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1 IEJIM U 3AJJAYH OCBOEHUS JUCHUITVIMHBI

1.1. Iles1b OCBOEHMS AUCHUNIMHBI:

Lensimu  ocBoeHus: aucuuIUiMHbl «Jluddepennmanbuple  ypaBHEHHs» SABISIOTCA: —
(hOpMUPOBAHHE CHCTEMATHYECCKUX 3HAHMA O COBPEMEHHBIX METOAaX Teopuu TuddepeHInaTbHBIX
ypaBHEHUI, €€ MecTe M pOJIM B CHCTEME MaTeMaTHYeCKUX HayK; paclldpeHHe WU yriyOiaeHue
noHatuil: auddepeHnnanbHoe ypaBHEHHE, YacTHOE pelleHHe, o0Ilee pelieHHue, CyIIeCTBOBAaHHE
pellleHrs, eAMHCTBEHHOCTh pelIeHMs, WHTerpaibHas Kpuas, 3anada Komm; pas3ButHe
abCcTpakTHOTO MBIILICHUS, MPOCTPAHCTBEHHBIX MPE/ICTABICHUH, BBIYHUCIIUTEILHOM,
ITOPUTMHUYECKON U 00I1Iel MaTeMaTU4eCKON KyJIbTyphI.

1.2. 3aga4yu ocBOeHMsI TUCHUILIHHBI (MOTYJIfA):

3amagyamu  OocBOeHHS — aucuUIUIMHBL  «/(uddepeHnmansabie  ypaBHEHUS»  SBISIOTCS:
dbopMUpOBaHHE METOJOB HWHTETPUPOBAHUS OCHOBHBIX THUMOB Au(QEepeHInanbHbIX ypaBHEHUN
MepBOTO M 00Jiee BBICOKUX MOPSAKOB; UCCIECIOBAHUE YCTOMUYMBOCTA aBTOHOMHOW JMHAMUYECKOMN
CUCTEMBbI; MpuMeHeHue nuddepeHIManbHbIX YPaBHEHUH IS TOCTAHOBKU M PEIIEHUs] KOHKPETHBIX
MIPUKJIATHBIX 33]1a4.

2 MECTO [JUCUHUAILUIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
INPOI'PAMMBI

VYuebnas qucuuiuinHa Juddepenimanbable ypaBHEHUs BKIIOUEHa B 00s3aTeNIbHBIN IepeueHb
IUCUUIUIAH 00s3aTeNbHON dYacTH 0O0pa30BaTeNbHONW MPOrpaMMBbl BHE 3aBHCUMOCTH OT €€
HanpasieHHocTH (mpodwmis). Jucuuiumba peanusyercs B cOoTBeTcTBUM ¢ TpeboBanusmu OI'OC,
OII BO u YII, no taHHOMY HanpaBjI€HHUIO MOJIOTOBKH.

JucuuruinHa 6a3upyercst Ha CleIylomuX AUCHUIIIMHAX: MaTematudyeckuil ananus, JInneinas
anredpa 1 aHaauTHYecKas reomeTpust, Pusuka, JluckpeTHas MaTeMaTHKa.

Jucuunnuna JuddepeHnnanbaple ypaBHEHUS SBISIETCS OCHOBOIOJATAIONICH A W3YYSHHS
CIIeNYIOINX JUCIUIUIMH: YpaBHEeHHWE MareMarnueckond ¢usuku, Kiaccuueckass MexaHuUKa,
MaremaTtuueckoe MoaenupoBanue, Teopus yrpasiieHUs, YUCIEHHBIE METOBI.

Pabouas mporpamma aucuunianasl Juddepennumanbaple ypaBHEHUS U1l MHBAJIUAOB U JIMIL C
OTpaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0pPOBbSl  pa3pabaThIBAE€TCs HHIAMBHIYAJbHO C YYETOM
O0COOEHHOCTEN TCHXO(PU3NUECKOTO pPa3BUTHUS, HHIWBHUIYabHBIX BO3MOXKHOCTEM W COCTOSTHUS
3JI0pOBbsI TAKUX 00YUaIOMIUXCSI, IO UX JTUYHOMY 3asBICHUIO.

3 KOMIETEHIUA OBYYAIOLIETOCSI, ®OPMUPYEMBIE B PE3YJILTATE
OCBOEHMS JUCHUILINHBI (MOJLY.JIST)

Ta6muma 1 — ®opmupoBanue kommnereniun OIK-1 qucrunmmaaMu

HaumMenoBanune nucuuninH, GOpMHUPYIOIINX
KOMIIETEHIIMIO COBMECTHO
Kon xomnerennuu OITK-1 1 2 3 4 5 6 7 8

JIlunelinas anre6pa 1 aHAJIUTUYCCKAst rCOMCTPUL

CCMCCTpI)I (bOpMI/IpOBaHI/IH KOMHCTGHHI/Iﬁ JUCHUIIIIMHAMHA

MaremaTtnueckuii aHaIu3

dusuka

JuddepernnanbHpie ypaBHEHNSA

OnepannoHHOe UCUHUCTICHHUE

Teopus GyHKIUH KOMIUDIEKCHOTO ITEPEMEHHOTO

Kiaccnueckas Mmexanuka

Yp aBHCHHUS MaTeMaTU4YeCKOM (1)I/IBI/IKI/I




Teopus ynpapneHus

Beimonnenue " 3aIuTa
KBaJIM(HKALMOHHOH PabOTHI

BBIITYCKHOU




INEPEYEHb TIIUIAHUPYEMbBIX PE3VJIbTATOB OBYYEHUA 110 JAUCLHUIUIMHE, COOTHECEHHbLIX C JIUIAHUPYEMbIMU
PE3YJIbBTATAMU OCBOEHMNAI OI1

Tabauua 2

Hepequb IIAaHUPYEMBIX PE3YJIBTATOB O6y‘IeHI/I$I 10 JUCHUIINIMHE, COOTHECECHHBIX C INIAaHUPYCMBIMHA PE3YJIbTaTaMU OCBOCHHA

KOZ( 1 HAMMCHOBAHUC

OreHOUHBIE CpeCTBA

Kon 1 HanmeHnoBanue MHJUKaTopa .
KOMITETeHIIH OCTIDKEHIS [Tnanupyemble pe3yabTaTsl 00yUCHNUS 110 AUCIUIUINHE Texymiero ITpomexyTouHO
KOMITETEHIIHI KOHTPOIIS aTTecTalun
OIIK-1. Crocoben | HOIIK-1.2. 3HaTh: YMerh: Baagern: BBITIOJTHEHNE 2 | Bompocst IUTST
MIPUMCHSTh 3HaHue | [IpuMeHseT METOnABl | OCHOBHbBIC INOHSATHS U | MPUMEHSTH CTaHIapTHBIMU KOHTPOJIBHBIX PaboT | yCTHOTO
(byHIaMeHTaIbHON MaTeMaTHIECKOTO MOJNOKEHNST ~ TeopHH | auddepeHnuanbaple | Metogamu  Teopud | (o 10 BapuaHTOB B | coOecemoBaHUS:
MaTeMaTUKU U | aHanusa TEOpHH | OOBIKHOBEHHBIX YPaBHEHHUS JUIst | OOBIKHOBEHHBIX KaKJ0U 6unets! (20 Ouneron)
€CTECTBEHHO-HAYUHBIX muddepenunanpupx | quddepeHunanbHpIX | TOCTaHOBKH u | nmuddepeHmanbHbIX | KOHTPOJILHOM
JUCLUUILIMH TPU PEIICHUU | ypaBHEHH W | YpaBHEHHH M TEOpUM | pelIeHHs KOHKPETHBIX | YpaBHEHHWil u Teopun | pabore)
3a1a4 B obnacTu | onepauruoHHOTO YCTONUUBOCTH; MPUKIAAHBIX  3a/a4; | YCTOIUMBOCTH M HX
©CTECTBEHHBIX HAayK U | UCUUCIICHHS IIPU | OCHOBHEIE TUIBL | BAaJeTh  METOJaMHU | IPUMEHEHHUEM K
HUH)XEHEPHOW IpaKTHKe peleHnu 3aga4 | aupepeHnnanbHbIX | MHTETPUPOBAHUS pelIeHuo
WHKCHEPHOU YpaBHEHHH, UX | OCHOBHBIX TUTIOB | TIPHUKJIAJHBIX 3a/ad.
MPaKTHKA cnenuduKy 1 MeTosl | AU(QepeHIIaTbHBIX

UX  aHAINTHYECKOTO | YpaBHEHHH MEPBOTO U

pelIeHus; cxemy | Goiee BBICOKHX

MOCTPOEHHSI  OOIIETO | TOPSAKOB,;

pemieHust Uil OJHO- | MCCIeNOoBaTh

POOHBIX ¥ HEOJHO- | YCTOIUYMBOCTH

POAHBIX YpaBHEHUM M | aBTOHOMHOM

CHCTE€M;  OCHOBHBIEC | JMHAMHUYECKOU

MOHSTHUS TEOPUH | CUCTEMBI IO TEPBOMY

YCTOMUMBOCTH pele- | MpUOINKEHUIO,

HUH au¢depeHuans- | onpenensiTh THII

HBIX YpaBHEHUI; | OCOOBIX TOYEK Ha

ACHMITOTHYECKON (ha30BOI IIIOCKOCTH.

YCTOHUUBOCTHU u

HEYCTONYHUBOCTH.




4 CTPYKTYPA U COAEP KAHUE JUCHUITJIMHBI
4.1 Pacnpeaesienre TPy10éMKOCTH AMCUMILIMHBI IO BUaM padoT 1o ceMecTpam

OO6mas TpyIoEMKOCTh NUCHMIUIMHBI cocTaBiseT 9 3ad.en./324 wyaca, pacmpeneiieHue
9acoB IO BHJIaM pabOT ceMecTpaM IPeCTaBICHO B Ta0. 3.

dopmaT U3yYeHHs AWCHMUIUIMHBL: C HCIHOJb30BAHUEM JJIEMEHTOB 3JICKTPOHHOTO
00y4eHusl.

Tabnuna 3 — PacripeneneHue Tpy10éMKOCTH JUCIUILIMHBI TIO BUIaM paboT MO ceMecTpam
st ouno#t hopmbl 00yUEHUS

Bun yuebHol paboTh Bcero CemecTtphbl
9acoB 3 4
1. KonrtakTHas padora o0yuaromuxcst c
npenogaBarejeM (10 BUIaM y4eOHBIX 3aHATHI) (Bcero), B 144 72 72
TOM YHCJIE:
1.1. AyautopHble 3aHATHSA (BCEro), B TOM YHCIIE: 136 68 68
- nexruu (JI) 68 34 34
- nabopartopusie padoTsl (JIP)
- npaktudeckue 3ansaTtus (I113) 68 34 34
- npakTukymsl (I1)
1.2. BueayaiuTOpHble 3aHATHA (BCEro), B TOM YHUCIIE: 8 4 4
- TPYIIIOBBIE KOHCYJIBTAIIMH MO JUCHUTIIINHE 4 2 2
- TPYMIOBbIE KOHCYJIbTAIIMH IO MPOMEXKYTOYHON 4 2 2
aTTeCTaliK (IK3aMEH)
2. CamocrositenbHas padora cryaenta (CPC) (Bcero) 117 72 45
Bua npomexyTo4HOM aTTecTAallMl  DK3aMEH 63 36 27
O01asi TPYI0€MKOCTb, Yachl/3a4eTHbIE eTHHUIIBI 324/9 180/5 144/4

4.2 Copep:kanue TUCUMILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

CopepxaHue JUCHUILIMHBL, CTPYKTYpHUPOBAHHOE 110 TEMaM, IPUBEAECHO B TaOIHIIE 4.

B cronbue «Bun CP» BBeneHs! cieyromme CoKpameHus:

«Jlekuuu» — mpeanosaraeT U3yuyeHue MaTepuaioB y4eOHUKOB M yUeOHBIX MOCOOMM st
MOATOTOBKH K JIEKLIUSAM U IIOBTOPEHUE MaTepUaa Mociie IpoCiIyIlIMBaHusl JIEKIUN AJI y4acTHs B
00CYX/IEHUSAX Ha MPAKTHUECKUX 3aHATHIX.

