotunk mporpammsl — CTPOUTEILCTBO JKEIE3HBIX JIOPOT

OO6mas TpyJ0eMKOCTh B 3.€. — 13

Yacos o yuebnomy turany (YII) — 468

Ounas popma o0ydeHust

DopMEI TPOMEKYTOUHON aTTECTAIIMU B CEMeCTpax/Kypcax
ouHas Gopma oOydeHwus: 3a4eT — 1, 4 cemectp, 9k3ameH — 2, 3 ceMecTp

3a04Has Gpopma oOyueHus: 3auet — 1, 4 Kypc, 9K3aMeH — 2, 3 Kypc

Pacnpeneneﬂne YaCcoB JTMCIUILIMHBI IO CeMeCTpam

Cemectp 1 2 3 4 Hroro
Uwncno Henesnb B CEMECTpe 17 17 17 17
Bup 3anatuii Yacos no YII | Yacos o YII | Yacos o VII | Yacos o VII | Yacos mo YII

AyIHMTOpHAas KOHTAKTHAsA padoTa

M0 BHIAM YYeOHbIX 3aHATHII/ 51 68 68 34 221

B T.4. B popme IIIT*

— JIEKIIANA 17 34 34 17 102

— IpaKTHYECKHE (CEMHHAPCKHUE) 34 34 34 17 119

CamMocTosiTeIbHasi padoTa 57 40 40 38 175

JK3amMeH - 36 36 - 72
Hroro 108 144 144 72 468

3aounas ¢opma o0yueHust

PacnpesesieHne 4acoB JTHCIHUIIMHBI 10 KYpcaM

Kypc 1 2 HToro
Bun 3anaruii Yacos o YII | Yacos no VII Yacos no YII

AyIuTOpHAsi KOHTAKTHasi padoTa
10 BHIAM YYeOHbIX 3aHATHIH/ 32 22 54
B T.4. B popme ITIT*
— JIEKLUU 16 10 26
— IpaKTHYECKUE (CCMHHAPCKHE) 16 12 28
CamocTosiTeJibHasi padoTa 198 172 370
JK3amMeH 18 18 36
3auer 4 4 8

Hroro 252 216 468

KPACHOAPCK




PabGouass mporpamma JIUCHUILIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepaibHbIM
rOCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM BBICHIETO OOpa30BaHUS — CHEIHAIUTET IO
crenranbHOCTU 23.05.06 CTpOUTENBCTBO KEIE3HBIX TOPOr, MOCTOB U TPAHCHOPTHBIX TOHHEJEH,
YTBEpKIEHHBIM NpuKazoM MuHoOpHayku Poccun ot 27.03.2018 r. Ne 218.

[Iporpammy cocTaBuiI:
KaHz. ¢.-M. HayK, JTOICHT A.B. YepHuueHko

Pabouas nporpamma paccMOTpeHa U 0100peHa JUTSI UCTIONB30BAaHUS B yUeOHOM MpOIlecce Ha
3aceqannu Kadeapsl « CTpOUTENBCTBO KEJIE3HBIX JOPOIr», MPOTOKOI OT «05» mast 2023 1. Ne 9.

3aB. kadeapoii, kaua. ¢-M. HAyK, TOIECHT K.M. Mopos



1 LIEJIV M1 3AJIAYU U CHUTLIMHBI

1.1 Ilesan npenogaBaHusi JUCHHUILUINHBI

- (bOpMPIpOBaHI/Ie y o6yqa}onmxc;1 MCTOAOJIOTUYCCKOTO (byH,HaMeHTa JJI  aHallnu3a l'IpO6J'I€MHI)IX
CI/ITyaIII/Iﬁ Ha OCHOBC CUCTCMHOI'O ITOAX0Ja,

- q)OpMPIpOBaHI/Ie U pa3sBUTHUC Y 06yqa}0nmxca CIoco0HoCTEH peuratb HMHXKXCHEPHBIC 3aJiaduu C
NNOMOIIILIO MAaTCMATHYCCKUX MCTOJOB.

1.2 3agaum JMCHMILIHHBI

- 06y‘I€HI/Ie MAaTEeMaTH4YCCKUM MCTOJaM U MOJCJIAM, HABbIKAM PCHICHUA MAaTEMAaTUYCCKUX 3a/1a4;
1 - (bOpMI/IpOBaHI/Ie yMeHI/Iﬁ U HABBIKOB HNPUMCHATH MATCMATUYCCKUC METOAbI MU MOJCIU IpPU OINMUCAHUMU,
AHAJIN3C 1 PCIICHUM MPAKTUICCKUX 3a1a4.

1.3 Ilesib BOCHUTAHUS U 321241 BOCIUTATEIbHOI paGoThl B pAMKAX AW CUMILIMHBI

Lens BocnuTanust 00y4aroUIMXCst — Pa3HOCTOPOHHEE Pa3BUTHE JIMYHOCTH OyyIIero KOHKYpEeHTOCIOCOOHOTO
CIICIIMAIIICTa € BBICIIMM 00pa3oBaHHEM, OOJIaJAalOIIero BHICOKOW KyJbTYpOH, MHTEUIMI€HTHOCTBIO, COLMAIbHOM
aKTHBHOCTbHIO, KAYECTBAMU I'pakaHUHA-TIATPHOTA.

3aa9u BOCIIUTATEIHHON pabOThI C 00YYAIOIIMMHUCS :

— pa3BUTHE MUPOBO33PEHHUS U aKTYaJIM3aIMsl CHCTEMBI 0A30BBIX LIEHHOCTEH JTMYHOCTH;

— NpHOOLICHHE CTyJEHYECTBA K OOIIEUeNOBEYECKUM HOPMaM MOpAJH, HALMOHAIBHBIM YCTOSM M aKaJeMHYECKHM
TpaTULIUSIM;

— BOCIIUTaHUE YBaXEHUs K 3aKOHY, HOpPMaM KOJUICKTMBHOW JKM3HH, Pa3BHTHE TI'PaKAAHCKOM W COLMAILHOM
OTBETCTBEHHOCTH KaK BaKHEHIIEW uepThl JMYHOCTH, NpOSBIAIOLIelicss B 3a00Te O CBOEH CTpaHe, COXpaHEHHH
YeJIOBEUECKOM IMBUIIM3ALIUH;

— BOCIHTAHHUE MOJOXXUTEIHHOTO OTHOIICHHS K TPYAY, Pa3BUTHE MOTPEOHOCTH K TBOPYECKOMY TpPYIY, BOCIIUTAHHUE
COLIMAJILHO 3HAYMMOH! 1IeJIeyCTPEMIIEHHOCTH M OTBETCTBEHHOCTH B JICJIOBBIX OTHOLICHUSIX;

— o0ecrieueHUe Pa3BUTHUS JTMYHOCTH M €€ COLUAJIBbHO-TICHXOJIOTMYECKOH MOANEPIKKH, (HOPMHUPOBAHHE JIMYHOCTHBIX
Ka4yecTB, HeOOXOIMMBIX I (D (HEeKTUBHON TIPOeCcCHOHANBHON NeITEeTbHOCTH;

— BBISBIICHHE U IOJIEPKKA TaJaHTIMBBIX OOydarommxcs, GopMHpOBaHHE OPraHM3ATOPCKHX HABBIKOB, TBOPYECKOTO
HOTEHIMAJa, BOBJIeYeHHE 00yJalOIXCs B IPOLECCH] CAMOPA3BUTHS U CaMOpEaIN3aLUH.

2 MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

2.1 TpedoBanusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4al0IIerocs

—_—

3HaHKe MIKOJIBFHOTO Kypca «MaremMaTnkay

2.2 I{HC[IPIHJ'II/IHLI H MPAKTHKHU, JJIA KOTOPbIX U3YyUCHHE JAHHON TUCUUIJINHBI
HEe00X0IMMO KaK npeanieCTBYIee

51.0.01 ®unocodus

51.0.11 ®usnka

b1.0.12 Xumus

b51.0.13 MaremaTtnieckoe MOJICTUPOBAHUE CUCTEM U MPOIIECCOB

b51.0.14 NnxxeHepHast SKOJIOTHI

51.0.27 ConpoTHBIIEHHE MAaTEPHAJIOB

b51.0.37 CtpouTenpHas MeXaHHUKA

B51.0.49 Cucrema MeHeHKMEHTA KA4eCTBA

b53.01(J1) BemonHenne BEITYCKHON KBAJIM()UKAIIMOHHOW PabOThI

=[O [0 |Q[N [N |D[W[N|—

0 DOT/.01 Jloruka

3 INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUSI 11O JUCHUIIVIMHE, COOTHECEHHBIE C
TPEBOBAHUSAMMU K PE3YJIIBTATAM OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT'PAMMABI

Koa n Koa m HauMeHOBaHHe
HanMeHOBaHHe HHIAMKATOPAa Ilnanupyemblie pe3yJibTaThl 00y4eHUst
KOMIIETEeHIIMH JOCTH:KEHNSI KOMIIETEHITHHA




YK-1 Crocoben
OCYIIECTBIIATh
KPUTHYCCKHIA aHAITU3
MPOOIIEMHBIX
CUTyaluii Ha OCHOBE
CHUCTEMHOTI'0 TI0JX0/1a,
BbIpabaTHIBaTh
CTpaTeruo AeicTBUM

VK-1.1 Anamusupyer
pOOJIEMHYIO CUTYalLUIO
(3amavy) u BBIICISCT €€
0a30BBIC COCTABIISIOLIHE.
PaccmarpuBaer pasnuuHble
BapUaHTHI PEIICHHUS
IpOoOIEeMHOI CUTYaINH
(3agaun), pazpabateiBaeT
ANTOPUTMBI UX peali3aluu

3HaTh: MATEeMATHYECKHE METO/IbI AHATTN3A U PEILICHUS
MPOOJIEMHBIX CUTYyalui (3a7a49) Ha OCHOBE CUCTEMHOTO
MOAX0/a

YMeTh: aHATM3HPOBATH MPOOIEMHYIO CUTYAIHIO (33a1a9y)
U GopMynupoBaTh €€ MaTeMaTHIECKYIO IOCTaHOBKY;
OTIPENIeNIATh METOJI PEUICHUS 3aa4l U pa3padaThIBaTh
AITOPHUTM €T0 Peai3aluu

Bnanerb: HaBBIKAMU aHANW3a MPOOJIEMHBIX CHUTYAIlMi Ha
OCHOBE CHCTEMHOTO TIOAXOJ]]a; HABBIKAMH TPUMCHCHUS
MaTEeMAaTHYECKUX METOJOB JUIS PEUICHHUS MPOOIEeMHBIX
3aJa4 B NpoecCHOHANBHON NesITeIbHOCTH

OIIK-1 Cnocoben
peliath HHXEHEPHbIS
3aJa4yu B
npodeCcCHOHATTBHON
JIESITEIHOCTH C
HCIIOJIb30BaHUEM
METO/IOB
€CTECTBEHHBIX HAYK,
MaTe€MaTH4YCCKOI'O
aHanMu3a u
MO/ICITUPOBAHHUS

OIIK-1.4 3HaeT OCHOBBI
BBICIIICI MATEMATHKH,
CHOCOOEH IMPEICTABUTh
MaTEMAaTHUYCCKOE OTHCAHHE
MPOIIECCOB, UCIOJIB3YET
HaBBIKH MAaTEMATUYCCKOI'O
OTIMCAHUSI MOJICTIUPYEMOTO
nporecca (00beKTa) s
peIlIeHNs HHXEHEPHBIX 3a/1a4.

3HATh: TOHATUHHBIN anmapar ¥ METOIbl MATEMATHKH,
MaTeMaTH4YeCKHEe METO/bl aHAJN3a U MOJICITUPOBAHHS,
WCIIOJIb3yEMBIE /I PEIICHUS! MHKEHEPHBIX 3a/1a4
YMeTb: KOPPEKTHO UCIIOJIb30BaTh MaTEMaTHUECKHE
TEPMUHBI U MIOHSATHUS IPU OMIMCAHUU MaTeMaTHYECKUX
MOJIEJICH H3Y9aeMBIX MPOLECCOB (0OBEKTOB); IPUMCHSTh
MaTeMaTHYeCKHe METOJIbI VISl pEeLIeHHUS HHKEHEPHBIX
3a/1a4; HTHTEPIPETUPOBATH PE3YJIbTAThI IPOBEICHHBIX
HCCIIEIOBAaHUM B TEPMHUHAX U3y4aeMOM NPEAMETHOMN
obnactu

BaaaeTrs: HaBbIKAMU HCTIOJIB30BAaHUS MaTEMATHICCKUX
MOJIEJIEN U METOJIOB ISl pELIEHUs MH)KEHEPHBIX 3a1a4




4 CTPYKTYPA 1 COAEP KAHUE JUCIIUTIJINHBI

Ounas popma 3aounas gopma *Kox
HaunmenoBanue pasaenos, TeMm Yacsl Yacsl HMHAUKATOpA

U BHJIOB paboThI CemecTp Kype/ JAOCTHIKEHHS
Jlek Ip Cp ceccust Jlek IIp Cp KOMINETeHIIH

Kon

Pa3nen 1. JIuneiinasi anredpa: MaTpuIlbl, ONPeAeTUTETH, CUCTEMbI TUHEHHBIX YK.1.1

1.0 ajredpanyecKux ypaBHeHHUil, METO/IbI X pellIeHHs. OIIK-1.4

1.1 Martpunbl. Kimtaccndukamnust Matpur. Anredpa MaTpHIl: CJIOKEHUE MATPHII,
YMHOKEHUE MaTPHII, 00paTHas MaTpHUIla, YMHOKCHHE MaTPHIIbI HA YHCIIO. 1 2 2 8 1 0,5 0,5
OrnpeenuTeny BTOPOro, TPEThero 1 N—ro MOpsIKOB, HX CBOWCTBA.

1.2 OO6parnas matputia. Panr matpuiiel. bazucHelit MUHOP. DKBUBAJICHTHBIC
npeoOpa3zoBanus MaTpull. CHCTEMBI JINHCHHBIX alTreOpanvecKux ypaBHCHHIA.
Teopema Kponekepa — Kanemiu. Metoab! pelieHus: CHCTEM JIMHEMHBIX
ypaBHeHuid. CoOCTBEHHbIC 3HAUCHHSI U COOCTBEHHBIC BEKTOPHI MATPHIL.

2.0 Pazgen 2. DieMeHTHI BeKTOPHOI aredpshl. YK.1.1
OIIK-14

2.1 BexkTopsl, ocHOBHBIE onpeienenus. JInHelHas 3aBUCUMOCTh BeKTOpoB. [lonsaTre
0asmuca. JlekapToBBI KOOPIMHATHI BEKTOPA, [UIMHA U HATIPABIISIONINE KOCHHYCHI
BekTopa. CKanspHOe, BEKTOPHOE U CMEIIAHHOE MIPOU3BEACHUS BEKTOPOB,
CBOWCTBA, BRIYHCIICHUE, TE€OMETPUICCKHUIA CMBICI, IPUIIOKEHUSI.

3.0 Pa3nen 3. AHaTUTHYECKasl TeOMeTPHs HA MJIOCKOCTH M B MPOCTPAHCTBE. YK.1.1
OIIK-1.4

3.1 IIpocretimue 3ana4n aHATUTHIECKON TeoMeTpur. O01ue MOHATHS 00 ypaBHEHUAX
JUHUK ¥ toBepxHocTy. [Ipsimast Ha rutockocTy. Pasnudnbie Gpopmbl ypaBHEHUS
npsiMOi Ha TIockocTd. KprBbIe BTOPOTO MOPSIAKA: OKPYKHOCTD, SJUIUIIC,
runepOoia, mapadona. Ux reomeTpuieckiie CBOWCTBA M YPaBHEHMSI.

32 IlnockocTh U nipsiMast B MPOCTPAHCTBE. Y paBHEHHUS IJIOCKOCTH U TIPSIMOH B
npoctpancTBe. [10BEepXHOCTH BTOPOro MOpsiAKa.

4.0 Pa3gen 4. BeegeHue B MaTeMaTH4YeCKUI aHAJIN3. DJ1eMEHTBI Teopun GyHKIMIi YK.1.1
OJIHOI mepeMeHHOM. OIIK-1.4

4.1 OnemenTsl Teopun QyHkumid. Knaccudukanus pynkuid. O6nactb onpeneneHus 1
obusactb 3Ha4eHus QyHKIMH. OCHOBHBIE AJIEeMEHTapHbIe QYHKIMH, UX CBOHCTBA U 1 2 2 8 1 0,5 0,5 4
rpaduku. Cnoxnasi yskuus. O6parHast QyHKIHS.

4.2 [Ipenen nocnenoBaTeIbHOCTU U QYHKIMH, CBOWCTBA IpeienoB. OCHOBHBIE
TeopeMsl 0 npeaenax. OJHOCTOPOHHUE NpeAebl. 3aMeuaTeIbHbIe IPEICIIbL.
AcumnToTbl. beckoneuno manble 1 GECKOHEYHO OOJIBIINE BETMIHHBI, HX
CBOWCTBA.

4.3 HemnpepoeisHocTh hynknun. Kinaccudukamus Todek pa3pbeiBa. HempepbrIBHOCTD
3neMeHTapHbIX QyHKIMH. CBoiicTBa (hYHKINH HETPEPBIBHEIX (TeopeMbl Ko u
Beiiepmrpacca).




4.12

Brmonaenune MJ13 «KoMmmnekcHbie grcnay, « OTpeeluTey 1 MaTPUIIBD,
«CucTeMbl JIMHEHHBIX alreOpanvecKux ypaBHeHH, «[locTpoeHue Tem,
«IIpenensly, «HenpepbiBHOCTH. ToUKH pa3pbiBa QYHKITUNY

13

4.13

IMoaroToBka Kk KOHTPOJIBHEIM padoTtam «KomruiekcHbie yucnay, «JluneiiHas
anredpa», «BekropHast anredpa v aHATUTHIECKAs TEOMETPHUsD», «OCHOBBI
MATEeMAaTHYECKOTO aHAJIH3ay.

10

22

4.14

Koncnektosr «CBolicTBa onpeaenuTenein», «0030p rpa@uKoB U CBOMCTB OCHOBHBIX
3JIEMEHTAPHBIX QYHKIHNY, «DneMeHThl auhHepeHIUaTbHON TeOMETPHU KPHUBBIX.
[lepexoIHbIC KPUBBICY.

12

4.15

Brimomaenue PT'P Nel «3nemeHThI TMHEHHON, BEKTOPHOH anreOpsl U
AHAIUTUYECKOM F€OMETPHUI.

10

4.16

IToaroToBKa K KOHTPOJIBHOU PadboTe «DIEMEHTHI TMHSHHOH, BEKTOPHOU anreOphl U
AHAJTUTHYCCKON T'COMETPHIY.

10

4.17

N3yuenne pasnenos «JIuneitnas anredpa», «BekropHas anredpay,
«AnanuTtuueckasi reomeTpus» , «BBegieHre B MaTeMaTHUECKH aHAIH3

46

4.18

BrimoHeHne KOHTPOJILHOM paboThl Ne 1 1o pasnenam «JIuHeitHas anrebpay,
«BekTopHas anredpay, « AHAIUTHYCCKAs TeOMETpUs», « BBeneHue B
MaTeMaTHYECKUI aHAIH3Y.

10

4.20

HpOMe)KyTO‘IHaﬂ arrecranus — 3auer

5.0

Pazpnen 5. InddepennuanbrHoe ucuuciaenue GyHKIUU OTHOM MepeMeHHOM.

YK.1.1
OIIK-14

5.1

[IpousBoaHast GyHKIMH, €€ TEOMETPUUYECKUI N MeXxaHn4deckuil cMmbicit. [IpaBuia
muddepenunposanus Gpyunkuuii. Tabnuna npousBoaHsix. [Ipon3BoHbIE BEICIINX
HOPSKOB. Beuncienne npou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.
Hduddepennnan Gynkunu. Cmbics u cBoicTBa nuddepennmanos. [IpudinxeHHbIe
BBIYMCIICHHS C ToMouipio aud dpepennmnana. Juddepennpansl BEICIINX TOPSIKOB.

0,5

0,5

52

OcHoBHbIe TeopeMbl auddpepennmansaoro ucuuncienus (Gepma, Poss,
Jlarpanxa, Komn). ITpasuno Jlonutans. [IpuMeHeHre Npou3BOIHBIX K
MCCIIEJIOBAaHMIO TTOBEACHUS (DYHKIMIL.

0,5

0,5

53

DnemenTsl AuddepeHnnaibrHOi TeoMeTprH KpUBEIX. KpuBH3HA, 3BOJIOTA,
9BosbBeHTA. BekTop-pynkmms. Tpexrpanauk @pene. [lepexoHpie KpUBBIE.

0,5

0,25

6.0

Pa3ngen 6. KommiiekcHble yncia.

YK.1.1
OIIK-1.4

6.1

[TonsTHE KOMIUIEKCHOTO YHCIa, areOpanveckas, TPUrOHOMETPHYECKas,
nmokasatesbHast GopMbI KOMIUIEKCHOTO drciia. @opmyna Ditnepa. JeicTBust ¢
KOMIUIEKCHBIMU YHCIIAMHU.

0,5

0,25

6.2

TTonsTHE QYHKIMH KOMITIEKCHOTO IepeMeHHOr0. JleficTBUTEebHAS 1 MHUMAS
4acTh. DJIEMCHTapHbIC (DYHKIMH, UX CBOMCTBA. [Ipeaen, HenpephIBHOCTD U
JudhepeHIIPYeMOCTh PYHKIIUM KOMILUICKCHOTO TIEPEMEHHOTO.

0,5

0,25

7.0

Paznen 7. UnTerpajbHoe ncuncjieHue GyHKINH OJHOH MepeMeHHOM.

YK.1.1
OIIK-14

7.1

[lepBooOpasuas. HeonpepeneHHbIN HHTErpa ¥ ero cBorcTa. Tabnuma

0,5

0,25




uHTerpanoB. HemocpencTBeHHOE HHTErpUpOBaHKE. 3aMEHa NEPEMEHHOM pu
UHTErpupoBaHuU. VIHTErpupoBaHUE 10 YaCTSIM.

7.2

WHTerpupoBanue paunoHaIbHBIX ApoOei. Pasnokenne panunoHanbHEIX 1po0eit Ha
npocreiimue. MHTerpupoBaHue TpPUrOHOMETPUYECKUX U UPPALlMOHATIBHBIX
BBIPa)KEHUI.

0,5

0,5

7.3

3agauu, NpUBOASIIUE K MOHATUIO ONPEEICHHOT0 UHTerpana. OnpeaeneHHbI
uHTerpal, ero ceoiicra. @opmyina Herorona-Jlelibuuna.

0,5

0,5

7.4

HecoOcrBennnie HUHTETpAaJIbl C OECKOHECUHBIMU npeacjiaMu U OT HEOIrpaHUYICHHBIX
q)yHKHHﬁ. FeOMeTpI/I‘IeCKI/Ie 1 MCXaHUYCCKUEC MPUIIOKCHNUA UHTCTPAJIBHOTO
HNCYHUCJICHU.

0,5

0,5

8.0

Pa3gen 8. @yHKIHMHM HECKOJbKHX NePeMEHHbIX.

YK.1.1
OIIK-1.4

8.1

DyHKIIMY HECKOJIbKUX NepeMeHHbIX. [Ipenen, HenpepbIBHOCTh. YacTHbIE
MPOU3BOIHBIC, X TEOMETpHUECKUN cMBICH. [luddepeHnmarn, ero reoMmeTpuIecKuii
cMBICI. YacTHBIC IPOU3BOIHBIE BBICIINX HOPSIKOB.

0,5

0,5

8.2

OKcTpeMyMBbl QYHKIIUH JBYX IIEPEMEHHBIX, HEOOXOIUMBIE B JOCTaTOYHBIE
YCIIOBUS CYLLIECTBOBAHMS SKCTpeMyMa. Y CJIOBHBIHN akcTpeMyM. DyHKIUSA
Jlarpamxa. Hanvensinee u HanOombIiee 3HaUYeHUS (QYYHKIIMHA B 3aMKHYTOH
obnacru.

0,5

0,5

9.0

Pa3znen 9. IuddepennuanbHble ypaBHEHUSI U CUCTEMBI.

YK.1.1
OIIK-14

9.1

3amaun, npuBOASIINE K TU(QepeHInanbHbIM ypaBHeHHAM. [uddepernnansasre
ypaBHEHHS MIEPBOTO mopsiaka. 3anava Ko, OCHOBHBIC KJIacChl ypaBHCHHUM,
MHTETPUPYEMBbIC B KBaJpaTypax: ¢ pa3IeliioIUMUCS TePEMEHHBIMH,
OJTHOPOJIHEIC, JTHHEHHbBIe, bepHyim.

0,5

0,5

9.2

HuddepeHnnanbaple ypaBHEHHs BHICIINX MOPSIIKOB. Y PaBHEHHS, IOTYCKAIOIUE
MOoHIKeHUe nopsaka. O0Ias Teopus TUHEHHBIX TU(hHepeHIMATBHBIX YPaBHEHUH.
Jluneiinpie ogHOpoAHBIC U QepeHIInaNTbHBIC YPAaBHEHUS C TOCTOSHHBIMHU

K03 hUITMEHTaMH.

0,5

0,5

9.3

Jluneiinpie HeomHOPOIHBIE MU (EpPEeHIMATBHBIC YPABHEHUSI N-T0 MOPSIKA C
MOCTOSHHBIMU K03 durpenTamMu. MeTo BapraIiiy POU3BOIBHBIX TOCTOSTHHBIX.
MeTom HeolpeIeICHHBIX KO3 (QHUIIMECHTOB HAXOXKACHUSI YACTHOTO PEIICHHS
JTUHEHHBIX U depeHITMAIBHBIX YPaBHEHUH CO CIICITMAILHOM MPpaBoil 4acThIo.

0,5

0,5

9.4

YucneHHble MeTOABI penteHust i pepeHINanbHbIX YPaBHEHUH.

0,25

0,25

9.5

Cucremsl muddepennnansHbx ypaBHennil. 3anada Komm. MeToasl perueHus
CHCTEM JINHEHHBIX An(PepeHIaIbHbIX YPaBHEHHI C IOCTOSIHHBIMHU
K03 hUITMEHTaMH.

0,25

0,25

10.0

Pa3nen 10. KpaTHble, KpUBOJIMHEiHbIe HHTErPabl.

YK.1.1
OIIK-1.4

10.1

OO6mmas cxema IMOCTPOSHHsI HHTErpaja 1Mo 00acTu. BeanciaeHne KpaTHBIX
uHTerpaioB. CBefieHHe KPATHOTO HHTErPaja K IOBTOPHOMY. 3aMeHa NepeMEeHHBIX

17

0,5

0,25




B KpaTHBIX MHTerpanax. J|BoiHOM! U TpoWHON UHTErpaibl, UX CBOMCTBA.

10.2

Kpusonuneiinsie uarerpainsl I u Il poga, ux cBONUCTBA U BBIYHUCICHUE.
I'eomeTpuueckue 1 MeEXaHUUECKUE MPUIO0KEHUS KPUBOJIMHEIHBIX HHTEIPAJIOB.
[ToBepXHOCTHBIE HHTEIPAJIBL.

17

0,25

10.8

Brmoanenne N3 «KommiekcHbie yrciiay, «MeToIbl HaX 0K ICHHUS
HEONPEEICHHBIX HHTETpalloBy», «KpaTHbIE U KPUBOJIMHEMHBIE HHTETPAJIbD»,
«YucieHHbIe MEeTOIBI perieHusl TuddhepeHITMaTbHBIX. YPaBHEHUI

20

10.9

Koncnexrsl «OcHOBHas Teopema anredpsl. Pasnoskenune npobeii Ha npocTemey,
«UncneHHsIe METOABI pelIeHus Iu(. ypaBHEHUH U CUCTEM», «3aMeHa
TIEPEMEHHBIX B KPATHBIX HHTETPAIAX).

28

10.10

HOZ[FOTOBKa K KOJUIOKBUYMY «HeonpeueﬂeHHL}ﬁ HUHTCrpan.

12

10.11

Bemonnenue PI'P (korTponbHoit padotsr) Ne2 «IuddepenuuansHoe u
HMHTETpaJIbHOE UCUHCIICHNE (DYHKIMIA OTHOM mepeMeHHOM»

10

10

10.12

IMoaroToBka kK KOHTPOJBHEIM paboTaM «DYHKIINU HECKOJIBKUX MEPEMEHHBIX)
«JlnddepennmanpHpie YpaBHEHMS H CHCTEMBDY.

10.13

Brmmonnenue PI'P (konTposnbHOM padoter) Ne3 «InddepeHuyanpabie ypaBHeHUS
U CHCTEMBI»

10

10

10.16

HpOMG)KyTO‘IHaﬂ arrecranus — DKk3aMeH

18

36

11.0

Pazgen 11. DieMenThl GyHKIHOHAJIBLHOIO aHaAKM3a. UncioBbIe H
(pyHKIHOHAJIbHBIE PSI/BI.

YK.1.1
OIIK-1.4

DneMeHTBI BEKTOPHOTO aHann3a. L{upKyIsays BEKTOPHOTO MOJIs BAOJIb KPUBOH.
Potop u nuBeprenuus BekTopHOro noss. IloteHnuansHoe moje, ero cBoicTaa.
Brruncnenue norenuuana. [lomnstit nuddepennnan. [pumenenue
muddepennnana B npuOIMKEHHBIX BBIYUCIICHUIX. KacaTenbHas 1 HOpMaib.
[IpousBosaHas cKaJsSPHOrO MOJIs 110 HAPaBJICHUIO. I'paiueHT.

0,25

0,75

DJEeMEHTHI q)yHKIlI/IOHaJ'II)HOFO a”anu3a. YucioBkle psAAbl, OCHOBHBIC TIOHATUA.
CXO,HI/IMOCTI) pdaa. CyMMa pdaa. H€06XOHI/IMO€ YCJIO0BUC CXOAUMOCTH psiaa.

0,5

0,5

11.5

3HAKOIIOJIOKHUTECIbLHEIC pAAbL. I[OCTaTO‘-IHLIe MNPU3HAKU CXOAUMOCTHU
3HAKOIOJIOKUTCIIbHBIX PSJIOB.

0,5

0,5

11.6

3HaKomnepeMeHHbIe piabl. 3HaKouepenyomue psasl. [Ipuznak Jleiibuuna.
AOCOJTIOTHAS ¥ YCIIOBHASI CX0IMMOCTh. CBOHCTBA a0COIOTHO CXOSIIIUXCS PSJIOB.

0,25

0,25

OyHkunoHaNbHbBIE Psiabl. O0IaCTh CXOAUMOCTH, METO/IBI €€ OTIPEICICHUSL.
CBolicTBa paBHOMEPHO CXOAAIHMXCs psanoB. CTerneHnsle psaasl. Teopema Abers.
WuTepBai U 001aCTh CXOMMOCTH CTETICHHBIX PSIIOB.

0,25

0,25

12.0

Pazgen 12. F'apmonnyeckuii anaau3. Paasl @ypse. YpaBHeHus:
MaTeMaTH4yecKoil pu3uku.

YK.1.1
OIIK-1.4

12.1

Psan Teiinopa m Maknopena. Pasnoxxerne ¢GyHKINI B CTETICHHBIC PSIBL.
[IprMeHeHHS CTETIEHHBIX PSIOB B MPHOIMKCHHBIX BHIYHCICHUSX.

0,25

0,25

12.2

I'apmonunueckuit ananus. Paast dypee. Psaer @ypbe 171 U€THBIX, HEUYETHBIX
(YHKIHH.

0,25

0,25




12.3 | Pasnoxenue Henepuoauaeckux ¢GyHKIui B psag @ypoee. Pag @ypre Ha [0,1]. 025 | 025
[onsTtus o npeodpazoBanuu U uHTErpane ypne. ’ ’

12.4 | YpaBHeHus MatemaTmdeckor ¢pusuku. Merox @ypre. @opmyna Jlamambepa. 025 | 025
Merton ceTok. ’ ’

13.0 | Pa3zngen 13. Teopus GyHKIUH KOMIUIEKCHOHW NMepeMeHHO: YK.1.1
auddepeHINPOBaHTe, HHTETPUPOBAHHE, BBIYETHI. OIIK-14

13.1 | Ilonsarue ananutrdeckoit pyukiun. YcioBus Komm-Pumana. ['eomerpudeckuii
CMBICII MOJLYJISL M apTyMEHTa IPOU3BOAHON aHAIMTUYECKON (QYHKIIHH. 0,25 | 0,5
WHTerpanpHble TeOpeMbl U hopMyiibl Koy,

13.2 | H3onaupoBaHHbIE 0COOBIE TOUKH M UX KiaccuuKanus. Psabl B KOMIUIEKCHOM 025 | 05
IJIOCKOCTH. > ’

13.3 | Brruersl. Berancienne BEI9€TOB OTHOCHTENBHO TOIIOCOB PA3IMYHBIX TTOPSIKOB, 05 05
HEYCTPaHUMOM 0COOCHHOCTH. BhIunciieHne HHTErPajoB C MOMOLIbIO BBIYETOB. ’ ’

14.0 | Pa3zgen 14. Onepannonnoe ucuucienue. [ipeodpasosanue Jlannaca. VK.L1
IIpumenenne npeodpaszopanus Jlanaaca qist pemenns qugdepeHnnaIbLHBIX OHI.C-.I. 4
YpPaBHEHHIA.

14.1 | IlpeoGpa3oBanwme Jlammaca, ero cBoticta. Kiacc opurunanos. Kiacc 05 05
n300paxeHnid. OCHOBHBIE TEOPEMBbI ONEPALMOHHOTO HCYHCIICHHSI. ’ ’

14.2 | Onpenenenne n3obpaxxkeHui GpyHKIwHA 0 uX opurnHamam. CrrocoOst 05 05
BOCCTAaHOBJICHUSI OPHTHHAJIOB 110 U300PaKEHHIO. ’ ’

14.3 | Pemenune nuddepeHnnanbHbIX YpaBHEHHH U CUCTEMBI T QepeHITHaIbHBIX 05 0.25
YpaBHEHUM ONEPAIMOHHBIM METOJIOM. i i

14.4 | 3agaum BapuanumonHoro ucuucienus. [lonsrue Gpynkipmonana. Bapuanus, ee 05 0.25
cBO#CTBa. DKCTpeMyMbI pyHKIIMOHANA. Y paBHEHHE Dilepa. ’ ’

15.0 | Pa3zgen 15. OcHOBBI MaTeMATHYECKOT0 MOAETUPOBAHUA. ANIMPOKCUMAIIUSI YK.1.1
bysknmi. OIIK-1.4

15.1 | OCHOBBI MATEMaTHIECKOTO MOJCITUPOBAHHSI. 17 025 4

15.2 | Anmpokcumarusi QyHKITHHA. 17 4

15.14 | Bomonnenne UJ13 «UncnoBble n GpyHKIMOHATBHBIC pAab, "I apMOHIMYECKUi
aHanmu3. BexTopHEIii aHamu3. YpaBHEHNS MaTeMaTHIeCcKOi Gpr3uku’”, 12
«OnepalmoHHOE UCUUCIICHUEY.

15.15 | IloaroToBka K KOHTPOIBHEIM paboTaM «UncIoBBIe M (YYHKIIHOHATBHBIC PAABD, ] 16
«Teopust pyHKIMIT KOMIUIEKCHON NepeMeHHOI», «OnepalimoHHOE HCUHCIICHHEY.

15.16 | Koncmextsr «CBoifcTBa paBHOMEPHO CXOSAIINXCS OCIEI0BATEIFHOCTEH 1
psanoBy, «HTETpan @yphe B ypaBHEHUSAX MaTEMaTHIECKOW DU3UKNY, 8
«["eomeTpryuecKuii CMBICIT MOJYJISI M apI'yMEHTa IPOU3BOIHOIY, «BapuanmoHHoe
WCUNCIICHHUECY.

