benepanbHOE TOCYIAPCTBEHHOE OF0KETHOE 00pa30oBaTeNIbHOE YUPEKICHUE
BBICIIETO 00Opa30BaHUS
«TONBATTUHCKUMI TOCYIapCTBEHHBIN YHUBEPCUTET»

b51.5.06.03

(unoexc oucyuniunor)

PABOYASA IMTPOI'PAMMA JUCHUITIJIMHbI
BBICIIASI MATEMATUKA 3

(HaumeHoB8anue OUCYUNTUHDL)

110 HAIIpaBJICHUIO ITOAT'OTOBKHU

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOITMYECKOE OBECIIEUEHUE

MAIIMHOCTPOUTEJIBHBIX ITPOM3BOJACTB

(KOO U HAUMEHOBAHUE HANPABIEHUs. NOO20MO8KU, cheyuarbHocmu 6 coomeemcmeuu ¢ @PIOC BO)

TEXHOJIOI'MA MAIIMHOCTPOEHU A

d)opMa O6y‘leHI/I$IZ 3a04YHast

I'on Habopa: 2018

(ranpasnennocms (npoduns))

Pacnpenesienue 4acoB AUCHMILIMHBI 110 KypcaM M BHAAM 3aHATHH (110 y4eOHOMY IJIaHY)

KounuectBo 3ET 6
Yacos no PYII 216
Buiabl KOHTPOJISA HA IK3aMeHbI 3auernl Kypcosrbie Kypcosbie K‘"'TPﬁ"“l’““e
Kypcax NPOEKTHI padoThI (s 32?,;:0"[; tbop-
MbI 00yUYeHHs1)
3 - - - -
NeNe kypca
1 2 3 4 5 6 Hroro
3ET no kypcam 6 6
Jlexmun 12 12
JlabopaTtopHbie
IIpakTH4eckne 12 12
KonrakTHas padoTa 24 24
Cam.paborta 183 183
KonTpoan 9 9
Hroro 216 216

ToabsarTH, 2018




Pabouas mporpamma cocrariena Ha ocHoBaHuu ®I'OC BO u y4eOHOro 1iaHa HanpaBiIeHUs TOJITOTOBKU

15.03.05K0HCTpYKTOPCKO-TEXHOIOTHIECKOE 0OecIieueHIe MallIMHOCTPONTEIHHBIX TIPOU3BO/CTB.
(KOO U HaAUMEHOBaHUe HANPABNIeHUs. NOO20MOBKU, cneyuaivHocmu 6 coomeemcmesuu ¢ @I'OC BO)

PeueﬂznpOBaHne paﬁoqeﬁ nporpamMmmsbl JUCHUIIJIMHBI

OtcyTcTBYyeT

VYuebnas (pabogas) mporpaMma ogo0OpeHa Ha 3aceTaHum Kadenpsl «Breicmas MaTeMaTnka 1 MaTeMaTHIECKOe

MOJIEITMPOBaHME» (IIPOTOKOII 3acemaHust Ne OT « » 2018 1.).
Peuensenr
(OondicHoCmb, yueHoe 386aHue, cmeneHy) (noonucs) (U.0. Damunus)
« _» 20 1.
Cpoxk aeiicTBus padoyeil mporpaMMbl TUCHHUIIMHBI 10 « » 20 r.

HNudopmanus 06 akTyanuzanuu padodeil mporpaMmMbl THCIUTIJIMHBI:

[IpoTtokomn 3acenanus kadeaps No OT « » 20

[IpoTokomn 3acenanus kadeapst No OT « » 20

[IpoTokomn 3acexanus kadeaps No 0T « » 20 I.

[IpoTokomn 3acexanus kadeaps No OT « » 20
COT'JIACOBAHO

N.o. 3aBenyroniero kadenpoit

« » 20 T. C.B. IluBueBa

(noonucw) (U.0. @amunus)

YTBEPX/IAIO

((O6OPYI[OBE[HI/IC U TEXHOJIOTUHU MAIIUMHOCTPOUTCIILHOTO IIPpOU3-
3aBemyrommn kadeapoi BOJICTBA»

(8vinyckaiowjell HanpagieHue (CneyuaIbHOCHb))

« » 20 1. H.1O. Jlorunos
(noonucv) (H.0. Pamunus)




AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.5.06.03 BBICHIAS MATEMATHUKA 3

(MHAEKC ¥ HAaMMEHOBaHUE AUCUMILUIMHBI (y4eOHOTO Kypca))

1. Heab 1 32124 U3yYeHUSA TUCHUILIMHBI (Y4e0HOT0 Kypca)

Heab — MOAroTOBKa CHEHAIUCTOB, CIIOCOOHBIX: KOJUYECTBEHHO OLICHUBATh
CUTYallMM, BO3HUKAIOUIUE B Ipoliecce Mpo(ecCHOHANbHON IeATeIbHOCTH; (popMyn-
pOBaTh MaT€MaTUYECKHE MOJIENM TEXHOJIOIMYECKUX MPOILIECCOB M HAXOJIUTh UX pe-
HICHUS AHATUTUYECKUMH METOJIAMHU WJIM Ha OCHOBE BBIYMCIUTEIBLHOTO SKCIEPUMEH-
Ta; MPOBOJAUTH KOJUYECTBEHHOE MPOTHO3UPOBAHUE PE3YIBTATOB AEATECIBHOCTU ISl
MOMCKA ONTUMAIBHBIX PEUICHUN U CLIOCOOOB X peaIU3allUH.

3apaum:
1. CdopmupoBaTh y cTyJeHTa 0a3y 3HAHUI IO MaTeMaTUKE, HEOOXOAUMYIO IS
YCBOEHHUSI €CTECTBEHHOHAYUYHBIX, OOIIETEXHUUYECKUX M CHEUUAIbHBIX AUCLMILIUH U
JUISL pEeIIeHUs 331a4 B 00JIaCTH TEXHUKH, CBSI3aHHOM ¢ podecCuoHanbHOU chepoi.
2.  HayuuTtsh cTyseHTa MaTeMaTHYECKUM METOJIaM pELIEHUs 3a1a4.
3.  IIpogemoHCTpHUpOBaTh CTyACHTaM Ha IPUMEpaxX HUCIIOJIb30BaHUE MaTeMaTHye-
CKUX TIOHATUH W METOJOB JUIsl PELIeHHs 3aJady B 00JacTH TEXHUKHU, CBA3aHHOM C
npodeccueil.
4.  Pa3BuBaTh y CTyJICHTOB YMEHHE CAMOCTOATEIbHO PACIIUPATH U YIIIyOIsTh Ma-
TEMaTUYECKHE 3HAHUSI.

2. MecTto nucuuiuiuabl (yuedHoro kypcea) B crpykrype OITIOITI BO

Hannas gucuuiuiiHa (y4eOHbIM Kypc) OTHOCUTCS K bioky 1 «JIMCIMIIMHBL
(Monynu)» (0a3oBas 4acTh).

JucuuniauHel, ydeOHble Kypchbl, HA OCBOCHUM KOTOPBIX Oa3zupyercsi NaHHas
nucruIuinHa (yueOHbli Kypc) — Beicias matematuka 1,2.

JucuuniauHbl, y4eOHble KypChl, AJIi KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS,
HaBbIKHU, MIPHOOpETaeMble B pe3yibTaTe M3yUYeHHUs AAHHON TUCIUIUIMHBI (Y4eOHOro
Kypca) — _Dusuka, Teopernyeckas MmexaHuka, CONpOTUBICHHE MaTepUaIoB, JKOHO-
Muka, CTpouTenbHas MEXaHUKa, NPOEeCcCHOHANbHbIE IUCIUIIUHBIL.




3. Ilnanupyembie pe3yabTaTbl 00y4YeHHs MO AMCUMILVINHE (Y4eOHOMY KYyPp-
Cy), COOTHECEHHbIe ¢ IJIAHMPYEeMbIMH pe3yJIbTATAMH OCBOCHHMS 00pa3oBaTe/Ib-

HOW NMPOrpaMMbl

®opmupyeMblie U KOHTPOJIUpPYeMble
KOMIIeTEeHIIUH

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

CIIOCOOHOCTh Y4acTBOBaTh B pa3paboOTKe
00O0OIICHHBIX BAapHAHTOB PEIICHUS IIPO-
0J71eM, CBA3AHHBIX C MAIIMHOCTPOUTEIb-
HBIMH TIPOM3BOJICTBAMH, BBIOOpPE OITHA
MaJbHBIX BapHaHTOB MPOTHO3MPYEMBIX
[IOCJICJICTBHI PEIICHHS HA OCHOBE MX aHa-
mu3a (OITK-4).

3HaATD. MAaTEMATUYCCKYIO CHUMBOJIMKY JIs1 BBIPpAXXCHUA KO-
ITMYECTBEHHBIX M KAYCCTBCHHEIX OTHOIICHUI 00BEKTOB.

'YMeThb. HCIOJL30BATh MaTCMAaTU4YCCKYI0O CHMBOJIMKY IJIA
BHIPAKCHUS KOJIMYECTBCHHBIX U KAYECTBEHHBIX OTHOIICHUH
06'I>CKTOB, MaTeMaTUIeCKUI arrmapar i OIMCaHus, aHaJlnu-
3a, TEOPETUYECKOTO U IKCIEPUMEHTATBHOTO HCCIICTOBAHUS
1 MOACIIUPOBAHUA (1)I/I3I/I‘-IGCKI/IX U XUMHUYCCKUX CHUCTEM, AB-
JICHUI ¥ MPOIECCOB, MCIOJIb30BaHUS B OOYYCHHH U TIPO-
(hecCHOHaTBHON NEeSTEIIbHOCTH

BiiajgeTb: MaTeMaTUYeCKOW CHMBOJHUKOW [UIS BBIPAKECHHSI
KOJIMYECTBEHHBIX U KAaueCTBECHHBIX OTHOIICHUH O6T)€KTOB,
MaTEeMaTHYECKUM aIllapaToM JUis ONMMCAHUs, aHAIU3a, TEO-
[PETHYCCKOI0 U SKCIICPUMCHTAJILHOI0 UCCIICAOBAHUA U MO-
MeTMpPOBaHKsT (GU3MUCCKUX U XUMHUCCKHX CHUCTEM, SIBICHUH]
W TPOIIECCOB, MCIOJIL30BaHUS B OOYYCHHH M TPOodeccro-
HAJIBHOM JIeITEIbHOCTH

CIIOCOOHOCTH MPUMEHSTH CIIOCOOBI PaIo-
HAJIbHOTO HCIIOJIb30BAHUS HEOOXOJMMBIX|
BUIOB PECYPCOB B MAITMHOCTPOHUTEIBHBIX
NPOU3BOJICTBAX BHIOMpPATh OCHOBHBIE |
BCIIOMOTATEIbHBIE MaTEpHabl JJIsl H3T0-
TOBJICHUSI M3AEIMH CHOCOOBI peann3ainuu
OCHOBHBIX TEXHOJOTHYECKUX IPOIIECCOB,
QHAJTUTUYECKUE U YUCIICHHBIE METOABI MPHU
pa3pabOTKe X MaTeMaTUYECKUX MOJIENEH,
A TaK)Ke€ COBPEMEHHBIE METO/bI pa3paldoT-
K MaJIOOTXOJHBIX, YHEProcOeperarommx
M DKOJIOTHYECKH YMCTBIX MAalldHOCTPOU-
renbHbIX TexHosorui (TTK-1).

3HATh: aHATUTHUYECKUE W YHCIICHHBIE METOJBI MPHU pa3pa-
0OTKE MaTeMAaTUYECKUX MOJENEH OCHOBHBIX TEXHOJOTHYE-
CKHX ITPOLIECCOB.

'YMeTh. MpUMEHSTh CHOCOOBI peaan3alid OCHOBHBIX TEX-
HOJIOTUYECKUX IPOILECCOB, AHATUTHYECKUE WM YHCICHHBIC
METO/IBI IIPH Pa3padOTKe UX MAaTEMaTHUYECKHX MOJICICH.

Buaagers: crioco6aMu peaan3aliii OCHOBHBIX TEXHOJIOTHYE-
CKUX TPOIIECCOB, aHAIMTUYECKUE U YUCICHHbBIE METOIbI IIPU
pa3paboTKe MX MAaTEMaTHYECKUX MOJIEIICH.

TemaTnueck

oe coJep:KaHue Y4eOHOro Kypca

Pazaes, moayJib

Hoapaszaen, Tema

Monyis 1. L1 i

JIAIOIUMUCA IICPEMCHHBIMUA

b depenanbHbIe ypaBHEHH IEPBOT0 MOPSIJIKA C pas3zie-

Huddepenunanbapie ypaBHe-
HUS TIEPBOTO TOPSI/IKA

1.2. Jluneiinsle nuddepeHnnanbuble ypaBHEHNs IEPBOTO M0-

psaKa
Monyns 2. 2.1. luddepennnanbubie ypaBHEHUsT BTOPOTO TOPSIIKA
Huddepenunanbubie ypaBHe-
HUS BTOPOTO TOPSIIKA
3.1. KpaTHble HHTErpabl.

