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1. UENU N 3AO0AYN OCBOEHUA OUCUUITIUHBI (MOAYIIA)

1.1. Lenb ocBoeHus gucumnnmHbl (Moayns)

Lenp n3ydeHus AMCUMIUIMHBI «MaremaTuka» — (GOpMHUPOBAHUE JIMYHOCTU CTYJICHTOB, Pa3BUTHE
MHTEJJIEKTa U CIIOCOOHOCTEN K JIOTMYECKOMY M aJIrOPUTMUYECKOMY MBIIUIEHUIO, 00y4eHHEe OCHOBHBIM
MaT€MAaTUYECKUM IOHATHSAM M METOJaM MaTEMaTU4YeCKOro aHajau3a, aHaJIUTHYECKOM TI'eOMETpHH,
JUHEHHOHN anredpbl, HEOOXOIMMBIM ISl aHAJIM3a U MOJAEIMPOBAHUS MPOLIECCOB U SIBJICHUM NPU MOUCKE
ONTUMAJIbHBIX PEIICHUH MPaKTUYEeCKUX 3a/1a4, MeTo/1aM 00pabOTKU M aHalIM3a Pe3yJIbTaTOB YHCIEHHBIX
sKcriepuMeHToB. Llens mpenogaBaHUsl MPUKIAIHBIX Pa3JelIOB TUCLHUIUIMHBI COCTOMT B TOM, 4YTOOBI,
HCIIONB3YSl TEOPUIO U METObI HAYYHOIO II03HAHUS, OBJIAIETh OCHOBHBIMU NOHATUSAMH, OIIPEIEICHUIMU U
METOJlaMU  BBbICIIEH MaTeMaTUKH, HEOOXOIMMBIMM JUIsl pelleHHsl 3a4ady; OOydYWUTh CTYJEHTOB
MaTeMaTU4YeCKUM METOAaM MPHUHATUS pPEUIeHUH, HEOOXOOUMBIM NpPU PEUICHWU 3ajad ONTUMH3ALMH,
BO3HHUKAIOIIUX BO BCEX O0JIACTSX YEJIOBEYECKOH JIEATEIbHOCTH.

1.2. 3agayu oCBOEHUsI UCLMNNIUHBLI (Moayns)

33,[[3‘11/1 JUCLHUITIINHBI «MaremaTtuka» — PACKPBITE POJIb M 3HAYCHHUE MATEMATHYCCKHUX MCTOIOB
HUCCIICAOBaHUA TP PCIICHHUU MPAKTUUCCKHUX 3a4a4; O3HAKOMUTH C OCHOBHBIMU IMOHATHAMU U METOAAMU
KJIACCUYECKOH M COBpeMeHHOfI MAaTEMATUKH,; HAYYUTHb CTYACHTOB IIPUMCHATH METOABI MAaTEMATHUYCCKOI'O
aHaJIn3a JJis1 MOCTPOCHUA MATEMATHYCCKUX Mozeaen PCATBHBIX IMTPOLCCCOB U SIBIICHUI.

2. MECTO AUCLUNITUHBI (MOAYNS) B CTPYKTYPE OGPA30OBATEJIbHOU
NMPOrPAMMBI

Jucrummmaa « MaTeMaTiKa» OTHOCUTCS K o0s3arensHoi yactu OI1 BO.
JucuumiuHa 0a3upyeTcs Ha 3HAHUAX [0 MATEMaTHKE B 00beMe Kypca CpeTHEH IIKOJIBI.

Pesynbratel 00ydeHwusi, MOTyYEHHBIE MMPU OCBOCHUH MHUCIMIUIMHBI, HEOOXOIUMBI TPU W3YUYEHUHU
cnenyromux aucuuriud «dusnkay, «MHbopmaTukay, « Puznyeckrue OCHOBHI OMyUYeHUsT HH(OPMALIUN,
«ITpukiagHas  MEXaHUKay, «DNEKTPOTEXHUKAY, «Teopetndeckass  MEXaHUKaY, «OCHOBBI
ABTOMATUYECKOTO YIIPABJICHUS» U MPU BBIMOJIHEHUU BHITYCKHON KBaTU(UKAIMOHHON paOOTHI.

PaGouass mporpamma aucuuIuinHbl «MaTeMaTukay JUis WHBAIWAOB M JIUI[ C OTrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH ~ 37I0POBbSl  pa3padaThiBaeTCsi  WHAMBHIyAIbHO C  Y4eTOM  OCOOCHHOCTEH
MCUXO(PHU3UUECKOTO PAa3BUTHS, WHIUBUAYAIGHBIX BO3MOXKHOCTEH M COCTOSIHHS 370POBbS TaKHX
oOyyJaronmxcsi.

3. KOMMNETEHUMUUN OBYYAKOLLEIToCA, ®OPMUPYEMbIE B PE3YJIbTATE
OCBOEHUA ANCUUIMIIUHBI (MOAYIA)

[Tporiecc wm3ydeHus: AMCUUIUIMHBI «MaremMaThka» HampaBieH Ha (OPMHPOBAHUE DIIEMEHTOB
yHuBepcanbHo komneTeHun YK-1 u odmenpodeccuonanpHoi komneteHmu OITK-1 B cooTBeTcTBHH €
OI1 BO o nanpasienuto noarorosku 12.03.01 «IIpubGopocrpoeHue.

Ta6nuna 3.1 — opMupoBaHKE KOMIIETEHIINNA JUCITUIIIINHAMM

Koa xomnereHnmn/HanMeHoBaHne CemecTpsbl popMHPOBAHUS JHCIHUILIHHBI.

JUCHUILINH, Komnerenunu 6epyrcs u3 Y1l mo HanpaBJIeHHIO IOATOTOBKH 0aKajaBpa
(opmupyromuX KOMIETEHIIUI0 COBMECTHO 1 | 2 3 | 4 | 5 | 6 | 7 | 8
YK-1
dusuka + +
HWudopmarnka 4 4
Maremaruka + + +
dunocodus 4

FOCYI[apCTBCHHaS[ HTOroBas arrecranus

HOZ[FOTOBKEI K IMpoueaype 3alllMThl U 3alllUTa

BKP

OIIK-1

Xumus +

dusnka + +




Koa koMnereHun/HanMeHOBaHHE
JUCITHILTHH,
(opmMupyromux KOMIETEHIIUI0 COBMECTHO

Komvmnerennuu 0e

Cemectpbl GopMUPOBAHUS TUCIUILTHHBI.

yres u3 YII mo HanpaBJ/ieHNI0 TOATOTOBKHU DakajaBpa

1

2 3

4 5

6

7 8

MaTepI/IaHOBCI[eHI/Ie U TCXHOJIOTUA
KOHCTPYKIOMOHHBIX MaTCpHUaIioB

+

+

MaremaTuka

HadeprartensHas reoMeTpus 1 MHKCHEpHAs
rpaduka

O3HaKOMHTEIbHAS IIPAKTHKa

+

DdusndyecKrue OCHOBBI MOTYYEHHS
nHpOpMaLHK

+

[IpuknagHas MEXaHHKA

Teoperndeckas MEXaHHKA

DIIEKTPOTEXHUKA

OCHOBBI ABTOMAaTHYECKOIO YIIpaBJICHHUIA

+ [+ [+ ]+

+ |+ [+ |+

OCHOBEHI TPOSKTHUPOBAHNUS TIPUOOPOB H
CHCTEM

locymapcTBEHHAs HTOTOBAsi aTTECTAIUS

[TonroToBka K mporneaype 3aliThl U 3aiuTa
BKP

[lepedyeHp nuaHUPYEMBbIX Pe3yIbTaTOB O0YUEHHUs M0 AUCUUILINHE «MaTeMaTHKay, COOTHECEHHBIX
C IIaHUpyeMBbIMH pe3ysibTaTamu ocBoeHus Oll, nmpencrasieH B Tabu. 3.2.

Tabmuma 3.2 — IlepedeHp IUTAHHPYEMBIX PE3yJbTATOB OOYUYEHHWs IO IUCIUIUIMHE, COOTHECCHHBIX C
TJIAHUPYEMBIMH pe3yibTaTamMu ocBoeHus OI1

MIPOEKTUPOBAHUEM H
KOHCTPYHPOBAHUEM,
TEXHOJIOTHSIMHU
MPOU3BOJICTBA
npuOOpOB U
KOMILJIEKCOB
LIMPOKOTr0 HA3HAYECHHUS

MaTeMaTHYECKOU
CTaTUCTHUKH.

Kon Kona u HammeHoBanue
1 HaNMEHOBaHHE WHIUKATOpa JOCTHKEHUSA [Tnarupyemble pe3yabTaThl 00yUSHHUS 110 JUCIUIIIHHE
KOMITCTEHINH KOMITETECHINN

VK-1 HUYK 1.1 3HaTh: YMmerb: Baagern:
Criocoben AHanmusupyer — 3amady, | — OCHOBHBIC - pemaTh TUIIOBEIE — pemaTh TUTIOBEIE
OCYIIECTBIIATh OUCK, | BBIAENSsT e  0a3oBble | MOHATHS U METOMBI 3aJa4yM [0 OCHOBHBIM | 3a/1a4i 110 OCHOBHBIM
KPUTHYECKUH aHAIIM3 U | COCTABJISIIOLINE, MaTeMaTH4ecKoro pasnenam Kypca, paszenam Kypca,
CHHTE3 MH(POPMAIMK, | OCYIIECTBIISET aHanM3a, TMHEHHOW | MCTONB3Ys UCTIONB3YS
TIPUMEHSTh JIEKOMITO3HUIINIO 3a/1au anreOphl, JIEMEHTOB | MaTeMaTHYeCcKHe MaTeMaTH4ecKue
CHCTEMHBIH 1TOJIX0]T MaTeMaTH4ecKoi METO/IBL. METOJIBI.
JUISL peILICHUST JIOTHKH,
TTOCTABJICHHBIX 33/1a4 i depeHnInanTbHbIX

YpaBHEHUI, TEOpUH

BEPOSITHOCTEHN U

MaTeMaTH4eCKON

CTATUCTHUKH.
OIIK-1 HOIIK 1.1 3HaTh: YMmerb: Baagern:
Cnocob6en npumensats | [Ipumenser 3HaHuA — OCHOBHBIE — IPUMEHSITh - METOaMHU
€CTCCTBCHHOHAYYHBIC METOA0B IIOHATHUA U METOAbI MaTEeMaTHUYCCKHUEC TIOCTPOCHUA
n 06IJ_ICI/IH)KeHepHLIe MaTEMaTHYCCKOI'O MaTEMAaTHYECCKOI'O METOABI IpU MaTeMaTHYeCKON
3HaHUs, MCTOAbI aHaJIu3a u aHaJin3a, JIMHEHHOM peuicHun MOJCIIU THUIIOBBIX
MaTeMaTH4ecKoro MOJICTTUPOBAHHUS B aJreOphl, JIEMEHTOB | MPO(ECCHOHANBHBIX | MPO(ECCHOHATBHBIX
aHaIM3a U WHKEHEPHOH MaTeMaTH4ecKoi 3a7a4 NMOBBIIIEHHON | 3ama4 u
MO/JIEJTMPOBAHHUS B JIeSITIIEHOCTH JIOTHKH, CJIO’KHOCTH. coJiepKaTeIbHON
WH)XCHEPHOU i depeHnnanbHbIX HHTEPIIPETaLUH
JeATEBHOCTH, YpaBHEHUH, TEOPHH MOy YE€HHBIX
CBSA3aHHOM C BEPOSITHOCTEN U pe3yAbTaTOB.




4. CTPYKTYPA U COOEPXAHUE ONCLUNINUHBI (MOAOYNA)

4.1 PacnpepeneHue TpyAOeMKOCTU AUCUMNIWHLI NO Buaam paboT no

cemMecTpam

OOm1ast TpyA0EMKOCTh AUCHUILTUHBI COCTaBIsieT 15 3a4. en. nim 540 yacoB, pacrpeiesieHUe 9acoB
0 BUJIaM padoT 10 ceMecTpaM IMpe/CcTaBieHo B Taduue 4.1.

Tabmuua 4.1 — PacnpeneneHue TPYJOEMKOCTH JUCHUIUIAHBI 10 BHIAM pabOT MO ceMecTpam st
CTYJICHTOB OYHOM / 3a04HOM (HhOpPMBI 00yUEHUS

TpynoeMKoCTh B Hac

Bun yueGHO# paboTh Bcero B T.4. o cemectpam
yac. 1 cemecTp | 2 cemecTp | 3 cemecTp
C HCITOJIb30BAHUEM 3JICMEHTOB JJICKTPOHHOTO
dopmar U3ydeHUs JTUCITUTLTUHEBI
00y4eHHS

Oo6mast TpyA0eMKOCTb JHCIUILIMHBI 10 YUeOHOMY IJIaHy 540/540 180/180 216/180 144/180
1. KonTakTHas padora: 272/67 93/21 107/21 72/25
1.1. AynauTopHasi paboTa, B TOM 4ucJje: 262/54 90/16 104/16 68/22
3aHATHS JeKIMOHHOro Trna (JI) 118/26 36/8 50/8 32/10
3aHATHSA ceMuHapckoro Tuma (13 — ceMuHaphI, IpaKTHYECKUE 144/28 54/8 54/8 36/12
3aHATUS U Op.)
nabopatopHble padoThl (JIP)
1.2. BHeayauTopHasi, B TOM YHCJI€ 10/13 3/5 3/5 4/3
KypcoBas padota (mpoekt) (KP/KII) (koHCYIbTaIMsI, 3aITUTA)
TEKYIIHA KOHTPOJIb, KOHCYJIBTAIIUH M0 THCITUIINHE 4/7 1/3 1/3 2/1
KOHTaKTHas paboTa Ha MpoMekyTodHOM KoHTpoJje (KPA) 6/6 2/2 2/2 2/2
2. CamocrosiTteqbHas padora (CPC) 268/473 87/159 109/159 72/155
pedepar/acce (MOArOTOBKA)
pacuérHo-rpaduueckas padora (PI'P) (moaroroska)
KOHTpOJIbHAs paboTa -/9 -/3 -/3 -/3
KkypcoBas padora/npoekt (KP/KII) (moaroroska)
CaMOCTOSTENILHOE N3yUYCHUE PA3/IeNIOB, CAMONOATOTOBKA (IIpopaboTKa
1 MOBTOPEHHUE JICKIIMOHHOTO MaTepHaia i Marepuaina yueOHHKOB U 160/365 51/123 73/123 36/119
y4eOHBIX TOCOOMHi, TOATOTOBKA K JTA0OPATOPHBIM M IMTPAKTHIECCKUM
3aHSATHSIM, KOJUIOKBUYM H T.11.)
IToaroroBka K sk3aMeHy (KOHTPOJIb)* 108/108 36/36 36/36 36/36
IToaroroBka K 3auery / 3a4eTy ¢ OLIEHKOM (KOHTPOJIb)

Hopwmbl yacoB Ha BHeayauTopHyto padoty u CPC npuBeneHs! B IpuioKeHuu 1.

4.2 CogepxxaH1Me QUCLUNIIUHBI, CTPYKTYPUPOBaHHOE NOo pasgenam, Temam

Tabmuma 4.2

COI[Cp)KaHI/Ie JUCHUIIIIMHBI,

ouHas1/3a09Hast Gopmbl 00yUeHUs

CTPYKTYpPHUPOBAHHOC 110 TEMaM, A CTYACHTOB

Bunab! yueoHoli padoThl (4ac)
IInanupyembie KoHTakTHAasi
(KOHTpOJIUpYeMBbIe) paGota g g
pe3yabTaThl ZE
ocoenus: kox YK; ) © 53
OIIK; ITK u HaumeHoBaHue pa3aeioB, TeM } = _ g ] E E, Bun CPC
HHINKATOPBI = §' E| 28 E =
JOCTHKEHHUS 2 s \§ = 2 S é
KOMIIeTeHIHii = S| £5 S &
=%
s | =
1 cemecTp
YK-1 Pazgen 1. DinemMeHTHI JTHHEIHOM anredpbl
YK 1.1 Tema 1.1. MaTpuirs! u 1eiCTBHS Hall HAMU. 1272 4/10 | Iloaroroska K
OIIK-1 Tema 1.2. Onpeenurens MaTPHUIIBI U €T0 CBOICTBA. JIEKIIUSIM
MOIIK-1.1 Tema 1.3. Berunicnenne onpenenuTenei. [6.1.1], [6.1.2],
Tema 1.4. O6paTHas matpuna. Beraucnenue [6.2.1]

00paTHOW MaTPUIIBI C TIOMOIIBIO OTIPEICITUTEINS.

Tema 1.5. Cuctems! THHEHHBIX ypaBHeHHH. [IpaBmiio
Kpamepa.




Tema 1.6. Metog I'aycca

Tema 1.7. Pemenuie cucreM m ypaBHEHUH ¢ n

HeusBecTHbIMU. Teopema Kponekepa-Kanenmu

[IpaxTrueckas pabora Ne 1. MaTpuiiel, 1efcTBUS HAZ 16/6 6/10 | ITogroroBska K

HUMU. MPAKTHICCKIM

[Ipaxtuueckas padora Ne 2. Onpenennreny. 3aHATHIM

[IpaxTrueckas pabora Ne 3. [Ipumenenue Teopun [6.1.1],[6.1.2]

OTIPEICITUTENCH. [6.1.9], [6.2.1]

IIpaktudeckas pabora Ne 4. Cuctempl JTUHEHHBIX

ypaBHeHui. [IpaBuio Kpamepa.

Meron I'aycca

[Ipakriueckas padora Ne 5. Panr marpunel. Teopema

Kponekepa-Kanennu.

[pakrrueckas padora Ne 6. OTHOpPOIHBIE CHCTEMBI

JIMHENHBIX YPaBHEHHMH.

[paxruueckas padora Ne 7. HeonHOpOJHBIE CHCTEMEI

JIMHENHBIX YPABHEHUMN.

[IpaxTryeckas pabora Ne 8. MaTpudHble ypaBHEHHS.

Pewrenue cucreM TMHEHHBIX YpaBHEHUN MaTpUYHBIM

METOOM.

Hroro no 1 pazneny 1272 16/2 | 10/20

Pazgen 2. DneMeHTBI BEKTOPHOMH aaredpol

Tema 2.1. Bektopsl. Onepariu HaJ, BEKTOpaMHU. 2/1 2/10 | ITogroroska K

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

[pakruueckas padora Ne 9 Bekrtopsl. Onepanuu Haj 2/1 2/10 | IoxnroroBka K

BEKTOpaMH. MPaKTHYECKUM
3aHATHAM
[6.1.1],[6.1.2]
[6.1.9],[6.2.1]

Hroro no 2 paspeny 2/1 2/1 4/20

Pa3nen 3. AHanuTnyeckasi reoMeTpust

Tema 3.1. AHanuTHYeCKasi FeOMETPUS Ha IIIOCKOCTU 2/- 4/10 | IMoxroroBka K

U B TIPOCTPAHCTBE JCKIHSIM

Tema 3.2. CoOCTBEHHOTO 3HAYCHHS U COOCTBEHHOTO [6.1.1], [6.1.2],

BEKTOpA. [6.2.1]

Tema 3.3. KBaapatuunbie GopMbl U QYHKIMH

[IpaxTrueckas padora Ne 10 AHanuTHueckas 4/- 5/10 | IlogroroBka K

TeOMETPHS MPAKTUIECKUM

Ipakruyeckas pabora Nel 1. CoO6cTBeHHbBIC 3HAUCHHUS 3aHATHIM

U COOCTBEHHBIE BEKTOPEI. [6.1.1],[6.1.2]
[6.1.9],[6.2.1]

Hroro no 3 pazneny 2/- 4/- 9/20

Pazgen 4. Beegenue B MaTeMaTH4YeCKH aHAJIN3

Tema 4.1. MHoxecTBa. 4/1 3/10 | ITomroroBka K

Tema 4.2. IlocneqoBaTeIbHOCTH. JIEKIMSIM

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

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

[Ipaktiueckas padora Ne 12 MHoxecTBa. 4/1 3/10 | Ioaroroska k

[IpaxTrueckas pabora Ne 13 TIpemen MPaKTUYECKUM

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

HTtoro no 4 pazneny 4/1 4/1 6/20

Paznen 5. Ilpenen u HenmpepbIBHOCTH (PYHKIMIA OHO¥ eiicTBUTE/ILHON NepeMeHHOi.

Tema 5.1. DiiemeHTapHbIC QYHKIVH. 8/2 4/10 | IToaroroBka K

Tema 5.2. Ilpenen GpyHKIIM OTHON AEHCTBUTEIBHON JICKIHAM

TIePEMEHHOIA. [6.1.3], [6.1.4],

Tema 5.3. Teopemsl 0 npejene GpyHKIHI [6.1,7], [6.1.8],

Tema 5.4. 3ameuaTenbHbIC IPEIENIbI U UX CIEACTBUSL [6.2.4], [6.2.5],

[6.2.6]
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Tema 5.5. beckoHeuHo Masible 1 OECKOHEYHO
oonpmme Gyakimu. Teopembl

Tema 5.6. HenpepsiBHOCTD (DyHKITNH OJJHOM
JIeHCTBUTENbHOI nepeMeHHOoN. Touku pa3peiBa.
Tema 5.7. CoiicTBa HETIPEPHIBHBIX (PYHKITUI

Tema 5.8. PaBHOMepHast HEMPEPHIBHOCTH (PYHKITNH U
teopeMa Kanropa.

Tema 5.9. HenpepbIBHOCTH CIIOKHOM M 0OpaTHON
byHKIHI.

[paktuueckas padora Ne 14. [Ipenen pyHkuuu 1072 6/9 | IlonroroBka k
[Tpaktuueckas padora Ne 15. 3ameuaTenpHbIe MPaKTUYECKUM
Tpe/IeIbl 3aHATHIM
IIpaktuyeckas pabora Ne 16. CrnenctBust 2-ro [6.1.3], [6.1.4],
3aMeuaTeNbHOTO mpeena [6.1,7], [6.1.8],
[Ipaktuyeckas pabora Ne 17. PazHbie npeaessl. [6.2.4], [6.2.5],
BeckoneuHO Maibie M OECKOHEYHO OOJBITHE [6.2.6]
(hyHKIHN.
[IpakTuyeckas padora Ne 18. OgHOCTOpOHHNE
npeessl. HempepbIBHOCTE (DYHKIIHU.
HToro no 5 pazaeny 8/2 10/2 | 10/19
Paznen 6. luddepennupoBanue GyHKUMU OTHOM MepeMeHHOI
Tema 6.1. Jduddepennupoanne QyHKIMH onxHOU | 8§/2 4/10 | IoxroroBka K
TIEPEMEHHOM. JIEKLUSAM
Tema 6.2. OCHOBHBIE TEOPEMBI TEOPHH [6.1.3], [6.1.4],
qudepeHIMPoBaHus QYHKIIUN OJTHOW IEPEMEHHOM. [6.1,7], [6.1.8],
Tema 6.3. [IpousBoanas GyHKIUN [6.2.4], [6.2.5],
Tema 6.4. [luddepeniman GyHKIIUH U €0 [6.2.6]
NpUMEHEHHE.
Tema 6.5. IIpousBoanbic 1 audHepeHIHaIbl BRICIINUX
TIOPSIKOB.
Tema 6.6. [Tpumenenne Teopun audHepeHITUPOBaAHAS
(yYHKIIMU 0JTHOM ITEPEMEHHOIA.
[IpaxTrueckas padora Ne 19. Iuddepenmupoanne 18/2 | 8/10 | Ilogroromka Kk
(hyHKIIMK OTHOHM ITEepEeMEHHOM. MPaKTUUYECKUM
Ipaktuyeckas pabora Ne 20. IlpousBogHas 3aHATUSIM
¢byHkIMH, 3anaHHON TapameTpudecku. [IponsBoaHas [6.1.3],[6.1.4],
HesiBHOW (QyHKIMU. Jlorapudpmudeckas mpou3BoaHast [6.1,7], [6.1.8],
Ipaktuyeckas pabora Ne 21. VpaBHeHuUs [6.2.4], [6.2.5],
KacarenbHON 1 HopMany. Juddepennuan GyHKINT 1 [6.2.6]
€ro NpUMEHEeHHE.
[Ipakrrueckas padora Ne 22. [Tpon3BoaHbIE BBICIINX
TTOPSKOB
[Ipaxtrueckas padora Ne 23. uddepenmnanst
BBICIIUX TOPSIIKOB
IIpaxtrudeckas padora Ne 24. [Tpapuna Jlonurans.
IIpakTryeckas pabora Ne 25. DkcTtpeMyM (QYHKIIHH.
[TpomexxyTku Bo3pacTaHusi U yObIBaHUsI (DYHKIHH.
Hawubornpliee 1 HanMeHbllee 3HaUeHHE QYHKIUU
Ipaktuyeckas pabora Ne 26. BhITyKIOCTS,
BOrHyTOCTh QyHKIMU. Touku nepernda pyHKIMH.
AcuMITOTHI rpaduKa QyHKIHH.
[pakriueckas padora Ne 27. HccnenoBanne
(yHKIUMY ¥ nocTpocHue rpaduka.
Hroro mo 6 pasneny 8/2 18/2 | 12/20
KonTposabHasi padota -3
Hroro 3a 1 cemecTp 36 54 51
/8 /8 /123
2 cemecTp
VK-1 Pa3znen 7. HeonpeneseHHbl HHTErpaJja (PyHKIIUM OHOI NepeMeHHOM.
NyK1.1 Tema 7.1. KoMmnnekcHbIE YHCIa 16/4 12/12 | IoaroroBka K
OIIK-1 Tema 7.2. HeonpeneneHHbli HHTETpall U €r0 JIEKLUSAM
HOIK-1.1 CBOHCTBA. [6.1.3], [6.1.4],

Tema 7.3. MeTos 3aMeHBI ITIEepEMEHHBIX B
HEeOoTpeeIEHHOM HHTETrpae

Tema 7.4. IHTerpupoBaHue 10 49acTsIM B
HeonpeAeneHHoM uurerpane. Kimaccel GyHKINMH,

[6.1,7], [6.1.8],
[6.2.4], [6.2.5],
[6.2.6]




MHTETPUPYEMBIX 10 YaCTSIM.
Tema 7.5. Teopust MHOrOUNIEHOB

Tema 7.6. lnTerpupoBaHue paroHaIbHbIX
(hyHKIHH.

