MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3oBare/ibHON NPOrpaMMbl: YpaBjeHUue MPOEKTAMH B TeNJIO3HEPreTUKe
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
ABTOMATU3ALIUA UH) KEHEPHBIX PACUHETOB

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTe/bHBIX OTHOIIEHUIi

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.10.06.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 2;

Yacos (Bcero) no yueoHomy
IJIAHY:

72 gyaca

Jexknun

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

HpaKTuquKne 3aHATHA

1 cemectp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

1 cemectp - 39,7 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAs:
Pemenne 3agau

IIpome:kyTouHast aTTecTALUS:

3auyer

1 cemectp - 0,3 yaca;
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Lenp ocBoeHHs] JUCHUILUIMHBI. COCTOMT B  HM3YUYEHHUM CHOCOOOB  MOJEIHPOBAHUS
TEIUIOPHEPTETHYECKUX ¢ TEXHOJOTMYECKHX TIPOIECCOB HA OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO
IPOrpaMMUPOBAHUSA Ui ABTOMATHU3allMM WHXKEHEPHBIX pPacyeToB C HCIOJb30BAaHHUEM CBOOOHO
pacmpocTpaHseMOro NporpaMMHOTo 00eceueHHs.

3agauyu AUCHMILINHBI

- lI-1. monyunTh MHMOPMAIHIO O TPUHIMIIAX 00BEKTHO-OPHEHTUPOBAHHOTO MTPOTPAMMHPOBAHUS
Ha OCHOBE s13bIka Python. BeIpaboTaTh HaBBIKM CTPYKTYPHUPOBAHUS UCXOIHBIX JAHHBIX /Il KOHKPETHBIX

KJINMAaTHYECKUX YCIIOBMIA;

- ]_['2 HAYUYUTCA NIPEACTABIIATE BUAC DK3EMILIIAPOB 00BEKTOB HCIIOJIB3YIOIIUX aBTOMAaTHUYCCKYIO
MMOACTAHOBKY NaHHBIX B O6’b€KTHO-OpI/IeHTI/IpOBaHHbe/’I PACUCT TCIIOBLIX MOTCPh YCPC3 OrpaKaAaro1nc

KOHCTPYKIUU;

- [1-3. mo3HakOMHTCS C MPUHLIUIIAMU TPEACTABICHUS CII0KHONW T€OMETPHUECKON (hOPMBI 3/1aHMUS,

KOHCTPYKIIUH, COOPY>KEHHUS B BUJIE CTPYKTYPHUPOBAHHOTO KOJIa;

- [1-4. moHsTH, KaKk BEIPAOATHIBAIOTCS TEXHUKO-IPKOHOMHUYECKUE KPUTEPUH U COOp JaHHBIX JUIS
pacdera, 3aJaHHBIX KPUTEPUEB; HAYUYUTHCS AHAJIM3UPOBATH U UCCIEA0BATh BIUSHUE UCXOIHBIX JaHHBIX
Ha TEXHUKO-3KOHOMUYECKHE KPUTEPHH; HAYUUTCS TpaQUUECKH MPECTABIATh PE3yabTaThI.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi:

KOI{ U HAMMCHOBAHHUEC
KOMIICTCHINH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-1 Cnocoben
(bopMynupoBaTh LEIH U
3a/1a4M UCCIeI0BaHus,
BBISIBJISATH IPUOPUTETHI
pelieHus 3a/1a4, BIOUpaTh
KPUTEPUU OLIEHKH

N-20mk-1 Onpenenser

IMOCJICAOBATCIbHOCTD PCIICHUA

3aga4

3HATK:
- 3-1. OCHOBHBIE ITOAXOIBI IS
MPEACTABICHUS MHKEHEPHOTO pacyeTa B
BHJIE TIPOTPAMMHOT0 KOJIa; KaK
CTPYKTYpUPOBATh UCXOHBIC JAHHBIE, KaK
MIPOUCXOAUT OOpAIICHHUE K TAHHBIM;

- 3-4. xaKk o0eceUnTh
CTPYKTYPUPOBAHHBIX cOOp
PE3YIBTUPYIONIUX JTAHHBIX C TPYII
00BEKTOB C LIETIBIO pacueTa pa3IndHbIX
TEXHHKO-?KOHOMHYECKHH MOKa3aTeIeH. .

