MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIUNA
benepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TOonpATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET

b51.0.16.04

(uHoexc oucyuniuHot)

PABOYAA ITIPOI'PAMMA JUCHUIIVINHBI

Mexanuka. /leTtajqm MaliMH ¥ OCHOBBI KOHCTPYMPOBAHUS

(Haumenosanue OUCYUNIUHbL)

10 HAIPABJICHUIO TTOATOTOBKU
15.03.04 ABToMaTu3anus TEXHOJIOIMUECKUX MPOLIECCOB U MPOU3BOCTB

HaIpaBICHHOCTH (TIPodHIIb)
HHTennexryanbHble POU3BOACTBEHHBIE CUCTEMBI M aBTOMATU3UPOBAHHBIE TEXHOJIOTHH

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2023
O6mras TpymoeMkocTb: 6 3E

Pacnpelleﬂelme YaCoB JUCHHUIIMHBI IO CEMECTPaM

Cemectp 5

®opma KOHTPOJIAA | DK3aMEH Hroro
Bun 3ansaTuit
Jlexun 32 32
JlaGopaTopHbie 32 32
[TpakTHueckue 32 32
PykoBoacTBO
[TpoMexxyToUHas aTTeCTAIUS 0,35 0,35
KonraktHas paboTa 96,35 96,35
CamocTosTenpHas padora 84 84
Kontposb 35,65 35,65
Hroro 216 216

OOKYMEHT NOAMNNCAH

SQNEKTPOHHOW MOAMUCHIO

CepTucbukat: 0104768F0047AFD1BE454E686E7F34DD2B
Bnapeneu: CenueaHos AnekcaHap Cepreesny
Dencteutenen: ¢ 08.11.2022 no 08.11.2023




Pabouyro mporpamMmy cocTaBuiI(H):
Crapummnii npenogasarens [lyrees I1.A.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBIL:

Vv OtcyTcTBYyeT

\ Penenzent

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PaGouas nmporpamma aucuumiinHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
HaIpaBJICHUs TOATOTOBKU
15.03.04 ABTOomMaTH3aIUsI TEXHOJOTHYECKUX MPOLIECCOB M ITPOU3BOJICTB

Cpok neiicTBusi padoueii mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2027 r.

COI''TACOBAHO

3aBenyronmii kadeapoii
«O060pyI0BaHUE U TEXHOJIOTMU MAIIMHOCTPOUTEIILHOTO TPOM3BO/ICTBAY

«_» 20 T. H.IO. Jlorunos
(noonucw) (U.0. Damunus)

YTBEPXJIEHO

Ha 3acenanuu kadenps
«HanoTtexHonornu, MaTepruaIoBeIeHUE U MEXaHUKa

(mpotokon 3acemanust Ne 1 ot «__» aBrycra 2023 r.).



1. lleqb ocBOeHHS TUCHHUTIIMHBI

Lenb — vucxonsa U3 3aJaHHBIX YCIOBUN paOOTHI JleTaneld U y3JI0B MAallluH, YCBOUTH METO/IbI,
HOPMBI U TIPaBWJIa UX MPOCKTHPOBAHUS, 00CCIIEUMBAIONINE BHIOOpP Marepuana, GopM, pa3Mepos,
CTENEeHH TOYHOCTH U KayecTBa MOBEPXHOCTH, a TAKKE TEXHOJIOTUU U3TOTOBJICHUS.

2. Mecto mucuuimuiaabl B ctpykrype OIIOII BO

JIMCLUUIUINHBI, HA OCBOEHUH KOTOPBIX OazupyeTcs naHHas aucuumuimHa: «HaueprartenbHas
reomerpusi», «Wmxenepnas rpadpukan, «Matepuanosenenne u TKM», «Mertpomorus,
CTaHfapTu3alus u cepTudukauus», «Bwicmas wmaremaTtuka», «MexaHuka. Teoperuueckas
MexaHuka», «Mexanuka. ConpoTuBiIEHHE MaTepuanoB», «MexaHuka. Teopuss MeXaHU3MOB U
MaIlIuH».

JIMCUMIUINHBL, JUIsl  KOTOPBIX OCBOEHHE JaHHOM JUCHMIUIMHBI HEOOXOAMMO  Kak
npenuiecTsyromee:  «MeTtaulopexxylmue — CTaHKW», «MeTamopexylue HHCTPYMEHTHl U
MHCTPYMEHTaJIbHasl OCHACTKa», «TeXHOJOoruu cOOpPOYHOro Mpou3BOACTBa», «OOOpynoBaHUE U
TEXHOJOIMYECKasi OCHAcTKa MalllMHOCTPOMTENbHOrO IpousBoiacTBa» U «lIpoextupoBanue
MAaIIMHOCTPOUTEIBHOIO IIPOU3BOJICTBAY.

3. Iliianupyemblie pe3yJbTaThl 00yUeHUs

dopmMupyemsbie U Nuagukaropbl
KOHTpPOJINpyeMble JAOCTUKEHUS IInanupyemble pe3yJbTaThl
KOMIIeTeHIINH KOMIIeTeHI Ui o0yueHust
(K021 1 HAMEHOBAHUE) (K01 1 HAMMEHOBAHUE)
- CriocoOeH yyacTBOBaTh B OIIK-9.1. [Tpumensiet | 3HaTh:
pa3pa60TI<e IIPOCKTOB HaBBIKU PELICHUS THUIIOBBIX | ~ OCHOBBI n MCTOABI
U3/IENHH MAIMHOCTPOCHHS | ypxepepHBIX 30124 MIPOEKTUPOBAHUSI, OCHOBHBIE CTaJIUU
(OIIK-9) pa3paboOTKM  M3AEIHH;  THUIOBBIE
TpeOOBaHUS K KOHCTPYKLIMSIM U
JETAIISM.

- YCTPOMCTBO, Ha3HAYEHUE U PACUET
MEXaHUYECKUX IIepefad, THUIIOBBIX
y3J10B U JeTaneil npubopoB u
YCTaHOBOK;

- KOHCTPYKTHUBHBIE Pa3HOBHUJIHOCTH
COCIMHEHUN  JeTalei,  ynpyrux
JJIEMEHTOB, IIPYKHH.

YMersb:

- IpOEeKTHpOoBaTh  NPUOOPHl U
YCTaHOBKH JUTSt MIPOBEICHUS
AKCIIEPUMEHTOB u Hay4IHBIX
UCCIIEIOBAHMM.

- BBIOMPATH HEO0OXOANMBIE

MaTepuaibl, pacCUUTHIBATh Pa3MEPbI
JleTanel M y3J0B, IPOEKTHUPYEMBIX
npubOpPOB M YCTaHOBOK, C Y4YETOM

IIPOYHOCTHBIX XapaKTEPUCTUK
MaTepHUasoB, TUIIOBBIE DJIEMEHTHI IS
IIPOEKTUPYEMBIX npuOopoB u

YCTaHOBOK.




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHI[HH
(Ko ¥ HAMMEHOBAHUE)

Nuauxkaropsl
JOCTHKEHH S
KOMIIeTeHIInii
(K01 1 HANMEHOBAHUE)

I[Inanupyemsble pe3yJibTaThI
o0yueHust

- KOHCTpyHpOBaTb Ha  OCHOBE,
BBIIIOJIHEHHBIX ~Pacye€TOB TUIIOBBIE
JeTanu u y371bl
00111eMaIINHOCTPOUTEILHOTO
Ha3HAYECHMSL.

