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AHHOTaUs

HMucuunnuHa «MMUTaMOHHOE MOJAETUpPOBaHUE (U3MYECKUX M TEXHOJIOTHYECKUX
MPOIIECCOB» BXOJIUT B 00pa3oBaTElIbHYIO MPOrpamMMy BBICHIETO 00pa3oBaHUsS — IPOrpamMmy
CIIeIMaJIUTETa MO HANpPABJICHHWIO TOATOTOBKHW/ crneruanbHocTH 27.05.02 «MeTposoruyeckoe
obOecrieueHUEe BOOPY)KEHUSI M BOCHHOM TEXHUKH» HarpaBieHHOCTH «MeTpojaoruueckoe
obecrnieueHre KOCMUYECKUX cpelncTBy». Jucnuminna peanusyercs kadenpoit «Nely.

JlucuurinHa HareleHa Ha (P OPMHUPOBAHKE Y BBIMTYCKHUKA CIIEIYIOIINX KOMITETCHIIU:

VYK-1 «Cnoco0GeH OCYIIEeCTBIATh KPUTUYECKUA aHaau3 MpOOJEMHBIX CHUTYyallMil Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

I[IK-6 «CrocoOeH TPUMEHATh TEXHOJIOTMM HMCKYCCTBEHHOTO  HWHTEJUIEKTa B
po(heCcCHOHATTLHOM e TSIILHOCTI

CopepxaHue JTUCHUIUIMHBI OXBAaThIBA€T KPYI' BOINPOCOB, CBSI3aHHBIX C OCHOBAMHU
MOCTPOEHHUS M aHAJIM3a MPOCTHIX UMUTALMOHHBIX U MAaTEMaTUYECKUX MOJEIIEH, YTO MO3BOJISET
JIOCTaTOYHO MOJIHO U TOYHO OTPa)KaTh CBOMCTBA M IOBEJIEHUE CIIOKHBIX KOHCTPYKIIMOHHBIX
AJIEMEHTOB COBPEMEHHOT'O TEXHOJIOTHYECKOTO 000PYIOBaHHUS U MAIIMHOCTPOCHUS.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cieayione ¢GOopMbl OpraHU3aINH
y4eOHOTO Tpolecca: Jekyuu, J1adbopamopuvie pabomvl, CAMOCMOAMENbHAL —paboma
obyuarowe2ocs, Kypcogoe npoekmuposanue.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIUE BUIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAsI aTTecTalus B hopMe 3a4era.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIMHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS O JUCIUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
[lenp mpenogaBaHusl TUCIUIUIMHBI 00CCIICUMBACT MPUBUTHE CTYICHTAM HABBIKOB, CBSI3aHBIX C
OCHOBaMH ITOCTPOCHHUS W aHaJIKM3a MPOCThIX MMHUTAIMOHHBIX M MAaTEMAaTHUECKUX MOJEJCH, 4TO
MO3BOJIIET JOCTATOYHO TIOJIHO M TOYHO OTpa)kaTh CBOWCTBA U TOBEICHHUE CIOXKHBIX

KOHCTPYKIIMOHHBIX ~ DJIEMEHTOB  COBPEMEHHOI'O  TEXHOJOTMYECKOro  O0OpYyJIOBaHHS U
MalTUHOCTPOCHUSI.
1.2. JlucuumiuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHUKaMHU

00pa30BaTe/IbHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BHICIIETO0 00pa3oBaHus (nanee —

OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCHIUTIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate M3ydyeHus NUCHUILIMHBI OOYYaIOUIMIiCS AODKEH 00JaiaTh CIleTyIOIUMHU
KOMIETSHIMSIMH WM WX YacTaMu. KoMneTeHIMy U MHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

Tabauie 1.
Ta6ymma 1 — [lepeyeHb KOMITETCHIIM ¥ MHAUKATOPOB UX JTOCTHIKCHUS
Kareropus (rpynmna) Konn Kon 1 HanMeHOBaHWE HHIUKATOPA JOCTHKCHHS
HaVMEHOBaHUE
KOMIIETEHI[UHA KOMIIETEHIIUN
KOMIIETEHITUN
VYK-1.3.1 3HaTh METO/IbI KPUTUYECKOTO aHAIM3A U
CHCTEMHOTO MOAX0/1a
VYK-1.3.3 31atb uugpoBbie pecypcesl,
MHCTPYMEHTEL U CEPBUCHI, BKIIFOUAST
VK-1 Crnocoben PyM p ’
HMHTEJUICKTYaJIbHBIC TEXHOJIOTUH, JIUISl PEIICHHUS
OCYIIECTBIISATh .
. 3aa4/mpobaem npodeccuoHaIbHON
KPUTHYCCKHUI aHaIH3
JESITEILHOCTH
poOJIEMHBIX .
YHuBepcaabHbIe N YK-1.V.1 ymeTh oCymecTBIsSTh KPUTUYECKUN
CUTyaIluil Ha OCHOBE
KOMIIETEHITUN aHAJIN3 U CUHTE3 UH(POPMAITUH, B TOM YHCIIC C
CUCTEMHOTO
MIPUMEHEHHEM MCKYCCTBEHHOT'O MHTEIIJICKTa
moaxozja,
VK-1.Y.3 ymeTs BelpabaTbIiBaTh CTPATETUIO
BbIpa0aThIBaTh N N N
o . | AeWcTBUIA U pelIeHus TPOoOIeMHON CUTYallK
CTpaTeTuIo ACUCTBUMN
VK-1.B.2 BiageTs HaBBIKAMU UCIIOIL30BAHHUS
QITOPUTMOB U HU(DPOBBIX CPE/CTB,
MpeTHa3HAYCHHBIX JIJIS aHATN3a WH(OPMAIIUU U
MAHHBIX
ITK-6 Criocoben I1K-6.3.2 3HaThL METOABI UMUTAIIMOHHOT'O
MPUMEHSITh MOJIETTUPOBAHUS
TEXHOJIOTHH [1IK-6.Y.1 ymers oOpabaThiBaTh,
[TpodeccronanbHbIe
HCKYCCTBEHHOTO BHU3YyaJIH3UPOBATh U aHATU3UPOBATH JJaHHBIE
KOMIIETEHITUN
HHTEJIEKTA B [1K-6.B.2 BnageTh HaBbIKaMU PUMEHEHUS
npoecCHOHANBFHON | UMUTAIIMOHHOTO MOJEIMPOBAHUS (PU3UUECKUX U
JeSITENLHOCTH TEXHOJIOTHYECKHUX MPOIECCOB

2. Mecro nuctuIuIMHEL B cTpykType OI1
JlucuumimHa MoKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCIUTUIAH:
— «Mexanuka»

— «Maremaruka. AHaIUTHYECKAS TreoMEeTpua U JIMHEMHAas anre6pa»

— «MaremaTuka. MareMaTHueCcKUil aHaIU3)

3HaHus,

IMNOJIYYCHHBIC IIpU H3YUCHUH MaTCpUajia JTaHHOM JAUCHUIIIIMHBI,

HUMCIOT Kak

CaMOCTOSTENIBHOE 3HAYECHHE, TaK M UCIIOJIb3YIOTCS PU U3YYEHUHN APYTUX JUCHUTIINH:




— «Teopernyeckue OCHOBBI HAHOUATOCTUKU Y,
— «OCHOBBI NPOEKTUPOBAHKSI BOCHHOW U3MEPUTEIIBHON TEXHUKH»

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mIEeM O0BeMe JUCIUILUIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHIOB Y4eOHOMH
paboThI 1O TUCIUILIHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUILITNHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
No6
1 2 3

Oowan mpyooemKocmp oucCyuUnIUHLL, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 25 25
AyoumopHhuie 3auamus, BCEro 4ac. 68 68
B TOM YHCIIE:

nexmun (JI), (gac) 17 17

npaktudeckue/cemunapckue 3aastus  (113),

(gac)

naboparopusie padbots (JIP), (dac) 34 34

KypcoBoii mpoekT (padota) (KII, KP), (gac) 17 17

9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (4ac) 40 40
Buo npomesicymounoit ammecmayuu:. 3ayer,
madd. 3ager, sk3amen (3auer, Judd. 3au, | 3auer 3auer
DK3.*%*)

*k
IIpumedanue: kaHaMAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUITHHBI
4.1. Pacnpezenenue TPyI0€MKOCTH TUCHIUTUIMHEI 110 pa3eiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCHUITIIMHBL Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 6
34
17
Pasnen 1. OCHOBBI IMHEHHOIO CTATHYECKOT'O aHAJIN3a 2
Tema 1.1. Ocrosrr Ansys Mechanical 1 2
Tewma 1.2. IlogroToBka 3agaun 1 2
Tewma 1.3. Co3nanue ceTku 2 2
Tema 1.4. MonenupoBaHue COeTMHEHUN 2 2 40
Tewma 1.5. Y naneHHsle TpaHUYHBIE yCIOBHS
Tewma 1.6. CraTnueckuii pacuer 2 4
Tema 1.7. OOpaboTka pe3ynbTaToB 1 4
Tema 1.8. MHoromaroBoe pemeHue 1 4
Tewma 1.9. Uarerpanus ¢ CAD u napamerpsl 1 4
1 4
4
BbInonHeHHe KypCOBOTrO MPOSKTa 17
Htoro B cemectpe: 17 34 17 40




Htoro 17 0 34 17 40

IIpakTnyeckass MOATOTOBKA 3aKJIIOYACTC B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMMHUCS  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
npoeCCHOHATIBHON 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI ITPUBEICHO B Ta0OHIIE 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMep pasaciia HazBanwne u COACPIKAHUE Pa3aCIIOB U TEM JICKIHHMOHHBIX 3aHATHH

1 Paznen 1. OcHOBBI TMHEHHOTO CTATHYECKOTO aHAIN3a

Tema 1.1. OcHoBer ANSYS Mechanical

Kypc mocsimen ocHOBaM MTMHEHHBIX cTaTrdeckux pacdeToB B ANSYS Mechanical.
[NosicHenue ey Kypca - MOHUMaHKe MOJIb30BaTENBCKOro HHTepdeiica u
NPOBEIEHHE JIMHEHHBIX CTATUYECKUX pacyeToB. BBOAATCS OCHOBHBIE TOHATHS,
OTIpeIesICHHsI, OCYILIECTBIISIETCS] 3HAKOMCTBO ¢ HHTEp(dericoM mporpaMmsl.