«IIpakTHKa» - TIperoiaraeT UCIMOIb30BaHUE METOIMYECKUX pa3pabOTOK Il OMOIIU
IIPU pEeIIeHNN UHAUBUIYabHBIX 33]1a4 U PelIeHUEe 3a/1a4 U3 3aJJaYHHUKOB.



4.2. Copepxanue IMCUMILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM
Tabnuna 4 — Coneprxanue TUCHUILUIMHBL, CTPYKTYPUPOBAHHOE IO TeMaM ISl 00ydaromxcs 04HOi popMbl 00yUeHUs

[Tmaaupyemsbie Buner yae6HOI paboTh HauMerosa-
(koHTpONHpYe- KontakThas g HHE UCIIOJb- Peanuzanus Hamueton
MEIE) pe3yJbTa- pabota 583 3YEMEIX ak- B paMKax . :HaHGZTa
TBI OCBOEHHSI: g TMBHBIX U MpaKTHHeC- P Hioro
OIIK n HaumeHnoBanue teM 2| g E 5 Bug CPC WUHTEPAKTHB- HO,I[:(?TI/E)BKI/I SIIEKTPOHH
WHIUKATOPBI § § § § E 5 o HBIX (1pymoem- | OFO Kypea
JIOCTYKCHHS §“ é E = g s i o6pazoBa- KOCTD B (f(]:())}gsiM
KOMITeTCHIIN % \c% é E % r 9 TEPHBIX Hacax) yacax)
= Elg sl S '8 Y TEXHOJIOTUH
1 cemecTp
Paznen 1 Jludpdepennmanbapie ypaBHEHHS IEPBOTO MOPSIIKA
Tema 1.1 . IlpuMepsl BO3HUKHOBCHUS | 2 2 4 Jexuun: 6.1.1(ctp.11-24) Pasbop
nuddepeHIHanbHbIX ypaBHEHHiL. Mpakruka: 6.1.5(ctp. 247-258) petieHus
3ajaun aHATM3a ¥ TEOMETPHL igﬁ;i ZT;:’IX .
Tema 1.2 [lopsnok audpdepenunansHoro | 2 2 4 TIOMOILIBIO
ypaBHeHus. OO1iee, yacTHOE U 0co0oe Tpe3eHTaINH
peurenue, 3agaya Komu. 1y JI0CKH
Tema 1.3 HaxoxxneHus peumieHu, 2 2 6 Jlexnun: 6.1.1(ctp.24-40)
OIIK-1, [10JI03PUTEIbHBIX Ha 0co60e, Mpakruka: 6.1.5(ctp. 247-258)
UOINK-1.2. | nycKpUMUHAHTHBIE KPUBBIE M OCOOBIE
pEIICHHUS.
. Tema 1.4 Teopema o cymiecTBoBaHUU U | 4 2 4 Jlekumu: 6.1.1(ctp.24-40)
€IMHCTBCHHOCTH  PEHICHHUS  3aJadu IMpakruka: 6.1.5(ctp. 247-258)
Komm. YpaBHeHus ¢ pa3IensironuMHICS
MIEPEMEHHBIMH M ITPUBOIAIITNECS K HAM.
Tema 1.5 OmHOpOJHBIE ypaBHEHHs 1-ro | 2 2 6 Jlekumu: 6.1.1(ctp.40-47)
MopsiIKa M WX pEHieHue. YpaBHEHHS, Tpakruka: 6.1.5(ctp. 247-258)
MPHUBOJISAIINECS] K OJTHOPOTHOMY




[Inanupyemblie
(xoHTpONHUpYE-
MbI€) pe3yiIbTa-

THI OCBOCHUS:

OIIK u

WHAAKATOPHI

JOCTIKEHHUS

KOMIIETCHLIUH

Buner yuebno# paboTh Haumerona- ;
Konraxrias g HHe uconb- | Peannsauus AHMEHOB
pabora 8 3yEMBIX aK- B paMKax -
8 Y pa3paboTta
= THBHBIX U TIpaKTiaec- HHOT'O
HaumenoBanue tem ol o T = Bunx CPC HUHTCPaKTHB- Kon 37IeKTPOHH
Q = 2 o 5 2 HBIX HOAXOTOBIH g Kypca
5 AR (tpymoem= | e
o £ E E« g g 7 obpa3zoBa- KOCTh B M
S & % = S g O TEJBHBIX yacax) KOCTb B
B Bl&EZ 335 . Jacax)
= Sl gds Y TCXHOJIOTUH
Tema 1.6JIuHElHbIC YPaBHEHUSA, METOIbI 2 4 4 Jlexuuu: 6.1.1(ctp.40-47)
Jlarpamska u beprysmm. Mpakruka: 6.1.5(ctp. 258-260)
Temal.7 YpaBHeHUs BepHyIH 1 2 2 4 Jexumu: 6.1.1(ctp.24-40) Pas6op
Mpaxruka: 6.1.5(ctp. 258-260
PukkaTH, METOIbI X PELICHHUSL. p (ctp ) pemens
Temal.8 YpaBHEHHUE B MOJHBIX 2 2 4 Jlekumu: 6.1.1(ctp.47-59) KOHKPETHBIX
muddepeHImanax, UHTErPUPYIOLIHA Ipaxruka: 6.1.5(ctp. 258-260) IPUMEPOB C
MHOKUTEJIb TIOMOIIBIO
Temal.9 Orubaromas ceMencTBa 2 2 5 Jexunn: 6.1.1(ctp.47-59) EP“ZH;;HHH
KPHUBBIX U €€ ypaBHEHHsI, 0COObIE TpaxTika: 6.1.5(ctp. 258-260) A
pemienus quddepeHIaIbLHOTO
ypaBHEHHUS
Temal.10 IlocramoBka 3amaun Komm. | 2 2 4 Jexunn: 6.1.1(ctp.47-59) Paz6op
Metonbl MHTErpUpOBaHMs, HENOJIHbIE HpaxTuka: 6.1.5(ctp. 258-260) pemeHus
ypaBHEHUS, OOMIMHA METOJ] BBEICHUS KOHKPETHBIX
HaDaMeTpa HNPUMEpPOB C
p c p IIOMOIIBIO
Temal.ll VYpaBHenus Jlarpamka wu | 2 2 5 Jlekumu: 6.1.1(ctp.47-59) IpeseHTaLH
KJiepo, 0cobble peleHus. Tpakruka: 6.1.5(ctp. 258-260) u y 0CKH
Hroro no paseny 1 | 24 24 50
Paznen 2 JluddepeHnnanbHbie ypaBHEHUS BBICITUX ITOPSIIKOB.
Tema 2.1 3agaua Komm. O0muii 2 1 5 Jlexuun: 6.1.1(ctp.57-60) Paz6op
R —. 6.1.2(ctp.88-140) peureHus
p tnee p ’ IMpaxTuka: 6.1.5(ctp. 258-260) KOHKPETHBIX




[Inanupyemblie

Buner yae6HOI paboTh

Haunmenosa- q
(xoHTpONHUpYE- KoHnTtakTHast g e nenonb- | Peamsats azr;:os
- 0
MbIe) pe3yibTa pabora % 3yEMBIX aK- B pamMKax paspaGora
TBI OCBOCHHSI: = THBHBIX U TIpaKTHHee: HHOTO
5 .
OIIK u HaumenoBanue tem ol o T = Bunx CPC HUHTCPaKTHB- Kon 37EeKTPOHH
Q = 2 g 5 g HBIX HOAXOTOBIH g Kypca
VHIUKATOPbI § 55§ & S g (Tpym0eM- oo
JIOCTHKEHHUS < S| E & 2 g 7] obpasosa- KOCTb B Y
. = 2|l B Bl 28 = A TeNbHBIX KOCTb B
KOMIICTEHIINH 2 8|2 5 I8 Hacax) Jacax)
= SR ING R - NS TEXHOJIOTUH
[ToHmkeHue nopsiaKa ypaBHEHUS C puUMEpoB €
TIOMOIIIBIO
IMOMOIIBIO IMIEPBBIX MHTCIPAJIOB.
Npe3eHTALHN
Tema 2.2 [TuddepeHnuanbHbie MHOTOWICHBI U 2 2 5 Jlexnuu: 6.1.1(ctp. 57-60), Y JJOCKH
00Ut METOI PelIeHUs YpaBHEHUH ¢ 6.1.2(ctp.47-71)
MOCTOSIHHBIMH K03 (h(ULIHeHTaMH Mpaxruka: 6.1.5(ctp. 265-270)
Tema 2.3 JIuHeiHBIE OTHOPOIHEIC YPAaBHEHHS 2 3 4 Jlexnuu: 6.1.1(ctp. 57-60), Paz6op
MOps/IKA N ¢ TOCTOSHHBIMYU KO3 PUIHEHTaAMU 6.1.2(ctp.47-71) penreHus
HpaKTPlKa: 615(CTp 265'270) KOHKPETHBIX
Tema 2.4 JIuHeitHbIC HEOTHOPOIHEIC 4 4 8 Jlekuun: 6.1.1(ctp. 57-60), HpUMEPOB C
OIIK-1, ypaBHEHHS TOPSIKA N C TOCTOSHHBIMHU 6.1.2(ctp.47-71) [TOMOII[BIO
HNOIIK-1.2. k03¢ dpunneHTamMn Hpakruka: 6.1.5(ctp. 265-270) Hpe3eHTaluU
Uy TOCKH
Hroro no pasueny 2 10 10 22
Hroro 3a nepsblii cemecTp 34 34 72
2 cemecTp
Paznen 3 Meronbl penieHus CUCTEM JHMHEWHBIX au(QepeHINaTbHbIX YPaBHEHUNW C TOCTOSHHBIMH
koddurmenTamu
Tema 3.1 HopmanpHbIe THHEWHBIE CHCTEMBI C 2 2 6 Jlekuun: 6.1.1(ctp.60-63), Paz6op
MOCTOSTHHBIMU K03 punmentamu. O6mue 6.1.2(ctp.47-71, 162-184) peleHus
MMOHSTHUSA ¥ METOJ UCKITIOUEHUS Ipakruka: 6.1.5(ctp.270-272) KOHKPETHBIX
HNPUMEpPOB C
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[Tmaaupyemsbie Buner yae6HOI paboTh Hanverona- ;
(xoHTpONHUpYE- KoHnTtakTHast g e nenonb- | Peamsats agr;:os
MEIE) pe3yJIbTa- pabora 8 - amKa

) pesy g 3yEeMBIX aK B paMKax paspaGota

TBI OCBOCHHS: = THBHBIX U TIPAKTITICE HHOTO

g .
OIIK u HaumenoBanue tem ol o T = Bunx CPC HUHTCPaKTHB- Kon 37EeKTPOHH
Q = 2 o 5 2 HBIX HOAXOTOBIH g Kypca
WHJIUKATOPbI S
) p g S8 % g 53 6 (TPYA0RM= | o noen
JIOCTHXKCHHS = S| E & 2 g 7] 00pasoBa- KOCTb B
2 z S EEEEQ TENBHBIX KOCTb B
KOMITETeHIINI1 2 8|2 5 I8 Hacax) qacax)
= SR ING R - NS TEXHOJIOTUH
MIOMOIBIO
[pe3eHTaNN
Uy IOCKHA
Tema 3.2 O01miee penicHre HOPMaIbHOM 4 4 6 Jlexnuu: 6.1.1(ctp.60-63),
JTUHEHHON CHCTEMBI C MOCTOSSHHBIMU 6.1.2(ctp.47-71, 162-184)
Koo UIIEHTaAME IMpakTuka: 6.1.5(ctp.270-272)
Tema 3.3 Pelienue HOpMAIbHBIX JIUHEHHBIX | 4 4 8 Jexuuu: 6.1.1(ctp.60-63), Pas6op
CHCTEM C TIOCTOSHHBIMHU KOd(DPUIIHEHTAMU 6.1.2(ctp.47-71, 162-184) peienus
OITK-1 C OMOIIBIO MATPHYHON HKCIIOHEHTHI Mpaxrika: 6.1.5(ctp.270-272) KOHKpETHBIX
! IIPUMEPOB C
HNOIIK-1.2.
[IOMOIIBIO
MIPE3EHTALU
Ny IOCKH
Hroro no pazneny 3 10 10 20
Pasnen 4 Jludeiinble auddepeHnuaibubie ypaBHeHMsT MOPAAKAa N ¢ NepeMeHHBIMU
K03 PpunreHTamMu.
Tema 4.106mue cBoiictBa. JluneliHbe 4 4 6 Jlexnuu: 6.1.2(ctp.185-207) Paz6op
OJHOPOJHBIC YpaBHEHUs MOPsLAKa N. IMpakTuka: 6.1.3(ctp.62-71) peuieHus
KOHKPETHBIX
[PUMEPOB ¢
[IOMOIIBIO
MIPE3ECHTALNHU
Uy IOCKH
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[Inanupyemblie

