OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKIACHUE
BbICLIEr0 00pa30BaHuUs
«MpKyTCKH TOCYAapCTBEHHBIH YHUBEPCUTET MTyTEH COOOIICHUS»
(®I'bOY BO UpI'VIIC)

YTBEPXJIEHA
MPUKA30M PEKTOpa
oT «30» masg 2025 r. Ne 51

b1.0.49 IIporpammHoe o0ecrieyeHrHe PacueTOB KOHCTPYKIUIA
7KeJIe3HOAOPOKHOI0 Iy TH

pabouas nporpamMma JUCIUTIIUHBI
CrenuanpHOCTh/HapaBieHne moaroToBku — 23.05.06 CTpouTenbCTBO KEIE3HBIX JIOPOT, MOCTOB U
TPAHCHOPTHBIX TOHHEJCH
Crennanm3anus/mpoduis — YpaBlieHHe TeXHUISCKIM COCTOSTHUEM KEJIe3HOIOPOKHOTO ITYTH
KBanudukaims BeimyckHIKa — MHKEHEp MyTel cooOmIeHHs
®opma u cpok oOyueHus — ounas hopma 5 siet; 3ao04ynas dhopma 6 et
Kadenpa-pa3zpadoruuk nporpammsl — [1yTh U yTeBoe X035HCTBO

OOmas TpyHoeMKOCTb B 3.€. — 6 DOopMBI IPOMEKYTOTHON aTTeCTaNU
Yacos o yueoHOMY 1u1any (YII) — 216 ouHas popma oOydIeHU:
3a4eT § cemecTp, 9K3aMeH 9 cemectp
3a04Has popma oOydIeHUS:
3a4ueT 5 Kypc, 9K3aMeH 6 Kypc

Ounasi ¢popma o0yyeHUst Pacnpesesienne 4acoB JUCHHUIIMHBI IO ceMecTpaM
Cemectp 8 9 Hroro
Bun 3anaruii Yacos no YII Yacos no VII Yacos no YII
AyauTOpHasi KOHTAKTHasl
padoTa no BMAAM y4eOHbIX 34 51 85
3aHATHIH/
B T.4. B popme ITIT*
— JIEKIIANA 17 17 34
— IpaKTHYECKUe (CEMUHAPCKUE)
— 1abopaTopHBIE 17 34 51
CamocrosiTesibHasi pagoTa 38 57 95
Jx3aMeH 36 36
Hroro 72 144 216
3aouynas ¢opma o0yueHust PacnpenesieHue yacoB JUCHMILVIMHBI 10 CeMeCTpaM
Kypc 5 6 Hroro
Bup 3ansaruit Yacos no YVII Yacos nmo YII Yacos no YII
AyauTOpHAsi KOHTAKTHasl
padoTa no BHIaM y4eOHbIX 8 12 20
3aHATHH/
B T.4. B popme ITIT*
— JICKIUH 4 4 8
— TIpaKTHYECKUE (CEeMUHAPCKUE)
— naboparopHbie 4 8 12
CamocrosiTesqibHasi padoTa 60 114 174
3auger 4 4
JK3aMeH 18 18
Hroro 72 144 216
HNPKYTCK

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

B
H

Mopnucant ®re0Y BO UplYTC Tpodumos HO.A. ,Cll _

009B9D93267016946D4792FA33A1E1FAES ¢ 22 anusaps 2025 r. no 17 anpens 2026 r.Mognuce

COOTBETCTBYET (haviny AOKyMeHTa I/IPI'V \_\C.




PabGouast mporpamma IUCHMIUIMHBI pa3paboTaHa B COOTBETCTBUU C (efepabHBIM
rOCYy/IapCTBEHHBIM 00pa30BaTeNbHBIM CTAHAAPTOM BBICHIETO OOpa30BaHUS — CHEIUAIUTET IO
crenuaibHOCTU 23.05.06 CTpOUTENBCTBO KEIE3HBIX IOPOr, MOCTOB U TPAHCHOPTHBIX TOHHEJEH,
yrBepxkaAcHHbIM [Ipukazom Munooprayku Poccun ot 27.03.2018 1. Ne 218.

[Mporpammy coctaBui(u):
K.T.H., JOLIEHT, o1eHT, J.A. KoBeHbkHH

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha
3acenanuu kadeapsl «llyTe U myTeBoe X0341UCTBO», MPOTOKOT OT «20» Mas 2025 r. Ne 9

3aB. kaenpoil, KaHJ. TEXH. HAYK, JTOIEHT J.A. KoBeHbkuH



1 IEJb U 3AJAYA JUCIUTIAHBI

1.1 Heap (ucuUmIHHBI

TEOpPETHYECKass IOATOTOBKA HHIKEHEPOB CTPOUTEILHOrO mpodwis, (GopMUpOBaHHE y OOydJarOIIUXCS
TEOPETHYECKUX MPEACTABICHUI W MPAKTUYECKHX HABBIKOB, MO3BOJSIONIMX OBJIAACTh KOMIIBIOTEPHO-
OPHEHTHPOBAHHBIMH METOJaMH MOJICTHPOBAHUS — OMHUM U3 S((GEKTUBHBIX HMHCTPYMEHTOB aHaH3a
TUIUYHBIX POOJIEM ITPOSKTUPOBAHUSI KOHCTPYKIUI U 3JIEMEHTOB BEPXHETO CTPOCHHS IIYTH

1.2 3agavya JMCHMIIMHBI

M3Y4YE€HHE U OBJAJICHUE METOJaMH KOMIBIOTEPHOTO MOJAEIHPOBAHUS KOHCTPYKIUH KEJIE3HOAOPOKHOTO
1 MyTH, OMpEJCIICHHE HAMPSIKCHHO-IC(HOPMUPOBAHHOTO COCTOSHHS KOHCTPYKIIMHA IpH NEHCTBHHM HA HUX
Harpy30K OT MOABMXHOI'O COCTaBa

1.3 Iles» BOCIUTAHHS W 32124 BOCIIUTATEJbHOMH PadoThl B pAMKaX TUCIHINIUHbI

Hay4r0-00pa3oBarenbsHOE BOCIIUTAHHE O0YIAFOIITHXCS

Ilens Hay4HO-00Pa30BATENILHOTO BOCIUTAHUSA — CO3JAHHE YCJIOBHH Ui peaM3alliil HAyYHO-00pa30BaTEIBHOTO
MOTEHIMAaMa 00yJaromuxcs B (hopMe HACTABHUYECTBA, THIOTOPCTBA, HAYYHOTO TBOPUECTRA.

Henp mocturaeTcs mo Mepe pelieHus B eINHCTBE CISAYIOIINX 3a1ay:

— (hopMupoBaHHE CHCTEMHOTO M KPUTHIECKOTO MBIIIICHHS, MOTHBAITNH K 00YIEHUIO, Pa3BUTHE HHTEPECa K TBOPUECKOM
Hay4HOU JIeATENbHOCTH;

— CO3JaHME B CTYACHYECKO# cpenme atMocdepsl B3auMHOI TpeOOBATEIBHOCTH K OBJIAICHUIO 3HAHHMSIMHU, YMCHUAMA U
HaBBIKaMHU;

— TOMYJISIpU3AIHsI HAyYHBIX 3HAHUHA Cpear 00yJaromnxcs;

— COIEUCTBHE MOBHIIICHHUIO IPUBIICKATSIFHOCTH HAYKH, TOAIEP)KKA HAYIHO-TEXHUIECKOTO TBOPUYECTBA;

— CO3/aHUC YCJOBUN Ui TMOJIyYCHHsS OOYYaroIUMHCS JOCTOBEPHOW HH(MOPMAIMHM O MEPEAOBBIX IOCTIDKCHHIX H
OTKpI)ITI/IHX MHpOBOfI u OTG‘ICCTBCHHOﬁ HayKI/I, IIOBBIILICHU A 3aI/IHTepeCOBaHHOCTI/I B Hay‘IHI:-IX ITO3HAHUAX 06 yCTpOfICTBC
MUpa U 00LIeCTBa;

— COBEPIICHCTBOBAHUE OPTaHU3AIUH U IJIAHUPOBAHUS CAMOCTOSATEILHOM pabOThl 00YJAIONIUXCS KaKk 00pa30oBaTeIbHOM
TEXHOJIOTUH (POPMHUPOBAHHUS OyIyLIEero CleHalucTa MyTeM WHINBHIYalIbHOM MO3HAaBATENbHON M HCCIIeI0BATEIbCKOM
JIeSITEIbHOCTH

[IpodeccronanbHO-TPYAOBOE BOCIUTAHUE 00YJaIONINXCS

Iens npodeccrnoHaIbHO-TPYAOBOTO BOCHHUTaHMS — (POPMUPOBAHKE Y 00YJAIOMNXCSI OCO3HAHHOM MPOoecCHOHATBHON
OpHEHTALNH, TTOHMMAaHUS OOLIECTBEHHOTO CMBICNIA TpPyAa M 3HAYMMOCTH €ro Ais ceOsi JINYHO, OTBETCTBEHHOTO,
CO3HATEIBHOIO M TBOPYECKOTO OTHOLICHHUS K Oyaymied AesTenbHOCTH, Mpo(ecCHOHANBHON 3THKH, CIIOCOOHOCTH
NIPEABUACTh W3MEHEHHS, KOTOPhIE MOTYT BO3HHKHYTh B IPO(ECCHOHAIBHON NESATENbHOCTH, U YMECHHUIO paboOTaTh B
HM3MEHEHHBIX, BHOBB CO3JAHHBIX YCIOBUSX TPYJa.

Lenp gocTuraeTcs Mo Mepe pelicHus B eANHCTBE CIEAYIOIUX 3a/1a4:

— opMHpOBaHUE CO3HATEIBHOTO OTHOIICHNS K BEIOpaHHOH Tpodeccu;

— BOCIIUTaHUE YECTH, TOPAOCTH, JIIOOBH K MPOQeccHu, CO3HATEILHOr0 OTHOUICHUS K MPO(EeCCHOHAIBHOMY IOJITY,
ITOHNMAaeMOMY KaK JIMYHas OTBETCTBEHHOCTh M 00S3aHHOCTB;

— (popmupoBaHKE NICHXOJIOTHH MpodeccroHana;

— (opmupoBanue MPodhecCHOHATBHON KYIIBTYpPbI, STUKH NMPOHECCHOHATBHOTO OOLICHUS;

— (opMHUpOBaHKE COIMATIBHON KOMIETEHTHOCTH M JPYTHe 33a4H, CBI3aHHbBIE C UMHIPKEM NTPOPECCHH U aBTOPUTETOM
TPaHCIIOPTHOM OTPACIU

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

bnok/4acte OIIOIT ‘ brnok 1. Iuciumumnel / O0s3aTenbpHas 4acTh

2.1 I[I/ICIII/IHJ'IHHI)I N MPAKTHUKH, HA KOTOPbLIX OCHOBLIBAE€TCHA U3yUCHUE JAHHOM JUCIHHUIIIMHbI

1 ‘ I[I/ICLII/IHJ'II/IH& H3y4aCTCs Ha HaYaJIbHOM JTaric (I)OpMI/IpOBaHI/ISI KOMIICTCHIINH

2.2 I[HCIII/IHJ'[I/IHLI U NMPAKTHKH, VISl KOTOPbIX U3YYCHUE JTAHHON M CHMIIJIHHDBI
HeOﬁXOHﬂMO KaK npeamecTrByruiee

1 b3.01(/1) BeinosHeHKe BBITYCKHOM KBATU(HUKAIMOHHOM paboThI

2 b3.02(/1) 3amuTa BBIIYCKHOI KBaIn(UKaIMOHHOH paboThl

3 IIVIAHUPYEMBIE PE3YJIbTATBIOBYYEHUSA 11O JUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSIMU K PE3YJIBTATAM OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kon n Ko u HaumeHoBaHue

HaNMMeHOBaHHe HHANKATOPA J0CTH:KEHUS IInanupyemble pe3yJbTaThl 00yYeHUsI

KOMIeTeHIInN KOMIeTeHIINN
ITK-2 Criocoben [IK-2.1 Monenupyet 3HaTh: aNTOPUTM MOJIEIHPOBAHUS U pacdeTa KOHCTPYKIIHH
BBITIOJHATH TPAHCIIOPTHBIE COOPYKEHUSI B | C MOMOII[bIO COBPEMEHHOT0 IIPOrPaMMHOI0 o0ecTieueH st
MaTeMaTH4ecKoe MPOTrPaMMHOM O0eCIIeYeHUH YMeTh: BBINOIHATH MOJICIMPOBAHNE M PACUET
MO/JIETTMPOBaHNE JUISl aBTOMAaTH3UPOBAHHOTO KOHCTPYKIIUiI C MOMOII[BIO COBPEMEHHOTO TIPOrPAaMMHOTO
00BEKTOB, MPOEKTUPOBAHUS obecrieueHust




CTaTHYECKHUE U
IAHAMUYECKUE
pacueThb
TPaHCIOPTHBIX
COOpYXKEHHIT Ha Oa3e
COBPEMCHHOTO
MIPOTPaAMMHOTO
obecrieueHust s
aBTOMAaTH3HPOBAHHOTO
MIPOEKTHPOBAHUS H
HUCCIIEIOBAHUN

Brnaners: MmeToiamMu ¥ TEXHOJIOTHEN MOJIEITUPOBAHUS U
pacueTa KOHCTPYKUUH C OMOILBI0 COBPEMEHHOTO
MPOTPAMMHOTO 00ECTICUCHHUS

[IK-2.2 BrimonHseT pacueTs
Y IPOEKTUPOBAHUE

TPaHCIOPTHBIX MyTEH U
HCKYCCTBEHHBIX COOPYXECHUH
B COBPEMEHHOM
MPOTPaMMHOM 00eCTICUCHUN

3HaTh: COBPEMEHHBIE TPOTPAMMHBIE KOMIIEKCHI,
IpeAHa3HaYCHHbIE IS MOJICITUPOBAHMS U PacdeTa
KOHCTPYKIIMH ’KEJIE3HOJOPOKHOTO ITyTH

YMeTh: BBINOTHATH MATEMAaTHIECKOE MOAETNPOBAHUE
KOHCTPYKIIMH KEJIE3HOJOPOXKHOTO ITyTH Ha 0aze
CTaHAAPTHBIX TAKETOB aBTOMAaTH3UPOBAHHOTO
MPOEKTHUPOBAHMS M HCCIEIOBAHUN

Braners: KOMIBIOTEPOM KaK CPEACTBOM PEIICHUS
CJIOKHBIX MAaTEMaTHIECKUX MOJIENEH, OCHOBHBIMHU
MeTolaMH paboThl Ha IEPCOHATBHOM KOMIBIOTEPE C
MPUKJIAAHBIMH IPOTPAMMHBIMH CPEACTBAMHU

4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HaunmeHoBaHue pa3aesos, TeM
H BHJ0B padoT

Ounas ¢gopma

3aouHnas ¢opma *Kon

Cemectp

Yacel

Yacbl HHIMKATOpPa

Jlek

IIp

Kype JOCTHKEHUS

KOMIIETCHIIUHN

Jlag | CP Jlek | IIp | Jlad | CP

1.0

Paznen 1. OcCHOBBI
MaTeMaTHYeCKOro
MOIEeJTHPOBAHNS.

11

OCHOBBI MaTeMaTUYECKOI'O
MOJICITHPOBAHUS.
MonenmupoBanne pabOTHI
KOHCTPYKIHUH, KaK CI0co0
HAyYHOTO  HCCIICHOBAHUS
HWH)KEHEPHBIX
COOpPYKEHUH.

IK-2.1

2 6/ycrT. 1 4 K-2.2

1.2

Pacuer HanpsbxeHuit B Tene
3eMJIIHOT'O ITOJIOTHA.

IK-2.1

211 | 2 K-2.2

6/ycr. 211 | 2

1.3

OcCHOBHBIE TPOTPaMMHBIE
KOMIUIEKCHI U MH)KCHEPHBIE
TEXHOJIOTUH,
npenHa3HaYeHHbIE
MaTeMaTH4eCKOro
MOJICITUPOBAHUSL. Ux
OIMCAHUE U Ha3HAUCHHE.

IS

IK-2.1

2 6/ycrt. 1 4 K-2.2

1.4

Pacuer nanpsixeHnuit B Tene
3€MJISHOTO  IIOJIOTHA  C
Y4eTOM  BO3HHUKHOBEHUS
TPEIIIH Ha OTKOCAX.

IK-2.1

211 | 2 K-2.2

6/ycrt. 3

2.0

Paznen 2. OcHOBBI
pacyera  KOHCTPYKLMH
MeTOoAOM KOHEYHBIX
3J1EMEHTOB.

21

OCHOBBI METOa KOHEUHBIX
3JIEMEHTOB.

IK-2.1

2 6/ycr. 2 4 [IK-2.2

2.2

Pacuer Ha

(bepmbl
CTPOCHUS.

MPOYHOCTh
IIPOJIETHOTO

IK-2.1

21| 2 [IK-2.2

6/ycr. 3

2.3

ITocTanoBka
onpeeseHus
HaIpsHKEHHO-
ne(hOpMUPOBAHHOTO
COCTOSIHUSI KOHCTPYKIIHH.
PacueTrHrie CXEMBI
3JIEMEHTOB  KOHCTPYKLIUMN
My TH.

3a1a4n

IK-2.1

4 6/ycr. 6 K-2.2

24

Ananuz MPOLIECCOB
TerJonepe1ayu u
TEIIJIOBBIX HaHp}I)KeHI/Iﬁ B
METATUYECKOM
[IPOJIETHOM CTPOEHHH.

