OEJNEPAJIBHOE ATEHTCTBO XEJIE3BHOJOPOXHOI'O TPAHCITIOPTA
denepanbHOE TOCYAAPCTBEHHOE OFOIKETHOE 00pa30BaTEIbHOE YUPEKIICHNE BBICIIETO

oOpa3zoBanus «VpKyTckuil rocyapCTBEHHBIN YHUBEPCUTET yTeH COOOIICHUS»
(®T'BOY BO UpI'YIIC)

3adaiikajabCcKMil HHCTHTYT 7KeJ1e3HOA0POKHOI0 TPAHCIIOPTA —
¢mman @enepanibHOro rocy1apcTBEHHOI0 OF0KETHOTO 00pa30BaATENIBHOTO YUPEKACHUS
BhIcHIero oOpa3oBanus «VpKyTCKUii TOCY1apCTBEHHBI YHUBEPCUTET MyTEH COOOIICHNUS

(3a6VDKT UpI'VIIC)

YTBEPXJEHA
MIPUKA30M pEeKTOpa
oT «31» masg 2019 r. Ne 378-1

b1.0.07 MaremaTuka

pabouas nporpamMma AUCIUTIINHBI
CnenuanbHocTh — 23.05.06 CTPOUTENBCTBO YKEJIE3HBIX JIOPOT, MOCTOB M TPAHCIOPTHBIX TOHHEJIEH
Crnennanuzanus — CTpOUTENECTBO MAarUCTPATILHBIX JKEJIE3HBIX JIOPOT
KBanudukarus BeimyckHuka — UHKeHep myTel coo0meHus
dopma u cpok 00ydeHHs — ouHas Gopma, S sietT oOydueHus; 3a049Has popma, 6 JeT 00yueHUs
Kadenpa-pazpabotunk nporpammsl — [IpukiajHas MexaHlKa U MaTeMaTHKa

OO1mas Tpy10eMKOCTh B 3.€. — 13 @opMbl TPOMEKYTOUHOHU aTTECTallMK B CEMECTpax, Kypcax
Yacos mo yuebnomy ruiany (YII) — 468 ouHas opma oOydeHus: 3auetr 1 cemectp,
9K3aMeH 2 CeMecTp, 3K3aMeH 3 ceMecTp, 3a4eT 4 ceMecTp
3ao4Has popma oOydeHus: 3auetr 1 Kypc,
9K3aMeH 1 Kypc, sk3aMeH 2 Kypc, 3a4eT 2 Kype

QOunas popma o0yuenust Pacnpenesienne 4acoB JUCUMIIMHBI IO CEMeCTPaM
Cemectp 1 2 3 4
Urcno HeJlellb B CEMECTpe 17 17 17 17 Wroro
o Yacos no
Bupn 3anaruii Yacos no YII | Yacos o YII | Yacos no YII | Yacos no YII VII

AyIuTOpHAasi KOHTAKTHAasI pvaﬁoTa 51 68 68 34 221

10 BH/IaM Y4eOHBIX 3aHATHI

— JIEKIUNA 17 34 34 17 102

— IPAaKTHYECKUE 34 34 34 17 119

— 1abopaTopHbIe

CamocrosiTejibHast padora 57 40 40 38 175

IK3aMeH 36 36 72
Hroro 108 144 144 72 468

3aounas popma oOyueHust Pacnpenesienne 4acoB IMCHUILIMHBI 110 Kypcam

Kypce 1/3uMHss 1/nerHsist 2/3uMHSIS 2/netHsist Hroro
Bun 3anstuii Yacos no YII | Yacos no YII | Yacos no YII | Yacos no YII ‘Iag)ll_sl o

AyIuTOpHAasi KOHTAKTHAasI pvaﬁoTa 16 16 12 10 54

10 BH/IaM Y4eOHBIX 3aHATHI

— JIEKLIUH 8 8 6 4 26

— IPAaKTHYECKUE 8 8 6 6 28

— 1abopaTopHbIe

CamocrosiTejbHast padora 92 106 96 76 370

IK3aMeH 18 18 36

3auer 4 4 8
Hroro 112 140 126 90 468

UUTA

OneKTPOHHBIN AOKYMeHT BbirpyxeH ns ENC ®rbOY BO UplYTIC n cooTBETCTBYET OpUrMHany

Moanucant ®rE0Y BO UplYTMC Tpodumos HO.A.
00a73c5b7b623a969ccad43a81ab346d50 ¢ 08.12.2022 14:32 no 02.03.2024 14:32 GMT+03:00

Moanuck cooTBeTCTBYET (haliny AOKyMeHTa MPrynQ




PabGouas mnporpamma OUCHMIUIMHBI pa3paboTaHa B CcOOTBeTCTBHM ¢ DenepaibHBIM
rOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM BBICHIETO OOpa30BaHUS — CICHUAIUTET 10
crenranbHOCTU 23.05.06 CTpOUTENBCTBO KEJNE3HBIX JOPOT, MOCTOB M TPAHCHOPTHBIX TOHHEJEH,
YTBEp)KJIEHHBIM TpHKa3oM MuHHCTEpcTBAa 00pa3oBaHus W Hayku Poccwuiickoit @Penepanuu oOT
27.03.2018 r. Ne 218.

[IporpamMmy coctaBui:

K. 0.-M.H., JIOIIEHT M. B. Ctpuxapb

Pabouast mporpamMma paccMoTpeHa u 000peHa /IS UCIIOIb30BaHMsI B y4eOHOM MpoIiecce Ha
3acenanuu kadeapsl «lIpuknangnas MexaHuKa U MaTeMaTHKa, IPOTOKOI OT «07» mas 2019 r Ne 9.

3aB. kadenpoi, K..-M.H., JOLEHT H.B. Ilemkos

COI'NTACOBAHO

Kadenpa «CTpouTENbCTBO KEIE3HBIX TOPOT», MPOTOKOI OT «14» mast 2019 1. Ne 32.

3aB. xadenpoii, K.T.H., TOICHT K.A. KupnuyHukoB



1 IEJIA U 3AJAYM JUCOUTIINHBI

1.1 llesn npenogaBanusi AUCHUNJINHBI

(dbopMupoBaHUue y OOYYAOIIMXCS METOJOJIOTHYECKOr0 (PYHIAMEHTA Ui aHAIW3a MPOOJIEMHBIX CHUTYAIlUid Ha
OCHOBE CHCTEMHOT0 MOAXO0/Ia

dbopMupoBaHHEe W pa3BUTHE Yy OOYUYAIOIIMXCS CIOCOOHOCTEH pelllaTh HWHKCHEPHBIC 3aJaud C IMOMOIIBIO
MaTEeMaTHUECKUX METOJIOB

1.2 3agaum JMCHMIIHHEI

1 o6yqu1/1e MAaTeMAaTU4CCKUM METOJaM U MOJECJIIM, HABBIKAM PCIICHUA MAaTCMAaTUYCCKUX 3a/1a4

q)OpMI/IpOBaHI/IC yMeHI/Iﬁ 1 HAaBBIKOB IMPUMEHATH MAaTEMATUYCCKHUE METOJbI U MOACJIHN IIPU ONMHMCAaHUU, aHAJIU3C U
PEIICHNU MPAKTUICCKNUX 3a1a4q

1.3 Ilesib BOCIUTAHUS U 32124 BOCIUTATENbHOI pa0oThl B pAMKAaX M CUMILJIMHbI

Hay4no-o0pa3oBaTenpHOE BOCIHTaHNE 00yJaronmxcs

L[em, Hay‘IHO-06p330BaTCHBHOFO BOCIIMTAaHUA — CO3JaHHUC YCHOBI/Iﬁ AJisL peajin3aluu Hay‘IHO-06p330BaTCHBHOFO
IIoTCHIHajIa 06yqa}0mnxc;1 B (I)OpMC HAaCTaBHUYCCTBA, TBIOTOPCTBA, HAYYHOT'O TBOPUYECTBA.

Hens nocTuraeTcs o Mepe peleHus B €AMHCTBE CIEYIOIINX 3a1a4:

— (popMupoBaHHE CHCTEMHOTO M KPUTUYECKOTO MBIIUICHHS, MOTHBAIIMU K OOYYCHUIO, pa3BUTHE HHTEpeca K TBOPUYECKOH
Hay4YHOU JIeATENbHOCTH;

— cO3/1aHHMe B CTYIEHYECKOW cpele aTMocdepbl B3aMMHOH TpeOOBAaTENLHOCTH K OBJIAQJCHHIO 3HAHUSMH, YMEHUSIMH U
HaBBIKaMU;

— MOMYJISIPU3aLIUs HAYYHBIX 3HaHUH cpesi 00y4arouxcs;

— COIEHCTBHE MOBBIIIEHHUIO MPUBJIEKATEILHOCTH HAyKH, NOAePKKa HAYYHO-TEXHUYECKOTO TBOPUYECTBA;

— CO3JIaHWE YCJIOBMU [UISi IOJY4eHHs OOy4Yarol[MMHUCS JOCTOBEPHOH HMH(GOpPManMu O MNEPENOBBIX JOCTHKEHHSIX U
OTKPBITUSAX MHPOBOI U OTEUECTBEHHOH HAYKH, ITOBBIIICHUS 3aMHTEPECOBAHHOCTH B HAYYHBIX IMTO3HAHUSIX 00 YCTpOHCTBE
MHpa ¥ 00IecTBa;

— COBEpIICHCTBOBAHNE OPTaHU3AINH ¥ IUIAHUPOBAHHS CAMOCTOSATEIFHON paObOThl 00YJIarOIIUXCs KaK 00pa3oBaTeIbHOM
TEXHOJIOTHH (POpMHUpPOBaHHS OYAYIIETO CIIeNHAINCTA TyTeM HHINBHTyaJbHOH MO3HABATEIHHOM 1 MCCIIEI0BATEIbCKOM
JIeATENbHOCTH

[TpodeccronanbHO-TPYAOBOE BOCIMTAHUE 00YJaIOMINXCS

Llens mpodeccnoHaIbHO-TPYJOBOTO BOCHHMTaHUSA — (POPMHUpPOBAHHE y OOYYaAIOMIMXCS OCO3HAHHOW Mpo(ecCHOHATBHOMN
OpHEHTALMH, TMOHMMaHMs OOIECTBEHHOTO CMbICIA TpyJa M 3HAUYUMOCTH €ro A ceds JIMYHO, OTBETCTBEHHOTO,
CO3HATEJIBHOI'O W TBOPYECKOTO OTHOLICHWS K OyAylleW JesTesIbHOCTH, NPO(ECCHOHAIBHON 3THKH, CIHOCOOHOCTH
NPEABHUAETh W3MEHEHHs, KOTOPHIE MOTYT BO3HHUKHYTh B NPO()ECCHOHAIBHOH HEATENbHOCTH, U YMEHHIO paboTaTh B
HN3MEHEHHBIX, BHOBb CO3JJAHHBIX YCJIOBHSX Tpy/a.

Iens gocTuraercs Mo Mepe peleHus B AUHCTBE CIEIYIOUINX 3a1ad:

— (hopMHpOBaHUE CO3HATEIILHOTO OTHOIIICHHS K BEIOPaHHOM mpodeccu;

— BOCIIUTaHWE YECTH, TOPAOCTH, JIOOBH K TMPO(ECCHH, CO3HATEIFHOTO OTHOIIEHHS K MPOPECCHOHATBHOMY IOINTY,
MMOHUMAaeMOMY KaK JIMYHasi OTBETCTBEHHOCTD U OOSI3aHHOCTE;

— (popMHpOBaHHUE IICUXOJIOTHH PO eCcCHOoHaNa;

— ¢opmupoBaHUe PO ECCHOHATHHON KYIBTYPHI, STHKH MPO(PECCHOHATHHOTO OOIICHHS;

— (popMHpOBaHUE COIMATIHHON KOMIIETSHTHOCTH W JPYTHE 3a7ayl, CBI3aHHBIC C UMHUIKEM IPOPEecCHH U aBTOPHTETOM
TPaHCIIOPTHOM OTpaciu

DKO0JIOTMYEeCKOe BOCIIMTaHHE 00yUYarONHXCsl

Llenb 9KOJIOTMYECKOro BOCHUTAaHUS — (POPMHUPOBAHHE OTBETCTBEHHOI'O OTHOIICHHMS K OKpYXKaloLeH cpene, KOTOpoe
CTpOUTCS Ha 0a3e HKOJOIMYECKOro CO3HAHUS, YTO IMpEJIoyaraeT coOJ0/ieHHe HPAaBCTBEHHBIX M MPABOBBIX IPHHIMIIOB
MIPUPOIOIONB30BaHUsl W TPOMAraHjay HJAeHd €ro ONTUMHU3AlUM, AKTUBHYIO JESITENbHOCTh MO H3YUYEHHUI0O U OXpaHe
TIPUPOJIBIL.

Llenp nocturaercs no Mepe peleHus B EAMHCTBE CIEAYIOIINX 3a/1a4:

— Pa3BUTHE SKOJOTMUYECKOI0 CO3HAHUS U YCTOMYMBOrO 9KOJIOTUUYECKOI0 MTOBEICHNUS;

— (opMupoBaHme yMEHHH W HAaBBIKOB Pa3yMHOTO IPHPOJIONONB30BAHMSA, HETEPIUMOTO OTHOIICHHUS K JEHCTBHAM,
MIPUHOCSLINM BpPEJ 3KOJIOTUH;

— IpHUOOpPETEHHE OITBITa SKOJIOTO-HATIPABICHHON ACATEIbHOCTH;

— CTaHOBJICHWE M Pa3BUTHE y OOYUYAIOMIMXCS SKOJIOTUIECKOW KYIBTYpHl, OEpPEeKHOTO OTHOIICHUS K POJHOU 3eMiie,
mpUpOIHEIM OorarcTtBam Poccnm m Mupa, TOHWMaHHE BIUSHUS COIMANTBHO-YKOHOMHYECKHX IIPOIIECCOB Ha COCTOSHHE
MIPUPOJIHOM U COLIMAIBHOM Cpe/ibl;

— (opmupoBaHue y 00ydYarOIIUXCS IKOJOTHUYSCKOW KApTUHBI MHpPA, Pa3BUTHE Y HUX CTPEMJICHUS Oepeub U OXPaHATh
NIpUPOAY;

— pa3BUTHE 3KOJIOTMYECKOTO CO3HAHMS, MUPOBO33PEHUS K YCTOMUHMBOTO 3KOJIOIMUYECKOT0 MOBEJEHUS




2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

bnok/4acte OITIOI1T | bnok 1. lucunnunel (Monynn) / Obs3aTenbHas 4acTh

2.1 TpeGoBaHus K NPeABAPUTEIBHON MOATOTOBKE 00y4a0LIerocsi

| Jucnumumza 51.0.07 MaremaTrka u3y4aeTcs: Ha Ha4ajabHOM dTane (OpMUPOBAHUSI KOMIIETEHIMU

2.2 IMCHMILUIMHBI U MPAKTHKH, JUISI KOTOPBIX H3y4YeHHe TAHHOM TUCIUILIUHBI
HeO0X0IMMO KaK NpeIIecTBYIoee

b1.0.13 Marematndyeckoe MOICTUPOBAHUE CHCTEM U MPOIIECCOB

b1.0.14 NnxxeHepHast 9KOJIOTUs

b1.0.49 Cucrema MeHeHKMEHTA KaueCcTBa

OTJ.01 Jloruka

DN [W[(N|—

b3.01(/1) BeinosHeHne BBITYCKHOM KBaM(UKAIMOHHON paboThl

3 IIVTAHUPYEMBIE PE3YJIbBTATBIOBYUYEHMUS ITO JUCIIUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUAMMU K PE3YJIBTATAM OCBOEHUA

OBPA3OBATEJIbHOM ITPOTPAMMBI

KO}] U1 HAUMCHOBAaHHE¢
KOMIICTCHIIMH

KOII U HAUMCHOBAHHEC

HHAUKATOpa

JOCTHXKCHHUS KOMIICTCHIUN

IInannpyemMsle pe3yJbTaThl 00yUeHUS

YK-1. Cnocoben
OCYULIECTBJIATD
KpUTUYECKUH aHamu3
MPOOJIEMHBIX CHTYalni
Ha OCHOBE CUCTEMHOTI'0
MIOIX0/1a, BRIPAOATHIBATh
CTpaTeruro JeicTBUN

VK-1.1. Ananusupyer
POOJIEMHYIO CUTYaITHIO
(3amavy) u BBIOEISICT €
0a30BbIC COCTABIIAIOIIHE.
PaccmatpuBaet paznmaHbIe
BapHaHTHI PEIICHUS
npobIeMHOIl cuTyaruu
(3amaun), pazpabaTbiBaeT
ITOPUTMBI UX pPeaTr3aiuu

3HaTh: METOJOJOTHIO CHCTEMHOI'O TIOAXO0Ja, IPUHIIUIIBI
pa3pabOTKy IUIaHa BHIOJIHEHUS NPOEKTa (peIIeHMs 3a7a4dH) B
cepe mpodeccHoHaTbHON ISSITENbHOCTH Ha BCEX €0 dTanax

YMersn: pemaTh 3a1a4u, TPEOYIOIME HABBIKOB a0CTPAKTHOTO
MBIIIICHUs], Pa3padaTeiBaTh IUIAH BBIMOJHEHUS IIPOEKTa B
ctepe mpodeccHOHANBHON AEATENHHOCTH, IPEIyCMaTpUBast
IpoOJIEMHBIE CUTYAIMH M PHCKH

Baagerp: MeTomamMHM  aHanIM3a M CHHTE3a, METOAAMH
IUTAHUPOBAHMS U BBINOJIHEHUS TIPOEKTOB (PELISHHUs 3a/1a4ul) B
YCIOBHUSX HEONPENIENEHHOCTH, OCYIIECTBISIsl PYKOBOJICTBO
IIPOEKTOM (TIO/AZIep KHUBask BBINOJIHEHUE IPOEKTA)

OIIK-1. Cnocoben
peuiatb MHXKCHCPHBIC
3a7a4M B
poheCCHOHATBHOMN
JIeSITEIIbHOCTH C
HCIIOJIb30BAaHHEM
METOJIOB €CTECTBEHHBIX
HAaYK, MAaTEeMaTU4YE€CKOTO
aHanmM3a u
MO/JICITUPOBAHHS

3a1a4

OIIK-1.4. 3HaeT OCHOBBI
BBICIIIC MaTeMaTHUKH,
CMocOoOeH MpeICTaBUTh
MAaTEeMaTHYECKOE OIMCAHHE
MIPOIIECCOB, UCTIONB3YET
HaBBIKM MaTEMaTHYECKOTO
OTIMCaHHS MOJIENAPYEMOTO
nporiecca (00BeKTa) I
pemeHns HHXEHePHBIX

3HaTh: OCHOBHBIE ONpEAETICHUS U TOHATHUA; HMETh
IIPEJACTAaBICHHE O MAaTEMAaTHYECKUX METOAaX, NMPUMEHSEMBIX
JUIS pelIeHHs TBOPUECKUX (MCCIeJ0BAaTeNIbCKUX) 3a0a4

YMeThb: OLEHUBaTh Pa3IM4YHBIE METOJbl PEUICHMs 3ajad U
BbIOMpPATh ONTUMATIBHBIM METON

Baapners: OCHOBHBIMHU TEPMUHAMH, HOHATHSAMH,
ONpENENCHUSIMA  PAa3liefioB  MaTeMaTWKH;  KOPPEKTHO
MIPEACTABISITE 3HAHNS B MaTeMaTHIECKOH (hopMe; 3arichIBaTh
MaTeMaTHYECKYI0 MOCTaHOBKY TEKCTOBOH 3a7a4m;
3alliChIBATh PE3yJIbTAThl MPOBEAEHHBIX HCCICIOBAHUA B
TEpMHUHAX IPEIMETHON 00IaCTH

4 CTPYKTYPA U COAEPKXAHUE JUCHUIIVIMHBI

OuHnas ¢popma 3aouHas popma *Kon
Kon HaumenoBanue paﬁ:{neﬂon, TeM c Yacel Kype/ Yacebl HMHIUKATOpA
1! BHAOB pAsoTE! EMECTP | ek | Mp | J1a6 | CP | cecoms | Jex | Ip | Jlag | cp | focrikenm
KOMIIeTeHIHU
. 1/ YK-1.1,
1.0 Pazpnen 1. Jluneiinas aaredpa 1 4 8 0 12 R 2 2 0 20 OMK-1.4
Tema 1. Matpumpl. Oneparuu
1 HaJI MAaTpUIlaMH, UX CBOMCTBA. 1 1 5 5 1/ 1 1 4 OIK-1.4
Ompenenuteny,  BEIYHCICHHE, 3UMHSIST
CBOHCTBA ompeaenuTenei
Tema 2. OOpaTtnHas Marpuua.
Panr MaTpHIBL. Basucusrit
12 MUHOD. OKBHUBAJICHTHBIE 1 1 5 5 1/ 5 OIK-1.4
npeoOpa3oBanuss Matpul. [IBa 3UMHSIA
crmocoba  ONIpEeNeHuss paHra
MAaTpUIIBI
Tema 3. Cucrembl JHMHEHHBIX
anrebpanvecKkux YpaBHEHHH.
OcHOBHBIE TOHATHA. Teopema U
1.3 Kponekepa — Kanemm. Metozst 1 2 2 2 1 1 4 YK-1.1
pEIIeHUs] CHCTeM YypaBHEHHI: SHMHIA
meron 'aycca, meron Kpamepa,
MaTPUYHBIA METOJT




4 CTPYKTYPA U COAEPKAHUE JNCHUIIJIMHBI

Ounas ¢opma 3aounas ¢opma *Kon
Ko HaumenoBanue pagneﬂos, TEeM Yacobl Kype/ Yacobl HHAMKATOpa
11 BIIOB PaboTR! CeMecTP | e | Tip | J1a6 | CP | cecomn | Jex | Tp | Jag | cp | ACCTHenus
KOMIETeHIHH
Tema 4. CoOcTBeHHBIC 3HAYECHUS Y
1.4 M BEKTOpbl MaTpul. Pemenue 1 2 2 2 VK-1.1
3UMHSS
OJIHOPOJTHBIX CHCTEM
VK-1.1,
1.5 Brimonnenue PI'P 1 1 4 OIK-1.4
16 Beimonsenne KOHTPOJIBHOM 1/ 3 YK-1.1,
) paboTsI 1 3UMHSIS OIIK-1.4
2.0 Pasaen 2. BexTopuas aareépa 1 2 4 0 7 1 1 1 0 12 YK-1.1,
/3UMHSAS OIIK-14
Tema 5. JleticTBust HaJ
BEKTOpaMH B TEOMETPUUYECKON H
KOOPANHATHOH tdopmax.
IIpoekuust BekTOpa Ha  OCh.
Jmna BEKTOpa " U
2.1 HaNpaBIsIoLINe KOCHHYCBI. 1 2 4 4 1 1 6 VK-1.1
CkanspHoe TIPOU3BE/ICHUE. SUMEGTA
Bekropnoe u CMelIaHHoe
MIPOM3BEICHUS BEKTOPOB,
CBOIICTBa, BBIYHCIICHHE,
TIPHIIOKCHHS
VK-1.1,
2.2 Brimonuenue PT'P 1 1 3 OTK-1.4
23 Beimonsenne KOHTPOJIBHOM 1/ 6 VK-1.1,
) paborsI 1 3UMHSIS OIlK-14
3.0 Pasgen 3. AmnaaumTuyeckas 1 6 12 0 16 1/ 1 1 0 28 YK-1.1,
reoMeTpust 3UMHSIS OIIK-14
Tema 6. IlpocTteiime 3amaun
AQHAJIMTHYECKOM TeOMETPHH. U
3.1 OO1mue noHsATHs 00 ypaBHEHUSIX 1 2 2 2 1 1 4 OIlK-1.4
JIMHUM W TIOBEpXHOCTH. [IpsimMast SHMHIA
Ha IJIOCKOCTH
Tema 7. IlnockocTs u mpsiMas B
39 TIPOCTPAHCTBE. B3aumuoe 1 5 5 5 1/ 4 OIK-1.4
pACIONIOKEHHE ~ TPSMBIX | SUMHSS
IUIOCKOCTeH B IPOCTPAHCTBE
Tema 8. Kpusble BTOpOro
MOPSIZIKA:  OKPY)KHOCTB, 3JUIMIIC, U
33 runepooa, napaboJa. nx 1 1 2 2 4 YK-1.1
reoMeTpHyYecKie CBOMCTBA U SHMHIA
YpaBHEHHS
Tema 9. Ilummunpudeckue u
34 KOHUYECKHE MOBEPXHOCTH. 1 5 5 1/ 4 VK-1.1
TMoBepxHocTH BpAIIICHUSL. SUMHSS
TToBepXHOCTH BTOPOTO MOPSIIKA
Tema 10. KommiekcHble 4ucia B
anrebpanveckoit,
TPHTOHOMETPHYECKOI u
35 MOKa3aTeabHOM thopmax. 1 1 4 4 1/ 4 OIK-1.4
KommiekcHslie qucna B SUMHSS
anrebpanvyecKou,
TPUTOHOMETPUYECKON "
MoKa3aTeabHOi (hopmax
VK-1.1,
3.6 Brimonuenune PT'P 1 1 4 OTK-1.4
37 Beimonsenne KOHTPOJIBHOM 1/ 3 VK-1.1,
) paboTsI 1 3UMHSIS OIlK-1.4
Pazgen 4. Beegenne B
. 1/ YK-1.1,
4.0 MaTeMaTHYecKHii 1 2 4 0 8 R 2 2 0 12 ONK-1.4
aHATIH3
Tema 11. DneMeHTHl TEOpHUHU
(yHKIHIA. Kraccuduxarms
4 | Gymewit Xapaxrepucruia 1 2 2 2 I 1 1 4 OINK-1.4
noBeneHuss (QYHKUUHA, Tpaduk, 3UMHSS
pa3IHYHbIe  CIOCOOBI  3aJaHMs
JIUHAN




4 CTPYKTYPA U COAEPKAHUE JNCHUIIJIMHBI

Ounas ¢opma 3aounas ¢opma *Kon
P “™P | Jlex | Mp | J1a6 | CP | cecons | Jlex | Mp | Jlag | CP
KOMIETeHIHH
Tema 12. IIpenen
TIOCIIENIOBATENFHOCTH u
(yHKIUH, CBOMCTBAa TMPEAEOB.
40 3amMeyaTenbHbIE TIpeIeIbl. 1 5 4 1/ 1 1 4 VK-1.1
Acnmrtotsl.  HenpepsIBHOCTB SHUMHSISI
GbyHKIHH. Kraccuduxarms
Touek  paspeiBa.  CBoiicTBa
HENPepbIBHBIX QYHKIMH
VK-1.1,
43 Brimonuenue PI'P 1 1 2 OTK-1.4
44 Beimonsenne KOHTPOJIBHOM 1/ 4 VK-1.1,
) pabors! 1 3UMHSIS OIlK-1.4
Pazpnen 5. IuddepenuuansbHoe
5.0 HcyucieHnue (GyHKUuM OHOI 1 3 6 0 14 1 2 2 0 20 YK-1.1,
. ¢ Gy A 3UMHSIS OIIK-1.4
nepeMeHHOii
Tema 13. TIpousBoaHas
(YHKIUH, ee TeOMETPUYECKHI H
MexaHudeckuil cMeici. IpaBuma
muddepeHpoBaHns  (QyHKIUH. U
5.1 Tabauna MIPOU3BO/THBIX. 1 2 4 4 2 2 6 VK-1.1
SUMHSS
IIpousBoxHbIe BBICIIHX
TIOPSIIKOB. Huddepenipan
¢yukuun. CMbICT M CBOWCTBA
nrddepeHanon
Tema 14. IMpubmmKeHHbIe
BBIYHCIICHUS c TTOMOIIIBIO
mupdepeHyana. OcHOBHBIE
TeopeMbl U PepeHIHANTEHOTO
59 ucuncnenus. ®opmyna Teiinopa. 1 1 5 6 1/ 6 OIK-1.4
IIpuMeHeHne MPOU3BOAHEIX K SUMHSISI
HCCIIEI0BAHUIO TIOBEICHUS
¢yukuumit.  HauGomblree  u
HaMMeHbIIIee 3HaYeHHs (QYHKITHI
Ha OTpe3Ke
VK-1.1,
53 Brimonuenue PI'P 1 1 4 OTK-1.4
54 Brimonnenue KOHTPOJILHOM 1 ] YK-1.1,
) pabotsl 1 /3UMHSISt OIIK-14
Dopma TIPOMEKYTOYHOM 1 ) 1 4 YK-1.1,
aTTECTAIMK — 3a4eT /3UMHSA OIIK-1.4
Pazpen 6. HHTerpaibHoe 1 VE-1.1
6.0 HCHHCIeHHe ¢yHKUMH OHOM 2 14 14 0 16 - 4 4 0 48 OTIK-1.4
nepeMeHHOii
Tema 15. TlepBooOpa3zHasi.
Heompenenennsrit uHTErpan u Y
6.1 ero CBOICTBA. Tabnuna 2 2 2 2 2 2 6 OIIK-1.4
JeTHSIA
uHTerpanoB. OCHOBHBIE METOJbI
HMHTErPUPOBAHHS
6.2 Tema  16. HHTSFPHPOB&HI/IC 5 5 5 5 1/ 6 OIK-1.4
paIMOHANBHBIX Apobeit JICTHSIS
Tema 17. UWHrerpupoBaHue
TPHUTOHOMETPHYECKUX T
6.3 BBIPa)KEHUH, YHUBepcalbHas 2 2 2 2 6 OIIK-1.4
JICTHSIS
TPHIOHOMETpPHYECKast
MOJICTAHOBKA
Tema 18.  HuTerpupoBanue Y
6.4 HEKOTOPbIX  HMPpalMOHAIBHBIX 2 2 2 2 6 OIIK-1.4
. JeTHSIS
BBIPaXKCHUH
Tema 19. OnpeneneHHbIi U
6.5 MHTErpaj, €ero CcBoiicTBa H 2 2 2 2 2 2 6 YK-1.1
JeTHSIS
BBIYHCIICHUC
Tema  20.  HecoGcTBeHHEIE U
6.6 MHTErpajbl, WX CBOHCTBA H 2 2 2 2 6 VYK-1.1
JeTHSISA
BBIYHCIICHHC
6.7 Tema 21. [punoxeHus 5 5 5 5 1/ 6 OINK-1.4
HHTErpajbHOrO HCUHCICHUS] JIeTHSIA
VK-1.1,
6.8 Brmonuenue PI'P 2 2 2 OIK-1.4
6.9 Brimonnenue KOHTPOJIBHOM 1/ 6 YK-1.1,
i paboThI 2 JICTHSIS OIlK-1.4
7.0 Paznen 7. DyHKIUU 2 4 4 0 6 1/ 2 2 0 18 YK-1.1,
HECKOJIbKMX IepeMeHHbIX JIeTHsS OIIK-14




4 CTPYKTYPA U COAEPKAHUE JNCHUIIJIMHBI

Kon

HaumeHoBaHHe pa3/ie/i0B, TEM
M BUJIOB padoThl

Ounas ¢opma

3aounas ¢opma

Cemectp

Yacel

Jlek

Mp

Jlao

(0

Kype/
ceccus

Yacel

Jlek

Ip

JIab

Ccp

*Kon
HHAMKATOpa
JOCTHKEHHUS

KOMIIETEHIIUH

7.1

Tema 22. OyHKINH HECKOIBKUX
TIePEMEHHBIX. Ipenemn,
HEHPEpHIBHOCTh ¢dyHKIMM
HECKOJIBKUX TIePEMEHHBIX.
YacTtHbIe IIPOU3BO/THEIE
GbyHKIUH HECKOIBKHX
TIepeMeHHBIX, TOJHBIH
muddepernman

1/
TIeTHSIS

YK-1.1

72

Tema 23. DxcTpeMyMbl QYHKIUH
ABYX TICPEMEHHBIX,
HEOOXOAUMBIE M JIOCTATOUHBIC
YCIIOBUS CYIIECTBOBAHMS
3KCTPEMyMaA. YcnoBHBIH
skcTtpeMyM.  Hammenbmee u
HauOoJbIIee 3HAUYCHHUS (YHKIIHU
B 3aMKHYTOW 00J71aCTH

1/
JIeTHSIS

OIIK-1.4

73

Brimonuenune PT'P 3

YK-1.1,
OIIK-1.4

7.4

Brimonaenne
pabotsl 3

KOHTPOJIBHOM

1/
JIETHSIS

VK-1.1,
OIK-1.4

8.0

Pasnen 8.
HCYHCIeHHe
HECKOJIbKHX TepeMeHHbIX.
BekTopHbIii aHaJu3 H
3J1eMeHThI TEOPHH N0JIsI

HHurerpaibHoe
yHKkuuu

16

16

18

1/
JIeTHASA

40

YK-1.1,
OIIK-1.4

8.1

Tema  24. Oomas cxeMa
MOCTPOEHHsT ~ WHTETpaiia MO
obmactu. [eomerpuueckuii u
MEeXaHU4eCKUH CMBICIL.
OCHOBHBIE CBOWCTBa

1/
JeTHSIA

YK-1.1

8.2

Tema 25. Beluucienune u
TIPUIIOKEHUST KPaTHBIX
HMHTErpajioB

1/
JeTHSISA

YK-1.1

8.3

Tema 26. 3ameHa NEepeMEHHBIX B
KPaTHBIX HHTErpanax

1/
JIETHSIS

OIIK-1.4

8.4

Tema 27. KpuBomuHeiiHbIE
HHTErpajbl

1/
JIETHSISA

YK-1.1

8.5

Tema  28.
HWHTETPAIbL.
MOBEPXHOCTH

IToBepxHOCTHBIE
Imomans

1/
JeTHSIA

YK-1.1

8.6

Tema 29. DneMeHTbl BEKTOPHOTO
aHaJIn3a. Dopmyna
OcTporpaackoro

1/
JeTHSIA

YK-1.1

8.7

Tema 30. DreMeHTEI BEKTOPHOTO
nosst. @opmyna Crokca

1/
JIeTHSIS

VK-1.1

8.8

Beimonuenne PTP 3

YK-1.1,
OIIK-1.4

8.9

Brinonnenune
pabotsl 3

KOHTPOJILHOM

1/
JIeTHSIS

YK-1.1,
OIIK-1.4

Dopma TIPOMEKYTOYHOM
aTTeCTalluH — DK3aMeH

36

1/netHsis

18

9.0

Pa3nen 9.
JuddepenunaibHbie
YPABHEHHSI H CHCTeMBI

10

10

12

2/
3UMHSASA

28

YK-1.1,
OIIK-1.4

9.1

Tema 31. 3amaun, npuBoOASIIHE K
nudhepeHHaTbHBIM
YpaBHEHHSIM. OCHOBHBIE
TIOHSTHSI TeopuH
nudhepeHranIbHbIX  ypaBHEHHI
Jubdepenipansupie ypaBHEHHS
IepBOrO MOPsIIKA

2/
3UMHSISI

YK-1.1

9.2

Tema 32 [lubdepenimanbusie
YPaBHEHHS BBICIIMX HOPSIKOB.
YpaBHeHus, JIOIYCKAOIIHe
MmoHWKeHne nopsiaka.  OOmias
Teopus JTMHEHHBIX
uhdepeHIIaIbHEIX YpaBHSHUH

2/
3UMHSS

OIIK-1.4




4 CTPYKTYPA U COAEPKAHUE JNCHUIIJIMHBI

Ounas ¢opma 3aounas ¢opma *Kon
Ko HaumenoBanue pagneﬂos, TEeM Yacobl Kype/ Yacobl HHAMKATOpa
11 BIIOB PaboTR! CeMecTP | e | Tip | J1a6 | CP | cecomn | Jex | Tp | Jag | cp | ACCTHenus
KOMIETeHIHH
Tema 33. Jluneitnsie
OITHOPOJHBIE
mudhepeHranbable  ypaBHEHMS
c MTOCTOSIHHBIMH 2
9.3 koopdunuentamu.  JIuHeitHbIe 3 2 2 2 4 OIIK-1.4
SUMHSS
HEOJHOPOJHBIE
¢ depeHaIbHbe  ypaBHEHHS
N-r0 TMOpsKa C MOCTOSHHBIMU
K03 b uIHeHTaMH
Tema 34. CrtpykTypa o0Iero
pemenns.  Merox — Bapuanuu
MIPOM3BOJIBHBIX HOCTOSTHHBIX
(merox  Jlarpamxa). Merox
94 HeOIpe/IeNIeHHBIX 3 5 2 5 2/ 4 OIK-1.4
KOIGQUIMEHTOB  HAaXOXKIACHHUS 3UMHSS
YAaCTHOTO PEIICHHS JIMHEHHBIX
HEOJHOPO/HBIX
nudhepeHranIbHbIX  ypaBHEHHI
CO CIIEMAIbHOM NpaBoi YacTbIO
95 Tema 35. CHCTerl 3 5 5 5 2/ 6 VK-1.1
rdhepeHIraIbHbIX YpaBHSHUN 3UMHSIS
VK-1.1,
9.6 Brmonnenue PI'P 4 3 2 OIK-1.4
97 Beimonsenne KOHTPOJIBHOM 2/ 6 VK-1.1,
) paboTs 4 3UMHSAS OIIK-14
10.0 Paznen 10. YwuciaoBble u 3 12 12 0 14 2/ 2 2 0 28 YK-1.1,
(pyHKIHOHAIBHbIE PSI/IBI 3UMHSAS OIIK-14
Tema 36. DIeMeHTHI
(YHKIHOHAIBHOTO aHanu3a.
10.1 YucnoBble  psijbl, OCHOBHBIC 3 5 5 5 2/ 5 5 4 OIK-1.4
TIOHSTHSL. Jocrarousble SHUMHSISI
MPU3HAKH CXOJIUMOCTH
3HAKOIIOJIO)KHTENBHBIX PSI0B
Tema 37. 3nakouepeayouye
101 psnel.  Ipusnak  JleiiOHuia. 3 5 5 5 2/ 4 OTIK-1.4
A6comoTHas u YCIIOBHAs SHUMHSISI
CXOJIMMOCTh
Tema 38. @yHKUMOHAIIBHBIE
MOCJIE/IOBATEIBHOCTH W PSABL. 2/
10.2 | Crenennble psnasl. MHTEpBan u 3 2 2 2 4 YK-1.1
SUMHSS
001aCcTh CXOIMMOCTHU CTETEHHBIX
psizoB
Tema 39. Psang Teinopa wu
MakiopeHa. Paznoxxenune 2/
10.3 | ¢yHKIMIl B CTENEHHBIC PSIbL 3 2 2 2 4 VK-1.1
IIpuMeHeHNs CTEHEHHBIX PSJIOB SUMHIA
B TIPUOJIMIKCHHBIX BBIUMCICHUIX
Tema  40. T'apmoHMYeckHit
104 | aHamus. Psaget  @ypobe. Psast 3 5 5 5 2/ 4 VK-1.1
@ypse IS YETHBIX, HEYETHBIX SHUMHSISI
(yHKIHIA
Tema 41. Paznoxenue 5
10.5 | memepmommdyeckux (GYHKIUH B 3 2 2 2 4 VK-1.1
SUMHSISI
psn Dypoe
VK-1.1,
10.6 | Bromonnenue PI'P 4 3 2 OIK-1.4
107 Beinonsexne KOHTPOJIBHOM 2/ 4 VK-1.1,
pabotsl 4 3UMHSIS OIlK-1.4
11.0 Paznen 11. Teopusi ¢pynkumii 3 6 6 1 6 2/ 2 2 0 16 YK-1.1,
KOMILIEKCHOIi epeMeHHOii 3UMHSAS OIIK-14
Tema 42. DyHKINH
KOMIUIEKCHOTO ~ TIEPEMEHHOTO.
IIpenen,  HempepblBHOCTH U 5
11.1 | muddepennupyeMocTs GYHKINH 3 2 2 2 — 2 2 4 OIIK-1.4
KOMIUIEKCHOTO ~ TIEPEMEHHOTO.
VYenosus AQHAJIMTUYHOCTH
(dyHKIHH
Tema 43. Wuterpanbhbie
Teopembl u Gopmynasl  Komrm. 2/
1.2 W3zomupoBaHHbIe 0COOBIE TOYKU 3 2 2 ! 3UMHSAS 4 OTR-1.4
¥ MX KIaccuHUKaIHs




