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YTBEPX/IAIO
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PABOYAA ITPOTPAMMA

«KOMIIBIOTEPHBIV MHXEHEPHBIN AHAJIN3»

CnenuanbHocts 24.05.01 ITpoekTupoBaHue, TpOU3BOACTBO U IKCIUTyaTALMsl PAKET U PAKETHO-
KOCMHMYECKHX KOMIUIEKCOB

Crenuanuzaius o0pa3oBaTeIbHON MPOTPaMMBbI — DKCILTyaTaIMsI CTAPTOBBIX M TEXHUYECKUX
KOMIUIEKCOB M CUCTEM KHU3HEOOecreueHus

KBanuduxamus Beimyckarka — MHxeHep
I'og Habopa — 2024

®opma 006yueHus — OuyHas

Kypc 4,5 Cemectp 8,9
Dx3ameH 9 cem

3auer & cem

OOmas TpyaoeMKocTh aucuuruiuHbl 216.0 (akagem. gac), 6.00 (3.e)

CocraButens M.A. ApeBkoB, CTapiiuii nmpernoiaBaTeb,
MHCTUTYT KOMIBIOTEPHBIX U MHKEHEPHBIX HAYK

Kadenpa crapToBbIX 1 TEXHUUECKHX PAKETHBIX KOMILJIEKCOB

2024



Pabouas mporpamma cocrtaBiieHa Ha oOcHOBaHUM DeAepalIbHOTO T'OCYAAPCTBEHHOTO
obpaszoBatenbHOoro crangapra BO mis  cneumansHoctH  24.05.01  IlpoexTupoBanue,
MPOU3BOJCTBO U  JKCIUIyaTalMs PaKeT U  PAKETHO- KOCMUYECKMX KOMIUIEKCOB,
YTBEP)KIAEHHOTO IpUKa3oM MuHHCTEpCTBA HaykKM U BbIcuiero obpaszoBaHus Poccuiickoii
®enepaunn ot 12.08.20 Ne 964

PaGouast mporpamma obcyxaeHa Ha 3acefaHuu Kadeapbl CTAPTOBBIX M TEXHUUECKUX PAKETHBIX
KOMILJIEKCOB

01.02.2024 r. , poTokoJ Ne 7
3aBeayronmii kaheapoi ConoBbeB B.B. Conosnes
COI''TACOBAHO COI''TACOBAHO
VY4yeOHO-MEeTOIMUECKOE yIIpaBIIEHUE Brinyckaronias kadenpa
YankunHa H.A. Yankuna ConoBbeB B.B. ConoBbeB
13 mas 2024 r. 13 mas 2024 r.
COI''TACOBAHO COI''TACOBAHO
Hayunas oubnuotexa Lentp unpponoii Tpanchopmaim u
TEXHUYECKOT'O 00eCTIeUeHUs
IleTpoBuu O.B. IleTrpoBuu Tonoceiuyk A.A. Togoceituyk

13 mas 2024 r. 13 mas 2024 r.




1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMIIMHBI
Llens AuUCUMITIMHBI
- MOATOTOBKA CHEIUAIUCTOB K MPUMEHEHHIO HWH(GOPMAIIMOHHBIX TEXHOJIOTHN B MpoLEaypax
MPOEKTUPOBAHUSI 00OPYIOBAHUS arperaToB cTapToBbiX kKoMiuiekcoB (CK).

3anauu JUCHUIINHEL
3amaun:
- U3YYCHHUE CO3JIaHUS W IPUMEHEHHUSI PACUETHBIX MOJIEICH BBICOKOT'O YPOBHS CIOKHOCTH
(TBEpAOTEIIBFHOE M KAPKACHOE MOJICTTUPOBAHHUE);
- U3YYCHHE YHUCIICHHBIX METOJIOB, AJITOPUTMOB, MPOTPAMMHBIX KOMIUIEKCOB YHCIEHHOTO
aHaJM3a, IJIs PeIIeHMs 3a7a9 MPOSKTUPOBAHUS KOHCTPYKIIMI arperatoB obopymnoBanus CK.

