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1. Ilenu m3ama4i OCBOEHHS JHCITHIITHHBI

IeJb OCBOCHHS IUCIMIITHEE! « CTIeUAIbHBIC Pa3/elIbl MATEMaTHKH ) COCTOMT B CIIOCOOHOCTH:

- 7IaTh KAYECTBEHHBIE MATEMATHUECKHE H €CTECTBCHHO-HayJHBIE 3HAHMS, BOCTPEOOBAHHEIC
obrecTBOM;

- MOArOTOBHUTH GakanaBpa K ycIemHo# pabore B chepe HaydyHOH NESTEIBHOCTH HA OCHOBE
rapMOHMYHOTO COYETAHHS HAyIHOH, (yH/IaMEHTATbHOH 1 IPOQECCHOHATBHOMH MOATOTOBKH KaJpoB;

- CO371aTh YCJIOBHS JUI OBJAJCHHS YHHBEPCAIBHBIMH H [IPEIMCTHO-CIEIHATH3HPOBAHHBIMA
KOMITETEHIIHSAMH, CIIOCOOCTBYIOMEMH €T0 CONUANBHON MOOHIBHOCTH U YCTOHYIHMBOCTH HA PRIHKE TPY/a;
- chOpMHPOBATE CONHANBHO-THYHOCTHBIE KA4YECTBA BBITYCKHUKOB: LIEIIE€YCTPEMIICHHOCTE,
OPTaHH30BaHHOCTD, TPYHONMIOOHE, KOMMYHHKaGeTBHOCTh, yMEHHE paboraTh B KOIUICKTHBE, OTBET-
CTBEHHOCTD 3a KOHEYHEIi pe3yibTaT cBoeH NMpo(eCCHOHANBHOM NesATeNIbHOCTH, IPaXIaHCTBCHHOCTD,
TOJIEPaHTHOCTH; TIOBBIICHHE HX 00IIEH KY/IbTypbl, CIOCOOHOCTH CaMOCTOSTENBHO npuobpe-

TaTh U IPUMEHATH HOBBIC 3HAHUSA H YMCHHUSL.

- J[aTh COBpEMEHHBIE TEOpEeTHYeCKHe 3HaHHs B obnacTd mudQepeHIHaNTbHBIX ypaBHEHHH H
ypaBHEHHH MaTeMaTHUeCKOH (H3MKH, IPAaKTHYCCKHE HABBIKH B PCIICHHH H HCCIICIOBAHUE OCHOBHBIX
THIOB OOBIKHOBEHHBIX mu(depeHInaTbHbIX YPaBHEHMH, YpaBHEHHM B YaCTHBIX MPOHW3BOJAHBIX;
03HAKOMHUTD CTYIEHTORB C HAYaTbHBIMH HaBBIKAMH MATeMaTHYECKOT0 MOJIETHPOBAHH.

3agavuamu JUCLUIUIMHBI ABJIAIOTCA:

- naTh ofygarommMes 6a30BEIE 3HAHMS 110 OCHOBHBIM Pa3/ie/iaM TeOpHH 0OBIKHOBEHHBIX
muGpeHIHaNTbLHBIX YPABHEHHA U ypaBHEHUH MATEMATHYECKON (PHIHKH;
- HAYYHTh MPOCTEHIINM aHATHTHIECKUM METO/IaM PEILEHHs OOBIKHOBEHHBIX nuddepeHIManbHbIX

ypaBHEHHI ¥ ypaBHEHHI MaTeMaTHUeCKOH QU3HKH;

- Hay4HTh CTY/JICHTOB IIPUMEHSATH METOIBI OOBIKHOBEHHBIX AU(QepeHIMaNTbHEIX

- ypaBHEHWH M ypaBHeHUH MaTeMaTHYeCKON QU3UKHU LA IOCTPOEHHS MaTeMaTHIECKHX
MOJleliel peaTbHEIX IPOLECCOB U SBJICHUH;

- JlaTb NpECTARIEHHe 06 UCTIONB30BaHIH AADdEPEHIMATLHEIX yPABHEHHA B YPaBHEHHH
MAaTEMaTHYECKOH (QU3MKHM [ MATEMATHIECKOTO MOJICTMPOBAHHS PA3NUYHBIX SBICHUH],a TAKKEe [IPH
penieHnn mpodecCHOHATBHEIX MPOGIEM.

2. Mecro gucuumauasl B cTpykrype OIl mo HanpapJ/jieHHI0 IOAT0TOBKH

Jucuummua «CrenuanbHble pa3ieibl MaTeMaTHKH» OTHOCHTCA K BapHaTHBHOH 4YacTH
MAaTEMATHYECKOr0 M ECTECTBEHHOHAYYHOTO I[MKJIA JUCHHUIUIMH y4eOHOro IUlaHa HaNpaBICHIT
«Hedterasosoe meno». M3ydeHne NaHHOH NMCUMIUIMHBI 0asHpyeTCs HA 3HAHMAX CTYACHTAMH o0mux
KypcoB JHHeHHON amreOpel, MaTeMaTHYeCKOTO aHalk3a, TEOpHH GyHKIHHA KOMILIEKCHOIO
[IEPEMEHHOTO0.

3HaHus, [OJYYEHHBIE 110 OCBOEHHIO JUCLIUTUTHHEI, HeOOXOMUMBI 118 M3y4eHHs TMCLIUILINH: QU3KKa,
YHCIIEHHEIE METOJEL, CITydaiiHbIe MPOLECCH U TEOPHS MaCCOBOr0 00CTyIKMBAHNS, METOIBI BEIYHC/TUTENBHON
MaTeMaTHKH.

3. Komunerenuun obyqaronierocs, GopMHpyeMble B pe3yIbTaTe 0CBOCHHS THCIHILIHHBI

IIpomece W3ydeHHs TUCUMILIHHEI HaTpaBiieH Ha GOPMHPOBAHKE CIETYIOMIAX KOMITETEHIIHH:

e CrocoGeH pemarh 3ajadd, OTHOCSINHECS K MPO(EeCCHOHANBHOM JEATCIBHOCTH, IPHMEHSI
METOIbI MOIEITHPOBaH¥s, MATEMATHYECKOTO aHAJIN3a, ECTECTBEHHOHAYTHBIC H 00IenHKeHEPHBIE 3HAHUS
(OIIK-1);
3HAET NPHHIHITHAIEHBIE 0COOCHHOCTH

e MOJEIHPOBAHMA MAaTEMATHYECKHX, QH3MIECKAX H XHMHYECKHX TTPOLECCOB, MPEHASHAYCHHEIC
JULS KOHKPETHEIX TexHonormaeckux nponeccos (OIIK-1.4);

e crmoco0eH ydacTBOBaTb B IPOEKTHPOBAHHH — TEXHMYCCKHX 0OBEKTOB, CHCTEM H
TEXHONOTHYECKHX IIPOIECCOB C YYETOM HSKOHOMHYECKHX, OKONOTHYECKHX, COIMANBHBIX H JAPYTHX
orpaanuennit (OITK-2);



e OIIEHHBAET CXOAMMOCTE PE3YJIbTATOB PACYETOB, IOJIYyYaeMBIX 110 Pa3InIHbIM METOTHKAM
(OIIK-2.7)

B pesynpTare H3y4eHH JUCIMIUIMHEI CTYAEHT JOJIKEH:

3HaTh TEPMHUHONOTHIO M OCHOBHBIE [IOHATHS TEeOpHH OOBIKHOBEHHEIX JH(depeHIHaTbHBIX
ypaBHeHMl ¥ ypaBHEHHH MaTemaTHuecKoH (M3MKM; pesyJbTaThl O CYIECTBOBAHWH, CIWHCTBEHHOCTH,
[IIaZKOCTH ¥ MPOJODKEHMH pelnenuit 3anaun Komu; MeToel pemenus nuddepeHimanbHbX ypaBHeHHH ¢
YaCTHBEIMH [IPOU3BOJIHEIMH BTOPOIO IOPAJIKA.

YMeTb NpaBWILHO CTaBUTH 3aady KomM M aHamu3upoBaTh CBOWCTBA €€ PCIICHUM; aHAIMTHYECKH
pemars mpocTeiimue auddepeHLMAlbHEE YpaBHEHUs; KIAacCHGHUMPOBATh yPaBHECHHMSA; IPHUBOJHTH
ypaBHEHUs] K KaHOHHYECKOMY BHJY; CTABUTh 3ajladyy C HAYalbHBIMH M I'DaHHIHBIMH yCIOBHAMH,
pellaTh MOCTABIEHHYIO 3a7ady MaTeMaTH4ecKol (M3MKHM; MOJNB30BaTHCA MATEMATHYECKOH JIHTEpaTypoH
JUIS CAMOCTOSITENIBHOTO H3y4eHHA CBOHCTB Au(GepeHIHanbHEIX yPABHEHHH M ypaBHEHUH MaTeMaTHIECKOH
bu3uKH.

BiageTh MeETOJaMM pellleHus OOBIKHOBEHHBIX MM (EpeHIMATbHEIX YPaBHEHHH; HaBBIKAMH
MOJIEJMPOBAHKS MPAKTHUSCKHUX 3a/1a4 JH(pdepeHIMaTbHEIMA YPAaBHEHHAMH; HAaBHIKAMM WHTETPHPOBAHHA
npocTeimux audhepeHIHanbHbBIX ypaBHEHHH BTOPOTO MOPsAKa ¢ YaCTHBIMM MPOH3BOLHBIMU; HaBbIKAMH
MPUMEHEHHS KaYeCTBEHHOTO aHAJIM3a PeIIEHHH.

4. O0beM TUCHHMILIHHBI H BH/ALI y4eOHOH padorel. O0mas TPyA0EMKOCTh JHCIHIITTHHEBI
4.1. O6beM AHCOHTIINHBLI H BH/ALI y4e0HO0i# padoTsl o ouHoi Gopme o0ydeHHs.
OGmas TPyA0eMKOCTh JHCIMILIMHBI COCTaBJIsACT 3 3aueTHbIe euauubl (108 gacos).

Bux yue6Hoii padoThl Bceero Cemectp
9acoB/3.e. 4
KonTakTHbIE Hackl (Bcero) 68/1,9 68/1,9
B Tom umcne:
Jlexrun (JI) 34/0,9 34/0.9
[MpakTryeckue 3ausatus (113) 34/0,9 34/0,9

Cemunapsl (C)

JlaBopatopHsle padotsl (JIP) - 5

Konrakraas pabota B nepuox arrectanun (KPAT) - -

CamocTogTensHas pabora 1101 pyKOBOACTBOM
npenonasarenst (CPII)

CamocTosiTeapHas pabora cryxeaToB (CPC) (Bcero) 40/1,1 40/1,1

B Tom umcne:

Kypcosoii mpoekT (paboTa)

20/0,6

20/0,6

KoHTposHbIE paboTEI

CocTapneHHE [JIaHa-KOHCIIEKTa 10/03 10/03
[ToxGop ¥ aHAIH3 IPUMEPOB 10/03 10/03
KonTtpoas - -
dopma IPOMEKYTOYHOH aTTecTalUK 3a9eT
O6masi TpyaA0eMKOCTh 108/3 108/3

4.2. O6beM QHCHHILIHHLI H BHAbI y4e0HOH padoThl 10 0YHO- 3209HO

it hopme oOyuenns.

O6mas TPyI0eMKOCTh JHCIHILIHHBI COCTABJISAET 3 3a4eTHbIE eIHHHILIbI (108 gacos).
Buj yuedHoii paboTbl Bcero CemecTp
qacoB/3.e. 4
KonTakTHbIe 9acEI (Bcero) 20,25/0,6 20,25/0,6
B Tom uucne:
Jlexnuu (JI) 10/0,2 10/0,2




ITpaxTryeckue 3anaTus (113)

10/0,2

10/0,2

Cemunapsl (C)

JlabopaTopHsie pabote! (JIP)

KonraxtHas pabota B niepuoj arrectanuu (KPAT)

CamocrosTensHas paboTa 110l pyKOBOJCTBOM
npenoaasarens (CPII)

0,25/0,01

0,25/0,01

CamocTtosTeannas pabora crynenToB (CPC) (Bcero)

87,75/2,4

87,7512,4

B Tom umcne:

Kypcosoii mpoekr (paboTa)

KouTpomsHEIE paboThI

CocTaBleHHE TUIaHA-KOHCIIEKTa

[MTonbop 1 aHATIM3 IPEMEPOB

Kontpojp

-

dopma TpoMeKyTOUHOM aTTeCTAIMH!

3349€eT

O0mas TpyI0eMKOCTH (dachl/3.€)

108/3

108/3

4.3. O6beM AMCUMILTHHBI H BHBI yueOHoi paboTsI Mo 3a04H0i Gopme 00yueHus.
O6mas TPyI0eMKOCTh JHCIHIIIHHLI COCTABJIAET 3 3auernsle exuauubl (108 gacos).