YMETh!
- V-1. npousBoauth 0000IICHIE
MCXOJIHBIX JIaHHBIX C TTOCTPOEHUEM
CTPYKTYpHI aJITOPUTMa B BHJIE OOBEKTA;

- V-4, npou3BoAUTE OOpalieHue K
GyHKIUSAM 00BEKTOM MPOrPaMMHOTO KO/1a
JUIS IOJTyYEHHUs PEe3yJIbTaTOB pacyera
TEXHUKO-3KOHOMHYECKUX MOKa3aTenel;
aHAJIM3UPOBATh U MPEICTABIISATH
pe3ynbTaThl B rpadUyecKoM BHJIE.

OIIK-2 Cnocoben
NPUMEHSTh COBPEMEHHBIC
METOABI NCCIICAOBaAHMS,
OLICHUBATh U TPEACTABIISITh
pe3yJIbTaThl BBIOJIHEHHON
paboTHI

N-2onk-2 [IpoBoauT aHamms
MOJTy4YEHHBIX Pe3yIbTaTOB

3HATh:

- 3-2. OCHOBHBIE NIPYHIIMIIBI
B3aUMOJICHCTBHS OOBEKTOB APYT C JPYTOM;
MIPUHIIMII [Iepelayy TapaMeTpPoB 10
aApXUTEKTYpE pacyera;

- 3-3. KaK MPOU3BOJIUTCS pa3rpaHUYEHUE
KOHCTPYKIMH 30aHMs, KaK
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

TEIUIOIHEPIreTHYCCKONU CHCTEMBI, Ha
COCTABJIAIONIUE FCOMETPUICCKUE POPMBI U
30HBI OIPAXKIAIOIIMX KOHCTPYKIIHMMA, 1715
HpeCTaBHCHI/IH B BUJC
napaMeTPU3NPOBAHHBIX IK3EMILIIPOB
00BEKTA.

YMETh:

- V-2. co3aaBath 3K3eMILISIPbl 0ObEKTOB C
CTPYKTYPHUPOBAHHBIM 3aJaHUCM
YHUKAJIbHBIX CBOMCTB U IAPaMETPOB,
OITKMCBhIBAIOIINX TaKHEC CBOMCTBA KaK THII
OTpaXAArOIIUX KOHCTPYKLIUM, OPUEHTHUP
II0 CTOPOHAM CBeTa U T.I1.;

- ¥-3. co3aaBarh 3K3eMILISIPbl 00bEKTOB,
OIMUCBIBAIOIHNX PA3JIMYHBIC YaCTU U 30HbI
OTpaXJAArOIIUX KOHCTPYKLIMM 31aHMS,
COOPYKEHHIA.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JluctyiuiiHa OTHOCHUTCS K OCHOBHOW TPO(ECCHOHANBHOW 00pa3oBaTeNbHON IMpPOrpaMMe
VYmpasnenue mpoekramu B TemodHepretuke (manee — OINOIN), nampaienust moarorosku 13.04.01
TenosHepreTrka U TEIUVIOTEXHUKA, YPOBEHb 00pa30BaHus: BbICIIee 00Opa3oBaHKE - MarucTparypa.

baszupyertcs Ha ypoBHe BbICIIero 00pa3oBaHus (6akaiaBpuaT, CIICIIUATHUTET).