2. MECTO YYEBHOI'O IIPEJJMETA B CTPYKTYPE OBPA3OBATEJBHOI
IMPOI'PAMMBbI
JuciurimHa OTHOCUTCS K BAPUATUBHOMY THITY AUCLHMIUIMH IMOJATOTOBKH CIIELUAIUCTOB I10
crieunanbHocTu 24.05.01 «IIpoexkTupoBaHue, MPOU3BOJACTBO M OKCIUIyaTallUsl pPAKET U
PAKETHO — KOCMMYECKHMX KOMIUIEKCOB». M3yueHue mAaHHON AUCLMIUIMHBI Oa3upyercss Ha
3HAHUAX, YMEHHMSX W  KOMIIETEHIMAX  CTyIEHTA, TMOJYYCHHBIX TPpU HU3YYCHHUH
MPEAIIECTBYIOMNX JIUCHUIIINH, OCHOBHBIMH W3 KOTODBIX sBisitorcs: «HpopmaTukay,
«Martematnueckuii  aHanuz», «OOBIKHOBEHHbIE  AU(QPepeHUUATbHbIE  yPaBHEHUS,
«ConpoTHuBJIeHIE MaTEpUAIIOBY, «JleTann MaliuHy.

3. KOMIIETEHLINH OBYYAIOIIEI'OCA, POPMHWPYEMBIE B PE3YJ/IbTATE
OCBOEHUA YYEBHOI'O IIPEJIMETA U UHANKATOPBI UX JOCTUKEHUSA

3.1 IlpodeccronaabHbIC KOMIETEHIINN U MHIMKATOPHI UX JOCTHIKCHUS

Kon u HauMmeHoBaHMeE | Kog M HaMMmMeHOBaHME HWHAMKATOpA JIOCTHXKECHUS
npodeccnoHaITbHON npodeccnoHaTbHON KOMIIETCHITUN
KOMITIETEHIIUH
ITK-2 Cnioco6en nmoarotaiauBath | MJI-111K-2 3HaTh: - mnpeumyiiecTBa HCIOJIb30BAHUS
MPEIJIOKEHUSI W TMPOBOJUTH | TEXHOJIOTMYECKUX IPOIECCOB, HOBBIX MaTEpUATIOB U
pabory 1o OCBOCHUIO U | IPOrpaMMHBIX MPOJYKTOB TEXHOJIOTHYECKOTO
BHEIPEHUIO TEXHOJIOTUYECKUX | HA3HAUCHUS.
npoiieccoB, HOBbIX MaTepuaiioB u | U-2ITK-2 VYmMmeTb: - pa3pabarbeiBaTh NpOTrpaMMHBIE
MPOrPAMMHBIX MPOAYKTOB | MPUJIOKEHUSI HOBBIX TEXHOJOTMYECKUX IIPOILECCOB M
TEXHOJIOTUYECKOTO0 Ha3HAUCHUS MaTepuajoB
NA-3T1K-2 Bmagets: - NOpPaKTUYECKUM  OMBITOM
nposeaeHuss HUP u OTP no ocBoeHnio U BHEIPEHUIO
HOBBIX TEXHOJOTMYECKMX IIPOIECCOB MAaTEpUATIOB U
MPOTPAMMHBIX ITPOAYKTOB

4. CTPYKTYPA YYHEBHOI'O ITPE/IMETA

OO6mass TpyaoeMKOCTh ydeOHoro mpeamera cocraBisieT 6.00 3adyeTHbIX eauHMIBl, 216.0
aKaJIeMUYECKUX YaCOB.

1 — Ne i/t
2 —Tema (pazaen) yueOHOTO peaMeTa, KypcoBas padoTta (IIpoeKT), IPOMEXKYTOUHAS aTTeCTALIMS
3 — Cemectp

4 — Buibl KOHTAKTHON paOOTHI U TPYTOEMKOCTD (B aKaJIEMHUYECKUX Yacax)



4.1 - JI (JIexummn)
4.2 — Jlexiuu B BHJIC TPAKTHYECKOM MOATOTOBKH

4.3 — 13 (ITpakTUueckue 3aHITH)

44— HpaKTI/I‘IeCKI/Ie 3aHATHSA B BUIC HpaKTquCKOﬁ IIOATOTOBKH

4.5 — JIP (JTabopaTopHbie pabOTHI)

4.6 — JJabopaTopHbie pabOTHI B BUAEC MPAKTHYECKOM MOATOTOBKH

4.7 — NKP (Muas xoHTakTHas pabdoTa)

4.8 — KTO (KoHTpob TEOPETUYECKOTO OOYUYCHHS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpoIb (B aKaJeMIYECKHUX Yacax)

6 — CamocTtosiTennpbHast paboTa (B akaJeMUYECKUX Yacax)

7 — DopMBbI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 6 7
41 (42 (43 (44(45(46(47(48(49

1 OCHOBBI 8 |18 16 73.8 | Konrpoas
aBTOMATHU3UPOB MOCEIIEHUS
AHHOTO 3aHATUN.
MPOEKTUPOBAHU ITposepka
s1. OTYETOB O

BBIMTOJTHEH-
HOM paborTe.

