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1. Iean u 32724 0CBOEHHS JTUCHUIIJIMHBI

Heab ocBoeHns TuCHUIUINHBL «CHennabHBIE Pa3/ieibl MaTEMaTHKN» COCTOUT B CIIOCOOHOCTH:

- J1aTh KaueCTBEHHbIE MaTeMaTHMYeCKHE U eCTECTBEHHO-HAy4HbIEe 3HaHUsS, BOCTPEOOBAHHBIC
00IIIECTBOM;

- TMOATOTOBHTH OakamaBpa K YCHEIHOW paboTe B cdepe HAydHOH NEATEIHHOCTH Ha OCHOBE
TapMOHWYHOT'O COYETaHMs HAyYHOH, QyHIaMEHTAIbHON U MPOEeCCHOHATBFHOM MOITOTOBKHY KaIpOB;

- CO3/1aTh YCIJIOBHS JUIS OBJIAZICHUS YHUBEPCATbHBIMH U TPEAMETHO-CIEIUATU3UPOBAHHBIMU

KOMITETEHIIMSIMU, CITIOCOOCTBYIOIIMMH €TI0 COIMAIbHOM MOOWJIBHOCTH W YCTOHYMBOCTH Ha PBIHKE
TPyAa;

- chopmupoBaTh COLUMATBHO-TMYHOCTHBIE KAadecTBA BBITYCKHHUKOB: LEJICYCTPEMIICHHOCTD,
OpPraHU30BaHHOCTb, TPYAOII00ME, KOMMYHUKA0CIbHOCTh, YMEHHE paboTaTh B KOJUIEKTUBE, OTBETTBEHHOCTD
32 KOHEYHBIH pe3yabTaT CBOeH MpO(ecCHOHATBHOW IEATENBHOCTH, TPAXIAHCTBEHHOCTh, TOJCPAHTHOCTD;
MOBBIIIEHUE UX O0IIEH KyIbTYpbl, CHOCOOHOCTH CAMOCTOSITEILHO PUOOPETaTh M MIPUMEHSATh HOBBIE 3HAHUS
U YMEHHUSL.

- JlaTb COBPEMEHHbIE TEOpPETHYECKHE 3HaHUsA B oOnacTH Iup(epeHIUaTbHbIX YpaBHEHUH H
ypaBHEHUI MaTeMaTH4eCKOH (DPU3UKH; MPAKTUIECKUE HABBIKM B PEIICHUH U MCCIIEIOBAaHUN OCHOBHBIX THITOB
OOBIKHOBEHHBIX U (EepeHIINANBHBIX YpPaBHEHUN, YPAaBHEHMH B YaCTHBIX HPOU3BOJHBIX; O3HAKOMHUTH
CTYJICHTOB C Ha4aJbHBIMU HABBIKAMU MAaTEeMaTHYECKOTO MOJICITUPOBAHUSL.

3agayaMu TUCHUIUIMHBI SABIISIOTCS:

- JaTh 00ydJaromumMcs 6a30BbIe 3HAHUS 110 OCHOBHBIM pa3ziejiaM TEOPUH OOBIKHOBEHHBIX

Qg depeHIMaIbHbIX YpaBHEHUN U ypaBHEHHI MaTeMaTH4eCKO (pu3ukwy;

- HAYYUTh MNPOCTEHIINM AaHAJIUTHYECKUM METOJAM  pPEHICHUS OOBIKHOBEHHBIX
mddepeHIranbHbIX

YpaBHEHUH W YpaBHCHUI MaTeMaTHYECKON (DU3UKH,
- HAyYUTh CTYJIEHTOB IPUMEHSITh METObl OOBIKHOBEHHBIX AU(PepeHInaTbHbIX

- YpaBHEHWH W  ypaBHCHHM  MaTeMaTH4YeCKOW  (PU3MKU  JJI1  TOCTPOCHHUS
MaTeMaTUYECKUX

MOJIeJIE€N peajbHbIX MPOLIECCOB U SIBJICHUM;

- JaTh TIPEACTABICHHE OO0 WCIONb30BaHUU JU(DPEpeHINAIBHBIX ypPaBHCHHH |
YPaBHEHUU
MaTeMaTHU4ecKoi (U3MUKH AJIi MaTEMaTHUYECKOr0 MOJIETMPOBAHUS Pa3IMUHBIX SBJICHUH, a TaKXKe MPU
perieHnu TpoeCcCHOHATBHBIX MPOOJIEM.

2. MecTto nucuumimHbl B cTpykrype OIl mo HanpaBJjieHUI0 MOAT0TOBKH

I[I/ICL[I/IH.HI/IHa «CHGLII/Ia.HBHBIe pasaciibl MaTCMAaTUKNU» OTHOCUTCA K BapI/IaTI/IBHOI\/'I qacTu JUCHUIIIINH
yueOHoro miuaHa HampaBieHus «HedterasoBoe neno». M3yueHue NaHHOW MUCHUILUIMHBI Oazupyercs Ha
3HAHUSAX CTYJCHTaMHU OOIIMX KYpCOB JMHEWHOW aireOphl, MaTEeMaTHYECKOTO aHaju3a, TEOpUH (QYHKUIUH
KOMILJIEKCHOTO TTEPEMEHHOTO.

3HaHI/I5{, IMOJTYYCHHBIC IO OCBOCHHIO JUCHHIIIIMHBI, HGO6XOI[I/IMBI I U3YUCHHUA AUCHMILINH: (1)I/I31/IKa,
YHUCJIICHHBIC MCTOIBI, cnyqaﬁHHe IMpoOUECChbl U TECOPUA MACCOBOI'O O6CJ'Iy>KI/IBaHI/I$[, METOObI BBIUMCIIMTCIHHON
MaTE€MaTHKU.

3. IlepedyeHb IUIAHHpPYEMBIX Ppe3yJbTAaTOB O0y4YeHHs] 10 JAUCHHUIVIMHE (MOAYJII0),
COOTHECEHHBIX € IVIAHUPYEMBbIMH Pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbI

[Ipouecc n3yueHus: AUCUUILTUHBI HAIIPaBJIeH HAa (OPMHUPOBAHUE CIAEAYIOIUX KOMITETEHIHII:
- CIIOCOOEH pelIaTh 3a/laud, OTHOCSIIUECS K MPO(eCCHOHAIBHOW JEATENIbHOCTH, IPUMEHSSI METOBI
MOJICTTHPOBAHHSI, MATEMAaTHYECKOTO aHAJIN3a, €CTECTBEHHOHAYYHbIE U oOIIentkeHepHbie 3Hanus (OITK-1);
- CII0OCOOEH Y4YacTBOBATh B NMPOEKTUPOBAHUHM TEXHMUYECKHUX OOBEKTOB, CUCTEM M TEXHOJIOTMYECKHX



MPOIIECCOB C YUETOM 3KOHOMHUYCCKHX, SKOJIOTHYCCKHX, COIIMATIbHBIX U Npyrux orpanuueHuii (OI1K-2);

B pesynbrare n3ydeHuss AMCUUIIINHBI CTYICHT JOJIKCH:

3HaTh TEPMHUHOJOIMIO M OCHOBHBIE TIIOHATUS TEOPHUHM OOBIKHOBEHHBIX AH(QepeHInanbHbIX
YpaBHEHUM M ypaBHEHHUH MaTeMaTH4eCKON (U3MKH; pe3ylbTaTbhl O CYIIECTBOBAHWUHU, €AMHCTBEHHOCTH,
IJIQJIKOCTH U TPOJIOIDKEHUHU perneHni 3anaun Komm; metoas! pemeHus nuddepeHanbHbIX YpaBHEHUH ¢
YaCTHBIMH NIPOU3BOAHBIMHU BTOPOTO MOPSIKA.

YMeTh npaBuiabHO CTaBUTH 3aAauy Kolln M aHaIM3MpoBaTh CBOWMCTBA €€ PEIICHUN; aHATUTHYECKU
pemath mnpocreimme auddepeHInaNbHble  YpaBHEHUS; KJIACCU(QHUUIMPOBATh YpPaBHEHMs; IPHUBOAUTH
YPaBHEHUs K KAHOHMUYECKOMY BHUAY; CTaBUTh 3aJady C HayaJlbHbIMU M I'DAaHUYHBIMU YCJIOBUSMH, peLIaTh
IIOCTaBJICHHYIO 3a/ady MaTeMaTH4ecKoW (U3MKH; I0JIb30BaThCSl MAaTEMAaTUYECKOM JIMTEpaTypol s
CaMOCTOSITENIPHOTO M3Y4YEeHHUsI CBOMCTB nuddepeHInanbHbIX ypaBHEHUH | ypaBHEHHH MaTeMaTH4eCKOM
(bu3uKH.

Baaners Meromamu pemieHMs OOBIKHOBEHHBIX UG (EpEeHIMAIbHBIX YpaBHEHMH; HaBBIKAMU
MOJICJIMPOBAaHUS NPAKTUYECKUX 3a7ad AuQQepeHINaTbHbIMI YPABHEHUSIMH; HaBbIKAMHU WHTETPUPOBAHUS
npocTedmx TudepeHNaIbHbBIX YPaBHEHUH BTOPOro MOpPsAKA C YaCTHBIMU NPOU3BOAHBIMM; HABBIKAMHU
IIPUMEHEHHS] KAYECTBEHHOTO aHAIN3a PELICHUM.

4. O0beM AUCHMILVINHBI U BUbI y4eOHOH padoThl. O01asi TPY10eMKOCTh THCHUIINHBI
4.1. O0beM TUCUMILIMHBI U BU/IbI Y4eOHOI padoThl M0 04HOI (popMe 00yUeHMSI.
OO01asi TPYI0EMKOCTH THCIUTIMHBI COCTaBJIsIET 4 3aueTHBIX enHUIbI (144 yaca).

Buna yueOHo# padoThI Bcero Cemectp
4yacos/3.e. 4

AyauTOpHBIE 3aHATHS (BCEro) 68,35/1,9 68,35/1,9
B Tom uncrne:
Jlexruu (JI) 34/0,9 34/0,9
IMpaktrueckue 3ausatus (I13) 34/0,9 34/0,9
Cemunaps! (C) - -
Jlaboparopusie pabots (JIP) - -
Konrakrras pabora B mepuos arrectanuu (KPAT) 0,35/0,3 0,35/0,3

CaMocrosiTenbHast paboTa moJ pyKOBOJICTBOM
npenoaasatens (CPIT)

CamocrosiTesibHas pa6ora cryaentoB (CPC) (Bcero) 40/1,1 40/1,1

B ToM umncie:

Kypcogoii mpoekt (pabora)

KoHTpousibHBIE pabOTHI 20/0,6 20/0,6

CocraBlieHHE TJIaHA-KOHCIIEKTa 10/03 10/03
ITox6op 1 aHaIM3 IPUMEPOB 10/03 10/03
KonrpoJnb 35,65/0,9 35,65/0,9
dopMa MPOMEKYTOUHON aTTECTALUN IK3aMeH

OO0mas Tpy10eMKOCTh 144/4 144/4




4.2. O0beM TUCHUNIUHBI U BUIbI Y4eOHOH padoThl M0 3204HOI hopMe 00yUeHHS.
OO01mast TPYI0€MKOCTh THCIHUTIMHBI COCTABJIsIET 4 3aueTHBIX eAnHHIbI (144 yaca).

Bup yueOHoit padoTnbl Bcero Cemectp
Yyacos/3.e. 4

AyauTOpHBIE 3aHATHS (BCEro) 14,35/0,4 14,35/0,4
B Tom uncrne:
Jlexuuu (JI) 8/0,2 8/0,2
ITpaktuyeckue 3ausatus (I13) 6/0,2 6/0,2
Cemunapsl (C) - -
Jlaboparopusie pabots (JIP) - -
KonrakTtHas pabota B nmepuon arrectanuu (KPAT) 0,35 0,35
CamocrosTenbHas paboTa MoJ pyKOBOJICTBOM
npenogasatens (CPIT) ] ]
CamocrosiTeabHas padora cryaentos (CPC) (Bcero) 121/3,4 121/3,4
B Tom umcne:
Kypcogoii mpoekt (pabora) - -
KonTtposnbHbie paboThI - -
CocraBJieHHe TUTaHA-KOHCTICKTa
[Tox6op u anaM3 TpUMEpPOB
KonTpoasb 8,65/0,2 8,65/0,2
dopma TPOMEKYTOUHON ATTECTAIUHN: IK3aMeH
OO0mas Tpy10eMKOCTh (Yachl/3.e) 144/4 144/4




5. CTpykTypa u coaep:KaHue TUCHUIIMHBI

5.1. CTpyKTypa QM CHUIIMHBI 1JI51 04HOH (POPMBI

4 cemecTp:
Ne | Pasnesn nucnyMnanHbI Henenn Buabl yueOHoi padoThl, DopmMbI
n/n ceMecTpa | BKJIIOYAS CAMOCTOSITEIbHYIO H TeKYIIEero
TPYA0EMKOCTh KOHTPOJIA
(B yacax) yCIeBaeMoCTH
J c/m3 JIP CPC (no nedenam
cemecmpa)
®opma
MPOMEKYTOYHO
i aTTecTanuu
(no cemecmpam)
4 cemecTp
1. | Juddepenunansueie Jomaniaue
ypaBHEHHUS N1EPBOTO 1-3 6 4 6 3a/ianus, ompoc,
TOpSIKA KOHTPOJIbHAS
paborta Ne |
2. Huddepennmanpabie Howmarnue
YpaBHEHUS BBICIIIUX 3-5 6 6 6 3ajianusi, onpoc,
TOPAIKOB KOHTpPOJIbHAs
paborta Ne 2
3. CucreMsl Jomaraue
nuddepeHIaTbHBIX 6-7 4 4 6 3aaHus, onpoc,
ypaBHEHHit KOHTpPOJIbHAS
pabora Ne 3
4, Knaccudukanms,
KaHOHUYECKHE (POPMBI Nomamue
1 METOJIBI PCIHCHIA 8-10 6 4 6 3a/1aHusl, OIpoc,
YPABHCHHH 1 KPaCBBIX TeCTHPOBAHME
3aJ1a4 MaTeMaTH4eCKOn
bu3uKu
5. | YpaBHeHus JloManHue
TUIEepO0INYECKOTro 10-12 4 4 6 3a/laHusl, OIpoc,
TUIIA TCCTUPOBAHUC
6. | YpaBHeHus 13-14 4 Jomaniaue
napaboINIECKOTO TUTIA 4 6 3aZianusd, onpoc,
TECTUPOBAHUE
7. VYpaBHeHUS Jomaniaue
AJUTUTITAYECKOTO THIIA 15-16 4 4 4 3aJlanus, onpoc,
KOHTPOJIbHAs
pabora Ne 4, 5
8. [IpomexxyTouHas SK3AMEH
aTTecTanus
Hroro 34 34 40




5.2. CTpyKTYpa AMCUUILUINHBI 1J1s51 3204HOM (popMbI 00yUeHHs

Buabi yyeOHoli padoTsl,
BKJIIOYasl CAMOCTOSITEIbHYIO H

1‘1N/}121 Pa3gen nucuunanHbI Hepens cemecTpa TPYAOEMKOCTh
(B yacax)
J | cm3 ]| Jap | CpC
4 cemecTp

1. | Juddepenunansueie 1-3 5 5 18
ypaBHEHHUS [IEPBOTO MOPSIKA

2. | Audbdepennmansueie 3-5 9 2 18
YpaBHEHUS BBICIIUX MOPSIIKOB

3. Cucremsl
nuddepeHImaTbHBIX 6-7 - : 18
YpaBHEHUHU

4, Knaccudukanms,
KaHOHHUYECKHE (POPMBI U
METO/Ibl PEIICHHS YPAaBHEHHI 8-10 2 : 18
U KpaeBbIX 3a7a4
MaTeMaTu4ecKon (pu3nuKu

5. | YpaBHenus 10-12 2 - 18
TUIEepO0INYECKOTO THUTIA

6. | YpaBHeHHs napaboaMIeCcKoOro 13-14 i 2 16
THUTIA

7. YpaBHEHUS SIUTANITHYECKOTO 15-16 i - 15
THTIA

8. [IpomexxyTouHas arrectanus -
IK3aMeH ) )
Hroro 8 6 121




5.3. Co;[epmalme pa3aejaoB TUCHUIIJIHHBI «Cneunanbnme pa3aeiabl MAaTEMATUKH, 06p330BaTeJIbHI>Ie TEXHOJOI'Nn

JleKUMOHHBIH KYpC

TpynoemkocTh dopmup
Oopa3zoBareJib-

Ne n/m HaunmeHnoBanme (uacp1/ yeMble Pe3yabTaThl 0CBOCHUA Hb1e
TeMbI TUCHMIIJIMHBI 3a4. ell.) Conepxanue KOMIIeTe (3HaTh, yMeTb, BJIA/IETh)

— TeXHOJIOTUH
(01010 300
1 2 3 4 5) 6 7 8

Tema 1. Nuddepennmansupie | 6/0,17 | 2/0,06 | uddepennunansusie ypasuenus | OITK-1 3HaTh: OCHOBHBIE MaTeMaTHueckue | JIeknus-
YpaBHEHHsI  NIEPBOTO nepBoro nopsaka, pazpemennsie | OINK-2 TTOHSTHS - OOBIKHOBEHHOE | IUCKYCCHSI.
nopsIKa OTHOCHUTEIIBHO IIPOU3BOJHOM. muddepeHnaTbHOe  ypaBHEHUE,

CymecTBoBanue u MOPSAI0K nudQepeHInanbHOTo
€IMHCTBEHHOCTh pelIeHns YpaBHEHU, olmiee  pelieHue
3amaun  Komm. paBHEHus ¢ i QepeHIManbHOTO  ypaBHEHUS,
Ppa3IensIOIUMUCS 4acTHOE peuieHue
IIEPEMEHHBIMH. OnHopoHbIE i QepeHIManbHOTO  YpaBHEHUS,
YpaBHEHUsI TIIEPBOrO MOPSAKA. 3amaua Komm, kmaccudukanuio
JIuneiiHble ypaBHEHUS. muddepeHIManbHbIX  YpaBHEHUH
YpaBHeHue bepuymin, MEpBOr0 MOpSAKa W METOABbl HUX
Pukkatu. YpaBHEHHE B IIOJIHBIX peneHus.
nuddepeHmanax. ¥YmMmerh: Haxomuth oOmee U
HHterpupyromuii  MHOKHTEIIb. YacTHOE peleHus
YpaBHEeHUs IEPBOTO MOpPsJIKA, HE nuddepeHnnaaTbHbIX YPaBHCHUH.
pa3pelIeHHbIE OTHOCHUTEIJILHO Baaners: OCHOBHBIMH
MIPOU3BOAHOM. OcoOsle ONpEeACICHUAMU U TEOpeMaMu MpHU
pelIeHus. pEUIEHUN THUIOBBIX NPUMEPOB U
3ajad.

