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1. IEJIb Y 3AJJAYM JUCIUTIIVHBI

Ienvro nucuMnIMHbI ABISETCS - GOPMUPOBAHHE CUCTEMATU3UPOBAHHBIX 3HAHUI B 001aCTH
MaTeMaTHYECKOTO0 MOJICIHPOBAHUS MPAKTUYECKUX 337a4 M UX PEIICHHE Ha OCHOBE KIACCHYECKUX
METOZI0B U MpHUEMOB peweHus auddepeHunanbHbIX ypaBHEHHMM M ypaBHEHHH B YacCTHBIX
POM3BOJIHBIX.

3aoauu DUCIUIUIVHEL:

- copMupoBaTh MPEJCTABICHUA 00 OCHOBHBIX THHAX IU(QepeHINATbHBIX YpaBHEHHMA
(YpaBHEHMs € Pa3JENAIOLUMUCI MEPEMEHHBIMH, OJHOPOJHbIE IU((epeHIalbHbIe YPaBHEHNUS,
auHelHble  nuddepeHIanbHble  YpaBHEHHs NEPBOTO  MOPSAKA, YPaBHEHUS B IOJHBIX
IudepeHnyanax, WHTETPUPYIOLIMA MHOXWTENb, JIMHEHHbIE YpPaBHEHMH C IOCTOSIHHBIMU
K03 PUIMEHTaMI) U METOAAX MX PEIICHUS;

- HAy4YUTb IPUMEHATH TU(PPepeHIMaIbHble YPAaBHEHHS K PEIICHUIO Pa3IMYHbIX 331au.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

Juctummaa  «/luddepeHunanbHple  YpaBHEHUS» OTHOCHTCS K 00S3aTeNbHON YacTH
npodeccuonanproro iukia (b1.0.05.06).

JIitst OCBOEHHMSI TUCIMILTHHBI CTY/ICHTHI HCMOIB3YIOT 3HAHUS, YMEHUS U BUJIBI ICSITCIBHOCTH,
chopMupOBaHHBIE B MPOIECCE OCBOCHUS CTYACHTAMH TUCHHUIUIMH B O0JacCTH MaTeMaTH4eCKOro
aHaM3a W TeOpUH (QYHKIHMH IeUCTBUTENbHON mepemeHHol. Mucuummna «/{udbdepeHunaibapie
YPaBHCHU SABJIACTCA OCHOBOM AJI1 U3YYCHUA AUCHUILIMHBL «YucieHHnle METOABI».

3. TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHUSA JUCHUIIJINHBI

[Tportecc  w3y4eHHWs] AWCHMIUIMHBI  HANpaBICH Ha  (OPMUPOBAHHE  CIEAYIONIUX
KomnemeHuui.

— CnocobeH MpoeKTUpOBaTh U PEATU30BBIBATH MPOrpaMMy OCHOBHOI'O M CPEIHETO
ob1ero oopazoBaHus B peaMeTHOH oOnactn Marematuka (ITK-1).

HaumenoBaHue 1 KoJ HHIUKATOPOB A0CTUKCHUSA KOMIIeTEeHIIMIi:
B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yqa}om1/n7lc;{ JOJIDKCH:

3Hamy:

- TIK-1.1: 3Hatb OCHOBBI METOAMKH TMPENOJaBaHUs, OCHOBHBIE HPHUHIMIIBI JESITEIbHOCTHOIO
NOJX0/1a, BUABl U NPUEMBbl COBPEMEHHBIX IEJarorHuecKuX TEXHOJIOTHH B 00JacTH MaTeMaTHUKU
(3.1);

- [1K-1.2: 3nate pabouyro mporpaMMmy U METOAMKY 00yueHHs 1o MaTemaTuke (3.2);

ymemb:
- [IK-1.3: YMmeTh miiaHupoBaTh U NPOBOAUTH yueOHbIe 3aHATUS M0 MaTemaTuke (Y.1);
- ITIK-1.4: VYmerp wucnonb3oBaTb METOABI M CpPEACTBA IIE€JArOrM4eCKOr0 MOHUTOPHHIA,
MO3BOJIAIONINE OIIEHUTh CTENeHb C(HOPMUPOBAHHOCTH Y JAeTed KauecTB, HEOOXOIUMBIX s
JanpHeimero ooydeHus 1 pa3BuTus no marematuke (Y.2);

enaoems:
- 1IK-1.5: Brnagers ¢opmMamMu u merogamu oOyueHHUs, B TOM UHCJIE BBIXOASIIMMU 32 PAMKHU
y4eOHBbIX 3aHATUH: MPOEKTHas JAEATENbHOCTh, J1a0OpaTOpHBIE SKCIIEPUMEHTHI, MPAKTUYECKHUE
3aHATHA U T.11. (B.1).



4. OFbEM JUCHUILIVHBI U BUJIbI YYEBHOM PABOTBI

OO0mu 00bEM QUCHUILUIMHEI — 3 3aYETHBIE €IUHULIEL.

Bun yueGHO# paboThI Bceero Cewmectp
4acoB 8 9

AyauTopHbIe 3aHATHUS (BCero) 12 6 6
B Tom uucne: - -
Jlexuum (JI) 4 4 -
[Tpaxtrueckue 3ansatus (113) 8 6 2
Cemunaps (C) - - -
Jlaboparopusie pabots (JIP) - - -
Koncynbranun - - -
CamocrosiTesibHas pa6oTa (Bcero) 96 62 34
B ToMm uncie:
Bremonuenune 1J13 30 22 10
IToaroroBka K KOHTPOJILHBIM paboTamM 30 20 8
IToaroroBka K JICKIIMOHHBIM U MMPAKTHYECKUM 3aHATHIIM 30 20 6
Pedepat mo moymo Ne5 6 - 6
Bu npoMexXyTO4YHOH arTecTaluu:  3a4er - 3ayer 3a4yer
OO01mas Tpy10eMKOCTh 9Jachl 108 36 72

3a4ETHBIC EAUHUIIBI 3 1 2

5. COAEP) KAHUE JUCHUITJIMHBI
5.1. Conep:xanue pa3ieoB IMCUUILITUHBI

Ne HaumenoBanue Coneprxanue paszziena
/o paszaena AUCITUTUINHBI
JIEKIIUN

1 Ocnoguvie  nouwamus | 1. 3amaum, OpUBOJAIIME K NOHATHIO JU(PGEpEeHIIHaTbHOTO
meopuu 00bIKHO8eHHbIX | ypaBHEHUs. OCHOBHBIE IOHSATHS.
ougpepenyuanbHvix Huddepennmanbapie ypaBHEHHS TIEPBOTO MOPSIIKA KaK MOJIe
ypasHeHuu HanpasieHuil. 3anauya Komu. Teopema cymiecTBOBaHUS U

€IMHCTBEHHOCTH PEUICHHUs] YPABHEHUS TIEPBOTO MOPSIAKA.

2 IIpocmeriwue 2. OCHOBHBIE METO/Ibl UHTETPUPOBaHUS U PepeHTHATBHBIX
ougepenyuanvHvle ypaBHEHUI MEePBOTO MOpsiaKa (YpaBHEHUS C Pa3IeSIOMUMUCS
ypasHeHus u NEPEMEHHBIMH, YPaBHEHUS OJTHOPOIHBIE OTHOCUTEIHHO
MemMoOblL UX peuteHus MepEMEHHBIX, YPaBHEHUS B MONHBIX AuddepeHnunanax,

nuHelHble 1uddepennnansupie ypaBHeHus). Ocoboe pelienue
muddepeHIIMaTBEHOTO YpaBHEeHUs. Y paBHeHUs Jlarpanxka u
Kunepo.

Juddepernmanpaple ypaBHEHHS BRICITUX TOPSAKOB. OCHOBHBIE
MOHATHUS U onpeseseHus. Teopema CyIiecTBOBaHUS U
€IMHCTBEHHOCTH penieHus nuddepeHnnanbHoro ypaBHeHHs N -
ro MOpsIIKA.

HuddepenunanbHble ypaBHEHUS, JOMYCKAIONINE TOHIKEHHUE
TOpsiAKA.

3 Jluneunvie 3. Jluneitapie muddepeHaabHbple YypaBHEHUS N -TO TOPSIKA.
ougghepenyuanvuvie Teopema  cymiecTBOBaHHMsI M €IMHCTBEHHOCTH DELICHHS.




ypasHenus N - 20
NOpAOKA U UX CUucCmembl

JInHEeNHBIN omepaTop U ero CBOMCTBA. TeopeMbl O peLICHUsAX
JIMHEHMHOrO0 ONHOPOAHOIO YpaBHEHUS, CICACTBHE.

Jluneiinast 3aBucuMOCTh (yHKIMI, BpoHCkMan u ycioBue
nuHelWHoW He3aBucumoctu pemenuit JIJIY. Heob6xonumoe
yCJIOBHE JTMHEHHOW 3aBUCUMOCTH (DYHKIIMMA, CIEJICTBHE U3 HETO.
Teopema o nuHeHO He3aBUCUMBIX pemeHusx JIOAY. Teopema
00 o0rmemM peleHnH JMHEHHOTO OJTHOPOJTHOTO
muddepeHnmanbHoOro ypasuenus. Cinencraue.

JIuneiinbie ogHOpoaHbIe Y ¢ MOCTOSHHBIMU KO3 GUIIHEHTAMH
(onpeneneHue, ONpeAEICHUE YAaCTHOIO pEIIeHUs,, CTPYKTypa
o0IIero pemieHust JIMHEHHOro opHopoaHoro JIY Broporo
TOPSIIKA).

Heonunoponusie JIIIY, crpykrypa obmiero pemieHus. YactHoe
peleHre ypaBHEHUs L[y]: f,(x)+ f,(x), cnencreue. Ilogbop
yacTHbIX pemiennit JIH/Y ¢ mocTosHHBIMU KO3 OUITHEHTAMH |
CO CIIELMAJIBHOM MPaBOM YaCThIO.

Meroa Bapranyu NpoU3BOJIbHBIX IOCTOSHHBIX.

[Ipumenenne JIJIY K wu3ydyeHHIO KoONEOATEIbHBIX SBICHUIMA
(cBOOOIHBIE U BBIHYX/ICHHbIE KOJIEOaHMsI, pE30HAHC.)
Jluneiinele cucteMsl quddepeHIalbHbIX YpaBHEHUH.

Ypaseuenus c
YacmMHbIMU
npoOU3800HLIMU

4. Juddepennmansuoie yYpaBHEHUSA c YaCTHBIMU
IIPOU3BOJIHBIMU: OCHOBHBIE ITOHATHS U ONpEACIeHUs. 3a1aul Ha
coctaBiieHHe AU QPepeHINaTbHIX YPaBHEHUH C YaCTHBIMHU
pon3BoAHbIMU. CyIlecTBOBaHNWE U E€IMHCTBEHHOCTb PEIICHHUS
Qg QepeHInaIbHOr0 ypaBHEHUsI ¢ YaCTHBIMU ITPOU3BOIHBIMU
IIEPBOTO MOPAJIKA.

3agaun, npuBomsAmIKe K AuQQepeHIrnanbHbIM YPaBHEHHUSIM C
YaCTHBIMHM IIPOU3BOJHBIMUA BTOPOIO MOPSAKA. DJUIMNITUYECKUH,
runepooIuvYeckuii 1 mnapaboiauyeckuil TuIl. YpaBHEHHE
konebanuii ctpynsl. @opmyina Jlanambepa. Meton @ypee.
VYpaBHEeHHE  TEIUIONPOBOAHOCTH  (IOHATHE O  3ajayax,
MPUBOISIIINX K 3TOMY YPaBHEHHUIO, M METOJIaX €ro PeleHus).

HUcmopus
B03HUKHOBEHUS U
passumusi meopuu

5. Bo3uukHoBenue teopun auddepeHIHaNbHbIX ypaBHEHUN B
XVII — XVIII BB. u ee nanbHeiee pazpurue B XIX — XX BB.
Pa3Butne Teopun audQepeHunanbHBIX YpPaBHEHMH B Halleu

oughghepernyuanvvix ctpane. CoBpeMeHHbIE HANpaBIEHUS Pa3BUTHS  TEOPUU
VpasHeHu nudpepeHIMaTbHBIX YPaBHEHUM.

INPAKTUYECKHUE 3AHSTHUS
Ocnoeuvie  nouamus | 1. [loBTopeHue TeXHUKU AUPPEpPEeHINPOBAHUS
meopuu 00bIKHOBEHHbIX | UHTETPUPOBAHUS. 3a/1a4H, IPUBOAAIINE K TOHATUSIM
ougpepernyuanbHvix nudPepeHInaAIbHOTO YpaBHEHHUS.
ypagHenui
Ilpocmetiwue 2. luddepeHnnaaTsHOr0 ypaBHEHUS € pa3IeISIONTUMUCS
oughghepenyuanviovie nepeMeHHbIMU. OTHOPO/IHBIE YPABHEHHUS.

VpasHeHus u
Memoobl UX peuleHus

3. Jluneitapie qudepeHraIbaple ypaBHEHHS TEPBOTO
nopsiaka. YpasHenus bepHyium.




4. Muddepenunanbupie ypaBHEHUS B TIOJTHBIX
muddepennmranax.

Huddepennnanbable ypaBHEHHUS BBICIINX OPSIIKOB,
JOIYCKAOIINE OHIKEHHUE TTOPSIKA.