Buner yae6HOI paboTh

Haumenosa-

(xoHTpONHpYE- KoHnTakTHas s N Peamusanus Hanmenos
MbIC) pe3yIIbTa- pabora Lc% 3yEeMBIX aK- B paMKax a: }:;1146?) a
TBI OCBOCHHS: = THBHBIX U TIPAKTITICE P Hl;oroT

OIIK u Haumenosanue tem 2| g E 5 Bun CPC HHTEPAKTHB- HOZ[:C?TI/(I)BKI/I 37EeKTPOHH
WHINKATOPBI § § § § g 5 g HBIX (1py0eM- (()ro K};]C;CEI
JOCTHKEHHS = é E = £ g @l obpazosa- KOCTb B i‘;}gb BM
KOMIICTEHIINH %’ é é E % é 9 TCIBHBIX Jacax) uacax)

= SlEESe Y TEXHOJIOTHit
Tema 4.2 JlureitHpIe HEOTHOPOIHEIC 4 4 5 Jleknun: 6.1.2(ctp.185-207)
ypaBHEHHS TopsiAKa N. Mpakruka: 6.1.3(ctp.62-71)
Tema 4.3 ['paHuuHbBIE 3a1a4H. 4 4 4 Jlexnuu: 6.1.2(ctp.185-207) Pa36op
IMpakruka: 6.1.3(ctp.62-71) peeHus
KOHKPETHBIX
OIIK-1, TIPUMEPOB C
HOIIK-1.2. MOMOUIBIO
MpEe3EeHTAIMN
Uy JOCKH
Tema 4.4 Penrenre TuHEHHBIX 4 4 4 Jleknun: 6.1.2(ctp.185-207)
T QepeHInaTbHBIX YPaBHEHUH ¢ TIOMOIIBIO Mpakruka: 6.1.3(ctp.62-71)
CTCTICHHBIX PAO0B
Hroro no pazneny 4 16 16 19
Pa3znen S Teopusi ycTOH4HuBOCTH.
Tema 5.1 [ToHsTHE 00 YCTOHYMBOCTH, 2 2 2 Jlekumu: 6.1.1(ctp.134-142), Pa3bop
ACHMITTOTHYECKON YCTONYUBOCTH U 6.1.2(ctp.185-207) pelieHA
o Mpakruka: 6.1.3(ctp.87-104) KOHKPETHBIX
HEYCTOMYMBOCTH, Teopema Heraena o HpHMEpOB ¢
HEyCTOWYMBOCTH 10 JIAIMyHOBY. HOMOLIBIO
[pe3eHTanu
Uy 10CKH
Tema 5.2 Y CTOWYHBOCTH TIO TIEPBOMY 2 2 2 Jexuun: 6.1.1(ctp.134-142),
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[Tmaaupyemsbie Buner yae6HOI paboTh HanveHosa-
(koHTpOMMpYye- KonraxrHas g HHe ucnonb- | Peanusamus Hamvetion
MbI€) pe3yiIbTa- pabota Lc,% SyeMBIX ak- B pamKax o :;1466; o
TBI OCBOCHHS: g THBHBIX H TIPAKTITICE HHOTO
OIIK u HaumenoBanue tem ol o T = Bunx CPC HUHTCPaKTHB- Kon 37EeKTPOHH
o é E o ql:,)‘ g IIOATrOTOBKH oro ca
HHIUKATOPbI 8 £/ 5825, HBIX (1py0en- rO Kyp
JOCTIHIKCHHS = g E = £ E i 0Opaora- KOCTb B (?:)ﬁg?
< ~~
KOMITETeHIINI1 g S| 3 E Sz 9 TEBHBIX Hacax) qacax)
= SR ING R - NS TEXHOJIOTUH
NPUOIMKEHUIO, XapaKTEPUCTHUECKOE 6.1.2(ctp.185-207)
ypaBHenue, yciosusi Payca-I'ypsuua Ipakrnka: 6.1.3(cTp.87-104)
Tema 5.3 THUIBI 0COOBIX TOUEK Ha 4 4 2 Jlexuun: 6.1.1(ctp.134-142), Pas6op
(ha30Boii INIOCKOCTH, TOCTPOEHHUE 6.1.2(cTp.185-207) PeLICHIA
. Ipakruka: 6.1.3(ctp.87-104) KOHKPETHBIX
OIIK-1, ¢dazoBOro nopTpera KOHCEPBATUBHOM HpHMEpOB ¢
HOIIK-1.2. CHUCTEMBI, IIOHATHE O TIPEICTbHBIX HOMOIIBIO
IUKJIax Ipe3CHTAlluN
n'y J0CKH
Hroro no pazaeny 5 8 8 6
Hroro 3a BTOpOIi cemecTp 34 34 45
UTOI'O MO JUCLUMNJINHE 68 68 | 117
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5 TEKYIIUHA KOHTPOJIb YCHEBAEMOCTH M ITPOMEXYTOUYHAS
ATTECTALIUSA ITO U'TOI'AM OCBOEHUA JIUCHUIIVIMHBI.

5.1. TunoBble KOHTPOJbHbIE 3aIaHUsI WJIM MHbIe MaTepHajbl, HEOOXOAUMBbIE JIJIsI
OLICHKHU 3HAHU, YMEHUH U HABBIKOB M (WJIH) ONBITA AeATEJIbHOCTH

IIpumepHas TeMaTHKA KOHTPOJbHBIX PadoT:

1. Pemenue nquddepeHnmanbHbpIX ypaBHEHUH IEPBOTO MOPSAKa

2. Pemenue nuddepeHuanbHbIX ypaBHEHUI BTOPOTO MOPSIKA C MOCTOSHHBIMH
KOd(pUITUESHTAMH.

3. Pemenue cucrem MTMHEHHBIX TU(QEPEHINATBHBIX ¢ TOCTOSHHBIMU KO (QHUIMCHTAMH.
4. UccnenoBanue Ha yCTOMYMBOCTD pemieHui AudepeHnnanbHbIX ypaBHEHUH.

IIpumep 3anaHuii K KOHTPOJIBbHOI padoTe
[TprMepbl KOHTPOJIBHBIX paboT MpuBeaeHbI B paszaene 11.1

Hepeqem, BOIIPOCOB, BLIHOCUMBIX HA MPOMEKYTOYHBIC aTTECTAIUIO

IHoHBIH MepeYeHb BONPOCOB /I MOATOTOBKH K 9K3aMeHy 3a 1 cemecTp:
1. Tonsarue nuddepeHInATEHOTO YPaBHEHHSI.
2. Tlopsnok muddepeHInaIbHOTO YpaBHEeHUs, 00IIee 1 YacTHOe pelIeHue, 3a1aqya Komm.
3. Huterpan ypaBHeHHs, OOIIMN UHTETPAI.
4. VYpaBHEHHE MEPBOTO MOPsAKA, Pa3pelIeHHbIE OTHOCUTEIBHO MPOU3BOTHOM.
5. Meroapl HaxoXAeHUs pelleHHUH, MOAO3PUTENBHBIX Ha 0c000€, NUCKPUMHHAHTHBIC KPHUBBIE H
0COOBIE pelIeHNSI.
Teopembl 0 HempepbIBHOW 3aBUCHUMOCTH pemeHnd auddepeHnranbHbpX  ypaBHEHUH OT
MapaMeTpoB U HAYaIbHBIX YCIOBHH.
7. JuddepeHmpyeMoCTs pelIeHnH 0 HaYaIbHBIM YCIOBUSM U ITapaMeTpam.
8. VYpaBHeHUs ¢ pazaensIOIUMICI IEPEMEHHBIMU.
9. Teopema 0 CyIIeCTBOBAaHHH U €IMHCTBEHHOCTH pellieHus 3aaaun Koy,
10. OgHoponHbIe ypaBHEHHS 1-T0 MopsaKa U ypaBHEHHsI IPUBOJISIINECS K OJHOPOIHBIM.
11. JluneitHple ypaBHEHHS.
12. JluHeliHble HEOTHOPOAHBIC YpaBHEHMs, MeTo bl Jlarparka u bepHyum.
13. [puHIMI CYNIEePIIO3UINY JUIS TUHEHHOTO ypaBHEHUSI.
14. Ypasuenus bepuymnmu u Pukkaru.
15. YpaBHeHue B mOoNHBIX JuddepeHnnanax 1 ero HHTErpupoBaHue.
16. VnTerpupyrommii MHOKUTENb, YACTHBIC CITyYa €ro 3aBHCUMOCTH OT OJTHOW IIepeMEHHOM.
17. YpaBHeHUs epBOro Nopsiika, HePa3peIeHHbIE OTHOCUTEIBHO MPOU3BOIHOM.
18. Merox BBeneHUS TapaMeTpa.
19. Vpasuenus Jlarpamxka u Kiepo.
20. IuddepeHunanbubie ypaBHEHHS BBICIIHX MOPSIKOB, 00Iee U YacTHOE pelieHue, 3aaa4da Komu.
21. IlonwxeHne NopsAaKa YPaBHEHHUS C TIOMOILBIO IIEPBBIX HHTEIPAJIOB.
22. HenosHble, OAHOPOAHBIE H 0000IICHHO-0HOPOAHbIEC YPABHEHHUSI.
23. YpaBHeHUs HE coJiepKalie He3aBUCHMOH MepeMeHHOM 1 ypaBHEHHS MIPUBOJISAIIHECS K TOUHBIM
MPOM3BOJHBIM.
24. JluneliHble MOEH U IPUHLMII JTHHEAPU3ALIH.
25. ®opmyna Octporpajckoro-JInyBuLs.
26. Jluneiinsle nuddepeHnanbHpie ypaBHeHUs 2-ro nopsaka. OnqHopoansle ypaBHenus. [lonstue o
JMHEHHO-3aBUCUMBIX U JIMHEHHO-He3aBUCUMBIX (QyHKIMsAX. OO1iee pereHue.
27. Teopema O CTPYKType OOIIEro pelieHHsl JIMHEHHOTOo HEOJHOPOIHOro auddepeHnaaIbLHOro
YpaBHEHHS.
28. JluneliHble OTHOPOAHBIE YPAaBHEHHS C MOCTOSIHHBIMU KO3 duuumentamu. XapakTepuCTHIECKOE
ypaBHEHHE.
29. Ciryuait IeHCTBUTENFHBIX PA3IMYHbIX, PABHBIX M KOMIUIEKCHBIX KOPHEH XapaKTepUCTHYECKOTO
ypaBHEHUSI.

o
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30. JIunelinble HeogHOPOIHBIE U HepeHIATbHBIC YPAaBHEHHS C MOCTOSTHHBIMU KO3 (UITMEHTaMH.
Metox HeonpeieIeHHBIX KO3 PUITUEHTOB.

31. Meton Bapumanuu Jlarpanka HaXOXKIEHUS YaCTHOTO PEUICHHS JIMHEHHOTO YpPaBHECHHUS C
IIPOU3BOJIBHOM ITPaBOM YaCThIO.

32. Jlunelinple ypaBHeHUSs N-ro nopsaka. OyHaaMeHTaIbHAs cucTeMa perieHuil. CTpyKkTypa o0Iero
peLIECHUSI HEOTHOPOAHOIO YPABHEHUSL.

33. Meron Bapuanuu Jlarpanxa Hax0XIeHHS YaCTHOTO PEHICHUs JHHEHHOTo AuddepeHIraIbLHOro
ypaBHEHUS N-TO MOPsAKA C IPABOM YACTHIO.

