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1. INTAHUPYEMBIE PE3VYJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIE C INIAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHHA OBPA3OBATEJIBHOM ITPOT'PAMMBI

Hacrosmas paGouast mporpaMma AUCHUIIIMHBI yCTaHABIMBACT TPEOOBAHUS K 3HAHUSAM U
YMEHHSIM CTY/ICHTA, a TAK)KE OTPEeIsIeT CoepKaHne U BUIbI YIeOHBIX 3aHATUN U OTYETHOCTH.

[Iporpamma pa3paboTaHa B COOTBETCTBUHU C:

» CaMOCTOSITEIHPHO YCTaHABIMBAaeMbIM 0Opa3zoBarenbHbIM cTangapToM (CYOC 3++) no
HaIpaBjeHUI0 TOAroToBKU (ypoBeHb OakamaBpmara):01.03.02 «lIpuknagHas MareMaTuka u
uHpOpMATHKaY;

* OcHOBHOW mpodeccuoHaIbHOM 00pa30BaTeIbHON TPOrPaMMOM IO HaIPaBICHUIO
noarotoBku 01.03.02 «[Ipuknagnas MaTeMaTuka 1 HHHOPMATHKAY;

* YueOHbpM mmanoM MI'TY um. H.O. baymana no nanpasnenuto noarorosku 01.03.02
«[IpuknagHas MaTeMaTHUKa U HTHPOPMATHKAY.

I[Ipy  oOCBOGHMM  IUCHUIUIMHBI  IUTAHUPYETCS  (OPMHUPOBAHWE  KOMIICTEHITHUH,
npeaycmotpennbix OIIOIT na ocnoBe CYOC 3++ mo nHampaienutro noarotoBku 01.03.02
«[Ipuknagnas MaTeMaTuka U HHPopMaTHKay (ypOBEHb OaKkaaBprara)

Koa xomnereHuun DooM
110 CYOC 34+ PMYJIMPOBKA KOMIIETEHIINMHU
Ob6menpodeccnoHabHbIe KOMIIETEHIIUN COOCTBEHHbIE
Crioco0OeH IpUMEHSTh B TPO(ECCHOHATILHOM e TeIbHOCTH
OIIKC-1 (byHIaMeHTalIbHbBIE 3HAHUS O 3aKOHOMEPHOCTSIX, KOTOPBIE YIIPABIISIIOT
(01.03.02) SIBIICHUSIMU, 3P PEeKTaMu ¥ MpoIeccaMu, MOTYICHHBIMU B 001aCTH
MaTeMaTHYECKUX U (MJIM) ECTECTBEHHBIX HAYK.

Jlns kateropuil «3HaTh, YMETb, BIAJETh» IUIAHUPYETCS JOCTHIKEHUE DPE3yJIbTaTOB
oOyuennss (PO), BHOCSIIMX Ha COOTBETCTBYIOIIMX YPOBHSIX BKIaJA B (QOpMHpPOBAHUE
KOMIIETEHIUH, TPEeTyCMOTPEHHBIX OCHOBHOM ITpodeccnoHaIbHOM 00pa3oBaTebHON TpOrpaMMoi
(Tabm. 1).



Tabauna 1. UuaukaTopsl JOCTHKEHUST KOMIIETEHLIIUN

1

2

3

Komnerennusa: xkox mo CYOC
3++, hopmyaupoBKa

HNuauxkaropsl

®opMBbI H MeTObI 00y4YeHHUS1, CIOCOOCTBYIONIHNE
(opMupoOBaHHUIO M PA3BUTHIO KOMIIETEHUMHU

OIIKC-1

(01.03.02)

CrniocobeH NpuMeHsTh B
poheCCHOHATILHOM JIeATEILHOCTH
(byHIaMeHTaIbHBIE 3HAHUS O
3aKOHOMEPHOCTSIX, KOTOPBIE
YIPAaBISIOT SBICHUSIMU,
addexramu u poreccamu,
MOJTyYEHHBIMHU B 00JIaCTH
MaTeMaTHYeCKUX U (HJIH)
€CTECTBEHHBIX HaYK.

3HATb

- OCHOBHBIE TIOHATHS TEOPUH TU(PHepeHIMATbHBIX
YPaBHEHUU U TEOPUH YCTOWYUBOCTH; KJIACCHI 3a]1a4
MaTeMaTH4ecKou pu3uku

YMETb

- IPUMEHSATH NPUEMBI U METO/bI PEILICHUS
muddepeHnaIbHbIX YPAaBHEHUN U UX CUCTEM,
HIPUMEHATh METO/Ibl (YHKIIMOHATIBHOI'O AHAIN3A B
pELICHNHN 3a7]a4 MaTeMaTHYeCKON (PU3NKU

Jlexkuunu

CemuHapwbl

CamocrosiTesibHas padora

AKTHUBHbIE 1 HHTEPAKTUBHBbIE (POPMBI (METOIbI)
0o0yueHus:

o0CyXJIeHHE MPAKTUYECKUX MTPUMEPOB Ha JIEKLHUAX U
CEeMHUHapax




2. MECTO JUCHUIIVYIMHBI B CTPYKTYPE OBPA3OBATEJILHOI
ITPOI'PAMMBbI

HucuuruinHa Bxogutr B Onok bl «/lucummamusl  (Momymu)» oOpa3oBaTesbHON
nporpamMmbl  OakanmaBpuara 1o HampaBiaeHuto 01.03.02 «[IpuknagHas wmaremaTuka U
UHPOpPMATHKAY.

W3ydyeHue MAUCHUIUIMHBI MPEANOiaraeT IMpeIBapUTEIbHOE OCBOCHHE CIIETYIOIIUX
JUCITUILIAH y4eOHOTO TUIaHa!

— MaremMaTudeckuil aHaAIU3;

— AHanuTH4eckasi reOMeTpusl.

OcBoeHue JaHHOW TUCIHUIUIMHBI HEOOXOIMMO Kak MpeALIeCTBYIONIee i CIASAYIOUINX
JTUCITUTLIMNH 00pa30BaTeIbHOM MTPOrPAMMBI:

— YpaBHEHHUS MaTeMaTHYECKOW (PU3HUKU;

— Marematuueckoe MOIETUPOBAHUE;

— UYwucneHHble METOJBI.

