MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHU ST POCCUMICKOI ®EJIEPAIINHN
benepanbHOE TOCYIaPCTBEHHOE OO KETHOE 00pa30oBaTeIbHOE YUPEKICHUE
BhICIIET0 00pa30BaHUs
«TONBATTUHCKUMI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.5.08.04

(unoexc OoucyuniuHot)

PABOYAS ITPOI'PAMMA JUCHHUITJINHBI

Mexaunuka 4

(Haumenosanue OUCYUNIUHBL)

10 HATIPABJICHUIO TIOJITOTOBKH
15.03.01 MammHOCTpOCHUE

HaIpaBICHHOCTH (TIPodHIIbH)
CoBpeMeHHbIE TEXHOJIOTUYECKUE MPOIIECCHl M3TOTOBJICHUS JIeTalell B MAIIMHOCTPOCHHUN

®opma o0ydeHUs: 3a09HAs
I'ox mabopa: 2020
O6mmas TpynoemMkocTh: 5 3E

Pacnpeueneﬂue YaC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 5

®opma KOHTPOJIA KII, Hroro
Buja 3angaruii 3a4eT
Jlexun 12 12
JlaboparopHsbie 8 8
[TpakTHueckue 4 4
PyKOBO/ICTBO: KYpCOBBIE PaOOTHI 1,5 1,5
[TpomMexxyTouHast aTTecTanus 0,25 0,25
KonraktHas paboTa 25,75 25,75
CamocTosTenpHas padora 150,5 150,5
Kontpoinb 3,75 3,75
Hroro 180 180




Pabouyto mporpamMmy cocTaBUIIH:
cTapiuii npenoaasatens banaxuuna A A

(OoadicHoCcmb, yueHoe 38anue, cmenensb, Pamunus 1.0.)

crapuumii npenogasatens Copoka 1.B.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

X OtcyTcTBYET

Peniensent

(Oondicnocmy, yuernoe 36anue, cmenetsb, Pamunusa U.0.)

Pabouas nmporpamma qucuMILIMHbI cocTaBieHa Ha ocHoBaHuu OI'OC BO u yue6HOro mniaHa
HanpasyieHus noaroroBku 15.03.01 «MamnHocTpoeHue»

Cpok neiicTBus pado4eil mporpaMMbl AUCUMILIMHBI 10 «31» aBrycra 2025 r.

COI'NTACOBAHO

3aBenytouuii kadeapoit «Capka, 00paboTka MaTepranoB JaBICHUEM U POACTBEHHbIE MPOIIECCHI»

«30» aBrycra 2019 1. B.B. Enbiios
(noonucs) (A.0. Pamunus)

YTBEPXIEHO

Ha 3acenanuu Kadeapsbl
«HaHoTexHONIOruM, MaTEPUATIOBEICHUE U MEXaHUKA)

(mpotokon 3acemxanust Ne 1 ot «30» aBrycra 2019 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Lenb — ucxonsa U3 3aJaHHBIX YCIIOBUHM pabOTHI JIeTanel U y3JI0B MAallliH, YCBOUTb METO/IbI,
HOPMBI U TIPaBWJIa UX MPOCKTHPOBAHUS, 0OCCIIEUMBAIONINE BHIOOpP Marepuana, (GopM, pa3Mepos,
CTETNEeHH TOYHOCTH U KayecTBa MOBEPXHOCTH, a TAK)KE TEXHOJIOTHH U3TOTOBICHUS.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUIMHBl M NPAaKTUKH, HAa OCBOEHMM KOTOpPBIX Oaszupyercs JaHHas AMCLUIUIMHA:
«HaueprarenbHas reometpusy», «mxeHepHas rpadukay, «Beiciias MmareMaTnkay, «MexaHuka 1»,

«Mexanuka 2» u «MexaHuka 3».

I[I/ICI_[I/IHJII/IHLI " OpPaKTHUKHU, JJI1 KOTOPBIX OCBOCHUC Z[aHHOf/'I JUCHUITINHBI HGOGXOI[I/IMO KakK

MMpEACCTBYIOLICC:

«CucTeMBl

ABTOMATHU3UPOBAHHOI'O

IIPOCKTUPOBAHHUA B CBApKE»,

«PoboTH3upoBaHHbIE KOMIUIEKCH M aBTOMaTHUYECKUE JIMHUNY, «O00pyI0BaHNE U MIPUCTIOCOOTICHUS

JIA MalKn» U «ABTOMAaTH3aIMs CBApPOYHBIX IIPOLECCOB.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTPOJINpPYeMble
KOMIIEeTeHI[HH
(Ko 1 HAMMEHOBAHUE)

HNuagukaropbl
JOCTHKEHHUA
KOMIIeTEeHIIii
(K01 1 HAMMEHOBAHUE)

IInanupyemble pe3yJibTaThl
o0yueHust

OIIK-1 - ymeHnuem
UCIOJIb30BaTh OCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYHbIX
JUCLUILINH B
npodeccnoHaIbHON
JeSITENIbHOCTH, IPUMEHSTh
METO/Ibl MAaTEMaTUYECKOI0
aHaIu3a ¥ MOJIEIMPOBaHUS,
TEOPETUYECKOI0 U
AKCIEPUMEHTAIBLHOTO
VICCIIEJOBAHMUS

3HaTh:

- c1OcOObI HAXOXKEHUS HHOPMAIIUU
B MHTEPHET IPOCTPAHCTBE; MEPEUCHb
MCTOYHUKOB, cofiepKaIux
HEO0OXOUMYI0 HayYHO-TEXHUYECKYIO
uH(pOPMAIUIO, OTEYECTBEHHBIH U
3apyOeXHBIM  ONBIT B  00JIACTH,
M3y4aeMoi CrieluaibHOCTH.

- OCHOBBI u METO/IbI
IIPOEKTUPOBAHUSI, OCHOBHBIE CTaJuU
pa3paboOTKKM  M3JACNIHNA;,  THUIIOBBIC
TpeOOBaHUS K KOHCTPYKLHUSAM U
JeTallsIM. Y CTPOMCTBO, Ha3HAYEHHUE U
pacueT  MEXaHMYeCKHX  Iepenad,
TUIIOBBIX Y3JIOB U JieTajield mpubopoB
U YCTaHOBOK.

