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1. IEJIb ¥ 3AJJAYM JUCIUTIIVHBI

Ilenvto nucUUIUIMHBL SBJISETCS - (OPMUPOBAHUE CHCTEMAaTU3UPOBAHHBIX 3HAHHUM B 00JacCTH
MaTEeMaTHYECKOTO MOJECIMPOBAHMS MPAKTUYECKUX 33aJad M MX pEIIeHHEe Ha OCHOBE KJIACCUYECKHUX
METOJIOB M TMpUeMOB pemieHus aud@epeHualIbHbIX YpaBHEHUW W ypaBHEHUH B YaCTHBIX
MIPOU3BO/IHBIX.

3aoauu NYCUUNIINHEL:

- chopMupoBaTh mpeAcTaBICHUS 00 OCHOBHBIX THUNAX JU(QepeHINATbHBIX YpaBHEHHIA
(ypaBHEeHHSI C pa3leisIOUIMMUICS TEepEeMEHHBIMU, OJHOPOAHBIE Au(depeHlrnaIbHble ypaBHEHHUS,
nuHeWHble  audQepeHIaabHble  ypaBHEHHs  I[EPBOIO  TOPSAJKA, YPaBHEHUS B TOJHBIX
muddepeHnnanax, HWHTETPUPYIOIIMA MHOXKHUTENIb, JIMHEHHBIE YpPAaBHEHUU C  TOCTOSHHBIMH
KO3 (HUIIMEHTAMH) U METOJIaX UX PEIICHHUS,

- Hay4uTh IPUMEHATH JU(depeHnaIbHble ypaBHEHUS K PEIICHUIO PA3IMYHBIX 33/1a4.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OITIOII

Hucipmuimaa — «/luddepeHnuanbiple  YpaBHEHUS» OTHOCHTCS K  00S3aTeNbHOM — 4acTh
npodeccronanbroro mukia (b1.0.05.06).

JIyisi OCBOCHWUSI UCHHUIUIAHBI CTYICHTHI MCIIOIb3YIOT 3HAHMS, YMEHUS M BHUIBI JCSTEIBHOCTH,
cOpMUPOBAHHBIE B TIPOIECCE OCBOCHHS CTYACHTAMH IUCIUIUIMH B 00JacTH MaTEeMaTHYEeCKOTO
aHanu3a W Teopud (GYHKIHUI JelCTBUTENbHON mepemenHo. JlucnmmimHa «/uddepeHunanbHbie
YpPaBHCHU ABJIACTCA OCHOBOM AJI U3YYCHUA AUCHUILINHBL «YucieHurie MCTOABI».

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIINHBI
[Iponiecc n3yueHust TUCIMIUIMHBI HANIPaBJIeH Ha (OPMUPOBAHUE CIECTYIONINX KOMNEMeHYUIL:

- CriocoOeH MpOeKTHPOBATh U PEaTM30BBIBATH MPOTPaMMy OCHOBHOTO M CPETHETO OOIIETO
o0pa3oBaHus B peaAMeTHOM obact Marematuka (TTK-1).

B pesynbpraTe M3y4deHMs IUCLUUIUIMHBI CTYAECHT JOJDKEH:
3HaTh:
ITK-1.1 - OCHOBBI IPOEKTUPOBAHMS U PEANHU3ALUHU TPOTPAMMBbl OCHOBHOTO U CPEHETO O0IIEero
oOpa3oBaHus B IpeAMETHOM obnactu Maremaruka (3);

Ymersn:

I1K-1.2 - npoeKkTupoBaTh U MPOBOIUTH YUEOHbIEC 3aHATHUS 110 MATEMAaTHKE, B TOM YHUCIIE HCIIOJIB30BaTh
METO/]Ibl U CPEJICTBA MEIarOrn4ecKoro MOHUTOPUHTA, MO3BOJISIOIIUE OLEHUTh CTEIIEHb
c(OPMHUPOBAHHOCTH Y O0YYAIOLINXCSl KaUeCTB, HEOOXOUMBIX JJIs lalbHEHIIEero o0y4eHus u
passurus (Y);

Baaners:
[1K-1.3 - MeTo1aMu, IpreMaMu U crioco0aMu IPOEKTUPOBAHUS U PeaTU3allii IPOrpaMMbl OCHOBHOTO
Y CpeHero o0Iero oopa3oBaHus B IpeAMETHOM obactu Matematuka (B).



4. OFbEM JIUCHUILIMHBI Y BUJIbI YYEBHOM PABOTHI

OO0 00bEM QUCLHUILUINHEI — 3 3aY€THBIE €IUHULIEL.

Bun yae6HO# paboThI Bcero Cemectp
4acoB 5

AyIuTOpHBIE 3aHATHS (BCEro) 40 40
B Tom unciie:
Jlextu (JI) 14 14
ITpaxtuueckue 3ansatus (I113) 26 26
Cemunapsl (C) - -
Jlaboparopusie pabots (JIP) - -
Koncynbranuu - -
CamocrosiTeibHas padoTa (Bcero) 68 68
B tom unciie:
Brimomnenue 113 10 10
[ToaroToBka K KOHTPOJIBHBIM paboTaM 18 18
IToaroToBka K JIGKITMOHHBIM U IMTPAKTUYECKUM 3aHATHSIM 20 20
Pedepar no moymro NeS5 20 20
Buj mpoMeXyTO4HOI aTTecTaliuu:  3a4er 3a4er 3ayer
OO01mas Tpy10eMKOCTh 9Jachl 108 108

3a4ETHBIC €IUHUIIBI 3 3

5. COAEP)KAHUE JUCHUIIJIMHBbI
5.1. Coaep:xanue pa3iejoB IHCHUILINHBI

Ne HaumenoBanue Copepxanue pazzena
1/ paszaena AUCITUTUIHHBI
JIEKIIUHU
Ocnoeuvie  nouwsmus | 1. 3anaum, mnpuBojasiiMe K MOHATHIO AuddepeHIuanbHOro
meopuu 00bIKHOBeHHbIX | ypaBHEHHs. OCHOBHBIC TIOHSITHSL.
ougpepenyuanbHvix Huddepennmanbapie ypaBHEHHS TIEPBOTO MOPSIKA KaK MOJIE
VpasHeHul HanpasneHuit. 3agaua Komu. Teopema cyiecTBOBaHUS U
eIMHCTBEHHOCTH PEIICHHUS] YPABHEHUS TIEPBOTO MOPSIIKA.

IIpocmetiwue 2. OCHOBHBIE METOBI HHTETPUPOBAHUS AU PepeHIInaTbHBIX
ouggepenyuanvHvle ypaBHEHUH MEPBOTO MOPsIKa (YpaBHEHUS C Pa3aeISIIOITUMUCS

YpaeHeHus u
MemMoOblL UX peuteHus

NEPEMEHHBIMH, YPaBHEHUS OJTHOPOJHBIE OTHOCUTEIBHO
MIEPEMEHHBIX, ypaBHEHUS B MOJIHBIX AuddepeHuanax, TuHeiHbIe
muddepennmanbable ypaBHeHUs ). Ocoboe pereHue
muddepeHManbHOrO ypaBHeHus. Y paBHeHus Jlarpanxka u Knepo.
Juddepennmanbable ypaBHEHHs BHICIIUX MOPSAAKOB. OCHOBHBIE
IMMOHATHA U OIIPCACICHUA. TeopeMa CymI€CTBOBaHUA U
eIMHCTBEHHOCTH pelieHus auddepeHnaibHoro ypaBHeHus N -ro
MOpSI/IKA.

Juddepennunanbable ypaBHEHHS, JONYCKAIOIINE TOHWKEHHUE
MOpSI/IKA.

Jluneunvie
oughgepenyuanvHvle
ypasHeHus N - 20
NOPAOKA U UX CUCHEMbL

3. Jluneitnble nuddepeHnaIbHbIE YpaBHEHUS N -TO TMOpSAIKA.
Teopema CyIIECTBOBAaHUS W  E€IUHCTBEHHOCTH PEILICHHS.
JIuHelHBI omepatop M €ro CBOMCTBA. TeopeMbl O pelIeHUsax
JMHENHOIO OTHOPOAHOTO YPaBHEHHUS, CIEACTBHE.

Jlunelinast 3aBUCMMOCTb (yHKIMHA, BpoHCKMaH W ycioBue




nuHeWHo! HezaBucuMocTu pernenuit JIIY. Heobxonumoe ycinoBue
JUHEHWHOHN 3aBUCUMOCTH (PYHKITUH, CIIEJCTBUE U3 HETO. Teopema o
nuHelHo He3zaBucuMbIX pemeHusx JIOAY. Teopema 00 obmem
pelleHud  JHMHEWHOTO  OJHOPOAHOTrO  Au(depeHInaIbHOro
ypaBHeHus. CreacTaue.

Jlunetinbie ogHOpoaHbie JIY ¢ mMOCTOSHHBIMU KO3 duImeHTaMu

(ompeneneHue, ONPENEICHUE YAcCTHOIO pELIEHMs, CTPYKTypa
obmero pemeHus JUHEHHOTO omHOpoaHoro JIY  BTOporo
MOPSI/IKA).

Heonnopomnsie JIIY, crpykTypa oOmero pemenus. YacTtHoe
pelIeHue ypaBHECHUS L[y] =f,(X)+ f,(x), cunencrue. IToxdop
gacTHbIX pemenuit JIHY ¢ mocrosHabMEU KOdDuIMEeHTaMu 1 CO
CIIELIMATIbHOM MTPABOM YaCThIO.

Meto/ Bapualivy IpOU3BOIbHBIX MTOCTOSHHBIX.

[Tpumenenue JIIY K U3y4eHHIO KOJIEOATENbHBIX SBJICHUN
(cBOOOIHBIE U BBIHYK/ICHHbIE KOJICOAHUS, PE30HAHC.)

Jlunelinpie cuctemsl auddepeHInaNbHbIX YPaBHEHUH.

Ypasnenus c

4. uddepeHuunanbHble YpaBHEHHUS ¢ YACTHBIMU MPOU3BOJAHBIMU:

YacmHvIMU OCHOBHBIC TOHATHS W OIpEIeNeHUs. 3aJadud Ha COCTaBIICHHE
NpPOU3BOOHBIMU muddepeHIMaNbHbIX ypaBHEHUN C YacTHBIMHU MPOW3BOJHBIMH.
CymectBoBanue U €IMHCTBEHHOCTD perteHus
muddepeHIMaNTbHOTO ypaBHEHUS! C YaCTHBIMU IPOU3BOJIHBIMU
MEPBOTO MOPSIKA.
3amaun, npuBopsamue K auddepeHIHanbHbBIM ypaBHEHUSIM C
YaCTHBIMH TPOM3BOJHBIMH BTOPOTO MOPSAKA. DJUIMNTHYECKUH,
TUNepOOINYECKHid U Tapaboaudeckuil TuI. Y paBHeHHE KoJeOaHun
ctpynbl. opmyna [lanambepa. Meton Oypee.
VYpaBHEHHE  TEIUIONPOBOAHOCTH  (MOHATME O  3ajayax,
NPUBOJISAIINX K 9TOMY YPaBHEHHUIO, © METOAX €T0 PEUICHHUS).
Hcmopus 5. BosHukHOBeHHe Teopuu AU epeHInaIbHBIX ypaBHEHUH B
B03HUKHOBEHUS U XVII — XVIII BB. u ee nanbheimee pazsutue B XIX — XX BB.
passumus meopuu PazButue teopun auddepeHIuaNbHBIX YpaBHEHUH B Hallei
ougpepernyuanbHvix ctpane.  CoBpeMEHHBIE  HAMNpPABJICHHUS  PA3BUTUS  TEOPHUH
ypasHeHui T depeHIMaIbHbIX YpaBHEHUH.
INPAKTUYECKHE 3AHATHUSA
Ocnosnvlie  nonamus | 1. IloBropeHne TeXHUKHU U (HepeHINpOBaHUS HHTETPUPOBAHUSL.
meopuu 00bIKHOBeHHbIX | 3a/laui, TIPUBOJIAIINE K TIOHATHAM TU(PepeHIIHaTHLHOTO
oughghepernyuanvhvix YPaBHEHHSI.
VpasHeHut
IIpocmetiwue 2. [luddepeHnuaibHOro ypaBHEHUs C pa3AessioUMUCs
ouggepernyuanvHvle nepemMeHHbIMU. O THOPOTHBIE YPAaBHECHHSI.

VpasHeHus u
MemoOobl UX peuteHusl

3. JIuneitnble muddepeHanbHble YpaBHEHUS IEPBOro NOpsiAKa.
YpaBHeHus bepHyuim.

4. Muddepenunanbrble ypaBHEHUS B TIOJIHBIX AU depeHnnanax.
HuddepennnanbHble ypaBHEHUS BBICIINUX MOPSIIKOB,
JIOITYCKAFOTIINE TTOHKEHHUE TOPSIIKA.