OcBoeHre y4eOHOW TUCIUILUIMHEI CBS3aHO ¢ (POPMHUPOBAHUEM KOMIIETCHIIUN C y4ETOM
Matpuiel  komrereHumii OIIOIl nns  wHanpasnenust (ypoBeHb OakamaBpmara): 01.03.02
[TpuknamHas MaTeMaTuka U MHQOPMATHKA .



3. OBBbEM JUCIIUAIIJIMHbI

OO6mwmit 00beM TUCHUIIITUHBI COCTABIIACT 8 3a4ETHBIX €AUHUII(3.€.), 288 aKkaJeMUIeCKUX
4acoB (216 aCTPOHOMHUYECKUX 4acoB). B TOM qyucle:
1 cemectp — 3 3.e. (108 ak.4.), 2 cemectp — 5 3.€. (180 ak.u.).

Ta6auna 2. O0bEM TUCIMIUTUHEI IO BHJIaM yUeOHBIX 3aHATHH (B aKaJJIEMUYECKHIX 9acax)

O0Bem o cemecTpam, aKkaj. 4.
. KosmuecTBO cemecTpoB 0CBOEHUSI
Buabl yueOHoii padorsl
Bcero JUCHUILIMHBI
1 2

O0BbEeM TUCIMILUTHHBI 288 108 180
AyautopHasi padora* 126 54 72
Jlexuunu (JI) 54 18 36
Cemunapsi (C) 72 36 36
CamocrositesbHas padora (CP) 162 54 108
Hpopa?OTKa y4eOHOTr0 MaTepuasa 6.75 595 45
b (901517
[loaroroBka Kk ceMrHapam 9 4.5 4.5
Brinmonnenue noMargero 3agaHus 54 27 27
[TonroToBka K pyoeKHOMY KOHTPOITIO 6 3 3
IToaroroBka K 3K3amMeHy 30 0 30
Jlpyrue Buabl caMoCTOSITENbHON paboThl | 56.25 17.25 39
Bua npoMexyTo4HO# aTTecCTAlNH 3auér 9K3aMeH

*B TOM 4HCIe, B POpMe MPAKTHIECKOM MOATOTOBKH



4. COJEP)XAHUE JUCHUILJIMHBI, CTPYKTYPUPOBAHHOE IO MOJYJISIM YUYEBHOM JUCHUIIJIMHBI C YKASAHUEM
OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKHUX YACOB U BUJ1OB YYEBHbBIX

SAHATUI
Taoauna 3. CoaepxaHue AUCUUTUIMHBI
AKTHUBHbBIE U
Buasb! 3ansTHIT*, Yackl HHTEpaKTUBHBbIE GopMBbI Komnerenuun, TekylHil KOHTPOJIb Pe3yJIbTATOB 00y4eHUs
Ne /it Tema (na3Banue) Moy npoBeIeHus 3aHATHIT 3aKpenJieHHbIe 32
) w dopma npoBeaeHNus TeMoi (101 o Cpok bannr
JI C JIP | CP P POBEL Yacel CYOC 3++) P Dopmbl (mun/
3aHATHI (Henesin)
MAaKCc)
1 cemectp
OCHOBHBIE METOJIBI JlomarHee
HUHTETPUPOBAHUS EGZi;KIf:;iilx 3a/1aHue 18/30
1 OOBIKHOBEHHBIX 6 12 0 18 anMe oB Ha 4 OIIKC-1 6
i depeHInanbHbIX pHMep HUTOIO: 18/30
ypaBHeHHi, ceMHuHapax
obcyxenue Jomarnee 24/40
2 Mertonbl pelieHus TMHEUHBIX ] 14 0 5] | TMPaKTHYECKHX 4 OIKC-1 13 3a1aHNE
YpaBHCHHI. MIPUMEPOB Ha HTOIO: 24/40
CEeMHIHAPax
o0cyxneHue PyGesxHblIit 18/30
CHCcTeMbl TUHEHHBIX MPaKTUIECKUX KOHTPOJIb
3 YpaBHCHHIA, KpaeBhIe 3aaquu. 4 10 0 15 MIPUMEPOB Ha 2 OTKC-1 18
HUTOIO: 18/30
CEeMHIHAPaX
HUTOI'O 3a cemecTp 18 36 0 54 - 10 - - - 60/100
2 cemecTp
ACHUMITOTHYECKHE METOJIBI 362:):5[16;1;( im;:?:ee 12/20
4 pemrenust quddepeHnnatbHbIX 12 12 0 26 anMe B Ha 4 OIIKC-1 6 A
YpaBHEHUH. pHMep HUTOIO: 12/20
ceMHuHapax
oOcyxaeHne Jomarnraee 18/30
5 HenunelHbIE CHCTEMBI, 14 14 0 30 MPAKTUYECKUX 4 OIKC-1 13 3aJlaHue
pelieHne B 0cOObIX TOUKAaX. MIPUMEPOB HA UTOrO: 18/30
ceMHUHapax
VYpaBHEHUS B YaCTHBIX 362(/:(;;;?;)( EZE:)KOHB;H 12/20
6 NIPOU3BOIHBIX, YUCIIECHHBIE 10 10 0 22 anMe 0B Ha 2 OIIKC-1 18 POl
METO/IbI pELICHHUS. P P HUTOIO: 12/20
CEeMHHAPax
7 DK3aMeH - - - 30 - - - - - 18/30
HUTOI'O 3a cemecTp 36 36 0 108 - 10 - - - 60/100

*B TOM yHcie, B popMe NPAKTHUECKON ITOATOTOBKH




CoaeprxkaHue JUCHHMILVINHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM (MOAYJIAM)