Tema2. | ludbdepenuuansusie | 6/0,17 | 2/0,06 | Juddepenimansusie ypapaenus | OITK-1 3HaTh: ocuoBHble | JIekuusa-6ecena.
YpPaBHEHUSA  BBICHIUX Bpiciiux  mopsakoB.  Ciydan | OIIK-2 muddepeHuanpapie  ypaBHEeHHS | Jlexkuus c
MIOPSAJIKOB NOHMKEHUS Nopska. JInneiiHble BBICIIMX TOPSIIKOB M METOABl WX | pa3dbopoM

muddepeHIManbHbIe YypaBHEHUS perieHusI. KOHKPETHBIX
N-r0 mopsaKa C IMEPEMEHHBIMU YMeTh: HaxoAWTh oOmee | | CUTyalui.




KO3 pHULIHEHTaAMHU. Meton
Jlarpanxa.
Jluneiinsle nuddepeHantbHbe

ypaBHEHUS N-TO TOpsAKa C

IIOCTOSIHHBIMU

koddurmentamu.  Meron
Oiinepa. [TocTpoenue
OHOPOTHOTO JIMHEWHOTO
ypaBHEHUS 15{0)
byHIaMEHTATBHOU cucreme
pewenunii. [loHmkenue nopsaka
OJHOPOTHOTO JIMHEWHOTO
ypaBHEHUS npu ITOMOIIA

JVHENHO HE3aBUCUMBIX YACTHBIX
peuieHui. JInHelHbIE ypaBHEHUs
BTOPOTO nopsiika c
NOCTOSIHHBIMU KO3 UIIMEHTaMH

4acTHOE penieHus
nuddepeHnnaaTbHbIX YPaBHCHUH.
Baanernb: OCHOBHBIMU

onpeeNieHusIMU U TeOpeMaMu TpH
pEIICHUH THUIIOBBIX MPHUMEPOB U
3ajad.

U KojeOaTelbHbIe SBJICHHUS.
Kpaepas 3aJa4a IS
nudepeHIMaTBPHOTO YpaBHEHUS
BTOpOoro mnopsaka. @OyHkius
I'puna.

Tema 3. Cucremsl 4/0,11 Hopmainbhsie cucremsl | OIIK-1 3HaTh: OCHOBHbBIC BHIbI cucteM | MHopmannonH
g depeHInaIbHbIX OOBIKHOBEHHBIX OIIK-2 nuddepeHIMalIbHbIX YpaBHEHUN U | as JEKIHA.
ypaBHEHHH Qg depeHIaIbHbIX YpaBHEHUH METO/Ibl HAaXOKACHUS UX pemeHuid. | IIpobmemuas

IIEpBOr0 MOpPsAKA. Teopema YMerb: HaxoguTh oOmee U | JIEKIHIL.
CYIIIECTBOBAHHMS " 4acTHOE peuieHus CUCTEM
€IUHCTBEHHOCTU. CBS3b MEXIY nuddepeHnnanbHbIX YpaBHEHUH.
YpaBHEHHUSIMU BBICHIETO MOPSAKA Baaners: OCHOBHBIMH

U
cucreMamMu Tu(depeHIaTbHBIX
ypaBHeHUH. JINHEWHbIE CUCTEMBI
QG epeHIaIbHbIX

ypaBHeHUN. @DyHIaMEHTaJIbHAs

OTpe/ieNICHUsIMU U TeOpeMaMu Mpu
pEIICHUY THIIOBBIX TPUMEPOB H
3azad.




Matpuna. Onpenenurenb

Bpouckoro. Meton  Diinepa
peleHus JIMHEHHBIX
OJIHOPOJHBIX CUCTEM c
MOCTOSTHHBIMH

kod(urmentamu. MaTpudHbBIN
METOJl  pEUlIEHUs  JIMHEWHBIX
OJIHOPOJHBIX CUCTEM C
MOCTOSTHHBIMH

kod(durmentamu.  JIuHeiHbIC

HEOJHOPOJHBIE CUCTEMBI. MeTox
BapHaluH

IIPOU3BOJIBHOU IIOCTOSTHHOM.
Meron Ditnepa peleHus
HEOJHOPOAHBIX cucreM. Hymnmu
peleHui JIMHEUHBIX
OJIHOPOJHBIX
nuddepeHIaTbHBIX
YpPaBHEHUN BTOPOro IOPSAAKA.

Teopema Ilrypma.  Teopema
CPaBHEHHSI.

Tema 4. Knaccudukamms, 6/0,17 2/0,06 [Tpeamer u meronsl | OIIK-1 3HaTh: OCHOBHBIC TOHATHS TeopuH | JIeknus-Oecena.
KaHOHMYECKHE (POPMBI MaTeMaTHYECKON ¢uzuku. | OIIK-2 muddepeHManbHbIX ypaBHeHui ¢ | JIekius C
U METOJbl peIlIeHUs JuddepeHumanbHble ypaBHEHUS YaCTHBIMU IPOU3BOJHBIMU BTOPOTO | pazdopom
YpaBHEHHH M KpaeBbIX B YaCTHBIX MIPOM3BOIHBIX NOpsifKa,  WCHOJBb3yeMble  TNPH | KOHKPETHBIX
3ama4 (AYUII), ux xmaccudukanms mo pereHnu GU3NIECKUX 3aad. CUTYaIIH.
MaTeMaTU4eCKOU dopme: nuHEHbIE, HETMHEWHBIC Ymers: CTaBUThb 3agaudy,
¢buzukn U KBa3WJIMHEWHBIE, OJHOPOAHBIE MO/JIEJINPOBATh ee

U HEOJITHOPOJIHBIE, C MaTeMaTHYeCKUMHU bopmynamu,
HOCTOSIHHBIMHU U C IEPEMEHHBIMU pematb IOJY4YEHHbIE YpaBHEHUS,
koopPuuuenramu.  Dopmysl aHAJIN3UPOBATh II0JTy4YEHHBIE
npeoOpa3oBaHus JUHEHHOTO peLICHHUSL.

JAVUIl 2-ro nopsaka ¢ AByMs Bnajgerb: HaBbIKAMHM INPUMEHEHMS
EpPEMEHHBIMU K HOBBIM TEOpHH T epeHraIbHbIX




KOOpAUHATAM. [TonsiTne
XapaKTEPUCTHUECKOTO

Qg epeHIaIbLHOro
ypaBHeHus. [lomydenune oOmmx
UHTETPaJoB
XapaKTEPUCTHIECKOTO
TuQepeHIMaIbHOTO YpaBHEHUS
u COOTBETCTBYIOIIHX
KaHOHUYECKHX (OPM ypaBHEHHI
TUTIEPOOTUIECKOTO,
napadoINIecKOro u
AIUTUNITHYECKOTO THIIOB.
ConepxaTenpHasi ~ MOCTAHOBKA
3a7auu 0 MIOTIEPEYHBIX
KOJICOAHUSAX CTPYHBI C JBYMs
3aKpETUICHHBIMU KOHI[AMH TTPH
MaJIbIX OTKJIOHEHUSIX oT
TIOJIOXKECHHSI paBHOBeCHs. BwiBox
OJTHOMEPHOTO BOJIHOBOT'O
ypaBHeHus. ComepkaTenbHast
MOCTAaHOBKA 3a7auu 0
pacmpocTpaHeHHH  TeIia B
OJHOPOJHOM CTepkHEe. BrIBOx
OJTHOMEPHOTO YpaBHEHHS
TETIONPOBOAHOCTH. .

YPaBHEHUU c
IPOU3BOJHBIMU  JUIA
¢bu3nvecKux 3a1ad.

YaCTHBIMU
pelieHus

Tema 5.

VYpaBHeHust
rUnepOoINIEeCKOro
THIIA

4/0,11

2/0,06

[Tonyuenue u
XapaKTepUCTUYECKOIO
yYpaBHEHUs Uil  BOJIHOBOI'O
YpaBHEHUS; IIOCTPOEHUE
COOTBETCTBYIOIIETO
MIPOCTEUILIETO JINASIN
KaHOHHYECKOTO BHJIA.
Nnmocrpanus merona @ypee Ha
npuMepe 3aJaud O KoJieOaHuHu

pelieHne

OIIK-1
OIIK-2

3HaTh: METOJIBI pelieHus
mudQepeHIMaNbHbIX yYpaBHEHUN C
YaCTHBIMH IPOU3BOIHBIMH BTOPOTO
MOpsIKa TUMEPOOTUIECKOTO THIIA,
WCTIONB3YEMBbIE  TIPH  PEIICHUH
¢bu3nvecKkux 3a1ad.

YMmern: CTaBUTH 3ajady,
MOJEJIUPOBATH ee
MaTeMaTHYEeCKUMHU dbopmynamu,

Jlexuug-
JTUCKYCCHSI.




CTPYHBI C 3aKPCIUICHHBIMU

KOHIIaMU; MOCTPOEHHE
COOTBETCTBYIOLLIEH 3aa4u
[ITypma-JInyBumist u
HaXOXJCHUE €€ COOCTBEHHBIX
3HAYCHUM u GyHKIHA.
IIpencrasienue pelieHus

3alayl 0 KOJICOAHWU CTPYHBI C
3aKpeIUICHHBIMA ~ KOHIIAMH B
BUJe (YHKUIMOHAIBHOTO psija.
[MonsTne o  kodddunmenTax
®ypbe. JlocTaTrouHble YCIOBHS
CXOJMMOCTH YKa3aHHOTO psifa.

pemiaTb TOJY4YECHHBIE YpaBHEHUS,
aHaAJIM3UPOBATh MOJTy4YEHHBIE
pereHus.

Bnaners: HaBbIKaMHM MPUMEHEHUS
TEeopuun Qg depeHIraIbHbIX
ypaBHEHUI c YaCTHBIMU
MPOU3BOJHBIMA  JUIL  PEIICHUS
(dbu3MYecKuX 3a1ad.

Tema 6.

YpaBHeHust
napaboIMYEeCcKOro
TUIA

4/0,11

OO6mas 1-1 kpaeBast 3amada Jist
HEOJTHOPOJHOTO  OJHOMEPHOTO
YpaBHEHUS TEIJIOMPOBOIHOCTH.
[lonyuenne  pemenus  1-oi

KpaeBoil 3a7a4u TUIA
OJIHOPOJIHOT'O ypaBHEHUS
TETJIOTPOBOIHOCTH c
OI[HOpO,Z[HbIMI/I KpaeBbIMI/I
ycinoBusiMu - MeToqioM  Dyphe;
JOCTAaTOYHBIC yCJIOBI/IH
HEIPEPHIBHOCTH YKa3aHHOTO
peueHus.

BeiBon  ¢opmynel  pemieHus
MEpBOM KpacBOM 3amaud IS

HEOJHOPOIHOTO ypaBHEHHS
TCILIOIIPOBOJHOCTH Ha
noryoeckoHeyHo mpsimoii. Ee
HWIITIOCTpalusa Ha
COZIepKAaTEITHbHOM npuMepe.

CoaepxatenbHbId CMBICT 3a/1a4
0e3 HayaJIbHBIX  YCJIOBHM.1-5

OIIK-1
OIIK-2

3HaTbh: METO/IbI PEIICHUS
muddepeHInaNbHBIX YPaBHEHUH C
YaCTHBIMH MPOU3BOJAHBIMU BTOPOTO
nopsiiKa napadoIMuecKoro TUIa,
UCIOJIb3YEMBIE TP PEIICHUN
¢bu3nUecKux 3a1ad.

YMerhb: CTaBUTh 3a7a4y,
MOJICIIUPOBATH €€
MaTeMaTHYeCKUMHU (hopmynamu,
peliaTh moJy4eHHbIC YPaBHCHHUS,
aHAJIM3UPOBATH MOJTYYCHHbBIE
pereHus.

Bnaners: HaBbIKaMU IPUMEHEHUS
Teopuu UG depeHIIHaTbHBIX
YPaBHEHUU C YaCTHBIMHU
MIPOU3BOIHBIMHU TSI PEIICHUS
(bU3UYeCKUX 3a1ad.

Nudopmanmonn
as JICKIIUA.
[TpobGnemHuas
JICKII U,




KpaeBast 3a7a4a TUTSE
OJTHOPOJTHOTO ypaBHEHUS
TEIJIONPOBOAHOCTH Ha

MOJTYyOECKOHEYHOM CTepKHE (C
OJHUM

TPAHUYHBIM YCIIOBUEM).

dopmyna Oiinepa,

CBS3bIBAIONIASl (DYHKIIMH CHHYC,

KOCHHYC u SKCIIOHEHTY.

Pemienne  yka3zaHHOW  BbIIIE

3anaun. Pemenue 1-oi kpaeBoit

3a/1auu JUTS YpaBHEHUS

TEIJIONPOBOAHOCTH Ha

OTPAaHUYEHHOM OTpE3KE

(c JIBYMS TPAaHUYHBIMU

YCIIOBHSIMHU).

Tema 7. YpaBHeHUs 4/0,11 |- dusnueckue npoueccsl, | OITK-1 3HaTh: METO/bI pewenus | Jlekuus-
AJUTUIITAYECKOTO TUIA npuBoAsame K  ypaBHeHusM | OIIK-2 mudpepeHIMaTbHBIX YPAaBHEHHHN C | JUCKYCCHSI.

AIUTANITUYECKOTO THUIIA. YaCTHBIMH MPOU3BOIHBIMU BTOPOTO

VpaBuenne Jlammaca; mnoHATHE MOpsSiAKA  DJUIMNTUYECKOTO  THUIA,

rap-MOHUYECKOU GYHKITIH. UCIONBb3yEMbIE  TIPU  PEIICHUU

CrauuoHapHoOe, TEIIOBOE TOJIE. ¢bu3nyueckux 3agau.

IloTrennuanrHOE TEeUYCHUE YMeThb: CTaBUTh 3azay4y,

JKUIKOCTH. YpaBHeHue Jlannaca MOJIETTUPOBATH ee

B MOJISIPHOW, TUIMHAPUYECKON U MaTeMaTH4eCKUMU dbopmynamu,

cepuueckoi cucTeMax pemiaTh TMOJyYEHHBIE YpaBHEHUS,

KOOpJMHAT. aHAJIN3UPOBATh MOJTyYCHHBIE
peuieHusl.
Bnanerb: HaBbIKaMM TNPUMEHEHHS
TEOPHUH nuddepeHITaTbHBIX
YPaBHEHUU c YaCTHBIMU
MPOU3BOJHBIMU  JUJII  PELICHUS
(bu3MIeCKuX 3a/1a4.

