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Pabouas nmporpamma cocrasiena Ha ocHoBannu OI'OC BO u yyeOHOro 11aHa HampaBJICHUS
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PeIIeH3I/Ip0BaHI/Ie pa60qeﬁ nporpaMmbl THCHUIIJIMHBI:

OtcyrcTBYyeT

VaN VYyeOHnas (pabouas) mporpamMmma o00peHa Ha 3acenanuu kadeapsl «Beiciias MmareMaTuka u
MareMaTuieckoe oopazoBanuey (rmpotokoi 3acemanus Ne 1 ot 30.08. 2018r.).

Penenzent
(OondicHOCmb, YueHoe 36aHue, CIeneHb) (noonucs) (U.0. @amunus)
« _» 20 1.

Cpoxk aeiicTBusi padoueii nporpaMmmal aucuunauubi 10 30.08.2023 r.

HNudopmanus 00 akryanusanuu padodeil mporpaMmbl I CHUILIHHBI:

[Iporokon 3acenanus kabeapbl No  oT «__ » 20 T

[Tpotokon 3acenanus kadeapsl Ne  oT «_ » 20 T

[Tpotokon 3acenanus kadeapsl Ne  oT «_ » 20 .

ITpoTtokomn 3acenanus kagenpsl No 0T «_ » 20 T
COI'JTACOBAHO

3aBeayromuii kadenpoi «YnpapieHne NPOMBIIIIEHHOW U 9KOJIOTrHYeckoi be3omac-
HOCTBIO»

(sbInycraioweli Hanpasienue (CheyuaIbHOCy))

« » 20 T JI.H. T'opuna
(noonucs) (U.0. Damunus)
YTBEPX/JAIO
3aBenyromuii kadenpoi «Briciias MaTeMaTHKa U MaTeMaTuieckoe 00pa3oBaHKe
(paspabomasweti PITJ])
« » 20 T P.A. YTeeBa
(noonucs) (H.0. ®amunus)



AHHOTAIIUA
AUCHHUILINHBI (Y4eOHOr0 Kypca)
b1.5.06.03 Beicmnasi MmaTemaTuka 3

(MHOEeKC M HAUMEHOBAaHKE TUCUMIUTHHBI (y4eOHOTO Kypca))

1. Heap u 32724y U3y4YeHHUs AUCIHUAILUINHBI (Y4eGHOT0 Kypca)

Heab — NOArOTOBKA CHEIHAINCTOB, CIIOCOOHBIX: KOJWYECTBEHHO OIICHUBATh
CUTYaIliH, BO3HUKAIOIIKE B TMpoliecce MpodeccnoHalbHOM AesITeNbHOCTH; (HOPMYITH-
pOBaTh MAaTeMaTHYECKUE MOJEIHN TEXHOJOTHMYECKHX MPOLECCOB M HAXOAWTh HUX pe-
HIEHUS] aHAIUTHYECKUMHU METOJaMU WM Ha OCHOBE BBIUYMCIUTEIBHOTO SKCIEPUMEH-
Ta; IPOBOJUTH KOJIMYECTBEHHOE MPOTHO3UPOBAHHUE PE3YNIBTATOB ACATEIBHOCTH IS
MOMCKA ONTUMAJIbHBIX PEIIEHUN U CTOCOOOB X pealn3alu.

3agaum.
1. CdopmupoBaTh y cTyJaeHTa 0a3y 3HAHUM MO MaTEMaTUKE, HEOOXOIUMYIO IS
YCBOCHUSI €CTECTBEHHOHAYYHBIX, OOIETEXHUYECKUX U CIEUUATbHBIX JUCIUIUIMH U
JUTSL pelieHus 3a/1ad B 00JIaCTH TEXHUKH, CBA3aHHOU ¢ TPodecCHoHabHOM cdhepoid.
2. Hayuuthb cTyzieHTa MaTeMaTHYECKUM METO/IaM PEeIleHuUs 3a/1ay.
3. [IponeMoHCTpUpPOBATh CTYACHTAM Ha MpUMEpPaX KCIOIb30BaHUE MaTeMaTHye-
CKUX TOHSATUH M METOJIOB JUJISl pPEIICHMs 3a/lad B OOJacCTH TEXHHMKH, CBSI3aHHOU C
npodeccuei.
4, Pa3BuBaTh y CTYyJIEHTOB YMEHHE CAMOCTOSTEIHHO PACIIUPATE U YIIIYOJISATh Ma-
TEMaTUYECKHUE 3HAHUSI.

2. MecTo mucuuninHbI (yueoHOTo Kypcea) B crpykrype OIIOII BO

Jannast aucrurinHa (y4eOHbIM Kypc) oTHOcUTCS K Bioky 1 «JIMCHUTIIUHBL
(Mosynu)» (6a30Basi 4acTh).

JucuunnuHel, y4eOHble KypChl, HA OCBOEHHUHM KOTOPBIX Oa3zupyercsi JaHHas
nucuuIuinHa (yueOHbli Kypc) — Beiciias matemaTtuka 1.2.

JlucuunauHbl, y9eOHbIe KypChI, M1 KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS,
HaBBIKH, NIPHOOpETaeMbIe B pe3yibTaTe M3yUeHHUs AaHHOU TUCIHUIUIMHBI (Y4eOHOTO
Kypca) — npodeccroHaabHble TUCHUILTUHBI.

3. [lnanupyemblie pe3yJibTaThl 00y4eHHUs MO AUCHUILIMHE (YdeOHOMY KYP-
Cy), COOTHECEHHbIE C IUIAHUPYEMBbIMHU Pe3yJbTATAMHM OCBOCHHUS 00pa3oBaTelib-
HOM NMPOrpamMmbl

dopmupyemble H Ilnanupyembie pe3yabTaThl 00y4YeHUSs
KOHTPOJIMpYyeMble
KOMIIeTEeHIIUH

- CnocoOHOCTh K TO- | 3HATh: OCHOBBI TO3HABATEIILHOUN NIEATEIHHOCTH, HEOOXO-
3HABATEILHOW JEATENb- | AUMBIE IS WACHTU(UKAIMHU, OPMYITUPOBAHUS U pelle-
noctu (OK-10) HUS 3a7a4 TPOMBIIIJICHHONW O€30MacHOCTH TEXHOJOTHYE-
CKHUX MPOIIECCOB M MPOM3BOJICTB

YMeTh: UCHOJIb30BATh METOAbI aHalIn3a, CMHTC3a, OLCHKH

3




AJIs1 pCIICHUA HpO(I)eCCI/IOHaJIBHI)IX 3a/1a4, U3BJICKATb HYIK-
HYIO I/IH(i)OpMaLIHIO 110 BBICIICH MaTCMaTHUKEC, CaMOCTOA-
TCJIBbHO HAXOOUTH €C B COOTBGTCTBy}OHleﬁ JIUTCPpATypcC.

BJ'IaI[eTB: HaBbIKaMHM dHaJIN3a IIPUYUHHO-CICACTBCHHBIX
CBS3CH B Pa3BUTHUHU HpOMBIHIJ'ICHHOﬁ 0€30IaCHOCTH TEXHO-
JIOTMYCCKHX ITPOHCCCOB U IMPOHU3BOJACTB

- CII0COOHOCTB UCIIOJNb-
30BaTh 3aKOHBLI U METO-
bl MaTEMaTHKHU, €CTe-
CTBEHHBIX, TYMaHHUTap-
HBIX U DKOHOMHYECKUX

3HaTh: OCHOBHbIC MOHATHS JIMHEHHON U BEKTOPHOU anred-
pBI, aHAJTUTUYECKON T€OMETPUU, METOABl MaTeMaTH4YECKO-
ro aHajiu3a, HeoOXOoauMble i uAeHTUdukauu, Gopmy-
JUPOBAHUS U PELICHUs 3a7a4 MPOMBIIUICHHON 0e30macHo-
CTH TEXHOJIOTHYECKUX MPOIECCOB M MPOU3BOJICTB

HAyK TP  pEHICHUHU
npodheCCHOHAIBHBIX
3amau ([1K-22)

YMeTh: BBISBIISTH CCTCCTBCHHOHAYYHYIO CYIITHOCTb TCXHU-
YCCKHUX MW TCXHOJIOTHYCCKHUX HpO6JI€M HpOMBIIHJIGHHOﬁ
0C30IaCHOCTH TEXHOJIOTHYSCKHUX IIponccCoB " IIPOU3-
BOJICTB, IIPUBJICKATh I UX PCHICHUA COOTBGTCTBYIOHII/Iﬁ
MaTeMaTUYCCKUU dallriapar.

Bianets: HaBbIKAMU MCITOJIB30BAHUS OCHOBHBIX 3aKOHOB U
METOJOB BBICIIEH MATEMATHKH, MAaTeMaTHYECKOTO0 MOJIe-
JMPOBAHUs, CTATUCTUYECKOTO AHAIN3a YUCIOBBIX, BEKTOP-
HBIX 1 HEYMCIIOBBIX JAHHBIX, BDEMEHHBIX PSO0B, DKCIEPT-
HBbIX OLICHOK I UAeHTU(UKAIMK, (HOpMYyIUpOBaHUS U
pelieHus 3a/1ad MPOMBIIUIEHHON 0e30MacHOCTH TEXHOJIO-
I'MYECKHUX MPOLECCOB U NNPOU3BOJICTB

TemaTnuyeckoe coaep:kaHue JUCUUIJIMHBI (YUeOHOr0 Kypca)

Paznen, moayJib

Ioxpasznen, Tema

Monyis 1.
JudpdepenunanpHble ypaBHe-
HUS NIEPBOTO MOPsAIKa

1.1. TuddepennmanbHble ypaBHEHUS IEPBOTO MOPs/IKa € pas/ie-
JSTFOIIIMMUCS] TIEPEMEHHBIMHU

1.2. JIuneiinble quddepeHmranbHbe ypaBHEHH IEPBOT0 MOPsIKa

Monys 2.
JuddepenunanbHbie ypaBHe-
HUS BTOPOTO MOpsiKa

2.1. lucddepennmanbHbie ypaBHEHUSI BTOPOTO HOPSIIKA

Monyis 3.
Kpatnsie unterpainsl. Yacts 1

3.1. KpaTHbie UHTETpabI.

3.2. Beluucnienue JBOWHBIX HHTETPAJIOB B MPSIMOYT'OJIBHOM CH-
CTeMe KOOpJIMHAT.

Monyis 4.
Kpatubie unTerpansl. Yacts 2

4.1 BeruucieHue JBOWHBIX HHTETPAIOB MOJIIPHONU CUCTEMBI KOOP-
JIMHAT.

4.2. ITpunoxeHus ABOWHBIX HHTETPAJIOB B MEXaHUKE.

Monyis 5.
KommnekcHsle uucna u QpyHk-
IIUM KOMIUIEKCHOT'O IEpPEMEH-

HOTO

5.1. KoMIiekcHbI€ 9rciia B TPUTOHOMETPUYECKOM U TTOKa3aTeNb-
HOM opmax.

5.2. Bo3BezieHue B CTENEHb U U3BJICYCHUE KOPHS KOMIUIEKCHBIX
YKcesl, 33JaHHbIX B TPUTOHOMETPUYECKOH popme.

5.3. YHKIIUN KOMIUIEKCHOTO MTEPEMEHHOTO

5.4. Jlorapudmudeckas GpyHKINS KOMITIEKCHOTO IMTEPEMEHHOTO.




5.5. luddepennupoanue GyHKIIUA KOMIUIEKCHOTO TIEPEMEHHO-
rO.