Ne,
a/n HanmeHnoBanue MmoayJisi, coaepKaHue Yacsl
1 OcHOBHbBIE MeTO/IbI HHTETPUPOBAHUA 00BIKHOBEHHBIX
au(pdepeHunaNbHBIX YPABHEHUH
Jlekuuu 6
['eomeTpuyeckue u pu3ndecKue 3a1auu, MPUBOASILINE K
1.1 | muddepeHaNbHBIM YpaBHCHHSIM. Y PaBHEHHUS C Pa3eITIOIIUMUCS 2
MEPEMEHHBIMH.
12 Onnopoansie ypaBHeHus1. JIMHETHbIE ypaBHEHUS IEPBOTO MOPSIJIKA. ’
' Cy1iecTBOBaHUE U €IMHCTBEHHOCTD PEIICHUSI.
1.3 | YpaBHeHus, HE pa3pellieHHbIE OTHOCUTEIBHO ITPOU3BOIHOM. 2
CemMuHapbl 12
Cl.1 ['eomeTpuyeckue u GU3NIECKUE 3a1a9H, MPUBOISIINE K
Clo muddepeHIMaTbHBIM YPaBHEHUSAM. Y PaBHEHHUS C Pa3ACISIONIUIMUCS 4
MePEMEHHBIMMU.
C1.3 | OgHopoanble ypaBHEeHUS. JIMHEHbIE ypaBHEHHS TIEPBOTO MOPSAIKA. 4
C1.4 | CymiecTBOBaHUE U €IMHCTBEHHOCTD PEIICHUSI.
8} 2 YpaBHeHUs, HE pa3pelIeHHbIE OTHOCUTEIBHO MPOU3BOIHOM. 4
CamocrosiTejibHas padoTa 18
CP1.1 | [IpopaboTka yueOHOr0 MaTepuaa JEeKIHii 0.75
CP1.2 | [loaroroBka kK ceMMHapam 1.5
CP1.3 | BeimmonHeHHEe JOMAIITHETO 3aJaHUS 12
CP1.4 | lIpyrue Bubpl CaMOCTOSITEILHON pabOThI 3.75
2 MeToabl pelieHUs! JIMHEHHBIX YPABHEHUI
Jleknuu 8
2.1 | JluneiiHple ypaBHEHHs C MOCTOSSHHBIMH Kod(duiineHTamu. 2
2.2 .
73 Jlunelinpie ypaBHEHUS C IEPEMEHHBIMU KOA(DPUITHESHTAMHU. 4
2.4 | YpaBHeHHUs, TOMYCKaONME NOHWKEHUE MOPsIJIKa. 2
CemMuHapbl 14
C2.1 .
22 Jlunelinbie ypaBHEHHUSI C TIOCTOSTHHBIMU KO3 DUITMEHTaMHU. 4
C23 .
o4 Jlunelinpie ypaBHEHUS C IEPEMEHHBIMU KOA(DPUITHESHTAMHU. 4
C2.5
VYpaBHeHuUs1, ToNycKarolye MOHMKEHUE TOPsAIKa 6
C2.7
CamocrosiTejibHas padoTa 21
CP2.1 | [IpopaboTka yueOHOTO MaTepraia JEKIHi 1
CP2.2 | [loarotoBka K ceMHHapam 1.75
CP2.3 | BemosHeHNE JOMAITHETO 3aJaHus 15
CP2.4 | Ipyrue BUJIbI CAMOCTOSATENBHOM pabOThI 3.25
3 Cucrembl JIMHEHBIX YPABHEHMI, KpaeBble 3a1a4H
Jleknuu 4
3.1 Kpaesbie 3amaun. 2
3.2 | JIuneliHbIe CUCTEMBI. 2
CemuHapbl 10
C3.1
Pemenue kpaeBbIx 3a1ay. 4
C3.2
C3.3 | Pemenue nuHeHBIX cucTeM auddepeHInanbHbIX YpaBHEHHH. 6

9




C35

CamocrosiTejibHas padoTa 15
CP3.1 | IIpopabGoTka yueOHOTO MaTepuaa JeKIun 0.5
CP3.2 | [loaroToBka Kk ceMHHapam 1.25
CP3.3 | [ToaroroBka K pyOeXxHOMY KOHTPOJIIO 3
CP3.4 | llpyrue BUABI CAMOCTOSITEIHHON pabOThI 10.25
4 ACMMITOTHYECKHE MeTO/IbI pelieHus anuddepeHINATbHBIX YPABHEHUH
Jlexknun 12
4.1 .
49 Teopust yCTOMYMBOCTH. 4
4.3
44 OcoOsbie Touku. Pa3zoBasi MIOCKOCTb. 4
3aBUCUMOCTD PELIEHUI OT HaYaJIbHBIX YCIIOBUH U I1APaMETPOB.
4.5 | Acumnroruueckue penieHus quddepeHnnanbHbIX ypaBHeHu. Bapuanuys 2
110 KoopauHaTe. Bapuanus no napamerpy.
46 Meron CPAIMBAHN ACHMITOTHIECKHX pasyoxkeHnil. MeTo coCTaBHBIX ’
pelIeHUH.
CemuHapsbl 12
¢4l Teopus ycroidynBOCTH 4
C4.2 '
C43
Ca 4 OcoOsbie Touku. PazoBas MIOCKOCTb. 4
3aBUCHUMOCTh PEUICHUH OT HaYaIbHBIX YCIIOBUH U MTapaMETPOB.
C4.5 | AcumnroTnueckue pemeHus muddepeHaIbHbpIX ypaBHeHHNA. Bapuarmst 2
1o koopauHate. Bapuanus no napamerpy.
C4.6 Meron CPAIMBAHK ACHMITOTHIECKHX pasyioxkeHnil. MeTo cOCTaBHBIX ’
peIlIeHUH.
CamocrosiTejibHas padoTa 26
CP4.1 | [IpopaboTka yueOHOTO MaTepuaia JEKIHi 1.5
CP4.2 | [loarotoBka K ceMMHapam 1.5
CP4.3 | BeimosHeHNEe JOMAIITHETO 3aaHus 12
CP4.4 | Ipyrue BUJIbl CAMOCTOSATENBHOM pabOThI 11
5 Henunneiinble cHCTEMbl, pellIeHHe B 0COObIX TOYKAX
Jlekumnu 14
5.1 | Pemenns nuddepeHIaTbHBIX YpaBHEHUH BTOPOTO MOPSIKA B 6
53 OKPECTHOCTH OCOOBIX TOYEK.
5.4
57 Henuneilinbie cuctemsl qudpepeHIMAIbHBIX YPaBHEHHM. 8
Cemunaps! 14
Cs5.1 .
C5.2 Pemenus nuddepeHnmanbHpIX ypaBHEHUH BTOPOTO MOPSIKA B 6
OKPECTHOCTH OCOOBIX TOYEK.
C5.3
C5.4
C"5"7 Henuneitnpie cucteMsl nuddepeHmanbHbIX ypaBHEHUH. 8
CamocrtosiTeibHas padoTa 30
CP5.1 | [IpopaboTka yueOHOTO MaTepraia JEKIHi 1.75
CP5.2 | [loaroroBka K ceMHHapam 1.75
CP5.3 | BeimonHeHHE JOMAIIHETO 3aJaHUS 15
CP5.4 | Ipyrue BUJIbI CAMOCTOSATEIBHOM pabOThI 11.5
6 YpaBHeHUsI B YACTHBIX IPOM3BOAHBIX, YHCJIEHHbIE METO/AbI pellleHUsl

