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|. AHHOTAIIMA

1. IIe.m; H 3aJJa4Yi JUCIIUITIJINHbI

Lensamu 1 3a1a4aMi OCBOCHUS TUCLIUILUINHBI SIBJISIFOTCS. OCBOCHUE KIIFOUEBBIX TIOHSTHI,
BOMPOCOB  Teopud  JuU(PQepeHIHaTbHbIX  ypaBHEHHH,  IOCTAHOBOK  3a71ad,
dbopmynupyembIx B Buze JuddepeHImanbHbIX ypaBHEHUH, aHATUTUYECKHX METOJIOB

PELLIEHNS U KAYECTBEHHOT'O UCCIIEIOBAHUSL.
2. Mecto mucuumuinnbl B cTpykrype OOII

JlaHHas AUCLMIUIMHA OTHOCHUTCS K pasneny «JlucuurmHel npoduis NOATOTOBKI
yacTH, GOpMHUPYEMO YHaCTHUKAMU 00pa30BaTeNIbHBIX OTHOLIEHUH biioka 1.

JlucuurinmHa HAaXOAWTCS B JIOTMYECKOM M COAEPKATEIBHO-METOIUYECKON
B3aUMOCBSI3M U TpeOyeT 3HaHUM M yMEHUH, GOPMUPYEMBIX B pe3ybTaTe OCBOCHUS
HIKOJIbHOW MPOrpamMMBbl, aareOpbl, MaTEMaTUYECKOTO aHAIN3a

JucuumninuHa HeoOXonuMa Kak IMpeauiecTByioUlasi, B YaCTHOCTH, JJIs
JUCHMIUIMH. YHCJIEHHbIE METOAbl, (usmka, meroasl ontumuzauuu u HCO,
JUCUUIUIMH 10 YIIYOJeHUIO0 OOIEenpoecCHOHANBHBIX U NpOo(ecCHOHATbHBIX

KOMIIETEHITUH.

3. O0beM aucHuIIMHBL: 3 3aUeTHBIX eauuu, 108 akageMudecKrx 4acoB, B TOM
yucJie:
KOHTAKTHAsl ayIMTOPHAsi padoTa: JeKuun 32 Jaca, MpaKTHIeCKe 3aHATHs 32
Yaca, B T.4 [IPaKTUUeCcKast MOJIrOTOBKa 6 4acos,;
KOHTAKTHAsI BHeAYIUTOPHAsi padoTa: KOHTPOJIb CAMOCTOSTEIbHOM paboTst O
9acoB, B TOM YHCJIe KypcoBas pabota () 4yacos;

camocrositeibHas padora: 44 vaca, B ToM ynciie KoHTpois 0 gaca.

4. TlnanupyeMble pe3yJbTaTbl O0y4YeHHsI 1O AUCHUILVIMHE, COOTHECEHHBbIEC C

IVIAHUPYEMBbIMHU Pe3yJIbTATAMH 0CBOEHHS 00Pa30BaTEILHOM MPOrPaMMbI



IInaHupyemsle pe3ynbTaTbl OCBOCHUS
00pa3oBaTeIbHON POrpaMMBl

(bopmupyembie KOMIIETSHITHH )

[Tnanupyemble pe3ynbTaTsl 00y4eHHs 110 AUCLIUIIIUHE

YK-1 Cnoco0en
OCYILIEeCTBJIATH MOMCK,
KPUTHYECKUHA aHAJIM3 M
CHHTE3 HH(popMaLHH,
NPUMEHATH CHCTEMHBIN
MOAX0/ IS pelieHus

MMOCTABJICHHBIX 3aJa4.

YK-1.1 Anammsupyer 3amady, BBIAEIAS €€

0a30BbIE COCTABIISAIOIINE.

YK-1.5 PaccmaTtpuBaet u npeajgaracT BO3MOKHBIE
BAPUAHTBHI  PEIICHUS TMOCTABJIECHHOM  3aJauyw,
OIICHUBAs UX IOCTOMHCTBA U HEJOCTATKHU.

IIK-3 Cnocoden
OCYIIEeCTBJIATh
KOHIIENTYaJIbHOE
MO/IeJIMPOBaHME
npooJeMHOM 00J1aCTH U
NPOBOAUTH (POPMATH3ALUIO
NnpeaCTABJICHUS 3HAHUH B
CHCTEMAX MCKYCCTBEHHOI0
HHTEJJIEKTA

[TIK-3.1 Pa3pabaThiBaeT KOHIIENTYJIbHYIO MOJIETh
poOJEMHOI 001aCTH CUCTEMBI UCKYCCTBEHHOTO
MHTEJUIEKTa

5. ®opMa NPoOMeKYTOUYHOI ATTeCTAIIMU M CeMecTP MPOX0KIeHusi: 3a4eT 4 cemecTp;,

6. SI3bIKk NpenogaBaHus: PyCCKUIA

Il. Conep:kanue IMCHUILVIMHBI, CTPYKTYPHMPOBaHHOE MO TeMaM (pa3eiaMm) ¢

YKa3aHUuEeM OTBCACHHOI0 HA HHUX KOJHYECTBA AKAACMHUYCCKHX YaCOB M BU/I0B

YUeOHBbIX 3aHATHH

VYyeOHas nporpamma —

HanuMCHOBAHUC pa3JICJIOB U TEM

Bceero KonrakTHas pabora CamocTo

ATCIIbHAs

Kontpo JIEKLIUH [IpaxTruec

(dac.)

Jb KUe

pabora, B

CaMOCTO 3aHATHUA

TOM

SATCIIBHO qucIe
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4 cemecTp
1. Iuddepennmanbapie
ypaBHeHus 1-ro nopsjaka 40 12 12 4 16
1. YpaBHeHus n-ro nopsiaka 24 8 8 8
2. Cuctemsr OJ1Y 24 8 8 2 8
3. Bornpocsr kauecTBEeHHOM
Teopur aUQhepeHINATHHBIX
ypaBHEHUH 20 4 4 12
Hroro: 108 0 32 0 32 6 44

IIporpamma ocBoeHHs1 y4eOHOM TUCHUILIHHBI
Tema 1. [ludpdepenmansabie ypaBHeHUs 1-ro mopsiaka
Huddepenimanpuble  ypaBHEHUsT  NEPBOTO  MOPSAKA,  pa3pellieHHbIE
OTHOCUTEIBHO  MpoU3BOAHOW. OcHOBHBIE MOHATHA: AU depeHuranbsHoe
ypaBHEHUE, ypaBHeHHE B nuddepeniunanax, ooiiee penieHnue, 4acTHOe perieHue,
oO1IMif MHTETpaJl, YaCTHOE pellieHue, 3anadya Komu, pemenue 3anaun Komm.
Pemenne OJ1Y nepBoro nopsijika 1 ypaBHeHu# B nuddepennnanax:
- ypaBHeHHE ¢ pazfenstonmmucsa nepemeHHsiMu (51, 54) u ypaBHEHHS,
ceogsmuecss k Hum: (62, 64); onmHopomueie ypaBHenus (101, 108) wu
cBojsmuecs K HuMm (118);
- nuHeiHbie ypaBHeHus (140, 146, 139), ypasuenus: bepuymm (151);
- ypaBHEHUE B NMONHBIX auddepeniunanax (186).
Meron 3amennl (161-163) u Boigenenus auddepeniuana (197, 206).3axaua

Kommu. Pemenue 3amau Kommu (53, 56).