Tema 7.7. IHTErpupoBanme MpocTeHmmx apodeit
Tema 7.8. Meton Octporpanckoro.

Tema 7.9. HTerpupoBanne I1poOHO-palMOHATIFHON 1
KBaJpaTUYHON UPPALIMOHATILHOCTEH.
Juddepennmnanbplii OUHOM.

Tema 7.10. VHTerpupoBaHue TPUTOHOMETPHUECKUX
(hYHKIMH ¥ BRIPAXKCHUH.

[paktrueckas padora Ne 1. KoMruiekcHble uncia
IpakTuueckas pabora Ne 2. HeonpeneneHHbit
uHTerpan. MeTos 3aMeHbl IEpEeMEHHOM.
[Ipaktrueckas padora Ne 3. MHTEerpupoBanue no
JaCTSIM.

[IpaxTrueckas pabora Ne 4. IHTerpupoBanue I1poOHO
- panoHaNBHBIX (QyHKIHH (MeToa HeolpeaeleHHBIX
KO3 PUIIEHTOB)

IIpaxTrueckas padora Ne 5. IHTerpupoBanne 1po6HO
- palMOHAIbHBIX (QyHKUIUH

[pakruueckas padora Ne 6. MurerpupoBanue
HEKOTOPBIX HPPaLMOHATIBHBIX (QyHKIUH
[pakruueckas padora Ne 7. HTerpupoBanne
UpPPallMOHATIBHBIX BBIPAKEHHUH

[Ipaktrueckas padora Ne 8. MurerpupoBanne
TPUTOHOMETPUYECKHUX (PyHKIMIA.

[Ipaktiueckas padora Ne 9. MuTerpupoBanne
TPUTOHOMETPUYECKHUX BBIPAKCHHH.

18/4

12/12

IToxroroBska 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 no 7 pazneny

16/4

18/4

24/24

Pazgen 8. OnpeneJienHblii MHTerpaJ pyHKkuuu oaHoii nepemMeHHoOI

Tema 8.1. OnpenieneHHbIN HHTETpal U €ro CBOHCTBA.
Tema 8.2. Cymmer [lapOy.

Tema 8.3. Kinaccel ¢yHKIMHA, MHTErpUPYEMBIX MO
Pumany

Tema 8.4. OnpeneneHHbIl HHTErpan ¢ NEPEMEHHBIM
BEPXHHM IIPEZETIOM

Tema 8.5. OcHoBHas Qopmyna
WCUUCIICHUS

Tema 8.6. 3ameHa mepeMeHHBIX M WHTETPHUPOBAHHE
TI0 YacTsM B ONPEEICHHOM HHTErpae

Tema 8.7. HecoOGcTtBeHHble nHTErpaibl. CXOAUMOCTD
HEeCOOCTBEHHBIX HHTETPAJIOB.

Tema 8.8. CnpsmiseMble KpUBBIE.
MJI0CKON KPUBOM.

Tema 8.9. Kgsampupyemsle ¢urypsl. Ilnomans
wiockoit  ¢urypsl.  Imomans — KpuBOJIMHENHHOM
Tpanenuy 1 KpUBOJIMHEHHOTO CEKTOpa

Tema 8.10. Kyoupyemsie tena. O6bpeM tena. O0bpeM
TeJla BPaleHUsL.

HUHTCTPAJIbHOI'O

Jnuna nyru

12/1

10/12

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

[Ipaxtrueckas padbora Ne 10. OnpeneneHHbIH
MHTErpai. 3aMeHa IIEPEMEHHBIN B ONPEICICHHOM
UHTETpajie

IIpakTrueckas pabora Ne 11. OnpeaencHHbIH
uHTerpaji. HTerpupoBaHue Mo 4acTsM B
OTIpeIelIEHHOM HHTerpaie.

[pakrnueckas padora Ne 12. HecobcTBeHHbIE
WHTETPaJIbl.

[pakTryeckas padora Ne 13. [Tnomaau mIocKux
uryp.

[Ipakrrueckas padora Ne 14. JlnuHa 1yru KPUBOM.
IIpakTuueckas padora Ne 15. OO6beMbI Tell.

12/4

10/12

IToxroroska k
MPAKTHICCKUM
3aHATUAM
[6.1.3], [6.1.4],
[6.1,7], [6.1.8],
[6.2.4], [6.2.5],
[6.2.6]

Htoro no 8 pazgeay

12/1

12/4

20/24

Paznen 9. ludgdepenunanbHoe ucHucjieHue pyHKumn
nepeMeHHbIX.

W HECKOJIBbKHX

elCTBUTEIbHBIX

Tema 9.1. OyHKIIMH MHOTHX ITEPEMEHHBIX.
Tema 9.2. [Ipesen v HEPEPHIBHOCTh (PYHKIIUH

6/2

4/12

ITonroroBska k
JIEKIMSIM




MHOTHUX MTEPEMEHHBIX. [6.1.3], [6.1.4],
Tema 9.3. [Tuddepenmpyemocts GyHKINT [6.1,7], [6.1.8],
HECKOJIBKHX TIEPEMEHHBIX. [6.2.4], [6.2.5],
Tema 9.4. luddepeHmpoBanre CI0KHONH QYHKIIUI [6.2.6]
HECKOIIBKUX MepeMeHHBIX. JJuddepennmanst
(hyHKIIMA MHOTHX TTEPEMEHHBIX.
Tema 9.5. IIpon3BoaHAS IO HAIPABICHUIO H
TPaZMEHT CKAJSIPHOTO TOJIS.
Tema 9.6. [IpousBojusie u audhepeHInanbl BICIINX
TOPSIKOB.
Tema 9.7. Ilpumenenue qudpepeHIUpyeMOCTH
(YHKIIMH HECKOJIbKHX IEePEMEHHBIX.
[paktuueckas padora Ne 16. IIpenen, 8/2 5/12 | IloaroroBka k
HETpepBIBHOCTD U JuddepeHnnpoBanue GyHKINH MPaKTHYECKUM
MHOTHX NEpPEMEHHBIX. 3aHATHAM
[Ipakriueckas padora Ne 17. Iucddpepenunponanue [6.1.3],[6.1.4],
CJIOKHBIX (PYHKITUI MHOTHX TIEPEMEHHBIX [6.1,7], [6.1.8],
[Ipaxtuueckas padora Ne 18. [IponsBogHbIE I [6.2.4], [6.2.5],
g epeHIraIbl BRICIIAX MOPSAKOB [6.2.6]
IIpaxTrueckas padora Ne 19. Dkcrpemym ¢yHKIMN
MHOTHX IT€PEMEHHBIX.
Hroro mo 9 pazneny 6/2 8/2 9/24
Paznen 10. KpaTHble MHHTErpaJbl.
[paktrueckas padora Ne 20. /IBoitHO# UHTETpalL. 8/1 4/10 | TToxmroroBka Kk
ITpaktuueckas padora Ne 21. TpoiiHoii HHTErpail. JIEKIUSAM
IIpaktuueckas pabora Ne 22. 3amMeHa IEPEMECHHBIX B [6.1.3], [6.1.4],
KpaTHBIX HHTETpajiax. [6.1,7], [6.1.8],
[Ipakruueckas pabora Ne 23. [IpumeHeHHe KpaTHBIX [6.2.4],[6.2.5],
MHTETPaJIOB. [6.2.6]
[Ipakriueckas padora Ne 20. /IBoitHOi HHTETpalL. 8/2 6/14 | Ilogroroska
[pakrrueckas padora Ne 21. TpoiiHo# nHTErpai. IIPaKTUYECKUM
[paxtuueckas pabora Ne 22. 3aMeHa IepeMeHHEBIX B 3aHATHUAM
KpaTHBIX MHTErpaiax. [6.1.3], [6.1.4],
IIpaxTrueckas padbora Ne 23. [IpuMeHeHHE KPaTHBIX [6.1,7], [6.1.8],
HWHTETPajoB [6.2.4], [6.2.5],
[6.2.6]
Hroro mo 10 pazaeny 8/1 8/2 | 10/24
Pasznen 11. Psaner.
Tema 11.1. Yucnossie psiasl. CBoiicTBa cxomsmuxcs | 8/2 4/10 | IHoxgroroska K
YHCIIOBBIX PSAOB. JIEKLUSIM
Tema 11.2. TIpuzHaku CXOJUMOCTU YHCIOBBIX PSIOB. [6.1.3], [6.1.4],
Tema 11.3. 3nakonepeMennsie psiabl. [IpuzHak [6.1,7], [6.1.8],
JlelibHuma. [6.2.4],[6.2.5],
Tema 11.4. OyHKIMOHATBHBIEC TOCIEA0BATEILHOCTH. [6.2.6]
Tema 11.5. ®yHkuuoHansHele psaasl. Kpurepuit
Komm.
Tema 11.6. CBoiicTBa paBHOMEPHO CXOISAIIHXCS
pAAOB.
Tema 11.7. CTeneHHBIE PSIBL.
Tema 11.8. PaznokeHue 3JIeMEHTAPHBIX (DYHKIIHH.
IpakTrueckas pabora Ne 24. UnciioBbIe PAIBL. 8/1 6/14 | TloaroToBka K
Heob6xoaumerii mpusHak. [Ipu3Haku cpaBHEHHsI. MPAKTAYECKUM
IIpaktuueckas padora Ne 25. UHCIIOBBIC PSIIBL. 3aHATUSAM
Ipusznaku lanambepa u Komn. [6.1.3], [6.1.4],
IpakTuyeckas pabora Ne 26. 3HaKOTIEpEMECHHBIC [6.1,7], [6.1.8],
panel. [pu3nak JleiOHuma [6.2.4], [6.2.5],
[Ipaktrueckas padora Ne. 27. OyHKINOHAIBHEIE [6.2.6]
PSLIBL.
Hroro no 11 paszgeny 82 8/1 | 10/24
KonTpoabHasi padora -/3
Hroro 3a 2 cemecTp 50 54 73
/8 /8 /123
3 cemecTp
VK-1 Pa3nen 12. O6bikHOBeHHBbIE MU epeHInaNbHbIE YPaBHeHHs 110 mopsaka.
NYK 1.1 Tema 12.1. Inddepennmansabie ypaBHEHUS IEPBOTO 8/4 8/18 | Iloaroroska
OIIK-1 mopsiaka. OCHOBHBIC TIOHSATHS. JCKIHSIM
NOIIK-1.1
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Tema 12.2. YpaBHeHUsI ¢ pa3aensOIIUMUCT
NIEPEMEHHBIMH.

Tema 12.3. OgHOopoaHbIE ypaBHEHUS 1-ro mopsaka u
TIPUBOJISIIINECS K HUM.

Tema 12.4. YpaBuenus bepuynnu

Tema 12.5. YpaBHeHUs B TOTHBIX Auddepennnanax.
HHurerpupyomuii MHOKUTEINb.

Tema 12.6. YpaBHEHHsS TMEpPBOrO TOpPSAAKa, HE
Pa3peIIeHHBIX OTHOCUTEIHHO MMPOU3BOAHOM.

[6.1.5], [6.1.6],
[6.1.10],
[6.2.3], [6.2.7]

[paktuueckas padora Ne 1. [Iuddepeniuanbabie 8/3 8/20 | IMoaroroBka k
YpaBHEHHUSI C pa3IelITIOIUMHUCS NTePEMEHHBIMH. MPaKTHYECKUM
OnHopoanbie nuddepeHranbHble ypaBHEHHS. 3aHATHAM
IpakTuyeckas padora Ne 2. Jlunelinsie [6.1.5], [6.1.6],
mddepeHnnansHple ypaBHeHHs 1T0 opsiika. [6.1.10],
[IpakTrueckas pabora Ne 3. YpaBHEHHUS B MOHBIX [6.2.3], [6.2.7]
muddepeHnrarax

IIpakTuyeckas pabora Ne 4. YpaBHEeHHUS HE

pa3peneHHbIe OTHOCUTEIBHO NIPONU3BOIHOM

HToro no 12 pa3neny 8/4 8/3 | 16/38

Paznea 13. O6bikHOBeHHbIE TUd PepeHIANBHBIE YD

aBHeHHUA BbIme 1ro nmopsiika.

Tema 13.1. IuddepeHnnansHbie ypaBHSHHUS BHIIIE 10/2 8/12 | IloaroroBka K
MIEPBOTO TMOPAAKA. JEKIUSIM
Tema 13.2. YpaBHEHHsI, JOIMYCKAIONINE TIOHIKEHUE [6.1.5], [6.1.6],
nopsiaka. YpaBaenus Jlarpamka u Kiepo [6.1.10],

Tema 13.3. JIuneiitHble 0OTHOPOIHBIE U TUHEHHBIE [6.2.3], [6.2.7]
HeoIHOpo/iHbIe MuddepeHInaNbHbIe ypaBHEHHS 71 -TO

TIOpsIZIKA.

Tema 13.4. Cuctems! mudpepeHIraIbHbIX

YpaBHEHHI.

[IpaxTuyeckas padora Ne 5. YpaBHeHus, 10/4 | 8/16 | IlogroroBka K
JOIYCKAOIIIE OHWKECHUE MOPAIKa MPaKTHYECKUM
Ipaktrueckas pabora Ne 6. JluddepenimanbHpie 3aHATHIM
ypaBHEHHMSI BBIIIIE IEPBOTO MOpsiaka. MeTo moadopa [6.1.5], [6.1.6],
[paktuueckas padora Ne 7. JInddepenuuaibHbie [6.1.10],
ypaBHEHHsI BBIIIE NIEPBOTO Mopsiaka. MeTo1 Bapranuu [6.2.3], [6.2.7]
MTOCTOSTHHBIX

[Ipaktrueckas padora Ne 8. Pemenne

muddepeHnnaNbHBIX YpaBHEHUH ITPU TIOMOIIH PSIZIOB

[Ipaxruueckas padora Ne 9. CuicremMsl

nuddepeHuaIbHbIX YPaBHESHUH

Hroro no 13 pasneny 10/2 10/4 | 16/24

Pa3nen 14. Teopusi BeposiTHOCTE#

Tema 14.1. Ucoeitanusts u  cooOwrtuss. OcHoBHbIE | 8/3 6/10 | ITogroroska K
OTIpEICTICHUSL. JIEKIUSAM
Tema 14.2. TeopeMbI CIOKXEHUS H YMHOKECHUSL. [6.1.11],

Tema 14.3. ®opmyna monHO# BeposTHOCTH. Dopmyna [6.1.12],
Baiieca. [6.2.6], [6.2.7],
Tema 14.4. TloBropenue wucnbiTanuii. Dopmyna [6.2.8]
bepnynnu. ®opmyna [lyaccona.

Tema 14.5. JlokanpHas W HMHTErpajbHas TEOPEMBI

Jlannaca.

Tema 14.6. CrnyuailHbple BEIUYMHBL.  3aKOHBI

pacripeneneHus.

Tema 14.7. YucnoBble XapakTEPUCTUKHU CIydalHBIX

BEJIMYHH.

[paxrrueckas pabora Ne 10. Knaccnueckas 12/3 | 10/14 | IlogroTroBka K

BEPOSITHOCTb, 3JIEMEHTHI KOMOMHATOPHKH.
[IpaxTrueckas pabota Ne 11. TeopeMsI C10KEeHUS H
YMHOXKEHUS

Ipakruueckas padora Ne 12. ®dopmyna noiHou
BeposiTHocTH. Dopmyna Baiieca.

IpakTuyeckas padora Ne 13. ®opmyina beprysmm.
®opmyna Ilyaccona

[Ipakriueckas padora Ne 14. Teopems! Jlamnaca.
[paktiueckas padora Ne 15. /luckperHole 1
HenpepbiBHbIE CB.

IIpakTuueckas padora Ne 16. UncimoBbie

HpaKTI/I‘-IeCKI/IM
3aHATUAM
[6.1.11],
[6.1.12],
[6.2.6], [6.2.7],
[6.2.8]
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xapakrepuctuxku CB
Hroro no 14 pazneny 8/3 18/3 | 16/24
Pazgen 15. MaTtemaTuyeckas CTaAaTHCTHKA
Tema 15.1. Maremaruyeckas cratuctiuka. OCHOBHEIE 6/1 8/12 | ITogroroBka K
TTOHATHS. JEKIHSIM
Tema 15.2. OnieHKH TapaMeTPOB pacIpeeIeHs. [6.1.11],
Tema 15.3. MeTo1bI MOTyYEeHHsI OIIEHOK. [6.1.12],
Tema 15.4. Perpeccun. [6.2.6], [6.2.7],
Tema 15.5. CTaTHCTHYECKHE TUITOTE3HI. [6.2.8]
[TpakTryeckas pabora Ne 16. MaremaTtuueckas 6/2 8/14 | IloaroroBka k
CTaTHCTHUKA. MPAKTUICCKUM
Ipaktuyeckas pabora Ne 17. Toueunas u 3aHATUSAM
HWHTEpBAJIbHAS OLICHKHU. [6.1.11],
[Ipakriueckas padora Ne 18. Crarucrudeckue [6.1.12],
TUTIOTE3HI. [6.2.6], [6.2.7],
[6.2.8]
HTtoro mo 15 pazgeny 6/1 6/2 | 16/26
KonTpoasnas padora -3
HToro 3a 3 cemecTp 32 36 36
/10 12 /119
HTOro mo AucuuIInHe 118 144 160
126 128 /365
HCHOJIB3yeMLIe AKTUBHBIC 1 NHTCPAKTUBHBIC TCXHOJIOTHUHU IIPUBCIACHLI B Ta6J'II/II_[e 4.3.
Ta6n1/1ua 4.3 - I/ICHOJ'IB?»yeMLIC AKTUBHBIC 1 HHTCPAKTHUBHBLIC O6paSOBaTeJIBHLIe TEXHOJIOTNU
Bup 3amsTuit HanmeHoBaHue MCMONB3yeMbIX AKTUBHBIX U HHTEPAKTHBHBIX
O6pa30BaTeJILHBIX TEeXHOJIOTUH
Jlexium TexHonorust pa3BUTUSI KPUTHYECKOTO MBIIILICHUS

I[I/ICI(yCCI/IOHHBIe TCXHOJIOTHMH

[TpakTuueckue 3aHsTHs, 1a00paTopHble | TEeXHOMOTHs pa3BUTHUS KPUTUUECKOTO MBIIIJICHUS
paboThI JIMCKyCCHOHHBIE TEXHOJIIOTUU

TecToBbIE TEXHOJIOTHH

TexHon0rHM paboThl B MAJIBIX TPyHIax

TexHomorus KOJJIEKTUBHOM pabOThI
HMHpopMalMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJIOTHU

5. TEKYLLMA KOHTPONb YCNEBAEMOCTU U MPOMEXYTO4YHASA
ATTECTAUUA NO UTOFAM OCBOEHUA ANCLUUNMNINHBI (MOOYNA)

5.1. OnucaHune nokasartenem u KputepueB KOHTPOJIA yCneBaeMoOCTMH,
onucaHue wkKan oueHnBaHusA

Kpurepun oneHuBaHus pe3yiabTaToOB OOYYEHHMS M TMPOLEAYPbl OLICGHUBAHHUS KOMIIETCHIIMH,
(hopMHUpYyEeMBIX B paMKaxX JJaHHOW AUCITUTUTMHBI, TPUBOISTCS B Ta0II. 5.6.

OneHouHble MpoLENyphl B paMKaX TEKYIIEro KOHTPOJSA IIPOBOAATCS IMPENOJaBaTEIeEM
JUCHUIUIMHBL. Ha JeKknusx OLeHuBaeTcsi aKTHUBHOCTh YYacTUs B JUCKYCCHOHHBIX OOCYXICHHUSX.
[IpakTuyeckue 3aHATHS MPOBOAATCS B (pOpME BBINOIHEHHS MPEUIOKEHHBIX 3a1aHuid. [Ipu BeIOTHEHUN
MIPAKTUYECKOr0 3aJlaHUsl MPEeIo/aBaTeieM OLEHUBAETCS KAaueCTBO BBHIMOJIHEHHOIO 3aJaHus, CPOK €ro
BBINOJIHEHUS, KAYECTBO M CPOK OPOPMIICHHS OTYETA, OTBETHI Ha BOIPOCHI IIPETI01aBaATEIs.

CamocTtosiTenbHasi paboTa BKIIIOYAET IMOATOTOBKY K TEOPETHYECKHMM BOIPOCAM JIUCUUILIUHBI,
BBINOJIHEHUE KOHTPOJBHOM paboThl B (hopMe MHAMBUIYAIbHBIX 33/JaHUI U OTYETOB MO MPAKTUUYECKUM
3aHSTUSAM, TECTUPOBAHHE.

TectupoBanue nposoautcsi ¢ ucnoiszoBanueM C/JO MOODLE B paMkax caMOCTOSITENIBHOM
paboTHI.

Tect 1-ro moxyns (1 cemectp) conepkuT 20 TECTOBBIX BOIPOCOB IO JAHHOMY pa3jieny (BpeMs Ha
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npoBeeHue TecTupoBanus 30 MUHYT).

Tect 2-ro Mmoaynst (2 cemecTp) coaepkut 20 TECTOBBIX BOIPOCOB IO JAHHOMY pa3ieny (BpeMs Ha
npoBeeHue TectupoBanus 40 MUHYT).

Tect 3-ro moaynst (3 cemecTp) coaepkut 20 TECTOBBIX BOIPOCOB IO JAHHOMY pa3ieny (BpeMs Ha
npoBeieHue TecTupoBanus 30 MUHYT).

Ha xaxxnapiii TecT maetcst 2 MONBITKH.

Onucanue nokazatesneil 1 KpUTEPUEB KOHTPOJI YCIIEBAEMOCTH, ONMCAHUE IIKAJl OLEHUBAHMS Ha
JTare TeKyllel arTecTaluy MpeacTaBieHbl B Tad. 5.1.

CryneHT AomycKaeTcsl K MPOMEXYTOUHOM aTTecTaluy, €clu B pe3yJbTaTe M3Y4YeHHUsS pa3/IelioB
JTUCIUTITUHBI OTBETHII BEpHO Ha 70% BOMPOCOB TECTOB, BHIMOIHUI KOHTPOJIBHYIO paboTy U MPEaoCTaBUI
OTYETHI IO BCEM MPAKTHYECKUM paboTam.