Bnanets:

- METOJIaMHU BBINOJIHEHUSI IPOEKTHBIX
U IIPOBEPOUYHBIX PACUETOB OTJIEJIBHBIX
Jeranei u y3I10B
00111eMaIIMHOCTPOUTEILHOTO
Ha3HAYCHUS;




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

®DopMbI TEKYLIETO

" KOHTPOJIA
Monayasb (pa3aea) BuHLl HaHMeHOBaHIfe TEM 3aHATHH Cemectp Obnem, | barnt NuTepakTuB, 4.| (HaMMeHOBaHUeE
yueOHoii padoThI (y4eOHOM padboThI) 4.
OLIEHOYHOT 0
CpeACTBA)
Mopaynel O6mue | Jlex OO011e BOMpOCHl MPOEKTUPOBAHUS 5 6 - Otuet no
BOIPOCHI ITp netanel ¥ y3iaoB MaiiuH. Kputepuu 4 6 - MPAKTUYECKUM
npoextupoBanus | CP paboTococoOHOCTH 14 - paboram
neTajel U y3JioB
MaIluH
Monyns 2. Jlex W3yueHne KOHCTPYKIUN PELYKTOPOB. ) 8 - Oruer no
MexaHu4YecKue Jlab Pacuer nepenau: peMeHHOH, IICTTHOM, 14 12 - mabopaTOPHBIM U
rnepegayn IIp HWIAHAPUYECKON, KOHUYECKOH, 12 24 - MPAKTUYECKUM
CP YEpBAYHOU 14 - pabotam
Mopyns 3 Jlex Krnaccudukanus BasoB u oceid, 5 2 - Otyet no
Banel u ocu JIab KOHCTPYKTHBHBIE Pa3HOBUIHOCTH, 6 6 - mabopaTOPHBIM U
Ip MaTepuaibl, TepMOOOpadOTKa. 4 8 - MPaKTUYECKUM
ITA CrniocoOb1 ynpouHeHus. Pacuetsl Ha 0,35 - pabotam
CP MIPOYHOCTH 14 -
Monyns 4. Jlex Kpurepuu pabotocnocooHOCTH 1 5 4 - Ortuer 1o
[lonmmnenKn JIab OCHOBBI pacuera. Pacuer 12 12 - mabopaTOPHBIM U
KadeHUs U Ip MOJIIIAITHUKOB 110 TUHAMAYECKON H 4 8 - MPaKTHYECKIM
CKOJIB)KEHUS. CP CTaTUYECKOI rpy30MOAbEMHOCTH. 14 - pabotam
MyQTbI Uccnenoanue padboTsl

MIPEJOXPAHUTETBHBIX My(PT




®opMbI TEKYLIETO

Cxema pacyera UHTOroBOro fajna
Texymuit peUTHHT (BCE 3aHITHS U IPOMEKYTOUHBIE TeCThI) + Pe3yapTaT uTOroBoro Tecta u Bee aenurcs Ha 2 + bb (ecnu Bb mpexycMoTpensr)

Bun HanMeHoBaHMe TeM 3aHATHI Oo0bem, | banasl KORTPOJI
Monayasb (pa3aea) . . Cemectp NuTepakTuB, 4.| (HaMMeHOBaHUeE
yueOHoii padoThI (y4eOHOM padboThI) 4.
OLICHOYHOI0
CpeACTBA)
Mopyns 5. Jlex OO0m1as xapakTepucTUKa U Ha3HaYeHUE 5 6 - Otyer no
CoenuHeHue ITp coeauHeHuil. CBapHbIe COCTUHEHHUS. 4 8 - MPAKTUYECKUM
neraeu CP ITastabie coenuHeHus. 3aKJIEIOYHBIE 14 - pabotam
coeauHeHus. Pe3p00BbIe COeTMHEHMUS.
Kpenexusle neranu. CoequHeHUs
0osiTaMH, BUHTAaMU U IIHJIBKAMU.
Coenunenus c Hatsirom. lllnonounsle
coeauHenus. lllnuueBble coeTMHEHNUS.
Monyns 6. Jlex KoHcTpyupoBaHue npy:xuH. 5 6 - Oruer no
YcrpolicTBa aiist IIp Knaccudukanms npyxuH 1 ynpyrux 4 6 - MPAKTUYECKUM
CMa3KH U CP aneMeHToB. Ha3zHaueHue npyxuH u 14 - pabotam
YIUIOTHEHMSL. YOPYTHX 3JIEMEHTOB U UX POJIb B
Ypyrue 3J€MeHTHI. KOHCTPYKLIMU MaluH. Marepuaisl.
KonctpyupoBanue KommnonoBanme cOOpOYHBIX €IUHUIL
KOPITYCHBIX JeTajei
ITocemaemocts 5 10 -
Tecr N3y4yeHne KOHCIEKTOB JIEKIIHH, 5 35,65 100 - Hrorosoe
YyeOHuk MIOJATOTOBKA K JJAOOPaTOpPHBIM 0 - TECTUPOBAHUE
AHKETHPOBaHHUE |3aHSTHUSIM, BBIIIOJHEHUE TPAKTUIECKUX 0 -
3a/IaHN, TECTUPOBAHUE
Hroro:| 216 100




5. O0pa3oBaTebHbIE TEXHOJIOTHHU

[Ipn peanuzauuu  AUCHUIUIMHBL  (y4eOHOrO  Kypca) HCIOJB3YETCS  TEXHOJIOTHUS
TPaJUIIMOHHOTO OOyuYeHHsT — OpraHu3alus y4eOHOro IMpolecca B By3e, BKIIOYAIOIIAs JEKIHH,
MPaKTUYECKHE U J1abopaTopHbIe pabOThl, OCHOBaHHAs HA JIEKIIMOHHO-3a4€THON popMax 0OydeHHUS.

6. Meronuyeckue yKazaHus 10 OCBOEHHIO U CIUTIIHHbBI

3aHsATHS 10 qucnuIunHe «MexaHuka. JleTamy MaliMH U OCHOBBI KOHCTPYMPOBaHUS) IS
CTYZICHTOB BY30B ITPOBOJISAITCSI B COOTBETCTBHHU C YUCOHBIM IJIAHOM. AyIUTOpPHAs paboTa CTYJCHTOB
10JT PYKOBOJICTBOM IIPETIOAaBaTeNIell OCYIIECTBISICTCS] B COOTBETCTBUH C PACIIMCAHHEM B PaMKax
JICKIIMH ¥ TPaKTUYECKUX 3aHATHI. B caMocToATenbHYI0 paboTy CTYACHTOB BXOJIUT Oosee TIy0oKoe
U3yYeHHE TEOPETUYECKOTO MaTepuaia, MOATOTOBKA K MPAKTUYECKUM 3aHSITHUSM M BBITIOJTHECHUE
paCUYETHBIX 3a/IaHUM.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

CeMmecT Koa koHTpO/IMpYyeMOil KOMIIETEeHIMH HauMmeHoBaHnue
P (UJ1M ee 4acCTH) OLIEHOYHOI0 CPeJACTBA
S OIIK-9 Omuemul no 1abopamopHvim pabomam

Ne]-6

Omuemsl no npaxmuyeckum pabomam
Ne]-6

Tecmosvie 3a0anus Nel-500

Bonpocut k axkzameny Nel-56

7.2. TunoBblie 3alaHud WJIN UHBIC MaTEepUaJibl, He()ﬁXO}IHMbIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. OT4eTsl MO JTA0OPATOPHBIM PadoTam

Tunossle npuMepsl 3a1aHui
JladbopaTopHas padora Nel «3y4yeHue KOHCTPYKIUH HUJIHHAPUYECKOr0 3y04aToro

peryKTOpa»
dopma oTueTa 1o JadopaTopHoii padore Nel
Tabnuma 1
OCHOBHBIE TAPAMETPBI PEJYKTOPA
O6o3HaueHue CTyHeHB eﬂyKTﬁp 2
[TapameTtp U pazmMep- Pacuernas popmyna Pac- | 3a- | Pac- | 3a-
HOCTh
4eT | mMep | 4er | Mmep

1 2 4 5 6 7
Yucno 3y0seB 1
IIECTEPHU KoJieca 79
ITepenarounoe _Z,
YHUCIIO CTYIIEHH u u= Z_l - -
ITepenarounoe up u, =u, -u,
YHCIIO0 peAYKTOpa
MexoceBoe a i i i
paccTosiHUE CTYIeHU , MM
MexoceBoe
paccrosiHue B Mm Aup =8y, + 3,
peayKTopa
OKpyX)HOI MOJTyJb

2-a
mt, MM = @ - -
Z,+1,
Hopmabwiit mn, MM Tabm. 1. - -
MOJTYJTb
VYron HakioHa m,
3y6ben B, rpanyc p =arccos - -
t