WNurterpanbHubie  kpuBble. IlocTpoeHuMe HHTErpalbHBIX KpPHUBBIX METOJIOM
W30KJIMH, T€OMETpUYECKass MHTeprpeTanus yciioBusd Komm u pemieHus 3anayu
Kommu (2, 5).

Teopema cylecTBOBaHHUS M €IMHCTBEHHOCTH perieHus 3agaun Kommn.

Marematuueckast popmynupoBka W npumeHenue OJlY B pemienun 3amau:
3aKOH HM3MEHEHHs Cc(OpMYyIHMpOBAaH B YCIOBUU 3a/laud U JAaHbl YCIOBUS IS
HaxoxaeHus: kodddummentoB (80, 82, 85, 87, NeKIMOHHBIC), BHIBOJ yPaBHCHHI
(77-79, 91-92).

Kpaessbie 3amaun. @ynkuus ['pruna. Pemenne HeoqHOPOAHOM KpaeBoOU 3a1a4u
(764, 767).

Peuienne ypaBHEHU MOHUKEHUEM TTOPSIAKA.

Tema 2. JIuneitHple ypaBHEHUS N-TO MOPSAIKA

JIuneiinble ypaBHeHusi N-ro mnopsiaka. TCE. JluHeliHas 3aBUCHUMOCTh U
HE3aBUCUMOCTh  (DYHKLHI, ONpEeAeNeHHe, TEOPEMBbI, HCCIEJOBAaHUE  IIO
ONPENICNICHUI0 U C UCIOJb30BaHueM omnpeaenutenss Bponckoro (641, 644, 648,
652, 660). ®CP, naxoxnenne ®CP, Teopema 00 001IEM pelICHUH OAHOPOIHOTO
ypaBHEHUSI, MMOCTPOCHUE OOIIEro pEeIeHHs OJAHOPOIHOTO ypaBHeHus (511, 524,
518, 531). OO6mee pelreHre HEOMHOPOIHBIX ypaBHeHHH. HaxokneHue 4acTHOTO
pElIeHMs: METOJ BapHallMM NPOU3BOJIBHBIX NOCTOSHHBIX (576, 578), meron

HEONpeACIeHHBIX KOA(D(PUIIMEHTOB M NpUHIMN cyneprno3unun (542, 543, 547,
548).

Tema 3. Cuctemsr O1Y

Cenenne 3agaun Komm ypaBHeHus k 3amadye Komm cucremst (585, 587).
Ceeaenue 3amgaun Komm cructemsl K 3amade Komm ypaBuenus (831, 833, x(0)=0,
y(0)=0). Haxoxneane ®CP, obriero pemienus, perierus 3anayn Komm ypaBHeHUs

(cucTembl) CBEIEHMEM K COOTBETCTBYIOILIEW 3ajaue JUisl CUCTeMbl (ypaBHEHUS)

(585, 587, 831, 833, x(0)=0, y(0)=0).



JIuneiinble cuctembl N-ro mnopsanka. TCE. JluneiiHas 3aBUCMMOCTh U
HE3aBUCUMOCTh BEKTOP-QYHKIMH, OMpEACIICHUE, TEOPEMBI, HCCIEAOBAHUE IO
ONPEACICHUIO U C UCIOJIb30BaHUuEM ornpenenurensi Bpouckoro. ®CP, teopema o
cymwectBoBannn PCP, naxoxaenue OCP, nocTpoeHue o0O0IIero pemeHus
oHOpoaHOM cucTeMsl (828, 829, 800, 801, 805). Ob11ee perieHne HeOTHOPOTHBIX
ypaBHeHU. HaxokJaeHHe 4YacTHOTO PEUICHMS: METOJ BapHallMu IPOM3BOJIBHBIX
nocTosiHHBIX (846, 847), MeTOJ HEOMpPENEICHHBIX KOA(P(OUIMEHTOB U MPUHIUI

cynepno3uiiuu (828, 833).

Tema 4. Bonpockl kaueCTBEHHOUN Teopuu AU depeHInaIbHbIX YPABHEHHM
Hunamuueckue (aBTOHOMHbIE) cuctembl. da3oBoe mpocTpaHCTBO, (a30BbIE
TpaekTopun. Knaccudukarius 0coObIX TOUEK JTUHEHHBIX OHOPOAHBIX CUCTEM 2-TO
MopsJiIKa C MOCTOSIHHBIMU JIEUCTBUTENIbHBIMU Kodduimentamu (962, 972, 974,
973, 966). HaxoxaeHne ocoObIX TOYEK U OCTpoeHUe (a30BbIX TPACKTOPUI B UX
OKPECTHOCTH JiJis HeMHeHHbIX cucteM (1028, 1025, 986, 902).2. YcroituuBocTh U
aCUMIITOTMYECKAas YCTOMYMBOCTh pewmeHnid 1o JlanyHoBy. OmnpeneneHue.
HccnenoBanre Ha yCTOWYMBOCTH MO NEPBOMY HPHOIMKEHUIO - HAXOXKICHHE U

UCCIICIOBAaHME HA YCTOMYMBOCTH MOJIOKEHUH paBHOBecHs (916-918; mpumep .15,

907-909).

