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Pabouast mporpamma cocrabniena Ha ocHoBanun GI'OC BO u ydeOHOTrO miaHa HarpaBiIeHUs

noAroToBkH (cnenuanbHocTH) 15.03.01 MammHocTpoeHue
(k00 u naumenosanue nanpasienus nod2omosxu, cneyuarsnocmu 6 coomseememesuu ¢ @IOC BIIO/DI'OC BO)

PeunensupoBanue padoueii mporpaMmMbl JUCUMILIUHbI:

OtcyTcTBYET

VYuebnas (pabouas) mporpamma o;100peHa Ha 3aceganuu kadenpsl «Boiciias MaTeMaTuka u
MareMaTtuieckoe oopazoBanuey (mpotokoi 3acenanust Ne 1 ot 30.08. 2018r.).

Penensent
(OoadcHoCmb, yueHoe 386aHue, cmenety) (noonucs) (U.0. Damunus)
« _» 20 T

Cpok aeiicTBusi padoueii nporpaMMbl TMCHUILTHHBI 10 «30» aBrycra 2024r.

Nudopmanus 06 akryanuzanuu padouyeil nporpaMmMbl JMCHHUIIIMHbBI:

[Tporokoi 3acenanus kageapbl No  OT «__ » 20 T

IIpoTtokoun 3acenanus kapeapsl No 0T «_ » 20 1.

ITpoTtokomn 3acenanus kagenpsl No 0T «_ » 20 T

[Tpotokon 3acenanus kadeapsl Ne  oT «_ » 20 T
COI'JTACOBAHO

3aBenyromuii kageapoit «Capka, o0paboTKka MaTEepUaIoOB JTABJICHUEM U POJCTBEH-
HBIC MPOIIECChD

(s8vinyckarowell HanpagieHue (CneyuaibHOCmy))

« » 20 T B.B. EnsnioB
(noonucs) (1.0. @amunus)
YTBEPX/JAIO
3aBenyromuii kadheapoi «Beiciasi MaTeMaTHKa M MaTEMATHYECKOEe 00Pa3OBaAHUE)
(pazpabomasuieti PI1]])
« _» 20 1. P.A. Y1eeBa
(noonucsw) (M.0. @amunus)



AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)

b1.5.06.03 Beiciiast MaTeMaTnka 3
(MHIOEKC ¥ HaNMEHOBaHWE TUCIMILTHHEI (y9eOHOTO Kypca))

1. Ilesan W 3a7a4¥ U3yYeHHUs] AUCHUIIMHBI (Y4eOHOTO0 Kypca)

Ileab — MOATOTOBKA CIICIIUAIMCTOB, CIIOCOOHBIX: KOJWYECTBEHHO OIICHHBATH
CUTyaIli1, BOZHUKAIOIIUE B Mpoliecce MpodheCCUOHATBHON MeATeIbHOCTH; (PopMyIIu-
pOBaTh MaTeMaTUYECKHE MOJICIM TEXHOJIOTHYECKHX IPOIIECCOB M HAXOJIUTh UX pe-
IICHUS aHATUTHYECKUMH METOJIaMHU WJIM Ha OCHOBE BBIYMCIIMTEIIBHOTO IKCIIEPUMEH-
Ta; MPOBOJAUTH KOJUYECTBEHHOE MPOTHO3UPOBAHUE PE3YIHTATOB ACATEIBHOCTH IS
MOMCKA ONTUMAaJIbHBIX PEIICHUN B CIIOCOO0B UX pPeaIM3alluH.

3apaum:
1. CdopmupoBaTh y cTylaeHTa 0a3y 3HaAHUI MO MaTEMaTUKE, HEOOXOIUMYIO IS
YCBOEHUSI €CTECTBEHHOHAYYHBIX, OOIETEXHUYECKUX M CIEUUATbHBIX JUCUUIUIMH U
JUTSL pelieHus 3a/1a4 B 00JJaCTH TEXHUKH, CBA3aHHOU ¢ MTPO(PECCUOHATIBHOM Chepoid.
2.  HayuuTtsh cTyseHTa MaTeMaTHYECKUM METOJIaM PEIICHHS 3a1a4.
3.  IIpogemoHCTpHpOBaTh CTyACHTaM Ha MPHMEpax HMCIOIb30BAHHE MaTeMaTHUde-
CKHUX MOHSATUM M METOJOB ISl PEIICHMs 3aJay B OOJacTH TEXHHMKH, CBSI3aHHON C
npodeccuei.
4.  Pa3BuBaTh y CTYJCHTOB YMEHHUE CaMOCTOSITEIILHO PACIIUPSTh U yriayOosIsTh Ma-
TEMaTUYECKHUE 3HAHUS.

2. MecTo aucuMiinHbI (YyueoHOro Kypcea) B crpykrype OIIOII BO

Jannast aucrurinHa (y4eOHbIM Kypc) oTHOcUTCS K Bioky 1 «JIMCHUTIITUHBL
(Monynu)» (0a3oBas 4acTh).

JuctuninHbl, ydeOHbIE KypChbl, HA OCBOEHHUU KOTOPBIX Oa3WpyeTcsl aHHas
nucruiuinHa (yueOHbli Kypc) — Boiciias matematuka 1,2.

Jucruminabl, y4eOHbIe KypChl, ISl KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHHUS,
HABBIKH, TTPHOOpETacMble B pe3yJibTaTe M3Y4YCHHS JTaHHOW JUCIMIUIUHBI (y4eOHOTO
Kypca) —MareMaTtuueckue MEeTOAbl B 3aJadax HKCIUIyaTallu aBTOTPAHCHOPTHBIX
CPEICTB, MPOPECCUOHANIbHBIE AUCIIUIIUHBI.



3. [lmanupyemble pe3yjbTaThbl 00y4eHHsl M0 JUCHHUILIUHE (Y4eOHOMY KYyp-
Cy), COOTHECEHHbIe ¢ MJIAHMPYEMbIMH pe3yJbTATAMH OCBOEHHS 00pa30oBaTe/ib-

HOW MPOrpaMMbI

®opmMmupyemble U KOH-
TpoJIMpyeMble KOMIIeTeH-

IInanupyemsle pe3yjbTaThbl 00y4eHHS

M
OIIK-1(ymeHHne WHCIOIB30- | 3HATH:
BaTh OCHOBHBIE 3aKOHBI | 1. MeTonbl M IpUEMBI KOTMYECTBEHHOHN HH(pOpMAIINH;

€CTECTBEHHOHAYYHBIX JIHC-
LUIUIMH B TPO(eCcCHOHANb-
HOU JIeSITeIBHOCTH, IpUMe-

2. OCHOBHBIC MOHATHS M METOJIbI JIMHEHHOW anreOphl, aHaTIUTHYe-
CKo#l reomerpuu, MU GEepPEHINATHLHOTO U UHTETPATBLHOTO HUCYHCIIe-
HUS

HATh MCETOAbBlI MaTCMaTHU4cC-
CKOTr0 aHalu3a W MOJEINH-
POBaHHS, TEOPETUICCKOTO U
IKCIIEPUMEHTAIBHOTO  HC-
CIICTOBAHMSI)

YMmerh:

1. PGHIaTB THUIIOBBIC MATCMATHUUYCCKHUEC 3a1a4Yn

2. Mcnonp30BaTh MAaTEMAaTUYECKYI0 CUMBOJIHUKY ISl BBIPOKEHUS KO-
JIMYCCTBCHHBIX 1 KAYCCTBCHHBIX OTHOHIGHI/Ifl O6’I)GKTOB.

3. HpI/IMeHSITI) METOABI MATEMATHUYCCKOI'O aHaJInu3a aJId pCHIeHI/Iﬂ
WH)KCHEPHBIX 3a/1a4

Baanern:

1. Merogamu MaTeMaTHYECKOTO ONMCAHMS THUIIOBBIX 3a7ad U MHTEP-
MpeTaluy MOy4eHHOTO pe3ylibTaTa

2. Criocobamu HarJISITHOTO TPaPUIECKOTO MPEIACTABICHUS PE3yJIbTa-
TOB MCCIIEIOBAHUS;

3. HaBblkamMu mnpUMEHEHHS COBPEMEHHOTO MAaTEeMaTHYeCKOrO HH-
CTpyMEHTapusl AJIs PEelIeHUs] MaTeMaTUYECKUX 3a/1a4

4. MaTteMaTH4ecKkoil JIOTUKOH, HeoOXOaMMOH aist (OpPMHPOBAHUS
CYXJIEHHUH 110 COOTBETCTBYIOIIUM NPO(ecCHOHATBHBIM MpodiieMam

TemaTnuyeckoe coaep:kaHue JUCUUILIMHBI (Y4eOHOr0 Kypca)

Pa3znes, moayJib

Ioxpasznen, Tema

Mogyns 1.
HuddepenunanbHble ypaBHe-
HUS TIEPBOTO TIOPSIIKA

1.1. ludpdepenunanbable ypaBHEHHUS IEPBOTO MOPSAKA C pasjie-
JIAIOIUMUCS ICPEMCHHBIMUA

1.2. JIuneitabie quddepeHranbHble ypaBHEHHS IEPBOTO MOPSIKA

Mogyns 2.
HuddepennunanbHble ypaBHe-
HUS BTOPOTO MOPSIKA

2.1. luddepeHnnanbrbple ypaBHEHUSI BTOPOTO MOPSIKa

Mogyns 3.
Kpatnbie unTerpansl. Yacts 1

3.1. KpaTHble HHTErpasbl.

3.2. Beruncnenue TBOWHBIX HHTETPAJIOB B IIPSIMOYTOJILHOM CH-
CTEME KOOpJIMHAT.

Monyis 4.
Kpatnsie unterpainsl. Yacts 2

4.1 Beruncienre NBOWHBIX HHTETPAIOB MOJISPHONU CHCTEMBI KOOP-
JIMHAT.

4.2. TpunoxeHus IBOWHBIX HHTETPAJIOB B MEXaHUKE.

Monyis 5.
KommuiekcHble uncna u GpyHK-
[IMY KOMILUIEKCHOTO TTIepEMEH-

HOTO

5.1. KommiekcHble Yuclia B TPUTOHOMETPHYECKON U TTOKa3aTellb-
HOM opmax.

5.2. BOSBC}IGHI/IG B CTCIICHDb U U3BJICYCHNUE KOPHSA KOMIIJICKCHBIX
YMCCJI, 3aJaHHBIX B TpHFOHOMGTquCCKOﬁ (bOpMe.




Paznes, moayJib

Hoapaszaen, Tema

5.3. OyHKIMU KOMIIIEKCHOTO TTEPEMEHHOTO

5.4. Jlorapudmuyeckas GyHKIMS KOMIUIEKCHOTO IEPEMEHHOTO.

5.5. luddepennupopanune GyHKIIMA KOMIUIEKCHOTO TIEPEMEHHO-
ro.

OO0mas Tpy10eMKOCTh TUCHHUILIMHBI (YdeOHoro kypca) — 6 3ET.




4, CprKTypa 1 COACPKAaHUC TUCHHUIIJINHBI (y‘l@ﬁHOFO Kypca) «BpIcasi MaTeMaTHKa 3»
(HaMMeHOBaHKE TUCLIUILIMHEI (yueOHOTo Kypca))