PGSYJ'II)TaTI)I 06y116HI/I${, MMOJIYYCHHBIC TPU OCBOCHUHW JHUCHUIIIINHBI, HGO6XOI[I/IMI)I IIPpH BBIIIOJTHCHUHN

BBIITYCKHOM KBalIU(PUKALMOHHOM pabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO1as TpyI0eMKOCTh JUCHUILTMHBI COCTABIISET 2 3a4€THBIX eMHHUIIBL, 72 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
R KIIP | I'K | UKKII | TK p /KOHTPOTS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Paznen 1. O6bekTHO- 17.7 1 - - 8 - - - - - 9.7 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
OpPUEHTHPOBAHHOE [ToBTOpEeHue MaTepuaa no paszaety
IIPOrpaMMHPOBAHUE. "OOBEKTHO-OPUEHTUPOBAHHOE
Cuctematusanus nporpaMMmupoBanue. CucreMaTH3alys JaHHBIX.
JTAHHBIX. DyHKIIMOHATBHOE Tpe/IcTaBiIeHue"
DYHKIIMOHAIBHOE Ilodzomogka pacuemnvix 3adanuii: 3aranue
MPE/ICTABICHHUE. OpPHEHTHPOBAHO HA MOJYYEHHE M3 HCTOUHUKOB
11 T-1. [lonsatue 17.7 - - 8 - - - - - 9.7 - Y BBOJ UCXOJHBIX JAHHBIX I KIMMATHYECKUX
aBTOMATH3AINU YCIIOBHI U TapaMeTpOB MaTepuasioB. CTyIEeHTHI
HH)KEHEPHBIX PACUETOB. HE00XOIUMO TOBTOPUTH TEOPETUICCKHUI
OOBbEeKTHO- MaTepHal, pa3o0paTh MPUMEPHI PEIICHUSI
OpPHUEHTHPOBAHHOE aHAJIOTHYHBIX 3a1a4. [IpoBecTy pacueTsl Mo
POrpaMMHpPOBAHUE. BapUaHTy 3a/IaHUs U CENATh BBIBOJIBI
OcHOBBI H3yuenue mamepuanog iumepamypnolx
NpOrpaMMHUPOBAHUS HA UCOYHUKOB:
s3bike Python. [3], ctp. 76, 225-227, 229-230, 394
2 Paznen 2. Pacuer 18 - - 8 - - - - - 10 - Ilo020mogKa K meKyuiemy KOHmMpoio:
TEIJIOBBIX MOTEPh Yepes [ToBTOpenue marepuana no pasaeny "Pacuer
OrpakaaroIine TEIJIOBBIX MOTEPh YePE3 OTPaKJAIOLIHE
KOHCTPYKIIHH. KOHCTpYyKIMH. [IpescTaBieHue pacuera B BUjie
IIpencraBnenue KJ1accoB"
pacuera B BUje Iloozomoeka pacuemuulx 3a0anuii: 3a1aHue
KJIaCCOB. OpPHEHTHPOBAHO Ha IOJy4YE€HHE M3 HCTOUHUKOB
2.1 T-2. IlpencraBnenue 18 - - 8 - - - - - 10 - U BBOJ| MCXOJHBIX JaHHBIX Ul HapaMeTPOB

WH)XEHEPHBIX PacueTOB
B BUJIe QYHKIUH.
Pabora ¢ ximaccamu u
CO3JIaHue

BCEX MaTEepPHAJIOB 3aJJaHUs U IPOU3BEJCHUS
pacudera TeIIOBBIX IIOTEPh OAHOM
orpakaaronie KOHCTPyKIu. CTyIeHTHI
HE00XOIMMO OBTOPUTH TEOPETUIECKUI
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MHTEPAKTHUBHBIX
JIOKYMEHTalUMH.
Co3nmanue
IpeacTaBUTENEH
KJIaCCOB CO CBOMCTBaMH
MaTepHasosB.

Marepuall, pa3odpars IpUMepHI PEIICHHs
aHAJIOTUYHBIX 3a1a4. [IpoBecTu pacueTs! o
BapUaHTYy 3a/IaHUS U CAENATh BBIBOJIBI
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], cTp. 4-12
[3], ctp. 238, 248-249

3 Paznen 3. 3aganne 18 10 Ilodzomoeka K meKyuiemy KOHmMPOJIi0:
TEOMETPHUH 3/IaHUS. [ToBTOpenne maTepuana mo paszaeny "3amaHue
CTpyKTypHpOBaHUE reomeTpun 3qaHuA. CTPyKTYpHpOBaHHUE Kilacca
KJIacca AJIs pacueTa JUIA pacdeTa TEIUIOBBIX NMOTePh Yepe3 Bce