Buj yueoHoii padoTsl Beero Cemectp
qacoB/3.e. 4
KonTakTHbIe Yachl (Bcero) 12,25/0,4 12,25/0,4
B ToM gucie:
Jlexuuu (JI) 6/0,2 6/0,2
ITpaxtuueckue 3ausTus (113) 6/0,2 6/0,2
Cemunapsl (C) - -
JIabopartopusie paboTs! (JIP) - -
KonrakTras pabora B nepuox arrecraru (KPAT) 0,25 0,25
CamocrosTensHas pabora [0/l pyKOBOJCTBOM
npenonasares (CPII) i )
CamocrosTeabHas pabora crygeaToB (CPC) (Bcero) 92,1/2,5 92,1/2,5
B ToMm 4ncIIe:
Kypcosoit mpoexT (pabota) - -
KoHTposibHEIE pabOTEI - -
Cocrapiienye 1aHa-KOHCIEKTA
ITox6op 1 aHAIN3 IPEMEPOB
KoHTpoJb 3,65/0,1 3,65/0,1
dopma IPOMEKYTOUHOH aTTECTALMH:! 3a9eT
O6mas Tpy10eMKOCTE (9achl/3.€) 108/3 108/3
5. CTpykTypa H coiepKaHHe JHCHHILTHHBI
5.1. CTpyKTypa AUCUMILTHHBI /I 09HOH GOpMBbI
4 cemecTp:
Ne | Paspen qucummuiuasl | Heneas Bunel yaeoHoi paboTsl, ®opmpl
/i ceMecTpa | BKJIIOYAN CAMOCTOSITEIbHYIO H TEKYIIEro
TPYAOEMKOCTh KOHTPOJIA
(B gacax) ycIeBaeMoCcTH

Jd | cm3 [ JpP | CPC

(no nedenam




cemecmpa)
®opma
MPOMEKYTOIHO
H aTTecTalHH
(no cemecmpam)
4 cemecTp
1 HuddepennuanpHble Jomarmaue
YPaBHEHHS MIEPBOTO 1-3 6 4 6 31125';1141% ;;I:II;C;C,
TP pa6T0Pra No 1
2. Juddeperuanpabe Jlomaraue
YPaBHEHHS BBICIIIHX 3=3 6 6 6 33;{%2%% 1%1:{1;(;%
HOpAKoB pabora Ne 2
3. CucteMsl Jomamnue
mad hepeHITHaTBHBIX 6-7 4 4 6 33}55)31?;1% ;Biizcs
YpaBHerHH pa6§Ta No 3
4. | Knaccuduxanus,
KaHOHHYeCcKHe GOpMEI i —
U METOJIBI PellIeHHS 8-10 6 4 6 iR, QTN
YPABHEHHH U KPACBEIX TeCTHPOBAHHE
3a/1a4 MaTeMaTHIeCKON
busuxu
5. YPaBHeHH.H I[OMHUIHHB
THIIEPOOTHYECKOTO 10-12 4 4 6 3aJIaHus, OIpoc,
THIIA TECTHPOBAHHC
6. YpaBHEHHS Jlomarmnue
1apaboIHYeCcKOro THIIA 13-14 4 4 6 3aj1aHusl, OIpoc,
TECTHPOBAHHUE
7. YpaBHEeHHS Jomamnaune
SIUTHIITHYECKOTO THIIA 15-16 4 4 4 3a/ianusi, onpoc,
KOHTPOJBHASL
paborta Ne 4, 5
8. [TpomexyTounas
3a4er
aTTecTalys
Hroro 34 34 40
5.2. CTPYKTypa AMCUHIUIMHBI /IS 04HO0-3209HOH (Gopmbl 00yeHHS
Buawni yue6Hoii padoThl,
N BKJII0YAS CAMOCTOATE/ILHYIO H
o /;1 Pazgen quciunaInabl Hepens cemecrpa TPYA0EMKOCTh
(B yacax)
J [cm3 ]| Jp | CPC
4 cemecTp
1. | HuddepeHnuanpHbe 5 o) -
ypaBHEHUS IIEPBOTO OPAIKA
2. | JubdepeHuuanbHbe 5 9 14
ypaBHEeHHs BLICIIHX MOPAIKOB
3. CucreMsl 14
mAd depeHIHaTbHBIX - 2
YpaBHEHHH




4 Knaccudukanus, 12
KaHOHHYEeCKHe GOpMBI H
METO/IbI PEHICHUs YpaBHEHHH 2
H KpaeBBbIX 3a/1a4d

MaTeMaTHYeCKOH (H3HKH

5. | YpaBHeHuA ’ . 12
rHIIepOOIHYECKOr0 THIIA

6. YpaBuenus napabomHyecKoro 2 12
THIIA

7. | YpaBHEHHS JJUTHIITHYECKOTO 5 "y 9,75
THIA

8. [TpoMesKyTouHas aTTeCTaIlH -
IK3aMeH

Hroro 10 10 87,75

5.3. CTPyKTypa AMCUMIUIAHBI 1 3209H0i GopMbl 00y1eHHs

Buae! yueGHoii paboTsl,
Ne BKJII0YAS CAMOCTONATE/ILHYI0 H
. /;1 Pazmen nucHMIIHHEBL Hepess cemecTpa TPYA0EMKOCTh
(B "acax)
J | cm3 ]| Jp | CpC
4 cemecTp
1. | uddepennuaisubie 5 7 (8
ypaBHEHHUS NIEPBOTO IOPAIKa
2. | JuddepennuaibHbie 5 ) 17.1
ypaBHEHHS BBICIIHX OPS/IKOB
3. CucreMsl
g hepeHIMaTbHbIX - - 8
YpaBHEHHH
4. Knaccudpukanus,
KaHOHWYECKHe QOPMBI U
METO/IEI PEIIeHHs] YPaBHECHHH 2 } 10
1 KpaeBBIX 337134
MareMaTH4ecKoH QU3HKu
5. | YpaBHeHus ) - 3
runepboIMIecKoro THIa
6. | YpaBueHHsa napadonddecKoro ) 2 16
THIIA
78 YpaBHEHHS JUIHITHICCKOTO ) - 15
THIIA
8. [IpomerxyToyHas aTTeCTallusd i - i
K3aMeH
Hroro 6 6 92,1
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5.4. HpaKTuquKne H CEMHHAPCKHE 3aHATHS, HX HAHMCHOBaHHE, COOEPKAHHE H o0beM B Hacax

O6bem B
qacax/TpyAoeMK
OCTh B 3.€.

0

Ne Ne paspena HanMeHOBaHHE MPAKTHYECKUX H

n/n MM CHMILTAHBI CEMHHAPCKUX 3aHATHI 3

3
® | @O
0

&0

1. Iuddepennmancusle | YpaBHeHHAss € Pa3ielsIOMUAMUCH
YpaBHEHHs  IIEPBOTO | EPEMEHHBIMH. OnHOpoJHEIE
HopsaKa. ypaBHEeHHsSA. Y PaBHEHHs, IIPHBOIHMEIC
K OJIHOPOJIHBIM. JIunelHbIC
ypaBHEHHs. YPaBHEHHS bBepHYIH H
Pukkary. Juddepemmansuste | 4/0,1 | 2/0,0 | 2/0
ypaBHEHHS B MOJTHBIX
muddepennpanax. MaTerpupyromuit
MHOXHTEIb.  VIHTErpupyemble B
KBaIparypax miaddeperTHATEHEIE
ypaBHEHHs IIEpBOr0 IOpAAKa, HE
pa3peleHHbIe OTHOCHTEIBHO
IIPOU3BOTHOM.

2. Cucremsl Juddepernuanbubie  ypaBHEHHS
mudbdepeHnHanbHEIX | n-To mopsaka. Ciydad NOHIKCHHS
ypaBHEHUH nopsaka. JIMHEHHBIE — OIHOPOIHBIE
nuddepeHMaTBHBIE YPABHEHUS N-TO
nopsaxa c MIOCTOSTHHEIMH
ko3 purenTamH. JluneiHbe
OTHOPOIHEBIE ypaBHEHHS 6 0.1 | 20,0 | 2/0
epeMeHHBIMHA k03¢ UIHEHTaMH.
JlunelHbIE HEOJHOpPOXHEIE | 7 6 ,06
ypaBHEHHUS. Metoz BapUalfy
TPOU3BOJIEHEIX TIOCTOSIHHBIX.
JIunelinble HEOMHOPOIHBIE YPAaBHEHHS
C TOCTOSHHBEIMH Kod(duuueHTaMu H
CeIHaIbHOR NIpaBoi Y4acThIO.
JIuHeiHBIe HEOTHOPOIHBIE YPaBHCHUSA
C IepeMEHHBIME K0DQHIIHEHTaAMH.

3. CucteMsl JlvHeliHBIE OIHOPOIHBIE CHCTEMBI
I PEePEHIHATBHEIX  |C  IIOCTOAHHBIME KO3 (HUIHEHTaMH.
ypaBHEHHH. Merton Ditnepa. MaTpHUHEII METOJ. 4/0.1 | 2/0.0
JluHelHBIE HEOJHOPOAHBIE CHCTEMBI. ’ ’ 5
Meron ~ BapHauud  IPOH3BONBHOH | 1 6
NOCTOSHHOH. Jlnneinble
HEOTHOPOJHEIE CHCTEMBI co
CHelManbLHOH TpaBoi 4acThio.

4. Knaccudukarus, Knaccudukanus muddepeHnralbHbIX
KaHOHHYECKHE (JOPMBI | YPABHEHHUH B JACTHEIX MPOHU3BOMHBIX. | 4/ ¢
¥ METOJIBI PEIICHHS IIpusenenue muuednsx JIYYII K ’ . -
ypaBHEHHI! H KPAEBEIX | KAHOHHYECKOMY BHJY. Y IPOIICHHE 1
3a1a4 muHedHBX J[YUI] xaHOHHYECKOTO
MaTeMaTHIECKOH BUJIA.




(hH3UKH.
5. YpaBHEHHS Pemmenue JIYUII runepbonuyeckoro 4/0,1 | 2/0,0
runepboIHIecKoro tua metozoM lamambepa. 1 6 -
THIA.
6. YpaBHEHUA 3amaua Kommu ist ypaBHEHHH 4/0,1 | 2/0,0 | 2/0
mapabomiuecKoro runepOOIMYecKOro THIIA. 1 6 06
THIIA. ’
7. VpaBHEeHUS! 3ayaua Jupuxne wis JJYUII 4/0,1
AIUTHIITHYECKOT0 AIUTHIITHIECKOTO 1 - -
THIIA. THIIA B KPYyTE.
Hroro 34/0, | 10/0, | 6/0
9 3 2
5.5. JIaGopaTopHbIe 3aHATHS, HX HAUMEHOBAHHE 1 00beM B Jacax
Jla6opatopHble paboThl y4eOHBIM [JIAHOM HE IPEelyCMOTPEHBL.
5.6. IlpavepHas TeMaTHKA KYyPCOBBIX IPOEKTOB (padoT)
Kypcogoii mpoekT (paboTa) y4eOHEIM IIaHOM HE IIPEAYCMOTPEH.
5.7. CamocTosiTeIbHAsE paboTa CTY[AIEHTOB
5.7.1. Cogepxanne u 06beM caMOCTOATEILHOH pa0OTEI CTYAEHTOB IS 0®0
Pa3saesinl 1 TeMbl paboueit Ilepeuens nomamunx 3aganuii m | Cpoxku |O0bem B
POrpamMmbl APYrUX BOIPOCOB IS BBINIOJIHEH | 9acax/T
CaMOCTOATEJILHOr0 H3yIeHUS CaMOCTOSATEILHOTO H3YIeHHs as pyaoeMK
0CTh B
3.e.
4 cemecTp
1.Hemmonusie ypaBHeHH. | [I0ArOTOBKA K TEKYIUM 3aHATHAM. |1 Hexess 6/0,2
Vpasuenus Jlarpamka u Kiepo.|Iloxbop u aHanis IpuMepoB.
MeTox BBeIeHHS IapaMeTpa.
2.MlaTerpupoBaHue [1oAroTOBKa K TEKYIIHM 3aHATHsM. |2-3 Henena |6/0,2
nuddepennmansHbX  ypaBHeHHH|[To00p 1 aHATH3 IIPHMEPOB.
¢ TOMOINBI0 CTENEHHBIX PpsIoB.|PacueTHO-Tpaduyeckas padora.
IlpencraBnenue  pelleHWH B
OKpPECTHOCTH O0CO0OH TOYKH B
Buje O0OOOIIEHHBIX CTEIEHHBIX
psinoB. YpaBHeHHe beccens.
3. JIuueiinbie CHCTEMEI ¢|TToaroToBKa K TEKyIIAM 3aHATHSIM. | 4-5 HeIems 6/0,2
MIePHOIUUECKUMH CocrapiieHue IIaHa-KOHCIIEKTA.
k03¢ puUIIeHTaMH.
MynbTHILUIMKATOpPEL. TeopeMa o
[IPUBOIUMOCTH TUHEHHOH
cuctembl. KpaeBasd 3amada LI
JMUHEWHOM cucTeMBl. DyHKIHA
I'puna. HenpepriBras
3aBHCHMOCTH peIIeHHH oT
HAYaTbHBIX  JAHHBIX "
TIapaMeTPOB.




JuddepeHupyeMocTs peIIeHHH
[0 HAYaJIbHbIM  JaHHLIM |
napamerpaM. OOmee pemeHue,
o0IMMi HMHTErpall, HE3aBHCHMBIE
HHTEIPAJIBI CHCTEMBI
nubdepeHIHanbHbIX YPaBHEHHH.
MeTtoasl HHTETPHPOBAHUS
HEJIMHEHHBIX CHCTEM.

4 IlousTHe ©  HayalbHBIX
IDaHHYHBIX  YCJIOBHUAX
(ycmoBus Jupuxie),
(ycnosus Hefimana) u 3-ro
poma. YacTHBle — IpeeNbHBIC
Clydad TIOCTAaHOBOK  KpaeBBIX
3ama4 (3a1a4u Ha OECKOHEUHOH H
oayOecKOHedHOM  IpsS-MOH  H
3ajaua 0e3 HaYaIbHBIX YCIIOBHIA)

H
1-ro
2-ro

TToxGop m aHaIKU3 IPUMEPOB.
CocrasiieHre IaHa-KOHCIIEKTa.

IToaroroBka K TECKYLIHM 3aHATHAM.

6-7 Henens

6/0,2

5.BeBon dopmynel Jlanambepa u
ee (puauMyecKas MHTEPIPEeTaIHs
(IPHHIMIT CYNEPIO3HIMHA ABYX
BOJIH). [lonstue 0
XapaKTEePUCTHYECKOM
TpEyroNbHHKE. Obobmenne
dopmynsr  Jamambepa A
HEOJTHOPOIHOIO BOJIHOBOTO
ypaBHEHHS.

Hanucanue pedepara.
[TonGop 1 aHAIN3 IPHMEPOB.

8-10 menens

6/0,2

6. Oynkuus MTHOBEHHOI'O
TOYEUHOTO HCTOYHHKA
(TeMIlepaTypHOTO BIIHSHHUSA), €€
¢busuueckuit cMercn. Teopema o
HEOTPHIATENEHOCTH  (QyHKIHH
MTHOBEHHOT'O TOYEIHOTO
HCTOYHHKA.

Hanucanue pedepara.
[Tox6op # aHAIN3 IPHMEPOB.
CocraplieHHe TIaHa-KOHCIIEKTA.

11-13
HeJles

6/0,2

7. IlepBas kpaeBas 3amada Ui
OJIHOPOHOTO ypaBHEHHUSA
TETLTIOIPOBOHOCTH Ha
oTyOeCKOHEYHOH —[psAMOi; ee
KauecTBEHHOE (COfepKaTenbHoe)
OTJIHYHE OT COOTBETCTBYIO-

meld 3agaud Ha OecKOHEeYHOH
IPSMOH. [Ipencrapienue
pelneHus ykasaHHOH 3aJa4yd B
BHJIE CYMMBI pEIIeHHH IBYX
BCITOMOTATEIBHBIX KpaeBbIX
3a[a4, YYHUTHIBAIOUINX BIIHSHHE
NHING HAYaNbHBIX M TPaHHYHBIX
YCJIOBHHI COOTBETCTBEHHO.
Heuetnoe TIPOJIOJIKEHHE
HCXOIHOU 3a/1a4u Ha
OeCKOHEUHYIO IIPAMYIO.

[ToxGop ¥ aHATH3 IPUMEPOB.
CocraBeHue IIaHa-KOHCIIEKTa.

IToAroToBKa K TEKYLIUM 3aHITHSIM.

14-16
HeJeIst

4/0,1

HToro

40/1,1




5.7.2. Cozepskanue 1 00beM caMOCTOSTe/ILHOH paboThI CTYIEHTOB IS 03020

Paznensl 1 TeMbl pabovei
nporpamMmal
CaMOCTOSITEJIbHOT0 H3Y9eHMsI

APYTHX BOIPOCOB /st
CaMOCTOATEIbHOT0 H3YIeHH S

IlepeyeHb JOMAIMHUX 3aJaHHA 1

Cpoku
BBITIOJIHEH
As

O0beM B
qacax/T
pya0eMK
OCTh B
3.€.