Kypc n3yuenus Bropou

Ioapasaen, Tema Buanbl yue6Hoii padoThl Heo6xonumeie Dopmbl Pexo-
KonrakTHast paﬁoTa CamocTosiTeJIbHAsE paﬁoTa MaTepHuaJbHO- TEKylero KoH- MEH-
(B yacax) TeXHHYECKHe TPOJIsA aye-
BCEro = @DopMbl NPOBEEHUS (hopmbl opranuzanuun pecypent (HanMeHOBaHNe Mast
Paznen E JIeKIMii, 1adopaTop- CaMOCTOSATEIbHOM OLEHOYHOTO JaTe-
> 2|z E HBIX, IPAKTHYECKHX % padoThbI cpeacrsa) parypa
Moy iz E] g £2 | sausrwii, meronsi oby- | S No)
Z H- E) YeHHsl, peajn3yioumme =
3 2 & = @
= g E_ = NMpUMEHsIEMYI0 06pa3o-
= E g BaTeJIbHYI0 TEXHOJI0-
= THIO
1.1. Tuddepenumansubie 15 N3yuenue Buaeo
YpaBHEHUA IEPBOT'O MMOPAAKaA JIEKIUU 10 UTOraM
Monyas 1. C pa3AEeNAIOIMMUCS IEpe- BeOUHApa, MATEPH-
I[H(l)d)epeﬂuna.ﬂbﬂme MCHHBIMH 4 4 8 aja dJIEKTPOHHOI'O
YPaBHEHUsI NEPBOTO N0~ | 1 D JIyneiinpie nuddepen- 15 | yueGunxa, otseter
SIIKA
psaa [MalIbHbIE YPABHEHUS TIEP- BeGinap Ha ori- Ha BOIIPOCHI ISl
BOT'O MOPAJIKA N CaMOKOHTPOJIS K
JaWH-TIIOIIAIKE,
71 HCKVCCHS B 4aTe 1 temaM. CamocTos-
1. Tupdepenunanshbie FHCKY TETHHOE BBIMOJTHE-
Mogayas 2. YPaBHEHUSI BTOPOTO MOPSAJIKA Be6I/IHapa. 15 He 3aaHHit, PO Brinonnenue
JinddepeHuunaabHble Ayano/Buzeonek ’ 3amanuii 1-6
(bep 2 2 4 A A BepseMbIX Bpyd- | LMS-cucrema !
YPaBHEHUsI BTOPOTO Mo- AU DJIEKTPOHHO- K TeMaM,
HYI0, KOHTPOJIb Ha OCHOBE
psiaka ro yueOHHKa C peuieHue
. cmennl IP-aapecos, | Moodle, xom-
KOHCYIIbTAICH JlaJieHHAas ayTeH MBIOTED, JTHOO0 MPOMENY- 1-4
Moay.s 3. 3.1. KpaTHble MHTETpABI. npernonaBaTens 15 YTH(bHKauH;; " l'IJ'IaHI_Hgl,“ e | Toumbix Te-
KpaTtHble uHTErpaJIbI. 3.2. BrruncneHue qBOMHBIX Ha opyMe. 15 S acr[I:) caia T(I,)OH CTOB, UTOTO-
Yacrs 1 UHTErpajioB B IPSIMOYTOJIb- TIpaKTHKYM C 3HaBaHI/I$II) . p : BOIO TECTA
HOM CHCTEME KOOP/IMHAT. TpUMeHEeHEM R Hllle’ﬁ 10 KypCy
2 2 4 JUCTAHITMOHHBIX 15 Y
YCIIEBaEMOCTH TIPH
00pa3oBaTeIbHBIX Homomu BPC
TEXHOJIOTH. N n
15 peiitunra. Peme-
HHE3aJaHUM MPo-
MEXYTOUHBIX Te-
Monyas 4. 4.1BbrunciieHre IBOWHBIX 15 CTOB K TEMaM H
KpaTHble HHTErpajibl. | UHTErPAJIOB MOJAPHON CH- UTOTOBOr'O TCCTA
Yacte 2 CTEMBbI KOOPAUHAT. 110 Kypcy.




4.2. IlpunoxxeHus JBOWHBIX
HUHTETPaJIOB B MEXaHHKE.

Moayas5.
KoMmniekcHble uncja u
(pyHKIMH KOMILIEKCHOI 0
nepeMeHHOro

5.1. KoMIieKkcHEBIE YnCia B
TPUTOHOMETPUYECKON U TIO-
Ka3aTelnbHOU (hopMax.

5.2. Bo3Benenue B
CTEMeHb U U3BJICYCHUE KOP-
HSI KOMILIEKCHBIX YHCEL, 3a-
JAHHBIX B TPUTOHOMETpHYE-
CKOH (opme.

5.3. OyHKIIMH KOM-
IUICKCHOTO TIEPEMEHHOT0

5.4. Jlorapudmuye-
cKast QYHKIHS KOMIUICKCHO-
IO IEPEMEHHOT0.

5.5. Tuddepenuupo-
BaHue (QYHKIIUH KOMILICKC-
HOT'O TIEPEMEHHOTO.

15

15

15

15

18

KonTpoas

Hroro:

12 |

| 12 | 24 |

216

183




5. Kpl/ITele/l N HOPMBI TEKYIIET0 KOHTPOJIA U HpOMe)l(yTO‘IHOﬁ aTrecranmumn

DOpMBI TEKYIIETO KOHTPOJIS

VYcnoBus fomycka

Kpurepuu 1 HOpMbI OLICHKH

W3yueHne wmarepuaiga dIieK-
TPOHHOTO Yy4YEOHHMKA, OTBETHI
Ha  BONPOCHl JJISI  Camo-
koHTposst kK Teme 1.1 Jludde-
PCHIIMAIBHBIC YPAaBHEHHS TEp-
BOTO TIOPSIZIKA C pa3AessIonIn-
MUCSI IEPEMEHHBIMH.

Honyckarorcs Bce

6 0aJuIoB- 3a NMPaBUIILHOBHINIOJHEHHBIE Bee 10 3amanuii Tecta

5 GayioB - 3a MPaBWIIbHBIC BRITIOMHEHHBICOT 8 10 9 u3 10 3amanuii Tecra
4 Gainna- 3a IpaBUJIbHBIC BBHITTOTHEHHBIC 6-7 U3 10 3amanuii Tecta

3 Gana- 3a mpaBWJIbHBIE BRIMOTHEHHBIE 5 3 10 3amanuii Tecta

2 Oamta- 3a mpaBWJIbHBIC BBITIOJIHEHHBIC 3-4 n3 10 3agaHuii Tecta

1 Gayut- 3a mpaBuUIIbHBIC BhITIOJIHEHHBIE ] -2 13 10 3amanuii Tecta

(0 6ayI0B - BCE 3a/IaHMS TECTA BBITOJIHEHBI HEBEPHO.

BrinosnineHue 3amaHusi, npoBe-
pAEMOro aBTOMATUYECKH, K
teme 1.1. luddepenumansusie
YpaBHEHUs MEPBOro NOpsIKa C
Pa3lENAIOIMUMHUCT  IIEPEMEH-
HBIMHU.

Jomnyckarorcs Bce

3 bayia — 3a IPABWIILHO BBITTOJIHEHHBIC Bee 25 3alaHUl TecTa;

2 Oata — 3a MpaBUJILHO BBINIOJHEHHBIE 16 u3 25 3a1aHuil TecTa;
1 Gayn — 3a mpaBWIIbHO BBINIOJIHEHHBIE 8 U3 25 3a1aHuil TecTa;

0 6a/mI0B — MPaBUIIBLHO BBIITOJIHEHO MEHEE 8 3a/laHUi

Brimonnenue 3amanus 1, mpo-
BEPSIEMOIO BPYYHYIO, K TEMeE
1.2. HuddepenunanbHbie
yYpaBHEHMs [IEPBOTO MOPSIKA

Jomnyckarorcs Bce

3 Gamta — 3a MpeaoCTaBICHHOE MOJHOE W 0OOCHOBAaHHOE pEIIeHHUE 3a/1a4 ¢ MPUBEACHHBIMU (GOp-
MyJaMH1 Ui pacyéra;

2 Gayuta — Ipy HAJIMYUH HEJTOYETOB B PEHICHUH (OTCYTCTBUH (POPMYT M TPOMEXYTOUHBIX BBIUMC-
TeHui);

1 Gaymt — nMpu HATMYMH NPAaBUIIBHOTO OTBETA U OTCYTCTBHUHU PEIICHUS 33/1a4;

0 6ayI0B — IpU OTCYTCTBUH PELICHHUSI

Beimonnenue 3amanus 2, mpo-
BEPSIEMOro BPYYHYIO, K TeMe
1.2. HuddepenunanpHbie
yYpaBHEHMs [IEPBOT0 MOPsIKa

Jomnyckarores Bce

3 Gayna — 3a MpeAOCTaBICHHOE MOJIHOE U 0OOCHOBAHHOE pEIIeHHE 33a]a4 ¢ MPUBEAEHHBIMU (op-
MyJaMH1 Ui pacyéra;

2 Gayuta — Ipy HAJTMYUH HETOYETOB B pelIeHUH (OTCYTCTBHH (HOPMYIT U TPOMEKYTOUHBIX BBIUUC-
TeHui);

1 Gayut — mpu HATMYMH PABUIIBHOTO OTBETA U OTCYTCTBHH PEUICHHUS 3a7ad;

0 6ayI0B — IpU OTCYTCTBUH PELICHHUS

N3yuenue wmarepuana diek-
TPOHHOTO y4e€OHWKA, OTBETHI
Ha BOMNPOCHI Uil  CaMo-
KoHTposia K Teme 2. Judde-
peHIMaIbHbIE YPABHEHUS! BTO-
poro nopsijika.

Jomyckatrorcs Bce

6 6aJyioB - 3a MPaBUIILHO BBITIONHEHHBIE Bee 10 3amanuii Tecta

5 GajuioB - 3a TIpaBUJIbHBIC BRIMTOTHEHHBIE 8 U3 10 3amanuii Tecta
4 Gana- 3a MpaBUIIbHBIEC BEITIOTHEHHBIE 6 U3 10 3amanuii Tecta

3 Gayuta- 3a mpaBWIbHBIE BhIOJMHEHHBIE 5 n3 10 3amanuii Tecta

2 Ganna- 3a nmpaBUJIbHBIC BeIMOTHEHHBIE 3 3 10 3amanuii Tecta

1 Gann- 3a mpaBuiIbHBIC BeIMoaHeHHOE | u3 10 3amanuii Tecra




BrinosineHue 3ampaHusi, npoBe-
psAEMOro aBTOMATUYECKH, K
teme 2. Juddepennmansasie
YpaBHEHUsI BTOPOrO NOPSJIKA.

Jomnyckarorcs Bce

3 Oayia — 3a IPABHUIILHO BBITIOJIHEHHBIC BCe 25 3ajaHul TecTa;

2 Gata — 3a MpaBWJIBLHO BBITIOJHEHHBIE 16 u3 25 3agaHuii TecTa;
1 Gann — 3a MpaBUIBLHO BBHIMIOJHEHHBIE § U3 25 3ajaHUl TecTa;

0 6ay10B — MPaBUJILHO BBIMTOJIHEHO MEHEE 8 3a/IaHUi

Breimonuenue 3amanus 3, mpo-
BEPSAEMOTO BpPYYHYIO, K TeMe
2. uddepennmanbabie ypas-
HEHUS BTOPOTO TOPSJIKA.

Jomnyckarorcs Bce

3 Gamia — 3a MpeaoCTaBIEHHOE MOJHOE U 0OOCHOBAaHHOE pEIIeHHE 33]a4 ¢ MPUBEAEHHBIMU (Op-
MYJIaMH JUIs pacuéra;

2 Gajuia — Ipu HAJIMYUH HEJTOYETOB B pelICHUH (OTCYTCTBHH (HOPMYIT U MPOMEKYTOUHBIX BBIUUC-
JIEHUN);

1 Gamn — npu HANWYMK TPABUIBHOTO OTBETA U OTCYTCTBHHU PELICHHUS 3ajay;

0 6aJ1s10B — IPU OTCYTCTBHH PEIICHHUSI

N3yuenne wMarepuana diek-
TPOHHOTO y4YeOHMKA, OTBETHI
Ha BONpPOCHl Il caMo-
KoHTpoJiss kK Teme 3.1. Kpar-
HbI€ HHTETPabl.

Jomnyckarorcs Bce

5 GayuioB - 3a MPaBUJILHO BBINOJHEHHBIE Bce 11 3amanuii Tecta
4 Ganna- 3a IpPaBUIIBHO BBITTOTHEHHBIC 8 U3 11 3amanuii Tecta

3 Gayuia- 3a MpaBUJILHO BBINIOJIHEHHBIE 6 U3 11 3amanuii Tecta

2 Oayta- 3a MpaBWJIBHO BBITIOJIHEHHBIC 4 U3 11 3amanmii Tecta

1 Gasut- 3a mpaBWIBHO BhINIOJIHEHHBIE 2 U3 11 3amanuii Tecta

0 6aym10oB - MeHee 2 MPaBUIIBHO BBHITOJTHEHHBIX 33JJaHUs TECTa.

N3yuenne wMarepuana diek-
TPOHHOTO y4eOHHUKa, OTBETHI
Ha BONpPOCHl Il caMo-
KOHTpoJid K Teme 4.1. Brruuc-
JIEHUE JBOMHBIX MHTErpajioB
NOJIIPHON CHCTEMBI KOOPZHM-
HarT.

Jomnyckarorcs Bce

6 0aJuIoB - 3a MPaBUJILHO BBINOJHEHHBIE Bce 11 3amanuii Tecra

5 6anoB - 3a MpaBUIIbHBIE BhITIONHEHHBIE 9 13 11 3axanuii Tecta
4 Ganna- 3a MpaBWIbHBIC BBITTOTHEHHBIE 7 U3 11 3amanuii Tecta

3 Ganna- 3a mpaBUJIbHBIE BRIMOHEHHBIE 5 3 11 3amanuii Tecta

2 Gamta- 3a mpaBHWJIbHBIC BBITIOJIHEHHBIE 3 U3 11 3amanuii Tecta

1 Gann- 3a mpaBuiIbHBIC BhIMOTHEHHOE | U3 11 3amanuii Tecra

0 GanoB - BCce 3aJJaHMsl TECTA BHINOJIHEHBl HEBEPHO.

Breinonnenue 3amanus 4, npo-
BEPSIEMOTO aBTOMATHYECKHU, K
TeMe 4.1. Brrunciaenne aBou-
HbIX MHTETPAJOB MOJISIPHOU
CHUCTEMBbI KOOpJIMHAT.