34. JluneliHple OMHOPOJHBIC YpPAaBHEHUS N-TO TMOPSIKAa C MOCTOSHHBIMH KO3 (UIHMEHTAMH,
XapaKTepUCTUYECKOE YpaBHEHHUE.

35. Meton HeonpeaeneHHBIX KodhduimeHToB. Kpaesbie 3anayn.

36. OmHOPOAHOE U HEOTHOPOAHOE YpaBHEHUE Diijiepa U ero HHTETPHpPOBaHUE.

37. IloctpoeHne ypaBHEHUS 10 3aJaHHOH (yHIaMEHTaIbHOH cucteMe.

ITonnblid MEPEICHb BONIPOCOB IJIsl MOATOTOBKH K 3K3aMEHY 3a 2 ceMecTp:

1. Cuctemsl nuddepeHInaNbHBIX ypaBHeHHH. OCHOBHBIE TIOHSTHS M OmpeaeneHus, 3anavya Kommn
IUI HOPMaJIbHOM CHCTEMBI, TEOPEMa CYIIECTBOBAHHS U €JUHCTBEHHOCTH.

2. OOmiee m 9yacTHOE pelieHHe, MEPBBI u OOmWiA WHTerpal, (pyHKIHMOHAJIhHAs HE3aBHCHMOCTH
WHTETPAJIOB.

3. CBezneHue HOpMaJTBLHOM CUCTEMBI K OTHOMY YPaBHEHHIO, METO/ UCKIIFOUCHUSI.

4. Cummerpuyeckas popMa CHCTEMbl YPaBHEHHH, METOJ HHTETPUPYEMbIX KOMOMHALMH.

5. CucteMsl TMHEHHBIX ypaBHeHHH. OJHOPOAHBIE CHCTEMBI, QyHIaMEHTaIbHAsI CHCTEMA PEIICHUH.
6. Jluneitaple HeogHOponaHBIE cucTeMbl. CTpykTypa obmero pemienus. Merox Jlarpamka s
OTBICKAaHUS YACTHOTO PELICHUS] HEOJHOPOAHOM CHCTEMBI.

7. JIuHEWHbIE CUCTEMBI C MOCTOSHHBIMU Ko3(duimenTamu. XapakTepHCTHYECKOS YpaBHEHHE.
Merton Ditnepa mOoCTpOCHUs OOIETO PEIICHHUS.

8 Pemienne HOpManbHBIX JIMHEWHBIX CHUCTEM C IOCTOSHHBIMH KO3(QQHULMEHTaMH C I[IOMOIIb
MaTPUYHOU HKCIIOHEHTHIL.

9. Obmme  cBoiictBa  nHHEHHBIX — JuddepeHIUanbHBIX  ypaBHEHHH € [EpEeMEHHBIMHU
KO3 GUIeHTaMU.

10. JluHeiiHbIe HEOTHOPOAHBIE YPaBHEHUs N MOpsAKa ¢ IepeMEeHHbIMH K03 hueHTaMu

11. I'pannynbie 3a1aun.

12. 3agaqa L typma-JlnyBumis.
13. Teopema lltypma.

14 Pemenwne nuddepeHansHbIX YpaBHEHUN C TIOMOIIBIO PSIOB.

15. YpaBHeHue becceisi.

16. Jluneitnble muddepeHunanbHbe YpaBHEHHS C MajIbIM [TApaMeTPOM IIPH CTaplieil IPOU3BOIHOM.
17. [TonsiTHe yCTOMYMBOCTH, ACUMITOTUYECKOM YCTOMYMBOCTH U HEYCTOMYMBOCTH, Teopema Yeraepa
0 HEYCTOMYHUBOCTH 110 JIAITyHOBY.

18. VYCTOHYUBOCTh 1O MEPBOMY MPHUOIMKEHUIO, XapaKTepUCTUIECKOe ypaBHEHHUE, ycioBusi Payca-
I'ypBuua.

19. Tunsl 0coObIX TOUYeK Ha (Pa30BOI MIIOCKOCTH, MOHITHE TPYOOCTH CUCTEMBI.

20. [MocTpoenne ¢azoBoro nopTpera KOHCEpBaTUBHOM CUCTEMBL.
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5.2. Onucanue noka3zarejed 1 KpuTepHeB KOHTPOJISI YCIIEeBAEMOCTH, ONMCAHNE IIKAJ OlleHUBAHUS

JInst OLleHKW 3HAHWW, YMEHHH, HaBBIKOB U (POPMHUPOBAHUS KOMIIETCHIMH 110 JUCLUUILIMHE NPUMEHSETCS 0aUTbHO-PEHTHHIOBAsl CHCTEMa KOHTPOJS U
OLIEHKU YCIEBAEMOCTH 00YyYarOIUXCSI OUHON (DOPMBI.

OcHoBHbIE TPeOOBaHUS OATLHO-PEUTHHTOBOM CUCTEMBI TIO JUCIUILIMHE U [TIKaJia OIEHUBAHUS IPUBEICHBI B TaOIUIaX 5 - 6.
Tab6muna 5

Hucuunnuza AuddepenunaibHbie ypaBHeHus (2Kypce, 1cemectp)

Koiects Maxkcumanbabie 6amibl | Cpoku BBITIOJTHEHUS tpadusie
o 3a OABHJT PabOTHI MIOJIBHJIOB pa0OTHI JlomoTHATEh- OaJLTBI
Buner pabot Hble Oaibl 32 | 3a HapylIeHUE
MOJIBUJIOB
1 2 1 2 Ka4yeCcTBO CPOKOB
paboThI
KoHnTtposbHbIe paboThI 4 3a 1 pabory B | -43a 1 paboty
2 12 12 HOSIOPb nexkadpb
AIIEKTP.BAPHAHT
e
Brinosnnenue JIOMAaIIHUX ITo -2 Ganna 3a
3a/laHui 17 [To 1 6anny 3a 1 paboty 0e3 npeaynpexIeHus OTCYTCTBHUE
[Tocemenue 3aHATUN ITo 1 6amny 3a 1 [To -1 Ganny 3a
34 €KECHEJIEIBHO
(JIeku+mpakT) 3aHSITHE OTCYTCTBHE
Pabota y nocku 17 2
[IpenonaBatens Jlo6aeB A. H.
3aBenytomiuii kadeapoit Banosa JI.IO.
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Hucuunnrza AuddepenunaibHbie ypaBHeHus (2Kypc, 4cemectp)

KOUiecTs Makcumanpabie Oamibl | Cpoku BBITTOJTHEHUS [tpadubie
o 3a MoABHJI pabOTHI MIOJIBHJIOB pa0OTHI JlomoTHUTEh- OasIBI
Bunget pabot Hble Oaipl 32 | 3a HapylIeHUE
MOJIBUJIOB
1 2 1 2 KauyeCcTBO CPOKOB
paboThI
Kontposnbnbie paboThl 4 3a 1 pabory B | -43a 1 paboty
2 12 12 MapT Mait
DIIEKTpP.BAPHAHT
e
Brinonnenue JIOMAIITHUX [lo -2 Gamia 3a
3alaHui 17 ITo 1 6anmmy 3a 1 paboty 0e3 mpeaynpexIeHus OTCYTCTBHUE
[Toceuenue 3aHATUN ITo 1 6amny 3a 1 [To -1 Ganny 3a
34 eXKEeHeIebHO
(Jleku+mpakr) 3aHSTHE OTCYTCTBHE
Pabota y nocku 17 2
[IpenonaBatens Jlo6aeB A. H.
3aBenytomiuii kadeapoit Banosa JI.IO.

Tabmuna 6
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Tabmuma 7 — Kpurepuu orieHuBaHus pe3yabTaTa 00y4eHHS 10 TUCIUTIIMHE U IIKajla OlICHUBAHUS

Kputepun oniennBanus pe3ynbTaToB 00yUYeHUs

Ko/l ¥ HaMMEHOBaHH Orenxka Ornenka Ornenka Ornenka
Kox n HHJTAKATOPA «HEYT0BJICTBOPHUTEILHO «yIOBJIETBOPUTEIBHOY / «xopouo» / «OTJIUYHO» /
HanMCHOBAaHHC JOCTIDKCHHIS / «HE 3aUTCHOY «3a4TECHO» «3a4TECHO» «3a4TCHO»
KOMIIETEHIIUU -549 -709 -850 -1009
10 KOMIIETCHITAH 0 5fM> § u55 70% § 71 8“5A) } 86 190%) }
OT Max peUTUHIOBOM OT Max PEUTUHIOBOM OLICHKU OT Max peUTUHIOBOU OT Max peUTUHIOBOU
OIICHKH KOHTPOJIS KOHTPOJIS OIICHKH KOHTPOJIS OIIEHKH KOHTPOJIS
OIIK-1. Cnocob6en | HOIIK-1.2. Wznoxxenue yueOHOTO ®parMeHTapHbIe, 3HaeT Marepual Ha | Mmeer riyOokue 3HAHUS
NPUMEHATh 3HaHME | lIpUMEHACT METOIBl | Marepuana  OECCHCTEMHOE, | OBEPXHOCTHBIE 3HAHMSA IO | JOCTATOYHO XOpOILLIEM | BCETO marepuaia,
byHraMeHTanbHOH | MaTeMaTHUECKOro HETOJIHOE, HE 3HAeT OCHOB | OCHOBaM TEOPHUHU | YPOBHE; MPEACTABISACT | IOHUMACT CTPYKTYpY
MATCMaTHKH | aHamnsa TCOPHH | reopun muddepenunansubix | audpepeHmanbHbIX OCHOBHBIE 33/1a44 B paMKax | JUCLUILIMHEL OCBOWJI
€CTECTBCHHO- muddepeHInanbHbIX o o o
HAVIHEL ABHeHI , | YDABHCHUH,  HE  MOXET | ypaBHCHHH. UznoxeHue | moCcTaHOBKY Iielieil ¥ BBIOOpa | HOBAllMH  JIEKIIMOHHOTO
Y P HCIIONb30BaTh METO/BI | MOJYYEHHBIX 3HAaHWH | ONTUMAIBHBIX CHOCOO0B HX | Kypca Mo CPaBHEHHIO C
JUCHUIIIINH npu | OIICPaAllMOHHOTO 6 o ..
DENICHNH 33784 B | HCUHCITCHHA npu | PEIICHHS HEeINOJHOe, OJHAKO 3TO HE | JOCTH)KEHUS. y4eOHOW  JIUTEpaTypoii;
061acTH peleHnH amau | MM PepeHImanbHBIX MPENSTCTBYET YCBOCHUIO H3JI0KEHUE TOITYYEHHBIX
€CTECTBEHHBIX HAyK I/IH)KeHepHOﬁ ypaBHCHI/Iﬁ B paMKax | IMOCJICAYIOMIECTO MaTte€pualia. 3HAHUHA IIOJIHOC,
u WH)KCHEPHOU | MPaKTUKU MOCTaBJIEHHBIX uened u | Jomyckarorcs OTJEJIbHBIE CHCTEMHOE; JIOITYCKarOTCs
HPaKTHKE 3a/a4, YTO TPENATCTBYET | CYIIECTBEHHBIE OILINOKH, eAMHUYHBIE OlIHOKH,
YCBOCHHUIO  MOCJEAYIOIIETO | UCIPABICHHBIE C IOMOILBIO CaMOCTOSITEIIEHO
MaTtepuaia npernoaaBarens. 3aTpyAHEHUs UCTIpaBIIsieMble npu
npu bopMyupoBaHUN cobeceZI0BaHUH

OCHOBHBIX IIOJOKEHHM U HX
MIPUMCHCHUU
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Ta6muma 8 — Kpurepun oreHnBanus

Onenka

Kpurepum oneHuBaHus

Bricokuii ypoBeHb

«5»

(oTnuHO)

OLICHKY 3aCITy’KHBaeT OO0YyYaIOIIUHCS,
YMEHHS, KOMIICTCHIMH U

BBIIIOJIHUBIIMM BCE 3aJaHus,

«OTJIHYHO» OCBOHBIIHIM 3HaHMHsI,

TEOPETHUECKHA MaTepuan 0e3 mpoOeIoB;
MPEeIyCMOTPEHHBIC yUYEOHBIM IUIAHOM Ha
BBICOKOM Ka4€CTBEHHOM YPOBHE; MPAKTHUYECKUE HABBIKA MPOPECCHOHAIEHOTO

MIPUMEHEHHUS! OCBOSHHBIX 3HAaHWUH COPMHUPOBAHEI.