YacTei0 MPOMEKYTOYHOW aTTECTAllMU I 3a09HOM (OPMBI OOYYEHHS B KaXJIOM CEMECTpe
SIBJIIETCS KOHTPOJNbHAs paboTa, KPUTEPUHU OIICHKH KOTOpPOMl mpencTtaBieHsl B Tabn. 5.2. Otuer mo PI'P
JIOJKEH OBITh CaH Mepeji SK3aMEHOM.

[TpoMexyTouHbIE aTTeCTaIlli MPOBOATCS B hopMme 3Kk3ameHa (1, 2, 3 ceMecTpsl).

Onucanue nokasarenaeii 1 KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONUCAHUE IIIKaJl OLICHUBAHUS Ha
JTare NPoMeKyTOYHON aTTecTalluy MpeacTaBieHbl B Ta0m. 5.3 (/ 5.2 u 5.3).
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Ta6mz1ua 5.1 — Onucanue nokaszaTeac u KPUTCPUECB KOHTPOJIA YCIICBACMOCTH, OITMCAHKUC KA OOCHHMBAHUA Ha 3TAIIc TeKyH.IefI aTTCCTallun

Kon n KpuTtepun n mKajnga OIeHHBaHMS
Kon n HanMeHoBaHMe HauMEHOBaHME
Tloka3arenu KOHTPOJIA YCIIEBAEMOCTH dopma KOHTPOJIs
KOMITETEHITUH HWHIUKaTopa 0 6ayToB 1 6ayoB

KOMIICTCHIIUU
YK-1 NYK 1.1 3HaTh: Teopetnueckuii MaTepuan Teopetuueckuii MaTepuan VYcrHoe
CrniocobeH AHanmu3upyer 3aady, | — OCHOBHBIC MOHITUS U METOIbI HE M3YYCH WU U3YYCH H3YYCH. cobeceI0BaHuE 1Mo
OCYUIECTBIIATh BBICIASE e¢  0a30BBIC | MATEMATHYCCKOTO aHAIM3a, JIUHCHHOMN YaCTUYHO. Bepuo Brinonneno 70% u BOIIpOCaM
MOWCK, KPUTUYECKUH | COCTaBJISIFOIIUE, areOphl, AIIEMEHTOB MaTEMaTUIECKOM BepHo BBINIOTHEHO MEHEe 0oJiee BOMPOCOB VYuactue B
aHaJIu3 ¥ CHHTE3 OCYIIECTBIISICT JIOTUKH, TP PEepeHIINATBHBIX YPaBHCHUH, 70% BoOIIPOCOB Ka)kJIOT0 TecTa. TPYTIIOBBIX
HHpOpMAIINH, JIEKOMITO3HIIMIO 331291 TEOPUH BEPOSTHOCTCH U MaTEMAaTHICCKOM KaXX/IOTO TeCTa. 00CYXTeHUSIX
MIPUMEHSATH CTaTHCTHKH. TectupoBanue 1o pasnenam

CHUCTEMHBIN HOIXO0
JUTS PETICHUS
MMOCTaBJIEHHBIX 3a71a4

JUCHUITIINHBI

B C1I0 MOODLE
Ymern: [IpakTuueckue 3aganus He IIpakTudeckue 3aganus Kontpons
- pemraTh TUIOBBIE 337a4H 110 OCHOBHBIM BBINTOJTHEHBI HITH BBINOJIHEHBI TIOJTHOCTBHIO. BBINTOJTHEHUS

pasaeiaM Kypca, UCIIOJIb3YysI MaTEMaTUYE€CKUE
MCTOOBI.

BBIITIOJTHCHBI YaCTUYHO.

MPaKTUYECKUX 3aJJaHUN
(cm. Tabm. 4.2)

Baanernb:

— pemaTL TUIIOBLIC 3a1a4U 11O OCHOBHBIM
pasnenam Kypca, UCIOJIb3ysl MaTeMaTHueCcKre
METOJIBI.

IIpakTueckue 3aganus
BBINIOJIHEHBI HEKAYECTBEHHO
W/WIH HE B CPOK.

[IpakTuyeckue 3ananus
BBITIOJTHEHBI KAYECTBEHHO U
B CPOK.

KonTpons

BBITIOJTHEHHSI
MPaKTUUECKUX 3aJaHUMN
(cMm. Tabin. 4.2)

OIIK-1

Cnoocoben
MIPUMEHSTh
€CTECTBEHHOHAYYHbIC
1 OOIICHHIKEHEPHBIC
3HAHUSA, METOIBI
MaTeMaTH4YECKOTO
aHajau3a u
MO/ICTUPOBAHISI B
WH>KEHEPHOU
JIEATENLHOCTH,
CBSI3aHHOM C
MPOCKTHPOBAHUEM H
KOHCTPYUPOBAHHEM,
TEXHOJIOTHSAMU
MPOU3BOJICTBA
puOOpOB U
KOMINIEKCOB
HIAPOKOTO
Ha3HAYEHUS

HOIIK 1.1

IIpumensier 3HaHUS
METOJIOB
MaTeMaTH4eCcKOro aHaIn3a
1 MOJICJIUPOBAHUS B
HHXEHEPHOM
JeATETBHOCTH

3HaTh:

— OCHOBHBIE MOHSATHUS U METOABI
MaTeMaTU4ECKOro aHaIN3a, TMHEHHON
anreOphl, JIEMEHTOB MaTEMaTHIECKON
JIOTHKH, T depeHnnansHpIX ypaBHEHNH,
TEOPHUH BEPOSITHOCTEN U MaTEMaTHYECKOM
CTaTHCTHKH.

Teoperuueckuit MaTtepuan
HE U3Y4YeH WIN U3yUeH
YaCTUYHO.

BepHo BeITIOIHEHO MEHee
70% BoOTIpOCOB

KaXJI0TO TecTa.

Teoperudeckuit Mmatepuan
U3y4eH.

Bepno Beimonneno 70% u
OoJtee BOIIPOCOB

KaXJI0TO TecTa.

VcTHOS

cobece0BaHMeE 110
BOTIpOCaM

VYyactue B

TPYTIITOBBIX

00CYX)IeHUX
TectupoBaHue N0 pasgenam
JACIUTIIAHBI

B C/10 MOODLE
Ymern: IIpakTudeckue 3ananus He IIpakTuyeckue 3ananus KonTpons
— IPUMEHATh MaTEMaTUYECKUE METOIbI IIPU BBIIIOJIHEHBI WIH BBIIIOJIHEHBI IIOJIHOCTHIO. BBIIIOJIHEHUS

peleHny npodecCHOHANbHBIX 33134
MIOBBIIIEHHON CJIOKHOCTH.

BBITIOJTHCHBI HaCTUYHO.

MPaKTUYECKUX 3aJaHUMN
(cMm. Tabin. 4.2)

Baagern:

— METOJJaMH MOCTPOEHUSI MaTeMaTUYECKOM
MOJICJIH THITOBBIX MPO(ECCHOHATBLHBIX 3a1a4
U COJIepKaTeNbHON HHTEPIPETALUU
MTOTyYCHHBIX Pe3yNbTaTOB.

[pakTryeckue 3aaanus
BBITIOJTHEHBI HCKAUYECTBEHHO
W/WIH HE B CPOK.

[MpakTHuecKue 3aIaHusI
BBINIOJTHEHBI KAYECTBEHHO U
B CPOK.

KonTpons
BBINTOJTHEHHS
MIPAaKTHYECKUX 3aaHUH
(cM. Tabm. 4.2)




Ta6n1/1ua 5.2 — Onrcanue noka3aTeie u KPUTCPUCB KOHTPOJIA YCIICBACMOCTH, OIIMCAHUC KAl OIICHUBAHHWA HA 3TaIlC HpOMe)KYTO‘-IHOI\/’I aTTeCTalinun

(koHTpOJBHAS paboTa)

Konu Kpurepuu u 1ikana olieHUBaHUS
Kon 1 HaumenoBanue HaUMEHOBaHHE
IToxazaTenu KOHTPOJIS yCIEBAEMOCTHU ®Dopma KOHTPOIL
KOMIETEHINH HMHAMKATOpa 0 6anoB 1 6ann 2 barta
KOMITETECHINH
VK-1 NyK1.1 3Hartb: N Teoperuueckuii
TeopeTnueckuii
Cnocoben Ananmsupyer 3a7ady, | — OCHOBHBIC TIOHATHS U METO/IBI MaTepual u3y4eH Konrpons
N Marepual He U3y4eH ITpencraBnen
OCYIIECTBIISATD BBIJIETISIS ee 6a30BBIC | MATEMAaTHYECKOTO aHAIIN3a, JIMHEHHOH YaCTHIHO A3BEDHVTLIC BemoaHeHns PI'P
MOUCK, KPUTHYECKUH | COCTaBIIAIOIINE, anreOpsl, 3IIEMEHTOB MaTeMaTHYECKOH p OTBel:")F I)?Ha OTBeTHI Ha
aHaJN3 U CUHTE3 OCYIIECTBIISET JoTHKH, JuddepeHnnanpHbIX ypaBHEHUH, OTBeT Ha BOIIPOC OTBeTHI Ha BOIIPOCHI BOTIPOCH! TEOPETHYECKHE
uHpopmanuu, JEKOMITO3HIIMIO 3a7aui TEOPHUH BEPOATHOCTEH U MaTeMaTHYECKOI OTCYTCTBYET HETIOJHBIE BOTIPOCHI
MPUMEHSTh CTaTHUCTHKH.
CUCTEMHBIU IIOAXOL, Ymern:
JUISL pelleHus - pemaTh TUIOBBIE 3aJja4y 110 OCHOBHBIM
MOCTaBJICHHBIX 3aJa4 azjesiaM Kypca, UCIOJIb3yst 3anaHus
pas ypea, Y 3agaHus pelIeHsl ¢ 6 KonTtpons
MaTeMaTU4YECKUE METOIBI. pelIeHBI
3ajaHus He peLIeHbI oHIMOKaMH WU BeInToJHEeHus: PI'P
Baaners: MIOJIHOCTBIO U
YaCTUYHO
— pelarh TUIIOBBIC 3aJa4H 10 OCHOBHBIM BEPHO
paszenam Kypca, HCIOIb3ys
MaTeMaTHYECKHE METOIbI.
OIIK-1 HOIIK-1.1. Hcnons3yer | 3HaTH: — TeopeTuueckii
Cnocoben €CTECTBEHHOHAYIHBIC W | — OCHOBHbIC MOHATHA M METOXEI P MaTepHan H3ydeH Tpescrapsen Konrpons
MIPUMEHSTh 0o0IenH)KeHEPHBbIC 3HAHMS, | MATEMAaTHYECKOTO aHaIM3a, THHEHHON Matepuall HC N3y1CH YACTIYHO BbinonHeHus: PI'P
= a3BEpHYTHIE
€CTECTBEHHOHAYYHbIE | METOABl MaTEeMaTHYECKOTO | ainreOphl, 3JIEMEHTOB MaTeMaTHUECKOM PasBepHy OTBeTHI HA
i OTBETHI Ha
u WH)KCHEPHBI HalM3a U M HUPOBaHUS THKH, 1 HIMAIbHBIX YPaBHEHUN
OOLICHIDKCHEPHBIC | aHAIN3a OACIHpoBa 710 , mucpepenit 1al YPaBHCHUH, OtBeT Ha BOIpoc OTBeThI Ha BOIIPOCHI BOIPOCHI TCOpETHHCCKHC
HaHU51, METOJIbI s pEeIIECHHs] CTAaHJAPTHBIX | TEOPUH BEPOSTHOCTEH M MaTeMaTHYECKOM
3HaHUs, METOJI IUIsL pelie CTaHzAap eop €pOSITHOCTE aTeMaTU4ecKo oTCYTCTBYET S BOIPOCHI
MaTeMaTHYECKOTo podeCCHOHANBHBIX 33/1a4. | CTATUCTHUKH.
aHaJlu3a u YMeTh:
MOZEINPOBaHUA, — IPUMEHATh MaTEMaTUYECKUE METOIbI IIPH
TEOPETUIECKOro n petieHny MpodecCHOHANBHBIX 331a9 Sananns
SKCNCPUMCHTAILHOTO MTOBBIIIEHHON CIIOKHOCTH. 3amaHus penieHsl ¢ CLLICHES KouTpoas
HCCIICIOBAHUA B Baagernb: 3amaHus He penieHbI OIIMOKaMH HIIH HOJI?IHOCTL}O " BeinonHenus PI'P
npodeccHoHanbHOI — METOJIaMH [TOCTPOCHHS MaTeMaTHUECKON YaCTUYHO BEDHO
NEATEIIPHOCTH MOJIETIH THITOBBIX MPO(eCCHOHATBHBIX p

3a/1a4 U COEP>KATEIbHOU HHTEPIIPETALIUU
IIOJIYYECHHBIX PE3YJIbTaTOB.
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Ta6n1/1ua 5.3 — Onurcanue noka3aTeie u KPUTCPUCB KOHTPOJIA YCIICBACMOCTH, OIMMCAHUC KAl OIICHUBAHHWA HA 3TAIlC HpOMe)KYTO‘-IHOI\/’I aTTeCTalinun

(ax3ameH)
Kon u Kpurepun u nikana olieHUBaHHsI
Kon u HanmeHoBaHue HalMEHOBaHHE
[TokazaTenu KOHTPOJIS yCIIEBAEMOCTH ®dopma KOHTpOIIS
KOMIETEHINH HMHAMKATOpa 0 6amoB 1 6ann 2 barta
KOMITETECHINH
EK'I . YK 11 3HaTb: OTBET Ha BODOC IpencrapieH He Ipencrapien Otser
oco0eH Ananmsupyer 63a):[aqy, — OCHOBHBIC MOHATHA M METOMBL . eg TONHEL OTBET Ha pasBepHyTEIi Ha TeOpeTHYECKHil
OCYIIECTBIISATD _ | BolAcmAA ee a30BbIC | MATEMATHYECKOrO aHANN3A, TMHEHHOM YICTBY BOMPOC OTBET Ha BOMPOC BOMpoC GHteTa
MOUCK, KPUTHYECKUH | COCTaBIIAIOIINE, anreOpsl, 3IIEMEHTOB MaTEMAaTHIECKOM JTOTHKH, o
o TBETHI
aHaJN3 U CUHTE3 OCYIIECTBIISET muddepeHnanbHbIX YPaBHEHUH, TEOPUH o IIpescTaBieH He Ipexncrasien
uHpopmanuu, JICKOMITO3HIIMIO 321241 BEPOSITHOCTEH M MaTeMaTHYECKOI CTATHCTHUKH. TBCT Ha BOIPOC TIOJTHBINA OTBET Ha Ppa3BepHYTHIH Ha
IDHMEHSTH OTCYTCTBYET JIOTIOJTHUTENbHBIE
p BOIIPOC OTBET Ha BOIIPOC
CHCTEMHBIH MOJIX0]T BOIIPOCHI

JUISL pelleHus
MOCTABJIEHHBIX 3a/1a4

YMeTh:

- pelIaTh THUIOBBIC 33a4K 110 OCHOBHBIM
paszenam Kypca, UCIoJb3ysl MaTeMaTUIeCKUe
METO/IEI.

3amaHue He pereHo

3amaHue pemeHo ¢

3amaHue pemeHo

Pemenue 3amau

CBS3aHHOU C
MPOEKTUPOBAHHEM U
KOHCTPYHPOBAHUEM,
TEXHOJIOTUSIMA
MIPOM3BOJICTBA
mpuOOPOB U
KOMIIJIEKCOB
HIMPOKOTO
Ha3HaYeHUs

MOBBIIIEHHOH CI0KHOCTH.

Baanern:

— METOJIaMH ITOCTPOSHHS MATEeMaTHIECKOM
MOJICJIH THITOBBIX MTPO(ECCHOHATBHBIX 3a1ad ’
coJlepKaTeIbHON HHTEPIPETAIINN TTOTYISHHBIX
pe3ynbTaToB.

3aaHue He penieHo

3aJaHue peLeHo ¢
OInOKaMu

3anaHue peleHo
BEPHO

Baangers: OIIHOKAMH BEPHO Ousera

— PeIaTh TUIOBBIE 3aJa49U MO OCHOBHBIM

pasienam Kypca, UCIOJIb3ysl MATEMATUYECKUE

METOJBL.
OTIK-1 VOIIK 1.1 3narn: [IpencraBnen He [IpencraBnen OrtBeT
CrniocobeH IIpuMeHseT 3HaHUs METOJ0B | — OCHOBHEIE MOHATHUS M METOIbI Otger Ha Bonpoc HOJTHBI OTBET Ha Ppa3BEPHYThIi Ha TEOPETHICCKUIT
[IPUMEHSTh MaTEeMaTHYECKOro aHaJIN3a U | MaTEMaTHYECKOro aHaIn3a, THHCHHOMN OTCYTCTBYCT BOTIPOC OTBET Ha BOPOC BOMpOC GHeTa
€CTECTBEHHOHAYYHBIE | MOJEIMPOBAHUS B anre6phl, 2JIEMEHTOB MaTEMATHUECKOM JIOTHKH,
1 OOLIEMHKEHEPHBIE | MHXKEHEPHOM AeATENbHOCTH | Au(depeHnatbHbIX YPaBHEHUH, TEOPUH Tpencrasnen He Tpescrapsen OTBeTHI
3HAHUS, METOJIBI BEPOATHOCTEN U MATEMATHIECKOM CTATHCTHKH. Otser Ha BOMpoC TONHELE OTBET Ha pa3BEpHYTHIA Ha
MaTeMaTUYECKOTr O OTCyTCTByeT BOHpOC OTBET Ha BOHpOC JOIIOJTHUTCIIBHBIC
aHanm3a u BOIIPOCHI
MOJICITUPOBAHIS B Ymers:
MHIKEHEPHOI — IPUMEHATH MATEMATHYECKHE METOBI IIPH
JESTENLHOCTH, pelenru npoeCCUOHANBHBIX 3a1a4

Pemenne 3anau
ouiera




Tabmuua 5.4 — CooTBeTcTBUE HAOpaHHBIX OAJIOB M OLIEHKH 33 MPOMEKYTOUYHYIO aTTECTAIUIO

(koHTpOJBHAS paboTa)

baJsbl 32 MPOMEXKYTOUHYIO aTTECTAIIUIO

Orenka

CyMMapHOe KOJIM4ecTBO OaymioB** Bannsl 3a perenue 3amau**
0-1 0-1 «HE 3aUTCHO»
1-2 1-2 «3aYTCHOY

**) Koauvecmaso bannos paccuumviéaemcs 6 coomsemcemauu ¢ maoauyeu 5.2

Tabmuna 5.5 — CooTBeTcTBHE HAOpaHHBIX OAIJIOB M OLEHKU 33 MPOMEKYTOUYHYIO aTTECTAIIUIO

(PK3aMeH)
Bannel 3a Texyuryto Bbaniel 32 MpOMEXXYTOUHYIO aTTECTAINIO
ycIieBaeMocTh* CyMMapHOe KOJTHYECTBO Bannisl 3a pelenue Orenka
bautoB** 3amau**

0 0-1 0-1 «HEYJOBIIETBOPUTEIHHOY
1 1 1 «yZIOBIIETBOPUTEIHHOY
1 1-2 1-2 «XOPOIIIOY
1 2 2 «OTIUYHO»

*) Koruvecmso OANN08 paccuumspléaemcs 6 coomeemcemeuu ¢ maoauyei 5. 1.
**) Koruvecmaso bannoe paccuumoiéaemcs 8 coomsemcmauu ¢ maoauyeu 5.2.

5.2. OueHO4YHbIe cpeaAcTBa ANl KOHTPOSISA OCBOEHUS AUCLUNIIUHBI

5.2.1 TwunoBble KOHTPOSibHble 3afaHUA WM WHble MaTepuansbl,
HeoOXxoAMMble ANSA OUEHKU 3HaHUMW, YMEeHWW, HaBblKOB U (MNK) onbiTa

AeATeJsIbHOCTU B XoA4e TeKyLllero KOHTposs ycneBaeMoCTuU

TunoBble 3aJaHUS K NPAKTUYICCKHUM 3aHATUAM

IIpakTnyeckue 3anaTHA pa3nesaa 1 mo reme

«Inemenmol TUHEUNHOU A12eOPbL»

IIpumepnvie sapuanmsl MUnosvix 3a0ay.:

1. . Haifru 3nauenue MEHOTOWIEHa [ (X) =X - 2x+3 OT MaTpuusl A :81 -

2. Pemuts cuctemy Ax =b Ax =b:
a) metozioM ["aycca,

0) MaTpUYHBIM METOJIOM,

B) o npasumiy Kpamepa,

€CJIIN
¢ 0 20 e70
— . u _é . u
A_g L 05 b=glg

g 1 -2 & 38

3. Pewmnts MatpuuHoe ypaBHeHue 4 X =B- 2C, ecnu

el 4 50 ¢2 7 3u
&, ., U ~_& u
=£3 -1 84, C=g3 4 1y
g2 4 -1 &3 5 -2§

206
-1g




4. Haiitu obmee pemenne u @CP cuctemsl

5.

i3x,+ x,- 8x3+ 2x,+ x5 =0
:’2xI - 2x, - 3xy- Tx,+2x, =0

x, +11x, - 12x, +34x, - 5x, =0

Jloka3aTh COBMECTHOCTh CUCTEMbl YPABHEHUH U HAlTH ee o0Ilee pereHue.
1= +3x, +3x; +2x, +5x; =2

J|'- 3x, +5x, +2x; +3x, +4x, =2

-3x,+x, - 5x;- Txg =-2

f-5x +7x, +x, +16x, +x, =10

IIpakTHyeckue 3aHATHSA pa3/iesia 2 Mo TeMe
«9nemenmol 6eKMOPHOU anzedpvl»

Ipumepuvie sapuanmsl munogvlx 3a0ay.:

1. B cucreme sextopos a,(,3,4), a,(1,0,- 4), a,(0,1,6), a,(2,4,6) Beizeauts Gasuc u

BBIPA3UTh YCPE3 HCTO OCTAJIbHBIC BCKTOPHI CUCTEMBI.

Haiitu Mmatpuny B 0asuce (e,e,,e;), THE e =e - e, +e, e =-¢ +e,- 2e,

aﬁ -1 Oo

él '1¢

Haiitu koopauHatel BeKTOpa X B 0asuce (e, ,e 2,e 3), €CIM OH 3a/1aH B O6asuce (e,,e,,e;)

e, =-e¢ +2e, +e,,, €CIM OHA 3a/1aHa B Oasuce (e, ,e,,e;) MaTpHULEel

.‘I.ell =e, +e, +10e;,
e, =(10/9)e, - e,, x ={1,9,18}.
te, =-e e, tey,

1 1 1 1
B tpanennn ABCD U3BECTHO, YTO AB =2XDC u AD :6n5 +2;5 BC =4nr; + 615 rae
|m |:1n |=1, ( n) =120° .Pa3noXuTh BEKTOPHI AC u BD 10 BEKTOpam AD —cg u

BC =b u OIPENIEIUTh YIoJ MEXLy HUMHU(YTOJI MEX/Y AUArOHAJISIMU TPareLun).

Onpenenuts paHr CUCTEMbI BEKTOPOB

Gu @u Su el
u u e, u e-u

0 =0 =80 0 =80, ¢ =24 3
su” e Tesu” Teou
e u e_u e u u
#a  Sa  &a  &a



IMpakTHyeckue 3aHsATHA pa3ea 3 Mo TemMe
«AHanumuyeckasn zeomempus»

Ipumepnvie sapuarnmsl Munogvlx 3a0ay.
1. Jlaasl koopnuHatel BepmmH mmpamunasl  A(3,1,4), Ay(-1,6,1), As(-1,1,6), A40,4,-1).

TpeOyeTcst HalTH:

1) nmuay pedbpa A1Az;

2) yroa Mmexay peopamu A1A; 1 AjAy;

3) mnowmaas rpanu AjAAs;

4) 00beM UpaMUIBL;

5) ypaBHeHue npsMoil A Ay;

6) ypaBHEHHUE TUIOCKOCTH A1ALAz3;

7) yron mexay peopom A ;A4 1 rpaHbio AjAsAs;

8) ypaBHEHUE BBICOTHI, OMYIIEHHOM U3 BEPIIMHBI A4 HA TpaHb A 1A As.