- YCTPOMCTBO, Ha3HAUEHUE U PACUET
MEXaHUYECKUX Tepenad, THUIIOBBIX
y3JI0B W JeTaieil nmpubopoB U
YCTaHOBOK. KoHcTpykTHBHBIE
Pa3sHOBUAHOCTH COEIMHEHU N
JleTaleu, YOPYTrux 3JIEMEHTOB,
NPYKUH, MeMOpaH, CHIIb()OHOB.

YMeTn:

- MOJb30BaThCS TEXHHYISCKOH,
CIIPaBOYHOMU U Hay4YHOH
JUTEpaTypoi;

- NPOEKTHpOBaTh  NpUOOPHl U
YCTaHOBKH JUTS IIPOBEICHUS
JKCIIEPUMEHTOB 51 Hay4HbIX




dopmupyemMbie U

HNuauxkaropsl

KOHTPOJIHpYeMble JAOCTHKEHHST Iliianupyembie pe3yJabTaThl
KOMIETEeHI[UH KOMIeTeH Uit o0y4yeHHs
(Ko ¥ HAMMEHOBAHUE) (KO U HANMEHOBAHME)
HCCIICIOBAHUM.
- BBEIOMPATH HEO0OXOUMBIE

MaTepuaibl, pacCUUTHIBATh Pa3MEPbI
JeTagel M y3JoB, MPOEKTUPYEMBIX
puOOpOB M YCTAHOBOK, C YYETOM

MPOYHOCTHBIX XapaKTePUCTHK
MaTepHUasioB, TUIIOBBIE 3JIEMEHTHI JIJIsi
MPOEKTUPYEMBIX npudopoB U
YCTaHOBOK.

- KOHCTpyHWpOBaTb Ha  OCHOBE,
BBIIIOJIHCHHBIX  paCd€TOB  TUIIOBBIC
JieTau u y3JIBI
00LIeMaIlInHOCTPOUTEILHOTO
Ha3HAYCHUSI.

Bnanets:
- BBIYHACIUTEIILHON TEXHUKON JUIA
BBIITIOJIHCHU A paC‘-IGTOB )41

KOHCTPYUPOBAHMsI TUIIOBBIX JeTaslei
U y3710B OOIEMAIIMHOCTPOUTEIEHOTO
Ha3HA4YEHUs.

- MCTOAaMHU BBIIIOJIHCHHUA ITPOCKTHBIX
U IIPOBEPOYHBIX PACUETOB OTICIIBHBIX
Jeranei u y3JI0B
00I11eMaIINHOCTPOUTENLHOTO
Ha3Ha4YCHU.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIETO

. KOHTPOJIA
Monayasb (pa3aea) BuHLl HaHMeHOBaHIfe TEM 3aHiTHH Cemectp O6nem, | Bamiel NuTepakTuB, 4.| (HaMMeHOBaHUE
yueOHoii padoThI (y4eOHOM padoThI) 4.
OLIEHOYHOT 0
cpeacrsa)
Mopynsl Obmue | Jlex OO011re BOnpockl MPOEKTUPOBAHUS 3 2 15 Otuer no
BOIIPOCHI Ip netaneit u y3inoB MamnH. Kpurepuu 1 MPAKTUYECKUM
npoextupoBanus | CP paboTocmocoOHOCTH 25 paboTam, KypcoBOii
neTanei u y3JoB MPOEKT
MaIluH
Monyib 2. Jlex N3ydeHne KOHCTPYKLUU PETYKTOPOB. 3 4 Oruer no
MexaHn4YecKue Jlab Pacuer nepenau: peMeHHOH, IIETHOM, 4 15 mabopaTOPHBIM U
rnepegayu IIp HWIAHAPUYECKON, KOHUYECKOH, 1 MPAKTUYECKUM
CP YEPBIYHOU 25 paboTtam, KypcoBO#
MPOCKT
Mogyns 3 Jlex Krnaccudukanus BasoB u oceid, 3 2 15 Otyet no
Bassl u ocu JIab KOHCTPYKTHUBHBIE Pa3HOBUIHOCTH, 2 mabopaTOPHBIM U
IIp MaTepuaibl, TepMOOOpadOTKa. 1 MPAKTHYECKUM
ITA CrniocoOsb1 ynnpouHeHus. Pacuetsl Ha 0,25 paboTam, KypcoBoOi
CP MIPOYHOCTh 25 MPOEKT
Mogyns 4. Jlex Kpurepuu paborocnoco6HOCTH U 3 2 Otuet no
[lonmmnuukn JIab OCHOBBI pacuera. Pacuer 2 15 mabopaTOPHBIM U
KauyeHUs U IIp MOJIIIAITHUKOB 110 TUHAMUYECKON H 0 MPaKTUYECKIM
CKOJIb)KEHUS. CP CTaTUYECKOH I'py30M0IbEMHOCTH. 25 paboTam, KypcoBoOi
MyQTbI UccnenoBanue padboTsl MTPOEKT

MIPEJOXPAHUTETBHBIX My(PT




®opMbI TEKYLIETO

. KOHTPOJIA
Monayasb (pa3aea) BuHLl HaHMeHOBaHIfe TEM 3aHiTHH Cemectp O6nem, | Bamiel NuTepakTuB, 4.| (HaMMeHOBaHUeE
yueOHoii padoThI (y4eOHOM padoThI) 4.
OLIEHOYHOT0
cpeacrsa)

Mopyns 5. Jlek OO0m1as xapakTepucTUKa U Ha3HAYEHUE 3 1 Otyer no
CoenuHenue IIp coeguHeHnil. CBapHbIE COCTUHEHUS. 1 15 MPaKTUYECKUM
neranen CP [TastHble coenmHeHNs. 3aKICTIOYHbIE 25 paboTaMm, KypcoBOi

coequHeHus. Pe3p00oBbIe cCOeqMHEHMS. MPOEKT

Kpenexurie neranu. Coequnenus

001TaMM, BUHTAMU U IITUIbKAMU.