Mopyns 3.
Kpatnbie unTerpansl. Yacts 1

3.2. Brrunciienue TBOWHBIX HHTETPAJIOB B IPSIMOYTOJILHOM CH-
CTEME KOOpJIMHAT.

Monayins 4.

4.1 BpluncieHue JBOMHBIX MHTErPaIoB MOJSIPHON CHCTEMBI KO-
OpJMHAT.

Kpatnsie unterpainsl. Yacts 2

4.2. TpunoxxeHus TBOWHBIX HHTETPAJIOB B MEXaHUKE.




Moayinsb 3.
KommiekcHbie uncna u GpyHk-
LIUM KOMIUIEKCHOT'O IEPEMEHHO-
ro

5.1. KoMmIiekcHbIe YKciia B TPUTOHOMETPUIECKOM U TIoKa3a-
TEJILHOM (hopMax.

5.2. Bo3BezneHue B cTeNeHb U U3BJICYEHUE KOPHS KOMILIEKCHBIX
YHCe, 33JJaHHBIX B TPUTOHOMETPHUECKOH (hopme.

5.3. ®yHKIIUN KOMILJIEKCHOT'O ITEPEMEHHOTO

5.4. Jlorapudmuueckas GyHKIUS KOMIUIEKCHOTO IEPEMEHHOTO.

5.5. ludpdepennuporanue GyHKIUA KOMIUIEKCHOTO TIEPEMEH-
HOTO.

OO0mas Tpy10eMKOCTh TUCHUILINHBI (Y4eOHOro Kypca) - 6 3ET.

Pa3paboTuuk nmporpamMmabl:

ACCUCTCHT

C.I'. EmMenbsHOBa

(OoadcHOCmb, YueHoe 36aHue, cnmeneHy) (noonucy) (U.0. Pamunus)



4. CTpyKTYypa " coepkaHue TUCHUILIUHBI (Y4eOHOro Kypca) Boicmiasa martemaTuka 3
(HauMeHOBaHME JUCIUILTUHBI (Y4eOHOTO Kypca))

CemecTp u3yueHus 3

Ioapasaen, Tema Bunanbl yueoHoii padoThl Heo0xoanmble Dopmbl Peko
KonrakTHas paGoTta CamocTosiTesIbHast padoTa MaTepHAJIbHO- TeKyILero KO-
(B yacax) TeXHHYECKHe KOHTPOJIS MeH-
BCEro , DopMbl IPOBEACHUS (hopmbl opranuzanun pecypcbl (HauMeHOBa- aye-
Paszgeu, | E g JIeKIui, J1abopaTop- CaMOCTOSITeIbHOM HHe OIleHOYHO- | Masi
MOaYJIb = 2 g e = HBIX, rlvpaKTuqecKnx 5 padoThI ro CpecTBa) JuTe
= 2 2 E © | 3ausTHii, METOIBI 00Y- ] Tepa-
2|5 Z| =22 | uenus, peanusyomue T pa-
8 | 2| £| # E | npumensiemyio o6pazo- | ° TYypa
E é. S E BaTeJIbLHYI0 TEXHOJI0- Ne)
THIO
1.1. JTuddepenuuansupie ypaBHEHHS MEPBOTO IO- .
Monyas 1. PAIKA C Pas3IEIAIOIMMUCS ePEMEHHBIMU Bebunap Ha oOmMaifH- | 59
Mugpdepenunantnrie ypapHeHns 1.2. Jluneitnple muddepeHInanbHbIe  YpaBHEHHS 4 4 TUIOMaNke, AMCKyCeHs B
NMepBOro Nopsiika TepBOTO MOpSKA yare BeOuMHapa. Ayauo-
/BUzieO- JEKIHMH  DIIeK-
Monyas 2. 2.1. MuddepeHunanbHble ypaBHEHUs BTOPOro IIO- TPOHHOTO y4eOHHKA ¢ 15
Juddepennuanbupie ypapHenuss | pAaka 2 2 KOHCYNBTAIEH  IIperio-
BTOPOTO0 Nopsiika naBatenss Ha (opyme.
Monys 3. 3.1. KparHble HHTErpasbL. BbINONHEHAE TIPAKTHYe- Camocrosrenshoe  H3y-
Kparubie unrerpajnt. Yacrs 1 3.2. BbluuciieHHe JBOMHBIX MHTErpajoB B MpsAMo- | 2 2 CKHX 3amaHmii ¢ kom- | 29 | 1¢HHC MatTepualos
YTOJIBHOMN CHCTEME KOOP/IMHAT. CylbTalliell IperojaaBa- DICKTPOHHOTO yuCOHUKA
Mopayas 4. 4.1 BplunciieHWe JIBOMHBIX WHTETPAIOB IOJISAPHON Tens Ha (o € U 4yepe3 29 ¢ PasiCICHICM Ha JIeK- anomjem‘e
\ A P P pyM P
Kparnbie nunrerpasbl. Yacts 2 CHCTEMBI KOOP/IMHAT. KOMMEHTapHH B 3a[aHHU- wmt W ¢ rtecramu ana | LMS-cucrema  ma | sajammii 1-6 x
CaMOKOHTPOJISI 1O KaXk- | OCHOBE Moodle, | Temam, pemre-
4.2. TIpumoxKeHus TBOHHBIX MHTETPATIOB B MEXAHHKE. X NOH  JeKUMW, aHaNW3 | KOMNbioTep GO | Hue mpomexy- | 1-5
5.1. KomruiekcHble yncna B TPUTOHOMETPUYECKON U Bebunap Ha oHuaiiH- 16 HoBeJeHUs 00ydayluxX- | MIaHIIeT b0 | TOYHBIX TECTOB,
II0Ka3aTelNbHOH Gopmax. UIOIIAJIKE, AUCKYCCHs B csi mpu momomu LRS- | cmaptdon HTOTOBOTO
5.2. Bo3BeneHne B CTEMEHb M M3BICYCHHE KOPHS yare BeOMHapa. Aynuo- 16 cuctembl u Experience TECTa I10 Kypcy
KOMIIJIEKCHBIX YHCEJNI, 3aJJaHHBIX B TPUTOHOMETpHUYE- /BUECO- JIEKIIMH  DJIEK- API, anamm3 Tekymen
cKkoil popme. TPOHHOTO YydJeOHHKa C yCHeBaeMoCT MpH 10~
Mopnyas 5. 5.3. @yHKUMU KOMIUIEKCHOTO TIEPEMEHHOTO KOHCynbTanueli mnpemo- | 16 | Moy bPC-peiitunra
KoMmuiekcHbie 4ncIa U QyHKIMH 5.4. Jlorapudmuteckas (yHKIUS KOMIUIEKCHOTO 4 4 naBarenst Ha  (opyme. 16
KOMIUIEKCHOI'0 IIepeMeHHOr0 TTEPEMEHHOTO. Brmonxenue TpaKTHe-
CKHX 3afaHuil C KOH-
5.5. TuddpepennupoBanne GpyHKINH KOMILIEKCHOTO cynbTanueii mpemoxaBa- 17
TIEpEMEHHOTO. Tenst Ha GopyMme U uepes
KOMMEHTapHH B 3aJ[aHH-
SIX
KounTtpoas 9
Htoro: 12 | | [ 12 ] 183

216




5. Kputepun u HOpMbI TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOH aTTeCTAIIUM

@DOpMBbI TEKYIIET0 KOHTPOJIS

VcnoBus JOITyCKa

Kputepuu u HOpMBbI OLICHKU

N3yuenne wmarepuasa diek-
TPOHHOTO y4eOHWKa, OTBETHI
Ha  BONPOCHI Ui  CaMo-
koHTposis K Teme 1.1 JIudde-
pEeHIIMANBHBIE YPAaBHEHHS TEP-
BOTO TIOPSIJIKA C Pa3IeistoIIn-
MUCSI IEPEMEHHBIMH.

Homnyckarores Bce

6 6ayIoB — 3a IPAaBWIILHO BBITIOJIHEHHBIC Bee 10 3amanmii Tecta

5 6ajuIoB — 3a MpaBUJIBLHBIC BRIMOJIHEHHBIE OT 8 10 9 u3 10 3amanuii Tecta
4 Gayta — 3a MpaBUJIbHBIE BBITOJIHEHHBIE 6-7 3 10 3amanuii Tecta

3 Gajuta — 3a mpaBUJIbHBIC BBITTOTHEHHBIE 5 U3 10 3aganuii Tecta

2 Oam — 3a npaBUJIbHBIE BRIMOTHEHHbIE 3-4 u3 10 3amanuii Tecra

1 Gayut — 3a mpaBUIILHBIE BIMOJIHEHHBIE 1-2 u3 10 3amanuii Tecra

0 Ga10B — BCe 3a7jaHMsI TECTA BBIIIOJIHEHBI HEBEPHO.

BeinonHenue 3ananus, mpoBe-
psSEMOro  aBTOMATHYECKH, K
teme 1.1. luddepennuanpabie
YpaBHEHHS TIEPBOTO MOPSIKA C
pa3ieSAIOIMIUMUCT  TICPEMCH-
HBIMH.

I[OHYCKaI-OTCH BCC

3 Gajuta — 3a IPaBUIIBHO BBITIOJTHEHHBIC BCE 25 3aJJaHU TECTa;

2 Gaiia — 3a IpaBWIbHO BBIIOJIHEHHBIE 16 13 25 3aaHuil TecTa;
1 Gasyut — 3a MPaBUIIBLHO BBIMIOJIHEHHBIC 8 U3 25 3a7aHul TecTa,

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

Brimonnenue 3amanus 1, npo-
BEPSIEMOTO BPYYHYIO, K TeME
1.2. Huddepenunanbabie
ypaBHEHUS NIEPBOTO MOPsJIKa

Jomnyckatores Bce

3 Gamta — 3a nMpeAoCTaBICHHOE MOJHOE U 0OOCHOBAHHOE PELICHHE 3aJa4 C MpUBEAEHHBIMU (op-
MyJaMH1 Ui pacyéra;

2 Oana — Mpu HAJTMYMHU HETOYETOB B pEIICHUH (OTCYTCTBHH (POPMYIT U MTPOMEKYTOUYHBIX BBIUHMC-
TeHui);

1 Gaymt — nmpu HATMYUK TPABUIIBHOTO OTBETA M OTCYTCTBUM PEIICHUS 33134,

0 6ay10B — IpU OTCYTCTBUM PELICHHUSI

Brinonnenue 3aganust 2, mpo-
BEpSEMOI0 BPYUHYIO, K TeMe
1.2. Huddepenumanbubie
ypaBHEHUS IEPBOTO MOPsJIKa

Jomnyckatorcs Bce

3 Gamta — 3a nMpeAoCcTaBICHHOE MOJHOE U 0OOCHOBAaHHOE pELICHHE 3aJa4 C MpUBEAEHHBIMU (op-
MyJaMH Ui pacyéra;

2 Oana — Mpu HAJTMYMHU HETOYETOB B pelIeHUH (OTCYTCTBHU (POPMYIT U TPOMEKYTOUHBIX BBIUHUC-
JIEHUI);

1 Gayut — mpu HAMYMH NPAaBUIIBHOTO OTBETA U OTCYTCTBHH PEUICHHUS 3a7ad;

0 6ayI0B — IpU OTCYTCTBUH PELICHUS

N3yuenne wmarepuana diek-
TPOHHOTO Yy4eOHHMKA, OTBETHI
HAa  BOMPOCHI JUIS  CaMo-
KoHTposst Kk Teme 2. Hudde-

Homnyckatores Bce

6 0ayuIoB — 3a MPaBUJILHO BBIMOJTHEHHBIE Bce 10 3amanuii Tecta
5 6annoB - 3a mpaBHUIIbHBIEC BEIONHEHHBIE 8 U3 10 3amanuii Tecra
4 Ganna - 3a MpaBWIbHBIC BBITIOJIHEHHBIC 6 U3 10 3amanuii Tecta
3 Gasina - 3a mpaBWIIbHBIE BBITIOJNIHEHHBIE 5 u3 10 3a1anuii Tecta




pCHIIMANBHBIC YPaBHEHUS BTO-
pOro nopsijika.

2 Gama - 3a mpaBWIbHBIE BhINOJMHEHHbBIE 3 U3 10 3amanuii Tecta
1 Gay- 3a nmpaBuiIbHBIC BeIMOTHEHHOE | 13 10 3amanuii Tecta

BeimonHenue 3ananus, mpoBe-
psEeMOr0  aBTOMATUYECKH, K
teme 2. Juddepennuanpabie
YpaBHEHHSI BTOPOT'O TOPSIIKA.