3 Jlunetinvle
oughghepenyuanvhovie
ypasHeHusi N - 20
NOpAOKA U UX CUCHEMbl

5. Jlunelinpie nudQepeHIaIbHble YpaBHEHUsT N-TO TOPSIKa
(omHOpOIHBIE,  HEOJAHOPOAHBIC;  JUHEHHO-3aBUCHMAasi U
He3aBUCHMas cucTeMa (GYHKIUE, onpeaenuTenb BpoHCKoro;
(byHIaMeHTallbHAs CHCTEMa peIIeHWH; CTPYKTypa OOIIero
perieHus).

6. JIuneitapie onHOpoIHBIE MU hepeHIInaIbHbIC YPaBHEHUS
BTOPOT'O MOPSIIKA C MOCTOSHHBIMH KO3 (DUITMEHTaMH.

7. JIuHeliHbIe HEOAHOPOIHBIC AU( P EepeHIINATbHBIC YPAaBHEHUS
BTOPOT'O MOPSAKA C MOCTOSHHBIMU K03 PHUIIMEHTaMU U CO
CIICLIMAJILHOM ITPABOW YaCThIO.

8-9. Jluneitnsie nudpepeHnmanbHbe YpaBHEHHUS C
MOCTOSTHHBIMH K02 uumentamu 3, 4, 5 mopsiaka.

10-11. Cucremsl quddepeHnnanbHbIX YpaBHEHUH.

4 Hughghepenyuanvuoie 12.0OcHOBHBIE TOHATHS.
ypagHeHus ¢ YpaBHenue termnonpoogHoctu. Meron @ypse.
YACMHBLIMU
NPOU3BOOHBIMU.

5.2. Pa3nesibl AUCHUIIJINH U BUABI 3aHATHH

Ne HaumenoBanue paszaena Jleku. | Ilpaxkr. CPC B Tom uncie B Bcero
n/m TVCIUATUTHHBI 3aH. HHTEPAKTUBHOM
dopme (uac)
1 OcHOBHBIE MOHATHSI TEOPUU 2 - 20 2y, 22
OOBIKHOBEHHBIX WnuTepakTuBHas
TG hepeHIMaTbHBIX JIEKIMS
YpaBHEHUHU
2 [Tpocreitmne 2 2 20 - 22
Qg depeHImaIbHbIe
ypaBHEHHS U
METO/Ibl UX peIIeHUs
3 Jlunetinbie - 2 20 2y 22
Aupdepeniman-Hpie Pabora B Manbix
ypaBHEHHS N - TO
rpymnmnax
HOpsiIKa U MX CHCTEMBI
4 VYpaBHEHUs ¢ YaCTHBIMU - 2 20 - 22
IPOU3BOIHBIMU
5 HcTopust BOSHUKHOBEHUS U - 2 16 - 18
pa3BUTHSI TEOPHH
nuddepeHIaTbHBIX
YpaBHEHUN
BCEIO: 4 8 96 4 108
B ToM umciie, HCTIOIb30BaHUE HHTEPAKTUBHBIX (hopM, JEKII MPaKT.
TEXHOJIOTHil 2 2

6. JABOPATOPHBIN TPAKTUKYM

He npenycmotpen
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7. IPUMEPHASA TEMATHUKA KYPCOBBIX PABOT (ITPOEKTOB)
He npenycmotpen

8. VUEBHO-METOJUYECKOE U UTHO®OPMALIMOHHOE OBECIIEYEHUE
TACIHATITAHBI

a) OCHOBHasI JIMTEPaTypa

Pomanko, B. K. Kypc muddepeHIHaTbHBIX YPaBHCHH W BAPUAIIMOHHOTO HCUUCICHUS
[Tekct]: yuebnoe mocodue mis By3oB / B. K. Pomanko. - 2-e uzn. - M. : JlaGoparopus
bazoBrix 3uanmii, 2016. - 344 c.

Pomanko, B. K. Coopnuk 3aaa4 no auddepeHInaabHbIM yPpaBHEHUSIM U BapUAILIIOHHOMY
ucuncnennto [Tekcr]: yuebnoe mocobue / Ilox pen. B. K. Pomanko. - 2-¢ usn. - M.:
JlabopaTtopus bazoBeix 3nanmii, 2016. - 256 c.

0) 1OIOJIHUTE/ILHASA JIUTEPATYypa

Hemuoosuy, b.II. Jludpdepenunansupie ypaBHeHus [Tekcr]: yuebHoe mocobue/
b.IT. lemunou4, B.I1. MoneHnoB. — 2-¢ uza. Mcnp. — CI16.: Jlanb, 2006. - 288 c.
Camotinenxo, A.M. [uddepeHunanbHple ypaBHEHHUs: TMpakTudeckuii kypc [Tekcr]:
yuebHOe mocobue / A.M.Camoiinenko, C.A. Kpusomes, H.A.Ilepectiok. — 3-¢ wu3f.,
nepepad. — M.: Beicmas mikomna, 2006.

Dnvceonvy, JI. 3. O0bikHOBeHHBIE nuddepenimanbabie ypaBHeHus [Tekcr]: ydeOHHK aiis
By30B / JI. 3. Onbcroneu. — CI16.: Jlanb, 2002. - 224 c.

B) IPOrpaMMHoOe o0ecrieyeHue:

1. PaGora Ha KOMIBIOTEPE TPOBOIUTCS C HCIOJIB30BAHUEM JIUIIEH3MOHHBIX BEPCUM

oneparrorHoi cucrembl Microsoft Windows XP Prof.

2. 1nst paboThl B OMOJIMOTEKE HMCMOJB3YeTCsl OOIIEBY30BCKOE JUIIEH3MOHHOE MPOTPaMMHOE

obecrieuenne «Mpbuc-64», B cocraBe koTtoporo Bxoair APM «Karanoruzarop», APM
«Hurarensy, PM «Aamunuctparop», APM «Kommnektaropy», Web-HNpouc (CZ39.50)

abswn

3. JIunensuonnas nporpamma AVII (laxTel) — KoMIIeKC «JIEKTPOHHbIE BEJOMOCTH

F) 0a3bl JaHHbIX, m{(])opMaunonﬂo-cnpanoqﬂme H MOUCKOBBIC CHCTEMBbI:

DNEeKTPOHHBIN KaTaJior OoubImoTexku AT'AO: http://irbis.bigpi.biysk.ru/cgi-
bin/irbis64r_11/cgiirbis_64.exe?C21COM=F&I21DBN=BIBL_EX&P21DBN=BIBL&S21
CNR=20&Z7211D=

Enunas xosutekiust mudpoBbix o0pa3oBaTenbHbIX pecypcos: http://school-collection.edu.ru
http://comp-science.narod.ru - quaakTUYECKHe MaTepUalbl Mo HHYOPMATHKE U MaTEMaTHKE.
http://www.edu.ru/ — mopran «Poccuiickoe 00pazoBaHHe».

http://standart.edu.ru/ — caiir, Ha KOTOpPOM pa3MeIleHbl CTaHAApPThl Poccuiickoro
o0OpazoBaHwUs.

DnexkTpoHHO-0nOMoTeuHOM crcteme IPRbooks (www.iprbookshop.ru).

1) nepeveHb Y4eOHO-METOAMYECKOr0 o0ecneyeHus: 1JIs CAaMOCTOSTe/IbHOM PadoThl

1.

o0yuyaruuxces:

Opranuzanus caMoCTOSTEIbHON pabOThI CTYIEHTOB B YUPEXKIEHUH BBICILIET0 00pa30oBaHUs
[Texct]: metomuueckue pekomennaiuu / Coct. E.b. Many3una, E.D. Hopuna; Anraiickas
roc. akagemust oop-1 um. B.M. lykmmna. — buiick: ®I'BOY BIIO «<AT'AO», 2014 . — 84 c.
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http://irbis.bigpi.biysk.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?C21COM=F&I21DBN=BIBL_EX&P21DBN=BIBL&S21CNR=20&Z21ID
http://irbis.bigpi.biysk.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?C21COM=F&I21DBN=BIBL_EX&P21DBN=BIBL&S21CNR=20&Z21ID
http://irbis.bigpi.biysk.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?C21COM=F&I21DBN=BIBL_EX&P21DBN=BIBL&S21CNR=20&Z21ID
http://comp-science.narod.ru/
http://www.iprbookshop.ru/

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

HanmeHoBaH#e TOMEIEHHH TSI IPOBEICHHUSI BCEX BUIOB YUeOHOM EATENHOCTH, TIPETYCMOTPEHHOM
y4eOHBIM IIAHOM, B TOM YHCIIE IOMELIEHHs Il CAMOCTOSITENBHOM paboThl, C yKa3aHUEM I1epeyHs
OCHOBHOTO 000PY/IOBaH¥sI, Y4eOHO-HATIISITHBIX TIOCOOUH U UCIIOIB3YEMOTO TIPOTPAMMHOTO
obecrieucHust

Anpec (MECTOIOJIOKEHHUE)
HOMEIIEHHH 1151 IPOBECHUS
BCEX BHJOB y4eOHOU
JIeATeIbHOCTH NIPEXyCMOTPEHHON
y4eOHBIM IIAaHOM (B Cllydae
peanu3anuy 00pa3oBaTeIbHON
IIPOrPaMMBI B CETeBOIT opme
JIONOJTHUTEIIBHO YKa3bIBACTCS
HaNMEHOBaHUE OpTaHU3aLH, C
KOTOpOH 3aKJIIOUEH JOTOBOP)

Ayn. 106 YuebHast pusndeckast 1abopaTopus

VueOHast ayANTOpPHS ULt IPOBEICHHS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHH CEMUHAPCKOrO THIIA,
KyPCOBOT'O IIPOEKTHPOBaHHs! (BBIIIOJIHEHHUS KYPCOBBIX PaboT), IPYIIIOBBIX U HHIHBHIYAIbHBIX
KOHCYJIbTALIMi, TEKYIIEr0 KOHTPOIIS U IPOMEKYTOUHON aTTeCTalllu

CrenpanusupoBanHas Mebenb. TexHuueckue cpencTa o0ydeHNs: KOMIIBIOTEPHI, 000pYXOBaHUS IS
(hHU3MKH, HAIMYKE TOJKIIOUCHHS K cetr MHTepHer.

Microsoft WindowsXP Ne iuuensun 44039700, Microsoft Office - 2010 Ne suensuu 49379849
Iepeuens nuyen3uoHHo20 NPOSPAMMHO20 0becneyenus. Pexeuzumvl noomsepaicoaroueco 00KymeHma
Koncynomanm ILiroc [Joeosop Ne26 om 30.12.20222 OO0 «FOpromny

Mathcad University Classroom Perpetual - 15 (cemesasn sepcus) Koo PKG-7517-EN
PTC606002CD140-004

Borland Developer Studio 2006 Professional AcademicEdition SKU: BDB0006WW1518A
Borland Developer Studio 2006 Professional AcademicEdition (cemeean éepcusa Kusas
mamemamuxa 5.0

JKusas ¢usuxa

Jlozo Mupwi: Beposimnocmu

Bupmyanvnvie nabopamopuu: dnexmpuvecmso u macnemusm, Onmuxa u eoanvl, Mexanuxa u
Dnexmpoounamura

JKueas cmamucmuxa SKU: BDBO006WWXX004, cuem NeAA 38643-00 om 26 aszycma 2008
000 "Kuponan Jluyenzuu Ne 201998313, Ne 20199834, Ne 201998319, Ne 201998311, Ne
201998310, Ne 20199835, Ne 20199838, Ne 201998312, Ne 20199839

Anmusupyc Kacnepckozo Cybauyenzuonnuiii docosop CL[-000013800m 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

CIIO o TUIEeH3NOHHBIM COTJIANICHUAM B CBOOOIHOM
pacnpocTpaHeHuH, B TOM 4YHCJIe M0

GNUGeneralPublicLicense u anajoram: 2 ruc, 7-zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner,
Defraggler, Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense uiu anaJor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License niau anajor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, Jleusep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— pexakrop TectoB, LibreOffice

Poccuiickas ®eneparms, 659300
r. buiick, yn. CoBetckas, 9,
y4eOHBIH Kopityc 3

Ayn. 126 YueOHast pusudeckas 1abopaTopus

VYueGHast ayqUTOPHS TS TPOBEICHHS 3aHTHIA JTEKIIMOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THUIIA,
KypCOBOTO IPOSKTHPOBAHHMS (BBIOIHEHHS KYPCOBEIX padoT), TPYHIIOBBIX M HHIUBUTYaIbHBIX
KOHCYJIBbTallMi, TEKYIIETo KOHTPOJISI U IPOMEXKYTOUHON aTTecTallin

CrenmanusupoBanHas Me6esb. TeXHUYecKue CpesIcTBa O0yUYEeHUs: CTAlMOHAPHBIN KOMITBIOTED,
MIKOJIEHOE (hH3HIecKoe 000pyI0BaHNe, HaJTMIHe TOIKIIOYEeHHs K ceTH MHTepHeT.

