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AHHOTaUs

HMucuunnuHa «MMUTaMOHHOE MOJAETUpPOBaHUE (U3MYECKUX M TEXHOJIOTHYECKUX
MPOIIECCOB» BXOJIUT B 00pa3oBaTElIbHYIO MPOrpamMMy BBICHIETO 00pa3oBaHUsS — IPOrpamMmy
OakajmaBpuaTa I10 HAaNpaBICHUIO TMOATOTOBKKM/ crnenuanbHocTH 27.03.05 «HHOBaTHKA»
HarpaBjIeHHOCTH «/HHOBAallMM U TEXHOJOTMYECKUN MEHEIKMEHT». JIUCIUIUIMHA peannu3yeTcs
kadeapoi «Nely.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

I[IK-2 «CnocobeH K oOKa3aHUIO HMHPOPMAIIMOHHONW TOJICPKKHA  CIEIUATUCTaM,
OCYIIECTBIISIOIIUM HAY4YHO-UCCIIEA0BATENIbCKUE, ONBITHO-KOHCTPYKTOPCKUE U TEXHOJIOTHYECKUE
paboTH»

[IK-4 «CnocobeH K HCCICNOBAHUIO aBTOMATH3UPYEMOrO0 OOBEKTa U IOATOTOBKE
TEXHUKO-3KOHOMHYECKOTO 0OOCHOBAHUS CO3/IaHUSI aBTOMATU3UPOBAHHOW CHUCTEMBbI YIIPABJICHUS
TEXHOJIOTHYECKUMH MTPOLIECCAMMU

IIK-10 «CnocobeH K opraHu3aivi BHEAPCHHs PAlMOHAIM3ATOPC-KUX MPEIIOKEHUN
CUJIaMU IIPOU3BOACTBEHHOTO Y4aCTKAa MEXaHOCOOPOUYHOIO MPOU3BOICTBAY

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

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cieaytone ¢GopMbl OpraHU3aINH
y4eOHOTO Tpolecca: Jekyuu, J1adbopamopuvie pabomvl, CAMOCMOAMENbHAL —paboma
obyuarue2ocs.

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

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIUHBI COCTaBIseT 3 3adeTHBIX eawnmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Llenp mpenogaBaHusl TUCIUIUIMHBI 00CCIICUNBACT MPUBUTUE CTYICHTAM HABBIKOB, CBSI3aHBIX C
OCHOBaMU IOCTPOCHHS M aHAJIM3a MPOCTHIX UMHUTAIIMOHHBIX U MAaTEMaTHYECKUX MOJIENICH, 4TO
MO3BOJISIET JOCTATOYHO TIIOJHO M TOYHO OTPaKaTb CBOWCTBA M TIOBEJACHHE CIIOMKHBIX
KOHCTPYKIIMOHHBIX ~ 3JIEMEHTOB  COBPEMEHHOT'O  TEXHOJIOTMYECKOTO  O0OpYyIOBaHMS U
MalTUHOCTPOCHUSI.

1.2. JlucummuiiHa  BXOIUT B  COCTaB  4YacTH, (OPMHPYEMOH  y4aCTHUKAMH
00pa30BaTe/bHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BHICILIETO0 00pa3oBaHus (nanee —
OII BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YIHTATOB OOYUEHUS MO TUCIUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMITETCHIIMSAMH WJIM WX 4acTsAMU. KOMIIETeHIIMM ¥ WHIMKATOPBI UX JTOCTHKEHUS NIPUBEIACHBI B
tabmure 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHAUKATOPOB UX JTOCTHIKCHUS

KaTCFOpI/IH (rpynna) KOI[ 1 HAMMCHOBAHUC KOI[ N HAMMCHOBAHUC MHAUKATOpa JOCTHUIKCHUA
KOMIICTCHIIUN KOMIICTCHIIUN KOMIICTCHIINH

ITK-2 CniocobeH
OKa3aHUIO
HH(}pOpMaITMOHHOM
OIS PIKKH
CHCIHAIHNCTaM,
[IpodeccuonabHbie | OCYIIECTBIISIIOITUM
KOMITCTCHIIHH Hay4YHO-
HCCIICIOBATEIILCKHE,
OIIBITHO-
KOHCTPYKTOPCKHE U
TEXHOJIOTUIECKUE
paboThI

[TIK-2.Y.1 ymeTh aHanmu3upoBarth U
CHCTEMATH3UPOBATh UHPOPMALIUIO /IS
oTpezieNieHUs] YPOBHS HAYYHO-TEXHUYECKOTO
Pa3BUTHSI OPTaHM3ALNH, CO3/1aBaEMOT0
(pa3pabaTtbiBaeMOro0) 00BEKTa

ITK-4 Crioco0OeH K
HCCIIEI0BAHUIO
ABTOMATH3UPYEMOTO
00BbEKTa U
[TOJArOTOBKE TEXHUKO-
[TpodeccronanbHbie | SKOHOMUYECKOTO

[1K-4.3.1 3HaTh NOPAIOK U MPUHIIUIIBI
pa3paboTKN MepoNpHUATHI IO (HOPMHUPOBAHUIO
000CHOBAHHOT'O MPETIOKEHUS O
LIeJIECO00Pa3HOCTU CO3AHUS

KOMITETEHIINH 000CHOBaHHUS M
co3anms ABTOMATH3UPOBAHHOMN CUCTEMBI YIIPaBICHUS
., | TEXHOJIOTHYECKUMH ITPOLIECCaMU U BBIPAOOTKE
aBTOMAaTH3UPOBAHHOM .
MCXOJIHBIX TEXHUYECKHX TPEOOBaHMI K CHCTEME
CHCTEMBI yIIPaBJICHUS
TEXHOJIOTHYECKUMU
nporeccamu
ITK-10 CnocoGeH k
OpraHu3aIH
BHE/IPCHHUS
AP I1K-10.Y.1 ymeTs ucnosnb3oBaTh
pamnroHaI3aTopC-
9 MIPOM3BOJICTBEHHBIE ITPOCTOU JIJIs1 BHEAPEHUS
[TpodeccrnonanbHble | KUX MPEIIOKEHHHA .
PaMOHATN3ATOPCKUX TPEITIOKESHAN CHIIAMH
KOMITETEHITHH CHIIaMHU
MOpa3/IeIeHUus] MEXaHOCOOPOYHOTO
MPOU3BOJICTBEHHOTO
MIPOM3BOJICTBA
ydacTka
MEXaHOCOOPOYHOTO