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




4, CprKTypa U COACPKAHUEC NUCIHUILIMHDBI (yqeﬁﬂoro Kypca) «BpIcIasi MaTeMaTHKA 3»
(HaMMeHOBaHKE TUCLIUILIMHEI (yueOHOTo Kypca))

Kypc n3yuenus Bropou

Ioapasaen, Tema Buanbl yueoHoii padoThl Heo6xonumeie Dopmbl Pexo-
KonrakTHas padota CamocrosiTesibHast padoTa MaTepuaIbHO- TeKyLIero KoH- MeH-
(B yacax) TeXHUYECKHE TpoJs nye-
BCEro = DopMbI NPoBeieHU ¢opMbI opranuzanuu pecypchl (HauMeHOBaHHe masi
Pazznen £ JIeKIui, J1abopaTop- €aMoCTOSATEIbHOI OIIEHOYHOT'0 JIaTe-
MO .m: gl £ HBIX, IPAKTHYECKHX y pa6oTsI cpeacTsa) parypa
¥ iz A £2 | sausTmii, Mmeronni oby- | S (Ne)
Z £ E E & YeHHsl, pean3ylonue z
= & E_ = NMpUMeHsieMYI0 06pa3o-
g B z BaTeJIbLHYIO TEXHOJI0-
= THIO
1.1. Nuddepenumanbhbie 37 Uzydenune Bumeo
ypaBHEHUS TIEPBOTO MOPSIKA JIEKIIUH TI0 UTOTaM
Moayas 1. C pa3AEeNAIOIMMUCS IEpe- BeOUHApa, MATEPH-
I[Hq)q)epeﬂuﬂaﬂbﬂble MCHHBIMH 2 2 4 ajna 3JEKTPOHHOIO
YPABHEHUS NEPBOTO 0~ | 1 D Jyygeiinsie quddepen- y4eOHHKa, OTBETHI
psiiKa [IUATbHBIE YPABHEHUS TIED- Ha BOIPOCHI ISl
P P Bebunap Ha on- P A
BOTO TOPsI/IKA N CaMOKOHTPOJISI K
JTaWH-TUIOIIA IKE,
teMam. CamocTosi-
2.1. lnuddepennmanbHbie Jauckyceus B yate | 37
TETHHOE BBIMOJTHE-
MOHyﬂb 2. YPaBHEHUS BTOPOI'0 MOpsiaKa BeGI/IHapa. HHe 3aaHHi npo- Brinonnenue
JinddepeHuunaabHble Ayamno/Buzeonex ’ 3amanuii 1-6
(bepep 2 2 4 YA A BepseMbIX Bpyd- | LMS-cucrema 5
YpPaBHEHUsI BTOPOTO Mo- AU DJIEKTPOHHO- K TeMaM,
HYI0, KOHTPOJIb Ha OCHOBE
psiaka ro yueOHHKa C penieHue
9 cmennl IP-aapecos, | Moodle, xom-
KOHCYJIbTaIuen 6 MTPOMEXKY- 1-4
Monayan 3. 3.1. KpaTHble HHTETpAJIBI. NpernoaBaTes 37 | YAaICHHad ayTCH- | HBIOTEP, IMOO |~ o Te-
Kparubie unaterpainl. | 3.2. Beruucienue IBOMHBIX Ha opyMme. THQUKALMA IPA | TLIAHIIET, 60 CTOB, HTOTO-
Yacrs 1 MHTErPaJIOB B PSAMOYTOJIb- TIpakTHKYM ¢ TIOMOIIH pacto- cMapThOH. BOTO TeCTa
i 3HaBAHUS JIHII,
HOH cHCTeMe KOOPAWHAT. IIPUMEHEHIEM . 110 Kypcy
aHaIu3 TEKyIIei
2 2 4 JTACTAHITMOHHBIX
YCIIEBaEMOCTH TIPH
00pa3oBaTeIbHBIX
o nomomu bPC-
TEXHOJIOTHH. N
peiitunra. Peme-
HUE 3aJJaHui Ipo-
MEXYTOUHBIX Te-
Monyas 4. 4.1Bbryncienue JBOMHBIX 2 2 4 37 CTOB K TEMaM H
KpaTHble HHTErpajbl. | HHTETPAJIOB MMOJISPHOMN CH- UTOTOBOr'O TCCTA
Yactp 2 CTEMBbI KOOPAUHAT. 110 Kypcy.




4.2. IlpunoxxeHus JBOWHBIX
HUHTETPaJIOB B MEXaHHKE.

Moayan5.
KoMmniekcHble uncja u
(pyHKIMH KOMILIEKCHOI 0
nepeMeHHOro

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

5.2. Bo3BeneHue B CTEIICHb
Y U3BJICUCHUE KOPHS KOM-
TUICKCHBIX YHUCEII, 3aIaHHBIX
B TPUTOHOMETPUUYECKON

dopme.

5.3. ®yHKIUY KOMITJICKCHO-
r'o MEPEeMEHHOTO

5.4. Jlorapudmuyeckas
(GYHKIHS KOMITIEKCHOTO T1e-
PEMEHHOTO.

5.5. IuddhepenumpoBanue
(YHKIIMH KOMITIEKCHOTO
MIEPEMEHHOTO.

35

KonTpoas

Hroro:

12 |

| 12 | 24 |

216

183




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

@DOopMBbI TEKYIIETO KOHTPOJIS

VcnoBus JOITyCKa

Kputepuu u HOpMBbI OLICHKH

N3yuenne wMarepuana diex-
TPOHHOTO y4eOHUKA, OTBETHI
Ha  BONpPOCHl IS Camo-
koHTposia K Teme 1.1 Judde-
pEeHIMATbHBIE YPAaBHEHHS IEp-
BOT'O TOPSIJIKA C pa3iaesstoNIn-
MUCSI IEPEMEHHBIMH.

Jomnyckatorcs Bce

6 6aJIIoB- 3a MPABWIIBHO BBIOJIHEHHEIE Bee 10 3amanuit Tecra

5 6ajuIoB - 3a MpaBUJILHBIC BHIMOJHEHHBIE OT 8 10 9 u3 10 3amanumii Tecra
4 Gayia- 3a MpaBUILHBIC BEITIOTHEHHBIC 6-7 U3 10 3amanuii Tecta

3 Gajuta- 3a mpaBWIbHBIE BhIOJMHEHHBIE 5 U3 10 3amanuii Tecta

2 Gaya- 3a mpaBUJIbHBIC BRIMOTHEHHBIE 3-4 n3 10 3amanuii Tecra

1 Gayut- 3a mpaBHUIIbHBIC BBITIOJIHEHHBIC 1 -2 13 10 3amanuii Tecta

0 Gay1oB - BCe 3aJJaHUs! TECTA BHINOJIHEHB! HEBEPHO.

BrinonHeHnue 3amaHusi, poBe-
psSEeMOro aBTOMATHYECKH, K
teme 1.1. Jludpdepennuanpabie
YpaBHEHUS TIEPBOTO TOPSIKA C
pa3ICISIOIIUMUCS  TICPEMCH-
HBIMH.

I[OHYCKaI-OTCH BCC

3 Gaia — 3a MpaBWJIbHO BBINIOJIHEHHBIE Bce 25 3a/laHul TecTa;

2 Gayia — 3a IpaBWJIbHO BBINOJIHEHHbIE 16 U3 25 3a1aHuii TecTa;
1 Gayut — 3a MpaBUIILHO BBITIOJHEHHBIE 8 U3 25 3a/IaHul TeCTa;

0 6amIoB — MpPaBUIILHO BBHIMOJIHEHO MEHEE 8 3a/laHUi

Bemmonnenune 3aganus 1, mpo-
BEPSIEMOr0 BPYYHYIO, K TeMe
1.2. Huddepenunanbuble
yYpaBHEHHS MIEPBOTO MOPSIKA

I[OHYCKaI-OTCH BCC

3 Gayuta — 3a MpeaoCTaBIEHHOE MOJHOE U 0OOCHOBAaHHOE pellleHHe 3a]ayd ¢ MPUBEAEHHBIMU (QOp-
MYyJaMU U1 pacy€era;

2 Gayia — Ipy HAJIMYUKM HEJOYETOB B PEIICHUH (OTCYTCTBUH (HOPMYJT U MPOMEXKYTOUHBIX BBIYHC-
neHui);

1 6anmn — npu HaNWYMK NPAaBUIBHOTO OTBETA U OTCYTCTBUHU PELICHUS 33/a4;

0 Gay10B — IpU OTCYTCTBUH PEIICHHUS

Brimonnenue 3aganus 2, npo-
BEPSIEMOr0 BPYYHYIO, K TeMe
1.2. Huddepenumanbabie
YpaBHEHHS TIEPBOTO MOPSIKA

Jomyckarorcs Bce

3 Gayuta — 3a MpeaoCTaBIEHHOE MOJHOE U 0OOCHOBAaHHOE peIlleHHe 3a]ad ¢ MPUBEAEHHBIMU (Op-
MYyJaMU U1 pacy€era;

2 Gajula — Ipu HAJIMYUKM HEJTOYETOB B pelIeHUH (OTCYTCTBHM (HOPMYI U MPOMEKYTOUHBIX BBIUUC-
neHuil);

1 6anmn — npu HANWYMK TPABUIBHOTO OTBETA U OTCYTCTBUHU PELICHUS 33/a4;

0 GayyI0B — IpU OTCYTCTBUU PEIICHUS

N3yuenne wmartepuana dJek-
TPOHHOTO y4YeOHHKA, OTBETHI
Ha  BOMNPOCHI JUIS  Camo-
KoHTposst k Teme 2. Judde-
PCHIIMATIbHBIC YPAaBHCHHUS BTO-
poro mopsiika.

Homnyckatorcs Bce

6 0asuIoB - 3a IPaBUJILHO BHIMOJHEHHBIE Bce 10 3amanuii Tecta

5 6annoB - 3a mpaBUIIbHBIE BbITIONHEHHBIE 8§ U3 10 3amanuii Tecta
4 Ganna- 3a MpaBUIbHBIC BBITTOTHEHHBIE 6 U3 10 3amanuii Tecta

3 Ganna- 3a mpaBUJIbHBIE BRIMOTHEHHBIE 5 3 10 3amanuii Tecta
2 Gamta- 3a mpaBWJIbHBIC BBITIOJIHEHHBIE 3 13 10 3amanuii Tecta

1 Gann- 3a mpaBuiIbHBIC BeIMoTHeHHOE | u3 10 3amanuii Tecta




Beinonnenue 3aganus, mpose-
psAeMOro aBTOMATHYECKH, K
teme 2. Huddepennmnanbabie
ypaBHEHUS BTOPOTO TOPSIAKA.

Honyckarorcs Bce

3 Oayta — 3a MpaBUIILHO BBITIOJHEHHBIE BCE 25 3a/IaHHI TECTa,

2 Gasuta — 3a MpaBUIIHHO BBHITIOJTHEHHbIE 16 U3 25 3amaHuii TecTa;
1 Gayut — 3a MpaBUIILHO BBITIOJIHEHHBIE 8 U3 25 3a/1aHui TeCTa;

(0 GayTOB — MPABIIILHO BBITIOJIHEHO MEHEE 8 3alaHui

Beinonnenue 3aganus 3, mpo-
BEpSIEMOr0 BPYYHYIO, K TEMe
2. NMuddepeHnmnanbapie ypaB-
HEHUS BTOPOTO MOPSIJIKA.

Honyckarorcs Bce

3 Gayuia — 3a IpeJOCTaBIEHHOE NOJHOE U 0OOCHOBAaHHOE pellIeHUe 3a/1a4 ¢ IpUBEAEHHBIMU (HOp-
MYJIaMM IS Pacuéra;

2 Gajula — IpU HAJIMYUKM HEJOYETOB B pEIIEHUU (OTCYTCTBHM (HOPMYI U MPOMEKYTOUHBIX BBIUUC-
JIEeHUl);

1 6amn — npu HaNWYMK NPABUIBHOTO OTBETA U OTCYTCTBUHU PELICHUS 33a4;

0 6ajy10B — IpU OTCYTCTBUH PEIICHHUS

W3ydyeHue wmarepuana diiek-
TPOHHOTO Yy4e€OHUKA, OTBETHI
HAa BONPOCHl JJIs  CaMo-
KoHTposst k Teme 3.1. Kpart-
HBIE UHTETPAIbI.