2 Marematuuecko |9 |8 5 Kountpois
e MTOCEIICHUS
MOJICTTNPOBAHUE 3aHATHUH.
MPOIIECCOB, ITposepka
OCHOBHBIE BUJIBI OTYETOB O
pacueToB BBIIOJIHEH-
000pynOBaHUS HOM paborTe.
CK

3 IIporpammusie |9 |8 8 5 Kountpons
KOMIJIEKCBI TOCeIeHUS
TBEPAOTEIBHOTO 3aHSITUHN.
MOJICTTUPOBAHUS ITposepka
U UHXXEHEPHOTO OTYETOB O
pac-4eTHOTO BBIMOJTHEH-
aHau3a. HOM paborTe.

4 Coznanue 9 (9 6 Kountpois
TBEPIOTEIBHBIX, MTOCEIICHUS
CTEPKHEBBIX 3aHSITUH.
pacyeTHBIX ITpoBepka
Moiesei OTYETOB O
000pynOBaHUS BBIIOJIHEH-
CK, HO pabore.
COOTBETCTBYIOIII
WX OCHOBHBIM
pacueTHBIM
CIIy4asim.

5 PacueTHblit 919 8 6 Kountpoins
UHKEHEPHBIN MOCEIIEHUS
a”anu3 3aHATUH.
000pyIOBaHUS ITpoBepka
CK, OTYETOB O
COOTBETCTBYIOII BBIMOJTHEH-




U OCHOBHBIM
pacyeTHBIM
ClIy4asim.

HOW paborTe.

3ayer

0.2

DK3aMeH 9

0.3 [35.7

Htoro 52.0

0.0

32.0 000203 357 | 95.8

5. COAEP) KAHUE YYEBHOI'O IIPEJMETA

5.1. Jlekuun

Ne i/
II

HauMenoBaHue TeMbl
(paznena)

Copepxanue TeMbl (pa3zaena)

OCHOBEI
ABTOMAaTU3UPOBAHHOI'O
MPOEKTUPOBAHUS.

[ToHATHE «aBTOMATU3UPOBAHHOE IPOEKTUPOBAHUE.
CBs13p aBTOMAaTU3UPOBAHHOTO MpoekTupoBaHus (AIl)
c 00IIeTEOPETUUECKUMU 151 CIlelMaJIbHbIMU
JUCUUTUTMHAMH. CucremHbIi MOJXO/T K
MPOEKTUPOBAHUIO. OTarsl MPOEKTUPOBAHUS.
Tunossie MpoekTHbIE Tpoleaypbl. IlIporpammHubie
cpencTBa Ha Jramax mnpoektupoBaHus. CocTaB u
ctpyktypa All. Texuuueckue cpencrBa. APM
MPOEKTUPOBIIMKA. Cocrasn MPOrpaMMHOI0
obecrieuenus (I10); mpuHUIUNBI TOKYMEHTOOOOpOTA.
MatemMaTuueckoe obecrieueHue ATl Bunabr
MOTPEIIHOCTEN; MOTPENIHOCTh OIepalnii, (PyHKIIUH.
Meroaet  pemenuss  CJIAY; MeToasl  pelieHus
HEJIMHEVHBIX YPAaBHEHMI; METOIbI pELICHUS 3ahad
npubIKeHust (QYHKIUH; METOJbl HHTErPUPOBAHUS
dbyHk1Mi; MeToabl pemtenus 3amaun Koiu; mMeToas
pemienust  3amad  ontuMmmszamuu.  O630p  IIK
TBEPIOTEIBHOIO MOJIETTUPOBAHUS.

