MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30OBAHN S POCCUICKON ®EJEPAIIN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKIACHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIaPCTBEHHBIN YHUBEPCUTET»

51.0.08.04

(uHOexc OucCyuniuHbot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Mexaunuka 4

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HAIMPaBJICHUIO MOATOTOBKH
13.03.03 DHepreTnyeckoe MaIMHOCTPOEHUE

HaIpaBJIEHHOCTH (TIPOdUIIB)
AJbTepHATUBHBIC HICTOUHUKHU SHEPTUH TPAHCIIOPTHBIX CPEICTB

dopma o0ydeHHUs: OUHAS
I'ox mab6opa: 2020
Oo6mas TpynoemMkocTh: 5 3E

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

CemecTtp 5

®opma KOHTPOJIA KII, Hroro
Buna 3ansituii 3a4eT
Jlexumn 34 34
JlaGopaTopHble 34 34
[TpakTnyeckue 18 18
PyKOBO/ICTBO: KYpCOBBIE PaOOTHI 1,5 1,5
[TpoMexxyTouHast aTTecTanus 0,25 0,25
KonraktHas pabota 87,75 87,75
CamocTosTenpHas padora 92,25 92,25
KonTpoJib
Hroro 180 180




Pabouyto mporpammy coctaBui(u):
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\% Penensent
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HaIlpaBJICHUA ITIOATOTOBKHU
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Cpok neiicTBUs padoueii mporpaMMsbl AUCHHUILIMHBI 10 «31» aBrycra 2024 r.

COI'JTACOBAHO

3aBenyrouiuii kadeapoit
«DHEpPreTuUeCcKre MallMHbl U CUCTEMBI YIIPABIICHUS

«30» cents10ps 2019 1.

J.A. ITaBioB

(noonucs)

YTBEPXIEHO

Ha 3acemanuu kadenps
«HaHoTexHONIOrNH, MaTepUATOBEICHIE U MEXaHHUKA)

(HA.0. ©amunus)

(mporoxon 3acemarust Ne 1 ot « 30 » 08

2019 1.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb — ucxons U3 3aJaHHBIX YCIIOBUM pabOTHI JieTalel U y3JI0B MAlllUH, YCBOUTh METO/IbI,
HOpPMBI U TIpaBWJIa UX MPOEKTHPOBAHUS, OOecleynBaroue BpIOOp mMarepuana, GopM, pa3Mepos,
CTENEHU TOYHOCTH U KayeCcTBa IOBEPXHOCTH, a TAKKE TEXHOJIOTHUH U3TOTOBJICHUS.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

Jannas jaucuuruiiHa (y4eOHBIM Kypc) OTHOCUTCS K OJOKYy «JluCUMIUIMHBI (MOIYIIH)»
(O0s13aTenpHast 4acTh).

JlucuuImHel, y9eOHbIe KYpChl, HA OCBOCHHHM KOTOPBIX Oa3Wpyercs NaHHas TUCIUILIMHA
(yueOnblii kypc) — «HadepraTenpHasi TreoMmeTpusi, HHXKEHepHas rpadukay, «MeTposiorus,
CTaHAapTH3aIus U cepTudukanus», «Beicimas marematuka», «Mexanuka 1», «Mexanuka 2» u
«Mexanuka 3», «Marepuanosenenue u TKM».

JlucuunnuHel, ydeOHbIE KYypChI, JUIsi KOTOPBIX HEOOXOJMMBlI 3HAHUS, YMEHUS, HaBBIKH,
npuoOperaeMble B pe3yjibTaTe M3y4uyeHUs JaHHOW JUCHUIUIMHBI (y4eOHOro Kypca) —
«KoHncTpynpoBanue u pacyeT KOMOMHHPOBAHHBIX CHJIOBBIX YCTaHOBOK», «ATperaThl HaJIyBay,
«KoHcTpykiust aBToMOOUIIEH».

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTpOJIUpYyeMble Hmkaroper AOCTHEHHH IInanupyemble pe3ybTaThl
KOMIIeTeHIHii
KOMIIeTeHIH U o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(Koa 1 HAMMEHOBaHUE)
OIIK-2. Cniocoben OIIK-2.5. leMoHCTpHpYyET 3HaTh:
MPUMEHSATH MMOHUMaHKue (PU3NIECKUX — TIYTH MOBBIIICHUS TPOYHOCTH,
COOTBETCTBYIOLIUI SIBJIEHUW W IPUMEHSET HAJIEKHOCTH U JOJITOBEYHOCTHU
bu3NKO-MaTEMaTUUECKUN | 3aKOHBI MEXaHUKH, JieTajeit o0Iero Ha3HaueHuUsI,
arrmapar, METO/Ibl aHaIn3a TCPMOANHAMUKH, —  CIIOCOOBI CHMKEHUS
1 MOJICJIMPOBAHUS, 3JEKTPUYECTBA U MaTEPHUATIOEMKOCTH KOHCTPYKIUI
TEOPETUYECKOI0 U MarHeTu3ma, ONTHKH, VMeTh:
AKCIIEPUMEHTAIBHOTO KBAaHTOBOI MEXAHUKHU U —  HCHOB30BATh METO/bI AHAN3A U
WCCIIE0BAHUS IPU aTOMHOU (QU3UKH CHHTE3a PallOHATBHOM
PCOICHHH (o7eMeHTHI). CTPYKTYpPHO-KMHEMATHYECKOU
MpoQeCCHOHABHBIX 33189 CXEMBI, IPOEKTUPOBAHUS
YCTPOMCTBA MO 3aJaHHBIM
KPUTEPUSIM
BmaneTs:
— HaBBIKAMH MCIOJIb30BaTh
M3MEPUTEIIBHYIO alapaTypy s
onpeeNeHUsT KHHEMaTHIECKUX 1
JTMHAMHUYECKHUX MMapaMeTpoB U
MEXaHHU3MOB
OIIK-4. Cnocoben OIIK-4.4. lemoHCcTpHpYyET 3HaTh:
pacCUMTHIBATH 3JIEMEHTHI | 3HAHHE OCHOB MEXaHUKHU — KpHUTepHuHu paboTOCIOCOOHOCTH
OHEPTEeTUYECKUX MAIIMH U | 1e(POPMHUPYEMOTO Tela, JleTajeil MallliH 1 MEXaHU3MOB,
YCTaHOBOK C Y4ETOM TEOPHUH MPOYHOCTHU U —  TIOpA/IOK pacyera u
CBOMCTB YCTAJIOCTHOI'O pa3spylmICHUA KOHCTPYHUPOBaHUA HeTanef/i
KOHCTPYKIIMOHHBIX 1 OpOBOJUT paCUYCThI MallIuH ()6]_]_1er0 Ha3HayYeHUud
MaTepHuaoB, 3JIEMEHTOB KOHCTPYKIUHI 1O | VmeTh:
AMHAMIYICCKHX 1 3a71aHHOH METO/IUKE. — HCIIOJIb30BATh BBIUUCIUTEIbHBIE