Jomyckarorcs Bce

3 Oana — 3a MpaBWIIBHO BBINIOJIHEHHBIE Bee 20 3a1aHuil TecTa;

2 Oamta — 3a MpaBWIBHO BhIMoJHEeHHbIE 13 u3 20 3agaHuii TecTa;
1 Gann — 3a MpaBWIJILHO BBIMIOJIHEHHBIE 6 13 20 3a7aHuii TecTa;

0 6amIoB — MPaBUIILHO BBIMTOJIHEHO MEeHee 6 3aTaHui

BrimonHenue 3amaHusd, mpo-
BEPSAEMOro BPYYHYIO, K TeMe
4.2, TlpunoxeHuss TBOWHBIX
UHTETPaJIOB B MEXaHHKE.

Homnyckatorcs Bce

2 Gayta — 3a MPeIOCTaBICHHOE MOJTHOE M 0OOCHOBAaHHOE pelIeHUE 3a/1a4 ¢ NPUBEAEHHBIMU (Op-
MyJIaMH1 Ui pacyéra;

1 Gay — mpy HAJTMYWHU HETOYETOB B pelIeHUH (OTCYTCTBUU (HOPMYIT M IPOMEKYTOUHBIX BBIYHCIIE-
HUMN);

0 Gay10B — IpU OTCYTCTBUH PEIICHHUS

Brimonnenue 3aganus S, mpo-
BEPSEMOI0 BPYUYHYIO, K TEME

3 Gamia — 3a MpeaoCTaBIEHHOE MOJHOE U 0OOCHOBAaHHOE pelleHHe 3a]ad ¢ MPUBEAEHHBIMU (QOp-
MYyJIaMU I pacy€era;

9




4.2. TlpunoxeHus TBONHBIX
WHTETPAJIOB B MEXaHHUKE.

2 Gayuia — Ipy HAJTMYUHM HEJTOYETOB B peHICHUH (OTCYTCTBHH (HOPMYI U MPOMEKYTOUHBIX BBIUMC-
JICHUN);

1 63,.]1.]1 — [IPpHU HAINYHU I[IPABUIIBHOI'O OTBETA U OTCYTCTBUH PCHICHUS 3a/1a4;

(0 GayUTOB — IPU OTCYTCTBUH PEIICHHSI

N3yuenne wMarepuana diek-
TPOHHOTO Yy4eOHHUKa, OTBETHI
Ha  BONPOCHl I caMo-
KOHTpoJia kK Teme 5. Kowm-
IUIEKCHBIE YHuclia U (PYHKIUH
KOMILJIEKCHOT'O TIEPEMEHHOTI0.

Jomnyckarorcs Bce

5 6ayioB - 3a MPaBWILHBIC BBHITIOJHEHHBIC BCE 5 3aJaHUM TecTa
4 Gainna- 3a IpaBUJIbHBIC BHITTOJTHEHHBIC 4 U3 5 3aaHUI TecTa
3 Gaina- 3a MpaBWJIbHBIE BBITOJIHCHHEIC 3 U3 5 3a/laHUi TecTa
2 Oayta- 3a MpaBWJIbHBIC BHITIOJIHEHHBIC 2 U3 5 3aJaHUI TecTa
1 Gayn- 3a mpaBUIIBHBIC BHIMOTHEHHOE | U3 5 3a1aHmii TecTa

(0 6ayI0B - BCE 3a/IaHMS TECTA BBITOJIHEHBI HEBEPHO.

BrinosnineHue 3amanusi, npoBe-
pAEMOro aBTOMATHUYECKH, K
teme 5. KomIekcHble uncna u
(GYHKIIMM KOMIUIEKCHOTO TIe-
PEMEHHOTO.

Jomnyckarorcs Bce

3 bayiia — 3a MPABWIILHO BBITTOJIHEHHBIC Bee 20 3a1aHui TecTa;

2 Oamta — 3a MpaBWIBLHO BhINoJMHEHHbIE 13 u3 20 3agaHuii TecTa;
1 6ann — 3a mpaBWIIbHO BBINOJIHEHHBIE 6 U3 20 3a1aHuii TecTa;

0 6a/mI0B — MPaBUIIHLHO BBIITOJIHEHO MEHEE 6 3a/laHUi

Brinonnenue 3aganus 6, npo-
BEPSIEMOI0 BPYYHYIO, K TEMeE
5. KommnekcHble uucna u
(GYHKIIMM KOMIUIEKCHOTO TIe-
PEMEHHOTO.

I[OHYCKaI-OTCH BCC

3 Gayuia — 3a MpeaoCTaBIEHHOE MOJHOE U 0OOCHOBAaHHOE pelleHHUe 3a/1au ¢ NpUBEAEHHBIMU (Gop-
MYyJaMU U1 pacy€era;

2 Gajula — Ipy HAJIMYUKM HEAOYETOB B PEHIEHUH (OTCYTCTBUH (HOPMYT U MPOMEXYTOUHBIX BBIUKC-
neHui);

1 6anmn — npu HaNWYMK NPABUIBHOTO OTBETA U OTCYTCTBUHU PELICHUS 3a/a4;

0 Gany10B — IpU OTCYTCTBUH PEIICHHUS

Hrorosoe TCCTUPOBAHHUC

Jomnyckarorcs Bce

40 GamtoB 3a IIpaBUJILHBIC OTBECTHI HAa BCC 3aJlaHUA TCCTA

3aroTHEeHNE aHKEThI

Jonyckarorcs Bce

3 Oana

OTMeTKa 3a dK3aMEH 10 Kypcy (popMHpyeTcs Ha OCHOBE UTOTOBOTO PEHTHHIOBOTO 0ajuia, Mo pe3yJbTaTaM MPOXOXKICHUS CTY-
JIEHTOM JUCIUIUIMHBI B COOTBETCTBUU cO I1IKasoi nepeBoga peHTHHTOBBIX OAJVIOB B TPAIUIIMOHHBIC OICHKHU:

PeiiTuHrossii 0asn TpaauioHHas OICHKA
80-100 OTauyHO
60-79 Xopouio
40-59 Y 10BJIETBOPUTENHHO
0-39 HeynoBieTBOpUTENBEHO
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6. Kpurepun u HOPpMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

Kypcogas pabota (mpoekT) He IpeycCMOTpeHa yIeOHBIM TUTAHOM.

7. IlpuMepHas TeMATHKA KOHTPOJILHOMPAOOThI

=]

H/_H Temsl
1 | Auddepenunanbupie ypaBHEHHS IEPBOTO MOPSIKA C Pa3ACISIOIIMMUCS TEPEMEHHBIMU
2 | Jluneiinble nuddepeHnnaibHbple ypaBHEHUs IEPBOTO NMOPsIKa
3 | duddepennmanpiple ypaBHEHUS] BTOPOTO MOPSIKA
4 | KpaTHble MHTETpaIbl.
5 Beluncienue 1BOMHBIX MHTETPAIOB B IIPSIMOYIOJIbHOM CUCTEME KOOPAMHAT.
6 Beruncnenue 1BOMHBIX HHTETPAIOB B OJIIPHOM CUCTEME KOOPIMHAT.
7 [IpunoskeHus TBOWHBIX HHTETPAJIOB B MEXAHUKE.
8 KoM1uiekcHble 4ynciia B TPUrOHOMETPUYECKOM M TOKa3aTeIbHON (opMax.
9 | Bo3BeneHue B cTeneHb U U3BJICUEHUE KOPHS KOMIICKCHBIX.
10 | ®yHKUMU KOMIUIEKCHOTO IEPEMEHHOTO.
11 | Jlorapudmuueckast pyHKIUS KOMIUIEKCHOTO IIEPEMEHHOT0
12 | JuddepenupoBanue GyHKIIMH KOMILIEKCHOTO
8. Bonpocsl K 3k3aMeHy
Ne Bomnpocsl
n/n
1 | Ilonstue nunTerpanbHoi cymmont pynkuuu f(X,y) 3ajanHoi Ha iByMepHo# obnactu D
2 | JIBoiHOM MHTErpajl ¥ €ero reOMETPUYECKHI CMBICII.
3 | CpoiicTBa ABOHHOrO HHTErpaia
4 | IBykpatHblii uHTerpan. CBoilcTBa IBYKpPaTHBIX HHTEIPAJIOB.
5 | Beluucnenue qBoHHOro HHTErpaja ¢ IOMOIIbIO IBYKPATHOTO.
6 | Beruncienne ABOWHOTO MHTETpaja B MPSIMOYTOIBHOM CHCTEME KOOPIUHAT.
7 | Beluncnenue ABOMHOIO HHTErpajia B MOJSIPHOM CUCTEMe KOOPIMHAT.
8 | Beruncnenwue miomnianeii Iiockux Guryp 1 00beMOB TeJ C TIOMOIIBIO TBOMHOTO MHTETpa-
ja.
9 | Beruncnenne Macchl IJIACTUHKY, KOOPIMHAT IIEHTPA TSHKECTH IIIOCKOH (PUTYPBHI.
10 | IonsiTue MHTErpaIbHOM cyMMoi (yHKIMH f(X,Y,Z) 3a1aHHON HA TPEXMEPHOU 00JIACTH
11 | TpoitHo# MHTErpall, CBONCTBA TPOMHBIX HHTETPAJIOB.
12 | TpoiiHOl MHTErpas ¥ €r0 (HU3NIESCKHIA CMBICIL.
13 | Tpexkpatnblii uTerpan. CBoiicTBa TpeXKpaTHOIO MHTErpaa.
14 | CBsi3b TPOMHOTO U TPEXKPATHOT'O MHTETpaJIa.
15 | BeluncieHnue TpoHHOro HHTErpaja B MPSIMOYTOJIbHOM cUCTeMe KOOpIMHAT.
16 | BoluncieHnue TpoHOro HHTErpaja B HMJIMHAPUYECKUX KOOPAMHATAX.
17 | Beruncnenue TpoWHOTO MHTErpasia B ChepruIeCcKrX KOOPAUHATAX.
18 | Boruncnenue o6beMa Teja ¢ IOMOIILI0 TPOWHOTO HHTErpaja
19 | BeunciaeHre Macchl Tena ¢ TOMOIIBIO TPOMHOTO HHTETpaa
20 | BoluncieHue KOOpIAMHAT [IEHTPa MAacC ¢ MOMOIIBIO TPOMHOI0 MHTErpasa
21 | KpuBonuHEHbIE HHTETPAJIBI, IX CBOWCTBA W BBIYMCIICHHE.
22 | ®opmyna ['puna.
23 | 'eomeTpuyecKkue NpUII0KEeHUsI KPUBOJIMHEHHBIX HHTETPAJIOB.
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PusnyecKue NpUII0KEHUS] KPUBOIMHENHBIX HHTEIPAJIOB.

25 | IloBepXHOCTHBIC MHTETPAJIBI, IX CBOWCTBA.

26 | I'eoMeTpuyecKre NpUIIOKEHUSI TOBEPXHOCTHBIX MHTETPAJIOB.

27 | dusnyeckue NPUI0KEHUS IOBEPXHOCTHBIX HHTETPAJIOB.

28 | ®opmyasl Ctokca u OcTporpaackoro

29 | IIoTOK BEKTOPHOIO I10JIsl Yepe3 NOBEPXHOCTb.

30 | JIuBepreHuus mojis u ee GU3NIECKHil CMBICI.

31 | IlupKyJsimysi BEKTOPHOTO IMOJIS

32 | Potop nous u ero Gu3n4ecKuii CMBICII.

33 | Omeparop I'ammiibToHa.

34 | Yucnosoii psaa. [Ipumep. Cymma psina.

35 | Cxopsimmecs U pacXoAsIIHecs Psibl.

36 | beckoHeuHas TeOMETPHYECKAs POTPECCHSI U €€ CyMMa

37 | HeoOxoaumblil Ipu3HaK CXOAMMOCTH YMCIOBOIo psja. Ero ncnosibs3oBanue aias uccieno-
BaHUS CXOJIMMOCTH Psijia

38 | JloctaTo4yHble NPU3HAKU CXOJUMOCTH DPSJIOB C MOJOXKHUTEIbHBIMU W€HAMHU (CpaBHEHMUS,
Jlanambepa, paguKaibHbld, THTETPAJIbHBIN).

39 | 3nakouepenyromuecs psansl. Teopema JleitOHua u e€ MCMonb30BaHUE AJIS MPUOTUKEH-
HBIX BBIYHMCIICHUN CYMMBI psija.

40 | 3HakonepeMeHHbIe psiibl. JlocTaTOYHbIE IPU3HAKU CXOJIUMOCTH.

41 | AGcomoTHAs M YCIOBHAs! CXOJIUMOCT.

42 | OyHKuoHaNbHBIN psia. O6IacTh CXOAUMOCTH psfa.

43 | CpoiicTBa MaXOPUPYEMBIX PSJIOB

44 | CrenenHoil psn. HTepBan cXOAMMOCTH CTENEHHOIO Psiia, paJuyc CXOAUMOCTH, KaK €ro
HAWUTH.