4 CTPYKTYPA U COAEPKAHUE JNCHUIIJIMHBI

Ounas ¢opma 3aounas ¢opma *Kon
Ko HaumenoBanue pagneﬂos, TEeM Yacobl Kype/ Yacobl HHAMKATOpa
11 BIIOB PaboTR! CeMecTP | e | Tip | J1a6 | CP | cecomn | Jex | Tp | Jag | cp | ACCTHenus
KOMIETeHIHH
Tema 44. Boeruetsl. Brruncnenue
BBIYETOB OTHOCHUTEIILHO
113 | MOMOCOB PAsIHYHBIX MOPSIKOB, 3 5 5 1 2/ 4 VK-1.1
HEYCTPAaHUMOH  OCOOCHHOCTH. SUMHSIST
BerumciieHHe  MHTETpajioB ¢
TIOMOII[BIO BBIYETOB
VK-1.1,
11.4 | Brmonuenue PI'P 4 3 2 OIK-1.4
115 Beimonsenne KOHTPOJIBHOM 2/ 4 YK-1.1,
) pabotsl 4 3UMHSAS OIIK-14
12.0 Pazaen 12. OnepauuonHoe 3 6 6 0 8 2/ 0 0 0 24 YK-1.1,
HCYHCICHHE 3UMHSIS OIIK-14
Tema  45. IIpeoOpa3oBanue
12.1 Jlamnaca, ero cBoiictBa. Kiacc 3 5 5 5 2/ 6 VK-1.1
OPUTHHAJIOB. Kimacc SUMHSIST
1300pakeHui
Tema 46. OCHOBHbBIE TEOPEMBI
12 | omepaumonHOTO HMCYHCIICHUSI. 3 5 5 5 2/ 6 VK-1.1
Croco0s! BOCCTaHOBIICHUSI 3UMHSS
OPHTUHAJIOB 10 H300PAKEHUIO
Tema 47. Pemenue
muddepeHInanbHbIX ypaBHEHUIH 2
12.3 | u cuctemsl aubdepeHHaTbHBIX 3 2 2 2 — 6 YK-1.1
ypaBHEHHI OIEePAIIHOHHBIM
METOIOM
YK-1.1,
12.4 | Brmonuenue PT'P 4 3 2 OIK-1.4
125 Beimonsenne KOHTPOJIBHOM 2/ 6 VK-1.1,
) pabortsl 4 3UMHSIS OIlK-1.4
Dopma TIPOMEKYTOYHOM 3 36 2/ 18 YK-1.1,
aTTecTaluy — SK3aMeH 3UMHSIS OIIK-1.4
13.0 Paznen 13.“OCHOB]>I 4 4 4 0 6 2/ 0 2 0 20 VK-1.1,
JIUCKPETHOH MaTeMaTHKH JIeTHsAS OIIK-14
Tema 48. DneMeHTHI AUCKPETHON
13,1 | Maremarnku: KOMOUHATOpHKa, 4 5 5 5 2/ 5 6 OIK-1.4
JJIEMEHTbl TEOPHUH MHOXKECTB, TIETHSIS
anrebpa JIOTHKU
132 Tema 49. DneMeHTHI TUCKPETHOM 4 5 5 5 2/ 6 OIK-1.4
MaTeMaTHKH: TeopHs rpados. JIETHSISI
VK-1.1,
13.3 | Bemonnenue PT'P 5 4 2 OIK-1.4
13.4 Beimonsenne KOHTPOJIBHOM 2/ 3 VK-1.1,
) pabotsl 5 JICTHSISI OIlK-14
Pa3zznen 14. OcHOBBI TEOpUH 2 VE-L.1,
14.0 | BeposiTHOCTEIT u 4 13 13 0 32 S 4 4 0 56 OTIK-1.4
MAaTEeMaTHYeCKOi CTATHCTHKH
Tema 50. CnydaitHbie cOOBITHS.
Anrebpa COOBITHH,
KIacCU(UKaIMs  COOBITH B
TEePMHUHAX TEOPUH BEPOSITHOCTEH
u TEOpHU MHOYKECTB.
OneMeHTapHas TEopHst
BEPOSTHOCTEN " ee 5
14.1 | matemaruueckue OCHOBBI: 4 4 4 6 2 2 6 OIlK-1.4
pasiHYHbIe TIOTXOJTBI K JIeTHAA
OIpeesIeHUI0 BEPOSITHOCTH
coObITHs. TeopeMbl CIOKEHUS H
YMHOKEHHST BEPOSITHOCTEH.
YcnoBHbIE BEPOSITHOCTH.
®dopmyna MOIHON BEPOSTHOCTH.
Dopmyiel baiieca
Tema 51. IlocienoBaTeabHOCTH
HE3aBUCUMBIX UCTIBITAHUIH 2
14.2 | Bepuymm. ®opmyna beprymmm. 4 4 4 6 8 OIIK-1.4
TIETHSISE
IpenenbHble TeOpeMbl B CXeMe
Bepuymm




4 CTPYKTYPA U COAEPKAHUE JNCHUIIJIMHBI

Kon

HaumeHoBaHHe pa3/ie/i0B, TEM
M BUJIOB padoThl

Ounas ¢opma

3aounas ¢opma

*Kop

Cemectp

Yacel

Jlek

IIp | JIab

(0

Kype/
ceccus

Yacel

HHIUKATOPA

Jlek

Ip

JIab

Ccp

AOCTHKCHUS
KOMIICTCHIIUHN

Tema 52. CrryuaiiHble BeTHINHEL
@DopMBl 3aKOHA pacHpeeneHuUs.
JUCKPETHOH M HENpepbIBHOM
ClTydaiHbIX BenmduH. OCHOBHBIE

14.3

YHCIIOBBIE XapaKTEPUCTUKH
CITy4aifHbIX BEJIMYMH.
Kiaccnueckue 3aKOHBI 4 3 3 2/
JUCKPETHBIX ¥ HETPEPBIBHBIX JICTHSS
CITy4aifHbIX BEJIMYMH.
HopmaneHoe — pacmpenencHue.
3aKkoH OOJBIITHX qHUCeL.
LenrpanbHas npesieNibHas
TeopeMa. JIBymepHEbIe
CITy4aiiHbIC BETMYUHBI

VK-1.1

14.4

Tema 53. OneMeHTbI
MaTeMaTHYecKOll  CTaTHCTHUKH.
CratucTiuueckue METOJIBI
00paboOTKU DKCIEPUMEHTATBHBIX
JTaHHBIX. Toueunsie u 4 5 5 2/ 5 5
HMHTEepBaIbHEIE OLICHKH JICTHSIS
MapaMeTpoB PACIpe/eNCHUs 110
BEIOOpKE. Craructiyeckas
IpoBepKa THIOTEe3. JIEMEHTH
TEOPUH KOPPEIISIIHI

VK-1.1

14.5 | Bwmonnenue PTP 5 4 8

VK-1.1,
OIK-1.4

14.6

Beimonsenne KOHTPOJIBHOM 2/
paboThI 5 JICTHSISI

26

YK-1.1,
OIIK-14

aTTCCTAallui — 3a4€T JICTHSIA

Dopma MPOMEXKYTOUHOM 4 2/ 13

YK-1.1,
OIIK-1.4

* Ko MHIUKATOpa JOCTIKEHHS KOMIIETEHIIMH MPOCTABIISIETCS FITH JUTSI BCETO pasjiesia HiTH TS KaXIOW TeMBI FITH TS
Ka)XJI0TO BHJA pabOTEHI.

5 ®OHJA ONEHOYHbBIX CPEACTB JJIA TPOBEJAEHUA

TEKYIIEI'O KOHTPOJISI YCIEBAEMOCTHA U ITIPOMEKYTOYHOM

ATTECTAIMH OBYYAIOIIIUXCA 11O JUCIUIIVIMHE

@DoHJ OLIEHOYHBIX CPEICTB Ul NPOBEJCHUS TEKYLIETO KOHTPOJS YCIIEBA€MOCTH M MPOMEXYTOYHOH aTTecTalnuu
10 AucUUIUTHHE oOopMIIeH B Buje mpmitokeHns Ne 1 k pabouell mporpaMMe QUCHUIUIMHBI M Pa3MEIIEH B JJICKTPOHHOMN
nH(popmannoHHo-00pazoBarenbHOH cpene MHcTHTyTa, JOCTyNHON 00yUaromeMycs 4epe3 ero JNIHbIH KaOMHeT

JUCUMIIAHBI

6 YHEBHO-METOJNYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1 YueOHas iuTepaTypa

6.1.1 OcHOBHas1 TUTEpaTYypa

Kon-Bo 3Kk3.
Bbubnuorpaduueckoe onucanue B Oubmnoreke/
OHJIANH
WnbuH, B. A. OcHOBBI MaTeMaTHYECKOTO aHajK3a : yueOHUK : B 2 vacTsax / B. A. Unbun, D.
I'. ITo3usk. — 7-e uzn., crep. — MockBa: @usmatiut, 2009. — Yacts 1. — 647 c. — (Kypce
6.11.1 BEICIIIEH MAaTEeMaTHKH U MaTeMaTHIeCKOW (GU3UKH; BHITycK 1). — Pesxkum moctyma: o orUaiiH
TIOJIITHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=76686
(mata obpamenns: 18.05.2023)
WnpuH, B. A. OcHOBBI MaTeMaTHYECKOTO aHAJM3a : y4eOHUK : B 2 acTiax / B. A. Unpun, 3.
I'. Io3wsk. — 5-e w3x. — Mocksa : ®u3matiut, 2009. — Yacts 2. — 464 c. — (Kypc Beicmeit
6.1.1.2 | MareMaTHK{ M MaTeMaTHIeCKO# (pr3mKH ; BRITycK 2). — PexknMm mocTyma: mo moJmnmcke. — OHJIAHH

URL: https://biblioclub.ru/index.php?page=book&id=83225
(nata obpamenus: 18.05.2023)




Kysnenos, b. T. Matemaruka : yae6uuk / b. T. Ky3nenos. — 2-e u3z., mepepab. u Jo11. —
Mocksa : FOuutu-Jlana, 2017. — 720 c. : wi., Tabin., rpad. — (Beiciiee npodeccuonansHoe
6.1.1.3 obpazoBanue: DKOHOMHUKA U yIpaBiieHHe). — PexxuM g0CcTyma: mo mojAmnucke. — OHJIAlH
URL: https://biblioclub.ru/index.php?page=book&id=684902
(nata obpamenus: 18.05.2023)
6.1.2 JlonoJIHUTEJbHAS JIUTEPaTypa
Kon-Bo 3Kk3.
bubnuorpaduueckoe onucanue B Oubmnoreke/
OHJIANH
I'eBopksin, O. A. Maremaruka. MaTeMaTH4eCcKuil aHaIM3 | y4eOHO-METO IUUECKHIA
kommieke / O. A. I'eBopksn, A. H. Mamaxos. — Mocksa : EBpa3uiickuii OTKpBITHIN
6.1.2.1 MUHCTUTYT, 2010. — 343 c. — Pexxum octyna: o nojanucke. — OHJIAMH
URL: https://biblioclub.ru/index.php?page=book&id=93168
(mata obpamenns: 18.05.2023)
6.12.2 3anopoxxer, I'.J1. PykoBoiCTBO K penIeHuIo 3aad 10 MaTeMaTHIECKOMY aHAIIU3Y : 200
T yaeOHoe mocobue - 6-¢ 3., crep. / .M. 3amopoxer ; CII6.:Jlanp, 2010. — 464 c.
MMuckynos, H.C. TuddepennmanpHoe 1 HHTETpaNbHOE UcUnCIeHus. B 2 T. : yueOHOe
6.1.2.3 mocobue 1t BTy30B. - u3f. crep. / H.C. ITuckyHoBs ; M.:UuTerpan-Ilpecc, 100
2009.-416c.
6.1.3 YuyeOHO-MeTOoaAHYeCKHE Pa3padoTKH (B T. 4. /I CAMOCTOSITeJILHOI padoThl 00y4aronIuXcs)
Kon-Bo 3Kk3.
Bbubnuorpaduueckoe onucanue B Oubnoreke/
onyaitn/9M0C
Bacsik, JI.B. Maremaruka: yueOHoe mocoOue Ha NpakTHYECKHE 3aHATHS TSI CTY/ICHTOB
OYHOM U 3a04HOM (hopM 00ydeHus crnenuansHocTeit 23.05.06 « CTpOUTEIBLCTBO KEIE3HBIX
JIOPOT, MOCTOB U TPAHCIIOPTHBIX TOHHENEN», 23.05.05 «Cuctemsl oOecnieueHus JBUKECHHUS
rmoe3aoB», 23.05.03 «IToaBuKHOM COCTAB XKEIE3HBIX TOPOI» / o
6.1.3.1 JI.B. Bacs, C.H. Cac. — Ynra: 3a6WKT, 2017. 164 c. onnaiia/ SHOC
[DnexTponnsIii pecypc]:
URL: https://zabizht.ru/cgi-bin/viewer.pl?book id=23415.pdf
(mata obpamenns: 18.05.2023)
Bacsxk, JI.B. Maremartunka: yaeOHOE TOCOOHE IO BEITIOTHEHHIO CAMOCTOSITEIEHOW PadOTHI
IUTA CTYICHTOB OYHOW M 3209HOH popm oOydeHns cnenuansHocTei 23.05.06
«CTpOUTENBCTBO JKEJIE3HBIX JOPOT, MOCTOB U TPAHCHOPTHBIX TOHHENEH», 23.05.05
6.132 «Cucremsl obecneuenus asmkenns nmoe3nosy / JI.B. Bacak, C.H. Cac. — Uura: 3a6MKT, ornaiis/ SUOC
2017.-211c.
[Onekrponnslit pecypcl]:
URL: https://zabizht.ru/cgi-bin/viewer.pl?book id=23431.pdf
(nata obpamenus: 18.05.2023)
ITemkor, H.B. MaTemarnka. Y4eOHO-METOAMUECKOE TIOCOOUE 1O BHITTOJTHEHUIO
KOHTPOJBHBIX padOT Ul CTYJCHTOB TeXHUYIECKHX crieransHocTei / H.B. [emkos, JI.B.
6.133 Bacsk, T.O. Hocanbckas. — LII/IIaZ 3a0MXKT, 2021. - 48 c. oraiin/ SMOC
[DnexTponnsIii pecypc]:
URL: https://zabizht.ru/cgi-bin/viewer.pl?book id=31509.pdf
(mata obpamenns: 18.05.2023)
6.2 Pecypchbl HHPOPMALIMOHHO-TEJIEKOMMYHHKAIMOHHOM ceTu «MHTEepHEeT»
6.2.1 | ACY bubmmotexa 3a06MXKT http://zabizht.ru

6.2.2 | OBC "YuauBepcuretckas 6ubmamoreka Online" http://biblioclub.ru/
6.3 IlporpamMmmHoe o0ecnieyeHre U HH(QOPMALMOHHBIE CIIPABOYHbIE CUCTEMbI
6.3.1 ba3oBoe nporpaMmMHoe obecrieyeHue
6311 Microsoft Windows 7 Professional, mumersust Ne 49156201, rocymapcTBeHHbIi KoHTpakT ot 03.10.2011 . Ne
T 139/53-0AD-11
Microsoft Office 2007 Standard, munensust Ne 45777622, rocynapctBeHHbld koHTpakT ot 10.08.2009 T.
6.3.1.2 | Ne64/17-OA-09; Microsoft Office 2007 Standard, nuuensust Ne 44718393, rocyqapcTBEHHBIH KOHTPAKT OT
18.10.2008 r. Ne 92/32A-08
63.13 SAunexc. bpaysep. Ilpuxiagnoe mporpammuoe obecriedeHue ooOuiero HazHadeHus, O(QUCHbIE MPUIIOKEHHUS,
""" | nuneH3ust — cBOOOHO pacnpocTpaHseMoe porpaMmMHoe obecrieuerue mo juien3un BSD License
ACY «bubnnoteka», CBUAETENBCTBO 0 TOCYAAPCTBEHHON perucrpanuu nporpammsl aias 9BM Ne 2009611107,
6.3.14
3apeructpupoBano B Peectpe nporpamm ans 9BM 19.02.2009
63.15 Bl ACY «bubnmnoreka», CBHIETEILCTBO O T'OCYAApPCTBEHHOW perucrpauuu nporpamMmbl st OBM Ne

2009620102, 3apeructpuponano B Peectpe nporpamm st 9BM 27.02.2009

6.3.2 Cnenuaan3upoBaHHOe MPOrpaMMHoOe odecniedeHue




6.3.2.1

He npenycmorpeno

6.3.3 UndopmanuoHHble CIPABOYHBIE CHCTEMbI

6.3.3.1

WHadopmanmonHo-cripaBoyHas cucrema «I apanT»

6.4 IlpaBoBble M HOPMATHBHbIE JOKYMEHTbI

6.4.1

He npenycmorpeno

7 OMUCAHUE MATEPUAJTBHO-TEXHUYECKOMH BA3BI,
HEOBXOJUMOIi /151 OCYIIECTBJEHMSI YYEBHOI'O MMPOLIECCA
MO JUCHUTLINHE

YueOnsIit u maboparopusiii kopryca 3a0VIKT UpI' YIIC maxomsrcs mo agpecy: 672040, 3abaifkanbckuii Kpaid,
ropoa Yura, ynuia MaructpanbHas, aoMm 11

VYuebHas ayautopus 305 maas [OpoBeAEHUS JIEKIHOHHBIX M MPAKTUYECKUX 3aHSATHH, TPYNNOBBIX U
UHIUBUAYQJIBHBIX KOHCYJIBTAIUH, TEKYLIEr0 KOHTPOJIS M MPOMEXKYTOUHOW aTTeCTalllH, YKOMIIJIEKTOBAaHHAs
CHEeLMaNU3UPOBaHHOW MeOeNpl0 U TEeXHHYECKMMHU CpeAcTBaMH  oOyueHHs (MyJIbTHUMEAHANPOEKTOP
(mepeHocHO#), dKpaH (NMEPEHOCHOM), HOYTOYK (MEPEHOCHOI)), CIyKallUMHU JUIS MpelCTaBiIeHHs y4eOHOM
uHdopmanuu Oonbiioil aynuropun. Jlns npoBeaeHWs 3aHATHH JIEKMOHHOI'O THIIA HMMEIOTCS y4eOHO-
HATJBIIHBIC TIOCOOUs (MPE3eHTAIlNK, IJIAKaThl), 00CCIICYNBAOIINE TEMATHUYCCKUEC HIUTIOCTPALUU COJICPIKAHHUS
JVCIUIITHHBI

VYuebnas ayguropust 3.33 1 NPOBEACHMS JICKUMOHHBIX M MPAKTUYSCKUX 3aHATHH, TPYNIOBBIX |
WHIMBUIYaJIbHBIX KOHCYJIBTALlMH, TEKYIIEro KOHTPOJS W NPOMEKYTOYHOW AaTTECTALlMM, YKOMIUIEKTOBaHHAs
CIICLIMANIM3UPOBAaHHOW MeOelIbl0 W TEXHHYSCKUMH CpEICTBAMH  OOy4YeHHS (MYJIbTUMEAUANPOCKTOp
(mepeHoCHOI1), 3KpaH (TIEPEHOCHOI), HOYTOYK (IIEPEHOCHOM)), CIy)KaIllUMH Ui TIPEICTaBICHUS y4eOHOU
uHGOpManuu OonplIoi aymuropuu. I TPOBENCHHMS 3aHATHH JIGKIHMOHHOTO THIIA HMEIOTCS YydeOHO-
HATJBIIHBIC TIOCOOUsI (MPE3eHTAIlNM, IJIAKaThl), 00CCIICYNBAOIINE TEMATHUYCCKUE WIUTIOCTPALUHU COJCPIKAHHUS
JCLUIITHHBI

VYuebHas ayautopuss 416 aas IOpoBeAEHUS JEKIHMOHHBIX M MPAKTUYECKUX 3aHSATHH, TPYNNOBBIX U
UHIUBUAYQJIBHBIX KOHCYJIBTAIUMH, TEKYLIEr0 KOHTPOJIS M MPOMEXKYTOUHOW aTTeCTalllH, YKOMIIJIEKTOBAaHHAs
CHeUaIN3UPOBAHHON MeOelbIo M TEXHUYECKMMU CPEJICTBAMU 00yueHHs (MHTepaKTUBHAS JOCKa, KOMIIBIOTED),
CIy)KalllUMHU JUlsl TIpeJCcTaBieHus y4eOHoi wmHdopmaumu Oonbiioi ayautopuu. st mpoBelNeHUs 3aHATHN
JICKIIMOHHOTO THUIa WMEIOTCS Yy4eOHO-HArJsIIHbIe IOcoOMs (Tpe3eHTaluy, IUIaKaThl), OOeclevHBaroIue
TEMAaTHYECKHE WIIIOCTPALMN COAEP KAHUS TUCIIUIIIMHEI

VYuebnast ayautopuss 212 nansg mpoBeneHus 1abOpaTOpHBIX pPadOT, TPYNIOBBIX W HWHAWBHIYaIbHBIX
KOHCYJbTallul,  TEKYIIETO KOHTPONISI W IPOMEXYTOYHOH  aTTeCTaluH, YKOMIIJIEKTOBaHHAs
CTEIUATN3NPOBAHHON MEOEeNbI0 M TEXHUYECKUMHU CPEACTBAaMH 00ydeHHs (KOMIBIOTEPHI C MOJKITIOYCHUEM K
cetn lHTepHeT, obecneuynBaromue AOCTYNl B 3JIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTENbHYIO CPEdy
3a6KT HpI'VIIC)

IomemeHus: Asl CaMOCTOSATENbHOW pabOThl OOYYAIOIIMXCSI OCHAIICHBI CIEHUATN3UPOBAHHOW MeEOEeNbio U
KOMITBIOTEPHOM TEXHHUKOH, MOJAKIIOYEHHON K HH(OPMAIMOHHO-TEICKOMMYHHKAIMOHHOW cetn WHTepHeT ¢
BBIXOJIOM B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa3oBatebuyo cpeay 3a0VKT Upl'YIIC.

TTomerenus AJi1 CaMOCTOSITENILHON pabOThl 00YUaIOIIIUXCS:

- YUTAJbHBIN 3471,

-2.11,2.17

IMomemenne 3.25 s XpaHeHHs W OPOPHIAKTHUECKOTO OOCTYyKHMBaHUS y4eOHOro 0O0OpPYIOBAHUS.
OCHAIIICHHOCTh: KOMIIBIOTEPBI, PYYHOU CJIECApHBI HHCTPYMEHT, O3JICKTPOTEXHHYECKHH HMHCTPYMEHT,
MPUHAJICKHOCTH JUTS TTAlKK, MeOellb, yueOHO-HATIISITHBIE T0COOHS

8§ METOANYECKHE YKA3AHMUSA JIAA OBYYAIOIUXCA 11O OCBOEHHIO

JUCUMUIIAHBI

Bun yue6HOM
JIESITEIBLHOCTH

Opranuzanus yueOHOU JesTeIbHOCTH 00y4aloIerocs

Ha nexumsx oOyd4aromipecsi MOJy4alOT caMble HEOOXOJMMbIE [aHHble, BO MHOIOM
JIOTIOJIHSIOIINE W KOPPEKTUPYIOLIME YYeOHUKH. YMEHHE COCPEJOTOYEHHO CIIyIIaTh JIEKIHH,
AKTHBHO, TBOPYECKH BOCHIPHHUMATD M3JIaracMble CBEJICHUS SBIISETCS HENIPEMEHHBIM YCIOBHEM HMX
rIyOOKOr0 ¥ IIPOYHOTO YCBOCHUS, & TAKXKE Pa3BUTHS YMCTBEHHBIX CIIOCOOHOCTEH.

Jlexmust (ot maTuHCKOTO «lection» — YTeHHE) — BUA ayTUTOPHBIX YYeOHBIX 3aHATHHA. Jlekmus:

Jlexmms 3aKJIaABIBA€T OCHOBBI HAYYHBIX 3HAaHUH B CHCTCMaTHBHpOBaHHOﬁ, HOCHeHOBaTeHBHOﬁ, 0606H.[6HHOI\/'I

(opmMe; pacKpbhIBaeT COCTOSHHE M IIEPCHEKTUBBI PA3BUTHS COOTBETCTBYIOLIEH O0JIACTH HAYKH U
TEXHHKH; KOHIIEHTPUPYET BHHUMaHHE OOy4arolIMXcs Ha HauOosiee CIIOKHBIX, Y3JIOBBIX BOIPOCAX;
CTHUMYJIMPYET O3HABATEIILHYIO aKTUBHOCTh O0Y4YaIOIIUXCSL.

Bo BpeMs NeKIMOHHBIX 3aHATUN O0OydaromMics MOJKEH yMeTh CKOHIIEHTPHPOBAThH
BHUMaHHE Ha HM3y4YaeMbIX MpoOjeMax M BKIIOYUTh B paboOTy Bce BUABI MAMATHU: CJIOBECHYIO,




00pa3Hyl0 U MOTOPHO-IBUTATENBHYIO. J{JI1 3TOTO BECh MaTepHal, H3JIaraeMbId IIPETogaBaTeeM,
oOyuarorneMycss HEO00XOJAMMO KOHCICKTHPOBAaTh. B KOHCIEKT pPEKOMEHIYETCS BBITUCHIBATH
ompeneneHus, (GOPMYTUPOBKH © T.. Ha mMONSIX KOHCHEKTa CIeAyeT IOMEYaTh BOMPOCHI,
BBIJICJICHHBIC 00YYArONIUMCS [Tl KOHCYJIbTAIlMK C MpernoaaBaresieM. [10JIe3HO COCTaBUTh KPaTKUil
CIIPABOYHUK, COJEPXAIIUNA ONpeAeNeHUs] BAKHEHIINX MOHATUN MUCUHUIUIMHBL. K KaxaoW Jekuuu
cienyer pasoOparTh Marepuan Ipeablaymied Jiekiuu. V3ywas marepuall 1o y4eOHHKY WM
KOHCIIEKTY JIEKLUMU, CIEAYeT MEePEXOAUTh K CIEAYIOLIEMY BOIPOCY TOJIbKO B TOM Clly4dae, KOraa
XOPOIIIO YCBOEH TMpenbIaynInii Bompoc. [Ipy 3ToM HEoOXOIMMO BOCHPOHM3BOINTH Ha Oymare Bce
paccyXIeHHs, KaKk UMeEoIecs B y4eOHNKE WM KOHCIEKTe. Psm BOMPOCOB MUCHHTUIMHBI MOXKET
OBITh BBIHECEH HAa CaMOCTOATEIbHOE W3y4deHHe. Takoe 3amaHue TpeOyeT OIepaTuBHOTO
BEITIOJTHEHNSI. B KOHCIIeKkTe JeKnuii HeOOXOOMMO OCTaBHTH MECTO IS OCBEIICHHS YIOMSHYTBIX
BompocoB. O003HAYNTE BOMPOCH], TEPMHUHEI, MaTepPHall, KOTOPHI BBI3BIBAET TPYAHOCTH, IOMETHUTH
M TONBITAThCS HAWTU OTBET B PEKOMEHAYEMOW nureparype. Eciu caMOCTOSTENbHO HE yAaercs
pa3obparbcsi B MaTepuale, To Heo0X0AUMO c(hOpMyJIMPOBATH BOIIPOC U 3a/1aTh IPENOIaBATEII0 Ha
KOHCYJIbTallUH, Ha TPAKTUYECKOM 3aHATHU

[IpakTuueckoe
3aHATHE

[IpakTHyeckoe 3aHsATHE — BUJ ayAWTOPHBIX Y4YEeOHBIX 3aHATHH, leJeHanpaBlieHHas (opma
OpraHu3aly y4eOHOro mpolecca, Ipu pealu3alii KOTOpoi oOydaromuecs Mo 3aJaHuio0 U T0J
PYKOBOJACTBOM MPEIOJAABATCIId BbBIIIOJHAIOT TMPAKTUYCCKUC 3aJlaHus. HpaKTl/I‘{eCKI/IC 3alaHus
HATPABJICHbI HA YIrIyOJICHUE HAYYHO-TEOPETHUYCCKUX 3HAHMA U OBJAJICHHE OIPEICIICHHBIMHU
METOAaMU pa6OTbI, B IPONLCCCE KOTOPBIX Bpra6aTI)IBaIOTC§I YMEHHA U HABBIKU BBITIOJTHEHUSA TEX
WM MHBIX yueOHbIX JAeHCTBUI B MaHHOH cepe Hayku. [IpakTuuecKue 3aHsThsI pa3BHBAIOT HAYYHOE
MBIIIJICHHE W Pe4b, MO3BOJIIOT MPOBEPUTH 3HAHHS OOYYArONIMXCS, BBICTYMAIOT KaK CPEACTBa
ONEepaTHBHONW OOpaTHOM CBs3W; [EJIb TMPAKTHYECKUX 3aHATHA — YIJIyOJsiTh, PACHIUPSTH,
JIETAIN3UPOBATh 3HAHUS, MOJyYCHHBIC Ha JIEKIUH, B 0000IIeHHON (opme U comelcTBOBATH
BbIPA0OTKE HABBIKOB MPO(ECCHOHANBHOM eI TEIILHOCTH.

Ha MPAKTUYCCKUX 3aHATUAX HOI[pO6HO paccMaTpuBarOTCd OCHOBHBLIC BOMPOCHI JUCIHUIIJIUHEI,
pa3OuparoTcsi OCHOBHBIE THINBI 3aad. K KakJIoMy NpakTUYECKOMY 3aHITHIO CIEIyeT 3apaHee
CaMOCTOATEJIbHO BBINTOJIHUTL JOMAIIHEE 3a/IaHUC U BbIYyYUTH J'leKLlHOHHbIﬁ Matepual K cne,uy}omei/i
TEME. CI/ICTeMaTl/I‘{eCKOC BBIINIOJJHEHUE JOMAIIIHUX SaI[aHl/Iﬁ O6ﬂ3aTeﬂbHO U SABIACTCA Ba>XHbIM
(haKTOpPOM, CITIOCOOCTBYIOIIUM YCIICIITHOMY YCBOCHHUIO JUCIUTLTUHEI.

Ocoboe BHHMaHue cieAyeT oOpamare Ha ONpeJe/ieHHe OCHOBHBIX  IMOHSTUMN
JUCIUILTHHBL. OOYYaloMicsT  IOJDKEH TOAPOOHO pa3dupaTh MPHUMEPbI, KOTOPBIE MOSCHSIOT
MOHSITHS

CaMocTosTeNnbHas
pabota

OOyyeHne 1O JUCHUIDIMHE TPEAyCMaTpUBAE€T AaKTUBHYIO CaMOCTOSATEIBbHYIO paboOTy
oOyuaromerocsi. B pasgene 4 pabodeil mporpammbl, KOTOpbIH Has3biBaercsa «CTpykTypa u
COJICp)KaHNE JIUCUIUIUIMHBI»Y, BCE Yachl CaMOCTOATENBHOM pabOTHI paclucaHbl 10 TeMaM M|
BorpocaM. OOyuaromuiics u3ydaeT y4deOHBIM Marepual M €Cli, HECMOTpsS Ha H3Y4YEHHBIH
MaTepuall, 33/laHus BHINOJHUTL HE YAAeTCs, TO B 00S3aTEIBHOM IOPSIKE HEOOXOANMO MOCETUTH
KOHCYJIBTAIMIO TPETIoIaBaTelisl, BEAyIIero NpakTHYECKHUe 3aHATHS U/MIH KOHCYJIBTAIMIO JIEKTOPA.

CamocTosTenbHass paboTa o00y4arouierocst sBISIETCSI OCHOBHBIM CPEIICTBOM  OBJIAJICHHMS
y4eOHBIM  MaTepuajoM BO BpeMsi, CBOOOJHOE OT O00s3aTeNbHBIX y4YeOHBIX 3aHSTHH.
CaMmocrosiTenbHass paboTa OOy4aroIierocss HajJ YCBOCHHEM YYeOHOrO MaTepuaiia MOXKET
BBITIOJHATHCS B OMONMOTEKE, ayAUTOPUSX U CAMOCTOSITEIbHOW paboThl, a TakkKe B JIOMAIIHUX
ycnoBusiX. Y4eOHbIH MaTepuan y4eOHOH AMCIMIUINHBI, IIPEAYCMOTPEHHBIN YyU4COHBIM IIIAHOM ISt
YCBOCHHSI 0OYUArOIIMMCS B ITPOIIECCE CAMOCTOATENHHON PabOTHI, BEIHOCUTCS Ha TIPOMEXYTOYHYFO
aTTeCTAlMIO HapsiAy ¢ Yy4eOHBIM MaTepuaioM, KOTOPBIH pa3padaThIBaJICS TNPH HPOBEICHUH
Y9IeOHBIX 3aHATHIA.

CoznepkaHie caMOCTOSTEIbHONH paboThl 00yUaromIerocs onpeaensercs y1eOHoH mporpaMMoin
JUCLUITIINHBI, METOANYECKUMH MaTepHaIaMy, 3aaHUSIMU U yKa3aHUAMH ITPENoIaBaTels.

CamocrositenbHas paboTa 0Oy4aromMXcsi OCYIIECTBISIETCS! B ayAUTOPHOW M BHEAYJIUTOPHOM
dopmax

Komruieke yueOHO-METOJMYECKUX MaTephalioB [0 BCEM BHIaM YYEOHOH JESTENbHOCTH, IMPEIyCMOTPEHHBIM
paboueii mporpaMMoN JUCIMIUIMHBI, Pa3MEUICH B 3JCKTPOHHON HH(pOpMaIMOHHO-00pa3oBareibHOM cpeae 3a0lKT
HpI'VIIC, nocTynHO# 00y4aroneMycs yepe3 ero JUUHbIH KaOUHET




Hpunoxenune Ne 1 k padoueid nporpamme

®OH/I OHEHOYHBIX CPEJACTB

I MPOBECACHUA TEKYIIECT0 KOHTPOJIA YCIIEBACEMOCTH
n HpOMe)KyTOqHOﬁ arTrecrannumu



1 O0mue moJio:KeHus

@DOH/T OIEHOYHBIX CPEJCTB SBIAETCS COCTABHOM YacThl0O HOPMATHBHO-METOJIUYECKOTO
o0ecrieueHrs CUCTEMBI OIIEHKH KaueCcTBa OCBOEHHUS 00ydaromuMucs o0pa3oBaTeNbHOM MPOrpaMMBl.

@OoH/BI OLIEHOYHBIX CpPEJICTB TMpeAHA3HAYEHBbl [UJIi HMCIOJIb30BaHUS OOy4aroluMuUCH,
npenojaBaTeNsiMi, aaMUHUcCTpanuerd HMHcTUTyTa, a Takke CTOPOHHHUMH 00pa3oBaTeIbHBIMU
OpraHM3aIysIMHU IS OICHWBAHHUS KadyecTBa OCBOCHHUS O0OPa30BATEIBHOW MPOTPAMMBI U YPOBHS
c(OpMUPOBAHHOCTH KOMITETEHIIUH Y 00 yUaoIuXCsl.

B cooTBeTcTBUUM ¢ TpeOOBaHUSAMH JEHCTBYIOLIETO 3aKOHOMATENHCTBA B chepe oOpa3oBaHus,
OLICHOYHBIE cpecTBa mpenacrapisiorcs B Buge @OC s mpoBeAeHUs MPOMEKYTOUHOM aTTecTauu
oOyyaromuxcs mo aucuuruHe. C yuetom geiictByromero B Uucturyre Ilonoxkenus o ¢opmax,
MEePUOJUYHOCTH M TOPSAIKE TEKYIIEro KOHTPOJIS YCIEBaeMOCTH M MPOMEXKYTOUHOH aTTecTaluu
oOyuatomuxcs (Beiciiee 0OpazoBaHue — OakagaBpHar, CIICUAIUTET, MarucTparypa), B coctaB ®OC
JUIS TIPOBEACHHS IPOMEKYTOUYHOM aTTeCTallMu MO JUCIHUIUIMHE BKJIIOYAIOTCS OLIEHOYHBIE CPENCTBA
IS TIPOBEIEHUS TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH O0YJaOLTIXCSI.

Zamauamu ©OC gaBasgroTCs:

— OIIEHKA JIOCTHMYKEHUH 00Yy4JaroLINXCs B MPOLIECCE N3YUEHUS TUCIUILINHEI;

— o0ecriedeHHE  COOTBETCTBUSI  PE3YyJIbTAaTOB  OOydeHHs  3ajgadam  Oyxaymei
npodeccnoHanbHOM JeATeNTbHOCTH 4Yepe3 COBEPIICHCTBOBAHWE TPAAMIIMOHHBIX U BHEApPEHUE
WHHOBAIIMOHHBIX METOJI0OB OOYy4eHHs B 00pa30BaTebHBIN MPoILIece;

— CaMOMOJITOTOBKA U CAMOKOHTPOJIb 00yUaronuxcs B Mmpoliecce 00yueHusl.

@DOoHJI OLIEHOYHBIX CPeICTB cHhOpMHPOBAH HA OCHOBE KITFOYCBBIX MPUHIIUIIOB OIICHUBAHUS:
BaJIMIHOCTh, HaJIE)KHOCTh, 00bEKTUBHOCTH, YPPEKTUBHOCTD.

s oreHKH YpOoBHS CHOPMHUPOBAHHOCTH KOMIIETCHIIMH HWCIIONB3YeTCs TPEXYpPOBHEBAS
cucTema:

— MHUHUMAJbHBII YPOBEHb OCBOEHHUSA, OOSA3aTENbHBIM JUIsI BCEX OOYYArOUIMXCS IO 3aBEPIICHUIO
ocoenusi OINOII; maer oOuiee mpeacTaBIeHUE O BUJE EATEIHHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSAX
(G YHKITMOHUPOBAHUS 00BEKTOB PO(ECCUOHATLHON JIEATEITHHOCTH, METOJIOB M AJITOPUTMOB PEIICHHUS
MPAKTUYECKHX 3a]1a4;

— 0a30BbIl YPOBEHb OCBOCHHS, IMPEBBINICHNE MUHUMAIBHBIX XapaKTEPUCTHK CHOPMHUPOBAHHOCTH
KOMIIETEHIIMI; TO3BOJISIET pelaTh THUIOBBIE 3aJauyd, TMPUHUMATh MpodecCHOHaTbHbIE U
YIpaBJICHUYECKUE PEIICHHS TI0 U3BECTHBIM aJITOPUTMaM, MPaBUIIaM U METOANKAM;

— BBICOKMII ypOBEHb OCBOCHHS, MAaKCHMallbHO BO3MOXKHAsl BBIPAKEHHOCTh XapaKTEPUCTHK
KOMIIETEHIIN; TTPeAnoaraeT roTOBHOCTb peliaTh MPaKTUYECKHUE 3a7a4M MOBBIIIEHHON CIIOXKHOCTH,
HETUIIOBBIE 3aJaul, MPUHUMATh MpodeccHoHalbHbIE WU YIPaBIECHYECKHE PEIICHUS B YCIOBUAX
HETIOTHOW OTpPEACICHHOCTH, MTPH HEJO0CTATOYHOM JIOKYMEHTAJIbHOM, HOPMATUBHOM U METOJAHMYECKOM
o0ecrneveHnH.



2 IlepeyeHb KOMIIETEHIUI ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBAHMS.
IToka3aTe/in OLleHUBAHUSA KOMIIETCHIUI, KpUTEPHH OLIEHKHU

JucummuimHa «MaremMaTukay y4acTByeT B (JOPMHUPOBAHUN KOMITETEHIIHA:

YK-1. CnocoGeH OCymecTBISITh KPUTHUYECKHH aHaau3 TPOOJEMHBIX CHTyalldid Ha OCHOBE
CUCTEMHOTI'0 II0JIX0/1a, BbIpa0aThIBaTh CTPATETHIO JEHCTBUIA.