Honyckarorcs Bce

3 Gajuta — 3a MpaBUJILHO BBIMOJHEHHBIE BCE 25 3a/IlaHUN TECTa;

2 Gauta — 3a MpaBUIIHHO BBHITIOJTHEHHbIE 16 U3 25 3amanuii Tecta;
1 Gayut — 3a MpaBUIILHO BBHITIOJHEHHBIE 8 U3 25 3a7aHui TeCTa;

(0 GayTOB — MPABIIILHO BBITIOJIHEHO MEHEE 8 3a/laHui

Brimonnenue 3ananusi, npose-
psieMoro BpYy4YHYIO, K TeMe 2.
Huddepenunanbabie  ypaBHe-
HUS BTOPOTO MOPSIKA.

Honyckarorcs Bce

3 Gamna — 3a nmpefocTaBIeHHOE MOJHOE U 0OOCHOBAHHOE pELIeHHE 3a]a4 ¢ MPUBEAEHHBIME (op-

MYyJaMU U1 pacy€era;

2 Gama — Npu HANUYUHU HEAOYETOB B pelICHUH (OTCYTCTBUU (POPMYI U MIPOMEKYTOUHBIX BBIYHC-

neHui);

1 6amn — IIpU HAJIMYHNHU IIPABUIIBHOI'O OTBETA U OTCYTCTBUU PCHICHUSA 3a4a4;

0 6ajyI0B — IpU OTCYTCTBUM PEIICHHUS

W3ydyenue wmatepuana dJek-
TPOHHOTO Yy4e€OHHKa, OTBETHI
HAa BOOPOCHI JJIsI  caMo-
koHTpoist k Teme 3.1. Kpar-
HbIE UHTETPAIbI.

I[OHYCKaI-OTCH BCC

5 6aJuIoB - 3a IMPaBUJILHO BBIMOJHEHHBIE Bce 11 3amanuii Tecta
4 Gasna - 3a MpaBWIBHO BHITIOJIHEHHBIE 8§ U3 11 3amanuii Tecta
3 Gajuta - 3a MpaBUJILHO BBIMOJHEHHBIE 6 U3 11 3amanuii Tecta
2 Oayta - 3a MpaBWIBLHO BbINOJIHEHHbIE 4 U3 11 3amanuii Tecta
1 Gann- 3a mpaBUIILHO BhIMOTHEHHBIE 2 U3 11 3amanuii Tecta

0 GamioB - MeHee 2 MPaBUIHLHO BBHITOJTHEHHBIX 33JJaHUS TECTa.

N3yuenne wmarepuana diek-
TPOHHOTO Yy4eOHWKa, OTBETHI
Ha BONPOCHI Uil  CaMo-
KOHTpoJIs K Teme 4.1. Borumc-
JIEHWE JBOMHBIX MHTETPAJIOB
MOJISIPHOM CUCTEMBI KOOPAU-
Har.

Jomyckarorcs Bce

6 6ayIoB - 3a MPaBWJIBLHO BBITIONHEHHBIE Bee 11 3amanmii Tecta

5 GayuioB - 3a MpaBUJIbHBIC BRIMOJTHEHHBIE 9 3 11 3aganuit Tecta
4 Ganuna - 3a npaBUJIbHBIC BRIMOTHEHHBIE 7 U3 11 3amanuii Tecta
3 Gayuta - 3a MpaBUJIbHBIE BRIMOJTHEHHBIE 5 U3 11 3amanuii Tecta
2 Ganna - 3a IpaBWJIbHBIE BBITTONHEHHBIE 3 u3 11 3aganuii Tecta
1 Gamt - 3a mpaBUIIbHBIE BhIMOHEHHOE | U3 11 3amanuii Tecta

(0 GanoB - Bce 3aJjaHNs TeCTa BHIMOJTHEHBI HEBEPHO.

Brinosinenue 3amanus, npose-
pAEMOro aBTOMAaTHUYECKH, K
Teme 4.1. Beruncienne nBoii-
HBIX MHTETPAIOB IOJISIPHOMN
CHUCTEMbI KOOpJIUHAT.

Jomyckatorcs Bce

3 Gayna — 3a MPaBHIILHO BBITIONIHEHHBIE Bee 20 3aaHMil TecTa;

2 Gana — 3a MpaBWJIBHO BBIMONMHEHHbIE 13 u3 20 3a1aHuii TecTa;
1 Gaymt — 3a MpaBUITLHO BBHITIOJTHEHHBIE 6 U3 20 3a7aHUi TeCTa;

0 GaoB — MPaBUIILHO BBITIOIHEHO MEHEee 6 3alaHui

Brimonnenue 3amanus 4, npo-
BEPSIEMOTO BPYYHYIO, K TEME

Jomnyckatorcs Bce

2 Ganna — 3a IPeJOCTaBIEHHOE MOJHOEe U 00OCHOBAHHOE PEIlIeHUE 3a/1a4 ¢ MPUBEAEHHBIMU QOp-

MyJIaMH Il pacyéra,;




4.2. TlpwioxxeHusi JIBOHUHBIX
WHTETPaJIOB B MEXAHUKE.

1 6amn — npu HaTU4YUK HEAOYETOB B pelieHUH (OTCYTCTBUU (HOPMYIT U MPOMEKYTOUHBIX BBHIUKC-
JIeHUl);
0 GayIoB — IpU OTCYTCTBUM PEIICHUS

Brimosninenue 3amanus S, npo-
BEPSEMOr0 BPYYHYIO, K TeMe
4.2. TlpunoxeHus JIBONHBIX
MHTETpajlioB B MEXaHHUKE.

3 Oanna — 3a MpeoCcTaBICHHOE TOJTHOE U 000CHOBAaHHOE PEUICHUE 3a/1a4 C IPUBEAEHHBIMU (QOp-
MYJIaMH JUIsl pacuéra;

2 Oanna — Npy HAJTMYUU HEOYETOB B pelIeHUH (OTCYTCTBUU (POPMYI U MIPOMEKYTOUHBIX BBIUHUC-
JIEHUN);

1 Gayn — npu HaJIM4YKK IPAaBUIBHOTO OTBETA U OTCYTCTBUU PELICHMS 3a/1a4;

(0 6aJJI0B — IPU OTCYTCTBHH PEILICHHSI

N3yuenne wmarepuasa diek-
TPOHHOIO y4YeOHHUKa, OTBETHI
Ha  BOIPOCBI I CaMo-
KoHTpoist K TeMe 5. Kowm-
IUIEKCHBIE Yucia U (PYHKIMU
KOMIUIEKCHOT'O IIEPEMEHHOTO.

Jomnyckarores Bce

5 0aJuIoB - 3a MpaBUJIbHBIE BRIMIOJHEHHBIE BCE 5 3a/IaHU TecTa
4 Oayia - 3a mpaBUJIbHBIC BHIMIOTHEHHbIE 4 U3 5 3a/1laHUi TecTa
3 Gayuia - 3a MpaBUJIbHBIE BHIMIOJHEHHBIE 3 U3 5 3a/1aHuii TecTa
2 Ganna - 3a MpaBUJIbHBIC BRIIIOJHEHHBIE 2 U3 5 3a/laHUl TecTa
1 Gasut - 3a mpaBUJIbHBIE BBITIOJIHEHHOE | U3 5 3a1anuii Tecta
0 GanoB - Bce 3aJjaHNs TECTA BHIMOJIHEHBI HEBEPHO.

BrinosiHeHue 3amanusi, TpoBe-
psAE€MOro aBTOMATHYECKH, K
teme 5. KoMIUTIeKCHbIE yncna u
(GYHKIIUM  KOMIUIEKCHOTO Tie-
PEMEHHOTO.

Jomnyckarores Bce

3 Gajuia — 3a MpaBUJILHO BBINMOJHEHHBIE Bce 20 3ajaHUid TECTa;

2 Ganna — 3a MpaBWJIbHO BBINONHEHHbIE 13 u3 20 3amanuii Tecra;
1 Gayut — 3a MpaBUIILHO BBITIOJHEHHBIE 6 U3 20 3a7aHUM TeCTa;

0 GanyoB — MPaBUIILHO BBHITIOIHEHO MEHEee 6 3aJaHui

Bemmonnenue 3ananus 6, npo-
BEPSIEMOr0 BPYYHYIO, K TEMe
5. KowmmnekcHele uymucia u
(GYHKIIMM KOMIUIEKCHOTO Tie-
PEMEHHOTO.

Jomyckarorcs Bce

3 Oana — 3a MpeloCTaBICHHOE MOJIHOE U 00OCHOBaHHOE PELIeHHE 3a/1au ¢ IPUBEAEHHBIMU (Qop-
MYyJaMU U1 pacy€era;

2 Oana — Npy HAJIMYUU HEIOUETOB B peIIeHUH (OTCYTCTBUU (POPMYI U MIPOMEKYTOUHBIX BbIUHUC-
neHui);

1 6amn — mpu HaNWYMK TPABUIIBHOTO OTBETA M OTCYTCTBUU PEIICHUS 33/1a4;

0 GayyI0B — IpU OTCYTCTBUM PEIICHUS

Htoropoe TCCTUPOBAHUC

Jonyckarorcs Bce

40 6amtoB 3a IpaBUJILHBIC OTBCTHI HA BCC 3a/IaHU TCCTa

3aIoJHCHNE aHKETHI

Jonyckarorcs Bce

3 Oaia




OtmMmeTka 1o Kypcey (hopMuUpyeTcss Ha OCHOBE MTOTOBOIO PEUTHHIOBOrO Oaiia, Mo pe3ysibTaTaM MPOXOXKACHHUS CTYICHTOM
JUCIUIUINHBI B cooTBeTCTBUU co IlIkasoii mepeBoga pedTHHTOBBIX OAJIJIOB B TPAIUIIMOHHBIE OIEHKH:

Peittunrossiii 0amn

TpanuuvoHHAas OLEHKa

80-100 OtanyHO
60-79 Xoporo
40-59 Y 10BIETBOPUTETHLHO
0-39 HeynoBneTBopuTenbHO
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6. Kputepun u HOpMBbI OLIEHKH KYyPCOBBIX padoT (IIPOEKTOB)
KypcoBas pabota (IpoeKT) He IPeAyCMOTPEeHa Y4EOHBIM TIJIaHOM.
7. TemaTuka 3a1aHuii, IPOBEPsAEMbIX BPYYHYIO.

Ll

TeMmbl
n/n

Juddepennnanpupie ypaBHEHUs IEPBOTO MOPSIKA C pa3ICISIONIMMUICS IEPEMEHHBIMU

Jlunelinble nuddepeHnmanbHpie YpaBHEHUS IEPBOTO MOPSAKA

Juddepennnanpaple ypaBHEHHS BTOPOTO MOPSAKA

KpaTHble nuHTerpasl.

Breluncnenue 1BOMHBIX HHTErPAIOB B IPSIMOYTOJBHON CUCTEME KOOPAMHAT.

BrrurciieHne JBOMHBIX MHTETPAJIOB B MOJSPHOM CUCTEME KOOPAUHAT.

IIpunoxeHus NBOMHBIX HHTETPAJIIOB B MEXAHHUKE.

KommuiekcHble uncia B TPUTOHOMETPUYECKON U MOKa3aTelbHOM opmax.

OO |N| O OB WIN|F-

BO3BC[[€HI/IQ B CTCTICHDb 1 U3BJICYHCHNC KOPHA KOMIUICKCHBIX IICPCMCHHBIX.

=
o

CDYHKI_[I/II/I KOMIIJICKCHOTO ITICPEMCHHOTO.

-
-

Jlorapudmuueckas GyHKIMS KOMIUIEKCHOTO IEPEMEHHOTO

=
N

HuddepenunpoBanre GpyHKINNA KOMIUIEKCHOTO IEPEMEHHOTO

8. Bonpocsl K 3k3aMeHy

z

Bomnpocsl

=
S~
=

[TonsiTrie nHTErpasbHON cymmoit pynkuuu f(x,y) 3aganHoi Ha 1BymMepHOii obinactu D

JIBOWMHOI MHTErpaJl U €ro TEOMETPUUYECKHI CMBICII.

CBolicTBa ABOMHOIO MHTETpaja

JIBykpatHbIil uHTerpan. CBoicTBa JBYKPATHBIX HHTETPAJIOB.

Brraucnenue I[BOﬁHOl"O HWHTCI'pajia C IOMOIIbKO ABYKPATHOTO.

Brruncienue 1BOMHOTO HWHTCI'pajia B HpﬂMOYl"OJ'IBHOfI CUCTCMC KOOpAWHAT.