45 | CBoiicTBa CTEICHHBIX PSI/IOB.

46 | Pans1 Teiinopa.

47 | PanpiMaxksiopeHa.

48 | PaznoxeHue GyHKuui: cos(X) B psa MakTopeHa.

49 | Paznoxenue GpyHKuui: sin(x) B psaa Makropena.

50 | Pasnoxxenue GyHKIMN: exp(X) B psaq MakTopeHa.

51 | Paznoxenue Gpynkumii: In(1+x), B psg MakTopeHa.

52 | Vicrionib30BaHME PsIIOB LIS BEIYUCIICHUH MPHOIMKSHHBIX 3HAYCHUH (YHKITHIA.

53 | Mcnonb3oBaHue PsIOB JUIS BBIUMCIEHUI ONpeeIeHHbIX UHTErPAJIOB C 33JJaHHOH TOYHO-
CTBIO.

54 | 'apMoHMYecKHe KOJeOaHUs U €ro XapaKTepPUCTHKHU: aMIUIUTY/Aa, YacToTa, HayajabHas ¢a-
3a.

55 | Tpuronomerpuueckuit psa. Koadduunents: ypre.

56 | Psan @ypbe ans GyHKUIMHE ¢ epruoioM 2pi.

57 | YcnoBue cxoaumoctu paga Oypbe kK pyHKIMH.

58 | Paznoxxenue B psii Pypbe UETHBIX U HEUETHBIX NEPUOTUUECKUX (PYHKIIHH.

59 | Koadbdurmmentsr Oypoe, psin Pypbe mns ynkiwmii ¢ nepuogom T.

60 | Pasnoxxenue B psii Pypbe HENMEPHOAMUECKUX (YHKIIHH.

9. ®oHI OLEHOYHBIX CPEACTB JISl NMPOBEACHUS NMPOMEKYTOYHOU aTTe-

CTAIUM 00YYAIOIUXCS M0 JUCHUIIINHE
9.1. ITacnopTt ¢oHIa OLIEHOUYHBIX CPEICTB

‘.N't_’

KonTposmpyemblie pa3aesibl ‘ Kon xonTposmpye- HanmeHnoBanue
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n/n (TeMbl) TUCHMTLITHHBI MO KOMITeTEHIIU U OLICHOYHOI0 CPeACTBA
(nJm ee 4acTH)

1 3amanue 1, npoBepsemoe
Moys 1. BpyuHyl0. TecTupoBaHue
JuddepeHinanbHbie ypaBHSHHUS IEp- OIIK-1 on-line(mpomMexyTOYHBI#
BOTO OpAAKa TECT, ATOrOBOE TECTUPOBA-
HUE)
2 3amanue 2, mpoBepseMoe
Monyms 2. BpyuHy!0. TectupoBanue
JuddepeHimansHbie ypaBHSHUS BTO- OIIK-1 on-line(mpomMexyToUYHbII
poro nop:Anka TECT, UTOIOBOE TECTUPOBA-
HUE)
3 3aganue 3, mpoBepsieMoe
BpyuHyI0. TecTupoBaHue
Monyns 3. . o
OIIK-1 on-line(mpomexxyTouHbIit

Kparnbie unrerpansl. Yacts 1
TECT, HTOTOBOE TECTUPOBA-

HUE)

4 3amanue 4, mpoBepseMoe
BpyuHyt0. TecTupoBaHue

Moy 4. OIlK-1 on-line(mpoMesxyTouHbI#
Kpatnbie unterpansl. YacTs 2
TECT, UTOTOBOE TECTUPOBA-

HUE)

3) 3amanue 5, mpoBepseMoe
Monys 5. BpyuHy0. TectupoBanue
KommiekcHble uricna u GpyHkuuu OIIK-1 on-line (mpomexyTouHbIi
KOMITJICKCHOT'O ITIEPEMECHHOTO TECT, UTOIOBOE TECTUPOBA-
HUE)

6 3ananue 6, mpoBepseMoe
BpyuHyto. TecTupoBanue
Mozyns 4. OIIK-1 on-line (mpomexyTOYHBbI#

Kpatnsie unterpasnsl. Yactp 2
TECT, UTOIOBOE TECTUPOBA-

HUE)

9.2. TunoBbie KOHTPOJIbHBIE 3aJAHUA WIH HHbIE MATEPHAJIbI, HCO0OX0AUMBbIE
JJIS OLlEHKH 3HAHUI, YMEHUI, HABBIKOB M (UJIM) ONBITA 1eSITeJIbHOCTH, Xa-
PaKTepU3yIINX 3Tanbl (JOPMUPOBAHNUS KOMIIETEHIMH B POLecce 0CBOCHMS
0o0pa3oBaTeJIbHOM NMPOTrPaAMMBbI

9.2.1. KommJiekT 3a1aHMii, MPOBEpPsAeMbIX BPYYHYI0

IIpakTuueckoe 3aganue Ne 1

Tema 1. Tuddepennnansubie ypaBHEHUS IEPBOTO MOPSIKA
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Howmep BapuanTa 3a1anusi OnpeessieTcs C MOMOIIBIO TaOIUIIBI TIO TIEPBOI OYKBE
dbamMuIu CTyeHTA.
Br160op BapuaHTa 3a/1aHUs

B Ba A, ®, B, M’ B’ r, H’ q’ E, H, >I<, O, H’ K’ T, H’
YKBA X 10 |9 |C 3 I |1 P
Ne 1 2 3 |4 |5 7 8 |9 10

Bap.

3amanue 1. Pemure 3amaun.

PexomeH1alinu 1o BRIMOTHEHUIO 3a1a4u 1
1. U3yuuth TeopeTnueckuii Matepuai no teme «JuddepeHimanbabie ypaBHEHUS
MIEPBOIO MOPSJIKA C Pa3ACIAIOMNMUCS IEPEMEHHBIMMIY.
2. Haiitu o61iee pemenue nuddepeHimaibHOro ypaBHEeHUs IEPBOTO OPSIKA.

3. [loacraBuTk B oO111ee penienue qudpepeHnanbHOT0 ypaBHEHHS IEPBOTO MO-
psAIKa 3a/1aHHbIC HAYAJIbHBIC YCIIOBHUS, BHIPA3UB 3aTEM KOHCTAHTY.
4. TlomyuuTh yacTHOE perieHue nudpepeHInaIbHOT0 YpaBHEHUS IEPBOTO TOPSII-

Ka.

3agauva 1. lansl nuddepeHnmanbabie YypaBHEHUS MIEPBOro MOPsJIKa C pa3aeisio-
IIUMUCS TIEPEMEHHBIMU U UX HavyajbHbIE yciioBUs. HaliTu o01ue pemeHus: 3Tux

YPaBHEHUU M ONPEAECITUTh YaCTHBIEC PEIICHHUS.

Howmep F(xy,y)=0 Havanbnoe F(x,y,y)=0 HauansHoe
BapHaHTa s yCJIOBHE YCIIOBHE
L a) ¥~ =0 y(0)=1 6)rdly=y=0 [ Y0)-1
2 a) y —yx®=0 y(0)=1 6)(w/l+x2 )y'—y=0 y(0)=1
r_ _ B 0) x=0,y=0
’ )Y =0 ¥0)=1 y'—(y+1(x+1)=0
4 a)y'—yxﬁzo y(0)=1 6)y'sin2x—y—1=0 x=0,y=0
I ain 2 _
5 a)Y —ycosx=0 y(0)=1 6)Y'sin”x-y=0 y(%):l
' _ysinx = 0) x=0,y=0
—ysinx=0 — —
° )7 x=0.y=e y'cos? x—(y+1)=0
7 a)V ~(y+2Jx-2)=0  y(0)=-1 6) 2y ~1=0 y(1)=0
8 a)Y ~(y+Deosx=0  x=0,y=0 6)YY -2=0 y(1)=0
9 a)y’—(y+1)sinx=0 x=0,y=0 6)y'XC°Sy—1=0 y(1)=0
10 a) y'cos’ x—y =0 y(0)=1 6)xy’— 1-y* =0 y(1)=0
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PexoMeHaniny no BBIMOJHEHUIO 33/1a4U 2

1.  U3yuuth TEeopeTHyecKuil MaTepuan mno teme «JAuddepenim-
aJbHBIC YPABHEHUS MEPBOT0 NMOPSIAKA C PA3ICIAIOIUMUCS IEPEMEHHBI-
M.

2.  HaiiTu MHOTOYJIEH BTOPOTO MOPSIKA.

3. BergenuTe MoJiHbIN KBaapar.

4.  Tlocne 3TOro nepeiT K pa3aesiCHUIO TEPEMEHHBIX.

5. TlomHuure: B pe3yabTaTe HHTErPUPOBaHUS AU HEpEeHIINATHEHOTO
YpaBHEHHUS JOJKHO TOTYYUTHCS CEMEMCTBO (QYHKITHIA.

3anaya 2. Pemnts nuddepennmanbHoe ypaBHEHUE IEPBOTO MOPSIIKA.

Ne | F(xy.y)=

1 X’y —y? +2y-10=0
2 X’y —y> +2y—-26=0
3 (x2—2x—1)y’—y=0
4 (x2 2X — 8)y y® =
5 (x2—2x 15)y y*=0
6 | (®—2x—24)y—y*=0
7 (X2 +2x+37)y'—y* =0
8 x2—2x—35)y—y =0
9 X2y —y? +2y+24=0
10 | (x*—2x-15)y'—y* =0

Kpurepuu ouenku:

3 Ganna — 3a mpenoCcTaBICHHOE TTOJIHOE U OOOCHOBAHHOE PEIlIeHUE 3a1a4 C IIpHUBe-
JNEHHBIMHU (POPMYIIAMH JIJISl pPacuéra;

2 Gaiia — MpU HAJTMYUHU HEJOUYETOB B PEHICHUH (OTCYTCTBUU (POPMYIT U MIPOMEXKY-
TOYHBIX BBIUMCIICHUN);

1 Gayu1 — mpu HaTUYKMK MPABWIILHOTO OTBETA M OTCYTCTBUU PEIICHUS 33/1a4;

0 GaI0B — MpU OTCYTCTBHUH PEIICHUS

IIpakTuuyeckoe 3axanue Ne 2
Tema 1. IuddepennmansHbie ypaBHEHHUS IEPBOTO MOPSIKA
Howmep BapuanTa 3a1aun onpeessieTcsi ¢ TOMOIIBI0 TaOIHIIbI IO TIEPBOM OyKBe

bamMuInu CTyaeHTA.
Br160op BapuaHTa 3aaHus

B Ba A’ ®7 B, M, B’ F’ 213 q, E, H, >K7 O, H’ K’ T, J_‘[,
YKBA X 10 |g9 |cC I 3 I |11 P
No 1 2 3 |4 |5 6 7 8 |9 10
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[pap. | | ] | | | |

3amanue 2
Pemmute 3agaun.

PexoMeHaniny no BBIITOJIHEHHUIO 3a1a49u 1

1. U3yuuthb TeopeTudeckuiit Matepual no teme «JIuneitnsie nuddepenuanbubie
YpaBHEHUS IEPBOTO MOPSAIKAN.

2. Haiitu obmiee pemienre nuHeHOTO AuddepeHITnaIbHOTO0 YPaBHEHUS TEPBOTO
HOpsIZIKA.

3. [loncTaBuTh B 0011I€€E pelieHne JIMHEHHOTO U (HEepeHIINATBEHOTO YPaBHEHHUS
IIEPBOTO NOPSIKA 3a/JAHHBIC HAYAJIBHBIC YCIOBHUS, BBIPA3UB 3aTEM KOHCTAHTY.

4. [lony4uTh YacTHOE pelIeHHE JTMHEMHOTO AMPPEepeHInanbHOIO ypaBHEHUS Tep-
BOT'O ITOPSIJIKA.

3anmaua 1. [lano nuddepennraibHoe ypaBHEHHE MTEPBOTO MOPSIJIKA U €r0 Havallb-
HbIe ycioBus. HailTu oG1iee pereHue 3Toro ypaBHEHUs U ONPEIETUTh YaCTHOE
pElIEHHE.

H ,

M F(xy,y)=0 HauansHoeE ycioBue

BapHaHTa

1 Xy —3y = x"e* Yo=6X% =1

2 y'cosx+ysinx=1 Yo =2, % =0
, Yy sinx T
+X=270 =1 x ==

3 y X X Yo 075
' y T

4 - =-2Inx =1 X ==
Y= Yo 0=5
, 1

5 Xy +2y== Yo =1 % =3

X

6 y' — Yy COS X = —COS X Yo =3,% =0

7 y'+2xy=e" sinx Yo=1%=0

8 X’y +xy+1=0 Yo =2,% =0
, 1

9 y' - ytgx=—r Yo =5, % =1

COS X
2y 3 1

———=(x+1 ==, %=1

10 Y- = (x+1) Yo =51 %

PexoMeH1aliny O BBIMOJTHEHUIO 33/1a4d 2

1. U3yuuts TeopeTnueckuii Matepuai no teme «JluddepeHmanbapie ypaBHEHUS
MIEPBOIO MOPSIKAY.

2. Onpenenuth Tun qudPepeHnnanTbHOTO ypaBHEHUS.
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3. Eciut Bo3MOXHO, TO TOA00paTh 3aMEHY, COOTBETCTBYIOITYIO TUITY YPaBHEHUS.
3aMeHa yIpOCTHUT PELICHUE, TTOSIBUTCS BO3MOKHOCTh CBECTH UCXOJHOE YPaBHEHUE
K YPABHEHMIO C PA3JACAIONIMMUCA IEPEMEHHBIMU.