Hroro 34/0,9 8/0,2




5.4. [IpakTHyecKue U CEMHHAPCKHE 3aHATHS, HX HAMMEHOBaHMe, colepKaHHe H 00beM B Yacax

Oo0beM B
Ne Ne paznena HaumeHoBaHMe NPAKTHYECKHUX U yacax/TpyaoeMK
n/n AUCHMILINHBI CeMHHAPCKHUX 3aHATHI OCTh B 3.€.
100]0) 390
1. Huddepenumansaple | YpaBHEHUS € pas3JessIOLIMMUCS
YpPaBHEHUsT  NEPBOrO | NIEPEMEHHBIMM. OpnHoponHble
HOpsAJKA. ypaBHEHUs. YpaBHEHHS, TPUBOAUMbIC
K OJHOPOHBIM. JInHelinbie
ypaBHeHuUs. YpaBHeHUs bepHymum u
Puxkaru. HuddepenunanbHabie
ypaBHEHUS B nonmex | 40,11 | 2/0,06
muddepennmanax. HHTerpupyrommii
MHOXUTENb.  WHTerpupyemsie B
KBaJpaTypax nuddepeHnantbHbIe
yYpaBHEHUs TEPBOrO TMOpsSAKA, HE
pa3peleHHbIe OTHOCHUTEIIBHO
IIPOU3BOJHOM.
2. Cucremsl Huddepennmanbaple  ypaBHEHHS
muddepeHMaIbHBIX | N-To mopsaka. Ciydan MOHMKEHHS
ypaBHEHUU nopsiaka. JIMHeilHble  OJHOPOJHBIC
muddepeHIaIbHbple YpaBHEHUS N-TO
opsiKa c MTOCTOSTHHBIMH
KOd(pHUITUEHTAMH. Jluneiinbie
OJIHOPOJIHbIE yYpaBHEHUS c
NIEPEMEHHBIMU kodpduimenramu. | /017 | 2/0,06
JInnennble HEOJHOPOJIHbIE
YpaBHEHUS. Meron BapHanuu
IIPOU3BOJIBHBIX ITOCTOSIHHBIX.
JInHeHbIE HEOAHOPOHBIE YPABHEHHUS
C TIOCTOSIHHBIMH KOd(PHUITMEHTaMU U
cIIelMaabHOMI MpaBou 4acTbIO.
JIvHeitHbIe HEOAHOPOIHBIE YPABHEHUS
C epeMeHHbIMU K03 purimeHTamu.
3. CucreMnl JIuHeltHble OHOPOIHBIE CUCTEMBI
muddepeHMaIbHbBIX  |[C  MOCTOSIHHBIMH KO3 (UIIMEHTaMH.
YpaBHEHUU. Merton Oiniepa. MaTpuyHbIi METO.
JIuHEeNHbIE HEOIHOPOAHBIE CUCTEMBI. 4/0,11 .
Meron  BapuanuMu — MPOU3BOJIBLHOM
MMOCTOSIHHOM. JIuneitnbie
HEOJAHOPO/HBIE CUCTEMBI co
CIELUAJIbHOM IPABOU YaCThIO.
4, Knaccudukanms, Knaccudukanms nuddepeHmanbHbIx
KaHOHUYECKHe (POpMBI | ypaBHEHHI B YACTHBIX MPOU3BO/IHBIX.
Y METO/Ibl PEIICHUS [IpuBenenue nuueitHbix JYUII k
YPAaBHEHUH U KPAeBbIX | KAHOHUYECKOMY BUIY. Y IIPOIICHUE 410,11 )
3a71a4 nuHerHbIX JIYUII kanHoHn4eckoro
MaTeMaTU4YeCKO1 BUJA.
bu3HKH.
S. YpaBHeHUs Pemenune JIYUII runepbonngeckoro 4/0,11 -
TUTIEPOOTUIECKOTO tura Metogom Jlanambepa.




TUTIA.

6. YpaBHeHus 3agava Ko m1st ypaBHeHU I
napaboInyecKoro TUIepOoINYEecKOro TUIA. 4/0,11 | 2/0,06
TUTIA.

7. YpaBHeHus 3anaua Hupuxne ana Y UIl
AJUTUNITUYECKOTO AJUTUNITUYECKOTO 410,11 -
THUTIA. TUIIA B KPYTE.
Hrtoro 34/0,9 | 6/0,17

5.5. JIaGopaTopHble 3aHATHSI, UX HAUMEHOBaHUe U 00bEeM B Yacax
JlaGopatopHbie pabOThl yU€OHBIM IIJIAHOM HE TPEAYCMOTPEHBI.

5.6. [IpuMepHas TeMaTHKa KYPCOBBIX MPOEKTOB (pPadoT)
KypcoBoii npoekT (paboTa) ydeOHBIM IJITAHOM HE TIPETYCMOTPEH.

5.7. CamocTosiTeIbHAsA pa0d0oTa CTY/IeHTOB

5.7.1. Conepxxanue u 00beM CaMOCTOSATEIbLHOI PadoThI cTy1eHTOB A1t OPO

Pa3znesnl u TeMbl padoueit IlepeyeHb JOMAIIHUX 3aJaHUIA U Cpoxku |O0beM B
nporpamMmel APYrUX BOMPOCOB JIJIsI BBINOJIHEH | Yacax/T
CaMOCTOAITEJIbHOT0 U3YYeHUs! CaMOCTOSITEJILHOTO H3YUYeHHS usi pyl0eMK
OCTh B
3.e.
4 cemecTp
1.Hemonusie ypaBHeHus. |[TonroroBka k TeKymuM 3aHsaTusM. |1 Hemens 6/0,2
VYpaBuenus Jlarpamwxka u Kuepo.|Ilogbop u ananus npumepos.
Merton BBeZieHUsI TapameTpa.
2 .WHTerpupoBaHue [MoaroroBka Kk TeKymuM 3aHaTusM. |2-3 Hexens |6/0,2
nuddepeHnranbHbIX  ypaBHeHUH [[lon0op 1 aHamu3 mpuMepos.
C TIOMOILBIO CTENEHHBIX psAIoB. | PacueTHo-rpaduyeckas padora.
IIpencraBnenue  pemieHud B
OKPECTHOCTH 0CO00i TOYKH B
BUe OOOOIIEHHBIX CTEIEHHBIX
psanoB. YpaBHeHue becceis.
3.JIunelinsie CUCTEMBI c|{IToaroroBka Kk Tekymum 3ausTusm. | 4-5 nenens (6/0,2

NEePUOINYECKUMU
Kod(purmenTamu.
Mynsrunukaropsl.  Teopema o
MIPUBOIUMOCTH JIMHEHHON
cucrteMbl. KpaeBass 3amaua mis
JUHENUHON cucTteMbl. DOYHKIUS
I'puna. HenpepsiBaas
3aBUCHUMOCTh peleHui OT
Ha4yaJbHBIX  JAHHBIX n
MapaMeTpoB.

JuddepeHnmpyeMocTs pereHui
0 HAYIBHBIM  JaHHBIM W
napamerpam. OOmee perieHue,
o0IMii MHTErpaj, He3aBHCHMBIC

CocrapicHHE IIJIaHA-KOHCIICKTA.




HWHTCIpaJIbl CHUCTEMbI
nudepeHIMaTbHBIX  YpaBHEHUH.
Meronsl MHTErpUPOBAHUA
HEJIMHEHBIX CUCTEM.

4.IlonsiTue O HAYaNbHBIX U
TPaHUYHBIX  YCJIOBHUAX 1-ro
(ycnoBus Hupuxie), 2-ro
(ycnoBus Helimana) u 3-ro

poma. UYactHble  mpeAcibHbBIE
Cllydau TIOCTAHOBOK  KpaeBBIX
3a/1ad (3a1a4u Ha OECKOHEYHOU U
MOJTYyOCCKOHEYHOM  TPsI-MOM |
3a/1a4a 0e3 HaYaIbHBIX YCIOBHIA)

HOI[FOTOBKa K TCKYIIIUM 3aHATHUIM.

[TonGop u aHaIM3 MPUMEPOB.
CocraBieHre T1aHa-KOHCTICKTA.

6-7 Heneng

6/0,2

5.BeiBon hopmynsr Jlamambepa u
ee (usnyeckas HMHTEPIpETALUs
(MPUHLIUATT  CYNEPIIO3UIIMH  JIBYX
BOJIH). [TonsiTne 0
XapaKTEPUCTHIECKOM
TPEyroJbHUKE. O06006menue
bopMyITBI Janambepa TUTS
HEOHOPOIHOTO BOJIHOBOT'O
ypaBHEHHSI.

Hamnucanue pedepara.
[Mon6op u aHamM3 MPUMEPOB.

8-10 »enemns

6/0,2

6.OyHKIISA MTHOBEHHOTO
TOYEYHOTO UCTOYHUKA
(TeMIiepaTypHOTO BIHSHHS), e
busnueckuii cmeica. Teopema o
HEOTPUIATEIILHOCTH GbyHKITII
MTHOBEHHOTO TOYEYHOTO

HCTOYHHKA.

Hanucanue pedepara.
[TonGop u aHaIM3 MPUMEPOB.
CocraBieHue miaHa-KOHCIIEKTA.

11-13
HeeIIst

6/0,2

7. TlepBas kpaeBas 3amava mJis
OJIHOPOAHOIO ypaBHEHUS
TEIIONPOBOAHOCTH Ha
NOJyOeCKOHEUHOM MpsMOH;  ee
KaueCTBEHHOE (COIepKATEIHHOE)
OTJINYUE OT COOTBETCTBYIO-

med 3amayd  Ha OECKOHEYHOH
IPSIMOMA. IIpencrasienue
pellieHus] yKa3aHHOW 3aJayud B
BUJIE CYMMBI PEIICHUN IBYX
BCIIOMOTaTeNbHbIX KpaeBbIX
3a/1a4y, YYUTHIBAIOIIUX BIUSHUE
JUIIb HAYaJbHBIX M TPAHUYHBIX
YCIJIOBHM COOTBETCTBEHHO.
HeuetHoe MPOAOJIKEHUE
HUCXOOHOM 3aa4u Ha
OECKOHEUHYIO MPSIMYIO.

[ToaroTOBKA K TEKYIIIUM 3aHATHSIM.

[Ton6op u aHaIM3 MPUMEPOB.
CocraBneHne MIaHa-KOHCTICKTA.

14-16
Heaes

4/0,1

Hroro

40/1,1




5.7.2. Conep:kaHne 4 00beM CaMOCTOSITEILHOI padoThl cTyAeHTOB AJs1 3P0

Pa3znesbl u Tembl paboyeii
NpPorpaMMblI
CaMOCTOAITEJIbHOT0 U3YUYeHHS

IlepeyeHb qTOMALIHUX 32 IaHUI U
APYIrUX BOMPOCOB /1JIs1
CAMOCTOSITEJIbHOTO U3YYeHH S

Cpokn
BBINOJIHEH
usi

Oo0nem B
yacax/T
pyAoeMK
OCTh B
3.e.

7 cemecTp

1.Henonusie YpaBHEHUS.
VYpaBuenus Jlarpanxa u Kiepo.
Merto BBEICHHS NTapaMeTpa.

[Ton6op u aHanM3 MPUMEPOB.
CocraBneHne IIaHa-KOHCTICKTA.

CenTs0pb

18/0,5

2 .WHTerpupoBaHue
nudepeHIMAIBHBIX  YpaBHEHUH
C TOMOIIBI0 CTETEHHBIX PSIIOB.
IIpencraBinenue  pemieHUd B
OKPECTHOCTH 0CO00l TOYKH B
BUe OOOOIIEHHBIX CTEIEHHBIX
psanoB. YpaBHeHue becceis.

[Ton6op u aHanM3 MPUMEPOB.
CocraBneHne IIaHa-KOHCTICKTA.

OxTs16pB

18/0,5

3.Jluneitnbie CUCTEMBbI C
NEPUOANICCKUMHU
Kod(purmenTamu.
Mynsrunkaropsl.  Teopema o
MIPUBOJIMMOCTH JIMHEHHON
cucrteMbl. KpaeBass 3amaua ais
JUHEUHON cucTteMbl. DOYHKIUS
I'puna. HenpepsiBHas
3aBUCHUMOCTh peleHui OT
HAYaJIbHBIX  JTAHHBIX u
apaMeTpoB.
JuddepeHnmpyeMocTs pereHui
0 HayaJbHbIM  JaHHBIM U
napamerpam. OOmee perieHue,
o0t MHTErpaj, He3aBHUCHMBbIE
WHTETPAIBI CUCTEMBI
nudepeHIMaTbHBIX  YpaBHEHUH.
MeTto bl WHTETPUPOBAHUS
HEJIMHEHHBIX CUCTEM.

[TonGop u aHaIM3 MPUMEPOB.
CocraBieHne TIaHa-KOHCTIEKTA.

OKT0pb

18/0,5

4.IlonsiTue O HAYaNbHBIX U
TPaHUYHBIX  YCJIOBHUAX 1-ro
(ycnoBus Hupuxie), 2-ro
(ycnoBust Helimana) u 3-ro

poma. UYactHble  mpencibHbIE
Cllydal TIOCTAaHOBOK  KpaeBBIX
3amad (3a1auu Ha OECKOHEYHOU U
MOJTYyOSCKOHEYHOM  TPsI-MOH |
3a/1a4a 0€3 HaYaIbHBIX YCIOBHIA)

[Ton6op u aHaIM3 MPUMEPOB.
CocraBneHne IIaHa-KOHCTICKTA.

Hos6pb

18/0,5

5.BeiBon dhopmynsr Jlamambepa u
ee (usnyeckas HMHTEPIpETALUs
(MpUHIUI CYMEPHO3UIMH  JIBYX
BOJIH). [TonsiTne 0
XapaKTepUCTHUECKOM

[TonGop u aHaIM3 MPUMEPOB.
CocraBieHne TIaHa-KOHCTIEKTA.

Hos6pn

18/0,5




TPEyroJbHUKE. Ob6006menue
bopMyIBI Janambepa TUTS

HEOJHOPOJHOTO BOJIHOBOT'O
ypaBHEHWUSL.

6.DyHKIUSA mraoBeHHoro| [Ton6op u ananu3 npumepos. Hexabps | 16/0,4
TOYEYHOTO ucroyHnka|CocTaBieHHE IJIaHA-KOHCTIEKTA.

(TemMmepaTypHOTO BIHSHHS), €€
busnueckuii cmpica. Teopema o
HEOTPUILIATEILHOCTH byHKIAN

MTHOBEHHOT'O TOYEYHOTO
HCTOYHHKA.

7. TlepBas kpaeBas 3amava aus|llogGop m aHATHM3 TPUMEPOB. Jexabps | 15/0,4
OJTHOPOJTHOTO ypaBHeHus1 | CoCTaBlIeHNE TUTaHA-KOHCTICKTA.

TETUTOTIPOBOTHOCTH Ha

NOJyOECKOHEUHOM MpsSMOH;  ee
KaueCTBEHHOE (COIepKATEIHHOE)
OTJIMYUE OT COOTBETCTBYIO-

mied 3amayd  Ha OECKOHEYHOH
IPSIMOM. IIpencrasienue
pellleHus] yKa3aHHOW 3aJayud B
BUJIE CYMMBI PEIICHUN IBYX

BCIIOMOTaTeNbHbIX KpaeBbIX
3a/1a4y, YYUTHIBAIOIIUX BIUSHUE
JUIIb HAYaJbHBIX M TPAHUYHBIX

YCIIOBHI COOTBETCTBEHHO.

HeuetHoe MPOAOJIKEHUE

HCXOTHOM 3a7a4u Ha

OCCKOHEUHYIO MIPSIMYIO.