MIPOM3BOJICTBA




2. Mecro nucuurumHbl B cTpykType OI1
JluctumimHaa MOKeT 0a3upOBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUJaIONTUMUCS
IIPU U3YYECHHUH CIIEAYIOUIUX TUCLIUILINH:
— «MexaHuka»

— «Maremaruka. AHaTUTHYSCKAS reoMETpHUa U JIMHEHHAs anre6pa»

— «MaremaTtuka. MareMaTHUecKHUil aHaINU3)

3HaHus, MOJyYEHHbIE TMPU H3YyYCHHU MaTepualia JTaHHOW IMCHUIUIMHBI, UMEIOT Kak
CaMOCTOATEJIbHOE 3HAYCHUE, TAK U UCIIOJIB3YIOTCS IIPU U3YUYECHUU APYTUX JUCUUILIAH:

—«MareMaTudecKkoe MOJEIUPOBAHUE CPEIICTB U3MEPEHUID,

- ((I/IBMepeHI/ISI B TCXHHYCCKHUX CHUCTEMAxX».

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
Jannaple 00 o0meM o0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHIIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaM) MPeACTaBICHbI B
tabnuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoil no020moeKu 17 17
AyoumopHhule 3anamus, BCETO vac. 34 34
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTuyeckue/cemuHapckue 3anstus  (I13),
(dac)
naboparopusie pabotsl (JIP), (dac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (yac)
HK3aMeH, (4Jac)
Camocmoamenvnan paboma, Bcero (4ac) 74 74
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3auy, ﬂ; . Hudd. 3au.
Dk3.*¥) .

*k
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTHHBI IO pa3/eiaM U BUAAM 3aHITHIA.
Pazensl, TeMBI TUCIUATIIMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Pa3nessl, TeMBI TUCITATIIIMHEI Hexumm | 113 (C3) 1P KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 6
Paznen 1. BeruncnurenbHble METOIBI B pacueTax
Ha IPOYHOCTh 5 5 19
Tema 1.1. Hanpsoxenus u nepopmanuu B




TBEP/IOM Telle

Tema 1.2. OcHOBBI TOCTpOEHUS (pru3HUeCKOn
Mozaenu Tema 1.3. Iloctpoenne MmaTeMaTH4eCKOM
Mojend. Tema 1.4. OCHOBHEIC COOTHOIIICHUS
MEXy HaIpsDKEHUAMH, nedopmarueit u
temneparypoit Tema 1.5. Jledhopmariuu u
CMEIICHHUS.

Pa3nen 2. TUIIBI KOHEYHBIX DJIIEMEHTOB
Tema 2.1. JInHEHHBIA yIPYTUM 2JIEMEHT.

Marpuiia KecTKOCTH.
Tewma 2.2. Mojienu CTep>KHEBBIX CUCTEM.

Tewma 2.3. O0mume TeopemMbl U3 TPHUKIATHON
Mexanuku Tema 2.4. bajiouHblif 371EMEHT.

Paznen 3. KpyueHnue npsiMOIMHENHBIX CTEPIKHEN.
Tema 3.1. KpyueHue ocecCuMMETPUIHBIX

CTEpKHEU 4 4 18
Tema 3.2. Ananoruu

Tema 3.3. [IpumeHeHue aHagorum

Paznen 4. MaremaTuueckue Moesd 000JI0UKHI
u tuiactunbl Tema 4.1. Cdepudeckas Kpyropas

4 4 18
U TWIMHAPUYECKast 000JI0UKHU
Tema 4.2. Jlebopmariust 060s104€K BpaleHHs
HUroro B cemectpe: 17 17 74
Utoro 17 0 17 0 74

IIpakThueckass IOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBIIIOJHEHHUH
oOydJarolMMHUCS  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH, CBSI3aHHBIX ¢  Oyayuleu
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

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

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOI'O [UKJIA

HOMep pa3aciia HazBanue u COACPIKAHUC PA3ACIIOB U TEM JICKIIMOHHBIX 3aHATHH

1 Paznen 1. BeranciaurenbHple METOBI B pacyeTax Ha MIPOYHOCTH
Tema 1.1. Hanpsbxenus u gedopMaiiuu B TBEpIOM TeJIe

Tema 1.2. OcHOBBI IOCTpOeHHS pU3UUecKoit Moenn Tema

1.3. IlocTpoenne MaTeMaTUIECKOM MOMIEIH.

Tema 1.4. OcHOBHBIE COOTHOIICHHUS MEXTy HAPSDKECHUSIMH,
nedopmarrel u TeMIeparypoin

Tema 1.5. ledopmanun 1 cMeIEHHS.

2 Pasnen 2. Tumnel KOHEYHBIX PIIEMEHTOB
Tema 2.1. JIuHelHBIN yIpyTruii aieMeHT. MaTpuia >KeCTKOCTH.
Tema 2.2. Mozenu cTep:KHEBBIX CHCTEM.

Tema 2.3. O0mue TeopeMsl U3 MPHUKIATHON MeXaHUKH Tema
2.4. banoyHbIi >JIEMEHT.




3.2. Ananoruu

Tema 3.3. [IpuMecHEHHE aHATTOTHIA

Paznen 3. KpyueHue npsMonMHENHBIX CTEpIKHEN.