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAaMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0yueHust

TEIIJIOBBIX HAI'PY30K

CpeICTBA MPU MPOSKTUPOBAHUU
TEXHUYECKUX CUCTEM;

— HCHOJb30BaTh METOBI pacyeTa
TUIOBBIX KHHEMATHYECKHUX CXEM

Buiagers:

— HaBBIKAMM MPOBOJUTH PACUETHI
OCHOBHBIX IIapaMETPOB
MEXaHU3MOB IO 33/IaHHBIM
YCJIOBHSIM C UCIIOJIb30BAaHUEM
rpadUYeCcKuX, aHATUTUYCCKUX U
YUCJICHHBIX METOJIOB
BBIYHCIICHHI,

— HaBBIKaMH pa3pabaTbiBaTh
IrOpPUTMBI BbIYMCIIEHU Ha DBM
JUTS JIOKQJIBHBIX 3a71a4 aHalin3a v
CHUHTE3a MEXAHU3MOB




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

DopMBbI TEKYLLET0

. KOHTPOJIA
Moayas (pa3aen) BUHII Ha"MeHOBamfe TEM 3aHiTHH CemecTtp Ob0bem, | Banbl HNurepakTuB, 4. (HaMMeHOBaHHe
y4eOHoii padoThI (yueOHoli padoThI) 4.
OLICHOYHOI 0
cpeacrsa)
Monynsl Obmue | Jlek OO0m1re BOIpOCHl MPOSKTUPOBAHUS 5 8 Otyer mo
BOIIPOCHI IIp JeTaneu u y3iaoB MmamiuH. Kpurepun 2 4 [IPaKTUYECKUM
MMPOCKTUPOBAHUS CP paboToCrocOOHOCTH 12 paboTtam, KypcoBoi
NeTaneu u y3JI0B IIPOEKT
MalluH
Monyns 2. Jlex W3yueHne KOHCTPYKLHUU PEAYKTOPOB. 5 8 Ortuer o
MexaHndecKkue JIab Pacuer nepenau: peMEeHHOI, IIETTHOM, 16 30 mabopaTOpPHBIM U
nepeaavu ITp LWINHAPUYECKOM, KOHUYECKOH, 8 16 MPAKTUYECKUM
CP YEePBIIHOM 12 paboTam, KypcoBOi
MPOEKT
Monyns 3 Jlex Knaccugukarus Banos u oceit, 5 2 Oruer no
Bansl u ocu Jla6 KOHCTPYKTHUBHBIE Pa3HOBHIHOCTH, 6 10 maGopaTOPHBIM U
Ip MaTepHalbl, TepMooOpadoTKa. 2 4 MIPAKTUYECKUM
ITA Crnioco0b1 ynpounenus. Pacuets Ha 0,25 paboTaM, KypcoBOM
CP IIPOYHOCTH 12 [IPOEKT
Mogyns 4. Jlex Kputepuu paboTocrnocoOHOCTH U 5 4 Ortuer no
[loammunHuKN JIa0 OCHOBBI pacuera. Pacuer 12 20 MabopaTOPHBIM U
KayeHUs U ITp MOJIIIMITHUKOB 110 TUHAMUYECKOH U 2 4 MPaKTUYECKUM
CKOJIb)KEHUS. CP CTaTUYECKON TI'Py30MObEMHOCTH. 12 paboTam, KypcoBOi
MyhTsI HccnenoBanue paboThl MPOEKT

MpeI0XPaHUTENbHBIX My(]PT




DopMBbI TEKYLLET0

Cxema pacyera UTOroBoro 6ajia
Texyiuit pedTUHT (Bce 3aHATUS U MPOMEKYTOUHBIE TeCThI) + Pe3ynpTaT utoroBoro tecra u Bece nenurtcs Ha 2 + bb (ecau Bb npenycmoTrpensr)

. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH Oo0nem, | baaabl
Mopnyas (pa3aean) . . Cemectp HNHTepakTuB, 4.| (HAMMEHOBaHHE
y4eOHoii padoThI (yueOHoIi paboThI) 4.
OLIEHOYHOI0
cpeacrsa)
Monyns 5. Jlex OO0m1as XxapakTepUCTUKA U HA3HAYEHUE 5 6 Otyer mo
Coenunenue IIp coenuHeHnil. CBapHbIE COCTUHEHUS. 2 4 MPaKTUYECKUM
neranen Cp [Tastnpie coequHeHMs. 3aKIEOYHbIE 12 paboTam, KypcoBOM
coequHeHus. Pe3p0oBble COeMHEHMS. MPOEKT
Kpenexubie getanu. CoenuHeHus
0oJTamMH, BUHTAaMH | IITTAIHKAMHU.
Coenunenus c Hatsirom. lllmonounsle
coeauHenus. lnueBpie coeIMHEHNUS.
Monyisb 6. Jlex KonctpynpoBanue npysxuH. 5 6 Otuet no
YcTpoiicTBa 1 Ip Krnaccudukanus npyxuH 1 ynpyrux 2 8 MPAKTUYECKUM
CMa3KH 1 KPII aneMeHTOoB. HazHaueHue npyxuH u 1,5 paboTtam, KypcoBOi
YILTIOTHEHHUS. CP YIPYTUX DJIEMEHTOB U UX POJIb B 12 MPOEKT
Ypyrue 3i1eMeHThI. KOHCTPYKIIMW MaIIvH. Matepuaebl.
KoHcTpyupoBanue KommnonoBanue cOOPOYHBIX €TUHUIL
KOPIIYCHBIX JeTaJIeh
CP W3y4yeHne KOHCIIEKTOB JIEKIIHH, 5 20 Hrorosoe
ITA MOATOTOBKA K JJAOOPaTOpPHBIM 0,25 100 TECTUPOBAaHUE
3aHSITUSIM, BBITIOTHEHHE MPAKTUIECKIX
3a/IaHN, TECTUPOBAHUE
Hroro:; 180 100