Hroro 121/3,4

6. [lepevyeHb y4eOHO-METOANYECKOT0 0OOeceYeHHs 1JIs CAMOCTOSATEIbHOM PadoThI
00y4aroIuXCcH Mo JUCUMILITINHE (MOTYJII0)

6.1. MeToanueckne ykazanus (cOOCTBEHHbIEe Ppa3padOTKH)

1. Kypc Beicmieii matematuku. B 2-x 4. Y. 1 [DnekrpoHHbli pecypc]: yueOnuk / M.K.
bemanokoB [u gnp.]. — Maiikon: Marapun O.I'., 2013. - 384 c. - Pexum pgocryna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047917

2. Kypc Beicmieir marematuku. B 2-x 4. Y. 2 [DnextpoHHbld pecypc]: yuebnuk / M.K.
benanokoB [u gap.]. — Maiikon: Marapun O.I'., 2013. - 279 c¢. - Pexum pgocrymna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918

6.2 Jluteparypa 1J5 CAMOCTOATEIHLHON padoThI

1. Maremaruka [DneKTpOHHBIN pecypc]: yaeoHoe mocobue / FO.M. lanunoB [u ap.]; mom pen.
JLH. Xyp6enko, I'.A. Hukonosoii. - M.: UTHOPA-M, 2019. - 496 c. - ObC «Znanium.com» - Pexxum
noctyna: http://znanium.com/catalog/product/989799

2. Marematuka B TpUMepax M 3aaadax [DJIeKTpoHHBIM pecypc|: ydueOHoe mocobme / JIL.H.
Kypb6enko [u np.] - M.: HHOPA-M, 2019. - 372 c. - ObC «Znanium.com» - Pexxum pocryma:
http://znanium.com/catalog/product/989802

3. Marematuka [DnekTpoHHBIH pecypc]: yueOHoe mocobue / FO.M. [lanunoB [u np.]. - M.:
NH®DPA-M, 2019. - 496 C. - 9BbC «Znanium.comy - Pexum JOCTyma:
http://znanium.com/catalog/product/989799
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11. Kanenueii, C.I. Marematuka. T.1 [Onextponssiii pecypc]: ydeOHoe mocobue / C.I.
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@doHx  OIEHOYHBIX
00y4YaOIIUXCS 10 TUCHHILINHE

cpeacTB JAJs

NnpoBeIeHust

NMPOMEKYTOYHOMH

aTTecTaluu

7.1. IlepeyeHb KOMIIETEHUMH C yKa3aHueM 3TanoB uX (GopMHPOBaHHWS B Ipouecce
0CBOEHUs 00pa30BaTeJIbHON MPOrpaMMbl

Jrtanbl GOpMHPOBAHUA

HaumeHoBaHue y4eOHBIX AUCHUILINH,

KOMIETeHIHH (hopMHPYIOIIMX KOMIIETEHIIHH B NMpoLecce 0CBOECHUS
( HOMEp ceMecTp COTIacHOTO o0pa3oBaTeIbHOI MPOrpamMMbI
y4eOHOMY TUTaHY)
0PO | 300

OIIK-1: cnoco0eH pemiaTh 321244, OTHOCAIIHECS K MPO()ecCHOHATBHOM AeATEeJIbHOCTH,
NMPUMEHSsISI MeTOAbI MOJeTHPOBAHNS, MATEMATHYECKOI0 AHAJIN3A, eCTeCTBEHHOHAYYHbIE H
o0LIeHH/KeHePHbIe 3HAHUS
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BrinosiHeHUE U 3aliuTa BBITYCKHOM
KBAJTM(PUKAITMOHHON pabOTHI

OIIK-2: cniocofeH y4acTBOBATh B IPOEKTHPOBAHNHU TEXHUYECKHX 00bEeKTOB, CHCTEM U
TeXHOJOTHYEeCKHUX MPOLECCOB ¢ y4eTOM IKOHOMHYECKHX, IKOJOTHYECKHUX, COLUATbHBIX H
APYIrHX OrpaHUYeHH
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Dxosiorusi He)Tera3oBoi MPOMBIITUICHHOCTH

8 O4ucTHBIE COOPYKEHUST 00OBEKTOB TPAHCIIOPTA U
XpaHeHHus HeTH U HePTEIPOTYKTOB

8 [ToaroroBka HeTH ¥ raza K TPaHCIIOPTY

8 [IpenuniaoMHas npakTHKa

8 [TonroroBka K cjaue u caya rocyJapCTBEHHOTO
HK3aMeHa

8 BrinosiHeHue 1 3am1uTa BBITYCKHOM

KBAJTM(PUKAIIMOHHON pabOTHI




7.2. Onucanue nNokasarejel U KpUTepreB OLEHNBAHUA KOMIIETEHIMI HA Pa3JIMYHbIX dTanax ux (pOpMUPOBaAHHS, ONTMCAHNE IIKAJIbI OIleHUBAHUS

Ilnanupyemble pe3yJibTaThl Kpurepun oneHuBaHus pe3yibTaTOB 00y4eHHUSs HaumeHnoBanue
OCBOCHHS KOMIIETEHIIUU OLICHOYHOI 0
HEY/I0BJIETBOPUTEILHO | Y/IOBJIETBOPHTEILHO | X0po1o | OTJINYHO CpeACTBa

OIIK-1: cioco0eH pemaTh 3a1a44, OTHOCSIIHECS K MPO(eCCHOHATBHO AeSITeJIbHOCTH, IPUMEHSASI MeTO/Ibl MOIeJIMPOBAHUA, MATEMATHYECKOT0
aHAJIN32a, eCTeCTBEHHOHAYYHbIE U 001eMHKEHEePHbIe 3HAHUSA

OIIK-1.4. 3HaeT MPUHIMIIUAIBLHBIE OCOOCHHOCTH MOJEIUPOBAHUS MaTeMaTHUYECKHX, (PU3NUECKMX M XUMHUUYECKHX IPOIECCOB, MPEIHA3HAUYCHHBIC IS

KOHerTHbIX TECXHOJIOTHYCCKUX HpOI_IeCCOB

3HaTbh: OCHOBBI BBICIIEH MaTEMaTHKH ®parmeHTapHbIe Hemnonnswie 3nanuss | ChopMHupOBaHHEIE, CdopmupoBannbie | pedepar,
U (QU3MKA [N pelIeHUsT PacdeTHO- 3HaHUS HO COJIeprKallue CUCTEMATUYECKUE KOHTPOJIbHAS
aHAJIMTUYECKUX 3a]1aY; OTJENbHbIE 3HAHUSA pabora,
pOoOEITbl 3HAHUS TECT, IK3aMEeH
YMerb: NpUMEHSATh MaremMaThueckue | YacTuuHble yMeHUs Henonnbie ymenus YMeHus noJiHble, CdopmupoBaHHbIE
U (U3HYECKHe METOJIbI JUJIS PeLICHUS JOTYCKaloTCA yMEHUS
THTIOBBIX MPO(eCCUOHATBHBIX 3a/1a4; HeOoJIbIIINE
OIIMOKHU
Baagern: HaBbpikamMu | YactuuHoe BiancHue | Hecucrematruueckoe B VYcenemrnoe u
OPUEHTUPOBAHUS B CIIPABOYHOMN HaBbIKAMH MIPUMEHEHHE CHUCTEMaTUYECKOM CUCTEMATUYECKOE
(bu3nKo-MaTeEMaTHUECKOHN JTUTEpaType, HaBbIKOB MPUMEHEHUN MPUMEHEHHUE HAaBbIKOB
npuoOpeTeHus HOBBIX 3HaHUI HAaBBIKOB
UCIOJB3YS COBpPEMEHHBI JIOTYCKaIOTCS
MH(OPMAIIMOHHBIE TEXHOJIOTUU po0ebl

OIIK-2: cnoco0eH y4acTBOBaTh B NPOEKTHPOBAHNHU TEXHUYECKMX 00bEKTOB, CHCTEM U TEXHOJOTHYECKUX MPOLECCOB € Y4eTOM IKOHOMUYECKHX,
IKOJIOTMYECKHX, COMAIbHBIX H APYTUX OTPAHUYeHU
OIIK-2.7.01eHuBaeT CXOAUMOCTD PE3YJIbTATOB PACUETOB, IOJYYAaEMbIX 10 PA3JIUYHBIM METOANKAM

3HaTbh: OCHOBHBIE 3aKOHBI U METOIbI dparmeHTapHbIe Hemnonnwie 3nanuss | ChopMupoOBaHHEIE, CdopmupoBannbie | pedepar,
MOJEIIUPOBAHUS JIJIs LeJei 3HaHUS HO COJIeprKallue CUCTEMAaTUYECKUE KOHTPOJIbHAS
HCCIIEIOBATENbCKON JAESITETbHOCTH, OTJENbHbIE 3HAHUSA pabora,
o0ririe 0a30BbIe IPUHITUITHI 3aKOHBI pOoOEITbl 3HAHUS TECT, IK3aMEeH
(G YHKIIMOHUPOBAHUA,

MIPOCKTUPOBAHUS, SKCILTyaTalluN




00BEKTOB MpodhecCuOHATHLHOMN
ACATCIIbHOCTH,

YMmertb: pa3pabareiBaTh U YactuuHble yMEHUSA Henonnele ymenus YMeHus MOJIHEIE, CdhopmupoBaHHbIe
aHAJIM3UPOBATh MOJIEIIN IIPOLIECCOB, JOMYCKaTCA yMEHUs
MPUMEHSTH U BEIOUPATh MOJEIH HeboubIIHe

(YHKIIMOHUPOBAHUS, METOIbI OIIMOKHU

IIPOEKTUPOBAHMSI, ITpaBUIIa

IKCIUTyaTaIlui 00bEKTOB

pohecCHOHAIBHOM IeATEIbHOCTH

Baagerb: merogamu u cpencrtBamu | HactuuHoe BiaaeHue | Hecucremarnueckoe B Ycnemnoe u
pa3paboTku, aHaiamu3a MozeIen HaBbIKAMH MIPUMEHEHHE CHUCTEMAaTUYECKOM CUCTEMAaTUYECKOE
IIPOLIECCOB, HAaBBIKAMU TEXHUYECKOTO HaBbIKOB MPUMEHEHUHN MPUMEHEHNE HABBIKOB
1 (HU3UYIECKOTo aHanu3a uHpopmauu HaBBIKOB

0 TEXHOJIOTMYECKHX IIPOLECCcax JIOITYCKAIOTCS

poOeIbI




7.3 KoHTpoabHBbIe BONPOCHI M 3aJaHHA /JIsi TPOBeIEHUS] TEKYIIero KOHTPOJS [JIsi
cryaentoB O®O

Bonpocsl
1. Yro HaswiBaeTcs nuddepeHImanbHbIM ypaBHEHHEM?
2. Yto Takoe nopsnok audhepeHuanbHoro ypaBHeHus?
3. Kak craButcs 3agava Komm mist nuddepeHImanbHOTo ypaBHEHHS TIEPBOTO MOpsiaka?
4. Yrto wHaspBaeTcs AuQQGEpeHIUATLHBIM YpPaBHEHHEM TMIEPBOrO TOPSAKA C pa3IesIFOIIHMUCS
MepeMEeHHbIMU?
5. B uyem cocrour cxema peuieHus AupdepeHuaNIbHOT0 YPaBHEHHUS IEPBOrO MOpsAIKa C
pa3eNsIoUMHUCS TEPEMEHHBIMU?
6. UTo Ha3bIBaeTCsS OTHOPOIHBIM AU PepeHIInanbHbIM ypaBHEHHEM TIEPBOTO MOPsIKa?
7. B ueM cocTOUT cxeMa pelIeHus OJTHOPOIHOTO A depeHIInaTbHOTO YpaBHEHHUS IEPBOTO TOpsIKa?
8. UTo Ha3bIBAETCS IMHEHHBIM HEOHOPOIHBIM AU PepeHIInaTHHBIM yPaBHEHHUEM TIEPBOT0 TOpsaKa?
9. B yem cocToMT cxeMa pemieHus JTUHEHHOTO HEOAHOPOAHOTro au(depeHITNATHLHOTO yYPaBHEHHS
nepBoro nopsaka?
10. Yto Ha3biBaeTcsl ypaBHeHUEM bepnynnun?
11. B ueM cocrout cxema penieHus ypaBHeHus beprymiu?
12. Kakue auddepeHunanbHble ypaBHEHUS BTOPOTO MOPsAKA PEHIAOTCS MPU MOMOIIM MOHMKEHUS
nopsiaka?
13. B uem coctouT cxema pemieHus Tu(PEpeHIHATBHBIX YPaBHEHUN, JOMYCKAOIMINX MOHMKCHUE
nopsiaka?
14. Kak craButcs 3amada Ko 1t nuddepeHmaibHOro ypaBHEHHUs BTOPOTO Topsaka?
15. Uto Ha3pIBaeTCs JIMHEWHBIM OJHOPOIHBIM MU (epeHITMABHBIM YPaBHEHUEM BTOPOTO MOPSIIKA C
MOCTOSTHHBIMH KO3 (UIIUSHTAMH?
16. Uro Ha3bpIBaeTCA XapaKTEPUCTUYECKUM MHOTOWICHOM Ui MU epeHInaTbHOTO YpaBHEHUS
BTOPOTO MOPSAKA C TOCTOSTHHBIMU K03 purimentamu?
17. B uem coCTOUT cxema penieHus TMHEHHBIX OAHOPOAHBIX AU depeHInalIbHBIX YpaBHEHUH BTOPOTO
MOPsIIKa C TIOCTOSIHHBIMU Kod(dpurmeHTamu?
18. Uto Ha3bIBaeTCsS JTMHEWHBIM HEOAHOPOIHBIM Au(depeHIInaTIbHBIM yPaBHEHUEM BTOPOTO MOPSIKA
C TOCTOSTHHBIMH K03 dutinenTamu?
19. B ueM cocTouT cXeMa pEeUICHUs JHMHEWHBIX HEOAHOPOAHBIX AHuddepeHInanbHbIX ypaBHEHUN
BTOPOTO MOPSAKA C TOCTOSHHBIMU K03 purimentamu?
20. [aiite onpenenenue qudhepeHnaIbHOr0 ypaBHEHUs C YACTHBIMU POU3BOIHBIMHU.
21. Kak onpenenuts nopsaaok nudepeHnrnaribHOro ypaBHEHUS ¢ YaCTHBIMH IPOU3BOTHBIMU ?
22. Yto HazpIBaeTcs pereHneM qudGhepeHInaaTbsHOr0 YpaBHEHHSI ¢ YaCTHBIME MPOW3BOIHBIMU?
23. B uem paznumume oOmiero pemeHuss ¥ oOmiero mHrerpaiga auddepeHnaaIbHOTO YpaBHEHHUS C
YaCTHBIMH MPOU3BOIHBIMU?
24. YeM oTIMYAIOTCS HAYaJIbHbIC U TPAHUYHBIE YCIOBUS?
25. Kakoll nopsi0K UMeeT ypaBHEHHE IepeHoca’?
26. Kakoit ¢puszndeckuit mpoliecc OMMChIBacT ypaBHEHHE MepeHoca?
27. Kakoe ypaBHEHHUE Ha3bIBACTCSl YPABHEHUEM C YACTHBIMU MPOU3BOJHBIMHU BTOPOTO MOPsIKa?
28. UeMm OTIM4YAIOTCS JMHEHHBIE W KBa3WIMHEHHBIC AU(d(epeHInaTbHbIle YPAaBHEHHUS C YaCTHBIMHU
IIPOM3BOJIHBIMU BTOPOTO MOpsiAKa?
29. KakoBa 11e/1b 3aMEHbl HE3aBUCHUMBIX NEPEMEHHBIX M Iepexoaa K HOBoMY nuddepeHuanbHOMY
YPaBHEHHUIO BTOPOIO nopsijka’?
30. kakue ypaBHEHHUS Ha3bIBAKOTCS XapAKTEPUCTUUECKUMH YPaBHEHUSIMU ?
31. Kakue Tumbl TUHEHHBIX AUQQGEPEHIINATHHBIX YPABHCHUN C YaCTHBIMH MPOU3BOIHBIMH BTOPOTO
MopsiIKa BbI 3HAETE?
32. UTo HYXHO BBIYHCIUTH, YTOOBI YCTAHOBUTH TUN AU(PPEpEeHIINANTBHOTO YpaBHEHUSI C YACTHBIMHU
MIPOU3BOJHBIMU BTOPOTO MOPsAKa?
33. Kakoe ypaBHEHHE ¢ YACTHBIMU MPOU3BOAHBIMU BTOPOTO MOPSIIKA HA3bIBAETCS BOTHOBBIM?



34. Yem oTIIMYAIOTCS KPAeBbI€ 3a7a4l TIEPBOrO U BTOPOro poja?

35. Kak naiitu pemenue no merony Jlanamb6epa?

36. B uem cocTouT METO pa3aeiaeHus] IEPEMEHHBIX WU MeTOJ Dypbe?
37. Kakas 3amaya Hocut Ha3BaHue 3aaauu Llrypma-JinyBumnisa?