TEIUJIOBBIX MOTEPh Yepe3 orpaxkJaroouiue KOHCTpyKiuu. Pacuer
BCE OrpakJaroIue KPHUTEPUEB OLICHKH, rpaduuecKkoe
KOHCTpyKUMHU. Pacuer npenacrasieHue"
KPUTEPHEB OIICHKH, Ilodzomogka pacuemnuvix 3adanuii: 3aranue
rpaduueckoe OpPHEHTHPOBAHO HA PACYET TEIIOBBIX MOTEPh
MIpeCTaBJICHHUE. gepe3 OrpakIaroIine KOHCTPYKIINY 34aHUS 3a
3.1 T-3. Co3manue u 18 10 CYeT TeTIonepenad ¥ HHPUIbTPALHIH.
HCIIONIE30BaHUE CryneHTHl HeOOXOANMO MTOBTOPUTH
KJIaCCOB, TEOPETHYECCKHUI MaTepHa, pa3o0dpaTs MPUMEpPEI
PacCUNTHIBAFOIIIX peIIeHNs aHAIOTHYHEBIX 3a1a4. [IpoBectn
TEIUTOBBIE TIOTEPH Yepe3 pacueTsl 10 BapHaHTY 3aJaHUs U CIIENaTh
OTpakAaIoIITHe BBIBOJIBI
KOHCTPYKIIUH 33 CUET H3yuenue mamepuanog 1umepamypHsix
TEIJIONPOBOJIHOCTH U UCHIOUHUKOB:
nH}uUIbTpaMy. [1], crp. 23-35
[2], ctp. 24-31
[3], ctp. 51-53, 290-292
4 Paznen 4. Texauko- 18 10 Ilodzomoeka K meKyuiemy KOHmMPOJIio:
SKOHOMHMYECKUHN pacyeT [ToBTOpeHune Marepuana no pasgeny "TexXHUKO-
3[IAHUS, COOPYKCHHS, SKOHOMHYECKUH pacyeT 3[JaHus, COOPYKCHHUS,
KOHCTPYKIIMH. KOHCTPYKLIMU. MaTteMaTndeckuil skciepuMeHT"
MatemaTHueckuit Ilod2omogxa pacuemnvix 3a0anuii: 3aiaHue
9KCIIEPUMEHT. OpPHEHTHPOBAHO Ha PACUYET TEXHUKO-
4.1 T-4. PacueT TeXHUKO- 18 10 JKOHOMHUYECKHUX ITOKA3aTeel; NCClIeIOBaHNE
IKOHOMHYECKHX BJIMSIHHS [IAPAMETPOB Ha TEXHUKO-
[I0Ka3aTese. SKOHOMHYECKHE MTOKA3aTeIH U TPapuIecKoro
MaremaTnueckuii MpeaCTaBIeHUs pe3ynbTaToB. CTYAEHTHI
IKCIIEPUMEHT. HEOOXO0/IMMO TIOBTOPUTH TEOPETUUECKHIA
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Marepuall, pa3odpars IpUMepHI PEIICHHs
aHAJIOTUYHBIX 3a1a4. [IpoBecTu pacueTs! o
BapUaHTYy 3a/IaHUS U CAENATh BBIBOJIBI
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[2], cTp. 33-41
[3], c1p. 139, 149
3ager 0.3 - - - 0.3 -
Bcero 3a cemecTp 72.0 - - 32 0.3 39.7
Hroro 3a cemecTp 72.0 - - 32 - - 0.3 39.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBuIyanbHbIe KOHCYIBTAIIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpymmoBsie KOHCYIbTAIMU IO pa3ienaM
mucuuiuiniel; CP — camocrostensHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii KoHTposb; [TA — npomexxyrouHas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Pasoen 1. Obvexmuo-opuenmupoganuoe npoecpammuposarue. Cucmemamuzayusi OAHHbIX.
DYHKUUOHAIbLHOE NPe)CmABIeHUe.

1.1. T-1. ITonsiTve aBTOMAaTU3aLIMM UHKEHEPHBIX pacyeToB. OObEKTHO-OPUEHTUPOBAHHOE
nporpaMMupoBanue. OCHOBBI ITpOrpaMMHUpPOBaHUs Ha si3bike Python.

C-1. IlonaTue aBTOMAaTH3AIMM MHXCHEPHBIX pacueToB. 3aJaud U LEIH aBTOMATU3MPOBAHHBIX
pacueroB. IlocraHOBKa 3ajauu aBTOMATHU3UPOBAaHHOI'O pacyeTa TEIUIOBBIX IOTEPh 3JaHMUH
coopyxenuil. OueHounoe Moaenuposanue. OOBEKTHO- OPHEHTHPOBAHHOE IPOrPaMMUPOBAHUE.
Co3naHue NEepeMEHHbIX U ypaBHEHMH, BBIBOJ pe3yinbTaToB pacueTta. Co3laHue MNpOCTeHIINX
¢ynkuuii. Pabora ¢ Gubnmorexkamu ¢pynkuuii. Onucanue npocreimeii soruku. Pabora ¢ nukiamu.
Tumnsl npencTaBieHUs IEPEMEHHBIX U TAPAMETPOB..

2. Pazoen 2. Pacuem mennogeix nomeps uepes ozpadcoaroujue koncmpykyuu. [lpedcmasnenue
pacuema 8 8ude Kiaccos.

2.1. T-2. [IpencraBieHre HHKEHEPHBIX PacyeToB B BUJE GyHKIMI. Pabora ¢ kiaccamu u
CO3/1aHM€ UHTEPAKTUBHBIX IOKyMeHTaluid. Co3gaHue MmpeIcTaBUTeNel KIIacCOB CO CBOMCTBAMHU
MaTepHaloB.