10




Jleknun 10
6.1
6.0 VYpaBHEeHUs B YaCTHBIX MPOU3BOJIHBIX IEPBOIO MOPSIKA. 4
63 AHanUTHYECKHE U YUCIICHHBIE pereHus TuddepeHInalbHbIX ypaBHEHUH C 6
6.5 | IpUMEHEHHEM criequanusuposannoro I10.
CemuHapbI 10
C6.1
C6.2 YpaBHEHHS B YACTHBIX MPOU3BOIHBIX IEPBOTO MOPSIKA. 4
C§;3 AHaJIUTHYECKHE U YUCIICHHbIE petieHus TuddepeHInaibHbIX ypaBHEHUH C 6
C6.5 | TpuMeHeHHeM crenuanuzuposanHoro I10..
CamocrosiTeibHas padora 22
CP6.1 | [IpopaboTka yueOHOTO MaTepraia JEKIHi 1.25
CP6.2 | [loaroroBka Kk ceMHUHapam 1.25
CP6.3 | [loaroroBka K pyoe:KkHOMY KOHTPOJIIO 3
CP6.4 | Jlpyrue BUABI CAaMOCTOSITEIIHHOM pabOTHI 16.5
7 JK3aMeH 30
CP7.1 | [loaroroBka K 3K3aMeHy 30

11




S.

YYEBHO-METOANYECKOE OBECIIEYEHHUE CAMOCTOSTEJBbHOM
PABOTBI CTYJAEHTOB

CamMocTosTenpHas pa60Ta CTYACHTOB IO AUCHHUILIIMHC obecreunBaeTCs (G (13%:02000701785 y‘IGGHO—
MCTOANYCCKUMU MaTCpUajlaMu:

1.
2.

5.

Pabouas mporpaMmMa JUCIUILTHHBL

VYyeOHas nuTeparypa W JONOJTHUTENIbHBIE MaTtepuainsl [Pa3znen 7 Pabodeit mporpammsr
JTACITUILINHBI |.

[lepeuenr pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON cetn «MHTepHET»
[Paznmen 8 PabGoueit mporpaMMbl TUCIIUTIIINHBI .

Metoauueckne ykazaHus A OOy4yarolUXcs MO OCBOCHUIO IUCHUIUIMHBL [Paznen 9
Paboueii mporpaMMbl JHCHUIUIMHBI|, OOCCIICUMBAIONIUE CAMOCTOSITEILHYIO pPaboTy
CTyJIEHTa MpU MOATOTOBKE K YUEOHBIM 3aHSTHUSIM, BBIIOJHEHUU IOMAIIHUX paboT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIIPUITHSIM U aTTECTAIUSM.

KommuiekT uHauBUyanbHbIX 3aJaHUN.

CTyneHTsl MOJYy4YaroT JOCTYI K YKa3aHHbIM MaTephallaM HayuHas C TNEPBOrO 3aHATHUS 110
JIUCILIUILINHE.
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6. ®OHJ OHEHOYHBIX CPEACTB JUIsA HNPOBEJAEHUA TEKYIIEI'O
KOHTPOJIA U NPOMEXYTOYHOU ATTECTALMU CTYIAEHTOB IIO
JUCIUIIVIMHE

®onn  omeHouHblx cpenctB (®@OC) nmnsg TpoBeIeHHs] TEKYIIEro KOHTPOJsS |
NPOMEXYTOUYHOW aTTEeCTAllMM OOYdYaloIMXCsl 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIUH C yKa3aHUEeM 3TaloB UX (POPMUPOBaHUS B IpPOIECCE OCBOCHUS 00pa3oBaTeIbHON
nporpammel  (pazgen 1). @OC obecrieunBaeT OOBEKTHUBHBIA KOHTPOJIb JOCTHKCHHS BCEX
pe3yabTaTOB 00yUEHUs, 3aIJJaHUPOBAHHBIX U1 JUCLUIUINHBL.

®OC BKIIOYAET B ceOs:

— TIepeyeHb KOMIIETEHLMH C yKa3aHHEM 3TaloB UX (OpMUPOBaHMS B IPOLECCE OCBOCHMUS
00pa30BaTeIbHONU IPOrPaMMBlI;

— OIMCaHUE IOKa3aTejaeil U KpUTEPUEB OLIEHMBAHUS KOMIIETEHIMI Ha pa3IMUHBIX dTanax Mx
(dopmMHpOBaHUs, ONMCAHNE IIKAJT OLICHUBAHUS;

— THUIIOBBIE KOHTPOJIbHBIE 3aJIaHMs WIM MHbIE MaTepualibl, HEOOXOJUMBbIE I OLEHKH 3HAHUH,
YMEHUH, BIaJieHUi 1 (MJIM) OIbITa AEATENbHOCTH, XapaKTepU3yIOLUe 3Tanbl (OpMUPOBAHUS
KOMIIETEHIIM B IPOIIECCE OCBOCHUS 00pa30BaTeIbHON MPOTPAMMBIL;

— METOOUYECKHE MaTepuaibl, ONPEICIAIOIINAE INPOLEAYPbl OLICHUBAHMS 3HAHUM, YMEHHH,
BIaJeHUH © (WIKM) OMbITa JEATEIbHOCTH, XapaKTEPU3YIOIIMX ATanbl (OPMUPOBAHUSA
KOMIIETCHIINH.