38. Uem meron [lanamGepa npeanoururensaee Mmeroaa Oypoe?

Koutpoabsnas padora Ne 1. Jluddepennmanbapie ypaBHEHHUS TIEPBOTO MOPSIKA

3ananmue 1. Haittu o6miee pemenue auddepeHnaibHoT0 ypaBHEHHS TIEPBOTO MOPSIKA C
pasaciAromuMucs NCPEMCHHBIMHA

4xdx —3ydy = x*ydy.
3ananue 2. Haiitu obmiee pernenue uHeHOTO 1@ depeHIManb»HOT0 YpaBHEHHS TIEPBOTO MOPSIIKA

V' + 4x y= 1

x> +17 X +1
3ananmue 3. Haiitu o6miee perneHue ofHOPOIHOTO AU GepeHIInaTbHOTO YpaBHEHUS TIEPBOTO TOPsIKa
2

2y’ = Y 16313,
X

X2

3ananmue 4. Haiitu oOmwmii uaTerpan qudgepeHnaibHoro ypaBHeHUs B MOJHBIX A depeHuanax

(xz + y2 + yjdx+(2xy+x+eyjdy:0.

KontpoabsHast padora Ne 2. JluddepeHunanbHble ypaBHEHHs BHICIIUX MOPSIKOB

3ananme 1. Haiitu gyacTHOE perieHne TMHEHHOT0 OAHOPOAHOTO JU(GepeHIINaTBHOTO YpaBHEHUS
BTOPOI0 MOPsI/IKA € TOCTOSHHBIMU KO3((PUIIMEHTaMU, YIOBIETBOPSIOIIEE HAYAIbHBIM YCIOBUSAM

y"—6y' +9y=0,y(0)=3,
y'(0)=-5

3ananme 2. Haiitu oO1iee perienne TMHEHHOTo He0THOPOHOTO AU PepeHInanbHOro ypaBHEHHS
BTOPOTO MOPSIKA C TOCTOSHHBIMU KO3 puIineHTaMmu

y" -6y +13y = x’e>.
Kontpoabnas padora Ne 3. Cuctemsl nuddepeHInanbHbIX ypaBHEHHH

3ananme 1. HaliTu pemieHue cUCTEMBI, yIOBIETBOPSIONICE HAYAIbHBIM YCIOBUAM
X"=5x + 5y,
{y’ =—4x+Yy,
x(0)=0, y(0)=0.

3aganue 2. HaiiTu penienue cucteMbl MaTpPUUHBIM METOJI0M
X'=6x-12y -z,
y'=x-3y-1,
7'=—4x+12y + 3z
3ananmue 3. Haiitu oGmiee pereHue CUCTEMBI
X'=4x -3y +1?,
y'=3x+4y-—e'.



KontposbHnas padora Ne 4. YpaBHEeHUsS] MATEMaTHIECKON (PU3HKH

3aganue 1. OnpenenuTs TUIT ypaBHEHUS U IPUBECTU €r0 K KAHOHUUYECKOMY BUJTY:

U, +2u, —3u, +2u, +7u, —3u=0.

3ananmue 2. Haiitu oOuiee penieHne runepOoIMuecKoro ypaBHeHHS:

U, +4u, +3u, =0.

3ananue 3. Haiitu oGmiee perneHue napaboamv4ecKoro ypaBHEHHUS:

U, +4u, +4u, +u, —2u, =0.

3ananme 4. Haiitu ob1iee perieHne 3UITHITHYECKOTO YpaBHEHUS:

U, +2U, +5u, =0.

3ananmue 5. Pemuts 3amavy Ko 1151 BOTHOBOTO ypaBHEHUs Ha mipsimoit (Meton JlamambOepa):

Ug =U,, u(x0)=1/{1+x?), u(x0)=0.

3amanue 6. Pemuth MepByro CMEIIAHHYIO 33124y /IS OJTHOPOHOTO BOJHOBOI'O YPaBHCHHUS Ha
otpeske (MeTon Dyphbe):

u, =u,, xe(02), te(0,x)
u(x,0)=0, u,(x,0)=x(2-x), u(0,t)=u(2,t)=0.

KonrpoabHnas padora Ne S. [Ipunoxxenus cienuaibHbIX GYHKIIUNA B
MaTeMaTHYECKON pU3MKe

3aganue 1. Pemuts kpaeByro 3anauy Jupuxiie 1 ypaBHeHus Jlamnaca B HMIMHApE:

Au=0, 0<r<2, 0<z<l, u[_j=4-r? 0<r<2

u_,=0, 0<z<l, ul_ =0 0<r<2

3amanme 2. Pemuth KpaeByto 3anauy Jupuxiie nis ypaBHenus Jlansaca B mape:

Au=0, 0<r<2, u|l_,=3+2c0s9+6c0s’4.

3apanme 3. Pemuth KpaeByto 3anauy Jupuxie 1 ypaBHeHus ['enbmroibiia B Kpyre:

ok wd

©w

Au+u=0, 0<r<2, ul_, =2cos’p-sin’p+sing.

KoHTpoJibHbIe BONPOCHI U 3aJaHUs JAJ15 POBeIeHUs] IPOMEeKYTOUYHOM aTTecTALMU.
IIpumepHBIii epeyeHb BONPOCOB K IK3aMeHY 0 JUCHHUIINHE
«CnenuajbHble pa3iejabl MATEMATHKH»

Huddepenunanbuple  ypaBHEHHMs TEpBOrO  MOPSAJKA,  pa3pelieHHble  OTHOCHUTEIHHO
npon3BogHON. CylllecTBOBaHUE U €IMHCTBEHHOCTD pelieHus 3anaun Komm.

VYpaBHEHUs C pa3IEAOIUMUC IEPEMEHHBIMH.

OnHOpOHBIE ypaBHEHUS IEPBOIO MOPSAIKA.

JIuneitnple ypaBHeHus. YpaBHeHne bepuyim, Pukkaru.

VYpaBHeHUe B MOTHBIX quddepeHipanax. HTerpupyonmi MHOKUTEb.

VYpaBHEHHsI TIEPBOTO TMOPSAKA, HE pa3pelIeHHbIE OTHOCHTEIBHO MPOU3BOMHON. (OcoObie
pelIeHus.

[Ipocreitmue Tumnbl auddepeHIMaNTbHBIX YpaBHEHUH, HE Pa3peIICHHBIX OTHOCHUTEIBHO
IIPOU3BOJHON (HETIONHBIE YPABHEHMUS).

JuddepenunanbHble ypaBHEHUS BbICIINX MOPsAKOB. Cilydyau NOHMKEHUS MOPSAKA.

Jlunelinblie quQQepeHIranbHble YpaBHEHUS N-TO MOpsAIKa ¢ IEPEMEHHBIMU K03 QUIIEeHTaMH.
Meron Jlarpanxa.
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Jlunetinbie muddepeHnraIbabie YpaBHEHHS N-TO MOPSAIKA C MOCTOSHHBIMU KO3 PHUITUSHTAMH.
Merop Ditnepa.

[TocTpoeHnre 0AHOPOTHOTO JTUHEHHOTO YpaBHEHUS 10 (PyHIaMEHTAIbHOW CUCTEME PEIICHH.
IloHmkeHue mnopsaKka OJHOPOAHOIO JIMHEMHOIO YpPaBHEHWS IIpU IIOMOIUM JIMHEWHO
HE3aBUCUMBIX YAaCTHBIX PEIICHUI.

JluHeliHbIe ypaBHEHUS BTOPOTO MOPsIKA C MOCTOSTHHBIME K03 duiimeHTaMu u KosedarenbHble
SIBJICHHUSL.

KpaeBas 3amaua ans nudepeHnnanbHOro ypaBHeHUst BTOporo nopsiaka. @ynkius ['puna.
Hopmanbhble cucTeMbl OOBIKHOBEHHBIX IU(D(epeHIMalbHbIX ypaBHEHUI MEpPBOro MOpSIKa.
Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTH.

CBs13b MeX1y YpaBHEHHUSIMH BBICHIETO MOPsiIKa U cucTeMamu i depeHnanbHbIX YpaBHEHUH.
Jlunelinple cuctembl UQQepeHINaTbHBIX ypaBHeHUH. @DyHAaMeHTalbHas MaTpuIa.
Onpenenurens BpoHckoro.

Mertopn Diinepa pemeHus THHEHHbIX OJJHOPOAHBIX CHCTEM C MOCTOSIHHBIMU KO3 PHUIIMEHTAMHU.
MaTpuuHblli METOJ  PELICHHS] JIMHEWHBIX OJHOPOJHBIX CHCTEM C  IOCTOSHHBIMU
KO3 pHULIHEHTAMHU.

JIvHeitHbIe HEOAHOPOIHBIE CUCTEMBIL. MeTOo1 Bapyaliy MPOX3BOJILHON MTOCTOSTHHOM.

Meton Diinepa penieHusl HEOAHOPOIHBIX CUCTEM.

Hymu pemiennii TMHEWHBIX OAHOPOAHBIX NU(PEpeHIINANTBHBIX YPaBHEHUH BTOPOTO TMOPSIKA.
Teopema Illtypma.

Teopema cpaBHEHUS.

JIuHelHbIE CUCTEMBI C MEPUOANYECKIMH KO3 puimeHTaMu. MynbTHILTUKATOPHI.

Teopema 0 IPUBOJUMOCTH JIMHEHHON CUCTEMBI.

Kpaeas 3anaua nns nuneininoi cuctemol. @ynkuus ['puna.

[lepuoauueckue penieHus JUHEHHBIX CUCTEM.

[onsarue nuddepeHnanbHbIX YpaBHEHHH B YaCTHBIX MPOn3BOoAHBIX ([IYUII).
Knaccudukanus JJYUII mo popme.

BbIBO/I BOTHOBOTO ypaBHEHUS.

BbIBOJ| ypaBHEHMS TEIIONPOBOIHOCTH.

Knaccudukanus IYUII 2-ro nopsiaka no Tumnam.

[TonsiTHe KpaeBbIX 3a7a4 Il ypAaBHEHHUI MaTeMaTUICCKON (UK.

HavanbHble u rpannynbie yciaoBus 11 ocHOBHBIX JIYUII 2-ro nopsanka; 1-s1, 2-s1 1 3-4
KpaeBbl€ 33]1a4u.

KpaeBble 3a1aun 6e3 HaYaJIbHBIX YCIOBHIA.

KpaeBble 3a1aun 6€3 rpaHUYHBIX YCIOBHH.

KpaeBble 3a1aun Ha TOTYOECKOHEUHOU MPSIMOIA.

Merton [lanambepa pemenus JIYUIIL.

Meron ®ypse pewmenus JYUIL

3amaya o KoJie0aHUU CTPYHBI.

VYpaBHeHue TernonpoBogHocTy. OyHKIMSA TEMIIEPATypHOTO BIUSHUS MTHOBEHHOT'O TOYEUHOTO
MCTOYHMKA TEIUIA.

Obmiee pemenne 1-it KpaeBoii 3a1aun A1l OJJHOMEPHOTO HEOJHOPOJHOTO YPABHEHUS
TEIJIONPOBOJHOCTH.

®ynnamenTanbHoe perienue. O61ee pemenue 1-i kpaeBoi 3a1a4u 111 OJHOMEPHOTO
HEOJHOPOHOI0 YPABHEHUS TEIJIONPOBOJHOCTH C HEOAHOPOIHBIMU HaYaJIbHBIMH YCIIOBHUSIMU.
Pemenue nonunoi 1-i kpaeBoii 3aaun Jyuisl ypaBHEHHs TEIUIONPOBOAHOCTH. 18. Pemenue
3amaun Kommm (0e3 rpaHUYHBIX YCIIOBUN) U1 YPaBHEHHUS TETIOTPOBOIHOCTH.

Pemenue 1-i kpaeBoii 3a1aun Ha 6ECKOHEYHON TPSMOM 111 ypaBHEHUS TETIJIONPOBOIHOCTH.
Pemenue 1-if kpaeBoii 3aa4n HA MOTYOECKOHEUHOM MPSIMOM JIJIs1 ypaBHEHHS
TEIJIONPOBOAHOCTH.

Nurerpan [lyaccona.

ITocTanoBKM KpaeBbIX 3a4a4 JIs YPaBHEHUHN SJUIMNTAYECKOTO TUma. [Ipumepsl.



49. 3akonsl Oypoe.
50. YpaBuenue Jlanaca B MOMSPHOM, IMIIMHAPHYECKOM, CPEpUIECKOil cuCTeMax KOOPHHAT.

TemaTuKka KOHTPOJIBbHBIX PadoT AJs cTyaeHToB 3P0
KonTtponbHbie paboThl y4eOHBIM IJIAHOM HE MTPETYCMOTPEHBI.

7.4. MeTroauyeckue MaTepuHajbl, ONpeAe/siONe NMPOUeAYPbl OLEeHUBAHUS 3HAHUIA,
YMeHHIi W HABBIKOB, H OMNbBITA JESTEJHLHOCTH, XapPaKTePU3YIOIIUX ITanbl (POPMHPOBAHUS
KOMIIeTEeHIM i

TpeOoBaHKsi K KOHTPOJIbHOI padoTe

KonTponpHast paboTa — cpelcTBO NMPOBEPKU YMEHHH MPUMEHSTH MOTYYCHHBIC 3HAHUS JUIS
pelIeHus 3a/1a4 OTPEICIICHHOTO TUTIA IO TEME UJIH pa3ziedy.

KonTtponpHas paboTa mpenctaBisieT cOOOW OJWH W3 BHJIOB CaMOCTOSATEIHHOW pPabOThHI
oOyuaromuxcsi. [1o cyTn — 3TO M3I0XKEHWE OTBETOB Ha OMNpPEICIICHHBIE TEOPETUYECKHE BOIPOCHI 110
y4eOHOI TUCHMIUIMHE, a TAK)KE pelIeHUe MpaKTHYeCKUX 3anad. KoHTpoabHBIE POBOAATCS IUISL TOTO,
9TOOBI Pa3BUTh y O0YUYAIONMIMXCS CIIOCOOHOCTH K aHAJIM3y HAy4YHOW W Y4eOHOW JTUTEpaTyphbl, YMEHUE
00001aTh, CHUCTEMATH3UPOBATh M OILICGHWBATh MPAKTUYCCKUN W HAYYHBIH MarepHuall, YKPeIUiiTh
HaBBIKH OBJIAJICHUS TIOHSATHSIMHU OTIPEICIICHHONW HAYKH | T.JI.

[Ipu omeHKe KOHTPOJIBHOM paboThl TpenojaBaTelb PYKOBOACTBYETCS CIEAYIOIIUMHU
KPUTEPHUSIMHU:

- paOota ObUIa BHIIOJHEHA aBTOPOM CAMOCTOSITEIBHO;

- oOywaromnuiics moao0pana JOCTaTOYHBIM CIUCOK JUTEPATYPhI, KOTOPHIA HEOOXOAMM IS
OCMBICJICHUS TEMbI KOHTPOJIbHOM paboThI;

- aBTOp CyMeN COCTaBUTh JIOTMYECKH OOOCHOBAaHHBIA IUIaH, KOTOPBIH COOTBETCTBYET
MOCTaBIICHHBIM 33/1a4aM U C(HOPMYIUPOBAHHOM TIEITH;

- oOyuarommiicsi poaHaIM3UpPOBATl MaTepHa,

- oOyuarommiicsi cymes 000CHOBATh CBOIO TOUKY 3PEHUS;

- KOHTpOJIbHAas paboTa o(hopMIIeHa B COOTBETCTBUE C TPECOOBAHMIMU;

- aBTOp 3alIUTWI KOHTPOJBbHYIO pabOTy U YCIEHNIHO OTBETWI Ha BCE BOIPOCH
npernoiaBaTers.

KonrtponbHast paboTta, BbIOIHEHHAs HEOPEXKHO, Oe3 COOMIOCHUS TPABUII, MPEIBIBIAEMBIX K
ee 0o(hOpMIICHHIO, BO3BpamiaeTcsi 0e3 TPOBEPKHM C YyKa3aHHEM IPHYUH, KOTOPBIC HOBOISATCS JO
oOyuarormierocsi. B aTom cityuae KOHTpoJsIbHast paboTa BBITOIHIETCS TIOBTOPHO.

BapuaHT KOHTpOJIEHOW pabOTHI BBIIAETCS B COOTBETCTBHM C TOPSIKOBBIM HOMEPOM B CIIHCKE
CTY/ICHTOB.

Kpurepun oneHKH 3HAHUI NIPY HANTUCAHUU KOHTPOJHLHOH PadoThl

OTMeTKa «OTJIMYHO»  BBICTABISAETCS  OOy4alOIIeMyCs, IIOKa3aBIIEMYy BCECTOPOHHUE,
CHCTEMaTH3UPOBAHHbIC, TIYOOKHE 3HAHHS BOIPOCOB KOHTPOJBHOW pabOTBI M yMEHHE YBEPEHHO
OPUMEHSTh WX Ha TPAaKTHUKE TPU PEIICHWH KOHKPETHBIX 3aJady, CBOOOJHOE H MPaBUIBHOE
000CHOBaHHE MPUHSATHIX PEIICHUN.