Coenunenus ¢ Hatsarom. [1InoHounsie

coequHenus. lllnunesbie coennHEeHNUs.
Monyb 6. Jlex KoHncTpynpoBanue npyxuH. 3 1 OT4eT o0 KypcoBOMY
YcTpoiicTBa 1 Ip Knaccudukanus npyxuH U ynpyrux 0 25 [IPOEKTY
CMa3Ku U KPII 31eMeHTOB. HazHaueHue npyxuH u 15
YIUIOTHEHHSL. CP YIPYTUX 3JIEMEHTOB U UX POJIb B 25,5
Yopyrue 3J1eMeHTHI. KOHCTPYKLMHU MaluH. Matepuansl.
KonctpyupoBanue KommnonoBanme cOOpOYHBIX €UHUIL
KOPIYCHBIX JeTaliel

Kontpouns N3yueHnne KOHCIIEKTOB JIEKIUH, 3,75 -

MOATOTOBKA K TaOOPAaTOPHBIM Bomnpocs! k 3auety

3aHSTHUSM, BBITIOJIHEHHE MMPAKTHUYECKUX

3a/1aHHi, TECTUPOBAHUE

Hroro:; 180 100



5. O0pa3oBaTebHbIE TEXHOJIOTHU
Hcnonw3yeTcst TEXHOIOTHSI TUCTAHIIMOHHOTO 00YUYCHUSI.
6. Meronuyeckue yKa3aHus M0 OCBOECHHIO U CIUTIIIHHbI

3aHaTHs 0 TUCHUIUTMHE «MexaHuka 4» A CTYACHTOB BY30B IIPOBOJISITCS B COOTBETCTBUU
¢ y4eOHbIM miIaHoM. IIpu MoAroroBke K OTBETaM Ha TECTHl IO TEMaM Kypca MU BbIIOJHEHUIO
TUIOBBIX 3aJaHUIl CTYIAEHTY HEOOXOJUMO TINATEbHO H3YUUTh IMpeajaraéMyro JHUTepaTypy,
HOpPMaTHUBHBIE [TPaBOBbBIC aKThl, yUeOHBI MaTepUal.

CTyneHT caMOCTOSITeNIbHO paboTaeT C JONOJHUTEIBHONM M OCHOBHOW JIMTEpaTypoOH,
HOPMAaTUBHBIMM aKTaMU, UHTEPHET-pECypcamH.

[Ipu HEoO6X0AUMOCTH 3a/1aTh BOMPOCHI IPENOAaBaTeio B hopyme.

[Tocne n3yueHus Kypca BbIIIOJHUTh UTOTOBBIM TECT.

PaszmecTuTh Ha JINYHOM CTpaHMIIE Kypca BBIIOJHEHHBIE 3a1aHUs IPAKTUKYMA JUIsl IPOBEPKHU
IpernoaaBaTesieM.

B camocTosaTensHy0 paboTy CTYIAEHTOB BXOAUT OoJiee TTyO00KOoe N3yueHHE TEOPETHIECKOTO
MaTepuaia, OAroTOBKA K MPAKTUYECKUM 3aHATUSAM U BBIIIOJIHEHUE PACUETHBIX 3a/IaHUM.



7. OneHOYHbBIE CPeACTBA

7.1. IlacopT OLIEHOYHBIX CPEACTB

Nel-6

CeMmecT Koa koHTpO/IMpYyeMOil KOMIIETeH MU HauMmeHoBaunue
p (UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA
S OIIK-1 Omuemul no 1abopamopHvim pabomam

Omuemvl no npaxmuyeckum pabomam
Tecmosvie 3a0anus No1-500
Bonpocul k 3auemy Nel-56

7.2. TunoBble 321aHUSI HJIM HHbIE MATEePHUAJIbl, HEOOXO0AMMbIE JIJIfl TEKYIIero KOHTPOJIsI

7.2.1. OT4eThl MO JIAOOPATOPHBIM padoTam

Tunosbie npuMepbI 3aaHUIH

Jladoparopnas padora Nel «3yuyeHue KOHCTPYKIUH ITUIUHAPUYECKOT0 3y04aToro

peryKTOpa»
®opma otuera no JadoparopHoii padore Nel
Tabnuna 1
OCHOBHBIE ITAPAMETPBI PEAYKTOPA
O6o3HaueHue CTyHeHL eHyKTflp a
[Tapamerp U pazMep- Pacuernas popmyna Pac- | 3a- | Pac- | 3o
HOCTh
4eT | Mep | uer | Mep

1 2 3 4 5 6 7
Uwucno 3yoneB 1
LIECTEPHU KoJieca 79 - :
Ilepenarounoe z,
YUCIIO CTYIIEHU u u= N - -

1
IIepenarounoe up u, =u, -u,
YHCII0 PEAYKTOpa
MexoceBoe a ) ) i
PACCTOSHHE CTYIIEHH ¢, MM
MexoceBoe
paccTosiHue A MM A, =8, T3,
penyKTOpa
Oxpy>XHOI MOy
mt, MM m, = 2-a, i i
2, +1,
Hopmansrbiit mn, MM Tabmn. 1. - -
MOJTyJTb
VYron HakiIOHa m,
3yObeB B, rpamyc p = arccos —= - -
t

