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PABOYAA [TPOTPAMMA JUCHUIUINMHBI
PacuéT, Moge1MpoBaHHe M KOHCTPYHPOBAHHE 000PYA0BAHHSA C KOMIIbIOTEPHBIM YIIPaBJIeHHEM

Ob6paszoBatenbHas nporpammMa: 15.04.05 KOHCTPYKTOPCKO-TEXHOIOMMYeCKoe obecreveHune
MaLUVHOCTPOUTE/bHBLIX NMPOW3BOACTB, MarucTepckas nporpammMa: NMpoeKkTMpoBaHne TEXHOMIOMNYECKMX

MaLlnH

Kypc: 2, cemecTp : 3
MexaHUKO-TeXHOMOMMYeCKUiA (haKy/bTeT,

CemecTp

No

Buz nesiTenbHoOCTU

3

1

Bcero 3a4eTHbIX euHunL,
(KpenmTOB)

Bcero yacoB

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

54

JNekymu, yac.

MpakTnyeckune 3aHATUA, Yac.

18

JTabopaTopHble 3aHATKSA, Yac.

N3 HUX B aKTUBHOI 1
WHTEPaKTMBHO hopme, yac.

10

N3 HUX ﬂpaKTMLIECKOVI
noAroToBKK, Yac.

ATTECTauus, yac.

10

KoHcynbTaumm, vac.

34

11

CamocTonTenibHasn paboTa, Yac.

90

12

Buabl caMocTosTeNIbHO paboThbl
(KypcoBoi1 NPOEKT, KypcoBas
pa6oTa, PI"3(P)/petepart,
NoAroToBKa K KOHTPO/IbHOW
paboTe)

13

Bug aTTectaumm
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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM PefepasibHOro rocyAapCcTBeHHOro 06pa3oBaTe/lbHOro
cTaHAapTa BbicLLero obpasoBaHus Mo HanpasneHuio (cneyunanbHocTK): 15.04.05
KOHCTPYKTOPCKO-TEXHONOrMYeCKoe 0becreveHre MalMHOCTPOUTENbHbIX MPOU3BOACTB

&I OC BBefeH B AeicTre npukaszom Nel1045 ot 17.08.2020 r. , gata ytBepxaeHms: 09.09.2020 r.

MecCTo AUCUMNANHBI B CTPYKTYpe y4ebHOro nnaHa: bnok 1, popmmupyemas y4acTHMKaMm 06pa3oBaTe/ibHbIX
OTHOLUEHWI

Paboyas nporpammMa paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBfeHNIo
(cneumansHocTh): 15.04.05 KOHCTPYKTOPCKO-TEXHO/IOTNYECKOE 0b6ecneyveHne MallMHOCTPOUTENIbHbIX
NMpou3BOACTB

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

MTM, 31.08.2022

YTBepX/AeHa Ha COBETE MEXAHNKO-TEXHO/IOTMYECKOr0 (hakynbTeTa, NpoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
[IOLIEHT, K.T.H. AHNONbLCKNIA B. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

npoceccop VeaHumsckuin B. B.



1. BHewHe TpeboBaHWSA
Tabnuua 1.1

Mpynna

KomneTteHuumn

VIHAMKaTOPbI AOCTUXKEHUS] KOMMETEHLMIA

MpogheccroHanbHble
KOMMETEHLMM

MK-1.B/T1IP Cnoco6eH BbIMOMHATL pa3paboTKy yHKLMOHaIbHOM, TOrMYeCcKoi,
TEXHWUYECKOW 11 3KOHOMMYECKOIA OpraHM3aLmmn MallMHOCTPOUTENbHbIX MPOU3BOACTB, NX
3/1EMEHTOB, TEXHNYECKOT0, a/ITOPUTMIYECKOTO 1 MPOrpamMMHOr0 06ecneyeHns Ha OCHOBE
COBPEMEHHbIX METOL0B, CPEACTB M TEXHOMOTMIA MPOEKTUPOBAHWS 1 aBTOMATM3aLMM

MK-1.B/T1P. 1 3HaeT 3KOHOMMWYECKIME 1 OpraHn3aLMOHHbIE aCMeKTbl KOMMNbIOTEPHOIO
WHTErpypoBaHHOIO NPOU3BOACTBA

MK-1.B/TIP. 5 ¥YMmeeT ncnonb3osaTs Npu peweHnn 3agad CATIP, MHCTpYMeHTasbHble
CUCTEMbI, A3bIKM NPOrPaMMMUPOBAHUS, CUCTEMbI YIIPABIEHWS N KOHTPOAS, CUCTEMbI cbopa
1 06paboTKN AaHHbIX

MpodeccroHanbHbIE
KOMMeTeHLMM

MK-2.B/T1P CnocobeH yyacTBoBaTh B paspaboTke NPOEKTOB, (POPMyNMPOBaTL UX e 1
3a/laum C yYeTOM TEXHOMOMUYECKMX, KOHCTPYKTOPCKMX, 3KCMNyaTaLUMOHHbIX U MPOYnX
napameTpoB, paspabaTbiBaTb 0606LLEHHbIE BAPUAHTLI PeLLEHNS NMPOEKTHBIX 3a4a4y 1
BblGMpaTh ONTUMASbHBIE PeLLeHuns, paspabaTbiBaTb TEXHUYECKME 331aHNA Ha CO3[aHue
HOBbIX Y MOJEPHM3ALMIO CYLLEECTBYIOLLMX MALLMHOCTPOUTENbHBIX U3AENNIA, YCTPOICTB,
CPEACTB W CUCTEM KOHCTPYKTOPCKO-TEXHOIOrMYECKOro 06ecneyeHuns
MaLUVHOCTPOUTENbHBIX MPON3BOACTB, NPOBOANTL TEXHUYECKME PACcUeThI MO BbIMOMHAEMbIM
MPOeKTaM, TEXHUKO-3KOHOMUYECKOMY U (hyHKLVOHA/IbHO-CTOMMOCTHOMY aHann3y
3PDEKTUBHOCTY NMPOEKTUPYEMBIX MALLMHOCTPOUTENBbHBLIX MPOU3BOACTB, CPEACTBaM U
CUCTEMaM OCHalLLIEHWSA, NPOBOAWTL OLEHKY MHHOBALIMOHHOIO NMOTeHLaMa BbIMONHAEMbIX
MPOEKTOB 1 UX PUCKU

MK-2.B/T1P. 2 3HaeT TEXHUKO-3KOHOMMYECKWE NOKA3aTEeNN, KPUTEPUM
paboTocnocobHOCTU, KOMMOHOBKM COBPEMEHHOTO 060PYA0BaHUSA C KOMMbIOTEPHBIM
ynpasneHvem, TeHAEHLNW ero pasBuTmns

YHuBepcasibHble
KOMMETEHL MK

YK-6 CrnocobeH onpefensts U peann3oBbiBaTb MPUOPUTETHI COGCTBEHHOIN AEATENBHOCTU U
CMoco6bI e COBEPLLUEHCTBOBAHNSA HA OCHOBE CaMOOLIEHKM

YK-6. 1 ¥MeeT afanTypoBaThCs K PELUEHNIO HOBbIX MPaKTUYECKMX 3aaay
npodeccnoHanbHoM 061acTn

2. TpeboBaHna HI'TY K nnaHMpyembIM pesy/ibTaTam 00yyeHUsi, COOTHECEHHbIM C

NHAMKATOPaMu JOCTKEHNS KOMMETEHL M
Tabnuua 2.1

VIHAMKATOPbI AOCTMXKEHNSI KOMMETEeHLMIA

PopmMbl OpraHmsaLmnu

Pe3ynbTaTbl 06y4eHUs 3aHATUI

IK-1.B/TIP. 1 3naeT 3K0OHOMHYECKHE H OPIraHH3ANMOHHBIE ACIIEKTHI
KOMIIBIOTEPHOI'0 HHTeI PHPOBAHHOIO IPOM3BOCTBA

IKOHOMMNYECKME N OpraHmn3aLOHHbIE 0COBEHHOCTU KOMIMbOTEPHOIO MNpakTnyecKme 3aHATUS,;
NPOEKTNPOBAHWS TEXHOIOrMYECKOro 060pyf0oBaHus CamocTosTe/ibHasa paboTa

IK-1.B/IIP. § YMmeer ucnojibzoBath npu pemenun 3agay CAIIP,
HHCTPYMEHTAJIbHBIE CHCTeMBI, SI3bIKH NPOrPaAMMHPOBAHUS, CHCTEMBbI
yHnpaBJeHHsI H KOHTPOJIsI, CHCTeMbI c0opa 1 00pa0oTKH TaHHBIX

ncnonb3oBaTh Npy peweHmn 3agad CAIP, MHCTPYMeHTa/bHbIE CUCTEMbI, MaKeTbl | MpakTUYecKune 3aHATUS;
NPUKIaAHbIX NPOrpamm, CMcTeMbl cbopa M 06paboTKM AaHHbIX CamocTosaTe/ibHasa paboTa

IK-2.B/IIP. 2 3naeT TeXHUKO-IKOHOMHUYECKHE OKA3aTeIH, KpUTePUH
padoTocnoco0HOCTH, KOMIOHOBKH COBPEMEHHOI0 000PY/I0BAHUSI €
KOMIILIOTEPHBIM YIPaBJieHHeM, TeHIeHIUH ero pa3BHTHSI

