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AHHOTaUs

JucrunmHa «/MuTanmoHHOE MOJAEIUpPOBaHUE (DHU3UYECKUX U TEXHOJIOTHYECKUX
MPOIIECCOB» BXOJIUT B 00pa3oBaTElIbHYIO MPOrpamMMy BBICHIETO 00pa3oBaHUsS — IPOrpamMmy
OakajmaBpuaTa I10 HAMpaBICHUIO TMOATOTOBKKM/ crnenuanbHocTd 27.03.05 «HHOBaTHKAY
HarpaBjIeHHOCTH «/HHOBAallMM U TEXHOJOTMYECKUN MEHEIKMEHT». JIUCIUIUIMHA peannu3yeTcs
kadeapoi «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

[IK-2 «CrnocobeH Kk oka3aHuiO HWHGOPMAIIMOHHONW TOJJICPKKHA — CIEIUaTUCTaM,
OCYIIECTBIISIOIIUM HAY4YHO-UCCIIEA0BATENIbCKUE, ONBITHO-KOHCTPYKTOPCKUE U TEXHOJIOTHYECKUE
paboTH»

[IK-4 «CnocobeH K HCCICNOBAHUIO aBTOMATH3UPYEMOrO0 OOBEKTa U IOATOTOBKE
TEXHUKO-I)KOHOMHUYECKOTO 000CHOBAaHUS CO3/IaHUS aBTOMATH3UPOBAHHON CHCTEMBI YIPABIICHHS
TEXHOJIOTHYECKUMH MTPOLIECCAMMU

IIK-10 «CnocobeH K opraHu3anvi BHEAPCHHS PAlMOHAIM3ATOPC-KUX MPEIIOKECHUN
CUJIaMU TIPOU3BOACTBEHHOTO Y4aCTKAa MEXaHOCOOPOUYHOTO MMPOU3BOICTBAY»

CopepxaHue TUCHUIUIMHBI OXBAaThIBA€T KPYI BOINPOCOB, CBSI3AHHBIX C OCHOBAaMHU
MOCTPOEHHUS M aHAIM3a MPOCTHIX UMUTAIMOHHBIX U MAaTEMAaTHYECKUX MOJEIICH, YTO MO3BOJISET
JIOCTaTOYHO TOJIHO U TOYHO OTPa)KaTh CBOMCTBA M IOBEIEHUE CIOKHBIX KOHCTPYKIIMOHHBIX
AJIEMEHTOB COBPEMEHHOT'0 TEXHOJIOTMYECKOTO 000PYAOBaHUS U MAITUHOCTPOCHUSI.

[IpenogaBanne AMCHUIUIMHBI TpeAycMaTpuBaeT cieaytone ¢GopMbl OpraHU3aINH
yu4eOHOro TMporecca: Jekyuu, J1abopamopuvie pabomvl, camMocmosmenvhas paboma
obyuarue2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JWCIMILIMHBI COCTABISET 3 3adeTHBIX eawHmibl, 108
YacoB.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Llenp mpenogaBaHusl TUCIUTUITMHBI 00CCIICUMBACT MPUBUTUE CTYICHTAM HABBIKOB, CBSI3aHBIX C
OCHOBaMH ITOCTPOCHHUS W aHaJIKM3a MPOCThIX MMHUTAIMOHHBIX M MAaTEMAaTHUECKUX MOJEJCH, 4TO
MO3BOJIIET JOCTATOYHO TIOJIHO M TOYHO OTpPakaTh CBOWCTBA M TOBEICHUE CIOXKHBIX

KOHCTPYKIIMOHHBIX ~ DJIEMEHTOB  COBPEMEHHOI'O  TEXHOJIOTMYECKOTO  OOOpyIOBaHUS U
MAaIIMHOCTPOEHHS.
1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU

00pa3oBaTEeNBbHBIX OTHOIICHHH, 00pa30BaTENBLHOI MPOrpaMMBbl BBICILIETO 00Opa3oBaHUs (Janee —
OIl BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YJIBTATOB OOYUEHHS MO JUCLUIIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus TUCHMIUIMHBI OOyYaroOLIUiCs NOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMUA WJTH WX 9acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B

Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHKEHHS

Kareropus (rpynna) | Kox u HanmenoBanue | Koj m HanMeHOBaHWE HHIUKATOPA JOCTUKCHHSI
KOMIICTCHITHH KOMITCTCHITHH KOMTICTCHITHH
I1K-2 Cnocoben k
OKa3aHUIO
MH(}OpMaLIOHHON
MOJJIEPKKH
FUIeP [1K-2.Y.1 ymeTh aHanu3upoBarhb u
CHEeIHaJINCTaM,
CUCTEeMAaTHU3UPOBATh HHPOPMAITUIO IS
[TpodeccuonanbHbie | OCYIIECTBISIIOIINM
OIpe/ieNIEHUs] YPOBHS HAYYHO-TEXHUYECKOTO
KOMIICTCHITHH Hay4YHO-
pa3BUTHUS OpTaHU3AINH, CO3aBAEMOT0
HCCIIEI0BATEIbCKHE,
(pa3pabaTbiBaeMOTr0) 00BEKTa
OTIBITHO-
KOHCTPYKTOPCKHE U
TEXHOJIOTUYECKHE
paloThI
[1K-4 Cnocoben k
UCCIJIEJOBaHUIO
aBTOMATHU3UPYEMOIO
OGBeKTa 1 Py [1K-4.3.1 3HaTh NOPSAAOK ¥ IPHUHIIUIIBI
pa3pabOTKH MEPONPUATHI 110 (OPMHUPOBAHUIO
MOJITOTOBKE TEXHUKO-
000CHOBAHHOTO MPEIOKEHUS O
[TpodeccrnonanbHble | 3KOHOMUYECKOTO
11eJIECO00Pa3HOCTH CO3AAHUS
KOMIICTCHITHH 000CHOBaHUS .
PO ABTOMATHU3UPOBAHHOW CUCTEMBI YIIPABICHUS
. | TEXHOJIOTMYECKUMH MPOLIECCaMH U BHIPAOOTKE
ABTOMATH3UPOBAHHOM .
MCXOJHBIX TEXHUYECKHUX TPEOOBAHUI K CHUCTEME
CUCTEMBI yIIPaBJICHUS
TEXHOJIOTHICCKHUMH
poLeccamu
[TK-10 Cnoco0eH k
OpTraHu3aIuu
BHEPECHUSA I1K-10.Y.1 ymeTs ucnosnp3oBaTh
AI[MOHATTN3aTOpPC- MIPOU3BOJICTBEHHBIC TTPOCTOU ISl BHEIPCHHUS
[Ipodeccuonanbubie pall pe p 8 p H AP
KOMITETEHIIMH KHX TPeTOKCHHMA paIoOHaIN3aTOPCKUX MPEATIOKEHUN CHITaMU
CUJIaMH MOpa3/IeIeHUus] MEXaHOCOOPOYHOTO
MIPOU3BOJCTBEHHOIO | MMPOU3BOJICTBA
ydacTka
MEXaHOCOOPOUYHOTO