Ilepeueny nuyen3uonno2o npoepammnozo obecneuenus. Pexeusumuvl noomeepoicoarowezo 0okymenma
Microsoft WindowsXP Ne muuensun 44039700, Microsoft Office - 2010 Ne yumensun 49379849
Anmusupyc Kacnepckoeo Cybauyenzuonnwiii docosop CL{-000013800m 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

CIIO no MUIEH3MOHHBIM COTJIALICEHUAM B CBOOOJHOM
pacnpocTpaHeHHH, B TOM YHcJe MO

GNUGeneralPublicLicense u anaioram: 2 ruc, 7-Zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner,
Defraggler, Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense uiu anasmor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License nau anasor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, Jdeusep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— pexakrop Tectos, LibreOffice

Poccwuiickas Deneparms, 659300
r. buiick, yn. CoBetckas, 9,
y4eOHsIi Kopiyc 3

Ayn. 133 KoMmbroTepHsblii Ki1acc
YueOHast ayJuTOPHS JUTS IPOBENCHHS 3aHATHH JSKIIMOHHOTO THIIA, 3aHATHIl CEMHHAPCKOI'0 THUIIA,

Poccuiickas @enepanus, 659300
r. buiick, yn. Cosetckas, 9,

8




KypCOBOT'O HPOSKTHPOBAHHMS (BBINOJIHEHHSI KYPCOBBIX paboT), TPYNIIOBBIX M HHAUBHIYaTbHBIX
KOHCYIIBTAIIHI, TEKYIIETO KOHTPOIIS U MIPOMEKYTOUHON aTTeCTaI[iN

CrenuanusupoBanHasi Mebenb. TeXHu4eckue CpecTBa 00YUCHHS: KOMIBIOTEPBI, HOYTOYKH, HAIHYHE
MOJKJIFOYEHHS K ceTH MIHTepHeT.

Iepeuenb nuyen3uoHHO20 NPOSPAMMHO20 0becheyenus. Pexsuzumbl noomsepaicoaroujeco 00KymMeHma
OC Windows 10 PRO, Microsoft Windows 10 Home Kourtpakrt Ne 19/6 — A ot 18.11.2019
Kaace VR: KonTpakT Ne 19/2 — DA ot 18.11.2019

Movavi Video Editor Academic Edition 2020 JTuuenszuonnsiii 002060p na ucnoivzosanue
npozpammnozo ovecneuenus om 26.02.2021e.

Movavi Photo Editor 6 JTuyenszuonnsiii 002060p Ha ucnonbvioeanue npozpammnozo
obecneuenusn om 26.02.20212

Anmusupyc Kacnepcrozo Cybauyensuonnuiii 0ocoéop CL[-00001380om 01.03.2023 Jluyenzus Ne
26FE-230306-093724-9-35565(370)

CVYB/] Pen Bazel Jauubix Cornamenne Ne 441/11-21V ot 30.11.21r. OO0 «Peng Copr»

AKT npuema nepenayu npas 06.12.2021r.

Cornaienue o KoHduaeHuuaapHocTn Ned40/11-21K

Tporpammuerii mponykT TEMBA®ENC Cornamenue Ne 441/11-21Y ot 30.11.21r. 000 «Pex
Codr»

AKT npuema nepenayu npas 25.02.2022r.

Cornamenne o koHduaeHuuaapHocTn Ned40/11-21K

CIIO 1o U EH3MOHHBIM COrJALICHUAM B CBOOOIHOM
pacnpocTpaHeHHH, B TOM YHcJe Mo

GNUGeneralPublicLicense n anajioram: 2 ruc, 7-zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner,
Defraggler, Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense uwin anasor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License niau anajor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, Jleusep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— pegakTtop tectoB, LibreOffice

y4eOHBIi Kopiyc 3

Ayn. 213

YyeOHast ayJuTOpus IJIsl TPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA, 3aHATUI CEMHUHAPCKOT0 THUIIA,
KYPCOBOT'O ITPOCKTUPOBAHHUS (BBIIIOJIHEHUSI KYPCOBBIX pabOT), TPYIIOBBIX M HHIHUBULYATbHBIX
KOHCYJIbTAIUM, TEKYILIEr0 KOHTPOJIS M IIPOMEXYTOYHOM aTTeCTallul

CrenuanusupoBanHas MeOesb. TexHuyeckue cpesicTBa 00y4eHus: HaJu4re NOAKIIOUEHUS K CEeTH
WHTepHer, nepeHocHoe 000py10BaHHe

Poccuiickas ®eneparms, 659300
r. buiick, yn. CoBerckas, 9,
y4eOHBIH Kopityc 3

Ayn. 214

YyeOHast ayJuTOpus IJIsl TPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA, 3aHATHI CEMHUHAPCKOI0 THIIA,
KYPCOBOT'O ITPOCKTUPOBAHMUS (BBIIIOJIHEHUS KYPCOBBIX pabOT), TPYIIOBBIX M HHIHUBULYATbHBIX
KOHCYJIbTAIUM, TEKYILIEr0 KOHTPOJIS U IIPOMEXKYTOYHOM aTTeCTalluK

CrertnanusupoBantasi Me6enb. TeXHuuIeckne cpeicTBa O0OYUCHHUsS: HATMYIHE TOTKIIOUCHHS K CETH
VHTepHeT, nepeHocHOoe 000pyIoBaHHe

Poccuiickas ®eneparms, 659300
r. buiick, yn. CoBerckas, 9,
y4eOHBIH Kopityc 3

Ayn. 215

VYueOHast ayJUTOPHS JUTS IPOBENCHHS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHII CEMHHAPCKOT'0 THUIIA,
KypCOBOT'O IPOSKTHPOBAHMS (BBIITOIHEHHST KYPCOBEIX pa0oT), TPYHIIOBEIX M HHIUBUTYaIbHBIX
KOHCYJIbTAIH, TEKYIIEr0 KOHTPOJIS X IPOMEXKYTOYHOI aTTeCTalun

Crernpan3upoBanHast Mebenb. TexXHndeckue cpeacTBa 00ydeHHs: IPOSKTOP, HAJIHIHE MOAKIIOYCHIUS
K cetn IHTEpHET, epeHocHOe 000py10BaHNe

Poccuiickas ®enepanus, 659300
1. Buiick, yin. CoBerckas, 9,
y4eOHsIi Kopiyc 3

Ayn. 218 KoMmbroTepHsblii Ki1acc
VYueOHast ayJUTOPHS JUTS IPOBENCHHS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHII CEMHHAPCKOT'0 THUIIA,
KypCOBOT'O IPOSKTHPOBAHMS (BBIOIHEHHST KYPCOBEIX padoT), TPYHIIOBEIX ¥ MHANBHIYAJIBHBIX
KOHCYIBTAaLlUH, TEKYIIETo KOHTPOIIS U IPOMEKYTOUHON aTTecTalllu
CrerpanusupoBanHasl Mebenb. TexHnueckne cpencTBa o0yueHNs: KOMIIBIOTEPEI, 000pYyXOBaHUS IS
(hU3HKH, HAMYHE TOAKITIOUCHNS K ceTH HTepHeT.
Microsoft Office 10 PRO OC Microsoft Windows 10 PRO, Koutpakr Ne 19/6 — JA ot
18.11.2019
Kunace VR: KontpakTt Ne 19/2 — DA ot 18.11.2019
Anmusupyc Kacnepckozo Cybauyenzuonnuiii docosop CL[-000013800m 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

Astra Linux Special Edition
LibreOffice (TekcTOBBI penakTop, TaOIHMYHbINH pelIaKToOp, MporpaMMa MOATOTOBKH MPE3eHTALINH,
MeXaHH3M nojakmoueHus k BHemrHUM CYB/l, BeKTOpHBIH rpaduueckuii peaakTop, penaktop Gpopmyir)
Peoaxmop pacmposoti epaghuxu
Jluuensuonusiit rorosop Ne PBT-14/1617-01-BY3 Ha npenocTaBieHie npaBa HCIOIb30BaAHIS
nporpaMmsl juis 9BM ot 09.11.2017T.
ITAK NITRINO KonTpakT Ne19/5-9A ot 18.11.2019 (IlocTaBka NpOrpaMMHO-aNnapaTHOro
koMmIutekca CTyIeHT)
Onepannonnas cucrema POJ] OC Cornamenne Ne 441/11-21Y ot 30.11.21r. OO0 «Pen
Codr»
AKT nmpuema nepeaaun npas 06.12.2021r.

CYBJl Pen bazsr JIaHHBIX Coraamenne Ne 441/11-21Y ot 30.11.21r. 000 «Pexn

Codr»

AKT nmpuema nepeaaun npas 06.12.2021r.

Iporpammasti ipoaykt TEMBA®ENC Cornamenne Ne 441/11-21Y ot 30.11.21r. 000 «Pen
Codr»

AKT npuemMa nepegayu npas 25.02.2022r.

Poccuiickas ®enepanus, 659300
1. Buiick, yn. CoBerckas, 9,
y4eOHsIi Kopiyc 3




CIIO o MTUIEeH3NMOHHBIM COTJIAIIEHUAM B CBOOOIHOM
pacnpocTpaHeHuH, B TOM 4YHCJIe MO0

GNUGeneralPublicLicense u anajoram: 2 ruc, 7-Zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner,
Defraggler, Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense uiu anasor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License uau anasor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, [leusep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen V2.3— peaaKTop TeCTOB

Ayn. 220

VYueOHast ayqUTOPHS JUTS IPOBECHHS 3aHATHH JEKIIMOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THIIA,
KypCOBOI'O HPOEKTHPOBAHHMS (BBIMOIHEHHSI KYPCOBBIX paboT), TPYHIIOBBIX H HHAUBUIYaTbHBIX
KOHCYJIbTAIMH, TEKYILEro KOHTPOJIS U IPOMEXYTOYHOH aTTecTaluu

Crernanu3upoBanHas MeOenb. TexHuueckue cpeacTa 00ydeHHs: IPOEKTOP, HATHMYNE MOIKITIOUEHNUS
K cetu MHTEpHeT, nepeHocHoe 000py10BaHHe

Poccuiickas ®eneparms, 659300
r. buiick, yn. CoBetckas, 9,
y4eOHbIH KopIyc 3

Ayn. 222 KoMIbroTepHBIH Ki1acce
VYueOHast ayJUTOPHS JUTS IPOBECHHS 3aHATHHI JEKIIMOHHOTO THIIA, 3aHATHII CEMHHAPCKOT'0 THUIIA,
KyPCOBOT'O IIPOEKTHPOBAHHS (BBIIOJIHEHHUS KYPCOBBIX PabOT), IPYIIIOBBIX U HHIMBHIYaJIbHBIX
KOHCYIbTallUi, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHON aTTecTalliu
CrenuanusupoBanHast MeOenb. TexHnueckue cpeacTBa 00ydeHHs: KOMIIBIOTEPHI, HaINIHe
MOJKJIIOYEHHS K ceTU MIHTepHEeT, nepeHoCHoe 000py10BaHHE
Tepeuens nuyen3uoHHO20 NPOSPAMMHO20 obecneyenus. Pexeuzumvl noomsepaicoarouieco 00KymMeHma
Microsoft Office 10 PRO, OC Microsoft Windows 10 PRO, Koutpakt Ne 19/6 — DA ot
18.11.2019
Kaace VR: KonrpakT Ne 19/2 — 9A ot 18.11.2019
Anmusupyc Kacnepcrkozo Cyonuyenzuonnsiii do2oeop CL-000013800m 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

Astra Linux Special Edition
LibreOffice (TexcTOBBIH penakTop, TAOINIHEINH peaaKTop, IporpaMMa IOATOTOBKY IPe3eHTAIHH],
MexaHu3M noakitodenus K BHetHuM CYBJ], BeKTopHbIii rpadudeckuii peaakTop, peqakrop Gpopmyi)
Peoaxmop pacmposeoii cpapuxu
JInuensnonusiii gorosop Ne PBT-14/1617-01-BY3 Ha npegocTaBieHne mpaBa HCIOIb30BAHMUS
nporpammsbl s 9BM ot 09.11.2017r.
18.11.2019 (ITocTaBKa NPOrpaMMHO-aNNapaTHOro koMmimiaekca CTyaeHT)
Onepaunonnas cucrema POJI OC Coranamenue Ne 441/11-21Y ot 30.11.21r. OO0 «Pen
Codr»
AKT npuema nepeaaun npas 06.12.2021r.
CVYB/] Pen basel Janubix Corsnamenne Ne 441/11-21Y ot 30.11.21r. OO0 «Pex Codpr»
AKT npuema nepeaaun npas 06.12.2021r.
[porpammusrii npoaykt TEMBA®ENC Cornamenne Ne 441/11-21Y ot 30.11.21r. 000 «Pex
Codr»
AKT npuema nepegayu npas 25.02.2022r.

CIIO o JTUIEeH3NOHHBIM COTJIANICHUAM B CBOOOIHOM
pacnpocTpaHeHHH, B TOM YHcJe MO

GNUGeneralPublicLicense u anasoram: 2 ruc, 7-zip, Adobe
License: Adobe Flash Player; Adobe Reader, AIMP3, BurnAware Free, CCleaner,
Defraggler, Far Manager, Firebird, Foxit Reader, GNU (Geniral Public, cense uwiu anaJor)
Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape; Open Office 4; Virtual
Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License nau anasor)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, [leusep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— penakrop tecroB, LibreOffice

Poccuiickas ®eneparms, 659300
r. buiick, yn. CoBetckas, 9,
y4eOHbIH KopIyc 3

IlomeneHne 1Ji1s1 CAMOCTOSATEILHOM PadoThI

HaunmMeHnoBaHnue nomereHui Juist IPOBEJCHHUS BCEX BUIOB y4EOHOW AEATENLHOCTH, IPEYCMOTPEHHOM
yueOHBIM IJIAHOM, B TOM YHCJIE TOMEIIEHUS JUIsl CAMOCTOSITENIEHOM PaboThl, C yKa3aHUEM MepeyHs
OCHOBHOT'0 000pYOBaHHs, y4eOHO-HATIIJHBIX IIOCOOUH ¥ HCIIOIb3yEeMOTr0 MPOrpaMMHOTO 00ECIIEeUCHHUS

Agnpec (MECTOIOJIOKEHUE)
MIOMEIEHUH JUIS IPOBEICHUS

BCEX BUJIOB y4eOHOM IeSITETEHOCTH
TIpeyCMOTPEHHON

y4eOHBIM IJIAaHOM (B Cllydae
peanu3ayy 00pa3oBaTenbHON
MPOTPaMMBI B CETEBOW (opme
JOTIOTHUTEIBHO YKa3bIBaeTCS
HaMMEHOBAaHHE OpPraHHU3alUH, C
KOTOpOH 3aKJIIOUEH JIOTOBOP)

Ayn. 133 KomnbroTepHsIi Kitace

Y4eOHast ayAMTOPHS IS CAMOCTOSATEIIbHON paboThI

UL IPOBEICHNS 3aHATHI TeKIMOHHOTO TUIIA, 3aHATUH CEMUHAPCKOTO TUIA, KyPCOBOTO IPOSKTHPOBAHUS
(BBIMONHEHHST KYPCOBBIX paboT), TPYNIIOBEIX M HHANBHAYAIBHBIX KOHCYJIBTAlUH, TEKYIIEro KOHTPOIIS U
MPOMEXYTOYHOU aTTeCTaIl[HN

CrienmanusupoBanHas MeOenb. TeXHH4ecKre cpeicTBa 00y4eHHs: KOMIBIOTEPBI, HOYTOYKH, HaJTM4IHUe
HOAKITIOUeHUS K ceTi MHTepHeT.