I[OHYCKaI-OTCH BCC

5 6ajuIoB - 3a MPaBUJILHO BBINMOJHEHHBIE Bce 11 3amanuii Tecra
4 Gainna- 3a IpaBWJIHHO BBINOJIHEHHBIE 8 U3 11 3amanuii Tecta

3 Gajuta- 3a MpaBWJILHO BHITIOJIHEHHBIC 6 U3 11 3amanuii Tecta

2 Oata- 3a MpaBWJIBHO BHITIOJIHEHHBIC 4 u3 11 3amanuii Tecta

1 Gayut- 3a MpaBUJIbHO BhINOJIHEHHBIE 2 U3 11 3amanHuii Tecta

0 Gay1oB - MeHee 2 MPaBWIIHLHO BBHITOJHEHHBIX 33JJaHUS TECTA.

N3yuenue wmatepuana 3ieK-
TPOHHOTO y4e€OHWKa, OTBETHI
Ha BOMNPOCHI Uil  CaMoO-
KOHTpouist K Teme 4.1. Borumc-
JIEHUE JBOMHBIX HWHTErPAJIOB
MOJSIPHOM CUCTEMBI KOOPIU-
HarT.

I[OHYCKaI-OTCH BCC

6 6aIoB - 3a MPaBUJIBLHO BBITIONHEHHBIE Bee 11 3amanuii Tecta

5 GayuioB - 3a MpaBUJIbHBIEC BRIMOJHEHHBIE 9 3 11 3amanuii Tecta
4 Ganna- 3a MpaBUIIbHBIE BEITIOTHEHHBIE 7 U3 11 3amanuii Tecra

3 Gayuta- 3a npaBWIbHbBIE BhITIOJMHEHHBIE 5 U3 11 3amanuii Tecta

2 Ganna- 3a npaBUJIbHBIC BRIMOTHEHHbIE 3 U3 11 3amanuii Tecta

1 Gasut- 3a mpaBuIIbHBIE BBITIOJIHEHHOE | u3 11 3amanuii Tecta

(0 GanoB - Bce 3aJjaHNs TeCTa BHIMOJIHEHB HEBEPHO.

Brimonnenue 3amanus 4, mpo-
BEPSEMOI0 aBTOMATHUYECKHU, K
teme 4.1. Brruucienune ABOM-
HbIX MHTETPajoB MOJISIPHOU
CHCTEMBI KOOPJIMHAT.

Jomnyckatorcs Bce

3 bayia — 3a IPABIIILHO BBITTOJIHEHHBIC Bee 20 3a1aHui TecTa;

2 Ganna — 3a MpaBWJIBHO BBIMONMHEHHbIE 13 13 20 3a1aHuii TecTa;
1 Gayut — 3a MpaBUITLHO BBITIOJHEHHBIE 6 U3 20 3aaHuil TecTa;

0 GaToB — MPaBUIILHO BBHITIOIHEHO MEHEe 6 3alaHui

Breimonuenue 3amaHusd, mpo-
BEPSIEMOI0 BPYYHYIO, K TEeMe
4.2. TlpunoxeHuss IBONHBIX
WHTETPAJIOB B MEXaHHUKE.

Jomnyckarorcs Bce

2 Gayuta — 3a MPeIOCTAaBICHHOE MOJHOE U 0OOCHOBAaHHOE pEIIeHUE 33a/1a4 ¢ NPUBEAEHHBIMU (Op-
MyJIaMU U1 pacy€era;

1 Gann — npu HATMYMU HETOYETOB B peIIeHUH (OTCYTCTBUU (HOPMYI U IPOMEKYTOUHBIX BBIYHCIIE-
HUN);

0 6ayI0B — IpU OTCYTCTBUH PELICHHS

Brimonnenue 3amanus 5, mpo-
BEPSIEMOr0 BPYYHYIO, K TEMe

3 Gamta — 3a MpeJOCTaBIEHHOE NOJHOE U 0OOCHOBAaHHOE pEIEHHE 33]a4 ¢ MPUBEAEHHBIMU (QOp-
MYJIAMM IS Pacuéra;
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4.2. TlpunoxxeHus JIBONHBIX
WHTETPAJIOB B MEXaHUKE.

2 Gana — Ipu HAIMYUHM HENOYETOB B PEIICHUU (OTCYTCTBUHU (DOPMYIN M MPOMEKYTOUHBIX BBIYHC-
JeHUl);

1 6ann — npu HaJTMYUK IPABIIIBHOTO OTBETA M OTCYTCTBUH PELICHUS 3a/ay;

(0 6ayTOB — IPU OTCYTCTBUH PEIICHHS

W3ydyenue wmarepuana 3Iiek-
TPOHHOTO Yy4YEOHHMKA, OTBETHI
HAa BONPOCHl JJIsI  CaMo-
KOHTposz K Teme 5. Kom-
IUIEKCHBIE 4ucia ¥ (QyHKIUU
KOMILIEKCHOTO TIEPEMEHHOTO0.

Honyckarorcs Bce

5 6asioB - 3a MpaBHJIbHBIEC BHIIOJHEHHBIE BCE 5 3a/laHUM TecTa
4 Gayia- 3a MpaBUILHBIC BEITIOJTHEHHBIC 4 U3 5 3aaHUIA TECTa
3 Gajuta- 3a MpaBWIbHBIE BHITIOJHEHHBIC 3 U3 5 3aaHUi TecTa
2 Gayia- 3a MpaBUJIbHBIC BHITIOJTHEHHBIE 2 U3 5 3aaHUI TECTa
1 Gann- 3a mpaBUJIbHBIC BHIMOJIHEHHOE | U3 5 3a7aHuii TecTa

0 Gay1oB - BCe 3aJJaHUsl TECTA BHINOJIHEHB! HEBEPHO.

BrinonHenue 3ananus, npose-
psieMoro aBTOMAaTUYECKH, K
teme 5. KomiuiekcHble uncna u
(YHKIIMM KOMIUIEKCHOIO TIe-
PEMEHHOTO.

I[OHYCKaI-OTCH BCC

3 Gaia — 3a MpaBWIIbHO BBINIOJIHEHHBIE Bee 20 3a1aHuil TecTa;

2 Gaiia — 3a paBWIbHO BhINONHEHHbIE 13 13 20 3aianuii TecTa;
1 Gayut — 3a MpaBUIILHO BBITIOJHEHHBIE 6 U3 20 3a1aHul TecTa;

0 6amIoB — MpaBUIILHO BBHIMOJIHEHO MEHee 6 3a/1aHuid

BeimonHnenue 3amanus 6, mpo-
BEpSIEMOr0 BPYYHYIO, K TeMe
5. KommiekcHple 4uyuciia H
(GYHKIIMM  KOMIUIEKCHOTO Tie-
PEMEHHOTO.

Jomnyckarorcs Bce

3 Gamta — 3a MpeaoCTaBICHHOE MOJHOE W 0OOCHOBAaHHOE pEIIeHHUE 3a/1a4 ¢ MPUBEACHHBIMU (GOp-
MYJIaMH JUIs pacuéra;

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

1 Gayt — Mpu HAMYMH PAaBUIBHOTO OTBETA U OTCYTCTBHHU PELICHUS 3a7ay;

0 6ay10B — IpU OTCYTCTBUH PELICHUSI

Hrorosoe TectupoBanue

Jonyckarorcs Bce

40 Gasyu1oB 3a MPaBWJIbHBIC OTBETHI HA BCE 3aJ]aHUs TECTa

3arojHeHUE aHKEThI

Jomnyckarorcs Bce

3 Oaa

OTMeTKa 3a dK3aMEH Mo Kypcy (GopMHupyeTcs Ha OCHOBE MUTOTOBOTO PEUTHHIOBOIO 0Oajia, 1o pe3ysbTaTaM MPOXOXKJICHHS CTY-
JIEHTOM JUCIUIUIMHBI B COOTBETCTBUU cO I1IKasoi nepeBoga peHTHHTOBBIX OAJVIOB B TPAIUIIMOHHBIC OICHKHU:

PeiiTuHrossii 0asn TpaauioHHas OICHKA
80-100 OTanyHO
60-79 Xopouio
40-59 Y 10BJIETBOPUTENHHO
0-39 HeynoBieTBOpUTENBEHO
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6. Kpurepun 1 HOPMbI OLIEHKHU KYPCOBBIX padoT (IPOEKTOB)

Kypcogas pabota (mpoekT) He IpeycCMOTpeHa yIeOHBIM TUTAHOM.

/. IlpuMepHasi TeMAaTHKA KOHTPOJIbHOH padoThl

©

l'I/_l'I Temsbl
1 | Auddepennunanbupie ypaBHEHHS IEPBOTO MOPSIKA C Pa3ACISIOIIUMUCS TEPEMEHHBIMU
2 | Jluneiinslie nuddepeHnnanbable ypaBHEHUs IEPBOTO MOPSIKA
3 | duddepenimanpabie ypaBHEHUS BTOPOTO MOPSIIKA
4 | KpaTHble UHTETpaJIbI.
5 | Boruncnenue 1BOMHBIX HHTErPAIOB B IPSIMOYTOJIbHON CHCTEME KOOPIMHAT.
6 | BoruucieHnue 1BOMHBIX HHTETPAIOB B MOJSIPHON CHCTEME KOOP/MHAT.
7 | IlpunosxeHust IBOMHBIX MHTEIPaJIOB B MEXAHUKE.
8 KoMIuiekcHble ynciia B TPUrOHOMETPUYECKOM U TOKa3aTebHON opMax.
9 | Bo3Benenue B cTeneHb U U3BJICUCHHE KOPHS KOMILICKCHBIX.
10 | ®yHKIMU KOMITJIEKCHOTO IIEPEMEHHOTO.
11 | Jlorapudmuueckasi pyHKIHS KOMIUIEKCHOTO MTEPEMEHHOTO
12 | AuddeperumupoBanue GpyHKINH KOMIUIEKCHOTO
8. Bonpocel K 3k3aMeHy
Ne Bomnpocsl
n/n
1 | Ilonstue uHTerpanbHoil cymmoit pynkiuu f(x,y) 3a1laHHOM Ha AByMepHo# oOnactu D
2 | JIBOiHOM MHTETpall M €r0 TeOMETPUUYECKHI CMBICII.
3 | CpoiicTBa ABOHHOrO HHTErpaia
4 | JIBykpatHblii uHTerpaji. CBONCTBA JBYKPATHBIX HHTETPAJIOB.
5 | Beuncnenue qBOWHOTO WHTErpajia C MOMOIIBIO IBYKPATHOTO.
6 | Beluncinenue ABOHHOrO HHTErpajia B IPSIMOYTOJIBHOM CUCTEME KOOPJIMHAT.
7 | Boruncnenue 1BOMHOro HHTErpaja B MOJSIPHOM cucTeMe KOOPAMHAT.
8 | Beruncnenue miomiaeil miockux Guryp 1 00beMoB Tl C IOMOIIBIO TBOMHOTO UHTErpa-
na.
9 | BeluncneHue Macchl MJIACTUHKU, KOOPJMHAT IIEHTPA TSHKECTH IIIOCKOM (UryphI.
10 | IonsTre MHTErpaNEHOM cyMMoii ¢hyHKIMH f(X,y,Z) 3aJJaHHOI Ha TPEXMEPHOH 00JIacTH
11 | TpoitHo¥ uHTErpas, CBOMCTBAa TPOWHBIX HHTETPAJIOB.
12 | TpoitHol MHTErpa ¥ ero (U3NYECKUI CMBICIL.
13 | TpexkpartHusiii uaTerpan. CBoicTBa TPEXKPAaTHOTO HHTETpaIa.
14 | CBs13b TPOMHOrO U TPEXKPATHOT'O MHTETpaa.
15 | Beluncienue TpOHHOTO HHTErpaja B MPSIMOYTOJIbHOM CHCTEME KOOPJIMHAT.
16 | BoluncieHnue TpoWHOro HHTErpaja B MWIMHAPUYECKUX KOOPAMHATAX.
17 | BoluncieHue TpoHOro HHTerpaja B chepudecKrX KOOpIUHATaX.
18 | Beruncienne o0beMa Tela ¢ IOMOIIBI0 TPOWHOTO HHTErpajia
19 | BoluncieHnue Macchl Tella ¢ MOMOIIBIO TPOITHOTO HHTErpasia
20 | BeluncneHue KOOpAMHAT LIEHTPa MacC ¢ NOMOIBIO TPOMHOI0 MHTErpaia
21 | KpuBonuHEHbIE HHTETPaJIbl, KX CBOWCTBA U BBIYUCIICHHE.
22 | ®opmyna ['puna.
23 | I'eomeTpuyeckre NpUIIOKEHUS! KPUBOJIMHEHHBIX HHTETPAJIOB.
24 | dusnyeckue NPUI0KEHNsT KPUBOJIMHEHHBIX HHTETPAJIOB.