3 Jlunetinvle
oughgepernyuanvHvle
ypasHeHus N - 20
NOpsIOKA U UX CUCHEMbL

5. Jluneiinpie nuddepeHmanbHble YpaBHEHUS N-TO TOpsaKa
(omHOpONHBIE, HEOJJHOPOHBIE; JUHENHO-3aBUCUMas] u
HE3aBUCHMas cucTeMa (QYHKIMH, OIpenenuTesns BpoHckoro;
dyHoaMeHTallbHas CHUCTEMa peLIeHHWH; CTpyKTypa oOImiero
pelieHus).

6. Jluneitnbie oqHOpOAHBIE MU PEepeHINATBHBIE YPAaBHEHHS
BTOPOTO MOPSIIKA C TOCTOSHHBIMU K03 (UITMEHTaMH.

7. JIuneitnple HeoqHOPOAHbBIE TU(GEpEeHIATbHBIE YPAaBHEHUS
BTOPOTO MOPS/IKA C TIOCTOSHHBIMU KO3 (UIIMEHTAMH U CO
CIIEHUAJILHOM IPABOM YacCThIO.

8-9. Jluneitapie nudpepeHmanbHpe YpaBHEHHSI ¢ TOCTOSHHBIMH
koadunmentamu 3, 4, 5 mopsaka.

10-11. Cucremsl quddhepeHnnaabHbIX YpaBHEHUH.

4 Jughgpepenyuanvhoie
VpaeHenus ¢

YaACMHbIMU
NpOU3B0OHBIMU.

12.OcHOBHBIC TOHSTHSI.
YpaBHeHue temionposogHoctu. Meron @ypse.

5.2. Pa3nesbl JUCHUIIJIMH U BUABI 3aHATHI

No HaumenoBanue paznena Jlexu. | IIpakr. CPC B Tom uucie B Bcero
/1 JVCIIATUTHHEI 3aH. UHTEePAKTUBHOI
dopme (uac)

1 OCHOBHBIE TTOHATHSI TEOPUH 2 4 20 2 4. 26
OOBIKHOBEHHBIX WuTepakTuBHAS
muddepeHIHaATbHBIX JIEKIUSA
YpaBHEHUN

2 IIpocreimue 2 4 12 2. 18
g depeHnaIbHbIe WNHTepakTuBHAs
ypaBHEHUS U JEKIHS
METOJIBI HX PEIICHUS

3 JIuneiinpie 2 6 12 2y 20
Auddepernman:Hpe Pabora B ManbIx
ypaBHEHHMS N - TO

rpyrmmax
MOPSIIKA U MIX CHCTEMBI

4 VYpaBHEHHUSI C YACTHBIMU 4 6 12 24 22
MIPOU3BOTHBIMU Pabora B ManbIx

rpynmax

5) HcTopust BO3HUKHOBEHUS U 4 6 12 - 22
pa3BUTHS TEOPHH
g depeHInaIbHbIX
ypaBHEHUH
BCEIO: 14 26 68 8 108

B TOM 4mciIe, HCI0/Ib30BAHUE HHTEPAKTHBHBIX (hOpM, JIeKI] MPAKT.

TEXHOJIOT Uil 4 4

6. JABOPATOPHBIN IIPAKTUKYM

He npenycmotpen

7. HIPUMEPHASA TEMATHUKA KYPCOBBIX PABOT (ITPOEKTOB)

He npenycmotpen

6




8. VUEBHO-METOIAYECKOE 1 HHOOPMALIMOHHOE OBECITEYEHUE
JTACIHATITAHBI

a) OCHOBHAs JIUTepaTypa

1. Pomanxo, B. K. Kypc muddepeHnnanbHbIX ypaBHEHUW W BapHAIMOHHOTO HCYHCICHHS
[Tekct]: yueObnoe mocodue asns By3oB / B. K. Pomanko. - 2-e uzn. - M. : JlaGopatopus ba3oBbix
3uanuii, 2016. - 344 c.

2. Pomanko, B. K. COopHuk 3amady mo auddepeHraIbHbIM YpaBHEHUSIM U BapUallHIOHHOMY
ucuucinenuto [Tekcr]: yue6Hoe mocobuwe / Ilom pen. B. K. Pomanko. - 2-e usm. - M.:
JIaGoparopus bazoBsix 3nanuii, 2016. - 256 c.

3. Vwaxos, B. K. Marematuka. OcHOBBI Teopuu AudepeHInaTbHBIX YpaBHEHUN : ydeOHOe
nocobue / B. K. YmakoB. — Mocksa : M3nparensckuit lom MUCuC, 2018. — 102 ¢. — ISBN
978-5-906953-05-6. — TekcT : 2yeKTpoHHBIN // DnekTpoHHO-OuOIMoTeuHass cucrema IPR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/78547.html

0) 10MOJTHUTEILHAS JIUTepaTypa

1. Jemuoosuu, b.I1. [uddepennmansusie ypaBHeHHS [Tekct]: yueOHOEe mocoOue/
B.I1.lemunosuy, B.I1. Monenos. — 2-e uzn. Mcnp. — CII6.: Jlans, 2006. - 288 c.

2. Camoitinenko, A.M. uddepenunanbupie ypaBHEeHUS: TpakTudeckuil kype [Tekct]: yuebHoe
nocobue / A.M.Camoiinenko, C.A. Kpusomes, H.A.Ilepectiok. — 3-e u3a., nepepad. — M.:
Bricmiag mikosna, 2006.

3. Onvceonvy, JI. 3. OObikHOBEHHBbIE Au(depeHnranbable ypaBHeHus [TekcT]: yueOHuK ams
By30B / JI. D. Dnbcroneu. — CI16.: Jlans, 2002. - 224 c.

B) MporpamMMHoe ofecrevyeHue:

1. Pabora Ha KOMNBIOTEpE MPOBOJUTCS C HCIIOJB30BAaHHEM JIMIICH3MOHHBIX BEPCHI
onepauonHoii cucremsl Microsoft Windows XP Prof.

2. ns pa®oTel B OMOIMOTEKE HCIIONB3YETCS OOIIEeBY30BCKOE JHUIEH3MOHHOE MPOTPaMMHOE
obecnieuenue «Mpbuc-64», B cocraBe kotoporo BxogaT APM «Karanoruzarop», APM «Huratensy,
APM «Anamunuctpatop», APM «Kommutekratop», Web-HUp6uc (CZ39.50)

3. JIunensuonnas nporpamma AVII (IlaxTel) — KoMIIEKC «JIEKTPOHHbBIE BEAOMOCTH

r) 0a3bl JaHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE M IOMCKOBbIE CHCTEMbI:
1. HanmonanesHbIi udpoBoii pecype PykonT. Pexum noctyna [http://www.rucont.ru/].
2. YauBepcuTeTckas 6ubnuorteka on-naH. Pexxum mpocryna [http://www.biblioclub.ru/]. 6) uatepuer-

pecypcsl 1. http://www.4p.ru 2. http://marketing.com.ru

n) Ilepeyennb yueOHO-MeTOAUYECKOT0 O0ecTiedeHHs ISl CAMOCTOSITEILHOI padoThI
00y4aoIMXCH M0 JUCUMUILIINHE:

1. Opranuzanusi caMOCTOSTEIbHOM pabOThI CTYIEHTOB B YUPEKIEHUH BhICIIEro oopazoBanus [Tekcr]:

metoanueckue pekomenaanuu / Coct.E.b. Manysuna, E.O. Hopuna; Antaiickas roc. Akagemusi oop-s
nM. B.M. lllykmnna. — buiick: @I'BOY BIIO «AT'AO», 2014. — 84 c.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIVINHBI

HauMeHoBaHue NOMEIICHUH ISl TPOBEICHHS BCEX BUJIOB Y4EOHOU SSITENILHOCTH, IPETYCMOTPEHHOM | Anpec (MECTONOJIOKEHHUE) I
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http://www.iprbookshop.ru/78547.html

y4eOHBIM IJIAHOM, B TOM YKCIIE TOMELICHHS [UIsl CAMOCTOSITENBHOM paboThl, C yKa3aHUEM IIepeUHsI
OCHOBHOTO 000PYIOBaH¥sI, Y4eOHO-HATIISITHBIX TIOCOOHH U UCIIOIB3YEMOTO TIPOTPAMMHOTO
obecrieyeHust

TOMEIIEHHIT I IPOBEICHUS
BCEX BHJOB y4eOHOU
JIeATETbHOCTH MPELYCMOTPEHHOI
y4eOHBIM IIAaHOM (B Cllydae
peanu3anuy 00pa3oBaTeIbHON
IPOrpaMMBI B CETEBOIT hopme
JIONOJTHUTEIIBHO YKa3bIBACTCS
HaUMEHOBaHUE OpTaHU3aLUH, C
KOTOPOH 3aKJIFOYEH JIOrOBOP)

Ayn. 106 YueOHast pusrdeckas 1abopaTopust

VYueOHast ayiuTOpust 1J1sl IPOBEACHHS 3aHATHHI JICKIIMOHHOTO THIIA, 3aHATHH CEMUHAPCKOTO THIIA,
KypCOBOI'O HPOSKTHPOBAHHMS (BBIMOIHEHHSI KYPCOBBIX paboT), TPYHIIOBBIX H HHAUBUIYaTIbHBIX
KOHCYJIbTAIMH, TEKYILEro KOHTPOJIS U IPOMEXYTOYHOH aTTecTaluu

Crienpanu3upoBanHas MeOesb. TeXHUYeCKHe CpeicTBa 00yYEHHS: KOMIIBIOTEPBI, 000PYIOBaHHS IS
(hU3MKH, HATMYKE NOAKITIOUCHHS K ceTH MHTepHeT.

Microsoft WindowsXP Ne iuuensun 44039700, Microsoft Office - 2010 Ne imuensuu 49379849
Iepeuens nuyen3uoHHO20 NPoepamMmnozo obecneyenus. Pexguzumol noomsepoicoaroueco 00OKymeHma
Kouncynomanm Ilnioc [Joecoeop Ne26 om 30.12.20222 OO0 «FOpromny»

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

Borland Developer Studio 2006 Professional AcademicEdition SKU: BDB0006WW1518A
Borland Developer Studio 2006 Professional AcademicEdition (cemegan ¢epcusa Kusas
mamemamuxa 5.0

JKueas ¢uzuka

Jlozo Mupwi: Beposimnocmu

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

JKueas cmamucmuxa SKU: BDB0O006WWXX004, 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 Kacnepcrozo Cybnruyensuonnuiii 0ocoéop CL[-000013800om 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

CIIO no TMIEH3MOHHBIM COIJIallIeHUSIM B CBOOOTHOM
pacnpocTpaHeHHH, B TOM YHcCJIe 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 uwiu 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— pexakrop TectoB, LibreOffice

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

Ayn. 126 YueOnast huznueckas 1abopaTopus

VuebHast ayUTOPHS TS IPOBENCHHS 3aHSTHIA JEKIIMOHHOTO THIIA, 3aHATHII CEMHHAPCKOTO THUIIa,
KypCOBOT'O IPOSKTHPOBAHMS (BBIITOIHEHHS KYPCOBEIX padoT), TPYHIIOBBIX M HHIUBUTYaIbHBIX
KOHCYJIbTAIHi, TEKYIIET0 KOHTPOIIS U IPOMEKYTOUHON aTTeCcTaIliu

CrenmanusupoBanHas Meoesb. TeXHUYecKue cpeicTBa 00yUYEHHs: CTAIlMOHAPHBII KOMIBIOTED,
MIKOJIBHOE (hH3HIecKoe 000pyI0BaHNe, HaJMIHe TOIKIIOYEeHHs K ceTH MHTepHeT.

Ilepeuens nuyen3uonHo2o0 npospammno2o obecneyenus. Pexeusumor noomeepoicoaioujeco doKymenma
Microsoft WindowsXP Ne nuuensun 44039700, Microsoft Office - 2010 Ne muensuu 49379849
Anumusupyc Kacnepcrozo Cybauyensuonnuiii 0ocoéop CL[-000013800m 01.03.2023 Jluyenzus Ne
26FE-230306-093724-9-35565(370)

CITO 1o TUIEeH3HOHHBIM COTJIAIIEHUSIM B CBOOOTHOM
pacnpocTpaHeHUH, B TOM YHCJIE M0

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 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 nau anaior)
Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert, MyTestX,
Notepad++, Pascal ABC, [deusep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— penakrop Tectos, LibreOffice

Poccuiickas ®eneparus, 659300
r. buiick, yn. CoBetckas, 9,
y4eOHsIi Kopiyc 3

Ayn. 133 KoMmbroTepHsblii Ki1acc

VueOHast ayAUTOPHs Vst IPOBEJICHHS 3aHATUI JIEKIIMOHHOTO THIIA, 3aHATHIH CEMUHAPCKOr0 THIIA,
KyPCOBOTO IIPOSKTHPOBAHHS (BBIIOIHEHUS KYPCOBBIX PaboT), IPYIIIOBBIX U HHIHBHIYaIbHBIX
KOHCYJIbTAIH, TEKYIIEr0 KOHTPOJISI X IPOMEKYTOYHOI aTTeCTAlUN

CrenpnanusupoBanHas Mebenb. TeXHHUeCKe CPeACTBa OOYUEHHUSI: KOMITBIOTEPHI, HOYTOYKH, HAIHYINE
MOJKIIFOYEHUS K ceTi HTepHeT.