OIIK-1. CrnocobeH pemiaTh HWHXXEHEPHBIE 3aJauyd B MPOPECCHOHATBHOW JACSITEIBHOCTH C
HCIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HAyK, MaTEMaTHUECKOI0 aHaJIN3a U MOJIETTUPOBAHUS

IIporpaMmMa KOHTPOJILHO-OLIEHOYHBIX MEPONIPUATHI o4Has ¢opMa o0ydeHHUsI
Ko
HaumenoBanue A HaumenoBanue
OOBEKT KOHTPOJIS UHUKaTOpa
Ne | KOHTPOJIBHO-OIIEHOUHOTO OILIEHOYHOT'O CPEe/ICTBA
(pasnen/TemMa AUCIUTLTUHEI ) JIOCTHXKEHUS *
MEPOIIPUAITHSL P — (popma mpoBenenus*)
1 cemecTp
Pazpnen 1. JIuneiinas anre6pa.
Pasnen 2. BekropHast anreopa.
Pasnen 3. AHanutuueckast
TeOMETpHSL.
1 Tekyluil KOHTPOJIb Pa3 enr:l BBenenue B YK-1.1, Pacuerno-rpaguueciaz
ym p eI . At OIIK-1.4 pabota Ne | (TIMCEMEHHO)
MaTeMaTHYeCKUH aHaIn3.
Paznen 5. InddepenmmansHoe
ucuuciaeHue QyHKIUH OJJHOM
IIepEMEHHOMN
PazHoypoBHeBbIE 3a1aun
(IUCBMEHHO),
VK-1.1 KOHCIIEKT (TIUCBMEHHO)
2 Tekymuit KOHTPOIb Paznen 1. JIuneiinas anre6pa ’ ’
yi P A P OIIK-1.4 TECTUPOBAHUE
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
PaszHoypoBHeBbIE 3a71a4n
VK-1 1 (TMCBMEHHO),
3 Texkylmuil KOHTPOJIb Pasnen 2. BekropHas anrebpa OITK '1 A TECTUPOBAHUE
' (KOMITBIOTEpHBIE
TEXHOJIOTHH)
PazHoypoBHeBbIE 3a71a4H
MTUCbMEHHO
4 o Paznen 3. AHanutudeckas VK-1.1, iecm OBaleé
yi P reOMETpUs OIIK-1.4 P
(KOMIIBIOTEpHBIE
TEXHOJIOTUH)
Pa3zHoypoBHeBbIE 3a1aun
(MMCBMEHHO),
. Paznen 4. Benenue B VK-1.1 oxJaf (yCTHO
5 Texkylwuil KOHTPOJIb A At ’ A 2 (y ),
MaTeMaTHYeCKUH aHaIu3 OIIK-1.4 TECTUPOBAHUE
(KoMITBIOTEpHBIE
TEXHOJIOTHH)
PazHoypoBHeBbIE 3a1a4n
Paznen 5. InddepenmansHoe VK-1 1 (TMCBMEHHO),
6 Texkyluil KOHTPOJIb HCcYHCIIeHUe (QYHKIINH OTHON OITK '1 Z‘ TECTUPOBAHUE
[IepeMEHHOMN ) (KoMITBIOTEpHBIE
TEXHOJIOTUH)
Pazpnen 1. JIuneiinas anre6pa.
Pasnen 2. BekropHast anreopa.
Paznen 3. Ananutudeckas
reOMETOMS 3auet (cobeceoBanHue),
7 IIpomexyTounas Pas enlzl ]éBe cHUG B VK-1.1, 3a4eT — TECTUPOBAHUE
arTecTanys G At OIIK-1.4 (KOMIIBIOTEpHBIE
MaTeMaTHYeCKHH aHan3. TexHONOMH)
Paznen 5. InddepenmansHoe
ncumciaenne QyHKIUH OJHOH
[IEPEMEHHON




2 cemecTp

PacuerHo-rpaduyeckas
pabota Ne 2 (mcEMEHHO),
Pa3HOYPOBHEBBIE 3a/[aUH

N Paznen 6. nTerpanpHOE UCYUCIIEHUE YK-1.1, (MMCBMEHHO),
Texylmuii KOHTPOJIb N N
(GYHKIMK OJHOW TIepeMeHHON OIIK-1.4 KOHCIIEKT (MMMCBbMEHHO),
TECTUPOBAaHUE
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Paspen 7. ®yHKUMH HECKOJIBKUX
MIEpEeMEHHBIX.
Paznen 8. HTerpansHoE HCUUCIIEHUE
. (YHKIMH HECKOJIBKHUX NTEPEMEHHBIX. VYK-1.1, PacuerHo-Tpaduueckas
Texymuii KOHTPOIb .
BexTopHBI aHaJN3 U YIIEMEHTHI OIIK-1.4 padota Ne3 (miucpMeHHO)
TEOPHH TIOJIS
Pasnen 9. luddbepennpansHpie
YPaBHEHUS U CUCTEMBI
Pa3zHoypoBHEBbIE 3a1aun
MHUCBMEHHO
TeKVILII KOHTDOID Paznen 7. @yHKUIMK HECKOJIBKUX VK-1.1, iecm OBaHI/Bé
v P HIEPEMEHHBIX OIIK-1.4 P
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
PazHoypoBHEBbIE 331241
Pasznen 8. HTErpansHoE HCUUCIIEHUE (TMCBMEHHO),
o HKI[UW HECKOJIBKUX ITEPEMEHHBIX. VYK-1.1 okyaz (yCTHO
Tekyluil KOHTPOJIb by . p ’ A Ay ),
BekTopHbIi aHaNNU3 U 3J1EMEHTHI OIIK-1.4 TECTUPOBaHUE
TEOPHH TIOJIS (KOMIIBIOTEpHBIC
TEXHOJIOTHH)
Pa3zHoypoBHEBbIE 3a1aun
MTHUCBMEHHO
. Paznen 9. luddepennmansasie YK-1.1, ( ),
Texyuuii KOHTPOIb TECTUPOBAHUE
YPaBHEHMSI U CUCTEMBI OIIK-1.4
(KoMITBIOTEpHBIE
TEXHOJIOTHH)
Paznen 6. nTerpansHOE UCYUCIIEHUE
(GYHKIMK OJHOW TIepeMeHHON
Paznen 7. @yHKIUN HECKOJIBKUX
MEPEMEHHBIX. Dk3ameH (cobecenoBaHue),
[Ipomesxyrounas Pasnen 8. HTErpansHoE HCUUCIIEHUE VK-1.1, 3K3aMEH — TECTUPOBAHHE
arTecTanus (YHKINN HECKOJBKHUX ITePEMEHHBIX. OIIK-1.4 (KoMITBIOTEpHBIE
BekTopHBIN aHAIN3 U SIEMEHTEI TEXHOJIOTHH)
TEOPHH TIOJIS
Paznen 9. InddepennmansHbie
YpaBHEHHUSI U CUCTEMBI
3 cemecTp
Pasznen 10. UucioBsle u
(YHKIMOHAIBHBIE PSIJIBL.
Texymuit KOHTPOITH Paznen 11. Teopus dyHkumii YK-1.1, PacuerHo-rpaduueckas
KOMIUIEKCHOM TIEpeMEHHO. OIIK-1.4 pabota Ne 4 (muCEMEHHO)
Paznen 12. Onepanmonnoe
HCUHCIIECHUE
PazHoypoBHeBbIE 3a1aun
(TMCBMEHHO),
o Pazgen 10. YncoBsie VK-1.1, noknax (YCTHO),
Texymuii KOHTPOIb
(YHKIMOHATBHBIE PSIIBI OIIK-1.4 TECTUPOBAHUE
(KoMITBIOTEpHBIE
TEXHOJIOTHH)
PaszHoypoBHeBbIE 3a1a4n
(TMCBMEHHO),
Texymuii KOHTPOITH Paznen 11. Teopus dyHkumit YK-1.1, KOHCIIEKT (TTIHCBMEHHO),
KOMIIIEKCHOU NIEPEMEHHOI OIIK-1.4 TECTUPOBAHUE
(KOMIIBIOTEpHBIE

TEXHOJIOTUH)




PazHoypoBHeBbIE 3a71a4n
(MUCBMEHHO),
N Paznen 12. Onepanmonnoe YK-1.1, KOHCHEKT (MMMCbMEHHO),
4 Texylmuii KOHTPOJIb
HACUYHUCIIEHUE OIIK-1.4 TECTUPOBAaHUE
(KOMIIBIOTEpHBIE
TEXHOJIOTUH)
Paznen 10. Yucnossle u
(YHKIIMOHAIBHBIE PSIIBL. Ok3ameH (cobecenoBaHue),
5 [Ipomesxyrounas Paznen 11. Teopus ¢pyHKUMN VK-1.1, 9K3aMEH — TECTUPOBAHUE
arTecTauus KOMIUIEKCHOW MEPEMEHHOM. OIIK-1.4 (KoMITBIOTEpHBIE
Pazpen 12. Onepannonnoe TEXHOJIOTHH)
HCUHCIICHUE
4 cemecTp
Pasnen 13. OcHOBBI JUCKPETHOM
MaTEeMaTHKH.
1 Texymmuii KOHTPOJIb Pasnen 14. OcHOBEI TEOpUU YK-L1, PacaerHo-rpagmcckas
Y P e p . OIIK-1.4 padora Ne 5 (mMchbMEHHO)
BEPOSATHOCTEH U MaTeMaTU4eCKOI
CTaTUCTHKHU
PazHoypoBHeBbIE 3a1aun
. MTHUCBMEHHO
5 Texywii KOHTPOID Paznen 13. OcHOBBI JUCKPETHOMN VK-1.1, iecm OBaHI/?:e
y P MaTeMaTHKU. OIIK-1.4 P
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
PaszHoypoBHeBbIE 3a71a4n
Paznen 14. OcHOBEI Teopun VK-1.1 (TMCBMEHHO),
3 Tekyluil KOHTPOJIb BEPOSITHOCTEN U MaTEMaTHYECKON OIK 1 ;‘ TECTUPOBAHUE
CTATHCTHKH ’ (KOMIIBIOTEpHBIC
TEXHOJIOTHH)
Pasnen 13. OcHOBBI JUCKPETHOM
MaTIE[?MaTI/IKI/I JHCKD 3aueT (cobecenoBaHme),
[Ipomesxyrounas . YK-1.1, 3a4eT — TECTUPOBAHUE
4 Paznen 14. OcHOBEI Teopuu
arTecTanys N . OIIK-1.4 (KOMIIBIOTEpHBIE
BEPOSATHOCTEH U MaTeMaTH4eCKOI
CTATHCTHKH TEXHOJIOTUH)

*CDopMa IMPOBCACHUA KOHTPOJbHO-OLCHOYHOI'O MEPOIIPUATHA: YCTHO, IMCBMCHHO, KOMIIbXOTCPHBIC
TCXHOJIOT'HH.

IIporpaMmma KOHTPOJIbHO-0LEHOYHBIX MEPONPUATHH

3aouHasi gopma o0y4eHust

Kon

HaumenoBanue OOBEKT KOHTPOJIA HaumenoBanue
MHIKAaTOpa
Ne |  KOHTPOJIHO-OIIEHOYHOTO (monsiTHE/TEMa/pazaen u T.A. OCTIDKEHIS OLIEHOYHOTO cpe;[cnia
MEpPOTIPUSATHS JTUCTIATUTHHEI) KOMITeTeHIHH (popma mpoBeneHmST*)
Kype 1 ceccust 3umuss
Paznen 1. JIuneitHas anreOpa.
Paznen 2. Bexkropnast anrebpa. Pazgen 3.
AHanuTHuecKas TeOMETPHS. KonrponbHas pabora
1 Texymuii KOHTPOITH Pasnen 4. Beenenue B MaTeMaTHUECKUHA VK-1.1, Ne 1
aHaJIu3. OIIK-1.4 (MMCBMEHHO), KOHCIIEKT
Paznen 5. luddepennuanpaoe (TMCBMEHHO)
ucumciaenue GyHKINH OJHOM
MEPEMEHHOMN
Paznen 1. Jluneitnas anreOpa.
Paznen 2. BekropHas anrebpa. Pazgen 3.
AHanuTHYeCKas TEOMETPHSI. 3ader (cobecemoBanue),
2 [Ipomexyrounas Paznen 4. Beenenue B MmareMaTuyecKuit VK-1.1, 3a4eT — TECTUPOBAHUE
aTTecTauus aHaJIM3. OIIK-1.4 (KOMITBIOTEpHBIE
Paznen 5. Iuddepenmansaoe TEXHOJIOTHH)

ucYucIeHne QYHKINHA OTHON
MIepEMEHHOMN

Kypc 1 ceccust neTHss




Paznen 6. nTerpaibpHoe HCUUCIIEHNE
(GyHKIMH OJIHOW HIepeMEHHOM

Paznen 7. ®yHKIUM HECKOJIBKUX
y KonTtponsnas pabora

MepEMEHHBIX.
Ne 2 (mucpMeHHO)
N Pazgen 8. MaTerpansHoe UcUuCieHre VK-1.1,
1 Tekymuit KOHTPOIb KonTtponsnas pabora
(YHKIMH HECKOJIBKUX ITEPEMEHHBIX. OIIK-1.4
N Ne 3 (nmuceMeHHO),
BexTopHBIi aHATTN3 U 3JIEMEHTHI TEOPUU
KOHCIIEKT (TIMCHbMEHHO)
o
Paznmen 9. Inddhepenmansapie
YpPaBHEHHS U CUCTEMBbI
Paznen 6. nTerpaibHOE HCUUCIIEHNE
(hyHKIHMK OJHOI TepeMeHHOH
Paznen 7. ®yHKIMH HECKOJIBKUX DK3aMeH
TIepeMEHHBIX. (cobecemnoBanue),
5 IIpomexxyTrouHas Pasnen 8. HTErpansHOE HCUUCIIEHHE VK-1.1, 9K3aMeH —
aTTeCcTalus (YHKIMH HECKOJIBKUX ITEPEMEHHBIX. OIIK-1.4 TECTUPOBAHUE
BekTopHBIi aHANIU3 U 3J€MEHTHI TEOPUH (KOMIIBIOTEpHBIE
oJIs TEXHOJIOTUH)

Paznen 9. luddhepenimansabie
YpaBHCHUSA U CUCTEMbI

Kypc 2 ceccust 3umMHss

Paznen 10. YuciioBsle u
(yHKIIOHAIBHBIE PSIIBL.

1 Tekyluil KOHTPOJIb Paznen 11. Teopust pyHKIIHiA
KOMIUIEKCHOW NIEPEMEHHOM.

Pazgen 12. OnepaninOHHOE UCUUCIIEHHE

KonrponbHast pabora
YK-1.1, Ne 4
OIIK-1.4 (MMCHMEHHO),
KOHCIEKT (TTMCHhMEHHO)

DK3aMeH
Paznen 10. YucnoBsie u (coBecetoBante)
(hyHKIIMOHATIBHBIE PSIBL. ’
5 IIpomexyTouHnas Paszien 11. Teopus dymKimii VK-1.1, 9K3aMEH —
arrecTauus - 1 op YHICHE OIIK-1.4 TECTUPOBaHUE
KOMIUIEKCHOU MIEPEMEHHO. (KOMITBIOTEPHBIC
Pazgen 12. OnepanuoHHOE HCUUCTICHUE p
TEXHOJIOTHH)
Kypc 2 ceccust neTHss
Pazgen 13. OcHOBBI TUCKPETHON
MATeMATHEIL P KonTtponsnas pabora
1 Texymuii KOHTPOJIb Pasznen 14 dcnosm TEOpUU YK-L1, Ne s
Y P e P N OIIK-1.4 (MMCHMEHHO),
BEPOSATHOCTEH M MaTEMaTHIECKOM
CTATHCTHKE KOHCTICKT (TIMCEMEHHO)
Paznen 13. OcHOBBI IUCKpPETHON
A JHCKD 3auet (cobecenoBaHme),
MaTEeMaTHKHI
[Ipomesxyrounas . VK-1.1, 3a4eT — TECTUPOBAHUE
2 Paznen 14. OcHoBbI TEOpUU
aTTecTauus N . OIIK-1.4 (KOMITBIOTEpHBIE
BEPOSATHOCTEH M MaTEMaTHIECKOM
TEXHOJIOTHH)

CTaTUCTHUKH

*CDopMa IMPOBCACHUA KOHTPOJbHO-OLCHOYHOI'O MEPOIIPUATHA: YCTHO, IMCBMCHHO, KOMIIbXOTCPHBIC
TCXHOJIOTHH.

Onucanue nokasarejeii u KPpUTEPUEB OLICHUBAHUSA KOMIIeTeHIUi
Ha PpAa3/IMYHBIX 3Tarax ux (l)OpMPlpOBaHI/lﬂ, OIMMCaHHuE IIKAJ OHCHUBAHUA

KonTponp kauecTBa OCBOEGHHS MAMCHMIUIUHBI BKIIOYaeT B ce0d TEKyIIUH KOHTPOIb
YCIIEBAEMOCTH W  MPOMEKYTOUHYIO aTrTecTanuio. TeKkymuid KOHTPOJIb  YCIEBAEMOCTH H
MPOMEXYTOUHAsl aTTecTalls OOy4YaloUIUXcs TMPOBOJATCS B LEISAX YCTAaHOBIEHUS COOTBETCTBUS
JOCTHKEHUH 00YJarOIIMXCsl TOITATHBIM TPeOOBaHUSAM 00pa30BaTEILHON MPOTrpaMMBI K pe3ysibTaTaM
oOyueHus: U GOPMUPOBAHUS KOMIETEHIIHH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOW BHJI CUCTEMATHYECKOW MPOBEPKH 3HAHUMU,
YMEHHH, HaBBIKOB O0OydYaromMXcCs. 3agadya TEKYIIero KOHTPOJS — OINEpaTHMBHOE U PErylspHoe
yIpaBiieHue y4eOHOM AeATeNbHOCThIO 00YJAIOMUXCsS Ha OCHOBE OOpPATHOM CBSI3U M KOPPEKTUPOBKH.
Pe3ynbprarhl OLleHMBaHUSl YUYUTHIBAIOTCS B BUAE CPEIHEW OLEHKH MPU MPOBEICHUH MPOMEKYTOUHOU
aTTECTALNU.




Jlnis olleHMBaHUs Pe3yabTaTOB O0yUEHHsI UCIIONIb3YEeTCs YeThIpeX0aulbHas HIKaJIa: «OTIIMYHOY,
«XOPOIIO», «YAOBIECTBOPUTEIHLHO», «HEYIOBIETBOPUTEIBHO» M JBYXOAJIbHAS IIKANA: «3a4TEHOY,
«HE 3a4TEHO.
[lepeueHb OLIECHOUYHBIX CPEICTB, UCIIOIB3YEMBIX JJISl OLIEHUBAHUS KOMIIETEHIINI Ha pa3IMuHbIX
JTanax ux (GopMUpOBaHUs, a TAK)KE KpPaTKas XapaKTEepUCTUKA ITUX CPE/ICTB MPUBEAEHBI B Ta0IMIIE

Ne

HaumeHnoBaHue
OLICHOYHOT'O
CpeJCcTBa

KpaTkast xapakTepucTHKa OIIEHOUYHOTI'O CPeACTBa

IIpencraBnenue
OLIEHOYHOI'0 CPEJICTBA B
DOC

PacuetHo-
rpadudeckas
pabora (PT'P)

CpeAcTBO Al TPOBEPKHM YMEHUH TMPUMEHSTH TONTYUEHHBIE
3HaHUS 10 3apaHee ONpeIeIICHHON METOIUKE JUIS PEeIIeHHs 3a1a4
WM 33JaHUH 110 pa3femny AUCIUTLTNHEL.

MoskeT OBITH HCIONB30BAaHO JUIA OICHKH 3HAHUM, YMEHHIA,
HaBBIKOB ¥ (MJIN) OTIBITA JESITEIPHOCTH O0YJIarOIINXCsl

Tunosoe 3aganue s
BBINIOJIHEHHS PaCYeTHO-
rpaduaeckoit paboThI

Kontponbnas
pabota (K)

CpencTBo NPOBEPKH yYMEHUH NPUMEHATH IOJIyYEHHBIE 3HAHUS
JUIS pelIeHus 3a1a4 ONPEAEICHHOrO TUIIA IO TEME WIIH Pa3Jiely.
MoxeTr OBITh HCIOJB30BAaHO JUIS OLEHKM 3HAHUH W YMEHHH
o0y4armuxcs

Tunosoe 3aganue st
BBITIOJTHCHUS
KOHTPOJILHOH paboThI

Joxnan

Ipoayxr CaMOCTOSTEIbHOM paboThI obyuaromerocs,
OPEJCTABISIIOIUN ~ co00M  MyOJNMYHOE  BBICTYIUICHHE IO
MpeaACTaBJICHUIO TMOJTYYCHHBIX PE3YILTATOB peuicHusd
oTpeieIeHHON yueOHO-TIPaKTHYECKOH, y4eOHo-
UCCJIEI0BATENIbCKOM WK HAyYHOU TEMBI.

MoskeT OBITH HCIONB30BAaHO JUIA OICHKH 3HAHUM, YMEHHIA,
HaBBIKOB ¥ (MJIN) OTBITA JESITEIHPHOCTH O0YJIarOIIUXCs

Tembl noKIa10B

PazHoypoBHeBbIE
3amaan

Pasnmuuaror 3amaun:

— PpEnpoayKTHBHOIO YpOBHs, MO3BOISIOIIME OLECHUBAaTh U
JMarHOCTHPOBaTh 3HaHHWE (akTHIecKoro marepuana (06a3oBble
MNOHATUS,  AITOPUTMBI, (aKTBl) ¥  yMEHHE  IIPABHIIBHO
UCTOJIb30BaTh CIENUAIbHBIE TEPMHHBI W TIOHSATHSA, y3HABaHUE
O0BEKTOB M3y4eHHs B paMKax OIpPEJeICHHOTO pa3zena
JUCLUTUINHBL

MOXeET OBITb MCHOJIB30BAHO JJIsi OLEHKH 3HaHMA M YMEHUH
oby4aromuxcs;

— PEKOHCTPYKTHBHOTO YpPOBHS, MO3BOJISIONIME OIICHUBATh U
JUArHOCTHUPOBATh yYMEHHUS CHHTE3UPOBATh, AaHAIM3UPOBATb,
0000maTe (QakTHYeCKHMA W TEOPEeTHYECKHH MaTepHal C
(opMynHpOBaHMEM KOHKPETHBIX BBIBOJIOB, YCTaHOBIICHHEM
NPUYHHHO-CIIEJCTBEHHBIX CBA3EH;

MOXET OBITh WCIIONB30BAHO JUIS OLCHKW 3HAHWH, yMEHHH,
HaBBIKOB M (MJIM) OTBITA AESTEIBHOCTH 00YJaIOMINXCS;

— TBOPYECKOTO  YpOBHS, IIO3BOJIAIONINE  OLEHMBATh U
JUAarHOCTHPOBATh YMEHHs, HHTETPHPOBATH 3HAHMSA PA3THUHBIX
obJacteil, apryMeHTHpOBaTh COOCTBEHHYIO TOUKY 3PECHUS;

MOXET OBITh WCIIOJNB30BAHO JIJISI OICHKM 3HAHUHM, YMCHUH,
HaBBIKOB M (MJIM) ONBITA IESITEIbHOCTH 00Y4aIOIINXCS

Tunossie
pa3HOYpPOBHEBBIE
3aJ1a9u

KoHncmekt

Oco0ObIii BHJ] TEKCTa, B OCHOBE KOTOPOTO JICKHUT AHATUTHKO-
CHHTEeTH4YeCKass nepepaboTka HMHPOPMAIMK IEPBOUCTOYHHKA
(ucxomHoro TekcTa). Llenb 3TOW AESITETLHOCTH — BBISBICHHC,
cucreMaTm3anus W 00oOmeHHe (C BO3MOXKHOH KPHUTHYECKOM
OIICHKO}) Hamboiee TEHHOW (IsI  KOHCIIEKTHUPYIOIIETO)
UHPOPMALIIH.

MoskeT OBITH WCIONB30BAaHO JUIA OICHKH 3HAHUM, YMEHHIA,
HaBBIKOB M (MJIM) ONBITA IESITEIbHOCTH 00Y4aIOIINXCSl

TeMbI KOHCTIEKTOB

TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTUH)

CuctemMa  CTaHAAPTU3MPOBAHHBIX  3aJaHUl,  MO3BOJIAIONIAs
AaBTOMATH3UPOBATh MPOLEAYPY H3MEPEHHS YPOBHA 3HAHUM U
yMeHHH 00y4aroerocs.

Mosker OBITH HCIIOJNIB30BAHO JJISI OIEHKHM 3HAHUH, YMEHHI,
HaBBIKOB M (MJIM) ONBITA IESITEIbHOCTH 00Y4aIOIINXCS

DoHj TeCTOBBIX
3aJIaHuM

3aueTr

CpeAcTBo, MO3BOJSIONIEE OIEHUTh 3HAHMS, YMEHUS U BIAJICHUS
oOy4aromerocs mo JUCIUTUINHE.
PexomeHnnyercs [Uisl OUEHKM 3HAHWW, YMEHMH W BIaJCHUU

IIepeuens
TEOPETUYECKUX
BOINIPOCOB M THIIOBOE




HaBbIKaMH 06y11a}ou_u/1xcs{

MpaKTHYECKOE 3aJaHHe
K 3a4eTy

8 | Dk3amen

CpeAcTBo, MO3BOJSIONIEE OLEHUTh 3HAHUS, YMEHUS, HABBIKOB U
(um) ombITa NESATENEHOCTH 00YYaIOIIErocs 10 TUCHUIIHHE.
Mosker OBITH HCIIOJIB30BAHO JJISI OIEHKHM 3HAHUH, YMEHHI,

Ilepeuens
TEOPETUYECKUX
BOIIPOCOB 1 THUIIOBLIC
MIPAaKTUYECKHE 3aJaHUST

HABBIKOB U (MJIM) OTBITA JCSITCIBHOCTH 00YJIarOIIUXCS (obpasen
9K3aMEHAIIMOHHOTO
owrera)

Cucrema aBTOMAaTH3UPOBAHHOTO KOHTPOJIS OCBOCHHSA

Tect — KOMIIETeHIIMKA ~ (JacTH  KOMITETCHIWH) oOydJalommMcs o
g | MPOMEXKYTOUHAs TUCTIATUTAHE HCTIOJIh30BaHUEM nHpOpMannoHHO- | DOHA TECTOBBIX
aTTecTanus B KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH. 3amaHul
(dhopme 3aueTa MoskeT OBITh HCIONB30BAaHO JUIA OICHKH 3HAHUM, YMEHHIA,
HaBBIKOB ¥ (MJIN) OTBITA JESITEIHPHOCTH 00YJIarOIINXCS
Cucrema aBTOMAaTH3UPOBAHHOTO KOHTPOJISA OCBOCHHS
Tect - KOMIETEHIIMH (4acTH KOMIETeHIMH) o0ydaromumcs IO
10 | mPoMexKyTOUuHAs JUCTIATUTHHE c HCIIOJIb30BaHUEM uHpOpMannOHHO- | DOHI TECTOBBIX

aTrTrecranusa B
(dhopme 3k3ameHa

KOMMYHHUKAITUOHHBIX TEXHOIOTHA.
Mosker OBITH HCIIOJNIB30BAHO JJISI OIEHKHM 3HAHUH, YMEHHI,
HaBBIKOB M (MJIM) ONBITA IESITEIbHOCTH 00Y4aIOIINXCS

3aJaHuN

Kpurepun u mkaJbl olleHUBAHUSI KOMIETEHIUI B pe3yJibTaTe U3y4eHusl U CUUIIMHBI
NPHU NPOBeIeHUN MPOMEKYTOUHON aTTecTanuy B (popMe 3a4eTa M IK3aMeHa.
HIka/jabl OlleHUBAHUS YPOBHSA OCBOEHMSI KOMITIeTEHIM A

IIxane! OlIECHUBAHUS

Kpurepuu oneHuBanus

YpoBeHb
OCBOCHMUS
KOMIIETCHIIUH

«OTIUYHO»

«XOpOoLIO»

«3adyTCHO»

«YJOBJIETBOPUTEIIBHO)

OO6yuatromuiics MPAaBUIBHO OTBETHII Ha
TEOpeTHYECKHE BOMPOCHL. [lokasan OTJIMYHBIE
3HaHWS B  paMKax y4eOHOTO  MaTepuala.
IpaBWiIEHO BBIMIONHWI TPAKTHUECKHE 3aaHHUsl.
IMokasan OTIIMYHBIE YMEHHUS U BIACHHS HABBIKAMH
MPUMEHEHHS TIOYYEHHBIX 3HAHUHM W YMEHHH TpH
pelIeHnH 3a/1a4 B paMKax y4eOHOTO MaTeprara.

OTBETHII Ha BCE JOTIOJTHUTECIBHBIC BOIIPOCHI

Bricokmit

OOyuaronuiicss ¢ HEOONBUIMMH HETOYHOCTSIMHU
OTBETWJI HA TEOpeTHYeCKUe Bompochl. I[lokaszan
XOpOIIIMe 3HAHUSA B PaMKax y4eOHOro MaTepuaa.
C  HeOONBIIMMU  HETOYHOCTSMHM  BBIIIOJHHII
pakThYeckue 3aaanus. [lokasan Xopouine yMeHus
U BJIQJICHUS HABBIKAMHM NPUMEHCHHUS MOYUYCHHBIX
3HAHMH W YMEHHI NpH pEIIeHUH 33j]a4 B pamKax
yueOHoro marepuana. OTBeTHI Ha OOJBIIHHCTBO
JIOTIOJTHUTEIIBHBIX BOTIPOCOB

bazoBbrit

OOyuaromuiicsl ¢ CyIeCTBCHHBIMH HETOYHOCTAMH
OTBETHJ Ha TEOpeTHYeCKHe BOMNpochl. [lokaszan
YZIOBIIETBOPHUTENILHBIC 3HAHUS B paMKax ydeOHOTo
Mmarepuasia. C CyIIECTBEHHBIMH HETOYHOCTAMH
BBIMOJIHMJI ~ NpakTudeckue 3amaHus. [lokaszan
yIOBJICTBOPUTEIbHBIE  yYMEHUS W BJIAJICHUA
HaBBIKAMU IPUMEHEHHUs IOJYyYCHHBIX 3HAHUM H
YMEHUIl Npu pelIeHny 3ajad B paMKax y4eOHOro
MaTepuana. JlomycTW MHOTO HETOYHOCTEH mpu
OTBETE Ha JONOJIHUTENIbHBIE BOIPOCHI

MunuManbHBIH

«CHEYOOBJIETBOPUTECIBHO»

«HEC 3a4YTCHO»

OOyuaromuiicss Tpu OTBETE HA TEOPETHUECKUE
BONPOCHl W TPH BBIOJTHEHUH IPAKTHYECKUX
3aJaHUi  TPOJEMOHCTPHPOBAI  HEAOCTATOUHBIN
ypoBeHb 3HaHMM M yMeHuid. [lpum orTBerax Ha
JIONIOJTHUTEIbHBIE  BOMPOCHl  OBUIO  MOMYIICHO

Komnerennuu ne
chopMUpOBaHEI




| | MHOJKECTBO HETTPABUJIBHBIX OTBETOB

Tect — npomexyTouHas arrectanus B popme 3agera:

[IIxana oneHUBaHUS

Kputepun onieHuBaHus

GAUTCHON OOyuaromuiicsi BepHo otBeTwsl Ha 70 % M Ooyiee TECTOBBIX 3aJaHUM NMPHU MPOXOKICHUU
TECTHUPOBAHUS

«HE 3AUTCHOY OOyuaronuiicsi BepHO OTBETWJI Ha 69 % W MeHee TECTOBBIX 3aJlaHUM NPH MPOXOXKICHHU
TECTHUPOBAHUS

Tect — npomexxyTouHas arTectanusi B opme IK3aMeHa:
ITkana olleHUBaHUS Kpurepun onleHHBaHUs

COTIIIHOY OO6yuatonuiics BepHo oTBeTHs1 Ha 90 — 100 % TecTOBBIX 3aJaHMN NMPHU MPOXOXKICHUU
TECTUPOBAHUS

«XOpOIIOoY OO6yuatonuiics BepHO oTBeTsI Ha 80 — 89 % TecTOBBIX 3aJaHMH IMpPHU TNPOXOXKICHHU
TECTHPOBAHHS

" o "
(Y IOBIICTROPHTEIHHO ?eig;}gigﬁzﬂ BepHO oTBeTHN Ha 70 — 79 % TecTOBBIX 3aJaHUH NPH NPOXOKACHUH
OOyuaromuiicst BepHO OTBeTWI HA 69 % W MEHee TECTOBBIX 3aJaHUIl MPHU MPOXOKICHUU

«CHEYOOBJIETBOPUTECIBHO»

TCCTUPOBAHUSA

KpuTtepuu u mkaJibl olleHMBaHUS Pe3yJbTATOB 00y4eHHUs NIPU MPOBeAeHUH

TEKYLICT0 KOHTPOJISA yCIIEBAEMOCTH

PacuerHno-rpaduueckas padora (PT'P)

[IIxana oneHUBaHUS

Kpurepuu onieHuBaHus

OO6yyatonuiicss MOJHOCTbIO M TpaBUIbHO BbINONHMI 3aganue PI'P. Ilokazanm oTinuHble
3HAHUS, YMEHUS WM BJIaJICHUs] HaBbIKAMU NPUMEHEHHUs UX IPU PELICHHUH 3a/lad B paMKax

«OTJINYHOY
ycBOGHHOTro yueOHoro Mmarepuana. PI'P odopmieHa akkypaTHO U B COOTBETCTBHH C
HpeIbsIBISIEMBIMU TPEOOBAHUSIMH
OOyyaronuiicst BeiosnHuI 3ananue PI'P ¢ HeOonbmmmu HeTouHocTsamu. [Tokazan xopomve
«XOpOIIO» 3HAaHUS, yMEHUS U BIAJEHHS HAaBBIKAMU NPHUMEHEHMs WX IPU PEIIEHUM 33/7a4 B paMKax

YCBOEHHOTO yueOHOoro Marepuana. Ecte HemocTaTku B opopmiernn PI'P

«YHOOBJIETBOPUTEIILHO)

OOyuatommmiicss BHIIONHUN 3amaHue PI'P ¢ cymecTBeHHBIMH HETOWHOCTAMHU. [lokazan
YIOBJICTBOPHUTEIBHBIC 3HAHUS, YMECHHUS U BIIAJCHUS HABBIKAMU NMPUMEHEHHS WX TIPH PEIICHUN
3amad B paMKaxX YCBOGHHOro ydeOHoro marepmaia. KauectBo odopmuerms PI'P umeer
HEJI0OCTATOYHBIN YPOBECHb

«HEYOOBJICTBOPUTEIBHO»

[Ipu BemmonHernun PI'P oOywaromuiics mpoaeMOHCTPHPOBANl HEJIOCTATOYHBIN ypPOBEHB
3HAaHWH, YMEHUI W BIAaJCHUS MMHU NPH PEIICHWH 3a/ad B PAMKaxX yYCBOGHHOTO Y4eOHOTO
Marepuana

KonTposbHas padbota

[IIxana oneHUBaHUS

Kpurepun onieHnBanus

«3adTCHO»

[lonHOEe packpbITHE TEMBI, yKa3aHHE TOYHBIX HAa3BaHMIl M ONpEHENICHUil, NpaBHIbHAS
(dopMynMpOBKa TIOHATHH W KaTeropuil, INpHBEAEHBl BCe HEOOXOAUMbIe (HOPMYJIBI,
COOTBETCTBYIOIIAs! CTATUCTUKA U T.II., BCE 3a/IaHMs BBIIOJIHEHBI BEPHO (BCE 3a/1aud PELICHBI
MPaBUIIBHO)

Henocrarouno momHOE pacKpbITHE TEMbl, OJIHA-JIBE HECYIIECTBEHHbIE OLIMOKH B
OIpe/IeJIeHUH TOHATUH M KaTeropuil, B (opMyiax, CTaTUCTUUYECKHX JAHHBIX W T. II.,
KapAWHAJIbHO HE MCHAIOMINWE CYTb H3JIOKCHHA, HAJIUYUC HE3HAYUTCIIBHOTO KOJUYCCTBaA
I'paMMAaTU4YCCKUX W CTHIUCTHUYCCKUX OLIJI/I6OK, OJHa-AB€ HECYUECTBECHHLIC IMOTPEIIHOCTU
TIPY BBHITTOJTHEHNH 33/IaHUH MM B PEIICHUSIX 3a7a4

OrtBer OTpaxXacT JIMIIb 06]].[66 HaIlpaBJICHUE HU3JIOXKCHHUA JICKIIMOHHOIO0 Marepuralia, HaJTu4ue
Ooitee JBYX HECYHICCTBCHHBIX HWJIN OI[HOFI-,I[ByX CYIIECTBCHHBIX OIIHOOK B OIIPECACIICHUN
MOHATUH U KaTCFOpHﬁ, (bopMyHax, CTaTUCTHYCCKUX ITAaHHBIX WU T. II.; 00JIbIIIOE KOJUYCSCTBO
TpaMMAaTHYCCKUX HW CTHIMCTHYCCKUX OH.II/I6OK, OJHA-IABE CYNICCTBEHHBIC OIIHOKHU npu
BBITIOJTHCHU N SaﬂaHI/Iﬁ WM B pECIICHUAX 3a0a9

«HEC 3a4YTCHO»

OOyJatonimiicss TeMOHCTPUPYET cliaboe MOHWMaHHME NPOTPaMMHOIO Marepuana. Tema He
packpbITa, Ooyiee IBYX CYIICCTBEHHBIX OIIUOOK B OMpPEICIICHHH MOHATUH M KaTeropuil, B
(dhopMysax, CTaTUCTUYECKUX JAHHBIX, MPH BBHIMOJHECHUM 33JaHUN WM B PEIICHUSIX 3ajad,
HAJIMYKE TPAMMATHUYECKUX U CTUJIMCTHYCCKUX OLIHOOK M Jp.




| Her otBeta. He ObLIO MONBITKH BHIMOJIHUTD 3aJaHUC

Hoxmang

[IIxana oneHUBaHUS

Kpurepun oneanBanus

«OTIHUYHO»

OOyuJatonmmiicss MPOAEMOHCTPHPOBAT: TOJTHOE PACKPBITHE BOIMPOCA; YKa3aHME TOYHBIX
Ha3BaHUA W OMNpelNeNeHWi; MpaBWIbHBEIE (OPMYIHPOBKH NOHATHH W  KaTeropui;
CaMOCTOSITENIbHOCTh OTBETa, YMEHHME aHAJIM3MPOBATh U JelaTh COOCTBEHHBIE BBIBOABI IO
paccMarpuBaeMol TeMe; HCIOJIb30BaHKe JOMOIHUTEIBHON TUTepaTyphl U UHBIX MaTepPHAJIOB
U JIp.

«Xopouio»

OO6yuaronuiicss IpoJAEeMOHCTPUPOBAI: HEIOCTATOYHO TIOJHOE, MO0 MHEHMIO IpernojaBaTes,
pacKpbITHE TEMBI; HECYIIECTBEHHBIE OIIMOKUA B OMPEEICHUH MOHATUN, KaTEeropuil U T.II.,
KapJWHAIBHO HE MEHSIOIIUX CYTh W3JI0KEHUS, MWCIIOJNb30BaHUE YCTapeBlIed y4uyeOHOU
JUTEPATYPHI U JPYTUX UCTOYHHKOB

«YHOOBJIETBOPUTEIILHO)

OO0y4aronuicss IPOoAeMOHCTPUPOBAIT: OTPa)KEHHE JIUIIL OOIIEro HaNpaBICHHUS H3I0KEHUS
JICKIMOHHOI'O MarepHaja W MaTepuaja COBPEMEHHBIX YUYE€OHHMKOB; HAJIWYHE JOCTATOYHOIO
KOJINYECTBA HECYIICCTBEHHBIX MJIM OJHOM-ABYX CYIICCTBEHHBIX OIIMOOK B OINpPEICIICHUU
MNOHSTUN W KaTEerOpHid  T. I1.; UCIOJIb30BAHUE yCTapeBIleH yIeOHOH JINTEpaTyphl U IPYTUX
HCTOYHHMKOB; HECTTOCOOHOCTh OCBETUTH MPOOJIEMATUKY YICOHOH AUCIMIUINHBI U JIP.