4. He 3a0yapTe BEpHYTHCS K HCXOAHBIM TIEPEMEHHBIM.

5. [lomHMTE: B pe3yapTare HHTErpUpoBaHus UG HEPEeHIINATBFHOTO YPpaBHEHUS
JIOJDKHO TOJTYYUTHCS CEMEUCTBO (DYHKITUH, 3aBUCAIIMX OT OJTHON MTPOU3BOJILHON
MOCTOSIHHOM C.

3anava 2. Pemnts nuddepennmanbHoe ypaBHEHHE IEPBOTO MOPSIIKA.

Ne | F(xy,y)=0

1 xy'—y=x"Inx

2 xy'+2y=Inx

3 xy' —y =x*sinx

4 Xy’ —y =arctg x

5 y'+ yctg X = cos® x

6 xy' = y+xcoszl
X

7 xy'—y=xlInx

8 xy'+y=Inx

9 (y3—3x)y'=y

10 xy':y+xtgzl
X

Kpurepun ouenku:

3 Oanna — 3a IpeIoCTaBICHHOE MOJIHOE U OOOCHOBAHHOE PEILIEHUE 3aa4 C IpUBe-
JNEHHBIMHU (POPMYJIAMH JIJISl pacuéra;

2 Gamia — Npu HAJIMYUU HEJOUYETOB B PEIICHUHN (OTCYTCTBUH (HOPMYI U TIPOMEXKY-
TOYHBIX BBIYUCIICHUN);

1 Gayut — mpu HaTUYKMK MPABWIILHOTO OTBETA M OTCYTCTBUU PEIICHUS 3a/1a4;

0 6ayI0B — IpU OTCYTCTBUH PELICHUS.
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IIpakTH4yeckoe 3axanue Ne 3

Tema 2. luddepennmanbubie ypaBHEHUS BTOPOTO TOPSAKA

Howmep BapuanTa 3agaun onpeenseTcs ¢ MOMOIIBIO TaOIUIIbI 110 TIepBOil OyKBe
UMEHU CTYJICHTA.
Br160op BapuaHTa 3a1aHus

B Ba A, ®’ B, M) B’ r’ ﬂ’ q’ E, H, >K, O, H) K’ T) H’
YKBE 1 X 0 [ |C I 3 Il |11 P
Ne 1 2 3 |4 |5 6 7 8 |9 10

Bap.
3anganue 3

Pemure 3anauy.

PexoMeHanny no BBIITOJIHEHUIO 33 1aHUS

1. U3yuuTh TeOpeTHUECKHil MaTepuai no teme «JuddepeHmanbasie ypaBHEHUS
BTOPOTO ITOPSAIKA.

2. Onpenenuts TUI AUPPEpEeHINaTbHOTO YPaBHEHUSI.

3. Eciiu BO3MOKHO MPOU3BECTH 3aMEHY JJIs MOHMKEHUS opsaKa auddepeHuu-
aJIbHOTO YPABHEHHs, TO HY?’KHO BOCIIOJIb30BAaThCS ITUM, a IIOTOM B XOJI€ PELICHUS
00513aT€IbHO BEPHYTHCS K UCXOJHON EPEMEHHOI.

6. [lomHure: B pe3yapTaTe UHTErpUpOBaHUs TUD(HEPEeHINATBHOTO YPABHEHUS
JOJIKHO MOJYYUTHCA CEMEMCTBO (PYHKIIUIA, 3aBUCSIIUX OT JBYX MPOU3BOJIBHBIX
nocTosgHHbIX C, uC,.

3agaua. [lansl quddepeHimanbabie ypaBHEeHUs BTOporo nopsiaka. Halitu ooiiee
pEILICHUE ITUX YPABHEHUN.

Ne | F(xy,y,y")=0

_Yy'=2y'+5y=0

Y'tgx=y'+1
Yy +16y’'+64y =0

y'=2y'+65y =0

X yII _ 2yl — X3ex
11y" +12y'=0

y"—2y'ctg x=0
4y"+3y'=0
yu _ y! _ 6y — o

Xy —y =x’sinx
y"+12y'+40y =0
10y’l _ y! — 0

WP E WD RN -
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1.Y"+8y'+20y=0

y'-2ytgx=0
11y"+12y'=0

WP LN

Xy" —y' = x?arctg x
y"+2y'ctg x =0
y'+2y'—-3y=0

X yII _ y/ — XSeX
y'+3y'+2y=0
11y" +12y'=0

y'+2y'tgx=0
y"+8y'+20y =0
11y" +12y'=0

ytgx=y'+1
y'+y'—-2y=0
y'—4y"+3y=0

10

A S Lol R A el S

y"+3ytgx=0
2yN _3yl — O
49y" -14y"+y =0

Kpurepun ouenku:
3 Oajuta — 3a IPeJOCTaBIEHHOE MOJIHOE U 00OOCHOBAaHHOE PELICHME 3a7a4 C IpUBe-

JNEHHBIMHU (POPMYIIAMH JIJISl pacuéra;

2 Gaiia — Mpy HATMYUU HEJOUYETOB B PEIICHUH (OTCYTCTBUU (POPMYIT M TIPOMEKY-
TOYHBIX BBIYUCIICHUN);

1 Gayut — mpu HaTUYKMK MPABWIILHOTO OTBETA M OTCYTCTBUU PEILICHUS 33/1a4;
0 GaI0B — MpU OTCYTCTBUH PEIICHUS
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IIpakTnueckoe 3aganue Ne 4

Tema 3. KpaTHble HHTETpAIBI

Howmep BapuanTa 3agaun onpeenseTcs ¢ MOMOIIBIO TaOIUIIbI 110 TIepBOil OyKBe
OTYECTBA CTY/ICHTA.
Br160op HOMepa BapraHTa

Eoma |A® [BM,[B, [T, [LY, [EH [KO [U [KT, [IL
YKBE 1y X 10 |9 |C I 3 I |11 P
Ne 1 2 3 |4 |5 6 7 8 |9 10
Bap.

3anganue 4

Pemure 3anauy.

PexoMmenmanmy mo BBIMOJHEHHIO 3amaHus K 3agade Ne 1

1. U3yunts TEOpEeTHUECKHN MaTepHal 110 TeMe «KpaTHpie HHTErpaIbD.

2. HanucaTh ypaBHeHMsI rpaHull 00JaCTH HHTETPUPOBAHUS U IIOCTPOUTH €€.

3. IloMeHATh MOPSIIOK HHTETPUPOBAHHUS, T. €. HAMETUTH, I10 KAKOW IIEPEMEHHOMN
OyZAeT MpOoU3BOJUTHCS BHYTPEHHEE HHTEIPUPOBAHNUE, a 10 KaKOIl — BHELIHEE, pac-
CTaBUTh IIPENEIIbl HHTETPUPOBAHMUSI.

3. CocTaBUTh MOBTOPHBIM UHTErpal UM CyMMY ITOBTOPHBIX HHTETPAJIOB, €CIIU 00-
JacTh HHTErPUPOBAHUS IPUJIETCS pa30MBaTh Ha MPOCTHIE 00IACTH.

3anava 1. [TocTpouTth 0051aCTh MHTETPUPOBAHUS, UBMEHUTH MOPSAIOK HHTETPUPO-
BaHUsI B MHTErpaje.

Ne
-3 0

1 Idx jf(x, y)dy
oSN

4

4 x

2 Idxj. f(x, y)dy
1 1
1 2-x°

3 Idx jf(x, y)dy
-

4 Idy J. f(x,y)dx
0 0
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5 idx_xﬂc (x, y)dy
T

6 I dx | f(x,y)dy
-2 —(x+2)
6 6oy

7 j dy If(x y)dx
0 y—6
2 X

8 Idx J‘ f(x,y)dy
11 x\;%

9 Idx I f(x, y)dy
0 oxx?
2 ax—x?

10 Idx J. f(x, y)dy
0 X

3agava 2. BeIlUUCINTD JBOWHBIE HHTETPAIBL.

No
1 T 7
cos2xydxdy , ecmuD: x=1,x=3,y=—,y="—
5 szi ;dxdy , ecimi D: x=2,y=X,y=2X
D y
3 jszydxdy, ecmuD: y=0,y=+2ax—x’
D
4 .I[S[xsinxydxdy,ecnn D: x=1,x=2,y=%,y=%
° [y PR
ye“¥dxdy, eciiu D: x=§, x=Ly=In2, y=In4
D
6 IISyerXdy,ean D: x+y=0,y=0,x=1

D
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1
———dxdy, ecinu D:y=2x,x+y=0,x=3
7 g2x+y+1 y Y Y

| '[|5|.2x+y+1d)(dy’eCHI/I D y=3%y=xx=3

9 H(8xy+18x2y2)dxdy,ecnn D: x=1y=-x%y=%x
D

10 ﬂ(4y+3)dxdy,eCJm D: x+y=2,y=0,y=+/x

D

PexoMmeHianny 1o BBINOJHEHUIO 3a1aHus K 3aga4ye Ne 2

1. U3yunTs TEOpETUUECKNN MaTEPHUAI 110 TeME « BpIUnCIIeHre TBOMHBIX NHTETPa-
JIOB B NIPSAMOYTOJIBHOW CHCTEME KOOPIAUHAT.

2. I[ocTpouthb 00J1aCTh MHTETPUPOBAHUS.

3. YCcTaHOBUTH NOPSAAOK MHTETPUPOBAHUS, T. €. HAMETHUTB, IO KAKOW MEPEMEHHOMN
OyJeT NpOU3BOJIUTHCS BHYTPEHHEE UHTEIPUPOBAHUE, a 110 KaKOW — BHEILIHEE, pac-
CTaBUTh IIPENEIIBI UHTETPUPOBAHUS.

4. CocTaBUTh NOBTOPHBII UHTETPa UM CYMMY ITOBTOPHBIX UHTETPAJIOB, €CIU 00-
JacTh MHTErPUPOBAHUS MIPUJIETCS pa30MBaTh HA MPOCTHIE 00IACTH.

S. Beluncinth CHavana BHyTPEHHUN MHTETPAIL 110 OJHOW IIEPEMEHHOM, 3aTEM
BHEIIHUM UHTETpaj 10 APYror MepeMEHHOM.

Kpurepuu ouenku:

3 Oata — 3a IpeOCTaBIEHHOE MOJIHOE U 0OOCHOBAaHHOE pEIIeHHE 33/1a4 C pUBe-
JNEHHBIMU (POPMYJIAMHU JIJIsl pacuéra;

2 Gaia — Mpy HAIMYUU HEJOUETOB B PEIICHUH (OTCYTCTBUH (HOPMYI U MPOMEKY-
TOYHBIX BBIUMCIICHU);

1 Gay1 — npu HaTUYKMK MPABUIIBHOTO OTBETA U OTCYTCTBUU PEILICHUS 33/1a4;

0 6aioB — NpU OTCYTCTBUM PELICHUS
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IIpakTHuyeckoe 3aganue Ne S

Tema 3. KpaTHble HHTETpAIBI

Howmep BapuanTa 3agaun onpeenseTcs ¢ MOMOIIBIO TaOIUIIbI 110 IEpBOi OyKBe
OTYECTBA CTY/IEHTA.
Br160op BapuaHTa 3a1aHus

B Ba A, ®, B, M) B’ r’ ﬂ’ q’ E, H, >K, O, H) K’ T) H’
YKBE 1y X 10 |9 |C I 3 I |11 P
Ne 1 2 3 |4 |5 6 7 8 |9 10

Bap.
3aganue 5

Pemmnre 3agaun.

PexoMenmanmu 1mo BEIITOJHEHUIO 3adaHud K 3aaue Ne 1

1. U3yunTs TEOpETUUECKNN MaTEPHUAI 110 TeME « BpIuncCIIeHre TBOMHBIX NHTETPa-
JIOB IIOJISIPHOW CUCTEMBI KOOPIUHATY.

2. I[locTpouth 00JaCTh UHTETPUPOBAHMUSI.

3. YcTaHOBUTH NOPSAIOK HHTETPUPOBAHUS, T. €. HAMETHUTH, 110 KAKOW IIEPEMEHHOMN
OyZAeT MpOoU3BOIUTHCS BHYTPEHHEE HHTETPUPOBAHNUE, a 10 KAKOH — BHELIHEE, pac-
CTaBUTh IIPEEIIBI UHTETPUPOBAHUS.

