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1. MACIIOPT PABOYE# MPOTPAMMBI JACIUATIJIMHBI /
MOJYJIS

1.1. MecTo AUCHUIUIMHBI (MOAYJf) B CTPYKTYpe 00pa3oBaTeibHOI

NPOrpamMMmblI

Juctummuaa b1. O. 02.06 «IHTerpaibHble YpaBHEHHUS» OTHOCUTCS K 00s13aTeIbHOM YacTH
osoka 1. JlucuummuHbl (MOyH) MPOPHIEHOMY MOIYIIIO.
Jlig u3ydyeHust JaHHOW y4yeOHON AMCLUUILIMHBI HEOOXOAUMBI 3HAHUS, YMEHUSI U HABBIKU,

(dopMupyemble PEAIIECTBYIOIUMU JUCHUILIMHAMMU:

JUHEWHas anredpa, aHaJIUTUYECKas

reomeTpus, auddepeHnnanbHble YpaBHEHHs, MaTeMaTUYeCKUW aHaiu3, Teopus (yHKUIUN

NENCTBUTEbHON

IIEPEMEHHOM U Teopus

(GyHKIIMOHAIBHBINA aHAIIN3.

byHKUMMA

KOMIIJICKCHOI'O MNEpEMCHHOT O,

1.2. Ilesb ocBOEHMS TMCUMILTUHBI (MOTYJIs1)

eab u3ydyeHUs OUCHUIUIAHBI B TOM, 4TOOBI C(HOPMUPOBATH IMpEICTABICHUE 00
OCHOBaX TEOPUU HMHTETPAJIbHBIX YPaBHEHUH M Pa3BUTh CHOCOOHOCTh NMPUMEHATH MOTYy4YEHHbIE
TEOPETUYECKHE 3HAHUS K PEIICHUIO aKTYAJIbHBIX MPAKTHYECKUX 3a7ad.

OcHOBHbIE 33/1a4H:

— U3Y4ECHHUE METOJIOB PEIICHM JINHEWHBIX MHTETPAIbHBIX YpaBHEHMM Boisbreppa;

— U3y4YEHUE METOJIOB PEIIEHUS IMHEWHBIX MHTErPAJIbHBIX YpaBHEeHUH Ppearosibma;

— M3Y4YE€HHE METOJIOB MCCIICJOBAHUS HETMHEWHBIX HHTETPAIbHBIX YPAaBHEHHIA;

—HU3Yy4YCHUC

HEJIUHENHOCTRIO.

MCTOAOB

HUCCIICAOBAHUA  HMHTCIPAJIbHBIX ypaBHeHI/Iﬁ

CO CTEIIEHHOH

1.3. Iliianupyemblie pe3y/bTaThl 00y4eHHs N0 JUCHUILTHHE (MOIYJII0)

JlocTHKeHHWE eI OCBOCHUS  JTUCIMIUIMHBI  (MOIyJsi) oOOecIeunBaeTcs depe3

q)OpMI/IpOBaHI/IC CJICAYIOIINX KOMHGTGHHHﬁ:
Tabnuya 1

Kon u|Kon u HammeHoBanme uHaukaropa|llnanumpyemsle pe3yjbTaThl 00y4eHUs
HAHUMEHOBaHHe JOCTHKEHUs] KOMIeTeHIMii, KOTOpbIe
KOMIIeTEeHIM U (¢opmupyer qucuuIInHA (MOLYJ1b)
OIIK-8. Cnnocoben |HMOIIK 8.1. 3naer: ocobeHHOCTH 3HATh:
MPOEKTHPOBATh IIe1arOrMYeCcKOi 1eATeFHOCTH; — OCHOBHBIE OIpENeNIeHHs] TEOPUM  JIMHEHHBIX
HeJarorudecKyro TpeOoBaHUS K CyOBEKTaM HHTETPAlbHBIX  ypPaBHEHHI;  OCHOBHBIE  METOMBI
JeATEIIbHOCTD IIe1arOrMYeCcKOi 1eATebHOCTH; pemieHuss  JNMHEHHBIX  MHTETPAJBHBIX  ypaBHEHMI
Ha OCHOBE | pe3yNIbTaThl HAYYHBIX HCCIIEIOBaHUN B | Bonbreppa; OCHOBHBIE METOIBI PELICHHs JIMHEHHBIX
CIEINATbHBIX cepe mearornieckoi AeATeIbHOCTH. | MHTETpaIbHBIX ypaBHeHHH @Ppenronbma; OCHOBHBIE
HayuyHblx 3HaHuil u|MOIIK 8.2. YMeer: ucnonb3oBaTh MOHSITHSI TEOPUH METPUUYECKUX IPOCTPAHCTB U NPHUHLIUIT
pe3yJIbTaToB COBPEMEHHBIE CIICIIMAIbHBIE HAYYHBIE | COKUMAIOIINX OTOOpa’keHMH; MPUOIMKEHHOE pelIeHHe
UCCIe0BaHni 3HAHMS U PE3YJIbTATHl HCCIICTOBAHUH MHTETPAJBbHBIX ypaBHEHHH BoibTeppa co cremeHHOH

JUIsl BBIOOpa METO/I0B B
HeHaFOFHHeCKOﬁ JACATCIIBHOCTH.

HOIIK 8.3. Bnaaeer: wmeromamu,
dbopmamu u cpelcTBaMu
HeI[aFOFI/I‘IeCKOﬁ JCATCIBbHOCTH,
OCYIIECTBIISIET UX BHIOODP B 3aBUCHMOCTH
OT  KOHTEKCTa  MPO(ECCHOHATBHOI
NESITEIPHOCTA C YYETOM pPe3yIbTaToB
HAYYHBIX UCCIICIOBAHHM.

HEJIMHEHHOCTHIO;

yYMeTh:

AHAIMTUYECKU pellaTh JIMHEWHbIE HHTErpajbHbIE
ypaBHeHus: Bonbreppa u @penronbma; nprOIMKEHHO
pelars HEJIUMHEHHbIE HMHTErPAlbHbIE YPaBHEHHS Ha

OCHOBE TIPHMHIWIIA  CXKHMAIOMHX  OTOOpaXeHHH,
IPUMEHSISI TOYHBIE U WUTEPAlMOHHBIE  METOMBI;
HCI0JIb30BaTh OCHOBHBIE HOHATHSL TEeOpUU

HEecOOCTBEHHBIX HMHTETpalloB M CBOMCTBAa DWIEPOBBIX
UHTErpajnoB, yMeTh CBOAUTh UHTErPAIbHBIE YPABHEHUS
Bomsreppa k  nmHeHHBIM U depeHnnanbHbIM
YpaBHEHMSIM; HAXOJUTh XapaKTePHUCTUYECKUE YUCIa U
coOcTBeHHBIE (DYHKIMM WHTErPAIbHBIX YpaBHEHUH
®penronsma; MIPUMEHSTH METOBI pemeHus
HMHTETPANbHBIX YPaBHEHUH C BBIPOXKICHHBIMH SAPAMH;
BJIA/IeTh:




HaBBIKaMH PCHICHUA MPAKTUYCCKHUX 3adad METOdaMH
MaATEMaTU4YCCKOIro aHain3a

IIK-1. Criocoben
pean30BbIBATh
MPOTPaMMBbI
o0OyueHus
MaTeMaTuKe B
COOTBETCTBHH C
TpeOOBaHUSIMHU
(enepanbHbIX
rOCyIapCTBEHHBIX
00pa30BaTEIbHBIX
CTaH/IapTOB

UIIK 1.1. 3HaeT: mpemogaBaeMbIit
HpeIMeT; COBPEMCHHBIE
00pa3oBaTeNnbHBIC TEXHOJIOTHH;
0COOCHHOCTH OpTaHMU3aUN
00pazoBaTenbHOro npouecca o
MaTeMaTHKe B COOTBETCTBHH C
TpeOoBaHUSIMH 00pa30BaTEIbHBIX

CTaHAapTOB.
UIIK 1.2. VYmeer: UCHOIB30BaTh
Nelarorndeck 000CHOBaHHbBIE (POPMBL,
METOABl W IPUEMBl  OpraHU3AIUHU

IeATENFHOCTH  OOy4aloIuxcs 10
MaTeMaTHKe; IPUMEHATh COBPEMEHHBIC
obpa3oBaTrenbHbIC TEXHOJIOTUH;
co3naBaTth 00pa3OBaTENbHYIO CPEny,
obecnieunBaromy (popMupoBaHue y
o0yyJaromumxcs 00pazoBaTenbHBIX
PpEe3yNbTaToB, MPeayCMOTPEHHBIX
oroc

UIIK 1.3. Braneet HaBbIKaMU
poeCCHOHATBHOMN NEATSIBHOCTH 10
peanu3anyy npo-rpaMM 00y4deHUS
MaTeMaTHKe

3HATH:
colepKaHMe  Kypca B IIpeienaXx — TpeOOBaHHUH
(enepambHBIX ~ TOCYAApCTBEHHBIX  00Opa30BaTeNBFHBIX

CTaHJApPTOB; OCHOBHbIE TEPMHHBI, OHATHS 110 YIEOHOMY
npenrMeTy B COOTBETCTBHM € TpeOOBaHMSAIMHU
JICUCTBYIOIMX 00pa30BaTENIbHBIX CTAHAAPTOB;

yMeThb:
COOTHECTH COJIEpKAHUE JUCLUIUINHBI C COJEpKaHUEM U
mpobieMaMu  Kypca — MaTeMaTH4eCKOro  aHaju3a;

NPUMEHSTHh PACCMOTPEHHBII TEOPETHYECKUI MaTepHa
K PpCIICHHIO KOHKPETHBIX 3agad 10 JIMHCHHBIM
WHTETPAIBHEIM ypaBHEHUSM, B 00bEME HEOOXOAMMOM
U peanmu3an  TpeOOBaHWII  0Opa30BaTEIBHBIX
CTaHJApTOB;

BJIAJIETh.