7 cemecTp

1.Henonusie ypaBHEHHS.
Vpasuenus Jlarpamxa u Kmepo.
MeTto BBeIEHUs TapaMeTPa.

ITon6op 1 aHaIU3 IPUMEPOB.
CocraBiieHre TJ1aHa-KOHCIIEKTa.

Centsabpe

14/0,4

2.MHTerpupoBanue
muhdepeHIHaTbHEIX —yYPaBHEHHH
C IIOMOINBIO CTEIEHHBIX DPAIOB.
[IpencraBieHue  peIleHHH B
OKpPECTHOCTH O0CO0OH TOYKH B
BHUIEe OOOOIIEHHBIX CTENEHHBIX
psanoB. YpaBHeHHe beccers,

[Tobop 1 aHATH3 IPEMEPOB.
CocrapiieHue IIaHa-KOHCIICKTa.

OxTabpp

14/0,4

3.JIuneinble CHCTEMBI ¢
HIePUOTHUECKUMHU

K03 pHULIHEHTAMH.
MyIbTHILIHKATOPEL Teopema o
MIPUBOIUMOCTH JTHHEHHOH
cucreMel. Kpaepasd 3amava s
JTMHEHHOM CHCTEMBL QyHKIHA
I'puHa. HemnpepriHas
3aBUCHMOCTD pelICHUH 0T
HAYaIbHBIX  JaHHBIX "
napaMeTpoB.
JludhepeHIHPyeMOCTb  PELICHAN
[0 HayaJlbHBIM  [@HHBIM H
nmapamerpam. OOImee pereHue,
oOmui HMHTErpas, HE3aBHCHMBIC
HHTETpaJibl CHCTEMEI
b depeHIHaTbHbIX YPaBHEHHH.
MeToar: HHTETPUPOBAHUSA
HETHHEHHBIX CHCTEM.

[Toxbop ¥ aHATK3 IPEMEPOB.
CocTraBiieHHE TIaHa-KOHCIIEKTA.

OxTs0pb

14/0,4

4 TlonsTHe © HadalbHBIX H
I'PAHAYHBIX  YCIIOBHAX 1-ro
(ycnoBus JHupuxie), 2-10
(ycmosus Helimana) u 3-ro

poma.  YacTHBIE — IIpE/ENBHBIE
Clly4ad TIOCTaHOBOK  KPaeBBIX
3ajad (3amau Ha OECKOHEYHOH H
HONyOEeCKOHEYHOH  HpA-MOH M
3anaga 6e3 HauaIbHbBIX YCIOBHIH)

IToxbop ¥ aHaTU3 IPUMEPOB.
CocTarIeHHe MIaHA-KOHCIEKTa.

Hosb6ps

12/0,3

5.Bemox Gopmynst Janambepa u
ee (usmueckas HHTEPNPETAIUL
(IpPHHIMIL CYIEPIO3ULIUH  IBYX
BOJTH). [Tonsitue 0
XapaKTEPHCTHYECKOM

Ioxbop ¥ aHAIA3 IPUMEPOB.
CocTapjeHue I1aHa-KOHCIIEKTA.

Hos6ps

12/0,3




TPEYTOJBHHUKE.
bopMyIBl Jamambepa UL
HEOTHOPOHOIO BOJTHOBOT'O
ypaBHEHHS.

O6obmenue

6.OyHKIHA MTHOBEHHOI'O
TOYEHHOTO
(TeMIlepaTypHOTO BIHAHHA), €€
¢busuueckuit cMeici. Teopema o
HEOTPHIATEIEHOCTH (GyHKIAH
MT'HOBEHHOTO TOYEYHOI'0

HCTOYHHKA.

HCTOYHHKA

[Toxbop u aHAMN3 IPHUMEPOB.
CocTaBieHue IJ1aHa-KOHCIIEKTa.

Jexabpn

12/0,3

7. Tlepas kpaeBas 3ajada JUis
OJIHOPOJTHOTO ypaBHEHHUs
TEILIOTIPOBOIHOCTH Ha
moayOeCKOHEYHOH OpAMOM; ee
KauecTBEHHOE (COIep)KaTelIbHOE)
OTJIMYHE OT COOTBETCTBYIO-

mel 3agadn Ha OECKOHEYHOM
IIPAMOH. [TpencraBnenue
pelleHHs] yKasaHHOM 3amadyd B
BHJI€ CYMMBI PELIEHHH IBYX

BCIIOMOTaTENbHBIX KpaeBbIX
3a1a4, YYHUTHIBAIOIIMX BIIUAHUE
JMIOL HAYABHBIX M TPAHHYHBIX
yCTIOBUH COOTBETCTBEHHO.
HeuerHoe IIPOJIOJDKEHHE
HCXOTHOH 3a7aund
OecKOHEUHYIO IPSIMYIO.

Ha

[Tonbop 1 aHATH3 IPHMEPOB.
CocTaBJjieHHe IJIaHa-KOHCIIEKTa.

JHexabps

9,75/0,3

Hroro

87,75/2,5

5.7.3. Comepsxanue u 00beM cAMOCTOATENLHOH PadoThI CTYICHTOB /LIS 300

Paznennl 1 Tembl pabodeit
HpOrpaMMbl
€aMOCTOSITEILHOTO H3yYeHHSs

IlepeyeHs JOMANIHMX 3aiaHUH H
JAPYTUX BOIPOCOB [IJIsI
cAMOCTOSTEILHOT0 H3Y4YeHHS

Cpokn
BBLINOJIHEH
us

Oo6neM B
gacax/T
pyl0eMK
0CTH B
3.6,

4 cemecTp

1.Henmonusle ypaBHEHHS.
Vpaenenus Jlarpamka u Kiepo.
MeTo 1 BBEICHH apaMeTpa.

IToxbop u aHAIH3 IPEMEPOB.
CocTaglieHHe TUIaHa-KOHCIIEKTa.

Cenra0bps

18/0,5

2.WuTerpupoBaHue
nuddepeHIHANBHEX YPABHEHHH
C IIOMOIIBIO CTENEHHBIX PSAIOB.
IlpencraBieHHe  pelICHHA B
OKpECTHOCTH 0CODOH TOYKH B
BHJe O00OOIIEHHBIX CTEIEHHBIX
psnoB. YpaeHenue beccens.

[Toabop u aHATH3 IPEMEPOB.
CocraBiieHue IiaHa-KOHCIIEKTa.

Oxta6pp

17,1/0,5

3. JluHefnbIe CHCTEMEI c
TIEPHOIUYECKHMHU

K03 pHIHEHTaMH.

IMonbop 1 aHAIA3 IPHMEPOB.
CocraplieHHe IUIaHa-KOHCIIEKTA.

OxTs10p5

8/0,2




MynsramrkaTopel.  Teopema o
IPHBOJAUMOCTH JMHeHHOoH
cucreMbl. KpaeBas 3ajava i
nMHEHHOR cucTeMbl. DYHKIHA

['puna. Henpepsisras
3aBUCUMOCTD peIIeHUH oT
HAYAIBHBIX  JaHHBEIX "
apaMeTpoB.

JubdepeHImpyeMoCTs PEINEHAN
[0 HAYaIGHBIM  JIAHHBIM  H
napamerpaM. OOmee perneHue,
oOIHit WHTErpan, He3aBHCHMEBIC

HHTETpajbl CHUCTEMBI
nuddepeHIHaTbHBIX YPABHEHHH.
MeTtoms! HHTETPHPOBAHHA

HeTUHEHHBIX CUCTEM.

4 IToHgTHe © HAYalbHBIX H
IPaHUYHEIX  YCJIOBHAX 1-ro
(ycsioBHsS Hupuxie), 2-ro
(ycnosust Hefimana) u 3-ro

poma. YacTHblE — IpeNCIBHBIC
clydad TIOCTAaHOBOK  KPaeBBIX
3ajad (3a1a9u Ha OECKOHEYHOH H
HOTyOECKOHEYHOH — IpsA-MOHW X
3anaya 6e3 HaYaIbHEIX YCIOBHH)

[Tonbop 1 aHATH3 [IPHMEPOB.

CocTaBJieHHE I1aHA-KOHCIICKTA.

Hos6pe

10/0,3

5.BeBox Qopmyiel lanambepa u
ee (u3mUecKas HHTEpIpeTalus
(IPUHLAIL  CYIEPIO3UIHH  JBYX
BOJTH). [TonsTue 0
XapaKTepUCTHYECKOM
TPEeyroJbHHUKE. O6o0menne
dopMyIBI Jlamambepa 1St
HEOTHOPOTHOIO BOJIHOBOTO
ypaBHEHHS.

[TonGop ¥ aHANTU3 IPAMEPOB.

CocTaBplicHEE [IJIaHA-KOHCITEKTA.

Hos6ps

8/0,2

6. OyHKIHA MTHOBEHHOT'Q
TOYEYHOTO HCTOYHHKA
(TeMIlEpaTypHOro BIHAHHMSA), €€
¢usuyeckuit cmeicn. Teopema o
HEOTPULATEIPHOCTH  QYHKIHHA
MT'HOBEHHOTO TOYEYHOTO
WCTOYHHKA.

IToxbop ¥ aHAIA3 IPHMEPOB.

CocraBiieHHe I1JIaHa-KOHCIICKTA.

Hexabpb

16/0,4

7. llepas KkpaeBas 3ajada M
OJTHOPOJTHOTO ypaBHEHHU:A
TEIUIONPOBOJHOCTH Ha
nonyGecKOHEUHOH IpSIMOH; ee
KauecTBEHHOE (COfepiKaTeIbHOE)
OTJIHYHE OT COOTBETCTBYIO-

meii 3amaud Ha OECKOHEYHOH
IpSIMOH. [TpencraBnenne
pelleHns yKa3aHHOM 3afadd B
BHUJIE CYMMBI PEIIEHUH IBYX

BCIIOMOTI'aTeIbHbIX KpaeBbIX

ITonGop u aHAIH3 IPHMEPOB.

CocrapiieHHE IJIaHA-KOHCIIEKTA.

Jlexabps

15/0,4




3aqa4, YYHUTBIBAFOIIMX BIIHIHHE

JUINE HadaJIbHBIX K TPaHHYHBIX

YCIIOBHH COOTBETCTBEHHO.

Hedetnoe MIPOJIOIIKEHHE

HCXOTHOH 3a71a4u Ha

OECKOHEUHYIO IPAMYIO.

Hroro 92,1/3

6. Ilepeuennr y4eGHO-MeTOaHYecKOro obecmedenus s caMOCTOATEILHOH PpabdoThI
06yHAIOMHUXCH 110 JUCUHILTHHE (MOTYJII0)

6.1. MeToquueckne ykasanus (coGcTBeHHbIe pa3paboTKi)

1. Kypc Bbiciieit MaremaTHkd. B 2-x 4. U. 1 [DaexTpoHHSBIA pecypc]: ydeOHHK / M.K.
BenanokoB [M ap.]. — Maiikom: Marapun O.I, 2013. — 384 c¢. — Pexmum pocryna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047917

2. Kypc Beicme#t matemartukd. B 2-x 4. . 2 [Anextpornsii pecypc]: yaebmuk / M.K.
BemamokoB [u ap.]. — Maiikorm: Marapun O.I'., 2013. - 279 c¢. — PexuMm gocTyma:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918

6.2 JlaTepaTypa IJisl CAMOCTOATEILHOH PaboThI

1. MaTemaTrKa B IpUMepax U 3afadax [DIeKTPOHHEIH pecype]: yuebHoe mocobue / JLH. Kypberko
[@ mp] - M.. MHOPA-M, 2021. - 372 c. - ABC «Znanium.comy» - PexuMm JocTyna:
https://znanium.con/catalog/document?id=377513

2. Illunaues, B.C. Bbicimas MareMaTnka [DIEKTPOHHBIR pecype]: yuebmux / B.C. Illunaues. -
Mocksa: MH®OPA-M, 2021. - 479 c¢. - OBC «Znanium.com» - PexxuMm  mocTyma:
https://znanium.com/catalog/document?id=364208

3. Illunages, B.C. 3amagHuK 110 BBHICIICH MaTeMaTHKe [DnexTponHbIt pecypc]: ydeOHOE nocobue /
B.C. Illumaues. - M.: THOPA-M, 2021. - 304 c. - JBC «Znanium.comy» - PexyuM OOCTYyIIa:
https://znanium.com/catalog/document?id=376717

4, Bammma, K.B. Kparkuii Kypc BEICIIEH MaTeMaTHKH [DrexTpoHHEIA pecypc]: yueOuuk / bamman
KB. - M.: Jlamxor u K, 2020. - 510 c. - 3BC «Znanium.com» - Pexum pocrymna:
https://znanium.com/catalog/document?id=358474

5. Illumaues, B. C. Bricimas mareMaruka [DIEKTPOHHBIH pecypc]: ydebnnk / B. C. Ilumades. -
Mocksa: WH®PA-M, 2019. - 479 c¢. - 3BC «Znanium. com» - PexxuMm  mocTyma:
http://znanium.con/catalog/product/990716

6. Maremaruka [DIeKTpOHHELA pecype]: yaebHoe mocobue / 10.M. Jlaaunos [u ap.]; mox pea. JLH.
Kyp6enxko, [.A. Huxoroso#. - M.: MH®PA-M, 2019. - 496 c. - DBC «Znanium.com» - Pexmum
nocryma: http:/znanium.com/catalog/product/989799

7. MareMartnka B IpEMepax ¥ 3aadax [DIeKTPOHHBIA pecypc]: yue6roe mocobue / JLH. Kypberko
[m mp.] - M. HHOPA-M, 2019. - 372 c. - DBC «Znanium.comy» - Pexum pocTyma:
http://znanium.com/catalog/product/989802

8. Maremaruka [DNeKTPOHHEIH pecypc]: yaebHoe mocodbue / 1O.M. Jlarunos [u mp.]. - M.: UHOPA-
M, 20109. - 496 C. - S9bC «Znanium.comy - Pexum JOCTYyTIA:
http://znanium.com/catalog/product/989799

9. Illunaues, B.C. Bolcmas mareMardka [DJICKTPOHHBIH pecypc]: yuebnmk / B.C. Illmmaves. -
Mockpa: WH®PA-M, 2019. - 479 c. - DOBC «Znanium.com» - PexuMm OocTyma:
http://znanium.com/catalog/product/990716

10. Kpacc, M.C. Maremaruka UL SKOHOMHTECKOT0 GakaaBpyara [DJIeKTPOHHbIH pecype]: yae6HuK /
M.C. Kpacc, B.I1. Uynpsrmos. - M.: MH®OPA-M, 2017. - 472 ¢. - OBC «Znanium.com» - PexuM
JOCTyIa: http://znanium.com/catalog/product/558399

[

11. Jlypse, U.I'. Bricmas Mmaremardka [DIEKTPOHHBIA pecypc]: mpaxtukym / W.I. JIypse, T.IL




12.