Tema 3.1. Kpydenune ocecHMMETpUIHBIX cTepxkHEH Tema

Tema 4.2. Jlebopmanys 060109CK BpaIIeHAS

Pasgen 4. MaremaTndecKkre MOAEIN OOOJIOUKH U INIACTAHEI

Tema 4.1. Cepudeckas kpyrosasi ¥ HHIHHIPHIECKAs 00OIOUKH

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne | Tewmsbl npaktudyeckux | @opmel IpakTU4ecKuX | TpynoeMKOCTh, |IIPAaKTHUYECKOM |pasnena
/o 3aHATHI 3aHATAI (gac) MOJTOTOBKH, | TUCLIMII
(dac) JIUHBI
Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIC 3aHATHS
Tembr 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJIOEMKOCTb
U3 Hux Ne
Ne TpynoemMKocTb, | IPaKTUYECKOH | pa3aena
o HaunmenoBanue 1ab0paTopHbIX padoT (aac) HONTOTOBKH, | mpemm
(gac) JIUHBI
Cemectp 6
1 PacTskeHHe cTyneH4aTroro cTepKHs 1 1
2 | Marpuma *ecTKOCTH CTepP>KHEBOTO AJIEMEHTA 1 1
3 TOHKMI YETBIPEXYTONBbHBIN IIEMEHT 1 1
4 ToncThIi 4ETHIPEXyTOIbHBIA JIEMEHT 2 1
5 | IIpakTuueckoe npuMeHEeHHE METO/1a KOHEUHbBIX 2 2
anemeHToB B ANSYS
6 Meroauka paboThl ¢ IpOrpaMMoi pu 2 2
pEIIeHIH CTaTUYECKUX MPOYHOCTHBIX 33]1a4 B
ANSYS
7 [Tnockuit u3ru6 Oanku 2 2
8 TemneparypHble HapsKEHUS 2 2
9 ITinockue 3amaun 2 2
10 [IpocTpaHCTBEHHBIE 3a1a91 2 2
Bcero 17

4.5. KypcoBoe nMpoeKTUpOBaHUE/ BHITOTHEHUE KYPCOBON PabOThI

VY4eOHbBIM IJIAaHOM HE TPEAYCMOTPEHO




4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunsl caMocTosiTenbHON pabOTHI U €€ TPYAOEMKOCTh IPUBEICHBI B TA0IUIIE 7.

Ta6ymmma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 6,
Bun camocrositensHoi paboThl
qac qac
1 2 3
M3ydeHne TeopeTHIecKoro MaTepuana
60 60
nucuuriHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Jowmamrnee 3ananue (J3)
KonTponbusie pabotsl 3a0unnkoB (KP3)
[ToaroroBka Kk MpOMEKYTOUHOM 8 8
arrectanuu (I1A)
Bcero: 74 74

5. IlepeueHn yu4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON paOOThI O0YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIUYEeCKUE MaTepHalIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUN

Tudp/ KomnuaecTBo 9K3eMITIsSpOB B
URL a P ec bubnuorpaduueckas ccpuika OubmoTeKe
P (KpoMe JIeKTPOHHBIX SK3EMILISIPOB)

bytkapesa, H. I'. Komnsrorepaoe
MOJICITMPOBAaHKE B IPUKIIAJTHON MEXaHUKE :
yuebHoe ocobue / H. I'. ByTtkapesa, A. 3.
KpacunbaukoB. — CaHKT-

[TetepOypr : BI'TY "Boenmex" um. [1.d.
Vcerunona, 2019. — 52 ¢. — ISBN 978-5-
907054-

52-3. — Texkcr : anexTpoHHbI // JIans :

3IIEKTPOHHO-OMOIMOTEYHas cucTeMa. —
URL:

https://e.lanbook.com/book/157092 (nata
oOpamenus: 08.09.2022). — Pexxum
JOCTYTIA: 7Sl aBTOPH3. TIOJIb30BaTENIEeH.




KpacunbHukos, A. 3. MeToasl onTUMU3AIUN
B IIPUKJIAIHONM MEXaHUKe : yueOHoe mocooue /
A. 3. Kpacunbnukos, H. P. Typkuna. —
CaHkr-

[TerepOypr : BI'TY "Boenmex" um. 1.®.
Ycrunosa, 2019. — 42 ¢. — Teker :
AIIEKTPOHHBIH // JIaHb : HIEKTPOHHO-
oubmuoreynas cucrema. — URL:

https://e.lanbook.com/book/157065 (nata
obpamenus: 08.09.2022). — Pexum
JIOCTYTIA: ISl aBTOPHU3. TIOJIb30BATEIICH.

Oxoneunukos, A. C. IIpouHocTHbIE U
JUHAMUYECKHE PacyeThl B IPOrPaMMHOM
komiuiekce ANSYS WORKBENCH :
yuebHoe

nocobue / A. C. Oxoneunukos, C. JI., . T..
— Mocksa : MAH, 2021. — 101 ¢. — ISBN
978-54316-0805-6. — TeKcT : 31IeKTPOHHBII
// JlaHb : 3JEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL:

https://e.lanbook.com/book/207485 (mata
oOpatuenus: 08.09.2022). — Pexxum
JIOCTYIIA: JIJIsl aBTOPHU3. TI0JIb30BATEIICH.

banmukosa, M. A. Kommiexkc ANSYS:
aHAJIN3 YCTOMYMBOCTU KOHCTPYKIUH :
yaeOHoe nocobue / M. A. banmukosa, M. A.
Jleran, K. A. MarseeB. — HoBocubupck :
HI'TY, 2017. — 66 c. — ISBN

978-5-7782-3383-6. — TeKcCT : 2IIeKTPOHHBIN
// JIaHb : 371€KTPOHHO-OMOINOTEUHAS
cucrema. — URL:
https://e.Janbook.com/book/118128 (nata
obpamenus: 08.09.2022). — Pexxum
JIOCTYTIA: JIIsl aBTOPU3. TIOJIb30BaTENEH.