HAaBBIKAMH HCIIOJIb30BaHUS YTBEP)KACHUH METOHOB
Kypca IpH pElIeHWH 3a1ad B paMKax HaIlpaBJICHHS
NOATOTOBKA M s pealu3allid  OCHOBHOM
00111600pa30BaTENILHON MPOrPAMMBI OCHOBHOTO 00IIEr0
obpazoBaHusl.

1.4. O6beM AUCHUIIUHBI (MOTYJIs1)
OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI (MOAYJIs) cocTaBiser 5 3.e. (180 akamem. gacon)

Tabnuya 2
Buja yueOHol padoThl KoJuun4yecTBO aKkaaeM. 4acoB
4 cemecTp
4.1. O6beM KOHTAKTHOI padoThI 00yYAIINXCS C MPENoIaBaTe/IeM 24
4.1.1. aynutopHasi pabora 16
B TOM YHUCIJIC:
JICKIIAU 4
MPaKTUYECKUE 3aHITHS, CEMUHAPHI, B TOM YHUCIIE MPAKTHYECKAsl IIOATOTOBKA 12
4.1.2. BHeayaAuTOpHAs padoTa 8
B TOM YHCIIE:
WHIWBUAyaIbHAS pab0oTa 00yJaroIuXCs C MPEro1aBaTelieM 6
TPYIIIOBBIE, HHANBHIYaTbHEIC KOHCYJIGTAIIMH U HHBIC BUABI YIeOHOH 2
JESTETHHOCTH, TPETyCMAaTPHUBAIOIIIE TPYIIIIOBYIO MIIM HHINBHUIYaIbHYIO paObOTy
00yJaromuxcs ¢ MperogaBaTeIieM
4.2. O0beM caMOCTOSITEIbHOI PadoThI 00YYAIOIIUXCS 155
B TOM YHCJI€ 4aCOB, BBIACJICHHBIX HA IMOJATOTOBKY K OK3aMCHY 18




2. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMHBI (MOAYJISA)

2.1. TemaTu4eckoe NJIAHUPOBAHUE TUCHUIIIMHBI (MOTYJIfA):

Tabnuya 3
Ne HanMeHOBaHUE TeMBI O6uwasn TpyA0EMKOCTb NO BUAAM y4ebHbIX 3aHATUIA (B aKag.uacax)
/I (pasaena) QuCHHMILIAHBI TPYAO0EMKOCTb B
(Moxyns) akag.uacax Nexkuunn Mpaxkr. Cam.
3aHATUA pabota
1. Jluneiinpie nHTETpanmbHBIe | 60 2 4 54
ypaBHeHHs BonbTeppa.
2. Jluneiinple wHTETpambHBIE | 59 1 4 54
ypaBHeHust Opearoapma.
3. Henuneiinsle 52 1 4 47
HUHTErpaJbHbIC
YpaBHEHHS.
4., IMoarotoBka k 3adery | 9 9
(’K3aMeny)
5. Hroro 180 13 12 155
2.2. Cojaep:xaHue pa3aejoB IMCIUITHHBI (MOAYJIfA):
Tabnuya 4
Ne HaumeHnoBaHnue TeMbl (pa3jeiia) Conepsxkanme AUCHUNIHHBI
/1 JTUCIHHUIIINHDBI (IuaaKTUYecKHe eINHUIIBI)
1. JIuneiinbie uHTerpanbueie | UHTErpanbHele ypaBHeHUs BoabTeppa mepBoro u BTOporo poaa.
ypaBHeHus BonbTeppa. Pewienne wuHTErpaneHbIX ypaBHeHU Bonbreppa wmeTomom
mddepeHInpoBaHus, OTeparioHHBIM METOJIOM
MOCTICIOBATENLHBIX TPUOTMKEHHH.
2. Jluneninbie unTerpanbubie | UHTerpanbHpie  ypaBHeHHss PpenroibMa MEPBOIO U BTOPOIO
ypaBHeHus Operosbma. pona. Pemenue wuHTerpanbHbeIXx ypaBHeHudl ®pexarosnsma ¢
BBIPOXKJICHHBIM SIZIPOM.
3. Henunelinbie UHTErpaibHble | PellieHne HeMMHENHBIX UHTETPAIbHBIX YPABHEHUM TUIIA CBEPTKU
YPaBHCHHA. C HEBBIPOXKIECHHBIM B HYJIE SIIPOM.
3. YCJIOBUS PEAJIMBAIIMU JUCHUAITJIMHBI (MO Y JISA)
3.1. YueOHO-MeTOAMYECKOE 00eceueHre CAMOCTOATEIbHOI PadoThI
00yJarmuxcs
Tabnuya 5
Ne HaumenoBanue pasaejia JTuCHUINJIUHBI. BI/I)I CaMOCTOSITEIbHOM paﬁOTbl oﬁyqammuxcu
n/n_| Tema.
1. |Cymmupyemsie ¢GbyHKIHN. [Ipoctpanctso | [ToaroToBka cooOmmeHu 1 JOKIaI0B
L,(a, b). Koncnexr
2. [Ipeobpa3oBanue Jlamnaca u ero CBOWCTBA. TToaroroska cooOIIEHNs WM JOKIAA.
Koucnekr
3. CocraBjieHue HUHTETrpaJIbHbIX ypaBHGHHﬁ, HOHFOTOBK& COO6IIIGHI/I$I WJIn AOoKjIaaa.
COOTBETCTBYHOIIMX muddepennnansapM | Konenex
YPaBHEHHSIM.
4. | Pe3onbBeHTa HWHTETpaIbHOTO ypaBHeHus | [loaroToBka cooOmEeHUs WK AOKIaaa.

Boubteppa.

Koncnexr.




anextponusiii// IbC Jlans URL: https://e.lanbook.com/book/167734.

¢. — Texker : anexrponnsiii// IBC Jlans URL: https://e.lanbook.com/book/165896.

AIEKTPOHHBII /!

1) BacunneBa, A. b. aterpanbhbie ypaBHeHus: yueOHuk / A. b. BacunbeBa, H. A. TuxoHoB.
— 3-e u3a.,crep. — Cankr-IletepOypr: Jlanb, 2021. — 160 ¢. — ISBN 978-5-8114-0911-2. — Tekcr :

2) Hosocenos, O.B. uterpanbablie ypaBHeHus: yueoHoe mocodue/ O. B. HoBocenos, E. N.
SIkosnes, P. B. Yabsepr [u ap.]. — Kpacnosipck: CuOI'Y um. akagemuka M. @. Pemernéna, 2020, — 122

3) SnoB C.U. YpaBHeHHs MaTeMaTudecKor (U3MKH: yueOHO-MeToIn4YecKoe mocoodue / SIHoB
C.U. — bapnay:1: AnTaiicKuii roCy1apCTBEHHBIH Ieaaroruueckui yuusepeuret, 2019. — 80 ¢. — Tekcr:

http://www.iprbookshop.ru/102791.html

3.2.
AUCHUILINHBI (MOIYJIs1)
3.2.1. OcHOBHAA U JONOJHUTEJIbHAS JUTEPATypa

DIEKTPOHHO-OUOIMOTeUHAS

cucTremMa

IPR

SMART

URL:

Y4eOHo-MeTOoAUYecKOe U MHPOPMALIMOHHOE 00eclieYeHre MPOrpaMMbl

Tabnuya 6
Ne ABTOp, Ha3BaHUe JINTEPATyPBhI, ropon, | - o< = a o ~ A
e ° S S X Q =
H3/1aTebCTBO, TO/ S = = S v -]
| = = = 5 o E
=3 g E E 3]
b e z 3 £
> g 3= g ]
g, % e g . 3
o] 2 o 5 5 = S
3= © g S E S &= 9
82 8 2 3 = A Zx o
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o L > o o = = 0 L E -
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s3E 5 s E £30 Sz £
28 & = Z2af | A5E SRR
OcHoBHas JUTEpaTypa
1 16/155 ObC Jlanp 100%
BacunneBa, A. b. HMHTerpanpHbie ypaBHEHUS: .
URL:
yueOnuk / A. b. BacunbeBa, H. A. TuxoHoB. — httos-//e.lanb
3-¢ wm3n.,crep. — Cankr-IlerepOypr: Jlans, 6 m
2021. — 160 c. — ISBN 978-5-8114-0911-2. — P ——
. k/167734
TekcT : 2JIEKTPOHHBI .
0
2 Hogocenos, O.B. WuTerpanbHble ypaBHEHUS: 16/155 SBC_HaHL 100%
URL:
yuebHoe mocobue/ O. B. Hosocenos, E. HU. httos-//e.lanb
Slkomnes, P. B. YubBept [u ap.]. — KpacHosipck: 6 IUDS./7e.'an
], ook.com/boo
CubI'Y um. akagemuka M. @. Pemernéna, 2020.
. k/165896
— 122 ¢. — TeKcT : DJIeKTPOHHBIH .
3 Monstaun, A.J]. CnpaBo4HUK M0 HTErpanbHbiM | 16/155 100%
ypaBHeHIsIM/A.J [onmsaun, A.B. MamXxupos- 6 12
M.: ®usmataur, 2003.— 608c.
JlonoIHNTeTbHAS JIUTEpaTypa
0
4 SlnoB  C.M. VYpaBHeHHS MaTeMaTHYECKOI 16/155 :Sal\;;l?ART IPR | 100%
(uznkn yuebHO-MeToJiuecKkoe mocodue / :
N URL:
SlnwoB C.M.. — Dbapnayn Anraiickuii ) .