KoHTponb ocBO€HUS AUCUMIUIMHBI MPOU3BOAUTCSA B cOOTBETCTBUM C [lojoxkeHuem o
TEKYIIeM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUHOM arrectauuu cryneHToB MI'TY um. H.O.
baymana.

OOC sBasieTcs NPUIIOKEHUEM K IaHHOM paboyeil mporpaMme JUCIUILINHBIL.
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7. IEPEYEHb YYEBHOM JIMTEPATYPbI ¥  JJOHNOJHUTEJBHBIX
MATEPHUAJIOB, HEOBXO/JUMBIX JJI51 OCBOEHUA JTUCIIUITJIMHbI

JIuTeparypa no JUCLUIIINHE
1. Hemunosuy, b. I1. Iuddepennuansasie ypaBHeHus : yaeOHoe mocodue s By30B / b. I1.
Hemunosuy, B. I1. MonenoB. — 5-e u3., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 280 c. —
ISBN 978-5-8114-6795-2. — Texkct : anekTpoHHbIH // JlaHb : 31MeKTpOHHO-OMONIHOTEUHAs
cucrtema. — URL: https://e.lanbook.com/book/152452
2. Huddepenunanbible W HMHTErpalibHble ypaBHEHHsA. BapualoHHoe HCYHCIIEHHE B
npuMepax u 3agadax / Bacunbesa A. b., Mensenes I'. H., Tuxonos H. A., Ypasrunsauna T. A. -
M. : ®usmariurt, 2003. - 431 c. - (Kypc BbIcIIeii MaTeMaTHKH U MaTEMaTHYECKON (DU3UKH ; BBIIL.
10). - bubmumorp.: c. 430-431. - ISBN 5-9221-0276-1.
3. OO6wikHOBeHHbIE M depeHinanbabie ypaBuenus / [lontpsrun JI.C.
4. Onwcronbn JI. 3. Jluddepenimanbupie ypaBHEHUS W BapHANMOHHOE HWCYHCICHUE !
yaeOHuk / Onbcronsil JI. 3. - 2-e u3a., crep. - M. : Hayka, 1969. - 424 c. - (Kypc BbICcHICH
MaTEeMaTHKU ¥ MaTeMaTU4IeCKor (GPM3HKH ; BBIIL. 3). - bubmmorp.: c. 421.

5. Hubdepennmnansupie ypaBHeHus. [Ipaktukym YueOHoe mocobue / AcramoBa U.B.;
Huxumkun B.A.
6. OumunoB COopHUK 33124 1o AuddepeHnnanbHbIM ypaBHeHusM. - 1985. - 128c.
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8. IIEPEYEHb PECYPCOB CETH HUHTEPHET, PEKOMEHIAYEMBIX JJIs1
CAMOCTOATEJBHOU PABOTHLI ITPUM OCBOEHUH JUCIIUIIVIMHBI

1. Caiirt xadenps! «[Ipuknagnas MaTeMaTHKa, THPOPMATHKA U BBIYUCIUTEIbHAS TEXHUKA:
https://mf.bmstu.ru/info/faculty/kf/caf/k3/

2. Poccwuiickas rocynapcTBeHHas oubnuoreka. http://www.rsl.ru.

3. I'ocynapcTBeHHas myOJMyHas HAydYHO-TeXHHUecKas Oubiauoreka Poccun. http://www.gpntb.ru.
4. bubmmoreka MI'TY um. H.3. Baymana. http://library.bmstu.ru.

5. Hayuno-texnumueckas OuOimoreka K® MITY wum. H.D. baymana. http:/library.bmstu-
kaluga.ru.

6. Hayunas snektponnas 6uonmoreka http://eLIBRARY.RU.

7. DneKTpoHHO-O0uOIMoTeUHas cucteMa u3garenbera «Jlanby http://e.lanbook.com.

8.  DnekTpoHHO-OMOIMOTEYHass  cucTeMa  «YHUBEpPCUTETCKas  OuONIMOTEeKa  OHJIAH»
http://biblioclub.ru.

9. DnekTpoHHO-O0ubIMOTEeUHas cuctema «[IPRbooksy http://www.iprbookshop.ru.

10. DnexTponHo-6ubaMoTeuHas cucrtema (ObC) «¥Opaiit» https://biblio-online.ru.

11. LlenTpanpHas 6ubauoreka oOpazoBaTelbHBIX pecypcoB Munoopaayku PO. www.edulib.ru.
12. Eaunas xoyutekuus udpoBbIx 00pa3oBaTebHbIX pecypcoB http://school-collection.edu.ru.
13. denepanbHblii HEHTP HHOPMALIMOHHO-00pa30BaTeNbHbBIX pecypcoB. http://fcior.edu.ru.
14.HayuyHo-TeXxHUYECKas oubnmmorexa Mo MITY UM. H.OD. baymana.
https://mf.bmstu.ru/info/library/.
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9. METOAUYECKHUE VYKA3AHUSA JI1 CTYJAEHTOB IO OCBOEHUIO
JTACIATITAHBI

[Mpuctynas k pabore, KaXIbli CTYyIEHT JOJDKEH TMPHUHUMATh BO BHHUMAaHHE
HIDKECIIEYIOLINE MOJIOKEHMSL.

JlMcLUIUIMHA MOCTPOEHA MO0 MOJIYJIBHOMY HMPUHIUIY, KaKABIH MOAYIH HpPEACTaBISIET
co0OM JIOTMYecKU 3aBeplIeHHbIN pa3zien Kypca. B nmepBom cemectpe Tpu Monyis. Bo Bropom
CeMeCTpe YeThIpe MOYJIs (BKIIIOUAst SK3aMEH).

Ha nepBoM 3aHsTHHU CTYAEHT ITOJy4YaeT HH(GOPMALIMIO 171 JOCTYIA K KOMILJIEKCY y4eOHO-
METOJMYECKUX MAaTEPUAIIOB 110 AUCLUILIINHE.