Cpennuii ypoBeHb

«4»

OLICHKY «XOpoIllI0» 3acClly>KUBacT o6yqafom1/11710;1, IMMPAKTUYCCKU MOJHOCTBIO
OCBOUBIIHI 3HaHuA, YMCHHUA, KOMIICTCHIIUU U TCOpeTI/I‘IeCKI/Iﬁ Marepual,

(xoporo) y4eOHBIE 3a/laHUSI HE OLEHEHBI MAaKCHMAIbHBIM YHCIOM 0alllIOB, B OCHOBHOM
c(hopMHUPOBaJ MPAKTUICCKUAEC HABBIKH.
IMoporogsrii OIICHKY «YHOBJIETBOPHTEIbHO» 3aCIy)KUBACT OOYYArOIIUKCS, YaCTUYHO C

YPOBEHB «3»

HpO6CJ’IaMI/I OCBOHBIIIHI 3HaHUd, YMCHUS, KOMIICTCHIIMU U TCOpCTI/IFIGCKI/II\/'I

(ymoBrmeTBOpUTENh- | MaTepuai, MHOTHE yueOHbIe 3a/laHus TUO0 HE BBITOIHWI, JTNOO OHU OIICHEHBI

HO) YUCIOM Oa/uioB OJIM3KMM K MHUHHMAalbHOMY, HEKOTOPBIE MPaKTHYECKUE
HaBBIKU HE C(OPMHUPOBAHBI.

MuHUMaNBHBII OIICHKY «HEYAOBJIECTBOPHUTEIHHO» 3aCITy’KUBAET 00YUAIOIINIACS, HE OCBOMBIIIHAN

YPOBEHB «2» 3HaHUS, YMEHUsI, KOMIIETCHIIUU U TEOPETHUECKUI MaTepua, yueOHbIe 3a1aHus

(HeyIOBIETBOpH- | HE BBINOJHWI, TPAKTUIECKNAE HABBIKKM HE C(POPMHUPOBAHEL.

TCJIBbHO

6 YYEBHO-METOJUYECKOE OBECIHHEYEHHUE JUCLHHUIIJIMHbI

6.1. YueOnas urepartypa

1. Byrpos, S.C. Beiciias maremaruka. Juddepenunansusie ypaBHeHus. KpaTHele MHTErpassbl.
Panpl. dyHKUMM KOMILIEKCHOrO mepeMeHHoro: *yueObnuk miga By3oB / f.C. Byrpos, C.M.
Huxonbckuil. - 3-e u3n. ; ucnp. - M.: Hayka, 1989. - 464c.

2. ®enopok, M.B. OObikHOBeHHBIE A QepeHnratbHble ypaBHEHUs: *ydeOHOE mocoOue s
By30B / M. B. ®enoprok. - M.: Hayka, 1980. - 352c. - (U30paHHBbIe I71aBbl BhICUIEH MaTeMaTHKU
JUTsS MTH)KEHEPOB U CTYICHTOB BTY30B).

3. ®uaunnos, A.®. CoopHuK 3a1a4 1o auddepeHnnanbHbIM ypaBHEHUsAM: *yyeOHoe mocobue
it By30B / A. @. ®wmmmos. - 8-e u3.; crepeotut. - M.: Hayka, 1985. - 128c.

4. I'yrep, P.C. luddepennmansusie ypaBHeHus: *yueOHoe nmocobue s By30B / P.C. I'ytep, A.P.
SAHnonsCcKui. - 2-¢ u3.; mepepad. u gom. - M.: Beictras mkoia, 1976. - 304c.

5. Bepman, I'.H. COopHuK 3a7au 1O Kypcy MaTeMaTH4ecKOoro aHajausa: yuyeOHoe mocobue ams
By30B / I'.H. Bepman. - 22-¢ uzn.; nepepa0. - CII6.: TIpodeccust, 2007. - 432¢. - (Cnenuanucr)

6. MareeB, H.M. Jluddepenimansupie ypaBHeHus: *yueObHoe mocobue ans By3oB / H.M.
Marsees. - M.: IIpocsemnienue, 1988. - 256¢.

7. AmeabkuH, B.B. [ludpdepenunansupie ypaBHeHus B npuioxeHusx / B.B. Amenskun. - M.:
Hayxka, 1987. - 160c.

8. ®enoprok M.B. OObikHOBEeHHBIE MU GEpeHINaTbHbIE ypaBHEHHs, yueOHOe TOocoOue s
By30B/M.B. ®enoprok— 2-e usn., mepepad. u noi.—M.: Hayka, 1985.— 448 c. — DnekTpoHHBIN
pecypc. — URL: https://docs.yandex.ru/docs/view?tm= 1644304410&tld=ru&lang= ru&name=
%D0%A4%D0%

9. ®uamnmoB, A.®. COopHUK 3a7a4d 10 AudQepeHInaIbHBIM YpaBHEHUSIM: ydeOHOe Tocodne
i By30B /A.®. ®dununmnos. — MokeBck: Perynspras u xaotnueckas quHamuka, 2000. — 176 c. —
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OnekTponnbiii  pecypc. — URL: https://docs.yandex.ru/docs/view?tm=1644304731&tld=
ru&name=FilippovDU.pdf&text

bubnuoreunsiii GoHI YKOMIUIEKTOBaH MEYAaTHBIMU HM3JaHUSMH W3 pacdyera He MeHee 0,25
9K3EMIUIApa KaKIOr0 M3 M3JaHWH, YKa3aHHBIX BBIINIE Ha KaKIOro OOYyYaroIlerocs U3 4yucia
JIMILI, OZTHOBPEMEHHO OCBANBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYJIB).

6.2. MeToauuecKue YKa3aHusl, pCKOMECHIAUU U APYIr'UE€ MaTEPUAJIbI K 3AHATUAM

1. Crenennbie psaabl [TekcT M 3/1eKTPOHHbIE TEKCTOBBIE JaHHbIE|: METOJA. yKa3aHWUsS IS

oOyuarontuxcs HampasieHuid moarotoBku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04,

18.03.01, 19.03.02, 23.03.03 Bcex dopm obyuenus / AT HI'TY; coct.: H.M. BorocioBckas,

A.H. Jlo6aes, N.1O. Xapuronosa.— J[3epxxunck, 2018. — 27 c.

2. YcroituuBoCTh ABH:KeHUs [TeKCeT U 3JIeKTPOHHBIE TEKCTOBbIE TaHHbIE|: METOJ. YKa3aHUs

no aucuuruinHaM «JIuHeliHas anreOpa W aHamuUTHYecKas reomMeTpus» U «MaremaTtudyeckuit

aHam3» s oOydarommxcst HampasieHus nmoarotoBku 01.03.04 «Ilpuxmamnas MareMaTHKa»

ouHO dopMmbl 00yueHus. B 2 u. U.2. YcroitunBocTs no nepsomy npudmmkenuto / JJITN HI'TY;

coct.: M.}1O. Xaputonosa, FO.A. Jlatyxuna. — J[3epxkunck, 2018. — 30 c.

3. KommiekcHbie yncia [TekeT U 3j1IeKTPOHHbIE TEKCTOBbIE IaHHbIE]|: METOJI. YKa3aHUsI IJis

obOyuatomuxcst Hanpasiennit noxaroroBku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04,

18.03.01, 19.03.02, 23.03.03 Bcex dopm obyuenus / I[N HI'TY; coct.: H.M. Borocnockas,

N.1O. Xapuronosa.— [{3epxunck, 2018. — 19 c.

4. Yucnennoe uHTerpupoBanue auddepeHnuanbHbIXx ypaBHenuii [TekeT u 3j1eKTpOHHBbIE
TeKCTOBbIE JaHHbIE|: METOA. YKa3aHUs Ui oOyvarouiuxcs HanpasieHuil nojarorosku 01.03.04,
09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex dopm oOyuenus / AT
HI'TY; cocr.: H.M. borocnosckas, A.1O. Jlaryxun, U.}O. Xaputonoa—/[3epxunck, 2018.— 24 c.
5. YcroituuBocTh ABH:KeHHs [TekeT U 3JIeKTPOHHBbIE TEKCTOBbIE IaHHbIE]|: METO/I. yKa3aHUs

st obydvarommxcsi HanpasieHus noarotoBku 01.03.04 «IlpuxmagHas mMareMaTHka» OYHOU

dopmbl 00ydenus. B 2 4. U.1. Bropoii (mpsimoit) merox Jlsmynosa / JIIINM HI'TY; cocrt.: U.1O.

Xapuronosa, l0.A. Jlaryxuna.— J{3epxunck, 2018. — 23 c.

6. Iundpdepenunaibubie ypaBHeHust 1-ro mopsiaka [TekeT M 3JIeKTPOHHBIE TeKCTOBbIE

JAaHHbIe|: METOJ. yKazaHus g oO0ydaromuxcs HanpasieHuin moaroroBku 01.03.04, 09.03.02,

13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex dhopm obyuenus / 1IN HI'TY;

coct.: A.1O. Jlaryxun, }0.A. Jlaryxuna.— [{3epxunck, 2018. — 33 c.

7. {nddpepenunaibubie ypaBHeHHs [TekcT U 3JIeKTPOHHBbIE TEKCTOBbIE JaHHbIE|. METO.

yKazaHus I oO0yyaromuxcs HanpasieHud noarotosku 01.03.04, 09.03.02, 13.03.02, 15.03.02,

15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex dopm oOyuenus / JIIN HITY; coct.: A.JO.

Jlatyxun.— J[3epxunck, 2018. — 25 c.

8. DyieMeHTHI Teopuu KoJiedaHuii [TeKkcT U AJIeKTPOHHBbIE TEKCTOBBIE JaHHbIE]: #MeTOI. yKa3.
no nuct. "uddepeHuuanbHble ypaBHEHUs" I CTYACHTOB HaNpaBlIE€HUN MOATOTOBKHU
6akanaBpoB 01.03.04 - "[IpuknagHas matremaTuka'" ouHoit Gpopmbl o0yuenus: B 2 4. U. 2 / Cocr.
C.U. Boosus, 0.A. Jlaryxuna, 1.}O. Xaputonosa. - H.Hosropon, 2018.

9. Meroaunueckne pexkomenmamuu i [IIIC 1Mo opraHu3anuyd CaMOCTOSATEIBHOW pPabOTHI
CTyJIeHTOB mo auctumiuHe «/JuddepeHnmansupie ypaBHEHHUS» IS CTYACHTOB HAIPaBICHUU
231300 «IIpuxnagnas maTemMatukay npoduis «MaTemaTHIecKoe MOJCIUPOBAHNE B DKOHOMHKE
u TexHuke»; HampasieHuss 100100 «Cepsuc» npoduns «MHpopMalMOHHBIN CepBUC» OYHOMN
dbopmbl 006yuenus / Coct. C.U. Bnoun. — H.Hosropox, 2013. — 14 c.

7 AH®OPMALIMOHHOE OBECIIEYHEHUE JUCIUIIJINHBbI

VYueOHBII mporecc MO  AWCHUIUIMHE  o0ecredeH  HeOOXOAMMBIM  KOMIUIEKTOM
JUIEH3UOHHOTO U CBOOOJIHO PacCHpOCTPaHIEMOTO MPOrpaMMHOTO OOECTeueHus, B TOM YHCIe
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OTEYECTBEHHOTO TPOM3BOJICTBA (COCTaB MO IUCHUIUIMHE ompeneneH B Hactosmenr PIIJ u

MOJJIC)KUT OOHOBJICHUIO TIPU HEOOXOAUMOCTH).