\ MIPOU3BOJICTBA

2. Mecro nucuumumHbl B cTpyktype OI1
JluctumiimHa MOKeT 0a3upOBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
[P U3YYCHHUH CIETYIOIINX AUCIUTLINH:
— «ConpoTHUBJIECHUE MaTEPUAIIOBY,

— «lIpuxinagnas MmexaHuka»
— «Maremaruka. AHaIMUTUYECKas TEOMETPHs U JIMHEHHAas anredpay

— «Martemaruka. MareMaTHYECKHUI aHAJIA3)

3HaHus, TMOJYYECHHbIE NPU M3YyYEHWHU MaTepuaia JaHHOM JMCIMIUIMHBIL, HUMEIOT Kak
CaMOCTOSTEIIbHOE 3HAUYCHHE, TaK M UCIIOIB3YIOTCS MPU U3YyYECHUU APYTHX TUCIUTIINH:

—«MareMaTuueckoe MOACIUPOBAHUE CPEICTB U3MEPEHUY,

- ((I/ISMepeHI/IH B TCXHHYCCKHUX CHUCTCMAX).

3. O0beM U TpyI0eMKOCTh JTUCIUTLIAHBI
Jaraple 00 00mEeM o0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 10 TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMECTpaM) MPEeACTABICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITNHBI

TpynoemMKocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO 4ac. 34 34
B TOM YHCIIE:
nexum (J1), (gac) 17 17
npaktudyeckue/cemunapckue 3ansrus  (113),
(dac)
naboparopusie pabotsl (JIP), (dac) 17 17
KypcoBoil npoekT (padota) (KII, KP), (yac)
HK3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (4ac) 74 74
Buo npomesccymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3amen (3auer, Judd. 3auy, Hudd Hudd. 3au.
K3 F*) 3au.

*k
IIpumedaHue: kaHAMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJOEMKOCTH JUCIUILTAHBI IO pa3esiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI | KX TPYJOEMKOCTh TIPUBECHBI B Ta0IHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Pa3nesnsl, TeMBI TUCITATIITNHEI Hexumm | 113 (C3) P KII CPC
’ (uac) (uac) (gac) (uac) (gac)
Cemectp 6
Paznen 1. BeruncnurenbHble METO/IbI B pacueTax 5 5 19




Ha NIPOYHOCTb
Tema 1.1. Hanpsixenus u nedopmanuu B
TBEPJIOM TElle

Tewma 1.2. OcHOBBI MOCTpOCHHS (PU3HUECKOU
mozenu Tema 1.3. ITocTtpoenne MmaTeMaTuyecKon
monenu. Tema 1.4. OCHOBHBIE COOTHOLIEHUS
MEXy HAMPSOKCHUSIMHE, JedopMarueii u
temriepatypoit Tema 1.5. Jlepopmanuu u
CMEIICHUSI.

Paznen 2. Tunbl KOHEYHBIX AJIEMEHTOB
Tema 2.1. JInHEHHBIA yIPYTHUM 2JIEMEHT.

Marpuna KeCTKOCTH.
Tema 2.2. Moaenu CTep>KHEBBIX CUCTEM.

Tewma 2.3. O01mume TeopemMbl U3 TPHUKIATHON
MexaHuku Tema 2.4. BalmoyHbIil IEMEHT.

Paznen 3. Kpyuenue npsiMoIuHENHBIX CTEPIKHEN.

Tema 3.1. KpyueHue oceCuMMETPUYHBIX
CTepKHEN 4 4 18

Tema 3.2. Anamoruun

Tema 3.3. [IpumeHeHue aHaorui

Pa3nen 4. Marematuueckue Mozenu 000JI04KI
u tiactunbl Tema 4.1. Cdepudeckas Kpyropas
U TWIMHAPUYECKast 000JI0UKH

Tewma 4.2. Jlepopmaniusi 0600J104€K BpaeHUS

HUroro B cemectpe: 17 17 74

Hroro 17 0 17 0 74

IIpakThueckass IOATOTOBKA  3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJarolMMHUCS  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oyayuleu
npodecCHOHATBHOMN 1€ TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabmuIe 4.

Ta6m/1ua 4 — Coz[epxcaHHe pa3aciioB U TCM JICKIHMOHHOT'O [UKJIA

HOMep pas3aciia Ha3Banue u COACPIKAHUC PA3ACIIOB U TEM JICKIITMOHHBIX 3aHATHHI

1 Paznen 1. BeruucnurensHble METONBI B pacyeTax Ha MIPOYHOCTD
Tema 1.1. Hanpspkenus u qedopManiny B TBEPAOM Telle

Tema 1.2. OcHOBBI HOCTpoeHUS PU3NUecKol Moaenu Tema

1.3. IlocTpoeHue MaTeMaTUYECKOM MOZIEIH.

Tema 1.4. OCHOBHBIE COOTHOIICHUS MEXK]Ty HAMPSLKCHUSIMU,
nedopmManueil 1 TeMrepaTypou

Tema 1.5. edopmanum 1 cMEIICHUS.




2.4. Bajro4HbINA JIEMEHT.

Pasnen 2. Tumnel KOHEYHBIX DIIEMEHTOB

Tema 2.2. Mogenn cTep>KHEBBIX CHCTEM.

Tema 2.1. JInHeHHBIN yIIPYTHIA SIeMeHT. MaTpuIia >KeCTKOCTH.

Tema 2.3. O0urie TeopeMbl U3 MPUKIAJAHON MexaHUKU Tema

3.2. Ananoruu

Tema 3.3. [IpumMeHEHNE aHATTOTHA

Paznen 3. Kpyuenue npsiMONMHEHHBIX CTEpIKHEH.