[Hupuna 3y04aThIx -




KoJIeC
HIeCTepHU
KoJieca

bl
b2, MM

Jomyckaembie
3HauYEHUs
KOHTaKTHBIX
HaIpsHKEHUN
Marepuana
3y0UaThIX KOJIEC

peayKTopa

[cH],
H/mm2

650

Koadduuumenr,
YUYUTBIBAIOIIU N
cneuuuky
KOC03y0oro
3aleIIeHUs

0,9

Koadduruent
Harpy3KH

1,2

Koadduruent
HEPABHOMEPHOCTH
pacripeesieHus
HArpy3KH MEXITy
3yObsSIMH

1,05

Yacrora BpameHus
BXOJ[HOT'O BaJia
penykTopa

n

00/MuH

1500

MOIIHOCTB,
nepeaaBaeMast
PEIYyKTOpOM

2
— a(ol ' [GH ] %
1085- Zk
y b-n, -u

974000-K ,, - K,

(u, +1

TonmuHa cTeHKH
KOpIlyca peayKTopa
pacyer

3amep

pa
c

0=114.4

p

Juametp 601TOB
KPETUICHHSI KPBIIITKU
U KopImyca
peryKTopa

pacuer

3amep

Juametp 601TOB
omnopHOTO (hiaHma
pacuer

3amep

}.3

BriBoinl

JlabopaTopnasi pabora Ne2 «M3y4yeHne KOHCTPYKIMH YePBSYHOI0 PeIyKTOpa»
dopma oTuyeTa Mo 1adbopaTopHoii padore Ne2




Ta6m/1ua BBIYUCJICHHBIX U 3aMCPCHHLIX BCJIMYHH.

E i 3HaueHue
0603- II[H)I napameTpa
[TapameTpsl Ha9e™ 1 pame- | Pacuernbie dopmysl | pacyer- | 22MC
HUS pEeHH
peHus HOE
oe
Yucmno 3ax0/10B UepBsKa z, - - -
Yucno 3y0beB 4epBAYHOTO . ) i i
KoJseca 2
[lepenaTouHoe yucio U Z,
u - =—= -
penykropa P P,
[ITar BUTKOB uepBsiKa p MM - -
Mopyib 3anernienus
Y m MM m= P -
V4
JlnameTp BBICTYIOB YEpBsIKa D MM - -
JIMHA HapE3aHHOM YacTH
A P b, MM - -
YepBsKa
WUTEJIbHBIA THaMET
Hemwren FHAMETP d, MM d,=D-2m -
YyepBsKa
€JUTEIbHBIA TUAMET
A 6 p d, MM d,=z,-m -
4epBAYHOTO KoJieca
Koadduuument nuamerpa _d,
YepBsIKa 9 ) 4= m i
VYroa nogbemMa BUTKOB Pe3bObl z
=arctg =+ -
4yepBsiKa Y rpan 4 q
Me:xoceBoe pacCTOsIHUE d, +d,
a MM a=——=
2
Hamnpasnenne crimpany BUTKOB
pe3bObI uepBsKa (mpaBoe WiIn - - - - -
JIEBOE)
MouHoCTh peayKkropa
m PeAyKTop N kBT cM. dhopmyay (9) -
ToumumHa CTEHKH KopItyca
Hl prLy o MM cM. dopmyay (10)
peayKropa
Huametp 601TOB,
COCIMHAIOIUX KPBILIKY U d MM cM. popmyay (11)
KOPILYC peayKTOopa
Juamerp ¢pyHIaMEHTAIBHBIX
SoToR d, MM cM. popmyiy (12)
BriBosbI:

Jla6opaTopnasi pa6ota Ne3 «HcciieqoBanne KoJiedaHUWil MPUBOAHBIX BAJTOB»
®opma oTuyera no JadopaTopHoii padore Ne3

PC3YJ'IBT8.TBI SKCIICPUMCHTA U pacucTa KpHTquCKOﬁ JaCTOThI BpallICHUS MPHUBOJHBIX BaJIOB



o
2
© 7d“L 100 ) ~ 1
2| DM ™| | ST s |y, 200 mees B e e,
5 cM | kr | M ¢
<! - H/vnt oM MuH-1 MuH-1 | MuH-1
M
1 50 24
2 | KR 24
2 | 55 27
BriBobI:
JlabopaTopnasi pabora Ned «MUcciienoBanue padoTsbl NOAIUNHUKOB Ka4YeHUsD»
®opma oTueTa no JadbopaTopHoii padore Ned
1. XapaxTtepucTuka MOALINITHUKA.
[Tapametp O6o3Haue Pasmepnoct Bemuuu
HUE b Ha
Homep nopmmnunka
Tun mognmmnHauka
BuyTpennuii ruamerp d MM
Hapy>xHblil nuamerp D MM
HIupuHa Komer B (T) MM
Cratuctnueckas rpy30n0IbEMHOCTh Co H
JlnnamMuyeckas rpy30n0/bEMHOCTh C H
Jlomyckaemas Harpy3Kka npu [R] H
n= 00/MUH
2. PesynbraThl HCTIBITaHUS MOANIUITHUKOB 0€3 HAarpy3KH.
Pexum n \Y MO F
CMa3Ku 00/MUH Mm/c Hwm H/m
3. Pe3ynbTaThl UCTIBITAHUS MOALUITHUKOB MO/ HArPY3KOM.
Ry ) R Mr fR fo fOcp Mrtp

4. Fpa(byuc 3aBUCUMOCTH MOMCHTOB TPCHUS OT HATPY3KHU




M;: , My ,H.M

BrIBOIBI:

JlaGopaTopnas padora Ne5,6 «HcciienoBanue nperoXpaHuTeIbHbIX MyQT»

dopma oTueTa Mo J1adopaTopHoii padoTe Ne5,6

Pe3y.]'IBTaTBI HCCIICOJOBaHUA npeﬂoxpaHnTeanoﬁ MY(bTLI

ITapameTpsl onbiTa

Howmep omnbiTa, KOJIMYECTBO TOBTOPEHHI,

PE3YJIbTAaThI 3aMCPOB U PACUCTOB

Cuna cxarus npyxxunsl Q, H

100

200 300 400

JmiHa npyxuHsI |, MM

KonunuectBo JIeIICHUI Ha

WHIWUKATOpPE N, 1IT.

MowmeHT cpabaTbiBaHusd MyQThl M,

H-MMm

Cpennsis BenmnurHa M, H-MM

Pacuetnpiit MoMeHT Ha mydre M,

H-MMm

OmmoOka cpabareiBanus 0, %

KpaTKOC ONMUCAHHUEC U PEIJIAMEHT BbINOJTHCHUSA




1. HemocpenctBeHHO Ha J1abopaTOpHBIX paboTax B TOTOBYIO Yxke (opmy, 3aHOCATCS
UCXOJIHBIE JTaHHbIE TaOOPaTOPHOI PabOTHI, pe3yIbTaThl HAOIIOCHUH, a 3aTeM JieslaeTcst 00paboTKa
HOJTY4EHHBIX MaTepHaJIOB, aHAIN3 U BBIBOJI.

2. OT4eTsl 110 J1abopaTopHBIM padoTam, 0hOpPMIICHHBIE HAJICKALIIM 00pa3oM, 3aIIUIIAI0TCS
CTY/IEHTOM B Ha3HAYEHHOE IPETI01aBaTEIIEM BPEMSI.

Kpurepum ouenku:

- OLCHKAa «3a4YTC€HO» BBICTABIACTCA CTYACHTY, €CJIM OH 3alllUTHII na6opaTopHy10 pa60Ty,
CACJIaB BbIBOABI 1 OTBETHB Ha KOHTPOJIbHBIC BOIIPOCHI;

- OLOC€HKa «HE 3a4TCHO», €CJIIM CTYACHT HEC CACJIall BBIBOJbLI IIO pa60Te N HE€ OTBCTUII Ha
KOHTPOJIbHBIC BOITPOCHI.



7.2.2. TunoBoe 3ajaHue JJisl NPAKTHYECKUX 3aHATHI
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TONBATTUHCKUYM TOCYJaPCTBEHHBIM YHUBEPCUTET

Kadenpa «HM u M»

BapuanTt Nel

3agaHue Uil IPaKTUYECKUX 3aHITHI

3amanue

1) DHepro-KMHEMaTUYECKUIl pacyeT MPUBO/IA.
2) Pacuer u KOHCTpYyHpOBaHHE IEpeaY.

3) Pacuer 1 KOHCTpyHpOBaHUE BAJIOB.

