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|. AHHOTAIIMA

1. IIe.m; H 3aJJa4Yi JUCIIMITIJINHbI

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 AUCHMIUIMHA OTHOCHUTCS K paszzaeny «Maremartuueckuin» o00s3aTebHON
yactu brnoka 1.

JlucuurinmHa HAaXOAWTCS B JIOTMYECKOM M COAEPKATEIBHO-METOIUYECKON
B3aMMOCBSI3M U TpeOyeT 3HAaHUM U yMeHUH, (OpPMUPYEMBIX B Pe3ybTaTe OCBOCHHUS
IIKOJBLHOM MPOTrpaMMBbl, aIreOpbl, MATEMAaTUUYECKOTO aHan3a

JucnunianHa HeoO0XoauMa Kak TMpeIIIecTBYOIIas, B YacCTHOCTH, JUIs
JUCHUTUIMH. YpaBHEHUS MaTEeMaTU4YeCKOM (PU3HMKH, YUCICHHBIE METONbI, (Pu3uKa,
METObI OINTUMHU3ALUA u NCO, JUCLUTUINH 1o YTIIyOJICHUIO

oOmenpodeccuoHambHbIX U TPO(PECCHOHATBHBIX KOMITETCHITHH.

3. O0beM TMCHUIIMHBL: 8 3aUeTHBIX eIMHHII, 288 akageMHUUEeCKHX YacoB, B TOM
qucie:

KOHTAKTHAsl ayIMTOPHAasi padoTa: JeKiun 62 Jaca, B T.4 IPaKTHIECKast
TIOJITOTOBKA 4 Yaca, MpaKTHYECKUE 3aHITHs 62 Jaca, B T.4 IPaKTHUeCKast
MOJITOTOBKA 2 Yaca,

KOHTAKTHAsl BHEAYTUTOPHAs padoTa: KOHTPOJIb CaMOCTOSITeNIbHOM padoTst 10
9acoB, B TOM 4HCJIe KypcoBas padota 10 yacos,;

camocrosite;ibHas padora: 154 yaca, B ToM ymciie KOHTPOJb /4 yaca.

4. TlnanupyeMble pe3yJbTaTbl OOy4YeHHsI 1O AUCHUILVIMHE, COOTHECEHHbIE C

IVIAHUPYEMbIMH pe3yJibTATAMM 0CBOCHHUS 00Pa30BaTeIbHOM MPOrpaMMbl



IInaHupyemsle pe3ynbTaTbl OCBOCHUS
00pa3oBaTeIbHON POrpaMMBl

(bopmupyembie KOMIIETSHITHH )

[Tnanupyemble pe3ynbTaTsl 00y4eHHs 110 AUCLIUIIIUHE

OIIK-1 CriocobeH npuMeHSTh
(byHIaMeHTaIbHBIC 3HAHUS,
II0JIyYE€HHBIE B 00J1aCTH
MaTeMaTHYeCKUX U (WJIH)
€CTECTBEHHBIX HayK, U
UCIIOJIB30BATh UX B

npodeccHoHALHOM IeATEIBHOCTH

OIIK-1.1 Ob6nanaet 6a30BBIMH 3HAHUSIMH, TIOJTyYEHHBIMU B

00JIaCTH MaTEeMAaTUYECKUX U (MJIN) €CTECTBEHHBIX HAYK

OIIK-1.2 Mcnionb3yeT 6a30BbIe 3HAHHS B 001aCTH
MaTEeMaTUYECKUX U €CTECTBEHHBIX HAYK B
poheCCHOHATILHOMN JIeATEIbHOCTH, BHOCHT HEKOTOPBIC
KOPPEKTHUBBI IIPU MX MCIIOIB30BAaHUU B PO(ECCHOHATBHOM
TSI TeTbHOCTH

OIIK-1.3 Ilpumenser u amanTupyeT (QyHIaMEHTaIbHBIC
MOHATUSL W PE3yJbTaThl B OOJIACTH MAaTEMAaTUYCCKUX |
€CTECTBEHHBIX HAyK K PEIICHUIO 3a7a4 Mpo(ecCHOHATBHOMI

JACATCIIBHOCTH

OIIK-3 CriocobeH mpuMeHSTh U
MOAU(PHUIIMPOBATH MATEMATHYECKHE
MOJIEININ /ISl pEIICHUS 3a/1a4 B
obactu mpodeccnoHaATEHOMI

ACATCIIBHOCTHU

OI1K-3.1 3Haetr OCHOBHBIE MATEMATUYECKUE MOJEIIH B
o0acT npohecCUOHAIBHON AeATeIbHOCTH

OIIK-3.2 IIpumensier 1 MoaupUIMPYET MaTEMaTHIECKUE
MOJIENIN JJISl pelIeHus 33/1a4 B 007IacTn
poeCCHOHATILHOM 1eATEIbHOCTH

OIIK-3.3 O60cHOBaHHO BBIOMpAET, aAANTUPYET U
aHATM3UPYeT MAaTEeMaTHIECKNUE MOIEIH [T PEIICHHSI
337249 MpOoQeCcCHOHATBHOMN EATETHHOCTH C yIETOM

CHeL[I/I(I)I/IKI/I MMOCICIHUX

5. @opma NPOMEXKYTOUHOI aTTeCTALMH M CceMeCTpP NPOXOKIEHHUsI: dK3aMeH, 3

CEeMEeCTp; dK3aMeH, KypcoBas pabora 4 cemectp.

6. SI3bIK MpenoxaBaHus: PyCCKHIA

Il. Conep:kanue IMCHUILIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM (pa3aeiam) ¢

YKa3aHUEM OTBCJICHHOI'0 HA HHUX KOJIHYECTBA AKAACMHUYCCKHX YaCOB M BHUIAOB

YUeOHBbIX 3aHATUH




VYuebHas mporpamma — Bcero KonraktHas pabora Camocro
HauMEHOBAHUE Pa3JeiIioB U TEM (uac.) Kontpo JIEKIIUU [IpakTnuec | ATCIbHALA
b Kne pabota, B
€aMoCTO 3QHATHSI ToM
ATCIIBHO qucie
# KOHTPOJIb
paboTHI
3 3 (gac)
= =
qucIe % é é % é é
Kypcopa | % =3 ’gt 2 & ’gt
gH g H
' & £
m m
pabota)
3 cemecTp
1. Iuddepenunansubie 0 0 0 0 0 0 0
ypaBHeHus 1-ro mopsaka
1.1. Auddepenunanbupie 0
yYpaBHEHHUS [IEPBOTO MOPSAIKA 47 10 0 10 27
1.2. MaremaTnueckas
4
dbopMynupoBKa U IPUMEHEHHE 9 15
OV B pemienun 3ama4 21 4 2
1.3. UHTerpanbHbie KPUBBIE. 19 4 0 4 0 11
1.4. Pemienue ypaBHeHMM 29 6 0 6 0 17
MOHUXEHUEM TTOPSAIKA.
2. YpaBHEHHS n-TO TOPSIKa 28 6 0 8 0 14
Hroro cemectp: 144 30 0 30 0 84
4 cemecTtp
2. YpaBHEHHS n-TO MOPSIKa 39 5 6 0 6 0 22
3. CucreMsl ypaBHEHHH 59 5 14 0 14 0 26
4. Bonpockl KaueCTBEHHOM 0
teopun OIY 46 12 0 12 22
Hroro cemectp: 144 10 32 0 32 0 70
Hroro: 288 10 62 4 62 2 154