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

YueOHas nporpamMmma — Bup 3ansatus O6p830BaTCJ'IBHBIe TEXHOJIOTHH

HaMMCHOBAHHUC

pa3lesoB U TeM

1. Muddepenunansupie | Jlexknuu, npaktudyeckue | 1. M3noxkeHune TeopeTHyeckoro Marepuania

ypaBHeHus 1-ro 3aHATHS 2. Pemenue 3a1au
opsiAKa
2. YpaBHEHMs n-TO Jlexuuu, npaktnyeckue | 1. M3noxeHne TeopeTHIECKOro MaTeprania

ropsijiKa 3aHATHA 2. Pemenue 3aa4




3. Cucremsl ypaBHeHuid | Jlekuuu, npaktuueckue | 1. M3noxeHue TeOpeTHYECKOro MaTepurana

3aHATHA 2. Pewienue 3anau
4. Borpocsl Jlekuuu, npaktuyeckue | 1. M3moxeHue TeopeTuueckoro Marepuaia
KaueCTBEHHOU TEOPUU | 3aHATHUS 2. Pemenue 3a1a4

OnY

[TpenogaBanue yuyeOHOW NAUCLUMIUIMHBI CTPOUTCS HA COYETAHUM JIEKIU,
MPAKTHUECKUX 3aHATUN U Pa3IMYHBIX (POPM CaMOCTOSITENLHON pabOThI CTYACHTOB.
B npouiecce ocBOeHUs JUCHMILIMHBI UCIIOB3YIOTCS CIEAYIOIINE 00pa30BaTeIbHbIE
TE€XHOJIOTHH, CHOCOOBI U METOJbl (POPMUPOBAHUS KOMIIETEHLMI: TpaJulMOHHbIE
JEKIUW, TMPAKTUYECKHE 3aHATUS B  JHAIOTOBOM  PEXKHUME, BBIIIOJHECHHE
VH/IMBUIYaJIbHBIX 33JJaHUI B paMKaX CaMOCTOSITEIbHON pabOThI.

JucuuninHa  OpeaycMaTpUBaeT — BBINOJIHEHHE  KOHTPOJBHBIX — padoT,

IIMCBMCHHBIX JOMAIITHHUX SaHaHHﬁ.

IV. OueHouHble MaTepuajbl Uil NMPOBeJdeHUs TeKylleld U MPOMeKYTOUYHOM
arTrecTanuu

YK-1 Cnoco0eH oCymIeCTBJIATh INMOHUCK, KPUTHYECKUH AHAJN3 M CHHTE3
UH(OPMALMHU, MPUMEHSATH CHCTEMHBIN MOAX0/ /sl PelleHUus] MOCTABJIEHHBIX
3ajad.

1. Ha3BaTp 00muii BUJT KJIIACCUYECKUX UHTETPUPYEMBIX A hepeHIInaIbHbIX

YPaBHEHUM.

2. CdopmynupoBaTh METOABl HAXOXICHUS PEUIEHUS  OJHOPOJIHOTO

YPaBHEHMUS.

3. CdhopmynupoBaTh omnpenaesieHue, MeToabl HaxoxaeHus OCP auHelHbIX

YPaBHEHUM N-TO OPSAIKA.

4. CdopmynupoBaTh METOJbl HAXOXXICHHUS YAaCTHOTO PEIICHUS JIMHEHMHBIX

YPaBHEHHUU N-TO MOPsAIKA.

5. CdopmynupoBaTth omnpeneneHue, Meroabl HaxoxaeHus DPCP cucrem

JIMHEMHBIX YPaBHEHUH N-TO MOPsAKA.



6. CdopMmymupoBaTh METOIBI HAXOXKICHHS YACTHOTO PEIICHUS CHUCTEM

JIMHEWHBIX YPAaBHEHUN N-TO MOPSAIKA.

Crioco6 mpoBeeHNS — MMCbMEHHBIN.

Kpurepun ouennBanus:
JlaH nipaBWIBHBIN pa3BEPHYTHIM OTBET — 2 Oasia;
OTBeT cOIepKUT HETOYHOCTH — | OaI.

OtBeT He naH — 0 6ayuioB.

1.Onpenennuts TUN U PEIINTh YPABHEHUS

1.1) y'=2y’sin(2x—4), y(2) =1,
1.2) y'=(y+3x+2) -3,

1.3) y'=2 y_ 4,  (pemmuTh KaK OJHOPOIHOE)
X

1.4) y':2¥—4, y(1)=4.

2. Haiitu ®CP ypaBHeHHi
2.1) y"+5y' +4y =0
2.2) y"—10y'+25y =0
2.3) y'—8y'+25y =0

3. Beimucathb BUj1 4acTHOTO petienns Y' — 7Yy = f(X) ¢ HeoXHOPOAHOCTHIO

BHJIA
3.1) f(x)=(4x* +7)k*
3.2) f(x)=3e"

3.3) f(x)=4xe” cos(7x).

4. Haiitu ®CP, ob1iee pelieHre CUCTEMbI

e Al



Crioco6 mpoBeeHNS — MMCbMEHHBIN.

Kputepun onieHBaHuUS:
3a/1aHKe BBHITTOJIHEHO IMOJIHOCTRIO — 10 0amios.
3agaHue BBITOJIHEHO YaCTUYHO — OT 4 10 9 0asuIoB.
BrInomHeHb! OTASIbHBIE 3JIEMEHTHI — OT 1 10 3 0aJlIoB.

3a,Z[aHI/Ie He BbINoJiHEHO — 0 6astoB

IIK-3 Chnocob0eH  oCylIeCTBJIATh  KOHIENTYyajJbHOE  MOJAeJIMPOBAHUE
npo0ieMHOH 00JIaCTH U NMPOBOAUTH (POPMATHU3ANMIO NMPEACTABICHUS 3HAHUI
B CHCTEMAX HCKYCCTBEHHOI0 HHTEJJIEKTA

YK-1 Cnoco0eH oCymIeCTBJIATh IOHUCK, KPUTHYECKHUH AHAJIN3 M CHHTE3
UH(OPMALUMHU, NPUMEHSATH CHCTEMHBIN MOAX0/ /sl PelleHUus] MOCTABJIEHHBIX
3ajad.

1. Pemute 3amauy Koium cuctemsl

X1 [0 —4]x] [0 x(0)] [0

y’:4 0 y+—1’ y(0)| |0

2. Tloctpouth (ha3oBbI MOPTPET TUHAMUYECKOW cucTembl. McciemoBaTh Ha

YCTOfIQHBOCTB CTaqMOHAPHOC PCIICHHUEC CUCTCMbI

X 0 2|x

y] [2 O]y

Kpurepun ouennBanus:
3agaHue BBITOJIHEHO MOJHOCTHIO — 10 0ayIos.
3agaHue BBITOJIHEHO YaCTUYHO — OT 4 10 9 0asuIoB.
BrImmosiHEHEBI OTAENIBHBIE DJIEMEHTHI — OT 1 710 3 0aJUIoOB.

