OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXHOI'O TPAHCIIOPTA
denepanbHOE TOCyIapCTBEHHOE OFOHKETHOE 00pa30BaTEeIbHOE YUPEKICHHE BBICIIIETO

oOpa3zoBanus «MpKyTCKUIl rOCyAapCTBEHHBIM YHUBEPCUTET IMyTEH COOOLIEHUS
(®I'bOY BO HUpI'VIIC)

3a0aiikajabCKUil HHCTUTYT 7KeJI€3HOJOPOKHOI0 TPAHCIIOPTA —
dunman deneparbHOTO rocyAapCTBEHHOTO OI0KETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BhIcIero oOpa3oBanus «VIpKyTCKUI rocy1apcTBEHHBI YHUBEPCUTET yTEH COOOIIECHUS
(3a0MXKT UpI'VIIC)

YTBEPXJIEHA
MPUKA30M peKTopa
oT «02» mrons 2023 . Ne 425-1

Bb1.0.07 MaremaTuka
pabouas mporpaMma JUCHMUILIAHBI

CoemmanbaocThb — 23.05.05 Cucrembl o0ecrieueHrs1 ABMKEHUS TI0E3/10B

CHGI_II/IaJ'II/BaI_[I/IH — ABTOMAaTHKA M TEIESMEXaHUKA Ha YKEJIC3HOJIOPOKHOM TPAaHCIIOPTE

KBammduxkarms BeITycKHUKA — MH)KEHEP MyTei COOOIICHHUS
®opma u cpok 00yueHust — ouHas ¢opma, 5 sietT oOyuenusd; 3a04Has popma, 6 1eT 00yueHus

Kadenpa-pazpadbotunk nmporpammel — [IpukiajHas MeXaHUKa ¥ MaTEMaTUKa

OO0mast TpyZOeMKOCTb B 3.¢. — 13
Yacos mo yuebroMy 1any (YII) — 468

Ounas ¢popma o0y4eHus1

DopMBbI TPOMEKYTOUHON aTTECTALUK B CEMECTPAX, Kypcax
ouHas Gopma o0ydeHus: 3a4eT 1 cemecTtp,

9K3aMeH 2 CeMecTp, 3K3aMeH 3 ceMecTp, 3a4eT 4 ceMecTp
3ao04Has popma oOydeHus: 3auet 1 Kypc,
9K3aMeH | Kypc, 9K3aMeH 2 Kypc, 3a4eT 2 Kypc

Pacnpezle.neﬂne JaC0B JUCHHUILVIMHBI 110 CeEMEeCTPpaM

Cemectp 1 2 3 4 Wroro
Uucno HeJennb B CEMECTpE 17 17 17 17
o Yacos no
Bun 3anstuii Yacos o YII | Yacos no YII | Yacos nmo YII | Yacos no VII VII
AyIuTOpHAasi KOHTAKTHAs pvaﬁoTa 51 68 68 34 201
10 BH/IaM Y4eOHBIX 3aHATHH
— JIEKIIANA 17 34 34 17 102
— TIPaKTHYCCKHE 34 34 34 17 119
— 1ab0paTOpHBIE
CamocTosiTeTbHasi padoTa 57 40 40 38 175
JK3aMeH 36 36 72
Hroro 108 144 144 72 468
3aounas popma oOyueHust Pacnpenesienne 4acoB AMCUMINIMHBI IO KypcaM
Kypc 1/3uMHsIst 1/netHsist 2/3UMHSIs 2/netHsist Hroro
Bup 3anstuii Yacos mo YII | Yacos no YII | Yacos mo YII | Yacos no YII ‘Iag)ll_i[ o
AyauTOpHasi KOHTAKTHAsA puaﬁoTa 16 16 12 10 54
10 BH/IaM Y4eOHBIX 3aHATHH
— JIEKIUH 8 8 6 4 26
— IPaKTUYECKHE 8 8 6 6 28
— mabopaTopHbIe
CamocrosiTenbHast padora 92 106 96 76 370
IK3aMeH 18 18 36
3auer 4 4 8
Hroro 112 140 126 90 468
UUTA

OneKTPOHHbIV JOKYMeHT BbirpyxeH ns EVC ®rb0Y BO Upl'YTC u cooTBeTCTBYET OpUriHany
Mopnucant ®re0Y BO UplYTC Tpodumos HO.A.
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Pabowas mnporpamma AMCIUIUIMHBI pa3zpaboTaHa B cooTBeTcTBUU ¢ DenepanbHbIM
roCy/IapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM BBICIIETO OOpPa30BaHMSI — CIELHUATIUTET 110
cneuuanbHocTd 23.05.05 Cucrembl oOecriedeHus: JBHKEHUS TOE3[0B, YTBEPXKIECHHBIM IMPHUKA30M
MunucrtepcTBa oOpazoBanus U Hayku Poccuiickoit @eaepanmu ot 27.03.2018 1. Ne 217.

[IporpamMmy coctaBui:

K. 0.-M.H., TOIIEHT M. B. Crpuxapsb

Pabouast mporpamMma paccMOTpeHa 1 000peHa IS UCIIOIb30BaHMsI B Y4EOHOM IMpoIecce Ha
3acenanuu kageapsl «lIpukmagHas MexaHuKa 1 MaTeMaTHKay, IPOTOKOJI OT «12» mas 2023 r Ne 9.

3aB. kadeapoi, K..-M.H., JOIEHT H.B. Ilemkos

COI'JTACOBAHO

Kadenpa «dnekrpocHabxeHnE», TPOTOKOI 0T «15» mas 2023 1. Ne 35.

3aB. kadeapoi, K.T.H., TOLEHT C.A. Oununnos



1 LIEJIA U 3AJAYM JUCOUTLIMHBI

1.1 Hean npenogaBaHust QM CIUIINHbBI

1 (hopMupoBaHre y 0OYJAIOMIMXCS METOIOJIOTHYECKOro (pyHIaMeHTa Uil aHaim3a MPOOJEMHBIX CHUTyalluid Ha
OCHOBE CHCTEMHOT'0 OAX0J1a

) (opMupoBaHre W pa3BUTHE y OOYyYArOIIUXCA CIIOCOOHOCTEH pemaTb WHXCHEPHBIE 3aJadl C IOMOIIBIO
MaTeMaTHYeCKUX METOJIOB

1.2 3agaun JMCUMIIHHEI

1 06y‘-I€HI/Ie MATEMATHICCKUM METOAaM U MOJCIISIM, HABBIKaAM PECIICHUA MaTCMAaTHICCKNUX 3a1a49

CbOpMI/IpOBaHI/IC yMeHI/Iﬁ 1 HAaBBIKOB MPUMEHATH MATEMATUICCKUE METOABI 1 MOJCIIN IIPU OIMMCAaHWU, aHAJIN3EC U
PCHICHUM MPAKTUYCCKUX 3a1a4

1.3 ]_leJIb BOCIIMTAHUSA U 3aJa4YH BOCIIUTATEJIbHOM paﬁOTl)I B paMKaXx ITHCUHMILIMHBI

Haquo-06pa3OBaTenLHoe BOCITMTAaHUC 06yanOHII/IXCH

L[e.l'[b Hay‘IHO-O6pa3OBaTeJ'ILHOFO BOCIIMTaHHUA — CO3JaHUC yCJ'IOBI/Iﬁ AJig peajindaiuu Haqu0-06pa3OBaTem>H0r0
IoTéHIuaaa o6yqa}ou11/1xca B (bopMe HaCTaBHUYCCTBA, ThBIOTOPCTBA, HAYYHOI'O TBOPUCCTBA.

Iens nocTuraercs no Mepe peleHus B €IMHCTBE CIEAYIOIIUX 3a4au:

— (hopMHpPOBAHUE CUCTEMHOI'0 M KPUTHYECKOTO MBIIUICHUS, MOTHBAIIMK K 00YUEHHIO, Pa3BUTHE MHTEpeca K TBOPUYECKOI
Hay4YHOU JIeATEIbHOCTH;

— CO3JaHHWEe B CTYACHYECKOH cpeme aTtMocdepsl B3aUMHON TpeOOBATEIBHOCTH K OBIAICHUIO 3HAHISMH, YMCHHSIMU U
HaBbIKaMU;

— TOMYJISIpU3AIHsI HAYYHBIX 3HAHUHA Cpean 00yJaromnxcs;

— COJICHCTBUE MOBBIILIEHUIO IPUBJIEKATEILHOCTU HAYKH, MOAJIEPIKKA HAYUHO-TEXHUYECKOTO TBOPUECTBA;

— CO3IaHWE YCIOBHU IJIsI MOJYYCHHS OOYYAIOMIMMHUCS TOCTOBEPHOH WH(POpPMAIMH O TEPEJOBBIX IOCTHKCHUSIX U
OTKPBITHSX MUPOBOI M OTEYECTBEHHOW HAYKH, MOBBIILICHNS 3aMHTEPECOBAHHOCTH B HAYYHBIX TIO3HAHUSIX 00 yCTpOHCTBE
MHpa U 00LIeCTBa;

— COBEpILEHCTBOBAHNE OPraHM3aLUH U IUIAHKPOBAHMS CAMOCTOSTENBHON paboThl 00y4JaroIuXcs Kak 00pa3oBaTeIbHOM
TEXHOJIOTUH (POPMHUPOBAHUS OYAYILETo CIEeHaINCTa MyTeM HHIUBUAYaJIbHOM O3HABATENILHOM U HCCIIEI0BATENBCKOI
JIESITEJIBHOCTH

[TpodeccroHambHO-TPYIO0BOE BOCITUTAHHE 00YUYAFOIIHXCSI

Ienp mpodeccHoHaNbHO-TPYIOBOTO BOCHHMTAHHS — (POPMHUPOBAHUE Y OOYUAIONIMXCS OCO3HAHHOW MpPOQecCHOHATBHOMN
Opu€HTAlUM, TMMOHUMAHUA O6HleCTBeHHOFO CMBICJIa TpyJda W 3HAYUMOCTU €ro Jid ce6$1 JIMYHO, OTBCTCTBCHHOIO,
CO3HATENBHOTO M TBOPYECKOTO OTHOINEHHS K Oymymied aesTelbHOCTH, NPO(ecCHOHANLHON STHKH, CIOCOGHOCTH
NPEBUIETh W3MEHEHHs, KOTOPbIE MOTYT BO3HHKHYTH B MPO()ECCHOHAIBHOW JEATENBHOCTH, U YMEHUIO paboTath B
W3MEHEHHBIX, BHOBb CO3/IAaHHBIX YCIOBHAX TPY/IA.

Lenp gocTUraercs mo Mepe perieHnus B €INHCTBE CICAYIONINX 3a/1a4:

— (popMHpOBaHUE CO3HATEIEHOTO OTHOIICHHS K BEIOpaHHOU TIpodeccu;

— BOCIHMTaHHE YECTH, TOPJOCTH, JIIOOBU K NPO(ECCHH, CO3HATEIBHOIO OTHOIIEHHS K MNPO(ecCHOHAIBLHOMY MAOJTY,
MMOHMMAEeMOMY KaK JIMYHasi OTBETCTBEHHOCTh U 005S3aHHOCTB;

— (popmupoBaHKe NICUX0JIOTUH NpodeccroHaa;

— (opmupoBanue MpoGeCCHOHATBHOMN KYIBTYPhI, 3ITUKU MPOPECCHOHATLHOTO OOIICHUS;

— (hopMHUpOBaHHE COIUAIILHON KOMIETEHTHOCTH U JPYTHe 3a7aud, CBA3aHHBIE C UMHUKEM MPOGECCHH U aBTOPUTETOM
TPAHCIOPTHOM OTpaciIu

DKOJIOTHYECKOE BOCIIUTAHUE 06yqaloumxc;{

Llens 5KOJIOTHYECKOTO BOCIUTAHHS — (POPMUPOBAHHE OTBETCTBEHHOTO OTHOIICHWS K OKpY’KaloLled cpene, KOTopoe
CTpouTCs Ha 0a3e HKOJOTMYECKOro CO3HAHWS, YTO IPEJIoJiaraeT CoOJ0IeHHe HPAaBCTBEHHBIX U IPABOBBIX MPHUHIIMIIOB
MPUPOJONOIb30BAHUS M IPONAraHay HAEH ero ONTHMH3ALUHU, AaKTUBHYIO IEATENbHOCTh MO HU3YyYEHHIO U OXpaHe
TIPUPOJIBL.

Henp nocturaeTcs no Mepe peleHus B €IMHCTBE CIEAYIOIINX 3aay:

— Pa3BUTHE PKOJIOTHUECKOTO CO3HAHUS H YCTOHIMBOTO SKOJIOTHUECKOTO TIOBE/ICHUST;

— (¢opMUpOBaHHE YMEHUH W HABBIKOB Pa3yMHOTO MPHUPOJIOTOIH30BAHUS, HETEPIIMMOTO OTHOIIEHHUS K JEHCTBHSM,
TIPUHOCSTITM BpPE]] 3KOJIOTHH;

— MPHOOPETEHHNE OMBITA YKOJIOTO-HAMPABICHHON JACSITETLHOCTH;

— CTaHOBJICHWE W Pa3BUTHE y OOYYAIOMIMXCS DKOJOTHYECKOW KYJIbTYPHI, OCpEXKHOTO OTHOIICHHS K POJHON 3emile,
MIPUPOAHEIM OoraTtcTBaM Poccuy W Mmpa, MOHUMAHHME BIUSHUS COIUAIBHO-DKOHOMHUYECKUX MPOIECCOB HA COCTOSHHE
MIPUPOAHON U COLIMANILHOM Cpelbl;

— (opmupoBaHHe y 00y4YarOIIUXCS IKOJOTHYSCKOW KApTHHBI MHpPA, Pa3BHTHE y HUX CTPEMIICHHS Oepedb M OXPaHSTh
Npupoay;

— pPa3BUTHE IKOJIOTMUECKOI0 CO3HAHMSI, MUPOBO33PEHUS U YCTOMUMBOIO HKOJIOTUYECKOTO MOBEIECHHS




2 MECTO JUMCIMIIVIMHBI B CTPYKTYPE OIIOII

Bbiox/gacte OITOIT | brox 1. ductmmmunas! (Moxynn) / O6s3aTenbHas 4acTh

2.1 TpeGoBaHus K NpeABAPUTEILHON MOAr0TOBKE 00y4YalonIerocs

| Jucnnmmaa 51.0.07 MaremaTnka n3ydaeTcs Ha HA9aJIbHOM 3Tane (opMupoBaHHs KOMIIETCHIINN

2.2 TuCUMITHHBI M MPAKTHKH, U1 KOTOPBIX H3yYeHHe JaHHOH THCIHMIIIUHBI
He00X0IMMO KaK MpeaiiecTBYoIee

b1.0.13 MaremaTtndyeckoe MOIEITHPOBAHIE CHCTEM H ITPOIIECCOB

b1.0.14 NmxeHepHast YKOJIOTH

B1.0.39 Cucrema MeHEHKMEHTA KaueCcTBa

51.0.41 Teopust aBTOMaTH4ECKOTO YIPABICHHUS

b51.0.48 KananooOpasyromnue ycTpoiicTBa aBTOMaTHKH, TEIICMEXaHUKH U CBSI3H

®TJI.01 Jloruka

N[NNI

B53.01(/1) BeimomHeHAEE BBHITYCKHOM KBAIU(UKAIIMOHHON paboThI

3 IINTAHUPYEMBIE PE3YJBTATBIOBYYEHMUSA 11O JAUCHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSMMU K PE3YJIBTATAM OCBOEHUA
OBPA30BATEJIbHOM IIPOT'PAMMBI

Koa n HaumeHoBaHue

KOMIIETCHIIMHA

Koa u HauMeHoBaHue
HHIUKATOPA

JAOCTHIKCHHUS KOMIICTCHIIMHA

Ilnanupyemble pe3yJibTaThl 00y4eHUst

VK-1. Criocoben
OCYIIECTBIISTH
KpUTUYECKUH aHaIu3
MPOOJIEMHBIX CUTYalni
Ha OCHOBE CUCTEMHOTO
[0JIX0/1a, BEIpabaThHIBATh
CTpaTeruio AeCTBUM

VYK-1.1. Ananusupyer
MPOOJIIEMHYIO CUTYAIUIO
(3amady) U BeIIEISIET €
6a30BbIe COCTaBIIAIOLIHE.
PaccmarpuBaer pasnuyHbie
BapUaHTLI PCHICHUA
MpoOJIEMHON CUTYyaIN
(3amaum), pazpabaTbIBacT
ITOPUTMBI X peaTH3aliN

3HaTh: METOAOJIOTUIO CUCTEMHOI'0 MoAxXoda, MNPUHIIUIILI
pa3paboTKH ITaHa BBINOJIHEHHS MPOEKTa (peIIeHus 3a1auu) B
chepe npodecCHoHATLHON IEATEILHOCTH Ha BCEX €ro ITamax

YMeTh: pemiaTth 3a1aud, TPEOYIONUE HABBIKOB a0CTPAKTHOTO
MBIIIJICHUS, pa3pa6aTbIBaTl) IJIaH BBINOJIHCHUA TPOCKTa B
chepe mpodeccCHOHATBHON eATEABHOCTH, MPEeIyCMaTpUBas
poOJIEMHBIE CUTYAIIMH M PUCKU

Baagern: MeTomamMu aHaium3a H CHHTC3a, MCTOdaMU
TJIAaHUPOBAHU U BBIIIOJIHCHUSA IIPOCKTOB (peH.IeHI/IiI 3a/:[aq1/1) B
YCJIOBHUAX HCOMPEACICHHOCTH, OCYLICCTBIIAA PYKOBOACTBO
IIPOCKTOM (HO,I[,I[Gp)KI/IBaH BBITIIOJTHCHHUE HpOeKTa)

OIIK-1. Cocoben
pelarh HHXEHEePHbIE
3a7a44 B
npodeccHOHAILHON
NESITENBLHOCTH C
HCIOJIB30BAHUEM
METO/I0B €CTECTBEHHBIX

HayK, MaTeMaTu4€CKoro
aHaJIM3a u
MOACINPOBAHUA

OIIK-1.4. 3HaeT OCHOBEI
BBICIIICH MATEMATHKH,
croco0eH MPeICTaBUTh
MaTeMaTHYECKOE OIMCaHue
MPOIIECCOB, UCTIOJIE3YET
HaBBIKA MAaTEMAaTHUIECKOTO
OTIMICAHUS MOJICITUPYEMOTO

3HaTh: OCHOBHBIC  OIIPpEACIICHUA U  IOHATHSA, HUMETH
NpeACTaBJIICHUE O MATEMATHYCCKUX METOAaX, MPUMCHIACMbIX
JUI pCIICHUSI TBOPYCCKUX (I/ICCJ’IGZ[OBEITSJ'ILCKI/IX) 3a1a4

YMeTh: OLCHUBATL pa3/IMYHbIC METOAbI PCIICHUA 3a4a4 U
BLI6I/IpaTL OITHMAaJIbHBIA METO/

3a1a4

nporecca (00beKTa) ast
peHICHUA MHKCHEPHBIX

Baaners: OCHOBHBIMH TEepMUHAMH, TOHATHIMH,
ONIPEACICHUSMU  pa3lejoB  MaTeMaTHKH;  KOPPEKTHO
MNpeACTaBIATL 3HAHUS B MaTeMaTHYECKON cbopMe; 3aIllMChIBATh
MaTeMaTHYeCKYI0 MOCTaHOBKY TEKCTOBO 3a7a4y;
3allMCbIBaTh PE3YJILTAThI HpOBeI[éHHI)IX I/ICCJ'IC}:[OBaHI/Iﬁ B
TEepMUHAX NPEIMETHOH 0b1acTu

4 CTPYKTYPA U COAEPKAHUE JNCHUIIJIMHBI

OuHnas ¢popma 3aounas gopma *Kon
P Pl Jlex IIp | JIad CpP ceccHst Jlex IIp JIab Cp
KOMIIETEeHIIMH
. 1/ YK-1.1,
1.0 Pazpnen 1. Jluneiinas anaredpa 1 4 8 0 12 R 2 2 0 20 ONK-1.4
Tema 1. Marpuupl. Omnepanun
1.1 HaJl MaTpullaMH, UX CBOMCTBa. I I 5 2 1/ | | 4 OIK-1.4
Omnpenenurent, BBIUHCIICHHE, 3UMHSISE
CBOICTBa onpeaenuTenei
Tema 2. OOparHas MaTpuna.
Panr MaTpUIIBL. BazucHbiit
12 MHHOP. DKBUBaJICHTHBIC | 1 9 5 1/ 5 OTTK-1 4
npeobpasoBanusi MaTpui. J[Ba SUMHSIS
crnocoba  OMpeAeNeHHs paHra
MaTpHIBI




4 CTPYKTYPA U COAEPKXAHUE JUCHUITJIMHBI

OuHas ¢popma 3aounas gopma *Kon
HaunmMenoBaHue pa3jeJioB, TeM Yacel Yacsel HHMKATOpa
Kon U BHJIOB PaGoThI Cemectp Kype/ JOCTH/KEHUS
Jex | Hp | JIad Cp ceccust Jex p JIab Cp
KOMIIeTEeHIHH
Tema 3. Cucrembl JIMHEHHBIX
anrebpanveckux ypaBHEHHIL.
OcHoBHble mOHATHA. Teopema 1
1.3 Kponekepa — Kanemu. MeTOﬂfl 1 2 2 2 SMHSIS 1 1 4 YK-1.1
pellleHus] CHCTEM YypaBHEHMIA:
merog I'aycca, meron Kpamepa,
MaTpPUYHBIA METOJ
Tema 4. CoGcTBEeHHbBIE 3HAUEHUS U
14 U BEKTOppl MaTpul. Pemenue 1 2 2 2 VK-1.1
3UMHSIS
OJTHOPOJHBIX CUCTEM
VK-1.1,
1.5 Brinmonnenue PI'P 1 1 4 OTIK-1.4
1.6 Brlnonnenue KOHTPOJILHOM 1/ 3 VK-1.1,
) pabotsl 1 3UMHSS OIIK-1.4
2.0 | Pasxex 2. Bekropmas anredpa 1 2 | 4| o 7 1 1 1 0 12 YK-11,
/3uMHSS OIIK-14
Tema 5. JleticTBus HaJl
BEKTOPAaMH B F€OMETPHYECKOU U
KOOPIHHATHON thopmax.
IIpoekuust BekTOpa Ha OCh.
Juna BEKTOpa u U
2.1 HAaIpaBJIsOIIUe KOCHHYCBI. 1 2 4 4 1 1 6 YK-1.1
CkasipHOE NIPOU3BEICHHUE. SHMHIA
Bekropnoe u CMEIIAHHOE
IPOU3BEACHUS BEKTOPOB,
CBOIICTBa, BEIYHCIICHHE,
HPUIIOKEHHS
VK-1.1,
2.2 Brimonnenue PT'P 1 1 3 OIK-1.4
23 Brlnonnenue KOHTPOJIBHOM 1/ 6 VK-1.1,
) paborsi 1 3UMHSIS OIIK-1.4
3.0 Pasnen 3. AmnaauTmyeckas 1 6 12 0 16 1/ 1 1 0 28 YK-1.1,
reoMeTpust 3HMHSAS OIIK-1.4
Tema 6. Ilpocreiimue 3amaun
aHAJINTHYECKOMN TEOMETPHH. U
3.1 OOmmue noHsATHs 00 ypaBHEHHUSIX 1 2 2 2 1 1 4 OIIK-1.4
JMHUU W TIOBepXHOCTH. [lpsmast SHMHIA
Ha IJIOCKOCTU
Tema 7. IInockocTs U mpsimasi B
32 TIPOCTPAHCTBE. B3aumnuoe I 5 9 5 1/ 4 OIK-1.4
pacmoiokeHHe — IPSMBIX U 3UMHSS
IJIOCKOCTEH B IPOCTPAHCTBE
Tema 8. Kpuele BTOpOro
HOPSIZIKA: OKPYXKHOCTb, OJUIHIIC, U
33 runepbona, — mapaboma.  Mx 1 1 2 2 4 VK-1.1
reoMeTpHYecKie CBOMCTBA U SHMHIA
ypaBHEHHs
Tema 9. Ilumusapuueckue u
34 KOHUYECKUE TTOBEPXHOCTH. 1 2 5 1/ 4 VK-1.1
IToBepxnocTu BpAILCHHS. 3UMHSS
TIoBEepXHOCTH BTOPOTO IOPSIAKA
Tema 10. KommiekcHble uncna B
anredpanyecKou,
TPUTOHOMETPUYECKON u
35 MOKa3aTeNbHOI tdopmax. 1 1 4 4 1/ 4 OITK-1 4
Kommnexcusie qncIa B 3UMHSS
anreOpanveckoi,
TPUTOHOMETPUUECKON u
MoKa3aTenbHON popmax
YK-1.1,
3.6 Brmonuenne PI'P 1 1 4 OIK-1.4
37 Brinonnenue KOHTPOJIBHO# 1/ 3 VK-1.1,
B paboTts! 1 3UMHSS OIIK-1.4
Pazpen 4. Bpenenue B
4.0 MaTeMaTHYeCKHii 1 2 4 0 8 SHI\:I/-ISISI 2 2 0 12 (;Il‘llcl-cl.llzt
aHAJIN3
Tema 11. DnemeHTH TEOpHHU
GbyHKIHMA. Knaccuduxanus
a1 byHKIMA. XapziKTepucn/nca 1 5 5 5 1/ 1 1 4 OTK-1.4
noBesieHuss (QyHKIMH, TpadukH, 3UMHSISI
pa3iIuYHbIe  CIOCOOBI  3aIaHus
JIMHHUI




4 CTPYKTYPA U COAEPKXAHUE JUCHUITJIMHBI

OuHas ¢popma 3aounas gopma *Kon
HaunmMenoBaHue pa3jeJioB, TeM Yacsel Yacsel HHMKATOpa
Kon U BHJIOB PaGoThI Cemectp Kype/ JOCTH/KEHUS
Jex | Hp | JIad Cp ceccust Jex p JIab Cp
KOMIIeTEeHIHH
Tema 12. Ipenen
H0CJIE0BATEIbHOCTU u
(yHKIUH, CBOICTBa IIpEENoB.
49 3amMeuaresbHbIe MIPEAEIbL. 1 2 4 1/ 1 1 4 VK-1.1
Acumnrotel.  HemnpepblBHOCTH 3UMHSIS
G$yHKIHH. Krnaccuduxamms
TOYEK  pa3phbiBa. CaoiicTBa
HENpPEPBIBHBIX (DYHKIHH
VK-1.1,
4.3 Beinonnenue PI'P 1 1 2 OTK-1 4
44 Beinonnenne KOHTPOJIbHOM 1/ 4 YK-1.1,
) pabotsl 1 3UMHSS OIIK-1.4
Pazpen S. Tuddepenunannnoe v VK-1.1
. 1,
5.0 uewmcienue ynxnun onnoi 1 3 6 0 14 N 2 2 0 20 OTIK-1.4
nepeMeHHoil
Tema 13. IpousBoanas
(YHKIUH, ee TeOMETPUUECKHH 1
MexaHuueckuid cmbici. IlpaBuna
nuddepeHuupoBaHus  QYHKIHA. T
5.1 Tabmuna TIPOU3BOJIHBIX. 1 2 4 4 2 2 6 YK-1.1
3UMHSISt
IIpousBonHbIE BBICIIIHX
MIOPSI/IKOB. Nubdepentman
¢ynknun. CMbIc M CBOWCTBa
nuddepeHnnanon
Tema 14. [pubnnxeHusie
BBIYHCIICHUS c TIOMOIIBIO
nuddepeHpana. OcHOBHBIE
Teopembl b PepeHIHaTEHOr0
50 ucuncienus. Gopmyna Teitnopa. 1 1 5 6 1/ 6 OITK-1.4
IIpumeneHne mpPOU3BOAHBIX K 3UMHSSA
UCCIIeJOBAHHIO MOBEIEHUS
(yHKIMIA. Haunbonsmee u
HauMEHbIIee 3HaYeHNs. QYHKINH
Ha OTpe3Ke
VK-1.1,
5.3 Beimonnenue PI'P 1 1 4 OIK-1 4
54 Brimonnenune KOHTPOJIBHOM 1 8 VK-1.1,
) paboTH! | /3UMHSIS OIIK-1.4
®dopma TIPOMEXYTOYHOU 1 ) 1 4 VK-1.1,
aTTeCTallMy — 3a4eT /3UMHSIS OIIK-1.4
Pazpen 6. HHTerpaibHoe v VK-1.1
o -1.1,
6.0 HeqncIenne GyHkuuu ogHoI 2 14 14 0 16 eTHsISE 4 4 0 48 ONK-1.4
nepeMeHHOii
Tema 15.  TlepBooOpa3sHasi.
Heomnpenenennsiit  uHTErpan u U
6.1 ero CBOJCTBA. Tabmmma 2 2 2 2 2 2 6 OIIK-1.4
JIETHSIS
uHTerpanoB. OCHOBHbBIE METOABI
HHTETPUPOBAHUS
6.2 Tema  16. I/IHTeFPPIpOBaHI/Ie 5 5 5 5 1/ 6 OITK-1.4
palLHOHATBHBIX Apobeit JIETHSIS
Tema 17. HurerpupoBanne
TPUTOHOMETPUIECKUX U
6.3 BBIPAYKCHUIH, YHHBEpCallbHas 2 2 2 2 6 OIIK-1.4
JIeTHSSA
TPUTOHOMETpUYECKast
MIOJICTAaHOBKA
Tema 18.  UHrerpupoBaHue 1y
6.4 HEKOTOPBIX  HMPPalMOHAJILHBIX 2 2 2 2 6 OIIK-1.4
o JIETHSS
BBIpOKCHHI
Tema 19. OnpeneneHHsbIi U
6.5 UHTErpaja, €ero CBOWCTBA M 2 2 2 2 2 2 6 YK-1.1
JIETHSIS
BBIYUCIICHHE
Tema  20. Hecob6cTBennsie U
6.6 MHTErpajibl, HX CBOHCTBA U 2 2 2 2 6 YK-1.1
JIETHSS
BBIYHCIICHHE
6.7 Tema 21. Ipunoxenus 5 5 5 5 1/ 6 OITK-1 4
MHTErPATHEHOTO HCYHCIICHHS JICTHSISI
YK-1.1,
6.8 Brmonuenue PI'P 2 2 2 OTTK-1 4
6.9 Brinonnenue KOHTPOJIBHO# 1/ 6 VK-1.1,
) paboTsI 2 JICTHSISI OIIK-1.4
70 Paznen 7. DyHKUUH 5 4 4 0 6 1/ 2 2 0 18 YK-1.1,
HECKOJIbKHX IepeMeHHbIX JIeTHsst OIIK-14




4 CTPYKTYPA U COAEPKXAHUE JUCHUITJIMHBI

OuHas ¢popma 3aounas gopma *Kon
HaumeHoBaHue pa3iesnos, TeM Yacel Yacsel HHMKATOpa
Kon U BHJIOB PaGoThI Cemectp Kype/ JOCTH/KEHUS
Jex | Hp | JIad Cp ceccust Jex p JIab Cp
KOMIIeTeHIHH
Tema 22. OyHKUMHM HECKOJIBKUX
MIEPEMEHHBIX. Ipenern,
HENPEePHIBHOCTH dyHKIHH
71 HECKOJIbKHX MIEPEMEHHBIX. 2 2 5 2 1/ 2 2 6 VK-1.1
YacTHble HIPOMU3BOJHBIE JICTHSIS
¢$yHKIUH HECKOJIBKHX
[IePEMEHHBIX, TMIOJIHBIN
nudepenman
Tema 23. DxcTpeMyMbl QyHKIUH
JBYX HePEMEHHBIX,
HEOOXO/IMMbIE M JIOCTATOYHBIC
79 YCIIOBHUS CYIECTBOBAHMS 5 5 5 5 1/ 6 OITK-1.4
3KCTpeMyMa. VYcnoBHslit JICTHSIS
skcTpemyM.  Haumenbmiee u
HauOoJbIIee 3HAYCHUS QYHKIHN
B 3aMKHYTO# 001acTH
YK-1.1,
7.3 Beimonnenue PI'P 3 2 2 OTIK-1 4
74 Brinonnenue KOHTPOJIBHOM 1/ 6 VK-1.1,
) pabotsl 3 JICTHSISI OIIK-1.4
Pa3nen 8. HuTerpainnoe
HCYHC/IEHHe GyHkuun v VEK-1.1,
8.0 HECKOJbKHX nepeMeHHbIX. 2 16 16 0 18 2 2 0 40
N JIeTHAS OIIK-1.4
BekTopHbIii aHAIH3 "
3J1eMeHThI TEOPHH MOJIs
Tema 24. OO6mas  cxema
[OCTPOGHUS. ~ MHTErpajia 1o U
8.1 obmactu. ['eomerpuyeckuii u 2 2 2 2 6 YK-1.1
. JIETHSS
MEXaHHYECKUH CMBICIL.
OcHOBHBIE CBOHCTBA
Tema 25. Bpluucnenue T
8.2 IIPUJIOKEHUS KpaTHBIX 2 2 2 2 2 2 4 VK-1.1
JIETHSS
HHTErpajos
83 Tema 26. 3amMeHa IEpEMEHHBIX B 9 9 5 5 1/ 6 OIK-1.4
KpaTHBIX HHTErpagax JICTHSIS
34 Tema 27. KpuBonuneiinbie 2 2 5 5 1/ 6 VK-1.1
HMHTETpaJIbl JICTHSIS
Tema  28.  IloBepXHOCTHBIE U
8.5 UHTErPabL. ITnomans 2 2 2 2 neTHSS 6 VK-1.1
TIOBEPXHOCTH
Tema 29. DneMeHTH BEKTOPHOTO U
8.6 aHaIM3a. dopmyna 2 4 4 4 4 YK-1.1
JIETHSIS
OcTporpaickoro
37 Tema 30. DneMeHTbI BEKTOPHOTO 2 2 5 5 1/ 2 VK-1.1
nosst. Popmyna Crokca JIETHSISI
8.8 | Bomonnenne PI'P 3 2 2 YKL,
. BITOJHEHN OIK-1 4
8.9 Brimonnenune KOHTPOJIBHOM 1/ 6 VK-1.1,
) pabotsl 3 JICTHSIS OIIK-14
dopma MIPOMEKYTOUHOH 9 36 1/nernsis 18
aTTECTAIUH — DK3aMeH
Pa3nen 9.
2/ YK-1.1,
9.0 Juddepennmanbubie 3 10 10 0 12 [ 2 2 0 28 OTTK-1.4
YPABHEHHSI U CHCTEMbI
Tema 31. 3agaun, npuBOASILIIAE K
g depeHaTbHEIM
YpaBHEHHSIM. OcHOBHBIE 2/
9.1 TIOHSITUS TEOPUH 3 2 2 2 2 2 4 YK-1.1
. 3UMHSS
¢ depeHnnanbHbIX ypaBHEHNH
Jinddepennnansable ypaBHEHHUS
IEPBOTO MOPsIAKa
Tema 32 Jnddepenunansasie
YpaBHEHHsI BBICHIHX IOPSIKOB.
99 YpaBHeHwus, JIOMYCKAIOIIne 3 5 5 5 2/ 4 OTIK-1.4
NOHWKeHNe Topsiaka. Oobmas 3UMHSIS
TeopHs JIMHEHHBIX
mddepeHnnanbHbIX ypaBHEHUI




4 CTPYKTYPA U COAEPKXAHUE JUCHUITJIMHBI

OuHas ¢popma 3aounas gopma *Kon
HaunmMenoBaHue pa3jeJioB, TeM Yacsel Yacsel HHMKATOpa
Kon U BHJIOB PaGoThI Cemectp Kype/ JOCTH/KEHUS
Jex | Hp | JIad Cp ceccust Jex p JIab Cp
KOMIIeTEeHIHH
Tema 33. Jluneiinsie
OJTHOPO/IHBIE
i depeHanIbHble  ypaBHEHUS
c TIOCTOSIHHBIMU o
9.3 kodpdunnenramu.  JluneitHsie 3 2 2 2 4 OIIK-1.4
3UMHSIS
HEOJJHOPO/IHBIE
nuddepeHIranbHble  ypaBHEHUS
N-ro Mopsfka C HOCTOSHHBIMU
k03 dHueHTaMU
Tema 34. Crpykrypa obuero
peuwienus.  Meroq — Bapuanuu
MPOU3BOJIBHBIX MIOCTOSTHHBIX
(meron  Jlarpamxka). Meron
HeoInpe/eIeHHbIX 2/
o4 KOO((PUIUEHTOB  HAXOXKICHUS 3 2 2 2 3UMHSIS 4 OMK-1.4
YacTHOIO peLIeHHs JIMHEHHBIX
HEOJHOPOIHBIX
i depeHaIbHEIX YpaBHEHHI
CO CIIELMAIBHOM NPaBOi YacThIO
Tema 35. Cucremsl 2/
93 T hepeHIaIbHEIX YpaBHSHIH 3 2 2 2 3HMHSS 6 VK-1.1
YK-1.1,
9.6 Boinonnenue PI'P 4 3 2 OTIK-1.4
97 Brinonnenune KOHTPOJIbHOU 2/ 6 VK-1.1,
) pabortsl 4 3UMHSISI OIIK-1.4
Paznen 10. UYwmciaoBbie u 2/ YK-1.1,
10.0 (yHKIHOHANBHBIE PS/IBI 3 12 12 0 14 3UMHSSA 2 2 0 28 OIIK-14
Tema 36. OneMeHTbI
(YHKIMOHAIBHOTO aHaJmM3a.
YucnoBble  psibl, OCHOBHbIE 2/
10.1 MTOHSATHS. JloctaTouHbie 3 2 2 2 3UMHSIS 2 2 4 OTIK-1.4
HPU3HAKU CXOAUMOCTH
3HAKOIOJIOXKHUTENbHBIX PSAIOB
Tema 37. 3nHakouepemyouIne
101 psanel.  IlpmsnHak  JleliOHwmma. 3 2 5 5 2/ 4 OTK-1.4
’ AbcomoTHas " yCJIOBHas 3UMHSIS ’
CXOAUMOCTB
Tema 38. DyHKIHOHAIBHBIE
HOCIIEA0OBATEIBHOCTU M PSIIBL 9/
10.2 | Crenennsle psanel. MHTepBan u 3 2 2 2 4 VK-1.1
3UMHSISI
00JIaCTh CXOAUMOCTH CTETIEHHBIX
psLIOB
Tema 39. Pang Teiinopa u
Maknopena. Pasnoxenne 2/
10.3 | ¢yHkumit B crTemneHHbIE pPAIbI. 3 2 2 2 4 YK-1.1
TIpuMeHeHUsT CTENEHHBIX PSIOB SHMHIA
B NIPUOIDKEHHBIX BBIYHCICHHUSX
Tema  40. TapmoHHYeCKHH
104 aHamm3. Psagsr Oypee.  Psnsl 3 5 5 5 2/ 4 VK-1.1
: ®ypbe s YETHBIX, HEYETHBIX 3UMHSIS '
(dyHKIHHA
Tema 41. Paznoxxenune 2/
10.5 | nenepuogmueckux ¢QyHKIMA B 3 2 2 2 P 4 YK-1.1
psan Pypoe
YK-1.1,
10.6 | Bomonnenue PI'P 4 3 2 OIK-1.4
107 Brimonnenne KOHTPOJILHOM 2/ 4 VK-1.1,
) pabortsl 4 3UMHSISI OIIK-1.4
11.0 Paznen 11. Teopm] q)ynlcunii 3 6 6 1 6 2/ 2 2 0 16 YK-1.1,
KOMILIEKCHOIi nepeMeHHOit 3UMHSAS OIIK-14
Tema 42. DyHKIMN
KOMIIIEKCHOTO ~ TI€PEMEHHOTO.
Ilpenen,  HempepeIBHOCTH U 5/
11.1 | muddepenuupyemocts GyHKIHH 3 2 2 2 R 2 2 4 OIIK-1.4
KOMIIIEKCHOTO ~ TI€PEMEHHOTO.
VYenous AQHAIUTHIHOCTH
(dyHKIHH
Tema 43. HurerpanbHele
TeopeMbl u  Qopmynsl  Komm. 2/
1.2 M3onupoBanHble 0COOBIE TOYKH 3 2 2 ! 3UMHSAS 4 OMK-1.4
1 UX KJIaccU(pUKamus