13.

14.

15.

16.

OynTEKoBa. - M.: Bysorckmit yuebuuk, MUHOPA-M, 2017. - 160 c. - 3BC «Znanium.com» -
PesxuM mocTyma: http://znanium.com/catalog.php?bookinfo=561293

Kysueros, b.T. Matematuka [DnexrpoHHbii pecype]: yaebrnk / B.T. Kysuenos. - M.: KOHUTH-
JIAHA, 2017. - 719 e. - 9BC «IPRbooks» - Pexum JIOCTYyIa:
http://www.iprbookshop.ru/71018.html

Marematika B IpAMepax ¥ 3a7adax [DIeKTpoHHLI pecypc]: yaebHoe mocobue / JL.H. XKypbenko
[ np.] - M. UHOPA-M, 2016. - 372 c. - OBC «Znanium.com» - PexuM JIocTyma:
http://znanium.com/catalog.php?bookinfo=484735

Maremaruka [DIeKTpOHHEN pecype]: yaebHoe mocoGue / FO.M. Jlarunos [u ap.]. - M.: UTHOPA-
M, 2016. - 496 C. - 9BC «Znanium.comy - Pexum IOCTyIa:
http://znanium.com/catalog.php?bookinfo=539549

Sumenes, JI.T. Boicmas MareMaTHka [DneKTpoHHbIA pecype): yuebuuk / JLT. Sumenés. - M.:
PUOP: MWmdpa-M, 2013. - 752 c. - OBBC «Znanium.com» - PexuMm JocTyma:
http://znanium.com/catalog.php?bookinfo=344777

Bemsko WM.B. Teopms BeposTHOCTEH, MaTeMarudeckas CTaTHCTHKA, MareMaTHYEeCKOe
IporpaMMupoBanre [DneKTpoRHBI pecype]: yaebHoe mocobue / bensko MU.B., Mopososa UM,
Kpumranosuy E.A. - Mocksa :HUI] TH®PA-M, Hos. 3nanue, 2016. - 299 c. - OBC «Znanium.
comy - Pexkum joctyna: https://new.znanium.com/catalog/product/542521

7. @oHZ OEHOYHBIX CPEICTB /A TPOBEICHHS MNPOMEKYTOYHOH AaTTecTANMH

oﬁyqammnxm 0 TUCIHIIJIHHE

7.1. Tlepedenh KOMOETEHUHIl ¢ YKA3aHHEM 3TanoB HX (OPMHPOBAHHA B Ipouecce

0cBOeHHS 00pa30BaTe/ILHOM MPOrPAMMBI

ITansl GopMHPOBAHHSA HanmeHoBaHHe y4eOHbIX THCIHIIHH,
KOMIETEHIHH ($opMHEPYOIIHX KOMIIETEHIMH B [IPOIecce 0CBOCHHS
( HOMEp ceMecTp COracHoOro o0pa3zoBaTe/IbHOH NPOIPaMMBbI
yucOHOMY ILIaHY)
0d0 | 0390, 300

OIIK-1: criocofeH pemmaTs 3a1a4i, OTHOCAIIHECS K IPO(QECCHOHANBHON NesTeIbHOCTH,
TIPEMEHSA METOIBI MOJIE/IHPOBAHHS, MATEMaTHIECKOI0 aHAIK3a, ECTECTBCHHOHAYIHEIC 1
o0ImenHKEHEPHBIE 3HAHKA

1,2 1, @ MaremaTtuka

1,2 1,2 ®duznka

1, 2 1,2 XuMus

%)
T~

TeopeTrueckas U IPHKJIIHAS MEXaHUKA

DIeKTpOTEXHHKA

O61mas Teopust U3MEPEHHHI

OcHOBBI HAYYHBIX UCCIEN0BAHAH

CrnennaJjbHble pasaeibl MATEMATHKH

TparcnopT HedTH, ra3a i IPOJYKTOB IepepadoTKH

WHkeHepHas TeoJIOTHsl, Te01e3H H MEXaHHKa PYHTOB

MexaHuKa KHIKOCTEH U ra3os

Xumus vedTH U raza

TepmoarHAMHKa H TEIJIONEpesada

N B (W&l AR |WIN

OCHOBBI ABTOMATH3ALUH TEXHOJIOTHYECKHX [IPOIECCOB
He()Tera3oBoro MpoOH3BOJCTEA

wn
wn

T'uapasivka ¥ He(Terazopas rHApOMeXaHuKa

duszuka niaacra

N
.

MexaHuKa TPYHTOB

B
.




8 9 [penunmoMHas MpakTHKa

8 9 [TogroroBka K cjia4e U cjiada rocyJapCTBEHHOIO
DK3aMeHa

8 9 BrInosiHeHHE U 3aIIKTa BBITYCKHOH

KBATH(HKAIHOHHOH pabOTEI

OIIK-2: cnocobeH y4acTBOBaTh B
TEXHOJIOTHIECKHX MPOLECCOB C YIETOM

OPOCKTHPOBAHHH TEXHHYECKHX 06"E;CKTOB, CHCTEM K
3KOHOMHYECKHX, DKOJOTHUECKAX, COIMHAIIBHEIX H OPYTHX

OTpaHHYEHHH

2 2 HauepraTenbHas TeOMETPUS U MHXKEHEPHAs
KOMIIBIOTEpHAasd IpadHka

2,34 2,34 TeopeTnueckas U IPHKIaIHas MEXaHHKa

3 3 MarepuanoBeieHAe U TeXHOIOI U KOHCTPYKIIHOHHBIX
MaTepHaJoB

4 4 CoenuaJjbHble pa3jielibl MATEMATHKH

5 5 WnkeHepHas Ie0IoTHsl, T€0IE3U M MEXaHHKa TPYHTOB

6 6 MexaHuKka JKHIKOCTEH H Ta30B

4 4 TepMmoHaMuKa | TEIJIONepe1ada

3 5 ['napasnuka ¥ He(TerazoBas riIpOMEXaHnuKa

4 4 Dxonorus HedTerazoBoil IpOMBIILICHHOCTH

8 9 OumcTHBIE COOPYKEHHS 0OBEKTOB TPAHCIIOPTA U
xXpaHeHus HeTH U HeTENPOYKTOB

8 9 IToxroroeka He)TH ¥ Ta3a K TPAHCIIOPTY

8 9 [peuunioMHas IPaKTHKA

8 9 TToAroToBKa K cayue U cada rocy1apcTBEHHOIO
SK3aMeHa

8 9 BrinosHeHHe W 3aIMTa BEITYCKHOR

KBATH(MKATMOHHON pabOTEI




‘sunegoduHOMIIHAD

¢
HMMMM KHHeHs 1[1r2g0dI I9HONBE MIUITHUAD J1940£RQ SUINQO
‘rroged KHUHBHE SIIHIIOTLO ‘UIOOHIIALEST HONOIIQLRIO DI
penarodiHoON QMOORHUIBWNALIND anmexdaroo oH KHHRHE UL KT BHHRHOdMISTON
‘tedopod | ommmesoduwdod) | ‘orammesodumdod)) | EBHHEHE QITHIOLOH oigHdeLHOWIRAD I9I7OLOW ¥ I9HOMBE JAIIHEOHI0 :9LBHE

WeMHTOLON WIGHRHMIERd Ol XI9WOBRAILIOII ‘d0Iohoed dorerdrAcod 9L00WHIOXD LOREHHANIO L T-NI1O
naHORHHEed10 XMIAdY B XI9HIIBUII0) “XHMOOhHIOL0ME

“XIDIDORHWOHOME WOLIRA 9 90229110dII XHMOShHIOIOHXIL M WOLOHD “mo,HMDn—.@O XHMOOhHMHXAL HHHRg0dHINO0dI € 91BH091L0BRA H2Q000m? :ZT-M11O

1gragodn HHIOLOHXAL JIIHHOMITENdO(HY
EJLOIBNOALION Hi9HHoW2dg00 BA€4IOLI0H
d0MI99eH HUHBHE XI99OH guHaLodgoudn
90MI199eH oOHHOHoWH AL UUHOHAWHAIT 40MI9gBH ‘odAredormir HOMOORHIEWOLEW-ONHEN(
Q0MOOhHIBNQLOHD WONOIRHIEWNALOUD ouHoOHOWHdI HNeMI9deH ponnogedin g suHegodHIHAMAO
¥ QOHITIONO £ d QOMOORMIBWOLOMOJH | OMHOURIE QOHhHIORY, | HWNENIIGeH AR i 1§ |

HIQUIIO
QUIIII0Q9H ‘helfee XI9HAIrEHOM299(odin XI9901HL
HOWBENE EHHOWA EJ10IBNOAIION punomad BI 9YOIOW OMMOJBHMEH(D H
‘tones | omuHRgOodHWdO()) ‘QIHILOI KUHIN EHHOWA 919HIfOLIOH EUHOWA OI9HRHIOB], | OIDIOShHIBWOLEN 9LBHOWHAI 9LdW AL

‘o1 | - KHUHEHE 191r200d1

‘eroged BUHEHE QI9HYIIRILO ‘heIRE XHMNOOhHIHIEHE
KeHIIr0d LHOX SHDIOOBHIEWNALOMD oumexdoroo oH EKHHBHE -oHI1ohoRd EHMHOmRd KU IDIMEA( H
‘tedofpod | oramHegodumdod) | ‘omHRaOdMWdO(])) | KHHEBHE JITHIOLSH orauderHonIedd IDAIEWOLBN HOMIOMd 1940HI0 9LBHE

900001 0dII XMNDohHIOIOBXAL XITHIadMHON

KIY oIYHHOREHeRHTodI ‘G000910dI XMMOShHWAX M XIOSRHEH( ‘XHNOOBHIEWOIEW KHHegOdHMIOTOW HIOOHHOQO00 JMHIIeHIMNHUAN IOBHE 4 [-MIIO

EHHERHE QENQ@E@%E&@E@O M QI9HhARHOHHOH131d2

‘PEUIMBHE OIOMOShHMIBEWOIEW ‘EHHed0dHIAIOW 19 T0LOIN KEHOWHAII ‘MIO0HIIALESY HOHILEHON002(DodII M KOOHIIEIOHLO ‘Uheles d1emad HogoooUd (T-HI1O

eaLdradd OHRHICLO 4 omodox _ onarraLndogiarrgaorA _ ongrraLudograrraorion
0JOHKROHIIO HHMTHILINOY BHHI0E)O0
JHHEHOHIWH B BHHIKAQO goreLdrrAead suHeannono nudarud)]

r9LeLdrAead srgmaAdunery|

BHHBEHHIIO 191redm suHeonno ‘suneaodandod xu xenere xiauhureed eH HHIHALIINOY BMHEEHHINIO 9oHdorndd ¥ MAIrALELENON JHHEIHIIQ) 7L




HoWeENE

91ro00di

X©292910dI XIMOORKIOIOHXAL O

BOLOIRNJALION

marewdoHE BEHITRHE 0IOMOOhHEH( H

40MI99eH

3

g0MI99eH dMHOHAOWHAI urHoHoWHdIT 4OMI99RH OJOMOORHHXOL HWEMIGEEH ‘d0009m0dn
Q0MO9RHLBNOLOHD WOMO9hHIBNALOHD ouHoHowudI HNENI98eH HOLAIOW BEHIEHE ‘miLogedeed
H Q0HIIIANI A q JOMOORHMIBNOLOMOIL] | OMHOYRId QOHRULORE, | HWNRE1oTadd M MWRIOLIN :dIdXerrg
HIOOHIIALEY HOHIIrBHOMO(odir
€01Y9900 HHITRLRALIIONE
erugedn ‘kuHegoduLd0dIn
47019 ‘BUHEdOdMHOMIDIHAD

IQUITIO
OMINGII0QOH HIrYOW 91eduQiad U 9IEHOWKAI
BHHOWA EOLOBNOAIION ‘goo001odll HIrRYOW d1edodHEHIEHE
arauHegoduwdod) ‘QIHIrOLI KHHOW £ EWHOWA JI9HIOLID EMHOWA J19HRHULOBE U q1edidiegedeed (9L L