Ilepeuens nuyen3uonno2o npospammnozo obecnevenus. Pexsusumol noomeepoicoarouezo 00Kymenma
OC Windows 10 PRO, Microsoft Windows 10 Home KouTpakt Ne 19/6 — A ot 18.11.2019

Poccuiickas ®enepanus, 659300 r.
Buiick, yn. CoBerckas, 9, yqeOHbIH
Kopmyc 3
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Kaace VR: KonTpakT Ne 19/2 — A ot 18.11.2019

Movavi Video Editor Academic Edition 2020 JTuyen3suonnsiit 002060p na ucnovzosanue
npozpammmnozo odecneuenus om 26.02.2021e.

Movavi Photo Editor 6 JTuuensuonnstii 002060p na ucnonvzosanue npozpammnuozo obecneuenus om
26.02.20212

Anmusupyc Kacnepckozo Cybonuyenzuonnwiii docoeop CL{-000013800m 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

CYB/ Pen baszel lannbix Cornamenne Ne 441/11-21V ot 30.11.21r. OO0 «Pex Codpr»

AkT npuema nepenayu npas 06.12.2021r.

Cornaienue o KoHGuaeHraabHocTd Ne440/11-21K

Tporpammusiii tpoxykT TEMBA®ENC Cornamenne Ne 441/11-21Y ot 30.11.21r. 000 «Pen
Codr»

AKT npuema nepenayu npas 25.02.2022r.

Cornamenue o koHQuneHmanpHocTu Ne440/11-21K

CIIO 10 JIMIEH3MOHHBIM COTJIAIIEHUSAM B CBOOOJHOM paclpOCTPAHEHUH, B TOM YHUCIIE 110
GNUGeneralPublicLicense u ananoram: 2 THC, 7-Zip, Adobe License: Adobe Flash Player; Adobe
Reader, AIMP3, BurnAware Free, CCleaner, Defraggler, Far Manager, Firebird, Foxit Reader,
GNU (Geniral Public, cense uau ananor) Version 2: Auda City; Blender; DB Designer;
FileZilla; Inscape; Open Office 4; Virtual Dub, VLC Media player; Oracle Vertual Box, GNU
(Geniral Public License man anamor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google
Chrome, HEFS, IBExpert, MyTestX, Notepad++, Pascal ABC, lensep, ictnzor, InternetCensor,
Non Vigual Desktop Access (NVDA) Aiipen v2.3— pexakrop TectoB, LibreOffice

MEJATOTMYECKHI TEXHOIIAPK «kKBAHTOPUYM MM. K.JI. YIIUHCKOI O»
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE KABUHETOB

HaunmMeHnoBaHnue nomereHui Juist IPOBEJCHHUS BCEX BUIOB y4EOHOW AEATEILHOCTH, IPEyCMOTPEHHO
y4EeOHBIM ITAHOM, B TOM YHCIIC TIOMELICHUS TSI CAMOCTOSTEIbHOM pabOThI, ¢ YKa3aHUEM MEPEUHs
OCHOBHOT'0 000py/I0BaHHMsI, y4eOHO-HAISAHBIX TIOCOOUIT U UCTIOIB3YEMOT0 IIPOrPAMMHOI0 00ECTICUSHHUS

Anpec (MECTOIOJIOKEHHUE)
HOMEILEHH 17151 IPOBECHUS

BCEX BHJIOB y4eOHOH JeATETEHOCTH
MIPELYyCMOTPEHHOI

yueOHBIM IUIAaHOM (B Cilydae
peanm3anyy 06pa3oBaTenbHOI
MIpOrpaMMsl B ceTeBoi popme
JIONOJIHUTEIIEHO YKa3bIBACTCS
HauMEHOBaHHE OpraHU3aLHH, C
KOTOPOH 3aKJIIOYEH JIOrOBOP)

Ayn. 1-102

Kabuner uist npoBeieHus 3aHATHH TEXHOIOTNYECKON HAIIPaBJICHHOCTH

Komrmiekr yueGHO# Mebenu.

TexHHYeCKHe CPEeNCTBA: HHTEPAKTHBHBIN KOMILIEKC C BEIYUCIUTEIBHBIM OJIOKOM M MOOMIJIBHBIM
KpeIUIeHHeM, HOYTOYKH, 00pa30BaTeNIbHBIN KOHCTPYKTOP ¢ KOMIUIEKTOM JaTYMKOB, 00pa3oBaTeIbHBIA
Ha0Op MO MEXaHHUKE, MEXaTPOHUKE U POOOTOTEXHUKE (6 KOMIUIEKTOB), 00pa30oBaTeIbHbIH HAOOP 110
3NEKTPOHUKE, JNEKTPOMEXAHNKE N MUKPOIIPOIIECCOPHOI TeXHHKE, 00pa30BaTeIbHBIA HAOOP IS N3ydeHHs
MHOTOKOMITOHEHTHBIX POOOTOTEXHUUECKUX CHCTEM H MaHUITY ISAIIHOHHEIX POOOTOB, KOMIDIEKT JUIS
U3y4EHHs ONCPALIMOHHBIX CHCTEM PEaJbHOr0 BPEMEHHU U CHCTEM YIIPABICHUS aBTOHOMHBIX MOOHJIBHBIX
POOOTOB, YETHIPEXOCEBOH yIeOHBIH POOOT-MaHHITYIIATOP C MOXYJIBHBIMH CMEHHBIMH HACaKaMH, KOMIUIEKT
TIoJieit M COPEBHOBATENBHBIX 3JIEMEHTOB, 00pa30BaTebHbII MOIYIb TSl YTITyOJIEHHOTO N3ydeHNs
MexaHHKH, MexaTpoHuku u CAY, nabopatopust HCCiIe[0BaHUsI OKPYKAIOIIEH CPEIbl, albTePHATHBHBIX
HCTOYHVUKOB SHEPTHH, MaTEPHAIOB H HH)KECHEPHBIX KOHCTPYKIMH, aBTOHOMHBIH POOOT MaHHITYJIATOD C
KOJIECAMH BCEHATIPABIICHHOTO JIBIKEHNS, 0a30BbI pOOOTOTEXHUUECKHH HAabOp, pecypCHBIH
poboTOTEXHUYECKUIT HAOOP, TATYMK IBETa 0a30BOr0 POOOTOTEXHHUYECKOTO Habopa, yIbTPa3ByKOBOH JaTUUK
6a30BOro poOOTOTEXHUYECKOTr0 HAabopa, 3apsJHOE YCTPOICTBO, 00pa30BaTeNbHbII HAOOP MO U3YyYEHUIO
TEXHOJIOTHI PEBEPCUBHOTO MH)XUHUPHHTA, 00pa30BaTeNbHBIN HA00Op M0 H3YUSHUIO aJIUTHBHBIX
TEXHOJIOTHi H OBICTPOro MPOTOTUITHPOBAHMS, CTAHOK JIA3EPHOH PE3KH C YHUCIIOBBIM MPOrPaMMHBIM
yIpaBICHHEM U CHCTEMOW (DHIBTpAINU BO3AyXa.

Ilepeuens nuyen3uonno20 npospammno2o obecneuenis. Pexeusumol noomeepoicoaiouieo 0oKymeHma

10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kontpaxr 14/1 ot 03.12 21 OO0
«ITapyc ITmroc»

Microsoft Office - 2019 (xopoGounast Bepcusi) Jlorosop noxepreoBanust ot 06.05.2022

udpossie naboparopuu mo dusuke, xumuu, buonoruun [10 Releon Camera 1.1, Releon Lite 3.63 Kourpakr
51-DA o1 30.11.21 OOO «KoHcTaHTa»

O6opynoanue TexHosornueckoro npoduist (Pocorsr, 3d ckanep, 3d npurrep) Konrtpakt 7-DA ot 23.09.21
00O «Koncranra»

VYueGHo-uccnaenoBarenbckue naboparopun OHocuruanos u ueiiporexuonornit [10 BiTronies Studio 5.1.10
Konrpakr 5-0A ot 23.09.21 OO0 «CrerKoMIuIeKT

ndpoBbie MUKPOCKOTIBI

T10 TouP Cam Konrpakt 4-DA ot 20.09.21 UIT Be6ep Onbra Cepreesna

VHTepaKTHBHBIH KOMIUIEKC C BRIYHCIUTEIBHBIM 0JIOKOM U MOOMIBHEIM KperutenneM 10 Ikar
Notebook Kontpakr 29-DA ot 12.11.21 OO0 «Pylucmaukc»

TTAK NITRINO Kontpakt NeS5-DA ot 30.11.2021 OOO «Ilapyc ITirocy

Cranok nasepHoii peskn ¢ UITY u cucremoii GpunbTparmu Bo3ayxa (00JauHbIi pexuM
www,gweikecloud.com) Kortpakt Nel0 ot 18.10.2021r. OO0 «YK «Bocrounas Cubupb»

Antusupyc Kacnepckoro Cy6muuensuonnsiii joropop CLI-000013800t 01.03.2023 JIuuensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no JMIEeH3NOHHBIM COTJAlIeHHsIM B CBOGOTHOM pPacnpoCcTPaHEeHHH, B TOM YHcJIe Mo
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas ®enepanusi, 659333,
Anraiickuit kpai, r. buiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 1-103

Poccuiickast @eneparms, 659333,
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Kabuner juist 3amicu BeOMHAPOB M IPE3EHTALMOHHOTO KOHTEHTa

Kommnekt yaeOHO# Mebenu, duumaapT.

TexHU4eckue cpeJcTBa: CTYMS IS CO3JaHMs NPE3eHTalMil/OHIaifH-BeONHAPOB /IEMOHCTPALINY OITBITOB,
YK®-npoektop, KperieHrne, HOyTOyK H MarHUTHO-MapKePHOE MOKPBITHE.

Ilepeyuens nuyeH3UOHHO20 NPOPAMMHO20 0becnedeHus. Pekeusumol noomeepaicoaioujeco OOKyMeHma
IIpesenrannonHoe 000py10BaHHE

TTAK TeneBuueo/lata, Buneolucrant ITO Microsoft Win 10 Professional Konrpakrt 8-DA ot 27.09.21
000 «TCH-Cub»

AnTtusupyc Kacnepckoro Cy6umuensuonnsiit joropop CII-000013800t 01.03.2023 JIuuensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no JUIEeH3HOHHBIM COTJIAIEHUSIM B CBOOOHOM PacNpOCTPAaHEHHH, B TOM YHCJIE MO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Anraiickuit kpaid, r. buiick, yi1.
Bnagumupa Koponenko, 1. 53

Ayn. 1-107 - 1-111

Kabuser s mpoBeeHus 3aHATHI €CTECTBEHHO-HAYYHON HANPABICHHOCTH

Komrnekt yueOHoi MebemnH.

Kommrekt nabopaTopHoii Mmebern.

TexHu4eckue cpeJcTBa: MHTEPAKTHBHBII KOMIUIEKC C BEIYHCIUTEIbHBIM OJIOKOM H MOOMIIBHBIM
KpEIUICHHEM, BCTPOCHHbIE BBIUMCIIUTEIbHbIC OJI0KH, (POBbIE 1ab0paTopun 10 XUMUHK (0a30BbIH
ypoBeHb), buonorun (6a30Bblil ypoBeHb), (pu3HKe (CTAHIAPTHEIH YPOBEHB), yIeOHO-HCCIEI0BATENbCKAS
nabopatopusi OHOCUTHAIOB M HEHPOTEXHOIOI Ui, MUKPOCKOIIBI LU(POBEIE, 1TabopaTopHOE 000PYIOBAHHE 110
¢u3uke, Mo xuMuy, annapat Kunmna, 6ans koMOUHUpOBaHHas 1a0opaTopHasi, 103aTop TUIl 1, K03aTop THI 2,
JI03aTOp THIT 3, MATHUTHASI MEIIAJIKA, KOJIObI, CTEPUII3ATOP [UIs TaDOPaTOPHOI MOCY Il BO3/LYIIHBIMH,
KOMIUIEKT U31eNuil U3 KepaMuku, hapdopa u dasHca, Habop NPoOHPOK, Yalia KPUCTATH3AIHOHHAS,
KOMIUIEKT MEPHBIX KOJIO, IPOOUPKH.