15.17 | Bomonnenne PI'P Ne4 «OnepaunonHoe ncuncnenue. Psipl. Teopus dyHKimi 10
KOMILICKCHOH ITIepeMEHHON.

15.18 | BoimonHenne koHTposIbHOI paboTsl Ned «OmnepanioHHOe UcUKCIeHe. Pspl. 10
Teopust GYHKITMI KOMITIEKCHOHN MepeMeHHOW.

15.19 | IIpomexyTouHas arrecTanus — OK3aMeH 36 36




16.0

Paznen 16. I{HCerTHaﬂ MaTEeMAaTHKaA: JOTHIYCCKHE HCUYUCTCHUSA, 3JICMECHTbI
KOMﬁﬂHaTopﬂKﬂ H TCOPUU MHOKECTB.

YK.1.1
OIIK-1.4

16.1

Anrebpa coObITHH, KTacCU(UKALNI COOBITHI B TEPMUHAX TEOPHUH BEPOSTHOCTEHN 1
TEOPUU MHOXKECTB. DIIEMEHTapHAsl TEOPHS BEPOSTHOCTEH U €€ MaTeMaTHYECKUe
OCHOBBI: Pa3JIMYHBIC MOJIXO0/IbI K OMPEICICHHIO BEPOSITHOCTH COOBITHSL.

0,25

0,5

17.0

Pa3nen 17. Ciyuyaiinbie cOObITHS. J1eMeHTapHAs TeOPUsI BEPOATHOCTEl U ee
MaTeMaTH4ecKkue ocHOBbI. Cxema BepHyiu.

YK.1.1
OIIK-1.4

17.1

TeopeMbl CIOKEHUSI 1 YMHOXKEHUSI BEPOATHOCTEN. Y CIIOBHBIE BEPOSATHOCTH.
Popwmyia nosHo BepositHocTH. Dopmyisl baiteca.

0,25

0,25

17.2

ITocnenoBarenbHOCTh HE3aBUCUMBIX UcnbITaHuil beprynnu. ®opmyna beprysn.
[IpenenbHble TeOpeMbl B cxeMe beprymmu

0,25

0,25

18.0

Pa3nen 18. Ciyuaiinbie BeJJMYUHBI. 3aKOHBI pacnipeaeeHus CIydaliHbIX
BeJMYUH, X YMCIOBbIEe XapaKTepucTUKH. 3aKOH (00JIbLIIMX YHCel.

YK.1.1
OIIK-14

18.1

Crnyuatinbeie BenmuauHbl. DOPMBI 3aKOHA pacTpeIeICHNsT TUCKPETHOHN CITydaliHOM
BEJIMUMHBI U HENIPEPHIBHOU CiTydaiiHO! BenYuHbl. OCHOBHBIE YHUCIOBHIE
XapaKTEePUCTHKH CITyYaifHBIX BEIMYNH: MOJIa, MEaHa, MaTEMAaTHIECKOE
OXKHJaHHe, JUCIepCHsi, UX CBOMCTBA.

0,25

0,25

18.2

Knaccuueckne 3aK0HBI JUCKPETHBIX U HETPEPBIBHBIX CIIy9alHBIX BEJIMIHH:!
O6unomuanbHeld, [Tyaccona, DpnaHra, reoMeTpUYECKHUI, THIIEPreOMETPUUECKHH,
paBHOMEPHBIH, TOKA3aTeJIbHBIN

0,25

0,25

18.3

Hopmanbshoe pacnipeneneane. 3akoH 00ibpIIuX yncel. LleHTpanpHas npenensHas
Teopema.

0,25

19.0

Pa3nen 19. /IBymepHasi ciiydaiiHasi BeJIMUMHA.

YK.1.1
OIIK-14

19.1

JiBymepHble citydalinble BennuuHbl. VIHTerpanbHelii u aud hepeHnnanbHbIi
3akoHbl. Yncnossle xapakrepuctuku. Koppemsinus. Perpeccust.

0,25

0,25

20.0

Pa3znen 20. Martemarnueckasi craTucTUka. CTaTHCTHYECKHE METOIbI
00padoTKH IKCIIEPUMEHTAILHBIX JAHHBIX H IPHHATHS PelleHHIl. DJIeMeHThI
TeOpHH KOPpeIsIuii.

YK.1.1
OIIK-1.4

20.1

DNeMEeHTHl MaTeMaTHYeCKOH cTaTuCTUKUA. CTaTUCTHYECKHAE METOJIBI 00paOdOTKH
JKCIIEPUMEHTAITLHBIX JaHHBIX. [ eHepallbHasi COBOKYITHOCTh. BEIOOpKA.
Cratuctuueckuil psa. OMIOMPUUECKOE paclpeeseHue.

0,25

0,25

20.2

ToueuHble 1 HHTEPBAIBHBIC OLICHKH ITapaMETPOB PACTIPEACICHHUS 110 BEIOOPKE.

0,25

0,25

20.3

[IpoBepka CTaTHCTHYECKUX THITOTE3. DIEMEHTHI TEOPUH KOPPEIIIIUH:
KOPPEISAIHMOHHBIIT MOMEHT, KO (UIIMEHT KOPPEIISALIUHU, PETPECCHSL.
KoppensinmonHoe OTHOIIEHHE.

0,25

20.8

Brmmonnenue U/I3 "Kombunatopuka. Anredpa cobbrruit”, "Ciryuaiinsie
coObITus", «CirydaliHble BETHIHHBD.

12

20.9

Koncnektsr «reOMCTpI/I‘IeCKaﬂ BCPOATHOCTDLY, «Hauanpnabie u LHCHTPAJIbHBIC
MOMCHTBI».

18

20.10

[ToaroroBka Kk KOHTpPOJIBbHBIM paboram "Ciyuaiinble coObiTus'", "CoryuaiiHble

14




BEJIUYUHEL".

20.11 | IToxroroska k TectupoBanuio " Ciyuaiinsie coObiTs", ""CirydyaliHple BeIMUUHbI". 8 8
20.12 | Bomonnenne PI'P NeS "Crnyuwaiinble BennunHbl. CraTuctnyeckas oopadoTka 10
JTAHHBIX. DJIEMEHTBI TEOPUHU KOppesiiun'.
20.13 | Boimosnnenne koHTposibHOM paboTsl Ne5 "Coryuaiineie Benmuunbl. CTaTHcTHYECKAS 10
00paboTKa JaHHBIX. DJIEMEHTHI TECOPUHU KOppeIsunu'.
20.14 | IIpomexyTouHas arTecTanus — 3a4eT 4




5 ®OHJI OHEHOYHbBIX CPEACTB JJIsA IPOBEAEHUA
TEKYIIEIO KOHTPOJISI YCOIEBAEMOCTH U ITIPOMEXKYTOUYHOM
ATTECTAIIMM OBYYAKOIIIUXCA IO JUCIIUTIJINHE

cDOH,H OLICHOYHBIX CPECACTB AJId NPOBCACHHNS TCKYLICTO KOHTPOJIA YCIICBACMOCTU U l'IpOMC)KyTO‘IHOﬁ arrecrauu

10 AMCUHIUIHHE: oopmieH B Buie npuiioxenust Ne 1 k paboueid nporpaMmme JUCHHUILIMHBL U Pa3MEIICH B AJIEKTPOHHON
MHGOPMAIMOHHO-00Pa30BaTEILHON cpeie Y HUBEPCUTETA, IOCTYITHON 00yJaroeMycst Yepe3 ero JMIHbIA KaOWHET

6 YYHEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIIUITJINHBI

6.1. YueOHasi quTepaTypa

6.1.1. OcHOBHAs JINTEpaTypa

ABTODHI,
COCTaBUTEIH

3arnaBue

WsnarenscTBO,
TOJ U3daHUs

Kom-Bo 3Kk3.
B OuoOmmorexe/
100% onyaiin

6.1.1.1

I'. 1. Tedpman

OCHOBBI MATEMATHUUECKON CTATUCTUKU [ DIEKTPOHHBIN
pecypc] : yuebHOe mocoOue 1Mo AUCIUTUTHHE «MaTteMaTHka»
JUTSI CTYIGHTOB OYHOM (DOpMBI 00yUEHHs BCEX
CIIeLHMAILHOCTEH. -

http://irbis.krsk.irgups.ru/web/index.php? LNG=&C21COM=2

&121DBN=IBIS&P21DBN=IBIS&Z211D=1686s23409552d8

a213&Image file name=%5CFul%5C79%5Fyim%2Epdf&I

MAGE FILE DOWNLOAD=1

UpxyTck :
HpI'VIIC, 2011

100 % online

6.1.1.2

B. E. I'mypman

Teopust BeposATHOCTEH U MaTeMaTHIecKas CTaTHCTUKA [ TekcT]
: YueOHoe nocobue 1is GakanaBpoB. -

M.: IOpaiir,
2013

105

6.1.1.3

A. C. lllankun

3ama4um ¢ peNIeHUs MU TI0 BBICIIEH MaTeMaTHKE, TEOPHH
BEPOSITHOCTEH, MATEMAaTUYECKOW CTAaTUCTHKE,
MaTEeMaTHYECKOMY MPOrPAMMHUPOBAHUIO [ DICKTPOHHBIH
[pecypc] : yaeOHOe mocodue AJist CTyICHTOB BY30B,
00yJaroMUXCs 0 HATIPABJICHUIO MTOATOTOBKY "JKOHOMUKA'". -
https://biblioclub.ru/index.php?page=book red&action=auth f

or_org&domain=irbis.krsk.irgups.ru&user_id=asd123&login=
%D0%A0%D0%B0%D1%82%D1%83%D 1%88%D0%BD %

D1%8F%D0%BA&time=20220219040244&sign=411c7ed24

5995dcdde02c9b5557501 1 b&etype=7&first name=%D0%92%

D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D

Mockaa :
Jlamkos u K°,
2020

0%BD%D0%B0&last name=%D0%A0%D0%B0%D1%82%

D1%83%D1%88%D0%BD%D1%8F%D0%BA &parent nam

e=%D0%A 1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5

%D0%B2%D0%BD%D0%B0&utf=1&id=573151

100 % online

6.1.1.4

B. C. [llnnaues

Briciias MmateMaTHKa : yaeOHOe TocoOue JUIsl BY30B. -
https://urait.ru/bcode/449732 (nata o6pamenns

27.04.2020). - TEeKCT : SNEKTPOHHBIH

Mocksa :
IOpaiit, 2020

100 % online

6.1.2. JlonoJHUTEIbHAS JINTEpPATYpa

ABTODHI,
COCTaBUTEIH

3arnaBue

WsnarenscTBO,
TOJ U3daHUs

Kom-Bo 3Kk3.
B OuoOmmorexe/
100% onyaiin

6.1.2.1

Iunaues B.C.

Briciras matemaTrka] DJIEKTPOHHBIH pecypc]: yued. s
BVY3os. - ) o )
https://znanium.com/sso?domain=irbis.krsk.irgups.r

u&username=%D0%A0%D0%B0%D1%82%D1%

83%D1%88%D0%BD%D1%8EF%D0%BA& gmt=2

0220219044430&token=058{9fe41a4b7997{f03d 18

99das5a661&email=asd123&fhame=%D0%92%D0

%B0%D0%BB%D0%B5%D0%BD%D1%82%D0

%B8%D0%BD%D0%B0&Iname=%D0%A0%D0

%B0%D1%82%D1%83%D1%88%D0%BD%D1%

8F%D0%BA&mname=%D0%A1%D0%B5%D1%

80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B

D%D0%B0&group=%D0%9F%D1%80%D0%B5

%D0%BF%D0%BE%D0%B4%D0%B0%D0%B2

%D0%B0%D1%82%D0%B5%D0%BB%D1%3C

M.: UHDOPA-M,
2019

100% onmnain



http://irbis.krsk.irgups.ru/web/index.php?LNG=&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Z21ID=1686s23409552d8a213&Image_file_name=%5CFul%5C79%5Fyim%2Epdf&IMAGE_FILE_DOWNLOAD=1
http://irbis.krsk.irgups.ru/web/index.php?LNG=&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Z21ID=1686s23409552d8a213&Image_file_name=%5CFul%5C79%5Fyim%2Epdf&IMAGE_FILE_DOWNLOAD=1
http://irbis.krsk.irgups.ru/web/index.php?LNG=&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Z21ID=1686s23409552d8a213&Image_file_name=%5CFul%5C79%5Fyim%2Epdf&IMAGE_FILE_DOWNLOAD=1
http://irbis.krsk.irgups.ru/web/index.php?LNG=&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Z21ID=1686s23409552d8a213&Image_file_name=%5CFul%5C79%5Fyim%2Epdf&IMAGE_FILE_DOWNLOAD=1
https://biblioclub.ru/index.php?page=book_red&action=auth_for_org&domain=irbis.krsk.irgups.ru&user_id=asd123&login=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&time=20220219040244&sign=411c7ed245995dcdde02c9b55575011b&type=7&first_name=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&last_name=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&parent_name=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&utf=1&id=573151
https://biblioclub.ru/index.php?page=book_red&action=auth_for_org&domain=irbis.krsk.irgups.ru&user_id=asd123&login=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&time=20220219040244&sign=411c7ed245995dcdde02c9b55575011b&type=7&first_name=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&last_name=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&parent_name=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&utf=1&id=573151
https://biblioclub.ru/index.php?page=book_red&action=auth_for_org&domain=irbis.krsk.irgups.ru&user_id=asd123&login=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&time=20220219040244&sign=411c7ed245995dcdde02c9b55575011b&type=7&first_name=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&last_name=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&parent_name=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&utf=1&id=573151
https://biblioclub.ru/index.php?page=book_red&action=auth_for_org&domain=irbis.krsk.irgups.ru&user_id=asd123&login=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&time=20220219040244&sign=411c7ed245995dcdde02c9b55575011b&type=7&first_name=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&last_name=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&parent_name=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&utf=1&id=573151
https://biblioclub.ru/index.php?page=book_red&action=auth_for_org&domain=irbis.krsk.irgups.ru&user_id=asd123&login=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&time=20220219040244&sign=411c7ed245995dcdde02c9b55575011b&type=7&first_name=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&last_name=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&parent_name=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&utf=1&id=573151
https://biblioclub.ru/index.php?page=book_red&action=auth_for_org&domain=irbis.krsk.irgups.ru&user_id=asd123&login=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&time=20220219040244&sign=411c7ed245995dcdde02c9b55575011b&type=7&first_name=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&last_name=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&parent_name=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&utf=1&id=573151
https://biblioclub.ru/index.php?page=book_red&action=auth_for_org&domain=irbis.krsk.irgups.ru&user_id=asd123&login=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&time=20220219040244&sign=411c7ed245995dcdde02c9b55575011b&type=7&first_name=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&last_name=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&parent_name=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&utf=1&id=573151
https://biblioclub.ru/index.php?page=book_red&action=auth_for_org&domain=irbis.krsk.irgups.ru&user_id=asd123&login=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&time=20220219040244&sign=411c7ed245995dcdde02c9b55575011b&type=7&first_name=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&last_name=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&parent_name=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&utf=1&id=573151
https://biblioclub.ru/index.php?page=book_red&action=auth_for_org&domain=irbis.krsk.irgups.ru&user_id=asd123&login=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&time=20220219040244&sign=411c7ed245995dcdde02c9b55575011b&type=7&first_name=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&last_name=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&parent_name=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&utf=1&id=573151
https://biblioclub.ru/index.php?page=book_red&action=auth_for_org&domain=irbis.krsk.irgups.ru&user_id=asd123&login=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&time=20220219040244&sign=411c7ed245995dcdde02c9b55575011b&type=7&first_name=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&last_name=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&parent_name=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&utf=1&id=573151
https://urait.ru/bcode/449732
https://znanium.com/sso?domain=irbis.krsk.irgups.ru&username=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&gmt=20220219044430&token=058f9fe41a4b7997ff03d1899da5a661&email=asd123&fname=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&lname=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&mname=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&group=%D0%9F%D1%80%D0%B5%D0%BF%D0%BE%D0%B4%D0%B0%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C&id=asd123&did=327860
https://znanium.com/sso?domain=irbis.krsk.irgups.ru&username=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&gmt=20220219044430&token=058f9fe41a4b7997ff03d1899da5a661&email=asd123&fname=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&lname=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&mname=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&group=%D0%9F%D1%80%D0%B5%D0%BF%D0%BE%D0%B4%D0%B0%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C&id=asd123&did=327860
https://znanium.com/sso?domain=irbis.krsk.irgups.ru&username=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&gmt=20220219044430&token=058f9fe41a4b7997ff03d1899da5a661&email=asd123&fname=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&lname=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&mname=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&group=%D0%9F%D1%80%D0%B5%D0%BF%D0%BE%D0%B4%D0%B0%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C&id=asd123&did=327860
https://znanium.com/sso?domain=irbis.krsk.irgups.ru&username=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&gmt=20220219044430&token=058f9fe41a4b7997ff03d1899da5a661&email=asd123&fname=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&lname=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&mname=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&group=%D0%9F%D1%80%D0%B5%D0%BF%D0%BE%D0%B4%D0%B0%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C&id=asd123&did=327860
https://znanium.com/sso?domain=irbis.krsk.irgups.ru&username=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&gmt=20220219044430&token=058f9fe41a4b7997ff03d1899da5a661&email=asd123&fname=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&lname=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&mname=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&group=%D0%9F%D1%80%D0%B5%D0%BF%D0%BE%D0%B4%D0%B0%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C&id=asd123&did=327860
https://znanium.com/sso?domain=irbis.krsk.irgups.ru&username=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&gmt=20220219044430&token=058f9fe41a4b7997ff03d1899da5a661&email=asd123&fname=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&lname=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&mname=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&group=%D0%9F%D1%80%D0%B5%D0%BF%D0%BE%D0%B4%D0%B0%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C&id=asd123&did=327860
https://znanium.com/sso?domain=irbis.krsk.irgups.ru&username=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&gmt=20220219044430&token=058f9fe41a4b7997ff03d1899da5a661&email=asd123&fname=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&lname=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&mname=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&group=%D0%9F%D1%80%D0%B5%D0%BF%D0%BE%D0%B4%D0%B0%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C&id=asd123&did=327860
https://znanium.com/sso?domain=irbis.krsk.irgups.ru&username=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&gmt=20220219044430&token=058f9fe41a4b7997ff03d1899da5a661&email=asd123&fname=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&lname=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&mname=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&group=%D0%9F%D1%80%D0%B5%D0%BF%D0%BE%D0%B4%D0%B0%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C&id=asd123&did=327860
https://znanium.com/sso?domain=irbis.krsk.irgups.ru&username=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&gmt=20220219044430&token=058f9fe41a4b7997ff03d1899da5a661&email=asd123&fname=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&lname=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&mname=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&group=%D0%9F%D1%80%D0%B5%D0%BF%D0%BE%D0%B4%D0%B0%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C&id=asd123&did=327860
https://znanium.com/sso?domain=irbis.krsk.irgups.ru&username=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&gmt=20220219044430&token=058f9fe41a4b7997ff03d1899da5a661&email=asd123&fname=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&lname=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&mname=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&group=%D0%9F%D1%80%D0%B5%D0%BF%D0%BE%D0%B4%D0%B0%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C&id=asd123&did=327860
https://znanium.com/sso?domain=irbis.krsk.irgups.ru&username=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&gmt=20220219044430&token=058f9fe41a4b7997ff03d1899da5a661&email=asd123&fname=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&lname=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&mname=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&group=%D0%9F%D1%80%D0%B5%D0%BF%D0%BE%D0%B4%D0%B0%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C&id=asd123&did=327860
https://znanium.com/sso?domain=irbis.krsk.irgups.ru&username=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&gmt=20220219044430&token=058f9fe41a4b7997ff03d1899da5a661&email=asd123&fname=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&lname=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&mname=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&group=%D0%9F%D1%80%D0%B5%D0%BF%D0%BE%D0%B4%D0%B0%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C&id=asd123&did=327860
https://znanium.com/sso?domain=irbis.krsk.irgups.ru&username=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&gmt=20220219044430&token=058f9fe41a4b7997ff03d1899da5a661&email=asd123&fname=%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0&lname=%D0%A0%D0%B0%D1%82%D1%83%D1%88%D0%BD%D1%8F%D0%BA&mname=%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0&group=%D0%9F%D1%80%D0%B5%D0%BF%D0%BE%D0%B4%D0%B0%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C&id=asd123&did=327860

&id=asd123&did=327860
6.1.2.2 | CenuBepcroBa |DmemeHTHI Teopun BepositHocTei [Teker] : yueb. Ilocobme. - |KpacHospek: 98
N.®., 'anbkoBa KpKTHUpI'VII
E.A. C, 2011
6.1.2.3 | baxsanos H.C., |Yucnennsie Metop! [ Texct] : yueb. mocobue anst BY3os. -  |M.: BUHOM, 20
Kunkos H.IT., 2006
KobenpkoB I'.M.
6.1.3. Metoanueckue pa3paboTKkn
WsnarenscTBO,
ATops! roj uzganusy/ Koma-Bo 3k3.
COCTaBI/ITe}H/I 3arnaBue JInunebrit B Oubnmoreke/
KaOMHET 100% onnaitn
00yJaromerocs
6.1.3.0 JInunebrit
MeToandecKkne MaTepraibl B YKa3aHHs [0 U3y9IEeHUIO 6
A .B. UepHHUECHKO |TUCIUTLTAHBI Kaburer 100% onnaitn
oOyuarorerocs,
OUOC
6.1.3.1 |B. M. I'pymanc |Matemaruka [DJIeKTPOHHBIN pecypc] : METOIHYECKIE Kpacnosipck : | 100% onnaiin
YKa3aHUA K JICKIUOHHBIM 3aHATUAM AJIA CTYIEHTOB BCEX KpKTUpI'VII
dhopm oOydenns crieruanbHOCTH 23.05.06 CTpouTensCTBO C, 2021
JKEJIE3HBIX JIOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHEeH — Y. 1.
http://irbis.krsk.irgups.ru/web/index.php? LNG=&C21COM
=2&121DBN=IBIS&P2 1 DBN=IBIS&Z211D=1780s1340955
8d7a613&Image file name=%5CFul%5C3105%2Epdf&IM
AGE FILE DOWNLOAD=1
6.1.3.2 |B. M. I'pymarc  |Marematrka [DIeKTPOHHBIM pecypc] : METOIUYECKHE Kpachnosipck 100 %
YKa3aHUA K JICKIUOHHBIM 3aHATUAM AJIA CTYIEHTOB BCEX KpWXKTUpI' VII OHJIAMH
(dopm 00yuenus criermanbHocTH 23.05.06 CTpouTenscTBoO C, 2021
DKEJIE3HBIX JJOPOT, MOCTOB M TPAaHCIIOPTHBIX TOHHEeH — Y.2.
http://irbis.krsk.irgups.ru/web/index.php? LNG=&C21COM
=2&121DBN=IBIS&P2 1DBN=IBIS&Z211D=1780s1340955
8d7a613&Image file name=%5CFul%5C3160%2Epdf&IM
AGE FILE DOWNLOAD=1
6.1.3.3 [II. B. HoBukog, B.|MaTemaTika [DIeKTpOHHBINA pecypc] : METOANIECKHe Kpacuosipck : | 100% onmaiin
M. I'pymanc YKa3aHWsI 110 BBITTOJTHEHUIO pacuéTHO-rpaduueckux padoT KpKT
Nel, 2, 3, 4 At CTYI€HTOB OYHOHN (OPMBI OOYICHHS TSt HpI'YIIC, 2018
crieranbHOCTH 23.05.06 « CTpOUTENBCTBO KEJE3HBIX JOPOT,
MOCTOB W TPAHCTIOPTHBIX TOHHENIEH.-
http://irbis.krsk.irgups.ru/cgi-
bin/irbis64r_opak81/cgiirbis 64.exe?&C21COM=2&I121DB
N=IBIS&P21DBN=IBIS&Image_file name=%5CFul%5C2
[283.pdf&IMAGE_FILE_DOWNLOAD=1
6.1.3.4 |IB. M. I'pymanc  |MaremaTuka [DneKTpOHHBIH pecypc] : METOAMYECKHE Kpacnosipck :  |1100 %
yKa3aHUsI IS CTYACHTOB 3a04HOU (hOpMBI O0YUYCHUS 110 KpKT OHJIANH
BHITTOJTHEHHIO KOHTPOJILHOM PaObOTHI VIS CIICIIMAILHOCTH NpI'VIIC, 2018
23.05.06 «CTpOUTENBCTBO KEIE3HBIX JOPOT, MOCTOB U
TPaHCIIOPTHBIX TOHHENEH».- http://irbis.krsk.irgups.ru/cgi-
bin/irbis64r_opak81/cgiirbis 64.exe?&C21COM=2&I121DB
IN=IBIS&P21DBN=IBIS&Image file name=%5CFul%5C2
[278.pdf&IMAGE _FILE_DOWNLOAD=1
6.2. IlepeyeHnb pecypcoB HHGOPMALMOHHO-TeIeKOMMYHUKANIMOHHOM ceTH ""HTepHeT"
621 Onexrponnas oudanorexa KpMDKTUpI'VIIC : caiit. — Kpacnosipck. — URL: http://irbis.krsk.irgups.ru/. — Pesxum
" |moctyna: mocne aBropuzanuu. — TEKCT: 3MEKTPOHHBIH.
OnexrponHas 6ubnroreka «YMILL XK/T» : anekrponHo-Onbianoreunas cucrema : caidt / ®I'BY IO «Yuebno-
6.2.2 |MeToandecKkuid IIEHTP Mo 0Opa30BaHHWIO Ha JKEIE3HONOPOKHOM TpaHcmopTe». — Mocksa, 2013 — . — URL:
http://umczdt.ru/books/. — Pexxum nocryna: nmo noanucke. — TeKCT: 21€KTPOHHBIH.
623 Znanium.com : 3JIEKTpOHHO-OMOIMoTeuHass cuctema : cailt / OO0 «3HAHUYM». — Mocksa. 2011 — 2020. —
7 JURL: http://new.znanium.com. — Pexum goctyna : 1Mo moanucke. — TeKCT: eKTPOHHBIM.
O6pazoBaresnbHas miatgopma FOpaiit : anekrponHas oubnuoreka : caiit / OO0 «DneKTpOHHOE U3AATEIHCTBO
6.2.4 " ) ; . : ) o
FOpaiit». — Mocksa. — URL: https://urait.ru/. — PeskumM qoctyna: mo moanucke. — TeKCT: 3JIeKTPOHHBIH.
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6.3. IlepevyeHb HHPOPMANMOHHBIX TEXHOJIOTHiA, HCIO0JIb3YeMbIX MPH OCYIIECTBJIEHUH 00Pa30BaTEILHOr0 Mpolecca
10 THCHHUILTAHE, BKIKYAsl MepevyeHb NPOrPaMMHOTO odecrieYeHns 1 MH(POPMAIHOHHBIX CIPABOYHBIX CHCTEM (IIPH
HEO00XO0TMMOCTH)

6.3.1 Ilepeuennb 6230BOr0 MPOrPAMMHOI0 OOecredeHHsI

|He Tpedyercs
6.3.2 [lepeyeHb cnienaIU3HPOBAHHOI0 MPOTPAMMHOIO0 0DecTeYeHusl
|He TpeOyeTCst
6.3.3 IlepeueHb HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
|He TpedyeTcst
6.4 IIpaBoBbIe H HOPMATHBHbIE IOKYMEHTBI
|He Tpebyercs

6.3 IIporpamMHoe o0ecnieyenre 1 HHPOPMANMOHHbIE CIPABOYHbIE CHCTEMBbI

6.3.1 bazoBoe nmporpamMmMHoe o0ecneyeHue

Microsoft Windows VistaBusinessRussian, aBTopr3alluoHHBIH HOMED JuiieH3uara 64787976272S1011, nomep
muuen3uu 44799789.

Microsoft Office Standard 2013 Russian OLP NL Academic Edition (mor Ne2 ot 29.05.2014 — 100 nuieH3wii;
jor Ne0319100020315000013-00 ot 07.12.2015 — 87 nuueH3HiA).

6.3.1.1

6.3.2 CnenuajaM3upoOBaHHOE MPOrPpaMMHOE 00ecrneyeHne

6.3.2.1 | He mpexycmoTpeHo

6.3.3 UndopManmoHHble CIPABOYHBIE CHCTEMBI

6.3.3.1 | He mpexycmoTpeHo

6.4 IlpaBoBBIC H HOPMATHBHBIE TOKYMEHTBI

6.4.1 | He mpenxycMoTpeHo

7 OUCAHUE MATEPHAJIbHO-TEXHUYECKOM BA3BI,
HEOBXOINMOI1 JUISI OCYIIECTBJIEHNAS YYEBHOT'O ITPOLIECCA
MO JUCHOUTLINHE

1 Kopnyca A, JI, T, H KpXXT HpI'YIIC naxonsrest o aapecy r. KpacHosipck, ya. Hosas 3apst, 1. 2 1

Y4eOHple aymIUTOpPHH [UIS TPOBEICHHS 3aHATHH JEKIIMOHHOTO THWIIA, 3aHATHA CEMHHApCKOTO THIIA,
BBIMOJIHEHHUST KYPCOBBIX pabOT, TPYNIOBBIX U WHAWBUAYAIBHBIX KOHCYJBTAIMHA, TEKYIICTO KOHTPOJIS H
MPOMEKYTOUYHOW AaTTeCTAallil, yKOMIUIEKTOBAHHBIE CIEIHANTN3UPOBAHHOW MEOENbI0 M TEXHUYECKUMHU

2 cpenctBamMu  oOydeHHs (HOYTOYK, TPOEKTOp, JKpaH), CIy)XKalllUMH JUIS TPEACTaBICHUS Y4eOHOM
uHdopmanuu OonblIoi aynuropud. s npoBeNEeHUs 3aHATHH JIEKIMOHHOTO THINA MMEITCS y4deOHO-
HaTJIsHBIE TOcoOus (TTPEe3eHTAINH).

3 VYuebnas Jlabopatopust «kKomnbrorepHsiit kiacey; r. Kpacnosipek, yin. Hosas 3aps, a. 2U1, xopnyc JI, aya. JI

404

4 YueOusbiii monuroH sxenesHopopoxxHoi Texunku KpOKTUpI VIIC r. Kpacnosipek, yi. Hosast 3apst, a. 21

IMomenieHnss A CaMOCTOSITENBHOM pabOThl OOYyYAIOUIMXCS OCHANICHBI KOMITBIOTCPHOW TEXHHUKOH,
MOJIKIIIOYEHHOH K MHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTh «IHTepHeT», 1 00eCHeUYeHbl TOCTYIOM
B QJIEKTPOHHYIO HH(popMaImoHHo-o0pazoBarenpHyto cpexy KpDKTUpI VIIC.

> [TomenieHus 111 CaMOCTOSTEIBHON pabOThl 00YYaIOIIHXCS:
— YATAIBHBIN 3aJ1 OMOJIMOTEKH;
— KoMnbloTepHbIe Kinacchl JI-203, JI-214, JI-410, T-46.
6 [TomenieHre ais XpaHeHHUs ¥ MPOPMIAKTHIECKOTO 00CITy)KHBaHus yaeOHoro obopymoBanus A-307.
8 METOINYECKHUE YKA3AHUS JTJI51 OBYUYAIOIIINXCSA
11O OCBOEHHIO JTUCITUITJINHbI
Bux yucGHoid Opranuzanus y4eOHON JAeATEIIEHOCTH 00y4Jaroerocs
JIeATEIBHOCTH

Jlekums (ot nmaruHcKoro «lection» — 4reHHME) — BUJ ayJMTOPHBIX YYEOHBIX 3aHSATHH.
Jlekuus: 3aKiajpIBa€T OCHOBBI HAay4YHBIX 3HAHHH B CHCTEMAaTH3MPOBAHHOMW, MOCIIENI0BATEILHOM,
Jlexuns 00001eHHON (OpMe; pacKpbIBAaeT COCTOSIHWE M IEPCIEKTHBHI Pa3BHTHS COOTBETCTBYOLIECH
00JIacTH HayKH M TEXHUKH; KOHLEHTPHUPYET BHHMaHWE OOYy4alomMXcsi Ha Haubojee CIIOXKHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIMPYET IT03HABATEIbHYIO aKTHBHOCTh 00yYalomuxcsl.



http://e.lanbook.com/
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Bo Bpems JEKIMOHHBIX 3aHATHH O0Oy4alomMHCS NOJDKEH YMETh CKOHIIEHTPHPOBAThH
BHUMaHHME Ha HM3y4aeMbIX INpoOiieMax M BKIIOYHMTh B PabOTy BCe BHIBI MaMSTH: CIOBECHYIO,
00pa3Hyl0 U MOTOPHO-JBUIaTeNbHY0. J{JIsl 3TOro Bech Marepuall, M3jaraeMblii IIpero/iaBareliem,
oOydJaromemMycsi HEOOXOJMMO KOHCIIEKTUPOBaTh. B KOHCIIEKT PEKOMEHAYETCS! BBINUCHIBATH
orpezeeHust, pOpMyJIMPOBKH U JIOKA3aTeIbCTBA TeopeM, (hopmyisl U T.1. Ha mosisx koHcnekTa
CJIe/TyeT IIOMEYaTh BOIPOCHI, BBIICIICHHBIE 00YYaIOMINMCS JJIsl KOHCYJIbTAIMH C TIPEToJaBaTeleM.
BeBonpl, mosmydeHHBIE B BHIE (OPMYJ, PEKOMEHAYeTCs B KOHCHEKTE IMOJYEPKHBATH HIIH
OOBOIUTH PAaMKOHM, YTOOBI JydIile 3alOMHUHANUCH. [10e3HO COCTaBHTH KpPATKHil CIIPaBOYHHUK,
CoZlep KA ONpeeeHHs] BaXKHEHIINX TOHATHI W HanboJiee 4acTo ynoTpedisemMble (HOpMyJIbl
JucuuirebL. K kaxaoit texnum cireyeT pa3zoopats MaTeprai IpeablIy el JICKIUH.

W3ywyas marepuan 1o y4eOHWKY WJIM KOHCIICKTY JIEKLHMH, CIEIyeT IepexomuTh K
CIIeQYIOIEMY BOIIPOCY TOJBKO B TOM CiIydae, KOrZa XOpOIIO yCBOEH NpeAblayIuid Bopoc. [1pu
9TOM HEOOXOJMMO BOCIIPOM3BOJAUTH Ha Oymare Bce pacCysKAEHHs, KaKk MMEIOIIHecs: B yueOHUKe
WIIM KOHCIIEKTE, TaK ¥ MPOIyIIEHHbIE B CHIIy MX IPOCTOTHL. PsiJi BOIPOCOB ANUCIMIUIMHBI MOXKET
ObITh BBIHECEH Ha CaMOCTOSITENbHOE H3yuyeHHe. Takoe 3ajaHue TpeOyeT OIepaTHBHOTO
BBINIOJIHEHHSI. B KOHCIEKTe JIeKIHii HEe0OXOJMMO OCTaBHTh MECTO JJIs OCBEIIEHHS YIOMSHYTBIX
BorpocoB. (O003HaYNTH BONPOCHL, TEPMHUHBI, MaTE€pHall, KOTOPHIA BBI3BIBAET TPYAHOCTH,
MIOMETUTh ¥ TONBITaThCS HAWTH OTBET B PeKOMEHIyeMol juteparype. Ecian camocTosiTensHo He
ymaeTcst pa3o0OpareCsi B MaTepuaie, TO Heo0XoaumMo c(opMyIMpoBaTh BONPOC H 3a1aTh
IPENoIaBaTeli0 Ha KOHCYJIBTAIMHY, HA IIPAKTHYECKOM 3aHATHH.