Tewma 1.2. IlogrotoBka 3agaun

Tewma nocBsilieHa OCHOBHBIM HHCTPYMEHTAM [Tl IOJATOTOBKH 3a]1a4H.
PaccmarpuBaroTCsi THIBI TE€OMETPUYECKUX OOBEKTOB, CHUCTEMBI KOOpDAMHAT H
MMCHOBaHHbIC HA0OPHI. YIOMUHAaETCs QyHKIMS HH(OpMAIMU O BBIOOpE.

Tewma 1.3. Co3nanue ceTku

OO6cyxnenne pabodero mporecca CO3[aHus CeTKH. [o0ambHBIE W JIOKATBHBIC
AJIeMeHTHI yrpaBieHus cetkoil. Muctpyment MeshEdit ams paGoter ¢ roroBoit
ceTkoi. ITokazarenu kayecTBa CETKU U UX 3HAYECHUE.

Tema 1.4. MoaenupoBaHue CoeTMHEHUN

OO6cyxaeHne MOAEIMPOBAHUS COCIUHEHUI B Kypce OCHOB JIMHEHHBIX CTaTUYECKUX
pacuetoB. BBenenue B TeopeTndeckuil MaTepuan M npakTHKy. KoHTakT, ToueuHas
CBapKa, COCIWHEHHE CETKH, pabouuil JHCT COSNWHEHWH, IIApHHUPBI, MPYKUHBI U
Oanku. OCHOBHOE BHUMAHHE YIEISCTCS BRXKHBIM IOHITUSAM U HACTPOIHKaM.

Tema 1.5. Y aneHHble rpaHUYHBIE YCIOBUS

OO6cyxneHne yaaJeHHBIX I'PaHUYHBIX YCJIOBMH M ypaBHEHHUH cBs3u. OmpeneieHue
TepMUHa "yJaleHHble TpaHUuHble YyciaoBusa". IlpuMepsl yAalleHHBIX YCIOBUM:
TOYEYHAas Macca, IPYXHUHBI, INAPHUPHI, yJaJICHHbIC IEPEMEICHHNS], CUIIBl 1 MOMEHTHI.
Tema 1.6. CraTudeckuii pacueT

Ora Tema MOJBITOXKHUBACT MPEABbIAYIINE TATh. BBeJeHHE B OCHOBBI JTMHEHHOTO
CTaTUYECKOro aHaju3a, T€OMETPHUIO, CBOWCTBA MaTepuana, KOHTAKTbl U HACTPOHKHU
aHau3a.

Tema 1.7. O0paboTKa pe3yJibTaTOB

Ob6cyxxaenne o00pabOTKM pPe3ylbTaTOB B JIMHEHHBIX CTaTUYECKUX pacyerax.
BBenenue B TeMy CHHTYJISIPHOCTH HaNPSDKEHHSL.

Tema 1.8. MHOTrOIIIaroBoe peeHme

OO6cy>kaeHne HaCTPOEK IIAroB, yIpaBieHUs Harpy3kaMu, 00padOTKH pe3yIbTaToB U
KOMOWHAIINH pelIeHNH.

Tewma 1.9. Unrerpanus ¢ CAD u napameTpsl

O6cyxnenue unterpaun CAD u mapameTpudeckux pacueToB B MEXaHUKE.
Beenenue B reomerpudeckuit uutepdeiic ans ummnopra reomerpun u3 CAD B
MexaHuKy. [IpenMytiecTBa HCIIONBL30BaHUS TEOMETPUUECKOTO HHTEpdeiica
JUISl YCKOPEHUs paboTHI.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOIHIIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 aux Ne
Ne | Tewmsl npaktudyeckux | @opmel npakTUdeckux | TpyaoeMKOCTb, |IIPAaKTUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
| | | |
4.4. JlabopaTopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIE .
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HanmenoBaEHe 1aGOpaTOPHEIX paboT TpynoeMKoCTb, | TPaKTUYECKOU | pa3aena
/o (gac) MOJATOTOBKH, | JMCIIHII
(dac) JIUHBI
Cemectp 6

1 OcHoBsl ANSY'S Mechanical 2

2 HMMeHoBaHHBIC BEIOOPKH 2

3 I'erepaTop 0OBEKTOB 2

4 I'1o0anbHbIE HACTPOMKHU CETKU 2

5 JlokaabHbIC HACTPONKH CETKH 2

6 MopennpoBaHre KOHTAKTOB M IIAPHUPOB 4

7 PaGora ¢ yganeHHbIMH FPaHUYHBIMU 4

YCIIOBHSIMU

8 Crarnueckuii pacueT KpaHa 4

9 Pemrenue 3a1a4 CeTOYHON CXOMMOCTH 4

10 | MogenupoBaHue Kopiyca TypOUHBI C YUETOM 4

3aTsDKKU OOJITOB
11 [TapameTpudeckuii pacyeT KpOHIITEIHA 4
Bcero 34

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOJIHEHUE KYPCOBOU PabOTHI

[lesnb KypcOBOTO MpoOEKTA:
YacoB npakTU4EeCKO NOATOTOBKHU:

[IpumepHbIe TeMBI 3alaHUi HAa KypCOBOM NPOEKT IpuBeneHbl B pazaene 10 PIT/I.

4.6. CamocrosTenbHas paboTa 00yJarouIuxcs

Bugsl camoctosTensHOM pa6OTBI " €€ TPYAOCMKOCTD ITPUBCJCHBI B Ta6n1/1ue 1.

Tabnuna 7 — Bunbel camocTodTenbHON paboThl U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 6,
Buz camocrositensHO# paboTh
qac qac
1 2 3

W3ydeHue TeopeTHuecKoro MmaTepuania

30 30
qucuuriaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnaenue pegeparta (P)
[TonroTroBKa K TeKyliemy KOHTPOJIIO 5 5




ycneBaemoctu (TKY)

Jomamnee 3aganue (/13)

KonTtposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpoMeXyTOYHOU

arrectaruu (I1A) > >

Bcero: 40 40

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOoThl 00y4aroIuUXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIMYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUM NpHUBeeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHUI

KommuecTBo 9K3eMILTSIPOB B
Iudp/
URL apec bubnmorpaduueckas ccpiika OubmoTeKe
(KpOoMe 2JIEKTPOHHBIX IK3EMILISPOB)

BBenenue B TEXHOJIOTUH KOMIBIOTEPHOTO
moxaenupoBanus. ANSYS MECHANICAL
APDL: npakTudyeckoe pyKOBOJCTBO :
yaebHoe mocobue / 10. B. Hukutiok, A. A.
Cepena, /. JI. KoBanenko, A. C. PyneHkos.
— T'omens : I'TY umenu ®. Cxkopunsl, 2023.
— 47 c. — ISBN 978-985-577-949-1. —
TekcT : anexkTpoHHbIi // JlaHb : 3IeKTpOHHO-
oubimoreynas cuctema. — URL:
https://e.lanbook.com/book/370028 (mata
oOpatenus: 05.04.2025). — Pexum
JOCTYTIA: JIUISl aBTOPH3. TIOJIH30BaTEIICH.

BbpeiTkoB, E. B. Uncnennoe MogenupoBaHue
IIPOYHOCTHBIX 3a1a4 B cpene ANSYS :
yuebHoe nocooue / E. B. bpeiTkoB. — CaHKT-
[TerepOypr : BI'TY "Boenmex" um. [1.0.
VYcrunona, 2022. — 40 ¢. — Tekcr :
AJIEKTPOHHBIN // JIaHb : 3IEKTPOHHO-
6ubauoreynas cucrema. — URL:
https://e.lanbook.com/book/382265 (nata
oOpatenus: 05.04.2025). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATENEH.

7. IlepeueHb 37IEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»

[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOpPMaITMOHHO-
TEJIEeKOMMYHUKAIIMOHHONH ceTu «MHTepHeT», HEOOXOOMMBIX JJIi OCBOCHHS TUCIUILIAHBI
npuBeieH B Tabuie 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»




URL anpec HaumenoBanue

https://e.lanbook.com/ | DnexTponHO-OMbMIMOTEYHAsE cucTeMa JlaHb

8. Ilepeuenb HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp MPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTENILHOTO MpOoIEcca 10 JUCIUILIHHE.
[Tepeuenp nCmosIb3yeMoro NporpaMMHOTO oOectieueHus npeacTasieH B Taduuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOTo 00€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tab6muna 11— Ilepedyens HHPOPMATMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HanmenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKast Oa3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOOUMOW It  OCYIISCTBIICHUS
00pa30BaTeNLHOTO MpoIiecca M0 AUCIHUILINHE, TPeCcTaBicH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaunmeHnoBanue coCTaBHOM 4aCTH MarepualibHO-TEXHUYECKOMN Homep aymuropr
n/n 0a3bl (pu
HE00XOJJUMOCTH)

1 | JlexunonHas aygutopuss — — YKOMIUIEKTOBaHa @DOH/[I JIEKIIMOHHBIX

CHeIUaTU3UPOBAHHOMN (yuebHol1)  mebenbio, aynutopuii ['VAII
Ha0OpOM JEMOHCTPALIMOHHOTO 00opyoBaHUs
u y4eOHO-HATIISITHBIMH TTOCOOUSMU,

00ecreYnBaOUMMH TEMAaTHYECKUE WILTFOCTPALIH,

COOTBETCTBYIOIIKE pabOuYrUM y4eOHBIM MPOrpaMMaM JTUCIHUILIINH

(Momyneit).

