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1. UENU N 3AO0AYN OCBOEHUA OUCUUITIUHBI (MOAYIIA)

1.1. Lenb ocBoeHus gucumnnmHbl (Moayns)

Heap wusydyenus aucuumiinabl «MatemaTuka» — GOPMUPOBAHUE JIMYHOCTU CTYACHTOB,
pa3BUTHE WHTEIUIEKTA U CIOCOOHOCTEM K JIOTUYECKOMY U aJTOPUTMUYECKOMY MBIIIUICHHIO, 00ydeHHE
OCHOBHBIM MAaTE€MaTUYECKHM IIOHSATHSM M METOJaM MAaTeMaTHYE€CKOro aHaiau3a, aHaJUuTHYeCKOH
TEOMETpPUHU, JIMHEWHON anreOpbl, HEOOXOAMMBIM /IJIsi aHAJIW3a U MOJICTUPOBAHMS TIPOIIECCOB U SBJIICHUMA
MIPH MOMCKE ONTHUMANIbHBIX PEUICHUH MPaKTUUYEeCKHUX 3aJa4, MeTo1aM 00pabOTKU U aHaJIM3a Pe3ybTaToB
YUCJICEHHBIX AKCIEpUMEHTOB. Llesnb mpenogaBaHus NMPUKIAAHBIX PA3[EiIOB JUCLHUIUIMHBI COCTOUT B TOM,
9TOOBI, HCIONB3Ys] TEOPUI0O M METOJbl HAYyYHOTO IMO3HAHUS, OBJIAJETh OCHOBHBIMU TOHSATHUSIMH,
OTIpe/ICJICHUSIMA M METOJaMH BBICIICH MaTeMaTUKH, HEOOXOAMMBIMH IS PEIICHUs 3a1ad; OOy4YUTh
CTYJIEHTOB MaTeMAaTHUYECKUM METOJaM TPUHATHS pEHICHW, HEOOXOAUMBIM TMPH pEIICHUH 3a]1ad
OIITHMU3ALIMH, BO3HUKAIOIMMX BO BCEX 00JIACTAX YEJIOBCUSCKOM JIEITCILHOCTH.

1.2. 3agayu oCBOEHUsI AUCLUMNIUHBLI (Moayns)

3agaun AUCHHUITINHbI «MaTeMaTHKa» — PACKPBITE POJIb U 3HAYCHHUEC MATCMATHYCCKUX METOJ0B
HUCCIICAOBaHUA MTPHU PCIICHHUU MPAKTUUCCKHUX 3a4a4; O3HAKOMUTHL C OCHOBHBIMU IMOHATHAMU U METOAAMU
KJIACCUYECKOH COBpeMeHHOfI MAaTEMATUKH,; HAYYUTHb CTYACHTOB IIPUMCHATH METOABI MAaTEMATHUYCCKOI'O
aHaJIn3a JJIsd MOCTPOCHUA MATEMATHYCCKUX Mozeaen PCATBHBIX IMTPOLCCCOB U SIBIICHUI.

2. MECTO AUCLUMUNNUHBbI (MOAYNSA) B CTPYKTYPE OEPA3OBATEJIbHON
NMPOrPAMMBbBI

JucnumnmHa «MaTtemaTukay OTHOCHTCS K 00s3aTensHoi yactu OI1 BO.

JucuunnuHa 6a3upyercs Ha 3HAHUSAX 110 MATEMaTHKE B 00beMe Kypca CpelHEel KO

PesynbTathl 00y4yeHUs, MOMyYeHHbBIE NP OCBOCHUM AWCIMILTUHBI, HEOOXOAUMBI MPU H3yUYECHUU
ciaenyromux aucuuiuimH «@usukay, «MubDopmaTtuka», «Teopus BEpOATHOCTEH W MaTeMaTHYECKas
CTaTUCTUKA», «JluckpeTHas maTeMaTuka», «MeToasl oNnTUMHU3aUUNY», «BeluuciuTenbHass MaTeMaTHKa,
«AHanu3 OOJBITNX TAHHBIX» U TIPH BBIMOJIHEHUHN BBIITYCKHON KBATM(DUKAIMOHHON pabOTHI.

Pabouast mporpamma aucuuruinHbl «MaTemaTukay Juisi UHBAJIUAOB M JIUI C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMM ~ 37I0POBbsl  pa3pabaTbiBaeTcsi  MHAMBHIyaJbHO C  Y4€TOM  OCOOEHHOCTEH
MCUXO(U3UUECKOTO PA3BUTHUS, WHIWBUIYATBHBIX BO3MOXXHOCTCH W COCTOSHHUS 3JIOPOBBSI TaKUX
oOydJaronuxcs.

3. KOMNETEHUMN OBYYAIOLWEIOCA, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUA ANCLUUIMNIUHBI (MOAOYNA)

[Ipouiecc wm3ydyeHuss AUCHUIUIMHBI «MaTteMmaThka» HalpaBieH Ha (OPMHUPOBAHUE AIEMEHTOB
obmenpodeccuonanpHoi kommereHuu OIIK-1 B coorBercTBru ¢ OIT BO mo HanmpaBlieHHIO MOATOTOBKH
09.03.02 «MlHpOpMaIIHOHHBIE CHCTEMBI U TEXHOJIOTHH.

Ta6nuua 3.1 — opMupoBaHKE KOMIIETEHIIUNH JUCITUIIIINHAMM

CemMecTpsl (OPMHPOBAHUS TUCITHILTHHEL
Komnerenunu 6epyrest u3 YII o HarpasieHuro
IIOJITOTOBKH OakasiaBpa

Kon xomnereniuy / HaMMeHOBaHHE
JHCIUIIINH, (POPMUPYIOIINX

KOMIICTCHIIMIO COBMECTHO 1 | B | 3 | 4 | 5 | 6 | 7 | 3

OIIK-1

Maremaruka

dusnuka

Teopust BepoATHOCTEN U MaTeMaTHuecKasi CTaTUCTHUKA

Z[I/ICerTHaH MaTrcMaTHKa

MeToap!l OnTUMHU3AIAN

HayuHo-mccnenoBarensckas paboTa (OIydIeHNE TTIEPBUYHBIX
HABBIKOB HAYYHO-HCCIICI0BATEIbCKON pabOTHI)

BrruucaurenbHas MaTeMaTHKA




Amnanu3 OOJIBIINX JaHHBIX

Brimosinenue u 3anura BKP

[TepeueHp MIaHUPYEMBIX PE3yJIbTATOB 00YyUEHHS 1O AUCHMIUINHE «MaTemMaTHKa», COOTHECEHHBIX
C IMJIaHUpYEMBIMU pesysbTaTtamu ocBoeHus Oll, mpencrasnex B Tabdm. 3.2.

Tabmura 3.2 — [lepeueHs IUTAHUPYEMBIX PE3yJIbTATOB OOYUICHHSI 10 JUCITUIUIMHE, COOTHECEHHBIX C IIaHUPYEMBIMH
pesyabsTaTamu ocBoenus Ol

Kon Kon n HaumeHoBanue
1 HANMEHOBaHME WHIIIKATOpa JOCTHKEHHS [Tmanupyemble pe3ynbTaThl 00yUSHHUS 110 JUCIUITITHHE
KOMITeTEHIINN KOMITETCHINH
OIIK-1 HOIIK-1.1. Ucnonbe3yer 3HATDB: YMeThb: Baagern:
CrnocoOeH MpUMEHSTh | €CTECTBEHHOHAYYHBIE U OcHosHble oHATHS | [lomb3oBaThCS Teopernueckum u
€CTECTBEHHOHAY4YHbIE | OOIIEHHKEHEPHBIE 1 METOZBI MOJTy4YEHHBIMHU MIPaKTHYECKUM
1 OOIIEHHKCHEPHBIE 3HaHUA, METOABI MaTeMaTHIECKOTro 3HAHUAMH HHCTPYyMEHTapHeM
3HaHUs, MCTOIbI MaTEeMaTHUYCCKOTI' O aHaJin3a, JIMHEHHON MaTEMAaTHUKU TJIs1 MaTeMaTUuKH,
MaTeMaTHYeCKOro aHaIM3a u anreopsl, peleHus HEOOXOAMMBIM
aHanusa u MOJIEJIMPOBAHUSA IS muddepeHInaNBHBIX | MPUKIATHBIX CIIELIMAIIUCTY TIPU
MO/JIETIMPOBAHNS, peLIeHUs CTaHAAPTHBIX YPaBHEHHH C LENIbI0 | €CTECTBEHHOHAYYHBIX | PELICHUH
TEOPETHYECKOTO U npodeccroHaNnbHBIX TIPUIIOKEHHS UX K u CTaHAAPTHBIX
9KCIIEPUMEHTAIBHOTO | 3aj1ad. PpELIeHUI0 IpoQeCCHOHANBHBIX | MPO(ecCHOHAIBHBIX
HCCIIeIOBAaHNS B CTaH/IapTHBIX 3amaq 3amaq
podecCHOHANBbHON PO eCCHOHATBHBIX
JeATeIBHOCTH 3a71a4
HMOIIK-1.2. BeiaBuser 3HaTh: Ymern: Baagern:
(hM3UIECKYIO CYIIHOCTh Mupoty Bribupats u Metomamu
SIBJICHUH U ITPOIIECCOB B MIPUMEHEHHS MIPUMEHSATH METO/IBI MaTeMaTH4ecKOro
YCTpOMCTBAaxX pa3iMuHON | MaTeMaTHYECKHX MaTeMaTH4eCcKOro OTIMCAHUS
(huzrueckoi mMpupoasl U METOJIOB K aHAIU3Y OIHUCAHUS (busnuecKux
BBIIIOJIHACT " UCCIICAOBAHUIO (1)I/I3I/I‘-IeCKI/IX SIBJICHUM SIBJICHUI 1
MPUMEHUTENBEHO K HUM MPOLIECCOB B U TIPOLIECCOB, IIPOLIECCOB,
MPOCTHIE TEXHUYECKNE ycTpoiicTBax OTIPEIEIISIOIINX OTIPEEIISIONINX
pacyerTsl. pa3nn4HON MIPUHINTBL paboTHI MIPUHINTBI paboTHI
¢usnueckoit Pas3INIHBIX Pas3INIHBIX
TIPUPOJIBI TEXHUYECKUX TEXHUYECKHUX
YCTPOUCTB YCTPOUCTB
MOIIK-1.3. Bemmonaser 3HaTh: Ymern: Baagern:
TEOPETUUECKOE U MaremaTtnueckue IlepeBonuTh Ha Hagbikamu
9KCIIEPUMEHTAIEHOE METO/BI IPU MaTeMaTHIeCKUH MIOCTPOCHHSA
UCCIIEJOBaHNE OOBEKTOB | MCCIIEIOBAaHUU SI3BIK TIpOCTeHIIIe MaTeMaTHYECKHUX U
npodeccroHaIbHOM 00BEKTOB po0emMbl, AITOPUTMHUYECKUX
JIeSITEIbHOCTH. npodeccroHaNbHON | MMOCTaBJICHHBIE B MoJieniell 00bEKTOB
JIEeATEIILHOCTU TEpMHHAX npodeccHOHaNbHON
npodeccHoHaNbEHON JeATEbHOCTH
JIeSITEIIEHOCTH
HOIIK-1.4. 3HaTh: YMmern: Baapets:
AHanuzupyer Metoast AHanu3upoBath IIpuemamu ananuza
Pe3yNbTaThI TTOCTPOCHUS Ppe3yIbTaThI 1 BEIOOpa METOJI0B
TEOPETHYECKOTO U MaTeMaTH4eCKHX HCCIIEIOBAHHS HCCIIEIOBAHHS
SKCIIEPUMEHTATBHOTO Mozee 00bEKTOB 00BEKTOB 00BEKTOB
HCCIIeIOBaHUA O0BEKTOB | MPOo(decCHOHANBHONH | pogecCHOHATBHON poeCCHOHATHHON
npodeccrnoHanbHOI JEeATCIBHOCTH U JIESITEIIEHOCTH C JEATETbHOCTH
JeATENIbHOCTH, OLIEHUBAsl | COZAEpKaTeNIbHON IIOMOMUIBIO
UX JOCTOHMHCTBA U HUHTEPIIpETAlNU MAaTEMAaTHYCCKUX U
HCIOCTAaTKHU. TMOJTYUYCHHBIX AJITOPUTMHUYCCKUX
pe3yIbTaTOB Mojenen

4. CTPYKTYPA U COOEPXAHUE ANCUUMIIUHBI (MOAYIIA)

4.1 PacnpepeneHue TpyAOEMKOCTU AUCUUNMMHBLI MO Bugam paboTt no
cemecTpam

OOm1ast TPyA0EMKOCTh AUCIUIUTNHBI COCTaBIsIeT 15 3a4. en. nim 540 yacoB, pacrpeieJIeHue 9acoB
10 BUJIaM padoT 110 ceMecTpaM IMpe/CcTaBIeHo B Tadmume 4.1.



Tabnmuna 4.1 — Pacnpenenenue TpPyIOEMKOCTH AUCHMILIUHBI MO BHIaM palbOT MO CeMecTpaMm IS
CTYJICHTOB OYHOM / 3a04HOM (hOpMBI OOYUCHHUS

TpynoeMKoCTh B Hac
. B T.4. mo cemectpam
Bun yuebHoit paboThI B:;;o 1 20 3
ceMecTp ceMecTp ceMecTp
C HMCITOJIb30BAHUEM 3JICMEHTOB DJICKTPOHHOTO
dopmat U3y4CHUS TUCITUTLTHHEI
00yueHus

Oo6mast TpyA0eMKOCTb JHCHUIUIMHBI 10 YUeOHOMY IIaHy 540/540 180/288 216/252 144/-
1. KontakTHasi padora: 243/42 92/21 109/21 42/-
1.1. AynuTopHasi paboTa, B TOM YucJe: 230/32 90/16 104/16 36/-
3aHATHUS JICKIIMOHHOTO THIa (JI) 104/12 36/6 50/6 18/-
3aHATUS ceMuHapckoro Tumna (13 — ceMuHapsl, IpaKTHUCCKUE 126/20 54/10 54/10 18/-
3aHITHSL U Op.)
nmabopatopubie pabotel (JIP)
1.2. BHeayautopHasi, B TOM 4HcJje 13/10 2/5 5/5 6/-
kypcoBasi padora (mpoekt) (KP/KII) (koHCyNbTaIWsl, 3aIKTa)
TEKYLIUI KOHTPOJIb, KOHCYJIBTALUU MO JUCLMUILTUHE 1/4 3/4 4/-
KOHTaKTHas paboTa Ha MPOMEKyTOYHOM KoHTpode (KPA) 1/1 2/1 2/-
2. CamocrosiTeabHas pagora (CPC) 297/498 88/267 107/231 102/-
pedepar/acce (IOATOTOBKA)
pacuérHo-rpaduueckas padora (PI'P) (moaroroBka) 54/36 18/18 18/18 18/-
KOHTpOJIbHAs paboTa
kypcoBas padota/mpoekt (KP/KII) (moaroroska)
CaMOCTOSITEIIEHOE U3YyUYCHHE Pa3JIeNIOB, CAMOIIOIOTOBKA
(mpopaboTKa U MMOBTOPEHUE JIEKIOHHOTO MaTepuala 1 MaTepuana 135/390 34113 53/177 48/-
Y4eOHHKOB ¥ YIeOHBIX TOCOOHIT, TOATOTOBKA K JIAOOPATOPHBIM H
MPAKTHICCKAM 3aHSITHIM, KOJUIOKBUYM H T.1.)
IToaroroBka K 5k3aMeHy (KOHTPOJb)* 108/72 36/36 36/36 36/-
IToaroroBka K 3a4ery / 3a4eTy ¢ OLEHKOH (KOHTPOJIb)

Hopwmsbl yacoB Ha BHeayauTopHyto padoty u CPC mpuBeneHs! B IpUIIOKEHUH 1.

4.2 CopepXaHue AUCLUNIINHbBI, CTPYKTYPUPOBaHHOe Mo pasgenam, Temam

Ta6muna 4.2 — CoaeprkaHue AUCHUIUIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM, JUIsl CTYACHTOB O4Has/ OYHO-
3a04Hasi/3a049Hasi (POPMbI O0yUCHHUS
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1 cemecTp
OIIK-1 Pazgen 1. DnemMeHTHI THHEHOMH anredphl
HOIIK-1.1 Tema 1.1. Matpuiel U AeWCTBUS HaJ HUMH. 12/1 4/20 | Iloaroroska K
HOIIK-1.2 Tema 1.2. Onpenenurens MAaTPUITHI U €TO CBOWCTBA. JIEKIUSIM
HOIIK-1.3 Tema 1.3. BeruucieHue onpeaeuTenei. [6.1.1], [6.1.2],
HOIIK-1.4 Tema 1.4. O0partHas marpuiia. Beraucienue [6.2.1].
00paTHOW MATPHIIBI C IOMOIIBIO OMIPEACTUTEIS.
Tema 1.5. Cuctemsl TMHEHHBIX ypaBHeHHH. [IpaBuiio
Kpamepa.
Tema 1.6. Metop I'aycca
Tema 1.7. Pemenue cucreM m ypaBHEHUH ¢ n
HeusBecTHbIMU. Teopema Kponekepa-Kamnemu.
[Ipaktrueckas padora Ne 1. Marpuiipl, geicTBus Haj 16/3 | 4/30 | IlogroroBka k
HUMU. MPaKTUYECKUM
[Ipaktiueckas padora Ne 2. Onpenenureny. 3aHATUAM
[IpaxTuueckas padora Ne 3. [Ipumenenue [6.1.1], [6.1.2]
OTIpeIeITUTEIeH. [6.1.9], [6.2.1]
IIpakTuueckas pabora Ne 4. CucTeMbl JHHEHHBIX




ypasHenuid. [Ipasunio Kpamepa. Meton I'aycca.
[pakriueckas padora Ne 5. Panr marpuiel. Teopema
Kponekepa-Kanenmu.

[Ipaktrueckas padora Ne 6. OnHOPOAHBIE CUCTEMBI
JIMHENHBIX YPABHEHUM.

IIpaxtuyeckas padora Ne 7. HeomHOpOHBIE CHCTEMBI
JIMHENHBIX YPABHEHUM.

[IpaxTryeckas pabora Ne 8. MaTpudHble ypaBHEHHS.
Pewienue cucreM TMHEHHBIX ypaBHEHUN MaTpUYHBIM
METOOM.

HTtoro no 1 pazneny 12/1 16/3 | 8/50

Pazgen 2. DneMeHTBI BEKTOPHOMH aiaredpol

Tema 2.1. Bektopsl. Onepariiu HaJ, BEKTOpaMH. 2/1 3/13 | IloaroToBka K

Tema 2.2. BekTopHbBIE MPOCTPAHCTBA. JIEKIUSAM
[6.1.1],[6.1.2],
[6.2.1].

[Ipaktrueckas padora Ne 9. Bektopsl. Oneparuu Haz 2/1 3/13 | [oaroroBka

BEKTOpaMH. MPAKTHICCKUM
3aHATHSIM
[6.1.1],[6.1.2]
[6.1.9],[6.2.1]

HTroro mo 2 paznery 2/1 2/1 6/26

Pa3nen 3. AHanuTHyecKasi reoMeTpust

Tema 3.1. AHasniuTHYeCKasi FeOMETPUS Ha IIIOCKOCTU 2/1 4/12 | Iloaroroska K

U B TIPOCTPAHCTBE JEKIHSIM

Tema 3.2. CoOCcTBeHHBIC 3HAUYCHUS U COOCTBECHHBIS [6.1.1], [6.1.2],

BEKTOPBI. [6.2.1]

Tema 3.3. KBaapatuunbie GopMbl U QYHKIMH

IIpaktudeckas padora Ne 10 Ananuruyeckas 4/1 4/12 | IloaroroBka K

reoMETpusd MMPaKTUYCCKUM

[Tpaktuyeckas padora Nell. CoOCTBEHHbBIC 3HAYCHUS 3aHATUAM

U cOOCTBEHHBIE BEKTOPBI. [6.1.1],[6.1.2]
[6.1.9],[6.2.1]

Hroro no 3 pazneny 2/1 4/1 8/24

Pa3nen 4. BBenenue B MaTeMaTH4eCKUH aHATU3

Tema 4.1. MHoxecTBa. 4/1 2/8 IToxaroroBka k

Tema 4.2. [TocnenoBaTeabHOCTH. JICKITUSM

Tema 4.3. [Ipenen nmocieqoBaTeIbHOCTH. [6.1.3], [6.1.4],

Tema 4.4. Yucro e. [6.1,7], [6.1.8],
[6.2.4],[6.2.5],
[6.2.6]

[IpaxTuueckas pabora Ne 12 MHoxecTBa. 4/1 2/8 | IloaroroBka k

[Ipaktuueckas padora Ne 13. [Tpenen MPaKTUYECKUM

TTOCIIEIOBATEIHHOCTH. 3aHATHSM
[6.1.3],[6.1.4],
[6.1,7], [6.1.8],
[6.1.9][6.2.4],
[6.2.5],[6.2.6]

Hroro no 4 pazneny 4/1 4/1 4/16

Pazgen S. IIpenes n HenpepbIBHOCTHL (DYHKIMIT OHOIM AeiicT

BUTEJIb

HOJ TepeMeHHO.

Tema 5.1. DiiemeHTapHble GYHKIHH.
Tema 5.2. Ilpenen GpyHKIUM OTHON NEHCTBUTEILHOM
[IEPEMEHHOM.
Tema 5.3. Teopemsl 0 nipenene QyHKIUH

Tema 5.4. 3ameuaTenbHbIC IPEIENbl U UX CIEACTBUSL
Tema 5.5. beckoHeuHO Masible 1 OECKOHEYHO
oonpmme Gyakmn. Teopembl
Tema 5.6. HenpepsiBHOCTD (hyHKIINH OJJHOM
JIeHCTBUTENbHOM nepeMeHHOoN. Touku pa3peiBa.
Tema 5.7. CoiicTBa HETIPEPHIBHBIX (PYHKITUI
Tema 5.8. PaBHOMepHast HEPEPHIBHOCTH (PYHKITNH U
teopeMa Kanropa.
Tema 5.9. HenpepbIBHOCTh CIOXKHOW M OOpaTHOM

(hyHKIHH.

8/1

4/20

ITonroroBska k
JIEKLIUSM
[6.1.3], [6.1.4],
[6.1,7], [6.1.8],
[6.2.4], [6.2.5],
[6.2.6]

IIpakTuueckas pabora Ne 14. IIpeaen GpyHKImU

10/2

6/20

IToxnroroBska k
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[Ipakrrueckas padora Ne 15. 3ameuarenbHble
TIpEIeIIb

[pakriueckas padora Ne 16. Cinencreus 2-ro
3aMeuaTeNnbHOrOo Mpesesa

[IpakTuyeckas padora Ne 17. PazHbie mpenesl.
BeckonedHo Masble 1 OECKOHEYHO OOJIbIINe
(hyHKIHN.

IIpaktudeckas padora Ne 18. OgHOCTOpOHHME
npezenbl. HenpepbIBHOCTh (DYHKIIUH.

MMPaKTUICCKUM
3aAHATUAM
[6.1.3], [6.1.4],
[6.1,7], [6.1.8],
[6.2.4], [6.2.5],
[6.2.6]

Hroro nmo 5 pazgeny

8/1

10/2

10/40

Paznen 6. IludgdepennupoBanue pyHKunu 0 HOM nej

PEMECHH

Tema 6.1. JluddepenunpoBanue GyHKIHH OXHOU
NIEPEMEHHOM.

Tema 6.2. OCHOBHBIE TEOPEMBI TEOPUHU
muddepenurpoBanus QyHKIUM OTHOM EPEMEHHOIA.
Tema 6.3. [IpousBoanas GpyHKINU

Tema 6.4. [luddepentman GpyHKIMH U €ro
NpUMEHEHHE.

Tema 6.5. [IpousBoausie u quddhepeHnnanb BICIINX
HOPSIKOB.

Tema 6.6. IIpumenenue Teopun auddepeHInPOBAHMS
(hYHKIMY OJTHOM MePEeMEHHOM.

8/1

4/19

ITonroroBska k
JICKIOUAM
[6.1.3], [6.1.4],
[6.1,7], [6.1.8],
[6.2.4], [6.2.5],
[6.2.6]

IIpakTuueckas padora Ne 19. Jluddepeniuporanme
(YHKIMH OJIHOH TIEpEeMEHHOM.

[pakrrueckas padora Ne 20. IlpomsBogHas
¢$yHkMH, 3ananHol mapamerpudecku. [IponsBoaHas
HesiBHOM ¢yHKImH. Jlorapupmudeckast mpou3BoaHas
[IpakTrueckas padora Ne 21. YpaBHeHUS
KacaTensHOU 1 HOpManu. [luddepernnan GyHKIUA 1
€ro MpUMEHECHHE.