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becnedeHus. Pekeusumol noomeepaicoaioujeco OOKyMeHma
Hudpossie naboparopuu mo dusuke, xumuu, buonoruun [10 Releon Camera 1.1, Releon Lite 3.63 Kourpakr
51-3A o1 30.11.21 OO0 «KoHcTaHTa»

YueGHo-uccienoBaTebekue 1aboparopun OHOCUTHAIOB | Helipotexuooruit [10 BiTronies Studio 5.1.10
Konrpakr 5-DA ot 23.09.21 OO0 «CrenKoMIuIeK

M HTepaKkTHBHBIH KOMIUJIEKC C BRIYHCIUTENbHBIM 0JI0KOM U MOOMIBHBIM KperuienneM 1O Tkar
Notebook Kontpakr 29-2A ot 12.11.21 OO0 «Py/lucrumukc»

Antusupyc Kacnepckoro Cy6muuensuonnsiii joropop CLI-000013800t 01.03.2023 JIuuensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no JHMIeH3NOHHBIM COTJIALIEHUSIM B CBOOOTHOM PACNPOCTPAHEHUH, B TOM YHCJIE MO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccwuiickas @eneparms, 659333,
Aunraiickuit kpaid, r. Buiick, yi1.
Bnanumupa Koponenko, 1. 53

TEXHOIIAPK YHUBEPCAJIBHBIX MIEJATOr' MYECKAX KOMITETEHIIAN
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE KABUHETOB

HaunmMeHnoBaHnue nomereHui Juist IPOBEJCHHUS BCEX BUIOB Y4EOHOM AEATENBHOCTH, IPEIyCMOTPEHHOMH
y4eOHBIM ITAHOM, B TOM YHCJIE TIOMEIIEHHNS IS CaMOCTOSITEIIbHOM pabOThL, ¢ yKa3aHUEM MEepedHs
OCHOBHOT'O 000pYIOBaHHs, y4eOHO-HATILIIHEIX IIOCOOUH M MICIIOIb3yEeMOTr0 IPOrpaMMHOTO 00SCIIeUeHNUS

Anpec (MECTOIOIOKEHHUE)
MOMEIIEHHH ISl IPOBEIECHUS

BCEX BHJIOB y4eOHOH eATeIbHOCTH
MIpeyCMOTPEHHOM

y4eOHBIM IUTaHOM (B CIIydae
peanm3aryy 06pa3oBaTenbHOI
MIPOrpaMMBI B ceTeBoH (Gopme
JIOTIOTHUTEIEHO YKa3bIBAETCS
HanMEHOBaHHE OpraHNU3aLHH, C
KOTOPOH 3aKIIIOYEH JIOTOBOP)

Ayn. 154-167

TexHOMapK yHUBEPCAITBHBIX MEarOTMIECKHX KOMITETEHIINH

Kommiekt yue6Hoit mebenu, paumaapt.

Texnmdeckne cpefcTBa: ATOMHBIE CIIEKTpPBI JIBY3JIeKTpOHHBIX cucteM He, Hg,

Kamepa JUIsl TPUHOTYJISIPHBIX MUKPOCKOTIOB,

KOMIUIEKT J7Isl IPOBEJICHUS SKCTIEPUMEHTOB MO JTy4eBOi IMarHOCTUKE U BU3yaIH3aluy,
TIPOTrpaMMHO-aNIapaTHbIH KOMILIEKC TONOrpauuecKoro N3y4eHns CTPOCHNS OpraHu3Ma JelloBeKa,
pecypcHsIif Habop aHaIM3a MaTepPHANIOB JIs POBEJICHNS SKCTIEPUMEHTOB TI0 JTy4eBOi IUArHOCTHKE 1
BU3yaJIM3al[{H, PeCypCHBIl HAOOp PEHTIeHOCTPYKTYPHBII aHaIN3 MaTepHaIOB JUIs IIPOBEICHHUS
9KCHEPHMEHTOB 10 JIy4eBOIi IMarHOCTHKE M BU3yaln3alluy, ChEMHAs PEHTTeHOBCKas TpyOka Mo tube,
chEMHas pEeHTTeHOBCKas TpyOka W tube, TpHHOKYIAPHBII MUKpOCKo [yt npenojaBarens 1000x,
MIPEAMETHBIH CTOJHK, IIaH-axXpoMaTHyecKas "0ecKoHeYHas onTHKa", 1JabopaTOpHBIl HAOOP MO TEHETHKE U
MaTepHabl , TpUc-00paTHEIN Oydep s 3nekTpodopesa, IUIeM BUPTyaIbHON peaqbHOCTH
npogeccuonansueiiit HTC Vive Cosmos, muieM BUPTyanbHOU peanbHocTH podeccnonansuelit HTC Vive
Focus Plus, ouku nononanennoi peansHocTr Epson, kamepa 360 npodeccuonanbuas Insta360 Pro, xamepa
360 moburenbckas Insta360 One, cTanoHapHEII TepcoOHANBbHBIN KoMmmbioTep Parus 2021, MHTEpaKTHBHEII
KOMIUIEKC C BBIYHCITUTEIHBIM OJIOKOM M MOOHITBHBIM KPETIICHHEM.

Ilepeuens nuyeH3UOHHO20 NPOSPAMMHO20 obecnedeHus. Pexeusumot noomeepaicoaioujeco OOKyMeHma
VHTepaKTHBHBII KOMIUIEKC C BEIYMCIUTEIBHBIM 0110KOM U MOOMIBHBIM Kpemuternem I10 Ikar
Notebook

Konrpakt 29-DA ot 12.11.21 OO0 «Py/lucmiaukce»

IporpaMMHO-anmapaTHsIi KOMIUIEKC TOMorpauueckoro nsydeHns crpoenust opranusma I10 3datlas
Kontpakt 12-DA ot 18.10.21 OO0 «Hay4nble TpoOOPEI M CUCTEMBD)

O6opynoBanue 171 IPOBEACHHS YKCIIEPHUMEHTOB TI0 JTy4EBOH JUArHOCTHKE H BU3Yaln3alluy
(penTreHorpadus)

Kontpakr 13-DA ot 18.10.21 OO0 «Hayunsle TpoOOpPEI X CHCTEMBI»

Ipodeccuonanphbie ontuaeckue npudopst [10 TouP Cam

Poccuiickas @eneparms, 659333,
Anraiickuii kpaii, r. buiick, yi.
Bnagumupa Koponenko, 1. 53
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Kontpakt 14-DA ot 18.10.21 OOO «Hay4nble TpoOOPEI U CUCTEMBDY

VYuebHo-nemoHcTpaiorHoe obopynoBauue (Lludposas maboparopus no ¢usuke I10 Releon Lite 3.63)
Kontpakt 15-DA ot 18.10.21 OO0 «Hay4uHble npoOOpsI U CHCTEMBI

«VR» - obopynoBanue

KontpakT 22-DA ot 28.10.2021 UIT Ky3smenko [Jlenuc EprenbeBuy

AnTtuupyc Kacnepckoro Cy6nuuensuonnsiit joropop CII-000013800t 01.03.2023 JIuuensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no JHMIEeH3NOHHBIM COTJIALIEHUSIM B CBOOOHOM PACNPOCTPAHEHUH, B TOM YHCJIE MO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Ayn. 307
Kabuser no po6otoTexHuke
Komrnekt yueOHoi MebenH.
KommtekT nabopaTopHoii Mmebern.
TexHuueckue cpecTna:
ABTOHOMHBIH POOOT MAHHUITYJIATOP € KOJIECAMH BCEHAIIPABICHHOTO JCHCTBHS,
CTaIlMOHAPHBIH IepCOHANBHBIN KoMIbloTep Parus 2021, KOMIUIEKT IS H3YYESHHS OIEPalIOHHBIX CHCTEM
peaJbHOro BpEMEHH M CUCTEM YIIPaBJICHHsI aBTOHOMHBIX MOOMIIBHBIX POOOTOB.
Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneuenus. Pexeusumel noomeepacoaroujezo OOKyMeHma
1O Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kontpakr 14/1 ot 03.12 21 OO0
«[Tapyc ITroc»
Microsoft Office - 2019 (kopoGounas Bepcusi) Jlorosop noxepreosanust ot 06.05.2022
TTAK NITRINO KontpakT Ne55-DA ot 30.11.2021 OOO «Ilapyc ITnroc»
Omnepauunonnas cuctema POJ] OC Mypowm 7.3.1 Cornamenune Ne 441/11-21VY ot 30.11.21r. OO0
«Pen Codr»
AKT npuema nepenauu npas 06.12.2021r.
Cornamenue o konbuaeHuuansoctu Ne440/11-21K
CrauuoHapHsle nepcoHanbHbie KoMnboTepsl Parus 2021Core i5 10400F
Konrtpakr Ne55-5A/2021 ot 30.11.2021 OOO «ITapyc ITinroc»
Antusupyc Kacnepckoro Cy6muuensuonnsiii joropop CLI-000013800t 01.03.2023 JIuuensus Ne 26FE-
230306-093724-9-35565(370)
KoucynbranT [lintoc Joroop Ne26 ot 30.12.2022r OOO «FOpkomim»
CIIO no JHIEeH3HOHHBIM COTJIAIEHUSIM B CBOOOJHOM PACIPOCTPAHEHHH, B TOM YHCIe MO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas Oeneparms, 659333,
Aunraiickuit kpaid, r. buiick, yi1.
Bnanumupa Koponenko, 1. 53

Ayn. 413

Kommiexkr yueOHO#t mebGenu. Kommuiekr naGoparopnoit mebenu. Texuuueckue cpencrsa: VR» -
obopynoBanue Konrpakr 22-DA ot 28.10.2021 UIT Ky3emenko Jlenuc EBrenpeuy

Ilepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becnedeHus. Pekeusunmol noomeepacoarujeco OOKyMeHma

«VR» - obopynoBanue

Antuupyc Kacnepckoro Cy6muuensuonnsiii qoropop CII-000013800t 01.03.2023 JInuensus Ne 26FE-
230306-093724-9-35565(370)

CITIO no JIMIEH3MOHHBIM COIJIAIIEHHSIM B CBOOOJHOM pacHpPOCTPaHEHHWH, B TOM YHCJIe MO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas ®eneparms, 659333,
Aunraiickuii kpaid, r. buiick, yi1.
Bnagumupa Koponenko, 1. 53

Ayn. 417

Kommekt yaedHoi Mebenmn. KomruiekT tadopaTopHoit Mebeny. TexHIUecKue cpeicTBa:

MHTEepaKkTUBHBIA KOMIUIEKC C BBIYHCIUTEIBHBIM OJOKOM W MOOWIBHBIM KpEIUICHHEM, Y4eOHO-
JIEMOHCTPAIIMOHHOE 000PyTOBaHNE TS Peann3aliy 00pa3oBaTeIbHBIX IPOrpaMM 1o npeaMery «Dusnkay.
Ilepeuens nuyen3uonno2o npoepammnozo obecneuenus. Pexeuzumol noomeepoicoarowezo 0okymenma
Antusupyc Kacnepckoro Cyomuuensuonnsiii goroop CL[-000013800t 01.03.2023 Jluuenzust Ne 26FE-
230306-093724-9-35565(370)

CIIO mno JUINEH3UOHHBIM COIJIAINEHUAM B CBOﬁO,ﬂHOM pacnpocTpaHeHUH, B TOM YHC]IE IO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas @eneparus, 659333,
Anraiickuii kpai, r. buiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 420

Kommiext yue6Hoit mebenu. Kommiekr nabopatopHoii Mebern.

Texunueckue cpeacTna: I/IHTepaKTHBHBIﬁ KOMIUIEKC C BBIYHCIIATENBHBEIM OJOKOM ¥ MOOMIILHBIM
KpeIUIeHHeM, y1eOHO-IeMOHCTPAllHOHHOe 000pyJOBaHNE LIS pealii3aluy 00pa30BaTeNbHBIX IIPOrPaMM 110
npeamery «®dusnkay.

Ilepeuens nuyen3uonno20 npospammno2o obecneuenus. Pexeusumol noomeepoicoaiouieo 0oKymeHma
AntuBupyc Kacnepckoro Cyomunensnonnsiii gorosop CLI-000013800t 01.03.2023 JIunensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no JuIEeH3MOHHBIM COIJIANIEHUAM B CBO0OOJIHOM PacnpoCcTpaHeHHH, B TOM YHCJIe M0
GNUGeneralPublicLicense n anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas @eneparms, 659333,
Aunraiickuii kpai, . buiick, yi1.
Bragumupa Koponenko, 1. 53

Ayn. 421

Kommnekt yueOHoit Mebenmu. KoMuekT abopaTopHoii MeGeny.

TexHU4YeCKHEe CPEACTBA: WHTEPAKTHBHBII KOMIUIGKC C BBIYUCIUTEIBHBIM OJOKOM X MOOWMIBHBIM
KpeIUIeHHEM, y4e0HO0-IeMOHCTPAIIMOHHOE 000PY/IOBaHNE JUIs peain3aluy 00pa30BaTeNbHBIX IPOrPaMM IO
npenmery «Du3nkay.

