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COAEPXKXAHUE

1. Lenu ¥ 3a1a91 OCBOCHUS JICTIATIIIIHBL .....vuvveeetteenateeesaieeesiaeesauteeesuseeesaseeesaseeesasseeensneeensneeens 3
2. Mecto quctuurimuHbl B CTPYKTYPE OITOIT BO ..oooiiiiiiiiiiiiiiiieeeeeeeeeeeeee e 3
3. TpeGoBaHHs K pe3yIbTaTaM OCBOCHUS COACPIKAHMS TUCTIHIIIIHHBL. ....cccuvveeeireerereeenireesnaneeenanes 3
4. ConepxaHue U CTPYKTYPA TACHUTUTAHBL (MOJIYIISI) cuuvevvvvrieeeeeesannnnnieneeeeeeeesssnnnnnneneeeeesessnnnnnnns 4

5. O11leHOYHBIE MaTEepUaTIbl ISl TEKYILET0 U PyOEKHOTO KOHTPOJISI YCIIEBAEMOCTH U
TIPOMEKYTOUHOM ATTECTALIHM «...vvvvvveeeeeeessannnnreteeeeesssssnnnsssseeeesssssnnnnsssseeeeessssssnnnssssseeeeessssnnnnnnns 9

6. Metoanueckue MaTepHalibl, OMPEICIISIFONTNE TTPOLIETyPhl OIICHUBAHUS 3HAHUN, YMEHUH,

HAaBBIKOB M (HJTH) OTIBITA JAESITEITBHOCTH ...uveeevvvreeeeeessesanueseeeeeeeesesssannsssreeeeesssssnnsnsssneeeessesnnnnnns 29
7. YueOHO-METOUIECKOE O0CCTICUECHUE TUCTIUTITHHBI «...eeeeeeeessnenerrreeeeeeeeesnnnnenrereeeessesssnnssseeees 32
8. MarepuaibHO-TEXHUYECKOE 00ECTICUCHUE JTUCIIUTITITHBL «....vvevvvveeeeeeeeeeninerneeeeeeeseesnsnnnnnneeeens 45
R 07 (o 7 eIV (815 (5350707 0 01 (018 (00105 1533 1717 ) U PP UUPP PP 47



1. Ieiu 1 321241 OCBOEHUS THCIMILJIMHBI
Lens ocBOEHUS AUCIHUILTAHBI:
- U3yYCHHE OCHOB TEOPUU U AHATUTHUYECKHMX METOJOB pEHICHUS OOBIKHOBEHHBIX
mudepeHInaTbHBIX YPaBHEHU;
- ¢pyHIaMeHTaNbHas MOATOTOBKA B 00NacTu auhepeHIHabHBIX YPaBHEHHIH;

- popMHpOBaHUE MATEMATUIECKON KYAbTYpPhI OyIyIIeTo CIeHaNCTa;

OBJIQJICHUE COBPEMEHHBIM anmnapaToM OOBIKHOBEHHBIX MU(QPEepeHIHATBHBIX YpaBHCHUN B
peuIeHny 3a/1a4 ¥ MX IPUMEHEHNUH B IPAKTUYECKON EATEIbHOCTH.

3aI[aLH/I OCBOCHHUA NUCHUIIIIUHBI:

chopMUpOBaTh 3HAHUS O METOAAX AU(PPEepeHINaTbHBIX YPAaBHEHUH ;

M3Y4YUTh OCHOBHBIE YTBEPKJIEHUS U TeopeMbl Tu(epeHIaIbHBIX YPABHEHHH ;

YCBOUTH CIOCOOBI MCMOIB30BaHUS METOJOB UG (epeHIINaTbHBIX YPaBHEHUN MpPHU pEeLIeHUU

IMPUKJIAAHBIX 3a1a4.

2. Mecrto qucuuniauHsl B crpykrype OIIOII BO

Hucuunnuna «uddepennuanbupie ypaBHEHUS» OTHOCUTCS K 00S3aTelIbHOM YacTH
bioka 1 mo nampasnenuto noarotopku 01.03.02 — Ilpuknagnas maremMatuka U MH(POpMaTHKa
npoduiib «MaTemMaTHuecKoe MOJICTUPOBAHUE U BHIYMCIUTEIbHAS MaTEMaTHKa».

Jucuunnuna «/luddepennnanbabie ypaBHEHU» H3JaraerTcs Ha 0a3ze MaTeMaTHU4ecKOro
aHayn3a, anredpel, TeOpuH (QYHKIMI KOMILJIEKCHOTO MepeMeHHOoro. [loiryyaemblie 3HaHUA JexaT
B OCHOBE MaTeMaTU4YeCKOTro oOpa3oBaHMs, HEOOXOIMMBI IJisi MOHHUMAHHUS M OCBOCHHS pila
MAaT€MAaTHYECKUX HAYK U UX IPHIIOKEHUH.

[Tomyuaemble 3HaHUA JieKaT B OCHOBE MaTeMaTHUYECKOro 00pa3oBaHUs, HEOOXOAUMBI
JUIsl IOHMMAaHUS U OCBOCHMS pAJIa MAaTEMATUUECKUX HAYK U UX MPUIIOKEHUMN.

Ha 3Hanusax, yMeHHMSX U HaBBIKaX, NPUOOPETEHHBIX B XOJI€ H3y4eHHUS Kypca
«Iuddepenunansupie ypaBHEHUS» O0a3UPYIOTCA TaKue JUCHUILUIMHBI Kak «YpaBHEHUSA C
YaCTHBIMU TPOU3BOJHBIMUY, «YPaBHEHHs] MareMaTudyeckoi (pusukn», «HucCIeHHbIE METOAbI».
[TonyuenHsie 3HaHHUS BOCTPEOOBaHBI B MATEMAaTUYECKOM MOJEIMPOBAHHUM, TPU BBHIMOIHEHUU

KYPCOBBIX U BBIITYCKHBIX KBTM(PUKALMOHHBIX PAOOT.

3. TpeGoBaHusi K pe3yJIbTATaM OCBOCHHS COJCP/KAHUS TUCHHUIINHBI
IIponecc n3ydeHus: TUCHMILIMHBI HAIIpaBiIeH Ha (GOPMUPOBAHUE HIIEMEHTOB CIIETYIOIINX
koMmrieteHIMil B cooTBercTBUM ¢ ®I'OC BO u OIIOII BO no naHHOMYy HamnpaBiE€HUIO
MIOATOTOBKH:

obuenpogheccuonanvruvix (OIIK):



OIIK-1 - Cnocoben mpuMmeHsTh (hyHAAMEHTAJIbHBIE 3HAHUS, MOJYYEHHBIE B OOJIACTH
MaTeMaTU4YeCKUX W (WMJIM) ECTeCTBEHHBIX HAyK, M HCIOJb30BaTh UX B MPO(ecCHOHATbHON
JEATeIbHOCTH.

B pesynbraTe 0CBOCHUS AUCIUILIMHBI CTYICHT JTOJDKEH:

3HATh TEOPETHMYECKHE OCHOBBI METOJOB HMHTErpupoBaHusA AuddepeHnnanbHbIX
YpaBHEHHI U CHCTEM, KaUe€CTBEHHYIO TEOPHIO MU PepeHIINATbHBIX YPAaBHEHHUH.

YMerb: pemath OCHOBHBIC, MOJICNIbHBIE YpaBHEHHS, Kypca OOBIKHOBEHHBIX
muddepeHnnanTbHbIX YpaBHEHU; HaXOJUTh pelienue CUCTEM O0OBIKHOBEHHBIX
T epeHnnanbHbIX YpaBHEHHI.

Baagerb: Metomamm udQepeHnranbHBIX ypaBHEHWH W HaBBIKAMU PUIIOKEHUS

i depeHInanbHbIX YpaBHEHUH NPH pELIeHUH 3a]au MPUKIATHOTO XapaKTepa.

4. ConeprkaHue M CTPYKTYpa JUCUMILIMHBI (MOIYJIA)

Tabnuya 1. ConepxaHue TUCIUILTMHBI (MOIYIIS)

Ko
a . HaumenoBanue
Ne HaumenoBanue KOHTPOJIUPYeMOu
Coaep:xaHnue pasjaeia OLIEHOYHOT' 0
pasaeJia pasaeJia KOMIIeTEeHIM U
cpeacrsa

(WM ee yacTu)
1 2 3 4 5

[Mousrtue i depeHnnanbHOro

YpaBHCHHUS. OOBIKHOBEHHBIE OIIK-1

1 Ocnoenvie nonamusa | nuddepeHunansiple  ypaBHEHUS. I3,KP, T
meopuu Ilopsimox  ypaBHEHUs, peIlCHUE,
ougppepenyuansvnpix | UHTErpa, odIiee pereHne, oo
ypasnenuil UHTETpaJl. Teopema
CYILECTBOBAHUS M €JUHCTBEHHOCTH
pemenns  3amaun  Komm  ms
ypaBHEHHS, Ppa3perIeHHOro
OTHOCHUTEIBHO TIPOU3BOJHOM.
I'eomerpuueckoe  HCTONKOBAaHUE
ypaBHEHHMs TIEPBOr0 MOPSAAKA U €ro
pewenuid.  [lome  HampaBiieHUil.
M30KIuHBL IToctpoenue
I QepeHnInanbHOr0  YpaBHEHUS
3aJIJaHHOTO CEMENHCTBA KPUBBIX.

VYpaBHEHUsT ¢ pa3leleHHBIMU
MEPEMEHHBIMU.  YpaBHEHUS  C

2 Aughpepenyuanvuvie | pasaensOUMUCT IEPEMEHHBIMU. OIIK-1 A3, KP, T
nepeozo nopsaoka OnHOponHBIE ypaBHEHHUS.
VYpaBHeHUs, TpHBOIAIMECT K
OZHOPOIHBIM. YpaBHEHUS BHIA

V= ax+by+c,
a,x+b,y+c,
O06001IEHHO OTHOPOIHEIE

ypaBHeHUs1. JIuHEHbIE ypaBHEHUs
nmepBoro  mnopsaka.  JIuHelHsle

OJHOPOIHBIE YpaBHEHMSI.
JInneinbie HEOJHOPOIHBIE
ypaBHeHHs. Y paBHeHHe bepHymn.
YpaBHeHUs B TTOJHBIX



3

Jugppepenyuansvnoie
YPAaGHEeHUS GbICUIUX

nopsaokoe

Cucmembot
00bIKHOBEHHBIX

muddepeHnuarax. Wurerpu-
PpYyroLITHiA MHOXUTEITh.
JuddepeHnmanbapie  ypaBHECHUS
TIEpBOTO TIOpSIIKA, HE
paspelieHHbIe OTHOCHTEIIFHO
MIPOU3BOIHOM. YpaBHeHus
paspelaemMble OTHOCHTENBHO '

HEOJHO3HAYHO. Henomnnsie
ypaBHeHHs. YpaBHeHus Jlarpamxka
u Knepo. YpaBuenue Pukkatu.

OcHoBHbIE TTOHSITHSI "
ONpEeETCHUS. ITonmxkenue
Mopsi/iIka ypaBHEHUSA. Y PaBHEHUS

(n)

COoIepXalme TOJIBKOX WU Yy .

YpaBHeHws, HE  CoJepiKallue
HCKOMOM GbyHKIMH U ee
npon3BoAHbIX g0 mopsaka (k-1)
BKJIIOUUTENILHO.  YpaBHEHHUs, He

coJiepaKalue HE3aBUCUMOI'O
MIEPEMEHHOT 0. YpaBHeHus
OJIHOPOJHEIE, OTHOCHUTEJILHO

HEM3BECTHOW  (QyHKIMH U ee
MPOM3BOJAHBIX. Y PaBHEHHS, JieBas
9acTh KOTOPBIX SIBIISICTCA TOYHOM
MIPOU3BOAHOM. JIunelinvie
OTHOPOAHBIC TU(EpEHINATBHBIC
ypaBHEHHS n-ro mopsanaka. O6mue

HOHSTHS U olpeeNeHHs.
JIuneitnoe IIPOCTPAHCTBO.
WHuTerpupoBanue JIMHENHBIX

OIHOPOAHBIX  YPaBHEHMM  N-ToO
nopsaka. JIuHelHble OXHOpPOIHBIE
ypaBHEHHS c MTOCTOSTHHBIMU
KO3 PHUIIMEHTAMH. YpaBHeHus
Oiinepa. JluneitHble OTHOPOAHEIC
muddepeHnnanbHble ypaBHEHHsS 2-
ro TOpsAAKa C IPOU3BOJIBHBIMU

KO3 PHUIMEHTAMH. JluneliHble
HEOJHOPOAHBIE ypaBHEHHA N-TO
MopsiAKa. JIunelinble
HEOJHOPOAHBIE ypaBHEHUS N-TO
TopsiAKa c MIOCTOSTHHBIMH

kodpunreHTaMH W TIPaBOH
YacThl0  CHEIHMAJIbHOIO  BHJA.
Meron Bapuanuy TPOM3BOJIBHBIX
MTOCTOSIHHBIX. JInneinoe
omHOpomHOe  muddepeHnranbHoe
ypaBHeHHE 2-TO  TOpAgKa C
TIePEMEHHBIME KO3 PHUIIHECHTAMH.
CamocompsikeHHOE TUHEHHOEe
ypaBHeHue. Iloctpoenne o01mero
pelIeHus JINHEHHOTO OJHOPOIHOTO
ypaBHeHHS 2-TO TOpsSOKa ¢
TepeMeHHBIMI K03 uimeHTaMu
10 €ro W3BECTHOMY YacTHOMY
pemenuto.  KpaeBsle  3amaum.
Oynknus ['puna.

OcHOBHBIE TTOHATHSA u
onpezaeneHus. MeTo UCKITIOUCHUS
(cBeneHue CUCTEMBI
mddepeHInaTBHBIX YpaBHEHHH K

OIlIK-1

OIIK-1

113, KP, T

I3, KP, T



ougpghepenyuanvuvix | onHOMY ypaBHeHHI0). Haxoxnenue
ypasHeHuil WHTETPUPYEMBIX KOMOWHAIIHH.
Cummerpudeckas (popMa CHCTEMBI
middepeHIMaNBHBIX  ypaBHEHUH.

WnrerpupoBanne OZTHOP OJTHBIX

JIMHEHHBIX CHCTEM C TOCTOSHHBIMH

koappunmentamu. Meton Ditnepa.

Meronpt MHTETPUPOBAHUS

HEOHOPOJHBIX JIMHEHHBIX CHCTEM

C TIOCTOSIHHBIMH K02 uririeHTamu.

Meron Bapuanuy IMPOM3BOJIEHBIX

noCTOsIHHBIX  (Meton Jlarpamxka).

Meron HeOoIpeeNIeHHbIX

K03 pHLIMEeHTOB (METO/ Io00pa).

VYceroitunBocts 1o JIsmyHOBY.

OcHOBHBIE TTOHSI THS u

5 Teopus onpeaenenus. Ilpocreifiue THUIbI OIIK-1 A3, KP, T
ycmoiiuugocmu ToueK Tmokos. Merox QyHKIMK
JlsmyHoBa.  YcCTOHYMBOCTH  TIO
MIEpBOMY NPUOJIIKEHUIO.
VYceroitunBocTh pelLIeHni

muddepeHIManbHbIX  ypaBHEHHH
MO OTHOIIGHHIO K HW3MEHEHHIO

MIPaBbIX yacren YpaBHEHUH.
Kpurepuii Payca-I'ypBuna.
I'eomerpuueckuit KpUTEpHH
YCTOMYMBOCTH (xpurepuit

MuxaiinoBa). YpaBHEHHUS C MaJIbIM
[apaMmeTpoM IIpU MPOU3BOIHOM.

YpaBHeHUs B YaCTHBIX
MIPOU3BOIHBIX TIEPBOTO

6 nopsinka. OTHOPOAHOE  JIMHEHHOE OIIK-1 J3,KP, T
Ypagnenusa c YpaBHEHUE. CBs13b MEXTy
yacmHsImMu OJIHOPOJHBIM JTUHEHHBIM
npou3eo00HbLIMU YpaBHEHHEM c YaCTHBIMU

nepeozo nopsaodka | NPOM3BOJHBIMHU IIEPBOrO MOPSIKA U
COOTBETCTBYIOILIEH €MY CHCTEMOH
OOBIKHOBEHHBIX
mddepeHInanbHBIX YpaBHEHHI B
CUMMETPHYECKOM dopme.
Iloctpoerne oOmiero  pemeHus
OJIHOPOJIHOT O JIMHEWHOT'O
YpaBHEHHUSI. Pemenne 3a1a4n
Kommu hist:e OJITHOPOJIHOT O
JIMHEUHOT O YpaBHEHUSI.
Iloctpoerne obOmero  pemreHus
HEOHOPOAHOIO JIMHEHHOT O
YpaBHEHHUSI. Pemenne 3a1a9n
Kommu hibst:e HEOJTHOPOJIHOT' O
JIMHEMHOI O ypaBHEHUSI.

B rpade 5 npuBoasTcs miaHupyeMble (JOPMBI TEKYIIEro KOHTPOINS: 3amuTa JabopartopHoi pabdotsl (JIP),
BemonHeHne KypcoBoro mpoekrta (KII), xortpomsHOU paboter (KP), pacuerno-rpadmueckoro 3amanus (PI3),
nomamrHero 3amanus ([3) mammcamme pedepata (P), scce (D), xommoksuym (K), pydexnsni xontpons (PK),
tecrupoBanue (T) u T.11.



CTpykTypa AucuuIuInHbI (MoayJis) «[IuddepeHuuanbHble ypaBHEeHHD)

Tabnuya 2. Obwas mpyooemkocms OUCYUNIUHBL COCMAagisiem 7 3auemHulx eounuy (252 waca)

Bupa patdorsl

Oo6mas TpynoeMKocTh (B
gacax)

KonTakTHas pa6ota (B
gacax):

Jlexyuonnvie sanamus (JI)

HpaKmutteCKue 3aAHAMUA
113)

Cemunapcrue sanamus (C3)

Jlabopamopuvie  pabomoi

(IP)

CamocTrosiTesibHasi padoTa

TpynoeMKoCTh, Yachl

3 cemecTp 4 cemectp Bcero
108 144 252
34 64 98
17 32 49
17 32 49

He npedycmompenul

He npedycmompensi

He npedycmompenut

He npedycmompensi

He npeoycmompenul

He npedycmompenvi

(B yacax), B TOM YHCJIe 47 71 118
KOHTaKTHAasi padoTa:

KonTposbhas padora (KP) 6 6 12
CaMocrosTenpHOe 41 65 65
H3ydeHHe pa3AeioB

IHoaroroBka u

NPOXO0KAeHUE 27 9 36
NPOMEKYTOYHOH

aTTecTalluU

Bua npomesxyTouHoii JK3aMeH 3aver

aTTeCTalluv

Ne
n/n

Tabnuya 3. Jlekyuonnvie 3ansamus

Tema

OcHognvle nouamusa meopuu OuggepenyuanvHuix ypasveHuu. Llenv u 3adauu usyueHus memvl —
PacKphITh OCHOBHBIE ITOHATHS TEOPHU (P (PepeHIHaIbHbBIX YPaBHEHHH, PacCMOTPETh T€OMETPHIECKOE
TONKOBaHHE () (epeHIIHAIBHOIO YpaBHEHNUS IEPBOTO TOPSIAKA.

Hupghepenyuanvnvie nepsozo nopaoka. Lenv u 3a0auu uzyyenus memvi — U3YUUTh METOABI PEIICHUS
HEKOTOPBIX HHTEIPUPYEMBIX THIIOB An(PepeHIINATbHBIX YPaBHEHHH TIEPBOTO MOPSIKA.

Hupghepenyuanvnvie ypasnenus evicuiux nopaokos. Llenv u 3adauu uzyuenus memvl — PacCMOTPETbH
Teopemy Komm cymecTBoBaHUS W €IUHCTBEHHOCTH pemieHHs An(QepeHaIbHbIX ypaBHEHNH N-TO
nopsaka. Pazobpate meronp! pemeHus muddepeHnuanbHeIX ypaBHEHNH, IOMYCKAIONIMX ITOHIKEHHE
nopsaka. V3yduTb MeETOABl pEIIeHUs HEKOTOPBIX WHTErPHPYEMbIX TUIOB uddepeHnnantpHbIx
YpaBHEHHI BBICIIHNX MTOPSIIKOB.

Cucmempl 0bvIKHOBEHHBIX Ouppepenyuanrvubvix ypasnenuil. Llenv u 3a0auu uzyuenus memvl - N3yINTh
Pa3IMYHBIE METO/IBI PEIICHHSI CHCTEMBI OOBIKHOBEHHBIX AH( (hepeHIINaTbHBIX YPaBHEHHUH.

Teopus ycmotiyusocmu. Llenv u 3a0auu u3yueHuss memul - U3y9UTb BOIMPOCH! YCTOHYMBOCTH PEIICHUS
I QepeHINATBHBIX YPaBHEHUH.



10.

11.
12.

13.

14.
15.