4) TToa0op IIITOHOK U IMOAIIMITHUKOB.

5) KoHcrpyrpoBaHue peayKTopa.

6) KoHctpyrpoBaHie IpuBo/Ia.

Cxema npuBoja

1-mydra

2- IMIMHIpUYecKas repeaada
3- IUJIMHApHYECKas repeaya

4- neriHas mepeaavya

O/1 - aNeKTpoABUTaTENb

Ucxomgnpie maHabIe

Kond-
P, | Nae, Cpok Key Krop Pexxnm HarpyxeHus nep?r%ng
kBT | 06/MuH | cmyx6b1 | T "

2 18 7 ner 1 1 IIOCTOSTHHBIN 1,52

[Tpumeuanue: PBB — MomHOCTh Ha BbIXo1HOM Baiy (V-ii Baji Ha cxeme);
nBB — YacToTa Bpanienus Ha BeIXo1HOM Bany (V- Ball Ha cxeme).

PaGoty npunsn

Koncynbrant

CTYIEHT

npenoaaBaTejib




KpaTKOC OMUCAHUEC U PEIJIAMEHT BbINIOJTHCHUA

1. Pacuets! Boinonustorest B Word.

2. CxeMbl, 4epTEKH BBHIIOTHSAIOTCS B porpamme Kommac ¢ cobmrogennemM Macmrabos.

3. OT4YeThl MO MPAaKTUYECKUM paboTaM, opopMIIEHHBIE HAUISKAIIUM 00pa3oM, 3alHIIa0TCs
CTYZICHTOM B Ha3HAuYEHHOE MPEMNOaBaTeIeM BpeMsl.

Kpurepun onenkn:
- OLIGHKAa «3a4TE€HO» BBICTABISETCS CTYJEHTY, €CJIM OH BBIIOJHWI IPaBWIBHO pacueThl U

c/Ieral YepTexH;
- OLICHKA «HE 3a4TE€HO», €CJIM CTYACHT He BBIMOJIHWI WM CAETal ITpyOble OMOKU B paboTe.



7.3. OueHo4Hble cpeacTBa AJs NPOMEXKYTOYHOH aTTeCTAMU MO HTOraM OCBOEHUS

AUCHHUILTHHBI

7.3.1. Bonnpocsl K NPOMeKYyTOYHOI aTTecTALMHU

Cemectp 5

No i/t Bonpocsl Kk 3k3aMeny

1

Kakue ompeneneHue, Ha3HaYCHHE W KiIacCU(UKAIMS MEXaHMUYECKHX Iepeaad B paMKax
pelIeHNs] THUIOBBIX HWHKCHEPHBIX 3adad TNpH  pa3pabOTKe MPOEKTOB  M3AEIHH
MaIIMHOCTPOEHUS?

Ha3oBuTe OCHOBHBIE KUHEMAaTHUECKUE U CUJIOBBIE COOTHOLIEHMS B IepeAaydax B pPaMKax
peUIeHNsT TUIIOBBIX HWHXKEHEPHBIX 3a7ad MpU  pa3padOTKe TMPOEKTOB  H3IEIUI
MaIIMHOCTPOCHHUSI

B uem 3axirodaeTcss KMHEMaTHYECKHH pAacyeT NpPHUBOJA B paMKax PELICHUS THIOBBIX
MHKCHEPHBIX 3a1a4 U pa3paboTKe MPOSKTOB U3/IETNIl MAIMHOCTPOCHHUSA?

Knaccugukarus 3y04aTeix nepeaad B paMKax pelIeHUs] TUIIOBBIX MHKEHEPHBIX 33/1a4 TPU
a3pabOTKe NPOEKTOB M3/IeJIUil MAILIMHOCTPOEHUS?

Kakue cymecTByIOT mapamMeTpsl 3y09aThiX rmepeaad U uX reOMEeTPHISCKUE COOTHOIIICHUS B
paMKax pelleHHs THUIOBBIX HHXKEHEPHBIX 3a/ay NpU pa3paboTKe MPOEKTOB H3ICIUN
MAaIIMHOCTPOECHHS.

PacckaxuTe Mpo OCHOBBI TEOPUHU 3yO4aTOro 3alelyICHUs B paMKaxX pEIIeHUs] TUIIOBBIX
MHKEHEPHBIX 33714 IpH pazpaboTKe NPOEKTOB U3AEIUNH MAIIMHOCTPOCHHUSL.

Kak Bausier uncino 3y0beB Ha (OpMy M IMPOYHOCTh 3y0a B paMKax pELICHHs THUIIOBBIX
MH)KEHEPHBIX 3a/1a4 ITPH pa3paboTKe MPOEKTOB U3/1EIHH MAIIMHOCTPOCHHUSL.

Packpoiite moHsITHE 0 3y04aThIX Mepeaayax co CMEIICHUEM B paMKaX PEIICHUS] THITOBBIX
MHKCHEPHBIX 3aa4 U pa3paboTKe MPOEKTOB M3/AETUI MAIIMHOCTPOCHHUS.

Kaxkue cymecTByIOT BUIbI pa3pylICHHs 3yObeB U KpUTEPHUI pabOTOCTIOCOOHOCTH 3y0UaThIX
nepesad B paMKax pPelIeHUs THIOBBIX WHKEHEPHBIX 333y MpPU pa3pabdOTKe MPOEKTOB
M31eJIMH MAaIMHOCTPOEHUSI.

10

Pacckaxute Mpo CHIIBL, ACUCTBYIOIIUME B 3allEIUIEHUH MNPSAMO3YOOH NMIMHIPUYECKON
nepefayd B paMKax pPEIICHUs TUIOBBIX WH)KEHEPHBIX 33Jay IpHU pa3paboTKe MPOEKTOB
M31EJIUId MAaTHHOCTPOECHUS.

11

PacckaxuTe npo CuIIbl, JIEHCTBYIOIIME B 3aleIUIEHUU IWIMHIPUYECKON KOCO3yOoi
nepefayd B paMKax peIleHHUs] TUIIOBBIX MHXKEHEPHBIX 3ajjau IpU pa3paboTKe MPOEKTOB
M31eJIMH MAaIMHOCTPOEHUSI.

12

Pacckaxute mpo cuiibl, AEHCTBYIOIIUE B 3allEIUICHUH NMPsAMO3Y00il KOHUUECKOH nepeaayn
B paMKaX pEeUIeHHs TUIIOBBIX HMHXKEHEPHBIX 3aJad IpU pa3pabOTKe MPOEKTOB H3IEIUN
MaIIMHOCTPOEHHUSI.

13

Kak omnpenenstoTcs KOHCTPYKLMST M MaTepHalibl 3yOuaThIX KOJIEC B paMKax pelIeHUs
TUIOBBIX MHXCHEPHBIX 33J1au MpH pa3paboTKe MPOSKTOB U3IEINH MAITMHOCTPOCHHUSI.

14

M3 4ero cocToOuT pacuct HpHMO3Y60ﬁ I_[I/I.HI/IHI[pI/I‘-ICCKOf/'I nepeaadym Ha KOHTAKTHYIO
MPOYHOCTh B paMKaX PCIICHHA THUIIOBBIX WHKCHCPHBIX 3aJa4d IMPU pa3pa60T1<e IMPOCKTOB
I/ISILCJ'II/Iﬁ MalIMHOCTPOCHUS.

15

3 yero cocToUT pacyeT MNpsAMO3yOol NMIMHAPUYECKOW TMepenayd Ha W3rHOHYIO
MPOYHOCTh B PaMKax PELICHUs TUIIOBBIX MHXKEHEPHBIX 337a4 MpU pa3pabOTKe MPOEKTOB
M3 MaTMHOCTPOEHUS.

