OEJIEPAJIBHOE ATEHTCTBO XEJIE3HO/IOPOXXHOI'O TPAHCITOPTA
denepanbHOE TOCYJApPCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEKICHHE BBICIIIETO
obOpazoBaHus

«MpKyTCKuil rocy1apCTBEHHbBIN YHUBEPCUTET yTEH COOOILIEHUS»
(®I'bOY BO HUpI'VIIC)

3a0aiikaabCKMii HHCTUTYT 7KeJ1e3HOA0POKHOr0 TPAHCIIOPTA -
¢mwiman PenepaabHOr0 rocy1apcTBEHHOIO OIOKETHOTO 00pa30BaTENbHOTO YUPEKACHU S
BhICITIETO 00pa3oBaHus «MIpKyTCKHil TOCYIapCTBEHHBIM YHUBEPCUTET MyTEH COOOIIEHUS
(3a61KT UpI'VIIC)

VYTBEPXJIEHA
MPUKa30M pEeKTopa
oT «02» mrons 2023 r. Ne 425-1

b1.0.51 IlpukiagHoe NporpaMMHpPOBaHUE B TPAHCIIOPTHOM OTPAC/IN

pabouasi mporpaMma JUCHUILIAHbI
CoemmansHocTh — 23.05.03 TToaBM)KHOW COCTAB JKEJIE3HBIX JOPOT
Cnenunanuzanus — [ py30BbI€ BArOHEI
KBanudukarus BeIMyCKHUKA — HHXEHEP MYTeH COOOIICHUS
dopma u cpok oO0yueHus — ouHas dopma, S sietT oOyueHus; 3a0uHas hopma, 6 JeT 00 yICHHSI
Kadenpa-pazpaboTunk nporpamMmmsl — [I0IBHYKHON COCTAB YKEJIE3HBIX JOPOT

DopMbI IPOMEKYTOUHOM aTTECTAIlMU B CEMECTpe/Ha Kypce
ouHast popma oOydeHus: 3a4et 4 cemecTp
3aouyHas popma oOyueHus: 3a4eT 3 Kypc

OO6m1ast Tpy10€MKOCTH B 3.€. — 3

Yacos no yue6HOMY miany(YII) — 108
B tom umcinie B popme mpakTuueckon
noaroroBku (I1IT) — 6/6 (ounas/3a0uHas)
Ounas gopma o0yueHust

Pacnpe)]e.ne}me JaC0B JMCIHMIIVIMHBI IO CEMECTPpaM

Cemectp 4 Hroro
Uwucno Henenb B ceMecTpe 17
Bug sanatuii Yacos no YII Yacos mo YII

AyllI/lTOPHaSI KOHTAKTHAs pa0oTa o BUJAM y4eOHBIX 51/6 51/6
3aHsATHI/ B T.4. B ¢popme ITIT*
— JIEKLIUU 17 17
— TIPAKTHYECKHE
— 1abopaTopHbIe 34/6 34/6
CamocrosiTejibHasi padoTa 57 57
JK3aMeH

HToro 108 108
3aounasi popma o0yueHust PacnpenesieHne 4acoB JUCHHMILIMHBI 10 Kypcam

Kypce 3 HTtoro
Bup zanaruit Yacos no YII Yacos no YII
AyIlI/lTOPHaﬂ KOHTaKTHasi paboTa o BUIAM Y4eOHbIX 12/6 12/6
3aHsATHI/ B T.4. B ¢popme ITIT*
— JIEKIUU 4 4
— NMPaKTUYECKHE
— J1ab0paTOpHBIC 8/6 8/6
CamocTosiTe1bHasi padoTa 92 92
IK3aMeH
3auer 4 4
Hroro 108 108

VII — yueOHbIi TU1aH.
* B dopme I1I1 — B hopme mpakTHUeCKON MOJATOTOBKH.
UUTA

| OneKTPOHHbIN JOKYMEHT BbirpyxeH ns EMC ®rbOY BO UplYTC u cooTBeTCTBYET OpUriHany

MopanucanT ®re0Y BO UplYMC Tpocumos HO.A.

Moanuck cooTBeTCTBYET (hainy AOKYMEHTa
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PabGouass mporpamMma AMCHMIUIMHBI pa3paboTaHa B COOTBeTCTBUM ¢ DenepaiabHbIM

rocyaapCTBCHHBIM 06pa30BaTeJIBHLIM CTaHAApTOM BBICHICTO O6p3.30BaHI/I}I — CHCHHUATIUTET II0

crenuraibHocTi  23.05.03 TloaBmkKHOM COCTaB JKENE3HBIX JOPOr, YTBEP)KICHHBIM IPUKA30M

MunuctepcTBa 06pazoBanus U Hayku Poccuiickoit deneparum ot 27.03.2018 1. Ne 215.

[Iporpammy coctaBuiI:

K.T.H., JOIICHT E.A. PoxxoBa

Pabouass mporpamMma paccMOoTpeHa U 0100peHa A MCIOJb30BaHMA B Y4eOHOM Ipoliecce Ha
3aceganuu Kadenps! «[1oaBMKHOM cOCTaB KEIE3HBIX JOPOT», MPOTOKON OT «15» mast 2023 r. Ne 10.

3aB. kadeapoi, K.T.H., TOICHT T.B. MBanoBa



1 [IEJIM M 3AJIAUM JUCLHUIIINHBI

1.1 I_Ie.]'ll/l npenogaBaHus TMCHUIIJIMHBI

MOJrOTOBKAa OOYYaIOIIUXCSl K CaMOCTOSTEIbHONH padoTe ¢ NPUKIAAHBIMH MPOrPaMMaMH, PEalu3yIOIUMH

! METOJ KOHEUHBIX JIEMEHTOB JJIsl PellIeHHs] MHKEHEPHBIX 3a]1a4
> aHamM3 TPEXMEPHOTO HANpPsLKEHHO-Ae()OPMUPOBAHHOTO COCTOSIHHS JJIEMEHTOB BarOHOB W aHAU3 HX
MIPOYHOCTHOM PabOTOCIIOCOOHOCTH, KaK Ha CTAMH WX MPOCKTHPOBAHUS, TaK U B MPOIECCE UX DKCILTyaTaI[|H
1.2 3agaum QTUCHUNIHHBI
1 (dbopMupoBaHrEe Y OOYYAOIIMXCSI YMCHUS TMPUMEHSTHh MporpamMMHusiidi kommuiekc MSC Nastran mis aHamu3za

HaHp?DKéHHO-I[C(bOpMI/IpOBaHHOFO COCTOSAHMSA TUIIOBBIX ﬂeTaHCﬁ BaroHoOB

(opMupoBaHue y OOYdYarOUIMXCsl YMEHHSI NMPUMEHATH NMporpaMMHblid komiuiekc MSC Nastran coBMecTHO ¢
2 mporpaMMHbBIM KomriekcoM Komnac 3D aist aHanmza HanpspkEHHO-1e(OPMUPOBAHHOTO COCTOSIHUSI THIIOBBIX
JIeTajieil BATOHOB CII0KHOH (DOPMBI

1.3 He.]'lb BOCIIUTAHHUA U 321a44 BOCNIUTATEIbHOM paﬁOT])I B paMKaX JTUCHUIIJIMHbI

[IpodeccrnoHanFHO-TPYIOBOE BOCOUTAHHE 00YyJaIOMINXCS

Henp mpodeccnoHambHO-TPYIOBOTO BOCHHUTAHUS — (POPMHUPOBAHNE Y OOYJAFONINXCS OCO3HAHHOW IMPO(eCCHOHATHHOMN
OpUEHTaluH, TNMOHUMaHUA OGHJ,GCTBGHHOFO CMbIC/Ia Tpyda W 3HAYMMOCTU €T0o IJIsd ce6;1 JIMYHO, OTBCTCTBCHHOIO,
CO3HATENILBHOTO M TBOPYECKOTO OTHOLICHHA K Oyaymiedl HesTenbHOCTH, NMpo(ecCHOHANbHOH ITHKH, CHOCOOHOCTH
MIPEABUIETh M3MEHEHUS, KOTOPhIE MOTYT BO3HHUKHYTH B NMpPO(ECCHOHAIBHOW AESTEIBHOCTH, U YMEHHUIO paboTaTh B
I/ISMeHéHHBIX, BHOBb CO3aHHBIX YCJIOBHUAX TpyAa.

Lenp nocturaercs Mo Mepe pelieH s B €JMHCTBE CIACAYIOIINX 3a/1au:

— (opMHpOBaHHE CO3HATEIHHOTO OTHOIIECHUS K BEIOpaHHOW IIpodeccu;

— BOCIIUT@HHE YECTH, TOPJOCTHU, JIIOOBH K NMPO(ECCHH, CO3HATEIHLHOTO OTHOLICHUS K IMPO(ECCHOHAILHOMY JAOJTY,
MTOHNMAaeMOMY KaK JIMYHast OTBETCTBEHHOCTD M OOSI3aHHOCTB;

— (opMHPOBaHUE IICUXOJIOTHH PO ECCHOHANA;

— dopmupoBaHue TPO(HeCCHOHATBFHON KYTbTYPHI, 3ITUKU IPOPECCHOHATHHOTO OOIICHNUS;

— (opmupoBaHue CONMATBHON KOMIICTEHTHOCTH H IPYTHE 3a/1a4d, CBSA3aHHBIC C UMHDKEM MPO(ECCHH M aBTOPUTETOM
TPaHCIIOPTHOMU

Hay4no-06pa3oBareibHOE BOCITHTAHHE 00YIaOIIUXCS

Ilens Hay4HO-00pa30BaTENbHOIO BOCIMTAHUS — CO3JaHME YCIOBHH I pealu3aliy HaydHO-00pa3oBaTEIbHOTO
noTeHnrana o0yJaromuxcsi B fopMe HaCTaBHUYECTBA, THIOTOPCTBA, HAYYHOTO TBOPUYECTBA.

Lens nocTuraercst 1o Mepe PELIECHUs B EAMHCTBE CIEAYIOIIUX 3a1ay:

— (opMHpOBaHHE CHUCTEMHOIO M KPUTHYECKOTO MBIIUICHUS, MOTHBAalMM K OOy4eHHIO, pa3BUTHE HHTEpeca K
TBOPUYECKOU HAy4YHOU IeATEIbHOCTH;

— CO3J]aHUE B CTYIEHYECKOH cpene atMoc(epsl B3aMMHOM TpeOOBATEINbHOCTH K OBNIAACHHUIO 3HAHMAMH, YMEHHAMH H
HaBBIKAMH;

— TOMYIAPHU3AIHsI HAyIHBIX 3HAHUHA Cper 00yJaromuXcs;

— COJIeHiCTBHE MOBBIIIEHUIO IPUBJIEKATEILHOCTH HAyKU, OIeP>KKa HAyYHO-TEXHUYECKOTO TBOPUECTBA;

— CO3JaHWE YCIOBUH IS TMONyYeHHS OOYJarOIIMMUCS IOCTOBEPHOH HH(OpMAIMK O TMEPEHOBBIX TOCTIDKCHUSIX HU
OTKPBITHAX MHPOBOM W OTEUECTBEHHOW HAyKW, IIOBBIIICHHUS 3aMHTCPECOBAHHOCTH B HAYYHBIX MO3HAaHHAX 00
YCTpOWCTBE MHpa U OOIIECTBa;

— COBCPIICHCTBOBAHNE OPTaHU3AUH U TUNIAHUPOBAHUS CAMOCTOSTEIIFHOM paOOoThI 00yJaroIuXcsl Kak 00pa3oBaTeIbHOM
TEXHOJIOTuU (HOPMUPOBAHUS OYIyIIEro CrenyalucTa NyTeM WHAWBUAYaIbHOW IT03HABATEIBHOW M HCCIIEIOBATEBCKOM
JESITENIBHOCTH

2 MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII

Brox/gacte OITOIT \ Brok 1.luctmmmmast (Monynun) / OOsi3aTenbHas 4acTh

2.1 TpeGoBaHusl K MpeIBApPUTEIbHOI MOATOTOBKE 00Y4aI0IIErocsi

1 ‘ B1.0.46 HetsiroBslii mOABHKHOI COCTaB

2.2 JIlucuMnJIMHbI ¥ MPAKTHKH, 1J15 KOTOPbIX H3yYeHHe TaHHOM THCIUIIMHBI
He00X0JUMO KaK NpealiecTBYIoNIee

b51.0.32 Jleranu MaliiH U OCHOBBI KOHCTPYHPOBAHHUS

b1.0.33 Daexrpuueckue MalIMHbL U 3JIEKTPONIPUBOJ

b1.0.47 lunamMuka BaroHa

b1.0.48 KoHcTpyHpoBaHHE HECTAHJAPTHOTO TEXHOJIOTUYECKOTO OOOpYIOBAaHUS BarOHOPEMOHTHBIX
pEeANPUATHI

Bb1.0.52 KoHcTpynpoBaHUe U pacyeT BarOHOB

B52.0.05(I1n) IIponsBoacTBEeHHAS - TPEAIUILIOMHAS TPAKTHKA

B3.01(/1) BeimonHeHwe BHITYCKHOH KBATH()UKAITIOHHON pabOTHI

XA B RN

b3.02([1) 3amuTa BRITYCKHOM KBAIM(UKAIIMOHHOHN pabOThI




3 IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 11O JTNCHUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUAMMU K PE3YJIBTATAM OCBOEHUA
OBPA3OBATEJIbHOM ITPOT' PAMMBI