4 CTPYKTYPA U COAEPKXAHUE JUCHUITJIMHBI

OuHas ¢popma 3aounas gopma *Kon
HaunmMenoBaHue pa3jeJioB, TeM Yacel Yacsel HHMKATOpa
Kon U BUI0B padoThl Cemectp Kype/ JOCTHIKEHU S
Jex | Hp | JIad Cp ceccust Jex p JIab Cp
KOMIIeTEeHIHH
Tema 44. Boruersl. Beruncnenue
BBIYETOB OTHOCHUTEIBLHO
11,3 | MOTOCOB pasTMYHLIX TOPAIKOB, 3 2 5 1 2/ 4 VK-1.1
HEYCTPaHHUMOH  OCOOCHHOCTH. 3UMHSSA
Bbluncnenue  uHTErpaioB ¢
MOMOIIBIO BEIYETOB
VK-1.1,
11.4 | Bomonnenue PI'P 4 3 2 OIK-1.4
115 Beinonnenne KOHTPOJIBHOM 2/ 4 YK-1.1,
) pabotsl 4 3UMHSISI OIIK-1.4
12.0 Pa3nen 12. Onepanuonnoe 3 6 6 0 3 2/ 0 0 0 24 YK-1.1,
HCYHCIeHHe 3HMHSIS OIIK-1.4
Tema 45. IlpeoGpa3oBanue
121 Jlanmaca, ero cBoiictBa. Kiacce 3 5 5 5 2/ 6 VE-1.1
OpHMTHHAJIOB. Knacc 3UMHSIS
n300pakeHU I
Tema 46. OCHOBHBIE TEOPEMBI
122 OIEPaIOHHOTO HMCYHCIICHHUS. 3 2 5 5 2/ 6 VK-1.1
Croco06bl BOCCTaHOBJICHUS 3UMHSASA
OPHUIUHAJIOB 10 H300PAKEHUIO
Tema 47. Pemenue
nudbepeHIHaTbHbIX YPaBHEHHI 2
12.3 | u cucrems! nu¢pdepeHHaIbHBIX 3 2 2 2 N 6 VK-1.1
YpaBHEHH OIEepaMOHHBIM
METOJIOM
YK-1.1,
12.4 | Bwmonnenue PI'P 4 3 2 OIK-1.4
12,5 Brinonnenue KOHTPOJIBHOM 2/ 6 VYK-1.1,
) paboTsl 4 3UMHSS OIIK-1.4
dopma MIPOMEXYTOYHOU 3 36 2/ 13 YK-1.1,
aTTecTallMu — 9K3aMeH 3UMHSS OIIK-1.4
13.0 Paznen 13.00cﬂom>1 4 4 4 0 6 2/ 0 2 0 20 YK-1.1,
JHCKPETHOH MAaTeMAaTHKH JeTHSASA OIIK-1.4
Tema 48. DieMeHTHI TUCKPETHOH
131 | Maremaruku: KOMOHMHATOpHKa, 4 2 5 5 2/ 5 6 OTK-1.4
JJIEMEHTHl TEOPHH MHOXECTB, JIETHSIS
ayreOpa JTOTHKH
132 Tema 49. DneMeHTHI AUCKPETHON 4 2 5 5 2/ 6 OTK-1.4
MaTeMaTHKH: TeopHs rpados. JICTHSIS
VK-1.1,
13.3 | Bomonnenne PI'P 5 4 2 OIK-1.4
13.4 Brmonnenne KOHTPOJILHON 2/ 8 VYK-1.1,
) pabotsl 5 JICTHSISI OIIK-1.4
Pa3nen 14. OcHoBBI Teopuu
14.0 Bep)(])ﬂTHOCTeﬁ " P 4 13 13 0 32 Y 4 4 0 56 YE-L.1,
. JIeTHsAS OIIK-1.4
MAaTeMaTHYeCKOi CTATHCTHKH
Tema 50. CiydaifHble COOBITHS.
Anrebpa COOBITHH,
Knaccudukamms  coObITHH B
TEePMUHAX TEOPHH BEpOSTHOCTEH
" TEOpHU MHOXECTB.
DrnemeHTapHas Teopus
BEPOATHOCTEN u ee 2/
14.1 MaTeMaTHYECKUE OCHOBBI: 4 4 4 6 2 2 6 OIIK-1.4
pa3IuYHbIe TIOAXOJBI K s
OIpeIeITICHUIO BEPOSITHOCTH
coObITHS. TeopeMbl CIIOXKEHUS U
YMHOXKEHUS BEPOSATHOCTEH.
YcnoBHblE BEPOSTHOCTH.
DopMyna TOJHOH BEPOATHOCTH.
Dopmyisl baiteca
Tema 51. IlocnenoBaTenbHOCTb
HE3aBHCHMBIX UCIIBITAaHUI 5/
14.2 | Bepuynmu. ®opmyna beprysmm. 4 4 4 6 8 OIIK-1.4
IIpenenbHble TEOpEeMBI B CXeMe ST
bepuynau




4 CTPYKTYPA U COAEPKXAHUE JUCHUITJIMHBI

Kon

OuHas ¢popma 3aounas gopma

*Kon

HaumenoBanue pa3aejaoB, TeM Yacel Yacel

HHAUKATOpa

Kype/

M BILIOB paGoTEI Cemectp | o | Tip | J1a6 | CP | cecomn | Jex | Dp | Ja6

Cp

JAOCTHIKCHHUSA
KOMIIETCHIHHU

14.3

Tema 52. City4aiiHble BEJIMUUHBI.
DopMbl 3aKOHA paclpeleeHus
IUCKPETHOH M HENpepbIBHOM
cily4aiHbIX BenM4YMH. OCHOBHBIE
YHCIIOBbIE XapaKTepHCTUKHI
CITyJaiHBIX BEJIYHH.
Knaccuueckue 3aKOHBI 2/
JMCKPETHBIX M HENpephIBHBIX JIETHSS
CITy4aiHBIX BEJIYHH.
HopmaneHoe  pacnpeneneHue.
3aKoH 60IBIINX 4HCelL.
LlentpansHas npeaenpHas
Teopema. JIBymMepHbIe
CllyyaiiHble BEIUYHHBI

VK-1.1

14.4

Tema 53. DeMeHThI
MATEeMaTHYECKOW  CTAaTUCTHUKH.
CraTtucTuueckue METOIbI
00pabOTKU DKCIIEPHUMEHTAIBHBIX
JIaHHBIX. Toueunsie u 2/

HHTEPBaJIbHBIC OLIEHKH 4 2 2 6 JICTHSISt 2 2
rapamMeTpoB pacHpeNesiCHUs] 1o
BBIOOpKE. Craructuueckas
OpPOBEpPKA THUIIOTE3. IIEMEHTBI
TEOPHH KOPPETSAIIHI

VK-1.1

14.5 | Bemoanenue PT'P 5 4 8

YK-1.1,
OIIK-1.4

14.6

Brinonnenue KOHTPOJIbHOM 2/
paboThl 5 JICTHSISU

26

YK-1.1,
OIIK-1.4

aTTCCTallu — 3a49CT JICTHSA

dopma IIPOMEKYTOYHOI 4 2/ 18

VK-1.1,
OIIK-1.4

* KOH MHAWKATOpa JOCTHXKCHUA KOMIIECTCHINU IPOCTABJIACTCA WJIN IJI BCETO pa3aciia Wi 11 Ka)KI[Oﬁ TEMBbI WU OJIA
Ka)XJIOTO BHJa pabOTHI.

5 ®OHJ ONEHOYHbBIX CPEACTB 1JIsA TIPOBEJAEHUA

TEKYIIEIO KOHTPO.JISI YCIIEBAEMOCTHU U TIPOMEXYTOYHOM

ATTECTAIMHU OBYYAROIIIUXCSA ITO AMCIIUIIJIIMHE

q)OHI[ OIICHOYHBIX CPEACTB IJIA NPOBCACHUA TCKYIIETO KOHTPOJIA YCIIEBAEMOCTH U HpOMG)KyTO‘-IHOfI aTTeCTaluu
10 JMCUUIUTHHE oopmiieH B Buae npuiioxkeHust Ne 1 k paboveld mporpamme JAMCHMILIMHBI U Pa3MeEIleH B 3JIEKTPOHHOK
nH(POPMAIHOHHO-00pa30BaTeNIbHON cpee MHCTUTYTA, JOCTYITHON 00YYaromeMyCs Yepe3 ero JINYHbIH KaOuHeT

6 YHEBHO-METOJANYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE

TV CHUTIINHBI

6.1 YueOHas JuTeparypa

6.1.1 OcHoBHas JIMTEpaTypa

Ko:n-Bo 3x3.
Bubmmorpadudeckoe onrcaHue B Oubnmoteke/
OHJIANH
WnbuH, B. A. OCHOBBI MaTeMaTHYECKOTO aHAIH3A ; y4eOHUK : B 2 yacTsax / B. A. Unbun, 3.
I'. Ilo3usk. — 7-e u3a., crep. — Mocksa: ®@usmatiut, 2009. — Yacts 1. — 647 c. — (Kype
6.1.1.1 BBICIIICH MaTEeMaTHUKH M MaTeMaTHIECKOH (U3UKH; BBITycK 1). — Pexkxnm moctyma: mo oraiin
MOJIIHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=76686
(mara obpamenus: 10.05.2023)
Wnbun, B. A. OCHOBBI MaTeMaTHUYECKOTO aHaIU3a : ydeOHuK : B 2 acTsax / B. A. WibuH, 3.
I'. Io3usk. — 5-e u3x. — Mocksa : @u3matiut, 2009. — Yacts 2. — 464 c. — (Kypc Beicmieit
6.1.1.2 | maremMaTHKM U MaTeMaTHYECKON (PU3MKH ; BRITYCK 2). — PexwM goCTyna: 1Mo moamuicke. — OHJIAliH

URL: https://biblioclub.ru/index.php?page=book&id=83225

(mara obpamenus: 10.05.2023)



https://biblioclub.ru/index.php?page=book&id=76686
https://biblioclub.ru/index.php?page=book&id=83225

Kysnenos, b. T. Matematuka : yueOnuk / b. T. Ky3nenos. — 2-e u3n., nepepa0. u jom. —
Mocksa : FOruTH-/lana, 2017. — 720 c. : wi., Tadm., rpad. — (Beicmee npodeccuonanbHOe

6.1.1.3 oOpa3zoBaHme: DKOHOMHUKA U yIpaBieHue). — PexknM mocTyma: mo moammcke. — OHJIAMH
URL: https://biblioclub.ru/index.php?page=book&id=684902
(mata obpamenns: 10.05.2023)
6.1.2 JlonoJiHUTe/IbHASA JIUTEpPATypa
Komn-Bo 7k3.
Bubmmorpaduieckoe onrcanue B Onbmmoreke/
OHJIAMH
I'eBopxsn, 3. A. Maremarnka. MaTeMaTH4ecKnil aHAIH3 : y9eOHO-METOIUIECKIH
komiuteke / D. A. T'eBopksiH, A. H. ManaxoB. — Mocksa : EBpasuiickuii OTKpBITHIH
6.1.2.1 UHCTUTYT, 2010. — 343 c. — Pexum gocTtyna: no nojamucke. — OHJIAMH
URL: https://biblioclub.ru/index.php?page=book&id=93168
(mara obpamenus: 10.05.2023)
6.1.22 3anopoxery, [.11. PykoBoICTBO K pelIeHHIO 33/1a4 IO MaTEMaTHUYECKOMY aHAIH3Y : 200
T yuebHoe mocodue - 6-¢ u3., crep. / I'.1. 3anopoxen ; CI10.:JIans, 2010. — 464 c.
[Muckynos, H.C. luddepennuansHoe u MHTErpanbHOE HcuncieHus. B 2 T. : yueOHoe
6.1.2.3 mocobue Ist BTy30B. - u3f. crep. / H.C. ITuckyHos ; M.:Uuterpan-Ilpecc, 100

2009. -416c.

6.1.3 YueOHO-MeTOANYeCKH e Pa3padoTKH (B T. Y. VIS CAMOCTOSITeIbHON padoThl 00y4aOUIUXCs)

Bubmmorpadudeckoe onrcaHue

Komx-Bo 3Kk3.
B OuOnmnoreke/
onnain/OM0C

6.1.3.1

Bacsxk, JI.B. Maremaruka: yaeOHoe mocoOue Ha MpaKTHIECKHE 3aHATHS IS CTYICHTOB
OYHOM ¥ 3209HOM (hopM 00yueHus crenuansHocTei 23.05.06 « CTpoUTENBCTBO KEMEIHBIX
JIOPOT, MOCTOB U TPAHCIIOPTHBIX TOHHENEH», 23.05.05 «CucteMbl o0ecTiedeHNs IBIKCHIUS

moe3n1o0B», 23.05.03 «IloxBHKHOM cOCTaB KeJIe3HBIX JOPOr» /
JI.B. Bacsik, C.H. Cac. — Uura: 3a61KT, 2017. — 164 c.
[DnexkTpoHHBIH pecypc]:
URL: https://zabizht.ru/cgi-bin/viewer.pl?book id=23415.pdf
(mata obopamenus: 10.05.2023)

ounaitn/ DUOC

6.1.3.2

Bacsk, JI.B. Maremaruka: yyeOHOe mocoOHe 10 BBIITOJIHEHUIO CAMOCTOSTEILHON padoTh
JUIsL CTYZIGHTOB O4YHOM M 3204HOH (opM 00yueHus crierpansHocTei 23.05.06
«CTpOUTENIBCTBO JKEJIE3HBIX 10POT, MOCTOB M TPAHCIOPTHBIX TOHHENEH», 23.05.05
«CucreMsl obecrieuenus asmxenns noes3nos» / JI.B. Bacsk, C.H. Cac. — Uura: 3a01KT,
2017.-211c.

[DnexTpoHHBI pecypc]:

URL: https://zabizht.ru/cgi-bin/viewer.pl?book id=23431.pdf
(mata obpamenus: 10.05.2023)

onnaiin/ SUOC

6.1.3.3

Ilemkos, H.B. Maremaruka. Y4eOHO-METOINYECKOE ITOCOOHE I10 BBIITOJIHEHHUIO
KOHTPOJIbHBIX pabOT JUIsl CTYJIEHTOB TeXHU4YecKuX creruansHoctel / H.B. Tlemkos, JI.B.
Bacsk, T.D. Hocanbckas. — Yura: 3a0MKT, 2021. — 48 c.
[DnexkTpoHHBIH pecypc]:

URL: https://zabizht.ru/cgi-bin/viewer.pl?book id=31509.pdf

(mata obpamenus: 10.05.2023)

onnaiin/ SUOC

6.2 Pecypchbl HHGOPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTu «AHTEpHET»

6.2.1

ACY bubinmoreka 3a6MKT http://zabizht.ru

6.2.2 | OBC "VHuBepcuteTckas 6ubanoreka Online" http://biblioclub.ru/
6.3 IlporpammHoe obecnieyeHne 1 HHGOPMALMOHHbIE CIPABOYHBIE CHCTEMBI
6.3.1 ba3oBoe nporpamMmMHoe odecrieyeHmne
63.1.1 Microsoft Windows 7 Professional, mumensust Ne 49156201, rocynapctBennbiii koHTpakT oT 03.10.2011 1. Ne
T 139/53-0A3-11
Microsoft Office 2007 Standard, munensus Ne 45777622, rocynapcrBeHHblii koHTpakT oT 10.08.2009 .
6.3.1.2 | Ne64/17-OA-09; Microsoft Office 2007 Standard, nuumensust Ne 44718393, rocyaapcTBEeHHBIH KOHTPAaKT OT
18.10.2008 r. Ne 92/32A-08
63.13 SAunexc. bpaysep. Ilpuxiagnoe mporpammHoe obecrieueHune oOmiero HasHaueHHs, OQUCHBIC NPUIIOKEHUS,
T JIMLIEH3Ms — CBOOOJIHO pacrpocTpaHsieMoe nporpaMMHoe obecrieuenue no aunensun BSD License
ACY «bubnmoreka», CBUIETEIBCTBO O TOCYIapCTBEHHOM perucTpanuu nporpammsl 1t I9BM Ne 2009611107,
6.3.14
3apeructpuposaso B Peectpe nporpamm jis 3BM 19.02.2009
63.1.5 BJl ACY «bubnmnoreka», CBHIECTEIBCTBO O TOCYAApPCTBEHHOM perucrpaumuu mporpammsl ains OBM Ne

2009620102, 3apeructpuposano B Peectpe nporpamm jis 3BM 27.02.2009

6.3.2 CnennaiM3upoBaHHOE NPOrPAMMHOE o0ecniedeHne



https://biblioclub.ru/index.php?page=book&id=684902
https://biblioclub.ru/index.php?page=book&id=93168
https://zabizht.ru/cgi-bin/viewer.pl?book_id=23415.pdf
https://zabizht.ru/cgi-bin/viewer.pl?book_id=23431.pdf
https://zabizht.ru/cgi-bin/viewer.pl?book_id=31509.pdf
http://zabizht.ru/
http://biblioclub.ru/

6.3.2.1 |

He npenycmotpeno

6.3.3 UndopmanuoHHbie CIpaBOYHbIE CHCTEMbI

6.3.3.1 |

WudopmanmonHo-cripaBoyHas cucrema «I[ apanT»

6.4 IIpaBoBBbIec M HOPMATHBHBIE JOKYMEHThI

6.4.1

He npegycmotrpeno

7 OIUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3BI,
HEOBXOJIUMOW JJIs1 OCYIIECTBJIEHMS YYEBHOTO MPOLIECCA
MO JUCUMUILINHE

YueOHblit u naboparopusiii kopnyca 3a6KT UpI VIIC naxonsrcs no azgpecy: 672040, 3abaiikanbckuil Kpau,
ropoa Yura, ynuua MaructpanbHast, oM 11

YuebHas aymguropus 305 g TpoBeACHUS JIEKIMOHHBIX M TPAKTHYECKUX 3aHATHH, TPYIIOBHIX U
WHIUBHIYaJIbHbIX KOHCYIBTAIlMH, TEKYIIETO KOHTPOJII W IPOMEXKYTOYHOH aTTecTalnH, YKOMIUICKTOBaHHAs
CHEIUATN3NPOBAHHON MeOENbl0 M TEXHHYECKHMH CpPEACTBAMH OOY4YeHHUsS (MyJIbTHMEIHAIIPOEKTOP
(mepeHocHOIt), dKpaH (IEPEHOCHOW), HOYTOYK (TIEPEHOCHOI)), CIYXAaIlUMU U1 TIPEACTABIICHUS y4eOHOM
uHpopManun Oonpmioil aynuropuu. Jlns TpoBeAeHWS 3aHATHI JIEKIMOHHOTO THUIA HMEIOTCS ydeOHO-
HarIAHbIE 1TOCcOOMs (MPEe3eHTalny, IUIaKaThl), 00CCICUYNBAIONINE TEMATHUECKUE HMIUTIOCTPALIMH COACPKAHUS
JCLUIITHHBI

YuebHas ayautopus 3.33 ansd HpPOBENEHHUS JIEKIMOHHBIX M TPAKTHYECKUX 3aHATHH, TPYNNOBBIX HU
WHJMBHIYaJIbHBIX KOHCYJbTAIMH, TEKYLIEr0 KOHTPOJII M IMPOMEXKYTOYHOH aTTecTallid, yKOMILJIEKTOBaHHAs
CHEUUAIN3UPOBAHHON MeOeNbl0 M TEeXHUYECKMMH CpPEACTBAaMHU OOy4eHUs (MyJIbTHMEAUANPOEKTOP
(mepeHocHoO#), dKpaH (NMEPEHOCHOI), HOYTOYK (NEPEHOCHOM)), CHyXKAllUMH JJis1 TPENCTaBICHUS yueOHOU
uHdopmanuu Oonpiioil aynuropuu. Jlns TpoBepeHHs 3aHATHI JIEKIMOHHOTO THUIA HMEIOTCS yueOHO-
HarJsIIHbIE MOCOOMs (TIpe3eHTaluy, IUIAKaThl), 0OSCIICYNBAIONINE TEMATHUSCKUE WILTIOCTPALUY COACpPIKaHUS
JHCIIATUTHHBI

VYuebnast aymutopusi 416 ans TpoBeAEHWSA JICKIMOHHBIX M MPAaKTHYECKHX 3aHATHH, TPYNIOBBIX U
WHIMBHUIYaJIbHbIX KOHCYJBTAIMH, TEKYIIETO KOHTPOJIL M IIPOMEXKYTOYHOH aTTecTallld, yKOMIIJIEKTOBAHHAsS
CHEUATN3NPOBAHHON MEOEIbIO M TEXHHYECKUMH CPEACTBAMH 00yUeHNUS (MHTEPaKTUBHASL JOCKA, KOMITBIOTED),
CIy)KallUMHU Ul TIPECTaBICHUA y4eOHOM uH(opManuu OosbIioid ayanTopuu. s NpOBENECHUs 3aHATHI
JEKIMOHHOTO THUINA HMEIOTCS y4eOHO-HArsIIHbIE MMOCOOMA (Tpe3eHTAlUM, IUIaKaThl), OOeCIIeUuMBArOLINe
TeMaTUYEeCKHe WITIOCTPAIMU COEep KaHUs TUCIIUIUIMHEI

YuebHas aymutopus 212 s mpoBeneHUs Ja0OpaTOpHBIX paboT, TPYNIOBBIX M HHAWBUAYAIBHBIX
KOHCYJbTAIlMH,  TEKYIIEero KOHTPOJISI M TPOMEXKYTOYHOM  aTTecTalMy,  YKOMIUIEKTOBaHHAs
CHENHATU3UPOBAaHHONH MEOENbI0 M TeXHHYECKUMH CPEJICTBAMH OOYy4YEeHHS (KOMIIBIOTEPHI C IOAKIIOYEHHEM K
cetu lHTepHeT, obecneuuBaromye AOCTYIl B 3JIEKTPOHHYIO HH()OPMALMOHHO-00pa30BaTENbHYIO CpEIy
3a6KT UpI'VIIC)

ITomemieHust 111 CaMOCTOSITENBbHONM pPabOThl OOydarolIUXCs OCHAIIEHBI CHELUAIH3UPOBAHHON MeOENnblo U
KOMITBIOTEPHOH TEXHHKOH, MOJIKIIOUYEHHOW K HMH(GOPMAIMOHHO-TEJICKOMMYHHUKAIIMOHHOW cetn WHTEpHeT ¢
BBIXOJIOM B 3JICKTPOHHYIO HH(pOpManoHHO-00pa3oBatenbHyo cpeny 3a0VKT Upl'YIIC.

[Tomemnenns 1 caMOCTOSTEIBHON pabOTh 00yUYarONIUXCSI:

- YNTAIIbHBIN 3alT;

-2.11,2.17

[Momemenne 3.25 gt XpaHeHUss M NpOQUIAKTHYECKOTO OOCITyXHMBaHHA y4eOHOTO 00OpyZOBaHUS.
OCHAIIIEHHOCTh: KOMITBIOTEPBI, PYYHOH CJIECapHBII WHCTPYMEHT, DJEKTPOTEXHHYECKMH HHCTPYMEHT,
MIPHUHAAJTICKHOCTH JUIA NalKku, Mebenb, yueOHO-HaTJIsIHbIe TOCOOUS

8§ METOANYECKHE YKA3AHUSA IS OBYYAIOIIUXCA 11O OCBOEHUIO

JUCIATITAHBI

Bun yueGHOI
JIeATeIbHOCTH

Opranuzanus yueOHOH NesTeIbHOCTH 00ydaromerocs

Ha nekumsx oOydvaromuecs IIOJy4alOT camble HEOOXOIWMEIC JaHHBIE, BO MHOTOM
JIOTIONHSIOIINE M KOPPEKTHPYIOIIME YYCOHUKH. YMEHHE COCPEJOTOYCHHO CIYIIATh JICKIUH,
aKTUBHO, TBOPUYECKH BOCTIPUHUMATH U3JIaraeMble CBEJICHUS SIBISICTCS HEMPEMEHHBIM YCJIOBHEM HX
IyOOKOTO M MPOYHOTO YCBOCHMSI, & TAKXKE Pa3BUTHS YMCTBEHHBIX CIIOCOOHOCTEH.

Jlexnus (ot matuHCKOTO «lection» — YTeHHME) — BUJ ayAUTOPHBIX YUICOHBIX 3aHATHH. JIeKIus:

Jlexmus 3aKJIaIbIBACT OCHOBBI HAYYHBIX 3HAHHUI B CHCTEMATHU3UPOBAHHOM, MOCIEA0BaTEIHLHON, 0000IIEHHOH

(hopmMe; pacKpbhIBaeT COCTOSIHHME M TIEPCIEKTHUBHI PAa3BUTHS COOTBETCTBYIONICH 00JIACTH HAyKU U
TEXHUKU; KOHICHTPUPYET BHAUMAHHE OOYYAIONIMXCS HA HauOOJIee CIOXKHBIX, Y3JIOBBIX BOIPOCAX;
CTHUMYJIAPYET [TO3HABATEIBbHYI0 aKTUBHOCTh O0YYAFOIITIXCS.

Bo BpeMs JIEKIHMOHHBIX 3aHATHH OOYYAIOIIMKCSA IOJDKEH YMETh CKOHIICHTPHUPOBATH
BHUMAaHHC HA HM3y4YaeMBIX MPOOJeMax M BKIIOYUTh B PabOTy BCE BUABI MAMSATH: CIOBECHYIO,




00pa3Hyl0 ¥ MOTOPHO-IBHUTATENBbHYO. J[JI1 3TOrO BeCh MaTepHall, M3JIaracMblil MPEMoIaBaTelieM,
oOydJaromeMycsi HE0OXOIUMO KOHCIEKTHPOBaTh. B KOHCIEKT pPEKOMEHIYETCS BBIMMCHIBATDH
ompeneneHus, (HOpPMYIMPOBKM W T.I. Ha mMoOmAX KOHCIEKTa cJexyeT IIoMedaTh BOIPOCHL,
BEIJICIICHHBIE O0YJalONIMMCs Ul KOHCYIBTAllMN C IperonaBaTeneM. [10Je3HO COCTaBUTh KPaTKUH
CIIPABOYHUK, COAEpXKAILUUN ONpPEAETEHHUS BAKHEHIIMX MOHATUN AucuuIuinHbl. K kaxmol nexkuuu
cienyer pa3oOpare Marepuwan Mpeaslaymied jeknuu. M3ydas maTepwan 1o y4eOHHKY WA
KOHCIIEKTY JICKIIHH, CIEeTyeT MEepPeXOqUTh K CIEIYIOImEeMy BOIPOCY TONBKO B TOM CIlydae, KOTIa
XOPOIIO YCBOEH MpenbIaymuii Bompoc. I[Ipu 3ToM HeoOX0oAMMO BOCIPOU3BOAWUTH Ha Oymare Bce
paccykIcHHs, KaK UMCIOIIUECS B y4eOHUKE WM KOHCIEKTE. Psii BOIPOCOB TUCIUILUIMHBI MOXKET
OBITh BBIHECEH HAa CaMOCTOSTEIbHOC Wu3ydeHue. Takoe 3amaHue TpeOyeT OmepaTuBHOIO
BEITIOJTHEHMsI. B KOHCIEKTe JIeKIUH HEOOXOIMMO OCTaBHTh MECTO JUIS OCBEUICHHUS YIMOMSHYTBIX
BompocoB. O003HAYUTH BOIPOCHI, TEPMUHBI, MAaTEPHAaJl, KOTOPBIA BHI3BIBACT TPYIHOCTH, TOMETHTh
U TIONBITaThCS HAWTH OTBET B PEKOMEHAYeMoOW jureparype. Ecium caMocTOsITeNIbHO HE yAaeTcs
pa3obpatkcsi B Marepuaie, To HeoOX0IuMo cHopMyITHPOBATh BOMIPOC U 3aaTh IPENOIaBaTEII0 Ha
KOHCYJBTAITNH, Ha IPAKTHISCKOM 3aHITHH

IIpakTuueckoe
3aHATUC

[IpakTHueckoe 3aHATHE — BUA AyAWTOPHBIX Y4YEOHBIX 3aHATHH, IeJICHANpaBicHHas (opma
OpraHuM3aly y4eOHOro Ipolecca, MPU peann3aliyd KOTOpoi oOydaromuecs IO 3aJaHUI0 U 10X
PYKOBOJACTBOM MpPENOJaBaTelNsl BBINOMHSAIOT NpakTHUecKue 3amaHus. IlpakThdeckue 3agaHus
HampaBJCHBl Ha YIIyOJCHHWE HAayYHO-TEOPCTHYECKHX 3HAHHMH M OBJAJCHUE OIPEAEICHHBIMA
MeToaMH paboThl, B MpoIEecce KOTOPHIX BHIPAOAaTHIBAIOTCS YMEHHS M HABBIKH BBITIONHEHHS TEX
WM MHBIX y4eOHbBIX JAeHCTBUI B 1aHHO chepe Hayku. [IpakTuueckue 3aHsATHs Pa3BUBAIOT HAyYHOE
MBIIIJIGHUE U pedb, MO3BOJIIOT NPOBEPUTH 3HAHMS OOYYAIOIIMXCS, BBICTYNAIOT KaK CpEICTBa
OnepaTHMBHOW OOpaTHOM CBs3W; LeJIb TNPAKTUUYECKHX 3aHATHH — YIIyOJsiTh, pacUIUpATh,
JICTATU3UPOBaTh 3HAHMs, IIOJlydCHHbIE Ha JIEKIMH, B 0000IIeHHOW (opMe U COIeiCTBOBATH
BBIPabOTKE HABBIKOB MPO(ECCHOHAIBHOM eI TeILHOCTH.

Ha mpakTtrnyeckux 3aHATHSAX MOAPOOHO paccMaTpHBAIOTCS OCHOBHBIC BOIIPOCHI JTHUCIUIUIMHBL,
pa3OmparoTcsi OCHOBHBIE THINBI 3a1ad. K KakIoMy IpakTHUECKOMY 3aHATHIO CIEIYeT 3apaHee
CaMOCTOATENBHO BBIMOIHATH AOMAIIHEE 3aJaHHE U BBIYYHTh JICKIMOHHBIN MaTepuall K clIeIyromei
Teme. CucTeMaTHuecKoe BBINOJIHEHHWE IOMAIIHMX 3aJaHWi O00s3aTeNbHO W SBISAETCS BAXKHBIM
(hakTOpOM, CIIOCOOCTBYIOIINM YCIICITHOMY YCBOCHHIO AUCIIUIUTMHEL.

Ocoboe BHHUMaHHE cieayeT oOpamaTh Ha ONPEACICHHE OCHOBHBIX  IOHATHI
JucUIUIMHBL O0y4daromuiics JO/KeH MoapoOHO pa3buparh NpPUMEPHI, KOTOPbIE IOSCHSIOT
TTOHATHS

CamocrosiTenbHas
pabota

OOyyeHne 1O JUCUMIUIMHE MPEIyCMaTpUBAe€T aKTUBHYIO CaMOCTOSITEIBbHYIO pPaboTy
oOyuvatomierocs. B pasnmene 4 pabouell mnporpamMmbl, KOTOpbI HasbiBaeTcs «CTpykTypa u
COACPIKAHUE JUCHUIUIMHBD), BCE YaChl CaMOCTOSITCIIbHOU pa60T1)1 pacnmcCaHbl MO TeMaM U
BorpocaM. OOyuaroluiics u3ydaeT y4eOHbIH Marepuall M eclii, HEeCMOTpS Ha H3YyYeHHBIH
Martepuall, 3aJlaHusA BBINIOJIHUTHL HE YyAacTCd, TO B 00s13aTeIbHOM TMOpAAKE HeO6XOI[I/IMO IIOCCTUTH
KOHCYJIBTAIMIO TIPETIOIaBaTelIsl, BEAYIIETO NPAaKTHIECKHE 3aHATHS /MM KOHCYIIBTAINIO JISKTOPA.

CamocrosTenbHas paboTa OOY4YalOIIErocs SBISETCS OCHOBHBIM CPEACTBOM  OBIAJCHHS
y4eOHBIM MaTepuajoM BO BpeMs, CBOOOJHOE OT O0s3aTeNbHBIX y4YeOHBIX  3aHSATHIL.
CamocrositenbHass pabora oOydaromierocss HaJ YCBOGHHEM Y4eOHOrO MaTepHala MOXKEeT
BBITIOJHATHCS B OMONMOTEKE, ayAUTOPUSX U CaMOCTOSTENBHON padoThI, a TaKKe B JOMAIIHUX
yCJIOBUSIX. YueOHBIH MaTepHaj yueOHOW JUCHUIUIMHBL, IPEIyCMOTPEHHBIH y4eOHBIM TUIAHOM IS
YCBOGHUsI 00y4alOUIMMCsI B IPOLIECCE CAMOCTOSTEIbHON pabOoThl, BBIHOCUTCSI HA MPOMEKYTOUHYIO
aTTeCTallMI0 Hapsily C Y4eOHBIM MaTepHajoM, KOTOpBIii pa3palaTbiBajcs NpPU IMPOBENECHUU
y4eOHBIX 3aHSATUH.

ConepkaHre caMOCTOSITETIBHON pabOTEl 00YUArOMIETOCs ONpeIesIeTCsl yaeOHOM IporpaMMoit
JAUCHUINUINHBI, METOANYCCKUMU MaTE€pUaIaMu, 3alaHUAMU U YKa3aHUAMHU NPEIIoJaBaTeid.

CamocrostensHas paboTa 00OydaroluXxcsi OCYIIECTBISIETCSI B ayAMTOPHOH W BHEayAWTOPHOU
¢dopmax

Komrmieke ydeOHO-METOIMYECKHX MaTephalioB 10 BCEM BHJaM Y4eOHOH JEeSTENbHOCTH, IPEAYCMOTPEHHBIM
paboyell mMporpaMMoi JUCHMIUIMHBI, pa3MEIleH B 3JIEKTPOHHOH HWHQOpMaIMOHHO-00pa3zoBarenbHOM cpene 3a0MKT
HpI'VIIC, nocrymHoit o0y4aronieMycs yepes ero JMYHbI KaOuHeT




IHpuiaoxenue Ne 1 k padoueii nporpamMmme

®OHJ OLIEHOYHBIX CPEJICTB

JJIS1 IPOBe/IeHNS] TEKYIero KOHTPOJIsl yCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAllun



1 O01Me noJioKeHus

@OHJ OLEHOYHBIX CPEACTB SBISETCS COCTABHOM 4YacTbl0 HOPMATHBHO-METOJUYECKOIO
o0ecrieueH s CUCTEMbI OIICHKU Ka4eCTBa OCBOCHUsI 00yJaloMMMHUCsS 00pa30BaTeILHOM MPOTPaMMBI.

@OHIBl OLIEHOYHBIX CPEACTB IMpeIHa3HAYeHbl JJIs MCIOJIb30BaHHUS OOydaroIUMUCH,
mpernojaBaTeNisiMy, aJMUHUCTpamueld WHCTHTyTa, a TakkKe CTOPOHHHMH 00pa30oBaTEeIIbHBIMU
OpraHM3alusIMHu JUIsl OLCHMBAHHUS KauyecTBa OCBOEHHUS O0Opa30BaTEIbHOW MHPOrpaMMbl U YPOBHS
c(hOPMUPOBAHHOCTH KOMITETEHITUH Y 00yUJarOITIXCSI.

B cootBercTBUU ¢ TpeOOBaHUSIMH JIEHCTBYIOIIETO 3aKOHOATENIbCTBA B chepe oOpa3zoBaHus,
OIICHOYHBIE CpeCcTBa MpeacTaBisatorcs B Buae @OC st mpoBeneHUs TPOMEKYTOUHOW aTTeCTaIluu
oOyuatomuxcst o aucuuruimae. C yuetoM neiictByromero B Mucrutyre Ilonoxkenus o ¢opmax,
MEePUOJUYHOCTH M TOPSAIAKE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M TPOMEKYTOUHOM aTTeCTalluu
oOyuvaroruxcs (BbICIIee 0Opa3oBaHue — OakajgaBpHuaT, CIICIUATUTET, MarucTparypa), B cocraB ®OC
JUTSL TIPOBEACHHSI TIPOMEKYTOUHOM aTTECTAllMU IO AUCIMILIAHE BKIIFOUAIOTCS OICHOYHBIE CPEJICTBA
JUIS IPOBEJICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH 00yUYaIOIIUXCA.

3agauamu OOC sABIAIOTCS:

— OLIEHKA JOCTHMKEHHUH 00YJaroIMXCsl B IPOIECCE U3YUCHHSI TUCIUTUINHEI;

— obecrieyeHre  COOTBETCTBHS ~ pe3ynbTaToB  oOydeHus  3adadam  Oynyien
npoecCHOHATLHON  JCSITEILHOCTH 4Yepe3 COBEPIICHCTBOBAHUE TPAMUIUOHHBIX W BHEIPCHHE
WHHOBAIIMOHHBIX METOJIOB 00Y4YEeHHs B 00pa30BaTeIbHBINA MPOIECC;

— CaMOIOITOTOBKA M CAMOKOHTPOJIb O0YYAIONIMXCS B TIPOIIECCE O0yUCHHUS.

@DOHJ OLIEHOYHBIX CPeACTB CHOPMHUPOBAH HA OCHOBE KIIOYEBBIX MPUHIIUIIOB OLIEHUBAHMUS:
BAJIUTHOCTH, HAJIE)KHOCTh, OO BEKTUBHOCTD, 3(PPEKTUBHOCTD.

Jlis oueHku YpoBHS CGHOPMUPOBAHHOCTH KOMIIETCHLUH HCIONB3YEeTCd TPEXypPOBHEBAS
cUCTEeMa:

— MHUHUMAJbHBIA YPOBEHb OCBOEHUS, OOS3aTENbHBIN Ui BceX OOydYaromuXcsl MO 3aBEPIICHUIO
ocBoerust OINOII; naer obmiee mpeAcTaBIeHUE O BUJIE AEATEILHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX
(GYHKITHOHUPOBaHMS 00BEKTOB MPOGECCHOHATBLHON NESTEIBHOCTH, METOJIOB M AJITOPUTMOB PEIICHHS
MPAKTUYECKHX 3a71a9;

— 0a30BbIil ypOBEHb OCBOCHHS, MPEBBIIICHHE MUHUMAIBHBIX XapaKTEPUCTUK CHOPMHUPOBAHHOCTU
KOMITCTCHITMI; TIO3BOJIIET pelaTh THUIOBBIE 3aJa4yd, MNPUHUMATH MPOPECCHOHAIBHBIE U
yIpaBICHUYECKHUE PEIICHHUS M0 U3BECTHBIM aITOPUTMAaM, MPaBUIIaM U METOUKAM;

— BBICOKMI ypOBEHb OCBOCHHS, MAKCHMAJbHO BO3MOXXHAsI BBIPAKCHHOCTh XapaKTEPUCTHK
KOMITIETEHIIHH; MpeArnoaaraeT roOTOBHOCTh pellaTh MPAKTUYECKUE 3a7aud MOBBIIICHHON CIOXKHOCTH,
HETUTIOBBIC 3aJ]a4d, NMPUHUMATh MPO(MECCHOHAIBHBIC W YIPABICHUCCKHE PEIICHUS B YCIOBHSIX
HEMOJIHOM OMpPeIeICHHOCTH, MPU HEJAOCTATOYHOM JOKYMEHTAIbHOM, HOPMAaTUBHOM M METOJUYECKOM
o0ecrieueHunu.