16

YTto Takoe LMIMHIPUYECKHE KOCO3yOble Mepeiayd M SKBHBAJEHTHOE KOJECO B PaMKax
pelieHUs TUIMOBBIX HWH)XKEHEPHBIX 3a/Jad TMpu  pa3paboTKe MPOEKTOB  U3JENUN
MaIIMHOCTPOEHUS

17

OnumuTe 4YepBsSYHBIE Tepenadd, oOmue CBEACHHS, KiIacCH(DHUKAIUg W TEOMETPHS
YEepBSYHBIX HUJIMHAPUYECKUX NEpelayd B PaMKax PEIICHHs] TUIIOBBIX MH)KEHEPHBIX 3aJ1a4




Ne i/t
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npu pa3paboTKe MPOSKTOB U3IEIUH MAITHHOCTPOCHUS

18

Kakue OBIBAIOT CHJIBI, ACWCTBYIOIIME B 3alCTUICHMHM YEPBAYHBIX MEpeaad, U 4TO TaKOoe
K.II.J. B paMKax pEIIeHUs TUIOBBIX HHXKEHEPHBIX 3a7ay INpU pa3pabOTKe MPOEKTOB
M31eJIMH MAaTMHOCTPOEHUS

19

Kakue wncnonp3yroTcs MaTepuallbl UYEpBSUHOW Mapbl B paMKaxX pEIleHUs THUIIOBBIX
MHKEHEPHBIX 3a7a4 IpU pazpaboTKe NPOEKTOB M3/1EIUI MalIMHOCTPOCHHUS

20

Kakue ObIBatOT BUJbI pa3pylleHHs 3yObeB YEPBAYHBIX KOJIEC B paMKaX pPEIeHHs] TUIIOBBIX
MHKEHEPHBIX 3a7ia4 IpH pa3paboTKe NPOEKTOB M3/1EIMI MAIIMHOCTPOCHHUS.

21

Onumure pacyeT Ha MPOYHOCTh YEPBSUHBIX Iepelad B paMKax PpELICHUs THIIOBBIX
MHKEHEPHBIX 3a7ja4 IpH pa3paboTKe NPOEKTOB U3AEIUN MAIIMHOCTPOECHHSL.

22

Onumure o0UIyI0 XapaKTepUCTHKY PEMEHHBIX Mepefad, UX OCHOBHBIE I'€OMETPHUECKUE
COOTHOILIEHUS B paMKaX PELIeHUs TUIIOBbIX MHKEHEPHBIX 3a/1a4 IIPU pa3paboTKe MPOEKTOB
M31eJIMH MAaIMHOCTPOEHUS

23

Kakue ObIBalOT CHIIBI, ICUCTBYIOIINE B BETBSIX peMHS MpU paboTe meperadr BXOJIOCTYIO B
paMKax pelleHUs THUIOBBIX HMHXKEHEPHBIX 3a/Jay Npu pa3paboTKe MPOEKTOB H3IENINi
MaIIMHOCTPOECHHUSI.

24

Kakue ObIBalOT Cuibl, JEHCTBYIOIIME B BETBSIX PEMHsS Ipu paboTe mnepesaud Ioj
Harpy3koil B paMKax pelIeHMs TUIIOBBIX MH)KEHEPHBIX 3aJau MpHU pa3pabOTKe MPOEKTOB
M31eJIMH MAaIMHOCTPOEHUSL.

25

Kakue ObIBalOT KpuUTepUu pabOTOCHIOCOOHOCTH PEMEHHOM Mepefayd B paMKax pelleHus
TUIOBBIX MHYKEHEPHBIX 33]1a4 [IPU pa3pabOTKe MPOEKTOB U3EIUNA MAIIMHOCTPOCHHUSL.

26

Urto Takoe TAroBas CIIOCOOHOCTH peMeHHOI‘/‘I nepeaadyn M KakK IIPOBOAUTCA PaACUCT IIO
KPHUBBIM CKOJIBXXCHUSA B PaMKaxX PCHICHHUA THUIIOBBIX MHKCHCPHBIX 3aJayd IpU pa3pa60TKe
IMPOCKTOB I/IBI[CJ'II/Iﬁ MAallIMHOCTPOCHMU .

27

Uro Takoe JOJrOBEYHOCTh PEMHEHM M KAaK IIPOBOJUTCA pacdyeT I0 MAaKCUMalIbHbIM
HaNpsDKEHUSIM B paMKax peIIeHUs THUIOBBIX MHXEHEPHBIX 3aJady INpU pa3paboTKe
[TPOEKTOB U3JEIUN MAIIMHOCTPOCHUS

28

Pacckaxure 1npo O6H_II/Ie CBCACHUA HCHHHX nepeaad, IMpUBOAHBIC ICIIU, 3BC3OO0YKU,
MepeaaToOuHOC YHCIO W TCOMCTPHYCCKUC COOTHOUICHHA B paMKaxX PCHICHUS THUIIOBBIX|
MH>KCHCPHBIX 3a4a4 IMpr pa3pa60TKe ITPOCKTOB 156691 (5110505 MalIMHOCTPOCHUS

29

Kakue ObIBAOT CHUJIBI, IEUCTBYIONINE B BETBSIX IEMH LIETHON Nepeaayl B paMKax perieHus
TUIOBBIX MHYKEHEPHBIX 33/]1a4 [IPH pa3pabOTKe MPOEKTOB U3EIUNA MAIIMHOCTPOCHHUSL.

30

Kakue ObiBatoT Kputepuil pabOTOCHOCOOHOCTH M LEMHBIX Ieperad U OCHOBBI Pacyera
nepefayd poJIMKOBOM (BTYJIOUHOM) LENbI0 B paMKax pEIICHHUsS TUIOBBIX HWHKEHEPHBIX
3ajiay npu pa3paboTKe MPOSKTOB U3ICIUH MAITMHOCTPOEHHUSI.

31

Onumwure O6HII/I€ CBCACHUA TIPO q)pI/IKHI/IOHHI)IS nepeaaun, MaT€purajibl KATKOB U YCIIOBUC
pa6OTLI nepeayn B paMKax pPCIICHHA THUIIOBBIX HWHXXCHCPHBIX 3aJav IIpH pa3pa60TI<e
IMPOCKTOB I/I3I[€J'II/II\/’I MallMHOCTPOCHUSA

32

Kakue ObIBatOT BUABI pa3pylleHUss pabouux MOBEPXHOCTEH (PPUKIMOHHBIX KAaTKOB B
paMKax pelleHHs THUIOBBIX HMHXKEHEPHBIX 3aJay Npu pa3paboTKe MPOEKTOB MU
MaIIMHOCTPOEHHUSI.

33

B uem 3akitouaeTcsi CyTh HMJIMHAPUYECKOW (PPUKIIMOHHOW Ieperaye B paMKaxX pelieHus
TUIOBBIX MHXCHEPHBIX 33J1au MpH pa3paboTKe MPOSKTOB U3IEINH MAITMHOCTPOCHHUSI.

34

21.]'[5[ 4ero npe€aHasHadC€Hbl BapHaTOPhbl B paMKaxX PCIICHWA TUIIOBBIX HMHXKXCHCPHBIX 3a1a4
nmpu pa3pa60TI<e IMPOCKTOB I/IBI[CHI/IfI MAalIMHOCTPOCHUH.

35

YUTo Ha3BIBaeTCSA PEAYKTOPOM, OIIUIIHUTE UX O6HH/I€ CBCACHUA U Knaccmbm(aumo B paMKax
PCUHICHUA  THUIIOBBIX HMHXCHCPHBIX 3aa4 IIpU pa3pa60TKe IIPOCKTOB I/IBI[GJ'II/Iﬁ
MAIIMHOCTPOCHUS.

36

Onummre 3y04aTble pPeayKTOPhl M MYJIbTHIUIMKATOPbl B paMKaxX pEHIeHHs] THIIOBBIX

MHKCHCPHBIX 3a/1a4 ITPU pa3pa60TKe IIPOCKTOB 15661 (S 07051 MAaIIMHOCTPOCHU .




Ne i/t
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37

Kak mpoucxoaut cMa3biBaHUE PEIyKTOPOB U BHIOOp Macjia B paMKaxX pPEHICHUs TUIIOBBIX
MHKEHEPHBIX 3a7ia4 IpH pa3paboTKe NPOEKTOB M3/E€IMI MAIIMHOCTPOCHHUS.

38

B uem 3akirodaroTCss NPUHIMIIBI IPeoOPa30BaHusl ABUKEHHUS B PAMKAX PELIEHUs TUIIOBBIX
MHKEHEPHBIX 3a7ia4 IpU pa3paboTKe NPOEKTOB M3/1E€IUI MAIMHOCTPOCHHUS.

39

[Tepeuncnure neTanu U y3Jbl MAallUH B PAMKaX PELICHMs THIOBBIX MHXEHEPHBIX 3a1ay
npu pa3paboTKe MPOEKTOB U3JIEIHUNH MAITHHOCTPOCHHUSI.