2 | Aymutopun Ans  TPOBEAEHUS  MNpakTHUecKuX 3aHsATHH  —| DoHpg aynutopuii
YKOMITJIEKTOBaHbI CIIeUaIN3UPOBaHHOM (yueOHoit) Mebenblo, I'VAII
HabOPOM JIEMOHCTPALIMOHHOTO 000PYI0BaHUS U (ya1. Tacteno 15,
y4eOHOHAITISTHBIMU TTOCOOUSMH, 00€CTICUNBAIOIITIMHU ayn. 24-12)
TEMaTU4YeCKHE WIUTIOCTPALlMU, COOTBETCTBYIOIINE pabounuM
y4eOHBIM MTPOrpaMMaM JUCIHUILIUH (MOAYIeit).

3 | [lomemienne aisi caMOCTOSTETFHON PabOTHl — YKOMITJICKTOBAHO ®donp aynuropuit
CHeIUaTu3uPOBaHHON (YUeOHO) MeOeIbI0, OCHAIIICHO 'VATL
f‘(OMHLIOTep”HOI/I TEXHHUKOH ¢ BO3MOKHOCTBIO MOAKITIOYEHUS K CETH (y. Tactemio 15,

WuTepHer" u obecriedeHo JOCTYNOM B 3JIEKTPOHHYIO ayn, 24-12)
nH(pOPMAITMOHHO-00pa30BaATEIBLHYIO CPENY OpraHU3AIIH.




4 | YyeOHas aymuTOpHs Ui TEKYIIETO KOHTPOJIS M MTPOMEKYTOUHOM ®oHnp aynuropuit
arTecTaliy — YKOMIUIEKTOBaHA CIICIIMATU3UPOBAHHON (yaeOHOI) ['VAII
Me0eIbI0, TEXHUYECKUMU CPEICTBAMH 00yUEHUS, CIIyKaIllUMU

’ pv v > CILYK (yn. I'acremno 15,
VTS TIPENICTaBICHHS y9eOHOM nH(DOpMAIUH. ayn. 24-12)

10. Onenounsie cpeacTBa AJIs MPOBEICHUS IPOMEKYTOUHOM aTTeCTaI[H
10.1. CoctaB OLIEHOYHBIX CPEACTBAIS IMPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
00yJaromuxcst Mo JUCUUIUIMHE puBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIs IPOBEJCHUS IPOMEKYTOYHOM aTTeCTalluu

Buza npomexyTo4HON arTecTaluu IlepedyeHp OLICHOUYHBIX CPEACTB
3auer Cnucok BOMpOCOB;
TecTsl
BrinonHeHne KypcoBoro npoekra DKcrnepTHas OLlEHKa Ha OCHOBE TpeOOBAaHUH K
COJIEPKAHUIO KypCOBOT'O IIPOEKTA.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas puBeAeHa B Tabnuie 14. B Teuenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBUia
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepun onleHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

OrieHKa KOMITETEHITUN

Xapakreprctika chOpMUPOBAHHBIX KOMITCTEHITUI
5-0ayuipHad mIKaia paKIep (bopup

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYPHI,
TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHUS;

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeIIMaTN3UPOBAHHBIX TIOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYLIECTBY M3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONMMpasch HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYPBI;

— JIOIyCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
HaIpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3arpynHsieTcs: B GOpMYJIUPOBAHUHN BBHIBOJOB M 0000IIEHNUI;

— YaCTUYHO BJaJIe€T CUCTEMOH CIENMAIN3UPOBAHHBIX TOHITHH.

«y/IOBJIETBOPUTEITHHOY
«GAuTEHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

HCYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

— o0ydJaromuiics He YCBOWJI 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO
MarepHaa;

paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUH;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

— J0IIyCKaeT CYLICCTBCHHBIC OIINOKHU u HETOYHOCTH IIpH

— UCIIBITBIBACT TPYJAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

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

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

Ne i/t

[lepeuens BompocoB (3aa4) AJsl IK3aMeHa

Kon
WHJUKATOpa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bormpocsr (3amaun) nis 3avera / qud . 3auera npeacTaBieHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3adera

Ne i/t

[Tepedyens BonpocoB (3a1av) 11t 3adeta / nudd. 3auera

Kon
WHJUKATOpa

Kakne ocHOBHBIE TpeOOBaHUS PEABIBISIOTCS K
rEOMETPHYECKOM MOJICIIN IIPH ITOJATOTOBKE 3a1a4M ISl
JIMHEHHOTO0 CTaTUYECKOTO aHamn3a?

OmnummTe MoCIea0BaTeNbHOCTD ICHCTBUIL TPU CO3AaHUH
napameTpuieckoit monenu B Ansys Mechanical.

Kakue gakTopsl HEOOXOIUMO YUUTHIBAThH MPU BIOOpE TUTIA
KOHEUYHBIX 3JIEMEHTOB JIJI TUHEHHOTO CTATUYECKOTO aHaian3a?

B yem 3akio4aroTcs 0cOOEHHOCTH CO3JaHUs CETKH IS
TOHKOCTEHHBIX KOHCTPYKLIUN?

Kakue kpurepun ucnosnb3yroTcs 1 OEHKH KayecTBa
KOHEYHO-3JIEMEHTHOU CETKU?

VK-1.3.1

OnumunTe OCHOBHBIC TUIIBI T'paHUYHBIX YCHOBHP’I,
HCITIO0JIb3YCMbBIX B JIMHEHHOM CTaTHYCCKOM aHAIIH3e.

Kaxue mapameTpbsl HE0OX0IMMO YUUTHIBATh PU Ha3HAYEHUU
Harpy3oK B 3a/la4ax JIMHEHHOI0 CTaATUYECKOro aHain3a’?

B 4eM 3akimo4aroTcs 0COOEHHOCTH MOAETMPOBAHNUS
COEMHEHM B IMHETHOM CTaTMYECKOM aHaiu3e?

Onumnunre OCHOBHBIC MCTOABI MPOBEPKU CXOAUMOCTU PCIICHUSA
B JIUHEHHOM CTaTHYE€CKOM aHaJIH3e€.

10

Kakmne napamMeTpbl HCO6XOI[I/IMO YUYHUTBIBATH ITPHU HA3HAYCHUN
MaTCpraJIOB IJIA JUHEHHOTO CTAaTUYECKOIr0 aHaIn3a?

YK-1.3.3

11

B uewm 3akmrouarorcst o0coOeHHOCTH 00pabOTKU PE3yNIHTAaTOB
JUHEHHOT0 CTaTHYeCKOro aHam3a?

12

Onummure OCHOBHBIE TUIIBI TOCTIIPOIIECCOPHON 00pabOTKH
pesynbratoB B Ansys Mechanical.

13

Kakue gakTopsl BIUSAIOT Ha TOYHOCTH PELICHUS MPH JINHEHHOM
CTaTMYECKOM aHanu3e?

14

B dem 3akI04aroTCs 0COOCHHOCTH MMPOBCACHU A
MHOIromaroBoro pCuicHus B JIMHEHHOM CTaTHYECKOM aHanu3e?

15

OnuimTe OCHOBHBIE METO/bI TPOBEPKU KOPPEKTHOCTH
KOHEYHO-YJIEMEHTHOU MOJIEIH.