IIporpamma ocBoeHus1 y4eOHOI TUCHUILIAHBI

Tema 1. Jluddepenimansasie ypaBHeHuUs 1-ro mopsiaka




1.1. duddepeHunanbHble ypaBHEHHsS [EPBOTO TMOPSAIKA, pPa3pelICHHbIC
OTHOCUTENFHO  Tpou3BOAHOW. OcHOBHBIE mOHATHS: U depeHIanibHoe
ypaBHEHUE, ypaBHeHHE B nuddepeniranax, ooiiee penieHnue, 4acTHOE pelieHue,
oOmuii WHTETpayl, YacTHOE perieHue, 3amada Komm, pemenue 3amaum Kormm.
Pemenue OJ1Y u ypaBHeHuit B nuddepeHiranax: ypaBHEHUE ¢ pa3AessIIOUUMUCS
nepeMeHHbIMU (51, 54) u ypaBHeHuUs, cBojsmIUecs K HUM (62); OJHOPOJHBIC
ypaBuenus (101, 108) u cBogsmuecss k HuM (118); nunelinbie ypaBuenus (140,
146, 139), ypaBuenue bepnymnu (151), Pukkaru (167, 168); ypaBHeHHE B TTOJTHBIX
mupdepennmnanax  (186),  UHTErpupyrolmUid  MHOXKHUTEIb,  HAXOXJICHHE
UHTErpUpyroniero MHoxurens. Meron 3amenbl  (161-163) u  BblaeneHus
muddepenimana (206). Pemenue 3amau Ko (53, 56).

1.2. Marematudeckas ¢popmynupoBka u npumenenue OJlY B pemienun 3amau
(reoMeTpU4ecKuX, (U3MUECKUX, IKOHOMHUYECKHX, HKOJIOTMYECKHX, Jp.): 3aKOH
U3MEHEHUs! cPOPMYIIUPOBAH B YCIOBUU 3aJ]a4H U JIAHBI YCIOBUS JJI1 HAXOXKIACHUS
koadurmenTos (80, 82, 85, 87, nekuuoHHbIe); BeIBOA ypaBHeHui (77-79, 91-92);
reomerpudeckue 3anayu (71-76); ypaBuenue neuxenus Horotona (90).

1.3. UnrerpansHbie Kpuble. [locTpoeHne HMHTErpajbHBIX KPUBBIX METOJOM
W30KJIMH, TEOMETpUYECKass MHTepIpeTaus ycioBus Komm u perieHus 3anadu
Komm (2, 5).

Teopema cCymiecTBOBaHMSI M E€OWHCTBEHHOCTHM pelieHud 3amadd Ko
ypaBHeHUs miepBoro mnopsaka. CooTBercTBue pemieHus 3agauud  Komum u
MHTErpajibHOTO ypaBHEHUA. MeTon mocnefoBaTeNnbHbIX NpuoOnmxkenuid Ilukapa
(223 a, 6).

1.4. PemieHre ypaBHEHHIA IOHMKEHUEM TIOpsiaKka. (453, 424, 445, 455, 485).

YpaBHeHUs, HE pa3pelIeHHbIE OTHOCUTEIBHO Mpou3BoaHOU. (251, 267, 271).

OcoObie pemenus (242, 244)

Tema 2. YpaBHEHUS n-TO MOPAIKA
VYpaBaenus n-ro nopsnka. TCE. JluHeilHasg 3aBUCUMOCTh U HE3aBUCHUMOCTH

(YHKIMI: ONpeneneHue, TEOPEMbl, HCCIEAOBAHUE [0 OIPEAEICHUI0 U ¢



UCIIOJb30BaHuEM onpenenutenss Bponckoro (652, 644, 648, 662). OCP,
Haxoxaenue OCP, noctpoenue ob1Iero pemenHus 0IHOPOIHOTO ypaBHeHus (511,
515, 518, 524, 530). OOwiee peuieHue HEOTHOPOAHBIX ypaBHeHUU. Haxoxaenue
YaCTHOIO PEIICHHs: METOJl BapualHdHM MPOU3BOJBHBIX MOCTOSHHBIX (576, 578),
METOJI HEOIpeAeeHHbIX Kod(puiumenToB U npunuun cynepnosuuu (533, 538,
535, 543). IloctanoBka u pemienue 3anaun Ko (582).

KpaeBbie 3amaun. @Oymkuus [puna. Pemenne kpaeBod 3agaum IS

HEOHOPOIHOTO ypaBHEeHU (764, 767).

Tema 3. Cucremsl ypaBHEHUI

Cenenue 3amaun Kommu ypaBHeHus k 3amade Komm cuctembr (585, 587).
Ceenenue 3agaun Ko cucremsl k 3aaade Ko ypaBuenus (828, 829, x(0)=0,
y(0)=0). Haxoxnaenne ®CP, obmero pemenus, pemenus 3agaun Komm cuctemsl
(YypaBHEHHUS) CBEJEHHEM K COOTBETCTBYIOIIECH 3ajaue JJid ypaBHEHUS (CHCTEMBb)
(831, 833, x(0)=0, y(0)=0; 585, 587).

Jluneitnpie cucteMbl n-ro nopsaka. TCE. JluHeiliHas 3aBUCHUMOCTb U
HE3aBUCUMOCTh BEKTOP-QYHKIMI: OIpeeieHue, TEOPEMbI, HUCCIEAOBAaHUE IO
OMPEICJICHHUIO U C UCTIONb30BaHueM onpenenutens Bpouckoro. @®CP, HaxoxaeHue
®CP, mocTtpoeHue o0IIero pemeHus ogHopoaHol cuctemsl (828, 829, 831, 800,
801, 805, 808). OOmiee pemnieHMe HEOJHOPOJHBIX ypaBHeHMM. Haxoxnenue
YaCTHOTO PEIIEHUs: METOJ| Baphalliy IMPOU3BOJIBHBIX MOCTOSHHBIX (846, 847),
METOJ] HEONPEACICHHBIX KO3 (UIIMEHTOB U MPUHLIUM cyrneprno3uiuu (828, 833).

MartpuuHasi 5SKCIIOHEHTA: HaXOXJEHUE, CBOWMCTBA, IMOCTPOCHUE OOIIEero

peuicHus, pCHICHUA 3adadun Kommu ¢ ucnonn3oBaHuem ManI/I‘-IHOﬁ OKCIIOHCHTEI

(828, 867, 868).