2. Touku A,,B,,C,,D, SBISAIOTCA LEHTPAMU TKECTU(TOUKH IEpECceueHHs] MeuaH)
rpaseit Terpasapa ABCD , KoOpAUHATHI BEPIIMH KOTOPOro U3BECTHBI. HaliTh BBICOTY
tetpasapa 4,,B,,C,, D, onymeHHoi u3 Touku 4 Ha rpaus B,C,D,

ae2-106

3. IlpuBectu MaTpuiy G- 1 . K OpTOroHanLHOMY BHLY

< -10;

4. TlpuBecTH K KAHOHHYECKOMY BHAY M TIOCTPOUTH KPHUBYIO BTOPOTO TOPSIKA
5x*+9y*- 30x+18y+9 =0.

5. SBnAroTcs M BEKTOPHI KOMIUIAHAPHBIMHU

('?~

@
jae Ry en el ang

[aexy :.~ c.C.

22 0
|

@®D> (D> (D>
('D><'D><'D
EZ~C [0l ety

4

CB> D>
('HP>

HpaKTuquKne 3aHATHA pa3aeja 4 mo Teme

«Beeoenue 6 mamemamuueckuii ananus»

Ipumepuvie sapuanmvl munoguix 3a0ay.:

1.

s muosects A4 =(1,3,5, B =(2,4,6}, C =[1,2,3} naiirn:
a) D=4l gBUC)\(BI C),
6) E=g(41 B)U(41 C)grgal B)I (41 C)g.

2n+8
Beruucnuts npengen lim
n®¥ 31’1 7

Beraucnuts npepen nocneaoBatensHoct 0,2;0,23;0,233;0,2333;K ..
3



. 1-2n
4. JlokasaTh, UCIIOJIB3Ysl ONpEEIICHHE, MPEIeIT MOCIE0BATeIbHOCTH lim 34
n®¥ 3~ 4pn

1
5

IIpakTuyeckue 3aHATHA pa3aeia 5 mo reme
«IIpeden u nenpepvignocmov YyHKyuii 00HOI OelicmeUumenbHol nePemMeHHow

Ipumepuvie sapuanmsl munoguix 3a0ay.:

. 2x G
1. JlokasaTp, 1aTh Fr€OMETPUUYECKYIO MIUTIOCTPALINIO 11mg - —>=3.
x®3

2. BBIUKCIHTH CHEAYIOUINE MPEACIBI:

1) limx3_3x2_2x+6, 4) lgg(\/3x2+6x+2-\/3x2-6x_4J,
x®3 xz +-x- 3 .
,0x
v B e
2) lim—————, limg="=
x® 2 \/m- 2 & x ;
.. (COSX-sinX)
3) limﬁLf-l, 6) lima%tgag+x£
@2 1- tg X P 84 %

3. Haiitu sxcTpemym dynkmun y =3/1- x*..3

4. Haiitu Touku pa3pbiBa QYHKIUHU U ONPEIEIUTh X XapaKTep:

_‘|_-3x, xE1,
1) yz:'x2-4,1<x<3,
[2x-5, x23.
.\'7-3
2) y=9v7.

IIpakTHyeckne 3aHATHA pa3jaesa 6 mo Teme
«/Augppepenyuposanue pynkyuu 00noii nepemenHo

Ipumepnvie sapuanmvl munoguix 3a0ay.

1. BoruncnuTh Npou3BOAHbBIE EPBOTO MOPSAKA OT 3aJaHHBIX (PYHKIIHIA:

Ttg5\x

1) y=7"">rctg’ cos3x- ——=———

In’ cos®* 7x
2) y=R/x*+3sinx)" 4,

3) y* =xsiny,



4) 3[x =,Jtgt
|
Ty =ycigt

2. Tlpumenss dopmyny JlelOHMIIA, HAUTH MPOU3BOAHYIO MSATOrO TMOPSAAKA OT 3aJaHHOMN

gynkumn y =(5x” - 3x- 4)cos3x.

3. Haiitu nuddepennuansl nepBoro U BTOPOro NopsiaKa AaHHBIX (YHKUUH y U apryMeHTa
X, Ioylarasi:  a) X — He3aBUCUMOU MepeMeHHOM;

0) x — 3aBUCHMOIi ITIEPEMEHHOM apryMeHTa t,
eciu
a) y =In(2x+5),
i3cosy+y° =x,
0) i
ix =ctgt.

4. Vcnons3ys npasuia Jlonurans-bepHyiin, BBIYUCINUTE IPEE

lim Incos x
x®0 [y - sin® x

5. Pasnoxuth QyHKIMIO y =sinX MO CTENEHSAM X JI0 YlIeHa C X~ .

Equation.DSMT4 .

6. VccrmenoBath U HOCTPOUTH €€ rpaduK GyHKIIUU

x*-9x+18
y=————=
X

IIpakTHyeckHe 3aHATHA pa3jaera 7 1o TemMe
«Heonpeodenennvtit unmezpan yHKyuu 00OHOU nePpeMeHHOI»

Ipumepnvie sapuanmsl Munosvix 3a0ay.:
BpruncnuTe MHTErpaib:

1) 4x+7)cos3xdx., 6 A& .
) OS - 3cosx
2x +Ccosx
2) O5——dx.,
) x? +sinx

X0-25x7 +1

3
) x> +5x

dx.,

2P +T7xP +T7x+9
0(x2 +x+1)(x* +x+2)

51+4 3\4

x> A x’

dx.,



IIpakTHyeckue 3aHATHSA pa3jiesa 8 mo Teme
«Onpedenenuviit unmezpan GyHKyuU 00HOI NEPEMEHHOU

IIpumepnvie sapuanmsl Munosvix 3a0auy.

1. BbIUKCIUTH ONpeIeTICHHbIE HHTETPAJIBIL:

2arctg(1/2) .
. (1- sinx)dx

cosx(1+cosx)’

0
3

OBx- x?)sin 2x dx,
p/4

‘(x> +Inx?)dx
o—

) X

2 2-x
R dx

o (2 +x)V4- x*
' arcsin® x

0 Vl' X2
+¥

Beruncnuth HecOOCTBEHHbIE MHTETpal (Y2 - 3x)e **dkx.
0

dx.

¥
. cosx
OnpeIenuT CXOAUMOCTb HECOGCTBEHHOTO HHTErpana (yr=————dx.
oA (x? +1)

Borancnute miomane GUrypel, OrpaHH4eHHON JIUHUSAMH Y =3x’ oy =4 X
BBIYUCINMTD JJIMHY JAYTH KPUBOH y =2x- X° , OpaHUIEHHON KPUBOH y =X .

BEIYHUCIUTE 00BEM (UIYpPBI, OJTyYEHHON BpalleHHeM KPUBOH y =2x - x° BOKPYT:

1) ocu OX, 2) ocu OV.
Berancnnte 00beM 3IUIHIICOUIA C TIOTYOCSIMHE a, b 1 C.

IIpakTnyeckue 3ansaTus pasaesa 9 nmo reme
«Aupghepenyuanvrnoe ucuucnenue ynkyuii
HeCKOIbKUX 0eliC8UMeNbHbIX NEPEMEHHBIX

prwepnbze 8APUAHRNbL MUNOBbIX 3a0auy:

1.

OyHKIMA z 3aJaHa ypaBHEHUEM X +2 y3 +2°- 3xyz- 2y +3 =0Equation.3 . Haiitu
2

k, E, T Equation.3 .

™ v "

Paznoxuts Qynkuuio f(x,y) =e'sin y Equation3 10 ¢opmyine MakiopeHa 10 YJIEHOB 3-TO
MOpsiIKa BKIIIOYUTEIHHO.

Haiitu sxctpemy™m ¢ynkuun U = (x + y)2 + (y - 3)2 + (2 - 2)2 +3z.

Haiitu sxctpemyM bynkimu U =6x”y - y°x - 4xy- 5y - 1 Equation.3 mpu ycioBuu x + y =1.



IIpakTnyeckue 3anaTusa pasgesaa 10 nmo reme
«Kpamnvle unmezpanvi»

IIpumepuvie sapuanmvl munogulx 3a0ay.

1.

Boranciuts () vdx dy , rae obnacts S :

S
1) orpanudena npsmoit y =x - 4 mapabosoit y2 =2x,
2) npsAMOYroJbHUK, orpaHnueHHsli npameivu X =0, X =a, y =0, y =b.

Berunenute @ycdxdydz, tae V- TpeyronbHas NMUpamMHa, OTPaHMYEHHAs IUIOCKOCTBIO L :
S

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

“ln ()C2 + y2 ) 5 5

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

x*+yt =e’.

Beruucnurs (‘_@‘i2x+3 y- z)dV, rae V- TpexrpaHHas Ipu3Ma, OrpaHUYEHHAs IUIOCKOCTAMM
Vv

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

[lepexons K TMONSPHBIM KOOpAMHATAM, HAWTH IUIOMIA[(b, OIPAHUYCHHYIO OKPY>KHOCTSIMH

x> +y® =2x, x> +y> =4x unpameiMu y =x, y =0.

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

2 2
x +y” =3z.
Brrauciaute B chepruuecKux KOOpAWHATAaX TPOMHOW MHTETpal (‘ﬁsz +y* +2°)dxdydz , tne V-
Vv

map x° +y> +z° £R”.

Haiitn oTHOCHTENHHO Hadana KOOPJMHAT MOMEHT WHEPIUH OJHOPOJHOTO Tella, OrpaHHYEHHOTO

TIOBEPXHOCTBIO cepbl x° +)y° +z° =2 U KoHyca x +)° =z° (2% 0) (BHYTpeHHEro IO

OTHOULIEHUIO K KOHYCY).

IIpakTnyeckue 3anaTHA pa3aesaa 11 mo teme

«Yucnosvie u pynkyuonanvusvie paovt»

Ilpumepnvie sapuanmvl munogulx 3a0ay.

1.

2.

s 2"n!
HccnenoBaTh Ha CXOOUMOCTB Pl g —_—.

n=l

2 P
HccenenoBaTh Ha CXOOUMOCTD Pl g n’ arctg 3— .

n= n

" P
'lf—
if( )g4ﬁ

HccnenoBaTh Ha CXOIUMOCTD P g

n=l Vsn-l h
¥ 2

o o
Haiiti o61acth cxoauMocTy (yHKIMOHAIBHOTO psiia g

n
——(25x7 +1)".
n= (nz + 1)2” ( )



5 p o @) il, 0£Ex£p/2
. Pasnoxurts B ps be xX) =i
PP ':‘2x-l, p/2<x£p

S (%), S (7% ), A - aMIumaTyay 5 — Ol TapMOHHUKH.

10 KOCUHYCcaM KpaTHbIX ayT. Halitu

IIpakTryeckue 3ausTHS pa3aenaam 12 mo reme
«QobiKHOGEeHHbIE QU pepenyuanvuvle ypasnenus 120 nopaokay

IIpumepnvie sapuanmsl Munosvix 3a0auy.
1. Pemmmts ypaBHEeHUS:

+y+1
1) y¢:L’
x-y+3

2) yt+xy =4(x+1)e".
5) xdx- ydy =yx’dy - xy’dx
2. Pemmrts 3agauy Ko xy¢+ y- ¢* =0; y(a) =b.

IIpakTnyeckue 3anaTHA pa3aeaam 13 nmo reme

«0obikHOo8enHnble Oughhepenyuanvhvle ypasuenus eviuie 120 nopaoxka»

IIpumepnvie sapuarnmvl munoguix 3a0ay.
1. Pewmuth ypaBHEHUS:

1) y¢- 2y¢- 3y =tgx,
2) y&+3y¢+2y =4x’e".
3) ye=yein y¢  »(0) =0, yq0)=L.
2. PemmTh OAHOPOJHYIO CUCTEMY YpaBHEHMI
j6=-Tx+3y
I
fx¢=5x-y.

IIpakTnyeckne 3ausiTus pasaena 14 mo reme
«Yuca0BbIE XAaPAKTEPUCTUKH CIAYUAHHBIX BeJTUYNH))
Ilpumephvie sapuanmsl Munoswvlx 3a0au.

1. IInorrocts BeposTHocTeil CB X umeer Bua f(x)=3/26*(x-3)? nns x u3 orpeska [0,2] u pasuo 0
BHE 3TOT0 OTpe3ka. HaliTn MaremaTndeckoe OXHuIaHue, JUCIIEPCHIO, CPETHEKBAPATHIECKOE
OTKJIOHEHHE, aCUMMETPHUIO U IKCLIECC.

2. Haiitu mony, Mmeauany, Mat. OxujgaHue U KBaHTHIIb ypoBHS (mopsiaka) 0,75 CB ¢ mnoTHOCThIO
BepoaTHocTH f(X)=8x*exp(-4x?) mist x>=0 u 0 ms x<0.

3. IlnotHocts BeposTHOcTel CB X mmeer Bup f(x)=c*exp(-2x? -4x/3+ 1/3). Haiitu: ¢, M[X], D[X],
F(x), P(-1/3<X<2/3).



4. CnyuyaitHas BenuunHa X pacrpezenieHa o OMHOMUaIbHOMY 3aKOoHY. HaiiTu: a) HauanbHBIC U
[[EHTPaTbHBIE MOMEHTHI J10 4-TO TOPSAKA BKIOYUTEIHHO, 0) ACHMMETPUIO U IKCIIECC.

5. Bo ckoabKO pa3 yMEHBIINUTCS MaKCUMaJIbHOE 3HaUeHHE opauHaThl ['aycca, ecnu qucnepeus CB
yBEIUYUTH B 16 paz?

6. Kakas u3 BenmnuuH B 3akoHe [lyaccona Oosbiie: Mat. OXugaHue, Yuciio He3aBUCHUMBIX
WCTIBITAHUHN WIH TUCTIepCHs?

7. CB umeer nokasarenbHoe pacnpenenaeHue. HaiiTu: a) HauaapHbIE W IIEHTPAJIbHbIE MOMEHTHI 3-T0
1 4-ro nopsIKOB, 0) aCHMMETPHIO U DKCIIECC.

8. BbluncnuTh HavadbHBIE U LIEHTPAIbHBIE MOMEHTHI 2-10, 3-10 U 4-ro nopsakos CB,
pacrpeelieHHON 0 HOPMaJIbHOMY 3aKOHY.

IIpakTnyeckue 3aHATHA pa3gesaa 15 mo teme
«MaremMaTH4YecKas CTATHCTHKA»
IIpumepnvie sapuanmol Munosevix 3a0ay:

1. Tlo nanHbIM BEIOOpKH TpeOyeTcs B Cllyyae JUCKPETHOIO IPU3HAKa!
- CocTaBUTh CTATHCTUYECKOE paclpesielleHue BHIOOPKH, NMPEABAPUTEIBHO 3allMCaB JUCKPETHBINA
BAPUALIMOHHBIN PALL.
- CocTaBUTH psifl pacnpeieNieHusi OTHOCUTENbHBIX YacTOT.
-ITocTponTh MOJIUTOH YaCTOT.
- COCTaBHUTh IMIUPHUECKYIO (DYHKIHIO pacpeieIeHHUs.
- [loctpouTs rpaduk SMIUpHUUECKOr QYHKIIMH PaCIIpeIeIICHIs.

2. Tlo maHHBIM BBIOOPKH TpeOyeTCs B CiIydae HEMPEPhIBHOTO MPU3HAKA!
- CoCTaBUTh CTAaTUCTUYECKOE paclpeaelieHue BBIOOPKHU, MPEABAPUTEIHHO 3alKCaB AUCKPETHBIH
BapHWallMOHHBIU PAI.
- CocTaBUTh UHTEPBAIBHBIN PSIJ] paCTIPEICICHUS OTHOCUTEIILHBIX YaCTOT.
- HOCTpOI/ITL TUCTOTpaMMy OTHOCHUTCJIBHBIX 4YaCTOT.
- CoCTaBHUTh IMIIUPHUYECKYIO (DYHKIHIO pacTpe/ieeHusI.
- [ToctpouTts rpaduk >sMIuprdeckoi PyHKIIUN pacTpeieICHUsI.

TunoBble TECTOBBIE 3aJaHUS

Pa3zpnen 1 (1 cemectp).

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

2. Ecmm K or1eMeHTaM KakoH-TMOO CTPOKM WM CTONOINA MpUOaBUTH TPOU3BEACHUE
COOTBETCTBYIOIINX 3JIEMEHTOB JPYIrOi CTPOKU WM CTOJIOLA HA IOCTOSIHHBI MHOKUTEINb, TO:
1) 3nauenue onpenenuTens OyAeT YMHOKEHO Ha MMOCTOSIHHBIM MHOXKXUTEh
2) Onpenenutens OyaeT nmpeodpa3oBaH B MUHOP
3) 3HadyeHue ONPECTUTENS HE U3MEHUTCS
4) Hu onivH U3 mpeblIyiiX OTBETOB HE BEPEH
3. lnaroHajibHOI Ha3bIBAETCS MaTPULIA, Y KOTOPOU
1) Bce 3y1eMeHTBI BHE TJIaBHOM JUaroHaId paBHbI HYJIIO

2) BCE 3JIEMEHTHI TJIABHOW JTUArOHANIM PaBHBI HYJIIO
9



3) Bce pIIeMEeHTHI Ha TTIaBHOM U TOOOYHOM TMAaroHasIX paBHbI HYIIIO
4) Bce 37€eMEHTHI IEPBOM CTPOKU paBHBI HYJIIO
4. Kakoe CBOMCTBO HE SIBIISIETCS CBOMCTBOM CYMMBI MaTpPHII:
1) KOMMYTaTUBHOCTh
2) HappaTUBHOCTD
3) acconmaTUBHOCTh
4) nucTpuOyTUBHOCTH
2 4 6 -2

5. Panr mMatpuiel _
18 3 -145

paBeH. ...

B otBeT 3anumuTe 4nciio
6. Uemy paBeH npenein
. 2x+3
llm 2—
x®03x° +5
7. llepeMHOXaTh MOKHO MAaTPHILIbI:

1) nroboro pasmepa;

2) TOJBKO KBaJApPaTHBIC MATPUIIBL;
3) TONBKO €AMHUYHBIC MATPHIIHI,

4) TONBKO JUATOHAJILHBIC MATPHIIBI;

5) MarpuIbl Takue, 4YTO JIEBbIH COMHOXHTENIb UMEET CTOJBKO CTOJIOLOB, CKOJBKO CTPOK Yy IPAaBOro

COMHOXKHNTCJIA.

8. KBanpatnasi MaTpuIia ¢ HyJ€BOIl CTPOKOW UMEET OMpPEIeIUTENb PABHbII:

) -L;

2) L
3) 5
4) 7,
5) 0.

9. Cucrtema JIMHEMHBIX YPaBHEHUN UMEET PEIIEHNE TOT1a U TOJIBKO TOI'/1a, KOraa:

oo os

10. Tpu BekTOpa KOMILJIaHAPHBI TOTJIAa ¥ TOJIBKO TOTJa, KOT/a:
UX BEKTOPHOE MTPOU3BEACHNUE PABHO HYJIIO;

KOTI'JIa OHM JIEKAT Ha NepeCceKaroInXcs IIOCKOCTSX;

KOTI'Jla UX JIBOMHOE BEKTOPHOE MTPOU3BEJEHUE PABHO TPEM;

UX CKaJIIpHOE MPOU3BEICHUE PABHO HYIIIO;

© oo o s

X CMCIIAaHHOC MMPOU3BCACHNUEC PABHO HYIIIO.
sin (x-2)
x-2

11. Beruuciuts lim
X—00

a)l; 6)—1; B)O; Tr)o00; 1)HE CylIECTBYET

12. UzBectHO, uTo mpu x — 0 a(x) u P(x) — 6ECKOHEYHO MaJble U

U3 CIEAYIOIINX YTBEPKACHHUM BEpHO Ipu x — 07
a) a(x) ~ Bx);
0) a(x) 6osee BRICOKOTO MOPSIKAa MAJIOCTH, 4eM P(x);
B) a(x) Oosiee HU3KOTO MOPSAIKA MAJIOCTH, YeM P(x);
T) o(x) 1 B(x) oHOTO MOPSAIKAa MATOCTH.
13. IIpu x — 1 yka3zars BCE BepHble yTBEpKICHUS:
a) sin x ~ x;
10

paHr MaTPHILIbI CUCTEMBI OOJIbIIIE PAHIa PACIIMPEHHON MaTPULIbl CUCTEMBI;
PaHT MaTpULbl CUCTEMBI OOJIbILIE pAaHTa PACIIMPEHHON MaTPUIbl CUCTEMBI Ha 2;
paHr MaTPULIBI CHCTEMbI MEHBIIIE PAHIa PaCIIMPEHHON MaTPHULIbI CUCTEMBI Ha 1;
paHT MaTPULIBI CUCTEMBI MEHBIIIE PAHTa PACIIUPEHHON MaTPULIBI CUCTEMBI;
PaHT MaTPUILIBI CUCTEMBI PABEH PAHTy PACIIUPEHHOW MATPULIBI CUCTEMBI

— 1im%® = 1000

0 PE)

. Kakoe



0) sin(x — 1) ~ (x — 1);
B) sin(x + 1) ~ (x + 1);
r) sin(1/x) ~ (1/x).
14. Ha pucynke u3obpaxeH rpaduk ¢pyHkiuu y=f(x), Torna npouzBoaHast 1o ...
a) TK/MK; 6) NK/MK; B)NK; r)MK/TK; n) MN/MK; e¢)MN.

) N

= ¥TAx X

15. Vxaxure BCE BepHble yTBepxkaAeHus: eciu GyHKIUA quddepeHrpyeMa B HEKOTOpOil Touke,
TO B 3TOU TOUKE ...
a) pyHKIMS HE onpeelieHa;
0) MOXXHO TIPOBECTH KacaTelbHYIO K rpaduKy yHKINH;
B) HEJIb3sI IPOBECTH KAacaTeIbHYIO K rpaduKy (YyHKIIHH;
r) QyHKIIMS HETIPEPHIBHA;
1) GYHKIIAS UMEET SKCTPEMYM.