MaremaTtuueckoe
MOJEIMPOBAHUE MPOIIECCOB,
OCHOBHBIE BHUJIbl PACUETOB
obopynoBanusi CK

MaremaTuueckoe MOZEIMPOBAHUE IIPOLIECCOB,
PAcCMOTpPEHME BUJIOB PACUETHOTO aHAJIM3a 3JIEMEHTOB
ob6opynoBanusi CK. OmnucaHue OOBEKTOB PaCyeToOB,
pacCUYeTHBIX  CIy4aeB, pACUCTHBIX CXEeM, THIIOB
BO3JICUCTBUH, UHTEpIpeTaLuu IIOJIy4YEHHBIX
pe3yJIbTaTOB.

ITporpammusbie
TBEPAOTEIBHOTO
MOJIEJIUPOBAHUS u
MH)XEHEPHOT'O pac- YE€THOTO
aHajIu3a.

KOMIIJICKCBI

M3yueHrne OCHOBHBIX THIIOBBIX  OINEpaluii IO
CO3[AHUIO CTEP)KHEBBIX U TBEPIOTEIbHBIX PACUCTHBIX
MOJCJIel, a Takke IO pacyeraM 3JIEMEHTOB
obopynoBanusi CK ¢ wucnompzoBanuem  IIK
KOHEYHORIIEMEHTHOI'O aHaIN3a.

Co3znmanue TBEpAOTENbHBIX,
CTEPIKHEBBIX pacYeTHBIX
Mojeneir ooopynoBanusi CK,
COOTBETCTBYIOIIUX
OCHOBHBIM pacueTHBIM
CITyJasiM.

CoznaHue TBEPIOTEIbHBIX, CTEP)KHEBBIX PACUETHBIX
Moneneid  obopynoBanus CK, cooTBeTCTByIOMIMX
OCHOBHBIM PACUYETHBIM CJIydasiM (TPaHCIOPTUPOBKA
JIA, nmoaweM u ycraHoBka Ha I1Y, crosHue, myck,
pexuMBbI 3KcITyaTanuu annemeHToB CK).

PacueTHblit WHXEHEPHBIN
a"Hanmu3 obopynoBanus CK,
COOTBETCTBYIOIINI
OCHOBHBIM pacueTHBIM
CIIyYasim.

Pacuernsiii unxenepHoiit ananmu3 obopynosanus CK,
COOTBETCTBYIOIINI OCHOBHBIM PACUETHBIM CIIyUasiM.




5.2. JIabopaTopHble 3aHATHSA

HaumeHoBaHue TeMBbI

CopaepxaHue TeMbI

OcHoBpl  aBTOMaTH3UpOBaHHOTO | O630p IIK TBepaoTENBEHOrO MOIEIMpOBaHus. M3yueHue
MIPOEKTUPOBAHHS. nporpammuoro ooecneuenus Solid Works
[TporpammHbIe KOMIUTEKChI | DopMHUpOBaHUE TBEPAOTEIHHBIX PACUETHBIX MOJIEIEH

TBEPAO-TCIIBHOT'O MOACIIMPOBAHUSA
n HHXCHCPHOT' O PaCuCTHOI'O
aHalinu3a.

JeTanemu, cOOpOK, CO3IIaHHe yepTexKen C
ucnonb3zoBanuem I1K Solid Works ®opmupoBanue
TBEPIOTEIbHBIX PACUETHBIX MOJIeNIell Ha OCHOBE 2X U 3X
—MEPHBIX 3CKU30B ¢ ucnoyib3oBanreM 1K Solid Works.
Anumanms gerainer u  cobopok. DopmupoBaHUe
TBEPJIOTENBHBIX  PACUETHBIX  MOJENEeW  JeTalleu,
WU3rOTOBJIEHHBIX W3 JINCTOBOTO MaTepuaiad, CBapHBIX
neraineit ¢ wucononbp3oBanuem IIK  Solid Works.
[IpoBeneHue  pacuyeTHOro  aHajau3a  HAMPSHKEHHO-
nedopmupoBanHoro cocrosaus (HJIC), mepemerienuit
JneTanu, COOpPKM TIpU THUIIOBBIX BO3JCUCTBUAX C
ucnonp3oBanueM [IK  Solid Works Simulation.
IIpoBenenue pacuerHoro anamusza HJIC smeMeHTOB
KOHCTPYKIIUM, COJACPKAIMX IIapPHUPHBIC COCTUHEHUS,
NpU TUIOBBIX BO3ACHCTBUSAX C wucnonab3oBaHuem I[1K
Solid Works Simulation.