OTMeTKa «XOpOIIO» BBICTABIIAETCS OO0YyYaloIEeMycsi, €CIM OH TBEpAO 3HAET Marepual,
IPaMOTHO W TIO CYIIECTBY HM3J1araeT €ro, yMeeT NMPHUMEHSTh TOJTY4YCHHBbIC 3HAHUS HA MPAKTHKE, HO
JIOMYCKAaeT B OTBETE€ WJIM B PEIICHUH 3a/1a4 HEKOTOpPble HETOYHOCTH, KOTOPBIE MOXET YCTPAHUTh C
TIOMOIIBIO JOTIOJTHHUTEIBHBIX BOITPOCOB MPEIO1aBaTEedsI.

OtmeTka «YIOBJIETBOPUTEIILHOY BBICTaBJISICTCS oOyuaromemycs, MOKa3aBIIEMy
(parMeHTapHBIA, pa3pO3HEHHBIA XapakTep 3HaHUH, HEIOCTaTOYHO TNPABWIBHBIC (OPMYIHPOBKH
0a30BbIX MOHATUH, HAPYIICHUS JIOTHUYECKOW IOCIEA0BATEIBHOCTH B H3JIOKEHUU IPOTPAMMHOIO
Marepuaia, HO MPH STOM OH BJIaJIC€T OCHOBHBIMHU TIOHSATHSMH BBIHOCHMBIX Ha KOHTPOJIBHYIO paboTy
TE€M, HEOOXOAWMBIMU JJIsl JNAIbHEHIIEro OOy4eHHsS M MOXKET NPUMEHATh MOTyYeHHbIC 3HAaHHUSA IO
00pa3ily B CTaHAApPTHOM CUTYaITUH.



OTMeTKa «HEYTOBIETBOPUTEIBHO)» BBICTABIACTCS OOYYalOMEMYCsl, KOTOpPBIA HE 3HAET
OoJbIICH YacTM OCHOBHOTO COJEP)KaHUS BBIHOCHUMBIX Ha KOHTPOJBHYIO DPa0OTy BOIPOCOB TEM
JTVCIUTUTMHBL, JOMYCKaeT TpyOble OMMOKKM B (OPMYJIMPOBKAX OCHOBHBIX TOHSATHH M HE yMeeT
UCIIOJIb30BATh MOTYYEHHBIC 3HAHUSL.

TpeOoBanusi K HaNMUCaHUIO pedepata

Pedepar — mpoayKT caMOCTOSITEIbHOH pabOThl 00YYaromIerocs, MpeACTABISIONIMNA COOOH
KpaTKoe W3JI0KEHUE COJEp)KaHMsI W PE3yJbTaTOB WHAMBHIYATbHOH Y4eOHO-HCCIIe0BATEIbCKON
NeSITeTbHOCTH. ABTOpP PACKPBIBAET CYTh HCCIEAYEMOW MpOOJeMbl, MPUBOAUT PA3IUYHBIE TOUKH
3peHHs, a TAK)Ke COOCTBEHHBIE B3TJIS/IBI HA HEe.

Pedepar nomkeH ObITH CTPYKTypupoBaH (IO IJiaBaMm, pasjenaM, naparpadam) U BKIIOYATh
pa3fenbl: BBEICHHWE, OCHOBHYIO YacTh, 3aKIIOYCHHE, CIIMCOK HCIIOJIB30BAaHHON IUTEeparypel. B
3aBHCUMOCTH OT TEMaTHKH pedepata K HEMY MOTYT OBITh O(OpPMIIEHBI NMPUIIOKEHHUS, COAEpIKaIINe
JOKYMEHTBI, WILTIOCTPAIIH, TAOIHIIbI, CXEMBI U T.].

Kpurtepuu onenuBanus pedepara:

OTMeTKa «OTJIMYHO» BBINIOJHEHBI Bce TPeOOBaHMs K HANMCAaHWIO W 3ammTe pedepara:
o0o3HayeHa npobiiemMa U 00OCHOBaHA €€ aKTyaJlbHOCTb, CHENAH KPATKUW aHAJIM3 Pa3InYHBIX TOUYEK
3peHHsT Ha paccMaTpuBaeMyr0 TpoOJeMy ¥ JIOTHYHO H3JIOKEHa COOCTBEHHAs  IO3UIIHS,
c(OpMYITMPOBAHBI BBIBOBI, TEMa PACKPHITA MOJHOCTBIO, BBIZEPKaH 00bEM, COOIOAEHBI TPeOOBAHUS
K BHEIIHEMY O(GOPMIICHHIO, JaHbI NPAaBUIIbHBIC OTBETHI Ha JIOTIOJHUTEIHHBIC BOIIPOCHL.

OTMeTKa «XOpOIIO» - OCHOBHBIE TPeOOBaHMS K pedepaTy M ero 3aIiuTe BBHIIOIHEHBI, HO MPH
9TOM JONMYyIICHBI HENOYETH.. B  YacTHOCTH, WMEIOTCS HETOYHOCTH B W3JIOKEHHHM MaTepHaa,
OTCYTCTBYET JIOTMYECKasl MOCJIEI0BATEIIbHOCTh B CYKICHMAX, HE BbLIep)KaH 00BEM pedepara,
UMEIOTCSL  YIYIMICHUsT B OQOPMIICHHWH, HE JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
JIOTIOJTHUTEIBHBIN BOIIPOC.

OTMeTKa «yTOBIECTBOPUTEILHO» - HMMEIOTCS CYIIECTBEHHBIC OTCTYIUICHHS OT TPeOOBaHHWH K
pedepupoBanuto. B 94acTHOCTH, TeMa OCBEIICHA JUIIb YACTHYHO, OMYIIEHbI ()aKTUYECKHE OIMIMOKU B
coJiepkaHuM pedepaTa WK MPH OTBETE HA JOTIOJHUTEIBHBIE BOMPOCHI, BO BPEMSI 3aIIUTHI OTCYTCTBYET
BBIBOJI.

OTMeTKa «HEYIOBIIETBOPUTEIBHO» - TeMma pedepara He packpbiTa, OOHAPYKHUBACTCS
CYIIECTBEHHOE HETIOHMMAaHUE MPOOIIEMBI.

TpeOoBaHKsl K BBINOJHEHUIO TECTOBOI0 3a1aHUA

Tect — cucrema CcTaHAapTU3UPOBAHHBIX 3aJaHUW, TO3BOJISIOIIAS ABTOMATH3UPOBAThH
MPOIIeyPY U3MEPEHHUs YPOBHS 3HAHUH ¥ YMEHUM 00Yy4aromerocs.

B TecToBBIX 3a1aHUSX UCIIOJIB3YIOTCS YEThIPE TUIIA BOIIPOCOB:

- 3akpeiTags ¢gopmMa — Hamboyiee pacmpocTpaHeHHas (opMa M TpejaraeT HECKOJIbKO
QIbTEPHATUBHBIX OTBETOB Ha IMOCTaBJICHHBIM Borpoc. Hampumep, oOyuaromeMycs 3a1aeTcsi BOIPOC,
TPEOYIOINI aTbTEPHATUBHOTO OTBETA «JIa» WIIN «HETY», «SIBISICTCS HITH «HE SBISIETCS», «OTHOCHUTCS
WIN «HE OTHOCUTCS» M T.N. TecToBOe 3a/1aHue, CojiepiKaliee BOIPOC B 3aKPBITON (opMe, BKITIOUAET B
ce0si OMH WM HECKOJBKO MPAaBHIBHBIX OTBETOB W HMHOTJA HA3bIBACTCS BBIOOPOYHBIM 3aIaHHEM.
3akpeiTasi (hopmMa BOIPOCOB MCIIONB3YETCS TaKkKe B TECTax-3ajadax ¢ BBIOOPOYHBIMH OTBETaMu. B
TECTOBOM 3a/IaHUU B 3TOM cliydae C(OPMYITHMPOBAHBI YCIOBUE 33]]a4l U BCE HEOOXOIUMBIC UCXO/IHbIC
JTAaHHbIe, @ B OTBETAX IPEJICTaBJIEHbl HECKOJIbKO BAPHAHTOB pE3yJbTaTa PEUICHUS B YHCIOBOM WIH
OykBeHHOM Buje. OOydJaromMiics NODKEH PElIUTh 33734y M MO0Ka3aTh, KAaKOW W3 TPEICTaBICHHBIX
OTBETOB OH IOJIYYHII;

- OTKpeITasgs (opMa — BONPOC B OTKPHITOM (opMe TpeacTaBisieT COOOW YTBEpKICHHE,
KOTOpOE€ HeoOXOIUMO JOomonHUTh. [lanHas (popma MoXeT ObITh MpejncTaBlieHa B TECTOBOM 3aJlaHUH,
HarpuMep, B BUJE CIOBECHOTO TEKCTa, (popmyinbl (ypaBHEHUs), rpaduka, B KOTOPBHIX MPOMYIICHBI
CYIIIECTBEHHBIC COCTABIIAIONIME - YAaCTH CJOBAa WM OYKBBI, YCJIOBHBIE OOO3HA4YCHHWs, JMHUU WU
U300paKeHMsI JJEMEHTOB CXeMbl W Tpaduka. OOydaromuicsS JODKEH 10 TMaMsTH BCTaBUTh
COOTBETCTBYIOIIME FJIEMEHTHI B YKa3aHHBIE MECTa («IIPOIYCKU»);

- YCTaHOBJICHHWE COOTBETCTBHUS — B JAHHOM CJIy4ae 00yJaromeMycst IpeJiaratoT IBa CIUCKa,
MEXYy JIEMEHTaMHU KOTOPBIX CIIEAYET YCTAHOBUTH COOTBETCTBHE;



YCTaHOBJICHHE  MOCJEAOBATEIbLHOCTH —  MpeArnojaraeT HeoOXOIWMOCTh  yCTaHOBUTh
MPABIJIbHYIO TIOCTIEIOBATEIBHOCTD MPEJIaraeMoro CIucKa cJioB win (pas.

Tectol crpynnupoBansl 1o TeMaM. KoandecTBo TeCTOBBIX BOIIPOCOB B pazfielie pa3inyHoO, UYTO
00yCIIOBJIICHO 00BEMOM HU3Y4aeMOT0 MaTepuaia U €€ TPYI0EeMKOCThIO.

DopMyIUPOBKH BOIIPOCOB MOCTPOEHBI MO CIAEAYIOIUM OCHOBHBIM MPUHIIUITAM:

Bui0paTh BepHble BADHAHTHI OTBETA.

B nyHkTe mnpuBeneHbl KOHKPETHBIE BONPOCHI M BapHaHThl OTBEeTOB. OOyuaromemycs
npeJIaraeTcsl BEIOpaTh HOMEP MPaBUIILHOTO OTBETA M3 IMpe/jiaraeMbix BapuaHToB. [Ipu aTom criemyer
y4ecTh BakKHOE TpeOOBaHHUE: B OTBETAX K 3aJaHUIO 0053aTENbHO JIOJKEH OBITh BEPHBIM OTBET M OH
JOJIKEH OBITh TOJILKO OJIMH.

OOyuaromuiicsi TOJDKEH BBIOpAaTh BEPHBIM OTBET Ha TOCTABJICHHBIA BONPOC M CBEPHUTH €T0 C
MPABUJILHBIM OTBETOM, KOTOPBIH JaeTCs B KOHIIE.

Kpurepun oueHku 3HaHUI P NPOBEIeHNH TECTUPOBAHUSA

OTMeTKa «OTJIMYHOY» BBICTABIICTCS MPH YCIOBHH MPABUIBLHOTO OTBETa He MeHee ueM 85%
TECTOBBIX 3aJIaHMUII;

OTMeTKa «XOpOI0» BBICTABISIETCS MPU YCIOBUU MPAaBHIBLHOTO OTBeTa HEe MeHee yeM 70 %
TECTOBBIX 3aJIaHMUIA;

OTMeTKa «yJTOBJIETBOPUTEIHHOY» BBICTABISIETCS MIPH YCIOBUH MPABUIHBHOTO OTBETA HE MEHEE
50 %;

OTMeTKa «HEYAOBIETBOPUTEIHHO)» BBICTABISETCS MPH YCIOBUU IMPABUIBHOTO OTBETa MEHEE
gyeM Ha 50 % TecTOBBIX 3aJaHUN.

Pe3ynbTarhl TEKyIIEro KOHTPOJS WCHOJB3YIOTCS TMPU TMPOBEACHUU POMEKYTOUHOM
aTTeCTallUU.

Kputepun oneHk# 3HAaHUH HA IK3aMeHe

DK3aMEeH MOXKET TMPOBOJIUTHCS B (JOpME YCTHOTO oOIpoca 1o Omieram (Bompocam) win 0e3
OWJIETOB, C MPEABAPUTEIHHON MOATOTOBKOW WM 0€3 MOATOTOBKH, IO YCMOTPEHUIO IMPETOaBaTels.
DK3aMeHaTOp BIPAaBE 3a/laBaTh BOMPOCHI CBEPX OMIIETa, a TaKKe, IOMUMO TEOPETUUYECKHX BOMPOCOB,
JaBaTh 3a7a4y O MPOrpaMMe JaHHOTO Kypca.

DK3aMeHAIlMOHHBIE ~ OWieThl  (BOIPOCHI)  YTBEPXKOAIOTCA  Ha 3acedaHuu  Kadeapbl
Y TIOJITUCBIBAIOTCS 3aBeAYIONUM Kadeapoil. B Ounere momkHO conepikarbes He 60ee TpeX BOIPOCOB.
KoMruiekT sx3aMeHaIMOHHBIX OMIIETOB IO TUCIUILIMHE JOJKEH coaepxkaTh 25—30 Ouieros.

DK3aMeHaTOp MOXKET MPOCTABUTH dK3aMEH 0e3 ompoca UM COOECeIOBaHUS TEM CTYIACHTaM,
KOTOpBIE aKTUBHO y4aCTBOBAJIM B CEMHUHAPCKUX 3aHATHUSX.

OTMeTKa «OTJIMYHO» - CTYACHT TIyOOKO M MPOYHO YCBOWJI BECh IMPOrPAaMMHBIM MaTepHua,
MCYEPIBIBAIOIIIE, MOCIEI0BATEIbHO, TPAMOTHO U JIOTUYECKU CTPOMHO €ro M3JIaraeT, TECHO YBSA3BIBAET
TEOpHIO C MPakTUKO. CTyIeHT HE 3aTPYAHSICTCS C OTBETOM MPU BUAOM3MEHEHUH 3a/IaHUS, CBOOOIHO
CHpAaBIISETCS € 3a/ladaMH, 3aJaHUSIMH U JAPYTUMU BUJAaMH IPUMEHEHHUS 3HaHWM, MOKa3bIBa€T 3HAHUSA
3aKOHOJATENIFHOTO U HOPMAaTHBHO-TEXHUYECKOTO MATEPUANIOB, NMPABUIHBHO OOOCHOBBIBACT MPUHSATHIC
pelIeHus, BIaJeeT Pa3HOCTOPOHHUMHU HAaBBIKAMU M MPHEMaMU BBIMOJIHEHHS MPAKTHUYECKUX pabdoT,
00Hapy>KUBACT YMEHUE CAMOCTOSTENIbHO 0000IIaTh M U3NIaraTh MaTepual, He JOIMycKas OINOOK.

OTMmeTKa «XOpoIIo» - CTYACHT TBEPIO 3HAET MPOTrpaMMHBIA MaTepuan, paMOTHO U IO
CYIIIECTBY M3JaraeT €ro, He JOMYyCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, MOXKET
IPaBWJIBHO MPUMEHSITh TEOPETHUYECKHE IIOJIOKEHHS M BIaJeeT HEOOXOAMMBIMU HAaBBIKAMHU IPU
BBITIOJTHEHUH MMPAKTUYCCKUX 3a/IaHUH.

OTMeTKa «yAOBIETBOPUTENBHO» - CTYJIEHT YCBOUJ TOJBKO OCHOBHOM MarepHall, HO HE 3HaeT
OTIICBHBIX JIETANIeH, OMYCKaeT HETOYHOCTH, HEOCTATOYHO MPaBWIbHBIE (OPMYITUPOBKH, HAPYIIIAET
MOCIIE0BATENbHOCTh B H3JIOKEHMHM MPOTPAMMHOIO MaTepuaja M HCIbIThIBAET 3aTpyIHEHUS B
BBITIOJTHEHUH NMPAKTUYCCKUX 3a/IaHUH.