OCHOBHbI€e MOKa3aTenu, KpUTtepumn paboTocnoco6HOCTH, KOMMOHOBKY MpaKTuyecKme 3aHATUS;
COBPEMEHHOT0 060PYA0BaHNS C YUC/IOBLIM KOMMbIOTEPHBIM YNIPaBIEHMEM, CamocTosTeNbHas pa6oTa

TEHAEHLIWW ero pasBuTunsa

YK-6.1 YMmeeT ajanTHPOBAThHCSI K PelIeHHIO HOBBIX IPAKTHYECKHX 32124
npogeccuonaabHOM 00aacTH

peLlaTh HOBbIE NPaKTUYECKME 334aun B NPOdECCHOHaNBHOM 06acTy MpaKTUYecKme 3aHATHS;

CamocTosaTensHas paborta

3. CogepykaHune 1 CTPYKTypa ANCUUMNIIUHDI




Tabnmua 3.1

Tembl NPaKTUYECKNX W3 tnx B A VHpnKaTopsl
P < Yacbl |thopwme npaxT. (*)O;LMSH:; [OCTVIKEHNSA YyebHaa [EeATENbHOCTb
saHsATM Mofr., vac. " | komneTeHunii
CemecTp: 3

AvpakTnyeckas eanHmLa: JuHaMnyecKme nokasartenv paboTbl TEXHOMOMMUYECKOro 060pyoBaHms

1. YacToTHbIE XapaKTepuUCTUKM
1 NepeaaToyHble PYHKLMM
TEXHO/IOrMYeCcKoro 4
060pyaoBaHMs, NX
B3aUMOCBA3b, NPMUMepbI

MK-1.B/MP.5
,MK-2.B/TP.
2,YK-6.1

3yueHne cnoco6os
npescTaBfieHuns
AVHaMNYECKMX
XapaKTepuCTVKMN BO
BPEMEHHOW ¥ YaCTOTHOM
obnacTax

AupakTudeckas egnHuua: MNpusogsl

rnaBHOro ABM>XeHnA 1 nogayvun

2. OnpegeneHue MNK-1.B/Mp.1 VI3yHaloT METOMKN
npvBeieHHOro MOMeHTa 4 2 5 ,MK-1.B/T1P. ONPEENEHIA NPUBEAEHHBIX
WHEPLIMN TEXHO/IOTNYECKOA 5,MK-2.B/T1P

MOMEHTOB MHepLUX MaLlnH
MaLUWNHBbI 2
3. OnpepeneHue
npvBeAeHHOro MOMeHTa MK-1.B/TP.5|N3yyeHne meTo0B
WHepLu1n NpuBoja rnaBHoro 4 2 2 ,[MK-2.B/T1P. |onpeseneHns npuBeseHHOro
ABWKEHUSA TEXHOIOrNYECKON 2 MOMEHTa NHepLUN.
MaLUNHBI

AvpakTnyeckas eanHmua: KruHemaTuyecKmii pacyeT 1 MofienIMpoBaHme 060pyAoBaHUs ¢

KOMMNbKTEPHbLIM yrpaB/IEHNEM

4. YpaBHOBELLNBaHME
MexaHW3MOB MaLLVH C
4MCOBbLIM MPOrpaMMHbIM

MK-1.B/TP.5
,MK-2.B/T1P.

M3yuyeHre METOANK
ypaBHOBELLNBaHUS
MeXaHW3MOB MaLLWH C

nbaBfeHMEM 2,YK-6.1 |4ncnoBbIM NpoOrpammHbIM
ynp yrnpas/ieHNeM
3.1 MNpaKTnyeckaa NoaroToBka
Tabnuua 3.2
No TeMbl 3aHS T CDOprI opraHmsauunmn Co,qep>|<aHV|e HpaKTMHeCKOVI noAaroToBkn

3aHATUN

(Bnabl pabor)

1 YacTOTHbIE XapaKTepUCTUKMN 1 NepeaaTouHbig Mp
(PYHKLMM TEXHONOTMYECKOTO 060PYA0BaHMS,

BbINonHseT crefyoLye Buabl paboT:

X B3aMOCBA3b, NPUMEPbI

13y4eHne CnocoboB NpeaCTaBNeHNs
OVHAMUYECKUX XapaKTePUCTUKM BO
BPEMEHHO 1 YaCTOTHOW 061aCTsX

2 OnpefeneHne NpuBeSEHHOro MOMEHTA Mp BbINonHseT cnefytoLme Buabl pador:
MHepuunn TEXHOMOMMYECKOWN MaLUWHBbI onpeaenanT ﬂpMBeAEHHbIVI MOMEEHT
MHEpUMN MallHbI
3 OnpefeneHne NpuBeSEHHOr0 MOMEHTA Mp BbINonHseT cnefytoLme Buabl pador:
MHEPUWK NMpuBOAa raBHOIo ABMXXEHNA onpeaenanT ﬂpMBeAEHHbIVI MOMEHT
TEXHONOrNYEeCKON MaLUMHBbI MHEPUWMWN TNaBHOTO ABMXKEHUA MaLLUUHbI
4 YpaBHOBeLLNBaHKE MeXaHU3MOB MalUUH C Mp BbINonHseT cnefytoLme Buabl pador:
YKNC/M0BbIM NMPOrpaMMHbLIM ynpaB/ieHNEM peLwarT 3agaqn ypaBHOBELLMBaHUA
MeXaHN3MOB MalLLUUH C YNCNOBbLIM
nporpamMmmMHbIM yNpaBaeHUeMm
3.2 CamocToATeNbHas paboTa 0by4yaroLerocs
Tabnuua 3.3
" ViHavKaTopbl Yacbl Ha Yacbl Ha
Ne Brabl caMocTosATe/IbHOM paboThl LOCTVKEHNA
< |BbINO/IHEHWE [KOHCYIbTaLNK
KOMIMETEHLMIA




CemecTtp: 3

MK-1.B/MP.5,MN
1 |PI3/Pethepar K-2.B/T1P.2,YK-|40 15
6.1

B TeyeHune cemecTpa CTYZEHTbI BbINOMHAT pacyeTHO-rpaMyecKoe 3afaHne, KOTOPOoe CBA3aHO C PacyeToM,
MOZE/IMPOBaHNEM W KOHCTPYUPOBaHWEM NPUBOAA TEXHONOrMYECKOro 060pyA0BaHNS C KOMMbIOTEPHbLIM
ynpasneHvem: PofpirvH A. B. CucTeMbl NporpaMMHOro ynpasneHus 3 [OneKTpoHHbIN pecypc] :
3NEKTPOHHbIN y4ebHO-MeToAMYeCKNiA Komneke / A. B. PoabiruH ; HoBocu6. roc. TexH. yH-T. -
Hosocunbupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215008. - 3arn. ¢
JKpaHa.

MK-1.B/MP.1,MN
K-1.B/IP.5,MK-
2.B/MNP.2,YK-6.
1

2 |lMNoArotoBKa K 3aHATUAM 10 4

Mpn NOArOTOBKE K 3aHATUAM BbIMONHAOTCA CleLytoLye Buibl y4eOHON AesTeNbHOCTH:

- paboTa C KOHCNEKTOM JIeKLMU;

- YTeHue TeKcTa (y4ebHmKa, y4ebHOro nocobus, NepBOMCTOYHIKA, 4ONONHUTENIbHOM NNTepaTypbl);

- KOHCMeKTMpOBaHMWe TekcTa (paboTa co CrpaBoYHMKaMU, HOPMATVBHBIMU AOKYMEHTaMW);

- COCTaB/IEHVE M/1aHa 0TBETa HA KOHTPO/IbHbIE BOMPOCHI: PoabirvH A. B. Cuctembl nporpaMmMHOro
ynpasneHus Il [SNeKTPOHHbIN pecypc] : 3NEKTPOHHbIA y4ebHO-MeToAMYECKMn Komnneke / A. B. PoabIrnH
; HoBoCKG. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000215008. - 3arn. ¢ aKpaHa.

MK-1.B/MP.1,Y

K-6.1 15 5

3 | ononHnTeNnbHas yuebHas AedTeNIbHOCTb

YrnybneHHoe n3yyeHne OTAe/bHbIX TeM Y4ebHOI NporpamMmmbl Mo AMCUMnInHe PacyeT, MoAeIMpoBaHue v
KOHCTPyMpoBaHve 060pyL0BaHNSA C KOMMNbIOTEPHbIM ynpasnieHnem: PogpiruH A. B. Cuctembl
nporpammHoOro ynpaeneHuns 3N [ONeKTPOHHbIN pecypc] : 3NeKTPOHHbIN y4eBHO-METOANYECKUIA KOMMNEKC /
A. B. PogpirnH ; HoBocurb6. roc. TexH. yH-T. - HoBocmbumpck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000215008. - 3arn. ¢ aKpaHa.