25

[ToBepXHOCTHBIE HHTETPAJIBI, UX CBOMCTBA.

26 | 'eoMeTpuyeckre NpUII0KEHUS! TOBEPXHOCTHBIX MHTETPAJIOB.

27 | dusnyeckue NPUI0KEHUs IOBEPXHOCTHBIX HHTETPAJIOB.

28 | ®opmyasl Ctokca u OcTporpaackoro

29 | IIoTOK BEKTOPHOIO I0JIsl Yepe3 NOBEPXHOCTb.

30 | JluBeprenuus noius u ee pU3MUECKUI CMBICI.

31 | HupKyasiyst BEKTOPHOTO IMOJIS

32 | Potop nosnis u ero Gu3nYecKuii CMBICII.

33 | Oneparop I'ammiibToHa.

34 | Yucnosoii psaa. [Ipumep. Cymma psina.

35 | Cxopsimuecs: ¥ pacXOISIIINECS PSJIbI.

36 | beckoHeuHas reoMeTpHUecKasi POrpeccHsi U ee CyMMa

37 | HeoOxoaumblil Ipu3HaK CXOAMMOCTH YUCIOBOIo psja. Ero nucnosip3oBanue ais uccieno-
BaHUS CXOJMMOCTH psijia

38 | JloctaTo4yHble NPU3HAKU CXOJUMOCTH DPSJIOB C MOJOXKHUTEIbHBIMU WI€HAMU (CpaBHEHUS,
Jlanambepa, paguKaibHbId, THTETPAJIbHBINH).

39 | 3nakouepenyromuecs psansl. Teopema JleitbHuia u e€ MCMoNb30BaHUE AJIS MPUOTUKEH-
HBIX BBIYHMCIICHUN CYMMBI psija.

40 | 3HakonepeMeHHbIe psiibl. JlocTaTOYHbIE IPU3HAKU CXOJUMOCTH.

41 | AGcomoTHAs M YCIOBHAS! CXOJIUMOCT.

42 | OyaxiuoHanpHbIN psaa. O61acTh CXOAUMOCTH psfa.

43 | CBoiicTBa Ma)XOPUPYEMBIX PSIIOB

44 | CrenenHoil psn. HTepBan cXOAMMOCTH CTENEHHOTO Psijia, paJuyc CXOAUMOCTH, KaK €ro
HAWUTH.

45 | CBoiicTBa CTEICHHBIX PS/IOB.

46 | Paapl Teiinopa.

47 | Panpr MaknopeHa.

48 | Pa3noxenue GyHKIuMi: cos(X) B psa MakTopeHa.

49 | Paznoxenne GyHKuui: sin(x) B psg Makropena.

50 | Pasnmoxxenue GyHKIUH: exp(X) B psa MakTopeHa.

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

52 | Vcrionb30BaHue PsIIOB IS BEIYUCICHUH MPHOIMKEHHBIX 3HAYCHUH QYHKITHIA.

53 | Mcnonp3oBaHue PsIOB JUIsS BBIYMCIEHUI ONpEeTIeHHbIX UHTErPAJIOB C 33JJaHHON TOYHO-
CTBIO.

54 | 'apMoHMYeckHe KoJeOaHUs U €ro XapaKTepPUCTHKH: aMIUIUTY/a, YacToTa, HayajabHas ¢a-
3a.

55 | Tpuronomerpuueckuit psa. Koadduuunentsr ypre.

56 | Psax @ypee ans GyHKINH ¢ Iepuoiom 2pi.

57 | YcnoBue cxogumoctu paga Oypbe k GyHKIMH.

58 | Pasnoxxenue B psii Pypbe UETHBIX U HEUETHBIX NEPUOTUIECKUX (DYHKITHHA.

59 | Koaddurmmentor Dypoe, psan Oypoe ms ynkimii ¢ nepuogom T.

60 | Pasnoxxenue B psii Pypbe HEMEPHOAMUECKUX (YHKIIHH.

9. ®oHI OLCHOYHBIX CPEACTB IJISl NMPOBEACHUS NMPOMEKYTOYHOMH aTTe-

CcTaluM 00y4aroUIUXCs M0 MCHUIINHE
9.1. lacnopTt ¢GoHIA OLIEHOYHBIX CPEICTB

Ne
n/n

KonTposmpyembie pa3aesibl Kox konTposmmpye- HaumeHoBanue
(TeMbl) TUCHUTLTHHBI MO KOMIIETEHIIMH OLIEHOYHOI0 CPeACTBA

12




(nJm ee 4acTH)

Mogyns 1.
Huddepenunansapie ypaBHEHUS EpP-
BOT'O MOPSIZIKA

OK-10, I1K-22

3amanue 1, npoBepsiemoe

BpyuHY!0. TectupoBanue

on-line(mpomMexkyTOUYHBI#

TECT, UTOTOBOE TECTUPOBA
HUE)

Monyns 2.
Huddepenimanbapie ypaBHEHHUS BTO-
poro mopsaka

OK-10, I1K-22

3agaHue 2, mpoBepsieMoe
BpyuHy!0. TectupoBanue
on-line(mpomesxxyTouHbIi

TECT, UTOTOBOE TECTHPOBA
HUE)

Monyns 3.
Kpatnbie unrerpanst. Hacts 1

OK-10, I1K-22

3ananue 3, mpoBepseMoe
BpyuHyl0. TecTupoBaHue
on-line(mpoMesxyTouHbI#
TECT, UTOTOBOE TECTUPOBA-
HUE)

Monyns 4.
Kpatnbie unrerpanst. Yactp 2

OK-10, I1K-22

3amanue 4, npoBepseMoe
BpyuHY!0. TectupoBanue
on-line(mpoMesxyTouHbI#
TECT, UTOTOBOE TECTUPOBA-
HUE)

Monyns 5.
KommnekcHeie yncna U GyHKIMH
KOMIUIEKCHOTO IIEPEMEHHOTO

OK-10, I1K-22

3amanue 5, mpoBepseMoe
BpyuHy!0. TectupoBanue
on-line (mpomexyTOYHBbI#H
TECT, UTOTOBOE TECTUPOBA-
HUE)

Monyns 4.
Kpatnsie unterpanst. Yactp 2

OK-10, I1K-22

3ananue 6, npoBepsiemMoe
BpyuHyt. TecTupoBaHue
on-line (mpomexyTouHbIit
TECT, HTOrOBOE TECTHPOBA-
HUE)
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9.2. TunoBble KOHTPOJIbHBIE 3aJaHUS WM HHbIE MATePHAJIbl, HEOOX0AUMbIe
ISl OLIeHKH 3HAHMI, yMeHMIi, HABBIKOB U (/M) ONBITA 1esITeIbHOCTH, Xa-
PaKTepU3yHIHUX 3Tanbl GOPpMHUPOBAHNSA KOMIIETEHIIMI B IpoLecce 0CBOCHUA
00pa3oBaTeIbHOI MPOTrPAMMBI

9.2.1. KomnJieKT 3a1aHMii, MPOBepPsAeMBbIX BPYYHYI0

IpakTuyeckoe 3aganue Ne 1

Tema 1. luddepenimanbupie ypaBHEHHsI IEPBOTO MOPsIIKa

HomMep BapuaHTa 3a1aHUsI ONIPENIEISAETCS C MOMOIIBIO TAOIMIIBI 110 MEPBOM OYKBE
(baMuIMu CTyJIeHTA.

Bb100p BapuaHTa 3aaHus

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

Bap.

3aganue 1. Pemmmre 3a1ayn.

PexoMmenmanmm o BEINOJHEHHUIO 3a1a4uu 1

1. U3yuuTh TeOpeTnueckuii Matepuai no teme «JIuddepeHimanbabie ypaBHEHUS
NEPBOTO MOPSAJKA C PA3ALISAIOLIUMUCS TEPEMEHHBIMI.

2. Haiitu ob1ee pemenue nudpepeHanbHOro ypaBHEHUs IEPBOT0 NOPSIKA.

3. [loactaBuTk B 0oO1Iee pemienue qudepeHnanbHOT0 YpaBHEHHS IEPBOTO M0-
pAAKa 3a/laHHbIE HAYAJIbHBIE YCIIOBUS, BBIPA3UB 3aTEM KOHCTAHTY.

4. [lonyuuts yacTHOE peuieHne qudpdepeHIHaTbHOr0 YpaBHEHHsI IEPBOTO MOPSII-
Ka.

3amaua 1. [lansl nuddepennmanbabie ypaBHEHUSI IEPBOTO MOPSIIKA C pa3Iessio-
IIUMUCS TIEPEMEHHBIMY 1 UX HavaJIbHbIE ycloBuUs. HaliTu oOiiue pemenus 3Tux
YPaBHEHUM M ONPEACITUTH YaCTHBIEC PEIICHHUS.

Homep F(x,y, y)=0 Hauansnoe F(x,y,y)=0 HauansHoe

BapHaHTa s yCIIOBHE YCIIOBHE

1 a) Y-y =0 y(0)=1 6)(1+X2)y'—y=0 y(0)=1

2 a) ¥ —¥< =0 y(0)=1 6)(\/1+X2)y'—y=0 y(0)=1

' _ B 0) x=0,y=0

3 a)y y\/;_o y(O)—l y’-(y+1)(X+1)=0
I oA 2 _ — —

4 a)y’—yxx/;=0 y(0)=1 6) Y sin X—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[%jzl




° Y Tyeno oy cE/)'coszx—(y+l)20 AR
7 )Y ~(y+2(x-2)=0  y(0)=-1 6)2W'~1=0 y(®)=0
8 a)y'—(y+1)cosx:0 x=0,y=0 6)Xy2y’—2=0 y(1)=0
9 a)y'—(y+1)sin x=0 x=0,y=0 6) yxcosy-1=0 y()=0
10 a) y'cos®x—y=0 y(0)=1 6)xy’— 1-y? =0 y()=0

PexomMeHnmanuy no BBIMOJIHEHUIO 3a7aUH 2
1.  M3yuuTth TeopeTHUecKuil MaTepHai 1mo teMe «luddepenim-

aJIbHBIE YPABHECHUSA NIEPBOTO MOPSJIKA C PA3ICISIONIAMUCS ITIEPEMEHHBI-
MWD,

Haritu MHOTOUIIEH BTOPOTO MOpSIAKA.

BriaenuTes nomHbed KBaapar.

[Tocie 3TOro MIEpeTH K pa3faeaeHUIO IEPEMEHHBIX.

[TomuuTE: B pe3yibTaTe UHTErpupoBanus 1u(dHepeHInaTbLHOTO

YpaBHEHUS JOJKHO MOITYYUTHCSA CEMEUCTBO (DYHKIIMIA.

gk wn

3anava 2. Pemnth qudpepeHunanbHoe ypaBHEHHE TEPBOTO MOPSJIKA.

Ne | Flxy.y)=

1 Xy —y? +2y-10=0
2 X’y —y*+2y—-26=0
3 (x2—2x—1)y'—y:O

4 (x2—2x-8)y'—y*=0
5 (x2 2X — 15)y' y*=0
6 | (®—2x—24)y—y*=0
7 | (G+2x+37)y—y* =0
8 X? —2X— 35)y y° =0
9 X’y —y?+2y+24=0
10 x? —2x—15)y’— y*=0

Kpurepun ouenku:

3 Oajuta — 3a IPEeJOCTABIEHHOE MOJIHOE U 0OOCHOBAaHHOE pEIICHHE 33/1a4 C IPUBe-
JNEHHBIMU (POPMYJIAMHU JIJIsl pacuéra;

2 Gaju1a — NpU HAJIUMYUU HEJOUYETOB B PEUIEHUH (OTCYTCTBUU (POPMYIT U IPOMEXKY-
TOUYHBIX BBIUYNCIEHUN);

1 Gann — npy HaIMYMKU IPAaBUIBHOTO OTBETA U OTCYTCTBUM PEUICHMS 3a/1a4;

0 6ayI0B — MpY OTCYTCTBHUH PEIICHUS
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IpakTnueckoe 3aganue Ne 2

Tema 1. luddepenimanbupie ypaBHEHHsI IEPBOTO MOPsIIKA

Howmep BapuanTa 3a1auu onpeessieTcsi ¢ TOMOIILI0 TaOIHIIBI TTO TIEPBOH OyKBe
dbamMumu CTyaeHTA.
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 2

Pemmnre 3agaun.