Tema 3.1. Kpyuerne ocecHMMETpUYHBIX CTepkHeH Tema

Tema 4.2. Jlebopmanns 000109CK BpaIIeHHS

Paspen 4. MaremaTndeckre MOLEIN OOOJIOUKH U INIACTAHEI

Tema 4.1. Cepudeckast Kpyrosasi ¥ MUIHHIPHUECKAs 000JIOUKH

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS

TeMmbl IPAKTUICCKUX 3aHATHH B UX TPYAOCMKOCTb IIPHUBCICHLI B Ta6m/1ue 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 aux No
Ne | Tewmsl npaktudeckux | @opmel IpakTUYEeCKuX | TpyaoeMKOCTh, |MPAaKTHYECKOM |pasnena
/o 3aHATHI 3aHATAI (gac) MIOJTOTOBKH, | TUCIIMII
(dac) JIUHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
|
Bceero
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEICHBI B TAOIHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb
N3 Hux No
Ne TpynoeMkocTh, | IpakTUYECKOW | pa3mena
U HanmenoBaHue 1abopaTopHbIX paboT (aac) HONTOTOBKH, | memmmm
(gac) JIHBI
Cemectp 6
1 PactsxeHne cTyneH4aroro crepxKHs; 1 1
2 | Marpuia ,ecTKOCTH CTep>KHEBOTO AJIEMEHTA 1 1
3 ToHKMI YeTBIPEXYTONbHBIN MIIEMEHT 1 1
4 ToncThIi 4ETHIPEXyTrOAbHBIA IEMEHT 2 1
5 | Ilpaktuyeckoe MpUMEHEHHE METO/Ia KOHEUHBIX 2 2
aneMeHToB B ANSY'S
6 Mertonuka paboThl ¢ IPOrpaMMoii Ipu 2 2
pELIEHUH CTaTUYECKUX MPOYHOCTHBIX 3a/]1a4 B
ANSYS
7 [Tnockuit u3ru6 Ganku 2 2
8 TemmeparypHbie HAMPSHKEHUS 2 2
9 ITnockue 3amaun 2 2
10 [IpocTpaHcTBEHHBIE 33291 2 2




Bcero 17

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOITHEHUE KYPCOBOH PabOThI
VY4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunel caMocTosiTennbHON pabOTHI U €€ TPYAOEMKOCTh IPUBEICHBI B TaOIuIIE 7.

Tabmmma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYT0EMKOCTh

N Bcero, | Cemectp 6,
Bua camocrositensHOM paboTh
yac yac
1 2 3
H3ydeHne TeopeTHUecKoro MmaTepuania 60 60
nucuuruael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brimonuenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 6 6
ycneBaemoctu (TKVY)
Jomamrnee 3ananue (J13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka kK MpoOMEXYyTOUHOU 8 8
atrectauuu (I1A)
Bcero: 74 74

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITENIBHON pabOoThl 00YYAIOIINXCs MO TUCITUTUINHE (MOIYJIIO)

Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHON padOThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neYaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

ugp/ Komi4ecTBo 5K3eMILTPOB B
URL a P cc bubnuorpaduyeckas ccpliaka OUOIIOTEKE
w (Kpome DIIeKTPOHHBIX SK3EMILISIPOB)

byrkapesa, H. I'. Komnsroreprnoe
MOJIEJIMPOBAaHUE B MPUKJIAJHON MEXAHUKE :
yaeOnoe nocobue / H. I'. bytkapesa, A. 3.
KpacnnpHnkoB. — CaHKT-

[TerepOypr : BI'TY "Boenmex" um. [1.0.
VYerunosa, 2019. — 52 ¢. — ISBN 978-5-
907054-

52-3. — TekcT : aneKkTpoHHbIH // JIaHb :




3JIEKTPOHHO-OMOIMOTEYHAs CUCTeMa. —
URL:

https://e.lanbook.com/book/157092 (nata
obpamienus: 08.09.2022). — Pesxxum
JIOCTYIIA: JIJIsl aBTOPHU3. TI0JIb30BATEIICH.

KpacunbHukos, A. 3. MeToabl ONITUMHU3AIUN
B IIPUKJIATHON MEXaHHKE : yueOHOEe rmocoodue /
A. 3. Kpacuibnukos, H. P. Typkuna. —
Cankrt-

[TerepOypr : BI'TY "Boenmex" um. J1.D.
Vcrunona, 2019. — 42 ¢. — Tekcr :
3JICKTPOHHBIN // JIaHb : 3IEKTPOHHO-
oubmoreynas cuctema. — URL:
https://e.lanbook.com/book/157065 (nara

obpamenus: 08.09.2022). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

OxkoneunukoB, A. C. [IpounoctHbie U
JTUHAMHUYECKHE PACYEThI B MPOTPAMMHOM
komiuiekce ANSYS WORKBENCH :
yuebHoe

nocooue / A. C. Oxoneunrikos, C. JI., @. T'. .
— Mocksa : MAU, 2021. — 101 c. — ISBN
978-54316-0805-6. — TekcT : 37eKTPOHHBIH
// JIaHb : 37€KTPOHHO-OMOINOTEUHAS
cuctema. — URL:

https://e.lanbook.com/book/207485 (nata
obpamenus: 08.09.2022). — Pexxum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.

banmmkosa, M. A. Kommiekc ANSYS:
aHAJIU3 YCTOWYUBOCTH KOHCTPYKIIUH :
yaeOHoe ocobue / M. A. banmukosa, M. A.
Jleran, K. A. MarBeeB. — HoBocubupck :
HI'TY, 2017. — 66 c. — ISBN

978-5-7782-3383-6. — TeKcCT : 3JIeKTPOHHBII
// JIaHb : 3EKTPOHHO-OMOIHOTEUHAs
cucrema. — URL:
https://e.lanbook.com/book/118128 (nata
obpamenus: 08.09.2022). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJTH30BATEINCH.