[IpaxTrueckas padbora Ne 22. [Tpon3BOIHBIE BBICIINX
TIOPSIIKOB

IIpakrrueckas pabora Ne 23. [Tuddepeninanst
BBICIINX TIOPSIKOB

[MpakTuyeckas pabora Ne 24. [Tpasuna Jlonurans.
IIpakTuyeckas pabora Ne 25. DkcrpeMyM (QYHKIIHH.
[TpomexyTku Bo3pacTaHusi U yObIBaHUS (QyHKIIUH.
Hawubonbiee u HanMeHbIIee 3HaYCHHE PYHKINT
[Ipakrrueckas padora Ne 26. BrImykiocTs,
BOTHYTOCTh (yHKIMU. TOoUkH nepernda QyHKIHH.
AcumnToTsl rpaduka GyHKINH.

[paxtrueckas padora Ne 27. HccnemoBanue
(YHKIIMU ¥ ocTpoeHUe rpaduka.

1872

4/20

ITonroroBska k
MPaKTUYECKUM
3aHATUSIM
[6.1.3], [6.1.4],
[6.1,7], [6.1.8],
[6.2.4], [6.2.5],
[6.2.6]

Hroro mo 6 pasneny

81

18/2

8/39

PTP

18/18

Hroro 3a 1 cemectp

36
/6

54
/10

61
/231

2 cemecTp

OIlIK-1

HOIIK-1.1
HOIIK-1.2
HOIIK-1.3
NOIIK-1.4

Pa3znen 7. HeonpeneneHHbIH HHTErpaJj (PyHKIUHM OJHOI NepeMeHHOM.

Tema 7.1. KomniekcHble uncina

Tema 7.2. HeonpeneneHHbIA HHTETPAT U €TO
CBOICTBa.

Tema 7.3. MeTo/ 3aMeHBI IIEpEMEHHBIX B
HEOIPeIeICHHOM HHTeTrpae

Tema 7.4. InTerpupoBaHue Mo 4acTsIM B
Heonpe/ieleHHOM uHTerpaie. Kiacerr ¢pyHKmi,
HMHTETPUPYEMBIX IO YACTAM.

Tema 7.5. Teopust MHOTOUIEHOB

Tema 7.6. lnTerpupoBanue paiioHaIbHBIX
(hyHKIHH.

Tema 7.7. aTerpupoBanne npocteimux apooeit
Tema 7.8. Meron Octporpanckoro.

Tema 7.9. VHTerpupoBanue IpoOHO-paiiOHAIBHON
Y KBaIPATUIHON HPPAIIIOHAIBHOCTEH.
JduddepennunanbHblii OUHOM.

Tema 7.10. MuTerpupoBanyue TPUTOHOMETPUUECKUX

16/2

8/20

ITonroroBska k
JICKIUSAM
[6.1.3], [6.1.4],
[6.1,7], [6.1.8],
[6.2.4], [6.2.5],
[6.2.6]




(YHKIMIA ¥ BEIpayKEHU.

[IpaxTrueckas padbora Ne 1. KoMruiekcHbIe gncia
[IpaxTrueckas padora Ne 2. HeonpeneneHHbIi
uHTerpasl. Meros 3aMeHbl IEPEMEHHOIA.
[paktuueckas padora Ne 3. MHTEerpupoBaHue no
JacTAM.

IIpakTuueckas pabora Ne 4. urerpupoBanue a1poOHO
- paumoHanbHEIX QyHKIMi (MeTox HeonpeaeIeHHbIX
k0a(ddureHToB)

IIpakTrueckas pabora Ne 5. IHTerpupoBanue I1poOHO
- palMOHaNBHEIX (QyHKINI

[paxTrueckas pabora Ne 6. IHTerpnpoBanue
HEKOTOPHIX HPPAIMOHAIBHBIX (QYHKIIHH
[IpaxTrueckas pabota Ne 7. IHTerpnpoBanue
UPPAIOHATBHBIX BEIPAXKECHUH

[pakruueckas padora Ne 8. MurerpupoBanue
TPUTOHOMETPUYECKHUX (PyHKIHI.

[MpakTryeckas pabora Ne 9. IHTerpupoBanue
TPUTOHOMETPUYECKHUX BBIPAKECHUH.

18/6

8/24

IToxnroroska k
MPaKTHIECKUM
3aHATUAM
[6.1.3], [6.1.4],
[6.1,7], [6.1.8],
[6.2.4], [6.2.5],
[6.2.6]

Hroro mo 7 pazneny

16/2

18/6

16/44

Paznen 8. OnpenesieHHbIN HHTErpaJ pyHKUMU OJHOM NepeMeHHOi

Tema 8.1. OnpeneneHHBIN HHTETPA U €T0 CBOHCTBA.
Tema 8.2. Cymmer apOy.

Tema 8.3. Kiaccel ¢yHKUWi, HHTETPHPYEMBIX IO
Pumany

Tema 8.4. OmpeneneHHBIN UHTETPal ¢ MEPEMEHHBIM
BEPXHUM MPE/ICIIOM

Tema 8.5. OcHoBHas ¢QopMysa HHTEIPATLHOTO
VCYUCIICHUS

Tema 8.6. 3ameHa nepeMeHHBIX M UHTETPUPOBAHHE
T10 YacTsSM B OIPEIEJICHHOM MHTETpale

Tema 8.7. HecoOctBenHbIe mHTErpansl. CXOAMMOCTh
HECOOCTBEHHBIX HHTETPAJIOB.

Tema 8.8. CnpsmisieMbie KpHBEIE.
MJIOCKOW KPUBOIA.

Tema 8.9. Kgsampupyembie ¢urypsl. Ilnomans
wiockod  ¢urypel.  Ilnomans  KpUBOJUHEHHOU
Tpanenyy U KPUBOJUHEHHOIO CEKTOpa

Tema 8.10. Kybupyemsbie Tena. Oobem Tena. O0bem
TeJla BpaleHusl.

Jnuna nyru

12/1

6/20

IToxroroska k
JICKIUSAM
[6.1.3], [6.1.4],
[6.1,7], [6.1.8],
[6.2.4], [6.2.5],
[6.2.6]

IpakTuueckas pabora Ne 10. OnpeaencHHbIH
HHTErpajl. 3aMeHa IIepeMEHHBIH B ONPeIeTICHHOM
HHTErpae

[pakrrueckas padora Ne 11. OnpeneneHHbIN
nHTerpain. MHTerpupoBanne 1mo 4acTsm B
OTIpEeZIeTICHHOM HHTErpare.

[IpaxTrueckas pabota Ne 12. HecoObcTBeHHBIE
MHTETPAJIbI.

IpakTrueckas pabora Ne 13. ITnomaau miocKux
uryp.

[MTpakTuyeckas pabora Ne 14. JlnuHa 1yru KpUBOW.
[IpakTuyeckas pabora Ne 15. OOBeMBI TeI.

12/3

6/26

IToaroroBka k
MPaKTUYECKUM
3aHATHSIM
[6.1.3], [6.1.4],
[6.1,7], [6.1.8],
[6.2.4], [6.2.5],
[6.2.6]

Hroro no 8 pazneny

12/1

12/3

12/46

Paznen 9. IuddepennuanbHoe ucHucjieHue GyHKuu
nepeMeHHbIX.

W HECKOJIBKHX

JIEHCTBUTEILHBIX

Tema 9.1. yHKIIMM MHOTHUX NT€PEMEHHBIX.

Tema 9.2. Ilpenen u HempepbIBHOCTH (YHKIMH
MHOTHX NEpEeMEHHBIX.

Tema 9.3. luddepeHtmpyeMocTs GYHKINH
HECKOJIBKUX TIEPEMECHHBIX.

Tema 9.4. [luddepeHnmpoBanne cI0KHON QYHKITUI
HECKOJIBKUX MepeMeHHbIX. J{uddepenmmanst
(YHKIIMM MHOTHX TIEPEMECHHBIX.

Tema 9.5. IIpon3BoaHAas O HANPABICHUIO U
TPaJIMeHT CKAISAPHOTO TIOJIS.

Tema 9.6. [IpousBoausie u qudhepeHnnanb BEICIINX
HOPSIKOB

6/1

3/14

IToaroToBka k
JIEKLIASIM
[6.1.3],[6.1.4],
[6.1,7], [6.1.8],
[6.2.4],[6.2.5],
[6.2.6]




Tema 9.7. IIpumenenue nudhepeHInpyeMocTr
(hYHKIIMH HECKOJIBKHX MEPEMECHHBIX.
[Ipakrrueckas padora Ne 16. IIpenemn, 8/1 3/14 | loaroroBka k
HENpPepBIBHOCTH U AuddepeHnupoBanne GyHKIUN MPAKTHICCKUM
MHOTHUX TIEPEMCHHBIX. 3aHATHSIM
[IpaxTrueckas pabora Ne 17. duddepenunpoBanme [6.1.3],[6.1.4],
CIIOKHBIX (PYHKITUI MHOTHX TIEPEMEHHBIX [6.1,7], [6.1.8],
[IpaxTuyeckas padora Ne 18. [IponsBoaHbIe U [6.2.4], [6.2.5],
nudepeHrabl BRICIIAX MOPSAKOB [6.2.6]
[pakruueckas padora Ne 19. Dxcrpemym yHKIUM
MHOTHX IIEPEMEHHBIX.
HToro no 9 pazneny 6/1 8/1 6/28
Paznen 10. KpaTHble MHHTErpaJbl.
Tema 10.1. /IBoitHOM UHTETpas U €T0 CBONCTBA 8/1 4/11 | IloaroroBka kK
Tema 10.2. TpoiiHOi1 UHTErpal U €ro CBOMCTBA. JIEKIUSAM
Tema 10.3. Beiuuciienue KpaTHbIX HHTErPaIoB. [6.1.3], [6.1.4],
Tema 10.4. 3ameHa mnepeMEHHBIX B KpaTHBIX [6.1,7], [6.1.8],
HMHTErpanax. [6.2.4], [6.2.5],
Tema 10.5. ITpumokeHHs] KpaTHBIX HHTETPAJIOB. [6.2.6]
[Tpakriueckas padora Ne 20. /IBoitHOI HHTETpaI. 8/- 5/16 | Iloaroroska k
[Ipaxtuyeckas padora Ne 21. TpoiiHOi HHTETpaI. MPaKTUYECKUM
[Ipaktuueckas padbora Ne 22. 3aMeHa IepeMeHHBIX B 3aHATHSIM
KpaTHBIX HHTErpayiax. [6.1.3], [6.1.4],
ITpaxtrudeckas padora Ne 23. [IpuMeHeHnE KpaTHBIX [6.1,7], [6.1.8],
WHTETPAJIOB. [6.2.4], [6.2.5],
[6.2.6]
Hroro no 10 pa3neny 8/1 8/- 9/27
Pazgen 11. Pagpl.
Tema 11.1. Yucnossie psiapl. CoricTBa cxomsmuxes | 8/1 4/16 | IloaroroBka K
YHCJIOBBIX PAIOB. JICKIHSIM
Tema 11.2. [IpuzHaku CXOJUMOCTH YHCIOBBIX PSJIOB. [6.1.3], [6.1.4],
Tema 11.3. 3nakonepemeHnHble psanel. [IpusHak [6.1,7], [6.1.8],
JleiiOHuIA. [6.2.4], [6.2.5],
Tema 11.4. OyHKIMOHATBHBIE TOCIEA0BATEILHOCTH. [6.2.6]
Tema 11.5. @ynxuuonansHbie psiabl. Kpurepuii
Komm.
Tema 11.6. CBoiicTBa paBHOMEPHO CXOISAIINXCS
PSIOB.
Tema 11.7. CTenieHHBIE PSAIBL.
Tema 11.8. PaznoxeHue 3JeMEHTApHBIX ()YHKITHA.
[pakruueckas padora Ne 24. Yncnobie psiabl. 8/- 6/16 | Ilomroroska k
HeobxoauMmsrii npu3Hak. [Ipu3Haku cpaBHEHUS. NPAKTAUYECKUM
Ipaktuyeckas pabora Ne 25. UnuciioBsie psbl. 3aHATUSAM
Ipusznaku Janambepa u Komn. [6.1.3], [6.1.4],
[IpakTryeckas pabora Ne 26. 3HaKOTIEpEMECHHBIC [6.1,7], [6.1.8],
panet. [Ipms3naak JleiOHuma [6.2.4], [6.2.5],
[Ipaktiueckas padora Ne. 27. @yHKINOHAIBHbIE [6.2.6]
PSLIBL.
Hroro mo 11 pazgeny 8/1 8/- | 10/32
PI'P 18/18
HToro 3a 2 cemecTp 50 54 71
/6 10 /195
3 cemecTp
OIIK-1 Pa3nen 12. O6bikHOBeHHBbIE TU( PepeHInANbHbIE YPaBHeHHsT 110 mopsaaka
HOIIK-1.1 Tema 12.1. IuddepeHnnanbHbie YpaBHEHUS TIEPBOTO 8/- 12/- | lloxroToBka kK
HOIIK-1.2 ropsiaka. OCHOBHBIE TIOHSTHSI. JEKIHSIM
HOIK-1.3 Tema 12.2. YpaBHEHHS ¢ pa3aeSIOIIIMHUCS [6.1.5], [6.1.6],
HOIIK-1.4 TTepEeMEHHBIMH. [6.1.10],
Tema 12.3. OgHOpOAHBIE YpaBHEHUS 1-T0 mopsaka u [6.2.3], [6.2.7]
MPUBOISAIINECS K HIM.
Tema 12.4. YpaBuenus bepnynnu
Tema 12.5. YpaBHeHusI B OJIHBIX AuddepeHnnaniax.
WHTerpupyronuii MHOXHUTENb.
Tema 12.6. YpaBHeHUsI IEpBOTo NOpsAKa, HE
pa3peIICHHBIX OTHOCUTEIHHO MPOU3BOIHOM.
IIpakTuueckas padora Ne 1. TuddepeHimanbabie 8/- 12/- | IToaroToBKa K
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YpaBHEHHUSI C pa3AeAIONIMMUCS TIEPEMEHHBIMU.
Onnopoansie nuddepeHnansHble ypaBHEHHS.
[pakriueckas padora Ne 2. JIuneiinbie
muddepenunansHple ypaBHeHHS 1T0 opsiika.
[IpaxTrueckas padbora Ne 3. YpaBHEHHUS B ITONHBIX
muddepeHnratax

IIpaxTryeckas padora Ne 4. YpaBHEeHHUs HE
pa3penIeHHbIE OTHOCUTEIBHO NIPOU3BOIHOM

MMPaKTUICCKUM
3aAHATUAM
[6.1.5], [6.1.6],
[6.1.10],
[6.2.3], [6.2.7]

Htoro no 12 pazneny

8/-

8/-

24/-

Pazgen 13. O0bikHOBeHHBbIe AU depeHIHATBHBIE yPABHEHHUS Bbille 110 nopsiAka

Tema 13.1. IuddepernunansHpie ypaBHEHUS BHIIIE
HEPBOTO MOPSIIKA.

Tema 13.2. YpaBHeHUsI, OMYyCKAIONINE TIOHIDKEHUE
nopsiika. YpasHeHus Jlarpamka u Kiepo

Tema 13.3. JIuneiiHble OTHOPOIHBIE U TUHEHHBIE
HeoIHOpoiHbIe MuddepeHnnaNbHbIe ypaBHEHHS F1 -T'O
HopsAIKa.

Tema 13.4. Cuctemsl nuddepeHnanbHbIX
YpaBHEHHUM.

10/-

12/-

ITonroroBska k
JICKIUSAM
[6.1.5], [6.1.6],
[6.1.10],
[6.2.3], [6.2.7]

IIpakTuyeckas pabora Ne 5. YpaBHeHus,
JIOTYCKArOII1e TTOHMKEHUE TOpsIKa

IpakTuueckas pabora Ne 6. J[luddepennuanbHbie
ypaBHEHHUs BBILIE IIEPBOTO nopsiaka. Merox noabdopa
IpakTrueckas padbora Ne 7. [luddepennuanbHpie
ypaBHEHHUS BBIIIE IIEPBOTO NMOpsKa. MeToa Bapuannuu
TTOCTOSTHHBIX

[Ipaktuyeckas padora Ne 8. Pemenne
muddepeHINaIbHBIX YPAaBHEHUH IIPH MTOMOIIHN PSIOB
[Ipaxruyeckas padora Ne 9. Cuicremsl
JuddepeHIManbHbIX YpaBHEHUI

10/-

12/-

ITonroroBska k
MPaKTUYECKUM
3aHATHUSIM
[6.1.5], [6.1.6],
[6.1.10],
[6.2.3], [6.2.7]

Hroro no 13 pa3neny

10/-

10/-

24/-

PTP

18/-

Hroro 3a 3 cemectp

18/-

18/-

66/-

HToro mo pucuMmInHe

104/
32

126/
26

189/4
54

HCHOHBSyeMLIe AKTUBHBIC U UHTCPAKTUBHBLIC TCXHOJIOTUHU IIPUBCIACHLI B Ta6m/1ue 4.3,

Tabmuma 4.3 - Mcrioyib3yemMblie aKTUBHBIE M HHTEPAKTUBHBIE 00pa30BaTEIbHbBIE TEXHOJIOTHU

Bun 3anarui

HaumenoBanue HCIIOJIb3YyCMbIX aKTUBHBIX U HHTCPAKTUBHBIX
00pa30BaTEIIbHBIX TEXHOJIOTHI

Jleknnu

TexHonmorust pa3BUTUSL KPUTUYECKOTO MBIIIUICHHS
JIMCKyCCHOHHBIE TEXHOJIOTHI

[IpakTuueckue 3aHsATUS, JAOOPATOPHBIE

paboThI

TexHosiorus pa3BUTUsL KpUTHUECKOI'O MBILUICHUS
JIMCKyCCHOHHBIE TEXHOIOTMH
TecToBbIE TEXHOJIOTMHU

TexHonoruu paboThl B MaJIbIX TpyIIax
TexHOJOTHsI KOJIEKTUBHON pabOTHI
HHpopMaLnOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU

5.1. OnucaHne nokasaTesrieu U KpUTepueB KOHTPOISl yCNeBaeMoCTH,

onucaHue LWwkKasn oueHnBaHusA

Kputepun oueHuBaHusi pe3ynbTaToB OOY4YeHHMs] U MPOLEAYpPhl OLIEHWBAHUS KOMIIETEHLUH,

(opMHUpyEeMBIX B paMKax JaHHOM TUCHUIUIMHBL, IPUBOAATCS B Ta0II. 5.6.

5. TEKYLLUA KOHTPOJIb YCMEBAEMOCTU U NMPOMEXYTOYHAA
ATTECTALUUA NO UTOF'AM OCBOEHUA OANCLUMNIIUHBI (MOAYNA)
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OneHouHble MpoUENyphl B paMKaxX TEKYyIIEro KOHTPOJS IPOBOAATCS IPENOJaBaTeIeM
JUCIMIUIMHBL. Ha JeKknusx OLeHuBaeTcss aKTHMBHOCTh YYacTUs B JUCKYCCHOHHBIX OOCYXIECHHUSX.
[IpakTHyeckue 3aHATHS MPOBOAATCS B (pOpME BBINOIHEHMS MPEUIOKEHHBIX 3aJaHui. IIpu BBINOIHEHUN
MIPAKTHUYECKOr0 3aJaHusl IPENOoJaBaTelIeM OLEHMBAECTCS KAayeCTBO BBIIOJHEHHOIO 3a/JaHMs, CPOK €ro
BBINOJIHEHMSI, KAUECTBO U CPOK O(hOPMIIEHHUS OTYETA, OTBETHI HAa BOIIPOCHI IPEIoiaBaTells.

CamocTosiTenbHass paboTa BKIIIOYAET IMOATOTOBKY K TEOPETHYECKHMM BOIPOCAM JIMCLUIUIMHBI,
BBINIOJIHEHHE KOHTPOJIBbHON paboThl B (popMe MHAMBUAYAIbHBIX 3aJlaHUM M OTUETOB IO MPAKTHUYECKUM
3aHATUSAM, TECTUPOBAHUE.

TectupoBanue nposoxutcss ¢ ucnoaszoBanueM C/IO MOODLE B paMkax caMOCTOSTENBHON
paboTHI.

Tect 1-ro moxyns (1 cemectp) conepkuT 20 TECTOBBIX BOMPOCOB IO JAHHOMY pa3zieiy (BpeMs Ha
npoBesieHue TecTupoBanus 30 MUHYT).

Tect 2-ro monyns (2 cemectp) conepkUT 20 TECTOBBIX BOIPOCOB IO JAHHOMY pa3zieiy (BpeMs Ha
npoBeJieHue TecTupoBanus 40 MUHYT).

Tect 3-ro monyns (3 cemectp) conepkuT 10 TECTOBBIX BOMPOCOB IO JAHHOMY pa3zieiy (BpeMs Ha
IpoBeJieHUE TecTUupoBanus 20 MUHYT).

Ha xaxxnwiii Tect maercs 2 MOIBITKH.

Onucanue nokasarenaeii 1 KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONUCAHUE IIIKaJl OLICHUBAHUS HA
JTane TeKyulel aTTecTaluy npeAcTaBieHsl B Tabm. 5.1.

CryneHT AoIycKaeTcsi K MPOMEXYTOUHOM aTrTecTaluy, €Cild B pe3yJbTaTe M3Y4YEHHUs pa3/iesioB
JMCLUIUIMHBI OTBETWUI BepHO Ha 70% BONPOCOB TECTOB, BHIMOIHMI KOHTPOJIBHYIO paboTy U IPeAOCTaBHII
OTYETHI IO BCEM MTPAKTUUYECKUM padboTam.

YacTpi0 NMPOMEKYTOYHOM aTTECTallUM B KaKIOM cemecTpe siBisiercss PI'P, kpurepunm oneHku
KOTOPO# mpecTaBieHsl B Ta0d. 5.2. Otaer mo PI'P nomken ObITh ciaH mepe; 5K3aMEHOM.

ITpomesxyTouHbIe aTTECTalMK IPOBOAATCS B (hopMme 3k3ameHa (1, 2, 3 cemecTpsl).

Onucanue nokasarenaeii 1 KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONKUCAHUE IIIKaJl OLICHUBAHUS HA
JTarne NpoMeKyTOUHON aTTecTalluy NpeAcTaBiIeHbl B Tabu. 5.2 u 5.3.
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Ta6auna 5.1 — Onucanue moxasaTesei 1 KpUTEpHeB KOHTPOJIS YCIIEeBAEMOCTH, ONTMCAHUE TITKAJT OICHUBAHMSI Ha dTaIe TeKYyIIeH aTTeCTalllu

Kon u Kputepuu u 1mkaia olleHUBaHUS
Kon n HaumeHoBanune HanMEHOBaHUE
[TokazaTeny KOHTPOJIS YCIIEBaEMOCTH ®dopma KOHTpOIIS
KOMITETEHINN WHAWKATOpA 0 6annoB 1 6annoB

KOMICTCHIINH
OIIK-1 HOIIK-1.1. Ucnons3yer 3HaTh: Teopernueckuii Matepuan | Teoperndeckuil MaTepuan VYcrHOE
Criocoben €CTECTBEHHOHAYYHEIC U OCHOBHBIC TIOHATHS U METOJIBI HE M3Y4YCH WIN U3yUYCH W3YYeH. co0eceToBaHHUE 110
TIPUMEHSTh oOIIenHKCHEPHbIC 3HAHUS, | MaTEeMaTHYEeCKOTO aHAJIN3a, THHEHHON YaCTUYHO. Bepro Bemonaeno 70% u BOIIpOCaM
€CTECTBEHHOHAYYHBIE | METOABI MaTEMATHIECKOTO anreOpbl, IIEMEHTOB MaTeMaTHIECKOI BepHo BBITIOTHEHO MeHee | Ooiree BOIIPOCOB VYyacrue B
1 OOIIEHHKEHEPHBIC | aHAJTN3a M MOJICIMPOBAHUS | JIOTHKH, AU HepeHInaTbHBIX ypaBHEHUH C 70% BompocoB Ka)XJ0T0 TeCTa. TPYIIIOBBIX
3HaHHS, METO/IBI JUTSL peLICHNS CTAaHIAAPTHBIX | LEJBIO MPHIIOKEHNS UX K PEIICHUIO KaXX/I0TO TecTa. 00CyKIeHUIX

MaTeMaTHYeCKOTo
aHaaM3a u
MO/JICJIUPOBAHMUA,
TEOPETHYECKOTO U
SKCHEPUMEHTAIBHOIO
WCCIIEIOBAaHUS B
npodeccrnoHaNTbHOM
JeSTEIIbHOCTH

podeCcCHOHANBHBIX 33/1a4.