CHUCTCMHOI'O IIoaxoJaa, BBIpa6aTI)IBaTI) CTpaTeruro ,Z[GflCTBPIfI.

2 IlepevyeHb KOMIIETEHIMI ¢ YKA3aHMEM 3TAaNOB UX ()OPMUPOBAHUS.
IToxka3zaTe/in OUEHUBAHUS KOMIIETCHIMH, KPUTEPUU OLEHKH

Jucruminna «MaTteMaTnka» ydacTByeT B (JOPMUPOBAHUH KOMITETCHITUI:
VYK-1. CrocobeH OCyIIeCTBIATh KPUTHUECKUI aHanu3 MpOOJIEMHBIX CHTyalluid Ha OCHOBE

OIIK-1. Crnocoben pemarh HWHXEHEpHbIE 3a/Ja4d B TNPO(ECCHOHANBHOM NEATENTBHOCTH C
UCTIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HaYK, MAaTEMaTHYECKOT0 aHAIM3a U MOJICINPOBAHHUS

IIporpaMmma KOHTPOJIbHO-OLEHOYHbIX MEPONPUATHH

o4yHas popma o0ydeHust

Kon
HaumenoBanue HaunmenoBanue
OOBEKT KOHTPOIIS HHAWKaTOpa
Ne | KOHTPOIBHO-OIIEHOYHOTO OIIEHOYHOTO CpEe/ICTBA
(pazzen/TeMa AUCITUILIITHEL) IOCTHKEHUS "
MEpPOTIPUATHS (dpopma mpoBeneHMA*)
KOMIETEHITNH
1 cemecTp
Paznen 1. Jluneitnas anre0Opa.
Pasnen 2. BekropHas anreopa.
Paznen 3. AHanutudeckas
TeOMEeTpHsL.
1 Tekymuit KOHTPOIb Pa3aen€1 Bgenenue B VLI, Pacuerio-rpaguuccian
Y P ) . OIlK-1.4 pabora Ne 1 (mucpMeHHO)
MaTeMaTHYeCKUil aHaNIN3.
Paznen 5. luddhepenpansHoe
HcYHCIIeHUe (QYHKIINH OTHON
NIEpEMEHHOMN
PasHOypoBHEBBIE 3a1a4H
(TTMCBMEHHO),
2 Texymui KOHTPOJTb Paznen 1. JIunetinas anreOpa YK-L1, KOHCIIEKT (IICBMEHHO),
yi p ’ p OIIK-1.4 TECTUPOBAHUE
(KOMITBIOTEpHBIE
TEXHOJIOTHH)
Pa3HoypoBHeBbIe 3a1auun
VK-1.1 (TTMCBMEHHO),
3 Texymuii KOHTPOJIb Paznen 2. BektopHas anredpa OIK 1 ;1 TECTUPOBaHUE
’ (KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Pa3HoypoBHeBbIe 3a1aun
MMUCHMEHHO
4 TeKVILHIL KOHTDOIE Pazpen 3. Ananutuueckas YK-1.1, ieCTH OBaHI/Ef’)
yi p TeOMETPHUS OIIK-1.4 P
(KOMITBIOTEpHBIE
TEXHOJIOTHH)
PasHoypoBHEBBIE 3a1aUH
(TMCBMEHHO),
. Pazgen 4. Beenenue B VK-1.1, OKIJIA, CTHO
5 Texkylmuii KOHTPOJIb A Aet A Ay ),
MaTeMaTHUYeCKUuil aHaIu3 OIIK-1.4 TECTUPOBAHUE
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Pa3HoypoBHeBbIe 3a1auun
Pazpen 5. [Iuddepentmanpaoe VK11 (TMCBMEHHO),
6 Texkyluii KOHTPOJIb HcYHCIIeHue QyHKINH OTHON OIK ] ;1 TECTUPOBAHUE
NIEpEMEHHON ) (KOMITBIOTEpHBIE
TEXHOJIOTHH)
Paznen 1. Jluneitnas anreopa.
Paznen 2. BextopHas anre6pa.
Pazgen 3. Ananutuueckas
reOMETDHSL 3auger (cobecenoBanmue),
7 IIpomexxyTouHast Pa3)16n€1 ]é»BeneHI/Ie s VK-1.1, 3a4eT — TECTUPOBAHUE
aTTecTauus ) . OIIK-1.4 (KOMITBIOTEpHBIC
MaTeMaTHYeCKUi aHAIN3.
TEXHOJIOTHH)

Pazpen 5. [Iuddepennmansaoe
ncYHUCIieHne QyHKITUH OTHON
TIepEMEHHOMN




2 cemecTp

PacuetHo-rpaduueckas
pabota Ne 2 (IHCBEMEHHO),
Pa3HOYPOBHEBbIE 33124 K

o Pasnen 6. HTETpamsHOE NCUUCTICHHE VK-1.1, (TMCBMEHHO),
Texkylwuil KOHTPOJIb . N
(GhyHKIHMN OHOH MepeMeHHON OIIK-1.4 KOHCIIEKT (TIMCEMEHHO),
TECTUPOBAHHE
(KOMITBIOTEpHBIE
TEXHOJIOTUH)
Paznen 7. @yHKIMN HECKOJIBKUX
NIePEMEHHBIX.
Paznen 8. HTerpanpHOE UCYUCIIEHUE
Texyuuit KOHTPOITH byHKIMN HECKOJILKUX IEPEMEHHEIX. YK-1.1, PacuerHo-rpaduueckas
BekTopHbIif aHAIU3 U 3JIEMEHTHI OIIK-1.4 pabota Ne3 (mUCBMEHHO)
TEOPHH MO
Paznen 9. Inddepennmansapie
YPaBHEHHUSI U CHCTEMBI
PaszHoypoBHeBbIE 3a1aun
Tekymmii KOETpOTH Paspen 7. ®yHKUMK HECKOJIBKHUX VK-1.1, igf;;;:;};(gé
MIEPEMEHHBIX OIIK-1.4
(KOMIIBIOTEpHBIC
TEXHOJIOTHH)
Pa3zHoypoBHeBbIE 3a1aun
Paznen 8. HTerpanpHOE HCYUCIIEHUE (TMCHMEHHO),
Texyumuii KOHTPOITH GbyHKIMH HECKOJILKUX MEPEMEHHEIX. VYK-1.1, Joknan (YCTHO),
BekTopHbIi aHaNNU3 U 371EMEHTHL OIIK-1.4 TECTUPOBAHUE
TEOPHH MO (KOMIIBIOTEpHBIE
TEXHOJIOTHH)
PasHoypoBHeBbIE 3a1aun
. Paznen 9. luddepennmanbHbie YK-1.1, (micEMenHO),
Tekymuit KOHTPOIb TECTHPOBaHHE
YPaBHEHHUS U CUCTEMBI OIIK-1.4
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Pazpnen 6. nTerpansHoe ncuUCieHue
(hyHKIHU OJHO epeMeHHON
Paznen 7. ®yHKIMH HECKOJIBKUX
TIepEeMEHHBIX. DK3aMeH (cobeceloBaHue),
IIpomesxyTouHas Paznen 8. HTErpansHOE HCUUCTICHHE YK-1.1, JK3aMEH — TECTUPOBAHUE
aTTecTanus (GYHKIMH HECKOJIbKHMX MEPEMEHHBIX. OIIK-1.4 (KOMIIBIOTEpHBIE
BekTopHbIii aHaNNU3 U 371EMEHTHI TEXHOJIOTHH)
TEOPHH HOJIS
Paznen 9. luddepenimanbHbie
YpaBHEHHS U CUCTEMBI
3 cemecTp
Paznen 10. Yncnossie u
(YHKIIMOHAIBHBIE PSIIBL.
Texyuuit KOHTPOITH Pazpen 11. Tf)OpI/I?I (1)yHKI.[fIP’I VK-1.1, PacuerHo-Tpaduueckas
KOMIUIEKCHOM IEPEMEHHOM. OIIK-1.4 pabota Ne 4 (TIHCEMEHHO)
Pazpen 12. OnepanuonHoe
HCUHCIICHUE
Pa3zHoypoBHeBbIE 3a1aun
(TTMCBMEHHO),
Texymuii KOHTPOIH Pazgen 10. Unucnossie u YK-1.1, nokian (yCTHO),
(yHKIMOHATIBHBIE PSIIBI OIIK-1.4 TECTUPOBAaHUE
(KOMITBIOTEpHBIE
TEXHOJIOTHH)
Pa3HoypoBHeBbIe 3a/1auun
(TTMCBMEHHO),
Texyuuit KOHTPOITH Paznen 11. Tueoplzm q)yHKufH‘/i YK-1.1, KOHCHEKT (TTMCbMEHHO),
KOMILJIEKCHOU IIEPEMEHHOU OIIK-1.4 TECTUPOBAaHUE
(KOMIIbIOTEpHBIE

TEXHOJIOTHH)




Pa3zHoypoBHEBbIE 331241
(TMCHMEHHO),
o Paznen 12. OneparmionHoe VK-1.1, KOHCHEKT (TTMCHbMEHHO),
4 Texymmif KOHTPOJIb
HCYHCIICHUE OIIK-1.4 TECTHPOBaHUE
(KOMITBIOTEpHBIE
TEXHOJIOTHH)
Pasnen 10. UnucaoBsle u
(YHKIMOHATBHBIC PSIIBL. Dx3ameH (cobecemoBaHme),
5 IIpomesxyTouHas Paznen 11. Teopust dpyHkumii YK-1.1, 3K3aMEH — TECTUPOBAHUE
aTTecTauus KOMILJIEKCHOM MEePEMEHHOM. OIIK-1.4 (KOMIBIOTEPHBIE
Paznen 12. OneparrionHoe TEXHOJIOTUH)
HCUHCIIEHUE
4 cemecTp
Paznen 13. OCHOBBI JUCKpPETHOMN
MaTeMaTHKH.
1 Texymuii KOHTPOJIb Pazgen 14. OcHOBEI TeOpHH YK-1.1, PacaetHo-pagurIeckad
Y p e p . OIIK-1.4 pabota Ne 5 (IMCEMEHHO)
BEPOSATHOCTEH U MaTeMaTHIeCKOI
CTaTUCTHKH
PasHOypoBHEBBIE 3a1aUH
. MMMCHMEHHO
> TeKVIIHI KOHTDOIE Pasnen 13. OcHOBBI TUCKpPETHON VK-1.1, ieCTH OBaHI/zé
yi p MaTeMaTHKH. OIIK-1.4 p
(KOMITBIOTEpHBIE
TEXHOJIOTHH)
Pa3HoypoBHeBbIE 3a1aun
Paznen 14. OcHOBBI TeopHH VK-1.1 (TMCBMEHHO),
3 Texyuuii KOHTPOJIb BEPOATHOCTEN U MaTEeMaTUYECKOU OITK 1 ;‘ TECTUPOBaHUE
CTaTUCTUKU ' (KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Paznien 13. OCHOBBI JUCKPETHOM
3aueT (cobecenoBanue),
MaTeMaTHKH.
IIpomesxyTounas VYK-1.1, 3a4eT — TECTUPOBAaHUE
4 Pasnen 14. OcHoBEI Teopun
aTTecTalys N . OIIK-1.4 (KOMITBIOTEpHBIE
BEPOSATHOCTEH U MaTeMaTHIEeCKOI
TEXHOJIOTHH)
CTaTUCTHKH

*CDopMa MMPOBEACHNA KOHTPOJIBbHO-OLICHOYHOI'O MCPOIIPUATHA: YCTHO, IUCBMEHHO, KOMIIBIOTCPHBIC
TCXHOJIOT'HH.

HporpaMMa KOHTPOJIbHO-0ICHOYHBIX MCPOHPHHTI/Iﬁ

3ao04yHas ¢opma 00yueHust

HaumenoBanue OOBEKT KOHTPOJIS Kon HanmenoBanue
Ne | KOHTPOJIBHO-OIIEHOYHOTO (nonsiTHE/TEMa/pa3zen u T. . ;:fﬁii:gﬁz OIIEHOYHOTO CPEe/ICTBA
MEpPOTIPUATHS JUCHUTUIHHEI) KOMITETEHIIIH (popma mpoBenenns*)
Kypc 1 ceccust 3uMHsAs
Paznen 1. Jluneitnas anre6pa.
Paznen 2. Bekropnas anrebpa. Pazgen 3.
AHanmuTHUeCKasi TEOMETPHSL. KonTponbHast pabota
o Pasnen 4. Beenenue B MaTeMaTHIECKUHA VK-1.1, Ne 1

1 Tekymuid KOHTPOJIb
aHanus3. OIIK-1.4 (TMCBMEHHO), KOHCTIEKT
Paznen 5. lnddepennuansaoe (McpMEHHO)
ucumciaenue GyHKIMHA OTHON
MEePEMEHHOI
Pazpen 1. Jluneitnas anreGpa.
Paznen 2. BextopHas anre6pa. Pazmen 3.
AHanuTHYECKAsI TEOMETPHS. 3ader (cobecemoBaHue),

’ IIpomesxyTouHas Paznen 4. Beenenne B MaTeMaTH4eCcKUi VK-1.1, 3a4€T — TECTUPOBAHUE

aTTecTanus aHaJIN3. OIIK-1.4 (KOMITBIOTEpHBIE

Pazgen 5. luddepennumanpHoe TEXHOJIOTHH)
ncyucieHne QyHKINN OJHOH
MEPEMEHHOI

Kype 1 ceccust jeTnss




Pazgen 6. MuTerpanbHoe UCUUCIIEHUE
(yHKIIUY OTHOM TIEpEeMEeHHOM

Paznen 7. ®yHkimm HECKOJIBKUX
YHIH Kontponsnas padora

MEPEMEHHBIX.
Ne 2 (muchbMEeHHO)
o Paznen 8. HTerpanbsHOE UCUUCIIEHUE YK-1.1,
1 Texkyluii KOHTPOJIb Kontponsnas pabdora
(hyHKIIMH HECKOJIBKHX ITIePEMEHHBIX. OIIK-1.4
N Ne 3 (muceMeHHO),
BekTopHbIi aHANMN3 U 3JIEMEHTHI TEOPUU
KOHCIEKT (TTUCHMEHHO)
HOJIst
Paznen 9. luddepenunansuoie
YpaBHEHHUsI U CUCTEMBI
Paznen 6. InterpanbHoOe MCUKCICHUE
(yHKIIMM OJJHOW TIepeMEeHHON
Paznen 7. ®yHKIMU HECKOJIBKUX DK3aMeH
MePEMEHHBIX. (cobecenoBanue),
> IIpomexyTounas Paznen 8. HTerpanbsHOE HCUUCIIEHUE VK-1.1, 9K3aMEH —
aTTeCTalus (hyHKIIMH HECKOJIBKHX ITIePEMEHHBIX. OIIK-1.4 TECTHPOBaHUE
BekTopHbIif aHaIU3 U 3J1EMEHTHI TEOPUU (KOMITBIOTEpHBIE
oJIs TEXHOJIOTHH)

Paznmen 9. Iuddhepenmmansapie
YpaBHEHUSI M CHCTEMbI

Kypec 2 ceccust 3uMHsIst

Paznen 10. Yucnossle u
(YHKIIOHAJIBHBIE PSIIBL.

1 Texkyluii KOHTPOJIb Paznen 11. Teopust dyHKmii
KOMIUIEKCHOU [IEPEMEHHOM.

Paznen 12. OnepanrionHOE MCYHUCIICHUE

KontponsHas pabora
YK-1.1, Ne 4
OIIK-1.4 (IMCBMEHHO),
KOHCIIEKT (ITHCHMEHHO)

Ok3aMeH
Paznen 10. Yucnossle u
(cobecenoBanue),
(YHKIIOHAJIBHBIE PSIIBL.
2 [IpomexyTounas Pasnien 11. Teopus dymKiii VK-1.1, JK3aMeH —
aTTecTauus cop YHICLE OIIK-1.4 TECTUPOBAHUE
KOMIUIEKCHOH ITepeMEHHO1A.
(KOMIIBIOTEpHBIE
Paznen 12. OnepanuoHHoE HCYUCIIEHUE
TEXHOJIOTHH)
Kypc 2 ceccus gernss
Paznen 13. OcHOBBI JUCKpPETHON
A JHCKD KonrponbHas padbora
MaTEeMaTHKH.
1 Texkylmuid KOHTPOJIb Paznen 14. OcHoBbI TEOpUU YK-1.1, Nes
p A N P . OIIK-1.4 (MMCBMEHHO),
BEPOATHOCTEH M MaTEeMaTHUECKOH
KOHCIIEKT (ITMCHMEHHO)
CTaTUCTHKH
Paznen 13. OCHOBBI JUCKPETHOI
p 3ader (cobecemoBanue),
MaTeMaTHKH.
IIpomesxyTouHas YK-1.1, 3a4eT — TECTUPOBAHUE
2 Paznen 14. OcHOBBI TeOpuH
aTTeCTalUs N . OIIK-1.4 (KOMITBIOTEpHBIE
BEPOATHOCTEH M MaTEeMaTHYECKOH
TEXHOJIOTHH)

CTaTUCTHKH

*CDopMa MPOBEACHNA KOHTPOJIbHO-OLICHOYHOI'O MCPONIPUATHA: YCTHO, IMCBMEHHO, KOMIIBIOTCPHBIC
TCXHOJIOT'HH.

Onucanue noxka3arteseil 1 KpUTepreB OLCHUBAHUSA KOMIIETeHIM I
Ha pPa3IMYHbIX 3TANAX UX (POPMHUPOBAHUS, ONIUCAHHE IIKAJI OLlEHUBAHUA

KoHTponb kauecTBa OCBOCHHUS AHWCIUIUIMHBI BKIIOYA€T B Ce0S TEKYIIMH KOHTPOJb
YCIIEBAEMOCTH M IMPOMEXKYTOUHYKO) aTTECTAlMI0. TEeKyllMd KOHTPOJb YCIIEBAEMOCTH U
MMPOMEXKYTOUHAsI aTTECTAIlMsl OOYYaAIOIMIUXCS TMPOBOAATCS B IENSAX YCTAHOBJICHHUS COOTBETCTBHUSA
JOCTUKEHUHN 00YJaroIIMUXCsl TOITATHBIM TPeOOBaHUSAM 00pa30BaTEIbHOM MPOTrPAMMEI K pe3yJIbTaTaM
oOyueHus: U GOpMUPOBAHUS KOMIETEHIIUH.

Tekymuii KOHTPOJb YCIIEBAEMOCTH — OCHOBHOW BHJI CUCTEMATHYECKOW NPOBEPKU 3HAHUM,
YMEHUW, HaBBIKOB OOyYaronmuxcs. 3ajada TEKYIIErO KOHTPOJISI — OINEPAaTUBHOE U PEryJsipHOE
yIpaBleHHe y4eOHOU IeATETHbHOCTHI0 O0YUYArOMINXCsS Ha OCHOBE OOpATHOM CBSI3U M KOPPEKTHUPOBKH.
Pe3ynbTaThl OlIEHUBaHUS YYUTHIBAIOTCA B BUIE CPEAHEN OLEHKU MPU MPOBEICHUHN MPOMEKYTOUHOU
aTTecTalluu.




Jis orleHUBaHUs Pe3yIbTaTOB O0YUYEHUS MCIIONB3YeTCsl YeThIpexOamibHas Kaja: «OTIUIHOY,
«XOPOILIO», «YAOBIETBOPUTEIIBHO», «HEYIOBIETBOPUTEIBHO» M JABYXOaJlbHAs IIKAJA: «3aU4TCHO»,
«HE 3aYTEHO».
IlepeueHp OLIEHOYHBIX CPENCTB, UCIIONb3YEMbIX JUIsl OEHUBAHUSA KOMIIETCHIIUN Ha Pa3JINYHBIX
sTanax ux (GopMUpOBaHUS, a TAKXKE KpPAaTKask XapaKTEPUCTUKA ATUX CPEJICTB MPUBEICHBI B Ta0IHIIe

Ne

HanmenoBanue
OILIEHOYHOT'O
cpencTBa

KpaTkas xapakTepHCTHKa OLIEHOYHOTO CPEACTBA

IIpencraBnenue
OIICHOYHOTO CPE/ICTBA B
DOC

PacuerHo-
rpaduyeckas
pabora (PI'P)

CpenctBo uis IPOBEPKHM YMEHHH NPHUMEHSTH IOIy4EHHBIE
3HAHUS M0 3apaHee ONpeeIeHHON MeTouKe Ul pelleHHs 3aaa4
WK 33aHUH 10 pa3feny AUCLUILIUHEL.

MoxeTr OBITh HCIONB30BAHO [UISI OLEHKH 3HAaHUH, YMEHHUH,
HaBBIKOB M (MJIM) ONBITA JAESITEIbHOCTH 00YYaIOINXCS

Tunosoe 3aganue st
BBIMOJTHCHHS PACYCTHO-
rpadu4eckoil paboThI

KonTponsHas
pabora (K)

CpencTBO NMPOBEpKH YMEHWI NPUMEHSTH IOJIyYEHHbIE 3HAHHS
JUISL pellieHNs 3a1a4 OIPEJIeNICHHOTO THIIa [0 TEME WK pas3ziey.
MosxeT OBITh HCIIOJB30BAHO JUIA OLECHKM 3HAHWUH W yYMEHHH
o0yJaromuxcst

TurnoBoe 3aanue st
BBITTOJTHCHUS
KOHTPOJILHOH paboThI

Hoxman

IIponyxr CaMOCTOSITETTLHOM paboThI oOyuarormerocs,
MPEACTABISIOMUN  co0oif  MyONMYHOE  BBICTYIUIGHHE IO
MIpPECTaBICHHUIO TOJIy4EHHBIX pe3ynbTaToOB peLieHus
ONpEEIICHHOM Y4eOHO-TIPaKTHIECKOH, y4eOHO-
HCCIIEIOBATENbCKON WM HAyYHOUM TEMBI.

MosxeT OBbITh HCHONB30BAHO Ui OILIGHKM 3HAHWUN, YMEHUH,
HaBBIKOB M (WJIM) ONBITA AEATEIbHOCTH 00YJarOUTHXCs

Tembl [oKIag0B

PaznoypoBHeBbIe
3aaun

Pasnnyaror 3apauu:

— PpeNpoXyKTHBHOTO YPOBHSA, IO3BOJIIOIIME OICHHUBAaTh U
JIMarHOCTHUPOBaTh 3HaHHWE (aKTHYEeCKoro marepuana (0a3oBble
NOHATHUS,  QITOPUTMBL,  (aKThl) M  yMEHHE  IPAaBUIBLHO
UCIIONIb30BaTh CIICIHAJBHBIC TEPMHMHBI U TIOHSATHSA, y3HaBaHUE
O0OBEKTOB WM3Y4YCHHsA B paMKax OIpPEICICHHOTO — pa3ziera
JICTIATUTHHBL,

MOXKET OBITh HCIONB30BAHO MJIs OICHKH 3HAHWA M yMEHUH
00yYarOIIUXCS;

— PEKOHCTPYKTHBHOTO YpPOBHS, IO3BOJISIOIINE OICHUBATH U
JMUAarHOCTHPOBATh yMEHHUS CHHTE3HpPOBATh, AaHAJIM3HPOBATH,
0000mars  (akTHYeCKH W TEOpeTHMYEeCKUi Marepuan ¢
(opMynHpOBaHHEM KOHKPETHBIX BBIBOJIOB, YCTaHOBJIEHHEM
MIPUYIMHHO-CIIEJICTBEHHBIX CBA3CH;

MOXET OBITh WCIOJNB30BAaHO JJIsi OIICHKHM 3HAaHWH, YMEHUH,
HABBIKOB ¥ (WJIM) OTBITA JIEATENBHOCTH 00YJIarOIINXCS;

—  TBOPYECKOTO  YpOBHS, TIO3BOJLIIONINE  OICHWBAaTH U
JMUarHOCTHPOBATh YMEHHsS, WHTETPUPOBATH 3HAHHS PA3TUIHBIX
o0nacTeil, apryMeHTHPOBATh COOCTBEHHYIO TOUKY 3PCHUS;

MOXET OBITh HWCIIONB30BAHO IS OIICHKH 3HAHWHA, yMEHHA,
HaBBIKOB ¥ (MJIN) OTBITA JCSITEIHHOCTH O0YJIarOITIXCS

TumnoBsie
Pa3HOYPOBHEBbBIE
3aJa4u

Koncnekr

OcoOb1ii BHJ TEKCTa, B OCHOBE KOTOPOTO JICKUT aHAIUTHKO-
CHHTETHYEeCKass TnepepaboTka WHPOPMAIMK IEPBOUCTOYHHKA
(ucxomnoro Tekcta). llenb 3TOW AEATETHLHOCTH — BBISIBICHHE,
cucreMaTm3anys M o0oOmeHHe (C BO3MOXKHOH KPHUTHYECKOI
OIICHKO}) Hambonee WEHHOW (A  KOHCIEKTHPYIOIIETO)
nHpOpPMAaLNH.

MoskeT OBITh HCIIOJNIB30BAHO ISl OICHKH 3HAHWM, yMEHUH,
HaBbIKOB ¥ (MJIM) OTBITA IESITEIEHOCTH 00YJaIOMINXCs

Tembl KOHCIIEKTOB

TectupoBanue
(xoMIBIOTEpHBIE
TEXHOJIOTHH)

Cuctema  CTaHAApPTU3UPOBAaHHBIX  33JaHUl, MO3BOJAIOLIAL
aBTOMATH3UPOBATh MPOLEAYPY H3MEPEHMs YPOBHS 3HAHUUA U
yMeHHH 00yJaromerocs.

MoxeTr OBITh HCIIONB30BAHO [UISi OLEHKM 3HAHWH, YMEHUH,
HaBbIKOB M (WMJIM) ONBITA IESTEIbHOCTH 00YJaIOIUXCS

don TECTOBBIX
3aJaHAN

3aueT

CpeacTBo, MO3BOJISIONIEE OLEHUTh 3HAHUS, YMEHHUS U BIIaJEHUS
00yJaromerocs 1o TUCIHIUIHHE.
PexoMenayercss uisi OLICHKM 3HAHWW, YMEHUW U BIJIAJICHHUM

ITepeuens
TEOPETUYECKHUX
BOIIPOCOB H THIIOBOE




HaBbIKaMH 06yqa101111/1xc51

MPaKTUYECKOE 3aJaHue
K 3a4eTy

8 | Dk3amen

CpencTBo, MO3BOIISIONIEEe OLECHUTH 3HAHHS, YMEHUS, HABBIKOB H
(i) oTIbITa AEATENFHOCTH 00YYAIOMIEToCs 110 TUCITUITIHHE.
MoseT OBITH HCIONB30BAHO JUIA OICHKH 3HAHWH, YMEHHH,

Ilepeuenn
TEOPETHIECKUX
BOIIPOCOB U THIIOBBIE
MIPaKTHYECKNE 3aJaHUs

aTTeCTalHs B
(hopme sK3ameHa

KOMMYHUKAITMOHHBIX TEXHOJIOTHH.
MoeT OBITh HCIIOJIB30BAaHO JJIA  OI€HKH 3HaHPII>'I, yMeHHfI,
HAaBBIKOB 1 (I/IJ'II/I) OIIbITA ACATCIIBHOCTHU 06yqaron_u/1xc;l

(obpazert
HaBBIKOB U (MJIH) OTIBITA ACATEIHHOCTH 00YJIarOIIXCs
9K3aMEHAIIMOHHOTO
Ouiera)
Cucrema ABTOMATH3HPOBAHHOTO KOHTPOJIS OCBOCHUS
Tect — KOMIICTCHIIMYA  (4acTH  KOMIICTCHIIUI)  OOydarommMmcs IO
g | MPoMexKyTOUHAs JUCTIATUTAHE HCTIOJIh30BaHUCM UHPOpMaIUOHHO- | DOHI TECTOBBIX
aTTecTalus B KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH. 3alaHui
¢dopme 3auera MoskeT OBITh WCIONB30BAHO [UIS OICHKH 3HAHWIA, YMCHUH,
HABBIKOB ¥ (MJIH) OMBITA JCATEIHHOCTH 00YYAFONIIXCS
Cucrema ABTOMATH3HPOBAHHOTO KOHTPOJIS OCBOCHHS
Tect — KOMIETEHIMA (4acTH KOMIICTCHIHH) OOyJarommMcs 110
10 | TPOMEKyTOUHAs JMCUUTUTNHE c HCIIOJIb30BAaHHEM uHPOpMAIMOHHO- | DOH/ TECTOBBIX

3aJaHUuN

KpuTtepuu u mikajabl OlleHUBaAHUSI KOMIIETEHIIU B pe3yJibTaTe H3yYeHHs U CHHIIIHHbI
NPH MPOBeIEHNN MPOMEKYTOYHOI aTTecTanu B (hopMe 3a4eTa W IK3aMeHa.
Il kaabl OlleHUBAHUSI YPOBHS OCBOEHHSI KOMIIETeH Ui

IIIxanb! OLIEHUBAHUS

Kpurepun onennBanus

Yposenb
OCBOEHUSA
KOMIIETEHIIUHA

KOTIUYHO»

«XOPOLIO»

«3adYTCHO»

«YAOBJCTBOPUTCIILHO»

OObyuarommiics MIpaBUJIbHO OTBETHJI Ha
TeopeTHdeckne Bompockl. [lokazanm oTimYHBIE
3HaHUS B  paMKax y4eOHOro MaTepHana.
[IpaBUIbHO BBITIOJNIHUI IIPAKTHUECKHUE 3aJlaHusl.
[okazan oTaMYHBIE YMEHHUS M BIIaJICHUS] HABBIKAMHU
NPUMEHEHUS TOJYUYEHHBIX 3HAHUH U YMEHHH NpH
pelIeHn! 3a7a4d B paMKax yuyeOHOro MaTepHana.

OTBeTHII HA BCE JIOMOJITHUTEJIBHBIC BOIIPOCHI

Bricokui

OOyyarommiics ¢ HEOOJBIIUMU HETOYHOCTAMU
OTBETHJI Ha TeopeTHdeckue Bompochl. [lokaszain
XOpoIle 3HaHWA B paMKax y4eOHOro marepuana.
C  HeOONBPIINMH  HETOYHOCTSMH  BBIITOJHMI
npakTrdeckue 3aaanus. [lokasan xopomue yMmeHus
U BJIQJICHUS HAaBBIKAMHM NPUMEHEHUS IMOIY4YEHHBIX
3HAHUW WM YMEHUH IIpU pELICHMU 3aJad B paMKax
yueOHoro marepuana. OTBeTH Ha OOJBIIMHCTBO
JIOTIOJIHUTENIbHBIX BOIIPOCOB

BazoBriit

OOyyaromuiics ¢ CyIIeCTBEHHBIMA HETOYHOCTSAMU
OTBETWJI Ha TeOpeTHYecKue BOMpochl. I[lokazan
YIOBJICTBOPUTEIIbHBIC 3HAHHUS B PaMKax y4eOHOro
Matepuasia. C CYIIECTBEHHBIMH HETOYHOCTSIMH
BEIIIOJIHWJI ~ MpakTH4YecKue 3amaHus. [lokaszan
VIOBJIICTBOPUTEIBHBIE  yYMEHUS W BJAJICHUS
HABBIKAMH TPUMCHCHUS IIONYYCHHBIX 3HAHUH U
YMEHUU INpH PElICHUH 3aJad B paMKaX y4eOHOro
MaTtepuana. JlOmycTHII MHOTO HETOYHOCTEH Ipu
OTBETE HA JIOTIOJIHUTEILHBIC BOMIPOCHI

MuHUMaILHBIN

«HCYIOBJIETBOPUTECIIBHOY

«HE 3a4TCHO»

OOyyaromuiics TpU OTBETE HAa TEOPETHUECKUE
BOMPOCHl W TPU BBINOJHEHHH TPAKTUUECKUX
3aJ]aHuil  TPOJIEMOHCTPUPOBAI  HEJIOCTATOYHBIN
ypoBeHb 3HaHMW M ymeHuil. Ilpu orTBetax Ha
JIOTIOJIHUTENBHBIE  BONPOCHl  OBUIO  JOMYIIEHO

Komnerenmnuu He
chopMHupOBaHBI




| | MHOKECTBO HCIIPABUJIbHBIX OTBETOB

Tect — npomexxyTouHast arrectanys B popme 3auera:

[IIxana oneHUBaHUS

Kpurepun onieHnBanust

«GAUTEHO Obyuaromuiicst BepHO oTBeTs1 Ha 70 % u Oosiee TECTOBBIX 3aJaHMH MPU IPOXOKICHUU
TECTUPOBAHMS
OOyuaromuiicsi BepHO OTBETHJI Ha 69 % M MeHee TECTOBBIX 3aJaHUH NPH MPOXOXKACHUU
«HE 32YTEHO
TECTUPOBAHUS
TecT — mpomexxyTodHas arTectamus B (hopMe 3K3aMeHa:
IIIxasa ouleHUBaHUS Kpurepun onieHuBanust
COTIHHOY OOyuaronmuiicst BepHo oTtBetua Ha 90 — 100 % TecTOBBIX 3amaHUil NPH HPOXOXKICHUH
TECTHPOBAHUS
CXODOLION OOyuaronuiicst BepHo oTtBeTua Ha 80 — 89 % TECTOBBIX 3aaHUIl IIPU HPOXOXKICHUH
P TECTUPOBAHUS
OOyuaronuiicst BepHo oTBeTms1 Ha 70 — 79 % TeCTOBBIX 3aJaHUil IIPU HPOXOXKICHUH
«yIIOBJIETBOPHUTEIILHO)
TECTUPOBAHUS
OOyuaronuiics BepHO OTBETHI Ha 69 % M MeHee TECTOBBIX 3aJaHUN MPH MPOXOXKICHUU

«HCYIOBJIETBOPUTECIILHOY

TECTUPOBAHUS

Kpurepun u mkaJibl olileHMBaHUS Pe3yJbTAaTOB 00y4eHHUs NIPU NMPOBeAeHUN

TEKYIIEro KOHTPOJIAA YCIIEBACMOCTH

Pacuetno-rpaguueckas padora (PI'P)

[IIxana oneHUBaHUS

Kpurepun onennBanus

OOyJaroniuiicss MONHOCTBIO W TPaBWIBHO BhIMONHWI 3amanue PI'P. Tlokazam ornndHbIe
3HAHWS, YMEHUS U BIAICHWS HAaBHIKAMH NPUMCEHECHUS WX TPU PEIICHWH 3a1ad B paMKax

«OTIUYIHOY
ycBOeHHOTO ydeOHoro wmarepuana. PI'P odopmiena akkypaTHO W B COOTBETCTBHH C
TIPEIbABISAEMBIMH TPEOOBaHUSIMH
OO6yuatommmiicst BeImonHII 3aganne PI'P ¢ HeOompmmmu HeTouHOCTSIMA. [lokazan xopormme
«XOPOIIIOY 3HaHWsI, YMEHUS M BIQJICHUS HABBIKAMHU MPUMEHEHHS WX TNPU pEIICHWH 3a7jad B paMKax

YCBOEGHHOTO yueObHoro matepuaia. Ecte Hemoctatku B ohopmueHun PI'P

«YHAOBJICTBOPUTCIILHO»

OO6yuaronuiics BeImosiHM 3agaHue PI'P ¢ cymecTBeHHBIMEH HeTouHOCTAMHU. Ilokazan
YAOBIIECTBOPUTEIIbHBIE 3HAHUSI, YMEHUS U BJIaJICHUS HABBIKAMY IIPUMEHEHUSI UX IIPU PELLIEHUU
3aa4 B paMKax YCBOEHHOro ydeOHoro marepmuana. KauectBo odopmierus PI'P umeer
HEJ0CTAaTOYHBIH YPOBEHb

«CHEYOOBJIECTBOPUTEIILHO»

IMpu Bbimonnennu PI'P  oOydaromiuiics NpoJeMOHCTPUPOBAT HEJIOCTATOYHBIH YPOBEHb
3HAaHUI, YMEHMH W BIaJEHUs UMM INIPH pEIIeHHH 3a/a4 B PaMKaX YCBOGHHOIO y4eOHOro
MaTepuana

KonTtposnbHas pabota

[IIxana oneHUBaHUS

Kputepun oneHuBanus

«BavYTCHO»

IlonHOE packpbITHE TEMBl, YKa3aHUE TOYHBIX HA3BaHUN U ONPEACICHUM, paBUIbHAS
(opMynMpOBKa TOHATHH W KaTEropwWif, IPUBEICHBI BCE HEOOXOAMMBIC (HOPMYJIH,
COOTBETCTBYIOIIAs! CTATUCTUKA U T.II., BCE 3a/IaHMs BHINOJHEHBI BEPHO (BCE 3a/aull PEIICHBI
MPaBHJILHO)

HC,HOCTEITO‘IHO NOJIHOC PACKPLITUE TEMbI, OAHA-/IBC HECYLICCTBCHHbBIC OLIMOKKA B
OIpCACIICHNN MOHATUH U KaTeFOpHﬁ, B (I)opMynax, CTaTUCTHYCCKUX JaHHbIX W T. II.,
KapAWHAJIbHO HE MCHAIOMNUE CYTb H3JIOKCHUSA, HAJIUYNUC HE3HAYUTCIIBHOTO KOJUYECTBA
I'paMMaTUYCCKUX W CTHIUCTHYCCKUX OIHI/I6OK, OJHa-ABC HCECYHICCTBCHHBLIC IMOTPEUIHOCTHU
ITPpY BBITIOJTHCHUN 3aJIaHUH UJIN B PEUHICHUAX 3aa4

OTBeT oTpaxxaeT NUIIb 00IIee HANpaBICHUE U3JI0KEHUS JIEKIIMOHHOTO MaTepuaia, HaJaudne
Ooiee NIBYyX HECYNIECTBEHHBIX WM OIHOMN-IBYX CYIIECTBEHHBIX ONIMOOK B ONpPEIEICHUU
MOHATHH W KaTeropwuii, GopMyiax, CTATUCTUIECKUX AAHHBIX M T. II.; OOJIBIIOE KOJINIECTBO
TpaMMaTHYECKUX W CTHIMCTHYECKHX OIIMOOK, OJHA-IBE CYIIECTBEHHBIC OIMMOKH MpHU
BBINIOJHEHUM 3a/1aHUM WK B PELIEHUSX 3a/1a4

«HEC 3a4YTCHO»

OO0yyaronuiicst TEMOHCTPUPYET ciaboe MOHMMaHHE MPOrPaMMHOTO Marepuana. Tema He
packpeita, Oojiee MBYX CYIIECTBCHHBIX ONIMOOK B OIPEACICHUU MOHITHHA M KaTeropwid, B
(hopMynax, CTaTHCTUYECKUX JAHHBIX, IMPY BEIMOJHCHUH 33aJaHWN WU B PEIICHHSIX 3a1ad,
HAJIMYHC TPAMMATHYCCKUX U CTHIIMCTHYCCKUX OMTHOOK U JIp.




| Her orBera. He OBLIO HOMBITKH BHIIOJIHUTE 3aJaHuc

Hoxnan

[IIxana oneHUBaHUS

Kpurepun onieHnBanus

«OTIHYHO»

OOyuaronuiicss MPOACMOHCTPUPOBAT: TMOJHOE PACKPBITHE BOMPOCA; YKAa3aHHE TOYHBIX
Ha3BaHUI W ONpPENCJICHUI; NpPaBWIbHBIC (OPMYIUPOBKH TIOHATUH U  KaTeropui;
CaMOCTOSITENIFHOCTh OTBETa, YMCHHE AHAIM3MPOBATH M ICNAaTb COOCTBEHHBIE BBIBOJBI IIO
paccMaTpuBaeMOi TeMe; NCTIOIb30BaHUE JOTIOHUTEIFHON JIUTEPaTyphl U UHBIX MaTEpHaIoB
U JIp.