MK-1.B/MP.1,MN
K-1.B/MP.5,MK-
2.B/P.2,YK-6.
1

4 |[MoaroTtoBka K aTTecTaymm 25 10

Mpn NOAroTOBKE K 3a4eTy 06yYaroLLMiics paboTaeT C KOHCNEKTOM /IEKLMIA U AOMONHSAET ero Matepuanamm
3 CNCKA OCHOBHOW W [OMOMHUTENbHOM NINTEPATYPbI, & TAKXKE 3/IEKTPOHHOIO pecypca U cetn IHTepHeT:
PogpirvH A. B. CucteMbl NporpaMMHoOro ynpasseHns 3 [SN1eKTPOHHbIN pecypc] : 3N1eKTPOHHbIN
yue6HO-MeTOAMYecKUiA Komnneke / A. B. PogbiruH ; HoBocub. roc. TexH. yH-T. - HoBocmbupcek, [2015]. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000215008. - 3arn. ¢ sKpaHa.

3.3 TexHonorusa oby4eHns

[ns opraHnsaumm 1 KOHTPOA CaMOCTOATE/IbHOM paboTbl 00yYaroLWMXCS, a TaKKe NPOBeAeHNSs
KOHCYNbTaUuiA NPUMEHSIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TEXHONOrMK (Tabn. 3.4).

Tabnuua 3.4
[JesTenbHOCTb VHhopmaLMOHHO-KOMMYHNKALNOHHbIE TEXHOM0M K
e-mail:nos@corp.nstu.ru; Moptan HI'TY; Cpefa 3M1eKTPOHHOIo
VIiHopumpoBatine 00yyeHusa HI'TY
KOHCcynbTMpoBaHme e-mail:nos@corp.nstu.ru; Cpefa 3neKTpoHHOro o6yyenms HI' TY
KoHTponb Cpefa aneKTpoHHOro obyyeHms HI'TY

Pa3meLLieHne y4eGHbIX

Cpepa aneKTpoHHOro obyyeHmst HI'TY; 36C
mMaTepvanos




Tabnmuya 3.5

AKTVBHbIE 1 MHTEPAKTVBHbIE DOPMbI MPOBEAEHUS 3aHATUI

Ne HavnmeHoBaHVe akTUBHbIX hopM

1 | Awnckyccus

Kparkoe onucanue npumenenusi: OOCyXIeHIEe TEOPETUUECKOT0 MaTeprasia 1 pereHne
MPaKTHYECKHX 33a/1a4 B PAMKaxX PacCMaTPUBAEMBIX METOIUK C 3JIEMEHTAMU TUCKYCCUU MEXKIY
ydyacTHUKaMU y4eOHOro mpoiecca

4. MpaBuna aTTecTaumm 0byyaroLmxca no ANCUUMINHE

[ns atTecTaymm obyvarowmxca no AUCUMNINHE cnosb3yeTcs 6abHO-PenTUHIOBas c1UcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.
KpaTkast nHtopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHnBaeMble BUbI LeATeNIbHOCTY 06y4aroLmxcs a1 MakcumasibHbI 6asin
CemecTp: 3
IIpakxmuueckue 3anamusi: 12 20
PI3/Pegpepam: 28 60
3avem: 10 20

B Tabnuue 4.2 npenctas/ieHO COOTBETCTBYE POPM KOHTPO/IA 3asB/IiEMbIM TPebOBaHUAM K
pesynbTaTamM 0CBOEHWS AUCLUMIVHBI.

Tabnuua 4.2
Dopmbl
Kogabl P
o KOHTpONA
KOMeTeH MHAnKaTopbl JOCTMXKEHUS KOMMNETEHLMIA
Lmii sauMTal o et
PIr3/p
MK-1.B/ |K-1.B/MNP 1. 3HaeT 3KOHOMMYECKME 1 OPraHN3aLMOHHbIE aCNeKTbl KOMMbIOTEPHOT0 + +

MNP NHTErpnpoBaHHOro nponsBoAcTBa

MK-1.B/TP 5. YMeeT ncnonb3oBaTb Npu peweHny 3aga4 CAlP, MHCTpYMeHTa/bHbIe
CUCTEMbI, A3bIKX NPOrPaMMUPOBAHNS, CUCTEMbI YNPABNEHWA U KOHTPOAS, CUCTEMbI cOopa 1 + +
06paboTKN faHHbIX

MK-2.B/ MK-2.B/TIP 2. 3HaeT TeXHWKO-3KOHOMUYECKIE MoKa3aTe/n, Kputepun paboTocrnocobHOCTH,

KOMMOHOBKMW COBPEMEHHOTO 060PYA0BaHNS C KOMMbIOTEPHBLIM YNpaBneHWeM, TeHAeHUMN ero |+ +
rne
PasBUTUS
VK-6 YK-6 1. YMeeT aanTuposaTbCst K PeLIEHMIO HOBbIX NPAKTU4ECKUX 33/a4 NPO(ECCHOHANBHON | +

obnacTtu

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMMIHE NPeACTaBNeH B NpunoXxeHnn Ne 1 K paboyeli
rnporpavme.

5. Jlutepatypa
OcHoBHas nuTepaTypa




1. Uccnenosanre u BEIOOp MapaMeTPOB MPU MPOESKTHPOBAHUY TEXHOJOTUIECKIX MAIIHH :
moHorpadwus / FO. U. Toxropusriii u ap.- HoBocubupck: M3a-so HI'TY, 2020.- 258, [1] c. : mn.-
TekcT : HemocpeacTBeHHBI.- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000242609.- [lom. THT. 1., OIJI. aHTJL.

2. Iloxropsnsrit 0. U. [IpoekTupoBaHe MEXaHN3MOB TEXHOJOTUUECKUX MAIIUH : [y4eOHOe
nocobue] / ¥O. U. Toaropssrii, B. FO. Ckuba, T. I'. MaptsiHoa ; HoBocu6. roc. TexH. yH-T.-
HoBocubupck: M3a-Bo HI'TVY, 2021 .- 85, [1] c. : ni., Taba.- Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000243681

3. A6ynexanos, C. P. Cuctemsr UITY meTamnopexymux cTaHKOB : yueOHoe mocodue / C. P.
AGynbxanoB. — Camapa : Camapckuii yausepcuret, 2021. — 72 ¢. — ISBN 978-5-7883-1622-2.
— Texkcr : anexTponHsiii // JIaHb : 3nekTpoHHO-0MOMHOTeuHast cuctema. — URL:
https://e.lanbook.com/book/257075 (nata obpamenwus: 07.03.2023). — Pexxum moctyma: st
aBTOPU3. MOJB30BATECH.

[lononHnTenbHas nuTepaTypa

1. XKunses, A. H. Hanagka u o6pabotka Ha crankax ¢ UITY : yueObnoe mocobue / A. H. XKunses, C.
P. AG6ynpxanoB. — Camapa : Camapckuii yausepcuret, 2020. — 64 c. — ISBN
978-5-7883-1575-1. — Tekcr : anmekTpoHHBIH // JIaHb : 31eKTPOHHO-OMOIHMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/188943 (mata obpamierus: 07.03.2023). — Pexkum mocTtyma: s
aBTOPU3. TOJIH30BATEIIEH.

VIHTepHeT-pecypcehbl

1. [Topran MmammHOCTPOEHMS [ DIIEKTPOHHEIIN pecypc|: HCTOYHHK OTpacieBoi nHpopmamuun. - 2017.
- Pesxxum moctyma : http://www.mashportal.ru. - 3arm. ¢ sxpana.

6. MeToagu4eckoe 1 NPorpaMMHoe obecrieyeHme, NHHOPMAaLIMOHHbIE TEXHOIOM NN

6.1 MeTogunyeckoe obecrneyeHne

1. Aynkuaa M. I1. Oprann3anus caMoCTOsSTEIbHOU paboThl cTyaeHToB HoBOCHOMpCKOTO
rOCyJapCTBEHHOTO TEXHUYECKOTO YHUBEPCHUTETA : yueOHO-MeToandeckoe mocodue / M. T1.
Hynxuna, FO. B. Hukutus ; HoBocu6. roc. TexH. yH-T.- HoBocuOupck: M3n-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- TekcT : HEMOCPEACTBEHHBIN.- Peskum gocTyra:
http://elibrary.nstu.ru/source?bib_1d=223022

2. Ckuba B. 0. MaTtematuueckoe MOAeTUPOBAHNE TEXHOJIOTMUYECKUX MAITUH [ DJIEKTPOHHBII
pecypc] : a7eKkTpoHHBI yueOHO-MeToauueckuii komruieke / B. FO. Ckuba, FO. U. TToaropHsiii ;
Hosocu6. roc. Texs. yH-T. - HoBocubupck, [2017]. - Pesxxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000234798. - 3aru. ¢ 3kpaHa.

3. Ckuba B. FO. Pacuet u koHCTpynpoBaHUE CTAHOYHOTO 00OPYya0BaHUs [ DIEKTPOHHBIN pecypc] :
3JIEKTPOHHBIN yueOHO-MeToanueckuii komrieke / B. KO. Ckuba ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2017]. - Pesxxum goctyma: http://elibrary.nstu.ru/source?bib _id=vtls000234166. -
3ary. ¢ 9KpaHa.

4. Pogeirun A. B. Cuctems! nporpammHoro ynpasieHnus D11 [DnexkrponHsslii pecype] :
ANIEKTPOHHBIN yueOHO-MeToarueckuii komruieke / A. B. Pogsirus ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pesxum moctyna: http://elibrary.nstu.ru/source?bib _1d=vtls000215008. -
3ary. ¢ 9KpaHa.