C-2. IlpencraBieHne HHXKEHEPHBIX pacueToB B Buae ¢GyHkuui. IlpeacraBnenue ¢opmyi:
TEIUIOBOM WHEPIIMOHHOCTH, PACUETHOW TEMIIepaTypbl HApYXHOTO BO3AyXa, COMPOTUBIICHHE
Terionepenaun B BuAe (yHkuuu mnporpammHoro koaa. CozmaHue KIIacCcoB, KOHCTPYKTOPOB
KJIACCOB W mpencTaBuTenei kiaaccoB. Co3maHne WHTEPAKTUBHOW JTOKYMEHTALMW OMHCHIBAIOIIEH
CTPYKTYpy Kjacca W Ha3Ha4eHHE MeToAoB. PaboTa ¢ JOKyMEHTAalMii M METOJaMH KJIaCCOB
CTaHAapTHBIX OuOIMoTeK. CTPYKTypUPOBAaHWE HCXOJHBIX JAHHBIX, OIMCHIBAIOIIMNX CBOHCTBA
MaTepHaIOB OTPAXKIAIONIUX KOHCTPYKIIUH. .

3. Pazoen 3. 3aoanue ceomempuu 30anus. Cmpykmypuposanue Kiaccd 0Jis pacyema menioeblx
nomeps yepes gce ozpagicoaowue koncmpykuuu. Pacuem kpumepues oyenxu, 2padhuyeckoe
npeocmasienue.

3.1. T-3. Co3naHue 1 UCIIOJIB30BaHUE KIIACCOB, PACCYUTHIBAIOIINX TEIIJIOBBIE IIOTEPH YEPE3
OrpakJarolre KOHCTPYKIIMH 3a CYET TEIIONPOBOJHOCTH M MH(PUIBTPALIMH.

C-3. Co3naHue Ki1accoB, pacCUMTHIBAIOIIUX TEIUIOBBIE NOTEPU 3a CYET TEIUIONPOBOAHOCTH U
MHQUIBTpAUU Yepe3 OOKOBbIE OTPAKICHUS U MEPEKPBITUS C YIETOM CBOJOB IIPABUII, IPUHSTHIX B
Poccuiickoii penepanmu. Pacuer miomaneit, o0pasyembx OTCEYEHHEM IO YPOBHSAM HHKE, KOTOPBIX
He Oyzaer ocyuecTBisiercs MHQUIbTpauus. OyHKIUM PEKYpCUBHOIO pacueTa IUIOIIAJHBIX 30H
nona. CozgaHue  O0OBEKTHO-OPHMEHTHUPOBAaHHOTO  pacueta. [lapameTpusanuss  reomeTpuu
OTPaXAAFONIUX KOHCTPYKIIHIA. .

4. Paszoen 4. Texnuko-3KkoHoMuydeckuli pacyem 30aHusl, COOpYHcetusl, KOHCMPYKYUU.
Mamemamuyeckuil 3xcnepumenm.

4.1. T-4. PacueT TEXHMKO-3KOHOMHUYECKHUX MOKa3aTeneil. Maremarnueckuil 3KCIiepuMEHT.

C-4. PacueT TeXHUKO-?KOHOMHUYECKHX IOKa3aresnei. BeiBoa u 060011eHre pe3yabTaToB paboThl
Ha OCHOBE MAacCUBOB U cioBapei. [IpoBeneHrne MaTeMaTnyecKkoro MCCiIe0BaHUS U SKCIIEPUMEHTA.
[TocTpoenune rpaguvecKux 3aBUCUMOCTEH U aHATTU3 PE3YIhTATOB..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. KM-4. PacueT TeXHHKO-9KOHOMHUYECKHX KpuTepues. I padudeckoe npeacraBieHne
pE3yJIBTAaTOB U aHAJIN3.;



2. KM-2. [IpencraBieHue B CTpYKTYPUPOBAaHHOM BUJIE SK3EMIUISIPOB KJIacCOB I pacueTa
apaMeTpoOB BCEX MAaTEpUAJIOB 3a/1aHuUs U JUIA pacyeTa TEIUIOBBIX MOTEPh OJHOM U3
OrpakJal0IINX KOHCTPYKIUU 3aHMsL.;

3. KM-1. Pa3paboTka CTpyKTypbl HCXOAHBIX JAHHBIX JJISI KOHKPETHBIX KIIMMAaTHYECKUX
ycnoBuid. Co3nanue 00bEKTOB XpaHAIUX 0y3y TaHHBIX C TapaMeTpaMH U CBOHCTBAMHU
MaTepHaJIoB;

4. KM-3. IlpeacraBieHue cI0XKHON reOMeTpUIecKoi (OpMBI 3AaHUS, KOHCTPYKIIHH,
COOPY’KEHHS B BUJIE CTPYKTYPHUPOBAHHOT'O KOJIA..