PexoMmenmanmy nmo BBEINOJHEHMIO 3a1a49d 1

1. U3yuuTh TeOpeTHUYECKUII MaTepua 1o TeMe «JIuHelnsie nuddepeHnuanbHbIe
YPaBHEHMS NIEPBOTO MOPAIKA.

2. HaiiTu ob1ee peuieHue JuHeHHoro qudGepeHnnaibHoro ypaBHeHNs IEPBOTo
IOpsAKA.

3. [loactaBuTk B 00I1IEE pelieHne TMHEHHOTo Au(depeHITHaTbHOTO YpaBHEHUS
IIEPBOTO MOPsJIKA 3aJaHHbIC HAYaJIbHbIE YCIIOBHUSI, BBIPA3UB 3aT€M KOHCTAHTY.

4. [lony4uTh YaCTHOE pelIeHHE TUHEMHOTro AMPPepeHInanbHOr0 ypaBHEHUS Iep-
BOT'O MOpPsJIKA.

3agauva 1. lano nuddepeHnmanbHoe ypaBHEHUE TIEPBOTO MOPSIKA U €r0 Hayajlb-
HbIe ycnoBus. HaliTu o61iee pelieHre 3Toro ypaBHEHUs U ONPEASTIUTh YaCTHOE
pELIeHHE.

Howep F(xy,y)=0 HawansHoe ycioBHe

BapHUaHTa

1 Xy —3y=x"e" Yo =6 X% =1

2 y'cos X+ ysin x=1 Yo =2, % =0
, Yy sinx T
+==— =1 X, ==

3 Y+ = Yo=L1% =2
' y T
—==-2Inx =1 X, ==

4 Y= Yo=L1% =3
, 1

o Xy+2y:; Yo=1%=3

6 y' — Y COS X = —COS X Yo =3,X% =0

7 y’+2xy:e‘xzsinx Yo =1 %,=0
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8 Xzy,+Xy+1=0 y0=2, X():O

1
"—ytgx=—-— =5, =1
9 y -y oS X Yo Xo
’ 2y 3 1
_— = 1 =—, :1
10 o (x+1) Yo=31%

PexoMeHanny no BBINIOJHEHUIO 33/1a491 2

1. U3yuuthb TeopeTuueckuii Matepual no teme «luddepennnaibabie ypaBHEHUS
IIEPBOTO MOPSAIKAY.

2. Onpenenuts TUM AU PEPEeHIINATHHOTO YPaBHEHHUS.

3. Eciu BO3MOXHO, TO IOA0OPaTh 3aMEHY, COOTBETCTBYIOLIYIO TUITY YPaBHEHUS.
3ameHa YIpPOCTUT PELICHHUE, IOSIBUTCS BO3MOKHOCTb CBECTH HCXOIHOE YPABHEHHE
K YPaBHEHUIO C Pa3AeIIAIOLIMMHUCS IIEPEMEHHBIMU.

4. He 3a0yibTe BEpHYTHCS K UCXOAHBIM NIEPEMEHHBIM.

5. IlomHure: B pe3yapTaTe UHTErPpUPOBaHUs JUP(HEepeHIMATBHOTO YPABHEHUS
JOJKHO TOJTYYUTHCSI CEMENCTBO (DYHKIUH, 3aBUCSIIMX OT OJITHOM MPOU3BOJIbHOM
IIOCTOSIHHOM C .

3anava 2. Pemnth qudpepeHunanbHoe ypaBHEHHUE MIEPBOTO MOPSAJIKA.

Ne | F(x,y,y)=0

1 Xy —y=x*Inx

2 Xy +2y=Inx

3 Xy’ —y = x?sin x

4 xy' —y = arctg x

5 y' 4+ yctg X = cos® X

6 xy’=y+xcosz%

7 xy'—y=xln x

8 xy'+y=Inx

9 |(y-3x)y=y

10 | xy'= y+xtgzl
X

Kpurepuu ouenku:

3 Ganna — 3a MpenoCTaBICHHOE TIOJIHOE U OOOCHOBAHHOE PEIIeHUE 3a1a4 C IIPHUBe-
NEHHBIMHU (POPMYIIAMH JIJISI pacuéra;

2 Gayia — MpU HATMYUU HEJOYETOB B PEIICHUH (OTCYTCTBUU (POPMYI M TIPOMEKY-
TOYHBIX BBIUMCIICHUN);

1 Gay1 — npu HaJTUYKMK MPABUIIBHOTO OTBETA U OTCYTCTBUU PEILICHUS 3a/a4;

0 6aIoB — MpU OTCYTCTBUM PELICHUSI.
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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 1y X 10 |9 |C I 3 I |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-
JIbHOTO YPABHEHMs, TO HY?’KHO BOCIIOJIb30BAaThCS ITUM, a IIOTOM B XOJI€ PELICHUS
00s13aTEIPHO BEPHYTHCS K UCXOTHOM TIEPEMEHHOM.

6. [TomHute: B pe3ynpTaTe UHTErpUpOBaHUs TUD(DHEPEHIIMATBEHOTO YPABHEHUS
JOJIKHO MOJYYUTHCA CEMEMCTBO (PYHKIIUIA, 3aBUCSIIUX OT JBYX MPOU3BOJIBHBIX
NOCTOSAHHBIX C, U C,.

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

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

Yy =2y'+5y=0

Cy"tgx=y'+1
_y"+16y'+64y =0

y'—2y'+65y=0

X yn _ 2yr — X3ex
11y"+12y"'=0

y'—2y'ctgx=0
4y"+3y'=0
yH _ y! _6y — O

xy"—y" =x’sin x
y"+12y"+40y =0
10yN _ yl — O

WNhE WD RPN 2w

5 1.Y"+8y'+20y=0
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y'-2ytgx=0
11y" +12y"'=0

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

W= wN

X y/r _ yr — XSex
y'+3y'+2y=0
11y" +12y"'=0

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

y'tgx=y'+1
y'+y'-2y=0
y'—4y'+3y =0

y"+3ytgx=0
2y"-3y'=0
49y" -14y'+y =0

10

WNhEWNDEIWND PN

Kpurepuu ouenku:

3 Oajuta — 3a IpeIOCTaBIEHHOE MOJIHOE U 0OOCHOBAaHHOE pELICHHE 3ajay C MpuBe-
JNEHHBIMU (POPMYJIAMHU JIJIsl pacuéra;

2 Gaia — Mpy HAJIMYUKU HEJOUETOB B PEIICHUH (OTCYTCTBUU (POPMYI U TPOMEKY-
TOYHBIX BBIUMCIICHUN);

1 Gam1 — npu HaTUYKMK MPABUIIBHOTO OTBETA U OTCYTCTBUU PEILICHUS 33/1a4;

0 6amIoB — NpU OTCYTCTBUM PELICHUS
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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, [
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-
CTaBUTb IIPENEIIbl HHTETPUPOBAHHUSI.

3. CocTaBUTh MOBTOPHBIM UHTErPal UM CyMMY ITOBTOPHBIX UHTETPAJIOB, €CIIU 00-
JacTh HHTErPUPOBAHUS MPUJIETCS pa30MBaTh Ha MPOCTHIE 00IACTH.

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

No
-3 0

1 jdx jf(x, y)dy
N ey

4

4 x

2 Idxj f(x, y)dy
1 1
1 2%

3 jdx jf(x, y)dy
—

4 Idy j f(x, y)dx
0 0
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5 dx J‘ f(x, y)dy
T

6 Idx J.f(x, y)dy
-2 —(x+2)
6 oy

7 Idy If(x, y )alx
0 y—6

g Jax | £(x )y

9 Idx If(x, y )dy
0 Jax—x2
2 ax—x?

10 Jax [ (xy)y
0 X

3agayva 2. BeIlUMCIUTh TBOMHBIC HHTETPAJIBI.

No
1 T T
cos2xydxdy, ecnmuD: x=1L,x=3,y=—,y=—
ijy ydxdy y="7Y=5
5 szi >dxdy, eciiid D: x=2,y=X, y=2X
D y
3 ﬂxzydxdy, eci D: y=0, y=+2ax—x*
D
. T T
4 fosm xydxdy, eciia D x:l,x:2,y:€,y:5
5 2xy . 1
H4ye dxdy, ecim D: x=§, x=1Ly=Ih2y=In4
D
6 _[ijeXdedy,GCHH D: x+y=0,y=0,x=1

D
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1 . o
7 LJ.ZXJr—erldxdy,ean D:y=2x,x+y=0,x=3
1 S ~ -
8 gmdxdy,eCHH D: y=3x,y=X,x=3
9 J.J(Sxy+18x2y2)dxdy,ecnn D: x=1y=-x%y=%x
D
10 H(4y+3)dxdy, ec D: x+y=2,y=0,y=+x
D

PexoMmeHianiny 1o BBINOJHEHUIO 3a1aHus K 3aga4ye Ne 2

1. U3yunTh TEOpETUUECKU MaTeEpHal 1o TeMe «BrlunciieHre 1BOMHBIX UHTErpa-
JIOB B IIPSAMOYT'OJIBHOW CUCTEME KOOPAUHATY.

2. IlocTpouth 00J1aCTh MHTETPUPOBAHUS.

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

4. CocTaBUTh NOBTOPHBII UHTETPa UM CYMMY ITOBTOPHBIX UHTETPAJIOB, €CIU 00-
JaCTh UHTETPUPOBAHUS NPUJIETCA pa30MBATh HA MTPOCTHIE OOJIACTH.

S. Beruucinth CHavana BHyTPEHHUN MHTETPAII 110 OJHOW IIEPEMEHHOM, 3aTEM
BHEIIHUW UHTETPaj 10 APYror MepeMEHHOM.

Kpurepuu ouenku:

3 Oata — 3a MpeOCTaBIEHHOE MOJIHOE U 0OOCHOBAaHHOE pEIICHHE 33/1a4 C pUBe-
NEHHBIMU (POPMYIIAMH JIJISI pacuéra;

2 Gaia — Npy HAJIMYUHU HEJOUETOB B PEIICHUH (OTCYTCTBUM (HOPMYI U MPOMEKY-
TOYHBIX BBIUMCIICHU);

1 Gayu1 — npu HaTUYKMK MPABUIIBHOTO OTBETA U OTCYTCTBUU PEILICHUS 33/1a4;

0 6aIoB — MpU 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 1 X 0 (1 |C I 3 Il |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 Mpou3BOAUTHCS BHYTPEHHEE HHTEIPUPOBAHNUE, a 10 KAKOM — BHELIHEE, pac-
CTaBUTh IIPEIEIIBI UHTETPUPOBAHUS.

4. CocTaBUTh OBTOPHBIN UHTETPAJI WJIM CYMMY IOBTOPHBIX HHTETPAJIOB, €CIIU 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.

No

1 ”(X2+y2)2dxdy, ecm D: x*+y®—x=0, y<x
D

2 ”xyzdxdy, ecmm D: X2 +y? <4y, y>-X
D

3 ”(x2+y2)2dxdy,ecn1/1 D: x*+y?=4, y>0,y>—/3x
D

4 Ljﬁdxdy,ecnn D: x*+(y-1¥=1 x>0
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S ”xyzdxdy, eciii D: x“+y°=4x, x+y=>0

D

6 ”w/S—xz—yzdxdy,ean D: x*+y?=4, x*+y’=1
D

7 ”%yyzdxdy, ecid D: x*+y®+2y=0, x>0
D

8 IDI(x—yz)dxdy, ecau D: x*+y?—2x=0

9 Hsinw/x2+y2dxdy,ecnI/ID: X +y?>7x®, x*+y?<4r?
D

10 ”cosw/x2+y2dxdy,eanD: X>+y>=x° X' +y’=4r°

D

PexoMmenmanmm nmo BBIMOJHEHUIO 3aaHus K 3agaue Ne 2

1. U3yunts TeOpeTUecKnii MaTeprai 1o teMme «lIpumoxenus TBOWHBIX UHTETpa-
JIOB B MEXAHUKE.

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

4. YCcTaHOBUTH NOPAJIOK HHTETPUPOBAHMUS, T. €. HAMETUTD, 110 KaKO IEPEMEHHON
OyZAeT MpOou3BOAUTHCS BHYTPEHHEE HHTEIPUPOBAHNUE, a 110 KaKOil — BHELIHEe, pac-
CTaBUTb IIPEIEIIBI UHTETPUPOBAHUS.