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 TpexmeprHoe monenmuposanue 00rekToB ACKOH Kommac 3D
2 [IporpaMma aBTOMAaTH3aIMH HaydHO-TeXHUUYeCKuX Bohrunciennii MathWorks MATLAB

3 MathCAD - 310 nHTErpupOBaHHAsI CUCTEMA MTPOrPAMMUPOBAHHUS, OPUEHTUPOBAHHAS HA
MMPOBEAEHUE MaTEMATHUECKUX M HHKeHEpHO-TexHIueckux pacyetoB. PTC MathCAD

4 Anropurmudecknii U mporpammHbiil nHCTpyMeHTapuil 11t MATLAB MathWorks MATLAB
Communications Toolbox

5 Tlaket oducHbix mpunokeruii Microsoft Office



6 I1O nns MmomenupoBaHUs, aHATN3a U MMPOEKTUPOBAHUS yrpaBistomux cucteM MathWorks
MATLAB Control System Toolbox

6.3 NHhopMaLyoHHble TEeXHONOornm

Mpu ocyLLIECTBNEHNI 06pa30BaTeIbHOMO NPOLECCca MO AUCLMNIMHE NMPUMEHSIOTCS 3M1EMEHTbI
[VCTaHLMOHHBIX 06Pa30BaTe/bHbIX TEXHOMOMA, a TAKXKe CUHXPOHHOFO U aCUHXPOHHOIO
B3aMO/IE/CTBYS B 9/1EKTPOHHOI MHDOPMaLIMOHHO-06pasoBaTeNbHOl cpeabl HITY .

7. MaTepnanbHO-TeXHNYECKOe obecneyveHve

KomnnekT o60pyaoBaHUs

Ne HanmeHoBaHue HasHa4yeHune

1 |KomnbloTepHbI KnaccNe6 NpoBefeHMe NEKLUNOHHbIX, NPaKTUYECKUX U
NabopaToOpPHbIX 3aHATUA.

2 |MpoekTop BenQ W1200 DLP 1800 ANSI

1080P(K.5,ayn.250)

[1Ns NpoBeieHNs 3aHATUIA CO CTyeHTaMu
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®OH/JI OHEHOYHbBLIX CPE/ICTB

JUCHUTIMHBI

PacuéT, MmoesiupoBaHe U KOHCTPYHPOBaHMeE 000PY/10BAHMS ¢ KOMIIBIOTEPHBIM YIIPaABJIeHHEM
O6pazoBarenbHas nporpamma: 15.04.05 KoHCTpyKTOpCKO-TEXHOIOTHUYECKOE OOecredeHre
MalTUHOCTPOUTEIBHBIX ITPOU3BOACTB, MarucTepckas nporpamma: [IpoekrupoBanue
TEXHOJIOTMYECKUX MAalllUH

Hosocubupck 2022



1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

O06o0mieHHas cTpykTypa (hOHAa OLIEHOYHBIX CPEJCTB MO AUCHUILINHE Pacuér, MopenupoBanue u

KOHCTPYUPOBaHME OOOPYAOBaHUS C KOMIIBIOTEPHBIM
COBOKYIIHOCTh ~ PE3yJbTaTOB OOy4YyeHUs 10 JAUCLHUILIMHE (MOAYIIO)

yhopaBlieHHEM TpejcTaBieHa B TaOmure.
COOTHECEHA C YpPOBHSIMHU

C(l)OpMI/IpOBaHHOCTI/I KOMHGTCHHI/II\/'I 1 COOTHCCCHHBIMH C HUMHU MHJIUKAaTOpaMH. I/IHI[I/IKaTOpI)I JOCTHIXCHUA

KOMIIETCHIIMM HU3MepsieMbl

C TIOMOIIBIO CPEACTB TEKyLIeH M IPOMEXKYTOYHOM aTTEeCTalUd 10

aucuumimae Pacuy€r, MoaenupoBaHME€ W KOHCTPYMPOBAaHHE OOOpPYAOBaHUS C KOMITBIOTEPHBIM
YIIpaBJICHUCM.
Tabmuma
JTansl OLEHKHU Pe3yJabTATOB 00yUeHUs U
COOTHECEHHBIX ¢ HUMHM HHAMKATOPOB
JTOCTHKEHHS KOMITeTeHIIUH
dDopmMupyeMble Nupukatopsl MeponpusTus
. TeMbl TeKyIIero KOHTPOJIst
KOMIIETEH I KOMIIETEeH I i IIpomexkyTouHast
(xoHTpOIBLHAS
padora, KypcoBoi arrecraius
(3K3amMeH, 3a4eT)
npoekrt, PI'3(P),
pedepar u ap.)
ITK-1.B/TIP CnocobeH|1. 3Haer Onpenenenue npuseaeHHoro | PI'3, paznen 3 3auer, Bompoc 1-11
BBITOJTHATE SKOHOMHYECKHE U MOMEHTA HHEPIUH
pa3paboTKy OpraHM3aIMOHHBIC  |TEXHOJOTHUCCKOW MAIUHBI
(hyHKIHOHATBHOM, aCIIEKTHI
JIOTHYECKOH, KOMIIBIOTEPHOTO
TEXHHYECKOMN 1 | HHTETPUPOBAaHHOTO
SKOHOMHYECKOM TIPOU3BOJICTBA
OpraHU3aINA
MAaIIMHOCTPOUTEIBHBIX
MIPOU3BO/ICTB, X
JJIEMEHTOB,
TEXHUYECKOTO,
AITOPUTMUYECKOTO U
POTPaAaMMHOTO
obecrieueHus Ha
OCHOBE COBPEMCHHBIX
METOZOB, CpPEACTB U
TEXHOJOTUH
MPOCKTHPOBAHUS u
aBTOMAaTH3aLHMHU
TIK-1.B/TIP 5. Ymeer Onpenencaue npusenenHoro |PI'3. Pazgen 3-5 3auer, Borpockr 5-11
UCTOJB30BaTh MPH  |MOMEHTAa  HMHEPUWH  MPUBOJA
peIIeHIY 3a1a4 IJIABHOTO JIBHKEHHSI
CAIIP, TEXHOJOTMYECKOI MaIIuHbI
HHCTpYMEHTaJbHbIC |OnpenencHue MPUBEICHHOTO
CHCTEMBI, SI3BIKU MOMEHTA HHEPIHH
[IPOrPAaMMHPOBAHHUS, |TEXHOJOTHUSCKON MAIWHBI
CHCTEMBI YpaBHOBEUIMBAHAE MEXaHU3MOB
yIIpaBJICHUS U MaIlH c YHCIIOBLIM
KOHTPOJISI, CHCTEMBI | TPOTPaMMHBIM yIpaBJICHUEM
coopa u 00paboTkn  |YacTOTHBIC XapaKTePUCTUKH U
JIAHHBIX nepeaaToOYHbIe GbyHKIIH
TEXHOJIOTHYECKOT'O

000pyIOBaHUsA, WX B3aUMOCBS3b,
IIPUMEPBI

TTIK-2.B/TTP CmnocobeH |2. 3HaeT TeXHUKO- Onpenenenne npuseaennoro [PI'3. Pazmern 6 3adger, Bompocel 11,
y4acTBOBaTh B|3KOHOMUYECKHUE MOMEHTa  MHEpUUU  I[PUBOJA 12-14

pa3paboTKe TMPOEKTOB, |TIOKa3aTeIH, TJIaBHOTO JBIDKCHUS

(hopMyIHpOBaTE WX |KPUTEPHH TEXHOJIOTHYECKOH MAaIIHHBI

menm ®W  3agadd  ¢|paborocnocoOHOCTH, |Onpenenenue MIPUBEJICHHOTO

Y4ETOM KOMITOHOBKH MOMEHTa WHEPIUH




TEXHOJIOTUYECKHX,
KOHCTPYKTOPCKHX,
9KCIUIyaTal[HOHHBIX U
NpOYNX IapaMeTpoB,
pa3pabartbIBaTh
00001IeHHBIE
BapUaHTBHI
MPOEKTHBIX
BBIOMPATH
ONITHMaJIbHBIC
peueHus,
pa3pabaThIBaTh
TEXHUIECKUE 3aJaHus
Ha CO3JaHHWE HOBBIX U
MOJICPHU3AIIHIO
CYIIECTBYIOIIIX
MAaIIMHOCTPOUTETBHBIX
U3JENUH, YCTPOWCTB,
CPEACTB M  CHUCTEM
KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOTO
obecreyeHus
MAalIMHOCTPOUTEIbHBIX
MPOU3BOJICTB,
MPOBOAUTH
TEXHUYECKUE PacdeThl
o BBITTOTHAEMBIM
NpOEKTaM, TEXHHUKO-
9KOHOMHYECKOMY U
(yHKIMOHAIBHO-
CTOMMOCTHOMY
aHaIHN3y

3¢ GeKTHBHOCTH
MIPOEKTUPYEMBIX
MAaIIMHOCTPOUTEIIbHBIX
MPOU3BOJICTB,
Cpe/CTBaM M CHCTEMaM
OCHaIlCHUS,

peleHust
3amady

COBPEMEHHOTO
000pyI0BaHUS C
KOMITBIOTEPHBIM
yIpaBiICHUEM,
TEH/ICHIIUH €TO
pasBUTHS

TEXHOJIOTUYECKOH MaIlUHEI
YpaBHOBEIINBAHUE MEXaHH3MOB
MaIIiH c YHCIOBBIM
MPOTPaMMHBIM yTIpaBICHUEM
YacToTHBIE XapaKTEPUCTHKH U
HepelaTOuHbIe ¢$hyHKIUH
TEXHOJIOTUYECKOTO