«HEYOOBJICTBOPUTEIBHO»

OOyJaronuiicss TPOJEMOHCTPUPOBAI OOJBIIOE KOJMYECTBO CYIIECTBEHHBIX OIIMOOK, HE
BIaJCHHEC MaTepHalioM; HE BIAJeHHE MOHITHHHO-TEPMHUHOIOTHICCKAM  aIllapaToM

JUCHUIIIINHBI, HECIIOCOOHOCTH OCBETHUTH HpO6H€MaTI/IKy yqe6H01‘/'1 JUCHUIUIMHBL U ApP.

Pa3zHoypoBHEBBIE 33124

I1Ikaa oreHUBaHUS

Kpurepun oneHuBaHMA

JIeMOHCTpUpPYET OYCHb BBICOKHI/BBICOKHI YpPOBCHb 3HAHWM, YMEHHH, HaBBIKOB B

«OTIMYHOY COOTBETCTBHM C KPHTEPUSIMHU OLlCHUBaHUs. Bce TpeOoBaHUs, NpenbsBIsieMble K 3aaHUIo,
BBIIIOJHEHBI
JleMOHCTpHUpPYET JI0CTATOYHO BBHICOKHI/BBIIIE CPEHETO YPOBEHb 3HAHUW, YMEHH, HAaBHIKOB
«XOpOLIO» B COOTBETCTBHUHM C KPUTEPHSIMHU OLIeHUBaHUA. Bce TpeGoBaHUs, IpeabsABIsSeMble K 3aJaHHUIO,

BBITIOJTHCHBI

«YHOOBJIETBOPUTEIILHO)

HaBbBIKOB B COOTBCTCTBUU C
MNpeABABIIAEMbIX K 3aJaHUIO,

JeMoHCcTpupyeT cpeaHuil ypOBEHb 3HAHWM, YMEHUH,
KPUTEPUSIMU  OLIEHMBaHMs. bBOJBIIMHCTBO TpeOOBaHMH,
BBIIIOJIHEHBL.

JleMOHCTpUpYeT HH3KMI/HWXKE CpEJHEro ypOBCHb 3HAaHWH, yMEHHWH, HABBIKOB B
COOTBETCTBMM C KpPUTEPHAMH OLECHMBaHWA. MHoTHe TpeOOBaHUs, MNPEIbABIIEMbIE K
3aJIaHHIO, HE BBITIOJHEHBI

«HEYOOBJICTBOPUTEIBHO»

JeMoHCTpHpyeT OuYeHb HU3KHH ypOBEHb 3HAHWH, YMCHH, HABBIKOB B COOTBETCTBHH C
KpHuTepusMu olleHuBaHus. He otBeta. He OBIIIO MOMBITKY pemHTE 3a1a9y

Koucnekt

IIIkxama oreHUBaHUS

Kpurepun oneHnBanus

«OTIHUYHO»

KoHcnekT no Teme BbIMOJIHEH B 0003HAYEHHBIN MIPENoIaBaTelieM CPOK.

KoHCHeKT BBIMONHEH 00Y4aOMIUMCs 110 33J]aHHON TeMe B MOJHOM 00beMe C COOJI0ICHUEM
HEo0XoauMo mocnenoBaresibHoCTH. OOyUaronuiicss paboTall MOJHOCTHIO CAMOCTOSTENBHO;
PACKPBUI TEMY MOJHOCTHIO U OTBETHJI HA BCE BOIPOCKHI MPEHOABATEIIS M0 KOHKPETHOH TeMe
KoHcriekta. KOHCHEKT oopmileH akKypaTHO, B HamOoJiee ONTUMAIbHOW s (PUKCAIUU
pe3yapTaToB hopme

«Xopouio»

KoHcmekT 1o Teme BBINMOJIHEH B 0003HAYCHHBIH MPEoIaBaTesieM CPOK.

KoHcnekT BBINONIHEH 00y4YalomuMcs 110 33JaHHON TeMe B MOJHOM 00beMe C COOJII0JICHUEM
HeoOXxouMoit nocienoBaresibHOCTH. OOyuatronuiicss paboTall MOJHOCTHI0 CAMOCTOSITENBHO;
PACKpPbUT TEMY HE MOJIHOCTHIO U OTBETHUJI HAa YaCTh BOIIPOCOB MNPEIOJaBaTeisd 1o KOHerTHOﬁ
TeMe KoHcTekTa. KOHCIeKT o opMITeH akKKypaTHO, C He3HAYUTEIbHBIMI HUCTIPABICHUSIMH

«YHOOBJIETBOPUTEIILHO)

KoncrmekT o Teme BHITOTHEH B 0003HAYCHHBIH MTpero1aBaTelIeM CPOK.

KoHcrekT BBIMOTHEH 00YYaonMMes 110 3aJaHHOH TeMe B He IMOTHOM 00BeMe C YaCTHIHBIM
coOmoeHneM HeoOX0oAUMON TmocienoBaTensHOCTH. OOy4aromuiicss padoTall ITOJHOCTHIO
CaMOCTOSITENIFHO; PACKpPBUI TEMy HE TOJIHOCTBIO W OTBETHJI Ha 4YacTb BOIPOCOB
TpernoaBaTess Mo KOHKPETHOH TeMe KoHcrekTa. KoHCTIeKT oopMIleH He aKKypaTHO




«HCYIOBJICTBOPUTCIILHO»

KoHCIIeKT 1o TeMe He BBINIOIHEH B 0003HaYEHHBIH MIPEerojaBaTelieM CPOK.
Koncnexr BbImoiHeH oOydarommuMcs He IO 3aJlaHHOM TeMe B He IOJIHOM oObeme 6e3

coOIIroIeHuS

CaMOCTOATC/IbHO, HE PACKpbul TEMY MW HE OTBCTWI Ha BOIIPOCHI

HeoOxoaMMoW  mocnenoBaresibHOCTH.  OOydvarommics

KOHKpPETHOH TeMe kKoHcnekTa. KoHcnekT ohopMiieH He aKKypaTHO

pabotan  He

npenoaaBsarejst 10

TecTupoBaHue — TEKyIUH KOHTPOJIb

[IIxana oneHUBaHUS

Kpurepuu onieHuBaHus

Oo6yuaronuiica BepHo orBeTry1 Ha 90 — 100 % TecTOBBIX 3aJaHUN IIPH MPOXOKICHUU
COTITMYHOY
TECTUPOBAHUSI
CXODOLION OO6yuatonuiics BepHO oTBeTHNI Ha 80 — 89 % TecTOBBIX 3aJaHMH TPU TNPOXOXKICHHU
P TECTUPOBAHUSI
«YIOBIETBOPHTEILHOD OO6yuatonuiics BepHO oTBeTHNI Ha 70 — 79 % TecTOBBIX 3aJaHMH TPU TNPOXOXKICHHU
Y P TECTUPOBAHUSI
OO6yuaronuiics BepHO OTBeTHN Ha 69 % M MeHee TECTOBBIX 3aJaHHM NPHU MPOXOXKICHHU

«CHEYOOBJICTBOPUTECIBHO»

TCCTUPOBAHUSA




3 TunoBbie KOHTPOJIbHbIE 32IaHUSI WK MHbIe MATEPHAJIbl, HeOOX0AMMbIE
JJISL OLleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEeJbHOCTH,
XapaKTepu3ywIuX 3Tanbl GopMHUpPOBaHUSA KOMIIETEHIIUI
B Npolecce 0CBOEHUA 00pa30BaTeIbHOM MPOrPaMMbI

3.1 TunoBble 3a1aHus AJi51 BHITIOJIHEHUS] pacyeTHO-Tpaguyeckux pador

BapuanTel 3amaHuii A7 BBIMOJHEHUS pacyeTHO-rpaMiYecKuXx padOT BBUIOKEHBI B
AJIEKTPOHHOW  HMH(pOpPMaIMOHHO-00pa3oBarenbHoii  cpene  3a0VKT  HpI'VIIC, nocrtymHoM
oOyuJarolemMycs yepe3 ero JTUIHbIN KaOWHET.

Huxe npuBeneHsl oOpasibl TUIOBBIX 3a/laHUM JUIS BBINOJHEHUS PacUYeTHO-TpaUuecKux
paboT 1o TemMam, MPeAyCMOTPEHHBIM padoyel MporpaMMOi TUCITUILTHHBI.

OO0pasen TUIIOBOTO 3aaHus VISl BBINIOJIHEHHS pacueTHO-Tpadguueckoii padorsl Ne 1

3aganue 1. [TocTpouTh Ha KOMIUIEKCHOW TUIOCKOCTH W 3alMCaTh B TPUTOHOMETPUYECKOH (opme
z=r(cos¢+i-sinp) KOMIUICKCHOE YHCIIO 7 = -2 + 2/3]
3aganue 2. BbIOIHATE NEACTBUS HaJl MATPULIAMH (A — 38)+ B2

2 3 _1 -1 0 5
A=l4 5 2 |B=[{0 1 3|
10 7 2 -2 4

3apanue 3. PemmTh cucreMy JHMHEWHBIX ypaBHeHUH wmeTtomamu Kpamepa, ["aycca, oOparHOi
MaTpPHIIBL.

3Ix-y+z=-11,

S5x+y+2z=28,

X+2y+4z=16.
3ananme 4. HaliTu KOCUHYC yria MKy BEKTOpaMU g M b

a={694}, b={4-2-9}.

3aganue 5. Hanncats ofiee ypaBHEHHE Ax-+By+C =0 IpsiMoii, mpoxomsimieit gepe3 Touku M u N .
[IpeoOpa3oBath MONy4eHHOE YpaBHEHHE W MPEJICTABUThH €r0 B BUJE YPABHEHUS MPSMOU C yTIOBBIM

KOOQQUIMEHTOM  y=kx+b M  ypaBHEHHMs T@psAMOM B  oTpeskax Ha ocax X _ Y _ 4.
a b

M (2,4, N3, 1).
3aganue 6. /Janbl kKoopauHaTH! 4eThIpEX Touek: 4, B, C, D. Haiitu nnomanp tpeyroiabHuka ABC u
JUITMHY €r0 BBICOTHI, ONyIEHHOH U3 Touku C.
A(0; 2;-1), B(0, 1,-1), C(-1; 0; 1), D(-1; 0; 2)
3ananme 7. BeryuciauTh npeaesnsl
a) Iimw. 0) |y X —5x+6

xom 2X% +5X° — X -2 x% —12 x + 20
3ananme 8. MccnenoBate Ha HENPEPHIBHOCTh (PYHKLUIO, IPU HATMYUH TOYEK pa3pbiBa ONPEEINTh
ux tur. [Toctpouts rpaduk GyHKIHH.

xX+4 npux<-
xX*+2 npu-1<x<1,
2x npux>1.



3apanue 9. HaiiTi mpou3BOIHYIO CIIOKHOHN ()YHKIIHH
y = 3cos *(4x?+3).
3apanue 10. Haiitu npeaens! GyHKIMHA, UCITONB3Ys paBuio Jlomuras
. sinx —sin6x
lim———.
x>0 1-COoSX

IIpumepHbIe BOPOCHI VIS 3a1IUTHI pacuyéTHO-Tpadguueckoi padorsr Ne 1

1. Yro takoe komIuiekcHOE 4uciio? B uéM ero oriamuus oT JelcTBUTENbHOrO unciia? YTo Takoe
MHHMas eIMHUIA?

2. 3anumuTe TPUTOHOMETPHUECKYIO M TOKa3aTelbHYI0 (OpMBI KOMIUIEKCHOTO uncia. Kak HalTh
MOJyJIb M apryMeHT? KakoB uX reoMeTpuuecKuii CMbICi?

3. IlpuBemuTe npUMEpHI ONEpalWii HAX KOMIUICKCHBIMH YHCIAMH B alreOpandyeckorl u
TpUroHoMmeTpuueckoi ¢popmax. 3anumure popmyny Myaspa.

4. Yro takoe marpuna? Kak onpenenstorcs JUHEHHbIE ONEpalliy HaJ MaTpULIAMU U KaKOBBI MX
cBorictBa? [IpuBeauTe npuMepsl.

5. Uro Takoe MaTpulla M pacUIMpeHHas MaTpHlla CUCTEMbl JMHEWHbIX ypaBHeHHU? IlpuBenure
MIPUMEPBHI.

6. Uro Takoe pemnieHHE CUCTEMBbl JHMHEWHbIX ypaBHeHMH? Kakue cucTeMbl Ha3bIBAIOTCS
COBMECTHBIMH, a KAKHE — HECOBMECTHBIMU?

7.  Cdopmynupyiite Teopemy Kponekepa-Kamnemu.

8.  Ilpu kakOM yCIIOBUM CHCTE€MA JTUHEWHBIX YPAaBHEHUN UMEET €JMHCTBEHHOE PellIeHHE?

9. JIng xakux cucteM ypaBHEHUH ucnoib3yercs Meron Kpamepa? B uem on cocrout?

10. Omnummure meton ["aycca penieHust U UCCIEI0BAHNS CUCTEM JIMHEMHBIX YPaBHEHUIA.

11. Yto Takoe panr marpuipsl? Kak ero Mo>xxHo Haiitu?

12. Kaxkas maTpuiia Ha3pIBaeTcs 0OpaTHOM Ui TaHHOW MaTpuilbl? Beerna nmu cymecTByetr oOpaTHas
Marpuna? Kak MoxHO HallTU 00paTHYIO MaTpuIly?

13. B yeM coCTOMT MaTpUYHBIN CIIOCOO pelIeHUs CUCTEM JTUHEHHBIX YpaBHEHUN?

14. Yto Takoe Bexkrop? nuHa BekTopa? HazoBuTe OCHOBHBIE Onepaliu HaJ BekTopaMu. [IpuBenure
MIPUMEPBHI.

15. [aiiTe omnpeneneHusl CKaJspHOrO0, BEKTOPHOTO W CMEMIAHHOTO MPOW3BEICHUN BEKTOPOB.
3anumute GopMyIIbI U UX HAXOKIEHUS B KOOPAUHATHOM (popme.

16. 3anummure GopMynsl I HaXOXACHHUS TUIOMAAeH U 00BEMOB (UTYp C MOMOIIBIO BEKTOPOB.
[IpuBenuTe mpuMepsl.

17. Kak MOXHO 3a1aTh HpsIMYIO Ha IUIOCKOCTH? UTO Takoe BEKTOp HOPMAaIM M HaNpaBIISIOLIUI
BEKTOP IpsMOi?

18. Kakum MOxeT ObITh B3aMMHOE PacloJIOKEHNE IPSIMBIX Ha MI0cKOCTH? Touku u npsmoii?

19. Kak MOkHO 33/1aTh IPSIMYIO U TJIOCKOCTh B MPOCTPAHCTBE?

20. Kakum MoOXeT OBbITh B3aUMHOE pAaCIIOJIOKEHHE IUIOCKOCTeW B mpoctpaHcTBe? Ilpsmoil u
IocKocTu? JIByX npsiMbIX?

21. Kak onpenenuts paccTosiHue Mexay ToukamMu? OT Touku 10 npsiMoi? OT TOUKM /10 TUIOCKOCTH?
22. NaiiTe onpenenenune GyHKIUUA. YTO Takoe 00JacTh onpeaencHus GyHKIIHI?

23. KaxoBbl 0OCHOBHBIE cioco0bI 3aanus pynkimuu? [lpuBeanre mpumepsi.

24. Chopmynupyiite onpesesieHus mpeena nocieoBaTeIbHOCTH U npefena GyHKIUH.

25. 3anumute GopMyiTy IepBOTO U BTOPOTO 3aMEYaTENILHOTO MPEIEIIOB.

26. Chopmynupyiite omnpenenaeHus] HENPEPHIBHOCTH (QYHKIIMU B TOUYKE M Ha oTpe3ke. Kakue Touku
HA3bIBAIOTCS TOYKAMH pa3pbiBa GyHKINH?

27. Yo Takoe oqHOCTOpOHHME TIpeaebl? Beeraa i oHU paBHBI?

28. Chopmynupyiite ompeneleHne Mpou3BojHONW. KakoB ee MeXaHMUYECKHH U TEOMETPUUYCCKUI
cMbICIT?

29. 3anumuTe TabIMILy MTPOU3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (YHKIIHH.



30. Banumure QopMyabl MPOU3BOAHBIX CYMMBI, TPOHU3BEICHHS, YaCTHOTO JABYX (YHKIUH.
[IpuBenuTe NpUMEpBI.

31. 3anummre Gopmyny auddepeHupoBanus ciaokHON GpyHKImH. [IpuBenuTe MpUMeEpHI.

32. Chopmynupyiite mpaBuio sorapudmuydeckoro auddepenunposanus. [IpuBenure npumMepsl.

33. Chopmynupyiite onpenencHue auddepennmana GyHKIIUA.

34. [laiiTe TeoMETpUYECKYIO0 HHTeprperanuio auddepeHnnana (GyHKIUA U e€ TPUPALICHUS B
3aJaHHOU TOYKE.

35. ChopmynupyiiTe onpenencHus Mpou3BOHON U tuddepeHIrana BICIIUX MOPSIKOB.

36. KakoB MexaHWUYECKU CMBICT TPOU3BOAHON BTOPOTo mopsiaKa?

37.Kak HaxomATcsi NPOHM3BOJHBIE MEPBOTO M BTOPOrO TMOpsAAKa i (DYHKIUH, 3aJaHHBIX
napamMeTpuiecku?

38. ChopmynupyiiTe orpenencHus BO3pacTalolleii i yObIBAIOIIEH Ha OTpe3Ke PYHKITHH.

39. ChopmynupyiiTe mpaBuiia OTBICKAHUS SKCTPEMYMOB () YHKITHH.

40. IIpuBenute npuMep, NOKa3bIBAIOIINMA, YTO OOpalleHHe B HEKOTOPOW TOUKE IPOU3BOJHON B HYJIb
HE SBJISETCS JOCTaTOUHBIM YCIOBUEM HAIMYUS B 3TOM TOUKE IKCTpeMyMa (PYHKIIHH.

41. Kak HaliTn HauOoIblliee U HAUMEHbBIIIEE 3HAYCHUS QYHKIHH, TUddepeHIUPyeMOoil Ha OTpe3Ke?
Bcerna nu onu cyiecTByroT?

42. CdopmynupyiiTe onpeneraeHns BbITYKIOCTH U BOTHYTOCTH JIMHUH, TOYKH Iepernoa.

43. Kak HaxoAsaTcsi MHTEPBAJbl BBIMYKJIOCTH M BOTHYTOCTHM U TOYKHM Ieperuda JMHUH, 3aJaHHON
ypaBHeHueM y=f(x)? [IpuBeanurte npumepsi.

44. Yto Ttakoe acumnTora? Kak Haxomarcs BepTUKaJlbHbIE, TOPHU3OHTAJIbHBIE M HAKIOHHbBIE
aCHMIITOTHI JIMHUH, 3alaHHON ypaBHeHueM y=f(x)? [IpuBeauTe mpumepsi.

45. M3noxute cxemy oOIIero uccieaoBanus GyHKINUN U TTOCTPOEHUs ee rpaduka.

Oo6pa3zen TUIIOBOIO 321aHMS 1JI1 BBINIOJIHEHUS pacyeTHO-rpaduueckoii padoThbl Ne 2

3aganue 1. Haiitu Heonpenen€HHbI HHTErpall METOJOM HHTEIPUPOBAHUS 10 YACTIM
[udv=uv—[vdu.

[(4-3x)edx.
3ananme 2. HaliTu HeonpenenEéHHbIA HHTErpall

J-3x5 —12x° -7

5 ax.
X< +2x

3ananme 3. BerauciauTh onpeaeaEéHHbIA HHTETrpa
In2

[e*dx-
0

3aganue 4. Beraucauth 1omaab miockoi (GUrypbl, OrpaHiYeHHON JTMHUSMHI
y=2x—-x*+3,y =x*-4x+3.
3aganmue S. Beruncianth HecOOCTBEHHBIN HHTETPAJ MIIM YCTAHOBUTH €TI0 PaCXOAMMOCTD
Tlnx

7dx.
5 X

IIpumepHBbIe BONPOCHI IS 3a1IUTHI pacuyéTHO-Tpadguyeckoil padoTbl Ne 2

1. Yro Ttakoe nepBoodpasznas? HeonpenenéHuplii uHTeTpan?

2. 3anummTe TaOIMUIly HHTETPAJIOB OCHOBHBIX JIEMEHTAPHBIX (DYHKIIMH.

3. ChopmynupyiiTe OCHOBHBIC CBOMCTBA HEOTIPEICIIEHHOTO UHTETpaa.

4. [lpuBenuTe mnpuMep 3aMEHbl NEPEMEHHOM WM NOJBEAEHUS NOJ 3HaK JuddepeHnuansa B
HEOIPEIEeIEHHOM UHTErpae.

5. 3anummre GopMyIly MHTEIPUPOBAHUS 10 YaCTSM.

6. B uém cocTouT MeTon HeonpeaeIEHHBIX KO (GHUIIMEHTOB U B KAKUX CIIydasx OH MPUMEHSETCs?



7. Kakue nmpaBuia cymiecTBYIOT AJis1 HAX0XJACHUS UHTErpaoB CTENEeHe cuHyca U KocuHyca?

8. Uro Takoe onpenenénHplii nHTerpasn? B 4ém ero oTiinume ot HeONpeenEHHOro?

9. 3anumute hopmyny Herorona-Jleitonuma. Korna ona npumenuma?

10. ChopmynupyiiTe OCHOBHBIE CBOMCTBA OIMPEIEIEHHOTO HHTETpaa.

11. B uém 0cOOEHHOCTh METO/a 3aMEHBI IEPEMEHHOMN JJIsl OIpeIeIEHHOTO UHTErpaia B OTIMYHE OT
HEOMNpeeIEHHOr0?

12. Kak uzmensiercst opmysa MHTETPUPOBAHHUS 110 YACTSAM JJIsl ONpeAeNEHHOro HHTerpaia?

13. Yro Takoe HecoOCTBeHHBIH MHTerpan I poma M KakoBbl IpaBwia ero HaxoxjaeHus? Kaxue
HeCcOOCTBEHHBIE MHTETPaANIbl HA3bIBAIOTCS cxoasmumucs? Pacxoasmumucs?

14. Yro Ttakoe HecoOcTBeHHBIM wuHTerpan II poma m kakoBbl mpaBmiia ero HaxoxaeHus? Kak
OTIUYUTH HecoOCTBeHHBIN nHTerpai Il ponga ot onpenenéHHoro nuTerpana?

15. Kak BBIYUCIIUTG TUIOMIA]b TUIOCKOH (PUTYPHI C IIOMOIIBI0 ONPEISIEHHOTO HHTErpaia?

16. Kak BBIYMCIUTD IJIMHY AYyTU KPUBOU C MOMOILBIO ONPEACIEHHOTO UHTErpasa’?

17. IlpuBenure mnpuMepbl MNPUKIAAHBIX 3a7a4, CBOMALIMXCA K BBIYMCICHHUIO OIPEAEIEHHOIO
MHTErpana.

18. YUro Takoe kpuBonmHeHHbINH nHTEerpal I pona? Kak oH cBsizaH ¢ GopMyIIOi UTHHBI IyTH KPUBOK?
19. Yto Takoe kpuBoauHeHbld nHTErpai Il poga? KakoBbl mpaBuiia ero HaX0KICHUS ?

20. Kakoii n3 KpUBOJIMHEWHBIX HHTETPAJIOB 3aBUCUT OT ITyTH UHTETPUPOBAHUSA?

OO0pa3zen THIIOBOTO 3aaHus VI BBINOJIHEHHMS pacueTHO-Tpadguyeckoit padorsl Ne 3

3aganmue 1. [TocTpouTs B MPsIMOYTOJIBHOMN I€KAPTOBOW CHCTEME KOOPIMHAT 00JIACTh OMPEIeTICHHS

(GYHKIIUU IBYX NTEPEMEHHBIX
2 2

. X+
z:arcsmTy-

3aganue 2. Haiitu ykazaHHbIE YaCTHbIE IPOU3BO/IHBIE BBICIIMX IOPSAIKOB
0’z
5
oyox

3ananme 3. Haiitu rpaguent Gynkuuun U =U(X, )2 Z) M e¢ IPOM3BOHYIO B TOUKE p (x,:y,; z,) B

z = sin( xy ),

Hanpasienun Bekropa PP, .

u=e -2 R(1-19), R(254).
3ananue 4. Haiitu pemenue 3anaun Ko s qud depeHnnaaisHOro ypaBHEHUS C
pa3IeNAIOMMUMUCS IEPEMEHHBIMU
xX*y?y'+ 1=y, Y)=2.
3agaunue 5. Onpenenuts T (U HEepeHIIMATHEHOTO YPABHEHHS K HAWTH €T0 0011Iee pericHre

IIpumepHBbIe BONPOCHI IS 3a1IUTHI pacuéTHO-Tpadguyeckoil padorbl Ne 3

1. daiite ompenenenne QpyHKIMU HECKOJIBKUX NMEpeMeHHbIX. Kak OThIcKaTh M M300pa3uTh 00IACThH
onpexaeneHus: GyHKIMHU IBYX nepeMeHHbIx? [IpuBeanTe mpumepsl.

2. Yro Takoe yacTHOE MpUpalieHne QyHKIIMH HECKOJIBKUX NepeMeHHbIX? YacTHas mpou3BogHast?

3. 3anumute hopmyny moaHoro auddepenrana GyHKIIUNA IBYX TEPEMEHHBIX.

4. Yro Takoe rpaAueHT GyHKINUU?

5. Jlaiite ompeneneHue NpOU3BOJHOM 10 HampaBieHutro. Kak oHa Haxomutcs? Yrto Takoe
HaIpaBJIAIOIINE KOCUHYCHI?

6. [IpuBeauTe anroput™ uccienoBaHus QYHKIUU ABYX MEPEMEHHBIX Ha 0€3yCIOBHBIM M YCIOBHBII
KCTPEMYM.

7. ChopMynupyiTe OCHOBHBIE CBOICTBA KPATHBIX HHTETPAJIOB HA MPUMEpPE JTBOIHOTO HHTErpaa.



8. Kak BBIYMCINTH TBOWHOW MHTETpAJI IO YKa3aHHOW 00jacTh?

9. Kak HaliTH mIomaapb miocKo (GUrypsl ¢ TOMOIIBIO ABOWHOTO HHTEerpana? Kakoe 3HaueHne nmeeT
nopsAnok uHTerpupoBanus? [IpuBeaure npumepsl.

10. Maiite ompenenenus audQepeHIIMaIbHOTO YpaBHEHHS TIEPBOTO TMOPSIKA W €ro oOImero u
YaCTHOTO pelieHus (MHTerpaa).

11. Chopmynupyiite 3amauy Komm s muddepeHnuanrsHOro ypaBHEHHsI MEPBOTO MOpSAKA H
YKaXHUTE €€ TEOMETPUUECKUN CMBICTT.

12. Taiite ompenenenue aud@epeHIUaNIBHOTO ypaBHEHUS C Ppa3JeNSIFONIMMHUCS TTePEMEHHBIMHU.
W3noxure MeTO HAX0XKIEHUS ero obiero pemeHus. [IpuBenure npumepsl.

13. laiite ompeneneHre OMHOPOAHOTO U PEepeHITNANTBHOTO YpaBHEHHSI TIEPBOTO TOPSIKA.
W3noxure MeTo HaX0XKIeHUs ero obuero pemenus. [Ipusenure npumep.

14. Jlaiite onpenenenue IuHEHHOTO nu(dHepeHIInaIbHOT0 ypaBHEHHS MIEPBOTO Mopsaka. M3noxure
METO]T HaX0XkJIeHUs ero obuiero pemenus. [Ipusenure npumep.

15. Maiite ompeneneHue ypaBHeHHs bepHymim. M3noxkuTe MeTon HaXOXJIEHUS €ro o00OIero
pemienus. [Ipusenure npumep.

16. Maiite omnpenencHue AudQepeHnnaIb-HOro ypaBHEeHUsT B MOMHBIX nuddepennuanax. M3moxure
METO]T HaX0XkJIeHHUs ero obuiero pemenus. [Ipusenure npumep.

17. Vi3noxure Meros peireHns Iu(QepeHInanbHoro ypapHeHus Buga y™"

=f(x). IlpuBenute

puMep.
18. Mznoxute meron pemeHus auddepenimanpaoro ypaBHeHus Buaa y'=f(x, y'). IlpuBemute
puMep.
19. Uznoxute meron pemenus auddepeHnuanpHoro ypaBHenus Bunma y'=f(y, y') IlpuBemute
puMep.

20. Jlaiite ompexaeneHue JuHEHHOTO MU PEepeHITNATBHOTO ypaBHEHUS N-TO MOPsaKa (OJHOPOIHOTO
Y HEOJTHOPOJIHOTO).

21. 3anumute ¢GopMmyny M OOLIET0 pPEUIeHUs JTUHEWHOTO OJHOPOAHOTO Au(QepeHInanbHOTO
ypaBHEHHsI BTOPOTO TMOPSIKA C TOCTOSHHBIMH KO3(QUIMEHTaMH B cliydyae JeHCTBUTENbHBIX
Pa3IMYHBIX KOPHEH XapaKTepuCcTUIeCKoro ypasHeHus. [IpuBeaure mpumep.

22. 3anumute ¢GopMyny oOLIero peleHus JIUHEHMHOro OAHOPOAHOro uddepeHnaIbHOro
ypaBHEHHs BTOPOTO MOPSAKA C TOCTOSHHBIMU KO3 (GUIIEHTaMH B CITydae JeHCTBUTENBHBIX PABHBIX
KOpHEeH xapaKTepucTHueckoro ypaBuenus. [IpuBenure npumep.

23. 3anumute QopMyny OOIIEro pemieHus JMHEHHOro OXHOpPOAHOTrO AudQepeHIrnanbHOro
YpaBHEHHSI BTOPOTO MOPSAIKAa C MOCTOSHHBIMU KOd(h(UIIMEHTAaMH B Cllydae KOMIUIEKCHBIX KOpHEH
XapaKTepUCTHUECKOTO ypaBHeHus. [IpuBeaure nmpumep.

24. W3noxuTe NpaBUIO HAXOXKAEGHUS 4YACTHOTO pelIeHus JuHeiHoro nuddQepeHuanbHOro
ypaBHEHHsI BTOPOTO MOPsAKA ¢ TOCTOSTHHBIMU K03(pHiimeHTaMu 1 crielinaabHON MPaBoi 4acThIO.

OO0pa3zen THIIOBOIO 3aaHusl VISl BBINIOJIHEHUS pacueTHO-Tpaduueckoii padorsl Ne 4

3aganue 1. Haiitu cymmy psana

2 12

Z(n-1)(n-3)
3ananue 2. Boimucarh nepBble MATh WICHOB PsAAa U UCCIIENOBATH ST HA CXOAUMOCTD C ITIOMOIIBIO
npusHaka JlamamOepa

© 3"
Zint

3ananue 3. Pa3znoxuts QyHKINIO B psijL, TTONIB3YSICh TAOMUYHBIMU PA3JIOKEHUSMH JIEMEHTapHBIX

byHKIII



IIpumepHbIe BONPOCHI /ISl 321U THI pac4éTHO-rpaduveckoi padorbr Ne 4

1. JlaiiTe ompeneneHHs CXOIAILIETOCsS M pacxopsiierocs psaoB. Mccrnenyiite cXoauMmocTh psia,

COCTaBJICHHOI'O U3 YIEHOB T'€OMETPUUYECKOM MPOTrPECCUH.

2. ChopmynupyiTe HEOOXOAMMBIN MPU3HAK CXOIUMOCTH Psijia.

3. CdopmynupyiiTe Ipu3HAKH CPABHEHUS 3HAKOIIOJIOKHUTEIBHBIX PSJIOB.

4. Cdopmynupyite npusHak J[amamoOepa. [IpuBenure npuMep NpUMEHEHHUS STOTO TPU3HAKA.

5. Cdopmymupyiite pagukanbHbii npusHak Komm. [lpuBeaure npuMep NPUMEHEHHS STOTO

MpHU3HaKa.

6. Cdopmynupyiite uHTerpaybHbl mpus3Hak Komwu. IlpuBenute mpuMepsl MPUMEHEHHUS STOTO

MpHU3HaKa.

7. UYro Takoe abOcomoTHas cxoauMocTh? YcinoBHas cxoaumocth? CdopmynupyiTe cBOICTBa

abcomoTHO cxoasamuxcs panoB. [IpuBeaute npumMepsl a0COMIOTHO U YCIOBHO CXOIALIUXCS PSAOB.

8. CdopmymupyiiTe mpuzHak JleHOHUIIA CXOMMMOCTH 3HAKOUEPEIyIOIMUXCs psnoB. [IpuBenute

pUMep Ha MPUMEHEHHE 3TOT0 MPU3HAKA.

9. Haiite onpenenenue o0IacTH CXOAUMOCTH (YHKIIMOHAIBHOTO psia. [IpuBeaure mpuMepsl psaoB

C pa3NUYHBIMU 00JIACTAMHU CXOJUMOCTH.

10. Chopmynupyiite npusHak BeiiepmTpacca aOCOMIOTHON 1 paBHOMEPHOW CXOIUMOCTH psifa,

11. ChopmynupyiiTe OCHOBHBIC CBOMCTBA PABHOMEPHO CXOSAIITUXCS PSJIOB.

12. Chopmynupyiite Teopemy AOemst 0 CXOMUMOCTH CTENIEHHBIX PS/IOB.

13. Kak BBIYMCIUTD Paguyc CXOJAMMOCTH CTEIIEHHOTO psiaa’?

14. IlpuBenuTe puMep TaOIUIHOTO PA3JIOKEHUS dJIEMEHTapHOW (DYHKIIMU B CTETICHHOH Psi.

15. IlpuBenuTe mpuMep OLEHKH TOYHOCTH BBIUMCIICHUS CYyMMbI 3HaKOYEepEAYIOIIerocs psja.

16. M3n0xuTe METO]I MPUOJINKEHHOTO BBIUMCIICHUS ONPEAEIEHHBIX UHTErPAjIOB C MOMOIIBIO PSJIOB.

[IpuBeauTe mpUMeEpHI.

17. IlpuBenuTe MpUMEPHI JIEMEHTAPHBIX (DYHKIMA KOMIUIEKCHOW mepeMeHHON. Kak BBIYUCITUTH UX

3Ha4Y€HHE B 3aJaHHOI TOUKe?

18. Chopmymnupyiite ycnosust Kommm-Pumana. IlpuBeaure npumep npoBepKy 3TUX YCITOBHIA.

19. Kak BOCCTaHOBUTDH aHATUTHYECKYIO (DYHKITHIO 110 3aJIaHHOM JeicTBUTENbHOM YacTu? [1lo MEMMOI

yactu? [IpuBeaure npumepsl.

20. I[TpuBeauTe MpUMEDP BBIYMCICHUS HHTErpajia OT (PYHKITUH KOMITJIEKCHOW ITePEMEHHOM.

21. Yro takoe psixa Jlopana? Kak paznoxuts GyHKIHO B Takoi psin? YTto Takoe BeIYET?

22. KakuM yclOBUSM JOJKHA YAOBIETBOPATH (DYHKIIMSA, SBISIOLIASCS OPUTHHATIOM WM HadaibHON
byHKIHIEH?

23.Yto Takoe n300pakeHHE U KaKUM COOTHOIIEHHWEM OHO CBSI3aHO C opuruHaioM? Yrto Takoe
npeoOpaszoBanue Jlammaca?

24. IlepeuriciiuTe OCHOBHBIE CBOMCTBA OPUTHHAJIOB M H300paKEHUH.

25. Kak oteickath uzo0paxkenue o opuruHainy? Opurnnan no u3odpaxenuto? [Ipusenure npumepsl
TaOJIMYHBIX COOTBETCTBHUI OpUTHHANIA U N300paKEeHUS.

Oo0pa3zen THIIOBOIO 321aHMsI J1JIS1 BHINIOJIHEHHUSI pacueTHO-rpaduyeckoii padorbl Ne 5

3aganue 1. Hcmonb3ys KilacCM4ecKoe — OMpefelieHue  BEpOSTHOCTHU U (OPMYIIBI
KOMOMHATOPHKH, HAUTH pEIIeHUE 3a/1a4u.

B ropone 8 ¢wupm, mosoBHHAa M3 KOTOPBIX MBITAETCS YHUTH OT HaoroB. s ayauTopckoit
MpoBepKH Hayran BeiOmparoT 4 ¢upmbel. KakoBa BepoSTHOCTH, YTO Cpeau MPOBEpsieMBbIX (hupm
MIBITAIOTCS YHUTH OT HAJIOTOB: a) TOJIbKO JiBe (GUPMBI; 0) HE MEHee ABYX; B) OoJjiee ABYX; I') XOTs ObI
OJIHA.

3apanue 2. Vcrionb3ys ¢hopmyny MoJHON BeposTHOCTH M Gopmyibl baiieca, HaliTH pereHue
3a/1a4H.

UYetsipe pupMbl yd4acTBYIOT B IIpoekTe. Puck pa3openus kaxmon ¢upmsel paBeH 10, 12, 15, 18
% COOTBeTCTBEHHO. KakoBa BEpOSITHOCTH TOTO, YTO B pE3yJbTare MPOCKTa Haynady BhIOpaHHAS



dbupma pazopurca? B pesynbrare mpoekta ogHa GpupMa pa3zopuiach, KakoBa BEPOATHOCTb, YTO 3TO
¢dupma c HaubOIBIINM PHCKOM?

3apanue 3. Vcnons3ys popmyinsl bepuymnu, Jlamnaca u [lyaccona, HailTH pernieHue 3a1aqu.

ToproBelii areHT B CpellHEM KOHTAaKTHPYET C BOCEMbIO MOTCHIMAIbHBIMU TMOKYMATENISIMU B
neHb. V3 ombiTa eMy M3BECTHO, YTO BEPOATHOCTH TOTO, YTO MOTEHIIUAIBHBIN MOKYMaTeIh COBEPIIUT
NOKynKy, paBHa 0,1. Yemy paBHa AJi areHTa: a) BEpOSITHOCTh JIBYX IPOJaXXK B TE€YEHUE OJHOTO JHS;
0) BepOATHOCTH XOTs ObI IBYX MPOJaX B TEUCHUE JHS; B) BEPOSITHOCTH TOTO, YTO B TEYEHHE OJTHOTO
TTHSL HE OyIeT mpojaax?

3aganue 4. lcnonb3ys TEOpEeTHYECKHE CBEACHHMSI O AMCKPETHBIX CIy4alHBIX BEIWYHHAX,
HaWTH pEelICHUE 3aa4H.

N3 10 kHUT, cpenu KOTOPHIX 6 CpaBOYHUKOB, 0TOOpaHbl 3. COCTaBUTh 3aKOH pacIpecICHHs
U HAaWTH YHCIOBBIE XAapPAaKTEPUCTUKHU CIIy4allHOM BeIMYMHBI X — 4YHUCIa CIPABOYHUKOB CPEIH
oToOpaHHbIX KHUT. [TocTpouts PpyHKIIMIO pacnpeeneHus u ee rpaduxk.