3.4. Tembl 1a060paTOPHBIX padoT
HE TPEyCMOTPEHO
3.5 KoncyabTanum

I'pynnoevie koncyromayuu no paszoeaam oucyuniunsl (1°K)

1. OGcyxnenue marepuasioB Mo keicam pazaena "Pazgen 1. OOBbEKTHO-OPUEHTHPOBAHHOE
nporpammupoBanue. CucreMarusanus JaHHbIX. OYHKIIMOHAIBHOE MpeCTaBleHue."

2. OOcyxaeHue MaTepuaioB o kericaMm pasnena "Pazmen 2. Pacyer TemnoBsIxX moTeph uepes
orpaxjaarornire KoHCTpykuuu. [IpencraBnenue pacuera B BUI€ KJ1accos."

3. OOcyxnenue maTepuaioB mo keiicam pasnena "Pasnmen 3. 3amanue reoMeTpud 37aHHUS.
CtpykTypupoBaHUE€ Kjlacca MJisi pacueTa TEIUIOBBIX IOTEPh Yepe3 BCE OrPaKIarolue
KOHCTpYKLHUHU. PacueT kpuTepues olleHKH, rpaduueckoe npeacraBieHue."

4. OOcyxneHue maTepuayioB 1o Keiicam pasnena "Pazmen 4. TexHHKO-3KOHOMHUYECKHI
pacuer 37aHus, COOPY>KEHHUs, KOHCTPYKIMU. MaTeMaTHuecKuii SKCriepuMeHT. "

3.6 TemaTnka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTeHIIU

Howmep paznena
JTVCIUIUTUHBEI (B

O1neHO4HOE CPEICTBO
(TN ¥ HAUMEHOBAaHUE)

3amiaHupOBaHHbIE PE3YAbTaThl 00YUYEHUS MO TUCIUILINHE Konbr
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB COOT]::;CIT ;3 e
11234

3HaTh:

3-4. xak o0ecneunuTh CTPYKTYPUPOBAHHBIX COOP pe3yIbTUPYIOIIUX JaHHBIX C Pewenne

rpynn 0ObEKTOB C IEJIbI0 pacueTa pa3InyHbIX TEXHUKO-2KOHOMUYECKHM N-20rk-1 + | 3amay/MHIuBUAYyasHOE

IOKa3aTelieH. 3agaHue Nod

3-1. oOCHOBHBIE MTOAXOBI JUIsl IPEICTABIICHUS MHKEHEPHOTO pacueTa B BUJIC Pemenue

MIPOrPaMMHOTO KOJ1a; KaK CTPYKTYPHPOBATh UCXOAHbIE TaHHBIE, Kak npoucxoauT | U/-2omnk-1 + 3anay/MaauBuyansHoe

oOparlieHue K JaHHBIM 3ajanne Nol

3-3. KaK IpOU3BOAUTCS pa3rpaHUYCHUE KOHCTPYKIUHI 3JaHus, KaK Pewenune

TEIIOPHEPTETUIECKON CUCTEMBI, Ha COCTaBIISIONINE TeOMEeTpUIecKre GopMBbI U VIT-20mc.2 + 3anay/MaauBuyansHOe

30HBI OTPAXKAIOIIMX KOHCTPYKIUH, JJI IPECTABICHUS B BUJIE ' 3aganue Ne3

rapaMeTPU3UPOBAHHBIX IK3EMILISIPOB O0BEKTA

3-2. OCHOBHBIE MPUHIHUITBI B3aUMOJIEHCTBUS OOBEKTOB JIPYT C APYTOM; IPUHIIUIL Pewenune

nepegayu mapamMeTpoB MO0 apXUTEKTYpeE pacuera N-20mk-2 + 3agau/MHauBuayatsHoe
3ajanue No2

Ymern:

V-4. npouzBoauth oOparnieHue K GyHKIHAM 00bEKTOM MPOTPAMMHOTO KOJIa JJIs Pemenue

MOJIyYEHUS PE3YJIbTATOB pacyeTa TEXHUKO-3KOHOMHUYECKHUX MMOKa3aTeNei; NJ-20nk-1 + | 3amau/MHAuBHIyaTbHOE

aAHAIM3UPOBATH U MIPEJICTABIISATh PE3YIbTaThl B rpa)UueCKOM BUJIE 3aanne No4

VY-1. npou3BoauTh 0600IIEHNE UCXOAHBIX JaHHBIX C MOCTPOCHUEM CTPYKTYPhI Pewenune

aNropuT™Ma B BUJE OOBEKTa N-20mk-1 + 3agau/MHauBuayatsHoe
3aganue Nol

V-3. co3maBarh 3K3eMIUIAPEI 00HEKTOB, OMMCHIBAIOIINX PA3IMYHBIC YACTH U 30HBI Pemenne