. N 6 http://Aww. i
rOCYJapCTBEHHBIN Hearorn4ecKuii rbookshoD.
YHHBEPCHTET, 2019. — 80 c. — Teker: p—p_ru/102791.ht
IJIEKTPOHHBIH m

5. CkormuH B.A. ®yukipoHadbHblil ananmu3 u | 16/155 SbC IPR | 100%
UHTErpalbHble  YPaBHEHMS:  METOIUYECKHE SMART
yKa3aHUsl K CaMOCTOsTeNIbHOM padore/ CKONMMH URL:
B.A., Cempix U.A.. — Jlunenk: Jluneuxui 6 http://www.i
TOCYJapCTBEHHBIH TEXHUYECKHH YHUBEPCHUTET, prbookshop.
ObC ACB, 2012. — 17 c¢. — Tekcr ru/55174.ht
AJIEKTPOHHBIN ml



https://e.lanbook.com/book/167734
https://e.lanbook.com/book/165896
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1)
2)
3)
4)
5)

6)
7)

8)

3.2.2. UHTEpHET-pecypChl

DnekTpoHHO-0MOaMoTeuHas cuctema IPRbooks ( www.iprbookshop.ru).
O6pasoparenbHas mwiathopma «FOPAUT» https://urait.ru/).
DekTpoHHO-0MOIMoTeuHas cuctema«lanby (https://e.lanbook.com/).
MDB (MexBy3oBckas aaekTporHas oubmmoreka ) HI'TIY. (https://icdlib.nspu.ru/).
HAYUYHA SJIEKTPOHHA S BUBJIMOTEKA eLIBRARY.RU
(https://www.elibrary.ru/).

CIIC «Koncyabrantllmrocy (http://www.consultant.ru/).

[Tox6opka aureparypsl o AuddepeHIraIbHBIM YPaBHECHUIM
http://eqworld.ipmnet.ru/ru/library/mathematics/ode.htm
http://atomas.ru/mat/difur

3.3. MaTepI/IaJIbHO-TeXHI/I‘IeCKOC o0ecrneueHue ANCHUIIIMHBI

Jnsg  ocymiecTBIeHUS 00pa30BaTEIbHOIO TMpolecca IO  JUCIHUILINHE

HE0OX0IMMa ClielyIolasi MaTepualibHO-TEXHUYECKas Oa3a:

Tabnuya 7
Momemenus ais Ilepeuenb 0OCHOBHOI0 000py10BaHusl | AjJpec (MeCTOMOI0KEHNE)
oCylecTBJIeHUS (c ykazanueM KoJI-Ba MOCAT0YHbBIX
o0pa3oBaTeIbHOIO Mpouecca MecT)

AyIuTOpHUS AJIA NMPOBeIeHHs JeKINMOHHBIX 3aHATHH

JlexumoHHast AyIuTOpHas T0CKa, (CTOJBI Vu. kopmyc Ne3

ayauropus - ayn. 4-12

YYICHUYCCKHUE, CTYIbS YICHIIECKUE
Ha 24 mocagovYHBIX MECT, yaeOHas

JIocKa - 11IT., HATJIIAHBIE TOCOOUS r. Tpossbiii, yi. JIAMHIEBCKOTO

Ne 9a

AyauTOpHH AJIs1 POBeeHUsI MPAKTHYECKUX 3aHATHII, KOHTPOJISI yCIleBaeMOCTH

Aynutopus s TexHUYECKHE CpenCTBa IS Vu. xopmyc Ne3
NPaKTHYECKUX

3aHATHH - aya.4-23

0TOOpaKeHHUS MYITHTHMEIUHHON WITH
TEKCTOBO¥ MH(pOpMAIIUK:

r. I'po3ssii, yi. JIsnunesckoro

MyJBTHMEIHA IPOCKTOP, IKpaH,
Ne 9a

aKycTudeckas cucrema. KonndectBo
rocanoyHbIx mect - 30.

IomereHust 111 CAMOCTOSITEJIbHOM PadoThI

YuralbHbIHN 321 OMOIMOTEKH
qriry

Kommerorepsl ¢ Beixonom B HTEpHET DNEKTPOHHBIN YUTAJIBHBIN 3aJ1.
1 JIOCTYIIOM B 3JIEKTPOHHYO aTax 2
UH(OPMALIMOHHO-00pa30BaTEIILHY IO .
cpeny Bysa. KonuuecTBo moca0uHbIX BubmoTeuno-KoMIbIoTepHbIi
mecT - 50. HEHTP

r. I'po3nsiii, yi. Cyopsl
Kumnesoii, 33



http://www.iprbookshop.ru/
https://urait.ru/
https://e.lanbook.com/
https://icdlib.nspu.ru/
https://www.elibrary.ru/
http://www.consultant.ru/
http://eqworld.ipmnet.ru/ru/library/mathematics/ode.htm
http://atomas.ru/mat/difur

4. KOHTPOJhL W OIEHKA
JUCHUILIAHBI / MOJTYJISI

PE3YJIBTATOB OCBOEHMUA

4.1. XAPAKTEPUCTHKA OLIEHOYHBIX CPEJICTB

KOHTpOJIB U OLCHKa pe3y.]'IBTaTOB OCBOCHHA OUCIHUIIIINHBI / MOI[y.TISI OCYH_IGCTBJ'ISIGTCSI
HpeHOI[aBaTeHCM B IIpomecce HpOBeI[eHI/IH HpaKTI/I‘leCKI/IX nu J'Ia60paT0pHBIX SaHﬂTHﬁ,
KOHTpOJIBHBIX pa60T, a TaKXC BBbIIIOJIHCHUA 06y‘IaIOH_II/IMI/IC$I I/IHIII/IBI/I[[yaJIBHBIX SaHaHHﬁ,
HpOGKTOB, I/ICCJ'IG,I[OBaHI/Iﬁ uT.O.

Tabauya 8
Ne HaumeHnoBaHue TeMbl Kon u HauMeHoBaHue OueHouYHbIEe CPeIcTBA
n/n (paspena) ¢ NpoBepsieMbIX -
KOHTPOJIMPYEeMbIM KOMIIeTeH i TeKYLIHil KOHTPOJIb MPOMEsKYTOUHAS
cofiepKaHHEM arrecranus
1. |Pazmen 1. JIuHeiinble OIIK-8, 'V cTHBIH orpoc,
MHTErPAIbHBIE YPaBHEHHS 1K-1 BBIIIOTHCHHC
BobTeppa. VHIUBU Ly IbHBIX KoHTponbHas
MPAaKTUICCKUX 3aTaHHH. pabota Ne 1
2. [Pazmen 2. JIunelinble OIIK-8, 'V cTHBIH orpoc,
MHTErPaIbHBIE YPABHEHHS 1K-1 BBITTOTHCHHE
(Dpe,[[FOJ'IBMa. MHAWBUIYaJIbHBIX
[IPAKTUYECKUX 3aJaHUH. KoHTponbHas
3. [Pazmen 3. Henuuelinbie OIIK-8, YV cTHBIH ompoc, pabota Ne 2
MHTErPAIbHBIE YPABHEHHSI. TIK-1 BBIIIOITHEHHE
MHIMBU Y IbHBIX
PaKTHYECKUX 3aIaHuH

4.2. OneHO4YHBbIE CPeICTBA AJIsl NPOBECHUS TeKYIIero KOHTPOJIA
yCIeBaeMoCTH

4.2.1. HaumMeHOBaHHE OLEHOYHOTO CPEACTBA: NPAKMUYECKUE 3A0AHUS
1. SIBnsercsa mu ¢pynkuus Y = SIN X pemennem unTerpansHeIx ypaBHeHui Bombreppa:

L1 [y(t)ydt=1-cosx , 12, y(x) =1+ [xy(t)dt .
0 0

2. YKa3arh THIT HHTETPAJIbHBIX YPaBHEHH:

jty(t)dt =1-X

y(x) =1+ [edt
0 22. 0

2.1. ,

3. [lpumenuB meton nuddepeHINPOBaHHS, HAUTH PEICHUE YPaBHEHU:

3.1 J'e“xy(t)dtzl, 3.2. y(x):ex+jex“y(t)dt :
0 0

4. COCTaBI/ITB I/IHTeraJ'IBHBIe ypaBHeHI/ISI, 3KBHUBAJICHTHBIC 3a/la4yaM KOH.II/IZ .
y(0)=y'(0)=0, y(0)=0,y(0)=-1.

5. IIpuMeHUB CTENEHHOU psiJ, HAUTH TPU Y€HA PA3JIOKECHUSI PELIEHUS] YPABHEHUI: .

4.1. y"+y=Co0SX, 4.2. y"+y=CO0SX,

41, y(x) = x—jy(t)dt : 42. y(x)= X?—I y(t)dt .



6. llpuMeHuB pA/ IO CTETIEHAM MapaMeTpa, HAWTH TP WICHA PA3JIOKEHUS YPaBHEHUS

X

ya) =1- f (x - Oy (o).

0
7. Haiit TpeThe nrepupoBanHoe sapo mis sapa K(x,s) = 1.
8. HaiiTu Tpy cllaraeMbIX pasaoXKeHus B psil pe3oibBeHTHl sapa K (x, s) = 1.

9. 3amucars pelieHne ypaBHEHUsI, €CITH PE30JIbBEHTA sI/[pa U3BECTHA

(@) - f K(x, Oy(0)dt = f).
0

10. Hafiti TpeTbe MpuOIMKEHUE K PEIICHUT0, TPUMEHUB METO/T TTOCIICIOBATEIIEHBIX TPHOIMKEHIH
JUTSL YpaBHEHHUSI

X

y(x) = 2x?% — f xy(t)dt.
0

11. SABnsercs mu pyHKIms Y =1— X perieHneM HHTETrpaJIbHBIX ypaBHeHUI Ppenronpma:

1 1
11 [y()dt=1-x, 1.2 y(x)=1-2[ xy(t)dt .
0 0
12. Yka3arh THI UHTETPATLHBIX YPABHEHUH:
b b
y(x) =1+ j e’Odt j ty(t)dt =1—x
2.1. a , 2.2. 2

13. IlpuMeHUB METO]T BBIPOXKCHHBIX SJIEp, HAUTH pellleHue ypaBHCHUH:
1 1
3.1 je“xy(t)dt =1, 32, y(x)=¢* +jex“y(t)dt :
0 0

14. TlpumeHNB CTENEHHOM P, HAWTH TPH WICHA Pa3IoKEHUs PEIIeHUs] YPaBHEHHH: .

2

41, y(x)=x- [yt , 42. y(x):%—jy(t)dt .