PacueTHbIii MH)XEHEPHBIM aHAIU3
000pya0OBaHUS CK,
COOTBETCTBYIOIIUA OCHOBHbBIM
PACUYETHBIM CITyYasiM.

[TpoBenmenne  pacdyeTHOro  HMH)KEHEPHOTO  aHaIu3a
anemeHnToB obopynoBanus CK PKH cemeiicta «Coro3)
JUISL PACYETHBIX CIy4aeB «TPAHCIOPTUPOBKA», «IIOJIBEM
U YCTaHOBKa», «paborta wmexaHusmoB». [IpoBeneHue
pacyeTHOTO  WHXCHEPHOT'O  aHajgu3a  3JIEMCHTOB
obopynoBanuss CK PKH cemeiictBa «Coro3) s
pacUETHBIX CIydaeB «CTOSHUE», «myck». I[IpoBemeHue
pacueTHOrO  MHXXEHEPDHOTO  aHalnu3a  3JIEMEHTOB
obopymoBannss CK PKH cemeiicte  «IIpoTon»,
«QHeprus», «AHrapa», «Pycp» Isi pacueTHBIX Clly4yacB
«TPaHCIIOPTUPOBKA», «IOJIbEM M yCTAaHOBKa», «paborta
MexaHu3MoB». [IpoBemeHne pacyeTHOrO WHIKEHEPHOTO
a"anu3a snemeHtoB obopyaoBanusi CK PKH cemeiicTs

«IIpoton», «DOueprus», «AuHrapa», «Pycp») g
PACUYETHBIX CITy4aeB «CTOSHUE, KITYCK».
6. CAMOCTOSATEJIbHASI PABOTA
Ne | HammeHoBaHME TEMBI Copneprxanue TeMbl (pasena) TpynoemkocTb
n/m (paznena) B
aKaJeMUYEeCKUX
gacax
| OcHOBBI KonTponp nocemenuns 3anstuil. IIposepka | 73.8
ABTOMATHU3UPOBAHHOTO | OTYETOB o BBITTOJTHCHHOM pabore.
MPOCKTUPOBAHUS. [TonroroBka k 1abopaTopHOii padoTe.

2 Martematuueckoe

MOJEMPOBAHHIE
MPOIIECCOB, OCHOBHBIE
BU/JIbI pacueToB

o6opynoBanusi CK

KonTponp nocemenus 3anstuil. [Iposepka |5
OTYETOB 0
IToaroroBka k nabopaTopHoii padoTe.

BBITTOJTHEHHO M pabore.

3 ITporpammueie
KOMILJIEKCBI

KonTponp nocemenus 3ansituil. [Iposepka |5
OTYETOB 0

BBITTOJIHEHHOM pabore.




TBEPIOTEITBHOTO [ToaroroBka k 1abopatopHoii pabore.

MO/JIETMPOBAHUS u
WHXXEHEPHOT O pac-
YETHOI'O aHAJIN3A.

4 Coznanue KonTponp nocemenus: 3anstuil. Ilposepka | 6
TBEPIOTEbHBIX, OTYETOB 0 BBIITOJIHEHHOH pabore.
CTEPI)KHEBBIX IToaroroBka k mabopaTopHoOii paboTe.

pPACUYETHBIX  MOAENEN
00opyaOBaHMS CK,
COOTBETCTBYIOIIUX
OCHOBHBIM DPaCYeTHBIM
CIIy4asiM.

5 PacueTHbIit Kontpons nocemienus 3ansatuil. ITposepka | 6
WHXEHEPHBbI  aHaJIN3 | OTYETOB o BBIITOJTHEHHOM pabore.
000py10BaHUS CK, [ [ToaroroBka k 1abopatopHoii pabore.
COOTBETCTBYIOIINAMN
OCHOBHBIM PACUETHBIM
CIIydasiM.