‘MID0HIIALEIT
HOHYIreHOMY92(hodIr 40142900
HHTRIRALIIONE ‘BuHegodHIo0dI




7.3 KoHTpoJbHBIE BOIPOCHI W 3aJaHHS [/ IPOBEICHHH TEKYINEro KOHTPOJA LI
cryaentos OPO

Bonpocsr
1. Uro HaseBaeTcs qud)epeHIHaTLHEM YpaBHEHHEM ?
2. Yrto Takoe mopsAnok auddepeHHaIbHoro ypaBHEH A ?
3. Kak craButcs 3anaua Komw myst muddepeHnnansHOro ypaBHEHHS IEPBOro NopsjiKa?
4. Yro wuaspmaeTrcs auddepeHIHATEHBIM YpaBHEHHEM IIEPBOTO IIOPAJAKA € pas[IessrOIuMHUC
TIEPEMEHHBIMH?
5. B uem cocrouT cxema pemeHHS ubbEpeHIMAIBHOIO YPaBHEHHS IIEPBOr0 MOpAAKa C
Pa3IeIIONIUMUCS IIEPEMEHHBIMH 7
6. Yro Ha3wIBacTCA OJHOPOMHEIM IubdepeHIHATEHEIM ypaBHEHHEM IIEPBOTO NOpAAKa?
7. B 94eM COCTOMT CXeMa pPeIleHHs OJHOPOAHOT0 AU(dEPEHIHAILHOIO YPABHECHHS IIEPBOTO nopsw;xa'?
8. UTo Ha3BIBaeTCS TMHEHHBIM HEOJHOPOAHEM AU hepeHIHATBHEIM ypaBHEHHEM IIEPBOTO MOpsiIKa?
9. B 4eM COCTOMT CXeMa pelleHHs IHHEHHOro HEOJHOPOJHOro MU(GOEPeHIMAIBHOIO YpPaBHCHHS
[IEPBOTO IIOPsIKA?
10. Yto Ha3weBaeTCs ypaBHeHHEeM bepHymu?
11. B yeM COCTOHT cxeMa pelneHns ypapHeHus beprymmm?
12. Kakue muddepennmansaple ypaBHEHHA BTOPOTO MOPAIKA PEINAFOTCS NPH INOMOIMHM IOHMKEHHS
nopsiaxa?
13. B ueM cocToHT cxema pemieHus AuddepeHIHaIbHbIX YPABHEHHH, JOMYCKAIOIMMKUX ITOHMXEHHE
nopsiaka’?
14. Kax craruTes 3agada Komm st audhepeHIuansHOro ypaBHEHHs BTOPOT0 MOpAaKa?
15. Yto HasblBaeTcs JMHEHHBIM OQHOPOIHBIM TU(depeHIIHaTbHEIM YPABHEHHEM BTOPOTO MOPsIKA €
MTOCTOSHHBEIME K03 QuimeHTaMu?
16. Uro Ha3bIBacTCS XapaKTEPHCTHYECKAM MHOTOWIEHOM s JH((depeHIHanbHOTO yPaBHEHHS
BTOPOT'O TIOPSAAKA C TOCTOSHHBIMHU Kod(uiuentamu?
17. B 4eM COCTOHT CXeMa PelleHus JTHHEHHBIX OJJHOPOIHEIX TH(epeHIIHalbHbIX YPABHEHHI BTOPOTO
HOPSIZIKA C MOCTOSHHBIMU K03 punreHTaMu?
18. Yto HazkBaeTCs JNMHEHHBIM HEOTHOPOAHBIM JHU((QEepeHIIHAIBHEIM YPaBHEHHEM BTOPOTO MOPSIKa
¢ MOCTOSIHHBIMH K03 durnenTaMu?
19. B 4eM COCTOHT CXeMa peIleHHs TMHEHHBIX HEOJHOPOMHBIX IHbQepeHIHaTPHbIX yPAaBHCHHH
BTOPOT'O MOPSIZIKA C MOCTOSHHBIME Kod(dHunenTamu?
20. Taiite onpenenenue qudhepeHIHAIEHOIO YPABHEHHS ¢ YACTHEIMHA IPOU3BOIHBIMH.
21. Kak ompeaenuTs nopanox [uddepeHInatsHOro ypaBHeHHs ¢ YaCTHRIME IPOU3BOIHBIME?
22. Yto Ha3eIBaeTCS pelIeHHeM Iu(epeHIHATLHOTO YPABHEHHS ¢ YACTHBIME ITPOM3BONHBIMHE?
23. B yem pasnuume 06Imero pemeHus 4 obuiero HHTErpana IudQepeHIHaibHOro ypaBHEHHA C
YaCTHBIMU IIPOM3BOIHBIMHU?
24. YeM OTIHYAIOTCS HaYaIbHBIE H TPAHUIHBIE YCIIOBHS?
25. Kakoii mopsiok uMeeT ypaBHeHHe IepeHoca?
26. Kakoii Gpusudeckunii mpoiece OMUCHIBAET YpaBHEHHE IEpeHoca?
27. Kakoe ypaBHeHHE HA3BIBAETCS yPaBHEHHEM C JACTHBIMH IIPOH3BOTHBIME BTOPOTO IOPsIAKa?
28. Yem oTiHMualOTCH JHHEHHBIE M KBasMIMHEHHBIC AuddepeHnyansHble YpaBHEHHS C YaCTHBIMH
IIPOU3BOIHBEIMH BTOPOTO IOpsiIka?
29. KakoBa IIejib 3aMeHbl HE3aBHCHMEBIX IIEPEMEHHBIX ¥ IIepexofia K HOBOMY AU(P(epeHIHAIEHOMY
YpaBHEHHIO BTOPOTO Mnopsiaxa?
30. KaK¥e ypaBHEHHs HA3BIBAIOTCS XapPaKTePHCTHIECKAME yPaBHEHUAMU?
31. Kaxue tunsl mMHeHHBX AuddepeHIHatbHEIX YPAaBHEHHH ¢ YaCTHBIMH IIPOH3BOJHBIMH BTOPOTO
TIOPSIKa BEI 3HaeTe?
32. YTo HYXHO BEIMHCIHTH, YTOOBI YCTAHOBHTH THI JH(P(HEpeHIManbHOr0 yPaBHCHHS ¢ 9aCTHBIMH
IIPOM3BOHBIMA BTOPOTO MOpsIIKa?
33. Kakoe ypaBHEHHE C JaCTHBIMH IIPOH3BOIHBIME BTOPOTO IOPSA/IKA HA3BIBACTCS BOIHOBBIM?



34. UeMm oTnHUAarOTCs KpaeBBIE 3a/1a4d IEPBOTO H BTOPOTO poja?

35. Kax naiita pemenne no Metoxny Jamambepa?

36. B ueM COCTOMT METOJ[ pasAeleHus IIEpeMEHHBIX WK MeTo Dypre?
37. Kakas 3ajiaya Hocut Hazpanwme 3ana4uu Itypma-JInysumia?

38. Yem meton [lanambepa mpeamouTuTensaee meroga Oypoe?

Konrpoasnas padora Ne 1. JluddepeniuaibHpie ypaBHEHUS IEPBOT0O NOPAIKa

3apanmne 1. Haiitu o6mee pemenue qudepeHIHaIbHOI0 YPaBHEHUS MEPBOTO MOPs/IKa C
pa3IeTIONIMMHCS IIePEMEHHBIMH
4xdx—3ydy =x"ydy.
3anganne 2. Haiitu o6mee pemenne quHeiHOro 1uddepeHIHanbHOro ypaBHEHHS IIEPBOro NOPAIKa
4x 1
x* +1 7 X+l
3amanue 3. Haiitu obinee peneHue 0HOPOAHOTO JH((EPEHNHATEHOTO YPaBHEHHUS IEPBOTO IMOPsIKa

V+

2
2y’=y—2+62+3.
x 5

Bananne 4. Haiiti o6muit waTerpan qmuddepeHIHaIbHOr0 YPaBHEHHS B MONHBIX JubdepeHnnanax

[xz+y2+y)dx+(2xy+x+ey)dy=0.

KonTtpoasnas pabora Ne 2. JluddepennuanbHee ypaBHEHHs BBICIINX MOPAIKOB

3aganme 1. HaliTi yacTHOE pelleHHe TMHEHHOTO OTHOPOIHOTO TP (EPEHIHATEHOTO YPABHEHH
BTOPOTI'O TIOPA/IKA C TOCTOSHHBIMH K03 QHIIHEHTaMH, Y/IOBICTBOPSIOIIEE HA4albHBIM YCIIOBHSM
y"—6y'+9y=0,y(0)=3,
y'(0)=-5
3aganne 2. Halitn obmee pemenye TMHEHHOT0 HEOJHOPOAHOTO A (epeHHATEHOTO YPaBHEHUS
BTOPOTO MOPsA/IKA C IIOCTOSHHBIMH K02 QHIIHEHTaMH

y"' -6y’ +13y=xe>.
KonTpoasuas pa6ora Ne 3. CucteMs! nuddepeHIHarbHbX YpaBHeHHA

3amanne 1. HaifTi pereHne CHCTEMBL, YIOBIETBOPSIONIEE HAYAIBHBIM YCIIOBHAM
x'=5x+5y,
{ y'=—4x+y,
x(0)=0, y(0)=0.

3aganme 2. HaliTy pemeHyHe CHCTEMBI MaTPHYHBIM METOIIOM
x'=6x-12y—z,
y'=x-3y-z,
z'=—4x+12y+3z.
3ananue 3. HaiiTi obuiee pelmeHue CHCTEMBI
x'=4x-3y+1°,
{y'=3x+4y—e'.



KouTpoasnas pabora Ne 4. YpaBHEHHs MaTeMaTHIECKON QH3HKH

3apanme 1. OnpenesuTs THII ypaBHEHH ¥ IPHBECTH €0 K KAHOHHYSCKOMY BHILY:
U +2u,, —3u,, +2u, +7u, —3u =0.

3ananue 2. Haiitu ofinee pernenue runepOoImIeckoro ypaBHeHH:

u, +du,, +3u, =0.
3ananue 3. Haiitu obmee pemenne napaboiH4ecKoro ypaBHECHHsL:

U, +4u, +4u, +u, -2u, =0.

3aganmne 4. HafiTi obimee pemenne 3/UMHMITHYECKOTO YPaBHEHHA:

u, +2u,+5u,=0.
3ananue 5. Pemuts 3axady Komm U1 BoIHOBOTO ypaBHeHHs Ha Ipsamoit (Meton Jlanambepa):

U, =u,, u(x,O) = l/(l +x? ), u, (x,O) =)

3aganne 6. PemmuTh NEPBYIO CMEIIAHHYIO 3a1ady I OJHOPOJHOTO BOJHOBOTO YPaBHEHHS Ha
otpeske (Meton Dypee):

U, XE (0,2), te (0, oo),
u(x,0)=0, u(x,0)=x2-x) u(0,¢)=u(2,1)=0.

u!.!

KonTponsnas pabora Ne 5. [IpHIOKEHUs CHIENAATBHBIX (YHKIHH B
MareMaTHJIecKo# (pusuke

3amanne 1. PemmTs kpaesyro 3agauy J[upuxie 1714 ypasHenus Jlaraca B IHIHHAPE:
Au=0, 0<r<2, O<z<l, u_ =4-r’, 0<r<2
u =0, < zxl, ”L=1 =0, 0<r<2.
3apanue 2. Pemuts kpaesyio 3anady {upuxie ams ypapHenus Jlamraca B mape:
Au=0, 0<r<2, u|_, =3+2cosd+6cos”I.

3amganue 3. PemmuTs kpaeByro 3agady JIupuxIIe Iyd ypaBHeHus [ enbMrosipla B KpyTe:
Au+u=0, 0<r<2, u|_, =2cos’p—sin’p+sing.

KOoHTpOJIbHbIE BONPOCH! H 3aAaHHsI /IS TPOBEIEHHAS IPOMEKY TOUHOH aTTECTALHH.
IIpuMepHLIHA NepedeHb BONPOCOB K IK3aMeHY 10 THCIHMIUIHHE
«CnenuajsHbIe pa3iebl MAaTEMATHKH)

1. ubdepeHnuanpHsle ypaBHEHHA [EPBOTO  NOPAMKA,  PaspelICHHBIC — OTHOCHTE/BHO

npor3BoHO#. CyImecTBOBAHAE H €IHHCTBEHHOCTh PELICHH 3a/adH Kommq.

VpaBHeHHS ¢ pa3IeIIIIOMIUMHUCS MePEeMEHHBIMH.

OxHOpOIHBIE YpaBHEHHA IIEPBOTO MOPSIKA.

JluneitHble ypapHeHus. Y paBHenne bepHyum, Pukkar.

VpaBsHeHHE B NOMHBIX AU pepeHnmaax. MHTerpupyroyi MHOKHTEb.

VpaBHEHHs] [EPBOTO IIOPAJKA, HE paspeIIcHHBIE OTHOCHTEIBHO npou3BonHO#. Ocobbie

pEIIeHHUS.

7. Tpocreiimme Tumbl juddepeHIMATEHBIX yPAaBHEHHH, HE pPaspelleHHBIX OTHOCHTCIRHO

IIPOM3BOJIHOM (HETOIHbIE yPABHEHHS).

IudhepeHMAaTLHbE yPABHEHHS BBICITUX MOPSAKOB. CiTydan MOHKEHHS MOPA/IKA.

9. Jluneitable quddepeHIHATEHBIE YPABHEHHUS N-I'0 TOPs/IKa ¢ IEPEeMEHHBIMH ko3 dUIHMEHTAMH.
Merton Jlarpamxa.

SNk

*



10.

11.
12.

13.

14.
15.

16.
17.

18.
19.

20.
21,
22.

23.
24,
23,
26.
27.
28.
29,
30.
2L
32.
33.
34.

35.
36.
37.
38.
39.
40.
41.

42.

43.

44,

45.
46.

47.

48.

JTuneitasie guddepeHIuaNbHbE YPABHEHHS N-I0 MOPSJIKA C TIOCTOAHHBIMA KO3(QQHUIHEHTaMH.
Merton D#nepa.

I[locTpoeHHe OTHOPOIHOTO TMHEHHOTO YPaBHEHHS 110 (yH/[aMEHTAILHON CHCTEME PeLICHHUI.
[IOHIKCHHE TOpSAKA ONHOPOJHOTO JIMHCHHOTO YPAaBHEHHs [IPH IIOMOINM JIHHEHHO
HE3aBUCHMEIX YaCTHBIX PElIeHHH.

JIuHelHbIe yPaBHEHHS BTOPOro MOPSAKA C IIOCTOSHHBIME KOG QHIHEHTAMH 1 KOeOaTebHbIe
SBTICHHUSL.

Kpaesas 3amaua ;i g GepeHranibHOro ypaBHeHHS BTOporo nopsinka. Oynkmst I piHa.
HopMalibHEIE CHCTEMBI OOBIKHOBEHHBIX AH(GepeHIHaNbHEIX yPaBHEHHH NEPBOro IOps/Ka.
TeopeMa cyInecTBOBaHUA U €IUHCTBEHHOCTH.

CBS13b MEXKIY yPaBHEHHAMHU BBICIIErO MOPS/KA H CHCTEMaMH i (epeHIHAILHEIX yPAaBHEHHH.
JTunedinple cumcTemsl muddepeHIHATBHEIX ypaBHeHHH. (@yHoaMeHTalbHAs MaTpHla.
Onpenenurens BpoHckoro.

Mertox Diinepa pelneHus IMHEHHEX OZHOPOIHBIX CHCTEM C HOCTOSHHBIMH KO dUIHEHTaMH.
Marpuuselif  MeTOJ pElIeHHs JMHEHHBIX OIHOPOAHBIX CHCTEM C  IOCTOAHHBIMH
Ko3bdUIHEHTAMH.

JluHeitHBIe HEOTHOPOHBIE CHCTEMBL. MeTo/I BapHalliy MPOU3BOJILHON IIOCTOSHHOH.

Merton Ditnepa pelneHus HeOJHOPOJIHBIX CHCTEM.

Hymu pernenui# THHEHHBIX OXHOPOIHBIX MH((hepeHMATBHBIX yPaBHEHH BTOPOro MOpA/Ka.
Teopema IlITypma.

Teopema cpaBHEHUS.

JIuHeiHbIe CHCTEMBI C TIEPHOHUECKUME K0dbdHItHeHTaMu. MyIbTHIUTHKATOPEL.

Teopema 0 IPUBOAMMOCTH JINHEHHOH CHCTEMBL.

Kpaepas 3aqaqa [uisl THHEHHOH cucTeMEL. QyHKIHA ['puHa.

[MeproIHUeCKHE PEIICHHS IHHEHHBIX CHCTEM.

TTonstre Tu(QEepeHIHaNERbIX YPABHEHHH B YaCTHEIX IIPOH3BOAHBIX (JIYULI).

Knaccuduxanus YUl no hopme.

BrIBOZ BOJTHOBOIO YpaBHEHHS.

BrIBoz ypaBHEHHMS TEILIONIPOBOAHOCTH.

Knaccuduxarus JTYYII 2-ro mopsaka 1o THIIaM.

TToHsTHE KpaeBhIX 3a/a4 Ul YPaBHEHHH MaTeMaTHIECKON (pHU3HKH.

HauanbHEIE ¥ rpaHHYHEIE YCIIOBHS st oCHOBHEIX JIYUIT 2-ro nopsiaka; 1-s, 2-5 1 3-4
KpaeBbIe 3a1a4H.