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

IIpu peanuzamuu  AUCHUIUIMHBL  (y4eOHOrO  Kypca) HCHOJB3YETCS  TEXHOJOTHS
TPaJULIMOHHOTO OOy4YeHMsI — OpraHu3alus y4eOHOro Ipouecca B By3e, BKIIOYArOIIAs JEKIHH,

MPAKTHYECKHE U TabOpaTOpHBIE pabOTHI, KypCOBOM MPOEKT, OCHOBAHHAS HA JIEKIIMOHHO-3a4€THOU
dbopmax 00ydeHUsI.

6. Meronuyeckue yKa3aHUs M0 OCBOEHUIO TUCHHILTHHBI

[lepen BbIOTHEHUEM MPAKTHUUECKUX U JTA0OPATOPHBIX PabOT CTYACHT IOJKEH IpopadoTaTh
TEOPETUYECKHI MaTepHall 0 TeMe paboThl, 0OPMUTH OTUET, 3AUTUTUTH pabOTy y MpenogaBaTess.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
5 OIIK-2.5 Omuemwt no n1abopamopuwvim pabomam
No[-6
5 OIIK-4.4 Omuemwl no npakmuyeckum pabomam
Tecmosvie 3a0anus Nel-500

7.2. TunoBbIe 3aIaHUs HJIM HHBbIE MAaTEPHUAJIbl, HEOOXOANMMBIE 1JIsl TEKYIIEro KOHTPOJIs
7.2.1. OtyeTsl N0 1a00pPaTOPHBIM padoTam

TunoBsle NpUMepPsHI 3aTAHUI
JlabopaTopnasi pabora Nel «M3yueHne KOHCTPYKIUM UWIMHAPHYECKOI0 3y04aToro
peayKTopa»
dopma oTtuera no JadoparopHoii padore Nel
Tab6muma 1

OCHOBHBIE TAPAMETPBI PEAYKTOPA

O6o3HaueHue CTyHeHB penyKT:)Ip a
[Tapametp U pazmep- Pacuernas popmymna Pac- | 3a- | Pac- | 3o
HOCTH
4eT | Mep | 4Yer | Mep

1 2 3 4 5 6 7
Uwucno 3yoneB 1
IIecTepHH Koleca 79 - - -
[Iepenarounoe z,
YHCIIO CTYTICHU u u= 2_1 - -
[Tepenarounoe up u, =, U,
YHCIIO PEAYKTOpa
MexoceBoe a ) i i
paccTosiHue CTYIIEHU ¢, MM
MexoceBoe
paccrosiHue Aup MM A, =8, ta,
pernyKTopa
OxpyKHOU MOZYJIb

mt, MM m, = 2-a, - -
2, +1,
Hopmaibabiii mn, MM Tabm. 1. - -
MOJTYJTb
Vron HakIoHA m,
3yObeB B, rpamyc /3 = arccos —= - -
t

[Hupuna 3y64aTeIx
KOJIeC bl - - -
HIECTEPHU b2, MM - -




KoJieca

Jlonmyckaemele
3HAYEHUS
KOHTaKTHBIX
HanpsH>KEHUH
MaTtepuana
3yOuaThIX KOJec

peaykropa

[cH],
H/mm2

650

Koaddunuenr,
YUYUTBHIBAIOIIU I
cnenuduky
KOC03y0O0ro
3alleTICHUS

0,9

Koaddumment
Harpy3Ku

KaH

1,2

Koadduument
HEPaBHOMEPHOCTH
pacrnpenenenus
Harpy3Kd MeXIy
3yObsMHU

KaN

1,05

YacroTa BpalieHus
BXOJIHOTO BaJia
peaykropa

n

00/MuH

1500

MOIIHOCTB,
nepegaBaeMas
PEAYKTOPOM

N = (aa)l '[GH ]T y
1085- Zk

b-n, -u

974000 Ka K

(u, +1

TonmuHa cTeHKH
KOpITyca peayKTopa
pacyer

3amep

=z
c

0=114-4

p

Juametp 601TOB
KPETUICHHSI KPBIIITKU
U KopIyca
peaykTopa

pacuer

3amep

Juametp 601TOB
omnopHOTO (hiaHma
pacuer

3amep

é.p

@.3

d,=124-3

BriBonl

JlaGoparopHas padora Ne2 «M3yuyeHne KOHCTPYKIMH YePBAYHOI0 PeAYKTOPa»
®opma oT4yeTa 1o JadboparopHoii padore Ne2

Ta6n1/1ua BBIYHUCJIICHHBIX U 3aMCPCHHBIX BCIWMYHH.