Ypasuenus ¢ vacmnvimu npouzeoonvimu nepeoco nopsaoka. Llenv u 3adauu uzyyenus memuvl - U3YIUTh

MCTOAbI pCHICHUA ypaBHeHI/Iﬁ B YAaCTHBIX IMMTPOMU3BOJHLIX IMEPBOI'O MOPAAKA.

Tabauya 4. Illpakmuueckue 3auamus

Tema
OCHOBHBIE MTOHATHS TEOPUH AU PEPEHITUATBHBIX YPAaBHEHHIH.
Juddepennmanbabie TEPBOTo MopsiIKa.

Huddepennmanbapie ypaBHEHHUS BBICIIHX MTOPSIIKOB.
CucreMbl OOBIKHOBEHHBIX TU(QepeHIanbHbIX YpaBHEHUH.

Teopust ycTOMUUBOCTH.

ypaBHeHI/IH C YaCTHBIMHU IPOU3BOAHBIMHU IIEPBOI'0 MOpsAaKa.

Tabauya 5. Jlabopamophwvie pabomoel no oucyuniune (MoOyaro) — He npedyCMOMpPeHbvl

Tabauya 6. CamocmosmenvHoe usyuenue pazoeios OUCYUNIUHbL (MOOYJIs)

BO]'[pOCLl, BBIHOCHUMBIE€ HA CAMOCTOATEJIbHOEC U3yUCHHE

I'eomerpuueckue U GpU3MIECKHE 3aJa4H, CBOAAIINECS K YPAaBHEHHUAM C Pa3AeISIOLINMHUC
HepeMeHHbIMU. ['eoMeTprUuecKuii CMBICT ypaBHEHHUS NIEPBOTO HOPsIKa.

Merop u30KIUH. MeTo1 OCeI0BATENbHBIX PHOIKEHU.

[MocTpoeHue nuddepeHnanbHOr0 ypaBHEHUS 3aIJaHHOTO CEMENCTBA KPUBBIX.
Mertonps! pemieHus ypaBHeHUH niepBoro nopsiaka. Pasueie 3agayun. 3amaua Ko,
Merop nocneaoBarenbHbIX TpubImkenuid. Ocoboe peleHue.

I'eomerpuueckue U pU3MIECKHE 3aJa4H, CBOASAIINECS K ypaBHEHUAM BTOPOTo U GoJiee BEICOKOTO
TIOPSIKOB.

HaxorxeHne paccTOSHUS MEXTy IBYMs COCEIHUMH HYJISIMH YPaBHEHHS C IIePEeMEHHBIMU
ko3 punmeHTamu.

Merton m30kIuH 1 qudGepeHIHaTbHEIX ypaBHEHHI BTOPOTO TIOPSIIKa
WnterpupoBanne quddepeHnnanbHpIX ypaBHEHNH TPY IIOMOIIH PSIIOB.
Haxoxaenre nepruoandecKix peieHui THHeHHBIX TU(QepeHINANTbHBIX YpaBHCHHH.

ACHMNITOTHYECKOE MHTETPHUPOBAHHE

OO0mrre cBOWCTBA IMHEWHOTO ypaBHEeHNUS. JIMHeHHBIE ypaBHEHUs BTOpOro mopsiaka. [Ipusenenne k
mpocTedmmM hopmam.

[Mpunoxenne nuHEHHBIX Up(EpeHIINATBHBIX ypPaBHEHHH BTOPOro TOpsAAKa K H3YUCHHIO
MEXaHWIECKHUX U AIIEKTPUUECKUX KOJIeOaHni.

®opmyna Ko 111 HEOTHOPOIHOM CUCTEMBI.

O,I[HOpO,I[HBIe CHUCTEMBI C ICPUOANICCKUMU KOB(i)(i)PIL[PICHTaMI/I.



16. [Nouck nHTErpHpyeMbIX KOMOMHANWH. MeToa NCKITIOUEHHSI.
17. Cummerpudeckas popMa cUCTeMbl TU(PepeHIIHaNbHBIX ypaBHEHHIH

18. MeTon HHTErpUPOBaHKS HEOTHOPOIHBIX JTUHEHHBIX CHCTEM C MOCTOSHHBIMH KO3 (UIMECHTAMH.
[MocTpoenne nnTerpUpyemMbIx KoMmOnHanmii (Merox lanambepa).

19. [Ipumenenne npeodpazoBanus Jlamaca K peleHnIo JIMHEHHBIX Au(depeHMaNbHBIX YPaBHEHHN 1
CHUCTEM.
20. AcumMrnrornyeckas ycToHdMBOCTh. CBeJIeHHE K PACCMOTPEHHUIO HYJIEBOTO PELICHHUS.

21. Jlemma JlanyHoBa.

22. Henunelinpie aBTOHOMHBIE CHCTEMBI
23. CBsi3b THIIA 0CO00IT TOYKU C YCTOHUHUBOCTBIO CTAIMOHAPHOrO pemenus x = 0, y = 0.
24. UucnenHsle METO/IbI perieHus 3aaauun Ko st

cucreM nuddhepeHIaTbHBIX YPaBHCHUH.

25. [Ipocreiimue ypaBHEHUS B YaCTHBIX HPOU3BOAHBIX.

26. JluHeitHbIE OHOPOIHBIE M HEOTHOPOIHbBIE YPaBHEHHS B YACTHBIX MMPOU3BOIHBIX 1-T0 MopsiiKa ¢
Ha4aJIbHBIMU YCIIOBUSMU.

217. MeTozbl HHTErPUPOBaHUSI HOPMAIILHBIX CHCTEM OOBIKHOBEHHBIX AU(QepeHIIHaIbHbIX YPABHEHNH B
CUMMETPHYECKOH (opme.

5. OueHoYHbIe MaTEPHUAJIBI JIA TEKYLIEr0 U Py0eKHOr0 KOHTPOJIsI YCIIeBAeMOCTH U
MPOMEKYTOYHOM aTTeCTAlNHU

KoneunsiMu  pe3yapTaTaMM  OCBOEHHUS ~ MPOrpaMMbl  JAUCHHUIUIMHBI  SIBJISIOTCS
chopMUpOBaHHbIE KOTHUTUBHBIE IECKPUITOPBI «3HATHY», «YMETh», «BIAJETh)», PACIHCAHHBIE T10
OTJIeNbHBIM KoMIeTeHIUsAM. DopMupoBaHUE STUX AECKPUIITOPOB MPOUCXOAUT B TEUECHUE BCETO
ceMecTpa M0 dTanaM B paMKax pa3IMYHOTO BU/A 3aHITHI U CAMOCTOSITENIbHON pabOTHI.

B xone u3yueHus: IUCHUIUIMHBI IPETyCMaTPUBAIOTCS MeEKYyuiUil, pyoexcHovlii KOHmpoib
U RPOMEIHCYMOYHAS AMMeCayus.

5.1. Ouenounvie mamepuasnsl 0151 MeKyuse20 KOHMPOJa

Lenv mekyweeo konmponsi — OLEHKA Pe3ylbTaTOB pabOTHl B CEMECTpe U oOecreueHue
CBOEBPEMEHHOU 00paTHOM CBS3U, I KOPPEKIMU OOY4YEHHs, aKTUBU3AIMKA CaMOCTOSTEIbHON
paboTel oOyuaromierocs. OOBEKTOM TEKYIIET0 KOHTPOJSI SIBISIOTCS KOHKPETU3MPOBAHHBIC
pe3ynbTaThl 00ydeHus (ydeOHbIe TOCTHKEHHUS) TI0 AUCIUILITHHE

Tekywyuit Konmposp YyCTeBaeMOCTH 0OeCleYrBaeT OIEHUBAHUE XOJa OCBOCHHS
muctumuiel - «/IuddepeHnanbapie  ypaBHeHHsD U BKJIIOYAET: pEIICHHWE YpaBHEHUH W
BBITIOJIHEHHE 3aJlaHUil Ha TPAKTUYECKUX 3aHATUAX, CaMOCTOSITENIbHOE  BBIMIOJIHEHUE

HHAUBUAYAJBbHBIX JOMAIITHUX 3aJIaHui.



OI_IGHKa KadueCcTBa IIOATIOTOBKM Ha OCHOBAHHWU BBIIIOJITHECHHBIX 3aIIaHPII>'I BCACTCA
npernojaBatesieM (C OOCYXJICHHEM pe3yJbTaToB), Oayibl HAYUCISIFOTCS B 3aBUCHMOCTH OT

CJIOXXHOCTH 3aJaHus.

5.1.1. Bonpocvt _no _memam__oucuunaunvl__«/ludpghepenyuanvuvie ypasnenusy

(konmponupyemote komnemenyueit OIIK-1)
Tema 1. OcHOBHBIE OHATHS TeOPUH TH(PPepeHIHATbHBIX YPABHEHUH
Llenv u 3a0auu u3yueHus membl — PACKPLIMb OCHOGHbIE NOHAMUSL  Meopuu
ouppepenyuanvrvix VypasHeHu, paccmompems 2eomempuyeckoe MOJIKOBAHUE
oughgepenyuanbHo2o ypasrneHus nepeoco nopsioKd.
1) Mounsrue muddepenimansroro ypasHenus. OObIKHOBEHHBbIE —au(PepeHMaTbHBIE

ypaBHEHHS.
2) TlopsamoK ypaBHEHUs, pEUICHHE, HHTETPA, 00IIee pelIeHne, OOIUIi HHTErPal.

3) TeopeMa Cym€CTBOBAHUA U CAWMHCTBCHHOCTU PCIICHHUA 3aJadyun Komm IJId YypaBHCHU,

Pa3pereHHOT0 OTHOCUTEIBHO MTPOU3BOIHOM.

4) T'eoMeTpUUecKOe HMCTOJIKOBAHUE yPaBHEHMsI MEPBOrO MOPsAAKA M ero pemreHuii. Ilose
HanpaBiieHuid. M3oxmunabl. [loctpoenne nuddepeHnranibHOro ypaBHEHHs 3aaHHOTO
CEMEICTBA KPUBBIX.

Tema 2. Iudppepenuunabubie NepBoro nopsiaKa
Llenv u 3a0auu u3zyueHuss memvl — UZYYUML MemMOObl pelleHUs HeKOMOopPbiX
UHmMe2pUpyemblx munos OudghepeHyuaIbHbIX YpasHeHull nepeoco NopsioKd.
1) VpaBHeHus C pa3JeleHHbBIMU TEPEMEHHBIMH. YPaBHEHUS C pPa3felsIolUMUCS
EPEMEHHBIMH.

2) OpHopoaHbIe ypaBHEHHS. YpaBHEHUS, IPUBOAAIIUECS K OTHOPOIHBIM.

ax+by+c,

3) VpaBHeHus BUjma y'=f . O600111eHHO OTHOPOAHBIC YPABHEHHUSI.

a,x+b,y+c,
4) JluneliHble YypaBHEHHs IEpBOTO INoOpsaKa. JIMHEHHBIE OJHOPOAHBIE ypPaBHEHMS.
JInHeliHbIe HEOTHOPOIHBIE YpaBHEHUA. Y paBHeHUE bepHyin.
5) VYpaBHeHus B noyHbIX tuddepenuranax. MHTerpupyromuii MHOKHUTENb.
6) uddepenunanbHble ypaBHEHUs MEPBOTO MOPsIKA, HE pa3pelIeHHblE OTHOCUTEIBHO
MIPOU3BOIHOM. YpaBHEHMsI pa3peliaeMble OTHOCUTENIBHO y' HeoaHO3HayHO. HemonHble
YPaBHEHHUS.

7) VYpasuenus Jlarpamwxka u Knepo. YpaBuenue Puxkaru.
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Tema 3. [InpdepennuaibHble ypaBHeHUs! BbICHIMX NOPSAIKOB

Lenv u 3a0auu usyuenuss memwvl —paccmompemsv meopemy Kowu cywecmeosanus u

eOUHCMBEHHOCU  peuleHUuss Ouggepenyuanvhvlx ypasnenuti n-2o0 nopsaoxa. Pazobpams

Memoovl peuwieHuss Oud@depeHyuanvublx ypasHeHull, OONYCKAIOWUX NOHUNCEHUe NOPSAOKdA.

H3yyume  memoowl peulenus HEKOMOPLIX UHMESPUPYEMbIX Munos ouggepeHyuanbHbix

VPAHeHUll 8bICULUX NOPSAOKOS.

1)
2)

3)
4)

5)
6)

7

8)

OcHOBHBIE TIOHATHS U ONpeiesieHusl. MeTO bl MOHUKEHUE TIOPSAJIKA YPaBHEHUS.
Jluneiinbie oqHOPOIHBIE MU PepeHInaTbHbIe YpaBHEHUS N-T0 Topsaka. OO1me moHsITHs
u ompeneneHus. JIuHeitHOe mpocTpaHcTBO. MHTErpupoBaHue JMHEHHBIX OJIHOPOIHBIX
YpaBHEHUN N-ro mnopsaka. JIMHEHHbIe OJHOPOJHBIE YPAaBHEHUS C TOCTOSHHBIMHU
ko3¢ puLmeHTamMu.

YpaBHeHus Jusepa.

Jluneiitnole  onHOponaHble  nuddepeHIUalbHbIE  ypaBHEHHS  2-TO  TOpsAKa C
MPOU3BOJIBHEIMU  KOdbdunmeHTaMu. JIMHEWHBIE HEOJHOPOJHBIC YPAaBHEHHS N-TO
nopsigka. JIMHEWHbIE HEOTHOPOJHBIE YPABHEHHS N-TO TOPSAKA C TOCTOSHHBIMHU
ko3 puImeHTaMu U MPaBoi 4acThIO CIEIUATBLHOTO BU/IA.

Merton Bapuauy IpOU3BOJIBHBIX TIOCTOSTHHBIX.

Jluneitnoe ogHopoaHoe muddepeHnnanTbHOe ypaBHEHHE 2-TO TIOpsIKa C MePEMEHHBIMU
ko3 durmentamu. CamoCompsKEHHOE IMHEHHOE YPaBHECHHE.

[TocTpoenue obuiero pemieHus: JUHEHHOTO OJHOPOJHOTO YpaBHEHHUS 2-TO TOpSIKa C
MepeMEeHHBIMU KO3(PPUIIMEHTAMHU 10 €T0 U3BECTHOMY YACTHOMY PEIICHHUIO.

Kpaesbie 3agaun. @yukuus ['puna.

Tema 4. CucreMbl 00bIKHOBEHHBIX 1M () epeHuaIbHbIX YPABHEHU I

u@]lb u 3a0ayu UsyueHust memvl - Uusydyumosv pdasjiudHbvle Memoobl PEWEHUA CUCMEMDbL

00ObIKHOBEHHBIX OUDPePeHYUATbHBIX YPABHEHUI.

1)
2)

3)

4)
5)

OCHOBHBIE TIOHATHUS U OTIPE/IEIIEHUSI.

Meron wuckimroueHus: (cBeaeHHE cHCTeMbl MuddepeHIHanbHbIX ypaBHEHHH K OJHOMY
ypaBHeHH10). HaxoxneHue wuHTerpupyemblx KomOumHammid. Cummerpuyeckas Qopma
cucteMsbl U depeHnanbHbIX YpaBHEHUH.

WHuTerpupoBanue OJHOPOAHBIX JIMHEHHBIX CHUCTEM C MOCTOSIHHBIMU KO3((UIIMEHTaMHU.
Merton Diinepa. MeToapl HHTETPUPOBAHUS HEOJHOPOJHBIX JUHEWHBIX CHCTEM C
MOCTOSIHHBIMU K03 purimenramu.

Mertoa BapHanuu Npor3BOJIbHBIX OCTOSHHBIX (MeTox Jlarpanxa).

Mertoa HeompeieIeHHBIX KO GHUIIHMEHTOB (METO 0100pa).
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Tema S. Teopust ycTOMYHBOCTH
Llenv u 3a0auu u3zyyeHusi membl - U3YYUMb GONPOCHL YCMOUYUBOCMU DeuleHus
oughghepenyuanbHbixX ypasHeHuil.
1) VYcroituuBocts 1o JIanyHoBy. OCHOBHBIE MOHATHUS U OIPECIICHUS.
2) Ilpocreiimme Tunbel TOouyeKk MOKos. Meron ¢yHkuuu JlsmyHoBa. YCTOWYMBOCTH IO
MIEPBOMY MPUOIIKEHUIO.
3) VYcroiuuBocTh pemieHui nuddepeHInaibHbIX YPaBHEHUH 10 OTHOIICHUIO K U3MEHEHHIO
IIpaBbIX YAaCTEH yPaBHEHMIA.
4) Kpurepuit Payca-I'ypBuma. I'eomeTpuyeckuil KpUTepuil YCTOWYMBOCTU (KpUTEpHid
Muxaitnosa).
5) VYpaBHeHHs ¢ MaJbIM MTapaMETPOM IIPHU MPOU3BOIHOM.
Tema 6. YpaBHeHHUs ¢ YACTHBIMHU NPOU3BOAHBIMHU IIEPBOI0 MOPSAAKA
Lenv u 3a0auu uzyuenusi memvl - U3YUUMb MemMoObl peuleHUsi YPAGHeHUll 8 YACMHBIX
NPOU3BOOHBIX NEPBO2O NOPAOKA.

1) YpaBHeHMsT B 4YacTHBIX MPOU3BOIHBIX MEPBOro mnopsaka. OAHOPOJHOE JMHEWHOE
YpaBHEHHE.

2) CBsi3b MEX1y OJHOPOIHBIM JIMHEHHBIM YPAaBHEHUEM C YACTHBIMU ITPOU3BOJHBIMU IIEPBOTO
MOpsiIKA W COOTBETCTBYIOIIEH €My CHCTEMOW OOBIKHOBEHHBIX A hepeHITnaIbHbIX
ypaBHEHUH B CHUMMETpUUYECKOH hopme.

3) IlocTtpoeHue oOIIEro perieHuss OJHOPOTHOTO JIMHEWHOTO ypaBHEHHs. PerieHue 3amaym
Komu ny1st 01THOpOAHOTO JINHEWHOTO YPAaBHEHUSI.

4) TloctpoeHue oOIIEro pereHrus HEOJHOPOIHOTO JIMHEWHOTO ypaBHEHHUs. PernieHue 3amadumn

Komm AJIs1 HCOAHOPOAHOT'O JIMHEHHOTO YpaBHCHHA.

Kpumepuu d)ODMMDOGLIHM}Z OUYEHOK ( OMeHMSCIHM}l) YCIMHO20 onpoca

YCcTHBINA onpocC SBISETCS OJHUM U3 OCHOBHBIX CIOCOOOB yuéTa 3HaHUN 00ydarolerocs
no aucimiuinee «Jlnddepennuansaeie ypaBHeHHs». Pa3BEpPHYTHI OTBET CTYIEHTa IOJDKCH
MIPENICTaBIATh COOON CBSI3HOE, JIOTHUECKH MOCIEA0BaTEIbHOE COOOIEHNEe HA 3aJaHHYI0 TEMY,
MOKa3bIBaTh €r0 YMEHHUE MPUMEHSTH ONPEACTICHHUSL.

B  pe3ynemame ycmnozo onpoca 3HaHUA, 00y4arOULE20CA OUEHUBAIOMCA NO
cnedywuieit wikane (3a 1 3anamue):

2 fanna craBuTCs, €cau 00OyJyaromUnCs:

1) IIOJIHO M3J1aract H3y‘leHHBII>i MaTrepuall, JaéT MpaBUJIbHBIC OIIPCACIICHUA HOHHTHﬁ;

12



2) oOHapyXuBaeT MOHMMaHUE MaTepuaa, MOXKET 000CHOBATb CBOM CY)KJICHUS, TPUMEHHUTD
3HaHUS Ha IPAKTUKE;

3) wu3maraeT MaTepual IOCJEJOBAaTENbHO M MPAaBWJIBHO C TOYKH 3pPEHUS HOPM
JUTEPATYPHOTO S3BIKA.
1 6ann craButcs, eciau 00yJaIOIIUKACS:

1) wu3maraer Marepuan HENOJIHO M JJOMYCKAaeT HETOYHOCTH B OTIPEACIICHUN TIOHSTHIA,

2) He yMeeT JIOCTATOYHO TIyOOKO M JI0Ka3aTeJIbHO 000CHOBATh CBOU CYXKJICHUS;

3) wW3maraer Marepuai HemoCJIeI0BaTeIbHO.
0 6annoe craBuTCsA, eciau OOydarolmuiics OOHAPYXWUBAE€T HE3HAHWE OOJBIINEH YacTu

COOTBETCTBYIOIIETO pa3ziesia H3ydaeMoro MaTepuala, JOMyCKaeT OMIHNOKH B (POPMYIINPOBKE.

Bater MOTYT CTaBUTBCSI HE TOJBKO 33 €MHOBPEMEHHBIN OTBET, HO U 32 CYMMY OTBETOB,

JaHHBIX CTYACHTOM Ha IMPOTSIKCHUN 3aHATUSA

5.1.2. _Quenounvie mamepuaivl 0151 CAMOCHOAMENbHOI PAOOMLbL 00VUAIOULE20CA

(munoenie 3a0auu)

[lepeueHb TUMOBBIX 33434 JJIsl CAMOCTOSTENILHON padoThl CHOPMHUPOBAH B COOTBETCTBHUH C

TEMaTUKOW MPaKTUUYECKUX 3aHATHUI 10 nuctuiuinHe «/Juddepenuanbubie ypaBHEHU».