15. IlpumeHHB cTENEHHOM P, HAWTH TPH WICHA Pa3IoKEHUs PElIeHUs] YPaBHEHHH: .

2

4.1. y(x):x—jy(t)dt , 4.2. y(x):%—jy(t)dt :

16. IlpuMeHUB psiz IO CTENEHAM IapaMmeTpa, HAlTH TPHU WIeHa Pa3ioKeHHs ypaBHEHUS

1
Y@ =1- f (x - Oy()dt.
0

17. Haiitu Tpethe utepupoBanHoe siapo s siapa K (x,s) = 1.
18. Haiitu Tpu craraeMbIx pa3ioxeHHs B psijl pe3osbBeHTsl siapa K (x, s) = 1.

19. 3ammcate penieHne ypaBHEHIMs, €CITH PE30JbLBEHTA Spa U3BECTHA



() = 2 f K(x, 0)y(©)dt = £(x).

20. Haiitu TpeTbe npuOImKeHHE K pEIICHHIO, TIPUMEHUB METO/] TOCIEI0BATEIbHBIX TPHOIMKEHUH
JUTSL ypaBHEHUSI

1
y(x) = 2x?% — fxy(t)dt.
0

21. Pennth ypaBHEeHUs1, MPUMEHUB MeTOA M depeHIpoBanus:

y(X) = j (x—t)y(t)dt + x* y(X) = j'cos(x —t)y(t)dt—e™

a). 0 ; 6). 0 :
f 2t+1 7 Va1

B). o ( .

22. llpuMeHWB METOA IIOCIICOBATENbHBIX MPHOMIMKEHUH, HAWTH NPUOIIKEHHOE pelleHue
MHTErpabHBIX ypaBHeHUH Ha oTpeske [0,1] ¢ Tounoctrio 1o a = 0,001:

y00 =" - [ y(yet y(x) =25 - [ xy(t)dt
a). 0 ; 0). 0 ;

v(X) = ng - iv(t)dt

B).
23. PemuTh ypaBHEHUS, IPUMEHUB PsIII IO CTEICHIM MapaMeTpa:
y(X) =X — j (x—t)y(t)dt y(X) =X+ j xy(t)dt
a). 0 ; 6). 0 .

y(x) =1~ [ (x=t)y(t)dt

B).
24. BpIluMCIIUB UTEPUPOBAHHBIC SIpa U PE30JILBEHTY, PEIIUTh YPABHEHHS:
5 1 l1-e 17
y(¥) == x+ [ xty(t)dt y(x) = +==+= [ y(t)dt
6~ 2 , 2 2 .
a). 0 ; 0). 0

1
y(X) =2X—7 + 4Isin2 X y(t)dt
0

B).
25 PGH_II/ITB YpaBHCHUA, UCITIOJIB3YA METO BbIPOXKJACHHBIX SCP:
rl4 X
y(x) =1 j tgt - y(t)dt = ctgx y(x) =1 j cos(qInt)y(t)dt =1
a). i ; 6). 0 ;

y(x)—ﬂj|;z—t|sin X- y(t)dt =
B). 0



26. PetmiTh MHTETpaJIbHBIC yPAaBHEHUS, BOCIIOIB30BaBIINCH TeopeMaMu DpeliroyibMa B IBYX CITydasx
1) eciu A He ABISIETCSA XapaKTEPUCTUISCKUM YHUCIIOM siIpa; 2) eciiid A SBJISETCS XapaKTePUCTHUCCKUM
YUCIIOM:

y(X) - /1_|- cos® x- y(t)dt =1 y(x) - /”LJ‘ xe'y(t)dt = x
a). 0 ; 0). 0 ;

Y(¥) = Afl 7= x|-yt)dt =X
B). 0

27. Ompenenutb COOCTBEHHBIE 3HaueHWSA W COOCTBEHHbIE (YHKIMH ypaBHEHUH METOI0M
BBIPOXKICHHBIX sIIIep:

zld

y(x) -1 jtgt- y(t)dt = ctgx y(x) =1 j cos(qInt)y(t)dt =1
a). -rl4 : 6) 0 :

y(x)—lj.lﬁ—tlsin X~ y(t)dt = x
B). 0

28. Tlo meromy Kemmora ompenenutb cOOCTBEHHBIE 3HAa4YEHUST W COOCTBEHHBIE (yHKIHMU
YpaBHEHUI:

1 X
y(X) = x+4J' xt?y(t)dt y(x) =§x+1j'xty(t)dt
: 6 2 :
a). 0 ; 0). 0 ;

y(x) = /1'X[ xty(t)dt
B). 0 .

29. Ilycts A,BeL(X,Y), a, f € C. lokasats, uto (a'A+ﬂ'B) =a-A+p-B"
30. Iycts A,B € L(X, X) Jlokasars, 4To (A . B)* =B"-A4".
31. Ilycts A€ L(X Y ) ¥ HenpephiBHO oOpatuM. JlokasaTh, 40 A° HeNpepblBHO 0OpaTHM M

() = ().

32. Haiitu conpsikenHslii k oneparopy A: L, (0, 1) - L, (O, 1), ecitu

a). : 6). Ax(t):t-x(t); B). 0 :
[x(e), t<2
5. Elx(t)_{o, >4 . Ax(t)=x(ta)_

33. Haiitu conpsikenHblii k oneparopy 4: A, — A, eciu

a). Ax:(O,xl,xz,K); 6). Ax=(oyx,,,x,,K), @, €R;



B). Ax =(0,0,a,x,,,%,,K), & €C r). Ax=(x2,x3,K).

34. Haiitu conpsbkeHHBIH K onepatopy A4 : A, — A, , ecin

) Ax = (xl,xz,K ,X, ,0,0,K)

Ax = [94021%0, xl,o,K} neN
6).

n-1
)

A X = (anxn H an+1xn+l H

K) aieC, nel.

B).

N -1 -1
35. Ilycts A: X — X - nuneitnsiii oneparop u oneparop A~ cymectyert. Jlokasars, uto A u A
UMEIOT OJIHH ¥ T€ K€ COOCTBEHHBIE BEKTOPBL.

2 “
36. Ilycte A e L(X , X ) u omepatop A~ WMeeT coOCTBEHHBIN BekTop. Jlokazarh, uTo U A uMeer
COOCTBEHHBIH BEKTOP.

37. B BemecTBEHHOM IIMHEHHOM IPOCTPAHCTBE C[— T, 77] HallTh COOCTBEHHBIE 3HAYCHHSA MU
COOCTBEHHBIE BEKTOPBI OIlepaTopa:

a). Ax(t)=x(-t); 6). 4 x(t)= :Tcos (s+1)x(s)ds .

38. Ilyctp A € L(X , X ) Mosker s ObITh oneparop R, (A) KOMITAaKTHBIM ?

39. Ilyctb A - omepaTop YMHOXCHHS Ha HENPEPHIBHYIO BEILECTBEHHYIO (YHKIHIO a(t) B
npoctpaHcTe L, (0, 1). Haiitu O'(A).

40. B mpoctpaHcTBE C[O,272'] paccMOTpUM  OIEpaTop Ax(t):e”x(t). Jokazate, 4rO

o4)={rec |1=1}.

41. B npocrpanctee C [0, 1] paccMoTpUM OmnepaTop Ax(t)= x(0)+t~x(t). Haiitu G(A), p(A),
R,(4).
t
42. B npocrpanctse C[0,1] pacemorpum omeparop A x(t)= Ix(r)d . Haiitn o(4),R, (4).
0
W3menutcs 1m oTBeT, eci 4 paccMaTpHBaTh Kak oneparop B L, (O, 1)?

43. Paccmotpum onepatop A: A, > A, Ax= (xz, x;,K ) Haiitu G(A).

44. Paccmotpum omepatop A:A, > A,, Ax= (Zixl,ﬂzxz,K), e 4, €C n=1,2,3K un
sup|/1n| < oo . Haiitu G(A).

45. Jlokasats, uto onepatop A: A, > A,, Ax= [O, xl,%,x—;,Kj KommakTeH u Haiitn o(A).

|

46. JTokasars, uto omeparop A: L, (— 1, 1) - L, (— 1, 1), A x(s) = J-Szt x(t)dt KOMIIAKTEH ¥ HAWTH
1

€ro CIEeKTD.



1
47. Jlokazarb, uto orepatop A: L (O 1)—>L (0 1 '[Sf 1 St )dt, KOMIIAKTEH ¥ HalTH
0

€ro CIIEKTP.

48. JloxazaTb, YTO COOCMGEHHbIE GEKMOPbl CAMOCONPSICEHHO20 0Nepamopa, COOTBETCTBYIOIIUC
Pa3IMYHBIM COOCTBEHHBIM 3HAUYCHUSM, OPMO2OHATIbHBI.

48. Jlokaszath, 4TO OIEpPaTop AeL(X , X ) MU €ero pe3oJbBEHTa RA(A) [EPECTAHOBOYHEI, T.€.

A-R,(A)=R,(4)-A.

49. Jlokazate, 49ro ecmm A, U €E p(A), TO  COpaBe[IMBO  paBEHCTBO | mipbepra:

R,(4)-R,(4)=(A-u)-R,(4)-R,(4)= (4 - ) R,(4)-R,(4).