Kporos, C. B. PacueTsl Ha npo4HOCTB U
JKECTKOCTb FJIEMEHTOB KOHCTPYKIIMI 1
coopyxkeHni ¢ mpumenennem ANSY'S :
yaeonoe nocobue / C. B. KporoB. — PocTos-
Ha-/lony : PI'VIIC, 2022. — 96

7. TlepedyeHb HIEKTPOHHBIX 00OPA30BATEIBHBIX PECYPCOB
WH(OPMaIIMOHHO-TEJIEKOMMYHUKAITMOHHOM ceTn « IHTepHeT»




[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OpPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS THCIHILINHEI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»
URL aapec HaumenoBanue

https://e.lanbook.com/ | DnexkrponHo-6ubNMMOTEYHAs cucTeMa JIaHb

8. Ilepeuenb MH(POPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 0OECHEUeHUs, HCIOJIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIINHE.
[lepedeHp UCONB3yeMOr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Tabuuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne i/t Haumenosanue

He npenycmotpeno

8.2. IlepeueHp HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca M0 JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPEICTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHUYECKON 06a3bl

Ne . . Howmep aynuropun

° HaumeHoBaHMe cOCTaBHON 4aCcTH MaTepHalbHO-TEXHUYECKON

n/n 0a3bl (pn
HEOOXOJIMMOCTH)

1 | JlekuvoHHas aymuTopus — — YKOMIIJIEKTOBaHa @DoHA TEKIIMOHHBIX

CHeUaIu3upPOBAHHOMN (yueOHoOil)  meOenbto, aynutopuii I'VAII
HabOPOM JIEMOHCTPALIMOHHOTO o0opymoBaHuUs
51 y4eOHO-HaIsIIHBIMU TIOCOOMSIMH,

00€eCTIeYNBAIONTIMH TEMATHIECKHUE WILTFOCTPAIIHH,

COOTBETCTBYIOIIME pabOUYUM yueOHBIM IpOrpaMMaM AUCLUILIINH

(Momymeit).

2 | Aymutopun  Aisi  TIPOBEACHUSI TpAKTHUECKWX 3aHsATHH —| DoH; aymuTopuii
YKOMIUIEKTOBAHbI ClleUaIn3upOBaHHON (yueOHOI) Mebernblo, I'VAIT
HabOpPOM JIEMOHCTPAIIMOHHOTO 000PYIOBaHMS U (y. Tactemno 15,
y4eOHOHAITISTHBIMUA TOCOOUAMH, 00€CTIeUNBAIOIIMU ayn. 24-12)
TeMaTU4eCKHe WILTIOCTPAIIUH, COOTBETCTBYIOIINE PAOOUUM
y4eOHBIM MTpOrpaMMaM AUCHUUIUINH (MOIYIIEH).




3 | Ilomemnienue A caMOCTOSTENFHON PabOTHl — YKOMITJIEKTOBAHO ®oHnp aynuropuit

CHeIHAIM3UPOBAHHON (Y4eOHOI) MeOeNbI0, OCHAIIIEHO T'VAII
i(OMHbIOTep"HOI/I TEXHHKOH C BOSMOXKHOCTBIO MOJKIIOIEHHA K CCTH | (v Tacremo 15,
WuTepHer" u 00ecniedyeHo JOCTYIIOM B AJIEKTPOHHYIO ayn. 24-12)
MH(POPMALIMOHHO-00pa30BaTeIbHYIO CPeAy OpraHU3aIHH.
4 | YueOHas ayauTOpHs JUIsl TEKYILETO KOHTPOJIS U IPOMEXKYTOUHOU ®oHp aynuropuit
aTTecTalii — YKOMIUIEKTOBaHA CIIELUAaIN3UPOBAHHOM (yueOHOM) ['YAII
Me0eIbI0, TEXHUYECKUMU CPEICTBAMH 00yUEHUS, CIIyKaIllUMU

8 (yn. I'actemno 15,
IS TIpEICTaBICHHs y4eOHON HH(pOPMAIIHH. ayn. 24-12)

10. Onenounsie cpeacTBa AJIs MPOBEICHUS IPOMEKYTOUHOHN aTTeCTAI[H
10.1. CocTaB OLIEHOYHBIX CPEACTBAIS IMPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
o0yJaromuxcst Mo JUCUUIUIMHE puBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIs IPOBEJCHHUS IPOMEKYTOYHOM aTTeCTalluu

Buza npomexyTo4HON arTecTaluu IlepedyeHp OLICHOUYHBIX CPEACTB

JuddepenunrpoBaHHbIil 3a4ET Cnucok BOIpOCOB;
Tectsl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTCsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B Teuenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOJAYJBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

Or11eHKa KOMITETEHIUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayutpHad mIKama PAKTEp (bopmp

— oOyyvaromuiics TJIIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MPAKTUIECKON
JIESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BJIaJICET CUCTEMOM ClelnaTIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
Ga4uTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOH CIICIIMATN3NPOBAHHBIX MTOHSITHH.

(XOPOLIO»
(Ga4YTCHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPBI;
«YIIOBJIETBOPUTEIBHO» | — JIOIYCKAaeT HECYIIECTBEHHBIE OIMOKN U HETOYHOCTH;

«GauTEHO» — UCTIBITHIBAECT 3aTPYJHEHUS B MPaKTUYECKOM NPUMEHEHUU 3HaHUI
HaIpaBJICHUS;
— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHS;
— 3aTpynHsieTcs: B GOPMYJIUPOBAHUHU BBHIBOJOB M 0000IICHUH;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— YaCTHUYHO BJIAJIEET CUCTEMOM CIIEIIUATU3UPOBAHHBIX OHATUH.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

— oOyyaroluiicss HE YCBOWJ 3HAYUTENBHONM 4YacTH MPOrpPaMMHOTO
MaTepuana;

— JIONyCKaeT  CYIIECTBCHHBIE  OMMOKA W  HETOYHOCTH  IIpH
paccMOTpEeHHUH MPo0JIeM B KOHKPETHOM HalpaBlICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NIPUMEHEHUH 3HAHMUIA;

— HE MOXXET apryMEHTUPOBATh HayYHbIE MTOJIOKEHNUS,

— He (JOPMYIHPYET BHIBOJAOB M 0000LICHUH.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nmst s5Kx3ameHa npeicTaBiieHbl B Tadnuie 15.

Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Ne i/m [lepeuens BompocoB (3aa4) AJsl IK3aMEHa

Kon
WHIUKaTOpa

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

Bompocsr (3amaun) s 3aueta / qudd. 3auera npegcraBieHsl B Tabmuie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Ne i/m [Tepeuens BompocoB (3ana4) ais 3a4dera / qudd. 3adera

Kon
WHIUKAaTOpa

I'paHnuHbIe 351eMEHTHI. MOIEIMPOBAHNE YCIOBUI KOHTAKTA.

[Ipumenenne MKD nis perienust [MHaMUYECKHX 3a/au.

MeTo KOHEUHBIX 00BEMOB: OCHOBHBIE ITOHATHS.

WHCcTpyMEHTBI CO31aHNs TEOMETPUUYECKON MOJIeNN

[IK-2.V.1

QP WN -

BHYTPEHHUM JaBJICHUEM

HOJ'Iy‘II/ITB pelmCeHUEC 3a1a4r O TOJICTOCTCHHOM NUIIMHAPE IO

6 y6eI[I/ITeCB, 4TO AJI U30TPOITHOI'O MaTepualia yriioBbIC

MPOAOJIbHBIE Ae(OopMaIui He 3aBUCAT OT KacaTelIbHbIX
HaIlpsHKECHU.

nepopMaIu He 3aBUCIT OT HOPMaJIbHBIX HalpsKEeHUH, a

[1K-4.3.1

HOCTpOCHI/Ie 1 XapaKTCPUCTHUKHU CCTOK

Pemenne 3aga4 ME€TOJ0OM KOHCYHBIX 2JICMCHTOB.

O|o0|

Pacuersl 0a10YHBIX KOHCTPYKITHI.

10 Pacuer 06beMHOI cTaTHYeCKO 3a/1auu TUHEHHON TEOpUHU

YIIPYrocTu

[IK-10.V¥.1

[lepeuenp TeM A KypCOBOTO MPOEKTHPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI

MpeICTaBIeHbI B Ta0nuie 17.

Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO NPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

Ne n/n =
KypcoBO#l paboThI

[TpuMepHBIii IepedeHb TeM Il KYpCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

BOHpOCLI AJid IIPOBCACHUA HpOMC)KYTOLIHOI‘/’I arrecralluu B BHUAC TCCTUPOBAHUA

IIpeJICTaBJICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB UISI TECTOB




Ne /1

IIpuMepHBIii IEpeYeHb BOIIPOCOB IS TECTOB

Kon
WHINKATOpa

Kakwue Tunel ananusa g10ctynssl B Ansys?
a) CTaTuyecKuil aHamus.

0) [lunamMuueckuii aHaIH3.

B) TeroBoii aHamus.

r) Bee BhlenepeuncieHHble.
[IpaBunbHbIl oTBET I’

Uto siBNIETCS OCHOBHOM 3a7]a4€il METOJa KOHEUHbBIX
3JIEMEHTOB?

a) PazOuenue o6acTi Ha KOHEYHBIC SJIEMEHTHI.

0) Pemenue nquddepeHnmanbHbIX ypaBHEHUH.

B) [lomyueHnue MaTpuIbl KECTKOCTH.

[IpaBunbHbie oTBETH A-B

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE. K Kax 1011
MO3UIINH, TaHHOH B JIEBOM CTOJOIE, TO10epUTe
COOTBETCTBYIOILYIO TTO3UIIMIO B TIPaBOM CTOJIO1IE
CootBercTBHE MEXly 3aKkoHaMH HbroTOHa U nX
(dbopMyIUpOBKaMU:

[lepsniii 3akoH HetoToHa: a) CyIliecTBYIOT TaKu€ CUCTEMBbI
0TCu€Ta, Ha3bIBAEMbIE UHEPIUAIbHBIMU, B KOTOPBIX
MaTepuaabHas TOYKA COXPAHSIET COCTOSIHUE ITOKOS WK
PAaBHOMEPHOTO IPSIMOJIMHEMHOTO IBU>KEHHUS 10 TEX MOP, OKA
BHEIIHHUE BO3/IEUCTBUS HE U3MEHST 3TOI0 COCTOSIHUSL.

Bropoii 3akon Herotona: 6) Cuiia, aelicTByroIIasi Ha TeJo,
paBHA MPOU3BEACHUIO MAcChI TEJIa Ha COO0IIAeMOe 3TOM CHIIOM
yckopenue: F=ma.

Tperuii 3akon Herotona: B) Cuiibl, ¢ KOTOPBIMH J1Ba TeJa
JNEUCTBYIOT APYT HA Ipyra, paBHbI 10 MOAYJIIO U HAIIPaBJIEHBI
BJIOJIb OJHOM NPSIMOM B IPOTUBOMNOJIOKHBIE CTOPOHBI.

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIEA0BATEIBHOCTD.
3anuiunTe COOTBETCTBYIOLIYIO MTOCJIEI0BATENbHOCT OYKB
CJIEBA HAIIPABO

YcTaHoBHUTE OCIEA0BATENBHOCTD PELIEHUS 334a4 Ha IJIOCKYIO
CHCTEMY CXOJASIINXCS CUII TEOMETPUYECKUM CIIOCOOOM:
1-Onpenenuth TOUKY, paBHOBECUE KOTOPON HYXKHO
HCCIIEI0BATb,

2-HaiiT HeM3BECTHBIE PEAKIIUH TP TOMOIIH TEOPEMBI
CHUHYCOB,

3-Onpenenut aKTUBHBIE CHJIHI,

4-TTocTpouTh CUIIOBOM MHOTOYTOJIBHUK(TPEYTOJIBHUK)
5-3aMEHUTD CBSI3U, PEAKIIUSIMU CBSI3EH,

6- [IpoBepHUTh MPABUIBLHOCTh HAX0XKJICHHS peaKkIui
[TpaBunbHEI oTBET: 1-3-5-4-2-6

Hamnumure pa3BepHyTbIN OTBET.
YT0 Ha3kIBaeTCI KOHEYHO-DIIEMEHTHON MOAEILIO?