CTaH/IapTHBIX MPO(ECCHOHATBHBIX 3a1a4

TecTupoBaHue 1o pasnenam
TUCLUIIIUHBI

B CZ10 MOODLE
YMerh: [IpakTuueckue 3a1anus u [IpakTuueckue 3a1anus u KouTpons
[Tonb3oBaTbCs MOTYyYEHHBIMU 3HAHUSIMHU PI'P He BBIOTHEHEI MIIH PI'P BBITIOJIHEHEI BBITTOJTHEHUS

MAaTEMATUKH JUTS PEIICHHS PUKIIATHBIX
€CTECTBCHHOHAYYHBIX H IPO(PECCHOHATHHBIX
3a1a4

BBIITOJIHCHBI YHaCTUYHO.

IIOJIHOCTBIO.

MPAaKTUYCCKUX 3aIaHUH U
PI'P
(cm. Tabu. 4.2)

Baagern:

TeopeTnaecknM U MPAKTHIECCKUM
WHCTPYMEHTapHeM MaTeMaTHKH,
HEOO0XOJANMBIM CIIEIHAIUCTY TP PEIICHHH
CTaHAAPTHBIX MPO(PECCHOHANBHBIX 331aY

[IpakTuueckue 3aganus u
PI'P BeImIOTHEHBI
HEKa4eCTBEHHO W/WUJIN HE B
CPOK.

IIpakTuyeckue 3aganus u
PI'P BEITIOTHEHBI
Ka4eCTBEHHO U B CPOK.

Kountpons

BBITIOJIHEHUS
MPaKTUYECKUX 3aJaHui U
PIP

(cm. Tabm. 4.2)

HOIIK-1.2. BeisiBase
(U3NYECKYIO CYIIHOCTh
SIBIICHUH U TIPOLIECCOB B
yCTpOICTBaX pa3iIuyYHOM
(bu3nYeCcKOi TPUPOIBI U
BBIMOJHSIET IPUMEHUTEIBHO
K HUM TPOCTHIC
TEXHUYECKHUE PACUETHI.

3HaTh:

IIIupoTy NpuMEHEHNSI MATEMAaTUYECKUX
METOJIOB K aHAJTH3y U HCCIICIOBAHUIO
MPOIIECCOB B YCTPOUCTBAX Pa3IHUHON
(u3MIeCKOi MPUPOIBI

TeopeTnueckuii MaTepuan
HE M3Yy4€eH WU U3Yy4eH
YaCTUYHO.

BepHo BBINOTHEHO MEHee
70% Bompocos

KaX/I0T0 TECTA.

TeopeTnueckuil MaTepuan
U3Y4YEeH.

Bepno Brinonneno 70% u
0oJiee BOMIPOCOB

Ka)JI0r0 TecTa.

YcrHOE

cobecenoBalue 10
BOMpPOCaM

Vuactue B

TPYMIIOBBIX

00CYyKIEeHUIX
TecTupoBaHue 10 pasieiam
JIACLAILIAHEL

B C10 MOODLE
Ymern: [Ipaktuueckue 3amganua u | Ilpakruueckue 3aganus u Kountpons
Br1bupath 1 IpUMEHSATh METOBI PT'P He BBINIOJIHEHBI UITU PT'P BeImOnHEHBI BBINIOJIHEHUS

MaTeMaTHIeCKOT'0 OMMCAHUS (PU3UIECKUX
SIBJICHUI ¥ MPOLIECCOB, OMPEIEIAIOIINX
MIPUHIUIIBI paOOTHI Pa3TMYHBIX TEXHUUECKUX
YCTPOUCTB

BBIIIOJTHCHBI YaCTUYHO.

IIOJITHOCTBIO.

MPaKTUUYECKUX 3aJaHui U
PI'P
(cM. Tadm. 4.2)




KOH 1 HAMMCHOBAHUC
KOMIICTCHIINH

Koo n
HaVMCHOBaHHE
WHIUKATOpa
KOMIIETEHIIHH

Iloka3zarenn KOHTPOJIA yCIIEBACMOCTH

KpHTepHI/I U IIKaJla OICHHWBAHUA

0 GauioB

1 6amioB

®dopma KOHTPOIs

Baagern:

MertogaMy MaTeMaTHUYECKOTO OMKMCAHUS
(U3NIeCKUX IBICHUN U TPOIECCOB,
OTIPEICIISTFOIINX IPUHITAITEI PaOOTHI
pa3IMYHbIX TEXHUYCCKHUX YCTPOUCTB

[IpakTryeckue 3aHaHUS U
PI'P BEImIOTHEHBI
HEKa4eCTBEHHO W/UJIU HE B
CPOK.

[pakTuyeckue 3aganus U
PI'P BEITIOJTHEHBI
Ka4eCTBEHHO U B CPOK.

Kountpons

BBITTOJTHCHUS
MPaKTUYECKUX 3aJaHUI
(cm. Tabu. 4.2)

HOIIK-1.3. Beimonnsier
TEOPETHYECKOE U
9KCIIEPUMEHTAIILHOE
HCCIIEJ0BAaHNE 0OBLEKTOB
poheCCHOHATBHOMN
JIEeATENBHOCTH.

3HaTh:
Maremarnueckue METOABI IPH UCCIICAOBAHNU
00BEKTOB MPO(PECCHOHATEHON ACATEIEHOCTH

Teopernueckuit MmaTepuan
HE M3Y4YCH W U3YUYCH
YaCTHUYHO.

BepHO BBINIOJIHEHO MEHEE
70% BompocoB

KaX/I0T0 TECTa.

Teopernueckuii maTepuan
HU3YYEH.

Bepno Brinonaeno 70% u
Oosee BOnpocoB

Ka)JI0T0 TecTa.

YcrHOE

cobecenoBaHue 1o
BOIMpPOCaM

VYuacrtue B

TPYMIIOBBIX

00CYKICHUSX
TecTupoBaHue 10 pasjeiiam
JIACLIAILIAHEL

B CJ10 MOODLE
YMmerThb: [IpakTuueckue 3aganus u [IpakTuueckue 3aganus u Kountpons
IlepeBonnTh HA MAaTEMAaTUUYECKUIT SI3BIK PI'P He BBINIOJIHEHBI WU PI'P BhITIONTHEHEI BBITTIOJTHEHUS

MIpOCTEUIIHe MPoOIEeMBI, TOCTABICHHEIC B
TepMHUHAX PO ECCHOHATBHON AesITeTbHOCTH

BBIITOJTHCHBI YaCTUYHO.

IIOJITHOCTBIO.

MIPaKTUYECKUX 3aJaHui U
PI'P
(cm. Tabm. 4.2)

Baanern:

HaBLIKaMI/I HOCTpOQHI/Iﬂ MAaTEMATHUYCCKUX U
ANTOPUTMHUYECKUX MOJIeIe 00bEKTOB
poeCCHOHATBHON I TEIBHOCTH

IIpakTueckue 3aganus u
PI'P BBITIOJIHEHBI
HEKa4YeCTBEHHO U/UJIH HE B
CPOK.

IIpakTuueckue 3aganus U
PI'P BhINOSHEHBI
KaueCTBEHHO U B CPOK.

Kontpons

BBITTOJTHEHHS
MPaKTUUECKUX 3aJaHui
(cM. Tadm. 4.2)

NOIIK-1.4. Ananusupyer
Ppe3yJbTaThl
TEOPETHUYECKOTO U
9KCTIEPUMEHTAILHOTO
HCCIIENOBaHuA O0OBEKTOB
po¢eCCHOHATBFHOM
JIESITEJIbHOCTH, OIIEHUBAsI HX
JIOCTOMHCTBA U HEJOCTATKH.

3HaTh:

MeTo/1bI TOCTPOCHUS MAaTEMaTHIECKIX
MoJierniell 00bEKTOB NMPoecCHOHATILHOM
JeATEIBHOCTH U COIEPXKATEIbHOM
MHTEPIIPETALNH OJTYIEHHBIX PE3YIbTaTOB

Teoperuueckuit MaTepuan
HE U3Y4YeH WIN U3yUYeH
YaCTUYHO.

BepHo BBITIOIHEHO MEHee
70% BoTIpOCOB

KaXJI0T0 TecTa.

Teopernueckuit MaTepuan
H3y4eH.

Bepno Beinonneno 70% u
0oJiee BOTIPOCOB

Ka)XJI0T0 TecTa.

VcrHoe

cobecemoBaHue 110
BOIIPOCaM

Yuyactue B

TPYIIIOBBIX

00CyKIeHUIX
TecTupoBaHue MO pas3aenam
MCIIATUIMHBI

B C/10 MOODLE
Ymern: IIpaktuueckue 3ananua u | Ilpakruueckue 3aganus u Kontpons
AHanu3upoBaTh Pe3yabTaThl UCCIEIOBAHUS PI'P He BbIONHEHBI UK PI'P BbinonHeHsI BBIIOJIHEHUS

00BEKTOB MPO(PECCHOHATEHON JACATEIIEHOCTH
C MMOMOIIBIO MATEMATHYECKHUX U
AITOPUTMHUYECKHX MOJIEIIEH

BBITITOJIHCHBI YHaCTUYHO.

IOJIHOCTBIO.

MPaKTUYECKUX 3aJJaHUi U
PI'P
(cm. Tabm. 4.2)




Kon u KpuTepuu u 1mkaa olleHUBaHUS
Kon u HanMmeHOBaHue HaMMEHOBaHUE
[Tokxa3zaTenu KOHTPOJIS YCIIEBAEMOCTH ®dopma KOHTPOIIS
KOMIIETEHIIUU WHIUKATOpa 0 GawioB 1 6amioB
KOMIICTCHI[UHU

Baagern:

[Tpuemamu aHanu3a 1 BEIOOPA METOIOB
HCCIIeIOBaHUS 00BEKTOB MPO(PECCHOHATEHON
JEATEIBHOCTH

HpaKTI/I‘IGCKI/Ie 3aJaHus U

PI'P BEITIOJTHEHBI

HEKa4eCTBEHHO W/UJIU HE B

CPOK.

[pakTuyeckue 3aganus U
PI'P BEITIOJTHEHBI
Ka4eCTBEHHO U B CPOK.

Kountpons

BBITTOJTHCHUS
MPaKTUYECKUX 3aJaHUI
(cm. Tabu. 4.2)

Ta6n1/1ua 5.2 — Onrcanue noka3aTeie u KPUTCPUCB KOHTPOJIA YCIICBAEMOCTH, OIIMCAHUC KAl OIICHUBAHHWA HA 3TAIlC HpOMeXCYTOQHOﬁ aTTCCTallun

(PTP)
Konu Kpurepun 1 nikaja olleHHUBaHHS
Kon n HaumenoBanue HaUMEHOBaHHE
IToxazaTenu KOHTPOJIS yCIEBAEMOCTU ®opma KOHTPOIsL
KOMIETEHINH HHAMKATOpa 0 6annoB 1 6ann 2 Gama
KOMITETESHITHH
OIIK-1 HOIIK-1.1. Ucnonb3yer | 3naTh: 5 TeopeTuueckit
Crocoben €CTeCTBEHHOHAYYHEIC u | OCHOBHBIE ITOHATHSA U METOJIBI Teopernueckuit MaTepuan H3yeH I Kourposs
V- €/ICTaBIICH
MIPUMEHSITh OOIIeHHKCHEPHbIE 3HAHUS, | MaTEMAaTHIECKOTO aHAIIN3a, TNHEHHON MaTepHuall HC H3Y4ICH YACTHIHO pex BeINONHEHUs: PT'P
= a3BEpHYTHIE
€CTECTBEHHOHAYYHbIC | METOJBl MAaTEMAaTHYECKOTO | anreOpsl, 3IEMEHTOB MaTeMaTHYECKOH pasBepHy OTBeTHI Ha
i OTBETHI Ha
U OOILENH)KEHEepHbIe | aHalM3a M MOJEIHMPOBaHMSA | JOTHKH, MU depeHInaIbHbIX YPaBHEHHH ¢ Orser Ha BOMPOC OTBETEI Ha BONPOCHI BOTpOCEH! TEOPETUUECKUE
HaHUS1, METOJIBI s pElIeHUs] CTaHAAPTHBIX bIO TPUJIOKEHHS X K PELICHU
3HaHUs, METOJI IUIsL pelie CTaHzAap LENBIO TTPUIIOKE pELICHUI0 oTCyTCTBYET P — BOIIPOCHI
MaTEeMaTHYECKOTo podeCCHOHANBHBIX 33/1a4. | CTAaHJAPTHBIX NPO(eCCHOHANBHBIX 3a/1a4
aHaJIu3a u YMerTh:
MOZEINPOBaHUA, [Tonb30BaTbCs MOTyYEHHBIMU 3HAHUSIMU
TEOPETUIECKOro n MaTEeMaTUKU JJIA PELUEHUS IIPUKIIAIHBIX
9KCICPUMCHTAJIBHOT'O €CTECTBEHHOHAYYHBIX U QAN PELICHS ¢ Samanns KOHTDOME
pocrenoBan b MPOGECCHORATBHBIX 33112 3amaHust HE peIIeHBI OH.II/IGK‘?II)MI/I WA PCIICHbL BBIHOHHCEH/I}I PI'P
npodeccHoHaNbHOI Buaaners: p CACTIHO TIOJIHOCTBIO H
NEATCIBHOCTH TeopeTudeckuM U MPAKTUYECKUM BEPHO
HHCTPYMEHTAapHeM MaTeMaTHKH,
HEOOXOANMBIM CHELUATMCTY TPH PELICHHH
CTaHAAPTHBIX NpodecCHOHAIBHBIX 3a/1a4
HOIIK-1.2. Beisnser 3HaTh: N Teopetnueckuit
TeopeTrnueckuii
(U3HYECKYIO CYITHOCTh [upoTy npuMEHEHUS MaTEMAaTUIECKUX MaTepuall U3yueH
. MaTepHual He U3yueH KonTtpons
SIBIICHUH U IIPOLIECCOB B METOJIOB K aHAIN3y U UCCIIEJOBaHUIO YaCTUYHO IIpencraBnen
N N N . BhinonHenus PI'P
yCTpoiicTBax pa3inn4HON MIPOLIECCOB B YCTPONUCTBAX PA3IMYHOM pa3BepHYTHIC OtBers Ha
(U3HIECKOH PUPOIBI U (bu3IIECKON IPUPOIBI OTBETHI Ha
OTBeT Ha BOonpoc OTBeTHI HAa BOIPOCHI TEOPETHYECKHE
BBINOJIHAET TPUMEHUTEIHHO BOIIPOCHI
OTCYTCTBYET HETIONTHBIE BOIIPOCHI
K HUM TPOCTBIE
TEXHHYECKHUE PACUETHL




YMmerh:

Br16upath 1 IpUMEHSATh METOIBI
MATEMATHUYCCKOI'O OITMCAHUA (I)I/I3I/I‘JGCKI/IX
SIBJIEHUH U IpoHecCcoOB, ONMPCACIIAIOIINX

Baganus
MIPUHITUIIEI paOOTHI pa3THIHBIX aJIaHuUs PEIICHBI C OHTPOJIb
0 3 €IICHBI K
TEXHUYECKHUX YCTPOUCTB 3amaHust He peIIeHBI OImMOKaMHU MITH P BbINONHEHUS PI'P
TTOTHOCTBIO U
Baagernb: YJaCTUYHO BEPHO
MeTomaMu MaTeMaTHIeCKOTO OIHCAHUS p
(GU3NUECKUX SIBJICHUN U MPOIECCOB,
OTIPEACIISFONIUX IPUHIIUITEI PA0OTHI
Pa3IUYHBIX TEXHUUECKUX YCTPONCTB
HOIIK-1.3. Beimomnusier 3HaTh: N Teoperuueckuii KonTtpons
M TeopeTtuueckuii [IpencraBnen
TEOPETUYECKOE U aTeMaTHU4eCKHe METOJIbI IPU MaTtepuan u3ydeH BoimosiHeHus1 PI'P
MaTtepuai He U3y4eH pa3BepHyTHIE
SKCTIEPUMEHTAILHOE HCCIICIOBAaHUH 00BEKTOB YACTHYHO OTBCTHL Ha OTBeThI Ha
HCCIIeIOBaHIE 00BEKTOB PO eCCHOHATBHOM eI TETFHOCTH OTBET Ha BOMIPOC OTBeTHI Ha BONPOCHI BOIDOCH TEOPETUYECKUE
po¢eCCHOHATBHOH OTCYTCTBYET HEMOJIHbIE P BOIPOCHI
JEATEIbHOCTH. YMmerThb:
[lepeBoanTh Ha MaTEMaTHYCCKHIA S3BIK
MpocTenTHe Ipo0IeMbl, TOCTABICHHEIC B
i 3amaHus
TepMHUHAX IPOQPeCcCHOHATBHON 3a7aHHs PeNIeHbI ¢ eilu - KoHTtpors
HBe’ITem’HOCTH 3ajanus He penieHbl OIIKUOKAMU HITH HOEHOCTBIO " BbinonHeHus: PI'P
AT YaCTUYHO
HaBblkaMy IOCTpOEHUSI MAaTEMATUUECKUX U BEPHO
ITOPUTMUYECCKUX MOJICIe 00BEKTOB
poeCCUOHATBHON eI TEIbHOCTH
NOIIK-1.4. Arammupyer 3HaTh: T . Teopernueckuii KonTtpons
M €OpETHYECKUI [IpencraBnen
Ppe3yIBTaThl TEOPETUIECKOTO €TOZBI IIOCTPOCHHS MaTEMAaTHIECKUX MaTrepua u3y4yeH BeITIONTHEHUST PT'P
. . MaTepuai He U3y4eH pa3BepHyTHIE
1 SKCTIEPUMEHTAIFHOTO MoJenel 00bEKTOB NPOHECCHOHATBHON YaCTUYHO OTBCTEL HA OTBeTHI Ha
HCCIIeIOBAaHHS 00BEKTOB JIeSITETFHOCTH U COAEPIKaTeIbHON OTBeT Ha BOIPOC OTBeTHI Ha BOIIPOCHI BOIDOCH] TEOPETUYECKUE
poheCCHOHATBHON MHTEPIPETAIMH MTOJYICHHBIX PE3yJIbTaTOB OTCYTCTBYET HETOJHEIE P BOIPOCHI
NEATECIbHOCTU, OLICHUBAA UX | YMeTh:
JIOCTOMHCTBA U HEJJOCTaTKU. | AHANW3UPOBATh PE3yJIbTATHI HCCIEAOBAHUS
00BEKTOB PO ECCHOHATBHOIN ananms
JIeATETIbHOCTH C MOMOIIBI0 MAaTEMAaTHUECKUX 3amaHus pelieHs ¢ CLLICHDL KouTpons
U QITOPUTMUYECKUX MOJIeTei 3ajaHus He peuIeHbl OIIMOKAMU HITU P BoinosiHeHus1 PI'P
TIOJIHOCTBIO U
Baanern: YaCTUYHO BepHO

[Ipuemamu aHamM3a ¥ BEIOOpA METOJIOB
HCCIIeIOBAaHUS OOBEKTOB
npodecCHOHAEHOM JISATENbHOCTH




Tabmuma 5.3 — Onucanue mokaszaTesie U KpUTeprUeB KOHTPOJISI YCIIEBAEMOCTH, OITUCAHUE TITKaJl OIICHUBAHUS Ha dTare MPOMEKYyTOUHON aTTeCTaliu

(3K3aMeH)

Ko u Kpurepnn n mxana olieHUBaHUS
Kon n HaumeHOBaHue HaMMEHOBAHUE
ITokazarenu KOHTPOJISI yCIIEBAEMOCTH dopma KOHTPOJIS
KOMIETCHINH HHAMKATOpa 0 6amtoB 1 Gamn 2 bamna
KOMIETSHIIHN
OIIK-1 NOIIK-1.1. Ucronms3yer 3HaTh: TIpencrasien He Ipencrasien OTBer
Crocoben €CTeCTBEHHOHAYYHBIC 1 OCHOBHBIE TTOHITHS X METOIBI Orget Ha BOTIPOC IOIHELE OTBET Ha pa3BEPHYTHI Ha TeopeTHYECKHil
MIPUMEHSTh OOIICHHKXCHEPHBIC 3HAHUS, MaTEeMaTHYECKOr0 aHalnu3a, TUHEHHOMN OTCYTCTBYCT BoTIpOC OTBET Ha BOIPOC Bormpoc GueTa
€CTECTBCHHOHAYYHBIC | METOABI MATEMATHYECKOTO anreOphl, IEMEHTOB MATEMAaTHIECKOM JIOTHKH,
¥ OOLIEHHKEHEPHBIE | aHAIN3a U MOJEIUPOBaHus | IU(PepEeHINATBHBIX YPABHEHHH C 1EIBIO TIpesCcTaBeH He TpencTasien Orsetst
3HAHHs, METOIBI IUIA PELCHUs CTAHAAPTHBIX | TPHJIOKEHHUS MX K PELICHHIO CTAHAAPTHBIX Ortser Ha Bonpoc HOJHEL OTBET Ha pasBepHyTHIit Ha
MaTeMaTHYECKOro NpO(ECCHOHANBHBIX 3a/a4. | IPO(ECCHOHATBHBIX 3324 OTCYTCTBYCT BoTIpOC oTBeT Ha Bormpoc | O OHHTCIBHKIC
AHANH3A ’ BOIIPOCHI
MOJIEJIMPOBAHU, Ymern:
TeOPETHYECKOrO 1 ITonp30BaTHCS NOJyYEHHBIMH 3HAHUAMHU
SKCIIEPUMEHTATBHOTO MaTeMATHKH ISl PEIICHHUSI IPHKIIATHBIX
FICCIIC/IOBAHNS B €CTECTBCHHOHAYYHBIX M MPO(PECCHOHATBHBIX
npodeccrnoHanbHON 3aza4 3a7aHve He PEMIEHO 3aaHue peuieHo ¢ 3aiaHue peieHo Pewenue 3agau
TEATEBHOCTH Buaagers: OIIHOKAMU BEPHO oumera
TeopeTHYESCKHM H TPAKTHYCCKHUM
HHCTPYMEHTapUeM MATEMATHKY,
HEOOXOMMbIM CIICLUATUCTY NPH PEIICHUH
CTaHIAPTHBIX MPO(ECCHOHANBHBIX 33134
HOIIK-1.2. Beissusier 3HaTh: OtBer Ha BoMpoC [IpencraBnen He [IpencraBnen OrtBer
(bU3UUECKYIO CYIHOCTh [IupoTy TpHMEHEHHS MATEMATHICCKHUX TMOJTHBIH OTBET Ha pa3BepHYTHIN Ha TEOPETHYCCKHIA

SIBJICHUH U IIPOLIECCOB B
YCTpOUCTBaX pa3InuHON
(bu3HYECKOI NPUPOIBI U
BBITNOIHAET IPUMEHUTEIBHO
K HUM NIPOCTBIE
TEXHUYECKHE PACUEThl.

OTCYTCTBYET

METOJIOB K aHAJIU3Y U UCCIIEIOBaHUIO BOIIPOC OTBET Ha BOIPOC BOIIPOC OmIeTa
MPOIECCOB B YCTPOMCTBAX PA3INYHOMN OTBeTHI
P B yerp P [IpencraBnen He IIpencraBnen
(bu3NIeCKOi MPUPOIBI OTBeT Ha BOIIPOC " N Ha
MOJIHBIA OTBET Ha pa3BepHYTHIN
OTCYTCTBYET JIONOJHUTEIbHEIC
BOIIPOC OTBET Ha BOIPOC
BOIIPOCHI

YMmern:

Br16upath 1 IpUMEHSATh METOIBI
MaTEeMaTHYeCKOTo OMMCaHUs (PU3NIECKUX
SIBTICHUH U TIPOIIECCOB, ONPEAEIISIONINX
MIPUHONIBI paOOTHI PA3INIHBIX TEXHHIECKUX
YCTPOMCTB

Baagers:

MCTO)IaMI/I MATEMATHUYCCKOI'O OIIMCaHUuA
(U3MYECKUX SBJICHHUI 1 MPOLIECCOB,
OMPEEISIFONIUX TPUHIMIBI paboThI

3amaHne He perieHo

3amaHue pereHo ¢
onInOKaMu

3amanue pemeHo
BEPHO

Pemenue 3amau
ouera




PA3JIMYHBIX TCXHUYCCKUX YCTpoﬁCTB

HOIIK-1.3. Beimonnsier
TEOpETHYECKOE U
9KCTIEpUMEHTAIILHOE
nccie0BaHne OOBEKTOB
po¢heCCHOHATBHON
JeATEITBHOCTH.