HIupuna 3youaThIX i
KOJIeC bl - -




LIECTEPHU
KoJseca

b2, MM

Jlonmyckaemele
3HAYEHUS
KOHTaKTHBIX
HanpsH>KEHUH
Marepuana
3yOuaThIX KoJec

peaykropa

[cH],
H/mm2

650

Koaddunuenr,
YYUTBIBAIOIINI
cnenuduky
KOC03y0O0ro
3alleTICHUS

0,9

Koadpdunment
Harpy3Ku

1,2

Koaddumment
HEpaBHOMEPHOCTH
pacrnpenenenus
Harpy3Ku MeXIy
3yObsIMHU

1,05

Yacrota BpalieHus
BXOJIHOTO BaJia
peaykropa

1500

MomniHocTs,
nepeaaBaeMast
PEIyKTOpOM

KBT

2
_ aa}l'[O-H] y
1085- Zk

b-n, - u1

"~ 974000. Koy Ko (U +1

TonmuHa cTeHKH
KOpITyca peayKTopa
pacyer

3amep

Z
c

5=114.4|— P

Huametp 6onToB
KPEIUICHUS KPBIIIKH
U KopITyca
peaykTopa

pacuer

3amMep

Huametp 6onToB
OTOpHOTO (hIaHIa
pacuer

3amep

¢ MM
¢.p
¢.3

BriBonl

Kpurepun onenkmn:




MaxkcuMalIbHOE KOJMYECTBO OaJUIOB 3a BBINOJHEHME 3amanuil - 15. bauel BeICTABIISIIOTCS

MMPpONMOpHUOHAJIBHO TPABHUJIBHO BBINNOJIHCHHBIM 3aJIaHUSM.

Jladoparopnasi padora Ne2 «3yuyeHue KOHCTPYKINH YePBIAYHOI0 PeIyKTOPa»
®opma oTueTa 1o JadboparopHoii padore Ne2

Ta6m/1ua BBIYHUCIICHHBIX U 3aMCPCHHBIX BCIIUYMH.

ST 3HaueHue
00603- ILIIH napamerpa
[TapameTpsl Ha%e™ 1 yame- | Pacuernbie Gopmyssr | pacyer- | 32M©
HUS peHH
peHust HOE o6
YHucno 3ax0q0B YepBsKa Z, - - -
Yucino 3y0beB YepBSIYHOTO . i i i
KoJeca 2
[lepenarounoe uucio z,
u - u, =—= -
penykTopa P P,
IITar BUTKOB uepBsKa p MM - -
Monyib 3aneniaeHus p
MM m=— -
Y4
JluameTp BBICTYIIOB YepBsiKa MM - -
JIMHA Hape3aHHOH YacTH
A P b, MM - -
4epBsiKa
eNTUTEIbHBINA THaMeT
A A p d, MM d,=D-2m -
YepBsKa
eIUTEIbHBIN THaMeT
A A p d, MM d,=2z,-m -
YEepBIYHOTO KoJieca
Koadduuunent nuamerpa _d;
qepBsIKa q q= m
VYroin mogbemMa BUTKOB Pe3bObI Z,
qyepBsKa /4 rpag y =arctg — -
MekoceBoe paccTosHUE d, +d,
a MM =—=
2
Hanpasnenue criupaiau BUTKOB
pe3bObI uepBsika (MpaBoe UIu - - - - -
JIEBOE)
MonHocTh peyKTopa
m PEAYKTOP N kBT cM. dhopmyny (9) -
TonmmHa CTeHKH KopIryca
pe;lyHIl<Topa pry ) MM cM. dhopmyay (10)
Juametp 601TOB,
COETMHSIOIUX KPBIIIKY U d MM cM. popmyny (11)
KOPITyC peyKTOpa
namer aMEHTaJIbHBIX
A P dymn d, MM cM. opmyary (12)

0O0JITOB

BrIBOOEbI:




Kpurepun oneHku:

MakcuMaIlbHOE KOJIMUYECTBO OAJUIOB 34 BBINOJHEHUE 3amanuii - 15. Bajuiel BeICTABISAIOTCH
MPONOPIIMOHATBHO MPaBUIILHO BBIMOJHEHHBIM 3aJaHUSIM.

JlaGoparopHas padora Ned4 «MccienoBanue Kojied0aHnil NPUBOIHBIX BAJIOB»
®opma oTuyeTa 1o JadopaTtopHoii padore Ned

PGSYJIBTEITBI SKCIICPUMCHTA U pacucTa KpHTH‘ICCKOﬁ YaCTOThI BpalICHUA NPHUBOJHBIX BAJIOB

o
2
) ad L 100 1
= ' C=——+ .10t L™ =300, |— nK i nK 9
E L, |m, Paior | ™ 5 m=9,8 107 (m+ 0,5 e | i | N
' C
§ M - kr | M H/vint oM —1 muH-1 | Mus-1
M
1 B0 4
2 5K 4
2 | KRR 27
BriBoggbr:

Kputepun onenkmn:

MaxkcuManbHOE KOJIMYECTBO OallIOB 3a BBIMOJHEHHUE 38.,[[3HHI>1 - 15. banisl BBICTaBIAIOTCS
MMPOMNMOPUHUOHATIBHO ITPAaBHUJIBHO BBINTOJIHCHHBIM 3aJIaHUSM.

Jladoparopnas padora NeS§ «McciaenoBanue padoThl NOAMMIHUKOB KAYeHHI»

®opma oT4yeTa 1o JadopaTopHoii padore NeS

1. XapakrepucTHka MOALIUITHUKA.

ITapamertp O6o03Haue PasmepHocT Bennuun
HUE b Ha
Homep nonmmunanka
Tun nonnmHuKa
BuyTtpennuii nuamerp d MM
HapyxHsblil nuamerp D MM
[Iupuna KoJerr B (T) MM
CratucTtnueckas rpy30n01beMHOCTh Co H
JluHamMHuueckas rpy30n0JbEMHOCTh C H
Jlomyckaemasi Harpy3ka npu [R] H
n= 00/MUH
2. PesynbTaThl HCIIBITAHUS MOALIUITHUKOB 0€3 HAarpy3KH.
Pexum n \ MO F
CMa3KH 00/MUH Mm/c Hwm H/m




3. Pe3ynbraThl HCTIBITAHUS OAIIUITHUKOB 0] HATPY3KOH.

Ry o R Mt fR fo fOcp Mrtp
H 1 viem H Hwm Hwm

4. T'paduk 3aBUCHMOCTH MOMEHTOB TPEHUS OT HArpy3KH
M: , My ,H.m

BriBoawr:
Kpurtepun onenkmn:

MakcuManbHOE KOJIMYECTBO OAJUIOB 3a BBIMOJIHEHHE 3amaHuid - 15. bamiel BBICTABIIAIOTCS
MPONOPIUOHAIBHO MPABUIBHO BBINOIHEHHBIM 3aJaHUSM.