Tema 4. Bonpocsl kauectBeHHOU Teopuu OY
ABTOHOMHBIE cucTeMbl. ®da3oBoe MPOCTPAHCTBO, (Ha30BbIE TPACKTOPHHU.
CpoiicTBa pelIeHH IUHAMUYECKUX cucteM. Kiaccudukaius ocoOBIX TOYEK,

nocTpoeHue (ha30BbIX TPACKTOPUI TUHEHHBIX OJTHOPOJHBIX CUCTEM 2-TO MOPAJIKA C



MOCTOSTHHBIMU JICHCTBUTEIBHBIME KO3 dutmentamu (971, 974, 967, 973, 975,
977). HaxoxJieHHe W HUCCIEeAOBaHUE OCOOBIX TOUYEK HeNMHEeWHbIX cuctem (1028,
1025).

YCTONYMBOCTh M aCUMIITOTHYECKAs YCTOWYMBOCTH PEIICHUHW IO JIAmyHOBY.
Omnpenencuue, wuccienoBanue no ompexaencHuto (881[a, B], 882, 890, 891).
CBeneHre  UCCIENAOBAaHMS HA  YCTOMYMBOCTh  HEHYJEBOTO  PEIICHHS K
uccienoBannio Hyseoro pemeHust (913, 914). MccnenoBanre Ha yCTONYMBOCTD
10 TMEepBOMY MNPUOIMKEHUIO: HAXOXJEHUE W MCCIEeI0BaHUE HA YCTOWYUBOCTH
nosioskeHuit paBHoBecust (916-918; 907-909). IlpomsBoaHas B CHIy CHUCTEMBI,

¢bynkuus JlsmyHoBa, Teopemsl JIisimyHoBa u Yetaesa (924, 923).

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

YueOHast mporpamma — Bun 3anarus O06pazoBarenbHbIe TEXHOJIOTHH

HaMMCHOBAaHUC

pas3aciioB U TCEM

1. Iuddepenunansupie | Jleknum, npaktudyeckue | 1. 3moxkeHne TeOpeTHIECKOTo MaTepuaa

ypaBHeHus 1-ro 3aHATHS 2. Pemienue 3am1au

HopsIKa

2. YpaBHeHHUs n-TO Jlexuuu, npaktuyeckue | 1. M3noxeHune TeopeTHIeCcKoro Matepuania
rnopsaka 3aHATHA 2. Pemenue 3agau

3. Cucremsl ypaBHeHuil | Jlexkuuu, npaktuueckue | 1. M3noxeHue TeopeTnyeckoro Marepuana

3aHATHA 2. Pemenue 3a1au
4. Bompocsl Jlexuuu, npaktuyeckue | 1. M3noxeHune TeopeTHIeCcKoro MaTepuania
KaueCTBEHHOW TEOpUU | 3aHATHUS 2. Pemienue 3a1a4

ony

[IpenogaBanre y4eOHON MMCIUIUIMHBI CTPOUTCS HA COYETAHUU JICKIIUH,
MPAKTUYECKUX 3aHATHI U PA3TUYHBIX (DOPM CaMOCTOSITEIbHON pabOThI CTYIEHTOB.
B nporniecce ocBoeHUsT TUCIUIUIMHBI UCTIOJIB3YIOTCS CIIEAYIOIUE 00pa3oBaTeiibHbIC

TEXHOJIOTUH, CHOCOOBI U METOJbI (POPMHUPOBAHUST KOMIICTEHIIMI: TPaTUIIMOHHBIC



JEKIUU, MPAKTUYECKHE 3aHATUS B  JHAJOTOBOM  PEXHUME, BBIIIOJHECHHE
WHIUBUYAJIbHBIX 33JaHUI B pAMKaX CaMOCTOSITEIbHON paOOTHI.
JlucuuninuHa — OpegyCMaTpUBAeT — BBIIOJIHEHHWE  KOHTPOJIBHBIX — pador,

IMMCBbMCHHBIX JOMAIITHUX 33I[3HPII>1.

V. OHeHO‘IHbIe MaTepHaJIbl 1JdA NMPOBCIACHUS TeKymeﬁ H l'[pOMe)KyTO‘IHOﬁ

arTrecranmuun

OIIK-1 CrnocobeH mnpuUMEHSTh (QyHIAMEHTANbHbIE 3HAHUS, T[OJYyYEHHBIE B
00JacCTH MaTeMaTH4eCKuX M (MJIM) €CTeCTBEHHBIX HAyK, U HCIIOJIb30BaTh UX B

npodeCCUOHATIBHON JIEATEIIbHOCTH

OIIK-1.1 OGnagaet 6a30BbIMU 3HAHUSIMU, TTOJTYYEHHBIMU B 00JIACTH
MaTEeMaTUYECKUX U (WJIM) €CTECTBEHHBIX HAYK
1. Ha3BaTh 0O1IMiA BUJT KJIACCUYECKUX UHTETPpUPYEMBbIX AU depeHIInaIbHbIX

YPaBHECHUM.

2. CdopmynupoBaTh METOABl HAXOXJEHUS PELIEHUS OJHOPOJIHOTO

YPaBHEHMUS.

3. CdhopmynupoBaTh omnpenesieHue, MeToabl HaxoxaeHus OCP auHelHbIX

YPaBHEHUM N-TrO OPSAIKA.

4. CdopmynupoBaTh METOJbl HAXOXXJICHHUS YACTHOTO PEIICHUS JIMHEWMHBIX

YPaBHEHUM N-TO OPSAIKA.

5. CdopmynupoBath omnpeacieHue, Meroabl HaxoxaeHus PCP  cucrem

JIMHEWHBIX YPaBHEHUH N-TO MOPSAIKA.

6. CdopMynupoBaTh METOJIbI HAXOXKICHHSI YACTHOTO PEIICHUS CHUCTEM

JIMHEMHBIX YPaBHEHUM N-TO MOPSAKA.

Cnioco0 mpoBeieHNS — MMUChMEHHBI.

Kpurepun ouennBanus:



JlaH npaBUIIbHBIN pa3BepHYTHIN OTBET — 2 Oasa;
OTBeT cOIepKUT HETOYHOCTH — | OaI.

OtBet He naH — 0 6ayuioB.

OIIK-1.2 Ucnonb3yer 0a3oBble 3HaHWA B 00JIACTH MaTeMaTHYECKUX U
€CTECTBEHHBIX HayK B MNpo(decCHOHAIbHOW NeSITebHOCTH, BHOCHUT HEKOTOpHIE

KOPPCKTHUBEI IIPHU UX HUCIIOJIB30OBAHHUH B HpO(bCCCI/IOHaJILHOI?I JACATCIBbHOCTH.