40

Kakue npenbsaBisioTcs TpeOOBaHus, NPEAbABIsIEMbIe K MAlIMHAM M UX JETAJISAM B PAMKax
peUIeHNsT TUIOBBIX HWHXKEHEPHBIX 3aJad MNpU  pa3padOTKe MPOEKTOB  H3JEIUH
MaIIMHOCTPOECHHUSI.

41

Kakue ObIBAalOT HAarpys3Kku, JACHCTBYIOLIME B MAllMHAX B PAMKax PEIICHUS THIIOBBIX
MH)KEHEPHBIX 3a/1a4 [IPU pa3pabOoTKe MPOEKTOB M3AEIMH MAIIMHOCTPOCHHUSI.

42

Onumure KpuTepud padoOTOCHOCOOHOCTH B paMKaxX pEHICHUS THUIIOBBIX WHIKEHEPHBIX
3ajiad pu pa3padoTKe MPOCKTOB U3/ICIIUI MAITMHOCTPOCHHUSI.

43

Kax OCYHICCTBIIACTCA BBI60p MaT€prualioB MU OHNPCACICHHUEC JOITYCKAaCMbIX pPaCYCTHBIX
HaHpH)KGHI/If/'I B paMKax PCHICHUS TUIIOBLIX MHKCHCPHBIX 3a1a4 IIpUu pa3pa60TKe IIPOCKTOB
I/ISI[CJ'II/Iﬁ MAaIITMHOCTPOCHM .

44

Onumure NpoeKTHBIA U MPOBEPOUYHBIN pacueT B paMKaxX pELICHUS TUIIOBBIX MHKEHEPHBIX
3ajiay Mpu pa3paboTKe MPOSKTOB U3ICJIMH MAITMHOCTPOEHHUSI.

45

Pacckaxute npo Kiaccuukanuio, Ha3HaueHWe U 00JacTU IPUMEHEHUSI pa3IMYHbIX BUI0B
COEAMHEHUN U TpeOOBaHUM, MPEIBIABIAEMBIX K COSIMHEHHUSIM B paMKax PEIIEHUs] TUITOBBIX
MHKEHEPHBIX 3ajia4 IpU pa3paboTKe MPOEKTOB M3/1EIUI MAIMUHOCTPOCHHUS.

46

Pacckaxure IIpo CBApHBIC COCAWMHCHHUA, OIIMIIHUTC HUX O6H.[yIO XapaKTCPHUCTUKY,
MMOCTOMHCTBA HW HCAOCTATKH, 00J1acTh INPpUMCHCHUA B pPaMKaxX PpCHICHUSA THUIIOBBIX
MHXXCHCPHBIX 3aaa4 IIpH pa3pa60TKe IIPOCKTOB u3eani MAaIlIMHOCTPOCHMU .

47

Kakne BBl 3HAETE OCHOBHBIC THUILI U DJICMCHTHI CBApHBIX MIBOB B paMKax pPCIICHHA
TUIIOBBIX MHXXCHCPHLIX 3aaa4 ITPpH pa3pa60TKe IIPOCKTOB I/ISI[GJ'II/II‘/‘I MAaIlIMHOCTPOCHMU .

48

B 1uem cocTout pacueT Ha NPOYHOCTH CTBIKOBBIX CBAPHBIX COGI[I/IHCHI/II\/'I B paMKax pCHICHUA
[TUIIOBBIX MHKCHCPHDLIX 3aJ1d4 IIpU pa3pa60TKe ITPOCKTOB PI3I[CJ'IPII>1 MAaIIMHOCTPOCHUA.

49

B 4eM COCTOMT pacyeT Ha MPOYHOCTh HAXJIECTOYHBIX COCOUHEHUN B pPaMKaX peELICHUsS
TUIOBBIX MHYKEHEPHBIX 33]1a4 [IPH pa3pabOTKe MPOEKTOB U3EIUNA MAIIMHOCTPOCHHUSL.

50

YUTo Takoe 3akiIeno4YHbIE COCOIUHCHUA, o0iactu IMPUMCHCHHUS W BUIBI COCHHHGHHﬁ,
MaTCpHAJIbl 3aKJICTIOK B paMKaX pCIICHHA TUIIOBBIX MHXXCHCPHBLIX 3aaad ITIpH pa3pa60TI<e
IMPOCKTOB I/ISJICJ'H/Iﬁ MAaIIMHOCTPOCHUA.

51

B d4em cocrout pacueT 3aKIJICTIOYHBIX COG)II/IHGHI/Iﬁ B paMKax pCeICHHA THUIIOBBIX|
MHKCHCPHBIX 3a4a4 IMpr pa3pa60TKe ITPOCKTOB H3I[CJ'IPII>1 MAaIIMHOCTPOCHUA.

52

UTo Takoe WIMOHOYHBIE COEIWHEHHUs, OOIIME CBEACHUS, PAa3HOBUIHOCTH IIMOHOYHBIX
COEMHEHUI B paMKax pelIeHHs] TUMOBbIX MHKEHEPHBIX 3aay MpH pa3paboTKe MPOEKTOB
M31eJIMHA MAaIMHOCTPOEHUSI.

53

B 4eM COCTOMT pacyeT COCIMHEHMS IMPU3MATHUYECKMMH IIMOHKAMU B PAMKAax PEILICHMS
TUIOBBIX MHYKEHEPHBIX 33Ja4 MIPHU pa3paboTKe NPOEKTOB U3ENINN MAIIMHOCTPOESHHUSI.

54

B yeM COCTOMT pacyeT COEAUHEHUS CETMEHTHBIMM IINOHKAMHU B paMKax pEIICHUs
TUIOBBIX MH)KEHEPHBIX 3314 [IPH pa3pabOTKe MPOEKTOB U3EIUNA MAIIMHOCTPOCHHUSI.

55

YTo Takoe NIIUIIEBbIE COEAMHEHHs, MX OOIIMe CBEACHHUS, PA3HOBUIHOCTH IUIMIEBBIX
COETMHEHUI B paMKax peIlIeHUs TUIOBBIX MHXKEHEPHBIX 3a7au MpU pa3padOTKe MPOEKTOB
M31eJIMIA MAalTUHOCTPOESHUSI.

56

Onummure pacyeT NUIMIEBBIX COSAMHEHWN B pPaMKaxX PEIICHUs THUIOBBIX HHXKEHEPHBIX
3ajiay [pH pa3paboTKe MPOEKTOB U3EIUNA MAIIMHOCTPOESHHUSI.

57

B 4emM cOCTOMT IIpoliecC KOHCTPYMPOBAaHUs KOPILYCHBIX JETaJe B paMKax pPEIICHUs
TUIOBBIX MHYKEHEPHBIX 33J1a4 [IPH pa3pabOTKe MPOEKTOB U3EIUNA MAIIMHOCTPOCHHUSI.

58

Onummnre O6I_I_II/IC IMPUHIHUIIBI KOHCTPYUPOBAHUSA JIUTHIX KOPITYCOB, HX OCHOBHBIC 3JICMCHTLI




Ne i/t
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ITUTBIX KOPIIyCOB B paMKaX pEHIeHUS THUIIOBBIX WHXXEHEPHBIX 3a7ady Npu pa3paboTke
MPOCKTOB U3/ICIUN MAIIMHOCTPOCHHUSL.

59 [Kakas cymecTByeT KiaccuHKanusi KOPIYCHBIX JeTajeil, HuX MaTepuaigbl H
KOHCTPYMPOBAaHUE CBAPHBIX KOPIIYCOB B paMKaxX PELIEHHUS TUIIOBBIX MHYKEHEPHBIX 3ajau
mpu pazpaboTKe NPOSKTOB M3AEIUH MAIIMHOCTPOCHHSL.