[1IK-2.V.1

Kaxoii Tun ananmza UCHONB3YETCs s ONPEAETICHUS
HanpspKeHu U nedopmannii B KOHCTPYKIUU?

a) CraThueckuil aHanus.

6) luHamMUuyecKuil aHaIIN3.

B) TemnoBoi aHamus.

r) AKYCTHYECKHI aHaIn3

[1IK-4.3.1




[IpaBuibHbIN OTBET A

Kakue THUITbI KOHEUHBIX 3JIEMEHTOB CYIIECTBYIOT?
a) CTepKHEBBIE DJIEMEHTHI.

0) O00JI0YCUHBIC AIICMCHTHI.

B) OOBEMHBIC SJIEMEHTHI.

[IpaBunbHbie oTBETH A-B

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE. K Kax 1011
MO3UIINH, TaHHOH B JIEBOM CTOJOIE, TO10epUTe
COOTBETCTBYIOILYIO TIO3UIINIO B TIPaBOM CTOJIOLIE

1. Onopa nomyckaet oBOpOT BOKPYT LIApHUPA U
nepeMeleHIe B10JIb OIOPHOM MOBEpXHOCTU. Peakius
HarpaBJieHa NEePIEHAUKYIISIPHO OTIOPHOM MOBEPXHOCTU-3TO: b)
LIApHUPHO-TIOJIBUYKHAS OIIOpPa;

2. Onopa J0IycKaeT MOBOPOT BOKPYT HIAPHHUPA U MOXKET OBITh
3aMEHEeHa JABYMS COCTABIIAIOIIMMU CHIIBI BAOJIb OCeil
KOOpAMHAT-3TO: B) mapHupHO-HENOABUAKHAsI OII0pa.

3. Onopa He 0MmyCcKaeT MOBOPOT BOKPYT IIAPHUPA U MOXKET
OBITH 3aMEHEHA JIByMsI COCTABIISIOLMMH CHIIBI BIIOJTb OCEH
KOOPJMHAT-3TO: A) 3allleMIICHUE;

[IpounTaiiTe TEKCT U YCTAHOBUTE IIOCIIEIOBATEIBHOCTD.
3anuIuTe COOTBETCTBYIONIYIO ITOCIIE0BATEILHOCTh OYKB
CIIeBa HAIPaBO

VYcTaHoBHTE OCIIEI0BATEIBHOCTD IOCTPOSHHUS AITIOP /TS
peleHus 3a/1a4 Ha pacTsHKEHHE-CoKaTHe:

1- OnpenenuTh HOpMaJIbHBIEC HANIPSKEHUS O,

2- Haiiti mpoosibHytO crty N,

3- Paz0uts Opyc Ha yyacTKu,

4- TTocTpOHTD SMIOPY MPOAOIBHBIX CHIIL,

5- [TocTpouTs 310y HOPMATIBHBIX HAMIPSHKSHUH
ITpaBumbHbIi oTBET 3-2-4-1-5

10

Hamnumure pa3BepHyTBIN OTBET.
Yro Takoe cTEneHn CBOOOIEI DJIEMEHTA, MOAEIIH?

11

Kaxoii Tun ananmsa uCnoab3yeTcst JUisl MOAECINPOBAHUS
TOBEJICHUS KUJKOCTH UJIH ra3a?

a) CraTuueckuil aHanus.

0) AunamMuueckuii aHams.

B) TemnoBoii aHanus.

r) CFD (Computational Fluid Dynamics).
IIpaBunbHbI OTBET [’

12

Kakwue THITbI TpaHUYHBIX YCIIOBUI MOTYT OBITH 3a/IaHBI B
METO/I€ KOHEUHBIX 3JIEMEHTOB?

a) luddepenunanbHbie ypaBHEHUS.

0) I'paHn4HbIe ycI0BHS NEPBOTO poJia (3aJaHue
nepeMenieHui ).

B) ['paHny4HbIe yCI0BUS BTOPOTO poAa (3aaHue CUI).

r) ['pannyHbIe yCI0BUS TPETHETO poJia (CMEIIaHHbIE YCIOBHS).
IIpaBuibHbIE OTBETHI A-I”

13

[IpounTaiite TEKCT M yCTaHOBUTE COOTBETCTBUE. K KAk 101
MO3UIINH, TaHHOH B JIEBOM CTOJIOIE, TO10epuTe
COOTBETCTBYIOLIYIO MO3UIIMIO B IPAaBOM CTOJIOLE
CooTBeTcTBHE MEXAY TUIIaMU J1eopMalvii U UX
OIIpEJICIICHUSIMU:

[IK-10.¥.1




Pactsoxenwe: a) ledopmariust, mpu KOTOPOM MPOUCXOTUT
M3MeHeHue (POPMBI B pa3MEPOB TeJIa MO/ ACHCTBHEM BHEITHUX
CHJI, HAIPaBJICHHBIX MEPIEHAUKYIISPHO €ro MOBEPXHOCTH.
Cxarue: 0) Jledopmanus, Ipu KOTOPOI TPOUCXOTUT
u3MeHeHue (OpMbI U pa3MepoB Tella MoJ1 AeCTBHEM BHEITHUX
CHJI, HAITPaBJICHHBIX MapaJlIeIbHO €r0 MOBEPXHOCTH.

N3ru6: B) dedopmarius, mpu KOTOPOM MPOUCXOIUT
MCKPHBIICHHE OCH WJIN CPEAUHHON TOBEPXHOCTH
nepopMupyeMoro 00beKTa 1Moj JeHCTBUEM BHEIIHUX CHUJT HIIN
MOMEHTOB.