3HaTb:
MaremaTrueckre METO bl PU UCCIEA0BAHUN

OTBeT Ha BOIpoC
OTCYTCTBYET

IIpencraBnen He
MIOJIHBIN OTBET Ha

[IpencraBnen
Ppa3BepHYTHII

OTtBeT
HA TEOPETHYCCKUIA

00BEKTOB POPECCHOHATBHON JCSITETPHOCTH BOIIPOC OTBET Ha BOIIPOC BOIIPOC Omiera

OTBETHI

IIpencrasnen He [IpencraBnen

OTBeT Ha BOIPOC N N Ha
IIOJIHBINA OTBET Ha Ppa3BepHYTHII
OTCYTCTBYET JIOIIOJIHUTEIbHEIE
BOIIPOC OTBET Ha BOIPOC

BOIIPOCHI

YMmeTnb:

[lepeBonnTE HA MATEMAaTUYECKUI SI3BIK
MIpOCTENTIIIEe TPOOIIEMBI, TOCTABICHHBIC B
TepMHUHAX TPOPECCHOHATBHON A TETBHOCTH

3agaHue He pemeHo

3amaHue penieHo ¢

3amaHue peneHo

Pemenue 3anau

Baiazers: omurbKkamMmu BEpHO 6unera
HaBbIKaMH TTOCTPOCHHS MATEMATHUECKHX H
AITOPUTMHYECKHX MOJIENIeH 00BEKTOB
poheCcCHOHATBHOM JESITENBHOCTH
VOIIK-1.4. Aramusupyer 3nats: OTBET Ha BOIDOC IIpescTaBeH He IpencrapieH Otser
Pe3yIbTaThl TEOPETHUECKOro | MeTobl MOCTPOEHHS MATEMaTHIECKHIX p HONHBI OTBET Ha paspepHyTHiii Ha TeopeTHUCCKH

U 9KCIICPUMEHTATBHOTO
HCCIIENOBaHUA OOBEKTOB
po¢eCCHOHATBFHON
NEATEILHOCTH, OLIEHUBAsT X
JIOCTOMHCTBA U HEJOCTATKH.

MoJenel 0ObEKTOB PO EeCCHOHATBHON
JIESITEIFHOCTH M COAEPKaTeIbHOM

OTCYTCTBYET

BOIIPOC

OTBET HaA BOIIPOC

BOMpOC OuieTa

OTtBeTsI
HUHTCPIIPETALNH ITOJTYYCHHBIX PE3YJIBTATOB HpeI[CTaBJIeH HE HpeL[CTaBJ'IeH
OTBeT Ha BOIpOC . . Ha
IIOJIHBIM OTBET Ha Pa3sBEPHYTHIN
OTCYTCTBYCT JOIIOJITHUTECIIBHBIC
BOIIpOC OTBET Ha BOIIPOC
BOITPOCHI

Ymersn:

AHaNMM3UPOBATh PE3yNbTATHI HCCIICIOBAHUS
00BEKTOB IPOPECCHOHANBHON AEATEIHHOCTH C
MOMOILBIO MaTEMaTHYECKUX U
ITOPUTMHYECKHUX MOJeNer

Baagers:

[Ipuemamu ananu3a 1 BEIOOpa METOIOB
UCCIIEJOBAaHHsI OOBEKTOB NMPOpECCHOHATBHON
JIeSITEIIEHOCTH

3amaHue He pemeHo

3amanue penieHo ¢
oImuOKaMu

3amaHue peneHo
BEPHO

Pemenue 3amau
ouera




Ta6mumua 5.4 — CooTBeTCTBHE HAOpPaHHBIX OAJIJIOB M OLICHKH 33 MPOMEKYTOUHYIO artectanuio (PI'P)

Baibl 32 IPOMEKYTOUYHYIO aTTECTALIUIO
o . Onenka
CyMMapHOE KOJTHYECTBO OAIIOB Bamner 3a penienne 3axa4q
0-1 0-1 «HE 3aYTEHO»
1-2 1-2 «3a4TEHO

**) konuuecmeo 6an08 paccuumvieaemces 8 coomeemcemaeuu ¢ maoauyeu 5.2

Ta6muma 5.5 — CooTBeTCTBHE HAOpPAaHHBIX 0AJIJIOB M OIEHKH 32 IPOMEKYTOYHYIO aTTECTANIO (9K3aMEH)

Bannel 3a Texyuryto Bbasiel 32 MPOMEKYTOUHYIO aTTECTAIUIO
ycIieBaeMocTh ™ CyMMapHOE KOJIMYECTBO Bannsl 3a pemenue Orenka
OayutoB** 3amau**
0 0-1 0-1 «HEYJIOBIIETBOPUTEIHHO»
1 1 1 «YJOBJIETBOPUTENILHOY
1 1-2 1-2 «XOPOIIIOY
1 2 2 «OTIUYIHO»

*) Konruvecmaso OANN08 paccuumspleaemcs ¢ coomeemcemeuu ¢ maoauyeu 5. 1.
**) konruvecmeso bannos paccuumoiéaemcs 6 coomseemcmeuu ¢ madauye 5. 3.

5.2. OueHO4YHbIe cpeacTBa ANl KOHTPOJIA OCBOEHUS AUCLMNIIUHbI

5.2.1 TunoBble KOHTPONbHbIE 3a4aHUA UITU UHbIEe MaTepuanbl, Heobxoanmbie
ANA OUEHKM 3HaHUW, YMEeHUHW, HaBbIKOB U (UNU) onbiTa AEeATENbHOCTU B XxoAde
TeKylLlero KOHTposns ycrneBaeMocTu

I[JBI TCKYIICTO KOHTPOJIA 3HAHUM U YMCHI/Iﬁ CTYACHTOB 10 JUCHUIIJIMHE ITPOBOAUTCA KOMIUICKCHASA
OII€HKA, BKJIOYAaroIas:
- BBIIIOJIHCHHUC MTPAKTHYCCKUX 33.,[[8.HPII>1, O(I)OpMJICHI/IC OTUYCTOB 11O IMPAKTUYCCKUM 3aHATUAM,

- rectupoBanue B CZ10 MOODLE no pa3znuuHbIM pa3fesaM JUCIUILIUHBL.
Tunosble 3a1aHNS K NIPAKTHYECKUM 3aHATHAM

IIpakTHyeckne 3aHsATHA pa3aena 1 mo teme
«Inemenmol TUHEUHOU a12eOPbL»

IIpumepnvie sapuarnmvl munoguix 3a0ay.

206
1. . Haiitn 3Ha4enue MEHOTOWIEHa [(X) =X - 2x+3 OT MaTpuusl A :81 =

- 1@
2. Pemuts cuctemy Ax =b Ax =b:
a) metosioM [aycca,
0) MaTpUYHBIM METOJIOM,
B) 1o nmpasmity Kpamepa,

€CJIIn
¢ 0 20 e7u
— . u _é . u
A_gz 10y b=g15

g 1 -2f & 34
3. Pemnts MatpuuHoOe ypaBHeHue 4 X =B- 2C, ecnn
el 4 5u é2 7 3u
_é ., _ u _é u
=& 3 -1 8 o =& 3 4 1 0
g2 4 -1y g3 5 -2§




4. Haiitu obuiee pemenne u @CP cuctemsl
i3x,+ x,- 8x3+ 2x,+ x5 =0
:’2x] - 2x, - 3xy- Tx,+2x, =0
¥ x, +11x, - 12x; +34x, - 5x, =0
5. Jloka3aTb COBMECTHOCTb CUCTEMBI YPAaBHEHUI 1 HaliTH ee oOliee penieHue.
1= +3x, +3x; +2x, +5x; =2
{- 3x, +5x, +2x; +3x, +4x, =2
-:-- 3x,+x,- 5x,- Tx; =-2
*- S5x, +7x, +x, +16x, +x;, =10

IIpakTHYeckne 3aHATHA pa3jesa 2 1Mo TeMe
«Inemenmol 6eKMOPHOU an2edpvly

IIpumepnvie sapuarnmuol MUNOELX 3a0ay:
1. B cucreme BEKTOpOB a1 (1,3,4), az(l 0,-4), a3(0 1, 6), a4(2 4, 6) BbLACIUTH 0A3UC U BBIPA3UTH

Yepe3 HCTO OCTAJIbHBIC BEKTOPBI CUCTCMEI.

2. Haiitu MaTpuiLy B 6azuce (e,e,,e,),
Te e =e - e te,, e =-e¢ +te,-2e, e =-e+2e +e,, , €CIM OHAa 3alaHa B Oa3uce
&2 -1 06
(e,,e,,¢,) Matpuueit -1 0 1
11 -1g

3. Haiitu koopauHathl BeKTopa X B 0asuce (e, ,e2,e3), eciu OH 3aj1aH B Gasuce (e, ,e,,e;)

i el' =e, +e, +10e;,
i
ie, =(10/9)e, - e,, x ={1,9,18}.
te, =-e +e, ey,
1 1 1 1
4. B tpaneuuu ABCD wu3BectHO, 4T0AB =2XDC u AD =6nI; +2;§ BC =4n|; +615 rmue
|m|:|n =1, (l U1) =120°. Pasnosxurs BEKTOPBI AC wu BD 1o BEKTOpaM AD =& u BC =b u

OIIPCACIIUTL YI'OJI MCIKIY HI/IMI/I(yTOJ'I MCXKAY AuaroHajidaMu TpaHeLII/II/I).

5. OmnpenenuTs paHT CUCTEMbI BEKTOPOB

glu &u  &u &4
&0  &u  &u & U
a=€Up=CU,=€Uyg=€Us3
e3u e4u esu esu
gu @éu éu & ()
#u 0 &0 370

IIpakTuyeckue 3aHATHA pa3aea 3 Mo Teme
«Ananumuyeckan zeomempus»

Ipumepnvie sapuanmsl Munogulx 3a0ay.
1. Jlansr koopauHaTel BepiinH nupamuasl Aq(3,1,4), Ax(-1,6,1), As(-1,1,6), A4(0,4,-1). TpeGyercs

HaWTH:



1) nnuny pedpa AjAz;

2) yron Mexay peopamu A 1A, u AjAy;

3) momaas rpanu A1AAz;

4) 00beM TUPAMHUIBL;

5) ypaBHeHue npsiMoit A Ag;

6) ypaBHEHUE TNIOCKOCTH A 1ALAz3;

7) yron mexay peopom AjA4 u rpaHbio AjAsAz;

8) ypaBHEHHE BBICOTHI, OMYIIICHHOM U3 BEPIIMHBI A4 Ha TpaHb A A Aj.

2. Touku A4,,B,,C,,D, ABIAIOTCS LEHTPaMM TSDKECTH(TOUKU IIEPECEYCHMs MeIuaH) TpaHel

terpadapa ABCD, xoopAauHaTBl BEPIIMH KOTOPOTO HM3BECTHBI. HaliTm BbICOTY TeTpasmpa

A4,,B,,C,,D, ,onymenHou n3 Touku A Ha rpans B,C,D,

&2 -1 006
3. IlpuBectu marpuiry 1 0 1 : K OPTOTOHAJIBHOMY BUTY
1

1 -1g

4. TlpuBecTH K KAaHOHMYECKOMY BHAY M  TIOCTPOHTh  KPUBYIO
5x*+9y*- 30x+18y+9 =0.

5. SIBnsrorcs 1M BEKTOPBI KOMILIAHAPHBIMHU

élu é 1u é2u
_é&u, _é,u _é u
a—é g,b—§09,c—§lg..3

EH 86H &4

HpaKTuqecmle 3aHATUSA pasaejia 4 mo Teme

«Beeoenue 6 mamemamuueckuii ananus»
Ilpumepnvie sapuanmvl MUnOBLIX 340a4.:

1. Jins muoxects 4 =(1,3,5), B=(2,4,6/, C =[1,2,3} maiirn:
a) D=4l §BUC)\(BI C),
6) E=g(41 B)U(41 C)grgal B)I (41 C)g.

2. Bprumcnuts npegen lim 2n+8 .
n®¥ I -7

3. Bsramcauts npenen nocienosarensHoctu 0,2;0,23;0,233;0,2333;K ..

. 1-2n
4. I[OKaSaTL, HCIIOJIb3YA OIIPEACIICHUC, IIPEACII ITOCTICA0BATCIbHOCTHU Iim 3.4
n® ¥ -
n

IIpakTnyeckue 3aHATHS pa3aesia S no reme

BTOpPOTI'O

1
5

«Ilpeden u nenpepvienocmov YyHKuuili 00HOI OelicMEeUmMeIbHOU NEPEMEHHOI)

nopsiaka



IIpumepnvie sapuanmsl Munosvix 3a0auy.

i B 2x 0
1. Jloka3aTh, 1aTh T€OMETPUUECKYIO WIUTFOCTPALIUIO hmg - —>=3.

x®3 39
1)  BBIYHCIUTH CIEAYIONINE TPEIEIbI:

3_q.2
2) limx 23x 2x+6’
x®3 X +-x-3

3) lim

4)  lim

5)  lim (\/3)(2 +6x+2 - \3x7 - 6x- 4),

I®R¥
2 ,6x
6) 1imge3’“2 ¥30
X®Y e3x -7 g

.. »(COSX-sinX)
7y limactg o+ x 20
we& 84 gp

2. Haiitu sxctpemyM dynkmuu y =3/1- x*..3

3. Haiiti Touku pa3peiBa (yHKIIMH U ONPEICTUTh UX XapakTep:

_‘|_-3x, xE1,
1) y=:’x2-4,1<x<3,
%2x-5, x3 3.
.\;—3
2) y=9¥-7.

IMpakTnyeckue 3aHATHS pa3esa 6 Mo Teme
«Auphepenyuposanue hynkyuu 00HoI nepemenHo»

Ipumepuvie sapuarnmvl munogulx 3a0ay.

1. BbluncauTh Npou3BOAHBIE IEPBOTO MOPSAKA OT 3aJaHHBIX (PYHKIIMA:

7 tg5\x

1)y =7""rctg’ cos3x- ————

In® cos® 7x
2) y=(/x® +3sinx)"*,
3) y’ =xsiny,
g PP
ty =gt



2. Tlpumenss ¢popmyiny JleitOHuna, HallTH TPOM3BOIHYIO MATOIO MOPSI/IKA OT 3aJJaHHOM yHKIMH
y =(5x" - 3x- 4)cos3x.

3. Haiitu auddepennuans mepBOro M BTOPOrO MOPSAKA JAHHBIX (YHKIMH ) W apryMeHTa X,
rnoJjaras: a) X — HE3aBUCUMOM TIEPEMEHHOM;

0) x — 3aBUCHMOI TIEPEMEHHOM apryMeHTa t,
eciu
a) y =In(2x +5),
i3cosy+y° =x,
6) i
11X =cigt.

4. UVcnonw3ys npasuina Jlonurans-bepHyiuin, BBIYUCINUTD IPEE

lim Incosx
@0 [y - sin® x

5. Pa3noxuTh QYHKIMIO y =sinX IO CTEHEHSAM X JI0 WIEHa C X~ .

Equation.DSMT4 .

6. VccrnenoBaTh M MOCTPOUTH €€ Tpaduk GyHKIUH

x*-9x+18
y=———= -
X

IIpakTHyeckHe 3aHATHA pa3aena 7 1o TemMe
«Heonpeoenennwtii unmezpan pynkyuu 00HOI nepemeHHon»

IIpumepnvie sapuarnmvl munoguix 3a0ay.

Berancnuts unterpanst: (J4x + 7) cos 3xdx.

2P +T7x 4+ 7x+9
) 0o ;
(x"+x+D(x" +x+2)

4) NUERED dx.,

x” A x’

. dx
5) 0—5

- 3cosx

IIpakTHyeckue 3aHATHSA pa3jiesa 8 mo Teme
«Onpedenenusvtit unmezpan GyHKyuu 00HOI NEPEMEHHOI

IIpumepnvie sapuanmsi Munosvix 3a0auy.:

1. BbIUKCIUTH ONpeIeTIEHHbIE HHTETPAJIBI:



2arctg(1/2)

. (1- sinx)dx

cosx(1+cosx)’

0
3

OQBx- x*)sin 2x dx,

p/4

‘(x> +Inx?)dx

1 X ’

2‘ ;—: dx

o T
0 (2+x)V4- x°
' arcsin® x &

0 Vl' X2

+¥

Berauciuth HecOOCTBeHHbIE HHTErpa (Y2 - 3x)e **dkx.
0
+¥
. X

COS
OHpeI[eJ'H/ITB CXOANMOCTb HeCO6CTBeHHOFO HHTCTpajia 057301)(
o NX(x” +1)

Bbrancnute miomans GUrypbl, OrpaHH4eHHON JIUHUSAMU Y :\/gxz; y =4- x°.
BBIYUCINMTS JUIMHY JYTH KPUBOM y =2x- X~ , OpaHUIEHHON KPUBOH y =X .
BbI4UCIMTL 00BeM (DUTYPBI, HOTy4EHHOM BpalleHHeM KPHBOH y =2x - x° BOKpYT:

1) ocu OX, 2) ocu OV.
BeraucianTts 00beM AIUTHTICOUIA C TIOTYOCSIMH a, b | C.

IIpakTHyeckue 3aHATHA pa3iesa 9 mo teme
«Aupghepenyuanvrnoe ucuucnenue ynkyui
HECKOIbKUX 0elicm8UMenbHbIX NEPEMEHHBIX

IIpumepuvie sapuarnmvl munogulx 3a0ay.

1.

®ynkuus  z 3aJaHa  ypaBHeHMEM x° +23° +z° - 3xyz- 2y+3 =0Equation.3 . Haiitu
2

E, E, T Equation.3 .

™ v "

Paznoxutes ¢yskmuio f(x,y) =e’ sin y Equation3 1o Qopmyne MakiopeHa 10 4JIEHOB 3-TO
MOPSIIKA BKIIFOYUTEITHHO.

Haiitu sxkctpemym Qynkuuu U = (x + y)2 + (y - 3)2 + (2 - 2)2 +3z.

Haiitu skctpemyM dynkimu U =6xy - y°x - 4xy- 5y - 1 Equation.3 npu ycioBuu x + y =1.

IIpakTnyeckue 3anaTHA pa3gesaa 10 mo teme
«Kpammnwvie unmezpaior»

IIpumepnvie sapuarnmvl munoguix 3a0ay.



Beraueonts () vdx dy , Tie o6nacts S

S
1) orpanudena npsmoit y =x - 4 mapabosnoit y2 =2x,
2) NpAMOYTOJBHMK, OrpaHuueHHbIH mpameivu X =0, X =a, y =0, y =b.

Berunenute @ycdxdydz, tae V- TpeyronbHas NMUpaMHa, OTPAHMYEHHAs IUIOCKOCTBIO L :
S

2x- y+z =4 ¥ IIOCKOCTSIMHU KOOPJINHAT.

“ln (xz + y2 ) 5 5

Beraucmuts  (y—5———=dxdy , TA€ S - KOIBIO MEXIy OKpyXHOCTAMH X  + )~ =I,
s Xty

x*+yt =e’.

Beruucnurs C‘@‘i2x+3 y- z)dV, rae V- TpexrpaHHas Ipu3Ma, OTPaHUYEHHAS IUIOCKOCTAMM
Vv

z=a,x=0,z=0, y=0,x+y=>b (a>0,b>0).

[lepexoast K TONSIPHBIM KOOpAMHATAM, HAWTH IUJIOMIA[b, OTPAHUYCHHYIO OKPYKHOCTSIMHU

x*+y” =2x, x’ +y’ =4x nnpamMeimu y =x, y =0.

Boluncnuth 06beM Tena V. orpanumuenHoro cdepoit x> +)° +z° =4 u mnapaGonouaoM

2 2
x +y” =3z.
Boeruncnuth B chepuuecknx KoopauHaTaxX TPOWHON MHTerpal (‘mxz +y* +z7)dxdydz , tne V -
Vv

map x° +y> +z° £R”.

Haiitn oTHOCHTENHHO Hadana KOOPJMHAT MOMEHT WHEPIUH OJHOPOJHOTO Tela, OrpaHHYEHHOTO

IIOBEPXHOCTBIO cepbl x° +)y° +z° =2 U KoHyca x +)° =z° (23 0) (BHYTIpeHHEro IO

OTHOUIEHUIO K KOHYCY).

IIpakTnyeckue 3anaTHA pa3gesaa 11 mo teme

«Yucnoevle u pynkyuonanvHovle paovt»

IIpumepnvie sapuanmvl munogulx 3a0ay.

1.

s 2"n!

P

n

HccnenoBaTh Ha CXOAUMOCTb PSJT
n=l
2 P
HccenenoBaTh Ha CXOOUMOCTD Pl g n’ arctg 3— .
n= n

n p
¥ (-1)'tg $
UccrenoBats Ha CXOAMMOCTD P g _ N7

n=l VSI’Z' 1
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IIpakTnyeckue 3anaTHA pa3aeaam 12 mo reme
«QOobiKHOGEeHHbIE QU pepenyuanvhvle ypasnenus 120 nopaoxkay

IIpumepnvie sapuanmsl Munosvix 3a0auy.:
1. Pemmwrts ypaBHEHHS:

+y+1
1) y¢:L’
x-y+3

2) yb+xy =4(x +1)e".
5) xdx- ydy =yx’dy - xy’dx
2. Pemnts 3agauy Komn xy¢+ y- ¢' =0; y(a) =b.

IIpakTnyeckue 3anaTHA pa3aeaam 13 mo reme
«QOoviknosennvie oughpepenyuanvnovie ypasuenus eviue 120 nopaoka»

IIpumepnvie sapuanmvl munoguix 3a0ay.
1. Peuuts ypaBHEeHHUS:

1) y¢- 2y¢- 3y =tgx,
2) y¢+3y¢+2y =4x’¢".
3) y&=yén y¢ y(0) =0, y&0)=I.

2. PemuTh OIHOPOJIHYIO CUCTEMY YPaBHEHHI
i ye=-Tx+3y

|
fx¢=5x-y.

THmoBbIE TECTOBBIE 3aJaHUSA

Paznen 1 (1 cemectp).

1. Onpenenurens 3 -2 paBeH
1 -5
1)-17
2)-13
3)13
4)17

2. Ecim k onemMeHTaM KakoH-TMOO CTpPOKM WM crosnlua npuOaBUTh IPOU3BENIEHUE
COOTBETCTBYIOIIUX 3JIEMEHTOB JPYTrOi CTPOKHU WJIK CTOJIOIA HA TOCTOSTHHBIA MHOKUTEINb, TO:
1) 3nauenue onpenenurens OyaeT yMHOXKEHO HA TTOCTOSIHHBIA MHOXHUTEIb
2) Onpenenurens OyaeT npeoOpa3oBaH B MUHOP
3) 3HaueHue ONpPENEIUTENS HE U3MEHUTCS
4) Hu onH U3 npeaplIyliiX OTBETOB HE BEPEH

3. lnaroHasibHOI Ha3bIBAE€TCS MaTpULA, Y KOTOPOH
1) Bce a71IeMeHTHI BHE TJIaBHOW JTUArOHANIA PaBHBI HYJTIO
2) BCe JIEMEHTHI TJIABHOM JAMaroHa Il paBHBI HYJTIO
3) Bce JIeMEeHTHI Ha TJIaBHOW M TOOOYHOM TUATOHAJISAX PABHBI HYJTIO
4) Bce AJIEeMEHTHI EPBOM CTPOKH PaBHBI HYIIO

4. Kakoe CBOMCTBO HE SIBISIETCA CBOWCTBOM CYMMBI MaTpPHII:



1) KOMMYTaTUBHOCTb
2) HappaTUBHOCTH
3) accoImaTuBHOCTh
4) mucTpuOYTUBHOCTD
S. Panr mMatpunel @ 4 6 -28 paBeH....
1 8 3 -1g
B otBet 3anummure yncio
6. Uemy paBeH mnpezen
. 2x+3
lim D T
x®03x“ +5
7. llepeMHOXaTh MOKHO MATPHIIbI:
1) mroboro pa3mepa;
2) TONBKO KBaJIpaTHBIE MATPUIIBL;
3) TONBKO €AMHUYHBIE MATPUIIBL,

4) TONBKO JUArOHAJIbHBIE MATPUIIBL;

5) MarpuIpl Takue, 4TO JICBBI COMHOXHUTEIh UMEET CTOIBKO CTOJIOIIOB, CKOJIBKO CTPOK Y TIPABOTO

COMHOXHTETIS.
8. KBangparnas maTpuna ¢ HyJI€eBOM CTPOKON UMEET ONPEAEIUTENb PABHBIN:
1) -I;

2) 1y
3) 5;
4) 7
5) 0.