000pyIOBaHUs, UX B3aHUMOCBS3b,
MPUMEPHI

MPOBOANTH OLICHKY
WHHOBAI[HOHHOTO

MOTEHIMAaa

BBITIOJITHACMBIX

MPOEKTOB M UX PUCKH

YK-6 CrniocobeHn|1. YMmeer VYpaBHoBemBanue Mexanu3moB|PI'3. Pasnensr 3-6 3auer, BOMpOCH 7-
OIIPEJEIIATh 1 |alalTupOBaThCs K MalIuH c YHCJIOBBIM 11-17 .
pean30BbIBATH PELIEHUIO HOBBIX IIPOrpaMMHBIM YIIPaBICHUEM

MPUOPUTETHI MPaKTUYCCKUX 3aJ1a4d YacToTHBIE XapaKTCpUCTUKNU U

COOCTBEHHOH poheCCHOHANBHON | MIepeaaTOYHBIE byHKIIH

JIeITeIIbHOCTH n|obmnactn TEXHOJIOTUYECKOTO

CIIOCOOBI ee 000pyIOBaHUsI, UX B3aHMOCBS3b,

COBEpPILIEHCTBOBAHMUS pUMEpPHI

Ha OCHOBE

CaMOOLIEHKU

2. MeTtoanka oueHKH 3TanoB GopMHUPOBAHHS KOMIIETEHIHIA MO AUCHUILINHE

Pesynbratel 00y4deHHs MO AMCUUIUIMHE (MOJIYJIO), COOTHECEHHBIE C YCTAHOBJIEHHBIMU B
IporpaMMe HMHAMKATOpaMH JOCTHKEHMsI KOMIIETEHIIMM INPOBEPSAIOTCS IMPH IMPOBEIEHUU MEPONPUATUI
TeKyIleW arTecTalu (KOHTPOJIS) B Mpoliecce U3YYeHHs] AUCUMILTUHBI (MOAYs), YKa3aHHBIX B TaOiuLe

paznena 1.




B 3 cemectpe 00s3aTenbHBIM 3TAallOM TEKYIIEH aTTECTallMM SIBISIETCS pPacdeTHO-Tpaduueckoe
3amanue (pabora) (PI'3(P)). TpebGomanus k BwmoaHeHuto PI'3(P), coctaB u mpaBuia OIEHKH
cpopmynupoBansl B nactiopre PI'3(P).

[IpomexxyTouHast aTTecTanysl Mo AUCHUIJIMHE TPOBOAUTCA B 3 ceMmecTpe - B ¢opmMe 3ayera,
KOTODBII HarpasieH Ha OLEHKY CPOPMUPOBAHHOCTH PE3YIHTATOB OOYUECHHUS IO JUCHUIUIMHE (MOIYIIO),
COOTHECEHHBIX C YCTAaHOBJICHHBIMH B TIPOTpaMME€ WHAMKATOPaMHU JOCTIXEHUs kommereHuwmid [IK-
1.B/ITP, ITK-2.B/TIP, YK-6 1 COOTHECEHHBIX C HUIMU MHAUKATOPOB. (CM. TaOIUILy pa3zena 1).

3auer mpoBoaUTCS B (MMCbMEHHOM) (popme, 1o OryieTam

OOmue mnpaBuia BBICTABICHUS OLEHOK TEKYLIEH W IMPOMEKYTOYHOM aTTeCTaluu IO
JTUCIUIUIMHEONPEeIAoTCS OaUIbHO-PEUTUHIOBOM CHCTEMOM, MpHBEIEHHOH B pabouell mporpamme
JUCLUIUINHBI.

Ha ocHoBaHuu KpuTepues, MPUBEACHHBIX B I1. 3, OCYILIECTBISAETCA OIEHKA YPOBHEHM TOCTUTHYTHIX
pe3ynbTaTOB OOY4YEHUs TM0 JUCHUILIMHE (MOIYJIO0, COOTHECEHHBIX C YCTAaHOBJICHHBIMH B IPOrpamMme
uHauKatopamMu jgoctwkenus kommetreHnuit [IK-1.B/ITP, IIK-2.B/IIP, VYK-6, 3akpemieHHbIX 3a
JIUCITUIIIIMHOM.

3. OO0mas xapakTepucTHKA YPOBHeH pe3yJbTaTOB 00y4eHHs, COOTHECEHHBIX ¢ HHAUKATOPaAMH
JOCTHKeHHSA KOMIIeTeHIIUIA

IIpoaBunyrsiii. Teoperuueckoe coaepkaHue Kypca OCBOEHO — MOJHOCTBbIO.  CTyneHt
JIEMOHCTPUPYET CHUCTEMAaTHYECKOEe M TIJIyOOKOe MOHMMaHHe y4yeOHOro MaTepualla M CHOCOOHOCTh K
CaMOCTOSITEJIbHOMY IOIOJHEHUI0 M OOHOBJIEHMIO 3HAaHMM B XOJ€ JalbHeWniell yuyeOHOW pabdoThl U
npodeccuoHanbHON nesTenbHocTH. CHopMUPOBaHBl HEOOXOIUMBbIE HABBIKU MpaKkTHUecKoi paboTel. Bee
yueOHbIe 3aJJaHus, IPEJYCMOTPEHHBIE TPOrpaMMOil 00yUeHMsI, BHITIOJHEHBI KaYECTBEHHO, 0€3 3aMeYaHui.
Pe3ynbrathl 00y4eHUs MO AMCHUILUIMHE (MOJYJI0), COOTHECEHHbIE C YCTAaHOBJIEHHBIMH B IPOTrpaMMme
UHAMKATOpaMH JOCTHKEHHUS KOMIIETEHI[MM, OIICHEHbl YHCIOM OajuloB, BXOSIIMM B JHMana3oH
IIPOJIBUHYTOTO YPOBHH.

ba3oBblii. Teopernueckoe cojepkaHne Kypca OCBOEHO B 00beMe, HEO0OXOJAMMOM IS
nanpHeimel yuebbl M mpodeccHOoHanbHOM  JedTenbHOCTH. HaBbIKM  MpakTHUECKOM  paboThI
chopmupoBanbl Ha 0a30BOM ypoBHe. Bce mpemycMoTpeHHBIE TTpOrpaMMoi o0yueHusi yaeOHbIE 3aaHus
BBINOJIHEHBl C HEOOJBIIMMH IOIPEIIHOCTAMHU. Pe3ynbraTel 0OyueHHs] MO JUCHUILIMHE (MOJIYIIO),
COOTHECEHHBIE C YCTAaHOBJIEHHBIMHU B IIPOrPAMME MHAMKATOPAMH JOCTH)KEHHS! KOMIIETEHIIUN, OLEHEHBI
YKCcI0oM 0aJIOB B Ipejiesiax 0a30BOro ypOBHS.

IToporoselii. Teopernueckoe coaepkaHHE Kypca OCBOEHO B 00beMe, HEOOXOIUMOM JUIs
nanpHeimei yueObl U npoecCHoHaNbHON AeaTeNbHOCTH. HekoTophle mpakTHUeCKHe HaBBIKU paboThI C
chopmupoBaHbl ¢ Tpoberamu. YueOHbIE 3aJaHUs, MPEAYCMOTPEHHbIE NporpaMmMoi 00ydeHus,
BBIMOJIHSUIMCh € OLIMOKaMH, MCIPaBIEHHBIMU 110/ PYKOBOJCTBOM IMperojaBaTens. Pe3ynabTarsl
o0ydeHus 1o AUCUUILIMHE (MOIYJII0), COOTHECEHHBIE C YCTAHOBJICHHBIMU B MTPOrpaMMe MHAUKATOPaMHU
JIOCTHKEHUS] KOMIIETEHIUH, OIIEHEHbI YHCIIOM OalIoB B IpejiesiaX MOPOroBOrO YPOBHSL.