ST 3HaueHue
0603- IL[[H napaMmerpa
[TapameTpsl HaRe™ 1 v~ | Pacuernbie GopMyssr | pacuer- | 22M©
HUS peHH
peHus HOE o6
Hucno 3ax010B YepBsKa z, - - -
Yucno 3y0beB 4epBSIUHOTO . ) i i
KoJeca 2
[Tepenarounoe uncio z,
peaykTopa Up - U, = 7 -
1
[IJar BUTKOB uepBsiKa p MM - -
Monynb 3anernieHus p
m MM m=— -
T
JluaMeTp BBICTYIIOB YepBsiKa D MM - -
JIMHA HAPE3aHHOM 4aCTH
A P b, MM - -
4yepBsiKa
€JINTEIIbHBIN JUaMeT
A A P d, MM d,=D-2m -
4yepBsiKa
€JINTEIIbHBIN AUaMeT
A g P d, MM d,=2z,-m -
4epBsIYHOro Kojeca
Koaddumuent nuamerpa ] ) B ﬂ ]
qepBsIKa q= m
VYron nobemMa BUTKOB pe3bObl Z,
yepBsiKa /4 rpaa y =arctg — -
MekoceBoe paccTosHUE d, +d,
a MM a=———
2
Hamnpasnenune crimpany BUTKOB
pe3bObI uepBsKa (mpaBoe WK - - - - -
JIEBOE)
MoIuHOCTb peaykropa
Hl PEAYKTOP N kBt cM. hopmyny (9) -
TonmmHa cTeHKH KopIryca
t prLy o MM cM. ¢popmyay (10)
penykTopa
Huametp 607TOB,
COCIMHAIOIUX KPBILIKY U d MM cM. ¢popmymy (11)
KOPITyC PeyKTOpa
JuameTp ¢pyHIaMEHTAIbHBIX
Soton d, MM cm. opmyary (12)
BriBopbr:

Jladoparopnasi padora Ned «MccienoBanue KosieGaHnii NPUBOIHBIX BAJIOB»
®opma oT4yeTa 1o JadopaTropHoii padore Ned

PeSYJ'IBTaTI)I OKCIICpUMCEHTA U pacycTa KpI/ITI/I'-IeCKOI\/’I YaCTOTBI BpAalICHUA IPUBOJHBIX BAJIOB



o
2
< ad L 100 1
i — y C=— . -1 nl«p =300 nK 91 nK
= L, |m, =p 4.10° m, S = 9,8-10"(m+0,51 N i P
g cM | kr | M ¢
< - H/vm ,cM MuH-1 muH-1 | MuH-1
M
1 50 24
2 | KR 24
2 | 55 27
BriBoggbr:
Jladoparopnasi padora NeS «McciaenoBanue padoThl NOAIMIHUKOB KAYeHUI»
®opma oT4eTa 1o JadboparopHoii padore NeS
1. XapaxkTepucTuka MOAIIUITHUKA.
[TapameTtp O6o3Haue Pa3zmepnoct Bennuun
HUE b Ha
Homep nogmmnuuka
Tun nonnmITHuKa
BuyTtpennuii nuamerp d MM
HapyxHblii tuametp D MM
[Iupuna KoJerr B (T) MM
CratucTtnueckas rpy30n01beMHOCTh Co H
JlunaMuueckas rpy301no bEMHOCTh C H
Jlomyckaemasi Harpy3Kka npu [R] H
n= 00/MUH
2. Pe3ynbpTaThl UCTIBITAHUS TIOIIUITHUKOB 0€3 HAarpy3KH.
Pexum n \Y MO F
CMa3Ku 00/MUH Mm/c Hwm H/m
3. Pe3ynbTaThl HCHIBITAHUS TTOAITUITHIKOB MO HATPY3KOH.
Ry o) R Mt fR fo fOcp Mrtp

4. T'padux 3aBUCMMOCTH MOMEHTOB TPEHUS OT HArpy3KH

M;: , My ,H.M




BriBoasr:

JlaboparopHasi padora Ne6 «McciaenoBanue npegoXpaHuTeIbHbIX MyQT)»
®opma oTueTa o J1adopaTopHoii padore Ne6

Pe3ynbTathl nccenoBaHus NpeAOXPaHUTENbHON My(THI

ITapameTpsl onbiTa

Howmep omnbiTa, KOJIM4ECTBO TOBTOPEHUH,

PE3YyIbTAaThl 3aMCPOB U paCUCTOB

Cuna cxarus npyxusst Q, H

100

200 300 400

JlniHa npy)uHsl |, MM

KonunuectBo JIeICHUI Ha

WHIWUKATOpPE N, 1IT.

MowmeHT cpabaTbiBaHus MypTel M,

H-MMm

Cpennsisa BenmnurHa M, H-MM

Pacuernpiit MoMeHT Ha mydre M,

H-MMm

OmmoOka cpabareiBanus 0, %

KpaTKOC OIMUCAaHUEC U PEIVIAMEHT BBIIIOJTHCHUA




1. HenmocpeactBenHo Ha na0opaTOpHBIX paboTax B TOTOBYIO Yxke (opMmy, 3aHOCATCS
HCXOJIHBIE JJaHHBIC JTAOOPATOPHOU pabOTHI, pe3yIbTaThl HAOIIOICHUM, a 3aTeM JenaeTcs oopaboTka
MOJyYEHHBIX MaTE€PUAJIOB, AaHAIN3 U BBIBOJ.

2. 3anmucu B OTYETax JIOJDKHBI OBITh YETKUMHU, BBITIOJIHEHHBIMU YEPHUIAMU (TIACTOM), KpOME
KpacHOTo 1BeTa. MOKHO UCIIOIBb30BaTh KOMITBIOTEP.

3. CXxembl, 4YepTEekKH, BEKTOPHBIE MHOTOYTOJbHUKH BBIOJIHSIOTCS C TPUMEHCHHEM
YEePTEKHBIX HUHCTPYMEHTOB C COOJIIOZICHUEM MPOTIOPLUI U MacTaboB.

4. Ot4ersl IO Ja0OpPaTOPHBIM padoTaM, OPOPMIICHHBIE HAJICKAIIUM 00pa30M, 3alIUIIAITCS
CTYZICHTOM B Ha3HauU€HHOE MPETOAaBaATEIIEM BPEMSI.

Kpurepun onenkn:

- OIICHKA «3a4YTE€HO» BBICTABISIETCS CTYJACHTY, €CIM OH 3allUTHJ J1a0opaTopHylo paboTy,
C/leJaB BBIBOJIbI U OTBETHB HAa KOHTPOJIbHbIE BOIPOCHI;

- OLIEHKA «HE 3a4TE€HO», €CIIM CTYJIEHT HE CJeJajl BBIBOJBI MO paboTe W HE OTBETHJ Ha
KOHTPOJIbHBIE BOIIPOCHI.