3amanue He BhITOIHEHO — 0 OaIoB

IIK-3 CnocobeH  ocymiecTBIASITH  KOHUENTYaJlbHOE  MOJACJIHPOBAHHUE
NnpoodJIeMHON 00J1aCTH U MPOBOAUTH (POPMATMZALNMIO NMPEACTABJICHUA 3HAHUM
B CHCTEMAaX HCKYCCTBEHHOI0 MHTEJJIEKTA



YK-1 Cnoco0eH ocCymecTBJIsITb IOUCK, KPUTHYECKHMIl AaHAJM3 M CHHTE3
HH(OpPMALMHU, NIPUMEHATh CHCTEMHBIN MOAXO0J /ISl PELIeHUs] MOCTABJIECHHBIX
3ajad4.
1. IlpuBectn mpuMepsl MPEIMETHBIX 3ajad (T€OMETPUYECKUX, (PU3HUECKUX,
SKOHOMUYECKHUX, IKOJIOTUYECKUX, JIp.), cBoasmuxcs Kk O/Y.
2. Kak ¢dopmymupyrotcs 3amauun OJlY nans aHanm3a AMHAMHUKH CHCTEM, B
KOTOPBIX ONMCaH 3aKOH W3MEHEHUS CKOPOCTH H3y4acMOW BEJIMYUHBI.
[IpuBecTn mpuUMeEpHI TaKKUX 3a]ad.

3. Kak dopmynupyrorcs 3a1aun AMHAMUKA HA OCHOBE YpaBHEHUS JIBUKCHUS

HBI-OTOHa, IIPUBCCTH ITPUMCP.

Crnioco6 npoBeieHHs — MMCbMEHHBIN.

Kpurepun onennBanus:
JlaH npaBWIIbHBINA Pa3BEPHYTHINA OTBET — 2 Oaiia
OTBET COJIEPKUT HETOYHOCTH — 1 Gasut

OtBet He naH — 0 0ayuioB.

IIK-3 Cnioco0eH oCcyecTBJIATh KOHIENTYaJIbHOE MOICJIUPOBAHME
npo0.IeMHO 00J1aCTH M IPOBOAUTH (POPMAIM3AIUIO NIPEACTABJICHUS 3HAHU I
B CHCTEMAX MCKYCCTBEHHOI0 HHTEJJIEKTA

1. CkopoCTh yBEIMYEHUS BEJIMUYUHBI BKJIaJa TPONOPLUHUOHAIIbHA €T0 TEKYLIEH

Benuuune. Chopmynupoath 3a1auy Komm u HallTh 3aKOH U3MEHEHUS

BCINMYMWHBI BKJIaaa, €CJIN HadaJdbHAas1 BCIIMYHMHA ObLIa paBHa NO .

2. KacarenbHasi K KpUBOW, MPOXOIAIIEH YEpe3 TOUKY y(l):S, IIEpECEKaeT

npsmyio Y=1 B Touke c alciuccoil B 2 pasza OoJble aOCIUCCHI TOYKH

Kacanusa. Bemmucats 3agauy Komm, HaiTu KpuBYIO.

3. CKOpOCTh U3MEHEHUS TeMIEPaTyphl MPONOPIUOHATIEHA Pa3HOCTH TEKYIIIECH
TeMIepaTypbl Tela W  TEeMIepaTypbl  OKpyXKaroleh cpeabl  [*.
CdopmynupoBath 3anauy Komm st HaX0XKICHUST U3MEHEHHS TEMITEPATYPhI

TeNa, €CJIM HayaJbHas TeMIlepaTypa paBHa .



4. Teno Hauano OBMKEHHE B BA3KOHM cpene 0e3 HAaYalbHOM CKOPOCTH TOA
nerctBueM cuiibl TsoxecTd. ChopmynmpoBaTs 3aaady Konm i HaX0xXIeHUs

3dKOHA UBMCHCHUA CKOPOCTH.

Cnioco0 mpoBeieHNs — MMUChbMEHHBIH.

Kpurtepun onieHBaHUS:
3aJ1aHKe BBHITTOJIHEHO MOJIHOCTRIO — 10 0amios.
3agaHue BBITOJIHEHO YaCTUYHO — OT 4 10 9 0asuIoB.
BEIOJIHEHEI OTAENBHEIE 31EMEHTRI — OT 1 710 3 0ayuIoB.

3aI[aHI/IC He BbIoJiHeHo — 0 6asios.

IIK-3 Cnioco0eH oCcylecTBJIATh KOHIENTYAJIbHOE MOICJIUPOBAHME
NnpoodJIeMHOM 00JIaCTH U IPOBOAUTH (POPMATHU3ANUIO TIPEACTABJICHUS 3HAHU A
B CHCTEMAX MCKYCCTBEHHOI0 HHTEJLJIEKTA

YK-1 Cnoco0eH oCymIeCTBJIATh INMOHUCK, KPUTHYECKHUH AHAJN3 M CHHTE3
UH(OPMALMHU, NPUMEHATH CHCTEMHBIN MOAX0/ /sl PelleHUus] MOCTABJIEHHBIX
3ajad.

1. CxopocCTh UBMEHEHUS TEMITEpaTyphbl MPOMOPIIMOHATFHA PA3HOCTH TEKYIICH
TEMIIEpaTypbl Tella W  TEMIepaTyphl  OKpyXaromied  cpembr %,
Chopmymuposats 3amauy Komm a1 HaxoXIeHUS U3MEHEHUS TeMITepaTyphl
Tena, eCIW HadajdbHas Temmeparypa paBHa [o. HaliTu 3akoH W3MeHEHUs

TEMIIepaTyphl TeJla, 1aTh aHAIIU3.

2. Teno Hayano ABWKEHUE B BSI3KOW cpejie 0€3 HAuadbHOM CKOPOCTU MO
nerictBueM cuiibl TsokecTH. ChopmynupoBaTh 3amauy Ko s HaxoxaeHus
3aKOHAa HM3MEHEHHsI CKOpocTH. HalTh 3aKOH HM3MEHEHHS CKOPOCTH, HAaTh

aHaJIn3.

3. HaiiTu crauuoHapHbie pelleHus, MOCTPOUTh JIMHEAPU30BAaHHYIO CHUCTEMY,
MCCIIE0BATh IOJIOKEHUS PABHOBECHUA: OIPEIEIUTh THII, HMCCIENOBAaTh Ha
YCTOMYMBOCTh, HAHECTU PAaBHOBECHBIE PELICHUS U MIOCTPOUTH 3CKHU3 (ha30BOT0

MOPTPETA B UX OKPECTHOCTH



X' =(x+16)y -1)
y =Xy

Crioco6 mpoBeeHNS — MMCbMEHHBIN.