3ananue 5. HenpepwiBHast ciyuaiiHas BeqWuyumHa X 3ajJjaHa TUIOTHOCTBIO paclpe/iefieHUs B
oTpeieIeHHOM HHTepBaie, BHe 3Toro nurepnana f(x)=0. Haiitu uncio A, pyHkuuo pacrpeneaeHus
F(x), maremaTtuyeckoe 0>kKHJaHUE, TUCIEPCUIO, U BEPOSITHOCTh MONAJAaHUs CIydailHONW BEIMUYUHBI X
Ha oTpe3okK [a; b]. [Tocrpouts rpaduku pyakumii F(x) u {(x).

f(x)=A(4x+5), x€[0; 3], a=1, b=2.

3ananme 6. /[ana Matpuiia pacrpeeiaeHusi BEpOATHOCTEN TUCKPETHON IBYMEPHOU ClydailHON
BennunHEI (X,Y). TpeOyeTcs: a) HalTH 3aKOHBI pacpe/IeNIeHUsT COCTABISIOMUX X U Y; 0) BBISICHUTS,
3aBUCUMBI OHU WM HeT;, B) BeuucauTh M(X), M(Y), D(X), D(Y) u ko3 dunmueHT Koppensiuu
CHUCTEMBI.

X
Y 2 3 5

I 034 | 0.16 0.10
2 012 | 0.8 0.10

3apanue 7. [l m3ydeHHs pacmpeneneHusi 3apaOOTHOW TUIaThl paOOTHHKOB MPEANIPUSTHS
obcrnenoBano 50 wuemoBek. Pesymerarel (ThIC. py0.) mnpuBeneHsl B Tabmume. [locTpouTh
CTPYNITUPOBAHHBIN psiji HAOMIOeHNH, pa30MB BeCh IUana3oH Ha 7 paBHBIX HHTEPBAJIOB. Tpedyercs:

a) MOCTPOUTHh MHTEPBAIBHOE paclpe/ielieHHe BHIOOPKU U TUCTOTPAMMY 4acToT;

0) TpUHSB CcepeAMHBl YACTUYHBIX HMHTEPBAIOB B KAayeCTBE HOBBIX BAPHAHT, ITIOCTPOUTH
TMCKPETHOE pacrpeie]IeHue U MOJIMTOH OTHOCUTEIBHBIX YaCTOT;

B) HaWTH BBIOOPOYHYIO CpPEIHIOI, BBIOOPOYHYIO JIUCIIEPCHIO, BBIOOPOYHOE CpesHee
KBaJ[paTU4IECKOE OTKJIOHEHUE.

20,829,412,325,416,727,319,210,024,9 19,3
17,9 24,6 28,9 21,4 25,0 15,9 30,9 23,2 28,5 25,9
25,915,915,120,527,239,322,034,219,1 11,4
40,2 31,0 36,4 33,5 5,3 23,2 32,1 24,7 39,2 25,1
13,8 24,6 23,1 16,7 20,0 26,4 7,8 28,1 16,8 28,7
3ananue 8. B Teuenue n gacoB uccienoBagachk paboTa KacCOBBIX aIlllapaToB. Y CTaHOBICHO,
YTO YUCIJIO anmnaparoB X, BBIMIEAIIMX U3 CTPOsi, UMEET SMIMpUYECKoe pacnpeneneHue. [Iposeputs

TUIIOTE3y O paclpeAencHuH no 3akoHy IlyaccoHa reHepallbHOM COBOKYIHOCTH 3TOH BEIMYUHBL

o 2
Hcmons3oBaTh KpUTCpUHU HI/IpCOHa %X TpHA YPOBHEC 3HAYMMOCTH O PacnpeﬂeneHI/Ie CBCACHO B

Ta6J'II/II_Iy, rac Xi — KOJIMYECCTBO alIIapaTroB, BbIMICAMNX U3 CTPOS B TCUCHUC OAHOI'0 4daca, nl- -

4acToTa 3TOI'0 COOBITHA.

x o [1 [2 [3]4]s
n, | 401 (380167 [46[4]2

o=0,01

3apanue 9. PesynbTaThl HAOMIOACHUN HaM mpu3HakamMu X W Y 3aJlaHbl B BHJIE TPOCK UYHCET
(X, VY, n), rae n — gactoTa HaOrOAeHU TIaphl 3HavueHui (X, Y).

TpeOyercs:

1) mocTpOUTH KOPPEISITUOHHYIO TAOIHILY;

2) HaTH BBIOOPOYHBIA KOI(PPUITMEHT KOPPEISALINH;



3) cocTaBuTh ypaBHEHHUE perpeccuu Y Ha X.

X — CTOMMOCTh aKTHBHOW YacTH TMPOW3BOJCTBEHHBIX (OHIOB, MIH. pyd., Y — BBEIpaboTKa
MPOAYKIIMK Ha OJIHOTO pabodero, Teic. pyo. (X, ¥V, n): {(10; 0,8; 3), (10,5; 0,8; 3), (10,5; 1; 1), (11; 1;
2), (11; 1,2; 2), (11; 14; 1), (1L5 1; 1), (1L,5; 1,2; 1), (11,5; 1.4; 1), (12; 1,2;2),
(12; 1,4; 2)}.

IIprmepHbIe BONPOCHI /ISl 321U THI pac4éTHO-rpaduveckoi padborbl Ne 5

. [lepeuncnure ocHOBHBIE (HOPMYITBI KOMOMHATOPUKH.

. ChopmynupyiiTe KIacCHIecKoe OmpeiesieHue BEPOATHOCTH COOBITHSI.

. [IpuBenuTe mpuMepsl MPUMEHEHUS TEOMETPHUUECKOTO OIPEIETICHHS BEPOSTHOCTH.

. ChopmynupyiiTe T€OpEeMBI CIIOKEHUS U YMHOKECHUS BEPOSITHOCTEH.

. Kakue co6pITus Ha3piBatoTCs He3aBUCUMBbIMU? HecoBMecTHRIMU?

. JaiiTe onpezeneHne NoJHONW rpyNIbl COOBITHH.

. 3anuiute GopMyiy MOJHON BEpOSTHOCTH.

. 3armumute Gpopmyny baiieca.

9. 3anummute dhopmyny beprysmm.

10. 3anmummre Gopmyiy Ilyaccona.

11. 3anummTe mokaneHyto hopmyy Jlammaca.

12. 3anummmte uaTErpaNbHYIO hopMyiry Jlarnaca

13. Kak 3aath TMCKpETHYIO CllydaliHyto Bennuuny? [IpuBeauTe npumepsl.

14. Kak 3a1aTh HENPEPBIBHYIO CiIy4aliHyl0 Beauuuny? [IpuBenure npumepsl.

15. Yro Takoe d¢yHkuus pacnpenenaeHus? Kak Haxomutcs 3Ta (QYHKIUS IS JUCKPETHOW U
HETIPEPHIBHON CITy4yailHON BETUYUHBI?

16. Kak HailTM MaTeMaTUYeCKOE OXKUJIAHWE W JUCIEPCHI0 AUCKPETHOW CIyd4ailHONW BETWYWHBI?
HermnpepsiBHOI ciiydaiiHOW BETUYUHBI?

17. Yto Takoe reHepagbHas COBOKYNHOCTh? BriOopka? Bapuarmonnsiii psa?

18. Kak mpoucxouT rpyIimupoBKa TJaHHBIX C HCIOb30oBaHueM (popmynnsl Ctepmkecca?

19. Kak mocTpouTh SMIUPUIECKYIO (YHKIIMIO pacTpeieIcHus?

20. Kak nocTpouTh MHOTOYTOJIHUK pacnpesenenus’? ['ncrorpammy?

21. IlepeuncnuTe TOYEUHbBIE OIICHKU MMapaMEeTPOB pacrpeesieHus 1mo Beioopke. UTo Takoe mompaBka
beccens?

22. Kak OIleHHTh MaTeMaTHYeCKOe OXHJIaHUE JOBEPUTEIbHBIM UHTEPBAIOM MPHU YCIOBUU OOJIBIION
BbIOOpKK? Masnoii BEIOOpKHU?

23. Kak oueHuTr MaTreMaTH4YeCKOE OXHAaHHE, €CITU W3BECTHO CpelHee KBaJpaTHuecKoe
oTksioHeHue? Eciu Hens3BecTHO?

24. Kak OIIeHUTh TUCTIEPCHUIO TOBEPUTEIHHBIM HHTEPBAIOM?

25. Yrto Takoe TouHOCTh otleHKu? HanéxHOCTh O1IeHKN?

26. UTo MpoUCXOIUT C IOBEPUTEIHHBIM UHTEPBAJIOM, €CITU YBEIMYUTHh YPOBEHb 3HaunMocTu? Kak Ha
JIOBEPUTENIbHBIA HMHTEPBAJ ISl OLIEHKM MAaTeMaTHYeCKOTO OXXWJAHUS BIMSIET HAIMYUE TOYHOU
nH(pOpMaIIUY O CPeTHEM KBaJIpaTHUECKOM OTKIOHEHUH?

27. Uro Takoe craructudeckas rumnore3a? CdopmynaupyldTe OCHOBHOM MPHHLIMI TPOBEPKH
CTaTHUCTUYECKUX THUIIOTE3.

28. CdopmynupyiiTe mpaBuia JUIsi CPaBHEHHS BBIOOPOYHOW CpeAHEH C THIOTETUYECKON
reHepaIbHOU CpeTHe HOPMAJIbHOM COBOKYITHOCTH.

29. Kak ucnonb3oBatb kputepuii cornacus [Iupcona? Kakyro mHQOpMAIuio o BEIOOPKE OH MOXKET
aTh?

0N DN KW~



3.2 TunoBble 3a1aHNS 1JIS1 BHINIOJTHEHUSI KOHTPOJbHBIX PadoT

BapuaHThl 3amaHuii IS BBITIOJHEHUST KOHTPOJBHBIX pPabOT BBUIOKEHBI B AJIEKTPOHHOM
nHpopmannoHHo-oOpa3oBarensHOi cpene 3a0VKT UpI VIIC, nocrymHOW oOydaromemycst depes
€ro JTMYHBIA KaOWHET.

Hwuxke MMPUBCICHDBI 06pa31151 TUITOBBIX 3aZ[aHI/II\/JI AJId BBIITOJIHCHUSA KOHTPOJBHBIX pa60T 110
TeMaM, IPeAyCMOTPEHHBIM PaboUei MporpaMMOi TUCITUTLTAHBI.

OO0pasel TUTIOBOTO BapuaHTa 3a/1aHus U1 BHIIOTHEHUS KOHTPOJIBHOM paboThl Ne 1

3ananme 1. /laHa cucrema Tpex JUHEWHBIX YpaBHEHHMU C TpeMms Heus3BeCTHbIMH. HaiiTu ee
pemrenue: a) mo popmynam Kpamepa; 6) meromom I"aycca.
X+2y —z=-3
2X +3y +z=—1;
X—-y-—-z=3.
3ananue 2. Haiitu matpuiry, oOpaTHyIO K JaHHOH. [IpaBUIBHOCTh BBIUMCICHUS OOpaTHOMN
MaTpUIlbl MPOBEPUTH, UCIIOJIb3YsI MATPUYHOE YMHOMXKEHUE.

3 6
2 1
1

—_— = N

-1

3ananmue 3. JlaHbl KOOpAMHATHI BEPIIUH UpamMusl AjA,AszA4. Halitu:
a) nuHy pedpa AAg;
0) yron mexny pedpamu AjAr 1 AjAg;
B) TJIOMIAhL TpaHu A AsAz;
') ypaBHEHHUE MJIOCKOCTH, MPOXOIAIIEH uepe3 BepIInHy Ay MapajuieIbHO OCHOBaHUIO A 1A Az3;
1) ypaBHEHHE BBICOTHI, ONYIIEHHON U3 BEpIIUHBI A4 Ha OCHOBaHUE A A Aj.

A, (0;5,0), A,(2,3,—4), A,(0;0;6), A, (- 3;1;—1),

3aganue 4. /lanbl KoopAUHATHI BepLINH TpeyroiasHuka A, B, C. Haiitu:
a) ypaBHEHHE MEJIMaHbl, TIPOBEIEHHON K cTOpoHe AB;
0) ypaBHEHHUE U JUIMHY BBICOTHI, OMYIIEHHOW U3 BEPUINHBI A.

A(2;-1) B(2;3), C(-1;3)

3aganue 5. [Iyrem mapaiienbHOro nepeHoca CUCTEMbI KOOPIUHAT IPUBECTH YpaBHEHHE
KPUBOM K KAHOHUYECKOMY BUAY U MTOCTPOUTH KPUBYIO.

X +y?-2x-6y+6=0
3ananue 6. Haiitu o0nacts onpeneneHust QyHKIUH.

xX+1 +i’ 6)y_ln(1+x)
1-2x  x° x-3

3aganue 7. Haiitu npenensl (He noab3yschk npaBuioM Jlonurans).

a) y=



6) . o VX+H1=-2
limr———

X—3 x-3

2) 5x* +3x7 + x -1

I|m 3 2 i
om X =3x7 —x* +3x
3aganmue 8. MccrenoBaTh QYHKIIMIO Ha HENPEPHIBHOCTH, HAWTH TOYKH pa3pbiBa QYHKIIUU U

YCTaHOBUTH UX XapakTep. CaenaTh CXeMaTUYECKUI YepTex.

1/(x+1) npu x < -1,

X npu —-1<x<1,

1-x>  npu 1<x<2,

-3 npu x>?2

3ananue 9. Halitu npou3BoaHYIO y' OT 3alaHHON (DYHKLMH:

a) y:3\/3e?‘ +2&; 0) y =sin6x-In(1+x);
r) X = arctg 2t,;
arctg’x 1.
B)y:3 9 _3|gga y=7*6t

3ananue 10. Haliti npou3BOJHYIO y 7 OT 3aJaHHOM QyHKIMH:

y =x*In3x
3amanue 11. Haiitn HanGospliee 1 HanMeHbIIee 3HaYeHUS] QYHKIMU y = f(x) Ha 3aMKHYTOM
MPOMEXKYTKE [a; b |.
X+1 .
f(x)=——.[-22]
> 43

3ananmue 12. [IpoBecTn nosHOE MccienoBaHue (PYHKITMU U TIOCTPOUTH €€ TpaduK.
2
X" +1

x2 -1

OO6pasen TUIIOBOTO BapuaHTa 3a/1aHUs IS BHITOTHEHUS! KOHTPOJIbHOM paboThl Ne 2

3ananme 1. HaiiTu HeonpeneaeHHbIE I/IHTeraJIBI

) 2 gy 6) [

xlnx

B) I(3—5x)|nxdx; r) Ix(x++6)2<)ixlo :

3aganue 2. HaiiTu onpeneneHHbI HHTETpa
h 4x dx

! JBx—8F —23x -8 +4

3aganue 3. BeruncauTh HECOOCTBEHHBIE MHTETPAJIbI (MJIM YCTAHOBUTh UX PACXOAUMOCTH)
© dx

f

exln3x .

3aganue 4. Penutes 3agaun
a) HAUTH IUIOMAAb (PUTYPbI, OTPAHUYECHHON JINHUAMH y = x + 4 U y = X* + 4X;
x=9(t —sint);
y =9(1—cost)

0) BBIYHCIUTD JUIMHY YaCTH IIUKIJIOUIBI { 1 0<t<r.

3apanme 5. Pemuth 3a1auy



Hana GyHKIHS z = arcsin -y, Iloka3ath, 4TO x% i y% -0
X+y ox oy
3ananue 6. HalitTn HaMeHbIlIee ¥ HanOoJIbIee 3HaUeHUA QYHKIUU Z = f (x, y) B 3aJaHHOU
3aMKHYTOM 00J1acTH

z=x"+2xy—y’ —4x B TPEYTOJIbHUKE, OTPAHUYEHHOM MPSIMBIMH y = x +1, y =0, X =3.

3ananue 7. Haiitu skcTpeMyM GyHKINU ABYX NEPEMEHHBIX.
Z=2x>+5y> +4x+20y —1.
3ananue 8. Haiftu npousBogHyto QyHKIMH z = f(x,y) B TOUKe M B HalpaBJIEHUHU:
a) rpajJiieHTa; 0) yKa3aHHOTO BEKTOpa.
z=e"+xy+y*s M(0;1); a=2i-].
3aganue 9. Berauciaute ¢ MOMOMIBIO JBOMHOTO WHTETpaja MJIOMAs (PUTypHl, OrpaHHYECHHON
yYKa3aHHBIMH JTUHUSIMU
X +y =4x,y=0,y=x
3aganue 10. BeraucauTh ¢ TOMOIIBI0 TPOWHOTO HHTETpaia 00bEeM Tela, OrpaHHUYEHHOTO
yKa3aHHBIMU IIOBEPXHOCTSIMHU
X+y+z=8,x=2,y=4,x=0,y=0,z=0
3aganue 11. BorunciauTb KpUBOJIMHEWHBIN UHTErpaj 10 KOOPAUHATAM
J‘(x2 - 2xy)dx - (y2 - 2xy)dy , e L — nyra kpuBoii y = x> ot To4kH (0;0) 1o Touxwm (1;1).

L
3ananue 12. HaliTy BenmnuuHy U HampaBiieHWE HauOOJIBIIIETO H3MEHEHHsI (PYHKITUN
U(M)=U(x,y,z) B touxe M,(x,,Y,,2,)

UM)=xyz, M,(2,0,2)

OO0pa3zer] TUTIOBOTO BapuaHTa 3aJaHus JJIsl BBITOJHEHNUS KOHTPOJIBHOM paboTsl Ne 3

3ananmue 1. Haiitu pemenne auddepeHnnanbHOTo ypaBHEHHS IEPBOTO MOPSIIKA
yiny +xy'=0,y(1)=e.
3ananue 2. Haiitu pemenne auddepeHnnanbHOro ypaBHEHHS IEPBOTO TMOPSIIKA

y

y'—==xsinx.
X

3aganue 3. Haiitu oOmee pemenne aud@GepeHINATLHOTO ypaBHEHUS, JOIMYCKAOIIETO
MOHIKEHUE TIOpSAKa
(l —~ xz)- y"-xy = 2.
3ananue 4. Haiitu pemenue nuHeitHOro qudGepeHIrnanIbHOT0 YPaBHEHHSI BTOPOTO MOPSIKA C
MTOCTOSTHHBIMH KO3 (QUITMCHTaMH

y'=5y'+6y =0, y(0)=0, y'(0)=-1.
3ananmue 5. Haiitu pemenue nuHeitHOTO 1ud depeHInaib»HOr0 ypaBHEHHsI BTOPOTO TTOPSIIKa C
MOCTOSTHHBIMH KO3 PpHUIIHEHTaMU

y" =10y’ + 25y =10e’*.
3ananue 6. Pemmth cucremy audQepeHnmnaibHbIX ypaBHEHUN

dt )
ﬂ:zy—zx

dt



O0pa3zer] TUTIOBOTO BapuaHTa 3aaHus JJIsl BBITOJHEHNUS KOHTPOJIBHOM paboTsl Ne 4

3aualme 1. VccnenoBaTh 4YMCI0BOM Psiji HA CXOAUMOCTh

0 0 n 0

VS = D e

n=1 3” +1
3ananmue 2. MccnenoBaTh Ha aOCOTIOTHYIO U YCJIOBHYIO CXOAMMOCTH 3HAKOUYEPETYIOIIUNACS

“8n° +1

pAan
I
n=1 3”4 _1
3aganue 3. HaiiTu uHTEpBan cX0IMMOCTH cTeneHHOTo psiaa. MccienoBarh cX0AUMOCTh psiaa
Ha KOHIIaX MHTCpBAJIa CXOAUMOCTH

i (x-1)"
i 2n X n2
3ananmue 4. Haiitu B Bujie cTeneHHoOro psja pemenue nudpdepeHnaibsHoro ypaBHEeHus,
YIIOBJIETBOPSIIOIIEE 33JaHHBIM Ha4aJIbHBIM YCIOBHAM. OTpaHUUYUTHCS YETBIPhMSI WIEHAMHU psijia
y'=y’-5x, y(0)=1.
3ananmue 5. Paznoxuts B psin @ypbe 3a1aHHyI0 QYHKIHIO
2) f(X): 1, —7[<X£O,;
-2, O0<x<ur.
3ananmue 6. [IpencraButh 3a1anay0 QyHKIUIO w=f(z), Tae z=x+iy, B BuaAe w=u(x,y)+iv(x;y)
U IIPOBEPUTH, SABJISIETCS JIM OHA aHAIUTUYECKOU. Eciu 1a, To HalTH 3HaYeHue ee IPOU3BOAHON B
TOUKE Z.

0) f(x)=x + 1, x e [0;1] IO cHHycaMm.

f(z2)=2" +z+2-3i,z,=1-2i
3ananme 7. Ber4uciauTh HHTETpal
I(] +i—2Z)dz, Tae L — 0OTpe30K NPSAMOM OT TOYKM 7z, = 0 OO TOUKH z, = | + j .

3aualme 8. MeTO,I[OM ONepauOHHOTO UCHHUCIICHUA PCIINTh HHTCTPAJIbHOC YPABHCHUC

x(t)=3sin2t + 4_[ ycos 2(t — 7)dr

3aganue 9. MeTo10M OIIEPallMOHHOTO UCYUCIEHUS! HAMTH YaCTHOE pEeLIeHHE
middepeHanbHOro ypaBHEHHS, YIOBIETBOPSIONIEE 3alaHHBIM HadallbHBIM YCIIOBHUSM
x'"'2x'+x = 4", x(0)=0,x'(0) =6

3aganue 10. MeTo0M OnepanimoOHHOTO UCUUCICHHSI HAWTH YaCTHOE PEIIEHNUE CUCTEMBbI
i depeHIranbHBIX YPaBHEHUH, YAOBIETBOPSIONIEE 33/1aHHBIM HAYJIbHBIM YCIIOBUSIM

xX'-2x -y =2e™",
y'+3x+2y = e*,x(0) = y(0) =

OO0paseln1 TUTIOBOTO BapuaHTa 3a/1aHus U1 BHIIOTHEHUS KOHTPOJIBHOU paboThl Ne 5

3aganue 1. JlIokaxxuTe TOKIECCTBO

AN(AVUB)YU(A U B)u(AUB)=A.
3ananme 2. Pemuth 3a1auy
Crynent 3Haet 55 u3 70 BompocoB nporpamMmbl. Kaxapiii s5K3aMeHAIMOHHBIN OUJIET COAEPKUT MATh
BONpocoB. HaliTu BEpOsATHOCTH TOTO, YTO CTYJAEHT 3HAET TPHU BOIpoca OuIeTa.




3ananme 3. Pemuth 3a1auy
Bpocatotcst Tpu oguHakoBble MOHETHI. HaliT BEpOATHOCTH BBINAJACHUS TPEX T'epOOB.

3aganue 4. CnyuwaiiHas BenuumHa X 3aJaHa 3aKOHOM pacnpezeneHus. TpeOyercs:
a) HaWTH (QYHKIHUIO pacupenesieHus CiIydailHOW BenuuyuHbl X; 0) mocTpouTh Tpaduk (GyHKIIUH
pacripesieieHust CllydaifHONH BENWYHHBI X; B) BEIUMCIUTh MaTeMaTHUECKOE OKUIAHWUE U JUCIEPCHUIO
CIIy4yaifHOU BEeTWYHHBI X.

X| 2| -1 0 |1
P|01/02]03]7

3ananmue 5. Jlana QyHKIUS pacnpeneneHuss HEKOTOPOH HEMPEPhIBHOW CydyaHON BETMYHHBI
X. TpeGyertcst: a) HaiiTu 4; 6) mOCTPOUTH rpaduk GyHKIIMH pacTipeieIeHUs CIIydaifHOW BETMYMHBI X;
B) HaliTU TJIOTHOCThH PACHpe/esIeHUs CIy4ailHOI BETUYHMHBI X, TOCTPOUTH €€ rpaduK; I') BHIYUCIUTH
MaTE€MaTHYECKOE 0KUIAHUE U TUCIIEPCUIO CIIyYalHOW BEJIMYUHBI X.

0, x<0,
F(x)=4qAx, 0<x<],
1, x>1.

3aganme 6. HaiiTu BeposATHOCTH ToOMafaHus B 3aJaHHBIA HHTEpBaN (o, /) HOPMaJIbHO
pacmpesieieHHON cllydaiilHON BelIWYWHBI X, €ClIM M3BECTHHI €€ MaTeMaTU4YeCcKOe OXHUAaHue a W
CpeaHee KBaJApaTHUECKOe OTKIIOHEHUE O.
a=2,p=12,a=10,0=4
3aganue 7. V3 reHepaiabHONW COBOKYIHOCTH, PacHpelei€HHON IO HOPMAalIbHOMY 3aKOHY,
B3sTa BbIOOpKa. HaiiTh: a) BBIOOpPOUHYIO cpenHIo X,; 0) BHIOOpPOUHOE CpelHee KBaJpaTHUECKOe

OTKJIOHEHHE O; B) C HaASKHOCTBIO ¥ =095 JIOBEPUTEIIbHBIA WHTEPBAI JUISL  OIEHKH
MaTeMaTUYeCKOT0 OXKHUJIAHUS @ TeHEPATbHOM COBOKYITHOCTH IIPU U3BECTHON JUCTIEPCUH o .

X 10,6 15,6 20,6 25,6 30,6 35,6 40,6
n, 8 10 60 12 5 3 2

3.3 Tembl 10KJIA10B

Tembl TOKJIATOB BBUIOKEHBI B JJIEKTPOHHOW HH(DOPMAIIMOHHO-00pa30BaTEILHON cpefe
3a6KT UpI'YIIC, nocTymHo#i 00yJaronieMycst 4epe3 ero JIMUHbIN KaOuHeT.
Hwxe nmpuBeeHbI TEMBI JOKIIA0B, TPETYCMOTPEHHBIE padoYeil mporpaMMoi JUCIUILTUHBL.

TeMbl TOKJIag0B:

. IIpuMeHeHne KOMIUIEKCHBIX Yucell B Hayke. MHUMBbIE yuca.

. Ilpumenenne matpui, win abCTpaKTHbIE MOJEIH.

. Bextop po3bl BETpPOB.

. [IpakTH4eckne NpUII0KEHNUs BEKTOPHOTO METOJIA.

. IHTEepecHbIe METO/Ibl PELIEHUS CUCTEM HEJTMHEHHBIX YPABHEHUN.
. UntepecHbie (akTel reomeTpun JlobaueBckoro.

. UutepecHbie akTel reomeTpun Pumana.

. Bpaxucroxpona. Matematnueckoe 000CHOBaHHE.

9. OnnHaKOBBIE U Pa3IMYHbIE (PUTYPHI C TOUKU 3PEHUS TOMOJIOTHH.
10. 3aMeuarenbHbIE KPUBBIE.

11. IIpaBunbpHbIE U MOTYNPABUIBHBIE MHOTOIPAHHUKH.

12. KoHnueckue ceueHns U UX NTPUMEHEHUE B TEXHUKE.

13. ITapagoKchl TEOPHUH MHOXKECTB.
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14. HeuéTkas noruka B MaTeMaTHKe.

15. Meron MareMaTu4ecKOi UHAYKIIVH.

16. Pexypcus B MmaTeMaTHKe.

17. Kpacota mareMaTuku BO paKTaiax.

18. MaremaTuieckie METOAbl B KOAUPOBAHUH UH(DOPMALIUH.

19. ®yHKIIMOHATBHBIE 3aBUCUMOCTH B MIPUPOJIC U TEXHUKE.

20. [Tepuoanueckue NBYKCHUS OMIIbSIPTHOTO II1apa.

21. Pemrenue 3a1au ¢ mapamMeTpamu.

22. IlpunosxeHus: TCOPUH MPEAETOB K PEUICHUIO MPAKTUYECKUX 3aa/1ay.

23. Ucnonb30BaHKe MPOU3BOTHOM /IJIs1 HAXO0K/ICHUS HAWTYUIIEro PEIICHUS B TPUKIIAIHBIX 3a/1a4ax.
24. duznyeckue NPUIIOKEHUSI HHTErpaa.

25. Onucanne GU3NIECKUX SIBICHUH ¢ TOMOIIBIO MU hepeHIInaIbHBIX YpaBHEHUI.
26. IlpuMeHeHue onepaloHHOTO HCYUCIICHUS K PelIeHn 0 (PU3NUecKHX 3ajay.
27. llpunosxxenust GyHKIUH IBYX U OOJIee MEPEMEHHBIX.

28. IlpumeHenne ABOMHOIO UHTErpaia.

29. IlpuMeHeHue TEOpUH PSAOB B MHKEHEPHOM MPaKTUKE.

30. ITIpumenenue psagoB Oypwe k udppoBoi 00pabOTKE CUTHAIIOB.

31. MaremaTuka Ha 1axMaTHOM JOCKE.

32. bunoM HproTOHA 1 €10 PUIIOKEHUS.

33. BeposTHOCTHBIE MTapailoKChI.

34. DneMeHThl TEOPUU BEPOATHOCTEN B UTPE JOMHUHO.

35. CBsI3b MEKIy CTATUCTHYCCKUMHU JAHHBIMU U BEPOSTHOCTHIO COOBITHIA.

36. CrarucTryecKuil aHaNu3 JaHHBIX U IPOTHO3UPOBAHUE.

37. KoppensinoHHbIE 3aBUCUMOCTH B TEXHHUKE.

38. CoBpeMEHHbBIE OTKPBITUSI B MATEMATHUKE.

3.4 TunoBble pa3HOYPOBHEBbIE 3a1a4U
Pa3zHOypOBHEBBIE 33/1a4H BHUIOKEHBI B AJIGKTPOHHOW WH(POPMAIIMOHHO-00pa30BaTENbHOM cpelie
3a0MKT UpI'VIIC, nocTymHOM 00yJaromeMycst 4epe3 ero JMIHbI KaOuHET.
Hwxe npuBeneHbl 00pasibl pa3HOYPOBHEBBIX 3ajad IO TeME, MPEIyCMOTPEHHOW pabouei

IIPOrpaMMOM TUCLUIUIMHBI.

OO0pa3ibl pa3HOYPOBHEBBIX 33]1a4

Haiitu:
1)4/- 2+ 2i; 2)i; 31,
4)2=30 5) (a+bi)® —(a—bi)’.

4+ 3j

Crnenyroniye KOMIUIEKCHBIE YUCIIa U300pa3uTh BEKTOPAMH, OMPEEIUTh UX MOAYJIU U apTyMEHTHI U
3amMcarh B TPUTOHOMETPUYECKON MoKa3aTenbHou hopmax (npu —z<@<r)

6)z =i, 7)z=—2-4-2.
Pemnte ypaBHeHUS:
8)x*-8=0; 9) x® +64 = 0.

3.5 TeMbl KOHCIIEKTOB

TeMmbl KOHCIIEKTOB BBUIOKEHBI B JJIEKTPOHHON WH(OPMAIMOHHO-00pa30BaTEIBHON Cpefie
3a6KT UpI'VIIC, nocTymnHo#i 00ydaronieMycst 4epe3 ero JIMUHbIN KaOuHeT.

Hwmwxe mpuBeaeHBl TeMbl KOHCIEKTOB, NPEIyCMOTPEHHBIE paboduell  mporpammon
JUCIUTIAHBI.



0NN KW

TeMBI KOHCITEKTOB:

. Komnuiekchsle uncia.

. Matpuisl 1 OnpeaeInTeNnu.

. OBpaTuMoOCTh MaTpHIl.

. CucTeMbl TMHEHHBIX aNTreOpanvecKux ypaBHEHH.

. CHucTeMbl KOOpIMHAT HA MPSIMOM, INIOCKOCTH U B IIPOCTPAHCTBE.
. IIpou3sBeieHHE BEKTOPOB.

. IIpsimast Ha IIOCKOCTH.

. Kpussle BTOporo nopsiaka.

. IInockocTh 1 npsiMasi B IPOCTPAHCTBE.

. [ToBepXHOCTH BTOPOrO NMOPSAKA.

. DIIEeMEHTBI TeOpuu (PyHKITHH.

. Teopus npenesnos.

. HenpepriBHOCT dyHKITUH.

. [lonsiTHE TPOU3BOHOM.

. Mudbdepennman Gyskium.

. Uccnenoanve GpyHKIMIA C TOMOIIBIO MPOW3BOTHOM.

. O6mmit TTa" uccneaoBaHus QyHKITH.

. Heonpenenénuplil uHTErpas.

. [Ipocreiimine MeTOAbI UHTETPUPOBAHMUSL.

. MeToapl nHTErpupoBaHus ApoOel U TPUTOHOMETPUUYECKUX BBIPAKEHUI.
. MeToabl MHTErpUPOBAHUS UPPALIUOHAIBHBIX BBIPAXKEHUN.

. Onpenien€HHbIN UHTETPAIL.

. HecoOcTBeHHBIE HHTETpAHI.

. KpuBonmHeliHbIE HHTETPAIBIL.

. OYHKIIUM HECKOJIBKUX MEPEMEHHBIX.

. Juddepennupoanne GyHKIIUN HECKOIBKUX TIEPEMEHHBIX.
. DKCTpeMyMbl GYHKIUH JIBYX [T€PEMEHHBIX.

. Kparnsle unTerpansi.

. [loBepXHOCTHBIE UHTETPAJIBI.

. OCHOBHBIE TIOHATHS TEOPUH TUPPEpEeHITNATBHBIX YPaBHEHUH.
. Auddepennnanbabie ypaBHEHUS BBICIIUX MTOPSIKOB.

. JIuneitapie muddepeHanbHbie YpaBHEHUS C MOCTOSTHHBIME KOA(QHUIIMEHTaMH.

. Cucremsl nuddepeHInanbHbIX ypaBHEHUH

. OCHOBBI BEKTOPHOI'O aHAJIW3a U TEOPUU TOJIS.

. CX01MMOCTh 3HAKOTIOCTOSIHHBIX PSIOB

. CX01MMOCTbh 3HaKONIEPEMEHHBIX PSIOB.

. OYHKIIMOHATIBHBIE PSJIBI.

. Psanpr @ypee.

. OYHKIIMHM KOMITJIEKCHOTO TTEPEMEHHOTO.

. AuddepenunpoBanme n HHTErpUPOBAHUE KOMIUIEKCHO3HAYHBIX ()YHKITHIA.
. Paznoxenune pynkuuu B psan Jlopana.

. OCHOBBI OTIEPAIIUOHHOTO UCYUCIICHHUS.

. DNEMEHTHI TEOPUH MHOXKECTB U BBEJIEHUE B KOMOUHATOPHUKY.
. BBezieHue B T€OpUIO BEPOATHOCTEN.

. YcioBHas BEPOSTHOCTb.

. [IoHsITHE TTOTHOI BEPOSTHOCTH.

. Cxema bepnynu.

. IMCKpEeTHBIE U HENPEPBIBHBIE CIIy4aliHbIE BETUYHHBI.

. HopmanbHoe pacnipenenenue.

. OCHOBHBIE TEOPEMBI TEOPHH BEPOSTHOCTEH.



51. /IByMepHbI€ cllydallHbIC BEJIMUUHBI.

52. BeeeHre B MaTeMaTHYECKYIO CTAaTUCTHKY.

53. ToyeyHbI€ OLICHKH TapaMETPOB pacIlpeeIeHuUsl.

54. VlutepBanbHbI€ OLIEHKH [TapaMEeTPOB PaCIpEICICHHUS.
55. IIpoBepka CTaTUCTUYECKUX THUIIOTES.

56. DneMeHThI KOpPesIIMOHHO-PErPECCUOHHOTO aHAIHN3A.

3.6 TunoBble KOHTPOJIbHBIC 3aIaHUA IJIA IPOBECACHUS TECTUPOBAHUA

@OHJ TECTOBBIX 33JaHUM 10 JUCIUIUIMHE COEP>KUT TECTOBBIE 3aJlaHUs, paclpeieIeHHbIE 110
paszenaM U TeMam, ¢ yKazaHHeM UX KOJIMYeCTBa U TUIIA.

CrpyxTypa (hoHa TECTOBBIX 3aJaHUN O AUCHUILUINHE «MaTemMaTuka»
(ounast popma oOyueHust — 1 cemectp, 3a0uHast hopma 00ydeHus: — Kypc 1 ceccust 3UMHSISN)

XapaKkTepucTHUKa KonuuectBo
MHuaukaTop A0CTHXKEHUS Tema o
COJIEPIKaTENBHOTO TECTOBBIX 3a/laHUH,
KOMIIETEHITUU B cooTBeTcTBUU C PI1]]
3JIEMEHTA tunel T3
Tema 3: CucreMbl JTUHENHBIX 1-0T3
o 3HaHue
anreOpanvdeckux ypaBHEHHH. 1 -3T3
OcHoBHble OHATHA. Teopema 1-0T3
YMenue
Kponekepa — Kanennu. Meroast 1 -3T3
pelIeHNs CUCTEM ypaBHEHUIH: METOJ |- OT3
T'aycca, meton Kpamepa, MaTpuuHbIit JeiictBue 1 _3T3
METOH
1-0T3
3HaHue 1-3T3
Tema 4. CoOcTBeHHBIE 3HAUEHUS U =013
BEKTOPBI MaTpull. Penienue YMmenue 1-3T3
OJTHOPOJHBIX CHCTEM
. 1-0T3
HelictBue 1-3T3
Tema 5: JlelicTBUs HaJ BEKTOPaMU B 1-0T3
o N 3HaHue
TeOMETPUYECKON U KOOPAUHATHOU 1 -3T3
opmax. IIpoekiys BeKTopa Ha OCb. -
VK-1.1. Ananuzupyer bop POCKI p YMenue I-0T13
Jn1Ha BeKTOpa U HAIpaBIISIOILIKE 1 -3T3
MPOOJIEMHYIO CUTYaLUIO
KocuHychl. CKasipHOE
(3amauy) v BIIEISIET €€
npousBeneHne. BekropHoe n
0a30BbI€ COCTABIIAIONINE. . 1-0T3
CMEIIaHHOE TPOU3BEICHHS [eticTBre
PaccmarpuBaet pa3znuuHble o 1 -3T3
BEKTOPOB, CBOMCTBA, BEIYUCICHHE,
BapHaHTh! PEUICHUS
N TPUI0KESHUS
poOJIEMHO CUTyaluK 013
(3amaum), pa3pabaTbiBaeT 3HaHue 1-3T3
ANTOPHTMBI HX PeaTH3AIHHI Tema 8. KpuBbie BTroporo nopsijaka:
OKPY>KHOCTB, SJUTUIIC, TUTIEpOOIa, 1-0T3
YMmenue
napabona. FIx reoMmetpudeckue 1 -3T3
CBOMCTBAa M ypaBHCHHUS — 1-0T3
1-3T3
3HaHue I-0T13
Tema 9. [lununapuyeckue u 1-3T3
KOHMYECKHE TOBEPXHOCTH. 1-0T3
IToBepxHOCTH BpalicHHUs. Ymenue 1 -3T3
[ToBepxHOCTH BTOPOTO MOPSIIKA 1—0T3
JetictBue | -3T3
Tema 12. Ilpenen 1-0T3
3HaHue
MOCJIEIOBATENEHOCTH B (DYHKITHH, 1 -3T3
CBOICTBa NpeAeoB. 3aMedaTebHble 1-0T3
YMmenue
npenenbl. ACUMITOTHI. 1 -3T3
HenpepbiBHOCTH (hyHKLIUU. N 1-0T3
pep (ymxn JetictBue
Krnaccudukarus Todek pa3psipa. 1 -3T3




CBoiicTBa HeIPEPHIBHBIX (DYHKIHH

Tewma 13. [IponsBonHas GpyHKIHH, ee Snanne 2-0T3
TeOMETPUYECKUM U MEXAHUUYECKUN 2-3T3
cMmbici. [IpaBumna VMeHme 2-0T3
muddepenumpoBanus GyHKumii. 2-3T3
Tabuuia npon3BoIHBIX.
IIpon3BosHbIE BBICIINX MOPSIKOB. . 2-0T3
Huddepennuan pyaximu. CMbICT U Aetictaue 2-3T3
cBo¥icTBa TU(PepeHITHATIOB
3HaHue =013
Tema 1. Matpunpl. Onepanuu Haz 1 -3T3
MaTpHLIaMH, UX CBOICTBA. VMeHie 1-0T3
Onpenenureny, BbIYHCIEHUE, 1 -3T3
CBOICTBa onpeneauTencit JleiicTare 11 - (;%"33
Tema 2. Obpartras matpuma. Panr 3HaHue 11 __(3,1%3
MaTtpuubl. bazucHelil MUHOP.
1-0T3
OKBUBAJICHTHBIE IPE0OpPa30BaHUSA Ymenue | _3T3
Mmatpuil. J[Ba criocoba ompeeneHus 103
paHra MaTpHLbl HeictBue 1 -3T3
3HaHue =013
Tema 6. [IpocTreiimue 3agaun 1 —3T3
aHanmuTH4YecKoi reomerpun. O0mume VMeHie 1-0T3
HOHATHUS 00 ypaBHEHHUSX JINHUU H 1-3T3
noBepxHocTHu. [IpsiMast Ha miockocTH JleiicTsne 1-0T3
1-3T3
OIIK-1.4. 3HaeT OCHOBHI 3HaHue 1-0OT3
BHCIIEH MATEMATHEY, Tema 7. ITockoCTh 1 TIpsiMast B 1-3T3
CTI0COGEH MPEJICTABHTS npocTpaHcTBe. B3anMHoe VMeHHE 1-0T3
MATEMATHUCCKOE OMMCAHMIE pacnonomeuﬂne MPSAMBIX U 1-3T3
[IPOTIECCOB, HCMIOMB3YeET TUIOCKOCTEH B MPOCTPAHCTBE JleiicTsre 1-0T3
HaBBIKM MaTEMaTH4YeCcKOTro 1-3T3
OTIMCAHUSI MOJCITHPYEMOTO 3HaHue 1-0T3
npoecca (06beKTa) 1A Tema 10. KOMHJ}eKCHHe YyuCla B 1 -3T3
pEIIEHHS HIKEHEPHBIX anredpanIecKon, 3 VieHne 1-0T3
3a7au TPUTOHOMETPUUECKON U 1 -3T3
MOKa3aTeIbHON opMax.
KommekcHble qucna B § |- OT3
aredpanvIecKon, ) [eticTBre | -3T3
TPUTOHOMETPHUYECKOH U
NoKa3aTeJabHON opMax
Tema 11. DnemeHTHI TEOpUU 3HaHue 11 :%%3
¢ynkumii. Knaccuduxamus yHKIuii. 1—0T3
XapakTepuCTUKa IOBEIACHUS YMmenue 1-3T3
¢byHKIMA, rpad UKy, pa3iIuuHbe 1—0T3
CrocoObl 3aaHusl TMHUN HetictBue 1-3T3
Tema 14. IIpuGnuxeHHsle Snanme 1-0T3
BBIUUCIICHHS C TIOMOIIBIO 1-3T3
muddepennmanra. OCHOBHBIE Vere 1-0T3
TeopeMbl T PepeHITHATHHOTO 1 -3T3
ucuncaeHus. opmyna Teinnopa.
[TprmMeHeHne MPOU3BOJHBIX K |- OT3
HCCIIEIOBAaHHIO MTOBENICHHUS () YHKITHHA. JetictBue 1 —3T3
Hawubosnbuiee u HanMeHbl1Iee
3Ha4YeHHs (QYHKIMM Ha OTpe3Ke
45 -0T3

Hroro

45 -3T3




[Tomapii koMIuiekT DT3 XpaHUTCS B 3JIEKTPOHHON WH(DOPMAITMOHHO-00pa30BaTEIIBHON cpesie
3a0MKT UpI'VIIC u oOyuaromuiicss ©MeeT BO3MOXKHOCTh O3HAKOMHUTBECS C JEMOHCTPAIMOHHBIM
BapuanTom OT3.