Kporos, C. B. PacueTsl Ha IpOYHOCTH U
’KECTKOCTb AJIEMEHTOB KOHCTPYKIIHI U
coopyxeHui ¢ npumeHenneM ANSY'S :




yuebHoe mocobue / C. B. KpotoB. — PocToB-
Ha-J/{ony : PI'YIIC, 2022. — 96

7. IlepeyeHb AIEKTPOHHBIX 0OPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHUS JTUCIHILIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedeHp DSIEKTPOHHBIX 00pPA30BATENBHBIX PECYpPCOB HH(OPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanue

https://e.lanbook.com/ | DnekrponHo-0ubNIHMOTEYHAs cucTeMa JlaHb

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Tabmuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/t HanmenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBIICHHH 00pa30BaTEeILHOTO MpoIiecca Mo AUCIHUITITHHE

[lepeyeHbp WCMONB3YeMBIX WH(POPMAMOHHO-CIIPABOYHBIX CHCTEM TMPEJCTAaBICH B
tabmure 11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HaunmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepUAIbHO-TEXHUYECKOH 0a3pl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUIINHE, IPpecTaBieH B Tabauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Howmep aynuropun

Ne HanmenoBaHMe cOCTaBHOM 4acTH MaTepUAIIbHO-TEXHUYECKON
n/n 0a3nl (mpu
HEOOXOIMMOCTH)
1 | JlexuuoHHas aygutopus — — YKOMILJIEKTOBaHa ®DoH/T TEKITMOHHBIX
CHeIUaTU3UPOBAHHOMN (yuebHoOM)  mebenbio, aynutopuii I'YAII
HAOOPOM JIEMOHCTPALIMOHHOTO obopynoBaHus
u y4e0HO-HATIISITHBIMH 1TOCOOUSMU,

00eCcneunBaIMMU TEMATHIECKUE HILTIOCTPALIUH,
COOTBETCTBYIOIIHE pabOUYUM yueOHBIM TPOrpaMMaM AUCIUILTIH
(Momymnei).

2 | Aymutopud  Ans  TIPOBEACHUS  NpakTHUeCKuX 3aHATHH  —| DoHpa aynuTopuii




YKOMITJIEKTOBaHbI CIICIIUATIM3UPOBAHHOM (yueOHOiT) Mebenbio, I'VAII
Ha0OpPOM JIEMOHCTPAIIIOHHOTO 000PYIOBAHUS U (. Tacremno 15,
y4eOHOHAIIAIHBIMU 10COOUAMHU, 00€CIIEYHBAOIMMU ayn. 24-12)
TEeMaTU4eCKHe UIUTIOCTPAIIMU, COOTBETCTBYIOIINE pabounM
y4eOHBIM ITpOrpaMMaM AUCUUIUINH (MOIYIIEH).

3 | Ilomenienue A caMOCTOSTENFHON PabOTHl — YKOMITJIEKTOBAHO ®oHp aynuropuit
CHeUaIu3upOBaHHON (YueOHOM) MeOeIIbl0, OCHAIIIEHO ['VAIL
fOMHbIOTep”HOH TEXHUKOH C BO3MOKHOCTBIO IIOJKITFOUEHUS K CETH (y. Tactemio 15,

WuTepuer" u obecriedeHo JOCTYNOM B 3JEKTPOHHYIO ayz. 24-12)
MH(OPMAIIMOHHO-00Pa30BaTENIbHYIO CPEy OpraHU3aluu.

4 | YueOHast aymuTOpHsl 711 TEKYIIETO KOHTPOJIS U TPOMEKYTOYHOM DoHJ aynuTOpui
arTecTaliy — YKOMIUIEKTOBaHA CIIEUaTU3UPOBAHHOM (yueOHOM) ['YAII
Me0OeINbI0, TEXHUYECKUMU CPECTBAMH 00yUEHUS, CITYKalTUMHU

St (yn. I'actenno 15,
IS TIpEICTaBICHHS y4eOHON HH(pOPMAIIHH. ay. 24-12)

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEIACTBAJIS MPOBEACHUS IPOMEKYTOYHOM aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluU

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

JuddepeHmpoBaHHbINA 3a4ET Crircox BOIpOCOB;
Tectsr;

10.2. B kayecTBe KpUTEpUEB OLIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIIMI OOYyJaloUIMMHCS TPUMEHSETCS 5-0ayuibHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCs
100-6annpHast ~ mKaja ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOM, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIMA
5-0ayutpHad mIKana paKTep (bopep

— oOyyaromuiicss TIayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHai;

— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEIHLHO M TPAMOTHO €0 M3J1araeT;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOHN JIUTEPATYpHI,
TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHbBIE MOJOXKEHUS C MPAKTUUYECKOM
JeSITeIbHOCTBIO HAIIPABIICHMUS,

— yMeIJio 00OCHOBBIBAET U APTYMEHTUPYET BHIIBUTAEMbIC UM HJIEH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOIHO BJIJICET CHCTEMOM CIeUAIU3UPOBAHHBIX MOHITUH.

«OTIIMYHO»
(Ga4uTCHO»

— o0yyJaroIuiicss TBEPI0 YCBOWII MPOTPaAMMHBINA MaTepuan, TpaMOTHO H
M0 CYHIECTBY M3Jaraer €ro, ONUpasChb Ha 3HAHUS OCHOBHOM
JTUTEPaTYPHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW J1€ATE€IbHOCTHIO
HaIlpaBJICHUS;

— apTyYMEHTUPYET HayYHBIC MTOJIO0KEHNUS,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIAJIEET CUCTEMOM CIIEIMATIU3UPOBAHHBIX TOHSATUMN.

(XOPOLIO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0auTbHad MIKaIa PAKTEP (op

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCTBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM IMPUMEHECHHHM 3HAHMM
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa;
— JIOIyCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;
«He 3aUTCHO)

— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IMPUMEHCHUH 3HAHHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKEHHUS,
— He (hOPMYTUPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ko
Ne i/m [Tepeuyens BonmpocoB (3a1a4) 115 IK3aMeHa A
WHIMKaTOpa
Y4eOHbIM IIAHOM HE IPEAYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
Ne n/nt Ilepeuens BonpocoB (3agau) it 3auera / audd. 3agera
p p (sanas) 1 pd WHIMKaTopa
1 KoMIIoHEeHTHI TeH30pa HaNpsHKEHUH ynoBieTBopstoT yeiaosuio | [IK-2.Y.1

021/c11 =023/631 = 622/c12. SIBnsercs 11 OMUCHIBAEMOE
TaKUM TE€H30POM HANPSKEHHOE COCTOSIHUE TPEXOCHBIM?
Kakum Oynet HanpsmKeHHOE COCTOSTHUE, €CITH KPOMeE
YKa3aHHOTO YCJIOBHUS CIIPaBEAIUBO COOTHOIIeHHE 631/621 =
033/632 =c12/622

2 VY6enureck, yTo A U30TPOIHOIO MaTepuaia yrioBble [1IK-4.3.1
nepopMaIu He 3aBUCIT OT HOPMaJIbHBIX HaNpsKEeHUH, a
MIPOAOJIbHBIE Ae(OpMaIlui He 3aBUCAT OT KacaTelbHBIX
HaIpsHKEHU.