IIpaxTryeckoe
3aHATHE

[pakTnueckoe 3aHATHE — BHJ ayIUTOPHBIX Y4eOHBIX 3aHATHH, LeJeHanpaBIeHHas hopma
OpraHu3aly y4eOHOro mporecca, Ipy pean3alii KOTOpoi o0ydaromuecs No 3aJaHui0 ¥ MOx
PYKOBOZCTBOM IIpENOJABATeNsl BBIIOMHAIOT IpakTHYecKue 3afgaHusd. IIpaktuueckue 3alaHus
HalpaBlieHbl Ha yriIyOJieHHe Hay4YHO-TEOPETHYECKHX 3HAHMI ¥ OBJIAJICHUE ONpPENEICHHBIMU
MeToJlaMH paboThl, B MPOIECCE KOTOPBIX BHIPAOATHIBAIOTCS YMEHHSI M HaBBIKU BBIIOJHEHUS TEX
WIM HMHBIX y4eOHBIX JEHCTBMH B JaHHOW cdepe Hayku. [IpakTuueckue 3aHATHS pPa3BUBAIOT
Hay4HOE MBIIUICHHE U Pedb, MO3BOJAIOT MPOBEPUTH 3HAHHMS OOYYAIOIIUXCS, BBICTYNAIOT Kak
Cpe/CTBa OIEPaTUBHOI 0OpaTHOM CBS3M; 1I€Jb MPAKTUYECKUX 3aHATUH — YIIIyOJsITh, PacIlupsTh,
JICTAIM3UPOBATh 3HAHUS, MOJyYEHHBIE Ha JICKIWH, B 0000IIeHHOW (opMe U copeiicTBOBATH
BBIPa0OTKE HABBIKOB NPO(ECCHOHANBHO JeITeIbHOCTH.

Ha mnpakTHyeckux 3aHATHSAX IOAPOOHO PAacCMAaTpUBAIOTCS OCHOBHBIE — BOIPOCHI
JOUCUMIUIMHBI, Pa3OMpPAIOTCs OCHOBHBIE THUIBI 3amad. K KakIOMy NPAaKTHYECKOMY 3aHATHIO
cllefyeT 3apaHee CaMOCTOSTENLHO BBHINIOJHUTH JOMAIIHEE 3aJaHHe M BBIyYHTH JICKIIMOHHBIH
MaTepHal K ciexyromei teme. CucreMaTnueckoe BEIIIOJIHEHNE IOMAITHUX 331aHuil 00s13aTeNIbHO
U ABJIACTCS BXXHBIM (PaKTOPOM, CHOCOOCTBYIOIINM YCIICITHOMY YCBOCHHUIO IUCLUIIIHHEIL.

Oco0oe BHUMaHHUE cliefyeT 00palaTh Ha OIpeeeHHe OCHOBHBIX IIOHATHI JUCIIUILIMHBL.
OOyuaronuicst JOJDKEH IoApoOHO pa3dupaTh MPUMEPHI, KOTOPbIE MOSICHSIIOT NOHSTHS

CamMmocTogTeabpHas
pabora

OOyuenne mo  JgucuuMIUiMHE — «MaTemaTnkay — HpeaycMaTpHBacT  AKTHBHYIO
caMOoCTOATENbHYI0 paboTy oOyuatomerocs. Ha camocrositensHyro paboTy orBoautest 175 gacos
o ouHoi (hopme oOyueHus u 370 yacaoB mo 3aouHoOU (opme oOyueHus. B pasgene 4 paboueit
IpoTrpaMMbl, KOTOpbIM Ha3biBaeTcs «CIpyKTypa M COAEp)KaHHE AUCLUILIMHBDY, BCE 4Yachl
CaMOCTOATENLHOM pabOoThl pachucaHbl IO TEMaM M BOIpOcaM, a Tak e yKa3zaHa HeoOxoanmas
ydeOHas ThTepaTypa: 00yJaromics n3ydaeT yueOHbIH MaTepral, pa3oupaer IpuMepsl U perraeT
pa3sHOYpOBHEBBIE 3a7add B paMKax BBIIONHCHMS Kak OOMMX [OMAallHUX 33JaHUH, TaK |
WHANBHAYalTbHBIX nmomamanx 3amanmid (MA3) u pacuerHo-rpadmueckux pador (PIP) wu
KOHTpONBHBIX padot (K).

[Ipy BBINONHEHMU IOMAIIHKUX 3aJaHHU 00ydaromeMycs CleayeT oOpaTHThCsA K 3aiadam,
pELICHHBIM Ha MPEBIAYIINX NPAaKTHIECKUX 3aHATHAX, PEIICHHBIM JOMAIIHUM paboTaM, a TaKKe
K IpUMEpaM, MPHUBOJMMBIM JIEKTOpoM. Ecim aToro OymeT HelocTaToyHO Ul BBIIIOJIHEHHS BCEH
paboTBl MOXHO JIONOJIHUTEIBHO BOCIIOJB30BATHCS YYEOHBIMH NOCOOMSMH, NPUBEJICHHBIMH B
pasmene 6.1 «YueOHas nureparypa». Ecimu, HecMOTpss Ha H3ydYeHHBIH Marepuall, 3aJaHue
BBINIOJIHUTh HE YAAeTCs, TO B 00s3aTEJILHOM MOPSAKE HEOOXOAMMO IOCETHTh KOHCYJIBTAIHIO
MpernoiaBares, BeAyIIero MpakTHUeCKUe 3aHsTHsI, 1/WIH KOHCYJIBTAlUIO JIEKTOpa.

W3, PI'P u K n1omKHBI OBITH BHITOJIHEHB! 00yJYarONIMMCS B yCTaHOBJICHHBIE TIPETIOjaBaTesieM
CPOKH B COOTBETCTBUH C TpeOoBaHUAMHE K opopmiernto KP (TexcToBoit u rpadudeckoil gacreit),
chopmynrpoBaHHBIM B [Tonoskenun «TpeboBanus kK 0popMIICHHIO TEKCTOBOH M rpadudecKoit
JokyMeHTauuu. HOpMOKOHTpOb» yTB. pukazoM aupekropa 23.05.2019r., Ne OY-105.
Ooyuarowuiicsa 0uHOll PopMbL 00yUeHUS 6bINOIHACH:

- PT'P Nel «DOnemMeHTHI THHEHHOH, BEKTOPHOH anreOphl 1 aHATUTHYECKOH TeOMETPHNY;

- PT'P Ne2 «/TuddepeHnnanpHoe U HHTETpAIbHOE UCUUCIICHIE (YHKIINN OJJHOH ITIepeMeHHON;

- PI'P Ne3 «/luddepennnanbHble ypaBHEHUS! H CUCTEMBDY,;

- PI'P Ne4 «Onepaunontnoe ncuucienue. Psapl. Teopust pyHKINI KOMIJIEKCHON TEPEMEHHON;

- PI'P No5 «Cayuaiinbie Benmuusbl. CraticTiueckas o0paboTka TaHHBIX. DJIEMEHTHl TCOPHHU




KOPPEJISILIAN.
Oobyuarowmuiica 3a04HO hOpMbL 00YYUECHUA 6bINOSIHACHL:

- KoHTposbHasg pabora Nel «DneMeHTH JIMHEHHOH, BEKTOPHOW aiureOpbl M aHAJUTHYECKOH
TeOMETPUI»;

- KoHTposbHas padorta Ne2 «/nddepennmanbHoe 1 MHTErpaIbHOE UCYHCIeHHE QYHKIUH 0JTHOM
MEPEMEHHOI;

- KoHTpoJbHas padorta Ne3 «/IuddepeHnnanbabie ypaBHCHHUS U CHCTEMEBD;

- KoHTpoibHasg pabota Ned «OmnepammonHoe wucumcienue. Psagpl. Teopus ¢yHKumit
KOMIIJIEKCHOM [TEPEMEHHON;

- KoHTpoibHass paboraNe5 «Coydwaitaple BenmuuwmHbl. CraTHCTHYecKas 00pabOTKa JTaHHBIX.
DIeMEHTBI TEOPHH KOPPEISIIIANY.

IToaroToBka K
9K3aMEHY

IIpy moxAroTOoBKE K 3K3aMEHYy HEOOXOOMMO OpPHEHTHUPOBATHCS HA KOHCIIEKTHI JICKITHIA,
pabouyro mporpamMmy IUCHUIUTAHBI, HOPMAaTHBHYIO, YIeOHYI0O U PEKOMEHIYEMYIO JUTEepaTypy.
OcHOBHOE B MOJTrOTOBKE K CJaue dK3aMEHa - 3TO MOBTOPEHHE BCEr0 MaTepuana JUCIUIIIMHEIL.
IIpy moaroToBke K cjpade 3K3amMeHa CTYJCHT BeCchb 00beM paboThl JOIDKEH paclpenelsiTh
PaBHOMEPHO MO JTHSM, OTBEJIEHHBIM JUIsl IOJrOTOBKHU K SK3aMEHY, KOHTPOJIUPOBATH KA bl 1eHb
BBIMOJIHEHUE HAMEUCHHO pabOoTHI.

Jliis yenenHo# caayu Kk3aMeHa 00yJaronuecs T0JKHbI IPUHUMATh BO BHUMAaHKE, YTO BCE
OCHOBHBIC KaTErOpHH, KOTOpPHIC YKa3aHbl B paboueil mporpamMme, HYXKHO 3HATh, MOHHUMATh UX
CMBICI W YMETb €ro pa3biCHUTH, YyKazaHHBe B paboueii mporpamme (HopMHUpyeMbIe
npodecCHOHaNbHbIE KOMIIETEHIIMM B pe3yibTaTeé OCBOSHHS IWUCIMIUIMHBI JIOIKHBI OBITH
MIPOAEMOHCTPUPOBAHBI 00YUYAIOIIMMCS; TPAKTUIECKHE 3aHATHS CIIOCOOCTBYIOT MOMYyYeHHIO OoJiee
BBICOKOTO YPOBHS 3HAHHI H, KaK CIIEICTBHE, O0Jlee BEICOKOH OICHKH Ha SK3aMEHE; TOTOBHUTHCS K
9K3aMeHy He00XOIMMO HAYMHATH C MEePBOH JICKITUH U TIEPBOTO 3aHATHSL.

IToaroToBka K
3a4eTy

IIpn moAroToBKE K 3a4eTy HEOOXOJMMO OPUCHTHPOBATHCS HA KOHCIIEKTHI JIEKIUH, pPabodyro
HporpamMMy JUCLHUILIMHBL, HOPMaTHBHYIO, Y4€OHYIO U peKOMeH1yeMyo aureparypy. OCHOBHOE B
HNOJATOTOBKE K C/ade 3adeTa - 3TO MOBTOPEHHE BCETro MaTepHana AUCLUILIMHBL (s ycnemHou
c/lauy 3a4eTra Mo JUCHUILIMHE «MaTeMaTnka» CTYIEHTHI JOJDKHBI IPUHUMATh BO BHUMaHKE, 4TO
BCE OCHOBHBIE KaTeropHy, KOTOpbIE YKa3aHbl B pabodeil mporpaMme, Hy>KHO 3HaTh, IOHUMATh UX
CMBICII U YMETb €0 Pa3bsiICHUTh.

Vka3anHble B paboued mporpamme (opMmupyeMble NMpogecCHOHAIBHBIE KOMIICTCHIMH B
pe3ynbTate OCBOSHHMS IUCHHUIUIMHBI JOJDKHBI OBITH IPOJEMOHCTPHUPOBAHBI ~ CTYAEHTOM;
MIPAaKTHYECKHE 3aHITHUS CIIOCOOCTBYIOT MOJYYEHHIO 00JIee BEICOKOTO YPOBHS 3HAHHI; TOTOBUTHCS
K 3a4€Ty He00XOJMMO HAYMHATH C IEPBOH JIEKIMH 1 IEPBOTO 3aHATHS.

Komruteke y4eOHO-METOAMYECKUX MaTepHaloOB 10 BCEM BHIAM Y4YEeOHOW [EsITENbHOCTH, MPEAyCMOTPEHHBIM
pabodeil mporpaMMol AMCHUIUIMHBI, pa3MemeH B 3JEKTPOHHOW HH(OPMAIMOHHO-00pa30BaTEIbHON cpene
KpKXTUpI'YIIC, moctynHOi oOydaromeMmycsi depe3 ero JHYHBIH KaOWHeT M DyeKTpoHHYyI0 Ombmmorexy (Ob
KpMKTHpI' VIIC) http://irbis.krsk.irgups.ru.
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IIpuiaoxenue 1 k paGoyeil mporpamMmme Mo JUCUMUILIIMHE
b1.0.07 Martematuka

POH/J OHNEHOYHBIX CPEACTB
JJIA IPOBEAEHHU S TEKYIero KOHTPOJIA yCIeBaeMOCTH

U NIPOMEKYTOYHOM aTTeCcTAlMU MO0 AMCIMIJINHE
b1.0.07 MaTtemMaTHuka



1. O01mme moJ10KeHus

®onn  oneHouyHeix cpeAcTB (DPOC) sBiaseTcs COCTaBHOW YacTbIO HOPMAaTHBHO-
METOJIMYECKOTO  OOECIEYeHUs] CHCTEMbl OIIGHKH KayecTBa OCBOCHHUS  OOYYArOIIMMHUCS
00pa3oBaTebHON MTPOTPaAMMBI.

@OHJ OLEHOYHBIX CPEICTB TMpeIHA3HAueH /s UCHOJIb30BaHUs O0ydYaroIUMUCH,
npenojaBaTessiMy, aJMUHHUCTpAIel YHUBEPCUTETa, a TaKKe CTOPOHHUMHU 00pa3oBaTeIbHBIMU
OpraHM3alysIMHU 71 OLIEHUBAaHUS KayecTBa OCBOCHHS 00pa30BaTEIbHOW MPOrpaMMbl U ypPOBHS
c(hOpPMUPOBAHHOCTH KOMITETCHIIMH Y 00yJaromuxcsl.

Zagauamu ®OC gBisroTc:

— OLIEHKA JOCTHKEHHI 00yJaromuxcs B mpolecce u3yueHus: «MaTteMaTHKn;

— o0ecriedeHHE  COOTBETCTBUSI ~ pe3yNbTaToB  oOyueHHMs  3ajadaM  Oyaymie
npodeccuoHabHOM JesTEeNbHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAJWIMOHHBIX U BHEIpEHHE
WHHOBAIIMOHHBIX METOJIOB O0YUYEHHS B 00pa30BaTeIbHBIN MPOIECC;

— CaMOMO/JIOTOBKA U CAMOKOHTPOJIb 00YyUaIoLuXcs B Mpoliecce 00yueHusl.

@DOoHJ OIIEHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KIIIOYECBBIX MPHUHIIMIIOB OICHUBAHUS:
BaJINIHOCTh, HaJIE)KHOCTh, 00bEKTHBHOCTh, Y3PPEKTUBHOCTD.

Jlis OueHKH YPOBHSI CPOPMUPOBAHHOCTH KOMIIETEHLUN HCIOJIb3YETCS TPEeXypOBHEBas
cucTeMa:

— MHUHHUMAJbHBII ypOBEHb OCBOEHUS, O00s3aTeNbHBIA [l BceX OOYYaIOIIUXCS 0
3aBEpIICHUIO OCBOCHHS O0pa30BaTeNbHOW MPOTpaMMBI; JaeT oOIIee MpEeACTaBIeHUE O BHUJC
NeSITeIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX (YHKIMOHUPOBAHUS OOBEKTOB MpPOdecCHOHANbHOM
NeSTeIbHOCTH, METOJIOB M aJlTOPUTMOB PEIICHUS MPAKTUYECKUX 3a/1a4;

— 0a30BBIi  ypOBEHb  OCBOEHHSA, MPEBBIICHHE MHHUMAJIbHBIX  XapaKTEPUCTHK
cOPMUPOBAHHOCTH  KOMIIETEHIIMH; TO3BOJIIET peliaTh THUIOBBIE 3a7add, MPUHUMATH
npodeccuoHalbHble W YNpaBICHYECKHWE PEUICHUS MO HW3BECTHBIM alropuTMaM, MpaBUiaM HU
METOIUKAM;

— BBICOKUU YpOBEHb OCBOEHMS, MAaKCHMaJIbHO BO3MO>KHAsI BBIPAKEHHOCTh XapaKTEPUCTUK
KOMITETEHITH; TperoaaraeT TOTOBHOCTh PEIIaTh MPAKTHUECKUE 3a/1a49H TIOBBIIICHHOH CII0)KHOCTH,
HETUIIOBBIE 3aJlauyM, MPUHUMATh MPOPECCHOHANIbHBIE W YNPaBICHUYECKHE PEIICHHS B YCIOBUSX
HEMOJIHOW  OMPENENICHHOCTH, TpU  HEAOCTATOYHOM JOKYMEHTAJIBHOM, HOPMATHUBHOM H
METOANYECKOM O0ECIIEYEHNH.

2. llepevyeHb KOMIIETEHIUI, B (POPMHPOBAHNH KOTOPBIX YYACTBYeT
AUCUMILIHHA.

IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIM.
IToka3aTe/n OCHUBAHUSA KOMIIETCHIMH, KPUTEPUHU OLICHKH

Jucuumnnmna «MaremaTrkay y4acTByeT B (POPMHUPOBAHUN KOMITETECHIIUHA:

VYK-1 CnocoGeH oCymecTBIATh KPUTHUYECKUN aHaIu3 MPOOJIEMHBIX CUTYaIlMii Ha OCHOBE
CHCTEMHOTI'0 TI0/IX0/1a, BEIPA0AThIBATh CTPATETUIO ACUCTBUIA.

OIIK-1 CrnocoGeH pemath WHXEHEPHBIC 33/7adud B MPO(ECCHOHATBLHON AESITEIIBHOCTU C
HCII0JIb30BAHUEM METOJI0B €CTECTBEHHBIX HayK, MaTEMaTUUECKOI0 aHAJIN3a U MOJIEIUPOBAHUS.

IIporpaMmMa KOHTPOJILHO-OLIEHOYHBIX MEPONIPUATHI o4Has ¢popMa o0ydeHHUsI
HaumenoBanue
OGBEKT KOHTPOJIS Koxn Haumenosanue
KOHTPOJIbHO- UHAUKATOpa
Ne | Henens (moHsiTHE/TeM/pa3aen u T.JI. OLICHOYHOT'O CPEJICTBA
OLICHOYHOT'O JOCTIKEHHUSI
N — JUCLUIUINHBI) R — (popma mpoBeneHus)

| cemecTp




Texkymumii

1 2 Tema: «CBoiicTBa onpeaenuTeei» YK-1 KoHcnekT (IMchMEHHO)
KOHTPOJIb
Texymumii YK-1 OMalllHEee 3a/1aHHE
2 3 yu Tema: «Omnpenennureny 1 MaTPULIBD» A n
KOHTPOJIb OIIK-1 (TMCBMEHHO)
3 5 Texymumii Tema: «CucteMbl THHEHHBIX VK-1 Jomannee 3aanue
KOHTPOJIb aredpandeckux ypaBHEHHN» OIIK-1 (IMCBMEHHO)
4 6 Texymiumii Tema: «CucteMbl TUHEHHBIX YK-1 KontponbHas pabora
KOHTPOJIb aredpandeckux ypaBHEHHN» OIIK-1 (IMCBMEHHO)
5 g Texyumii Tema: «BexropHas anredpa. YK-1 Pacuerno-rpaduueckas pabora
KOHTPOJIb AHanuTHuecKasi TeOMETPUs» OIIK-1 Ne 1 (mucsMeHHO)
6 9 Texymumii Tema: «2neMeHTbl BEKTOPHOU VK-1 Konrponbhas pabora
KOHTPOJIb anreOpb» OIIK-1 (TMCHhMEHHO)
7 12 Texymmmii Tema: «AHaIUTHYECKAS TEOMETPHS Ha YK-1 Kontponsnas pabora
KOHTPOJIb TJIOCKOCTH M B IPOCTPAHCTBE OIIK-1 (TMCHhMEHHO)
Texymuit Tema: «O030p rpaduKoB U CBOKWCTB VK-1
8 12 yi p rpad o KoHcnekT (mIchbMEeHHO)
KOHTPOJIb OCHOBHBIX JICMEHTapHbBIX (DYHKIHI» OIIK-1
Texymmii YK-1 oMaIrHee 3ajanne
9 13 yi Tema: «IIpenensn» A A
KOHTPOJIb OIIK-1 (TMCHhMEHHO)
Texymmii YK-1 Kontponsnas pabora
10 14 yi Tema: «IIpenensn» P p
KOHTPOJIb OIIK-1 (TMCHhMEHHO)
1 14 Texymnii Tema: «HenpepsiBHOCTB. Toukn YK-1 Jomainee 3aganue
KOHTPOJIb pa3pbiBa QYHKIHN» OIIK-1 (IMCBMEHHO)
Paznensr:
Pasnen 1. Jluneitnas anrebpa:
MAaTpUIBI, ONPEAETUTENH, CUCTEMBI
JIMHEHHBIX anreOpanyecKux
. Teoperuueckue BOIIPOCHI
YpaBHEHHI, METO/BI NX PELICHHS.
IIpomexyTouHas . (yctTHO) M mpakTHYECKHe
Paznen 2. DneMeHTHI BEKTOPHOIT YK-1
12 17 arrecTauus — 3ananus (MMCEMEHHO)
anreOpsl. OIIK-1
3a4eT TectupoBanue
Paspen 3. Ananutuueckas reoMeTpuUs
(KOMIIBIOTEPHBIC TEXHOJIOTHH )
Ha TUTOCKOCTH M B TIPOCTPAHCTBE.
Pasgen 4. Beenenue B
MaTeMaTHIeCKUH aHaIH3. DJIEMEHTHI
Teopruu QYHKITUH OJTHOM MTEPEeMEHHOM.
Il cemecTp
1 5 Texymmii Tema: «JInddepennupoBanue YK-1 Jomaraee 3a/laHue
KOHTPOJIb ($YHKIMI OJTHOW IEpEeMEHHOM» OIIK-1 (IMCBMEHHO)
5 5 Texymumii Tema: «duddepenunposanue YK-1 Kontponsnas pabora
KOHTPOJIb ($YHKIMI OJTHOW IEpeMEHHOM» OIIK-1 (IMCBMEHHO)
Tema: «Ipunoxxenus
3 3 Texymumii 1 depeHunantsHOTO HCYUCIICHUS. YK-1 Jomarinee 3a/1aHue
KOHTPOJIb HccnenoBanue noBeneHus: (YHKIHH, OIIK-1 (TMCBEMEHHO)
ocTpoeHue rpaduKoB QYHKIHI)
4 3 Texymumii Tema: «MeToapl Hax0XKICHUS VK-1 Jomanuee 3a7aHue
KOHTPOJIb HEONPEICIICHHBIX HHTETPAJIOB) OIIK-1 (TMCHhMEHHO)
5 4 Texymmii Tema: «HTeTpHpOBaHUe (QyHKITHIA YK-1 KonTponsHas pabora
KOHTPOJIb OJTHOM TepeMeHHOM» OIIK-1 (TMCHhMEHHO)
Texymmii . YK-1 Kontponsnas pabora
6 5 yi Tema: «OnpeneneHHBIR HHTETPAID) P p
KOHTPOJIb OIIK-1 (TMCHhMEHHO)
7 5 Texymmii Tema: «IHTETpaNbHOE UCUNCIICHHE YK-1 PacuerHo-Tpaduueckas padbora
KOHTPOJIb (YHKIIUH OJTHOM MTEPEeMEHHONY OIIK-1 Ne 2 (muchbMEHHO)
] 7 Texymnii Tema: «DyHKIMHN HECKOIBKUX VK-1 JlomarnHee 3agaHue
KOHTPOJIb TIePEMEHHBIX) OIIK-1 (TMCHhMEHHO)
9 9 Texymnii Tema: «DyHKIMHN HECKOIBKUX YK-1 KonTponsHas pabora
KOHTPOJIb TIePEMEHHBIX) OIIK-1 (TMCHhMEHHO)
10 10 Texymmmii Tema: «/luddepennnanbHbie YK-1 JlomarHee 3aganne
KOHTPOJIb YPAaBHEHHUS IEPBOrO MOPSLIKA» OIIK-1 (IMCBMEHHO)
11 10 Texymumii Tema: «uddepenpansusie VK-1 Konrponbhas pabora
KOHTPOJIb YPAaBHEHHUs IEPBOrO MOPSLIKA» OIIK-1 (IMCBMEHHO)
N Tema: «Juddepennuansuele
Texymiumii Audpepenn VK-1 JomanHee 3aanue
12 11 YPaBHEHHUs, JOIIyCKAIOLUE IIOHUKCHHUE
KOHTPOJIb OIIK-1 (mMCbMEHHO)

nopgaaka»




Tema: «JluneiHble OJHOPOIHBIEC U

13 12 Texymumii HEOTHOPOHEIC TU(epeHIIHaTbHEIC VK-1 JomanHee 3aanue
KOHTPOJIb YPaBHEHHUS C IIOCTOSIHHBIMHU OIIK-1 (TMCBEMEHHO)
KO3 ULIESHTaAMI)
14 13 Texymumii Tema: «JIuneliHble HEOAHOPOHEBIE YK-1 Konrponbhas padora
KOHTPOJIb JuddepeHanbHble ypaBHEHHS OIIK-1 (IMCBMEHHO)
15 14 Texyumii Tema: «Cucremsl auddpepeHInanbHbIX YK-1 Konrponbhas pabora
KOHTPOJIb ypaBHEHHI) OIIK-1 (IMCBMEHHO)
16 15 Texymumii Tema: «OOBIKHOBEHHBIE VK-1 Jlomannee 3aanue
KOHTPOJIb b depeHIaIbHbIe YPABHEHUSDY OIIK-1 (TMCHhMEHHO)
Texymmii Tema: «3amMeHa IEpEMEHHBIX B YK-1
17 15 yi p KoHcnekT (mIchbMEHHO)
KOHTPOJIb KpPAaTHBIX MHTETpAJIax) OIIK-1
18 16 Texymnii Tema: «Kparnbie u KpuBOJIHUHEHHBIE YK-1 Jomainee 3aganue
KOHTPOJIb HHTETPAJIBI» OIIK-1 (TMCHhMEHHO)
Pasznensr:
Paznen 5. Inddepennmanproe
ncuucieHne QyHKINHA OTHON
NIEPEMEHHOM.
Paznen 6. KommiekcHble uncia. Teopernueckue BOIIPOCHI
IIpomexxyrounass | Pasnen 7. HTerpanbHOe HCUUCIEHUE VK-1 (yctTHO) M TpakTHYECKHE
19 | 18-20 | arrecranus — (YHKIMM OJTHOH TIEpEeMEHHOM. OITK-1 3ajaHus (MMCHMEHHO)
9K3aMEeH Paznen 8. dyHKIMH HECKOIBKHUX TectupoBanue
MePEMEHHBIX. (KOMIIBIOTEpHBIE TEXHOIOTUN)
Paznen 9. [luddepennmanbapie
YpaBHEHHS U CHCTEMBI.
Pasnen 10. KparHble, KpuBoJIMHENHHBIE
HMHTETPAJbL.
111 cemecTp
Texymmii YK-1 oMaIrHee 3aJanne
1 2 v Tema: «OyHKIMOHAIbHBIE PSIBDY A A
KOHTPOJIb OIIK-1 (TMCHhMEHHO)
Texymmii VK-1 JlomarHee 3a1aHue
2 3 Tema: «UucnoBbIe psIb»
KOHTPOJIb OIIK-1 (TMCHhMEHHO)
3 3 Texymuit Tema: «3HaKoUepEAYIOUIUECS PSIBI» YK-1 Homammee sananue
KOHTPOJIb ) peayiom P OIIK-1 (mIMCbMEHHO)
Texymiumii K-1 PacuerHo-rpaduyeckas pabora
4 4 CRYIIL Tema: «OnepanuOHHOE UCUUCIICHUE» M cueTHo-rpaguiccias pao
KOHTPOJIb OIIK-1 Ne 4 (muceMeHHO)
Texymiumii K-1 MalIHee 3a/1aHu
5 1 CRYIIL Tema: «3HaKONONOKUTEIBHBIE PAABD) M Mo CC 3aaHne
KOHTPOJIb OIIK-1 (TMCBMEHHO)
Texymumii VK-1 Jlomannee 3aanue
6 2 Tema: «OnepanuoHHOE UCUUCIICHUE»
KOHTPOJIb OIIK-1 (TMCBMEHHO)
Texymiumii K-1 Kontponbnas pabora
7 3 CryIL Tema: «OnepalliOHHOE UCYUCIICHUEY M OHTPO pado
KOHTPOJIb OIIK-1 (TMCBMEHHO)
Texymumii VK-1 Jomannee 3aanue
8 4 Tema: «OnepanuoHHOE UCUUCIICHUE»
KOHTPOJIb OIIK-1 (TMCHhMEHHO)
Texymmii YK-1 Kontponsnas pabora
9 4 yi Tema: «DyHKIMOHATIBHBIE PSABD P p
KOHTPOJIb OIIK-1 (TMCHhMEHHO)
Texymmii YK-1 oMaIrHee 3ajaHne
10 6 yi Tema: «Psup1 Dypbey» A A
KOHTPOJIb OIIK-1 (TMCHhMEHHO)
Texymmii YK-1 PacuerHo-Tpaduueckas padbora
11 6 v Tema: «Psapi» pad p
KOHTPOJIb OIIK-1 Ne 3 (muchbMeHHO)
o Tema: «MccnenoBanue Ha
Texymmii A YK-1 KonTponsHas pabora
12 8 AHATUTUIHOCTH QYHKITUU
KOHTPOJTh OIIK-1 (TMCHbMEHHO)
KOMIUIEKCHOT'O TIEPEMEHHOT0»
13 9 Texymmmii Tema: «Teopus QyHKITHH YK-1 JlomarrHee 3aganne
KOHTPOJIb KOMIUIEKCHOU IIEpEMEHHOM» OIIK-1 (IMCBMEHHO)
14 10 Texymumii Tema: «/HTEerpupoBaHye GyHKIMN YK-1 Konrponbhas padora
KOHTPOJIb KOMIUIEKCHOU IIEpEMEHHOM» OIIK-1 (IMCBEMEHHO)
15 11 Texymumii Tema: «/HTEerpupoBaHye GyHKIMN YK-1 JoMarinee 3anaHue
KOHTPOJIb KOMIUIEKCHOU IIEpEMEHHOM» OIIK-1 (IMCBMEHHO)
16 12 Texymumii Tema: «OCHOBBI MATEMATUUECKOTO VK-1 Jlomannee 3aanue
KOHTPOJIb MOJICJIUPOBAHUSY OIIK-1 (IMCBMEHHO)
17 13 Texyumii Tema: «Annpokcumanust QyHKIHI YK-1 JloMarisee 3aiaHue




KOHTPOJIb OIIK-1 (IMCBMEHHO)
Pa3nensr:
Pazgen 11. DneMeHTHI
(yHKIHMOHAJIBHOTO aHann3a. YucioBsie
U (QyHKIMOHAIILHBIE PSIbIL.
Paznen 12. 'apmonunyeckuit ananus.
Paner @ypee. YpaBHeHUs
MaTeMaTHIeCKO (PU3UKH.
Paznen 13. Teopus ¢hyHKITHI
I KOMIUIEKCHON NEPEMEHHOM:
POMEKYTOTHAS 1 Teopernueckue BOIIPOCHI
_ g hepeHIpoBaHue, VK-
18 17 aTTecTaIys (ycTHO) ¥ TpakTHYECKHE
WHTETPUPOBAHUE, BBIYCTHI. OIIK-1
JK3aMeH 3ajaHus (TMCbMEHHO)
Paznen 14. OneparmonHoe Tectuposanue
ucuucnenue. [peodpasoBanue
Peoop (KOMITBIOTEpHBIE TEXHOIOTUH)
Jlanmnaca. [Ipumenenue
npeoOpa3zoBanust Jlamnaca ast
peuienust qudhepeHnnanTbHbIX
YPaBHEHUM.
Pazgen 15. OCHOBBI MaTEeMaTHYECKOIO
MOJICITUPOBAHIA. ATIIIPOKCHMAITHS
byHKIIHH.
IV cemectp
1 ) Texymmii Tema: «KomOuHaropuka, anredpa VK-1 JlomarnHee 3agaHue
KOHTPOJIb COOBITHIN OIIK-1 (TMCHhMEHHO)
Texymuii VK-1 KonrponbHas paborta
2 2 yi Tema: «KoMOuHATOpHKAY P p
KOHTPOJIb OIIK-1 (TMCHhMEHHO)
Texymuii N VK-1 OMalllHEEe 3a/1aHHe
3 3 Yt Tema: «Ciryqaitabie cOOBITHSI A A
KOHTPOJIb OIIK-1 (TMCHhMEHHO)
Texymuii N VK-1 OMaIllHEE 33/1aHHe
4 4 Yt Tewma: «CirygaitHble BETHIUHBD) A A
KOHTPOJIb OIIK-1 (IMCBMEHHO)
Texymumii . YK-1 Konrponbhas padora
5 6 yu Tema: «CiryuaiiHble BETHUUHBD) P p
KOHTPOJIb OIIK-1 (IMCBMEHHO)
Texymiumii Tema: «3aKoH OONBIIMX YUCEIL. YK-1
6 8 Koncnekr (micbMeHHO)
KOHTPOJIb [lenTpanpHas npenenbHasi TeopemMar OIIK-1
7 10 Texymumii Tema: «Ciryyaiinble COOBITHSI. VK-1 Pacuetno-rpaduueckas pabora
KOHTPOJIb CrnyyaliHble BETMYHHBDY OIIK-1 Ne 5 (muceMeHHO)
g 12 Texymiumii Tema: «Cratuctudeckas 00paboTka YK-1 Homamnee 3aganue
KOHTPOJIb JAHHBIX) OIIK-1 (mIMCbMEHHO)
9 16 Texymumii Tema: «/IByMepHble ciaydaiiHble YK-1 Jomarisee 3anaHue
KOHTPOJIb BEJIUYUHBD) OIIK-1 (IMCBMEHHO)
Pasznensr:
Pasnen 16. luckperHast MareMaTuka:
JIOTHYECKUE NCUNUCIICHUS, STIEMEHTHI
KOMOWHATOPUKH ¥ TEOPUH MHOYKECTB.
Paznen 17. CiryqaiiHbie cOOBITHS.
DneMeHTapHas TEOPHs BEPOATHOCTEH 1
ee MaTreMaTu4eckue OCHOBBI. Cxema
bepnymnu.
PHY . Teoperuueckue BOIIPOCHI
Paznen 18. Cioydaiinble BeIUUIHMHEL.
IIpomexyTouHas . (yctTHO) M TpakTHYECKHE
3aKOoHBI pacHpeeIeHNs CITydaiHbIX YK-1
10 17 aTTecTalys — 3ajaHus (MMCHMEHHO)
BEJIMYMH, UX YUCJIOBHIE OIIK-1
3a4er TectupoBanue

XapaKTEePUCTUKH. 3aKOH OOJIBIINX
YHCell.

Pazpen 19. /IBymepHas cinyvaiiHast
BEJINYMHA.

Paszgen 20. MaTtemarnueckas
cratucTiKa. CTaTHCTHYECKHE METObI
00pabOTKN IKCTIEPUMEHTATHHBIX
JIAHHBIX U IPUHSTHUS PEIICHUH.
DneMeHTBHI TEOpUU KOppensuuil.