Hwxe mpuBeeH oOpasel THIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEIyCMOTPEHHOTO paboueit
MPOrpPaMMOil TUCHUTUTHHBI

OO0pa3zer TUTIOBOTO BapuaHTa UTOTOBOTO TECTA,
MPEAYCMOTPEHHOTO paboue MporpaMMoi AUCITUTUIHHBI
(ounas hopma oOydenus — 1 cemecTp, 3a0uHas popma oOydeHus — Kypc 1 ceccust 3MMHSISA)

1. Eciiu TpaHCIIOHUPOBATh MATPHUILy 37 , HOJIyYUTCs MaTpULa:
2 -3
2) 4 7
-3 7
6) 2 4
4 2
1) CR
2. Onpenenutens |“n %12 | BpraucisieTcs mo Gpopmyiie:
az] a22

a) a,,a, =, ay;
0) a,, a,,—a, a,;
B) 4, ay, ta, a,;

T) ), ay —a,, Gy, .

3. Cpenu ypaBHEHHI BTOPOTO MOPSAIKA yKa3aTh ypaBHEHUE IUIHUIICA:

a) x2 yz
P

o 2 2

) %4’%:1 (a?ﬁb)
a b

B) y2 =2px

4. VrnoBoit k03¢GGHULINEHT IPSMOH, 3aJaHHON YPaBHEHUEM x-5y—3=0aBEH ...

a) L.
5
6) _ L.
5
B) _i;

r) 2.
3



5. Kak HazpBaroTcss K03()PUIIMEHTHI pa3inokeHusi BEKTOpa MO KOOPIWHATHBIM BEKTOpaM B JaHHOM
cucTeMe KOOpANHAT?

a) KOOpJAMHAaTaMH BEKTOpa;

0) COOCTBEHHBIMH YHCIIAMH;

B) MPOCTHIMU K03 puineHTamu.

6. Kak HaiiTu KoOopiMHAaTHI BEKTOpa?

a) U3 KOOPJIMHAT ero KOHIIa BEIUECTh KOOPAMHATHI HaYala;
0) 13 KOOpIMHAT €ro Hayaja BEIYECTh KOOPMHATHI KOHIIA,
B) U3MEPHUTH JIMHEUKOW HA YEPTEKE;

I') U3BJIEYb KOPEHb U3 CKAJSIPHOIO KBaJpaTa 3TOro BEKTOpA.

7. IlocTaBbTE B COOTBETCTBUE MATPHUILY U 3HAUYCHUE €€ OIPEIEITUTENS

2 ?)

a) —1 4/, D 1;
1)

0) 11 4 2) 15;
—4

( 2) 3)-22;

2

r) (i3 ﬂ) 4)2.

8. YKkaxkuTe MpaBUIIBHBIN MOPSAOK YWIEHOB MOCIEI0BATEILHOCTH, €CIM W3BECTHO, 4YTO €€ Mpejaen
paBeH 0.
a) l;

1

6)s’
1

B)_é:

1

F)E'
-5 3

9. OnpenenuTens 42 PaBeH ...
a)—22;

0) 2;

B) —2;

r) 22.

10. Ecniu yncno cTpok MaTpHIlbl paBHO YHCTY €€ CTOJIO0II0B, TO epe]] HaMH MaTpHIIa.

1. BEKTOPBI — 3TO BEKTOPHI, JeKamue OO0 Ha OJHOW MpsSMOu, OO Ha
MapajuieIbHbIX MPSMBIX.

12. M3BecTHO ypaBHEHHME NPIMOH y = —Lx + 5. YTIOBOW KOIQ(DUIMEHT MNPAMOM, KOTOpas
MEPIEHIUKYISIPHA 3aJaHHOM NPSIMOM, paBeH

13. V3BeCcTHO ypaBHEHHUE MPSAMOH y = 4x + 3. YTIIOBOH KO PUIUEHT NPsAMOH, KOTOpas MapajulesibHa
3aJJaHHOM TIPSIMOM, paBeH

14. BekTopHOE Ipou3BeIeHNE BEKTOpa a Ha BEeKTOp b gaér c.



15. KoopauHatsl BeKTOpa

TOC U =2i-3j,v =3i+2j,
(B OTBETE YKa)XKHTE JIBa yncia 06e3 mpoOeIoB MEK/y HUIMHU U CKOOOK).

a=u+v+p,

a,x+a,y+a,z=»>b,
16. ®opMyibl HAXO0KJCHUS PELLIECHUS CUCTEMBI a,x+a,y+a,z=b,>
ayXx+a,y+a,z=>nb,

A A, A,
v Z =
A A

Ha3bIBAIOTCS (OpMyliaMu

— 5
17. TIpousBoaHas y=x

Harpumep: 2x"3)

(oTBeT BBeCTH

byHKIAHA paBHa

p=-2i+3j,

paBHBI

06e3 mpoOenoB,

18. Halinute perieHue CUCTEMBI JIMHEHHBIX ypaBHEHUW. B OoTBeTe 3amuiiure CyMMy HalJIeHHBIX

3HAQ4YECHUI IEPEMEHHBIX
x—y+2z=11
—2x+2y+3z=¢€

3x—4y—=z=-2

Crpykrypa poHIa TECTOBBIX 3aJaHHIA 110 TUCIUTUTHHE «MareMaTuka
(ounast popma oOydeHHs — 2 cemecTp, 3aouHas popma oOydeHuss — Kypc 1 ceccust JIeTHsIs)

XapakTepucTHKa KomuuectBo
MunukaTop 1OCTHKEHUS Tema .
COJIepPKaTETHHOTO TECTOBBIX 33/IaHUH,
KOMIIETEHIIUA B cooTBeTcTBUU C PII]]
3JE€MEHTa Tumnsl T3
3Hanue 2-0T13
2 —3T3
Tema 19. OnpeneneHHbIN HHTETPA, 2-0T3
. Ymenue
€ro CBOMCTBA U BBIUUCIIEHUE 2 —3T3
HeiicTBue 2-0T13
2 —3T3
3Hanue 1-0T13
Tema 20. HecoOcTBeHHBIE, UX 1-3T3
CBOICTBa U BBIYHMCIICHUE Venie 1-0T3
1-3T3
Tema 22. @yHKIIMH HECKOJIBKUX 1-0T3
3HaHue
nepemeHHbIX. [Ipenen, 1-3T3
VK-1.1. Ananuzupyer
GACMHYIO CHTYALIHIO HETIPEPHIBHOCTH () YHKIHH Venne 1-0T3
fpo Y Y HECKOJILKUX IMepeMeHHbBIX. YacTHbIE 1-3T3
(3amavy) U BBIACISCT ee
MPOM3BOIHBIC (PYHKIIMH HECKOIBKUX
0a30BBIE COCTABIISIOIINE. M . 2-0T3
MIEPEMEHHBIX, TTOJTHBIN [eiictue
PaccmarpuBaet pa3indHbie 2 -3T3
nuddepeHmman
BapHAHTEI pve [HCHHA Tema 24. O6mas cxema MoCTPOESHHS 1-0T3
MpOOJIEMHOH CUTYaIluu 3HaHue
MHTErpana mo o0NacTH. 1-3T3
(3agaumn), pazpabateiBaeT N N
ATTFODHTMBI HX peaiu3aiui I'eomeTprueckuii 1 MEXaHUYECKUH Vere 1-0T3
cMmbici. OCHOBHBIE CBOHCTBA 1-3T3
3Hanue 1-0T13
Tewma 25. Beruncnenue u 1-3T3
MPUIOKEHUS KPAaTHBIX HHTETPAJIOB Vere 1-0T3
1-3T3
3HaHue I-0T13
Tema 27. KpuBosnHeiiHbie 1-3T3
WHTErpaJIbl 1-0T3
YMmenue 1-3T3
3HaHue I-0T13
Tema 28. [ToBepXHOCTHBIE 1-3T3
uHTerpassl. [Inomans noBepXHOCTH 1-0T3
YMmenue 1-3T3




Tema 29. DneMeHTBI BEKTOPHOTO 1-0T3
3HaHue
ananmmza. ®opmyna OCTporpagcKoro 1-3T3
Tema 30. DneMeHTHI BEKTOPHOTO Snanme 1-0T3
noyst. Popmyna Ctokca 1-3T3
Tewma 31. 3agauu, IpUBOIAIIUE K 2-0T3
3HaHUe
nuddepeHnraTbHEIM YPaBHEHHSAM. 2-3T3
OCHOBHBIE TIOHATHS TEOPUU VMeHHe 1-0T3
nuddepeHnInaTbHEIX YpaBHEHUH 1-3T3
JuddepernnansHeie ypaBHEHUS JleiicTaie 1-0T3
MEepBOTO MOPAAKA 1-3T3
Tema 35. Cucremst Snanme 1-0T3
JudQepeHnratbHbIX YpaBHEHUH 1-3T3
3uanue 1-0T13
Tema 15. ITepBooOpa3Has. 1-3T3
HeonpeneneHHslil UHTErpai v €ro 1-0T3
. YMmenue
cBoiicTBa. TabnuIa HHTETPaJIOB. 1-3T3
OCHOBHBIE METO/bl UHTETPUPOBAHUS . 1-0T3
JeiictBue
1-3T3
3HaHue 2-013
2-3T3
Tema 16. UaterpupoBanue 2-0T3
N YMmenue
paIoHaIbHBIX IpoOei 2 —-3T3
HetictBue 2-013
2-3T3
3HaHue I-0T13
Tema 17. UaTerpupoBanue 1-3T3
TPUTOHOMETPUUYECKHUX BBIPAKCHUH, 1-0T3
YMmenue
YHUBEpCaJIbHasi TPUTOHOMETpUYECKAs 1-3T3
MOJICTAHOBKA Teit 2-0T3
eiicTBue ) 313
2-0T3
3HaHUe ) 313
OIIK-1.4. 3HaeT OCHOBBI Tema 18. UnTerpupoBanue =013
BBEICIIEH MAaTEMATHKH, HEKOTOPBIX UPPAIOHATBHBIX Ymenue 1-3T3
cnocoOeH MpeICTaBUTh BBIPAKEHUIH 1 7OT3
MaTeMAaTHIECKOE OIHCAHHE JleiicTBHe ) B 3T3
MIPOIIECCOB, UCTIOIB3yET —
HaBBIKH MaTematHueckoro | 1eMa 21. Ilpuoxenus 3HaHUe 1-0T3
OTTHCAHMS MOJIETHPYEMOTO WHTETPAIBHOTO UCUUCIICHHUS 1-3T3
nporecca (06BeKTa) AT Tema 23. DxcTpeMyMbl QYHKITUU
pEIICHNS MHKEHEPHBIX JBYX TIEPEMEHHBIX, HCOOXOTUMBIEC H
3anau JIOCTaTOYHBIC yCIOBHS |- 0T3
CYIIECTBOBAHHS IKCTPEMyMa. 3HaHUe 1 -373
VYcnoBHsl s3kcTpemyM. Hanmensiee
¥ HanOoJbIIee 3HAYCHUS (PYHKIUH B
3aMKHYTOH o0yacTu
Tema 26. 3aMeHa repeMeHHBIX B 1-0T3
3HaHUe
KPaTHBIX HHTETpajlax 1-3T3
Tema 32 JTuddepeHunansHele 1-0T3
3HaHUe
YpaBHEHHS BBICIINX HOPSIKOB. 1-3T3
YpaBHEeHUs, 10MTyCKAIOIINE
MOHMKeHHUe nopsaka. Ob1as Teopust 1-0T3
o YMmenue
TUHEHHBIX quddepeHnnatbHbIX 1-3T3
ypaBHEHUU
Tewma 33. JIuneitHbIC OTHOPOAHEIE 1-0T3
3HaHue
muddepeHnraTbHbIe YpaBHEHNUS C 1-3T3
MOCTOSTHHBIMH KO3 QDHUIIHEHTaMU.
JIluHelinple HEOTHOPOIHBIE
1-0T3
muddepeHnaIbHbIC YPaBHEHHS N-TO | YMeHHe 1 -373
TOPSI/IKA C TIOCTOSTHHBIMH
Koa G durmeHTaMu
Tema 34. CtpykTypa o01ero Snanme 1-0T3
peuienus. MeTton Bapuanuu 1-3T3




MPOM3BOJILHBIX MOCTOSHHBIX (METOM
Jlarpanxa). Metoa Heomnpe e IeHHBIX
K03 HUITMEHTOB HAXOXKIACHHS

N 1-0T3
YaCTHOTO PEUICHNUs JINHEHHBIX Ymenne 1-3T3
HEOJHOPOAHBIX In(PepeHITHATBHBIX
YPaBHEHHH CO CIIELUaIbHON IIPABOM
Y4acThI0
Hroro 45-013
45 -3T3

[Tomapii koMIuiekT DT3 XpaHUTCS B 3JIEKTPOHHON WH(DOPMAITMOHHO-00pa30BaTEIIbHON cpefie
3a0MKT UpI'VIIC u oOyuaromuiicss ©MeeT BO3MOXKHOCTh O3HAKOMHUTBECS C JEMOHCTPAIMOHHBIM

BapuanTom OT3.

Hwxe mpuBeneH oOpasel THIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEIyCMOTPEHHOTO paboueit

HpOFpaMMOﬁ JAUCHUITIIMHBI

06p3361_[ THUIIOBOI'O BapUaHTa UTOrOBOI'0O TECTA,

MPETYCMOTPEHHOTO pabouel MporpaMMoi AUCITUTUIHHBI
(ounas hopma oOydeHHs — 2 cemecTp, 3aouHas popma oOydeHuss — Kypc 1 ceccust JIeTHsIs)

x dx
1. HeonpeneneHHbIN HHTETpA l paBeH...
a) x*+e

8
X

—+c
6) 8

—x*+c
B)

—x*+c
r)

1) 7x% +¢

. . | cos( Tx+3 ) dx.
2. HaiiTi Heomnpe ieIeHHbII HHTETpa -

sin [Tx+3)+¢
a) :

ésin [._7_'1.’+3_.|+ c

6)
| . .
——sin [Tx+3)+c¢
B) !
1. .
—=sin (Tx+3)+¢
r) 3
1. .. .
—sin (Tx+3)+e¢
1)

3. 3HaueHue QyHKIIUU FXY)=X+Y g rouge 1273 paBHO:
a)s;
0) 4;
B) 2;
r) 3.




4. Yka3aTh QYHKIUIO TPEX MEPEMEHHBIX.

a) F=a
6) I=x+y
x+2x —3x
y=—
B) X4
x+y
t=—
T) -
x—v
=
) o

5. duddepeHnranbHbIM YpaBHEHUEM HA3bIBAETCS YPaBHEHHE

a) CBA3BIBAIOIIIEE HE3aBUCUMYIO IEPEMEHHYIO, HCKOMYIO (DYHKIIHIO U €€ IPOU3BOIHbIE;

0) cBs3BIBarOIEE NCKOMYIO (DYHKIIMIO ¢ HE3aBUCUMOU MepeMeHHON 1 Habopa 13 N MOCTOSTHHBIX
WHTETPUPOBAHMS;

B) BBIpa)Karolllee 3aBUCUMOCTh CTapIIeH U3 MPOU3BOIHBIX UCKOMOW (DYHKIIUU OT HE3aBUCUMOM
nepeMeHHOM, QYHKIIUU U TPOU3BOIHBIX;

r) cBs3bIBaroIee AuQdepeHInanbl He3aBUCUMOM MepeMEHHON U UCKOMON () YHKITUH.

6. Kakoe u3 yTBepkaeHU IS TOPsiAKA YpaBHEHHUSI Flx.y.y")=0 BEPHO, OPSATAOK
nuddepeHIaTbsHOTO YpaBHEHHSI paBeH:

a) IBYM;

0) omHOMY;

B) TPEM.

7. Kakoe 13 ypaBHeHM ABIIs€TCS OOBIKHOBEHHBIM AU(PEepeHLInaTbHBIM ypaBHEHUEM?

r) W+ 2e+5=10

8. [locTaBbTe B COOTBETCTBUE 3aJaHHBI HHTETPA U IEPBOOOPA3HYIO
1

2) [ cos3xdx. 1) 3 sin3x + C;
1
6) [ sin3xdx. 2) —509531 +C
Ex!
r) [3x%d=x. 4) i3,

9. YKkaxuTe MpaBUIbHYIO MTOCIIEI0BATEIbHOCTh BBIYUCIICHHUS ONIPEIEIIEHHOTO HHTErpaa
a) HAUTH IEPBOOOPA3HYIO;

0) MOJCTaBUTh BEPXHUH MpeEIeT,

B) MOJICTABUTh HUKHUH TIPEIET;

T') BBIIIOJIHUTH BBIYUTAHKE, coriacHo Gopmyie HeroToHa-JIeiiOHuIa.

k [Se“dx =ke™ +c
10. Yucno * B mHTErpase - paBHO



*X dx
11. BeruricauTh uHTErpa = o 2

12. Ecniu oiMH U3 IpeIeioB MHTETPUPOBAHUS PaBeH OECKOHEUHOCTH, TO Mepe]l HaMu
MHTETrpal.

13. 3nauenne dyuxmun Y =XY g rouxe 2! papmo

14. CkonpKO CYIIECTBYET YACTHBIX TPOM3BOAHBIX MEPBOrO TMOpAAKa y (YHKIMHM YeThIpEX
NepeMeHHbIX? (B OTBETE YKAXKUTE YHCIIO).

—4_ 2 —
15. BeluncnuTe TIOmans (GUIyphl, OrpaHUYEHHOH JNHHHUAMH =4-x" 4 y=x+2

MPEACTaBbTE B BUJIEC JECATUYHOM IpOOU, OTAEIISAS 3HAKH 3aAIISTOMN )

. (otBer

16. CKOJIBKO HE3aBUCHMBIX IIEPEMEHHBIX COAEPKUT PyHKIUsA Z =X TV ? (B OTBETE YKAKUTE YUCIIO)
17. Hopsinok muddepennuansHoro ypapHenus ¥~ ¥ pasen . (B OTBETE yKaXKHUTE YUCIIO)

D(x v.6.65.65) =0

. €y.Cq,C2
18. ITycth — 00mwuii uaTerpan AudQepeHuanbHOr0 ypaBHeHus, - - -

KoHCTaHThI. [lopsaok sToro quddepeHansHOr0 ypaBHEHHs paBeH . (YyKaxxuTe 4ncio)

CtpykTypa oH/Ia TECTOBBIX 3alaHuil 0 TUCHUILIHHE «MaTeMaTuKa
(ounast popma oOydenust — 3 cemectp, 3a0uHasi popma o0ydeHHS — Kypce 2 CECCHsI 3UMHSA)

XapaKkTepucTHKa KomuuecTBo
MuapukaTop MOCTHXEHUS Tema o
COJIePXKATEITBHOTO TECTOBBIX 3aJIaHHH,
KOMIIETEHIIUHA B cootBeTcTBHUU ¢ PIT]]

JJeMEHTa tunsl T3
3HaHue 2-013
Tema 38. @yHKIMOHAIbHBIE 2-3T3
MOCJIEI0BATEILHOCTH U PSI/IBI. 2-0T3

YMmenue
Crenennbie psaabl. MHTEpBaAT 1 007aCTh 2 -3T3
CXOJIMMOCTH CTEIIEHHBIX PAJIOB TleiicTue 2-0T3
2 —3T3
3Hanue 1-0T13
Tema 39. Psn Teitnopa u MakiopeHa. 1-3T3
Pasnoxxenue GpyHKIUI B CTCIICHHBIE VMeHIe 1-0T3
psasl. IlpuMeHeHus CTENEHHBIX PSOB B 1-3T3
YK-1.1. Amamasupyer HpUOINKEHHBIX BBIYUCICHUAX . 1-0T3
MPOOJIEMHYIO CUTYaIHIO JeiictBue 1_3T3
(3amauy) U BBIIEISIET €€ 1—0T3
6a30BbIE€ COCTABIIAIONTNE. 3HaHUe 1_3T3
PaccmarpuBaer paznuunsie | Tema 40. l'apmonmueckuii ananus. Psasi 10713
BAPHUAHTBI PEIICHUS Oypre. Paasl Oypbe 711 UETHBIX, YMmenue 1313
MPOOIEMHO CUTYAIIH HEYCTHBIX ()yHKIIHA —0T3
(3amgaumn), pazpadareiBacT HeticTBue 1 B 373

NTOPUTMBI UX pPeai3aluu

’ ’ 3HaHue I-0T13
1-3T3
Tema 41. PaznoxxeHne HeIEpUOTUIECKUX 1-0T3

N YMmenue
¢byakunii B psag Oypoe 1-3T3
HeiictBue I-0T13
1-3T3
Tewma 44. BrrueTsl. Beiuncnenue BbIUETOB 1-0T3

3HaHue
OTHOCHUTEJILHO MOJIIOCOB Pa3INuHbIX 1-3T3
MOPS/IKOB, HEYCTPAHUMOW 0COOEHHOCTH. 1-0T3

YMmenue
Brruncnenue HHTETPAIOB C TOMOIIBIO 1-3T3
BBIYETOB HeilicTBue 1-0T3




1-3T3

1-0T3
3Hanue 1-3T3
Tema 45. [Ipeobpa3oBanue Jlammaca, ero 1—0T3
cBoiictBa. Kimacc opurunanos. Kiacc YmMmenue 1-3T3
N300paKeHHH ; =013
JeiicTBue 1-3T3
3HaHUe I'-0T3
Tema 46. OCHOBHBIE TEOPEMBI 1-3T3
oTeparuoHHOTO HcunciaeHus. CrmocoOs 1-0T3
YmMmenue
BOCCTaHOBJICHUSI OPUTHHAJIOB 10 1-3T3
U300paKEHHIO . 1-0T3
JeiicTBue 1-3T3
3HaHue I-0T3
Tewma 47. Pemenne muddepeHnuaIbHbIX 1-3T3
YpaBHEHHUH U CUCTEMBI VeHie 1-0T3
muddepeHInaTbHEIX YpaBHEHUIH 1-3T3
ONEPAIIMIOHHBIM METOJIOM JeiicTsue 1-0T3
1-3T3
2-0T3
Tema 36. DneMeHTH (YHKIHOHATBHOTO 3Hanne 2373
aHanu3a. YucioBble psibl, OCHOBHBIC - 0T3
MOHATHA. JlocTaTOYHBIE TPU3HAKH VYmenne ) 313
czoimocm 3HAKOITOJIOKHUTEIBHBIX [ 2013
PR 2373
1-0T3
OIIK-1.4. 3HaeT OCHOBHI 3HaHKe 1-3T3
BBICIIEH MAaTEMATHKH, Tewma 37. 3nakouepeayronue psisl. 1—0T3
CII0CcOOEH MPEACTABUTE IIpusnak JleitOHnma. AOGcoNOTHAS U VYmenne 1 -373
MAaTeMaTUYECKOE ONMCAHUE | YCJIOBHAs CXOAUMOCTh 1 —0T3
MPOIIECCOB, UCTOJIb3yET JleiicTBue 1-3T3
HaBBIKM MAaT€MaTHYECKOI0
2-0T3
ONMCaHus MOJCIINPYEMOTrO Tema 42. ®yHKIINH KOMIIEKCHOTO 3Hanue 2_3T3
npouecca (00beKTa) AT nepeMeHHoro. IIpeen, HempepbIBHOCT 2 OT3
pellIeHus: HHKEHEePHBIX u nuddepennmpyeMocts QyHKIUN YmMmenue 2_3T3
3aaa4 KOMILIEKCHOTO TIEPEMEHHOTO. Y CIIOBUS 5013
AHATUTUIHOCTU (PYHKITUH JeticTBue ) 313
1-0T3
3Hanue
1-3T3
Tema 43. UHTEeTpanbHble TEOPEMBI U 1—0T3
dbopmynsl Komu. M3onupoBanHbie YMmenue 1 -3T3
0COOBIe TOYKH U UX KJIACCUPUKAIUSI
JleiicTBre I'-0T3
1-3T3
Hroro 45 - 0T3
45 - 3T3

[Toapii komruiekT OT3 XpaHUTCS B 3JEKTPOHHOW HHPOPMAIIMOHHO-00pa30BaTeILHOM cpefie

3a0MKT UpI'VIIC u oOygaromuiicsi IMeeT BO3MOKHOCTh O3HAKOMHTBCS C JICMOHCTPAIMOHHBIM

BapuanTom OT3.

Hwxe nmpuBeneH o0paser TUIIOBOTO BapuaHTa HTOTOBOTO TECTA, MPEAYCMOTPEHHOTO paboyeit

HpOFpaMMOﬁ AUCHUITIIMHBI

OO0pa3zel TUITOBOTO BapuaHTa UTOTOBOTO TECTA,
MPEAYCMOTPEHHOTO pabouel MporpaMMON AUCITUTUIHHBI
(ounas popma oOydeHust — 3 cemecTp, 3aouHas Gpopma 00ydeHUsT — Kype 2 CECCHS 3UMHSIS)

o0
1. Pang Buga Z— Ha3bIBAETCS

n=1




a) TapMOHUYECKHUM;

0) psnom upuxie;

B) OMHOMHAIHHBIM;

T') PAIOM T€OMETPHUECKON TPOTPECCHH.
0 2

2. Kako#i mpu3HaK CX0AUMOCTH YAOOHO PUMEHHTSH JIJIsl HCCIIEJOBAHUS psia Z—| ?

n=1

a) IpeeNbHbIN MPU3HAK CPABHEHMS;

0) mpusHak J[amambepa;

B) pajiuKaiabHbIi npu3Hak Komy;

I') HeOOXOIMMBIH NMPU3HAK CXOJUMOCTH.

3. Ecmm lim|—+ 8.
n—ow a
a) 0,7
0) 1,8
B) -0,7
r)-1,8

=/, TO YHUCIIOBOM PsiJT CXOIUTCS 1IpH | PaBHOM:

4. Cpenu I[aHHBIX PAIOB YKQXKUTE CXOASIIUECS

) Z5n -
6) Z—_

B) Z 2n+1
) Z(—]

5. Pazmyc CXOOUMOCTHU CTCIICHHOI'O psaa Zanx” PaBCH 3. Torna HHTCPBAJI CXOJUMOCTH HMCCT
n=0
BU...

a) (-3;3)
(1515)
B) (-3,0)

r) (0;3)
6. Oyukuus y =f (X) , 3aJlaHHas Ha OTPE3Ke [—3;3] ABJIAETCS HEYeTHOU. Torga pasioKeHue dToM

byHkuu B pag Oypbe MOKET UMETh BUTI. ..

a) f(x Zb sin 22X

T2 &3
B)f(x):a—zf’+§:ansn”—m(
n=1

r) f(x):a—z0 23 smTXJer sin ﬁgx



7. Haiiti kopHH ypaBHeHus X +6x+10=0

a) —2; —4

0) 2, 4

B) —3+1i; -3—i
r) 3+i; 3—1i

1) KOpHEW HeT

8. Moyb KOMILUIEKCHOTO uKcia 4 — 2/ paBeH

a) V2
6) V6
B) 2.5
r) 2
Z+1
(z-3)(z+2)

9. Haiinure 0cobble TOUKH f (z) =

a) z=3;, z=-2
0) z=-3;, z=-1
B)Z=2;, z=-3
r)z=-3;, z=1
1

2 2
10. Cymma psima ¢ obumM wienom 91 +12n° =5 papua . (OoTBeT 3amMIIUTE B BHJE
JECATUIHOM IPpOOU, OTAEIISIS 3HAKH 3aIIITOM )

11. JIns mpuMeHeHHs] MpHU3HAKA CXOAMMOCTH TpeOyeTcs HaWTH Tpeaena OTHOILICHUS

HOCJETYIOLEr0 WIEHA psiia K MPEIblIyHIEMY.
0 2

n
12. WccnenoBath Ha CXOIUMOCTb Psif Z— OtseT: pan (oTBeT 3amucaTh B BUJE
n=1 11+

rjaroJjia HacToAmero BpECMCHU B 3 JINLIE €AUHCTBEHHOM YHCJIE C MaJIeHbKOU 6y1(BI>I)

0 _1 n
13. UccnenoBaTh Ha CXOAUMOCTD PSJT Z ( )
~2n-1

(OTBCT 3allMCaTb B BUJAC IJiarojia HaCToAero BpCMCHU B 3 JIMLE €IMHCTBECHHOM YMCJIE C MaJIeHbKOM

OYKBBI)

& ()
14. VccnenoBaTh Ha aOCOJIOTHYIO CXOJUMOCTB PSJT Zﬁ
n—10N" —

3aIllMCaThb B BUJC I'J1arojia HacTosAmero BpEMCHU B 3 JIMIIC €CAMHCTBCHHOM YHUCJIC C MaJIEeHbKOU 6yKBBI)
0 3

no npusHaky JleitOuuma. OTBET: psin

. OtBert: psan (oTBer

n
15. Panguyc cXOIMMOCTH CTENEHHOTO psija —n(x + 2) paBeH . (OTBET 3amMIIMTE B BUJIE

n=1
JECATUYHON 1poOU, OTAEIISAS 3HAKH 3aAIISITON )
16. Ecu f (X) = x* -1, To K03PHIMEHT a, pasnoxeHus AaHHOW QyHkuuu B psax Teinopa 1o

CTEIECHIM (X—1) paBeH . (oTBeT 3amuIIMTEe B BHUJE JECATUYHON APOOH, OTACINSIS 3HAKH

3arsTon)

17. Pan Makiiopena nosyyaercs u3 pajga Teinopa npu X =

18. Eciu f (Z) =32% + 5/, Torna 3HauCHHE MPOM3BOIHON 3TOi (GYHKIMH B TOUKE Z,=2—1 paBHO

. (oTBeT 3anuiuTe B anredpandeckoit hopme)



Crpykrypa poHIa TECTOBBIX 33aHUI MO AUCIMIUINHE «MaTtemaTuka
(ounast popma oOyueHust — 4 cemectp, 3a0uHast popma 00ydeHUsT — Kypc 2 CECCHs JIETHSS)

XapaKTepHUCTUKA KomnuuecTso
MunukaTop 1OCTHXEHUS Tema .
COJIEPXKATENBHOTO | TECTOBHIX 3a/IaHUM,
KOMIIETEHIIUHA B cootrBeTcTBUHU ¢ PIT/]
JJeMEHTa tunsl T3
Tewma 52. Cnyyaiinbsle BenuauHbl. Dopmbl 3nanmne 3-0T3
3aKOHa pachpeieNieHus TUCKPETHOU W 3-3T3
HENpPEepBhIBHON CIIy4ailiHbIX BETUYHH. 3-0T3
YMmenue
OCHOBHBIE YUCJIOBBIE XapaKTEPUCTUKH 3-3T3
VK-1.1. Ananuzupyer ciy4aiHbIx BenuuuH. Knaccuueckue 3aKOHbI
MPOOJIEMHYIO CHTYAIIHIO JIUCKPETHBIX U HEMPEPBIBHBIX CITydalHBIX
(3amavy) U BBIACISCT ee BenuunH. HopmanbHOe pacmpenenenue. JleiicTsie 3-0T3
HCTBU
0a30BBIE COCTABIISIOIINE. 3axon Oompiux uncen. LleHTpanbHas 3-3T3
PaccmarpuBaet paznuuHble | IpenenbHas TeopeMa. J[ByMepHbIe
BapUAHTHI PEIICHHS CITyJaifHbIe BETMYUHBI
IpoOJIeMHOI cuTyaru . 3-0T3
Tema 53. DneMeHTHI MaTeMaTHYECKOH 3HaHUe
(3agaumn), pazpabateiBaeT 3-3T3
ctaTuCcTUKH. CTaTUCTUYECKHE METOIBI
aJTOPUTMBI UX peaTn3aiun
00paboOTKN IKCTIEPUMEHTATBHBIX TaHHBIX. 2 0T3
TodeuHble U UHTEPBAIbHBIE OLIEHKH Ymenue 23713
apaMeTPOB pacIpeesieHIs 10 BEIOOPKe.
CraTtucTudeckas mpoBepKa THIoTe3. =013
DIIEMEHTHI TEOPHUH KOPPEISIIUN HelictBue 2_3T3
Tema 50. Criyuaiinbsie coObITHS. Anredpa 3-0T3
. . 3HaHue
COOBITHH, KITacCU(PUKAIUA COOBITHI B 3-3T3
TepMHUHAX TEOPUHU BEPOSTHOCTEH U TEOPUU v 3-0T3
MeHUe
OIIK-1.4. 3HaeT OCHOBEI MHOXECTB. DJIEMEHTapHas TEOPHs 3-3T3
BBICLIEH MATEMATHKH, BEPOSATHOCTEH M ee MaTeMaTHICCKHe
CIIOCOGEH MPeCTABHT OCHOBBI: pa3JIMYHBIE TIOAXOBI K
MaTeMaTHUecKoe omucanme | OTPEIEICHUIO BEPOSITHOCTH COOBITHSI. 1_0T3
HPOIIECCOB, HCIIOIB3YET TeopeMbl clIOKEHUS] 1 YMHOKEHHUS JleiicTBre 33713
HaBBbIKU MaTEMATUYECKOTI'O BepOﬂTHOCTefL YcnoBHBIE BEPOATHOCTH.
OINUCAHUs MOJEIUPYEMOTO (DopMyJIa MOJHOM BEPOATHOCTH. cDOpMyJ'H:-I
nporecca (00beKTa) A baiteca
pelIeHNs HHKEHEPHBIX Snanme 2-0T3
3aja4 Tema 51. ITocnenoBaTeIbHOCTD 2-3T3
HE3aBUCHUMBIX UCIIBITaHUHN bepHymu. 2-0T3
YMmenue
®opmyna beprymnu. Ilpenensasie TeopeMsl 2-3T3
B cxeMe bepnymu Tei 2 -0T3
elficTBHe
2-3T3
Hroro 30-0T3
30 -3T3

[Tonuerit kommekT @T3 xpaHUTCS B 37€KTPOHHOM HH(DOPMaLIMOHHO-00pa30BaTeNbHOI cpesie
3a6MKT UpI'VIIC u oOygaromuiicsi iMeeT BO3MOKHOCTh O3HAKOMHUTBCS C JICMOHCTPAIMOHHBIM

BapuaHnTom OT3.

Hwxe nmpuBeneH oOpaser TUIIOBOTO BapuaHTa HTOTOBOTO TECTa, MPEAYCMOTPEHHOTO paboyeii
MIPOrpaMMOil TUCHUTUTHHBI

O0pa3er; THIIOBOrO BapuaHTa UTOTOBOTO TECTA,

peAyCMOTPEHHOTO pabouei MporpaMMoi TUCIIUTLTHHBI
(ounast popma oOydeHus — 4 cemecTp, 3a04Hast Hopma 00yICHHS — KypC 2 CECCHS JICTHSSA)

1. TMoxOpaceiBaeTcs urpanbHblii KyOuk. O003HaYMM COOBITHS: A — «BBINaJicHHe 6 OYKOB», B —
«BbImazienne 4 oukoB», D — «Bhimagenue 2 oukoB», C — «BBIMAJACHUE YETHOTO YHCIA OYKOBY.
Torma coberrre C paBHO



a) C:A'B‘D;
g) C=A4+B+D,
r) C=4-B+D

2. BeposaTHOCTh COOBITHS MPUHUMAET JTI000E 3HAYCHUE U3 TPOMEXKYTKA:
a) (-1; 1)
6) (0; 1);
B) (i),
r) (0:);
I[) [0; 1]_

3. Yka3ath BepHOE yTBEpKAeHHE. BEpOoATHOCTh HEBO3MOXKHOTO COOBITHUSA:
a) OoJIbIIIe HYJIS U MEHBIIIE SIUHUIIBL;
0) paBHA HYIIIO.

4. 3agaua «B marasus Bomwio 5 mokynarened. HaliTu BeposITHOCTh TOTO, 4TO 4 M3 HUX COBEpILIAT
MOKYTIKH, €CIIK BEPOSITHOCTh COBEPIIUTH MOKYIKY sl Kakaoro u3 Hux paBHa 0,7» pemiaercs ¢
MCIIOJIb30BAHUEM:

a) TEOPEMBbI CJIOKEHUS BEPOSATHOCTE COBMECTHBIX COOBITHIA;

0) bopmyiel beprymu;

B) (hOpMYJIBI TIOJTHOM BEPOSITHOCTH,

r) hopmyisl baiteca;

1) KJIIACCUYECKOT0 OMPeIeIICHNs BEPOITHOCTH.