Koa n Koa 1 HauMeHoBaHHue
HAHMEHOBaHHUeE HHIMKATOPA IInannpyemMsle pe3yJbTaThl 00y4eHUSsI
KOMIIETCHIIUHN JOCTHXKCHUH KOMIICTCHIUHN
TIK-3. [IK-3.3. Bnageer HaBbikaMu | 3HaTh: KOHCTPYKLHMH TPY30BBIX M MAaCCaXKUPCKUX BaroHOB,
Crnocoben pacyuera 00BEKTOB OCHOBBI HUX TIPOCKTUPOBAHUA U TICPCICKTHUBLBI PA3BUTUS,
y49acTBOBAThH B IIOABMXKHOT'O COCTaBa U METOAMKHN ONTUMHU3ALMNHN ITPOCKTUPYEMBIX I[eTaHeﬁ BaroHoB B
IIOATOTOBKEC (I/IJ'II/I) TCXHOJIOTHYCCKHX nmponecce Hx HUCCICAOBaHUA C IMOMOIIBIO KOMIBIOTCPHBIX
MIPOEKTOB OOBEKTOB TIPOLIECCOB TEXHOJIOTUH; OCHOBHBIE MpPOOJEMBI  COBEPIICHCTBOBAHUS
IIOJABHUXKHOT'O KOHCprK].[I/Iﬁ BAaroHoB, WX Y3JIOB U ,Z[CTaJIeﬁ; BHCIIHUEC CHUJIBI U
cOCTaBa u (hakTOpHI, ASHCTBYIOIIKE HAa BAaroH B IPOIECcCe SKCIUTyaTalllH,
TECXHOJIOTHMYCCKUX METOJBI UX pacue€Ta U HOPMUPOBAHUA
IIPOLIECCOB YMmerhb: OIIPEACTIATh MOKA3aTEIN KadyeCTBa Ky30BOB, XOJIOBBIX
yacTell M JAPYrUX Y3JIOB BaroHOB IpPU JEHCTBUM OCHOBHBIX
SKCIUTYaTallMOHHBIX  HArpy30K, YYUTBIBATE OCOOEHHOCTH
MEepeBO3UMOIo rpysa npu IMPOCKTUPOBAHNU BaroHoB
CIICHUAJIBHOTO  HA3HAYCHMH, OCYHICCTBIIATH I/IH)KeHepHBII\/'I
aHaJIu3 U HCCICA0BAHHUEC KOHCTPYKIIMKW BaroHa C LCJIbIHO €T0
ONTUMU3AINHU IO KPUTEPUIO 0e30IaCHOCTH OKCILTyaTaluu
Baamern: Merogamu  OmpeneneHus  AKCILTyaTalMOHHBIX
HAarpy3ok, ,I[eﬁCTByIOH.IPIX Ha y3JIbl 1 ACTAJIM Barona Ha OCHOBC
HOpMaTHBHOfI JOKYMCHTAIIUH, METOJaMH HUCCIICOBaHUA
B3aUMOJICHCTBUS JETaJel BaroHOB B IpOIECCE IBUKECHUS
COCTaBa B pa3IMYHbIX PCEKUMaAX OIKCIUTyaTalluu; METOAaMH
OKCIICPTU3bI NPOYHOCTHBIX U JUHAMHUYCCKHUX XapPaKTCPUCTHUK
HECylmMX DJJICMCHTOB UM Yy3JIOB BaroHOB TIIpU HeﬁCTBHH
9KCIUTyaTallMOHHbBIX HArPY30K
QOunas ¢opma 3aouynas ¢popma *Konx
HaumeHoBaHHe pa3ienoB, TeM HHINKATOpa
Kon M BH]I0B ;)aﬁ(I)[TLI ’ [Cemecr aee Kype/ et nogmmeﬂll:ﬂ
P ek HOp | Jlag | CP ceccust Jex | IIp | Jla6 | CP
KOMITETeH MU
Pazgen 1. lIpukiagnoe
1.0 NMporpaMMHpoOBaHNe B 4 8 18/6 28 3/3umHssn 2 4/4 40 1IK-3.3
TPaHCHOPTHOI 0Tpac/u
1.1 Tema: Buapl npuxiagHoro
[IPOrPaMMHOr0 06ECIICYCHNUS. 4 4 Y 2 K-3.3
Krnaccugukanus nakeros
MPUKIAHBIX IPOrpaMm
1.2 Jlaboparopnas padora 1. OcHOBBI
paGotsi ¢ MATHCAD 4 472 3/3umMHss 2/2 IK-3.3
JlaGopartopnas pabora 2. 4 3/3uMHSIS 202 IK-3.3
Tloctpoenue rpadukos.
1.3 Tema: Buap! npuxiagnoro
MPOrpaMMHOr0 00ecreyeHus. 4 14 3 auniss 20 MK-3.3
Knaccugukanus naketos
[PHKJIAIHBIX IPOrpaMm
1.4 Tema: O630p OCHOBHBIX HPOTPaMM.
Ipuxnannsie nporpammel Kommnac 4 4 3/3umHss IK-3.3
3D, MSC Nastran, Mathcad
1.5 Jlaboparopnas pabota 3. Bekropbt 4 an 3 summsis K-3.3
U MaTPHIBI
1.6 Ha6opaT013Ha;[ pabora 4. Pemenue 4 4 Y IK-3.3
ypaBHEHHMi
1.7 JlaboparopHas paboTa 5. 4 5 Y A— IK-3.3
CHUMBO/IbHBIC BBIYUCIICHHS
1.8 Tema: O030p OCHOBHBIX IIPOIPaMM.
Tpuknaaseie nporpammsl Kommac 4 14 3/3uMHss 20 TK-3.3
3D, MSC Nastran
2 Paznen 2. Teépnoreabnoe 3D-
Mo/Ie, THPOBaHHe 3JIeMEHTOB
BAroOHa ¢ MOMOLIBIO 4 9 16 29 | 3/3umuss 2 4/2 40 IK-3.3
COOTBETCTBYIOIIMX MPHKJIATHBIX
NPOrpaMM MH:KeHEPHOii rpaguku




2.1 Tema: AHanu3 TpEXMEPHOTO
HaNpsKEHHO-1e( OPMUPOBAHHOTO 4 5 3/3umHss 2 IK-3.3
COCTOSTHHSI 27IEMEHTOB BarOHOB

2.2 | JlabopaTtopHas paborta 6.
T'eomerpudeckue nocTpoeHus,
HEe0OX0MMbIE IIPU BHIIOJIHEHUU
uepTexeit

4 4 3/3uMHsS 2/2 TIK-3.3

2.3 Jlaboparophas pabora 7. CoznaHue 4 2 Y 5 IK-3.3
IUIOCKOTO YepTeKa JCTAIIH

w
w

2.4 | JlabopaTtopHas padota 8. OCHOBBI TIK-
MPOCTPAHCTBEHHOTO YePUCHHUSL.
3HaKOMCTBO C TPEXMEPHBIMU
gepTexaMu

4 2 3/3uMHss

2.5 Tema: AHanu3 TPEXMEPHOTO
HanpspKEHHO-1e) OpMHPOBAaHHOTO 4 14 3/3umMHss 20 IK-3.3
COCTOSIHUSI JIEMEHTOB BarOHOB

2.6 Tema: Pa3zpaboTka mpuKIaaHbIX
MPOTPAMMHBIX CPEJICTB,
HEOOXOMUMBIX ISt 00eCIIeU eHIsE
PpaboToCIOCOOHOCTH BarOHOB Kak
HA CTaJ(MU UX [IPOEKTUPOBAHHS, TAK
W Ha CTaJIMH UX IKCIUTYaTallul

4 4 3/3uMHsS TIK-3.3

2.7 JlaGopaTopnas pabora 9. Meroast
MOCTPOEHUS TPEXMEPHBIX 4 4 3/3umHss IK-3.3
00BEKTOB

2.8 JlaGopaTopHas pabora 10.
Co3nanue 00bEMHOr0 UuepTexa 4 4 3/3uMHss TIK-3.3
JICTAITN

2.9 | Tema: PazpaboTka mpHKIaJHBIX
MIPOTrPaMMHBIX CPEICTB,
HEOOXOIUMBIX )i 00€CIeUeH s
paboTOCIIOCOOHOCTH BarOHOB Kak
Ha CTa/IMU UX MPOEKTHPOBAHMS, TaK
1 Ha CTa/IMH UX IKCIUIYaTaluK

4 15 3/3uMHsIS 20 TIK-3.3

W

BrInonHeHne KOHTPOIBHON padoTh 3/3umuss 12 IK-3.3

4 Dopma IpoMEeKYTOUHOI
aTTECTAIH - 3a4eT

4 - 4 IK-3.3

* Kon mHauKatopa JTOCTHKEHHUS KOMIIETEHLUMH MPOCTABISAETCS WM JJIsl BCEro pas3zena, WM s
Ka)KJIOW TEMBI, WJIU JIJIT KaXKJI0T0 BUIa PaOOTHI.

5 ®OHJI OHEHOYHbBIX CPEACTB AJIsA TPOBEAEHUA
TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U TPOMEXYTOYHOM
ATTECTAIIMN OBYYAIROIIIUXCSA ITO AMCIUIIJIMHE

@DOH]I| OLIEHOYHBIX CPEJACTB A MPOBEACHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHON aTTecTaluu
0 TUCHUIIIMHE 0(OpMIIEH B BUe NpuiaoxeHust Ne 1 x paboueil mporpaMme JUCHUIIIIMHBL U Pa3MEIIEH B 3JIEKTPOHHON
nHpOpPMAIMOHHO-00pa3oBarenbHol cpene MucTuTyTa, JocTymHON 00y4aromeMycs yepes ero JIMYHbII KaOuHeT

6 YYUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECNIEYEHHME
JUCHUTIINHBI

6.1 YueOHas quTeparypa

6.1.1 OcHoBHas JIUTEpaTypa

Kon-Bo 2k3.
Bubnuorpaduueckoe onucanne B Oubnmnoreke/
OHJIAWH

Kapaces, B. B. OcHoBsl Beranciiennit B MathCAD : yuebnoe moco6ue / B. B. KapaceB. —
6.1.1.1 Pssans : PTPTY, 2017. — 68 c. [OQnekTpoHHBIi1 pecypc]: OHJIAWH
https://e.lanbook.com/book/168052 (mata obparenus: 18.05.2023)

Curai, U. X. BBeneHne B NpUKIIaAHOE AUCKPETHOE IPOTPaAMMHUPOBAaHHE: MOJIEIH U
BBIYMCIIMTENILHBIE AITOPUTMBI : yueOHoe nocodue / M. X. Curan, A. I1. ViBanoBa. — 2-¢

6.1.12 u3n., ucnp. u gon. — Mocksa : DUSMATIIUT, 2007. — 304 c. [OnekTpoHHBIH pecypc]: OHIaMH
https://e.lanbook.com/book/2312 (nara oOpamenus: 18.05.2023)
6.1.2 JlonoJiHMTEIbHAS JUTEPATYPA
Kon-Bo 3k3.
bubnuorpadudeckoe onucanue B Oubnuotexe/
OHJIAIH
Bockob6oitnukos, 0. E. Perpeccuonnsiii anamms nanubix B nakere MATHCAD : yueGHoe

6.1.2. mocobue / 0. E. Bockobotinukos. — Cankrt-IletepOypr : Jlans, 2022. — 224 c. N

1 [OnexrponnsIii pecype]: https://e.lanbook.com/book/210557 (nata oOpareHws: OHTIANH

18.05.2023)




6.1.2.

T'anun, H. b. ABTomarusupoBanHoe npoektupoBanue B cucteme KOMITAC-3D V12 :
camoyunrtenb / H. b. 'aann. — 8-e m3n.,mepepad. u gon. — Mocksa : JIMK Ilpecc, 2010.
— 360 c. [DmexTponHsBIi pecypc]: https://e.Janbook.com/book/1328 (maTa oOpamieHHs:

18.05.2023)

OHJIAlH

6.1.2.

Huxudopos, C. H. [IpuknaaHoe nporpaMmmupoBanue : yueobHoe nmocodue s crio / C. H.
Huxudopos. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 124 c.
[Dnexrponnsii pecype]:  https://e.lanbook.com/book/173804 (nmara oOpamieHus:
18.05.2023)

OHJIalH

6.1.2.

Xoponbckuii, A. IIpaktnueckoe npumenenne KOMITAC B uHxkeHEpHOH NEATETBHOCTH :
Kypc : yaebHoe nmocobwue : [16+] / A. Xoponbckuid. — 2-¢ u31., ucrpas. — MOCKBa :
Hanuonanensiit Otkpeiteiii YauBepcuteT « AHTYUT, 2016. — 325 c. [DnekTpoHHbII OHJIAIH
pecypc]:  https://biblioclub.ru/index.php ?page=book&id=429257 (aara obparieHus:
18.05.2023)

6.1.3 YyeOHO-MeTOAMYeCKHE Pa3Pa0OTKH (B T. Y. VISl CAMOCTOSATEIbHOI padoThl 00y4aronmxcsi)

Kon-Bo 2K3.
Bubmmorpadudeckoe omnrcanue B OnbmmoTeke/
oHnaitn/910C

6.1.3.1

Poxkosa E.A. [IpuknasHoe mporpaMMHpOBaHue B TPaHCIIOPTHOW oTpaciu: Y4eOHO-
METOJMYECKOe MMocOoOHe MO BBIOJHEHUIO Ja00PATOPHBIX M CAaMOCTOSATEIBHBIX
padoT Uil CTYJICHTOB OYHOW W 3a04HOW (Gopm oO0ydeHus crermansHocTH 23.05.03
«IToaBMKHOW COCTaB >KEJIE3HBIX AOPOIr» crienuanu3anuu «I'py30Bble BaroHb»—YuTa: OHJIaliH
3a0MXKT, 2020. —100c.[ DnekrponHsIii pecypc]: https://zabizht.ru/cgi-
bin/viewer.pl?book id=27940.pdf
(mata oOpamenus: 18.05.2023)

6.1.3.2

PoxxxoBa E.A. TIpuxnagHoe mporpaMMUpoOBaHHE B TPAaHCIOPTHOM OTPACIH.
Meroauyeckoe 1MocoOue MO BBINOJHEHHIO KOHTPOJIBHBIX pa0OT Ul CTYJCHTOB
3a0uHOW opm oOyueHus crenuanbHOCTH 23.05.03 -«IloaBMKHON COCTaB >KEIIE3HBIX
Jnopor» cnienmanuzannn «[py3oBeie Barons»—Ywura: 3a6MKT, 2020. —55c.

[DnexTponHsIit pecypc]: http://lib.zab.megalink.ru/viewer.pl?book id=27942.pdf

OHJIalH

(nata obpamenus: 18.05.2023)

6.2 Pecypchl nHGOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTn «HTepHeT»

6.2.1

ACY bubimnorexa 3a0MKT http://zabizht.ru

6.2.2

OBbC "U3parennsctBo "Jlane" https://e.Janbook.com/

6.2.3

OBC "YuuBepcuretckas oubnmuoteka Online" http://biblioclub.ru/

6.3 IIporpammMHoe o0ecnieyenne 1 MHPOPMAIMOHHBIE CIIPABOYHBIC CHCTEMBbI

6.3.1 ba3oBoe nporpaMMHoe odecniedeHue

6.3.1.1

Microsoft Windows 7 Professional, munensus Ne 49156201, rocynapcrBenssiii kontpakT ot 03.10.2011 .
Ne 139/53-0AD-11

6.3.1.2

Microsoft Office 2007 Standard, mumensus Ne 45777622, rocynapctBeHHBIH KOHTpakT oT 10.08.2009 r.
Ne 64/17-OA-09; Microsoft Office 2007 Standard, muuensust Ne 44718393, rocynapcTBeHHBIH KOHTPAKT OT
18.10.2008 r. Ne 92/32A-08

6.3.1.3

SAnnexc. bpayzep. Ilpukinagaoe mporpammaoe obecriedeHne obmiero HasHaueHHUs, OQrCHBIE MPHUIOKEHHUS,
JIMIIEH3HsI — CBOOOJIHO PACTIPOCTpaHsieMoe porpaMMHoe obecrieuerue 1o sunensun BSD License

6.3.1.4

ACY «bubnmmorteka», CBHICTENBCTBO O TOCYIapCTBEHHOH permcrpanmuy mporpammsel st OBM
Ne 2009611107, 3apeructpupoBano B Peectpe nmporpamm s 9BM 19.02.2009

6.3.1.5

BJ] ACY «bubnnoTeka», CBUACTEILCTBO O FOCYIaPCTBEHHOM perucTpaiuu nporpammsl s 9BM
Ne 2009620102, 3apeructpupoBano B Peectpe nporpamm mist 9BM 27.02.2009

6.3.2 CrieniuajIM3upoBaHHOE IPOrPAMMHOE 00ecreyeHue

6.3.2.1

ACKOH Kowmmnac 3D, munersust Ne Eni-19-00064, (cpok getictust - 6eccpouno), 603B ot 11.09.2019

6.3.2.2

NI MathCAD, (cpok neficTBus - 6ecCpodHO), TOCYAapcTBeHHBIH KOHTpakT 139/53-OAD-11 ot 03.10.2011

6.3.2.3

MatWorks MathLab R2011b rocynapcrBernnsiii KoHTpakT 139/53-OAD-11 ot 03.10.2011

6.3.3 UndopmannoHHble CIPABOYHbIE CHCTEMBI

6.3.3.1 | HubopMmarrioHHO-cripaBoYHas cuctemMa «lapanT

6.4 IlpaBoBbIe H HOPMATHBHBIE IOKYMEHTBI

6.4.1 | He npenycMoTpens!