Tema 1: Ocnosnvle nonamus meopuu ougghepenyuanbHvIX ypasH eHu

1. JIns nansoro nugdepeHIuantbHOro ypaBHEeHHs METOJOM M30KIMH MOCTPOMTH HHTErPaTbHYIO
X
KPHBYIO, TIPOXO/ISIYIO 9€pPE3 TOUKY yy' = —> M (4,2).

2. Haiiti nuHUIO, TPOXOMAIIYI0 Yepe3 TOUKY MO(Z,I), €CIIH OTPE30K JIF00O0M ee KacaTeabHOM

MEXOYy TOYKOH KacaHHS W OCBIO MEIHUTCS B TOYKE eEpECCUCHUst C OChIO a6cu1/1cc B OTHOIICHHH

a:b=1:2 (cuuras ot ocu Oy).

. X
3. TloctpouTh TONE HANPABICHUI M H30KIMHBI TU(PQEpEHIHANIPHOTO ypaBHEHHS Y =——.

Hcnone3ys mocTpoeHHOE 0N HAPaBJICHUH, IPOBECTH €ro HHTErPaJIbHbIC KPUBBIE.
4. Cxopoctb pacraga pamuss B KaKIbIi MOMEHT BpPEMEHH INPSAMO NpPONOPLHOHAIBHA €ro
HAJIMYHOMY KonuyecTBy. HailTu, Kakoil MpOHEHT OT MEepBOHAYAIBHOIO KOJMYECTBA paaus
pacmagercst 3a 200 yier, ecniu M3BECTHO, YTO IEpUOJ Moinypacmnaga paaus (Iepuo] BpPEMEHH, B
TEUEeHNE KOTOPOTO pacraieTcs MOJIOBUHA HATMYHOW Macchl pajusi) paBeH 1590 ner.
Memoouueckue pekomeHOayuu no peulenuro NPUMepos 1 3a0ad.
[Ipuctynass K pacCMOTPEHUIO MPUMEPOB U CAMOCTOATEIBHOMY PEIICHUIO 3a1ad,
HE00X0IMMO BHUMATENFHO MPOYECTh KOHTEHT 10 COOTBETCTBYIOIIEMY BOIPOCY TEMBI OCHOBHBIE

MOHATUA TCOPUU I[I/I(I)(I)CPCHLII/IB.J'IBHBIX ypaBHeHHﬁ. OcHoBHas HeJIb U3YYUTHL OCHOBHLIC MOHATHA
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Teopur AU epeHHaNbHBIX  YPaBHEHUH, pPAacCMOTPETh T'€OMETPHUYECKOE TOJIKOBAHHE

middepeHInanbHOTO YpaBHEHHS IEPBOTO MOPSIKA.

Tema 2: lugpgpepenyuanvrsie nepeozo nopsaoka
1) Haiimu obwue pewtenust ypasHeHul.

1. xy'+y=0.

2. (1+32)dx = 1422 | dy.

3. y'=Qy+1Dctgx.

2) Haiimu obwee pewenue ouggdepeHyuarbHulX YpasHeHulL:

xy'+2y= X2
3
y ==
X
} } , Xx+2y
3) Havimu obwuii unmeepan oughghepenyuaibHo2o ypasnenus 'y = 5 .
xX=y

1 .
4) Haiimu pewenue 3a0ayu Kowu y' — ycos x = Esm 2x,y(0)=0.

5) Haiimu obwee pewenue ypaenenus y' —y = y°e".

Memoouueckue pekomeHOAyUYU NO peueHUI0 NPUMepos U 3a0ad.

[Ipuctymass K pacCMOTPEHHIO TPUMEPOB W CAMOCTOSATEILHOMY PEIICHUIO 3ajad,
HEOOXOJUMO BHHUMATEIBHO IIPOYECTh KOHTEHT TI0 COOTBETCTBYIONIEMY BOIIPOCY TEMBbI
muddepeHnranbable  ypaBHEHUsT mepBoro mopsiaka. OCHOBHas 1ieinb CHOPMHUPOBATH HABBIKU

pelieHus 3a1a4 0ObIKHOBEHHBIX AU PepeHIInaNIbHBIX YPABHEHHH IIEPBOTO MOPSKA.

Tema 3: /Jughgpepenyuansvusie ypasnenusn vicuiux nopaoKos
1) Cocmasums nunetinvle 00HOPOOHBIE Ouhhepenyuanbrble YPAGHeHUs, 3HASL UX

Xapakmepucmuyeckue ypagHeHus:
AA+DA+2)=0;  (A2+1)?=0; 242 -31-5=0.
2)  Cocmagumb nunelinbie 00HOPOOHbIe Juppepenyuanvuvie ypaguenus, eciu 3adansvt PCP:
a) e, e, 6) sin 3x, cos3x; 6 1,x.
3) Ilpounmezpuposamse ciedyrouue ypaguenus (pewiums 3adauy Kowu):
y'=4y'+3y=0, y(0)=6;
Y'=3y"+3y'=y=0, y0)=1, y'0)=2, y"(0)=1;

4) Cocmasums nuHetinbvie 00HOPOOHbIE Oughhepenyuanvrvie YPAGHeHUs, eciu U38eCmHbl KOPHU

Xapaxkmepucmuyeckux ypagHeHui:
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a) A =LA, =2

6) A=A =L4 =]

8) A, =3-2i, A4, =3+2i.

6) Haiimu obwue pewenus Oupghepenyuanbrvlx ypagHeHu
1. y'=2y -3y=e";
2. y'+2y -3y=x’";
3. y'—4y +8y=e" +sin 2x;
7) Ilpounmezcpuposams credyowue ypasuenus iepa:
X’y +xy' —y=0;
2y +xy'+y=x(6-Inx);
x*y"—2y=sin xIn x.

Memoouueckue pekomeHOayUYU NO peuleHUIo NPUMepos U 3a0ad.

[Ipuctymasi Kk pacCMOTPEHHMIO TPUMEPOB W CAMOCTOSATEILHOMY pEIISHUIO 3ajad,
HEOOXOJMMO BHHUMATEIBHO IMPOYECTh KOHTEHT TI0 COOTBETCTBYIONIEMY BOIPOCY TEMBbI
muddepeHnnanbHble  YpaBHEHUS BBICIIMX MOPsAAKOB. OCHOBHas 1elb pa3o0paTh METObI
pemenus auddepeHnnanbHBIX YpaBHEHUM, OMYCKAIOIIMX IOHIKEHHWE TMopsaka. M3yduTs

METO/Ibl PEIIEHUSI HEKOTOPBIX HHTEIPUPYEMBIX TUIOB TU((depeHIINaTbHBIX YPAaBHEHUH BBICIIMX

MTOPSKOB.

Tema 4: Cucmemul 00bIKHOBEHHBIX OUPPepenyUaANbHBIX YPAGHEH UL

1) Mna cucmem Ougpepenyuanvuvix ypasHenuu, Haumu oduee peuieHue Memooom

UCKIIOYEeHUA.
dl=4x+6y d—x=3x+y dl=—5x—4y
dt ) dt . dt .
1. p ; 2. p ; 3. 4 ;
y y y
— =4x+2 — =8x+ —=-2x-3
dt Y dt Y dt Y

2) Memooom sapuayuu pewums cucmemol

] {)'c=y+tg2t—1 X=2y—x

y=—x+1gt 2. . e
y=4y-3x+—
e’ +1
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fodr_2y+ 2 . {x:3x—2y

e -1 y=2x—y+15¢'t

y=6x+3y——
e —1

3) Memodom HeonpedereHHbIX KOIDhuyuenmos Halimu odujee peweHue cucmemul:

{)'c:x+2y+16te’ ) {x:2x—3y

y=2x—-2y y=x—-2y+2sint
; x=2x+y+2e A {sz—y+8t
| y=x+2y-3e" y=35x-y

Memoouueckue pekomenoayuu no peuieHur0 npumepos u 3a0au.

[Ipuctynas K paccCMOTPEHHUIO MPUMEPOB U CaMOCTOSATEIbHOMY pELIEHUIO 3ajad,
HE0OX0/IMMO BHMMATEIBHO MPOYECTh KOHTEHT M0 COOTBETCTBYIOIIEMY BOMPOCY TEMBbI CUCTEMBI
muddepeHunanbHbIX ypaBHeHU. OCHOBHas IeNb H3YYUTh pPa3jiMYHbE METOAbl pPELIEHUS

CUCTEeMbI OOBIKHOBEHHBIX TU((epeHIINaIbHbIX YpaBHEHUI.

Tema 5: Teopus ycmoiiuueocmu

1) Coenacrno onpedenenuio ycmouuugocmu no JIanynosy, ucciedosams Ha yCMoudu8oCms

peutenus cedyiouux ypasHeHui:

dx
—=x+t, x(0)=1.
7 0)

ﬂ =2t(x+1), x(0)=0.
dt

2) Coenacno onpedenenuio ycmouuugocmu no JIanynogy, uccie0oeams Ha ycmoudugocmy

peuienus cnedyiowux Cucmem YPagHeHuli:

ﬂzx—l?)y,
1 dt xX(0) = y(0) =0
ﬂ—lx—2
a4
?z—x—9y,
2 f x(0)= y(0)=0
ﬂ—x_
dt ¥
@——2x+4y,
dt
3. J
y
—=x-2y,
di Y
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Memoouueckue pekomenoayuu no pewenuio npumMepos u 3a0axu.

[Ipuctynas K pacCMOTPEHUIO IPUMEPOB U CAMOCTOATEIBHOMY PpELICHUIO 3a7ad,
HE00X0IMMO BHUMATEIBHO MPOYECTh KOHTEHT IO COOTBETCTBYIOIIEMY BOIPOCY TEMBI TEOPHS
ycroiunBocTU. OCHOBHAS 11€J1b U3YYUTh BOIIPOCHI YCTOWYMBOCTHU pelieHus quddepeHnaabHbIX

YpaBHEHUU.

Tema 6: YpasHuenus ¢ uacmuvimu BPOU3B0OHBIMU HEPBO2O NOPAOKA
1) Haiimu obwee pewenue ypasnenus u peuwums 3adauy Kowu

ou 2 Ou 2z ou 5
x—+|x(y=-5z) +z|—+=—=0, u=xz’, y=5z+1, x>0.
o x(r-52) l?y 5z Y

2) Haumu obwee pewenue ypasuenus u peuiums 3aoayvy Kowiu
, Ou

—2y’z2—=0, u=xy°, z=1, y>0.
0z

(2xy2 —7xz3)% + yz3 6_u
ox
Memoouueckue pekomeHOayuU O peueHuro 3a0au.
[Ipuctynas K pacCMOTPEHHUIO TPHUMEPOB U CAMOCTOSITSIIBHOMY pEIICHUI0 3ajad,
HEOOXOJIMMO BHHMATEIBHO TIPOYECTh KOHTCHT TI0 COOTBETCTBYIONIEMY BOIIPOCY TEMBL.
OcHoBHasl 1eNb H3Y4UTh METOJbl PEIICHHUS YpaBHEHUIl B YaCTHBIX IMPOU3BOJHBIX IEPBOTO

MopsIKa.

Kpumepuu opmuposanus ouenox no 3a0anuam 011 CAMOCHOAMENbHOU PAdOmMbl
cmyoenma (munoevie 3a0auu):

«omauynoy (4 Oamna) - oOyyarouuiicss TOKaszajd TIyOOKHWe 3HaHHMS MaTepuaia IIo
MOCTABJICHHBIM BOMPOCAaM, TPAMOTHO U JIOTUYHO ero wu3naraer. CBOOOJHO HCIIOJB3YET
HeoOxoauMble (hopMyJIbl IPU PEIICHUH 33/1a4;

«xopowioy (3 6amna) - oOyJaronuiicss TBEpJ0 3HAET MaTepuai, FPaMOTHO €ro M3JIaraeT, HO
JIOITyCKAaeT HETOYHOCTH B MPOLIECCE PELICHUS 3a/1a4;

«yooenemsopumenvroy (1-2 6amna) - oOydarouuiicss IMeeT 3HaHUSI OCHOBHOTO MaTepualia
IO TMOCTABJICHHBIM BOIIPOCaM, HO HE YCBOWJI €r0 JeTajei, JOMyCKaeT OTAeNbHbIe HETOUHOCTHU MIPH
pELlIeHUH 3a1a4;

«neyooenemeopumensvno» (0 GauioB) — oOyyaromuMiics AOMYyCKaeT IpyOble OIIMOKU B

OTBCTC HA IMMOCTABJICHHBIC BOIIPOCHI U IIPHU PCIICHUU 3a/ia4.

5.2. Ouenounvie mamepuanst 013 pyoersHcHo20 KOHMPONA
PyOexHbIii KOHTPOJIb OCYIIECTBISIETCS MO OOJiee WM MEHEe CaMOCTOATEIBHBIM pa3/ienam

- y‘{e6HLIM MOAYJISAM KypCa U IPOBOAUTCA IO OKOHYAHUH H3YUCHUA MaTCpHajia MOIAYJS B
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3apaHee YCTaHOBJICHHOE BpeMs. PyOeXHbI KOHTPOJb HPOBOJUTCA C ILEIbI0 OMpPEACTICHHS
KayecTBa YCBOEHMS Marepuaja yyeOHOro Mojyis B LieJoM. B TeueHue cemecTpa ImpoBOAUTCS
mpu maxKux KOHMpPOAbHbIX MEPONPUAMUA NO ZPAPUKY.

B xkauectBe (opM pyOEKHOTO KOHTPOJS MOXKHO HCIIOJIB30BaTh TECTUPOBAHHE
(MMCbMEHHOE WM KOMIIBIOTEPHOE), MPOBEACHHE KOJUIOKBUYMa WJIM KOHTPOJIbHBIX paboT. Ha
pyOC)KHBIE KOHTPOJBHBIE MEPOTPHUSITHS PEKOMEHIYETCS BBIHOCHTH BECh MPOTPAMMHBIN
Martepuai (Bce pa3/elibl) Mo AUCHUIUIMHE.

5.2.1. Ouenounvie mamepuanst 011 KOHMPOILHOU PadOMbl (KOHMPOIUPYEMbLE
komnemenuyueit OIIK-1)

Tunoevle sapuanmusl KOHMPONbHBLIX PAOOM:
Bapuanm1

d
1. Pemmts ypaBHeHHs: y' —xy° =2xy; d_y =cos(x—y—1).
X

2. Haiiti o01iee pernieHne 0JHOPOIHOTO YpaBHEHU: Xy — y = XIg % .

3. Pemuts 3amauy Komm: y' — yrgx = y(0)=0.

OS3 X

Bapuanm 2

1. Haiitu o6iuee pemenne ypasuenust bepuymmm: xy’ — 2x2\/§ =4y.

2. Pemmth ypaBHEHHE B MOJHBIX AuddepeHImanax:

2 2 3
3x 42—y dx_Zx -:Sydy:O
y 3

3. Haiitu pemieHuss ypaBHEHHS  HEPa3pelICHHOTO  OTHOCUTENIBHO  MPOU3BOJIHOM:

2 2

y () =1
Bapuanm 3
1. Pemmts ypaBuenue Jlarpamxka: y = xy'> —2y"°
2. Haiitu o0iiee peieHue ypaBHEHHs JOMYCKAIONIETO MOHWKEHHE TTOPS/IKA:
y'= 2(y” — l)ctgx
3. Pemmts 3amauy Komm a1 OAHOPOTHOTO  YpaBHEHHS C  MOCTOSHHBIMH
ko3 durmentamu: y" —3y"+3y'—y=0, y0)=1, y'(0)=2, y"(0)=1
Bapuanm 4

1. UccnenoBats, SBISIOTCS I QYHKIHUH Yi(X)=x+2, y2(X)=2x—1 TuHEHHO HE3aBUCUMBIMHU.

2. MeronoM  HeONpeneJeHHBIX  KOA(D(GHIMEHTOB  HAWTH  pelIeHHe  ypaBHEHUS:
Y'+y=x"—x+1
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16In x
X

3. Pemwuts ypasuenue Diinepa: x°y" —xy' =3y =—

Bapuanm 5

1. Haiitu ofmee pemieHue ypaBHeHHs x°y''—2xy'+2y=0, ecli WU3BECTHO €ro YacTHOE
pelIeHue y;=Xx.
Pemmte samauy y"—y —2y=0, y'(0)=2, y(+0)=0.

3. i KkpaeBo# 3a7a4u MOCTPOUTh (QYHKIIHIO
I'puna y" = f(x), y'(—l) =y(1)=0, -1<x<L.

Bapuanm 6
1. Pemuth cucreMy 0OBIKHOBEHHBIX AU PEepeHInanbHbIX YpaBHEHHI:

X=x+5y
. x(0)=-2,y(0) =1.
y=-x=3y

2. CoryacHO OINpEAeNICHHI0 YCTOMYMBOCTH O JIAyHOBY, HccaeaoBaTh Ha YCTOMYUBOCTh

@ =x—13y,

pELICHUS CIAEAYIOIIENH CUCTEMBI dt x(0)=y(0)=0
D_"x-2 v,
dt 4

3. Tlonw3ysach kputepuem Payca-I'ypBuia, ucciieoBath Ha yCTOMYMBOCTh HYJIEBOE
pelieHue:

Y +14y® +73y" +178y"+214y' +120y=0.

Konmponsnaa paboma. KoutponbHas paboTa — mNUCbMEHHass paboTa HEOOIbILIOro
o0bema, mpenosarawoias MpoBepKy 3HaHUHN 3aJaHHOTO K U3YYEHHUIO MaTepuasa U HaBBIKOB €ro
MpakTH4ecKoro mnpuMeHeHus. [IpoBoautcs Tpu pa3za B TEUYEHHE W3YUYCHHS JUCHMILTAHBI
(cemectp) B yacel aynuTopHOi paboTel. He MeHee uem 3a 1 Henento 10 KOHTPOIBHOM pabOTHI,
MIpernoaBaTeNb JAODKEH OIMpPENeiInTh CTYyJeHTaM WCXOJHbIE JaHHBbIE Ui MOJIrOTOBKU: Ha3BaTh
paszensl (TeMbl, BOIPOCHI), MO KOTOPbIM OYIyT KOHTPOJIbHBIE 3aJaHHs, TEOPETUYECKHE
HCTOYHUKH (C TOUHBIM YKa3aHHEM pa3fesioB, TeM, CTaTei) s MOATOTOBKH.

KonTponpHble paboOTBl MOTYT COCTOSITh W3 OJHOTO WM HECKOJIBKHX 3aJlaHui
MPAKTUYECKOTO cojepkaHusa. [Ipu BBIMONHEHWHM KOHTPOJIBHOW pabOTHl  MOJIB30BATHCS
KOHCIIEKTaMU JIeKIUH, y4eOHHKaMU, 33JayHUKaMy He pas3perieHo. J[JIMTenbHOCTh pelIeHus
KOHTPOJIBHBIX 33/IaHU# cocTaBlseT He Oonee 90 MUHYT.

Kputepuu onenku. YpoBeHb 3HaHUI onpeensercs oaniamu:

6 6a1106 - TPAaBUIILHO BBITIOJIHEHBI BCE 3aaHNUs, IPOJEMOHCTPUPOBAH BBICOKUN YPOBEHD
BIIQJICHUS MaTepHaJiOM, TIPOSBIECHBI MTPEBOCXOIHBIE CIIOCOOHOCTH MPUMEHSITh 3HAHUSA U YMEHUS
K BBITIOJIHEHUIO KOHKPETHBIX 3a/IaHUH.
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5-4 6anna - 1TpaBWIBHO BBINOJIHEHA OOJbllIasg 4YacTb 33JaHUN, HPUCYTCTBYIOT
HE3HAYUTENIbHBIE OMIMOKH, MPOAEMOHCTPUPOBAH XOPOUIMH YPOBEHb BIAJICHUS MaTepHalIOM,
MIPOSIBJIICHBI CPEJHNE CHOCOOHOCTU MPUMEHSTHh 3HAHUSA M YMEHHUS K BBIOJHEHHIO KOHKPETHBIX
3alaHuM.

3-2 fanna - 3anaHus BBIIOJHEHBI 0OJiee YEM HAIOJIOBUHY, NPUCYTCTBYIOT CEpPhE3HbIE
OMMOKHA, TIPOJIEMOHCTPUPOBAH yIOBJIETBOPUTEIBHBI YPOBEHb BJIAJCHHUS MaTEpHAIIOM,
MIPOSIBJICHBI HU3KHE CHOCOOHOCTH NMPHMEHSATh 3HAHHWS W YMEHHS K BBITIOJHEHUIO KOHKPETHBIX
3alaHuM.

1 6ann - naH HENMOJHBIN OTBET, MPEACTABISAIOMINN cO00M pa3po3HEHHBIE 3HAHUS IO TEMe
BOTIPOCA CYIIECTBEHHBIMH OIIUOKAMH B OTIPE/ICTICHUSX.