Kpaessie 3a1aun 6e3 HaYaIBHBIX YCIOBHH.

Kpaessle 3amaun €3 rpaHAYHBIX YCIOBHH.

KpaeBble 3a/1a4i Ha IOTy0ECKOHEIHOH IPAMOH.

Mertoxn Tanambepa pemenus Y UIL

Metox @ypse pemenus JJYUIL

3aaya o KonmebaHUU CTPYHEL

YpaBHEHHE TEIUIONPOBOHOCTH. PYHKIHSA TEMIEPATyPHOTO BIHAHKS MITHOBEHHOTO TOUCYHOIO
HUCTOYHMKA TEIlIa.

O6mee pemenye 1-if kpacBoi 3aaus UL OJHOMEPHOTO HEOTHOPOHOTO YPABHEHHA
TETUIOIPOBOIHOCTH.

dynnamenTansHoe peenne. OOmee penenue 1-i KpaeBoH 3a1a9u JULL ONHOMEPHOTO
HEOJHOPOJHOTO YPaBHEHHS TEIIIONPOBOIHOCTH C HEOIHOPOIHBIMH HAYAIBHEIMH YCIIOBHAMH.
Permenwe mONHOM 1-if KpacBo# 3a1a4y [l ypaBHEHHs TENIONPoBoAHOCTH. 18. Perenne
3amaun Kommu (6e3 rpaHUYHBIX YCIOBHH) Ul ypaBHEHHS TEMIONPOBOIHOCTH.

Pemmenwe 1-if kpaeBoii 3amaun Ha OECKOHEUHOH IPSIMOH VI yPaBHEHUS TEIUIONPOBOAHOCTH.
Pemmenne 1-if kpaeBoii 3a1a4i Ha MOTYOECKOHEYHOH IPAMOH /UL ypaBHCHIA
TETIONPOBOJHOCTH.

Wurerpan [Tyaccona.

[TocTaHOBKH KpaeBBIX 3a1a4 JUIA ypaBHEHHH UTHITHYIECKOTO THIIA. [Ipumepsr.



49, 3akons! Dypse.
50. Ypasuenue Jlammaca B DOISIPHON, NAITHHAPHIECKOH, ChepHIecKod CHCTEMAX KOOPIHHAT.

TemMaTHKa KOHTPOJILHBIX padoT 11 cryaenTos 3@0
KonTtpomsasie paboThl y4eOHEIM IITAHOM HE NMPEIyCMOTPEHEL

7.4. MeToju4yecKHe MAaTepHAJbI, ONpEeXeISIONHe TPONeTypbl ONEHHBAHHS 3HAHHH,
yMeHHi H HABBIKOB, M ONBITA AEATEJLHOCTH, XapaKTePH3YHIHX 3Tambl (opMHPOBAHHS
KOMIIETeHLIHH

TpeboBanus K KOHTPOJIbLHO# paboTe

KonrponsHaas paGota — CPeACTBO IIPOBEPKHM YMEHHE NPUMEHATH ITOJYHEHHBIC 3HAHHSA VI
pEIIeHHs 3a/1a4 OIIPEIEICHHOrO THIIA [T0 TeME HIIH paszielny.

KoHTpoisHas paboTa MpeAcTaBisieT co0OH OIMH W3 BHIOB CAMOCTOSTENBHOH PpabOTHI
obygaromuxcs. [10 CyTH — 3TO H3JI0KEHHE OTBETOB Ha OIPE/ICNICHHEIC TEOPETHYIECKHE BOMPOCHL 110
yaeGHOH JTUCIHMILUTHHEE, 8 TAK)KE PelleHHe IpaKTHIeCKuX 3a1a4. KoHTpOoIbHbIE NPOBOAATCS UL TOTO,
9T06B PasBUTh Y 00YUAIOMUXCs COCOOHOCTH K aHANM3Y HaydHOH u yueOHOH JIMTeparyphl, YMEHHE
06061IaTh, CHCTEMATH3MPOBATh ¥ OEHHBATH IPAKTHIECKAM M HAyYHBIA Marephal, YKpPEIUIATh
HaBBIKH OBJIAIEHHS ITOHSTUAME ONIPENEICHHON HAYKH H T.II.

[Ipg oOmeHKe KOHTPONBHOH pabOTHI MPEMOJABaTelb PYKOBOACTBYETCA — CIIEAYIOIMMMH
KPUTEPUSIMH:

- paboTta 6bUIa BBITOJHEHA ABTOPOM CAMOCTOATEIBHO;

- obyuaromumiics Toa06pal JOCTATOYHBI CIHCOK JTHTEPATYphl, KOTOPBIA HEOOXOTHM UL
OCMBICJIEHHS TEMBI KOHTPOJIBHON pabOTEL,

- aBTOp CyMeJl COCTaBATh JIOTHYeCKHM OOOCHOBAaHHBIH IUIaH, KOTOPBIA COOTBETCTBYET
[IOCTABJICHHEIM 3a1a49aM H c(OpMYIHPOBAHHOM I1EITH;

- ofygaromuiicst IpoaHaIM3HPOBAI MaTepHal;

- ofyuaromuiicst cymes 000CHOBATh CBOO TOUKY 3PEHHS;

- KOHTpoNbHas pabora oopMiIeHa B COOTBETCTBHE ¢ TPEOOBAHUIMHE;

- aBTOp 3alMTHI KOHTPONBHYHO pab0oTy H YCHNEmHO OTBETHJI Ha BCE BONPOCHI
IIPETO1aBaTelIs.

KonTponsHas paboTa, BbIIOTHEHHAs HEOPEXHO, O3 COOIIOACHN)S IPaBHIL, TIPENbSBISIEMBIX K
ee o(OpMICHHMIO, BO3Bpamaercs 0Oe3 IPOBEPKH C yKa3aHHEM IPHYHMH, KOTOpbIC HOBOAATCA IO
obyuarormerocs. B 5ToM ciydae KOHTpOJIbHasA paboTa BBIIOIHAETCS IOBTOPHO.

BapuaHT KOHTPOJIBHOH paboTHI BEIAETCA B COOTBETCTBHH C MOPANKOBBHIM HOMEPOM B CIIHCKE
CTYZEHTOB.

KpuTepuu olneHKH 3HAHHH IIPH HAITHCAHAH KOHTPOJILHOH PaboTsl

OTMeTKa «OTIMYHO» BBICTABIIAETCS  oOydaromemycs, II0Ka3aBIIEMY BCECTOPOHHHE,
CHCTEMAaTH3MPOBaHHEIE, TIyOOKHe 3HAHHS BONPOCOB KOHTPOILHOH PabOTBI M YMEHHE YBEPECHHO
MPAMEHATh HX HA [PAKTHKE [PH pEIICHMH KOHKPETHBIX 3ajad, CBOOOJHOE M IPaBHIBHOC
000CHOBaHME IPHHATHIX PEIICHHH. '

OTMeTKa «XOpOINO» BHICTABIAECTCS OOydYaroImeMycs, €CId OH TBEPJAO 3HACT MaTepHal,
rPaMOTHO ¥ IO CYLIECTBY H3JIaraeT ero, yMeeT NPHMCHATH IIONY9IeHHBIC 3HAHUS Ha IPAKTHKE, HO
JIONTyCKAaeT B OTBETE MIM B PEIIEeHMH 3a1ad HEKOTOpble HETOYHOCTH, KOTOPBIE MOXCT yCTPaHHTEL C
IIOMOILEIO JOIOJHHTENBHEIX BOIPOCOB IIPEIIOaaBaTess.

OTMeTka «yIOBIIETBOPHTEILHO) BBICTABIISCTCA o0ygaromemycs, IIOKa3aBIIEMY
(bparMeHTapHBIA, Pa3pO3HEHHBIH XapakTep 3HAHHH, HEJOCTATOYHO MPaBHIIBHBIC bopMyTHPOBKH
6a30BBIX TIOHATHH, HapyIIeHHs IJOTHYECKON IIOCIENOBATEIPHOCTH B H3JIOKEHHH MPOTpaMMHOIO
MaTepuaia, HO TIPH 3TOM OH BIaJ€eT OCHOBHBIMH HMOHATHAMM BEIHOCHMBIX Ha KOHTPOJIBHYIO paboTy
TeM, HEOOXOIUMBIMH Ul JajibHeinero oOyYeHHs W MOXKET HNPHMEHATH MOJYYCHHBIC 3HAHMA 110
o6pa3Ity B cTaHAapTHOH CHTYallHH.



OTMeTKa «HEYIOBJIETBOPHTENEHOY» BBICTABIAETCA OOydJaromeMycs, KOTOPBIH HE 3HAET
GonbInel 9acTH OCHOBHOTO COJEPYKAHHS BBHIHOCHMBIX Ha KOHTPOJBHYHO paboTy BOMPOCOB TEM
IUCLHAILUIMHEL, JOIycKaeT IpyOble OmMOKE B (GOPMYIMPOBKAX OCHOBHBIX NOHATHH H HE YMEET
HCIIONIB30BaTh NOJy4eHHBIC 3HAHHUI.

TpeGoBaHus K HaNHUcaHHK pedeparTa

Pedepar — IPOIYKT CAMOCTOATENHHONW paboThI 00ydYaromerocs, IPEACTaBIMIOMME Cco00iH
KpaTKOe H3NOKEHHE COJNEPKaHHS W De3yNbTaToB HHAMBHIYalbHOH y4eOHO-MCCIIeN0BATENECKOH
JIeSTeTBHOCTH. ABTOD PacKphIBAET CYTh HCCIElyeMOi IpoOIeMbl, NPHBOIHT PA3IMIHBIC TOUKH
3peHus, a TAKKe COOCTBEHHBIE B3ITIAIEI HA HEE.

Pedepar momxeH ObITh CTPYKTYpHpoBaH (IO IJaBaM, pasjienaM, maparpadam) M BKIFOYATh
pas{enbl: BBEJEHHME, OCHOBHYIO YacTh, 3aK/IOYCHHE, CIHCOK HCIOIB3OBAHHOH juTeparyphl. B
3aBHCHMOCTH OT TeMaTHKH pedepara K HEMY MOTYT OBITH O(QOPMIIEHBI IPHIOKEHHS, COAEPIKAIIHE
JIOKYMEHTEI, WUTFOCTPALWH, TaOMIIEl, CXEMBI H T.1I.

Kpurepnn oneHnBanus pedepara:

OTMeTKa «OTIHYHO» BBIIOMHEHB! Bce TpeOOBaHMS K HANMCAHHIO M 3aluTe pedepara:
obo3Hagena mpobiaema W 060CHOBaHA €& aKTYalbHOCTB, CHENAH KPAaTKHH aHAIH3 PasJMYHBEIX TOUCK
3peHMs Ha paccMaTpuBaeMyl mpobneMy M JIOTHYHO H3JIOKEHa COOCTBCHHAS —IIO3HIHA,
cOpMyITEPOBAHEI BEIBOIEL, TEMa PACKPHITA IIOHOCTHIO, BELIEpKAH 00BEM, COOMO/IEHbl TpeOOBaHHS
K BHEIIHeMY O(GOPMIICHHIO, JaHBl IPABHUIIBHEIE OTBETHI HA JOTOMHHUTEIBHBIE BOIPOCHL

OTMeTKa «XOpOIIo» - OCHOBHEIE TpeOoBaHUA K pedepary U ero 3al[uTe BBHIIOJIHEHEL, HO MPH
STOM [OMyLIEHBl HENOYETEL B YacTHOCTH, HMEIOTCS HETOYHOCTH B H3IIOXKEHMHM MaTepHana,
OTCYTCTBYeT JOTHYeckas IOC/IEAOBATE/BHOCTs B CYyKICHHAX, HE BhlIepkaH o0bEM pedepara,
HMEIOTCS  yIyIeHHs B o(OpMJIEHHH, He JOIYCKAeT CYMIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
TOTIOJTHATEJIBHBIN BOIIPOC.

OTMETKa «yIOBIETBOPHTEILHOY» - HMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHS OT TPeOOBAaHMM K
pedepHpoBaHmIO. B 4acTHOCTH, TeMa OCBEILIEHA JIHIIb YACTHIHO, TOMYIIEHb! (paKTHIecKie OMHOKY B
cofiepkaHuK pedepara WK Py OTBETE Ha JONMOIHUTEbHBIE BOIIPOCH, BO BPeMs 3allUTEI OTCYTCTBYCT
BEIBOJI.

OTMeTKa «HEy[OBJETBOPHTEIBHO» - TeMa pedepata He pacKpeita, OOHapyKHBAacTCH
CYIIECTBEHHOE HEIOHHMAaHHE IPOOIEMBL

TpeGoBaHns K BEIIOJHEHHIO TECTOBOI0 3a/1aHASA

TecT — cHcTeMa CTaHAapPTU3MPOBAHHBIX 3allaHuii, MO3BOJLIONIAs ABTOMATH3UPOBATH
TIpOLEIypPY M3MEPEeHH s YPOBHS 3HaHUH U yMEHUE 00y4Jaromerocs.

B TECTOBBIX 3aJaHMAX UCIIOJIB3YIOTCSA YETHIPE THIIA BOIIPOCOB!

- zakpeiTags dopma — Hamboliee pacmpocTpaHeHHas (opma H IIPeUIaracT HECKOIBKO
ANbTEPHATHBHBIX OTBETOB Ha IOCTABJIGHHBIH Bompoc. Hampumep, oOywaromemycs 3aacTes BOIPOC,
TpeGyIONmHii aTbTEPHATHBHOTO OTBETA (13 MIIH KHETY, «ABILISTC» HIIH HE ABJIACTCA», KOTHOCHTCA)
WM «He OTHOCHTCS» M T.II. TecToBOe 3aJaHHe, CoAepKalnee BOIpoc B 3aKpeITOd (GopMme, BKIIFOUAET B
cebs OMH WM HECKONBKO IPABMILHBIX OTBETOB M HMHOTZA HA3hIBACTCA BHIOOPOYHBIM 3alaHHEM.
3axpbiTas OpMa BOTIPOCOB MCIONB3YETCS TAKKE B TECTAX-33/la4ax C BEIDOPOYHBIMH OTBETAMH. B
TECTOBOM 3aaHHH B 3TOM ClIydae c)OpMyIHPOBAHEI YCIOBHE 3a/1aui M BCE HEOOXOAMMbIC HCXOTHEIE
NaHHBIE, @ B OTBETAX IIPEICTaBJIEHBI HECKONBKO BAapHAHTOB pE3yJbrara PEIICHH:A B YHCIOBOM HIIH
6ykBeHHOM BHAE, OOydaromuiics NOIDKEH PEIMTh 3ajiauy W MOKa3aTh, KAKOH M3 IPE/CTABICHHBIX
OTBETOB OH IIOJTY4HII;

- OTKpHITas (opma — BOMpOC B OTKPHITOH (hopMe TpeicTaBisier COOOH YTBEpXKICHHE,
KOTOpOe HeoOX0IMMO JoTonHuTE. JlanHas GopMa MOKET ObITh HPEICTAaBIEHA B TECTOBOM 3a/lalWH,
HAIpUMep, B BHJE CIOBECHOTO TeKcTa, (opMynsl (ypaBHeHMs), rpaduka, B KOTOPBIX IPOIYIICHEI
CYIIECTBEHHBIE COCTABIIIONIME - YACTH CJIOBA HITH OyKBBI, YCIOBHEIE OOO3HAYCHUS, JHMHUM HIH
m300pakeHns DSJNEMEHTOB cXeMbl M rpaduka. OOy4aromMHCs MOJDKCH [0 IaMATH BCTaBHTH
COOTBETCTBYIOIHE 3IEMEHTEI B yKa3aHHBIE MECTa ((IIPOIIYCKH»);

- YCTAHOBJEGHHE COOTBETCTBHS — B IAHHOM ClTydae 00y4alomeMycs NPeUIararoT ABa CIHMCKa,
MesKy 3JIEMEHTAMH KOTOPBIX CIIEIYET YCTaHOBHThL COOTBETCTBHE;



YCTAaHOBJIGHHE  IIOCIIENOBATENFHOCTH —  IIPEANOJaraeT  HeoOXOIMMOCTh — YCTAHOBHTH
TIPABHIIBHYIO TIOCTIEA0BATENBHOCTD IPEUIATAEMOr0 CITHCKA CIIOB Wil (pas.