5. 13 OykB cinoBa «3AJIAYA» Hayran BeiOupaercs ojnHa OykBa. CoObiTHe — «BbIOpaHa OykBa K»
SIBJISICTCS

a) CIy4aiHbIM;

0) JOCTOBEPHBIM;

B) HEBO3MOKHBIM;

I') IPOTUBOIOJIOKHBIM.

6. [locTaBbTe B COOTBETCTBHE paclpeAesIeHUs] U IPUMEPHI CIIy4YalHbIX BETUYNH

a) HOpMaJILHOE pacrpe/ieiICHHE; 1) BpeMst 0xHIaHus TTOE371a METPO;

0) OuHOMHATIBHOE pacIpeieieHue; 2) peaxue MmoJIOMKH MPHOOPOB;

B) pacupenenenue [lyaccoHa; 3) 4KCIIO BBINABIIUX I'epOOB IPU OPOCAHHH MOHETHI;
') pPABHOMEPHOE paCIpeICIICHHE. 4) pocCT JO/IeH.

7. BeiOopouHOE cpe/iHee SBISETCS TOUCUHOM OT[CHKOM
a) MaTeMaTHYECKOTO OKUIAHUS;
0) nucrepcum;
B) MEIUAHBI;
') MOJIBI.

8. CyMmMa Bcex 4acTOT paBHa:
a) 00beMy BBIOOPKH n;
0) cpenHeMy apuMeTHIECKOMY 3HAYEHUH MPU3HAKA,
B) HYJIIO;
T') eUHUIIC.



9. JlomaHas, OTpe3KH KOTOPOH COECAUHSIOT TOUKU C KOOpAMHATaMH (X;,N;), [A€ Xi— 3HAUCHUE
BapHUaIlMOHHOTO Psi/ia, Nj — 9aCTOTa, — ITO:

a) THCTOTPaMMa;

0) sMrupuueckas QyHKIUS pacTpeieTICHNUS;

B) TIOJIMTOH;

') KyMyJisiTa.

10. CxollbkuMH CIIOCOOaMU MOXKHO IIOMEHSTH MECTaMM IISITh IIaY4e€K COKa C PasHbIMHU BKYCaMH,
CTOAIIMX B PAO HA Mara3uHHOH 1oJjke? (B OTBCTC 3aIlIMIINTC tH/ICJ'IO)

11. U3 OykB cnoBa «MAMA»Y Hayraa BblOMpaercs oaHa OykBa. Haiiaute BEpOSTHOCTH COOBITHSA
«BBIOpaHa OykBa M» (OTBET 3aITUIINTE B BUJIC IECATUIHON APOOU, OTICIISS 3HAKY 3T TOMN ).

12. CoObITHE «M3 YpHBI, COJEPKAICH TOJHKO OENbIe IMIAphlI, U3BICKAIOT OCIBIA MIap» Ha3bIBACTCS
(OTBeT 3anmuIIMTE MpHJIaraTeIbHbIM, OTBEUYAIOUINM Ha Bompoc: «Kakum?»).

13. COOBITHSI — 3TO COOBITHUS, HACTYIUICHHE KOTOPBHIX B JJAHHOM JKCIEPUMEHTE
MPOUCXOAUT C OJMHAKOBOM BEPOSITHOCTHIO (OTBET 3alUIIMTE B BHUAEC NPWIAraTeJIbHOIO,
oTBevaroniero Ha Bonpoc: «Kakue?»)..

14. UcnibiTanue — «OpocaroT nBe MOHEThI». COOBITHE — «HA OJHOW W3 MOHET BBIMAJAET repoy.
Uwrcno 37eMeHTapHBIX UCXOJI0B, OJaronpHusTCTBYIONINX JTAHHOMY COOBITHIO PaBHO . (B oTBeTe
3aMUIIKATE YHCIIO)

15. B xop3uHe 1no 3 KpacHbIX, 3eNEHBIX, CHHUX U 0enbIx KyOukoB. Haiinure BEposSTHOCTH TOTO, YTO
Haynady BeIHYThIM KyOuk HE Oymer OenbiM. (OTBET 3amuImuTe B BUJC ACCITHYHOW TPOOH, OTACIISSA
3HAKHU 3aIsTON)

16. 3agaua «B marasun Bouuio 5 nokymnareneid. HailTu BEpOATHOCTh TOTO, 4TO 4 U3 HUX COBEpILAT
MIOKYTIKH, €CJIH BEPOSITHOCTh COBEPILIMTH IMOKYNKY JJsi KaXJAoro u3 HUX paBHa 0,7» pemaercs c

WCIIOIb30BaHUEM (HOPMYJIBI (B oTBeTe 3anmumuTe (GaMUIUI0 YYECHOTO B POIUTEIHHOM
Majiexe).
17. Onpenenure pazmax Beioopku 2, 5, 1, 12, 6,4, 7, 6, 3. (B OTBETE 3aMUIIUTE YHUCIIO)

18. CnyyaitHass BenuyMHA 3ajjaHa 3aKOHOM pachpeneneHus. HallTu mareMarnyeckoe OKHJIaHUE
(OTBET 3amUIIUTE B BUJE ACCATUIHON TPOOH, OTIIEIISASA 3HAKU 3aISTON )

x |1 |2 |3 |4
p 105020201

3.7 llepevyeHb TeOpeTHYECKHX BONPOCOB K 3a4eTy
(7151 OTICHKM 3HAHU)

IlepeuyeHb TEOPETUUECKUX BOIIPOCOB K 3a4ETy
(ounast popma oOyuenust — 1 cemectp, 3a0uHas opma o0ydeHus: — Kypc 1 ceccust 3UMHSISN)

Paznen 1. JIuneitnas anre6pa

1.1. YucnoBble MHOXXeCTBa. MHOXECTBO KOMIUIEKCHBIX YMCEJ KaK pPacIIMpPEeHUE MHOMXKECTBa
JIEHCTBUTENLHBIX unce. IToHsITHe KOMIIIIEKCHOTO YHCIIa.

1.2. JleficTBUS HaJl KOMIIEKCHBIMU YUCJIAMH B aire0pandeckoit popme.



1.3. Tpuronomerpuueckas popma xKommiiekcHoro yucia. [lepexox ot anrebpanueckoit Gpopmbl
KOMIUIEKCHOT'O YUCJIa K TPUTOHOMETPUUECKON 1 00paTHO.

1.4. JleficTBusl HaJ KOMILJIEKCHBIMU YHCIIaMU B TpUroHOMeTpudeckoit popme. @opmyna Myaspa.

1.5. MaTpuupl 1 AEUCTBUS HAJl HUMH.

1.6. PazmepHocts Matpuubl. Buasl matpun. [loHsiTHe KBagpaTHON U € AMHUYHON MaTPULBL.

1.7. Onpenenurens Matpuilbl. CBOMCTBA OMPEICTUTENCH.

1.8. Beiuucnenue ompenenurencii Broporo mopsaka. CrocoObl BBIUKCICHHS OIpeaeauTenei
TPETHETO MOPsIJIKA.

1.9. Boruncnenue onpeaenuTeneil BBICIINX MOPSIKOB.

1.10. MuHOpHI 1 anredpanvdeckue JOTMOTHEHUSI.

1.11. O6parnas wmatpuna. CymecrBoBaHue oOpaTHON Marpuilbl. Dopmyna il OTBICKAHUS
00paTHOW MaTPHIIBIL.

1.12. PemieHne MaTpuyHbIX YpaBHEHHUIA.

1.13. Panr marpunel. Onpenenenyue panra METOA0M OKaHMIISIFOIIIMX MUHOPOB.

1.14. Omnpenenenuie paHra MaTpUIIbI METOJOM SKBHBAJIEHTHBIX MpeoOpa3oBaHUM.

1.15. [lonsiTie cucrteMbl JIMHEHHBIX ypaBHEHUN. COBMECTHOCTh CUCTEMBI ypaBHEHMH. Teopema
Kponekepa-Kanennu.

1.16. HeonHoponHas cuctema ypaBHEHUU. PerieHue cucteM JIMHEHHBIX YpaBHEHHM METOJOM
Kpamepa.

1.17. Pemienue cucreM JIMHEHHBIX ypaBHEHUI MAaTPUUHBIM METOOM.

1.18. Pemenue cucrem JMHEHHBIX ypaBHEHU MeToaoM ["aycca u XKopnana-I"aycca.

Paznen 2. BektopHnas anredpa

2.1. BekTopsbl 1 IeHCTBUS HaJl HUMHU B T€OMETpUYECKOM popme.

2.2. JleficTBUS HAJ BEKTOPAMH B KOOPJAUHATHOU (hopme.

2.3. KominmHeapHOCTh U KOMIIJIAHAPHOCTh BEKTOPOB.

2.4. CxanspHOe NPOU3BEJCHHE BEKTOPOB M ero cBoiictBa. KoopamnnatHas dopma. CkaisipHbINA
KBaJpar.

2.5. IlpunoxeHusi CKaJsIpHOTO NMPOU3BEIECHUS BEKTOPOB K pelIeHHI0 3a1ad. OpTOroHajJbHOCTh
BEKTOPOB.

2.6. JInuHa BekTOpa. YT0oJ MEX]ly BEKTOpaMH.

Pa3nen 3. Ananutuueckast reomMeTpus

3.1. IlpsmoyronbHas nekapToBa cucTeMa KoopAuHaT. PaccrosiHue Mexay IByMs TOUKaMHU.
JleneHue oTpe3Ka B 3alaHHOM OTHOILLICHUH.

3.2. Bujasl ypaBHeHU MPSIMON Ha MJIOCKOCTH.

3.3. VYpaBHeHue NpsMOH 1O ABYM TOYKAaM. YpaBHEHHUE MPSMOM 10 TOYKE U BEKTOPY HOpMaH,
10 TOYKE ¥ HaIPaBJISAIOIIEMY BEKTOPY.

3.4. VYron Mexay OpsMbIMH, YCIOBUE NAapAJUIEIbHOCTH U NEPIEHIUKYISIPHOCTH IPSIMbIX.

3.5. OxpyxHocTh U s3judnc. KaHoHMueckoe ypaBHEHHE, OCHOBHBIC 3JEMEHThI, YHCIIOBBIE
XapaKTEpUCTHKH, CXEMaTHUYECKOE TIOCTPOEHUE.

3.6. T'unep6omna. KaHoHn4eckoe ypaBHEHUE, OCHOBHBIE 3JIEMEHTHI, UUCIIOBbIE XaPaKTEPUCTUKH,
CXEMaTHYECKOE IOCTPOCHHUE.

3.7. IlapaGona. KaHoHMuYeckoe ypaBHEHHE, OCHOBHBIC 3JI€MEHTBI, YHCIOBbIE XapaKTEPUCTHUKH,
CXEMaTHYECKOE IIOCTPOCHHUE.

3.8. Bwuabl ypaBHEHHI IJIOCKOCTH B IPOCTPAHCTBE.

3.9. VYpaBHEHME IIJIOCKOCTH MO TPEM TOUKAM, IO TOUKE U BEKTOPY HOPMAJIH.

3.10. PaccrosiHue OT TOYKH 0 NpAMOi. PaccTosiHME OT TOUKH J10 IIIOCKOCTH.

3.11. Yron wMexay IUIOCKOCTSMHU. YCIOBUS NapajlIeIbHOCTH U NEPHEHAMKYISIPHOCTH
IIJIOCKOCTEM.

3.12. Bunsl ypaBHeHuU# npsiMoii B mpocTpaHcTie. [psmas kak nepecedeHne JByX IIOCKOCTEH.

3.13. Yroa Mexay npsiMOH U IJI0CKOCThIO. [lepneHInKyIspHOCTb MPSIMOI U TNIOCKOCTH.



3.14. Touka nepecevyeHus NPSIMOIl U MIOCKOCTH.

3.15. OcHOBHBIE THIIBI TOBEPXHOCTEN BTOPOTO MOPSIIKA.

3.16. Huwmnapudeckue mnoBepxHocTU. [Ipumepsl. Kanonudeckue ypaBHeHus. (OCHOBHBIE
XapaKTEPUCTUKH.

3.17. Konnueckue mnoBepxHocTu. [Ipumepnsl. Kanonudeckue ypaBHeHHs. (OCHOBHBIE
XapaKTEPUCTUKH.

Pasnen 4. Beenenue B MaTeMaTHUECKUI aHAINS

4.1. lonsitue pyHKIMU OJHOHN epeMeHHoN. CriocoObl 3aJaHUS U OCHOBHBIE CBOMCTBA (DYHKIINH.
4.2 Knaccudukanus pyHkiuii. HesBHbIC U C10KHBIE G YHKIIUH.
4.3. Ilonarue  yucinoBoil  mocienoBarenbHOCTH.  OrpaHMYEHHOCTH U MOHOTOHHOCTh
nocneaoBarenbHocTH. [Ipeaen mocnenoBaTenbHOCTH.
4.4.OcHOBHbIE CBOHCTBA IIPEJIEIIOB.
4.5 .IlpaBuna BeIYUCIICHUS MIPENIEIOB MOCIeA0BaTeIbHOCTU. Yuco e.
4.6. llpenen ¢ynakmuu. MeTonsl BBIYHCICHUSA. BeCKOHEYHO Majble W OCCKOHEUHO OOoJbIne
byHKIHH.
4.7 IlepBblit 1 BTOpOM 3aMeuaTeIbHbIC MPEIEbl.
4.8.0nn0ocTopoHHue Tipenensl. McecnenoBanue GyHKIIMU Ha HEMIPEPHIBHOCTH B TOUKE.

Paznen 5. luddepenumansnoe nucuncienue GyHKIUN OJHON TEPEMEHHON

5.1.IlonsATHE Npon3BOAHON. ['eoMeTprUecKuil 1 MEXaHUYECKUH CMBICI IPOU3BOIHOM.
5.2. OcHoBHBbIe paBuia u popmyinsl tuddepenupoBanus. [Ipon3BoHas cI0XKHON QYHKINU.
5.3.Jlorapudmuueckoe auddepeHuupoBaHue.

5.4.IIpon3Bo/iHbIE BBICUIMX MOPSIKOB.

5.5. duddepennman Gynxmun. [TpubnmxEHHBIC BEIYUCICHHS ¢ TOMOIIBIO AU depeHuana.
5.6.0TbIcKaHue HanOOIbIIET0 U HAMMEHBIIETO 3HAaYeHUsI (YHKLIUU Ha OTPE3KE.

5.7.IlomHas cxema ucciuenoBaHus (PyHKIUH.

[TepeueHsb TEOPETHUECKUX BOMPOCOB K 3aUETy
(ounast hopma oOydeHus — 4 cemecTp, 3aouHas (popma oOydeHHsT — Kypc 2 CeCCHs JICTHSIS)

Paznen 13. OCHOBBI IUCKPETHOM MaTEMATUKU

13.1. MHoxectBa u onepanuu Haa HuMmu. Kpyru Diinepa.

13.2. OCHOBHOM MPUHIIUIT KOMOMHATOPUKH. YHCIIO cCOueTaHUM, pa3MeIIeHUH, IEPEeCTaHOBOK 0e3
MMOBTOPEHHM U C TOBTOPCHUSIMHU.

Pazgen 14. OcHOBBI TeOpUHU BEPOSITHOCTEN M MATEMATHUYECKOM CTATUCTUKHU

14.1. OcHOBHBIE MOAXOJbl K ONPEACIICHUIO BEpOATHOCTU. Kiaccuueckoe, reoMeTpudecKkoe u
CTaTUCTHYECKOE OIpeNesieHue BepoATHOCTH. [IpuMeHeHHMe KOMOWHATOPHKM K  IOJACYETY
BEPOSITHOCTH.

14.2. BeposiTHOCTb CyMMBI cOOBITHI. HeCOBMECTHOCTH COOBITHH.

14.3. BeposTHOCTh IPOU3BEICHUS COOBITUI. Y CITIOBHAS BEPOSITHOCTh. 3aBUCUMOCTH COOBITHH.

14.4. ®opmyna monHOM BeposiTHOCTH U (opmyisl Baiieca.

14.5. Pacnpenenenue BEpOATHOCTEN JUCKPETHOM CIIy4aliHOW BEJIUYMHBI.

14.6. bunoMuanbeHbIN 3aK0H pacnpeneneHus. @opmyna bepaysim.

14.7. Pacnpenenenue [lyaccona. 'eomerpruueckoe pacnpeeiceHue.

14.8. ®yHKIUs pacnpeecHusl.

14.9. HenpepbIBHBIE Cily4aliHbl€ BEJIMYHMHBI, IJIOTHOCTh BEPOSTHOCTH, BEPOSTHOCTD IOINAJaHUS
B MHTEpBAJ.



14.10. PaBHOMEpHOE pacrpeeieHue.

14.11. IlokazarensHoe pactpeaenenue. OyHKINS HAIEKHOCTH.

14.12. YucnoBble XapaKTEpUCTUKH CIOydallHbIX BeauuuH. CBOWCTBA MaTEMAaTHYECKOIO
OKHJIaHUSI U TUCTICPCUH.

14.13. YucnoBble XapaKTepUCTUKA OWHOMHAIBHOTO, IYaCCOHOBCKOTO, IOKa3aTeIbHOTO
pacnpeeseHus.

14.14. HopmanwsHoe pacnipenenenue. @ynkuus Jlamiaca.

14.15. BeposiTHOCTh MONanaHus HOPMAalbHOW CIIy4allHON BEJIMYUHBI B 3aJJaHHBIM HHTEpBAJl.
[IpaBuiio Tpéx curma.

14.16. BBenenue B mpelelbHBIE TEOPEMbl TEOPHH BEPOSITHOCTEH: TOBEJACHUE CPEAHETO
apudmernyeckoro. OTHOCUTENbHAS YaCTOTa COOBITHSI.

14.17. Tonsarue o reopeme bepHynnu u 3akoHe OOJIBIIMX YUCEIT.

14.18. Ilonsarue o LlenTpansHOM NpeaeabHONU TeopeMe.

14.19. JlokanbHast U HHTErpanbHas TeopeMsl Jlamaca.

14.20. 3akoH pacrnpeneaeHusi CUCTEMbl JUCKPETHBIX CIyYalHBIX BEJIMYMH. Y CJIOBHBIE 3aKOHBI
pacnpezenieHus. Y CIOBHOE MaTEMaTHUECKOE OXKUJaHHE.

14.21. ®ynkuun perpeccun. Koppemsimonasiii MoMeHT. KoadpuiueHT Koppensiuu CuCTeMBI.

14.22. TloHsATHe 0 cucTEMax HENPEPBIBHBIX CIyYailHBIX BETUYMH.

14.23. ToyeuHble CTATUCTUYECKUE OLICHKH.

14.24. VnTepBaibHas OLEHKA, €€ TOYHOCTh U HAaJIEKHOCTD.

14.25. NHTepBanbHasi OLIEHKAa MATEMAaTHYECKOr0 OXUJAHUS HOPMAJIbHOIO pacnpeeraeHus
(OospIast 1 Masasi BBIOOPKH).

14.26. IloHATHE CTAaTUCTUYECKON TMIIOTE3BI.

14.27. T'unote3a o reHepalibHOM cpeiHE HOPMaIbHOTO paclpeaeIeHusl.

14.28. T'unoTe3a 0 paBEHCTBE JIBYX I'€HEPaIbHbIX CPEIHUX.

14.29. DMnupuueckrue U TEOPETUYECKUE YaCTOTHI.

14.30. I'unoTe3a 0 BUAE pacupeacicHus.

14.31. Kpurepuii cornacus Ilupcona.

14.32. Kpurepuii cornacusi Konmoroposa.

14.33. KoppensiiimoHHO-perpecCUOHHBIN aHAJIU3 TaHHbBIX.

14.34. MeTtoa HauMEHBIIIUX KBAJPaTOB.

14.35. YpaBHeHus perpeccuu.

3.8 TunoBble NpakTHYeCKHE 3aJaHUS K 3a4eTy
(1151 OTIIEHKHM YMEHUM, HAaBBIKOB M (WJIM) OIIBITA JICITEIIbHOCTH )

Pacnipenenenrie TUNOBBIX NPAKTUYECKUX 3aJaHUM K 3a4eTy HAXOJUTCA B 3aKPBITOM IS
oOyuaromuxcs gocrymne. PazpaboTaHHbIe KOMIUIEKTHI THITOBBIX MPAKTHUYECKUX 33JaHUH K 3aUeTy He
BBICTABJISIIOTCS B AJICKTPOHHYIO WH(MOpMaImoHHo-o0pazoBaTenbHyo cpeny 3a0MKT UHpI'VIIC, a
XpaHsTcs Ha kadenpe-papadorunke B coctape POC 1no AUCIUTIINHE.

Huxe npuBeaeHsl 00pa3ibl TUIOBBIX MPAKTUYECKUX 3a/IaHUH K 3a4eTy.

OO0pa31bl TUIOBBIX MPAKTHUECKUX 3aJJaHUN K 3a4eTy
(ounast popma oOyuenust — 1 cemectp, 3a0uHast hopma 00ydeHus: — Kypc 1 ceccust 3UMHSISN)

1. Haiitn npoussenenue AB matpui

2 4 16 B4—3
A=|5 -1 0 3 -5 2
2 0 3 -1 10



2. Haiitu panr maTpuiibsl
21 23
A=|1 -1 0 2
1 540

3. UccnenoBaTh Ha COBMECTHOCTh CUCTEMY YPAaBHEHHI
x| +Xy =Xy = 3,
x| +Xy —3x3 =-1,
2x1 +Xy —2x3 =1,
X+ 2x2 —3x3 =1
4. Pemuth MeToioM ["aycca cucremy ypaBHEHUMH

x+2y+3z=14
3x+2y+ z=10,
2x+3y— z=5.

5. Jlanbl BepmmHbl yeTbipexyronbauka A(1, 2, 3), B(7, 3, 2), C(-3, 0, 6) u D(9, 2, 4) dokazarb, 4TO
ero nuaronan AC u BD B3auMHO nepneHAUKYISPHBI.
X +) +2x—6=0

M (-1;3)

6. HamucaTth ypaBHeHHE KacaTeIbHOM U HOPMaIH K KpUBOU B TOUKE

7. B kaKoii u3 Touek X CKOpOCTh M3MEHeH s GYHKIMH ¥ =3 =5 +57 o umenbiman?
8. OnpeennTh B3aUMHOE PACIIONOXKEHHEe TPAMOi, mpoxoasmei yepes ase Ttouku (LD

M,(0;3:1) ¢ mnockoctero X ty—2-2=0.
/- x=1 'y z+1
9. CocTaBUTh ypaBHEHHE IJIOCKOCTH, MPOXOMAAIILH uepe3 MpsSMYIO 2 -1 3 U TOUKY
M, (0;2;1)
x _y+5_ z-4

10. HaiiTd TOYKM TiepeceyeHust NpsAMOM 2 1 -1 ¢ OZHOMOJOCTHBIM THIEPOOJIOHIOM

2
i+£ Z o
6 9 4

. x) =4/arcsinlog, x
11. Haiftu o6macts onpeaenenust yHKIUN J ) g X

x+1

. . fx)=

12. HaiiTn MHOXeCcTBO 3HaYeHHH (pyHKIUU x=2,

2" -1
X)=
13. HUccrnenoBarh GhyHKIIHIO 2"+1 Ha YETHOCT®.

14. Tloka3ate, 4To QyHKIHS J®) =X +3v+5 BO3pacTaeT JJist
15. 3anucate popmyiy oOIIero WieHa Mmociae10BaTeIbHOCTH:

x € (—o;+ o)

3579 1,1
R T R R 1,_, 3,_,5,...
16. BeruucauTe npenensr:
2_
lim 22 =31 +4 limsin(n+1-n)
a) n—% 3n° +1 ; 6) n—»0 ;

e (1 42) i At +3+316n° -8
p) " (e Dteal) Py " (sinn’) Y
im & +5)' —(n-2)*
" (n+2)' —(n-1y" )
17. Ilonw3ysick onpenenenneM npezena no Komm, 1okasars, 4ro:
3 lim(3x+2)=-1 6) 1)}_1)111(2—x):1.

>




18. Jlokasats, uto ¢ynxuus 7 =/ (*) ne nveer npenena B Touxe ¥ %:
T

X, =
a) f(x)=cosx’ Xy = 400 . 6) f(x)ztgx’ o
19. JToxasats, uto dyukmus ¥ =/ () spusercs 6eckoneuno mamnoi mpu X —> T

. 3
_sinx f)= COS X
a)f(x) . 5) g
20. HaliT oqHOCTOpOHHHME MpeIeibl () yHKIUI:
x*, x<1,

=X, x>1 g rouke X=1;

f(X)={
a)

F(x) = (x+3)V1-cos’x
0) x B Touke X=C,
21. BeuucauTh npeiens:
3%’ -2 o]  1-4dx+4x . .
hmzxi fim V¥ 13 hm# lim(1-4cosx)2
a) =1 5x —4x+1; 6) =10 x—10 ; B) xodo S5x 4] ; I‘) X—>+00 ;
2 3 3
: N +2-38x 43 s oo
i 20 Jim = lim S
ZI) xo= In (x +x+2); e) x +5 ; )K) -l x —2x—1;
ins (31"
i Vx+13 - 2-/x+1 i STO* lim——
mm I/I) x—0 tg9x ; K) X0 3x+1 .

3) x—3 xz -9 .
22. Haittn Touku paspsiBa ¢yukuuu /) u onpenenuts ux pox. B ciydae ycrpaHuMOro paspsisa

JOONPEeUTh (DYHKIIMIO TaK, YTOOBI OHA TaJla HEMPEPHIBHOK.
1
32 -1

1
f(x)= 1 f(x)= N f(x)=
a) x3—x2; 6) 2’”‘-{-1; B) 3”’2+1;
_ x+2] —1—xsink
r) fx)= arctg (x +2) ; 1) J@= XSIHX.
23. [Ipu kakux 3HaueHusx @ u O Qpynxius
(x—1) mpu x<0,
f(x)=<ax+b mpm O0<x<l1
Jx mpu x>1
OyzeT HenpepbIBHOM?
u y:\/; B Touke X =1.

24. Ilonb3yschk onpesieieHneM, BBIYUCIUTh TPOU3BOAHYIO (DYHKIIN

25. OnpenenuTs 3HaUeHUsI & u B MIPU KOTOPBIX (PYHKITUS
{(era)-eﬂx, ecmu x<0,

ax’ + Bx+1, ecu x>0

Bcroy nmuddepeHupyema.

26. Haiiti mpou3BoiHyI0 (DYHKITUU
I1-x npu x<0,

S)= {e* npu x>0

Y TTOCTPOUTH Trpaduku QyHKIMI Ty 1)
27. Haiitu JieBy1O f200) y MPaBYIO 1(0) [IPOU3BOIHBIE B TOUYKE X = 0, eciu

2x, eciu x<0;
/0= {ln 1+ 3/7), eciu x>0.
28. HaliTu mpon3BoAHbBIE CIEAYIOMUX (PYHKITHIA:
i 6) y:4(1ix“)+%n%.
;

a)y 4 x2+l;



6

X 6 arcsinx 1. 1-—x
y=_—-y—arcctg x y= —+In
B) 1+x ; r) \/1 -X 2 I+x .
29. Haiitn nmpou3BogHbIe PYHKIUH, HCHIOIB3Ys METOA JIOTapu(PMUIECKOro qu(PepeHIIMPOBAHNUS:
» x? \ 3-x
- ) o,
1_x 3+x2 =xsm(x +1)
a) ( ) : 6) y )
30. Haiitu nponsBoanbie (pyHKIMI, 3aJaHHBIX TApAMETPHUECKU U HESBHO:
_ 3at
1+ ¢ »
30[2 x=1+e
a) y_1+t3’ 6) y=at+e ", B) X +3xy+ )y +1=0

OO0pa3Ibl THUIOBBIX MPAKTHYECKUX 33JJaHUN K 3a4€Ty
(ounast popma oOyueHus — 4 cemecTp, 3a09Hast Hopma 0OyICHUS — KypC 2 CECCHS JICTHSSA)

1.B ypue 3 Oenbix u 7 yepHbIX wmapoB. M3 ypHbl Hayraa BbelHMMaeTcs oAuMH map. Haiitu
BEPOATHOCTH TOT'O, YTO TOT LIAP:

a) OeJbIii;

0) YepHBI.
2. U3 cnoBa «Hayrany» ciry4aiiHO BEIOMpaeTcst ogHa OykBa. HaiiT BEpOSITHOCTB TOTO, U4TO 3Ta OyKBa:

a) «ay,

0) coryacHas;

B) «».
3. Bpocaercs urpanbpHas kocTb. HaliTu BEposiTHOCTB TOTO, YTO:

a) YMCJI0 BBINIABIIMX OYKOB — 4;

0) YKCJIO BBINIABIINX OYKOB OOJIBIIE 4;

B) UHMCJIO BBIMABIIUX OYKOB — YETHOE;

I') YUCJIO BBIIIABLIMX OYKOB JIEIUTCA Ha 3.
4. UrpanbHyto KocTb OpocatoT 1 pa3. KakoBa BeposSTHOCTh TOTO, YTO BBINAIO IPOCTOE YHUCIO OYKOB,
€CJIM U3BECTHO, YTO YHMCJIO BBINIABLIIMX OYKOB HEUETHO? YKazaHue. 1 — He IPOCTOE YHCIIO.
5. U3 ypHbI ¢ 3 OenbiMu M 7 YEPHBIMHU IIApaMH IIOCJIEAOBATEIbHO BBIHUMAKOT 2 mmapa. Haitu
BEPOATHOCTb TOT'0, UTO BTOPO BBIHYTHIN 11ap — O€blil IpU yCIOBUHU:

a) TMepBbIN BBIHYTHIN IIAp — OCIIBIN;

0) TepBBIid BEIHYTHIH map — YEPHBIN.
6. bpoutensl nocnenoBareabHo 3 MOHeThl. ONpeaennTh, 3aBUCUMBl WIIM HE3aBUCUMBI COOBITUS: A —
BBINAJICHUE «repOay Ha MepBOil MOHeTe; B — BrImazieHne XoTst Obl OTHON «PEIIETKI.
7. [IBa cTpenka He3aBUCUMO JIPYr OT Apyra JIelaroT 0 OJHOMY BBICTpENY IO MUILEHU. BepoATHOCTD
[onaJlaHusl B MULLIEHb NepBbIM cTpeskoM — 0,9, Bropbim cTpenkom — 0,8. Haiitu BeposiTHOCTH TOTO,
4TO:

a) B MULIEHH OyJieT XOTs Obl OJjHA IyJIs;

0) B MHIIICHH Oy/I€T POBHO OJTHA TTYJIS;

B) B MUILIEHb HE MONAJET HU OJIHA ITYJIS.
8. Ha 9 kaproukax HamucaHbl OYKBBI clioBa «Tporyionut». Hekro mo ouepenu Hayraj Oepér 3
KApTOYKU U B TOM JK€ MOPSAJKE BBIKIAAbIBAET MX cjeBa HampaBo. HaliTu BEpOSITHOCTH TOrO, 4TO
IIOJIYYUTCSI COUYETAHUE «OTID».
9. B mudt cemMuaTaXXHOTO TOMa HA TIEPBOM dTaKe BOILIH 3 yermoBeka. Kax bl M3 HUX ¢ OJIMHAKOBOM
BEPOSITHOCTHIO BBIXOJUT HA JIIOOOM 3Ta)ke, HAUMHAsg co BToporo. HailTu BeposATHOCTH ClleAyIOIMIHUX
COOBITHI:

a) BCE MaCCaXUpPbl BBIHAYT Ha ISTOM 3TAXE;

0) Bce macca)Kupbl BBIIIYT HA OJJHOM M TOM XK€ ITaXKe;

B) BCE MTACCAXKUPHI BBIMIYT Ha pa3HbIX dTaXKax.



10. CTyneHT MOXET JloexaTh /10 YHUBEPCUTETa WM Ha aBTOOYce, KOTOPbIM XOAUT uepe3 Kaxple 20
MUHYT, WINA Ha TpoJuieilyce, KOTOpbIH XoAUT yepe3 Kaxasle 10 munyT. KakoBa BeposSITHOCTB TOTO,
YTO MOAOIIEMNI K OCTAHOBKE CTY/IEHT ye/aeT B Omkaiiiue 5 MUHyT?
11. B nepBoii ypue 5 Genbix u 10 4€pHBIX 11apoB, BO BTOpoit ypHe — 10 Genbix u 5 4€pHBIX IapoB.
W3 kax10il ypHBI CIIy4allHO BBIHMMAIOT IO OJHOMY miapy. HaliTm BepoSITHOCTB TOro, 4TO Cpeau
BBIHYTBIX IIAPOB OYAET XOTs ObI OJTMH OEJbIii.
12. B niepBoit ypre 2 Oenbix u 1 u€pHbli map, Bo BTOpoil ypHe — 1 Oenbiii u 4 uépHbix mapa. Hekto
Hayraj BblOMpaeT ypHy U u3 He€ poctaét | map. HaliTu BepoOSATHOCTH TOr0, YTO BBIHYTBHIM IIap —
OebIiA.
13. B nepBoii ypHe 2 Oenbix u 1 u€pHblil map, Bo BTopoil ypHe — 1 Oenblil u 4 uépHbIx mapa. U3
BTOPOH ypHBI B NIEPBYIO Hayraj nepeknaiaeiBatoT | map. Ilociae 3Toro m3 kaxmol ypHbl Hayran
BBIHUMAIOT 10 0JIHOMY I1apy. HaliTu BeposiTHOCTH COOBITHIA:

a) BBIHYTBIN U3 MepBON ypHBI 1IAp — OEIblii;

0) BBIHYTBII U3 BTOPOW ypHBI AP — YEPHBIN;

B) 00a BBIHYTBIX IT1apa — OeJbIe.
14. TlpaBmiibHYI0 MOHETY OpocaroT 5 pa3. HaiiTi BeposTHOCTH COOBITHIA:

a) repO BeINIagET 3 pasa;

0) repO BBITIAZICT HE MEHEE JIBYX pa3;

B) rep0 BhINAACT 5 pas.
15. Omnelt, cocToALMi B OpOCAaHUU IBYX MOHET, NOBTOpsieTcs 4 pa3a. HaliTu BeposiTHOCTh TOTO, YTO
napa repOoOB BbINAJIET JBa pa3a.
16. Yro BeposiTHEE: BHIMUTPATh Y PABHOCUJIBHOIO TEHHUCHUCTA 3 BCTpeun u3 6 win 2 BcTpeuu u3 47
17. VI3penust HEKOTOPOro MPOU3BOACTBA coaepkaT 5% Opaxa. HaiiTu BepossTHOCTH TOro, 4TO Cpeau
IITU B3STHIX HAyTaj U3eIuil:

a) HET HM OJTHOTO OpaKOBaHHOTO;

0) OynyTt 1Ba OpaKOBaHHBIX.
18. BepositTHOCTh pokaeHus maibuuka paBHa 0,515, neBouku 0,485. B HEKOTOpOil cembe IIecTepo
nereid. HaliTu BeposiITHOCTB TOTO, YTO CpeU HUX HE OOJIbLIE JIBYX JI€BOYEK.
19. llpaBunbayt0o MoHery Opocator 100 pa3. Haiitu BepostHOcTH BhimageHus S50 «rep6oB»,40
«repboBy, 25 «repOoB».
20. BepoaTHOCTh JOCTHXKEHUS ycrexa B ucnbiTanuu pasHa 0,25. Halitm BeposTHOCTH TOro, 4TO B
300 He3aBUCUMBIX UCIIBITAHUSIX ycIieX OyneT JOCTUTHYT 75pa3, 85 pas.
21. B nepeie knaccel Oyaer npunsaTo 200 aereit. HailTu BeposITHOCTh TOTO, YTO CpeId HHUX OyneT
100 neBouek, eciau BEpOSITHOCTh POXKACHUS Maiburka paBHa 0,515.
22. Jlana Tabimia pacrpeaesieHusl TUCKPETHOW Cy4aiiHON BEJTUYHHBI &,

El-2 -1 0 1 2
P01 02 02 04 0,1

Tpebyercs:
a) MOCTPOUTH MHOTOYT'OJIbHUK (TIOJIMTOH) pacipeieNieHus;
0) HaliTH PYHKIUIO pacipeiesieHus U HaYePTUTh e€ rpaduk;

. <1}

B) HAlTH ﬂ ’

r) HAWTH MaTEeMAaTHYECKOEe OXKHJAHUE, IUCICPCUI0, CPEIHCKBAJAPATUIHOE OTKIOHCHUE,
ko2 puIMeHT Bapuanuu, MeAnany u Moay &.

1) TAOJUILY pacrpeAesieHHs] CIIy4aitHOM BEJIMUMUHbI 77:‘;4
23. B ypue 5 Genbix u 25 uépHbIx mapoB. 13 ypHbl Hayran BeiHuMaroT 1 map. CiayvaiiHasi BeJlMuuHa
& — 4uCII0 BBIHYTHIX O€IbIX mapoB. Tpedyercs:

a) COCTaBUTb 3aKOH pacHpe/IesICHUs CIIy4aiiHON BEIMYNHBI,

0) MOCTPOUTH MHOTOYTOJILHUK (TTIOJIUTOH) PAacCTIPeICICHUS;

B) HAWTH (QYHKIUIO pacpeie]ICHNs U HA4YepTUTh e€ rpaduk;



') HAalTH MaTeMaTU4YeCcKOe OXKUJIaHUE, TUCIIEPCUIO, CPETHEKBAIPATHUHOE OTKIOHEHHE,
KOX(QPUIHMEHT BapHaluy, MEJMaHy U MO &.
24. HaliTu MaremMaTH4ecKOe OXHJaHUEe, TUCHEPCUI0 M CPeIHEKBaJpaTHYHOE OTKJIOHEHHE YHCIia
JIOTEpPEMHBIX OMIJIETOB, HA KOTOPHIE BBINAAYT BBHIUIPHILIN, €CIU KyIieHO 40 OMieToB, a BEpOSITHOCTD
nproOpeTeHus BRIMTphIIIHOTO Omiera pasHa 0,05.
25. IlpousBoautcs 20 HE3aBUCHUMBIX OIBITOB, B KaXJIOM M3 KOTOPBIX BEPOSITHOCTH ycrexa paBHa 0,2.
HaiiTu nucnepcuio uncia ycrnexoB B 3TOH CEpUU OIBITOB.
26. BocembaecsT MpOLEHTOB NEPCOHATIBHBIX KOMITBIOTEPOB 0€30TKa3HO pabOTal0T B TEUEHUE S5 JIET.
Haiitu BepostHOCTH TOrO, uro W3 AaHHBIX 100 kommbioTepoB He MeHee 70 mpopaboTaror
5 ner.
27. Jlana Be1OOpKa:

xi|2 145|710
n | 15]20] 10|10 | 45

Haiitn smnupuueckyto ¢GyHKIMIO pacmpeneneHus, noctpouth ee rpaduk. Iloctpouts momurox
OTHOCHUTEIIFHBIX YaCTOT BEIOOPKH

28. B OTK 6butn u3mepensl auameTpsl 300 BaaMKOB M3 MapTUH, U3TOTOBJICHHON OJHUM CTAHKOM.
OTKIIOHEHUSI U3MEPEHHBIX TMAMETPOB OT HOMUHAJA (B HM) AaHbI B TaOJIHIIE.

I'panunel Cepenuna | Ywucmno I'panuns Cepenuna | Ywucino

OTKJIOHEHWH | MHTEepBaja | BAIMKOB | OTKIOHEHHH | MHTEpBaja | BAJIMKOB
—30...-25 -27,5 3 0-5 2,5 55
-25...-20 —22,5 8 5-10 7,5 30
—20...-15 -17,5 15 10-15 12,5 25
—-15...-10 -12,5 35 15-20 17,5 14
-10...-5 -7,5 40 20-25 22,5 8
=5...0 -2,5 60 25-30 27,5 7

HaiiTu BIOOpOUHOE cpeiHee, UCIIPABIEHHYIO BBIOOPOUHYIO AUCIIEPCUIO U BBIOOPOUHYIO MOJY.