0 6ann06 - Ipy TOJTHOM HECOOTBETCTBHH BCEM KPUTEPHUSIM U OTCYTCTBHH OTBETA.

5.2.2. Ouenounvie mamepuanvi: Tunoevie mecmoswvie 3a0anus no Oucyuniune
«/lughghepenyuanvnoie ypasuenusn» (konmponupyemoie komnemenuuei OINK-1)
Tlonueri MepeYECHb TECTOBBIX 3aJaHuN MPEICTaBIIEH B D0UC -

http://open.kbsu.ru/moodle/course/view.php ?id=1191

Tecm — cucreMa CTaHIAPTU3UPOBAHHBIX 3aJaHUM, MO3BOJISAIONIAS ABTOMATHU3MPOBATh
MPOLIEAYPY U3MEPEHUS YPOBHS 3HAHUN M YMEHUU CTY/ICHTA.

1. B ypaBHeHMHM y=2x-3 4YHCIO NPOU3BOJIHHBIX IOCTOSHHBIX B OOIIEM HHTErpaie

ypaBHEHUS PaBHO...
a. 1

b. 2
c. 5
d 0

[\

. OTnpenenuTh THIT ypaBHeHUs 2x°yy' + y’> =2

a. JIMHEHHOE ypaBHEHUE

b. 0OAHOPOIHOE ypaBHEHHE

C. ypaBHEHHE C pa3ACIIAIOIIMMUCS MTePEMEHHBIMHU
d. ypaBuenue bepuymiu

o 14 !
3. CewmeiictBoM n30KIMH qudpepeHnransHoro ypasuenus y  + y =0 sapisercs:

a. x+1=k
b. x—-1=k%
c. 2x+1=k
d x+2=k

4. JludpdepeHrmansHoe ypaBHeHHE € (1 + y') =1,y = y(x) ssnsercs:
a. OJJHOPOJIHBIM YPAaBHEHHEM:;
b. ypaBHEHHEM ¢ Pa3JeNsIOMIUMUCS EPEMEHHBIMHY;
C. ypaBHEHHEM B MOJHBIX JUPPepeHIHanax;
d. ypasHenuem BepHyy.

bt

Onpenennuts TUI ypaBHEHUS Y dx + (y’ +lnx)dy =0
X

a. JIMHEMHoe YPaBHCHHUC
b. OJHOPOJHOC YpaBHCHHUC
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http://open.kbsu.ru/moodle/course/view.php?id=1191

C. ypaBHEHHE B HOJHBIX AuddepeHiuanax
d. ypaBHeHue bepnynnu
6. OOmum perrenueM ypaBaenust y" —2y"—3y" =0
y(x)=C, +C,e +Cie™"
yx)=C, +Cre ™ +Cixe™”
2 )(x)=C +e*(C,cos3x+C, sin3x)

ABIIACTCAL. ..

a.

7. VYpaBHeHHe («/ Xy + \/; )y' — v =0, nocne pasnenenns nepeMeHHBIX IPUMET BULL, ..

a ol e L =0
X Jy
1
b. LR S P,

y
y Jx
Jy+1 1
dy+—=dx=0
y Jx

8. O6thee pemenne auddepeHIManIpHOro ypaaens Xy = y' + x% umeer BU/I...

a. y = xzcl + exCZ
3
b. y=%+c1x2+C2

d. y = Clexz + C2

9. PemenueM 3amaun Yy — 2xy'2 =0, y(2) =2, y'(2) =0,5, sBnsercs. ...

a. (3-x)y’ =y(x+2)
b. (3-x)y’ =8(x+2)
c. (3 — x)y = 8(x + 2)
(3- x)y5 =7(x+2)
10. Onpenenurens Bponckoro s muddepenimansaoro ypasuenns y' —3y' +2y =0

paBeH. ..
a e %
b. Ce>*
c. Ce ¥

d. Ce**
11. dynpameHTanbHas CHCTEMa PEIIECHHN COOTBETCTBYIOIIEE JIMHEHHOMY OJHOPOIHOMY
muddeperumansHomy ypasaernuto Y +9y =0 nmeer u. ..
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1, x

a
b
c. sin3x, cos3x
d

12. Ecu k; =k, =2 - KOpHH XapaKTEPHCTHYECKOTO ypaBHEHHs, TO OOIIee PEIICHHE
JUHEHHOTO OJTHOPOIHOTO MU (PepeHInaTIbHOTO YpaBHEHUS UMEET BU/I. . .
a. y=C;sin x+C, cos 2x
b. y=Ce* + Cre™
c. y=Ce* +Cyxe™
d. y=Cxe* +Cyxe™
13. JlnddepeHunanbHOe ypaBHEHUE x* y" =2y =sin (ln x) SABIIAETCS yPABHEHHEM. ..
a. Diepa
b. bepnymu

c. Kiepo
d. Jlarpanmxa

14. Vpasuenue Buma y" + (hl x)y' + xy =0 sBnsercs. ..

a. JIMHEHHBIM C MEpEMEHHBIMU Kod(dpurmeHTamu

b. JWMHEHHBIM C MOCTOSIHHBIMU KOd(hpuImeHTaMu

C. HEJTWHEHHBIM C MOCTOSHHBIMU KO3 pumeHTamu

d. HenMHEHHBIM C MepeMeHHBIMU KOd(dpuIeHTaMu
1.

15. PemenneM cuctembl ypaBHEHHI {x =2y SIBJISICTCS. . .
y=3x+4y

x(t)=Ce” +C,e'
y(t) =3C,e’ —C,e'
x(t) = Ce” + Ce” +(t+1)e”
y(t) =-Ce” —2C,e* —2te*

b |x(®)=Ce +Che”’
y(t)=3C,e” —C,e'

L |x=dx+y—e”
16. PemieHneM CHCTEMbl ypaBHEHHI SABIISICTCSL. ..

y=y—2x
x(t)=Ce’ +C,e'
y(t) =3C,e’ - C,e'
x(t) = Ce” + Ce” +(t+1)e”
y(t) =-Ce” —2C,e* —2te*
b, |x@)=Ce +Che”
y(t)=3C,e” —C,e'
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dx

—=x-4y
17. Touka nokosi cucteMbl AU HepeHInalIbHbIX YpaBHEHHHA ;lt ABJIACTCH. ..
Doty
dt
a. HEYCTOHYMBBIM (poKycoM
b. ycroitunBbiM hoxycom
C. LIEHTPOM
d. cemiom
—=x+5y
18. Jlnsa cuctemsl nuddepeHInanbHbIX YpaBHEHUN ! XapaKTEePUCTUYECKUM
dy
—=-x-3y
dt

ypaBHEHUEM OyIeT. ..
a. A2-21-2=0
b. 2+24-2=0
c. 24+21+2=0
d. 2-21+2=0

19. Pemenne muddepeHnnansHOr0 ypaBHeHHsS X + X' =, x(O) =1, x'(O) =—1 umeer

BHUA...

a. x=e ' —e—t
2t

b. x=e = —e
c. x=e'

-2t
d x=e

20. Pemenue muddepennuansroro ypapaenus X' = 0, x(O) =0, x'(O) = O umeer Bux:

a.
b.

(@)
OO
I

d.

Pewenue 3a0anuii 6 mecmosoit ¢popme. IlpoBonuTcs Tpu pa3a B TEUCHHUE HU3YyUCHUS

JTUCIUILINHBI (cemecTp) Ha tuatdopme http://open.kbsu.ru/moodle/. He menee yem 3a 1 Hepemto

A0 TCCTHPOBAHUS, IPCIIOAABATCIIb HOJIKCH OIPCACIIUTE CTYACHTAM MCXOAHBIC NAHHBIC JISA

IIOATOTOBKH K TCCTHUPOBAHUIO: HA3BATb pPa3aCiibl (TGMLI, BOHpOCbI), 10 KOTOPbIM 6y,Z[YT 3aJaHusg

B TECTOBOM cbopMe, TCOPCTUUCCKUEC NCTOYHUKHA (C TOYHBIM YKa3aHHUCEM pPa3acyioB, TCM, CTaTeﬁ)

JJIA TIOATOTOBKH.

Kpumepuu popmupoeanus oyenox no mecmosvim 3a0aHuAM:

5 GamioB — MOJIy4aroT 06yqalonmec51 C ITpaBUJIbHBIM KOJIMYCCTBOM OTBCTOB HAa TCCTOBLIC

Borpocsl. Beimonneno 100 % npeanokeHHbIX TECTOBBIX BOIIPOCOB;

4 Gamna — MoJIy4aroT 06yqaloumec;1 C MMPAaBUJIbHBIM KOJIMYCCTBOM OTBCTOB HAa TCCTOBBLIC

Bonpockl — 80 —99 % ot obu1ero o0bemMa 3aJaHHBIX TECTOBBIX BOTIPOCOB;
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2-3 fayuia — MoIy4yaroT 00y4arouuecs ¢ MPaBIUIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl — 60 —79% oT 0611ero 06beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
1 Gamn — moxy4aloT oOydaromuecs NPaBUIBHBIM KOJMYECTBOM OTBETOB HAa TECTOBBIC

Bonpockl — MeHee 40-59 % ot o0mero oobsemMa 3alaHHBIX TECTOBBIX BOIIPOCOB.

5.3. Ouenounvie mamepuansl 011 RPOMENCYMOUHOU ammecmayuu

Llenvio npomesxcymounvix ammecmayuii 1O JUCLUUIIIMHE SIBJISETCS OLIEHKA KayecTBa
OCBOCHHS JUCUIUIUIMHBI 00yJarOIUMHUCS.

[Ipomexxyrounasi aTrecTamus IpenHa3HaueHa ISl OOBEKTHBHOTO TIOATBEPKICHUS W
OIICHUBAHMSI IOCTUTHYTBHIX PE3YJIbTATOB OOYUYEHHsSI TIOCIE 3aBEPIICHHUS M3YUEHUs JWCIUTUTAHBI.
OcymecTBiseTcst B KOHIIE 3 U 4 CEMECTPOB U MPEJICTABIIAECT COOOM UTOTOBYIO OIICHKY 3HAHMM 10
mucuumnHe «Jluddepennuanbupie ypaBHEHUS» B BHUJAE NMPOBENEHUS 3K3aMeHa, 3auyeta (3, 4

CEMECTD).

Ilepeuens 6onpocos, eplnocuUMbIX HA IK3ameH 6 3 cemecmpe
1. Tlonstue Y. ®usnueckue 3agaud, npuBojsmme K nuddepeHIanbHbIM YPaBHEHUSM.
[Tonsatue muddepennmanbaoro ypaBHeHHs. OObIKHOBEHHBIC aU(EpEeHIINATBHBIC
YpaBHEHMUSI.
2. Tlopsaok ypaBHEHUs, PEIICHHE, WHTErpaj, olmiee pemieHue, oommuii uaTerpat. llome
HanpasieHul. IHTerpajibHbIe KPUBBIE.
Bekropnoe nosne. @a3zoBbie KpuBbie. MeTOT M30KJIUH.
3agada Komwu. Jlomanueie Ditnepa.

TeopeMma cymiecTBOBaHUS U eAMHCTBEHHOCTH 3a1auu Ko miist OJ1Y nepBoro nopsiaka.

A

HenpepbiBHas 3aBUCUMOCTb pelieHus 3a1a4u Koy oT HauanbHBIX JaHHBIX U OT IPaBOii

YacTH ypaBHEHUS.

7. VYpaBHEHHE C pa3lEISIIOIIMMUCS IEPEMEHHBIMU. YPAaBHEHUS, MNPUBOISIIMECT K
YPaBHEHUSM C pa3JeAIOUMMHCS IEPEMEHHbBIMH.

8. OIHOpPOAHBIE U KBA3UOAHOPOJHBIC YDABHEHHUS.

9. JluHeliHble ypaBHEHUS NIEPBOTO MOPSIKA.

10. YpaBHeHus bepnymn.

11. OcoObie pemienus quddepeHnnanbHOT0 ypaBHEHH IEPBOTO MOPSIIKA.

12. Orubaromas cemeiicTBa KpUBBIX U 0cOObIE perieHus TuddepeHInaIbHbIX YPaBHEHUH.

13. YpaBHeHue B NMOJHBIX TU(epeHraiax.

14. VHTerpupyoomuii MHOKUTENb.

15. ypaBHeHI/IH, HEPa3pCHICHHBIC OTHOCUTCIIBHO HpOPI3BO,Z[HOfI. MeTtoapl peicHus.
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16.
17.

18.

19.

10.

Meron BBeneHus napamerpa. Y pasHenus Jlarpamxka u Kiepo.

OcHoBHbIE ONpe/ENeHUsI U TIOHATHS YPAaBHEHUN BbICIIETO nopsiaka. 3anada Komm s
ypaBHEHHUS, Pa3peUICHHOT0 OTHOCUTENILHO cTapiiei mpous3BogHO. OOuiee perieHue.
YacrtHoe pemenne. Ocoboe perieHue.

Teopema cymiecTBoBaHMSI M €IMHCTBEHHOCTH pelieHus 3aaauu Komm ans ypaBHeHUs
BhIciero nopsaka. (bopmynuposka).

JuddepeHnmanbaple ypaBHEHHS, MHTEIPUPYEMbIE B KBaApaTypax MM JOIYCKAOUINE
nonwxenue  nopsaka. Cioydam — nmoHmwkenus — mopsagka:l) vy = f(x);  2)
F(e,y®,y* .y =0; 3) F(3,¥,..y")=0; 4) 0ZHOpPOIHOE OTHOCHTEIHEHO
Y, ¥,y Y5 5) 06006111€HHO 0HOPOIHOE.

Iepeuens eonpocos, evinocumvlx na sauem 6 4 cemecmpe
OCHOBHEIE OTPEJICNCHNS ¥ TIOHATHS YPAaBHEHMH BBICIIETro TOpsaKa. 3amada Komrw s
ypaBHEHHMs, Pa3pelIeHHOTO OTHOCHTENBHO CTapiieil mpoms3BomHOi. OOIiee pelreHwe.
YactHoe permenue. Ocoboe perieHue.
TeopeMa CyIIECTBOBAHMS M €IWHCTBEHHOCTH peIleHMs 3ajaun Komm 11s ypaBHEHHS
BBICIIIETO MOPsAKa. (POopMyTUPOBKA)

Huddepenunanbible ypaBHEHUs, WUHTEIpUpYeMble B KBaJpaTypax WM JOIMYyCKarollue
noHWKeHne  mopanka. Cnydam  moHmwkenms — mopsaka:l)  y” = f(x);  2)
F(,y®,y* .y =0; 3) F(3,¥,..,y")=0; 4) oIHOpPOIZHOE OTHOCHTEIHHO
Y, ¥,y ¥™; 5) 06006111€HHO 0HOPOIHOE.

Jluneiinbie nuddepeHIanbHble YpaBHEHUS N-T0 MOPsAKa.

JluneliHass 3aBHCHMOCTh W HE3aBHCUMOCTh CHCTeMbl (QyHKOui. Onpenenurtens
Bponckoro. HeobxomuMblil mpu3HaK TMHEHHON 3aBUCUMOCTH (DYHKITUH.

Teopema o cymiecTBOBaHUU (QyHIAMEHTAIbHOM cUCTeMBbI petieHni. Teopema 00 obiieM
pElIeHUH JTMHEWHOTO OJTHOpOAHOTO YpaBHeHUs. Popmyna Octporpaackoro —JInyBusis.
JluneitHoe HeoHOpOIHOE MU (dhepeHIInaTFHOE YPaBHEHHUE N-TO MOPSIIKA.

[Toctpoenune oOmiero pemieHuss JTUHEHHOTO HEOTHOPOIHOTO U depeHIINATEHOTO
ypaBHEHUS N-TO TOpsAKa IO U3BECTHOM (YyHIAMEHTaIbHOW cHCTeMe pelIeHUun
COOTBETCTBYIOIIETO OJIHOPOIHOTO YPAaBHEHHMSI.

Jluneitaple auddepeHuanbHbIe ypaBHEHUS N- TO0 TOpsAAKa C TOCTOSHHBIMU
koa¢pdunmentamu. OTHOPOIHBIE YPAaBHEHHUS BBICIIETO MOPSJIKA.

[TocTpoenne oOImero pemeHus JTUHEHHOTO HEOTHOPOAHOTO U (hEepEeHIINATEHOTO

YpaBHCHHA N-Iro nopsgaKa ¢ IOCTOAHHBIMU BCIICCTBCHHBIMU I(OE)(I)(I)I/IL[I/ICHTEIMI/I.
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11.BoipakeHue TUHEHHOTO AU(epeHITUATBHOTO OTiepaTopa N-ro MOpsAKa OT MPOU3BEICHUS
IBYX (DyHKITHIA.

12.Buj 9acTHOTO pelieHus: TMHEHHOTO HEOJHOPOTHOTO MU(GEepeHIINaTbHOTO YPaBHEHHS N-
ro TIOpSJKa C IMOCTOSHHBIMH BEHICCTBEHHBIMU KOI(D(PHUIIMEHTaAMH C IPABOW YacThIO
CIEIMAJIbHOTO BUA.

13.Meton HeoNpeneeHHbIX KOI(PPHUIIMEHTOB HAXOXICHUS YaCTHOTO pemieHus. Meton
BApUALIMM IPOU3BOJIBHOU MNOCTOSIHHOW. Popmyna Komm amsg HaX0XIACHUS YaCTHOTO
perieHusl.

14.Jluneitnoe muddepeHnuanbHoe ypaBHeHHe OJisiepa. OTHOPOIHBIM  Ciiydak W
HEOJHOPOAHBIH.

15.Bropoii MeTo1 THTErpupOBaHUs ypaBHEHHU Dilniepa.

16.JIuneitnoe omHopoaHoe muddepeHnnanTbHOe ypaBHEHHE 2-TO TOPSAIKa ¢ TIEPEMEHHBIMU
ko3¢ puLmeHTaMu.

17.CamoconpsKeHHOE JTMHENHOE YpaBHEHUE.

18.IToctpoenue oOmIero pemnieHus JTUHEHHOTO OJHOPOJHOTO YpaBHEHHUS 2-TO TOPSAJKA C
MepeMEHHBIMU KO3(PPUIIMEHTaMU IO €0 U3BECTHOMY YaCTHOMY PEILIEHHUIO.

19.1lonsiTHE O KpaeBBIX 3afadax JUisi OOBIKHOBEHHBIX AM(QPepeHIUaNbHBIX YPaBHEHHH.
Merton ¢yukiuu ['prHa penieHus: KpaeBbIX 3aad.

20.Hopmaneubie cucteMbl auddepeHnnanbHbIX  ypaBHeHHH. HopwmanbHbIE CHCTEMBI
muddepeHnnaibHbIX YpaBHEHHH IEpBOTo MOPsIIKA.

21.da3zoBoe mpocTtpaHcTBO M dazoBbie TpaekTopuu. Teopema IleaHo o cymecTBoBaHUU
peuienus 3aaayn Komm.

22 .EquHCTBEHHOCTE peuieHust 3aga4u Ko 1A HOPMaJbHOM CUCTEMBEI
midpdepeHunanbHbIX — YpaBHEHWIl  MEepBOro  MOpsiAKa € IpaBOM  YacThIO,
yIOBJIETBOpstoNIeH ycnoButo Jlunmura.

23.1IpocTpaHCTBO pelIeHU JIMHEHHOTO OJHOPOJHOTO YPaBHEHHS: TEOpeMa O BEKTOPHOM
MIPOCTPAHCTBE MHOXECTBA PEIICHUI, Teopema 00 onpeaenutene BpoHCKOro u TMHEHHON
HE3aBUCHUMOCTH PEIICHUIA.

24.ba3uc MpoCTpaHCTBAa peIICHMI: TeopemMa O pelleHusX, oOpa3zyroumx 0asuc,
(dyHIaMeHTalbHAasg CcHCTeMa pelleHui, oOIlee pelieHne, O BEIIeCTBEHHOM 0asuce
MIPOCTPAHCTBA PELICHUM.

25.JIuneitapie auddepeHiuanbHbple ypaBHEHUSI BTOPOTO MOPSAKA: CBECHHE K HOPMaJIbHO I

CUCTCMEC, PA3PCIIMMOCTD, CIMHCTBCHHOCTD.
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26.JluneiiHbIe OJHOPOAHBIE YPAaBHEHHSI C MOCTOSIHHBIMHA KOX(QQHUIHMEHTaAMH: JIEMMa O

JMHEWHO HE3aBUCUMOW cUcTeMe (YHKIHH, JIeMMa O PElICHHSX YpaBHEHHS, T€OpeMa O

(byHIaMEHTAIBHOM CUCTEME PEIICHUH.

27.JIuneliHble HeoAHOPOAHbIE U (depeHIMaIbHbIE YPaBHEHUSI C IPaBOM YacThIO B BUJIE

KBa3uMHOT'OYJICHA.

28.CBenenue 3agaun Komm mis cucremsl quddepeHnnanbHbIX YpaBHEHUH TMPOU3BOIBHOTO

nopsiaka K 3agade Komm mmsi HOpMalbHON CHCTEMBl TU(QPepeHINATbHBIX ypaBHEHUN

IICPBOTO MOPAaKa.