Hu:xe moporosoro. Teopernueckoe coaepkaHue Kypca ocBoeHO (parmeHTapHo. HeoOxonumebie
HaBBIKM MPAKTUYECKOH paboThl C(HOPMHUPOBAHBI MHUHMMAIbHO. BONBIIMHCTBO Y4eOHBIX 3aJaHMM,
IPElyCMOTPEHHBIX MpOrpaMMoi OOy4eHMs, HE BBINIOJIHEHBbI. Pe3ynbraTel OOydeHUs MO JUCIMILIUHE
(MOAyI0), COOTHECEHHBIE C YCTAaHOBJIEHHBIMH B IIPOrpaMMe MHAUKATOPaMH JOCTUKEHHS] KOMIIETEHIHH,
OLIEHEHBI YMCIIOM 0aJIJIOB, BXOAAIINX B IMANa30H HIKE ITOPOTOBOTO YPOBHH.



denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKIACHHUE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa npoekTrpoBaHus TEXHOIOTHYECKUX MAIIMH

IHacnopr 3a4era

1o qucuuiuinHe «Pacuér, MozenupoBaHue U KOHCTpYUpOBaHUE 000pyI0BaHUS C
KOMIIBIOTEPHBIM YIIPaBICHUEM», 3 CEMECTP

1. Meroauka oLeHKH

3ager npoBoauTCs B (MEChMEHHON) (opme, o Omneram. buser cocrout mu3 3 BOMpPOCOB H
337129 ¥ (POPMUPYETCS IO CIICAYIOLIEMY MTPABIITY:
— TIepBBI BOMPOC BHIOMpAETCS U3 TMaia30Ha BOIPOCOB TeopeTHUYeCKoro riana (1-4);
—  BTOpOH BOIPOC M3 IMaIia30Ha BOIPOCOB MpaKkTu4eckoro miana (5-17);
— TpeTHii BONPOC — 33j1aua.
Takum 00pa3oM, MPOBEPSIOTCS PE3yJbTaThl OOYYCHHUs IO JUCHMILIMHE (MOJYIIIO),
COOTHECCHHLIC C YCTAHOBJICHHBIMU B ITPOrpaMMC HHAUKATOpaMU JOCTUKCHUA KOMHCTCHIII/IfI.
Ha 3ayere mpenopgaBarenb BIpaBe 3aJaBaTh CTYACHTY YTOYHSIOIIME U JOTOJHHUTEIIHHbIC
BOIIPOCHI U3 001IIero repedHs (11. 4).
dDopmMma Guiera 1yis 3aueTa

HOBOCUBUPCKUI I'OCYJAPCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET
®akynerer MTO

Buaer Ne
K 3a4eTy 1o aucuuiuinHe «Pacuér, MomenpoBanue U KOHCTPYUPOBaHKE 000PYA0BaHUS C
KOMITHIOTEPHBIM YIIPABICHUEM))

1. Boripoc 1 Yto Takoe moxaens?
2. Bompoc 2. ITocTpoeHne MaTeMaTHYeCKOi MOENU AJik KOPOOKHU CKOPOCTEH TOKapHOTO CTaHKA.

3. 3agaua.

Yr1Bepxkaato: 3aB. kadenpoit JIoJKHOCTR, DO
(moamucs)

(mata)

2. Kpurtepum ouneHku pe3y/bTaTOB 00y4YeHHsl, COOTHECEHHbIX C YPOBHSIMH OCBOEHMS
UHIUKATOPOB JOCTUKEHUS] KOMIIeTeH il

OtBer Ha Oujer [y 3ayeTa 3aCUMTHIBACTCS HAa NMPOABHHYTOM YpPOBHE, €CJIU CTYACHT
IPOBOJMT CPAaBHUTEIbHBIM KOMILJICKCHBIM aHAN3 MaTepuana, BBIBISIET MPoOJIeMbl, peiaraet
MEXaHHU3Mbl MX pEIICHUs, MPEACTaBIseT KOJIWYECTBEHHbIE XapaKTEPUCTUKU OIpeIeIeHHbIX

1



MPOIIECCOB, MPUBOAUT KOHKPETHBIC MPUMEPBI, HE TOMYyCKAaeT OMIMOOK U CIOCOOeH 000CHOBAThH
BBIOOp MeTona pemreHus 3agadnd. COBOKYITHOCTH pPe3yJbTaTOB OOYUYEHHUs IO JUCIUIUIHHE
(MOMyJIF0) M COOTHECCHHBIX C HHUMH HHIUKATOPOB JOCTHUXKCHUS KOMIICTCHIIUN HE COICPIKUT
po0OeIoB. YCTAaHOBJICHHBIC B IPOrpaMMe KOMIIETCHIHMH C(HOPMHUPOBAHBI B IOJIHOM OOBEMe.
Ouenka cocrasisier om 18 0o 20 6annos.

OtBer Ha OwIeT IS 3aYeTa 3aCUMTHIBACTCA HAa 6A30BOM YPOBHE, €CJIM CTYICHT IPH
OTBETE Ha BOMPOCH (DOPMYIHPYET OCHOBHBIC MOHSTHS, JAaET XapaKTEPUCTHKY IPOIECCOB,
SIBIICHUH, TMPOBOJUT aHAJM3 IPHYMH, YCIIOBUH, CIOCOOCH MPEICTAaBUTh KOJIMYCCTBCHHBIC H
Ka4eCTBECHHBIC XApPAKTEPUCTHKH MPOIECCOB, HE JOMYCKAET CYIIECTBEHHBIX OINMOOK TpHU
pemrennn 3anadnd. COBOKYIHOCTh PE3YJIBTATOB OOydYEHHUS IO JAWCHUILIMHE (MOIYIIIO) H
COOTHECEHHBIX C HUMHU HMHIMKATOPOB JOCTHIKCHUS KOMIICTCHIIMH COJCPIKUT HECYIICCTBEHHbBIC
po0OeIibl. Y CTaHOBJICHHBIC B IPOrpaMMe KOMITETEHIIMU C(OPMHUPOBAHBI Ha 0a30BOM YPOBHE.
Onenka cocraBisgeT om 14 0o 17 b6annos.

OTBer Ha OWJIET JUIS 3a4yeTa 3aCYMTBHIBACTCS HA NMOPOrOBOM YPOBHE, €CIIU CTYACHT IpHU
OTBETC Ha BOIMPOCHI JAa€T OIPEICICHHE OCHOBHBIX IOHSATHUH, MOXET I0Ka3aTh MPUYHMHHO-
CJICJICTBEHHBIC CBS3M SIBJICHUMU, TIPU PEHICHUH 3a/1a4H JIONYCKAeT HEMPHHIIMITHAIbHBIC ONIUOKH,
HanpUMep, BeIMUCIUTENbHBIC. COBOKYITHOCTH PE3yIbTaTOB O0YUCHHSI TI0 JUCITUILTAHE (MOIYITIO)
U COOTHECEHHBIX C HHUMH HHJIUKATOPOB JOCTH)KCHHS KOMIIETECHIIUH COACPXKHUT IMPOOEIHI.
YcTaHOBIIEHHBIC B TIPOTpaMMe KOMIIETCHIIMH COPMUPOBAHBI HA TOPOroBoM ypoBHE. OrieHka
cocrasigeT om 10 0o 13 bannos.

OtBer Ha Owier i 3aYeTa CUYMUTACTCS HEYA0BJIETBOPUTEIBHBIM (HUXKE ITOPOTOBOTO
YPOBHS1), €CJIM CTYACHT NPU OTBETEC Ha BOMPOCHI HE JAaeT ONPEICICHUNH OCHOBHBIX TOHSTHH, HE
CMOCOOEH MOKa3aTh MPUYMHHO-CJICICTBCHHBIC CBA3U SIBJICHUH, IIPU PEIICHUM 3a7a4d JOMyCKaeT
NPUHIUIHATIbHBIC ONIMOKK. COBOKYITHOCTh PE3yJIbTATOB OOYUEHUS 10 JUCIUIUTHHE (MOJYIII0) U
COOTHECEHHBIX ¢ HHUMH HWHIWKATOPOB JIOCTHUXKCHUS KOMIICTCHIIMH COMEPIKUT CYIICCTBEHHBIC
po0OeIibl. Y CTaHOBJICHHBIC B MPOrpaMMe KOMIICTCHIIMHA He chopMupoBaHbl. OIICHKA COCTABIISIET
menee 10 b6annos.

3. IIkana oueHkKHU

3ayeT CUMTACTCs CAAHHBIM, €CIIM CyMMa 0ajuIOB IO BCEM 33/1aHMsAM OMJIeTa COCTaBIISIET OT
10 no 20 6amnoB BrmounTenbHo. CymMmMa meHee 10 OaioB npu3HaeTCsl HEYA0BIETBOPUTEIbHBIM
pE3yJIBTaTOM ITPOMEXYTOYHOM aTTECTALMU 110 AUCLUILINHE.

B o0meit omnenke mo AUCHUIUIMHE Oauibl 3a 3a4EeT YYUTHIBAIOTCS B COOTBETCTBUH C
npaBUIaMy O0aJUIBHO-PEUTUHIOBON CHCTEMBI, ycTaHOBIeHHbIMU B HI'TY.

4. Bonpocsl K 3a4eTy no JucuuiInHe «Pacuér, MoJenupoBaHie U KOHCTPYHMPOBaHUE
000pyI0BaHUS C KOMIIBIOTEPHBIM YIIPABICHHEM

Yro takoe Mozienb?

Kunernueckasi SHEpTHs CHCTEMBI.

[ToreHnuanbHast SHEPTUsl CUCTEMBI.

Konnenmust MoaenmupoBaHus.

KonebarenbHble sBneHus B MaminHax. OCHOBHBIE ONPEICNICHHS.

[TpuBenenne Macc ABMKYIIUXCS JCTANICH JUTsI pHIYaKHBIX MEXaHU3MOB.

[IpuBenenue cucreM ¢ 3yOUaTbIMH NepeauamMu.

VYpaBHeHUsI IBUKEHHS] MEXaHU3MOB C OJTHOM CTENEHbIO CBOOOIBI.

XapaKkTepUCTUKU CHJI, IEHCTBYIOLINX Ha 3BEeHbS MEXaHU3MA.