7.1. IlepeyeHb HHGOPMAMOHHBIX CIIPABOYHBIX CHCTEM

JlucummiauHa, OTHOCUTCS K TpyMIe JUCHUIUIMH, B paMKaX KOTOPBIX MpeIojaraercs
UCIIOJIb30BaHNE MHPOPMAITMOHHBIX TEXHOJIOTHA KaK BCIOMOTATEIbHOTO HHCTPYMEHTA.
HudopmalinoHHbIEe TEXHOJIOTUH IPUMEHSIIOTCS B CJIEAYIOIIUX HAMPaBICHUIX: IPU MOATOTOBKE U
0(OpPMIICHHH OTYETOB O JaOOPaTOPHBIX pabOTax, BHIMOIHCHUH 3aJaHUN JJII CAMOCTOSTEIIBLHON

paboTHI.
Ta6mmma 9 — IlepeyeHb AIEKTPOHHBIX OUOIMOTEUHBIX CUCTEM
No HaumenoBanue ObC Ccouika k ObC
1 | KoHCy/bTaHT CTy/ICHTA http://www.studentlibrary.ru/
2 | Jlanp https://e.lanbook.com/

7.2. IlepeyeHb JIMUEH3MOHHOIO H

CBOOOHO PaCHpPOCTPAHAEMOro TPOrPaMMHOIO

oﬁecneqe}mﬂ, B TOM YHUC/JI€ OTCYCCTBCHHOI'0 MPOU3BOACTBA, HEOﬁXOIIPlMOFO AJId OCBOCHMA

AUCHHUILJIMHBI
Tab6muma 10 — [TporpammHoe obecrieueHue
Ne IIporpamMHOe obOecrieueHre, HCIoIb3yeMoe B [TporpammHOe oOecnieyeHne CBOOOIHOTO
n/n YHUBEPCUTETE HA JOTOBOPHOW OCHOBE pacnpocTpaHEeHHs
1 Microsoft Windows 10 (mommmcka MSDN | Adobe Acrobat Reader
700593597, mnoammucka DreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

ot 19.12.2011)

2 Microsoft office 2010 (JIuuensuss Ne 49487295

OpenOffice https://www.openoffice.org/ru/

3 Koncynbrant [Tmroc

PTC Mathcad Express
https://www.mathcad.com/ru

Hepeqeﬂb COBPEMECHHBIX l'[pO(l)eCC]/IOHaJILHI)IX 0a3 AAHHBbIX U I/IH(l)OpMaII]/IOHHI)IX
CIpaBOYHBIX CUCTEM

B tabnmune 11 ykazan nepedeHb npodecCHOHANBHBIX 0a3 JaHHBIX W WH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPBIM o0ecredeH JocTy (yAaaeHHbINH JOCTYII).

Tabmuua 11 — ITepeueHb coBpeMeHHBIX MPOpECCHOHATBHBIX 0a3 TaHHBIX

Y MTHGOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

Ne Hammenosanne npodeccruoHansHON 6a36l TaHHBIX, Hoctym x pecypcy (YAaJIeHHBIH TOCTYI C YKa3aHUEM
n/m MHPOPMAMOHHO-CIIPABOYHON CHCTEMBI CCBUIKH/JTOCTYTI U3 JIOKAJIEHOW CETH YHUBEPCUTETA)
1 2 3
1 Basa JaHHBIX CTAaHIAPTOB M PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHJIAPT /lhome/standarts
o | epeuens npodeccnoHaLHEIX 6a3 MAHHbIX 1 https://cyberpedia.su/21x47c0.html
MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
3 HHCTpYMEHTHI 1 BEO-peCypehl Iist BeO- https://techblog.sdstudio.top/blog/instrumenty-i-

paspabotku — 100+

veb-resursy-dlia-veb-razrabotki-100-plus
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CupaBouHas TpaBoBast cucTemMa

JIOCTYT U3 JIOKAJIbHOW CEeTU
«KoncynsrantlLimroc»

8 OBPA3OBATEJIBHBIE PECYPCBI J1JIs1 HHBAJINAOB 1 JIUII C OB3

B tabmune 12 ykaszan nepedeHb 0Opa30BaTEIbHBIX PECYpPCOB, UMEIOIMUX (OPMBI,
aJalTUPOBAHHBIE K OTPAHHUYCHUSM HUX 3JI0POBBS, a TAKKE CBEICHUS O HAUYHH CIICIIHATBLHBIX
TEXHUYECKHUX CPEIICTB OOYUYCHHUsI KOJUICKTUBHOTO U MHIUBUAYAIBHOTO MOJIH30BAHHUS.

Tabnuma 12 — O6pa3oBaTenbHBIE PECYPCHI 11 MHBAINU 0B U jinil ¢ OB3

N9 HepequL 06pa3OBaTeJ'H)HLIX PECYPCOB, CBeL[eHI/IH 0 HAJINYUU CIICIITUAJIBHBIX TCXHUYCCKUX
HpI/ICHOCO6JIeHHBIX JUISL UCITOJIB30BAHUA UHBAJIMAAMU U CpeZ[CTB 06y‘{CHI/I$[ KOJIJICKTUBHOI'O U I/IH,E[I/IBI/II[yaJ'ILHOFO
uramu ¢ OB3 TOJIb30BaHUS
1 | ObC «KoHCynbTaHT CTyIeHTa» 03ByYKa KHHT ¥ yBEIWYeHHE MIpUPTa
crelraIbHOe MOOMIIBHOE IIPUIIOKEHHE -
OBC «Jlaub» VP
2 CHHTE3aTOp PeYH, KOTOPHIH BOCIIPOU3BOIUT
TEKCTHI KHUT U MEHIO HaBUTaIlUH
3 | OBC «lOpaiiT» Bepcus TSt C1a00BUSIIIX

Cornacno @enepanbHoMy 3akoHy 006 oOpazoBanuu 273-®3 ot 29.12.2012 r. ct. 79, n.8
"IIpodeccnonansHoe o0ydeHne W TpodeccHoHaTbHOEe Oo0pa3oBaHWe OOYYAIOIIUXCS C
OTrPaHUYEHHBIMU BO3MOYKHOCTSIMHM 37I0POBbSl OCYIIECTBIIIOTCS Ha OCHOBE OOpa30BaTENIbHBIX
IporpaMM, aJalTUPOBAHHBIX MPU HEOOXOIUMOCTH JJIsi O0y4YEHHs yKa3aHHbIX oOyuarommxcs'.
AOIl pa3pabareiBaeTcss 10 KaXJOM HampaBI€HHOCTH NpU HAIMYMM 3asABJICHUH  OT
00yyJaromuxcs, ABJSIIONUXCS MHBAMHAAMH wiad Junamu ¢ OB3 M U3bSIBUBIIMX >KeJaHUE 00
00y4YeHHH IO JaHHOMY TUIy 00pa30BaTeNIbHBIX IPOrpaMM.

9 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JIMUMOE
JUIA OCYHUIECTBJIEHMSA OBPA3OBATEJIBHOI'O MNPOLECCA o
JUCIUIIVIMHE

YueOHblE ayauTOpUHM JUISI TPOBEICHUS 3aHSATHH 1O  JAWCIUIUIMHE, OCHAIICHBI
000pyZI0BaHNEM U TEXHUYECKHUMH CPEACTBAMH OOYUECHHUS.

B Tabnume 13 nepeunciieHs:

- yueOHbIe ayJUTOPUU ISl IPOBEICHUS YUEOHBIX 3aHSITHI, OCHAIICHHBIE 000PYI0BaHHEM
U TEXHUYECKUMU CPEICTBAMH OOyUEHHUS;

- TOMEIICHUs JUIsi CaMOCTOSATENbHOW pabOThl OOydaroluXcs, KOTOPHIE OCHAIIEHBI
KOMIBIOTEPHON TEXHMKOHW C BO3MOXHOCTHIO TMOJKIIOYEHUs K ceth «HHTepHeT» u
obecrnieueHreM J0CTyMa B ANEKTPOHHYIO MH(OpMannoHHO-00pa3zoBaTenbHyto cpeny AN
HI'TY.
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Tabmauia

13 — OcHaleHHOCTh ayJUTOPUI U TOMELIEHHUI JJIsI CAaMOCTOSITEIbHOM

paboThl 00YYAIOIINXCS TI0 TUCIIUTIITIHE

HanmenoBanue
ayIUTOPUH U IOMEILECHUN
JJISI CAMOCTOSTEIHLHOM

OCHaIeHHOCTh ayIUTOPHUit
MOMEILEHUH U TIOMEIEHUN IS
CaMOCTOSTENEHON pabOTHI

[MepeueHp JUIIEH3UOHHOTO MPOTrPAMMHOTO
obecrieueHusl.
PeKBU3UTHI HOATBEPKIAIOIIETO JOKYMEHTA

paboTHI
1426 Aynutopus s .
JIEKIIMOHHBIX u

MPAKTUYECKUX 3aHATUN
Hwuxeroponckas 00:1., T.
J3epKUHCK, Y.
laiimapa, 1. 49

1234
Hayuno-texnuueckas
ouonmoreka AN
HI'TY, cryaenueckuit
YUTaJIbHBIN 3a1;
Hwmxeroponckas o6i., T.

KoMIutekT aeMOHCTpaIiiOHHOTO
o0opyoBaHUS:

IIK, C BBIXOJIOM Ha
MYyJIbTUMEIUUHBINA POEKTOP, HA
baze Intel Pentium G4560 3.5
I'r, 4 I'6 O3Y, morutop 20’ —

* Microsoft Windows
(mocraBka c [1K)
* LibreOffice 6.1.2.1. (cBobomuoe 110)
* Foxit Reader (cBob6oaHoe [10);
 7-zip nns Windows (cBo6omuoe I10)

10 JlomamHss

L.

MynbTUMe TUAHBII
Epson- 1 mwr;
OkpaH — | wr.;
HaGop y4eOHO-HaTJISTHBIX
nocoOuit

J3epKUHCK, yII.

laitmapa, 1. 49 MIPOEKTOP

* Microsoft Windows
DreamSpark Premium)
* Apache OpenOffice 4.1.8 (cBoGoaHoe
110);

* Mozilla Firefox (ceo6oanoe I10);

* TIK na 6ase Intel Celeron 2.67
I'To, 2 T6 O3Y, morutop Acer
17° — 4 mr.

IIK 1moxmkmroueHsl K CETH
«aTEepHET» W 00ecnevnBaoT

1443a KOMIIBIOTEPHBII
KJIacc - MOMEIIECHUE ISt
CPC, KYpPCOBOTO
MPOEKTHPOBAHUS

(BBINOJIHEHUSI KyPCOBBIX

7 (mommucka

pador), Hwxkeroposckas | nocryn B SJICKTPOHHYIO | « Adobe Acrobat Reader (cBoGomnoe
00i1., T. JI3epXKUHCK, YII. | uHGOPMALMOHHO- T10);
Iatinapa, 1. 49 00pa3oBaTeIbHYIO Cpeny | e« 7-zip mis Windows (ceo6osnoe IT0);
YHUBCpCHTCTA * Koncynprantllmoc (I'TLJ] Ne
0332100025418000079 ot 21.12.2018);
10 METO/IUYECKHE PEKOMEHIALIUAN OBYUAIOIIIUMCS o

OCBOEHMHIO JUCHHUITVINHBI

10.1. OOmme MeToaAMYECKHE PEKOMEHAAUHA JIsL oﬁyqaloumxcn nmo OCBOCHHIO
AUCHUIIJIMHBI, oﬁpasonaTem,Hble TEXHOJOI'MM

JlucuuruinHa — peanu3yercss MOCPEACTBOM  INPOBEACHUS  KOHTAaKTHOW  paboThl ¢
oOygaronuMucs (BKIIFOYasi MPOBEJCHUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOATEIbHON
paboThI 0OYHYAOLIMXCS U TPOMEKYTOUHOM aTTeCTaI|H.

KonrakTHass paborta: ayauTopHas, BHEAyJAWTOpPHAs, a TAKKE MOXXET MPOBOIUTHCS B
ANIEKTPOHHOM MH(OpMaIMOHHO-00pa3oBaTeNbHON cpeie yHuBepcuteTa (nanee - OMOC).

[lpenomaBanve  MTUCHMIUIMHBI ~ BEAETCS C  NPUMEHEHHEM  CIEIYIOIINX
00pa30oBaTeNbHBIX TEXHOJIOTHIL:

- 3HAKOMCTBO C MaTepHaJlaMy JICKITHi 1 nipe3eHTanusmu B cpene MOODLE;

- IPOBE/IEHUE KOHCYIbTallMi B KOH(pepeHusx Zoom,

- OaJUTBHO-PEUTHHTOBAS TEXHOJIOTHSI OIICHUBAHMS,

[Tpu mnpenomaBanuu AucUUILTUHBL «/{uddepeHnuansupie ypaBHEHUS», HUCHOIB3YIOTCS
COBPEMEHHBIE  00pa30BaTeNbHBIE TEXHOJOTMH, TIO3BOJISIONINE  IOBBICUTh  AKTUBHOCTh
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oOydaromuxcsi Ipyd OCBOEHUH MaTepuasa Kypca U IpeJoCTaBUTh UM BO3MOKHOCTh 3((EKTUBHO
peaIn30BaTh 4achl CAMOCTOSATEIBHOM PaOOTHI.