Tepeuens nuyeH3uoHHO20 NPOSPAMmHO20 obecneyenus. Pexgusumel noomeepcoaroujeco OOKyMeHma
OC Windows 10 PRO, Microsoft Windows 10 Home Kontpaxrt 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 d0z060p na ucnoviosanue
npozpammnozo obecnevenus om 26.02.2021..

Movavi Photo Editor 6 JTuyensuonnusiii 002060p na ucnonvzosanue npozpammHozo
obecneuenusn om 26.02.20212

Poccuiickas ®enepanus, 659300
r. buiick, yn. CoBerckas, 9,
yueOHbIi Kopmyc 3




Anmusupyc Kacnepcrozo Cybaruyensuonnuiii 0ocoéop CL-000013800m 01.03.2023 Jluyenzus Ne
26FE-230306-093724-9-35565(370)

CYB/ Pen baser Jlannsix Cormamenne Ne 441/11-21V ot 30.11.21r. OOO «Pex Codr»

AKT npuema nepenayu npas 06.12.2021r.

Cornamenne o koHduaeHuuaapHocT Ned40/11-21K

Iporpammusrii npoaykt TEMBA®ENC Cornamrenne Ne 441/11-21V ot 30.11.21r. 000 «Pex
Codr»

AKT mpueMa nepegauu mpas 25.02.2022r.

Cornaienue o KoHduaeHuuaapHocT Ned40/11-21K

CIIO 1o UL EH3MOHHBIM COrJALICHUAM B CBOOOIHOM
pacnpocTpaHeHHH, 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 uwiu 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— pegakrop tecroB, LibreOffice

Ayn. 213

VYueOHast ayqUTOPHS JUTS IPOBEICHHS 3aHATHH JEKIIMOHHOTO THIIA, 3aHATHII CEMHHAPCKOTO THIIA,
KyPCOBOT'O IIPOEKTHPOBAHHS (BBIIOJIHEHUS KYPCOBBIX PaboT), IPYIIIOBBIX U HHIMBHIYaIbHBIX
KOHCYJIbTAIHi, TEKYILEr0 KOHTPOJIS X IPOMEXKYTOYHOI aTTeCTalun

CrenpanusupoBanHas Mebenb. TexHnueckue cpeacTa o0ydeHHs: HATMINe TTOJKIIFOYEHHS K CeTH
WHtepHer, nepeHocHoe 000py10BaHKE

Poccuiickas ®eneparms, 659300
r. buiick, yn. CoBerckas, 9,
yueOHblii Kopryc 3

Ayn. 214

VYueOHast ayJUTOPHS JUTS IPOBENCHHS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHII CEMHHAPCKOT'0 THUIIA,
KypCOBOT'O IPOEKTHPOBAHMUS (BBIIOIHEHHS KYPCOBBIX paboT), TPYHIIOBBIX H HHAUBUIYAIbHBIX
KOHCYJbTallMi, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHON aTTecTalliu

CrerpanusupoBanHas Mebenb. TexHnueckue cpeacTBa oOydeHNs: HATHIUe TTOJKIIFOUSHHS K CeTH
WHTtepHer, nepeHocHoe 000py10BaHKE

Poccuiickas ®enepanus, 659300
r. buiick, yn. CoBerckas, 9,
yueOHblii Kopmyc 3

Ayn. 215

VYueOHast ayJUTOPHS JUTS IPOBENCHHS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHII CEMHHAPCKOT'0 THUIIA,
KypCOBOTO IPOEKTHPOBAHMUS (BBIOIHEHUS KYPCOBBIX paboT), TPYHIIOBBIX H HHAUBUIYaIbHBIX
KOHCYJIbTallMi, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHON aTTecTalliu

CrenuansupoBanHast Mebenb. TexHuueckue cpeacTBa o0OydeHHs: IPOSKTOP, HAJIWIHe IOAKIFOYCHUS
K cetu MHTEpHET, epeHocHoe 000py10BaHHE

Poccuiickas ®enepanus, 659300
r. buiick, yn. CoBerckas, 9,
yueOHblii Kopmyc 3

Ayn. 218 KoMnbroTepHslii kilace
VYueOHast ayUTOPHS UTS IPOBENCHHS 3aHATHH JEKI[HOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THIIA,
KypCOBOT'O IPOEKTHPOBAHMUS (BBIOIHEHUS KYPCOBBIX paboT), TPYHIIOBBIX H HHAUBUIYaIbHBIX
KOHCYJIbTallMi, TEKYIIETO KOHTPOJISI U IPOMEXKYTOUHON aTTecTallin
CreranusupoBanHast Mebenb. TexHuueckne cpencTBa 00yueHNs: KOMIBIOTEPHI, 000pyIOBaHHS IS
(hu3KKY, HATMYKE TOAKIIOUeHH K ceTH MHTepHeT.
Microsoft Office 10 PRO OC Microsoft Windows 10 PRO, KountpakTt Ne 19/6 — DA ot
18.11.2019
Kaace VR: Kontpakr Ne 19/2 — DA or 18.11.2019
Anumusupyc Kacnepcrozo Cybauyensuonnuiii 0ocoéop CL-000013800m 01.03.2023 Jluyenzus Ne
26FE-230306-093724-9-35565(370)

Astra Linux Special Edition
LibreOffice (TekcTOBHIi peakTop, TAONHYHBIA pefaKTop, MpOrpaMMa MOTOTOBKH MPE3SHTaIHH,
MeXaHH3M noakmoueHus K BHemHUM CYB/l, BeKTOpHBIH Ipadudeckuii penakTop, penakrop Gpopmyir)
Peoaxmop pacmpoeoii epaguxu
JInuensuounsiii gorosop Ne PbT-14/1617-01-BY3 Ha npenocraBieHue IpaBa HCIOIb30BAHUS
nporpaMmsl it 9BM ot 09.11.2017r.
ITAK NITRINO KonTpakt Nel19/5-2A ot 18.11.2019 (IlocTaBka NporpaMMHO-annapaTHOro
KoMmiLiekca CTyaeHT)
Omnepannonnas cucrema POJ] OC Cornamenne Ne 441/11-21Y ot 30.11.21r. OO0 «Pen
Codpr»
AKT npuema nepeaaun npas 06.12.2021r.

CYB/1 Pen bazwr JIaHHBIX Coraamenne Ne 441/11-21V ot 30.11.21r. 00O «Pen

Codpr»

AKT npuema nepeaaun npas 06.12.2021r.

IIporpaMMHBIHA TPOAYKT TEMBA®ENC Coraamenue Ne 441/11-21Y ot 30.11.21r. 000 «Pen
Codpr»

AKT npuema nepegauu npas 25.02.2022r.

CIIO no MUIEH3MOHHBIM COTJIALICEHUAM B CBOOOJJHOM
pacnpocTpaHeHHH, 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 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, Jleusep, ictnzor, InternetCensor, Non Vigual Desktop Access

Poccuiickas ®enepanus, 659300
r. buiick, yn. CoBerckas, 9,
yueOHblii Kopmyc 3
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(NVDA) Aiipen V2.3— peaaKTop TeCTOB

Ayn. 220

VyeOHast ayAUTOPHs JUIs IPOBEICHUS 3aHATUH JICKIIMOHHOTO THIIA, 3aHATHI CEMUHAPCKOTO THIIA,
KyPCOBOT'O IIPOEKTHPOBAHUs (BBIIIOJIHEHUS KYPCOBBIX PaboT), IPYIIIOBBIX U HHIMBHIYaIbHBIX
KOHCYIbTallli, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHOM aTTecTalin

CreunanusupoBanHas Mebenb. TexHUUECKHe CPEACTBA OOYHEHHUS: IPOCKTOP, HAJNYME TTOAKITIOUCHUS
K cetu MHTepHeT, nepeHocHoe 000py10BaHue

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

Ayn. 222 KoMIBIOTepHBIH K1acce
VYueOHast ayquTOPHS TS IPOBENCHHS 3aHITHI JEKIMOHHOTO THIIA, 3aHATHII CEMHHAPCKOr0 THUIIA,
KYPCOBOT'O ITPOCKTUPOBAHHUS (BBIIIOIHEHUS KYPCOBBIX pabOT), TPYIIIOBBIX M MHIHUBULYaTbHBIX
KOHCYJIbTAIIMH, TEKYLIEr0 KOHTPOJIS U IIPOMEKYTOYHOM aTTeCTAlui
CrenuanusupoBanHast Mebenb. TexHuueckue cpeacTBa 00ydeHHs: KOMIBIOTEPHI, HATHYHE
MOJIKJIFOYEHHS K ceTH VIHTEepHET, IepeHOCHOe 000pyI0BaHHE
Tepeuens nuyeH3UOHH020 NPOSPAMMHO20 0becneyeHus. Pexeuzumol noomsepoicoarue2o OOKyMeHma
Microsoft Office 10 PRO, OC Microsoft Windows 10 PRO, KouTpakrt Ne 19/6 — DA ot
18.11.2019
Kaace VR: Kontpakr Ne 19/2 — DA or 18.11.2019
Anmusupyc Kacnepcrozo Cybaruyensuonnuiii 0ocoéop CL[-00001380om 01.03.2023 Jluyenszus Ne
26FE-230306-093724-9-35565(370)

Astra Linux Special Edition
LibreOffice (TekcTOBBIH penakTop, TaOIUUHbINA PEIAKTOP, IPOrpaMMa MOATOTOBKH MPE3EHTALIHH,
MeXaHu3M nojKiroueHus K BHemHuM CYB/], BekTopHbIi rpadudeckuii penakrop, peraktop Gpopmyn)
Peoaxmop pacmpoeoii epapuru
JIuuensuonusiii gorosop Ne PBT-14/1617-01-BY3 Ha npenocTasieHue npasa UCIOIb30BaHUS
nporpammsl it O9BM ot 09.11.2017r.
18.11.2019 (ITocTaBKa NporpaMMHO-aNNapaTHOro KoMmiuiekca CTyaeHr)
Onepaunonnas cucrema PDJ] OC Cornamenune Ne 441/11-21Y ot 30.11.21r. 00O «Pen
Codpr»
AKT npuema nepeaauu npas 06.12.2021r.
CVYB/] Pen bazwl Jlanubix Corsnamenune Ne 441/11-21Y ot 30.11.21r. OOO «Pex Codr»
AKT npuema nepeaaun npas 06.12.2021r.
TIporpammuerii mpoaykT TEMBA®ENC Cornamenne Ne 441/11-21V ot 30.11.21r. 00O «Pex
Codr»
AKT npuema nepegayu npas 25.02.2022r.

CIIO no MU EeH3NOHHBIM COTJIAIIEHUAM B CBOOOJIHOM
pacnpocTpaHeHHH, B TOM 4YHcJe Mo

GNUGeneralPublicLicense n anaJjioram: 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 mim 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 anasor)
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— penakrop tecroB, LibreOffice

Poccniickas ®enepanus, 659300
r. Buiick, yi. CoBerckas, 9,
y4eOHBIH Kopiryc 3

ITomemenne 1Jisi CAMOCTOATEILHOMH PadoThI

HaumMeHnoBanue nomemieHuit 1uisi MpoBeACHHUs BCEX BUIOB YYEOHOU e TENLHOCTH, IPEyCMOTPEHHOM
Y4eOHBIM IIAHOM, B TOM YHCJIE IOMEIIEHHS UL CAMOCTOSTENIBHOM PabOThl, ¢ YKa3aHHEM MepPEeTHs
OCHOBHOTO 000pY/I0BaHHMsI, y4eOHO-HATIISAHBIX MOCOOUH U MCTIOIB3YEMOTO IPOrPAMMHOTO 00eCTIeUeHHU s

Agnpec (MECTOIOJIOKEHUE)
MTOMEICHHUH JUIS IPOBECHUS

BCEX BUJIOB y4eOHOMH AesITeTbHOCTH
TpeyCMOTPEHHON

y4eOHBIM ITaHOM (B CITydae
peanusauy 00pa3oBaTeIbHON
MPOTrpaMMBbI B ceTeBOU Gopme
JIOTIOJTHUTETFHO YKa3bIBAETCS
HaMMEHOBAaHNE OPraHU3alUH, C
KOTOPOH 3aKJIIOUYEH JIOTOBOP)

Ayn. 133 KomnbroTepHslii kilace

VYueOHast ayIUTOpHst IJIsl CAMOCTOSITENBbHON PaboThI

JUISL IPOBEICHHMSI 3aHATHH JIEKIIMOHHOTO TUIIA, 3aHATHI CEMHHAPCKOT'O TUIIA, KyPCOBOTO MIPOSKTHPOBAHUS
(BBINOJHEHHS KYPCOBEIX paboT), TPYIIIOBEIX ¥ MHANBHAYAIBHBIX KOHCYJIBTAINH, TEKYIIEro KOHTPOIS 1
TIPOMEKYTOYHOM aTTeCTallul

CrenmanmsupoBanHast Mebenb. TeXxHUUecKHe cpeicTBa 0OYUEHHUS: KOMITBIOTEpHI, HOYTOYKH, HaJH4IHe
MOAKITIOYEHNUS K ceTh VIHTepHerT.