YK-1.V.1




16 Kaxkue mapameTpsl HEOOXOAMMO YIUTHIBAThH MPH CO3/IaHUH YK-1.V.3
CETKH Il MOJEIIMPOBAHMSI KOHIICHTPATOPOB HANIPSKCHUIA?
17 B yewm 3akmmtoyaroTcsi 0cOOEHHOCTH MOAECTUPOBAHUS
CUMMETPUYHBIX KOHCTPYKIUH B INHEHHOM CTaTHYECKOM
aHanusze?
18 OnummTe OCHOBHBIE METO/IBI TPOBEPKH KaYeCTBA CETKH IS
JMHEHHOro CTATHYECKOT0 aHAJIM3a.
19 Kakwue ¢akTops! BIUSIOT Ha BEIOOp pa3Mepa IeMEHTOB IpU
CO3JIaHUH CETKHU?
20 B yem 3akimovaroTcss 0coOOEHHOCTH Ha3HAYEHUSI HATPY30K MPH
MOJICJTUPOBAHUM TEMIIEPATYPHBIX BO3JACHCTBUI?
21 Onuiure OCHOBHBIE TUIIBI KOHTAKTHBIX Iap, Ucnoib3yembix B | YK-1.B.2
JMHEHHOM CTaTUYECKOM aHaJIM3e.
22 Kakue napameTpsl HEOOXOIUMO YUUTHIBATh IIPU HA3HAUEHUH
CBOMCTB KOHTAKTa B JMHEWHOM CTAaTHUYECKOM aHaIu3e?
23 B 4em 3akioqaroTcs 0cOOEHHOCTH MOJIETMPOBAHUS JKECTKUX
T€J B INHEHHOM CTaTUYECKOM aHayuze?
24 OnuimTe OCHOBHBIE METO/IbI TPOBEPKH KOPPEKTHOCTH
I'PAHUYHBIX YCIOBHH.
25 Kaxkue akTopbl BIUSAIOT HAa BEIOOP THIIA JIEMEHTOB MPH
MOJICJIMPOBAHUU OAJIOYHBIX KOHCTPYKITUHN?
26 B 4eMm 3akimrouaroTcss 0COOEHHOCTH CO3MAHUA CETKU IS 11K-6.3.2
MO/JICIIMPOBAHUS CBAPHBIX COCTUHEHUH?
27 OnuimuTe OCHOBHBIE METO/IbI TPOBEPKH CXOAMMOCTH PELICHUS
IPHU MOJICIIMPOBAHNH TOHKOCTEHHBIX KOHCTPYKIIHA.
28 Kakue napameTpsl HEOOXOIUMO YUUTHIBATh IPU Ha3HAUEHUH
MaTEpPHAJIOB JUISI KOMIIO3UTHBIX KOHCTPYKIIHIA?
29 B gewm 3akimo4aroTcs 0cOOCHHOCTH 00pa0OTKH PE3yIbTAaTOB
JU1 KOHCTPYKLMH ¢ KOHIIGHTPATOpaMH HAIPsKCHUNA?
30 OnummTe OCHOBHBIE METOJIBI TPOBEPKH KOPPEKTHOCTH
pe3yJIbTaTOB JMHEHHOT0 CTATUYECKOI0 aHAJIM3a.
31 Kaxue gakTopsl BIUsAIOT Ha BBIOOp THIIA 3JIEMEHTOB IIPU [IK-6.Y.1
MOJICJIMPOBAHUHM IIJIACTUHYATBHIX KOHCTPYKIIUNA?
32 B uem 3akimroyaroTcsa 0COOEHHOCTH CO3IaHUs CETKH JUIS
MOJICIIMPOBAHUS OTBEPCTHI?
33 Onwummre OCHOBHBIE METOJIBI TPOBEPKH KaueCcTBa KOHEUHO-
9JIEMEHTHOM MOJIeNM TPU MOJETMPOBAHUM COETMHEHUH.
34 Kakne napameTpsl HEOOXOIUMO YUUTHIBATH TPHU HA3HAUCHUH
Harpy3oK JJIsi MOAETHPOBaHUS JaBJIeHUs?
35 B yem 3akitouaroTcsi 0cOOEHHOCTH 00padOTKH pe3yabTaTOB
JUI KOHCTPYKIUH € )KECTKUMU TeJTaMu?
36 OnuimmMre OCHOBHBbIE METOIbI MPOBEPKH cxoauMocTh pemenus | [1K-6.B.2
IIPY MOJICJIMPOBAHUY TEMIIEPATYPHBIX BO3IEHCTBUI.
37 Kakue ¢akTops! BIUSIOT Ha BEIOOP THIIA HJIEMEHTOB MPH
MOJICJTMPOBAHUN MACCUBHBIX KOHCTPYKIINI?
38 B yem 3akimo4aroTcs 0cOOEHHOCTH CO3/JaHUsl CETKH IS
MOJIETTUPOBaHUs pedep KeCTKOCTU?
39 OnuimTe 0OCHOBHBIE METOJIbI TPOBEPKH KOPPEKTHOCTH
Ha3HAYEHUS] MaTEPUAIIOB.
40 Kakue napameTpsl HEOOXOIUMO YUUTHIBATh IPU 00pabOoTKe

PE3yNbTaTOB JIJIsl KOHCTPYKIMM ¢ KOHTAaKTHBIMH Mapamu?




[lepeyeHp TeM [UII KypCOBOTO IPOCKTHPOBAHUS/BBIONHEHHUS KypCOBOH pabOTHI
Mpe/ICTaBJIeHbI B Tabuie 17.
Ta6mmma 17 — [lepedenn TeM 11 KypCOBOTO MPOSKTUPOBAHHS/BBITIOJIHEHHSI KYPCOBOM paOOTHI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINOIHEHUS

Ne mi/mm .
KypCOBOI pabOThI

1 HccnenoBanue HapsiKeHHO-1€(OPMUPOBAHHOTO COCTOSIHUS CBAPHOM
KOHCTPYKITUU aBTOMOOWMIILHOTO Ky30Ba IPH CTATUYECKON HArpy3Ke

2 AHanu3 NpOYHOCTH U KECTKOCTH aBUALIMOHHOM MaHEN! MPU Pa3IN4HbIX
BapUAHTAX KPEIUJICHUS

3 MonenupoBanue paboThl TPYOOIIPOBOJHON OMOPHI C YIETOM peaabHbIX
KOHTAKTHBIX B3aUMOACUCTBUN

4 HccnenoBanue BIusHUs (OPMBI MIOMEPEYHOTO CEYEHHS Ha TPOYHOCTh
0aJI04HOI KOHCTPYKIIMH

5 AHanu3 pacrpeeseHus HanpsKeHUH B y3J1€ KPEIJIeHUs TPOMBILIIIEHHOTO
000pyTI0BaHUS

6 Pacuer u onTumMu3anys KOHCTPYKIIMH TETLIOOOMEHHOTO arapaTra ¢ y4eTomM
TEMIIEPATYPHBIX BO3JEHCTBUN

7 WccnenoBanue BIUSHUS KOHIICHTPATOPOB HAINPSHKEHUN HA TPOYHOCTH
JIeTaJIM MAIIMHOCTPOCHMUS

8 AHanu3 paboThl MOIIIAITHAKOBOTO y3JIa IPHU CTATHYECKON Harpy3Ke

9 MonenrpoBaHe B3auMOICHCTBUS JeTajeil B pe3b00BOM COeTMHEHUHN

10 Pacuer npoyHOCTH U )KECTKOCTH KOPITyca OBITOBOM TEXHUKH TPU
SKCIUTyaTallMOHHBIX Harpy3kax

11 HccenoBanre HAPsHKCHHO-1e()OPMUPOBAHHOTO COCTOSHUS TOHKOCTEHHOU
KOHCTPYKIIUU TPU U3rnode

12 AHanM3 NPOYHOCTU U KECTKOCTH MOCTOBOM KOHCTPYKIIUU C YUETOM
COOCTBEHHOT0 Beca U HKCIUTYaTAllHOHHBIX HArPy30K

13 MonenupoBanue paboThl HECYIel KOHCTPYKIINH 3AaHUSI IPU CTaTUYECKOM
Harpyske

Bompocsl 11t mpoBeneHHMsT TPOMEXKYTOYHOM aTTecTallii B BHUJIE TECTUPOBAHUS

npecTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

y Kon
Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
MHAMKATOpa
1 Kako# TMIl KOHEYHBIX 3JIEMEHTOB PEKOMEHYETCs MCIIOJIb30BaTh JUIs YK-1.3.1

MO/JICIMPOBAHUS TOHKOCTEHHBIX KOHCTPYKIIUH?
a) TBepoTeNbHBIC FTIEMEHTHI

0) O600UYCUHBIC 3JIEMEHTHI v/

B) Berymue aneMeHTHI

) Y3JI0BBI€ DJIEMEHTHI

2 ITpu nmpoBeieHUN MHOTOIIIArOBOT'O PEIICHUsT HEOOXOIUMO YUUTHIBATD:
(BBIOEpUTE BCE BEPHBIE BAPUAHTHI)

a) v/ IlocnenoBaTenbHOCTh MPHIIOKEHUS HATPY30K

0) TemmnepaTypHbIe BO3ICHCTBHS

B) v/ 3aBHCHMOCTH PE3YJIbTaTOB MPEIBIAYILIETO 1ara

r) v/ Bennunny mara Harpy3ku

3 CooTHecHUTe TUNBI KOHEYHBIX JIEMEHTOB C X HA3HAYEHUEM:
JleBwlii cTosOer;:




A) TBepaorenbHbIC 351IeMeHTH — 3) Pacuer 00beMHBIX Tel

b) OGonoueunsie anemeHTs — 1) MoaenupoBaHue TOHKOCTEHHBIX
KOHCTPYKIHUIA

B) CtpykrypHblie a5eMenTsl — 4) MonenupoBaHue 0anok U CTepiKHEN
I') KontakTHbie 35eMeHTh — 2) Onrcanue B3auMOACHCTBUS MEKITY
TEJIaMu

Omnpenenure nocnea0BaTeIbHOCTh ACUCTBUN TpU paboTe ¢
CUMMETPUSMU:

A) 3ayiaHue rpaHUYHBIX YCIOBHUI

b) Onpenenenne ni0cKOCTH CUMMETPUHU

B) Co3nanue nosHoi reoMeTpuun

I') [loctpoenue yceueHHONU MOETN

I) TIpoBepka pe3ynbTaToB

IIpaBuibHbil oTBEeT: BBI'A ]

Onuiure OCHOBHBIE ATAIbl OJTOTOBKY T'€OMETPUUYECKON MOACTH st
KOHEUHO-3JIEMEHTHOT0 aHayn3a. Kakue TpeOoBaHus PEAbBISIOTCS K
kauecTBy reomerpun? [IpuBeaute npuMepsl TUMTHYHBIX OIMIHOOK IPH
IIOJIFOTOBKE F€OMETPHUH U CIIOCOOBI UX YCTPAHEHHUS.