Kpurtepun onieHBaHuUS:
3aJ1aHre BBHITOJIHEHO MOJIHOCTRIO — 10 0amios.
3a/1aHue BBITOJHEHO YaCTUYHO — OT 4 710 9 6aioB.
BrInonHeHb! OTAeIbHBIE 3JIEMEHTEI — OT 1 10 3 0aJlIoB.

3ananue He BeINOJIHEHO — 0 0aJUIOoB.

V. YueOHo-MeToAnYecKOe H HHPOPMAIMOHHOE 00ecTieYeHre TUCIIUTITHHBI
1) Pekomenyemas ureparypa

OcHoBHAas1 JIUTEpaTypa:

l. Xennep, B. K. OObikHOBeHHbIE nuddepeHInaibHble ypaBHEHHUS,
BapUAIMOHHOE HCYUCIECHUE, OCHOBBI CIECIMANBHBIX (YHKIUNA U HHTETPATBHBIX
ypaBHeHui: yueoHoe nocodue / B. K. Xennep, T. C. benozeposa, M. B. Xennep.
— Camnkr-IlerepOypr: Jlanp, 2022. — 320 c. — ISBN 978-5-8114-2592-1. —
TekcT: snmekTpoHHbIN // JlaHb : »1MeKTpoHHO-OMONMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/210038

2. Tpenorun B.A. OObikHOBeHHBIE IUDPepeHIaIbHbIE YPABHEHHS YYEOHUK /
B.A. Tpenorun. - M.: ®usmariut, 2009. - 312 c. - ISBN 978-5-9221-1063-1;
[DNEeKTpOHHBII pecypc]. - Pexum JIOCTyIIa:
http://biblioclub.ru/index.php?page=book&id=82614

3. bubukos, 0. H. Kypc 0ObIkHOBEHHBIX AH(PepeHIUaANbHBIX YpPaBHEHHIA:
yaeoHoe mocobue / FO. H. bubukoB. — 2-e¢ m3x., crep. — Cankr-IletepOypr:
Jlanb, 2022. — 304 c. — ISBN 978-5-8114-1176-4. — Tekcr: 3yeKTpOHHBIH //
JlaHsb: AIIEKTPOHHO-OMOIMOTeUHAS cUCTEMA. — URL:
https://e.lanbook.com/book/210617

JlonoJIHUTEIbHAS JIUTEepaTypa:

1.Pri6akoB K.A. OGbikHOBEHHbIE U] PepeHIInaIbHbIE YPABHEHUS: PAKTUUYECKUI
Kypc: yueoHnoe nocodue / K.A. PeibakoB, A.C. SkumoBa, A.B. [lantenees. - M.:
Jloroc, 2010. - 384 c. - (HoBas ynuBepcuterckas OuOmmoreka). - ISBN 978-5-
98704-465-0; [DMeKTpOHHBIH pecypc]. - Pe-xum JOCTyTIA:
http://biblioclub.ru/index.php?page=book&id=84753



https://e.lanbook.com/book/210038
http://biblioclub.ru/index.php?page=book&id=82614
https://e.lanbook.com/book/210617
http://biblioclub.ru/index.php?page=book&id=84753

2.AcramoBa U.B. Ilpaktukym mo kypcy «duddepennmansupie ypaBHEHU»:
yuebHoe mocodbue / W.B. AcramoBa, B.A. Huxumkun. - M.: EBpasuiickuii
OTKpPBITBIN HHCTUTYT, 2011. - 96 c. - ISBN 978-5-374-00488-5; [DneKkTpoHHbIN
pecypc]. - Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=90289

2) [TporpammHOe oOecrieueHne

Komnbrotrepusiii  kiace  ¢akyabTeTa MNPUKJIAIHOM MATEeMATHKH U
kuOepHeTHKH Ne 40
(170002, TBepckas 00.1., r.TBepsb, CagoBbiil mepeyiok, a1.35)

Adobe Acrobat Reader DC -

: OecruiaTHoO
Russian
Apache Tomcat 8.0.27 OecIIaTHO
['ocymapCTBEHHBIM KOHTPAaKT Ha MOCTaBKY
Cadence SPB/OrCAD 16.6 JIMIIEH3UOHHBIX TPOTPAMMHBIX TPOIYKTOB

103 - I'K/09 ot 15.06.2009

GlassFish  Server Open Source

Edition 4.1.1 bectuiatio
Google Chrome OecraTHO
Java SE Development Kit 8 Update SeCIIATHO
45 (64-bit)
JetBrains PyCharm Community ecILIatio
Edition 4.5.3
JetBrains PyCharm Edu 3.0 OecIIaTHO
Kaspersky Endpoint Security 10 o | Akt Ha mepemauy npas [IK545 ot
Windows 16.12.2022
Lazarus 1.4.0 OecILIaTHO
Akt npenoctasnenus npas MMC00000027 ot
Mathcad 15 M010 16.09 2011
Akt npenoctasiienns npas Ne Us000311 or
MATLAB R2012b 95 09 2012

MHuoT0o(hyHKIIMOHATBHBIH
penaktop ONLYOFFICE Gecrinata | 6ecriaTHO

oe [1O

OC Linux Ubuntu 6ecninataoe ITIO | OecruiatHO

MiKTeX 2.9 OecIuIaTHO

MSXML 4.0 SP2 Parser and SDK OecruiaTHO

NetBeans IDE 8.0.2 OecIiaTHO

NetBeans IDE 8.2 OecIiaTHO

Notepad++ OecruraTHoO

Oracle VM VirtualBox 5.0.2 OecIuIaTHO

Origin 8.1 Sr2 noroBop Nel3918/M41 ot 24.09.2009 c¢

3A0 «CodtJlaita Tpeitay



http://biblioclub.ru/index.php?page=book&id=90289

Python 3.1 pygame-1.9.1 OecIIaTHO
Python 3.4 numpy-1.9.2 OecIIaTHO
Python 3.4.3 OecIIaTHO
Python 3.5.1 (Anaconda3 2.5.0 64- 6

bit) €CILTaTHO
WCEF RIA Services V1.0 SP2 OecIuIaTHO
WinDjView 2.1 OecruraTHO
R Studio OecIIaTHO
Anaconda3 2019.07 (Python 3.7.3 SeCIIIatio
64-bit)

3) CoBpemeHHbIE TIPOQeCcCHOHATBHBIE 0a3bl JAHHBIX W MH()OPMAIMOHHBIE CIIPABOYHEIC
CHCTEMBI

1. 9BC «ZNANIUM.COM» www.znanium.com;

2. DBC «YHuBepcuterckas oubianoTeka omnmaa»https://biblioclub.ru/;

3. 3OBC «Jlanpy http://e.lanbook.com.
4) ITepedeHb pecypcoB MHGOPMAIMOHHO-TEICKOMMYHHKAIIMOHHOM ceTH «MHTepHEeT,
HEOOXOMMBIX ISl OCBOCHUSI TUCITUILTAHBI

BupryaneHas oOpasosarenbhas cpera TBI'Y (http://moodle.tversu.ru)

Hayunas oudmnorexa TeI'Y (http://library.tversu.ru)

V1. MeToanuyeckue MaTepHaJIbl VI 00y4aIOIIMXCSl 110 OCBOEHHIO TUCIUTLINHBI

MakcuMainbHas cymMmMa OaJlJIoB MO y4eOHOW AUCHUILIMHE, 3aKaHYMBAOIICICS
AK3aMEHOM, MO WUTOram ceMmectpa cocrtapisier 60 Gamwio (30 OawwtoB - 1-it
Moaysh ¥ 30 6aIoB - 2-i MOTYJIb).