IK-2.1

21| 2 K2 2

6/ycr. 21| 2




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas gopma 3aounas popma *Kon
Ko, HaumeHoBaHue pa3zejioB, TeM Yacel Yacel HHAUKATOpa
" U BH/IOB paboT Cemecrtp Tex | T a6 | CP Kypc Tex | I a6 | CP JAOCTHKEHUsI
p p KOMIIeTEHIIU U
2.5 | Axroput™ pemeHus
WHXEHEPHBIX 3aJa4y Ha [IK-2.1
OCHOBE METOJa KOHEYHBIX 8 & 2 6/yer. ) 4 [1K-2.2
3JIEMEHTOB.
) [1K-2.2
MIPOTHBOYTOHA.
2.7 | Bugsr marepuanoB. Tumsl [K-2.1
KOHEYHBIX 3JIEMEHTOB. 8 & 2 6/yer. 3 [1K-2.2
2.8 | Pacuer HJIC mnoakmamku [1IK-2.1
ckpererns JKbBP 8 21| 4 6/ycr. 3 IK-2.2
2.9 | I'pannunble YCIIOBHS.
Bapu 8 | 2 2 | 6 3 | K21
p aVHTLI BHEIIHETO yCT. K-2.2
BO3IENCTBUSA.
2.10 | Pacuer HJIC CTBIKOBBIX IK-2.1
HAaKJIaJ[0K. 8 2n 4 6/yer. 3 [1K-2.2
2.11 | Buzyanuzanus [IK-2.1
pe3yIBTATOB pacyera. 8 2 2 6/ycr. 3 I1K-2.2
2.12 | Anamm PE3UHOBOTO [K-2.1
YIUTOTHEHUSL. 8 2 6/ycr. 6 IK-2.2
dopMa  MPOMEKYTOUHOM 8 IK-2.1
aTTecTaliy — 3a4eT [1K-2.2
3.0 | Paszgen 3.
MopenupoBanue
MeXaHHYECKHX CHCTEM.
3.1 | Crpykrypa mporpaMMHBIX
KOMILIEKCOB
’ I1IK-2.1
MpeIHa3HAYCHHBIX I 9 2 3 6/ycr. 1 4 [IK-2 2
MOJICIAPOBAHHUS
MeXaHUYECKHUX 00BEKTOB.
3.2 | Maremarudeckuii [IK-2.1
MASTHHK. 9 4/1 | 3 6/ycr. 4/1 | 4 [IK-2.2
3.3 | Hepero 2JIEMEHTOB K21
00BEKTA. YucrieHHbIC 9 2 3 6/ycrt. 6 K-2.2
METO/IbI MOJICIIUPOBAHHUSIL. ‘
3.4 [1K-2.1
I'py3 Ha Tpy>KHHE. 9 4/1 | 3 6/ycr. 6 IK-2.2
3.5 | CBA3HOCTE MEXaHHUYECKUX . , 5 9 ; K21
CHCTEM u MTOHSTHE yCT. [IK-2.2
[IapHuUpa.
3.6 | MogemupoBaHue
JIBYDKEHUS OTIEILHON 9 4/1 | 3 6/yct 6 MK-2.1
. ’ [1K-2.2
KOJICCHOU TapBhl.
3.7 IIK-2.1
YpaBHEHUS JBUKCHUS. 9 2 3 6/ycrt. 6 K-2.2
3.8 | Co3nanue MOJIENIA IIK-2.1
aBromoTpuchl AC4. 9 41| 3 6/ycr. 6 I1K-2.2
4.0 | Pazgen 4.
B3aumoneiicTBue MyTH M
MOABHIKHOIO cocrasa,
HCCIe10BaHue
MeXaHHYeCKHX
MPOIECCOB,
MPONCXOASAIHX B
MOABH:KHOM COCTABE M B
JKeJIe3HOIOPOKHOM IYTH
NPH BO3/1ECTBHM UX APYT
HA JIpyra.
4.1 | OcHOBBI B3aUMOJEHCTBHS [IK-2.1
MyTH H MOIBHKHOTO 9 2 3 b/yer. 1 8 [1K-2.2




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas gopma 3aounas popma *Kox

KOI] HanmeHoBaHue pa3zejioB, TeM Yacel Yacel HHAUKATOpa

M BHJOB padoT Cemectp Jex | Tp | Jag | CP Kype Jex | Tp | Jiad CP liloo;zz;xeeﬂﬂuu:u
cocraBa. OCHOBHEIC 331a4H
UCCIICAIOBAHMS  JTAHHOTO
B3aMMOJICHCTBUSL.

4.2 | MonenupoBaHue K-2.1
JTUHAMUKA TPY30BOTO 9 4/1 | 3 6/ycr. 4/1 | 4 HK-2.2
BaroHa. )

4.3 | Cxembl BITMCHIBAHUS IK-2.1
SKHTIaKa B KPUBHIE. 9 2 3 6/ycr. 6 I1K-2.2

4.4 | MonenupoBaHHS [K-2.1
NMHAMUKH T0€3/1a. 9 4 3 6/yer. 6 [1K-2.2

4.5 | TopuzoHTaIBHBIC
MOTIePCYHBIC CHIIBI, i
BO3HUKAIOIIHE npu 9 2 3 6/ycr. 6 gﬁ_g;
BIIMCHIBAHUHM OJKHUMaKa B '
KpPHUBYIO.

4.6 | Onucanue MOJTyJIst
KOMIIEKCa UM IK-2.1
MIPOTHO3UPOBAHUSA H3HOCA 9 4l 3 6/yer. 6 IK-2.2
TIPOUIII KOJIEC U PETbCOB.

4.7 | Tunbl KOHTAKTOB CHCTEMBI
«koneco-penscy.  Cuisl, IK-2.1
BO3HHKAIOIIME B MECTE 9 2 3 6/yer. 6 [1K-2.2
KOHTAaKTa KoJieca U pelibca.

4.8 | Co3maHne  HEpOBHOCTEH

N IK-2.1
MyTEBOH  CTPYKTYpBI | 9 4/1 | 3 6/ycr. 6 [IK-2.2
MaKpOreOMETPHH MYTH. '

4.9 | MonenupoBaHue
JUHAMUKA YIPYyToro
HKEJIC3HOIOPOIKHOTO  ITYTH
B MPOTPaMMHOM IK-2.1
KOMITJIEKCE 9 ! 3 6/yer. 6 IK-2.2
«YHUBEpCAJIbHBII
MEXaHU3M»: MOJACTH |
ITOTXOJIBI.

4.10 Or11eHKa COCTOSIHUS TTyTH. 9 2 4 6/ycr. 6 EE:;;
dopmMa  MPOMEKYTOUHOU 9 36 6/3HMIIS 18 IK-2.1
aTTeCTallH — DK3aMEH [1K-2.2

IK-2.1
KontponsHas pabora 9 6/3uMHsA 18 K-2.2
Hroro vacos (6e3 yu€ta
4acoOB Ha MPOMEXYTOUHYIO 34 51 | 95 8 12 | 174
aTTeCTaIINIO)

S ®OHJl OHEHOYHbIX CPEACTB IS TPOBEIEHUA

TEKYIIEIO KOHTPOJISI YCIEBAEMOCTHA U ITPOMEXXYTOYHOM
ATTECTAIIIMHA OBYYAIOIIIUXCA 11O JUCHHUITVIMHE

CDOH)I OLICHOYHBIX CPEACTB JJIA MMPOBCACHUA TEKYIICTO KOHTPOJIA YCIIEBAEMOCTH U HpOMe)KyTO‘-IHOﬁ aTTecTalnn
10 JUCIUIUTHHE oopMIleH B Bue npuitoxeHnus Ne 1 k pabodeit mporpamMme TUCHUTUIMHBL M pa3MeEIeH B 3JIeKTPOHHON
“H(POPMAMOHHO-00pa30BaTEILHON cpeie Y HUBEPCUTETA, TOCTYITHOW 00yJaronieMycst 4epe3 ero JNIHbIA KaOUHET

6 YYUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHMUIIIAHBI

6.1 YueOHasi auTepaTypa

6.1.1 OcHoBHas JIUTEpaTypa

bubnnorpaduueckoe onucanue

B

Koi-Bo 3k3.
oubnuorexe/
OHJIAMH




[MuvrkoBwy, JI. I'. Femap & Nastran. IH)XeHEpHBIN aHaTN3 METOIOM KOHSUHBIX 21

6.111 aeMeHTOB :- [2-e u3n.] / JI. I'. IllumkoBuu. M. : JIMK Ilpecc, 2012. - 702c.
6.11.2 Prrukos, C. I1. MonenupoBanve KoHCTpyKIuid B cpene Femap with NX Nastran :/ 23
o C. I1. PerakoB. M. : IMK Ilpecc, 2013. - 784c.
6.1.2 JlonoaHUTEIbHAS JINTEPATYpa
Kon-Bo 3Kk3.
bubnunorpadpuueckoe onucanue B Oubmnoreke/
OHJIANH
6.1.2.1 Koran, A. . IlnHaMuKka MyTH U €T0 B3aMMOJICHCTBHE C ITOIBIKHBIM COCTAaBOM :/ A. 47
T . Koran. M. : Tpancnopr, 1997. - 326¢.
Bepmmacknii, C. B. [lnnamuka Barosa : yae0. I By30B IO CIIEIHAIBHOCTSIM XK. -]I.
6.1.2.2 TpaHCI. - 3-¢ u31., nepepad. u pom. / C. B. Bepmmackntit, B. H. [laannos, B. /1. 41
Xycnnos ; pea. C. B. Bepmmackuii. M. : Tparcmopt, 1991. - 360c.
6.1.3 YueOHO-MeTOAUYEeCKHE Pa3pA0OTKH (B T. Y. 1JIsl CAMOCTOSITEIbHONH PaGoThl 00y4aKOIIUXCS)
Kon-Bo 3Kk3.
bubnunorpadpuueckoe onucanue B Oubmnoreke/
OHJIANH
Kosenskun [I.A. Meroauueckne ykazaHus 1mo u3ydeHuto aucruminael 51.0.51
[IporpammHOE 0OecieyeHNE PACYETOB KOHCTPYKIMH JKEJIE3HOAOPOKHOTO IIyTH TI0
cnerquanbHOCcTH 23.05.06 CTpoUTENbCTBO KENE3HBIX JOPOT, MOCTOB U
6.1.3.1 TPaHCIIOPTHBIX TOHHEJEH, crienuann3anus — Y IpaBieHue TEXHUUECKUM Ownnaiin
cocrosiHueM xene3HonopoxHoro mytu; UpIl'YIIC. — Upkyrck : UpI'VIIC, 2024. —
13 c. - Tekct: anexktpoHHbIi. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_65400_1422_2025_1_signed.pdf
6.2 Pecypchl uHGOPMaIHOHHO-TEJI€eKOMMYHUKALIMOHHOM ceTn « UHTEepHET»
6.2.1 Hayunast anextponnas 6ubnnoreka eLIBRARY.RU — https://elibrary.ru/
6.2.2 DnekTpoHHO-O0ubaMoTeuHas cucrema «BOOK. .ruy, https://www.book.ru/
6.2.3 DnexkTpoHHO-O0ubMoTeuHas cucreMa «M3mgarenscTBo JlaHby, https://e.lanbook.com/
6.2.4 DIeKTPOHHO-0MOIHOTeYHAst CUCTeMa «Y HUBEPCUTETCKasi OMOIMOTeKa OHaiHy, https://biblioclub.ru/
6.3 IlporpammHoe o0ecneuenne 1 HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
6.3.1 bazoBoe nporpamMmMHoe ol0ecrieyeHue
6311 Microsoft Windows Professional 10, rocymapctBenHbli koHTpakT oT 20.07.2021 Ne
T 0334100010021000013-01
6.3.12 g/iicrosoft Office Russian 2010, rocyaapctBennsiid kKoHTpakT oT 20.07.2021 Ne 0334100010021000013 -
6313 FoxitReader, cBo601HO pacnpocTpaHseMmoe mporpammuoe obecrneuenue http://free-software.com.ua/pdf-
o viewer/foxit-reader/
6.3.1.4 Adobe Acrobat Reader DC cB0oOOmHO pacmpocTpaHsieMOe MPOrpaMMHOE — OOecreuYceHHe
o https://get.adobe.com/ru/reader/enterprise/
Aunexc. bpaysep. IlpuxiagHoe mnporpammHoe oOecrnedenue oOmero HasHaueHus, OducHsle
6.3.1.5 MIPUIIOKEHNUS, JTUIEH3MUA — CBOOOIHO paclpoCcTpaHseMoe IIporpaMMHoe obecriedueHue 1o JumeHsuu BSD
License
6.3.2 Cnenuau3upoBaHHOE NPOrPaMMHoe odecnieyeHne
MathCAD _student 15.0 Academic_License, Customer Number 434692, xonrpakt ot 03.12.2012 Ne
0334100010012000148-0000756-01 NASTRAN (Patran CAE Solid Modeling Class pack, MD Nastran
Exterior Acoustics Team pack, Fatigue Complete Package Team pack, MD Adams, Easy5) cereBas
6321 Bepcws, ceprupukar RE008453ISR, korTpakt ot 25.10.2016 Ne 0334100010016000106-0000756-01
o [porpammasnii komruieke B3I, morosop ot 18.01.2021 Ne 3 OO0 Undorex, [Trardpopma nanoCAD 22.0
(cereBas). Momymu: 3D, Mexanuka, Pactp, CIIJC, Tomoruman. OOpa3oBaresbHas JULEH3US OT
01.10.2022 Ne NC220P-54597, cormamenune OOO «Hanocodt pazpaboTka» YHHBEpCATbHBIN MEXaHU3M
v 8.5.7.2, 20 pabouux mect, noroBop Ne 31907521693 ot 13.02.2019 1.
6.3.3 UndopmanuoHHbie CIPABOYHbIE CHCTEMbI
6.3.3.1 ‘ He npenycMoTpeHsl
6.4 IlpaBoBBIE H HOPMATHBHBIE TOKYMEHTbI
6.4.1 ‘ He npenycMoTpensl

7 OMIUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI,

HEOBXOJINMOM JIJIsSI OCYIIECTBJEHHNS YYEBHOI'O ITPOIIECCA

MO JUCHMILINHE

Kopnyca A, b, B, T, /I, E UpI'VIIC naxonstcs no aapecy r. Upkyrck, yia. UepHsimeBckoro, 1. 15;
kopryc JI UpI'YIIC naxoautcs — no aapecy r. Upkytck, yi. JlepmonTosa, 1.80

Jlaboparopus b-106 "APM kadenpsi [IyTh 1 myTeBoe X0341CTBO" JIsl MPOBEACHUS MIPAKTUIECKHUX 3aHATHH,

2 71a00paTOPHBIX paboT, TPYIIIOBHIX M HHANBHIYATbHBIX KOHCYIBTALNH, KypCOBOT'O TIPOEKTHPOBAHHS

(BBITTOTHEHHS KYPCOBBIX PabO0T), TEKYIIET0 KOHTPOJIS ¥ TPOMEXKYTOUHOM arTrecTaruu. OCHOBHOE




o0opymoBaHue: CHeMAIN3UPOBaHHASI MEOEITb, MYJIbTUMETUATIPOEKTOP, KpaH (TIEpEHOCHOH), HOYTOYK
(nepenocHoit). J{i1st mpoBeieHUs 3aHATUI UMEIOTCS YIeOHO-HATIISATHBIC TOCOOUs (TPE3CHTAINH, TUIAKATHI).

VYuebnas aynuropus b-302 nns npoBeaeHHS JEKIIMOHHBIX U IPAKTHYECKUX 3aHATHH, 1a00paTopHBIX padoT,
TPYIHOBBIX U HHANBUIYaIbHBIX KOHCYIBTAIINH, KypCOBOTO IPOSKTHPOBAHMS (BBIIIOTHEHHS KypPCOBBIX
pabort), TeKymero KOHTPOJIS B MPOMEKYTOUHOH aTTecTanni. OcHOBHOE 000pyIOBaHUE!
CHeNHATH3UPOBaHHAS MeOeIh, MyITbTHMEIHAIIPOSKTOP, YKPaH (IIEPEHOCHO), HOYTOYK (TIEpeHOCHO),
Tenesnzop LED TCL, nocka MaruutHas. J{j1s npoBeaeHust 3aHATHI IMEIOTCS yueOHO-HAaTJISIHBIE TOCOOUS
(Ipe3eHTaLuH, JIaKaThl).

[Tomemenns A caMOCTOATENBHON PabOTHI 00YUAIOIINXCST OCHAIIEHB KOMITBIOTEPHOW TEXHUKOM,
HOAKITIOYEHHON K HH(OPMAIMOHHO-TEIIEKOMMYHUKaMOHHOH ceTH «VHTepHeT», 1 00ecedeHbl J0CTYIIOM B
3JEKTPOHHYI0 HHPOpManoHHO-00pazoBaTensHyto cpeny Upl YIIC. [Tomemenns A caMOCTOSATEIBHO N
pabOThI OOYUAIOIINXCS:

— YUTAIbHBIC 3aJIb;

— y4eOHbIe 3abl BEIUUCIUTENBHON Texaukn A-401, A-509, A-513, A-516, [1-501, 1-503, 1-505, J1-507;

— ITIOMEIIEHHMS 1L XpaHeHHsI 1 PO UIIaKTHYECKOro 00CIyKUBaHHs yueOHOro odopynoBanus — A-521

8§ METOANYECKHUE YKA3AHMUSA JJI51 OBYYAIOIIUXCA
11O OCBOEHHMIO JTMCIIMITJIMHbI

Bun yue6HOM
LIEATEIILHOCTH

Opranuzanus yueOHOH NeITeIbHOCTH 00yJaromerocs

Jlekumst (ot matmHCKOrO «lection» — 4YTeHHWe) — BHI ayJUTOPHBIX YYEOHBIX 3aHSATHH.
Jleknusi: 3aKknanbIBa€T OCHOBBI Hay4YHBIX 3HAaHUM B CHCTEMAaTU3MPOBAHHOM, MOCJIEI0BATEIbHOM,
00001IeHHON (hOpME; PACKPHIBACT COCTOSIHHUC M TEPCICKTUBBI PAa3BUTHUS COOTBETCTBYIOIICH
00JacTH HAYKW M TEXHUKH; KOHIECHTPUPYET BHUMaHHE OOydJaromuxcs Ha HauboJiee CIOXKHBIX,
Y3JI0BBIX BOIIPOCAX; CTUMYJIHPYET MO3HABATCIBHYIO aKTUBHOCTH 00 YUAIOIIHXCSL.

Bo Bpems JNEKIMOHHBIX 3aHATHH OOYYAONIMICSA IOMKCH YMETh CKOHIICHTPHUPOBATH
BHUMaHHE HA W3YyYaeMbIX IpoOieMaxX W BKIIOYUTH B Pa0dOTy BCEe BUABI IAMATH: CIOBECHYIO,
00pa3Hyl0 H MOTOPHO-IBUTATENbHY0. [ 3TOTO Bech MaTepwal, H3JIaraeMblil IperoaBaTeleM,
oOygaromeMycs HEOOXOIWMO KOHCIIEKTHPOBaTh. Ha TONAX KOHCHEKTa CleqyeT IIOMedYaTh
BOIIPOCHI, BBIJCIICHHBIC OOYYAIOMIMMCS Ui KOHCYJbTAIlMM C MperojaBaTesieM. BbIBOIBI,

Jlexknus MOJIyYCHHBIC B BHJIC POPMYII, PEKOMEHIYETCS B KOHCIICKTE MO TYCPKUBATh WA OOBOJUTH PAMKOIA,

4yToOBl JIydllle 3alOMHHANUCH. [lOJIE3HO COCTAaBUTh KpaTKUil CIPAaBOYHMK, COZAEPIKaIHid
OIIpe/IeTICHUs] BAKHEUIINX MOHATHH Jekuuu. K KakIoMy 3aHATHIO ciieayeT pa3o0parh Marepual
npeaplayied sekuuu. V3ydas martepuan mo y4eOHHMKY MM KOHCIIEKTY JIeKLHi, cleayer
MIEPEXOAMTH K CIENYIONIEMY BOIPOCY TOJIBKO B TOM ClIy4ae, KOIJa XOpOLIO YCBOEH IPEIbI Ty
BOIpOC. P51 BONPOCOB TUCIUIIIMHBI MOXKET OBITH BBIHECEH Ha CaMOCTOsITEIbHOE H3yueHne. Takoe
3a7aHue TpeOyeT ONepaTHBHOTO BHINOIHEHHUS. B KOHCIIeKTe JIeKIMif HEOOXOMMO OCTaBUTh MECTO
JUISL OCBEICHUS YIOMSHYTBIX BONpocoB. O003HAYMTH BONPOCHI, TEPMHUHBI, MaTepual, KOTOPbIH
BBI3BIBAET TPYAHOCTH, IOMETUTh U MOMBITAThCSI HANTH OTBET B peKOMeHAyeMol nuteparype. Eciu
CaMOCTOSATENILHO HE yJaeTcst pa3o0paThes B MaTepuale, To Heo0XoanMo chopMyIMpOBaTh BOIIPOC
U 33/1aTh NIPENOAABATENI0 HA KOHCYIBTAMH, HA MPAKTUYECKOM 3aHIATUU

OCHOBHO¥ 11eTIbI0 JTAOOPAaTOPHBIX PAOOT ABISIETCS TEOPETHUECKOE 000CHOBAHKE, HATIISTHOE
W/MIM 9KCHEPUMEHTAIBHOE TOATBEP)KICHUE W/WIM TPOBEPKA CYNIECTBEHHBIX TEOPETHYECKUX
TIOJIO)KEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHalM3 CYNIECTBYIOIIMX METOAMK W METOMOB WX
peammzanui ¥ T.1. OHM 3aHMMAIOT IPEUMYIIECTBEHHOE MECTO NPH HW3yYEHUHM JHMCIMIUINH
00s13aTeNbHON YacTH M 9acTH, popMUpYeMOil yuacTHUKaMHu 00pa3oBaTesIbHbIX OTHOmEeHNH broka
1.