16. Yka3aTh TOUKH, B KOTOPBIX (PYHKLHUS, U300pakeHHAs! HA PUCYHKE, UMEET MaKCUMyM

|
. 4

uY

0 a s \

17. dna muddepenmmpyemoir pyHKIuu f{x) U3 NpUBEIEHHBIX YCIOBHI BBIOPATh JOCTATOYHOE
YCIJIOBUE BBINYKJIOCTHU (BBITYKJIOCTH BBEPX):
a) f'(x)>0;
0) f"(x)<0;
B) [(x)>0;
r) f7(x)<0;
1) f(x)=0;
e) /7 (x)=0.
18. Oynkuus y = x3+x
a) Bo3pactaeT Ha ( — oo; 0), yosiBaer Ha (0; +o0);
0) yosiBaet Ha ( — o0; 0), Bo3zpactaet Ha (0; +0);

|
|
|
|
|
|
|
|
|
|
|
|
|
|
T
|
|
|
|
|
|

B) BCIO/Ty yOBIBaET;
I') BCIOJIy BO3pAacTaeT;
1) Ipyroi OTBET

19. Cxonbko Touek neperuda uMeeT QyHKIUS )y = x4 + 4x?
a) HU OJTHOM;
0) onHy;
B) JIBE;
T) TpH;
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1) OoJbIIIe TpexX
20. Eciu ¢ynkmust 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) pyHKIMS HE onpeselieHa;
0) nmpou3BoHasE (PYHKITMU HE CYIIECTBYET;
B) HEJb3s MPOBECTH KacaTeIbHYIO K TpaduKy (YyHKIINH;
T') Mpou3BoIHAasE (PYHKITMU oOpamiaeTcs: B HOJIb.
21. Kakoii u3 rpagukoB COOTBETCTBYET (DYHKIMH Vy=f(X), yIOBIeTBOpstomel ycaoBusMm [ (x)<0 u
107

r)

a) o) B)

Pa3pnen 2 (2 cemectp)

1. Ecnn juis Gyskuuu f(x;y) cnpaBeqiuso f 'y (xo; vo) = f ) (xo; ¥o) = 0, TO MOKHO yTBEPKAaTh, YTO
A) (xo; o) — TOUKa SKCTpeMyMa (PyHKIIUH;
B) (x0; yo) — cTanimoHapHas Touka (pyHKINU;
C) (xo; yo) — TOUKa pa3pbiBa QyHKIIH;
D) (xo; yo) — rpaHm4Hast TOYKa QyHKITUH.
2. 3HaKOIIepEMEHHBIH psiJi A0COIFOTHO CXOIUTCS, €CIIH:
A) 3HaKOnepeMEeHHBIH sl CXOIUTCS, a PS U3 €ro aOCOMIOTHBIX BEIMYUH PACXOTUTCS
B) 3nakonepemMeHHbIN Psii CXOAUTCS BMECTE C PAIOM U3 €r0 aOCOTIOTHBIX BETMYUH
C) 3HakonepeMeHHbI! psiJl paCXOIUTCS, a PAJ U3 €ro a0COTIOTHBIX BEIMYMH CXOAUTCS
D) Cxomutcst psig u3 ero aOCOMOTHBIX BETHYUH
3. BeiOepure oaun mim Heckoiabko oTBeToB: Dopmyna Hetorona-JleiibHua nMeeT BHI:
A [ O [f(dx =F(a) - F(b)
B) [ () [af(0d=F(®) -F@
Of Ofifd=F@-f@)
D) [ () [af@Qdx=F(b) - fla)
4. YT0o MOXHO HaWTH MPHU TOMOIIIM OMPEIEICHHOTO HHTErpaa;
A) ITnomaas KpUBOJIUHEHHOHN Tparenuu
B) Paboty nepemMeHHO CHIIBI
C) dnuny nyru
D) O6bem Tena BpamieHus
5) Ilepumetp maockoit hurypsl
5. Jlnst “HTETpUPOBAaHUS MPPANMOHATBHBIX (DYHKIIHNA, COACPIKAIINX BBIPAKEHHS BUIA

\/ \/ ax? + bx + ¢, rae rae a<(, c>() NpuMeHSIOTCS:
A) Iloacranoska Ditnepa I-ro poxa
B) [Toacranoska Ditnepa II-ro pona
C) I-as moncranoBka YeOnimeBa
D) II-as moacranoBka YeOplena
6. OyHKIIHSI HECKOJIBKUX TIEPEMEHHBIX SIBISIETCA U PEepeHIIUPyEeMOl, eclTn
A) cyIecTByeT MoJIHOE MpUpaleHne QyHKINHU;
B) cymectByer nonuslil muddepennyuan GyHKInY;
12



C) pyHKuuMs HEpepbIBHA M0 BCEM apryMeHTaM;
D) yactHas mpou3BogHAS 1O OJHOM M3 IEPEMEHHBIX PaBHA HYIIIO;
E) wactHas nmpou3BoaHAs MO OJTHOW U3 IEPEMEHHBIX HE CYIIIECTBYET.
7. Ecmu pynkmust F(x) — nepBooOpasnas ¢pynkuuu f(x), To:
a) npousBojHas ¢pyHkuuu F(X) paBHa ¢pyHkun f(x);
b) npousBoaHas ¢pyukiuu f(x) pasHa pynkuuu F(x);
c¢) uaterpan ¢pynknuu F(x) paBaa Qynkiun f(x);
d) unrerpan pyukiuu f(x) paBHa ¢pynknun F(x).
8. Ecium mmotHocts f = x+y+z, TO Macca NUpaMuipbl, OTPaHUYEHHOM KOOPAMHATHBIMU
IUIOCKOCTSIMH U TUIOCKOCTBIO X+y+z =4, onpezaensiercs GopMyJIIou:

A [ [ [fax[ady[§x+y+z)dz
_ 4-x—
B)f f ffédxféxdyfoxy(x+y+z)dz
4 4- 4-x-y
of J [ Jodx[o ™ dy [y " 4dz
D) [ [foxdxHfoydy + [z
B[ xS
9. MeToJ MHTETPUPOBAHUS, NMPH KOTOPOM YacTh MOJBIHTETPATbHON (DYHKIMHM 3aMeHseTcs Ha
HOBYIO TICPEMECHHYI0, HA3bIBACTCSI METO/IOM:
A) 3aMeHBbI TepeMeHHOH (TIOACTaHOBKH)
B) HenocpeacTBeHHOro MHTETPUPOBAHUS
C) Buecenue nox 31ak auddepennnana

D) Yactuunoro npeobpazoBanus
10. Haiitn~ @"Yx), ecmn (1) ©fx) = [Fsin (£)dt
A) 2xs€n Oxz)
B) ZxC@s Oxz)
O dn()’)
D) ds())
11. Ecu pynkius f(x) onpeneneHa Ha MPOMEXYTKe [a,+00) M MHTErpupyema Ha [a, A] npu A>a,
TO MHTErpaji oT pyHKIMK f(X) Ha MpoMexyTKe [a,100) Ha3bIBAeTCA:
A) HecoOCTBEHHBIM HHTerpajioM I-ro posaa
B) Heco6cTBeHHbIM UHTErpanom II-ro pona
C) uHTErpasioM OT PYHKIMH Ha OECKOHEYHOM MTPOMEKYTKE
D) unTerpanoM ot HeOrpaHMYEHHOH (PYHKIIMH Ha KOHEYHOM IPOMEKYTKE
12. Cpeau Bcex NepeyUCIIEHHbIX PYHKIMH yKa3aTh (QYyHKLHIO, KOTOPas SBJISETCS NEepBOOOpa3HOI
st GyHKIUK y=Inx:

a) 1/x;
b) xIn(x)+3;
¢) xIn(x)-x;
d) xIn(x)+x.
-z

13. ITocne 3amensl = cps)X) UHTErpan f f é tgsxdx MIPUMET BUL:

v 2 ;

2 t
A [ ot 2t
U

B) [ o +tlz)#

O [ -fa+T

13



Tt
T fag L 1
D) foft+ 2%
14. Jlns BeIUUCIIEHNS UHTETpaIa f f sin®xcos?xdx IIPUMEHSETCS 3aMEHa:
A)t =cosx

B) t =sinx

O)t= cosx

D) t =sin’x

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

n—00

A) Psin cxonures

B) Psin pacxonures

C) Psan moxeT cxoauTcst

D) IloBenenue psina He ONpeIEICHO

16. B kakoii cucTeMe KOOpPJIMHAT MPH BBIYMCICHUM JABOMHOTO MHTErpajia 3JEMEHT IUIOMIAIN
dS=rdrdy

A) B 1ekapToOBOii

B) B unnunpuueckoit

C) B chepuueckoit

D) B nonsipHoit

E) B rapmonunueckoit

17. K meronam unterpupoBanus He oTHocATCS:

A) MeTOI MOACTAaHOBKHU

B) meTon uHTErprpOBaHUS MO YacTAM

C) meTon MaTeMaTu4ecKoi HHAYKIIMH

D) meton HeonpeaeneHHbIX KOAPHUITUESHTOB

18. Eciu uist n-ro 4jieHa 1mojaoKuTeabHOro psna », Y, a, BHIIOJHEHO \/_ lim % =D, o

n—c0
PSLIT CXOIUTCSI TIPH

A) D>0

B) D<0

C) D=1

D) nmro6om D

19. BBIYHCINTS KOMILICKCHOE drcio 8i — (7 + 2i)?

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

20. Kakme gocraroyHble NPHU3HAKKA  MCIOJB3YIOT I ONPEACICHUS  CXOIMMOCTH
3HAKOIEPEMEHHBIX PSIIOB:

A) Ipuznak Komm

B) [Ipusnak JleitOuuma

C) Ilpusnak Jlanambepa

D) Ilpu3Hak cpaBHeHuUs

E) Ilpusnak Beiiepmirpacca

Paznen 3 (3 cemectp).
1. Cpenu nepeunciaeHHbIX 1uphepeHIHnalIbHBIX YPAaBHEHUH YKaXKUTE OJHOPOJIHOE YpAaBHEHHE:

) 2xyy’ —y*+x*>=0
14



2) y’ —ycosx =0
3) xy’ = y(1 + Iny + Inx)

4) xy" =yr
2. luddepeHnnaisHoe ypaBHEHUE —d—’; — (3x — 2)dy = 0 B pe3ynbTaTe pazaenaeHus
cos“y
NEPEMEHHBIX CBOAUTCA K YPaBHCHHIO
1) —— = = cos?yd
C Y Y

d
2) D) (3;2) =— cos?ydy
3) — (E-=y8x-2)dy

cos™y

H— E=-px-2)dy

cos“y

3. HuddepeHunanbHbIM ypaBHEHHEM HA3bIBACTCS ypaBHEHHWE, CBSI3BIBAIOIIEE MEXIY COOOM
UCKOMYI0 (pyHKIMU y 1 €€ ... wim qudepeHmans.
1) uaTerpan
2) MPOU3BOIHBIC
3) 3HaueHus: PyHKLIUU
4) HE3aBUCUMYIO MIEPEMEHHYIO
4. JIns penieHus Kakux ypaBHEHUI IPUMEHSIETCS 3aMeHa Z=y/X:
a) JTUHEHbIE YpaBHEHUS;
b) ogHOpOIHBIE ypaBHEHUS;
C) YpaBHEHHUS C Pa3ACIAIOLIUMUCS ePEMEHHBIMU;
d) ypaBHeHUs B MONMHBIX AuddepeHIaiax.
5. O6bikHOBeHHOE MU depeHIaTbHOE YPaBHEHHUE IEPBOTO MOPSIKA UMEET BUI:
1) F(x,y)=0
2)F(y,»)=0
3)F(x,y,))=0
Dy =fxy)
6. YpaBHeHHe, CBS3BIBAIOIIEE HEU3BECTHYIO (DYHKITMIO M €€ pOM3BOIHBIC WK auddepernnanst
Ha3bIBACTCS:
1) aHaTUTHYECKUM
2) anreOpandecKuM
3) nuddepeHnnaibHbIM
4) MUHEWHbBIM
7. YkaxuTe BHA 4YacTHOro peureHus aupdepeHnuansHoro ypasHeHust Y + piy/ + poy = 2xe”
C  TMOCTOSIHHBIMM  KOd((UIIMEeHTaMH,  €CIM  H3BECTHBl  KOPHM  XapaKTEPUCTUYECKOIO
ypaBHenus 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. Cpenn nepeuncieHHBIX MU QepeHINaIbHBIX YPAaBHEHUH YKKHUTE JTHHEWHBIC OIHOPOIHBIC C
MOCTOSTHHBIMH KO3 (pUIIMEeHTaMU:
1) y"+10y'+25y=0
2) y"=y'+2y
3) y"xy'+y=0
4) y"+10y'+25y=5

15



9. V3 mnepeducieHHbIX cucTeM auddepeHInanbHbIX YpPaBHCHUI HaNIUTE COOTBETCTBYIOIICE
xapakTepuctuaeckomy k> —3k+2 =0

’
X' =2x
1){ { ’_
y =x+y
’
X'=y-x
Yy =y-2x
3) x/ =1- x2 _ y2
y' =2xy
x" =5x+2y-3
4) / '
y =7x+y+e
10. Ypasuenne (k—1)? =0 sBIsiercs XapaKTepPHCTHYECKHM ypaBHEHHeM I (epeHIHaIbHOrO
ypaBHCHUSL:
Dy"+2yr+y =0
2)y"-2yr+y =0

Hy'-2yr-1=0
Hy'-2y+1=0
11. MakcuManbHbIN TOPSAIOK TPOU3BOAHON, BXOSIIEH B YpaBHEHHUE BTOPOTO MOPSIKA PABEH:
a)l;
b)2;
c)3;
d)4.
12. Ykaxute ob1ee pemeHre ypaBHeHus y"-9y=0:
a) Aexp(-3x)+Bexp(3x);
b) Aexp(-3x)+Bxexp(3x);
¢) Axexp(-3x)+Bexp(3x);
d) Acos(3x)+Bsin(3x).
13. Cpenu mnepeuncineHHbIX AuddepeHnranbHblx ypaBHeHud ykaxure BCE nuHeliHble
HEOJIHOPO/IHbIE YPaBHEHHUS:
a) y"+10y'+25y=0;
b) y"txy'=y;
¢) y"+yy'=5x;
d) y"-2y'+5y=10.
14. JluneiiHBIM OAHOPOAHBIM JH(QepeHInanbHBIM  ypaBHEHHEM BTOpPOTO TMOpsAKa ¢
NOCTOSIHHBIMU K03()(pUIIMeHTaMu Ha3bIBACTCA ypaBHEHHUE BUA ...
Dy"+py +qy=0, rae puq— nepeMeHHbIe
2)y"+py' +qy=1,rHepu q— NOCTOSHHBIE
) y"+py +qy=0,rHe puq— NOCTOSHHBIE
4)y"+py +qy=1,raepuq— nepeMecHHbIC
15. Bepno nu yrBepxkaenue: Cuctema QyHkuwmii 1, 2x, exp(3x) TuHEHO HE3aBUCHMASI.
Bribepure o1H OTBET:
1) Bepno
2) Hesepno
16. 113 nepeuncieHHbIx cucteM AudQepeHnnanbHbIX YpaBHEHUH OJHOPOAHBIMUA CHCTEMaMH
ABJISIOTCA ...

x' =2x
1){ {y’=X+y
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X =y-x
B
y =y—-2x

X' =1-x2-1?
GO oy
y =2xy
x" =5x+2y-3
4) / t
y =7x+y+e

17. Kopau ki u k, XapakTepuCTHYECKOTO ypaBHEHUS ICHCTBUTEIbHBIC W paBHble: ki =k, =
k (D=0). B aTom ciyuae o0Iriee pemieHre HCXOHOTO YpaBHEHUS OyIeT UMETh BHUI:
1) y= C16M + Cpe®, e Cy, C, — const
2) y =Cq1e" + Cy, re Cq, Cy — const
3) y =Cy + Cpe™, rue Cq, C, — const
4) y =Cqe™ + Cyxe™, rne Cy, Cp — const

18. 3akon pacnpeneneHus cirydyailHON BeTUUMHBI X 3a/1aH TaOIuLeit:

X 40 42 44 45 46
P; 0,1 0,07 0,03
Haiiti BepossiTHOCTH COOBITHS X < 45,
a)l
6) 0.8
B) 0.9
r) 0.7

19. Kak Ha3pIBaeTCst 9YMCIO M (HACTYIUICHUSI COOBITUSI B HE3aBUCHUMBIX MCTIBITAHUSAX, B KOKIOM M3
KOTOPBIX BEPOSTHOCTD MOSIBIICHUS COOBITHS paBHA D), ONPEAEIIEMOE U3 HEPaBEHCTBA!
np—q<m=<np+p?
1) nanbosnpiee
2) onTUMaIbHOE
3) HauBeposiTHEHIIIEE
4) HEBO3MOKHOE
5) MUHUMAJILHOE
20. 3akoH pacnpeAeseHus cy4aiHOM BeIMYMHBI X UMEET BUJ]

X -1 2 4
P; 0.4 0,3
Haiitn nucniepcuto ciydailHON BETMYUHBI
a)l
0) 0.44
B) 0.45
r) -0.44

21. B ypue 6 Genbix 1 4 yepHbIX 11apoB. M3 ypHBI BHIHUMAIOT JIBa 11apa. BeposTHOCTH TOrO, YTO
00a mapa uepHsbie, paBHa
a) 2/5;
0) 2/15;
B) 1/4.

22. Kakue u3 ciaeayrnmx coObITHI 00pa3yroT MOJHYIO TPYIITY:
a) OmbIT — J1Ba BBICTpENa [0 MUILIEHU; COObITUSA: A/ — /1Ba MoONa aHus B MUIlIEHb; A2 — XOTs Obl OAUH
poMax 1Mo MHILIECHH.
6) OnbIT — OpocaHue IBYX UIpajibHBIX KOCTEH; coObITHS: B/ — cymMMa OYKOB Ha BEPXHHUX IpaHsIX
6onbiie 3; B2 — cymMMa OYKOB Ha BEPXHUX I'paHsIX paBHa 3.
B) OmBIT — OCa)keHO YeThIpe 3epHa; coobITHs: C/ — B30o1uI0 0HO 3epHO; C2 — B3o1UIO /Ba 3epHa; C3
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— B301JIO TpH 3epHa; C4 — B30LWIIO YETHIPE 3€pHAa.
r) Ilokynarens mocemiaer Tpu Mara3uHa; coObITHs: /] — MOKyInaTellb KyIUT TOBap XOTS Obl B OJTHOM
Marasuse; /[2 — nokynareiab He KyIIUT TOBAp HU B OJHOM MarasuHe.
1) ONBIT — CTYJIEHT CHIAeT TP dK3aMeHa; COOBITHS: £/ — CTYICHT caacT XoTs Obl OJMH dK3aMeH; E2 —
CTYJIEHT HE CAACT XOTs Obl OJINH IK3aMEH.
23. BoeiOepuTe 0AMH WM HECKOJIBKO OTBETOB
ITycte 4, B, C — Tpu Npou3BOJIBHBIX COOBITH. HallT BBIpa)Xe€HUs 711 COOBITHIA, COCTOSIIUX B
TOM, uTO M3 A, B, C:
a) MPOU30IILIO TOJIBKO A;
6) npousonuio 4 u B, Ho C He POU30IILIO;
B) BCE TPU COOBITHSI TPOU3OIILIH;
I') IPOU30LLIO JIBA U TOJBKO /IBA COOBITHS;
) TPOU30LIIO OJTHO U TOJIBKO OJJTHO COOBITHE.

1) ABC;

2) ABC;

3) ABC+ABC+ABC;
4) ABC;

5  ABC+ ABC + ABC.

24. Ha cOopky momamaroT aetanu ¢ AByx aBromaroB: 80 % wu3 mepBoro u 20 % u3 BTOpOro.
[lepsrrit aBToMaT naet 10 % Opaka, BTopoit — 5 % Opaka. HaiiTu BepOosSTHOCTh MOMaaHus Ha COOPKY
NO0OpPOKAYECTBEHHOW JETAITH.

1) 0,90;
2) 0,09;
3)0,91;
4) 0,85;
5)0,15

25. B rpynne u3 20 ctyneHToB 4 OTIMYHMKA U 16 XOpolucTOB. BEpOSITHOCTH yCHEMIHON clayu
Ceccuu JUisi HUX COOTBETCTBEHHO paBHbl 0,9 u 0,65. Haligute BepoATHOCTH TOTO, YTO Hayraj
BbIOpaHHBIN CTYJEHT YCIEIIHO clacT ceccuto. B oTset 3anummure 10P.

26. Kakue u3 ciaenyroumx coObITUN SBIISIOTCS PABHOBO3MOXKHBIMU:

a) OmeIT — BBICTpEN O MHULIEHH; COObITHS: A/ — MomajaHue Npu BeICTpene; A2 — mpomax Hpu
BBICTpEIIE.

06) OnbIT — OpocaHHMe NBYX WIPAIbHBIX KOCTEH; COOBITHSA: B/ — NMPOW3BEICHUE OYKOB HA BEPXHUX
rpaHsx paBHo 12; B2 — cyMMa OYKOB Ha BEpXHMX IpaHsAX paBHa 9.

B) bpocanue nByx moHet; coobiTust: C/— nosiBienue AByx repoos; C2 — nosiBiaeHue aByx uugp; C3 —
HOSIBJICHHE OJTHOTO TepOa 1 01HOM 1UGPHI.

r) OnbIT — U3BJICUEHHE JBYX KapT U3 KOJOJbI; cOObITUS: /]I — 00€ KapThl OAMHAKOBOU MacTu; /{2 — 0be
KapThI pa3HbIX MaCTEH.

27. B rpymme 7 roHomiel u 5 neBymek. Ha koH(pepeHIro BEIOMPAIOT TPEX CTYJCHTOB CITyJailHBIM
obpazom (0e3 Bo3BparmieHus). OnpeaenauTh BEPOATHOCTh TOTO, YTO Ha KOH()EPEHIUIO MOEAyT IBOE
FOHOIIICH ¥ OJIHA IEBYIIIKA.

a) 11/28;
0) 21/44;
B) 21/110.
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5.2.2 TunoBsble KOHTPOJbHbIE 3afaHNA UJITN UHbIe MaTepuanbl, HGOﬁXOﬂMMbIe
ANA OUEeHKUM 3HaHUW, YMEeHUW, HaBbIKOB U (MNK) onbiTa B XoAe NMPOMeXyTO4YHOM
aTrecTtauvum no gucuuninuHe

dopMa TPOBEACHHS MPOMEKYTOYHOM aTTecTalluyd MO JUcHUILIuHE: 3Kk3ameH (1, 2, 3 cemectps)
MPOBOANTCS B YCTHO-MIUCBMEHHOH (opMe IO IK3aMCHAIMOHHBIM OWIIeTaM, TaKXKe YUYUTBHIBAOTCS

pe3ynbTaThl TEKyLIeH ycreBaeMOCTH (TECT, KOHTpOJbHAas padoTa, OTYET MO MPAKTUUYECKUM 3aHSATHUSIM,
co0ecel0BaHME TIO TEOPUU HA MPAKTUICCKUX 3aHATUAX U JICKIIUAX ).

TunoBblie 3a1aHus 1JIs1 KOHTPOJIbHOM PadoThl (111 32049HO PopMbI 00yUeHMST)

1 cemecTp

3ananue 1. HaiiTi 3HaYeHHEe MHOTOYIEHA f(x) =-4x” +3x- 2 OT MaTpPHIIbI

_al 0g,
&2 1
3ananue 2. Pemuth cucteMy ypaBHEHHUH:
a) no npaBuiry Kpamepa,;
0) metonom ["aycca;
B) C TIOMOIIbIO OOPATHOM MAaTPHIIBI.
i-3x +6x,- x; =-2,
:’ 2x, - 3x, +x; =1,
¥ X,=2x, +2x, == 1.
3amanue 3. Halitu oO1iee pemeHne cucTeMbl ypaBHEHUH:
13x, - 6x; +x, =1,
:’-xl +2x, - x, +x, =3,
¥4xl +x, +x;,- x, =0.
u w w w
3amanue 4. B cucreme BEKTOpOB a,(1,0,1), a,(-5,1,- 4), a,(5,1,6), a, (1,- 2, - 1) BeIAENATS
0a3uc U BBIPa3UTh 4Yepe3 HEro OCTaJIbHbIE BEKTOPHI CUCTEMBI.

3ananue 5. Pemnth rpaduyecku cucreMmy ypaBHeHUH. OnpeaenuTs yrioBele KO3 QUIUEHTH 1
B3aUMHO€ PACIIOJIOKEHUE MIPSAMBIX.

i x+4y =3

t4x- 2y =3°
3amanwue 6. Jlansl koopauHatel BepmuH mupaMunabl A1(0,0,0), 4,(3,-2,1), A43(1,4,0), A4(5,2,3).