I[Tpu co3qaHum CETKH ISl TMHEWHOTO CTATHYECKOrO aHAM3a KaKOH
KpHUTEpUil ABIsieTCsl HanboJee BaKHBIM?

a) PaBHOMEpHOCTH pa3MepoOB 3JIEMEHTOB

0) MuHMMHU3a1Ms KOJMYESCTBA SJIEMEHTOB

B) COOTBETCTBHE Pa3MEPOB IIEMEHTOB XapaKTEPHBIM pazMepam
KOHCTPYKIHHU v/

r) Mcrionb30BaHKe TOIBKO TETPAdIPUIECKUX IICMEHTOB

ITpu 06paboTke pe3yIbTaTOB JIMHEHHOIO CTATHYECKOTO aHAIN3a MOKHO
MOJIy4UTh: (BbIOEpUTE BCE BEPHBIEC BAPUAHTBI)

a) v/ PacnpenencHue SKBUBAICHTHBIX HAPSDKCHUI

0) TemmepaTtypHoe 10JIe

B) v JlebopMUpOBaHHYIO KOHPHUTYPAIIHIO

r) v/ BekTopbl nepeMenieHuit

VY cTaHOBHUTE COOTBETCTBUE MEXTy ITapaMeTpaMy CETKU U UX BIUSTHUEM
Ha TOYHOCTH pacyera:

JleBblit cTonberr:

A) Pa3mep anementoB — 3) Onpenensier ri100aabHyI0 TOYHOCTh
pacuera

b) ®opma snemenToB — 2) BiusieT Ha HCKakeHUE HIIEMEHTOB

B) IInotHocTh ceTkn — 1) Onpenenser JIOKaJIbHYI0 TOUHOCTh B
o0JacTh KOHIEHTPATOPOB

I') Tumn snementoB — 4) OnpezaensieT BO3MOKHOCTh MOAETUPOBAHUS
T€OMETPHH

Pacniono>xure sTansl IpoOBEPKU Ka4e€CTBA CETKU B IPABUIIBHOM MOPSIAKE:
A) KoppexkTupoBka ceTku

b) IIpoBepka kauecTBa 3J1EMEHTOB

B) Ananu3s rpanuenTa pazmMepos

I') OuieHka UCKa)XeHUS 3JIEMEHTOB

J1) IIpoBepka MIOTHOCTH CETKU

IIpaBuibHbil oTBeT: BI'JIBA

10

Kakue gakTopsl HEOOXO0UMO YUUTHIBATh MPU BHIOOpE THIA KOHEYHBIX
2JIEMEHTOB /151 KOHKPETHOM 3aaun? CpaBHUTE IPEUMYLIECTBA U
HEJ0CTaTKH UCIOJIb30BaHUs TBEPIOTEIbHBIX, 000JI0YEUHBIX U

YK-1.3.3




CTPYKTYPHBIX 3JIEMEHTOB.

11

Kakoii napamerp HE yunThiBaeTcs npu Ha3HaUEHUU Harpy3oK B
JIMHEWHOM CTaTUYECKOM aHanu3e?

a) IHTeHCUBHOCTD Harpy3ku

0) HampaBnenue neicTBUs HArpy3KH

B) YacToTa npuIioKeHus: Harpy3ku v/

r) Touka mpHIIOKEHUS HATPYy3KU

12

Kaxue MeToabl HCTIOIB3YIOTCS 7Sl IPOBEPKU KOPPEKTHOCTU KOHEUHO-
3JIEMEHTHOM Mozenu? (BbIOEpUTE BCE BEPHBIE BAPUAHTHI)

a) v/ CpaBHEHHE C aHATUTUIECKUM PEIICHUEM

0) MI3MeHeHue TUIa 3JIEMEHTOB

B) v/ IlpoBepka Gayanca cui

r) v/ AHanu3 pacrnpeieieHus HanpsuKeHUu i

13

CooTHecuTe TUIBI TPAHUYHBIX YCIOBHM C UX IPUMEHEHHEM:

JleBnlii cTONOCI:

A) XKectkoe 3akperuienne — 1) [lonHoe nckitoueHue nepeMerieHun

b) Ynpyroe 3akpermnenue — 2) OrpanndyeHue nNepeMeneHnii ¢ ynpyrum
BOCCTaHOBJICHHEM

B) 3amemnenne — 3) 3anpeT Bcex NepeMenIeHU U TOBOPOTOB

I') llapaupHoe coenunenue — 4) OrpaHuueHue JIMHEHHBIX
NepeMENIeHIH ¢ BO3MOKHOCTBIO TOBOPOTA

14

YcTaHoBUTe MOPSAIOK ASHCTBUIN MPU MapaMeTPHUUECKOM HCCIIEIOBAHUMU:
A) Co3nanue napameTpu4eckoi Moieau

b) 3apanue nuanazoHOB U3MEHEHUS MAPAMETPOB

B) IIpoBenenue cepun pacueToB

I') Ananus pe3ynbTaToB

1) Onpenenenue napameTpoB ONTUMHU3AIIT

[IpaBunbHbiit oTBeT: ABJIBIT

15

OObscHUTE TPUHLKI PaOOTHI METOZA KOHEUHBIX 3JIEMEHTOB IIPU
peleHny cTaTndeckux 3a1ad. Kak gopmupyercs cucrema ypaBHeHUH
MKD? Kakne ocHOBHbIE MaTpHIIbl YJaCTBYIOT B PEILIEHUU U UTO OHU
XapaKTEepU3yroT?

VK-1.V.1

16

UYrto He0OXOAMMO MPOBEPHUTH B TIEPBYIO OUEPE/Ih PH aHAIHM3E KauyecTBa
KOHEUYHO-3JIEMEHTHOU CeTKHu?

a) [pouieHT 1e()OPMHUPOBAHHBIX ITEMEHTOB v/

6) Pazmep camoro 00ibIIOTO 37IEMEHTA

B) PaBHOMEpHOCTE pacnpezeneHus y3ioB

r) OO011ee KOJIMYEeCTBO AIIEMEHTOB

17

ITpu nmpoBeieHUN MHOTOLIIArOBOTO PEIIEHUsI HEOOXOIUMO YUUTHIBATD:
(BBIOEpUTE BCE BEPHBIE BAPUAHTHI)

a) v/ IlocnenoBaTenbHOCT MPHIIOKEHUS HATPY30K

0) TemnepaTypHbIie BO3ICHCTBUS

B) v/ 3aBHCHMOCTb PE3YJIbTATOB MPEIBIAYIIETO I1ara

r) v/ Bennunny mara Harpy3ku

18

VY cTaHOBHUTE COOTBETCTBUE MEXKY ATallaMH pacuera U UxX
MOCJIEI0BATENBHOCTBIO:

JleBnlit cronben:

A) Co3nanme cetku — 2) Bropoii atamn

b) Haznauenue Harpysok — 3) Tpetuii atan

B) Ilonroroska reomerpun — 1) [lepsiit aTan

I') Ananu3 pesynptatoB — 4) Ilocnennuii stan

VK-1.V.3




19

Omnpenenure MOCIEI0BATEILHOCTh ACHCTBUHN TP padboTe ¢
KOHTAKTHBIMHU B3aUMOICHCTBUSMMU:

A) 3aj1aHre KOHTaKTHOTO B3aUMOJICHCTBUS

b) Onpenenenue 1eneBoii MoBEpXHOCTH

B) Ha3naueHue KOHTAaKTHOTO JTaBJICHUS

I') Be1bop Tumna koHTakTa

J1) Onpenenenue 6a30BOi MOBEPXHOCTH

[IpaBunbubiit orBet: ' /IABB

20 Onumure pa3inyHble TUIBI TPAHUYHBIX YCIOBUI, HUCIIOJIb3yEMBIX B
cratudyeckoM ananuse. [lpuBeaure npumepsl 3a1ad, rae NPUMEHSIOTCS:
KECTKOE 3aKpericHHue
YIPYTo€ 3aKperieHne
3aleMIIeHHe
LIAPHUPHOE COEMHEHHE
21 Kakoii TvI rpaHHMYHBIX YCIOBUH UCIOIB3YETCS AJIs1 MOACIUPOBAHUS VK-1.B.2
KECTKOM 3a/1enKu’?
a) [TosHoe 3aKperuieHre BCeX CTEeNeHel CBOOOabI v/
0) 3akperieHre TONIbKO JTUHEHHBIX MepeMeeHUu
B) 3aKpeIUIeHHE TOJIKO YIJIOBBIX ITEpEMEIEHUIN
r) YacTu4yHOE 3aKpeIuieHne Mo OAHOMY HaIPaBJICHUIO
22 [Ipu Ha3HauUEeHUU MaTepUANIOB JJi IMHEMHOIO CTATUYECKOTO aHAIN3a
Heo0X0IMMO yKa3aTh: (BbIOEpHUTE Bce BEPHBIC BAPHAHTHI)
a) v' Moayinb ynpyrocTtu
6) Koadduiment remnepaTypHOro pacumpeHus
B) v Koapduuuenr [Tyaccona
r) v [lnotHOCTH MaTepHaia
23 YcTaHOBHUTE COOTBETCTBUE MEXK/Ty TUIIAMH aHAJIN3a M UX Ha3HAYCHUEM:
JleBnlii cTosoer;:
A) Jlunelinplii craTuueckuii ananus — 4) PacueT npu nocTosSsHHBIX
Harpyskax
b) Ananu3s yctoiitunBoctu — 2) OnpeniesieHre KpUTUIECKOW Harpy3Ku
B) lunamuueckuit ananus — 1) PacueT coOCTBEeHHBIX 4acTOT U OpM
Kose0aHui
I') TennoBoii ananu3 — 3) PacueTr TemnepaTypHOTo mosis
24 Pacnonoxwute 3Tansl peneHns CTaTHIecKoi 3a/1a4i B IPAaBUIIBHOM
MOpsiKE:
A) IlpoBepka cXOAUMOCTH pEeIICHUS
b) Iloctpoenue cetku
B) IlonroroBka pacueTHOM CXeMbl
I') Ananu3 pe3ynpTaToB
J1) Beimonnenue pacuera
ITpaBuibHbli oTBeT: BBJIAT
25 Kakne nmapameTpsl HEOOXOIUMO yUUTHIBATh MTPH CO3/IaHUM CETKH JIJIS
obecrieyeHus: TOYHOCTH pacyera? OnUIINTe BIUSHUE!
pa3Mepa 3JeMEHTOB
(OpMBI TIEMEHTOB
TUTOTHOCTH CETKH
NEPEXOAHBIX 30H
26 [Ipu npoBeneHny TMHEWHOTO CTATUYECKOTO aHAIN3a KaKKe [1K-6.3.2