29 . UnterpupoBanue cuctem J[Y myreMm cBeleHUs] K OJTHOMY ypaBHEHHIO 0oJiee BBICOKOTO

MOpsIKA.

30.HaxoxaeHne nHTerpupyemMbix komOuHauui. [lepsbie HHTErpasl.

31.

32.
33.

34.

35.

36.

37.
38.

39.

40.
41.

42.
43.

Teopembl CyliecTBOBaHMSI M €IUHCTBEHHOCTH pelieHus 3afgaun Komm (JUisi cucTembl
YpaBHEHUH U Ui ypaBHEHUS BBICILETO HOPSIKA).

WHTepBan cymecTBOBaHUS PEIICHUS] JUHEWHBIX CUCTEM U YPAaBHEHMIA.

3aBUCUMOCTD pelIeHni 0OBIKHOBEHHBIX U depeHnanbHbIX YpaBHEHUI OT MapaMeTpoB
Y HayaJbHBIX JAHHBIX.

Metoa MOACTAaHOBKM PEIICHUS CHUCTEM JIMHEHHBIX IU(QepeHINaTIbHBIX YpaBHEHUN
IIEPBOTO MOPSAKA.

Jluneiinbie cuctemMbl U QepeHIMATBHBIX YPAaBHEHU: 3aITUCh B BEKTOPHOM BH/IC.
JIuHeiiHble OJHOPOAHBIE CHUCTEMBI: MPOCTPAHCTBO PEIICHUN, TeopeMa O JIUHEUHOU
3aBUCHUMOCTH peIleHul, Teopema O O0a3uce NPOCTpPAHCTBA PEIICHUN, CIEICTBUE,
(yHIaMeHTallbHAs CUCTEMA PEUICHH, BEIIECTBEHHbIN 0a3KC MPOCTPAHCTBA PELICHHI.
Omnpenenurens Bpouckoro, dopmyna JlnyBusis.

Peurenne HEOMHOPOJHOM CHCTEMBI METOJIOM BapHallMU IIOCTOSHHBIX: CHCTEMa JUIs
OTpeJieNieHUs] MOCTOSHHBIX, TEOpeMa O BHUJAE OOIIEro pemieHus ¢ (QpyHIAaMeHTaIbHOU
MaTpHIIEH.

JIunelinbie OJIHOPO/IHbIE CHUCTEMBI c JEHUCTBUTEIbHBIMU MOCTOSIHHBIMU
kosbdunmentamu: ¢GyHIaMEHTalIbHAs CHUCTEMa pEIIeHUH B Cllydae pa3luYHBIX
COOCTBEHHBIX 3HAUEHUH, TeopeMa O CHUCTEeME pELICHHWH, OTBeYarolle KpaTHOMY
COOCTBEHHOMY 3HAYCHHMIO.

Cuctemsl JIOAY ¢ noctossHHBIMU KO3 ULIIEHTAMU.

Meron Oiinepa HaxoxzaeHus pemeHus cucrembl JIOAY ¢ mOCTOSTHHBIMH
KoapuureHTaMu. Metoa HeonpeaeaeHHbIX K03 PUInEeHTOB.

Meto1 Bapraliiy MOCTOSIHHBIX.

Omnpenenenne ycTonuMBOCTH N0 JISMYyHOBY M aCUMOTOTUYECKOW YCTONYMBOCTH.
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44.

45.

46.

47.

48.

49.

50.
51.
52.
53.
54.

55

YCTOWYNBOCTh JIMHEHHBIX AU(PPEPEeHIIUATBHBIX CHCTEM: TeopeMa 00 YCTOWYHMBOCTH
CHCTEMBI, clieicTBUsA | U 2, TepemMa 00 aCHMITOTHYECKOW YCTOMYMBOCTH CHCTEMBI.

Y CTOMYNBOCTD JIMHEWHBIX OJHOPOIHBIX CUCTEM: TeopeMa 00 YCTOMYUBOCTH, T€OpeMa 00
ACUMIITOTUYECKON YCTOMYMBOCTH.

YCTOMYNMBOCTh OJAHOPOJHBIX JIMHEHHBIX CHCTEM C IOCTOSHHBIMU KO3 (UIIMEHTaMU:
aeMMma 00 OIIGHKE pelieHUs, TeopeMa 00 aCUMITOTHYECKOW YCTOWYUBOCTH CHUCTEMBI,
3aME€4aHue O HEYCTOMYNBOCTH.

Teopema JIsmyHoBa 00 ycTONYMBOCTH HO MEPBOMY NMPUOIMKEHHUIO: JIeMMa 00 OLIEHKe
pelleHus, CIEICTBUE, OIEHKAa (yHJaMEHTalIbHOW MAaTpHUILIbl, HEIMHEWHas aBTOHOMHAas
CUCTeMa U BbIJEJCHHE JUHEHMHONW dvacTu, Teopema JlsmyHoBa 00 acHMITOTHYECKOMN
YCTOWYUBOCTH.

[loBenenne TpaekTOpuil JUHEHHONW OJHOpPOAHON cucteMbl U epeHITHaTbHBIX
YpaBHEHUH BTOpPOTO MOpSAIKa: Cilydail NEHCTBUTENBHBIX M PA3JIUYHBIX COOCTBEHHBIX
3HAYEHUH - y3ell, CeaIo, CUCTeMa MOJIYNPSIMbIX, Clydail KOMIUIEKCHO - COMpPSKEHHBIX
cOOCTBEHHBIX 3HAYEHHH - (POKyC, LIEHTp, cilydail KpaTHOrO NEHCTBUTEILHOTO KOPHS -
JTMAaKPUTHYECKHUH y3eT1, ciydaid npsmbiX. [lepBbie mHTErpaibl.

IlocraHoBKka 3amaun 00 HHTErPUPOBAHUM YPABHEHUS C YaCTHBIMU IPOU3BOAHBIMU
NIEPBOTO MOPSIKA.

JIuHeliHbIE OJTHOPOAHBIE YPAaBHEHUS B YACTHBIX IPOU3BOAHBIX IEPBOIO MOPSAKA.
JIuHeliHbIe HEOAHOPOIHBIE YPABHEHUS C YACTHBIMU IIPOM3BOJHBIMH IIEPBOTO MOPSIKA.
IlepBble HHTErpabl XapaKTEPUCTUUYECKON CUCTEMBI.

CBs3b XapaKTepUCTHK ¢ pelieHusIMU 3af1aun Komm.

Teopema cyiecTBOBaHUS U €IMHCTBEHHOCTH pelieHus 3anaun Komm (ans yHkumum

JIBYX ITIEPEMCHHBIX ).

. Henuneiinnie YpaBHCHUA B HaCTHBIX IMIPOU3BOJHBIX IIEPBOTO IMMOPAJAKA.
56.
57.

Cucrema ABYX COBMCECTHBIX ypaBHeHI/Iﬁ IEPBOIo MopAaKa.

VYpasuenue [1dpadda.

Kpumepuu gpopmuposanus oyenok no npomescymounoii ammecmayuu

Cymma 6asu10B Tekymero | Cymma 6a/1j10B HA Oomas cymma
Ounenka
U py0eKHOT0 KOHTPOJIs 3ayere 0aJ1110B
>61 - 61 3aueT (0e3 caaun)
36-60 0 36-60 He3ayer
36-60 25-1 61 3a4ueT
<36 - - HEOIYCK
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Ixana oneHUBaAHUA

CemecTtp (no umozam mexkyuiezo u pyoexicHo20 KOHmpons)
HeynoBierBopur. | YI0BJIETBOPHUT. Xopouo Otiaun4Ho
(36-60 6as1;10B) (61-80 6ans10B) | (81-90 6ans0B) (91-100 6a10B)

OObyuaromuiics OO6yyaromuiics OOyyaromuiics | OOyuarouiuiics

3 umeet 36-60 umeet 36-50 umeet 51-60 umeet 61-70 Gamios
0aJu10B 10 UToraMm | OajIoB IO 0aJuIoB 10 10 UTOTaM TEKYILETro
TEKYILETro U UTOTaM TEKYIIETO | UTOraM U pyOeIKHOTO
pyOexxkHOTO U pyOEeKHOTO TEKYIIETro U KOHTPOJISI, HA
KOHTPOJIS, Ha KOHTPOJIS, Ha pyOexkHOTO IK3aMeHe Jall

OK3aMCHEC HE aall
IIOJIHOI'O OTBETA HHU

3K3aMeHe J1ai
MOJHBIN OTBET HA

KOHTpOJIs, Ha
IK3aMEHe Jall

HOJHBIN OTBET Ha
OJIMH BOTIPOC U

Ha OJIMH BOTIPOC. OJIMH BOTIPOC U MIOJTHBIN OTBET | YaCTHYHO
OOyuaromuiics | 4aCTUYHO Ha OJIUH BONPOC | (IIOJIHOCTBHIO)
nmeer 36-45 (TIOJTHOCTER10) Y YaCTHYHO OTBETHUJI HA BTOPOH.
0aJUIOB [0 UTOTAM | OTBETHJI Ha (MOIHOCTHIO)
TEKYIIEeTO BTOPOW. OTBETWII HA
pyOexkHOTO BTOPOW.
KOHTPOJISI, HA OOGyuarommuiics OOyuarommuiics
JK3aMeHe Jall nMmeet 46-60 nMmeer 61 — 65
TIOJTHBINA OTBET 0aJIoB 1o 0aJIoB 1o
TOJILKO Ha OJIH UTOTaM TEKYIIETO | UTOTaM
BOIIPOC U pyOSKHOTO TEKYIIETO U
KOHTPOJIS, Ha pyOeKHOTO

3K3aMeHe Al
IIOJIHBIM OTBET Ha
OJIH BOTIPOC WJIH

YaCTUYHO Ha OJIUH BOTIPOC
OTBETHJI Ha 00a U YaCTUYHO
BOIIpOCa. OTBETHJI Ha
BTOPOH.
OO0yuaromuiics
uMeer 1o utoram | O0yuaromuncs
TEKYILETo U nmeet 66-70
pyOex)HOTO 0aJIJIOB 110
KOHTpoJis 61-70 UTOram
0aioB Ha TEKYILEro U
9K3aMeHe He Jall | pyOeXHOro

MOJIHOTO OTBETA
HU Ha OJIMH
BOIIPOC

KOHTpOJIS, Ha
3K3aMeHe Al
IIOJIHBII OTBET

KOHTPOJIS, Ha
JK3aMeHe) aal
ITOJITHBIM OTBET
TOJIBKO Ha OJUH
BOIIPOC.

6. MeTonnueckne MaTepHuaJibl, ONpeae/siionue NpoueIypbl OeHUBAHUA 3HAHMI, yMEHHUI,
HABBIKOB M (MJIH) ONBITA AEATEJIbHOCTH
MaxkcumanbHas cymma (100 GamioB), Habupaemasi CTyI€HTOM M0 JTUCIMIIMHE BKIIIOYAET
JIBE COCTaBJISAIOLIHE:

— nepeas cocmaejilowiad — OHLCHKA PETYIIIPHOCTH, CBOCBPCMCHHOCTHU MW Ka4dY€CTBa
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BBITMIOJTHEHUSI CTYJIEHTOM y4eOHOU pa®oThl MO H3YyYCHHMIO IUCIMILIMHBI B TEUEHHE IEpHoja
W3YYCHUS TUCIUTUIHHBI (CEMEeCTpa, WM HECKOJIBKUX ceMecTpoB) (cymma — He O6osee 70 Gamion).
Bael, xapakTepu3yoonue ycrneBaeMoCTb CTyICHTa M0 TUCIHUIIMHE, HAOUPAIOTCS UM B TCUCHUE
BCErO MepHojia 00y4eHUsl 3a U3yUEHHE OTAEIbHbBIX TEM U BBIIIOJHEHHE OTAEIbHBIX BUAOB paldoT.

— 8mopas cocmasnAwas — OLEHKa 3HaHUHU CTYIEHTA M0 pe3ybTaTaM MPOMEKYTOUHOM
attectanuu (He 6osee 30 —OamioB).

Kpurepuem ouneHku ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHLMH B paMKax ydeOHOM
mucuumnHel «/luddepennuansubie ypaBHeHUs» sBisieTcs 3adeT (3 cemecTp) M dKk3ameH (4
CEMECTD).

OO6mmit Oamn TEKymero u pYOeKHOTO KOHTPOJISI CKJIQABIBACTCS W3  CIEAYIOUIUX

COCTaBJISIFOILINX:
Pacnpedenenue 6an106 mexkyuiezo u pyoeicno20 KOHmMpoas
Cymma 0a1j10B
o Bua xonTposs Oomas cymma
n/n A P » y 1-11 Touka 2-1 TOYKA 3-s1 Touka
B 0ajiax
IMocemenne 3ausaTHil 10 3 3 4
Texymmii KOHTPOJIb: 1o 30 ao 10 ao 10 mo 10
BeinosnHeHue
CAMOCTOSITEJIbHBIX 3aJaHU I 0-15 0-5 0-5 0-5
(pelieHue 3a1a4)
Py0esxHbIii KOHTPOJIb 1o 30 a0 10 a0 10 1o 10
mecmupoeanue 0-12 0-4 0- 4. 0- 4.
Ko110K8Uym 0-18 0-6 0-6 0-6
HToro cymma rekyumero u
PYO€:KHOT0 KOHTPOJIsI 1o 70 a0 23 a0 23 10 24
B ciayuae 3xk3amMeHa
IlepBblii 3Tan (0a30BbIii
YPOBEHb) — OLICHKA He MeHee 36 6. | He MeHee 12 | He MeHee 12 | He MeHee 12
«YOBJICTBOPHUTEILHO»
Bropoii 3Ttan (IpoABUHYTHINH menee 70
YPOBE€HBb) — OII€HKA «XOPOII0» (51-69) MeHee 23 MeHee 23 MeHee 24
Tpertnii 3Tan (BbICOKHH
YPOBEHB) - OLIEHKA «OTJINYHO» HE MEHee He MeHee 23 | He MeHee 23 | He MeHee 24
70

Lenvio npomedsicymounvix ammecmayuii IO AUCHUIIUHE SBIISETCS OLIEHKA KaueCcTBa
OCBOEHMS JUCLUUIUIMHBI 00yJaroIUMHUCH.
TunoBsle  3amanus, obecneunBatonie  ¢opmupoBanue  komnereHuuit  OIIK-1

MMpCACTaBJICHBI B T8.6J'II/II_IC 7.
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Taonuuya 7. Pesynomamot 0ceoenus yueoHoil OUCUUNIUHbBL, NOOJIEHCAujUe nPosepKe

Pe3yJILTaTLI HNuauxkaropsl OcHoOBHBIE OKA3aTENIN By onieHOYHOT O
Oﬁyl{eﬂﬂﬂ, JOCTHIKCHU S OLCHKH pe3yJabTaToB MaTepuaJjia
KOMIIETEHIHH KoMIeTeHIun (st o0yueHust
IJIAHUPOBAHUA
pe3yJibTaToB
00yueHus1 No
JjIeMeHTaM
o0pa3zoBaTeJIbHOM
NPOrpaMMbl U
COOTBETCTBYIOIIIUX
OLICHOYHBIX CpeI(CTB)
OIIK-1 OIIK-1.1 OIIK-1.1. 3-1. 3naer TunoBsie
Cnocoben Cnocoben OCHOBHBI€ MOHATHUS, (PAKTHI, OLICHOYHBIE
MIPUMEHSATH MPUMEHSTH 0a30BbI€ | KOHIUEIIUU, TPUHITUTIBI MaTepHAITBI /s
(dbyHIaMEeHTaIbHBIE | 3HAHUS, MOJYYEHHBIE | TEOPUN MATEMATUYECKUX U
YCTHOTO OIpoca
3HaHUA, B 0051aCTH (MJIM) €CTECTBEHHBIX;
MTOJTY9YCHHBIC B MaTeMaTHYECKUX U 0a30BbBIN MAaTEMATUYECKUAN (pasgen 5.1.1);
obmactu (WnH) eCTeCTBEHHBIX | ammapar, CBsI3aHHBIH C (Tema NeNel,2,6 n
MaTeMaTU4eCKUX U | HayK PUKJIAJIHON MaTeMaTUKOA 1 | T.1.)
(nnn) UH(pOPMATUKOMN
€CTECTBEHHBIX OIIK-1.1. V-1. Ymeer THIOBEIE TECTOBLIE
HayK, 1 MPUMEHSATH 3aaHHS
HCIONIB30BATE HX B dbyHaMeHTalbHbIE 3HAHMUS, (pasien 5.2.2.):
npodecCuoHATBHOM MOJTY4CHHBIC B 00IaCTH
NEeSITETLHOCTH. MaTeMaTHU4eCKuX U (MIIH) (NeNel-4, 8-10 n

OIIK-1.2

Cnocoben
UCIIOJIb30BAaTh TPU
peleHUH
npodeccuoHanbHBIX
3a/1a4 3HaHMS,
TIOJTyYCHHBIC B
obOactu
MaTeMaTHYECKUX U
(MJIM) €CTeCTBEHHBIX

HayK

€CTECTBEHHBIX HAYK B
npoeCCHOHATBHOU
NESITeTPHOCTH K PEIICHHIO
KOHKPETHBIX 3314
OIIK-1.1. B-1. Bimageer
HaBBIKAMU PEIICHUS 33/1a4 B
npoheccHOHATLHOU
JeSITeIbHOCTH HA OCHOBE
(byHIaMEHTALHBIX 3HAHUM,
MOJIyYeHHBIX B 00JIACTH
MaTeMaTHYeCKHUX U (WIIH)
€CTECTBEHHBIX HAYK

OIIK-1.2. 3-1. O0mamaer
0a30BBIMU 3HAHUSMU,
MOJIyYEHHBIMH B 00JIaCTH
MaTeMaTHYeCKUX U (MJIIH)
€CTECTBEHHBIX HAayK
OIIK-1.2. V-1. Ymeer
UCIIOJIb30BaTh 0A30BbIE
3HAHMUSI, TIOJTyYCHHBIC B
00nacTh MaTeMaTUIECKUX U
(M1TM) eCTeCTBEHHBIX HAYK B
npodeccroHanbHOM
JESITEILHOCTH.

T.J.)

Tunossie
OIICHOYHbIE
MaTepuaibl Ui
MIPOMEXYTOUYHOU
aTTecTaluu
(pazmen 5.3.)
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OIIK-1.2. B-1. Imeet
HaBBIKH BEIOOpA METOJIOB
perieHus 3a1a4
npodeccrnoHanbHO I
JeSITeIbHOCTH HAa OCHOBE
MOJTyYEHHBIX TEOPETHIECKUX
3HaHUU

7. Y4eOHO-MeTOANYeCKOEe o0ecnieyeHne I CIMILTHHbI
7.1. Hopmamueno-3axkonooamenvHule aKmul

[Ipukaz MunoOpuayku Poccun ot 06.04.2021 Ne 245 "OO6 yrBepxknaenun Ilopsiaka
OpraHM3allii W OCYLIECTBJICHHUS 00pa30BaTEIbHON JESATENbHOCTH MO 00pa30BaTEIbHBIM
mporpaMMaM  BbICIIEro oOpa3oBaHMsl - IporpaMMaM OakajiaBpuaTa, IporpaMMam
crenuanuTeTa, MmporpaMMaM wmaructparypel”" (3apeructpupoBaHo B Muntocte Poccun
13.08.2021 N 64644).
®denepanbHbIN TOCYIapPCTBEHHBIH 00pa30BaTeNIbHBIN CTAHAAPT 1O 00pPa30BaTEIHLHBIM
nporpammam BO (®I'OC 3++) no namnpasnenuto noarorosku 01.03.02 [Mpuxnagnas
MaTemaTHKa U uHpopmaTHka (ypoBeHb OakanaBpuata). [Ipukaz MunucrepcTBa o6pa3oBaHus
u Hayku Poccutickoit ®deneparuu ot 10 saBaps 2018r. Ne9 (3apeructpupoBano B
MHUHHCTEpCTBE FocTuIMK Poccutickoit @enepanmu 06 deBpans 2018r. Ne 49937);
®denepanpublit 3aK0H "O6 o06pazoBanuu B Poccuiickoit @eaepanun” ot 29.12.2012 N 273-03
http://www.consultant.ru/document/cons_doc LAW_ 140174/

. I[Iporpamma «I{udpoBasi s5koHOMUKAY, YTBEpKIEHHAs pacnopsbkeHreM [IpaBuTtenbcTBa
Poccuiickoit ®enepanuu ot 28 urons 2017 r. Ne1632-p.
. Yka3 IIpe3unenta Poccuiickoit @enepanun oT 9 mast 2017 r. No203 «O Crparteruu pazBuTus
nHpopmanmonHoro obmiectsa B Poccuiickoit deneparuu Ha 2017-2030 roasi».
7.2. Ocnosnasa ntumepamypa
1. EnbuoB A.A. Iuddepenunansusie ypaBuenus / EnpuioB A.A., EnpuioBa T.A.- Towmck:
ToMckuil rocynapcTBEHHbIH YHHBEPCUTET CHCTEM YIPABICHUS U PATUOIICKTPOHUKH,

Onb Kontent, 2013.- 104 c. http://www.iprbookshop.ru/72089.html

2. THontpsrun JI.C. OGbikHOBeHHbIe Muddepenunanbubie ypaBHeHus/ Ilontpsrun JI.C.-

ONEeKTpOH. TEKCTOBbIE NaHHbIE.- VkeBck: PerynsapHas n xaotudeckas quHamuka, 2001.-

396 c. http://www.iprbookshop.ru/17642.html.