5. CocTaBUTh MOBTOPHBIM UHTErpajl UM CyMMY ITOBTOPHBIX UHTETPAJIOB, €CIIU 00-
JacTh UHTEIPUPOBAHUS MIPUJIETCS pa30MBaTh HA MPOCTHIE 00IACTH.

7. BeIuMCIIATB CHaYajla BHYTPEHHUN MHTETPAJI I10 OJHOU IEPEMEHHOM, 3aTEM
BHEIIHUN UHTErpa 10 APYrou NepeMeHHOM.

3anaya 2. Pemnts 3aaauy.

No
1 Haritu maccy mmactunku D, eclii INIOTHOCTD 1 = 7X% + 2y,
D: x=1 y>0, y®>=4x
Haritu maccy mnactunku D, eciii INIOTHOCTD 4 = X°Y
2 X2 2
D: X 4¥Y 1 y>0, x>0
16 4
3 Haiitu maccy mnactuaku D, eciiu mioTHOCTh 1 = 3%y,
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D: x*+4y?’=4=1 y>0

4. Halitu maccy mnactudku D, eciii miioTHOCTh u = 3xy,

4 2 2
x—+y—:1, y>0, x>0
100 25
5 Haiitn maccy nmactunku D, ecnu mIoTHOCTD = 2z :
X+Yy
D: y—x=0, y-2x=0, x=2
6 Haiitu maccy mnactuaku D, eciu mI0THOCT 1 =3X°y?,
D: xy=4, x+y+5=0
o 3
- Haiitu maccy rumactunku D, eciiu mIOTHOCTD 1 = 5 XY,
D: y=x3 x=0, y=2-x
8 Haiitu maccy miactunku D, eciiu mIOTHOCTh =Xy,
D: y=3x, x=3y, x+y=4
9 Hatitu maccy mactuaku D, eciiu mimoTHOCTh 1 = 3x%y?,
D: x*+4y*=4, y>0, x>0
10 Haiitu maccy mactunku D, eciiu IIIOTHOCTD 1 =3X+Y,

D: y=2x, x=2y, xy=2

Kpurepuun ouenku:
2 Gaia — 3a MPEeIOCTaBIEHHOE TTOJIHOE U OOOCHOBAHHOE pPEIlIeHUE 3a1a4 C IIpUBe-
JNEHHBIMHU (POPMYJIAMH JIJISl pacuéra;
1 Gayn — mpu HAJTMYUKU HEOYETOB B PEIICHUH (OTCYTCTBUM (POPMYI U TIPOMEKY-
TOYHBIX BBIUMCIICHUN);

0 GaI0B — 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 3a1aHus

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. IlocTpouTh TaHHOE KOMIUIEKCHOE YMCIIO HA KOMIUIEKCHOM MJIOCKOCTH.
3. Onpenenutbs MOy Ib KOMILUIEKCHOTO YMCIIA KAaK JUIMHY MMOCTPOEHHOTO Paguyc-

BekTopa. [logcunraTe apryMeHT 4ncia z, y4uThiBasl, B KAKOW YETBEPTU HAXOIUTCS

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 OyHKIUH
1 z=4+3i
2 z=3-4i
3 z=-T7+3i
4 z=4-3i
5 z=-2-2i
6 z2=-2+2i
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7 z=2-5i
8 z=1-i
9 z=1+i
10 z=-1-i

PekoMmeH1aniuy 1o BEIMOJHEHUIO 3a1aHus K 3agadye No 2

1. U3yunts TEOpETUUECKNI MaTEpHAI 110 TeMe «Bo3BeneHue B CTENEHb U U3BIIE-
YEHUE KOPHS KOMIUIEKCHBIX YUCEI, 3a/IaHHBIX B TPUTOHOMETPUYECKON (hopMe».
2. YUToOBI BO3BECTH B CTENEHb KOMILIEKCHOE YHUCIIO Z B IIYHKTE a), HEOOXO0AUMO
BBIIIOJIHUTD JIEUCTBUA B allreOpanyeckoi (opMe U MepeiTy B TPUTOHOMETpUYE-
CKYI0 (hopmy.

3. ITocTpouTh JaHHOE KOMIUIEKCHOE YUCJIO HA KOMIIJIEKCHOM TUIOCKOCTH.

4. OnpenenuTs MOIYJIb KOMIUIEKCHOTO YHCIIA KaK JUIMHY IIOCTPOCHHOIO PaJNyC-
BeKkTopa. [logcunrars aprymMeHT 4ucia z, y4uTbiBasi KOOPAUHATHYIO YETBEPTh, B
KOTOPOM pacIojiaraercs paanyc-BeKTop.

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

6. [Ipou3BecTy 3a1aHHOE ACUCTBUE TIO U3BECTHBIM (POPMYIIaM.

3agaya 2. Beruucaure.

No
1+i4/3 ®
1 2) 1-i
6)3 i-3/-i
—2+2i Y
2 a)(—l—le
6) Y1-i-Y1-i

6ﬁ/ﬁ&/ﬁ

6) ¥-1+i-¥-1+i
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5) ¥i 3

—1+i )
6 a)(_l_ij
6)%2+2r@2+m

1+i Y’
7 a)(—l—Zij
6) ¥-2+2i-¥-2+2i

o o5

6) ¥-2-2i-¥-2-2

[1+i\/§]40
9 2) —1-i

[1+i\/§J4
10 |a) 1-i

6) ¥-3+3i-Y-3+3i

PexoMmenmanmm nmo BBIIMOJHEHHUIO 3a1aHus K 3aaue Ne 3

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

MCHHOTO».

2. 3aMeHUTe YHCIIO Z Ha X +i Y, IPOU3BEAUTE 3aJaHHbIC anreOpanvecKkue AeiCcTBus

B HCXOJIHOM BBIPAQ)KCHUU, CTPYIIIUPYUTE CIIAracMble, BbIJICIIUB JECUCTBUTEIIbHYIO

4acTh GYHKIUU U (YHKIMIO TP MHUMOW €IUHUIIE 1.

3agauva 3. Haiinure 3HaueHue qeWCTBUTEILHON U MHUMOM YyacTei PyHKIIUH.

No DyHKIYSA, OTPE30K
1 w=1-i-7°
2 w=1+i-7°
3 w=17-i
4 w=1-17°
=1
5 z
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6 =17 7°

7 w=e"
a)—l

8 7z
a):E

9 z

10 =72 +i

PexoMenmanuu 1mo BEIIIOJIHEHUIO 3adaHud K 3agaue Ne 4
1. U3yunts TEOpETUUECKNN MaTEpHaI 10 TeMe « DyHKIIMN KOMIUIEKCHOTO Iepe-

MEHHOTOY.
2. IloacraBbTe B yCI0BUE 3aJaHHOE YKCIIO Z, TPOU3BEAUTE alireOpandeckue aei-

CTBHUSI B UCXO/THOM BBIPAKEHUH, YIIPOCTUTE BHIPAXKEHUE, 3aIIMCAB €T0 B CTAH/IAPT-
HOM BHJIE.

3anaya 4. Jlana QyHKuus o = z-z°. Halitu 3Ha4enne QyHKLIMHK [IPU 331aHHOM 3Ha-

YeHUH Z.
No DYHKIIUU
1 .
2=4+3i
2 z=-7-3i
3 2=-7+3i
4 z=4-3i
S 7 =242
6 7=-2-2i
7 z=2-5i
8 z=1-1i
9 z=1+i
10 z=-1-i

PexoMmenmanmy nmo BEIIOJIHEHUIO 3aaHuA K 3agaue Ne 5
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1. U3yuuth TeopeTudeckuii Matepuai no teme «Jlorapudpmmuueckas GyHkuums
KOMIIJIEKCHOT'O ITIEPEMEHHOTOY.
2. JlanHble B TaOIMIIE KOMILJIEKCHBIE YHMCIIa IOCTPOUTh HA KOMIUIEKCHOM IIIOCKO-

CTH.

3. Onpenenutb MOYJIb KOMIUIEKCHOTO YKCJIa U apTyMEHT Yuca Z.
4. Vcionk30BaTh GOpMYITy JJI BHIYUCIICHUS JIorapudma KOMIUIEKCHOTO YHCIIa.
OOparture BHUMaHKe, yTO Ln z — MHOTO3Ha4YHAas (PyHKITHUS.

3amaua 5. Hatitu Ln z.

Ne y4

1 i

2 —i

3 —~1-i

4 3-2i

5 2—-2i

6 2+ 2i

7 4 —4i

8 —4 -4
9 5-5i

10 —5+5i

PexoMenmanmu 1mo BEINOJIHEHUIO 3a1aHuA K 3a1aue Ne 6

1. U3yuuth TeOopeTnyeckuii Matepuai no teme «Jduddepenrporanre GyHKimm
KOMIUIEKCHOT'O TIEPEMEHHOTO.

2. 3aMEeHUTE YUCIIO Z Ha X +i Yy, IPOU3BEAUTE 3aJIaHHBIC AJITeOpaNdeCcKue NeUCTBUS

B UCXOJHOM BBIPAXXCHHUH U OIIPCACINUTC I[eﬁCTBHTeHBHYIO U MHUMYIO 9aCTH (bYHK-

[UH.

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

3anayga 6. [Tonp3ysch ycnoBusmu Komm — PumaHa, BRISICHUTB, SBJISETCS U (PYHK-
s o(z) muddepeHnupyeMoit XoTst Obl B OJJHOM TOUKE.

Ne

HNnTerpansl
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1

2 w=|-2

3 w=1-7°

4 w=1

5 w=1-Rez
6 w=|7-Rez
7 w=12-1

8 w=|z]-Imz
9 w=12-Imz
10 w=2%+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 (HOPMYI U MPOMENKY-
TOYHBIX BBIYUCIICHUN);

1 Gayut — mpu HaTUYHMK MPABWJILHOTO OTBETA M OTCYTCTBUU PEIICHUS 33/1a4;

0 6ayIoB — MpU OTCYTCTBHUH 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

BUJIE

BbibepuTte oavH 13 4 BapnaHToB OTBETA:

F(x,y,y)=0
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2) F(xy,y,y") =0
3) ] F(y,y,y") =0
2) F(xy,y")=0
3apaHne Ne2

YactHbeIM perienneM audGepeHnaibHoro ypaBHeHUs 1-ro mopsiika sBiseTcs
byHKIHS

Bbibepute oavH 13 4 BapuMaHTOB OTBETA:

1) . Y=oe(xcue,)
2) ) y=o(Xx,Y,c)
5 - y=exclc)
2) . Y=exe)

3apaHue Ne3
Huddepenimanbubie ypaBHEHUS CBSI3bIBAIOT

BbibepuTte HECKOMNbKO M3 4 BapMaHTOB OTBETA:

1) _ HE3aBUCUMYIO TIEPEMEHHYIO U UICKOMYIO (DYHKITHIO
2) . UCKOMYIO (DYHKIIHIO U €€ MPOU3BOIHYIO
HE3aBUCUMYIO NTEPEMEHHYI0, HCKOMYIO (DYHKITHIO U €€ MPOU3BO/I-
3) + HYIO
2) N MIPOU3BOIHBIC (DYHKIIMH PA3IMYHBIX TTOPSIKOB

3apaHue N4

Crangaprayo popmy sarmcu Y + PRV +QX) =0 yyeer ypasuenne

Bbibepute oaunH 13 4 BapuaHTOB OTBeTa:

C pa3aesSIONIMMUCS TIEPEMEHHBIMU
JIMHEWUHOE

3) i OJIHOPOJIHOE
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4) - bepnymm

3apaHue Ne5
Pemennem quddepeHimanbHOr0 ypaBHEHUS SABIISCTCS

Bbibepute oanH 13 4 BapnaHToB OTBETA:

1) _ YHUCIIO0

2) + byHKIUA

3) - IPOU3BOJHAS (PYHKIUU
4) - apryMeHT QyHKIUU

3apaHue Neo6
HOpHI[KOM ,ZII/I(I)(l)epeHHI/IaJIBHOFO YPaBHCHHA HA3bIBACTCA

Bbibepute oouH n3 4 BapmaHTOB OTBeTa:

HaAWBBICIIIUMI IMOPAI0K HpOH3BOIIHOﬁ (1)YHKI_II/II/I

1) +

2) _ HAaWBBICIIMN MOPAIOK IIEPEMEHHOM X

3) ) HAUBBICIIUHI NOPSAA0K QYHKIUHU Y

2) _ YU CIIO MPOU3BOJAHBIX, BXOJSAIINX B YPABHEHHE

3apaHue Ne7

X=U

C noMol1bI0 NOICTAHOBKH "V pemaercs quddepeHnuanbHoe ypaBHeHHe

BbibepuTte HECKOMNBbKO M3 4 BapMaHTOB OTBETA:

C pasac/IrOmMHUCA IICPCMCHHBIMHA

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

3apnaHue Ne8
y

e
HuddepennmansHoe ypaBHEHNE BUIA X) sBisieTcs ypaBHEHHEM

Bbibepute oanH 13 4 BapnaHToB OTBETA:

C pasaCiIArOIMUMUCA IICPEMCHHBIMUA
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OJIHOPOJIHOE

2) +
3) B MOJIHBIX AU depeninanax
2) JUHEHHOE

3apaHue Ne9

Tudpeperumansroe ypasuerne suga N)QuY)IdX+P(X)Q(Y)dy =0 gppgercy

ypaBHEHUEM
BbibepuTte oanH 13 4 BapnaHToB OTBETA:
1) + C pa3aesSIONINMMUCS TEPEMEHHBIMU
2) ] OJIHOPOJIHBIM
3) i B MOJHBIX U depenHnnanax
4) ) JUHENHBIM

3apaHue Ne10
HuddepennmansHoe ypaBHEHHUE MTEPBOTO MOPSAIKA PEHIAETCS C TOMOIIBIO

Bbibepute oouH 13 4 BapuaHTOB OTBeTa:

OJHOKPATHOI'O HHTCTPHUPOBAHUA

1) +

2) ] i epeHIupoBaHus

3) ) JIBYKPATHOTO MHTETPUPOBAHUS

4) - IBYKpaTHOTo AuddepeHImpoBanus

3apgaHue Nei1

Tlupdepenumansaoe ypasaenne siga P06 Y)X+QX Y)Y =0 gppgerca ypasnennem

Bbibepute oanH 13 4 BapuaHTOB OTBeTa:

C pa3aesIONIMMUCS TIEPEMEHHBIMU
OJTHOPOJTHBIM

B MOJHBIX U depeHnmanax
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JIMHEVUHBIM

3apaHue Ne12

=u

y
X penaeTcsi ypaBHEHHE

C OMOIIIBIO MOACTAHOBKHU

Bbibepute oonH 13 4 BapuaHTOB OTBeTA:

C pasacisIromyuMHUCA IICPCMCHHBIMHA

2) N OJTHOPOJIHOE
3) _ B MOJIHBIX TuddepeHimanax
2) _ JUHENHOE
3apaHue Ne13
d
fy = f,(x)dx
HuddepennmanbHoe ypaBHEHHE BUA () SABJISIETCS YPAaBHECHUEM
BbibepuTte oauH 13 4 BapuaHTOB OTBETA:
1) N C pa3ACIAIONIMMUCS TIEPEMCHHBIMH
2) ) OJTHOPOJIHOE
3) ) B MOJHBIX U depennnanax
2) ) JUHEHHOE

3apaHue Ne14
OO6mmmm perieHueM auddepeHImaIT,HOTO YpaBHEHHS 1-0T0 TIopsIKa SBISICTCS
byHKIIHS

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) ) y=f(xy)
2) . Y=exe)
3) i y=p(x.))
2) ] y =9(X)

3apaHue Ne15



Ecnu pu yMHOKEHUH Ka)I0TO apryMeHTa (GyHKITMH Ha TPOU3BOJIbHBIA MHOXKH-
n _gn. .
TeJb A BCsA (PYHKIIUS YMHOXKAeTCs Ha At 1. TAXA-Y)=2"-T(%Y) 10 510 —

nuddepeHIanbHoe ypaBHEHHE

Bbibepute oouH 13 4 BapuaHTOB OTBeETA:

C pasacisIromuMHuUCA IICPCMCHHBIMHA

2) N OJTHOPOJIHOE
3) _ B MOJHBIX JuddepeHnmanax
2) _ JUHENHOE

3apnaHue Ne16

C IIOMOIIBIO ITOACTAHOBKH y=uv pemIacTCs YpaBHCHHUC

BbibepuTe HECKOMNBbKO M3 4 BapMaHTOB OTBETA:
1) + bepnymm
2) _ OJHOPOIHOEC

B MOJIHBIX nuddepeHimanax
JIMHEWHOE

3apaHue Ne17

O61ee pernenne aupdeperunansaoro ypasuerns XYY =0 umeer Bux:

BbibepuTte oouH 13 4 BapuaHTOB OTBeTa:

2 2 2
N ] y?+x° =c
2) y Y
3 ) y=x*+C
4) - y =Ce*

3apgaHue Ne18

2 ' 2 _
O6uiee pemenue qudPepeHIUanbHOr0 ypaBHEH S 3y Wy NL-XE =0 pyeer

BHA:
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Bbibepute oanH 13 4 BapnaHToB OTBETA:

1 ) y=x*+C
1 1
o - Xy
3 ] y =tg(x+C)-x

2) N arcsin x =—/3+y? +C

3apaHue Ne19

O6ee pemenne qupdepenrmansroro ypasaenus Y X =0 mveer B

Bbibepute oavH 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 No20

q Y—2x=0

Ob6mee permenue nudepeHIInaIbHOr0 YpaBHEH! UMeeT BUJI;

Bbibepute oouH 13 4 BapuaHTOB OTBeTa:

2
1) N y=x"+C

— 2 _
2) . y_C(X l)
3) - y=Ce”

1 1

Z+2=C
4) - x+y

3agaHue Ne21

Y muddepeHmaabHOro ypaBHCHHUS X(1+y)+yY1+X)=0 oGee pelIcHNEe UMEET BU/I:

BbiGepuTe oanH 13 4 BapuaHTOB OoTBeTa:

37



1) - y
2) + x+y=mClx+1)(y+1)
3) y:C(X2 _1)

y=tgx+C)—x

3apaHue No22

Bu o6wero pemrenns muddepenimansioro ypasterns (X ~DY—2xy=0,

Bbibepute oouH 13 4 BapuaHTOB OTBeTA:

y=tglx+C)—x

1)

2) N y=C(x*-1)

3) - y=Ce”
11

9 - X'y

3apaHue No23

VYkaxkurte B 0011ero pemeHus nudhepeHImanbHOro ypaBHEeHUS

Bbibepute oouH 13 4 BapuaHTOB OTBeTa:
1

Cy =eX
2) i arcsin x =—/3+y* +C

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

3apnaHue No24

2.0 2
O6mee pemenne muddepernmansaoro ypasaenus X Y =Y umeer Bun:

BbiGepuTe oanH 13 4 BapuaHTOB OoTBeTa:

1) i arcsin x =—/3+y* +C

Xy'+y =0
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y=C(x*-1)

2)
1 1
9 o+ xTy=C
2) X+y=IC(x+1)(y+1)

3apnaHue No25

O6miee pemenne auddepeHIanpHOro ypapHeHus Y —Y =€ umeer BU:

Bbibepute oavH 13 4 BapuaHTOB oTBeTa:

1) - y =Ce”
_2x
) - y=Ce
3) + y=e*(x+C)
2 o yr+xt ="

3apgaHue Ne26

-
OG6uee pemenne aupeperrmansroro ypasaenus Y X = 2Y nmeer Bu:

Bbibepute oavH 13 4 BapuaHTOB oTBeTa:

1

1 + V= Ce x=
2) ] y=x"+C
3 ] y=C(x*-1)

2) ) arcsint = —/3+y2+C

3apaHue No27

O6uee pemenne qupdeperrmansroro ypasaenus YY =2Y ~X umeer Bux:

Bbibepute oanH 13 4 BapnaHTOB OTBeTa:

. X
1) - Y= Thx

X

2) + y—x=Ce"™



C +arctg y=05) 1,.(y=05 4 =In(x-15)
3) - X+15) 2 \ x+15

y =xInCy

3apnaHue No28
ds S t

O6uiee pemenne quddepeHuran-Horo ypapaenus dt ~t S pmeer Bux:

Bbibepute oavH 13 4 BapuaHTOB OTBETA:

1 C+arctg[?;10§j—% (St;f:Hj: In(t —1,5)
2) i S? =t%In Ct?

3 ) S =t In%

2) N §? =2t In%

3apaHue Ne29

O6mee penrerne uddepeHINaTPHOTO YpaBHEHN Y€ —c0s”y =0 pyveer Bu:

Bbibepute oouH 13 4 BapuaHTOB OTBeTa:

1) ) y = Xxe
2) - y—x=Ce"”
3) + tgy=e"+C

2 2 2
2) i y*=x"InCx

3apaHue Ne30
X2y'=y? +x
O6mee pemenne quddepennuansaoro ypasaenus X Y =Y XY ymeer pup:
Bbibepute oanH 13 4 BapnaHToB OTBETA:

y- X
1) + C-Inx

2) - y—x:CeE
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x* —y? =Cx
y? =x*In Cx?

[TpoMexyTOouHBIE TECTHI MPOU3BOJILHBIM 00pa3oM (opMupyroTcs u3 OaHka
TECTOBBIX 33/IaHUN B COOTBETCTBUU C pa3/ieliaMU Kypca.

HToroBslii TECT MPOU3BOILHBIM 00pa3oM (hopmupyeTcs u3 OaHKa TECTOBBIX
3aIaHUM U3 BCEX PA3EIO0B Kypca paBHOMEPHO.
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10. O0pa3oBaTebHbIC TEXHOJOTUH U METOAHYECKHE YKA3aHUS 10 OCBO-
€HHUI0 TUCHUILINHBI (Y4eOHOTr0 Kypca)

Peanusyercs ¢ mpuMeHEHUEM JAMCTAHIIMOHHBIX 00pPa30BaTENIbHBIX TEXHOJO-
I'uil B pamKax npoekra «Pocnuctanty.

CamocTosTenbHass pabdoTa CTyIEHTOB NpPEAyCMaTPUBAET BBINOJIHEHHUE IPO-
MEXXYTOUHBIX TECTOB, 3a/laHU, IPOBEPSEMBIX BPYUHYIO, COCTaBJICHHBIX U3 3ajay
10 TEMaM Kypca, UTOrOBOT'O TECTA MO KypCy, U3y4YEHUE MAaTEPUAIIOB JIEKLIHA.

42



11. YueOHO-MeTOoaM4Yeckoe U MHGPOPMALMOHHOE oO0ecleYyeHHEe TUCHH-
IJIMHBI (Y4€0HOr0 Kypca)

11.1. O6s13aTesibHAA TUTEPATYypa

bubmmorpaduyeckoe onucanue

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

KonnuectBo B OuOIMO-
TEeKe

IMumnaues, B.C.

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

YuyeOHUK

9bC
“ZNANIUM.COM”

Pxxesckuii, C.B.