7.2.2. TunoBoe 3a1aHue AJIsl MPAKTHYECKUX 3aHATHH

TONBATTUHCKUI TOCYIaPCTBEHHBIN YHUBEPCUTET

Kadenpa «HM u M»

L/

~A
S
s, /
D, -
>,
%, <

V)
Ck, hi r()(;\ﬂ\b‘9

Bapuant Nel 3aganue A1l TPaKTUYECKUX 3aHSATUM

3anaHue
1) DHEepro-KMHEMaTHYECKHUI pacyeT MPUBOIA.
2) Paccunrtarh KIMHOPEMEHHYIO TIepeaayy.
3) PaccuuTaTh 1ienHyto nepenavy (MCXOAHbBIE TaHHBIE TE K€, YTO U JUIsI KOHUYECKOM
WJIM PEMEHHOM Tepeaayun).
4) Paccuntarh 4epBSIUHYIO IIEpeaavy.
5) PaccunTaTh HWIMHAPUYECKYIO NIEpeaavy.
6) PaccunrtaTh KOHHYECKYIO MIepenayvy.

Cxema npuBoja

O—l

1 — xiMHOpeMeHHas nepeaaya; 2 — yepBayHas nepeaaya; 3 — MUIMHAPUYECcKas epeaaya;
4 — xoHnueckas nepenava; 31 — aJeKTpoABUTATENH

Ucxonunie maHAbIE

Koad-t
Pgg, | nNss, Cpox | Key Krogn PeXUM HarpyxeHus Heperpysk
kBT | 00/MuH | cyxOb1 | T "
2 18 7 ner 1 1 IIOCTOSTHHBIN 1,52

[Tpumeuanue: PBB — momrHOCTh Ha BRIXOMHOM Bay (V-it Basl Ha cxeMme);
nBB — YacToTa Bparnienus Ha BEIXOHOM Baiy (V- Bal Ha cxeme).

Paboty npunsin CTYIEHT

npenoaaBaTeiib

KoHncynpTant

KpaTlcoe ONMUCAHHEC U PErJIAMEHT BbBINOJTHCHUA



1. 3anucu B oTyeTax JOJIKHBI OBITH YETKHMHM, BHITIOJTHEHHBIMU YepHUIAMU (TIAaCTOH), Kpome
KpacHoro 1sera. MoXHO UCI0JIb30BaTh KOMIIBIOTED.

3. Cxewmbl, 4YepTexH, BEKTOPHbIE MHOTOYIOJbHUKH BBINOJHSIIOTCS C IPUMEHEHUEM
YEePTEKHBIX HHCTPYMEHTOB C COOJIIOZICHUEM MPOTIOPLUI U MacITaboB.

4. OT4eThl MO MPAKTUYECKUM paboTaM, ohopMIIEHHBIE HAAJEKAUM 00pa3oM, 3allUIIatoTCs
CTYJEHTOM B Ha3HAYEHHOE IIPEI0AABATEIEM BPEMSL.

Kpurepun onenkn:

- OLIGHKA «3a4TE€HO» BBICTABISETCS CTYACHTY, €CIM OH BBINOJHWI PabOTy M OTBETWJI Ha
KOHTPOJIbHBIE BOIIPOCHI;

- OIICHKA «HE 3a4TEHO», €CIIH CTYJEHT HE BBIIOIHUI MM C/IeNall TpyOble OMOKH B paboTe U
HE OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHL.



7.2.3. TunoBoe 3aanue AJs KypcoBoii padoThl

TexHnueckoe 3a/laHne Ha BBIIIOJIHEHUE KypCOBOH padOThI

no nucuumnae «Mexanuka 4»

KuneMmaTuudeckas cxema N2l IpruBOoAa 06Luero Ha3HaA4Y€HHUA

G —¥]

O/1 - aneKTpoABUraTeNb

1-xnuHOpemMeHHas nepenaya

2- KOHWYecKas nepeaaya

3- muIMHIpUYecKas repenadya

4 - mydra

Mo1HOCTh Ha BEIXOAHOM Bany npusoja: PBB (kBr).

YacToTa BpallleHUs Ha BBIXOJIHOM Baiy mpuBoza: nBB (06/Mun).
Harpyska nocrostHHasl.

Koadduuument neperpysku Kn

Cpok cimyx0bI mpuBoJia t (dac.)

Hcxonusie BapuaHTsl

JIAHHBIE 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 15 1.55 1.6 1.65 1.7 1.75 15 1.9 1.4




TeMbl NUCbMEHHBIX PadoT

Ne i/

Tembl

1 [TpuBox 061IeTO HA3HAYEHUS

KpaTKOC OIMHMCAHHUE U PErJIAaMEHT BBINMOJHCHUSA

Copepxanuie KypcoBoi paOoThI (IlepeueHb Mo IIeKaluX pa3paboTKe BOIPOCOB, pa3ieioB):

- pacder nepeaad peayKkTopa,
- pacueT BaJioB,

- KOMITOHOBKA PEAyKTOpA,

- BBIOOP M pacueT MO IIMITHUKOB,
- 000cHOBaHUE MMOCAIOK,

- BEIOOp CMAa3KH peyKTopa

OpHEHTUPOBOYHBIN NIEPEUCHB IPAPUIESCKOT0 U WILTIOCTPATUBHOTO MaTepraa:
1. COopouHBIil uepTexK peayKTopa

2. OOt BUJI IPUBOAA

3. deranupoBka (1-2 netanu penrykropa)
Cpok caum CTyIEHTOM 3aKOHYEHHOM KypCcOBOW paOOThI — 3aueTHas Helesl.