Tlepeuensb nuyeH3UOHHO20 NPOSPAMMHO20 0becneyeHus. Pekgusunst noOmeepicoaoujeco OOKyMeHma
Omnepannonnas cucrema Astra Linux Special Edition penrus CMOJIEHCK OdwucHsrii naker P7-
oduc. IIpodeccnonanpublil (qeckronoBas Bepcus) OOyJaroniii KOHTEHT 110 €CTECTBEHHBIM HayKaM
OuoJIOrHH, XUMHUK U (pHU3MKE Ul ydCHUKa\penogaBaTess

4 mobunvnvix komnwviomephuvix kiacca DEPO VIP 1530 Kontpakt Ne9-2A/2022 ot 16.08.2022 OO0
Ymuka

Antuupyc Kacnepckoro Cy6muuensuonnsiii joropop CII1-000013800t 01.03.2023 JIunensus Ne 26FE-

Poccuiickas @eneparus, 659333,
Anraiickuit kpai, r. buiick, yi.
Bnagumupa Koponenko, 1. 53
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230306-093724-9-35565(370)

Koncynpsrant Ilmoc loroBop Ne26 ot 30.12.2022r OO0 «tOpkomm»

CIIO 1o JHIEeH3HOHHBIM COrJIALEHUSIM B CBOOOAHOM PacnpoCcTPaHEHUH, B TOM 4YHCJIE 10
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

10. METOAUYECKHUE PEKOMEHJALINMN
ITO OPTAHU3BALIIMU N3YYEHUA JTUCHUILJINHBI

Kypc Teopun 0ObIKHOBEHHBIX AuD(epeHLnalbHbIX ypaBHEHUH W ypaBHEHHMH C YacTHBIMU
NPOM3BOJHBIMU HalleIeH Ha W3y4YeHHWE IPUEMOB M METOAOB pEIICHUS W HCCIEeIOBAHUS
T depeHManbHbIX YpaBHEHUH, OMNMCHIBAIOIIMX HBOJIOLMOHHBIE IPOLECCHl B  PA3JIMYHBIX
00JaCTsIX €CTECTBO3HAHMS.

CrpykTypa Kypca T€OpHH OOBIKHOBEHHBIX AU((EepeHIHaTbHbIX YPaBHEHUN U YpaBHEHUH C
YaCTHBIMU TPOU3BOAHBIMH MPEIYCMATPUBACT JIEKIMH W TPAKTHUYECKUE 3aHATHUS, BBIIOJIHEHUE
VH/IMBUYaJIbHBIX JIOMALIHUX 33/1aHU, ayJUTOPHbIE KOHTPOJIbHbIE PAOOTHI.

Texkymmii KOHTPOJIb MpPEAyCMAaTPUBAET MPOBEPKY MOATOTOBKU CTYIEHTOB K JICKIUSAM M
HNPAaKTUYECKUM 3aHATHIM.

[TpoMeXyTOUHBI  KOHTPOJb OCYHIECTBISETCS Yepe3 TEeCTUPOBAHUE, BBINOIHEHUE
CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX PadO0T, BBIIIOJHEHUE NHIMBUAYAIbHBIX 3alaHUM.

TectoBble 3aaHus pa3paboTaHbl B MporpamMme «IK3aMEHATOp» B 3JIEKTPOHHOM BUJE U
HaXOJATCS B KOMIIBIOTEPHOM KJlacce.

3a4eT MPOBOAMTCSA IO WHAWBHUIYAIbHBIM KapTOUYKaM TEOPETHUYECKUX M IMPAKTHYECKHX
3aJJaHU{ WK B JOPME UTOIOBOTO TECTUPOBAHUS.

VYuebHas paboTa CTy/IeHTa JIEIUTCS Ha ayAUTOPHYIO U CAMOCTOSITEIIbHYIO MTOJITOTOBKY.

Ha nexuusx mznaraercs yueOHbIM MaTepuas mo Haubolsiee clIoXHbIM TemaM. Hekortopsle
TEMBl MPEUIAraloTCsl Ui CaMOCTOATENBHOTO W3y4deHHs. Ha JeKnusax CcHCcTeMaTH3HpYITCS
OCHOBHBIC NOHATHUS U MeTObl. CTy/IeHTbl 00s3aHblI Ha JIEKLUAX BECTU KOHCIEKTHI, KOTOPbIE MOI'YT
MIPOBEPSATHCS MPETIOAABATEIIEM.

[IpakTHyeckue 3aHATHS CIAENYIOT 3a JeKUUAMU. [IpakTHuueckue 3aHATUS UMEIOT OLIEHOYHO-
KOHTPOJIbHYIO (DYHKIIHIO, OCYIIECTBISETCS TEKYIIUH KOHTPOIb 3a YCIIEBAEMOCTHIO CTYIEHTOB,
HPOBEPSIOTCS IOMALTHHUE 3aJJaHNsl, KOHCIIEKThI JIEKIIUH.

CaMmocrosiTenbHasi paboTa CTYAEHTOB COCTOMT U3 paboOThl ¢ Yy4eOHOH JauTepaTypow,
HOJArOTOBKM K MPAKTUYECKUM 3aHATUSAM, KOJUIOKBUYMaM, TECTHPOBAHUIO, BBIIOJIHEHUS
WH/IMBUYAIBHBIX JIOMAITHUX 3aaHUH.

11. ®OHJL OHEHOYHbBIX CPEACTB JJIsl TEKYIIEI'O KOHTPOJISA
U IIPOMEXYTOYHOM ATTECTAIIN

@DOoH/ OIIEHOYHBIX CPEACTB pa3padoTaH /sl MPOBEACHHS TPOMEXYTOUHOM aTTecTaluu
obyvaronuxcst mo aucuuiinHe «AuddepeHunanbHbie ypaBHEHHsI» W BXOJUT B COCTaB
OCHOBHOM  00pa3zoBaTelbHOM MporpaMMbl 1O  HampaBieHuio noarotoBku:  44.03.05
«Ilemarornueckoe oOpa3zoBaHue (¢ IByMsi TPOPHIISIMU TTOATOTOBKHU)» (poduiib «MaTeMaTrka u
Nudopmarukay) (kBamudukanus «bakanaBpy), pearnzyeMoil pu NOAroTOBKE 00yUYaroMUXCs B
dbenepalbHOM TOCYJAapCTBEHHOM OIOJDKETHOM 00pa30BaTEebHOM  YUPEXKJACHUH  BBICIIETO
o0pa3oBaHus «ANTAaUCKUN TOCYJApCTBEHHBIM TI'yMaHUTapHO-TIEAArOTMYECKUl YHUBEPCUTET
nMeHn B.M. llykmmnua». @OHA OLEHOYHBIX CPEACTB NPENHA3HAYEH Ui IPOBEPKHU
cOPMHPOBAHHOCTH  KOMIIETEHLMH,  3asfBJICHHBIX B  IpOrpamMme  JUCHUIUIMHBI  «
JMuddepenunanbHble ypaBHeHMA» B COOTBETCTBUM C YyueOHbIM maHoM 44.03.05
«[legarornueckoe obpazoBanue (¢ 1ByMs MpOoPUIIMHU MOATOTOBKM)» (poduis «MaTtemaThka u
Nudpopmaruka») (kpanupukanus «bakamaspy).
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Ilepeyenb KOMIIETEHIMI ¢ YKA3aHHEM 3TANOB UX (POPMHUPOBAHMSA B IIpoLecce 0CBOCHHUSHA
00pa3oBaTe/IbHOW NPOrPaMMbI

— - CnocoOeH MpOoeKTUPOBATh U PEATM30BHIBATH IPOrPaMMY OCHOBHOTO M CPETHETO OOIIETO
obpa3oBaHus B peaMeTHO# obmactu Maremaruka (ITK-1).

Kommeren Nuauxkaropsl O1ieHO4YHbBIE
1, CpeacTBa
ATaIbl
3namop: [IpakTuxo-
- [IK-1.1: 3HaHMe OCHOBBI METOIUKH MPENOIaBaHUs, OCHOBHBIE | OPUEHTUPOBAHHO
MPUHIUIIBI IEATEIbHOCTHOTO TI0/IX0/1a, BUJIBI M TIPUEMBI € 3aJjaHue:
COBPEMEHHBIX MEIarOTHYECKUX TEXHOJIOTHIA B 00J1aCTH KOHTpPOJIbHAS
maTematuk (3.1); pabora,
- [IK-1.2: 3nanue pabodeld mporpaMMbl U METOJIMKA OOY4YEHUS | KOJUIOKBHYM,
o marematuke (3.2); N3, utoroBoiit
Ymemo: TECT.

- [1K-1.3: ymMeHue nmiiaHupoBaTh U NPOBOAUTh YUeOHBIE 3aHATHS

no marematuke (Y.1);

ITK-1 - [IK-1.4: ymenue ncnosib30BaTh METOJIbI U CPENICTBA

4 3Tanm | MeAAaroruuecKoro MOHUTOPHUHIA, ITO3BOJISIOIINE OLIEHUTD

CTereHb CPOPMUPOBAHHOCTH Y JIETEH Ka4eCTB, HEOOXOTUMBIX

JUls AanbHelmero oOyueHus ¥ pa3BuTus no marematuke (V.2);
Bnaoemp:

- [IK-1.5: Bnanets popmamu 1 MeToaMu O0y4YEHUS, B TOM

YHCIIe BBIXOIAIIMMU 32 PAMKU Y4eOHBIX 3aHATUIN: POEKTHAs

JeSITeNIbHOCTD, Ta0OPAaTOPHbIE SKCIIEPUMEHTHI, IPAKTUUECKHE

3adsTys u T.10. (B.1).

Komnemenuyusn IIK-1 c ykazanuem smana ghopmuposanus 6 npoyecce 0C60eHuUs
o0pazoeamenvHoll RPOPAMMBbL

Komnereniust ITK-1 (crocobeH MpoeKTHpOBaTh M PEaM30BbIBATh MPOrPaMMy OCHOBHOTO U
cpenHero oduiero o0pazoBaHus B peAMETHOH o0nacTu MaremaTuka) opMHUpyeTcs Ha YETBEPTOM
sTane GOpMHUPOBAHUS KOMITETEHIIUH.

Kommerenmust [IK-1 dopmupoBamacek B mporiecce H3Y4YCHHS JaHHOW JUCHUIUIMHBI U
IPOJOJDKUT (OPMHUPOBATHCS Ha CIEAYIOIIUX Kypcax B MpoOIecce H3Y4YEHUs IPYTrux y4deOHBIX
JTUCIUIUIMH, TPOXOXAEHUS MPaKTUK W UTOTOBOM rocyaapCTBEHHOM arrectanuu (3ammra
BBIIMTYCKHON KBaTM(PUKALIMOHHOM paboThI).

TumnoBoe KOHTPOJBHOE 3aJaHUE JUIsI OLIEHKH C(HOPMHUPOBAHHOCTH JIAHHOW KOMIETEHIIUU
HaIpaBJIEHO Ha JEMOHCTPALMI0 TOTOBHOCTH IPOEKTHPOBaTb M PEATU30BBIBATH MPOTrpamMmy
OCHOBHOTO U CpeHEro 0011ero oopa3oBaHus B IpeAMETHOI oOactu Maremartuka.
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1. Tunosoe konmponvroe 3a0anue nHa smane gpopmuposarnus [1K-1:

Ipumepnvie gapuanmovl KOHMPOIbHBIX PADOM

KonTpoubsnas padora Nel

1. Haiitu oGmee pemenue nudpepeHnaaIbHOr0 ypaBHEHUS
a) 3e”sin ydx+(@—e*)cosydy =0;
6) (L+y*)dx—(y —yx*)dy =0;

B) Xy =/X* =y +V.

2. Haiitu yactHoe pemenue AudhepeHInaIbHOr0 ypaBHEHUS

__ Y
= , y(0)=1.
Y = oy y(0)

3. Haiiti yactHoe pemienne qudQepeHaIbHOr0 ypaBHEHH 1 BEIYMCINTh 3HAUCHUE
HOJTy4eHHOH QyHKIuH Y = @(X) IpH X = X, ¢ TOYHOCTBIO 10 JBYX 3HAKOB MOCIIE 3aISATOM.

y"=x+sinx, x, =5 y(0)=-3, y'(0)=0.

4. Haiitu obmiee pemenne auddepeHnnanbHOT0 ypaBHEHHS, JOMYCKAIOIIETO TOHMKEHHIE
nopsaaka Xy" =y +x°.

5. Pemmrts 3anauy Komm uia auddepeHnnanbsHOro ypaBHEHUs, JOYCKAIOIIETr0 OHMKEHUE

nopsiaka Y'=2-y, y(0)=2, y'(0)=2

KonTpoubnas pabora Ne2

1. Haiitu obuiee pemenue auddepeHnnanbHOro ypaBHeHHMs.
a) 2y"+3y'+y=0; 6) y"+4y'+8y=0; B) Y'—6y' +9y =0;
r) y"+8y’ + 25y =18e%*; n) y"+3y’ =10-6x.
2. Pemmrts 3amauy Komm y” + 25y = e*(cosb5x —10sin5x), y(0)=3, y'(0)=-4.
3. YkazaTh BUJ YaCTHOTO peuieHus qudQepeHIrnaIbHOro ypaBHEHHS

a) 4y' -5y +y=(4x+2)e*; 6)4y'-5y+y=e*sin3x;

B) 4y' -5y +y=4x* —x+3.
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2. Tunoeoe konmpoavHoe 3a0anue na smane gopmuposanus [1K-1:

Bapuanmuor unoueuoyanvnvix 3adanuil

BapuanT Nel

1.1. Haiitu oOmiee pemeHue 1.y.
a) y'+4y=0;
0) y"—10y'+ 25y =0;
B) Y'+3y'+2y=0.
21 y"+y =2x-1.
3.1 y"-8y' +17y =10e*.
4.1. Haiitu yacTHO€E penieHue a.y.
(3amava Komm)
y"—2y'+y=-12cos2x—-9sin 2x, y(0)=-2, y'(0) =0.
5.1. Yka3ath BUJ 4aCTHOTO PEIICHHUS [1.Y.
2y" -7y '+ 3y = f(X).
a) f(x)=(2x+2e*;6) f(x)=cos3x;
B) f(X)=2x*+3; 1) f(X)=4e” +5.