Hcxons u3 nenu, coepxKanneM J1abopaTOpHBIX pabOT MOTYT OBITH:

- DKCIIEpUMEHTalIbHAs TPOBEpKa GOPMYJI, METOJIMK pacyeTa;

- IpPOBEICHNE HATYPHBIX N3MEPEHHH CBOHCTB, pab0YNX ITapaMeTPOB, PEKUMOB pabOTHI IIPH
TIOMOIITY JTA00OPATOPHOTO 000PYAOBaHHUS W/WIIH CTEHIOB U MaKETOB,

JlabopaTtopHas - 03HaKOMJIEHHE, aHAJIU3 U TEOPETUUECKUE BBIKJIA/KU 110 YCTPONUCTBY, IPUHLIAITY NEHCTBUS
pabora u crioco6aMm 00CITy)KMBaHHS aIllaparos, JieTaleld MallliH, MEXaHU3MOB, ITPOIIECCOB, IPOTEKAIOIINX

B HHX IIPU 3TOM H T.1.;

- HarJsigHas rpaduyeckas MHTEpIpETalns YepTexei, cxeM, 00beMHBIX OBEPXHOCTEH U
T.JI., BOCIIPOM3BOIMMBIX C IOMOIIBIO CIIEIHAIN3UPOBAHHOTO IIPOrPaMMHOTO 00eCIIeYeHUS;

- MMHTAIMOHHOE MOJEINPOBAHUE IPOLECCOB, NMPOTEKAIONINX B CIOKHBIX XUMHYECKHUX,
(bu3NYECKUX, MEXaHHYECKHX, JICKTPUIECKUX U IIP. 00BbEKTaX;

- HaISOHOE TpEeACTaBIeHHe O paboTe TNepcoHaja KOHKPETHOH OpraHu3alyd WIIH
noapazaenenns OAO «PX]I» mocpeacTBoM MOACTUPOBAHHUS TATHBIX W BHEIITATHBIX CHTYaIi
B BUPTYaJIbHBIX CHENHATH3UPOBaHHBIX APM (aBTOMAaTH3MpPOBAHHBIX pabOUMX MeECT);

- YCTaHOBJICHHE W TIOATBEPXKACHHE 3aKOHOMEpPHOCTEH (IyTeM CpaBHEHHS MPOBEICHHOTO
9KCIIEPUMEHTA U PACCUUTAHHBIX 3HAYSHUH) U T.[I.;




- O3HAKOMJICHHE C METOAMKAMHU IPOBEICHHUS SKCIEPUMEHTOB, HAIJISAHBIM yCTPOHCTBOM
CTEH/I-MaKEeTOB H IIp.;

- YCTaHOBJICHNUE CBOWCTB BEIIECTB, MX KAYECTBEHHBIX M KOJUUECTBEHHBIX XapaKTEPUCTHUK;

- aHaJIM3 pa3yIMYHBIX XapaKTEPUCTUK MPOIECCOB, B TOM YHCIIE IPOU3BOJCTBEHHBIX M MHBIX
IPOLECCOB;

- pacyer mapamMeTpoB pa3IMYHBIX SBJICHUI M INPOIECCOB, CMOAEINPOBATh KOTOpHIE HE
BO3MOXKHO B PEAILHBIX YCJIOBUSX (HAaIlpHMep, Ype3BbIYaiiHbIC CUTYaAIUH U TIP.);

- HaOJIFOICHUE Pa3BHUTHSA SBJICHHH, IPOLIECCOB U IP.

JomyckaeTcst MHOE coJepiKaHue JTa0OPaTOPHBIX paboT, eciau 3To OymeT CIocOoOCTBOBATH
peanu3aniy Hesei 1 3a1ad JUCLHMIUTHHEL 1 ()OPMHPOBAHHIO COOTBETCTBYIOIIMX KOMITETCHIHH.

ITo xapakTepy BBIONHAEMBIX J1a00PaTOPHBIX PAOOT BO3MOKHBL:

- O3HAKOMHTENIbHBIE  Pa0OTHI, HCHONB3yeMble UL  3aKpeIUICHHS  H3YyYECHHOTO
TEOPETHYECKOTO MaTepUalIbl;

- aHAJIMTHYECKUe paboThI, UCTIONb3yEMbIE JUIS MOJy4eHHs HOBOM MH(pOpPMAalUy Ha OCHOBE
(hopMann30BaHHBIX METO/IOB,;

- TBOpYECKHUE pabOThl, ODHEHTHPOBAHHBIE HA CAMOCTOSTEIBHBIN BEIOOD IMOJIX0/I0B PEIICHUS
3ajad.

[Ipexxae, YemM NPUCTYNUTh K J1a0OPAaTOPHBIM 3aHATHSAM, OOY4alOmIMMCS HEOOXOAMMO
MTOBTOPUTH TEOPETHUECKUI MaTepral 1mo teMe padotsl. Kaxmas mabopaTopHas pabora ocHameHa
METOJMYCCKHMH YKa3aHUsIMH, pa3paboTaHHBIMU NPENOIaBaTeIISIMU, BENYIIUMHU TUCLHILTHHY

CaMocTosTeNnbHas
pabota

OOyuenne mno pgucuumuinHe «[IporpamMmmHOoe oOOecedeHHEe pacyeToB KOHCTPYKLMMA
KEJNe3HOJOPOXKHOTO  MyTH»  IpeAyCcMaTpUBaeT  AaKTHBHYI0  CAaMOCTOSITENbHYIO  paboTy
oOyuatomierocs. B paznmene 4 pabovell mporpamMmbl, KOTOpbId HasbiBaeTcs «CTpykTypa
COJep)KaHNWE UCLIUILIMHBI»Y, BCE Yachl CaMOCTOATENBHON pabOTHl paclucaHbl 10 TeMaM |
BOIIPOCAM, a TAK)Ke yKazaHa HeoOXoIuMas yaeOHast IUTepaTypa: 00ydJaronuics u3ydaeT yIeOHbIH
MaTepual, pa3oupaeT MpuMepsl U pemaeT pa3HOypOBHEBBIEC 33a7adM B PaMKaX BBIIOJTHEHHS Kak
00ImKX JOMAIIHUX 3alaHAH, TaK ¥ MHIUBUAYAIBHBIX foMamHuX 3aganuid (MA3) n npyrux BunoB
paboT, MpenyCMOTPEHHBIX pabodell MporpaMMON NUCHUIUIMHBL. [Ipy BBINMOIHEHUH JOMAIIHUX
3aaHui oOydaromeMmycs ciexyeT OOpaTHThCS K 3ajadaM, PEIICHHBIM Ha MNpeAbIIyIINX
MPaKTUYCCKUX 3aHATUAX, PCIICHHBIM JOMAIIHUM pa60TaM, a TaKiKE K npumMepam, NpUuBOJUMBIM
nektopoM. Ecnum 3T0oro OydeT HEMOCTATOYHO JJIs BBIMOJHEHHUS Bcel pabOThl  MOXKHO
JOIIOJIHUTCJIBHO BOCIIOJIB30BAaTHCA y‘-Ie6HI)IMI/I HOCO6I/IHMI/I, NpUBCACHHBIMU B Pasaciic 6.1
«YuebHast nureparypa». Ecnu, HecMOTps Ha M3y4eHHBIH MaTepuan, 3aJaHue BBIOIHUTH HE
ylaercsi, TO B 00s3aTENILHOM MOpsIKE HEOOXOIUMO MOCETHTh KOHCYJIBTALUIO IMPEerojaBaTelis,
BEAYIIETO PAKTHIECKUE 3aHATUS, W/HITH KOHCYJIbTAIHIO JIEKTOPA.

JomamHue 3ajaHMs, WHIUBHAyaJbHbIE JIOMAallHUE 3aJaHus M Jpyrue palboTsl,
IIpeAyCMOTPEHHbIE padodeii IporpaMMON JUCIMIUINHBI JTOJDKHBI OBITH BBIITOIHEHBI 00yYarOIIIMCs
B YCTAQHOBJICHHBIE IPEINOJABATEIIEM CPOKH B COOTBETCTBHM C TPEOOBaHMAMH K O(GOPMIICHHIO
TEKCTOBOH M rpaduuecKoil JOKyMeHTaluu, chopMyaupoBaHHbIM B [lonoxenun «TpeboBaHus kK
0(OpMIICHHIO TEKCTOBOH M rpaduueckoil JokyMeHTauu. HopMOKOHTpOIIB»

Kommteke yueOHO-MeTOUYECKNX MaTepHalioB 110 BCEM BHUJAaM y4eOHOH AeATeNIbHOCTH, IPEIyCMOTPEHHBIM pabouei
MIPOTpaMMO¥ TUCIMILIHHEI (MOIYJIS), pa3MeIleH B IIEKTPOHHOW HH(POPMAIIMOHHO -00pazoBaTenbHoi cpeae Upl VIIC,
JOCTYIHOH 00yyaromemMycs 9epe3 ero JINYHbIN KaOHMHEeT




IIpuio:xkenne Ne 1 k paGoueid nporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  OOEeCreueHusi CHUCTEeMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YarolUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMHU JJIsl OLIEHWBAaHUS KauyecTBa OCBOCHHUS 00pa30BaTeIbHOW MPOrpaMMbl U YpPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS pe3ybTaToB 00ydeHus 3a7auaM Oynyiei npohecCuoHaIbHON
JIeATETLHOCTH Yepe3 COBEPILCHCTBOBAHUE TPATUIIMOHHBIX U BHEAPEHHE WHHOBAIIMOHHBIX METO/IOB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYAIOIINXCS B IIpoLiecce 00yueHHsl.

@DOH/JI OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KIFOUEBBIX MPHUHIIMIIOB OIICHUBAHUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEpUICHUI0 OCBOEHHMS 00pa3oBaTelIbHONM IpOrpamMmbl; JaeT oOllee IpeACTaBICHUE O BHJE
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIICHHE MHUHUMAIbHBIX  XapaKTEpPUCTHUK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; TpeAnoaaraeT roTOBHOCTh pelaTh MPaKTUYECKHUE 3aa4H MOBBIIIEHHOM CII0XKHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTUBHOM H
METOIUYECKOM 00€CTICUEHHH.



IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI

2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET
AUCUMILIAHA.
IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

HucuuruimHa «IIporpammHoe oGecriedeHue pacdyeToB KOHCTPYKLHMM JK€JI€3HOM0POKHOTO
MyTH» y4acTBYET B (YOPMUPOBAHUH KOMIIETEHIIHIA:
[1K-2. CriocoOeH BBINOIHATh MAaTEMATHYECKOE MO/IETIMPOBAHNE OOBEKTOB, CTATUUECKUE U
JUHAMHYECKHE PACUETHl TPAHCHOPTHBIX COOPYKEHUN Ha 0a3e COBPEMEHHOro IPOrpPaMMHOIO
obecrieyeHus AJ1 aBTOMaTU3MPOBAHHOTO ITPOEKTUPOBAHUS U UCCIIEJOBAHUI

ouHasi popma o0yUeHus

HaumeHnoBanne
Kon unnukaropa | HaumeHOBaHUE OLIEHOUYHOTO
KOHTPOJIBHO-
Ne OOBEKT KOHTPOIIS JTOCTIKEHUS cpencraa (popma
OLIEHOYHOT'O .
KOMITETEHIMN NpoBeneHUs ™)
MEpOIPHUSITHS
8 cemecTp
1.0 | Pazgen 1. OcHOBBI MaTeMaTHYECKOT0 MO/1eJTMPOBAHHUS
OCHOBBI MAaTEMaTHYECKOTO
MO/JIEITUPOBAHHSI.
MogenupoBaHue paboThI [K-2.1
1.1 | Texymuit KOHTPOIIB . CobecenoBanue (yCTHO
v i KOHCTPYKIUHL, KaK croco0 [K-2.2 A & )
HaY4HOT'O MCCIIeI0OBaHUS
HWH)KEHEPHBIX COOPYKEHUH.
JlabopaTopnas pabota
. MICbMEHHO/yCTHO
12 | Texviuii KOHTDOME Pacuer HanpsixkeHwuii B Tese IK-2.1 %3 AMKAX Hl_}ll**' )
' ymt i 3eMJISIHOTO MOJIOTHA. IK-2.2 P )
Pa3noypoBHeBbIE 3a1aun
(3a1aHU1/TTMCHMEHHO)
OcCHOBHBIE TPOTPaMMHBIE
KOMIUIEKCHI 1 MH)KEHEPHBIE
. TEXHOJIOTUH, [IPEIHA3HAYECHHBIE [K-2.1
1.3 | Tekymuit KOHTPOIIb ’ CobecenoBanue (yCTHO
v p JUI MaTeMaTHYeCcKOro IK-2.2 A & )
MozenupoBanud. Ux onucanue
Y Ha3Ha4YeHHUeE.
N JlabopaTopnas pabora
Pacuer HanpsixeHuil B Tene
(TIMCEMEHHO/YCTHO)
o 36MJIIHOTO TI0JI0THA C Y4ETOM [K-2.1 .
1.4 | Texymuit KOHTPOJIB B pamkax IIIT**:
BO3HUKHOBEHHS TPEIIMH Ha [K-2.2
Pa3noypoBHeBbIe 3a1aun
OTKOCaX.
(3a/1aHUS1/TTMCBMEHHO)
2.0 | Pa3zgexa 2. OcHOBBI pacuera KOHCTPYKIHI METO0M KOHEYHBIX 3JIEMEHTOB
2.1 | Texkymmii KOHTPOJIb OCHOBEI METOZIA KOHEHBIX MK-2.1 CobecenoBanue (yCTHO)
' yi P AJIEMEHTOB. [K-2.2 Y
JlabopaTopHnas pabota
MTUCHMEHHO/YCTHO
N Pacuer Ha npoyHOCTH hepMEI [K-2.1 ( y** )
2.2 | Texkymmii KOHTPOJIb B pamxax TTIT**:
MIPOJIETHOTO CTPOCHHUS. [K-2.2
PasHOypoBHEBBIE 321241
(3amaHus/TTICHMEHHO)
ITocTanoBka 3agauu
OIIpEe/IeIICH S HAMIPSIKEHHO-
. J1e(OpMUPOBAHHOTO COCTOSIHUS [K-2.1
2.3 | Tekymmii KOHTPOJIb bopmup CobecenoBanue (yCTHO)
KOHCTpyKuuu. PacuerHsie [K-2.2
CXEMBI JJIEMEHTOB
KOHCTPYKIUH ITyTH.
JlabopaTopHnas paboTa
AHanu3 npoueccos paropras p
(TIMCEMEHHO/YCTHO)
. TEIIONEepeJaut U TETIOBBIX [K-2.1 .
2.4 | Texymmii KOHTPOJIb ., B pamxax TTIT**:
HAMpPSKEHUH B METAITMYECKOM [K-2.2
Pa3zHoypoBHEBbIE 331241
TIPOJIETHOM CTPOCHUH.
(3a1aHUS/TIHCEMEHHO)
ANropuT™ peleHus
. IK-2.1
2.5 | Tekymmii KOHTPOJIb HMHXXEHEPHBIX 3aJ7]a4 Ha OCHOBE K-2.2 CobecenoBanue (yCTHO)

METOAa KOHCYHBIX 3JICMCHTOB.




Jlaboparopnas paboTa

i (nMcbMEHHO/yCTHO)
2.6 | Texymmii KOHTPOJIBb Pacuer na npourocts IK-2.1 B pamxkax TTIT**:
MIPYKMHHOTO IIPOTUBOYTOHA. [K-2.2
Pa3zHoypoBHeBEIE 331291
(3a1aHUS/TIHCEMEHHO)
N Bunsr marepuanos. Tumsl [K-2.1
2.7 | Texymmii KOHTPOJIBb COMCUHBIX SICMEHTOB. IK-2.2 CobGecenoBanue (YCTHO)
JlabopaTopnas paboTa
MTUCHMEHHO/YCTHO)
o Pacuer H/IC noakiaaku TIK-2.1 ( .
2.8 | Texymmii KOHTPOJIb B K-2.2 B pamxax TTIT**:
Pa3HoypoBHEBEIE 3a1au1
(3a1aHUS/TIMCEMEHHO)
I'pannunble ycaoBusl.
N [K-2.1
2.9 | Texymmii KOHTPOJIb BapuaHTBI BHEIITHETO K-2.2 CobecenoBanue (yCTHO)
BO3JICHCTBUSI. '
JlabopaTopHas pabota
) (TIMCEMEHHO/yCTHO)
2.10 | Texymmii KOHTPOJIBL Pacuer HJIC crbiosbix lK-2.1 B pamxax TTIT**:
HaKJIaI0K. [K-2.2
Pa3HoypoBHEBBIE 3a1auK
(3amaHus/TICHMEHHO)
N Busyanuzarus pe3ynsTaToB [K-2.1
2.11 | Texymuit KOHTPOIIb pacuera. K-2.2 CobecenoBanue (YCTHO)
JlabopaTopHnas pabota
/yCTHO)
N AHanu3 pe3uHOBOI0 [K-2.1 (micLMeHHO .
2.12 | Texymuit KOHTPOIIb I —— K-2.2 B pamxax TTIT**:
Pa3noypoBHeBbIE 3a1aun
(3amaHus/TICHMEHHO)
TpomexyTouHas K-2.1 3auer (cobecemoBaHue)
ATTeCTaLS Bce paznenst HK-Z. > 3ader - TeCTUPOBaHUE
5 ' (KOMIIBIOTEpHBIE TEXHOJIOTHH)
9 cemecTp
3.0 | Pazgea 3. MogeanpoBaHHe MEXaHHYECKHX CHCTEM
CTpyKTypa nporpaMMHbBIX
KOMIUIEKCOB,
N IK-2.1
3.1 | Tekymmii KOHTPOJIb NpeAHa3HAYECHHBIX [T K-2.2 CobecenoBanue (yCTHO)
MOJIEIUPOBAHUS MEXaHUUECKUX '
00BEKTOB.
Jlaboparopnas pabota
K21 (MMcbMEHHO/YCTHO)
3.2 | Tekymmii KOHTPOJIb MateMaTHYeCKIH MasTHHK. HK-2.2 B pamkax TTIT**:
' PazHOypoBHEBBIE 3a/1a4H
(3amaHus/TTICHMEHHO)
JlepeBo 351ieMeHTOB 00BEKTA.
N IK-2.1
3.3 | Tekymmii KOHTPOIB YucieHHbIE METO/IBI K-2.2 CobecenoBanue (yCTHO)
MOJICIIMPOBAHUSL. '
JlabopaTopHnas paboTa
K21 (MMCbMEHHO/YCTHO)
3.4 | Texymmii KOHTPOJIb I'py3 Ha mpyxuHe. HK-2.2 B pamkax TTIT**:
' PazHOypoBHEBBIE 3a/1a4H
(3amaHusI/TUICHMEHHO)
35 | Teviuiii KOHTDOIE CBSI3HOCTb MEXaHUYECKUX [K-2.1 Co6 Banue (YCTHO)
' ey OHTPO CHCTEM M MOHSATHE IIapHHpA. I1K-2.2 obeceno ¢ lyetHo
JlabopaTopHast paboTa
i (TIMCEMEHHO/YCTHO)
3.6 | Texymmii KOHTPOIB MoneﬂnpraHHe ABTBCHIE MK-2.1 B pamxkax TTIT**:
OTJENbHON KOJIECHOU Maphl. [K-2.2
Pa3zHoypoBHEBbIE 331241
(3a1aHus/TTICBMEHHO)
N [K-2.1
3.7 | Tekymuii KOHTPOJIb YpaBHEHUS ABHKEHUSL. K-2.2 CobecenoBanue (YCTHO)
Jlaboparopuas pabota
MMUCBMEHHO/YCTHO)
N Co3nanue Mozenu IK-2.1 ( k.
3.8 | Texymmii KOHTPOIB anToMoTpUCH AC4. K-2.2 B pamxax TTIT**:

PasHoypoBHEBBIE 3a1aUH
(3a7aHus/TTICHMEHHO)




Paznen 4. BzaumopaeiicrBue nyTH U MOABMKHOTO COCTaBa, UCCIE€A0BAHHMEC MEXaHMYECKHX IMPOIECCOB,

4.0 .
MPONCXOASIIHX B MOJIBHKHOM COCTABE M B JKeJI€3HOTOPOKHOM MYTH MPH BO3IEHCTBUHU UX JAPYT HA APYyra
OCHOBBI B3aUMOJCHCTBHS ITyTH
M TIOJBMYKHOI'O COCTaBa.
. TIK-2.1
4.1 | Tekymuii KOHTPOIb OCHOBHBIE 33191 K-2.2 CobecenoBanue (yCTHO)
HCCIIEIOBAaHU JaHHOTO '
B3aMMO/ICHCTBYS.
JlabopaTopnas paboTa
MMMCHEMEHHO/YCTHO
. MoaenupoBanue AMHAMUKH IK-2.1 ( y* " )
4.2 | Tekymuii KOHTPOIb B pamxax TTIT**:
TPY30BOTO BaroHa. [K-2.2
Pa3HoypoBHEBEIE 3a1au1
(3a1aHUS/TIMCEMEHHO)
4.3 | Texkymmuii KOHTPOIb CXEML BINCKIBAHNS SKUNANKA B TK-2.1 CobecenoBanue (yCTHO)
' yi P KpHUBBIE. [K-2.2 A Y
JlabopaTopHas pabota
MMACEMEHHO/YCTHO
. MonaenupoBanus JMHAMUKH IK-2.1 ( y* " )
4.4 | Tekymuii KOHTPOIb B pamxax TTIT**:
rmoesza. TIK-2.2
Pa3HoypoBHEBBIE 3a1a4u1
(3amaHus/TICHMEHHO)
FOpI/ISOHTaﬂLHLIe HOHepe‘-IHI)Ie
N CHJIBI, BOHHKAIOLIHE IpU IK-2.1
45 | Tekyuuii KOHTPOJIL ’ CobecenoBanue (yCTHO
yi P BIIMCHIBAaHUH DKHUITAXKa B TIK-2.2 A (y )
KPHUBYIO.
JlabopaTopnas pabota
Omnucanue MOyl KOMIUIEKCa (MMChMEHHO/YCTHO)
. TIK-2.1 .
4.6 Texymuii KOHTPOJIb UM nporso3upoBanus U3HOCa [K-2.2 B pamxkax [TIT**:
TPOQUIIS KOJIEC U PEITbCOB. ' PasHOoypoBHEBBIE 3a1a4H
(3amaHus/TICHMEHHO)
Tuner KOHTAKTOB CUCTCMbI
. «xoneco-penbey. Cuibl IK-2.1
4.7 | Tekyuuii KOHTPOJIL ’ CobecenoBanue (yCTHO
yi P BO3HHUKAIOIIHNE B MECTE TIK-2.2 A (y )
KOHTAaKTa KoJieca U pelibca.
JlabopaTopnas pabota
Co3naHue HepOBHOCTEH (MMCHMEHHO/YCTHO)
. N TIK-2.1 .
4.8 Texymuii KOHTPOJIb IIyTE€BOU CTPYKTYPHI U [K-2.2 B pamxkax TTIT**:
MaKpOFeOMeTpI/II/I nyTH. ' Pa3HprOBH6BI)Ie 3a1aunu
(3a/1aHUS1/TTMCHMEHHO)
MoaenvpoBanue TUHAMUKA
YIPYTOro eae3HOA0POKHOTO
. MYTH B IPOrPaMMHOM [K-2.1
49 | Tekyuuii KOHTPOJIb . CobecenoBanue (yCTHO
v i KOMIIJIEKCE «Y HUBEPCANbHBIN [K-2.2 A v )
MEXaHU3M». MOACIIN U
IOJIXO/IBL.
IK-2.1 JlabopaTopnas pabora
410 | Tekyuuii KOHTPOJIL O1neHka COCTOSIHHS Iy TH.
ymt P B Y I1K-2.2 (MMChbMEHHO/YCTHO)
3auer (cobecenoBanue
Tpomesxyrounas Bce pasnensr TK-2.1 3aueT f TECTH HOBaHI/IG L
aTTecTalus pasit TIK-2.2 P

(KOMITBIOTEpHBIE TEXHOJIOTHH)

IIporpaMmma KOHTPOJIbHO-OIIEHOYHBIX MEPONPUATHI

3a04Has popMa o0yueHHsI

HaumenoBanue
Kon nnnnkatopa | HammeHoBaHME OIIEHOYHOTO
KOHTPOJILHO-
Ne OOBEKT KOHTPOJIA JIOCTH>KEHUS cpexnctaa (popma
OLIEHOYHOTO "
KOMITETEHINN MIPOBECHUS *)
MEpOIPHUSITHS
6 Kypc, ceccusi yCTAHOBOYHAS
1.0 | Pazgen 1. OcHOBBI MaTEeMaTHYECKOT0 MO€JTHPOBAHMSI.
OCHOBBI MaTEMaTHIECKOTO
MO/JIEITMPOBAHHSI.
o MogenupoBaHue paboThI [K-2.1
1.1 | Texymuuii KOHTPOIb ACTUPOBARKE P CobecenoBanue (yCTHO)
KOHCTPYKIIHA, KaKk CII0cO0 I1K-2.2
HAY4HOT'O HCCIIeIOBAHUS
HWH>XEHEPHBIX COOPYKEHUH.
N Pacuer nHanpspkeHuii B Tene [K-2.1 JlabopaTopHast paboTa
1.2 | Texymuit KOHTPOIIb
3€MJISIHOTO MOJIOTHA. IK-2.2 (TIMCEMEHHO/YCTHO)




B pamkax TTIT**:
PazHoypoBHEBbIE 3a1a4n
(3a1aHUS/TIUCEMCHHO)

OCHOBHBIE TPOTPaMMHBIE
KOMIUIEKCHI 1 HH)KEHEPHBIE

1.3 | Tekymuii KOHTPOJIb TCXHOJIOTHI, HPCAHASHAYCHHBIC TK-2.1 CobecenoBanue (YCTHO)
' ym ™ U MATEMATHIECKOTO TIK-2.2 a Y
MoenupoBanus. Mx omucanue
Y Ha3HAYCHUE.
Pacuer HanpsxeHuii B Tene
N 3€MJISIHOTO MOJIOTHA C YYETOM [K-2.1
1.4 | Texymuii KOHTPOJIH i CobecenoBanue (yCTHO)
BO3HUKHOBEHUS TPELUH Ha [K-2.2
OTKOCax.
2.0 | Pa3gen 2. OcHOBBI pacyeTa KOHCTPYKIMI MeTOJ0M KOHEYHBIX 2JIEMEHTOB.
2.1 | Texkyumuii KOHTPOJIb OCHOBEI MCTO/Ia KOHCUHEIX TIK-2.1 CobecenoBanue (YyCTHO)
) yi P 2JIEMEHTOB. IK-2.2 n y
N Pacuer Ha npoyHOCTH pepMBI [K-2.1
2.2 | Tekymuii KOHTPOIb BaHU TH
crym OHTPO MPOJIETHOTO CTPOEHUSI. IK-2.2 Cobecenosanue (ycrHo)
ITocTanoBka 3amaun
OTIpeieNIeHNUs HalPsHKEHHO-
N neopMHPOBAHHOTO COCTOSIHUS [K-2.1
2. Tek K
3 eKYIIUi KOHTPOIIb KoHCTpyKIH, PacueTHbie K-2 2 CobecenoBanue (YCTHO)
CXEMBI DJIEMCHTOB
KOHCTPYKLIMH ITyTH.
JlaGoparopras padoTa
AHaIN3 TIPOIIECCOB patopHai p
(TIMCEMEHHO/yCTHO)
. TeIUIoNepelayyl U TETUIOBBIX IK-2.1 .
2.4 | Texymmii KOHTPOJIb N B pamxax TTIT**:
HaMpsDKeHUN B METATITHYECKOM IK-2.2
Pa3noypoBHeBbIE 3a1aun
MIPOJICTHOM CTPOCHUH.
(3a1aHU1/TTMCHMEHHO)
AJTOPUTM pelIeHUs K21
2.5 | Texymmii KOHTPOJb WH)KCHEPHBIX 3a/1a4 Ha OCHOBE HK-ZI > CobecenoBanue (yCTHO)
METO/]a KOHCUHBIX JIEMEHTOB. '
N Pacder Ha nmpodHOCTH [K-2.1
2.6 | Texymmii KOHTPOJb CobecenoBanue (yCTHO)
MIPYKHHHOT'O TIPOTHBOYTOHA. [K-2.2
Buast matepuanos. Tumnbt TIK-2.1
2.7 | Tex i K
eKYIIUHA KOHTPOIIb KOHCUHBIX SIEMEHTOB. K-2.2 CobecenoBanue (yCTHO)
Pacuer HJIC nonknaaku IK-2.1
2. Tek i K
8 eKYIIUHA KOHTPOIIb cxperuienns JKBP K-2.2 CobecenoBanue (yCTHO)
I'pannyHbBIE YCIIOBHSL.
N [K-2.1
2.9 | Tekymmii KOHTPOJIb BapuaHTBI BHETITHETO K-2.2 CobecenoBanue (yCTHO)
BO3JICHCTBUSI. )
Pacuer HJ/IC cTBIKOBBIX IK-2.1
2.10 | Texkymuii KOHTPOIb CobecenoBanue (yCTHO
yi P HaKJIaIO0K. TIK-2.2 A (y )
. Busyanuzarus pe3ynsTaToB [K-2.1
2.11 | Tex K
eKYIIUHA KOHTPOIIb pactera, K-2.2 CobecenoBanue (yCTHO)
AHanu3 pe3suHOBOTO IK-2.1
2.12 | Tex i K
eKyIIHH KOHTPOJIb S —— K-2.2 CobecenoBanue (yCTHO)
3.0 | Pazgen 3. MogennpoBaHHe MEXaHHYECKHX CHCTEM.
CTpyKTypa nporpaMMHBIX
KOMILIEKCOB,
N [K-2.1
3.1 | Tekymmii KOHTPOJIb MpeTHa3HAYCHHBIX JIIS K-2.2 CobecenoBanue (yCTHO)
MOJICITUPOBAHUS MEXaHUIECKHUX '
00BEKTOB.
Jlaboparopnas pabota
(MMCHMEHHO/YCTHO)
N . IK-2.1 .
3.2 | Tekymmii KOHTPOJIb MaTtemMaTHUeCKUil MasITHUK. MK-2.2 B pamkax TTIT**:
' PaszHoypoBHEBBIE 3a1a4n
(3amaHus/TTICHMEHHO)
JlepeBo 2JIeMEeHTOB 00BEKTA.
o IK-2.1
3.3 | Tekymruiit KOHTPOJIb YUucneHHbIe METOTBI K-2.2 CobecenoBanue (yCTHO)
MOJIEJTUPOBAHMUS. '
o IK-2.1
3.4 | Texyuuit KOHTPOJIb I'py3 Ha mpyxuHe. K-2.2 CobecenoBanue (yCTHO)
3.5 | Tekymwmii KOHTPOJIb CBAHOCTE, MEXaHHUECKNX MK-2.1 CobecenoBanue (yCTHO)
' yi P CHCTEM U MOHSATUE HIAPHUPA. IK-2.2 s Y




MOHCHI/IPOBEIHI/IC JABUXKCHUA

IK-2.1

3.6 | Tekymuuii KOHTPOJIb oTHesHOH KoTecHoH TapsL. K-2.2 CobecenoBanue (yCTHO)
. TIK-2.1
3.7 | Texyuruiit KOHTPOJIb YpaBHEHUS IBIKEHUSI. K-2.2 CobecenoBanue (yCTHO)
. Co3ganue MOACIU TIK-2.1
3.8 | Tekymuii KOHTPOJIb anToMoTpHChI ACH. K-2.2 CobecenoBanue (YyCTHO)
40 Pa3zgen 4. B3aumopeiicTBHe MyTH W MOABH:KHOTO COCTaBa, MCCJIeTOBAHUE foannqeclmx MPOIECCOB,
NMPONCXOAAIHX B MOJBUKHOM COCTABE H B JKeJIE€3HOIOPOKHOM MYTH NMPH BO3IEHCTBAN UX JAPYT HA APYyra.
OCHOBBI B3aUMOJICHCTBUS Ty TH
M TIOJIBMIKHOI'O COCTaBa.
. TIK-2.1
4.1 | Tekymuit KOHTPOJIb OcHOBHBIE 337a4n K-2.2 CobecenoBanue (YCTHO)
HCCIIE0BAHUS JAHHOI'O
B3aUMO/ICHCTBYS.
JlabopaTopnas paboTa
42 . MonenupoBaHie THHAMHUKI IK-2.1 (HHCLMGHHO/Y:E{O)
. Tekymuii KOHTPOJIb B pamkax IIIT**:
TPY30BOTO BaroHa. IK-2.2
Pa3zHoypoBHEBbIC 3a1a4n
(3a1aHUS/TIMCEMEHHO)
4.3 | Tekymuit KOHTPOIb CXEML BINCKIBAHNS SKUNANA B TK-2.1 CobecenoBanue (yCTHO)
KpHUBBIE. [K-2.2
4.4 | Tekymuii KOHTPOIb HMO(:;[ZJ:IP OBAHHA IMHAMHIKH gﬁ:g; CobecenoBanue (yCTHO)
T'opu30oHTaIbHBIC TOTIEPCYHBIC
. CHJIbI, BOSHUKAIOIIME IIPU TIK-2.1
4.5 | Tekymuii KOHTPOJIb BIIHCLIBARIH SKAIIAKA ]I: K-2.2 CobecenoBanue (YCTHO)
KPHUBYIO.
Onucanue MOy KOMILIEKCa
. TIK-2.1
4.6 | Tekymuit KOHTPOJIb UM nporHo3upoBaHus U3HOCA K-2.2 CobecenoBanue (YyCTHO)
poGUIIs KOJIEC U PEIbCOB. '
THIBI KOHTAKTOB CHCTEMBI
. «KOJIECO-penbCy. CHIIBI, IK-2.1
4.7 | Tekymuii KOHTPOJIb B03HI/IKaI§IlII/Ie B MeCTe K-2.2 CobecenoBanue (YCTHO)
KOHTAaKTa KoJieca U pelibea.
Coznanue HepOBHOCTEN
. N TIK-2.1
4.8 | Tekymuit KOHTPOIb ITyTEBOW CTPYKTYPHI H K-2.2 CobecenoBanue (yCTHO)
MaKpPOT€OMETPHH Iy TH.
MonenmupoBaHue JTHHAMUKI
YIIPYTOTO KeIe3HOAOPOKHOTO
. NyTH B IPOrPaMMHOM TIK-2.1
4.9 | Tekymuit KOHTPOIb K(}:MHHGKECTYHHBepcaHLHBIﬁ K-2.2 CobecenoBanue (yCTHO)
MeEXaHU3M». MOJIENIA 1
ITOIXO/IBI.
. TIK-2.1
4.10 | Texymuuii KOHTPOJIb O1eHKa COCTOSIHUS Ty TH. K-2.2 CobecenoBanue (yCTHO)
6 Kypc, ceccusi 3SMUMHSS
Texymuii KOHTPOITH Bee pasensl [K-2.1 Kontponsnas pabora (KP)
I1K-2.2 (TIMCBEMEHHO)
Tpomesxyrotnas Bce paznensr TK-2.1 gzzz ECTOe?:eTcHZ:lo(:aBefg{I:Iee)
aTTecTanus TIK-2.2

(KOMIIBIOTEpHBIE TEXHOJIOTHH)

*®opMa MpoBeIeHUsT KOHTPOIBbHO-OIEHOYHOTO MEPOIPHSITHS: YCTHO, MUCEMEHHO, KOMITBIOTEPHBIE
TEXHOJIOTUU.
**1I1 — mpakTHYeCcKast MOATOTOBKA

YCIIEBAEMOCTH W MPOMEXYTOUHYIO

Onucanue noka3areseil H KPpUTepHUeB OLICHUBAHNS KOMIIETCHIINH.
Onucanue mKaJj oeHUBAHUS

KoHTponp kadecTBa OCBOSHHS JUCHUIUIMHBI BKJIIOYaeT B ce0s TEKyIIMHA KOHTPOIb
arrectanuioo. Tekymuid KOHTPOJb

YCIIEBAEMOCTH U

MMPOMCIKYTOUHAA aTTCCTAllUA o6yqalom1/1xc5{ MMpOBOIATCA B LEJIAX YCTAHOBJICHUSA COOTBCTCTBHA



JOCTMDKCHUH  OOYYaroIIMXCsl TO3TAMHBIM  TPEeOOBaHUSM  00pa3oBaTEIBbHOM MPOTPaMMBI K
pesyibTaTtaM 00ydyeHus: 1 GOpMUPOBAHHS KOMIETEHIUH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOM MPOBEPKH 3HAHUM,
YMEHUH, HAaBBHIKOB OOyYaromuxcs. 3ajadya TEKYIIEro KOHTPOJIS — ONEpaTHBHOE U PETrYISIpHOE
yIpaBieHHe Y4eOHOM NesTeIbHOCTHIO 00yYarONINXCs Ha OCHOBE 0OpAaTHOMU CBSI3U U KOPPEKTUPOBKH.
Pe3ynbraThl OLIeHUBaHHUS YUYUTHIBAIOTCS B BUJIE€ CPEIHEN OLIEHKU MIPU MPOBEACHUH MPOMEKYTOUHON
aTTeCTallUU.

JU71st OlleHUBaHUS Pe3yIbTATOB 00YUCHHSI UCTIONB3YETCS YeThIpeX0aluIbHAs IIKAJA: «OTINIHOY,
«XOpOILIO», «YIOBIETBOPUTEIHHOY», «HEYIOBIECTBOPUTEILHO» U JABYXOa/UIbHAS IIKAJA: «3aU4TEHOY,
«HE 3a4TEHOY.

[lepeueHb OLIEHOYHBIX CPEACTB, HMCIOJIB3YEMBIX Il OLEHUBAHUSA KOMIIETCHIIMHA, a TaKXkKe

KpaTKas XapaKTCPUCTHUKA OTUX CPEACTB ITPUBCACHEBI B Ta6n1/1ue.