«XOPOIIO)

OO6yJaronuiicss IPOIEMOHCTPUPOBAIL: HETOCTATOYHO TIOJHOE, M0 MHEHHIO IIPETIOoJaBaTels,
PacKpBITHE TEMBI; HECYIIECTBCHHBIC OIMHOKH B OINPENEIICHHH IMOHATHH, KaTeropuid M T.II.,
KapIWHAJBFHO HE MEHSIOMMX CYTh W3JIOKCHHUS; WCIIONB30BAaHUE YyCTapeBIIeH y4ueOHOM
JUTEPATYPHI U IPYTUX HCTOTHUKOB

«YAOBJICTBOPUTCIILHO»

OO0yyJaronuiicss MPOJAEeMOHCTPUPOBAI: OTPAXEHUE JIUIIL OOMIETO HAPAaBICHUS H3JIOKEHUS
JICKIMOHHOTO MaTepHaia ¥ MaTepHaya COBPEMEHHBIX YYeOHHMKOB; HAJIMUUE JOCTATOYHOTO
KOJIMYECTBA HECYIIECTBEHHBIX WM OJHOW-ABYX CYIIECTBEHHBIX OIIMOOK B ONpE/IEICHUN
MOHATUHM W KaTeropuid | T. I.; UCIOJIb30BaHUE yCTapeBlIel Y4eOHOW JIUTepaTyphl U IPyTrux
MCTOYHHMKOB; HECTIOCOOHOCTh OCBETUTDH NPOOJIEMATHKY Y4€OHOW IUCIUIUIUHBI U JIP.

«HEYOOBJICTBOPUTEIILHO»

OOyyarouuiicsi NpoJEMOHCTPUPOBAT OOJBIIOE KOJMYECTBO CYIIECTBEHHBIX OIIMOOK, HE
BIQJICHUEC MAaTepUalioM; HE BIAJCHUEC MOHITHUMHO-TEPMUHOJOTHYECKUM  aIllapaToM
JWICHMILIMHBI; HECTIOCOOHOCTh OCBETHTh MPOOJIEMATUKY Y4eOHOH IUCIMIUIMHBI U JIp.

PaSHoypOBHeBLIC 3aJa4uu

IIIxana oneHnBaHUs

Kpurepuu onieHnuBaHus

JIeMOHCTPHUpPYET OYeHb BBICOKHMI/BBICOKHI YPOBEHb 3HAaHWIH, YMEHHH, HABBHIKOB B

COTITUIHOY COOTBETCTBHH C KPHUTEPUSIMH OIICHWBaHUI. Bce TpeOoBaHMA, MpembsABIsIeMble K 3aTaHUIO,
BBITTOJTHEHEI
JleMOHCTpHpYEeT MOCTATOYHO BBHICOKUI/BBIIIEC CPETHETO YPOBEHb 3HAHUHN, YMEHUH, HaBBIKOB
«XOPOIIIOY B COOTBETCTBHH C KPUTEPHSIMH OLICHHBAaHUA. Bce TpeOoBaHMA, pEABIBIIEMBIE K 3aJaHUIO,

BBITIOJTHCHBI

«YHOBJICTBOPUTCIILHO»

HaBbBIKOB B COOTBETCTBHUU C
NpeABABIIACMBIX K 3aJaHUIO,

JleMoHCTpUpyeT cCpeaHud ypOBEHb 3HAHWWM, YMEHHW,
KPUTEpHUSAMHU OICHHBaHUA. bBoJNBIIMHCTBO TpeOOBaHMUM,
BBIIIOJIHEHBI.

JleMOHCTpUpYET HH3KHI/HMXKE CPEJHEro ypOBeHb 3HAaHWM, yMEHHH, HaBBIKOB B
COOTBETCTBHHM C KpPUTEPUSIMH OIECHUBaHHI. MHoOrue TpeOOBaHMSA, TNperbsIBIIEMBbIE K
3aJIaHHIO, HE BBITIOJTHEHBI

«CHEYIOBJIECTBOPUTEIILHO»

JleMOHCTpUpyeT O4Y€Hb HU3KMH YpPOBEHb 3HAHWM, YMEHUN, HABBIKOB B COOTBETCTBUM C
KpuTepusMu onieHnBanus. He orBera. He OblI0 MONBITKM PENIUTD 33/1a4y

Koncniekt

IIIxana oneHuBaHMs

Kpurepuu oneHnBaHus

«OTIUYIHO»

KoHcrmekT 1o TeMe BBHINOTHEH B 0003HAYEHHBIH MPEogaBaTeIeM CPOK.

KoHcrekT BBIMOIHEH 00yJaromuMcs MO 33JaHHONW TeMe B MOJTHOM 00beMe ¢ COOII0IeHIeM
HE0OX0MUMOM mocieaoBaTeabHOCTH. OOyUaromuiicss padoTas MOJHOCTHIO CaMOCTOSTEIbHO;
PacKpbUl TEMY TTOJTHOCTBIO M OTBETHJI HA BCE BONPOCHI NTPENOAABATENS 10 KOHKPETHOH TemMe
KoHcnekTa. KoHcnekT odopmileH akkypaTHO, B HauOojee ONTHMAaJIbHOW Uil (DUKCALUH
pe3ysbTaToB opme

«XOpPOLIOo»

KoncnexT 1o TemMe BEIIOJIHEH B 0003HAYEHHEII npenoaaBaTejieM CpoOK.

Koncnekr BeimosiHeH O6y‘laIOIIII/IMC$I 1o 3aHaHHOﬁ TeME B IOJHOM 00BEME C CO6J'IIO,H€HI/I€M
HeOGXOﬂHMOﬁ oCJIC1OBATCIIBHOCTH. O6yqafom1/1171c51 pa60Tan IIOJIHOCTBKO CaMOCTOATCIIBHO,
PaCKpblI TEMY HE MOJIHOCTHIO U OTBETUJI HAa YaCTh BOIIPOCOB IpenogaBaTeisd 1Mo KOHerTHOﬁ
Teme KoHcnekTa. Koncmekr O(i)OpMJ'IeH AKKYpaTHO, C HC3HAYUTCIbHBIMH NUCIIPABJICHUAMU

«YHOBJICTBOPUTCIILHO»

KoHcnekT 1o TeMe BHIMOTHEeH B 0003HaYeHHBIN Tpero1aBaTeieM CpoK.

KOHCHCKT BBITIOJTHCH O6yanOI_HI/IMC${ 10 SaﬂaHHOﬁ TEME B HC IIOJTHOM 061)eMe C YaCTUYHBIM
cobmozieHreM HEeoO0XOoAUMOoN mocienoBaTeslbHOCTH. OOydJaromuicss padoTan TMOITHOCTHIO
CaMOCTOSITENIbHO; PACKPBUI TEMy HE TIOJHOCTBIO M OTBETHJI HAa 4YacTb BOIPOCOB
IpernoaBaTessi M0 KOHKPEeTHOH TeMe KoHcIekTa. KoHcnekT oopMieH He akKypaTHO




«HEYIOBJICTBOPUTEIIHEHOY

KoHcrekT 1o TeMe He BHITIOHEH B 0003HAUCHHEIH MPEo1aBaTesieM CPOK.
KoHcmiekT BBITONIHEH OO0yYalomMMcsl He M0 3aJaHHOW TeMe B He TOJTHOM oObeMe 0e3

cOoOJIIOIeHUS

HEOOXOoAWMOW  TocienoBaTeNnsHOCTH.  OOydarommiics

paboran  He

CaMOCTOATENbHO; HE pPACKPBUI TEMYy M HE OTBETWJI Ha BOINPOCHI MPENOAaBaTeNIs IO
KOHKpPETHOH TeMe KOHCIeKTa. KOHCIIeKT o opMIleH He aKKypaTHO

TecTupoBaHue — TEKyIIUHA KOHTPOJIb

[IIxana oneHUBaHUS

Kpurepuu onieHuBaHus

COTITHIHOY Ob6yuqatonmmiicss BepHO oTBeTma Ha 90 — 100 % TecTOBBIX 3amaHWi TIPH TMPOXOKICHHH
TECTUPOBAHHUS
«XODOLION OO6yuqatommmiicss BepHO OoTBeTHNI Ha 80 — 89 % TecTOBBIX 3amaHWi TPH MPOXOXKICHUH
p TECTUPOBAHHUS
«YIOBICTBODHTEIBHOY OO6yuqatonmmiicss BepHO OoTBeTHN Ha 70 — 79 % TecTOBBIX 3amaHWH TPH IMPOXOXKICHUH
Y P TECTUPOBAHHUS
OOyuaronuiicst BEpHO OTBETHI Ha 69 % W MEHee TECTOBBIX 3aIaHUH MPU HPOXOXKICHUH

«HCYIOBJICTBOPUTECIILHOY

TCCTUPOBAHUA




3 TunoBble KOHTPOJIbHbIE 32IaHHUS UJIM MHbIE MAaTePHUAJIbl, HEO0X0AUMbIE
JJIS OLCHKH 3HAHMIA, YMEHHH, HABBIKOB M (WJIN) ONBITA JeATEJIbHOCTH,
XapaKTepU3yIIUX 3Tanbl (JOPMHUPOBAHUA KOMIIETEH UM
B IIpoLecce 0CBOCHUA 00pa30BaTeIbHOM MPOTrPaMMbI

3.1 TunoBble 3a1aHusl AJI51 BHITIOJIHEHUsI pacuyeTHO-rpaguyecKux pador

BapuaHTel 3amaHuil  AJIs1  BBIMOJIHEHHS pacyeTHO-TpadUYecKux pabdOT BBUIOKEHBI B
ANEKTPOHHOU  WH(pOpMAIMOHHO-00pa3oBarenbHOi  cpene  3a0MKT  HpI'VIIC, pmocrtymHO#
00y4aroIIeMycs uepe3 ero JIMYHbIH KaOUHeT.

Hwxe npuBeneHsl oOpasibl THIOBBIX 3aJaHUN IS BBIMOJHEHUS PAaCYETHO-rpaUUIeCcKUX
paboT Mo TeMaM, MPeAYCMOTPEHHBIM paboueii MporpaMMoi TUCIUTLIAHBIL.

OO0pa3en THIIOBOIO 3aJaHUA I BBINIOJTHEHHUS PacyeTHO-rpaduyeckoii padorsr Ne 1

3apanue 1. [TocTpouTh Ha KOMILIEKCHOW IUIOCKOCTH M 3alUcaTh B TPUTOHOMETPUUYECKOU (opme
z= r(cos;o +i-sin (p) KOMIUIEKCHOE YUCJIO z = -2+ 24/3/,
3ananue 2. BbIIOIHUTEL JEACTBUS Ha/l MATPULIAMH (A — 38)+ B2

2 3 _1 -1.0 5
A=l 4 5 2 |B={0 1 3|
-1.0 7 2 -2 4

3aganue 3. Peumuth cuctemy JnuHEHHBIX ypaBHeHuUM Meronamu Kpamepa, ['aycca, oOpaTHoii
MaTpPHLIBIL.

3x—-y+z=-11,

5x+y+2z=28,

X+2y+4z=16.
3aganue 4. Haiitu KocMHYC yriia MeXay BEKTOpaMd & U b

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

3apanue 5. Harmcarp obiiee ypaBHeHHe Ax + By +C =0 MpsiMoid, npoxosmieit yepe3 toukn M u N.
[IpeoOpa3oBarh MOJIy4eHHOE YpPaBHEHHUE U MPEICTaBUTh €0 B BHUJIE YPAaBHEHUS NPSIMON C YIJIOBBIM

KOOQQUIUEHTOM  y=kx+h M ypaBHEHHMS HpAMOH B  OTpe3kax Ha ocax X _ Y _ 4.
a b
M (-2,4),N (3, 1).
3aganue 6. /[anbl koopauHaTHI 4eTHIpEX Touek: 4, B, C, D. Haiitu nnowmans tpeyroiapsHuka ABC n
JUIMHY €0 BBICOTBI, OIYIIEHHOM U3 TO4kH C.
A(0; 2;-1), B(, 1,-1), C(-1; 0; 1), D(-1; 0; 2)
3aganue 7. BeraucauTe npeneinsl
a) Iim3X2_5X2+2. 6) . X*—5x+6
x> 2X° + 56X =X x>2 x? —12x + 20
3aganue 8. ccnenoBaTh Ha HEMIPEPHIBHOCTD (DYHKIIMIO, TPU HATMYUU TOYEK pa3pbiBa OMpPEETUTh
ux tuM. [ToctpouTts rpaduk GyHKIMH.
Xx+4  npux<-i

x*+2 npu-1<x<,
2x npu x >1.



3aganme 9. Haiitu mpon3BoIHYIO CIOXKHOM (QyHKITHH
y =3cos?(4x? +3).
3anganmue 10. Haiitu npenens! GyHKUIUH, HCHIOB3Ys paBuiio Jlonurans
. sinx —sin6x
lim—————.
x>0 1-cosx

IIpumepHbIe BONPOCHI /sl 321U THI pacuyéTHO-rpaduieckoi padornr Ne 1

1. Yro takoe KoMIUIEKCHOE 4Mciio? B uéM ero ominuums OT AeHCTBUTENbHOro uucia? Yro takoe
MHUMas eiMHALA?

2. 3anmuumTe TPUTOHOMETPUUECKYIO M MOKa3aTesbHYI (popMbl KOMILIEKCHOro uucina. Kak Hailtu
MOAyJIb U apryMeHT? KakoB X reoMeTpu4ecKuil cMbICi?

3. llpuBenute mnpUMepsl oOlepaluii HaJl KOMIUJIEKCHBIMM YHCIaMH B aireOpandyeckol
TPUTOHOMETpHUYECKOH Popmax. 3amumute Gopmyny Myaspa.

4. UYro takoe marpuna? Kak omnpenenstorcs JUHEHHbIE Omepaluy HajJ MaTpUIlaMH M KaKOBBI UX
coiictBa? [IpuBeaure npumepsl.

5. Uro Takoe MaTpulla M pacHIMpeHHas MaTpHIla CHCTEMbl JIMHEWHbIX ypaBHenuii? [lpuBemute
IIPUMEPBHI.

6. Uro Takoe pemnieHHEe CHUCTEMbl JHHEWHBIX ypaBHeHuH? Kakue cucrteMbl Ha3bIBalOTCA
COBMECTHBIMH, a KAKME — HECOBMECTHBIMU?

7.  Cdopmynupyiite Teopemy Kponekepa-Kanenmu.

8. Ilpu xakoMm ycioBHUU CUCTEMA JUHEHHBIX YPAaBHEHUN NMEET €IMHCTBEHHOE pellieHue?

9. JIns xakux cucreM ypaBHEHUH ucnoib3yercs Mmetolx Kpamepa? B yem oH coctout?

10. Omnumute meton ["aycca perieHus: U UCCIeI0BaHUs CUCTEM JIMHEUHBIX YPaBHEHUM.

11. Yro Takoe panr Matpuiibl? Kak ero Mo>xHO HalTH?

12. Kaxkas matpuiia Ha3pIBaeTCs 0OpaTHOM i naHHOM Matpulibl? Beerna nmu cymectByetr oOpaTHas
Matpuna? Kak MoxHO HaliTH 00paTHYIO MaTpuIry?

13. B 4ueMm cocTOUT MaTpU4HbIN CIOCOO PEIIEHUs] CUCTEM JIMHEWHBIX YpaBHEHUN?

14. Yro Takoe Bexrop? nmHa BekTopa? HazoBuTe 0OCHOBHBIE Onepaliuu HaJ BekTopaMu. lIpusenure
MIPUMEPBHI.

15. Jlaiite ompeneneHus CKaJIpHOTO, BEKTOPHOTO M CMELIAHHOIO IPOMU3BEACHHUN BEKTOPOB.
3anuuuTte GopMyJIIbl U UX HAXOXKJIEHUS B KOOPAMHATHOMN opme.

16. 3anummre GopMynsl UId HaXOXIEHHs IUIomaneil 1 o0bEMOB (QUIyp C MOMOIILIO BEKTOPOB.
[IpuBenuTe MpUMEpBI.

17. Kak MOXHO 3ajaTh IpPSMYI0 Ha IUIOCKOCTH? UTO Takoe BEKTOp HOPMaJM M HalpaBIISIOLINN
BEKTOP MpsAMOit?

18. Kaxum MosxeT ObITh B3aMMHOE PacoI0KEeHNE MPSAMBIX Ha TIOcKoCcTH? TOUKU U mpsMoit?

19. Kak MOXHO 3a7aTh NPSAMYIO U IJIOCKOCTh B IPOCTPaHCTBE?

20. Kakum MoxeT ObIThb B3aUMHOE paclojoKeHHe IUIocKocTe B mpocTtpaHcTBe? Ilpsmoilt u
IJIOCKOCTH? JIBYX MpAMBIX?

21. Kak onpenenuts paccrosiHue Mexay ToukaMu? OT Touku A0 npsiMoi? OT TOUKH 10 TIIOCKOCTU?
22. Jlatite onpenenenue GpyHkunu. Yto Takoe 06sacTh onpeaeneHust PyHKIuuu?

23. KakoBbI OCHOBHBIE cTIOcOObI 3a1anus pynkuuu? [lpuBenure mpumMepsl.

24. ChopMynupyiiTe onpeaeneHus mpeesna mocae0BaTeIbHOCTH U TIpeeia (QyHKITIH.

25. 3anummre GopMyIiy epBOro U BTOPOT0 3aMeyaTeIbHOI0 PeesIoB.

26. ChopmynupyiiTe onpeneineHrs HEMPEPhIBHOCTH (YHKIMHM B TOYKE M Ha OoTpe3ke. Kakue Toukm
Ha3bIBAIOTCS TOYKAMH pa3pbiBa QyHKIHH?

27. Yto Takoe 0AHOCTOPOHHHUE Mpenesibl? Beeraa in oHu paBHBI?

28. Chopmynupyiite omnpeneneHne Npou3BogHON. KakoB ee MexXxaHMYECKHMH MW TeOMETpUYECKH
CMBbICH?

29. 3anummre TabIMIly TPOU3BOJAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKLIUH.



30. 3anummre (GOpMyIBl MPOW3BOAHBIX CYMMBI, TPOM3BEACHHS, YACTHOTO JIBYX (YHKIIHA.
[IpuBeauTe NpUMeEpHI.

31. 3anummre dpopmyny nuddepeHupoBanus cioxHoi Gynkiun. [puBeanre npumepsl.

32. ChopmynupyiiTe npaBuiio jgorapudmudeckoro nuddepennupobanus. [IpuBenure npumMepsl.

33. Chopmynupyiite onpenenenue nuddepenimana GyHKIuM.

34. JlaiiTe reoMeTpHuYecKyro HUHTeprperanuo auddepenunana (GyHKuMd u €€ NpupameHus B
3aIaHHOM TOYKE.

35. ChopmynupyiiTe onpeaeneHus Tpou3BoHON U AuddepeHirana BEICIINX MTOPSIKOB.

36. KakoB MexaHUYeCKUI CMBICII IIPOU3BOIHOM BTOPOIo NopsaKa’?

37. Kak HaxoasTcs NpPOM3BOAHBIE IEPBOTO M BTOPOro Mmopsiaka i (QYHKIMHM, 3aJaHHBIX
apaMeTpuuecKu?

38. ChopmynupyiiTe onpeaeieHns Bo3pacTarolieil 1 yobIBaroield Ha OTpe3Ke (PyHKIUH.

39. ChopmynupyiiTe mpaBuiia OTBICKAHUS SKCTPEMYMOB (DYHKIIHH.

40. IIpuBenute npuMep, MOKA3bIBAIOIIMI, YTO 00pallleHne B HEKOTOPOH TOYKE MPOU3BOIHON B HYJIb
HE SBJISETCS JOCTATOYHBIM YCIIOBUEM HAIMYUS B 3TOH TOUYKE IKCTpeMyMa (PYHKIIHH.

41. Kak naiiTn HauOolbllee U HAUMEHbIIee 3HaUYeHUsT PyHKIMH, TuddepeHIupyeMoil Ha oTpe3ke?
Bcerna nu onu cymiecTByroT?

42. Cdopmynupyiite onpeaeneHus BbITYKIOCTA U BOTHYTOCTH JIMHUU, TOUKH Meperuoa.

43. Kak HaxoasATcs MHTEPBAJIbI BBIMYKJIOCTH U BOTHYTOCTH M TOUYKH Ieperuda JMHUH, 3aJaHHOU
ypaBHeHnueM y=f(x)? [IpuBeaure npumepsl.

44. Yro Ttakoe acumnrora? Kak HaxXomsiTCs BepTUKAIbHBIC, TOPU3OHTAIbHBICE W HAKJIOHHBIC
aCHUMIITOTHI JIMHUH, 33JJaHHOI ypaBHeHueM y=f(x)? [IpuBenure npumMepsl.

45. Uznoxute cxemy o0IIEero uccieoBaHus (QYHKIIMH U TIOCTPOCHUS ee rpaduka.

OOpa3zen TUIIOBOIO 3aaHus VIS BBINOJIHEHHUS pacueTHO-Tpadguyeckoil padornsl Ne 2

3aganue 1. Haiitu Heonpenea€HHBIN HHTErPajl METOAOM HHTETPUPOBAHUS 10 YaCTSIM
[udv =uv —[vdu.
[(4-3x)edx.
3ananue 2. Haititu HeonpeaenEHHbIA HHTErpal
3x° —12x* -7
[ ——dx
X +2x

3ananue 3. BeruncnuTh onpenen&HHbIN HHTETpa
In2

J‘eZX—1dX .
0

3ananue 4. BEIMUCIUTE IUIOMAb IOCKOH (DUTYPHI, OTPAHUYEHHOH TMHUSAMU
y=2x-x>+3,y=x>-4x+3.
3ananue 5. BEMUCIUTE HECOOCTBEHHBIN HHTErPal WM YCTAHOBUTH €0 PACXOJAUMOCTh
Tlnx

— "~ dx-
2 X

IIpumepHBIe BONPOCHI JISA 3alIMTHI pac4éTHO-rpadpuyeckoi padornr Ne 2

1. Yro takoe nepBooOpaznaa? HeonpenenéHuslit uHTErpan?

2. 3anumure TabIUIly HHTETPajloB OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

3. Copmynupyiite OCHOBHBIE CBOMCTBA HEONPEACIEHHOTO HHTETpaa.

4. IlpuBeauTe TpuUMEp 3aMEeHBl TEPEMEHHOW WM TOABEACHHUS TMOj 3HaK auddepeHnmara B
HEOIpeACIEHHOM NHTETpaIE.

5. 3anumure GopMyNy UHTETPUPOBAHUS 10 YACTSIM.

6. B uém cocTouT MeTox HeonpeaenEéHHbIX KOAPPHUIIMEHTOB U B KaKUX CIIydasiX OH MpUMEHseTCs?



7. Kakne npaBuiia CyniecTBYIOT [l HaXOXKACHHSI UHTErPaJIoB CTENIEHEW cCuHyca U KocuHyca?

8. Uto Takoe onpenenéHublii nHTerpain? B uém ero omimuune ot HeonpeneaEHHOro?

9. 3anummre ¢popmyny Herotona-JleitGnuma. Koraa ona npumennma?

10. ChopmynupyiiTe OCHOBHBIC CBOMCTBA ONPEAEIEHHOTO HHTETpaa.

11. B uém 0cobeHHOCTh METO/Ia 3aMEHBI TIEPEMEHHOM Il ONPEAeNEHHOI0 UHTETpaja B OTIIMYHE OT
HeonpeaenEHHOro?

12. Kak u3zmensiercst popmyiia HHTETPUPOBAHUS 110 YACTSAM ISl ONPEeIEHHOrO HHTerpasia?

13. Uto Takoe HecoOCTBEHHBIH MHTerpas I pojga M KakoBbI MpaBwia ero HaxoxaeHus? Kakue
HECOOCTBEHHBIE MHTETPANIbl HAa3bIBAIOTCS cXomsmumucsa’? Pacxonsmmmucs?

14. Yto Takoe HecoOcTBeHHbIH wmHTerpan Il poga m kakoBbl mpaBmia ero HaxoxaeHus? Kaxk
OTIMYUTH HecoOCTBeHHBIN UHTErpai Il poxa ot onpenenénHoro naTerpana?

15. Kak BBIYMCIIUTG IUIOMIA]b TUIOCKON (PUTYpBI C TOMOIIBIO ONPEeeIEHHOT0 UHTerpaia?

16. Kak BBIYMCINTD JJIMHY JYTd KPUBOW C IIOMOIIBIO OIIPEIEIEHHOI0 HHTErpaia’?

17. [lpuBenure mpUMepbl NPUKIAIHBIX 3a7a4, CBOAALIUXCS K BBIYUCICHHUIO ONPEAeNEHHOTO
UHTErpaa.

18. Yro Takoe kpuBonuHeiHbl nHTerpai I pona? Kak o cBsizan ¢ hopMynoit IiIHHBI AyTU KPUBOK?
19. Yro Ttakoe kpuBosinHeNHbIN nHTerpai Il pona? KakoBbl npaBuia ero HaxoxaeHus?

20. Kako# u3 KpUBOJMHEWHBIX UHTETPAJIOB 3aBUCUT OT IIyTH UHTEIPUPOBAHUA?

OO0pa3en THIIOBOIO 3a1aHUA JIS1 BBINIOJTHEHUS PacyeTHO-rpaguyeckoit padornl Ne 3

3aganue 1. [TocTpouTs B pSMOYTOJIBHON JEKAPTOBOM cHCTEME KOOPAUHAT 00J1acTh OMpeesIeHuUs

(GyHKINU IBYX IEPEMEHHBIX
2 2

. X+
zZ= arcsm7y~

BaHaHne 2. Haiitu YKa3aHHbIC YaCTHBIC IIPOU3BOJHBIC BBICHIUX IMMOPAIKOB

: 0’z
z=sin(xy), —-
oyox
3ananme 3. Haiitu rpaguent pynkuuu U =U ( XYz ) H €€ [POU3BOAHYIO B TOUKE p (x,: y,; z,) B

Hanpasnenuu Bektopa PP, .
u=e""-2z, P(1-13), P(254).
3aganue 4. Haiitu pemenue 3agaun Komn ams auddepeHnnaibHoro ypaBHeHuUs ¢
pa3AeAIOIIUMUCS TEPEMEHHBIMU
xXy?y'+1=y y(1)=2.
3apanme 5. Onpenenuts TUN AU HEpPeHIHATBHOTO YpaBHEHUS U HAUTH ero o0l1ee perieHue

X .
y ==
y

IIpumepHBIe BONPOCHI IS 3alIMTHI pac4éTHO-rpadpuyeckoi padornr Ne 3

1. [alite onpenenenue QpyHKIMH HECKOJBKUX TMepeMeHHBIX. Kak OThICKaTh M M300pa3uTh 00IacTh
onpeneneHus: GyHKIMH IBYX nepeMeHHbIX? [IpuBeauTe mpumepsl.

2. Uro Takoe yacTHOE mpupaiieHrue GyHKIIMN HECKOJIbKUX MepeMeHHbIX? YacTHas mpousBoiHas?

3. 3anumure popMyiy noiaHoro guddepeHnnana GyHKIUNA IBYX NePEMEHHBIX.

4. Yto Takoe rpaaueHT PyHKIUH?

5. Jlalite ompeneneHue MNPOW3BOAHOW 10 HampaBieHuto. Kak ona nHaxomutcsa? Uto Takoe
HaIpaBJISOIINE KOCUHYCHI?

6. [IpuBeaure anroput™ uccienoBaHus (QYHKIMHM JIBYX IEPEMEHHBIX Ha O€3YyCIIOBHBIM U YCIOBHBIN
IKCTPEMYM.

7. ChopMynupyiiTe OCHOBHBIC CBOMCTBA KPAaTHBIX HHTETPAIIOB HAa MPUMEPE TBOMHOTO HHTETpaIA.



8. Kak BbIYMCIIUTH IBOMHOM MHTETpaj 10 yKa3aHHOH obsactu?

9. Kak HaiiTi muomap miockoi (GUrypsl ¢ moMoIsko 1BoMHOro uHrerpana? Kakoe 3HaueHne umeer
NopsiIoK uHTerpupoBanus? [IpuBeaure npumepsl.

10. Haiite ompenenenus aud@epeHnanbHOro ypaBHEHUS IEpBOTO MOpPAIKa U €ro OOHIero H
YaCTHOTO pelleHus (MHTerpana).

11. Chopmynupyiite 3amauy Komm mns muddepeHnuaasHOr0 ypaBHEHUsS IEPBOTO TOpsIKA M
YKaKUTE €€ TEOMETPUYECKUM CMBICIL.

12. Maiitre omnpenenenue audQepeHuanbHOro ypaBHEHUS C pa3[eNsIIOIIMMUCA TIePEMEHHBIMHU.
W3noxute MeTo HaX0KIeHHS ero oomiero pemenus. [IpuBeaure npumMepsl.

13. Maiite ompeneneHue OIHOPOAHOrO audQepeHIuanbHOr0 YpaBHEHHUsSI TIEPBOrO  MOPSAKA.
W3noxute MeTo HaXoXKIeHHS ero oomiero pemenus. [Ipusenure mpumep.

14. [lafiTe onpeneneHue JUHEHHOTO Au(GepeHIINaIbLHOTO YPaBHEHHS TIEPBOTo Nopska. M3noxure
METOJ HaXOXJIeHHs ero ob1ero pemenus. [Ipusenute npumep.

15. [latite omnpenenenue ypaBHeHus beprymm. WM3moxuTe METON HAXOXIACHUS €ro oOIIero
pewenus. lIlpuBeaure npumep.

16. aiite omnpenenenue AuQQepeHnaIbHoro ypaBHeH!s B MONHBIX auddepennuanax. M3mnoxure
METOJl HaX0Xk/IeHus ero obuiero pemenus. [Ipusenure npumep.

17. Usnoxute Mmeron pemenus auddepenunansHoro ypasHenus suga y™ =f(x). Ilpusemute

puMep.

18. Uznoxute meron pemeHus auddepennumanbHoro ypaBHeHus Buaa y'=f(x, y'). IlpuBemute
puMep.

19. Uznoxute meron peuienus auddepennuansHoro ypasueHust Bumga y'=f(y, y') Ilpuegute
puMep.

20. [aiite ompenesneHue JUHEHHOro ITU(pepeHIMaIbHOI0 YpaBHEHUS N-ro nopsjaka (0JHOPOAHOTO
Y HEOJHOPOJHOTO).

21. 3anumure QGopmyny A OOLIEro pemeHus JMHEHHOro OAHOPOAHOro AudepeHInalIbHOro
YpaBHEHHsSI BTOPOTO TOPSIKA C IOCTOSHHBIMH KOX(P(UIMEHTAMH B CiIydae ACHCTBUTEIbHBIX
Pa3IMYHBIX KOPHEH XapaKTepUCTUUECKOT0 ypaBHeHUs. [IpuBeaure npumep.

22. 3anumure QopMyay OOIIEro peuieHusl JHUHEHHOro OJHOPOAHOrO Iu(depeHIHaTbHOrOo
ypaBHEHMsI BTOPOT'O MOPsi/IKA C MOCTOSSHHBIMU KO3(pPUIIMEHTaMHU B cliy4yae IeHCTBUTEIbHBIX PaBHBIX
KOpHEHN XapaKTepUCTHIECKOro ypaBHeHus. [IpuBennure npumep.

23. 3anummure (opMyay oOLIero pemeHus JHWHEHHOTo OJHOPOAHOTO AupdepeHInalIbHOTO
YpaBHEHUsI BTOPOIO MOPSAJIKAa C MOCTOSHHBIMU KOA((ULMEHTaAaMH B Cllydyae KOMIUIEKCHBIX KOpHEH
XapaKTepUCTHUECKOro ypaBHeHUs. [IpuBeaure npumep.

24. U3noxuTte TMPaBUIIO HAXOXIEHUS YAaCTHOTO pelIeHUs JIMHEWHoro auddepeHnaiIsHoro
ypaBHEHHs BTOPOTO MOPsI/IKA € MOCTOSHHBIMU KO3 (UIIMEHTaMH U CIIeMaIbHOM MPaBoOi YacThIO.

O0pa3zen THIIOBOTO 3aaHNs VI BBINIOJIHEHUS pacdeTHO-rpaduueckoi padornr Ne 4

3aganume 1. Haiitu cymmy psana
i 12
“(n—1)(n-3)
3aganue 2. BrinucaTh nepBble MITh WICHOB PsiJia U UCCIEA0BATh Psi/i HA CXOAUMOCTH C TOMOIIBIO
npu3Haka JlamambGepa
© 3"
=y
3ananue 3. Paznoxuth QyHKITHIO B Psl, TIOIB3YSICh TAOJTUIHBIMH PA3IIOKECHUSIMHU DIIEMEHTaPHBIX

byHKIUH



IIpumepHBIe BONPOCHI IS 3alIMTHI pac4éTHO-rpadpuyeckoi padornr Ne 4

1. Maiite ompeneneHusi CXOISIIErocs W pacxojsuierocs psaoB. Mccienyiite cXxoauMocTh psija,

COCTaBJICHHOT'O U3 YWIEHOB T'€OMETPUYECKOI MPOTrPECCUU.

2. Cdopmynupyiite HCOOXOAUMBINA MPU3HAK CXOAUMOCTH pAa.

3. CdopmynupyiiTe IpU3HaKU CPaBHEHUS 3HAKOIOJIOKUTEIbHBIX PSAIOB.

4. Cdopmynupyiite npusnak lanambepa. [IpuBenute npumep MpUMEHEHHS STOTO MIPU3HAKA.

5. Chopmymupyiite pamukanbHblii npu3Hak Komm. I[lpuBenute mnpumep NPUMEHEHHS 3TOTO

IIpU3HAKa.

6. Chopmymupyiite mHTerpanbHbiii npusHak Komm. I[lpuBenutre npumepsl NMPUMEHEHHS STOTO

IIpU3HaKa.

7. Uro Takoe aOCOMIOTHAas CXOAMMOCTH? YcioBHas cxoaumocTh? CdhopMynupyiTe CBOMCTBa

a0COIOTHO cXoaaumxcs psAaoB. [IpuBennuTe npuMepsl a0COTIOTHO M YCIIOBHO CXOASALIMXCS PAIOB.

8. Cdopmymupyiite npusHak JleHOHUIIA CXOIMMOCTH 3HAKOYEpeAyroImmxcs psaaoB. [IpuBegure

[IpUMEp Ha IPUMEHEHHUE 3TOr0 MPU3HAKA.

9. JlaiiTe onpeneneHue o01acTu CXOAUMOCTH (YHKIIMOHATBHOTO psifa. [IpuBenute nmpumMepsl psaoB

C pa3IMYHBIMHU 00JIACTSAMHU CXOIUMOCTH.

10. Chopmynupyiite mpusHak Belieputpacca abCoIOTHON U paBHOMEPHON CXOAUMOCTH psfa,

11. Chopmynupyiite OCHOBHbIE CBOMCTBA PABHOMEPHO CXOMSIIUXCS PSAIOB.

12. Chopmynupyiite Teopemy AOelns 0 CXOAUMOCTH CTEIIEHHBIX PSJIOB.

13. Kak BBIYMCIUTH pPalyCc CXOAUMOCTHU CTETIEHHOTO psija?

14. IlpuBenuTe mpuMep TaOIUYHOTO PA3I0KEHHS IEMEHTAPHOU (PYHKIIMU B CTETICHHON PSI.

15. IlpuBenuTe npuMep OLEHKU TOYHOCTH BBIUMCIIEHUS CYMMbI 3HaKOYEPEAYIOILErocs psija.

16. M3n0xkuTe METOI MPUOIMKEHHOTO BBIUYUCICHUS OMPEAENIEHHBIX UHTErPAIOB C MOMOIIBIO PSIOB.

[IpuBenuTe mpUMeEpBI.

17. IlpuBenuTe mpUMEpHl ANEMEHTAPHBIX (YHKIHMIA KOMILJIEKCHOUM nepeMeHHOU. Kak BBIYMCINTD UX

3HAYEHUE B 33/1aHHOM TOUKe?

18. Chopmynupyiite ycnosust Komm-Pumana. IlpuBeaure npumep npoBepKu 3TUX YCIOBHH.

19. Kak BOCCTaHOBUTbH aHATUTUYECKYIO (PYHKIIHIO IO 3aJlaHHOM neficTBUTeNbHOM yacTu? Ilo MHUMOI

gactu? [IpuBennure npuMepsl.

20. IlpuBenuTe npuMep BHIYUCICHUS UHTErpajia OT PYHKIIMH KOMITJIEKCHOW IepeMEHHOM.

21. Yro takoe psa Jlopana? Kak pa3noxute ¢pyHKuMIO B Takol paa? Uto Takoe BbIUET?

22. KakuM yCIIOBUSIM JOJKHA Y/IOBJIETBOPATH (YHKIUS, SIBISIFOIIASICSI OPUTMHAIOM WM HadaJlbHOM
¢byHKunei?

23.Yto Takoe M300pakeHHME M KaKUM COOTHOILIEHHEM OHO CBsI3aHO ¢ opuruHaiom? Urto Takoe
npeobpaszoBanue Jlamnaca?

24. TlepeuncnuTe OCHOBHBIE CBOWCTBA OPUTHHAJIOB U U300PaKEHHIA.

25. Kak oTbickaTh n300paxeHnue no opuruHany? OpuruHai no nzodpaxenuto? [Ipusennrte npumepsl
TaOJIMYHBIX COOTBETCTBUI OpUTHHANIA U U300paKeHUS.

OO0pa3sen THIIOBOIO 3aJaHUA JI1 BBINOJTHEHHUS PacyeTHO-rpaduuyeckoii padornsl Ne §

3aganue 1. lcnonb3ys KilacCHYecKOe  OMpefelieHue BEpOSATHOCTH U (OpPMYIIBI
KOMOWHATOPUKH, HAMTH pelieHue 3a/1auu.

B ropoae 8 ¢upm, mojgoBHHA M3 KOTOPBIX NIBITa€TCsl YUTH OT HajoroB. i ayAMTOpCKOM
NpOBEpKH Hayraja BbiOMparoT 4 ¢upmbl. KakoBa BeposSTHOCTb, YTO CpeAM INpoBepsieMbIX (upm
MBITAIOTCSI YUTH OT HAJIOTOB: a) TOJBKO JABe (pupMbl; 0) HE MeHee JBYX; B) Oojiee BYX; I') XOTs Obl
OJlHA.

3apanue 2. Vcrionp3yst hopmyiny moiaHON BeposTHOcTH U dopmMyinbl baiieca, HallTH perieHne
3a/1a4H.

Yetbipe pupMbI y4acTBYIOT B NpoekTe. Puck pasopenus kaxxaoi ¢upmsl pasen 10, 12, 15, 18
% cooTBeTcTBeHHO. KakoBa BEpOSITHOCTH TOTO, YTO B pe3yJibTaTe MPOEKTa Haynady BbIOpaHHas



¢dupma pazopurcs? B pesynbraTe npoekra ogHa (Gupma pa3opuiack; KakoBa BEPOSITHOCTb, YTO 3TO
(dbupma ¢ HaubOJBITUM PUCKOM?

3apanmue 3. Mcnons3ys popmynsl bepuymu, Jlannaca u [lyaccona, HaiiTu perieHue 3aaa4m.