9. Cucrema JIMHENHBIX YPAaBHEHUI UMEET PEILICHUE TOT'/1a U TOJIBKO TOI1a, KOrja:
paHT MaTpUILIbI CUCTEMBI OOJIBLIE paHTa PacIIMPEHHON MaTPHULIbI CUCTEMBI;

paHT MaTpUILIBI CUCTEMBI OOJIbIIIE paHTa pacIliMPEeHHON MaTPHULIbI CUCTEMBI Ha 2;
PaHT MaTpPUIIbI CUCTEMBI MEHBIIE PAHra PACIIMPEHHON MaTPUIIbI CUCTEMBI Ha 1;
paHT MaTpUILIBI CUCTEMBI MEHBIIE PAHTra PAaCIIUPEHHON MATPULIBI CUCTEMBI,

©po o

paHr MaTPHUILIbI CUCTEMBI PaBEH PaHTy PACIIUPEHHON MATPHUIbI CUCTEMBI
10. Tpu BekTOpa KOMILJIaHAPHBI TOT/Ia ¥ TOJIBKO TOTJa, KOT/Ia:

UX BEKTOPHOE ITPOU3BEAECHUE PABHO HYJIIO;

KOI'JIa OHM JIEKAT Ha MEPECEKAIOIINXCSl INIOCKOCTSAX;

KOTI'JIa MX JBOMHOE BEKTOPHOE IPOU3BEIACHHUE PABHO TPEM;

UX CKaJIIPHOE MPOU3BEIEHNE PABHO HYJIIO;

R

X CMCIIaHHOC IMPOU3BCACHUC PaBHO HYJIIO.
. sin(x-2)
lim ==

11. Beruucnuthb
X—00

a)l; 6)—1; B)O; T)o0; 1) HE CyIMECTBYET

12. UzBectHO, uTo mipu x — 0 ax) 1 P(x) — OECKOHEYHO MaJIbIC H —lim%
x—0

U3 CIEeAYIOUIUX YTBEPXKACHUN BepHO mpu x — 07
a) a(x) ~ Bx);
0) a(x) Oomee BBICOKOTO MOPSIIKA MAJIOCTH, YeM P(x);
B) 0i(x) Ooyiee HM3KOTO MOPSAKA MAJIOCTH, YeM P(x);
r) ox) 1 B(x) OTHOTO MOPSIAKA MAJIOCTH.
13. [Ipu x — 1 yka3ats BCE BepHble yTBEpKICHHUS:
a) sin x ~ x;
0)sin(x—1)~(x—1);
B) sin(x + 1) ~ (x + 1);
r) sin(1/x) ~ (1/x).
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14. Ha pucynke nzobpaxkeH rpaduk pynkmuu y=f(x), Torga npousBoaHas 371o ...
a) TK/MK; 6) NK/MK; B)NK; r)MK/TK; 1) MN/MK; e) MN.
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15. Yxaxure BCE Bepnble yTBepxkaeHus: eciu GyHkuus nudpdepeHnupyemMa B HEKOTOPOH TOUKe,
TO B 3TOU TOYKE ...
a) QyHKIIUS HE OIpeIeTieHa;
0) MOXXHO MPOBECTH KacaTeJIbHYIO K TpaduKy QyHKITNH;
B) HEJb3s MPOBECTHU KacaTeNbHYIO K rpaduky QyHKUINY;
T') GyHKIMS HENpPEPhIBHA,
1) QYHKIHMS UMEET IKCTPEMYM.

16. Yka3aTb TOUKH, B KOTOPBIX (PyHKIHS, N300paskeHHAast HA pUCYHKE, IMEET MaKCUMYyM
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17. Ina muddepenuupyemoit GyHKIHHM f(X) W3 MPUBEACHHBIX YCIOBUH BBIOpPATh JOCTATOYHOE
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YCIIOBHE BBIITYKJIOCTH (BBITYKJIOCTH BBEPX):
a) f'(x)>0;
0) /(x)<0;
B) /7(x)>0;
0 £ (x)<0;
1) f'(x)=0;
e) f”(x)=0.
18. OyHkimsa y = x3+x
a) Bo3pactaet Ha ( — oo; 0), yosiBaeT Ha (0; +o0);
0) yobiBaeT Ha ( — o0; 0), Bo3pacraeT Ha (0; +0);
B) BCIOJly YOBIBAeT;
') BCIOJly BO3pacTaeT;
1) Ipyroi OTBET

19. Ckonbko TOYEK Tiepernda nMeeT QyHKITHUS ) = x4 + 4x?
a) HU OJTHOM;
0) onny;
B) IIBE;
T) TpH;
1) OonbIe Tpex
20. Eciu ¢ynkmus y(x) HenpepbiBHA Ha [a;b], nuddepenuupyema Ha (a;b) u y(a) = y(b), To Ha
(a;b) MOXXHO HaWTH XOTS OBl OIHY TOUYKY, B KOTOPOIi:



a) (OyHKIMS HE OIpe/ielieHa;
0) npou3BoHAas (PYHKIIMH HE CYIIECTBYET;
B) HEJb3s MMPOBECTHU KacaTeNlbHYIO K rpaduky GyHKINY;
T') IpOM3BOIHAS (PYHKIIMU 0OpaIaeTcst B HOJIb.
21. Kakoii u3 rpagukoB COOTBETCTBYET (DYHKIMH y=f(X), yIOBIeTBOpstomel ycnoBusMm f(x)<0 u

F69>0?

i N N )

a) 0) B)

Pa3znen 2 (2 cemectp)

1. Ecm g ynxumy f(x;y) cnpaseumiso f ' (Xo; yo) = f ', (Xo; o) = 0, TO MOXKHO yTBEPKAaTh, 4TO
A) (x0; yo) — TOUKa SKCTpeMyMa (HyHKIIHNH,
B) (x0; yo) — cTanimonapHas Touka (pyHKINU;
C) (xo; yo) — TOUKa pa3pbiBa QyHKIUH;
D) (xo; yo) — rpaHnyHas TOYKA (YHKITUH.
2. 3HaKonepeMEeHHbIN Psii A0COTOTHO CXOUTCS, €CIIH:
A) 3HakomepeMeHHBIH Pl CXOIUTCSA, a P U3 €r0 A0COMIOTHBIX BETUYUH PACXOIUTCSA
B) 3nakonepeMeHHbIH Psii CXOAUTCSI BMECTE C PSIJIOM U3 €r0 a0COMIOTHBIX BETMYUH
C) 3nakornepeMeHHBIHN psJT PaCXOIUTCS, a PAJT U3 €r0 a0COTIOTHBIX BEIMYUH CXOTUTCS
D) Cxoautes psifi U3 €ero aOCOMIOTHBIX BEIMYUH
3. Boibepute ouH win HECKONIbKO 0TBeTOB: Popmyna HeioTona-JleiiOnuia nmeer BU:
A) [ O [af (Qdx =F(a) - Fb)
B) [ () [af(0d=F(®)-F@
Of OfafGid=F@-fb)
D) [ () [afC0dx=f®) - fla)
4. UTo MOXHO HAUTH MPHU TTOMOIIU ONPEICTIEHHOTO HHTErpaa;
A) Ilnomans KpUBOJIMHEHHON Tpaneuuu
B) PaGoTy nepeMeHHOM CHITBI
C) Anuny nyru
D) O6wem Tena BpamieHus
5) Ilepumetp maockoit purypsl
5. Jlns uHTETpUpOBaHUS UPPAIIMOHATBHBIX (DYHKIIHIA, COEPKAIINX BBIPAXKCHHS BHIA

\/ \/ ax? + bx + ¢, e rae a<0, ¢>0 PUMEHSIFOTCS
A) Iloacranoska Ditnepa I-ro poxa
B) Iloacranoska Ditnepa II-ro poxa
C) I-as noncranoBka YeOnimeBa
D) II-as noacranoBka YeOsbimieBa
6. OyHKIIMS HECKOJIBKUX TIEPEMEHHBIX sBIIsIeTCs qudPepeHmpyemMoit, eciu
A) cyuiecTByeT NOJTHOE MpHpalieHne QyHKIN;
B) cymectByet monusbii nuddepennman GyHKIum;
C) byHKIMS HEMPEpHIBHA IO BCEM apryMEeHTaM;
D) gacTHas mpou3BoAHAS 110 OJJHON U3 MEPEMEHHBIX PaBHA HYIIIO;
E) wacthas mpousBoaHAs 1O OJTHOW U3 TIEPEMEHHBIX HE CYIECTBYET.



7. Ecnu ¢pynkuus F(x) — nepBooOpasnas pyukuuu f(x), To:
a) mpousBojHas pyHkuuu F(x) paBHa ¢pynkumu f(x);
b) mpousBoanas ¢pynkuuu f(x) paBHa pynkuuu F(x);
c¢) uaterpan pynkmun F(x) paBaa pynkunu f(x);
d) unTerpan ¢pynkuuu f(x) paBHa pynkuun F(x).
8. Eciu mnotHocts f = Xx+y+z, TO Macca mnupamMuibl, OrpPaHUYEHHONW KOOPAMHATHBIMHU
IUIOCKOCTSIMH U IUIOCKOCTBIO X+y+z =4, onpeaensercs GopMyJIou:

A)f f fﬁdxfédyfé(x+y+z)dz
- 4-x—

B[ [ ffgdxfgxdyfoxy(x+y+z)dz

4 4- 4-x-y
of J | Jodxfqdy [y 4dz

4 4 4
D) [ JJ oxdxH gydy + [z
B[ [fifiif s
9. MeToJ MHTErpUPOBAaHUS, TIPU KOTOPOM YacTh MOJBIHTETPATLHOW (DYHKIIMM 3aMEHSETCS Ha

HOBYIO TIEPEMEHHYI0, HA3bIBACTCS METO/IOM:
A) 3aMeHBbI TepeMeHHOH (T10ACTaHOBKH)
B) HemocpeacTBeHHOTO HHTETPUPOBAHUS
C) Buaecenue non 31ak quddepennnana

D) Yactuunoro npeoOpa3oBaHus
10. Haitrn~ @'Yx), ecnn () ®fx) = [§sin (t?)dt
Ay 2xfin()?)
B) 2xc@s Oxz)
O dn()’)
D) s()?)
11. Ecniu gynknus f(x) onpeneneHa Ha MpoMexyTke [a,+00) W MHTerpupyemMa Ha [a, A] mpu A>a,
TO UHTEerpai oT pyHkuuu f(X) Ha mpomexkyTKe [a,+00) Ha3bIBAETCS:
A) HECOOCTBEHHBIM MHTETpaIOM I-T0 pona
B) HecoO6cTBeHHBIM MHTETrpanom I1-ro pona
C) unTerpanom ot GyHKIMU Ha OECKOHEYHOM MPOMEXKYTKE
D) unTerpasoM ot HeOrpaHMYEHHOHN (PYHKIIMM HA KOHEYHOM IPOMEKYTKE
12. Cpenu Bcex mepeunciieHHbIX (GYHKINH yKa3aTh (QYHKIIHIO, KOTOpast SBJISIETCS IEPBOOOPA3HOM
i QYHKIMK y=InX:

a) 1/x;
b) xIn(x)+3;
¢) xIn(x)-x;
d) xIn(x)+x.
13. [Mocne 3amenbl = s x) WHTETrpa f B f gtg?‘xdx MIPUMET BHI:

v V2 "

2 t
A [ DT
v V2

B  foaenY
O J -faspy
D  fa+pT

14. JInst BBIYMCIICHUS] HHTETpajia f f sin3xcos?xdx MIPUMEHSIETCS 3aMEeHa:



A)t =cosx

B) t =sinx

O)t= cos2x

D) t =sin’x

15. Ecim juist n-ro snemenTa psijga Y, i a, lima,=0, To

n—00

A) Psan cxonutcst

B) Psin pacxonures

C) Psan moxeT cxoauTcst

D) IloBenenue psija HE ONPEIENIEHO

16. B kakoii cucTteMe KOOpPJIMHAT TPH BBIYUCICHUM JIBOMHOTO HMHTErpajia 3JIEMEHT IUIOMIAIN
dS=rdrdyp

A) B 1ekapTOBOi

B) B unnunapuueckoit

C) B chepuueckoit

D) B nonsipHoit

E) B rapmonunueckoit

17. K meronam unterpupoBanus He oTHocATCS:

A) MeTOI MOACTAaHOBKHU

B) MeTon uHTErprpOoBaHus MO YacTIAM

C) meToa MaTeMaTU4eCcKO WHAYKIIMH

D) meton HeonpeaeneHHbIX KO HUITUESHTOB

18. Eciu uist n-ro 4jieHa 1mojaoXuTeabHOro psaa », Y, a, BHIIOJHEHO \/_ lim % =D, to

n—-00

PSLIT CXOIUTCSI TIPH
A) D>0
B) D<0
C) D=1
D) nmro6om D
19. BBIYHCINTD KOMILICKCHOE urcio 8i — (7 + 2i)?

A) - 49 — 6
B) — 45 — 32i
C) - 45 + 8i
D) — 45 — 20i

20. Kakue [ocTarouHble MPU3HAKK  MCHOJB3YIOT JJIsl  ONpEACNIEHUS  CXOAUMOCTHU
3HAKOTIEPEMEHHBIX PSAJIOB:

A) Ipuznak Komm

B) [Ipusnak Jleitoauma

C) Ilpuznak Jlanambepa

D) [IpusHak cpaBHEeHUs

E) IIpusnak Beiiepmrpacca

Paznen 3 (3 cemectp).

1. Cpes mepedmcieHHbIX i depeHnaTbHbIX ypaBHEH it YKaKHTe OTHOPOTHOE yPABHEHHE:
1) 2xyy’ —y?>+x2=0
2) y’ —ycosx =0
3) xy’ =y(1 + Iny + Inx)



4) xy" =yr

2. luddepennmaibHOe ypaBHEHUE —— d’; — (3x = 2)dy = 0 B pe3ynbTaTe pa3aeiaeHus
cos“y

TIEPEMEHHBIX CBOJUTCS K YPABHEHHUIO

dx  _ 2
1) ) Gra) = €08 ydy

dx  _ 2
D) Y Gy = Cos ydy
3) —  E=y8x-2)dy

cos“y

4H— & =—pBx-2)dy

cos“y

3. JuddepeHunanbHbIM ypaBHEHHEM HA3bIBACTCS ypaBHEHHWE, CBSI3BIBAIOIICE MEXIY COOOM
UCKOMYI0 (pyHKIMU y U €€ ... win qudepeHmrans.
1) uaTerpan
2) npou3BOJHbBIE
3) 3HaueHust PyHKLIUHU
4) HE3aBUCUMYIO MIEPEMEHHYIO
4. JIns penieHus: Kakux ypaBHEHUI PUMEHSIETCS 3aMeHa Z=y/X:
a) TUHEIHbIE YpaBHEHUS;
b) omHOpOAHBIC YpAaBHEHUS;
C) YPaBHEHHS C Pa3ICISIONIMMHUCS TIEPEMEHHBIMH;
d) ypaBHeHUs B MONTHBIX AU depeHInagax.
5. O0bikHOBeHHOE MU hepeHIInaIbHOE YpaBHEHHE TIEPBOTO MOPSAKA UMEET BH/I:
1) F(x,y)=0
2)F(y,))=0
3)F(x»,)=0
Dy =fxy)
6. YpaBHeHUe, CBA3bIBAIOIIEE HEM3BECTHYIO (DYHKLHUIO U €€ MPOU3BOJHbIE WK IuddepeHaibl
Ha3bIBACTCS:
1) aHaUTHYECKUM
2) anreOpandecKuM
3) nudpdepeHnuanbHBIM
4) nuHEeWHbIM
7. YkaxuTe BHA 4YaCTHOrO peuieHus aupdepeHnuanbHoro ypapHeHust Y + piys + poy = 2xe”
C  TOCTOSIHHBIMM  KOd((UIIMEeHTaMH,  €CIM  H3BECTHBl  KOPHH  XapaKTEPUCTUYECKOIO
ypaBuenus k;=1, k,=1
)y=Ax+B
2) y = x*(Ax + B)e*
3) y = (Ax? + Bx + C)e*
4) y = x(Ax + B)e*
5) y = (Ax + B)e*
8. Cpenu mepeuncneHubix AuddepeHnanbHbIX YpaBHEHUN YKKHUTE JTUHEHHBIC OJHOPOJHBIC C
MOCTOSTHHBIMH KO3(pUITMEHTaMU
1) y"+10y'+25y=0
2) y"=y'+2y
3) y"+xy'+y=0
4) y"+10y'+25y=5
9. 13 mepeuncieHHBIX cuUCTeM Au(QepeHIrnanbHbIX YpPaBHEHUH HaWIUTE COOTBETCTBYIOIIEE
XapakTtepucTiieckomy k% —3k +2 =0



| i
y =x+y
/
2){ A
y =y-2x
3){ [x’:l—xz—yz
y =2xy
4){ [x’=5x+2y—3
y =7x+y+el
10. Vpasuenne (k—1)? =0 sBnsercs XapaKTEpHCTHUYECKHM ypaBHEHHEM IH(depeHINaNbHOro
YPaBHEHUS:
Dy"+2yr+y =0
)y -2yr+y =0

3)y"-2yr-1=0
4Hy'-2yr+1=0
11. MakcuMasibHBIN TOPSIIOK TPOU3BOIHOM, BXO/IAIIECH B ypaBHEHHE BTOPOTO MOPSIAKA PABEH:
a)l;
b)2;
c)3;
d)4.
12. VxaxwuTe oOiiee pemienne ypasuenus y'"-9y=0:
a) Aexp(-3x)+Bexp(3x);
b) Aexp(-3x)+Bxexp(3x);
¢) Axexp(-3x)+Bexp(3x);
d) Acos(3x)+Bsin(3x).
13. Cpenu mnepeuncieHHbIX AuddepeHnanbHbIX ypaBHeHHH ykaxure BCE nunelinble
HEOJIHOPOJHBIE YPaBHEHMUSL:
a) y"+10y'+25y=0;
b) y"+xy'=y;
c) y"tyy'=5x;
d) y"-2y'+5y=10.
14. JluneitHpIM  OMHOPOIHBIM UM (PEpEeHIMATBHBIM ~ YpaBHEHHEM BTOPOTO TMOPSIKAa C
MOCTOSTHHBIMU KO3 (UIIMEHTAMH Ha3bIBAETCSl YpPaBHEHUE BUJA ...
Dy"+py +qy=0,rnepuq—nepemeHHbIE
2)y"+py' +qy=1,rnepuq— noCcTrosHHbIE
3)y"+py' +qy=0,rnepuq— noCTOSHHbIE
4)y"+py' +qy=1,raepuq-—nepeMeHHbIE
15. Bepho nu yrBepxkaenue: Cucrema pyHkuuii 1, 2x, exp(3x) TuHEHO He3aBUCHMAS.
Bribepute ouH OTBeT:
1) Bepno
2) HesepHo
16. U3 nepeuncieHHbIX cucteM AudQepeHnanbHbIX YpaBHEHUN OTHOPOAHBIMU CHCTEMaMU
SIBIIIFOTCS ...

x/ =2x
1){ {y’=x+y

X' =y-x
o bl
y =y-—-2x



xlzl_xz_Z
U
y' =2xy

5 x" =5x+2y-3
y =7x+y+el
17. Kopau k; u ky, XapakTepUCTHYECKOTO YpaBHECHHUS JCHCTBUTEIbHbIC W paBHble: ki =k, =
k (D=0). B sTom ciydae o0liee peleHne HCXOAHOTO YpaBHEHH s OyIeT UIMETh BHJL:
1) y=Cqe™ + Cypek™, rne Cy, Cy — const
2)y= C1e" + Cy, te Cq, C, — const
3) y =Cy + Cpe™, rue Cy, C, — const
4) y= Clekx + C2xekx, Tac Cl’ Cz — const.

5.2.2 TUnoBble KOHTPOJbHbIE 3afaHNA UK UHbIe MaTepuarnbl, Heo6xoauMble
ANA OUEHKU 3HaHUW, YMEHUWU, HaBbIKOB U (UNIN) OnbiTa B XoA4e NMPOMEeXyTO4YHOM
aTTecTtauum no AUCLUMUNIINHE

@dopma NpoBeeHUs NPOMEKYTOUHONW aTTeCTallMu M0 JUCLUUIUIMHE: 3K3aMeH (1, 2, 3 cemecTps)
MPOBOANUTCS B YCTHO-MHMCBMEHHOH ¢opMe MO 3K3aMEHAlMOHHBIM OuiieTaM, TaKXKe YUYUTBHIBAIOTCS
pe3yNbTaThl TEKyIIeH ycrneBaeMocTH (TecT, PI'P, oTdeT mo mpakTHuecKuM 3aHATHSM, COOECeIOBaHUE T10
TEOpPUU Ha MPAKTUUECKUX 3aHATUAX U JIEKLIUAX ).

KoMmnuieKT TUIOBBIX 3aJaHUI 1JIs1 pacyeTHO-Tpaduyeckoii padoTsbl

1 cemecTp

3ananue 1. HailTi 3HaYeHHE MHOTOYIECHA f(x) =-4x” +3x- 2 OT MaTpPHIIbI

_al 0g,
&2 1g
3ananue 2. Pemuth cucteMy ypaBHEHHUH:

A

a) no nipaBuity Kpamepa;

0) metonom ["aycca;

B) C TIOMOIIEIO OOPATHOM MATPHIIHI.
3x, +6x, - x; =-2,

2x

-2x,+2x; =- 1.

i-
:’ - 3x, +x;, =1,
P
3amanue 3. HaliTu oO1iee pemieHne cucTeMbl ypaBHEHUH:
13x, - 6x; +x, =1,
:’-xl +2x, - x, +x, =3,
}4)6l +x, +x;- x, =0.
u v i wu

3amanue 4. B cucreme BEKTOpOB a,(1,0,1), a,(-5,1,- 4), a;(5,1,6), a, (1,- 2, - 1) BeLEEnMTH
0a3uc 1 BBIPA3UTh YE€PE3 HETO OCTAbHBIE BEKTOPBI CUCTEMBI.

3ananue 5. Pemuth rpaduuecku cuctemy ypaBHeHUi. OnpeaenuTs yriioBbie KO3 OUIIMEHTHI U

B3aUMHOC paCIIOJIOKCHUC TTPAMBIX.
| x+4y =3

I :

fdx- 2y =3

AN



3ananue 6. Jlanbl koopauHatel BepiuH nupamuisl 41(0,0,0), A»(3,-2,1), A3(1,4,0), 44(5,2,3).
Hairtu:
a) yron Mexay peopamu 4,14, u A1 Aq;
0) momans rpanu 414,A4s;
B) 00bEM NMUPaMU/IbI;
') ypaBHEHUE IPSIMOH A 1 A4;
1) YpPaBHEHHE TIIOCKOCTH A1A4,A3;
€) yros Mexay peopom 4144 u rpanbio A1A4,A43;
’K) YpaBHEHHE BBICOTHI, OMYIIIEHHON U3 BEPIIUHBI A4 Ha TpaHb A14,A;3.
3ananue 7. I MHOXECTB

A=[4,6,8)> B=[4,56], C=[2,3,4] Haiiru:
a) D=A41 BUC)\(BI C)g
6) E=g(41 B)U(41 C)g g1 B)I (41 C)g

3ananue 8. BolunucauTh npeneiibl

a) lim 2n+3 . 0) lim (2x° +1)(7x* - 5)’ B) lim xz +2x-8 ,
"®¥ -5 ¥ (2x° - 8)(3x” - 1) ®-4 32 4 y- 12
“- ‘ _In(1+4 ot
D lim——— A lim SN2 o) i U)oy @, 3 0
@ 2x° - x-1 x®0 g1n 6x x®0 tgzx IRY 5x-5 @

3ananue 9. Haiiti Touku paspbiBa QYHKIMU U OIPEIEIUTEL X XapaKTep
icosx, x£p/2,
|
y=i0, p[2£x<p,
e /2, x3p.