TecTsl crpynnupoBaHsl Mo TeMaM. KoJIH4ecTBO TECTOBBIX BOIIPOCOB B paszieie pasInyHo, 4To
00yCIIOBJIEHO 06BEMOM M3yJaeMOro MaTepraia u €€ TPYI0EeMKOCTBIO.

®opMyIHPOBKH BOIIPOCOB [TOCTPOEHHI 110 CIIEAYFOLIMM OCHOBHBIM IIPHHITUIIAM:

BriGpaTs BepHbIe BADHAHTEI 0TBETA.

B IyHKTEe NpHUBENEHH KOHKPETHBIE BONPOCHI M BapHaHTH OTBeTOB. OOydaromemycs
TIpeJyIaraeTcs BLIGpaTh HoMep [PaBUIIEHOTO OTBETA U3 Mpe/UlaraeMbIX BapuaHToB. [Ipy aToM crenyet
ydecTh BakHOE TpeGOBaHMe: B OTBETAX K 3a[aHMIO 00A3aTENBHO NOJDKEH ObITh BEPHBIA OTBET H OH
JI0JDKEH OBITH TOMBKO OJHH.

O6yuaromuiicss I0/UKeH BHIOpaTh BEPHBIM OTBET Ha IOCTABICHHBIH BOIIPOC M CBEPHTH €O C
IIPaBHUJIHBIM OTBETOM, KOTOPBIX AaeTCA B KOHIIE.

Kpurepun oleHKH 3HAHMH IIPH NPOBEIEHHUN TECTHPOBAHHS

OTMeTKa «OTIHYHOY» BBICTABIAETCS IIPH YCIOBHM IIPABHIBHOTO OTBETAa He MeHee 4eM 85%
TECTOBBIX 3aaHUH;

OTMETKa «XOpPOILIO» BBICTABJISAETCS NPH YCIOBHHM [PABHILHOTO OoTBeTa He MeHee deM 70 %
TECTOBRBIX 3a/IaHUH;

OTMeTKa «yIOBIETBOPUTEILHOY BBICTABIIAETCSA IPH YCIOBHH MIPABAIBHOTO OTBETa HE MEHEE
50 %;

OTMeTKa «HEYIOBIETBOPHUTEIIFHO» BBICTABIIAETCS IIPH YCIOBHH IPAaBHIPHOIO OTBETA MEHEE
gyeM Ha 50 % TECTOBBIX 3a7laHUM.

Pe3ynbTaTbl TEKYIIEro KOHTPONS HCIHONB3YIOTCS TIPH IPOBEJEHHH IIPOMEXYTOYHOH
aTTeCTalUH.

Kpurepun oneHKH 3HaHUI Ha YK3aMeHe

DK3aMEH MOXKET HPOBOAMTECA B opMe ycTHOro ompoca mo Gumeram (Bompocam) miH 6e3
OHIETOB, C IPEABAPUTENBLHOM ITOATOTOBKOM MM 6e3 MOJArOTOBKH, 110 YCMOTPEHHIO IPEMOJaBaTelId.
DK3aMeHaTOp BIIpaBe 3a[aBaTh BOIIPOCH! CBEPX OHJIETA, & TAKXKe, IOMHMO TEOPETHYECKHX BOIPOCOB,
JaBaTh 3a/IavHd 110 IIporpaMMe JAaHHOTO Kypca.

DK3aMeHAIMOHHBIE  OWNETEl  (BOIPOCH))  yTBEPXKIAIOTCS — Ha 3aceNaHHM  Kadenpsl
¥ TIOITMCAIBAIOTCA 3aBeayomuM kadenpoit. B Guiere JomKHO coliep)aThes He Ooee TpeX BOIPOCOB.
KOMIIIIEXT 3K3aMEHAIMOHHBIX OHJIETOB [0 MHCIMILIMHE JOJDKCH coepkarh 25—30 Guneros.

DK3aMEHATOp MOXET IIPOCTABATH 3K3aMeH 0Oe3 ompoca MM cobeceNoBaHHS TeM CTYACHTaM,
KOTOpbIE aKTHBHO yJaCTBOBAIM B CEMUHAPCKUX 3aHATHAX.

OTMETKa «OTIHYHO» - CTYAEHT TNIyOOKO M IIPOYHO YCBOHI BECh IPOTPAMMHBIM MaTepuall,
MCYEPIIBIBAIOIIE, MOCIEN0BATENBHO, TPAMOTHO M JIOTHYECKH CTPOMHO €ro M3JIaraeT, TECHO YBI3bIBACT
TeopHIo ¢ NpakTukoit. CTyIeHT He 3aTPyNHAETCS ¢ OTBETOM IIPH BHIOM3MCHCHHM 3a/IaHHA, cBoOOaHO
CIIpaBIAETCA C 3ala9aMu, 3a/@HHsIMH H JPYrMMH BHJAMH [PHUMCHEHHS 3HAHMH, TOKA3BIBACT 3HAHH
3aKOHOJIATENEHOT0 ¥ HOPMATHBHO-TEXHAYECKOTO MATePHAIOB, IPABUILHO 000CHOBBIBACT IPHHATHIE
peleHusl, BiajieeT PasHOCTOPOHHUMHU HaBbIKAMA W MPHEMaMH BBIIOJHEHHS IPaKTHICCKHX pabor,
06HApYKUBAET YMEHHE CaMOCTOATEILHO 00001aTh 1 H3JIaraTh MaTepuall, He J0IyCcKas OIIHOOK.

OTMETKa «XOpOIIO» - CTYASHT TBEPHO 3HAET NPOTPAMMHBIM MaTepuai, IpaMOTHO M IIO
CYIIECTBY M3JaracT ero, He JOIYCKAaeT CYNIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, MOXCT
IPaBUIIBHO NPHMEHATh TEOPETHYECKHME IONOKEHHS H BIAIEeT HEOOXOMIUMBIMH HAaBBIKAMM IIPH
BBITTOJTHEHUH MTPAKTUYECKUX 3aJaHui.

OTMeTKa «yJOBIETBOPHTENHHOY - CTYAEHT YCBOMI TOJIBKO OCHOBHOH MaTepHall, HO HE 3HACT
OTHETBHBIX JeTaneif, JOMyCKaeT HETOYHOCTH, HEJOCTATOYHO NPaBHIbHEIC HOPMY/IHPOBKH, HAPYIIACT
[IOCIIE0BATELHOCT, B H3JIOKEHHHM I[POTPAMMHOTO MarepHana ¥ HCIBITBIBACT 3aTPy/JHCHUSI B
BBINIOJIHEHHH MTPAKTHYECKUX 3aaHuH.

OTMeTKa «HEYIOBIETBOPHTEIBHO» - CTYJEHT HE 3HACT 3HAUUTC/IPHOM 4acTh IPOrpaMMHOTO
MarepHana, [OIyCKaeT CyIECTBEHHBIE OWIMOKH, C OONBIIMMH 3aTPY[HCHHAMH  BBIIOIHACT

[paKTHIecKHe paboTEL



8.VueOHo-MeTOOTHIecKoe H HHPOpMATHOHHOE oDecredeHre THCIMILIHHBI
8.1. ocHOBHAH JIUTEpPATYpa

1. Kype Belcmmeit matemarukd. B 2-x 4. Y. 1 [Omextpommsit pecypc]: yuebumk / M.K.
BemamoxoB [u mp.]. — Maiikom: Marapur O, 2013. — 384 c. — Pexum nocryna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047917

2. Kypc Becmed martemartuku. B 2-x 4. U. 2 [Omextpommeri pecype]: yuebmmk / MK
BemanokoB [u gp.]. — Maiikon: Marapur O.I., 2013. — 279 c¢. — PexuMm pocryna:
http://lib.mkgtu.ru:8002/libdata.php?id=2000047918

3. Illunages, B.C. Bricmas Matemaruka [DmekTpoHHBI pecype]: yaebnuk / B.C. Illumages. -
Mocksa: HMH®PA-M, 2019. - 479 c¢. - DOBC «Znanium.com» - PexuMm pnocTymna:
http://znanium.com/catalog/product/990716

8.2. JomoJiHUTeNbLHAS JHTEPATYpa:

1. MatemaTika B IpuMepax H 3ajauax [DIEKTPOHHEBIA pecypc]: ydebmoe mocobme / JLH.
Kyp6erxo [u ap.] - M.: UHOPA-M, 2021. - 372 ¢c. - OBC «Znanium.comy - Pex#M I0CTyma:
https://znanium.com/catalog/document?id=377513

2. Illumaues, B.C. Bricias MaTeMaTuka [DnekTponubii pecype]: yuebnuk / B.C. lunages. -
Mocksa: HMH®PA-M, 2021. - 479 c¢. - OBC «Znanium.com» - Pexum nocryna:
https://znanium.com/catalog/document?id=364208

3. Illunayes, B.C. 3agaunnk 10 BRICIIEH MaTeMaThKe [DNEKTPOHHBLA pecypc]: yaebHoe mocobne
/ B.C. Illunaues. - M.: UTH®PA-M, 2021. - 304 c. - 35C «Znanium.com» - PexuMm mocTyna:
https://znanium.com/catalog/document?id=376717

4. Bawmn, K.B. Kpatkuii kypc BeICITei MaTeMaTHKA [DNeKTpoHHBI pecypc]: yaebunk / bammusa
K.B. - M.: Jlamxos u K, 2020. - 510 c. - OBC «Znanium.com» - PexuM A0CTyIa:
https://znanium.com/catalog/document?id=358474

5. Illunauer, B. C. Beicimas maremarmka [DiekTpoHubLL pecype]: yuebnuk / B. C. Illnnades. -
Mocksa: MH®PA-M, 2019. - 479 c¢. - DBC «Znanium. com» - Pexum mocryma:
http://znanium.com/catalog/product/990716

6. Matemaruka [DIeKkTpoHHSIH pecype]: yuebHoe mocobue / FO.M. Jlanunos [u ap.]; mox pex.
JLH. Xyp6enko, I'.A. Huxonogoit. - M.: TH®PA-M, 2019. - 496 c. - 3bC «Znanium.comy -
Pesxum foctyna: http://znanium.com/catalog/product/989799

7. Maremarnka B IpHMepax H 3ajadax [DIeKTpOHHBII pecypc]: ydeOHoe mocobue / JLH.
Kypberko [i ap.] - M.: THOPA-M, 2019. - 372 c. - OBC «Znanium.comy - Pexum foCTyma:
http://znanium.com/catalog/product/989802

8. Maremaruka [DneKTpoHHBII pecype]: yueGHoe mocobme / FO.M. Jlanunos [u ap.]. - M.:
MHOPA-M, 2019. - 496 ¢ - DOBC «Znanium.com» - Pexum J0CTyna:
http://znanium.com/catalog/product/989799

9. Illumaues, B.C. Bricias MaTeMaTuka [DnekTpoHHbi pecype]: yuebmruk / B.C. Illunaues. -
Mockpa: HMH®PA-M, 2019. - 479 c. - OBC «Znanium.com» - PexuMm aocTyma:
http://znanium.com/catalog/product/990716

10. Kpace, M.C. MaremaTuka s 5KOHOMHYECKOro OakanaBpHaTa [DnexTpoHHEI pecypel:
yuebuuk / M.C. Kpacc, B.IL UYynpemos. - M.. NHOPA-M, 2017. - 472 c. - 9BC
«Znanium.comy - PexuM qocTyma: http://znanium.com/catalog/product/558399

11. JIlypse, VL.I". Bricmas martemartuka [DIEKTPOHHBIH pecypc]: HpakTHKYM / U.I. Jypee, T.IL
®ynTHKoBa. - M.: Bysosckuii yuebuuk, THOPA-M, 2017. - 160 c. - 9BC «Znanium.comy -
Pesxnm jocTyma: http://znanium.com/catalog.php?bookinfo=561293

12. Kysuenos, B.T. Maremaruka [DeKTpoHHEIH pecypc]: ydeOHHK / B.T. Kyzuenos. - M.:
JOHUTU-JAHA, 2017. - 719 c¢. - OBC «IPRbooks» - Pewxum pgoctyma:
http://www.iprbookshop.ru/71018.html

13. MaTemaTika B IpHMEpax M 3amadax [DNeKTpOHHBIH pecypcl: yuebuoe mocobue / JLH.
XKyp6enxo [u np.] - M.: THOPA-M, 2016. - 372 c. - DBC «Znanium.comy - PexxuM JocTyna:




http://znanium.com/catalog.php?bookinfo=484735

14. Matemaruka [DneKTpoHHBIH pecypc]: ydebHoe mocobme / IO.M. Jlamunos [m mp.]. - M.:
UH®PA-M, 2016. - 496 ¢. - DObC «Znanium.com» - Pexnum [goctyma:
http://znanium.com/catalog.php?bookinfo=539549

15. STumener, JI.T. Beicmas Matemartuka [Dnekrpounsii pecype]: yuebnuk / JI.T. Samenés. - M.
PUOP: HWrdpa-M, 2013. - 752 c¢. - OBC «Znanium.com» - PexuMm mpoctyma:
http://znanium.com/catalog.php?bookinfo=344777

16. Benbko M.B. Teopus BEpOATHOCTEH, MaTreMarHYecKas CTaTHCTHKA, MareMarH4ecKoe
IporpaMMHpOBaHue [DICKTPOHHBIH pecypc]: ydebHoe mocobme / Bempko M.B., Mopo3osa
U.M., Kpumranosuy E.A. - Mocksa :HULl UTH®PA-M, Hos. 3nanume, 2016. - 299 c. - 5bC
«Znanium. comy - Pexxum gocrtyma: https://new.znanium.com/catalog/product/542521

8.3.MH¢opManHOHHO-TEIeKOMMYHHKAIIHOHHBIE pecypcnl ceTu «AaTepHe™

- Obpaszosarensrsii nopran ®IE0Y BO «MI'TY» [DnexTponnsii pecypc]: Pexum moctyna:
https://mkgtu.ru/

- Odunmansrsni caiit IIpasutenscrBa Poccuiickoii Denepanuu. [DNeKTPOHHBIH pecype]:
Pexxwum qocryma: hitp://www.government.ru

- Hayunas osnektponnas Oubmuoreka www.eLIBRARY.RU - Pexum poctyna:
http://elibrary.ru/
- DNeKTPOHHBIA KaTajor oubnuoTexu - Pexum IocTyna:

//http://lib.mkgtu.ru:8004/catalog/fol2;

- EnquHoe 0KHO JocTyma K 00pa3oBaTeabHBIM pecypcaM: PexuM pocryma:
http://window.edu.rw/

- Cospemennas uubposas obpasosarenmbHas cpema B PO (CLIOC): Pexum nocryma:
https://online.edu.ru/

- Omnaiin kype «MaremarindecKui aHanu3»: Pexum pocryma:
https://www.lektorium.tv/matematicheskij-analiz - pecypc MOMOMeT U3yYHTh YHHBEPCHTETCKHH KypC
MAaTeMaTHYECKOTO aHalu3a, pa3o0paThes B pENIEHHH OCHOBHBIX 3a]1a4 M MOATOTOBHTHCS K 9K3aMEHaM
[0 BBICIIEH MAaTeMaTHKe, MOXKHO pellaTh TIPEMEPHE BMECTe ¢ aBTOpaMH B yIoOHOM ¢opmare -
[IpOCMAaTPHBasi BUICOPOTHKH HITH H3ydas Apyrue MaTepraibl Kypea.