JlabopaTopnasi pabora Ne6 «MccinenoBanue npeioxXpaHnuTeJbHbIX My(pT»
®opma oTueTa Mo J1adopaTopHoii padore Ne6

Pe3ynbrathl ucciaenoBaHus Mpe1oXpaHUTENbHON My ThI

HapaMCTpBI OIIbITa HOMCp OIlbITa, KOTMYCCTBO HOBTOpCHHfI,

PE3YyIbTAThI 3aMCPOB U PaCUCTOB

Cuna cxarus npyxussl Q, H 100 200 300 400

JniHa npyxuHs! |, MM




KomnuectBo JNEJICHUN Ha

MHIWAKATOpPE N, IIT.

MowmeHT cpabatbiBanus My(pTel M,

H-MmMm

Cpennsis BenmnurHa M, H-MM

Pacuernbiii MomMeHT Ha MydpTe M,

H-MmMm

OmmOka cpabateiBanus 0, %

KpaTlcoe OIMUCAaHUEC U PETVIAMEHT BbINIOJTHCHHUSA

HenocpencrBenno Ha 1abopaTOpHBIX paboTax B TOTOBYIO YK€ (OPMY, 3aHOCSATCS UCXOJIHBIC
naHHble JabopaTopHOi paboThl, pe3yiabTaThl HAOMIOACHMM, a 3aTeM JenaeTcs oOpaboTka
MIOJIyYEHHBIX MaTEpUaJIOB, aHAJIU3 U BBIBOI.

Kputepun onenkmn:

MaxkcuManbHOE KOJIMYECTBO OallJIOB 3a BBIMNOJHEHHUE 38.,[[3HHI>1 - 15. banisl BBICTaBIAIOTCS
IMPOMNMOPUHUOHATIBHO IIPAaBHUJIbBHO BBINTOJIHCHHBIM 3aJIaHUSM.



7.2.2. TunoBoe 3ajaHue JJisl MPAKTUYECKUX 3aHATHI

N g
\\\
\
@, &
‘u"‘"" YHWBE o

TONBATTUHCKUN TOCYIaPCTBEHHBIN YHUBEPCUTET

=

4 / Kadenpa «HM u M»

k7 \3
Chugy rocyM

3amanue

BapuanTt Nel

38.IlaHI/I€ I IIPAKTHICCKUX 3aHATUM

1) DHepro-kuHEMaTUUECKUN pacueT NpUBOAA.
2) Paccuntarh KIMHOPEMEHHYIO Iepeiaydy.

3) Paccuurars 1enHyo nepeaady (MCXOAHbIC JaHHBIC T€ XKe, YTO U JJI1 KOHUYECKOH
WM pEMEHHOM Iiepeayun).

4) PaccuuTtarh 4epBAYHYIO IIepeaayy.

5) PaccuuraTh HIMIMHIpUYECKYIO Iepeaayy.
6) PaccuntaTh KOHMYECKYIO IIEpeiavy.

Cxema npuBoja

O—ll

1 — xiMHOpeMeHHas nepeaaya; 2 — yepBayHas nepeaaya; 3 — HMIMHApUYECcKas nepeaya;
4 — xoHnyeckas nepenaya; /1 — 3nekTpoABUTaTENb
HcxonHble faHHbIE
Koag-t
Poe, | N, Cpox Key Kro Pexxum HarpyxeHus ne er(i) 3K
kBT | 06/MuH | cnyxObr | T A py P pr
2 18 7 et 1 1 MMOCTOSTHHBII 1,52

[Ipumeuanue: PBB — momHOCTs Ha BEIXOHOM Baty (V-it Bal Ha cxeme);
nBB — YacToTa BpaieHusi Ha BEIX0JHOM Bauty (V-if Bai Ha cxeme).

Paboty npunsn CTYJIEHT

Koncynprant MpenoaaBaTelb




Kpurepun oneHku:

MaxkcuMaIlbHOE KOJIMYECTBO OAJUIOB 3a BBINOJHEHUE 3ananuil - 15. Baiuiel BeICTABISAIOTCH
MPONOPIIMOHATBHO MPaBUIILHO BBIMOJHEHHBIM 3aJaHUSIM.



7.2.3. TunoBoe 3agaHue 1Jisi KypcoBoil padoThl

TexHuveckoe 3aaHue Ha BHIMOJHEHNE KYPCOBOW PabOTHI
o mucuumnae «Mexauuka 4»

KuneMmaTuudeckas cxema N2l IpruBOoAa 06Luero Ha3HaA4Y€HHUA

Gr—¥]

O]1 - aneKkTpoaABUTATEINb

1-xnuHOpeMeHHas nepeaaya

2- KOHWYeCcKas repeiada

3- UJIMHAPHYECKas reperaya

4 - mydra

MorHoCTh Ha BBIXOAHOM Baiy npuBojaa: PBB (kBT).

UYacroTa BpalieHus Ha BIXOJHOM Baiy npuBoja: nBB (06/mun).
Harpyska nocrosiHHas.

Koadpounuent neperpyzku Kn

Cpoxk ciy:x0bI IpuBoJIa t (4ac.)