4. CocTaBUTh IOBTOPHBIN UHTETPAJI WJIM CYMMY IOBTOPHBIX HHTETPAJIOB, €CJIU 00-
JaCTh UHTETPUPOBAHUS NPUJIETCA pa30MBATh HA MTPOCTHIE OOJACTH.

5. Beiuncinth cCHayaia BHyTPEHHUN MHTETPa MO OAHON NEPEMEHHOM, 3aTEM
BHEIIIHUN MHTErPAJI 110 APYrOM NEPEMEHHOM.

3anaua 1. [IpeoOpa3zoBath K NOJASPHBIM KOOPAUHATAM U BHIYUCIIHT.

Ne

: [J(2+y*f ey, ecmD:  x*+y?-x=0, y<x
>

2 [[9dxdy, ecmuD: x*+y><dy, y>-x
5

3 [0 +y*faxdy, ecnm D: xt+y? =4, y>0,y>—3x
:

4 gﬁdxdy,ecm D: x*+(y-1F =1 x>0
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S jjxyzdxdy, ecmuD: x2+y?=4x, x+y=0
D

6 ﬂ'mdxdy,ecnn D: x*+y*=4, xX*+y*=1

D

7 ﬂ%dxdy, ecmuD: x*+y*+2y=0, x>0
D y

8 ”(x—yz)dxdy, ecmuD: x*+y?-2x=0
D

9 ﬂsinw/x2+y2dxdy,ecm/1D: X2 +y? >, xP+y?<4n®
D

10 ﬂcosw/x%yzdxdy,ecnnD: X>+y?=x°, X*+y’=4r°

D

PexoMenmanmu mmo BEIOJIHEHUIO 3a1aHuA K 3amade Ne 2

1. U3yunts TEOpeTHMUECKN MaTepral 1o TeMe «[Ipruioxenus TBOWHBIX UHTETpa-
JIOB B MEXAHUKE».

2. 3anucarh Maccy MJIACTUHKHU KaK JBOMHON MHTErpall OT (YHKIUHU MIIOTHOCTH.
3. [TocTpouTk 06J1aCTH UHTETPUPOBAHUS.

4. YCcTaHOBUTH NOPAJIOK HHTETPUPOBAHMUS, T. €. HAMETUTD, 110 KAKO IEPEMEHHON
OyZAeT MpOoU3BOAUTHLCS BHYTPEHHEE HHTEIPUPOBAHNUE, a 110 KaKOil — BHELIHEe, pac-
CTaBUTh IIPEIEIIBI UHTETPUPOBAHUS.

5. CocTaBUTh MOBTOPHBIM UHTErpajl UM CyMMY ITOBTOPHBIX UHTETPAJIOB, €CIIU 00-
JIaCTh UHTETPUPOBAHUS NPUJIETCA pa30MBATh HA MTPOCTHIE OOJIACTH.

7. BeruncinTh CHaYaia BHyTPEHHUN MHTETPa MO OJHOM NTEPEMEHHOMN, 3aTEM
BHEIIIHUM MHTErPAJI 110 APYTrOM NEPEMEHHOM.

3anaya 2. Pemnts 3agauy.

No
1 Haittu maccy mmactunku D, e II0THOCTh 1 =7X° +2Y,
D: x=1 y>0, y®>=4x
Haritu maccy mactunku D, eciii IIIOTHOCTD 4 = X7y,
2 X2 2
D: X4Y 1 y>0, x>0
16 4
3 Haiitu maccy mnactunku D, eciiu mIIOTHOCTh 1 =3X°Y,
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D: x*+4y*=4=1 y>0
4. Halitu Maccy mnactudku D, eciid mioTHOCTh u = 3xy,
4 2 2
D: X 4+Y 1 y>0 x>0
100 25
5 Haiitn maccy mactunku D, ecnu INIOTHOCTD 2 = 2 :
X+Yy
D: y—x=0, y-2x=0, x=2
5 Haiitu maccy mnactuaku D, eciiu mIIOTHOCTh 1 = 3x%y?,
D: xy=4, x+y+5=0
N 3
7 Haiitu maccy mmactunku D, eciiu IIOTHOCTD 1 = 5 Xy,
D: y=x} x=0, y=2-x
8 Haiitu maccy miactunku D, eciu mIOTHOCTh g =XY,
D: y=3x, x=3y, x+y=4
9 Hatitu maccy mmactunku D, eciu iioTHOCTD 1 =3x°y°,
D: x*+4y*=4, y>0, x>0
Haittu maccy mactunku D, eciiu IIIOTHOCTD 1 =3X+Y,
10
D: y=2x, x=2y, Xxy=2

Kpurepun ouieHku:

2 Gaiia — 3a MPeIOCTaBIEHHOE MTOJIHOE U OOOCHOBAHHOE pPEIlIeHUE 3a1a4 C IIpUBe-
JNEHHBIMU (POPMYJIAMH JIJISl pacuéra;

1 Gayn — mpu HAJTWMYUKU HEOYETOB B PEIICHUH (OTCYTCTBUM (POPMYII U TIPOMEKY-
TOYHBIX BBIUMCIICHUN);

0 GayI0B — MpU OTCYTCTBUH PEIICHUS
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IIpakTH4yeckoe 3axanmne Ne 6

Tema 4. KommiekcHble yucia u (GyHKIIUN KOMILIEKCHOTO TIEPEMEHHOTO

Howmep BapuanTa 3agaun onpeenseTcs ¢ MOMOIIBIO TaOIUIIbI 110 TIepBOil OyKBe
dbamMumu CTyaeHTA.

Br160op BapuaHTa 3aaHus

B Ba A, ®, B, M) B’ F ﬂ’ q’ E, H, >K, O, H) K’ T) H’
YKBE 1y X 10 |9 |C I 3 I |11 P
Ne 1 2 3 |4 |5 6 7 8 |9 10

Bap.
3amganue 6

Pemmnre 3agaun.

PGKOMGHI[aI_[I/II/I IIO0 BBIIIOJIHCHHIO 3aaHMs K 3a1a4C Ne 1

1. U3yunth TEOpEeTHUECKU MaTepHal 1o TeMe « KomruiekcHble ynucia B TPUTOHO-
METPUYECKON U MOKa3aTeIbHOU (PopmMax».
2. ITocTpouTh TaHHOE KOMIUIEKCHOE YMCIIO HA KOMIUIEKCHOM MJIOCKOCTH.
3. Onpenenutbs MOy Ib KOMIUIEKCHOTO YMCIa KAaK JUIMHY MOCTPOEHHOTO Paguyc-

BekTopa. [locunTtaTs apryMeHT 4ncia z, y9uThiBasi, B KaKO Y€TBEPTH HAXOAUTCS

TOYKa, I/I3o6pa>1<a101uaﬂ KOMIIJICKCHOEC 4YHUCIJIO.

4. 3anucath KOMIUIEKCHOE YUCJIO B TPUTOHOMETPUUECKON U MOKa3aTelbHOU (op-

Max.

3agauva 1. HaiiT MOZly/1b M TJIaBHOE 3HAYEHHE APTYMEHTA KOMIUIEKCHBIX YHCEl,
3aIycaTh 3TO YKCJIO B TPUTOHOMETPUYECKON U MoKa3zaTenbHON hopMax.

No DOyHKIIMU
1 2=4+3i
2 z=3-4i
3 z2=—T7+3i
4 z=4-3i
5 7=-2-2i
6 7=-2+2i
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7 z=2-5i
8 z=1-i
9 z=1+i
10 z=-1-i

PexoMeHaniny no BBINIOJHEHUIO 3a1aHus K 3agade Ne 2

1. U3yunts TEOpETUUECKNI MaTEpHAI 110 TeMe «Bo3BeneHue B CTENEHb U U3BIIE-
YeHHe KOPHS KOMIUIEKCHBIX YHCEJ, 33/JaHHBIX B TPUTOHOMETPUUYECKOI opmey.
2. YUToOBI BO3BECTH B CTENEHb KOMILIEKCHOE YHCIIO Z B IIYHKTE a), HEOOXOAMMO
BBIIIOJIHUTD JIEHCTBUS B alireOpanyeckoi (popMe U MeperTy B TPUTOHOMETpUYE-
CKYI0 (hopmy.

3. ITocTpouTh JaHHOE KOMIUIEKCHOE YUCJIO HA KOMIIJIEKCHOM TUIOCKOCTH.

4. OnpenenuTs MOIYJIb KOMIUIEKCHOTO YHCIIA KAK JUIMHY IIOCTPOCHHOIO Paanyc-
BekTopa. [locunTaTe apryMeHT 4ncia z, yauTblBasi KOOPAUHATHYIO YE€TBEPTh, B
KOTOPOM pacrojiaraercs paanyc-BeKTop.

5. 3anucaTh KOMIUIEKCHOE YHUCIIO B TPUTOHOMETPUUYECKOM U MoKa3aTeabHou (op-
Max.

6. [IpousBecTy 3a1aHHOE ACHCTBUE IO U3BECTHBIM (hOpMyJIaMm.

3agaya 2. Beruucaure.

No
(1+i\/§J
1 2) 1-i
6)3—i-§/—_i
—2+2iY
2 a)(—l—Zij
0) Y1-i-2-i

5) V=T V-T+i
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5) i 4

—1+i)
6 a)(_l_ij
6) V2+2i-32+2i

7 .’;1)(—1;:i2i je

6) Y-2+2i-3¥-2+2i

NG

6) ¥Y-2-2i-3-2-2

(1+i\/§J40
9 2) -1-i

6) Y-3-3i-¥-3-3i

(l+i\/§]4o
10 a) 1-i

6) ¥-3+3i-¥-3+3i

PexoMmenmanmm nmo BBIMOJIHEHHUIO 3a1aHus K 3a7aue Ne 3

1. U3yunts TEOpETUUECKN MaTEpHal 1O TeMe « DyHKIIMN KOMIUIEKCHOTO Tepe-

MCHHOTO».

2. 3aMeHUTe YHCIIO Z Ha X +i Yy, IPOU3BEAUTE 3aJaHHbIC anreOpandeckue JeiCTBUs

B HCXOJIHOM BBIPa)KCHUH, CTPYNIIUPYHUTE ClIaraeéMble, BIICIIUB JEHCTBUTEIIbHYIO

4acTh GYHKIUU U QYHKIIMIO TP MHUMOUW €IUHUIIE 1.

3anava 3. Haiinute 3HaueHue AeCTBUTENBHOW U MHUMOM YacTel PyHKIUY.

No @yHKIMSA, OTPE30K
1 w=1-i-7°
2 w=1+i-7°
3 w=17-i
4 w=1-7°
ol
5 z
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6 COZE 22
7 w=¢e"’
a)—i
8 7z
9 o=
YA

10 w=72%+i

PexoMeHnmanuu 1mo BEIIIOJTHEHUIO 3adaHud K 3amaue Ne 4

1. U3yunts TEOpETUUECKNN MaTEpHaI 1O TeMe « DyHKIIMN KOMIUIEKCHOTO Tepe-

MCHHOTIO».

2. IloacTaBbTe B yCIOBHE 33IaHHOE YUCIIO Z, IPOU3BENNTE anredpandeckue Aei-

CTBHA B HCXOOAHOM BBIPAKCHHH, YIIPOCTUTC BBIPAXKCHUC, 3allMCaB €TI0 B CTAaHAAPT-

HOM BHJIC.

3anaua 4. [Jana QyHKIUS o = z-z*. HaiiTi 3HaueHye GpyHKIMK IPK 33aHHOM 3Ha-

YCHHUU Z.

No DyYHKIUU

z=4+3i

N

z=-7-3i

z=—7+3i

z2=4-3i

72=-2+2i

z2=-2-2i

z=2-5i

z=1-i

©| O N o o1 b~ W

z=1+i

z=-1-i

PexoMmenmanmuy o BEIIOJIHEHUIO 3aaHuA K 3agaue Ne 5
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1. U3yuuth TeopeTudeckuii Matepuai no teme «Jlorapudpmmuueckas GyHkuums
KOMIIJIEKCHOT'O ITIEPEMEHHOTOY.

2. JlanHble B Ta0IMIIE KOMILJIEKCHBIE YHCIIa IOCTPOUTh HA KOMIUIEKCHOM MIIOCKO-
CTH.

3. Onpenenuts MOAYJIb KOMIUIEKCHOTO YHCJIa U ApTyMEHT 4ucia Z.

4. Ucnionb30Bath (hOpMyILy JJ1sl BBIYMCIEHUS JJorapu(ma KOMIIJIEKCHOTO YUCIIA.
OOpaTtute BHUMaHUE, 4TO Ln zZ — MHOro3HauHast (PyHKUHUS.

3amaua 5. Havitu Ln z.