3. AcramoBa U.B. [Iuddepenumansusie ypaBHeHus. IIpaktukym: ydeOHoe mocoOue/
Acramosa W.B., Hukumkun B.A.-M.: EBpa3uiickuii OTKpBITBII HHCTUTYT, MOCKOBCKHIA
rOCyJapCTBEHHBI YHHBEPCUTET SKOHOMHKH, CTAaTUCTHKH U HHpopmaTuku, 2004.-92 c.

http://www.iprbookshop.ru/10751.html
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7.3. [lononnumenvnas numepamypa
. Bambuudepos 10.B. luddepennmansusie ypaBuenus. Yacte 1: yuebnoe nmocobue/ M.:
EBpa3uiickuii OTKpPBITBII HMHCTUTYT, MOCKOBCKMI TI'OCYJapCTBEHHBI YHUBEPCHUTET
SKOHOMUKH, CTaTUCTUKH u MHPOPMATUKH, 2004.- 117 o

http://www.iprbookshop.ru/10663.html

. Hontpsrun JI.C. O6pikHOBeHHBIE aupdepenimansabie ypaBueHus/ [lontpsrun JI.C.-
DNEeKTpOH. TEKCTOBbIE JaHHbIE.- VkeBck: PerymspHas n xaotuueckas auHamuka, 2001.-

396 c. http://www.iprbookshop.ru/17642.html.

. Jlanua N.A. O6bIkHOBeHHbIE MU depeHInanbHble ypaBHEHUs: yueOHoe nocobue/ Jlanun

N.A., Paradrera JI.C., Ps6oBa A.B.- CII6.: Yausepcuter UTMO, 2013.- 106 c.
http://www.iprbookshop.ru/71494 .html.

. ©unmunmnoB A.®. COopHUK 3a7a4 1Mo AUQQepeHInanbHbIM YpaBHEHUAM. 5-€ u3n. — M.:

JIubpoxom, 2013. — 250 c.

7.4. Ilepuoouueckue uzoanusn (cazema, 6eCMHUK, 010/171eMEHb, HCYPHAL)
1. Bectnuk MI'Y Cepus 1. Marematuka. Mexanuka.
2. JIluddepeHmanbHbie ypaBHEHUS
3. Mokmaasr PAH
4. )KypHan BRIUACITUTEILHON MaTeMaTUKA U MaTeMaTHYECKON (pr3uKu
5.13Bectus By30B. CeBepo-KaBkaszckuii peruoH. EcTecTBeHHbIE HAYKH

6.Ycnexu MaTeMaTUYECKUX HaAyK

7.5. Humepnem-pecypcot

. http://www.dvo.sut.ru/libr/ite/079/index.htm

. http://window.edu.ru/window/catalog?p rubr=2.1.6

. http://'www.fepo.ru/

. http://festival.lseptember.ru/subjects/11/

. http://fcior.edu.ru/

. http://www.yandex.ru/

. http://www.rambler.ru/

. http://www.taurion.ru/

. http://olymp.mephi.ru/main/
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[Ipu npoBeaeHNN 3aHATHUHN JIEKIIMOHHOTO THUIIA IPAKTUUECKUX (CEMUHAPCKUX) 3aHATUN

UCTIOJIB3YIOTCS CBEICHHS 00 JIEKTPOHHBIX HH(POPMAIIMOHHBIX Pecypcax, K KOTOPhIM 00ecTiedeH

JOCTYII JyIs ToJIb30BaTeneit onbnmorexku KBI'Y.

Ilepeuens akmyanvHbix 11€KMPOHHBIX UHPOPMAUUOHHBIX O3 OAHHBIX,
K Komopubim obecneyen oocmyn nonvzoeamenam KbI'Y (2023-2024 yu. 200)

Ne | HammenoBanmue Kpartkas Axpec caiita HaunmenoBanue YcaoBus
/1 | JIEKTPOHHOTO | XapaKTepUCTHKA OpraHu3ainuu- AocTyna
pecypca BJIaJebla;
PEKBH3HUTHI IOTOBOPa

1. | Hayuynas Onektp. bubnuoreka | http://elibrary.ru 000 «H2b» ITonHbIit
JJIEKTPOHHAsI | HAYYHBIX JOCTYTI
oubanoTeKA TyONUKAIAH - JInuensnonHoe
(H3B P(I)(I)I/I) oxoo 4000 cornamenue Nel4830

MHOCTPAHHBIX U ot 01.08.2014r.
3900
beccpounoe
OTEYECTBEHHBIX
HAyYHBIX )KYPHAJIOB,
pedepatsl
nyonukaruii 20 ThIC.
KYPHAJIOB, a TAKXKE
onucanus 1,5 mirH.
3apyOCIKHBIX U
POCCHICKHX
nuccepranuii; 2800
pocc. KypHaJoB Ha
0€3BO3ME3IHON
OCHOBE

2. | 9BC 13800 u3manwuit mo http://www.stud 00O «Koucynprant | [TomHbiit
«KoHcyJabTaHT | BCceM o0nacTsaM medlib.ru CTy/ICHTa» JOCTYII
CTYIEHTA» 3HaHUH, (peructpanus

BKJIIOUaET OoJjiee http://www.med (r. Mocksa) no IP-agpecam

gem 12000 collegelib.ru KBI'Y)
Horosop

yaeomuKon i Ne750KC/07-2022

y4eOHBIX MTOCOOUiA

ans BO u CIIO, 864 Ot 26.09.2022 .

HAaUMEHOBaHMIA

XKypHaJoB U 917 AKTHBEH 110

MOHOFpa(I)Hﬁ. 30.09.2023r.

3. | «nexkrponnas | Komnexuus http://www.stud 000 ITosHeIi
OuodImoTeKa «Menmununa (BO) medlib.ru «[TonuTexpecype» JIOCTYTI
Texuudyeckoro | 'DOTAP-Menua. (peructpanus
By3a» (OBC Books in English (r. Mocksa) no [P-agpecam
«KoHcyabTanT (KHI/IFIE Ha JloroBop KBI'Y)
CTYIEHTAa») aHTJIMICKOM Ne849KC/03-2023

SI3BIKE)»

or 11.04.2023 r.

AKTHUBEH 110

34



http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/

19.04.2024r.

IBC «Jlanp»

DIEeKTPOHHBIE
BEPCUU KHUT
BEYIIHNX
U3JIaTENIbCTB
yueOHOM U HaydHOU
auTepaTypsl (B TOM
quclie
YHHUBEPCHUTETCKIX
U3JIaTENIbCTB), TAK U
JJIEKTPOHHbBIE
BEpCHUHU
MEPUONIECKUX
W3JaHUN 1O
pa3IMYHBIM
00J1aCTSIM 3HaAHUIL.

https://e.lanbook
.com/

000 «9BC JIAHb» (r.

Canxkr-IlerepOypr)
Jorosop Ne41EIT/223
ot 14.02.2023 1.

AKTHBEH 10
15.02.2024r.

[TonHbIM
JOCTYI
(peructpanus
no [P-agpecam
KBI'Y)

IBC «Jlaub»

Konnexuus
AIEKTPOHHBIX
m3gaaum «DITY. 10-
11 xn. U3a-BO
«IIpocBemenney.
O6meoOpa3oBaresb
HBIC TTPEAMETEI.

https://e.lanbook
.com/

000 «9BC JIAHb» (r.

Cankr-IlerepOypr)

Jorosop
Ne246EI1/223

ot 31.07.2023 1.

AKTHUBEH JI0

ITombrin
JIOCTYII
(peructpanus
no [P-agpecam
KBI'Y)

01.09.2024r.

Hauuonanoua | OObequHEHHEBIN https://rusneb.ru/ ®OI'BY «Poccuiickas | Hoctyn ¢
s 3JICKTPOHHANA 3J'I€KTp0HHI>II71 rocyJapCTBEHHas 3JICKTPOHHOI'O
OuoIMoTEKA Karajgor GoHI0B OUOTHOTEKAY YHUTAIBLHOTO
PI'b POCCUICKHUX 3aia

OuOIHOTEK, Horosop OMOINOTEKH

coaep KaIui Nel101/HDb/1666-11 oT | KET'Y

4 331 542 10.09.2020r.

AIEKTPOHHBIX .

JIOKYMEHTOB beccpounsiit

00pazoBaTeIILHOTO U

HAy4HOI'O XapakKTepa

0 Pa3JIMYHBIM

OTpAacCIIsIM 3HAHUH
IbC 107831 http://iprbooksh 000 «Ai# IIu Op [Tonnbrii
«IPSMART» nyOnuKamuii, B T.4.: | op.ru/ Menua» JIOCTYTI

19071 — yue6HbIX (peructpanus

U3aHui, 6746 — (r. Mocksa) no [P-anpecam

HAy4YHbIX U3JaHUMH,
700 xommexkuwmii, 343
xypHana BAK, 2085
ayAMOU3/IaHU M.

Jorosop Ne75/EIl-
223

or 23.03.2023 .

AKTHUBEH J10
02.04.2024r.

KBI'Y)
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8. IBC Temarnueckas http://iprbooksh 00O «Ai# Ilu Op ITonnbIii
«IPSMART» | xoJuiekius op.ru/ Menuay» JIOCTYTI
«Pycckuil S3bIK Kak (perucTpartust
(30P PKN) I/IHzCTpaHHHﬁ» http://www.ros- (r. Mocksa) 1o IP-azpecam
edu.ru/ KBFY)
M3natesekue Jorosop Nel142/EIl-
223
KOJUIEKIIUHU:
) ot 18.05.2023 1.
«3naroycr»;
«Pycckuil sA3bIK. CPOK MPEIOCTaBICHUSA
Kypcew; «Pycckuit TUICH3HH:
13b1K» (Kypest YMK
«Pycckuit s3bIK ¢ 01.06.2023 no
CETrOHs» - 6 KHUT) 01.06.2024

9. | 9BC «lOpaiiT» | DNEKTPOHHBIE https://urait.ru/ 000 «2nexrponnoe | [TosHelit

nasa CIHO BepcUU yueOHOH U W3/1aTeIbCTBO JIOCTYTI
Hay4HOH FOPAIT» (r. Mocksa) | (perucrpanus
JUTEPATYpPhI no [P-agpecam
M3/1aTENCTB HAorosop Ne30S/EIl- | KBI'Y)
«Opaitt» ms CITIO 223
1 SNCKTPOTHHE Or27.10.2022 1.
BEpCHUHU
MEePUOTUIECKUX AKTHBEH 10
U3/IaHHH 110 31.10.2023 1.
Pa3TUYHBIM
00J1acTsIM 3HAHUIA.

10. | 9BC «lOpaiiT» | DNeKTpOHHbIE https://urait.ru/ 000 «3Onekrponnoe | [TonHblii

s BO Bepcuu 8000 HU3JaTCIbCTBO JOCTYII
HalMEHOBAaHUH FOPAIT» (r. Mocksa) | (perucrparus
y4eOHOH 1 HAy4YHOU no IP-agpecam
JUTEPATYpPhI HMorosop Ned4/EIl- | KBI'Y)
M3/1aTENLCTB 223
«Opaitr i BO Or 16.02.2023 1.

AJIEKTPOHHbBIE

BEpCcHH AxtuseHn ¢ 01.03.2023
HEPUOUUECKUX r.

U3JIaHUi 10

Pa3JIMYHBIM 1o 29.02.2024 r.
00nacTsIM 3HaHUIA.

11.| Polpred.com. 0630p CMMU Poccun | http://polpred.co 00O «Ilonnpen Hoctyn no IP-
HogBoctn. U 3apyOeKbsl. m CIIPaBOYHUKI aapecam KbI'Y
00630p CMMU. [TonHbie TeKCTHI +
Poccusi u aHanuThKa u3 600 besposmesnno (6e3
3apy6exbe u31aHuii mo 53 oduHaTbHOTO

OTpacism JIOTOBOPA)

12. | pe3ugentcka | bonee 500 000 http://www.prlib OI'bY ABTOPHU30BaHH
s1 OM0IMOTEeKAa | DIEKTPOHHBIX .ru «IIpe3unenrtckas BIM OCTYII U3
um. b.H. JIOKYMEHTOB TIO oubmmorexka um. b.H. | Onbimmorekn
Eabunna ucropun OTeyecTsa, Enbuunay (r. Canxr- | (@yA. Nell5,

POCCHICKOM 214)
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roCy/lapCTBEHHOCTH, [TetepOypr)
PYCCKOMY SI3BIKY U

npaBy Coraaiienue ot

15.11.2016r.

beccpounblit

7.6 Memoouueckue yKazanus no npogeodeHuI0 pa3iudHplX y4eOHbIX 3aHAMUIL U
opy2um u0am camocmoameabHoll padomaol

OCHOBHBIMU BUJAMH Y4EOHBIX 3aHATHH NpU U3ydeHUH Kypca «luddepeHumanpuple
YpaBHEHUS» SIBJISIFOTCS JIEKIIUU, IPAKTUYECKHUE 3aHATHS U KOHTPOJIUpYEMasi CaMOCTOSITENIbHAS
paboTa CTYA€HTOB C U3y4YEHUEM UMH PEKOMEHI0BAaHHOM JTUTEPATYpHI.

Jlexus — ri1aBHOE 3BEHO TMJAKTHUECKOro LuKia o0yyeHus. E€ nens — popmupoBanue y
CTYJAEHTOB OPUEHTUPOBOYHON OCHOBBI JUIsl TOCJIEAYIOLIET0 YCBOECHUSI MaTepraia METO10M
camocCTOsITeNbHOM paboThl. CoaepxkaHue JEKINUU JOKHO OTBEYATh CIEAYIONINM
JUIaKTUYECKUM TPeOOBaHUSAM:

- U3JI0)KEHHE MaTepuasa OT MPOCTOTO K CI0XKHOMY, OT U3BECTHOTO K HEU3BECTHOMY;

- JIOTUYHOCTh, YETKOCTh U ICHOCTh B M3JI0)KEHUH MaTepuaa;

- BO3MO>KHOCTb MPOOJIEMHOTO U3JI0KEHHUSI, TUCKYCCUHU, HAIOTa C 1eJIbI0 aKTUBU3AIUH
NEeSITENIHOCTH CTYJICHTOB;

- TECHAsl CBS3b TCOPETUUCCKUX MOJIOKEHHUH M BBIBOJIOB C TIPAKTUKON M Oy IyIiel HayqHOU
NeSITeIbHOCTHIO MaruCTPaHTOB.

[IpenogaBaTenb, YUTAOMUN JAHHBIN JIEKIIMOHHBIA KypC, TOJKEH 3HATh CYIIECTBYIOLIUE
B [1€JJarOTUYECKOI HayKe U MCIOJIb3yeMble HA MPAKTUKE BAPUAHTHI JIEKIIU, UX TUAAKTHYECKUE
BO3MOXHOCTH, a TAK)K€ UX METOUUYECKOE MECTO B CTPYKTYpE Mpoliecca 00yueHusl.

[IpakTrdeckue 3aHATHS CIyXaT YrIyOJeHHUIO U 3aKPEIUICHUIO 3HAHUI CTY/IEHTOB,
MOJIyYE€HHBIX UMH B X0j1€ JeKiuil. [I[poBoasATCS MpakTUYecKue 3aHATUS 10 Y3JI0OBBIM U Hanbolee
CJIO’KHBIM TeMaM y4eOHOM rmporpamMmbl. OHU MOTYT ObITh TOCTPOEHBI KaK Ha MaTepuane 0 JHOH
JIEKIIMH, TaK ¥ Ha COJIEp>KaHUU 0030 PHOM JIEKIIMHU, a TAKXKEe MO OTPEeIEHHON Teme 0e3 YTeHHUS
MIpeIBApUTENIbHOM JIeKIMU. [ TaBHas ¥ Onpeaesiaroias 0COOEHHOCTh JI000r0 MPaKTHUECKOTO
3aHATHUS — HAJTMYKE 3JIEMEHTOB TUCKYCCHH, TPOOJIEMHOCTH, TUalora MEeX Ay MPeroaaBaTesieM 1
CTYIAEHTAMH U CAMUMHU CTYIECHTaMHU.

Kpome Toro, npakTuueckue 3aHATUS TO3BOJIAIOT Pa300paThCsl B CI0XKHBIX BONPOCaXx,
BO3HHUKAIOIINX B ITPOIECCE CAMOCTOSATENIBHOM paboThl, U cPOpMUPOBATH HEOOXOAUMBIE HABBIKH
U yMeHHd. YKa3zaHHas (popma mpoBeieHHsI 3aHATHI pa3BUBAET OPATOPCKUE CIIOCOOHOCTH,
COBEpILEHCTBYET HABBIKH BBICTYIIJICHUA. SIBISASACH OHUM M3 OCHOBHBIX BUJIOB Y4€OHBIX

3aHHTHfI, I[MpaKTHUKa IMoABOAUT UTOT CaMOCTOSTEIbHOM pa60Te CTYACHTOB 110 KaXXJI0M Teme. HpI/I
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9TOM MPAKTUYECKHUE 3aHATHS AI0OT MOJOKUTENBHBIE PE3YJIbTAaThl TOJIBKO B TOM CIIydae, €CIu UM
MPEIIECTBYET T0CTaTOYHO 3(PpPeKTuBHAS U MIIOJOTBOPHAs paboTa MO CAaMOCTOSATEIIBHOMY
M3Y4YEHUIO PEKOMEHI0BAHHON OCHOBHOU M JIOTIOJIHUTEIBHOU JIUTEPATYPBI.

ba3oBbsiMu BuaMu yueOHOM pabOThI CTYJEHTOB SIBJISIFOTCS ayAUTOPHAS U
camocrosTenbHad. [Ipuuem, aynutopHoil paboTe Ha MPAaKTUUECKUX 3aHATUAX, 0053aTEIbHO
JI0JIKHA MIPEIIECTBOBATh CaMOCTOsITENbHAs paboTa CTyAeHTa. B 4acTHOCTH, MOATOTOBKY K
MPAKTUYECKUM 3aHATUSIM 110 «/{nddepeHnranbHpIM ypaBHEHUSAM» PEKOMEHIYeTCSl HAYMHATh
3a0J1arOBpEMEHHO U MPOBOIUTH B CIEAYIOUIEH MOCIEI0BATEIILHOCTH: YSICHEHUE TEMBI U
OCHOBHBIX BOIIPOCOB, BHIHOCUMBIX Ha 3aHSATHE; ONPE/esIEHNE NOPsAIKa OITOTOBKH K CEMHHAPY
(Korja v Kaxkyo JUTepaTypy U3ydHUTh, Ha KaKHe BOIIPOCHI 00paTUTh 0c000€ BHUMAHMUE);
03HAaKOMJIEHHUE C JIUTEpaTypoil, u e€ uzyuenue. [Ipu nzyueHun nureparypbl HEOOXOAUMO
nepepaboTaTe HHOOPMAITHIO, TITYOOKO OCMBICIMB IPOUYNTaHHOE. B X0/1€ TOIrOTOBKH K 3aHSITUIO
CTY/ICHTBI MOTYT BBITIOJTHUTH:

- KOHCTIEKTHUPOBaHKE MEPBOUCTOYHUKOB U JAPYroil yueOHOM TuTepaTyphl;

- MpopaboTKy yueOHOTro MaTepuraia (10 KOHCIEKTaM JIEKINHM yueOHO! 1 HaydHOU

JUTEpaType) U NOArOTOBKY JOKJIAA0B IS MPAKTHUECKUX 3aHATHIH;

- MOMCK U 0030p HAYYHBIX IMYOJIMKALMH U JIEKTPOHHBIX UCTOYHUKOB UH(OpMaIUH,

MOJArOTOBKY 3aKJIIOUEHMsI 110 0030pY;

- pelieHue 3aaad, ynpaxHeHH;

- paboTy ¢ TeCTaMu ¥ BOIIPOCAMU JJIsI CAMOIIPOBEPKH;

U T.J1.

IIpu noaroToBKE K OTBETY CTYAEHT AOJKEH 00paTUTh BHUMAHUE HA CIIEAYIOIINE
TpeGoBaHUsA: CBOOOJHOE U3JI0KEHUE MaTepraa; apryMEeHTUPOBAHHOCTh BCEX COAEPIKALIMXCS B
OTBETE BBIBOJIOB U 3aKJIIOUEHUIl; KYJIbTypy peud. BricTynaromuil 1oKeH yMeTh OTCTauBaTh
CBOM pe3ynbTaThl. CTYAEHTBI JOJKHBI ObITh TOTOBBI K BBICTYIICHHIO JOOPOBOJIBHO MIIH O
BBI30BY IpErogaBaress 10 BCEM BOIIPOCaM, pACCMaTpUBAaEMbIM Ha 3aHATHUU.