OTPaXKJAIOIIUX KOHCTPYKIIMH 3/1aHUS, COOPYKEHUI N1-20mk-2 + 3anay/MHauBuIyansHoe
3aganue Ne3

VY-2. co3naBarh dK3eMILISIPbl 00BEKTOB C CTPYKTYPHUPOBAHHBIM 33/JAHUEM WIT-20m12 + Pewenne

YHUKQJIBHBIX CBOWCTB M MapaMeTPOB, ONMMMCHIBAIOIINX TAKME CBOMCTBA KaK THII i 3agau/HIuBuyanpHOE
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| Oorpaxaarommnx KOHCTPYKHHﬁ, OPHUECHTHUD 110 CTOPOHAM CBE€TA U T.II.

‘ 3aganue Ne2
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMIINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®dopma peanmszanuu: KommnbsrorepHoe 3aganue
1. UnnuBuayansHoe 3aganue Nel (Pemenue 3amay)
2. UamuBuayansHoe 3ananue Ne2 (Pemenue 3amayq)
3. UnnuBunyansHoe 3aganue No3 (Pemenue 3a1ay)
4. UnauBuayansHoe 3ananue Ned (Pemenue 3amayq)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyToUYHAs aTTeCTALUS MO JUCIUIINHE

3auem (Cemecmp Nel)
O1iieHka BBICTaBJIsIETCS corjlacHO cucteme pacyeta BAPC Ha oCHOBE ceMeCTpOBOM COCTaBIISAIONICH
1 3a9CTHOM COCTaBJISIONICH

B numnnoM BeICTaBIsETCS OICHKA 3a 1 CEMCCTD.

Ipumeuanue: ONieHOYHBIC MAaTEPUATHI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. bopucos, b. I'. OtonuiennHe NpOMBINIIEHHBIX peanpusaTHil: TekcT nexuuit no
Kypcy"DHepreTudyeckue cucreMsl odecnieuenus xusHenestensHoctu" / b. I'. bopucos, K. b.
Bopucos ; Pex. B. H. Ilanmymikus ; Mock. suepr. ua-1 (MOU TVY). — M. : U3a-Bo MDU, 1997. — 68
c. — ISBN 5-7046-0286-X : 4.00.

http://elib.mpei.ru/elib/view.php?id=89;

2. Hlenrunckuid, A. 5. CucTeMbl OTOIUIEHUS JKUIIBIX, OOIIECTBEHHBIX M TPOM3BOICTBEHHBIX 3JJaHUN
: yaueOHOe TTocoOue 1o KypcaM "IDHEepreTHIecKrue CUCTEMbI 00eCIIeUeHUs KUZHENeITeIIbHOCTH ",
"Oromenne, BEHTUIALUSA U KOHIUIMOHUPOBAHKUE BO3yXa" 10 HampasieHuo "Temnosnepreruka”
/ A. S. Wenrunckuit, Ham,. uccnen. yu-t "MOUN". — M. : U3znarensckuit nom MOU, 2012. — 116 c. —
ISBN 978-5-383-00684-9.

http://elib.mpei.ru/elib/view.php?id=4060;

3. buznu JI., Jlxxonce b. K.- "Python. Kaura peuenrtos", U3natensctBo: "JIMK Ilpecc", Mocksa,
2019 - (646 c.)

https://e.lanbook.com/book/131723.

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpamm;

2. Windows / Oniepamrionsast cucrema cemeiictsa Linux;

3. Buneokondepenmun (Maitna, Coepmxkas, BK u np);

4. Python.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. DuekTponHas oudmoreka MOU (b MOM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomenieHust Homep aynuropun, OcHamnenue
HaAaNMMCHOBaHHUE
VYyeOHbIC ayIUTOPUU IJIS K-526, KomnbroTepHbIit CTOJ1, CTYJI, KOMIIBIOTEPHAs CETh C
MPOBEAEHUS kiacc UBI] BBIXOZOM B HTEpHET,
MPaKTUYECKUX 3aHATHUH, MYJIbTUMEAUNHBIN IPOEKTOP, JOCKA
KP u KII MapKepHasi, KOMIIbIOTED I1EPCOHAIbHBIN,