Ilepeuens nuyensuonno2o npospammnozo obecneyenus. Pexeusumol noomsepaicoaioueco 00KymeHma
OC Windows 10 PRO, Microsoft Windows 10 Home Koutpaxrt Ne 19/6 — A ot 18.11.2019
Kaace VR: KonTpakr Ne 19/2 — DA or 18.11.2019

Movavi Video Editor Academic Edition 2020 JTuuenszuonnsiii d02060p na ucnoviosanue
npozpammnozo ovecnevenus om 26.02.2021e.

Movavi Photo Editor 6 JTuyenszuonnsiii 002060p na ucnonb308anue npozpammnozo o6ecnevenus om
26.02.20212

Anmusupyc Kacnepckozo Cybnuyenzuonnsiii 0ocosop CL[-000013800m 01.03.2023 Jluyensus Ne
26FE-230306-093724-9-35565(370)

CVYB/] Pen bazwl lannabix Cornamenne Ne 441/11-21V ot 30.11.21r. OO0 «Pen Copr»

AKkT npuema nepenayu npas 06.12.2021r.

Cornaienure o koHduaeHuuaapHocT Ned40/11-21K

porpammustii npoaykt TEMBA®ENC Cornamenne Ne 441/11-21Y ot 30.11.21r. 000 «Pex

Poccuiickas ®enepanus, 659300 r.
Buiick, yn. Coerckast, 9, yueOHbIiH
xopmyc 3
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Codr»

AKT npuema nepenayu npas 25.02.2022r.

Cornarenue o koHbuaeHIHansHocTH Ne440/11-21K

CTIO 1o NMIEH3MOHHBIM COMIALICHUSIM B CBOOOJHOM pacipoCTPaHEHUH, B TOM YHCIIE TI0
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 nau 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 nau ananor) 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— pexakTop TectoB, LibreOffice

MEJATOTr'AMYECKHUA TEXHOMMAPK «KBAHTOPHUYM UM. K.JI. YIHUHCKOI' O»
MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE KABMHETOB

HanmeHoBaHMe TOMEIEHH 171 IPOBEICHNS BCEX BUIOB YUCOHOH NEATEIbHOCTH, IPEAyCMOTPEHHOU
Y4eOHBIM IIAHOM, B TOM YHCJIC IOMEIIEHHS IS CAMOCTOSTEILHOM PabOThL, ¢ YKa3aHUEM MePETHS
OCHOBHOT'0O 000pY/I0BAaHHUS!, y4eOHO-HATIIAHBIX IIOCOOHI M HCIIONB3YEMOT0 IIPOrPAMMHOI0 00eCHIeUeHHs

Anpec (MECTOIOJIOKEHHUE)
MOMEIIEHHUH ISl IPOBEICHUS

BCEX BUJIOB YUeOHON JeATEIbHOCTH
IIPEAYCMOTPEHHOI

y4eOHBIM ILTaHOM (B CIIydae
peain3aiyy 00pa3oBaTenbHOI
IIPOrPaMMBI B CETEBOIT hopme
JIOTIOJTHUTENIBHO YKa3bIBaeTCs
HAaUMEHOBAaHUE OPraHU3aLUH, C
KOTOpOH 3aKJIIOUEH JOrOBOP)

Ayn. 1-102

KabuHer 115 npoBeIeHUS 3aHATUI TEXHOJIOTMUECKOH HAIIPaBIEHHOCTH

KowmiutekT yuebHON Mebemnn.

TexHU4ecKHe CpeCcTBa: HHTEPAKTHBHEINA KOMIUIEKC C BEMUCIHTEIBHBIM OJIOKOM H MOOMIBHBIM
KperuieHHeM, HOyTOyku, 00pa3oBaTeIbHbIA KOHCTPYKTOP C KOMIUIEKTOM JAAaTYUKOB, 00pa30BaTeIbHbII
Habop [0 MeXaHHKe, MEXaTPOHHUKE H POOOTOTEXHUKE (6 KOMILUIEKTOB), 00pa3oBaTeIbHbIH HabOp 110
9JIEKTPOHHKE, DIIEKTPOMEXaHHKE X MUKPOIIPOLIECCOPHON TeXHUKe, 00pa30BaTENIbHBIN HA00p I H3ydEeHHS
MHOTOKOMIIOHEHTHBIX POOOTOTEXHUYECKHUX CHCTEM U MAHUITYJISIIIHOHHBIX POOOTOB, KOMILIEKT ISt
H3YYeHUS OIePAlMOHHBIX CHCTEM PEaJbHOTO BPEMEHH M CHCTEM YIIPABIICHHSI aBTOHOMHBIX MOOMIIEHBIX
POOOTOB, YETBIPEXOCEBOI y4eOHBIH POOOT-MaHHILYIATOP C MOXYJILHEIMH CMEHHBIMH HAacaJKaMHU, KOMIUIEKT
0JIel U COPEBHOBATENBHBIX JIEMEHTOB, 00Pa30BaTENbHBIA MOIYIIb JUIsl YTIIYOJIEHHOTO H3Y4EHUs
MEXaHHKH, MexaTpoHUKH U CAY, 1abopaTopust HCCIeT0BaHUS OKPYXKAIOIIEH cpelibl, albTepPHATHBHBIX
HCTOYHHKOB SHEPI'HH, MATEPHAJIOB U HHXKEHEPHBIX KOHCTPYKIIH, aBTOHOMHBII pPOOOT MaHHUITYJIATOP C
KOJIECAMH BCEHAIPABJIEHHOTO JIBU)KEHHUS, 0a30Bblii pOOOTOTEXHHYECKUIT HAOOP, pEeCypCHBII
PpOOOTOTEXHUYECKUH HAOOP, JaTUHK IBeTa 0a30BOr0 poOOTOTEXHIMYECKOT0 HAOOpa, YIbTPa3ByKOBOH TaTUHK
6a30BOro poOOTOTEXHUYECKOTO HAOOPa, 3apsATHOE YCTPOICTBO, 00pa30BaTENbHBII HAOOP IO M3yUEHHIO
TEXHOJIOTHH PEBEPCUBHOIO MHKMHUPHHIA, 00pa30BaTeIbHbII HA0OP MO U3YyYEHHIO aJUTHBHBIX
TEXHOJIOTHI U OBICTPOTO MPOTOTHIHPOBAHNUS, CTAHOK JIa3€PHON PE3KH C YHCIIOBBIM IIPOrPAMMHBIM
YIIpaBJICHUEM U CHCTEeMOH (QMIbTpaLiK BO3IyXa.

Tepeuens nuyensuonHo2o npoepammuozo obecneyenus. Pexsusumer noomeepowcoarouwezo 0oKymenma

10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kontpakr 14/1 or 03.12 21 OO0
«Tapyc ITmoc»

Microsoft Office - 2019 (kopoGounas Bepcus) JloroBop noxepreoBanus ot 06.05.2022

Indpossie maboparopuu 1o ¢pusuke, xumun, Guonorun IO Releon Camera 1.1, Releon Lite 3.63 KonTpakt
51-DA ot 30.11.21 OOO «KoHcraHnTa»

O6opynosanue TexHonornueckoro npoduis (Pobotsl, 3d ckanep, 3d npunrep) Kontpakt 7-DA ot 23.09.21
00O «Koncranra»

V4ebHo-KCcCeI0BaTeIbCKUe 1abopaTopiu OHocHrHAIOB 1 HeiipotexHonoruit 1O BiTronies Studio 5.1.10
Konrpakt 5-3A ot 23.09.21 OO0 «CrenxomIiexkT

L{uchpoBbie MEKPOCKOTIBI

1O TouP Cam KonTtpaxt 4-DA ot 20.09.21 WIT Bebep Ombra Cepreena

VHTEepaKTHUBHBIH KOMIUIEKC C BBIYMCIUTEIBHBIM 0JI0KOM U MOOUIbHEIM Kperutenuem 10 Ikar
Notebook Kontpakr 29-9A ot 12.11.21 OO0 «Py/lucriukc»

ITAK NITRINO KonTtpaxt Ne55-DA or 30.11.2021 OOO «Tapyc ITiroc»

Cranok nazepnoii pesku ¢ UITY u cucremoit punbTpannu Bo3ayxa (00JauHbIi pesxxum
www,gweikecloud.com) Kontpakt Nel0 ot 18.10.2021r. OO0 «YK «Bocrtounas Cubupb»

AntuBupyc Kacnepckoro Cyomuensnonnstii goropop CLI-000013800T 01.03.2023 JInnensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no TMIEeH3NOHHBIM COTJIAIEHHSIM B CBOGOTHOM PacNpoCTPaHEHHH, B TOM YHcJIe 1O
GNUGeneralPublicLicense n anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas ®enepannsi, 659333,
Aunraiickuit kpaid, r. buiick, yi1.
Bnagumupa Koponenko, 1. 53

Ayn. 1-103

KaOuner [y1st 3anucy BeOMHAPOB U MPE3EHTAHOHHOTO KOHTEHTa

KomrutexT yyeOHo Mebenu, Giunyapt.

TexHUYECKHe CPeCTBA: CTYIHS JUIS CO3/IaHMUsI PE3CHTALMI/OHIaiiH-BeONHAPOB /IEMOHCTPALINH OIBITOB,
YK®-npoektop, KperieHne, HoyTOyK 1 MarHUTHO-MapKepHOe OKPBITHE.

Tepeuens nuyen3uoHHO20 NPOSPAMMHO20 obecneyenus. Pekgusumel noomeepcoaroujeco OOKyMeHma
INpeseHTanoHHOE 000PYIOBaHNE

ITAK TeneBuueo/lara, Buneoductant I10 Microsoft Win 10 Professional Konrpaxr 8-DA ot 27.09.21
000 «TCH-Cub»

AntuBupyc Kacnepckoro Cydmuensnonnsiii goropop CLI-000013800t 01.03.2023 JInnensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no TMIEeH3NOHHBIM COTJIANIEHHSIM B CBOGOTHOM PacnpocTpaHeHHH, B TOM YHcJe M0

Poccuiickas @eneparms, 659333,
Anraiickuit kpai, r. buiick, yi.
Bnagumupa Koponenko, 1. 53
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GNUGeneralPublicLicense n ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Ayn. 1-107 - 1-111

KabuHer ju1s npoBe/IeHUs 3aHATUI €CTECTBEHHO-HAyYHOW HANPaBJIEHHOCTU

KomrutekT yueOHOI MeOemnn.

KowmuzekT nabopaTopHoit Meben.

TexHU4ecKHre CpeIcTBA: MHTEPAKTUBHbIH KOMIUIEKC C BEIYUCIUTENBHBIM OJIOKOM U MOOMIIbHBIM
KpeIUIeHHEeM, BCTPOCHHBIE BBIUUCIUTENbHBIE OIOKH, U(POBBIE TA00PaTOPUH II0 XUMUH (0a30BBII
ypOBeHb), Ouosoruu (6a30BbIil ypoBeHb), hu3KKe (CTAHIAPTHBINA YPOBEHD), YUeOHO-HCCISI0BATEIbCKAS
nabopatopusi OHOCUTHAIOB H HEHPOTEXHOIOTHI, MUKPOCKOIBI IU(POBEIE, 1JaGopaTopHOE 000PYIOBAHHUE TI0
¢usuke, mo xumuw, anmapaT Kurmma, 6ans koMOuHUpOBaHHAs Ta0OpaTOpHAasi, 103aTop THI 1, Jo3aTop TuIl 2,
JI03aTOp THUII 3, MATHUTHAsL MEIIAJIKa, KOJIObI, CTEPUIIM3ATOP U1 TJaOOPaTOPHOI MOCY/IbI BO3/LYIIHBIMH,
KOMILICKT U3JeNuit U3 KepaMuky, dapdopa u dasHca, HAOOP MPOOUPOK, Hallla KPUCTAIUIM3ALMOHHAs,
KOMIUIEKT MEPHBIX KOJIO, IPOOUPKH.