Kputepun onenkmn:

OueHkn

Kputepun 1 HOpMbI OLIEHKH

«OTIIUYHO»

3agaHue Ha KypCOBOW NPOEKT IIOJIy4YeHO BOBpeMs. Pacuers
BBIMIOJHSJIOCH ~ PUTMHYHO, COTJIaCHO  y4eOHOM  Iporpamme.
3aMeuaHus 10 pacueTaM yCTPaHsUIMCh CBOEBpeMeHHO. [ paduueckast
4yacTh BBIIIOJHEHA aKKypaTHO, U 0TBedaeT BceM TpeboBanusm 'OCT
n ECK/I.

IIpm 3ammTe KypcoBOrO MpPOEKTa CTYAEHT O00s3aH 3HATh!
1. Teopetnueckuit MmaTepuas (0TBeYaTh MpUOIM3HUTENHHO Ha 95 %
BOIIPOCOB.)
2. OcoOeHHOCTH  TPOEKTHUPOBAHHWS  JeTajliel  MalluH W
KOHCTPYHMPOBAHHUSA y3JI0B
3. AITOPUTMBI Pacu€eTOoB.

«XOpOILIOY»

3azaHue Ha KypCOBOM INPOEKT IOJIyY€HO BOBPEMsI, pacueThl
BBIIOJIHSJINCh C 3amo3jganreM Ha 1 — 1,5 Hemenun. 3ameuanwust
YCTpaHSUIHCh CBOEBpeMeHHO. Ha BOpOCH! TEOpHHU CTYNEHT TOJIKEH
natb 10 80% mpaBUIBHBIX OTBETOB. I'paduyeckas 4acTb BBIIOIHEHA
akKypatHo, W otBedaeT BceM Tpebomanusm ['OCT u ECK], HO
JIOITYCKAIOTCS HETOYHOCTH.

«YAOBJICTBOPUTECIBHO»

3azaHue Ha KypcOBOM IPOEKT MOJIy4E€HO BOBPEMS, pacueThl 10
KYPCOBOMY ITPOEKTUPOBAHUIO BBIIOJHAJIUCH HE BOBpeMs. bosbmioe
KOJIMYECTBO 3aMeuaHuil 1mo oQopmieHuIo rpadudeckoir yactu. Ha
BOIIPOCHI TEOPUU U OCHOB KOHCTPYUPOBAHHs CTYACHT JOJDKEH JATh
He meHee 40% npaBUIBHBIX OTBETOB.

«HCYHOOBJICTBOPUTCIIBHO»

ANTOPUTMBI PacdyeTOB HE OCBOCHBI, MHOTO 3aMEYaHHi I10
oopMIIeHHIO TpadHuUecKOd dYacTH  KypcOoBOH paboOThl (IOJHOE
orcyrctBue 3HaHuii mo ['OCT u ECKJ/I). Bonpmme mnpoGensl B
3HAHMSX TaKMX JUCHMIUIMH  KaK  MIDKEGHEepHas  rpaduka,




CONPOTUBJIICHUE MAaTEpPHANIOB, TEOPETUUYCCKasi MeXaHuka U T.1. [Ipu
3aInTe KYpCOBOTO MPOEKTa CTYACHT HE MOXET 000CHOBATH BHIOOD
Y PacyeT TOW WJIM MHOM CXEMBbl. TE€OpeTHYECKH MaTeEpUal CTYIAEHT
3HACT MPUOTU3UTETBHO Ha 5 %.




7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
AUCHMILTHHBI

7.3.1. Borpochbl K IPOMeKYTOYHO aTTeCTAlNMH

Cemectp 5
Ne n/m Bonpocsl k 3auery

1 Mexanunueckue nepegauu. HazHaueHue nepenaun U MX K1acCUpUKaIMSL.

2 OCHOBHbBIE KHHEMATHUYECKHE U CUJIOBbIE COOTHOILIEHUS B IEpeavax.

3 Kunematnyeckuii pacyeT NpuBoja.

4 Knaccudukanus 3youaTeix nepead.

5 [TapameTpsl 3y04aThIX nepead U UX FeOMETPUUECKUE COOTHOLICHHUS.

6 (OCHOBBI TEOPHH 3y0YATOr0 3alleNICHHUS.

7 Brusaue uncna 3yobeB Ha (OPMY U TPOYHOCTH 3y0a.

8 [ToHsiTHE O 3y0UaThIX IEepeayax co CMEIEHHEM.

9 Bupl pazpymieHns 3y0beB 1 KpuTepuil paboToCoCOOHOCTH 3y0UaThIX Mepead.

10  (Cuubl, gelicTByIONIME B 3aLICIUIEHUH NPSIMO3YO0H IMIMHAPUYECKOH Mepelauu.

11 (Cumbl, neficTByIONIME B 3alICIUICHUH [IMJIMHIPUICCKON KOCO3yOO0l nepeiayn.

12 (Cuubl, felicTByIONIME B 3alIEIUICHUH NPSIMO3Y00i KOHWYECKOH nepeaayu.

13 |[KoHcTpykiuus v MaTepuaibl 3y0UaThIX KOJIeC.

14  |Pacuer npsiM03y00ii MMIMHAPUIECKON Mepejadi Ha KOHTAKTHYIO MPOYHOCTb.

15  |Pacuer npsiM0o3y0oil HMIMHAPUYECKOM Nepejaun Ha W3rHOHYI0 MPOYHOCTb.

16  |[Humuazapuyeckue KOco3yOble nepenadn. DKBUBAJICHTHOE KOJIECO

17  [YepBsaunble nepemauu. OOmme cpenenus. Knaccudukanus. I'eomerpuss uepBSUHBIX
IMIMHIPUYECKUX Tepeay.

18  (Cuubl, gelicTByIONIME B 3aLIEIUIEHUH YEPBSIYHBIX Mepeaay, K.IL 1.

19  Marepuansl yepBIYHON Maphl.

20  Bwuasl pa3pymieHus 3yObeB YEpBSIUHBIX KOJIEC.

21  |PacueT Ha NPOYHOCTB YEPBSIUHBIX Mepeay.

22  Pemennbie mepemaun. OOmas  xapaktepuctuka. OCHOBHBIE  T'€OMETPHYECKHE
COOTHOILIEHMUS.

23 |Cuubl, IeMCTBYIOIINE B BETBIX peMHsI MPH paboTe nepeiadn BXOJIOCTYIO.