(KOMTIBIOTEPHBIC TEXHOJIOTHH )




IIporpamMMa KOHTPOJIbHO-OLIEHOYHBIX MEPONPUATHI

3a04yHas popMa 00ydyeHHs

HaumenoBanue
OOBEKT KOHTPOJIS Koz HanmenoBanwue
KOHTPOJIbHO- HHIMKaTopa
Ne | Henenst (moHsATHE/TEM/pa3 e u T.1. OIICHOYHOT'O CPEJICTBA
OLICHOYHOTO JIOCTHIKEHUSE
JIACITUTUTHHBI ) (dbopma ipoBeneHMS*)
MepOHpI/IHTI/Iﬂ KOMIICTCHIIHMHA
Kype 1, ceccus 1
. . YK.1.1,
1 Koncnekr Tema: «CBoiicTBa onpeaenurenein» OIK 1.4 NNHCbMCHHO
Tema: «BBeneHue B MaTeMaTHUYSCKUI VK.1.1,
2 Koncnexr MMUCBMEHHO
aHaIM3» OIIK.1.4
Tema: «O030 a(UKOB U CBOICTB YK.1.1
3 Koucmnekr p rpad . ’ IIACBMEHHO
OCHOBHBIX AJICMEHTAPHBIX (DYHKIUN» OIIK.1.4
4 KonTponbHas Tema: «IeMeHTBI BEKTOPHOU anreOphl YK.1.1, IHCBMEHHO
pabota Nel 1 aHAJUTUIECKOI TeOMETPHUID) OIlK.1.4
Pa3znensr:
Paznmen 1. JIuneiinas anreopa:
MAaTPUIIBI, OIPEACTTHTETH, CHCTEMBI
JTUHEWHBIX adreOpamdecKux Teoperuyeckue BOIPOCHL
TpoMexyTouHas YpaBHEHM, METO/IbI UX PELICHMUSL. (yeTHO) M HpaKTHYeCKHe
5 17 aTTeCTALIA — Pasmen 2. DieMEHTHI BEKTOPHOM YVK-1 3a71aHus (TMCbMEHHO)
anreOpsl. OIIK-1 TectupoBanue
saqer Paznen 3. Ananutudeckasi reoMeTpust (KOMITBIOTEPHBIC
HA IUIOCKOCTY U B MTPOCTPAHCTBE. TEXHOJIOTHH)
Paznen 4. Beenenue B
MaTeMaTHYeCKUil aHaIn3. DIeMEHTHI
TeopuH (HYHKIIUH OJTHOM MTEPEeMEHHOM.
Kype 1, ceccus 2
Tema: «OcHOBHasI TeopeMa areopsl. VYK.1.1,
6 Koncnexr N . MMUCBMEHHO
Paznoxxenne npobeit Ha npocreimes OIIK.1.4
Tema: «HTErpansbHOE UCUUCTICHHE
. KonTponpHas o P N . VK.1.1, HCBMEHHO
HKIIUU OJHOW TIEPEMEHHOI.
paGora Ne2 ‘ P OIIK.1.4
DYHKINN HECKOJIBKHX TTEPEMEHHBIX)»
2 KonTponpHas Tema: «/IuddepeHnmnansabe YK.1.1, IHCBMEHHO
pabota Ne3 YPaBHEHHSI U CHCTEMBD» OIIK.1.4
Tema: «UucIeHHBIC METOBI PEILICHHS VK11
9 Koncnekr muddepeHanbHbIX YpaBHEHUH 1 OHI.( 1 ; MUCbMCHHO
CUCTEM» o
Paznensr:
Paznen 5. luddepenupansHoe
HCYHUCIICHUE (PYHKIMH OJTHOU
NepeMEHHOMH. TeopeTHdeckne  BOTPOCHI
Pa3znen 6. KoMmriekcHble yucia. (YCTHO) H  TIpaKTHYEcKHe
IIpomesxxyTouHast
0 aTI;eCTa };m Pazmen 7. I/IHTeVrpanLHoe HCHHCIIeHNe VK-1 3ananms (ITHCHMEHHO)
I g)yHKHI/IgI (()I;)IHOH TIePEMEHHO1A. OIIK-1 Tectuposatie
9K3aMeH Hzgﬂe;ne HI.{H )ZIHKLH/IH HECKOIBKUX (KOMITBIOTEpHbIE
) TEXHOJIOTUHU
Paznen 9. luddepenmanbubie )
YpaBHEHUS U CHCTEMBI.
Paznen 10. Kpatusie, kpuBoJinHEHHbIE
HHTCTPaJIbl.
Kypc 2, ceccnsn 1
Tema: «ColicTBa paBHOMEPHO VKL
11 Koncnexr CXOIAIIMXCS ITOCIEN0BATEILHOCTEN OHR 1 ; MHCHEMEHHO
1 PSAZIOBY o
YK.1.1,
12 KoHcrekr Tema: «MaTerpan ®ypee B MIUCBMEHHO

OIIK.1.4




YPaBHEHHSAX MaTeMaTHIECKOH
¢bu3uKN»

13

KontponbHas
pabora Ne4

Tema: «Psw1. Teopus QyHKIMA
KOMILIEKCHON MEPeMEHHOM.
OrnepalimoHHOE UCUHUCIICHUE)

VK.1.1,
OIIK.1.4

INHUCHbMCHHO

14

Koncnekr

Tema: «BapuainrionHoe
HCYUCJICHUE U ONTUMAIbHOE
YIIpaBJICHUE)

VK.1.1,
OIIK.1.4

INHUCHbMCHHO

15

17

IIpomexyTouHas
aTTecTalys —
9K3aMeH

Pa3znensr:

Pazmen 11. DieMeHTHI
(YHKIIMOHATIBHOTO aHaNK3a. YNCIOBhIC
U (PYHKIHOHAIBHBIC PSIIBL.

Paznen 12. l'apMoHnueckuii aHanus.
Paner @ypee. YpaBHeHus
MaTeMAaTUYCCKOH (PU3UKH.

Paznen 13. Teopust dpyHkumii
KOMIUIEKCHOM TIepeMEeHHOM:

g depeHIpoBaHue,
WHTETPUPOBAHUE, BBIUCTEHI.

Paznen 14. OnepanronHoe
ucuncienue. [IpeodbpasoBanue
Jlannaca. [Ipumenenue
npeoOpazoBanus Jlamnaca ans
pemenust quddepeHnanbHbIX
YPAaBHEHHUN.

Pazgen 15. OcHOBBI MAaTEMaTHYECKOTO
MOJICIIUPOBAHUSI. ATIIPOKCHMAITHS
(GyHKIHH.

VK-1
OIIK-1

TeopeTrnueckue BOIIPOCHI
(ycTHO) ¥  TpaKTHYECKHE
3ananus (MMCbMEHHO)
TectupoBanue
(KoMITBIOTEpHBIE

TEXHOJIOTHH)

Kypc 2, ceccus 2

16

Koncnekr

Tema: «I'eomeTpuueckas
BEPOSITHOCThY

VK11,
OIIK.1.4

INHUCHbMCHHO

17

Koncnekr

Tema: «Ciyyaiinble COOBITHSD)

VK.1.1,
OIIK.1.4

INHUCHbMCHHO

18

TectupoBanue

Tema: «Ciyuaiinble COOBITHS.
CiydaiiHble BEJTMUHHBD)

VK.1.1,
OIIK.1.4

KOMIIbIOTEPHBIC
TCXHOJIOTHH

19

KontponbHas
pabora Ne5

Tema: «CryualiHble BETUUUHBL.
Crarucruyeckasi 00paboTKa JaHHbIX.
DneMeHTBl TEOPUU KOPPETSILIUM

VK.1.1,
OIIK.1.4

INHUCHbMCHHO

20

17

IIpomesxyTouHast
aTTecTalys —
3a4er

Paznensr:

Paznen 16. luckperHas MaTeMaTHKa:
JIOTUYECKUE UCUUCIICHHUS, DIIEMEHTBI
KOMOWHATOPHUKH U TEOPUU MHOKECTB.
Paznen 17. Cny4aiiHbie COOBITHSL.
DeMeHTapHast TCOPHSI BEPOATHOCTEH 1
€e MaTeMaTHIecKre OCHOBEL. Cxema
bepnymnu.

Paznen 18. Cayuaiinbie BETUYUHBI.
3aKOoHBI pacIpeeNeHHs CITyIaliHbIX
BEJIMYMH, UX YHACIOBBIC
XapaKTEePUCTHUKHU. 3aKOH OOJIBIINX
qrces.

Paznen 19. JIsymepHas ciydaiiHas
BEITMYMHA.

Paznen 20. MaremaTuueckast
crarucTuka. CTaTHCTUYECKHE METO/IBI
00pabOTKH YKCIIEPUMEHTAITLHBIX
JTAHHBIX ¥ PUHATHUS PEIICHUH.
DJIeMEHTHI TEOpUH KOPPEIAIHn.

VK-1
OIIK-1

TeopeTnueckue BOIIPOCHI
(ycTHO) ¥  TpaKTHYECKHE
3a7aHus (MMCbMEHHO)
TectupoBanue
(KOMIIBIOTEpHBIE

TEXHOJIOTUH)

*@opma MpoBeICHIS KOHTPOJIBHO-OLIEHOYHOTO MEPOIIPUATHS: YCTHO, MUCHBMEHHO, KOMITBIOTEPHBIE TEXHOJIOTHH.




Onucanue nmokasareJseid 1 KpuTepueB OLlEHUBAHNSI KOMIIEeTEHIMA.
Onucanue NIKaJ OLEeHUBAHUSA

KoHTponr kadecTBa OCBOSHHUS MNUCHUIUIMHBI BKJIIOYaeT B ceOS TEKyIIHA KOHTPOJb
YCIEBAaEMOCTH U MPOMEKYTOUHYIO aTTecTaluio. TeKylmuid KOHTpPOJb YCIIEBAEMOCTH W
MPOMEXYTOYHAsI aTTeCTalls OOydYaromUXCsl MPOBOMATCS B IENSAX YCTAHOBJIICHUS COOTBETCTBHUS
JOCTIDKCHHH  OOyYarolIuXcsl TO3TAMHBIM  TPEOOBaHUSM  00pa30BaTEIbHOM MPOTPaMMBI K
pe3yabTaTaM 00y4deHus: ¥ pOpMUPOBAHUS KOMITETCHIINH.

Tekymuii KOHTPOJIb yCIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOW MPOBEPKH 3HAHUI,
YMEHHI, HABBIKOB OOyYalolmMXcs. 3ajada TEKYIIero KOHTPOJISI — OMNEPATUBHOE U PETYISIPHOE
yIpaBieHUE YYEOHOW JESITENIBHOCTBIO OOYy4alolmMXCs Ha OCHOBE OOpaTHOM CBS3M U
KOPPEKTUPOBKHU. Pe3ynbTaThl OlICHUBAHMS YYUTHIBAIOTCS B BUJE CPEIHEH OICHKHU MPH MPOBEACHUH
MIPOMEXYTOYHOM aTTeCTaluu.

Jlis  olleHWBaHWS PE3yNbTaTOB OOYYCHHS HCIIOJNB3YeTCs 4eThlpexOajulbHas —IMIKaia:
«OTJIMYHOY», «XOPOLIOY», «YIOBIIETBOPUTEIHHOY», «HEYIOBIETBOPUTENBHOY» W/WIN JBYyXOaibHas
[IKaIa: «3a4TCHO», «HE 3aUTECHOY.

[lepeueHb OIICHOYHBIX CPEICTB, HCIOJb3YEMBIX [UIsl OLICHWBAHMUS KOMIIETEHLMHA Ha
Pa3IMYHBIX dTanax uX GOPMHUPOBAHUS, a TAKKE KpaTKas XapaKTEPUCTUKA ITHX CPEICTB MPHUBEICHBI

B Ta0IHILE.

HaunmenoBanue [IpencraBnenue
Ne|  omenounoro KpaTtkast xapakTepUCTHKa OIIEHOYHOI'O CPEACTBA OILICHOYHOTO
CpeACTBa cpenctea B POC
CpencTBo Uit MPOBEPKU YMEHUI MPUMCHSTH MOJMYYCHHBIC 3HaHUS | KOMIUICKTHI 3alaHui 11
PacuerHo- [0 3apaHee OIMpPEICIICHHON METOIUKE JJs PCIICHHS 3a]a4 WIM | BBIIOJIHCHUS PaCYeTHO-
1 | rpaduueckas 3aJJaHUi TI0 pa3lieNly TUCIUTUIAHBL. rpadudeckux pabot no
pab6ora (PTP) MoskeT OBITh HWCIIOJIB30BAHO JUISI OLIEHKH 3HAHWK, YMEHHWH, | Temam/pasnenam
HAaBBIKOB M (WJIN) OTIBITA AESITEIHHOCTH O0YJIarONIIXCS JUCTIATUIHHBI
CpencTBo [Tt MPOBEPKH YMEHUI PUMEHATH MOJyYeHHbIC 3HaHNS | KOMITIEKTHI 3aaHmi 1J1s
Jomammiee [0 3apaHee OIpPEeICHHONH METOAWKE AN PEIIeHHs 3a1ad WIH | BHITOJHEHHS JOMAITHUX
2 sananue (713) 3aJ[aHUH TI0 OTACJIBHON TeMe pasjiesnia JUCIUTIIINHBL. 3aJaHUH I10
MoskeT OBITh HWCIIOJIB30BAHO JUIsI OLIEHKH 3HAHWHM, YMEHHWH, | Temam/pasnenam
HAaBBIKOB U OTBITA JESITEIHHOCTH 00YUArOIINXCS JUCTIATUIHHBI
CpencTBO MPOBEPKH YMEHUH MPUMEHATH MOJIYYCHHBIC 3HAHUS TUIS
pex POBCPKH Y p Y A KoMILIeKThI KOHTPOJIBHBIX
KonrponbHas peIIeHHS 3aa4 ONPEICIICHHOTO THIIA 110 TEME HIIH Pa3jieiy. o
3 o . | 3amaHuil Mo TeMam
pabota (KP) MoxeT OBITh HCIOJB30BaHO i OICHKH 3HAHUM W yYMCHHMA
JIUCTIATUTHHBI
0o0yJarommxcs
Cpencreo,  mosBoiisitoiiee  (OPMUPOBATH M OLICHUBATH
CrOoCcOOHOCTh OOYYAIOIIETOCsS K BOCHPUSATHIO, OOOOINCHUIO U
Tembl  KOHCIIEKTOB IO

4 | Koncrexr

aHanu3y uHPOpPMaIKH.
MoskeT OBITh HCIOJB30BAHO IS OICHKH 3HAHUH W yMEHHM
o0yJarommxcs

IHUCLUILIAHE

5 | CobecenoBanne

CpeacTBo KOHTPOJISL Ha MPAKTUYECKOM 3aHSTHH, OPraHU30BaHHOE
KaK crenmainbHas Oecema TperogaBarelss ¢ OoO0ydJaromumcs Ha
TEMBbI, CBSI3aHHBIE C U3Y4aeMOl TUCLIUILTHHON, 1 PACCUUTAHHOE Ha
BBSICHEHHE O0BbeMa 3HAHWH OO0YYaromerocs MO ONpeneICHHOMY
paszeny, Teme, mpobjaeMe u T.1I.

Mo3keT OBITh HCIOJIh30BAHO JUIsl OLICHKH 3HAHUN 00YYarOLIMXCS

Bomnpocsr o
TeMaM/pasienam
MCIIATUIMHEI

6 | 3auer

CpeIICTBO, MO3BOJIAIOIICE OLCHUTHL 3HAHUA, YMCHHA, HABBIKOB U
(I/IJ'H/I) o1bITa ACATCIbHOCTH 06yqa}omer00ﬁ 10 AUCLHHUITIINHE.
MoxeT OBITh HCIIOJB30BAaHO JJIA OOCHKH 3HaHHﬁ, yMeHHﬁ,
HaBbIKOB U (I/IJ'II/I) OIIbITa ACATCIBHOCTH 06yqa}om1/1xcsi

[Tepeuens TeopeTnUecKUx
BOIPOCOB M IPAKTHYECKUX
3a7aHuii (OUIeToB) K
3a4ery

7 | Dk3amen

CpencTBO, MO3BOJISIONICE OICHUTh 3HAHWS, YMCHHS, HABBIKOB U
(viu) ombITa AEATEIFHOCTH 00YYAIOIIETOCs 10 TUCIUILIHHE.
MoskeT OBITh HWCIIOJIb30BAHO [UIS OLEHKH 3HAHWH, YMEHUH,
HAaBBIKOB M (WJIM) OTIBITA NEATEIHHOCTH 00YUJAIONTIXCS

[epeyeHb TEOpPETHUECKUX
BOTIPOCOB U MPAKTUICCKUX
3amaHuit (OMIIeTOB) K
9K3aMEHY




KpuTtepuu u mkajbl OHeHHBAHHUS KOMIIETEHIHIi B pe3y/ibTaTe H3yYeHUs JUCHUILIMHBI IPH

NMPOBEJACHUM MMPOMEKYTOYHOM aTTecTAllMU B (popMe IK3aMeHa.
IkaJjia oueHMBaHUs YPOBHSI OCBOCHHS KOMIIECTEHIMMI

[IIkasbl oLeHUBAHUS

Kpurepun oneHnBaHus

YpoBeHb
OCBOCHHUS
KOMIIETEHIIUI

«OTJIMYHO»

OOy4aronuiicss MPaBUILHO OTBETHI Ha TEOPETHYCCKUE BOIPOCHL.
Ilokazan oOTIAMYHBIC 3HAHWS B paMKax yd4eOHOro MaTepuana.
[IpaBuiabHO BBINOJIHWI MpAaKTUYEeCKHEe 3aaaHus. [lokazan OTIHUYHBIC
YMCHUS U BJIaJICHHS HABBIKAMHU MPUMEHCHUSI MOJYYCHHBIX 3HAHUN H
YMEHHH TpW pEUmIeHWH 3a7ad B paMKax ydeOHOro MaTepHana.
OTBeTHII HA BCE JOMOIHUTENbHBIE BOIPOCH

Bricokuii

«XOPOIIOY

OOyuaronmuiicss ¢ HEOONBIIMMH HETOYHOCTSIMH OTBETHJI Ha
TEOPETHYECKHE BOMPOCHL. IloKa3al XOpOIIWEe 3HAHWS B paMKax
yaebHoro Mareprnana. C HEOONBIIMMH HETOYHOCTSIMH BBITOIHUII
npakThdeckue 3aganus. [lokaszan Xopoiine yMeHHsT U BIaJCHUS
HAaBbIKAMU MPUMEHEHHUS] TOJyYEHHBIX 3HAHUH W yMEHHH TpHU
pelieHuy 3a7ad B paMkKax ydeOHOro warcpuana. OTBeTHI Ha
OOJIBITMHCTBO JIOMOJHUTEIBHBIX BOIPOCOB

bazoBbrii

«YHAOBJICTBOPUTCIILHO
»

OOyyaroniicst C CyLIECTBEHHBIMH HETOYHOCTSIMH OTBETWJI Ha
TeopeTHYecKkrne BOIpochl. [lokas3an ynoBIeTBOPUTENBHBIC 3HAHHS B
pamkax ydeOHoro martepuana. C CyIIECTBEHHBIMH HETOYHOCTSIMU
BBITIOJIHWII TIPaKTUYECKHe 3ataHus. [lokasay ynoBIETBOPHUTEIBHBIE
YMEHHS ¥ BIAJCHUS HABBIKAMU NPUMEHEHUS IOJyUCHHBIX 3HAHUI 1
YMEHHH TpH pEUIeHWH 3aJad B paMKax ydeOHOro Marepuaia.
JlomycTnn MHOTO HETOYHOCTEH IIpM OTBETE HA JIOMOJTHUTEIHHBIC
BOIIPOCEHI

MuHuManbLHBIA

«HCYIOBJIETBOPUTEIID
HO»

OOyuaronuiicss mpu OTBETE HA TEOPETHUYECKHE BOMPOCH W TPH
BBIMOJIHEHWHM  TNPAKTHYECKUX  3aJaHui  TPOJIEMOHCTPHUPOBAI
HEAOCTAaTOYHBIH YPOBEHb 3HAHMHW M YMEHMH IIpU PEIICHUU 3ahay B
pamkax yueOHoOro marepuana. [Ipu OTBeTax Ha [OMOJHUTEIHHEIC
BOIPOCKI OBUIO IOMYIIEHO MHOXKECTBO HENPABUIBHBIX OTBETOB

Komnerenmnun
HE
c(hOpMHUPOBAHEI

KpuTtepnu u mikajabl OHeHUBAHUS Pe3y/IbTATOB 00yYeHHs NPH NPOBeAeHUH

3a4eTa/ak3aMeHa B Gopme TeCTUPOBAHMS

TectupoBanue
Ilkana onleHUBaHHS Kpurepuu oneHuBanus
Ob6yuatommmiicss BepHo oTBeTmI HA 90 — 100 % TecTOBBIX 3amaHWil MpH
(OTIHIHOY MPOXO0XICHUH TECTUPOBAHHS
OO6yuatommmiicss BepHO oTBeTwI Ha 80 — 89 % TecTOBBIX 3amaHWi NPH
«XOPOIIO»

IMPOXOXKACHNU TECTUPOBAHUA

«YHAOBJICTBOPUTCIILHO»

MPOXOKACHUU TECTUPOBAHUA

OO6yuatommmiicss BepHO oTBeTwI Ha 70 — 79 % TecTOBBIX 3amaHWi NPH

«HC YAOBJICTBOPUTCIILHO»

MPOXOKACHUU TECTUPOBAHUA

OO6yuatomntuiicss BEpHO OTBETHI Ha 69 % WM MeHee TeCTOBBIX 3aJaHHi MPH

KpuTtepuu u mkaapl oeHMBaHUSI KOMIIETEHIUI B pe3yJibTaTe H3yYeHUsl AU CUMILIMHBI IPH

NPOBEJACHUM MPOMEKYTOYHOM aTTecTalluu B (popMe 3ayera.
IIkaja oueHMBaHNsI YPOBHSI OCBOCHUS KOMIIETEH Uil

[IIkaibl oLeHUBAHUS Kpurepun onieHuBanust

YposeHb
OCBOCHHS
KOMIICTCHI]
nn

«OTIUYHO»

O6yqafom1/n71c;1 MpaBUJIbHO OTBETHUJI Ha TCOPETUYCCKUC
BOIIPOCHI. Iloka3zan oTiM4YHbIC 3HAHUS B paMKax yqe6Horo

«3a4YTCHO» MaTtepualia. HpaBI/IHLHO BBITTOJITHUII MMPAaKTUYCCKUC Bricokuit

3amanus. [loka3am OTIMYHBIE YMEHHS W  BJIaJCHHS
HaBBIKAMHU TPUMEHECHMS IOJIYUYCHHBIX 3HAHWH W YMEHHHU




«XOpouo»

«YAOBJICTBOPUTCIIBHO
»

Inpyu pelIeHUur 3aJa4 B paMKax yqeGHoro MaTtepuaja.
OTBETHII HA BCE JAONOJIHUTCJIbHBIC BOIIPOCHI

OOyuaronuiicst ¢ HeOOJIBIIUMH HETOYHOCTSIMH OTBETHJI Ha
Teopernyeckrue Bompochl. [lokazanm xopomme 3HaHHS B
pamkax  ydyebHoro  Martepuana. C  HeOOJIBIIMMHU
HETOYHOCTSIMM  BBIIIOJIHWI ~ NPAaKTHYECKUE  3aJaHusl.
[lokazan xopoliMe yMEHUss M BJIaJeHUS HaBBIKAMHU
NPUMCHCHHS IONY4YCHHBIX 3HAHUH W yMEHUHH mpH
pemeHnH 3aqad B paMKax y4eOHoro marepuana. OTBETHII
Ha OOJIBIIMHCTBO JOTIOJHUTEIEHBIX BOIIPOCOB

bazoBbiit

OOyuaronuiics ¢  CyIIECTBEHHBIMH  HETOYHOCTSIMHU
OTBETHJI HA  TEOPETHYECKHE  BOMPOChL.  Ilokasai
YIOBJICTBOPHUTENIbHBIE 3HAHUS B  paMKax y4eOHOro
marepuana. C CylneCTBEHHBIMU HETOYHOCTSIMU BBITTOJHII
NpakTUYecKue 3anaHus. [lokaszan yJOBICTBOPHUTEIBHBIC
YMCHUS U BJIAJICHUS HABBIKAMH MPUMEHCHHS MMOJTyYCHHBIX
3HAHUI M YMEHUI NPH PEIICHUH 337124 B paMKaX y4eOHOTro
MaTepuana. JJomycTuia MHOTO HETOYHOCTEH MPH OTBETE Ha
JIOTIOJTHUTEIBHBIC BOIPOCHI

Munumann
HbIN

«HCYIOBJICTBOPUTECIIb
HO»

OOy4aronuiicss Mpu OTBETE HA TCOPETHUCCKUE BOTPOCHI U
npu BBITIOTHEHIH MIPAKTHIECKUX 3amaHA’
IIPOJEMOHCTPUPOBAJI HEJOCTATOYHBIM YPOBEHb 3HaHUI U
YMEHHH TpH pEmIeHHH 3afjad B paMKax y4eOHOro
MaTepuana. [Ipm oTBeTax Ha JOMOIHHUTEIBHBIE BOIIPOCHI
OBLITO JTOMYIIEHO MHOKECTBO HEMPABIIIBHBIX OTBETOB

Komnereng
us
HE
chopmup
OBaHa

«HE 3a4YTCHO»

Kpurepu

U U IIKAJIbl OLlEHNBAHUS Pe3yJIbTATOB 00y4eHHsl IPH MPOBeJeHUHU
TeKYLero KOHTPOJIsA yCIeBaeMOCTH

PacuerHo-Tpaduueckas padbota (PI'P)

[1Ikaa orieHUBaHUS

Kpurepun ouennBanus

OO0y4Jaromuiics MOJHOCTHIO U MPaBWIBHO BhIONHII 3aanue PI'P. [Toka3an oTiuduHbIe
3HAaHMA, YMEHUS U BJaJICHUS] HaBbIKAMU MIPUMEHEHUS UX MPU PELICHUH 3a/1a4 B paMKax

«OTIUIHOY
yCBOEHHOTo y4eOHOoro marepuana. PI'P odopmiieHa akkypaTHO W B COOTBETCTBUH C
IPEIbSBISICMBIMH TPEOOBAHUIMU
OOyuatonuiicss BwITONHUA 3amanue PI'P ¢ HeGonpmmMu HeTOYHOCTAMHU. [lokaszan
«XOPOIIIOY XOPOIIKE 3HAHWS, YMEHUS U BIIQJCHUS HABBIKAMU NIPUMCHEHHUS WX [IPH PCIICHUH 331a4

B paMKax YCBOEHHOTO yueOHoro Marepuana. Ecte HemocTatku B ohopmiueHun PI'P

«YHOBJICTBOPUTCIILHOY

OOyuaromnmuiicss BemodHWI 3aganue PI'P ¢ cymiecTBeHHBIMU HEeTOYHOCTSIMH. [Tokazan
YIOBIIETBOPUTEIIbHBIE 3HAHWS, YMEHHUS W BIAQJCHUS HAaBBIKAMH TMPUMEHEHHS WX TIPH
pemIeHnH 3a/1a9 B paMKax yCBOEHHOTO ydeOHoro marepuana. KauecTBo odopmieHHs
PI'P umeeT HeOCTATOYHBIM YPOBEHB

«HCYOOBJICTBOPUTCIILHO»

[Tpu Bemonnennu PI'P oOyuaronuiicss mpoaeMOHCTpUPOBal HEJOCTATOUYHBIH YPOBEHb
3HAHMH, yMEHUH M BIaJICHUS] MMH [IPU PEIICHHUH 3aJlad B paMKaX YCBOCHHOT'O Y4eOHOTO
MaTepuana

Jlomamnee 3amanue (/13)

[1Ikaa orieHUBaHUS

Kpurepun oueHuBanus

O6yqafom1/n‘/ic;1 NOJHOCTBIO U IMPABUJIBHO BBINIOJHUWII 3aJaHUC. Iloka3zan OTIWYHEIE

«OTJINIHOY» 3HAHUS, YMCHHS U BJIaJICHUS HABBIKAMH IIPUMEHCHHS WX MPU PEIICHUH 3a]1a4 B paMKaX
YCBOGHHOT'O Y4eOHOTr0 Marepuaia
OOy4arouuiicss BHIOTHII 33JJaHHE ¢ HEOOJIBIIUME HETOYHOCTMU. [1oka3an xoporime
«XOPOIIOY 3HAHUS, YMCHHS U BJIaJICHUS HABBIKAMH IIPUMEHCHHS WX MPU PEIICHUH 3a]1a4 B paMKaxX

YCBOGHHOT'O Y4eOHOTr0 Marepuasia

«YHOBJICTBOPUTCIILHOY

OOyyaronuiicss BBITIONHKJI 3aJlaHUC C CYIICCTBEHHBIMH HETOYHOCTsAMH. [lokazan
YAOBJICTBOPUTEIbHBIC 3HAHMS, YMEHHUS M BIIQJCHUS HABHIKAMH IPUMEHEHHUS UX IPH
peIIeHNH 3a7a4d B paMKaX YCBOSCHHOTO yUeOHOT0 MaTepuaia

«CHCYOOBJICTBOPUTCIBHO»

ITpu BemosHeHnn MJI3 o0yuaronuiicst mpoeMOHCTPUPOBAT HEAOCTATOYHBIH YPOBEHD
3HaHWI, YMEHUH U BIaICHUS IMU IIPU PEIICHUH 3a/1a4 B paMKaxX YCBOCHHOTO y4eOHOTO
MaTepHuaia




Kontponbnas padota (K)

[IIxana oneHUBaHUS

Kpurepun onieHuBanus

[MosHOE pacKphITHE TEMbl, YKa3aHHE TOYHBIX HAa3BaHUI M OMpPEICICHUi, MpaBUIbHAs
(dhopMynHpOBKa TOHATHH W KaTETOPHH, INMPHUBEICHBI BCe HEOOXOAMMBIE (OPMYIIHI,

COTIMIHON»
COOTBETCTBYIOIIAsl CTATHCTHKA W T.N., BCE 3a/IaHHs BBIMOJHEHbI BepHO (Bce 3aaauu
pENICHbI MPaBUIIHHO)

HenmocTaroyHo IMOJMHOE PACKPHITHE TEMbI, OJIHA-JBE HECYIIECTBEHHbIE OIIMOKA B
OTpEJeTICHUH TOHATUI U KaTeropuii, B popMyJsax, CTaTUCTUYECKUX JaHHBIX U T. II.,
«XOPOLLIOY KapIMHAIBHO HE MEHSIONIUE CYTh W3JI0KEHHUS, HAJTMYNE HE3HAYUTEIHLHOTO KOJINYECTBA

rpaMMaTUYCCKUX u CTHJIMCTUYCCKUX OIHI/I6OK, OJIHa-JBC
TNOTPCIIHOCTU IPU BBINOJHCHUA 3a,uaH1/1171 WJIK B pCUICHUAX 3ada4

HECYIICCTBCHHBIC

«YHAOBJICTBOPUTCIILHO»

OtBer OTpaXacT JIUIIb 06mee HalpaBJICHUC H3JIOKCHUSA JICKIIMOHHOI'O MaTrepuaja,
Hajnuuhe Ooliee JABYX HECYHICCTBCHHBIX HIIN OHHOﬁ-HByX CYHIECTBCHHBIX OIIHOOK B
OIpeACICHUU MOHATUH WU KaTeFOpHﬁ, qupMynax, CTaTUCTHYCCKUX OaHHBbIX W T. II.;
00JIBIIOE  KOJIMYECTBO TpaMMAaTHYCCKUX U CTHIIUCTHYCCKUX OHII/I6OK, OJIHa-ABC
CYHICCTBCHHLIC OIIHOKH IpHY BbITOJTHCHUN SallaHI/Iﬁ WJIK B pCHICHUAX 3a4a4

«HCYOOBJICTBOPUTCIILHO»

OOyuaronuiicss AeMOHCTpUpPYeET ciaaboe MOHUMaHue MPOrPaMMHOTO MaTepuaia. Tema
HE packpbiTa, Oojiee NBYX CYIIECTBEHHBIX OIIMOOK B OINpPEICICHUH IOHATHH WU
KaTeropuii, B opmyrax, CTaTUCTHYSCKUX NAHHBIX, NP BBIMOIHEHUH 33aJaHUIl WK B
pELICHHSX 3324, HAJTMYHe IPAMMATHYECKHX M CTUIIMCTUYECKUX OLINOOK M JIp.

Het oTtBera. He ObLIO ONBITKY BHINOJIHUTH 3aJJaHHEC

Koucnoekr

[1Ikaa orieHUBaHUS

Kpurepun oueHuBaHus

«OTIIUYHO»

Koncnekr mnonueii. B KOHCHekTHpyeMOM Marepuane BbIJeNEHa TIJlaBHas W
BTOpOCTEeNeHHas: MH(opManus. YCTaHOBJIEHA JOTHYECKasl CBSA3b MEXAY JJIEMEHTaMu
KOHCIIEKTUPYEeMOro MaTepuaina. JlaHbl ONpeAeneHuss OCHOBHBIX MOHSTHH; OCHOBHBIE
(hopMyJIBl TIpHBE/IEHBI C BHIBOJIOM, JJaHa TeoMeTpuueckas wuroctpanus. [IpuBeneHs
pUMepbI

«XOpOIIO»

Koncnekr mnonneiii. B KoOHCmeKkTupyeMOM Marepuaje BblAeNieHa TJIaBHas U
BTOpOCTETIeHHas! HH(OpMAIlHs. Y CTAaHOBIIEHA HE B MOJHOM OOBEME JIOTHYECKask CBS3b
MEXIy 2JeMEHTaMH KOHCIIEKTHPYEeMOTO MaTepHuaia. J[aHBl ompenesieHHss OCHOBHBIX
MOHATHI; OCHOBHBIE (OPMYNBl TpHBEACHHI ©Oe3 BBIBOJA, YACTHYHO JaHa
reoMeTpuyeckas muroctpanus. [IpuMeps! mpuBeIeHbl YaCTHIHO

«YHOBJICTBOPUTCIILHOY

Koncnexkr He mnonHblii. B KoHCnekTHpyeMOM Marepualie HE BbIJCIICHA TJIaBHAas M
BTOpOcTeneHHas nHpopMmarws. He ycTaHOBIIEHa JIOTHYECKAs! CBSI3b MEKAY dJIEMEHTaAMH
KOHCIIEKTHPYEeMOTo MaTepHuaia. J[aHbl ompeneneHnss OCHOBHBIX TOHSTHA; OCHOBHBIC
(dbopMynBl TIpUBEAeHBI 03 BBIBOJA, HET T'€OMETPHYCCKOW WILIFOCTpanuu. [Ipumepsl
OTCYTCTBYIOT

«CHCYHAOBJICTBOPUTCIBLHO»

Koncnekr e YAOBJICTBOPACT HU OJHOMY U3 KPUTCPHUCB, MPUBCACHHBIX BBILIC

CobecenoBanne

[1Ikaa orieHUBaHUS

Kpurepuii oneHku

«OTIUYHO

«XOpOIIO»

«YHAOBJICTBOPUTCIILHO»

OTBeThl HAa  MOCTAaBJICHHBIE  BOMNPOCHl  M3JAraloTCs  JIOTUYHO,
MOCJICIOBATEIEHO U HE TPEOYIOT IOMONHUTEIbHBIX MHOsicHeHuH. [TomHO
PAaCKpBIBAIOTCSI MPUYUHHO-CJIEACTBEHHBIE CBSI3M MEXKIY SIBICHUSIMU U
coObiTusiMu.  [lenmaroTcss OOOCHOBaHHBIC BBIBOJBL  JleMOHCTpHpYeETCs
3HaHWe  HeoOxomauMoil  TepmmHOJormu.  COONIOMAIOTCS  HOPMEI
JINTEPATypPHON pPEeUH.