1.Onpenenuts THII U PELINTh YPaBHEHUS

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

13) y'=2 y_ 4,  (pemmuTh KaK OJHOPOIHOC)
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. Beimucath Buj] yacTHOTO pemmenns Y’ — 7Yy = f(X) ¢ HeoXHOPOAHOCTHIO

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

3.3) f(x)=4xe™ cos(7x).

4. Haiitu ®CP, ob111ee peliieHre CUCTEMBI
X' -1 2| x 0
= + .
y! 2 _ y e—Zt

Cnioco0 mpoBeieHNS — MMUChMEHHBIH.
Kpurepun ouennBanus:

3agaHue BBITOJIHEHO NOJIHOCTRIO — 10 OaioB.



3agaHue BBHITOJIHEHO YaCTUYHO — OT 4 110 9 0asuios.
BrinostHeHEBI OTAEIBHBIE DIEMEHTHI — OT 1 10 3 OaI0B.

3aganue He BeIoHEHO — 0 OaIoB

OIIK-1.3 [Ipumensier u agantupyer GyHAaMEHTaIbHbIC TOHSATUS U PE3YJIbTATHI B
00JIaCTH MaTeMaTUYECKUX U €CTECTBEHHBIX HaYK K PEIICHUIO 3a1a4

npoecCHOHANTEHOM TSI TETEHOCTH

1. Pemute 3amauy Komu cucremsl

X1 [0 —4]x] [0 x(0)] [0

v 7la o ly]Tl-1 v 7|0

2. Tloctpouts (ha3oBbI MOPTPET AMHAMUYECKOW cHCTeMbl. VccnemoBaTh Ha

YCTOﬁqHBOCTB CTaMOHAPHOC PCIICHHUC CUCTCMBI

X 0 2|x

y| [2 0]y

Kpurtepun ouenuBanus:
3ajaHuE BBIMIOJIHEHO MOJIHOCTHIO — 10 6anos.
3agaHue BBITOJIHEHO YaCTUYHO — OT 4 110 9 0asios.
BrI1o1HEHBI OTIENIBHBIE DJIEMEHTHI — OT 1 710 3 0aJUIOB.

3amanue He BhIToIHEHO — 0 OaIoB

OIIK-3 CnocobeH mpuMeHsTh 1 MOAU(PHUITUPOBATH MATEMATHUYECKUE MOJICTTH JIJIS

penieHus 3a1a4 B 001acTi npodecCuoHaNbHON AeATEIbHOCTH

OIIK-3.1 3Haer OCHOBHBIE MaTeMaTHYECKUE  MOJEIH B  OOJacTH
npodeCCUOHATILHON JIeATEIIbBHOCTH
1. IlpuBecTn mnpumepbl NpeAMETHbIE 3aad Kypca (T€OMETPHUUYECKHX,

(bU3UIECKUX, SKOHOMHYECKUX, IKOJOTHUECKUX, JIp.), cBoasmxcsa k OJ1Y.



2. Kak dopmymupyrorcs 3agaun OJY myis aHanmsa JUHAMUKH CHCTEM, B
KOTOPBIX ONHUCAaH 3aKOH W3MEHEHHUS CKOPOCTHM M3y4aeMOW BEJIIMYUHBI.
[IpuBecTu mpuUMepbl TaKUX 3a]a4.

3. Kak dopmynupyroTcs 3a1auu TMHAMUKA Ha OCHOBE YpaBHEHUS JIBUKCHUS

HrloToHa, mpuBecTH IpUMep.

Crioco6 mpoBeeHNS — MMCbMEHHBIN.

Kputepuu onieHnBaHus:
JlaH npaBWIbHBINA Pa3BEPHYTHIA OTBET — 2 Oaia
OTBeT coepKUT HETOYHOCTH — | Oasn

OtBet He naH — 0 6ayuioB.

OIIK-3.2 IIpumensieT 1 MOAUPUIMPYET MATEMATUUECKHE MOIEIH JIJISl PELICHMUS
3aJa4 B 00J1aCTH NPO(PECCUOHANBHOM 1€ATEIbHOCTH
1. CkopOoCTh yBEIMYEHN BENUYHUHBI BKJIAJa TPONOPLUHUOHAIIBHA €T0 TEKYLIEN
BennunHe. ChopmynupoBath 3aiauy Koy 1 HalTH 3aKOH U3MEHEHUSI

BCIIMYMUHBI BKJIaZa, CCJIN HadaJlbHas BCJIIMYHMHA OnLIa paBHa No .

2. KacarenbHasi K KpUBOW, MPOXOJAIIECH 4epe3 TOUKY y(l):3, [IepeceKacT

npsiMyto y=1 B Touke c abcuuccoil B 2 pa3a OoJibllle aOCIUCCHI TOUYKH

Kacanus. Beinucate 3amauy Koim, HaiTH KpUBYIO.

3. CKOpOCTh U3MEHEHUS TEMIIEPATYPhI IPOIIOPLMOHAIBHA PA3HOCTH TEKYILEN
TEMIlepaTypbl Tella W  TEeMIepaTypbl  OKpyXaroued cpenbl 1%,
CdhopmynupoBats 3agauy Komm i HaxoXKIAeHUs] U3MEHEHUs TeMIIepaTyphbl

TeNa, €CJIM HayaJlbHas TeMIIepaTypa paBHa .

4. Teno Hayano JBW)KEHHE B BS3KOWM cpele 0e3 HayaJlbHOM CKOPOCTH TOJ
neiictBueM cuiibl TspkecTd. ChopmynupoBath 3aauy Ko i HaxoxXaeHUs

3aKOHa UBMCHCHHA CKOPOCTH.

Cnioco0 mpoBeieHNS — MUChbMEHHBI.



Kpurepnu onenuBanus:
3aJ1aHKe BBHITOJIHEHO MOJIHOCTRIO — 10 0amios.
3ajaHue BBIIOJIHEHO YaCTUYHO — OT 4 10 9 0asuIoB.
BEIOJIHEHEI OTAENBHEIE 31EMEHTEI — OT 1 10 3 0aJuIoB.

3aganue He BhITOIHEHO — 0 OaIoB.

OIIK-3.3 O00CcHOBaHHO BBIOMPAET, aIaTUPYET U aHATU3UPYET MaTEMaTHUYECKHE
MOJICTIH JUISl PEIICHHS 3a7a4 MPOECCUOHANBHON ICATEILHOCTH C YUETOM

cnenuGUKe TOCIeTHUX

1. CkopoCTh UBMEHEHUS TEMITEPATYPhI NPOMOPLIMOHAIIbHA PA3HOCTU TEKYLIEH
TEMIEpaTypbl Tela W  TEeMIepaTypel  OKpyXkaromeh cpeasl  T*.
CdopmynupoBats 3anauy Komm s Hax0XI€HUS U3MEHEHUs TeMIIepaTypbl
TeNa, €clM HayalbHas TeMmieparypa paBHa lo. HallTu 3akoH u3MeHeHUs

TCMIICPATYPHI TCJIA, 1aTh aHAJIN3.