60  Onumure kIaccu(pUKaLUIO MPYKUH U YIPYTHX 3JEMEHTOB, UX HAa3HAYCHHE U MX POJIb B

MAIIMHOCTPOCHUH, MaTCpHaibl B paMKaxX PCIICHHA THUIIOBBIX HMHXCHCPHBIX 3ajayd IIpu

a3paboTKe MPOCKTOB MU3/ICIHI MATMHOCTPOCHHUSL.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

®opma
NpoBeIeHUs!
Cemectp . Kpurepun u HOpMbI OLIEHKHU
MPOMEKYTOUHOI
aTTecTaliu
5 9K3aMeH COTJIMYHOY 85-100 6aoB
«XOpOLIO» 70-84 6anna
«YJIOBJICTBOPUTEIILHOY 55-69 GamtoB

«HEYJIOBJICTBOPUTEIHHO) 0-54 6anna




8. YueOHO-MeTOIMYeCcKOe M HH(POPMANIMOHHOE 00eciedeHne TUCIIUTITUHBI

8.1. Obs3aTesbHAs IMTEPATyPa

ABTOpr, COCTaBUTEC/IN

3arsiaBue (3aroJjioBoK)

Tun (yueOHMK, yueOHOe
nocooue, yue0Ho-
MeToAnYecKoe mocooue,
NPaKTHKYM, AP.)

Tox m3nanusa

Koau4yecTBO B
HAY4YHOM
oudamorexe /
HaunmMmeHnoBaHue
9BC

I'ypesnu IO. E.

PacueTt 1 OCHOBBI KOHCTPYUPOBAHU

JeTanel MamuH | y9eOHHK JUis By30B. B 2 T.

T. 1. Ucxoausie nonoxxenus. CoeMHEHUS
neraneit mamuH. Jleranmu nepenad / 1O. E.
I'ypeBuu, A. I'. Cxuptnanze. - Mocksa :
KYPC : UH®PA-M, 2020. - 239 c. : mi. -
URL:
https://new.znanium.com/catalog/product/10
73038 (nara obpamenus: 11.02.2020) . -
Pexwum noctymna: neKTpoHHO-
OubIMOTEeYHAs cCUCTEMA
"ZNANIUM.COM". - ISBN 978-5-906923-
29-5. - TekcT : 2JeKTPOHHBIH.

YyeOHUuK

2020

Znanium.com

I'ypesnu IO. E.

I'ypesuuy, 1O. E.

Pacuer u 0CHOBBI KOHCTPYUPOBAHUS
JIeTaJIe MaIlvH : y9eOHMK JJ1 BY30B. B 2 T.
T. 2. Mexannueckue nepenaun / 1O. E.
I'ypeBuu, A. I'. Cxuptnanze. - Mocksa :
KYPC : UH®PA-M, 2020. - 247 c. : un. -
URL:
https://new.znanium.com/catalog/product/10
73039 (mara obpamenus: 12.02.2020) . -
Pexum noctymna: OneKTpoHHO-
OMOIMOTEYHAs CHCTEMA
"ZNANIUM.COM". - ISBN 978-5-906923-

VueOHUK

2020

Znanium.com




Tun (yueOHuK, yueOHOe

KoaunuecTBo B

Ne nocooue, yuedHo- Hay=nou
wn ABTOpPBI, COCTABUTEH 3ar;iiaBue (3aroJji0BoK) METOHYECKOE OCOBHe, I'ox u3panus oudamoTexe /
npaKTHKYM, 1p.) HaumenoBanmue
IBC
60-8. - TeKcT : PICKTPOHHBIMN.
3 | MoBuun M. C. OCHOBBI TEXHUYECKON MEXaHUKH : YICOHUK | YUeOHHK 2020 IPRbooks
/ M. C. MoBnuH, A. b. U3paenur, A. T
Py6amkwus ; o pex. I1. U. beryna. - 2-¢
U31., (3JEKTPOHHOE, CTEPEOTHUITHOE). -
Cankr-IlerepOypr : [Tonurexnuka, 2020. -
287 c. : mn. - URL:
https://www.iprbookshop.ru/94833.html
(mara oopamenus: 03.06.2021). - Pexxum
nocryna: [L{udgpoBoit 06pazoBaTenbHbIN
pecypc IPR SMART. - ISBN 978-5-7325-
1087-4. - TekcT : 2IeKTPOHHBIN.
8.2. JlonosinuTebHAS JJUTEPATYypa
Tun (yueOHuK, yueOHOE KO‘HH%CTEO B
Ne nocodue, yuedHo- HayHHon
o/ ABTOPBI, COCTABUTEH 3ar/iaBue (3aroJjioBoK) MeToIecKoe HocoHe, I'oa u3nanus oudamorexe /
HPAKTHKYM, IP.) HaumenoBaHue
IbC
1 | TronseB A. B. Jleramu mamuH : yaeOHuk / A. B. TroHsieB, | ydeOHUK 2022 OBC «Jlaub)

B. Il. 3Be3naxos, B. A. Barnep. - U3n.2-e,
ucnp. u aon. - Cankr-IlerepOypr : Jlans,
2022. - 736 c. : uin. - (Y4eOHUKH TSI BY30B.
CnenuanpHas nurepatypa). - URL:
https://e.lanbook.com/book/211130 (nara
obpamenus: 13.12.2022). - Pexxum gocryma:
DNEeKTPOHHO-OMOINOTEUHAs CHCTeMa
"Jlanp". - ISBN 978-5-8114-1461-1. - TekcT




Ne
n/n

ABTOpLI, COCTaBUTEC/IN

3ar;iiaBue (3aroJji0BoK)

Tun (yueOHuK, yueOHOe
nocooue, yuedHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, AP.)

Tox m3panusa

Koau4yecTBO B
HAY4YHOM
oudamoreke /
HaumenoBanue
9BC

: DJICKTPOHHBI.

I'ynma, H. B.

Heramu mamus : yaueObnuk / H. B. I'ynua, B.
I'. Knokog, C. A. FOpkoB ; mog o6m1. pexa. H.
B. I'ynua. - U3x. 3-e, ctep. - CaHKT-
[TerepOypr : Jlans, 2022. - 416 c. : un. -
(Yuebuuku aist By3oB. CrienuanbHas
mutepatypa). - URL:
https://e.lanbook.com/book/211154 (narta
obpamenusi: 17.11.2022). - Pexxum noctyna:
DNeKTpOHHO-OMOIMOTeUHasl CUCTEMa
"Jlanp". - ISBN 978-5-8114-1091-0. - Tekcr

: DJICKTPOHHBI.

y4eOHUK

2022

9BC «Jlanb»

Octaxkos 10. A.

IIpoekTupoBanue AeTalIel U y3110B
KOHKYPEHTOCIIOCOOHBIX MAIllUH : y4eo.
rmocooue / FO. A. Ocrsxkos, U. B.
[lleBuenko. - Cankt-IlerepOypr : Jlans,
2022. - 336 c. : uin. - (Y4eOHUKH TSI BY30B.
CrneuunanbHas nutepatypa). - URL:
https://e.lanbook.com/book/211364 (nara
obpamenusi: 13.12.2022). - Pexxum pocryma:
DNeKTpOHHO-0MOIMOTeUHas cUCTeMa
"Jlanp". - ISBN 978-5-8114-1432-1. - TekcT
: DJIEKTPOHHBIN.

yuebHoe rnocodue

2022

9BC «Jlaap»

MBanos M. H.

Jleranu mamuH : yueOHUK 1715 By3oB / M. H.
HBanos, B. A. ®unoreHos. - U3x. 16-¢,
ucrtp. u gom. ; ['pud MO. - Mocksa :
FOpaiir, 2020. - 408, [1] c. : ui. - (Beiciee
oOpazoBanmue). - [Ipenm. ykas.: c. 404-405. -
bubnmorp.: c. 402-403. - ISBN 978-5-534-

y4eOHUK IS BY30B

2020




n/n

ABTOpLI, COCTaBUTEC/IN

3ar;iiaBue (3aroJji0BoK)

Tun (yueOHuK, yueOHOe
nocooue, yuedHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, AP.)

Tox m3panusa

Koau4yecTBO B
HAY4YHOM
oudamoreke /
HaumenoBanue
9BC

07341-6 : 849-00. - Tekcr :

HEINOCPEICTBEHHBIM.