24 (Cunbl, JeCTBYIONIME B BETBAX pEeMHsI TP padoTe mepeiadyn MoJ1 Harpy3Koil.

25  [Kpurepuii paboTOCIIOCOOHOCTH PEMEHHOH MepeauH.

26  [TsroBast cmocOOHOCTh peMEHHOH nepenadyn. PacueT 1mo KpuBbIM CKOJIbKECHUSI.

27  JlonroBe4HOCTh peMHeH. Pacdyer o MakCMMaIbHBIM HAMPSKEHUSIM.

28 [lemubie mepemaun. OOmme ceacHus. [IpuBomHbie Tenu. 3Be3mouku. [lepemaTodnoe
uucio. I'eoMeTpuyecKne COOTHOLIEHMUS.

29  [Hennsie nepenaun. Cuitbl, IEHCTBYIONIME B BETBSIX IEMH.

30 [Hennbie mnepenauu. Kputepuii pabotocnoco6HocTH. OCHOBBI pacyera Imepeaadu
POIMKOBOM (BTYJIOYHOM) LENBIO.

31 | @pukuuonHsle mnepegauu. OOme cBeneHus. Martepuanbl KaTKOB. YcJoBHE pabOThI
nepeavm.

32  (OpuKIMOHHBIC TIepenavyd. Buuel paspymieHHs paOO4YMXx IMOBEPXHOCTEH (QPUKIMOHHBIX
KaTKOB.

33  [[mmuaapudeckas GpUKIMOHHAS NIepeava.

34  BapuaTopsbl.

35  |PemykTopsl. O6mme ceenenns. Kinaccuduxarmsi.

36  ByOuarble peyKTOPHI U MYJIbTHILTUKATOPHI.

37  |(Cma3bpIBaHUE PEAYKTOPOB U BHIOOP Macia.




38

[ TpuHuMIIBEI MpeoOpa3oBaHUs IBHIKEHUSL.

39  [leranu ¥ y3/1bI MAIIHH.

40  [I'peboBaHus, MpeabsIBIIEMbIE K MAIUHAM U MX JETAJISIM.

41  Harpy3ku, 1eHCTBYIOIIKME B MAIIMHAX.

42  [Kpurepuu paboTOCIIOCOOHOCTH.

43  |Bpibop maTepHaoB U OIlpeelieHUe JOMYCKAEMbIX PACYETHBIX HAMPSKECHHA.

44 [IpoeKkTHBIM U IPOBEPOYHBIN PACYET.

45  |Knaccudukanus, Ha3HaueHUE U 00JACTU NMPUMEHEHHs PA3JIMYHBIX BHJIOB COEIMHEHUS.
TpeboBaHusi, TPEIbIBISEMBbIC K COSTUHEHHSIM.

46  (CBapuble coenuHeHus. OOmas XapakTepUCTUKA, JAOCTOMHCTBA U HEJOCTAaTKH, 00JacTh
NPUMEHEHHSI.

47  |OCHOBHBIE THIIBI M 3JIEMEHTHI CBAPHBIX LIIBOB.

48  |Pacuer Ha IPOYHOCTH CTHIKOBBIX CBAPHBIX COCAMHEHUH.

49  |Pacyer Ha IPOYHOCTh HAXJIECTOUHBIX COCTUHEHUH.

50  Baknenoussle coequHeHus. OOmume cBenenuss. O6acTy MPUMEHEHHSI U BUIbI COSINHEHHH.
MaTepuaiibl 3aKJIENOK.

51  |Pacuer 3aKJIEIOYHBIX COEITMHEHUH.

52  [HInonounsie coenunenus. O0ume cBepenus. Pa3HOBUIHOCTD NIMOHOYHBIX COSTMHEHUH.

53  Pacuer coeMHEHMs IPU3MATHUYECKUMU IIITOHKAMHU.

54  |PacueT coeAMHEHMsI CETMEHTHBIMU IINTOHKAMHU.

55  [HInuuessle coeaunenus. O6mue ceejeHns. Pa3HOBUIHOCTh NUIMLEBBIX COEIMHEHUH.

56  |PacueT nuIMIEBBIX COETMHEHHIA.

7.3.2. Kputepuu u HOPMbI OLlEHKH

dopma
MpOBeIeHUsI
Cemectp N Kpurepuu u HOpMbI OLeHKH
MPOMEKYTOUHOI
arrecTauuu
3a4eT «3a4YTEHO) 40-100 oamnoB
«HE 3a4TECHO» 0-39 6ayutoB




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounodaunorexe /
n/n MeToauYecKoe mocooue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
1 | I'ypeBuu lO. E. Pacuer 1 0OCHOBBI KOHCTPYHUPOBAHMUSI Y4eOHuk 2018 Znanium.com
JIeTajied MalluH
2 | I'ypesuu 1O. E. Pacuer 1 0OCHOBBI KOHCTPYHUPOBAHMUSI Y4eOHuk 2018 Znanium.com
JIeTajied MalluH
3 | Mosuun M. C. OCHOBBI TEXHUYECKOW MEXaHUKHU Y4eOHUK 2016 IPRbooks
8.2. JlonosinuTebHAS JIUTEpPATypa
KoanuectBo B
Tun (yueOHUK, ydeOHOE .
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondmorexe /
n/n MeToAu4YecKoe mocooue,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
1 | Menbuukos I1. A. Jleranu MalIvH ¥ OCHOBBI KOHCTPYHPOBAHUS | yueOHO-METOUYECKOE 2015 Penosuropuii
nocobue Ty
2 | Onodunckas B. II. Jletanu mammH ydeOHoe rmocobne 2017 Znanium.com
3 | Xykos B. A. Jletanu MaluH U OCHOBBI KOHCTPYHPOBaHUS | yueOHOE nmocodue 2015 Znanium.com




8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

Jlanb [DneKkTpoHHBIA pecypc]: MEeKTpoHHO-OMOIMoTeuHas cucrema «Jlanb». —3ari. ¢
tutya. skpana. — URL: https://e.lanbook.com/