7 OMUCAHUE MATEPHAJTBHO-TEXHUYECKOM BA3BI,
HEOBXOJUMOIi /151 OCYIIECTBJIEHUSI YYEBHOI'O MPOLIECCA
MO JUCHUILIMHE

Yuebnbrit u maboparopusiii kopryckl 3a0MKT Upl'YIIC waxomsres mo ampecy: 672040, 3abaiikanbckuit
Kpa#i, ropon Yurta, ynuiia MaructpanpHas, goMm 11

Yuebuas ayauropus 1.15 nus mpoBemeHHs JIEKIMOHHBIX M TIPAKTHUECKUX 3aHATUH, TPYNNOBBIX H




WH/INBUIYaTBHBIX KOHCYNbTAIMH, KypCOBOTO IMPOCKTHPOBAHUS (BBIMOJHEHHSI KYpCOBBIX padoT), TEKYIIETOo
KOHTPOJII W IPOMEXKYTOYHOH AaTTeCTal,  YKOMIUICKTOBaHHAs CIIEHAIN3UPOBAHHONH MeOenpo H
TEXHUYECKUMH CPEACTBAMHU 00yueHHs (MYJIbTHMEANANPOEKTOP, IKpaH, HOYTOYK (IIEpeHOCHOM)), CITyKaIllluMH
JUISL TIpEACTaBIIeHNST yueOHOH mHpopManuu OombmIoN ayquTopud. s MpOBEACHUS 3aHATHH JICKIIMOHHOTO
THUIIa UMEIOTCSl yueOHO-HarIIsIHbIE Toco0ust (Ipe3eHTannu), o0ecreunBarone TeMaTHUECKHEe NILTIOCTPALMN
COJICPKaHMs AUCIUTLIIHBI

VYuebnas ayguropus 1.16 Mg mpoBeneHHs JEKIMOHHBIX W MPAKTHYECKUX 3aHATHH, J1a0OpaTOpHBIX padoT,
TPYNIOBBIX ¥ HWHIMBHIYAJIbHBIX KOHCYJIBTALMH, KypCOBOTO NPOEKTUPOBAHUS (BBIIOJHEHUS KypCOBBIX
paboT), TEKYyIIero KOHTPOJSA M IPOMEXYTOYHOH aTTecTalMH, YKOMIUIEKTOBaHHAs CIEeLUaIn3UpPOBaHHOM
MeOeIpl0 M TEXHHYECKHMH CpEACTBaMH OO0y4eHHs (MYJIbTUMEIUANpPOCKTOp (IEPEHOCHOW), 9SKpaH

3 (TIepeHOCHO}#1), KOMIBIOTEPHI ¢ MOIKIIOUCHHEM K ceTH MHTepHeT), ciyKamyuMu IS IpeACTaBIeHus yueOHOM
nHbopMaru OoJNbIION aymuTopuu. [y TpoBeAeHHUS 3aHATHHA JEKIMOHHOTO THIA HMEIOTCS y4eOHO-
HATJSIHBIC TIOCOOMS (IPE3eHTAIMH, [IaKaThl), 00SCICUNBAIOIINE TEMATHUECKHE WLTIOCTPAIIMU COJICPIKAHUS
JVCIUTUIAHBL
[Tomemennss i caMOCTOSITEIbHON PabOTHl 00yYArOMINUXCSA OCHANICHBI CHEIHATM3UPOBAHHONH MeOeNbio H
KOMITBIOTEPHOH TEXHUKOH, MOJIKIIOUYEHHOW K MH(OPMAIMOHHO-TEJICKOMMYHUKAIMOHHON ceTn MHTepHeT ¢

4 BBIXOJIOM B JJICKTPOHHYIO HH(DOPMaIOHHO-00pa3zoBaTensHyto cpeny 3a0MKT HpI'YIIC.

[MomemeHns A1 CAMOCTOSITENBHOM pabOThl 00YJAIOIIHXCS:

- YATaJbHBIN 3aI1;

- 1.10, 2.17

[omeniernne 3.25 pangd XpaHeHHS W TMPOQPUIAKTUYIECKOTO OOCITYy)KHUBaHHS y4eOHOTO 000pYIOBAHMSL

5 OCHAILEHHOCTh: KOMITBIOTEPHI, PYYHOW CJecCapHbli WHCTPYMEHT, JJIEKTPOTEXHHYECKUI WHCTPYMEHT,

MIPUHAJIS)KHOCTHU JJIsl TAalKu, Me0elb, yaeOHO-HaTIISAHBIC TOCOOuS
8§ METOAUYECKUE YKA3ZAHUSA 1JIS1 OBYUYAIOIIUXCSA IO OCBOEHHUIO
JUCHUILINHBI
Bun yacbuoi Opranuzanys y4eOHOH AeATSILHOCTH 00yJaroIerocs
JIeSITEITbHOCTH

Ha gexmmsix oOywarommecss IIOJNy4al0oT caMble HEOOXOOMMBIC IaHHBIE, BO MHOTOM
JIOTIOJIHSAIOIINE W KOPPEKTUPYIOLIME Y4YeOHUKH. YMEHHE COCpPEIOTOYEHHO CIYIIaTh JIEKIHH,
AKTUBHO, TBOPYCCKH BOCIIPUHUMATDH U3JIara€MbI€ CBCACHUSA ABJIACTCA HCIPEMECHHBIM YCIIOBUEM UX
rIIyOOKOTO M IMTPOYHOTO YCBOCHUS, & TAK)KE Pa3BUTHSI YMCTBEHHBIX CIIOCOOHOCTEH.

CiymaHue W 3alMCh JICKIMA — CJIOXHBIE BUAbl paboThl. BHuUMarenpHOe clyliaHue u
KOHCIICKTHPOBAaHUE JICKIWHA  IpeArnojaracT WHTCHCHUBHYIO  YMCTBEHHYIO JICATCIFHOCTH
oOyuatomerocs. CiyIasi JIEKIIHH, HaJ0 OTBJIEYLCS MPU 3TOM OT IMOCTOPOHHUX MBICJIEH U ayMaTh
TOJIBKO O TOM, YTO H3JIaraeT IpenojaBarenb. KpaTkue 3ammcy JeKIui, KOHCIEKTHPOBAaHUE UX
TIOMOTaeT YCBOMTHh MaTepHall. BHUMaHue denoBeka HeycToHunBO. TpeOyroTcs BoJIeBBIE YCHIIHS,
4TO00BI OHO OBLIO COCPEAOTOUYCHHBIM. KoHcriekT sSBiIsieTcsl MOJIE3HBIM TOorjaa, Koraa 3altucaHoO
caMoe CYIIECTBEHHOE, OCHOBHOE. JTO JOJDKHO OBITH clellaHo camuM oOydaromuMmcs. He Hamo
CTPEMHUTBHCS 3alUCcaTh JTOCIOBHO BCIO JIEKIUIO. Takoe "KOHCHEKTHpOBaHUE" MPUHOCUT OOJIbIIE
Bpena, 4eM IMoJk3bl. HekoToprlie oOydaromuecs MpocAT HHOTa JEKTOpa "duTaTh MOMeIIeHHee" .
Ho JICKIIUA HE MOKET NPEBPATUTHCA B JICKIHWIO-AUKTOBKY. 9TO 0YeHb Bp€aHas TCHACHI M, I/I6O B
3TOM cilydae OOydaloIMiCsd MEXaHWYECKH 3allMCBIBAeT OOJBIIOE KOJIMYECTBO YCIBIIIAHHBIX
CBEJICHUH, HE Pa3MBIIIISS HaJl HUMH.

3amuch JIEKIMH PEKOMEH/IYeTCs BECTH IO BO3MOXKHOCTH COOCTBEHHBIMU (OPMYIUPOBKAMHU.
JKenatenpHO 3ammMCh OCYIIECTBIATH HA OJHOW CTpaHUIE, a CICHYIOIIYIO OCTAaBJIATH LIS
npOpadOTKH y4eOHOTo Marepuaia CaMOCTOSATEIFHO B JOMAIIHHX YCIOBUAX. KOHCHIEKT mydrie
MMO/Ipa3AeNsATh Ha IYHKTHI, maparpadbl, coOmromas KpacHYIO CTpoKy. [IpWHIMIHMaIbHBIE MeCTa,
ornpeneseHus, GOPMYIBI CIeIyeT COPOBOXKIATh 3aMEUaHUSIMH: «Ba)KHO», «OCO00 BaXKHO» U T.IL
Hemecoobpa3zHo pa3paboTaTh COOCTBEHHYIO «MapKOTpaduio» (3HAYKH, CHMBOIIBI), COKPAIICHHUS
cioB. PaboTas Hajg KOHCHEKTOM JIEKIMH, HYXHO MCHOJIB30BAaTh HE TOJIBKO y4eOHUK, HO H
PEKOMEHZOBAHHYIO IOIOJHHUTEIbHYIO JIUTepaTypy. VIMEHHO Takas cepbe3Has, KpOIOTJINBas
paboTa ¢ JEKIMOHHBIM MAaTEepHajIoM TIO3BOJIMT TIYyOOKO OBIaneTh 3HaHWAMH. DyHKIWA
o0y4arolerocst — He TOJIbKO MepepaboTaTh HHPOPMALIUIO, HO U AKTUBHO BKIIIOYUTHCS B OTKPHITHE
HEU3BECTHOTO JUTA ceOsT 3HAHMUS.

OOmye W yTBEepAMBINMECS B IPAKTUKE NpaBWiIa, M IPHEMbl KOHCIEKTUPOBAHUS JIEKLUH:
KoHncnextupoBanue JeKIUil BeAETCS B CHENHAIBHO OTBEICHHOM UL 3TOTO TETPamyl, KaKIbIH
JMCT, KOTOPOH JIOJDKEH HMETh IOJIS, Ha KOTOPBIX JENAIOTCS HMOMETKH M3 PEKOMEHJOBAaHHON
JATEPATYPhI, JOMNOJJHAKOIHUC MaTCpuall npocnymaHHoﬁ JICKIIMM, a TaKXKC TOJUYECPKHUBAIOIINC
0COOYIO BAYKHOCTH TEX FUTH WHBIX TEOPETHUCCKIX MONOXKeHHH. HeoO0XoIuMo 3amuceiBaTh TEMY U
TUIaH JIEKLU#, PEKOMEHIyEMYIO JIUTEPATypy K TeMeE.

3amucu pa3/enoB JISKIIUH JOJDKHBI UMETh 3ar0JIOBKH, ITOJ3ar0JIOBKH, KpacHBIE CTPOKH. Jlist

Jlexnus




BBIACJICHUA Pas3/I€jioB, BBIBOJIOB, onpegleneHm?I, OCHOBHBIX I/I]lCﬁ MOXXHO HCIIOJIb30BAaTh IIBCTHHIC
KapaHjamy u ¢uomactepbl. Ha3BaHHbBIE B JIEKIIMM CCHIIKHM Ha IEPBOMCTOYHHUKH HAJI0 IIOMETHTH Ha
HOJISIX, YTOOBI IPH CAMOCTOSTEIbHOM paboTe HAliTH U BIIKCATh UX.

B koHCHEKTe [OCIOBHO 3amHCHIBAIOTCS OMNPEACICHHUSA TOHITHH, KaTeropHid M 3aKOHOB.
OcrajibHOE JIOJDKHO OBITH 3amMcaHo cBOMMM cioBaMu. Kakaomy oOydaromemycsi He0O0X0JuMO
BbIpa0OTaTh M MCHOJIB30BaTh JOMYCTUMBIE COKPALIEHHUS HanOoJiee pacipOCTPaHEHHBIX TEPMUHOB
U MOHSTHH.

B KOHCIEKT cnemyeT 3aHOCHTh BCE, 4YTO MPENOAaBaTeNb MUIIET Ha JOCKE, a TaKxKe
PEKOMEHIyeMbIE€ CXEMBI, TaOIHIIbI, AUArPaMMBbI U T.JI.

Hamucanue KoOHCIeKTa JIGKLUWiA: KpaTKO, CXEMaTH4YHO, IOCIEI0BATENbHO (UKCHPOBATh
OCHOBHBIC IIOJIOKEHHSI, BBIBOJBI, (OpMymupoBkd. OOOOmIEHHUs; MoMedaTh BaKHBIE MBICIH,
BbIACJIAATH  KIIHOYEBBIC CJIOBA, TCPMUWHBI. HpOBepKa TEPMHUHOB, MOHATHUH C IIOMO IO
SHIUKIIONEINH, CIOBapeil, CIPaBOYHUKOB C BBIMMCHIBAHUEM TOJIKOBAHUH B TeTpaab. O003HAYNTH
BOIIPOCHI, TEPMHUHBI, MaTrepuall, KOTOPbIH BBI3BIBAET TPYJHOCTH, IIOMETHTH M TOIBITATHCS HANTH
OTBET B pEKOMEHAyeMOW Jureparype. Ecim camocTosTeNbHO HeE ypmaercsi pa3oOparbesi B
MaTepuaie, TO HEoOXoAMMO CQOpMYIMpOBaTh BONPOC M 3aJaTh IIPENOJABaTENI0 Ha
KOHCYJIbTalliH, Ha JJa00OpaTOPHOM 3aHSTUH

JlaGopaTopHbie
paboTsI

OCHOBHO# 1eNbI0 JTa0OPATOPHBIX PadOT SBISIETCS TEOPETHYECKOEe 00OCHOBAaHUWE, HArJISIHOE
W/WIIA DKCIIEPUMEHTAIIbHOE MOATBEP)KICHUE H/MIM MPOBEPKA CYIIECTBEHHBIX TEOPETUYCCKUX
MOJIO)KEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHaIN3 CYLIECTBYIOIIMX METOJAWK M METOIOB HX
peanu3aiuu ¥ T.J. OHM 3aHUMAIOT MPEUMYIIECTBEHHOE MECTO MPH HW3y4YCHHH JIUCIHUILIHH
00s13aTeNbHON YacTM M 4acTH, (OPMUPYEMOH YYacCTHHKAMH O0pa30BaTEIbHBIX OTHOIIEHHH
Brmoxa 1.