7. OBPA3OBATEJIBHBIE TEXHOJIOT'UU
WNurerpanbHas mMonenb oOpa3oBaTEIbHOTO Mpollecca MO AUCHUIUIUHE (GOPMUPYIOT TEXHO-
JIOTUUA METOJO0JIOTUUECKOTO YPOBHS: TEXHOJIOTHS MO3TANoro (popMupoBaHUsI YMCTBEHHBIX
JIEUCTBUM, TEXHOJIOTUS PA3BUBAIOIIETO OOYUYEHMS, DJIEMEHThl TEXHOJIOTMH pPa3BUTHUS
KPUTUYECKOTO MBIIUIEHUS, caMoylpasjienne. Ha 3aHSATUSIX MCHONB3YIOTCS METOIbI
aKTUBHOTO 00yueHus, kak «IIpobnemuas nekius». [lepen uzyuenuem mMoayss o0o3HavaeTcs
npoOjemMa, Ha pelIeHre KOTO-poil OyIeT HAllpaBJIeH BECh MOCIEAYIOMUM MaTeprual MOIYJIS.
[Ipy yTeHWM JTEKIIUU WCHOJIB3YIOTCS MYJIbTUMEIUNHBIC Ipe3eHTaluu. [Ipu BBIMOITHEHUH
MPAKTUYECKUX PpabOT HCIOJb3yeTcs MPHUEM HHTepakTUBHOro oOyueHus «Keiic- meTomy»:
CTYJIEHTaM BbLIAETCs 3aJaHue ISl TOJATOTOBKHU K BBIMOJIHEHUIO pabOThI; C IIPernoiaBaTeieM
o0cyxaaercs 1eb pabOThl U X0 €€ BBINOJHEHUS; 1e]Ib AHATU3UPYETCS C PA3HBIX TOUYEK
3pEHMS, BBIIBUTAIOTCS TUIOTE3bl, JENalOTCS BBIBOAbI, AHAIU3UPYIOTCS IOJIyYEHHbIE
pe3yIbTATHI.
Pexomenmyercss wucnonb3oBaHHME HMHGOPMAIMOHHBIX TEXHOJIOTMM TIpU  OpraHW3aIuu
KOMMYHUKAIIMH CO CTYAEHTAMHM JIJIs TIPeIOCTaBlIieHNs] MH(pOpPMAIINH, BblIaya PEKOMEHIaIui
Y KOHCYJIbTUPOBAHUS MO ONEPATUBHBIM BOIIpOCaM (3JIEKTPOHHAS MTOYTA).

8. OUEHOYHBIE CPEJCTBA JIJI IPOMEXYTOYHOWM ATTECTALIUU
Bompocks k 3auety 8 cemecTp:
1. TloHATHEe «aBTOMAaTU3UPOBAHHOE IPOEKTUPOBAHUEN.
2. Css3p aBTOMaTu3upoBaHHOro mpoektupoBaHus (AIl) ¢ obmereoperuueckumMu u
CHieIMAJIbHBIMU JUCITUTIIMHAMMU.
CucreMHBIH TTOJXO0 K MPOEKTUPOBAHUIO.
DTaIbl MPpoeKTUPOBaHUS. THUITOBBIE TPOEKTHBIE MTPOIICTY PHI.
ITporpaMmmMHbIe cpeicTBa HA ATANIaX MPOEKTUPOBAHMUSI.
CocraB u ctpykrypa All. Texuuueckue cpencrsa. APM npoekTupoBIIUKa.
Cocras nporpammHoro obecrneuenus (I1O); mpUHIUIBI TOKYMEHTOOOOpOTA.
MartemaTtnueckoe ooecnieuenue All.
Bubl morpenrHocTel; MorpentHocTh onepamnui, GyHKITHHA.
10 Mertonst pemienust CJIAY; Metonpl pellieHrst HEMMHEHHBIX YpaBHEHUN; METOIBI PEIICHUS
3a7a4 MpUOIDKeHUsT (QYHKIUMNA; METOAbl MHTErPUPOBAHUS (YHKIIMI; METOIbI pelIeHUs
3agaun Koy, MeTobl pelieHust 3a/1a4 ONTUMU3ALINH.
Bompocs! k ax3ameny 9 cemectp:
. MaremaTuueckoe MOAECIUPOBAHUE IPOLIECCOB, PACCMOTPEHUE BUIOB PACUYETHOIO
aHanu3a 3eMeHToB obopynoBanus CK.
2. Omnucanue OOBEKTOB pACUETOB, PACUYETHBIX CIIy4aeB, pPACUYETHBIX CXEM, THUIIOB
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BO3JEHCTBUM, UHTEPIPETALIMU TOJIYYEHHBIX PE3YJILTATOB.