KOHJTUITHOHED

VY4eOHble ayAUTOpUU IS
IPOBEICHUS
IIPOMEKYTOUHON
aTTecTaluu

K-526, KomnbroTepHblii
kiacc UBIL]

CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C
BbIX0I0M B MHTEpHET,
MYJIbTUMEAUMHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOMIIBIOTEP IEPCOHANbHBIN,
KOHJIUIIHOHED

Ilomenienus st
CaMOCTOSITENILHOIN paOOThI

HTB-303, JlekunoHnHas
ayIUTOPUS

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJI
IIMCbMEHHBIN, BEIIAJIKA IS OEXKIbI,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTEP IEPCOHAIBHBIN,
IIPUHTEP, KOHJUIMOHED

ITomemmenust misa
KOHCYJIbTUPOBAHUS

B-208, ITomemenue
yueOHo-
BCIIOMOTATEILHOTO
nepconana kad. "[ITC"

Kpeciio pabouee, CTOJI IPEeroaaBaTers,
CTyJ, Kad 1Ist TOKYyMEHTOB, IKad ams
OJICK/IBI, CTOJI TUCbMEHHBIH, TOCKa
MapKepHas, KOMIBIOTEp NMePCOHATbHBIH,
XOJIOTMITBHHUK

ITomemenus s
XpaHeHus: 000py10BaHUS
U y4eOHOTr0 MHBEHTapsI

B-206, Kabuner
cotpynHukoB kad. "TITC"

CTy, Kad ISt TOKyMEHTOB, CTOJ
MMCbMEHHBINA, KOHUITHOHED,
JTUTUIOMHBIE U KypCOBBIE pPabOTHI
CTYJICHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

ABTOMaTI/ISaHI/IH HHXCHCPHBIX PACUYCTOB

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 HuaauBuayansHoe 3ananue Nel (Pemenue 3amayq)
KM-2 WuauBunyanshoe 3ananue Ne2 (Pemenue 3amaq)
KM-3 HnaauBuayansHoe 3ananue Ne3 (Pemenue 3amayq)
KM-4 HnpuBunyansHoe 3ananue Ned (Pemenue 3ana4)

Buj npome:xyTo4HOI aTTecTanmu — 3a4er.

HNunexc KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
pasnena Henens 4 8 12 14
KM:
Paznen 1. O6beKTHO-OPUEHTUPOBAHHOE TPOTPAMMHUPOBAHUE.
1 CucremaTtu3zanus JaHHbIX. OYHKIIMOHAIBHOE
IIpEJICTaBJICHUE.
T-1. [lonsATHE aBTOMATU3aLUN HHKEHEPHBIX PacUEeTOB.
11 OOBEKTHO-OpPUEHTHUPOBAHHOE ITpOrpaMMupoBanre. OCHOBBI +
porpaMMUpoOBaHus Ha si3bike Python.
2 Paznen 2. Pacyer TeIIoBBIX MOTEPH YEPE3 OTPAKAAIOIITUE

KOHCTPYKIIHNH. Hpe,Z[CTaBJ'IeHI/IC pacucTa B BUJC KJIACCOB.

T-2. IlpeacraBiieHne NHKEHEPHBIX PACUE€TOB B BUE

21 ¢ynkuuit. Pabora ¢ kiraccaMu M co31aHUE MHTEPAKTUBHBIX
nokymeHnrtanuil. Cozanue npeacTaBuTeNe KiIacCoB Co
CBOMCTBAMH MAaTEPUAIIOB.

Pa3nen 3. 3aganue reomerpun 31auusd. CTpyKTypUpOBaHHUE
3 KJIacca s pacueTa TeIUIOBBIX ITOTEPh Uepe3 Bee
OrpakJaronire KOHCTPYKIIMU. Pacduer KpuTepueB OLICHKH,
rpaduyeckoe npeacTaBieHue.

T-3. Co3nanue 1 UCTIOJIb30BAHKE KJIACCOB, PACCUMTHIBAIOIIUX
3.1 TEIUIOBbIE NMOTEPU Yepe3 OrpakJaroIie KOHCTPYKIIMH 3a +
CYeT TETUIONPOBOJIHOCTH U WH(UIIBTPAIIUH.

4 Paznen 4. TeXxHMKO-PKOHOMHYECKUN pacyueT 34aHus,
COOPYKEHHMsI, KOHCTPYKIIMHU. MaremMaTnuecKuil SKCIIEepUMEHT.

41 T-4. Pacuer TEXHMKO-2KOHOMHYECKHUX MOKa3aTemei.
] MareMaTH4eCKUil SKCIIEPUMEHT.

BecKM, %: | 20 | 20 | 30 | 30
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