Haiitn:

a) yros Mexmay peopamu 414, n A1Aq;

0) mmomanb rpanu 414,43,

B) 00bEM MMUPAMHUIBI;

I') ypaBHEHHUE NPAMON A A4

1) YpaBHEHUE IIIOCKOCTH A 1A»A3;

€) yroi Mexxay peopom A4, u rpanbio 4;4,A43;

) YpaBHEHHE BBICOTHI, OIYLIEHHON U3 BEPIIUHbI A4 Ha TpaHb A14,A3.
3anmanue 7. {7 MHOXKECTB

A={4,6,8]> B=(4,56}, C=[2,3,4] naiitn:

a) D=A1 gBUC)\(BI C)g
6) E=g41 B)U(41 C)gr g1 B)I (41 C)y-
3aganue 8. BoIYMCIUTD pEebl
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D) lim2F3, 6) i B DO - 5) gy gy X #2008

b

n®¥ p-5 A®¥ (2x2 - 8)(3x3 - 1) X®'4x2 +x-12

2 _ X
D lim—t L ) iS50

w1 2y - x- 1 ®Wosin6x @0 tg2x WY& Sx-5g

b

sin2x

3ananue 9. Haiftu ToukH pa3pbiBa QyHKIUH U ONPEIEINUTh UX XapaKTep
icosx, x£p/2,
|
y=i0, p[2£x<p,
ip/2, x3p.
3ananue 10. Beruncaute npousBoHble QYHKUIUI

a) y =2x*- 5+i3+1n5xa
X

6) . _2x"+7x
ST
B) y =In(ctgx) >".
3ananue 11. Beruucnute npenen, npuMmeHsis npasuia Jlonurans
. sin2x
lim ="
W0 6x - x
3ananue 12. MccnenoBare GyHKLHUIO U IOCTPOUTH €€ rpaduk
y X -x-6
__2'
1)
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2 cemecTp

3ananue. Haiftu unterpan
1) (‘i4x4 +7+sin2x )dx
2) d3x +5 )cos 6xdx
3) . 14x-5

dx
KX+25(’C' 6) Equation.3

4) X’ +6x> +14x+10
O —dx
(x + 1)(" + 2) Equation.3
5) . -4x* +5x +1
O o T oo
(x-9)(x" +5)  Equation.3
6) dx

Oz-cosx— 3

7) (‘yoslo xsin xdx

8) (3OS x cos 3xdx

3 2
9) ,10x -218x - 13x- de
X" -6x-12
10) dx
6

{/(2x+5)2 +2x+5

3ananue 2. BeraucauTs UHTErpasi

1) 06(2)63 - 5x+4)dx
-4

2
2) c‘sz +3x +1)sin4xdx
1

P
(‘)sin xsin 2xdx
p/2
4) 3‘ xzdx

oNx+1

5) p/‘z sin x

O———d

(1 +sinx)’

3ananue 3. BeraucauTh miuomaab GUrypel, OrpaHUUYeHHOM 3a1aHHBIMU TUHUSIMU
y=x?-12x+32, y=0

3amganue 4. BeraucauTh miomanb Gurypsl orpaHndeHHON 3aJaHHBIMH JIMHUSIMHU
3

3)

y2 =4x, y2 =x
3ananue 5. BeluucauTh JUIMHY AyT'M KpUBOI

y=l-In(x*-1), 3£x£4
3amganue 6. Berauciauth 00beM Tela, OrpaHnYEHHOTO TTIOBEPXHOCTIMU

XXy y

—+—=l,z==%=,z=0(y%0)

9 25 3

3amanue 7. Haittu nmpousBoaHyto ckaysipHoro moist U(x,y,z) B Touke M 10 HampaBlIEHUIO BEKTOpa

U=y +49- 22, 1=-2i+2j-k M(1,1,0)
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3ananue 8. HaiiTu yron Mexay rpagieHTaMu cKansipHbix noneu U(x,y,z) u V(x,y,z) B Touke M.

2 se
v o=aEn - 262, U= Mg,%,‘/l%
JE xXy'z 3 V6g4

3 cemecTp

3amganue 1. Halitn oOmuii naTerpan auddepeHnnanibHOro ypaBHEHUS
1) 2x+xy*)dx- y’dy =0.

2) xy¢=m +y
x+2y-3

V=t

3ananue 2. Haiitu pemenune 3agaun Komm
1) x(x- Dy¢+y =x’2x-1), p(2)=4.
2) dx +(xcosy+sin2y)dy =0, y(-1)=0.
3) (x* +y* +D)y¢+xy =0, y(1) =I.

3amanue 3. Haittu oOmuit maTerpan auddepeHnnanbHOro ypaBHEHHS
(sinxy + xycos xy)dx + x° cos xydy =0.

3ananue 4. Haiitu obuiee peuienue quddepeHIHaabHOro ypaBHEHUS
xy”/ =yt

3amanue 5. Halitu pemenue 3amgaun Ko
ye=2y°, »(0)=L y40)=0.

3ananue 6. Haiitu obuiee peuienue quddepeHIanbHOro ypaBHEHUs
1) ydt- y¢=12x" +6x.
2) yit- 8y¢+16y¢=(1- x)e*".
3) y@+2y¢+5y =e *cos2x.

- 81y¢=162 >’ +81sin9x.

IlepeyeHb BONPOCOB U 3aJaHMi /151 MOATOTOBKH K 3k3ameny (MVYK 1.1, MOTIK-1.1):

A I S e

—_ —
— O

—_
W N

1 cemecTp

Marpuipl 1 1€MCTBUS HAJ HUMH.

Meron uckmntouenus ['aycca.

Onpenenurens MaTPHUILBI U €T0 CBOMCTBA.

Brruucnenue onpenenureneii 2-ro U 3-ro MOPSIAKOB.

Brruucnenue onpeaenureneil mpou3BOJIHHOTO MOPSIKA PA3I0KEHHEM 110 CTPOKE WIIH CTOJIOILY.
Brrunciienue onpeaenuTesneil Iporu3BOJbHOTO MOPSAKA.

OO6parHas MaTpuIia.

Brruncnenue o0paTHOM MaTPHIIBI C IOMOIIBIO OMPESIUTENS.

Brruucnenue o6paTtHoil MaTpuiiel MeTogoM ["aycca-XKopaana.

. Panr Matpunsl.

. Pemenune cucteM nuHEWHBIX ypaBHEHUH N0 npaBuity Kpamepa.

. CoBmecTHOCTH cucTeMbl ypaBHeHUU. Teopema Kponekepa-Kanemnu.

. Merop I'aycca pemenus cucteM JTUHEHHBIX YpaBHEHUN B 00IIIEM clTydae.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
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.
56.

57.
58.
59.

OpHOpoaHas cucTeMa JIMHEWHBIX YPaBHEHUM.

OO11ee, 4acTHOE PEIICHUS] CUCTEMBI.

JIuneliHo He3aBUCUMBIE perieHuss. OyHIaMEeHTAIbHAsL CUCTEMA PEIECHUN.

[ToHsITHE BEKTOPHOTO MTPOCTPAHCTBA U MOJIPOCTPAHCTBA.

BexTopsl. Onepanus HaJ BEKTOpaMHu.

Pasnoxxenue Bekropa no 6azucy. KoopauHatst.

[ToHsiTHE TMHEWHOW 3aBUCUMOCTH, HE3AaBUCUMOCTH BEKTOPOB.

ba3zuc u pazMepHOCTh JIMHEWMHOTO MPOCTPAHCTBA

H3meHeHne KoOpAMHAT BEKTOPa MPH Mepexojie K HOBOMY 0a3ucy.

OpTOroHaJIbHOCTH BEKTOPOB.

CkansipHO€ IPOU3BEIEHUE BEKTOPOB. | €OMETPUUECKHI CMBICII CKAJISIPHOTO IPOU3BEICHUS.

[Ipoeknus BEKTOpa Ha BEKTOP.

[Ipoekuuy Ha MOAMPOCTPAHCTBA.

Oproronanusanus ['pama - HImuara.

OpToronajibHble MOANPOCTPAHCTBA U OPTOTOHAIBHBIE TONIOJIHEHHUS.

Meroa HaMMEHBIINX KBAJAPATOB.

Martpuisl NpOEKTUPOBAHUSI.

OproronanbHble 6a3ucsl. OpTOroHaJbHbIE MATPHLIBI.

BekropHoe npou3sBeieHrEe BEKTOPOB U €ro CBOKCTBA.

CMmeniaHHO€ IPOU3BEIEHUE BEKTOPOB, €TI0 CBONCTB.

OpueHTHPOBAHHBII 00bEM.

AHanutuyeckas reoMeTpus MPsIMbIX U IJIOCKOCTEN B TPEXMEPHOM IPOCTPAHCTBE.

[IpsiMast Ha MJIOCKOCTH.

[imockocTh B poOCTpaHCTBE.

[Ipsimas B mpocTpaHCTBE.

Kpussie BToporo nopsiaka.

[ToBepxHOCTH BTOPOrO NOPSAAKA.

Meron ceueHun.

[TonsiTHE COOCTBEHHOTO 3HAYCHHS U COOCTBEHHOTO BEKTOPA.

KBangparuansie (opmMbl U KBaApaTHIHBIE (PYHKITUH.

[TonoxxurenbHO onpesieNieHHbIe KBaJpaTHuHble popmbl. KpuTepun noaoXuTenbHON
ONPENIETIEHHOCTH.

[IpuBenenue KkBaApaTHUHBIX QYHKIUI K KAHOHUYECKOMY BUITY.

MeTo OpTOTrOHATBHBIX MPeoOpa3OBaHUM.

Meron Jlarpanxa.

MHoxecTBa.

Onepanuu HaJ MHOKECTBaMHU.

OToOpakeHUs MHOYKECTB.

CueTrHble MHOXKECTBA.

YucoBble MHOXKECTBA.

TouHas BepxXHsA U TOYHASI HYKHSS TPAHU YMCIIOBOI'O MHOXKECTBA.

[lonsiTHe nIpesesna nocne10BaTeIbHOCTH.

EnvHCTBEHHOCTH Npezea U OrPaHUYEHHOCTh CXOAALIENCS MOCIE10BATEIILHOCTH.

CBoiicTBa CXOIALIMXCS MOCIEA0BATENLHOCTEH (TeOpeMbl 00 apu(METHUECKUX ONEPALUAX HaJL
CXOSIIMMHUCS NOCIEA0BATEIBHOCTAMH, O IPEJIEIBHOM IIEPEXO/IE B HEPABEHCTBE, O IIPEIEIBbHOM
1epexo/ie B ABOMHOM HEPABEHCTBE).

MOHOTOHHBIE MOCJIEI0BATENBHOCTH.

Teopema 0 CTATUBAIOMIUXCS OTPE3KAX.

Teopema bosbiiano - Beliepmtpacca.
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60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

77.

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

&4.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

Yuco e.

Kpurepnii Komm cxoaqumocTn 4Mci0BON MOCIEA0BATENBHOCTH.

@yHKIUU OJHOU NIEPEMEHHOM.

DnemMeHTapHble (PYHKLUH.

[Ipenen pyukimm.

OpHocTOpOHHUE TIpeebl QYHKIUH.

Teopemsl o ipenene GyHKITUN.

3ameuaTeNbHbIE IPECIIbI.

beckoHeuHO Masible (QyHKIMH.

Teopema o cBs13u npeaena GyHKIMHM 1 OECKOHEUHO MaJIOH (DyHKIIHH.

beckoneuHo 6onbine QyHKIHH.

Teopema o cBsi3u OECKOHEYHO MaJIOi U OECKOHEYHO OOIBIION (PYHKINH.

[TonsATHE HENMPEPHIBHOCTH (PYHKIIUU B TOUKE.

Teopema 00 apupmMeTnyeckux onepanusix HaJl HEMPEPbIBHBIMU (PYHKIIMSIMHU.

HemnpepsIBHOCTD 371eMEHTApHBIX (YHKITHA.

Touku pa3pbiBa QyHKIUH.

CBoiicTBa (yHKIMH, HEIPEPBIBHBIX B TOUKE (TEOPEMBI O JOKaJIbHON OrpaHUYEHHOCTH HENPEPHIBHOM
(YHKIIMU ¥ TIOCTOSTHCTBE 3HAKa HETIPEPHIBHOM (PYyHKIUH).

CBoiicTBa (yHKIMH, HEIIPEPBHIBHBIX HA OTPE3Ke (TeopemMa O HyJie HeNIPEephIBHOM (PyHKINH, UMErOIei
pa3Hble 3HaKu Ha KOHLIaXx OTPE3Ka; epBasi U BTopas TeopeMbl Beilepiirpacca).

PaBHOMepHas HenpepbIBHOCTD (PyHKIMU U Teopema Kanropa.

HenpepbIBHOCTD CI10KHON (QYHKIIUH.

HenpepriBHOCTH 00paTHOMN (YHKIIMH.

[ToHsiTHE TPOU3BOTHOM.

I'eomeTpuuecknii CMBICT IPOU3BOAHOM.

JuddeperurpyemMocts GyHKIUU (HEOOXOAUMOE U TOCTATOYHOE YCIOBUS TP HEpeHINPYyEMOCTH
(YHKIMK B TOUKE U TEOpEeMa O HeNpephIBHOCTU AupdepeHurpyeMoit GyHKINN).

Juddepennunan pyHkmu.

[Ipon3BoHast CyMMBbI, IPOU3BEACHMS U YACTHOTO.

[TpounzBoaHast CI0KHON (HYHKIIHH.

[TpousBoaHas 06paTHOM GYHKIIUU U TEOMETPUUECKUIA CMBICI TIPOU3BOIHON 00paTHOM (PyHKITHH.

[TpousBoaHas GyHKIMM, 3aaHHONW MapaMETPUIECKHU.

Tabnuua npon3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (QYHKIHH.

ITpousBonHble U TudGepeHanbl BEICIINX TOPSIKOB.

Teopema dDepma.

Teopema Posns.

Teopema Jlarpanxa.

[IpaBuna Jlonurans.

Teopema Komn.

®opwmyiel Tennopa nu MakiopeHa.

PaznoxeHne HEKOTOPBIX eMEHTapHbIX (PyHKIMI o Gopmynie MakiopeHa.

Bospacranue u yobiBaHue QyHKIMH B TOUKE.

Bospacranue u yosiBanue QyHKIIMM HA MHTEPBAJIE.

100.JIokanbHbIH 3KCTpeMyM (PYHKIIUH, HEOOXO0IUMOE YCIOBUE JIOKAIILHOTO AKCTPEMyMa.

101.IlepBoe 1 BTOpOE JOCTATOYHBIE YCIOBUS JIOKAJIbHOTO SKCTPEMYMaA.

102.HanpagneHue BBIITYKIOCTH, IOCTATOYHOE YCIOBHUE BBINTYKIOCTH rpaduka GyHKIIH.

103.Touku nepernda, HeOOXOAMMOE YCIOBHE CYIIECTBOBAHUS TOUEK NEperuoa.

104.1lepBoe 1 BTOpO€ AOCTATOYHBIE YCIOBHS CYLIECTBOBAHUS TOUKH IEeperuoa.

105. AcumntoTsl rpaduka GyHKIIUH, TEOPEMa O CYIIeCTBOBAHUH aCUMIITOTHI.
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2 cemecTp

KommekcHble yncia u onepanv HaJl HUMHU.

[Tonsatue nepBooOpa3HOi M HEOTIPEIEIEHHOTO HHTErpaa.
CaoiicTBa HEOIpeIeIeHHOI'0 HHTErpaa.

Tabnuia HeonpeIeIeHHOTO UHTETpaa.

HNuTerpupoBanue mpu oMoy 3aMeHbl IEPEMEHHOI.
NuTerpupoBanue o 4acTsiMm.

Teopus monuHOMOB. PaznoxeHne moIMHOMOB Ha MHOKUTEIH.
[TonrHOMBI ¢ BelIeCTBEHHBIMU KO3 PHIIeHTaMU.

AR PR IR ol o e

—_
=]

11

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28

30.

31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.

42.

. UHTerprpoBanme npocTermmx apooeit Buaa

HHTterpupoBanue paloHaIbHBIX BEIPAKEHUMN.

A

Bx+ D

Bx+ D

. Meton OcTporpaackoro.
HHuTterpupoBanme 1poOHO-pAIMOHATEHON M KBaIpaTUIHOW UPPAIIMOHAIEHOCTEH.
NuTerpupoBanre TPUTOHOMETPUYECKUX (PYHKIIUA.

ITonstue OIIPCACIICHHOI'O UHTETpAJia 110 PI/IMaHy.

Cymmsl [lapOy. CBoiictBa cymm JlapOy.

Heo6xoauMoe u 10cTaTOYHOE YCIOBUS HHTETPUPYEMOCTH (YHKIUH.

Knaccel Qpynkimii, naTerpupyemMsbIx 1mo Pumany.

CBoiicTBa onpeeieHHOro HHTerpaia. Teopema o0 CpeHeM.
OnpeneneHHblil HHTErpaj ¢ IEPEMEHHBIM BEPXHUM IPEEIIOM.

OcHoBHast popmysia MHTErPaJbHOTO UCYUCICHUSI.
3aMeHa epeMEeHHOIl B ONpe/Ie]ICHHOM MHTETpale.
WuTerpupoBanue 1o 4acTsM B ONPEIEICHHOM HHTETpale.

Crnpsimisiemble KpuBble. JlJIMHA 1yTH II0CKON KPUBOM.
KBanpupyemsie ¢purypsl. Ilnomanps miockoi purypsl.

[Inomans KpUBOJIMHEHHOMN TPANELIMU U KPUBOJIMHEUHOIO CEKTOPA.

Kybupyemsie Tena. O6bem Tena. OObeM Tesa BpaleHusl.

[TonsiTre HECOOCTBEHHBIX UHTETPANIOB 1-T0 poja.

. [Ipu3Hak cpaBHEHUs HECOOCTBEHHBIX UHTETPAJIOB 1-T0 poja.
29.

x-c¢ (x-¢)' ’ x2+px+q’ (x2+px+q)” )

[TpusHak cpaBHEHHS HeCOOCTBEHHBIX HHTETPaJIOB 1-ro poja B npeaensHoi popme.

CXO,I[I/IMOCTB HECOOCTBEHHBIX HHTCTPAJIOB 1-ro poaa. AOcomioTHasg H YCJIOBHAA CXOOAUMOCTDb

HECOOCTBEHHBIX HUHTCIpajioB I-ro pona.

[TonsiTHe HeCOOCTBEHHBIX HUHTCTpaioB 2-T0 ponaa.

CxoIMMOCTh HeCOOCTBEHHBIX UHTETPAIIOB 2-TO POa.
[TpubnmkeHHOEe BBIYUCIICHUE HHTETPATIOB: (POPMYJIIBI MPSMOYTOJIBLHUKOB, Tpanerwii 1 CUMIICOHA.

OreHKa MOTPEIIHOCTH.

N - MepHOE eBKINI0BO pocTpaHcTBO E". MHoxecTBa B E" Equation.3 .
DyHKIMS MHOTHX JICHCTBUTEIbHBIX IEPEMECHHBIX.
[lpenen um HempepbIBHOCTh (DYHKIMM MHOTHX TI€PEMEHHBIX. ApudMeTHdeckue neicTBUS Ha

HENPEPbIBHBIMU (PYHKIIUSIMH.

HenpepbIBHOCTB CII0KHON (PYHKIIUU HECKOJIIBKUX MTEPEMEHHBIX.
YacTHble MPOU3BOJHBIE (PYHKIIUN HECKOJIBKUX ITEPEMEHHBIX.
JuddepeHunpyeMocTb PYHKIIMH HECKOIbKUX ITEPEMEHHBIX.

KacarenpHast minockocTh 1 HOpMaJb K MIOBEPXHOCTH, 3aJaHHOU ypaBHEHUEM z = f (X, ).

JubdepennmpoBanne CiI0XKHOW (YHKIIMH HECKOJbKHX mepeMeHHbIX. Juddepenunans GyHKIum

MHOTI'UX IICPCMCHHBIX.
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43

57.

58

71.
72.
73.
74.
75.
76.
77.
78.

79.
80.

. IIpon3BoHAas 110 HAIIPABIICHUIO U TPAJUEHT CKAJISPHOI'O MOJIA.
44.
45.
46.
47.
48.

49.
50.
51.
52.
53.
54.
55.
56.

[IpouzBonHbIe U TUbHepeHanbl BEICIINX TOPSIKOB.

®opmyna Telnopa 11 GyHKIUN HECKOIBKHX TEPEMEHHBIX.

JlokanbHbIN 3KCTpeMYM (QYHKLIUN HECKOJIBKUX NEPEMEHHBIX.

HeoOxonumoe 1 J0CTaTOYHOE YCIIOBUS JIOKAJIbHOTO SKCTpEeMyMa (DYHKIIMU HECKOJIBKHUX IEPEMEHHBIX.
HesiBHble QpyHKIMM, 3a1aHHBIe ypaBHeHUAMU F(x,y) =0.

Y CIIOBHBIM 3KCTPEMYM.

[Tonsitue nBoliHOrO MHTErpasia. CBOKMCTBA JBOMHOIO MHTErpaJia.

Caenenue IBOWHOTO MHTErpaja K MOBTOPHOMY B CiIy4ae MPsSMOYTOJIbHOU 00JIacTH.

Caenenue IBOWHOTO MHTETpaja K MOBTOPHOMY B CiIy4ae MPOU3BOIBHOM 00IacTH.

[Tonstue TpoiiHoro unrerpana. CBoiicTBa TPOMHOTO UHTErpaa.

CaezneHue TpOMHOTO MHTETpaja K TOBTOPHOMY.

3ameHa nepeMeHHbIX B KPaTHBIX HHTETrpajax.

3amMeHa TEPEeMEHHBIX B KpPATHBIX HMHTETpajax MpU Tepexoje K TMOISIPHOU, HWIUHAPUYECKOU W
chepuyecko cucteMaM KOOPIMHAT.

[TpunoxeHust KpaTHBIX UHTErPAJIOB.

. Ilpon3BoiHAst 1O HANIPABICHUIO U TPAIUEHT CKASIPHOTO TOJI.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

Yucnossle psiabl. CXOAUMOCTB YHUCIOBOTO Pslia, €T0 CyMMa.

CBolicTBa CXOASIINXCS YUCIOBBIX PSIOB.

Kpurepuit Komm cxogumMoCcT 4uCI0BOrO psa.

Heo0xonumbliii Ipu3HAK CXOAUMOCTH YUCIIOBBIX PS/IOB.

[Ipu3Haku cpaBHEHHUS PSAIOB.

Psinpl ¢ monoxkutenbapiMu wieHamu. [Ipusnaku [lanamoepa.

[Tpusznaku Komu.

WuTerpansubiil npusHak Komu-MaknopeHa.

3HaKonepeMeHHbIe psi/ibl. AOCOIIOTHAS U YCIIOBHAS CXOJIMMOCTh 3HAKOIIEPEMEHHBIX PSI/IOB.
[Tpusnak JleitGuuma.

UYucnoBsle psiibl C KOMIIJIEKCHBIMH YIEHAMHU.

OyHKIMOHANBHBIE  TOCIENI0BAaTENbHOCTH.  PaBHOMEpHast ~ CXOOUMOCTh  (PYHKUIMOHAIBHOM
IIOCJIEI0BATEILHOCTH.

OyukuuroHanbHble paasl. Kputepuit Komm paBHOMepHO cxoaumocTu GyHKIIMOHAIBHOTO psija.
MasxopaHTHbIN npu3Hak Beiepmrpacca.

HenpeprpIBHOCTE CyMMBI psija.

[Tounennoe auddepenurpoBanne GyHKIMOHAILHOTO psiza.

[TounenHoe uHTErpUpOBaHUe HYyHKIIMOHAIBLHOTO PsJa.

CreneHHble psibl C JEHCTBUTENIBHBIMY YWieHaMU. Paguyc U MHTEpBal CXOUMOCTH.

Teopema Abens

CBoiicTBa a0CONIIOTHO CXOMSAIIMXCS CTEMEHHBIX PSIOB: TOWICHHOE TU(EpeHIIpOBaHuE |
HMHTETPUPOBAHUE CTETIEHHOTO PAJa.

Psnpl B KOMIIJIEKCHOM 00J1aCTH.

. . : 1
Paznoxenue pyHKIMA  e”,cos x,sin x,l—, Inx,(1+ x)® B CTENEHHBIE PAIBL.
+ X

3 cemecTp

OcHoBHbIE TOHATUS Teopuu AUPPEpeHUUATbHBIX YpaBHEHUN: TOPSAAOK auddepeHInaIbsHOro
ypaBHEHHUs, YaCTHOE pelIeHHe, oOllee pelieHue, OOMMiA M YaCTHBIA WHTETpasibl, HHTETpaIbHas
KpuBasl.

VYpaBHeHUs IEPBOTO MOPSIAKA, MHTETPUPYEMbIE B KBaJpaTypax.

26



LN, h W

11.
12.
13.

14.
15.
16.
17.

18.

19.

20.

21.
22.
23.

24.
25.
26.

27.
28.

29.

30.
31.
32.
33.
34.
35.
36.
37.
38.

VYpaBHeHU ¢ pa3AENAIOIUMHUCS IEPEMEHHBIMU.

Jluneiinsle nuddepeHnnanbubie ypaBHeHU |-ro mopsika.

OnHopoHbIE ypaBHEHUS 1-T0 MOpAIKa ¥ IPUBOISAIIUECS K HUM.

VYpaBHeHus bepryum

VYpaBHeHUs B TONHBIX JuddepeHmanax.

WNHTerpupyrommii MHOXHUTEINb.