No y

1 [

2 —i

3 ~1-i

4 3-2i

5 2-2i

6 2+2i

7 4 — 4

8 —4—4j
9 5-5i

10 —5+5i

PexoMmenmanmm no BEIMOJHEHHUIO 3aaHus K 3agaue Ne 6

1. U3yuuth TeOpeTnyeckuii Matepuai no teme «Juddepenmpoanrne QyHKIun
KOMIUIEKCHOTO TIEPEMEHHOTO».

2. 3aMEeHHTE YHCIIO Z HA X+i Y, IPOU3BEIAUTE 3a/laHHbIE ajlredpandeckue AeUCTBUS
B UCXOJHOM BBIP@XEHUH U ONPEACIIUTE NCUCTBUTEIbHYIO U MHUMYIO YacTH (yHK-
L[UH.

3. [Ipumenute ycnous Komu — Pumana ans onpenenenus auddepeHmpyeMocTa
GbyHKIUH.

3anauva 6. [Tons3ysce ycnoBusmu Komm — PuMana, BBISICHUTS, IBIII€TCS U (DYHK-
s o(z) muddepeHmpyeMoii XoTs Obl B OJHOM TOUKE.

No Nurerpasnsl
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1

2 w=|z| z
3 (0=E 22
. o=1

5 w=12-Rez
6 w=|7-Rez
7 w=2-1
8 w=z-Imz
9 w=1-lmz
10 0=7"+i

Kpurepun ouenku:

3 Ganna — 3a mpenoCcTaBICHHOE TIOJIHOE U OOOCHOBAHHOE pPEIlIeHUE 3a/1a4 C IpHUBe-
NEHHBIMHU (POPMYIIAMH JIJISl pacuéra;

2 Gaiia — MpU HAJTMYUHU HEJOUYETOB B PEIICHUH (OTCYTCTBUU (POPMYI U TTPOMEKY-
TOYHBIX BBIYUCIICHUN);

1 Gasyut — mpu HaTUYKMK MPABUIIBHOTO OTBETA M OTCYTCTBUU PEIICHUS 3a/1a4;

0 GaI0B — MpU OTCYTCTBUH PEIICHUS

9.2.2. TunoBbie BONPOCHI U3 DAHKA TECTOBBIX 3aJaHUM J1JI51 IPOMEKYTOY-

HOI'O U UTOIOBOI'0 TCCTHPOBAHUSA

3apaHue Net

HuddepenunansHoe ypaBHeHue 1-To mopska CHMBOJMYECKH 3aTUChIBACTCS B

BHAC

Bbibepute oavH 13 4 BapuaHTOB oTBeTa:

F(x,y,y)=0
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2) ] F(xy,y,y")=0
3) F(y.y,y") =0
2) . Fyiy)=0
3apaHue Ne2

YactapiM pemerneM nuddepeHITManbHOT0 YpaBHEHUS 1 -TO TIOpsIKa SBISICTCS
byHKIUSA

Bbibepute oouH 13 4 BapuaHToOB OTBeTA:

1) ] y =9(X,C,,C,)
2) ] y =¢(Xy,c)

5 . y=ekelc)
2) N y =p(x,c;)

3apaHue Ne3
HuddepenunanbHble ypaBHEHUS CBSI3bIBAIOT

BbibepuTte HECKOMNbKO M3 4 BapMaHTOB OTBETA:

HE3aBUCUMYIO IEPEMEHHYIO U UICKOMYIO (DYHKIIMIO

HUCKOMYIO (DYHKITHIO U €€ MPOU3BOIHYIO

2) +

HC3aBUCUMYIO IICPEMCHHYIO, HCKOMYIO (bYHKI_II/IIO U €€ IIPON3BO/JI-
3) + HYIO
4) + IIPOU3BOJHBIC (byHKL[I/II/I Pa3IM4HBIX ITOPAAKOB

3apnaHue N4

Crangaprayo popmy sarmcu Y +PRY+Q(X) =0 yyeer ypasnenne

Bbibepute oanH 13 4 BapnaHToB OTBETA:

C pa3aEeIAOMIMMHUCS IEPEMEHHBIMU
JIMHEWHOE

3) ) OJTHOPOJTHOE
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4) - bepnymm

3apaHue Ne5
Pemennem nuddepeHranbHOro ypaBHEHHS SIBISIETCA

Bbibepute oouH 13 4 BapuaHTOB OTBeTA:

1) ) YHCII0
2) + byHKIUA

3) - IPOU3BOJHAS (PYHKIUU
4) - apryMeHT (QyHKIIUU

3apaHue Ne6
[Topsinkom nuddepeHInaIbHOTO ypaBHEHUS Ha3bIBACTCS

Bbibepute oavH 13 4 BapuaHTOB oTBeTa:

HAMBBICIINI MOPSAIOK NPOU3BOIHON QYHKINU
HaWBBICIIAN MOPSAOK IEPEMEHHOM X
HAMBBICIINI NOPAAOK QYHKIUHU Y

YUCJIO ITPOU3BOAHBIX, BXOIAIINX B YPABHCHHC

3apaHue Ne7

X=1u

C nmoMoIp0 NOACTaHOBKH "V pemaercs muddepennnansHoe ypaBHEHHE

Bbl68pl/ITe HeCKoJbko 13 4 BapmMaHTOB OTBeTa:

C pasaCIAIOIMMUMUCA ITICPEMCHHBIMUA

2) N JIMHENHOE
3) _ OJTHOPOJHOE
4) + bepuynnu

3apaHue Ne8
y

-t
HuddepenumansHoe ypaBHEHHE BUJIA X) sBnsieTCs ypaBHEHUEM

Bbibepute oaunH 13 4 BapuaHTOB OTBeTa:

C pa3aesSIONIMMUCS TIEPEMEHHBIMU
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OJTHOPOJIHOE
B MOJHBIX JuddepeHnnaniax
JIMHEWHOE

3apaHue Ne9

Juddepenimansroe ypasaenue siga 1(X)Qu(Y)IX+P(X)Q,(y)dy =0 gpygeres

YpaBHCHUEM
Bbibepute oouH 13 4 BapuaHTOB OTBeTA:
1) + C pa3acIaOIIIMUCS IICPEMEHHBIMU
2) - OJHOPOJHBIM
3) i B MOJHBIX JuddepeHnanax
4) i JIMHEWHBIM

3apaHue N210
HuddepenunanpsHoe ypaBHEHHUE IEPBOTO NOPAJIKA PEIIAETCS C HTOMOUIBIO

Bbibepute oavH 13 4 BapuaHTOB oTBeTa:

OJTHOKPATHOTO MHTETPUPOBAHUS
nuddepeHnupoBanus

JIBYKPATHOTO MHTETPUPOBAHUS
JBYKpPATHOTO AU(hepeHITUPOBAHUS

3apaHue Nei1

HuddepennmansHoe ypaBHEHNE BUIA PO y)ax+Q(x:y)dy =0 gppgercs ypaBHEHHEM

Bbibepute oanH 13 4 BapnaHToB OTBETA:

C pa3aEeIAOIIMMHUCS IEPEMEHHBIMU
OJIHOPOJTHBIM

B MTOJTHBIX TuddepeHimanax

34



JIMHEUHBIM

3apgaHue Ne12

=u

y
X pelIaeTcs ypaBHEHUE

C TOMOMLIBIO MTOACTAHOBKH

Bbibepute oanH 13 4 BapnaHToB OTBETA:

C pasaCiIOIIMUMUCA IICPEMCHHBIMUA

2) N OJIHOPOJIHOE
3) ) B MOJHBIX U depenHnnanax
2) ) JIUHEWHOE
3apaHue Ne13
d
fy = f,(x)dx
JuddepenimanbHoe ypaBHEHHE BUA () SBJISICTCSI YPAaBHEHUEM
Bbibepute oouH 13 4 BapuaHTOB OTBeTA:
1) . C pa3AeIISIOMMMUCS TTEPEMEHHBIMU
2) i OJIHOPOJIHOE
3) _ B MOJIHBIX U depeHiumanax
2) i JIMHENHOE

3apaHue Ne14
OO6muM periearneM audhepeHInaIBPHOTO YpaBHEHUS 1-0T0 MOpsAaKa SBISETCS

byHKIUSA

Bbibepute oanH 13 4 BapuaHTOB OTBeTa:

1) ] y="f(xy)
) L Y=oxc)
3 _ o y=e(xe)
2) ] y =(X)

3agaHue Ne15



Eciu npy yMHOXKEHMH KaXKI0T0 apryMeHTa (pyHKIIMU Ha POM3BOJIBHBIA MHOKH-
n —_qn. .
Tenb A Best pyHKIus yMHOKaeTcsi Ha 4, 1. e | (A XA V) =47 T(XY) 1o 510 —

audepeHnnaibHoe ypaBHEHNE

Bbibepute oanH 13 4 BapnaHToB OTBETA:

C pasaCiAIOIMUMUCA IICPEMCHHBIMUA

2) N OJTHOPOJHOE
3) _ B MOJIHBIX AU depennanax
2) _ JUHEHHOE

3apgaHue Ne16

F =
C nomomsio noacranosku ¥ — YV pemaercs ypaBHenue

Bbl68pl/ITe HEeCKoJIbko 13 4 BapnMaHTOB OTBeTa:

1) + bepuynnu

2) _ OJIHOPOJTHOE

3) ) B MOJHBIX TuddepenHnnanax
2) N JIMHEWHOE

3apaHue Ne17

O61ee pernenne aubdepeHnransHoro ypasaerns XY Y = 0 umeer Bu:

Bbibepute oavH 13 4 BapuaHTOB oTBeTa:

2 2 2
D ] y +x°=c
2) + y=Cx

3 ) y=x’+C

4) - y =Ce*

3apaHue Ne18

2 ' 2 _
O6wmiee pemenue qudPepeHIUaNtbHOr0 yPaBHEH S V3+Y? +yy'I-x" =0 uMeeT

BUJI:
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BbiGepute oaunH 13 4 BapuaHTOB OoTBeTa:

1 ) y=x"+C
1 1
o - xyTE
3 ] y =tg(x+C)—-x

2) N arcsin x =—/3+y? +C

3apaHue Ne19

O6uee pemrenne aubdepenrmansroro ypasaerms Y X =0 mveer B

Bbibepute oouH 13 4 BapuaHTOB OTBeTA:

1) i y=Cx

2) i arcsin x :—W+C
3) N y?+x*=C?

2) y=C(x* -1

3apaHue Ne20

q Y—2x=0

O6miee pemenue AudPepeHImanTbHOro ypaBHEH! UMEET BUJI;

Bbibepute oouH 13 4 BapuaHTOB OTBeTa:

1 N y=x*+C
2) _ o y=C(x¥*-)
3) - y=Ce;71
4) : %+£:C

3apnaHue No21

Y auddepenumansroro ypasaenus X1+ Y)+YY1+x)=0 oGmee pemenne nveer Bux:

Bbibepute oanH 13 4 BapnaHToB OTBETA:
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1) - X
2) + x+y=mClx+1)y+1)
3) y:C(X2 _1)

y=tgx+C)—x

3apaHue No22
2 ] _
Bup obuiero pemenust nuddepeHInaibsHOr0 ypaBHEHHS (X" -1)y-2xy =0,

Bbibepute oouH U3 4 BapuaHTOB OTBeTa:

y=tgx+C)—x

1)
2) N y=C(x*-1)
3) - y=Ce”

1 1
A

3apgaHue Ne23

VYkaxkute Bu o0111ero pemenus 1uppepeHmanbHOro ypaBHeHuUs

Bbibepute oavH 13 4 BapuaHTOB oTBeTa:
1

1) + Cy=e;
2) i arcsinx =—/3+y? +C

x+y=InC(x+1)(y+12)
y=C(x* -1)

3apaHue No24

2.0 2
O6wmiee pemenne quppepennuansaoro ypasaenus X Y=Y umeer Bun:

Bbibepute oanH 13 4 BapnaHToB OTBETA:

1) i arcsin x =—/3+y* +C

x’y'+y =0
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2)
3) + | xtyC
2) X+y=InC(x+1)(y+1)

3apgaHue Ne25

O6miee pemerne udQepeHIHaTEHOTO ypaBHeHns Y ~Y =€ uMeeT BU:

Bbibepute oavH 13 4 BapumaHTOB OTBETA:

1) - y =Ce*

2) ) V= Ce =2

3) + y=¢e*(x+C)

2 o yr+x? ="

3apnaHue No26

13
OGuee pemenne audepennransHoro ypasterns Y X =2Y umeer Bup:

Bbibepute oouH 13 4 BapuaHTOB OTBeTa:

1

1) + V= Ce x2
) ) y=x*+C
3) _ yZC(XZ _1)

2) . arcsinx = —/3+y2+C

3apaHue No27

O6ee pemrenne qubdepermansroro ypasaenust Y =2Y ~X umeer Bux:

Bbibepute oanH 13 4 BapuaHTOB OTBeTa:

X
1) - y_C—Inx

2) + y—x=CeH
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Crarctg| Y292 |- L1 Y209 1) Cingx - 15
x+15 2 Xx+15

y =xInCy

3apnaHue No28
ds S t

O6mee pemenne quddepennmansaoro ypasaenus dt  t S pmeer Bun:

Bbibepute oanH 13 4 BapnaHToB OTBETA:

1) ] C+ arctg(?lfs)—%ln(st ;f; +1j =In(t-15)
2) _ S? =t?InCt?