0. Br160op 0000IIEHHBIX KOOPAWHAT MEXaHU3MA.

11. BeiOop 00001IEHHBIX KOOPAMHAT JUISl YETHIPEX3BEHHOTO MEXaHHU3Ma.

12. YpaBHeHHE IBIKSHUS MEXaHU3Ma C OJTHOM CTEMEHBIO CBOOOIBI.

13. VpaBHeHHe ABMKEHUS MAIIMHBI B (hOpME MHTETpasia SHEPTHii.

HoOoo~NoOar~WNE
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14. Onpenenenue NpuBEAEHHOIO MOMEHTA UHEPLIUU MaccC.

15. Onpenenenre MpUBEICHHBIX 3HAYCHUH MacC MEXaHH3Ma.

16. OnpenencHue HEPAaBHOMEPHOCTH BPAIICHUS TPUBO/IA.

17. Metonb! onpeaenenust K03 GUIIMEHTa HEPAaBHOMEPHOCTH BpaIlleHUs BaJia
MIPUBEICHHUS.

Ipumep munoeoil 3a0auu:
PaccunTarh 4acTOTy CBOOOIHBIX KOJICOAHMH JIJIsl MOJE/H, BKIFOUYAKOLIEH Ba MOMEHTA HHEPIUH
2
(J1=7J2=0, 5 xr'm") u xectrocTbio C12 = G-Jp/l, rne | = 0,5 m).



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apCTBEHHBI TEXHUYECKHI YHUBEPCUTET

Kadenpa npoekTrpoBaHus TEXHOIOTHYECKUX MAIIMH

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoTol)

1o qucuuiuinHe «Pacuér, MoienupoBaHue U KOHCTpYUpoBaHHe 000pyI0BaHUS C
KOMIIBIOTEPHBIM YIIPaBICHUEM», 3 CEMECTP

1. MeToanka OEHKH

Brimonnenue pacuetHo-rpaduueckoro 3amanus (padbotsi) (mamee - PI'3(P)) sBasiercs
dbopMoil Tekymiell arrectanuu (KOHTPOJsSl) TO JUCIHIUIMHE, MPEIyCMOTPEHHON Yy4eOHBIM
IUTAHOM.

Hens PI'3(P): cTynmeHTBl HOMXKHBI CO3AaTh MATEMAaTHYECKYIO MOJEIb JUIsi KOPOOKH
CKOpocTeil, onucath ee nudepeHIuaIbHBIMU YpaBHEHUSIMH, pa3pab0oTaTh aITOPUTM PELICHUS
MO/JIEJIH, CEJNIaTh 3aKJIFOUEHUE O IPUEMIIEMOCTU MOJIYYEHHBIX pACUETOB.

O6s3atenbubM nemenToM PI3(P) sBnstores pemienue auddepeHnnanbHbIX ypaBHEHUN
JIBI>KECHUSI BaJia PUBEICHUS.

Homep 3amanus cooTBeTcTBYyeT IMocieqHell nudpe B HOMEpe 3a4eTHOW KHUKKU
(ctyneHueckoro ouiera).

PI'3(P) BeImonHsI€TCA MHANBUAYAIBHO.

KomnyectBo 3amanumii  goctaToyHo JUisi  OOECHEUeHHs, KaXJOTO OO0ydJaromerocs
UHAUBUAYaIbHBIM 3a1anueM PI'3(P).

3amena 3ananus PI'3(P) ocymiecTBisieTcss Mo corjiacoBaHHIO € IPENOAaBaTeIeM U3 YUCIa
pe3epBHBIX (HE 3aHATHIX) 3aJaHUM.

[lepen BBITIOJIHEHUEM 3a/IaHUsI CTYICHT JOHKEH 03HAKOMUTBCS C TTAKETaMH TTPUKIIATHBIX
nporpamm Komnac 3-1 1 ceruaibHbBIM MAaTeMaTHYECKUM MaKETOM.

[IpenogaBaTens OCYIIECTBISET PYKOBOJCTBO IO BBHIMOJHEHHWIO 3a/JaHUS, OKa3bIBAaeT
KOHCYJIBTAIIHOHHYIO TIOMOIIb U TpuHUMaeT otyeT 1o PI'3(P).

ITo pesynbraram BbemmonHeHuss PI'3(P) BbImonmHseTCS OTYET, KOTOPBIH COCTOHUT W3
CIEAYIOIIUX YaCTEeM:

TUTYIBHBIN JHUCT.

3ananue (1Mo BapuaHTaM).

PazpaboTka MaremaTrueckoil MOJIEIH.

Pemenue nuddepeHanbHbIX ypaBHEHUH.

Omnpenenenre YMCIEHHBIX 3HAYEHUN 9acTOT CBOOOTHBIX KOJIEOaHHIA.
3akJroueHre ¢ BBIBOJAAMM.

7. CIUCOK JIUTEPaTyphl, HHTEPHET UICTOYHUKOB U MTPOTPAMMHBIX CPEJICTB.

NogakwhE

Tpebosanus k oghopmaenuro:

O06wem PI'3(3) 1o 20 crpanuly MamuHONMCHOTO TekcTa hopmata A4. Ilpudt Times New
Roman, 12. ®opmynsl HabuparoTcst B pemaktope Math Type. Pazmenienne ckaHupoBaHHBIX
dopmyn He nomyckaercs. Hymepauusi cTpaHull CKBO3Has, B HM)KHEH 4YacTH JIMCTA MO IEHTPY
apabckumu  uuppamu. PaGota  jmomkHa  OBITH  OTpPENakTUpPOBaHA, HE  COJEPIKATh
opdorpadpudeckux, CHHTAKCUYECKUX U CTHIIEBBIX OITHOOK.



OTuer B yCTaHOBICHHBIE CPOKH claeTcs Ha Kadenpy i nposepku. IIpenonaBarens
OLIEHMBAET KAa4eCTBO PAa0OThI, OTMEYAET MOJOXKHUTEIbHBIE CTOPOHBI M HEAOCTATKU PabOThl U
OIpefeNsieT, 0MyCKaeTcs U oHa K 3auure. [Ipy HeoOxoauMocTH IpenoaaBareab BO3BpallaeT
PI'3(P) crynenty anst nopaOOTKM M yCTAHABJIMBAET CPOKHM IOBTOPHOIO HPENOCTAaBJICHUS IS
npoBepkH. 1o 3amuTel paboThl CTYIEHTOM JOJDKHBI OBITH CAETaHbl HEOOXOIUMBIE UCIIPABIICHHS
U JIOTIOJIHEHUS 110 BCEM 3aMEUaHUsM IMIPENoAaBaTes.

IIpu nonoxutenbHoM pe3yinbTare oueHuBanuss PI'3(P) crynmeHT e€ pacnedarbiBaer,
nepeaaer Ha Kadeapy U 3alMIIaeT A0 CECCUU B Ha3HAYEHHOE MIPEIo1aBaTesIeM BpeMsl.

3ammra PI'3(P) cocrout B HMHIMBUAYaJbHOM YCTHOM COOECEIOBaHMM CTYAEHTa C
npernojaBareneM. B mporecce 3amuThl BBIABISAETCS YPOBEHb 3HAHMM CTYJEHTA, CTENEHb €ro
CaMOCTOSITEIFHOCTH TPHU  BBINOJHEHWH paborhl. [lo pe3yiapraraM 3alIMThl  CTYACHTY
BBICTaBIISIETCSl OLIEHKAa B COOTBETCTBUM C KPUTEPUSAMH, IPUBEJCHHBIMM B II. 2 HACTOSILEIro
[Tacnopra.

2. Kpurepuu oueHKH pe3y/jbTATOB 00y4YeHHSsI, COOTHECEHHbIX C YPOBHSIMHM OCBOEHUSI
HHIUKATOPOB JIOCTUKEHUSI KOMIIeTeHIIUii

OO6mme mpaBuiia BBICTABJICHHUS OIICHOK TEKYIIEH aTTECTAIllMU ONpPENEIsIOTCS OaJlTbHO-
PEUTUHIOBOM CUCTEMOM, YCTaHOBJIEHHOM JIOKabHbIM akToM HI'TY.

PI'3(P) cuutaercst BbINOJIHEHHONW Ha NMPOABHHYTOM YpPOBHE, €CIM BCE HEOOXOAUMBIE
pacueTsl MPOM3BEICHBI CaMOCTOATENILHO M 0e3 omubok; Bce pasnensl PI'3(P) BeimonHeHBI
IPaBUIbHO U B MOJHOM 00BbeMe; paboTa odopmileHa B COOTBETCTBUU C TPeOOBAaHUSAMM; CllaHa
IIpernojaBaTe/l0 B yKa3aHHbIE CPOKM M HE BO3Bpallanach JUisl JTOpaOOTKH; J1aHbl IMOJIHbIE U
pasBepHyTble BBIBOABI U PEKOMEHIALMH; HA 3allUTe CTYAEHTOM JlaHbl YBEpEHHbIE U
apryMeHTHpOBaHHbIE OTBEThl. COBOKYIHOCTb 3aIlJIAHUPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX
C HUMHU HHJUKATOPOB JOCTM)KEHUS KOMIIETEHLUH HE COJIEP)KUT MpoOesioB. 3aKpeIvIeHHbIEe 3a
PI'3(P) xomnereHmu copMHUPOBAHBI HA MPOJBUHYTOM ypoBHE. OneHka cocrasisier om 50 oo
60 oannos.