Hcxost U3 nenu, cojiepKanueM JIabopaTopHbIX paboT MOTYT OBITh:

- OKCIIEpUMEHTANIbHAs TIPOBEpKa GOPMYII, METOJIUK pacyueTa;

- MPOBEJCHUE HATYPHBIX M3MEPEHUI CBONCTB, paboYnX MapamMeTpoB, PEXKUMOB pabOThI Mpu
HOMOIIIHY 17a00PaTOPHOTO 0O0PYNOBAHMUS U/UITH CTEHI0B U MAaKETOB;

- 03HaKOMIICHUE, aHAJHN3 U TEOPETHUYECKUE BBIKIIAIKH [0 YCTPOUCTBY, IPHUHLIUITY NEHCTBUS U
crioco6am 00CITy)KMBaHUsI alllIapaToB, JIeTalleil MalluH, MEXaHU3MOB, ITPOIIECCOB, IPOTEKAIONINX B
HUX [P 3TOM H T.JI.;

- HarJsiaHAs rpaduyueckas HHTEPIpETays YepTeKel, cXeM, 00bEeMHBIX OBEPXHOCTEH U T.JI.,
BOCITPOM3BOANMBIX C TOMOIIBIO CIIEIHAIN3UPOBAHHOTO ITPOrPaMMHOTO 00eCIIeYeHUs;

- MMUTAIMOHHOE MOJICIUPOBAHKE TMPOIECCOB, MPOTEKAIOIUX B CIOXHBIX XUMUYECKHX,
(U3NUECKUX, MEXaHUYECKHX, DJIEKTPUUECKUX U IIP. OOBEKTaX;

Io xapakTepy BBIIOJIHSEMbIX JIAOOPATOPHBIX paOOT BO3MOIKHBI:

- O3HAKOMHUTEJBHBIE PabOTHI, UCIIOIb3YEMBIE IUISl 3aKPEIUICHHSI N3YyYEHHOTO TEOPETHYECKOTO
Marepuanbl;

- QHAJIUTHYECKHUE PabOTHI, MCIOJIb3yeMbIC JUISl MOJyYeHUS HOBOM MH(OpPMAIMM HA OCHOBE
(hopMaTM30BaHHBIX METOJIOB;

- TBOpYECKHE PabOThI, OPUCHTUPOBAHHBIC HA CAMOCTOSTEINIbHBIH BBIOOP MOJXOJOB PEIICHHUS
3ajad.

[Ipexxge, 4YeM MPHUCTYNUTh K JTa0OPaTOPHBIM 3aHATHAM, OOydJalOmKMMCS HEO0OXO0IUMO
MTOBTOPHUTH TEOPETHUYECKUIT MaTepual 1o Teme paboTsl. Kaxnas nabopaTopHas paboTa ocHaleHa
METO/IMYECKHMH YKa3aHUSIMHU, pa3paO0TaHHBIMU TIPETIOIaBATENIIMH, BEIYIIUMH AUCIHUIUIAHY.

[IpakTiueckass TMOATOTOBKA, BKJIIOYaeMas B JiabopaTopHble pabOThl, MPEAIoaraet
BBIMIOJIHEHHE OOYYAOIUMCST  OTHCIBHBIX DJIEMEHTOB padOT, CBS3aHHBIX ¢ Oymymiei
npoeCCHOHATIBHONW  JISSITENPHOCTRIO ¥ HAMpPaBJICHHBIX Ha (OPMHUpOBaHHUE YMEHUH U
MPAKTHYCCKUX HABHIKOB

CamMocTosTebHas
paboTa

OOyyeHne 1O JUCHUIUIMHE IIpeyCMaTpHBAaeT AaKTUBHYIO CaMOCTOSITENBHYIO pPaboTy
obOyuaromerocsi. B pasmeme 4 paboueli mporpamMMmbl, KOTOpHIH HasbiBaercs «CTpykTypa u
COJIep’)KaHHWEe JWCLUMIUIMHBI», BCE 4Yachl CAMOCTOSTENLHOM pabdOTHl paclHcaHbl 110 TeMaMm H
BonpocaMm. OOydJaromuiics Hu3ydaeT Yy4YeOHBIH MaTepuay M €CJIM, HECMOTpPS Ha HW3y4eHHBIH
MaTepHall, 3aJlaHus BHIMIOJHATH HE yIaeTcs, TO B 00s3aTENIbHOM MOPSIKE HEOOXOANMO ITOCETHTh
KOHCYJIbTAIUIO MTPEoaaBaTeiisd, BEAYIIETO MPAKTUICCKUC 3aHATUA I/I/I/IJ'II/I KOHCYJIbTAIIUIO JICKTOpA.

CamocrostenpHass paboTta oOydaromerocs SBISIETCS OCHOBHBIM CpPEICTBOM OBIIAJCHUS
y4eOHBIM ~MaTepuajoM BO BpeMs, CBOOOJHOE OT O00s3aTeNbHBIX Y4eOHBIX 3aHATHH.
CamocrositenpHasi pabora oOydaromierocs HaJl YCBOGHHEM Yy4eOHOTO MaTepuaga MOMKET
BBINOJIHATECS B OMOJIMOTEKE, ayAUTOPHSX ISl CAMOCTOSITENIbHOM PabOThl, a TaKXKe B JOMALTHUX
yCIOBUSIX. YueOHBIN MaTepual yueOHOW TUCIMITIIMHEL, TPETyCMOTPEHHBIA YUeOHBIM TIAHOM ISt
YCBOCHUS 00YUArONIMMCS B TIPOLIECCE CAMOCTOSITENFHON pabO0Thl, BRIHOCUTCS] Ha IPOMEXYTOYHYFO
aTTeCTAllMI0 Hapsily ¢ yd4eOHBIM MarepuajoM, KOTOPBIH paspabarhiBajcs NpU HPOBEACHHU
y4eOHBIX 3aHATHH.

CojiepkaHie caMOCTOSTEIbHOW paboThl 00yUaroIIerocs onpeiesiercss yaeOHol mporpaMMoin




JUCHUIUIMHBI, MCTOANYCCKUMHU MaTCpruajiaMu, 3aJlaHUAMU U YKa3aHUAMU IIPETIOo JaBaTEIIA.
CamocrosTenpHas paboTa 00y4arOIIUXCS OCYIIECTBISCTCS B AyNUTOPHOW M BHEAyAUTOPHOM
¢dopmax

Komrieke yueOHO-METOMYECKUX MAaTepHajIoB [0 BCEM BHJAM Y4eOHOH JAESTEIBHOCTH, IPEIyCMOTPEHHBIM
pabodeit mporpaMMoOl AWCIUILINHEI, pa3MEmIeH B IEKTPOHHON HH(OpMaIMOHHO-00pazoBaTenbHO# cpene 3a0lKT
UpIl'VIIC, noctynHo# oOy4aronieMycs uepes3 ero JIMYHbINA KaOUHET




Hpuiaoxenue Ne 1 k padoueit mporpamme

OOH/I OHEHOYHBLIX CPEJICTB

I IIPOBEACHUS TECKYIIEI0 KOHTPOJIA YCIIEBAEMOCTH
H HpOMeH(yTOqHOﬁ aTreCralnumn



1. O01mMe NoJI0KeHUA

@OHJT OLEHOYHBIX CpPEACTB SBISETCA COCTABHOM YacThl0O HOPMATUBHO-METOJIMYECKOTO
o0ecrieueHns CHCTEMbI OIICHKH Ka4eCTBa OCBOCHUS 00yJaromMMHUCS 00pa30BaTeIbHON MPOTPaMMBbI.

@OHIBI OIEHOYHBIX CPEICTB NpEIHA3HAYCHBI JJISi HCIOJB30BAHUS  OOYYAIOIIMMHUCS,
MpenoaBaTe sIMU, aagMUHUCTpanuend HMHCTUTyTa, a Tak e CTOPOHHUMH OO0pa3oBaTEIbHBIMHU
OpraHM3aIUsIMU ISl OLIEHWBAHUS KayecTBa OCBOCHHS 0O0pa3oBaTEIbHON MPOTPaMMBbl U YPOBHS
c(hOpMUPOBAHHOCTH KOMITETCHIIMI Y 00yJaIOIInXCsl.

B cooTtBercTBUM ¢ TpeOOBaHUSMH JACHCTBYIOIIETO 3aKOHOJATENLCTBA B cdepe oO0pa3oBaHUs,
OIICHOYHBKIE cpenicTBa npeacTaBisoTest B Buae @OC my1s1 mpoBeneHus] TPOMEKYTOUHOM aTTeCTalluu
o0ydaronmxcs 1Mo JUCUUIUINHe, npaktuke. C yuetom geiictytomiero B Mucturyre Ilomoxenus o
dbopMax, MEpUOTUIHOCTH W TIOPSAIKE TEKYIIEro KOHTPOJII YCHEBAEMOCTH W IPOMEKYTOUHOM
arTecTanuu oOydaronuxcs (BeIiciee oOpazoBaHHe — OakalaBpHaT, CHEIUATUTET, MATUCTPATypa), B
coctaB ®OC 11 TPOBEICHUS TPOMEKYTOUHOM ATTECTALIMH IO TUCIUIUIMHE, MPAKTUKE BKIFOUAKOTCS
OLICHOYHBIE CPEACTBA JIsl POBEICHUS TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH 00YyYarOIIUXCSl.

3agauamu @OC gaBisgroTCs:

— OIICHKA JIOCTIDKEHHI OOYYaroIIUXCsl B MPOIECCEe M3YUCHHS JUCIUTUTMHBI FITU TPOXOKICHUS
TIPAKTHKH;

— o0ecrieueHne COOTBETCTBHS PE3yJbTAaTOB OOydUeHHUsS 3amadaM Oymyried mpodecCHoHaTBHOM
JEATEIIbHOCTH 4epe3 COBEPIICHCTBOBAHUE TPAIUIIMOHHBIX U BHEAPECHHE WHHOBAIIMOHHBIX METOOB
o0y4yeHHs B 00pa30BaTeNIbHBINA TIPOIIECC;

— CaMOITIOJITOTOBKA M CAMOKOHTPOJIb 00 yUaIOIIUXCS B MPOIIecce 00ydeHHsI.

@DoH/T OIEHOYHBIX CPEACTB C(HOPMUPOBAH HA OCHOBE KIFOUEBHIX MPUHIIUIIOB OICHHBAHUS:
BaJIMTHOCTh, HAJIC)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jnst OleHKM YpOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIMA MCIOJIB3YETCS TPEXypOBHEBas
CHCTEMA:

— MUHUMAJBHBIM YPOBEHb OCBOCHHUS, 00SI3aTEIBHBIN TSI BCEX 00YJAIONTUXCS 1O 3aBEPIICHUIO
ocoenust OIIOIL; naet obuiee mpeacTaBIeHUE O BUIE JEATEIBHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX
(YHKIIMOHUPOBAHHUS OOBEKTOB MPO(PECCHOHAIBHON IEATEIBHOCTH, METOJOB W alTOPHUTMOB
pelIeHNs TPaKTUUECKUX 33/1aY;

— 0a30BBII  ypOBEHb  OCBOCHHS,  MPEBBIIICHUE  MHUHUMAJIBHBIX  XapaKTEPUCTUK
c(OPMUPOBAHHOCTH  KOMIIETEHIIMH; TMO3BOJIAET pellaTh THUIOBbIE 3a7add, MPUHUMATh
po(eCCHOHAIBHBIC W YIPABJICHYCCKUE PEHICHHSI M0 HM3BECTHBIM QIITOPUTMaM, IpaBUIaM U
METOJIMKaM;

— BBICOKHI YPOBEHb OCBOCHHMSI, MaKCHMAaJIbHO BO3MOXXHAsl BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIU; peAnoaaraeT rOTOBHOCTh peliaTh MPaKTUYECKHUE 33aa4M OBBILIEHHOM CI0XKHOCTH,
HETHUIIOBBIC 3a/1aud, MPUHUMATHh MPO(EeCCHOHATBHBICE M YMPABICHUYECKHE PEIICHHUS B YCIOBHUSIX
HEMOJHOW  ONpPENENICHHOCTH, TMPHU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTHUBHOM U
METOINYECKOM 00ECIIEUEHNN.



2. IlepeyeHb KOMIETEHIUI ¢ yKa3aHUEM 3TanoB UX GOPMUPOBAHMS.
Ioka3aTes OLeHMBAHUSA KOMIICTCHUMH, KPUTEPUH OLEHKU

Jucuunnuna «lIpuknagHoe mporpaMMHUpOBaHHE B TPAHCIOPTHOM OTPACIN» y4acTBYET B
(GbopMUPOBAHUN KOMIIETEHIINH:

[TK-3. CnocobeH y4acTBOBaTh B MOATOTOBKE MPOSKTOB 0OBEKTOB MOIBIKHOTO COCTaBa U
TEXHOJIOTMYECKUX MPOLECCOB.

IIporpaMmma KOHTPOJIBLHO-0LIEHOYHbIX MEPONIPUATHH o4yHas popma 00yyeHUs
Haumenosanue Kon
HaumenoBanue
KOHTPOJIEHO- OOBEKT KOHTPOJIS WHAWKaTOpa
Ne OLICHOYHOTO CPE/CTBA
OLIEHOYHOTO (pazmen/TemMa qUCITUTUINHBI) JIOCTHXKEHUS
(dopma npoBenenns*)
MEpOIPHATHS KOMIETSHIIHU
4 cemecTp
1 | Texymuwuit korTpons | Paszmen 1. I[lpuknanHoe IIK-3.3 3amuTa 1abopaTopHOM
IPOrpaMMHPOBAaHHE B TPAHCIIOPTHOM paboTHI (YCTHO),
oTpaciu TECTUPOBAHUE
(KOMITBIOTEpHBIC
TEXHOJIOTHH)
B pamxax ITIT#*: 3amura
nabopaTopHOil paboTHI
(ycTHO)
2 | Tekymwuii koHTposs | Pazmen 2. TeépmotensHoe 3D- TIK-3.3 3amura 1abopaToOpHOH
MOJICITIPOBAaHHE 3JIEMEHTOB BaroHa C paboThI (YyCTHO),
TTOMOIIIBIO COOTBETCTBYIOMIUX NPHUKIIATHBIX TECTUPOBAHUEC
porpaMM HHXEHEPHOU rpaduku (KOMITBIOTEpHBIC
TEXHOJIOTUH)
3 ITpomexxyrouHas Paznen 1. Ilpuknanxoe I1K-3.3 3ayer (cobecenoBaHue),
aTTecTalys POrpaMMHpPOBAaHHE B TPAHCIIOPTHO M 3a4eT — TECTUPOBaHUE
OTpaciu. (KOMIIBIOTEpHBIE
Paznen 2. TeépmotensHoe 3D- TEXHOJIOTHH)
MO/ICTIPOBAaHHE 3JIEMEHTOB BaroHa ¢
TTOMOIIIBIO COOTBETCTBYIOMIUX NPHUKIATHBIX
porpaMM HHXKEHEPHOHU rpaduku

*dopma MpoBeIeHUSI KOHTPOJIbHO-OLIEHOYHOT'O MEPONPUSITUS: YCTHO, MUCbMEHHO, KOMITbIOTEPHBIE
TEXHOJIOTUH.
IIporpamMma KOHTPO/ILHO-O0LIEHOYHBIX MEPONPUATHI 3a04Hasi popma 00yUeHUs

Haumenosanue Kon
HaumenoBanue
KOHTPOJIBHO- OOBEKT KOHTPOJIS WHJUKaTOpa
No OLICHOYHOI'O CPENICTBA
OILIEHOYHOTO (moHsTHE/TEM/pa3en U T.. AUCIUTLTIHHEI ) JIOCTHKEHUSA *
(popma nmposeneHUST*)
MEPOTPHUITHS KOMIICTCHIUH
Kypc 3, ceccusi 3umMHsAsA
1 Texymmii konTponb | Pasnen 1. Ilpuknagnoe I1K-3.3 TectupoBanue
MIPOrpaMMHPOBAHUE B TPAHCTIOPTHOM (KOMITBIOTEpHBIC
OTpAacIIy. TEXHOJIOTHUH),
Pazpen 2. TeépnorensHoe 3D- KOHTpOJIbHAs paboTa
MO/ICTHPOBAHKE AIEMEHTOB BaroHa C (TIICEMEHHO)
TTOMOIIBI0 COOTBETCTBYIOIINX B pamkax I1IT#%*: 3amura
TIPUKIIQAHBIX IIPOTPaMM HHKCHEPHOI nmabopaTopHOii paboTHI
rpaduku (ycTHO)
2 | Texymuit koutpons | Pasmen 1. [Ipuxiagnoe [IK-3.3. 3ayer (cobecenoBanue),
MIPOrpaMMHPOBAaHUE B TPAHCTIOPTHOM 3a4eT — TeCTHPOBAHUE
OTpAaCIIH. (KOMITBFOTEPHBIC
Paznen 2. TépnorensHoe 3D- TEXHOJIOTHH)
MO/ICTUPOBAHKE IIEMEHTOB BaroHa C
ITOMOIIIBIO COOTBETCTBYIOIIMX
MIPHUKIIATHBIX IPOTPaMM HHKCHEPHOH
rpaduKy.