3amganue 10. Beraucaute npou3BoaHbIe PYHKITUH
2
a) y =2x"- 5+—+In5x>
X

6))):2x2+7x,
3x*-5
B) y =In(ctgx) >".
3amganue 11. BeraucauTs npees, mpuMeHsist mpasuia Jlomuraist

sin2x
3

lim
x®0 6x - X
3amanue 12. VccnenoBath QyHKIIMIO U TOCTPOUTH €€ Tpaduk
2
_Xx"-x-6

Y __<x- 1)2

2 cemecTp
Ne 1. HEOITPEJIEJIEHHBIM MHTEI'PAJT
3ananue. Haittu unterpan

1) d\4x4 +7 +sin2x )dx

2) d3x +5 )cos 6xdx

3) . 14x-5
x+2)(x-6

dx



4) X’ +6x* +14x+10
O —dx
(x+1)(x+2)
5) C-AxT +5x+1 N
P
(x- 9)(x* +5)
6) dx

O5cosx- 3

7) (‘yos10 xsin xdx

8) (yosxcos3xdx

9) J10x’ +18x° - 13x- 5
x* - 6x-12
10) dx
o)

J(2x+5) +42x+5

dx

Ne 2. OTIPEJEJIEHHBII MHTEIPAJ

3ananue 1. Beraucauts uHTErpai

1) 0&2)63 - 5x+4>dx
-4

2
2) ‘dx2 +3x +1)sin4xdx
1

p
(‘)sin xsin 2xdx
p/2
4) 3‘ xzdx

oA x+1

5) P2 sinx

O————d

o (I+sin x)*

3ananue 2. BeiuucinTh HeCOOCTBEHHBIN HHTETpas

3)

L3
O—— &
0 I- x
3ananue 3. BeraucauTh miomanap GUrypbl, OrpaHUYCHHON 3aJaHHBIMU JTHHUSMU
y=x*-12x+32, y=0

3ananue 4. BerauciuTh miomaas GUrypsl OrpaHi4eHHON 3aJaHHBIMH JTMHUSMHU

y2 =4y, y2 :x3

3aganue 5. BlUUCIUTh IJIMHY IyTH KPUBOM
y=l-In(x*-1), 3£x£4
3ananue 6. Beruuciuth 00beM Tea, OrpaHudeHHOT0 TOBEPXHOCTAMU

>y y

%+——l,z=—,z =0(y%0)

25 NG

Ne 3. ©YHKIMA MHOI'MX ITIEPEMEHHbBIX

3amanue 1. Haittu nmpousBoanyto ckanspaoro moist U(x,y,z) B Touke M 10 HampaBlIEHUIO BEKTOpa

U=y +49- 22, 1=-2i+2j-k M(1,1,0)



3ananue 2. Haiitu yroa Mexay rpaeHTaMu cKaaspHbIx noseit U(x,y,z) u V(x,y,z) B Touke M.
=2x7 - - 64222, U= . M 1 (
J‘ oz €3

3amanue 3. Haiitu skctpemym dyukuun U(x,y,z)
U=Cv+z-x)2-£-yz+2y2+2x .
2 Equation.3
3ananue 4. HaliTu ycOBHBIN 3KCcTpeMyM (PyHKIIMY IIPU 3alaHHOM YCJIOBUU
IIPU YCIOBUU X +y =4

_ 2 2
U=-x"+y"+)x+3x Equation.DSMT4 >

Ne 4. KPATHBIE MHTEI'PAJIBI

3ananue 1. I3MeHUTh NOPSAI0K MHTErPUPOBAHNUS

0 0
3ananue 2. BplunciauTh JBOMHON MHTErpa

1 x? 2 2-x
Ol Of dv + oyl Of dy-
0 ! Equation.3

O§x y + 4y4 (—):dxdy;
e Equation.3

D:x =1,y =x", y =% Equation.3
3aganue 3. BbIYMCIUTH TPOHHON MHTETpas

5

x =0,y =0,z =0. Equation.3
3ananue 4. Haliaure rutomans GUrypsl, OrpaHHYeHHON TaHHBIMU JIMHUAMHI

— 2 — 2
y=v6- 2,y =J6- ¥6- x *Equation.3

- - >
3amanue 5. Haligute 00BbeM Tena, 3a1aHHOTO OTPaHUYMBAIOIIMMU €TI0 TTIOBEPXHOCTIMHU

y :V15x,y :JEX9
z=0,z Z\/E(l + ‘/;)EquationB

Ne 5 Pangl
3amanue 1. MccaenoBarh Ha CXOAMMOCTh U a0COIFOTHYIO CXOJIUMOCTD PSIIbI

2 4 6 8
— ...}

DI
0 17

R AT
3ananue 2. Beraucauts cymmy psaa

l + l + l +
1-3.5 357 579

3amanue 3. Haiftu 06;1acTh CXOAMMOCTH psizia




YL x-3)
p=1 (n" -+ ])
Bananue 4. Pa3noxkuth GpyHKIUIO B psig Telopa o CTeneHsIM x:

f(.\'): —.T
2-x-x

3amganue 5. Beraueauts Ye ¢ Tounoctsio 10 0,0001
3anganue 6. B3sB Tpu uieHa pa3iokKeHUs B CTCIICHHOM PSIJl MOIBIHTETPATBHON (PYHKIIHH,

BBIYUCINUTD
05

I xarctgx dx,

n

OueHuTh MOrPenIHOCTh MOJTYYEHHOTO Pe3yJibTaTa.

3 cemecTp

3anmanue 1. Haiftu o6muit maTerpan auddepeHnnanbHoro ypaBHEHHS
1) 2x+xy%)dx- y’dy =0.

2) xpe=yx’ +4y" +y
+2y-

3ananue 2. Haiitu pemenue 3agaun Komm
D) x(x- Dyt+y =x’(2x- 1), »(2)=4.
2) dx+(xcosy+sin2y)dy =0, y(-1) =0.
3) (¢ +y* + Dyt ay =0, y(1) =L

3ananue 3. Haiitu o6muit nuaterpan auddepeHnnanbHOro ypaBHEeHHs
(sinxy + xycos xy)dx + x° cos xydy =0.

3ananue 4. Haiitu o61ee pemenue qudepeHaabHoro ypaBHeHUs
xyW =yt

3ananue 5. Haiitu pemenune 3anaun Komm
ye=2y°, y(0) =1, y40)=0.

3ananue 6. Haiitu o61ee pemenue qudepeHnaibHoro ypaBHeHUs
D) yét- y¢=12x" + 6.
2) yit- 8y¢+16y¢=(1- x)e*.
3) y¢+2y¢+5y =e *cos2x.
4) y@t- 81y¢=162 >’* +81sin9x.

3amanue 7. Halitu pemenue 3agaun Ko

1 p p
¢+ y =———, y(=) =1, —-) =-2.
il \sin’ xcos x 4 2 y‘l(z)

3ananue 8. Pemuth cuctemy nugdepeHuanbHbIX ypaBHEHUH

i dx

w— =2 + ,
'I[dt Y
< dy

| —=4y- x;
idr

x(0) =0, y(0) =L.



Ilepeuens BONPOCOB U 3aaHui 1J1s1 NOATOTOBKH K 3k3ameny (MOIIK-1.1, UOIIK-1.2, MOIIK-1.3,
HOIIK-1.4):

1 cemecTp

Marpuisl 1 1eCTBUS HAJ HUMH.
Meron uckmntouenus [ aycca.
Onpenenurens MaTPUIIBI U €TO0 CBOWCTBA.
Boruncnenue onpenenureneit 2-ro v 3-ro mopsiikos.
Brruucnenue onpenenuTeneil MpoU3BOILHOTO OPAJIKA PA3JIOKEHUEM IO CTPOKE MUITH CTOJIOITY.
Brruncienue onpeaenuTeneil IpoU3BOJbHOTO MOPSAKA.
OO6parnas maTpuIia.
Brruncnenue oOpaTHOM MAaTPHUIIBI C TIOMOIIBIO ONIPEACITUTES.
Brruncnenue o6patHoit matpuisl Mmetogom ["aycca-2KopaaHa.
. Panr Matpunsl.

S I i e

—_ = \O
—_— O

. Pemenue cucrem nnHeNHBIX ypaBHEHUH o npaBuity Kpamepa.

[a—
N

CoBmecTHOCTH cucTteMbl ypaBHeHUH. Teopema Kponekepa-Kanesnnu.

[a—
(98]

Meron I'aycca penienust cucteM JTUHEHHBIX ypaBHEHUH B 0011IeM clTydae.

[a—
o

OpHopoHas cucTeMa JIMHEHHBIX YpaBHEHUH.

[a—
hd

Oob111ee, 4aCTHOE PEILIEHUsI CUCTEMBI.

. JIu"eitHo He3aBUCcHMBIE pelieHusl. DyHIaMeHTaIbHAsA CUCTEMA PEIICHUMN.
. IloHsITHE BEKTOPHOTO MPOCTPAHCTBA U MOIMPOCTPAHCTBA.

. Bekropsl. Oniepanusi HaJy BEKTOpaMHu.

—_ = =
O 00 03 O

. Paznoxenue BexTopa no 6asucy. Koopaunars.

N
e

[ToHsiTHE NTMHEWHOW 3aBUCUMOCTH, HE3aBUCUMOCTH BEKTOPOB.

(\S]
[—

. ba3uc 1 pazMepHOCTb JIMHEWHOTO POCTPAHCTBA

[\
[\

. MI3MeHeHne KoopAMHAT BEKTOpa MPH Mepexojie K HOBOMY 0a3ucy.

N
hee

OpTOroHaJIBHOCTH BEKTOPOB.

)
>

CkanspHoe NMpou3BEeJCHUE BEKTOPOB. ['eOMEeTpHUYECKU CMBICIT CKAJISIPHOTO TPOU3BEACHUS.
. IIpoekuust BeKTOpa Ha BEKTOP.

[Ipoekuuy Ha NOANPOCTPAHCTBA.

Optoronanuzanus ['pama - [muara.

NN NN
% 2R G

OpTOFOHaHBHBIG noAmpoOCTpaHCTBA U OPTOTOHAJIBHBIC JOTIOJIHCHUS.

\®}
\O

. MGTOI[ HaMMCHBIINX KBAJAPaTOB.

w
e

Martpuiel NpOEKTUPOBAHUS.

(8]
[S—

OproronanbHble 0a3ucbl. OpTOroOHAIbHBIE MAaTPUILIBI.

w
N

BektopHoe nmpou3BeieHne BEKTOPOB 1 €ro CBOMCTBA.

CwMmenianHOe IPOU3BEIEHNE BEKTOPOB, €TI0 CBONCTB.

OpHeHTHPOBAHHBII 00bEM.

. AHanMTHYECKasi TeOMETPUS MPSIMBIX U TUIOCKOCTEW B TPEXMEPHOM MIPOCTPAHCTBE.

W W W W
S G ED

. IIpsimas Ha mIOCKOCTH.

(O8]
~

. IIOCKOCTB B MPOCTPAHCTBE.

(%)
[o¢]

. IIpssmas B mpocTpaHCTBE.

%)
\O

. Kpussie BTOpOro nopsiaka.

N
e

[ToBepXHOCTH BTOPOTO MOPSIAKA.

. Meton ceueHnuii.

. IlonsiTHe cOOCTBEHHOTO 3HAYEHUS U COOCTBEHHOTO BEKTOPA.

. KBagpatuunsie popmbl u KkBagpaTudHbie QYyHKIUH.

. IHonoxxutensHO ompesieNieHHbIe KBaApaTHIHbIe PopMbl. KpuTepru moaoKuTenbHON

> b~ b~ A
AW N —

OIPEICTICHHOCTH.



45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

T7.

78.
79.
80.
81.
82.
83.

&4.
85.
86.
87.
88.

[TpuBeneHne KBapaTUUHBIX (PYHKIUI K KAHOHUUECKOMY BHILY.

MeTo OpTOrOHAIBHBIX MPE0Opa30BaHUM.

Meron Jlarpanxa.

MHoxkecTBa.

Omneparuu HaJ MHOXKECTBaMHU.

OToOpakeHnss MHOXKECTB.

CueTHbIE MHOKECTBA.

YucaoBble MHOXKECTBA.

TouHast BepxHsisl U TOYHAS HUOXKHSAS TPaHU YMCIOBOTO MHOKECTBA.

[TonsTre npenena nociue10BaTENIbHOCTH.

EnvHCTBEHHOCTH Npezeia U OrPaHUYEHHOCTh CXOAAIIENCS OCIE10BATEIBHOCTH.

CBoiicTBa CXOIAUIMXCS MOCIEAOBATENBLHOCTEH (T€OpeMbl 00 apu(METHUECKUX OTEPALUAX HAJT
CXOSIIMMUCS NOCIEA0BATEIBHOCTAMH, O IPEIEIBHOM IIEPEX0/IE B HEPABEHCTBE, O MPEIEIbHOM
nepexo/ie B ABOMHOM HEPABEHCTBE).

MOHOTOHHBIE ITOCIIE10BATEIBHOCTH.

Teopema 0 CTArUBarOIKXCS OTPE3KAX.

Teopema bosbiiano - Beliepitpacca.

Yucio e.

Kpurepuii Komm cxoaqumocTy 4Mci0BON OCIEA0BATEIBHOCTH.

@yHKIUN OJHOU NIEPEMEHHOM.

DnemeHTapHble (PYHKLUU.

[Ipenen pyukimm.

OnHocTOpOHHME Mpeebl (PYHKITUH.

Teopemsl o ipenene GyHKITUN.

3amevaresbHbIe MpeJIeIbl.

beckoHeuHO Masible (QyHKIMH.

Teopema o cBs3u npeaena GyHKIMHM 1 OECKOHEYHO MaJloi (QyHKIIHH.

BbeckoneuHo 6onbine QyHKIHH.

Teopema o cBsi3u OECKOHEYHO MaJIOi U OECKOHEYHO OONIBIION (PYHKINH.

[TonsATHE HEMPEPHIBHOCTH (QYHKIIUU B TOUKE.

Teopema 00 apupMeTnyecKkux onepanusx HaJl HEMPEPbIBHBIMU (PYHKIIMSIMHU.

HemnpepsIBHOCTD 271eMEeHTapHBIX (YHKITHA.

Touxu pa3pbiBa QyHKIUH.

CBoiicTBa (yHKIMH, HEPEPBIBHBIX B TOUKE (TEOPEMBI O JOKaIbHON OrpaHUYEHHOCTH HENPEPHIBHOMN
(YHKIMU ¥ TIOCTOSTHCTBE 3HAKa HETIPEPhIBHON (PyHKIUH).

CBoiicTBa (yHKIMH, HETIPEPBHIBHBIX HA OTPE3KE (TeopemMa O HyJie HENPEPhIBHOM (PyHKINH, UMEOIei
pa3Hble 3HaKU Ha KOHLIaXx OTPE3Ka; epBasi U BTopas TeopeMbl BeilepiiTpacca).

PaBHOMepHas HenmpepbIBHOCTD (PyHKIMU U Teopema Kanropa.

HenpepbiBHOCTD C10KHON (QYHKIIUH.

HemnpepsiBHOCTh 00paTHON (HYHKITHH.

[ToHsiTHE TPOU3BOTHOM.

I'eomeTpruecKkuil cMbICT IPOU3BOAHOM.

HuddeperurpyemMocts GyHKIUHU (HEOOXOAUMOE U TOCTATOYHOE YCIOBUS TUDPEpeHIpPyEeMOCTH
(yHKIIMU B TOYKE ¥ T€OpEeMa O HEeTIPEPhIBHOCTU AU(GEepeHIUPYEeMOi (PYHKIIHH).

Juddepenunan pyHkmu.

[Ipon3BoHast CyMMBI, IPOU3BEACHUS U YACTHOTO.

[TponzBoHas CIOKHOM (YHKIIHH.

[TpousBoaHas 06paTHOM GYHKIIUU U TEOMETPUUECKUIA CMBICT TIPOU3BOIHON 00paTHOM (PYHKITHU.

[TpousBoaHas GyHKIMM, 3aJaHHONW IMapaMETPUIECCKHU.



89. Tabnuiua npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHH.

90. IIpousBoansie u aupdHepeHnaibl BHICIIUX TOPSIKOB.

91. Teopema ®Pepma.

92. Teopema Pomts.

93. Teopema Jlarpanxa.

94. Tlpasuna JlonuTans.

95. Teopema Komm.

96. ®opmynsl Teitnopa u Maknopena.

97. Pa3nokeHne HEKOTOPBIX 3JIEMEHTapHBIX QyHKLUH 1o Gpopmyse MakiopeHa.

98. Bozpacranue u yObIBaHuE (PYHKIUHU B TOUKE.

99. Bospacranue u yobiBaHue (PyHKIIMH HA HHTEPBAJIE.

100.JToxanbHBIN SKCTpeMyM (YHKITUH, HEOOXOIUMOE YCIIOBUE JIOKATLHOTO IKCTPEMYMA.
101.ITepBoe u BTOpOE AOCTATOYHBIC YCIOBHS JIOKAILHOT'O SKCTPEMYyMa.
102.HanpapneHue BBITYKIOCTH, IOCTATOYHOE YCIOBHE BBIMTYKJIOCTH rpaduka (GyHKIIH.
103.Touku nepernba, HEOOXOIUMOE yCIIOBUE CYIIIECTBOBAHUS TOUEK Tepernoa.
104.I1epBoe 1 BTOpO€ AOCTATOUHBIE YCIOBUS CYIIECTBOBAHUS TOUKH Ieperuoa.
105.AcumnroTsl rpaduka GyHKIMH, TEOpEMa O CYIIECTBOBAHUU ACUMITOTHI.

2 cemecTp

1. KommiekcHble Uncia 1 onepanuu HaJl HUMH.
2. TlonsTre nepBoOOpa3HOI U HEOPEACICHHOTO HHTETPaIA.
3. CgBoiicTBa HEOMpEICICHHOTO HHTETpaa.
4. Tabnuia HEONPEICICHHOTO HHTETpaa.
5. HHTerpupoBaHue mpu MOMOIIM 3aMEHBI IEPEMEHHOM.
6. MHTerpupoBaHue MO YACTSIM.
7. Teopus nonuHomoB. Pa3ioxxeHne NOJINHOMOB HA MHOKUTEIIH.
8. TlonuMHOMBI C BELIECTBEHHBIMU KO3 pUineHTamu.
9. HHTterpupoBaHHe palMOHAIbHBIX BBIPAXKEHUH.

. . A A Bx+D Bx+D
10. aTerpupoBanre mpoCcTeUIINX ApooOei Buaa ,

x-c¢ (x-c¢o) T x? +px+q’ (x> + px+q)" )
11. Meton OcTtporpaackoro.
12. UaTerpupoBanue JpoOHO-pAllMOHATBHON U KBAPATHUYHON UPPAIIMOHATILHOCTEH.
13. aTerpupoBaHne TPUTOHOMETPUUSCKUX (DYHKITHH.
14. TlonsTHE ONpenenceHHoOro nHTerpaia no Pumany.
15. Cymmsr {apOy. CoiictBa cymm JlapOy.
16. HeoOxoanmMoe 1 JOCTaTOUYHOE YCIOBUS HHTETPUPYEMOCTH (DYHKITHIA.
17. Knaccsl pyHKIMH, HHTETPUPYEMBIX 110 PrMany.
18. CoiicTBa onpeaeneHHOro HHTerpaita. Teopema o CpeaHeM.
19. OnpenenexHHblil HHTErpai ¢ IEPEMEHHBIM BEPXHUM MPEACIIOM.
20. OcHoBHas popMyiia HHTETPATBLHOTO UCUHCIICHHUS.
21. 3aMeHa nepeMEeHHOM B OMPEICIICHHOM UHTETpae.
22. laTerpupoBaHue 1Mo YacTsIM B ONPEeIEHHOM UHTErpase.
23. CrpsmisieMble KpuBble. J[IMHA Tyry IUIOCKOM KPUBOM.
24. KBagpupyemsie ¢purypsl. [Inomans miaockoit puryps.
25. Ilnomane KpUBOJMHEHHON TpaelUy U KPUBOJIUHEIHOIO CEKTOPA.
26. Kyoupyemsie Tena. O6bem tena. O0beM Terna BpaleHusl.
27. IlonsTe HeCOOCTBEHHBIX UHTETPANIOB 1-T0 poja.
28. [IpusHak cpaBHEHHUs HECOOCTBEHHBIX HHTETPAJIOB 1-T0 poja.



29.
30.

31.
32.
33.
34.

35.
36.
37.

38.
39.
40.
41.

42.

43.
44.
45.
46.
47.
48.

49.
50.
51.
52.
53.
54.

55

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

71.

[Ipu3Hak cpaBHEHHs] HECOOCTBEHHBIX HHTETpasIOB 1-ro poja B mpeaensHoi popme.

CXoMMOCTh HECOOCTBEHHBIX HWHTETpasioB 1-ro poma. AOCOMIOTHasT M YCJIOBHas CXOAMMOCTH
HECOOCTBEHHBIX MHTETPANIOB 1-TO poxa.

[TonsiTve HECOOCTBEHHBIX UHTETPAJIOB 2-T0 poja.

CxoauMoCcTh HECOOCTBEHHBIX MHTETPAJIOB 2-TO poja.

[TpubmmxeHHOe BEIYMCIICHHE HHTETPAJIOB: (POPMYITBI IPSIMOYTOJIBHUKOB, Tpanenuii 1 CUMIICOHA.
O1ieHKa MOTPENTHOCTH.

N - MepHOE eBKIHI0BO pocTpaHcTBO E". MHOoxecTBa B E" Equation.3 .

(I)YHKI_[I/ISI MHOTHUX ﬂeﬁCTBHTeHLHBIX NEPCMCHHBIX.

[Ipenen u HEMpepbIBHOCTh (PYHKLIMU MHOTHX TIEPEMEHHBIX. ApupMeTHyeckue JeHCTBUA Haj
HETPEPHIBHBIMU (PYHKITUSIMH.

HenpepbiBHOCTD C10KHON (DYHKIIMU HECKOJIBKHUX MEPEMEHHBIX.

YacTHble Tpou3BOIHbIE (PYHKIINN HECKOJIBKUX NMEPEMEHHBIX.

JudbdepennmnpyeMocTs GyHKIIMA HECKOJIBKUX IEPEMECHHBIX.

KacaTenpHast I0CKOCTh U HOpMaJib K MOBEPXHOCTH, 3a/IaHHON YpaBHEHUEM z = f(X, )) .

HuddepenurpoBanue crnoxHOW (DYHKIMM HECKOJBKHUX NepeMeHHBIX. Juddepenuuansl QyHKIUN
MHOTHX NIEpEMEHHBIX.

[Tpou3BoiHas MO HANIPABIECHHUIO U TPAJAUEHT CKAJSIPHOTO MOJIS.

[TpousBonHbIe U MU HEpEeHITNATBI BEICIINX TOPSIKOB.

®dopmyna Teiinmopa st GyHKITUN HECKOJIBKUX MIEPEMEHHBIX.

JlokanbHBIN SKCTpeMyM (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

Heo6xoanMoe u 10cTaTOYHOE YCIOBUS JIOKAJIBHOTO AKCTpEMyMa (DYHKLUU HECKOJIBKUX ITEPEMEHHBIX.
HesiBHble QpyHKIMH, 3a1aHHBIe ypaBHeHUAMU F'(x, y) =0.

Y CII0BHBIN DKCTPEMYM.

[TonsiTue nBoliHOrO MHTErpana. CBoKCTBa IBOMHOIO MHTErpaa.

Caenenue IBOWHOTO MHTETpaja K MIOBTOPHOMY B CiIydae MPsSIMOYTOJIbHOW 00IacTH.
Caenenue TBOWHOTO HHTETpaja K MIOBTOPHOMY B CITydae MPOU3BOJILHOM 00JIacTH.
[TonsTue TpoiiHoro unrerpana. CBoiicTBa TPOMHOTO UHTETpaa.

CeeneHue TPOMHOTO MHTETPaja K TOBTOPHOMY.

. 3aMeHa MepeMEeHHbIX B KPaTHBIX UHTErpajiax.
56.

3aMeHa NEPEMEHHBIX B KpPaTHBIX MHTErpajax IpH MEpexoAe K MOISIPHOH, LHUIMHAPUYECKOU U
cdepuueckoil cucteMaM KOOpIMHar.

[IpuiiosxeHns KpaTHBIX UHTETPAJIOB.

[Ipon3BoHas 110 HAIIPABJICHUIO U TPAJUEHT CKAJISPHOIO MOJIA.

Yucnossle psiibl. CXOAMMOCTb YHUCIOBOIO Psia, €T0 CyMMa.

CBolicTBa CXOASIINXCS YUCIOBBIX PSI/IOB.

Kpurepuit Konm cxogumMocT 4ucaoBOro psa.

HeoOxoaumplii pU3HaK CXOAUMOCTH YUCIIOBBIX PSAOB.

ITpusHaku cpaBHEHHUS PSNOB.

Psanpl ¢ nonoxxurtensHbiMu wieHamu. [IpusHaku [lanambepa.

[Tpuznaku Komm.

WNuTerpansubiil npusHak Komu-MaknopeHa.

3HaKomnepeMeHHbIE psi/ibl. AOCOIIOTHAS U YCIIOBHAS CXOIMMOCTh 3HAKOIIEPEMEHHBIX PSI/IOB.

[Ipu3naxk JleitOHuna.

Yucnossle psabl ¢ KOMIIEKCHBIMU YWICHAMM.

OYHKINOHAIBHBIE  IOCJIEI0BATEIBHOCTH. PaBHOMepHas  cxoAMMOCTh  (PyHKLIHOHAJIbHOM
IIOCJIEJOBATEILHOCTH.

OynkuuoHanbHele psiabl. Kpurepuii Komun paBHOMEpHOH cX0AMMOCTH (DyHKIIMOHAIBHOTO PsJa.
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MaxxopaHTHBIN TpU3HAK Beliepiirpacca.