Kpumepuu ouenusanuA pe3yiomamos npaxKkmu4ecKozo 3a0aHus

Tabruya 9
Ne XapakTepHCTHKA 0TBETa BaJibl
n/n
1. JlaH pa3BepHYTHII OTBET, cojieprKaiinii 1-2 Menkue ommuOKK; OTBETHI CTYIeHTa NpaBuibHble, | 13-15
YeTKHe, CoJiepikatr -2 HETOUHOCTH
2. JlaH pa3BepHYTHII OTBET, COACPIKAIINIA OHY MPUHIMIHUATILHYIO Win 3 win 0osee HepouetoB; | 10-12
OTBETHI CTY/ICHTA MPABWIbHbBIC, HO X (DOPMYIUPOBAHKE 3aTPYIHCHO U TPEOYeT HABOISIIUX
BOTIPOCOB OT MPEMNOJIaBaTEsI
3 Penrenue 3amanust (GpopMajbHO MPaBUIBLHO, HO IMOBEPXHOCTHO, CoOAepkar Oosee omHOM | 7-9
MIPUHITUITHATHHON OITHOKH
4., OTtBeT cojepkuT Ooyiee OTHOW NPHHIMIHUAIBHONH OIIMOKH MOJIeNel penieHHs 3aJavd; | 6 u MeHee
OTBETHI CTYJCHTA ITyTaHHBIC, HEUCTKHE, COMCPKAT MHOKECTBO OIMHOOK, WIIM OTBETOB HET
COBCEM; HECOOTBETCTBHE BAPHAHTY.

4.2.2. HaumeHOBaHHE OLIEHOYHOT0 CPEACTBA: KOHMPOIbHAA padoma
Memoouueckue mamepuansl: NPUBOOSMCS BONPOCHL U/ULU MUNOBbIE 3A0AHUS, KPUMEPUU OYEHKU.
Ilpumepnoe 3a0anue 014 KOHMPOIbHOU PAOOMbBL:

KonTpoashas padota Ne 1

3ananmue 1.

1. AABnserca nmn pynkuus Y = sin X peleHrneM HHTErpalbHbIX ypaBHEeHUH BoibTeppa:

1.1. j y(t)dt =1—cosx , 12, y(x)=1+ j xy(t)dt .
0 0
2. CocTaBUTh HHTETpaJIbHBIE YpaBHEHHsI, SKBUBaJIeHTHbIE 3a1adam Kormm: .
21 y"+y=cosx, Yy(0)=y'(0)=0, 22. y"+y=cosx, Yy(0)=0,y'(0)=-
3aganmne 2.

1. Yka3aTe TUI HHTETPAIbHBIX YPaBHEHHMA:

b b
y(x) =1+ j e’Odt j ty(t)dt =1—x
1.1, a . 12 3

2. [IpuMeHUB psijl TI0 CTETICHSIM NTapamMeTpa, HalTH TPH WiICHA PasIoKeHUs YpaBHEHUS



3apanmue 1.

1
yo) =1- f (x - Oy (o).
0

Koutpoabnasi pagora Ne2

1.1. Pemmthb ypaBHEHWUS, TPUMEHUB MeTO Mu(hepeHInPOBAHUS:

a).

y() = [ (x-t)y@)dt +x°

y(x) = Icos(x —t)y(t)dt—e™*
; 0). 0 .

2.2. Pemwth WHTErpaNbHBIC YpaBHEHUS, BOCIOIB30BABIINCH TeopeMaMu DpenronbMa B JIBYX
ciydasix 1) ecnm A He SBISETCS XapaKTEPUCTUYECKUM 4YHCIOM sIpa; 2) eciam A siBIseTcs
XapaKTEPUCTUUECKUM YUCITIOM:

a).

3aganmue 3.

y(x) - /1_|- cos® x- y(t)dt =1
0 .

y(X) —/t_[ xe'y(t)dt = x
; 0). 0 .

3.1. Iycrs A,BGL(X,Y), a, 3 € C. Jlokasatb, 4o (@-A4+p-B) =a-A'+[-B _

3.2.Ilycts A,B e L(X, X) JlokasaTk, 4TO (A . B)* =B"-A4".

3.3. Ilycts AEL(X ,Y ) ¥ HempepblBHO obpartum. Jlokasath, 40 A  HeNpephIBHO 0OpaTUM M

) =),

Kpumepuu oyenueanus pe3yiomamoe KOHmMpPoOibHOU padonwvl

Tabnuya 10
Bann Ypoesens océoenusn Kpumepuu ouyenusanusn yposns oceoenus KomnemeHuyui ™
(unmepean
oannos)
10 Maxcumanvhuiil Koumponvnas paboma ogopmnena 6 coomgemcmeuu ¢
VposeHb npeovasusieMblMu  mpebosanuimy, cooepxcum 1-2  menKkux
(unmepearn) owubKuU, omeemvl cmyOeHma nPasuivHvle, Yyemkue, cooepicam 1-
2 nemoyHocmu
[6-8] Cpeonuii Koumponvnas paboma cooepocum o00Hy NpuHyunuaivhylo uiu 3
yposeHb unu 6onee nedouemos; omeemvl CMyOeHma NpasuibHsle, HO UX
(unmepean) dopmynuposanue 3ampyoHeHo u mpedyem HABOOSAUUX BONPOCOS
om npenooagamelis
[3-5] MunumanvHolii Konmponvnass paboma ogopmrena 6 coomeemcmeuu ¢
yposeHb npeovAsIAeMbIMU MPebOBAHUAMU, HENONIHOE PACKPbIMUEe meMbl 8
(unmepean) meopemuueckol  yacmu  w/uiu 6 NPAKMUYECKOU  4acmu
KOHMPONLHOU — pabomvl,  omeemvl  CMyOeHmvl  HOPMATLHO
NPAGUNIbHBI, HO  NOBEPXHOCMHbLL,  NIOXO  CHOpMYIUpOsanvl,
codepoicam 601ee 00HOU NPUHYUNUATLHOU OWUOKU
Menee 3 Munumanvusiii yposens Koumponvnas paboma codepoicum 60.1ee 00HOU NPUHYUNUATLHOU

(unmepean) He docmueHym.

owubKy Mmooenel peuileHus 3a0ayu; KOHMPOIbHAs paboma
ogopmnena He 6 coomeemcmeul ¢ NPeEOBLAGIAEMbIMU
mpebosaHuamMy, Omeemvl CMyOeHma nymaHHvle, HeuemKue,
cooepacam MHOHICECBO OWUOOK, UTU OMBEMO8 Hem CO8CeM;
Hecoomeemcmsue 8apuanmy.




4.3. OueHo4HbIE CPEACTBA 1S POMEKYTOYHOM aTTeCTANMHU
[IpencraBneno B nmpuioxxeHuu Nel.

ABTOp(BI) padoueii mporpaMMbl TUCHHUILIHHBI (MOIYJIA):

IIpodeccop, a.¢-M.H., JOIEHT - < Acxa6os C.H.
COI''TACOBAHO:

=
Hupexrop OubGIMOTEKH 4 ApcarupueBa T.A.




Ipuioxkenne 1

OueHo4yHbIE CpeCTBA
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTEeCTAUMHU MO JUCHUIIMHE
HHTerpajbHbIe YPABHEHHS
HanpasJieHue noaAroToBKu
44.04.01 - TEJATOI'MYECKOE OBPA30BAHHUE

IMpoduan noaroroBku __«MaremaTudeckoe 00pa3oBaHue»
dopma o0yueHusi: 3a04Hast
I'on mpuema: 2022