Brerunciienne 7BOMHOr0 MHTErpayia B NOJISIPHOM CUCTEME KOOPIMHAT.

ONO|OTD|WINF-

Brruncnenue miomanaen miocKux (1)I/Il“yp 1 00bEMOB TEII C MIOMOIIBIO TBOMHOIO HHTErpa-
Ja.

9 Brruncnenue Maccel IJIACTUHKH, KOOPAWHAT HCHTPA TAKCCTH IUIOCKOM q)Hl"ypr.

10 | [onsTue nHTErpasIbHON CymMmMoOi (GyHKIMH f(X,y,Z) 3aJaHHON HA TPEXMEPHOU 00JIaCTH

11 | TpoiiHo# MHTErpas, CBONCTBA TPOMHBIX HHTETPAJIOB.

12 | TpoitHo# mHTETpa M €ro GU3NIESCKUN CMBICIL.

13 | Tpexxparusiii uHTErpasi. CBOMCTBA TPEXKPATHOTO MHTETPAJIA.

14 | CBs13p TPOMHOIO U TPEXKPATHOT'O MHTErpaa.

15 | Beluucnenue TpoHHOro MHTErpasa B MPSIMOYTOJIbHOW CUCTEME KOOPIMHAT.

16 Brruncnenue TpOﬁHOFO HWHTCI'pajia B HUJIMHAPUYICCKHUX KOOPANHATAX.

17 | Beruucnenue TpoiHOTO HHTErpajga B chepUIECKUX KOOpIMHATAX.

18 | Brruncnenue o6bema Tena ¢ IoMOIIbIO TPOHHOTO HHTErpaa

19 Briunciaenue Macchl Tena ¢ IOMOIIBIO TpOﬁHOFO HHTCTI'pajia

20 | BrruncieHne KOOpIUHAT IIEHTPa MAcC ¢ TIOMOIIBIO0 TPOMHOTO WHTETpaja

21 | KpuBosinHEHbIE HHTETPAJIbl, UX CBOMCTBA U BBIYHCIICHHE.

22 | ®opmyna ['puna.

23 FCOMCTpI/IquKHe IPUIIOKCHUA KpHBOJ'IHHCfIHBIX HHTCT'PpaJIOB.

24 | dusnyeckue MPUII0KEHNST KPUBOJIHMHEHHBIX HHTETPAJIOB.

25 | TToBepXHOCTHBIE HHTETPAJIBbI, HX CBOWCTBA.

26 FCOMeTpI/I‘{eCKHe MPUIIOKCHUS MOBCPXHOCTHLIX HHTCTPAJIOB.

27 | dusnyeckue MPUI0KEHNs TOBEPXHOCTHBIX HHTETPAJIOB.




28

®opmyibl Ctokca u OCTpOrpagckoro

29 | [ToTok BEKTOPHOTO MOJIS Yepe3 MOBEPXHOCTb.

30 | JIuBepreHuus mojs U ee GU3NIECKUI CMBICII.

31 | Lupkynsimusi BEKTOPHOTO TOJIst

32 | Potop nosist 1 ero puU3NYECKUil CMBICI.

33 | Oneparop ['amunbToHA.

34 | Yucnosoti psia. [pumep. Cymma psija.

35 | Cxopsiumecs U pacXxoAsiecs psiibl.

36 | beckoHe4Has TeOMETpHYECKas POTPECCHS U €€ CyMMa

37 | HeoOxoauMmblil IpU3HAK CXOJMMOCTH YUCIOBOro psijia. Ero ncnonabs3oBaHue AJis UCCIeno-
BaHUs CXOJMMOCTH psijia

38 | JlocraToyHble NPU3HAKH CXOIUMOCTH PSIOB C IOJOKUTEIbHBIMU WIEHAMU (CpaBHEHUS,
JanamOepa, paauKaabHbIA, HHTETPAbHBIN).

39 | 3nakouepenyrouecs psabl. Teopema JleliOHMIA U €€ UCIOIB30BaHUE sl IPUOIMKEH-
HBIX BBIYHCIICHUH CYMMBI psifia.

40 | 3nakomnepeMeHHBbIe pAabl. JlocTaTOYHBIE MPU3HAKH CXOJMMOCTH.

41 | AGcomoTHas U YCIOBHAs CXOJUMOCTb.

42 | OyaxnuoHANBHBINA psi. O6IAaCTh CXOJMMOCTH Psilia.

43 | CBoiicTBa MaXOPUPYEMBIX PSJIOB

44 | CrenenHoil psa. MHTEpBan cX0AMMOCTH CTENEHHOIO psijia, paAuyC CXOAUMOCTH, KaK €ro
HalTH.

45 | CBoiicTBa CTETICHHBIX PS/IOB.

46 | Psaner Tetinopa.

47 | Paae1 MakiopeHa.

48 | Paznoxxenne GyHKIUH: cos(X) B psig MakTopeHa.

49 | Paznoxenue dyHkiui: sin(x) B psag MakTopeHa.

50 | Paznoxkenme pynkmii: exp(x) B psix MakTopeHa.

51 | Pa3noxenue gpynkumii: In(1+x), B psg MakTopeHa.

52 | Vcnonp30BaHMe PSIOB VIl BEIYUCICHUA MTPUOJIMKEHHBIX 3HAUCHUH (DYHKITHH.

53 | Ucnonp30BaHme PSIOB VIl BEIYUCICHUA OTPEICICHHBIX HHTETPAJIOB C 33JaHHOW TOYHO-
CTBIO.

54 | N'apmoHMUecKre KOJeOaHUsI U €ro XapaKTepUCTUKU: aMIUIUTY/1a, YacToTa, HadaibHas (da-
3a.

55 | Tpuronomerpuueckuii psaja. Koapourmentsr Oypoe.

56 | Pan @ypbe a1 GyHKUIMN ¢ TEpUOIOM 2pi.

57 | YcnoBue cxogumocTH psana Pypbe K QyHKINU.

58 | Pa3noxenue B psig Pypbe YETHBIX M HEUETHBIX NEPUOINUECKUX (PYHKITHIA.

59 | Koaddunmentsr @ypoe, psag Pypwe st ynkmii ¢ nepuogom T.

60 | Pasnoxxenue B psig @ypbe HEEPHOAMUECKUX ()YHKIIHH.
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9. ®oH OLIEHOYHBIX CPEJACTB JJisl NMPOBEJeHUN MPOMEKYTOUHON aTTecTa-
MU 00yYAKOIIMXCS 10 JUCIUIIINHE
9.1. ITacnopTt ¢oHIa OLIEHOUYHBIX CPEICTB

Kox konTpom-

Ne KonTposmpyembie pa3iesibl pyemMoi KoMiie- HaumeHoBaHue
n/n (TeMbl) TUCHUILIHHBI TeHIUHU (MJIU ee OLIEHOYHOI0 CPeACTBA
4acTH)
1 3aganue 1, mpoBepsieMoe
Mopnyns 1.

BpyuHyl0. TectupoBanue on-
line (mpoMesKyTOUHBII TECT,
HWTOrOBOE TECTUPOBAHUE)

JubdepeHnmanbHble ypaBHSHHS TIEp- OIIK-4, T1K-1
BOTO TIOPSIIKa

2 3aganue 2, mpoBepsieMoe

Moy, 2. BpyuHy0. TectupoBanue on-
JubdepeHipanbHble ypaBHSHHS BTO- OIIK-4, I1K-1 PYHHYIO. popar
line (mpomexxyTouHbIii TeCT,

poro mopsijika
UTOTOBOE TECTUPOBAHUE)

3 3anmanue 3, mpoBepsieMoe
Monyns 3. OITK-4, TTK-1 BPY4HYIO. TeCTI/IpOBaIEI/Ie on-

Kparnsie unrerpainsl. Yacts 1 line (mpomexyTOYHBIH TecT,

UTOTOBOE TECTUPOBAHUE)

4 3amanue 4,5, mpoBepsieMoe
Monyns 4. OITK-4, TTK-1 BPY4HYIO. TeCTI/IpOBaIEI/Ie on-

Kpartusie unterpanst. Yacts 2 line (mpoMeKyTOUHBIH TECT,

UTOTOBOE TECTUPOBAHHE)

5 3amanue 6, mpoBepseMoe

Mozys 5. BpyuHy!0. TectupoBanue on-
KomnuiekcHsble uncna u pyHkunu OIIK-4, [1K-1 PYHHYTO. popaxt
line (mpomexxyTouHbIii TeCT,

KOMIIJICKCHOI'O IICPEMCHHOI'O
HTOIrOBOC TeCTI/IpOBaHI/IC)

9.2. TunoBblie KOHTPOJIbHBbIC 3a/IaHUSl WIH HHbIE MATEPHUAJIbI, HEOOXOIH-
Mble IJI51 OLeHKN 3HAHUN, YMEHUI, HABBIKOB U (UJIM) ONbITA JIeATEJIbHOCTH, Xa-
PaKkTepu3yIIMX JdTanbl (OPMHUPOBAHUS KOMIIETEHUMH B IpoLecce OCBOCHMS
0o0pa3oBaTeJIbHOM MPOrPaMMBbI

9.2.1 Tekcr 3a1aHuii, NPOBePsieMbIX BPYYHYIO

IpakTnueckoe 3aganmne Ne 1

Tema 1. uddepennnansubie ypaBHEHUS MIEPBOTO MOPSIKA

Howmep BapuaHTa 3amaHus onpenessieTcsi C MOMOIIbI0 TabIuUIlbI 10 MepBoii OykBe ¢a-
MUJIUH CTYJICHTA.

Br16op BapuanTa 3ananus

Byksa g’ P lpMmx|Bro|rs|Luc|EnDT ;K Oy | kT, g | 1, P
Nepap. |1 2 3 4 5 6 7 8 9 10

3amanue 1. Pemnre 3a1aumn.
PexoMeHjaniny no BBINOJIHEHUIO 3a/1auu |
1. 3yuuth TeopeTudeckuii Marepuan no teme «Juddepennmransupie ypaBHEeHUS
NEPBOTO MOPSAIKA C PA3ACISAIOIUMUCS TIEPEMEHHBIMIY.
2. Haiitu oOmee pemenne quddepeHunanbHOro ypaBHEHHS! IEPBOTO MOPSIAKA.
3. IloacraButh B oOIiee pemieHue auddepeHInaIbHOTO YpaBHEHUS TIEPBOTO T0-
psIKa 3a/1aHHbIE HAYaJIbHbIE YCIIOBHUS, BHIPA3UB 3aTEM KOHCTAHTY.
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4. TlomyuuTh yacTHOE peieHue nupdepeHInaTbHOT0 YPaBHEHHSI IEPBOTO MOPSII-
Ka.

3anaua 1. [ansl auddepeHmanbable YpaBHEHHs IEPBOTO MOPsIIKA € pa3aessoiy-

MUCS IEPEMEHHBIMU M WX HadallbHbIC YCI0BUs. HaliTu o01iue pelieHus 3TUX ypaBHe-

HUU U OIIPCACIINTD YaCTHBIC PCIICHUA.

Homep Ba- = "0 HavansHoe F«yy =0 HauvanpHoe
puaHTta VY= yCJIOBHE yCIIOBHE
2 a) y —yx*=0 ye =1 6) 1+x* y'-y=0 ye -1
r _ ~ 0) x=0,y=0
3 a)¥ y/x =0 ye =1 y—¢+1 «+1 =0
4 )Y —yxJx =0 yo =1 g)y'sin‘x-y-1=0 | x=0,y=0
a -
! aiin 2 o —
5 a)y'—ycosx:o yo =1 G)Y'sin“x—y 0 y[%jzl
6 a)Y —Ysinx=0 x=0,y=e 6)Y'cos’x— ¢+1 =0 | x=0,y=0
—_ 24t _ — ‘_

8 g)Y — 9+1c0sx=0 x=0,y=0 6) XY —2=0 ya=0
10 a)Y'COSZX—yZO ye =1 6)Xyr_ 1-y2 =0 ya=0
PexoMeHnmanuu 1o BEIITOJTHEHUIO 3a1a4d 2

1. N3yuuth TeopeTuyeckuii matepuan mno teme «uddepenunanbubie ypas-
HEHMS [IEPBOTO MOPAJIKA C PA3ACIAIOIIMMHUCS IEPEMEHHBIMI.

2. Haiit MHOTOUJIEH BTOPOTO MOpPSIAKA.

3. Briaenuts nosHbIN KBaapar.

4, [Tociie 3TOro nepenTH K pasfaeaeHUI0 IEPEMEHHBIX.

5. [TomuuTe: B pe3yibTaTe MHTETpUpOBaHUs TudPepeHInanbHOTO ypaBHe-

HUS JTIOJDKHO MOJYYUTHCS CEMEHCTBO (DYHKITUH.
3anaua 2. Pemutes nuddepennmansioe ypaBHEHHE MTEPBOTO MOPSIKA.