Bapuant Ne2

1.2. Haiitu oO1iee permieHue 1.y.
a) y'-y'-2y=0;

6) y"+9y=0;

B) V'+4y' +4y=0.

2.2. y"—2y'+5y =10e " cos2x.
3.2. y'+y' -6y =(6x+1)e*.
4.2. HaiiT yacTHO€E penieHue 1.y.
(3amaua Komm)

y" -6y’ +9y =9x* —39x + 65, y(0)=-1, y'(0) =1.

5.2. Yka3aTh BHJI YaCTHOTO PEIICHUS JI.y.
3y"-7y"'+2y=1(X).

a) f(x)=3xe®™; 6) f(x)=sin2x—-3c0s2x;

B) F(X)=5¢"+2; 1) F(X)=2x—1.

Bapuanrt Ne3

1.3. HaiiTu oO1iee pemieHue 1.y.
a) y'—4y=0;
0) y'—4y'+13y =0;
B) y'—3y'+2y=0.
2.3. y"—2y'—8y =12sin 2x —36C0S 2X.
3.3. y' =7y +12y = 3e¥.
4.3. HaiiTu yacTHO€E pelnieHue 1.y.
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(3amava Komm)
y"+2y +2y=2x*+8x+6, y(0)=1 y'(0)=4.
5.3. Yka3arb BUJ] 4YaCTHOI'O PEIICHHUS J1.Y.
2y"+y'—y=1(x)
a) f(x)=(x*-5)e™; 6) f(x)=uxsinx;
B) f(X)=(2x+1)e*; r) f(x)=x*+sinx.

Bapuant Ne4

1.4. Haiitu oO1iee pelieHue 1.y.

a) y"-5y'+6y=0;

0) y"+3y'=0;

B) V'+2y' +5y=0.

2.4, y"—12y' +36y =14e®.

3.4. y' -2y =6+12x—24x°.

4.4. HaiiTu yacTHOE perieHue 1.y.

(3amava Komm)

y"—6Yy'+ 25y = 9sin 4x — 24c0s4x,
y(0) =2, y'(0) =-2.

5.4 Yka3aTh BUJ YACTHOIO PEIICHUS 11.Y.

2y"—9y'+4y = f(X).

a) f(x)=-2e*; 6) f(x)=e”cos4x;
B) f(x)=xe"-5;r) f(x)=2-3x*.

LCoNo O

3. Tunogoe xonmponvHoe 3adanue Ha smane ghpopmuposarus ITK-1:

Ilpoepamma konnoxeuyma Ne 1

3anauu, npuBoAIIKe K JU(PEepeHIINATbHBIM YPaBHEHHUM.

Onpenenenve aud@epeHnanbHOro ypaBHEHUS IEPBOro MOPsAIKa, €ro FeOMETPUIECKOE
ucronkosanue. [lone HanpaBnenuii. M3okinuHa.

O6miee pemenue auddepeHInaIbHOTO YPAaBHEHHS TIEPBOTO MOPSIKA, YaCTHOE PEIICHUE
Tu(epeHIMaIbHOr0 YpaBHEHHUS IEPBOro MOPs/IKa, UX TeOMETPUUYECKH cMbICI. 3agaya
Kommn.

Teopema o cymiecTBOBaHUU M €IMHCTBEHHOCTH 3a1aun Komm s quddepeHnmnanbHoro
YpaBHEHHUS MIEPBOTO MOPSAJIKA, €€ T€OMETPUUECKHUI CMBICII.

Juddepennunanbable ypaBHEHHE C pa3AesSIOIIUMUCS TePEMEHHBIMU.

Opnopoauble aud@epeHnanbHbe YpaBHEHHS IIEPBOTO MOPsAKa.

JIuneitnsle nu¢dhepeHnuanbHble YpaBHEHUS TIEPBOTO MOPSIKA.

Juddepennnanbable ypaBHEHUS B OJTHBIX Auddepenimanax.

Ocoboe pemenue quddepeHanbHoro ypapaenus. Orudarorias cemeiicTBa KpUBbIX Kak
oco0oe perieHue.

10. YpaBuenus Jlarpanxa u Knepo.
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Ilpozpamma Konnokeuyma Ne2

1. Jluneitapie nuddepeHimanbapie ypaBHeHHs N-To opsiaka. TeopeMa CyniecTBOBaHUS U
€IMHCTBCHHOCTH PeleHus JI.1.y. JInHeiinsie onepatop L[Yy] u ero coiictBa. Teopemsl o
pEIICHUSX JIMHEHHBIX OJJHOPOIHBIX U] PepeHITnaTbHBIX YPaBHEHUH.

2. JluneiHas 3aBUCUMOCTh cucTeMbl yHKIui. BpoHckuan. Heobxoaumoe ycinoBue
TUHEWHOU 3aBucUMOcCTH (GyHKIMHA. Teopema o HeoOpaeHuu B HyIb BpoHckuana ot
CHUCTEMBI JINHEMHO-HE3aBUCUMBIX PELICHUH JI1.0.11.Y.

3. Teopema 00 001meM pemeHu JMHEHHOTO 0AHOPOIHOTO AU depeHnnanbHOro ypaBHEeHUs,
cresicTBre U3 Hee. DyHIaMEeHTalIbHAS CHCTEMA PEIICHHH.

4. JluHelHoe 0JTHOPOHOE /1.y BTOPOTO MOPSIKA C TOCTOSHHBIMU K03(h(hUIIMeHTaMu, ero
oO11ee perieHue.

5. Teopema 006 001IeM penIeHUN JIMHEHHOTO HEOJHOPOAHOTO /1.y. Teopema 0 4aCTHOM
PCLICHUU YpaBHCHUS L[y] = f,(X) + f,(X), cnencrue u3 Hee.

6. Ilon6op yacTHOrO peuIeHHs TMHEHHOI0 HEOAHOPOIHOTO J.y. € IIOCTOSSHHBIMU
K03 PHUIIMEHTaMH U CO CIIEIMATLHON MPaBOW YaCThIO.

7. Merton Bapuanrun IIPOU3BOJIbHBIX ITIOCTOAHHBIX.

TunoBoe 3amanue oneHuBaercs 1o 100-0ammpbHOM IIKane, KOTopas IEPEBOAUTCS B IISTH
OaJUIbHYIO HIKaly B COOTBETCTBUM C JCHCTBYIOIIMM Ha TeKyliuid MomeHT Ilomoxxenuem o
PEUTUHIOBOM CHCTEME TEKYIIEro KOHTPOJs YCIHEBAEMOCTH U IPOMEXKYTOYHOW AaTTECTALUU
CTYJICHTOB:

- OLICHKA «5» BBICTABISIETCS B CIIy4ae, €CIU CTYAEHT BBINOIHWI KauecTBeHHO 87—100 % TtumoBoro
3aJIaHus;
- OLIEHKA «4» BBICTABIISIETCS B CIydae, €CIM CTYJIEHT BBINOJIHWI KaueCTBEHHO 75—86 % THmoBOro
3aJIaHus;
- OLIEHKA «3» BBICTABIISIETCS B CIydae, €CIM CTYJIEHT BBINOIHWI KauecTBeHHO 60—74 % TumoBoro
3aJIaHus;
- OLleHKa «2» BBICTABJISIETCS B CJy4ae, €CJH CTYJeHT BbINOJHHI MeHee 60 % Tumosoro
3aJaHus.

4. Tunosoe xonmponvHoe 3a0anue Ha smane opmuposanus 11K-1:

Bonpocwl 3auema (8 cemecmp)

1. 3apaum, npuBoadIMe K TOHATHIO T depeHIMaTbHOr0 YpaBHEHNU. OOBIKHOBEHHBIE
Qg depeHImaIbHbIe YpaBHEHHsI, OCHOBHBIE TIOHSTHSI.

2. Tlone HamparieHui qudGepeHInaTFHOTO YpaBHEHUS MTEPBOTo mopska. Teopema
CYIIIECTBOBAHUS U €IUHCTBEHHOCTH pelieHus TuddepeHIInaIbHOT0 ypaBHEHUS.

YpaBHEHHsI IEPBOTO MOPSAKA C PA3ACIISIONTUMHUCS TTEPEMEHHBIMHU.
YpaBHeHUs IEPBOTO MOPSAAKA, OTHOPOIHBIE OTHOCUTEIBHO MEPEMEHHBIX.

Jluneitnsle nudepenHnnanbHble ypaBHEHHsI IEPBOTo nopsiaka. X uHTerpupoBanue
METOJ0M BapUallUy POU3BOJIBHOMN IIOCTOSHHON U MeTO0M bepHyn.

6. YpaBHeHHe MepBOTo MOPSIKA B MONHBIX AuddepeHnnanax.

7. Orubaromue 1 ocoboe pemieHne qupdepeHInaIbHOTO YpaBHEHHUS.
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JuddepenunanbHble ypaBHEHUS BBICIIUX MOPSIIKOB, AOMYCKAIOUINE TOHKEHNE TTOPSIIKA.

Jluneiinble nuddepeHnuanbHpie ypaBHeHus N-ro nopsaka. Teopema cyniecTBOBaHUS U
€IMHCTBEHHOCTH PelLIeHUs JIMHEeHOro aupdepeHtnanbsHoro ypaBHeHus. JInneinole
ornepatop L[Yy] u ero cBoiicTBa. TeopeMbl 0 peHICHUSX JIMHEWHBIX OTHOPOIHBIX
nudepeHIATbHBIX YPaBHEHUM.

10. JIuneitnas 3aBucUMOCTh cucTeMbl pyHKIMi. Bponckuan. HeoOxoanmoe ycnoBue THHEHHON
3aBUCUMOCTH QyHKIMiA. Teopema o HeoOpalieHHH B HyJIb BpoHCKHaHa OT CHCTEMBbI
JTUHEHHO-HE3aBUCUMBIX PEUICHUI JTHHEHHOTO OJHOPOAHOTO Au(depeHIINATHHOTO
YpaBHEHUS.

11. Teopema 006 00mIEeM pemIeHUH JIMHEHHOTO OAHOPOJHOTO MU (HEePeHIIMATEHOTO YPaBHEHHS,
ciencteue u3 Hee. DyHnameHTa bHAS CUCTEMA PEIICHUH.

12. JIuneitHOE OAHOPOAHOE /.Y BTOPOTO MOPSAIKA C TOCTOSIHHBIME KO3 PHUIIMEHTAMHU, €TO
oO11ee perieHue.

13. Teopema 006 00IIEeM pelIeHNH JIMHEHHOTO HEOAHOPOJHOTO 11.y. Teopema o gacTHOM
pemennu ypasuenus L[y]= f,(x)+ f,(X), cnencreue us nee.

14. TTonGop yacTHOrO pelIeHUs JIUHEHHOr0 HEOAHOPOIHOTO AP PepeHINaTbHOTO YpaBHEHUS €
MOCTOSTHHBIMU K03((pHiimeHTaMu 1 co CrienraabHON MPaBOi 4acThIO.

15. Merton Bapuanru IIPOU3BOJIbHBIX ITIOCTOAHHBIX.

16. [IpumeHeHHE TMHEHHBIX MU (HEPCHIIMATBLHBIX YPABHEHUH K H3YUCHHIO KOJICOATEITbHBIX
SIBJIECHUH.

17. Cuctembl TUHEWHBIX U GEpEeHINATBEHBIX YPaBHECHHA.

18. Iuddepenunansubie ypaBHEHUS C YaCTHBIMU MPOU3BoIHBIMU. MeTon Dypbe.

Kpurepun oneHKkn yCTHOrOo oTBeTA:
1. CootBerctBue oTBeTa (hopmynupoBke Bompoca. CoaepkKaTenbHOCTb, ITTyOMHA W TOJHOTA
otBeta. JloctoBepHOCTh M3naraemoro marepuana (0-40 6amos).