3) ) S =t In%

2) N S? :2t2In%

3apnaHue No29

1A—X 2
O61ee perenue quddepeHnuanbHoro ypapHenus Y€~ Y =0 yyeer pup:

Bbl6epl/ITe OOWH U3 4 BapnaHTOB OTBeTa.
xC+1

1) ) y =xe
2) - y—x=Ce’™*
3) + tgy =e*+C

2 2 2
2) ) y® =x"InCx

3apaHue N230
X2 1,2 +
O6mee pemenne quddepennmansaoro ypasaenus X Y =Y X pmeer pup:
BbibepuTte oavH 13 4 BapmaHToB OTBeTa:

yo X
1) + C-Inx

2) - y—x:Ceﬁ

40



x* —y? =Cx
y? =x*InCx?

[TpoMexyTOouHBIE TECTHI MPOU3BOJILHBIM 00pa3oM (opMupyroTcs u3 OaHka
TECTOBBIX 3a/IaHUH B COOTBETCTBUH C pa3jieliaMu Kypca.

HToroBeIii TECTIPOM3BOILHBIM 00pa3oM GopmupyeTcs u3 0aHKa TECTOBBIX
3aIaHUM U3 BCEX PA3EIO0B Kypca paBHOMEPHO.
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10. O0pa3oBaTebHbIC TEXHOJOTHH U METOAMYECKHE YKA3AHUS 110 OCBO-
€HUI0 TUCHUILINHBI (Y4eOHOr0 Kypca)

Peanusyercs ¢ npuMeHEHUEM JAMCTAHLMOHHBIX 00pa30BaTENIbHBIX TEXHOJO-
I'uil B pamKax npoekra «Pocnuctanty.

CamocTosTenbHass pabdoTa CTyIEHTOB NpPEAyCMaTPUBAET BBINOJIHEHHUE IPO-
MEXXYTOUHBIX TECTOB, 3a/laHUi, IPOBEPSIEMBIX BPYUHYIO, COCTABJICHHBIX U3 3aJa4
10 TEMaM Kypca, UTOrOBOT'O TECTA MO KypCy, U3y4YEHUE MAaTEPUAIIOB JIEKLIHA.

42



IJIMHBI (Y4e0HOr0o Kypca)

11.1. O0s13aTeJIbHASI JIUTEPATYPA

11. YueOHO-MeTOoaM4Yeckoe U MHGPOPMALMOHHOE oO0ecleYyeHHEe TUCHH-

Ne
n/a

bubnmorpaduyeckoe onucanue

Tun (yaeOHUK, yueOHOE
nocobue, yaeOHO-
METOAMYECKOE TI0CO-
Oue, MPaKTHKYM, JIp.)

KonnuectBo B OuOIMO-
TEeKe

IMumnaues, B.C.

Briciias maremaruka : ydeOHUK /
B.C. IllunaweB. — MockBa :
NHOPA-M, 2019. — 479 c. —
(Bricmiee oOpa3oBaHue). —
www.dx.doi.org/10.12737/5394. -
Teker anekTpoHHbii. - URL:
https://new.znanium.com/catalog/pro
duct/990716

YueOHUK

9bC
“ZNANIUM.COM”

Pxxesckuii, C.B.

Bricirass marematuka : y4yeOHHWK /
C.B. PxeBckuii. - Mocksa : Un(pa-
M ; Znanium.com, 2018. - 814 c. -
(Beiciee oopazoBanme). - ISBN 978-
5-16-107481-7 (online). - Teker :
3JICKTPOHHBIN. - URL:
https://new.znanium.com/document?i
d=337456

YuyeOHUK

ObC
“ZNANIUM.COM”

yueb. mocobue /
IO.M. Jlanunos, JI.H. XKyp6eHnxo,
I''A. Huxonora, H.B. HuxkoHogna,
C.H. Hypuesa ; nox  pen.
JLH. XKypbenxo,

I'.A. HukonoBoit. —  MockBa
NHOPA-M, 2019.— 496 c.—
(Boiciee obpazoBanue: bakanaBpu-
aT). - Tekcr : anexTponHsii. - URL:
https://new.znanium.com/document?i
d=327832

Maremaruka

Yu4eOHOoe mocodue

OBC
“ZNANIUM.COM”

Martemartuka B mpuMepax U 3ajadax :
yueb. mocobue / O.M. Jlertsipesa,
JLH. Xypbenko, I'.A. Huxonosa,
H.B. Huxonosa, C.H. HypueBa. —
Mocksa : UHOPA-M, 2019. — 372
c. — (Bricmee oGpazoBanue: baxka-
naBpuar). - TEKCT : ANMEeKTPOHHBIN. -
URL:
https://new.znanium.com/catalog/doc
ument?id=327833

VYuebHoe mocooue

OBbC
“ZNANIUM.COM”

COT'JTIACOBAHO

JupexTop HayuyHOU OMOIHOTEKH

«

A.M. AcaeBa

(noonucy)

20 T.

MII

(H.0. @Pamunus)
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11.2. JlonmosHMTeJbHAs JUTEpaTypa W y4deOHbIe MaTepHaabl (ayamo-,
BH/I€OTIOCOOMS U JIP.)

e (¢onx HayyHoi Oubmmoreku TI'Y:

bubnuorpaduueckoe onucanue

Tun (yueOHuK, yueo-
HOE rmocobue, yaeOHo-
METOMYECKOE TI0CO-
Oue, MPaKTHUKYM, JIp.)

KonunuectBo B O10-
JINOTEKE

Kysnuenos, JI.A. COopHUK 3agaHuii 1O
BBICILICH MaTeMmaTuke. THIIOBBIE pacue-
THI : yuebnoe nmocodue / JI.A. Ky3nenos.
— 13-e wm3g., crep. — CaHkr-
[TerepOypr : Jlanp, 2015. — 240 c. —
ISBN 978-5-8114-0574-9. — Tekcr
AIIEKTPOHHBIN // DIEeKTPOHHO-
ouOmmoreynas cucrema <«Jlampy
[caiT]. — URL:
https://e.lanbook.com/book/4549 (nmara
oOpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BaTeIICH

VY4yebHoe rmocooue

9bC
“HaHL”

dummmona, E.E.

Marematuka: Yuebnoe nocobue / E.E.
dununoaa, J.B. Cepreena,
U.H.Cnobonckas - Bomorma:BUITD
®CHH Poccun, 2015. - 378 c.: ISBN
978-5-94991-312-3 - TekcT : 2JIEKTPOH-
HBIN. - URL:
https://new.znanium.com/catalog/produc
/899484

YueOHOoe mocobue

ObC
“ZNANIUM.COM”

Bricmias marematuka. Yacts 1 : yueb-
Hoe nocobue / B. U. benoycosa, I'. M.
EpmakoBa, M. M. Muxanesa [u 1p.]. —
ExarepunOypr : Ypansckuil ¢enepanb-
Helii yHuBepcutet, ObC ACB, 2016. —
296 c. — ISBN 978-5-7996-1779-0. —
Tekct : >neKTpOHHBIN // DIEKTPOHHO-
6ubnuoreynas cucrema [PR BOOKS :
[caifT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata oOpamenus: 25.10.2019). — Pe-
JKAM JIOCTyTa: JIJIsi aBTOPU3UP. TOJIb30-
BaTesen

VYuebHoe mocooue

9bC
“IPRbooks”
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11.3. IlepeyeHb pecypcoB HHGOPMANMOHHO-TEJEKOMMYHHKAIMOHHOM
cetu ""UnTepHeT"

*http://www.mathprofi.ru/matematika dlya chainikov.html

*http://www.mathprofi.ru/

*http://function-x.ru/

*http://www.matburo.ru/mart _sub.php?p=art matanall

*Web of Science[DnekTpoHHBI pecypc]: MyTbTHANCHHUIUTHHAPHAS pedepa-
tuBHas 0a3a nanHeix.—Philadelphia: Clarivate Analitics, 2016—. —Pexxum moctyma:
apps. web ofknowledge.com. — 3aru. ¢ a3kpana. —f3. pyc., aHri.

*Scopus [DnekTpoHHBIN pecypc]: pedeparnBHas 6aza manuasix.—Netherlands:
Elsevier, 2004—. —PexxuM mocTyma: SCOPUS.COM. — 3ari. € 3kpaHa. —5I3. pyc., aHTIL.

*Elibrary [OneKTpoHHBII pecypc]: HaydHas >3JIEeKTPOHHAsAOMOIHOTEKa.—
MockBa:H3b,2000— Pexum nocryma :elibrary.ru. — 3arm. € skpana.—f3. pyc.,
aHTJL

*Springer Link [DnexkTtponHslii pecypc]: [0a3a maHHbIxX]. — Switzerland:

Springer Nature, 1842—. —Pexxumpoctymna:link.springer.com.—3ari. ¢ 3kpana. —5I3.

aHTI'JI.

*Science Direct [DneKTpoHHBIN pecypc]:KOJIEKIUS JIEKTPOHHBIX KHUT U3/a-
tenbctBa Elsevier. — Netherlands: Elsevier, 2018 — Pexxum poctyma: science
direct.com. —3aru. ¢ ’kpana. —SI3. aHrII.

11.4. IlepeyeHb NPOrPAMMHOI0 OOecneYeHUst

Ne Hanmenosanue IO PexBuU3UTHI zmrmsgpa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok neii-
WinPro 10 RUS Upgrd OLP NL Acdmc CTBHSI — O€CCPOYHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox
JieficTBUSL — 6ECCPOUHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok aeii-
AcademicEdition CTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok neit-
AcademicEdition CTBHUS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok aeii-
AcademicEdition CTBUS — OECCPOUHO
3 Mirapolis Human Capital Management JMIIEH3UOHHBIH noroBop Ne 42/02/22-K ot
02.02.2022, cpok ercTBUSA — 110
31.08.2022
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11.5. Onucanue mMaTepHAIbHO-TeXHHMYECKOH 0a3bl, HEOOXOAUMOM [JIA
OCyILIeCTBJIEHHSI 00Pa30BaTEILHOI0 MPOoLEcca Mo JUCHUILUIMHE (MOLYJII0)
HanmeHoBaHue 000py/10BaH- DaKTHaecKii )y o ™
HBIX YU4eOHBIX KAaOUHETOB, - 2 2
. agpec y4eOHBIX = -
Ne JadopaTopuii, MACTEPCKUX U IlepeyeHs 0CHOBHOTO 000- = S,
Ka0HHETOB, 1a00- s g3
n/m | ap. 00beKTOB A5 NPOBeJIeHH py10BaHHUSA ATODHIL MACTED- g E XS
NPaKTHYECKUX U JadopaTop- P cﬁnx’n P = s g
HBIX 3aHATHI - = = E
AynuTtopus BeOKOH(De-
peHIwii. YaeOHas ayauTo-
pHs U IPOBEICHUSI 3aHs-
TUM JIEKIIMOHHOTO THIA.
YueOHasi ayautopus s
MPOBCACHHA  SAHATHH  ce- DKpaH TeEIEeBU3MOHHBIN
MUHApCcKoro Tuma. Yu4eb- p > | 445020 Camap-
HIUPMBI, TPOKEKTOpP Ha
Hasi ayquTopusl s Kyp- ckasg o6 r. To-
IITaTUBE, CTOJ IPerojia-
COBOIO  MPOEKTHPOBAHUS - TbATTH, Y. be-
1 BaTEJIbCKU, CTYJbs 17.1 1
(BBIIIOJIHEHUSI ~ KYPCOBBIX Jopycckasi, 168, ’
MPEIoAaBaTeIILCKHE,
pabot). YuebHas ayauto- 8 oarax, VYIJIK-
Tpancmapant-
pus Uil TIPOBEACHUS . | 807. Homep mno
MEPETsHKKA, CHCTEMHBIN
TPYNNOBBIX U HHIWBUIY- 6110k TII - 23
AJIbHBIX KOHCYJIbTAIIuI )
YueOHast ayautopus s
MPOBEJICHUS 3aHSITUN  Te-
KYIIEr0 KOHTPOJS M MpO-
MEXYTOYHOM aTTECTalUH.
(YJIK-807).
[Tomemenue st camocto- | CTonbl, CTynbs, Kommb- | 445020 Camap- | 84,8 | 16
ATENbHOM paboThl 00yda- | I0Tephl ckas obu. r. To-
2 roruxcst (I'-401) TeATTH, yiu. be-
nopycckas, 14,
(T"-401)
[Tomemenue ans camocto- | Jlocka ayautopHas (me- | 445020 Camap- | 34,1 | 10
ATeIbHOW paboThl 00yda- | JoBasi), CTONBI ydeHHue- | ckas o0i. r. To-
3 roruxcst (C-508) CKHE, CTOJI IIpenojaBa- | JbATTH, yiI.
TENbCKUH, CTYyJbs, CTEH- | YIIakoBa, 59,
b, IIKAQBI. (C-508)

46