Kpyuenue: r) ledopmarus, mpu KOTOPOH MPOUCXOAUT
MTOBOPOT MOTIEPEYHBIX CEUCHHH TeJa MO/ ISHCTBUEM BHEIIIHUX
KpPYTAILIUX MOMEHTOB, IIPH 3TOM IIPOJIOJIbHBIE CIIOU
MOBOPAYMBAIOTCA OTHOCUTENBHO JIPYT APYyra Ha HEKOTOPBIN

YTOII.

14 [IpounTaiite TEKCT U YCTAHOBUTE IIOCIE0BATEIBHOCTD.
3anuimTe COOTBETCTBYIONIYIO MOCIEA0BATEILHOCTh OYKB
CJIEBA HAIIPABO

Y CTaHOBUTH MOCIEA0BATEIHLHOCTh TPEOOBAHHIA
MIpeIbSABISEMbIE K MAallITHAM:

1. TexHONIOrUYHOCTH KOHCTPYKIUK; 2. PaGoTocnocoOHOCTB; 3.
Hanexunocth; 4. DproHOMUYHOCTH U ACTETHUYHOCTb.
[IpaBunbHbIN OoTBET: 2-3-1-4

15 Harnmmnre pa3BepHyTBIN OTBET.
3anuIuTe MATPUYHOE YPABHEHHE KECTKOCTH HJIEMEHTA

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIOIIMEe  HPOLEIypbl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOUIUMX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
MPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTtepHuaa (eciu npedycmMompeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIyOOKoe W SCHOE U3NOKeHHEe ydeOHoro marepuana. HasHaueHUE COBPEMEHHOW JIEKIIMH B
paMKax JUCITUIUIMHBI HE B TOM, YTOOBI TIOJYYUTH BCIO HMH(OPMAIMIO 10 TeMe, a B OCBOCHUU
dbyHIaMEHTAIbHBIX MpoOJIeM IUCHHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HayyHOUW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIHMYECKYIO,
OpPTaHHU3AIMOHHYIO U MHPOpMAIMOHHYIO (QyHKIUHU. JIeKIus pacKpbpIBaeT MOHATHIHBIN ammapat
KOHKpPETHOW 00JacTH 3HaHWS, €€ MpOOJEeMBI, JaeT IEeIbHOe NPEJCTABICHUE O JUCIUILIAHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCIUTITTHAMH.

[T1aHupyeMble pe3yIbTaThl IPU OCBOSHUHU 00YYAIONIMMHUCS JICKIIMOHHOTO MaTepHaa;




— TIONy4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHB
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K Ka)10i KOHKPETHON TEME;

— TIOJIyYEHHE OTIBITa TBOPUECKOI pabOThl COBMECTHO € MPENOaBaATEIEM;

— pa3BuTHE NPO(PECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpeaIMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHS.

— MOsIBJICHUE HEOOXOMMOT0 HHTEpeca, HEOOXOUMOTO Il CAMOCTOSTEIILHOW PadoOTHI,

— T[OJIyueHHE 3HAaHWKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJMDKaNIINE TOJIbI,

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTU U
MOJIOKEHHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSITH WX B  Pa3IHUYHBIX
(bopMyITUPOBKax);

—  TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKIIMOHHBI  MaTepuajd MOXKET CONpPOBOXKAATHCSA JACMOHCTpAlMEH CIAiIoB
UCIIOJIb30BAaHUEM pa3JaTOYHOTO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK I10 TUCIUILIIHHE.

11.2. Metoauueckue yka3aHusi A7 OOydYarolUXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabort (ecau npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

B xonme BeimonHeHus mabopaTopHbIX pabOT oOydammuics AODKEH YriayOuTh H
3aKpENHTh 3HAHUWS, MPAKTUYCCKUE HABBIKH, OBIIAQJICTh COBPEMEHHOW METOJIMKONW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 0O0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AHAIUTUYECKOM YacTel U KOHTPOJIbHBIX MEPOMPHUITHH.

Brimonnenue mabopaTopHbIX pabOT 00YyYaIOIIMMCS SIBISETCS HEOTHEMIIEMOW YacThIO
W3YYCHUS JTUCIUIUIMHBI, ONPESIIeMON y4eOHBIM IUTAHOM, M OTHOCHUTCS K CPEJICTBaM,
o0ecrevynBaroIIUM PelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4Yaroerocs:

— TpuUOOpeTeHWE HAaBBIKOB WCCIEAOBAHUS IMPOIECCOB, SBJICHUH ¥ OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW TUCIUILINHBI,

— 3aKperuicHHe, Pa3BUTHE W JICTAM3AINS TEOPETUYCCKUX 3HAHWUU, TOJYyYCHHBIX Ha
JICKITUSX;

— ToTy4YeHHe HOBOM MH(OpMAINH 110 U3y4yaeMON AUCIHUILTHUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

JIaGoparopHble paboThl N0 nucuuIuIMHE «MUTanOHHOE MOJeNnnpoBaHuE (PU3NUECKUX
U TEXHOJIOTMYECKHX IPOLIECCOB» MPOBOAATCS B ayauTopuu kadenpsl Ne 1 (ayn. 24-12). [na
IPOBEJEHUS JTAOOPATOPHBIX PAadOT HCHONB3YIOTCS KOMIBIOTEPHI ¢ mpeaycTaHoBieHHbIM 10,
MO3BOJISIOIINE BBIMOJHATh PaOOThl M0 MMUTAIIMOHHOMY MOJIEIMPOBAHUS MO BCEM OCHOBHBIM
pazzaenaM AucuMIUIMHBL «VIMUTalMOHHOE MOJAENUpPOBAaHHE (PU3NYECKUX U TEXHOJOTHYECKHX
nporeccoBy. [Topsaok nposeneHus 1adopaTopHOi paboThI:

1. BBogHast yacth

— NOJydeHHe 00yJaroummMcest Jorycka K padote (YCTHBIH onpoc)