*d)opMa HpOBe}IeHI/Iﬂ KOHTpOJ'II)HO—OLIeHO‘-IHOFO MepOHpI/IHTI/IﬂZ YCTHO, IIHUCBbMCHHO, KOMHBIOTepHI)Ie
TEXHOJIOTHH.
**T1I1 — mpakTHUecKast MOATOTOBKA.

Onucanue nokasarteseil 1 KpuTepreB OLCHUBAHUSA KOMIIETEHIUI
HA Pa3JIMYHbIX 3TANAX UX (POPMHPOBAHUS, ONIMCAHHE IIKAJI OLlCHUBAHUSA

KonTponp kauecTBa OCBOGHHS JUCHUIUIMHBI BKIIOYaeT B ce0s TEKyIIMil KOHTPOJIb
YCIIEBAEMOCTH U IPOMEXKYTOUHYIO aTTECTalUI0. TEeKyIMil KOHTPOJb YCIEBAEMOCTH H
MIPOMEXYTOYHAsl aTTecTalsl OO0y4aromMXCs MPOBOJATCS B LIEISIX YCTAHOBJIEHHS COOTBETCTBHS
JOCTIDKEHUM  00y4aromuxcst MOSTalmHbBIM — TpPeOOBaHUSAM  00pa3oBaTEeIbHONH IpOrpaMMbl K
pesynabraTam o0y4deHus 1 GOPMHUPOBAHUS KOMIIETEHIIUH.

Tekylmnii KOHTPOJIb YCHEBAEMOCTH — OCHOBHOM BHUJ CUCTEMATHUYECKOW NMPOBEPKHU 3HAHUM,
YMEHHM, HaBBIKOB OOy4aroUmMxcs. 3aZada TEKYIIEro KOHTPOJII — OINEpPaTUBHOE U PEryIsSIpHOE
ylpaBlieHHEe Y4eOHOH JeATENbHOCThIO OOYdYaloImMXCsl Ha OCHOBE OOpaTHOW CBSI3M H
KOPPEKTUPOBKHU. Pe3ynbTaThl OLIEHUBAHUS YUYUTHIBAIOTCS B BUAE CPEAHEN OLEHKH IPU MPOBEICHUH
[IPOMEKYTOYHON aTTECTALIUN.

Jns  oneHuBaHHWS pe3yabTaTOB OOYy4EeHHS HUCIONB3YyeTCsl 4eThlpexOaiipHas —IIKaja:
«OTIIMYHOY, «XOPOIIOY», «yIOBICTBOPUTEIHHO», «HEYAOBICTBOPUTEIILHO» U JIBYXOasIbHAs HIKaJa:
«3a4YTEHO», «HE 3aUTECHO.

IlepeyeHp OLEHOYHBIX CPEACTB, HCIOJIB3YEMBIX JUI1 OLICHMBAaHUA KOMIICTCHIIMM Ha
pa3IUUYHBIX JTamax WX (OPMUPOBaHHUSA, a TaK >K€ KpaTKas XapaKTepUCTHKAa ATHX CPENCTB
MIPUBE/ICHBI B TAOJIHUIIE

HaumenoBanue IIpencraBnenue
Ne OIICHOYHOTO Kpartkas xapakTepucTHKa OIIEHOYHOTO CPEICTBA OIICHOYHOTO
cpeAcTBa cpenctBa B POC

Cpe,HCTBO, IMO3BOJIAONIEC OLICHUTL YMCHHUE 06yqa}omeroc51
IIMCBMCHHO nu3jararb CyThb MMOCTaBIICHHOM 3aJa4u,
CaMOCTOATCIbHO NPUMCHATh CTAHAAPTHBIC MCTO/AbI PCIICHUA

OO6pazerr 3a1anus
JUTSL BBITIOJTHEHU ST

. o o j1abopaTropHOi
| 3armuTa 1a00paTOPHOI MIOCTABJIICHHOM 3aJa4d C WCIOJb30BAHUEM HUMEIOIIEHCA a60$1)1 Hp
paGoThI maboparopHOi 6as3bl, TNPOBOAUTH aHAIM3 IIOJYYEHHOTO p .
MIPUMEPHBIiA

pe3yabTara paboThl.
MoxxeT OBITh MCHOJIB30BAHO ISl OLCHKH YMEHHUH, HaBBIKOB
Y (WJIN) OTIBITA NETEILHOCTH 00yYaronuxcs

MepevyeHb BOIIPOCOB
JUIA €€ 3aIUTEI

Cucrema CTaHAapTU3NPOBAHHBIX Ba[[aHI/Iﬁ, IIO3BOJIAOIIasA

TectupoBanue aBTOMAaTU3UPOBATh MPOLE W3MEPEHUs] YPOBHA 3HAHUHI H
p . p ponenypy p yp Don TECTOBBIX
2 | (kOMIIBIOTEPHEIE yMeHHH 00y4Jaromerocs. sananuii
TEXHOJIOTHH) MoeT OBITh HCHOJB30BAHO JUISI OLEHKH 3HAHUH, YMEHHH,

HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIBHOCTH 06yqa}0mﬂxc;{

CpencTBo MPOBEPKH YMEHHH NPUMEHSTh IOJIyYeHHbIC 3HAHHS

Tunosoe 3aJaHuc
I pelI€HUuA 3ada4 OIpPCACIICHHOIoO Tulla II0 TEME WU

3 KontponsHas padora asner JUTS BBITIOTHEHHS
X) basneny. . . KOHTPOJIBHOI

MosxeT OBITh UCTIONIB30BAHO JUIS OLIEHKH 3HAHWI U YMEHUH 6
obOygaromuxcs PaboTRI
CpencTBo, MO3BOJISIONIEE OLICHUTh 3HAHUS, YMEHHS, HaBbIKOB | [lepeueHp
n (W) omelTa  AEATEIBHOCTH  OOYdYalomerocs IO | TEOPETHYECKUX

4 | Bager UCLIUILINHE. BOIIPOCOB U
MoxeTr OBITh MCHOJNB30BAHO /IS OLECHKM 3HAHWH, YMEHWH, | MPaKTHYECKUX
HaBBIKOB U (MJIM) OTIBITA JESTEILHOCTH 00y4aIOMINXCS 3aIaHul K 3a4eTy

CucreMa  aBTOMATHU3UPOBAHHOTO  KOHTPOJST ~ OCBOSHUS
KOMIETEeHIM (YacTH KOMIIETEHINH) OOydJarommMes II0
JIACLIMIUIMHE c HCIIOJIb30BaHUEM HHGPOPMAITMOHHO- | DOH/I TECTOBBIX
KOMMYHHMKAI[MOHHBIX TEXHOJIOTHH. 3aJaHUN
MoeT OBITh UCIIOJNIB30BAaHO JUISl OLCHKH 3HAHUWM, YMCHHU,
HABBIKOB U (MJIM) OIBITA JICSITEIHHOCTH O0yJIarONIHXCS

Tect — npomexxyTouHas
5 | arrecramnus B hopme
3ayera




Kpurepun u mkaJjabl oeHMBaHUSI KOMIIETEHIIUH B pe3yJibTaTe N3y4YeHHs JMCHUIIIHHbI
NIPU NPOBeJeHUH NMPOMEKYTOYHOI aTTecTalliu B hopMe 3aueTa.

IlIxana oneHUBaAHUSA YPOBHA OCBOCHMUSA KOMIIeTEeHIIMii

YpoBeHb
IIIkasbl olleHUBaHUS Kputepuu onienuBanust OCBOCHUS
KOMIICTEHIIUHN
OO6yyaromuiicss TPaBHJILHO OTBETUJI Ha TEOPETUYECKHE BOIPOCHI.
[Moka3zan oTnMUYHBIE 3HAHWSA B paMKaX yYeOHOTO Marepuaa.
[IpaBusibHO BBINOJIHUI NpakTHueckue 3aaanus. [lokazan oTinuHbIe .
Bricokuit

«3avYTCHO»

YMEHHS U BIAJCHUS HAaBBIKAMH NPUMEHEHHS MOJIyYCHHBIX 3HAHWH
W YMEHHMH TIIpU PEUICHUM 33a/ad B paMKax y4eOHOro marepualia.
OTBeTHII Ha BCE IOTIOTHUTEIHHbIE BOIIPOCHI

OOydatommiicss ¢ HEOONBIIMMH HETOYHOCTSMH OTBETHJ Ha
TeopeTHueckue Bompockl. [lokazam Xxopomme 3HaHHS B paMKax
yaeOHoTO Matepuasna. C HEOOJBIIUMH HETOYHOCTSIMH BBITIOJHUII
npakTuueckue 3azanus. Ilokazan xopouie yMEHHs M BiaJEHUS bazosrlii
HaBBIKAMU IIPUMEHEHMsI IIOJIyYCHHBIX 3HAHUM U YMEHUH IIpU
pemieHHH 3a7ad B paMKax ydeOHoro marepuana. OTBeTWa Ha
OOJIBIIMHCTBO AOTOJHUTENBHBIX BOIIPOCOB

OO6yyaromuiicss ¢ CYIIECTBEHHBIMH HETOYHOCTSMHU OTBETHJI Ha
TeopeTHueckrue BOMpochl. [1okazan ynoBIeTBOPUTENbHbIC 3HAHHS B
pamkax ydeOHOro marepuana. C CyIIECTBEHHBIMH HETOYHOCTSIMHU
BBITIOJTHWIT MIPaKTUYECKKEe 3aanus. [lokasan ymoBICTBOPUTEIbHEIC
YMEHHSI U BJIAJICHUSI HABBIKAMH MMPUMEHEHHS MOJTYyYCHHBIX 3HAHHUN
W YMCHUH MpH PENICHWW 3a/a4 B paMKax yueOHOro MaTepuana.
JlonmycTuin MHOTO HETOYHOCTEH MpPU OTBETE Ha JIOTOJHHUTEIbHBIC
BOTIPOCEI

MunuManbHBIA

«HEC 3a4YTCHO»

OOyyaromuiicss Ipy OTBETE Ha TEOPETHUECKHE BOIPOCHI M IpU
BBIIOJITHEHUMHM  NPAKTUYECKUX  33afaHUH  IPOJEMOHCTPHPOBAI
HEJIOCTaTOYHbIH YpPOBEHb 3HAHUH M YMEHUH NpPHW PEUICHUH 331a4 B
paMmkax ydeOHoro marepuana. Ilpu oTBeTax Ha JIOTOJHUTEIHHBIC
BOIPOCHI OBLIO JOMYIIEHO MHOXKECTBO HENIPABHIIBHBIX OTBETOB

Komnerenmun
He c(OpPMUPOBAHBI

TeCTI/IpOBaHI/IC — NPOMCIKYTOYHAA aTTCCTAllUA B (bopMe 3a4€Ta.

Ixana oneHMBaHUSA

Kputeprnu oneHuBaHus

«Ba4YTCHO»

OO6yuatommuiics BepHO oTBeTHI Ha 70 % u Oojiee TECTOBBIX 3aJaHMN HPU MPOXOKICHUH
TECTHPOBAHUS

«HC 3a4TCHO»

OOyuaronuiicss BepHO OTBeTWII Ha 69 % UM MeHee TECTOBBIX 3aJaHWH IIPU NPOXOKACHUU
TECTHUPOBAHUS

Kpurepun n mkaJibl olleHMBaHHUS Pe3yJ1bTATOB 00y4eHHUs IPH NMPOBeIeHUH

TEKYIIECTr0 KOHTPOJHA yCII€eBACMOCTH

3anmra 1a60paTOpHOM paboThI

IlIkana oneHMBaHUS

Kpurepun oneHnBanus

COTIUYHO»

JlabopaTopHast paboTa BHIITOTHEHAa B 0003HAUYEHHBIH MperofaBaTeieM CpoK, MUChMEHHBIN
oryeT Oe3 3aMedaHui.

JlaGoparoprasi paboTa BBITOJIHEHA OOYYAIONIMMCS B TIOJHOM OOBeMe C COOMIOCHHEM
HEoOX0oANMOH TI0CIIE0BATEILHOCTH. OO0yuaromuiics paboran MOJTHOCTBIO
CaMOCTOSTENIFHO; T[OKa3ajdl HEeoOXOAWMBIE JUIs TPOBENEHUs paboThl TEOPETUUECKHE
3HaHMs, MPAKTUYCCKUE YMEHHsS W HaBbikh. Paborta (oTdeT) odopmileHa aKKypaTHO, B
HanOoJiee ONTHMANBHON Al pUKcaluy pe3ynbTatoB opme. OOydaromuiics akTUBHO U
MPaBUJILHO OTBEYAET HA TEOPETHUYECKUE BOIPOCHI 10 paboTe

«XOopouIo»

JlabopaTopHast paboTa BHIITOTHEHAa B 0003HAUEHHBIH MperofaBaTeieM CpoK, MUCHbMEHHBIN
OTYET C HEOOJIBIIMMH HEeJIOYETaMH.