OTBeThl Ha MOCTABICHHBIC BOIPOCHI H3JIAralOTCs CHCTEMAaTH3UPOBAHO U
MOCNeIoBaTeNibHO.  Marepuan — u3naraeTcss  yBEpeHHO.  PacKpbIThI
MPUYUHHO-CJICJICTBEHHBIE CBSI3U MEXJy SBICHHSAMH U COOBITHUSIMH.
JleMOHCTpUpYETCS YMEHHE aHAJIM3MPOBATh MaTepHal, OJHAKO HE BCe
BBIBOJIbI HOCSAT apryMEHTHPOBAHHBI H JIOKa3aTeNbHBIH Xapakrep.
Co0urro1at0Tcst HOPMBI JIMTEPATYPHOH pedn.

«3a4YTCHO»

JlommyckaroTesi HapyIIeHHsT B TOCIEIOBATEIFHOCTH H3JI0KeHHs. HenmomHo
PAacKpbIBAIOTCS TNPUYUHHO-CIEICTBEHHBIE CBS3H MEXAY SBICHUAMU U
cOOBITHAMH. J[eMOHCTPHUPYIOTCS TOBEpXHOCTHBIE 3HAHMS BOIPOCA,
UMEIOTCA 3aTPyJHEHUs C BbIBOJAMH. JlomyckaroTcs HapyLIEHUS HOPM
JIUTEPATypHOU peuH.

«CHCYHAOBJICTBOPUTCIBLHO»

«HC

MaTepHan n3J1aracrcs HCIocCJICA0BaTCIILHO, C6I/IB‘II/IBO, HC IMpEACTaBJIACT




[ITkana oueHUBaHUS Kpurepuii oneHku

3aUTEHO» | ONpENENCHHOM cucTeMbl 3HaHMN To aucuumiuuHe. He packpsiBaroTcs
NIPUYNHHO-CIICACTBEHHBIC CBS3M MEXIY SBICHMAMH M coOblTusivu. He
IIPOBOJUTCA aHaNu3. BeiBoAbI OTCYTCTBYIOT. OTBETHI Ha JOMOJIHUTEIbHBIE
BOMNPOCHI  OTCYTCTBYIOT. VIMEIOTCSI 3aMeTHBbIE HApyLIEHHUS HOPM
JIUTEPATypHOU peuH.

TectupoBanue
[1Ikaa orieHUBaHUS Kpurepuu onieHuBanust
OO0yuatomiuiicst BepHO oTBeTrI HA 90 — 100 % TecTOBBIX 3aaHuit
«OTIIMYHO»
MIPU IPOXOKJCHUH TECTUPOBAHUS
OOyuatoniuiicss BepHO oTBeTHa Ha 80 — 89 % TecTOBBIX 3aaHUI
«XOPOLIO» «3aYTEHO»

IpU NPOXOXKACHUU TECTUPOBAHUS
OOyuatoniuiicss BepHO oTBeTHa Ha 70 — 79 % TecTOBBIX 3aaHUi
IpU NPOXOXKACHUU TECTUPOBAHUS
«HE OOyuaronuiicss BepHO OTBeTHI Ha 69 % M MEHee TECTOBBIX

<«(HC 3a4TCHO» o
YAOBJICTBOPUTCIIHLHO» 3aJaHUU MPU IMMPOXOKACHUN TCCTUPOBAHUSA

«YHAOBJICTBOPUTCIILHO»

3. TunoBbie KOHTPOJIbHBIE 3aJaHUS UM UHble MATEPUAJIbI, HE00X0UMbIE
JJIS1 OlleHKM 3HAHW I, YMeHUI, HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

3.1 TunoBbie KOHTPOJIbHBIE 32IaHUS pacyeTHO-TpaduuecKux pador
Bapuantet PI'P (30 BapuaHTOB 1O KaXJOMl TeMe) BBUIOKEHBI B 3JIEKTPOHHOU
nHpopManmonHo-oo6pazoBatenbHoit cpeae Hpl'YIIC, noctymHol oOydaromiemycst depes3 ero
JIUYHBIA KaOUHET.
Huxe nmpuBegeHsl o0pas3ibl TUMOBBIX BapHUaHTOB pacYETHO-rpapuueckux paldoT MO Temam,
MPEyCMOTPEHHBIM padoyei mporpaMmoi.

OOpa3zern THIIOBOTO BapHaHTa pacueTHoO-Tpaduueckoit padboTel Ne 1
1o teMe «BekTopHas ajqredopa. AHAJIUTHYECKAS TeOMETPUS»
1. BexTopHas anreopa.

1. 1. ITo BekTOpam @ / ub—> MOCTPOUTH BEKTOPHI a + b;a-b;3a-2b.
1
3 b

1.2. Haitru  2M-fi+4R%+1 n  |(2M+7)x (i —2mM) fij=6, (MA)=60°.

, ecmu M| =

1. 3. Yopoctuts: a) ax (b +2€)+¢ x (d—26);
6) 20 +])-k=31-(k+ D-(k+1)?;
8) 2(1 + )xK+3T x(K+ )= (K+T)x(K+1).
1. 4. Jlaner Bexroper: a=(1;-2;7), b =(3; 8;4), € =(;0;2), d =(e; 4, —2) m d||b, € Ld.
b, E,d;
6) Hpgf,ecnn g=2a+d, f=b-c¢;
6) HAIPABJISAIOIINE KOCHHYCHI BEKTOpa & ;
2) KOMILUIaHAPHBI JIU BEKTOPHI a, b, C ;

Onpenenutb: @) KOOPAMHATHI BEKTOPOB 3,

0) opT BekTopa d .
1. 5. Cumbt f,=4i +3j-2k, f,=i+] npunoxkens k Touke A(0;1;2). Haiitu momeHT
PaBHOJEHCTBYIOIIEH ITUX CHJI OTHOCUTENIBHO ToUukn O(0; —1; 0) .
1. 6. Haiitu paboty, coBepuraeMyto cuiioif F = (4; —1; 0) Ipu HEepEeMEIICHHN MaTePHaIbHON TOUKH
u3 nonoxenus A(0; 1; 2) B mosnoxenue B(0; —4; 2).



1. 7. dansl xoopauHatsl BepmuH mupamunst A (0;—4;3), A, (7:3;0), A(-1;2;3), A(3;0;2).
Cnenarp uepTex U HaTH: a) 1uUHY pedpa A A, ;

6) yron mexny peopamu AA, u AA,;

) mnomans rpanu A AA;;

2) 00beM TUPAMUIBL;

0) IMHY BBICOTHI, OIYIIEHHOH 13 BEPIINHBI A, .

1. 8. Ha BekTopax @ =2i —4] u b =i + 8] mocrpoen nmapamnenorpamMm. HaiiTi miomaip, yrisl 1

JUTMHBI AUaroHayie 3Toro napamuienorpamma. Caenars 4epTex.
1. 9. anst Toukn A(l; —2;3), B(0;1;2), C(1; —-1;1), D(-1;2;1).

Onpenenuts: a) AB-CD; 0) AC x DA; 8) E?Cfﬁ,
2) KOOpAWHATHI TOUKHU M, nensimel otpe3ok AD B oTHomIeHUH % =3;

0) nexat i Touku A, B, C, D B 0gHO# TJIIOCKOCTH;
e) monags AABC, ero yribl u iMHY MeUaHbl, IPOBEACHHON K CTOpOHE AB.

2. Anaautudeckasi reomerpus (B 3agavax 2.1 — 2.10 mocTpouTs JUHUH).

2. 1. CoctaBuTh ypaBHEHHUE NMPSMOH, IPOXOJAILEH uepe3 TouKy M (2;3) nepneHIuKyIIpHO BEKTOPY
N = (-1;1). IlpuBecTy MOIy4EHHOE YPaBHEHHE K OOLIEMY BUIY M C YIIIOBBIM KOS (MHUIIHEHTOM.

2. 2. CocTaBUTh ypaBHEHHUE TIPSIMOM, MPOXOsIeH depe3 ABe Touku Mi (1,-2), M> (-4,5). 3anucath
of111ee 1 nmapaMeTpuieckre ypaBHEeHHUs STOH MPSMOH.

2. 3. 3anmcaTth ypaBHEHHE MPSAMOU, MPOXOMAsIIeH uepe3 Touky M (1;-2) ¢ 3aJlaHHBIM YTJIOBBIM
kodpunuentom x=2. [IpuBecTn moiydeHHOE ypaBHEHHE K OOIIEMY BUIY U B OTpE3Kax Ha OCsX.
2. 4. 3anucarbh ypaBHEHUE NPAMOM, 3HasE OTpe3ku a = 8, 8 = 9, oTcekaeMmble Ha ocax Ox u Oy
COOTBETCTBEHHO. [IpHBecTH MONy4YeHHOE ypaBHEHHE K BUAY C YIJIOBBIM KOA(PQHUIMEHTOM U K
HOPMaJIbBHOMY BH]lY.

2. 5. OnpenenuTh TOUYKYU NepecedeHus npsimMo  2x - 3y — 12 = () ¢ KOOpAUHATHBIMU OCSIMH.

2. 6. CocTaBUTh ypaBHEHHE OMCCEKTPHUCHI yTila MEXIY MPAMBIMU X - 7y + 5 = 0, S5x+ 5y —3 =0,
CMEKHOTI'O C YIJIOM, COZIEPKAIM Havyajao KOOpAUHAT.

2. 7. BelMcauTh IJIMHY MEPIECHANKYIIspa, OMYIIEHHOTO U3 BepIIMHbI B Ha Mennany, NpoOBEACHHYIO
u3 BepimHbl C A ABC: A(-10;-13), B(-2;3), C(2;1).

2. 8. 3anmucaTh KAHOHMYECKHUE YPaBHEHUsI JJUIUIICA M TUIIEpOOIT MO JaHHBIM monyocsiM a=2, b=1. Onpeaenutsb
SKCLIEHTPUCUTETHI, KOOPAHUHATHI (POKYCOB, YPaBHCHHS TUPEKTPHC.

19
2. 9. Ilo paHHOMYy mapamMeTpy p = " 3anucaTh KaHOHMYECKHE YypaBHEHHs mapabou,

CUMMETPUYHBIX OTHOCHUTENBHO oce Ox u Oy, HalTH TOYKH HX mepecedeHus. Onpenenutb
KOOpAMHATHI (POKYCOB U YPAaBHEHUS TUPEKTPHC.
2.10. [IpuBecTn ypaBHEHHUE JTUHUM BTOPOro Mmopsaka x> — 8xy + 7y? = -9 Kk KaHOHUUYECKOMY BUY.
BroIacHUTE TUIT TUHUH.
2. 11. I[TocTpouTk T€NI0, OTPAHUYECHHOE MOBEPXHOCTSIMH:

A x>+y*+22=81, x*+y*=16, z >0.

0)4z=12-x>-y*, ZZ=x>+y>

OO6pa3zer; THIIOBOTO BapuaHTa pacueTHO-rpadudeckoi padoTer Ne 2
1o reme « AHTerpajibHoe ncuncjaeHue GQyHKIMU OAHOM epeMeHHO0i»

1. BBIUUCIUTH MII0LIa (b TIOCKON (PUTypBI, OTPAaHHYEHHON JIMHUSIMHU:



x>

o xX24+yr=8y="1o

y y 2
° X=4\/§cos3t,y=2\/5sin3t,X:2(XZ2);
® p=1l+cosep.

2. HaiiTu nnuHy Iyru KpUBOM:

* y=IncosX, OSXS%;

e x=8at’, y=3a(2t’ —t*),y>0;

o p=ap,0<p<2r,a>0.

3. Bouucnute 00beM Tena, 00pa30BaHHOIO BpamieHHEeM BOKPYr ocu OX IUIOCKOH (urypsl,
OTpaHUYCHHOU JINHUSAMH Y = —x? +5x—6, y=0.

4. BeIYuCIUTh HeCOOCTBEHHBIE HWHTCrpaIbl NI I/ICCJ'ICI[OBaTB X CXOOHUMOCTD:
3

0 1 X—1 o a~ X 1 X
| —— dx ; | dx jes dx ; | sin” dX
o X°4+4X+9 3 xS 1 X 0 3/(1-x?

OOpa3zer THIIOBOTO BapuaHTa pacueTHO-Tpaduueckoit paboTsr Ne 3
o TeMe «Psaabn

1. HccnemoBaTh CXOAMMOCTD psia:

o o _1\" - 3n o 2 w
a) yte n+2 . 6) Z_:l(zn lj - B) nZ—;F)Zr;—;H) Z(_l)n

r=in(n+3) 3n+2 S(2n-17 7 a8’ +17 a3 30t -1
© 2" (x-1)"
2. HaiiTi 0611acTh CXOXMMOCTH CTENEHHOTO psla 2 — 5.
n=1 n
© X
3. HaliTu cymMMmy CTENeHHOTO psja >— (|x|<1), MPUMEHSA TEOPEMY O IOUYJIEHHOM
n=1 N

g depeHIIMPOBAaHUH U TEOPEMY O MOUJICHHOM MHTETPUPOBAHUU.

4. Paznoxuts Gyrkmuio f(X)=+/4—x> B pax Maknopena. Yka3aTh pajiyc cXOIMMOCTH.
.3

5. Buruucnuth sz ¢ Tou”ocTthio 110 0,001.

6. Bpramcnute In5 npubnmkEéHHO, OTpaHUYMBIIMCH EPBBIMU TPEMS YWICHAMH PA3TIOKCHHUS.

0.5 2
7. Boraucnuts | € dX NpuOIMKEHHO, OTPAHMYMBIIMCH TIEPBHIMU TPEMS WIEHAMH
0

pas3noxXeHusl.
8. Haiftu pas3nokeHue B CTENEHHOH psn pemeHus anpdepeHIruaIbHOTO ypaBHEHHS
y" =y’ —5Xx, y(O) =2 . OrpaHMuYUTECS YETHIPbMS, HEPABHBIMU HYJIIO YIECHAMHU psja.
9. Pasnoxuts B pag Pypee 3anannyio dyakmmio f(X)=x—1,(-2:2).
10. Paznoxuts B psg Oypwe dyHKIINIO, BaH?fHHYIO rpadudecku

‘ SR

(S
el

O0pa3zer THIIOBOTO BapuaHTa pacueTHO-Tpaduueckoil padbotsr Ne 4
1o Teme «OnepannoHHOe HCYHCICHHE



1. Haiita opuruHa 1o 3aJaHHOMY U300paKEHUIO:

4p+5 . 2p+3
a) : : 6) —— .
(P-2)(p" +4p+5) p(p”+6p+5)
2. Haiitm pemenune auddepeHInaIbHOTO YpaBHEHUS y'+y=6e",  YIOBICTBOPSIOIICE

yenosmsm Y(0)=3, y'(0)=1.
3. Pemmts cucremy nuddepeHnaabHbIX ypaBHEHUH]:
X=X+3y+2,

0)=-1, 0)=2.
J=X—y+l; x(0) y(0)

OO6pa3zer; TUTIOBOTO BapuaHTa pacueTHO-rpaduueckoi padoTel Ne 5
1o TeMe «Ciay4yaiinbie co0bITHs. Ciry4aiiHble BeJJMYUHbD)

1. Cyuaiinblie cOObITHS.
1.1. B nmaptum u3 15 nznenumii 12 crannaptHsl. KakoBa BEpOSTHOCTH TOTO, UTO:

a) OJIHA Hay/1ayy BeIOpaHHAas JeTalb CTaHAapTHA?

0) U3 IByX HayJauy B3STHIX JAeTalell OJJHa CTaHIApTHA, Ipyras  HecTaHIapTHa?
1.2. B 6moke comepkutcs 24 nmammbl, O1HA OTKa3ana. HemcrnpaBHOCTh OTBICKMBAETCS MIOOYEPETHOM
3aMeHOU. HaliT BeposSTHOCTH TOTO, YTO HEUCIPABHOCTh OyneT ycTpaHeHa He Ooyiee yeMm mpu
MEPBBIX TPEX MOMBITKAX.
1.3.  C mepBoro aBroMara nocrymnaer Ha cOopky 80% meraneid, co Broporo — 20%. Ha nmepsom
aBTOMare Opak coctasiser 1%, Ha BTopom — 4%. HaiiTu BepoATHOCTb TOTO, YTO:

a) HayJlauy B3sTas JAeTalb CTAHIAPTHA;

0) OpakoBaHHas JIeTajab C TIEPBOTO aBTOMATA.
1.4. B mara3zus Bouwio 6 moxkynaresneil, BEpOSTHOCTb COBEPUIMTH MOKYIKY AJIs KaKIOrO U3 HHUX
pasna 0,2. HaiiTu BepOsSITHOCTh TOTO, YTO:

a) 4 U3 HUX coBepLIaT OKYIIKH;

0) He MeHee 4-X coBepIIaT MOKYIIKH.

2. CayuyaiiHble BeJIMYMHBI.
2.1 Jlana HenpepbIBHAA CilydaiiHas BelnyuHa X:
0,x<0
Fix) =4 ox’,0<x<0,5
1, x>0,5
Haiitu: a) Koo UIHEHT «C»;
0) GyHKIHIO IUIOTHOCTH BeposTHOCTH f(X);
B) MapaMeTphbl pacnpeieseHus;
T') BEPOSITHOCTh TOTO, 4TO X MpHUMET 3HaueHue 6obie 0.3;
1) noctpouth rpaduku f(x) u F(x).

2.2 Bpemsi pa0OoThl 3JIEMEHTa pacCIpeiesieHO IO IMOKa3aTeIhbHOMY 3aKOHY C MaTeMaTHYECKHM
oxuganrem 200 4. HaliTu BEpOSITHOCTH TOr0, YTO XOTS OBl OAWMH M3 TPEX DIEMEHTOB
npopaboTtaet He MeHee 300 YacoB M CpPEeTHEKBAIPATHIECKOE OTKIIOHEHHE.

2.3. BeposTHOCTB NONagaHus B LI€JIb IPU OAHOM BbIcTpene paBHa (.7. Halitu psa pacnpeneneHus

qrclia TIoMaJaHuil pu 5 BBICTpENax U XapaKTepUCTUKU paclpeesieHusI.

2.4. luaMeTp UIapUKOB, U3TOTOBJIEHHBIX aBTOMAaTOM, HOPMAJIbHO pacmlpesneieH ¢ a = 3 (Mm), 6 =
0,2 (mm). KakoBa BEpOSITHOCTH TOTO, UTO AMAMETP HayJady B3SITOrO IIApHKa OTIMYAETCS OT «a
» Ha BenmnuuHy He 6osee 0.3 mm.

3.2 TunoBbie KOHTPOJIbHBIE 32J]aHNS JIS POBEeHUSI KOHTPOJIbHBIX PadoT

Huxe npuBeneHbl oOpas3ibl THUIMIOBBIX BapUaHTOB KOHTPOJBHBIX PabOT, MpPeayCMOTPEHHBIX
pabodeii mporpaMMoi TUCIUTIITNHBI



O0pa3zen THIOBOTO BapHaHTa KOHTPOJIBHOM paboThI
no TeMe «KomIieKcHbIe YHCIa»

[Ipenen AUTENbHOCTH KOHTPOJIS — 20 MUHYT.
[Ipennaraemoe KoIM4ECTBO 3a1aHUM — 3 3a7aHUsL.
WN3o06pasute reomerpuuecku: z, =2+ 31,2, =4-2i, z; =1-3i,z, =2i.
2. HaiiTi TpuronomeTpudeckyto GopMmy Zs.
2, I
3. Bpmlucaute —+—.
Z, 1,
OO6pa3zer; TUTIOBOTO BapuaHTa KOHTPOJILHON pabOThI
1o TeMe «CucTeMbl JTHHEHHBIX aJIredpaniecKux ypaBHeHuUii»

[Ipenen nnurenbHOCTH KOHTPOIS — 20 MUHYT.
[Ipennaraemoe KOJU4YECTBO 3alaHuil — 1 3agaHue.
1. Pemmts cuctemy meromamu Kpamepa u ['aycca

SX+8y—z=-7,
X+2y+3z=1,
2X-3y+2z=9

OO6paszern THIOBOTO BapHaHTa KOHTPOJIBHOM paboThI
M0 TeEME «JIeMEeHThI BEKTOPHOH ajiredpbn»
[Ipenen nUTENbHOCTU KOHTPOJIA — 45 MUHYT.
[IpennaraemMoe KOJIUYECTBO 3aJaHUI — 3 3a4aHUS.
1. [Maunsl Bepimnsl upamuabl A( 2; 1; 8), B( 6; 5;2), C(4;5;7), D(9; 4;10). Haiitu:
a) yroa mexay peopamu AB u AC;
0) utomane rpanu ABC,
B) 00beM nupamu bl ABCD.
2. llpm Kakux 3HAYEHUAX NMAPAMETPOB X U 5 BEKTOPHI anb:
a) KOJUTMHEAPHBI, €ClM & = (a;7;:—4), b= (2; 8;2) ;
6) OPTOrOHANBHBL, eci a = (—1;&;8), b= (9;3;—1).
3. Haiitu:

a) paboTy CMJIBI F =3/+ f—k TI0  TIEPEMEIICHUIO MO IPAMOM MAaTEpUAIbHOM TOYKU M3
nonoxxenus A( 2;-2; 1) B monoxenue B( 6; 5; 2);

0) BEIMYMHY U HANpaBJICHUE MOMEHTA CUJIbl F = 37+ j— k, IPAIOKeHHOH B Touke A( 2;-2; 1)
OTHOCUTENBbHO Touku B( 6;5; 2).

O06pa3zern THIOBOTO BapHaHTa KOHTPOJIBHOM paboThI
M0 TeME «AHAJIMTHYECKAS FeOMeTPHS HA MJIOCKOCTH U B POCTPAHCTBE
IIpenen nurenbHOCTH KOHTPOIIst — 30 MUHYT.
[Ipennaraemoe KoJU4YECTBO 3alaHuil — 1 3agaHue.
1. Jana nupamuna A1A>A3A4 ¢ BepimHamu B Toukax Ai(3,1,4), Ax(-1,6,1), As3(-1,1,6), As(0,4,-1).
Haiitu: a) mymny pedpa A142;

b) yron mexny pedbpamu 4142 u A144;

C) yroJl Mexay peopom A144 v Tpanbio A14243;

d) mromane rpanu A142A43;

€) 00beM MUPAMHUJIBL;

f) ypaBHeHue npsimoit A14>;

g) YpaBHEHHUE TIIOCKOCTH A14243;



h) ypaBHEHHE BBICOTHI, OMYIICHHOMN U3 BEPIIUHBI A4 Ha rpaHb A1A4243.

OO6pa3zer; TUTIOBOTO BapuaHTa KOHTPOJILHON pabOThI
o teme «IIpexesabn»
[Ipenen gnuTenbHOCTA KOHTPOJA — 20 MUHYT.
[IpennaraemMoe KOJIMUECTBO 3aJaHUM — S 3aJaHUN.

3 2 2
. X~ —5Xx 2
1) lim 33;;; 2) lim W; Xg = 1%y =2
X—> 002X +5X° =X x—>x02x +5x+3
X
. 1- .
3) lim C—(;sx; XO:E,X():O; 4) lim (X—Hj ; 5)
X=X, 5K 3 X —> oo\ X—2
. 3x-2
lim 3 > )
X—>005X7 +2X° -3

OO6pa3zer THIOBOTO BapHaHTa KOHTPOJIBHOM paboThI
o TeMe «{uppepenHunpoBanue PyHKUMH 0JHON MepeMeHHO»
IIpenen nuTenbHOCTH KOHTPOIIS — 20 MUHYT.
[IpennaraemMoe KOJIMYECTBO 3aJaHUM — 6 3aJaHU.

1. y=x*V1-x*.
2. y=dsinIX
e X
2 2/5
3. y:(x‘5+2x—3x2——}
X

4. y=3In*(2x+sin’3x).

COSzx 2
y=(€ 3 +3)°.
y =e?'(cos3t+2sin3t), y'(0)—?

Al

OO6pa3zer; TUTIOBOTO BapuaHTa KOHTPOJILHOM pabOThI
1o teme « MHTerpupoBanye PyHKIUHN OHOH NepeMeHHOI
[Ipenen AnuTEILHOCTA KOHTPOJSA — 15 MUHYT.
[Ipemyiaraemoe KOIMYECTBO 3alaHU — 3 3aAaHUM.
Haiitu unterpansi:

L x*(7-3x) dx; 2..[cos(9x+4)dx; 3.J ¢

NJ10—e*

OO6pa3zern THIOBOTO BapHaHTa KOHTPOJIBHOM paboThI
1o teMe «OnpeaeeHHbIH HHTErPaD)
IIpenen nurenbHOCTH KOHTPOIISE — 20 MUHYT.
[IpennaraemMoe KOJIUYECTBO 3aIlaHUI — 2 3aaHUS.

2x

dx;

o o X
1. BeIUMCIUTH IIOIIAb MIOCKOH (GUIyphI, OrpaHHYEHHOM TUHUAMU: X + Y =8,y =—;

T

2. Haiftu nnuny nyru KpuBoil: y =Incosx, 0 < x < 3

3

O0pa3zer THIOBOTO BapHaHTa KOHTPOJIBHOM paboThI
1o TeMe «DYHKIUU HECKOJbKHUX NepeMeHHbIX)



[Ipenen gnuTenbHOCTA KOHTPOJA — 20 MUHYT.
[IpemyiaraemMoe KOIMYECTBO 3aJaHUM — 3 3aJaHUs.
1. [Jana pyHkums z S [Tokazats, uro l@+lg -z
] ooy
2. Haiitu npubnmkenHoe 3HaueHne GyHKuuu z = 3x> +2xy B Touke A(1.02, 1.96).
3. Haiitu skcTpeMyMbl QYHKIHHE Z = X + Xy + Y —6X —9Y.

OO6pa3zer; TUTIOBOTO BapuaHTa KOHTPOJILHON pabOThI
1o teme «/{udepeHnnanbHbIe YPAaBHEHHA NEPBOro MOPAAKa»
[Ipenen AnuTEILHOCTA KOHTPOJSA — 15 MUHYT.
[Ipemyiaraemoe KOIMYECTBO 3aJaHUM — 3 3aaHUSI.
Pemmts nuddepennmanbabie ypaBHEHHsI IEPBOTO MOPSAKA!

1) {1-y?dx+yV1-x*dy =0;
2) y2+x2y =xyy, y(h=1;

3y -L =%, yi)=1;
2X

OO6pa3zern THIOBOTO BapHaHTa KOHTPOJIBHOM paboThI
1o TeMe «JInHelHbIe HeOAHOPOAHbIe TU(PepeHINATIbHbIE YPABHEHUSD)
IIpenen nuTenpHOCTH KOHTPOIISt — 20 MUHYT.
[IpennaraemMoe KOJIUYECTBO 3aIaHUI — 2 3aaHUS.

Pemuts nuddepennmanbupie ypaBHEHUS
X

l.y"—7y'—8y =3e7";

n

2.y r2y" 4y =4%7;
OO6pa3er; TUTIOBOTO BapuaHTa KOHTPOJILHON pabOThI
1o reMe «Cucremsl A PepeHInATBHBIX YPABHEHUI»
[Ipenen gnuTenbHOCTA KOHTPOJA — 20 MUHYT.
[Ipensiaraemoe KonuuecTBO 3a1anuii — 1 3aganue.
Pemnutes cucremy nuHEHHBIX AU QepeHINATBHBIX YPaBHEHUN € TTIOCTOSITHHBIMHA KO3 UIIMCHTAMH:

d

—d{(l =Y1— Y2

d .
%Z—‘Wl Y2

OO6paszer THIOBOTO BapHaHTa KOHTPOJIBHOM paboThI
1o TeMe «YucaoBbie psabD
IIpenen IIUTENBHOCTH KOHTPOIISL — 15 MUHYT.
[IpennaraeMoe KOJIUYECTBO 3aJlaHUI — 2 3aaHUS.
1. MccnenoBaTh CXOIUMOCTD PSOB:
(1)

6 9 14 21 z
A)—+—+—+—F+.; 0)2 :
2 22 2 2 )n:13n—2

OO6pa3er; TUTIOBOTO BapuaHTa KOHTPOJILHON pabOThI
1o TeMe «DYHKINOHATbHbIE PAIBI
[Ipenen gnuTenbHOCTA KOHTPOJA — 20 MUHYT.



—

N

(98]

—

N W

[Ipennaraemoe KOJIUYECTBO 3aJlaHUI — 2 3aaHUS.

) = (3n—2)x-3)"
I.H AT
AUTHU UHTCPBAJI CXOOAUMOCTH psaa nZ::1 (n N 1)22n+1

2. Pa3noxuts B psp Teinopa no crenensm (X-1) dyHkuo  y = L

i

OO6pa3er; TUTIOBOTO BapuaHTa KOHTPOJILHON pabOThI
o TeMe «MccseioBaHHe HA AHATUTHYHOCTh QYHKIIUH KOMILIEKCHOTO NMePeMeHHOTr0»
[Ipenen gnurenbHOCTA KOHTPOJA — 10 MUHYT.

[Ipenyiaraemoe KonruecTBO 3a1anuii — 1 3aganue.
eZ + -z
. Joxazarp ananutnyHocts GyHKIMU f(2)= 5 Y HaliTW €€ IPOU3BOAHYIO.

OO6pa3zer; TUTIOBOTO BapuaHTa KOHTPOJILHON pabOThI
o teme « MHTerpupoBanne pyHKIUN KOMILIEKCHOH IepeMeHHOI»
[Ipenen gnurenbHOCTA KOHTPOJA — 30 MUHYT.
[Ipemyiaraemoe KOIMUECTBO 3aJaHUM — 3 3aaHUsI.

Breruncnuth uHTErpan j(z +Re Z)dZ , Tne L — myra mapaboinbl X = y2
L

oT Toukn Z; =0 1m0 Toukm

Z, =4+2i.
COSZ
Wcnone3ys uaTerpanbayio Gopmyny Komm, BEIMHCINTE HHTErpalL: | 3 dz, L: |Z| =1.
L Z
dz it
Hcronb3yst TeopeMy 0 BbIY€TaX, BBIYUCIUTH HHTErPATL: § , Liz=4+4e".

L(z—-1)z-3)z+2)

OO6pa3zer; TUTIOBOTO BapuaHTa KOHTPOJILHON pabOThI
1o Teme «OnepanuoHHOe HCHUCICHHE)
[Ipenen AnUTEILHOCTA KOHTPOJSA — 15 MUHYT.
[Ipenyiaraemoe KonuuecTBO 3a1anuii — 1 3aganue.
Haiitu penienne qupGpepeHnransHoro ypaBHeHust y” — y' =t?, yIOBIETBOPAIONIEE YCIOBUSIM:

y(0)=0, y'(0)=1.

OO6pa3zer; TUTIOBOTO BapuaHTa KOHTPOJILHOM pabOThI
1o reMe «KomOuHaTopuka»
[Ipenen gnutenbHOCTA KOHTPOJA — 20 MUHYT.
[Ipemyiaraemoe KOMYECTBO 3aJaHUM — 4 3aaHUSI.
. CkonbKuMu criocobamMu Ha MEpBEHCTBE MUpa Mo PyTOOTY MOTYT paclpenenuThCs Mealld, eciu
B (PMHAILHON YaCTH UTPaloT 24 KOMaH IbI?
. B ckonbKkux TOYKax repecekaroTcsl AMAroHalu BBITYKIIOTO AECATUYTONbHUKA, €CIIH HUKAKUEe TPU
13 HUX HE MEPECEKAIOTCS B OJIHOU TOUKE?
. CKOJIbKO pa3iINyYHbIX «CJIOB» MOKHO COCTaBUTh U3 CIIOBA «MaTeMaTHKa»?
. CTtynmeHTy HEOOXOAMMO CHIaTh TpPU OJK3aMEHAa Ha NPOTSHKEHHH ceMu JHed. CKOIbKHUMH
croco0aMu 3TO MOXKHO cnenaTh? CKOJTBKHUMHU crocodamMu MOKHO pazMecTuTh 100 KHUXKEK Ha
nonke?

OO6pa3zern THIOBOTO BapHaHTa KOHTPOJIBHOM paboThI
1o Teme «Ciay4yailHbie COObITHSD)
IIpenen nurenpbHOCTH KOHTPOIIst — 30 MUHYT.
[Ipennaraemoe KOJIMYECTBO 3aJaHUM — 5 3aJaHU.



—

B ypue 7 Genbix m 5 kpacHbIX mapoB. KakoBa BeposITHOCTH TOTO, YTO CpEIU Haymady

BBIHYTBHIX 6 11apoB Oyaet 4 Genbix U 2 KpacHbIX?

2. Tpu crtpenka cnenand Mo OJHOMY BBICTpely B MHUIIEHb. KakoBa BEpOSITHOCTh TOTO, YTO B
MUILIEHb TOMajdd POBHO JABE MYJIHU, €CIU BEPOSTHOCTb MOMAJAHUS KAXIBIM CTPEIKOM
cootBeTcTBeHHO paBHa 0.5, 0.7, 0.8?

3. 30% wu3genuii, MOCTymarOUIMX B Mara3uH, H3roToBIeHO B atenbe Nel, ocTanbHbIC
M3rOTOBJIEHBI Ha MIBEHHBIX (abpukax. BeposTHOCTh OBITH M3JENMEM BBICOKOIO KayecTBa
JUIsL U3JENUs, W3TOTOBIEHHOro B arenbe, paBHa 0.9, mna ocrampubix 0.8. Kakopa
BEPOATHOCTbH, YTO KYIUJICHHOE U3Je/Iie OTIMYHOTO KayecTBa U3TOTOBIEHO B aTenbe Nel?

4. Yepe3 copTUpOBOYHYIO TOpPKY B cyTku mnpoxoaut 6000 BaroHoB. YacroTa MNOSBICHHS
BaroHoB HazHaueHus Nel paBHa 0.2. Ckonbko BaroHoB Ha3HaueHus Nel B CyTKH MPOXOJUT B
CPEIHEM Uepe3 COPTUPOBOUHYIO TOPKY?

5. IlpousBoauTcs BBICTpEI MO BpalAIOMIEHCS KPYrOBOM MHIIIEHH, B KOTOPOM 3aKpalleHbl J1Ba

cextopa ¢ yriom 30°. KakoBa BeposATHOCTH MOMAJaHuUs B 3aKpaIIeHHYIO 061acTh?

OOpa3zern THIOBOTO BapHaHTa KOHTPOJIBHOM paboThI
1o Teme «Ciry4aiiHble BeJIHYNHbD)
IIpenen nuTenbHOCTH KOHTPOIIS — 20 MUHYT.
[Ipennaraemoe KOJUYECTBO 3aJaHUH — 3 3a4aHUS.

1. Tlpu BeITaunBaHuM 60:1TOB HabIrOmaeTcs B cpeaHeM 10% Opaka. MOXHO 71 OBITh YBEPEHHBIM,
yT0 B maptuu U3 400 60JTOB OKaXkeTcst ToIHBIMU OoJiee 299 601TOB?

2. Asrobaza oOcmyxuBaer 8 mpeanpusaThii. OT KaXIOro M3 HUX 3asBKa HAa MAIIMHY MOXET
MOCTYIUTHh C BeposATHOCTHhIO 0.6. HaliTu 3akoH pacnpenesieHus CaydailHOW BeJIUYUHBI X —
qHcia 3asiBOK U €ro MapaMeTphl.

3. OnpenenuTh BEPOATHOCTh TOTO, YTO HOPMAJIBHO PacHpelesieHHas BeIWYMHA X MPH YeThIpex

HCIBITaHUAX POBHO 2 pa3a IpUMET 3HaueHue B uHTepBaje or 158 no 168, ecian u3BecTHO, UTO a
=168,6=35,5.