2. Teno Hayano OBM)KEHHE B BSI3KOW cpele 0e3 HavyalbHOM CKOPOCTH TOJ
neiictBueM cuiibl TspkecTd. ChopmynupoBats 3aaauy Komn i HaxoxXaeHUs
3aKOHA W3MEHEHMs] CKOpoCcTH. HalTu 3aKOH HM3MEHEHHUsS CKOpPOCTH, IaTh

aHaJIn3.

3. Haittu cranuoHapHbie pelieHus, MOCTPOUTh JIMHEAPU30BAaHHYIO CHUCTEMY,
HCCIIEIOBATh TMOJIOKEHUST PABHOBECHUA: OMPEACIUTh THII, HCCIENOBATH Ha
YCTOWYMBOCTh, HAHECTU PABHOBECHBIEC PEIICHUS U TIOCTPOUTH ICKU3 (Pa30BOTO

MOPTPETA B UX OKPECTHOCTH

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

Cnioco0 mpoBeieHNS — MUChMEHHBI.
Kpurepun ouennBanus:
3agaHue BBITOJIHEHO MOJHOCTHIO — 10 0ayuIos.

3agaHue BBITOJIHEHO YaCTUYHO — OT 4 10 9 0asuIoB.



BrinosiHeHBI OTAEIBHBIE DIEMEHTHI — OT 1 10 3 0aiI0B.

3ananue He BeINOJIHEHO — 0 OaUIoB.

V. Y4eOHo-MeTOAMYecKoe H HH(POPMALIMOHHOE 00ecTieYeHne TUCIMITMHbBI

1) Pekomentyemas ureparypa

a) OCHOBHAs JIUTEPATYpA:

1. Xennep B.K. O6bikHOBeHHbBIE AU DepeHIInaabHble YpaBHEHUS,
BapHAaIlMOHHOE NCYHUCIICHUE, OCHOBBI CIIEIHATBHBIX (DYHKIIUN 1 UHTErPaIbHbBIX
ypaBHeHU# [DnekTpoHHbIi pecypc] : yued. nocodue / B.K. Xennep, T.C.
benozeposa, M.B. Xennep. — OnektpoH. gan. — Cankr-IlerepOypr : Jlansb,

2017. — 320 c. — Pexxum moctyma: https://e.lanbook.com/book/96873

2. Tpenorun B.A. OObikHOBeHHbIE nU(depeHITUaNTbHBIC YPAaBHEHUS ;| YUSOHUK
/ B.A. Tpenorus. - M. : ®uzmatiur, 2009. - 312 c. - ISBN 978-5-9221-1063-1
; [DmekTponHbI pecypc]. - Pexxum gocrtyma:

http://biblioclub.ru/index.php?page=book&id=82614

3. bubuxos FO.H. Kypc oObikHOBEeHHBIX MU PepeHIINATbHBIX YpaBHEHUN
[DnexTpoHHBIN pecypc] : yuel. mocobre — DneKTpoH. n1aH. — CaHKT-
ITerepOypr : Jlanp, 2011. — 304 c. — Pexum nocryna:
https://e.lanbook.com/book/1542

0) IOMOJHUTENbHAS IUTEpaTypa:

1) PeibakoB  K.A.  OObIkHOBeHHBIC  Jau(ddepeHIMaNIbHbIC  YpPaBHCHUS:
npakTuyeckuii Kypc: yuyeOnoe nocodue / K.A. PribakoB, A.C. Skumosa,
A.B. IlanteneeB. - M. : Jloroc, 2010. - 384 c. - (HoBas yHuBepcuteTckas
oubmmoreka). - ISBN 978-5-98704-465-0; [DnexktpoHHbI pecypc]. - Pe-
xuMm gocrymna: http://biblioclub.ru/index.php?page=book&id=84753

2) AcramoBa WU.B. IIpaktukym mo kypcy «JluddepeHnnanbabie ypaBHEHUM:
yueOHoe nocobue / N.B. Acramosa, B.A. Hukumkun. - M.: EBpasuiickuit

OTKpBITHIM umHCTHUTYT, 2011. - 96 c. - ISBN 978-5-374-00488-5 ;


https://e.lanbook.com/book/96873
http://biblioclub.ru/index.php?page=book&id=82614
https://e.lanbook.com/book/1542
http://biblioclub.ru/index.php?page=book&id=84753

[DJIEKTPOHHBII pecypc]. - Pexum JOCTyma:

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

2) [TporpammHOe obecrieueHne

a) JIuleH3noHHOE MPOrpaMMHOE 0OeCTIeUeHHE

[Tomemenue s | Foxit Reader - 6ecriaTtHO

CaMOCTOSTEIbHOM Google Chrome - 6ecmiaTHO

padoThI Kaspersky Endpoint Security 10 mis Windows — Akt
oOyJarommxcsi: Ha niepegauy npaB Ne2129 ot 25 oktsa6ps 2016 T.
KomnbroTepHbIii Lazarus 1.4.0 - 6ecrimaTHO

kiaacc Ne3 daxynprera | Mathcad 15 MO10 - Akt mnpemocTaBieHHs IIpaB
[IMuK NC00000027 ot 16.09.2011

Neo 243 MATLAB R2012b - Akt npemoctaBicHus mpaB Ne
170002, Teepckas | Us000311 ot 25.09.2012

o01., 2.Teepw, | Microsoft Visual Studio Ultimate 2013 - Akt
Caoosviti  nepeynok, | npenocrapienus mpaB Ne Tr035055 ot 19.06.2017
0.35 MySQL Workbench 6.3 CE - 6ecratHO

NetBeans IDE 8.0.2 - 6ecruiatHo

Notepad++ - OecmaTHO

OpenOffice - 6ecraTHO

Python 3.4.3 - 6ecriatHo

Microsoft Windows 10 Enterprise - Akt mnpuema-
nepeaayun Ne 369 or 21 urosiss 2017MS Office 365 pro

plus - Akt npuema-nepenaun Ne 369 or 21 wurois
2017

3) CoBpemeHHbIe MPoheCcCHOHATBHBIC 0a3bl TAHHBIX H HHPOPMAIIOHHBIE CITPABOYHBIC

CUCTCMBI
1. S5BC «ZNANIUM.COM» www.znanium.com;

2.  DOBC «Yuusepcurerckas budbanoreka onaa»https://biblioclub.ru/;
3. DOBC «Jlanwy http://e.lanbook.com.

4) ITepedeHb pecypcoB MH(POPMAIMOHHO-TEIICKOMMYHHUKAIIMOHHOW ceTH «HTepHeT»,

HeO6XOI[I/IMI>IX JJIs1 OCBOCHUA JUCHUITIIMHBI
BupryansHast obpasosaressras cpena TeI'Y (http://moodle.tversu.ru)

Hayunas oubmmorexa TI'Y (http:/library.tversu.ru)

V1. MeToanuyeckue MaTepraJibl I 00y4AIOIIMXCS 110 OCBOCHHIO TUCIUILINHBI


http://biblioclub.ru/index.php?page=book&id=90289
http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://moodle.tversu.ru/
http://library.tversu.ru/

B xaxxaom cemecTpe NpoBOAATCS 3 KOHTPOJIBbHBIX MeponpuaTus: (1-i Moayb)
pelieHre WHIAWBHUAYAJIbHBIX 3aJaHui, KOHTPOJIbHAs, (2- MOAYJb) peEIlICHHE
VH/IMBUIyaJIbHBIX 33JJaHUI, KOHTpOJbHasL, (3) IK3aMeH.