8.3. Ilepeyenb mpogeccCHOHAJIBLHBIX 0a3 JTAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
cHCTEM

Jlanp [DnekTpoHHBINA pecypc]: aneKTpoHHO-OnOmMoTeyHas cucrema «Jlaup». —3ari. c
tuty. skpana. — URL: https://e.lanbook.com/

Hayunass osnektponnas Oubnmoreka eLIBRARY.RU [DnektponHslii pecypc]:
nHopmanuonnsii nopran / OO0 "PYHOB"; Cankr-IleTepOyprckuit rocyaapCcTBEHHBIN
yHHBepcHTET. - M.: [0. u.], 2005. - 3arn. ¢ Tutyi. skpana.- URL: www.eLibrary.ru

3. PykoHT [DnekTpoHHBIA pecypc|: HauoOHaNbHBIA mHQPpPoBO pecypc / OO0
«ArenrctBo Kuura-Cepsuc». - M.: [6. u.], 2011. - 3arn. ¢ turyn. skpana. -URL:
http://www.rucont.ru

http://thescipub.com/journals/ajeas - perien3upyemsiii xypHaa American Journal of
Engineering and Applied Sciences - myOmukyeT pe3yabTaThl HCCIEI0BaHUN B 00aCTH
WHXCHEPHBIX HAayK (MpUKIaaHas (U3MKA U MPUKIATHAS MaTeMaTHKa, aBTOMATH3aIUs U
yOpaBlieHUEe,  XMMHYECKas TEXHOJIOTHs, KOMIBIOTEpPHAs TEXHHKAa, WH()OPMATHKY,
WH)KCHEPHbIE JaHHBIE M pa3pabdOTKa MPOrpaMMHOIO OOECIEUYEHHUs, SKOJIOTHYEeCKas
WHXCEHEepHUs, JJCKTPOTEXHUKA, TMPOMBILIUICHHAS HHXXEHEpHs, HHPOPMAIIOHHBIE
TEXHOJIOTUM ¥ HMH(POpPMATHKa, MaTepUANOBEACHNE, H3MEPEHHE W METPOJIOTHS,
MalIMHOCTPOEHUE, MEAUIMHCKas (Qu3uKa, DJHepreruka, oOpaboTKa CHTHAIOB U
TEJICKOMMYHUKAIIHH.

http://rsta.royalsocietypublishing.org/ - xypuan Philosophical Transactions A
MPEIOCTABIIAET CBOOOJHBINA JIOCTYI K HAYYHBIM ITyOJIMKALMSIM MO CIEAYIOLUIUM TeMaM:
WHXCHEPHBIC, (PU3HUECKUEC, MATEMAaTHICCKUE HAYKH.
http://www.medwelljournals.com/archive.php?jid=1816-949x — xypuan Journal of
Engineering and Applied Sciences (Medwell Journals) mnpencraBiseT craThbu cC
pe3yJabTaTaMi Hay4YHBIX MCCIIEOBaHUN B 00JacTH MHXKEHEPHBIX HAyK (MaTeMaTHKa,

DIIEKTPOTEXHHUKA, MalInHOCTPOEHHE, SHEPreTHKa, aBTOMOOMJIECTPOECHHE,
6I/IOXI/IMI/I‘IGCKaf:[ HHXXCHCPUS, CTPOUTCIIbHAA UHKCHCPUA U T.II.).
https://doaj.org/ - pecypc, KOTOpbIii oOecCmeYHBaeT JOCTYN K MOJHOTEKCTOBBIM

9JIEKTPOHHBIM JKypHaJIaM TpeJHa3HaueH JUIsl MOMCKa MO Ha3BaHMIO CTaTbU (KypHasa)
mwi 1o teme. DOAJ cTaBUT 11e/1bl0 BCECTOPOHHEE OCBEIIEHHWE HAay4YHOH MEpHOIMKH,
HaxoJsIIEWcs B OTKPBITOM JIOCTyIIE M HCHOJb3YIOUIEW ONPEIECIIEHHBIE MEDPHI,
rapaHTUPYIOLIUE IOCTOMHOE KaueCTBO UX COJEPKaHUs

8.4. [lepeueHb NPOrpaMMHOI0 odecredeHust

Ne Hanmenosanue IO PexBU3HUTEI A0roBopa
n/n (nata, HOMep, CPOK AeHCTBUS)
1 | KOMITAC-3D v 18 (IlpoektupoBanue u Jorosop Ne 1198 ot 18.11.2019, cpoxk
KOHCTPYUPOBaHUE B MAlIUHOCTPOECHUH ) JeNcTBUS - OECCPOUHO
2 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeHcTBUS — OECCPOUHO;
KoHTpakT Ne 1653 ot 14.12.2018, cpoxk
JIEHCTBHSI — OECCPOUHO
3 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JEHCTBUS — OECCPOTHO

AcademicEdition

8.5. Onucanue MaTepUaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOIl /I OCYLIeCTBJICHUS
o0pa3oBaTe/IbHOIO NpoLecca Mo JUCHUIIIMHE


https://e.lanbook.com/
http://www.elibrary.ru/
http://thescipub.com/journals/ajeas
http://rsta.royalsocietypublishing.org/
http://www.medwelljournals.com/archive.php?jid=1816-949x
https://doaj.org/

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, J1a00pPaTOPHil, MACTEPCKUX U

Ne AP. 00bEKTOB /151 IPOBeIeHUs
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/n | NPaKTUYeCKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIIEeHU 1JIs1 CAMOCTOATEIbHOMI
pa6oThl o0yuammuxcst (HoMep ayAUTOPHH)
VYuebHas ayIuTOpHS U1 IPOBEICHUS Cromnbl yUCHHUYECKHUE TPEXMECTHBIC
3aHATUH JICKIIMOHHOTO THMA. YueOHas (MOHOOJIOK) ., MOHOOJIOKH JABYXMECTHBIE,
ayJIUTOpUs JJIsl IPOBEICHUS 3aHATUI CTOJ MIPEeTo1aBaTeNIbCKUH, CTYI
CEMHHApPCKOro TUMa. Y4yeOHas ayIuTOpus AJisl | PEnolaBaTeIbCKuil, JO0CKa ayJuTopHas

1 | KYPCOBOIO NPOEKTUPOBAHHS (BBINIOJIHEHUS (menoBas), kadenpa
KYPCOBBIX paboT). YueOHas ayAuTOpus s
MIPOBEJICHUS TPYIITOBBIX U MHIUBHIYTbHBIX
KOHCYJIbTaluil. YueOHas ay iuTopus JUis
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
IPOMEKYTOUHOM aTTectarmu (A-419)

JlaGoparopus "Jleranu mamuH". CroJibl y4EHUUYECKHUE , CTYJIbS

YyeOHast ayIuTOpus AJis IPOBEICHUS YYEHUYECKHUE , CTOJI IPEroaaBares, 10CKa
3aHATHI CEMHUHAPCKOTO THIIA. ayauTopHas (MenoBast), mkad s
VYyeOHast ayIuTopus AJis KypcOBOTO yueOHbIX ocobuid, CTonbl 1a60paTopHEIE,
MIPOEKTUPOBAHHUS (BBITTOTHEHUS KYPCOBBIX nabopaTopHasi yctaHoBka - /IM-36,
pabor). naboparopHas ycranoBka /IM-28,

2 | YueOHas ayuTOpUs JJIs IPOBEICHUS nabopatopHast ycranoBka JIM-40,
TPYIIOBBIX U WHAUBUAYAIbHBIX naboparopHas ycranoBka JI1-5K,
KOHCYJIbTallui naboparopHas ycraHoBka [IM-55A,
VYyeOHast ayIuTOpus AJIsl IPOBEICHHUS naboparopHas ycranoBka JI1-3K,
3aHATUN TEKYIIETO KOHTPOJISA U naboparopHas ycranoBka JI1-4K,
poMeXyTouHOU arrectaruu.(A-416) YEepBAYHBIN PEAYKTOP, IIMIHMHIPUUECKUE

peryKTopa

3 [Tomemienue Ui caMOCTOSTENBHONU paboOThI CToBl, CTYJIBS, KOMITBIOTEPHI

obyuatormxcs (I'-401)




	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	Старший преподаватель Путеев П.А.
	(должность, ученое звание, степень, Фамилия И.О.)
	Рецензирование рабочей программы дисциплины:
	(должность, ученое звание, степень, Фамилия И.О.)
	Рабочая программа дисциплины составлена на основании ФГОС ВО и учебного плана направления подготовки
	Срок действия рабочей программы дисциплины до «31» августа 2027 г.

		2023-10-09T12:00:45+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