MeToapl MHTErpUpPOBAaHMS YPaBHEHUM IIEPBOrO IOPANKA, HE Pa3pEIICHHBIX OTHOCUTEIBHO
MPOU3BOAHOM.

Teopema cyiecTBOBaHUS M €IMHCTBEHHOCTH pemleHus 3agaun Komm y¢=f(x,y), y =y, Ipu

X =X,, F’COMETPUICCKAsI NHTCPIIpETALIHI.

VYpaBHeHus opsizika Bbllle nepsoro. 3agaya Komm.

VYpaBHeHus, 0MyCKarolKe NOHMKEHNE opsaKa. Y paBHeHus Jlarpanxka u Kiepo.

JluHeliHple ONHOPOIHBIE W JIMHEHHBIE HEOMHOpOIHBIE aupdepeHnnanbHble ypaBHEHUS /1 -TO
HOpsIKA.

Jlunelinpiii tudhepeHnnaNbHBINA OTIepaTop M €ro CBOKWCTBA.

JluneitHast 3aBUCUMOCTD U JINHEHHAs! HE3aBUCUMOCTb CUCTEMBI (DYHKIINH.

Onpenenurens BpoHckoro.

Teopembl 006 ompenenutene BpoHckoro cucremsl W3 #  JUHEHHO 3aBUCHUMBIX U HE3aBUCHUMBIX
GyHKIUH.

@dyHiaMeHTalbHAsE CUCTEMA PELICHUH M CTPYKTypa OOLIEro pelieHusl JMHEHMHOro OHOPOJHOTrO
ypaBHEHHUsI # -TO TOPSAKA.

JluneitHoe oOIHOpPOAHOE YypaBHEHUE M -r0 TOpsAKA C TOCTOSHHBIMH KO3 PHUIIMEHTaMU.
XapakTepuCTUYECKOE YPaBHEHHUE.

@dyHIamMeHTalbHas CHCTEMa pEIIeHWH JIMHEHHOro OJHOPOJHOIO YpaBHEHMsI M -rO MOpSAIKa C
MOCTOSIHHBIMUA ~ KOod((uilMeHTaMu B cllydae TMPOCTBIX W B  CiIydae KpaTHBIX KOpHEH
XapaKTepUCTUUECKOTO YpaBHEHUSI.

Oob11iee perieHre JMHEHHOro0 HEOJTHOPOIHOTO YpaBHEHUS /1 -I'0 MOps/IKa.

Pemenue nTMHENHOrO HEOTHOPOIHOTO YpaBHEHUS /1 -I'0 MOPSAIKAa METOJIOM BapUallui MOCTOSIHHBIX.
JluHeliHple HEOJHOPOAHBIC YpaBHEHUS M -rO0 MOpsAAKa C TOCTOSHHBIMH KOod(duIUeHTaMU U
CTeLMaIbHOM MPaBOM YacThiO: METO/ 10A00pa YACTHOTO PEILEHMS.

[TonsTHE 0 KpaeBBIX 3aAa4ax.

Brruncnenue oObIKHOBEHHBIX UG (EepeHIINATBHBIX YPaBHEHHH C TTOMOIIBIO CTENEHHBIX PSAIOB.
[TpuBeneHne MpPOU3BOJILHON KAaHOHMUYECKOW cHUCTeMbl AuddepeHnnanbHbIX ypaBHEHHH K CHCTEME
mddepeHnranbHbIX YPaBHEHNH TIEPBOTO MOPS/IKA, 3aTUCAHHBIX B HOPMAIBHOH (hopme.

Cucrema JIMHEHHBIX AU(epeHnanbHbIX YPaBHEHUI IEPBOrO MOPSAIKA: 3aIUCh B MAaTPUUHOM BH/IE.
CrpykTypa oOOIIEro pemieHus OJHOPOJIHBIX W HEOJHOPOJHBIX CHCTEM JIU(HEepeHINaATbHbIX
YpaBHEHUU.

Pemenue cucremsl auddepeHnnanbHpIX ypaBHEHUH IPU TOMOIIM CBEJIEHHS K OJHOMY YPaBHEHMIO
6oJiee BBICOKOTO MOPSIIKA.

CucTeMbl TMHEWHBIX OHOPOIHBIX YPABHEHUH ¢ IOCTOSHHBIMU KO3 puiimeHramu.

Meroa Ditnepa. XapakTepuCcTUYECKOE ypaBHEHHE.

Metox Bapraluy MOCTOSTHHBIX JJIs HEOJAHOPOIHBIX CUCTEM C TIOCTOSIHHBIMU KO3 (HUITEHTaMH.
Buapl cnyuaiinbeix coosiTuii. Kimaccuueckoe onpeneneHue BEpOsITHOCTEH.

OcHOBHOM PUHIUT KOMOMHATOPUKH. OCHOBHBIE KOMOMHATOPHBIE CXEMBI.

Cratuctnueckas BEpOSITHOCTb. ['eoMeTpruecKkre BEpOSITHOCTH.

Teopema cnoxxeHus BEpOATHOCTEH HECOBMECTHBIX COOBITHIA.

[TonHast rpynmna coosiTil. [IpoTMBONOIOXKHBIE COOBITHS.

VYcnoBHas BEpOATHOCTb. TeopeMa YMHOKEHHS BEPOSITHOCTEM.
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39.
40.
41.
42.
43.
44.
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.
77.
78.
79.

He3zaBucumsle coObiTus. Teopema yMHOXKEHHUS AJ1s1 HE3aBUCUMBIX COOBITHH.

BeposiTHOCTB MOSIBIIEHUS XOTS OBl OJTHOTO COOBITHSL.

Teopema croskeHusi BEPOATHOCTEH COBMECTHBIX COOBITHIA.

®opMyia MOJIHON BEPOATHOCTH.

BepostaocTs runores — popmyina baiteca. ®opmyna bepnyim.

®opmymna [Iyaccona.

JlokanbHas Teopema Myaspa - Jlamaca.

HNuterpanbHas Teopema Myapa — Jlannaca.

BeposaTHOCTD OTKIOHEHUS OTHOCHUTEIBHOW YacCTOTHI OT IOCTOSIHHOW BEPOSTHOCTU B HE3aBHCHMBIX
UCIIBITAaHUSAX.

JIMCKpETHBIE U HENPEPBIBHBIE CIIy4aHbIE BEJINYNHBI.

3aKOHBI pACIpEIENICHUs] BEPOATHOCTEH JUCKPETHOW CIIlydallHOW BEJIMYMHBL: OMHOMHAIBHOE,
[Tyaccona, mpocTeiiero noToka COObITHIA, FTEOMETPUUECKOE, THIIEPTEOMETPUUECKOE.
MareMaTtnueckoe 0XKMIaHUE TUCKPETHON CIIy4allHOM BEJIMYHMHBI U €r0 CBOMCTBA.

Jucnepcusi AUCKPETHOM CIIy4yaliHOW BEJIMYMHBI M €€ CBOWCTBA.

CpenHee KBapaTUUECKOE OTKIOHEHHUE.

HavanbHble 1 EHTpaIbHBIE TEOPETUUECKUE MOMEHTHI.

3aKoH OOJIBIINX YHUCEI.

@yHKIUA paciperesIeHUs BEPOATHOCTEN HENIPEPBIBHOM CIIy4alHOU BEJIMYUHBI.

[InoTHOCTB pacupeneneHus BEpOATHOCTEN HENPEPHIBHOM CIIy4ailHOM BEJIMUMHBI U €€ CBOMCTBA.
Pacnipenenenus HenpephIBHBIX CIIy4alHbIX BEJIMYHMH: HOPMAJIbHOE, II0KA3aTEIBHOE, PABHOMEPHOE.
[lenTpanbsHas npenenbHas Teopema.

3ajaun MaTeMaTu4eckoi cTaTUCTUKH. ['eHepanbHasi U BEIOOpOYHAsl COBOKYMHOCTH. BapuanmoHHbIi
pan. [lopsakoBas cratuctuka. [lonuron u rucrorpamma.

Hecwmenennsle, 3peKTUBHBIE U COCTOATENbHbIE OLICHKH.

ToueuyHble OLEHKH, METO/Ibl TOTYUYEHUSI TOYEUHBIX OLIEHOK: METOJ MOMEHTOB, METOJ HauOOIbIIETO
MIpaBaOoNIo100usI.

Bri6opounas cpennsisi, Beiobopounas aucnepeusi. McripaBineHHas BBIOOpOYHast JUCTIEPCHS.

ToyHOCTB OLIEHKH, TOBEPUTENbHASI BEPOSITHOCTD (HAa€KHOCTh), JOBEPUTEIIbHBIN HHTEPBAI.
JloBEpUTENIbHBIE HHTEPBAJIBI ISl OLICHKM MaTEMAaTHYECKOr0 OKUAAHUS HOPMAJIBHOIO PacIpeaesICHUs
IIPY U3BECTHOM M HEU3BECTHOM CPEIHEM KBAaJIPaTUYHOM OTKJIOHEHHH.

JIOBEpUTEIIBHBIE WHTEPBAIBl U OLECHKM CPENHEr0o KBAaApAaTUYHOIO OTKIOHEHHS HOPMAJIBHOTO
pacnpeneseHusl.

@DyHKIMOHAIbHASA, CTATUCTUYECKAs U KOPPEIALMOHHAS 3aBUCUMOCTH.

YcnoBHBIE CpeHUE.

Bri6opouHoe ypaBHEHHE PErpECCHU.

OTbICKaHNME MapaMETPOB BHIOOPOYHOI'O YPABHEHMSI JINHEHHOW PErpeccuu IO HE CTrPYIIUPOBAHHBIM
JTAaHHBIM.

Koppemnsnronnas Tabnauna.

OTbICKaHME MapaMeTpoB BbIOOPOYHOIO YpaBHEHMs JIMHEHHON perpeccuu Mo CrpyHIHMpOBAHHBIM
JAHHBIM.

Br16opounbIil k03P GUIIUEHT KOPPEIISIIHH.

IIpocreiine ciydyan KPUBOJIUHEUHON KOPPEIALUU.

[ToHsITHE O MHOKECTBEHHON KOPPEISALUH.

Cratuctuueckas runoresa. Hynesas u KOHKypUpYyHOIasi TUIIOTE3bI.

OmmmbKu nepBOro U BTOPOro poia.

CraTucTuueckuii KpuTepuil MPOBEPKU HYJIEBOI THIIOTE3HI.

Kputnueckast 065actp, 00J1aCTh IPUHATUS THUIIOTE3BI.

ITpaBocTOpOHHME, IEBOCTOPOHHUE U JIBYCTOPOHHUE KPUTHUECKUE 0OJIACTH.
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80. OcHOBHBIE paclpesieleHusl MaTeMaTH4ecKoil craTucTuku. CpaBHEHHME BBIOOPOUHOW cpenHeil ¢
MaTEeMaTHYECKUM OXKHJIAHHEM.

81. CpaBHEHHE ABYX MaTEMATUUYECKUX 0XKHMJIAHUH.

82. CpaBHEHHE JIBYX JUCTIEPCUMA.

83. IIpoBepka rumote3sl 0 pacrpeaesieHnn, Kputepuid cornacus [Tupcona.

5.3. Mpoueaypa oueHnBaHNA pe3yribTaTOB 0Oy4YeHUs NO AUCLUNIINHE

[Ipouenypa oneHuBaHuS (GOpPMHUPYEMBIX B paMKaxX AUCHUIUIMHBI KOMIIETEHIIUH (SJIE€MEHTOB
KOMIIETEHIIM) COCTOUT M3 CIECIYIOIIUX ATAIOB!

1. Texyuuii KOHTPOJIb (OMUCAHUE TTOKA3aTeNe M KPUTEPUEB KOHTPOIIS YCIIEBAEMOCTH, OMTUCAHHE
IITKaJT OICHUBAHUS HA dTale TeKYIIeH aTTecTalliy MpeICTaBlIeHbI B Ta0. 5.1, 3amanus B 1. 5.2.1).

2. IlpomexxyTouHas aTTecTanus (OMHCAHME MOKa3aTelell U KpUTEpUEeB KOHTPOJSl YCIeBAaEeMOCTH,
OIMCAaHWE ITKAJ OIICHUBAHMS Ha ATAIe MPOMEKYTOYHOM aTTeCTAIlU MIPEICTABICHBI B Ta0J. 5.2, 3agaHus
B 1L 5.2.2).

s Bcero mepedHst (GOpMHPYEMBIX KOMIETCHIMKA (2JIEMEHTOB KOMITCTEHITUI) JTHUCIIATUTHHBI
MIPUBOJIUTCS MPOIIEAypa OLICHKHU pe3yiabTaToB oOyueHus (Tabdm. 5.6).
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Tabmuuet 5.6 — [Iponieaypa, KpUTEPUH U METOJIbI OIIEHUBAHMS PE3YyJIbTaTOB 00YUEHUS

[Tmarnpyemelie pe3yabTaTel 00ydeHHS

KpI/ITepI/II/I OLICHUBAHMUA PE3YJILTATOB

1 kputepuii — OTCYTCTBHE

2 KpUTepHil — HE TTOJTHOE

3 KpuTepuit — xopouiee

4 kpuTepuil — OTIIMYHOE

MeToap! OIleHUBaHUSA

YCBOEHUS yCBOEHHUE
YCBOGHHE «XOPOLIO» YCBOCHHE «OTIUIHO»
«HEYJIOBICTBOPHTEILHO) «yJIOBIICTBOPUTEIHLHO
VYK-1
NyK1.1
3HaTh: OTCYTCTBUE YCBOCHUS Henocratouno yBepeHHO Ha ngoctarouno BeICOKOM OTJIMYHO TOHUMAET U VYyacTue B 00CyKICHHH

— OCHOBHBIC ITOHATHA U MCTO/JAbI MATEMATUYCCKOI'O
aHaM3a, JTMHEHHOW anreOpbl, HJIEMEHTOB
MaTeMaTH4ecKoH JIOTHKH, TuddepeHnanbsHbIX
YpaBHEHHI, TEOPHU BEPOSTHOCTEH M MaTEMaTHIECKON
CTaTHCTUKH.

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

YMmerh:
- pelaTh TUTIOBBIC 3a7a4M [0 OCHOBHBIM pasjeiiamMm
Kypca, UCIIOJIb3Ysl MATEMATHYECKHE METOIEL.

He nemonctpupyer
yMEHMUS

He yBepenno
JIEMOHCTPHPYET YMEHHUS

JloCcTaTO4YHO yBEPEHHO
JEMOHCTPHUPYET YMEHHUS

OTIMYHO AEMOHCTPHPYET
YMEHUs

Brinonnenue 13

Baagern:
— peluaTh TUIIOBBIE 3a/1a4K 110 OCHOBHBIM pa3zeiiaM
Kypca, UCIIONIb3Ysl MATEMATHYECKIUE METOIBL.

He nemoncrpupyer
HaBbIKH

He yBepenno
JIEMOHCTPUPYET HABBIKU

JloCTaTOYHO yBEPEHHO
JEMOHCTPUPYET HABBIKH

OTINYHO AEMOHCTPUPYET
CaMOCTOSTEIbHbIEC HABBIKU

Brmonaenue 13

OIIK-1
NOIIK 1.1

3HaTh:

— OCHOBHBIE [TOHATHS U METOJIbl MATEMAaTU4YECKOIO
aHaM3a, JMHEHHOH anreOphl, 2IEMEHTOB
MaTeMaTH4ecKoM JIOTHKH, nuddepeHnanbsHbIx
YpaBHEHUN, TEOPUH BEPOATHOCTENH U MAaTEMaTUYECKOU
CTaTUCTHKH.

OTCyTCTBHE YCBOCHUS
3HaHUN

Henocratouno yBepeHHo
TIOHMMAEeT X MOXKET
OOBSCHATH IOJTydEeHHEIE
3HAHUs

Ha nocrarouno BEICOKOM
YPOBHE IOHIMAET U MOXKET
OOBSICHATD MOJTYYCHHBIC
3HAHHS

OTIUYHO TOHUMAET K
MOXKET O0BICHATH
MOJTyYCHHbBIC 3HAHHUS,
JIEMOHCTPHUPYET
CaMOCTOSITEIIbHYIO
MI03HABATENbHYIO
JIEATENBHOCTD

VYyacTtre B 00CyKIeHIH
JICKYCCHOHHBIX
MaTepHaIoB Ha JIEKIHIX
TectupoBanue
ITpomexyTouHas
aTTecTalus

YMmeTn:
— IPUMEHATh MaTEMAaTHICCKHE METOMBI TP PEUICHUN
poheCCHOHAIBHBIX 33124 MOBBIIICHHOM CIIOKHOCTH.

He nemoncrpupyer
yMEHUS

He yBepenno
JIEMOHCTPUPYET YMEHHUS

JlocTaToYHO yBEPEHHO
JEMOHCTPUPYET YMEHHUS

OTIUYHO AEMOHCTPHPYET
YMEHUS

Bemonuenue 13

Baagernb:

— METOJaMH TIOCTPOSHUS MaTEeMaTHIECKOW MOICTTH
THUIOBBIX IPOQECCHOHANBHBIX 3a/1a4 U
COZIEP>KATEIbHON UHTEPIIPETALIMH [TOJIyYEHHBIX
pe3yJIbTaTOB.

He nemonctpupyer
HaBBIKH

He yBepenno
JEMOHCTPUPYET HaBBIKA

JlocTaTO4HO YBEPEHHO
JEMOHCTPUPYET HaBBIKA

OTINYHO IEMOHCTPHPYET
CaMOCTOSITENIbHBIC HaBBIKK

Beimonaenue 113




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 Ilupoxos JI.B., SA6nouckuit J1.B. Iuddepennmanbapie ypaBHEHUS U YPaBHEHUs B YaCTHBIX
MPOM3BOJHBIX. YueOHoe mocobue. PexkomenmoBano YMO mo martematuke - Apsamac: AI'TIU, 2006 -
116¢

6.1.10 COopHUK 3amady To MaremaTuke i BTy30B. B 4-x wactsax.U.l. Jluneitnas anreOpa u
OCHOBBI MareMaTHdeckoro aHammza: Y4eb. Ilocobuwe mis BTy3oB/ bomroB B.A., JlemumoBuu b.IL.,
EdumoB A.B. u np.. [lox o6m1. Pen. A.B. Edumona u B.I1. Jlemunosuua — 3-e uszz., ucnp. M: Hayxka. ['n.
pen. ®uz6-mar. Jlut., 1983. — 480 c.

6.1.11 I'mypman B.E. Teopus BeposiTHOCTEH M MaTeMaTudeckas CTaTHCTHKa. YueOHoe mocolue.
PexomennoBano MuHuctepcTBoM oOpa3oBanuss P® B kadectBe yueOHOro mocobus - M.: Bricuiee
obpazoBanue, 2008 - 479 c.

6.1.12 Kanman FO.5l. Teopus BeposATHOCTEH, MaTeMaTH4ecKass CTAaTUCTHKAa W CIIydalHbIe
nporiecchl [DnekTpoHHbId pecypc]: yueonuk/ Kanman H0.5.— DnexkTpoH. TeKCTOBbIE JaHHBIE.— TOMCK:
Tomckuii MOJIMTEXHUYECKUI YHUBEPCUTET, 2013.— 131 c— URL:
http://www.iprbookshop.ru/34722 . html. — Pexxum goctyna: 1jist aBTOpU3UP. OJIB30BaTENEH

6.2 lonostHuTEIBHAS JIUTEPATYPA

6.2.1 bexnemumes J[.B. JlononmHuTensHbIe TIaBHI THHEHHOM anredpbl. YueOHnoe nocobdue. - CII6.:
Jlannp, 2008 - 496¢.

6.2.2 BacunweBa A.b., Mensenes I'.H., TuxonoB H.A., Ypasrunsauna T.A. [luddepennansusie u
WHTErpaJIbHbIE YPaBHEHHUs, BapUAILlMOHHOE MCUUCIEHUE B IMpUMepax u 3agadyax - M.:@uszmaraut, 2005,
2003 - 432c.

6.2.3 Unpua B.A. OcHoBel Marematudeckoro aHamuza. Y.l VYueObnuk. PexomeHmoBaHO
MunuctepctBom o6pazoBanus PO - M.: ®uzmatnur, 2008, 2002 - 648c.

6.24 Unpun B.A. Tlozmaxk D.I. OcHoBbl MareMaTudeckoro aHamusza. 4.2 VYueOHHK.
PexomennoBano MunucrepctBom odpazoBanusi PO - M.: ®usmarnut, 2009 - 464 c.

6.2.5 KpacnoB M.JI., Kucenes A.U., Makapenxo I'.W., llluxun E.B., 3ansnun B.U. Bes Beicias
maremaruka. T.5 YueOnuk. PekomennoBano MunucrepctBoM oopazoBanusi PO - M.: JIKU, 2007, 2002 -
296c.

6.2.6 Bentuens E.C. OBuapoB JI.A. 3agaun u ynpaKHEHUS IO TEOPUU BEPOSTHOCTEH. YdeOHOe
nocodbue. PexomenioBano Munucrepcrsom oopazoBanus u Hayku PO - M.: KHOPYC, 2010 - 496 c.



6.2.7 Bonogun b.I'., l'anun ML.IL., unep U.A. u ap. CO0pHMK 3a/1a4 110 TEOPUH BEPOSATHOCTEH,
MaTeMaTHYeCKOM CTAaTHUCTHKE U Teopuu ciydailHbix QyHkuuid. Ilog pen. A.A. Cemnukona. - CII6.:
Jlann, 2008 - 448 c.

6.2.8 Ilucemennbi J[.T. KoHCnekr mnexkuuii IO TEOPUM BEPOATHOCTEH, MaTEMaTUYECKON
CTaTHCTHKE U Cily4aiHbIM nporeccaM. M.: Aiipuc-nipecc, 2010 - 288 c.

6.3 MeTtogunueckme ykKasaHusi, peKkoMeHZauum W gpyrme martepuanbl K
3aHATUAM

6.3.1 Pemenue TUNOBBIX 3a/1a4 JUHEHHOM anreOpsl. YueOHoe mocobue. Coct. A.M. Konbuartos. -
Apszamac: AII HI'TVY, 2010 - 101 c.

6.3.2 WnurerpupoBanue. Y.l. KpaTHble HHTErpasibl U UX MPWIOKEHUA. MeToanuecKne yKa3aHusl.
Cocr.: H.IO. 3103uHa. - Apzamac: Accounanus yueHsix, 2007 - 32 c.

6.3.3 Bapuantsl pacueTHo-rpaduyeckux 3ajaHuil mo kypcy "Jlunelinas anre6pa". COOpHHK
TUINOBBIX 3aJaHUN 10 Kypcy JIuHeiHas anreOpa ans cTyl. BceX (Gopm oOydeHHs M clielnaibHOCTEH.
Cocrt. H.1O. 3r03una, O.B. Jlemesa. - Ap3amac: AIIM HI'TY, 2010 - 32c.

6.3.4 Metoauyeckne yKa3aHHs IO BBIMOJTHEHHUIO PACUYETHO-TpaQUUecKuX 3aJaHuil Mo Kypcy
"JIuneitHas anrebpa". Meroauueckue yka3aHus AJs CTy[A. BceX crel. U Bcex (opm oOydeHus. Cocr.
H.IO. 3ro3una, O.B. Jlemesa. - Apzamac: AIIN HI'TY, 2010 - 16c¢.

6.3.5 ®OyHKIUU OJHON MepeMeHHOoH (Ipeaesibl U mpou3BoAHbIe). Metoauueckue ykazanus. Cocr.
31o3una H.1O., Jlemesa O.B. — Ap3zamac: AITN 2008.- 49c.

6.3.6 PacueTHo-rpaduueckue 3amaHus 10 pasfaeny wMareMatuku «Psmenyy  Meroanueckue
ykazanud. Coct. 31o3una H.}O. — Apzamac: AITH 2011 - 80c.

6.3.7 luddepennmanpasie ypaBHeHUs» Meroauueckue ykazanusa. Coct. 3io3mna H.IO., -
Apzamac: AIIH, 2010 - 60c.