ToproBbiil areHT B CpeHEM KOHTAaKTUPYET C BOCEMbIO NOTEHIMAJIbHBIMHM IOKYNATEISIMU B
neHb. M3 onbiTa éeMy U3BECTHO, YTO BEPOSATHOCTH TOrO, YTO MMOTEHIMAIbHBIA IOKYIIATEIb COBEPIIUT
NOKYNKy, paBHa 0,1. Uemy paBHa Ui areHTra: a) BEpOATHOCTh JBYX MPOAAX B TEYEHHUE OJAHOTO JHS;
0) BEpOSITHOCTD XOTS ObI ABYX IPOJAX B TEYCHUE JTHS; B) BEPOATHOCTH TOTO, YTO B TEYEHUE OJTHOTO
IHsI He OyneT npojax?

3ananmne 4. Vcnonb3ys TEOpEeTHYECKHE CBEACHUS O AMCKPETHBIX CIy4YalHBIX BEIHMUYMHAX,
HallTH peleHue 3a1aum.

W3 10 xHuUT, cpenn KOTOPBIX 6 CIpaBOYHUKOB, 0TOOpaHbl 3. COCTaBUTH 3aKOH paclpeieieHus
U HAWTH YUCIIOBBIE XapaKTEPUCTUKU CIIydyallHOM BEIMYMHBI X — 4YHCIA CIIPAaBOYHHUKOB CPEIH
0ToOpaHHBIX KHUT. [TocTponTh PYHKIHUIO pacnpeneseHus U ee rpaduk.

3ananme 5. HenpepoiBHas ciyyaiiHas BeaMuuMHa X 3aJaHa IUIOTHOCTBIO paclpeiesieHusl B
OIIpeIeJIECHHOM MHTepBaie, BHE 3Toro uHTepBana f(x)=0. Haittu uncno A, ¢pyHKIMIO pacipeaeiacHus
F(x), MaTemaTnueckoe OXKUAaHUE, JUCIIEPCUIO, U BEPOSTHOCTh MOMAJaHUs CIy4yaiHON BeauuuHbl X
Ha oTpe3ok [a; b]. Iloctpouts rpaduxu pyaxmmii F(x) u f(x).

f(x)=A(4x+5), x€[0; 3], a=1, b=2.

3aganue 6. /lana maTpuna pacnpezesieHus: BEpOSITHOCTEN JUCKPETHON ABYMEPHOW clydaiiHON
BennuuHsbl (X,Y). TpeOyeTcs: a) HalTH 3aKOHBI pacrpeieNieHus: COCTapMIAomuX X U Y; 0) BBISICHUTB,
3aBucuMBl OHM WM Het; B) Bbruauciuth M(X), M(Y), D(X), D(Y) u kosddummentT koppensuuu
CHCTEMBI.

X
Y 2 3 5

1 0,34 0,16 0,10
2 0,12 0,18 0,10

3aganme 7. Jlig usydeHus pacrpeneneHus 3apaOb0THOW IaTbl paOOTHUKOB IPEAIPUSITUS
obcnenoBaHo 50 wuenoBek. Pesymprarhl (ThiC. py0.) mnpuBeneHsl B Tabmuue. Iloctpouts
CTPYNIIUPOBAHHBIN psJl HAOIIOEHU, pa30MB BECh 1Mala30H Ha 7 paBHbIX HHTEpBasIoB. Tpedyercs:

a) IOCTPOUTh HHTEPBAIbHOE pacIpeiesieHe BEIOOPKH U TUCTOIpaMMY 4acToT;

0) NpUHSB CepelMHbl YAaCTMUHBIX HHTEPBAJOB B KAueCTBE HOBBIX BapHaHT, MOCTPOUTH
JUCKPETHOE PACIPEIEIICHUE U TIOJUTOH OTHOCUTEIIBHBIX YacTOT;

B) HaWTH BBIOOPOYHYIO CpEIHIO, BBIOOPOUHYIO JIUCIIEPCHIO, BHIOOPOYHOE CpeaHee
KBaJIpaTHYECKOE OTKJIOHEHHUE.

20,8 29,4 12,3 25,4 16,7 27,3 19,2 10,0 24,9 19,3
17,9 24,6 28,9 21,4 25,0 15,9 30,9 23,2 28,5 25,9
25,9 15,9 15,1 20,5 27,239,322,034,2 19,1 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 TeueHue n yacoB uccienoBasack paboTa KacCOBBIX amaparoB. Y CTaHOBIEHO,
YTO YMCJIO almapaToB X, BBILEINIMX M3 CTPOs, UMEET 3MIMpPHUUYECKOoe pactpeneneHue. [Iposeputs

TUIIOTE3Yy O PACHpCHACIICHUH I10 3aKOHY HyaCCOHa FeHepaﬂbHOﬁ COBOKYITHOCTH 3TOM BEIUYMHBEL

. 2
Ucnons3oBare kputepuit Ilupcona )~ mnpu ypoBHe 3HauumMocTu O PacmpezneneHue cBeleHO B

Tabnuiy, rae X; — KOJMYECTBO anlaparoB, BEINICANIMX M3 CTPOS B TEYEHHE OJHOIO 4Yaca, N, —

4acTOTa 3TOT0 COOBITHS.

>

, 0 1 2 3 145
n; | 401 | 380 | 167 | 46 | 4| 2

o =0,01

3aganue 9. PezynbraThl HaOMIOAEHUM HajA mpu3HakamMu X M Y 3a/laHbl B BHJE TPOEK UMCEN
(X, VY, n), rae n — yactoTta HaOM0AeHUN aphl 3HadeHu# (X, V).

Tpebyercs:

1) moCTpOUTH KOPPEISIIMOHHYIO Ta0IHILY;

2) HaTH BBIOOPOYHBIA KOA(DPUITMEHT KOPPEIALINH;



3) cocTraBUTh ypaBHEHUE perpeccun Y Ha X.

X — CTOMMOCTh aKTHBHOW YacTH TPOM3BOJCTBEHHBIX (HDOHIOB, MJIH. py0., Y — BhIpabOTKa
MPOIYKIIMK HA OJHOTO pabouero, Teic. pyod. (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)}.

IIpumepHBIe BONPOCHI IS 3alIUTHI pac4éTHO-rpaduueckoi padorer Ne 5

. Ilepeuncnure ocHOBHBIE (HOPMYIIBI KOMOMHATOPUKH.

. Chopmynupyiite K1accuyeckoe onpeaeaeHue BEpOITHOCTH COOBITHS.

. IIpuBeute npuMepsl IPUMEHEHHSI TEOMETPUUECKOT0 ONPEAETICHUS BEPOSATHOCTH.

. Chopmynupyiite TEOpPEMBI CII0KEHUS U YMHOXKEHUS BEPOSITHOCTEH.

. Kakue coObITHst Ha3bIBatoTCs He3aBUCcUMbIMU? HecoBmecTHRIMU?

. JlaiiTe onpeneneHune mogHOM TPyIIbl COOBITHH.

. 3armmumuTe GopMyITy OJIHON BEPOSTHOCTH.

. 3anmumure Gopmyiny baiieca.

9. 3amumute Gpopmyny beprym.

10. 3anummure ¢popmyny Ilyaccona.

11. 3anummre nokaneHyio popmyiy Jlarmraca.

12. 3anummure uHTErpasbHyto Gopmyny Jlamnnaca

13. Kak 3aaTh AUCKPETHYIO ciaydyaiinyto BennuuHy? [IpuBenure npumepsl.

14. Kak 3a1aTh HENMPEPBIBHYIO Cay4yaliHylo Benuuuny? [IpuBeaure npumepsl.

15. Yro rtakoe ¢ynkuus pacnpenenenus? Kak Haxomurcs dta (QyHKOHS I TUCKPETHOW W
HEIPEPBIBHOW CIy4yallHON BEIUYHHBI?

16. Kak HaiiTu MareMaTH4eCcKO€ OXXHMJAaHUE U JUCHEPCHUI0 AMCKPETHOM CilydallHON BEIMYHHBI?
HenpepsiBHOM ciyyaliHON BETUYUHBI?

17. Yto Takoe reHepaibHas COBOKYMHOCTH? Bribopka? Bapuarmonnsiii psia?

18. Kak npoucxoaut rpynnupoBKa JaHHBIX ¢ CIOJIb30BaHueM (opmynsl Ctepmxecca?

19. Kak mocTpouTh SMIUPUUYECKYIO QYHKIUIO paclpeieaeHus?

20. Kak nocTpouTh MHOTOYTOJIBHUK pacnpenesnenusa’? ['mcrorpammy?

21. IlepeuncnauTe TOYEUHbIE OLICHKH MApaMETPOB pacIipeaeseHus 1o Beioopke. YTo Takoe momnpaBka
beccena?

22. Kak OIleHHTh MaTeMaTHYeCKOe 0KHMJIaHUE JIOBEPUTEIbHBIM MHTEPBAJIOM IIPH YCJIOBUU OOJBIION
BbIOOpKK? Masoii BEIOOpKHU?

23. Kak oueHuTh MaTeMaTHYeCKO€ OXHJIaHWEe, €CIM HU3BECTHO CpEJHEe KBaJpaTUUYECKOe
oTksioHeHue? Ecnu Hen3BecTHO?

24. Kak OLIeHUTb JUCIIEPCUIO JOBEPUTEIbHBIM HHTEPBAIOM?

25. Yto Takoe TOUYHOCTH orleHKkn? HanéXHOCTEL OleHKn?

26. YTo nmpouCXOAUT C JOBEPUTEIbHBIM UHTEPBAJIOM, €CIIU YBEJIMYUTh YPOBEHb 3HaunMoctu? Kak Ha
JIOBEPUTENIbHBI MHTEpPBAN JUISl OLEHKM MAaTeMaTH4YEeCKOrOo O)KMJAHUS BIMSET HAJIU4YME TOYHOU
nH(pOpMaLIUY O CpeIHEM KBaJIpaTUUECKOM OTKJIOHEHUHN?

27. UYro Ttakoe craructuueckas runoreza? CdopmynupyiTe OCHOBHOM MNPHUHLIUI IPOBEPKH
CTaTUCTUYECKUX THUIOTE3.

28. Cdopmynupyiite mnpaBuia Ui CpaBHEHUs BBIOOPOYHOW CpelHEH C THMIIOTETHYECKOi
TE€HEPAIBHON CPEeTHEN HOPMAIBbHOW COBOKYITHOCTH.

29. Kak ucnons3oBath kputepuil cornmacus [lupcona? Kakyio nnpopmaiuio o BEIOOpKE OH MOXKET
naTn?
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3.2 TunoBble 3aJaHus 1151 BBIIOJHEHHS KOHTPOJIbHBIX padoT

BapuanTel 3amaHuii Ui BBIIOJHEHUS KOHTPOJBHBIX PAOOT BBUIOKEHBI B JIIEKTPOHHOUN
nHpopMmanmonHo-oopazoBatenbHoi cpene 3a0VKT HpI VIIC, moctymHoit obOydaromemycs udepes
€ro JINYHBIA KaOUHET.

Hwxe mpuBeneHbl 00pa3ibl THIIOBBIX 3aJaHUN JUIS BBITOJHEHHS KOHTPOJIBHBIX paboT 1O
TeMaM, MPEAYCMOTPEHHBIM pabodel mporpaMMOi TUCIUTUTHHEIL.

O06pa3zer] TUTIOBOTO BapuaHTa 3aJaHus JJIsl BBIIOJHEHUS KOHTPOJIbHOM padboTsr Ne 1

3aganue 1. JlaHa cucreMa Tpex JMHEMHBIX ypaBHEHUH ¢ TpeMs Heu3BecTHbIMU. Haiitu ee
pemienue: a) o popmynam Kpamepa; 6) merogom ["aycca.
X+2y—-z=-3
2X +3y +z=-1,
X—-y-—-z=3.
3aganue 2. Haiitu matpuny, oOpaTHyto K JaHHOW. [IpaBHiIbHOCTH BbIYMCIIEHUS OOpaTHOMN
MaTpPHUILIbI IPOBEPUTH, UCIIOIB3YS] MATPUYHOE YMHOXKECHHUE.

3 6
2 1
1

—_— =N

-1

3ananme 3. J[aHbl KOOPAMHATHI BepIIMH UpaMuibl A1A2A3As. Halitu:
a) nuHy peopa A1A4;
0) yron mexny pedpamu A1Az u A1Ag;
B) TuIOIIAb TpaHu A1A2As;
T') ypaBHEHHUE TUIOCKOCTH, IPOXOIAIICH yepe3 BepIInHY A4 MapaieTbHO OCHOBAHUIO A1A2A3;
1) ypaBHEHUE BBICOTHI, OMYIIIEHHON U3 BEpUINHBI A4 Ha OCHOBaHUE A1A2As.

A, (0;5,0) A,(23,—4), A,(0,0;6), A, (= 3;1;—1),

3aganue 4. /lanbl KOOpAMHATHI BEpIIUH TpeyroiasHuka A, B, C. Haiitu:
a) ypaBHEHUE MeJIMaHbl, MPOBEIEHHON K cTopoHe AB;
0) ypaBHEHUE U JUIMHY BBICOTHI, OMYIIEHHON U3 BEPUIMHBI A.

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

3ananmue S. [IyreM napajuieapHOTO NEPEHOCA CUCTEMBI KOOPAMHAT ITPUBECTH YPABHEHUE
KPUBOHM K KAHOHMUYECKOMY BUIY U IOCTPOUTDH KPUBYIO.

X4y’ =2x-6y+6=0
3ananme 6. Haiitu o0nacte onpenesneHuss QyHKIUH.

X+1 +L%’ 6)y:|n(l+x).
1-2x  x° xX=3

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

a) y=



Sx*+3x7 +x—-1 . o) im——— X+l-2

X—3 X— 3

a) [
l!% Tx* —3x> —x* +3x

3ananmue 8. MccrnenoBats GyHKIMIO HA HENPEPHIBHOCTH, HAUTH TOYKHU pa3pbiBa PYHKLIUU U
YCTaHOBUTH UX Xapakrtep. Caenarb CXeMaTHYeCKUH YepTex.
1/(x+1) npu x < -1,
X npu —1<x<1,
Y= 1-x*  npu 1<x<2,
-3 npu x >?2

3apanme 9. HaliTu npou3BOAHYIO ! OT 33laHHON (QyHKIMH:

a) y:3/3ex+2\/;; 0) y =sin6x-In(1+x);
r) X = arctg2t;
arctg’x 1.

3apanme 10. HaiiTu npousBoJHYIO y 7 OT 3aJaHHON (QYHKIIMH:
y =x"In3x

3amanue 11. Haiitu HanGosbliee 1 HaMMeHbIIee 3HAYCHHUS PYHKIMU y = f(x) Ha 3aMKHYTOM
IIPOMEKYTKE [a; b]-
X+1

F(x) = L [-2;2]
X" +3
3ananmue 12. [IpoBectu monHoe UcciegoBaHue QYHKIMH U TIOCTPOUTH €€ TpaduK.
2
x"+1

2_1'

OO6pa3en TUIIOBOTO BapuaHTa 3a/laHus JJi BHIIIOJTHEHUS] KOHTPOJIbHOU paboTs! Ne 2

3aganue 1. Haiitu HeonpeneneHHble I/IHTerpanLI

a) (X1 g 6) [ _:

X xInx

B) [(3-5x)Inxdx; r) Ix(x++6)2()ix10_

3aganue 2. Haiitn onpe):[eneHHLHTI UHTErpai
J- 4x dx

\/ 3X - 8 - 2/3x - 8+4

33}13HI/IC 3. BEIuuciauTh HeCOOCTBECHHEIC HUHTETPpaJIbl (I/IJII/I YCTaAaHOBUTH UX paCXOJII/IMOCTL)

© dx
I—
exIn” x

3ananue 4. Pemute 3a/1aun

a) HalTH TUIoIAAb (DUTYpPBI, OTPAHUYCHHOMN JIUHUSAMH y = x + 4 U y = x> + 4X}

x =9(t - sint);

s 0<t<r.
y=9(1-cost)

6) BBIYUCIIUTD JJIMHY YaCTH HHUKJIOU/IbL {

3aganue 5. Pemuts 3a1auy



Jlana byskums z = arcsin X2 . Mokasats, uto x %% 1y 92 _
X+Yy ox oy
3ananue 6. Haiitn HanmeHbIiee 1 HanOosbIee 3Ha4eHUs GyHKIUU Z = f (x, y) B 3aJIaHHOH
3aMKHYTOU 00J1acTH

z=x>+2xy—y> —4x B TPEYTOJIbHUKE, OTPAHUYEHHOM NPSAMBIMA y = x +1, y =0, x=3.

0.

3ananmue 7. Haiitu skcTpeMyM yHKIMH IBYX TIEPEMCHHBIX.
Z=2x"+5y +4x+20y —1.
3ananme 8. Haiitu npou3BoiHyo QyHKIMM z = f(x,)y) B TOYKe M B HalpaBJICHUU:
a) rpajJiieHTa; 0) yKa3aHHOTO BEKTOpa.
z=e"+xy+y* M@O;1); a=2i—j-
3ananue 9. BeruncauTh ¢ TOMOIIBIO IBOWHOTO HHTErpaJia IIoma s (PUTyphl, OTPaHUICHHOM
yKa3aHHBIMH JIMHUSIMU

X +y’=4x,y=0,y=x
3aganue 10. BuucauTh ¢ MOMOIIBI0 TPOWHOTO HHTETpaia 00beM Tella, OrPaHHYECHHOTO
YKa3aHHBIMU TTOBEPXHOCTSIMHU
X+y+z=8,x=2,y=4,x=0,y=0,z=0
3aganue 11. BeruuciuTh KpUBOJIUHEHHBINM HHTETPAI IO KOOPAMHATAM
I(xz - 2xy)dx - (y2 - 2xy)dy , e L — nyra kpuBoi y = x> ot Touk# (0;0) 1o Touxu (1;1).

L
3ananue 12. Haiitn BenmuunHy 1 HarpaBlieHHEe HAaUOOJIbIIETO W3MEHEHHS () yHKIINA
U(M) = U(X, Y, z) B TOYKE MO(XO,yO,ZO)

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

O6p2136]_l THUIIOBOTI'O BapuaHTa 3alaHusl JJIS1 BBIITIOJITHCHUA KOHTpOJ’ILHOfI pa6OTBI Ne 3

3ananme 1. Haiitu pemenne auddepeHnnanbHOro ypaBHeHHs IEPBOTo MOpsIKa
ylny +xy'=0,y(l)=e.
3ananme 2. Haiitu pemenne auddepeHnnanbHOro ypaBHeHHs IEPBOTo MOpsIKa

y'—Z=xsinx.
X

3ananme 3. Haiitu oOmee pemenue au¢@depeHInalIbHOr0 ypaBHEHHs, JIOMYCKAIOIIEro
MOHIKEHUE TIOpSAAKa
(1 -~ xz)- y"-xy = 2.
3ananmue 4. Haiitu perenue nuneitHoro audgepeHnnanbHoro ypaBHeHUs BTOPOro Mopsiika ¢
MOCTOSIHHBIMU KO3 QULIneHTaMI

y"=5y"+6y =0, y(0)=0, y'(0)=-1.

3aganue 5. Haiitu pemenue nuneitHoro quddepeHnnanbHoro ypaBHEHUs BTOPOTro MopsiKa ¢
MOCTOSIHHBIMU K03 (ppULInEeHTaMU

y" =10y’ + 25y =10e™.
3ananue 6. Pemuth cuctemy nudpepeHInanbHbIX ypaBHEHUI

dt _
d—y=2y—2x



OGpa3zelr TUTIOBOTO BapuaHTa 3aJIaHUs JIJIs1 BBITIOJHEHUSI KOHTPOJIBHOU paboThl Ne 4

3auaHne 1. UccnenoBaTs 4YUCI0OBOU p;m Ha CXOINUMOCTD

o0 o0

Ay % 23 B3|

=18n +1 = 2n—1 =\3n*+1

3aganme 2. MccnenoBars Ha a6comoTHy}0 Y YCIIOBHYIO CXOJIMMOCTb 3HAKOYEPEYOTUNCS

e
n=1 3”4 _1
3apanme 3. HaliTu uHTEpBa CXOJUMOCTH CTEIIEHHOTO psifa. McciaenoBaTh CXOMMOCTh psiia
Ha KOHIIaX UHTEpBajia CXOAUMOCTH

psn

s

n
n=1 2" -n
3aganue 4. Haiitu B Bujie cTeneHHOTO psijia pemieHne AudQepeHnanbHoro ypaBHeHus,
YOBJIETBOPSIIOIIEE 3a/IaHHBIM HaYaIbHBIM YCIOBUSAM. OTpaHUUUTHCS YETHIPbMSI WiICHAMHU psija
3
y'=y =5x, y(0)=
3aganue 5. Paznoxurs B psag Oypee 3aqaHHyt0 QyHKINIO
, —7<x<0;
a) f(x)=1" 5
-2, O0<x<m.
3aganue 6. [IpencraButh 3amanny0 QyHKINUIO W=f{7), TOe Z=X+iy, B BUIC W=u(X,y)+iV(X,y)
Y TIPOBEPHTD, SBJISICTCS JIM OHA aHAMUTHYEeCKoW. Eciun 1a, To HailTH 3HaYeHUE €€ MPOU3BOIHOMN B
TOYKE Z0.

0) f(x)=x +1, x < [0;1] IO cHHYyCaM.

f(z)=2" +z+2-3i,z,=1-2i
3aganue 7. BeruncauTte HHTErpa

I(l +i—-2Z)dz, rae L — OTpe30K MPsIMOM OT TOYKH z = O JO TOYKH z, =1+ .
L
3aganue 8. MeTo10M ONepaliioHHOTO UCYUCIEHUS PEIINTh UHTETPaIbHOE ypaBHEHUE

t
x(t)=3sin2t + 4_[ x(r)cos 2(t — 7)dr
0

3aganue 9. MeTo10M ONEPAIMOHHOTO UCUUCIIEHUS] HAWTH YaCTHOE pelleHHe
¢ depeHINaTBFHOTO YPaBHEHUSI, YIOBIETBOPSIIOIIEE 3alaHHbIM HayaJlbHbIM YCIIOBUSAM

x'"'2x'+x = 4e*, x(0) = 0,x'(0) =6

3apanmne 10. MeToa0M ONEpallMOHHOIO UCYUCIIEHHUS! HAUTH YaCTHOE PEIICHUE CUCTEMBbI
mudpepeHIMaTbHBIX YPaBHEHUM, YIOBIETBOPSIONIEE 3aJaHHBIM HAaYaJIbHBIM YCIIOBUSIM

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

OO6pa3el TUIIOBOTO BapuaHTa 3a/laHus JJi BBIIOJTHEHUS! KOHTPOJIbHOU paboThl Ne 5

3ananue 1. JlIokaxxuTe TOKIECCTBO

AN(AUB)YUAUB))U(AUB)=A.
3aganue 2. Pemuts 3a1auy
Crynent 3Haet 55 u3 70 BonpocoB nporpammbl. Kaxaplil s5K3aMeHallMOHHbIN OUIIET CONEPKUT IATh
BonpocoB. HaliTu BEposATHOCTH TOTO, YTO CTYJEHT 3HAET TPH BOIIpoca OuIieTa.




3ananme 3. Pemnts 3a1auy
Bpocatorcs Tpu onuHakoBbie MOHETHI. HailTi BEpOATHOCTD BBITIAZEHUS TPEX TepOOB.

3ananme 4. CrnydaifHas BenmuunHa X 3a7aHa 3aKOHOM pacrpejeseHus. Tpedyercs:
a) HalTH (YHKLUUIO paclpeleNeHusl CiIydailHOW BennuuHbl X; 0) mocTpouTh rpaduk (QyHKIHH
pacnpezeneHus: ciy4ailHoW BeTUYMHBI X; B) BBIUMCIUTh MaTeMaTHYECKOE OXKHMJIAHUE U JHUCIIEPCHUIO
CIIy4aiiHOW BEIUYUHBI X.

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

3ananme 5. Jlana GyHKIMSA pacupeneneHuss HEKOTOPOW HETPEPHIBHOM CIIy4ailHON BETHMUMHBI
X. Tpebyercs: a) HalTH A; 6) mOCTpoUTh TpaduK GYHKIIMHK pacpeieIeHUs CIydaiHON BeTUIUHBI X
B) HaliTH TUIOTHOCTbH PACHpEICICHUs CIyJailHON BeMWYHHBI X, TOCTPOUTH €€ TpaduK; I') BEIYUCIUTH
MaTEeMaTHYECKOE OKUAAHUE U AUCIIEPCHUIO CIIyYaliHON BEJIMUUHBI X.

0, x<0,
F(x)=7Ax, 0<x<],
1, x>1.

3aganue 6. HaiiTu BeposTHOCTH MoOMagaHusi B 3aJaHHBIA UHTepBan (o, ) HOPMaJIbHO
pacrpeeIeHHON Cly4ailHOM BENMYMHBI X, €CJIM M3BECTHBI €€ MATEMaTHYECKOE OXHUJAHHE d U
cpeaHee KBaApaTUIeCKOe OTKIOHEHUE o.
a=2p=12,a=10,0 =4
3aganue 7. V3 reHepanbHOW COBOKYIHOCTH, PacHpeleN€HHON MO HOPMAJIbHOMY 3aKOHY,
B3siTa BeIOOpKa. HaiiTu: a) BeIOOpOUHYIO cpenHIo X, ; 0) BEIOOpOUHOE CpelHee KBaIpaTHUECKOe

OTKIIOHEHUE O,; B) C HaAEKHOCTBIO y =095 JOBEPUTEIIBHBIA MHTEPBAI JUIsL  OLEHKH
MaTeMaTUYECKOr0 OXKUIAHUS a TEHEPaIbHOW COBOKYITHOCTH IIPU U3BECTHOM JUCHIEPCUH 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 J0K1210B

TeMbl NOKIAOB BBUIOKEHBI B 3JIEKTPOHHOW WH(POPMAIlMOHHO-00pa30oBaTeIbHON cpese
3a0MKT UpI'VIIC, noctynHoii 00ydaromemMycst 4uepe3 ero JINYHbI KaOuHeT.
Hwke npuBeseHbl TEMBI T0KIA10B, IPEAYCMOTPEHHbIE pabodyel IporpaMMoi JUCIIUIIIIHHBI.

TeMbl TOKIIam0B:

. IIpuMeHeHNne KOMIUIEKCHBIX YMCEN B HayKe. MHUMBIE uucia.

. [IpumeHneHnne MaTpull, WK aOCTPaKTHBIE MOJIEIH.

. Bextop po3bl BETPOB.

. [IpakTHyeckue NpuiIoKeHNs BEKTOPHOT'O METO/Ia.

. IHTEpecHble METO/IbI PEIIEHNS CUCTEM HETMHENHBIX YPABHEHUM.
. UuTepecubie paxTsl reomerpun JlobaueBckoro.

. ntepecHbie ¢akTel reomeTpun Pumana.

. bpaxucroxpona. Maremarnyeckoe 000CHOBaHHE.

9. OnnHaKoBBIE U Pa3JINYHbIE (PUTYPHI C TOYKU 3PEHUS TOMOJIOTHH.
10. 3ameuarenbHbBIE KPUBBIE.

11. IlpaBunpHBIE U TOTYNIPaBUIbHBIE MHOTOTPAHHUKH.

12. KoHnYecKHe ceueHns U UX NPUMEHEHUE B TEXHUKE.

13. ITapagoKcbl TEOPHUM MHOXKECTB.
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14. HeuéTkas noruka B MaTeMaTuKe.

15. MeTton MaTeMaTU4e€CKOM UHIYKIIUH.

16. Pexypcusi B MaTeEMaTHKe.

17. KpacoTta maTeMaTUKH BO (ppakTaiax.

18. MaTemaTu4eckre METO/Ibl B KOAMPOBAHUN HH(OPMAIIH.

19. ®yHKIIMOHAJIBHBIE 3aBUCUMOCTH B IPUPOJIE U TEXHUKE.

20. Ilepuoanueckre ABMKEHUS OMIIBSIPAHOTO I1apa.

21. Pemenue 3a1a4 ¢ mapaMeTpamu.

22. IlpunosxeHust TEOPUU MPEAETIOB K PELICHUIO IPAKTUYECKUX 3aaiad.

23. Hcnonp3oBaHuE MPOU3BOAHOM JIs1 HAXOXKJICHUS HAMIIYUIIETO PEIIeHUs B IPUKJIAIHbIX 3aa4ax.
24. @usnyeckue NpUI0KEHNs HHTETpaa.

25. Onucanre GU3NIECKUX SIBJICHUM C TOMOIIBIO U(depeHITnaTbHBIX YPABHCHHUH.
26. IIpumeneHue oneparoHHOr0 HCYUCICHHS K PEIICHUIO (PU3UYECKHX 3a/1a4.
27. llpunoxxenus GpyHKIUN ABYX U O0Jiee IEPEMEHHBIX.

28. IlpuMeHeHne ABOMHOTO UHTETpaa.

29. IlpuMeHeHue TEOPHH PSAOB B MHKEHEPHOU MPaKTUKE.

30. IIpumenenue psao Pypbe k upoBoit 00pabOTKE CHTHAIOB.

31. MaremaTuka Ha H1axMaTHOU TOCKE.

32. bunom Hpl0TOHA U €ro NpuiIoKeHHUs.

33. BeposiTHOCTHBIE TTapaIOKCHhI.

34. DneMeHThl TEOpUU BEPOATHOCTEN B UTPE JJOMUHO.

35. CBs3b MKy CTATUCTHUECKUMU JAHHBIMU M BEPOSITHOCTHIO COOBITHIA.

36. CtaTucTUYECKUI aHAJIU3 TAHHBIX U IPOTHO3UPOBAHUE.

37. KoppensuroHHbIe 3aBUCUMOCTH B TEXHHKE.

38. CoBpeMeHHbIE OTKPBITUS B MATEMATHKE.

3.4 TunoBbie pa3HOYPOBHEBbIE 3a1a41
Pa3HoypoBHEBBIE 3a/1auu BBUTOKEHBI B 3JIEKTPOHHON HHPOPMAIIMOHHO-00pa30BaTeIbHON Cpeie
3a6KT Upl'YIIC, nocTynHo# 00y4aromemMycst uepe3 ero JIMYHbII KaOuHeT.
Hwuxe npuseneHsl o0pasisl pa3HOYPOBHEBBIX 3ajjad MO TeMeE, MPEAyCMOTPEHHON paboueit

HpOFpaMMOﬁ JAUCIUITINHBI.

OO0pa3ibl pa3HOYPOBHEBBIX 33724

Haiitu:

1) /=2+2i; 2) Vi; 3,
4-3j \3 \3

4) ——; S5)(a+bi)’ —(a—-bi)".

) a3 )( ) —( )

Crnenyroniye KOMIJIEKCHbIE YMClIa H300pa3UTh BEKTOPAMHU, ONPEACIUTh UX MOJIYJIM U apTyMEHTHI U
3anMcarh B TPUTOHOMETPUYECKON MoKazaTeabHoU popmax (Mpu —r <9< 1)

6)z=—i; 7)z:—\/§—\/3.
Pemuts YpaBHCHUSA:
8)x®-8=0; 9) x® +64 =0.

3.5 TeMbI KOHCIIEKTOB

TeMbl KOHCIIEKTOB BBUIOKEHBI B 3JIEKTPOHHON HH(POPMAalMOHHO-00pa30BaTENbHON cpene
3a0MKT UpI'VIIC, noctynHoii o0ydaroimeMycs uepes3 ero JINYHbIA KaOuHeT.

Huwxe mnpuBeneHbl TeMbl KOHCIEKTOB, TNPEAyCMOTpeHHbIE paboyeil mporpammoi
JTVCIUTUTAHBL.
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TeMBbl KOHCIIEKTOB:

. KomiuiekcHele yncna.

. Matpuupsl 1 onpeaeanTenu.

. OOGpaTuMOCTh MaTpHII.

. CuCTeMBI TUHEHWHBIX alreOpandecKux ypaBHCHHH.

. CucreMbl KOOpIMHAT HA MPSMOM, IVIOCKOCTH U B IIPOCTPAHCTBE.
. [Ipou3BenieHnE BEKTOPOB.

. IIpsiMas Ha MJIOCKOCTH.

. Kpussie Broporo nopsiaka.

. IInockocTh 1 npsiMasi B IPOCTPAHCTBE.

. [loBepxHOCTH BTOPOTO MOpSAIKA.

. DneMeHTHI Teopun GYHKIUH.

. Teopus npenesnos.

. HempepeiBHOCTD (DyHKITHH.

. [lonsiTHE TPOU3BOTHOM.

. Auddepennnan pyHkumm.

. UccnenoBanue GpyHKIMIA C TOMOIIBIO TPOU3BOIHOM.

. O61muii maH uccienoBaHus PyHKINMN.

. Heonpenen€nuplii HHTETpAal.

. [Ipocreiimne METOAbI UHTETPUPOBAHMUSL.

. MeTop1 uHTErpupOoBaHus ApoOel U TPUTOHOMETPUUYECKUX BBIPAKEHHI.
. MeTo bl MHTErpupOBaHUs UPPALUOHATIBHBIX BbIPAKEHUH.

. OnpenenéHHpIil HHTErpal.

. HecobcTBeHHBIC HHTETPATTBI.

. KpuBonuHneiinbie HHTETpasibl.

. @YHKIIMY HECKOJIBKUX NTEPEMEHHBIX.

. AuddepennnpoBanme GyHKIMHM HECKOIBKUX EPEMEHHBIX.

. OKCTpeMyMbl QYHKIUH JIBYX [1€PEMEHHBIX.

. KpaTtHble unTerpasi.

. [loBepXHOCTHBIE HHTETPAIIBI.

. OCHOBHbBIE OHATHS TEOPHH JUPPepeHIINATbHBIX YPAaBHEHUH.
. AuddepeHnnanbHble ypaBHEHUS BBICIIUX MTOPSIKOB.

. JIuneituple nuddepeHanbHble YpaBHEHHUS ¢ TOCTOSIHHBIMU K03 puiimeHTamu.
. Cucremsl nuddepeHanbHbIX ypaBHEHUN

. OCHOBBI BEKTOPHOT'O aHAJIN3a U TEOPUU TIOJIS.

. CX01MMOCTh 3HaKOMOCTOSIHHBIX PSII0B

. CX0IMMOCTb 3HAKONEPEMEHHBIX PSIOB.

. @YHKIMOHAIbHbBIE PSJIBI.

. Pane1 @ypee.

. OyHKIIMHM KOMIUIEKCHOTO MEPEMEHHOTO.

. AuddepenunpoBanre 1 HHTErpUPOBAHUE KOMITJIEKCHO3HAYHBIX (DYHKIIUH.
. Paznoxenne pynkunu B psan Jlopana.

. OCHOBBI OIIEPAIITMIOHHOTO UCUUCIICHHUS.

. DNIEMEeHTBHI TEOPUH MHOKECTB U BBEJIEHUE B KOMOMHATOPHUKY.
. BBenieHue B TEOpHUIO BEPOSTHOCTEN.

. YcoBHas BEPOSITHOCTb.

. IloHsATHE MTOIHON BEPOSITHOCTH.

. Cxema bepnynnu.

. JJMCKpETHBIE U HENPEPBIBHBIE CIyYaliHbIE BETUYHUHBI.

. HopmanbHoe pacrnipenenenue.

. OcHOBHBIE TEOPEMBI TEOPUH BEPOSTHOCTEN.



51. JIBymepHbIe Ciiy4aiiHble BEJIMYMHBI.

52. BBeneHne B MaTeMaTHYECKYIO CTATUCTHUKY.

53. ToueuHble OLICHKH APAaMETPOB PACIIPEAETICHHUSL.

54. uTepBaibHbIE OIIEHKU NTapaMETPOB paclpe/eICHHUS.
55. IIpoBepKa CTaTUCTUYECKUX TUIIOTES.

56. Dy1eMeHThI KOPPEJSIIMOHHO-PErPECCUOHHOTO aHAIIN3A.

3.6 TunoBble KOHTPOJIbHbIE 32JaHUA /1JI5l IPOBEAeHUS] TECTUPOBAHHUSA

(DOHI[ TECTOBBIX SaﬂaHI/Iﬁ 10 JUCHUILIMHE COACPIKUT TCCTOBBIC 3alaHUs, PACIIPEACICHHBIC 10
pasaciiaM u TeMaM, €C YKa3aHUCM X KOJIMYCCTBA U THUIIA.