B xoze nmpakTu4yeckoro 3aHATHs CTYAEHTaM PEKOMEHAYETCs BHUMATENBHO CIIyLIaTh
BBICTYIIJICHUS TOBapUILEH, 1eJ1aTh PH HE0OXO0AUMOCTH 3aIHMCH, a TAKXKE 3aMe4aTh JOMYyIEHHbIe
B PEILLIEHUAX CTYJEHTOB HETOUHOCTH, OIIMOKHU U UCTIPABIIATh UX. B KOHIIE 3aHATHS
IIPEero/1aBaTellb MOABOJUT UTOTH U3YYEHUS TEMbl, 00BSBISET OLIEHKHU, MOTy4YCHHbIE CTYICHTaMU,
JIaeT B Cllyyan He0OXOAMMOCTH PEKOMEHIAINH 110 JOMOJHUTENbHOM paboTe Ha/l OTAeTbHBIMU
BOIPOCAMHU TEMBI.

Memoouueckue pekomenoayuu npu padbome Ha0 KOHCHEKMOM 80 6PeMA NPOBEOCHUA TEeKUUU
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B nporiecce TEKIIMOHHBIX 3aHATHH 11€J1eC000pa3HO KOHCIIEKTUPOBATH YUeOHBIN
Matepuai. J{Js 3Toro UCmonb3yrTes 00IIKe U YTBEPAUBIINECS B IPAKTHKE MPABUIIA, U IPUEMBI
KOHCIIEKTUPOBAHUS JICKLIUN:

KoHcrniektupoBaHue JICKIU BEAETCSA B CIEUUAIBHO OTBEACHHOM YISl 3TOTO TETPaJI,
Ka)XIbIi JINCT KOTOPOU JIOJKEH UMETh MOJISI, HA KOTOPBIX JIEJIAI0TCS IOMETKH U3
PEKOMEHIOBAHHOM JIMTEPATYPHhI, JOTIOJHSIOIIUE MAaTEPUAI IPOCIYILIAHHOMN JIEKIMH, a TAKKE
MO TYEPKHUBAIOIIHE OCOOYIO BaKHOCTh TEX MJIM UHBIX TEOPETHUECKHUX MOJIOKEHHUM.

[Henecoobpa3Ho 3amuChHIBaTh TEMY U TUTaH JICKIIUH, PEKOMEHAYEMYIO JIUTEPATYPY K TEME.
3anucu pa3/eNoB JIEKIIUH JTOJKHBI UMETh 3ar0JI0BKH, T0/13ar0JI0BKH, KpacHbI€ CTPOKH. [[is
BBIJICJICHHS Pa3JI€NIOB, BHIBOJIOB, ONPEIEIEHU, OCHOBHBIX M€ MOYKHO MCIIOJIb30BaTh LIBETHHIE
KapaHJau 1 GJIoMacTepsl.

Ha3BaHHbI€ B IEKIIMU CCHUTKY HA TTEPBOMCTOYHUKH HA/I0 TIOMETUTH Ha TIOJISAX, YTOOBI IPH
CaMOCTOSITEIPHON pab0oTe HAWTH U BIKCATh UX. B KOHCIIEKTE JOCIOBHO 3aITMCHIBAIOTCS
oTpeieNICHuUs IOHATUH, KaTeropuid U 3akoHOB. OcTaabHOE JOHKHO OBITH 3aITMCAHO CBOMMU
CIIOBaMH.

KaxxnoMy cTyneHTy He00X0IMMO BBIPaOOTaTh U UCIIOJIH30BATh JOITYCTUMBIE
COKpaIIeHHus1 HanboJjee pacmpoCTPAHECHHBIX TEPMUHOB M TIOHSITHA.

Memoouueckue pekomMeHOayUU NO OP2AHUAUUU CAMOCMOAMEIbHOU PAOOm bl

CamocrosTenbHas paboTa 00yJaronuxcs - Croco0 aKTUBHOTO, IEICHANPABICHHOTO
MPUOOPETEHNS CTYICHTOM HOBBIX ISl HErO 3HAaHUM M YMEHUM 0€3 HEMOCPEACTBEHHOTO y4acTHs
B 3TOM TIpoliecca npemno/aaparesieid. [IoBbIIIeHHE poJIM CaMOCTOSTENbHON pabOThl 00YJArOITUXCS
IIPU TIPOBEICHUH PA3JIMYHBIX BUIOB YU€OHBIX 3aHATHN MPEIOJiaracT:

—  ONTUMH3AIMIO METOJ0B 00yUYCHUSI, BHEIPEHUE B YUCOHBIN MPOIECC HOBBIX
TEXHOJIOTUH 00yYEHHUsI, MTOBBIIIAIONINX MPOU3BOIUTEILHOCTh TPYy/Ia MIPENOoAaBaTeNsl, aKTHBHOE
MCI0JIb30BaHKE UH(OPMALIMOHHBIX TEXHOJIOT U, MO3BOJISIOMIUX 00yJaroeMycsi B y1ooHoe AJis
HEro BpeMs OCBauBaTh yueOHBIN MaTepua;

—  [IMPOKOE BHEJIPEHUE KOMITbIOTEPU3UPOBAHHOTO TECTUPOBAHUS ;

—  COBEpIICHCTBOBAHME METOAMKHU IIPOBEACHUS MMPAKTUK U HAYYHO-UCCIEA0BATEIbCKOM
paboThl 00YJaIOIINUXCSI, TOCKOIBKY UMEHHO 3TH BUIBI y4eOHOM paboThI B IEPBYIO OUYEpeIh
TOTOBST OOYYAIOMIMXCS K CAMOCTOSATEIHFHOMY BBITIOJIHEHUIO MTPO(EeCCHOHATBHBIX 33/1a4;

—  MOJEPHM3ALMIO CUCTEMBI KypCOBOTO U AUILIOMHOTO TPOEKTUPOBAHUS, KOTOpast
JIOJI’KHA MOBBIIIATH POJIb CTYJCHTA B MOAO0PE MaTepuaa, MOUCKe MyTel peleHns 3aaau.

CamocTtosarenbHas paboTa MPUBOJUT CTYJCHTA K TOTYYSHUIO HOBOTO 3HAHUS,
YIIOPSAOYCHHIO U YTTyOICHUIO MMEIOIIUXCS 3HAHUH, (OPMHUPOBAHUIO Y HETO

HpO(beCCI/IOHaHLHLIX HaBbBIKOB H YMCHI/Iﬁ CaMocTosTenbHas paGOTa BBIIIOJIHACT P (byHKHHﬁZ
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—  pa3BUBAIOIIYIO;

—  uH(pOPMAIMOHHO-00Yy4aIoUTYI0;

—  OPHUEHTHPYIOUIYIO ¥ CTUMYIHPYIONIYIO;

—  BOCIHHTHIBAIOIIYIO;

—  HCCIIEZ0BATEIBCKYIO.

B pamkax Kypca BBITOJIHSIOTCS CIICAYIOIINE BUIbI CAMOCTOSITEILHON paboTHI:

1. TIpopaboTtka yueOHOTO MaTepuaa (TI0 KOHCIICKTaM, YIeOHOU U HAyIHOM
IuTeparype);

2. BrinonHeHue pa3sHOYPOBHEBBIX 33]a4 U 3aJJaHUI;

3. Pabota c TecTamu 1 Bopocamu JjIsl CaMOIIPOBEPKHU;

4. BrlnogHEeHHE UTOTOBOYM KOHTPOJIHHOM PaObOTHI.

CryneHTaM peKOMEHIyeTCs ¢ CaMOro Hadasia OCBOCHUs Kypca paboTaTth ¢ JINTepaTypoi u
npeuIaraeMbIMH 33JJaHASIMU B (JOPME TIOJTOTOBKU K OYEPETHOMY ayAUTOPHOMY 3aHATHIO. [Ipn
ATOM aKTYAJM3UPYIOTCS HMEIOIINECs 3HAHUS, a TAK)KE co3aeTcst 0aza sl yCBOCHUS HOBOTO
MaTepHalia, BOSHUKAIOT BOIIPOCHI, OTBETH HA KOTOPBIE CTYJCHT MOJyYaeT B ayAUTOPHH.

Heob6xo1umMo 0TMETHTb, YTO HEKOTOPbIE 3aJaHUs U1 CAMOCTOATEIBHON padOThI 1O
Kypcy UMEIOT omnpeseneHHyto crnenuduky. [Ipu ocBoeHnn kypca CTyJeHT MOXKET MOJIb30BaThCs
OnOIMOTEKOM By3a, KOTOpas B TIOJIHOM Mepe 00ecreueHa COOTBETCTBYIONIEH JTUTEPATYPOH.
3HAUUTENbHYIO TOMOIIH B TIOJrOTOBKE K OUEPETHOMY 3aHATHIO MOXKET 0Ka3aTh UMEIOUIUICS B
y4eOHO-METOAMYECKOM KOMILIEKCE KpaTKUN KOHCIEKT JieKuuid. OH ke MOKET MCIOJIb30BaThCs U
JUIS 3aKPEeTICHUS TTOJYYeHHOTO B ayqUTOpuu MaTepuaia. CaMocTosiTeNbHas paboTa CTYACHTOB
MpeycCMOTpeHa YUeOHBIM IIJIAHOM U BBIMOJIHSIETCS B 00s13aTEIbHOM MOPsiAKe. 3a1aHus
MIPEII0KEHBI 10 KaXKJI0M U3ydaeMoi TeMe U MOTYT TOTOBUTHCS MHANBUAYAIBHO WK B TPYIIIIE.
[To HEOOXOAMMOCTH CTYICHT MO>KET 00paIaThCs 3a KOHCYJIbTallMel K MPerno1aBaTeiro.
Brinosinenue 3a1anuii KOHTPOJIMPYETCS U OLIEHUBACTCS MPETOJaBaTENIEM.

JJig yCcTIemHOro caMOCTOSTEIbHOTO U3YUeHHUsI MaTeprasa CeroIHs UCIOIb3YIOTCS
pa3IuyYHbIE CpeACcTBa 00YUYEeHHUS, CPEIU KOTOPBIX 0c000€ MECTO 3aHUMAIOT HH(GOPMAIITMOHHBIE
TEXHOJIOTUU PA3HOTO YPOBHS U HANPaBIEHHOCTH: JIEKTPOHHBIE YUEOHUKH U KYpCHI JIEKLIUH,
0a3bl TECTOBBIX 3aJJaHUN U 3a/1a4. DJIEKTPOHHBINA Y4eOHUK MPEAICTaBIAET COO0H MporpaMMHOe
CPEZACTBO, MO3BOJISIONIEE IPEACTABUTD JUISI U3YUYEHUS! TEOPETUUECKUI MaTepual, OpraHu30BaTh
anpoOupoBaHKe, TPEHAXK M CAMOCTOSITEIbHYIO TBOPUECKYIO paboTy, MOMOTA0IIee CTYACHTaM U
MIPEI0/1aBaTell0 OLICHUTh YPOBEHb 3HAHUI B ONpE/IeIEHHOM TeMaTHKe, a TaKXkKe coJieprKaliee
HE00X0IMMYIO CIIPABOYHYIO HH(OPMAIHIO. DICKTPOHHBIM Y4eOHUK MOKET MHTETPUPOBATH B
ce0e BO3MOKHOCTH PA3JIMYHBIX MeJarOrn4eCKUX MPOrpaMMHBIX CPEACTB: 00yJaroInx

nporpamMmm, ClipaBO4YHUKOB, y"IC6HBIX 0a3 JAaHHBIX, TPCHAKCPOB, KOHTPOJIUPYIOIIUX IIPOTrpaMM.
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Jljis ycrienmHo# opraHu3aiyy caMoCTOSITENTbHOM PabOThl BCE aKTUBHEE TIPUMEHSIOTCS
pa3zHooOpa3Hbie 00pa30BaTENbHBIC PECYPCHI B CeTH VIHTEPHET: CUCTEMBI TECTUPOBAHUS TI0
Pa3IMYHBIM 00JIACTSM, BUPTYAJIbHBIC JIEKIIUH, JIA0OPATOPUH, TIPH 3TOM ITOJIH30BATEIIO
JOCTAaTOYHO UMETh KOMIBIOTEP U MOAKII0UeHUE K HTepHEeTY J1st TOTO, 4TOOBI CBSI3ATHCS C
MpenogaBaTesieM, periaTh BEBIYUCIUTEIbHBIC 3aa41 U MOTy4aTh 3HaHus. Vcnonp30BaHue cetTei
YCHJIMBAET POJIb CAMOCTOSITEIIbHONU PabOThI CTYJEHTA U MO3BOJISIET KapAMHAIIBHBIM 00pa3oM
W3MEHUTh METOAUKY MPENoJaBaHus.

CTyaeHT MOKET MoJTy4aTh BCE 3a/IaHUsI 1 METOIMYECKUE YKA3aHHs Yepe3 CcepBep, UTO
JTAET €My BO3MOKHOCTh NMPUBECTU B COOTBETCTBUE JTMYHBIC BOSMOKHOCTH C HEOOXOTUMBIMU IS
BBITIOJTHEHUS paboT Tpymo3aTparamu. CTyJIEHT UMEET BO3MOXKHOCTD BBHITIOJIHATH paboTy J0oMa
WIHM B ayAUTOpHUU. bosblioe BocnuTaTeibHOE U 00pa30BaTEIbHOE 3HAUEHUE B CAMOCTOSITEIEHOM
y4eOHOM TpyJe CTYACHTa UMEET CAMOKOHTPOJIb. CaMOKOHTPOJIb BO30YXKIaeT U MOAIEPKUBAET
BHUMAaHUE U MHTEPEC, MOBBIIIACT aKTUBHOCTD MTAMATH W MBITIUICHHS], TIO3BOJIECT CTYICHTY
CBOEBPEMEHHO OOHAPYKUTh M YCTPAHUTH JIOMYIICHHBIE ONTMOKH U HEAOCTATKH, 0OHEKTHBHO
OTIPENIETTUTh YPOBEHb CBOUX 3HAHHM, MPAKTHUECKUX yMeHUH. CamMoe TOCTYITHOE U TTPOCTOE
CPEICTBO CAMOKOHTPOJIS C IPUMEHEHUEM HH(POPMAIIHOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH -
3TO psijl TECTOB «on-line», KOTOPbIE MO3BOJISIOT B PEKUME PEeaIbHOTO BPEMEHH ONPENEIUTh CBOI
YpOBEHb BJIa/ICHUS MTPEIMETHBIM MaTEPUAJIOM, BEIIBUTH CBOM OIIMOKU U TIOJTYYHUTh
PEKOMEHAAINN IO CaMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypoii

Bcro nuteparypy MOXKHO pa3JeiuTh Ha Y4eOHUKU U ydeOHbIe TOCOOUSI, OpUTHHAIIbHBIE
Hay4yHble MOHOTpaHUUecKrue UCTOYHUKH, HaydHble MyOJIMKAllUU B Iepuoandeckoii neyaru. U3
HUX MOKHO BBIICTUTH JIUTEPATYPY OCHOBHYIO (PEKOMEHYEMYIO), TOTIOTHUTEIbHYIO U
JTUTEPaTypy Ui YTIyOJIeHHOTO N3YUeHUs AUCIUILITUHBI.

N3ydeHne QUCHMILTMHBI CIEAyeT HAUYMHATD C yYeOHHKA, MOCKOJIbKY YYeOHHUK — 3TO
KHHTa, B KOTOPOH M3JI0’KEHBI OCHOBBI HAYYHBIX 3HAHUI 110 OMPE/ICTICHHOMY MIPEIMETY B
COOTBETCTBHUHU C LIETSIMU U 33/1a4aMH 00y4eHHsI, YCTAHOBIEHHBIMU IIPOTPAMMOIL.

[Ipu pabote ¢ muTEPaTypOil HEOOXOAUMO YUUTHIBAThH, YTO UMEIOTCS Pa3TUYHbIC BUIbI
YTEHUS, U KKl U3 HUX MCIOJIB3YETCS Ha OMPEICICHHBIX ATarax OCBOCHUS MaTepuaa.

IIpedsapumenvHoe YTeHNE HANIPABICHO HA BBISIBICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
Y MOUCK UX 3HAYEHUs B CIIPABOYHOM JIUTEepaType. B yacTHOCTH, TpU YTEHUU YKa3aHHOMU
JTUTEPATypbl HEOOXOAUMO MOAPOOHEUIITUM 00pa30M aHATU3UPOBATH MOHSATHSI.

Ck603H0€ ymeHue TIPENoJIaraeT NpoYTeHUE MaTepraia OT Havala 0 KoHia. CKBO3HOE
YTeHHE TUTEPATyPhl U3 MPUBEACHHOTO CIHCKA 1a€T BO3MOXKHOCTh CTYJAEHTY C(hOPMUPOBATH
CBOJI OCHOBHBIX MOHSATHI U3 U3y4aeMoi 001acT U CBOOOIHO BIIAJIETh UMH.
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Buvibopounoe — Ha000pOT, IMEET LIEBIO MOUCK U 0OTOOP MaTepuana. B pamkax JaHHOTO
Kypca BBIOOPOYHOE YTCHHE, KaK CIIoco0 OCBOSHUS COJIEpIKaHuUs Kypca, TOJDKHO HCIIOJIb30BAThCS
IIPY MOJATOTOBKE K MPAKTHUUYECKUM 3aHSTHUSM IO COOTBETCTBYIOIIUM pa3JieliaM.

Ananumuueckoe umeHue — 3T0 KPUTHUECKUH pa3z00p TEKCTa C MOCIEAYIOIINUM €T0
KOHCIeKThpoBarreM. OCBOCHHE yKa3aHHBIX TIOHATUN OyaeT HanOosee 3pGEeKTHBHBIM B TOM
cilydae, €ClId MPY YTCHUH TEKCTOB CTYJIEHT OYyJIET 3a/1aBaTh K 3TUM TEKCTaM BOMPOCHL. YacTh u3
3THX BOIPocoB chopmymupoBana B ®OC B nepeune BonpocoB st codecenoBanus. Ilepedenn
STUX BOTPOCOB OTPAaHUYEH, IOATOMY Ba)KHO HE TOJIBKO COJIEP>KaHKME BOIIPOCOB, HO CaM TIPUHITUIT
OCBOEHHS JIUTEPATYPHI C TIOMOIIHI0 BOIIPOCOB K TEKCTaM.

Henbto uzyuaroueco urenus sBisieTcs riiydokoe U BCECTOPOHHEE MOHUMAaHKe yueOHOU
nHpopMmaruu. EcTh HECKOTBKO MPUEMOB U3YUAIOIIETO YTCHUS:

1. UrteHue mo anropuT™My mpesmnoiaraet pazonenrue nahopmaluu Ha OJIOKHA: Ha3BaHUE,
aBTOP; UCTOYHUK; OCHOBHAS UJes TeKCTa; (DaKTHUSCKUN MaTepHasl; aHAJIU3 TEKCTa IMyTeM
COTIOCTABJICHHSI UIMEIOIITUXCSI TOUEK 3PEHHS TI0 pacCMaTPUBAEMBIM BOIIPOCAaM; HOBH3HA.

2. IIpueM nMocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIICIYIOIINI alTOPUTM:

—  MEIJICHHO MPOYMUTATh TEKCT, CTAPasCh MOHATH CMBICI H3JI0KEHHOTO;
—  BBIJEJIHTH KIIIOUEBHIE CJIOBA B TEKCTE;
—  TocTaparbcsl MOHATh OCHOBHBIE UAEH, TOJTEKCT U 00Ul 3aMbICel aBTOpa.

3. Ilpuem Te3upoBaHUs 3aKI0YACTCS B (POPMYTUPOBAHUHU TE3UCOB B BUJIE MOJIOKECHUH,
YTBEP>KICHH, BHIBOJIOB.

K sTomMy M0OHO 1006aBUTH U MHBIE IPUEMBI: TIpUEM pedeprpoBaHUs, IPUEM
KOMMEHTHUPOBAHUSL.

Baxxnoii coctasisitonieii 110600ro COMMIHOTO HAYyYHOTO M3AAHUS SBIISETCS CIIMCOK
JTUTEPaTyphl, HA KOTOPYIO CChUIaeTcs aBTOP. [Ipy BOSHUKHOBEHUHN MHTEpECa K KaKO-TO
oOcykaemMoii B TeKCTe podiieMe BCeria €CTh BO3MOXKHOCTh OOPATUTHCA K CITUCKY
OTHOCSIIIeHCS K Hel auTepatypbl. B aToM ciiyuae Bcst mpoOiema kak Obl pa3OuBaeTcs Ha
COCTABIISIOIIME YACTH, KAXK/Iasi U3 KOTOPBIX MOXKET U3y4aThbcs OTACIBHO OT Apyrux. [Ipu atom
BaYKHO HE TEPSTh U3 BHJIa OO KOHTEKCT U HE MOTPYKAThCSl Ype3MEPHO B JETATH, TOTOMY UTO
TaKUM 00pa3oM MOXHO HE YBUJETh TJIABHOTO.