1. XapakTepHCTHKA OLI€HOYHOI NPoIEeTyPbI:
Cemectp - _4
dopma arTecTali — __ IK3aMeH

2. OuneHOYHbIE MAaTEePHAJIbI, HEOOXO0IUMBbIE /IJIs OLIeHKH 3HAHUI, YMEeHH i, HABBIKOB M
(WIM) ombITa NEATEJTLHOCTH

2.1. BOl'lpOCbI AJIsd HpOMe)KyTO‘lHOﬁ arreCcTanuu 1o IMCUMIIMHE:

—

. JInnelinble MHTETpaIbHBIE YpaBHEHUs BoibTeppa BTOpOro poxa.
. JIunelinble MHTErpaIbHbIC ypaBHEHUs BonbTeppa nepsoro poaa.
. CBs13b MHTErpaNbHbIX ypaBHEHUN BosbTeppa ¢ TMHEMHBIMU
T depeHIraIbHbIMI YPAaBHEHUSIMH.
. Meron nuddepeHnrpoBanus peleHnsl HHTETpajJbHOr0 ypaBHEeHUs1 BoiabsTeppa.
. HecobcTBenHbIe MHTErpalibl BToporo poaa. 'amma-dyHkius Ditnepa.
. CBoiicTBa ramma-yHknun Diinepa. Dopmyrna TOTOTHEHHS.
. HecobcTBeHHbIe MHTErpalibl epBoro poja. bera-gpynkuus Ditnepa.
. CBs13p Mex 1y Oera- 1 ramma-QyHKIUSIMH Dilepa.
. JInnelinble MHTErpaIbHbIE ypaBHEHU PpearonbmMa BTOPOro poja.
10. JIuneiinbple uHTErpasIbHBIE YpaBHEHUs PpenroapMa NepBoro poja.
11. Anprepnarusa ®@pearomipma.
12. laterpanpHble ypaBHeHUs Ppearoiabma ¢ BEIPOXKIECHHBIM SJIPOM.
13. XapakTepucTHyeckue 4uCiIa U COOCTBEHHbIE (YHKIMHM HMHTETPAbHOIO YpaBHEHHS
®penarosbma.
14. Metpuueckue nmpocrpancTsa. [IpuMepsl METpHUUECKUX POCTPAHCTB.
15. CxonuMocTh B METpUYECKUX MpOcTpaHCTBaX. DyHIaMEeHTalIbHAS MOCIEI0BATENbHOCTD.
ITonmHOTa METPUYECKUX IPOCTPAHCTB.
16. IlpuHIUN CKUMaKOIIUX OTOOPAaYKEHUI U €ro MPUMEHEHUS.
17. Nuarerpan Jlebera u ero cBoiicTaa.
18. KommyTtaTuBHOCTH CBEpTKHU. TeopeMa 0 HempepbIBHOCTU CBEPTKH.
19. UnTerpanbHble HepaBeHcTBA UeObleBa i CBEPTOK.
20. CBoiicTBa HEOTPULATEIBHBIX PELICHUI HHTETPAIBHOTO YPaBHEHHUS THIIA
CBEPTKHU C HEYOBIBAIOIIUM SIIPOM M CTETIEHHOW HEIMHEHHOCTHIO.
21. AnpuopHble OLIEHKH peLIeHUs] HETMHEHHOTO YpaBHEHUS TUIIA CBEPTKH.
22. lHBapHaHTHOCTH KJlacca P, OTHOCUTENBHO HEITMHEWHOTO ONEpaTopa CBEPTKHU.
23. MeTpuueckoe MpoCTpaHCTBO Py, M €ro nojgHoTa.
24. Jlemma OKpacUHCKH O siApE.
25. Teopema cyIecTBOBaHUS M €AMHCTBEHHOCTHU PELIEHUS JIUIsl YpaBHEHMSI TUIIA
CBEPTKH CO CTEIIEHHON HEIIMHEWHOCTHIO.
26. PemeHne MHTErpAIbHBIX YPaBHEHHUs THIIA CBEPTKHU CO CTEIIEHHO HEJMHENHOCTHIO.

W N

Nelio <BEN Be) NNV, I SN



2.2. 3ajaHus K 3a4eTy
HpaKTI/lquKl/Ie 3aJaHUusA

3ananue 1.

1. SIBnserca nmu pynkuus Y = sin X pellieHHeM UHTETPaIbHBIX YpaBHEHMI BombTeppa:
1.1. _[y(t)dt =1-CoSX , 12. y(x) =1+IXY(t)dt :
0 0

2. YKa3arh THIT HHTETPAJbHBIX YPaBHCHHA:

yoo:1+jewmt jwaxn=1-x
2.1. 0 . 22,0

3. llpumenuB meton auddepeHINPOBaHHS, HAUTH PELICHNUE YPaBHEHUN:
X X
3.1 J'e"xy(t)dt =1, 32, y(x)=¢€"+ je“y(t)dt :
0 0

4. CocTaBUTh UHTETrpANIbHbIE YpaBHEHUS, SKBUBaJIEHTHBIE 3a1a4aM Komu: .
41. y"+y=cosx, Yy(0)=y'(0)=0, 42. y"+y=cosx, y(0)=0,y(0)=-1.
5. IIpuMEHUB CTENEHHOU psif, HAUTH TPH WiICHA PA3JIOKECHUS PELICHUS] YPABHECHUN: .

41, y(=x-[y@dt , 4.2. y(x):%—jy(t)dt .

6. I[lpuMeHuB pAa/ MO CTENEHAM apaMeTpa, HAUTH TPH YIeHa Pa3JIOKEHUs YpaBHEHUS

ﬂ@=1—f@—ﬂﬂﬂa
0

7. Haiitu TpeThe uTepupoBanHoe sapo st sapa K (x,s) = 1.
8. Haiitu Tpu ciaraeMbIxX pasiioKeHus B psijl pe3oabBeHThl siapa K (x, s) = 1.

9. 3ammcarh pelIeHne ypaBHEHHsI, ECIIM PE30JILBEHTA Spa U3BECTHA
X
y() = A f K (x, 0y(©)dt = £(x).
0

10. Haiitu TpeTbe npuOiImKeHre K peleHHI0, TIPUMEHUB METO/] ITOCIIEI0BATEILHBIX MTPHOIMKEHUH
JUIsl YPABHEHHUS

X

y(x) = 2x% — f xy(t)dt.
0

3aganmue 2.

1. SIBnsiercst i pyHKuMs Y =1— X pemieHueM HHTerpalbHbIX ypaBHeHHi Dpearonbma:

1.1. .l[y(t)dtzl—x , 1.2. y(x)=1—2j.xy(t)dt :



2. YKa3arh THII HHTETPAJIbHBIX YPaBHEHUM:

b b
y(x) =1+ j e’Oqt j ty(t)dt =1— x
2.1. a . 22,8

3. [IlpuMeHUB MeTO.T BBIPOXKICHHBIX SJIEp, HAUTH pellicHUe ypaBHEHUI:
1 1
3.1 [ey()dt=1, 32. y(x)=¢"+[ey(t)dt .
0 0

4. IlpumMeHHB CTENIEHHOH P, HAWTH TPH WICHA Pa3NIOKEHUS PEICHNs yPaBHEHHIA: .

2

41, y(=x-[y@dt , 4.2. y(x):%—jy(t)dt .

5. IIpuMeHUB CTENEHHOU P, HAUTH TPU WiICHA PA3JIOKECHUS PELICHUS] YPABHEHUM: .

2

41, y(=x-[y@dt , 4.2. y(x):%—jy(t)dt .

6. IlpuMeHuB pAa MO CTENEHsIM NapaMeTpa, HAWTH TP YICHA Pa3JIoKEHUs YpaBHEHUS

1
ya) =1- f (x - Oy()dt.
0

7. Haiitu Tpethe urepupoBanHoe siapo s supa K (x, s) = 1.
8. Haiitu Tpu ciaraeMbIX pasiiodKeHus B psijl pe3oiabBeHThl siapa K (x, s) = 1.

9. 3anucaTh pelieHrne ypaBHeHHs, €ClId Pe30JIbBEHTa AApa NU3BECTHA

() = 2 f K(x, 0)y(@®)de = f(x).

10. Haiitu TpeTbe npubImKeHne K peleHHio, IPUMEHNB METOI TIOCJIEA0BATEIbHBIX MPHOIKECHNUI
JUISl ypaBHEHUS

1

y(x) = 2x?% — fxy(t)dt.

0

KonTpoabnas padora Ne2

3aganmue 3.

3.1. Pemuth ypaBHEHUs, MPUMEHHUB MeTo 1 T hepeHIIMpOBaHNUS:

y(x) = j (x —t)y(t)dt + x y(x) = j'cos(x —t)y(t)dt—e™*
a). 0 X 0). 0 X
f 2t+l 7 Yot
B). 0 ( .

3.2. llpuMeHUB MeETOA TIOCIIEAOBATEIbHBIX MPUOMKEHUH, HAlTH NpUONMKEHHOE pelleHne
WHTErpaIbHBIX ypaBHeHUH Ha oTpeske [0,1] ¢ Tounoctrio o a = 0,001:



V(=3 - [yt y(x) =25 - [ xy(t)c
a). 0 ; 0). 0 :

Y v(X) = Xg - :[v(t)dt

3.3. PemuTh ypaBHEHUS!, IPUMEHHB PSJI 110 CTETICHSM TapaMeTpa:

y() =x— [ (x-t)y(t)dt y() = x+ A xy(t)dt
a). 0 ; 0). 0 :

y() =1- [ (x=t)y(t)dt
B). 0 .

3.4. BeIuMCIMB UTEPUPOBAHHBIC SIIPA U PE30JIHBEHTY, PEIINTh YPAaBHCHUS:

1 1
y0) = 2x+= [ xty(Dat Y0 =€+ =S X [yt
6 27 _ 2 2 .
a). ; 0). 0 ;

1
y(X) :2x—7r+4.|.sin2 x-y(t)dt
0

B).
3.5. Pemuth ypaBHEHUS, HCIIONB3YS METO BEIPOXKIECHHBIX SIEP:
nl4 X
y(x) =4 j tgt - y(t)dt = ctgx y(x) -4 j cos(qInt)y(t)dt =1
a)_ —l4 : 6). 0 ,

y(x)—lj|ﬂ—t|sin X-y(t)dt = x
B). 0

3.6. Pemmth WHTErpanbHbBIE ypaBHEHHUS, BOCIONB30BABIINCH TeopemaMu Dpenronbma B JIBYX
ciydasix 1) ecnm A He SBISETCS XapakTEPUCTUUECKUM 4YHCIOM sipa; 2) eciu A sBiaseTcs
XapaKTePUCTHYECKUM YUCIIOM:

) j cos® x- y(t)dt =1 y(x) -4 j xe'y(t)dt = x
a). 0 : 0). 0 ;

X

y()—A[] 7 =x]-y(t)dt = X
B). 0 :
3.7. OmpenenuTh COOCTBEHHBIE 3HAYEHHs M COOCTBEHHbIE (YHKIMM YpaBHEHHH METOIOM
BBIPOX/ICHHBIX SIACP:

wl4 X
y(x) -2 j tgt-y(t)dt=ctgx  y(x)-A j cos(qInt)y(t)dt =1

a). -zl4 ;6)- 0 ,



y(x)— 4[|z —t]sin x- y(t)dt = x
B). 0

3.8. Ilo meroxmy Kemnmora ompenenuTs COOCTBEHHbIE 3HAu€HHs M COOCTBEHHbIE (DYHKIUHU
YPaBHEHUI:

1
y(X) =X+ 4I Xt2y(t)dt
a). 0 : 6).

3aganme 4.