Hcxonnsle Bapuants!

aHHbBIE 1 2 3 4 5 6 7 8 9 0
PBB 2.1 3.2 3.8 4.2 3,2 7.5 11 15 18 23
nBB 45 56 36 72 127 115 93 127 146 | 117
t *103 25 26 27 28 29 30 31 24 23 22
Kn 1.45 1.5 1.55 1.6 1.65 1.7 1.75 1.5 19 |14




TeMbl MUCbMEHHBIX pa60T

Ne ni/n

TeMmbl

1

[TpuBoJ 001IETO HA3HAUCHUS

KpaTlcoe ONMMCaHHUE U PEIrJTaAaMEHT BBINOJTHCHUSA

Conepixanue KypcoBoii paboThl (IIepeueHb MOJICKAIIUX Pa3padOTKe BOIPOCOB, Pa3eiioB):

- pacuer nepeaad peayKkTopa,

- pacueT BaJoB,

- KOMIIOHOBKA peAyKTOpa,
- BBIOOD U pacueT MOIIUITHUKOB,
- 000CHOBaHMeE MOCAIOK,

- BBIOOp CMa3KH peayKTopa

OpUEeHTHPOBOYHBIH MEPEYCHb IPaAPUUECKOro U WILTFOCTPATUBHOTO MaTepuaa;
1. COOpOUHBI uepTekK peayKTopa

2. OOmuii BUI IpUBOIA

3. Heranuposka (1-2 netanu peaykropa)
Cpok caum CTyIGHTOM 3aKOHYEHHOH KypCOBOW pabOTHI — 3aueTHas Hellemsl.

Kpurepum oneHku:

OueHkn

Kpurepnu 1 HOpMBI OLICHKH

15-25

3agaHue Ha KypcOBOM MPOEKT IMOJYy4eHO BOBpeMs. PacueTsl
BBIMOJTHSUIOCH ~ PUTMHYHO,  COTJACHO  y4eOHOW  mporpamMmme.
3aMeuaHus 10 pacueTaM yCTPaHsUIUCh CBOeBpeMeHHO. [ paduueckast
4yacTh BBIIIOJHEHA aKKypaTHO, U 0TBedaeT BceM TpeboBanusm 'OCT

u ECKJI.

10-15

3ajaHue Ha KypCOBOM MPOEKT IOJyYeHO BOBPEMs, pacUeThl
BBIIOJIHSJINCh C 3amo3janreM Ha 1 — 1,5 Hemenn. 3ameuaHwus
YCTpaHSUIUCh CBOEBpeMeHHO. ['padudyeckas dYacTh BBIIOTHEHA
akkypatHo, u otBeuaeT BceM TpeboBanusMm ['OCT u ECKJI, HO
JIOMYCKAIOTCS HETOYHOCTH.

5-10

3agaHue Ha KypCOBOH IPOEKT IOJYYEHO BOBPEMsI, pacueThl IO
KypCOBOMY HPOEKTHPOBAHHIO BBIIOIHAIMCH HE BoBpeMs. boinbimoe
KOJINYECTBO 3aMeuaHuii 10 0(OpMIICHHIO TpaQuecKOi 4acTu.

0-5

AJNTOPUTMBI  pacyeToB HE OCBOCHBI, MHOI'O 3aMEYaHHi 110
opopmiieHHI0 TpaduvecKoil YacTH KypcoBOil paboThl (TOJHOE
orcyrctBue 3Hanud 1mo I'OCT m ECKI). Bompmme npobGenst B
3HAHWSIX TaKUX JIMCIMIUIMH Kak  HWHXKEHepHas rpadwuka,
COIIPOTHBIICHHE MaTEPUAIIOB, TEOPETHUECKAsI MEXaHUKA U T.]I.




7.3. OueHo4Hble cpeacTBa AJS NMPOMEXKYTOYHOH aTTecTAllMU N0 HMTOraM OCBOEHUS
AUCHUTLTHHBI

7.3.1. Bonpochl K NpOMeKyTOYHOM aTTecTaluu

Cemectp 5
Ne i/ Bonpocekl Kk dxk3aMeny

1 Mexannueckue nepenaun. Haznauenue nepenaun U MX KIacCU(pHUKAIIHSL.

2 OCHOBHbBIE KHHEMATHYECKHE U CUJIOBbIE COOTHOIIICHUS B IIEpejavax.

3 Kunematnueckuil pacueT NpuBoOJa.

4 Knaccudukanms 3y04aThIx mepeaad.

5 [TapameTpsl 3y04aThIX epead U UX FeOMETPHUECKUE COOTHOLICHHUS.

6 (OCHOBBI TEOPUH 3y0UATOTO 3aICTIICHHUS.

7 Brusiaue uyncna 3yobeB Ha (OpMY U TPOYHOCTH 3y0a.

8 [TonsiTHE 0 3y0UaThIX Mepegadax co CMEICHHEM.

9 Bu el pa3pyiienns 3y0ObeB U KpUTepui paboTOCIOCOOHOCTH 3y0UaThIX mepead.

10  |Cwuel, neiicTByrONME B 3aISTUICHUN IPSIMO3YOOH IIVIIMHIPUYECKON MepeIayn.

11  |Cuubl, neiicTByrouUE B 3al[EIUICHUN WIMHIPUUYECKON KOCO3yOOH nepeayu.

12 |Cwbl, neiicTByronue B 3alEIUICHUH TPSIMO3Y00H KOHUYECKOW TIEpeIavH.

13 [KoHCTpyKIMs U MaTepHalibl 3y04YaThIX KOJIEC.

14  |Pacuet npsiMo3y00il IMIUHAPUYECKON Nepelayl Ha KOHTAKTHYIO MPOYHOCTb.

15  |Pacuer nmpsiM0o3y00il HMIMHAPUIECKOH Mepeaun Ha W3rHOHYI0 TPOYHOCTb.

16  |[Hunmaapudeckue Koco3yOble nmepeayn. DKBUBAJIEHTHOE KOJIECO

17  [YepBsunbie nepemauu. OOmme cBenenus. Kiaccubukamus. ['eomerpuss UYepBSUHBIX
[MIMHIPUYECKUX Tepeaay.

18  (Cuuipl, AeiicTByIONIME B 3alICTUICHUH YEPBIYHBIX MEpeaay, K.IL 1.

19  Marepuansl 4epBIYHON MAPBI.

20  |Buasl paspyuieHusi 3yObeB YepBSYHBIX KOJIEC.

21  |PacueT Ha IPOYHOCTH YEPBSIYHBIX TEepeIay.