HenpepsiBHOCTH CyMMBI psifia.

[ounennoe nuddepenurpoBanue GyHKIHOHAILHOTO Psizia.

[TouneHHOE MHTETPUPOBAHUE (PYHKIIMOHAIBHOTO PSJIa.

CreneHHbIe PSIbI C JEHCTBUTEIBLHBIMYU WieHaMU. Painyc u MHTEpBaJl CXOUMOCTH.

Teopema AGens

CBoiicTBa aOCOJIOTHO CXOMSIIMXCA CTETNCHHBIX PAOB: TMOwWIeHHOe auddepeHnnpoBanue W
WHTETPUPOBAHUE CTECTICHHOTO Psa.

Psanpl B KOMIUIEKCHOU 00J1aCTH.

. : : 1
Paznoxenne pyHKIMid e ,cos x,sin x,l—, Inx,(1+ x)* B CTENEHHBIE PAIBL.
+ X

3 cemecTp

OcHOBHBIE TOHATHUA Teopuu IU(PEpeHINATbHBIX YpaBHEHUH: MOpANOoK aAuddepeHnnanbHOro
ypaBHEHHsI, YacTHOE peleHHe, olIiee peuieHue, OOIMN M YaCTHBIM MHTETpajibl, MHTErpabHas
KpHUBasi.

VYpaBHEHHUS ¢ pa3AEIAIOLIMMUCS TEPEMEHHBIMU.

OpHopoaHbIe ypaBHEHUS 1-ro mopsaKa U MPUBOASILIUECS K HUM.

Jlunetinpie muddepeHnmaibHbie YpaBHEHUS 1-TO TopsiKa.

VYpaBuenus bepnymim

VYpaBHeHUs B MOJIHBIX TuddepeHranax.

WNHTerpupyomui MHOKHUTEIb.

MeToapl HMHTErpUpPOBAHMSI YpPaBHEHUIl IIEPBOrO IMOPSAJKA, HE pa3pelICHHBIX OTHOCUTEIBHO
IIPOU3BOJHOM.

Teopema cyliecTBOBaHMS M €AMHCTBEHHOCTH pemieHus 3amayu Komm y¢= f(x,y), y =y, npu

X =X,, FCOMCTpUICCKAA HHTCPIIPCTALIHA.

VYpaBHeHus nopsiika Bblle rneporo. 3aaada Komm.

VYpaBHeHus1, JoMyCKarolye NOHMKEeHUE nopsaaka. Y paBHenus Jlarpanxka u Kiepo.

JluneitHble OAHOPOAHBIE W JHUHEHHBIE HEOMHOPOAHBIE Au(depeHlraIbHble ypaBHEHUS H -TO
MOPSIIKA.

Jlunetinpiit nuddepeHImaIbHbIN OrepaTop U €ro CBOKWCTBA.

JluneitHast 3aBUCUMOCTD U JIMHEHHAs! HE3aBUCUMOCTh CUCTEMBI (DYHKIIUH.

Omnpenenurens BpoHckoro.

Teopembr 00 ompenenutene BpoHckoro cucrtemsl W3 #  JUHEHHO 3aBUCHMBIX W HE3aBUCHUMBIX
byHKIUH.

@dyHpaMeHTaIbHas CHUCTEMa PEIIeHUH W CTPYKTypa OOLIero pemeHusl JUHEHMHOTro OIHOPOJHOTO
YpaBHCHHUS /1 -TO MOpPsIKa.

JluneitHOe OJHOPOAHOE YypaBHEHHUE M -TO TOpPSAKA C TOCTOSHHBIMH KO3 PHUIIHMEHTaAMHU.
XapakTepucTUYECKOe ypaBHEHHE.

@yHIaMEHTAJIbHAST CHUCTEMA PEIICHHM JUHEHHOTO OJHOPOJHOTO YpaBHEHUsS /1 -ro TopsAlKa ¢
MOCTOSIHHBIMU KO3 (ULIMEHTaMH B clydyae TpPOCTBIX U B CiIy4ae KpaTHBIX KOpHEH
XapaKTEPUCTUYECKOTO YPABHEHMUS.

OOu1ee pelieHne JIMHEHHOro HEOTHOPOIHOTO YPaBHEHUsT 1 -T'0 MOPSIJIKa.

Pemennie TuHETHOTO HEOTHOPOAHOTO YpaBHEHUS /1 -T'O MOPSAIKAa METOIOM BapUaIlUU MOCTOSIHHBIX.
JluneliHble HEOTHOPOAHBIC YpPaBHEHHsI /1 -TO TIOpPSAAKA C TOCTOSHHBIMH Kod(duimentamMu u
CTEMAIBHOM MPABOM YaCThIO: METO/I MT0100pa YACTHOTO PEILICHHS.

[TonsiTHE O KpaeBbIX 3a/1a4ax.
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Brruncnenue oObIKHOBEHHBIX UG (EepeHINaTbHBIX YPAaBHEHHH C TTOMOILIbIO CTENEHHBIX PSIOB.
[TpuBeneHre MpPOU3BOJILHOW KaHOHMUYECKOW cucTeMbl AuddepeHInanbHbIX ypaBHEHHH K CHCTEMe
mddepeHnanbHbIX YpaBHEHUH IEPBOTO MOPS/IKa, 3aTUCAHHBIX B HOPMAJIbHOM (hopme.

Cucrema nmuHeiHBIX AudQepeHInaTbHbIX YPaBHEHUH TIEPBOTO MOPSAKA: 3alUCh B MATPHYHOM BUJIE.
CrpykTrypa o0OILIero pemeHus OJHOPOAHBIX U HEOJHOPOJIHBIX CHCTEM AUQPQEepeHInaTbHbIX
YpaBHEHUM.

Pemenune cucrems! auddepeHnnanbHpIX ypaBHEHUH IPU TIOMOIIM CBEJIEHHS K OJHOMY YPaBHEHMIO
OoJiee BBICOKOTO MOpPSI/IKA.

CucTeMbl TMHEHHBIX OHOPOIHBIX YPAaBHEHUH ¢ NOCTOSHHBIMU KO3 puimeHTamu.

Meton Diinepa. XapakTepuCTHUECKOE YpaBHEHHE.

Metox BapHaluyl MOCTOSTHHBIX JJIs1 HEOJAHOPOIHBIX CUCTEM C TIOCTOSIHHBIMU KO3((QUITMEeHTaMHU.

5.3. Mpouenypa oueHUBaHUA pe3ynbTaToOB 06y4YeHNA No QUCLUNIINHE

[Ipoienypa oreHuBaHuss (GOPMHUPYEMBIX B pPaMKax IUCIUIUIMHBI KOMMETEHIUH (2JIEMEHTOB

KOMHCTCHI_[I/Iﬁ) COCTOUT U3 CIICAYIOIINUX 3TAIIOB:

1. Texyuuii KOHTpOIIb (OMUCAaHUE MTOKA3aTeNe U KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONTUCaHHUE

HIKaJl OCHHWBAHHWA Ha 3Tallc TeKymeﬁ aTTeCTaluu NpCACTABIICHBI B Tabm. 5. 1, 3aJaHHuA B II. 521)

2. IlpomexxyTouHas aTTecTanus (OMHCAHME MOKa3aTelell U KpUTEpUEB KOHTPOJIS yCIEBAaEMOCTH,

OTMCaHUe IITKaJ OIICHUBAHMS Ha ATAre MPOMEKYTOYHOM aTTeCTallui MPeICTaBICHbI B Ta0. 5.2, 3agaHus
BIL 5.2.2).

Jns Bcero mnepedHs (OpMUPYEMBIX KOMIIETEHLUUH (3J€MEHTOB KOMIIETCHUMN) AUCIUILIUHBI

MIPUBOIAUTCS TIPOLIETypa OIIEHKH pe3yIbTaTOB o0y4eHwus (Tadm. 5.3).



Tabmuuet 5.6 — [Iponieaypa, KpUTEPUH U METOJIbI OIIEHUBAHMS PE3YyJIbTaTOB 00YUEHUS

[Tmarnpyemelie pe3yabTaTel 00ydeHHS

KpI/ITepI/II/I OLICHUBAHMUA PE3YJILTATOB

1 kpuTepHii — OTCyTCTBHE

2 KpUTepHil — HE TTOJTHOE

3 KpuTepuit — xopouiee

4 kpuTepuil — OTIIMYHOE

MeToap! OIleHUBaHUSA

YCBOEHUS yCBOEHHUE
YCBOGHHE «XOPOLIO» YCBOCHHE «OTIUIHO»
«HEYJIOBICTBOPHTEILHO) «yJIOBIICTBOPUTEIHLHO
OIIK-1
HOIIK-1.1
3HaTh: OTCYTCTBUE YCBOCHUS Henocratouno yBepeHHO Ha ngoctarouno BeICOKOM OTJIMYHO TOHUMAET U VYyacTue B 00CyKICHHH

OCHOBHBIE IOHATHS U METOJIbI MATEMAaTHUECKOTO
aHaNM3a, TMHEHHOW anreOpbl, HIEMEHTOB
MaTeMaTH4ecKoH JIOTUKH, nuddepeHnnanbHbIX
YPaBHEHHH C LEJIBI0 IPUIIOKEHHS X K PEIICHUIO
CTaHAAPTHBIX PO(HECCHOHATBHBIX 3a1a4

3HAHUH

IMOHHUMAECT U MOXKET
00BACHATH IOJIy4Y€HHBIC
3HaHUA

YPOBHE INIOHUMAECT U MOXKET
0OBSACHATH TIOJTYy4Y€HHBIE
3HaHUA

MOXET OOBACHITE
MOJTy4YCHHBIC 3HAHUS,
JIEMOHCTPUPYET
CaMOCTOSITENTBHYO
MO3HABATEIbHYIO
JIEATENLHOCTD

JIUCKYCCHOHHBIX
MaTepHaoB Ha JIEKIHAX
TectupoBanue
[IpomexyTouHast
aTTecTanus

YMmeTh:

[onmp30BaThCs MOMYYCHHBIMU 3HAHUSIMU MAaTEMATHKA
JUTSL PELICHUS TIPUKITATHBIX €CTECTBCHHOHAYYHBIX H
po¢eCCHOHATBHBIX 33124

He nemonctpupyer
yMEHMUS

He yBepenno
JIEMOHCTPHPYET YMEHHUS

JloCcTaTO4YHO yBEPEHHO
JEMOHCTPHUPYET YMEHHUS

OTIMYHO AEMOHCTPHPYET
YMEHUs

Brinonnenue 13
Ortuer u 3amurta PI'P

Baangern:

TeopeTnaeckuM ¥ MPAKTUIECKUM HHCTPYMEHTAPHEM
MaTeMAaTHKH, HEOOXOIUMBIM CIICIIHAIUCTY TIPH
pEIICHUHN CTaHAAPTHBIX MPO(ECCUOHANIBHBIX 33124

He nemoncrpupyer
HaBBIKH

He yBepenno
JIEMOHCTPUPYET HABBIKU

JlocTaToYHO yBEPEHHO
JEMOHCTPUPYET HABBIKH

OTINYIHO AEMOHCTPHPYET
CaMOCTOSITEIbHbIC HABBIKH

Bemmonaenue 113
Ortuer u 3amura PI'P

OIIK-1
HOIIK-1.2

3HaTh:

IupoTy npuMeHEHUsI MATEMaTUYECKUX METOJIOB K
aHaJIM3y U MCCIEIOBAHUIO TIPOLIECCOB B YCTPOICTBAaX
pa3nnuHON GU3NIECKON PUPOIBI

OTCyTCTBHE YCBOCHUS
3HAHWUH

HenocraTouno yBepeHHo
TIOHMMAEeT ¥ MOXET
OOBSACHATH MOITyICHHbIE
3HAHUSA

Ha nocratouHo BEICOKOM
YPOBHE IOHHMAET U MOXKET
OOBSCHATH MOTYYEeHHBIE
3HAHUS

OTIUYHO TOHUMAET K
MOXET OOBICHITH
MOTyYCHHBIC 3HAHUS,
JIEMOHCTPUPYET
CaMOCTOSITEITEHYIO
MO3HABATEIbHYIO
JIeATENLHOCTD

VYuyactue B 00CyXICHUU
JIMCKYCCHOHHBIX
MAaTepHaIoB Ha JIEKIHAX
TectupoBanue
ITpomexyTouHas
aTTecTalus

YMmeTh:

BrIOMparh 1 NpUMEHSITh METO/Ibl MATEMATHYECKOTO
onucaHus PU3NUECKHX SBJICHUI U MTPOIIECCOB,
onpenen;uoumx HpI/IHHI/IHLI pa6OTbI pasnnqﬂmx
TEXHUUYECKUX YCTPOUCTB

He nemonctpupyer
YMEHHS

He yBepenno
JEMOHCTPUPYET yMECHUS

JlocTaTO4HO YBEPEHHO
JIEMOHCTPUPYET YMEHUS

OTIUYHO AEMOHCTPHPYET
YMEHUS

Beimonaenue I13
Oruer u 3amura PI'P

Baagern:

MeTogaMu MaTeMaTHYECKOTO OMUCAHUS (PU3UICCKUX
SIBJICHUH U TPOILIECCOB, ONPEAEISIOIUX MPUHLIUIIBI
paboThI Pa3INYHBLIX TEXHHYECKUX YCTPOICTB

He nemoncrpupyer
HaBbIKH

He yBepenno
JAE€MOHCTPHUPYET HaBbIKU

JlocTaTO4YHO yBEPEHHO
JEMOHCTPUPYET HaBBIKU

OTINYHO AEMOHCTPUPYET
CaMOCTOSITE/IbHbIC HABBIKU

Brimonnenue 13
Ortuer u 3amura PI'P

OIIK-1




[Tmarnpyemelie pe3yabTaTel 00ydeHHS

KpI/ITepI/II/I OLICHUBAHMUA PE3YJILTATOB

1 kpuTepHii — OTCyTCTBHE
yCBOGHHSA
«HEYJIOBIIETBOPUTETHHOY

2 KpUTepHil — HE MOJTHOE
yCBOEHHUE
«YIOBJIETBOPHUTEIILHO»

3 KpuTepuit — xopouiee
YCBOCHHE «XOPOLIO

4 KkpuTepuil — OTIIMUHOE
YCBOCHHE «OTITHYHO»

MeToap! OlleHUBaHUSA

HOIIK-1.3

3HaTL:
MaremaTiueckre MeTO bl PU UCCIeA0BaHUN
00BEKTOB MPOPECCHOHATBHON NESITEIPHOCTH

OTCYTCTBUE YCBOCHUS
3HaHUI

HenocratouHo yBepeHHO
IIOHHUMACT U MOXET
OOBSCHATD MOJTyICHHbIS
3HAHUS

Ha nocratouHo BEICOKOM
YPOBHE TIOHUMAET ¥ MOXKET
OOBSCHATH MOTyYCHHbIC
3HAHUSA

OTIUYHO TOHUMAET U
MOYKET O0BIACHATH
MOTyYCHHBIC 3HAHUS,
JIEMOHCTPUPYET
CaMOCTOSITENTBHY O
M03HABATEIBHYIO
JIEATEILHOCTD

VYuacrtue B 00CyKIeHUI
JAUCKYCCUOHHBIX
MaTepHasoB Ha JEKIHAX
TectupoBanue
[IpomexyTouHast
aTTecTanus

YMeThb:

IlepeBoIMTH HA MaTEMaTUYECKHII SI3BIK MPOCTEUIITHE
MPOOJIEMBI, TOCTABJICHHBIC B TEPMHUHAX
poheCCHOHATILHOMN NeSITENILHOCTH

He nemoncrpupyer
YMEHHS

He yBepenno
JEMOHCTPUPYET YyMEHUS

JlocTaTo4HO YBEPEHHO
JEMOHCTPUPYET YMEHHUS

OTINYHO AEMOHCTPUPYET
yMEHHUs

Breinonnenue 13
Ortuet u 3amura PI'P

Baagern:

HaBpikamMu TOCTPOCHUS MATEMATHICCKUX H
AITOPUTMUYECKUAX MOJIENICH 0OBEKTOB
poheCCHOHATIBLHOMN NeSITEIIBHOCTH

He nemonctpupyer
HaBBIKH

He yBepenno
JIEMOHCTPUPYET HABBIKU

JloCTaTOYHO yBEPEHHO
JEMOHCTPUPYET HABBIKH

OTIUYHO AEMOHCTPUPYET
CaMOCTOSITEIbHbIC HABBIKU

Brmonaenue 13
Ortuer u 3amura PI'P

OIIK-1
NOIIK-1.4

3HaTh:

Mertopl TOCTPOCHUST MaTEMAaTUYECKUX MOJIENeH
00BEKTOB IPOPECCHOHATBHOM ASSITEIPHOCTH U
COZIEP>KATEIbHOU HHTEPIIPETALIMU [TOJIyYEHHBIX
pe3ynbpTaToB

OTCyTCTBHE YCBOCHUS
3HAHUN

Henocratouno ysepenHo
TTOHMMAeT ¥ MOXET
OOBSCHATH IOJTyIeHHEIE
3HAHUs

Ha nocrarouno BEICOKOM
YPOBHE IOHIMAET U MOXKET
OOBSICHATH MOTYYCHHBIC
3HAHHS

OTIUYHO TOHUMACT K
MOXET OOBICHITH
MOTy9YCHHBIC 3HAHHUS,
JIEMOHCTPHUPYET
CaMOCTOSITEITEHYIO
MMO3HABATEIbHYIO
JIEATEBHOCTD

VYyactue B 00CyKaeHIN
JIICKYCCHOHHBIX
MaTepHaIoB Ha JIEKIHIX
TectupoBanue
ITpomexyTounas
aTTecTalus

YMmeTh:

AHaIM3MPOBaTh Pe3yJIbTATHI UCCIEIOBAHNS OOHEKTOB
poeCCHOHATBHOMN IEATEIBHOCTH C TIOMOIIBIO
MaATEMATHUYCCKUX U aJ'[FOpI/ITMI/I‘-IeCKI/IX MO}leHeﬁ

He nemonctpupyer
YMEHHS

He yBepenno
JEMOHCTPUPYET yMCHUS

JlocTaTo4HO YBEPEHHO
JEMOHCTPUPYET YMEHUS

OTIUYHO IEMOHCTPHPYET
YMCHUS

Bemonaenue 113
Oruer u 3amura PIT'P

Baagerts:
[Tpuemamu aHaaHM3a U BEIOOPA METOJIOB MCCIIET0BAHUS
00bEKTOB TPO(HECCHOHATILHOM IS TENHHOCTH

He nemoncrpupyer
HaBbIKH

He yBepenno
JEMOHCTPUPYET HaBBIKU

JlocTaTO4HO YBEPEHHO
JEMOHCTPUPYET HaBBIKU

OTINYHO AEMOHCTPHUPYET
CaMOCTOSITE/IbHBIC HABBIKK

Beimonaenue I13
Ortuert u 3amura PI'P




6. YHEBHO-METOOUWYECKOE OBECIMNEYEHUE ANCUUMITIUHbI

6.1 OcHoBHas 1uTEpaTypa

6.1.1 . bexnemumes JI.B. Kypc aHanmuTuueckol TeOMETpUU W JTMHEHHOW anreOpbl. YUeOHUK s
By30B. PexomennoBano MunucrepctBom oOpazoBanusi PO - M.: ®duzmatiut, 2008, 2006 - 312¢, 2002.-
376c.

6.1.2 bexnemumiera JI.A. IlerpoBuy A.FO. COOpHMK 3a1a4 MO AHAIUTHYECKOH TE€OMETpUU |
nuHenHo# anreOpe. YueObnoe mocobue. Ilox pen. J.B. bexnemumera. - M.: ®usmarinut, 2006, 2004,
2001, 496c.

6.1.3 JlemunoBuu B.I1. Kynpssues B.A. KpaTkuii kypc BbICIelt MaTeMaTHKU. Y4eOHOE TTocoOue.
- M.: Actpens, 2008 - 654 c.

6.1.4 3amaym U ynpaKHEHUs M0 MaTeMAaTHYECKOMY aHaIHM3y JUIsl BTy30B. YdeOHoe mocooue. [Tox
pexn. B.I1. lemunoBuua. - M.: Actpens, 2008 - 495 c.

6.1.5 Tlanteneee A.B. SxumoBa A.C., bocoB A.B. OOwikHOBeHHBIE muddepeHnanIbpHbIe
ypaBHEHHs B IpuUMepax U 3aaadax. YdyeOHoe nocobue. PekomennoBano YMO By3oB P® - M.: Bricmias
mkoJja, 2001 - 376 c.

6.1.6 Pomanko B.K. AraxanoB H.X. u ap. CoopHuk 3amau no auddepeHraabHbIM ypaBHEHUSIM
Y BapralMOHHOMY ucuuciiennto - M.: FOunmenunacraiin, 2006, 2002, 256c¢.

6.1.7 ®uxrtenronsly .M. OcHoBbl MaremaTuueckoro ananm3a. 4.1 VYueOuuk. JlomymieHo
MunuctepctBoM obpazoBanus U Hayku PO - CII6.: JIans, 2008 - 448 c.

6.1.8 ®uxrtenronsly .M. OcHOBb MaremaTuueckoro ananmza. 4.2 VYueOuuk. JlomymieHo
MunuctepctBoM obpazoBanus U Hayku PO - CII6.: JIans, 2008

6.1.9 COopHUK 3amad 1o maremaTuke s BTy30B. B 4-x uactsax.Y.l. Jluneitnas anrebpa u
OCHOBBI MareMaruueckoro anammza: YueO. Ilocobme mis Bry3oB/ bomroB B.A., Hdemumosuu b.I1.,
EdumoB A.B. u ap.. [lox o6u1. Pen. A.B. E¢pumona u B.I1. [lemunoBuua — 3-e u3a., ucnp. M: Hayka. I'n.
pen. ®uzo6-mart. Jlut., 1193. — 480 c.

6.1.1011Iupoxos JI.B., SA6nouckuit J1.B. Iuddepennmanbapie ypaBHEHUS U YPaBHEHUS B YaCTHBIX
MPOM3BOJHBIX. YueOHoe mocobue. PexkomenmoBano YMO mo matematuke - Apsamac: AI'TIU, 2006 -
116¢

6.2 /lonosiHMTEIbHAS JIUTEPATypPa

6.2.1 bexnemumes /[.B. [lononHuTeapHBIE TIABHI TWHEHHON anreOpel. YuebHoe nocobue. - CII06.:
Jlanb, 2008 - 496c¢.

6.2.2 BacunbeBa A.b., Mensenes I'.H., TuxonoB H.A., Ypasrunsauna T.A. luddepennansusie u
VHTETPAJIHBIE YPaBHEHUs, BapUALIMOHHOE MCUMCIEHUE B IpuMepax M 3agadax - M.:@uszmaraut, 2005,
2003 - 432c.

6.2.3 Bnagumupo B.C. XapunoB B.B. VpaBuenus maremaruueckoil Qu3uku. Y4eOHUK IS
BVY3o0s. - M.: ®uzmatiut, 2003 - 400 c.

6.24 Unena B.A. OcHoBbl Marematnueckoro asaiamsa. Y.1 VYueOnuk. PexomeHnmoBaHo
MunucrepctBoM o0pazoBanus PO - M.: duzmatiut, 2008, 2002 - 648c.

6.2.5 Unpun B.A. Tlozuaxk DO.I'. OcHoBbl Maremarumyeckoro aHanuza. 4Y.2 VYueOHUHK.
PexomennoBano MunucrepctBom obpazoBanust PO - M.: duszmariur, 2009 - 464 c.

6.2.6 KpacunoB M.JI., Kucenes A.l., Makapenxko I'.W., llluxun E.B., 3ansnun B.U. Bes Beicmas
maTtematuka. T.5 YueOnuk. PekomennoBano Munucrepctsom obpazoBanust PO - M.: JIKH, 2007, 2002 -
296c.

6.2.7 Maptuncon JI.K. Manos F0.U. luddepennuanbupie ypaBHEHHS MaTeMaTUYeCKON (PU3HKH..
VYuebnuk st BY3oB. mox pen. 3apyouna B.C. - M.: MI'TY, 2002 — 368 c.



6.3 Metogunuyeckue yKasaHus, peKOMeHAAUUM U [pyrme MaTtepuanbl K
3aHATUAM

6.3.1 Pemenue TUTIOBBIX 3a7a4 JIMHEHHOM anreOpsl. YueoHoe mocooue. Coct. A.M. KonbuaTos. -
Apzamac: AIIM HI'TY, 2010 - 101 c.

6.3.2 UnterpupoBanue. Y.1. KparHeie HHTErpalibl U UX MPUIOKEHUA. MeToauyecKkue yKka3aHus.
Cocr.: H.IO. 3r03una. - Apzamac: Acconuanus yuensix, 2007 - 32 c.