5 1%
X) = — X+ = | xty(t)dt
V)= 2! Yt

y(x) = ;tj xty(t)dt
; B). 0 :

4.1. Ilycrs A, B GL(X,Y), a, € C. Jlokasars, 4to (@-A+p-B) =a- 4 +pB-B"
4.2.Tlycts A,B € L(X, X). Jloxasats, uto (4-B) =B"- 4",

4.3. Ilycts A eL(X Y ) ¥ HempephIBHO 00paTuM. J[oka3aTh, 4To A" HempepblBHO 0OpaTHM U
()" =(a).

4.4. Haiitn conpsbkeHHbIi k onepatopy A: L, (0, 1) L, (O, 1), eciu

a) ; 6) Ax(r)=1 x(l‘), B) 0 ’
x(t), t<A
P x(t):{ a
r). ' 0, >4 . . Ax(t)=x(t )
4.5. Haiitu conpsuxenHblif k onepatopy A : A, — A, eciu
2). Ax= (0,x1,x2,K); 0). Ax = (alx],azxz,K), a, €R;
B). Ax = (0,0,alxl,azxz,K), a, €C; r). Ax = (xz,x3,K).

4.6. Haiitu conpspkeHHSIH K oniepatopy A: A, — A, , ecin

Ax= (94021(@0,)61,0,KJ; neN
6). n—1

). Ax = (xl,xz,K , X, ,0,0,K); ’
B). A'x = (an'xn > an+1x11+1’K )’ ai € C’ ne N
3aganme 5.

. -1 -1
5.1.Tlycts A: X — X - nmuneiinsiii oneparop u oneparop A cymectsyer. [lokaszars, uto A u A
MMEIOT OJIHH M T€ e COOCTBEHHBIE BEKTOPBI.

2 o
52.Ilycte A€ L(X , X ) u onepatop A° umeet coOCTBeHHBIN BeKTOp. [lokas3ats, utou 4 uMeer
COOCTBEHHBIH BEKTOP.

5.3. B BelmiecTBEHHOM IMHEHHOM MPOCTPAHCTBE C[— T, 77] HalTH COOCTBEHHBIE 3HAYCHHUS U
CcOOCTBEHHBIE BEKTOPBI OTIepaTopa:



a). Ax(t) = x(— t) ;  0). A4 x(t) = ]z-cos (s + t)x(s)ds :

54.Tycts A€ L(X , X ) Mosxer i 6bITH Omeparop R (A) KOMITAKTHBIM ?

5.5. Ilycte A - omeparop YMHOXXCHHS Ha HENPEPHIBHYIO BEIIECTBEHHYIO (DYHKIIHIO a(t) B

npocTpaHcTse L, (0, 1). Haittn O'(A).

5.6. B mpocrpaHcTBe C[0,272'] pPaccMOTPHM  OmepaTop Ax(t)ze”x(t). lokaszats, dTO
o(d)={reC |2=1}.

5.7. B mpoctparctee C[0, 1] pacemorpum omepatop Ax(¢)= x(0)+17- x(¢). Haittu o(A4), p(A4),
R,(4).

t

5.8. B mpocrpanctee C [0, 1] paccmotpuM omepatop A x(t ) = Ix(f)d 7 . Haiitu O'(A), R, (A)
0

M3MeHHTCS T OTBET, €Cli A paccMaTpUBaTh Kak onepaTop B L, (O, 1)?

5.9. Paccmotpum omeparop A: A, > A,, Ax= (x,,x;,K ). Haiirn G(A).

5.10. Paccmorpum omepatop A: A, —>A,, Ax=(A4x,4x,,K),rne 4, €C n=12,3K u
sup|4,| < oo . Haiiru a(4).
i)

5.11. lokasars, uto onepatop A: A, > A,, Ax= (O, X,

> ,%,Kj KOMITaKTE€H M HAWTH O'(A).

1

5.12. Jloka3zarp, uro omeparop A:L, (— 1, 1) - L, (— 1 l), Ax(s) = Isztx(t)dt KOMITAaKTeH |
-1

HANTH €TO CIEKT.

1
5.13. [lokasars, 4ro omeparop A:L, (O, l) —>L, (O, 1), Ax(s) = .[St(l - St)x(t)dt , KOMIIaKTeH H
0

HalTH ero CIICKTP.

5.14. HOKaSaTL, 4TO coOcmeeHHble BEKMOPbl CAMOCORPAINICEHHO20 onepamopa, COOTBECTCTBYIOIINC
Ppa3INYHbIM COOCTBEHHBIM 3HAYCHUAM, OPHIOCOHAIbHBbL.

5.15. [lokasatb, 4TO Omeparop AEL(X , X ) U ero pesosibBeHTa R (A) MePECTaAHOBOYHBI, T.C.

A-R,(A)=R,(4)-A.

5.16. J[lokasatp, uro eciu A, U E p(A), TO CIpaBeUIUBO paBeHCTBO I'miandepra:
R,(4)=R,(4)= (2~ p)-R,(4)-R,(4)= (2~ p)- R, (4)- R, (4).

2.3. CtpykTypa 0u1eTa K 3a4eTy (IpUMepHasn):

Teopemuueckuti eonpoc: lIlpuzHak [lupuxie CXOIUMOCTH HECOOCTBEHHOTO HHTErpaga Iio
napameTpy

+00 4, Sinx
Ipakxmuueckoe 3a0anue. ViccnenoBarb HHTErpall Ha CXOAUMOCTh fo e —dx



3. Kputepun u mkaja oleHUBaHWS NHCbMEHHOI0 OTBeTa O00y4yawuierocss Ha

9K3aMCHE:

MakcuMaJIbHOE KOJIMYeCTBO 0a/1710B Ha YK3aMeHe — 30, U3 HUX:
1. OTBer Ha nepBbIi BOIIPOC, cofiepxKamuiics B ounere — 15 6amos.
2. OTBeT Ha BTOPOH BOIPOC, CoJIep KaIuiics B omiere — 15 6aos.

Tabauya 11
Ne XapakTepuCTHKA 0TBeTa HA MePBBIil BONPOC BaJibl
n/n
1. [TonHbIN pa3BepHYTHIN OTBET, MPOCIEKUBACTCS CUCTEMATUYHOCTh 3HAHWM, npusnekaercs | 13-15
JIOTIONIHUTENBHBIA ~ MaTepuall, [MOJKpEIJICHHEe  MaTepuana IpUMepaMH,  aKTHUBHO
HCTIOJIb3YIOTCS OCHOBHBIE MOHSTHS H3y4aeMOro pasJiena.
2. Henocratouno cucteMaTU3MpOBAHHOE M3JIOKEHHE MaTrepuala, JOMyLIeHbl HeToyHocTH, | 10-12
MIPUMEPBI IPUBOJIATCS C TPYJIOM.
3 OTCcyTcTBUE JIOTUKH HW3JIOKEHHUs MaTepuaina, HEBO3MOXKHOCTb MpPHUBEACHUsS NpUMepoB, | 7-9
JIOTTYIIIEHBI TPYObIe OINOKH.
4, Martepwuai H3TI0KeH Ha TIOJIOBUHY, 00IIHe (ppa3bl, OTCYTCTBUE JIOTHKHU OTBETA.. 6 U MeHee
Pacuer uTOroBoOil peiiTHHIOBOM OLIEHKH
Tabauya 12

Jo 50 6annoB BKIFOYUTEIHHO

«HCYOOBJICTBOPUTCIBHO)

Ot 51 o 70 6amoB

«YOOBJIETBOPUTEIILHO»

Ot 71 o 85 6auioB

«XOpOoUIO»

Ot 86 o 100 6autoB

«OTJIMYHO)

4. YpoBHHu cOPMHPOBAHHOCTH KOMIETEHIHI MO0 UTOraM OCBOEHMS TUCIHUILIUHBI

(MonyJis)
Tabnuya 13
HNnpukatopsl YpoBHH c(hOPMHPOBAHHOCTH KOMIIETEeHM I
AOCTHIKEHHS  |«OTJIHYIHO» «XOpOLIO» «YHAOBJICTBOPHTEJIbHO» |«HEYI0BJICTBOPHTEIbH
KOMIIETeHIIUH o»
MAK)
86-100 71-85 51-70 Memnee 51
«324TCHO» «He 3a4TeHO»
K00 u naumenosanue gpopmupyemoit Komnemenyuu
OIIK-8 3HaerT: 3HaerT: 3HaerT: 3HaerT:
— CBOIicTBa — CBOICTBAa MOHOTOHHBIX |— CBOMCTBa — CBONCTBa
MOHOTOHHBIX (hyHKIHIA; MOHOTOHHBIX (DYHKIIHMIT; | MOHOTOHHBIX (DyHKIIHIA;
GbyHKIMI; — CBOICTBA UHTEIPajoB, |— CBOWCTBA UHTErPAJIOB, | — CBOMCTBA MHTEIPAJIOB,
— CBOMCTBa 3aBHUCAIINX OT 3aBHUCAIINX OT 3aBUCAIINX OT
HHTETPaoB, nmapameTpa, napameTpa; mapameTpa;
3aBHUCAIINX OT — MPU3HAKW PABHOMEPHOH | — IPU3HAKU — MPU3HAKU
napameTpa; CXOJMMOCTH PaBHOMEpPHOM paBHOMEPHOU
- NIPU3HAKHY | HECOOCTBEHHBIX CXOJAUMOCTH CXOAUMOCTH
paBHOMEPHOI MHTETPaJIoB O MapaMeTp | HECOOCTBEHHBIX HEcOOCTBEHHBIX
CXOJIUMOCTH (IpaBUJIBHO  BBITIOJIHEHBI | HHTETPAJIOB 110 UHTErpajoB 10
HECOOCTBEHHBIX 6onee 80% 3amanmii u|mapamerpy napameTpy
0,
e paTon mo | Goree o 0% (npaBHIBHO (TpaBUIIBHO BBITIOJIHEHBI
napameTpy CaMOCTOSITENBHOM o p
BBINIOJIHEHBI Oomee 60% 60% =
(TpaBWILHO paboTe)y . MEHEE OUYo 3a/1aHni
3aJaHAN ¥ IMEIOTCS o
BBIITOJIHEHBI  3aIaHUA CaMOCTOATE/IPHON
BEPHO BBHIIIOJTHEHHBIE a6oTh)
oonee 90% wu Gonee p