Tlepeuens nuyensuonHoz2o npopammmuozo obecneuenus. Pexgusumel noomeepcoaioujeco OOKyMeHma
Ludpossie aboparopuu 1o pusuke, xumuu, ouonoruu I10 Releon Camera 1.1, Releon Lite 3.63 Konrpakt
51-5A ot 30.11.21 OOO «KoHcTaHTa»

VyeGHo-KCCIIeI0BaTebCKUE JIab0paTopiu OMOCUrHaIoB 1 HeliporexHonoruii [1O BiTronies Studio 5.1.10
Konrpakt 5-3A ot 23.09.21 OO0 «CrienxoMIIIeKkT

VHTepaKTUBHEIH KOMIUIEKC C BBIYMCIHTEIbHBIM O0JI0KOM U MOOMIBHEIM KpernenueM 110 Ikar
Notebook Konrpakr 29-9A or 12.11.21 OO0 «Pylucmiukc»

AnTuBupyc Kacnepckoro Cy6nuuensuonssiii goroop CI[-000013800t 01.03.2023 JIuuensust Ne 26FE-
230306-093724-9-35565(370)

CIIO no JMUEeH3HOHHBIM COrJIAIeHUIM B CBOOOHOM pPacpoCTPAHEHUH, B TOM 4YHCJIe MO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas ®enepanus, 659333,
Aunraiickuit kpaid, r. buiick, yi1.
Bnagumupa Koponenko, 1. 53

TEXHOIIAPK YHUBEPCAJIbHBIX ITEJATOr'MYECKAX KOMITETEHIIAI
MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE KABMHETOB

HanmeHoBaHMe OMEIIEHH 171 IPOBEICHNSI BCEX BUIOB YUEOHOM NEsATENbHOCTH, IPETyCMOTPEHHOM
Y4EeOHBIM IIAHOM, B TOM YHCJIC IIOMEIIEHHS UL CAMOCTOSTENIBHOM PabOThl, ¢ YKa3aHHEM NePEeTHs
OCHOBHOT'0 000pY/I0BaHHMs1, y4eOHO-HATIAAHBIX TOCOOUH U UCIIOIB3YEMOT0 IPOrPAMMHOIO 00eCIIeueH s

Anpec (MECTOIIOIOKEHHE)
MIOMEIIEHHH JUIsl IPOBEICHUS

BCEX BUJIOB yueOHOI JeATeIbHOCTH
MIPEAYCMOTPEHHOI

y4eOHBIM ILTAaHOM (B CITydae
peanu3anuu 00pa3oBaTeIbHON
IIPOrPaMMBI B CETEBOIT opme
JIOTIOJTHUTENIBHO YKa3bIBaeTCs
HAaUMEHOBAHHE OPraHU3allUH, C
KOTOpOH 3aKJIIOUEH JOrOBOP)

Ayn. 154-167

TexHOmapk yHUBEpCAIbHBIX HEJarOrHYeCKUX KOMIIETEHIINI

KowmrutekT yuebHON Mebemnn, (uumaapT.

Texanueckne cpescTBa: ATOMHBIE CIIEKTpPBI JIBY3JIeKTpoHHBIX cructem He, Hg,

Kamepa JJIs1 TPUHOTYIISIPHBIX MUKPOCKOIIOB,

KOMIULIEKT JUIs IPOBEJICHNS SKCTIEPUMEHTOB 10 JTy4eBOi AMAarHOCTHKE W BU3yalIM3aIyH,
TIPOTrpaMMHO-aMIapaTHEIH KOMIUIEKC TOOrpauuecKoro 3ydeH!s CTPOSHUs OpraHU3Ma JelloBeKa,
pecypcHBIii Habop aHaJIN3a MAaTEPHANIOB ISl IPOBEICHHUS SKCIEPUMEHTOB 110 Ty4eBOU JUAaTHOCTHKE U
BU3yaJlM3aI{H, PeCypCHbI HaOp PEHTTeHOCTPYKTYPHBII aHATN3 MAaTEPHaIOB JUIS IPOBEICHHS
SKCIIEPHIMEHTOB T10 JIydeBOH THMAarHOCTHKE U BU3yaln3alny, ChEMHas pEeHTreHoBCKas TpyOoka Mo tube,
chEMHAsl peHTIeHOBCKast TpyOka W tube, TPUHOKYISIpHBIA MUKpOCKOI it npenogasatens 1000x,
TIPEZIMETHBIN CTONNK, TUIAH-aXpoMaTHyecKas ""0eckoHeuHas onTuka', 1abopaTOpHEI HAOOP MO TeHeTHKE 1
MaTepHalsl , Tpuc-60paTHBIIH Oydep JUIst 3meKTpodopesa, IIUIEM BUPTYaIbHOH peaTbHOCTH
npodeccuonanpibiiit HTC Vive Cosmos, muteM BUPTyanbHOM peansrocTu mpodeccuonanshpiit HTC Vive
Focus Plus, ouku ronomHeHHO# peansHocTH Epson, kamepa 360 npodeccnonansras Insta360 Pro, kamepa
360 mooburensckas Insta360 One, cTanmoHapHEII TepcOHANBHBIN KommbroTep Parus 2021, MHTepaKTUBHBII
KOMIIJIEKC € BEIMUCTUTEIBHBIM OJIOKOM H MOOMIBHBIM KPEIJICHHEM.

Ilepeuensb nuyens3uonno2o npospammuo2o obecneverus. Pexeusumul noomeepoicoarowezo 00Kymenma
WHTEepaKTUBHBII KOMIUIEKC C BEIYMCIUTENBHBIM 010KOM 1 MOOMIbHBIM Kperuternem I10 Ikar
Notebook

Kontpakt 29-0A ot 12.11.21 OO0 «Py/lucnnmkc»

IporpaMMHO-armapaTHbIii KOMIUIEKC TOorpadudeckoro u3ydeHus crpoenust opranusma I10 3datlas
Kontpakt 12-DA ot 18.10.21 OO0 «HayuHble TpoOOpBI 1 CHCTEMBD»

O6opynoBaHue [ IPOBEAEHNS SKCIIEPHIMEHTOB T10 JIy4EBOH JTUarHOCTHKE M BU3yaIN3aIuH
(pentreHorpadums)

Kontpakt 13-DA ot 18.10.21 OO0 «HayuHble TpoOOpPBI  CHCTEMBI»

IMpodeccnonanbrere ontideckue nmproopst 110 TouP Cam

Konrpakr 14-DA ot 18.10.21 OOO «Hayunble TpoOOpEI X CHCTEMBI»

VYuebno-nemonctparmontoe obopynosanue (L{udposast maboparopus o dusuke [10 Releon Lite 3.63)
Konrpakr 15-0A ot 18.10.21 OOO «Hayursle TpoGOpEI 1 CHCTEMBI

«VR» - obopynoBanne

Konrpakt 22-DA ot 28.10.2021 UII Ky3smenko [lenuc EBrenseBuy

AntuBupyc Kacnepckoro Cyomuuensnonnstii goropop CLI-000013800T 01.03.2023 JInnensus Ne 26FE-
230306-093724-9-35565(370)

CIIO no JIHIeH3NOHHBIM COTJIAIEHNSM B CBOOOHOM PacnpoCTPaHEHNH, B TOM YHCJIE N0
GNUGeneralPublicLicense n anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas ®enepanusi, 659333,
Aunraiickuii kpaid, r. buiick, yi1.
Bragumupa Koponenko, 1. 53

Ayn. 307

Poccuiickast @eneparms, 659333,
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Kabuner no po6oToTexHuKe
KowmmaekT yuebHOM Mebemnn.
KowmmiekT nabopaTopHoit MebeI.
TexHu4ecKue cpeacTBa:
ABTOHOMHBIH pOOOT MaHUITYJISITOP C KOJIECAMH BCEHAIPABICHHOTO JeiicTBHS,
CTaLlMOHAPHBIN NepCOHAbHBIN KoMIbtoTep Parus 2021, KOMIUIEKT AJ1sl U3y4E€HHs ONEPALMOHHBIX CUCTEM
peasbHOrO BPEMEHH U CUCTEM YIIPaBJICHHUs aBTOHOMHBIX MOOHIIBHBIX POOOTOB.
Ilepeuens auyen3uonHo20 NPospamMmHo2o obecneyenus. Pexsusumvl noomsepaicoaioujeco 0oKymenma
10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kountpakr 14/1 or 03.12 21 OO0
«ITapyc ITnroc»
Microsoft Office - 2019 (xopoGounas Bepcust) Jlorosop noxepreoBanus ot 06.05.2022

ITAK NITRINO Kontpakt Ne55-DA ot 30.11.2021 OOO «Ilapyc ITnrocy

Omnepaunonnas cucrema POJ1 OC Mypowm 7.3.1 Cornamenue Ne 441/11-21Y ot 30.11.21r. OO0
«Pen Copr»

AKT npuema nepesnauu npas 06.12.2021r.
Cornarenue o kobuaeHIHanpHocTH Ne440/11-21K
CranuoHapHbIe IepcoHanbHbIe KoMnboTeps! Parus 2021Core i5 10400F
KonTtpakt Ne55-2A/2021 ot 30.11.2021 OO0 «Ilapyc ITmrocy»
AntuBupyc Kacnepckoro Cy6auuensuonssiii goroop CI[-000013800t 01.03.2023 JIuuensust Ne 26FE-
230306-093724-9-35565(370)
Kouncynbrant [Tintoc Jorosop Ne26 ot 30.12.2022r OO0 «HOpromim»
CIIO no IHIEH3UOHHBIM COTJIALIEHHSIM B CBOOOIHOM PACHPOCTPAHEHHH, B TOM YHCJIe MO
GNUGeneralPublicLicense n anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

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

Ayn. 413

Kommiekr yueOHOW MebGemn. Kowmmiext mabopatopHoii Mmebemn. Texnmueckme cpencrBa: VR» -
obopynosanue Konrpakr 22-2A ot 28.10.2021 UII Ky3bmenko Jlenuc EBrenbeBuy

Ilepeuens nuyen3uoHHO20 NPOZPAMMHO20 0becnedeHus. Pexeusumol noomeepocoaroue2o 0okymeHma
«VR» - 0bopynoBaHue

AntuBupyc Kacnepckoro Cybnuuensuonnsiii gorosop CLI-000013800t 01.03.2023 JInuensus Ne 26FE-
230306-093724-9-35565(370)

CIIO mno JIHUEH3MOHHBIM COTJIAINEHHUSAM B CBOOOJHOM PACHPOCTPAHEHHH, B TOM 4YHCJIe IO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

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

Ayn. 417

KomrutexT yuebnoii medenu. Komruiekt nabopatopHoit Mmebenu. TexHU4ecKue cpecTBa:

VIHTepaKTUBHBII KOMIUIEKC C BBIYMCIUTENbHBIM OJOKOM ¥ MOOWIBHBIM KpEIUIEHHEM, YueOHO-
JIEMOHCTPALIOHHOE 000pyTOBaHHE TS peau3ali 00pa30BaTENIbHEIX IPOrpaMM 10 npeamMery «Duznkay.
Ilepeuens nuyen3uOHHO20 NPOZPAMMHO20 0becnedeHus. Pexeusumol noomeepocoaroue2o 0oKymeHma
AnrtuBupyc Kacnepckoro Cybnuuensuonnsiii gorosop CLI-000013800t 01.03.2023 JIuuensus Ne 26FE-
230306-093724-9-35565(370)

CITO no JAMUEH3HOHHBIM COrJalieHHusIM B CBOOOJAHOM pacnpocTpaHeHWH, B TOM 4YHCJE MO
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas ®enepanusi, 659333,
Aunraiickuit kpaid, r. buiick, yi1.
Bnagumupa Koponenko, 1. 53

Ayn. 420

KowmmrekT yuebHoi Mebermn. KoMmmtekT mabopaTopHOit MeOeIH.

Texuuueckue cpeacraa: I/IHTepaKTHBHLIﬁ KOMIIJIEKC C BBIYMCIIUTENLHLEIM OJOKOM M MOOWIILHBIM
KperuieHHeM, yueOHO-JeMOHCTPALMOHHOE 000py/I0BaHHE ISl peai3alul 00pa30BaTeNbHBIX IPOrPaMM 110
npeamery «Dusukay.

Ilepeuent nuyens3uonno2o npospammuo2o obecneverus. Pexeusumul noomeepoicoarouezo 00Kymenma
AnrtuBupyc Kacnepckoro Cybnunensuonnsiii forosop CLI-000013800t 01.03.2023 JInnensus Ne 26FE-
230306-093724-9-35565(370)

CIIO 1o JIMIIeH3HOHHBIM COTJIAIEHUSIM B CBOOOAHOM PACIPOCTPAHEHUH, B TOM YHCJIE N0
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccuiickas ®eneparms, 659333,
Anraiickuii kpai, r. buiick, yi.
Bragumupa Koponenko, 1. 53

Ayn. 421

KomrutekT yueoHoii mebenn. Kommekt nabopatopHoit MeGemnu.