3 ITpoBeanTe moapoOHBIN BEIBOA (POPMYJIBI 151 00bEMHON [IK-10.¥.1
TUTOTHOCTH TTOTEHIMATIBLHON SHEPTUuH NeOopMaIny Tena,
MaTepHal KoToporo o0jaiaeT CBOMCTBOM JTMHEHHON

YIPYTOCTH.

4 [TosicauTe BEIOOpP METO/IA TIOCTPOCHHMS CETKH JISI MOJIEITH I1IK-2.V.1
(3amanue)

5 [TonyunTts pemenue 3aaa4u 0 TOIACTOCTEHHOM LIMJIMHAPE MOT I1K-4.3.1

BHYTPCHHUM NABJICHUCM

IlepeueHnp Tem [Uis KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI
MpeACTaBICHBI B Tabmwmie 17.
Tabmuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

No i/t \ [TpuMepHBIii TepedeHb TEM I KypCOBOTO TPOCKTUPOBAHMS/BBITIOJTHCHHS \




KYpPCOBOM pabOTHI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocst

MpeACTaBICHBI B Tabnwmie 18.

Ta6ymmia 18 — [IpumepHslii mepedeHb BOPOCOB ISl TECTOB

AJid IMPOBCACHUA HpOMe)KYTOqHOfI arreécralluu B BHUAC TCCTUPOBAHUA

y Koz
Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa
1 Kpyrnas riajnkast ocb HOCTOSIHHOTO MTONIEPEYHOI0 CEUEHUS AUAMETPOM
d=100mm Harpyskena usrubaronmm momeaToM M=10000Hwm. Eciiu
npezen Tekydectu matepuana 6 T=200Mmna, To ee 3amac npo4HOCTH
paBeH. ..
- 3
- 4
- 15
- 2
2 [Ipenen Tekydyectu Marepuaia cCBapHOW KOHCTpYKmH 6 1 =210Mma.
Ecnn cBapka aBTOMaTuyeckas, TO AOIyCKaeMOE HalpsDKEHUE A1
pacuera Ha pacTsDKEHHE PEKOMEHIyeTCsl Ha3HavyaTh. ..
- 140MI1a
- 210 MIla
- 280MI1a
- 70MIla
3 Cuna npuxatus Kojec (pUKIIMOHHON Nepelauy yBeIUUueHa B JIBa pasa.
HanpspkeHns B KOHTaKTe U3MEHSETCS TaK. ..
- Yemuuarcs B 1,44 paza
- VYBenuuarcs B 2 pasza
- He n3mensrces
- Ywmensmarcs B 1,44 pa3
4 Kakoit wuHCTpyMeHT Haumbonee mnoaxomuT s uHGopManuonHoi | [IK-2.V.1
MOAJEPKKH  CINEUUAINCTOB TPU HMUTAIMIOHHOM  MOJEIMPOBAHUU
TE€XHOJIOTUYECKHUX IIPOLIECCOB?
a) Microsoft Excel
b) MATLAB
¢) Autodesk AutoCAD
d) IBM SPSS
Wucrpykuus: IlpounTaiiTe TEKCT, BbIOEpUTE MpPaBWIbHBII OTBET U
3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE BBIOOP OTBETA.
5 Kakne wu3 cneayromux NporpaMMHbBIX — cpeactB  moryr  Owith | [IK-2.V.1

WCIOJIb30BaHbl JJISl CO3JaHMS MMHTALMOHHBIX MOJENed U OKa3aHUs
uHpopmannoHHoi noanepxku npu HUOKP?

a) AnyLogic

b) Simulink

c) Ansys

d) Python ¢ 6ubimorekamu SCiPy u NumPy




Wucrpykuus: IlpountaiiTe TEKCT, BbIOEPUTE NPaBUIbHBIE BapHUaHTHI
OTBETA U 3aIlIUIINTE apTyMEHThl, 000CHOBHIBAIOIIIKE BIOOP OTBETOB.

WNucrpykuusa: IIpounTtaiite TEeKCT M ycTaHoBUTE cooTBercTtBue. K
KaX/10ll  mo3uuuM, JaHHOM B JIeBOM  croibue, mnoadepure
COOTBETCTBYIOUIYIO ITO3UIIMIO B IIPABOM CTOJIOIIE.

Y CTaHOBUTE COOTBETCTBUE MEKAY MPOrPAMMHBIM HWHCTPYMEHTOM H €r0

OCHOBHBIM Ha3HAYCHHEM B KOHTEKCTE HMHUTAI[MOHHOTO MOJICIMPOBAHHS.
1) AnyLogic a) MonenupoBanue

MHOT'OareHTHBIX CHCTEM

2) MATLAB b) UwucnenHoe MoaenupoOBaHUE

(bHU3HYECKHX MPOIECCOB

3) Ansys c) MopaenupoBaHue

JIMHAMHYECKHUX CHCTEM

4) Simulink d) mxeHepHBIH aHaIHU3 U pacyer

[IK-2.V.1

Ycranosure MPaBUIbHYIO MOCJIEJOBATEIILHOCTD JTaIoB
unpopmannonHon nojaepxkku B pamkax HMOKP nmo mmMuTtanmoHHomy
MO/JICTTUPOBAHMUIO.

a) Coop TpeOOBaHMI1 1 MOCTAHOBKA 3a7a4u

b) Bei6op HHCTPYMEHTOB ¥ METOI0B MOJICTTUPOBAHUS
c¢) Co3znanue u BepuduKamms MO

d) AHanu3 u UHTEpIpEeTaIHs PE3YJIbTATOB

¢) [ToaroroBKa OTYETHOCTH U PEKOMCH AT

Nucrpyknusa: [IpounTtaiiTe TEKCT M YCTAaHOBUTE IOCIEIOBATEIBHOCTD.
3anummMre  COOTBETCTBYIOILYIO IOCJIEIOBATENbHOCTh OyKB — ClleBa
HaIpaso.