Pacnipenenenne 6amnos: 30/30/40.

B 4 cemecTpe npenycMmotpena kypcosas padota (100 6amios).

TunoBble 3agaHus sl NPAKTHYECKUX 3aHATHIN, AOMALIHEHd PadOTbI U

PENTHHIOBOI0 KOHTPOJISA

Tema 1. [lupdepenuuanbabie ypaBHeHus 1-ro nopsaka

1.1. Pemennie O/LY u ypaBuenuit B nuddepennuanax: 51, 54; 62; 101, 108;
118; 140, 146, 139; 151; 167, 168; 186. Metoxn 3amensnl (161-163) 1 BeIIeICHHAS
muddepennuana (206). Pemenue 3anay Kommu (53, 56).

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

1.3. IlocTpoeHre UHTETPATBHBIX KPUBBIX METOJOM U30KIHH: 2, 5.

1.4. Pemienne ypaBHeHUN MOHM>KEHUEM mopsiaka. (453, 424, 445, 455, 485).
Peuiennie ypaBHEHUI, HE pa3pelIEHHBIX OTHOCHUTENIBHO MPOU3BOAHOM: 251, 267,
271. OcoOsie pemienus (242, 244)

Tema 2. YpaBHeHus n-ro nopsjaka. JInHeitHas 3aBUCUMOCTh U HE3aBUCUMOCTh
byukuii: 652, 644, 648, 662. Haxoxaeane @CP, mocTpoeHHe 00IIEro peiieHus
oaHoponHoro ypasHenus: 511, 515, 518, 524, 530. HaxoxaeHue YacTHOTO
pelIeHs:: METOJ BapHalMi NPOU3BOJIBHBIX NOCTOSHHBIX (576, 578), meron
HeomnpeAeIeHHbIX Kod(hpuimeHToB U npuHoun cynepnosunuu (533, 538, 535,
543). IloctanoBka u peuienue 3anauu Komu (582).

Tema 3. Cucremsl ypaBHeHuid. CBeaenue 3agaun Koiin ypaBHeHUs K 3ajaye
Komm cuctemsl (585, 587). Cenenue 3agauu Komm cuctemsl K 3amade Koin
ypaBuenus (828, 829, x(0)=0, y(0)=0). Meroa uckmrouenuii: 831, 833, x(0)=0,
y(0)=0; 585, 587. Haxoxnenne PCP, oOmiero perieHusi OJHOPOJTHON CHCTEMBI

828, 829, 831, 800, 801, 805, 808. HaxoxaeHue 4YaCTHOTO PEUICHUS: METO[



BapUAlIMU TPOU3BOJIBHBIX MOCTOSIHHBIX (846, 847), meTon HeONmpeaeIeHHBIX
ko3 urnmenToB n npuHnun cyneprno3unun (828, 833). MaTpudHas dKCIIOHEHTa
828, 867, 868.

Tema 4. Bonipock! kauecTBeHHOM Teopun OY

Knaccuduxkanus ocoObIx Touek, MOCTpOoeHHE (a30BbIX TPACKTOPUN JTMHEUHBIX
OJHOPOJHBIX cucteM: 971, 974, 967, 973, 975, 977. HaxoxaeHue u uccieioBaHue
0coOBIX TOYeKk HenmmHEeHHBIX cucteM (1028, 1025). VYcroWumBocTh U
ACUMIITOTHYECKasi YCTOMYMBOCTH pemieHud no JlsnynoBy. MccnenoBanue 1o
onpenenennto: 881[a, B], 882, 890, 891; mo nepromy mpubmmxenuto: 913, 914,
916-918; 907-909), Teopema Jlsmynosa (924, 923).

OueHoYHbIE CPeICTBA IS TEKYLEr0 KOHTPOJIA /I CAMOIOAT0TOBKH
1) Onpeaenuts tur. Pemuts ypaBHenue (3anauy Kommn).
1.1) y'=2e™", y(-2) =1

1.2) y'=2y’sin(2x—4), y(2)=1

13)%:X+L§
dx x 2(y/x) -5

14) y'=(y+3x+2) -3

15) y'=2 y_ 4, y(@)=4 (pemmnTh KaK JUHECHHOE U KaK OJHOPOIHOC)
X
1.6) y'=-3y+e"y’.
2). IlocTpouth UHTETpaANIbHBIC KpuBble Y =2y —1 MeTOJ0M M30KIWH. Beimenutsb

pemenwe 3agaun Kommn y(1) = —2

3) KacarenbHass K KpUBOW, MNPOXOIAIICH YEpe3 TOUYKY y(1)=3, MEPECEKAET

npsamyro y=1 B Touke ¢ abcuuccoil B 2 pa3a 0oJjblie aOCIUCCHl TOUYKM KacaHUsl.

Beimmcats 3anady Komm, HaliTh KpUBYIO.



4) CkopocTh yBEJIMYEHHS BEJIWYMHBI BKIJIaJla MPOMOPLHMOHAIbHA €ro TEeKyIEen
Bennuune. ChopmynupoBarth 3agauy Koiu u HallTH 3aKOH M3MEHEHUsI BEITMYUHBI

BKJIaaa, €CJIM HadYaJIbHas1 BEJIIMYHMHA ObL1a paBHa No .

"

5) PemnTh ypaBHEHUE MOHUKEHUEM TIOPSIAKA XY

=y".
6) YpaBHEeHHE, HE pa3pelIeHHOE OTHOCUTEIHHO MPOW3BOIHOM, PEIIUTh BBEJCHUEM
napamerpa Y = —Xy' + 4\/V
7) Haiitu ®CP (noxa3athb), BbIIIMCATH 0011I€€ PEIIEHUE YPABHEHUM:
7.1) y"+5y' +4y =0,
7.2) y"—10y'+25y =0,
7.3) y'—8y'+25y=0.

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

HEOTHOPOTHOCTHIO
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, BbIIUCATD Yoo,
9.2) Haiitu y,, ucnons3yss MHK.
9.3) Haiitu o6uiee (yactHoe) pemienue ypasHenus MBIIIL.