Crpykrypa (hoHIa TECTOBBIX 3aJaHUI MO TUCIUIUINHE «MaTeMaTHKa
(ounast hopma oOydenus — 1 cemectp, 3ao0uHas popma oOydeHus — Kypc 1 ceccust 3MMHSIS)

XapakTepHucTuka Kommnuectso
WNHaukaTop AOCTHKEHUS Tema N
co/iepKaTeIbHOr0 TECTOBBIX 3aJaHUH,
KOMIIETCHIIUU B cooTBeTcTBUU ¢ PI1/]
3JI€MEHTa TUnel T3
Tema 3: CucreMbl TUHEHHBIX 1-0T3
N 3HaHue
anreOpanvyeckux ypaBHCHHI. 1-3T3
OcHoBHble TIOHATHA. Teopema 1-0T3
K Ymenue
ponekepa — Kanenmu. Metoast 1-3T3
pEIIeHHs CUCTEM YpaBHEHHUI: METO 1-0T3
l'aycca, meron Kpamepa, maTpuyHbiii HeiictBue 1-3T3
METOJ
1-0T3
3HaHue 1313
Tema 4. CoOcTBEHHBIC 3HAUCHUS U 1-0T3
BEKTOpPBI MaTpull. Pemienue Ymenue 1313
OJTHOPOJHBIX CHCTEM
. 1-0T3
JelictBue 1313
Tema 5: JleiicTBUsI HaJy BEKTOpPaMH B Snanne 1-0T3
FEOMETPUUYECKON U KOOPIUHATHOU 1-3T3
opmax. [Ipoekius BekTopa Ha OCbh. 1-0T
VYK-1.1. Ananuzupyer (bop pocKil p Ymenue oT13
JlmrHa BeKTOpa U HAIPAaBIISIONINE 1-3T3
MPOOJIEMHYIO CUTYAIIUIO
KocuHyChI. CKaJsipHOE
(3amavy) U BBLAETISCT ee
npousBeneHue. BekropHoe u
0a30BBIC COCTABJIAIONIHE. N 1-0T3
CMEIIIaHHOE TPOU3BEACHUS JeticTBue
PaccmarpuBaet paznnyHbie - 1-3T3
BEKTOPOB, CBOWCTBA, BEIYUCIICHHE,
BapHAaHTHI PEIICHUS
N TIPHJIOKCHUS
MPOOJIEMHOM CUTYAIIH —om3
(3agaun), pazpabarbIBaeT 3HaHue 1-3T3
ANTOPHTMBI HX pean3aiim Tema 8. KpuBble BToporo mopsijaka:
OKPY>KHOCTB, 3JUTUIIC, THIIepOoa, 1-0T3
Ymenue
napaboina. FIx reomeTpuueckue 1-3T3
CBOWCTBA M YpaBHEHUS Jei 1-0T1T3
eiicTBre
1-3T3
3HaHue I-0T13
Tema 9. lununapuyeckue u 1-3T3
KOHUYECKHE MOBEPXHOCTH. 1-0T3
IToBepxHOCTH BpalieHusl. Ymenue 1-3T3
IToBepxHOCTH BTOPOTO MOpPsiAKA 1-0T3
JelictBue 1-3T3
Tema 12. TIpenen 1-0T3
3HaHme
MOCTIEI0BATENEHOCTH B (DYHKIHH, 1-3T3
CBOHCTBa MpeAeoB. 3aMmevaTebHbIe 1-0T3
Ymenue
npenenbl. ACUMITOTHI. 1-3T3
HenpepbIBHOCTh (yHKIIHH. N 1-0T3
pep (ymxn JelictBue
Krnaccudukanus Touek pa3poisa. 1-3T3




CBoiicTBa HeNpephIBHBIX QyHKIMI

Tema 13. [IpousBoanast pyHKIUH, ee Snanme 2-0T3
TEOMETPUICCKUH 1 MeXaHIMIECKUI 2-3T3
cmbic. [IpaBuna VveHHe 2-0T3
muddepeHITMpPoBaHUS PYHKITHIIHA. 2 -3T3
Tabnwa mpou3BOAHBIX.
[Tpon3BoHBIC BHICIINX MOPSIKOB. . 2-0T3
Juddepennnan pyaxmun. CMBICT U Aciictaue 2-3T3
cBO¥icTBa MU(hepeHITNATIOB
3nanue =013
Tema 1. Matpumpl. Oniepanuu Haf 1-3T3
MaTpHIIaMH, UX CBOMCTBA. VMeHHE 1-0T3
Onpenenureny, BBIYHCICHUE, 1-3T3
CBOICTBa omnpeneauTeneit JleiicTsre 11 - (;TTBB
Tema 2. O6parHast matpura. Panr 3HaHue 11 __(3);33
Matpuubl. ba3zucHbii MUHOP.
1-0T3
OKBHUBaJICHTHBIC MPEOOPa30BaHHS Ymenue 1-3T3
Mmarpul. J[Ba ciocoba onpeeneHus 1-0T3
paHra MaTpHIbI JHelictBue 1-3T3
3HaHue =013
Tema 6. [IpocTeitmue 3agaun 1 -3T3
aHaIMTHYeCcKO# reoMeTpun. O0mIHe VMeHie 1-0T3
TOHATHUS 00 YpPaBHCHHSAX JTMHUA 1 1-3T3
noBepxHocTu. [IpsMas Ha IIOCKOCTH TeiicTsue 1-0T3
1-3T3
OIIK-1.4. 3HaeT OCHOBBI 3HaHue I-0T13
BHICIICH MATCMATHKY, Tema 7. IITOCKOCTD ¥ TIpsiMast B 1-3T3
CTI0COBEH MPE/ICTABUTS npocrpaHcTse. B3anumuoe VMeHe 1-0T3
MaTemaTHdyeckoe omucanye | PACTOTOMKCHHC IPAMBIX 1 1-313
[IPOTIECCOB, HCTIOB3YET IJIOCKOCTEN B MPOCTPAHCTBE JleiicTare 1-0T3
HABBIKH MATEMATHYECKOTO 1-3T13
ONHCAHMS MOJCIIUPYEMOTO 3HaHue 1-0T13
nporecca (0GBeKTa) /st Tema 10. KOMHJ}eKCHHe 4yucia B 1-3T3
pellIeHNs HHUKEHEPHBIX anredpanvyecko, § VaeHie 1-0T3
3azay TPUTOHOMETPHUECKOHN U 1-3T3
MoKazaresbpHO# hopMmax.
KommnekcHbie ?cha B 5 1-0T3
anreOpanveckoii, 3 JeiictBue 1-3T3
TPUTOHOMETPUIECKOH U
moKa3are’bHO# popmax
Tema 11. DnieMeHTBI TEOPUU 3HaHue 11__8,1]:;
dyaxmmit. Kimaccudukanus pyHKIni. 1—013
XapaKkTepucTHKa TOBEICHUSL Ymenne 1-373
(hyHKUMH, TpaduKH, pa3THIHBIC =013
CHOCOOBI 3aaHUsl TMHUH JHeiictBue 1 -3T3
Tema 14. [IpubnkeHHbIC Snanme 1-0T3
BBIYHCIIEHUS C TOMOLIBIO 1-3T3
nuddepenimana. OCHOBHbIE Verme 1-0T3
TeopeMsl TndhepeHITHaTHEHOTO 1-3T3
ucuucienusi. @opmyna Teitnopa.
IIpuMeHeHHE TPOU3BOAHBIX K | —0T3
WCCIIeTOBAaHUIO TIOBEIEHUS (DyHKITHH. JelictBue 1-3T3
Haubompuree 1 HauMeHbIICE
3HAYCHUsS (PYHKIIUHN HA OTPE3Ke
45-0T13

Hroro

45 -3T3




[Monusrit komrekT O T3 xpaHUTCA B ANEKTPOHHON WH(POPMAIIMOHHO-00pa30BaTeIbHOM cpesie
3a06KT HpI'VIIC u oOydvaromniuiicss ©MeeT BO3MOKHOCTh O3HAKOMHTBCS C JIEMOHCTPAIMOHHBIM
BapuanToM OT3.

Hwxe npuseneH oOpasel TUIIOBOTO BapuaHTa UTOTOBOIO TECTa, IPEAYCMOTPEHHOr0 paboyei
IIPOrpaMMOM TUCHUILIHBI

O0paser; TUIIOBOTO BapuaHTa UTOTOBOTO TECTA,
IpeyCMOTPEHHOT0 paboyeil mporpaMMoi JUCIUILTHHEL
(ounas popma oOyuenust — 1 cemectp, 3aouHast hopma o0ydeHus: — Kype 1 ceccust 3UMHSIS)

1. Eciii TpaHCITOHHPOBATh MATPHILy 37 , IOJTyYHTCS MaTPHUIIA:
2 =3
2) 4 7
-3 7
4 2
r) \ 32
1) a7
2. Onpenenurens |1 42| Bpraucisercs mo Gopmyire:
Ay Ay

a) ;) a,—ay Ay
0) a,,a,,—a, a,;
B) a,,a,,+a, a,,;

T) a, ay —ay, Ay

3. Cpenu ypaBHEHUI BTOPOTO MOPsAIKA YKa3aTh YpaBHEHHUE DILIUIICA!

a) X2 yz
PRV

6) X2 yz

B) y? =2px

4. YrnoBo#t k03 HUIMeHT npsMOii, 3aJaHHON YPaBHEHUEM x-5y-3=0,paBEH ...

1
a) 51
6) 1.

5
B) _i;
5

5
r) —.
3



5. Kak HazpiBaroTcst K03()UIIMEHTHI pa3iokeHus: BEKTOpa MO0 KOOPIWHATHBIM BEKTOpPaM B JaHHOM
CHUCTEeME KOOpaAuHaT?

a) KOOpIMHATAMHU BEKTOPA,

0) COOCTBEHHBIMH YHCIIAMH;

B) IPOCTHIMU KOA(pPUIIMEeHTaMH.

6. Kak HaiiTi KooparHATHI BEKTOpa?

a) U3 KOOPJIMHAT €ro KOHIIA BBIYECTh KOOP/IMHATHI HAavasa;
0) U3 KOOpAUHAT €ro Hayajia BBIYECTh KOOPIUHATHI KOHIIA;
B) U3MEPUTH JIMHEUKOUN HA YEPTEKE;

T') U3BJIEYb KOPEHb U3 CKAISIPHOTO KBaJpaTa 3TOr0 BEKTOPA.

7. IlocTaBbTE B COOTBETCTBHE MaTpuny U 3HaA4YCHUC eé OIIPECACIIUTEIA

a)(_zl D; 1
6)(11 4)- 2) 15;
B)(S _2) 3) 22;
r) (11 ﬁ) 4)2.

8. YkaxxuTe MpaBWIbHBIM MOPSIOK YIEHOB MOCIEAOBATEIbHOCTH, €CIIM M3BECTHO, YTO €€ mperen
pasen 0.
a) l;
L.
)2’
L
B) 4’
1
r) 16 '
-5 3
4 2
9. Onpenenutens paBeH ...
a) —22;
0) 2;
B) —2;

10. Ecnint yncio cTpoK MaTpHIlbl PaBHO YHUCITY €€ CTONIOLOB, TO Nepel] HaMU MaTpHIA.

11. BEKTOPHI — 3TO BEKTOPHI, JeXamue JuOO0 Ha OJHOW MpsAMOH, OO Ha
NapajuieIbHbIX MPSMBIX.

12. Vi3BecTHO ypaBHEHHME NPIMOH y — —1lx+5. YTIOBOW KOIPDUIMEHT MPAMOiA, KOTOpas
MEPIICHANKYIISIPHA 3aJaHHOM MIPSMOM, paBeH

13. 3BecTHO ypaBHEHUE NPAMOH y = 4x + 3. YTJIOBOM K03(h(PpHULIMEHT psiIMO, KOTOpas mapajuiesbHa
3a/IaHHOM NIPSIMOM, paBeH

14. BekTopHOE IpOU3BE/IEHUE BEKTOpa a Ha BEKTOp b gaér C.



15. KoopauHaTsl

16. ®opmysbl HAXOXKACHUS PEIICHUS CUCTEMBI

A Ay ’Zzﬁ
A

17. IIpousBoaHas
Hanpumep: 2x3)

BEKTOpa a=u+v+p, THOC
(B OTBETE YKaXKUTE JIBa YUClia 03 MpoOeIOB MEXKIY HUMHU M CKOOOK).

Ha3bIBAIOTCS (hOpMyliaMu

byHKIIUN

U=2i—3j,v=3+2j,

a, x+a,y+a;,z=»hb

ayX+ayy+ayz=>hb,’

a, Xx+a,y+a;;z=>b,

_ .5
Y¥=%" papua

(otBeT

BBECTH

paBHBI

06e3 mpobenos,

18. Halinute pelieHue CUCTEMbl JUMHEHHBIX ypaBHEHUH. B oTBeTe 3amummre cyMMy HaliJIEHHbBIX

3Ha4YCHHUH MNEPEMCHHBIX

x—y+2z=11
—2x+2y+3z=6
Jr—4y—z=-2

CrpykTypa (hoHa TECTOBBIX 3aJaHUI O AUCLUILUIMHE «MaTremMaTuka»
(ounast popma oOyueHus — 2 cemectp, 3aouHast popma o0ydeHus — Kype 1 ceccus JeTHss)

VHIIKATOD HOCTIKEHISL Tema XapakTepucTuka Konuuectso
n p A COJIEPKATEITHHOTO TECTOBBIX 3aaHHH,
KOMITCTCHITHH B cooTBeTcTBUU C PII]] SeMeHT et T3
3HaHHe 2-0T3
2 —3T3
Tema 19. OnpeneneHHbI HHTETpAI, VMere 2-0T3
€ro CBOMCTBA U BBIYKMCIICHUC 2-3T3
[etictBue 2-0T3
2 —3T3
3HaHue I-0T13
Tema 20. HecoOcTBeHHBIE, HX 1-3T3
CBOWCTBA M BBIYUCJICHUE Verme 1-0T3
1-3T3
Tema 22. @yHKIIMN HECKOIBKUX 3Hanme 1-0T3
VL1 A nepemeHHbIx. [Ipenen, 1-3T3
_6. - AHAIMSMPYCT HENPEPHIBHOCTH (YHKITUU v 1-0T3
TPODIICMHYIO CHTYaIIO HECKOJIbKUX MepeMeHHbIX. HacTHbIe MEHHC 1-3T3
(3a7a7y) H BETETACT €8 MPOU3BOIHBIC (PYHKIIUH HECKOJIBKUX
0a30BBIE COCTABIISIONIHE. o . 2-0T3
MIEPEMEHHBIX, TTOTHBIN HeiicTBue
PaccmaTtpuBaer paznuuHbie 2-3T3
BapHAaHTHI PEUICHUS Anpdepernman
HDOGICMHOM CHIVALII Tema 24. O6mas cxema NOCTPOCHHUS Snanme 1-0T3
(31; aun), pas a6:TIgBaeT MHTETpaja 1o o6IacTH. 1-3T3
A > basp I'eomeTpuueckuii 1 MeXaHUYECKUH 1-0T3
AITOPUTMBI UX peaTH3aNUU o YmMmenune
cMmbica. OCHOBHBIE CBOMCTBA 1-3T3
3HaHue 1013
Tema 25. Beiuucnenue u 1-3T3
MPUI0KEHUS KPaTHBIX HHTETPAIOB 1-0T3
Ymenue 1-3T3
3HaHHe I-0T13
Tema 27. KpuBonuaelHbIe 1-3T3
HMHTETPAJIBI 1-0T3
Ymenne 1-3T3
3HaHHe I-0T13
Tema 28. [ToBepXHOCTHBIE 1-3T3
uHTerpansl. [Inomanas moBepxHOCTH 1-0T3
Ymenne

1-3T3




Tema 29. DrieMeHThl BEKTOPHOTO

1-0T3

anaymsa. @opmyna OCTporpagckoro 3uanme 1-3T3
Tema 30. DeMEeHTHI BEKTOPHOTO 3nanme 1-0T3
noyst. @opmymna Ctokca 1-3T3
Tema 31. 3amaun, mpuBOISIIHE K 3 2-0T3
HaHUe
muddepeHIraIbHBIM YPAaBHCHHSM. 2-3T3
OCHOBHBIE TIOHATHS TEOPHU VveHHe 1-0T3
muddepeHInaTbHBIX YpaBHEHUH 1-3T3
JuddepeHnnanscHpie ypaBHEHUS JleiicTeie 1-0T3
TIEPBOTO MOPSIKA 1-3T3
Tema 35. Cuctemsl 3nanme 1-0T3
g depeHInaIbHbIX YPaBHEHUI 1-3T3
3Hanue L-0T13
Tema 15. ITepBooOpa3Hasi. 1-3T3
HeormpeneneHnsIii nHTETpai U €ro VveHHe 1-0T3
cBoiicTBa. Tabnuia uHTErpasos. 1-3T3
OCHOBHBIE METOJIbI MHTETPUPOBAHUS N 1-0T3
JleiicTBHE
1-3T3
3 2-0T3
HaHUe 2373
Tema 16. UnTerpupoBanue VMeHHE 2-0T3
palMOHATBHBIX APOOCH 2-3T3
HeictBue 2-0OT3
2-3T3
3HaHUe =013
Tema 17. UnTerpupoBanue 1-3T3
TPUTOHOMETPUUYECKUX BBIPAKCHUI, VMeHe 1-0T3
YHHUBEpCajbHas TPUTOHOMETpUIecKas 1-3T3
IIOICTAHOBKA Tleii 2-0T3
eiictBue 2373
3HaHue 22 __ (3?”11:;
OIIK-1.4. 3naet oCHOBBI Tema 18. MarerpupoBanue 013
BBICLIEH MATEMATHUKH, HEKOTOPBIX HppalnOHAIBHBIX Ymenue 1-373
Croco0eH MPeICTaBUTh BBIPAKEHUI 1 _OT3
MaTeMaTH4ecKoe OTHCaHnue JeiicTBre 1_ 373
MIPOIIECCOB, UCTIOIB3YET —
HaBBIKM MaTEMAaTUYECKOIO Tema 21. Tlpunosxennus 3HaHUe 1-013
oTHcanHs Moaenupyemoro | AHTETPAILHOTO HCUHC/ICHNs 1-3T3
nporecca (06BbeKTa) At Tema 23. DrcTpeMyMBl QYHKITUH
PEIICHHS HIKEHEPHBIX JIBYX MEPEMEHHBIX, HEOOXOAUMBIE U
3a7au JIOCTaTOYHBIE YCIIOBHUS |- 0T3
CyIIIECTBOBaHMSA IKCTPEMyMa. 3HaHue
. 1-3T3
YcnoBHbIN dkcTpeMyM. Hanmenbiee
1 HauOoJIblIee 3HaYeHUS PYHKLIUH B
3aMKHYTOH 00acTu
Tema 26. 3ameHa mepeMeHHBIX B 1-0T3
3HaHue
KpaTHBIX MHTErpagax 1-3T3
Tema 32 TuddepenumansHole 1-0T3
3HaHUe
YPaBHEHHUSI BBICITUX TOPSIIKOB. 1-3T3
YpaBHEHUS, JIOITyCKaIOINeE
HOHIDKeHue nopsika. Obmas Teopus 1-0T3
. Ymenue
JMHEHHBIX T PepeHInanIbHbIX 1-3T3
ypaBHEHUH
Tema 33. JIuneliHble OAHOPOIHBIE 1-0T3
3HaHUe
muddepeHnraIbHbIE YPaBHEHNUS C 1-3T3
MOCTOSTHHBIMHU K03((hUITEHTaMH.
JIuHeliHble HEOTHOPO/IHbIE
1-0T3
muddepeHnmansHpie ypaBHEHHS N-T0 | YMeEHHE 1-3T3
MOPSIJIKA C MTOCTOSIHHBIMU
ko3 unueHTaMu
Tema 34. CtpykTypa obmiero Snanme 1-0T3
pemenus. Merton Bapualuu 1-3T3




MIPOU3BOJIBHBIX MTOCTOSTHHBIX (METOJ
Jlarpamxa). Metoxa Heompe e IeHHBIX
K03 PHUINECHTOB HAX 0K ICHHS

N 1-0T3
YaCTHOTO PEIICHUS JINHEHHBIX YMenue 1-3T3
HEOJHOPOAHBIX H((PepeHITNATBHBIX
YPaBHEHUH CO clieLaIbHON IpaBoOn
JaCThIO
Hroro 45 -0T3
45 -3T3

[Tonubrit komrmuiekT OT3 XpaHUTCS B AIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEIBHON Cpeie
3a0MKT HpI'VIIC u oOydaromniuiicss ©MeeT BO3MOKHOCTh O3HAKOMHTBCS C JEMOHCTPAIMOHHBIM

BapuanToM OT3.

Huxe npuBenen obpasel TUIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEAYCMOTPEHHOT0 paboueit

MPOrpaMMOM JUCHUILINHBI

OGpa3zelr TUIIOBOTO BapUaHTa UTOTOBOT'O TECTA,

PEYyCMOTPEHHOTO paboyei MporpaMMoi TUCIUILTHHBI
(ounast popma oOydeHHs — 2 ceMecTp, 3a04Hast hopma 00ydeHHs — Kypc 1 ceccust JIeTHss)

x dx
1. HeomnpeneneHHbIN HHTETpa l paBeH...
a) X +e
8
—+c
6) 8

1
—xX*+c

B)
—x*+c
r)

1) 7x8 +¢

. . | cos( Tx+3 ) dx.
2. HaiiTi HeonpeeIEHHBIA UHTETpAT * '

sin [Tx+3)+¢
a) :

éS]‘.ﬂ (Tx+3)+c

6)
| .
——sin [Tx+3)+¢
B) !
1. . .
——sin (Tx+3)4+¢
9 . ;
1. . .
—sin (Tx+3)+e¢
1)
3. 3naueHue QyHKIUU FXY)=X+Y grouke 27! paBHO:
a)5;
0) 4,
B) 2;

r) 3.




4. Yxa3aTb QYHKIUIO TPEX NEPEMEHHBIX.
v=x?

a) -
65) z=x'+y
_ x+2x -3
B) v X
x+y
i=
T) 2
X — )
=
) o

5. AuddepeHnunanbHbIM ypaBHEHHEM Ha3bIBACTCS YpaBHEHHE

a) CBA3BIBAIOILEE HE3aBUCUMYIO IIEPEMEHHYIO, HCKOMYIO (DYHKIMIO U €€ IPOU3BOHBIE;

0) cBsI3BIBaIOIIEE NCKOMYIO (DYHKIIMIO C HE3aBHCUMOM MIEPEMEHHOMN 1 Habopa 13 N MOCTOSHHBIX
UHTETPUPOBAHUS;

B) BhIpa)karolllee 3aBUCUMOCTh CTapIIEeH U3 MPOU3BOIHBIX UCKOMOW (DYHKIIMU OT HE3aBUCUMOMN
nepeMeHHON, QyHKIIMM U IPOU3BOIHBIX;

r) cBsi3bIBaromIee TudGepeHaibl He3aBUCHMO TepeMEeHHON M HCKOMOH (PYHKITUH.

6. Kakoe u3 yTBep>KIeHUH 1Sl TOpsiiKa ypaBHEHUS Flx.y.y")=0
Qg QepeHIaTbHOTO YpaBHEHHS PaBeH:

a) IByM;

0) oHOMY;

B) TPEM.

BEPHO, IOPATA0K

7. Kakoe u3 ypaBHEHH sIBIeTCS OOBIKHOBEHHBIM AU PEpeHIINaTbHBIM ypaBHEHUEM?
4+ 2r=13
a) .
Sx—1'=0
0)
s 3x =y
B) .

r) W4+ 2v+5=1

8. ITocTtaBbTE B COOTBETCTBHE 3aJJaHHBIN HHTETPAT U IEPBOOOPA3HYIO

a) [ cos3xdx, 1 ésinEx +C;
1
Ex:
B) IEIdx: 3) 2 "
2 3
l") IEI fax, 4).‘?{' .

9. VkaxxuTe NpaBUIBHYIO MTOCIE0BATEIbHOCTD BHIYMCIEHUS ONPeIeIEHHOIO HHTEeTpalia
a) HallTU TIepBOOOPa3HYIO;

0) Mo/ICTaBUTh BEPXHUH Mpeel;

B) TIOJICTABUTh HIKHUHN TIPEJIET;

T') BBIIIOJTHUTH BBIYUTAHKE, corsiacHO ¢hopmyse Hetotona-Jleitoaua.

k [Se“d’x =ke™ +c
10. Yucno # B uHTErpaine - paBHO



e

s

X
—dx
11. Beruncnauts uHTErpan *° 2

12. Eciiv o1MH U3 TIPEIeIOB MHTETPUPOBAHUS PABEH OECKOHEUYHOCTH, TO Mepe]l HaMu
VHTETpall.

13. 3nauenne dynkuun XY =XV g rouke 27! pagHo

14. CKOJIBKO CYyIIECTBYET 4YACTHBIX IPOU3BOAHBIX IE€PBOIO TMOPAAKAa Yy (QYHKIUU YeThIPEX
nepeMeHHbIX? (B OTBETE YKAXKHUTE YHCIIO).

A2 _
15. Boluuciute TIOMAAs (UIyphl, OTPAHHYCHHON IHHHUAMH - =4-x" y y=x+2

MPEACTaBbTE B BUJIC JECATUYHOMN IPOOU, OTAEIISASA 3HAKH 3aISATOM )

. (oTBer

16. CKOJIbKO HE3aBHCHUMBIX MIEPEMEHHBIX COAEPXKUT QyHKIMs Z =X TV ? (B OTBETE YKKUTE YUCIIO)

X

17. Tlopsinox muddepenmmansaoro ypapaenns * ~ 7Y papen . (B OTBETE YKQXKHTE YHUCIIO)

D(x. v.cp.65.0:) =0 €1.€7.C3

18. Ilycth — o0mmii uaTerpan auddepeHnnanbHOT0 ypaBHEHuS, -
KoHCTaHTHI. [lopsaok aToro muddepeHIraTLHOTO YpaBHEHHS paBEeH . (YyKa)xuTe 4HCIIOo)

Crpykrypa (hoHIa TECTOBBIX 3aaHHI MO TUCIUIUINHE «MaTeMaTHKa»
(ounast popma oOydenus — 3 cemecTp, 3a04Has (hopma 00ydeHHUs — KypC 2 CECCHs 3UMHSIA)

VIHAMKATOp AOCTHIKEHHS Tema XapaKTepucTUKa Konngectso §
CoJIepKaTeIbHOTO TECTOBBIX 3a/laHHH,

KOMIIETCHIIUH B cootBeTcTBUU ¢ PII]] S ICMEHTA R

3Hanue 2-0OT3

Tema 38. @yHKIIMOHATILHBIC 2 —3T3

[10CJIeI0BATEILHOCTHU U PSI/BIL. VMeHe 2-0T3

CrenenHsle psasl. IHTepBaa 1 061acTh 2-3T3

CXOJUMOCTH CTEIIEHHBIX PSAIOB TeiicTue 2-0T13

2-3T3

3HaHUe I-0T13

Tema 39. Psn Teitnopa u Makinopena. 1-3T3

Paznoxxenne pyHKINH B CTETICHHBIC VMere 1-0T3

psasl. [lpruMeHeHus: CTENEeHHbIX PsIOB B 1-3T3

YK-1.1. Ananusupyer MPUOIMKSHHBIX BEIYHACICHUSIX N 1-0T3

MIPOOJIEMHYIO CUTYAIHIO [eiicTBue 1-3T3

(3amavy) U BBIIETISCT ee 1-0T3

6a30BbIe COCTABIISIOLIHE. 3HaHMe 1-3T3

PaccmarpuBaer paznuunsle | Tema 40. 'apmonunueckuil anamus. Pssl 1-0T3

BAPUAHTHI PELICHUS ®ypse. Paasl Oypbe 11 4ETHBIX, Ymenue 1-3T3

MIpoOIeMHOI CUTYaIH HEYeTHBIX (yHKINH 1—0T3

(3agaun), pazpabaTbIBaeT JeticTBue 1-3T3
AITOPUTMBI UX pPeaNn3auu

3HaHue 1-0T13

1-3T3

Tema 41. PaznoxxeHne HeepruoMIECKUX VMeHe 1-0T3

¢dhyaxunii B pag Pypse 1-3T3

. 1-0T3

JelictBue 1-3T3

Tewma 44. Brruetsl. Berancnenne BEIY€TOB 3HaHme 1-0T3

OTHOCHTEIIFHO TOJIFOCOB PAa3THIHBIX 1-3T3

MOPSAKOB, HEYCTPAHUMOW 0COOEHHOCTH. VyeHHe 1-0T3

Brruncnenue HHTErpagoB ¢ MOMOLIBIO 1-3T3

BBIYETOB JeiicTBue 1-0T3




1-3T3

1-0T3
3HaHue 1-3T3
Tema 45. [Ipeobpazopanue Jlamnaca, ero 1-0T3
CBOI;ICTBEI. Kiacc opurunanos. Kiacc VYmenne 1-3T3
n300pakeHU I
P JleiicTBue I'-0T3
1-3T3
3HaHUe I'-0T3
Tema 46. OCHOBHBIC TEOPEMBI 1-3T3
orepanoHHOT0 ucuncieHus. Crrocoost 1-0T3
VYmenne
BOCCTAHOBJICHHSI OPUTHHAJIOB I10 1-3T3
N300paKEHUIO TeitcTue 1-0T3
1-3T3
3HaHue 1-0T3
Tema 47. Pemenne nuddepeHnnambHpIx 1 -3T3
YpaBHEHUH U CUCTEMBI VMeHe 1-0T3
i depeHInanbHbIX YpaBHEHUH 1-3T3
ONepalMoOHHbBIM METOJIOM TeiicTue 1-0T3
1-3T3
Tema 36. DneMeHTH! (HYHKIIMOHATBHOTO 3HaHue 22:(3):1,F33
aHanu3a. YucnoBble psbl, OCHOBHBIE 2- 013
noHATUA. [locTaTOuHbIe NIPU3HAKKU Ymenue 2313
CXOJIMMOCTHU 3HAKOIOJIOKHUTEIbHBIX
pa,ugB JHelictBue 2-013
2 -3T3
OTIIK-1.4. 3HaeT OCHOBEI 3HaHue 11 _(?3;1:33
BBICIIIEH MAaTEMATHKHU, Tema 37. 3nakouepeayronue psjbl. 1-0T3
croco0eH MpeICTaBUTh [pusnak Jlelionuna. AGCONMIOTHAS U YmMmenune 1 _3T3
MaTEeMaTH4YECKOE ONMMCAaHUE | YCIOBHAsA CXOOUMOCTh B 1-0T3
TIPOIIECCOB, UCTIOIB3YET JlelicTBue 1-3T3
HaBBIKH MAaTEMAaTHYECKOIO
2-0T3
ONMCaHUs MOACTUpYeMOTo | Tema 42. OyHKIIMH KOMILJIEKCHOTO 3HaHue 2373
mporecca (00BeKTa) s nepeMeHHOT0. [Ipesen, HenpeprIBHOCTh 2_0T3
peILIeHNs] HH)XEHEPHBIX n muddepeHnrpyeMocts QyHKINH YMmenne 2313
3a1a4y KOMILIEKCHOTO TIEPEMEHHOT0. Y CJIOBHUS 2013
AHATUTHYHOCTH () YHKITHH JetricTBue 2373
1-0T3
3HaHue
1-3T3
Tema 43. HTerpanbHble TEOPEMBI U 1-0T3
dhopmynst Kommu. M3omupoBaHHbIe Vmenne 1-3T3
0co0BbI€ TOYKH U UX KIIacCUPUKAIHS
HeiicTBue I-0T13
1-3T3
Hroro 45-0T3
45 —3T3

[Tomapiii komruiekT OT3 XpaHUTCS B SJIEKTPOHHOM HHPOPMAIIMOHHO-00pa30BaTEILHON Cpeie

3a0MKT UpI'VIIC u olygaromumiicss UMeeT BO3MOKHOCTh O3HAKOMUTBHCS C IEMOHCTPAIMOHHBIM

BapuanTtoM OT3.

Hixe IMPUBCICH 06pa3eu TUIIOBOI'O BapuaHTa UTOTOBOI'O TECTA, MPECAYCMOTPECHHOT'O pa60qel71

MPOrPaMMOM JUCHHUILINHBI

O0pazer; THIIOBOTO BapHaHTa HTOTOBOTO TECTA,
IPeIyCMOTPEHHOT0 paboyeil mporpaMMoi TUCIUITITMHBI
(ounast popma oOydenus — 3 cemecTp, 3a04Has popma 00ydeHHUs — Kype 2 CEeCCHs 3UMHSIA)

1. Pan Buma Z— Ha3bBIBaeTCs
n

n=1




a) rapMOHUYECKHM,;
0) psnom Jlupuxie;
B) OMHOMUAJIbHBIM;

r) pAaoM FCOMeTqueCKOﬁ IMpOrpecCcum.
el 2

2. Kakoil npu3Hak cxoIuMOoCTH y100HO PUMEHHUTH AJIsl UCCIIEOBAHUS psiaa Z—I ?
n:

n=1
a) mpeJeNbHbINA MPU3HAK CPAaBHEHMUS,
0) npusHak JlamamoOepa;
B) paauKaiabHbli npusHak Koy,
') HeOOXOIUMBIH MPU3HAK CXOJUMOCTH.

3. Ecou lim |2 8,
n—oo an
a) 0,7
0) 1,8
B) -0,7
r)-1,8

=/, TO YMCIIOBOM Psii CXOAUTCS MPH | PaBHOM:

4. Cpenu ,I[aHHbIX PSAIOB YKAXKHUTE CXOISIIHECS

2 Z5n —

0) 2
= n- 1

2n +1
®) Z4n —

)

0
5. Pagnyc cXOOMMOCTH CTENEHHOTO psiaa Zanx” paBeH 3. Toraa MHTEpBaJl CXOJUMOCTU UMEET
n=0

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

6. ®yukuus y =1 (X), 3a/laHHasi Ha OTpEe3Ke [—3;3] ABJISIETCSl HeYeTHOW. Torna pasznokeHue 3Tou

¢byHkuu B pag Oypbe MOKET UMETh BU. ..

a) f(x) :ib sin%nx

r) f(x)= % +ia sm”—nx+2b sin 72X



7. Haiitu kopHH ypaBHeHus x° +6x+10=0

a) -2, 4

0) 2 4

B) —3+/; —3—i
r) 3+1i; 3—i

1) KOpHEH HeT

8. Moy KOMIUIEKCHOTO uuciia 4 —2j paBeH

a) \/E
6) /6
B) 2\/5
r) 2
Z+1
(z-3)(z+2)

9. Haiiure ocoObie Touku f (z) =

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

2 2
10. Cymma psiga ¢ oOUIMM YJIEHOM 9n” +12n° =5 paBHa . (OTBET 3amMIIMTEe B BHJEC
JECSITUUHON IpoOH, OTENAS 3HAKU 3aIISITON)

11. JInst nmpumeHeHHsl NpU3HAKAa CXOAUMOCTH TpeOyeTcss HaWTH Mpenena OTHOLICHUS
MOCJIEAYIOLETO WIEHA PsAJa K IPEIbIIYILEMY.
) 2
12. WccnenoBath Ha CXOOUMOCTb Psif Z—' OtBeT: psn (oTBeT 3amucaTh B BUJIE
n=1 11+

rJ1aroja HacTOSIIEro BpEMEHH B 3 JIMIle €JMHCTBEHHOM YHCJIE C MaJIeHbKOW OyKBBI)

© _1 n
13. UccnenoBaTh Ha CXOAUMOCTb PSJT Zu
~2n-1

(oTBeT 3amuUcaTh B BUJIE IVIarojia HACTOSIIETO BPEMEHHU B 3 JIHIE €IMHCTBEHHOM YHUCIIE C MaJICHbKOW
OYKBBI)
n
(1)

14. UccnenoBath Ha aOCONIOTHYIO CXOJAUMOCTB PSII Zﬁ OtBer: psan (oTBeT
n=t N —

3amucaTh B BUJIE TJIarojia HacTOSIIIETO BPEMEHH B 3 JIMIIE €IMHCTBEHHOM YHUCIIE C MAJICHBKOM OYKBBI)
3

=N n
15. Pa;[Hyc CXOOAUMOCTHU CTCIICHHOI'O psAaa z§(x+ 2) paBE€H . (OTBCT 3aIlIUIINTE B BUIC
n=1

o npusHaky JlenOnuma. OTBeT: psia

JECSITUYHON TpOOH, OT/ETSS 3HAKU 3aIISITON )
16. Ecou f (X) =x% -1, 10 xK0dddHuHEHT a, pasnokeHHs NaHHOM (QyHKIMH B psan Telnopa mo

CTCIICHAM (X—1) paBCH . (OTBCT 3alUIINTe B BHUAC NECATUYHOM I[pO6I/I, OTACIAA 3HAKH

3arsATon)

17. Pan Makiniopena nonyyaetcst u3 psja Telnopa npu X =

18. Ecnu f (Z) =32z%+5i, Torya 3HaUEHUE TIPOM3BOHOMN STOH QYHKIMH B Touke Z, =2—/ pPaBHO

. (oTBeT 3anumuTe B anredpandeckoit hopme)



Crpykrypa hoHAa TeCTOBBIX 3aJaHUI MO TUCIUIUINHE «MaTeMaTHKa»
(ounas popma oOydeHus — 4 cemecTp, 3aouHas popma oOydeHHsT — Kypc 2 CECCHS JICTHSIS)

XapaKkTepucTuKa Komunuectso
MHpukaTop A0CTHXKEHUSA Tema o
COJIEPXKATENbHOTO | TECTOBBIX 3aJaHUil,
KOMIIETEHIIUHA B cooTBeTcTBUM C PII]]
JJIeMeHTa tunsl T3
Tema 52. Cnyqaiinbsle BenuauHbl. DOPMBI Snanme 3-0T3
3aKOHa paclpeesieHus] JUCKPETHON U 3-3T3
HETPEPHIBHON CIy4alHBIX BETHUUH. v 3-0T3
MeHHe
OCHOBHBIE YHCIIOBBIE XapAKTEPUCTUKU 3-3T3
VK-1.1. Amanusupyer ciydaitHbIX BeIM4HH. Knaccuueckue 3aKOHBI
POOJIEMHYIO CUTYalUI0 JMICKPETHBIX M HETIPEPBIBHBIX CIIy9aifHbIX
(3amauy) 1 BBLACISET €€ BenuunH. HopManbHOe pacnpenencHue. JleiicTsre 3-0T3
HCTBU
0a30BbIC COCTABIISIONINE. 3akoH Oompmmx gmcen. LlenTpansHas 3-3T3
PaccmaTpuBaeT paznuuHble | ImpeaenbHas Teopema. J[BymepHble
BapUaHTHI PEIICHUS CITyJa¥HBIC BETHIHHBI
MPOOIEMHO CUTYaIIH . 3-0T3
Tema 53. DiieMeHTBl MaTEMaTHYECKOM 3HaHue
(3amaum), pa3zpabartbiBaeT 3-3T3
cTaTHCcTHKH. CTaTHCTHYECKHE METOBI
AJITOPUTMBI HX pEeaTH3aIiN
00pabOTKN 3KCIIEPUMEHTAIBHBIX JAHHBIX. > OT3
ToveuHble ¥ MHTEPBAILHbBIC OLICHKH Ymenue 2373
rapaMeTpOB paclpe/ieNieHus 10 BEIOOpPKe.
CraTucTudeckas IpoBepKa THIoTes. 2073
DJeMeHTHI TEOPUH KOPPeNIlun JHeiictBue 2373
Tema 50. Cryqaiifasie coObITHS. AnreOpa 3-0T3
. . 3HaHUe
coObITHH, KaccuuKauus coObITHIA B 3-3T3
TEPMHUHAX TEOPHUH BEPOSITHOCTEH U TEOpUU v 3-0T3
MEHHE
OI1K-1.4. 3HaeT OCHOBHI MHOKECTB. DJIeMEeHTapHas TEOPHsI 3-3T3
BBICILICH MAaTE€MaTHKH, BepOﬂTHOCTeﬁ Hn €€ MaTCMaTH4YCCKUC
criocooeH NIPEACTaBATH OCHOBBI: PA3JIMYHBIC MMOAXOABI K
MaTeMaTHUYECKOE OIIHUCaHue OIPCACIICHUIO BEPOATHOCTH COOBITHS. 3_0T3
HPOLECCOB, HCIONB3YET TeopeMbl CIOKEHUSI U YMHOKEHUS JleiicTBue 3373
HAaBBbIKU MAaTEMATUYECKOI'O BepOﬂTHOCTeI?'I. YcaoBHBIE BEPOATHOCTH.
onucanus Mofenupyemoro | PopMmyria monHoN BeposTHOCTH. DOPMYJIBI
nporecca (00beKTa) s Baiieca
PEILIEHUS MHKEHEPHBIX 3HaHMe 2-0T3
3aj1a4 Tema 51. INocnenoBaTeabHOCTD 2-3T3
HE3aBUCHMBIX HCIIBITAaHUH bepHymim. 2-0T3
YMeHnue
®opmyna bepnysu. [lpenenbubie TeopeMbl 2-3T3
B cxeme beprymm Tei 2 - OT3
eiicTBue
2-3T3
Hroro 30-0T3
30-3T3

[Tonupii komruiekT OT3 XpaHUTCA B STEKTPOHHOM MHPOPMAIIMOHHO-00pa30BaTEILHOM Cpelie
3a06MKT UpI'VIIC u oOygarommiicst UMeeT BO3MOKHOCTh O3HAKOMHUTHCS C IEMOHCTPAIIMOHHBIM

BapuanTtoM OT3.

Hwxe mpuBeneH oOpaselr THIIOBOTO BapuaHTa UTOTOBOTO TECTa, MPEAYCMOTPEHHOTO pabodeit
MPOrPaMMOM JUCHHUILINHBI

06pa3eu THUIIOBOI'O BapyuaHTa UTOTOBOTO TECTA,

MPEAYCMOTPEHHOTO paboveil MpOrpaMMOi JUCITUTITHHBI
(ounast popma oOyuenus — 4 cemectp, 3aoyHast popma 00ydeHus: — Kypc 2 ceccus JETHssA)

1. IMonOpackiBaeTcs urpanbHblii KyOuk. O003HaUMM COOBITHS: A — «BbIIaJieHUe 6 OYKOB», B —
«BBITIafeHne 4 oukoBy», D — «BeITageHne 2 o4koB», C — «BBINMaJCHUE YETHOT'O YHCJIAa OYKOBY.
Torna cobbitre C paBHO



a) C=A-B-D;
6) C=A+B,

B) C=A+B+D,
r) C=A-B+D,

2. BeposiTHOCTH COOBITHS TPUHUMAET JIF0O0E 3HAYEHHE U3 IPOMEKYTKA:
a) (=1; 1);
0) (0; 1);
gy (Cooi),
r) (0:e0);
H) [O; 1]_

3. Ykazath BepHOE yTBEp)KACHUE. BeposaTHOCTE HEBO3MOXKHOTO COOBITHSI:
a) OoJIbIIIEe HYJSI M MEHBIIIE €IMHUIIBL,
0) paBHa HYIIO.