Bricirass marematuka : y4eOHHWK /
C.B. PxeBckuii. - Mocksa : Un(pa-
M ; Znanium.com, 2018. - 814 c. -
(Beicuiee oopazoBanme). - ISBN 978-
5-16-107481-7 (online). - Tekcr :
AIIEKTPOHHBIN. - URL:
https://new.znanium.com/document?i
d=337456

VYueOHuk

ObC
“ZNANIUM.COM”

Marematuka yueb. mocobue /
O.M. Jlanunos, JLLH. Xypb6enxo,
I''A. HukonoBa, H.B. Huxkonosa,
C.H. HypueBa ; mom  pen.
JLLH. Xypb6enko,

I''A. HukonoBoii. —  MockBa
NHOPA-M, 2019.— 496 c.—
(Beicmiee obOpazoBanue: bakamaBpu-
aT). - Tekcr : anexTponnsii. - URL:
https://new.znanium.com/document?i
d=327832

Yy4eOHOoe mocodue

OBbC
“ZNANIUM.COM”

MaremMaTnka B IpuMepax M 3agadax :
yueb. mocobue / O.M. Jlertapesa,
JLH. Xyp6enko, I'.A. HwukoHoBa,
H.B. HukonoBa, C.H. HypueBa. —
Mocksa : UHOPA-M, 2019. — 372
c. — (Bseicmiee obpazoBanue: baka-
naBpuart). - TeKCT : 3JIEKTPOHHBIN. -
URL:
https://new.znanium.com/catalog/doc
ument?id=327833

VYuebHoe rmocooue

9bC
“ZNANIUM.COM”
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11.2. JlomosHMTeJbHAs JUTEpaTypa W y4deOHble MaTepuaabl (ayamo-,
BH/1€0TIOCOOMS U JIP.)

e (oun Hayunoit oudamoreku TI'Y:

Ne Bubmuorpaduueckoe onucanue Tun (yueOHUK, yueo- KonuyectBo B 610-
n/m HOE mocooue, yaeOHO- JIUOTEKE

METOAMYECKOE TI0CO-
Oue, MPakTUKYM, JIp.)

1 Kysnuenos, JI.A. COopuuk 3amanwii o | VYyeOHoe mocooue SBC
BBICIICH MaTemaTHKe. THIOBBIC pacye- “Tlaun”
THI : yuebnoe nmocodue / JI.A. Ky3nenos.
— 13-¢ wm3g., crep. — CaHkr-

[TerepOypr : Jlanp, 2015. — 240 c. —
ISBN 978-5-8114-0574-9. — Tekcr
AIIEKTPOHHBIN // DJEeKTPOHHO-
Ooubnuoreynass cucrema «JlaHp»
[caiT]. — URL:
https://e.lanbook.com/book/4549 (nmara
oOpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BaTeIICH

2 ®ununosa, E.E.

Marematuka: Yuebnoe nmocobue / E.E.
dununosa, J1.B. CepreeBa, | VYyeOHOE ITOCOOUE 9BC
N.H.Cnobonckas - Bomorma: BUIID “ZNANIUM.COM”
®CHH Poccun, 2015. - 378 c.: ISBN
978-5-94991-312-3 - TekcT : IMEeKTPOH-

HBIIA. - URL.:
https://new.znanium.com/catalog/produc
/899484

3 Bricmias marematuka. Yacts 1 : yueb-
Hoe nocobue / B. U. benoycosa, I'. M.
EpmakoBa, M. M. Muxanesa [u 1p.]. — | VYyeOHOE mocooue 9bC
ExarepunOypr : Ypansckuil ¢enepanb- “IPRbooks”
Hell yHuBepcutet, ObC ACB, 2016. —
296 c. — ISBN 978-5-7996-1779-0. —
Tekct : >MeKTpOHHBIN // DIEKTPOHHO-
oubmoteuynas cucrema [PR BOOKS :
[caifT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata oOpamenus: 25.10.2019). — Pe-
JKUM JIOCTyTIA: JUISI aBTOPU3HP. IMOJIB30-
BaTeyen

COT'JTIACOBAHO

JlupexTop HaydHOM OMOIHOTEKH A.M. AcaeBa
(noonucy) (H.0. @amunus)

« » 20 T
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e - apyrue (GOHIBL:

MecTto
Tun (yueOHUK,
XpaHeHust
yueOHOe nocodue,
(MeToaHMYe-
y4eOHO- .
Ne CKH KaOMHeT
bubanorpaguyeckoe onucanue MeTOoaAN4YecKoe Io-
n/n Kageapsbl, ro-
codue, NPaKTUKYM,
poackue 0uo-
ay/JHo-, BU1€0N0CO-
JIHOTEKH U
ousi u 1p.)
ap.)
ITanoBa E. C. BBenenue B Marte-
MaTHYECKUN aHaIu3 : y4e0.-MEeTOoI.
nmocodbue / E. C. IlaBnoBa, M. T
Huxkutuna, H. H. Komenena ; TI'Y VYaebHo- METOIUYECKUI
1. |; Un-T MaTeMaTuku, PU3UKA U UH- | METOJAUYECKOE MTOCO- KaOWHET Ka-
dbopm. TexHosorui ; kad. "Beiciias oue benpsl
MareMaTHKa W MaT. MOJIeIMpOBa-
uue". - TI'Y. - Tompsarmu : TI'Y,
2015. - 60 c.
Kysnenosa O. A. Jluneitnas anreo6-
pa C dJIEMEHTaMU aHAJIUTHYECKOU
reOMETPUM [ DIEKTPOHHBIN pecypc]
: DJIEKTPOH. y4eb.-MeTo/1. mocodue / .
TPOH. ¥ A i VYuebHo- METOIUYCCKUI
O. A. Kysnenona, C. . [Tandépo-
2. METOJIUYECKOE II0CO- KaOHHET Ka-
Ba ; TI'Y ; Uu-T maremaTtuku, u-
on oue benpsl
3UKU ¥ UHPOPM. TEXHOJOTHI" ;
kad. "Beicii. MaremaTuka U Mar.
MonenupoBanue". - TonbaTrTH
Iy, 2014. - 162 c.

11.3. TlepeuyeHb pecypcoB HH(OPMALMOHHO-TETEKOMMYHHUKAIMOHHOMI
cetu ""UnTepuer"

e OCHOBBI BhICIICH U AuckpTeHOW MareMaTuku // [llybosuu A.A., Knouxos FO.B.
CnpaBounuk / Bonrorpan, 2015. Peocum docmyna: http://elibrary.ru

o Jlekimu o Beicieii matematuke // I'anoe B.A., /leemepesa P.B. YueOHoe mO-
cooue. B 2-x gactsx / bapuayin, 2014. Tom Yacts 1 Jluneitnas anrebpa, aHaIuTH-
Yyeckasi TeOMEeTpHsl, KOMILJIEKCHBIE YHCIA, Pa3okKEHHE PalUOHAIBHBIX ApoOeH,
BBEJICHUE B MaTeMaTU4eCKUil aHau3 (2-e u3nanue, nepepaboTaHHOE U JTOTIOTHEH-
Hoe). Peorcum oocmyna: http://elibrary.ru

e Jlekimu mo Beiciied matemaruke // Tanosé B.A., Jleemepesa P.B. YdeOHOe
nocobue. B 2-x wactsax / bapnayn, 2014. Tom Yacts 2 JIudbdepennuanbHoe u uH-
TErpajibHOE HUCYMCIICHUS, (DYHKIIMM HECKOJIbKUX NEPEMEHHBIX, (PYHKIUU KOM-
IJIEKCHOTO MEepeMEeHHOro, nuddepeHIMaibible YPaBHEHUSI U TEOPUSl BEPOATHO-
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https://elibrary.ru/item.asp?id=26393104
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885

creil (2-e wuznaHue, mnepepabOTaHHOE W JIONOJIHEHHOE). Pexcum OJocmyna:
http://elibrary.ru

11.4. IlepeyeHb NPOrpaMMHOI0 obecnevYeHust

Ne Haumenosanue 11O Kosm4yecTBo | PekBu3uTHI 10roBopa (nara,
n/n JIMLIeH3 U HOMep, CPOK JIeiiCTBHUS)
2 | Windows 1398 O6eccpodHast
3 | Office Standart 1398 OeccpodHas
11.5. Onucanue mMaTepUAIbLHO-TeXHHMYECKOH 0a3bl, HEOOXOAUMOM [JIA
OCyIleCTBJIEHHsI 00pa30BaTEeJILHOI0 MpoLecca Mo AUCIUIVInHE (MOILYJII0)
HaumeHoBaHue 000py10BaH- Fr S— L o =
HBIX Y4eOHbIX KaOUHETOB, - 2 2
. ajpec y4eOHBIX = ==
No JadopaTopuii, MAaCTEPCKUX U IlepeyeHb 0OCHOBHOI0 000- = S,
Ka0HHeTOB, 1a00- s 293
n/nm | Ap. 00beKTOB A5 NPOBeIeHust PYOBaHUS . g =
paTopui, Mmacrep- S =]
NPaKTUYeCKUX U JadopaTop- CKHX 1 E S 8
HBIX 3aHATHI 7p- =< =
Aymutopuss ~ BeOKOH(e-
peHIuii. YuebHas ayauro-
pus Uil TIPOBENICHUS 3a-
HATHHA JICKITMOHHOTO THIIA.
VYyebnast aynutopus s
MPOBEJICHUST 3aHATHHI Ce- .
POBEA OkpaH TeneBu3noHHbIN, | 445020 Camap-
MUHapCKOro Tuma. Yueo-
IIMPMBI, TPOXKEKTOp Ha | ckas o0ia. r. To-
Has ayAuTOpHsl Uil Kyp-
ITaTUBE, CTOJ Mpemnoja- | JbATTH, yiI. be-
1 COBOT'O  IMPOCKTUPOBAHUSA o 171 1
BaTENbCKUH, CTYJIbs Mpe- | Jopycckas, 16, ’
(BBITIOJIHEHUSI ~ KYpPCOBBIX
noaasaTenbckue, Tpanc- | 8 srax, YJIK-
pabot). Yuebnas aynuro-
WS U TIpOBEICHHS napaHT-niepetsokka, cu- | 807. Homep mo
P CTEMHBIH OJIOK. TIT - 23
TPYNIOBBIX W WHIWBHIY-
ANBHBIX KOHCYJIbTAIINI
VYyebnas aynutopus s
MPOBEACHUS 3aHATUN Te-
KYIIEro KOHTPOJIS U TPO-
MEXYTOUYHOU aTTeCcTallu.
KommnbrorepHeiii  kiacc.
[Tomemenue s caMoOCTO-
ATEebHOU paboThl. Yueb-
Hasl ayJauTopus IS MPO-
yARTOPIA 2 P 445020 Camap-
BEICHUS 3aHITHH CEMU-
ckast 0071. 1. To-
Hapckoro Tuma. Y4eOHas | CTombl YUEHHUECKHE, | e
2 ayIUTOpHUs JUIsl KypCOBOIO | CTyJbs yueHnueckue, [1K nopycc,Ka}s]I ' 14. | 84,8 16
MPOEKTUPOBAaHUS (BBIMOJ- | C BBIXOJIOM B ceTh WH- ’ ’
HIe)HI/IH Kp COBBIX( aboT). | TepHET ’ 4 orax, I-401.
P P : pHeT: Homep no TIT -
YuebHas ayauTopus Uis 48

MIPOBEJICHUS] TPYIIIOBBIX U
I/IH,Z[I/IBI/II[yaJIBHBIX KOH-
CYJIbTaIIUM. VYyebOuas
ayIUTOpUs I NPOBEHE-
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Ne
n/n

HaumenoBaHue 060py10BaH-
HBIX Y4eOHbIX KAOHHETOB,
Jadoparopuii, MACTEPCKUX U
Ap. 00beKTOB /15 NPOBeIeHUs!
NPaKTUHYeCKUX U JadopaTop-
HBbIX 3aHATHH

IlepeyeHb 0CHOBHOIO 000-
pyAoBaHHUs

DaKkTHYCCKHH
agpec y4eOHbIX
KaOUHETOB, J1a0o-
paropuii, macrep-
CKHX H Jp.

Iiomwane, M?

KoaunuectBo

MmMoCaa0YHbIX

MecCT

HUS 3aHSITUHA  TEKYIIEro
KOHTPOJISI U IPOMEXYTOY-
HOW aTTEeCTallUH.
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