3. H3ydeHHe OCHOBHBIX TUIIOBBIX OIEpAIMil MO CO3IAHUIO CTEPKHEBBIX U TBEPAOTEIbHBIX
pacyeTHBIX MoJeNel, a Takxke @0 pacyeraM sJeMeHToB obOopyrnoBanuss CK ¢
ncnonp3oBanueM 1K koHeUHO21EMEHTHOrO aHAIU3A.

4. Co3zpmanue TBEpPIOTEIbHBIX, CTEPKHEBBIX pacdyeTHbIX Mojeneil obopymoBanus CK,
COOTBETCTBYIOIIIMX OCHOBHBIM pPACYETHBIM Ciy4dasMm (TpaHcrmoptupoBka JIA, mogbeMm wu
ycranoBka Ha I1VY, crosiHue, myck, pexumsbl akciutyatannu snemMenTos CK).

5. PacuerHblif mHXeHepHbI aHanu3 obopynoBanus CK, cooTBeTcTByIOMIUNA OCHOBHBIM
PACUETHBIM CIIy4asiM.

9. YYEBHO- METOIMYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOT O IIPEJAMETA

a) IuTepatypa
1. Mypomues, . FO. Martematuueckoe obecrneuenne CAIIP : yuebnoe mocobue/ /. IO.
Mypomues, U. B. Tropun. — 2-e u3a. nepepad. u gon. — Cankt-IletepOypr : Jlans, 2022.
— 464 c. — ISBN 978-5-8114-1573-1. — Texct : snexkTpouHHslii / JlaHb : 3J€KTpOHHO-
oubmuoteunas cucrema. — URL: https:// e.Janbook.com/ book/211466 (maTa oOparieHus:
06.05.2024). — Pexxum gocTymna: 1y aBTOPHU3. MOJIb30BaTENIeH.
2. IlankpatoB, 0. M. CAIIP pexymmx HWHCTPYMEHTOB: ydeOHOe mocobme/ FO. M.
ITankpatoB. — Cankr- IlerepOypr : Jlaup, 2022. — 336 c. — ISBN 978-5-8114-1365-2. —
Tekcr : anextponHblii // JlaHb : 3meKTpoHHO- OubnMoTeunas cucrema. — URL: https:/
e.lanbook.com/ book/211145 (mata oOpamenus: 06.05.2024). — Pexum gocrymna: s
aABTOPH3. TIOJIb30BATEIICH.
3. Kommbiorepnas rpaguka B8 CAIIP / A. B. Ilpuemsiie, B. H. Kpyrtos, B. A. Tpesutb, O.
A. KopmakoBa. — 3-e u3z., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 196 c. — ISBN
978-5-507-44106-8. — TekcT : 2nmeKTpoHHBIN // JIaHb : 2IEKTPOHHO- OMOIMOTEYHAS CUCTEMA.
— URL: https:// e.lanbook.com/ book/235676 (mata oOGpamenus: 06.05.2024). — Pexum
JIOCTYIIA: JUTsl aBTOPU3. TTOTb30BaTENCH.

6) nporpammMHoe obecrnieueHue 1 HTepHeT-pecypchl

Ne HaumeHnoBanue Onucanue
1 |7-Zip becrutatHoe pacnpoctpanenne no nuuensun GNU LGPL
http://www.7-zip.org/license.txt.
2 | Mozilla Firefox becnimatHoe pacnpoctpanenue Mo nauieHsuu MPL 2.0
https://www.mozilla.org/en-US/MPL/
3 | http:// DneKTpoHHO- 6ubmmoTeunas cucrema IPRbooks - HayuHo-
www.iprbookshop.ru/ 00pa3oBaTeNbHBIN PECYpC I pelIeHus 3aa4 00yUeHHUs B

Poccum wu 3a pyOexxoMm. VYHukaigpHas Iuiatdhopma
OBCIPRbooks o0benuHseT HOBelIMe UHPOPMAITMOHHBIE
TEXHOJIOTMM W Y4YeOHYIO JIMIIEH3WOHHYIO JIUTEPATYpYy.
Koutenr OBC IPRbooks oTBeuaer TpeOoBaHUSIM
cTaHIapToB BhIcIIeH KO, CI1O, MOMOTHUTENBHOTO U
nuctaHimonHoro oopasobanusa. DbC IPRbooks B momHOM
00beMe COOTBETCTBYET TpPEOOBAHUSAM 3aKOHOJATEILCTBA
P® B chepe obpazoBanus