Tekymuii KOHTPOJIb

IIpencraBnenue
Haumenosanue
Ne Kpatkas xapakTepuCTHKa OLIEHOYHOI'O CPEICTBA OILIEHOYHOT'O
OIIEHOYHOT'O CPeACTBa
cpenctea B ©OC
. Tumnooe 3aganue
CpezncTBo U1 TPOBEPKH yMEHHMH HPUMEHSTH IOJTyYEHHBIE
N JUISL BBITIOJTHEHUS
3HaHUS MO0 3apaHee ONpeAeTICHHOW METOMUKE IS PeLIeHUs o
Konrposbnas pabora N KOHTPOJIbHOM
1 (KP) 3a]a4 WIK 3a1aHuil 10 pa3ely AUCIUITINHEIL. AGOTHL 110
MosxeT OBITh HCIIOJB30BAHO JUISi OLICHKH 3HAHWH, yMEHHH, p
paszzaenam/Temam
HaBBIKOB U (MJIM) ONBITA AESTEIBHOCTH 00Y4aIOIINXCS
JIUCIUTUIMHBI

2 | CobecenoBanue

CpeZ[CTBO KOHTPOJIA Ha MMPAKTUICCKOM 3aHATHH,
OpPraHn30BaHHOC KaK CIClUaJIbHas 6606/13 npenogaBaTeiist €
O6y‘~IaIOIlII/IMC§I Ha TCMBI, CBs3aHHBIC C 1/13yqaeM0171
HHCHHHHHHOﬁ, 1 paCCYMTAaHHOC Ha BBIACHCHUC 00beMa 3HaHUIH

Bormpocs! ms
cobecenoBaHus 110

Pa3zHoypoBHeBbIE
3a/1a4u (3a1aHus)

00yyJaroIerocst o OMPeACICHHOMY pa3leny, TeMe, IpodieMe | Temam/pasaenam
M T.IL. JMCIATLINHBI
Mosker OBITh  HMCIOJL30BAHO  JUISL  OLEHKM  3HAHUM

oOyJaromuxcs

Paznmuuarot 3agauu:

— PpEenpoAYKTHBHOTO YPOBHS, TMO3BOJISIONINE OIICHUBATH M
JIMarHOCTHPOBATh 3HaHHE (PaKTUUECKOro Marepuaia (6a3oBble

TOHATHS, aNTOPUTMBI, (aKThl) W YMEHHE MNPaBUIHHO

HCTIONB30BaTh CICIMaIbHBIC TSPMUHBI U TOHATHS, Y3HABaHHE

O0BEKTOB H3YYEHHUS B paMKaX OMNpEICICHHOTO pa3Jena

JUACLUILINHEL

MOJXKET OBITH HCIIOJB30BAHO NS OLICHKW 3HAHWM W ymMeHuWid | Komrumekr
00yJaroIUXCs; Pa3HOYPOBHEBBIX

— PEKOHCTPYKTHBHOI'O YPOBHS, MO3BOJISIOIIUE OLICHUBATh U
JUAarHOCTHPOBATh YMEHHS CHHTE3HpOBATh, AHAIN3UPOBATH,
0000maTh (akTHYECKUil M TEOPETHYECKHH MaTepuan cC
(opMyIHpOBaHHEM KOHKPETHBIX BBIBOJIOB, YCTaHOBIICHHEM
HNPUYUHHO-CIIEACTBEHHBIX CBA3EH;

MOJET OBITh HCIOJB30BAHO JUIS OICHKH 3HAHWN, YMCHHIA,
HABBIKOB M (WJIH) OTIBITA AEATEIBHOCTH 00y4JaIOIINXCS;

— TBOPYECKOTO YPOBHS, MO3BOJSIOIUE OLEHUBATh U
JUarHOCTUPOBATh YMEHHMS, HHTETPUPOBATh 3HAHUS Pa3IMYHbBIX
obJacteil, apryMeHTHpOBaTh COOCTBEHHYIO TOUKY 3PEHHS;
MOJET OBITh HCIIOJBb30BAHO /JIs OIEHKH 3HAHUH, YMEHHH,
HaBBIKOB U (MJIM) ONBITA AEATEIBHOCTH 00YYaIOMINXCS

3aja4 ¥ 3aJaHui
TN KOMILIEKTEI
3aJ1a49 ¥ 3aJaHui
OTIPEJIENICHHOTO

YPOBHS

4 | Jlaboparopnas pabota

CpezncTBo, MO3BOJISIIONIEE OLEHUTh YMEHHE OOY4YaroIIerocs
MMUCBMEHHO/YCTHO W3JIaraTh CyTh IIOCTABICHHOW 3a/adyH,
CaMOCTOSITEJIbHO MPUMEHSTh CTaHAApPTHBIE METOJbI PEIICHHUs
MOCTABJIIEHHOM 3aJjaud C HCIOJIb30BAHUEM HMeEroIencs
nmabopaTopHOil  0a3bl, NPOBOJUTH AaHAIHM3 MOJYYCHHOTO
pe3ynbTara paboTHL.

MoskeT OBITh UCITOJIE30BAHO ISl OIICHKH YMEHUH, HAaBBIKOB H
(nn) ombITa ASSITENLHOCTH 00YJarOIINXCst

OO6pa3zer 3a1aHus
JUISl BBITIOJTHEHUS
nabopaTopHOH
paboThI 1
MIPUMEPHBIH
nepeyeHb
BOIIPOCOB LTSI €€
3aIIUTHI




IIpoMesxyTouyHas arTecTanus

IIpencraBnenue
HanmenoBanue
Ne Kpatkas xapakTepucTHKa OIeHOYHOTO CPEICTBa OLIEHOYHOI'0
OIICHOYHOTO CPEJICTBA
cpenctea B DOC
Ilepeuens
CpencTBo, MO3BOJISIONICE OICHUTH 3HAHUS, YMCHUS, HABBIKOB
TEOPETUYECKUX
U (WJIM) OTBITA EATEIbHOCTH 00YYArOIIErocs Mo JUCIUIUIAHE.
1 | 3ager . . | BOIIPOCOB U
MoeT OBITh HWCHOJB30BAHO JUI OLCHKH 3HAHWH, YMEHUH,
MIPAKTUIECKUX

HAaBBIKOB U (MJIN) OTBITA JESTEIHPHOCTH 00YJIarOIIUXCS N
3aJ[aHui K 3a4eTy

CucteMa  aBTOMATHU3UPOBAHHOTO  KOHTPOJS  OCBOCHHS
KOMICTCHIMKA (4acTH KOMIICTEHIIMK) OOyJaroImuMcsl o
JUCHUIUIAHE (MOJYJII0) C MCIOJIb30BaHUEM MH(POPMAIUOHHO- | DOHI TECTOBBIX
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM. 3aJJaHuNA
MokeT OBITh HWCHOJB30BAHO JUI OLEHKH 3HAHWH, YMEHUH,
HABBIKOB U (MJIN) OTBITA JESITEIHPHOCTH O0YJIarOIIUXCS

Tect — mpomexyTouHast
2 | arrectanus B popme
3a4eTa

Kpurtepun u mkaJjbl olleHUBAHUSI KOMIIETEHI[HIl B pe3yJibTaTe H3y4YeHUs TUCIHILTHHBI
NPHU NPOBeIeHUM NMPOMeKYTOUHOI aTTecTanuu B (popme 3auera. lllkasia oueHuBaHusi ypoBHA
OCBOCHHSA KOMIIeTEeHIHIA

YpoBeHb
[Ikana oneHUBaHUA Kpurepun oneHuBaHUA OCBOCHHS
KOMIECTCHITHA

OOyuaronuiicsi TPaBHIBHO OTBETHJ HA TEOPETHUYECKHUE
Borpockl. [Toka3an OTIMYHBIE 3HAHUS B paMKax yd4eOHOTO
MaTepuana. [IpaBUIIbHO BHINOTHUI IPAKTUYECKUE 3aJaHHUS.
Ilokasanm oTIMYHBIE YMEHHMsS U BIAJ€HHUS HaBBIKAMU Beicoknit
IPUMEHEHHUS II0JYy4YEHHBIX 3HAHUN U YMEHUH IIPU PELICHUU
3aJa4 B paMKax ydeOHoro marepuana. OTBETHJI Ha Bce
JIOTIOJTHUTEIIbHBIE BOIPOCHI

OOy4arouuiicss ¢ HeOOJIBIIMMU HETOYHOCTSIMH OTBETHIT Ha
TEOpETHYECKHE BOMPOCHL. [loka3an Xopoline 3HAHHUS B
pamkax  y4debHoro wmatepuaima. C  HEOOJBIIUMU
HETOYHOCTSMH  BBIOJIHUJI ~ MPAKTUYCCKUE  3aaHMs.
IMokaszan xopoiire yMeHHs U BIAJCHHS HABBIKAMH
MPUMEHEHUS MTOJTYYEHHBIX 3HAHUN U YMEHHH [IPU PELICHUH
3aja4 B paMmkax yueOHoro wmarepuana. OTBeTWJI Ha
OOJIBIIMHCTBO JOMOIHUTENHHBIX BOMPOCOB

BazoBr1it
«3aUTEHO»

OO0yJaronIuiics ¢ CyImecTBEHHBIMU HETOYHOCTSIMA OTBETILT
Ha TEOPETUYECKUE BOIIPOCHI. ITokazan
VIOBJICTBOPUTEIbHBIC 3HAHUS B paMKaXx y4eOHOro
MaTepuana. C CyIecTBeHHBIMH HETOYHOCTSMH BBITTOJTHHI
npakTuueckue 3afaHus. llokasan ynoBIEeTBOpPUTEIbHBIE MuHumanbHbINA
YMEHUS U BJIAJICHUS HABBIKAMU IIPUMEHEHUs IIOJYyUYEHHBIX
3HAHUI ¥ yMEHUH NIpH pelIeHnH 33434 B paMKax y4eOHOro
Marepuana. JomycTuia MHOrO HETOYHOCTEHN IIPU OTBETE HA
JIOTIOJTHUTEIIbHBIE BOIPOCHI

OOyuaronuiicst pu OTBETE HAa TEOPETUUECKHE BOIPOCH

pu BBINTOJTHEHUH MIPAaKTHYECKHX 3a7aHuH
HE 3AUTCHOY MPOAEMOHCTPUPOBAJI HEAOCTATOUHBIN YPOBEHb 3HAHUU U Komnerenuus
YMEHMH TpH peunieHuH 3a7ad B paMKax y4eOHOTo He chopMHpOBaHa

MaTtepuaia. HpI/I OTBETAX Ha AOIOJHUTEIbHBIC BOIPOCHI
OBLIO JAOIMYHICHO MHOYKCECTBO HCIIPABUJIbHBIX OTBETOB

Tect — IIPOMCIKYTOYHAA aTTCCTAllUA B (I)OpMC 3a4cTa

[IIkana oneHBaHUS Kpurepun oniennBanust

OOyyaronuiicst BepHo oTBeTI Ha 70 % W Oosiee TECTOBBIX 3a/laHUH MPU MPOXOKIACHUH
TECTUPOBAHUS

«BavYTCHO»

OOyJaroniuiicss BEpHO OTBETHI Ha 69 % W MEHee TECTOBBIX 3aJaHUIl MPH MPOXOKICHHU
TECTUPOBAHUS

«HEC 3a4YTCHO»




Kputepun u mkajbl olleHUBaHHUS Pe3y/JbTATOB 00y4YeHUsI MPHU MPOBeAeHUN
TeKYIIero KOHTPOJIsl yCleBaeMoOCTH

KonTponbnas pabota

IIxanbl OLleHUBAHUS

Kpurepun onieHrBanust

«OTIHYHO»

«XOpOoUIo»

«YOOBJICTBOPUTCIILHO»

«3adyTCHO»

OOydaromuiics TOJHOCTBIO M MPABWIGHO BBINOJHWI  3aJlaHUe
KOHTPOJIbHOH paboTsl. [Ioka3an oTIaMYHbIC 3HAHUS M YMEHUS B paMKax
ycBOeHHOTO y4deOHOro Mmarepmana. KoHTponpHas pabora odopmieHa
aKKypaTHO M B COOTBETCTBHH C NPEIbSBISCMBIMH TPSOOBAHUIMH

OOyuarommiicss BBITONHUI  3afaHWE KOHTPOJNBHOW paboThl ¢
HEOOJIBIIMMHI HETOYHOCTSIMU. [loKa3anm Xopolue 3HaHUS U YMCHUS B
paMKax YCBOGHHOro Yy4eOHOro Matepuana. EcTp Hemoctatku B
oopMIICHUN KOHTPOJILHOM pabOTHI

OOyyaromuiicst  BBIIOJHWI ~ 33JlaHHe KOHTPOJBHOW paboTel ¢
CYLIECTBEHHBIMH HETOYHOCTSIMHU. [loka3zanm ynOBIETBOPHUTENbHEIE
3HAHMS W YMEHUS B paMKax YCBOSHHOro y4eOHOro Marepualia.
KauecTBo ohopmiieHHs] KOHTPOJIBHONW PabOTHl UMEET HEAOCTATOUHBIIN
YPOBEHb

«HCYAOBJICTBOPUTCIIBHO»

«HEC 3a4YTCHO»

OOyyaronuiicss HE TMOJHOCTHIO BBIIOJHWI 33/1aHUS KOHTPOJIbHOM
paboTHI, IPH 3TOM MPOSIBHI HEAOCTATOUHBIH YPOBEHD 3HAHUH M YMEHHUH

ColecenoBanue

IIIxanb! OLIEHUBAHUS

Kpurepun onennBanus

COTJIIUYHO»

«XOpOoUIo»

«YAOBJICTBOPUTCIILHO»

«BadyTCHO»

I'mybokoe u mpodHOE YCBOCGHHE MpOTrpaMMHOTO Marepuana. [lomHble,
MOCTIeTOBATENbHBIC, TPAMOTHBIC M JIOTHYECKH H3JIaraeMbIe OTBETHI MIPH
BHAOW3MEHeHNU 3amaHus. OOydaromuiicss CBOOOIHO CIIPABIACTCS C
MOCTABJICHHBIMH 33/1a4aMH, MOXET O0OOCHOBaTh NMPUHATHIE PEIICHHUS,
JEMOHCTPHUPYET BJIaJICHHE PAa3HOCTOPOHHUMHU HABBIKAMHU U TpUEMaMu
BBITIOJTHEHUS IPAKTUYECKUX PabOT

3HaHWE MPOrpaMMHOrO MaTepuala, IPaMOTHOE U3JIOXKEHHe, 0e3
CYIIECTBEHHBIX HETOYHOCTEH B OTBET€ Ha BOMNPOC, IPAaBUIBHOE
NIPUMEHEHUE TEOPETUUSCKUX 3HaHWW, BIAJICHHE HEO0OXOIMMBIMU
HAaBBIKAMU NIPH BHITIOJIHEHUH TPAKTUYECKUX 3314

OOyyarommiicst AEMOHCTPHPYET YCBOCHHE OCHOBHOTO MaTepHalia, Ipu
OTBETE JOMYCKAaIOTCS HETOYHOCTH, IIPH OTBETE€ HEJIOCTAaTOYHO
MIpaBWIbHbIE (OPMYJIHPOBKH, HapyIIEHHE II0CIEI0BaTEIbHOCTH B
M3JIOKEHUU TIPOTPaMMHOTO MaTtepualia, 3aTPyJHEHHS B BBIIOIHEHUH
MIPAaKTHYECKNX 3aaHUH

Cnaboe 3HaHME MPOTPaMMHOTO MaTepHaia, IPU OTBETE BO3HUKAIOT
OUIMOKH, 3aTPYAHEHHUS IPH BHIIIOJIHEHUU IPAKTHYECKUX padoT

«HCYITOBJICTBOPUTEIILHO)

«HC 3a4YTCHO»

He Ob1I0 ITOMBITKY BBIIIOJHUTH 3aJaHUC

PasHoypoBHEBbI€ 3a1auM (3a1aHNs)

IIIxane1 olileHUBaHUS

Kpurepuu oneHnBaHus

«OTIUYIHO»

«XOPOIO»

«YAOBJICTBOPUTCIILHO»

«3adyTCHO»

JIeMOHCTpHpYET OYEeHb BHICOKMIT/BBICOKHH YPOBEHb 3HAHUIL, yMEHUH,
HaBBIKOB B COOTBETCTBUM C KpUTEpUsIMU OlieHHMBaHusA. Bce
TpeOOBaHusl, NPeIbsIBISIEMbIE K 3aJIAHUIO, BBITOJHEHbI

JIeMOHCTpUpYEeT JOCTATOYHO BBICOKHIA/BBIIIIE CPEIHETO YPOBEHD
3HAHUW, YMEHWH, HaBBIKOB B COOTBETCTBUM C KpPUTEPUSIMU
omneHUBaHuA. Bce TpeOOBaHUS, TpenbsIBIIEMbIE K 3aJaHHUIO,
BBITTOJIHEHBI

JleMoHCTpUpYeT cpeAHMI YpOBEHb 3HAaHWUH, YMEHUH, HAaBBIKOB B
COOTBETCTBMU C  KPUTEpUSMU  OLEHUBAHUS.  BOJBLIIMHCTBO
TpeOOBaHUH, MIPEBIBIACMBIX K 3aJJAaHHIO, BBIITOTHCHEI.
JIeMOHCTpUPYET HU3KHI/HIKE CPEAHEro YpOBEHb 3HAHUN, YMEHHH,
HaBBIKOB B COOTBETCTBHHM C KPHUTEPHUSIMH OIEHUBaHUSI. MHOTHE
TpeOOoBaHMs, MPEAbSIBISIEMbIE K 3aJJaHUIO, HE BBITIOJTHEHBI

«CHEYIOBJIETBOPUTEIBLHO)

«HC 3a4YTCHO»

JleMOHCTpUpYyeT OUeHb HU3KUI YPOBEHb 3HAHUN, YMEHUH, HABBIKOB B
COOTBETCTBUU C KpUTEpUsIMU olleHUuBaHus. He oTBeTa.




JlabopaTtopHnast pabota

IIxans! onleHUBaHUS Kpurepun onennBaHus

JlaboparopHas paboTa BBHIITOTHEHAa B 0003HAYEHHBIN MPETIOIaBaTeIeM
CPOK, MINCBMEHHBINA 0TYET 06€3 3aMeYaHui.

JlabGopaTopHast paboTa BBITIOJIHEHA 00YYAIOIIUMCS B ITOJTHOM 00BEMeE C
COOJIOIECHNEM HEOOXOAMMOM MocieaoBaTebHOCTH. OOyyaronuiics
paboTas MOJHOCTBIO CaMOCTOSITENBHO; II0Ka3ajl HEOOXOIMMBIE JUIs
MIPOBEJCHUS PaObOThl TEOPETUUECKUE 3HAHUS, IPAKTUUECKHE YMEHUS U
HaBbIKM. Paborta (oruer) odopmieHa akkypatHo, B HauOonee
ONITUMAILHOM 1151 puKcanuu pe3ynpTaTtoB hopme

JlaGopaTopHast paboTa BBINIOJHEHa B 0003HAYEHHBIH MperoaaBaTeieM
CPOK, TNCHbMEHHBIH OTYET ¢ HEOOIBIINMH HEJOYETaMHU.