OGyuaromemycsi, HaOpaBmiemy 40-54 Oamia, npu TOABEICHUM HMTOTOB
cemecTpa (Ha IOCIEAHEM 3aHSATHH MO TUCLUUIUIMHE) B pEUTUHTOBOI BEJOMOCTH
ydeTa yCIeBaeMOCTH W 3a4ETHOM KHIIKKE MOXET OBITh BBICTaBJIEHA OIlEHKA
«YZOBJIETBOPUTEIHHOY.

OOGyuarorieMycsi, HaOpaBmemy 55-57 0amioB, NpU TOABEISHUH HTOTOB
cemMecTpa (Ha TMOCIHEAHEM 3aHITHH 1O JUCHUIUIMHE) B rpade peHTHHTOBOU
BeIOMOCTH ydeTra ycneBaeMocTu «lIpemMuanbHbie Oalibl» MOXKET OBITh
n00aByieHO 15 6ayiyioB ¥ BBICTABJICHA SK3aMEHAIIMOHHAS OI[EHKA «XOPOIIIOY.

OGyuaromeMycsi, HaOpaBimiemy S58—60 0aioB, NMpu TMOABEIECHUM HUTOTOB
cemMecTpa (Ha TMOCIHEAHEM 3aHATHUM MO NUCLMIUIMHE) B rpade pedTUHTOBOU
BEIOMOCTU y4eTa ycrneBaemocTH «lIpemuanbHbie Oasibl» MOXKET OBITh
no0aByieHo 27 OaJIOB U BBICTABJIEHA HK3aMEHAIMOHHAS OLIEHKAa «OTJIMYHO». B
KaKUX-TMOO UWHBIX Clydasx Jo0OaBlieHUWE TMPEMUATbHBIX OaJJIoOB  HE
JOMyCKaeTCsl.

OOyuaromuiics, HaOpaBIHii 10 39 6AITIOB BKIFOUYNTEIBHO, CIAET IK3aMEH.



http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://moodle.tversu.ru/
http://library.tversu.ru/

Pacnpe;leneHHe 0ajI0B 10 MOAYJ/ISIM YCTAaHABJIMBACTCA IPCIIOAABATCICM U
MOXKET KOPPCKTUPOBATLCA.

B kaxmom cemecTpe IpoBOASTCS 3 KOHTPOJIBHBIX MeponpusiTus: (1-if Momyb)
pelleHre WHIUBUAYaJIbHBIX 3aJaHUi, KOHTpPOJIbHAsA, (2-i MOIyNb) peIICHHUE
WHIUBUIYAIbHBIX 33/1aHHI, KOHTPOJIbHAS, (3) S3K3aMEH.

Pacnipenenenne 6amtos: 30/30/40.

B 4 cemecTpe npenycMoTpeHa kypcoBas padota (100 6aios).

TunoBble 3agaHus sl NPAKTHYECKUX 3aHATHN, AOMALIHEHd PadOThI U
PEUTHUHIOBOI'0 KOHTPOJIS

Tema 1. [ludpdepenmansabie ypaBHeHuUs 1-ro mopsiaka

1.1. Pemennie O/LY u ypaBuenuit B nuddepennuanax: 51, 54; 62; 101, 108;
118; 140, 146, 139; 151; 167, 168; 186. Meton 3amensl (161-163) u BbICHCHUS
muddepennuana (206). Pemenue 3anay Kommu (53, 56).

1.2. Marematuueckas popmynupoBka u npumenenne OJ[Y B pemenuun 3aaau:
80, 82, 85, 87; 77-79, 91-92; 71-76; 90.

1.3. [locTpoeHNE UHTErPAIBHBIX KPUBBIX METOJIOM M30KIHH: 2, 5.

1.4. Pemienne ypaBHEeHUN MOHM>KEHUEM mopsiaka. (453, 424, 445, 455, 485).
Pemienne ypaBHEHH, HE Pa3peUIEHHBIX OTHOCHUTEIBHO MPOU3BOAHOM: 251, 267,
271. Ocobnie petienus (242, 244)

Tema 2. YpaBHeHusa n-ro nopsaka. JInHelHas 3aBUCUMOCTb U HE3aBUCUMOCTh
byukmuit: 652, 644, 648, 662. Haxoxaenue ®CP, mocTpoeHne oOIIEro peieHus
oaHopojHoro ypaBHeHus: 511, 515, 518, 524, 530. HaxoxaeHHe 4YacCTHOIO
pElIeHHs: METOJ BapHali TPOW3BOJIBHBIX TOCTOSHHBIX (576, 578), meron
HEeonpeeeHHBIX Kod(uimenToB u mpuHiun cynepnosurmu (533, 538, 535,
543). IToctanoBka u peuienue 3agauu Kommu (582).

Tema 3. Cucremsl ypaBHeHuid. CBenenue 3amaun Ko ypaBHEHUs K 3a1aye
Komm cuctemnr (585, 587). CBenenne 3amaun Komm cucremsl K 3amade Komum
ypaBHeHus (828, 829, x(0)=0, y(0)=0). Meton uckmouennii: 831, 833, x(0)=0,
y(0)=0; 585, 587. Haxoxnenue ®CP, oOmiero pernieHuss OJHOPOJAHOU CUCTEMBbI
828, 829, 831, 800, 801, 805, 808. HaxokmeHHWe YaCTHOTO PEIICHUS: METO
BapUallMU TPOU3BOJIBHBIX TOCTOSIHHBIX (846, 847), meTom HeONmpeaeIeHHBIX
kod(punreHToB u npuHuun cynepno3unuu (828, 833). MarpuuHas SKCHOHEHTa
828, 867, 868.