TexHUYeCKHe CPEACTBA: HMHTEPAKTHBHBIA KOMIUIEKC C BEMUCIHTENBHBIM OJOKOM W MOOHIBEHBIM
KpeIUIeHHeM, yIeOHO-IeMOHCTPAalnOHHOEe 000pyTOBaHHE JUTS pealH3aliii 00pa30BaTEIbHEIX IPOrPaMM O
npeamery «®dusnkay.

Ilepeuentb nuyen3uonno2o npospammuo2o obecneverus. Pexeusumul noomeepoicoarowezo 00Kymenma
Omnepannonnas cuctema Astra Linux Special Edition penrns CMOJIEHCK OducHsriii naker P7-
oduc. Ilpodeccuonanpusiii (neckronosas Bepcus) OOydaromuii KOHTEHT 110 €CTECTBEHHBIM HayKaM
Guostoruu, XUMUK U GU3MKE Ul ydeHHKa\lIpernogaBaTels

4 mobunvnvix komnwvlomephuix kaacca DEPO VIP 1530 Kontpakt Ne9-2A/2022 ot 16.08.2022 OO0
VYmuka

AntuBupyc Kacnepckoro Cyomuuensnonnstii goropop CLI-000013800T 01.03.2023 JInnensus Ne 26FE-
230306-093724-9-35565(370)

Koncynbrant Ilmtoc Jorosop Ne26 ot 30.12.2022r OOO «fOpkomm»

CIIO no JHIEH3HOHHBIM COIVIANIEHUSIM B CBOOOJAHOM PacupoCTPaHEeHUH, B TOM YHCJIe 10
GNUGeneralPublicLicense n anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager,
Libre Office

Poccniickas ®enepannst, 659333,
Aunraiickuii kpai, . buiick, yi1.
Bragumupa Koponenko, 1. 53

10. METOJWYECKHUE PEKOMEHIALIMHA
MO OPTAHMU3ALINM N3YUYEHUS JUCIATIIAHBI
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Kypc Teopum oOBIKHOBEHHBIX IuddepeHIManbHBIX ypaBHEHHH W YpaBHEHUH C YacTHBIMHU
MNPOU3BOJHBIMU HALCJICH HAa HW3Y4YCHUC IMPUCMOB W MCTOAOB PCIICHHUA U HUCCICAOBAHUA
i depeHManbHBIX YpaBHEHUH, OMHUCHIBAIOIINX JBOJIOIMOHHBIE MPOLECCHl B PA3IMYHBIX 00JIACTSX
€CTECTBO3HAHUSL.

CtpykTypa Kypca TEOpUH OOBIKHOBEHHBIX IU(QepeHIHaTbHbIX YpPaBHEHUH M YpaBHEHHH C
YaCTHBIMHA MPOU3BOJHBIMU IMPEAYCMATPUBACT JICKIMU W MPAKTUYCCKUC 3aHATHA, BBIIIOJHCHUC
MHIMBHUIyJIbHBIX JIOMAITHUX 33aJaHUH, ayAUTOPHbIE KOHTPOJILHBIE PA0OTHI.

Tekylmuii KOHTPOJb NPEeAyCMAaTpPUBAE€T NPOBEPKY MOATOTOBKM CTYJIEHTOB K JIEKIUAM U
NPaKTHYECKUM 3aHSITUSAM.

IIpomMeKyTOUHBI ~ KOHTPOJIb  OCYLIECTBIISIETCS ~ 4Y€pe3  TECTUPOBAHUE,  BBIIIOJHEHHE
CaMOCTOSTENLHBIX M KOHTPOJIBHBIX Pa0OOT, BBIMOJHEHUE WHINBUIYaTbHBIX 3aJaHUH.

TecroBble 3amanus pa3paboTaHbl B HporpamMMe «OK3aMeHATOp» B 3JCKTPOHHOM BHIEC U
HAaXOJATCS B KOMIIBIOTEPHOM KJIacce.

3auer MNpOBOAUTCA IO HWHAWBUAYAJIbHBIM KapTO4YKaM TCOPCTUUCCKHUX UW MPAKTUYCCKHUX
3a7aHuil WM B popMe UTOTOBOTO TECTHPOBAHMS.

VYuebHnas paboTa CTyJeHTa JETUTCSA HAa AyANTOPHYIO U CAMOCTOSTENIBHYIO ITOJITOTOBKY.

Ha nexumsx wsnmaraercsi ydeOHBI MaTepuaid 10 HamOoyee CIOXHBIM TemaM. Hekoropsie
TEMBI NIpcAIararoTCsa AJjisi CaMOCTOATCIIBHOTO U3YYCHUS. Ha JICKOUAX CUCTEMATU3HUPYIOTCA OCHOBHLIC
noHATHA U MeToAbl. CTyAEeHTHI 0053aHbI Ha JIKIIMSIX BECTH KOHCIIEKTHI, KOTOPBIE MOTYT TIPOBEPSTHCS
IPENoaBaTeeM.

[IpakTHueckue 3aHATHS CIETYIOT 3a JEKIHMAMH. [IpakThdeckue 3aHSATHS UMEIOT OICHOYHO-
KOHTPOJBbHYIO (DYHKIMIO, OCYHIECTBISIETCS TEKYIIMH KOHTPOJbh 32 YCHEBAaEMOCTBIO CTYIEHTOB,
MPOBEPSIIOTCS TOMAIIHUE 33aHuUsl, KOHCIICKTHI JICKIIHH.

CamocrosTenpHass paboTa CTYAEHTOB COCTOMT U3 pPabdOTBI ¢ Y4eOHOH JMTepaTypoil,
NOJATOTOBKM K  NPAKTHYECKUM  3aHSATHUSAM, KOJUIOKBHYMaM, TECTHPOBAHMIO,  BBIIOJIHEHHUS
VHIUBUYAIbHBIX JTOMAIIHUX 33JIaHHH.

11. OHEHOYHBLIE CPEACTBA JIUIAA TEKYIIEI'O KOHTPOJIA
U IIPOMEXYTOYHOM ATTECTAIIUA

@OoH/T OLIEHOUHBIX CPENCTB pa3paboTaH AJs MPOBEACHMS MPOMEKYTOUHOM aTTecTaluu
oOyuaroruxcs o auctuiuinae «JAudgdepeHunanbHbie ypaBHEeHU» U BXOIUT B COCTaB OCHOBHOM
o0Opa3oBaTeNbHOW MporpaMMbl 1O HampaBieHuto noAarotoBku: 44.03.05 «llemarornyeckoe
oOpazoBaHue (c AByMs NMpOPMIAMHU HOATOTOBKH)» (mpodmib «Marematuka u MuHpopmaTHka)
(xBann¢pukanus  «bakanaBpy), pealn3yeMol HpU IMOATOTOBKE OOydaromuxcs B (erepaibHOM
roCy/lapCTBEHHOM  OIOJKETHOM  00pa30BaTeIbHOM  YUPEXKJEHUM  BBICIIErO0  00pa3oBaHUs
«ANTaliCKUN  TOCYJApCTBEHHBI  T'yMaHMTApHO-NIEJAarOTMYECKUN  YHHUBEPCUTET  HMEHU
B.M. llykmuna». @oHA OLEHOYHBIX CPEACTB MpEeAHA3HAYEH Ui MPOBEPKH C(POPMHPOBAHHOCTU
KOMIIETEHIINM, 3asBJIEHHBIX B Iporpamme IUCUUIUIMHBL «/InpdepeHnuaibHbie ypaBHeHUS» B
cooTBeTCTBUM ¢ yueOHbIM muaHoM 44.03.05 «Ilemparoruueckoe o6pazoBanue (¢ AByMs MpodUIIMU
NOJroToBKM)» (mpoduns «Marematuka u Mapopmatukay) (kBanudukanus «bakanaBp).

Ilepeyenb KOMIIETEHIMI ¢ YKA3aHMEM 3TAINOB UX (POPMHUPOBAHUA B IIPpOLecCe OCBOCHUS
o0pa3oBaTe/IbHOM NPOrPpaMMbl
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— - CnocoOeH MpOEeKTUPOBaTh U PEaTM30BBIBATh MPOTPaMMy OCHOBHOTO M CPEIHEr0 OOIIeTo
obpa3oBaHus B mpeaMeTHO# obmactu Maremaruka (ITK-1).

Komneren HNuaukaropsl OneHoYHbBIE
11, cpeacTsa
JTarnbl
3uamop: [IpakTuko-
- [IK-1.1: 3HaHrEe OCHOBHI METOAMKH TIPEIIOIaBaHUsI, OCHOBHBIC | OPHEHTHPOBAHHO
MIPUHIIMIIBI IEATEIbHOCTHOTO MOAX0/1a, BUIbI U TIPUEMBI € 3aJ]aHue:
COBPEMEHHBIX TeIarOTHIECKUX TEXHOJIOTHIA B 00JIaCTH KOJUTOKBHYM,
mareMatuk (3.1); KOHTPOJIbHAS
- [IK-1.2: 3Hanue paboyell mporpaMMbl U METOAMKK o0y4yenus | pabora, N/13,
o matematuke (3.2); HUTOTOBBIN TECT.
Ymemos:

- [IK-1.3: ymenue niaaHupoBaTh U MPOBOIUTH YU€OHBIC 3aHITH

o marematuke (Y.1);

[1K-1 - [IK-1.4: ymeHnue ucnonb30BaTh METOMIBI M CPE/ICTBA

5 sTan MeJarorn4ecKoro MOHUTOPUHTA, TIO3BOJISIONINE OIEHUTh

CTerneHb C(hOPMHUPOBAHHOCTH Yy J€TEH KauecTB, HEOOXOANUMBIX

JUTsl TalibHeHIero o0y4uenus u pa3putus no Mmaremaruke (Y.2);
Bnaoemos:

- [IK-1.5: Bnagets popmamu u MeTo1aMu 00yUd€HUs, B TOM

YHCIIe BRIXOAAIIMMU 33 PAMKH Y4€OHBIX 3aHATUN: TPOEKTHAs

JeSATEIILHOCTbD, Ta00PATOPHBIC SKCIIEPUMEHTBI, IPAKTHUECKUE

3ansaTus u T.11. (B.1).

Komnemenyus IIK-1 c ykazanuem smana gpopmuposanus 6 npoyecce 0céoenus
odpazoeamenvHOIl RPOPAMMBL

Komnereniust TIK-1 (crmocoGeH NpoeKTHpPOBaTh U peaaM30BbIBATH HPOrPaMMy OCHOBHOTO H
cpenHero o0iero oOpa3oBaHus B MpeaIMeTHOW obmactu Maremaruka) GOpMUPYETCS Ha MATOM dTare
(dbopMHpOBaHUS KOMIIETEHIIUH.

Komnerenmus I1K-1 ¢popmupoBanace B npoiiecce u3ydeHus JaHHOW TUCHUIUIMHBI U MPOJIOJIKUT
dopmMHpoBaTbCS Ha CIEAYIOIIMX Kypcax B Ipolecce M3Y4YeHUs APYruX Yy4eOHBIX TUCHMIUIMH,
MPOXOXKJAEHUSI TPAaKTUK W HUTOTOBOM TOCYyIapCTBEHHOM arrecTauuu (3amMra  BBITYCKHOM
KBAJTM(UKALIMOHHON pabOTHI).

TunoBoe KOHTPOJBHOE 3aJaHME JJIS OLEHKHM C(HOPMHUPOBAHHOCTU JAHHOW KOMIIETEHLIUU
HaIpaBJIEHO Ha AEMOHCTPALMIO TOTOBHOCTH ITPOEKTUPOBATh U PEaIM30BBIBATH IPOrpaMMy OCHOBHOI'O
U CpeaHero od1iero oopa3oBaHus B IPeAMETHOM 0bacTu MareMmarTuka.

1. Tunosoe konmponvroe 3adanue na smane gopmuposanus [1K-1:
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Ipumepnsie sapuarnmovlt KOHMPOJIbLHLIX PADOM

KonTpoabHas padora Nel

1. Haiitu oOmiee pemenue qudpepeHInaTbHOT0 YpaBHEHUS
a) 3e“sin ydx+ (1—e*)cosydy =0;
6) (L+y*)dx—(y—yx*)dy =0;

B) Xy =X =y +y.