Ne F&yy =0

x}y —y?+2y-10=0

X’y —y?+2y—-26=0

£ —2x-1y'-y=0

£ -2x-8y -y*=0

£ —2x-15y —y*=

£ —2x-24y —y°

€ +2x+37 y' —y°

OINO|O BRI W|IN|F-

0
0
0
& -2x-35y —y°=0
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9 X2y —y*+2y+24=0

10 $ —2x-15y' —y* =0

Kpurepun onenku:

3 Gama — 3a IPeJOCTaBIEHHOE MOJIHOE M 0OOCHOBAHHOE PELICHUE 33]1a4 C NPUBEAEH-
HBIMU (hOpMyJIaMu Ui pacuéra;

2 Gamna — Ipy HAIMYUK HEOYETOB B PEIICHUH (OTCYTCTBUU (POPMYJT U MPOMEXKYTOU-
HBIX BBIYUCIICHUN);

1 Gayn — npu HaIMYUU IPABUIIBHOTO OTBETA U OTCYTCTBUM PELICHUS 3a/1a4;

0 6aysI0B — U OTCYTCTBUM PELICHHUS.

IIpakTuueckoe 3axanue Ne 2
Tema 1. Jluddepenimanpubie ypaBHEHUS IEPBOTO MOPSIAKA
HomMmep BapmanTa 3a7a4u onpeieiseTcs ¢ MOMOIIbI0 TaOJHIIBl 0 TIepBoi OykBe (da-
MWJINHU CTYAECHTA.
Br10op BapuanTa 3agaHus

Byksa /3’ Pl Mmx|Bro|rs|Luc|EnDT ;K o, W1 | K, T,10 | JI,P
Nepap. |1 2 3 4 5 6 7 8 9 10
3anmanue 2

Pemure 3anaumn.

PexoMmeHianmy 1o BBINOJHEHUIO 3aaa4u |

1. U3yunte TeopeTnueckuid matepuan mno teme «JluHeinsle nuddepeHmanbHbIe
YPaBHEHUS NIEPBOTO MOPAIKAY.

2. Haiitu oOuiee perieHue TMHEMHOTO AP PEpEHINaIbHOIO YPaBHEHUS MIEPBOTO I10-
psaKa.

3. IloacTtaBuTh B oOIIee pelieHue JuHeHHoro auddepeHImaibsHOT0 YpaBHEHUS Mep-
BOT'O MOPsJIKa 3a/TaHHbIC HAYAJIbHBIE YCIIOBUS, BBIPA3HUB 3aTEM KOHCTAHTY.

4. Ilony4nTh YaCTHOE PEIICHUE JIMHEUHOTO AU(PPepeHINaTbHOTO YpaBHEHUS IEPBOrO
MOPSAAKA.

3amaua 1. [lano auddepenimanpHoe ypaBHEHUE TIEPBOTO MOPsIAKA U €r0 HadalbHbIC
ycaoBusi. Haiitu oO1iiee perieHne 3Toro ypaBHEeHHUs ¥ ONPEIeTIUTh YaCTHOE PEllIeHHE.

Howep Fayy =0 HauansHoe ycioBue
BapuaHTa -
1 Xy —3y =x"e* Yo =€ X, =1
2 y'cosx+ysin x=1 Yo =2,% =0
, Yy sinx T
3 +_:_ :1,X = —
y X X Yo 09
4 y'—X:—ZInx Y, =1, X -z
X 0 1 20 2
, 1
5 Xy +2y==— Yo =1 X%, =3
X
6 Yy’ — Yy COS X =—CO0S X Yo =3, % =0
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7 y'+2xy=e"* sinx Yo=1% =0
8 X’y +xy+1=0 Yo=2,% =0
, 1
9 y —ytgx=—— Yo =5, % =1
COS X
2y T 1
10 ———=g+1 ==,% =1
y il _ Yo 51 %o

PexoMeHanny no BBIIIOJHEHUIO 33/1a491 2

1. I3yuuth TeopeTrdeckuii MaTepuan mo teme «JluddepeHimanbabie ypaBHSHUS TIEP-
BOT'O IIOPSJIKaY.

2. Onpenenuts TUI AUPPEpEeHINATBHOIO YPaBHEHUS.

3. Ecnu BO3MOXHO, TO MOA00paTh 3aMEHY, COOTBETCTBYIOILYIO TUITY YpaBHEHHs. 3a-
MEHA YIIPOCTUT PELICHUE, MOSABUTCA BO3MOXKHOCTb CBECTH HMCXOJHOE ypaBHEHHE K
YPAaBHEHMUIO C Pa3IeIIAIOLIUMUCS [IEPEMEHHBIMU.

4. He 3a0ynibTe BEpHYTHCS K UCXOAHBIM NIEPEMEHHBIM.

5. IloMHuTeE: B pe3ysibTaTe UHTETPUPOBAHUS TUPPEPEHIINATBHOTO YPABHEHHS T0JKHO
MOJIYYUTHCS CEMEUCTBO (DYHKUMMU, 3aBUCALIUX OT OJHOM MPOU3BOJIBHOM MOCTOSHHOU
C.

3anayva 2. Peumutes quddepennmanbHoe ypaBHEHHE IEPBOTO NOPSIKA.

No F&yy =0

1 xy' —y=x*Inx

2 Xy +2y=Inx

3 Xy’ —y = x*sin x

4 Xy’ —y =arctg x

5 y’ + yctg X = cos® X

6 Xy’ = y+xcoszi
X

7 xy'—y=xInx

8 Xy’ +y=Inx

9 9°-3x y' =y

2 ¥
X

10 Xy’ =y +Xxtg

Kpurepuu ouenku:

3 Oayuta — 3a MPeIOCTaBIEHHOE TIOJTHOE U OOOCHOBAHHOE PELICHHUE 3a]a4 C PUBEIEH-
HBIMU (OpMyJIaMu Ui pacuéra;

2 Ganmia — Ipy HAJTIMYUK HETOYETOB B PELICHUH (OTCYTCTBUU (POPMYI U MPOMEXKYTOU-
HBIX BBIYMCIICHHN );

1 Gaynn — mpu HATMYWHU TPABUIILHOTO OTBETA M OTCYTCTBUU PEIICHMS 3a/1a4;

0 6aioB — MpU OTCYTCTBUM PEUICHUS.

IpakTnueckoe 3aganmne Ne 3
Tewma 2. luddepennuanbubie ypaBHEHUSI BTOPOTO TOPSIKA
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Howmep BapuaHTa 3ama4um onpeaenseTcs ¢ TOMOIILI0 TaOJHIIBI TI0 TIEPBOM OyKBE MMe-
HU CTYJICHTA.
Br160op BapuanTa 3a1aHus

g’ , bM,X |B, IO |I,4|4,4,C |E, HII

Nomap. |1 2 3 4 5 6
3amanue 3. Pemure 3agauy.

PexoMmeHanuy 1o BbINIOJHEHUIO 3a4aHUs

1. U3yunts TeopeTnueckuil MaTepuai no reme «AuddepeHunanbable ypaBHEHNS BTO-
pOTO MOPSAIKA.

2. OnpenenuTts TUI AUPPEPEeHINATBHOIO YPAaBHEHUS.

3. Ecnu BO3MOKHO IPOM3BECTU 3aMEHY ISl OHWKEHUS Mopsaka nuddepeHnanbHo-
IO YpaBHEHHS, TO HYKHO BOCIIOJIb30BAThCSA ATHM, a IIOTOM B XOJ€ PELICHUs 00s13a-
TEJIbHO BEPHYTHCS K UCXOAHOW MEPEMEHHOM.

6. IloMHuTE: B pe3ysibTaTe UHTETPUPOBAHUS TUPPEPEHIINATBHOTO YPABHEHHUS TOJKHO
MOJIYYUTHCSI CEMENCTBO (DYHKLINMA, 3aBUCAUIUX OT ABYX MPOU3BOJIBHBIX TOCTOSIHHBIX C,
U C,.

3agauva. lansl auddepenuunanbable ypaBHEHUsT BToporo nopsijaka. Haiitu oOmee pe-
LICHUE OTUX YPaBHEHUM.

Ne Fxyy,y =0

> O’

bykBa UL K T,00 | JI,P

X
3
7

y'—=2y'+5y=0

1 y'igx=y+1
y"'+16y' +64y =0
y"'—2y'+65y=0

2 Xy’ -2y =x%*
11y" +12y'=0
y'-2y’ctgx=0

3 4y"+3y'=0
y'-y -6y=0

Xy’ —y =x%sin x
y"+12y'+40y =0
10y"—-y'=0
y'+8y" +20y =0
y"'-2ytgx=0
11y" +12y'=0

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

X yu _ y/ — XSEX
y'+3y'+2y=0
11y" +12y'=0

SN
e L A e el o A A el E < e S A Al L R A
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y'+2ytgx=0
y'+8y'+20y =0
11y" +12y"'=0
y'tgx=y +1

y//+y1_2yzo
y'—4y"'+3y=0

y"+3ytgx=0
2yH _3y! — 0
49y"-14y'+y=0

10

©
SN Lo R A

Kpurepuu oueHku:

3 Oaia — 3a MPeJOCTaBICHHOE MOJIHOE M OOOCHOBAHHOE PEIICHUE 33a]a4 C MPUBEAEH-
HBIMU (hOpMYyJIaMH Ui pacuéra;

2 Gamia — npy HAJIMYUU HEIOYETOB B PELICHUH (OTCYTCTBUU (POPMYJ U MPOMEXKYTOU-
HBIX BBIYUCIICHUN);

1 Gayn — npu HaTMYMU IPABUIILHOTO OTBETA U OTCYTCTBUU PEIICHUS 3a/1a4;

0 6ayI0B — MpU OTCYTCTBUM PELICHUS

IIpakTHyeckoe 3axanue Ne 4
Tema 3. KpaTHble HHTETpab
Howmep BapuanTa 3a1auu onpeaenseTcs ¢ MOMOIIbIO TaOIUIIbI 110 MEpBOM OyKBE OTUe-
CTBAa CTYJCHTA.
Br100op HOMEpa BapuaHTa
byksa AO,D|bMX |B IO |[LA|JYC|E HIT| XK O3 | W I |K T,IU|J,P
Nepap. |1 2 3 4 5 6 7 8 9 10
3ananue 4. Pemnre 3anauy.
PexoMenmanuu 1mo BEIITOJIHEHUIO 3adaHud K 3aade Ne 1
1. U3yunth TeOpeTHUECKUil MaTepuai 1no teme «KpaTHpie HHTErpab.
2. Hanncatb ypaBHEHUS TPaHUI] 00JIACTH UHTETPUPOBAHUS U TTIOCTPOUTH €€.
3. [loMeHTH IOPSIIOK MHTETPUPOBAHUS, T. €. HAMETUTD, 110 KaKOH MepeMeHHOo# Oy1eT
MPOU3BOJIUTHCS BHYTPEHHEE MHTEIPUPOBAHME, & MO KAKONW — BHEIIHEE, PACCTaBUTh
npeaebl UHTETPUPOBAHUS.
3. CocTaBuTh MOBTOPHBIA WHTErpall UM CyMMY MOBTOPHBIX WHTErPaJiOB, €CIH 00-
JaCTh UHTETPUPOBAHUS TIPUJIETCS pa30MBaTh HA MIPOCTHIE OOJIACTH.
3anaua 1. IToctpouth 00JaCTh HHTETPUPOBAHMS, U3MEHUTH MOPSAOK MHTETPUPOBAHUS
B MHTErpale.

Ne Ne
Ty T fox [f ey

Bl Jec freyay |0 [ Teve
el -
sy .

2 IdXIf Lydy |7 Idy If &,y dx
11 0 y—6
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3 j'dxzfzf «,ydy |8 jdx jf %,y dy
Ol Zi(y ;1 X\/:TZX

4 Idyffx,yzjx 9 Idx If(,yﬁy
0 0 0 2x—x?
| _ 2 axx

5 jdxjfx,ygy 10 jdx jfx,yﬁy
-2 x-3 0 X

3amaya 2. BelunciauTh 1BOMHBIC HHTETPAIBI.