[ToaroTroBka K 3k3aMeHy JOJKHA MPOBOIUTHCS HA OCHOBE JICKIIMOHHOTO MaTepuaa,
MaTepuana MpakTUYECKUX 3aHITHI ¢ 00s3aTebHBIM 0OpallieHneM K OCHOBHBIM YUeOHHKAM I10
Kypcy. DTO MO3BOJHT UCKIIOYUTH OMIMOKY B MOHUMAaHUU MaTepuasa, 0OJIeryuT ero
OCMBICJICHHE, TPOKOMMEHTHPYET MaTepral MHOTOYHCIEHHBIMH TPUMEPaMHU.

Memoouueckue pekomenoayuu 011 NOO20MOGKU K IK3AMEHY

OK3aMeH SIBIISICTCS (I)OpMOﬁ HUTOI'0OBOI'0 KOHTPOJIA 3HaHUH U YMCHHﬁ, 06yqa101111/1x051 Io
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HaHHOﬁ JAUCHUIIIIMHE, TTOJIYYCHHBIX Ha JICKIIUAX, IIPAKTUYCCKUX 3aHATUAX U B IIPOLECCCE
CaMOCTOSATENIbHON paboThl. OCHOBOM AJISt ONPECTICHHS OIICHKH CIY)KUT YPOBEHBb YCBOCHUS
oOyJaronMMucs MaTepuana, IpeIyCMOTPEHHOTO JaHHOH paboueit mporpammoii K sx3ameny
JOTYCKAIOTCSl CTY/ICHTHI, HaOpaBiue 36 u 0osee O6aioB M0 UTOTaM TEKYIIETO U
MIPOMEKYTOYHOTO KOHTpoJisl. Ha sx3amene cTyaeHT MoxeT Habpatb ot 15 1o 30 6amos.

B nmepuo1 moAroTOBKM K 9K3aMEHY 00yJarolrecss BHOBb 00paIiarTes K yaeOHO-
MCTOAMYCCKOMY MaTCpraly U 3aKpCIIAIOT IPOMEKYTOYHLIC 3HAHU .

[ToxroToBka oOy4aromerocs K K3aMeHy BKJIIOYAeT TPH dTara:

—  camocTosTeIbHas padoTa B TEYCHHUE CEMECTPa;

- HETIOCPEACTBCHHAA MOATOTOBKA B IHU, MPEAIICCTBYIOIIHNEC 3K3aMCHY 110 TCMaM
Kypca;

- IMOATOTOBKA K OTBETY Ha 5K3aMCHAIIMOHHBIC BOITPOCHI.

[Tpu moaroToBKE K SK3aMeHy 00yJaromuMcs 1eJIecoo0pa3Ho MCIIOE30BaTh MaTEPUAIIBI
HeKHHﬁ, y‘Ie6HO-MeTO,ZII/I‘-IeCKI/Ie KOMIIJICKCBI, HOPMAaTUBHBIC TOKYMCHTBI, OCHOBHYIO U
JOTIOJTHUTEIIBHYIO JINTEPATYPY.

Ha sk3ameH BBIHOCUTCSI MaTepual B 00beMe, MPeyCMOTPEHHOM pabodeit mporpaMMoi
y4eOHOU TUCIUTIIIMHBI 32 CEMECTP. IK3aMeH MPOBOJIUTCS B MMCbMEHHOM / YCTHOU (opMme.

[Ipu mpoBeaeHNM 3K3aMeHa B MUCbMEHHOH (YCTHOM) hopMe, BeIyluii MpenogaBaTeilb
COCTaBJIISI€T 3K3aMEHAIIMOHHbIE OMJIEThI, KOTOPHIE BKIIIOYAIOT B CE0sl: TECTOBbIC 3a/1aHUS;
TEOPETUYECKHUE 3aJaHUs; 3a1a4K UK cuTyaunu. DopMynupoBKa TEOPETUUECKUX 3aJaHUS
COBHAaeT ¢ GOPMYITHPOBKOM MEPEUHs 3K3aMEHAIIMOHHBIX BOPOCOB, JOBEICHHBIX IO CBEICHUS
oOyuaronuxcs HakaHyHe 3K3aMeHallMoHHOU ceccun. CojepxaHe BOIIPOCOB OJHOTO Ouiera
OTHOCHUTCSI K Pa3JIMYHBIM pa3jieiaM MporpaMMbl C TeM, 4TOObI 00Jiee OJHO OXBAaTUTh MaTepHall
y4eOHOM TUCIUIINHBL.

B aynurtopuu, rie mpoBOAUTCS YCTHBIN SK3aMEH, TOJHKHO OJTHOBPEMEHHO HAXOIUTHCS HE
0oJiee MIECTH CTYIEHTOB Ha OJHOTO MpernogaBaTes, IpUHUMAIoNIero 3k3ameH. Ha moarotoBky
OTBeTa Ha OWJIET Ha SK3aMeHe OTBOIUTCS 40 MUHYT.

Ipu poBeIeHNH MMCBMEHHOTO 3K3aMeHa Ha paboTy OTBOAMTHCS 60 MUHYT.

Pe3ynbTar ycTHOTO (IMCbMEHHOT0) SK3aMEHa BhIPaKaeTCsl OLIEHKAMMU:

Ouenka «omauunon—om 91 0o 100 6an1106 — TEOPETUIECKOE COZIEPKAHUE KyPCa OCBOEHO
TIOJTHOCTBIO, 6€3 MPOOENIOB, HEOOXOAMMbIE PAKTUUECKIE HABBIKK PabOThI ¢ OCBOCHHBIM MaTepHaioM
cthopmrpoBansl. Bee nperycMoTpeHHbIe IporpaMMoit 00ydeH s yaeOHbIe 3a/JaHus BBIIOJIHEHBI, KAYECTBO
YX BBITIOJTHEHHS! OLIEHEHO YMCIIOM OaJUIoB, OIM3KMM K MakcuMasibHOMy. Ha sKk3ameHe cTyieHt
JIeMOHCTpUPYeT TITyOOKHe 3HaHUS TIPELyCMOTPEHHOTO PO paMMOi MaTeprana, yMeeT YeTKO, JTJAKOHUYHO U

JIOTUYCCKH MOCIICAOBATCIIbHO OTBCYATh Ha ITOCTABJICHHBIC BOITPOCHI.
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Ouenka «xopouto» —om 81 0o 90 d6annee — reopeTyeckoe coJiepkaHre Kypca OCBOCHO,
HEOOXOIMMBIC MPAKTUYECKUE HABBIKK PA0OTHI CPOPMUPOBAHEIL, BBINOIHEHHBIC YIEOHBIC 3a/IaHUs COCPIKAT
He3HauUTENbHbIE OIMOKK. Ha sKk3aMeHe CTy/IeHT IeMOHCTPUPYET TBEPAOE 3HAHUS OCHOBHOTO
(mporpaMMHOr0) Marepraa, yMeeT 4eTKO, IPaMOTHO, O€3 CyIIIECTBEHHBIX HETOUHOCTEH OTBEYATh Ha
TIOCTABJIEHHBIE BOIIPOCHL

Ouyenka «yoosnemeopumenvho» —om 61 0o 80 6annoe — TeOPETUIECKOE COJIEPKAHUE
Kypca OCBOCHO HE MOJIHOCTHI0, HEOOXOMMBbIE MPAKTHUECKUE HABBIKU Pa0OTHI CHOPMHUPOBAHBI
YaCTUYHO, BHITIOJIHEHHBIC YUeOHBIC 3aIaHHs COAepKaT IrpyoObie ommbku. Ha sx3aMene ctyneHt
JEMOHCTPHUPYET 3HAHHUE TOJILKO OCHOBHOT'O MaTepHalia, OTBEThI COAepKaT HETOUHOCTH, €1a00
apryMEHTHPOBAHBI, HAPYIIIEHA MOCIIEI0BATEILHOCTh U3JIOKEHHS MaTepuaa

Ouyenka «neyooenemeopumenvno» — om 36 0o 60 6ann06 — TEOpETUUECKOE
coJIepKaHue Kypca He OCBOCHO, HEOOXO0IMMbIE TTPAKTUIECKHE HABBIKH paOOTHI HE
chopMUpOBaHBI, BHITIOJHEHHBIC YICOHBIC 3a/IaHUS COIEPKAT TPyObIe OMUOKH, TOTIOTHUTEIbHAS
caMOCTOsITeNIbHAs padoTa HaJl MaTeprajIoM Kypca He IPUBEIET K CYIIECTBEHHOMY MOBBIIICHUIO
KadecTBa BBHITIOJHEHUs yUeOHBIX 3a1aHuil. Ha sKk3aMeHe CTyJeHT IeMOHCTPUPYET He3HAHNE
3HAYUTEJILHON YacTH MPOrpaMMHOI0 MaTepuasa, CyneCTBEHHbIE OUTMOKH B OTBETaxX Ha
BOIPOCHI, HEYyMEHUE OPUEHTHPOBATHCS B MaTepualie, He3HaHHEe OCHOBHBIX MOHATHHA
JTUCIUIUIAHBI.

Memoouueckue pekomenoayuu 011 ROO20MOBKU K 3auemy

3auer sBisieTcsi GOPMOM UTOTOBOTO KOHTPOJIS 3HAHWH M YMEHUN 00yJaronuxcs B 3
ceMecTpe Mo JaHHOW AUCLUILINHE, MOJYYEHHBIX Ha JIEKLIHUAX, IPAKTUYECKUX 3aHATUSAX U B
MIPOLIECCE CAMOCTOSTENbHOM paboThl. OCHOBO /IS OIIpeieIeHHsI OLIEHKU CIIY>KUT YPOBEHb
YCBOCHHMSI 00yJaroIUMHCS MaTepHala, IpeayCMOTPEHHOro JaHHOU paboueit mporpammoit. K
3aueTy JAOIMYCKAIOTCs CTYJIEHTHI, HabpaBuie 36 u 6ojee 0aioB O UTOraM TEKYIIEro U
MIPOMEXYTOYHOTO KOHTpoJisL. Ha 3auere cTyneHT MoxeT HaOpath 10 25 6amioB. B nepuos
MOATOTOBKH K 3a4eTy 00y4Jarolirecs BHOBb 00paliaTcs K yaeOHOMETOJMYECKOMY MaTepHuany u
3aKpEIUISIOT IpOMeXKyTouHble 3HaHus. [loaroToBka obyuaroierocs K 3a4eTy BKIOYAET TPU
JTama: - CaMOCTOsITeNIbHAA paboTa B TEYCHHE CEMECTPA; - HETIOCPEICTBEHHAS TIOJITOTOBKA B IHU,
MPEIIIECTBYIOIUE 3a4eTy 10 TeMaM Kypca; - MOJAr0TOBKa K OTBETY Ha 3a4eTHbIE BOTPOCHL. [Ipu
MOATOTOBKE K 3a4eTy 00yJaromumMces 1eaecooOpa3Ho UCIONb30BaTh MaTepUabl JISKIIUH,
y4eOHO-METOINYECKUE KOMIIIEKCHI, HOPMATUBHBIE TOKYMEHTBI, OCHOBHYIO U IOTIOJHUTEIBHYIO
nuTepatypy. Ha 3adet BeIHOCHTCS MaTepual B 00beMe, MPeaycCMOTPEHHOM paboueit
MporpaMMoi yueOHOM AUCIUIUIMHEI 332 CEMECTp. 3a4eT MPOBOAUTCS B MUCbMEHHOM / yCTHOM
¢dopwme. [Tpu mpoBeneHnu 3auera B MUCbMEHHOM (YCTHOM) hopMe, BEeAyIIU MpernoaBaTeb
COCTaBIISIET MEPEYCHb BOIIPOCOB, KOTOPHIE BKITFOYAIOT B c€0s1 TECTOBBIC 3a/IaHUSI, TCOPETHUECKUE
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3agaHus, 3a1a4i. POopMyIMpOBKa TEOPETUYECKUX 3aIaHUH COBMIAIAeT ¢ (OPMYIUPOBKOI
IIepEeYHs BOIIPOCOB K 3a4€Ty, JOBEAECHHBIX J0 CBEACHUS 00ydaroluxcsl HakaHyHe. Pe3ynbpraTt

YCTHOI'O (HI/ICbMeHHOI‘O) 3a4€Ta — «3a4YTCHO», KHC 3a4TCHO).

8. MaTepuajibHO-TeXHU4YECKOE ol0ecnedeHne T CHUUITUHbI
8.1. Tpedosanun k mamepuanibHO-mMmexXHUYECKOMY 00eCneyeHuo
Jis peanuzanuu pabodeld IporpaMMbl TUCITUTUTMHBI HIMEIOTCS CIICITUATBHBIC TIOMEIICHHUS
JJI TIPOBEACHU A 3aHATHH JICKOMOHHOTO U CCMUWHAPCKOI'0 TUIIa, I'PYHIIOBBIX U NMHAWBUAYAJIbHBIX
KOHCYHBT&HHﬁ, TCKYLIETO KOHTPOJIA U HpOMC)KyTO‘-IHOfI aTTeCTalluy, a TAKXKE IIOMCIICHUS JIA
CaMoOCTOSITENIbHOM paboThl. CrienuanbHble MOMEIIEHU S YKOMIUIEKTOBAHBI CIIEMaTIN3UPOBAHHOM

Me0eIbI0 U TEXHUYECKUMU CPEJCTBA 00YUEeHHUsI, CIYKAIUMHU JUIsl TPEICTaBICHUS HHPOPMALU

00JIBIION ayAUTOPHH.

[Ipu npoBeaeHUN 3aHATUIN JTEKIITMOHHOTO/ CEMHUHAPCKOTO TUTIA 3aHATUN UCTIOIB3YIOTCS:

e HaumeHoBaHUMe NpOrpamMmsbl, MPaBo Crpana Cpok aeiicTBust
- HCI0JIb30BAHUSA KOTOPOil MPOrPaMMHOI0 KoJu-Bo
n/n MPOMCXOKACHHUS
NPeI0CTABJISETCSA odecneyeHust
Onepayuonnas cucmema PEJ] OC. Poccuiickas 12 mecsuen 1000
I Koundgueypayua: «Pabouas cmanyusy Denepanums
CucreMa OITHYECKOTO Poccuiickas 12 MecsiieB 30
2. | pacno3naBanus tekcta SETERE OCR ®denepanus
ona PO/ OC
JIuuen3us Ha MpOrpaMMHOE Poccuiickas 12 MecsiieB 700
obecrieueHne CpesICTB aHTUBUPYCHOU Oenepanus
3 | 3QUIMTH
" | Kaspersky Endpoint Security ona
ouzneca — Cmanoapmmuulii Russian
Edition
[IpaBo ucnosb30BaHUs NPOTPAMMHOTO Poccuiickas 12 mecsieB 1
obecrnieueHus IS IJIAaHUPOBAHUS U Oenepanus
MPOBEJICHUST OHJIAMH-MEPOTTPUATHI
4. | (TpaHCISILHA, TEIEeMOCTOB/ ayInuo-
BHJICOKOH(EepeHIIHiA, BEOUMHAPOR)
Webinar Enterprise TOTAL 150
VUaACMHUKO8
JInneHsus Ha MporpaMMHOE Poccuiickas OeccpouHble 32
obecrnieueHue 11 BEKTOPHOTO denepanus
rpaduyueckoro perakropa Asis
5. | co3laHus U peJaKTUPOBaHUs
rpauuecKux cXeM, uepTexei u OJ10K-
cXeM
Acmo-epaghuueckuii pedaxmop
[IpenocraBnenrie HEMCKIIOUUTENBHBIX Poccuiickas OeccpouHbie 16
6. | MPaB Ha MCTIONb30BAHHE Denepanus
" | mporpaMMHOTO 00€CTIeYeHHS
Cucrembl
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Spider Project Professional

8.2. Ocobennocmu peanuzayuu OUCYUNIUHBL 011 UHEATUOO0E U JIUY C 02DAHUYEHHBIMU
603MOHCHOCMAMU 300P06bA

JI1si CTYIEHTOB C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI CO3/IaHBI CIIELMATbHBIC
YCIOBUSL JUIS TOJy4deHuss oOpa3zoBaHus. B 1mensx JOCTyHmHOCTH TOJYYEHHS BBICIIETO
oOpa3oBaHus M0 00pa30BaTEIBHBIM IMPOrpaMMaM HHBAIUIAMH U JIUIIAMH C OTPaHUYCHHBIMHU
BO3MO>KHOCTSIMH 37I0POBBSI YHUBEPCUTETOM OOECIIEUNBACTCS:

1. AunbprepHatuBHas Bepcusi o¢uuuanbHoro caira B cetu «MHTepHer» ans
CJ1a00BUIAIINX;

2. JInst ”HBaNMMOB € HApYILIEHUSIMHU 3peHus (caaboBUIIINE, CIIETIBIE)

- TIPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOIIETO OOYYArOMEMyCsi HEOOXOIUMYIO IOMOIIb,
nyOIupoBaHUE BCIYX CIPAaBOYHOW MHGOPMAIMHM O PACTIHCAHUM YUE€OHBIX 3aHITHH; HAIAYWE
CpPEeICTB Il YCHJICHUS OCTaTOYHOTO 3pEHUsi, OpalIeBCKOW KOMITBIOTEPHOW TEXHUKH,
BHJICOYBEIMUUTENICH, TMPOTpaMM HEBHM3YaJbHOTO JOCTyma K HWH(OpManuu, MOporpaMM-
CHUHTE3aTOPOB PEYH U APYrUX TEXHUUECKUX CPE/ICTB MpueMa-nepenaun yueOHoil nuapopmaiuu B
JOCTYIHBIX (popMax AJisi CTYJEHTOB C HApYIICHUSAMHU 3PEHUS;

- 331aHUS JUTsI BHITIOJTHEHUS HAa SK3aMEHE 3aUUTHIBAIOTCS] ACCUCTEHTOM;

- THMCbMEHHbIE 3aJaHMs BBINOJHAIOTCA Ha Oymare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
00yJaroIuMcs;

3. Jlns MHBAIMJOB M JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU 3I0POBbSI IO CIyXy
(crmabocnplmaniue, rIyxue):

- Ha 3a4eTe/IK3aMeHe MPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOUINI CTYJICHTY HEOOXOAUMYIO
TEXHUYECKYI0 TOMOIIb C Y4YeTOM HWHAMBHUAYaJIbHBIX OCOOCHHOCTEH (OH TOMOTaeT 3aHATh
paboyee MecTo, MepeABUTATHCS, MPOYUTATh U 0(OPMUTH 33JaHKE, B TOM YHUCJIE 3aMUCHIBAsl MO
JTUKTOBKY);

- 3a4€T/PK3aMeH MPOBOUTCS B MUCbMEHHOU (opme;

4. Jlns MHBAIMIOB M JIMIl C OTPAHHMUYEHHBIMH BO3MOXXHOCTSMHU 3JI0POBBS, HUMEIOIINX
HapylIEeHUs ONOPHO-IBUTATENIbHOIO armapara, CO3/laHbl MAaTepUaIbHO-TEXHUYECKHUE YCIIOBHS,
obecreunBarome BO3MOKHOCTh OECHpPENATCTBEHHOTO JOCTylMa OOYyYaromuxcsi B y4eOHbIE
MOMEIIeHUs, O0BEKTy TUTaHHs, TyaJeTHbIEe M JApPYrue MOMEMICHUs YHUBEPCHUTETa, a TakKke
peObIBaHUS B YKA3aHHBIX MOMEIIEHHSIX (HATHUKE PACIIUPEHHBIX IBEPHBIX TPOEMOB, IOPYIHEH
U APYTUX MIPUCTIOCOOTICHUT).

- TMCbMEHHbIE 3aJaHUsl BBIMOJHSIOTCA Ha KOMIIBIOTEPE CO CHEUaIN3UPOBAHHBIM

IporpaMMHbIM oOecrneueHUEeM HITH HAaAUKTOBLIBAIOTCA ACCUCTCHTY,
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- 10 JKEJIAaHUIO CTY/ICHTA YK3aMEH MPOBOIUTCS B YCTHOU (hopMme.

OOyyJaromuecs: 13 9rciia JIUI C OTPAHUYCHHBIMU BO3MOYKHOCTSIMU 3JI0POBbsI 00ECTICUEHBI

AIIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMi B (opMax, aAalTHPOBAHHBIX K OTPAHUYCHUSM

UX 370POBBSL.

9. JIucT n3MeHeHU# (A0MOJTHEHU )

B pabouyro mporpammy mo auciiuinae «/luddepennnanbapie ypaBHEHHs» IO HaIPaBICHUIO
noarotoBku 01.03.02 — Ilpuxiannas matematuka U nHGoOpMaTHKa; mpodmib «MaTteMaTndeckoe
MOJISTMPOBAHNE U BEIYMCIIMTENIbHAs MaTeMaThka» Ha 2023-2024 y4eOHbIN 1o/

Ne
daemenT (myHkT) PII/{
n/n

IlepeyeHb BHOCUMBIX

H3MeHeHMIi (I0MmoJIHeHuil)

IMpumeuanue

OO6cyxieHa 1 peKOMEHI0BaHa Ha 3aceaHuu Kadeapbl
anzebpol u ouddepenuuaibHblx YpasHeHUul

pOTOKOJ Ne OT « »

202_r.

3aBenyroumii kapeapoit

/M.C.Huposa/
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