Hayunas osnextponnas Oubmmoreka eLIBRARY.RU [OnekrponHbIli  pecypcl]:
nHdopmanuonusiii nopran / OO0 "PYHOB"; Cankr-IleTepOyprckuii rocy1apcTBEHHBIN
yHuUBepcuTeT. - M.: [6. u.], 2005. - 3aru. ¢ Turyin. skpana.- URL: www.eLibrary.ru

3. PykoHT [DneKTpoHHBIM pecypc|: HammoHanbHBIH 1UdpoBoli pecypc / OO0
«ArenrctBo Kuura-Cepsuc». - M.: [6. u.], 2011. - 3arn. ¢ turyn. skpana. -URL:
http://www.rucont.ru

http://thescipub.com/journals/ajeas - perieH3upyemsiii xypHaa American Journal of
Engineering and Applied Sciences - myOmukyeT pe3yabTaThl HCCIEIOBAHUN B 001aCTH
WHXXCHEPHBIX HAYK (MpUKIaAHAs (PU3MKA U MPUKIIATHAS MaTeMaTHKa, aBTOMATU3AIHS U
yIpaBJIeHUE,  XHUMUYECKash TEXHOJIOTHS, KOMIBIOTEpHAs TEeXHUKa, HH(GOPMATHUKY,
WH)KCHEPHBIE JaHHBIE M pa3padOTKa MPOrpaMMHOTO OOECIEUYEHHUs, SKOJIOTHYECKas
WHXCEHepHUs, OJCKTPOTEXHUKA, TMPOMBIIUICHHAS HHXXEHEpHs, HHPOPMAIIOHHBIE
TEXHOJOTUM U HH(OpPMATUKA, MaTepUaOBEJCHUE, W3MEPEHHE U METPOJIorus,
MalIMHOCTPOEHUE, MEAMIMHCKas (u3uKa, DSHEpreTuka, o0paboTka CUTHAIOB H
TENIEKOMMYHUKAIIIH.

http://rsta.royalsocietypublishing.org/ - xypuan Philosophical Transactions A
MIPEIOCTABIIAET CBOOOTHBINA JTOCTYN K HAYYHBIM MYOJUKAIUSAM IO CIEIYIOINIMM TeMaM:
WHXCHEPHBIC, (PU3HUECKUEC, MATEMAaTHICCKUE HAYKH.
http://www.medwelljournals.com/archive.php?jid=1816-949x — xypuan Journal of
Engineering and Applied Sciences (Medwell Journals) mpencraBiasier craThbu C
pe3yibTaTaMu HAyYHBIX HCCJIEIOBAaHWM B OOJACTH WHKEHEPHBIX HayK (MaTemaTHKa,

ANEKTPOTEXHUKA, MAaIIMHOCTPOCHUE, DHEPreTHKa, aBTOMOOMJIECTPOCHHUE,
OMOXMMUYECKasi HHKCHEPHsI, CTPOUTEIIbHAS HHKCHEPHUS U T.11.).
https://doaj.org/ - pecypc, KOTOpBI OOecCmeYrBaeT JMJOCTYNl K MOJHOTEKCTOBBIM

JIEKTPOHHBIM JKypHaJlaM TpeJHa3HauyeH JUIsl MOMCKA IO Ha3BaHMIO CTaTbu (KypHaja)
i 1o teMe. DOAJ cTaBUT 1efIbl0 BCECTOPOHHEE OCBEIIEHHWE HAy4YHOH MEpPHOHKH,
HaxoJiIIeWcs B OTKPBITOM [JOCTYNE W MCHOJIb3YIOIIEH OINpEACIEHHBIE MEpHI,
rapaHTUPYIOILINE TOCTOIHOE KaueCTBO UX COJECPKaHUS

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYeHH sl

Ne Hanmenosanue IO PexBuU3UTHI zlor()B?pa

n/n (nara, HOMep, CPOK AeHCTBHUA)
1 Kommacc-3D 652/2014 ot 07.07.2014
2 Office Standart beccpounas
3 Windows beccpounas



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/

8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

n/n

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00OPATOPHIi, MACTEPCKUX U
Ap. 00bEKTOB ISl IPOBEACHUS
NMPAKTHYECKHUX U JIAa00OPATOPHBIX 3aHATHH,
MOMeIeHUH JJI1 CAMOCTOATENbHOM
pa6oThl o0yuammxcs (HOMep ayAUTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

JlexiOHHAs ayaUTOPHUS

A-419

Cron YUEHUYECKUM TPEXMECTHBIN
(MmonoOmok) - 18mr., MOHOOJIOK
JIBYXMECTHBIN -61IIT., CTOII
MpenoaaBaTeNbCKU, CTYN
MPEIoIaBaTeIbCKUH, JOCKa ayIUTOpHAs
(menoBas), kadeapa

JlaGopaTopus «Jleranyu MamuH»

A-416

Croun yuennueckuii - 10 mr., cryn
YYEHUUYECKUH - 22 1IT., CTOJ
npenojaBaress, 10CKa ay JuTOpHas
(menoBast), mkad A yueOHBIX MOCOOUH,
CTOJI JIabopaTOpHbIi - 11 mT.,
naboparopHas yctaHoBka - JIM-36,
naboparopHas ycranoBka /IM-28,
naboparopHas ycranoBka /IM-40,
nabopartopHas yctanoBka J{I1-5K,
naboparopHas ycraHoBka JIM-55A,
naboparopras ycranoBka JII1-3K,
nabopatopHas ycranoBka JI1-4K,
YepBAYHBIA PETYyKTOp - 2 IIT.,
IWIMHAPUYECKUH peayKTop - 4 HIT.

[Tomemienue asi CaMOCTOSITENIBHOW PaOOTHI
CTYJICHTOB
I'-401

Cron ydeHuuyeckwii-26 mr., cTyn-26 miT.,
KOMITBIOTEP C BBIXOJOM B CETh MHTEPHET-
16 .