3.3 TunoBble 3aJaHUSA 10 HANMHUCAHHUIO KOHCIIEKTA

TembI KOHCTIEKTOB, TPETYCMOTPEHHBIX paboveil MPOTrpaMMOi JUCITUTIITNHBI:
1. «CsoiicTBa onpeaenuTencin.
VYuebnas nureparypa: Ilucemenssiii /I.T. KoncnekT nekmuii mo Bbicuieidl matemaTtuke. M.:
Aiipuc npecc, 2014.
2. «0O030p rpaduKOB U CBOICTB OCHOBHBIX JIEMEHTAPHBIX (YHKIIUID».
VYuebnas nuteparypa: banmna H.B., Cunerosckas T.C. Havama maTemMaTH4YeCKOTrO aHaJINA3a,
Npxytcx: UpI'VIIC, 2012-106 c.
3. «OcHoBHas TeopeMa anreOpsl. Pasmoskenne qpooeit Ha mpocTerIme.
VYuebnas nureparypa: Ilucemenssiii /[I.T. KoncnekT nexkmuii mo Bbicuieil matemaTuke. M.:
Aiipuc npecc, 2014.
4. «3amMmeHa MEPEMCHHBIX B KPATHBIX UHTCIpaIax».
VYuebnas nureparypa: IlerpsxoBa E.A., AnekceeBa T.JI. KpaTHble u KpHBOJIMHEHHBIC
unTterpansl: yueb. [Tocooue. Upkytck: Upl'YIIC, 2008.
5. «3aKoH OOJIBIINX YHUCEIL I_IeHTpaanaﬂ npeacibHad TCOpeMa».
VYuebnas nureparypa: I'mypman B.E. Teopust BeposiTHOCTEH M MaTemMaThdecKasi CTaTUCTHKA:
yuaeb. mocobue. M.: Bricmr. mik., 2003.

3.4 IlepeyeHb TeOpeTHYECKHUX BONIPOCOB K 3a4eTy
Pazgen 16. /luckperHas Maremarwika: JOTUYECKHE HMCUWCICHUSA, AJIEMEHThl KOMOWHATOPUKUA W

TEOPUU MHOXKECTB.
16.1 Ilpenmet Teopun BEpOATHOCTEH. DeMeHTh KoMOnHaTOpuKH. bynesa anredpa



Pazgen 17. CnydvaitHbie cCOOBITHA. DJIEMEHTapHAsi TECOPUS BEPOSTHOCTEH M €€ MaTeMaTHYeCKHe
ocHOBBI. Cxema bepnysn.

17.1 Cny4aitHble COOBITHS: OmpeaesieHne, Kiaccupukamus, ISHCTBUS HAA CIIy9aiHbIMHA. Anredpa
COOBITHI U €€ OCHOBHBIC 3aKOHBI.

17.2 PaznuyHble TOAXOABI K OMNPEICICHUIO BEPOSTHOCTH COOBITHH. YacTtoTa COOBITHIA.
Knaccuueckoe, CTaTUCTHYECKOE OIPEAEICHUE BEPOSTHOCTH. ['eoMeTpuueckas BepOSTHOCTD.
CgolicTBa BEpOSITHOCTH.

17.3 CoBMecTHBIEC 1 HECOBMECTHBIE COOBITHS. TeopeMbl CII0KEHUS! BEPOSITHOCTEH.

17.4 YcroBHast BEpOSATHOCTh. 3aBUCUMBIE M HE3aBHCHUMbBIEC COOBITHS. TeopeMbl yMHOKECHHS.

17.5 ®opmyina nonHoi BeposaTHocTH. PopMyiibl baiieca.

17.6 BeposITHOCTD MOSIBJIICHHSI XOTSI OBl OJTHOTO COOBITHSI.

17.7 IlocnenoBaTrenpbHOCTh HE3aBUCHMBIX ucnblTaHui  bepnymmun. ®opmyna beprymu.
[Ipenenbabie Teopembl B cxeme bepuymnu: dopmyna Ilyaccona, mokanbHas W WHTErpaJibHAS
Teopembl MyaBpa-Jlamiaca. Coiicta ¢ynkimii ['aycca u Jlamaca.

17.8 HauBeposiTHEiIIIEe YUCTIO HACTYIIIICHUS COOBITHH.

Paznen 18. Ciydaiinple BenMYMHBI. 3aKOHBI paclpeesieHusl CIy4alHbIX BEJIUYMH, UX UYHUCIIOBBIE
XapaKTePUCTHKHU. 3aKOH OOJIBIINX YUCEIL.

18.1 Cnyuaiinele BenuuuHbl (CB) auckpernbsie u HenpepbiBHbIE. DOpMBI 3aKOHA pacnpeneieHus
TucKpeTHOW ciy4aitHoi BenmmuuHBl (JICB): psiag ¥ MHOrOyroJbHMK pacmupeneiacHus, (yHKIUS
pacnpeneneHus, aHAIUTHYECKOoe 3ajaHue. QDopMbl 3aKOHA PpACHpPEIEIECHHUsS HENPEPHIBHOU
ciyyaitnoit Benmumunabl (HCB): dyHKIIMM 1 IIIOTHOCT pacipeeseHus, UX CMBICT, CBOMCTBA.

18.2 OcHoBHBIE uuCIIOBbIE XapakTepucTuku CB: Monma, mMeauaHa, MaTEMaTHUECKOE OXKUIAHME,
nucniepcusi. IX cBoOWCTBa, BRIUUCIUTEIbHBIC (POPMYIIBI, CTATUCTUICCKUNA U MEXAaHUYECKUA CMBICII.
BepositHocTs CB npuHATE KOHKPETHOE 3HAUEHUE U MONACTh B UHTEPBAJ.

18.3 Kmaccuueckue 3akonbl pacrmpeaenenus [ICB: Oomnommanbhbiii, [lyaccona (3akoH pemkux
SIBJIGHUH) TEOMETpPUYECKOE M  THUIIEPreoMeTpudeckoe  pacmnpeneneHue. MXx — OCHOBHbIE
xapakTepucTuky. [Ipumepsl 3a1a4, NPUBOASIINX K YKa3aHHBIM PaCIpEeeICHUSIM.

18.4 3axons! pacnpenenenuss HCB: paBHOMepHOe, MOKa3aTEIbHOE paCHpeesIeHNe, HOPMaJIbHbII
3aKkoH pacnpezaeneHusi. OcHOBHbIe xapakTepucTuku. Cdepa NpUMEHUMOCTH YKa3aHHBIX 3aKOHOB.
18.5 BeposTHOCTH momafgaHusi HopManbHO pacnpeaeneHHo CB B 3amannblii uHTEepBan. [Ipasuio
TPEX CUIM.

Pa3znen 19. JIsymepHas citydaiiHasi BEIUYHHA.

19.1 TloHsiTHE MHOTOMEPHOI TUCKPETHON U HEMPEPBHIBHOM ClydallHOW BeIuyuHbL. DOpMBI 3aaHUA
3aKOHA pACIPEIECICHUS ABYMEPHOW IUCKPETHOM CIIy4yalHOM BEJIWYMHBI U €€ COCTaBJISIOLIUX.
OCHOBHBIE XapaKTEPUCTHUKHU.

19.2  ®yHkuus pacupeleneHus JByMEPHOM Cy4yailHOW BEIMYMHBI U €€ CBOMCTBA. BeposTHOCTH
MONacTh B 33/IaHHYI0 00JacTh. [IIMOTHOCTH pacmpeneneHuss IByMEpHON HEMPEpPhIBHOW CITydaitHOM
BEJIMYMHBI, €€ CBOMCTBA. 3aKOHBI PacIpeleleHHs] COCTABIIAIOMNX. OCHOBHBIE XapaKTEPUCTHKHU.

19.3  VYcioBHBIE 3aKOHBI PACTIPEICIICHUS U UX XapaKTEPUCTUKH.

19.4  Tlonsatue o koppenaunonHoi 3aBucumoct CB. Koppensunonnsiii MoMeHT, K03 duriueHt
KOPPEJSLNH, UX CBOMCTBA. Y CJIIOBHUSI HE3aBUCUMOCTH CITyYailHbIX BEJIUYHUH.

19.5 KosddunueHt koppensimuu, KOPpPEIsIMOHHOE OTHOIIEHWE, WX CBoiicTBa. JIMHEWHas u
HeJIMHeHasa koppenanuu. Ouenka TecHOTHI cBsizu CB.

19.6  Perpeccun. YpaBHEHHE JMHHMU perpeccuu. BpiOopouHbIl K03()(UIMEHT KOppEemsaIuH,
ypaBHEHUE JUHEWHOU perpeccun. KoppensiiimoHHOe OTHOIIEHUE.

19.7 HopmanbHblii 3aK0H pacnpezeneHus Ha miockoctu. HopmanibHas koppemnsus.

Paznen 20. Marematuyeckast CTaTHUCTHKA. CraTucTuyeckue METOIBI 00paboTKu
9KCIIEPUMEHTAJIBHBIX JAHHBIX U PUHATUS PELIEHUI. DJIEMEHThI TEOPUU KOPPESALIUNI.

20.1 TIlIpenmer wmaTeMaTHYECKON CTaTUCTUKH. [eHepasibHas COBOKYMHOCTh. BniOopka.
Cratuctuueckuil psa. OMnupudeckoe pactpenencHue. [lonuron n rucrorpamma.

20.2 YucnoBele XapaKTEPUCTHUKH: CpelHEe 3HA4YeHHE, pa3Opoc; MeTonbl umx pacdera. CrocoObl
orbopa, obecreunBaoIe penpe3eHTaTUBHOCTD BEIOOPKHU.



20.3 ToueuHble W HWHTEPBAJIbHBIE OICHKA IApaMETPOB pacHpeNesieHus 1O BBIOOPKE.
HecMenieHHOCTb, COCTOSITETBHOCT, 3(PPEKTUBHOCTH OICHKH. JloBepHTenIbHAass BEPOSTHOCTb U
JOBEPUTENIbHBIN HUHTEPBAI.

20.4 [loBepuTenbHblE HMHTEpPBajlbl AJI1 APAMETPOB HOPMAJIBHO PACHPEICIICHHON CilydaliHOU
BEJIMYHHBI.

20.5 Craructuyeckas mpoBepka runote3. OmuOKN mepBoro ¥ BTOPOro poja.

20.6 Kpurepuii cornacus [Iupcona. [IpoBepka runoressl 0 BUAE 3aKOHA pacipeaeieHus

3.5 TunoBble TeCTOBbIE 3aJaHUA 110 pa3esay/TeMe/TUCUUIIJIMHE

TectupoBaHue MPOBOAUTCS MO OKOHYAHHIO W B TEUEHHE roJia MO 3aBEPIICHUI0 M3YUYCHHUS
JTUCIUIUIMHBL U pa3fena/ TeMbl (KOHTPOJIBL/IPOBEPKA OCTATOYHBIX 3HAHWM, YMEHUH, HABBIKOB W
(wm) ombITa JEATENBHOCTH). KoOMIBIOTEpHOE TECTHPOBAHHWE OOYYAIOIMIMXCA 10 TeMaM
UCIIOJIb3YETCS TPU MPOBEJACHUH TEKYIIETO KOHTPOJIS 3HAHUH 00yUYaONTUXCA.

Tectol popmupyrorces u3 GoHAa TECTOBBIX 33JaHUN MO TUCITUIINHE.

Tect (megarornueckuii TeCT) — 3TO CUCTEMA 3a/IaHUI — TECTOBBIX 3a/IaHUN BO3PACTAIONICH
TPyAHOCTH, crnenududeckoir (Gopmbl, mo3Bossronias 3PGHEKTUBHO H3MEPUTh YPOBEHb 3HAHUM,
YMEHU, HABBIKOB U (HUJIN) OTIBITA ACATEILHOCTH 00yYaIOIUXCSL.

TecToBoe 3aganue (T3) — Bappupylomascs Mo IEMEHTaM COJAEPKAHUSA U MO TPYAHOCTH
€IMHHIIA KOHTPOJIBHOTO MaTepuana, MHHUMAlbHAs COCTABISIIONIAS €JAWHHIA  CIIOKHOTO
(cocTaBHOr0) MEAArorMyecKkoro TecTa, MO KOTOPOl HCHBITYEMbIl B XOJ€ BBIIOJHEHUS TecTa
COBEpLIAET OTAEIbHOE JEHUCTBUE.

®onx TecroBbiXx 3amaHuii  (PT3) no aucHUIUIMHE — 3TO  COBOKYIHOCTh
CUCTeMAaTHU3UPOBAHHBIX JUArHOCTUYECKUX 3a/laHuil — TecToBbIX 3amanuii (T3), paspaboTaHHBIX 1O
BCEM TEMAaTUYECKUM paszjaenaMm (AUJAKTHYECKUM €AMHMIIAM) JUCHUIUIMHBI  (IIPOILIEAIINX
anpo0annio, SKCIEPTU3Y, PETUCTPAIIUIO U UMEIOIIUX U3BECTHBIC XapaKTEPUCTUKHN) CHICIIHPUISCKON
(b opMbI, TO3BOJISIIONIECH aBTOMAaTU3UPOBAThH MPOLEAYPY KOHTPOJIS.

Tunobl TECTOBLIX 3aJaHUM:

3T3 — TtecroBoe 3amanue 3akpbiTol (Gopmbl (T3 ¢ BBEIOOPOM OMHOTO WM HECKOIBKHUX
MPABIJIBHBIX OTBETOB);

OT3 - TtecroBoe 3amaHWe OTKPBITOH (OPMBI (C KOHCTPYHPYEMBIM OTBETOM: T3 ¢ KpaTKuM
pernamertupyembiM oTBeToM (T3 momonmuenus); T3 cBOOOIHOTO W3NMOXKEHUS (C Pa3BEPHYTHIM
OTBETOM B MPOU3BOJIBHON (hopme)).

CTpyKTypa TecTOBBIX MaTepPHAJIOB N0 JUCHHUILINHE

«MarTemaTuka»
Tema B XapakrepucTuka KonuuectBo
Wupukarop COOTBETCTBUU C CopeprxaTenbHbIN 2IEMEHT COJIEPHKATEIBHOTO TECTOBBIX
PITJ 2JIEMEHTa 3ananui, Tumel T3
. 3HaHue
Matpurs! u JeHCTBUS C HUMH. 6-0T3
Omnpenenurens BTOPOTO, 6-3T3
JIuneiinas TPETHETO U N —T0 MOPSAKOB, VMeHue 6- OT3
anrebpa: WX cBOMCTBa. Paznoxenue 6 3T3
MaTpHUIIbI, OTIpeNIeNUTEIS TI0 CTPOKE
OTIpeJIeNIUTEINH, (cTonbiy). O6paTtHas Heiicraue 6—-0T3
CHCTEMBI MaTpHIia —
VK-1.1 ! puLL 6-3T3
Anamusupyer JTIMHEHHBIX IHanme
anreOpanIecKux CucTeMbl THHEHHBIX 6-0T3
TIPOOTIEMHYIO . . 6 —3T3
crTyato ypaBHEHHIA, ypaBHEHHUH, OCHOBHBIE -
METOMBI HX noHsATHs. Pemenue cucteM N
(sanasy) u emel:iml JUHEHHBIX YpaBHEHUI ¢ N Fwene 6-0T3
BBLJIEJIAET €€ P ’ yp 6—3T3
6330BbIC HEU3BECTHBIMU METOJI0M
Kpamepa. Pemenune nuHelHbIX Heiictaue 6 -0T3
COCTaBJISIOLINE.
cucreM MetogoM ['aycca 6 —-3T3
PaccmarpuBaer




pas3ynuHbIe
BapHaHThI
peueHust
npoOIeMHO
CHUTYaIlN
(3amaunm),
pa3pabartbiBaeT
QIITOPUTMBI X
pearu3anin

OIIK-1.4 3naer
OCHOBBI BEICIIEH
MAaTEMAaTHKH,
crocoben
NpeJICTaBUTh
MaTeMaTHYECKOE
OITMCaHuE
TIPOIIECCOB,
HCTIOJB3yeT
HaBBIKU
MaTEMaTHYECKOTO
OIHUCAHUA
MOJIETTUPYEMOTO
mporecca
(oObexTa) st
pelieHus
HH)KEHEPHBIX
3a1a4

3Hanue

Bexkropsl. JIunelinbie 6-0T3
orepalyu Haj BEKTOpaMH B 6 —3T3
TEOMETPUIECKOH opme.
[lonsrue 6a3uca. JlekapTOBEI VMene
SHCMCHTBf KOOPJMHATHI BEKTOPA, JUIMHA 6— OT3
BEKTOPHOH 1 HalpaBJISIOIINE KOCHHYCHI 6 3T3
anreOpel. BekTopa. CKajsipHOe
MPOU3BEICHHE BEKTOPOB, -
BEKTOPHOE M CMEIIAHHOE HAeticteue
NPOM3BEACHUS NX CBOMCTBA 1 6-0T3
KOOP/IMHATHOE BBIPAXKCHHE. 6-3T3
[Ipsimast Ha MIOCKOCTH. 3HaHue 6-0T3
Paznnunbie GopMeI 6 —3T3
ypaBHEHHS NPAMON Ha Ymenue 6— OT3
TUIOCKOCTH. YTOJI MEXKIY 6—3T3
npsaMbeIMU. PaccTosHue ot JHeiictBue 6-0T3
TOUKU JI0 NIPSIMOIL. 6 —3T3
AHanuTHueckas 3HaHue
reoMeTpH Ha [Ipsmast n MI0CKOCTh B 6-0T3
TOCKOCTH I B MIPOCTPAHCTBE. YpaBUHeHI/I}I 6 —3T3
IPOCTpAHCTEE. TUTOCKOCTH ¥ TIPSIMOM B
TIPOCTPAHCTBE. YTOI MEKITY Ymenne - OT3
TUTOCKOCTSIMH. YTOI MEXKIY 6 3T3
TOPSAMBIMH. YTOJ MEXITY
IPAMOM U IIIOCKOCTBIO. JleiicTBue
PaccrosHaue oT ToukH 10 6-0T3
TUTOCKOCTH. 6 -3T3
[penen ¢pynkuH. 3HaHue
OnHOCTOPOHHME TIPEACIIHI. 6—-0T3
Beckoneuno mansie u 6 -3T3
OeckoHeuHO OOJIbIIHIe
(hyHKIMH, UX CBOMCTBA. VYMmenue
OCHOBHBIE TEOPEMBI O 6—-0T3
npenenax GyHKIHH. 6—-3T3
Maremarnyeckne
HEOIPEACICHHOCTH. JHeiictBue
3aMedaTtenbHble IPEeIbl. 6 -0T3
AcuMnTOTHI rpaduka 6 —-3T3
GhyHKIHH.
3Hanue
HemnpepbiBHOCTE QyHKINN B 6-0T3
Touke. OTHOCTOPOHHSIS 6 -3T3
HETIPePHIBHOCTb.
Beenenue B HenpepreiBHOCTh QyHKIIUHN Ha Ymenue
MaTeMaTH4eCKui otpe3ke. HenpepbIBHOCTD 6—0T3
aHaJu3. CJIOKHO M 0OpaTHOI 6—3T3
OnemenTsl Teopun | GyHKIMH. HenpepbIBHOCTB
(byHKIIUH OTHOM 3JIEMEHTAPHBIX (YHKIIUH. JHetictBue
MEePEMEHHOM. Touku paspbiBa GYHKIMH, UX 6 -0T3
KIIaccu(puKaIus 6 —-3T3
IIpowsBoaHas QyHKIINH, €€ 3Hanue 6-0T3
TEOMETPUICCKHIA 1 6 —3T3
MEXaHUYECKUH CMBICII. Ymenne 6—-0T3
Juddepenuupyemoctsb 6—3T3




¢byukiun. CBsizb MEXIY

T PepeHIIIPYEMOCTHIO U
HenpepbIBHOCTRIO. [IpaBuiia
JuddepeHIpOBaHUS
¢dyukiwmii. [IpoussoaHas

Baenenue B 00paTHOH QyHKIMH. 5-0T13
MaTeMaTudeckuit | IIpousBoaHas cioxHOM JleiicTBHE 5-3T3
aHaIN3. ¢ynkyn. Beraucnenne
DJeMEeHTHI TEOPHH | IPOU3BOJHBIX OCHOBHBIX
(hyHKIHMN OTHOM JJIEMEHTaPHBIX (QYHKIHH.
NEPEMEHHOM.
JlewicTBrue
Hduddepennnan Gpynkunu, ero 6—0T3
TreOMETPUYECKHI CMBICI. 6-3T3
YcnoBusi MOHOTOHHOCTH
(byHKIMH. DKCTPEMYMBI
($yHKIMH: HE0OX0IUMOE 1 3Hanue
JIOCTaTOYHBIE YCIIOBHSI. 6- OT3
HawubGonbeniee n HanMeHbIIee 6-3T3
3Ha4YeHHs (PYHKINU Ha
otpeske. MccnenoBanue
BBIITYKJIOCTH Tpaduka Ymenue
¢yskoun. O6mas cxema 5_0OT3
uccie0BaHus (pyHKINT U 5_13T3
MOCTPOCHUs ee rpaduka
320
Hroro 160 - OT3
160 —3T3
CrpyKkTypa UTOrOBOTO Te€CTa MO AUCHUIUIMHE «MareMaTuka
Tema B XapakTepucTHKa KonnuectBo
Wnnukarop COOTBETCTBHH C ConepkaTeIbHBIN 3JTEMEHT COZIEPKATENbHOTO | TECTOBBIX 3a/IaHUH,
PITJ 2JIEMEHTa tunsl T3
Marpuupl 1 AeficTBUs € 3HaHMe 8-~ 0T3
HuMu. Onpenenurenu 8 —3T3
ncinas nopaAkon, it croficTaa, Yeme 8-0T3
anreopa: P PARKOB, ’ 8 -3T3
A3JI0’KEHHE OTIPENIEITUTEINS 110 —
MaTpHLIBL, crpoke (cTonbiry). O6parHas Heiictaue 8- 0T3
OIIPEACIINTECIIN, MaTpHIa 8 —-13T3
CHCTEMBI
YK-1.1 JIMHEUHBIX CucTeMbl TUHEHHBIX S 8 -0OT3
Anamisupyer anrebpandecKux 7 8-3T3
HpoBEMHyI0 pan ypaBHEHHI, OCHOBHBIE
crTyanio YpaBHEHHH, TIOHSATHS. Pemenne cucteM N VMeHue 8~ OT3
(sanay) 1 METOJIBI UX JIMHEHHBIX ypaBHEHUH ¢ N 8 _3T3
BELICIHCT e peleHus.. HEH3BECTHBIMU METOZIOM _
6a30BBIC Kpamepa. Pemenne nuHeiHbIX HeiicTBne 8§ - 0T3
COCTABIIAIONLIC. cucreM MetonoM I"aycca 8 —3T3
PaccmarpuBaer Bekropel. JInneiinbie 3HaHue
pasiyHbIe oTiepanyy HaJ BEKTOPAMH B §-0T3
BapUaHTHI reoMeTpuueckoii hopme. §-313
peueHus IMonsitue Gasuca. [lekapToBbl VMenne
npoOneMHO OneMeHThI KOOpAMHATHI BEKTOPA, ATHHA 8-0T3
CUTYyalHH BEKTOPHOMU U HaIpaBJIAIOIUE KOCUHYCBI 8-3T3
(3amaun), anreGpsl. BekTopa. CKanspHoe _
paspabarbiBact MPOU3BEICHIE BEKTOPOB, HeticTue
AITOPUTMBI X BEKTOPHOE M CMEIIaHHOE 8- OT3
peau3alin MIPOM3BEACHUSI UX CBOICTBA 1 8-3T3
KOOPJMHATHOE BBIPA)KCHHE.




OIIK-1.4 3naetr
OCHOBBI
BBICIICH
MaTEMAaTHKH,
crocoben
MIPEIICTaBUTh
MaTeMaTHYECKO
€ OIMcaHue
MIPOLIECCOB,
HCTIONIB3YET
HAaBBLIKA
MaTeMaTHIECKO
r0 ONMHMCAHUS
MOJICJTUPYEMOT
0 TIporecca
(oOBekTa) mIst
peteHus
HWHXCHEPHBIX
3a1a4

[Ipsmast Ha TIOCKOCTH. 3HaHue 8§-0T3
Paznnunble popmsl 8§ -3T3
ypaBHEHUS NPAMOM Ha Ymenue 8-0T3
IUIOCKOCTHU. YTOJI MEXTY 8§ -3T3
npsiMbIMH. PaccrosiHue ot JHeiictBue 8-0T3
TOUYKHU 10 NPSIMOM. 8§ -3T3
AHanuTHuecKas
[Ipsimast 1 MIIOCKOCTD B 3HaHue
FEOMCTPIUT Ha MPOCTPAHCTBE. Y paBHEHUS §-0OT3
TUTOCKOCTH U B poctp - > pasl 8-3T3
IUIOCKOCTH U TIPSIMOH B
HPOCTPAHCTBE.
IIPOCTPAHCTBE. YTOJI MEXAY YMmenue 8~ OT3
IUTOCKOCTSIMH. YTOJI MEXLY 3_3T3
HIPSAMBIMH. YTOJI MEXKIY
IPSAMOI1 U TUIOCKOCTBIO. HelicTBue 8 —OT3
Paccrosinue ot Touku 10 B
8 8 -3T3
TUIOCKOCTH.
[Mpenen ¢pynkyy. 3HaHue
OIHOCTOPOHHUE MPEIETIHI. 8§-0T3
beckoneuHo Maibie 1 8-3T3
OecKOHEYHO OOJbIIHIe
(yHKINHU, UX CBOCTBA. Ymenue
OCHOBHBIE TEOPEMEI O 8§ -0T3
npenenax GyHKIHH. 8§ -3T3
Maremartuyeckne
HEOIIPECIIEHHOCTH. JHeiictBue
3ameuartenbHbIe IPeAeIbl. 8§ -0T3
AcuMITOTHI rpaduka 8-3T3
($yHKIMH.
3HaHMe
HenpepsiBHOCTE QyHKIINH B 8 —0OT3
Touke. OTHOCTOPOHHSIS 8 —3T3
HETIPEPBIBHOCTB.
HenpepsIBHOCTE pyHKIMHU Ha
Baeerie B pep Gynxn VYMenue
N oTpeske. HenpepbiBHOCTD 8§-0T3
MaTreMaTHYeCKUi N N
CJIOKHOM 1 00paTHOM 8-3T3
aHaJIM3.
¢ynkimu. HenpepsIBHOCTH
DJIeMEeHTBI TEOpHH N =
o o 9JIEMEHTAPHBIX (DYHKIUH. Heiictaue
¢byHKuuMi ogHON 8§ -0T3
. Touxu paspbiBa QYHKINH, HX
MIEPEMEHHOM. 8 —3T3
KIaccu(uKaIus
3HaHMe
[IpousBoanast pyHKIMH, €€
reOMETPUUECKUN U 8-0T3
MEXaHUYECKUU CMBICTL. 8§ -3T3
Juddepenunpyemocts
HKuuu. CBS3b Me
(ymcu Y Ymenue
UG GepeHIPYEMOCTRIO 1
HeTpepsIBHOCTRIO. [IpaBuia 8§-0T3
g hepeHITIPOBaHUS 8§ -3T3
¢bynkui. [IponsBonnas
oOpaTHOH GyHKIHH. "
P (ymxn N HeiictBue
ITpousBoaHast CI0KHOM
¢byHnkiyy. Beruncnenue 8§ -0T3
IIPOU3BOIHBIX OCHOBHBIX 8§ -3T3
3JIEMEHTAPHBIX (YHKIIH.
HaHU
Huddepennnan pyHKIHH, €T0 3 ¢
JuddepeHnmanbH | reOMETPUIESCKI CMBICIT. 8-0T3
0€ MCUHCIICHHE VY cnoBusi MOHOTOHHOCTH 8-3T3

(dbyHKIMK OTHON

GbyHKIMH. DKCTPEMYMBI




YK-1.1
AHanusupyer
npoOJIEMHYIO
CHUTYaIHIO
(3amauy) u
BBIJICTISIET €
6azoBble
COCTaBJISAIOLIHE.
PaccmarpuBaer
pas3yIngHbIe
BapHaHTHI
pemeHust
poOIeMHON
CUTYaIlN
(3amaun),
paspabatrbeiBaeT
AJITOPUTMBI X
peanu3am

OIIK-1.4 3naetr
OCHOBBI
BBICIIICH
MaTEMAaTHKH,
crocob0eH
TIPEIICTaBUTH
MaTeMaTHYECKO
€ OImhcaHue
MPOLIECCOB,
UCTIONIBb3YET
HAaBBLIKHA
MaTeMaTHIECKO
r0 ONMHUCAHMS
MOJICITAPYEMOT
0 TIporiecca
(oOBekTa) ISt
peuIeHus
HWHXEHEPHBIX
3a1a4

HepEMEHHOM. (byHKIMA: HEOOX0JMMOE U Ymenue
JIOCTaTOYHBIE YCIIOBHSI. P
HawuGonbniee u HanmeHbIIee B T
3HaueHHs PYHKIIHH, 8 -3T3
nudpepeHIIpyeMoii Ha
otpeske. MccnenoBanue
BBIITYKJIOCTH Tpaduka JleiicTBHe
¢ynkunu. Toukn nepernda. 8- 0T3
O0mas cxema uCCIeT0BaHHs 8 —3T3
(YHKIWU ¥ TOCTPOSHHS ee
rpaduka
JlewicTBre
DKcTpeMyMbl QyHKINH IBYX 8-0T3
NepeMEHHbIX, HEOOXOUMBbIE U 8-3T3
JIOCTaTOYHBIE YCIIOBHS
3HaHue
CYLIECTBOBAHMUS IKCTPEMyMa. 2 —0T3
Y CIOBHBIHN 3KCTPEMYM.
8 -3T3
Oynknus Jlarpanxa.
Hammensiee n Hanbonpmiee VMeHIe
3Ha4YCHUS PYHKIHUHU B 8 —0OT3
3aMKHYTOH 00J1aCTH. 8 - 373
HeiictBue
Juddepenunansueie
YpaBHEHHsI IEPBOTO MOPSIIKA. 8 -0T3
3amaya Komm. OcHOBHBIE 8-3T3
KJIACChl YPABHEHUH,
HHTETpUpYEeMbIC B 3HaHue
KBaJparypax: c 8- 0OT3
pa3aeIAoIIMUCS 8-3T3
NIEPEMCHHBIMI, OHOPOJHEIC, VMoHIe
JIuHelHble, bepHyu. 8-0T3
8 -3T3
HeiictBue
KpuBonuHeiiHbIe HATETpans I 8-0T3
u Il pozia, ux cBOicTBa N 8 -3T3
Kparnsie,
KPUBOJIMHEHHBIE BEIAHCIICHHC.
P I'eomerpuueckue u 3HaHue 8-0T3
WHTETPaJIbI. 8 —3T3
MEXaHWYECKUE NPUIIOKECHUS
KPUBOJIMHEIHBIX HHTETPAJIOB. Vmenue 8-0T3
8 —3T3
Huddepenunancaeie HeiictBue 8~ OT3
YpaBHEHHUSI BBICIINX 8 _3T3
MOPSIAKOB. Y paBHEHUS,
OITyCKaIOIINe TOHMKEHHE 3HaHue
Hduddepennuansu Aoy e o 8-0T3
nopsiaka. JInHelHble
bl€ ypPaBHEHUS U 8-3T3
OJTHOPOTHBIE
CHCTEMBI.
nuddepeHIanbHbIC YMmenue 8~ OT3
YPaBHEHHS C MOCTOSTHHBIMHU
8 -3T3
K0d(hpUIHEHTAMH.
. JeticTBue 8 -0T3
OrnepannosHoe Omnpenenenne U300paKeHUN 3373
HCYHCIICHHE. (GYHKIHI 10 UX OPUTHHAJIAM. 3
HaHHE 8§-0T3
IIpeo6pazoanme | CriocoObl BOCCTAHOBIEHMS 3 _3T3
. OPHUTHHAJIOB MO
Janraca P Ymenne 8§-0T3
[pumenenue n300paKEHHIO. 2 —13T3
npeoOpa3oBaHusL "
Hznna}:: a s Permenne JeiictBue 8§-0T3
nud depeHIaIbHBIX 8§ —3T3
peueHuns .
b beperaTEH YPaBHEHUN U CUCTEMBI 3HaHue 8§-0T3
. nmuddepeHmansHbIX 8§ -3T3
bIX YPaBHEHUHU .
YpaBHEHUH ONEepaluOHHBIM Ymenue 8-0T3
METOJIOM. 8§ -3T3




YK-1.1
AHanuzupyer
MPOOIEMHYIO
CUTYAIIHIO
(3amauy) u
BBIJICIISICT €€
0a30BEIC
COCTABJISIOLIHE.
PaccmatpuBaer
pasiinuHbIe
BapHUAHTHI
peleHus
mpoOIIeMHOM
CUTYyaIlUU
(3amaun),
paspabaTbIBacT
ANTOPUTMBI UX
peanu3aiuu

OIIK-1.4 3naer
OCHOBBI
BBICIIEH
MAaTEMAaTHKH,
crocoben
MIPEICTABUTH
MaAaTEMaATUYICCKO
€ OIHCcaHue
TIPOIIECCOB,
HCTIOJIB3yeT
HaBBIKU
MaTeMaTHYECKO
0 OIIMCAHUS
MOJICITUPYEMOT
0 mporiecca
(oOBexTa) s
peleHus
I/IH)KeHepHBIX
3a1a4

DIeMeHTBI DyHKITMOHATILHBIE PSIJIBI. HeiictBue 7_0T3
¢yHkoHanpHOr | O67aCTh CXOAUMOCTH, 7_3T3
0 aHanu3a. METO/IBI €€ OTIPEICIICHUSI.
Yucnossle CBolicTBa paBHOMEPHO 3HaHMe 2 —0T3
(YHKIMOHAJBHBIE | CXOJSIIUXCS PSJIOB. 3_13T3
PAIBL Crenennsbie psinsl. Teopema
Abens. nTepBan u obnacth 8~ OT3
CXOAMMOCTH CTETICHHBIX 3_13T3
pSIOB. Ymenue
. 3HAKOMOI0KUTENbHBIE PSIBL. Heiictere
I'apmonnueckuit P 7-0T3
JlocTtaTo4HbIC IPU3HAKH 7_3T3
a"anu3. Psael -
Dypse CXOJMMOCTH
ypre. 3HAKOIIOJIOKHUTEIbHBIX PAIOB. 3HaHMe 8§ -0T3
YpaBHeHUs
. 3HAKONIEPEMEHHBIE PSIIBL. 8 -3T3
MaTeMaTHIECKOH
- 3HaKOYepeIyIOIINe PSIbL. VMenune 8- 0T3
’ [Tpu3nak JleiGHmIA. 8 —3T3
HeiictBue
Tonstue GyHKIHH 7-0T3
KOMILIEKCHOT'O TIEPEMEHHOTO. 7-13T3
JlelicTBuTeNbHAS U MHUMAsI
4acTh. DIIEMEHTApHBIE 3nanne
KommutekcHbie F— CBOII;ICTBa 8§-0T3
YHCIa. Y ’ : 8§ -3T3
. | Ilpexen, HETPEPEIBHOCTD U
Teopus ¢pyHKIHI
o nudbepeHIHpyEeMOCTh Ymenue
KOMIIJICKCHOU 8§ -0T3
. (YHKINN KOMIUIEKCHOTO
MCPEMCHHOMU: 8 -3T3
MEPEMEHHOTO.
muddepeHImpoBa
HUE, Boruetsl. Berunciienue JetictBue 7-0T3
UHTETPUPOBAHKE, | BBIYCTOB OTHOCHUTEIHHO 7-3T3
BBIUCTHI. NOJIOCOB PAsIMHBIX 3Hanme 38— 0T3
MOPSAKOB, HEYCTPAHUMOM 3373
ocobenHocTH. Berancienue
HHTErpanoB ¢ TOMOIILIO Ymenne 8§-0T3
BEIUCTOB. 8 —3T3
HMCKpETHAs HWCTBU -
CKpeTHa eificTBHe 7-0T3
MaTeMaTHKa: . 7-3T3
Anrebpa coOBITHIA,
JIOTHYECKHe . 3HaHue 8§-0T3
KIaccupuKanus coOObITHIA B
HCYUCTICHUS, 8§ —3T3
TEPMHHAX TCOPHUU
DJICMEHTET BEPOSATHOCTEH U TCOPUH Ymenme
KOMOMHATOPUKH U p p 8-0T3
MHOECTB.
TEopHUH 8-3T3
MHOYECTB.
OneMeHTapHas Teopust JHeiictBue 7-0T3
BEPOSITHOCTEH U ee 7-3T3
MaTeMaTH4eCKHE OCHOBBI: 3HaHue 8§-0T3
pa3IMYHBIC ITOAXOJBI K 8§ —-3T3
. OTIPEJICIICHNIO BEPOSITHOCTH YMmenue 8§-0T3
CrnyuaiiHbie
COOBITHSI. 8§ —3T3
COOBITHSL. "
JlewicTBrue
DneMeHTapHas
TeopeMbl CIOXKEHUSI U 7-0T3
Teopust o
N YMHOXEHHUS BEPOSITHOCTEH. 7-3T3
BEPOSATHOCTEU U
ce VY CIIOBHBIE BEPOSTHOCTH.
dopmyrna noaHoM 3Hanue
MaTeMAaTHUCCKUE
BeposATHOCTH. DopMyIIBl 8-0T3
ocHOBBL. CxemMa 4
Baiteca. [locnenoBarenbHOCTh 8§ -3T3
bepuynnu. .
HE3aBUCHMBIX UCTIBITAHUI
bepuynnu. ®@opmyna YMenue
Bepnymmu. [TpenensHpie 8-0T3
TeopeMbl B cxeme bepHym 8-3T3




Maremaruueckass | OCHOBHEIE YHCIIOBBIE Heiicraue
CTaTUCTHUKA. XapaKTEePUCTUKH CITydailHbIX 7-0T3
CraTucTU4ecKue BEJIMYUH: MOJIa, MEIMAHA, 7 -3T3
METOIbI MaTeMaTHYECKOE OKHUIaHUE,
00paboTku JTUCTICPCHS, X CBOUCTBA. 3Hanme
sKcrepuMeHTanbH | CTaTUCTHYECKIE METOIBI
BIX JaHHBIX U 00paboTku 8-0T3
TIPUHSATHSL 9KCIICPUMCHTAIBHBIX TAHHBIX. 8-3T3
pELIeHUH. CTaTHCTHYSCKUE METOIBI
OneMeHTsI Teopuu | 006paboTKH VMeHue 8-~ 0T3
KOPPETISIIHiA. 9KCIIEPUMEHTATbHBIX JTaHHBIX. 8 —3T3
> 1040
Htoro mno AUCIUILIMHE 520 - OT3
520 —-3T3

K Tecty 00s13aTeJIbHO JOJKHO NMPUJIATATHLCA ONMMCAHME TPeOOBAHMIA, BBHINOJHEHUE KOTOPBIX
HGOGXOI[I/IMO AJI1 YCIICIIHOT'O BBIIIOJIHCHUSA TCCTa (TeMaTI/IKa TECTA, NCPCUYCHb 3HATb, YMCTb, BJIAACTh,
BUJIBI ¥ KOJIMYECTBO MPEIbIBISIEMbIX O0yUaroleMycsl TECTOBBIX 33/JaHUI; MPOXOAHON Oail; KpUTepuu
OLCHKHU; HOpPpMa BpPCMCHHU, HAOIMOJHUTCIBHBIC TpGGOBaHI/IH, BKJIrO4asd HCOGXOI[I/IMOCTB HUCITIOJIb30BaHUA
CIIPaBOYHBIX TAOIHI] ¥ TIPOY.).