— MOJTy4eHUE 00yJarOIIMMCS 3a/TaHUS

— cooOlleHne TMpernojaBareneM YKa3aHui Kk pabore (omucaHue gabopaTOpHOM
YCTaHOBKH, HAalIOMUHAHUE O MOPSIIKE BHIOJHEHUS pabOThl M UCCIIEelyeMbIX MapaMeTpax, MmoKas
CHOCOOOB BBINIOJHEHUSI OTJIEJBHBIX OINEpalui, MPEeaAyNpexIeHHe O BO3MOXHBIX OIIMOKax) 2.
OcHoBHas 4yacTh

— BBINOJIHEHHE 00YUarOIIUMCS IIOCTABICHHOH 3a/1a41




- coolIeHre mpemnojaBareneM (B cilydyae HEOOXOAMMOCTH) JOIMOJHUTEIBHBIX
yKa3aHu# (TOBTOPHBIN MOKa3 WU Pa3bsICHEHNUE UCTIOTHUTEIbCKUX ICHUCTBHI)

3. 3akiounTeNnbHas YacTh

B 3akmiounTenbHOM 4YacTHM  CTYINEHT JOJDKEH MPOJEMOHCTPUPOBATh IOJy4YEHHbBIE
pe3yIbTaThl MPEIOIaBATEIIIO.

Crpykrypa u dhopma oTyeTa 0 1abopaTopHOM paboTe

Otuet o nabopaTopHO# paboTe JOIKEH COAEPIKATh CISAYIOIINE Pa3/IeIibl:

— 11eJIb JTabopPaTOpHOI paboThHI

— dbopMyITUpOBKa 3a1aHUS

— OCHOBHAasl 4acThb (JOJDKHA cojepxkaTh ONHMCAaHWE JAaOOpPaTOpPHON YCTaHOBKH,
HE00XO0UMBbIC TaOIUIIBI, TPAPUKH, SKCIIEPUMEHTAIBHBIC TAHHBIC U PE3yIbTaThl PACUCTOB)

- BbIBOJI (OTIHMCHIBAIOTCS. UTOTH pabOThI, TPOBOAUTCS aHAIHU3 MOTYYEHHBIX PE3Y/IbTaTOB)

TpeboBanus k opopMIICHHIO OTUETa O JTabOpaTOPHOI paboTe

TpeboBanus k opopmileHUIO OTUETA O JTa0OPATOPHOU paboTEe U3I0KEHBI B ACHCTBYIOLIEM
crangapre 'OCT 7.32-2001 «Otyer o HayuyHO-HCClenoOBaTenabckoi pabore. CTpykTypa u
npaBuia OQOpMIICHHS», KOTOpbIH MOXHO Haith B HMHrepnere Ha caite [YAII
http://guap.ru/guap/standart/titl_main.shtml

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHLHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJarOUIUICs BBIMOJIHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE MpEeroAaBarelisi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOyvarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mporecce BBIMOTHEHHS CaMOCTOSITENBHON paboThl, Yy oOydaromierocs: (GopMupyercs
1enecoo0pa3sHoe IIaHUPOBaHUE Pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, 0oO0ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B IEPHOJ OOYYCHHS, IOMOTAeT TOJYyYUTh HABBIKA TIOBBIIICHUS
pohecCHOHANBHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMHM  CAMOCTOSATEIBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHHs IO BBIMOJHEHHUIO KOHTPOJIBHBIX paboT (s 00ydaromuxcs
10 3204HOM (hopMe 0OyueHHs).

B XO0A4€ BBIITOJIHECHU S CaMOCTO}ITeJ'IBHOI\/'I pa60TBI 06yqa}om1/n7lc;{ I/I3y‘IaeT TeOpeTI/I‘leCKI/Iﬁ
MaTepI/IaJ'I JUCHUIIIIMHBI, pemaeT THUITIOBBIC 3a1a4U U 3a1aHUs KprOBOI\/'I pa6OTI>I, paSMeH_[eHHBIe
B UCO I'YAIL: http://pro.quap.ru/ https://Ims.quap.ru/

11.4. MeTtoauueckue yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuii KOHTPOJIb YCHEBAEMOCTHM IIPEIyCMaTPUBAET KOHTPOJIb KadecTBa 3HAHMIM
00y4aroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

Texymuii KOHTPOJIb YCIIEBAEMOCTH O0yJaromuxcs npoBoauTcs B cootBercTBUU ¢ CTO
I'VAIT CMK 3.76 «llonoxeHue o TEKylleM KOHTPOJIE YCIEBAEMOCTH M IPOMEKYTOUYHOU
aTTecTallud CTyIAeHTOB M acnupanTtoB [YAIL, oOyuaromuxcs 1o oOpa3oBaTeIbHbIM
porpaMMam BBICILIETO 0Opa30BaHUSI».

11.5. Metoauyeckue ykazaHus Jjisi OOYYarONIUXCs MO MPOXO0KICHUIO MPOMEXYTOIHOM
aTTeCTalUU.


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

[IpomexxyTounass  arrectansi  OOy4yaroIIMXCsl — NpeJycCMaTpuBaeT  OLIGHUBaHHE
MIPOMEXKYTOUHBIX W OKOHYATEIBHBIX PE3y/IbTaTOB O0YUYCHMS 1O auciuruimHe. OHa BKIIIOYAET B
cebs:

— nuddepeHIMpPOBaHHbI 3ad4eT — 3T0 (¢GopMa OIEHKHA 3HAHWH, TOJYyYCHHBIX
O6yanOIL[HMCH HpI/I HSYqGHHH JUCHUIIIINHBI, HpI/I BBITIIOJIHCHUU KprOBBIX HpOGKTOB, KprOBBIX
paboT, HaAyYHO-HCCIISI0BATEIBCKUX PA00OT M MPOXOXKICHUH MPAKTHUK C aTTECTAllMOHHON OIICHKOU
«OTJIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEIHLHOY, KHEYIOBICTBOPUTEIHLHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