JlabopaTopHast paboTa BBITOJHEHA 00YJarONUMCS B TIOJTHOM 00BEME M CaMOCTOSTENBHO.
Jlonymensl OTKIOHEHUS OT HEOOXOJMMOW TIOCIEOBATEIbHOCTH BBINOJIHEHHS, HE
BJIMSIONIME HAa TPaBHJIBHOCTh KOHEYHOIO pe3yibTraTa. PaboTa moka3piBaeT 3HAHUE
o0ydarIuMcs OCHOBHOTO TEOPETHYECKOr0 MarepHala ¥ OBJAJICHHE YMEHUIMH,




HEOOXOAUMBIMH IS CAMOCTOSITCIIBHOTO BBIMOJHCHUST pabOThl. JIOMyIIEHBl HETOYHOCTH U
HEOpEeKHOCTh B OPOPMIICHUU Pe3yinbTaToB paboThl (oT4yera). OOydYaromuiics MpaBUiIbHO
OTBEYAET Ha TEOPETHYECKUE BOIIPOCHI 110 padoTe

«YJOBJIETBOPUTEIILHO)

JlabopaTopHast paboTa BBITIOJIHEHA C 33JICPIKKOM, MUCbMEHHBINA OTYET C HEAOYCTAMH.
JlabopaTopHast paboTa BBITONHACTCS U OQOPMIAETCS OOYJarOMIUMCS MPH ITOCTOPOHHEH
momoinyd. Ha BeImosHeHHWE pabOTHI 3aTpauyuBacTCs MHOTO BpeMmeHu. OOydaromuiics
[IOKa3bIBAET 3HAHMSI TEOPETHUYECKOIO MaTepualla, HO HCIBITBIBAET 3aTPyJHEHHE IIPU
CaMOCTOSATENEHOW paboTe C UCTOYHHKAMH 3HaHWUU Wi npudopamu. OOydaromuics
OTBEYAET Ha TEOPETHUYECKHE BOIIPOCHI 10 paboTe

«HEYOOBJICTBOPUTEIIBHO»

JlabopatopHasi paboTa HE BEINOJIHEHA, TUCHbMEHHBIM OTYET HE MPEICTABIICH.

PesynbraThl, mosydeHHbIE 00Y4YaIOMIMMCS HE TIO3BOJISIOT CAEIATh IPaBUIIbHBIX BHIBOJOB U
MOJTHOCTBIO PACXOIATCA C IMOCTaBICHHOW Ienbio. [loka3plBaeTcst IUIOXOE 3HAHUE
TEOPETHYECKOTO MaTepralia i OTCYTCTBHE HEOOXOIMMbIX YMEHHH.

JlaboparopHasi paboTa HE BBINOJIHEHA, Y YYallerocss OTCYTCTBYIOT HEOOXOAWMBIE ISt
MPOBEICHUS PabOTHl TEOPETUUCCKHE 3HAHUS, TIPAKTUUECKUE YMEHUS U HABBIKH.
OOyyaromuiicst He 0TBEYaeT Ha TEOPETHYECKUE BOMIPOCHI 10 paboTe

Kontposbnas padora

[1Ikana oreHUBaHUS

Kpurepun oueHnBaHus

«3adyTCHO»

OOy4aromuiics MOTHOCTHIO U MPABWIILHO BBIMOJHILT 33IaHUS] KOHTPOJBLHOU paOOTHI.
[Mokasan OTJAMYHBIC 3HAHUS U YMEHHSI B PAMKaX YCBOSHHOTO yueOHOI0 Marepuana.
KonTponsHast pabota ohopmiieHa aKKYpaTHO U B COOTBETCTBHH C MPEIbIBIICMBIMU
TpeOOBaHUAMU

OOyuJaromuiicsi BBITOJIHIUT 3a4aHUS KOHTPOJIBHOU pabOTHI ¢ HEOOIBITIMH HETOYHOCTSMH.
[Mokasai xopolre 3HaHUSI 1 YMEHHsSI B paMKaX YCBOSHHOTO yueOHOro marepuana. EcTp
HEJIOCTaTKU B 0)OPMIIEHHH KOHTPOJIBHON paboThI

OOyyaromuiicst BBIMOJIHUI 3aJaHUsI KOHTPOJILHOM PaboThI C CYLIECTBEHHBIMU
HeTouHOCTsIMU. [ToKa3an yaoBIeTBOpUTEIbHBIEC 3HAHMS U YMEHHS B PAMKaX YCBOCHHOTO
ydebHoro MaTepuana. KauectBo odopmiieHUsI KOHTPOJIBHON pabOTHI UMEET
HEJOCTaTOYHBIN YPOBEHb

«HC 3a4YTCHO»

OObyuarommuiicsi He MOTHOCTHIO BBHITIOTHIII 3aJaHMsI KOHTPOJIBHON pabOTHI, IPH ATOM
MPOSIBUJI HEAOCTATOYHBIA YPOBEHb 3HAHUI U YMEHUI

TCCTI/IpOBaHI/Ie — TCKYIJ_II/II\/'I KOHTPOJIb:

Ixanel olleHUBaHUSA

Kpurepuu onenuBanus

«BayTCHO»

OOyuaromuiicst BepHo orBeTHa HA 90 — 100 % TecToBBIX 3amaHUIl MPU TMPOXOXKICHUH
TECTUPOBAHUS

OOyuaromuiicsi BepHo oTBeTHa Ha 80 — 89 % TECTOBBIX 3aJaHUIl NPH NPOXOKICHUH
TECTHUPOBAHUS

OOyuaromuiicst BepHO oTBeTHI Ha 70 — 79 % TECTOBBIX 3aJaHUIl NPH NPOXOKICHUH
TECTHPOBAHUSI

«HC 3a4YTCHO»

OOyuaronuiicsi BepHO OTBETHI Ha 69 % M MeHee TeCTOBBIX 3aJaHMH MPHU IPOXOKICHUH
TECTHPOBAHUS




3 TunoBblie KOHTPOJIbHBIE 3aJaHUS WIN HHbIe MATEPUAJIbI, HEOOXOAUMbIe
JJIs1 ONeHKH 3HAHUI, yMEHNH, HABBIKOB M (WJIN) ONBITA 1eATEJbHOCTH

3.1 O6pa3en 3a1aHus A5 BbINOJHEHHS J1a00paTOPHOI padoThl M NPMMEPHBIH NepevYeHb
BOIIPOCOB /JIsl €€ 3aIlMThl,
BBINOJTHAEMOM B PaMKaX MPaKTH4YeCKOi MOAr0TOBKH

3amaHust 7S BBIMOJIHEHUs 1a00paTOpHBIX padOT M MpUMEpPHBIE MEPEUHH BOMPOCOB I MX
3alIUTHl BBUIOXKEHBI B AJIEKTPOHHOU MHGOpMaIIMoHHO-00pa3zoBaTenbHol cpene 3a0lKT Upl VIIC,
JOCTYITHOM 00y4arouemMycs 4epe3 ero JU4HbII KaOUHET.

Hwmxe mpuBenen oOpaszen 3aaHus Ui BBINOJIHEHUS J1aOOpaTopHON pabOThl U MPUMEPHBIN
NepevYeHb BOMPOCOB IS €€ 3aIIUTHI, IPeTyCMOTPeHHAs paboueil mporpaMMoi TUCIUIIIHHEIL.

OOpa3zer 3a1aHUs IS BBITIOJIHEHUS 1TAOOPaTOPHOH pabOTHI M IPUMEPHBII IepeueHb BOIIPOCOB AJIS
€€ 3alINTHI, BBIMOIHIEMON B paMKax MPaKTUIEeCKON MTOATOTOBKU

Jlaboparopuasi padora 1. OCHOBbBI PABOTBI C MATHCAD

3aganue: Borunciants 3HaueHue apu(pMETHIECKOro BbIPAKEHUS:

BapuasTt BrIpazxenne BapuaHTt BrIpa:keHnne
1 1 1 1
1 1—+— 2 1=+2-
4 9 7 5
3 4 5 4
3 3——= 4 —+—
4 5 7 21
g
5 ET; 6 2-24
3 12 6
7 i—lﬁ 3 3l+l
5 11 3
1 1 29
9 -+ 2- 10 5—-—
5 9 317
1 7 1 1
11 §—-— 12 —+4-—
2 14 5 2
1 4 5
13 —— 14 —-1.8
35 5 9
2 2 8
15 —-1.8 16 — =
9 3 9

IIpuMepHbBIH MepedeHb BONPOCOB IJISl €€ 3a1MThI:

1. HazoBute ocHOBHBIE 51eMeHThI HHTEpdeiica mporpammsl MathCAD.

2. C noMoIIbI0 KAKOTO OIEPAaTOPa MOKHO BBIYMCIUTH BBIPAKEHUE?

3. Ha3oBuTe npaBuia 3aniMcy UMEH IEPEMEHHBIX.

4. Kak BcTaBUTb TEKCTOBYIO 00s1acTh B JokyMeHT MathCAD?

5. Uem otnuyaeTcs T7I00aIbHOE U JIOKAJIBHOE ompeiesieHne nepeMeHHbIx? C moMoIibio

KaKHX OIepaTOpPOB ONPEIEIAIOTCS ?

6. Kak m3meHutsb hopmaTt pe3yabTarta sl BCEro JOKyMeHTa?

7. Kak nu3aMeHuTh (hopMaT pe3yiabTara Ajs OTAEIbHOTO BBIpAXKEHUs?

8. Kakue cucremHsble (mpenonpezeneHHbie) nepeMennbie Bam n3BectHsl? Kak y3HaTh ux



3HaueHne? Kak M3MEHUTh UX 3HaYCHHE?

9. Kakue Buabl pynkuii B MathCAD Bawm usBectHbI?

10. Kak BcTaBUTh BCTpOeHHYIO GyHKINIO B JoKyMeHT MathCAD?

11. Kak co3nath QyHKIHIO TOJIb30BaTENs?

12. Kak onpenenutb TUCKPETHBIE IEPEMEHHBIE C TIPOU3BOJIbHBIM arom? Kakoii mar
110 YMOJIYaHUI0?

13. Kak BeIBeCTH 3HaYEHHS JUCKPETHOU MEPEMEHHON ?

14. Kaxk noctpouts rpadux?

3.2 TunoBble KOHTPOJIbLHBIC 3aJaHUs VIS TECTHPOBAHM I

CDOHI[ TECTOBBIX 3az[aH1/1171 Mo AUCHUIIMHE COACPIKUT TCCTOBLIC 3a/laHNA, PACIIPCACIICHHBIC 1O
pasaciaM U TEMaM, ¢ YKa3aHUEM UX KOJIMYCCTBA U THUIIA.

CTpyKTypa TeCTOBBIX MaTEPHAJIOB MO AUCIUITIINHE

KommaectBo
Tema TECTOBBIX
Xapaxkrepucruka T3 o
B cootBeTcTBUU ¢ PITJ] 3aJJaHAH, THITBI
T3

I/IHI{PIKaTOp JOCTHUKCHHUA KOMIICTCHIINN

3-0T3

3uanue 3_3T3

Bupl npHKIagHOrO IPOrPaMMHOrO
obecreyeHusl. 3HaHue

3-0T3
3-3T3

3-0T3

JetictBue 3373

3-0T3

[eiictBue 3313

Krnaccnukaius nakeToB NpUKIaaHbIX Vnenne 3-0T3
HporpamMm 3-3T3

3-0T13

Vmenne 3313

I1K-3.3. Bnaneer HaBbIKamMu pacuera 3-0T3

3HaHue
06BEKTOB MIOABIDKHOTO COCTaBa M (1H) 0630p ocHOBHBIX TIporpamM. [Ipuxiannsie 3-313

TEXHOJIOTHYECKUX TIPONECCOB nporpammsl Komnac 3D, MSC Nastran, 3 3-0T3
Mathcad HaH1e 3.3T3

3-0T3

VYmenue 3373

3-0T3

3HaHHNe 3373

AHanu3 TpEXMEPHOro HanpsHKEHHO- 3_0T3
11eh OpPMHPOBAHHOTO COCTOSHHS JIEMEHTOB Ymenue 3_313

BAaroHOB
3-0T3

VYmenue 3373

3-0T3

Pa3paboTka NpUKIaIHBIX POrPAMMHBIX 3Hanue 3373

CpE/ICTB, HEOOXOAUMBIX JUIsl 0OecreueH s 3-0T3
paboTOCIIOCOOHOCTH BATOHOB KaK Ha CTAIUN Vmenue 3313

UX IPOCKTUPOBaHUs, TAK U HA CTalUN UX

SKCILTyaTaluu Teiicrame T; - g'?;

45-0T3

Mrore | 45313

[Monuerii komriekt OT3 XpaHUTCS B AICKTPOHHOM HH(POPMAIIMOHHO-00pa30BaTEeILHON Cpejie
3a6KT HpI'VIIC u oOywaroutuiics ©MeeT BO3MOXKHOCTh O3HAKOMHUTBHCS C JEMOHCTPAIIMOHHBIM
BapuanToM OT3.

Huxe npuBenen obpasel TUIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEAYCMOTPEHHOTO paboueit
MPOrpaMMOM AUCITUTUTHHBI.




OO0pa3el TUIIOBBIX BApUAHTOB TECTOBBIX 3aJaHUIA,
IPEyCMOTPEHHBIX paboydelt mporpaMMoit

1. IlporpamMHoe oOecnieueHue 3T0?

a) 3TO COBOKYIHOCTb IPOIPaMMHBIX CPEACTB M COIPOBOXKAAIOLIEH HMX TOKYMEHTalUH,
MO3BOJISIOMIMX pELIaTh Ha KOMIBIOTEpE 3aJaud pa3IMYHOIO Ha3HAUYEHUS B HKOHOMHYECKOM,
yIpaBJIeHYECKON U IPYruX cepax AesITeNbHOCTH, a TakKe 00ecrneynBalouX (pyHKIMOHUPOBAaHUE
annapaTtHblx cpeacts OBM;

0) mporpamMMa WM JIOTUYECKHM CBSI3aHHAs COBOKYIHOCTh HPOTpaMM, HaxoJsIlascs Ha
MAaIIMHHBIX HOCUTEINAX TaHHBIX U CHAO)KEHHAas TOKYMEHTaIUeH;

B) IOCJIEAOBATEILHOCTh KOMaHJ (ONEepaTopoB, MHCTPYKIMI) KOMIIBIOTEPA, BBIIOJIHEHUE
KOTOPBIX IPUBOJUT K MOJIYYEHHUIO pe3ysibTaTa peIeHHs 3a/1auu;

r) TporpaMMHOe oOOecredeHue, npeaHazHaueHnoe s d(pdekTuBHON pa3paboTKu U
BBITOJIHEHHS] KOHKPETHBIX, KaK MPaBUIIO, CIOKHBIX KOMITJIEKCOB 33/1a4 TOJIb30BATEIIS.