HaNpsOHKEHUs PACCUUTHIBAIOTCS IO YMOTYAHUIO?
a) ['1aBHbIE HaNIpsKEHUS




0) DKBHBAJICHTHBIC HAMPSKEHUSA v
B) HopmaiibHbIE HanIpsiKEHMS
r) KacarenbHble HanpshkeHUs

27

Kakwue THITbI rpaHUYHBIX YCIIOBUI HCIIOIB3YIOTCS TIPU MOJICITUPOBAHHA
COCTMHECHMI? (BBIOEPUTE BCE BEPHBIC BAPHUAHTHI)

a) v/ JKecrtkoe 3akperieHue

0) v/ CB0OOHOE MEpEeMEICHUE B OJTHOM HaIPaBICHUN
B) BpaiuieHue Bokpyr npou3BoJIbHOM Ocu

r) v/ Yopyroe 3akpervieHue

28

CooTHecuTe THUIIBI HAPSHKEHHUH ¢ UX ONPEIeICHUEM:

JleBnlii cTONOCI:

A) DKBUBaJICHTHBIE HaNpsDKEHUsT — 3) XapaKTepu3yrT MPOYHOCTh
Marepuaia

b) I'naBHbIe HanpspkeHus — 4) JeUCTBYIOT B TJIaBHBIX TUTOMIAIKAX

B) Hopmanbhsie Hanpsbkenus — 2) JleCTBYIOT NEpIeHIUKYISPHO
CEUCHUIO

I') KacarenbHble HanpsixeHus: — 1) Bo3HUKaIOT B IIOCKOCTH CEYEHUS

29

VYcTraHoBUTE MOCIE0BATEIBHOCTh ONIEpaliuid Py Ha3HAYECHUH
Harpy3okK:

A) Baganue HHEPIHMOHHBIX HArPYy30K

b) Onpenenenne onopHbIX YCIOBUN

B) HazHauyeHue moBEepXHOCTHBIX HAIPy30K

I') 3amanue 0OBEMHBIX CHIT

J1) YcTaHoBKa TeMIiepaTypHbIX BO3/IeHCTBUN

[TpaBunbubit otBeT: BBI'JIA

30

Kakue Tunbl HanpspKeHUH NCOIb3YIOTCS IPU aHAINU3€ Pe3ybTaToB
cratndeckoro pacuera? O0bsicHUTE (PU3UUECKHIA CMBICIT:

IJIaBHBIX HAPSKEHUN

HKBUBAJICHTHBIX HANPSKCHUN

HOpPMaJIbHBIX HaIlPsDKEHUH

KacaTeJIbHbIX HaPsHKEHUN

31

Kaxoii MeTox ucnosnb3yercs Juisi IPOBEPKH CXOJUMOCTH PELLEHU?
a) YMeHbIICHNE Pa3MepOB dJIEMEHTOB v/

0) YBenuueHue KoJIMYecTBa 11aroB Harpy3Ku

B) I3MeHeHue Tuna KOHEYHBIX 3JIEMEHTOB

r) I3MeHeHne rpaHu4HbIX YCIOBUMN

32

ITpu ananmu3e KauecTBa KOHEYHO-3JIEMEHTHOM CETKU HEOOX0IMMO
MIPOBEPUTH CIEAYIOLINE TapaMeTphl: (BHIOEpUTE BCE BEPHBIE BAPUAHTHI)
a) v/ IlpoueHT neopMrUpOBaHHBIX DIIEMEHTOB

0) v/ PaBHOMEpHOCTh pacrpeieieHus: pa3MepOB DJIEMEHTOB

B) O0I111€€ KOJIMYECTBO JIEMEHTOB

r) v/ COOTHOILICHHE Pa3MEPOB CMEIKHBIX IIEMEHTOB

33

YcTaHOBHUTE COOTBETCTBUE MEXKY ITapaMeTpaMH MaTepraia U ux
(U3MYECKUM CMBICIIOM:

JleBnlit cronben:

A) Moayns ynpyroctu — 2) Mepa jKecTKOCTH MaTepHrala

b) Koadpunument Ilyaccona — 1) OTHOIIEHHE TONIEpEUHOM
nepopMaIuu K IpoaoIbHON

B) Ilpenen tekyuectn — 3) XapakTepucTHKa IJIACTUYHOCTH

I') Monynb casura — 4) Mepa conpoTuBIIEHUS CABUTY

34

OHpe,Z[CJ'II/ITe IOCJIEIOBAaTEIbHOCTh ASUCTBUM IIPpU aHAJIN3C

[IK-6.Y.1




HaIpsHKEHHO-1e(OPMUPOBAHHOTO COCTOSHHUS:
A) Pacuer moaenu

b) Onpenenenne Tumna 31eMEHTOB

B) 3ananue cBoiicTB MaTepuana

I') Co3nanue reoMeTpuyIeCcKON MOIETH

) Iloctpoenue cetku

ITpaBunbnbiii oTBeT: I'JIBJIAB

35 OnummMre OCHOBHbIE KPUTEPUH OLIEHKU Ka4eCTBA KOHEYHO-3JIEMEHTHOM
Mmojenu. Kakue napamerpbsl He0OXOAMMO MPOBEPSTH MIPU BepUPUKaLUU
Mozenu? IlpuBenuTe npuMepsl METOI0B BalUIallui PE3yIbTaTOB.

36 [Ipu MozienMpoOBaHUU CUMMETPUYHON KOHCTPYKIIMU KaKOW THIT [1K-6.B.2
CUMMETpPUHU HanboJiee YacTo NCIOIb3yeTCs?
a) [lmockoctHas cummeTpust v/

0) OceBast cuMMeTpHs

B) [lwmHaprueckas CuMMeETpuUs

r) Chepuyeckas CHMMETPHSI

37 Kakue daktopsl BIUSIOT Ha BEIOOP THUITA KOHEYHBIX AJIEMEHTOB IIPU
co3zaHuy ceTku? (BbIOEpUTE BCE BEPHBIC BAPHAHTHI)

a) v/ ToniuHa CTEHKH KOHCTPYKIMU

0) Tum marepuana

B) v/ Xapakrtep HarpyxeHus

r) v' ['eomeTpust Mmosenu

38 CooTHecuTe THUITBI CAMMETPHH C UX TIPUMEHEHUEM:

JleBnl1ii cTosoen;:

A) IlnockoctHas cummeTpus — 2) Jljis CHMMETPUYHBIX OTHOCUTEIBHO
IUIOCKOCTH TEJ

b) Oceas cummerpust — 1) s Ten BpareHus

B) Hunuaapuueckas cummerpust — 3) st e ¢ HUIMHAPUYECKOM
bopmoit

I') Cepuueckast cummerpust — 4) Jlst ten chepudeckoit Gopmbl

39 YcTaHOBHTE NTPABUIIBHYIO ITOCIIEI0OBATEIBHOCTD 3TAIIOB CO3/IaHNUs
KOHEYHO-3JIEMEHTHOW MOJIENH:

A) Ha3naueHue Harpy3ok ¥ rpaHUYHBIX YCIOBUN

b) Co3nanue cetkun

B) Ilonroroska reomeTpun

I') Ananus pe3ynbTaToB

J1) IIpoBepka kauecTBa CETKU

ITpaBuibHbli otBeT: BB/IBAT

40 Kaxue MeToapl ONTUMHU3ALNN CETKU CYIIECTBYIOT? ONMUIINTE alrOpPUTM
aJlalITUBHOTO IIEpecyeTa CeTKU. B Kakux cirydasx peKOMEHIyeTcs
UCIOJIb30BATh HEPABHOMEPHYIO CETKY?

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYYarolIMXCsl 3a09HOH (hOPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSIONIMe  HPOIEeIyphl  OLIEHUBAHUS
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLHUH, COJIEpKarcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAIIL, pernameHTUpYylOIIMX NOPSAAOK M MPOLEAYPY




NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluu 00y4JaroImuXcs
I'VAIL

11. MeTOI[I/ILIeCKI/Ie YKa3aHuAa Jisd 06yqa}0mﬂxc;1 I10 OCBOCHHIO JUCHUITJIMHBI

11.1. Meroauyeckue yKazaHus s OOy4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe W SICHOE H3JIOKEHHE ydeOHOro marepuana. Ha3HaueHue COBpEMEHHOW JIEKIMH B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpOOJIeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEWUIIMX
JOCTHO)KEHUH Hay4yHOH MbIciu. B yueOHOM mporecce JIeKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeJIbHOE NPEACTaBICHUE O AUCLUILIMHE,
[IOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

ITnanupyemMsble pe3yabTaThl IPU OCBOEHUH 00y4YaroUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHE HOPOPECCUOHANBHO-JIENOBBIX  KAayecTB, JIIOOBM K MpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsiBJIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON PabOThI;

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIIne Tobl;

— HayyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuas (BbIACIATH TJIaBHBIE MBICIH U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATH HUX B  Pa3jIMuYHBIX
dbopMynupoBKax);

—  TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIekuMOHHBI MaTepuall MOXET CONPOBOXKIATHCA JEMOHCTpauued CIaioB W
UCMOJIb30BAaHUEM DA3aTOYHOI0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AIETbHBIX TEMATHUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

— COOTBETCTBYET TeMaM JIeKIuH 1. 4.2.