Ne

1 ”ycostydxdy,ean D: x=1,x=3,y=

D

R

y="
2

X
5 J;J'mdxdy,ecnn D: x=2,y=X,y=2X

3 ”xzydxdy, ecrn D: y =0, y=+2ax—x’

D

T T
xsin xydxdy, ecmu D: x=1,x=2,y=—,y=—
4 JDI ycxdy =g V=5

5 ”4ye2xydxdy,ecnn D: x:%, x=Ly=In2,y=In4

D

6 _[DISyexydxdy,ecnn D: x+y=0,y=0,x=1

”;dxdy,ecnn D:y=2x,x+y=0,x=3
5 2X+y+1

”;dxdy,ecnn D: y=3x,y=x,x=3
5 2X+y+1

9 _U 8xy+18x2y2§xdy,ecnn D: x=1y=-x%y=%x

D

10 ” 4y +3dxdy,ecmn D: x+y=2,y=0,y=+/x
D

PexoMenmanmm no BBINOJHEHUIO 3a1aHus K 3aaue Ne 2

1. 3yunTh TEOpETUUECKUI MaTepruall o TeMe «BbIYuciaeHne IBOMHBIX UHTErPAJIOB B
IIPSAMOYTOJIBHOW CUCTEME KOOPAMHAT.

2. IlocTpouth 00J1aCTh UHTETPUPOBAHUS.

3. YCcTaHOBUTH MOPSAOK UHTETPUPOBAHUS, T. €. HAMETUTH, [0 KAKOW NEepeMEeHHOU Oy-
JIET MMPOU3BOJIUTHCS BHYTPEHHEE UHTETPUPOBAHUE, A 110 KaKOM — BHELIHEE, PACCTaBUTh
MpEeAEbl HTHTETPUPOBAHUS.

4. CocTaBUTb MOBTOPHBIA MHTETpaJl WJIM CyMMY NOBTOPHBIX MHTETpayioB, €clid 00-
JaCTh UHTETPUPOBAHUS TPUJIETCS pa30MBATh HA MTPOCTHIE OOJIACTH.

S. BpluMcnauTh CHauvajga BHYTPEHHUW MHTETPANl MO OJHOM MEPEMEHHOM, 3aT€M BHEIII-
HUW UHTErpa 1o APYrou NepeMeHHOM.

Kpurepuu ouenku:
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3 Oamta — 3a MpeIOCTaBIEHHOE TIOJTHOE U OOOCHOBAHHOE PELICHHUE 3a]a4 C IPUBEIEH-
HBIMHU (POPMYJIAMH JIJIsl pacuéra;

2 Gania — Npy HAJIMYUU HETOYETOB B pEIICHUU (OTCYTCTBUU (POPMYIT U IPOMEXKYTOU-
HBIX BBIYMCIICHUI );

1 Gayu1 — npu HaJTMYKMK MPABUIILHOTO OTBETA U OTCYTCTBUU PEILICHUS 33/1a4;

0 GaioB — MpU OTCYTCTBUM PEIICHUS

IIpakTnyeckoe 3aganue Ne S
Tema 3. KpaTHble HHTErpajIbl
Howmep BapuanTa 3a1auu onpeaensercs ¢ MOMOIIbIO TaOIUIIbI 0 epBOi OyKBe OTUe-
CTBa CTYJICHTA.
Br160op BapuanTa 3a1anus

byksa |A,®,D5 |[bM,X | B, IO |I,4|4,4,C | E, HII

Nepap. |1 2 3 4 5 6
3apanme S. Pemure 3anaun.

PexoMmeHtanny 1o BBEINOJIHEHUIO 3a1aHusl K 3a1ade Ne |
1. U3y4nTh TeOpeTHUECKUI Marepuain Mo TeMe «BpluuciieHne NBOWHBIX MHTErPAJIOB
IIOJIIPHOM CUCTEMBI KOOPIAUHATY.

2. I[ocTpouthb 00J1aCTh MHTETPUPOBAHUS.

3. YcraHOBUThH MOPSIIOK UHTETPUPOBAHMS, T.€. HAMETUTD, MO KAKOW NMEePEMEHHOHN Oy-
JIE€T NMMPOU3BOJIUTHCS BHYTPEHHEE HHTETPUPOBAHUE, A 110 KAKOW — BHELIHEE, PACCTaBUTh
IIpEeAENbl HHTETPUPOBAHUS.

4. CocTaBUTb MOBTOPHBIA MHTErpajl WJIM CYMMY HNOBTOPHBIX MHTETpayioB, €Clu 00-
JaCTh UHTETPUPOBAHUS NPUJIETCS pa30MBATh HA MTPOCTHIE OOJACTH.

5. BbluucauTh CHavyajla BHYTPEHHUM WMHTErpal 1o OJAHOW NEPEMEHHOW, 3aT€M BHEUI-
HUM UHTErpa 1o APyrou nepeMeHHOM.

3anaua 1. [IpeoOpa3zoBarh K NOJSPHBIM KOOPJAMHATAM W BBIYUCIIHT.

> Ol | K, T | L, P

X
3
7

No
1 ” 12+y2idxdy, ectm D: x?+y?—x=0, y<x
D
) ”xyzdxdy, ecim D: x*+y? <4y, y>-x
D
3 ” €y “dxdy, ecmt D: X’ +y?=4, y=0,y=-/3x
D
X z
4 ———dxdy,ecmu D: x°+ ¢-1°=1, x>0
IZs
5 ”xyzdxdy, ecmu D: x*+y?=4x, x+y=0
D
6 ”1/5—x2—y2dxdy, ecmn D: x*+y*=4, x*+y*=1
D
7 ”%yyzdxdy, ecrm D: x*+y?+2y=0, x>0
D
3 [[ £~ y? dxdy, ecmu D1 X*+y®~2x=0

D
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9 ”sinwlx2+y2dxdy,ecnnD: X>+y?>7x% xP+y®<4r®

D

10 ”cos‘m/x2 +yidxdy, ecruD: X2 +yi=x% Xx*+y’=4r°
D

PexoMmenmanmy mo BEITOJHEHUTIO 3aaHuA K 3agaue Ne 2

1. U3yunth Teopernueckui marepuan o reMe «lIpunoxenns 1BOMHBIX UHTETPAJIIOB B

MCXAaHHKE.

2. 3anucath MacCy MJIACTUHKHU KaK JBOMHON MHTETpall OT (YHKIIUHU MIIOTHOCTH.

3. Iloctpouth 007aCTh HHTETPUPOBAHUS.

4. YCTaHOBUTH MOPSIOK UHTETPUPOBAHUS, T. €. HAMETUTH, [0 KAKOW MEepEeMEHHOU 0y-
JIE€T MMPOU3BOJIUTHCS BHYTPEHHEE UHTETPUPOBAHUE, A 110 KAaKOW — BHEIIHEE, PACCTaBUTh

MMpcacijibl UHTCTPHUPOBAHUA.

5. CocTaBuTh MOBTOPHBIA WMHTErpajl UM CyMMY MOBTOPHBIX HMHTErPaJioB, €CIU 00-

JIaCTb UHTCIPUPOBAHUA IIPUACTCA p336I/IBaTB Ha IIPOCTLIC obnacru.

7. BpIUMCIUTD CHayajla BHYTPEHHUN MHTETpall IO OJHOM NEPEMEHHOM, 3aT€EM BHEIII-

HUM UHTErpall 1o APYrou NepeMeHHOM.
3agaua 2. Pemuts 3a1a4y.

Ne
1 Haiftn Maccy miacTHHKHE D, ey mIoTHOCT 1 = 7X° + 2V,
D: x=1 y>0, y*>=4x
Haiftn Maccy muacTusku D, ecomi motHOCTS 12 = XY,
2 2 2
D: X—+y—:1, y>0, x>0
16 4
3 Haittn Maccy mmactunku D, ecnu mmotHocTs 22 = 3X7°Y,
D: x*+4y*=4=1 y>0
4. Haittn maccy mnactunku D, ecnu mimotHOCTh 12 = 3XY,
4 2 2
D: X Y 1 y>0 x>0
100 25
Haiitn maccy [UIACTUHKHU D, eciu IJIOTHOCTH
5 ,u:i,D: y—x=0, y-2x=0, x=2
X+y
5 Haittr Maccy muacTunku D, ecnu mmotHOCTS 22 = 3X°Y?,
D: xy=4, x+y+5=0
. 3
; Haiitu maccy rutactuaku D, ecnul IIOTHOCTD 44 = 2 Xy,
D: y=x} x=0, y=2-x
Haiitn Maccy mnactunku D, ecam miioTHocTs 1= XY,
8 :
D: y=3x, x=3y, x+y=4
9 Haiity maccy muactunku D, ecrm motHocTs 1 = 3X°Y?,
D: x*+4y*=4, y>0, x>0
Haiitn maccy nnactunku D, eciau minoTHOCTh (1 =3X+ Y,
10 .
D: y=2x, x=2y, xy=2

Kpurepun ouenku:
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3 Oamta — 3a MpeIOCTaBIEHHOE TIOJTHOE U OOOCHOBAHHOE PELICHHUE 3a]a4 C IPUBEIEH-
HBIMHU (POPMYJIAMH JIJIsl pacuéra;

2 baia — Npy HAJIMYUU HETOYETOB B pellIeHUU (OTCYTCTBUM (DOPMYI U TPOMEKYTOY-
HBIX BBIYMCIICHUI );

1 Gayu1 — npu HaTUYKMK MPABUIIBHOTO OTBETA M OTCYTCTBUU PEIICHHUS 3a7a4;

0 GaioB — MpU OTCYTCTBUM PEIICHUS

IIpakTnyeckoe 3aganue Ne 6
Tema 4. KommiekcHble yncna u (GyHKIUN KOMIUIEKCHOTO IEPEMEHHOTO
Howmep BapuaHTa 3a7aun ompenensercs ¢ MoMOIbl0 TaOlIMIbl 0 MepBoil OykBe ¢a-
MUWJINH CTYJICHTA.
Br160p BapuaHTa 3a1aHus

bykBa g’ @, BbM,X B IO|IA|4,4YC | E HII ;K’ O, UK T,00 | JI,P
Nepap. |1 2 3 4 5 6 7 8 9 10
3aganue 6

Pewmnre 3anaym.

PexoMmeH1anuy 1o BEINOJIHEHUIO 3a1aHusl K 3a1ade Ne |

1. M3yunTh TeopeTndeckuii MmaTepuas no teMe «KoMIIEKCHBIE Ynciia B TPUTOHOMET-
PUYECKON U MOKa3aTeNnbHOU (popmax».

2. ITocTpouTh TaHHOE KOMIUIEKCHOE YMCIIO HA KOMIIEKCHOM TIOCKOCTH.

3. OmpenenuTe MOAYJIb KOMIUIEKCHOTO YHCIA KAK JUIMHY MOCTPOCHHOIO paauyc-
BekTopa. lloacunTare aprymMeHT 4yucia Z, yYUThIBas, B KAKOM YETBEPTH HAXOIUTCS
TOYKa, 1300paxarolas KOMILIEKCHOE YUCIIO.

4. 3anucarh KOMIUIEKCHOE YUCJIO B TPUTOHOMETPHUUYECKON U MOKa3aTebHOU (hopmax.
3amava 1. Haiftu MoayJib ¥ TITaBHOE 3HAYECHHE apTyMEHTA KOMILIEKCHBIX YHCEI, 3aIlu-
caTh ATO YUCJIO B TPUTOHOMETPUUYECKON U TTOKA3aTeNIbHON hopmax.

No OyHKIUU
1 z2=4+3i

2 z=3-4i
3 z=-7+3i
4 z=4-3i
5 z2=-2-2i
6 z2=-2+2i
7 z=2-5i
8 z=1-i

9 z=1+i

10 z=-1-i

PexoMenmanmu mmo BEIITOJHEHUIO 3a0aHud K 3a1aue Ne 2
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1. NU3yunTh TEOpETMUECKNI MaTepuai 1o teMe «Bo3BeneHne B CTENECHb U U3BIICUCHUE
KOPHSI KOMIUJIEKCHBIX YMCEJ, 3aJaHHBIX B TPUTOHOMETPUUYECKON (hopMe».

2. YtoObI BO3BECTH B CTENEHb KOMIUJIEKCHOE YHUCJIO Z B MYHKTE a), HEOOXOAUMO BBbI-
MOJIHUTh JIEUCTBUSI B anredpanueckoil (opme u meperTh B TPUTOHOMETPUUECKYIO
bopmy.

3. IlocTpouTh JaHHOE KOMIUIEKCHOE YUCIIO HA KOMILJIEKCHOM MIIOCKOCTH.

4. Onpenenutb MOAYJIb KOMIUIEKCHOIO 4YHMCJIa Kak JUIMHY IOCTPOEHHOTO paanyc-
BekTopa. [logcunTare apryMeHT 4ncia z, yYuThIBasi KOOPAUHATHYIO Y€TBEPTh, B KOTO-
POl pacroJiaraeTcst painyc-BeKTop.

5. 3anucaTh KOMIUIEKCHOE YHUCIIO B TPUTOHOMETPUUYECKOM U MOKazaTeabHOU (hopMax.
6. [IpousBectu 3aaHHOE ACHCTBHE 11O U3BECTHBIM (DOPMYIIaM.

3agaua 2. Briuucnure.