29. HaiiTu oneHKy [iIs 4rciia cTeneHei cBo0oab! 1 pacnpeaeneHuss CTbIoIeHTa METOJIOM MOMEHTOB.
[Ipu KaKux r ’TO BO3MOXKHO?

30. IIpoBeaeHO TMSTh HE3aBUCHUMBIX OIBITOB HAJ CIy4yalHOW BeIWYMHOW X, HOPMaJbHO
pacmpe/ieiecHHOM ¢ HEU3BECTHBIM MAaTEMAaTHUUYECKUM OXXHIAHHEM M CPEIHUM KBaJpPaTUYECKUM

PaBHLIM JIBYM. PeByJ'ILTaTBI OIIbITa IPUBCACHLI B Ta6J'II/II_[eZ
x| 25| 2010 21 ] 34
m| 1| 1 |1 ]1]1

HaiiTu noBeputenbHbIi HHTEPBAN AJI MAaTEMAaTUYECKOTO OXKHUAaHUA ¢ HaiexKHOCThIO 0,9.

31. [lo AByM HE3aBUCHMBIM, W3BJICUYCHHBIM W3 HOPMAIbHBIX T'€HEPATBHBIX COBOKYIMTHOCTEH MallbIM
BbIOOpKaM, 00BEMBI KOTOpBIX n=10 W mM=8 COOTBETCTBEHHO, HaiiJIeHbl BBIOOPOUHBIE CpEIHUE,
paBHbIe 1423 1 145,3 COOTBETCTBEHHO, ¥ HCIIPABJICHHBIC BRIOOPOYHBIC TUCTIEPCHH, paBHBIE 2,7 1 3,2
Hyta. =a,

cooTBeTcTBeHHO. Ha ypoBHe 3Hauumoctu 0,1 mNpoBEpUTH HYIEBYIO THIIOTE3Y

N H :a #a
KOHKYPHPYIOLIEH rHIoTe3e v,

32. Pe3ynbrarhl HAOMIOACHUH HaJl TpU3HaKaMu X B Y 3aJlaHbl B BUJIe Tpoek uncen (X, Y, n), rae n —
yacToTa HaOmoaeHui napsl 3Hauenuit (X, Y). Tpebyercs:

1) MOCTPOUTH KOPPEISIITUOHHYIO TaOIHUILY;

2) HaWTH BBIOOPOYHBIN KOA(PHUIIMEHT KOPPEIISAIIHH;

3) cocTaBuTh ypaBHeHHUE perpeccuu Y Ha X.
X — CTOMMOCTh aKTUBHOW YaCTH MPOU3BOACTBCHHBIX (POHIOB, MITH. py0., Y — BBIpaOOTKA IPOAYKIIHA
Ha ojHOro pabouero, Teic. pyo. (X, V¥, n): {(10; 0,8; 3), (10,5; 0,8; 3), (10,5; 1; 1),
(11; 1; 2), (11; 1,2; 2), (11; 1,4; 1), (11,5; 1; 1), (11,5; 1,2; 1), (11,5; 1,4; 1), (12; 1,2; 2),
(12; 1,4; 2)}.
33. MeTo10M HauMEHBIIUX KBaJAPATOB BEIPOBHATH MO MPSIMOI

x| 1 4] 9 16 25
y 01 [3]81]149]239

y=o+ BX OMIIUPHUYCCKHUEC TAHHBIC




3.9 IlepeyeHb TeOpeTUYECKUX BONMPOCOB K IK3aMeHY
(J11s1 OLIEHKU 3HAHUI)

[lepeueHb TEOPETHUECKUX BOIPOCOB K IK3AMECHY
(ounast hopma oOyueHus — 2 cemecTp, 3aouHas popma oOydeHuss — Kypc 1 ceccust JIeTHsIsA)

Pa3nen 6. nterpansHoe ncuncienue GyHKIMN OAHON IEpeMEHHOM

6.1. IlonsiTue mepBooOpa3HOW M Heompenesn€HHOro HHTerpaia. CBONHCTBA HEONPENEIEHHOTO
uHTerpana. Tabauia uHTerpanos.

6.2. HemocpenctBeHHoe MHTErpupoBaHue. 3ameHa nepemeHHou. IlonBenenue moj 3HAK
muddepennmana.

6.3. uTerpupoBaHue 1o 4acTsim.

6.4. lnTerpupoBaHue parmoOHAIBHBIX JIPOOCH.

6.5. luterpupoBaHie TPUTOHOMETPUUECKUX BBIPAKEHUH.

6.6. MluTerpupoBaHyie HEKOTOPHIX UPPAUOHATBHBIX (DYHKIIHH.

6.7. CrneninaibHbIC MTOJACTAHOBKHU.

6.8. [lonsTue omnpeaenéHHOro0 HHTErpajga, €ro TIeOMETPHUYECKHMM M MEXaHMYEeCKHH CMBICIL.
CsoiictBa. ®opmyna HeroTona-JlelioHuna.

6.9. 3ameHa nepeMeHHO B onpeesiéHHOM HHTerpase. IHTerpupoBaHue Mo 4acTsM.

6.10. HecoOcTBennnie naterpast [ u Il pona.

6.11. [Ipunoxenus onpenes€éHHOro HHTErpaa.
Pazgen 7. ®yHKIIMY HECKOIBKHUX IIEPEMEHHBIX

7.1. [lonsitue GyHKIMM HECKONBKUX NepeMeHHbIX. OO0nacTh omnpeaeneHuss (YHKIUU ABYX

nepeMeHHbIX. JINHUN ypOBHS.

7.2. YacTHble IPOU3BOIHBIEC U MONHBIN quddepeHnuan GyHKINN HECKOIbKUX MEPEMEHHBIX.

7.3. YacTHble IPOU3BOIHBIE BBICIIUX OPSIKOB.

7.4. [IpousBoaHas 1o HanpaBjieHUIO. ['pagueHt.

7.5. JlokaybHBIE SKCTPeMyMbI (DYHKIIMK HECKOJIBKUX IMepeMEHHBIX. HeoOXoauMoe 1 TI0CTaTOgHOe

yCIIOBUE IKCTPEMyMa.

7.6. Y CcroBHBIE SKCTPEMYMbI (PYHKITUM HECKOJIBKHUX repeMeHHbIX. DyHKus Jlarpamka.
Paznen 8. MHTerpanpHoe ncurcieHue GyHKIIMH HECKOIbKUX MepeMEHHBIX. BEeKTOpHBIN aHANN3 U
3JIEMEHTHI TEOPUH OIS

8.1. Kparnsie unterpaisl. CBoiicTBa. ['eoMeTpUUeCKUil CMBICII.

8.2. IIpunioxkeHus KpaTHBIX UHTErpaioB. MI3MeHeHHne nopsiika MHTErpUPOBaHUSI.

8.3. KpuBosimHelHbIe HUHTETPalibl U UX TPUIOKECHUS

8.4. IlonsTue ckansipHoro u BekTopHoro noss. CBoiicTaa.

8.5. XapaKkTepucTUKHU BEKTOPHOTO MOJIS.

Paznen 9. luddepenmanbubie ypaBHEHHS U CUCTEMBI.

9.1. AuddepeHnnanbaple ypaBHEHHS NEPBOTO MOPSAKA. YpPaBHEHHUS C Ppa3JelsIONMMHUCS
nepeMeHHbIMU. 3a1a4ya Komnm.

9.2. OgHopoanbie nudpepeHIraIbHbIe YpaBHEHHS TEPBOTO MOPSIIKA.

9.3. Jluneitnpie HeoTHOPOAHBIE MU PepeHITnaIbHbIE YpaBHEHHSI IEPBOTO MOPSIIKA.

9.4. YpaBuenus bepnymin.

9.5. Iuddepennmanbaubie ypaBHEHHsI BHICIIMX TOPSAIKOB, TOMYCKAIONINE TOHKEHUE TMOPSIIKA.

9.6. Jluneiinpie nuddepeHInaTbHbIe  yYPAaBHEHUS BBICHIMX TOPSAAKOB C  IOCTOSTHHBIMHU
kod(urmentamu. Meton Jlarpanxa.

9.7. Jlunetinpie  nuddepeHIUATbHbIC YPAaBHEHUS BBICHIMX TOPSAAKOB C  IOCTOSTHHBIMHU
kod(urmentamu. MeToa HeonpeAeNEHHBIX KO3 UIIMEHTOB.



[TepedyeHb TEOPETUYECKUX BOIIPOCOB K IK3AMEHY
(ounast popma oOyueHust — 3 cemecTp, 3a04Hast hopMa 00yUIEeHHUsI — Kype 2 ceccust 3UMHSIS)

Paznen 10. YncnoBeie M QyHKIIMOHATBHBIE PSIIbI

10.1. Ilonstue wucnoBoro psana. Cxomumocth psga. HeoOxomumoe ycioBHE CXOJIUMOCTH.
CymmMma psina.

10.2. Ilpu3zHaku cpaBHEHUS PSAIOB.

10.3. ITpusnak damamOepa CXOAMMOCTH 3HAKOTIOJIOKUTEIIBHBIX PSIOB.

10.4. PagukanbHblii M WHTErpajibHbIA Hpu3Haku KoliM CXOIMMOCTH 3HAKOIOJIOKUTEIbHBIX
PAIOB.

10.5. 3nakomepeMeHHbIE YUCIOBBIE pPAAbl. AOCONIOTHAs M YCIOBHAs CXOAMMOCTH. lIpm3Hak
JleitOHMIA.

10.6. ®dynkumoHaneHble psabl. [lonsTHe creneHHoro psna. Teopema AoGens. OOnactb
CXOAMMOCTH, UHTEPBAII U PAUYC CXOTUMOCTH.

10.7. Pasnmoxxenue (yHKIUH B cTETICHHBIC psibl Teimopa 1 MakiopeHa.

10.8. TlpumeneHue psoB sl MPUOTMKEHHBIX BEIYHCICHHUM.

10.9. Tlonstue pana @ypre. Koapdumments: psaaa Dypse.

10.10. Pa3znoxxenue u€tHoi GpyHKIMU B psg Dypobe.

10.11. Paznoxenue neu€rHol GyHKIUU B psig Dypbe.

10.12. Paznoxxenue pynkiuii B psig Pypbe Ha MPOU3BOJILHOM ITPOMEKYTKE.

10.13. JloonpenencHue GpyHKIMH TSI pa3ioxkeHus B psax Dypbe.

Paznen 11. Teopust GyHKIIUH KOMIUIEKCHOH MTEpEMEHHOM.

11.1. Tlonsitue (YHKIMH KOMILIEKCHOTO NepeMeHHoro. [leiicTBUTeNnbHAs W MHUMas 4YacTh
GbyHKIHN.

11.2. OcHoBHBIC 71eMeHTapHbIe (QYHKIMHU. FIX CBOWICTBA M BHIYUCIICHUE.

11.3. Ycnosust Komm-Pumana. AHamUTHYHOCTE QYHKIWH.

11.4. IuddepenunpoBanne GyHKINN KOMIUIEKCHOTO TEPEMEHHOTO.

11.5. MaTerpupoBanne GyHKINN KOMITJIEKCHOTO IIEPEMEHHOTO.

11.6. Paznoxxenne ¢pynkiuu B psag Jlopana. Oreickanue K03 OHUIIMEHTOB.

11.7. OcoObie TOUKH YHKINH.

11.8. BoiueTsbl U UX MPUITIOKEHHUS.

Paznen 12. OnepaiiuoHHOE UCUUCTIEHUE

12.1. Onepanuonnoe ucuncienue. [Ipeoopazopanue Jlamnaca. OpuruHan u u300pakeHUE.

12.2. Ucnonb3oBaHue TabIUIIBI OPUTHHAIOB U U300payKCHUIA.

12.3. Teopembl pa3noxKeHUs..

12.4. IIpunokeHus OMEPAMOHHOTO UCUUCIICHHS K pelieHnIo TuddepeHIanbHbIX ypaBHEHUH.

3.10 TunoBble NPAKTUHYECKHUE 32[TaAHUS K IK3AMEHY
(m7nst OLEHKW YMEHUi, HABBIKOB U (VUTH) OTIBITA JIEATEIILHOCTH)

Pacnipenenenuie npakTHYECKUX 3aJaHUM K SK3aME€HAaM HaXOJMUTCS B 3aKPBITOM JUIS
oOyuyaromuxcs gocryne. Pa3paboTaHHbIE KOMIUIEKTHI TUITOBBIX MPAKTHUECKUX 33JJaHUN K DK3aMEHaM
HE BBICTABJISIOTCS B DJICKTPOHHYIO HH(POpMannoHHo-o0pa3oBatenbHyo cpeny 3a0KT Upl'VIIC, a
XpaHsTcs Ha Kadenpe-pazpadoranke B coctape POC 1no AUCIUTIINHE.

Huoxe npuBegeHsl 00pas3ipl TUTIOBBIX MPAKTUYECKUX 3a/IaHUH K DK3aMEHaM.



OOpa3iubl TUIMOBBIX MPAKTHYECKUX 33aJaHUH K 9K3aMEHY
(ounast popma oOyueHus — 2 cemectp, 3aouHast popma o0ydeHus — Kype 1 ceccust JeTHss)

1. HaitTu HeompeneneHHple HHTErpayibl. B AByX IEepBBIX NpHUMEpPax IPOBEPUTH PE3YNbTATHI

mudpepeHIMpPOBaHUEM.
I 11 111 v
cos xdx 2 3y 2x -1 dx
d S
a) Asin ? x : J.xe * ; J‘\/x274x+1 ) J.4x3—x'
Inxdx 2 . x+2 x+1
— X sin2xd ——d d.
0) xv 1+lnx . J. JQ; J‘x2+2x+2x‘ jx3+xx
2 x+3
o | [ae | [, | [Ea [
vx-1 . 5 A" +4x+1 sin x +cos x
sin xdx 1 x+4 2
T xarcsin—dx ———dx I
r) cos® x . I x J‘\/x2 +x-2 . J.x“—16 .

2. BBIMMCIUTH MIOMIAAL 00IACTH, OTPAHUYEHHOM JIMHUSIMM.
— 2 J— e J—
a)y—x 5 y=x 3;
2
X
y=x*+1 y=",
0) 2
X 2 y 2
y Stz =1
3. Haiitu mnomans sumnca @~ b

4. Haiitu riomaab Kapauouasl £ = a(l-cosg).

y=5

. _ . S <x< T
5. Haittu mnuny ayru muHpm Y = 10 8i0X oy A A .
x=R(cost+tsint);

6. HaiiTu anuny pa3BepTKU OKPYKHOCTH {y = R(sint —zcos?).

2, .2, .2
7. HaliTu 1ut0111a,1h TIOBEPXHOCTHU CEPHI Xty +z _Rz.
X+ y2 +7 <R

[o¢]

. Haiitu 00B&M mapa
9. Haiiti 001acTy onpeaesicHus CAeyoNMX QYHKIUN U CIeTaTh YSPTEIKH:

3)2=m; 6)Z:1+m;
B)Zzln(x+y); r) Z =X +arccosy.
10. HaiiTi TMHUM YPOBHSI CIICYOITUX (PYHKITHMN:
2) Z=ln(x2+y2); 5) = = arcsin (xy); B) z=x"+4y"
11. HaiiT mOBEpXHOCTH YPOBHSI (DYHKITHIA:
a)uzx—y+z; 6)u=x2+y2+22_

12. HaiiTi TOYKH pa3pbiBa (QyHKIIHIA:
1
N 2 2 P
a)Z—ln\/x +y : 6)Z 9—x2—y2;

5 z:cosi
B) (x_y) : r) Xy
y LR

Z =

2 275 P
13. Nana Gpynxmus (" =y7) . [Tokazars, uro * Ox yoy 'y



2 0z 0z
z=2 4 arcsin( xy) ?

14. lana ¢pyHKIMSA 3x . Ilokazatsp, 4TO Ox 0y
0’z N 0’z 0
_ 2,.2 2 T2 T
15. ana ¢pyHKIusS z _ln(x ty +2x+1). [Tokazats, 4TO o
, 0%z 0’z , 0%z
oy xaz—xyaa+y62+2xyz:o
16. [lana ¢pyHKIMSA Z=€" Tlokasarb, 4T0 * xcy Y
0z 0’z 0z 0’z _ 0
_ -y - - =
17. lana ¢pyHKuus z=Inf+e ) Tokasats, uto OX 0X0y 0y Ox ’
z = ﬁ X azZ — a_Z —
18. Jlana GpyHKuMS Y Tlokasats, uto 9% 0y

A(xy,¥,)

19. Jlana dynkmust = = /(%2 9). touka Y BEKTOP a:{al,az}. Haiitu:

1) grad z B Touke A;

2) NpoM3BOAHYIO B TOUKE A 10 HalpaBieHUIO BekTtopa ¢ .
2=3x2y2+5xy2 AL, 9=2L
20. ViccneoBaTh Ha SKCTPEMYM ClIEYIOMIUE (YHKIMH:

%) z=X —xp+) +9x—6y+2(, 6) = px—)" —x+6y

I

21. IlepeiiTh K MOJNSPHBIM KOOpJAMHATaAaM M BBIYUCIUTH JIBOMHOM HHTErpan
(D) 3amano HepaBencTBamu x2 + y2 < 2x + 2y, X2 +y2 > 4,

] ytgxdxdy,

22. BeruuciauTh ABOMHONW uHTerpan (P

(D)

dxdy

[ 2 2’
X +y e

rae obmacte (D) 3amaHa HepaBEeHCTBaMU

0 <x<mw2, tgx <y <2tgx, ctgx <y < 3ctgx, caenaB HaJIeKallyro 3aMEHY IEPEMEHHBIX.

23. Haiitu muromans (GUrypbl, 3aJaHHON HEpPaBEHCTBAMHU V3 <p<2sin2g, 0<o< m/2

KOOpJZMHaTax.

B IIOJISIPHBIX

24. Haiitu o6beM V tena T, orpaHn4eHHOr0 MOBEpXHOCTAMU X2 +y2 =4,z=8 —x2 —y2, z=0.

25. Haiitu mutomaap moBepxHOCTH (£2), 3aJaHHOM COOTHOIICHUSIMH Z = X2 +y2,2< 4 .

O6pa3m,1 THITIOBBIX ITPAKTUYCCKHX SaI[aHI/Iﬁ K 3K3aMCHY

(ounast popma oOyueHus — 3 cemecTp, 3a04Hast hopMa 00yUIEeHHUsSI — Kype 2 Ceccust 3UMHSIS)

1. MccnenoBarh Ha CXOAMMOCTD YHCIIOBBIE PAJIBI C TONOKUTENbHBIMU uieHamu [, II. MccnenoBars Ha
aOCOIOTHYIO W YCIOBHYHO cxomumocTh psn III. Halitu obGnacte cxogumocTn ()YHKIIMOHAJIBHOTO

pana IV.
1 II 111 v
S 2n—-3 % n+1l & ,n’ % n(x+2)"
a) %:3,,2 2 %2”(%1)!. Z( DU 2; n’ 1
- n} n2 © (n!)2 0 (_l)n 0 nZ
%) Z:; n*+7 ; o ,,Zzllnlnn, ;2"()(—1)”
© 3 n2 0 2n2+1 "’ wel _1 » 5in” m o) (x+3)2n
P2 3n-2 ;(nzﬂ ‘ ;‘[ = 2 e
i 2n+5 i ”[ n )” > (=1)"n i(x+2)n
T n
r) n=1 "\ 2”5 +5 . n=1 3I’l+5 ’ n=1 lnn , n=1 3" +1




2. HMccnenoBaTh Ha CXOAUMOCTh YHCIOBBIEC 3HAKOMNOJI0XKUTEIIbHbBIC pAAbIL:

= 4" 15" =(n+2)"
a); 20" 6);(nj_

z (n+ l)(x + 2)"

3. Haiitu 061acth cxoqumocTy (yHKITMOHATBLHOTO psifa "

0,2
5 Icos—dx
. HaiiTu ¢ TOYHOCTBIO A0 10 onpeneneHHHﬁ MHTECTrpall ¢

. -3
. Boruucnuts S ¢ tounocthio bi (o) 10

. -3
. Beruncurs S8 ¢ TounocThIO o 107
. Beraeptuts 001aCTh, 3aJaHHYIO HEPABEHCTBAMM:

|Rez| < 1,|Imz| < 2

NN D A

8. BeraepTuTh 001aCTh, 33 JAHHYIO HEPABCHCTBAMH:
T T
|z| < 2, Iiiarg(z—l} <3
9. BeIuncnuTh HHTETpAT:
241
Sﬁz_“:? zz+4*sin§
€ [—m; ]

10. Pasnoxuts B psig Pypbe GYHKIMIOY= X°, B HHTEpBATIE X
11. Onpenenuts Beruer pyHkuun f(z)=tgz .
1

2
12. Onpenenuts Boraer Gynxumn f(z)=2"" L | B ocoGoii Toukeze=1.

13. MeToloM OIEPAalMOHHOTO HWCYWCIEHUS HaWTH dYacTHOe pemeHue audQepeHnnaibHoro
ypaBHEHUS:X'+5X= 2, yIOBJIETBOPSIOIIEE HadyaabHOMY ycioBuio X(0)=1.
14. MeTtoloM OIEPALMOHHOTO HWCYWCIEHUS HAWTH dYacTHOe pemeHue audQepeHnnanbHoro
ypaBHeHUs:X"-2X"+X' = 4, ynoBieTBopsromiee HadaibHbIM ycroBusamMx(0)=1, x'(0)=2, x"(0)=-1.
15. MeTo1oM OTepanOHHOTO MCYHCICHHUS HANTH 4acTHOE pelieHue cucTeMsl g epeHnaibHbIX
ypaBHEHUM:

X =2x+2y+2

{ y=4y+1
)

yJIOBJIETBOPSIONIEE 3a/IaHHBIM HadanbHBIM ycioBusaM: x(0)=0, y(0)=1.
16. MeTo1oM OTEpPalMOHHOTO MCYHCICHHUS HANTH 4acTHOE pelieHue cucTeMsl T epeHnanbHbIX
ypaBHEHUM:
{ X =x+4y
y=—-2x—-y+9

YOBIIETBOPSIOIIEE 3aJaHHBIM HauadbHbIM ycroBusiM: x(0)=1, y(0)=0.
17. Haiitu cymmy psna

= 14

)3

ai49n® —Ton-24

18. HOJII)3Y$ICB Pa3sIMYHBIMH ME€TOAAaMHU UCCJICA0BAThL HA CXOAUMOCTD PAJ

. 1
ism‘n
3
n=] 1 —]..

19. HaiiTi 00y1acTh CXOAMMOCTH (PYHKIIMOHATBHOTO Psijia



oo 2n+

[x+5)
Sa42on-1)
< [_]-.] L

20. BeIYHCIUTE CyMMY psifa Q=1 (2n+ ) ¢ Tounocts o = 0,001.

21. BocCcTaHOBUTh AHAJIMTUYECKYI0 B OKPECTHOCTH TOYKH Zo= 0 ¢yHKUUIO f(z) MO M3BECTHOI
JENCTBUTENLHOM YacTu u(x, y) = € cos x + x u 3Hauenuro f0) = 0.

22. BeruucnuTh HeCOOCTBEHHBIN HHTETPa

i dx
_'[D :_1.’2 +1:|- [rz +16:.

23. BbIYUCIUTD UHTErpaJl
z'+8inZz

Iz—lkﬁsin%- (z—7)

24. BocCTaHOBUTH aHATUTUYECKYIO B OKPECTHOCTH TOYKH Z) (YHKIUIO f(Z) IO M3BECTHONH MHHMOIA
4acTH v(x,y)= y+2x-yu 3Hadenuro f{0) = 0.



4 MeToauvecKkue MaTepHuaJibl, ONpeae/IAI0IIHe MPOUeAyPY OeHUBAHUSA
3HAHUH, yMEHHUIl, HABBIKOB U (MJIH) ONBITA JAeATeJIbHOCTH, XapaKTePU3YIOINX

B Tabmuue

MMPUBCACHDBI

ITAIlIbI (l)OpMHpOBaHHSI KOMHeTeHHHﬁ

OIIMCaHHuA npoueayp MMPOBCACHUA KOHTPOJBbHO-OLCHOYHBIX

MEpONPUATHHA U MPOLEIYP OLEHUBAHUS PE3YJIbTATOB OOYUYEHMs C IIOMOIBIO OLIEHOYHBIX CPEJCTB B
COOTBETCTBHH € pabovel mporpaMMoil TUCIUITIIHEIL.

HaumenoBanue
OLEHOMHOTO OmnmcaHus NpoLeayphl MPOBEJACHNA KOHTPOIbHO-OIIEHOUHOTO MEPOTIPUSITHS
cpenicTBa U TIPOLIEAYPHI OIICHUBAHUS PE3yIHTATOB 00yUEHUS
[IpenogaBaTens He MeHee, 4yeM 3a JIBe Henelnu 0 cpoka 3amuTel PP nomkeH cooOmuTh
KaxJaoMy oOywatomemycss Homep Bapuanta PI'P. 3amanus PT'P BbuTlOKE€HBI B 3JIEKTPOHHON
nHpopMannonHo-oOpazoBatensHOH cpene 3a0MKT HpI'VIIC, moctymHO#H oOydaromemycs
PacueTHO- gepe3 ero TUUHBIN KadbuHeT. PI'P momkHa OBITE BEIITOJIHEHA B YCTaHOBIICHHBIH MIPEIIo1aBaTelIeM

rpagudeckas padoTta
(PT'P)

CPOK M B COOTBETCTBHH ¢ TpeOoBaHMAMH K odopmieHuio PI'P (TexcToBoit m rpadudeckoit
qacreit), chopmynupoBaHHEIMH B [lonoxkeHun «TpeGoBaHHsS K O(OPMIICHHIO TEKCTOBOH U
rpapudeckoii AOKyMeHTanmu. HopmokoHTponb» (B mocienHed penakmum). PI'P B
Ha3HAYeHHBIH CPOK cHaroTcsi Ha mpoBepKy. Ecinu mpeagycMmoTpena yctHas 3ammurta PI'P, To
oOydJaromuiics oOBACHIET pEIICHUE 3ajad, yKa3aHHBIX MpeENoJaBaTesieM, U OTBEYaeT Ha €ro
BOTIPOCEHI

KontponsHas pabora

IIpernoaBaTens Ha yCTAHOBOYHOM 3aHATHH JOBOAMT IO OOYYAIOUIUXCSA: TEMBI, KOIUYECTBO
3aJaHui B KOHTpOJbHOI pabore. KoHTponpHas pabora momkHa OBITH BBINOJIHEHA B
YCTAaHOBJICHHBIII CPOK M B COOTBETCTBHH C IpaBUIAMH K OQOPMICHHIO (TEKCTOBOW U
rpadudeckoi wacreif), chopmynupoBanasiMu B Ilonmoxennn «TpebGoBaHUS K 0GOPMICHHIO
TEKCTOBOH W rpauyeckodl JOKyMeHTanundn. HOpMOKOHTpONIB» B MOCIEAHEH pedaKIuH.
BrimonHeHHass KOHTponbHass paboTa TmepemaeTcss Ui INPOBEPKH  IPETOAABaTeNi0 B
YCTaHOBJICHHBIE CPOKH. Eciu KOHTponbHas paboTa BEINOJHEHA HE B COOTBETCTBHU C
YKa3aHUSIMH WJIM HE B IOJIHOM 00beMe, OHa BO3BpalaeTcst Ha JOPaboTKy

Jloxman

3amuTa MOKJIANO0B, NMPEIYCMOTPEHHBIX pabouel NmporpaMMol NUCHUIUIMHBI, HPOBOAUTCS BO
BpeMs NpaKTHYECKUX 3aHATHH. [IpernoaBarens Ha IPaKTHYECKOM 3aHITHH, MTPEANIECTBYIOMEM
3aHATHIO IIPOBEJCHUS KOHTPOJIS, JOBOAUT 10 OOy4aromIMXcs: TeMY NOKJIAJ0B M TpeOoBaHMS,
IpeabABIIsieMbIe K X BBITOJTHEHHUIO M 3aIUTE

Pa3znoypoBHeBbIE
3a1auu

BrimonHeHUe pa3HOYPOBHEBBIX 3a1a4, MPEAYCMOTPEHHBIX pabodeil mporpaMMoil AUCIIUITIINHBI,
MIPOBOJASATCS BO BpeMs MpaKTHUUECKUX 3aHATHI. Bo BpeMs BBINIOJIHEHUS 3aJaHuil pa3peniaeTcs
MOJI30BAaThCA  yYEOHHWKAMH, CHPAaBOYHHKAMH, KOHCIEKTAMHU JEKIWH, TeTpajasiMu s
MPAKTUYECKUX 3aHATUN

Koncnexr

3ammra KOHCIEKTOB, NMPEeIyCMOTPEHHBIX paboueil mporpaMMoi JUCIUIUINHEI, IPOBOIUTCS BO
BpeMs NIpaKkTU4ecKkux 3aHATuil. Ilpenonasarens Ha NPAKTUYECKOM 3aHATUU, IPEILUIECTBYOIIEM
3aHATHUIO MIPOBEACHUS KOHTPOJIS, JOBOJUT A0 OOYUYAIOMIMUXCS: TEMY KOHCIIEKTOB U TpeOOBaHUS,
IIPEABABISAEMBIC K X BBIIIOJIHEHUIO U 3aLUTE

TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)

TeCTI/IpOBaHI/Ie IIPOBOAUTCH IO pE3yJIbTaTaM OCBOCHUSA TEM HJIM pa3ACJIOB JUCHUIIIIMHBI WX 11O
OKOHYAaHUIO €€ MU3YUCHUSA BO BpeMA IMPAKTUYCCKUX 3aHaTuid. Bo BpEMs MPOBCACHUA
TECTUPOBAHHNSA MOJIB30BATHCA y‘IGGHI/IKaMI/I, CIIPAaBOYHUKAMHU, KOHCIICKTaMU HeKHHﬁ, TCTpAAIMU
JAJIA MIPAKTUYCCKUX 3aHATUH HE pa3peuIeHo. Hpenoz[aBaTem, Ha TPAKTUYCCKOM 3aHATHH,
NpEeAMCCTBYIOMIEM 3aHATUIO ITPOBEACHUA TECTA, JOBOAUT A0 06yqa}01u1/1xc;1: TEMBI, KOJIMYECTBO
3aJlaHuiA B TECTEC, BPEMs BBITIOJIHCHUSA. Pe3yHLTaTLI TCCTUPOBAHUSA BUJIHBI oGyHammeMycyl Ha
KOMIBIOTEPE CPpa3y NOCJIC NPOXOKIACHUA TECTA

Jns opraHu3anMM W TMPOBEACHUS MNPOMEXKYTOYHOM AaTTECTAUUHM COCTABIISIOTCS THUIIOBBIC
KOHTPOJIbHBIC 33JJaHUSI WJIM UHBIE MaTepUabl, HEOOXOIUMBIE 1JI OLEHKW 3HAHUN, YMEHU, HABBIKOB
U (MJTK) OMBITA JICATEIHLHOCTH, XapaKTEPU3YIONUX dTanbl (HOPMUPOBAHUS KOMIIETEHIIUI B IIpoIiecce
OCBOEHUS 00pa30BaATENbHOMN MPOTrPaMMBbI.

[lepeduenb TEOpETMUYECKUX BOMPOCOB W THUIIOBBIE IMPAKTUYECKUE 3aJaHU PA3HOIO YPOBHSA
CIIO)KHOCTH JJISl TPOBEACHMSI NMPOMEXKYTOYHOM aTTecTaluu oOydarouluecs: MOJy4yaroT B Hauase
ceMecTpa dYepe3 JIIEKTPOHHYI uH(popManroHHo-o0pazoBaTenbayto cpexy 3ablXKT HpIl'YIIC
(JTMYHBIN KaOWHET 00yJaroIIerocs).




Onucanue npoieayp NpoBeAeHUs MPOMEXYTOUYHOM aTTecTanuu B popme 3a4eTa
U OLlCHUBAHUSA Pe3yJIbTATOB 00y4eHH sl

[Ipu mpoBeneHNMM NPOMEKYTOUHOW arTecTanuud B (opMe 3ayera IMpenojaBaTeilb MOXKET
BOCIIOJIb30BaThCS PE3yJIbTaTaMU TEKYILETr0 KOHTPOJIS YCIIEBAEMOCTH B TeueHue cemectpa. C 1embro
WCTIOJIB30BAHUSL PE3YJIbTATOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, IMPENOoJaBaTellb MOJCUYNTHIBACT
CPEIHIOI0 OLIEHKY YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHIMH oOydaromerocs (CymMma OICHOK,
MOJTYYEHHBIX 00YYaroIUMCsI, JCTUTCS Ha YUCIIO OI[CHOK).

Ikana u KpuTEpUN OLEHNBAHNUS YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHIINI B pe3yJibTare
U3yYeHHsl JUCHUIIMHBI PU MPOBeIeHUH MPOMEKYTOYHOH aTTecTalun
B (popme 3a4eTa Mo pe3yJIbTATAM TEKYIIEero KOHTPOJIsI
(0e3 10MOJIHUTEILHOI0 ATTECTAIIMOHHOTO MCIIBITAHUSA)

Cpennsisi OLeHKa ypOBHS
chopMHPOBAaHHOCTH KOMIIETSHIINH IlIxana oueHuBaHUA
10 pe3yJIbTaTaM TEKYIEro KOHTPOJIS

Onenka He MeHee 3,0 ¥ HeT HU OJHOM

o «3adYTCHO»
HCYOBJICTBOPUTCIILHON OLICHKU IO TEKYIIEMY KOHTPOJIIO

Orenka MeHee 3,0 WiH oJTydeHa XOTs OBl O HA
HEyJIOBJICTBOPHUTEIbHAS OLICHKA [0 TEKYIeMY KOHTPOJIIO

«HC 3a4YTCHO»

Ecnu onenka ypoBHS chOpMHUPOBAaHHOCTH KOMIIETEHIIMHA O0YYarOmIeTrocsi HE COOTBETCTBYET
KPUTEpUSM TIONyYeHHs 3adera 0e3 JOMOJHUTEIBHOTO AaTTECTAIlMOHHOTO HCHBITAHUS, TO
MPOMEKYTOUHAsI aTTECTAllUsl IMPOBOAUTCS IO TEPEYHI0 TEOPETUUYECKUX BOIPOCOB U THIIOBBIX
NPaKTHYECKHUX 3a/a4 WM B (popMe KOMIBIOTEPHOTO TecTHpoBaHMs. [IpoMexyrouHas aTTectanus B
¢dopme 3auera C MPOBEACHHEM aTTECTAI[MIOHHOTO MCHBITAHHS MPOXOJUT HA MOCIEIHEM 3aHSITHH I10
JTHMCIUIIINHE.

[Ipu mpoBeneHMHM MPOMEXKYTOYHOW arTecTanuud B (popMe KOMIBIOTEPHOTO TECTHPOBAHUS
BapuaHT TECTOBOro 3amaHus ¢opmupyercs u3 OT3 mo gucuumuMHE CiydaiHBIM 00pa3oM, HO C
ycnosueM: 50 % 3amaHuii TOJKHBI OBITh 3aJJaHUAMHU OTKpBITOTO THMA U 50 % 3amaHuii — 3aKpBITOrO
THUIA.

Onucanue npoueayp nNpoBeaeHusi NPOMeKYTOUHON aTTecTanun B Gopme IK3aMeHa
U OLICHUBAHUSA Pe3yJIbTATOB 00y4eHH sl

[IpomexyTounas arrecraius B GopMe dK3aMEHA TPOBOJUTCS IYyTEM YCTHOTO COOECEeIOBaAHUS
1o OuseraM Wi B popMe KOMITbIOTEPHOTO TECTUPOBAHUS.

[Ipn npoBeneHWM TPOMEKYTOYHOW arrecTanmwi B (opme coOeceqoBaHmsl OHMIIETHI
COCTaBJISIIOTCSL TAKUM 00pa30M, 4TOOBI KaXKJIbIM U3 HUX BKJIIOYAN B ce0sl TEOPETUUYECKHE BOMPOCH! U
MIPAKTUICCKUE 3/ IaHUS.

bunet cogepKuT: 0JJUH TEOPETUYECKUN BOMPOC JJIsl OLICHKH 3HAHUI (BBIOMpPAETCS U3 MepeyHs
TEOPETUYCCKUX BOMPOCOB K IK3aMEHY) U JIBa MPAKTHUSCKUX 3aJIaHUS JUIsl OIICHKU YMCHHIA, HABHIKOB
u (Wn1M) ombiTa JESATENLHOCTH (BBHIOMPAIOTCA W3 MEPEYHS THUIOBBIX MPAKTUYECKUX 3aJaHUi K
9K3aMEHY).

Pacnpenenenne TeopeTMUECKUX BOMPOCOB M MPAKTUYECKUX 3aJaHUM MO 3K3aMEHalMOHHBIM
OwmsieTaM HaXOIUTCS B 3aKPBITOM JIJIsi 0OydJaromuxcsi qocryrme. PazpaboTaHHBIN KOMIUICKT OHMIIETOB
(25-30 OuneToB) HE BBICTABISETCS B AJICKTPOHHYIO HHGOPMAIMOHHO-00PA30BATEIbHYIO CpPELy
3a06MKT Upl'VIIC, a xpanutcs Ha kadenpe-pazpadorunke @OC Ha OyMaKHOM HOCHUTEIIEC B COCTaBE
dOC no gucuumniInge.

Ha sk3amene oOyuwaromuiicss OepeT OwWIIeT, JJIsS MOATOTOBKHM OTBETa HA dK3aMCHAIIMOHHBIN
ouner oOyudaromeMycs OTBOJIUTCS BpeMs B npezaenax 45 MmuHyt. B mporecce oTBeTa o0ydaromerocs
Ha BOMPOCHI U 331aHUsI OWJIeTa, TIPEIOo/1aBaTeIh MOXKET 3a/1aBaTh JOIIOJTHUTEIIHHBIC BOIPOCHI.




Kaxnplii Bompoc/3ajanue OuiieTa OIIEHUBAETCS IO YETHIPEXOAIbHOM CHCTEMe, a janee
BBIYHCIISIETCSI CpeHEE apu(PMETHUECKOE OLIEHOK, TOJYYEeHHBIX 3a KaXblil Bompoc/3ananue. Cpeanee
apu(pMETHUECKOE OIICHOK OKPYIIIETCS A0 LEJIOT0 MO MPaBUJIaM OKPYTJICHHS.

[Ipu mpoBeneHMHM MPOMEXKYTOYHOW arrecTanuud B (opMe KOMIBIOTEPHOTO TECTHPOBAHUS
BapuaHT TECTOBOTo 3amaHus ¢opmupyercs u3z OT3 mo gucuumumMHE ciydaiHBIM 00pa3oM, HO C
ycnosueM: 50 % 3amaHuii TOJKHBI OBITh 3aJJaHUAMHU OTKpBITOTO THMA U 50 % 3amaHuii — 3aKpBITOrO
THIA.

Oo6pa3en s3k3aMeHALIMOHHOTO OMJIeTa

155&7&7&35 YTBEPXIAIO
3aBeayroniui kadeapoi
3a61KT UpI' VIIC K3aMeHa i 6 e 1 «IMuMy
20 /20 IMOHHBIH OmieT Ne 3a6IKT,
yaeGHBI rojt o pucHumnge «MareMaThukay H B Ilemmkos

1. ITonsiTue nepBooOpa3Hoii U HeompeaenEHHOro nHTerpana. CBONCTBA HEOMPeIeIEHHOTO
uHTerpaia. Tabnmia naTerpaios

2. Haiitu neonpenenenusie uHTerpansl. [IpoBeputh pesynbrarsl nuddepeHupoBaHuem.

cos xdx
Vsin” x
y 10z 10z =z
3. Jlana pyHkIus z = ——— - lloka3aTp, 410 ——+——=—-.
(x"=»7) xox yady y

Cocmasun: ooyenm kagpeopvr [IMuM M.B.Cmpuxape