2. ApryMeHTHpPOBAaHHOCTb, TOTUYHOCTH (0-30 GaysioB).
3. JlocTaTouHBIN HAYYHO-TEOpETHUSCKH ypoBeHB oTBeTa (0-30 6a/mioB).

5. Tunosoe xonmponvHoe 3adanue na smane opmuposanus I1K-1:

BapuaHT HTOr0BOIo TecTa (9 ceMecTp)

3aganue 1. /TuddepeHunanbHbIM ypaBHEHHEM HA3bIBAETCs TAKOE ypaBHEHUE, B KOTOPOE
HeHu3BeCTHas (GYHKLUS BXOAUT

a) 1ol 3HaKOM MHTerpaia 0) o1 3HaKOM IIPOU3BOJHON MIIH
Juddepennmana
B) 0] 3HAKOM Jiorapugma ') B HEIBHOM BUJIE

2 2
aganue 2. Oyuxims @(X,y) = y-x SIBJISICTCS MHTETPAIOM YPaBHEHUS:
y

2Xy
X* +y°

2Xy

D ey

a) y'=
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, 2X+Y
X* +y°

B) Y

2X
X +y?

r)y =

3ananmue 3. C pa3aensiomyMuUcs epeMEeHHBIMU SIBIISIIOTCS U depeHIInanbHble YpaBHEHUS

a) e*¥dy = xdx

y

0) y—xy' =xsec>
X

B) (x* +1)y'+4xy =3

r) y'sinx=ylny

3ananue 4. OAHOPOAHBIMU OTHOCHUTEIBHO MEPEMEHHBIX (P PepeHIINATbHBIMI YPABHEHUSIMU

SABJIAIOTCSA

a) (y? —3x?)dy +2xydx=0

0) y'+ytgx=secx

B) (1-x)(y'+y)=e""

r) (X+2y)dx—xdy =0

3ananue 5. JluneitnsiMu 1uddepeHIMaTbHBIMU YPaBHEHUSIMH | TIOpSIIKa SBISIFOTCS

a) xy' -2y =2x*

0) (y* —2xy)dx+ x*dy =0

B) (X* +2)y' +xy=8

r) (L+e*)ydy—e’dx=0

3ananue 6. JleBas yacTp sBIsSETCS MONHBIM AU PEepeHInanoM HEKOTOPOr (DYHKIIMU B ypaBHEHUU

a) 1+e*)ydy—e’dx=0

0) (x+4)dy —xydx=0

B) 2xcos ydx+ (y* —x*sin y)dy =0

r) sin ycosxdy —cos ysin xdx =0

3ananue 7. Jano nuddepenuuansuoe ypasenne Y =5—y . Torma ero perenueM ssisercs

byHKIHSA
a) y=e*—5 0) y=e*+5
B) v=¢e"—5 r)y y=e+5

Bananne 8. Pemennem mubdepennmanpHoro ypasuerus F(X,V,VY', ...,y ) =0 HassBacrcs
2aJaHUC o. p yp Y,y y

BCsiKass (QyHKIUS Y = @(X), KoTOpas

a) YJIOBJIETBOPSET HAYAIbHBIM YCIOBHUSIM

0) n pa3 nuddepeHnupyema

B) MOHOTOHHA

T') TIpY TIOJICTAHOBKE B YPAaBHCHHE
oOpalnaer ero B BEpHOE PaBEHCTBO

3aganme 9. OG6mmM uHTErpanoM aupdepeHnnanbHoOro ypasaerus F(x,y, Yy, ...,y™) =0

SBIIIETCSl CEeMENCTBO (DYHKIIMI BUAA

a) ¢(x,y,c)=0

0) y=o¢(x,.,C,)

B) ¢)(X1y,C1,C2,...,cn) :O

r) y=¢(X,,C,,Cyp,.0rC,)

3ananme 10. 3amauy Komu st muddepeHipanbHoro ypaBaenus mnepsoro nopsiakay' = f (X, y)

(bOpMYITUPYIOT CIEAYIONINM 00pa3oM

a) HaiiTu pemeHue y = Y(X), Takoe

ut0 Y(Xo) = Yo

0) a) HaiiTu pemienue y = y(X), Takoe

aT0 Y(X,) = T (Xo; Y,)

B) HATHU HHTErpalbHYIO
KPUBYIO,IIPOXOJIAIIYIO depe3 TOUKY (X,; Y,)

') HaliTU CEMENCTBO MHTETPAIbHBIX KPUBBIX
Buaa y = ¢(X,C)
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3aganue 11. YactHoe pemenue ypapaenus Y' — 2y + 2y =€ + XCOSX MMeeT BU.I:

a) y=Ae* +Xcosx+ Xsin x 0) y=Ae* +(Bx+C)cosx+(Dx+ E)sin x

B) y = Axe* + (Bx+C)cosx + (Dx + E)sin x r) y=Ae* +(Bx+C)xcosx+ (Dx+ E)sin x

3ananue 12. Oyuxiun Y, =€ %Y, = €7 c0s2X; Y, = e>* sin 2X 06pasyior GyHIaMeHTAIbHYIO
CHCTEMY pelICHHH ypaBHEHHUS]

a) y"-3y"+4y'+8y=0 0) y"+2y"+10y' =0

B) Y"+7y"+15y' +9y =0 r) y"+6y"+12y' +8y =0

3ananue 13. O6uiee pemenue udpepeHuanbHOro ypasHenus Y = x +2 uMeer BUL

1 4 1 3 Cl 2 l 4 1 3 Cl 2
A Yy=—x+=-x"+—x"+C,x+C 0) y=—x"+=x"+—x"+C,x+C
) y 2 3 2 2 3 ) y 24 6 2 2 3
_ 4 3 2
B) y=x"+x"+Cx*+C,x+C, r) y:ix4+1x3+C
24 3
3apanue 14.  Eciou ¢pynkmus f(X) umeer Bux:
1) f(x)=x; 2) f(x)=x"+1; 3) f(X)=e",

TO YaCTHOE PEeIICHUE y HEOJHOPOAHOTO UG PEpeHIINATHLHOTO YpaBHEHUS

y” + 2y’ +Yy= f (X) CIIEAYET UCKATh B BUJIE
a) y=Ax?*+Bx+C 6) y= Ax%e™"
B) y=Ax+B r)y=Ae
3aganue 15. opsizok auddepenimansaoro ypapuenns Y — Y'tgX = COSX MOXHO MOHH3UTH
3aMEHOU
a) ¥ =2(x) 0) y'=1(y)
p) ¥' =2(y) r) Y =2(x)

3ananue 16. Ecnu y(X) - peuieHue ypaBHEHUS y' = Y , yaoBueTBopsitoiee ycinosuwo Y(1) =1,
b

torna Y(2) paBHO ...
3ananme 17. YactHoe pemenne qudepeHnaib-Horo ypaBHeH!s  Y'tgX = y  TIpy Ha4aJlbHOM

YCIIOBUHT y(%) =1 umeer BHUI

a) Y =CO0SX 6) Y = oOsX

B) Y =SIn X ) y:esinx

Kpurtepuu ouenku tecra:

1. Kaxnoe 3amanue Tecta oneHuBaeTcd B 1 Gas.
2. HWrtorosas olieHKa 3a BECh TECT COOTBETCTBYET MPOIECHTY MPABUIIBHBIX OTBETOB IO OTHOIICHHIO
K 00IIIeMy YHCITY BCEX BOMPOCOB B TECTE.
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3. OL[GHKa 3a TECT CUHUTACTCA HOHO)KHTCHBHOﬁ, €CJIM CTYACHT OTBCTHUJI IPABUJIBHO HC MCHEC, UEM
Ha 60% BOIPOCOB TecTa.

YpoBHu chopmupoBanHocTi komnerenunu /7K-1 B pamkax THCHUTIMHBI:

YpoBHHU chopMHUPOBAHHOCTH

KOMIIETEHIM U OcHoOBHbBIE IPU3HAKH YPOBHS
I1K-1

[Ipu BeINONIHEHUM 3aaHUN BCeX (OPM KOHTPOJIS CTYICHT
JNEMOHCTPUPYET 3HAHUE OCHOBHBIX IOHATHM U METOJOB
TEOPUH OOBIKHOBEHHBIX AU(p(EepeHLnaIbHBIX YpaBHEHUN
U YPaBHEHUH C YaCTHBIMU ITPOU3BOJHBIMH,

YMeHue HAXOIUTh OOIIee M YaCTHOE pelleHUe
Qg QepeHnaIbHOr0 ypaBHEHUS,

61a0eHue OTIECIbHBIMU IIPUEMaMU  PELICHUS
MPAaKTHYECKUX 337a4 C TOMOIIBI0  OOBIKHOBEHHBIX
nuddepeHMaIbHbIX  YPaBHEHUH, CHCTEM  JIMHEHHBIX
midQepeHaIbHbBIX ~ YpaBHEHUH W ypaBHEHUH ¢
YaCTHBIMH IIPOU3BOAHBIMHU.

ITo uToram GayIbHO-PEUTUHIOBON CHCTEMBI CyMMa
pEeUTHHIOBBIX OalioB cTyAeHTa cocrasiser or 60 no 74
6au10B

IHoporoswIiii

[Tpu BbINONHEHUHU 3afaHUN BceX (OpPM KOHTPOJIS
CTYAEHT JAEMOHCTPUPYET 3HAHUe DPA3INYHBIX METOIOB
pewenust udepeHuaIbHbIX ypaBHEHUH,

YMeHue TPUMEHATb TEOpUI0 Uil  PELICHUS
MPAKTUYECKHX 3a/1a4 CPETHEr0 YPOBHS CIOXKHOCTH,

61adenue TIpUEeMaMH  PEUICHMs] IPAKTHYECKUX
3aa4 C IMOMOIIBI0O OOBIKHOBEHHBIX IU(epeHIINaTIbHBIX
YpaBHEHMH, CHCTEM JIMHEHHBIX JuddepeHraibHbIX
YpaBHEHMI U YpaBHEHHH ¢ YaCTHBIMH ITPOU3BOTHBIMH.

ITo uToram GayIbHO-PEUTUHIOBON CHCTEMBI CYyMMa
PEUTHHTOBBIX OalIOB CTyZEHTa cocTaBisieT oT 74 no 86
0aJIoB.

Bba3oBrIii

[Tpy BbIMONHEHMHU 3afaHUN BceX (GOpPM KOHTPOJIS
CTYyZIEHT JEMOHCTPUPYET 3HAHUE DPA3INYHBIX METO/I0B
pereHus TuQepeHIraIbHbIX YpaBHEHHUH,
MPUMEHSIOIINXCS UTsI KOHCTPYMPOBAHUS U MCCIICIOBAHUS
MaTeMaTHYeCKUX MOJIENEH,

YMeHue TIPUMEHSTh TEOPHIO JUIA PEHICHUs 3a/1ad
YPOBHS MaTeMaTH4eCKO (pU3HKH,

61a0eHue HABBIKAMH PEIICHUS TPAKTHYECKUX
3aa4 C IMOMOIIBIO OOBIKHOBEHHBIX IU(epeHIINaTIbHBIX
YpaBHEHHWH, CHCTEM JIMHEHHBIX U depeHITHATEHBIX
YpaBHEHMI U YpaBHEHHH ¢ YaCTHBIMH IIPOU3BOTHBIMH.

[To uToram GayIbHO-PEUTUHIOBON CHCTEMBI CyMMa
PEUTHHTOBBIX OaIOB cTyaeHTa coctaniser ot 87 mo 100
0aJIoB.

IToBbIIIEHHBII

MeToanyeckue MaTepuaJibl, oNpeaesiiouye NpoueAypbl O eHMBAHUSA
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[lenpr0 MPOMEKYTOUHOM aTTECTALMU MO JAHHOM AUCUUIUIMHE SBIAETCS OLEHKA YPOBHS
c(hOpMUPOBAHHOCTH KOMIICTCHIIMI B PE3yJIbTaTe YCBOCHHWS 3HAHUH, NPUOOPETCHHS YMCHHH,
HAaBBIKOB U ONBITA JIEATEILHOCTH B PaMKaX OCBOCHUS JUCIUILUIMHBI (MOJIYJIS).

[Iponiemypa olieHMBaHUS OXBATHIBACT OOYUYAOIIUXCS, OCBAWBABIIMX TUCIUILIMHY (MOIYJIb)
[Ipouienypa olieHMBaHUSI MPOBOAMUTCS MO OKOHYAHWU OCBOCHHUS NUCHMILUIMHBL (MOay:ssi). OueHka
ypoBHs CHOPMHPOBAHHOCTH KOMIETCHIIMH Ha JTamax WX (QopMUpOBaHUS ONpeAeseTcs Ha
OCHOBaHUHU C€O0OECeOBaHMS, BKIIOYAIOIIUX TEOPETHUYECKHUE BOIPOCH WIHM 33JaHHS, B KOTOPBIX
oOydJaromeMycsi MpeiaraloT  OCMBICIIUTh  PEAbHYI0  MPOQECCHOHAITBHO-OPUEHTUPOBAHHYIO
CUTyaIlMl0, HEOOXOMUMYIO [UIsl peIICHHs] JaHHOW MpoOJeMbl; TPH OSTOM AaAKTYATH3UPYETCS
OTIPENICTICHHBIN KOMIUICKC 3HAHWH, HEOOXOMMMBIH Ui pa3pelieHus JaHHOW IPOOJIEMBI.
OrneHuBaHuE OTBETOB O0YYAIOMIMXCS TPOBOAUTCS B COOTBETCTBUU C MPUBEICHHBIMU KPUTCPHUSIMHU.

Ha ocHoBanuum OTBETOB (OTBETOB Ha TECT, BBITOJHEHHE IPAKTUKO-OPUEHTHPOBAHHOTO
3a/1aHusl) OIICHUBAETCS YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETSHIIMI HA 3Tanax ux (popmMupoBaHUs B
paMKax JIUCHUIUIMHBI (MOIYJs), a TaKXe YpOBEHb 3HAHWKA, YMEHUH, HAaBBIKOB W OIIBITA
JIeATETLHOCTH, MO PE3yJIbTaTaM BBICTABIISICTCS OICHKA. Pe3ynpTaThl MpoBeAeHUs MPOIEAYPHl B
YCTaHOBJICHHOM IOPSJIKE MPOCTABISAIOTCA MPENOIaBaTeIeM B 3a4ETHBIE KHIDKKH OOYYaroIIUXCs U
ANEKTPOHHBIE BeIOMOCTH. 110 pe3ynpraram npoBeneHus: Npoueaypbl OUEHUBAHUS MPENOIaBaTEIEM
JiefaeTcsi BBIBOJ O Pe3yJIbTaTax MPOMEKYTOUHOM aTTECTalluy MO IUCLUILIMHE.

[Ipouenypa oueHuBaHHS (3a4€Thl) COOTBETCTBYET JEHCTBYIOIIMM B BYy3€ TEKYIIUM

ITOJIOKCHHUAM, BKIIIO4Yas Ilonoxenue o peﬁTHHFOBOfI CUCTEMC TCKYLICTO KOHTPOJIA YCIICBACMOCTHU U
HpOMG)KyTO‘IHOﬁ arTeCTaluu CTYACHTOB.
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