OTMeTKa «HEyIOBJIETBOPUTENLHO» - CTYIEHT HE 3HACT 3HAUMUTEIbHOM YacTU MPOrpPaMMHOTO
MaTepuana, JOMYCKaeT CYIIECTBCHHbIE OIIMOKH, C OONBIIMMH 3aTPyJHEHUSMH BBIMOTHSICT
MpaKTUYECKHUE pabOTHI.



8.YueOHo-MeTOAMUYECKOEe U MHPOPMAIIMOHHOE o0ecnievyeHre JUCHUIIIMHbI
8.1. ocHOBHas JIMTEpaTypa

1. Kypc Beicmieit matematuku. B 2-x 4. Y. 1 [DnektponHslii pecypc]: yueonuk / M.K.
benanokoB [u gap.]. — Maiikon: Marapun O.I'., 2013. — 384 c¢. - Pexum pgocrymna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047917

2. Kypc Boeicmieid marematuku. B 2-x 4. U. 2 [DnextponHbIi pecypc]: yueOHuk / M.K.
bemanokoB [u gnp.]. — Maiikon: Marapun O.I'., 2013. - 279 c¢. - Pexum pgocryna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918

3. lllunaver, B.C. Briciast maTematuka [DnekTpoHHBIH pecypc]: yueonuk / B.C. [llumaues. -
MockBa: HH®PA-M, 2019. - 479 c. - DOBC «Znanium.com» - Pexum pgocryma:
http://znanium.com/catalog/product/990716

8.2. nomoJIHNTeIbHAS JIUTepaTypa:

1. Maremaruka [DneKTpOHHBIN pecypc]: yaeOHoe mocobue / FO.M. lanunoB [u ap.]; mom pen.
JLH. Xyp6enko, I'.A. Hukonosoii. - M.: UTHOPA-M, 2019. - 496 c. - ObC «Znanium.comy - Pexxum
noctyna: http://znanium.com/catalog/product/989799

2. MaremaTtuka B TpUMepax M 3aaadax [DJIeKTpoHHBIM pecypc|: ydueOHoe mocobme / JILH.
Kypb6enko [u np.] - M.: HHOPA-M, 2019. - 372 c. - ObC «Znanium.com» - Pexxum moctyma:
http://znanium.com/catalog/product/989802

3. Marematuka [DnekTpoHHBIH pecypc]: yueOHoe mocobue / FO.M. [lanunoB [u np.]. - M.:
NH®DPA-M, 2019. - 496 C. - 9BbC «Znanium.comy - Pexxum JIOCTyma:
http://znanium.com/catalog/product/989799

4. umaues, B.C. 3agayHuk 1O BBICIICH MaTeMaTUKe [DJIEKTPOHHBIA pecypc|: ydeOHOe
noco6ue / B.C. lllumayes. - M.: UH®PA-M, 2018. - 304 c. - OBC «Znanium.com» - Pexxum moctyma:
http://znanium.com/catalog.php?bookinfo=927763

5. Kpacc, M.C. MaremaTtuka i 3KOHOMHYECKOro OakajaBpuaTa [DJIEKTpOHHBIA pecypcl:
yaeonuk / M.C. Kpacc, B.I1. Uynpsinos. - M.: UTHOPA-M, 2017. - 472 c. - ObC «Znanium.comy -
Pexxum nmoctyna: http://znanium.com/catalog/product/558399

6. Jlypwe, .I'. Beictias maTemaTtuka [DnekTpoHHbIH pecypc]: npaktukym / W.I'. Jlypse, T.I1.
®ynTHKOBa. - M.: By3oBckuii yueduuk, MHOPA-M, 2017. - 160 c. - 9BC «Znanium.com» - Pexxum
noctyma: http://znanium.com/catalog.php?bookinfo=561293

7. banmuu, K.B. KpaTtkuit kypc BbICHICH MaTeMaTUKu [DJEKTPOHHBIA pecypc]: yueOHuK /
bangua K.B. - M.: JamkoB u K, 2017. - 510 c. - OBC «Znanium.com» - Pexwum nocryma:
http://znanium.com/catalog.php?bookinfo=415059

8. Kyzsnenos, b.T. Maremaruka [Dnektponnbiii pecypc]: yueonuk / B.T. Ky3nenos. - M.:
IOHUTU-JAHA, 2017. - 719 c. -  OBbC  «IPRbooks» - Pexum  pgocryma:
http://www.iprbookshop.ru/71018.htmi

9. Marematuka B mpuMepax M 3amadax [DIeKTpoHHBIH pecypc]: ydueOHoe mocobme / JI.H.
Kypbenko [u ap.] - M.: UHOPA-M, 2016. - 372 c. - ObC «Znanium.com» - Pexum pocryna:
http://znanium.com/catalog.php?bookinfo=484735

10. Kanpneii, C.I. Marematuka. T.1 [Onextponssiii pecypc]: ydeOnoe mocobue / C.I.
Kanbneii, B.B. Jlecun, A.A. IIpoko¢weB. - M.: KYPC, MH®PA-M, 2016. - 352 c. - DOBC
«Znanium.com» - Peskum goctyma: http://znanium.com/catalog.php?bookinfo=520540

11. Kameueit, C.I'. Marematuka. T. 2 [DnextpoHHBId pecypc]: ydueOHoe mocobue / C.I.
Kanpue#t, B.B. Jlecun, A.A. Ilpokodpses. - M.: KYPC, UHOPA-M, 2016. - 360 c. - DObC
«Znanium.com» - Pexxum nocryna: http://znanium.com/catalog.php?bookinfo=520538

12. MaremaTtuka [DneKTpoHHBIH pecypc]: yuebnoe mocobue / FO.M. JlanunoB [u np.]. - M.:
NHO®PA-M, 2016. - 496 c¢. - DOBbC «Znanium.com» - Pexum  jgocryma:
http://znanium.com/catalog.php?bookinfo=539549

13. Sumenes, JI.T. Broicmas matematuka [DnekTpoHHbIi pecypc]: yaeonuk / JI.T. Sumenés. -
M.:. PUOP: MHudpa-M, 2013. - 752 c. - DOBC «Znanium.com» - Pexum npocryma:
http://znanium.com/catalog.php?bookinfo=344777
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8.3.MHpopManOHHO-TEIeKOMMYHUKAIIHOHHBIE pecypchl ceTH « AHTepHET)
- O6pazoBarenbupiii optasn ®I'BOY BO «MI'TY» [DnextponHsii pecypc]: Pexum
nocryma: https://mkgtu.ru/
- Odunmansuerii cait [IpaButenscTBa Poccuiickoit @eneparuu. [ DIeKTpOHHBIN pecypc]:
Pexxum nmocryna: http://www.government.ru
- HWudopmanmonno-npaBoBori moptan «l'apaHT» [DnekTpoHHBIM pecypc|: Pexum
nocryma: http://www.garant.ru/

- Hayunas onexktponnas OuOmmoreka WWW.eLIBRARY.RU - Pexum noctyma:
http://elibrary.ru/
- DNEeKTPOHHBIN KaTajor OnbIMoTEKH - Pexxum JIOCTYyTIA:

//http://lib.mkatu.ru:8004/catalog/fol2;
- Enunoe okHO mocTyma k o0pa3oBaTelbHBIM pecypcam: Pexxum nocryma:

http://window.edu.ru/

9. MeToauyeckue yKa3aHus JJsl 00y4AIOIIUXCS MO0 OCBOEHUIO THCIUIITHHBI (MOIYJIsT)

9.1 OcHOBHBIE CBeeHNsI 00 U3y4aeMOM Kypce

Dopmbl nposedenuss 3aHAMUL

Ounas gopma oOyuenust: Jlekiun — 34 4acoB, MpaKTUYECKHE 3aHATUS — 34 4acOB.

3aounas popma oOydeHus: Jlekunn — 8 yacoB, MpaKTUUECKUE 3aHATHS — 6 YaCOB.

Dopmbl KOHMPOIA

JlomyckoM K clade »K3aMeHa SBISIETCS BBINOJIHEHHE BCEX MPEIYCMOTPEHHBIX Y4eOHBIM
IUTAHOM MIPAKTUYECKHUX PadoT.

[IpoMeKyTOYHBII KOHTPOJIb — K3aMEH.

9.2 llopsinok U3y4YeHHUsT TUCHMUIIUHBI

[l cmyoenmos ounotll hopmuvl 00yueHUs

VY4eOHbII IMJIaH AUCHUILIUHBI MPEAYCMaTPUBAET IMPOBEJCHHUE JIEKIIMOHHBIX, MPAKTHYECKHX
3aHATUH. Marepuan pa3OMT Ha TEMbI, KaXIbId W3 KOTOPBIX BKIIIOYAET JICKIIMOHHBIA MaTepHall,
NpaKkTUYeCKHe padOTHI U IMepeueHb TEM MPEIHAZHAYECHHBIX JIJIs1 CAMOCTOSTEIBHOTO U3Y4YEHUSI.

[Tocne kaxI0ro JIEKUMOHHOTO 3aHATUSA CTYIEHT JOJKEH MPOCMOTPETh 3aKOHCIIEKTUPOBAHHBIN
MaTepHual, C TOMOIIbI0 Y4eOHOH JMTepaTypbl, PEKOMEHIIOBAHHBIX HCTOYHHMKOB ceTH HHTepHer
pa3zo0paTh MOMEHTHI, OCTABUIMECS] HEMOHITHBIMU, OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI, IPUBOAUMBIE
B KOHIIE KaXJOW TeMbl. B ciydae ecnum Ha Kakve-TO BOIPOCHI HAWTH OTBET HE YAAJIOCh, CTYACHT
JOJI’KEH 00paTUTHCS Ha CIeYIOIIeM 3aHATHH 32 pa3bICHEHUSIMU K MPEToIaBaTelio.

IIpakTnueckue 3aHATHS IpEIHA3HAUYEHbl Ul 3aKpeIyIEeHUs TEOPETUYECKOro Marepuana,
MOJIyYeHUs] TPAKTUYECKUX HaBBIKOB, (POPMHUPOBAHUS OTAEIBHBIX KommereHImi. Ilepen 3anstuem
CTYJEHT JOJDKEH IOBTOPUTH OTHOCSIIMICA K yKa3aHHOW IIpernojaBaTesieM TeMe Marepuan. Bo Bpems
MIPOBECHUS TPAKTHUYECKOTO 3aHATHS CTYACHT JOJDKEH BBINOJHUTH Bce 3amaHus. [lo wuroram
BBITIOJIHEHHOM pabOThl HEOOXOIUMO TMPEICTaBUTh pe3yJbTaThl IPENOJaBaTeiio, OTBETHTh Ha
KOHTPOJIBHBIE BONPOCHI, MPUBOJUMBIE B METOAUYECKHUX YKA3aHUSX K BBITOJIHEHUIO NPAKTUYECKUX
3aHATHI.

JUJi IOJTHOLIEHHOTO OCBOEHHS T€M, BHIHECEHHBIX Ha CaMOCTOSITENIbHOE M3YYeHHE HE0OXO0IMMO
NOJIb30BAThCsl JIUTEpATypoil uMeromelcss B OMONIMOTEKE W PEKOMEHIOBAaHHOW IperojaBaTeseM,
JIOCTYITHBIMA HCTOYHHMKAMHU JJICKTPOHHOW OMOIMOTEYHOU cucTteMbl UM ceTu MHTepHer. B paboueit
nporpaMMe Mo TUCLHIUIMHE MPHBOIUTCS MEPEYeHb BCEX HM3Y4aeMbIX TEM, MPAKTHYECKUX padoT, a
TaK)K€ OCHOBHAs, JOIOJHUTENbHAs JUTEpaTypa, CCbUIKM HAa HWCTOYHUKA W3 3JIEKTPOHHOU
O6ubnmuoTeyHo# cucremMsbl U cetu MHTEpHET. B ciyyae ecim Kakue-TO BOIPOCHI OCTAIOTCSl HESICHBIMH BO
BpeMsl AyAUTOPHBIX 3aHATHI UM KOHCYJIbTALUN, HEOOXOAUMO 00paTUTHCA K MPENOIaBaTENIO.

ITpomexyTOUHBI KOHTPOJIb — 3K3aMEH — IIPOBOJIUTCS OYHO, B YCTHOH (hopme. Ha moarotosky
K OTBETYy CTylIeHTy oTBoauTcs He MeHee 40 muH. [lo Xoay oTBeTa CTyneHTa NMpenoaaBareslb UMEeT
IIPaBO 3a/1aBaTh JIOTOJIHUTENFHBIE BOIIPOCHI B YCTHOU (hopMme.
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st cTtyneHToB 3204HOi GOpMBI 00yUeHUs

AyIUTOpHBIE 3aHSATHUSL COCTOST M3 JICKIUI M MPAKTUYECKUX pabOT B MEPUOJ YCTAHOBOYHOU U
JK3aMEHAIIMOHHOUN CECCUH.

B nepuon ycTaHOBOYHOW CECCHM CTYAECHTHI 3HAKOMSTCS TAK)KE C MEPEUHEM H3Y4YaeMBIX TEM,
BBIMOJHAEMBIX TPAKTUYECKUX PabOT, KOHTPOJIbHBIX BOIPOCOB, MPABUJIAMU BBIIOJHEHUS 3aJaHMU,
pacrucaHueM KOHCYJIbTALUM.

B nepuox mexnay ycTaHOBOYHOM W HSK3aMEHAIMOHHOW CECCUSIMH CTYAEHT 3HAKOMHTCS C
BBIHECEHHBIMHU Ha CAMOCTOSITEIbHOE U3yUeHUE TeMaMu. B cilyyae BO3SHUKHOBEHHSI BOIPOCOB CTYAEHT
MOKET OOpaTUTbCS K MPENnoJaBaTelio JIMYHO WM MO 3JIEKTPOHHOW mouTe. B sk3aMeHannoHHYIO
CECCHIO CTYJIEHT MPEICTABIISICT Pe3yIbTAaThl BEITIOTHEHUS MTPAKTUIECKUX PabOT, OTBEUAET Ha BOTPOCHI
MIPENOaBaTelIs 10 HUM.

[TpomexyTOUHBIH KOHTPOJIb — 9K3aMEH - IPOBOAUTCS OYHO, B YCTHOM (hopme. Ha moAroToBky k
OTBETYy CTylIeHTy oTBoauTcs He meHee 40 muH. [lo xomy oTBeTa cTyAeHTa MpEnoaaBaTellb UMEET
MPaBO 33J1aBaTh JOMOJIHUTEIBHBIE BOIPOCH! B YCTHOU (popme.

9.3 PexoMeHIAUM 110 UCTIOJIb30BAHUI0 MATEPHUAJIOB TUCIMILIHHBI

[lepen n3yueHneM NUCHUIUIMHBI CTYACHT JOJDKEH O3HAKOMHUTHCS ¢ pabodeil mporpaMMoi, rie
npuBeIeHa BCs HeoOXoammasi MH(opManus 0 CTPYKType Kypca, MepedeHb TeM, JINTEePaTyphbl, HHBIX
HMCTOYHHKOB HEOOXoauMou uHGOpMAIMK, yKa3aHbl (OpMUpYEeMble KOMIICTCHIIUH, TpeOOBaHUS K
OCBOCHMIO JUCIUIUIMHBI, BOIPOCHI K 3a4€Ty, a TAK)KE JaHHbIE METOAMYECKUE YKa3aHUS 110 U3YUYCHUIO
JTUCIUTITNHBL. MUHUMaTBHO HEOOXOIMMBIN TEOPETUUECKUI MaTepHuall IPUBEJCH B KOHCTICKTE JICKIIHA.
CTyneHTy peKOMEHIYeTCsl TOCIe Ka)XI0TO JICKIIMOHHOTO 3aHATHS 00paliaTbcs K KOHCIEKTY JICKITHH,
YTO MO3BOJISET Jy4lIe 3aKPENUTh U3y4YEeHHBINH MaTtepuai. [lepen KakapiM NPakKTUUECKUM 3aHATUEM T10
COOTBETCTBYIOIIUM METOJUYECKUM YKa3aHHUSIM HEOOXOIUMO O3HAKOMHUTBCS C COJEp)KaHUEM H
MOPSAIKOM BBITIOJHEHUS TUIAHUPYEMOH K BBIMOJIHEHHIO PaOOThI, MOJIb3YSACh KOHCIIEKTOM JIEKIUN U
PEKOMEHTYEMOM TUTEPATYPOl MOBTOPUTH OTHOCSIIIUUACS K TeME padOThl TEOPETUIECKUIT MaTepHall.