6.3.8 Bapuantsl pacueTHo-rpaduueckux 3amaHuii mo Teme: «HeomnpeneneHHBIH WHTETpa».
Yactel: YuebGHO-MeTOIMUECKOE TTOCOOHE ISl CTYyACHTOB Bcex crmeruanbHoctei. Coct. 3to3una H.IFO.,
Troppmuna M.B. - HI'TY um. P.E. Anekceesa, 2016 — 60 c.

6.3.9 BapuanTsl pacueTHo-rpaduuecKuX 3aaaHuii o Teme: «OnpeeneHHblil narerpam. Yacrts 2:
VY4eOHO-MeTon4Ieckoe ocodue sl CTYACHTOB Beex cnenuanbHocTeid. Coct. 3to3una H.1O., Troppmuna
M.B. - HI'TVY um. P.E. Anekceesa, 2016 — 58 c.

6.3.10aTerpupoBanue (pyHKIUH OMHOW NIEWCTBUTEIILHOW MEPEMEHHON: YUeOHO-METOIUYECKOE
nocobue aisa cTyneHToB Beex crenuanbHocTed. Coct. 3r03una H.1O., Troppmuna M.B. - HI'TY um. P.E.
Anekceena, 2016 — 65 c.

6.3.11 BapuanTtsl pacueTHO-rpaduyeckux 3ananuil nmo kypey «Auddepenunanbupie ypaBHEHU:
VY4ebHO-MeToIn4ecKoe mocodue st CTyJeHTOB Beex cnernuaibHocTeid. Coct. Troppmuna M.B. - HI'TY
nM. P.E. Anekceesa, 2016 — 70 c.

6.3.12 Teopust BepoSITHOCTEN M MaTeMaTuyeckas craTuctuka. Yacts I: COOpHUK MHIMBUAYATbHBIX
3aJlaHuil ¥ METOJMYECKHE YKa3aHUs IO HX BBIIOJIHEHUIO Ui CTyJIEeHTOB Bcex (opMm oOyuenus Cocrt.
3to3unHa H.1O., Troppmuna M.B. - HI'TY um. P.E. Anekceesa, 2016 — 34 c.

7. AHOPOPMALMUOHHOE OBECINEYEHUE OUCLUTMIINHDbI

7.1 MNepe4vyeHb pecypcoB MHPOPMALNOHHO-TENIEKOMMYHUKALMOHHON CeTU
«MHTepHeT», HeoGXoAMMbIX ANA OCBOEHUA AUCUUNIUHBLI (MoAayns), BKIO4Yas
AJNIeKTPOHHbIe onobnuoteyHblie n MHd)OpMaLIVIOHHO-CnpaBO‘-IHbIe CUCTEMbI

7.1.1 DnexTpoHHO-OMOMMOTEeYHass cucteMa wuzaarenbctBa «IPRbooks». Pexum mocrtymna:
www.iprbookshop.ru.

7.1.2 DneKTpoHHO-OMONMOTEYHass  cucTeMa  m3gaTenbcTBa  «Jlawpy. Pexxum  mocryma:
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https://e.lanbook.com.

8. OBPA3OBATEJIbHbIE PECYPCbI AnA MHBANOOB U JIUL] C OB3

B tabmume 8.1 ykazaH mepedeHb 00pa30BaTENbHBIX PECYpCOB, HMEIOMIMX  (OPMBI,
allalTHPOBAHHBIC K OTPAaHUYCHUSAM 37I0POBbBsI, a TAKXKE CBEJICHUS O HAIMYUH CIIEIUAIBHBIX TEXHHYECKUX
cpeacTB 00yueHHsI KOJUIEKTUBHOTO ¥ MHAMBUYaJIbHOTO IOJIb30BaHUSL.

Ta6muma 8.1 — OOpa3oBaTeabHBIC PeCyPChl IIsd HHBATNI0B 1 juil ¢ OB3

[Tepeuens 0Opa3oBaTENBLHBIX PECYPCOB, CBelleHUs 0 HAUTHYNY CIENUAIBHBIX TEXHUYECKAX
MIPUCTIOCOOICHHBIX JJIS UCTIOJIb30BAHMS CpPEACTB OOYYEHHS KOJUIEKTHBHOTO ¥ MHANBHUIYJIbHOTO
nHBanumaMu 1 auramu ¢ OB3 MOJIL30BAHUS
CrnenmanpHoe MoOmtbHOE nipuiokenrne IPR BOOKS
9BC «IPRbooks»
WYV-Reader
CHHTE3aTOP PEUYH, KOTOPBII BOCIIPOU3BOIUT TEKCTHI
SBC «JIanp» P Peti, p p
KHUT ¥ MEHIO HaBUT AU

9. MATEPUAJIbHO-TEXHUYECKOE OBECINEYEHUE, HEOBXOOUMOE OANA
OCYLWIECTBJIEHUA OBPA3OBATEJIbHOIO NMPOLIECCA NO AUCUUITIIUHE
(Moaynko)

VYyeOHble ayauTOPUM Ui TPOBEACHUS 3aHATUH 1O JUCHUIUIMHE (MOJYJIO), OCHAIIEHbI
000pYIOBaHUEM U TEXHUYECKUMU CPEICTBAMH 00ydEHUS.

B tabnuue 9.1 nepeunicieHsl:

- yueOHble ayJIUTOPUM JJsl MPOBEACHUS YUYEOHBIX 3aHATHH, OCHAIEHHBIE 00OpYyJOBaHHEM H
TEXHUYECKUMHU CPEJICTBAMU O0yUEHUS;

- IOMEIICHUS [T CaMOCTOSITEIbHON pabOThl 00YUYaIOLINXCs, KOTOPhIE OCHAIIEHbI KOMITbIOTEPHOI
TEXHUKOW C BO3MOXKHOCTBbIO TMOJKIIOUeHUs K cetu «UHTepHer» u oOecriedyeHHeM JOCTyIla B
JIEKTPOHHYI0 HHPOPMALIMOHHO-00pa3oBarenbHyto cpeny AIIM HI'TY.

Tabnuma 9.1 — OcHaneHHOCTh Ay TUTOPUI 1 MMOMEIIEHUH IS IPOBECHHS 3aHATHI U CAMOCTOSTEILHON
a0O0TBI CTYJICHTOB MO JTUCIUILINHE (MOIYIIIO)

HanmenoBanue ayauropuii u
MOMEIICHUH JJ1s1 TPOBEACHUS 3aHITUH U
CaMOCTOSITCIBHOM Pa0OThI

OcHallleHHOCTb ayAUTOPUN U TIOMELICHUH U1l IPOBENCHUS
3aHATHI U CAMOCTOSITEIEHON pabOTHI

210 - YueOHas ayauTopus Hocka menoBasi,
r. Ap3amac, yi. Kanununa, tom 19 pabodee MeCTO MpenoaBaTes,
48 mocagOYHBIX MECT
212 - YyeOnas ayautopust Jlocka menoBas,
r. Ap3amac, yi. Kanununa, qom 19 Cron mns npenoa. (1 mT.),
ITocamounsix Mect - 64
218 - YueOHast MyJIbTUMeIUNHAS [TK(c moakimroueHneM K MHTEpHETY ) 6aze Pentium
ayJIuTOpus 7500/2x1024Mb/500Gb/AD52;
r. Ap3amac, yi. Kanununa, qom 19 ITpoexktop ACER X138 WH OLP3700Lm 20000:1 - 1 mrT.;

DkpaH ja/mpoekTopa - 1 mrT.;
AkycTuueckas cuctema - | 1mir.;
MMOCAIOYHBIX MECT - 48;
pabodee MeCTO IPEIoaaBaTeIIs

228 - YueOHas ayTuTOpHs Jocka menoBas,

r. Ap3amac, yi. Kanununa, qom 19 pabouee MecTo mpernoaaBaTes,
MI0CAJI0YHBIX MeCT -82

039 - YueGHast aytuTOpHs Jlocka aynuTopHas MeaoBasi;

r. Ap3amac, yn. Kanununa, nom 19 pabouee MeCTO IPEeToIaBaTes;

28 1mocaJ0YHBIX MECT CTYJICHTOB
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HanmenoBanue ayauropuii u
MMOMEILICHUH 1Sl TPOBEACHUS 3aHITUH U
CaMOCTOSITEJILHOM PabOTEhI

OcCHaIleHHOCTh ayAUTOPUN U TIOMELICHUH ISl IPOBENCHUS
3aHATHHI U CAMOCTOSITEIbHON pabOTHI

037 - YueOHas ayiuTopust Hocka menoBasi,
r. Ap3amac, yi. Kanununa, qom 19 CTOJI PENoAaBaTes,

60 nocal04HBIX MECT
320 - YyeOHnast MyJIbTUMeIUIHHAS Jlocka MarHUTHO-MapKepHas;
ayautopus T. Ap3amac, yi. Kanununa, Mynstumeauiinbiii npoektop BENQ;
oM 19 OKpaH;

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

316 - KaOuHeT caMOIIOATOTOBKH pabouux MeCT CTyJIeHTa — 26 1IT;
CTYJICHTOB [IK, ¢ Beixoznom Ha teneBuzop LG - 1 wrT.
r. Apzamac, yn. Kanmauna, gom 19 I1K ¢ noaxjroYeHHueM K HHTEPHETY -SIIT.

10. METOANYECKUE PEKOMEHOALIMX OBYYAKOLLMUMCA MO OCBOEHUIO
ANCUUNIUHBI (MOAYNA)

10.1 O6Gwme meToamnYecKMe pekomeHaaumm ana ooy4arowmxca no 0OCBOEHUIO
AUCLUMNIUHbI, OOpa3oBaTesfibHbIe TEXHONOrnMm1

JlucuuniauHa peanu3yeTcsl MOCPEACTBOM IPOBEIEHUS KOHTAaKTHOM padoThl ¢ 00ydarolMMUCs
(BKJTIOYAs MPOBE/IEHNE TEKYIIETO KOHTPOJS YCIEBAEMOCTH), CAMOCTOATEIHHONU pabOThl 00YYArOIINXCS U
IIPOMEKYTOYHON aTTECTALUU.

KonTaktHass paboTa mnpoBOAUTCS B ayIUTOPHOM M BHeEAyAUTOpPHOM ¢dopme, a Takxke B
INEKTPOHHOU HH(OpPMAIIMOHHO-00pa3oBaTebHON cpene wHCTUTyTa (manee — OHOC). B coygae
MIPOBEJICHUSI YAaCTH KOHTaKTHOHM paboTsl mo aucuuruiiHe B DMOC (B COOTBETCTBHM C pacHUCaHHEM
y4eOHBIX 3aHATHIA), TPYAOEMKOCTh KOHTakTHOU padora B DMOC sKkBHBaJeHTHA ayAUTOPHON paboTe.

[Ipu mpenogaBaHUM IUCHUILUIMHBI MCIIONB3YIOTCS COBPEMEHHBIE 00pa3oBaTelbHbIE TEXHOJIOTHUH,
MIO3BOJISIIOIINE TOBBICUTh aKTUBHOCTH CTYJEHTOB P OCBOEHMM MaTepuana Kypca M IpeJoCTaBUTh UM
BO3MOXKHOCTH 3()PEKTUBHO pEan30BaATh YaCchl CAMOCTOSITENILHON PabOTHI.

Bechb nek1moHHbIN MaTepua Kypca, a TakkKe MaTepralibl JUIsl IPAaKTUYECKUX 3aHITHH HaX0ITCs B
ceooomHoM aoctyrne B CIIO MOODLE nHa cTpanune kypca no axapecy: https://sdo.api.nntu.ru/course u
MOTYT OBITh MPOPAOOTaHBI CTYACHTAMH JI0 YTEHHS JICKIHI B XOJ€ CaMOCTOSATENbHOW paboThl. JTO AaeT
BO3MOXKHOCTh OOCYIHTh MaTepual CO CTyACHTaMHd BO BpeMs UTEHUS JIeKIHH, aKTUBUPOBATH HX
JESTENIbHOCTD [P OCBOCHUM MaTepHaa.

Ha Jnexuusx W MNpakTUYECKUX 3aHATUSAX  PEANU3YIOTCS HMHTEPAKTUBHBIE TEXHOJOTHUH,
MPUBETCTBYIOTCS BOIPOCHL M OOCYXJEHUS, HCIOJIb3YETCs JIHMYHOCTHO-OPHEHTUPOBAHHBIN MOIXOJ,
JMCKYCCUOHHBIE TEXHOJOTUHU, TEXHOJIOTMH pabOoThl B MajbIX TpyHnax, YTO IO3BOJSET CTyIEHTaM
MPOSIBUTH €051, MOTyYUTh HABBIKM CAMOCTOSITEIILHOTO H3YUYSHHS MaTepualia, BRIPOBHATh YPOBEHb 3HAHUI
B IpymIie.

Bce Bonpochl, BO3HUMKIIIME NPU CaMOCTOATENBHON pabdoTe HaJa JOMAIIHUM 3aJaHHEM, MOJIPOOHO
pa3buparoTcs Ha MPAKTUUYECKUX 3aHATUAX U JeKiusax. [IpoBoasTcs MHAMBUAyalbHBIE W TPYIIOBHIE
KOHCYJIBTAIlMH C UCIOJIb30BAaHUEM, KaK BCTPEU CO CTYACHTaMH, TaK M COBPEMEHHBIX MH(POPMALMOHHBIX
TEXHOJIOTHH, TaKUX Kak (popym, uaT, BHyTpeHHss dnekTponHas moura CJIO MOODLE.

WNHunuupyeTcst akTUBHOCTh CTY/AEHTOB, MOOUIPAETCS 3aJaHME JIIOOBIX BOIPOCOB IO MaTepuay,
MIPAKTUKYETCs] UHIUBUAYaIbHBIA OTBET HA BOMPOCHI CTYCHTA.

Jnist OLIeHKM 3HaHUM, YMEHUH 1 YPOBHS C(HOPMUPOBAHHOCTH KOMIIETEHLIMH B MIPOIECCE TEKYILEro
KOHTPOJISI IPUMEHSIETCS] CUCTEMAa KOHTPOJIS ¥ OLIEHKH YCIIEBA€MOCTHU CTYJIEHTOB, Mpe/icTaBlIeHHAas B Ta0II.
5.1. IIpoMexxyTO4YHAas aTTeCTalusi MPOBOAUTCS B (OpMe 3aueTa ¢ UCIOIH30BAHUEM CUCTEMBI KOHTPOJIS U
OIICHKH yCTIIEBAEMOCTH CTYJICHTOB, IIPEICTaBICHHON B Ta0. 5.3 (/5.2 u 5.3)

34



10.2 MeToguueckue ykasaHusi Ans 3aHATUNA NEKLMOHHOro TMNa

JIeKMOHHBI KypcC MpEANonaraeT CHUCTEMATU3UPOBAHHOE H3JI0)KEHHWE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IiaHa. B XoJe JEeKIMOHHBIX 3aHATUN PaCKpBIBAIOTCS 0a30BbIE BOMPOCH B paMKax
K10l TeMbl TUCHMIUIMHBL. O003HAUaIOTCs KIIOYEBBIC ACHEKTHI TE€M, a TAKXKE JeNAlOTCsl aKLIEHTHl Ha
HauboJsee CIOXKHBIX M BAXKHBIX MOJOXKEHHUSIX H3ydyaeMoro Marepuana. MaTepuanbl JEKUUN SIBISIOTCS
OCHOBOHl /11 NOJAIOTOBKM OOyYaroIIMXCSi K TMPAKTUYECKUM 3aHATUSAM U BBIIOJHEHUS 3aJaHUU
CaMOCTOSITENIbHOM paboThl, a Takke K MEpONPUATUSIM TEKYyIIEro KOHTPOJIsS YCIEBAaeMOCTH W
IIPOMEXYTOYHOM aTTeCTalUH 110 AUCLHUIIIMHE.

10.3 Metoguuyeckue yKasaHMsA MO OCBOEHUIO AUCLUMNIIMHbI Ha 3aHATUAX
NpaKTU4YecKoro Tuna

[TpakTudeckue (CeMUHAPCKHUE) 3aHITHS TMPEACTABISAIOT COOON JeTanu3aiuio JEKIMOHHOTO
TEOPETUYECKOTO MaTepHualla, MPOBOJATCS B IENAX 3aKpeIUICHHWs Kypca ¥ OXBATBHIBAIOT BCE OCHOBHBIE
paznenbl. OcHOBHOM (OpMOI TMPOBENEHUS MPAKTHUYECKUX 3aHITHHA SIBISIETCS OOCYXJACHHE HauOolee
MPOOJIEMHBIX M CIIOKHBIX BOIIPOCOB TIO OT/AETBHBIM TEMaM, a TaKXKe PelIeHue 3a1ad U pa3oop NpuMepoB
B ayIUTOPHBIX yCIOBUSX.

[TpakTrueckue (ceMHUHAPCKUE) 3aHATHS 0OCCIICYNBAIOT:

- MPOBEPKY U YTOUHEHHUE 3HAHUH, MOJYICHHBIX Ha JICKIIHSIX;

- pa3BUTHE YMECHUN U HABBIKOB JIMCKYCCHOHHOTO OOCYKIICHHSI BOIIPOCOB 0 YYeOHOMY MaTeprary
JTUCIUIUTAHBL, BEIPA0OOTKH COOCTBEHHOM MO3UIINU MO aKTyaIbHBIM BOMpocaM (IpodiieMam);

- TOJABEJCHHE WTOTOB 3aHATHH (pe3yibTaThl TECTUPOBAaHUS, TOTOBHOCTh OTYETOB IIO
MPAKTUYECKUM 3aHSITHSIM, TOTOBHOCTh JIOMAIIHUX 3a/IaHUM, BBIIOJIHEHHBIX B XOJIE€ CaMOCTOSITEIHLHOU
paboThl).

[IpuBomsATCS METONWYECKUE YKa3aHUS IS CTYJACHTOB IO BBIMIOJHEHUI0O U O(OPMIICHHUIO
MPaKTHYECKUX padoT.

10.4 MeToguyeckue ykazaHUsl No camoCcToATeNbLHOW paboTe obyuarowmxcs

CamocrosTenbHast paboTa o0ecreunBaeT NOArOTOBKY O0yUaloIEerocs K ayIMTOPHBIM 3aHATUSAM U
MEPOIPHUATHSIM TEKYIIEro KOHTPOJS M MPOMEKYTOYHOM aTTecTaluy M0 H3y4yaeMOW JUCIUILIHHE.
PGBYJ'II)TB,TI)I ITOU MOATOTOBKH IHPOSABIIAIOTCA B AKTHBHOCTHU O6yanOHICFOC$I Ha 3aHATUAX U B Ka4C€CTBEC
BBITMIOJTHEHHBIX MTPAKTUYECKHUX 3aJaHUI U Jpyrux GOopM TEKYIIEero KOHTPOJIS.

B mpouecce camocTosiTensHOW pabOTBl PEKOMEHIYeTCsl MpOopadOTKa MaTepUaoB JIEKIHHA I10
KKJ0W MPONICHHON TeMe, a TakKe M3y4YeHHE OCHOBHOHM y4eOHOUW M CHpaBOYHO-OHOIHOrpaduyecKoit
JUTEPATyPBI, IPEACTABICHHON B paserne 6.

Jl7is BBITIOJIHEHUSI CAMOCTOSITENIbHOM pa0OThl NpU HU3YYEHUH AUCUUIUIMHBI CTYJIEHTBI MOTYT
WCIIOJIb30BATh CIICIIMATM3NPOBAHHEIC ayIuTOpuu (cM. Tadir. 9.1), 000pyaI0oBaHHE KOTOPBIX 00ECIIeYMBACT
noctyn yepe3 «HTepHET» K AJIEKTPOHHONH HHQPOPMAIIMOHHO-00pa30BaTENbHON Cpefie WHCTUTYTa H
AJIEKTPOHHON OHMONMOTEYHOM CHCTEeMe, T/€ pacloyiaralorcsi ydeOHble U y4eOHO-METOIUYecKue
MaTepHabl, KOTOPbIE MOTYT OBITh UCIIOIB30BAHBI JIJIsl CAMOCTOATEIHHON PaOOTHI.

Jyist o0ydaromuxcst Mo 3a04Hoi (hopMe 00yUeHHUsI CaMOCTOSITeNIbHAsT padoTa SBJISETCSI OCHOBHBIM
BUJIOM y4€OHOM eI TeIbHOCTH.

10.5 MeToaunyeckune ykasaHusi Ans BbIMNOJIHEHUA KOHTPONIbHOW PaboTbl

BoinonHeHne KOHTPOJIbHOM paboThl CIOCOOCTBYET JIydlleMy OCBOCHHUIO OO0YyYaroUIMMHCS
yuyeOHOro Mmarepuaiga, (QOpMHUPYeT NpPAKTUYECKMH OMNBIT M YMEHHUS MO0 M3Yy4aeMOH JUCIUIUIHHE,
croco6cTByeT (HOpMHUPOBAHHIO y OOYHYaIOIIMXCSI TOTOBHOCTH K CaMOCTOSITENIbHOM Mpo¢ecCHOHaIbHON
JeSITeIbHOCTH, SIBJISIETCS 3TAIIOM K BBIITOJHEHHIO BBITYCKHOW KBaTHM(PHUKAIIMOHHOMN paboThI

[IpuBonsATCs MeTOIMYECKHE YyKa3aHUS [UId CTYACHTOB IO BBIIOJHEHUI0O U O(OPMIICHHUIO
KOHTPOJILHOM paboTHI.
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10.6 MeToauyeckue ykasaHusi no o6ecrneyeHuno o6pasoBaTesibHOro
npouecca

1. Meroguueckue pEeKOMEHAAMH IO OPTaHW3allid ayJIuTOpHOW paldoThl. [lpuHATEI Y4eOHO-
MeronndeckuM coetoM HI'TY um. P.E. Anekceesa, npotokon Ne 2 ot 22 anpens 2013 1. DnekTpoHHBII
aapec:https://www.nntu.ru/frontend/web/ngtu/tiles/org_structura/upravleniya/umu/docs/metod docs ngtu
/metod_rekom_auditorii.PDF.

2. Meroandeckne peKOMEHAANNHU 110 OPTaHM3alui M TUIAHKPOBAHUIO CaMOCTOATEIBHON paboThI
CTyIeHTOB Mo muciumuinHe. [Ipunsatel YueOHo-MeTonuyeckum coBetomM HI'TY um. P.E. Anekceesa,
IIPOTOKOJI Ne 2 oT 22 anpers 2013 r. DNEeKTPOHHBIH ajapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod _docs_ngtu/meto
d_rekom_srs.PDF.

3. Yuebnoe nocobue «lIpoBeneHue 3aHATUN C MPUMEHEHUEM MHTEPAKTUBHBIX ()OPM M METOJIOB
o0Oy4deHus», EpmakoBa T.1., NBamkux ET., 2013 T. 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. YuebHoe nocobue «OpraHuszaius ayJIuTOpHOH paboThl B 00pa30BaTENIbHBIX OpraHU3alMAX
BbIcIiero  oOpaszoBanusi», WMBamkun E.I'., XXykxosa JLIL., 2014 1. DnexTpoHHBIH ajapec:
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 ¥ U3MeHeHusl B paboueii mporpamMMe QU CIUIINHBI
Ha 20 /120 y4. I.

YTBEPXJAIO:
JIMpEKTOp UHCTUTYTA:

I'nedos B.B.

« » 20 T.

B pabouyto mporpaMMmy BHOCATCS CEIYIONINE U3MEHEHUS:

1)

2)
WJIU JIEJIAeTCsI OTMETKA O HEIEIecO00pa3sHOCTH BHECEHUS KaKUX-TMO0 N3MEHECHHUI Ha JTaHHBIN Y4eOHBIN
roj
Pabouas nporpamMma nepecMoTpeHa Ha 3acejaHuu Kadeapbl, TPOTOKOI OT Ne
3aBeayronuit kadeapoit
(noonucy) (DPHO)
VYreepxaeno YMK AIIN HI'TY, npotokosn ot No
3am. qupekropa o YP [ypeirun A.1O.
(noonucs)
CornacoBaHo:
Havanpuuk YO MensaukoBa O.10.
(noonucs)
(6 cnyuae, eciu U3MeHeHUsl KACAIOMCsL IUmepamypbol).
3aBeyromiast OTIeI0M OMOITUOTEKH Crapoctnaa O.H.
(noonucs)

12



		2025-10-27T14:33:35+0300
	Глебов Владимир Владимирович