2. Haiitu yactHoe perienue nupdepeHnanTbHOr0 ypaBHEHUs

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

3. Haiitu yactHoe perienue auddepeHnnaIbHOr0 YpaBHEHNs U BBIYUCIUTH 3HAYCHHE

nony4yeHHol GyHKIMU Y = @(X) IpH X = X, C TOYHOCTBIO JI0 ABYX 3HAKOB IIOCTIE 3aIATOM.
y"=x+sinx, x, =5 y(0)=-3, y'(0)=0.
4. Haiitu obuiee pernenue quddepeHIaTbsHOT0 YpaBHEHHUS], JOMYCKAIOLIEr0 MOHMKEHHE
nopsaka Xy" =y +x°.
5. Pemuts 3amauy Ko ans auddepeHnnanbHOro ypaBHeHUS, JOMYCKAIOIIET0 MOHUKEHHE

nopsaka y'=2-y, y(0)=2, y'(0)=2

KonTpoabHnas padora Ne2

1. Haiitu oOuiee pemenue nuddepeHInanIbHOro ypaBHEHHUS.
a) 2y"+3y'+y=0; 0) y"+4y'+8y=0; B) Y'—-6y'+9y=0;
r) y'+8y'+25y=18¢>; 1) y"+3y' =10-6x.
2. Peumts 3amauy Komn y” + 25y = e*(cos5x—10sin5x), y(0)=3, y'(0)=-4.
3. VYka3arh BUJ YaCTHOTO pelieHus Tu(depeHInanbHOr0 ypaBHEHHS

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

B) 4y’ =5y +y=4x°—x+3.

2. Tunogoe koHmpoavbHoe 3a0anue Ha smane opmuposanus [1K-1:
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Bapuanmur unoueuoyanvnvix 3a0anuii

BapuanT Nel

1.1. HaliTu oO1iee pemeHue 1.y.
a) y'+4y=0;
0) y"—10y'+ 25y =0;
B) V'+3y'+2y=0.
2.1 y'+y' =2x-1.
3.1. y"—-8y'+17y =10e*.
4.1. HaiiTu yacTHOE penieHue 1.y.
(3amaua Komm)
y"—2y'+y=-12cos2x —9sin 2x, y(0) =-2, y'(0)=0.
5.1. YkazaTh BUJ 4aCTHOTO PEIICHHUS 11.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 o0uiee peuieHue a.y.
a) y'—y'-2y=0;

0) 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. HaiiTn 9yacTHOE pelIeHue 1.y.
(3amava Korm)

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

5.2. Yka3arb BUJ YaCTHOTO PEIICHHUS [1.y.
3y"-7y"'+2y=1(X).

a) f(x)=3xe”™; 6) f(x)=sin2x—-3c0s2x;

B) f(X)=5e"+2; r) f(X)=2x-1.

Bapuant Ne3

1.3. HaiiTu oO1iiee 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 penieHue 1.y.
(3amava Komm)

y"+2y'+2y=2x*+8x+6, y(0)=1 y'(0)=4.
5.3. Yka3arb BUJ 4aCTHOTO PEILICHHUS [1.y.

2y"+y' —y=1(x)
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a) f(x)=(x*-5)e™; 6) f(x)=xsinx;
B) f(X)=(2x+1)e*; r) f(x)=x°+sinx.

Bapuant Ne4

1.4. Haiitu obmiee penieHue 1.y.

a) y'—-5y'+6y=0;

0) y"+3y'=0;

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

2.4. y"-12y' +36y =14e**.

3.4. y' -2y =6+12x—24x°.

4.4. HaiiTu yacTHOE penieHue 1.y.

(3amaua Komm)

y" -6y’ + 25y = 9sin 4x — 24cos4x,
y(0)=2, y'(0)=-2.

5.4 YkazaTh BUJl YACTHOTO 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*.

=
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3. Tunosoe konmpoavHoe 3a0anue Ha smane ghopmuposanus [1K-1:

IIpozpamma konnroxkeuyma Ne 1

3anauu, npuBojsnIMe K U depeHIIMaTbHBIM YPaBHEHUSM.

Onpenenenne nugpdepeHInalbHOr0 ypaBHEHUs IEPBOTo MOPsKa, €r0 TeOMETpUYECcKoe

ucronkoBanue. [Tone Hanpasnenuii. U3oknuHa.

Obuee pemenre AU PepeHInanbHOTO ypaBHEHHsI IEPBOT0 MOPSIJIKA, YAaCTHOE PelleHHe
¢ depeHINaTbHOTO YpaBHEHUS [IEPBOTO MOPSIJIKA, UX T'€OMETPUUYECKU cMBbIC. 3aaya
Komm.

Teopema o cyniecTBOBaHMM U €AMHCTBEHHOCTH 3a1a4uu Komm s auddepeHnnanbHOro

ypaBHEHMs [IEPBOTO MOPAIKA, €€ T€OMETPUYECKHI CMBICII.

JuddepenumanbHble ypaBHEHUE C pa3IeNsIIOIIUMUCS TEPEMEHHBIMHU.

OpHoponnble nuddepeHInanbHble YpaBHEHUS IEPBOTo MOpsaKa.

Jlunetinsie muddepeHnmansHbIe ypaBHEHUS TIEPBOTO MOPSAKA.

Juddepennunanbable ypaBHEHHs B MOJHBIX U depeHIranax.

Ocoboe pemenne nuddepeHimansHoro ypaBuenus. Orudaroiias ceMeicTBa KpUBbIX Kak
ocoboe pelieHue.

10. YpaBuenus Jlarpamxka u Kiepo.

IIpozpamma Konnokeuyma Ne2
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10.

11.

12.

13.

Jluneiinbie nuddepeHmanbHbIe ypaBHEHU N-TO TIopsika. Teopema CylecTBOBaHHS 1
eIMHCTBEHHOCTH pereHus J1.1.y. Jluneitabie onepatop L[Yy] u ero cBoiictBa. Teopemsl o
PELICHUAX JIMHEHHBIX OJHOPOIHBIX AU PEpEeHINANTbHBIX YPaBHEHUH.

JIuneitHast 3aBHCUMOCTB cucTeMbl pyHKUMi. Bponckuan. HeoOxoanmoe ycinoBue JTHHEHHON
3aBucuMocTH QyHKIM. Teopema o HeoOpalleHuH B HyJb BpoHCKMaHa OT CHCTEMBbI JIMHEHHO-
HE3aBUCUMBIX PELICHUH JI.O.1L.Y.

Teopema 06 06111eM peneHUH JTUHEHHOT0 OAHOPOAHOTO AU depeHIINaTbHOTO YpaBHEHHUS,
cieacTBue U3 Hee. @yHIaMEHTalIbHAsL CUCTEMA PEIIECHUH.

JIuneltHoe OJTHOPOHOE 1.y BTOPOTO MOPsJIKA C MTOCTOSTHHBIMHU K03¢ puieHTamMmu, ero odriee
pelieHue.

Teopema 00 o01eM peleHUH TMHEWHOTO HEOTHOPOJHOTO .y. TeopeMa 0 4aCTHOM pelCHUH
YpaBHEHMUSI L[y] = f,(X)+ f,(X), cnencrBue u3 Hee.

[TonGop yacTHOrO penieHus JMHEHHOTO0 HEOJHOPOAHOTIO J1.y. ¢ IOCTOSSHHBIMU
Kod(hULIMEeHTaMH U CO CIIenaIbHON IPABON YacThIO.

MGTOIL Bapuanuu Impou3BOJIbHBIX TOCTOSHHBIX.

4. Tunosoe koHmpoavHoe 3a0anue Ha smane ghopmuposanus [1K-1:

Bonpocwt 3auema (5 cemecmp)

3aia4yu, NIpUBOJIAILIME K OHATUIO JU(PepeHINaTbHOr0 ypaBHEeHN. OObIKHOBEHHBIE
nuddepeHranbHble YpaBHEHHsI, OCHOBHbBIE MIOHSATHS.

[Tonie Hanpasnenuil nuddepeHuaIbHOrO ypaBHEHHUS EpBOro nopsiaka. Teopema
CYIIECTBOBAHUS U €IUHCTBEHHOCTH pelieHus U GepeHIMaIbHOI0 YPaBHEHUS.

VYpaBHeHUs IEPBOTO MOPSIAKA C Pa3ACIAIONIMMUCS TEPEMEHHBIMH.
YpaBHeHHUsI IEPBOTO MOPSAKA, OTHOPOIHBIE OTHOCUTEIBHO MEPEMEHHBIX.

JIuneiinsle nuddepeHanbHble ypaBHEHUsI IEPBOTo nopsiaka. X MHTerpupoBaHre METO10M
BapUaLlUX IIPOU3BOJILHOM IOCTOSSHHON U METOIOM bepryiu.

VYpaBHeHME [IepBOro MopsJIKa B MOJHBIX AU(depeHnnanax.
Orubaromue u ocoboe pereHre AUGpPepeHINaTbHOTO YpaBHEHHMS.
Huddepernnanpabie ypaBHEHHS BBICIINX TOPSIIKOB, TOMYCKAIOIINE TIOHIKEHHIE MTOPSIKA.

JIuneitnsle nu¢ depeHuanbHble ypaBHeHUs N-To nopsaka. Teopema cyiecTBOBaHUS U
€IMHCTBEHHOCTH pelIeHUs JUHEWHOTo AU PepeHnanbHoro ypaBHeHus. JInnelinslie onepatop
L[y] u ero cBoiicTBa. TeopeMbl 0 pelICHUSX JIMHEHHBIX OJJHOPOIHBIX AU PepeHIINATBLHBIX
YPaBHEHUM.

JIuneitHast 3aBUCUMOCTB cucTeMbl GyHKIUN. Bporckuan. Heobxoaumoe ycioBue TUHEHHOM
3aBUCUMOCTH QyHKIMH. Teopema o HeoOpaleH!H B Hy/Ib BpoHCKHaHa OT CUCTEMBbI JIMHEWHO-
HE3aBUCUMBIX PELICHUH JIMHEHHOTO OAHOPOAHOTO AU (PEepEeHIINATLHOIO YPABHEHUS.

Teopema 06 06111eM pereHNH JTUHEHHOTO 0OAHOPOAHOTO AU(depeHIINaTbHOTO YpaBHEHMUS,
crneacTBue u3 Hee. DyHIaMeHTaNbHas CHCTEMa PEeIIeHHH.

JIuHeiHOe 0JJTHOPOIHOE .y BTOPOTO MOPSAKA C MOCTOSHHBIMU K03 puiineHTamu, ero oouiee
pelIeHHue.

Teopema 06 06111eM peneHNH JTUHEHHOTO HEOTHOPOAHOTrO A.y. TeopeMa 0 YaCTHOM peleHUN
ypaBHEHUS L[y] = f,(X) + f,(X), cnencrue u3 Hee.
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14. TTonGop 4aCTHOTO pelIeHUs TUHEHHOTO HEOJHOPOIHOTO MU (PepeHIIMaTbEHOTO YpaBHEHUS C
MOCTOSIHHBIMU KO3(P(PHUIIMEHTaMHU U CO CTIEUATLHON MPaBOM YaCThIO.

15. MeTO,Z[ Bapualuu IMpOU3BOJIbHBIX ITOCTOAHHBIX.

16. [Tpumenenue nuHeHHBIX AU} PepeHInaNbHBIX YPAaBHEHUH K N3YYEHHIO KOJeOaTeIbHBIX
SIBJICHUM.

17. Cucrembl mTuHEHHBIX AU (EepeHIHATBHBIX YPaBHEHHH.

18. JIluddepennmanpabie ypaBHEHUS ¢ YaCTHBIMH MPOU3BOAHBIMU. MeTon Dyphbe.

KpuTepuu oieHKH YCTHOTO OTBeTa:
1. CootBerctBUE OTBeTa popMynupoBke Bompoca. CoaepKaTeNbHOCTh, IITyOUHA U TIOJTHOTAa OTBETA.
JloctoBepHOCTh M3naraemoro matepuana (0-40 6amios).
2. ApryMeHTHpPOBAHHOCTb, JIOTHYHOCTH (0-30 Gamnsos).
3. JlocraTouHblil HAYYHO-TEOPETUYCCKHIA ypoBeHb 0TBeTa (0-30 OasioB).