22  Pemennble nepemauu. OOmas  xapakTepuctuka. OCHOBHBIE  I'€OMETpHYECKUE
COOTHOIIICHUSI.

23 |Cuibl, JeCTBYIONIME B BETBAX peMHsI TP padoTe nepeiadn BXOJIOCTYIO.

24 (Cuibl, IeCTBYIOIIME B BETBAX PEMHsI MPH paboTe Iepeiadn Mo Harpy3Koii.

25  [Kpurepuii paboTOCIIOCOOHOCTH PEMEHHOH MepeauH.

26  [Tsrosast cnocoOHOCTh peMeHHOH nepenayn. PacueT 1o KpuBbIM CKOJIbKEHHUS.

27  |lonroBeyHOCTh peMHEH. Pacder o MakCHMalbHBIM HANIPSHKCHUSIM.

28  [lennbsie nepemaun. OOume cenenus. [IpuBogubie nenu. 3Be3nouku. IlepenaTodynoe
urcio. ['eoMeTpudeckrne COOTHOMICHHS.

29  [Hennsie nepenauu. Cuiibl, IEHCTBYIOUIME B BETBSIX LIEMH.

30 [Hemmpie mepemaun. Kputepuit pabdorocnocodHOCcTH. OCHOBBI pacdera Tepeaadu

OJIMKOBOH (BTYJIOYHON) 1IETIBIO.

31 dpuknuonHbie nepenaun. OOmme cBeneHus. MaTepuanbl KaTKOB. YCJIOBHE pabOThI
nepeaaym.

32  (OpukuuOHHBIE Tepenauyd. Buuel paspymieHus pabodyMx MOBEPXHOCTEH (PPUKIMOHHBIX
KaTKOB.

33  [Hununapuueckas QpUKIMOHHAS Mepeaya.

34  Bapuatopsl.

35  Penyxtopsl. O6mue ceenenus. Knaccudukanus.

36  ByOuarble peyKTOPHI H MYJbTHILTUKATOPHI.

37  |(Cma3pIBaHHE PEAYKTOPOB U BHIOOP Macia.




38  [puniunsl npeoOpa3oBaHMsl JBHXKECHUSI.

39  |[letaym M y37b6I MAIlIKH.

40 TpebGoBanwsl, MPEABSBISIEMbIC K MAITUHAM W UX JICTAJISIM.

41  |Harpy3ku, AeHCTBYyIOIIME B MallliHaX.

42  Kputepun paboTOCIIOCOOHOCTH.

43  BeiOop MaTepuasoB U ONpeJesIeHNE JONYyCKAeMbIX PACUETHBIX HAIPSKEHUH.

44 [[IpoeKTHBIN U TPOBEPOYHBIN pacyer.

45  |Knaccu¢ukanusi, Ha3HAUEHUE U 00JACTU NMPUMEHEHHS PA3JIMYHBIX BHJIOB COCIHMHEHUS.
TpeOGoBanus, NpeABSIBIsAEMbIC K COSANHCHHUSM.

46  (Caapnble coemuHeHus. OOmas XapakTepUCTHKA, JOCTOMHCTBA W HEIOCTaTKH, O0JIACTh
MPUMEHEHHUS.

47  (OCHOBHBIE THIIbI U 3JIEMEHTHI CBAPHBIX I1IBOB.

48 Pacuet Ha IMPOYHOCTDb CTBIKOBBIX CBAPHBIX COC,I[PIH@HHIZ.

49  |Pacuer Ha MPOYHOCTH HAXJIECTOYHBIX COCTUHCHHIA.

50  Baknenounsle coequHenus. OOmme cBeneHus. O0IacTy MPUMEHEHHS U BUIBI COSIUHEHHH.
Marepuaibl 3aKJICOK.

51 PacueT 3aKJIETIOYHBIX COEIUHEHUIA.

52  [lImonounsle coenuuenus. OOIMe cBeaeHus. Pa3HOBUIHOCTE IIITOHOYHBIX COEIUHEHUI.

53  |Pacuer coennHeHHs MPU3MATHIECKUMU IITTOHKAMH.

54 PacueTt coequHeHNsI CETMEHTHLIMU IITTOHKAMHU.

55 HInuuessie coenuaennd. O0mme ceenennst. Pa3sHOBUIHOCTD NUIHMIEBBIX COSTUHEHUN.

56  |Pacuer HUIMIIEBBIX COENUHEHUIA.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpoBeAeHUSA
Cemectp N Kpurtepuu u HOpMbI OLEeHKH
NMPOMEKYTOYHOM
aTrecraluu
5 3a4yeT «3aYTEHO» 40-100 6ayutoB
«HE 3aU4TECHO» 0-39 6asutoB




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHMK, yueOHOe

KoJsimuecTBO B

HAY4YHOM
Ne nocooue, yue0Ho-
ABTOpPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) I'ox u3nanus oudamoTexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanmue
NPaKTHKYM, JP.) 3EC
1 | TI'ypeBuu IO. E. PacueTr u 0CHOBBI KOHCTPYUPOBAHUS YyeOHuk 2018 Znanium.com
JieTaJIel MAalllvH
2 | I'ypesuu 1O. E. PacueTr u 0CHOBBI KOHCTPYUPOBAHUS YyeOHuk 2018 Znanium.com
JieTaJIel MAalllvH
3 | MoBuun M. C. OCHOBBI TEXHHYECKOW MEXaHUKHU YyeOHuk 2016 IPRbooks
8.2. JlonosinuTeIbHAS JIUTEPATypa
KounvecTBO B
Tun (yueOHHMK, ydeOHOE .
HAY4HOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa u3nanus oudbamorexe /
n/n MeTOoAnYecKoe mocoome,
HaumenoBanue
NMPAaKTHKYM, JP.) 3EC
1 | Menbuukos I1. A. Jletanu MaluH U OCHOBBI KOHCTPYUPOBaHMs | yueld.-MeToA. mocodue 2015 Penosuropunt
Ty
2 | Onodunckas B. II. Jletanu mammH yuebHoe nocobue 2017 Znanium.com
3 | Xykos B. A. Jletanu MalluH ¥ OCHOBBI KOHCTPYMPOBaHUs | yueOHOe mocodue 2015 Znanium.com