75% caMOCTOSATENBHON

3aJaHus
CaMOCTOSITCIILHOM




paboTsI) paboThI)
Ywmeer: Ywmeer: Ywmeer: He ymeer:
- BBIYMCIIATE | — BBIYHCIIATE | — BBIYHCIIATE | — BBIYHCIISATE
CcOOCTBEHHEBIE COOCTBEHHBIC HHTETPAJIBI, | COOCTBEHHBIE COOCTBEHHBIE
HUHTETPAbI, 3aBHCAIINE OT MapaMeTpa | MHTETPaNbl, 3aBUCAIINEC | HHTCTPAJbI, 3aBHCSIINC
3aBUCSAIIHE OT | — BEIYHUCIIATH 0T mapameTpa OT mapamerpa
napamerpa HECOOCTBEHHEIE (mpaBUIEHO — BBIYMCIIATD
— BBEIYHCIATH WHTETPaIbl, 3aBUCAIINE | BBIMOIHEHBI Ooniee 60% | HecOOCTBEHHBIE
HECOOCTBEHHEIE 0T mapamerpa 3aaHUid ¥ HMMEIOTCS | HHTCTPAJIbl, 3aBUCSIITHC
HUHTETPAbI, (TIpaBWIILHO BBHIMOJIHEHBI | BEPHO  BBIMIOJHCHHBIC | OT MapaMeTpa
3aBHCSIINAE OT oonee 80% 3amanuii U 3aJIaHus (IpaBIIIFHO BBHITTOJTHEHEI
mapameTpa. 6osee 50% CaMOCTOSITENIbHOI meree 60% 3amannit
(mpaBMIIBHO CaMOCTOSTENEHON paboThI) CaMOCTOSTENIEHON
BEITIOJTHEHBI 331aHUS | pabOTHI) paboTsr)
6o1ee 90% u Oonee
75% caMOCTOSATEIILHOM
paboThl)
Bnangeer Bnaneer Bnaneer He Bnageer
- MaTeMaTHIECKUM | — MaTeMaTHYECKHUM | — MaTeMaTHYECKUM | — MaTeMaTHYECKUM
anmaparoM; anmaparom; anrmaparom; anmapaTom
— METOAaMHU — METOJaMHU - MeTo1aMH | (IPABHJIBHO BBITOJHCHBI
MaTEMaTHYECKOTO MaTeMaTHYECKOTO MaTeMaTHIECKOTO MmeHee 60%  3amaHuit
aHaJIn3a aHaJIM3a aHajan3a CaMOCTOSITEILHON
(mpaBMIIEHO (TIpaBMIIEHO BBITIOTHEHE! | (MPABIJIHPHO BBITIONHEHHI | PAOOTHI);
BBINIOJIHEHEI 3aaHus  |0oitee 80% 3amaHuii u ooiee 60% 3amaHuii ¥ |— MeTOmAMU
6onee 90% u Goiee 6onee 50% HIMEIOTCS BEPHO | MATEMaTHYECKOTO
75% camMOCTOSTEIIBEHOM |CaMOCTOATEILHOM BBIIIOJIHEHHBIC — 3aJIaHUS | aHAJIM3a
paboTs) paboTh) CaMOCTOSITETILHOM

paboThl)

T1K-1. 3Haer: 3Haer: 3Haer: He 3naert:

— OCHOBHEIE METOJLI | — OCHOBHBIE METOIbI — OCHOBHEIE METOJIBI — OCHOBHEIE METO/IBI
HUHTETPUPOBAHUS HHTETPUPOBAHHUS UHTETPUPOBAHHUS HHTETPUPOBAHUS
HHTETPAJIOB, HHTETPAJIOB, 3aBUCAIINX | HHTETPAJIOB, HHTErPaJoB, 3aBUCSIIHX
3aBHUCSIIHAX OT OT mapameTpa 3aBHUCSIIHX OT 0T mapamerpa
mapameTpa (TIpaBMIIEHO BHITIOJHEHBI | TApaMeTpa (IpaBIIIFHO BBHITTOTHEHEI
(mpaBMIIEHO oonee 80% 3ananuii U (mpaBUIEHO meHee 60% 3agannii
BBIIOJIHEHEI 3a1aHust | 6oiree 50% BBINOJIHEHBI 00Jiee 60% | caMOCTOATENBHOM
6oistee 90% u Gosee CaMOCTOSITEIbHOH 3aJIaHUH U IMEFOTCS paboThI)
75% caMocCTOATENBHOM | pabOTHI) BEPHO BBINIOJHEHHbBIE
paboTsI) 3a/1aHus

CaMOCTOSITEIIbHOM

paboThI)
YmMmeer: Ymeer: YmMmeer: He ymeer:
— MCCIIEN0BATh — UCCIEN0BATh — MCCIEN0BATh — UCCIEN0BATh
HECOOCTBEHHEIE HECOOCTBEHHbBIE HEeCOOCTBEHHbBIE HECOOCTBEHHBIE
HHTETPAEI, WHTETPANIb], 3aBUCSIINE | MHTETPAIIBL, 3aBUCSINNE | HHTETPAJIbI, 3aBHCSAIINE

3aBUCAIINE OT

OT Tmapamerpa, Ha

OT NapaMeTpa, Ha

OT mapaMeTpa, Ha

mapameTpa, Ha CXOJHMMOCTD CXOJIUMOCTD CXOJIMMOCTh
CXOIMMOCTD (TIpaBMITEHO BHITIOHEHH! | (TIPABIIIBHO (IpaBIIIFHO BBHITTOJTHEHEI
(mpaBMIIEHO oonee 80% 3ananuii U BBINOJIHEHEI O0Jiee 60% | menee 60% 3amanuii
BBIIOJIHEHEI 3aaHust | 6oiree 50% 3aJIaHUH U IMEFOTCS CaMOCTOSITEILHOH
6omee 90% u Homee CaMOCTOSTENFHON BEPHO BBHIIIOJTHEHHBIE paboTsr)
75% caMoCTOsATENBEHOI | pabOTHI) 3a/1aHus
paboTh) CaMOCTOSITENILHOM

paboThI)
Bnagneer: Bnaneer: Bnaneer: He Bimaneer:
HaBBIKAMH HaBBIKAMU HaBBIKAMH HaBBIKAMU
HCTIOIb30BaHUS HCIIOJIb30BAHUS HCIOJIb30BaHUS HCIOJIE30BAHUS

YTBEPKIEHUI METOI0B
Kypca IpH peneHu
3aj7a4 B paMKax
HanpasJIeHUs

YTBEPKIACHUI METO/I0B
Kypca IpH peIieHIH
3a7a4d B paMKax
HaIpaBJICHUS

YTBEPKICHUI METO0B
Kypca NpH pereHnu
3aj7a4 B paMKax
HarpasJIeHUs

YTBEPKIACHUI METO/10B
Kypca Ipu pelieHnu
3a7a4d B paMKax
HaTpaBJICHUS




MOJITOTOBKH U TSI
peaM3any OCHOBHOM
0011e00pa30BaTEIBLHO
1 IPOrpaMMbL
OCHOBHOT'O 001I1Eero
00pa3oBaHus
(mpaBMIIBHO
BEITIOJTHEHBI 33/TaHUL
6omee 90% u Homee
75% caMOCTOSITeTbHOM
paboTeI)

MOJTOTOBKHY | JIJIS
peanu3aiuu OCHOBHOM
00111e00pa30BaTEIILHOM
MPOTrPaMMbI OCHOBHOT'O
o01Iero oopa3oBaHus
(paBUIIBHO BBIMIOTHEHBI
oonee 80% 3amanuii U
6oxee 50%
CaMOCTOSITEIHHOM
paboTser)

MOJITOTOBKH U JUISt
peanu3anuu OCHOBHON
001eo0pa3oBaTebHON
MPOrpaMMBbI OCHOBHOTO
o0rrero oopazoBaHus
(mpaBuIBHO
BEITIONTHEHBI Ooree 60%
3alaHui ¥ UIMEIOTCS
BEPHO BBHIIIOJTHCHHBIC
3aaHus
CaMOCTOSITENIBHOM
paboThl)

MOJrOTOBKH H JIJIst
peau3ayu OCHOBHOM
0011e00pa30BaTeILHOM
MPOrpaMMbI OCHOBHOT'O
o01miero obpasoBaHus
(PaBUIIBHO BBITIOTHEHBI
MeHee 60% 3amaHmit
CaMOCTOSITEILHON
paboTser)




Ipuio:xkenne 2

JUCT PETUCTPAIIMUA UBMEHEHU
PABOYEH ITPOI'PAMMBI JUCIUIIJIAHBI / MOJTYJIS
JonoHUTeIbHbIE IJ1aBbl MATEMATHYECKOI0 AaHAJIN3A
(HaI/IMeHOBaHI/Ie JUCIIATUTHHBL / MOJYJIS)
Hampasnenue noarotropku  44.04.01 Ilenaroruveckoe oOpa3zoBaHue
[Tpoduns _ «MaremaTuieckoe oOpa3oBaHme
(rom Habopa 2022 , bopma oOydeHust _ ouHas, 3a04Has )
Ha20_ /20 yu4eOHbIii roj

B pabouyto mporpaMMy TUCHIUTUIHHBI / MOYJISl BHOCSITCS CIICIYIOIINE N3MCHECHHUS

Ne Pazgen padoueii Kpartkas xapakTepucTHKa BHOCHMBIX OcHoBanmue 15

/ NporpaMmsbl (ILyHKT) HU3MEHeHUt BHECEHHUs U3MEHeHU il
n/n