9.4) Permuts 3amaay Komm ¢ yenosuamu Komn y(0)=0, y’(0)=0.

10) Haiitu o01iee pemeHne MeTo0M UCKITFOUCHUS

bl Al

11) dnst cuctemsl u 3anaun Ko



e ST Bol
y| 14 oyl [-1]" [v(0)] [0
11.1) Marpuuno Haiitu @CP (060cHOBATS).
11.2) Haittu pemieaune MBIIII.

11.3) Haiitu yactHoe pemenne MHK.

11.4) Beinucathb o011iee perieHue.

11.5) Haiitu u BbIucaTh peuienue 3aaaun Komm.

12) IloctpouTts (hazoBbiit MOPTPET cucTeMbl. McciaenoBarh Ha yCTOMYHUBOCTD

5 ol

13) Haiitu crauvoHapHble peHIeHUs, MOCTPOUTH JUHEAPU30BAHHYIO CHCTEMY,
UCCIICI0BATh IIOJIOKEHUSA PABHOBECHUSA: ONPEACIUTh THUI, MCCIEN0BaTh Ha
YCTOMYMBOCTh, HAHECTH PABHOBECHBIE PEIIEHUS M IOCTPOUTH 3CKU3 (PAa30BOT0

IMOopPTPLTa B UX OKPCCTHOCTHU

X'=(x+16)y —1)
y'=xy

O1eHoYHBbIE CPeICTBA PEHTHHIOBOI0 KOHTPOJIS

3 cemecTp.

1. NuuBuAyanbHOE KOHTPOJIBHOE 3a/IaHUE.

Tema: Jlubdepennuaapbable ypaBHEHHS IIE€pPBOrO IOPSAKAa M METOIbI HX
pELICHUS.

enb: npoBepka 3HaHus 1 ymMmeHus pemars OY 1-ro nopsaka.

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

[Ipumepbl 3amad, 3amaud JjIsi caMoCTosATeNbHOU moarotoBku: 301-420 c6.

3agau A.dD. dunmnmnosa.

2. KonTtponpHas pabora.



Temarnka 3anau:
1. Pemenue ypaBHEHHUI, HE pa3peIEHHBIX OTHOCUTEIBHO IPOU3BOIHOM.
2. Pemienne ypaBHEHUI OHWKEHUEM MOPSIKA.

3aaun JUIsl CaMOCTOSATEIBbHON OATOTOBKH: 1) 267 — 286; 2) 421-500.

Tumnosoit Bapuant: 1) 267; 2) 449 u3 c0. 3amau A.®D. Oununmnora.

4 cemecTp

1. UunuBuyanbHOE KOHTPOJIBHOE 3aJaHUE

Tema: Pemenue cucrem ypaBHEHUN.

TunoBoit BapuaHT 3ananus: s 3amanHoi cucteMsl (826-845), Haiitu ol1ee
pemienue metoioM uckimouenus; @CP, ob1iee penieHre 0AHOPOJHOTO YPaBHEHHUS;
YaCTHOE pEIIEHUE METOAOM HEOIPEACIICHHbIX KOA(P(ULIUEHTOB; YaCTHOE
pelIeHre METOJO0M BapHalMi IPOU3BOJBHBIX IOCTOSHHBIX; BBIIHCATh OOIIEe
penieHne, HalWTH pemleHre 3axadn Kommw; s MaTpuLbl TOCTPOUTH MaTPUYHYIO

DKCIIOHEHTY.

2. KontponbHas padoTa.

TemaTnka 3amau:
1. HaxoxaeHue MaTpUYHOM OKCIIOHEHTHI, 3allUCh PEIICHUS C €€
HCIOJIb30BaHUEM
2. Knaccuduxkarus u nocrpoeHue (pa3oBbIX HOPTPETOB JTUHEHHBIX CUCTEM 2-
ro nopsiaKa.

TunoBoii BapuaHT KOHTpOJIbHOM: 1) 826; 2) 973

3amaun as moarotoBku: 1) 826-845; 2) 971 — 978.
IIpumepHbIN CHHCOK BOMPOCOB NPOrPaMMbl J3K3aMeHAa Uil CaMOCTOSITEJIbHOM
MOJITOTOBKHU: C(HOPMYJTMPOBaH B TpOrpaMMe IUCIMIUIMHBI B pazmene |l yueOHoro

wiaHa. B 3 cemectpe sk3amMeH BKIIIoUaeT TeMsl 1, 2 Kypca, B 4 ceMecTpe — TeMsl 2, 3, 4.

Tembl kKypcoBbIX padot (4 cemectp)



JlonoaHUTENbHO K TeMaM JAa€Tcsl CIOHCOK  BOIPOCOB, YTOYHSIOIIUX U
KOHKPETHU3UPYIOIIUX TPEOOBaHUS U COJEpKaHHE. BBINOIIHEHHE mpenanonaraet

HcIoas30Banue nakera M ap le.

1. JduddepeHnuanbaple ypaBHEHHUs TEPBOTO MOPsAKA, pa3pelieHHbIC
OTHOCHUTEJILHO MPOU3BOTHOM.

2. YpaBHeHus B nuddepeHmnuranax.

W

. YpaBHEHUS C pa3lESIOMMMUCS TTEPEMEHHBIMU U YPaBHEHUS, CBOSIIHUECS K
HUM

. JIuneiiHble ypaBHEHUS U YpaBHEHUSI, CBOJISIIINECS K HUM.

. YpaBHeHUs B MONHBIX AU depeHImanax.

. MeToa N30KINH.

N N n B

. [Ipumenenune OJ1Y B pelieHUH TPUKIAAHBIX 3a/1ad. (3 WHAUBUIYaTbHBIX
BapUaHTA).

8. Pemenue ypaBHEHMU, JOMYyCKAalOIMX TMOHIKEHUE mopsaka. (2
UHIVBUyaJIbHBIX BapUAHTA)

9. YpaBHEHUs, HE pa3pPEIICHHBIE OTHOCUTEIBHO MPOU3BOIHOM.

10. JIuneitHast 3aBUCUMOCTb U HE3aBUCUMOCTH (DYHKITHH.

11. ®CP ypaBHeHuii N-ro nopsjaka. (2 MHAMBUAYAJIbHBIX BAPUAHTA)