Ne

—2
6 [—1+ij6
) 6) 3\/24—2 \/2+2

; ( 1+i j

a) ~1-2i 6) 3{/—2+2i'3{/—2+2i
o [ l+2lj

o\ -1-2i) g 3Y-2-2i-3-2-2i
; £1+i\/§]40

) —1-i 6) 3&/—3—3i'%/—3—3i
o | (L R

a) -1 6) 3\/—3+3|'§/_3+3|

PexoMmenmaiyy no BBEINOJIHEHUIO 3a1aHus K 3aaue Ne 3

1. I3yunTh TeOpeTHUECKUI MaTepHral 1o TeMe « QyHKIMN KOMILIEKCHOTO MEPEMEHHO-
ro».

2. 3aMeHHTEe YHCIIO Z Ha X+iY, IPOU3BEIUTE 3aJaHHbIe aireOpandeckue JeHCTBUS B
MCXOJHOM BBIPAXEHUHU, CTPYNIIUPYUTE CIaracMble, BbIICIUB ACHCTBUTENBHYIO YacTh
GbyHKUMY U QYHKIMIO TPY MHUMOM €IMHULIE 1.
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3agaya 3. HaliquTe 3HaueHue AeWCTBUTEIHHON M MHUMOMN YacTel (QyHKIUH.

Ne @yHKIUA, OTPE30K

1 a)=£—i-22
2 w=7+i-2°
3 w=7—i

N
)
I
N |
|
Nl\)

ol
)
[l
NI~

(o]
)
Il
N |
N
N

N

7 =
8 a):1
z
9 a):E
YA
10 o=2%+i

PexoMmeHnanmu 1o BbINOJHEHUIO 3a1aHus K 3a1a4de Ne 4

1. U3yunTh TeopeTuueckuii Mmarepuai rno reme « QyHKINH KOMIIEKCHOTO IEPEMEHHO-
ro».

2. IloacTaBpTe B YCIOBHE 33JaHHOE YHUCIIO Z, IPOU3BENUTE aaredpanyeckue JeiCTBUS
B MCXOJIHOM BBIPAKEHUH, YIIPOCTUTE BBIPAKEHNUE, 3aIIHCAB €T0 B CTAHAAPTHOM BUJIE.
3anaua 4. [lana QyHKIMsA o=z-z?. HaiiTn 3HaueHue QyHKIUHM TPU 33JaHHOM 3Ha4e-
HUH Z.

Ne DyHKIMHU
! z2=4+3i

2 z=-7-3i
3 z=-7+3i
4 z=4-3i
S z2=-2+2i
6 7=-2-2i
! z=2-5i
8 z=1-i

d z=1+i

10 z=-1-i

PexoMenmanuu 1o BBIIIOJIHEHUIO 3a4aHud K 3amaue Ne 5
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1. U3yuntp Teopernueckuil mMarepuan no teme «Jlorapupmuueckas QyHKIUS KOM-
IJIEKCHOTO IIEPEMEHHOTOY.

2. JlanHble B TaOIMIE KOMILJIEKCHBIE YHMCJIa IOCTPOUTh HA KOMIUIEKCHOM IIIOCKOCTH.

3. Onpenenuts MOAYJIb KOMIUIEKCHOTO YHCJIa U ApTyMEHT Yucia Z.

4. Ucnonb3oBaTh (opMyiy JUIsl BBIYMCIIEHUS Jlorapudma KoMmIuiekcHoro uucia. O06-
paTuTe BHUMaHue, 4To Ln z — MHOro3HauHas QyHKIUS.

3agaua 5. Hatitu Ln z.

Ne z

1 [

2 —i

3 —1—i

4 3-2i

5 2-2i

6 2+2i

7 4 —4i

8 —4-4i
9 5-5i

10 —5+5i

PexoMenmanmm no BBINOJHEHUIO 3a1aHus K 3a7aue Ne 6

1. U3yuuts Teoperudeckuii matepuan mno teme «JuddepennupoBanue QyHKIIMN KOM-
IJIEKCHOTO IIEPEMEHHOT 0.

2. 3aMeHMTE YHCIIO Z HAa X+iY, IPOU3BEIUTE 3aJaHHbIe areOpandeckue JEHCTBUS B
VCXOJTHOM BBIPQKEHUU U ONPEJEIUTE NEUCTBUTEIbHYIO U MHUMYIO YaCTH (QYHKLIUH.

3. Ilpumenute ycnoBusi Komm — Pumana mnist onpenenenust auddepeHuupyeMocTu
(GyHKUIHU.

3anayva 6. [lonb3ysce ycnoBusimu Ko — Pumana, BBISICHUTD, SIBASIETCS JIM (PYyHKIUS
o ¢ 1uddepeHrpyeMoit X0Ts Obl B OJHOHN TOYKE.

WHTerpanst

w=17-7

a):Z|-E

® N (gl lwWwDN | Z
io
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9 w=2-Imz

10 0=12"+i

Kpurepuu oneHku:
- OLIEHKa «5 0aJIoB» BBICTABJISICTCS CTYJICHTY, €CJIU B OJaHKE BHITIOJIHEHUS 3aJaHUs
Y TIPaBWJIBHO BBINOJHEHO 0oJiee 90% 3a1aHuii B O1aHKE OTBETOB;
- oIeHKa «4 0aiia» BBICTABISICTCS CTYICHTY, €CIM B OJJaHKE BBITTOJTHCHHS 3a7aHUs
Y TIPaBUIJIHLHO BBITTOTHEHO OT 75% 10 90% 3amanuii B OJIaHKE OTBETOB;
- oreHka «3 Oaiay, eClid MPaBWIBHO BBITOTHEHO OT 60% 1m0 75% 3anmanuii B 6y1aH-
K€ OTBETOB;
- OIleHKa «2 Oayuiay, €CJId MPaBIWIIBHO BBITOTHEHO OT 45% 1mo 60% 3ananuii B 671aH-
K€ OTBETOB;
- oneHka «1 6amm», ecinu paBWIbHO BeIMOJHEHO OT 30% 110 45% 3ananuii B OJ1aHKe
OTBETOB
- oreHka «0», ecinu BoiostHEHO MeHee 30% 3agaHuii B OJlaHKE OTBETOB.

9.2.2.TunoBbie BONPOCHI U3 DAHKA TECTOBBIX 3aJaHUii J1JI51 IPOMEKYTOYHOTO
U UTOTOBOT0 TECTHPOBAHUSA

1. Juddepennmanbaoe ypaBHeHHE 1-TO MOpsAJIKa CHMBOJUYECKH 3aMHCHIBAET-
Csl B BUJIC..

2. Iuddepennmanbubie ypaBHEHUS CBS3BIBAIOT. ..

w

YacTtabiM perieHueM qudepeHnnansHoro ypaBHeHUs 1-To mopsika siBisi-
ercst QyHKIHUS ...

CranpapTHyto GopMy 3anucu Y’ + PGy +Q(x) =0 yMeeT ypaBHEHHE ...
Pemennem nuddepeHIManbHOro ypaBHEHHUS! SIBIISIETCS

[Topsinkom nudpepeHratbHOro ypaBHEHUS HA3bIBACTCS

X=U"v

N o ok

C nmoMouip0 MoJCTaHOBKU pemaetcst nuddepeHImanbHOe ypaB-

HCHUC
y

y'= f(l; ]
HuddepennmanbHoe ypaBHEHHE BUIA XJ ABJSIETCS] ypABHEHUEM

oo

9. Muddepennmansioe ypaBHEeHHE BUAa P(X)Qu(y)dx+ P, (x)Q.(y)dy =0 gBs-
€TCsl ypaBHEHUEM

10. InddepenimansHoe ypaBHEHNE IEPBOTO MOPSIKA PEIIACTCS C ITOMOIIBIO
11.TudpdepeninanpHoe ypaBHEHHE Bua P& yIx+ Q& yy =0 gpisgeTcs ypaBHe-

HUEM
Y_y
12.C nomo1ipio MOACTAHOBKK X  peliaeTcs ypaBHEHUE
W _ ¢ (xydx
13.JuddepennuunansHoe ypapHenue suaa () ABJISIETCA YPABHEHUEM

14 Ecnu nuddepeHimaibHOe ypaBHEHUE UMEET BHUI 3YY' =X TO ero oOumuin
MHTErpaj ypaBHEHUS] UMEET BUJIL:

15. lnddepennmansHoe ypaBHEHNE X2 +3x°y? +@xy —y Y =0 gproarea
16.Onpenenure TUI ypaBHEHHS €os3x+xy” gx+ €y —2¢" dy =0
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17.YpaBHeHUe 2x+3Y —€x—yY =0 gBIeTcs
18.YpaBHeHue 2x+3y - €x—y ¥ =0 gpugercs

Xy'=———"—"— _u
19. luddepennnanbHOe ypaBHEHUE 2y" +x° 3aMeHOM

YPaBHCHUIO C pa3ACICHHBIMU IICPCMCHHBIMU, KOTOPOC HMCCT BU:

, 3y%+2yx? Yy
X IIPUBOJUTCA K

y
r__ 2 2 o u=-=-

20. Tuddepentmanshoe ypaaenne Y = WX +Y" +Y savenoit - x
JATCS K YPABHEHHIO C Pa3/ieJIeHHBIMH TIEPEMEHHBIMH, KOTOPOE HMEET BUI:

IIPUBO-

21.VkaxuTe 3HaUCHUE A, IPH KOTOPOM yYpaBHECHUE €- v’ Ix— Axydy =0 Oyzmer B
MOJIHBIX U pepeHmanax.

" ' 2x
22. ]l nuddepenuuansHoro ypapHenns Y +2Y 8y =3-€

HbIN BHI CI'O YaCTHOI'O pCUICHM .

YKa3aTb BO3MOXK-

23. 1151 nupdepeHIIMaIbHOTO YpaBHEHUST Y =Sin X+ cosx yka3aTh crocob pere-
HUS1, TPUBOJIAIIETO K MOHMKEHUIO MOPSIKA.

" 1

24. J1ns nudpdepeHInanibHOro YpaBHEHUS 4y yKa3aTh COOTBETCTBYIOLINE
3aMEHBI, TPUBOIAIINEC K TIOHMKEHUIO MTOPSIIKA.

=J1- vy’
25. I nuddepeHnnaIbHOro ypaBHEHUS y y yKa3aTh COCTaBJISIIOLINE

3aMCHBI, IIPUBOAAIINC K IIOHMKCHHUIO IIOPAAKA.

26.B xakoM nuHEHHOM OHOPOAHOM MU PEpEeHIIMATEHOM YPaBHECHUH COOTBET-

CTBYIOIIEE XapAKTEPUCTUUECKOE YPABHEHHE UMEET KOPHU ky =2-1

ky=2+1i,

27.B xakoM JTUHEHHOM OHOPOAHOM MU PEpEeHIIMATEHOM YPaBHECHUH COOTBET-

CTBYIOIIEE XapaKTEPUCTUUECKOE YPABHEHHE UMEET KOPHU ky=1- L

ky=1+1i,

28.B xakoM nTuHEHHOM OHOPOAHOM MU PEpEeHITMATEHOM YPAaBHEHUH COOTBET-

CTBYIOILIEE XaPAKTEPUCTUUECKOE YPAaBHEHUE UMEET KOPHHU ky = -t

" __ ;2

29. 151 nudpdepeHInanbHOro ypaBHEHUS yi=Nimy yKa3aTh COCTaBJISIIOIINE

3aMCHBI, IIPUBOAAIINC K IIOHMKCHHUIO ITIOPAAKA.