11.2. Metoauueckue ykazaHus A OOYyYaroIUXCs IO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabot

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YIriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOTUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONW OO0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

Breinonnenue nabopaToOpHbIX pabOT 00ydaroIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00ecIeunBarONINM PEHICHUE CIEAYIONINX OCHOBHBIX 337124 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUIUTHBI;

— 3aKpeIUICHHe, pa3BUTHE W JICTAIM3allUs TEOPETHYECKUX 3HAHWM, TOJYYEHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 U3y4aeMOH TUCIUIINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.



3ajianue ¥ TpeboBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

JIaGoparopubie paboThl MO AucHUIUIMHE «VIMUTAIIMOHHOE MOJETUPOBaHHE (DPU3MUYECKUX
U TEXHOJOTHYECKHX IPOIECCOBY MPOBOAATCS B aymautopuu kKadeapsr Ne 1 (aym. 24-12). s
npoBeieHUsT J1a00paTOPHBIX paboOT MCMONB3YIOTCS KOMIBIOTEpPHI C IpexyctaHoBieHHbIM [10,
MO3BOJIAIOIIME BBIIOIHATH PabOTHl M0 UMHUTALIMOHHOMY MOJIEJIMPOBAHUS MO BCEM OCHOBHBIM
paszgenaM AuCIUIUIMHBL «IMHTalMOHHOE MOAECTUpPOBaHHE (PU3UUYECKUX M TEXHOJIOTHYECKUX
npoueccoB». [lopsaok nposeneHus 1a00paTOpHOM pabOTHI:

1. BBoaHas 4actb

— MOJTy4eHHE 00yJaroIIMMCs JOIMyCKa K paboTe (YCTHBIN OIpoc)

— MOJTy4eHUE 00yJaroNIIMCs 3aJaHUS

— CcOOOIIIeHNEe TIpernojiaBaresieM yKa3aHui K pabore (ommcaHue J1abopaTOpHOM
YCTAHOBKH, HAIIOMHUHAHUE O MOPSAKE BBIMOJHEHHUS Pa0OThI M UCCIIEAYEMBIX ITapaMeTpax, IMoKa3s
CI0COOOB BBITIOJIHEHUSI OT/AEIBHBIX ONepaluil, NpeaynpeKIeHUe O BO3MOXHBIX OIIHOKax) 2.
OcHoBHas 4yacTh

— BBITNIOJTHEHHE 00Y4arOIIUMCS [TOCTABICHHOM 3a1a4u

— cooOIeHre mpenojaBareneM (B clydae HEOOXOIMMOCTH) JOIMOJHUTEIBHBIX
yKa3aHU (TOBTOPHBIN MOKAa3 WU Pa3bICHEHUE UCTIOTHUTEIbCKUX JICHCTBU)

3. 3axirounTeNnbHas YacThb

B 3akmounTenpHOM 4YacTHM CTYIACHT JOJDKEH MPOJEMOHCTPUPOBATh IMOTyYCHHBIE
PE3yIabTATHI MIPETIOIaBATEITIO.

Crtpykrypa u dhopma oTueTa 0 1abopaTopHOM paboTe

Otuer o mabopaTopHO# paboOTe TOIHKEH COACPIKATH CIEAYIOIINE Pa3IeIIbl:

— 11eJIb JTab0pPaTOPHOM pabOoThI

— dbopMyIUpOBKa 3a1aHUS

— OCHOBHAasl 4acThb (JOJDKHA coAepXkaTh OMHMCAaHWE JabOpPaTOpPHOW YCTaHOBKH,
HE00XO0IMMBbIE TAOHUIIBL, TPAPHUKH, SKCTIEPUMEHTAIBHBIC JaHHBIE U PE3yJIbTaThl PACUETOB)

- BBIBOJI (OTIMCHIBAIOTCS. UTOTH pabOTHI, TPOBOJAUTCS aHAIHU3 TOTYYEHHBIX PE3yJIbTaTOB)

TpeboBanus k opopMIIEHHIO OTUETa O Ta0OpaTOPHOI padoTe

11.3. TpeboBanuss k ohOpMIICHHIO OTYeTa O JabOpaTOpHON paboTe M3IO0XKEHBI B
neiictByromieM crangapre I'OCT 7.32-2001 «Otuer 0 HaydHO-HMCCIEIOBATEIbCKOM padoTe.
CrpykTypa u mpaBmwia ohopMIIEHUS», KOTOPBIH MOXHO HailTH B MHTepHere Ha caiite ['YAII
http://guap.ru/guap/standart/titl_main.shtml

11.4. Meroauueckue YyKa3aHus [UId OOYYaIOUIMXCA IO IMPOXOXKIEHHIO KYpPCOBOTO
IIPOEKTUPOBAHHUS/BBIITOJIHEHUSI KYpPCOBOM pabOThI

KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbI0 (OPMUPOBAHUS y 0OYUYAIOLIUXCS OTbITA
KOMIIIEKCHOTO PEIICHUsI KOHKPETHBIX 33724 MPO(ECCHOHATBHOMN e TeTbHOCTH.

KypcoBas paGora no3BossieT o0ydaromemycs:

— CHCTeMaTHU3UpOBaTh W 3aKpENUTh TIOJTYYEHHBIE TEOPETHYECKHE 3HAHHUA |
NPaKTUYECKHEe YMEHUS 10 TPO(PECCHOHANBHBIM YUYEOHBIM TUCHHMIDIMHAM M MOJAYJISM B
COOTBETCTBUM C TPEOOBAHUSAMH K YPOBHIO IIOJrOTOBKH, YCTAHOBJIEHHBIMU IPOTpaMMOi yueOHOMH
JTUCHUTUTMHBI,  TPOTPaMMOM  TOATOTOBKM  CIIEMAINCTAa  COOTBETCTBYIONIETO  YPOBHS,
KB (hUKAIHH;

— TPUMEHUTH TOJYYCHHBIC 3HAHUS, YMEHHS W TPAKTHUYECKUH OIBIT MPH PEIICHUH
KOMIUIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMHU BHJaMH NMPO(ECCHOHANTBHON IeATEIIEHOCTH
10 HaNPaBJICHUIO/ CIIEUAIBHOCTH/ TIPOTpaMMe;

—  yIIyOWTh TEOPETUYECKHE 3HAHUS B COOTBETCTBUU C 33JJaHHOH TEMOIA;

— chopMupoBaTb yMEHHUS TPUMEHSATh TEOPETUYECKHE 3HAHMS TpU  PElICHUH
HECTaH/IapPTHBIX 33/1a4;

— TpUOOpPECTH ONBIT AHAIUTUYECKOW, pPACYETHOM, KOHCTPYKTOPCKOW paboThl U
c(OpMHPOBATH COOTBETCTBYIOINE YMECHUS;




— chopmupoBaTh yMEHHS pabOTBl CO CIHEIHAILHOM JIMTEpaTypoH, CIPaBOYHOM,
HOPMAaTHUBHOM U MPaBOBOM TOKyMEHTAlMEH U MHBIMU MH()OPMAIIMIOHHBIMU HCTOYHUKAMU;

— cdopmupoBarth yMeHHUS (HOPMYITHPOBATH JIOTHYECKH OOOCHOBAaHHBIC BBIBOJBI,
NPEUIOKEHUS U PEKOMEHJIAINH 10 Pe3y/IbTaTaM BBITIOJTHEHUS PaOOTHI;

—  pa3BUTh NPO(eCCHOHAIBHYIO MMCBbMEHHYIO U YCTHYIO PeUb 00Yy4aroLerocs;

— pa3BUTh CHCTEMHOE MBIIUIEHUE, TBOPUYECKYIO HHULUATHUBY, CAMOCTOSITEIbHOCTD,
OpPraHU30BaHHOCTb U OTBETCTBEHHOCTH 3a IPUHUMAEMbIE PEIICHUS;

— chopMupoBaTh HaBBIKM IUIAHOMEPHOH pEryiaspHOM paboOThl HaJx peleHueM
IIOCTaBJICHHBIX 3a/a4.