JleK1iMOHHBIE 3aHATHS MOCBSILIEHB! PACCMOTPEHHUIO KIIHOYEBbIX, 0A30BbIX MOJI0XKEHUN
Kypca 1 pa3bsICHEHHUIO YUeOHBIX 3aJaHHii, BHIHOCUMBIX Ha CAMOCTOSATEIBbHYIO MPOPadOTKY.

CemuHapckue 3aHATHSI TPOBOIATCA JUISL 3aKpeIUIEHHs YCBOEHHOM HHQopmanuy,
nproOpeTeHus] HABBIKOB €€ NMPUMEHEHHMsS AJS PElICHHs MPAaKTUYECKUX 3a1ad B IMPeIMETHON
00J1aCTH TUCIUITIINHBIL.

[IpakTryeckast MOATOTOBKA MPHU PEANTU3ALNU YIeOHOW TUCIMIUIMHBI OPraHU3YeTCs IMTyTeM
IPOBE/ICHUS NPAKTUYECKUX 3aHATUH, WHIUBUAYaJbHBIX M(WJINM) TPYHIOBBIX KOHCYJbTAalMM,
IpeyCMaTPUBAIOIINX y4acTHE OOYYAIOUIMXCS B BBIMOJHEHUH OTICIBHBIX AJIEMEHTOB paloT,
CBSI3aHHBIX ¢ Oyay1el npodeccuoHaNbHOM AesTeIbHOCTIO.

[IpakTuueckast NOArOTOBKAa MOXET BKJIIOYAaTh B c€0sl OTJENbHbBIC 3aHSTUS JIEKLIHOHHOIO
TUIIA, KOTOpblE MPEAyCMaTpUBAIOT IMepefady ydeOHOH uHpopMauuu oO0ydarouumes,
HEOOXOAMMOW Ui TOCTENYIOIIEr0  BBIOJHEHHWs  paboT, CBA3aHHBIX C  Oy;ymiei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

CamocrosiTesibHasE padoTa CTYIEHTOB BKJIIOYACT CIEAYIOIIME BHJBL: B IEPBOM
ceMecTpe npopaboTka ydyeOHOro marepuaia JEKIUi, NOJrOoTOBKa K CEMHMHApaM, BBIIOJIHEHUE
JIOMAIITHET0 3aJlaHusl, OJITOTOBKA K PyOeKHOMY KOHTpOJIIO, BO BTOPOM CEMecTpe ImpopadoTka
y4eOHOro MaTepuaa JEeKIH, OAroTOBKa K ceMUHapaMm, MOJr0TOBKA K 9K3aMEHY, BbIIOJIHEHUE
JIOMAILTHET0 3aJaHusl, MOArOTOBKA K pyOeKHOMY KOHTpOJO. Pe3ynbrarhl Bcex BUAOB pabOThI
CTYACHTOB (OPMHUPYIOTCSI B BHJE€ HX JMYHOIO pEHTHHIa, KOTOPBIA YYMUTHIBAETCS Ha
npoMexyTouHo arrectanuu. CamocrosiTenbHas padoTa MpeaycMaTpUBaeT HE TOJIBKO
npopaboTKy MaTepHalioB JEKIMOHHOIO Kypca, HO M HMX pacIIUpeHue B pe3ysibTaTe IMOUCKA,
aHaJIM3a, CTPYKTYPUPOBAHUS U MPEICTABICHHUS B KOMIIAKTHOM BHJIE COBPEMEHHOM MH(pOpMaun
13 BCEX BO3MOYKHBIX HICTOYHHMKOB.

Texyummii KOHTPOJIb TPOBOAUTCA B TEUYEHHE KaXJOr0 MOJIYJs, €ro HUTOrOBbIE
pe3yJbTaThl CKIIA/IBIBAIOTCS U3 OLIEHOK I10 CJIETYIOIIUM BHJIaM KOHTPOJIBHBIX MEPOIIPUSATHIL:

- JlomaliiHee 3ajjaHue;
- Py0Oe:xHbIi KOHTPOJIb.

OcBoeHME AMCLUMIUIMHBI M €€ YCHEIIHOE 3aBEeplIeHHE Ha CTaJuu MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO IPU PErysisipHON paboTe BO BpeMsl CeMecTpa U IJIaHOMEPHOM
MPOXOXKACHUN TEKyIIero KoHTposisi. HabpaTh peWTHHT MO BceM MOJYINISAM B Ka)JIOM CEMECTpE,
OpOMTH 1O KaXAOMY MOJYJIK IUIAHOBBIE KOHTPOJIbHBIE MEpPONPHUSATHS B  TEUYEHHUE
HK3aMEHAIIMOHHOW CECCHHM HEBO3MOXKHO.

Jlnst 3aBepiieHust paboOThl B CEMECTPE CTYACHT JOJDKEH BBINOJIHUTH BCE KOHTPOJIBHBIE
MEPONPUSITHSL.

IIpomexyTouyHass aTrecTanMsi 110 pe3yJbTaTaM IIEPBOTO CEMECTpa MO JUCLUILINHE
npoxoauT B ¢opMme 3aueta. [IpomexxyTodyHasi arrectanusi Mo pe3ynbTaraM BTOPOTO CeMecTpa
IPOXOAUT B (pOpME dK3aMEHa, KOHTPOJIUPYIOLIETO OCBOCHHE KIIIOUEBBIX, 0Aa30BBIX IMOJIOKEHHM
JTUCIUIUIMHBI, COCTABJISIONIMX OCHOBY OCTATOYHBIX 3HAHUI 1O HEH.