Tema 4. Bonipocs! kauecTBeHHOM Teopuu OY

Knaccuduxkarms ocodbix Touek, moctpoeHue (ha3oBbIX TPACKTOPUN JTHHEWHBIX
OJHOPOJIHBIX cucteM: 971, 974, 967, 973, 975, 977. HaxoxaeHue u uccieioBaHue
0COOBIX TOuek HenmuHeWHbIXx cucteM (1028, 1025). VYcrolumBoCcTh W
ACUMIITOTHYECKAsl YCTOMYMBOCTH pemeHud 1o JlanynoBy. HMccnepmoBanue 1o
onpenenennto: 881[a, B], 882, 890, 891; mo mepBomy npubmmKkenuto: 913, 914,
916-918; 907-909), Teopema Jlamynosa (924, 923).



OuneHoYHbIE CPeCTBA IS TEKYIIEr0 KOHTPOJIS 151 CAMOTIOATOTOBKH
1) Onpenenuts Tun. Pemuts ypaBHenue (3agauy Korm).
1.1) y'=2e"", y(-2)=1
1.2) y'=2y’sin(2x—4), y(2)=1
dx x 2(y/x) -5
1.4) y'=(y+3x+2) -3
15) y'=2 y_ 4, y(@)=4 (pemmnTh KaK JMHESHHOE U KaK OJTHOPOIHOC)
X
1.6) y'=-3y+e'y’.

2). IlocTpouts uHTErpaibHble KpuBble Y’ =2y —1 MeToqOM M30KIUH. Beiienuts
pemenue 3anaqan Komn y(1) = -2

3) KacarenpbHasg K KpUBOW, NPOXOIAIIEH Yepe3 TOUKY y(l):3, IIepeCceKaeT

npsamMyro y=1 B Touke ¢ abcuuccoil B 2 pa3a 0oJjblle aOCIUCChl TOUKH KacaHHs.
Beimucars 3anauy Komm, HaliTH KpUBYIO.

4) CKOpOCTB YBCIMYCHUA BCIIMUMHBI BKJIaJa IIPOIIOPHHOHAJIBHA €TI0 TeKymeﬁ
BCINYHUHC. C(i)OpMYJIHpOBaTB 3aJaqy Komm u HaliTH 3aKOH U3MEHCHMS BEIIMYMHBI
BKJIaaa, €CJIM HadYaJIbHas BECJIIMYHUHA ObLIIa paBHa No .

5) Pemmth ypaBHEHHE TIOHMKEHUEM MoOpsinka Xy" =y".
6) YpaBHEeHHE, HE pa3pelICHHOS OTHOCUTEIHHO MPOW3BOIHOM, PEITUTHh BBEJICHUCM
napamerpa Y = —Xy' + 4\/V
7) Haiitu ®CP (noka3athb), BITIACATH 00111€€ PEIICHUE YPAaBHEHUH:
7.1) y"+5y' +4y =0,
7.2) y"—10y'+25y =0,
7.3) y'-8y'+25y=0.

8) Kako oOmmii Bun pemienns B MHK ans ypaBHenus y'—7y' = f(x) C

HCOAHOPOAHOCTBIO
8.1) f(x)=(4x*+7)e*,
8.2) f(x)=3e",

8.3) f(x)=4xe ™ cos(7x).
9) lns ypaBuenus y" -7y’ =14



9.1) Haiitu ®PC, BbIHCATD Yoo,
9.2) Haiitu y,, uctionb3yss MHK.
9.3) Haiitu o6Gmee (wactHoe) pemenue ypaBHeHuss MBIIII.

9.4) Permuts 3a1aqy Ko ¢ yemosusamu Komu y(0)=0, y'(0)=0.

10) HaiiTu oOuiee permeHne MeTo10M UCKITFOUEHHUS

bl Al

11) nst cuctemsl u 3anaun Komn

e SBHE) Dokl

y| [4 o]yl [-1]" [v0)] [0
11.1) Matpuuno Haiitu @CP (000CHOBATH).

11.2) Haiitu pemenrie MBIIII.

11.3) Haiitu yactHoe pemenne MHK.

11.4) Beinucats o01iiee penieHue.

11.5) Haiitu u BeImucaTh pemienue 3aaaun Komm.

12) IToctpouTts (pa3oBbIi TOPTPET cUCTEMBI. McciaenoBaTh Ha yCTOMYHUBOCTD

S o)

13) Haiitu crauuvoHapHble pelIeHUs, NOCTPOUTh JMHEAPU30BAHHYIO CHUCTEMY,
UCCIIC0BATh IIOJIOKEHUS DPABHOBECHUA: ONPENCIIMTh THUI, MCCIENOBaTh Ha
YCTOMYMBOCTb, HAHECTH PABHOBECHBIE PEIICHUS U MOCTPOUTH ICKU3 (Pa3zoBOro
IIOPTPETA B UX OKPECTHOCTH

X' =(x+16)y —1)
y'=xy

O1eHOYHBbIE CPeICTBA PEHTHHIOBOI0 KOHTPOJIS

3 cemecTp.

1. UnauBruyanbHOE KOHTPOJIBHOE 3aJaHNE.

Tema: [Quddepenunansubie ypaBHEHHS TEPBOTO TMOPSJKA W METOABl HUX
pelieHus.

Ienb: npoBepka 3HaHuUs U yMmeHus pemars OY 1-ro nopsiaka.

TumnoBoii BapuanT padotsl: 54, 108, 136, 186, 408.

[Ipumepst 3amau, 3agauu JUIsl cCaMoOCTOsITENbHOUM moaroToBku: 301-420 c6.
3agaqy A.d. dununnosa.

2. KonrtponbHas padoTa.



TemaTuka 3a7au:
1. Pemrenue ypaBHEHUH, HE pa3pelIEHHBIX OTHOCUTEILHO MPOU3BOTHOM.
2. Penrenne ypaBHEHUH TOHMKCHUEM ITOPSIKA.
3amaun U1 CAaMOCTOSATEIBHOM MOAroTOBKHU: 1) 267 — 286; 2) 421-500.
TunoBoit Bapuant: 1) 267; 2) 449 u3 c0. 3anau A.®D. Oununmora.

4 cemecTp

1. IaauBryansHOE KOHTPOJIBHOE 3aJaHNE

Tema: Pemenue cucrem ypaBHEHUN.

TunoBoii Bapuant 3amanus: [ 3amanHon cucteMsl (826-845), Halitu oOmiee
pemienue MetooM uckitoueHusi; @CP, olriee perieHre 0THOPOAHOTO yPaBHEHUS;
YacTHOE pEIICHHE METOAOM HEOMpEeACCHHBIX KOA(P(UIIUEHTOB; YacTHOE
pellieHne METOJIOM BapHallii MPOU3BOJBHBIX TOCTOSHHBIX;, BBIMHCATH OOIIEe
pelieHue, HaWTu peuieHue 3anaun Kommm; 1iist MaTpuibl HOCTPOUTh MATPUUHYIO
HKCIIOHEHTY.