5. Tunosoe xonmponvroe 3ad0anue na smane popmuposarus I11K-1:

BapuaHT HTOr0OBOI0 TECTA (5 ceMecTp)

3aganue 1. /TuddepeHnransHbIM ypaBHEHHEM HA3bIBACTCS TAKOE ypaBHEHUE, B KOTOPOE
Hen3BecTHas (PYHKITUS BXOJUT

a) TI0/1 3HAKOM MHTETpaja 0) 1moj 3HaKOM IPOU3BOTHON HIIH
muddepernmana
B) 1O/ 3HAKOM Jiorapugma I') B HESBHOM BUJIE

2 2
—X
3ananue 2. Oynkus @(X,y) = y-x SBJISIETCS] MHTETPAJIOM YpPaBHEHUS
y

, 2Xy , 2Xy

=_=7) 0 —__ N
a)y x2+y2 )y Xz_yz

. 2X+y , 2X
B)y_—x2+y2 r)y x2+y2

3ananme 3. C pa3aensromuMucs epeMeHHbIMU SBISAIOTCS UG depeHIaIbHble YPaBHEHUS

a) e dy = xdx y

0) y—xy' = xsec;

B) (X* +1)y'+4xy =3 r) y'sinx=ylny

3ananue 4. OIHOPOAHBIMU OTHOCHUTENIBHO MEPEMEHHBIX T PepeHIINaTbHBIMI YPaBHEHUSIMU
SIBJISIIOTCS

a) (y* —3x*)dy +2xydx=0 0) y' +ytgx=secx

B) A-X)(y'+Yy)=e" r) (X+2y)dx—xdy=0

3aganue 5. JluneitnsiMu nuddepeHnmanbHBIMU ypaBHEeHUSIME | opsiika sSiBISIOTCS
a) xy' —2y =2x* 0) (y? —2xy)dx+x%dy =0

B) (X’ +2)y'+xy=8 r) 1+e*)ydy—e’dx=0

3aganue 6. JleBas yacTh sABISETCS MOTHBIM AUPPEpeHIINATOM HEKOTOPOH (GYHKIIUU B YpaBHEHU U
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a) (L+e*)ydy—edx=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 auddepenuuansuoe ypasaenue Y =5—y . Torma ero perienueM ssisercs

byHKIHS

a) y=e —5 0) y=e*+5

B) vy=¢e"—5 ry v=e"+5

3aganne 8. Pemennem nuddepennuansroro ypasaerus F(X,y,Y', ..., y") =0 Ha3pBaeTcs BcsAkas

byHKIMS Y = @(X), KOTOpas

a) YJIOBJICTBOPSIET HAYAJIBHBIM YCIOBHSIM

0) n pa3 quddepennupyema

B) MOHOTOHHA

T') IpH MOJCTAaHOBKE B YpaBHEHUE
oOpaIraer ero B BEpHOE PaBEHCTBO

3aganne 9. OGmmM nHTerpagoM auddepernuanbroro ypasaerus F(x,y, Y, ...,y™) =0 spnsercs

CeMEHCTBO (DYHKIMIA BUA

a) ¢(x,y,c)=0

0) y=p(xC,C,)

B) ¢(X,,€,Cy,.cec,) =0

r) ¥y =¢(X, ¥,€,,Cpyeers ;)

3ananue 10. 3amauy Komwu mns nuddepennumansHoro ypaBHeHus mnepsoro nopsakay’ = f(X,y)

(bOpMyIUPYIOT CIEAYIOUINM 00pa3oM

a) HailTu peuenue y = y(X), Takoe

aTo Y(Xy) = Y,

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

ato Y(%,) = f(Xo: o)

B) Hal'TW UHTErpaIbHYIO
KPUBYIO,[IPOXO/ISIIYIO Yepe3 TOUKy (X, ; V)

') HalTH CEMENCTBO MHTETPATIbHBIX KPUBBIX
Buaa y = ¢@(X,C)

3amanue 11. YactHoe pemenue ypasaenus Y’ —2Y + 2y =€” + XCOSX MMeeT BHIL:

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 €0s2X; Y, = 67 sin 2X 06pasyior QyHIaMeHTaTbHYIO

CHCTEMY pelIeHUH ypaBHEHUs

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

0) y"+2y"+10y' =0

B) y"+7y"+15y'+9y =0

r) y"+6y"+12y'+8y =0

3ananne 13. O6mee pemenue auddepeHnans-Horo ypapaenus Y = x+ 2 umeeT BUJ

1 1 C
a) y:ﬂx4 +§x3 +?1x2 +C,x+C,

1 1 C
0) yzﬁx4 +gx3 +?lx2 +C,x+C,

B) y=x"+x*+Cx*+C,x+C,

1 , 1,
=—x +=x"+C
r)y 24x 3x

3ananue 14.
1) f(X)=x;

Ecnu ¢pynkmus f(X) mmeer Bux:
2) f(x)=x*+1;

3) f(x)=e™,
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TO YaCTHOE PEILLIEHUE y HeoxHOpoaHOro nuddepenmmansaoro ypapaenus Y +2Y + Yy = f(X)
CIIC/IyeT MCKATh B BUJIE

a) y=Ax?+Bx+C 6) y = Ax%e™
B) y=Ax+B r)y=Ae"
3aganne 15. Iopsaok guddepenmmansaoro ypapaenns Y — Y'tgX = COSX MOXHO IIOHH3HT
3aMEHOU
a) Y =2(X) 6) y'=2(y)
p) ¥ =2(y) D y'=2(x)
4
3ananue 16. Eciu y(X)- pemenue ypaBHenuss Y = —, ynoiuerBopsitoriee ycinoBuio Y(1) =1, Torma
X
y(2) pasHO ...

3ananue 17. YactHoe pemenne auppepeHnnaibHOro ypaBHeHusT  Y'tgX =y  Ipu HayalubHOM

yCJIOBHHU y(%) =1 umeer BUJI

a) Y =C0SX 6) Y = @ oosX

B) Y =SIn X D y:esinx

Kputepun onenku Tecrta:
Kaxmoe 3amanne tecra orieHuBaeTcs B 1 Oam.
2. WroroBas OIeHKA 3a BECh TECT COOTBETCTBYET MPOICHTY MPAaBHIBHBIX OTBETOB 1O OTHOIICHHUIO K
o0IIIeMy YHCITy BCEX BOIIPOCOB B TECTE.
3. OreHKa 3a TECT CYUTACTCS MOJIOKHUTEIBHON, €CITM CTYJCHT OTBETHII MPAaBUIBHO HE MEHEe, UeM Ha
60% BOIPOCOB TecTA.

=

YpoBHu chopmupoBanHocTi kKomnerenunu /7K-1 B pamkax JMCHUTIMHbI:

YpoBuu c¢hpopMHPOBAHHOCTH
KOMIIEeTeHIIUH OcHoOBHbBIE IPU3HAKHU YPOBHA
I1K-1

[Ipu BbINOMIHEHUH 33aHUN BceX (POPM KOHTPOJS CTYIEHT
JNEMOHCTPUPYET 3HAHUE OCHOBHBIX IOHATHH M METOIIOB
TEOpUU OOBIKHOBEHHBIX AU(PEpeHlInaTbHbIX YpaBHEHUN
U ypaBHEHUH C YaCTHBIMHU IIPOU3BOIHBIMH,

YMeHue HAXOIUTh OOIIee M YaCTHOE pEIIECHUEe
Qg QepeHnaIbHOro ypaBHEeHuS,

én1adenue OTIEIbHBIMU TpUEMaMU  PELICHUS
NPAaKTUYECKHX 337a4 C TOMOIIBI0  OOBIKHOBEHHBIX
muddepeHIIMaTbHBIX  YPAaBHEHUM, CHCTEM JIMHEHWHBIX
muddepeHMaNbHbBIX  YpaBHEHMH U ypaBHEHUH ¢
YaCTHBIMH MPOU3BOAHBIMHU.

[To uroram GaymIbHO-PEUTUHTOBOM CHCTEMBI CyMMa
PEUTHHTOBBIX OAIOB CTyAeHTa cocrapiser ot 60 mo 74
6aJIoB

IHoporosbiit

[Ipu BBITONTHEHWH 3aJaHU BceX (POPM KOHTPOJIS
Ba3zoBbIii CTYJEHT JAEMOHCTPUPYET 3HAHUEe DPA3IUYHBIX METOJ0B
peuienus quddepeHInaIbHbIX YPaBHEHHH,

22



YMeHue TIPUMEHATb TEOPUI0 [UId  PEUICHMS
MIPAKTUYECKHX 3a/1a4 CPETHETO YPOBHSI CII0XKHOCTH,

61adeHue TIpUeMaMH  PEUICHMs] IPAKTHYECKHUX
3aJa4 C IMOMOIIBIO OOBIKHOBEHHBIX JU((epeHIHaTbHbIX
YpaBHEHHMH, CHUCTEM JHUHEWHBIX Ju(QepeHInaTbHbIX
YPaBHEHMI U YpaBHEHHI ¢ YaCTHBIMH IIPOU3BOJHBIMH.

ITo uToram GayIbHO-PEUTUHIOBON CHUCTEMBI CyMMa
PEHTHHTOBBIX OAJUIOB CTYyJIEHTa COCTaBjseT oT 74 mo 86
0aJIoB.

[Tpu BbIMONHEHUU 3aJaHUN BceX (POpM KOHTPOIIS
CTYIEHT JAEMOHCTPUPYET 3HAHUEe DPA3IUYHBIX METOJI0B
pereHus nuddepeHInaTbHBIX ypaBHEHUH,
MIPUMEHSIOMINXCS 111 KOHCTPYHUPOBAHUS U UCCIICAOBAHUS
MaTeMaTHYeCKUX MOJIENeH,

YMeHue TPUMEHATb TEOPHUIO JJs pELICHUs 3a]ad
YPOBHSI MATEeMAaTUYECKON (PU3UKH,

61a0eHue HABbIKAMU PELICHUS] PaKTHYECKUX
3a/la4 ¢ MOMOIUIbI0 OOBIKHOBEHHBIX U depeHIInaTIbHBIX
YpaBHEHMI, CHUCTEM JIMHEWHBIX Ju(QepeHInaTIbHBIX
ypaBHEHUH U YpaBHEHHM ¢ YACTHBIMH MPOU3BOIHBIMHU.

ITo uToram GayIbHO-PEUTUHIOBON CHCTEMBI CyMMa
PEUTHHIOBBIX OalIOB cTyneHTa coctaBisieT ot 87 mo 100
0aJLIoB.

IHoBbIIEHHBIH

MeTtoauyeckue MaTepuabl, ONpeaesolye NpoueIypbl OleHUBAHUSA

[lenpto MPOMEXKYTOUHOM AaTTECTAllMM MO JAaHHOW IUCHUIUIMHE SBISIETCS OLIGHKA YpPOBHS
c(OpMUPOBAHHOCTH KOMIETEHIIMI B pe3ysIbTaTe YCBOCHUSI 3HAHUMN, IPUOOPETEHNsI YMEHUH, HaBbIKOB
Y OIBITA JIEATEILHOCTH B paMKaX OCBOCHHUS AUCLUIUINHBI (MOAYJIS).

[Tpouenypa oneHUMBaHUS OXBAaThIBA€T OOYYAIOLIUXCS, OCBAaMBABLIMX JUCIUIUIMHY (MOMYJb)
[Tponienypa OLlEHMBAaHUS IMPOBOAUTCS IO OKOHYAHWM OCBOEHHUS IUCHMIUIMHBI (Moayns). OneHka
ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIIMN Ha 3Tanax ux (OpMHUpPOBaHMSI ONpEEsieTcsl HA OCHOBAHUU
cobeceZl0BaHUs, BKJIIOYAIOIIMX TEOPETUUYECKHE BOMPOCHI MM 33JaHUs, B KOTOPHIX OOydaroliemycs
IpeIaraloT OCMBICIUTD PealibHYI0 MPOEeCCHOHATbHO-OPUEHTUPOBAHHYIO CUTYAIUIO, HEOOXOJUMYIO
JUI pelleHus] JaHHOH NpoOJeMbl; MPH ATOM aKTYyaJU3UpPYeTCs ONpeeseHHbIH KOMIUIEKC 3HaHUH,
HEOOXOMMBIN 17151 pa3perieHus: JaHHOW mpooiembl. OlleHUBaHUE OTBETOB OOYYAIOIINXCS TIPOBOIUTCS
B COOTBETCTBUU C NPUBEICHHBIMU KPUTEPUIMHU.

Ha ocHoBaHum o0TBETOB (OTBETOB Ha TECT, BBINOJIHEHHWE MPAKTUKO-OPUEHTUPOBAHHOTO
3aJJaHNs) OLICHMBAETCSl YPOBEHb C(OPMHMPOBAHHOCTH KOMIIETEHLMH Ha 3Tamax UxX (OpMUpPOBaHMS B
pamMKax JUCHMIUIUHBI (MOAYIS), a TAKXKE€ YPOBEHb 3HAHWM, YMEHUIl, HABBIKOB U OMbITA JEATEIbHOCTH,
II0 pe3yJibTaTaM BBICTABISETCS OLEHKA. Pe3ynbTaTel MPOBENEHUS MNPOLENYpbl B YCTAaHOBIEHHOM
MOPSAJIKE TPOCTABISAIOTCA MPENoJaBaTeieM B 3a4eTHbIE KHIDKKM OOYYarolMXCS U 3JIEKTPOHHbIE
BeoMmocTH. Io pesynapTaTam npoBeneHMs IPOLEAYPBl OLIEHUBAHUS MPENOJABATENIEM JIETAETCS BBIBOJ
0 pe3yJibTaTax MPOMEXYTOYHOM aTTeCTalluy MO0 AUCIUILIIHHE.

[Iponienypa orieHnBaHuUs (3a4€T) COOTBETCTBYET JACHCTBYIOIIUM B BY3€ TEKYIIIUM IOJIO0KEHUSIM,

BxiIrodas Ilomoxxenue o pCﬁTHHFOBOﬁ CUCTCMC TCKYILCTO KOHTPOJIA YCIICBACMOCTH U HpOMC)KYTOQHOﬁ
arrecTal CTyACHTOB.
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