27



30.Vkaxure oOuuii BU1 4acTHOTO peeHus 1u¢depeHInanbsHOT0 ypaBHEHUS

y" +4y =4cos2x

31.Kakoit o01muii B 4aCTHOTO pelIeHus uMeeT auddepeHnnaibHOe ypaBHe-

aue Y —3Y' +2y=5+e"9

32.061ee pemenue nuddepeHuanbHOro ypaBHEHUS
BUJI:

33.061uee pemenue nuddepeHuanbHOro ypaBHEHUS
BUJI:

34.00mee pemenne auddepeHIaaIrHOTO YPaBHCHHUS
B/

35.061ee pemenue nuddepeHuanbHOro ypaBHEHUS
BU/I:

36.061ee pemenue nuddepeHmanbHOro ypaBHEHUS
BUJI:

37.001mee pemienue auddepeHnaIsHOr0 YpaBHEHUS
B/

38.00m1ee pemrenue auddepeHnaisHOr0 YpaBHEHUS
B/

39.00mee pemenue auddepeHuaiTsHOT0 YpaBHEHUS
11791

40.061ee pemenne qudepeHnnanTbHOro ypaBHEHUS
15791

41.06mee pemenne qudPepeHInaIbHOr0 YpaBHEHUS
11791

42.061ee pemenne qudepeHnnanIbHOro ypaBHEHUS
BU/I;

43.06m1ee pemenue audpepeHImaIbHOro ypaBHEHUS

44.06m1ee pemenue audpepeHImaIbHOro ypaBHEHUS
BU/I;

45.006mee pemenne qudGepeHInanTbHOTO ypaBHEHUS

46.006mee pemenne qudGepeHInanTbHOTO ypaBHEHUS

y"—=3y’'—4y =0 pymeeT

y"+2y'—8y =0 pmeeT

y"+8y"+15y =0 HUMeEET

y"+8y ' +12y =0 HUMeEET

y"+6y +5y =0 HUMeEET

y"+5y’'—6y =0 yMmeeT

y"=5y’'+4y =0 yMmeeT

y'—4y'+4y =0 ymMeer

y"+6y +9y =0 UMeeT

25y”" +10y'"+y =0 uMeer

y"—8y'+16y =0 HUMEET

y”"+9y =0 pymMmeeT BU:

4y"+4y’+y =0 pgyMmeer

y”+16y =0 pmMmeeT BUM:

9y”"—6y’'+y =0 pMmeeT
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BH/I;

47.06m1ee pemernue audepeHImaIbHOro ypaBHeHHsS 2Y” — Y =0 yMeeT BU:
48.Pemuth nuddepeHmanbHoe ypaBHEHHE Y  + Y =sin(2x)

49.Pemuth nuddepeHnalIbHOE YpaBHEHHE Y™ +25Y =0,

50.Pemuth nuddepeHnnanibHOE ypaBHEHHE Y™ +4Y' +5y =0,

51.Pemuts nuddepenmnuanbuoe ypaBHeHHe Y' — 6y’ +5y =0,

52.Pemuth nuddepeHianbHOe ypaBHEHHE Y '+ Y —6y =36x,

" ’ _ A4x
53.Pemmnth aubdepenunansaoe ypasaenue Y —°Y T4y =€

" 2
54 Peumnts muddepennuansroe ypasrerne Y oY =2X —5,

55.061mee pemienne audpdepeHInaIbLHOTO YpaBHEHHS Y™ +4Y =0 yMeeT BU:

56.061mmee pemenne auddepeHInaIbLHOTO YpaBHEHHS Y™ — Y’ —6Y =0 pMmeer
BH/I;
[TpoMeXyTOYHBIC TECTHI MPOU3BOJBLHBIM 00pa3oM (OPMHUPYIOTCS M3 OaHKa Te-
CTOBBIX 3aJIaHUH B COOTBETCTBHH C pa3jieiiaMHu Kypca.
WToroBeIii TECTIPOU3BOILHBIM 00pa3oM (GopMupyercs U3 OaHKa TECTOBBIX 3a-
JAHUH U3 BCEX Pa3JelioB Kypca PaBHOMEPHO.

10. O6pa3oBaTe/ibHbIE TEXHOJOTHM M METOAUYECKHE YKA3AHHUS 1O OCBOe-
HHMIO M CHUILIMHBI (Y4e0HOro Kypca)

Peanusyercs ¢ npruMeHeHHEM AMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN B
paMkax npoekta «Pocauctanty.

CamocrosTenbHas paboTa CTyI€HTOB MPEYyCMATPUBAET BHIMOJHEHUE JBYX KOH-

TPOJIbHBIX PadoT (3aJaHui, TPOBEPAEMbBIX BPYUHYI0), COCTABJIEHHBIX M3 3a7ad IO Te-
MaM Kypca, OJHOH 1a00paTopHOil pabOThl U UTONOBOIO TECTA IO KYpPCYy.
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11. Y4eOHO-MeTOAMYecKOe U MHPOPMALHOHHOE O0ecrieyeHHe TUCHMILIMHBI
(yueOHOrO Kypca)

11.1. O0s13aTeJibHASI JIUTEPATYPA

Ne
n/n

Bbub6anorpaguyeckoe onucanue

Tun (yuyeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe mocoomue,
NPaKTHKYM H Ap.)

KoaunuecTBo B

onoJInoTexKe

Uepnenko B. /1.

Bricirasi MaremMaTHka B TpHMepax W 3agadax|
[DnexTponHbIi pecypc] : yueb. mocodue. B 3 T.
T. 1 / B. [. Yepnenko. - Cankt-IlerepOypr :
[Tomurexnuka, 2016. - 713 c. - (YuebHOe moco-
oue st By30B). - ISBN 978-5-7325-1104-8.

VYyebHoe rmocodue

9BC
"IPRbooks"

Yepuenko B. /1.

Bhiciiasi MaTeMaThka B MpUMeEpax M 3ajadax
[DnexTponHsbIi pecypc] : yueb. mocodue. B 3 T.
T. 2 / B. 1. Yepnenko. - Cankt-IlerepOypr :
[Tonmutexnuka, 2016. - 569 c. - (YueOHoe moco-
oue st By3oB). - ISBN 978-5-7325-1105-5.

VYyebOHoe rmocodue

2BC
"IPRbooks"

Yepuenko B. /1.

Bhiciiasi MaTeMaThka B NpUMEpax M 3ajadax
[DnexTponHsbIi pecypc] : yueb. mocodue. B 3 T.
T. 3 / B. II. Yepnenko. - Cankt-IlerepOypr :
[lomurexnuka, 2016. - 510 c. - (YuebHoe moco-
oue st By3oB). - ISBN 978-5-7325-1106-2.

VYyebHoe mmocodue

2BC
"IPRbooks"

Ky3nemnos, JI. A.

COOpHUK 3aJaHMii 1O BBICIIEH MaTeMaTHKe
[DneKTpOoHHBIN pecypc]| : TUIIOBBIE pacyeThl :
yuebHoe mocobue / JI. A. Kysnernos. - U3a. 13-e,
ctep. - Cankr-IlerepOypr : Jlans, 2015. - 240 c. :
v - (YueOHukHU U1 By30B. CrieruanbHas JTuTe-
parypa). - ISBN 978-5-8114-0574-9.

Y4yebHoe mocooue

9BC "Jlaup"

Kappnakos B. b.
COOpHHK 3a/1a4 1O BBICHIEH MaTeMaTUKe [DJeK-
TpoHHbIid pecype] . Y. 1/ B. b. Kapnakos, II. II.
Kono6os, A. M. Pamenckuii. - HoBocubupcek :
CUBCTPUH, 2015. - 85 c. - ISBN 978-5-7795-

0730-1.

3amayHuK

OBC
"IPRbooks"

COI'NTACOBAHO

JupexTop Hay4HOM OMOINOTEKN

A.M. AcaeBa

« » 20 T.

(noonucy) (H.0. Pamunus)
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11.2. JlomosHMTeJbHAs JUTEpaTypa M y4eOHble MaTepuajbl (ayauo-, BH-
aeonocoous u ap.)

- ¢pona HayuHou OuOmoreku TI'Y:

Tun (yueOHuK,
yueOHoe nocodue,
Ne yuebHo- KouunyecTBO B
u/n bubanorpaguyeckoe onucanue MeToaMIecKoe noco- L oo
Oue, MPaAKTUKYM,
ayJaHo-, BUJ€0INO0co-
Ous u ap.)
I'opaau b. A.
Jluneiinas anreOpa M aHaJIUTHYECKas TI'€OMETpPUS
[DnexTponnsblii pecype] : yueOnuk / b. A. T'opnau. - " "
! CaHKT-%eTep6ygr ?,pﬂaHZq 2017. - 300 c. P ui. YuacOmmx 9BC Mlans
(Yuebuuku i By30B. CrieninanbHas JUTEpaTypa). -
ISBN 978-5-8114-2717-8.

11.3. Ilepeyenb pecypcoB MH(OPMANUOHHO-TEJICKOMMYHUKAIIMOHHON CeTH
"UuTepHer"

« Elibrary[OnexkTponHslii pecypc] : HayuHas 3JeKTpoHHas 6ubiuoTeka. — MockBa
: HOB, 2000—- . — Pexxum nmoctyna : elibrary.ru. — 3arn. ¢ skpana. — f3. pyc.,

aHIJL
+ SpringerLink[DneKkTpoHHBI pecypc] : [0a3a JAHHBIX |. —
Switzerland: SpringerNature, 1842— . — Pexxum noctyna : link.springer.com. —

3ari. ¢ a3KkpaHa. — 3. anru.

« ScienceDirect[ QneKTpOHHBII pecypc] : KOJJIEKIMs 3JEKTPOHHBIX KHUT H3/a-
tenbcTBa Elsevier. — Netherlands: Elsevier, 2018- . — Pexwum ngocryna
sciencedirect.com. — 3arJ. ¢ akpaHa. — S3. aHrI.

11.4. IlepeyeHb NPOrpaMMHOI0 00ecCIeYeHUsI

Ne | HammenoBaHme KosanuecrBo PexBu3uThI 10r0BOpa (1aTa, HOMep, CPOK Jei-
n/n J1(0; JIMIEeH3UI CTBHSA)
1 Windows 1398 HoroBop Ne 690 ot 19.05.2015r., cpok nei-
CTBUSA - OECCPOUHO
2 Office Standart 1398 Ne 690 ot 19.05.2015r., cpok aeiictBus - Oec-
cpouno; [Jorosop Ne 727 ot 20.07.2016r., cpok neu-
CTBUS - OECCPOYHO
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11.5. Onucanue MaTepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAUMON 1JIA OCYy-
LIEeCTBJICHUSI 00Pa30BATEJbHOI0 MPOIeCCa MO JUCHHUILIMHE (MOTYJIIO)

HaumenoBanue 060pyno-

N
DakTHYEeCKUI = |e &

BAHHBIX YUeOHBIX KaOuHe- o |82
N 5 . H ajgpec y4eOHBbIX 2 |5 E
° | TOB, J1a0OpaTOpHii, MacTep- epeyeHb OCHOBHOI'0 KABHHETOB. 1a S1€25
n/n CKHX U JIP. 00bEKTOB J1Jsl o0opynoBaHus o g § = g

ooparopuii, Ma- S |E S

NnpoBeJeHNs MPaKTHYeCKUX CTEPCKHX H E S 3

U JIADOPATOPHBIX 3aHATHI P p- = =

Aynutopus ~ BeOKOH(]EpeH-

1107078

YueOHast aynuTopus IS

MPOBEJICHUS 3aHATHN JIEKIU-

OHHOT'O TUIA. YueOHas ayJu-

TOPUA JUIS MPOBENCHUA 3AHA- | o o o 445020  Camap-

TAUH  CEeMHHApCKOTO  THIIA. me Md.  [IDOKEKTO Hé ckag o0jacth, T.

Y4ueOHast ayauTopust Ui Kyp- HIT:THB’e CI;OH I eioﬂa TonbstTn, LleH-
1. | coBoro POEKTUPOBAHUS BaTeJ‘ILCK.I/Iﬁ or len ello TpaJIbHBIN paiioH, 171 1

(BBIIIOJIHEHUSI KYpPCOBBIX pa- > STV TP benopycckas, ’

JlaBaTenbCkui, TpaHcma-
00T). VYuebHas ayauTOpHs AHT-LEDE TSR - 16B, 8 o9rax,
JUISL TIPOBEIEHUS] TPYIIIOBBIX p P ’ VJIK-807.
CTEMHBIN OJIOK.

U MHAUBHUIYaJbHBIX KOHCYJIb-

Tanui  YueOHas ayauTOpHs

JUIsL  TIPOBENICHUS  3aHATHUI

TEKYIIEro KOHTPOJs U IIpo-

MEXKYTOUHOM aTTecTaluu.

(YJIK-807)

Komnerorepnsiii  knacc. Ilo-

MEIIEHNUE JUISI CAaMOCTOSITENb-

HOU paboThl. YueOHas ayau-

TOpHS U1l TIPOBEJICHUS 3aHs-

THUA  CEMHHAPCKOI0  THIIA. 445020  Cawmap-

VYyeOHast ayauTopus Ui Kyp- ckag o0nacTh, T.

COBOI'O NPOEKTUPOBAHUA | 0 oo Tonbsttn, LleH-

(BBITIOJIHEHUSI KYpPCOBBIX pa- ya > CTYI, TpaJIbHBIM PANOH,
2 6 I[IK ¢ BBIXOIOM B CETh 84,8 | 16

oT). VYueOHas ayauTOpHs yi. benopycckas,

JUISl TIPOBEJEHUS T'PYIIIOBBIX
Y MHIUBUJIYaJIbHBIX KOHCYJIb-
Taui. YueOHas ayIuTOpHs
JUIsL TIPOBEJICHUS 3aHATUI Te-
KYLIErOo KOHTPOJS M IIPOMe-
KytouHoit arrectamuu. (I'-
401)

HHTCPHET

14, 4 orax, I-
401.
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