[IpenonaBaTens BrpaBe MPEIyCMOTPETh TECTHI A CAMOKOHTPOJIS OOYYaIOLIUXCs MO pasjeiam
TUCIUTIINHBL, cpopmupoBaB ux u3 wmarepuasioB DT3 gucrumniauael. TpeboBaHus K Tectam s
CaMOKOHTPOJIAA aHAJIOTUYHBI TpGGOBaHI/IHM K UTOT'OBBIM TECTaM IO CEMECTPAM U TCCT IO TCMaM.

IIpumep Ttecta mo pazmeny 2. JluneiiHas anreOpa: MaTpHLbl, ONPEACTUTEIH, CHUCTEMbI
JMHEHWHBIX aNreOpandyecKux ypaBHEHUM U METO/bI X PEILICHMS.

1.0OnpenenuTens TPETHEro MOpsIAKA — ATO ..., PABHOE

a1 4o a3
= et F oo
a o0 o0
2. Marpuna | 0 b O | Ha3bIBaeTCA . . ...
0 0 ¢

OHa OyzeT eqUMHUYHOM, eCTIU @ = ...= ... = ... .

3. Cucrema JIMHEHHBIX YPaBHEHU HA3bIBACTCS OMPEIACIICHHOM, €CJIM OHA UMEET

3 4 6
4. Kakoli u3 onpenenuTene BIsSeTCs MUHOPOM MaTpPHIIbI ) 7 :
2 3 3 4 4 3
o
Dg sp s o 9 s
5. Omnpenenurens MaTPUILBI ; _4 pasen: a) 10, 6)-2, B)-10, r)6.
3 1 4
6. Omnpenenurens matpunsl | 0 —2 8 | pasen a) 0, 6)-30, B)-10, r)6.
0 0 5

7. Marpuna B HaseBaeTcs . . . . .. JUISL MaTpULbl A, ecu BelllosiHAeTcs ycnoBue BA = AB =E.



*

10.

11.
12.
13.

14.

15.

16.

17.
18.
19.

20.

21.

22.

23.

CucreMa TMHENHBIX YPAaBHEHUN HA3bIBACTCS . . . . . . . , €CJIM OHA HE UMEET PEUICHU.
YroObl HaliTH MaTpuly X U3 ypaBHeHHs XA = B, Hy)XxHO 00e yacTu ypaBHEHHUSI YMHOXHTb .
-1
. Ha A"

2 35
Marpuua, TpaHCIIOHUPOBaHHAs K MATPHULIE | , IMEET BUJ
2 7 7 2
532
a3 1|, |1 3 B)617
56 6 5
Cucrema JIMHEHHBIX YpaBHEHUI HA3bIBAETCS COBMECTHOM, €CIIM OHA UMEET ... .... pelLeHue.

CucreMa TMHENHBIX YPAaBHEHU HA3bIBACTCSI HEONPEACICHHOM, €CITM OHA UMEET ...
['maBHYIO quaroHaib KBaApaTHOW MATPHUIBI 4-TO MOPSIKA COCTABISIOT DJIEMEHTHL: a) a2, 0)
an, B)a, T)ass, 1) an, €) a43, X) asa.

3 1 9 3
A=|0 -1|, B=|0 3 |.BepHno iu paBenctso B =3A?
2 1 6 -3

Kakoe u3 yTBep)aeHUI BEPHO: a) €CIU K DJIEMEHTaM OJHOW CTPOKH OIPEACIIUTENS TPHOaBUTh
COOTBETCTBYIOIIME AJIEMEHTHI JPYTOM CTPOKH, TO MOIYUUTCS ONPEACTUTENb, PABHBIM HYJIIO; 0)
€ClIi B OMpEeNIUTeNe €CTh JABa MPOMOPLUUOHANBHBIX CTOJIOA, TO OH paBeH HYJIO; B) €CIH
SJIEMEHTHI T'JIaBHOU AuaroHajiv OMNpCACIIMTCIIA PABHBI HYJIIO, TO OHNPCACIUTCIIL TAKKC PAaBCH
HYJIIO.

Cucrema Has3pIBaeTcs . . . . . , €CJIM OHA UMEET PEILICHUE.
al 1 ool
OmnpenenureneM ... MOPSAIKA HA3BIBAETCH . . . . , PABHOE =] s
KBagpartHast MaTpuiia ©MeeT 0OpaTHYIO TOTIa M TOJIBKO TOT/a, KOTJa €€ . ... HE paBeH . . . .
CucreMa TMHEMHBIX YPAaBHEHU HA3bIBACTCS . . . . , €CJIM OHA UMEET €IMHCTBEHHOE PEUICHHUE.
1 20 -1 0
P 00000 )4, 6)3, B)2, 1)l
aHT MaTpPUILIbI paBeH: a) 4, , B)2, r)l.
0 00 4 -5
000 0 O
-1 0
3anumure matpuny B, ecnu B'=| 2 3
1 -4

B Kakux U3 nepeurcieHHbIX CIIy4aeB ONpPeaesIUTeNb PaBEH HYI0?

a) CymMMa 3JIeMEHTOB KaKOH-1100 CTPOKHU ONpEeeTuTeNs paBHa HYJIIO;
0) 2JIEMEHTHI KAaKOT0-TH00 CTOJIONA ONPeIeTUTENs paBHBI HYIIIO;

B) COOTBETCTBYIOIIME 3JIEMEHTHI IBYX CTPOK MPOMOPIIMOHAIBHBL;

I') Ha [VIABHOW JIMaroHaIM ONPENEIUTENs CTOAT OJHU HYJIH;

1) COOTBETCTBYIOIUE 3JIEMEHTHI IBYX CTOJIOIIOB PaBHBHI.

XN+2x%+xm—x =2
UccnenoBars u peminuTh CUCTEMY JIMHEHHBIX YPaBHEHUM 2x+4x%+x-2x)+ x5 =4
X +2x%— X+ X5 =2

[Ipumep uTorosoro tecra



1. JIBe cucTteMbl Ha3bIBAIOTCS SKBUBAJIECHTHBIMU (PAaBHOCWIBHBIMHM ), €CJIA KAXAOE . . . . OJHOMN
U3 HUX SIBJISIETCA . . . . IPYTOH U . . . .

2. Hai 0366612123

. WTHU TIpON3BEICHU . .
POTEPEAE® 0 4) 1 -1 0
3 13 3 0 3 12 1 1 22 -210
a)0006)4_4013)2_20;[)040_400
b b O O O b .
4 -4 0

3. «YpaBHEHHEM JIMHUU Ha IUIOCKOCTH HasbiBaeTcs paBeHcTBO F(X, y) = 0, koTtopomy
YAOBJIETBOPSIOT ... ... Toukd M(x, y), ... JMHUU, U HE YJOBIIETBOPSIOT ... TOYEK, ... ...
JTUHWM.)»

4. YtoOBl COCTaBUTh YypaBHEHHE KaKOTO-TUOO TEOMETPUYECKOTO OOBeKTa, HYXHO: 1)
OTIPEACTUTh €r0, KaK MHOXKECTBO TOUYEK, O0JIAMAIONUX ... ... ... ;2) 910 ... L. 3amnucaTh B
BHJIC CHMBOJILHOTO paBEHCTBa; 3) 3amucarth ... ... C IOMOUIBIO ... TEKYIIEH TOUKH.

5. Ilycts Siu S, HAINpaBJSIOIHe BEKTOPhI MpsiMbIX |1 1 |2, M - Touka. Kaxxaomy ycioBuio
1) - 4) mocTaBbTE B COOTBETCTBHE PACTIONOKEHHE MPSIMBIX @) - T) OTHOCUTEIIBHO JIPYT JApyTa:

6. =l pa pa
a 1 SLS,
7. 6) i N I
b. 2)M€EIl, M€l
8. B)liLl
9. 1)l . 3) MEL,MEL, S5,
d 4 S8,
6. YpaBHeHHME IUIOCKOCTH, OTCEKaromed Ha koopamHaTHbIX ocsx OX, OY, OZ orpeske
COOTBETCTBEHHO paBHbIE 3, -2, -5, UMEET BUJ
Y4 x Yy Z
a) 3x—2y-5z=1; 6 i—l——:h B) —————— =0;
) 4 Y3727 '3727

n) 3x—2y-5z=0

7. Mamer mpamee: 1) 3X+2y-1=0, 2)3x-2y+6=0, 3)6x—-4y-7=0, 4)
5X=5y+2=0, 5)8X+9y—-2=0, 6)—2X+3y+2=0. Cpenu nux spusiorcs
(mepeuncianuTh HOMEPA)

napauieTbHBIMU ;

MePIEeHIUKYISIPHBIMU

8. BeKTOpHOE MPOM3BEICHNE BEKTOPOB & b — 3T0:

p— /\_
1) uucio, pasuoe | ||b|sin(a , b);



p— /\ p—
2) umcio, pasuoe |a ||b|cos(a ,b);

3) BEKTOp, NEPICHANKYJISIPHBIN U BEKTOPY a,u BEKTOPY b.

—

9. ....npoussenenue a - -C B koopaMHATHON (opMe PaBHO
dy 4dy, d, i j Kk
a) |by b, b,[; 6)a, b, c.f; B abe +abie, +ab,e,.
Cx €, €, a, by ¢,

10. Yucno, paBHOE TIPOM3BEICHHIO JUIMH BEKTOPOB d M [ Ha KOCHHYC yIiia MeXIy HHMH,
Ha3bIBACTCH ... ... 3TUX BEKTOpOB. O003HAUAETCs 3TO YUCIIO

a)(a,b), 6)a-b; s axb; r a+b; masb.

11. Ykaxure GyHKLHUIO, 00JIaCTh ONPEAEICHUs KOTOPOH — MPOMEXKYTOK (-00; -2).

-3 1 2+X
1 =, —; 2 = ;03 =1 2); 4 =4 .
)Y ,/2+X )Y (x+2)’ )y =lg(x+2) )Y 1/4+X2

12. Vxaxure QyHKLIHUIO, 00J1aCTh 3HAYCHUN KOTOPOH SBISETCS MHOXKECTBO (-00;+00).

. 1
) y=x:  2) y=x2: 3) y=tgx: 4) y=——.
)y )y ) y=1g )y Ux

13. ®ynkuust f ompeneneHa B HEKOTOPOW OKPECTHOCTH Touku a. Ecnmu ansg moboro & >0
cymecteyer o >0, Takoe, 4TO Ui J0OOOr0 X, YAOBJIETBOPSIOUIETO HEPABEHCTBY
O<|X—a|<5 CIIE/IyET, YTO f(X)|<6‘,TO

Dlimfeo=a; 2)lmf()=0; 3) limf(=c0; 4) limf(x)=a.

n
n
14. IIpenen nocnen0BaTeIbHOCTH € OOLIMM YIEHOM a, = (—2j paBeH:
n-+

e, 2)l/e; 3) 1/e%  4) 1/e.

JX-1-3

15. 3nauenue lim —————— paBHO
x>0 Xx—10
1 2 1
H—; 2)=; 3)—; 4L
) 5 ) 5 ) p )
X’ —5X+6 %2
16. ®ynkuus f(X) = X—2 P HEeIpepbIBHA Ha BCEH YMCIOBOW OCH, €CIIU a
a npu X =2
paBHoO:
-1, 2)2; 3)0;, 4)3.
y x* +3x-12
17. YpaBHeHHE HAKJIOHHONH aCHMOTOTHI TpaduKka QyHKIUN Y = a5 UMeeT BUJ
X+

1) y=x-2; 2) y=—x-1; 3) y=x+1; 4) y=2x+1.



18. YpaBHEeHHE KacaTelbHOW, MPOBEACHHOW K TpaduKy KpPUBOH, 3aJaHHOW YpaBHCHHEM
2y-Iny = x B Touxe (0;1), mmeer Buz

l)y:lx+1 2) y=2x+1 3)y:1—lx
2 2
X
4) y=1-2x S)y=—
2
(x—1)°
19. OyHKIMA Y = ﬁ BO3pacTaeT B HHTEpBaJe
X+
1
D) (42 2 (0;5) 3) (2:4) 4) (4:6) 5) (6;0)

2
20. Yucio Todek 3kcTpeMyMa (GyHKIHH Y = X -€ X paBHO

1)1 2)2 3)4 4)3 5)5

21. Touka A(I;3) sBIsETCSA TOUKOM meperu6a kpupoii Y = ax’ +bx’*, ecrn
1) a=-15 b=45 2)ya=-1; b=4 3)a=-2; b=1
4)ya=-1; b=25 5)a=-1;b=25

22.  Ecmn y ¢ynkuuu f(X) B Touke X, nepBblii auddepeHIMan paBeH Hyl0, a BTOPOH

nuddepentman npu dX # 0 MONOKUTENEH, TO TOYKA X,

1) sBnsieTCS TOUKOM MakcUMyMa

2) SBISIETCS TOUKOW MUHHUMYMa

3) He sBisIETCA TOUKOM IKCTpEMyMa

4) NpuHAAJIEKUT UHTEPBATy BO3PACTAHUSA

5) npuHAICKUT UHTEPBAITY YObIBAaHUS

3.6 IlepeyeHb THUNOBBIX MPOCTHIX NPAKTHYECKUX 3aaAHUI K 3a4eTy

1. B maptuum u3 10 neraneir 7 crangaptHeiX. HailTh BEpOATHOCTh TOTO, YTO CPEAM IIECTH B3STHIX
Haynady geraneil 4 CTaHIapTHBIX.

2. OTaen TeXHUYECKOTO KOHTPOJISI OOHAPYKHIT 3 HECTaHIAPTHBIX JACTaIM B TapTuH u3 80 ciryyaitHo
oroOpaHHBIX JeTaneil. OmnpeaenuTh OTHOCHUTENBHYIO YacTOTy TIIOSBICHUS HECTaHJIAPTHBIX
JeTajieH.

3. Ha niockocTH HadepyeHbl J1BE KOHLEHTPUUYECKHE OKPYKHOCTH, paanychl KOTOpbIX 5 u 10 cm
COOTBETCTBEHHO. HailiTu BepOATHOCTH TOTO, YTO TOYKA, OpolIeHHAas! HayAayy B OOJBIION KPYT,
MornajaeT B KOJIBLIO, OOpa3oBaHHOE IMOCTPOSHHBIMH OKpYyXHOcTsMH. [Ipeamomaraercs, 4to
BEPOATHOCTH MOMAa/laHus TOUYKHU B TUIOCKYIO (QUTYpy MPOMOPLHUOHAIbHA IUIOMAAN dTOH QUTYpPbI
Y HE 3aBUCUT OT €€ PaCcIOI0KEHUS OTHOCUTENILHO OOJIBIIOrO KpyTa.

3. Crpenok crpemsieT M0 MHUIIEHU, pa3lelieHHOW Ha 3 obmactu. BeposTHOCTh momamanusi B
nepByto obmacte paBHa 0.45, Bo BTopyio - 0.35. HaiiTu BepOsSITHOCTH TOTO, YTO CTPENIOK MPHU
OJTHOM BBICTpEJIC TTONaeT JIMOO B IEPBYIO, JIMOO BO BTOPYIO 00JIACTb.

4. B ypue 5 Oenbix, 4 uepHbIX U 3 cuHUX IIapa. Kaxkgoe ucnpITanue COCTOUT B TOM, YTO HayAady
U3BJIEKAIOT OJIMH IIap, HE BO3Bpalas ero ooparno. Haiftu BeposTHOCTH TOTO, UTO IPU EPBOM



10.

11.

12.

13.

WCIIBITAHUU TIOSBUTCS Oemblii map (coObiTue A), Ipu BTOPOM - 4epHBIA (coObiTHe B) m mpu
TpeTbeM - cuHuii (coobrtue C).

BepositHocTH  momajmaHuss B IeNib NP CTpenb0e U3 TpeX OpyIud  TaKOBBI:
p=038; p=0,7; p=0,9. HaiiTu BepoATHOCTb XOTsl OBl OZHOTO HonajgaHus (coObITUs A)

IIPY OJHOM 3aJIIIE U3 BCEX OPYAUM.

Nmeercs nBa Habopa nertaneil. BeposTHOCTH TOTO, 4TO JeTanb MEepBOro Habopa CTaHIapTHA,
pasHa 0.8, a BToporo - 0.9. HaiiTi BeposITHOCTb TOT0, YTO B3sITasi Hayady AeTalb (U3 Hayaady
B35ITOTO HAOOpa) - cTaHaapTHAS.

Jleranu, M3roToBIsEMBIE IIEXOM 3aBOJa, MOMANAIOT JAJs MPOBEPKH MX HAa CTAaHAAPTHOCTH K
OJIHOMY HX JIBYX KOHTpPOJEpPOB. BepoATHOCTH TOro, 4ro AETalb MOMANaeT K IEPBOMY
KOHTpoJepy, paBHa 0.6, a ko BTopomy - 0.4. BeposTHOCTH TOTrO, YTO TOJAHAs JAETallb OyaeT
MpU3HAHA CTaHAAPTHOM MEpPBBIM KOHTposiepoM, paBHa (.94, a BTropsiMm - 0.98. ['onHas neranb
Ipy TpOBEepKe ObUIa MpU3HAHA CTaHAapTHOM. HailiTh BepoATHOCTH TOro, YTO 3Ty JAETallb
MIPOBEPUII TIEPBBIA KOHTPOJIEP.

BeposTHOCTE TOr0, 4TO pacxoj MEKTPOIHEPIHH B MPOJOIKEHHE OJHUX CYTOK HE MPEBBICUT
YCTaHOBJICHHOW HOPMBI, paBHa o= 0.75. HaiiTu BeposITHOCTB TOTO, YTO B OyinKaiiiine 6 CyToK

PaCXoq SJICKTPOSHCPIrUu B TCUCHUC 4 CYTOK HC IMPCBBICUT HOPMBI.

BeposTHOCTh mMoOpa’keHusT MHILEHH CTPEIKOM IIpH OAHOM BeicTpene p=0.75. Haiitu

BEPOATHOCTH TOT'O, UTO NpH 10 BBICTpENax CTPEIOK NOPA3UT MUIIEHD § pas.

BepostHocTh TOrOo, urto nerans He mnpoumwa nposepky OTK, paBma p=0.2. Haiitu
BEPOSITHOCTH TOro, uro cpeaun 400
HenpoBepeHHbIX OT 70 1o 100 neranei.
BeposTHOCTE TOrO, 4TO AETANb HE cTaHnapTHa, p=0.1. HailTu BEpOATHOCTH TOrO, 4TO Cpeau

CllyyaliHO OTpaOOTaHHBIX JeTaleld OKaKeTCs

cinyyaiitHo oTpabotanHbix 400 netaneld OTHOCHUTEIbHAS YacTOTa TMOSBICHUS HECTAaHIAPTHBIX
JieTajeidl OTKJIOHUTCS OT BEPOATHOCTH p= 0.1 1mo aOCOIIOTHOM BenUuMHE HE Oosiee uyeM Ha
0.03.

Haittu MaremaTmyeckoe OXHJaHHUE, NUCIEPCUIO CIyYalHOW BEJIMYMHBI X, 3Has
pacrpeneneHus

3aKOH €€

X 3 5 2

P 0.1 0.6 0.3
JluckpeTHas cirydaiiHas BenuunHa X 3a7aHa Tabiauiel pacupeaeaeHus

X 1 4 8

14 0.3 0.1 0.6

Haiitu pyHKIuio pactpeneneHus u mocTpouTh ee rpaduk.

3.7 IlepeyeHb TUNOBBIX MPAKTHYECKHUX 32IaHUI K 3a4eTy

Momnera Opomiena 2 pasza. Hammcate B Buae TaOMWIIBI 3aKOH paclpeneieHUs CiydaiHON
BeIMYMHBI X - YKCTa BIMAeHUH "TepOa.

3aBoja ornpaBui Ha 6azy 5000 nqoOpokadecTBEHHBIX H3/eNHi. BeposTHOCTh TOTO, YTO B MyTH
uznenune moBpeautcs, paBHo 0.0002. HaiiTm BeposTHOCTH TOTO, 4TO Ha 0azy mpulOyayt 3
HETrOJIHBIX U3EIHSs.

Cpennee umcino BbI30BOB, nocrynaroummx Ha ATC B oaHy MuHyTy, paBHO aAByM. Haiitu
BEpPOSITHOCTH TOTO, YTO 32 5 MUH IOCTYIHUT: a) 2 BbI30Ba; 0) MEHEE ABYX BHI30BOB; B) HE MEHEE
JBYX BbI30BOB. [I0TOK BHI30BOB MPEIOIATAETCS TPOCTEUILIUM.

W3 opynus npousBoaUTCS cTpenibda Mo IeNid 10 MepBoro nomnaganus. BeposaTHoCcTh momnagaHus
B enb p = 0.6. HailTu BeposSTHOCTb TOTO, UTO MOMNaJAaHUE MPOU30MUIET IPU TPETHEM BBICTpEIIE.

CinyyaliHas BeTMUMHA 3aJ]aHa INIOTHOCTBIO pacipeeieHus



Vs
0 pHu X<——,
P 2
T V4
f(x)=<acosx mpm ——<X<—,
(x) P S <X<
T
0 IpH X>—.
P 2

Haiitu kospdummeHT a.

6. CnydaiiHas BennurMHa X pacrpeserieHa o HOpMaJIbHOMY 3aKOHY. MaTreMaTu4eckoe 0KUJaHue
U CpelHee KBaJpaTH4YeCKOE OTKJIOHEHHWE ITOM BEJIIMYMHBI COOTBETCTBEHHO paBHbl 30 u 10.
Haiitu BeposiTHOCTB TOTO, uTO X MPUMET 3HAYCHHE, MPpUHA IexKaiee natepsaiy (10, 50).

7. JlaH 3aKOH pacIpeiesIeHUs IBYMEPHOM Cily4allHOW Benu4MHbI. HalTu 3aKOHBI pacrpenesieHus
1 YCIIOBHBIE 3aKOHBI PaCIpeIeIeHUs COCTABISIOIINX.

X
Y X Xy X3
Y 0.10 0.30 0.20
Y, 0.06 0.18 0.16

3.8 IlepeyeHb TeopeTHYECKHUX BONPOCOB K IK3aMeHY

Paznen 1. JIuneitnas anreOpa: MaTpUIlbl, ONPEACIUTENN, CUCTEMbI TIMHEHHBIX ajIreOpandeckux
YPaBHEHH, METO/IbI X PELICHHUS.

1.
2.

[98)

o

8.

Ornpenenureny BTOPOro U TPETHEro MOPsIAKA, UX BHIYUCICHHE.

Onpenenurenu N-topsinka. J{OMOJHUTENBHBI MHUHOp, alreOpanveckoe JIOMOJTHEHHE.
®opmyna Jlamnaca pa3aoxeHus ONpeeIuTeNel o AIEMEHTaM CTPOKU MIIM CTOJIONA.
CBolicTBa onpeneIuTeNeH.

[ToHsTHE MaTpHIIBI, PAa3MEPHOCTH U MOPSIOK MAaTPHUIbl. OCHOBHBIE BUJBI MaTpuIl (HyJeBas,
eAVMHUYHAs, JUaroHalbHas, TPEYrojibHas, TpalelUUeBUIHAS, TPAHCIIOHUPOBAHHAS).
OcoOenHas 1 HeOCOOEHHAs! MaTPHUIIA.

Onepauuy HajJ MaTpHUIIAMU: CIOXKEHHE W BBIUMTAHUE MATPHI], YMHOXXEHHE MaTpHIIbl Ha
YUCJIO0, YMHOKEHHUE MATPULL.

[Tonsitne 0OpaTHOI MaTpHIlBl, €€ HaxoxAeHue. OOpaTuMasi 1 HeoOpaTuMasi MaTpHIla.
CucreMbl TUHEHHBIX anreOpanyeckux ypaBHeHUI. OCHOBHBIC TOHSTHS: OTHOPOTHAS H
HEOJITHOPO/HAs CHUCTEMa, pEIIEHHWE CHCTEMbI, COBMECTHasi M HECOBMECTHAas CHCTeMa,
HEoNpeeNeHHas U ONpeleJIeHHAs: CUCTEMa, MaTPHUILA U PACIIMPEHHAs MaTPULIA CUCTEMBI.
MeTtoapl pemeHns TMHEHHBIX anredpandeckux cucreM: Kpamepa u [Maycca.

Paznen 2. DneMeHTHl BEKTOPHOH anreOpsl

9

10.
11.
12.

13.
14.

[TonsiTne BekTopa. KommmHeapHble, OpTOrOHaNbHbIE, KOMIJIAHAPHBIE, PABHBIE BEKTOPHI.
Omnepanuu HaJl BEKTOPaMU B T€OMETPHUYECKOW (OpMe: CIIOKEHHE U BBIUUTAHHE BEKTOPOB,
YMHOKE€HHE BEKTOpa Ha YKHCJIO; CBOMCTBA ONEpAIUH.

[poctpanctea R? u R®. KoopauHaTsl BekTopa B OpTOHOPMHUPOBAHHOM 6asuce. Pasnoxenue
BEKTOpa B KoopaAuHATHOU (popme. JleiicTBHUS HAJ BEKTOpaMHU B KOOPJIUHATHOU (hopme.
HaxoxzaeHne koopAMHAT BEKTOpA 110 KOOpAMHATaM Hadaja U KoHua. HaxoxaeHue AJuHbl U
HaIlpaBJIEHUsI BEKTOpPA B MPOCTPAHCTBE.

[Ipoekuust BekTopa Ha och. CBOMCTBA MPOEKIIUH.

CkanspHoe npou3BeIeHIE BEKTOPOB: OMpeiesieHne, MEXaHUYEeCKUI CMBICH, alreOpandeckue
U TEOMETPUUYECKUE CBOICTBA, NPUMEHEHUS B MEXAHUKE M TE€OMETPUH, BBIUYMCIIEHHUE B
JIEKAPTOBBIX KOOPANHATAX.



15.

16.

BekropHoe npon3BeicHre BEKTOPOB: OIPEeIICHIE, MEXaHUIECKHI CMBICI, ajlredpandecKkue
U TEOMETPUYECKHE CBOICTBa, NMPUMEHEHHS B MEXaHUKE M TEOMETPUU, BBIUYUCICHHUE B
JICKapTOBBIX KOOPJAWHATAX.

CMmemniaHHOE TIPOU3BEICHUE BEKTOPOB: OIPEACTICHHE, T€OMETPUUYECKUN CMBICH, CBOICTBA,
NPUMEHEHHE B TEOMETPUH, BBIYHCIICHHE B IEKAPTOBBIX KOOPIMHATAX.

Paznen 3. Ananutuueckasi reOMeTpusi Ha IJIOCKOCTH U B IIPOCTPAHCTBE

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

[Ipenmer aHanmuTHueckOM reoMerpuu. JlekapToBa cucTemMa KOOpPJAMHAT Ha MPSIMOM, Ha
IJIOCKOCTH U B IIpocTpaHcTBe. [Ipocreiimme 3a1aun aHAIUTUIECKOW T'€OMETPUM: PACCTOSHUE
MEXAY AByMs TOUKaMHU, JEJIICHUE OTPe3Ka B JAHHOM OTHOILICHHH.

OO1mee MOHATHE YpaBHEHUS TUHUH U TTOBEPXHOCTH B JICKAPTOBOM CHCTEME, KIIaCCU(PUKALIUS
JIMHUM ¥ TOBEPXHOCTEM.

[Ipsmast nuUHUS Ha TMJIOCKOCTH: OCHOBHBIE BHUJBI ypaBHEHUH (00miee, € YIJIIOBBIM
K03 puImeHToM, B 0Tpe3Kax, KAHOHMYECKOE, MapaMeTPUIECKOE, HEMOJHBIE). YTOI MEXIY
MPSIMBIMH, YCIIOBUSL KOJUTMHEAPHOCTU U OPTOrOHAIBHOCTHU MPSIMBIX. PaccTosiHre OT TOUKHU A0
MPSMOM.

KpuBsie BTOporo nopsijika Ha miIoCKOCTH:

OKpyXHOCTb:  OINpEIECICHNE, KAHOHUYECKOE YpPaBHEHHME, CBOWCTBAa, IOCTPOCHHE.
OKpy’KHOCTb CO CMEILLIEHHBIM LIEHTPOM

DIMnce: onpeneaeHrue, KAHOHNYECKOe ypaBHEHUE, CBOMCTBA, IKCLIEHTPUCHTET, JUPEKTPHUCHL,
IIOCTPOEHHUE. DJUIUIIC CO CMEIIEHHBIM LIEHTPOM.

['unepbona:  ompeneneHue, KaHOHMYECKOE  YypaBHEHHE,  CBOICTBa,  aCHUMITOTHI,
OKCIICHTPUCUTET, AUPEKTPUCH], mocTtpoeHue. CompspkeHHas runepbona. ['umepbona co
CMELIEHHBIM LIEHTPOM.

[Tapabona: ompeneneHne, KAaHOHUYECKOE YpaBHEHHUE, CBOWCTBA, mocTpoenue. [lapabona co
CMEILIEHHOM BEPUINHOM.

[TonsipHbIe KOOPAUHATHI HA MIOCKOCTU. Pa3iandHbIe CrIOCOOBI 3aJaHuUs JIMHUM.

[110cKOCTH B MPOCTPAHCTBE: OCHOBHBIE BU/IbI YpaBHEHHU (0011ee, HEMOIHbIE, B OTpe3Kax, Mo
TpeM Toukam). IlocTpoeHue mIOCKOCTeM. VYroill MEXIy IUIOCKOCTAMH. Y CIIOBUSA
KOJUIMHEAPHOCTH ¥ OPTOTOHAJIBHOCTH INIOCKOCTEN. PaccTosiHuEe OT TOUYKHU A0 MIIOCKOCTH.
[Ipsmass B TpoOCTpaHCTBE: OCHOBHBIC BHJIBI ypaBHEHHI (00Iiee, KaHOHUYECKUE,
napamerpuueckue). [Ipusenenue o0iiero ypaBHeHus NpsSMoOi K KaHOHUYECKOMY BUAY. YTOI
MEXIY MPSMBIMH, YCIOBUS KOJJTMHEAPHOCTU U OPTOrOHAIILHOCTHU MPSIMBIX.

B3anmHoe pacrnonoxeHue npsaMou U MIOCKOCTH B MPOCTPAHCTBE. Y CIIOBUS KOJJTMHEAPHOCTH
U OPTOTOHAIBHOCTU MPSIMOM U IUIOCKOCTHU. Y CIIOBUE MPUHAJICKHOCTU JABYX MPAMBIX OAHOU
IIJIOCKOCTH, TOYKA IEPECEUECHUS] MPSIMOU U MIIOCKOCTH.

[loBepxHocTH BTOpOro mopsaka: cdepa, KOHYC, SJUIMIICOUJ, OJHOMOJOCTHBIA U
NBYMOJOCTHBIM  TUNEpPOONOUIbl,  UMIUMHAPH  (SJUIMITHYECKUH,  mapaboIudecKuil
TUNEPOOTUYECKUIT ), TapaOoIOUbl (LTI TUICCKHMA, THIIEPOOTMIECKHIA).

Paznen 4. BBeneHue B MaTeMaTHYECKUN aHATN3. DJIEMEHTHI TEOPUU (DYHKIIMI OJTHOM MIEPEeMEHHOM.

30.
31.
32.
33.
34.
35.

36.
37.

[lonarue nepeMeHHON U MOCTOSAHHOW BenMuuHbL. [loHsATHEe yHKUMU: 007aCTh ONpeeIeHUs
u ob6pa3 ¢ynkuun. CnocoOwsl 3amanus (yHkuu. ['paduku U CBOHCTBAa OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIUH.