2. KontponbHas padoTa.

Temaruka 3amau:
1. HaxoxaeHue MaTpUYHOM DKCIIOHEHTHI, 3allUCh pEIIEHH C €€
UCII0JIb30BAaHUEM
2. Knaccudukanus 1 noctpoeHue (pa3oBbIX MOPTPETOB JTUHEHHBIX CUCTEM 2-
ro Mopsi/IKa.

TunoBoii BapuaHT KOHTpOJIbHOM: 1) 826; 2) 973

3amaum 1t moaArotoBku: 1) 826-845; 2) 971 — 978.

IIpuMepHBI CNHCOK BOMPOCOB MPOrPaMMbl IK3aMeHAa I CaMOCTOSITEIbHOU
MOJITOTOBKHU: C(HOpMYyJTMPOBaH B TpOrpaMMe IUCIMIUIMHBI B pazzaene |l yueOnoro
iaHa. B 3 cemecTpe sk3amMeH BKIIIOYaeT TeMbl 1, 2 Kypca, B 4 ceMecTpe — Tembl 2, 3, 4.

Tembl kKypcoBbIX padoT (4 cemect)p)

JIOTIOTHUTEIbHO K TeMaM JaéTcs CIUCOK  BOIPOCOB, YTOYHSIONIUX H
KOHKPETU3UPYIOIIMX TpeOOBaHUS W CoJepkaHWe. BBIMOIHEHHE mpeanosaract
UCTOJIb30BaHue makera Maple.

1. JuddepeHuunanbaple ypaBHEHHs TE€PBOrO  MOPsAKA, pa3pelieHHbIE
OTHOCHUTEIBHO MPOU3BOIHOM.

. YpaBHeHnus B nuddepennnanax.

. YpaBHEHUS C pa3lESIOMIMMUCS NTEPEMEHHBIMU U YPaBHEHUS, CBOSIIHUECS K
HUM

. JIuneiiHble ypaBHEHUS U YPABHEHHUSI, CBOASIINECS K HUM.

. YpaBHeHus B MONMHBIX auddepeHImarax.

. Meroa n30KIMH.

. [Ipumenenne OJ]Y B pelieHUMM OPUKIAIHBIX 3a1ay. (3 HWHIUBUAYAIbHBIX
BApUAHTA).

W N

O\ D B



8. Pemenue ypaBHEHMH, JOMYCKAIOIINX

UHAMBUYaJIbHBIX BApUAHTA)

ITIOHMXKXCHUC IopsAaKa.

9. YpaBHeHUs, HE pa3pelICHHbIE OTHOCUTEIBHO ITPOU3BOIHOM.
10. JIunelinast 3aBUCUMOCTb U HE3aBUCUMOCTb (DYHKITH.
11. ®CP ypaBuenuit N-ro nopsiaka. (2 MHIUBUyaIbHBIX BapHaHTa)

12. HaxoxaeHue o0111ero pemeHus sl OJJHOPOIHBIX YpaBHEHUM N-TO MOpsIKa.

13. O61ee perieHre HEOJHOPOIHBIX YPABHEHHI N-TO MOpsiIKa.

14. Meron HeomnpeaeneHHBIX KOI()PHUIMEHTOB A HAXOXKICHUS YaCTHOTO

pEeLIEeHNs] HEOTHOPOJHBIX YPABHEHHUM N-TO MOpPsIKA.

15. Meron HeomnpeaeneHHbIX KOI()PHUIMEHTOB A HAXOXKICHUS YaCTHOTO

pelnIeHns] HEOTHOPOJHBIX YPaBHEHUI N-TO MOPSIIKa.
16. JIuneiiHble CUCTEMBI U YpaBHEHUS N-TO MOPSIIKA.
17. Meton uCKIIrOUeHUs ISl PELIEHUST CUCTEM N-TO TOPSIIKA.
18. JIuneitabie cucteMbl N-ro nopsiaka. ®CP. (3 uHAUBUyaTbHBIX BapHaHTA)
19. TIloctpoenue  oOmIEro  pEImICHHS  HEOJHOPOJHOM  CHCTEMBI.

WHIVBUyaJIbHBIX BapUAHTA)
20. MarpuuHas 5KCIIOHEHTA.

VIl. MaTepuajabHo-TeXHU4YECKOe o0ecriedeHmne

JIekoHHas ayiuTopus

VYyebOnas aygutopus Ne20
(170002, TBepckass 00is., r.TBepn, CanoBbiii
nepeyiok, 1.35)

VYuebnas ayauropust No205
(170002, Teepckass o6is., 1.TBepr, CanoBbIii
MepeyioK, 11.35)

VYuebnas ayauropust No7
(170002, Teepckass o06is., 1.TBepr, CanoBbIii
MepeyoK, 11.35)

HabGop yuebHoi1 mebenu,
IKpaH,
IPOEKTOP.

Hab6op yuebHoi1 mebenu,
JKpaH,
IPOEKTOP.

Habop yuebHoit mebenu,
MeJIoBast J0cKa

Jliis caMoCTOSATENbHOM padoThI

[Tomenienue st CaMOCTOSTENIbHON paOOThI
Komnbrotepusiii kiace dakynprera [IMuK Ne 46
(170002, Tsepckas o0ma., r.TBeps, CanoBsiii
NepeyIioK, 11.35)

Ha6op yueOHo#t mebenu,
KOMIIBIOTED,
HPOEKTOP.

VIII. CBenenusi 006 00HOBJIEeHUM padoyeii MPOrpaMMbl AUCHUILTAHBI

e OOHOBJICHHBIH pasaea | Onucanue
I -11 pabouei NMPOrpamMMbl | BHECEHHBIX
T | IMCHMILTHHBI H3MeHEeHM

PexBU3uTHI
AOKYMEHTA,
YTBEepAMBILEr0




HU3MCHCHUA

11. 2) [IporpamMmmHOE Buecenbl Or
o0ecrieueHue n3MeHenuss B cnucok | 24.08.2023 rona,
I1O nporokosn Ne 1
YUYEHOTO COBETa

dakynbTera

V. 1) OO6HOBICHHE Or
Pexomentyemast CCBUIOK Ha | 24.08.2023 rona,
JuTeparypa JIUTEPATYPY nmpotokosr Ne 1

YUEHOTO COBETa
(dhakynpTeTa