- Onnaiin kype «JIlunelinas anrebpa 1 aHaTUTHIECKas TeoMeTpusy: Pexxam mocTyma:
https://www.lektorium.tv/linear-algebra - B BHIEOPOJMKaX aBTOPHl Kypca OOBACHSIOT KIIOYEBBIC
IIOHATHA M HPHBOJST MPEMEPHI PEIICHAS THIOBBIX 3a7ad amreOpbl U aHAIHTHICCKOH I€OMETPHH.
Boree moapobHO H3YYHTh TEOPHIO IIOMOTYT JONOJHHTEIBHBIE MATCPHAIIBI KYPCa, a 3aKPEIHTh 3HAHHUS
MO3KHO, BEITIOJTHSIS 3aaHHUs V11 CAMOIIPOBEPKH H OLICHUBAEMbIC TECTEL.

9.MeToaHTecKHE YKA3AHUSA I 00y9ai0MUXCsl 10 0CBOCHHIO THCIHIUIAHEI (MOTyJI51)

9.1.YyeOHo-MeTOAHYECKHE MAaTepHAJbl 110 JEKIHAM H I[PAKTHIECKHM 3aHATHAM

MHCHMIIHHBI
Pasznmen nucruninHe! MeTto/1s1 Criocobsl Cpenctsa ®opmupyeM
obydeHus (bopmer) obyuenus Lle
o0yueHus KOMIIETEHIH
U
4 cemecTp
® AHAJMTHYCCKHH, | e JIEKI[H o yuebnuk; | OIIK-1
Jub bepeHMansHbe " pelleHHe 3a1a4; | empaKkTHYecKoe| O yaebuoe | OIIK-1.4
ypaBHEHHs TIepBoOro mopsimka | * paborac 3aHATHE nocobue OIIK-2
KHHUTOH. OIIK-2.7
Huddepennuansaee " peIIeHHME 3a]ad; | e JIeKIHT o xaprouku-| OITK-1

A



ypaBHEHHS BBICIIIHAX MOPSAKOB | ® pabora c e [IpaKTHYecKoe| 3aJaHus, OIIK-1.4
KHUHATOMH; 3aHsATHE o yuebuoe | OIIK-2
= CJIOBECHEIE; rnocobue OIIK-2.7
" [IpaKTHYECKHE
3aaHisg;
" 0OBACHHTEIBHEIH.
Cucremsl nup GepeHIHATEHEIX | * PElIeHHE 3a1a4; | e JeKIusI o yuebnoe | OIIK-1
ypaBHEHHH = pabotac ® [IPAKTHIECKOE mnocobue OIIK-1.4
KHHATOH; 3aHSITHE OIIK-2
" CJIOBECHEIE; OIIK-2.7
" IPaKTHYECKHE
3aIaHH;
" 00BLICHHTEILHBIN.
Knaccuduranus, " peIleHHe 3a7a4; | e JeKI(us o yuebnuxk; | OIIK-1
KaHOHHUYECKHE (POpPMEBI U * paboTa Cc KHHIOH; | e mpakTHYECKOE| © yuebuoe | OIIK-1.4
METOJIBI PEINCHUSA YPaBHEHHH ¥ CJIIOBECHBIC; IAHSITHE nocobue; OIIK-2
M KpaeBbIX 3a/1ad " [pPaKTHYECKUE OIIK-2.7
MaTeMaTH4ecKoi QHU3uKH 3a/laHus;
® OOBICHUTENLHBIH
VYpaBHeHHS " pelleHue 3a/ad; | e JIeKIHs o yuebmuxk; | OIIK-1
rUnepOOIMYECKOro THIIA = paboTa ¢ KHUIOH; | e mpakTHueckoe| O Yd4eOHOE OIIK-1.4
= CJIOBECHBIE; 3AHATHE nocooue; OIIK-2
" [IpaKTHYECKUE OIIK-2.7
3aIaHus;
* 00BACHUTEIBHBIN
VpasHeHus mapabomiyeckoro | ®* paboTa ¢ ® JIeKIUs o yuebnoe | OIIK-1
THIIA KHHATOH, ® [IPaKTHYECKOE nocobue OIIK-1.4
¥ CJIOBECHLIC; 3aHATHE OIIK-2
" [IpPaKTHYECKHE OIIK-2.7
3a/aHus;
= 0OBACHUTEIBHBIH.
YpaBHEHUS TUTUITHYECKOTO " pelIcHHUE 3a/1a4; | e JEKITHs o yuednuk; | OIIK-]
THIIA * pabora ¢ KHUTOH; | e rpakTHUECKOE| O yuebnoe | OIIK-1.4
"® CJIOBECHEIE; 3aHITHE nocobue; OIIK-2
¥ [IpaKTHYECKHE OIIK-2.7
3aJ[aHHS;
" OOBACHHUTEILHBII

10. Ilepeuenr WHGPOPMAIMOHHBIX TEXHOJOIHI, HCIO/Ib3yeMBIX IIPH OCYINECTBJICHHH
00pa3oBaTeILHOT0 Mpolecca 1Mo JHCIHIVIMHE (MOAYJI0), BK/INYas HepeveHk NpOrpaMMHOro
obecnedennst ¥ HHGOPMAIHOHHBIX CIPABOYHBIX CHCTeM (IPH HE00X0AHMOCTH)

MH(opMalMOHHbIE TEXHOIOTHH, MCIONL3YEMBIE IIPH OCYIICCTBICHHH 06pa3oBaTeIbHOro
pouecca Mo AUCUHUIIIMHE, T03BOJISIOT:

- OpraHM30BaTh Iporecc OOPa3OBaHMS IyTeM BHU3YalM3alHM H3y4aeMoH uHpopMaIuu
[OCPE/ICTBOM HCIIONb30BAHMA IIPE3CHTAIIHH, ydeOHBIX QHIEMOB;

- KOHTPOJUPOBATh Pe3yNbTATEl 00YUeHHS Ha OCHOBE KOMIIBIOTEPHOI'O TECTHPOBAHHS;

- aBTOMATH3HPOBATH PAacYeThl aHATUTHUYECKHX TOKa3aTeseH, IpeIyCMOTPEHHBIE IIporpaMMoH
HAy9IHO-HCCIIE0BATENBCKOM paboTh,

- ABTOMATH3UPOBATE IIOMCK HH(GOPMAIHUH IIOCPEACTBOM MCIOIB30BAHMS CIIPABOYHBIX CHCTEM.



10.1. ITepevens HE0OGX0AMMOr0 MPOrPaMMHOT0 0fecedeHHs

1. Microsoft Office 2010 nomep mpoaykra 14.0.6024.1000 SP1 MSO (14.0.6024.1000) 02260-
018-0000106-48095

2. Adobe Reader 9 becnuiatHo

3. OC Windows 7 Ilpodeccuonansuas, Microsoft Corp. Ne 00371-838-5849405-85257,
23.01.2012, 6eccpounblit

4. Open Office 4.1.5, Apache 01.02.2019, manensus LGPL.

5. 7-zip.org GNU LGPL

10.2.I1epedenn He0OX0AHMBIX HH(POPMAIHOHHBIX CNIPABOYHBIX CHCTEM:

Kasxapri obydarommuiics B TeUeHHE Bcero meprozia oOydenus o0ecredeH HHIMBHIYalbHbIM
HEOrPAHWYEHHBIM JOCTYIIOM K IEKTPOHHO-OUOIIOTEHBIM CHCTEMAM:

1. IPRBooks. Ba3opas KOJUIEKIHS: 3NEKTPOHHO-OHOMHOTe Has cucTeMa: caiT / OBmecTBo ¢
OrpaHMYeHHOM OTBeTCTBeHHOCTHIO Kommamms "A# I[lm Ap Meama". — CapaTos, 2010. -
URL: http://www.iprbookshop.ru/586.html - Pesxum J0CTyIIa: AT 3apETHCTPHUP. TOIB30BATEIICH.

2. Znaniun.com. BaszoBas KOJIEKIHS: SIMeKTpPOHHO-OMOmmoTeqnas cucrema: caiit / OO0
"Hayuno-m3naTenbekuit nentp Muppa-M". — Mocksa, 2011 - URL: http://znanium.com/catalog . -
PexuM JOCTYIIA: UTS 3apPETHCTPUP. IOIB30BATEEH.

Ilns ofyuaromuxcs ofecrieded AOCTYN (YAATCHHBIA HOCTYI) K CICAYIOIMM COBPEMCHHBIM
npodeccHOHATbHBIM Ga3aM JaHHBIX, HH()OPMAIMOHHBIM CIIPABOYHBIM M [IOMCKOBBIM CHCTEMAM:

1. eLIBRARY.RU: mayumas snekTpoHHas Oubinoreka: caiit. — Mocksa, 2000. - URL:
https://elibrary.ru/defaultx.asp. - Pexxum goctyma: Juist 3aperHCTPHp. MOJbE30BATENCH.

2. CYBERLENINKA: Hayunas S0eKkTpoHHas OGubiuorexa: caiit. — Mocksa, 2014. URL:
https://cyberleninka.ru// - Pexum TOCTyma: i 3aPETUCTPHP. MOIB30BATENEH.
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11. OnucanHe MaTepHAJbLHO-TEXHHYeCKOH 0a3bl HeOOXOMMMOH ISl OCYIMECTBJICHHS
00pa30BaTEIHLHOIO NMpoLecca 0 TUCHHIIIHHEe
HaumenosaHus cIeHATBHBIX QOcHalIEHHOCTE [lepeveHs THIIEH3HOHHOTO
[TOMEITeHHH ¥ IOMEINEHHH | CIEIHAIbHBIX IOMEIEHHH B | IPOrPaMMHOIO 00eCTIeYeHHSL.
IUIS CaMOCTOSATEITEHOM paboThl TIOMEIIEHAN AT PeKBH3UTHI TOATBEPKIAAFOIIETO
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YyeOHbBIe ayTUTOPHH I [TepenocHoe 1. Microsoft  Office 2010
TIPOBEACHMS 3aHATHI MYJIBTUMEIUHHOE HOMEDP MpoayKTa
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AynaTopus Juis OCHAIEHHBINA 3. Q¢ Windows 7
IPAaKTHIECKHX 3aHATHH, KoMIproTepamu Pentium ¢ IIpodeccronanshas, Microsoft
TPYIIIOBLIX H BEIXOJIOM B MIHTEpHET Corp. Ne 00371-838-5849405-
HWHJIMBHIYATIBHEIX 85257, 23.01.2012, GeccpouHbli
KOHCYJIbTaI[HH, TEKYIIErO 4. Open Office 4.1.5, Apache
KOHTPOJIS U IIPOMEKYTOUHOH 01.02.2019, munenzus LGPL.




aTTeCTAllUH:
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[TepBomaiickas, 210
KomneioTepHbIi Knacc: ayl.
3-13, agpec: r. Maiixon yi1.
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[Tomermenue st XpaHEHHUS U
poUIaKTHYECKOTO
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HH(POpPMAIHOHHO-
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TToMeleHus IS CaMOCTOSATEIbHON paboTEl
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ayn. 3-25; KOMIBKOTEPHBIA
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Maiikon yn. ITymxuna,177

YUnuTanbHBbIH 3a11: YII.
ITepBomaitckas ,191, 3 atax.

[IepenocHoE
MYJIBETHMEIUHHOE
ofopynoBaHue, focka, Mebernb
JULS ayIUTOPHH,
KOMIIBIOTEPHBIH KTace Ha 15
II0CaI0YHBIX MECT,
OCHAITICHHBIA KOMITBIOTEpaMH
Pentium ¢ BEIXOZOM B
Hnrepuer

YuraneHeni 3a1 umeeT 150
IT0CaIOYHBIX MECT,
KOMIIBIOTEPHOE OCHAIICHHUE C
BeIX0A0M B MHTepHeT Ha 30
IOCaI04YHBIX MeCT; OCHAIEH
CIeI[MaIM3UPOBAHHOM
MeOenBIo (CTOMBL, CTYIIb,
mikadel, mMKads!
BBICTABOYHEIE), CTAIIHOHAPHOE
MYJIbTHMEIHUHHOE
obopymoBaHue, OPITEXHUKA
(mpHHTEPBI, CKAaHEPEL,
KCEPOKCEI
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12. lonotHeHuss ¥ H3MeHEeHHs B padoyell mporpamme

3a / y4eOHbIi rog

B pabouyro nporpamMmmy

(HauMeHOBaHHE TUCIIUTUIIHEI)

JUTsL HATIPABJICHAUS (CIICIIUAIEHOCTH)

(moMep HampaBieHHA (CIEIUAIBHOCTH)

BHOCSATCS CJIICOYIOIIHE OJOIIOJHEHHA U H3MCHCHH!

,IIOHOJTHGHHE[ U M3MCHCHHA BHEC

(momxHoCTh, ©.1.0., MoAIHCE)

PaGouas mporpamMma nepecMoTpeHa i 0j00peHa Ha 3acelaHuy Kaenpel

(HauMeHOBaHHUE Kadeapsl)

« » 20 T

3apeyrouui kadenpoi

(moamuck) (®.1.0.)