Knaccudukanus pynknuii. [ToHATHS C10)KHON M 00paTHOW (PYHKITHH.

OyHKUMY, 33/laHHBIC TTApaMETPUUECKH U B MOJSPHOM CHCTEME KOOpPAMHAT, MOCTPOCHUE HX
rpaguKoB.

XapakTepucTUKa TMOBEACHUS (DYHKIMH: YETHOCTh M HEYETHOCTh, HENPEPBIBHOCTb,
NePUOANYHOCTh, MOHOTOHHOCTh, OTPaHUYEHHOCTh U HEOTPAaHUYEHHOCTbD.

[lonarue mpenena MEepEeMEHHON BEIWYMHBI, IMPENEN IMOCIEA0BATEILHOCTH M (YHKIUU B
touke. CBOMCTBA MPEJEIOB, BEITEKAIOIINE U3 ONIPEACICHUS.

Beckoneuno maibie u 6eckOHEUHO OobIINe (PYHKIMH, UX CBS3b U CBOMCTBA.

[IpenenpHbIN MEpexo]; B HEPABEHCTBAX.

OcHOBHBIE TEOPEMBI O IIpEEax.



38.
39.
40.

41.
42.
43.
44,

Marematuyeckue HeorpeaeIeHHOCTH U METOAbI UX PACKPBITHSI.

IIepBblii 1 BTOPOM 3aMe€YaTEIbHBIE IIPEIETIBL.

Omnpenenenne HemnpepbIBHOCTH (GYHKIUHM B Touke. HenmpephlBHOCTP Ha MHOXECTBE.
Knaccudukanus Touek paspoiBa.

Apudmerndeckue CBOMCTBA HEMPEPHIBHBIX (QYHKIIUH.

TeopeMbl 0 HENPEPHIBHOCTH CIOXKHON M 00paTHOM (DyHKIHH.

CgoiicTBa GyHKIIMH, HETIPEPHIBHBIX HA OTPE3KE.

AcumnroTsl rpaduka GyHKIMHU: TOPU30HTAIIBHBIE, BEPTUKAIbHBIC, HAKJIOHHBIC M UX
HaXO0XJIeHUE.

Paznen 5. luddepenumansnoe ucuncienue GyHKIUN OJHON EpeMEHHON

45.

46.
47.

48.
49.

50.

51.

52.

3amaun, TPUBOAANIME K TOHATHIO Tpou3BOAHOW. OOIee TMOHSATHE MPOU3BOIHOM.
I'eomeTpuueckuii 1 MEXaHUYECKUI CMBICI.
OcHOBHBIE CBOMCTBA MPOU3BOIHBIX. BBIBO TAOIUITBI MPOU3BOIHBIX.
[onsarue nuddepenuupyemoit pynkuuu. Kpurepuit nudpdpepenmpyemoctu. Heobxommumoe
ycnoBue nuddepeHIupyeMoCcTH.
Huddepenunan, npumenenne auddepennnana K puOIMKEHHBIM BRIYHCICHUSM.
[IpowsBogubie W nuddepeHansl BRICIIUX MOPSAKOB. MeEXaHMYEeCKH CMBICT BTOPOM
IIPOU3BOJHOM.
OcHoBHble TeopeMbl TuddepeHIINaIbHOTO UCYUCIEHUS: JIeMMa O JOCTAaTOYHOM YCJIOBHH
BO3pacTaHus U yobiBaHUs QyHKIU, Teopembl Pepma, Poms, Jlarpanxka, Komm.
[IpaBuna Jlormurans (mpumeHeHue aud(EpeHINATEHOTO HWCUYUCICHUS K BBIUYHCICHUIO
MIPE/IEIIOB).
[Tpumenenue nuddepeHIaTbHOTO UCUUCIACHUS K IOJHOMY MCCIEAO0BAaHUI0 (YHKIHUHA H
MOCTPOCHUIO TPAPHKOB.

1. Heobxonumble u J0OCTaTOYHBIE YCJIOBUS CYIIECTBOBAaHHUS OSKCTpEMyMa,

BO3pacTaHue U yObIBaHHE (QYHKIIUH.

i1. HeoOxoaumbie W JOCTATOYHBIC YCIIOBHS CYIIECTBOBAaHHUS TOUYKH Ieperuoa,

BBITYKJIOCTb — BOTHYTOCTb.

53.

1ii. HaxoxmeHrne HauMEHbBIIIET0 M HanOOJIbIIET0 3HaUeHUH (DYHKITMM Ha OTpPE3KeE.
HuddepenumpoBanue GpyHKIUH, 3aJaHHBIX HESIBHO U ITAPAMETPUUECKH.

Pa3nen 6. KoMmiuiekcHbIe yncia
54.Muumas enuauna. KommiekcHele uucna B anreOpanyeckord gopme. OCHOBHBIC MOHSTHUSA:

B€IICCTBCHHA, MHHMasAa HacCTH, KOMITJIICKCHO-COIIPSXXCHHBIC qucia, B3aMMHO -
IMPOTHUBOIIOJIOKHBIC YHCJIA. FGOMeTpI/I‘-IGCKa}I HUHTCpHpCTAllU KOMIUICKCHOT'O YUCJIa.

55. JleficTBHsI Ha/T KOMIUIEKCHBIMH YHCIaMU B alreOpandeckoit hopme.

56. Tpuronomerpuueckas 1 rnokasateibHasi pOpMbI KOMIUIEKCHOTO YHCTIA.

57. ®opmynbl Dusepa.

58. JleiicTBHs Ha/l KOMIUIEKCHBIMHU YMCJIaMU B TPUTOHOMETPHUYECKON (hopMme.

59. [leticTBHsI HaJT KOMIUIEKCHBIMH YHCJIaMU B TTIOKa3aTeIbHOU (opme.
Paznen 7. HTErpanbHoe ncuncienne GyHKIUU OQHOM epeMeHHON

60.

61.

62.
63.
64.
65.
66.

67.

[lepBooOpaznast u ee cBoictBa. (OCHOBHas TeopemMa HMHTETPAIbHOTO HCUYHUCICHUS.
HeonpeneneHHbIil HHTErpal U €ro CBOMCTBA.

[Ipocreliliue TmpueMbl HWHTETPUPOBAHMS. 3aME€HA TEPEMEHHOW B  HEOINPEIACICHHOM
uHTerpaie. IHTerpupoBaHue 1no 4actsiM.

BbIBo1 MHTErpanioB OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHH.

WuTerpupoBanue paioHaIbHBIX IpOOEH.

HNHTerpupoBanne TPUTOHOMETPUIECKUX TU(HEepEHITNATIOB.

HHTerpupoBanyre HEKOTOPBIX UPPALMOHAIIBHOCTEN.

3ajauun, TpUBOASILNE K OHIATHIO ONPEIEIEHHOr0 nHTerpaina. OnpeaeneHHblii HHTErpa, Kak
IIpeaesl UHTErPaabHbIX CyMM. ['€OMETpHYECKH U MEXaHMYECKUH CMBICI OIPENEIEHHOIO
WHTErpaa.

OcHOBHBIE CBOICTBA ONpeIeICHHOTO HHTerpana. Teopema o cpeHeMm.



68.

69.

70.

71.

Brruucnenne onpeneneHHbix uHTerpajgoB. @Dopmyrna HeroTona-JleiiOnumna. 3amena
MEPCMCHHBIX B OIMMPCACICHHOM UHTETpAJIC. HHTerI/IpOBaHI/Ie 10 9acCTsAM.

['eomeTpryeckue M MeXaHUYECKHE MPUIOKEHHS OIpeeIeHHOro MHTerpaia. Beruncienue
JUIMHBI AYTH, TUIOIAAN GUTYphI, 00beMa Tella BpalleHusl.

HecobGcTBeHHbIE HHTETpAIIBI TIEPBOTO poja (1o 6ECKOHEYHOMY ITPOMEKYTKY): OIpeaelICHUE,
CXOJIMMOCTb, CBOMCTBA, BEIUMCIICHHE.

HecobcTBeHHbIE HHTETpANIBI BTOPOTO pojaa (0T HEOTpaHWYEHHON (DYHKITMH): OmpeaesieHue,
CXOJIMMOCTb, CBOMCTBA, BEIUMCIICHHE.

Paznen 8. ®yHKIIMHM HECKOJIBKUX EPEMEHHBIX

72.

73.

74.

75.

[TonaTre pyHKIMU HECKOJIBKHX MepeMeHHbIX. O0nacTh onpeaenaeHus U 3HaueHui. I'paduxu.
[Ipenen, HEMPEPBIBHOCTb.

YacTHble pUpalleHus], YaCTHbIE MPOU3BOIHbIC. YaCTHbBIE MPOU3BOIHBIC BBICIINX MOPSIKOB.
Teopema 0  He3aBUCHMOCTH  pe3ynbrata  aAupQepeHnupoBaHHS  OT  HOpPSIKa
nudepeHIpoBaHus.

HuddepennupyemMocts (QyHKIMM HECKONBKHX IIEPEMEHHBIX. J{OCTaTOuHBIC —YyCIOBHS
TuQpepeHIpPyEMOCTH.

OKkcTpeMyMbl QYHKIMH HECKOJIIBKHX MepeMeHHBIX. HeoOXoaumble U JOCTaTOYHBIE YCIOBHS
CYLIECTBOBAHMU.

Paznen 9. luddepennmanbabie ypaBHEHUS U CUCTEMBI.

76.

77.

78.

79.

80.
81.

82.

83.

&4.

85.

86.

OcHOBHBIE TIOHATHA Teopuu UG PEpeHINATBHBIX YpaBHEHUH: auddepeHIraIbLHoe
ypaBHEHHUE U €ro MOPsI0K, PEeLIeHIE, YACTHOE U 0011iee pelieHne, 0co00e pelieHue.

3anaua Kommm it muddepenimansHoro ypaBaenus 1-ro nopsaka. Teopema cyniecTBOBaHUS
U eIUHCTBEHHOCTH pelieHus 3afaaun Kommu. [lonstue yactHoro, o6miero, 0codoro perieHus
Qg depeHIMaIbHOro ypaBHeHus 1-To nopsaka.

Juddepenunanpuple ypaBHEHHs] MEPBOrO MOpPsAKA: C Pa3AesIOIIUMUCS EPEMEHHbBIMH,
OIHOPOJIHBIE, JIMHEWHBIE, bepHyIu.

Hudbdepennmanpaple  ypaBHEHHMsI  BbICIIMX — TOpsiakoB.  3amadya Komm.  Teopema
CYULIECTBOBaHMS U €IMHCTBEHHOCTH penieHus 3aaaun Komm. YactHoe u ol1iee pemeHue.
JuddepenunanbHple ypaBHEHUS BBICIINX MOPSIAKOB, JOMYCKAIOLIUE TOHMKEHHUE MOPAIKA.
JInHeHO 3aBUCHMBIE W JIMHEWHO HE3aBHCHUMBIC cHCTeMbl GyHKIui. Onpenenurenb
Bponckoro.

JluHeliHble OJHOPOAHBIE W HEOJHOPOAHbIE U (epeHIINaTbHbIe YPaBHEHUS BBICIIMX
nopsiikoB. CTpyKTypa OOINEro pemieHus JUHEHHOTO OJMHOPOAHOTO IudQepeHInaIbHOTO
YpaBHEHHS.

CrtpykTypa 00IIero pemeHus JNHEHHOT0 HEOAHOPOAHOTO MU epeHITNaTbHOTO YPaBHEHHUS.
Jlunelinple  onxHOpomHble  AuddepeHIManbHbBIE  YpaBHEHUS € IOCTOSHHBIMHU
koa(ddurmentamu: Meto Disepa, oo1iee peieHue.

JluneliHple ~ HEOAHOpOAHbIE  TudQepeHIaTbHble  YpaBHEHHUS €  HOCTOSHHBIMHU
kod(urmentamu. O6miee pemienne. HaxokaeHne 4acTHOTO pEIIEHUS IO BHIY IIPABOM
gacTtu (METOJ] HeOpeIeICHHBIX KOd()(PHUIIMEHTOB).

Cuctembl auddepeHnmaibHbIX YpaBHEHH: 00Iee W YacTHOE penieHue, 3amada Komm,
KaHOHHWYECKast U HOpMaJIbHast CUCTEMBL. MeTO1 UCKITIOUEHHUS.

Paznen 10. KpaTHble, KpUBOJMHEITHBIE MHTETPAJIBI.

87.

88.

89.

IlonsiTue  ABOMHOrO, TPOWHOTO, KPUBOJMWHEWMHOTO, MOBEPXHOCTHOTO  HWHTErPaJIOB.
Heobxogmmoe  ycnmoBue  umHTErpupyemoctd. Kitaccbl  MHTErpupyeMbiX — (QyHKIIHM.
MexaHU4YeCKHi, FEOMETPUYECKUIM CMBICIL.

[lonsiTHE NBOWMHOTO WHTErpajia, OMNPEACIICHUE, CBOMCTBA, BBIYUCICHHE B JEKApTOBBIX
KoopauHartax. [IpuiioxeHus ABOMHBIX HHTErPAJIOB.

KpuBonuHeliHble HMHTErpajibl MEPBOTO M BTOPOrO0 pOJa, UX CBOWCTBA, BBIYUCIICHHE,
MPUITIOKEHUS.



90. ®opmyna ['puna. Beruucienue riomane ¢ MOMOIIBIO KPUBOJMHEMHBIX HWHTErPAJIOB
BTOPOTO poja. Y CIOBUs HE3aBUCUMOCTH KPUBOJIMHENHOTO UHTErPajla BTOPOro poJa OT IIyTH
UHTETPUPOBAHUS.

3.9 IlepeyeHb THIOBBIX MPOCTHIX MPAKTHYECKUX 32IaHUI K IK3aMEHY

K pazoenam 1 — 6 npozpammot

1.
2.

3.

10.

11.
12.

13.
14.
15.

16.

17

N300pa3uth reomerpudecku: Z; = I+ 1, 2o = - 3+7i, 3 = 2. Beraucaurs Z; - Z».

Bbinenuts nelcTBUTENBHYIO U MHUMYIO YaCTH KOMIIJIEKCHOTO YHC/IA — =
—i+
Haiitu 3nauenue Beipaxenus: AB — 2C, eciu

-11 0 -12 1 0 -1

A= , B= , C= .
2 4 1 01 4 1 2

X; —2X, +3X; =6,
Pemmte cucremMy JTMHEHHBIX YpaBHEHHH | 2X; +3X, —4X; =20,
OnpesiennTh, IPH KAKOM 3HAUeHHH R BeKTOphl @ M b OyayT OpTOrOHANbHBI, KOJIMHEAPHB,
ecmm a={2,-1,3}, b=—i+Rj+2k.
BhIACHHTD, KOMIUTAHAPHBI 7 BeKTOpHI @ = (-1, 3, 2), b =(2,-3,- 4), C=(- 3, 16,6)?
Jlexat mu Touku A(- 1, 0, 1), B(3,4, - 1), C(1, 1, 0), D(2, - 2, 3) B ogHOi#1 TUIOCKOCTH?
JlaHbl KOOpJIWMHATBHI BEPIIMH MHPAMUIBIL: A(S,—l, 2), B(l,—2, 3), C(O, 1, l), D(2,3,3). Haiitu
o0wvem mupamuasl ABCD .

Haiitu moment cunet F={- 3, 1, 1} , mpunoxennoi B Touke A (1, 2, - 1), OTHOCUTEITHEHO TOYKH
B(1,3,1).

X+2 y-2 243
ITocTpouTh NPsAMYIO B IPOCTPAHCTBE 3 = 4 = 0

Haiitu yron mexxay npsiMbIMU Ha TIIOCKOCTH: X — ) = 0, 2x+y — 1=0. [TocTpouTh nipsMbIe.
[TocTpouTh TPEYroibHUK C BEPLIMHAMHU A(— L3, 1), B(2, 1, 0), C(S, 4, 2). Haiitu ypaBHeHuME
TJIOCKOCTH, IpoxoAsauien yepe3 Toukun A B,C .

(x+2" (y-D* _,

BeIsICHUTE THIT TUHUH U IMMOCTPOUTH €C:

16 9
BBISICHUTB THIT JIMHUM M TIOCTPOUTE: 2y = X> +6X + 4.
o X—3
Haiitu acumntorsl rpaguka GyHKINU Y = .
X+4
2 .
3X" =5 . sindx . x>

Beraucnaurs lim3—, im , lim )
xowo 5X7 +2X—3 x>0 tg3x  nowl-cos4X

_ 4sin3X

2X

2/5

. / _ 2

. Beraucnuts nponsBoaHble GyHKIMM: Y = x*y1-x3 y= (X S 42x-3x =
> e

X

K pazoenam 7 — 10 npozpammul
1. BeruuciauTh HeonpeIeIeHHbIE HHTETPAJIbIL:

2ax . [ XX o xdx dx  e'dx (i : @ : ax
I4 dX"[\/Xz+1’“‘2x2+9"[(2x—3)5"[ex+1’IXSIH(1 Xz)dx’j X dX’IxS—XZ’

2. BeruucnuTh miomans GUrypel, OrpaHH4eHHON JIMHUAMH y=¢e*, y=¢e ¥, x=1.




0
3. BerunciuTh HECOOCTBEHHBINH HHTETPal I e"dx.
0

y 1oz 1 62 Z
4. Tloka3atb, 4TO0 PYHKIUS Z =————— YJIOBJCTBOPSET YPABHCHUID —— — — —
(x2 - y2)5 Xox yoy Y
5. PemuTh nuHeliHbIe 0THOPOHBIE MU (hepeHInaTbHbIe YPAaBHEHUS:
a) y'—y=0; 0) y'+2y'+y=0; B) Y"+4y"+13y'=0.

6. Pemuts nuddepennpanbubie ypaBHEHUS IEPBOTO MOPSIIKA:

(1+eX)yy =e*; y'+2y=e%; 2xy/1-y> = y'(1+X*); y' +— y—L y'= 1+y2 sy —L=—x,
3y? 1+ X X
y()=0
7. Pemuth quddepeHiranbHbie ypaBHEHUS, JOMYCKAONUE TOHKEHUE TOPSIIKA:
a) Xyrrz(l+2X2)y!; 6) ym:2X+l'
8. Bbrunciauth ”ycos2xydxdy; D:y= E, y=mX= l, x=1
! 2 2

Vi 1

0
9. MH3MeHUTH NOpSAJOK UHTETPUPOBAHMUS J-
-1

If>dey+j j (x, y)dxdy .
0

0

10. Bbraucauts i;(xy +X+y)dx+(xy—y)dy, ecnmu L-—KOHTYp TpeyrojbHUKa C BepIIMHAMH
L
A(0,-1), B(43), C(-1,2).

K pazoenam 11 — 14 npocpammut

1. UccnenoBaTh Ha CXOOUMOCTb PsiT Z (= )
n=1(3n— 2)'
© ni(x—3)""
1. Haiitu 061acTh CXOAUMOCTH psifia na(le)
-1, —m<x<0,
2. Paznoxuts B psag @ypee pyukmuio f(X) =
1, O<x<m.

3. Jlokasatk, 4To 7,-2, = 2,2,
4. Haiitu npousBoanyto pyHkuu f (z) = cos3z.
2

. z
5. Haiitu ocobbie Touku ¢pynkuuu f(z) = , OIIPEJENNUTD UX THUIL.

. z+1
6. Haiitu Bbruetsl pyHkuuu f(z) =———————— BO BCEX 0COOBIX TOUKAX, ONPEJEIUTD UX THUIIL.

(z+2i)*(z-1)
7. Haiitu nzobpakenue opurunaia f(t) =sin2tcos3t.
8. Haiitu opurunan uzobpaxenus F(p)= 23p——1 .
p”+4p+29
3.9 IlepeyeHb TUNOBBIX MPAKTHYECKHUX 32JAHUI K 3a4eTy
K pazoenam 16 — 20 npocpammul
8. Monera Opomiena 2 pasa. Hamucare B Bujae TaOMHMIIBI 3aKOH PACIPEICICHHS CIyYaitHOU
BeTMYMHBI X - YKCTa BIMAeHUH "TepOa.
9. 3aBon ormpasuia Ha 6a3zy 5000 moOpokadyecTBEHHBIX WU3ACNNNA. BEepOATHOCTH TOTO, YTO B MyTH
uznenue moBpeautcs, paBHo 0.0002. HaiiT BeposTHOCTH TOTO, 4TO Ha 0azy mpulOyayt 3
HETOJIHBIX U3EIHSs.



10. Cpegnee yumcno BbI30BOB, moctynatommx Ha ATC B omHy MHUHYTY, paBHO nByM. Haiitu
BEPOSTHOCTH TOTO, YTO 32 5 MUH TOCTYIIUT: a) 2 BbI30Ba; 0) MEHee IByX BHI30BOB; B) HE MEHEE
IBYX BbI30BOB. [I0TOK BHI30BOB MpenoaaraeTcsi mpoCTeHIInM.

11. U3 opyaust mpou3BOIUTCS CTpeab0a Mo e A0 MepBoro nomaganusi. BeposTHoCTs nmonaganus
B enb p = 0.6. HailTu BEpOATHOCTH TOTO, YTO NOMAJAHUE MPOU30MIET IPU TPETHEM BBICTpEIIE.

12. CnyyaiiHast BeIM4YMHa 3a/1aHa IUIOTHOCTBIO paclpeiesieHus

T
0 npu X<——,
P 2
T V4
f(x)=<acosx mpm ——<X<—,
(x) p S X<
T
0 IIpH X>—.
P 2

Haiitu kospduuueHT a.

13. CnydaitHas BenmnurHa X pacrpeeieHa o HOpMaJIbHOMY 3aKOHY. MaTreMaTu4ecKkoe 0KUJaHue
U CpelHee KBaJpaTH4YeCKOE OTKJIOHEHHWE ITOM BEJIIMYMHBI COOTBETCTBEHHO paBHbl 30 u 10.
Haiitu BeposiTHOCTB TOTO, uTO X MPUMET 3HAYCHHE, MPpUHAIexKaee natepsaiy (10, 50).

14. Jlan 3akoH pacnpezeneHusl AByMEpHOU Cily4yaiiHOM BenuunHbl. HaliTu 3aKOHBI pacnpeseneHus
1 YCIIOBHBIE 3aKOHBI PaCIpeIeIeHUs COCTABISIOIINX.

X
Y X Xy X3
Y 0.10 0.30 0.20
Y, 0.06 0.18 0.16

4. MeToau4eckue MaTepuaJibl, onpeaessiioliye Npoueaypy oleHnBaHus
3HAHMI, yMEeHNH, HABBIKOB M (WJIN) ONbITA 1eAITeJIbHOCTH

B rtabmuue

IIPUBEJEHBl  ONUCAaHUs IPOLEAYDP IPOBEIEHUS KOHTPOJBHO-OLEHOYHBIX

MEPOIPUATHI U IPOLEAYDP OLIEHUBAHUS PE3yIbTATOB 00YUYEHUSI C TOMOIIbIO OIICHOYHBIX CPEJCTB B
COOTBETCTBHUH € paboveil MporpaMMoi TUCIUITITMHBY/ IPAKTUKY.

HanmenoBanue
OLEHOMHOrO OmnmcaHus MpoLEeAy Pl MPOBEACHUS KOHTPOIBHO-0IIEHOYHOT'O MEPOTIPHSTHS
cpejicTBa 1 TIPOLIEAYPHI OIICHUBAHUS PE3YIBTaTOB 00YIECHUS
IIpenomaBatens He MEeHe, YeM 3a JABE HeIeNH J0 cpoka 3anuthl PI'P 1omkeH cooOnuTh KaxaoMy
obyuaromemycsi Homep Bapmanta PI'P. 3amanwst PI'P BbUIOXKEHBI B DJICKTPOHHOM
nHpopmannoHHo-o0pa3oBaTensHON cpene Wpl VIIC, moctymHO# oOydaromeMycs dYepe3 ero
Pacuetno- nnyHbld kabuneT. PI'P momkHa OBITH BEITIONHEHA B YCTAHOBIICHHBIN NpENojaBaTeieM CPOK U B
rpajuyeckas pabora | COOTBETCTBMM C TpeOoBaHMsMH K odopmieHuto PI'P (tekctoBodl W rpaduyeckoil wyacreii),
(PT'P) copmynupoBaHHbIMU B [lonoxennn «TpeGoBaHMS K OQOPMIIEHHIO TEKCTOBOW M rpaduyecKoi
nokymentauuu. Hopmoxontpons» Ne 11.420700.05.4.092-2017. PI'P B Ha3HayeHHBIH CPOK
charoTcsl Ha mpoBepky. Eciu npenycmorpena yctHas 3amurta PI'P, To oOyuatomuiicst oObscHsIET
pelleHue 3a/1a4, YKa3aHHbIX [IPEenoJaBaTesieM U OTBEYAET Ha €r0 BOIPOCHI
Jomamnee  3amanwe | JJomamnee 3amanue (oOriee, WHOTIA MHAMBHIYAIBHOC) BBIAACTCS OOYJYArOIIMMCS HAa 3aHATHH U
(13) MIPOBEPSIETCS] BO BPEMsl CIISTYIOIIETO 3aHATHS, IPH HE0OXOIMMOCTH 00CYKIIAETCS Y JOCKH
KonTtponsHpie paboThl, IpeaycMOTpeHHBIE padoueil mporpaMMoi TUCIHIUIMHBL, TPOBOAATCS BO
BpeMsl mpakTudyeckux 3aHsaTui. BapuantoB KP mo teme He meHee AByX. Bo Bpems BbINOJIHEHUS
Kontponmsuas pabora | KP monp3oBaTecsi ydeOHWKaMH, CHPaBOYHWKAMH, KOHCIIEKTAMH JIEKIWH, TETpamsiMu i
(KP) MPAKTUYECKUX 3aHATUH HE pa3pelieHo.
IlpenogaBatens Ha TPAKTUYECKOM 3aHATHH, NPEALISCTBYIOIIEM 3aHATHIO mnpoBeneHus KP,
JIOBOJUT 110 oOydaronmuxcs: Temy KP, konmdectBo 3ananwmii B KP, Bpems BemmoaHenust KP
Koncmekr [IpenoaBaTenls HE MEHE, YeM 33 HEJENO JI0 CPOKA BBHIITOJHEHMSI KOHCIEKTa JOJDKEH JOBECTH 10




CBe/ieHUs 00YYaIOIINXCS TEMY KOHCIIEKTa W YKa3aTh HCOOXOAUMYIO yUeOHYIO JTUTepaTypy. Tembl
U MepeYcHb HEOOXOIUMON y4eOHOU JTUTepaTyphl BBUIOKEHBI B 3JCKTPOHHOW HH(DOPMAIMOHHO-
obpazoBatenpHOl cpene Mpl'VIIC, moctymHo# oOydvaromiemycsi 4epe3 ero JUYHBIA KaOHHET.
KoHcrekT noymkeH OBITh BBIOJHEHBI B YCTAHOBJICHHBIN IpEMoaaBaTesieM CPOK. KOHCHEKTH B
HA3HAYCHHBIN CPOK CAAIOTCS Ha MPOBEPKY

Jlyist opraHmM3anuy U MPOBEACHHS MMPOMEXYTOUYHON arrectanuu (B ¢opMme 3adera/sK3aMeHa)
COCTaBJISIIOTCSl THUIOBBIE KOHTPOJIbHBIE 3aJlaHUsI WK UHbIE MaTepuaibl, HEOOXOAUMBIE JIJISl OLEHKU
3HAHWW, YMEHUW, HAaBBIKOB M (WIHM) OIbITa JCSITEIbHOCTH, XapaKTePHU3YIOMIUX OITaIlbl
(dbopMHpOBaHUsI KOMIIETEHIIUI B Ipoliecce 0CBOEHUsI 00pa30BaTeNbHOM MPOrpaMMBbl:

— IIepeYCHb TEOPETUIECCKUX BOMPOCOB K 3a4eTy/IK3aMEHY JIJIsl OLICHKH 3HAHMUIA,

— MepedeHb THUMOBBIX MPOCTHIX MPAKTUUYECKUX 3aJaHUM K 3a4eTy/PK3aMEHy JUIsl OLIEHKHU
YMEHUW;

— MepeyueHb THUIOBBIX MPAKTUYECKHX 3aJaHUN K 3a4yeTy/3K3aMeHy JUIsl OLIEHKH HaBBIKOB U
(un) ombITa NEATEABHOCTH.

[lepeueHb TEOPETHUECKUX BOMPOCOB U MEPEYHU THIOBBIX NMPAKTUYECKUX 3aJlaHUN Pa3HOrO
YPOBHSI CIIO)KHOCTH K 3ayeTy/3K3aMeHy oOydarommecs MOJy4yaloT B Hayajle ceMecTpa uepes
ANIEKTPOHHYIO  MHPOpMaIMOHHO-00pazoBarenbHyto  cpeny MpI'YIIC  (ouunHblid — KaOWHET
o0ydJaromerocs).

Onucanue npoueayp nNpoBeaeHusi MPOMeKYTOUHOI aTTecTanuu B popme 3auera
U OlleHUBAHUS Pe3yJILTATOB 00yUYeHHUsI

[Tpu mpoBeneHUH TPOMEKYTOUHOW aTTecTanuu B (opMe 3adeTa MPEnoJaBaTelb MOXKET
BOCIIOJIB30BaThCSl  Pe3yJIbTaTaMH TEKYIEro KOHTPOJS YCINEBAGMOCTH B TEUYCHHE CEMECTpa.
OrneHOYHBIC CPEACTBA U THIIOBBIE KOHTPOJIBbHBIE 33/IaHUsI, UCIIOIB3yEeMbIE MPU TEKYIIEM KOHTpOJIE,
MTO3BOJISIFOT OICHUTH 3HAHUS, YMEHUS U BJIQJICHUS HABBIKAMU/OMBITOM JICATEIIBHOCTH O0yYaIONTUXCSI
IpPU  OCBOCHUHM JUCHUIUIMHBL. C TIIENbI0 HCIOJB30BAHUS PE3YJIBTATOB TEKYIIEro KOHTPOJIS
YCIIEBACMOCTH, TMPEIOaBaTelib IOJACYUTHIBACT CPEIHIOK OIICHKY YPOBHS C(HOPMHUPOBAHHOCTH
KOMITETEHIMI oOydaromerocsi (CyMMa OIEHOK, MOJNyYEHHBIX OOYYaroIIMMCS, NEIUTCS Ha YUCIO
OIICHOK).

Ecnu onenka ypoBHs C(OPMHUPOBAHHOCTH KOMITETEHIIUI OOYyYaromierocss He COOTBETCTBYET
KpUTEPHSIM TIOJIYYCHHS 3adeTa Oe3 JOMOJHHUTEIBHOTO AaTTECTAIIMOHHOTO HCIBITAHUS, TO
MPOMEXKYTOYHAsl arTecTanus B (opMe 3a4era MpoOBOIUTCS B (opMe coOeceoBaHUS MO MEPEUHIO
TEOPETHYECKIX BOIPOCOB M THUITOBBIX MPAKTHYECKUX 3a1a4 (He OoJiee ABYX TCOPETUYCCKUX U JABYX
npakTuuecknx). [IpoMmexyTounas arrectanus B GopMme 3adeTa ¢ IPOBEIACHHEM aTTECTAllMOHHOTO
uCTbITaHus B hopMme cobeceToBaHMs TPOXOANUT HA MOCIICTHEM 3aHIATHH 110 TUCIUILTHHE.

Onucanue npoueayp NpoBeAeHUs MPOMEKYTOUYHOM aTTecTalun B Gopme IK3aMeHa
U OLICHUBAHUS Pe3yJIbTATOB 00yUeHHUs!

[TpomerxyTouHas aTTecTanus B opMe 7K3aMeHa MIPOBOJUTCS IyTEM YCTHOIO cOOece10BaHUs
no Owieram. BuieTsl cocTaBieHbl TakMM 00pa3oM, YTO B KaXIbIH M3 HUX BKJIIOYal B cels
TEOPETUYECKHE BONPOCHI ¥ MPAKTUYECKUE 3aJaHNUS.

buier conepKuT: 1Ba TEOPETUYECKUX BOIIPOCA JUIs OLICHKU 3HaHUM. TeopeTudeckrue BONpOoCs
BBIOMPAIOTCS U3 MEPEUHsl BOMPOCOB K 3K3aMEHY; TPHU NPAKTHUUECKUX 3aJaHUs: JBa M3 HUX Ul
OLIEHKU YMEHUH (BBIOMPAIOTCS U3 TIEPEUHs THIIOBBIX MPOCTHIX MPAKTUUECKUX 3aJaHUN K HK3aMEHY);
TpPEThe MPAKTUUECKOE 3a/IaHKE JIJIs1 OIICHKW HABBIKOB U (MJIM) OMBITA IEATEILHOCTH (BHIOMPAIOTCS U3
MIEPEYHs TUMOBBIX MPAKTHUECKUX 3aJaHUN K IK3aMEHY).

Pacnpenenenne TeopeTHUECKUX BOIPOCOB M MPAKTHUYECKUX 3aJaHUM MO 3K3aMEHALMOHHBIM
OuneraM HaxXOJUTCS B 3aKPBITOM AJIsi 0Oydaronuxcsi qocrymne. Pa3paboTaHHbI KOMITJIEKT OUIIETOB
(25-30 OuneToB) HE BBICTABISIETCS B DIEKTPOHHYIO HH(POPMAIMOHHO-OOpPA30BATEIBHYIO CpPEIy




NpI'VIIC, a xpanutcs Ha kadeape-pazpadorunke @OC Ha 6ymaxkHoM HocuTene B coctae DOC
O TUCITUTUIAHE.

Ha sk3amene oOydvaromnuiics OepeT OuieT, /Uisi MOATOTOBKM OTBETa Ha SK3aMEHAIIMOHHBIN
oweT o0yuaronieMycst OTBOJUTCS BpeMs B mpenenax 45 MuHyT. B mporiecce oTBeTa 00ydaromerocs
Ha BOTMPOCHI U 33JJaHUsI OUJIeTa, MPEero1aBaTelb MOXKET 3a/1aBaTh JOTOJIHUTEIbHbIE BOIPOCHI.

Kaxnpiii Bompoc/3aianue Oujera OLEHUBAETCA MO YETHIpeXOaTbHOW cHucTeMe, a Jalee
BBIUHCIISIETCSl cpefHee apu(METHYEecKoe OIICHOK, IMOJMYYeHHBIX 3a KaxAbld BOMpOC/3ajjaHHe.
Cpennee apudMeTHUECKOE OIEHOK OKPYTIISETCS JI0 IEeTIOT0 M0 MpaBUiiaM OKPYTIICHHS.

Oo0pa3en 3K3aMeHANMOHHOT0 OMJIeTa

[ | \l/ |__ = \Y% .
__L‘Yﬁmlgd JK3aMeHANHOHHBIH OuieT Ne 1 TBEPKJAI0
y4eOHBII o] 1 « » KpOKT UpI'VIIC

Il cemectp

—

[lepBooOpasnas. HeonpeaeneHHbII HHTETpajl U €ro CBOMCTBA.
Juddepenunanbable ypaBHEHUs epBoro nopsaka. OCHOBHbIE MOHATHUSA U onpeeneHus. Teopema
CYLIECTBOBaHMS U €IMHCTBEHHOCTHU pelIeHus i dhepeHInalIbHOro ypaBHEHHS IEPBOTO MOPSIKA.

1
Berauemuts [y cos2xdxdy ; Dly=£,y=72',x=—,x=1.
D 2 2

Haiitu mmomane Gurypsl, OorpaHU4eHHON JTUHUSIMA y2 =9X, y= 3X.

Pemute muddepennmanbHoe ypaBHEHHE y” + 4y’ +3 y = e X,

CocTaBuUTeNb N.0. ®ammnus
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