4. 3agaua «B marasus Bouwio 5 mokynarenedl. HallTu BepoATHOCTH TOro, 4TO 4 M3 HHUX COBEpIIAT
MIOKYTIKH, €CJIH BEPOSITHOCTh COBEPLIUTH MOKYIKY s Kakaoro u3 HuUx pasHa (0,7» pemraercs c

UCIOJIb30BaHUEM:
a) TEOPEMBI CIIOKEHHS BEPOSITHOCTEM COBMECTHBIX COOBITHIA;
6) bopmyinbl bepnuymnu;
B) (GOpMYJIbI MOJTHON BEPOATHOCTH;
r) hopmynsl baiieca;
1) KJIACCUYECKOI0 ONPEIEIICHUS BEPOATHOCTH.

5. U3 OykB cinoBa «3AJJIAYA» Hayraa BeiOupaercs oxna Oyksa. CoObiTHe — «BBIOpaHa OykBa K»

SBIISIETCA
a) ciy4yaiiHbIM;
0) JOCTOBEPHBIM;
B) HEBO3MOKHBIM;
I') IPOTUBOIOJIOKHBIM.

6. [locTaBbTE B COOTBETCTBHE pacnpeaciiCHud U IMPUMCPHBI CﬂyqaﬁHBIX BCINYHH

a) HOpMaJIbHOE pacIpe/iesieHue; 1) BpeMst OXKUgaHUS TTOE3/1a METPO;

0) OuHOMMAIBHOE pacIipe/leNIEHUE; 2) peaxue MoJIOMKH prOOpOB;

B) pactipenenenue [lyaccona; 3) uKcio BhINABIIMX IepOOB MpH OPOCAaHUU MOHETHI;
I') paBHOMEpHOE pacipesiesieHHeE. 4) poct droen.

7. BoeibopouHoe cpeHee sSBISeTCS TOYSUHON OLIEHKOM
a) MaTeMaTHIECKOTO OKHIaHMS;
0) aucnepcuu;
B) ME/IMAHBI;
') MOJIBI.

8. CyMMa Bcex 4acToT paBHa:
a) 00beMy BBIOOPKH N;
0) cpenHeMy apu(pMETHUECKOMY 3HAUCHU TIPU3HAKA;
B) HYJIIO;
T) €IUHULIE.




9. JlomaHasi, OTpe3KHu KOTOPOU COEAMHSIOT TOUKU C KOOpAUHATAMU (Xi,N;), T1I€ Xi— 3HAUCHHE
BapHAIlMOHHOTO PAJa, Nj — YacToTa, — 3TO:

a) TUCTOIPaMMa;

0) sMrupuyeckast QyHKIUS pacipeneaeHus;

B) MOJIUTOH;

') KyMyJsiTa.

10. CkoapkuMH crioco0aMU MOXHO TIOMEHSTh MECTaMHU IISITh MA4YeK COKa C pa3sHbIMH BKYCaMH,
CTOSIIIMX B PsiJl HA MarasuHHOM noJjike? (B OTBETE 3AMUIINUTE YUCIIO)

11. 3 O6ykB cnoBa «MAMA» Hayran BeiOupaercst ogHa OykBa. Haiimute BepoOSITHOCTH COOBITHSA
«BbIOpaHa OykBa M» (OTBET 3alMIIKMTE B BUC ICCATUYHON APOOH, OTACIISIS 3HAKH 3aIATON ).

12. CobbiTHE «M3 YpHBI, COJAEpKalleld TOJIbKO Oenble Mmapbl, U3BJICKAIOT Oeibli IIap» Ha3bIBaeTCs
(OTBeT 3amUIIMTE MpUIaraTeIbHBIM, OTBEYAIOIINM Ha Bompoc: «Kakum?y»).

13. COOBITUSI — 3TO COOBITHUS, HACTYIUIEHHE KOTOPBIX B JIAHHOM 3KCIEPUMEHTE
MPOUCXOIUT C OJMHAKOBOW BEPOSATHOCTHIO (OTBET 3alMIIUTE B BHUJAC IPUIAraTeiIbHOTO,
oTBeyaroniero Ha Bomnpoc: «Kakue?»)..

14. Vicibitanne — «OpocaroT nBe MOHETB». COObITHE — «HA OJHON M3 MOHET BBINAAET TepO».
Yuciao 3reMEeHTapHbIX UCXO0B, OJaronpUsATCTBYIOMIUX JaHHOMY COOBITHIO pPaBHO . (B oTBeTE
3aIUIINATE YHCIIO)

15. B xop3uHe 1o 3 KpacHbIX, 3€JIEHBIX, CHHUX U Oenblx KyOukoB. HaliiuTe BEpOSITHOCTH TOTO, YTO
HayJauy BbIHYTbIH KyOuk HE Oyzner OenbiM. (OTBET 3alMILUTE B BUJAE AECCATUYHOM ApoOH, OTHEIssA
3HAKU 3aI5TON)

16. 3anaua «B MarasuH Bomwio 5 nokynatened. Hailtu BeposiTHOCTh TOro, 4TO 4 U3 HUX COBEpIIAT
IIOKYTIKH, €CJIH BEPOSITHOCTh COBEPIUUTH MOKYIKY IJs KaKIOro u3 Hux pasBHa 0,7» pemaercs ¢

WCIIOb30BaHUEM (OPMYJIBI (B oTBeTe 3amumuTe (PaMIIIMIO YYEHOTO B POIUTEIHHOM
najexe).
17. Onpenenure pazmax BeiOOpKu 2, 5, 1, 12,6, 4,7, 6, 3. (B OTBETE 3aMUIINTE YHCIIO)

18. CnyyaiiHass BenuuMHa 3aJaHa 3aKOHOM pacnpeneneHus. HallTu maTemMaTHdyeckoe OKHIaHHE
(OTBET 3amUIIUTE B BUJE ACCITUUHON IPOOH, OTIETISIS 3HAKU 3aIISITOM )

x |1 |2 |3 |4
p 105020201

3.7 llepeueHb TeOpeTHUYECKUX BONPOCOB K 3a4eTy
(n7st oTIeHKM 3HAHUT)

[lepedyeHb TEOPETUUIECKUX BOIIPOCOB K 3a4ETy
(ounas popma oOyuenust — 1 cemectp, 3a0uHast popma 00ydeHus — Kype 1 ceccust 3UMHSSA)

Paznen 1. JIuneiinas anredpa

1.1. YucnoBble MHOXXeCTBA. MHOXECTBO KOMIUIEKCHBIX YHCEJ KaK pPACIIMPEHUE MHOKECTBA
NeNCTBUTENbHBIX yncen. [IoHATHEe KOMIIEKCHOTO Ynca.

1.2. JleficTBUs HaJl KOMIIEKCHBIMU YHCJIAMH B aJireOpandeckoit popme.



1.3. Tpuronomerpuueckast popma KOMILIEKCHOTO 4ucia. [lepexon ot anrebpandeckoil (popmbl
KOMIUIEKCHOTO YUCJIa K TPUTOHOMETPUUECKON 1 00paTHO.

1.4. JleficTBUs HaJ KOMIJIESKCHBIMH YHCIIaMU B TpUTOHOMETpUdeckoit popme. @opmyna Myaspa.

1.5. MaTpuubl U AE€HCTBUS HAJl HUMH.

1.6. Pazmepnocts MaTpulbl. Bunel Matpuu. I[lonstre kBagpaTHON U €IMHUYHON MaTpPULIBI.

1.7. Onpenenutens Matpuiibl. CBOMCTBA ONPEIETUTEIICH.

1.8. Boruucnenue ompenenureneil BToporo mopsiaka. CrnocoObl BBIYHCICHUS ONpENeIuTeNeh
TPETHEro MopsiiKa.

1.9. Beluucnenue onpeaeauTesen BbICILIUX TOPSIIKOB.

1.10. MuHOpBHI ¥ aJireOpandecKue TOMOJTHCHHS.

1.11. O6parnas Mmarpuna. CymectBoBaHue oOpaTHOM MaTpuubl. dopmyna uisi OTBICKaHUS
00paTHON MaTpUIIBL.

1.12. Pemienne MaTpu4HbIX YpaBHEHUH.

1.13. Panr matpuupl. OnpeaeneHue paHra METo0M OKaMIISFOIIIMX MUHOPOB.

1.14. Onpenenenue paHra MaTpuilbl METOJIOM KBHUBAJICHTHBIX MPEOOPa30BaHUMN.

1.15. [lonsiTe cucTeMbl JIMHEHHBIX ypaBHeHUH. COBMECTHOCTh CUCTEMBI ypaBHEeHHU. Teopema
Kponekepa-Kanemnn.

1.16. HeonHoponHas cucteMa ypaBHEHUW. PenieHue cucTteM JIMHEHMHBIX YpPaBHEHUUW METOIOM
Kpamepa.

1.17. Pemienue cucTem JIMHEMHBIX YPAaBHEHUM MATPUYHBIM METOIOM.

1.18. Pemenue cuctem JIMHEHHBIX ypaBHeHHH MeTooM ["aycca u XKopaana-I'aycca.

Paznen 2. BekTopHas anredpa

2.1. BexTopsl u IeHCTBUS HAJl HUMHU B TEOMETPUUIECKOM (popme.

2.2. JIeicTBUS HaJ BEKTOpaMHU B KOOPJAMHATHOU (popme.

2.3. KomnrHeapHOCTh U KOMILIAHAPHOCTh BEKTOPOB.

2.4. CkanspHoe Mpou3BeJCHHE BEKTOPOB U ero cBoiictBa. Koopaunathnas dopma. CkranspHbIi
KBaJpar.

2.5. IlpunoxeHus CKaJIpHOTO NMPOU3BEACHUS BEKTOPOB K pelIEHUIO 3a1ad. OpTOroHanbHOCTh
BEKTOPOB.

2.6. JInnHa BekTOpa. YToa MKy BEKTOPAMH.

Pa3znen 3. Ananutudeckas reomeTpus

3.1. IlpsamoyronbHas nekapToBa cHcTeMa KoopAuHAT. PaccrosiHMe MeXOy IOByMsl TOYKaMH.
Jlenenue oTpe3ka B 3aJTaHHOM OTHOILICHUH.

3.2. Bujapl ypaBHEHHH MPSIMON Ha INIOCKOCTH.

3.3. VYpaBHeHHe NpsIMOM MO JIBYM TOYKaM. YpaBHEHHE MPSIMOM M0 TOUKE U BEKTOPY HOPMaH,
10 TOYKE U HAIIPABJIAIOIIEMY BEKTOPY.

3.4. VYron Mexay NpsSMbIMH, YCIOBHE NApAJUIEIbHOCTH U NEPIEHANKYIIPHOCTH MPSAMBIX.

3.5. OxpyxHOcTh M 3inunc. KaHOHHMYECKOe ypaBHEHHE, OCHOBHBIE JJIEMEHTBHI, YHCIIOBBIE
XapaKTEpUCTUKH, CXEMaTHUECKOE TIOCTPOEHUE.

3.6. T'umep6ona. KanoHnueckoe ypaBHEHHE, OCHOBHBIC 3JIEMEHTHI, YHCIIOBBIE XapaKTEPUCTUKH,
CXEMaTU4ECKOE TOCTPOCHHUE.

3.7. Tlapaboma. KanoHn4yeckoe ypaBHEHHE, OCHOBHBIE DJIEMEHTHI, YMCIOBBIE XapaKTEPUCTUKH,
CXEMAaTU4eCKOE TOCTPOCHHUE.

3.8. Buael ypaBHEHHH IITTIOCKOCTH B IPOCTPAHCTBE.

3.9. VYpaBHEHHE IIJIOCKOCTH MO TPEM TOUKAM, 10 TOUKE U BEKTOPY HOPMaJIU.

3.10. PaccTositHue oT TO4YKH 10 TpsAIMOW. PaccTosiHUE OT TOYKH JI0 TIIIOCKOCTH.

3.11. Yron wMexay IUIOCKOCTSMHU. YCIOBUS MAPAUIENBHOCTH U IMEPHEHAUKYISIPHOCTH
IIJIOCKOCTEM.

3.12. Bunel ypaBHeHUH psiMoi B mpocTpaHcTse. IIpsmas kak nepeceueHne AByX INIOCKOCTEM.

3.13. Yron mexy npsMON U IJIOCKOCTBIO. [lepneHuKyIsIpHOCTh MPSMOM U TUIOCKOCTH.



3.14. Touka nepeceyeHus NPSIMOI U MIOCKOCTH.

3.15. OCHOBHBIE THUIIBI TOBEPXHOCTEW BTOPOTO MOPSIIKA.

3.16. Hununapuyeckue mnoBepxHocTH. IIpumepsl. Kanonuueckue ypaBHeHus. OCHOBHbBIE
XapaKTEPUCTUKH.

3.17. Konnueckue mnoBepxHocTtu. Ilpumepsl. Kanonumueckue  ypaBHeHus. OCHOBHbIE
XapaKTEPUCTUKH.

Pa3nen 4. Beenenue B MaTeMaTHUECKUU aHATIU3

4.1. [onsarue GpyHkuu oxHoM nepemeHHo. CriocoObl 3a/1aHKMs 1 OCHOBHBIE CBOMCTBA (DYHKITHIA.
4.2 Knaccuduxanus ¢pynkuuid. HesBHbIE U ClIOKHBIE (GYHKIINH.
4.3. [lonatne  4MCIOBOM  MOCHEAOBATENBHOCTU.  OrpaHUYEHHOCTb U MOHOTOHHOCTh
nocieaosarenbHocT. [Ipenen nociaenoBaTenbHOCTH.
4.4.OCcHOBHBIE CBOMCTBA MPEJIETIOB.
4.5 I1paBusa BEIYMCICHUS IPEEIIOB MOCIEA0BATEILHOCTU. YHUCTO €.
4.6. Ilpenen ¢ynkuuu. MeTonasl BbIYMCICHUS. becKOHEYHO Manible U OECKOHEYHO OOIbIINe
GbyHKIHN.
4.7.11epBbIit 1 BTOPOI 3amMedaTeIbHbIC TPECIIbI.
4.8.0mHocTopoHHUE mipenensl. MccnenoBanue (yHKIMHA HAa HEMPEPHIBHOCTh B TOUKE.

Paznen 5. luddepennmanbuoe ucuncinenue GyHKIUU OJHON TEPEMEHHOMN

5.1.ITonstue npousBoaHOM. ['eoMeTpruUeCKU U MEXAaHUYECKHUI CMBICIT TPOU3BOTHOM.

5.2. OcHoBHEIe npaBwiIa U hopmyitel nuddepenupoBanus. [Ipon3BoaHAs CIOKHON QYHKITHH.
5.3.Jlorapudmuueckoe auddepeHupoBaHue.
5.4.ITpou3BOAHBIC BHICIINX MOPSIAKOB.
5.5. Juddepenman pynxuu. [IpubnmxEHHbIe BEIYUCICHUS ¢ TOMOIIbIO AuddepeHnnana.
5.6.0t1bIcKaHNEe HAaMOOJIBIIIEr0 M HAUMEHBIIETO 3HaUeHUs (PYHKIIMU Ha OTPE3KeE.
5.7.IlonHas cxema uccneoBanus (QyHKIUH.

[lepeyeHb TEOPETHUECKUX BOIIPOCOB K 3a4ETy
(ounast popma o0yueHus — 4 cemectp, 3a04Has Gpopma 00ydeHUs — Kypc 2 CecCHs JIETHsA)

Pazgen 13. OcHOBBI AUCKPETHON MaTeMaTHKU

13.1. MHoxectBa u onepanuu Haa HuMu. Kpyru Diinepa.

13.2. OcHOBHOM IPUHLIUIT KOMOMHATOPUKH. YKCIIO coueTaHuil, pa3MelIeHH, TepecTaHOBOK 0e3
MIOBTOPEHUI U C TOBTOPEHUSIMHU.

Pazgen 14. OcHOBEI TCOpHUUn BepOHTHOCTeﬁ 1 MaTeMaTH4YECKOM CTaTUCTUKH

14.1. OcHOBHBIE TIOAXOIBI K OMPEACICHUIO BEPOSTHOCTU. Kilaccmueckoe, reoMeTpuyecKoe U
CTaTUCTHYECKOE OIpe/esieHue BeposATHOCTH. IIpuMeHeHne KOMOWMHATOPUKM K  MOJACUETY
BEPOSITHOCTH.

14.2. BeposiTHOCTb CyMMBI cOOBITHI. HeCOBMECTHOCTH COOBITHHA.

14.3. BeposTHOCTh MPOU3BEACHHS COOBITHI. Y CIIOBHAS BEPOSTHOCTh. 3aBUCUMOCTH COOBITHA.

14.4. ®opmyna nonHOM BepossTHOCTH U popMyibl baifeca.

14.5. PacnipeneneHne BEpOSTHOCTEN TUCKPETHOW CITydaliHON BEJTMYMHBI.

14.6. buroMuanbHbIN 3aK0H pacnpeneneHus. Popmyna beprymn.

14.7. Pacnpenenenue [lyaccona. I'eomerpruueckoe pacnpeaeieHue.

14.8. @yHKIUSA pacnpeneiIcHMs.

14.9. HenpepbIBHBIE CiydailHbIE BEIUYUHBI, IJIOTHOCTh BEPOATHOCTH, BEPOSTHOCTh MOMAJaHU
B UHTEpBAJ.



14.10. PaBHOMEpHOE pacnpeeneHue.

14.11. Iloka3arenbHoe pacnpenesieHrue. OyHKIMS HAEKHOCTH.

14.12. YucioBble XapaKTEpUCTUKU CiaydailHbIXx BenuuuH. CBOHCTBA MaTeMaTHYECKOrO
OKUJAHUS U TUCTIEPCHUU.

14.13. YucnoBele XapaKTePUCTUKA OMHOMHAIBHOTO, IyaCCOHOBCKOTO, IOKa3aTeJIbHOTO
pacnpeeseHus.

14.14. HopmanbHoe pacupenenenue. @ynkuus Jlamiaca.

14.15. BepoaTHOCTh TONaJaHusi HOPMAJIbHOM CIy4ailHOM BEJIWYMHBI B 3aJIaHHBI WHTEpPBaJ.
IIpaBuio Tpéx curma.

14.16. BBenenue B mpeneabHbIE TEOPEMBl TEOPHH BEPOSTHOCTEH: IOBEJACHUE CPEIHETO
apupmernueckoro. OTHOCUTENbHAS YaCTOTa COOBITHS.

14.17. Tlonsarue o Teopeme bepHyinu u 3aKkoHe OONBIIMX YUCE.

14.18. Ilousarue o LlenTpasibHON MpEACIbHON TEOPEME.

14.19. JlokanpHas 1 uHTErpajibHas Teopemsl Jlamnaca.

14.20. 3akoH pacnpeleneHusl CUCTEMbl JUCKPETHBIX CIIy4alHBIX BEJIMYUH. Y CIOBHBIE 3aKOHbI
pacnpezeneHus. YClIOBHOE MaTeMaTHIECKOE OXKUIaHHE.

14.21. ®ynkuum perpeccun. Koppemnsunonnsiii MomeHT. KoagpuumeHT Koppensinnu CHCTEMBI.

14.22. Tlonatue o cucteMax HENPEPBhIBHBIX CIyYalHbIX BEJIMYUH.

14.23. ToyeuHble CTATUCTUYECKUE OI[CHKH.

14.24. NHtepBaibHas OlIEHKA, €€ TOYHOCTh U HaAEKHOCTD.

14.25. VnTepBanbHas OLEHKA MAaTEMaTUYECKOrO0 OKHUJIAHUS HOPMAJIBHOIO paclpeaeacHus
(60mbI11a5 ¥ MasTasi BLIOOPKH).

14.26. Ilonatue cTaTUCTUYECKON TUIIOTE3HI.

14.27. I'unoTe3a 0 reHepaIbHON CpeIHEe HOPMAIBHOTO pacipeecHus.

14.28. I'unote3a 0 paBeHCTBE ABYX I'€HEPAJIbHBIX CPEIHUX.

14.29. Dmnupuyeckue U TEOPETUYECKHUE YACTOTBHI.

14.30. I'unoresa o Buje pacnpeesieHusl.

14.31. Kpurepuii cornacus Ilupcona.

14.32. Kpurepuii cornacusi Konmoroposa.

14.33. KoppensanoHHO-PErpecCHOHHBIN aHAJIN3 JaHHBIX.

14.34. Metoa HaMMEHBIITUX KBaIPaTOB.

14.35. YpaBHeHus perpeccun.

3.8 TunoBbie NpaKTHYeCKHe 32JaHUS K 324eTy
(17151 OLIEHKM YMEHM, HaBBIKOB U (MJIM) OTIBITA JIESTEIILHOCTH )

Pacnpej:[eneHHe THUIIOBBIX TIPAKTUYCCKHUX 3a)1aH1/1171 K 3a4€Ty HaXOAUTCI B 3aKpPbLITOM JJId
oOyuatomuxcs foctyne. Pa3paboraHHble KOMIUIEKTHI TUIOBBIX MPAKTUYECKUX 3aJaHUI K 3a4eTy He
BBICTABIISIIOTCS B AJICKTPOHHYIO WH(MOpMaImoHHO-00pa3oBaTenbHy0 cpexy 3a0MKT Upl'VIIC, a
XpaHAaTcs Ha Kadeape-pa3padorunke B cocrae POC 1o TUCIUTUINHE.

Huxe npuBeaeHs! 00pas3ibl THIIOBBIX MPAKTUYECKUX 3aJJaHUH K 3a4eTy.

OO0pa3ibl TUMOBBIX MPAKTUYECKHUX 3aJaHUM K 3a4eTy
(ounas popma oOyuenust — 1 cemectp, 3aouHast popma o0ydeHus — Kype 1 ceccust 3UMHSSA)

1. Haittu npousBenenue AB Matpuit
1 2

2 4 16 4 _3
B =

A=|5 -1 0 3 -5 2

20 3 -1 10



2. HaiiTu panr MaTpuisl

2.1 23
A=[1 -1 0 2

1 540

3. UccnenoBath HAa COBMECTHOCTh CUCTEMY YpaBHEHU I
X] + )Cz = X3 = 3,
xl +)C2 —3XS :—1
2X1 + XZ —2X3 = 1,
Xl + 2.X2 bl 3X3 = 1
4. Pemnth MeTog0M ["aycca cucremy ypaBHEHUIH

x+2y+3z=14,
3x+2y+ z=10,
2x+3y- z=5.

5. Jansl BepmmHbl yeTsipexyroiapauka A(l, 2, 3), B(7, 3, 2), C(-3, 0, 6) u D(9, 2, 4) lokazatp, uTo
ero nuaroHanu AC u BD B3auMHO nepneHAuKYIsIpHBI.
4y +2x-6=0 M (~1;3)

6. Hanucatp ypaBHEHHE KacaTeJIbHON U HOpMaIK K KpUBOU B TOYKE

29 8.3 _
7. B xaKoii u3 Todek X CKOpPOCTb M3MEHEHHs (yHKIIHHU ) =3 =540 T panvenpmas?
8. OnpenenuTh B3aMMHOE PACIIOIOKEHHE MPAMOM, mpoxoasmeil yepes e Toukn Mid:1:D

M,(O; 3; 1), ¢ IUIOCKOCTBIO 2X+y-2-2=0.
/- x=1 'y z+1
9. CocTaBUTh ypaBHEHHE IUIOCKOCTH, MPOXOJSIICH Yepe3 MpAMYIo 2 -1 3 g Ttouky
M, (0;2; 1)
x_y+5_ z-4
10. Haiitu TOukm mnepeceyenuss mpsmon 2 1 =1 ¢ OHOMOJOCTHBIM THIEPOOIOUIOM
yrZ,
16 9 4
. x) = ,Jarcsinlog, x
11. Haiitu obnactb onpeaeneHus QyHKIUNA fx) 8%
x+1
y y f=
12. HaliTu MHOeCTBO 3HaYeHHUH pyHKINN X— 2
2" -1
J(x)==
13. UccnenoBath PyHKIINIO 2" +1 Ha 4eTHOCT®.

_ 3
14. TToka3atk, 4T0 QPyHKIUS f)=x"+3x+5 BO3pacraer s * < (—o0; +0)

15. 3anucate Gpopmyity 00IIEro uieHa Nocie0BaTeIbHOCTHU:

3579
RIS N R T 1,1,3,1,5,...
16. BeruuciauTe npeaens:
2
jm 2 —3n+4 lim sin (v +1 - )
a) n—© 3n"+1 ; 6) n—»m ;

n+(n+2)! lim §/n6+3+</16n5 -8
B) fj{l ((n+l)!+n!)~n~ F) n—e (n+SiIln3)%
(n+5) -(n-2)*
H)%wm+D-%nl).

17. ITonp3yscek onpeaenenueM npezaena no Komm, nokasars, 4yTo:

N 1j£1}1(3x+2)=—1; 6 1}13(2—x)=1.



18. JToxasars, uto dyuxuus ¥ =/ (¥) e umeer npenena B touxe ¥ = o:
T
X, =—

2) f(x)=cosx’ Xy =+ 6) f(x)ztgx, ° 2

19. Tokazats, uto dyuxuus ¥ =/ ) geusercs Geckoneurno mManoii mpu X —> +00;
3
Sin x cos’ x
(x)="— fx)=

a) / X 6) Va+l,

20. Haiitn oqHOCTOPOHHHME MPeCIIbl () YHKITHA:

x*, x<l1,

-]
a) —-x, x>1

B TOUKE le;

o) = (x+3)V1—cos’ x

0) x B Touke V=0,
21. BerynuciauTh npeaessl:
-2 Y313 I e lim (1—4cosx)2"
a) ! 5x° —4x+1; 0) " x-10 ; B) 5x% +1 : r) :
2 3 3

Hm In (x> —x+1) lim \/x +2—\/8X +3 im X =2x-1

xn In (x'+x+2) . e) T é/164 +5 ; xK) ! X —2x-1 ;
2x

. Jx+13 —2/x+1 i SI05X lim[3x_1j

3) ks X2 —9 ) w) tg9x . K) e\ 3x+1

22. Haiitu TOYkHM pa3pbiBa (QPyHKIIUU )y ONpEeACNINTh UX poa. B ciyyae ycTtpaHuMoro paspbiBa
JOONpenenuTh (PYHKIMIO TaK, YTOOBI OHA Talla HEMPEPHIBHOM.

1 1 32 _1
f(x) = JS(x)= N S = BN
a) x* —x? : 6) 27 +1; B) 32 +1;
L 9 =1-xsin
r) [ acte(v+2) 2 f(x) r

23. Ipu xakux 3Hauenusx 4 u & Qynxuus
(x-1)° npu x <0,
f(x)=qax+b mpu O<x<l

«/; npu x>1
OyzeT HerpepbIBHOM?

24. ITonp3ysch onpeaeneHueM, BBIYUCIUTh TPOU3BOAHYIO () YHKIIUN y B Touke ¥ =1,
25. Onpenennts 3Hadenns @ u A | npu koTOpbIX GyHKIHS
(x+a)-e?, ecu x<0;
{owc2 + fx+1, eciu x>0
Bcrony nuddepeHmupyema.
26. Haiitu npou3BoaHyt0 QyHKIUU
1—x npu x<0,

e npu x>0
U IOCTPOUTH Tpaduku GpyHKIUH O RAICON
27. Haiitu neByto /- 20 npasyio /- L0 MPOM3BOIHBIC B TOUKe ¥ = O, eciu
2x, ecmu x<0;
F= {ln 1+ 3/)6_7), eciu x=0.

28. HaiiTi mpou3BOAHbIE CIEAYIONNX (DYHKIINKI:
1, x-1 1 1 x*

y=————+—In——
a) 4 x2+1; 6) 4d+x" 4 1+x*.

b




6

y= X 12—arcctgx6 y:arcs1nx+l nl—x
B)  l+x ; r) -2 2 ldx
29. Haiitu npousBoiHble PYHKINN, UCTIOIB3YsI METO/ Jorapudmuueckoro AudpepeHunpoBaHus:
_ x - 3—x
a) y_l—x 3 (3+X)2 : 6) yzxsin(x2+])'
30. Haiitn mpoun3BoiHbIe GYHKIINN, 3aJaHHBIX TAPAMETPUIYCCKH U HESBHO:
_ 3at
147 "
3ar’ ' x=1+e
a) y=1+t3, 6) y=at+e_m; B) x2+3xy+y2+1:0.

OO0pa3ubl TUMOBBIX IPAKTUYECKUX 3aJaHUM K 3a4eTy
(ounas gpopma oOyueHus — 4 cemectp, 3a04Has Gpopma 00ydeHUs — Kypc 2 CeCCHsl JICTHSA)

1.B ypue 3 OGenbix u 7 yepHbIX mapoB. M3 ypHbl Hayran BbIHUMaeTcsl ofuH Imap. Haiitu
BEPOSTHOCTH TOT'O, UTO 3TOT LIAp:

a) OeJbIii;

0) YepHBIii.
2. U3 cnoBa «Hayraay» ciiydaiiHoO BeIOMpaeTcs ojHa OykBa. HaliTu BeposTHOCTH TOTO, YTO 3Ta OyKBa:

a) «aw;

0) cornacHasi;

B) <.
3. Bpocaetcs urpanbHas KocTb. HaliTi BEpOsSTHOCTBH TOTO, YTO:

a) YMCJIO BBINIABIIUX OYKOB — 4;

0) YKCIIO0 BBITIABIINX OYKOB OOJIBIIIE 4;

B) YMCJIO BBINABIIMX OYKOB — YETHOE;

I') YHCJIO BBIMABIIMX OYKOB JEIUTCS Ha 3.
4. UrpanpHyto kocTh OpocatoT 1 pa3. KakoBa BEposSTHOCTh TOTO, YTO BBINAJIO MTPOCTOE YHCIO OYKOB,
€CJIM U3BECTHO, YTO YKMCJIO BBINIABIIMX OYKOB HEYETHO? YKa3zaHue. 1 — He MPOCTOE YHCIIO.
5. U3 ypubl ¢ 3 OenbiMu U 7 4EPHBIMM LIapaMu IOCJIENIOBAaTENbHO BhIHMMaOT 2 mapa. Haiitu
BEPOSTHOCTH TOT'0, YTO BTOPOIl BHIHYTHIH I1ap — O€JIbIi MU yCIOBUU:

a) MepBBINA BHIHYTHIN 1m1ap — Oemblil;

0) nepBbIii BBIHYTHIH 11ap — YEPHBIN.
6. bpomensr nmocnenoBarenbHO 3 MOHETHI. OnpeneauTh, 3aBUCUMbI WM HE3aBUCHUMBI COOBITHS: A —
BbINAJIeHNE «repba» Ha nepBoil MOHeTe; B — BhInazieHne X0oTs Obl OTHON «PELIETKH.
7. J1Ba cTpenka HE3aBUCUMO JIPYT OT Jipyra JIeJaroT M0 OJIHOMY BBICTpPENy 110 MullleHu. BeposiTHOCTB
[IONAalaHusl B MULIEHb NEPBBIM cTpesikoM — 0,9, Bropbeim cTpenkom — 0,8. Haiitn BeposTHOCTH TOTO,
4TO:!

a) B MUIIIEHHU Oy/eT XOTs OBl OJTHA YIS,

0) B MuIIeHu OyJIeT pOBHO OJIHA IYJIS;

B) B MUILIEHb HE MONAJET HU OJIHA ITYJISl.
8. Ha 9 kaproukax HamucaHbl OYKBBI clioBa «TporioauT». Hekto mo odepeam Hayrag Oepér 3
KapTOUKH U B TOM JK€ NOPSJKE BBIKJIAABIBAET MX CiieBa HampaBo. HaliTu BEpOATHOCTH TOTO, YTO
MOJIYYUTCSl COYETAHUE «OTII».
9. B mu¢t cemusTa)kHOrO ]I0OMa HAa EPBOM dTake BoLUIH 3 yenoBeka. Kax /bl 3 HUX ¢ OJJMHAKOBOM
BEPOATHOCTHIO BBIXOAUT Ha JIFOOOM 3Ta)ke, HaUMHAs cO BTOporo. HaliTu BepoATHOCTH ClieyONuX
COOBITHI:

a) BCE MacCaXUphl BHIMAYT Ha MATOM 3TaXKE;

0) BCce Mmacca)Kupbl BBIMIYT HA OJHOM U TOM K€ ITAXKE,

B) BCE MACCAXKUPBI BBIMIYT HA Pa3HBIX 3Taxax.



10. CTyneHT MOXET JoexaTh 10 YHUBEPCUTETa WM Ha aBTOOYCe, KOTOPBIM XOAUT uepe3 Kaxasie 20
MUHYT, WM Ha TPOJUIeHOyce, KOTOPBIA XoauT 4yepe3 Kaxaple 10 munyt. KakoBa BeposiTHOCTh TOTO,
YTO MOAOIIEIINI K OCTAHOBKE CTY/IEHT ye/eT B OmmKaimue 5 MunyT?
11. B mepBoii ypue 5 6enbix u 10 4€pHbIX mapoB, BO BTopol ypHe — 10 Oenbix u 5 4EpHBIX MIapoB.
N3 xaxnoil ypHBI CIy4ailHO BBIHMMAIOT II0 OJHOMY Iapy. HalTu BEpoOsSTHOCTH TOro, 4TO Cpeau
BBIHYTBIX IIAPOB OYyJIET XOTs ObI OJTUH OCIIBIN.
12. B nepBoii ypae 2 6enbix u | u€pHblii map, Bo BTopoid ypHe — 1 Genbiii u 4 y€pHbix mapa. Hekro
HayraJl BbIOMpaeT ypHy M u3 He€ noctaér 1 map. HaliTu BepoATHOCTh TOrO, YTO BBIHYTHIN IIap —
OembIii.
13. B nepBoii ypue 2 Genbix u 1 u€pHbIid map, BO BTopoi ypHe — 1 Oenbiii u 4 uépHbIX mapa. 13
BTOpOH ypHBI B NIEpPBYIO Hayraj nepexiaisiBatoT | map. Ilocne 3toro m3 kaxaoll ypHbl Hayran
BBIHMMAIOT 110 OJJHOMY I1apy. HaliTi BeposTHOCTH COOBITHIA:

a) BBIHYTHII U3 IIEPBOM YpHBI 11ap — OEbIii;

0) BBIHYTBIN U3 BTOPOH ypHBI IIap — YEPHBINA;

B) 00a BBIHYTBIX Il1apa — OeJble.
14. IIpaBunibHYIO MOHETY OpocatoT 5 pa3. HailTu BeposITHOCTH COOBITHI:

a) repO BhINIagET 3 pasa;

0) rep0 BBITIAZIET HE MEHEE JIBYX pa3;

B) rep0 BBIMIAJIET 5 pas.
15. OmpIT, cocrosiuii B OpocaHUM JIByX MOHET, oBTOpsercs 4 paza. Hailtu BeposiTHOCTH TOr0, 4TO
napa repOoB BBITIAJIET Ba pa3a.
16. Uto BeposiTHEE: BHIMTPATh Y PABHOCWJIBHOI'O TEHHUCHUCTA 3 BCTpEeUH U3 6 uinu 2 BcTpeuu u3 47
17. U3nenust HEKOTOPOTO MPOU3BOACTBA cojepkaT 5% Opaka. HaliTu BepossTHOCTH TOTO, UTO Cpeau
ISATH B3STHIX HAyraJ U3AeIHii:

a) HET HU OJJHOTO0 OPaKOBAHHOIO;

0) OynyT ABa OpaKOBaHHBIX.
18. BepostHocTh poxaeHus manpuuka paBHa 0,515, nesouku 0,485. B HekoTOpoii ceMbe LiecTepo
nereil. HaiiTu BeposSTHOCTB TOTO, YTO CPEI HUX HE OOJIbIIe IBYX JI€BOYEK.
19. [IpaBunbHyto MoHery Opocator 100 pa3. Haiftu BepostHocTH BblnageHus 50 «repOoB»,40
«repboBy, 25 «repOoB».
20. BepoaTHOCTb JOCTMXKEHHS ycrexa B ucnbelTaHuu paBHa 0,25. HaliTu BeposITHOCTH TOro, 4TO B
300 He3aBUCHMBIX UCTIBITAHUAX ycIieX OyJeT JOCTUTHYT 75pa3, 85 pas.
21. B nepBsie kiaccel Oyner npunsato 200 nereil. HailTu BeposSTHOCTh TOro, YTO Cpely HUX OyIeT
100 neBouek, eciay BEpPOSTHOCTh POXKACHUS Manbunka paBHa 0,515.
22. Jlana Tabnuua pacupeeneHust JUCKPETHON CllydaifHOM BeJIMYUHBI &.

El-2 -1 0 1 2
P ‘ 0l 02 02 04 01

Tpebyercs:

a) HOCTPOUTHh MHOTOYTOJIHUK (TIOJIMTOH) pacipeieseH s,

0) HaliTH QYHKIMIO pacIpeesIeHNs U HAaYepTUTh €€ TpaduK;

Plg<1)

B) HailTu
I) HalTM MaTEeMAaTHYECKOE OKHUJAHUE, AMCIIEPCHI0, CPEIHEKBAJpPaTUYHOE OTKJIOHEHUE,
ko3¢ ULIMEHT Bapualluu, MeIUaHy U Moay &.

2
1) TabaMIly pacrpeieNeHus CydyaitHON BeTMYUHBI =5
23. B ypue 5 6enbix u 25 u€pHbIX mapoB. U3 ypHbl Hayraj BeiHUMAIOT 1 map. CiaydaiiHas BelIMYuHA
& — 4KcIo BBIHYTHIX OenbIx mapoB. TpeOyercs:
a) COCTaBUTh 3aKOH PAaCHpeAeTICHHs CIIydaifHOW BEIUYHHBI;
0) MOCTPOUTH MHOTOYT'OJIbHUK (TIOJIMTOH) pacrpeesieHus;
B) HAWTH (QYHKIUIO pacnpeeseHus U HaYepTUTh e€ rpaduk;



') HAUTH MaTeMaTU4eCKOe OXKUJaHUE, TUCIIEPCUI0, CPEAHEKBAIPATUYHOE OTKIIOHEHHUE,

ko2 puIMeHT BapuaIuu, Meinany u Moay &.
24. HailTu MaTeMaTHYECKOE O)KMJAHUE, TUCIEPCUI0 M CPEIHEKBAIPATUYHOE OTKJIOHEHHE 4YHCIIa
JIOTEepPEHHBIX OMIIETOB, HA KOTOPBIE BHIMAAYT BBHIUTPHIIIHU, €CiH KyIluieHo 40 OuiieToB, a BEpOSITHOCTD
npuoOpeTeHus BHIMTPHINIHOTO Omiera pasHa 0,05.
25. IIpousBoautcs 20 HE3aBUCUMBIX OIBITOB, B KQKIOM U3 KOTOPBIX BEPOSITHOCTD ycrexa paBHa 0,2.
Haiitn nucniepcuto uucna ycrexoB B TOM CEpUU OIBITOB.
26. BocembiecaT npoOIEHTOB NMEPCOHAIBHBIX KOMIBIOTEPOB 0€30TKa3HO paboTalOT B TEUEHHE S5 JIET.
Haiitn BeposTHOCTH TOro, 4ro u3 JnaHHbIX 100 kommbioTepoB He MeHee 70 mpopaboTaroT
5 ner.
27. Jlana BeIOOpKa:

xi|l2 4517110
ni | 15]20] 10|10 |45

Haiitn smmmpudeckyro (GYHKIMIO pacnpeiesieHus, TOCTPOuTh ee Tpaduk. IlocTpouTs MONHroH
OTHOCHUTEJIbHBIX YaCTOT BEIOOPKHU

28. B OTK 06bun u3mepens! quamerpsl 300 BaJIMKOB M3 MAapTHH, U3TOTOBJIEHHOM OJHUM CTaHKOM.
OTKIIOHEHUSI U3MEPEHHBIX TMAMETPOB OT HOMHUHAJA (B HM) JAaHbl B TaOJIHILIE.