PI'3(P) cumTaercsi BHIIOJIHEHHOW HAa §a30BOM ypOBHE, €CIIM BCE HEOOXOAUMBIEC pPacUeTh
IPOM3BEACHBI CAMOCTOSITEIBHO U 0€3 CYIIEeCTBEHHbIX OINO0K; Bce pa3aeinsl PI'3(P) BbinoiaHeHbI
MpaBUJILHO, HO €CTh 3aMEYaHMs K MOJHOTE MpeocTaBieHus: nH(popmaluu; padora ohopmiieHa B
COOTBETCTBUM C TPeOOBAaHUSAMH; CllaHa IPENoJaBaTeN0 B yKa3aHHbIE CPOKM U OJHOKPATHO
BO3Bpalllajiach CTYACHTY AJIi HE3HAYUTENbHOM OpaOOTKH; B 3aKIIOYEHHU JAaHBI BBIBOJBI U
PEKOMEH/IallMy; Ha 3alIUTe CTYACHTOM JONMYIIEHb! HETPUHLIMIHAIbHbIE OIMOKH. COBOKYITHOCTb
3aIlJJAHUPOBAHHBIX  PE3YJbTaTOB M COOTHECEHHBIX C HUMH WHIWKATOPOB JIOCTHIKCHUS
KOMIIETEHIIMH COJepKUT HeCylleCcTBeHHbIe MpoOenbl. 3akperuienHsle 3a PI'3(P) komnereniuu
chopMupoBaHbl Ha 6a30BoM ypoBHe. OrieHKa coctaisieT om 39 0o 49 bannos.

PI'3(P) cumTaercs BBINOJHEHHOM Ha NMOPOrOBOM YpPOBHE, €CIIM BCE HEOOXOAUMBIE
pacyeTbl IPOU3BENEHbI CaMOCTOSITENIbHO, HO C OIIMOKaMH, 4YacTb U3 KOTOPBIX HOCHT
NPUHIUIHAIBHBIN XapakTep; eCTh 3aMeUaHysl K OJIHOTE MpelocTaBiIeHns nHpopmanuu; pabora
opopmiIeHa B COOTBETCTBUU C TpeOOBAHMSIMHM; CAAHA TPENOAABATEN0, HO HEOJHOKPATHO
BO3Bpallajiach CTYJEHTY AJIs 10paOOTKH; B 3aKJIOUEHUH J1aHbl KpaTkue BbIBOJbI; 3ammTta PI'3(P)
BBI3bIBAET y CTYJEHTa cepbe3Hble 3aTpyAHEeHU. COBOKYNHOCTh 3allNIAHUPOBAHHBIX PE3yJIbTaTOB
U COOTHECEHHBIX C HUMH HHJIUKATOPOB JOCTHKEHHSI KOMIETEHIMH COJAEPKHUT CYIIECTBEHHBIE
npobenbl. 3akpervieHHsle 3a PI'3(P) kommerenmuu chopMupoBaHbl Ha MOPOTOBOM YPOBHE.
Onenka cocrasisiet om 28... do ...38... 6annos.

PI'3(P) cuuTaercsi He BBINOJHEHHOW (HI)KE IOPOTOBOTO YPOBHS), €CIH PacuUeThl
NPOM3BEACHBl C CEpPhE3HBIMH OIMIMOKAMH; €CTh 3aMe4YaHHs K IIOJHOTE MPEeJOCTaBICHUSI
uHpopmauuu u odopmienuto; PI'3(P) Obuta cmana mnpenonpaBarento, HO HEOAHOKPATHO
BO3Bpallaach CTYJIEHTY JJIs 10pabOTKH, YTO HE MPUBEJIO K yayulieHuto ee kauectsa; PI'3(P) ne
JIOTIYIIIEHA JI0 3alUThl, YTO CBUJETEIILCTBYET O HEYAOBIETBOPUTEIHHOM YPOBHE JOCTUTHYTHIX



CTYJIEHTOM pe3ynabTaToB. COBOKYIMHOCTH 3aIUIAHUPOBAHHBIX PE3yIbTATOB U COOTHECEHHBIX C
HUMH WHIWKATOPOB JOCTIIKCHHS KOMIICTECHIIMA COJCPKUT MHOKECTBEHHBIC CYIIECTBEHHBIC
npobenbl. 3akperuienHbie 3a PI'3(P) xommerenuuu He chopmupoBaHbl. OIeHKAa COCTaBISET
MeHee 28 0aioB.

3. IIIxaJa oueHkH

B o6me#i onenke mo mucruruinHe Oamisl 3a PI'3(P) yunThIBaloTCS B COOTBETCTBHH C
npaBWiiaMd  OaJJIbHO-PEUTUHIOBOM  CHUCTEMBbI, NPHUBEIEHHBIMM B paboueil mporpamme
JUCITUTUIAHBI.

PI'3(P) kak ¢opma Tekymieii arrecranud (KOHTPOJS) IO JUCHHUIUIMHE CYHATACTCS
YCIICIITHO BBITIOJTHEHHOM, €CIIM CyMMa IMOMYyYEHHBIX 0aJUIOB MO BCEM €T0 3aJaHHSIM COCTABIISIET OT
28 1o 60 0ayUI0B BKJIFOUUTEIIBHO.

4. TlpumepHblii nepeyeHb BapuaHTOB 3aaanuii s PI'3(P).

BapuanTbl 3ananuii mpeAcTaBieHsl Ha puc.| u Tadbimmax 1, 2.
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Pucynok.1 - Pacdernas cxema KopoOKu cKkopocTei

Ha puc. 1 o6o3naueno: D; — Dg — auamMeTpsl JeIUTEIbHBIX OKPYKHOCTEH
mecTepeH u 3Be3mouku; 0; - dp — mmamerpsl Banmos; b; — b; — reomerpuueckue

napameTpbl JJi rabapuTHBIX pa3MEpPOB U IIUPUH 3yO0UaThIX KOJIEC U 3BE3JOUKH.



Taonumnal - Ucxonusle nanueie it P13

I'eomeTpuueckue XxapakTepUCTUKH PEAYKTOPa, MM

o
J:z;p. di=d; ds=ds | do=d1o d, dg (A bs=bg | Dg
=d3=d4 | =d; | =dy=ch,
1 40 30 35 30 30 400 120 80
2 42 32 35 32 32 400 122 82
3 44 34 35 34 34 400 124 84
4 46 36 35 36 36 400 126 86
5 48 38 40 38 38 400 128 88
6 50 40 45 40 40 400 130 90
7 52 40 45 40 40 400 132 92
8 54 40 45 40 40 400 134 94
9 56 40 45 40 40 400 136 96
10 58 40 45 40 40 400 138 98
11 60 40 45 40 40 400 140 100
12 62 40 45 40 40 400 142 102
13 64 40 45 40 40 400 144 104
14 66 40 45 40 40 400 146 106
15 68 40 45 40 40 400 150 108
16 70 40 45 40 40 400 152 110
17 72 40 45 40 40 400 154 112
18 74 40 45 40 40 400 156 114
19 76 40 45 40 40 400 158 116
20 78 40 45 40 40 400 160 118
21 80 40 45 40 40 400 162 120
22 82 40 45 40 40 400 164 122
23 84 40 45 40 40 400 166 124
24 86 40 45 40 40 400 168 126




[Iponomxenue tadn. 1

[eoMeTpUYECKUE XapAKTEPUCTUKU PETYKTOPA, MM
Ne
Bap. | D1 D> Ds D4 Ds De by b,
1 80 100 80 100 320 100 20 80
2 82 102 82 102 322 102 22 82
3 84 104 84 104 324 104 24 84
4 86 106 86 106 326 106 26 86
5 88 108 88 108 328 108 28 88
6 90 110 90 110 330 110 30 90
7 92 112 92 112 332 112 32 92
8 94 114 94 114 334 114 34 94
9 96 116 96 116 336 116 36 96
10 98 118 98 118 338 118 38 98
11 100 120- 100 120- 340 120 40 100
12 102 122 102 122 342 122 42 102
13 104 124 104 124 344 124 44 104
14 106 126 106 126 346 126 46 106
15 108 128 108 128 348 130 48 108
16 110 130 110 130 350 132 50 110
17 112 132 112 132 352 134 52 112
18 114 134 114 134 354 136 54 114
19 116 136 116 136 356 138 56 116
20 118 138 118 138 358 140 58 118
21 120 140 120 140 360 142 60 120
22 122 142 122 142 362 144 32 122
23 124 144 124 144 368 146 34 124
24 126 146 126 146 370 146 36 126

[lpu pacyerax mpuHHMATh 3HauYeHHS D = D; =400 MM. MaxoBblii MOMEHT
AJIEKTPOJIBUTATENCH eMHOM cepun 4A mipuBesicH B Tabmuiie 4.



Tabmuma 2 - HNcxonnple  3HayeHHWssT MaxOBBIX MOMEHTOB  POTOPOB
JIIEKTPOABUTATEIEH

L\EpuaHTOB MomHoCTb MaxoBblii MOMEHT, Kr¥m?
3aJaHMsI SIIEKTPOIBHUIa- (GD?)
Tes, KBT
1-3 1,0 29,3*10"
4-6 1,2 42,2%10™
7-9 1,9 73*10™
10 - 12 2,5 85*10™
13-15 3,5 1,42*%10°
16 - 18 4,8 2,37*10°
19-21 6,3 3,0%10°
22-24 8,0 4,0%x10°