JlaboparopHas paboTa BBITIOTHEHA O0YYAIOIINMCS B TIOJTHOM 00BeMe H
CaMOCTOATENbHO.  JIOMyIIEHBl  OTKJIOHEHHMS OT  HEOOXOAMMOM
«3aYTEHO MIOCJIEI0BATENILHOCTH BBINIOJTHEHNS, HE BIMSIOIINE HA HPaBHIBHOCTH
KOHEYHOTO pe3ynbraTa. PaboTa moKas3bIBacT 3HaHUE OOYYArONIMMCS
OCHOBHOTO TEOPETHYECKOr0 Marepuaja ¥ OBJI3JACHHE YMEHHSIMHU,
HEOOXOAWMBIMH Ul CAaMOCTOSTENILHOTO  BBIMOJHEHUS  PabOTHI
JlonyIeHbl HETOYHOCTH U HEOPEKHOCTh B OYOPMIICHUU pe3yIbTaTOB
paboTs! (0TUeTa)

JlabopartopHast paboTa BBIMOJIHEHA C 3aI€PKKOM, MHUCbMEHHBIN OTYET ¢
HEJl0YEeTaMH.

JlabopaTopHast paboTa BBINOJHAETCS U O(OPMILIETCS 00yYaroUIUMCs
«yIIOBIIETBOPHUTEIIEHO IIPU TTOCTOpOHHEH nomomu. Ha BbImonHeHne padoThI 3aTpaunBacTCs
MHOTo BpeMeHH. OOyJaromuiicss MOKa3bIBaeT 3HAHUSA TCOPETUIECKOTO
MaTepraia, HO WCHBITBIBACT 3aTPyAHEHHE IIPH CaMOCTOSTEILHOMN
paboTe ¢ NCTOYHUKAMH 3HAHUH WK TpHOOpamMu

JlabopaTopHast paboTa HE BBHINOJHEHA, NHCHMEHHBI OTYET HE
MIPECTABIICH.

Pe3ynbraThl, MoMyd4eHHbIE OOYJArOUIMMCS, HE MO3BOJISIOT CHETATh
MpaBUJIbHBIX BBIBOJOB U TMOJHOCTBIO PACXOAATCA C MMOCTaBJICHHOM
«HEYIOBIICTBOPUTEIBHOY» | «HE 3a4TeHO» | 1enblo. [TokaspiBaeTcs MI0X0e 3HaHME TEOPETHYECKOTro MaTepuajia H
OTCYTCTBUE HEOOXOAUMBIX YMEHHUI.

JlaGopatopHas paboTa He BBINONHEHa, y Y4alllerocss OTCYTCTBYIOT
HCO6XO}:[I/IMI)Ie IJIA TIPOBEACHUA pa6OTI)I TCOPETUYCCKUE 3HAHUA,
MIPAaKTHYECKHUE YMEHUsI U HABBIKU

COTJIIUYHO»

«XOPOIIO)

3. TunoBble KOHTPOJIbHBbIE 3a/]aHHs HJIH HHbIE MATEPHAJIbI, HEO0OX0IMMbIE
JJIS1 OIleHKM 3HAHM I, YMeHH I, HABBIKOB M (WJIN) ONBITA JIeATEJIbHOCTH

3.1 TunoBbie KOHTPOJIbHBbIE 32/1aHUSI 11 BHINOJIHEHUS KOHTPOJIbHBIX padoT
KoHTponibHBIE BapuaHTBl 3aJlaHU  BBUIOKEHBI B DJIGKTPOHHOW  HMH(POPMAIMOHHO-
obpazoBarensHoil cpene Upl YIIC, noctymHo# oOyuaroiemycs 4yepe3 ero JTUYHbIN KaOUHET.
Hwxe npuBenen oOpazelr TAMOBBIX BAPUAHTOB 3aJaHUM JIJIs1 BBITOJTHEHHS! KOHTPOJIBHBIX PaboT.

O06pa3eln; TUITOBOTO BapuaHTa KOHTPOJIbHOW pabOThI

1o Teme «Pacuer HanpsKeHnl B TeJe 3€MJIITHOTO ITOJIOTHA»
[Ipenen IUTENBHOCTHA KOHTPOJIS — 75 MUHYT.
[Ipennaraemoe KoJn4eCTBO BapuaHTOB — 30 BapHaHTOB.

1. TlpousBecTH pacyeT HaIpPSDKEHUH B Telle 3eMJISTHOTO MOJIOTHA.
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Hcxonueie nanyrle:
Bricota IMupuna Harpyska ot Harpyska ot TPYHT TPYHT
Ne HaCBIIH OCHOBHOM BEPXHETO CTPOCHHS TIOJIBHKHOTO OCHOBaHHUS Tena
H, m IJIOMIATKH, M 1yTH P, kKH coctaBa Prc, kH HACBHITIN HACBHIN
1 9 11,7 20 110 CYIJIMHOK cynech

Heo0OxonuMo co3aath KOMIBIOTEPHYIO MOJIENb UCCIEYEeMOT0 00bEKTa, 3aJjaBaTh CBONCTBA U
MMHTHPOBATh HHEPLIMOHHYIO Harpy3Ky. IIponsBectu pacyer HanpsKeHUHM, BOSHUKIIMX B 36MIITHOM
MOJIOTHE OT BO3JECHCTBUS HA HErO BHEIIHUX HArpy30K. Bu3yanuszupoBarh HampsHKeHHs Ha DKpaHe B
BHJIE N30ITIOBEPXHOCTEM.

Patran 2017.0.2 13-Sep-19 14.44.:27 141+0
Fringe: Default, A1:Static Subcase, Stress Invariants, Von Mises, | At Z1 1.32+01
Deform: Default, A1 Static Subcase, Constraint Forces, Rotational, P , 1. 22+01

default_Frings
Man 1.41+06 @MNd 62
X Min 1.75+02 @Nd 489
[on]

Omax

OHpe,Z[eJ'H/ITB KO3(1)(I)I/II_[I/ICHT 3ariaca 1o npeaeiy mpoYHoCTUu nn =

3.2 TunoBble KOHTPOJIbHBIE 3aJaHUs [IJIs1 IPOBeAeHUs codecel0BaHUS
KoHTponbHBIE BapHaHThl 3aJaHUH  BBUJIOKEHbI B  AJIEKTPOHHOH  HMH(OPMAIMOHHO-
obpazoarenbHoi cpeae Upl VIIC, noctymHo# oOy4daroniemMycs uepes ero JUYHbIN KaOuHeT.
Hwxe npuBenen oOpasel THIOBBIX BApUAHTOB 3aJaHUi JIJIs IPOBECHUS COOeCceJOBaHUH.

OO0pa3el THTIOBOTO BapHaHTa BOIIPOCOB JIJIsl MPOBEACHUS cOOECeOBaHMUS
«OCHOBBI MATEMAaTHYECKOTO MOJIETUPOBaHusl. MoienupoBaHie paboThl KOHCTPYKITUN, KaK CIIOCO0
Hay4HOI'O UCCIIEAOBaHUSI MHKEHEPHBIX COOPYKEHHI.»
Uto Takoe MoJeIupoBaHuE?
I'maBHBIE QyHKIIMH MOJETH.
Yro Takoe MaTeMaTU4IecKast MOJIEIIb?
B ueM 3akmouaeTcsi KOMIBIOTEPHOE MOJIETHPOBaHNE?
OCHOBHBIE 3Talnbl KOMIIBIOTEPHOTO MOJEIUPOBAHMUSL.

agbrwdPE



O6pazel TUIIOBOTO BapHaHTa BOIIPOCOB JIJIsl MPOBEACHUSI cOOeceI0BaHUS
«OCHOBHBIE ITPOIPaMMHBIE KOMIIJIEKCHI U MHKEHEPHBIE TEXHOJIOTMH, ITPEIHA3HAYEHHBIE IS
MaTeMaTU4eCKOro MOJAEIUpOoBaHus. FIX onucanue u Ha3HAYEHHUE. »
Haznauenue nporpammuoro komiuiekca MSC.Nastran.
Ha3nauenne nporpamMmmHoro komruiekca Patran.
Haznauenue nporpammHoro komiuiekca Marc.
Ha3nauenue nporpaMmmuoro komiuiekca Femap.
HaznaueHnue nporpaMMHOr0 KOMIUIEKCA «Y HUBEPCAIbHBI MEXaAHU3M.

arONE

3.3 TunoBble KOHTPOJIbHbIE 32/IaHUA IJIA PellleHUs1 Pa3HOYPOBHEBBIX 3a/1a4 (3aJaHMi)
KoHTponbHbIE BapWaHThl 3aJaHUN  BBUIOKCHBI B JJIGKTPOHHOW  WH(OPMAIMOHHO-
obpazoarenbHoli cpeae pl VIIC, noctynHoit oOydaroniemMycs uepe3 ero JUYHbIA KaOMHET.
Hwxe npuBenen oOpa3el] THIIOBBIX BAPHAHTOB 3aJaHUMN ISl PEIICHHS PAa3HOYPOBHEBBIX 33]1a4.

OOpaser 3a1aHui TS pELIEHUs Pa3HOYPOBHEBBIX 3a/1a4
«MojenupoBaHie JUHAMUKH I'Py30BOr0 BaroHa.»

Heo0xoaumo mpom3BecTH MOJEIMPOBAHHE IBIDKCHHS T'PY30BOIO BaroHa B NPOTPAMMHOM KOMILIEKCE
«YHUBEpCAIBHBIA MEXaHU3M» TPH CIETYIOUNX 3aJaHHBIX TapaMeTpax:
—  XOJIOBBIC YaCTH BaroHa HOBBIE, KOJIeCa HE H3HOIICHHBIE;
— oceBas Harpyska IpHHsATa paBHOIT 25 T/0Ck;
—  CKOpOCTh IBHIKCHUs Barona 60 km/4;
—  JBHXKEHHE OCYLIECTBISIETCA O KPUBOIl pasuycoM paBHBIM 832 M;
—  DIEMEHTHI BEPXHETO CTPOEHUS MyTH HE U3HOILEHBI, TUI peNbcoB P6S;
—  IyTh B Ipouiie He UMEET yKIOHOB;
—  HEHCIPaBHOCTU F€OMETPUU PENBCOBOM KOIEH OTCYTCTBYIOT.

B pesymnbrare MoaenMpoBaHMS JBIDKCHHUS TPY30BOTO BaroHa HEOOXOIUMO OIPEAEINTH HAMPABIISIONIYIO
CHIIy B 3aBUCHMOCTH OT BO3BBILICHUS HAPYXKHOTO penbea. I1ocTpouTs rpadyk 3Toi 3aBUCHMOCTH, TPOBECTH aHAIIH3
BIIMSTHHSL BO3BBILICHUSI HapyXXHOTO peJbca Ha M3MCHEHHE HANpPAaBISIOMEH CHIbBI, CPOPMYIHPOBATh KOHKPETHBIE
BBIBOIBI C YCTAHOBJICHHEM NPUUYNHHO-CIICACTBEHHBIX CBS3EH.

[Tpumep rpaduyeckoii 3aBUCUMOCTH T10 PE3yJIbTaTaM IPOBEACHHOTO0 MOJICIMPOBAHUS:

I'paduk 3aBHCHMOCTH HAOPAaBJSIOMEH CAIILI OT
BO3BBIIIEHNA HAPYAKHOIO pesibca

90 110 130 150

-39.00

-40.00

-40.27
41,00 Y= 0.0094x? - 2.2062x + 98.055 /
Re=1 —Cpe,HHee 3Ha4YCHHE

Hanpassiomei cusl, kKH
_yl
-43.00
/ — [TomHOMHUATEHAS

Hanpasasrwmas cuia, kH
IS
N
(=3
(=]

-44.00 A (CpenHee 3Ha4eHIE
4469 / HAIPABIITFOTIETT CHITBL,
-45.00 xH)

Bo3sBblmenne HAPY:KHOI'0 peJbCa, MM

3.4 TunoBsble 3a1aHus [JI51 BLITIOJTHEHUsI J1a60paTOPHOI padoThl M IPUMEPHbBIIi NepeYeHb
BOIIPOCOB /IS e 3alUThI
KoHTponbHble BapuaHThl 3aJaHUN  BBUIOKEHBI B JJIEKTPOHHOW  MH(GOPMAIMOHHO-
obpazoarenbHol cpene Upl VIIC, noctymHoi#t oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe nmpuenen oOpaszel] THIOBBIX BapHAHTOB 3aJaHUN Ji BBIMOJIHEHUS J1a00paTOPHBIX
paboT ¥ MPUMEPHBII NepeueHb BOIMPOCOB JUISl UX 3aIMTHI.

O6pazern 3a1aHul 1715 BBITOJIHEHUS 1a00paTOPHBIX padOT U MPUMEPHBINA NIEpeYeHb BOIIPOCOB AJIs
UX 3allUTBI
«Pacyer Ha MPOYHOCTH (hepPMBI IPOJIETHOTO CTPOCHHUS. »



1. Omnpenennts K03hHUIMEHT 3amaca Mo Mpeaety TPOYHOCTH.
2. OHpe,Z[GJ'II/ITL MaKCUMAJIbHBIC OCCBLIC HANIPSKCHUS B KOHCTPYKIIUHU.

OOpa3zer 3a1aHuii ISl BBITOJIHEHHS 1a00pAaTOPHBIX padOT M MPUMEPHBIH MEPeYeHb BOIIPOCOB IS
UX 3aLUThI
«AHaIu3 MPOLECCOB TEIJIONEPEIay U TEIJIOBBIX HAIIPSHDKEHUN B METAIIIMYECKOM IIPOJIETHOM
CTPOEHUU.»
1. Omnpenenutbh MakCUMaJIbHbIE TEMIIEPATYPHBIE HAIPSIKEHHUS.
2. OmnpenenuTh MaKCHUMajbHbIE TEMIIEpaTypHble HANpsDKEHUS B KOHCTPYKLMH C Y4YETOM
HEpaBHOMEPHOI'0 HarpeBa (Hanpumep, JIeByIo oJoBUHY (epmbl HarpeTs 10 400C, a mpaByro
10 600C).

3.5 TunoBble KOHTPOJIbHBIC 3aIaHUA NJIA IPOBECACHUA TECTUPOBAHUA
(DOHI[ TECTOBBIX SaﬂaHI/Iﬁ 10 ANCHUILIMHE COACPIKHUT TCCTOBBIC 3aJaHus, paCIIpPEACICHHBIC 10

pasaciiaM 1 T€MaM, C YKa3aHUCM HUX KOJIMYCCTBA U THUIIA.

Crpykrypa (hoHIa TECTOBBIX 3aaHHI 1O TUCITUTUINHE

WuauxaTtop Konngectso
JOCTHKECHUSA Tema B coorBercTBuM ¢ PITJI/PIIIT Xapaxtepuctuka T3 | TecTOBBIX 3aJaHUH,
KOMIIETCHLIMH Tunel T3
1-0T13
3HaHue 1-3T3
OCHOBBI MATEMaTHIECKOTO MOJICITHPOBAHHS.
IIK-2.1 . 1-0T13
K-2.2 MonenupoBaHue pabOTHI KOHCTPYKIHH, KaK cnoco? VmMenue 1-3T3
HAYYHOTO HCCIICOBAHMS HHXCHEPHBIX COOPYKCHHUH. TP —— 1-0T3
eITeIbHOCTH 1-3T3
3HaHue 1-0T13
OCHOBHBIE IPOTPaMMHBIE KOMIUICKCHI 1 HH)KEHEPHBIE 1-3T3
T1IK-2.1 TEXHOJIOTHH, IPEeAHAa3HAYCHHBIC IS VyeHme 1-0T3
TIK-2.2 MaTeMaTHUYeCKOro MojienupoBanus. Ux onucanue u 1-3T3
Ha3HAYeHUE. HaBbik 1 onbIT 1-0T3
EATETLHOCTH 1-3T3
3HaHUe 1-0T13
1-3T3
MK-2.1 OCHOBBI METO/Ia KOHEYHBIX 3JIEMEHTOB YMenue 1-0T3
[1K-2.2 ’ 1-3T3
HaBrIk u onpIT 1-0T3
EATEITLHOCTH 1-3T3
1-0T13
3HaHue 1-3T3
[TocranoBKa 3amaun onpeAeNIeHUS HAPSKSHHO-
I1K-2.1 1-0T13
K2 2 Je(OPMHUPOBAHHOTO COCTOSHHSI KOHCprKufm. VYMmenue 1-373
PacyeTHbIe CXeMbI 3JICMEHTOB KOHCTPYKIUH ITyTH. T —— 1-013
EATETLHOCTH 1-3T3
3HaHue 1-0T13
1-3T3
IK-2.1 AJNTOpUTM pelIeHNs HHXKSHEPHBIX 3a7jad Ha OCHOBE VyeHme 1-0T3
I1K-2.2 METO/1a KOHEYHBIX JJIEMEHTOB. 1-3T3
HaBbik 1 onbIT 1-0T13
NeATEILHOCTH 1-3T3
3HaHHe 1-0T3
1-3T3
TK-2.1 Buaer matepuanoB. THIIEI KOHEUHBIX 3JIEMEHTOB YMenne 1-0T13
IK-2.2 P ' ' 1-3T3
HaBbik 1 oTIBIT 1-0T3
EeITeIbHOCTH 1-3T3
3HaHHe 1-0T3
IK-2.1 I'panmunsie ycnoBus. BapuanTsl BHEITHETO 1-3T3
I1K-2.2 BO3JCHCTBU. VMeHHE 1-0T3
1-3T3




Mupuxarop KonuuectBo
JOCTUXKCHUS Tema B coorBercTBuu ¢ PITJI/PIIIT Xapakrepuctuka T3 | TecTOBBIX 3aJaHUM,
KOMIIETCHLIMHU Tunel T3
HaBbIk u onbIT 1-0T3
JIEATEITLHOCTH 1-3T3
3HaHue 1-0T13
1-3T3
TK-2.1 Buzyanuzanus y 1-0T3
IK-2.2 3% IIUS PE3yJIBTATOB pacueTa. MeHHe 1-3T3
HaBbIk u OnbIT 1-0T3
eATEILHOCTH 1-3T3
1-0T13
3Hanue 1-3T3
K21 CrpykTypa MporpaMMHBIX KOMIUIEKCOB, 1-0T3
’ HaBbik 1 onbIT 1-0T3
eATEILHOCTH 1-3T3
3HaHue 1-0T13
1-3T3
T1IK-2.1 JepeBo ameMeHTOB 00bekTa. UNCIeHHBIE METOIBI VeHie 1-0T3
T1IK-2.2 MOJICITUPOBAHHSL. 1-3T3
HaBbik 1 OTIBIT 1-0T13
eATEIbHOCTH 1-3T3
3HaHue 1-0T3
1-3T3
[IK-2.1 CBSA3HOCTh MEXaHHYECKUX CUCTEM U IOHITHE VeHie 1-0T13
[K-2.2 [IapHUpA. 1-3T3
HaBbik 1 OTIBIT 1-0T13
EeATEIbHOCTH 1-3T3
3HaHue 1-0T13
1-3T3
[IK-2.1 v v 1-0T13
K-2.2 PaBHCHUS IBIKCHUS. MEHHE 1-3T3
HaBrpIk u OnbIT 1-0T13
EATETLHOCTH 1-3T3
1-0T13
3HaHue 1-3T3
OCHOBBI B3aUMOJICHCTBHS YTH U TIOJBIKHOTO
MK-2.1 coctaBa. OCHOBHBIE 3aJ1a4U UCCJICAOBAHUS JAaHHOTO VYmMmenue 1-0T3
IIK-2.2 B3aI/IMOJj'[eI~/'ICTBI/I$[ 1-313
' HaBbIK ¥ OTIBIT 1-0T3
EATEITLHOCTH 1-3T3
3HaHUe 1-0T13
1-3T3
TK-2.1 CxeMbl BIIUCHIBAaHUS SKUTIAKa B KPUBBIC YMenue 1-0T13
I1K-2.2 ’ 1-3T3
HaBrIk u onpIT 1-0T1T3
EATETLHOCTH 1-3T3
3HaHue 1-0T13
1-3T3
IK-2.1 T'opu3oHTaNIBHEIE TOTIEPEYHBIE CHIIBI, BOSHUKAIOIINE 1-0T3
Ymenne
IK-2.2 [IPY BOMCHIBAaHUHU 3KHIIaXa B KPUBYIO. 1-3T3
HaBbik 1 onbIT 1-0T3
EATEILHOCTH 1-3T3
3HaHHe 1-0T3
1-3T3
IK-2.1 THIBI KOHTAKTOB CHCTEMBI «KOJIECO-penbey. CHIThI, 1-0T3
Ymenne
I1K-2.2 BO3HHUKAOIIHE B MECTE KOHTAKTa KOJleca U pelbca. 1-3T3
HaBbik 1 oTIBIT 1-0T3
NIEATEILHOCTH 1-3T3
MonenupoBaHuie IMHAMUKH YIPYTrOro 3nanue 1-0T3
IIK-2.1 1-3T3
K2 2 nceneaHozlopoxchv)ro MyTH B IIPOTPAMMHOM KOMILIEKCE 1-0T3
«Y HUBEPCAIBHBIA MEXaHU3M»: MOJCIIH U TOIXOIBL. YMmenue

1-3T3




Mupuxarop KonuuectBo
JOCTUXKCHUS Tema B coorBercTBuu ¢ PITJI/PIIIT Xapakrepuctuka T3 | TecTOBBIX 3afaHuUl,
KOMIIETCHIIUU tunsl T3
Hagrpik u omsiT 1-0T13
JIEATEITLHOCTH 1-3T3
Uroro 51 -0T3
51-3T3

[Tonubrit komruiekT OT3 XpaHUTCS B AIEKTPOHHON MH(DOPMAIIMOHHO-00pa30BaTEIBHON Cpeie
HpI'VIIC u oOyuaromuiicsi UMEeT BO3MOKHOCTh O3HAKOMUTHCS ¢ JEMOHCTPAIIMOHHBIM BapHAHTOM
OT3.