I'panuuel Cepenuna | Yucno I'panunel Cepenuna | Ywucno
OTKJIOHCHU1 | MHTEpBaja | BAJIMKOB | OTKIOHCHHUH | MHTEpBaJa | BAJIMKOB
-30...-25 -217,5 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 1520 17,5 14
-10...-5 7,5 40 20-25 22,5 8
=5...0 -2,5 60 25-30 27,5 7

Haiitu BeIOOpOUYHOE CpeiHee, UCIIPABICHHYIO BBIOOPOUYHYIO IUCIEPCUIO M BEHIOOPOUHYIO MOJLY.

29. Haiitu onieHKY AJi 4MClia CTETIEHEe cBOOObI T pacpeeaeHuss CThI0IEHTa METOJIOM MOMEHTOB.
IIpu Kakux r 3TO BO3MOXKHO?

30. IIpoBeieHO TMATH HE3aBUCHMBIX ONBITOB HaJa Cily4dailHOM BenMYMHOM X, HOPMAaJbHO
paclpeselIeHHON C HEHW3BECTHBIM MAaTEMAaTHUECKUM OKMJAHUEM M CPEAHMM KBaJpaTUYECKUM
paBHBIM IBYM. Pe3ynbTaThl onbITa NpUBEEHBI B TAOJIUIIE:

Xi | —25]-20]10 |21 |34
n | 1 1 1 1 1

Haiiti noBeputenbHbI MHTEPBAJ AJI MAaTEMATUYECKOT0 0XKHIaHUs ¢ HalexkHOCThIO 0,9.

31. Ilo nByM HE€3aBHCHMBIM, U3BJICUEHHBIM M3 HOPMAJIbHBIX I€HEPAJIbHBIX COBOKYIHOCTEH MaJIbIM
BbIOOpKaM, 00BEMBI KOTOpbIX n=10 M m=8 COOTBETCTBEHHO, Hai/leHbl BHIOOPOYHBIE CpENHUE,
paBubie 1423 u 145,3 COOTBETCTBEHHO, M HCIIPaBJICHHbIE BBIOOPOUHBIE TUCTIEPCUH, paBHbIE 2,7 U 3,2
Hy:a, =a,

cooTBeTcTBeHHO. Ha ypoBHe 3Haummoctu 0,1 HpOBEpUTH HYJIEBYIO THIIOTE3Y

Hita #a,
KOHKYpHpYIOLIeil rumnorese

32. Pe3ynbTaThl HAOMIOACHUN HaJ| HpI/ISHaKaMI/I X n Y 3anansbl B Buje Tpoek uncen (X, ¥, n), rue n —
JacToTa HaOmroAeHui napel 3Hadenuii (X, ¥Y). Tpedyercs:

1) mocTpoUTh KOPPEISAIHUOHHYIO TaOIHILY;

2) HaiTH BBIOOPOYHBIN KOA(DPUIIMEHT KOPPETALHH;

3) cocTaBuTh ypaBHeHHUE perpeccuu Y Ha X.
X — CTOMMOCTb aKTUBHOW YacTH MPOU3BOJICTBEHHBIX (POHJOB, MIIH. PyO., Y — BbIpaboTKa MPOTyKIIUU
Ha ojHOro pabouero, Teic. pyo. (X, VY, n): {(10; 0,8; 3), (10,5; 0,8; 3), (10,5; 1; 1),
ar; 1; 2), (11; 1,25 2), (11; 1.4; 1), (11,5; 1; 1), (11,5; 1,2; 1), (11,5; 1,4; 1), (12; 1,2; 2),
(12; 1,45 2)}.

33. MeTroaoM HaMMEHBIINX KBAJAPATOB BHIPOBHSATH IO NPSIMOU y =o+pX SMIIMPUYECKUE TAHHBIE
x| 1 14109 16 25
y | 01]3]81]149]239




3.9 IlepeuyeHb TeOpeTHYECKHX BONPOCOB K IK3aMEHY
(n71st oTIeHKM 3HAHUT)

[TepeueHp TEOPETHUECKUX BOIPOCOB K IK3aMEHY
(ounast popma oOyueHus — 2 cemectp, 3aouHast popma o0ydeHus — Kype 1 ceccus JeTHss)

Paznen 6. aTerpanbHoe ucuncienue GyHKIUN OJHOM EpEeMEHHON

6.1. [TonsiTue mepBooOpa3HOl W HeompeaenéHHOro uHTerpaiga. CBoOHCTBa HEOMpeneaEHHOTO
uHTerpaia. Tabnuua uHTErpanos.

6.2. HemocpencTBeHHOe HMHTETpuUpoBaHHE. 3aMeHa mnepeMeHHou. IlonBenmeHue moj 3HAK
muddepeHmmana.

6.3. lHTerpupoBaHue 1o 4acTsIM.

6.4. luterpupoBaHue paloHaIbHBIX IpOOEi.

6.5. lnTerpupoBanie TPUTOHOMETPHYECKUX BBIPAKEHUH.

6.6. MuTterpupoBaHie HEKOTOPHIX UPPALUOHATIBHBIX (PYHKIIUH.

6.7. CrienuajibHBIE OACTAHOBKHU.

6.8. [lonsiTHe oOmnpenenéHHOro HHTErpana, €ro IeOMETPUYECKUH W MEXaHMYECKUH CMBICI.
CgoiictBa. ®opmyna HeroTona-JleliOHuna.

6.9. 3ameHa nnepeMeHHO! B ONpeesIEHHOM HHTErpaje. IHTerpupoBaHue 1o 4yacTsM.

6.10. HecobctBennsie nuterpaisl I u Il pona.

6.11. IIpuoxxeHus onpeaesEHHOro NHTErpaia.
Paznen 7. ®yHKUMH HECKOIBKUX MEPEMEHHBIX

7.1. llonatne QYHKIMU HECKONBKHX TepeMeHHBIX. OO0yacTh onpeneneHus (QYHKIHH TBYX

nepeMeHHbIX. JINHUM ypoBHSL.

7.2. YacTHbIE MPOU3BOAHBIC U TOJHBIA quddepeHnran GyHKINH HECKOIbKUX MEPEMEHHBIX.

7.3. HacTHble MPOU3BOAHBIC BBICUINX MOPSIKOB.

7.4. Ilpon3BoaHast 1o HanpaBjieHuto. [ pagueHT.

7.5. JlokanbHbIE 3KCTpeMyMbl (PYHKIIMU HECKOJBKUX NepeMeHHbIX. HeoOxonmumoe u gjocratounoe

yCIIOBUE DKCTpEMyMa.

7.6. Ycii0BHBIE SKCTpEMYMbI (PYHKLIMM HECKOJIBKHX MepeMeHHbIX. PyHkuus Jlarpanxa.
Pa3nen 8. MHTerpanpHoe ncurcieHue QyHKIIMY HECKOJIBKUX ITepEMEHHbIX. BEeKTOpHbIN aHanu3 u
3JIEMEHTBI TEOPUH OIS

8.1. Kpatnsie unterpannl. CoiicTBa. 'eoMeTpudyecKuil CMBICII.

8.2. IIpniio>keHns KpaTHBIX MHTETpalioB. MI3MEHEHNE OpsAIKa HHTETPUPOBAHUSI.

8.3. KpuBonuHeliHble HHTErpaibl U UX IPUIIOKEHUS

8.4. IlonsaTre ckalsspHOTO U BEKTOpHOro noiisi. CBOMCTBa.

8.5. XapakTepuCTUKN BEKTOPHOTO TOJIA.

Paznen 9. luddepennmanbabie ypaBHEHUS U CUCTEMBI.

9.1. IuddepeHunanbable ypaBHEHHS MEpBOrO MOpsSAKAa. YPaBHEHHS C pa3JesIOUIMMUCS
nepeMeHHbIMU. 3agavya Komu.

9.2. OgHopoanble quddepeHnranbHble ypaBHEHHUS IEPBOTO MOPSIKA.

9.3. JIuneitnpie HeoTHOPOAHBIE MU PepeHIInaIbHbIE YPaBHEHUSI IEPBOTO MOPSAKA.

9.4. YpaBuenus bepnymin.

9.5. luddepennmanbuple ypaBHEHHSI BHICIINX TOPSAKOB, JOIMYCKAIOIIME TTOHWKEHHE MOPSAKa.

9.6. Jluneiinple nu¢depeHInanbHble  YpaBHEHUS BBICIIUX TOPSAIKOB €  MOCTOSHHBIMHU
koaddunmentamu. Meron Jlarpanxa.

9.7. Jluneiinple  nu¢depeHIuaNbHble  YpaBHEHUS BBICIIMX IOPSAIKOB C  TOCTOSHHBIMHU
koa¢pdunmenTamu. Meto1 HeonpeaenEHHBIX KO3(PPUIIMEHTOB.



[TepeueHb TEOPETHUECKUX BOMPOCOB K IK3aMEHY
(ounast hopma oOydenus — 3 cemecTp, 3a0uHas hopma oOydeHHs — Kypc 2 cecCHsl 3UMHSIS)

Pazgen 10. YncnoBbie 1 GyHKITMOHATBHBIC PSIIBI

10.1. TMonsitme wucnoBoro psga. Cxomumocth psaa. HeoOxomumoe yclioBHE CXOIMMOCTH.
Cymma psija.

10.2. IIpusHaku CpaBHEHHUS PSIOB.

10.3. Tlpusnak /lanamOepa cX0AMMOCTH 3HAKOOJIOKHUTEIIBHBIX PSJIOB.

10.4. PagukanbHbIE M MHTETpaJIbHbI Npu3Haku Komin CcXOAMMOCTH 3HAKOIOJIOKHMTEIbHBIX
PAIOB.

10.5. 3HakomepeMeHHbIC YHUCIIOBBIC PsAbl. AOCONIOTHAsS M YCJIOBHas CXOAUMOCTh. I[Ipm3Hak
JleiiGHu1IA.

10.6. dynkmuonanbHble psanbl. [lonarue cremenHoro psiga. Teopema AoGens. Oo6macts
CXOAUMOCTH, UHTEPBAJI U PAIUYC CXOJUMOCTH.

10.7. Pasnoxxenue ¢yHKIUI B cTeneHHbIe psaabl Teinopa 1 MakiiopeHa.

10.8. Tlpumenenue psioB Jyuisi TPUOTMKEHHBIX BEIYUCICHUM.

10.9. Ilonstue psaa Oypre. Koapdunuents: psaaa Oypre.

10.10. Paznoxxenue uétHoii pyHKIMU B psix Dypbe.

10.11. Paznoxenue neu€tHout ¢pyHkiuu B psag Oypee.

10.12. Paznoxenue ¢pyHkuuii B psig Oypbe Ha MPOU3BOIBHOM IIPOMEKYTKE.

10.13. Joonpenenenue GpyHkuuu 1 pasnoxeHus B psag Oypeoe.

Paznen 11. Teopust dyHKIUI KOMILIEKCHOM TEPEMEHHOM.

11.1. Tlonstne QyHKOMH KOMILIEKCHOTO TepeMeHHoro. JleiicTBUTENbHAS W MHUMAasi 4acTh
GbyHKIIH.

11.2. OcHoBHbIE 21€eMeHTapHBIE PYHKINHU. VX CBOIICTBA U BHIYHCIICHHUE.

11.3. YcnoBus Komm-Pumana. AHATUTUYHOCTH QYHKITHH.

11.4. IudpdepenunpoBanne GyHKINN KOMIUIEKCHOT'O IEPEMEHHOTO.

11.5. UaTerpupoBanne GpyHKINN KOMIIJIEKCHOTO TIEPEMEHHOTO.

11.6. Paznoxxenue ¢pyHkiuu B psan Jlopana. OTbickaHue KO3 PUIIUEHTOB.

11.7. OcoOble TOUKH PYHKLNH.

11.8. BbI4eTsl ¥ UX NPUIIOKEHHUS.

Pazgen 12. OnepannonHoe ucurcieHmue

12.1. Onepaunonnoe ucuucienue. [Ipeodbpazosanue Jlamiaca. OpuruHan u n300pakeHue.

12.2. Ucnonp30BaHue TaOIUIBI OPUTHHATIOB U NU300paXKEHUI.

12.3. Teopemsl pa3noKeHHUsL.

12.4. IlpunokeHus ONepalMOHHOI0 UCUNCIIEHUS K pelIeHnto TuddepeHIMaIbHbIX YpaBHEHUH.

3.10 TunoBble NpaKkTHYECKHUE 32IaHUS K IK3aMeHY
(mms oLleHKM YMEHUil, HaBBIKOB U (FUJTH) OTIBITA JIEATEIHHOCTH)

PacnpejleneHI/Ie MPAKTUYCCKUX 3a)]aHHI>i K 3K3aMCHAM HaxXOAWUTCs B 3aKPBITOM JJIA
oOyuatomuxcs nocryne. PazpaboTaHHbIe KOMIUIEKTHI TUMTOBBIX MPAKTUYECKUX 3a/IaHU K DK3aMEeHaM
HE BBICTABJISIOTCS B DJIEKTPOHHYIO HH(POpMaIinoHHo-o0pa3oBarenbHyo cpeny 3a0KT Upl'VIIC, a
XpaHATcs Ha Kadeape-pa3padorunke B cocrae POC 1o TUCIUTLINHE.

Huxe npuBeaeHs! 00pa3ibl TUIIOBBIX MPAKTUYECKUX 3a/IaHUH K IK3aMEHaM.



OO0pa31pl TUIOBBIX MPAKTHYECKUX 3aJaHUN K 9K3aMEHY
(ounas hopma oOydeHus — 2 cemecTp, 3aouHas popma oOydeHuss — Kypce 1 ceccust JIeTHsIsA)

1. Haiitu HeomnpeneneHHble HHTErpajibl. B ABYX mMepBbIX NpUMepax IMPOBEPUTH PpPE3yJIbTAThI

Qg QepeHIIMPOBAHUEM.
I 11 I 1\
a) _f cos xdx J.xze“dx : j%ﬁ .[4;31)‘_)6 |
B) J.\/%dx. ; J.\/; In xdx : Iﬁdx Iﬁdx
r) I \S/](I:O)Sc_dz J xarcsin %dx ; J“/%dx. ; sz‘xi_zlédx .

2. BeaucnuTh momaas 00JacTi, OrpaHUYCHHOW JTUHUSMH.
2
a) ¥ =X -5, y=x—3;

X2
2
y =x°+1, =, y=5

0) 2

2 2
X X y_2 1

3. Haiitu mwiomans summnca @ b
4. Haiiti miomaap kapauouasl £ = 4(1—cos (p)

w

. — : <x<7%
. Haiity iy gyru muepm Y = I0Sinx oy A 2,
x=R(cost+tsint);

. Haiity myuHy pasBepTKH OKPYKHOCTH {y = R(sint —tcos?).

x2+y2+Z2:R2

I e)

. Haiitu muiomazs moBepxHOCTH cdepsl
¥4y 4+ <R

o0

. Haiitu 00BEM mapa
. Haittu oGnactu onpezeneHust cieayrommx QyHKIUN U cIenaTh YePTEeKU:

a)Z:1/9—x2—y2; 6)z:1+ —(x—y)2;

B)z=1n(x+y); r) Z=Xx-+arccosy.

Ne)

10. Haifti TuHUM YPOBHSI CIEAYIONIUX (PYHKITUN:

a) Z=]n(x2 +y2); 6) z:arcsin(xy); B) z=x" +4y2.
11. HaiiT mOBEpXHOCTH YPOBHS (DYHKIIHIA:

2y U=X=y+z, 6)u:x2+y2+z2.

12. Haiitu TOUKH pa3pbiBa (QyHKIIHIA:

1
[2, 2 S
a)z=1n Xty : 6)Z 9-x*—y*.
1

2

Z=( )2 z=cosL
B) VTV r) B
y 10z 18z Z
-+

= -2
13. Jlana pysxcumss & ~Y)" Tlokasats, uro ¥ ox yoy



y2 2 02 0z 2

z = — 4+ arcsin( xy) X' ——xy—+y =0
14. Nana Gpynxmus 3x .Tokasats, uto X Oy
0’z 0’z
“In(x® +y2 +2x+1) FERPER
15. lana pyHkius = Y . lokazars, uto oy
, 0%z 0’z  ,0°z
X X" —5 —2xy +y +2xyz=0

16. Jlana pyrxums < — € . Tlokasats, uto Ox Oxdy

o7 0%z 5Z8Z

=X ( Oz oz
18. ana GpyHKmus Y. Tloka3aTk, 4TO 6x8y 9y
19. JTana dpynkmus < = S 53> toyka Alxg: 3y) u Bektop ¢~ {al’aZ}. Haiitu:

1) grad z B Touke A,;

2) MpOM3BOHYIO B TOUKE A TI0 HAmpaBJeHHIO BekTopa & .

22322+ 5xy2  AdLD, 4=
20. MccnenoBath Ha SKCTPEMYM CIEAYIONIHE (DYHKIHH:
a)z:xz—xy+y2+9x—6y+20, 6)z:y\/;—y2—x+6y

dxdy

[—=.
21. IlepeiiTh K MOJSAPHBIM KOOpPJAMHATAM UM BBIYUCIUTH JABOMHOW HHTErpal DXty rae
(D) 3amano HepaBeHcTBamu X2 + y2 < 2X + 2y, X2 + y2 > 4.
[| ytexdxdy,
22. Beruncauth aBoitHON wuHTerpan (P rae obmacte (D) 3amaHa HepaBeHCTBaMU

0<x <w2, tgx <y <2tgx, ctgx <y < 3ctgx, caenaB HaJUIekKallylo 3aMEHY IIepEMEHHBIX.

23. Haiitu mutomans GUIrypshl, 3aaHHON HEPaBEHCTBAMH V3<p<2sin2¢, 0<@<m/2 B TOJISIPHBIX
KOOpJUHATaXx.

24. Haiitu o6bem V Tena T, orpaHU4eHHOr0 HOBEPXHOCTAMU X2 +y2 =4,z=8 —x2—-y2, z=0.

25. Haiitu niomaas noBepXHocTH (£2), 3aJaHHON COOTHOIIEHUSAMHU Z = X2 +y2, 2 <4 .

OO0pa3Ipl THIOBBIX MPAKTHYECKUX 3aJaHUN K IK3aMEHY
(ounas popma oOyueHust — 3 cemecTp, 3a04yHast hopMa 00ydeHHUsI — Kype 2 Ceccusi 3UMHSIS)

1. UccnenoBarh Ha CXOAMMOCTD YMCIIOBBIE PSAbI ¢ MOJokUTenbHbIMU wieHaMmH I, 1. MccnenoBare Ha
abCcomoTHYI0 U ycioBHYIO cxoaumocth psn III. Haiitu obGnacte cxogummoctu (yHKIIMOHAIBHOTO
pana IV.

1 II I v
2 2n-3 . n+l > nﬁ 2 n(x+2)"

2) | Ly -2. 25 Dl 20 ;nﬂ '
S %ﬁ 2 ) “ (1" 2 2

6 | 2 7. Z . ;nhln_ ;2"@—1)"

-1

5) nz—l:’\3n_2; ,,Z,:[nij ) ?ez=1:[ ) oo ,,Z]: 2n+1
2 32n+5 @ m Y S (-D"n (x+2)"

) 21: 20’ +5 . zln (3n+5j; Z::’ nn . Z 3"+1




2. I/ICCJIGI[OBaTB Ha CXOAUMOCTD YHCJIOBBIC 3HAKOIIOJIOKUTCIILHBIC PAABI:

= 4" 45" w[n+2jn
a); 20" 6); nJ.

i 1
3. Haiiti 06:1aCTh CXOMMOCTH (PYHKIIHOHAIBHOTO pana " /! +D(x+2) .
0,2 2
fcos x—dx

-3

. Halitu ¢ TOYHOCTBIO 110 10 ONPEACIICHHBIN UHTErpai °
. -3

. Beruncyuts S ¢ tounocteio 1o 107

: -3
. Beraucmuts SN 3 ¢ ToynocTHIO 1o 107
. Beraeptuts 0071aCTh, 33JaHHYIO HEPABEHCTBAMM:

|Rez| < 1,|Imz| < 2

~NaN »n A~

8. BBI‘IepTI/ITB O6HaCTB, 3aIaHHYIO HCPpABCHCTBAMMU:
T T
|z| < 2, Iiiarg(z—l} <3

9. BeuncnuTh UHTETpAL:
zZ2+1
Sﬁz_“:? zz+4*sin§
€ [-m; m]

10. Pasnosxuts B psag @ypbe GyHKUMIOY= X, B UHTEPBAJIE X
11. Onpenenuts BoruetT ¢pynkuuu f(z)=tgz .
1

2
12. Onpenenuts BouetT ¢pyHkuuu f(z)= z7+1 , B 0c000I1 Toukezo=1.

13. MeTtogoM oOIEpalMOHHOTO MCYMCICHUS HAWTH dYacTHOe pemieHne auddepeHInaaIbHOro
ypaBHEHUS:X'+5X= 2, yIOBIETBOpAIOIIee HauaabHOMY yciaoBuio x(0)=1.
14. MeTooM OMEpPAlMOHHOTO MCUMCICHHUS HaWTH YacTHoe pemeHue auddepeHInanTbsHOro
ypaBHeHus:X"'-2X"+x' = 4, ynosneTBopsioiiee HadanbHbIM yenoBusamx(0)=1, x'(0)=2, x"(0)= -1.
15. MeTooM omepalimOHHOTO UCUYUCIICHHS HAWTH YacTHOE pelleHre CUCTeMbl TudQepeHnanbHbIX
YPAaBHEHUN:

X =2x+2y+2

{ y=4y+1
)

YIOBJIETBOPSIOLIEE 33JaHHBIM HauaibHbIM ycaoBusam: x(0)=0, y(0)=1.
16. MeTo/1oM ONEpallMOHHOTO UCUYMCICHNUS HAlTH YacTHOE pelleHue CUCTeMbl TuddepeHINaTbHbIX
YPaBHEHUN:

{ X =x+4y

y=—-2x—-y+9

YIIOBJIETBOPSIIOLIEE 3alaHHbIM HavallbHbIM ycnoBuaM: X(0)=1, y(0)=0.
17. Haiitu cymmy psana

= 14
Z‘atgnz —T0n— 24
18. HOJ’IBSy}ICL pa3IMIHbIMU METOJAMHU UCCIICA0OBATL HA CXOAUMOCTDL pAl
© gin? i
HZ;{ n? +1 .

19. Haiitu 0651acTh CXOAMMOCTH (PYHKLIMOHATIBHOTO psiaa



s} (x+5)2-n+1
24”-(2-:‘:—1).
=] (_l)n_ﬂ

Z(2-rz—1)2-(2-m+1)2

20. Beraucauts cymmy psiza *=l ¢ TouHocts o = 0,001.
21. BoccTaHOBHTH aHAIMTHYECKYI) B OKPECTHOCTH TOYKH Zo= 0 QyHKIuIo f(z) 1Mo u3BECTHOU
NeWCTBUTENIbHON YacTu u(x, y) = e”-cos x + x u 3HadeHuto f{0) = 0.

22. BerauciauTh HECOOCTBEHHBIM HHTETPAIT

i i
'[ [xz +1)-[:r:2 +16)

—oa
23. BeluuCAUTh UHTErpal
z? +8in2z

p-1E3 sin%- (z — 71')

24. BocCTaHOBUTh aHAIMTUYECKYIO B OKPECTHOCTH TOYKU Zo (DYHKIHIO f{Z) MO U3BECTHONH MHHMOM
4acTH v(x,y)= y+2x-yu 3Hauenuro f(0) = 0.



4 MeTtoau4yeckne MaTepuaJibl, ONpPeAea0lue NPoueayPy OlleHUBAHUSA
3HAHMI, yMEeHUIi, HABBIKOB M (WJIM) ONBITA JeSITeJILHOCTH, XapaKTePU3y0IMnX

B Tabmuue

IIPUBCACHBL

3Tanbl GOPMUPOBAHMA KOMIIETECHLIMI

OIMKMCaHUA mpoucayp IIPOBCACHUA KOHTPOJBbHO-OLCHOYHBIX

MEPONPUITHI U MPOLEAYp OLCHUBAHUS PE3yIbTATOB OOYUEHUS C IMOMOIIBIO OIEHOYHBIX CPEJCTB B
COOTBETCTBHUH € paboueil MporpaMMoil TUCUUTUIHHBIL.

HaumeHnoBanne
OLICHOUHOTO Omnmcanus poueayps! MPOBEAECHHU KOHTPOIbHO-OLIEHOYHOTO MEPOIPHUSTHS
epencTEa 1 TIPOIICAYPhI OLICHUBAHHA PE3yIbTaTOB OOyUCHUS
[IperonaBaTens HE MeHee, YeM 3a JBE HeJenu N0 cpoka 3amuThl PI'P momken cooOmuTh
KaxaoMy oOydatomemycst Homep BapuaHTa PI'P. 3amanms PI'P BbUTOXKEHBI B 3JEKTPOHHOU
nHpopmannonHo-obpazoBarensHoil cpexe 3a0MXKT UpI'VIIC, noctymHo#i oOydaroriemycs
PacuerHo- yepes ero JuuHbli KabuneT. PI'P nomkHa ObITh BEINOIHEHA B YCTaHOBJICHHBIH IIpenoiaBaTesieM

rpadudeckas padora
(PTP)

CPOK M B COOTBETCTBHMHU C TpeOoBaHMsMH K odopmieHuto PI'P (TexcToBoil u rpaduueckoi
yacrteil), chopmynupoBanHbiMU B [lonokenun «TpeOoBaHus K OGOPMIICHHIO TEKCTOBOW U
rpadudeckoii  AokymeHrtarmu. HopMmokoHTponb» (B mocienHei pemakiuu). PIP B
Ha3HA4YCHHBI CPOK CHAIOTCS Ha NpoBepKy. Eciau mpeaycmorpena ycrtHas 3amura PI'P, to
oOydJaromuiicss OOBACHIET pEIIeHNE 3a1ad, yKa3aHHbBIX NPENoJaBaTeNieM, M OTBEYaeT Ha €ro
BONPOCHI

KonrponbHas padora

[IpenonaBarenbs Ha yCTAaHOBOYHOM 3aHSATHH JOBOAMUT A0 OOYYaIOIIMXCSA: TEMBI, KOJINYECTBO
3aJaHUii B KOHTPOJbHOW pabore. KoHTpompHas paboTa momkHa OBITH BBHINOJHEHA B
YCTAQHOBJICHHBIH CPOK M B COOTBETCTBHHM C MpaBWwIaMH K O(OpMIICHHIO (TEKCTOBOW U
rpadudeckoit gacreit), copmynupoBaHHbiME B [lomoxennn «TpeOoBaHUS K OGOPMICHHIO
TEKCTOBOH W rpauyeckod JOKyMEHTauuH. HOpPMOKOHTpONb» B TOCHEIHEH pelaKiyy.
BrimonHeHHass KOHTposbHas paboTa mepemaercss Uil HPOBEPKH IIPENOAaBaTelIio B
YCTaHOBJICHHBbIE CpPOKH. Eciau KoHTponbHas pa0oTa BBINOJHEHa HE B COOTBETCTBUH C
yKa3aHUSIMHU WM HE B IIOJIHOM 00beMe, OHa BO3Bpallaercs Ha J0paboTKy

Joxman

3amura JIOKIaJ0B, MPETYCMOTPEHHBIX pabodeil MporpaMMON IUCIUIUIMHBI, MPOBOJMUTCS BO
BpeMs MpaKTUUYeCKuX 3aHATHH. [IpernomaBarens Ha MPAKTUIECKOM 3aHSTHH, TPEIIECTBYIOIMEM
3aHSITHUIO TIPOBEJIEHUSI KOHTPOJIS, TOBOJUT JI0 OOYYAIOIIMXCS: TeMYy JOKIAJ0B U TpeOOBaHUS,
MIPEIBSBISIEMBIC K HX BBITIOJTHEHUIO U 3aIIHTE

PazHoypoBHeBbIE
3a7a4n

BrinonHeHe pa3HOYPOBHEBBIX 3a/1ad, IPEyCMOTPEHHBIX paboueil mporpaMMoi AUCIHIIIIMHEI,
MIPOBOASATCS BO BPEeMsI NPAKTHUYECKUX 3aHATHI. Bo Bpems BBHINOIHEHMS 33aHUN pa3peraeTcs
MIOJIb30BAaThCSl  y4eOHMKaMHM, CIPABOYHMKAMH, KOHCIEKTAMHM JIEKIWH, TeTpagsiMH Ui
MIPAKTHYECKUX 3aHATUI

Koncnekr

3amuTa KOHCIIEKTOB, NMPEIYCMOTPEHHBIX pabodeil MporpaMMol ANCIMILUINHEL, TPOBOANUTCS BO
BpeMs NpakTHYEeCKnX 3aHATHH. [IpernogaBarens Ha MPAKTHUECKOM 3aHATHH, MPEAIIEC TBYIOIIEM
3aHATHIO IIPOBEJECHUS KOHTPOJIS, IOBOJIUT /10 OOYYAIOIIUXCs: TEMY KOHCIIEKTOB M TpeOOBaHNS,
IIPebABISIEMbIE K X BBITIOJIHEHHUIO U 3aIIUTE

TecrupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTUH)

TecTtupoBaHue MPOBOAUTCS 10 Pe3yJIbTaTaM OCBOCHUS TEM WJIU PAa3Ae/IOB AUCLMILIMHBI WU 110
OKOHYAaHUI0 €€ M3y4yeHUs BO BpeMs IpaKTUYECKUX 3aHATUI. Bo Bpems npoBencHus
TECTUPOBAHUS MOJIB30BAThCSA YUeOHUKAMHU, CIIPAaBOYHUKAMH, KOHCIIEKTAMHU JISKIIUH, TeTpaasMu
JUll TIPakTHUYECKUX 3aHATUH He paspeuieHo. IIpenonaBaTens Ha NPaKTUYECKOM 3aHSTHH,
MIPEIIIECTBYIONIEM 3aHATHIO IIPOBECHHS TECTA, TOBOJUT A0 O0YJIAFOIIUXCS: TEMBI, KOJIUIECTBO
3aJaHUi B TECTE, BPEMs BBINIOJIHEHMs. Pe3yibTaThl TECTHPOBaHUS BUIHBI OOydarolmieMycs Ha
KOMIIBIOTEPE Cpa3y MOCIE IPOXOKICHUS TeCTa

Jns opraHuzalM ¥ TMPOBEACHHUS MPOMEKYTOUHOM aTTECTAlUU COCTABISIOTCS THUIIOBBIE
KOHTPOJIbHBIC 33/IaHHS WIM MHBIE MaTepUalbl, HEOOXOIMMBIE ISl OIICHKH 3HAHWI, YMEHHM, HaBBIKOB
U (MJTK) OMBITA JAEATEIHHOCTH, XapaKTePU3YIOIINX dTarnbl (JOPMUPOBAHUS KOMIETEHIUI B Mpoliecce
OCBOEHUS 00pa30BaTENbHOMN MPOrpaMMBI.

[lepeyeHb TEOPETUYECKUX BOMPOCOB M TUIOBBIE NMPAKTHUYECKUE 3aJIaHUS PA3HOTO YPOBHS
CIIO)KHOCTH ISl TPOBEACHMSI NMPOMEKYTOUHOM aTTecTaluy OOydarouluecsl MOJy4yaroT B Hayaie
ceMecTpa dYepe3 DSIEKTPOHHYI uH(popMmannoHHO-o0pazoBaTenbHytlo cpeny 3ablKT HpI'YIIC
(TMuHBI KaOWHET 00yJaroIIerocs).




Onucanue npouenyp NpoBeJeHusi NPOMeKYTOYHOH aTTecTannu B (popme 3a4era
1 OLICHNBAHMS Pe3yJIbTATOB 00y4YeHHUs

[Ipu mpoBeneHUH NPOMEKYTOUHOM arTecTalu B (opMe 3adyeTra MHpernojaBaTellb MOXKET
BOCIIOJIb30BaThCs Pe3yIbTaTaMH TEKYILEro KOHTPOJIS yCIEBaeMOCTH B TeueHue cemectpa. C 1enbro
WCIOJIb30BAaHUS PE3YJIbTATOB TEKYLIEro KOHTPOJIS YCIEBAaEMOCTH, IpPENoAaBaTeib MOJICYUTHIBAET
CPEIHIOI0 OLIEHKY YpOBHS C(HOPMUPOBAHHOCTH KOMIIETEHIMH oOydaromerocsi (CymMma OLECHOK,
MOJIYYEHHBIX 00YUYaIOLIUMCS, IETUTCS Ha YUCIIO OIICHOK).

HIkana u kpuTepum oleHUBAHUS YPOBHS ¢hOPMHUPOBAHHOCTH KOMIIETEHUMI B pe3yJbTaTe
U3yYeHH sl JUCHUIIMHBI IPU MPOBEIeHUN NMPOMeKYTOUHOM aTTeCTAlNHU
B (popMe 3a4eTa 10 pe3yJbTATaM TEKYIIero KOHTPOJIs
(0e3 10MOJTHUTEJIHHOI0 ATTECTAIIMOHHOTO UCTILITAHUA)

CpenHsis OIleHKa YpOBHS
c(OpPMHUPOBAHHOCTH KOMITCTCHIIUH [Ixana oleHUBaHU
10 pe3yJIbTaTaM TEKYLIEro KOHTPOJIS

Onenka He MeHee 3,0 ¥ HET HH OJHOH

o «3a4TCHO»
HCYAOBJCTBOPUTCIIbHON OLICHKHU MO TCKYIIECMY KOHTPOJIIO

Omenka meree 3,0 win mody4eHa XOTs OBl OJHA
HEYJOBJICTBOPUTENLHAS OIICHKA 0 TEKYIIEMY KOHTPOIIIO

«HEC 3a4YTCHO»

Ecnu onenka ypoBHs chOpMUPOBAHHOCTH KOMIIETEHIIMM O0YyYarolerocsi He COOTBETCTBYET
KPUTEPUSIM TONY4YeHHs 3adera Oe3 JOMOJHUTENFHOIO AaTTECTAlMOHHOTO UCHBITAHUSA, TO
IIPOMEKYTOUHAsI aTTecTalUsl IMPOBOAUTCS IO MEPEYHI0 TEOPETUYECKUX BOMPOCOB U TUIIOBBIX
MIPaKTUYECKUX 3a]a4 UM B (hOpME KOMIIBIOTEpHOro TecTupoBaHus. [Ipomexyrounas arrectanus B
¢dopme 3aueTa ¢ MPOBEJCHUEM ATTECTAL[MIOHHOI'O MCHBITAHUS MPOXOAMUT HA IMOCIETHEM 3aHSATHH I10
JUCLUIUINHE.

[Ipy mpoBeAeHHWH NPOMEXKYTOYHOW aTTecTalM B (OpME KOMIBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3adaHus ¢opmupyercs n3 OT3 mo aucuuIUIMHE clydaHBIM 00pa3oM, HO C
ycaoBueM: 50 % 3agaHuil JOIDKHBI ObITH 331aHUSIMH OTKpBITOro THIa U 50 % 3agaHuii — 3aKpbITOrO
THUIIA.

Onucanue npouenyp NpoBeieHUs: MPOMeKYTOUHOH aTTecTauuu B (popMe 3K3aMeHa
W OLICHMBAHUS Pe3yJIbTATOB 00y4eHHA

[TpomesxyTouHas arTecTanus B GopMe 3K3aMeHa IMPOBOAUTCS MYyTEM YCTHOTO coOeceI0BaHuUs
1o OuseraM Wi B popMe KOMIIbIOTEPHOTO TECTUPOBAHUS.

[Ipy mpoBeseHUH TNPOMEXKYTOUHOM arrecTaunu B ¢Gopme cobeceoBaHUs OMIIETHI
COCTABJISIIOTCS TAKUM 00pa30M, 4TOOBI KaXK/IbIi U3 HUX BKJIIOYAJ B c€0Sl TEOPETUUYECKUE BONPOCHI U
MIPaKTUYECKHUE 3a/1aHNUS.

bunet cogep uT: 0JJUH TEOPETUYECKUI BOMPOC JIJIsl OLIEHKH 3HAHHM (BBIOMpaAETCs U3 epeyHs
TEOPETUYECKUX BOMPOCOB K 3K3aMEHY) M JIBa MPAKTHUECKUX 3a/1aHUs I OLICHKH YMEHHI, HaBBIKOB
u (W1M) ombiTa AESITENbHOCTH (BBIOMPAIOTCS W3 TMEpPeYHs THUIMOBBIX MPAKTUYECKUX 3aJaHui K
9K3aMEHY).

Pacnipenenenne TeopeTHYECKUX BOIMPOCOB U MPAKTUYECKUX 3aJaHUN MO 3K3aMEHAI[MOHHBIM
OuseraM HaXOAUTCS B 3aKPBITOM JUIsl oOydaromuxcs goctymne. PazpaboTaHHBIH KOMIUIEKT OUIIETOB
(25-30 OuneToB) HE BBICTABIACTCS B DJJIEKTPOHHYIO HH(GOPMAIIMOHHO-00Pa30BaTEIbHYIO CPEIy
3a6KT UpI'VIIC, a xpanutcs Ha kadenpe-pazpadorunke @OC Ha OyMaKkHOM HOCUTEIE B COCTaBe
dOOC no gucuuniInge.

Ha sx3amene oOydaromuiics Oeper Ouier, A MOATOTOBKM OTBETAa Ha 3K3aMEHALMOHHBIN
Owmter oOydJaroremMycsi OTBOAUTCS BpeMsl B Tipeeniax 45 MuHyT. B mporecce oTBeTa oOydaromierocs
Ha BOIIPOCHI M 3aJlaHusl OuiieTa, IpenoiaBaTeib MOXKET 33/1aBaTh IOTMOJIHUTEIbHBIE BOIIPOCHI.




Kaxnaplii Bompoc/3amanue OuiieTa OICHWBACTCS IO YETHIPeXOAIUIPHOW CHCTeMe, a jaaliee
BBIYHMCIISIETCS CpeIHEe apu(PMETHIECKOE OIIEHOK, MOTYYEHHBIX 3a KaXblii Borpoc/3aaanne. CpenHee
apuMeTHIecKoe OIEHOK OKPYTIISIETCS JI0 [EJIOT0 O MPaBUjlaM OKPYTIICHHUS.

[Ipu mpoBeaeHUU MPOMEKYTOUHOW arTecTali B (OpME KOMITBIOTEPHOTO TECTHPOBAHMS
BapHaHT TECTOBOTO 3ajaHus ¢opmupyercs n3 OT3 mo AUCHUIUIMHE CIlydalHbBIM 00pa3oMm, HO C
ycnoueM: 50 % 3amaHuii JOKHBI OBITH 33JJaHUSMH OTKPBITOro THHA U 50 % 3a1aHuil — 3aKPBITOTO
THIIA.

Oo0pa3zen 3K3aMeHALMOHHOT0 OnJieTa

@ Gl YTBEPXJIAIO
3aBenyroumii kadeapoit
3a6KT UpI' VIIC 3 i 6 No 1 «IIMuM»»
20 /20 K3aMeHAIlMOHHBIH OuiieT Ne 3a6VIKT,

110 JUCHUIIIIMHEC «MaremaTHuka

yueOHBII TOA H.B.Ilemkos

1. IlonsTue nepBooOpa3HoOii U HeorpeaeaEéHHOro nuTerpana. CBoicTBa HEOPENEIEHHOTO
uHTerpaia. Tabnuua uHTErpaios

2. Haiitu HeomnpeneneHHble HHTETpansl. [IpoBeputh pe3ynbraThl auddepeHunpoBaHmeM.
cos xdx

J.S\/sinzx
y 1oz 10z =z
3. Jlana Kuusa 7 = —————. Ilokaszarp, yT0 —— 4+ —— = —,
laa by (x*=y*)’ xox yoy y?

Cocmasun: ooyenm kageopwvr [IMuM M.B.Cmpuxaps