[IK-2.V.1

Onummmre noAaxoapl K  HMH(MOPMAIMOHHOW  MOAJEpKKE Hay4yHO-
UCCIIEIOBATENIbCKUX M ONBITHO-KOHCTPYKTOPCKMX  paboT  mpu
HCIOJIb30BaHUM HMMMTALMOHHOIO MojJenupoBaHus. Kakue KirouyeBble
acrmeKkThl HeOOXOAMMO YYMTHIBATh JUIsl obOecriedeHusi 3((HEKTUBHOCTH
COTPYJHHYECTBA MEXY CIIELIMATUCTAMU?

WNuctpykuusa:  IIpouwraiite TEKCT MW 3alUIIUTE  PAa3BEPHYTHIN
00OCHOBAHHBIN OTBET

[IK-2.V.1

Kakoii meron wuccienoBanus Haubojee YPPEKTHBEH I HAYAIBLHOTO
JTamna aHajM3a aBTOMAaTU3UPyeMOoro oobekra?

a) HTepBbIO C 3KCTIEpTaMU

b) Anamm3 6onpmux nanubix (Big Data)

c) [IpoBeneHrne UMUTAIIHOHHOTO MOJEITUPOBAHUS
d) [Tposepka merogom MonTe-Kapio

Wucrpykuus: IlpounTaiiTe TEKCT, BhIOEpUTE MpPaBWIbHBI OTBET U
3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE BBIOOP OTBETA

[1K-4.3.1

10

Kakue ¢akropsl HE0OXOIUMO YYUTHIBATH NMPHU MOATOTOBKE TEXHUKO-
SKOHOMHYECKOTO  OOOCHOBaHWsS  CO3JaHUS  aBTOMATHU3HPOBAHHOU
CUCTEMBI YIIPaBJICHUS TEXHOJIOTMYECKUMHU MTPoLieccamu’?

I1K-4.3.1




a) CTOUMOCTb BHEJIPEHUS CUCTEMBI

b) BausiTeIbHOCTh CTOPOHHUX MHBECTOPOB

c) [loreHnuanpHbIe YIydIICHUS B TPOU3BOIUTEILHOCTH
d) CoBMECTUMOCTB C CYIIECTBYIOITUM 000pYyI0BaHUEM

Wuctpykuusa: IlpounrtaiiTe TekcT, BbIOEpUTE MpPAaBHIbHBIE BapHAHTHI
OTBETA U 3aIUIINTE aPTyYMEHTHI, 000CHOBBIBAIOIIHNE BEIOOP OTBETOB.

11 HNuctpyknusa: Ilpouwmtaiite TekcT u ycraHoBuTe coorBercTBHe. K | [1IK-4.3.1
KOKIOW  TO3WIMH, JaHHOW B  JIeBOM  cToiOIle, moadepure
COOTBETCTBYIOLIYIO MO3HUIIMIO B IPAaBOM CTOJIOLE.

VYcTaHOBUTE COOTBETCTBHE MEXJY TUIIOM aHAlIM3a M €ro OCHOBHBIM
IIPUMEHEHUEM B UCCIIEJOBAaHUM aBTOMATU3UPYEMOT0 00bEKTA.
1) Puck-ananus a) O1eHKa MOTeHIMAIbHBIX
PHUCKOB U YTPO3
2) OyHKIMOHAIbHBIN aHAIIN3 b) Onpenenenne GyHKIMNA U
3aJ1a4 CUCTEMbI
3) DKOHOMHYECKUI aHaINU3 c) Ouenka puHaHCOBOI
11€J1€C000pa3HOCTH
4) Ananu3 HaJe)KHOCTHU d) OneHka J0ITOBEYHOCTH H
CTaOMJIBHOCTU CUCTEMBbI

12 VYcraHoBUTE NPaBUJIBHYIO IOCJIENOBAaTENbHOCT 3TanoB coszganus | [1K-4.3.1
aBTOMATU3HPOBAHHOW  CHUCTEMBl  YIPABICHUS  TEXHOJOTMYECKUMU
IIPOLIECCAMM.

a) ®opmynupoBanue TpeboOBaHMI 1 COOP TaHHBIX

b) PazpaboTka 1 TecTupoBaHHE CHCTEMBI

¢) Bueapenue u skcruryaTanus

d) TexHUKO-PKOHOMHUYECKOE 0OOCHOBAHHUE

e) [IporpamMupoBaHye ¥ HHTETpaLUs]

Nucrpyknusa: [IpounTtaiiTe TEKCT M YCTAaHOBUTE IOCIEIOBATEIBHOCTD.
3anuiuTe COOTBETCTBYIOUIYIO IIOCIEAO0BAaTENIbHOCTH OyKB  ClieBa
Hanpaso.

13 Onuimre OCHOBHBIE ATallbl U KIItOUYEBBIE (akTopbl, KoTopele ciexyer | [1K-4.3.1
YUUTBHIBaTh MPU TOJATOTOBKE TEXHUKO-DPKOHOMHUYECKOTO OOOCHOBAHMS
CO3/1aHHUS aBTOMATU3UPOBAHHOU CUCTEMBI yIIpaBJIeHUS
TEXHOJIOTUYECKUMHU TporieccaMu. Kakue MeToibl 1 HHCTPYMEHTHI MOTYT
OBITh HCIIOJIB30BAHBI [T YAyUIIEHUs KauecTBa 000CHOBaHUS?

WNucrpykuusa:  IIpouwraiite TEKCT MW 3alUIIUTE  PAa3BEPHYTHIN
000CHOBAHHBII OTBET.

14 Kakoit u3 crnenyromux MeTo10B ynpasieHus Hanbosnee spdexrusen npu | [1K-10.Y.1

opranu3alvii BHECAPCHHUA PpalOHAIHU3ATOPCKUX HpC}IJ'IO)KeHI/Iﬁ Ha
MMPOU3BOJACTBCHHOM YYaCTKC MCXaHOC60pO‘-IHOFO HpOI/IBBOIlCTBa?

Bapuanrts! oTBeTa:
a) Teiimopusm
b) O6paTHas CBSA3b OT COTPYAHUKOB




¢) MeToa KpUTHYECKOTO MTyTH
d) Kau6an

Wuctpykuus: IlpounTtaiiTe TEKCT, BBIOEpUTE NPABWIBHBIM OTBET H
3aIlUIIATE APTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETA.

15

Kakue KiroueBble acCleKThl CIEAYeT YYMUTHIBaTh MPU  OLCHKE
PaLMOHAIM3ATOPCKUX MPEITTOKEHUMN?