MeToauKa OLEHKH 110 PEHTHHIY

CTyneHT, BBINOJHUBILNN BCE MPEyCMOTPEHHbIE Y4eOHBIM IJIAHOM 3a/1aHUs U CAABIIUN
BCE KOHTPOJIbHBIE MEPONPUSTHS, MOJIy4aeT UTOTOBYIO OLEHKY IO TUCLUIUIMHE 3a CEMECTP B
COOTBETCTBUU CO IIKAJIOM:

PeiiTuHr OneHka Ha HK3aMeHe Onenka Ha 3a4yeTe
85 -100 OTIIMIHO 3adreHo

71 -84 XOpOUIO 3auTeHO

60 — 70 YAOBJIETBOPUTEIHLHO 3a4yTeHo
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0-59 HEY/I0BJIETBOPUTEIHHO He 3aureno
OneHuBaHue IOUCHMIUIMHBI BEAETCA B COOTBETCTBMM C [lonmoxkeHwem o Tekymiem
KOHTpOJIE YCIIEBAEMOCTHU U MPOMEKYTOUHOM aTTectauuu ctyaeHToB MI'TY um. H.O. baymana.
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10. IEPEYEHb MH®OPMALIMOHHBIX TEXHOJIOTMH, MCIOJIb3YEMBIX
ITPU N3YYEHUU JANCHUIIVINHBI, BKJIIOYASA INIEPEYEHb
ITPOI'PAMMHOI'O OBECIIEYEHMNS, NHO®OPMAIIMOHHbIX
CITPABOYHbBIX CUCTEM H ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NudopMmannoHHbie TEXHOJIOTUM:

- OnekTpoHHas WHGOPMAIMOHHO-0Opa3oBaTenbHas cpega MI'TY  um. H.D. bBaymana
o0ecrieynBaeT JOCTYyN K Y4eOHBIM IUIaHaM, pabOYMM MporpaMMaM TUCHUIUIMH (MOJIyJei),
porpaMMaM MpPaKTHUK, IEKTPOHHBIM y4EOHBIM H3JAHUSM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B paOO4yuX Mporpammax TUCHHMIUIMH (MOIYJIeH), mporpaMMmax MpaKTHUK,
dbopMupOBaHUE 3JIEKTPOHHOTO MOPT(HOINO 00ydaroIIerocs, B TOM YHCiIe COXpaHeHHE ero padoT
U OIEHOK 3a 3TH paboTel. [IpegycmoTrpeHa BO3MOXXHOCTh CHHXPOHHOTO U AaCHHXPOHHOIO
B3aUMOJICHCTBUSA CTYIEHTOB M TIpENoaBaTeleldl IOCPEACTBOM TEXHOJIOTHMA M CIyX0 10
MEPEChUIKE U TMOJIYUYEHUIO AJIEKTPOHHBIX COOOIICHUN MEXIY IMOJb30BATEISIMU KOMIIBIOTEPHOI
cetu MHTEpHeT.

— e-mail mpemnogaBaresns 1S orepaTUBHOM cBsi3u: aamalashin @bmstu.ru

IIporpammHoe o0ecnieyenue:

- MATLAB\Simulink
— Maple

I/IH(l)OpMaIIHOHHBIe CIIPABOYHbLIC CUCTEMBI:

— NudopmannonHo-mpasosas cuctema «"apant» http://www.garant.ru;
- Nudopmannonno-npasoas cuctema «KoncynsranT [Lmtocy http://www.consultant.ru;

Ipodeccnonanbubie 0a3bl JAHHBIX:

- Pecypc «MammHoctpoenue» http://www.i-mash.ru.

- [Topran mammHocTpoenus http://www.mashportal.ru.
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11. OMUCAHUE MATEPUAJBHO-TEXHUYECKOH BA3bl, HEOBXOJUMOM
JJIAA U3YUYEHUSA JUCHUITVINHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOT'O obecreyeHus JAUCIHUITIINHBI

Ne,

a/n Bua zansarui Bua v HamMeHoOBaHuE 000Py10BAHUS

1 | Jlekuu CIEUATBHO 000PYIOBAaHHBIE ayTUTOPHH C
MYJIbTUMEIUIHHBIMU CPEJCTBAMU, CPEACTBAMHU
3BYKOBOCITPOU3BEICHUS M MIMEIOIIIMMHU BBIXO]] B CETh
WuTepHeT; moMeIeHus A TPOBEICHUS ayAUTOPHBIX
3aHATUH, 000pYyAOBaHHBIC YUeOHON MeOENbIO; ayAUTOPUN
OCHAIIIEHHBIE KOMITBIOTEPAMH C JJOCTYIIOM K Oa3am
JAHHBIX ¥ ceTH VHTepHET; CTyI1H; KOMIIBIOTEPHBIC
KJIACCHI.

2 | CemuHapsl CHelHraibHO 000PYJOBaHHbBIE AYAUTOPHH C
MYJIbTUMEAUNHBIMU CPEJICTBAMHU, CPEACTBAMU
3BYKOBOCIPOU3BEACHUS U UMEIOIIMMHU BBIXOJI B CETh
HNutepHer; momerieHus AJis NpoBeACHUS ayIUTOPHBIX
3aHTHIA, 000pyIOBaHHBIE YUeOHOW MEOEINbI0; Ay AUTOPHH
OCHAIIICHHbIE KOMIIBIOTEPAMH C IOCTYIIOM K 0a3am
JAHHBIX U ceTu HTepHEeT; CTyIuu; KOMIIbIOTEPHBIE
KJIACCBI.

3 | CamocrosTenbHast pabota | Oubimoreka, MMerolias padouue MecTa JUis CTYJeHTOB,;
BBICTAaBOYHBIC 3aJ1bl; ayJUTOPHHU, OCHALICHHBIC
KOMITBIOTEpaMH C JIOCTYIOM K cetu MHTepHeT.
CounoKynpTypHOE IPOCTPAHCTBO YHUBEPCUTETA
MO3BOJISICT CTY/ACHTY Kaue€CTBEHHO BBITIOJIHSATD
CaMOCTOSITENIbHYIO paboTy.
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YTBepxx/eHa Ha 3acejaHUU Kadeapbl K3
«[TpuknasHasi MaTeMaTHKa, MHGOPMAaTHKa U BBIUMC/TUTE/TbHAS TEXHUKA»

ITpotokos Ne 9 o1 15.04.2022 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHH OCHOBHO¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXO/JIMO¥ I/Is1 OCBOEHHSA JUCIUAIIIAHBI, YATATH B CJIEJ[YFOIIE
PEJAKIUM:

7. IlepeyeHb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHA/IOB, HE00X0JUMBIX /I/Isl 0CBOEHHUSA
JUCIHUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. @ununmos A. ®. CoopHUK 3aau 110 AuddepeHLanbHbIM ypaBHeHUsM / @uunrioB A. . - M. ;
W>xeBck : HUL] "PerynsipHas u xaotuueckasi guHamuka', 2005. - 174 c. - ISBN 5-93972-008-0.
2. ObbikHOBeHHbIe U depeHianbHbie ypaBHeHus / [Toatpsirun JI.C. - 2019. - URL: http://
www.iprbookshop.ru/92055.html.
3. emuzmoBuy, b. I1. TuddepeHipanbHbie ypaBHeHus : yueOHoe mocobue fist By30B / B. T1.
Hemuposuy, B. I1. MoneHoB. — 5-e u3g., ctep. — Cankr-Iletep6ypr : Jlanb, 2021. — 280 c. — ISBN
978-5-8114-6795-2. — TeKcCT : 3/1eKTPOHHBIH // JlaHb : 3/1eKTPOHHO-0MbmoTeuHasi cucrema. — URL:
https://e.lanbook.com/book/152452
4. dnbcronbly JI. 3. IuddeperiranbHble ypaBHEeHUS Y BapUallMOHHOE UCUKC/IeHHe : YueOHUK /
Onbcronsy JI. 3. - 2-e usg,, crep. - M. : Hayka, 19609. - 424 c. - (Kypc BbICIIel MaTeMaTUKU U
MaremMaThueckoi GU3MKH ; BeIM. 3). - Bubmuorp.: c. 421.
5. JuddepenimanbHbie U HHTerpaabHble ypaBHEHUs], BapUaljMOHHOe UCUMC/IeHe B TIpUMepax 1
3ajauax : yue6Hoe rocobue / A. b. BacunweBa, I. H. Measezes, H. A. TuxoHoB, T. A. Ypa3ruibavHa.
— 2-e u3g. — Mocksa : DUSMATIIUT, 2005. — 432 c. — ISBN 5-9221-0628-7. — TekcT :
3JIEKTPOHHBIH // JIaHb : 371eKTpOHHO-0MbOmoTeuHast cuicrema. — URL: https://e.lanbook.com/book/59405
6. Juddepenimanbabie ypaBHeHust. [Ipaktukym Yue6Hoe ocobue / Acramosa U.B., Hukumkua B.A. -
2004. - URL: http://www.iprbookshop.ru/10751.html.

2). 11.10. IEPEUEHb MH®OPMAITOHHBIX TEXHOJIOT WA, UCITIO/Ib3YEMBIX
IIPY M3YYEHUN JUCIIUIUIMHGI, BK/TIOUAS ITEPEUEHDB ITPOTPAMMHOT'O
OBECITIEUEHNSA 1 TH®OPMAI[OHHBIX CITPABOUHBIX CUCTEM, YATATDH B
CJIEYIOWIEN PEJAKIIVN:

10. ITepeuens MH(pOPMAIUMOHHBIX TEXHO/IOTHH, HCII0/Ib3yeMbIX NIPU U3yYeHHUH AVCIUIIIUHBI,
BKJ/IIOYasi MepeyeHb MPOrPaMMHOr0 odecredyeHNs, HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM H
npocgeccHoHa/IBHBIX 0a3 JaHHBIX

ITporpamMMHoe obecrieueHue:
- MATLAB\Simulink
- Maple

IIpenopaBarenb kKadeapbl:

ManamvH A.A., npodeccop (4.H.), JOKTOp (PU3UKO-MaTeMaTUueCKUX HaykK, aamalashin@bmstu.ru



YTBepxx/eHa Ha 3acejaHUU Kadeapsl K3
«[TpuknasHasi MaTeMaTHKa, THGOPMAaTHKA U BBIYMCTUTE/TbHAS TEXHUKA»

ITpotokosn Ne 9 o1 14.04.2023 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHH OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHHSA JUCIUIIIAHBI, YUATATD B CJIEJYIOIIEN
PEJAKIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATyPhI U AOMO/THUTE/ILHBIX MaTePHAJIOB, HE00XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIHUIUIHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. Dnecronbiy JI. O. IuddepeHivanbHble ypaBHEeHUS M BapHUAIL[MOHHOE UCUHC/IeHHe : YUueOHUK /
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2). I1.10. MIEPEYEHDb NTH®OPMAIIMOHHBIX TEXHOJIOT' I, UCITIOJ/Ib3YEMBIX
ITPU N3YUYEHWU VICIIUILIMHBIL, BK/TFOUAS IIEPEYEHb ITPOTPAMMHOTIO
OBECITEYEHUS 1 THOOPMAIIIOHHBIX CITIPABOUYHBIX CUCTEM, UNTATH B
CJIEAYIOIIEN PEJAKIIVN:

10. ITepeuenb uHGpOPMALMOHHBIX TEXHO/IOTHH, UCI0/Ib3yeMbIX MIPH U3yUYeHUH AMCLHUIIUHBI,
BKJIIOUAsA MepedyeHb MPOrpaMMHOI0 obecreueHnsi, ”HGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM U
npodeccCHOHATBHBIX 0a3 JAaHHBIX
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1). IL.7. IEPEYEHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJMIMO¥ I/I1 OCBOEHUSA JUCIIAIIIMHBI, YATATH B CJIE/IYFOIIEN
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2004. - URL: http://www.iprbookshop.ru/10751.html.
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5. luddepenipanbHble U UHTeTpaibHbIe YpaBHEHUS], BapHUal[MOHHOEe UCUMC/IeH e B TIpUMepax 1
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2). I1.10. TIEPEYEHDb TH®OPMAIIMOHHBIX TEXHOJIOI' I, UCIIOJ/Ib3YEMBIX
ITPU N3YUYEHVU JIVCIIUITL/INHBI, BK/TFOUAS IIEPEYEHB ITPOT'PAMMHOI'O
OBECITEYEHUS 1 THOOPMAIIIOHHBIX CITIPABOYHBIX CUCTEM, UNTATE B
CJIEAYIOIIEM PEJAKITVN:

10. ITepeuenb uHGpOPMALMOHHBIX TEXHO/IOTHI, UCI0/Ib3yeMbIX MIPH U3yUYeHUH AUCLUIIUHBI,
BKJ/IIOUAsA NMepedyeHb MPOrpaMMHOI0 obecrneueHusi, HHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM U
npodeccHOHATBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHue:

- ANSYS Academic Research Mechanical and CFD
- PyCharm Community 2019.+
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