2. IlporpammHOE€ CpencTBO 3TO?

a) 3TO COBOKYIHOCTb INPOrPaMMHBIX CPEACTB M CONPOBOXKAAIOLIEH HMX TOKYMEHTaLUH,
MO3BOJISIOMIMX pElIaTh Ha KOMIBIOTEpE 3a7add Pa3IMYHOTO Ha3HAYEHHS B JKOHOMHYECKOH,
YIIpaBJIEHYECKOH U IpYrux cepax AesaTeNbHOCTH, a TaKkKe 00eCneunBaloIMX (yHKIIMOHUPOBAHUE
annapaTtHbIx cpeacts OBM;

0) mporpamMMa WM JIOTUYECKHM CBSI3aHHAs COBOKYIHOCTb HpPOTpaMM, HaxoJsIiascs Ha
MAaIIMHHBIX HOCUTEISAX TAaHHBIX U CHA0KEHHASI JOKYMEHTAIHCH;

B) IOCJIEZIOBATEILHOCTh KOMaHJ (ONepaTopoB, MHCTPYKLUI) KOMIIBIOTEPA, BBITOJHEHHE
KOTOPBIX IPUBOJIUT K TTOJIYYECHUIO pPe3yJIbTaTa PeIICHHs 3a/1a9u;

r) mporpamMmHoe oOecneueHue, MpeaHazHaueHHoe s 3((EeKTUBHON pa3pabOTKu U
BBITTOJTHEHHSI KOHKPETHBIX, KaK MPAaBHIIO, CIIOKHBIX KOMIIEKCOB 3a]1a49 TOJIh30BaTEIIS.

3. IlpuknaaHoe nporpaMMHoOe obecredeHue 3To?

a) 3TO COBOKYIHOCTb INPOrPaMMHBIX CPEACTB M CONPOBOXKAAIOUIEH HX TOKYMEHTalUH,
MO3BOJIAIONIMX peIlaTh HAa KOMIBIOTEPE 33Jaud pa3IM4yHOTO Ha3HAYEHUS B SKOHOMHUYECKOM,
yIIpaBJIEHYECKOH U IPYrux cepax AesaTeNbHOCTH, a TaKkke 00eCneunBaloMX () yHKIHOHUPOBaHHE
anmapaTHsIx cpeacts OBM;

0) mporpamMma WM JIOTUYECKM CBSI3aHHAs COBOKYIIHOCTb IIPOrpaMM, HaxoAslascs Ha
MaIlIMHHBIX HOCUTEJIAX JJAaHHBIX U CHA0KEHHAsl JOKYMEHTAIHEH;

B) IOCIIEAO0BATEIBHOCTh KOMaHJ (OIEpaTopoB, MHCTPYKLHMH) KOMIBIOTEpA, BBIOJIHEHUE
KOTOPBIX IPUBOJUT K MOJIYYEHUIO pe3ysbTaTa peIleHHs 3a/1auu;

I) mOporpaMMHoOe oOecrieueHue, MpeaHa3HaueHHoe s 3¢ (eKTUBHONH pa3paboTku U
BBINOJIHEHHS] KOHKPETHBIX, KaK MPABHUJIO, CII0KHBIX KOMIUIEKCOB 3aJjay MOJIb30BaTelIs.

4. TIporpamma 310?

a) 3TO COBOKYMHOCTh IMPOTPaMMHBIX CPEICTB M CONPOBOXKIAIOLIEH WX JOKYMEHTAIUH,
MO3BOJIAIOIIMX PEIIaTh HAa KOMIBIOTEPE 33Jaud pa3jIU4YHOTO HA3HAUEHUS B SKOHOMHUYECKOM,
YIPaBIECHYECKON U IpYruX cepax AesITENbHOCTH, a TakKe 00ecrneuynBaouX (pyHKIMOHUPOBaHUE
anmnapaTtHbIx cpeacts OBM;

0) mporpamMma WM JIOTUYECKH CBSI3aHHAs COBOKYNHOCTH IpOrpamM, HaxoJsulasics Ha
MAaIIMHHBIX HOCUTEJIAX JTAHHBIX U CHa0)KEHHAsl JOKYMEHTAIHEH;

B) IOCJEJ0BaTEIbHOCTh KOMaHJ (ONEepaTopoB, MHCTPYKIMI) KOMIBIOTEPA, BHIIOIHEHHE
KOTOPBIX IPUBOAMT K ITOJIYYEHHUIO PE3YJIbTAaTa PELLICHUS 3a0a4u;

I) HporpaMMHOe o0ecreueHue, MpenHa3HaueHHoe s 3()QexTUBHONW pa3pabOTKU H
BBITIOJTHEHUSI KOHKPETHBIX, KaK IIPABHIIO, CJIOKHBIX KOMIUIEKCOB 3a/1a4 MOJIb30BaTENs.

5. TlakeT npuKIaAHBIX TPOrPaMM 3TO?



a) KOMIUIEKC MPOrpamMM, TpeTHa3HAYCHHBIN IS PeHICHHsT ONpeIeNIEHHOTO Kilacca 3a/1ad Mo
HEKOTOPOH TeMaTHKe;
0) mporpamMma WM JIOTUYECKH CBSI3aHHAs COBOKYITHOCTH IPOrpaMM, HaXOZsIascs Ha
MAaIIMHHBIX HOCUTENSAX TaHHBIX U CHA0KEHHAs JOKYMEHTAITUEH;
B) IOCJIEAOBATEIIBHOCTh KOMaH (OMepaTopoB, MHCTPYKIMK) KOMIIBIOTEPA, BBIMOJHEHUE
KOTOPBIX IPUBOJUT K MOJIYUYEHHIO pE3yabTaTa PeleHHs 3aJauu;
r) TporpaMMHOE oOOecredeHre, MpeaHa3sHadeHHoe s 3(PQGeKTUBHOW pa3pabOTKU U
BBINOJIHEHUS] KOHKPETHBIX, KaK MPaBHIIO, CI0KHBIX KOMIUIEKCOB 3aJ1a4 MOJIb30BATEIS.
6. Ilaker mpuKJIagHBIX MpOrpamMmM OOIIET0 Ha3HAYEHUS ITO?
a) KOMIUIEKC MpOrpaMM, NpeAHa3HAYeHHBIH Ul pEIIeHUs] ONpene’€HHOro Kiacca 3aaa4 1o
HEKOTOPOW TEMaTHUKE;
0) yHHBepcalbHBIE NPOTPaMMHBIE MPOAYKTHI, NpeJHAa3HAUCHHBIE s aBTOMAaTH3alUU
pa3paboTKH U 3KCIUTyaTallui (YHKIIMOHAJIBHBIX 337124 MOJIb30BaTENs;
B) IIOCJIEA0BAaTEIbHOCTh KOMaHJ (ONepaTopoB, MHCTPYKIMI) KOMIIBIOTEpA, BBIIIOJHEHHE
KOTOPBIX MPUBOAMT K MOJIYUCHUIO PE3yNIbTaTa PEIICHUs 3a7auu;
r) MporpaMMHOEe oOecreueHue, MpeaHasHaueHHoe it 3¢GQGEeKTUBHONH pa3paboTKu U
BBITIOJTHEHHSI KOHKPETHBIX, KaK MPAaBHUIIO, CIOKHBIX KOMIUIEKCOB 3a/1a4 MOJIb30BaTes.

7. llakeT npuUKIaJHBIX IPOrpaMM aBTOMATH3UPOBAHHOTO MMPOEKTUPOBAHUA 3TO?

a) KOMIUIEKC IIporpamm, MpeaHa3HayYeHHbIN Ui pelieHus ONpeaeéHHOro Kiacca 3a1ay 1o
HEKOTOPOU TeMaTHKE;

0) yHUBEpCAJIbHBIC TPOTPAMMHBIC TIPOJYKTHI, IPEIHA3HAYCHHBIC JIJII aBTOMAaTH3aIluU
pa3paboOTKH U IKCIUTyaTaluu (YHKIIMOHAIBHBIX 337124 MOJIb30BaTEN;

B) MIPOrPaMMBbI, TIpeTHA3HAYCHHBIE JUTSI TIOICPKAHMS pa0OThl KOHCTPYKTOPOB U TEXHOJIOTOB,
3aHMMAIOIIUXCS TOCTPOCHHUEM YEpTEKeH, CXeM, auarpaMM, rpauueckuM MOIYIHpPOBAaHHEM U
KOHCTPYHPOBAaHUEM, CO3JaHHEM OWOJMOTEKH CTaHJAPTHBIX JJIEMEHTOB YepTeXKeW H WX
MHOTOKPDATHBIM  HWCIIOJIb30BaHUEM,  CO3JaHHEM  JIEMOHCTPAIMOHHBIX  WJUTFOCTpAalluid U
MYJIBT(QUIBMOB;

r) TporpaMMHOE oOOecrieueHue, IMpeaHasHaueHHoe it 3(GQGEeKTHBHONH pa3paboOTKH U
BBITIOJTHEHHSI KOHKPETHBIX, KaK MPAaBHUIIO, CIIOKHBIX KOMIUIEKCOB 3a/1a4 MOJIb30BaTENs.

8. K xakum cuctemam mammHocTpoutenbHoro CAITP mMoxxHO oTHecTH makeT MPUKIATHBIX
nporpamm KOMIITAC Bepcun?

a) CAE-cucremawm;

6) CAM-cucremawm;

B) CAD-cucremawm;

r) CAE/CAD/CAM-cuctemam.

9. Cucrembl CAD — computer Aided Design 3T0:

a) CucrteMsl, ciyXaliue i pa3paboTKU YePTEKHO-KOHCTPYKTOPCKOM JokyMeHTauuu. OHU
MO3BOJIAIOT CTPOUTh KakK IJIOCKHE (IBYMEpHBIE) UYEpPTEKHU, TaK U OOBEMHBIE (TpeXMEpHBIC)
reoMeTpUYECKHe MOJIEIH.

0) CucteMsbl, cimyxammue Ui pa3paboTKH TpOrpaMM, YIPABISIOMIAX TEXHOJIOTUYECKUMU
mpoleccaMu, Hanpumep, o0pabOTKOM JeTaneil Ha cTaHKax-aBTOMaTax.

B) CucteMa aBTOMAaTHMYECKOTO aHaiu3a mpoekTta. CHCTeMBbl pemaloT 3aJa4dl WHKEHEPHOTO
aHanM3a, K KOTOPbIM OTHOCSITCSI IPOYHOCTHBIE W TEIUIOBBIE PACUeThl, aHAJHU3 MPOLIECCOB JHUThS U
T.J.

r) MHCTpyMEHTAIbHOE CpPEICTBO, KOTOpOE TIOMOTaeT aAMHUHHCTpaTopaMm, HHXKEHEepaM,
KOHCTPYKTOpaM yNpaBisTh Kak MJaHHBIMH, TaK M IMpolleccaMu pa3pabOTKU HU3AETus Ha
COBPEMEHHBIX TIPOU3BOJACTBCHHBIX MPEATIPUATHIX WIH TPYIIIC CMEKHBIX TPEIIPUITHH.



10. [eiicTBUS NPOEKTUPOBIIMKOB (KOHCTPYKTOPOB), HaIpaBl€eHHblE Ha BBIPAOOTKY
TEXHUYECKUX PEIIeHUH, HEOOXOJUMBIX M JOCTAaTOYHBIX ISl CTPOUTEIbCTBA WJIM HM3TOTOBJICHHUS
o0beKTa < >

11. 3ameicen, umes, odpa3, BOIUIOMIEHHBIE B (GopMy omucaHusi, 00OCHOBaHHS, PACUYETOB,
gepTexel, pacKphIBAIOIINX CYIIIHOCTh 3aMbICIa U BOZMOKHOCTh €T0 MPAKTUYECKON pean3aiiu
< >

12. Cuctema, peanusyromas MpoeKTUPOBAHUE, IPU KOTOPOM BCE MPOEKTHBIE PEIICHUS TN UX
YacTh MOJIyYalOT B pPE3YyJbTaTe BBIYMCICHUS W COCTABJIEHUS MATEMaTUYECKUX MOJEJIEH Ha
KOMIIBIOTEPE < >

13. Ilepeuenp kakux komanj HaxoauTcss Ha KommnaktHoit manenu cuctembl KOMITAC-
I'PA®UK npu co3nanny B HEM HOBOTO JIMCTa yepTexa? < >

14. B uem 3akioyaercsi OCHOBHOE (PYHKIMOHAIbHOE MNpenHazHaueHue [lanenmn cBOHCTB
cucteMbl KOMITAC-TPA®UK npu co3zmanud B HEW J000r0 THIOBOTO JOKyMeHTa?
< >

15. Kaxkue nporpammel otHOcsATcs K CAIIP Tsxkenslii Bec? < >

16. Bosmoxuno nmu B cucreme KOMIIAC-TPA®UK co3nare MHOIOJMCTOBOM YepTex?
< >

17. Kakue THoBbIe 0OBEKTHI MOKHO CO3/1aBaTh M peaakTHpoBarh B nporpamme KOMITAC-
I'PAOUK? < >

16. JleiicTBUsI NPOEKTUPOBIIMKOB (KOHCTPYKTOPOB), HAampaBi€HHbIE Ha BBIPAOOTKY
TEXHUYECKUX PEIICHUH, HEOOXOJUMBIX M JOCTATOYHBIX JJIsl CTPOMTEIbCTBA MM M3TOTOBJICHUS
oObeKTa:

< >

3.3 Tunosoe 3a1aHKe 1JIs1 BHINOJTHEHUS] KOHTPOJIbHOI padoThI

Bapuantsl 3agaHuil A BBINOJIHEHHS KOHTPOJIBHOM paOOThl BBUIOKEHBI B AJIEKTPOHHOM
uHpopMannoHHo-o0pazoBarensHoi cpene 3a0VKT UpI'VIIC, noctymHoi oOydaromiemycs uepes
€ro JTUYHBIA KaOUHET.

Hwmxe npuBenen oOpasel] TUIOBOTO 3aJaHUs Ul BBIMOJHEHUS KOHTPOJIbHOM paboThl MO
TeMaM JAUCHMIUIMHBI, IPEeTyCMOTPEHHBIMU pabodell mporpaMMoi TUCHUTIIHHBIL.

OO0pa3el TUIIOBOI'O BapuaHTa 3a/laHuUs AJIsl BBIIOJIHEHUS KOHTPOJIBHON paboThI

Homep BapraHTa KOHTPOJIBHOW PaOOTHI COOTBETCTBYET ABYM IOCIEIHUM Iuppam ydeOHOTrOo
HoMepa (mugpa) odyqaronerocs.

KonTposnbHas paboTa 10JKHA COAepkKaTh:
1. OTBeT Ha TeOPETUYECKUI BOIIPOC B COOTBETCTBUU C BAPUAHTOM 33/IaHUS.
2. Pemenne 3agaun nporpamme Mathcad B COOTBETCTBUM ¢ BAPUAHTOM 3aJ1aHMS.
3. UepTexxk neTanu B COOTBETCTBHH C BAapHUAHTOM 3aJlaHUSl, HEOOXOAUMO IEpPEUYEePTUTH JeTallb C
yKa3zaHHbIMU pa3mepamu B Kommac 3D.
4. Ilpoekt pfeTanu BaroHa, HEOOXOIMMO CAaMOCTOSITEIbHO BBIIIOJHUTH MPOCKT JACTalud B
COOTBETCTBHUU C BapuaHTOM 3aaaHusi B Kommac 3D.