CTpyKTypa NOsICHUTEIBbHOM 3aiCKU KYPCOBOU pabOThI
Llens KypcoBO#l pabOTH MO IUCHHUILINHE «VMUTAaIlMOHHOE MOJENHUPOBAaHUE (UBUYECKUX U
TEXHOJIOTUYECKUX MTPOLIECCOBY:

Llens KypcoBO#l pabOTHIl MO IUCHHUILINHE «VIMUTAaIlMOHHOE MOJENHUPOBAaHUE (UBUYECKUX U
TEXHOJIOTUYECKUX MTPOLECCOB» 3aKIII0YAETCS B!
1. YriyOnenuu u cucTeMaTH3alMi TEOPETUYECKUX M MPAKTUYECKUX 3HAHWM, TOITYYEHHBIX MPH
U3Yy4EHUH JUCLUIUIHHBI
2. DopMUpPOBaHUH HABBIKOB!
® CaMOCTOSITEIbHOM MCCIIEI0BATENbCKOM pabOThI
® [PaKTUYECKOM JesTeIbHOCTH B 00JIACTH LU(POBOrO MPOSKTUPOBAHUS
e paboTHI C COBPEMEHHBIMH UHCTPYMEHTAMH MOJICIIUPOBAHUS
3. Pa3zBuTnn ymenuii:
aHAJIM3UPOBATh U 0000IATh HAyYHbIE JaHHBIE
IPUMEHSATh METO/IbI U(PPOBOIO MOJETUPOBAHUS
OLIEHUBATh JOCTOBEPHOCTh PE3YyJIbTATOB
IIPEJCTABIATH M10JIyYCHHbIE PE3YIbTAThI
4., TIpuoOpeTeHnH OImbITa:
® [IPOBEJCHUS HAYYHO-HCCIEI0BATEIbCKUX padboT
® CII0JIb30BaHMS CHEIMATU3UPOBAHHOTO IPOrPAMMHOT0 00eceueHHs
5. IToaroroske k:
®  BBINIOJHEHUIO BHITYCKHON KBATH(PUKAIMOHHOW PabOTHI
e 1poheCcCUOHATILHON NEATENHOCTH B 00JIACTH HAYYHBIX UCCIIEI0BAaHUI
® DELICHUIO IPAKTHUYECKUX 33/a4 C IOMOIBI0 METO/10B IIU(POBOr0 MOIETUPOBAHUS

KypcoBas pabora mo mucnuminHe «lludpoBoe mpoekTupoBaHHEe U MOJEIHPOBAHUE B
HAYYHBIX HCCIIEIOBAaHUAX» BBINOJIHSAETCS B (hopMaTe HAyYHBIX CTaTel, KOTOPhIE OTPAXKAKOT Kak
IPOMEKYTOUYHBIE, TAK U UTOTOBBIC PE3YJIbTAThl IIPOBEICHHOTO HCCIIEIOBAHNS.

TpeboBanust K 0POPMIICHHIO CTATEH:

[IpomexyTouHble pe3yabTaThl 0GOPMIISIOTCS B BUJAE: CTaTei-0030pOB MO HCCIeAyeMOH
npobiemMaTuke, craTteil o pa3pabOTaHHBIX MaTEeMAaTHYECKUX MOJAENSAX, CTaTell O MpOBEIEeHHBIX
BBIYUCITUTENFHBIX SKCIIEPUMEHTAX, CTATEe! C MPeIBAPUTEIBHBIMH PE3YJIbTaTAMH UCCIICIOBAHUS.

HTOoroBelii pe3ynabTaT MpeACTaBIseTcs B BHJE: MOTHO(GOPMATHON HAaydHOM cTaThM ¢
KOMIUIEKCHBIMU ~ pe3yJbTaTaMM HCCJIEIOBAaHUS, AaHAJIUTUYECKOW CTaThu C 0000IIeHneM
NOJYYEHHBIX JIaHHBIX, CTaTbU C TPAKTUUYECKUMH PEKOMEHIALUSAMHU [0 MPUMEHEHUIO
pe3yJIbTaTOB.

CTpyKTypa KaXKI0i Hay4HOU CTaThU JOJKHA BKIIOYATh:

AHHOTALINIO

KJIIOUEBbIE CIIOBA
BBEJICHHE

OCHOBHYIO 4aCTh
pe3yNbTaThI U 00CYXKICHUE
3aKJII0UYEHUE

CIIFICOK JINTEPATYPHI

NogakrwnpE



[Tpu Hanmcanum crateid HEOOXOIUMO COOIIOaTh TPeOOBaHUSA K O(OPMIICHHUIO HAYYHBIX
nyOIMKanuii, npaBuiia LUTUPOBAHUS UCTOYHUKOB, HOPMBbI aKaJleMUYECKON 3TUKU

Kaxxnas cratest 10JKHA UMETh:

OO00CHOBaHHYIO HAY4YHYIO HOBU3HY

IIpakTHuecKyro 3HaYUMOCTh

BriBoabl

Tak ’xe MOJKET COJIepKaTh HAIIPABIICHUS JAJIbHEUIINX UCCIECIOBAHUI

PesynpraThl pa®oThl JOKHBI ObITh M3JaHbl B HAYYHBIX JKypHaJlaX U MPEICTABICHHUIO HA
Hay4YHbIX KoH(pepeHmsx ['YAIL

TpeboBanust kK 0HOPMIICHUIO TOSICHUTEIHHON 3aMMCKH KYPCOBOW pabOThHI

Bce pacueTsl BRITTONHSIOTCS B cCOOTBETCTBHH ¢ TpeboBanusimu ECK]I.

[ToscHuTenpHast 3amuMcka K KypcoBo pabore odopmisiercs B COOTBETCTBHHM  CO

caenyrouumu 'OCT:

1. TOCT 7.32-2017 «Otuer O Hay4yHO-HCCIIEOBaTENbCKOM padore. CTpykTypa H
npaBuiia 0POPMIICHUS.

2.TOCT 2.105-2019 «ECK. O6umue TpeGoBaHUS K TEKCTOBBIM JJOKYMEHTaM.

3. TOCT 7.1-2003 «bubnuorpaduueckoe omnrcanue nokymenta. O6mue TpeboBaHus U
[IpaBUJIa COCTABIICHUS».

['OCTp1 moxHo HaiTu B MUHTepHeTe Ha caiite 'Y Al

http://guap.ru/guap/standart/

Y4eOHo-MeToAnYecKas JUTepaTypa CoAepKUTCs B Tadnuie 8:

11.5. MeToauueckue yKazaHus sl OOYYArOIIUXCS MO MPOXOKACHUIO CAMOCTOATEIHHON
paboTsl

B xoze BBIOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOUIUIICS BBIMOIHSAET paboTy MO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpErojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a09HOM (opMe OOyYeHHs, CaMOCTOSTENbHAsE padoTa MOXKET
BKJIIOYATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTOJIHEHHUS CaMOCTOSITEHHOM paboOThI, y oOyuaromierocsi (GopMHUpyeTCst
nenecooOpa3Hoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUs
¥ HaBBIKH B YCBOCHHWU W CHUCTEMAaTH3allMM TPUOOpETaeMbIX 3HAHWN, OOECIIEYMBAET BBICOKHMA
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOyuYeHHs, TOMOTraeT IOJYy4YUTh HABBIKM IOBBIIICHUS
MpoeCCUOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00yJaroUX CSSBIISIOTCS:

—  y4eOHO-METOMYECKUI MaTepHa 1o JUCIUILINHE;

— METOJIUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00yyaromuxcs
10 3204HON (hopMe 0OyUeHUs ).

B Xozie BBINOIHEHMS] CaMOCTOSATENbHON pabOThl 00YUaIOIIUICS U3ydaeT TEOPETUUECKUI
MaTepHall IMCLUILINHBI, peIlacT TUIIOBbIE 3a/1a4M U 33JaHUsl KypCOBOIl paboThI, pa3MellleHHbIE B
NCO I'VAII: http://pro.quap.ru/ https://Ims.quap.ru/

11.6. Meroanueckue ykazaHUs UIS OOyYarOIIMXCS MO TPOXOXKICHHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuii KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJIb KaydecTBa 3HAHUU
00y4aroImuxcsi, OCYIIECTBISEMOIO B TEUEHUE CEMECTpa C IIeJIbI0 OLEHHBAHUS XO0/1a OCBOCHHMS
JTUCIUTUIAHBI.

Texymumii KOHTPOJIb YCIIEBAEMOCTH O0yYaromuxcs MpoBoauTcs B cootBercTBUU ¢ CTO
I'VAII CMK 3.76 «llonoxxeHne o TeKyIleM KOHTPOJIE YCHEBAEMOCTH U MPOMEXYTOUHOM


http://pro.guap.ru/
https://lms.guap.ru/

aTTecTaluy CTyAeHTOB U acniupanToB 'Y AL, oOy4aromuxcs mo o0pa3oBaTeIbHBIM IPOrpaMMamM
BBICIIETO OOpPa30BAHUS».

[To mucrunmune «VIMUTaIMOHHOE MOJETUPOBAHHE (PHU3MUECKUX M TEXHOJIOTMUYECKHX
MIPOLIECCOBY MPEIyCMATPUBAIOTCA CJEIYIOIIME BO3MOXHBIE METOJbI TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH 00YJaIOLIIXCS:

- YCTHBIHN OIMPOC Ha 3aHATHUSX;

- 3alUTa KypCOBBIX PadoT;

- TECTUPOBAHUE.

11.7. Meroauyeckue ykazaHus Al OOy4aroUIMXCs MO MPOXO0KIACHUIO MPOMEXYTOYHOM
aTTeCTallUU.

[Ipomexxyrounass  arrectansi  OOy4yaromIMXCsl — HpPEAyCMaTpuBaeT  OLIGHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4YeHMs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— 3a4eT — 3TO (opMa OLIEHKH 3HAHUH, NOJYyYEHHBIX O0YyYalOIIUMCS B XO/€ U3yUYCHUS
yueOHOM TUCHUIUIMHBI B LIEJIOM WJIM IPOMEXYTOUHas (110 OKOHYaHUU CEMECTpa) OlIeHKa 3HaHUMN
00y4aromuMcs 0 OTAEIBHBIM pa3jesiaM JAUCIUILUTUHBI ¢ aTTECTAIIMOHHON OLIEHKOW «3a4TE€HO»
WIH «HE 3aU4TEHOY.

BapuantoM npomMeXyTOUHOHM aTTecTalMM Hapsijay C YCTHBIM DK3aMEHOM [0 TMPUKIATHON

MEXaHHUKE MOYKET ObITh MHCbMEHHOE TCCTUPOBAHHC.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