BapuanTs! oTBeTa:

a) [loTeHnMan 3KOHOMUU PECypCOB

b) Bo3aMoxHOCTh TpaHchepa TEXHOIOTHIA
c¢) [TorpebHOCTH pHIHKA

d) YpoBeHs aBTOMaTH3AINH

Wuctpykuus: IlpountaiiTe TeKCT, BbIOEPUTE MpPaBUIbHBIE BapUaHTHI
OTBETA U 3aITUIINTE aPTyMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.

[IK-10.¥.1

16

WNucrpykuusa: IlpounTtaiiTe TEKCT M ycTaHoBUTE cooTBercTBHe. K
KOKIOW  TO3WIHMH, JaHHOW B  JIGBOM  CTOJOIe, moadepure
COOTBETCTBYIOILYIO TTO3UIINIO B TIPaBOM CTOJIOLIE

Ycranosure COOTBETCTBHUE MEKIY Jranamu BHEPECHUSA
PaLMOHANIM3ATOPCKUX MPEIIOKEHUN U KX OCHOBHBIMH 33/1a4aMH

1) Uneauus u nonaua a) COop u CTpyKTypu3auus uaei
IPEUI0KEHUS
2) OueHka u aHalu3 b) IIpoBenenue ananuza 3arpaT u
PEUI0KEHUS BBIT0J1

3) Baenpenue u TecTupoBaHue c¢) [loneBbie UCTIBITAHUS U
ajanTanus

4) MOHUTOPHHT U YITy4IIEHUS d) [TocrosiHHOE HabMOIEHNE U
ONITUMU3ALHS

[IK-10.¥.1

17

YcTraHoBUTE NIPABUWIBHYIO MOCIIEI0BATENBHOCTD 11ArOB IPYU BHEIPEHUU
PaLMOHAIN3ATOPCKUX MPEITIOKEHUM.

[Tarn:

a) Pazpa0oTka MuI0THOTO MpoeKTa

b) AHanu3 oOpaTHOM CBSI3U U KOPPEKTUPOBKHU

c¢) [ToaroToBka TeXHUKO-3KOHOMUYECKOTO 0OOCHOBAHUS
d) MacmrabHoe BHEeIpeHre

e) [Touck u npeanoxenue uaen

Wucrpykuus: IIpounTaiiTe TEKCT M yCTAaHOBUTE IOCIEI0BATEIBHOCTD.
3anumure  COOTBETCTBYIOIIYIO IOCIENOBATENBHOCTh OyKB — ClleBa
Hanpaso.

[IK-10.V¥.1

18

OnuiuTe mMpoIrece BHEAPCHUS PAlMOHATN3aTOPCKUX MPEIIOKEHUNA Ha
MPOU3BOJICTBEHHOM  y4YacTKE€  MEXaHOCOOPOYHOTO  MPOHM3BOJCTBA,
BKJIIOYasg OCHOBHBIE OJTalmbl K KIIOYEBBIE METOILI OIEHKH HX
s¢pdexktuBHOCTH. Kak  WMMUTAlMOHHOE  MOJEIHPOBAHUE  MOXKET
CIIOCOOCTBOBAaTh  YCHENIHOMY  BHEAPEHHUIO  PAIMOHAIN3aTOPCKHUX
MpEeAJIOKEHUN?

WNucrpykuusa:  IlpouwraiiTe TEKCT MW 3alMIIUTE  PAa3BEPHYTHIN

[IK-10.V.1




| 060CHOBAHHEIH OTBeT. |

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/INKATOPOB, XapaKTEpU3YIOIIMX JTambl (HOPMUPOBAHHUS KOMIIETCHLIMH, COAEp)KaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroImnuXcs
'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0 OCBOSHHUIO U CITUTUTHHBI

11.1. Meroauueckue yKazaHus s OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuana (eciu npedycmMompeHo y4ueOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SCHOE U3NIoKeHuEe ydeOHoro marepuaina. HasHaueHune COBPEMEHHOH JIEKIUU B
paMKax JUCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
dbyHIaMeHTalIbHBIX Mpo0JeM JUCHMIUIMHBI, METOJOB HAY4YHOTO IIO3HAHHWS, HOBEHIINX
JOCTHKEHUI HaydyHOW MbIciu. B yueOHOM mporiecce JEeKIUsl BBIIOJHSAET METO0JOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOpMaMOoHHYI0 (QyHKIUHU. JIeKus pacKkpbpiBaeT MOHATHHHBIN ammapat
KOHKpETHOH oO0jacTu 3HaHUd, €€ MpoOJeMbl, JAaeT LENbHOE NPEJCTABIEHUE O TUCIUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUTIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aNMMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS 1IEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4Y€HHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHEe NOpPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 UHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA ONMKailine rofbl;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HX B  Pa3IUYHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JleKMOHHBI MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpALMEN  CIalI0B U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JAHUCKYCcCHUHl 00
0COOEHHOCTSX MPUMEHEHUS OTJENBHBIX TEMATHK M0 JUCIUTUIMHE.

11.2. Meroauueckue ykazaHus A OOYyYaloIUXCsS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
paboT (eciu npedycmompero yueOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE)

B xozme BbIMONHEHHS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEH YIIyOuTh U
3aKpeNuTh 3HAHUS, NPAKTHYECKHE HABBIKM, OBIAJCTh COBPEMEHHOW METOAMKOM M TEXHHUKOH
HKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONH XapaKTEPUCTHKONW OO0YyJaromerocs.




Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIPUATHIA.

BrimonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCS SIBISIETCS HEOTHEMJIEMOH YacThIO
U3y4eHMs] JUCLMIUIMHBL, OIpelenseMoi ydyeOHbIM IUIAHOM, U OTHOCUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4Yaromerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKax JJAHHOW JUCIUILIMHBL,

— 3aKpeIUIeHUe, pa3BUTHE U JeTalu3als TEOPeTHMYECKUX 3HAHHWM, IOJIY4YEeHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3ananue u TpeOoOBaHMS K TPOBEICHUIO JIAOOPATOPHBIX paboT

JlaGoparopHble paboThl N0 aucHUIUIHE «IMUTAIIMOHHOE MOJENUpPOBaHHE (PUINYECKUX
U TEXHOJIOTUYECKUX IPOLIECCOBY MPOBOAATCS B ayautopuu kadeapel Ne 1 (ayn. 24-12). dns
poBe/ieHUs] J1a00paTOPHbIX paboT HCHONIB3YIOTCS KOMIBIOTEPHl C IpeaycTaHoBieHHbIM [10,
MO3BOJIAIOIINE BBIIOJIHATH PaOOThl [0 MUMHUTALIMOHHOMY MOJIEIMPOBAHUS IO BCEM OCHOBHBIM
pa3zenaM AUCHUIUIMHBL «MUTAIMOHHOE MOJAETMpOBaHUE (PUIUYECKHX M TEXHOJIOTHYECKHX
npoueccoB». [lopsaok nposenenus 1a00paTopHO pabOTHI:

1. BBoguas yacth

— MOJTydeHUe 00yJaronIuMCs TOycKa K padboTe (YCTHBIN OMpoc)

— MoJyuyeHue 00yJaroumMcs 3aaHus

— coOoOIIeHNe TpernojaBareyieM yKa3aHui K pabore (omucanue 1abopaTOpHOM
YCTaHOBKH, HAaTIOMUHAHUE O MOPSAKE BBHIOTHEHUS pabOThl U HCCIENyeMbIX MapameTpax, mokas
CII0COOOB BBIMIOJIHEHUSI OT/AEIBHBIX ONepanuil, NpeaynpeKIeHUe O BO3MOXHBIX OIIMOKax) 2.
OcHOBHas 4acTh

— BBITNIOJTHEHHE 00Yy4aroIUMCs [TOCTABJIEHHOM 3a1auu

— cooOuieHne TmnpenoaasaresnieM (B ciaydae HEOOXOIMMOCTH) JIOMOJIHUTEIBHBIX
yKa3aHWUW (IOBTOPHBIH MOKAa3 WM pa3bsICHEHUE UCTIOTHUTEIbCKUX JIEHCTBUI)

3. 3akounTenbHas YacTh

B 3akmounTenbHOM 4YacTHM  CTYIAEHT JIOJDKEH MPOJEMOHCTPUPOBATh IOJTyYEHHbBIE
pe3yJIbTaThl IPENOAABATEIIIO.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOM padboTe

Otuer o nabopaTopHO# paboTe TOHKEH COAEPIKATh CIEAYIOIINE Pa3Ielibl:

— 1eJIh JTabopaTopHOil paboTHI

— (bopMynHUpOBKa 3aJaHUS

— OCHOBHAasl 4acThb (JOJDKHA cojepXkaTh ONHMCAaHWE JaOOpaTOpHOM YCTaHOBKH,
HE00X01MMbIe TaONIHUILIBL, TPAQUKH, SKCTIEpUMEHTAIbHBIE JaHHbIE U Pe3yJIbTaThl PACUeTOB)

- BbIBOJI (OTIHMCHIBAIOTCS. UTOTH pabOThI, TPOBOJAUTCS aHAIM3 TOTYYEHHBIX PE3yJIbTaTOB)

TpeboBanus k opopmIIeHHIO OTUeTa 0 TabOpaTOPHOI paboTe

TpeboBanus kK 0hOPMIICHHIO OTYETA O TAOOPATOPHON PabOTE U3JIOKEHBI B IEUCTBYIOIIEM
crangapre 'OCT 7.32-2001 «Otyer o HayuyHO-UcclenoBaTenabckoi pabore. CTpykTypa u
npaBuia OQOpMIICHUS», KOTOpbIH MOXHO Haiitm B HHTepHere Ha caite [YAII
http://guap.ru/guap/standart/titl_main.shtml

11.3. MeToauueckue yKazaHus sl OOYYAIOIIUXCS IO MPOXOKICHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSTENBHONU pabOThI, OOYUYAIOUTUICS BBIMIOIHSAET paboTy MO
33JIJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IpPEIOAaBaress, HO 0e3 ero HEemoCpeICTBEHHOTO
y4acTusl.



Jnst oOyyaromuxcst 1Mo 3a04yHOM ¢GopMme OOydeHHus, CaMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecoo0pa3Hoe IMIaHupOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3allMU NPHOOpETaeMbIX 3HAHWI, OOECIeYMBaET BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, TIOMOTAeT TIIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIUILIHHE;

— METOJIMYECKUE yKa3aHUs I10 BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (it 00ydaronmxcs
10 3204HOM (hopMme 0OyueHHs).

B X071e BBIMOTHEHUS] CaMOCTOSITEIBHON pabOThl 00YJAIOIINIICS N3YdaeT TEOPETHYESCKHIA
MaTepHal IUCLUILIMHBI, pellaeT TUIIOBbIE 3a7jauy U 3aJaHHsl KypCOBOM paboThl, pa3MelleHHbIE
B ICO I'VAII: http://pro.quap.ru/ https://Ims.guap.ru/

11.4. Meroguueckue yKa3zaHUs JUIsI OOyYarOMIMXCS MO MPOXOXKICHHIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroIuxcsl, OCyLIECTBISEMOIO B TEUEHUE CeMecTpa C LIEJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

Texymuii KOHTPOJIb ycreBaeMocTu oOyuaromuxcs mpoBoautcs B cooterctBuu ¢ CTO
I'VAII CMK 3.76 «llonoxeHne o TEKylIeM KOHTPOJE YCIIEBAEMOCTH M IMPOMEXYTOUHOMN
aTTecTallMd CTyAeHTOB M acnupanTtoB ['YAIIL, oOywaromuxcs 1o o0pa3oBaTeIbHbIM
MporpamMmam BBICIIETO 00pPa30BaAHUSI.

11.5. Meroauyeckue ykazaHus Jjisi OOYYarOUIUXCs MO MPOXOKICHUIO MPOMEXKYTOUHOM
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTasi  OOydYarOUIUXCsi  MPEAyCMaTpuUBaeT  OlLICHUBAaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB OO0y4YeHHs MO AuciuruiiHe. OHa BKIIIOYAET B
cedst:

— muddepeHunpoBaHHbI 3aueT — JT0 (¢dopMa OIEHKH 3HAHUM, TOTyYEeHHBIX
o0y4JaromuMcsl TpU U3YYCHUH AUCIUILTHHBL, TPU BHIMOTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-UCCIEA0BATEIILCKUX Pa0OT M MPOXOKIACHUU IPAKTUK C aTTECTAIIMOHHOMN OLIEHKOM
«OTIUYHOY, «XOPOLIO», «YyAOBIETBOPUTEIBHOY, KHEYTOBIETBOPUTEIHLHOY.
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Jluct BHeceHUs U3MEHEHUH B pabouyro IporpaMmMy JTUCIUTUIUHBL

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