Bapuanr 1



1. PaccuurtaTh 3HaueHUE COOCTBEHHOH 4YacTOTHl HeAeMI(UPOBAHHON CUCTEMBI JJISI CBOUX
UCXOJHBIX JIaHHBIX:
XKectkocth peccopHoro noasemuBanus, K=7800xH/m
Bricora HepoBHOCTH penbea h=0.005m
Macca Barona, m=23T
Hauanbnoe oTkimoHeHue Macchl, Zy=0.007m

2. Paccunrtath kK03 PUITMEHT KPUTHIECKOTO 3aTyXaHUSI.

3. Paccuntath KO3(pQUUMEHT OTHOCHTENBHOTO 3aTyxanus npu S, =0 ufB, =02- 4
ﬂ3 = 08 ' ﬂxp

4. BbimonHuTh  pacyer KoneOAHWH MONNPBITMBAHUS Macchl JUIS  Pa3IMYHBIX
K03 HULHEeHTOB JeMI(UPOBAHHUS.

5. IocTpouTs rpaduk 3aBUCUMOCTH Z(1).

6. [To rpaduky crenaTh BBIBOA O BIUSHUW BEIUMYUHBI JeMIIPUPOBAHHS HA CBOOOIHBIC

KoJie0aHHs MOJIENIN BaroHa.
CobcTBeHHas yacToTa HeleMII(pUPOBAHHON CUCTEMBI:

Koaddurment kputudeckoro 3aTyxaHus:
frp:= 2-4/m- K

Koaddurment oTHOCHTETEHOTO 3aTyXaHHUS:

Konebanus nmoanpeiruBaHust MacChl A7 pa3IUnYHbIX K03 puineHToB neMnpupoBaHms:

z(t) =Zp- e MO cos (co 1= n2-t)

t:=0,005..1

I'paduku nocTpouTh B OHOM cUCTEME KOOpIAMHAT. B KOHIIE pelieHus 3a1a4u HalucaTh BbIBOJ 11O
MOJTyYCHHBIM TpaduKam.

3.4 IlepeyeHb TeOpeTHYECKUX BOMPOCOB K 3a4eTy
(nI1 OLIEHKH 3HAHUM)

Pasnen 1. IlpukiagHoe nporpaMMHpPOBaHHe B TPAHCIIOPTHOM OTPACJ/IH.

1. IIpuknanHoe NporpaMMHpPOBaHUE B TPAHCIIOPTHOM OTPACIIH.

2. Buasl IpUKIaIHOTO MPOrPaMMHOTO 00€CIIEUEeHHUS.

3. Knaccugukanus naketoB MpUKJIAIHBIX TPOTPaAMM.

4. O630p OCHOBHBIX ITPOrPAMM.

5. Ilpuknanuslie nporpammsl Mathcad, Komnac 3D, MSC Nastran.

Pasnen 2. TBépnorenbHoe 3D-Moe/iMpoBaHne 371eMEHTOB BATOHA € MIOMOLIbIO
COOTBETCTBYIOIIMX NPHKJIAJAHBIX IPOrPAMM MHKEHEPHOI rpaduku

6. TBépnotenbHoe 3D-MoAenUMpOBaHHWE 3JIEMEHTOB BaroHa € TIOMOIIBIO COOTBETCTBYIOIIHUX
MPUKIIAJHBIX TIPOTPAMM HH)KEHEPHOU TpaduKH.

7. Ananuz TpEXMEpHOTO HANPsHKEHHO-e(DOPMUPOBAHHOTO COCTOSIHUS JIEMEHTOB BarOHOB.



8. Pa3zpaboTka TpHKIAAHBIX TMPOTPAMMHBIX CpPEICTB, HEOOXOIWMBIX I  OOeCIeUeHUs
paboTOCTIOCOOHOCTH BAaroHOB KaK Ha CTaJAWM WX MPOCKTHPOBAHUSA, TaK W Ha CTaIuu UX
JKCILTyaTaluu.

3.5 TunoBoe (bie) MpaKkTH4YecKoe (ue) 3a7anne (1) K 3a4eTy
(7St OLIEHKY YMEHHMIA, HAaBBIKOB U (WJIH) OTIBITA JIEATEIHHOCTH)

Pacrnipenienenre mpakTHUECKHUX 3a/1aHUM K 3a4€Ty HAXOAUTCS B 3aKPHITOM JIJIsl 00Y4aromMXcs
noctyne. Pa3paboTaHHbBII KOMIUIEKT TUIIOBBIX MPAKTUYECKHUX 33/IaHUH K 3a4eTy HE BBICTABIISETCS B
AJIEKTPOHHYIO0 HH(pOpMaIMoHHO-00pazoBaTenbHyto cpeny 3a0VDKT UpI'VIIC, a xpanurtcs Ha
kaenpe-pazpadborunke B coctae POC 1o JUCIUTUIMHE.

Hwxe npuBeaen oOpaser TUIIOBOTO (BIX) MPAKTUYECKOTO (MX) 3aaaHus (i) K 3a4eTy.

O6pa3zerr TUTIOBOTO (BIX) MPAKTHYECKOTO (MX) 3a1anus (i) K 3a4eTy

1. ITocTpoenue BoIpakeHuit u rpadukos B Mathcad.

2. PenaktupoBanue oobexkToB Mathcad.

3. MuckpetHbie nepemeHHsbie. [TocTpoeHne Tabmuil.

4.CryneHvatsie U pa3pbiBHBIC ()YHKIIMM U BeIpakeHHs. Y cnoBue B Mathcad.
5.Pabota ¢ maTpumamu.

6.Pemenue nuddepeHmanibHbIX ypaBHEHUH.

7.AHanu3 SKCePUMEHTATbHBIX JTaHHBIX.

8.00MeH TaHHBIMHU C IPYTUMH IIPpOrpaMMaMH.



4 MeTonnueckne MaTepuaJibl, ONpeae/siione Npoueaypy oueHuBaHUsA
3HAHMI, yMEHUI, HABBIKOB U (WJIH) ONBITA AeATEJIbHOCTH, XaPAKTEPU3Y FOIIIHX
3Tansl popMHUPOBaHHUS KOMIIETEHIHI

B Tabnune nmnpuBeAeHbI ONUCAHUS MPOLEAYpP MPOBEIEHUS KOHTPOJIbHO-OLIEHOYHBIX
MEPOIPHUATHIA U TPOIEAYp OLEHUBAHUS PE3YIbTATOB OOYUEHUS C MOMOIIBIO OLEHOUYHBIX CPEJICTB B
COOTBETCTBHUH C pab0veil MporpaMMON JUCITUTUIHHBI.

HaumenoBanue
OLIEHOUHOTO Onwucanus PoLEyphl MPOBEIEHUS! KOHTPOJILHO-OLEHOYHOTO MEPOTIPHSTHS
cpejicTBa U TIPOLETyphl OLIEHUBAHUS PE3YIbTATOB OOYyUCHUS

3amuTa 7a00paTOPHBIX PabOT MPOBOAUTCS BO BpeMs J1a0OpaTOpHBIX 3aHATHH. Bo Bpems
MPOBEJICHUS 3aIllUTHl Ja0OpaTOpHOW paboThl MOJBb30BAaThCS Y4eOHHKAMH, CIIPABOYHUKAMHU,

ammra KOHCIICKTaMH JIEKIIUH, TETPAILIMH HE Pa3peLICHO. §

1a6opaTopHOi HpenonaBaTeJ}b Ha JabopaTopHOW paboTe, MpeNIIECTBYIOUICH 3aHSATHIO MPOBE/ICHHS 3aIlUTI

paboTHI nabopaTopHOil pabOTHI, IOBOAWT A0 OOYJAIOIIUXCS: HOMEp 3alluinaeMol jabopaTopHOIt

paboTHI, BpeMs Ha 3aIUTy J1ab0paTOpHOH pabOTHI.
[IpenonaBatens HHGOPMHUPYET OOYUAIOIIUXCSA O Pe3yJIbTaTaxX 3allUThI JA0OPAaTOPHOH PabOThI
cpasy Ioclie ee KOHTPOJIEHO-OLIEHOYHOTO MEPOIIPHSITHSI

[IpenonaBatens Ha yCTAHOBOYHOM 3aHSTHU JOBOJMT 1O OOYYArOLIMXCS: TEMBI, KOJINYECTBO
3aJaHuil B KOHTpOJbHOW pabore. KoHrponbHas paboTa J0KHA OBITH BBHINOJHEHA B
YCTaHOBJICHHBIH CPOK M B COOTBETCTBHM C TIpaBHIaMH K OG(OpMIICHHIO (TEKCTOBOH M
rpaguyeckoil yactei), chpopmynrpoBanHbiMu B [lonoxennn «TpeGoBanust k odopmileHHIO
TEKCTOBOH W TpadUIecKodl NOKyMeHTanud. HOPMOKOHTPONB» B TIOCIEAHEH pemaKIny.
BrimosHeHHast KOHTpoJibHasi paboTa mepenaercss ISl IPOBEPKH  IPEIOJABaTeNio B
yCTaHOBJICHHbIE CpOKM. Ecinm KOHTpoibHAas paboTa BBINOJHEHA HE B COOTBETCTBHU C
YKa3aHUsIMH WJIM HE B TIOJIHOM 00beMe, OHa BO3BpAIIaeTCs Ha JOPAabOTKy

KonTponsHas padora

TecTupoBaHue MPOBOIUTCS IO PE3yIbTaTaM OCBOCHHSI TEM WM Pa3leioB MUCHUTUINHBI WA
[0 OKOHYAHHIO €€ M3y4YCeHHS BO BpeMs J1aboparopHbIXx paboT. Bo Bpems mpoBemeHus
TECTHPOBAHUS IIOJIB30BATHCA YICOHWKAMH, CIPABOYHHKAMH, KOHCIIEKTAMH JICKIUH,
TectupoBanue TeTpajsIMU [UIsl J1a0OpaTOpHBIX pador He paspeuieHo. [Ipenonasartens Ha nabopaTopHOi
paboTe mpeamIecTBYIOMEH 3aHATHIO MPOBEICHHUS TECTa, JOBOIUT N0 OOYJIAIOIIUXCSA: TEMEI,
KOJIMYECTBO 3aJaHUil B TECTe, BpeMs BBINOJHEHUS. Pe3ynbTaTbl TeCTUPOBAHUS BUJIHBI
obyuaromemMycs Ha KOMIIBIOTepe cpa3y Mocie IPOXOXKIACHUS TecTa

21.]'[5[ opraHu3alliid W TIIPOBECACHUA HpOMe)KYTOQHOﬁ arrecTaiun COCTaBJIAKOTCA THIIOBBIC
KOHTPOJIbHBIE 3aJaHUsl WIM HHbIE MaTepuaibl, HEOOXOAMMBIE IS OIEHKH 3HAHUM, YMEHHH,
HAaBbIKOB U (WJIM) ONBITA JIEATEIBHOCTH, XapaKTEPU3YIOLIUX 3Tarbl ((OPMHUPOBAHUS KOMIETEHIINNA B
MIPOILIECCe OCBOEHUS 00Pa30BaTEILHON TPOTPAMMBL.

[lepeveHb TEOPETUYECKHUX BOIPOCOB M THITOBBIC MPAKTHUYSCKUE 3alaHUSI PA3HOTO YPOBHS
CJIOHOCTH JJIsi TIPOBEJECHUS MPOMEKYTOUHOW aTTecTanuu oOydaroluecsl MOoJy4aloT B Hadale
ceMecTpa dYepe3 JJIEKTPOHHYI0 HHGOpMAIMOHHO-00pa3oBaTenbHyto cpeny 3a0llDKT HpI VIIC
(TMYHBIN KAOMHET 00YJaroIIerocs).

Onucanue npoueayp nNpoBeJeHNs MPOMEKYTOYHOM aTTeCTANMHU B hopMe 3a4yeTa
U OLleHMBaHHS pPe3y/IbTATOB 00y4YeHHs
[Ipy mpoBeneHUM MPOMEXKYTOUHOW aTTecTali B (OpME 3ayeTa MpernojaBaTeslb MOXKET
BOCIIOJIb30BaThCsl pe3yJbTaTaMU TEKYIIEr0 KOHTPOJIS yCIIeBaeMOCTH B TeueHue ceMecTpa. C 1enbro
HCIIOJIb30BAaHUsl PE3YIbTATOB TEKYILIETO0 KOHTPOJS YCIIEBAEMOCTH, IpENnojaBaTelb MOACUNUTHIBAET
CPEIHIOI OLIEHKY YPOBHS C(HOpPMUPOBAHHOCTH KOMIIETEHLUH oOyuaromerocs (CymMma OILIEHOK,
MIOJIyYEHHBIX 00yJaroLUMCS, I€TTUTCSI Ha YUCIIO OLICHOK).




Ikaga ¥ KpUTEPUH OLIEHUBAHHS YPOBHSI C(POPMHUPOBAHHOCTH KOMIIETEHIIM B pe3yJibTaTe
U3y4eHUsl IUCHMUILUIMHBI IPU MPOBEeHUHU MPOMEKYTOUHOM aTTecTAlNU
B (hopMe 3aueTa Mo pe3yJbTaTaM TeKYIIero KOHTPOJIsI
(0e3 TONMOJHUTEIBLHOI0 ATTECTAIMOHHOI0 HCTILITAHUA)

CpeHsisi OIleHKa YPOBHS
c(OpPMUPOBAHHOCTH KOMIIETCHIIMH Ouenka
0 pe3yabTaTaM TeKYLIero KOHTPOJL

Orenka He MeHee 3,0 1 HeT HU OJJHOM HEyIOBJIETBOPUTEIHHOM OIICHKH
0 TEKYIIEMY KOHTPOJIIO

«Ba4YTCHO»

OneHka MeHee 3,0 Zmit MOJIy4YeHa XOTS OBl oJIHa
HEYJIOBJIETBOPUTEIIbHAS OIIEHKA 110 TEKYIIEMY KOHTPOJIIO

«HC 3a4YTCHO»

Ecmu onenka ypoBHs C(OPMHPOBAHHOCTH KOMIETEHIUI O0ydJaromerocs HE COOTBETCTBYET
KpUTEpHsIM TMOJy4eHUs 3ayera Oe3 JIOMOJHUTENIBHOTO AaTTeCTAllMOHHOTO MWCHBITAHHUSA, TO
IIPOMEXYTOYHAsl aTTECTAllUsl MPOBOAUTCA I0 MEPEUYHIO TEOPETUYECKUX BOIIPOCOB M THUIIOBBIX
MPAaKTUYECKHX 3aJ]]a4 WIK B (OpME KOMIIBIOTEPHOr0 TecTUpoBaHus. [IpomexxyTounas aTrectanus B
(dbopMe 3ayeTa C MPOBEJICHUEM ATTECTALIMOHHOI'O UCHBITAHUS NMPOXOAUT HA MOCIEIHEM 3aHSATUH 110
JUCLIUILINHE.

[Ipu npoBeaeHHM NPOMEXKYTOUHOM aTTecTaudd B (OpME KOMIIBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTo 3aaaHus gopmupyercs nz OT3 mo nucuuminHe ciiyyailHBIM 00pa3om, HO ¢
ycnoBueM: 50 % 3aaHuil JOKHBI ObITh 3alaHUAMU OTKpbITOro Tuna u 50 % 3agaHuii — 3aKpbITOrO
TUIIA.