Huxe npuBenen obpasel TUIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEAYCMOTPEHHOTO paboueit
IpOrpamMMoOi TUCIMUILIAHBI.

1. Ocuosusble HanpaBienust CAIIP:
BriOepure oMH MM HECKOJIBKO OTBETOB:

a) CAD;

b) CAN;

c) CAE;

d) CAS;

e) CAM.

2. Hasznauyenue nporpammuoro komiuiekca PATRAN:

Bri6epute ouH OTBET:

d) HMHCTPYMEHT BHUPTYaJbHOI'O MOJCIMPOBAHUS MAIIMH, MCXaHU3MOB U M3/eIHi B cOOpe;

D) wuHCcTpymeHT, 00ecnieYnBaIONIMIT MHTETPAIIMIO CHCTEM FeOMETPHYECKOT0 M KOHEYHO-
3JIEMEHTHOI'0 MOJCJIMPOBAHNS, AHAJIN32a U 00Pa0OTKH pe3y/1bTATOB pacyera;

C) MHCTPYMEHT, OOCCIeUMBAIOIIMI MOJMHBIA HAOOp pacyeToB, BKIIOYAsh pacyer
HanpsKEHHO-e(OPMHUPOBAHHOIO COCTOSIHUS, COOCTBEHHBIX 4acTOoT U (opM KoieOaHW, aHAIU3
YCTOMYMBOCTH.

3. KommbroTepHoe MOJeIMpOBaHUE 3aKIIIOYAETCS B!

Bri6epute ouH OTBET:

a) ToapakaHWE pealbHBIM OOBEKTAM, BOCIPOM3BEICHUH C BO3MOXKHOW TOYHOCTBIO
(¢u3HYECKUX MPOIIECCOB WU SIBJICHUH;

b) mnpoBeneHun cepuu BBIYUCIUTENIBHBIX JKCHEPHMEHTOB HA KOMIbIOTEpPE, LEJbIO
KOTOPBIX SIBJISIETCH AHAJM3, HHTEPIPETALMS U CONOCTABJIECHHE Pe3yIbTaTOB MOACJIUPOBAHUS
¢ PeaJIbHbIM NOBEICHNEM M3Y4aeMOoro o0beKTa;

C) BBISICHCHWW WM BOCIPOW3BEACHUHM TEX WJIM HMHBIX CBONCTB pPEAIbHBIX OOBEKTOB,
NPEIMETOB M SIBIEHUI C MOMOIIBIO JIPYTUX OOBEKTOB, MPOLECCOB, SBICHUH, JMOO C MOMOIIBIO
a0CTPaKTHOTO OMMCAHUS B BUJIE N300paKEHUSI.

4. B ueMm 3aKkiroyaeTcs CyTh METO/1a KOHEUHBIX JIEMEHTOB:

Bri6epute ouH OTBET:

a) B TOM, 4TO B KAYeCTBE HEU3BECTHBIX PACCMATPHBAIOTCS YCHIIMS — CUJIBI 1 MOMEHTBHI;

b) B TOM, uTO 061aCTH (0IHO- , ABYX- WJIM TPeXMepPHasi), 3aHHMaeMasi KOHCTPYKIIUeid,
pa30uBaeTcss HA HEKOTOPOE YMCJI0 MAJIBIX, HO KOHEYHBIX 10 pa3MepaM nmoaodJaacreii;

C) B TOM, YTO MPOIIECC HCCICIOBAHUS MEXaHHMUYECKUX OOBEKTOB, MPEACTABISCT COOOI
pacyeTr cucTeMbl a0COIIOTHO TBEPABIX WM YIPYTUX TeJl, CBA3aHHBIX MOCPEICTBOM KMHEMAaTHUECKUX
Y CUJIOBBIX DJIEMEHTOB.

5. Hayunslif Meron, cocTosmui B 3aMe€HE OJHUX OOBEKTOB APYIMMH, B TOM WM MHOM
cMbIcie OJM3KUMH K UCXOJHBIM, HO 00Jiee MPOCTHIMU Ha3bIBACTCS — allIPOKCUMAIHE.



6. BwiOepuTe 0TBET, COOTBETCTBYIONINN JAaHHOMY ONPEICICHHUIO:
€CJIM MMCIOTCA TPU B3aMMHO OPTOTOHAJIBHBIC ITJIOCKOCTHU
K OPTOTPOITHBIM
CUMMECTPHUH, OTHOCUTCIBHO KOTOPBIX XapaKTCPUCTHKH
Marepuajiam
Matepurajia HC USMCHAIOTCA, TO OH OTHOCHUTCH
cClIn CBOﬁCTBa Marepuaia OJNHAKOBBI BO BCECX K U30TPOITHBIM
HalpaBJICHUAX, TO OH OTHOCUTCS K MarepuajiaM
cClIn CBOﬁCTBa MaTtepuajia 3aBHUCAT OT BI)I6paHH01"0 K aHU30TPOIHBIM
HanpaBJICHUA, TO OH OTHOCUTCS MarepuajiamM
7. Tlpm pacuere 0O0BEKTa Ha NPOYHOCTh, BBl MOXKETE BHM3yaJIM3MPOBATh Ha O3KpaHE

CIIEYIOIINE PE3YIbTaThI:

BBI6epI/ITe OJHH HUJIN HECKOJIBKO OTBETOB:

['nsis1 Ha pUCYHOK OTIpeieNTuTe MaKCUMaJIbHbIE HAMPSXKEHUs, BOSHUKIIKE 110 peOop10ii

a) BEKTOpa MOMEHTOB;
b) BexkTOpa HaANpSKEHMIA;
C) BHEIIHEE U3JIYYCHHE;
d) BekTOpa mepemeleHHUIT;
€) moJisg TeMIeparyp.
8.

TIOIKJIA/IKH.

9.

146

Kakyto komaHay (ITyHKT MEHIO) HY>KHO MCIIOJIB30BATh JJIsl TOTO YTOOBI TOMEHATH KaKUe
HU OyJIb XapaKTEPUCTUKN MOJIETH (MaTepHuall, CBOMCTBA JJIIEMEHTOB, HArPY3Ky U TOMY M0JI00HOE):
BeiOepure oauH OTBET:

a) komanaa Mesh;
b) komanma Model,
€) xomanaa Modify;
d) xomanma Tools.

10. Bribepute KOMaH/BI B COOTBETCTBHE C X HazHaueHHeM B cucteme FEMAP:

komanza Property 3aJaHUe CBOMCTB 3JIEMEHTOB
komasga Load 3aJlaHie Harpy3Ku

komania Constraint 3a/l1aHHE€ TPAaHUYHBIX YCIOBUI
komaHnja Material 3a/laHKe CBOWCTB MaTepuasia

11. [ns gero ucnonb3yeTcs komaHnaa Property.
12. JIns gero ucnons3yetcs komanaa Check.
13. BribepuTe KOMaH/bl B COOTBETCTBHE C MX HazHaueHHeM B cucreme FEMAP:

komaHga Mesh (hopMHpPOBaHUE KOHEUHO-3JIEMEHTHON CETKH

koManaa Geometry CO31aHHE TeOMETPUUECKON (POPMBI MOAEIIH

komagja Model 3a/1aHre (PU3NIECKUX XapaKTEePUCTHK U CBOHCTB MOJIEIH

komagga Modify HM3MEHEHUE XapaKTEPUCTUK U CBOMCTB MOJEIH

kxoManza Tools HWHCTPYMEHTBI U KOHTPOJIb 3TAlOB MOJITMPOBAHHS

xoManza File paborta ¢ Qaiisiom, 3aImycKk IporpaMMbl Ha pacueT
14. Bribepute THII HATPY30K B COOTBETCTBHE C MX 0003HAYCHUEM

Load — Force Harpyska — cuia

Load — Pressure Harpyska — naBnenue

Load — Thermal Harpyska — temioBast

Load — Moment Harpyska — MmomeHT

15. BeoImonHss pacueT Ha MPOYHOCTb, BBl UCTIOIB30BAIH B KAUECTBE MaTepHaja KOHCTPYKIHH
cranb 10, mpenenbHO-10MyCTUMbIE HaPsDKeHUs, 11 Kotopoi coctaBisitoT 400 Mlla. B pesynbrare
pacueTa Bbl NOJYYWIM MAKCUMAJIbHBIE PACTATMBAIOIIME HANPSIKEHHS B KOHCTPYKLMH, PAaBHbIE



318102251 I1a. Onpenenute kodhPHUIMEHT 3amaca 1Mo mpeaety TEKYIeCTH.

16. Pacnonoxutre B  XPOHOJOTMYECKOM MOPAAKE IOCIEAOBATEIBHOCTh  PELICHHS

HHXXCHCPHBIX 3aJa4 Ha OCHOBE MCTOAa KOHCUHBIX 3JICMCHTOB:

(bopMHpOBaHUE TEOMETPUYECKON MOECTIH;

3aJlaHue CBOMCTB UCIOJIb3YEMBIX MaTEPUAJIOB;

ONMCaHUE CBOMCTB KOHEYHBIX JIEMEHTOB.

reHepanusi KOHEYHO-2JIEMEHTHOM CETKU;

3aJlaHuE BapUaHTOB 'PAaHUUYHBIX YCIOBHIA;

3aJlaHue BapUaHTOB BHEIHETO BO3AECHCTBUS Pa3IMYHON IIPUPOJIBI;

17. Ecium pe3ynpTaTbl MOJEIMPOBAHMS IOKa3ajld, 4YTO KOHCTPYKLHUS HE BblAEpKaia

HArpy30K, JCHCTBYIONIMX Ha HEe, KaKhe CIIOCOOBI MOXHO TMPEMIOKUTh JUISl ONTUMHU3ALUU
KOHCTPYKIUH.

CoNoOARWNE
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18. Hcxops ux yero BEIOpaHbI MECTa 3aKpEIUICHUS Ha JAHHOW PacyeTHOM cXxeMe.

MK

3.6 IlepeyeHb TeopeTHYECKUX BONMPOCOB K 3a4eTy
(71 OLIEHKH 3HAHUM)
Paznen 1. OCHOBBI MATEMATHYECKOT0 MOAEJIMPOBAHUS.
Urto Takoe MoaenupoBanue?
I'maBHBIC QyHKIIMH MOIETH.
Uro Takoe MaTeMaTHueCcKast MOAEIb?
B ueM 3akiouaeTcsi KOMIBIOTEPHOE MOJIEIHPOBaHNE?
OcHOBHBIE 3TaIlbl KOMITIBIOTEPHOTO MOJICIIMPOBAHHUS.
AHaJIUTUYECKOE MOJIETTUPOBAHHUE.
HNMuTanmonHoe MoienupoBaHue.
UTo Takoe MaTeMaTuuecKoe MOJIEITUPOBAHNE PAOOTH KOHCTPYKITUH?
OcHoBHasl 11eJTb MATEMaTUYECKOTO MOJCIUPOBAHHUS.
OcHoBHas 3a/1a4a MaTeMaTUYECKOTO MOJICTTUPOBAHHS.
OcHosHble HanpaBieHust CAITP.
OcHOBHBIE POTPAMMHBIE KOMIUIEKCHI MHKEHEPHOTO aHaJINn3a.

. Hasnauenue nporpammuoro kommiekca MSC.Nastran.

. Haznauenwne nporpammuoro komiuiekca Patran.

. Haznauenue nporpamMmHoro kommiekca Adams.

. Haznauenwne nporpammuoro komiuiekca EasysS.

. Ha3znaueHnune nporpamMmmHoro komiekca Marc.

. Haznauenne nporpammHoro komiuiekca Dytran.

. Haznauenue nporpammuoro komrmiekca MSC Fatigue.

. Ha3nauenue nporpamMmmHoro komiiekca Sinda.

. Ha3znaueHue nporpamMmMHoOro komriekca Actran.

. HaznaueHnne nporpamMmmHoro komiuiekca Femap.

. Ha3znaueHne nporpaMMHOro KOMILIEKCA «Y HUBEPCAJIBHBIN MEXaHU3M.

. IIporpammHBIe KOMIUIEKCHI, OTHOCSIIIMECS K «PEIIaTEIsIM».

. IIporpamMmmHBI€ KOMIUIEKCHI, IPEJHA3HAYEHHBIE 1JI1 MOJIEITMPOBAHUS.

. IIporpammHBIe KOMIUIEKCHI, PEHA3HAYECHHBIE JJI1 HHTETPUPOBAHHOIO PELICHUS.
. Kakue nporpaMMHble KOMIUIEKCHI IIPEJHA3HAYEHBI JUIsl PEIICHU 3aa4 TEIIOBOTO aHaIu3a

KOHCTPYKLIUNA?

. Kakue IMpOrpaMMHLBIC  KOMIUICKCBI  NPCAHA3HAYCHBI IJId  pacdeTra JOJITOBCYHOCTU

KOHCTPYKLIUNA?



29.

30.
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Kakue mnporpaMMHbIe KOMIUIEKCHI IIpeJHA3HAu€Hbl JUIsI MOJEIMPOBAHUS IPOLECCOB
paspyuieHus?

Kakue nporpaMMHble KOMIUIEKCHI IpeIHA3HAuY€Hbl ISl MOJEIHMPOBAHUS MEXAHHYECKHX
cucrem?

Pa3znes 2. OcHOBBI pacyeTa KOHCTPYKUMA METO0M KOHEYHBIX 3JIEMEHTOB.

Korna Obl1 BiepBbIe IPUMEHEH METO/ KOHEUHBIX 31eMeHToB (MKD)?

Kewm BrniepBbie ObuTa 1aHa 0011ass MaTpuyHas (OPMYIUPOBKA pacyeTa CTEPKHEBBIX CHCTEM?
K kakoMmy roay OTHOCUTCS mepBasi paboTa, B KOTOpPOW ObUIa M3JI0KEHA COBPEMEHHAs
koHnemnua MK9?

KTo 1 B KakoM rojy BB B 00MXO0/1 Ha3BaHUE — METOJ] KOHEUHBIX 3JIEMEHTOB?

B dem 3akmrouaercs CyTh METOJ1a KOHEYHBIX 3JIEMEHTOB?

@opMa KOHEUHBIX 2JIEMEHTOB.

Kakne 00beKThI MOYKHO MOJICTUPOBATH C MTOMOIIBIO JTMHEHHBIX OJTHOMEPHBIX AJIEMEHTOB?
Urto Takoe anmnpokcuManus?

Uto Takoe TUCKPETHOCTH?

. duddepennmansapie ypaBHEHUS! paBHOBECHSI.
. ['eomerpuueckne  ypaBHeHHMs  (COOTHOLIGHWs,  CBs3bIBaomme  aedopmanuu ¢

NEPEMEIIECHUSIMH, U YCIIOBUSI COBMECTHOCTH ).

duznyeckue ypaBHeHUs (ypaBHEHUSI COCTOSTHUS MaTepuaa).

UYro Takoe reHepanus KOHEYHO-3JIEMEHTHOW MOJIeIN?

AJTOpUTM pelleHUs] HXEHEPHBIX 33/1a4 Ha OCHOBE METO/1a KOHEYHBIX 2JIEMEHTOB
Yro BKIIIOUYAET B ce0sl MPEnpoIecCOPHBIN OIIOK.

Uro BKIIOYAET B ce0s1 aHATUTUYECKHM OJIOK.

UYro BKIIIOYAET B ce0s TOCTIIPOLIECCOPHBII OJIOK.

Tunsl MaTepuanoB, KOTOPbIE MOKHO 33/1aTh MIPU MOJAEITUPOBAHUU.
UYro takoe kordpunuent I[lyaccona?

H3oTponHbiil MaTepuar.

OproTponHblil MaTepuUal.

AHU30TPONHBINA MaTepHal.

OnHOMEpPHBIE DIIEMEHTHI.

[Tnockue 31eMeHTHI.

OObeMHBIE 3TIEMEHTHI.

OcHOBHBIE CTIOCOOBI pa30MEeHNs MOJIENIN Ha KOHEUHBIE 3JIEMEHTHI.
YTo OTHOCHUTCS K TPAaHUYHBIM YCIIOBHSIM?

Knaccugukanus BHEIIHUX CBSI3€H.

UYro Takoe pacueTHas cxema?

Knaccugukaius pacuéTHBIX CXEM.

Pa3nea 3. MogeanpoBanne MeXaHH4eCKHX CHCTEM.

CtpyKTypa NporpaMMHOI0 KOMIUIEKCa «YHUBEpCaIbHbIA MexaHu3sm» (YM).
OcHOBHBIE OJIOKHM TPOrPaMMHOT0 KOMILIEKca «Y M.

OOt anropuT™M MOJCITUPOBAHUS B «Y M».

Haszunauenne monyns UM Loco.

Haznauenue monyns UM Rail\Wheel Wear.

Hasznauenue momynss UM Durability.

Haznauenune monynst UM 3D Contact.

Haznauenne momynsa Training ground.

Haznauenue monynss UM Subsystems.

. Haznauenne monyns UM FEM.

. Haznauenue moxyns UM CAD interfaces.

. OCHOBHBIE 2JIEMEHTHI KOHCTPYKTOPa 00BEKTa B «Y M».

. Ha3znaueHne MHCIIEKTOpa JaHHBIX B IPOrPaMMHOM KoMILIekce «Y M».

. JlepeBo a1eMeHTOB 0OBEKTA.

. Haznauenue B nporpammHoM komiiekce «Y M» 6s1o0ka «IloacucreMsny.