9.4 PexoMeHaanum 1o padore ¢ 0CHOBHOI U PeKOMEHI0BAHHOM JIUTEPaTypPOi

B paGoueii mporpamMme CoaepKUTCS MepeueHb BCEX M3y4aeMbIX B paMKaX JaHHOTO Kypca TeM,
MPAKTUYECKUX PA0OT W PEKOMEHIOBAHHBIX MPH HUX H3y4YEHUH HCTOYHHKOB. HeoOXoIuMo MOMHUTH,
YTO B KOHCIIEKTE JICKIIUN COJNEPIKUTCS TOJIHKO MUHIUMAIILHO HEOOXOIUMBINA TEOPETUISCKUN MaTepua,
[P CaMOCTOSITEIBHOM HM3YyYEHUU TEM, IMOJArOTOBKE K MPAKTHUUYECKUM 3aHATHUSAM U MPOMEKYTOUHOMY
KOHTPOJIIO HEOOXOJUMO TOJh30BaThCSI PEKOMEHIOBAHHOW KaK OCHOBHOH U JIOTIOJTHHUTEIHHOU
JUTEPATypOid, TaK U UICTOYHUKAMH JIEKTPOHHBIX OMOIMOTEYHBIX cUcTeM U ceTu MHTepHerT.

Jlutepatypa, pekoMeHayeMasi B KaueCTBE OCHOBHOM, HanboJiee MOJIHO OTPaKaeT COJepIKaHUE
JTAHHOTO Kypca, MO3TOMY NP MOATOTOBKE HEOOXOAMMO MPEUMYIIECTBEHHO MOJIb30BAaThCSA €10, HO
OT/IENIbHBIE U3 PACCMATPUBAEMBIX BOIIPOCOB JIYUIlI€ OCBEIIECHBI B CIIEHUAbHBIX UCTOUHHUKAX, KOTOPbIE
MIPUBOJASATCS B CIIUCKE JIONOJIHUTEIBHOM IUTEpaTypbl. Takxke Ty/1a OTHECEHBI HICTOYHUKH, COAECpKALIUE
HEOOXOJMMBIN CIIPaBOYHBIN MaTepHal, Jarolllie PETPOCHEKTHUBHBIA 0030p paccMaTpHBAEeMbIX TEM,
HE0OXOUMBIE MTPU MOATOTOBKE JTOKIAI0B.

9.5 PexoMeHAanMu 1O padoTe ¢ TECTOBOM CHCTEMOM

[IpomexyTOUHOE TECTUPOBAHME SBISETCA OJHHMM W3 BHJIOB KOHTPOJS 3HAaHUM CTYACHTOB,
MO3BOJISIIOIIMM ~ MPENOJABATEN0  BBICTABUTH OIEHKY B  BEAOMOCTb Yy4eTa YCIEBA€MOCTH.
[IpenogaBatens MMeeT NMpPaBO MPOBOAMUTH JOMOJHHUTENbHbIE online MEpPONPUSTHUS MO BBISIBICHUIO
JTOCTHKEHUH CTy/IeHTa /Jii 000CHOBAHHOTO BBICTABJICHHSI OI[EHKHU.



10. Ilepeyenb HHGPOPMAUMOHHBLIX TEXHOJOTHH, MCIOJb3yeMbIX MPH OCYUIECTBJIEHUHU
00pa3oBaTe/ILHOIO MpoIecca Mo AMCUUILIUHE (MoayJ/10, npakTuke, ' HA), BkiIlouasi nepeyeHb
MPOrpamMMHOro odecrnevyeHusi U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPU HEOOXOAUMOCTH)

WNudopmMallMOHHbIE TEXHOJOIMH, HCMOJb3yeMble MpPH OCYLIECTBICHUH O0Opa30BaTEIbHOTO
pouecca 1o JUCHHIIINHE ITO3BOJISIOT:

- OpraHu3oBaTh Hpolecc 00pa3oBaHMA IYTEM BHU3YaJM3allUU H3ydaeMoW HH(pOpMaIuu
IIOCPEICTBOM HCIIOJIb30BAaHUS NIPE3EHTalUi, yueOHbIX (PUIIBMOB;

- KOHTPOJIUPOBATh Pe3yIbTaThl 00yUEHHsI HA OCHOBE KOMITBIOTEPHOT'O TECTUPOBAHMS;

- aBTOMATH3UPOBATh PACUEThl aHAIMTUYECKUX IOKA3aTeNel, MPeSyCMOTPEHHBIE IIPOrpPaMMON
HAYYHO-HCCIIEIOBATEIbCKON paboTHI;

- aBTOMaTU3UPOBATh MOMCK HH(OPMAIK TOCPEICTBOM HCIIOIB30BAHUS CIIPABOYHBIX CHCTEM.

10.1. Tlepeuenb HEOOXOAUMOTO TIPOTPAMMHOTO OOECTICUCHUS

JInsi  OCYIIECTBICHUST Y4eOHOTrO TMpOIecca KCIOJIb3YeTCs CBOOOJHO PacIpOCTpaHsIeMOe
(OecrimaTHOE HE TpeOyrOIIee INIIEH3UPOBAHUS ) IPOrPAMMHOE 00ECTICUCHHE:

1. Onepanuonnas cucrema « Windowsy;

2. Oducuerit maker «WPS office»;

3. TlporpamMma st BOoctipou3BeicHUs ayauo u Buaeo ¢aitnos «VLC media player;

4. Tporpamma aist paboTel ¢ JokymeHnTamu dopmara .pdf «Adobe reader»,

5. TecroBas cucrema coOCTBeHHOW pa3paboTku, mpaBoobmamarens GI'BOY BO «MITVY»y,
ceunerenbcTBO Ne2013617338.

10.2. Tlepeuenb HEOOXOTUMBIX HHPOPMAITMOHHBIX CITPABOYHBIX CUCTEM:

Kaxnpiii oOywarommiics B TEYEHHE BCEro Imiepuoaa oOOydeHHs O0OeCnedeH WHIAWBHYyaTbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JICKTPOHHO-OUOIMOTEUYHBIM CHCTEMaM:

1. IPRBooks. bazoBas KojJIeKIusi: 3JEKTPOHHO-OMOIMOTeuHass cuctema: cait / OOmecTBo ¢
OrpaHU4YeHHOM OTBEeTCTBEHHOCThIO Kommanuss "Ai Ilm Ap Memma". — Caparos, 2010. -
URL: http://www.iprbookshop.ru/586.html - Pexwm noctyna: mjist 3aperucTpup. mojb30BaTeicH.

2. Znanium.com. ba3oBasi KOJUIEKIMs: 3JIEKTPOHHO-OMOnmoTeunas cucrema: cat / OOO "Hayuno-
usnarenbckuii nentp Mudppa-M". — Mocksa, 2011 - URL: http://znanium.com/catalog . - Pexum
JOCTYTIA: JIJIsl 3aPETUCTPHUP. TTOITB30BATEIICH.

Jns  oOyuarommxcs obOecrniedeH aocTymn (yIajdeHHBIH JOCTyNM) K CIEAYIOIIMM COBPEMEHHBIM
npodeccHoHaNbHBIM 0a3aM JaHHBIX, HH()OPMAIIMOHHBIM CIIPABOYHBIM M IIOUCKOBBIM CUCTEMAaM:

1. eLIBRARY.RU: mHnayuynas »siexkTpoHHass OubOnuorteka: caiit. — Mocksa, 2000. - URL:
https://elibrary.ru/defaultx.asp. - Pexxum mocrtymna: ajis 3aperucTpup. mojib30BaTeyIeH.

2. CYBERLENINKA: m©ayuyHas »JjekTpoHHas OuOimoreka: caiit. — MockBa, 2014. URL:
https://cyberleninka.ru// - Pexum gocTtyma: 1uist 3aperucTpup. MoIb30BaTENeH.

3. HarmmonanpHasi  dyekTpoHHas  6ubaumoreka  (HOB): dbenepasibHas ~ rOCyJIapCTBEHHAS
UHPOpPMALIMOHHAsL cucTeMa: caldT / MuHuctepcTBo KynbTyphl Poccuiickoit @enepaunu, Poccuiickas
rocyaapcTBeHHas Oubamoreka. — Mocksa, 2004. - URL: https:/u36.pd/. - Pexum mocryma: s
3apErucTPUp. MOJIH30BATENCH.

4. EcTecTBEHHO-HAYYHBIN 00pa30BaTEIbHBIA MOPTATI: caT / MUHHUCTEPCTBO HAYKHM W BBICIIETO
obpasoBanus Poccuiickoit denepannu. — Mocksa, 2002. — URL: http://www.en.edu.ru/#_blank.

5. EnnHoe okHO joctyna K MHGOPMAIMOHHBIM pecypcaM: calT / MHUHHCTEpCTBO HAYKH U BBICIIETO
obpazoBanus Poccuiickoit denepannu. — Mocksa, 2005. - URL: http://window.edu.ru/
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11. Onucanue MaTepUAJbLHO-TEXHHYECKOH 0a3bl

00pa3oBaTeILHOIO NMPoIecca Mo JUCUUILIHHE (MOTYJIIO0)

HEOOXOAUMOM VI  OCYIeCTBJICHHS

HanmenoBanus

CaMOCTOSITEIIbHOM PabOThI

CIICIIAJIbHBI OCHaH_IeHHOCTI:
MOMEILICHUI W MOMENICHUN MIANOMENIEHUN W MOMEIIEHUHN IJISIpOrpaMMHOTO

CaMOCTOSITENIbHOM PabOTHI

CIICHUaJIbHBIX

Ilepeuenn JIALIEH3UOHHOT O
o0ecrnedeHusl.
PexBU3UTHI TTOATBEPHKIAOLIETO

ITOKyMEHTa

CrennanbHbIe TOMEIIEHUS

YyeOHast ayTuTOpus st
MPOBEJICHUS 3aHATUI
nekiuonHoro tuma (A-101).
385140, PecnyOnmka Anpires,
TaxTamyKkanuCKuil palioH, IIT.
SIOJIOHOBCKUH,
yi. CBsizy, 1. 11

pabouee MeCTO IpenogaBaTes;
yaeOHast meOenpb Ha 60
MOCaJ0YHBIX MECT, JIOCKa,
MYJIbTUMEANNHOE
obopynoBanue (MPOEKTOP,
JKpaH)

OrnepanuoHHas cUcTeMal
Windows - nuuensuonHas; 7-
Zip — OecrutatHast; OQUCHBIN
naker Microsoft Office 2016 -
ITALEH3MOHHAS, AHTUBHUPYC
Kaspersky Endpoint Security -
nmurensuonnas; K-Lite Codec
Pack-6ecrinaTHast; Microsoft
Analysis Services
oecriatHas; Mozilla Firefox-
oecrutatnas; Google Chrome-
OoecriatHas; Adobe Reader DC
— OecriaTHas.

'YueOHas aAyIUTOPUS TS
MPOBEICHUS 3aHITUM]
cemuHapckoro tuma (A-305).
385140, Pecnybnuka Anpires,
TaxTamykaiicKui paiioH, IrT.
S1010HOBCKUIA,
yi. Cesizu, 1. 11

pabodee MecTo MpernoJaBaTes;
yueOHas meOenb Ha 26
MOCAI0YHBIX MECT, 10CKa,
MYJIbTUMEIUNHOE
obopymoBanue (IPOEKTOP,
JKpaH)

OnepanmoHHas cucreMa
Windows - nuneHsuonHas; 7-
Zip — OecruiatHas; OQuCHBIN
naker Microsoft Office 2016 -
ITAIICH3MOHHA, AHTHUBHUPYC
Kaspersky Endpoint Security -
munensnonnas; K-Lite Codec
Pack-6ecrnaTHas; Microsoft
Analysis Services
Oecrumatnas; Mozilla  Firefox-
Oecrutatnas; Google Chrome-
oecrutatHast; Adobe Reader DC
— OecruiaTHas.

[TomerneHus A1t CAaMOCTOSITETLHON pabOTHI

VYueOHas ayuTopus s
TPYIIOBBIX U WHIUBUIYATbHBIX
KoHCynbTaruit (A-104).
385140, Pecnybnuka Anpires,
TaxTamykalCKuii paioH,
nrt. SI0JI0OHOBCKUIA,
yi. Csizuy, a. 11.

yaeOHast mebenp Ha 30
MOCAJI0YHBIX MECT, yueOHas
JIOCKA, MYJTbTUMEIUNHOE
obopynoBanue (MPOEKTOP,

9KpaH), HOYTOyK

OnepanmonHas cucteMa
Windows - nunensuonnas; 7-
Zip — 6ecrutatHast; OducHbIi
naket Microsoft Office 2016 -

JUIIEH3UOHHAs; AHTUBUPYC
Kaspersky Endpoint Security -
munensnonnas; K-Lite Codec

Pack-6ecraraas; Microsoft

Analysis Services -
oecrutatuas; Mozilla Firefox-
6ecrutatuas; Google Chrome-
oecmiataast; Adobe Reader DC
— OecmiaTHasl.

VYuebHas ayIuTopus 1Jis
TEKYILEro KOHTPOJIS U
MIPOMEKYTOUYHOM aTTECTALNU

yuebHast mebenb Ha 30
MOCaJI0YHBIX MECT, yueOHas
JIOCKA, MYJbTUMENUNHOE

(A-104).

obopynoBanue (IPOEKTOP,

OnepanuonHasi cuctema
Windows - nunensuonHnas; 7-
Zip — 6ecrutatHast; OpucHbIN

maket Microsoft Office 2016 -




385140, PecniyOnmka Anpires,
TaxTamykalCkuil paiioH,
nrt. SI0JIOHOBCKUH,
yi. Cesi3y, 1. 11.

9KpaH), HOYTOyK

JUIICH3UOHHAS, AHTUBUPYC
Kaspersky Endpoint Security -
munensnonnas; K-Lite Codec

Pack-6ecraraas; Microsoft

Analysis Services -
oecrutaruas; Mozilla Firefox-
6ecrutatuas; Google Chrome-

oecmuiataast; Adobe Reader DC
— OecmiaTHasl.

ITomemenue misa
CaMOCTOSITENILHON paOOThI
00y4Jaronuxcs, OCHaIEHHOE
KOMIBIOTEPHON TEXHUKOU U
MOJIKJIIOUEHUEM K CETH
«HTEpHET» M JOCTYIIOM B
OMOC — uynTanpHbI 3251
bunmuan ®I'BOY BO «MI'TY»
B mtocenke SI0JJOHOBCKOM.
385140, PecniyOmka Anpires,
TaxTamykalCkuil paiioH,
nrt. SI0JIOHOBCKUH,
yi. Cesi3y, a. 11.

Uwuranbnsiii 3a11 Ha 50
MOCaI0YHBIX MECT,
KOMITBIOTEPHOE OCHAIIIEHUE C
BBIXOZI0M B IHTEpHET Ha 6
MOCaI0YHBIX MECT,
OCHAII[CHHBIC
CITCIIMATM3HPOBAHHON MEOEIIBIO
(cTymbs1, CTOJBI, KAQHI,
Kagbl BHICTABOYHBIE),
MYJIbTUMEAUNHOE
o0opynoBaHue, OPTTEXHUKA
(mpuHTEp, CKaHEp,
KOIIMPOBAJIBHBIN anmapar).

OnepanmonHas cucteMa
Windows - nunensuonHas; 7-
Zip — 6ecrutatHast; OducHbIi
naket Microsoft Office 2016 -

JUIIEH3UOHHAs; AHTUBUPYC
Kaspersky Endpoint Security -
munensnonnas; K-Lite Codec

Pack-6ecrimaraas; Microsoft

Analysis Services -
oecrutataas; Mozilla Firefox-
oecrutathas; Google Chrome-
oecmataast; Adobe Reader DC
— OecruiaTHasl.




12. JlonosiHeHHUs1 M U3MEeHeHHsI B padoueii mporpaMmme
Ha / y4eOHBbIil 1o

B pabouyro mporpammy

(HaMMEHOBaHUE AUCITUTLIHHBI)

JUTSL HAIIpaBJICHUS (CTICIIHATLHOCTH)

(HOMep HampaBiIeHHS (CTICIIUATBHOCTH)

BHOCATCA CICAYIOIHUE TJOIMOJHCHUSA U U3MCHCHMUS:

I[OHO.HHGHI/I}I U U3MCHCHUA BHEC

(momxnocTh, ©.M.0., moanuce)

PaGouast mporpamMmma repecMoTpeHa u o00peHa Ha 3aceJaHuu Kadeapbl

(HaumeHoOBaHUE Kadeapbl)

« » 20 .

3aBenyrouuii kadeapoit

(moamuck) (®.1.0.)
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