12. HaxoxaeHue o0111ero pemeHus 1jisi OTHOPOIHBIX YpaBHEHUM N-To MOpsiIKa.

13. O61ee perieHre HEOJHOPOAHBIX YPABHEHHM N-TO MOPsIIKa.

14. Meton HeompeaeneHHbIX KOIDOUIIMEHTOB [JIs HaXO0XJIACHUS YacCTHOTO
pelIeHusi HEOTHOPOAHBIX YPaBHEHUM N-To MOpsIKa.

15. Meton HeompeneneHHBIX KOADPHUIMEHTOB M7 HAXOXIACHUS YaCTHOTO
pelIeHust HEOTHOPOAHBIX YPaBHEHUM N-To MOpsIKa.

16. JIuneliHble CUCTEMBI U YPaBHEHUS N-TO MOPSAKA.

17. Meton uckIiIroueHus JJIsl PEIIeHUs: CUCTEM N-TO TOPSIIKA.

18. JIuneitabie cucteMbl N-ro nopsiaka. ®CP. (3 nHaAUBUIYaIbHBIX BapHaHTa)

19. Tloctpoenue oOmero pemieHus HEOTHOPOAHOW  cucTembl. (3

WHMBHUIYyaJbHBIX BApUAHTA)



20. MaTpuuHas 5KCIIOHEHTA.

VIl. MaTepuanbHoO-TeXHU4YeCKOe o0ecreyeHne

JlexnoHHas ayiuTopust

Avyn.20 mpucrocobsieHa Ui OPOBENECHUS JIEKIMOHHBIX U
Yyebnas ayautopust No20 YA p A poBea 0

NPAaKTUYCCKUX 3aHSATHH, TPYMIOBBIX M HMHIMBHIYaIbHBIX
(170002, Trepckas 001., P - DY 4

. KOHCYJIbTALIMH, TEKYIIEro KOHTPOJA M HOPOMEKYTOUHOU
r.TBepp, CanoBbIii TEPEYIIOK, 4 ’ i P p It

135) aTTeCTallid ¥ OCHAIIeHa HaO0opoM ydeOHOM Mebenu u

MEJIOBOU JTOCKOM.

Ayn.205 mnpucmocoOiieHa Il HMPOBEACHHUS JICKIIMOHHBIX U
YueOnas ayautopust Ne205 ya p At poBen 11

IIPAKTHUYCCKUX 3aHﬂTHﬁ I IIOBBIX W HWHAWBUAYAJIIBbHBIX
(170002,  Teepckas o6, | P 20 Y

. KOHCYJIbTAI[M, TEKYLIEro KOHTPOJISI M MPOMEKYTOUYHON
r.TBepp, CaloBBI TEPEYIIOK, Y ’ P P vt

1.35) aTTecTallid M OCHalleHa HabopoMm y4yeOHOM Mebenu u

MEJIOBOU JIOCKOI.

Ayn.7 mnpucrnocoOiieHa JUIsl TPOBEACHHS JIGKIIMOHHBIX U
YueOHnast aymuropust Ne7 ya p b1 poBen 11

OPAKTUYECKUX 3aHITUU ITPYIIIOBBIX HW HWHIAWBUAYAJIBHBIX
(170002,  Teepckas  obm., | P 2 Y

. KOHCYJIbTAIlMM, TEKYyIIEro KOHTPOJS U MPOMEXKYTOYHOU
r.Teepp, CamoBblil mepeynok, Y ’ P P vt

1.35) aTTecTallid M OCHAaIleHa Ha0opoM Yy4ueOHOM MeOenmn w

MEJIOBOU JIOCKOI.

Jliis camocTosTENbHOM padoThI

[Tomemenune s | Ilepconansubie 9BM (kommbrotep (1. Cucremnsiii 610k Norbel B
camocTosTeNnbHOW  paboThl | cOope: mar.utata Gigabyte GA-H110M-S2V, IIpoueccop CPU
oOyyaromuxcsi: Intel Pentium G4560 Kaby Lake, O3Y Crucial DDR4 DIMM
4GB CT4G4DFS8213, tBepaorenbHblil HakonuTenb Patriot SSD
256Gb Spark PSK256GS25SSDR, bnok nutanus 350w) (2.
Mpeis Oklick 185M wepnsbiii ontudeckas (800dpi) USB) (3.
Knasuarypa Oklick 130M uyepnsiit USB) (4. Kospuk BURO BU-
170002,  Teepckas 061, | M90002 aBTOMOGHIIb ISl MBILIH, [IACTHKOBBIIA, 230x180x2Mm)

e.Teepw, Cadoswiii nepeynok, | (5. Monutop LCD BenQ 21.5" GW2270HM) — 12 myk.
0.35

Komnetorepnsiit kinacc Ne3

dakynbrera [IMuK

Ne 243




IHomerenue
CaMOCTOSTEIIbHON
paboThl O0YUYAIOIITUXCS:

TUTST

KommproTepHbIii  Kiacc
Ne3 dakynbrera [IMuK

Ne 243

170002, Teepckas o061.,
2. Teepw, Caoosviti
nepeynox, 0.35

Foxit Reader - 6ecrratHO
Google Chrome - 6ecrutatho

Kaspersky Endpoint Security 10 mis Windows — Akt
Ha niepegauy npaB Ne2129 ot 25 oktsa6ps 2016 r.

Lazarus 1.4.0 - GecruiatHO

Mathcad 15 MO010 - Akt npenocTaBiieHUs IpaB
MC00000027 ot 16.09.2011

MATLAB R2012b - Akt mpenoctaBicHus mpaB Ne
Us000311 ot 25.09.2012

Microsoft Visual Studio Ultimate 2013 - Akt
npenocrasiieHus npas Ne Tr035055 ot 19.06.2017

MySQL Workbench 6.3 CE - 6ecriatro
NetBeans IDE 8.0.2 - 6ecruiatho
Notepad++ - O6ecrutatHo

OpenOffice - 6ecruiaTHO

Python 3.4.3 - 6ecriatHo

Microsoft Windows 10 Enterprise - Akt mnpuema-
nepeaayun Ne 369 or 21 urosiss 2017MS Office 365 pro

plus - Akt npuema-miepenaun Ne 369 or 21 wuroms
2017

VIIl. CBenenusi 06 00HOBJIeHNH padoyeii MPOrpaMMbl TUCIUILTAHBI

PexkBU3UTHI
OOHOB/IeHHBIH pa3ae
Onucanue AOKYMEHTAa,
padoueii NPOrpaMMblI
ILII. BHECEHHBIX H3MEeHeHMIt YTBepAUBIIEro
JMCIUATLINHbBI
H3MEeHEeHUs
1. . 3. O0beM IUCIUAILIMHEL Brinenenne vacos Ot
Ha npaktudeckyto | 29.10.2020  roxa,
MOJATOTOBKY nporokon  Ne 3
YUEHOT'0 coBeTa
¢bakynbTera
2. Il. Conepxanue Boigenenue vacos Or
JIUCITUTIIINHEL, Ha npaktuueckyro | 29.10.2020 rojaa,
CTPYKTYPUPOBAaHHOE [0 TeMaM | MOJArOTOBKY IO TeMaM nporokon Ne 3




(paznenam) c YKa3aHUEM
OTBE/ICHHOTO Ha HUX KOJMYECTBA
aKaJIeMMYeCKUX YacoB W BHJIOB

YUeOHBIX 3aHATUN

Y4EHOT0

¢bakynbTera

COBCTa