8.3. Ilepeyenb mpogecCHOHAIBLHBIX 0a3 JAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX

cUCTEM
— Scopus [DnekTpoHHBIH pecypc] : pedeparuBHas 6a3a maHabix. — Netherlands: Elsevier,
2004— . — Pexxum JtocTyria : scopus.com. — 3ari. ¢ 3kpaHa. — 3. pyc., aHTJI.
— Elibrary [DnekTpoHHBII pecypc] : Hay4Has JIeKTpoHHas onbimoTeka. — Mocksa : HOB,
2000— . — Pexxum poctyma : elibrary.ru. — 3ara. ¢ skpaHa. — f3. pyc., aHIL
— SpringerLink [DnexTponHnsiit pecypce] : [6a3a mannbix]. — Switzerland: SpringerNature,
1842— . — Pexxum nocrtyna : link.springer.com. — 3ari. ¢ 3kpaHa. — SI3. aHrJI.
— ScienceDirect [D1eKTpOHHBIN pecypc]| : KOJUIEKIHS JICKTPOHHBIX KHUT H3aTe/IbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum nocrymna : sciencedirect.com. — 3arir.
C DKpaHa. — 3. aHri.
8.4. [lepeuenb mporpaMMHOro odecrneyeHust
Ne Hanvenosamme O PexBu3uTHI noronsi)pa
n/n (nara, HOMep, CPOK JACHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok

WinPro 10 RUS Upgrd OLP NL Acdmc

JIeHCTBUS — OECCPOYHO;
koHTpakT Ne 1653 ot 14.12.2018, cpok
JIelicTBUS — OECCPOUHO

VYuebHast ayanTopusi ISl TPOBEAEHHS TPYMIIOBHIX U
WHIMBHUIYAJIbHBIX KOHCYJIBTalMi YueOHas ayanTopus
JUIL TPOBEICHUS 3aHATHH TEKyHIero KOHTPOJS U
npomexyrouroii arrecramuu (YJIK-807).

2 Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JEHCTBUS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok
AcademicEdition JeUCTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JeHCTBUS — OECCPOUHO
3 Mirapolis Human Capital Management JMIIEH3UOHHBIH qoroBop Ne 42/02/22-K ot
02.02.2022, cpok neicTBus — 10
31.08.2022
8.5. Omnucanue MaTepuaibHO-TEXHUYECKOW  0a3bl, HeOOXOAMMOH IS
ocyliecTBJIeHHS 00pa30BaTeIbLHOIO NMPoUecca Mo AUCHHUILINHE
HaunmenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, J1a0opaTopuii, MACTEPCKHUX H JP.
Ne | 00BbeKTOB AJ151 MPOBEIEHUS MPAKTHYECKUX U
N . IlepeyeHb 0OCHOBHOTO 000PY/10BAHMS
n/m | J1a00paTOPHBIX 3aHIATHIA, MOMeIeHH i 1/
CAMOCTOSITE/ILHOM PadoThI 00y4Yarouxcs
(HOMep ayAUTOPHH)
Aynuropus BeO-koHpepeHIHA. YueOHass ayauTopus sl | DKpaH TEIeBU3UOHHBIHN, ITUPMa, IPOKEKTOP HA
MIPOBEJICHUST 3aHATHI JICKIIMOHHOTO THMA. YueOHas | MITaTUBE. CTOJ MPENOJaBaTENbCKHH, CTYI
ayaiuTopuda Ijid MPOBCIACHUS 3aHATHHN CEMHHApCKOro HpCHOI[aBaTCHBCKHﬁ, TpaHCHIAPAHT-NICPETAKKA,
THIIA. VYueOHast ayIUTOPHs JUIs KYpPCOBOTO | CHCTEMHBIH OJIOK .
1 MPOSKTHPOBAHUS  (BBIMIOJHEHUS KYPCOBBIX  padoT).




HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00paTOPHUii, MACTEPCKUX U IP.

Ne 00BEKTOB AJIA IPOBEACHUS MPAKTHYCCKUX U
N . IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n J1a00paTOPHBIX 3AHATHH, TOMEIIEeHNH 1151
CaMOCTOSITEJILHOM paGOTLI oﬁyqammnxcﬂ
(HOMep ayJAUTOPHH)
Aynutopus BeOKoH(pepeHuil. YueOHas ayauTopus Uit | DKpaH TEICBU3WOHHBIA, IIHPMa, MPOXKEKTOp Ha
NPOBEICHUSI 3aHSATUI JIGKIHOHHOTO THMA. YueOHas | mTaTWBe. CTOJM  MPEMOJaBaTENbCKHU,  CTYI
aymuTopHs Ui TPOBEICHHS 3aHATHH CEMHUHAPCKOTO | MPEMOJaBaTeNbCKUi,  TpaHCIMapaHT-MEPEeTKKA,
Thma.  YueOHas  ayaMToOpWs Ul KYpPCOBOTO | CHCTEMHBIH OJIOK .
2 NPOCKTUPOBaHUs  (BBIMOJHEHUS KYPCOBHIX  pabor).
VuebHasi aymuTopusi A MPOBEACHUS TPYMIOBBIX M
HHJMBUIYAbHBIX KOHCYIbTalWii YdeOHas ayauTopus
IUIsL TPOBEACHMS 3aHATHH TEKyLIEro KOHTPOIA H
npomexyrouroii arrecranun. (YJIK-810)
3 [Tomerenue UL CaMOCTOSTEIBHON pabotel | CTOJBI, CTYIbS, KOMIBIOTEPEI
obyuarommxcs (I'-401)
TTomerenne TS CaMOCTOSITEIHbHON pabotsr | JJocka ayIUTOpHAs (MenoBas), CTOJIBI
4 oby4atoruxcs (C-508) YYEeHUYECKHUE, CTOJ MPENoaaBaTeIbCKIHA, CTYIb,

CTCHIIBI, TKA(BL