4 | http:// DOnexkTpoHHas OubnuoTeyHass cucrema «lM3maTenbcTBa
www.e.lanbook.com Jlanp», TemMaTHMYecKuMe TMAaKeThl: MaTeMaTuka, (Qu3uka,
WHXCHEPHO-TEXHUYECKNE HAYKH, XUMUS

5 | http://elibrary.ru Hayunas snextpoHHast OMbIMoTeKa )XypHaAJIOB

B) npodeccrnoHaabHble 0a3bl JAHHBIX U NH(OPMALIMOHHBIE CIIPABOYHBIE CHCTEMbI

Ne HaunmenoBanune Ormnucanne

1 [ http://ecoruspace.me/ Ecoruspace.me. Wudopmanmonnsiii MHrepner- cait




MOCBSIIEH CYIIECTBYIOIIEH M IUIAHUPYEMOM paKeTHO-
KOCMHYECKOHN TEXHUKE

2 | www.makeyev.ru AO «l'ocymapcTBeHHBIN paKETHBIA LEHTP MM. aKaJIeMHKa
B.I1. MaxkeeBa»
3 | www.vniiem.ru AO «Hayuno- MIPOU3BOJICTBEHHAS KOpIopanus

«KocMuueckre cuCTeMbl MOHUTOPHHTA, HH(POPMAIIMOHHO-
YIPABISIOMIAE U IIEKTPOMEXaHUUECKHE CHUCTEMBI MMEHU
A.T. Uocudbsua»

10. MATEPUAJ/IBHO- TEXHUWYECKOE OBECIIEYEHUE YYEBHOI'O
MNPEAMETA
WNnTerpanbHas MoAenb 00pa30BaTEIbHOIO Mpoliecca MO JUCHUIIIMHE GOPMHUPYIOT TEXHO-
JIOTUUA METOJO0JIOTUYECKOTO YPOBHS: TEXHOJIOTHS MO3TANoro (popMuUpoOBaHUSI YMCTBEHHBIX
JIECTBUI, TEXHOJIOTUSI PA3BUBAIOLIETO OOYYEHHUs, O3JIEMEHTbl TEXHOJIOTMU pPa3BUTHUS
KPUTHUYECKOTrO MBILUIEHUS, caMoynpaBieHue. Ha 3aHATHUAX MCHOJIB3YIOTCS METOJbI
aKTUBHOTro 00y4eHus, kak «IIpobnemuas nekuus». Ilepen nzyuenuem moaymist o6o3Havaercs
npo6sieMa, Ha peleHrue KOTO-poil OyJeT HalpaBiieH BECh MOCIEAYIOMIMI MaTepral MOIYJIs.
[Tpy yTeHMM JIEKUMU MCHOJIB3YIOTCS MYJbTUMEAUNHBbIE MMpe3eHTauuu. [Ipu BbIMOIHEHUN
MPAKTUYECKUX PpabOT HCIOJb3yeTcsd MPHEM HHTepakTUBHOro oOyueHus «Keiic- meTomy:
CTYJIEHTaM BbLIAeTCs 3aJaHue JUISl OJATOTOBKYU K BBIMOJIHEHUIO pabOThI; C IIpernoiaBaTeieM
obcyxaaercs 1eJb pabOThl U X0/ €€ BBIINOJI- HEHUS; LeIb aHAJIU3UPYETCS C Pa3sHbIX TOYEK
3pEHHUs, BBIIBUIAIOTCA THUIIOTE3bl, JENAIOTCS BbIBOJbI, AHAIU3UPYIOTCS IOJIyYEHHBIE
pe3yJIbTaThI.
Pexomennyercs ucnonb3oBaHue HMHGOPMALMOHHBIX TEXHOJOTHMH MPH  OpPraHU3aLNH
KOMMYHHUKAIIMHM CO CTYAEHTaMU JJIs IPeJOoCTaBleHusl HHPOPMALIUY, Bbl1a4a peKOMEH AN
1 KOHCYJIbTUPOBAHUS 10 ONIEPATUBHBIM BOIIpOCaM (3JIEKTPOHHAS I10UTA).