6.3.3 Bapuantbl pacueTHo-rpaduueckux 3afgaHuil mo Kypcy "Jluneidnas anre6pa". COOpHHMK
TUMOBBIX 33JaHUi MO Kypcy JIuneitHas anrebpa Juist cTyl. Bcex (GopM OOydeHHUS M CHEIHaIbHOCTEH.
Cocr. H.1O. 3103una, O.B. Jlemesa. - Ap3amac: AIIM HI'TY, 2010 - 32c.

6.3.4 Meroauueckrue yKa3aHHS 1O BBIOJHEHHIO PAaCYETHO-rpaUUeCKUX 3aJaHuil M0 Kypcy
"Jluneitnast anreOpa". Meroauueckue ykaszaHus Ui CTyJ. BcexX crmel. U Bcex ¢opMm oOyudenus. Cocr.
H.1O. 3r03uHa, O.B. Jlemesa. - Apzamac: AIIM HI'TY, 2010 - 16c.

6.3.5 OyHKIIUU OJHOU TepeMeHHOH (TIpeaesibl U TPou3BoAHbIC). Metoauveckue ykazanus. Cocr.
3to3una H.1O., Jlemesa O.B. — Apzamac: AIIN 2008.- 49¢.

6.3.6 PacuetHo-rpadmueckue 3amaHus 1O pa3geny wMatematuku «Psgs»y  Metogudeckue
ykazanus. Coct. 3ro3una H.JO. — Apzamac: AITH 2011 - 80c.

6.3.7 uddepennmansusle ypaBHeHHs» Meroandeckne ykazanus. Cocrt. 3ro3una H.IO.,
Apszamac: AIIH, 2010 - 60c.

6.3.8 BapuanTsl pacueTHo-rpaduueckux 3anaHuii mo teme: «HeomnpeneneHHbIN naTErpai». YacTh
1: VYdeOHO-meTOomuueckoe mocobue s CTyneHTOB Bcex crenuanbHocTedl. Coct. 3ro3mna H.IO.,
Tropsbmuna M.B. - HI'TY um. P.E. Anekceea, 2016 — 60 c.

6.3.9 BapuaHThl pacueTHO-rpadMUECKHUX 3aIaHuii 10 TeMe: «OnpeaeeHHbpId nHTerpa. YacTtp 2:
Y4eOHo-MeToAMYECKOE TTocOOUe sl CTyIeHTOB Beex crnenuanbHocTed. Coct. 3r03una H.1O., Troppmuna
M.B. - HI'TY nm. P.E. Anekceesa, 2016 — 58 c.

6.3.10UuTerpupoBanue (GyHKUUNA OMHON JEWCTBUTEIHHON MEPEMEHHON: Y4eOHO-METOIUYECKOe
nocobue /i cTyieHToB Beex cnenuanbHocteld. Coct. 3to3una H.1O., Topsmuna M.B. - HI'TY uwm. P.E.
Anekceesa, 2016 — 65 c.

6.3.11 BapuanTsl pacueTHO-Tpaduieckux 3agaHuil no kypcy «JAuddepeHunanbabie ypaBHEHUN):
VY4ebHO-MeToIn4ecKkoe mocodue st CTyJeHTOB Beex cnenuaibHocTeid. Coct. Troppmuna M.B. - HI'TY
uM. P.E. Anekceesa, 2016 — 70 c.

7. V(HOOPMALMNOHHOE OBECMNEYEHUE ANCLUUNITUHBI

7.1 MNepeyvyeHb pecypcoB MHGOPMALNOHHO-TENIEKOMMYHUKALMOHHOW CeTU
«MHTepHeT», HeOOGXOoAMMbIX ANA OCBOEHUA AUCUUNIMHBLI (Mogynsa), BKIO4Yas
AJIeKTPOHHbIe O6MbnNuoTeYHbIe U I/IH(*)OpMaLI,VIOHHO-CﬂpaBO'-IHbIe CUCTEeMbl

7.1.1 DnexTpoHHO-OMONMoTeuHass cucrema uznarenbcrBa «IPRbooks». Pexum gocryna:
www.iprbookshop.ru.

7.1.2 DnexTpoHHO-OMONMOTEYHasi  cucreMa  m3gaTtenbcTBa  «Jlawpy. Pexxum  mocrtymna:
https://e.lanbook.com

8. OBPA3OBATEJIbHbIE PECYPCbI AnA MHBANAOOB U JINLl C OB3

B rtabmume 8.1 ykazaH mepedyeHb O00pa30BaTENbHBIX PECYpCOB, HMEIOMMX  (OPMBI,
allalTHPOBAHHBIC K OTPAaHUYCHUSAM 37I0POBbBS, a TAK)KE CBEICHUS O HAIMYUH CIIEIHATIBHBIX TEXHHYECKUX
cpeacTB 00yueHHsI KOJUIEKTUBHOTO M MHAMBUYaJIbHOTO MOJIb30BAHUSL.

Tabmuma 8.1 — O6pa3zoBaTenbHBIC peCypChI A1 MHBaIUI0B U Jnuil ¢ OB3


http://www.iprbookshop.ru

[Tepeuens 0Opa3oBaTENBHBIX PECYPCOB,
MIPUCTIOCOOICHHBIX JJISI UCTIOB30BAHMS
uHBanuaaMu u junamu ¢ OB3

CBCI[CHI/ISI O HaJIMYHH CIICHHUAJIBHBIX TCXHUYCCKUX
CpEacCTB 06yquH$I KOJUJICKTUBHOTO U MHAWBUAYAJIbHOI'O
110JIb30BAHU S

DBC «IPRbooks»

Cnenuansaoe MmoounsHoe npuiioxkenue IPR BOOKS WV-Reader

OBC «Jlanp»

CuHTe3aTop pedn, KOTOPBIH BOCTIPOM3BOANT TEKCTHI KHUT  MEHIO
HaBUTallUU

9. MATEPUAJIbHO-TEXHUYECKOE OBECINEYEHUE, HEOBXOOUMOE OANA
OCYLUECTBJIEHUA OBPA3OBATEJIbHOIO NPOLIECCA MO ANCUUINITIUHE

(Mmoaynko)

Y4eOHBIC ayIUTOPUM IS TMPOBEIACHUS 3aHATHH 10 JIUCHUIUIMHE (MOJIYJI0), OCHAIICHBI
000pyI0BaHNEM U TEXHUYECKHUMHU CPEJICTBAMH OOYUCHHUS.

B tabmune 9.1 nepeuncneHsr:

- yueOHbIe ayIUTOPUM JJsl MPOBEACHUS YUYEOHBIX 3aHATHH, OCHAIIEHHBIE 00OpYJOBaHHEM H

TCXHUYCCKUMU CPCACTBAMU O6yLIeHI/I$I;

- IOMEIIEHUS ISl CAMOCTOSITENIbHOM pabOThl 00y4arOIUXCsl, KOTOPbIE OCHAILIEHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOXXHOCTBIO MOJKIIOYEHUs K cetd «VHTepHeT» U obecrnedeHueM JA0CTyna B
AJIEKTPOHHYIO0 HH(POPMALIMOHHO-00pa3oBarenbhyto cpeny AIIM HI'TY.

Tabmuma 9.1 — OcHaeHHOCTh Ay TUTOPUI U MMOMEIICHUH Il IPOBEICHIUS 3aHATHI U CAMOCTOSTEIIBHON
paboTHI CTYICHTOB IO AUCIUILUIMHE (MOIYJIIO)

HaumenoBanue ayautopuii u
IIOMELICHUN I TPOBEACHUS 3aHATHN U
CaMOCTOSITENIbHOM pabOThI

OcHaneHHOCTh Ay IUTOPUNA U TIOMEIICHUH I TPOBEACHUS
3aHATUH U CAaMOCTOSATEIBLHON pabOThI

210 - YyeOnas ayauropust
r. Ap3amac, yi. Kanununa, nom 19

Jlocka menoBas,
pabovee MeCTO MpernoaBaTes,
48 1mocagO4YHBIX MECT

212 - YyeOHas ayautopust
r. Ap3amac, yi. Kanununa, nom 19

Jlocka MenoBasi,
Cron quig npenog. (1 wr.),
IlocagouyHBIX MecT - 64

218 - YueOHast MyJabTUMeIUHHAS
ayuTopus
r. Ap3amac, yi. Kanunanza, nom 19

[TK(c moakmtoueHneM K HHTEpHETY ) 6a3e Pentium
7500/2x1024Mb/500Gb/ADS52;

[Ipoexrop ACER X138 WH OLP3700Lm 20000:1 - 1 mt.;
OkpaH j/npoekropa - 1 mrT.;

AKkycTtuueckas cucrema - 1 mr.;

IMOCAIOYHBIX MECT - 48;

pabouee MecTO IpenojaBaTesis

228 - YyeOHas ayauTopust
r. Ap3amac, yi. Kanunanza, nom 19

Jlocka menoBas,
pabouee MecTo mpernoaaBaTes,
MOCAAOYHBIX MECT -82

039 - YuebHas aynuropust
r. Ap3zamac, yi. Kanununa, nom 19

Jlocka aynutopHasi MenoBasi;
pabouee MecTo IpernoiaBaTes;
28 mocaI0uYHBIX MECT CTYJICHTOB

037 - YueOHast ay tuTOpHS
r. Ap3amac, yi. Kanununa, qom 19

Jlocka menoBas,
CTOJI TIPETO/1aBaTes,
60 mocagoYHBIX MECT

320 - YueOHast MyJIbTUMEINIHASL
ayautopus T. Ap3amac, yi. Kanununa,
oM 19

Jlocka MarHUTHO-MapKepHasi;

Mynerumeauitasiii npoexktop BENQ; Okpan;

Kommbrotepst PC Intel® Core™ 13-10100/256SSD/SRAM -
14 mT; [TocagoyHkIx MecT - 34

316 - KaOunetr caMONOArOTOBKH
CTY/€HTOB
r. Ap3amac, yji. Kaaununa, gom 19

pabounx MecT cTyaeHTa — 26 WIT;
[IK, ¢ Beixogom Ha TeneBusop LG - 1 mr.
I1K ¢ noakiIr0oYeHHuEM K HHTEPHETY -SIIT.




10. METOANYECKUE PEKOMEHOALIMN OBYYAKOLLMMCA MO OCBOEHUIO
AncuunnimHbl (MoaynA)

10.1 O6wme meToanYeckme pekomeHagaumm onsa odyyarowmxcsi N0 OCBOEHUIO
ANCUUNIUHbI, OOpa3oBaTenbHble TeXHOOrnmn

JlucuuniauHa peaau3yeTcsl MOCPEICTBOM IPOBEIEHUS KOHTAaKTHOW paboThl ¢ 00yyarolMMUCs
(BKJIIOUAs IPOBEJICHUE TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOSITENbHON paboThl 00yUaromuXcs U
MIPOMEXYTOYHOM aTTeCTallUu.

KoHtakTHas paboTa mnNpoBOAMTCS B ayAUTOPHOW U BHEAyAUTOPHOH ¢opme, a Takxke B
AJIEKTPOHHOU WH(GOPMAIMOHHO-00pa3oBaTenbHO cpene uHcTUTyTa (mamee — OUOC). B cmyuae
MIPOBEICHUSI YacTU KOHTakTHOM paboTbl mo aucuuiuinHe B OMOC (B COOTBETCTBMM C PACHUCAHHUEM
y4eOHBIX 3aHATHIN), TPYA0EMKOCTh KOHTaKTHOM pabora B OMMOC 3KkBUBajeHTHA ayIUTOPHOU padoTe.

[Tpu npenogaBaHUM AWUCLUILIUHBI MCIIOJIB3YIOTCS COBpEMEHHBbIE 00pa30BaTelIbHbIE TEXHOJIOIHH,
MO3BOJISIIOIINE TOBBICUTh aKTUBHOCTH CTYJEHTOB IPHU OCBOCHHM MaTepuaia Kypca M IpeIOoCTaBUTh UM
BO3MOXHOCTb 3()()eKTUBHO PEaIn30BaTh YaChl CAMOCTOSATENILHONU PaOOTHI.

Bech neximoHHbIN MaTepuan Kypca, a TakkKe MaTepralibl JUIsl IPaKTUYECKUX 3aHATHI HaXOsITCs B
cBobogHoM poctyne B CJJO MOODLE Ha crpanuue Kypca no aapecy: https://sdo.api.nntu.ru/course u
MOTYT OBITh MPOPAOOTaHBI CTYACHTAMH J0 YTEHHS JICKIIIH B XOJ€ CaMOCTOSATEIbHOW padOThL. JTO AaeT
BO3MOXHOCTb OOCYIUTh MaTepHal €O CTYIEHTaMH BO BpeMsl YTEHHUsS JIeKIHH, aKTHMBUPOBAaTh WX
JeSITeNIbHOCTD IIPU OCBOCHUM MaTepHala.

Ha onekumsx ¥ TNpaKkTUUYECKUX 3aHATUAX PEATM3YIOTCS HHTEPAKTHBHBIE TEXHOJOIMH,
MIPUBETCTBYIOTCS BONPOCHI M OOCYXKIEHMSI, HCIHOJB3YETCS JMYHOCTHO-OPUEHTUPOBAHHBIM MMOJIXO/,
JMCKYCCHOHHBIE TEXHOJIOTHM, TEXHOJIOTMM pabOThl B MajblX TIpyIlIax, 4TO IMO3BOJIAET CTyJEHTaM
MIPOSIBUTH €051, MOTYUYUTh HABBIKM CAMOCTOSATEIBHOIO U3YUEHHsI MaTepHralla, BRIPOBHATh YPOBEHb 3HAHUM
B TpYIIIE.

Bce Bompochl, BO3HUKIIINE MPU CaMOCTOSITENIbHON padoTe Haja JOMAIIHUM 3aJaHHeM, MOAPOOHO
pa3duparoTcs Ha NPAKTUYECKUX 3aHATHAX M JeKuusax. [IpoBoxasdTcss MHIMBUAyaJIbHBIE U TPYMIIOBBIE
KOHCYJIbTAllMM C UCIIOJIb30BAaHMEM, KAaK BCTPEY CO CTYJEHTaMH, TaK U COBPEMEHHBIX MH(OPMAaLOHHBIX
TEXHOJIOTHH, TaKUX Kak (opyM, uaT, BHyTpeHHsis anekTponHas nouta CZIO MOODLE.

WNuunuupyeTcsi akTUBHOCTh CTYJ/IEHTOB, MOOUIPAETCS 3aJaHKE JIIOObIX BOIPOCOB IO MaTepualy,
IIPAKTUKYETCS MHAUBUYalbHbIM OTBET HA BOIPOCHI CTYIEHTA.

JU1s OLeHKU 3HaHWM, YMEHUHN U ypOBHSA CPOPMUPOBAHHOCTH KOMIIETEHIIMU B MPOLIECCE TEKYIIETO
KOHTPOJISl IPUMEHSIETCS] CCTeMa KOHTPOJIS U OLIEHKU YCIIEBA€MOCTH CTYJICHTOB, IPE/ICTaBIE€HHAas B Ta0JI.
5.1. IIpoMexxyTO4YHAs aTTeCTalusl MPOBOAUTCS B (pOpMe 3aUeTa C UCTIOIH30BAHUEM CHUCTEMBI KOHTPOJIS U
OLIEHKHU YCIIEBA€MOCTH CTYJIEHTOB, IIPEICTABICHHON B Tab. 5.2.

10.2 MeToanyeckue ykasaHusa Aansi 3aHATUN NEeKLUMOHHOro TMna

JlekiMOHHBI KypC MpeanojiaraeT CUCTEMAaTU3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPOCOB
TEMAaTUYEeCKOro IUIaHa. B Xoze JEeKIMOHHBIX 3aHATHH pPacKpbIBAIOTCS 0a30Bble BOMPOCHI B paMKax
KaKJOW TeMbl AUCHUIUIMHBI. O003HA4aloTCs KIIOYEBBIE aCHEKThl TEM, a TAKKe JENaloTCs aKUEHThl Ha
HanOoJiee CIOXKHBIX M BAXKHBIX MOJOKEHUAX H3yyaeMoro maTepuana. Marepuaibl JEKIHH SBISIOTCS
OCHOBOHl /11 TOJTOTOBKM OOyYaroIIMXCS K TMPAKTUYECKUM 3aHSATUSM U BBINOJHEHHS 3aJaHUN
CaMOCTOSITENIbHOW PabOTBl, a TakkKe K MEpONPHUATUSAM TEKYIIero KOHTPOJS YCIEeBaeMOCTH U
MIPOMEKYTOYHON aTTECTALH IO TUCIUILIMHE.

10.3 Metoguueckue YKa3aHnA no OCBOEHUIKO AUCUUNMIIUHBbI Ha 3aHATUAX
npaKTu4eckKoro tmna

[IpakTuyeckue 3aHATHS NPEICTABISIIOT COOOM JeTaNM3alMio JIEKIIMOHHOTO TEOPETHYECKOTO
MaTepuaia, IpoBOAATCS B LENAX 3aKPEIUIEHUSI Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3zieinbl. OCHOBHOM
(dhopMoil mpoBeIeHUS TPAKTUUECKUX 3aHATHI sBIseTCs 00CyX/IeHue Hanbosee NpoOIEMHBIX U CIIOKHBIX
BOIPOCOB 10 OTAEIBHBIM TeMaM, a TAK)KEe pelIeHue 3a/1a4 U pa300p MPUMEPOB B Ay TUTOPHBIX YCIOBHUSX.

[IpakTuueckue (ceMUHAPCKKE) 3aHATHS 00eCeUrBaIOT:



- IPOBEPKY M YTOYHEHUE 3HAHUM, MOyYEHHBIX Ha JIKLIUAX;

- pa3BUTHE YMEHHI U HaBBIKOB JUCKYCCHOHHOTO OOCYKIEHMSI BOIIPOCOB 0 Y4EOHOMY MaTepHary
JTMCLUIUIMHBL, BBIPAOOTKH COOCTBEHHOM MO3UIMU MO aKTyaJIbHBIM BOIpocaM (mpolieMam);

- IIOABCACHUC HTOI'OB 3aHIATHI (pesyanaTI)I TCCTUPOBAHHA, TOTOBHOCTH OTYCTOB IIO
MPAKTUYECKUM 3aHSATHSIM, TOTOBHOCTh JOMAIIHUX 3aJaHUH, BBIIOJIHEHHBIX B XOJI€ CAMOCTOSTEIbHOMN
paboThl).

[IpuBomATCS MeTOAMYECKHE YKa3aHUs JUIsl CTYJIEHTOB IO BBIMOJHEHUIO M  O(OPMIICHUIO
MPaKTUYECKHUX PadoT.

10.4 MeToamnyeckme ykasaHus No CaMOCTOATENIbHOWN paboTe CTyAEeHTOB

CamocrodrenbHas paboTa oOecreunBaeT MoAroTOBKY 00ydaronierocs K ay IMTOPHBIM 3aHATHIM U
MEpPONPUATHSIM TEKYLIEro KOHTPOJS M TPOMEXKYTOUHOM aTTeCTallud IO H3y4aeMOW JUCLMILIMHE.
Pe3ynbraThl 3TOW MOATOTOBKH MPOSBISIIOTCS B aKTUBHOCTH OOYYAIOIIETOCs Ha 3aHATHUAX U B KAaueCTBE
BBINOJIHEHHBIX TPAKTUYECKUX 3aJaHUI U APYTUX (HOPM TEKYILIEro KOHTPOJISL.

B mpouecce camoctosiTensHOW pabOThl PEKOMEHIyeTCs MpOopadoTKa MaTepUaloB JIEKIHHA I10
KaKJIOH TPOWJIEHHON TeMme, a TakKe M3yuYeHHe OCHOBHOW Y4eOHOW M CIpaBOYHO-OMOIMOTpadrueckoit
JUTEPATypBl, IPEACTABICHHON B paszene 6.

JIisi BBINOJIHEHHSI CaMOCTOSITENbHON paboThl NpU W3YyYEHUM JUCLUIUIMHBL CTYJIEHTBI MOTYT
UCIOJIB30BATh CIEIHATU3UPOBaHHbIE ayUTOpun (cM. Tabm. 9.1), o6opyaoBaHuEe KOTOPBIX 00ecrednBaeT
noctyn uepe3 «VHTepHET» K 3IEKTPOHHOW HH()OPMAIMOHHO-00Pa30BaTENbHONW Cpele MHCTUTYyTa M
AJIEKTPOHHON OMONMOTEYHOM cHCTeMe, TI/€ pacloyiaralorcss ydeOHble U yueOHO-METOIUYecKue
MaTepHalibl, KOTOPbIe MOTYT ObITh UCIIOJIb30BAHBI [Vl CAMOCTOSATEILHOW PaOOTHI.

Jlnst 00y4aronmxcs 1mo 3a04Hoil hopme 0OydeHus: caMocTosITeNbHass padoTa SABISETCS OCHOBHBIM
BUJIOM Y4€OHOM! AEATEIbHOCTH.

10.5 MeToanyeckue ykasaHusa ans BbinonHeHus PP

Bremonnenue PI'P crmocoGcTByeT mydmieMy OCBOSHHIO OOYYalOUIMMHCS y4eOHOTOo MaTepuaa,
(dbopMHpyeT NPaKTUYECKUN OIBIT U YMEHHUs 110 U3y4aeMOM JUCLHUIUIMHE, CIIOCOOCTBYET (POPMUPOBAHUIO Y
00y4arouuxcsi TOTOBHOCTH K CaMOCTOSTENbHON MPO(eCcCHOHATBHON NeATEIbHOCTH, SBISETCS 3TAlOM K
BBINOJIHEHHIO BBITYCKHOM KBaJTU(PHUKALIMOHHON paboThI.

[IpuBoasATCS METOAUUECKHE YKa3aHUsI JUIsl CTYA€HTOB 10 BBINOJIHEHHIO U odopmieHuto PI'P.

10.6 MeToguyeckue ykazaHus no obecnevyeHnio obpasoBaTesibHOro
npouecca

1. Meroauueckue peKOMEHAAIMH IO OpPTaHW3allMy ayJIuTOpHOW paldoThl. [lpunHATEI Y4eOHO-
MeroanueckuM cosetoM HI'TY um. P.E. Anekceesa, nmpotokos Ne 2 ot 22 anpenst 2013 r. DneKTpoHHBIM
aapec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod docs ngtu
/metod rekom_auditorii.PDF.

2. Meroandeckne peKOMEHAANNHU 10 OPTaHM3alud U TUIAHUPOBAHUIO CaMOCTOATEIBHON paboThI
CTyIeHTOB Mo muciumuinie. [Ipunsatel YueOHo-MeTonuyeckum coBetomM HI'TY um. P.E. Anekceesa,
IIPOTOKOJI Ne 2 oT 22 anpens 2013 r. DNEeKTPOHHBIN azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod _docs ngtu/meto
d_rekom_srs.PDF.

3. YueOHoe nocobue «IIpoBeaenue 3aHATHII ¢ MPUMEHEHUEM HMHTEPAKTUBHBIX (POPM M METOJOB
o0Oy4deHus», EpmakoBa T.1., NBamkux ET., 2013 I. ONEeKTPOHHBIN aapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. YyeOHoe mocobue «OpraHuzanusi ayAUTOpPHON paboThl B 0Opa3oBaTENbHBIX OpraHU3AUAX
Beiciiero  oOpazoBanusi», MBamkun E.I'., Xyxosa JLII., 2014 r. OnexkTpoHHBIM ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod docs ngtu/organ
izaciya-auditornoj-raboty.pdf.
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JlonoJIHeHUs ¥ U3MEeHeHHsl B padoueil mporpaMme QM CHUNIIMHBI
Ha 20 /20 V4. I.

YTBEPXAIO:
JIMpEKTOp MHCTUTYTA:!
I'ne6oB B.B.
« » 20 T

B paGouyo mporpammy BHOCSATCS CIeIyIOIINE H3MEHEHUS:

1)
2)
WIH JIeJaeTcs OTMETKA O HelleJIeco0Opa3HOCTH BHECEHUS KaKUX-THOO M3MEHEHUN Ha JaHHBIM y4eOHBIH
roj
PaGouas mporpamma nepecMoTpeHa Ha 3aceiaHuu Kadeapbl, IPOTOKOI OT No
3aBenyromuii kageapoii
(noonucs) (DHUO)

YrBepxxaeno YMK AIIN HI'TY, nporokoin ot Ne
3am. qupekropa o YP Hlypeirun A.1O.

(noonucs)
CornacoBano:
Hauanpauk YO Menbaukosa O.1O.

(noonucs)

(6 cnyuae, ecnu usMeHeHUs KACAOMCs TUMepamypbl):

3aBenyrorast OTAEIOM OUOINOTEKU Crapoctuna O.H.
(noonuco)
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