16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.

MonenpoBaHu€e C TOMOIIBIO0 OUMOISPHBIX CHIIL.

UucneHHbIN aHAIU3 YPABHEHUN JBUKEHUS.

UucnenHsle METOABI MOACIIUPOBAHNS MEXaHUUECKUX CUCTEM.
MopenupoBanue 00beKTOB MeTo1oM [lapka.

Tunbl MIApHUPOB, UCTIOIB3YEMbIE B «Y M».

CBs31 00BEKTOB (TEJ) MPHU MOJICIUPOBAHUH B «Y M.
Hcnonb30BaHre KHHEMAaTUYECKUX CBA3EH.

Hcnons30BaHne CUIIOBBIX CBS3EH.

Hcnonbs30BaHne KBAaTEPHUOHHOTO IIAPHUPA.

CrniocoObI cMHTE3a YpaBHEHUM IBIKECHUS B «Y M.

THUIBI aKTUBHBIX CHJI, IPELYCMOTPEHHBIX B «Y M».

Pabota ¢ cucremamu KoopauHaT B «Y My,

MonenpoBaHue MEXaHUYECKUX CUCTEM Ha IIPUMEPE MATEMAaTUYECKOTO0 MAasITHUKA.
Coznanne rpadudeckux 00bEKTOB B «Y M».

YpaBHEHUS IBUKEHUS.

Paznen 4. B3aumopeiictBue IIYTH X MMOABUKHOI'0 COCTaBa, HCCJICAOBAHUEC MEXAaHUIECCKHUX

NpOLEeCcCOB, NMPOMCXOAAIIMX B MOJBM:KHOM COCTaBe U B ’KeJIe3HOJOPOKHOM IYTH HpH
BO3/1eificCTBMU UX APYI Ha Apyra.

CoNoOA~WNE
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OCHOBBI B3aUMOJAEHUCTBHS ITyTH U NOJBUKHOI'O COCTABA.

Harpy31<a, nepeaaBacMmasd MOABUKHBIM COCTABOM Ha PCJIbChl IPHU ABUKCHHU.
CooTHolIeHre pa3MepoB KOJIECHOM Mapbl U IIHMPUHBI PEIbCOBON KOJIEH.
OuepraHus 1 OCHOBHBIE pa3Mepbl 0000B KOJIEC BATOHOB.

Cuitbl, KOTOpBIE BO3HUKAIOT B TOUKaX KOHTAKTa KOJIECA U PeJIbCa.

CxeMbl BIIUCHLIBAHUS DKUIIAKA B KPHBBIC.

CB000/IHOE BIUCBHIBAHUE IBYXOCHOM XKECTKOM 0a3bl B KPUBYIO.

XopaoBoe cBOOOIHOE BIMCHIBAHUE JBYXOCHOM jKECTKOM 0a3bl B KPUBYIO.
IlepexkocHOE 3aKIMHEHHOE BIMCHIBAHUE JABYXOCHOM JKE€CTKON 06a3bl B KPUBYIO.

. Bp1Oop pacueTHOM cxeMbl IpHU MOJIETUPOBAHUHU.
. 'opr3oHTaNbHbBIE ONIEPEYHBIE CUIIBI, BO3HUKAIOIUE IPU BIIMCHIBAHUM JKUIIAaXKa B KPUBYIO.

OcHOBHBIE 3a/1a4M pacyucTa KOHTAKTa KoJieca C pCiIbCOM.

Tumbsl KOHTAKTOB CUCTEMBI KKOJIECO-PCIILCH».

Cnyqan BO3HUKHOBCHU OAHOTOYECUYHOT'O KOHTAKTa KOJIECA C PCIbLCOM.
Cnyqan BO3HHUKHOBCHUS ABYXTOUYCYHOI'O KOHTAKTA KOJICCA C PCIbCOM.

. HeGnaronpusiTHble yCII0BUSI KOHTaKTa KOJeca U pellbea.
. Ilonepeunble CHIIBI MEX]Ty KOJIECOM U PEIbCOM.

Cunel kpuna.

. I[IpomonbHbIN KpHTI.
. Ilonepeunsrii kpu.

Cunsl Ha TpebHE Koeca.

. Mozens nytr B «Y HUBEPCAIBHOM MEXaHU3ME.

. Junamuueckuii aHanu3 KOHCTpyKIUil. O01as XapakTepuCcTUKA 3a]ad IUHAMHKH.
. JluHaMuyeckuil aHamu3 KOHCTPYKUUH. BeIHYX/1eHHbIe KoJeOaHu .

. KoneGanus Barona ¢ oluHapHBIM PECCOPHBIM I10/IBELITMBAHUEM.

CHIBl TITH TOKOMOTHBA ,Z[CﬁCTByIOHIPIC Ha BaroHnl.

. YcTaHOBUBIIIEECS IBMKEHUE MMOE3/1a TI0 OJTHOPOJTHOMY U JIOMAaHOMY MPOQUITIO.

Orenka (pakTHUECKOTO COCTOSTHUS My TH.

. JIuHaAMUKa HENOAPECCOPEHHBIX MACC BaroHa. M3BUIMCTOE ABUKEHUE OJUHOYHON KOJIECHON

apsl.

. BiusiHME HEpOBHOCTEH IyTE€BOM CTPYKTYPBI HA XapaKkTep ABUKEHUS MTOABUKHOIO COCTABA.

3.7 IlepevyeHb THNIOBBIX MPOCTHIX NPAKTHYECKUX 32/1aHMIl K 3a4eTy
(17151 OLIEHKH YMEHHUI)



1. Heo6xomuMo mpou3BeCTH MOACIUPOBAHWE JIBWIKEHUS TPY30BOTO BaroHa B MPOTPaMMHOM
KOMILIEKCE «Y HUBEPCAIbHBIA MEXaHU3M) MPU CIAEAYIOMINX 3aJaHHBIX apaMeTpax:

— XOJIOBBIE YaCTH BaroHa HOBBIE, KOJIECa HE M3HOIICHHBIC,

— oceBas Harpyska IpHUHsTA paBHOU 25 T/0Cb;

— CKOpOCTb JIBHKEHUS BaroHa 60 km/d;

— JIBUOKEHHUE OCYIIECTBIIACTCS 110 KPUBOM painyCcOM paBHBIM 832 M;

— DJIEMEHTBI BEPXHETr0 CTPOSHUS MYTH HE U3HOLIEHBI, TUIT PEIbcOB P65;

— MyTh B Ipodusie He UMEET YKIOHOB;

— HEHUCIIPAaBHOCTU T'€OMETPHUU PEIIbCOBON KOJIEU OTCYTCTBYIOT.
B pesymbraTe MOAENMpOBaHHS JBUKEHHS TPY30BOTO BaroHa HEOOXOAUMO OIPEICIHUTH
HAMpPaBIIAIONIYI0 CHJIYy B 3aBUCUMOCTH OT BO3BBILIECHHUS HapyXHOro peinbca. [loctpoutsb
rpaduK 3TOW 3aBUCUMOCTH, TIPOBECTH aHAIM3 BIUSHUS BO3BBIIICHUS HAPYKHOTO pelbca Ha
M3MEHEHUE HANpaBIISIOUIEH CUiibl, CHOPMYIUPOBATH KOHKPETHBIE BBIBO/IBI C YCTAHOBICHUEM
MPUYUHHO-CIICACTBEHHBIX CBSI3EH.

3.8 IlepevyeHb THNOBBIX MPAKTHYECKHX 3aJaHUH K 3a4eTy
(7151 OTICHKM HaBBIKOB M (WJIM) OIIBITA JCSITEIIbHOCTH )
1. OmnpenenuTs HEHTPOOEKHYIO CUITY, BOSHUKAIOLIYIO IIPU CJIEI0BaHUU MOJIBUKHOTO COCTaBa
o . o G-v?
10 KPUBOW B 3aBUCHMOCTH OT pajauyca kpuBoil. [Toctpouts rpaduk »Toit 3aBucuMoctu. I = Ty
2. OnpenenuTbh BEIUYMHY MPOAOIBHOM CHUJIBI CKOJBXKEHHUS OT KOJIECHOM Mapbl Ha pelibC,
JEHCTBYIOIIYIO Ha OJHY M3 HUTEH KPWUBOW B 3aBUCUMOCTH OT paauyca. [locTpouts rpadux 3ToM

3aBUCHUMOCTH.
CcK 1 7’di| Lo .
F" = ;(Sl(—+ ), di — cMemenue i-oif KosnecHOi maphl | -TeNEKKM OTHOCHTENBHO CPETHETO MONOKEHHS
R rS
penbcoBoil koner; Y — 3 deKTHBHAS KOHYCHOCTh OaHaaxa; I — paauyc Koseca; 2S; — pacCTOSIHUE MEXIy Kpyramu
KaTaHUsI KOJIeC KOJIECHOW Mapbl OTHOCUTEIBHO KOJieH; R — pamuyc KpuBoii; ¥ — K03 PHUIMEHT KpHIia TP MPOAOILHOM
CKOJIBKEeHUH KoJecHoi maps (=10 000 + 20 000 xH).

3. OmpenenuTh BeMYUHY OOKOBOW CWIIBI NMPU WU3BHIUCTOM JBH)KCHHH BAaroHa B MPSMOM
Y4acCTKe IIyTH, HeﬁCTBYIOHIYIO Ha OAHY U3 PCIIbCOBBIX HUTEeH B 3aBUCUMOCTH OT CKOpPOCTH ABUIKCHUH.
[TocTpouts rpadux 3TOM 3aBUCUMOCTH.
Y — v-A ]Ozcn

na
TeNEKKU OTHOCHUTENILHO BEPTHKAILHOM ocu mpoxosiei uepes nentp ~ 0,595*10% n — nmoxyknonka penscos; Cp =
19,1*106 krc/m — 60KOBas KECTKOCTb IYTH; @ — KECTKasd 0a3a TENeKKH, 4 - KOd(QPULUEHT TPeHUs OBEPXHOCTH 0601
0 pelibCy; P — craTudeckasi Harpy3ka oT KoJieca Ha PelibC.

+ 3 - u - P, A -3a30p Mex iy pabouuMu rpeGHAMU KOJIEC M PEJILCAMH; Jo - TIONAPHBI MOMEHT MHEPLIUK



4. MeToan4yeckue MaTepuaJbl, onpeaessiioinime Npoueaypy oleHuBaHus
3HAHMIi, yMEeHUIi, HABBHIKOB U (WJIN) ONbITA 1eATEJIbHOCTH

B rtabmuue mpuBENEHBI OMMCAHUS MOPOIEAYpP NPOBEAEHUS KOHTPOJIHHO-OIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS C IIOMOIIBIO OLIEHOUHBIX CPE/ACTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCLUUILINHBIL.

HanmenoBanue
OLEHOUHOrO OmnwcaHus MPOLEAYPHI IPOBEACHUS KOHTPOIFHO-OIIEHOYHOTO MEPOTIPHUSTHS M MPOIETYPHI
OILICHMBAHMUS PE3YNIbTAaTOB O0YUCHHUS
cpencTBa

[penogaBaTens Ha yCTAHOBOYHOM 3aHSATUH JOBOAUT 10 O0YYAIOIIUXCS: TEMBI, KOJMYECTBO
3amaHuii B KOHTPOJBbHOH pabore. KoHTponpHas pabora nomKHA OBITH BBINIONHEHA B
YCTaHOBJICHHBIII CPOK W B COOTBETCTBHM C MNpaBWIaMH K O(GOPMIICHHIO (TEKCTOBOH H
rpadudeckoi yacreit), copmymupoBanHeiMA B [lomoxxennn «TpeboBaHus K 0(hOpMIICHUIO
TEKCTOBOM M rpaduueckoll aokyMeHTanuuu. HOpMOKOHTpONB» B MOCIEAHEH penaKiuu.
BrlmoniHeHHass KOHTpoOJbHAsE paboTa TeperaeTcs Uil MPOBEPKH IPEIoJaBaTeNio B
yCTaHOBIICHHBIE CPOKH. Eciy KOHTponbHas paboTa BBIIOJHEHa HE B COOTBETCTBUU C
YKa3aHUsIMH WJIM HE B TIOJIHOM 00beMe, OHa BO3BpalllaeTcsl Ha 10paboTKy

KontponsHas padora

CobecenoBanue, NpelyCMOTPEHHOE pa0oveil MpPOrpaMMoOi TUCIUILIMHBI, MPOBOIAMUTCS HA
IpaKkTHIecKoM 3aHsTuu. [IpenogaBaTesb HAa MPAKTUYECKOM 3aHATHH, IPEIIIECCTBYIONIEM
CobecenoBanue 3aHATUIO TPOBEICHHUS KOHTPOJS, OBOAMUT JO OOYYAIOUIMXCS TEMY, BOMPOCHI IS
MOATOTOBKU K coOeceloBaHuIo. Pe3ynbTaThl cobeceoBaHMs IPENogaBaTeb JTOBOAUT 10
00y4aromuxcs cpasy nocie 3aBepiieHus codece10BaHus

BrimonHeHHe pa3HOYPOBHEBHIX 33124 (3a4aHuil), IpeayCMOTPEHHBIX pabodeii mporpaMMoi
PasHOypoBHEBast 3ajaua | TUCIUIDTHHBL, IPOBOIITCS BO BPEeMs MPAKTHUSCKUX 3aHATHI. BO BpeMs BHITOIHEHHS 33124
(3aganue) (3amanuii) paspemiacTcs IOJH30BAThCA YUCOHMKAMHU, CIPABOYHHKAMH, KOHCIICKTaMU
JIEKIUH, TETpasIMHU JJIs1 MPAKTUYECKUX 3aHATUN

3amuTa 1a00paTOPHBIX PadOT MPOBOMUTCS BO BpeMsl JIAOOpATOpHBIX 3aHATHU. Bo Bpems
MPOBEICHUSI 3AIIUTHI JTA00PATOPHON PabOTHI MOJIB30BATHCS YUCOHUKAMU, CIIPABOYHHKAMH,
KOHCIIEKTAMH JICKIUH, TETPAIAMH HE Pa3pPelICHO.

[IpenonaBarens Ha nabopaTopHO pabOTe, NPEALIECTBYIONIEH 3aHITHUIO IPOBEACHHS
3amuThl  J1abopaTopHO pPabOThI, JOBOAUT 1O OOyYarOIIUXCs: HOMeEp 3aluIaeMoi
1ab0paTOPHOH pabOoThI, BpeMs Ha 3allUTy JJa0OpaTOPHOIl pabOTHI.

[IpenosaBarens MHPOPMUPYET OOYHAIOIIMXCS O pe3yjbTaTax 3alluThl JIA0OpPaTOPHOM
paboThI cpasy mocie ee KOHTPOJIbHO-OLIEHOYHOTO MEPOIIPHSTHS

JlabopaTopnas pabota

I[J'ISI opraHus3alii M MPOBCACHUA HpOMe)KyTOQHOﬁ aTTeCcralliyi COCTaBJIAKOTCA THIIOBBIC
KOHTPOJIbHBIE 3aJJaHNS UM WHbIE MaTepualibl, HEOOXOMMBbIE JJIS OLICHKH 3HAaHUH, yMEHUH, HABBIKOB
U (WJIK) OMbITa IEATENbHOCTH, XapaKTePU3YIOLINX 3Tanbl (OPMUPOBAHUS KOMIIETEHLIUH B IIpoliecce
OCBOECHMS 00pa30BaTEIbHON MPOrpaMMBbl.

HepequL TCOPCTUYCCKHUX BOIPOCOB M THUIIOBLIC IMPAKTUUYCCKUE 3aJJaHUA PA3HOTIO YPOBHA
CJIO)KHOCTU JJISi TPOBEJCHHsI MPOMEXYTOUHOM arTecTaluu oOydaroliuecs MOJy4aioT B Hayaje
ceMecTpa 4epe3 JJIEKTPOHHYI0 HH(OpMaloHHO-o0pa3zoBarenbHyo cpeny Hpl'YIIC (nuunbiii
KaOWHET 00yJaronierocs).

Onucanue npoueayp nNpoBeieHUsi MPOMeKYTOUHOI aTTecTannu B popme 3adera
U OCHUBAHHUA PE3YJIbLTATOB oﬁyqennﬂ
[Ipy mpoBeneHWH TPOMEXKYTOUHOW aTTecTaud B (opMe 3ayeTa MpernojaBaTellb MOKET
BOCIIOJIb30BaThCSI pe3yabTaTaMy TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TeueHHne cemectpa. C menbro
WCIIONIb30BaHUsI PE3yAbTATOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH, MPENOJaBaTeNlb MOJACYUTHIBACT
CPEHIOI0 OIICHKY YpPOBHS C(POPMHUPOBAHHOCTH KOMIIETCHIIMI OOyd4aromerocss (CymMma OIIEHOK,
MOJTYYEHHBIX 00YUYAIONIUMCS, IETUTCS HA YHUCIIO OIICHOK).



HIkana u KpuTepuu OLleHUBAHUS YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHIMI B pe3yJbTare
H3yUYeHHs JUCHUIIMHBI IPU MPOBeIeHUN MPOMEKYTOUYHON aTTeCTAlNH
B hopMe 3a4eTa Mo pe3yJbTaTaM TeKYLIero KOHTPOJIsi
(0e3 TONOJHUTEJIHbHOT0 ATTECTAIIMOHHOTO MCTILITAHUSA)

CpenHsis OLleHKa ypOBHS
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH
10 Pe3yIbTaTaM TEKYIIETr0 KOHTPOJIS

IIxana orneHUBaHUS

Ouenka He wMenee 3,0 W HeT HH  OJHOH
HEYJOBJICTBOPUTEIHEHON OILIEHKHU o TEKYIIEMY
KOHTPOJIIO

«3a4YTCHO»

Onenka wmenee 3,0 wim Todyd4eHa XOTS OBl OfHA
HEY/IOBJICTBOPUTENIbHASI OLICHKA T10 TEKYIIEMY KOHTPOJIO

«HEC 3a4YTCHO»

Ecnu ouenka ypoBHs c(hOpMUPOBAHHOCTH

KOMHCTCHHI/Iﬁ 06yqalomeroc;1 HE COOTBETCTBYET

KpUTEpUSIM TMOJy4YeHHUs: 3adera Oe3 JIOMOJHUTEIBHOIO AaTTeCTAllMOHHOTO UCHBITaHUS, TO
MIPOMEKYTOUHAsI aTTeCTalusl MPOBOAUTCS B (opMe cOoOeCeqOBaHUS IO MEePEYHI0 TEOPETHUYCCKHUX
BOTIPOCOB U TUTIOBBIX MPAKTUYCCKUX 33/1a4 WU B (OPME KOMITBIOTEPHOTO TECTUPOBAHHUS.

[IpomexyTouHas arrectanus B ¢popMe 3a4eTa ¢ MPOBEICHUEM aTTECTAllMOHHOTO HCIBITAHUS
MIPOXOJUT HA MOCJIEIHEM 3aHATHH 10 JUCIHIUINHE.

[Ipyn mpoBeneHUM MPOMEXKYTOUYHOM aTTecTalud B (OpME KOMIBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3adaHs POPMHUPYETCs U3 POH/IA TECTOBBIX 3aJaHHH 110 TUCITUTUINHE CITYIaiHBIM
o0pa3om, Ho ¢ ycroBueM: 50 % 3aganuii JOTKHBI OBITH 33JaHUAMU OTKpBITOTO TUMa U 50 % 3a1anuit

— 3aKpbITOT'O THIIA.