Bce Bompochl, BO3HUKIIME NPU CaMOCTOSITENBHON paboTe Haj JOMAIIHUM 3a/laHueM,
noapoOHO pa30uparoTcsl HA MPAKTHUYECKUX 3aHATUAX U JIeKIusAX. [IpoBoasTcs nHIMBUIyaTbHbIE
U TPYNNOBBIE KOHCYJbTAIMM C HCIOJIB30BAHMEM KaK BCTpeY C OOydYaloUUMHUCS, TaK U
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHI (3JIEKTPOHHAs o4yta, Z00m).

Bech nexknunoHHbIN MaTepuan Kypca Haxonutes B cBobogHom aoctyne cucteme MOODLE |, uto
JIaeT BO3MOXKHOCTh 0OCY/IUTh MaTepHall CO CTYACHTAaMH BO BpeMs UTeHUs Jekiuid. Ha nmexuumsix
U TPAKTUYECKUX 3aHATHSIX MPUBETCTBYIOTCS BOMNPOCHI U OOCYXKICHHS, HCIOJIb3YETCs
JMYHOCTHO-OPUEHTUPOBAHHBIHN MOJIXOM, TEXHOJOTHs PabOThl B MAJIBIX IPyMIax, YTO MO3BOJISET
00y4JaroIUMUCS TPOSBUTH Ce0sl, MOTYYUTh HABBIKM CaMOCTOSITEIIBHOIO M3YYEHHsI MaTepHala,
BBIPOBHATH YPOBEHb 3HAHU B IPyTIIIE.

Bce Bompochl, BOZHUKIIINE TPU CAMOCTOSITENIbHON padoTe HajJ JOMAIIHUM 3aJlaHUuEM, MOAPOOHO
pa3buparoTcs Ha MPAKTHYECKUX 3aHATUSAX M JeKusaxX. [IpoBomsTcss MHIMBUAyAIbHBIE U
IPYNIOBBIE KOHCYJIbTALIMM C HCIOJB30BAaHHEM KaK BCTped ¢ OOydalolUMUCS, TaK U
COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHH (3s1eKTpoHHas mouta, ZOOM).

WuunuupyeTcsi akTUBHOCTh OOYYaIOLIUXCS, MOOILIPSIeTCA 33JaHue JIOOBIX BOIMPOCOB IO
MaTtepuaily, TPaKTHKYeTCs HWHAWBHAYaJbHBI OTBET HA BONPOCH  0Oydaromierocs,
PEKOMEHIYIOTCS METO/Ibl YCIEIIHOTO CaMOCTOSITEIbHOTO YCBOCHHsI MaTepuaia B 3aBUCUMOCTHU
OT YpOBHs €ro 6a30BOI TIOJITOTOBKH.

Jlns oueHku 3HAHWM, YMEHHI, HaBBIKOB M YPOBHA C(OPMHUPOBAHHOCTH KOMIIETECHIIUH
IpUMEHsIETCS 0aNIbHO-PEUTUHIOBAsI CUCTEMA KOHTPOJIS M OLIEHKH YCIIEBAEMOCTU 00YYarOIIUXCs
B IIPOILIECCE TEKYIIET0 KOHTPOJIS.

[TIpomexxyTouHasi aTTecTamusi MPOBOIUTCS B (opMe HK3aMeHa C YYEeTOM TeKyIIeh
yCIeBaeMOCTH.

Pe3ysbTaT 00yuenusi cuuTaercsi cOPMHPOBAHHBIM HA MOBBILIEHHOM YPOBHE, €CIIU
TEOPETUYECKOE COJIepKaHue Kypca OCBOEHO TMONHOCThIO. [lpu ycTHBIX coOecegoBaHUAX
oOyyaromuiicss MCUEpNbIBAOIIE, IOCIEI0BATENIbHO, YETKO W JIOTMUECKHM H3JIaraeT y4deOHbIN
MaTepHual; CBOOOJHO CIpaBiIe€TCs € 3ajJjayaMH, BONPOCAMH M JPYTMMH BHJAMH 3aJlaHHM,
UCIIOJIb3YET B OTBETE JOIOJHUTENbHBIN Marepuasl. Bece mpeaycMoTpeHHble paboueil yueOHoit
OporpaMMOil 3a/laHusl BBIMOJHEHBl B COOTBETCTBUM C YCTaHOBJIEHHBIMU TpeOOBaHUSIMH,
oOydaromuiics  CHocoOE€H  aHAJIM3UPOBaTh  IOJYYEHHbIE  pEe3yibTaTbl,  IPOSBISAET
CaMOCTOSITENIbHOCTh TPU BBIOJHEHUH 33aHUH.

PesyibraT 00y4eHusi cuutaerc c(POpMHPOBAHHBIM Ha NMOPOTrOBOM YPOBHeE, €CIU
TEOPETUYECKOE COJEepP)KaHUE Kypca B OCHOBHOM OCBO€HO. IIpum yCTHBIX cobeceqoBaHUsIX
oOyJaromuiicss OCae0BaTeNbHO U3JaraeT y4eOHbIN MaTepuall; IMpH 3aTpyIHEHUSX CIocoOeH
10CJI€ HaBOJALIMX BONPOCOB MPOJOJIKHUTE 00CYKIEHHE, CIPABISETCS C 3a7a4yaMU, BOIPOCaMHU U
JIPYyTUMH BHJIAMH 3aJIaHUH, TpeOYIOUIMX MPUMEHEHUS 3HAHWI; BCE MPEIyCMOTPEHHBIE paboueit
yueOHOI mporpaMMoit 3a1aHNUs BBIITOJHEHBI B COOTBETCTBUHM C YCTAHOBJICHHBIMU TPEOOBAaHUSIMH,
oOydaromuiics  CHocoOEeH  aHAJIM3UpPOBaTh  IOJYYEHHBIE  pE3yJIbTaThl,  MPOSIBIISET
CaMOCTOSITENIbHOCTh TP BBIIOJIHEHUH 33/1aHUI

PesyibraT 00y4deHusi cuurtaercsi HecOpMHMPOBAHHBIM, €CIM OOydaloIIUNCA TpU
BBITIOJIHEHUH 3aJlaHUi HE JIEMOHCTPUPYET 3HAHUM y4eOHOro MmarepHala, JOMyCKaeT OLIMOKH,
HEYBEPEHHO, C OONBIIMMHU 3aTPyJAHEHWSIMH BBHINOJHSACT 3a/JaHUs, HE JIEMOHCTPUPYET
HEOOXOIMMBIX YMEHMH, KaueCTBO BBIMOJIHEHHBIX 33JaHU HE COOTBETCTBYET YCTAHOBIICHHBIM
TpeOOBAHUSIM, KAaYECTBO MX BBHITIOJHEHHUS OIICHEHO YHCJIOM OaJJTIOB HIDKE TPEX IO OINEHOYHOH
CUCTEME, YTO COOTBETCTBYET AONOPOIOBOMY YPOBHIO.

10.2. MeToanuyeckue yKasaHus AJIf 3aHATUH JIEKIIUOHHOTO TUIIA

JlekMOHHBIN KypC TIPEAnoaraeT CUCTEMaTU3UPOBAHHOE M3JI0KEHHUE OCHOBHBIX BOIIPOCOB
TEMaTHYECKOro TulaHa. B Xole NeKIMOHHBIX 3aHSITHA PACKPHIBAIOTCS 0a30BbIE BOMPOCH B
paMKax KaKIOW TeMbl AUCHHUIUIMHBI (Tabimima 4). O003HAYar0TCsl KIIFOYEBBIE ACTIEKTHI TEM, a
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TaKXKe JeJaroTcsid AaKIEeHThl Ha Haubojee CIOKHBIE M BaKHBIE IIOJIOKEHHUS H3y4aeMOro
MatepHaia. MaTepuansl JIEKIUH SBISIOTCS ONMOPHONW OCHOBOW JUISl IOATOTOBKU O0YYAIOMIUXCS K
IPAaKTUYECKMM 3aHATUSAM U BBINOJHEHUS 3aJaHUH CaMOCTOATENBHOM paboThl, a TaKXke K
MEPOIIPUATHUAM TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH M IIPOMEKYTOYHOM aTTECTAllMU 110
JUCLIUILINHE.

10.3. MeToaudyecKue YKazaHusgs M0 OCBOCHHIO NUCHMIIJIMHBI Ha MPAKTHYECKHUX
3AHATHUAX

[ToaroToBKy K KaXXIOMYy MpPaKTHUYECKOMY 3aHITUIO OOydaroluiics JOJDKEH HadaTh C
O3HAKOMJICHHSI C PEKOMEHAYEMOH JInTepaTypoil (Tabmuna 4), KOTopas OTpaKaeT COJCpKaHHe
npeioxKeHHoW TeMbl. Kakaas caMOCTOSITENIbHO BBINMOJTHEHHAs paboTa MO WHIUBUIYaJTbHOMY
BapUaHTY MOJUICKHUT IPOBEPKE MPEIOJaBATEICM.

[Tpu onieHMBaHUM J1TaOOPATOPHBIX PAOOT YUUTHIBAETCS ClIEAYIOIIIEe:

- KAuecTBO BBINOJHEHUS pACUeTOB M CTENEHb COOTBETCTBHUS pPE3YJIbTAaTOB pPabOTHI
3aJJaHHBIM TPEOOBAHUSIM;

- 1eJIeCO00Pa3HOCTh MCIIOIB30BAaHHS N3YUYEHHBIX METOIOB;

- KQUeCTBO KOMMEHTAPHEB K PEIICHHUIO.

10.4. Meroanuyeckue yKa3aHus 10 CAMOCTOATEJIbHOM padoTe 00yUar0muxcst

CamocTtosTenbHas paboTa oOecrneunBaeT MOATOTOBKY OOYyYaromMXcs K ayJAUTOPHBIM
3aHATUSAM U MEPOIPHUATUAM TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM aTTeCTAallUK 10 U3ydaeMOun
TUCIUIUIMHE. Pe3ynbraTel 3TOM MOATOTOBKH MPOSIBISIIOTCS B AKTUBHOCTH OOYYarONIMXCS Ha
3aHATUAX M B KQUECTBE BBHIMIOJIHEHHBIX 3aJaHUM JIi CAMOCTOSITEIbHONW paboThl U apyrux Gopm
TEKYIIET0 KOHTPOJIS.

[Ipu BBITIOJIHEHUM 3aJlaHUN JIJII CAMOCTOSITEILHOM pabOThl PEKOMEHAYETCs MpopadoTKa
MaTepualoB JEKUMM MO KaXJOW NPONMJAECHHON TeMe, a TaKKe H3YyUYEeHHE DPEKOMEHIYEeMOM
JIUTEpaTyphl, Ipe/cTaBlIeHHON B Paznene 6.

B mportecce camocTosTenbHON pabOTHI IPU U3YYCHUU AUCHUTUIMHBI 00yYaIOIUecs: MOTYT
paboTaTth Ha KOMIBIOTEPE B CHEIUATM3UPOBAHHBIX ayJAUTOPHUSAX IJISI CAMOCTOSTEIHLHON PaOOThI
(Tabnuma 13). B ayIUTOpUSX  HUMeEeTcsl  JOCTym  4Yepe3  HHQPOPMAIMOHHO-
TEJICKOMMYHHUKAIIMOHHYIO CeTh «HTEpHET» K 3JIEKTPOHHON MH(OPMAIMOHHO-00pa30BaTEIHLHOM
cpene ynuBepcuteta (OUMOC) u snextponHoi Oubmmoreunoit cucreme (OBC), rme B
AJIEKTPOHHOM BHJIE PAaCIOararTcs y4eOHbIe M Y4eOHO-METOAMYECKHE MaTepualibl, KOTOpPHIE
MOTYT OBITh UCIIOJIb30BAHBI JIJIsl CAMOCTOSATEIHHON PAa0OTHI PU U3YUECHUU AUCIUILTHHBL.

11 OLIEHOYHBIE CPEJACTBA JJ51 KOHTPOJSI OCBOEHUS
JUCHUTINHBI

11.1. TunoBble KOHTPOJIbHbIEC 33/IaHUSI WIH HHbIe MaTepHaJbl, HEOOXOAUMBbIE IS
OLlCHKH 3HAHMH, YMEHHWiIl, HABHLIKOB M (WIH) ONBITA B XOA€ TeKylero KOHTPOJSs
yCneBaeMoCTH

Jns  Tekylero KOHTPOJS 3HAHUM OOydvarommxcs 10 JUCHUIUIMHE TMPOBOAUTCS
KOMILJIEKCHAsI OLleHKA 3HAHMIi, BKITFOYAIOIas

- IPOBEJIEHUE KOHTPOIBHBIX padoT;

- BBITIOJTHEHUE 3aJJaHUI TSI CAMOCTOSITETHHON pabOoTHI;

- 9K3aME€HBbI 3 U 4 CEMECTPBI.

11.1.1. TunoBbie 3aaHusl AJI51 KOHTPOJIbHBIX PadoT

KonTtpoubsnas padora Ne 1

Pemuts nuddepennpanbrubie ypaBHEHUS:

25



1 Xydx++/1-x*dy=0.
o Y =YyIx+sin(y/x)-

3 y'+ytgx=1/cosx, y(0)=0.

4 Y HAxy= 2xe™ .y .

5. X—y-1+(y—x+2)y' =0.

Xy —(2x+1)y+y* =—x*

o

YpaBHeHUs IEPBOTO MOPSAKA, HEPa3pEIICHHbIE OTHOCUTEIBHO TPOU3BOIHOM

1. IIpoBepuTh, UTO JaHHOE ypaBHEHUE SIBISIETCS ypaBHEHHEM B MOJHBIX auddepenmanax

H PCUIUTD €I'o

2. Haiitu nHTErpUpYIOUIMIA MHOXHUTEb U PEIIUTH YPaBHEHUE

e”dx—(2y +xe”)dy=0

y2dx — (xy + x*)dy =0

3. Haiitu ocoboe pemienue muddepeHIanTsHOr0 ypaBHEHUS, €CIM M3BECTHO CEMEHCTBO

— 2 _
peIIeHUi 3TOr0 ypaBHEHUS y=Cx

KonTpoabsnasi padora Ne 2
Pemnts ypaBHEHN
xy" =y +xsin(y'/x)
yy'+y=y"
yy"
X(y* -2yy") =y*

"2

A w0 doF

JIunelinble ypaBHEHUS

CZ

1. Yxa3arn BUJ] HaCTHOTO PCIICHUA IJId JAHHOI'O HCOAHOPOJAHOI'O YPaBHCHUA

y"—2y'+5y =xe*cos2x.
Haiitu o6miee pemenue:

2. y'—4y" + 3y =3xe*

3. Xy "+ xy' +y=x

4, y" + 9y =9/ cos 3x.

Kontpoabnas padora Ne 3
Haitn pemenuss ypaBHEHH,
YCIIOBHUSIM.

1. y' —y=2x; y(0) =0,

2. xX2y"-2xy'+2y=0; y(x)=

Cucremsl ypaBHEHU I

YAOBJICTBOPAIOIMINUEC YKA3daHHBIM  KPAaCBbBIM

y(1)=-1.
o(x) mpu x — 0, y(1)=3.
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dx =3X-2Yy
1. HaiiTi yacTHOE pelicHue q , x(0)=1; y()=0.
d_>tl =4xX+7y

. X =3X+ 2y + 4™,
2. PemiuTh TMHEHHYIO HEOTHOPOIHYIO CHCTEMY

§:x+2y
CucreMbl TUHEUHBIX YPaBHEHUH.
PemuTh cucreMsl, 3ajaHHBIE B BEKTOPHOU (hopme: X =Ax+F, rae X=(X1, Xz, ..., Xa) —
HCKOMBIN BEKTOp-cTosOen; 4 — naHHas Matpuna; F — 3agaHHbI BeKTOp-CcTONOCL.
-3 2 2
1. 4=|1-3 -1 1
-1 2 0

2 -1 0
2.4 = ,  F= e
[—1 2) (—Set sin tj

KonTpoasnasi padora Ne 4

YcroitunBocTh pemennii audQepeHnnanbHbIX YpaBHEHUH.
1. HccnenoBarh Ha yCTOMYMBOCTH HYJIEBOE PELICHUE 110 IIEPBOMY NPHUOIMIKEHHIO
( o ) X' =e**?Y —cos3x
OIIPEAEIUTD XapaKTeP 0COOOH TOUKH
y' =+/4+8x —2¢’
2. Tlpu xakux 3HAYCHUSX MapaMeTPOB & U D acMMNITOTHYECKH yCTOWYMBO HYIIEBOE
X' =Xx+ay+y?
pelieHue ' X
y'=bx-3y—-x
X'=(x=(y-1
y'=xy-2

3. Haiitu Bce 0coObIe TOYKH U UCCIIEAOBATh UX HA YCTONYHBOCTD. {

Haiitu u wucciaemoBath ocoObIe TOYKH, IIOCTPOUTH Cl)a3OBBIe HNOPTPECTHI  CICAYIOHIUX
JUHAMHUYCCKUX CUCTEM.

1 y= 2X—Yy
X—y
X'=3x-2y
y' =4y —6Xx
3. X"+2°-x*=0
X' =(x+y) -1
y' =-y*—x+1

11.2. TunoBble KOHTPOJIbHBbIE 3aJaHUSI WM HHbIE MATEPHAJIbI, HEOOXOAUMBbIE s
OLICHKHU 3HAHM, YMEHUIi, HABBIKOB U (MJIM) ONbITA B X0/1€ POMEKYTOYHOM aTTECTALMHU 110
AMCUUILIMHE

®dopma MpoBEACHUS TMPOMEKYTOUHOW aTTECTAllMd M0 AWCIUIUIMHE: 5JK3aMeH (Io
pe3ylibTaTaM HaKOMUTEIHHOTO PEUTUHTA WU B (JOpME KOMITBIOTEPHOTO TECTUPOBAHMUS).
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11.2.1. TunoBble NpaKTHYECKHE 3aaHUS K IK3aMeHY 3a 1-i1 cemecTp:

Penmre quddepennnanbubie ypaBHEHHS:
1. Xydx+ J1-x2dy =0.
2. Y =yIx+sin(y/x).
3. Y +ytgx=1/cosx y(0)=0.
RAROVE 2xe™ .y .

5. X=y-1+(y—x+2)y' =0.
6. XY —(2x+Dy+y* =—x*

YpaBHEHUs IEPBOTO MOPSAKA, HEPA3PEIICHHbIE OTHOCUTEIIBHO TPOU3BOIHOM
1. I[IpoBepuTh, 4TO JaHHOE ypaBHEHHUE SBJIIECTCS YpaBHEHHEM B MOJHBIX nTuddepeHmanax u

PILIHTE ero e”dx—(2y+xe”)dy=0

2dx — (xy+x*)dy =0

2. HaliTn MHTErpupyIOIUi MHOKUATEIb U PEIINTh YpaBHEHHUE y

3.Haiitu ocoGoe pemenue auddepeHnInanbHOr0 ypaBHEHHUS, €CJIM HM3BECTHO CEMEWUCTBO
pELIEHUI 3TOr0 ypaBHEHUS y=Cx"-C’
Pemnts ypaBHEHN

1 xy" =y"+xsin(y'/ x)

2. yy”"‘y: yrZ

m "2

3 YY" =2y

4 X2 =y
5l ym — 3yy" y(O) = —2, y'(O) = 0, y"(o) = 415

JInnelinble ypaBHEHUS

Haiitu oG1uee perienue:

1. y"—2y'+5y = xe*cos2x.
2 y'—4y" + 3y =3xe*

3. Xy "+xy' +y=x

4 y" + 9y =9/ cos 3x.

11.2.2. TunoBble NpaKTHYECKHE 32/IaHUS K IK3aMeHY 3a 2-ii ceMecTp:
Haiitn pemenus ypaBHEHH, YAOBJIECTBOPSIOIINE YKA3aHHBIM KPAEBbIM YCIOBHUSM.

1. y' —y =2X; y(0) =0, y(1) =-1.
2. X2y"-2xy'+2y=0; y(Xx)=o0(x) mpu x — 0, y(1)=3.

Cucrembl ypaBHeHH i
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dx =3X-2Yy
1. HaiiTi yacTHOE pelicHue q , x(0)=1; y()=0.
d_>tl =4xX+7y

. X =3X+ 2y + 4™,
2. PemiuTh TMHEHHYIO HEOTHOPOIHYIO CHCTEMY

9:x+2y
Haiitu o6miee permenue (M oOIIUA HHTETPANT) CUCTEM:
2
3.y = y ; '=y+1
Z—X
dx dy dz

4. = = .
x(y+z) z(z-y) y(y-2)

CucreMbl TUHEHHBIX YpaBHEHU.

Pemuth cucreMsl, 3a1aHHbBIE B BEKTOPHOH (hopMe: X =Ax+F, rone x=(X1, X, ..., Xa)" —
HCKOMBII BEKTOP-CTOJIOCT]; A — MaHHas Matpuna; F — 3agaHHbIN BEKTOP-CTOIOCII.

-3 2 2
1. 4=|-3 -1 1]|.

-1 2 0

2 -1 0
2.4= : F= ) .
(—1 2] (—Set sin tj

YcroitunBocTh pemennii audQepeHnranbHbIX YpaBHEHUH.
1. UccnenoBarh Ha yCTOMYHUBOCTD HYJICBOE PELICHUE 110 IEPBOMY IPHOIMKEHHIO

X =e —C0s3X
y' =+J4+8x —2¢’

2.Ilpu KaKuX 3HAYCHMSX ITAPaMETPOB & M D aCHMNITOTHYECKH YCTOWYHBO HYJICBOE PEIICHHE

X+2y
(ompenenuTh XxapakTep 0co00i TOUKH)

X =x+ay+ Yy’
y' =bx -3y - x?
y y X'=(x-1)(y-1
3. Hatitu Bce OCO6I)Ie TOYKH U UCCIICAOBATh UX Ha YCTOUYUBOCTD. , 5
y =Xy—

4. UccnenoBaTh yCTOMYMBOCTD HYJIEBOTO PELICHUs, TOCTPOUB (PyHKIMIO JIsmyHOBa U
pUMEHUB TeopeMbl JIsmyHoBa niu Yaraesa.

4 3 1 4
2) {x=y—3x—x 6){x=x—xy
y'=6x-2y y'=y-xy’
5. Ucnonb3ysa kputepuit Payca-I'ypBuna, ucciienoBaTh yCTOMYMBOCTD HYJIEBOTO PEIICHUS.
a) Yy +8y" +14y" + 36y +45y=0;
6) y® +2y® +4y" +6y"+5y' +4y=0.
6. Ipu kakux 3HaYCHUsIX mapaMeTpoB "a'" u "D HyJIeBoe penieHne aCHMIITOTHYECKU
YCTOWYHBO.
y@ +ay” +4y"+2y +by =0.
7. TloctpouTs (ha3oBbIi MOPTPET KOHCEPBATUBHOW TUHAMHYECKOU CHUCTEMBI
X"+2cosx—1=0 .
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8. [TocTpouTs (ha30BBI MOPTPET TUHAMUYECKONW CHCTEMBI 33JJaHHOMN B TTOJIIPHBIX

1 dqo_l

KoopAuHaTax U UCCICA0BATE UMCHOINHUECA IIPEACIbHBIC IIUKIIbI E =rsin —y ——

r dt

Haiitu u wuccnenoBaTh 0coOble TOYKH, MOCTPOUTH (Da3oBble MOPTPETHI CIEAYIOLINX

JUHAMHUYCCKUX CUCTCM.
1y= 2X=y
X-y
5 {x' =3x-2y
y' =4y —6x
3. X +2¥-x*=0

X =(x+y) -1
y' =-y*—x+1
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