MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b51.0.16.04

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Mexanuka. /leTajim MaliuH ¥ OCHOBbI KOHCTPYMPOBAHUSA

(HauMeHo8aHUe OUCYUNIUHDBL)

10 HAIPABJICHUIO IOTOTOBKH
22.03.01 MarepuanoBeieHuEe U TEXHOJIOTHH MaTEPUAIOB

HaIpaBJIEHHOCTH (TIPOdUIIB)
CoBpeMeHHbIE MaTepHalIbl U TEXHOJIOTHUH UX IIPOU3BOJICTBA

dopma 00ydeHus: ouHast
I'on Habopa: 2023
O6mras TpynoeMkocTb: 6 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 5

dopMa KOHTPOJISL | DK3aMEH Hroro
Bun 3ansiTuit
Jlexumnm 32 32
JlaboparopHsbie 32 32
[TpakTHueckue 32 32
PykoBoacTBo
ITpoMexyTouHas aTTecTalus 0,35 0,35
KoHnrakTHas pabota 96,35 96,35
CamocrosTenbHas paboTta 84 84
KoHTpoan 35,65 35,65
Hroro 216 216




Pabouyto mporpammy coctaBui(u):
Crapuuii npenojaBarens banaxauna A.A

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Crapumit npenogaBarens Copoka 1.B.

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

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

Vv OtcyTcTBYET

\% Penensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

PaGouas mporpamma aucuuminHel coctaBieHa Ha ocHoBanuu @I'OC BO u yuebHOro mniaHa
HaIpaBJICHUs TOATOTOBKU
CoBpeMeHHbIE MaTEePHAIBl U TEXHOJIOTUU UX TIPOU3BOJICTBA

Cpoxk aeiicTBusi padoyeii mporpaMMbl TMCHUILIMHBI 10 «31» aBrycra 2027 r.

YTBEPXIEHO

Ha 3acemanuu xadenps
«HaHoTexHONOrNN, MaTepUaTOBEICHIE U MEXaHUKA)

(mporokon 3acenanust Ne 2 ot «31» aBrycra 2022 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp — ucxons U3 3alaHHBIX YCIOBUI pabOTHI AeTaleil U y3J0B MallliH, yCBOUTh METObI,
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

JIucuuIiInHel, HAa OCBOCHUHM KOTOPBIX OazupyeTcs JaHHas aucuuiuivHa: «HadepraTenbHas
reomerpusi», «WmkenepHnas rpaduka», «Marepuanopeneane u TKM», «Mertposorus,
CTaHmapTu3amuss W cepTudukanus», «Bpicmas wMatematnka», «Mexanuka. Teopermueckas
MexaHukay, «Mexanuka. ComnpoTuBiIeHHE MaTepuanoBy», «MexaHuka. Teopuss MeXaHH3MOB U
MaIIuH».

JIMCUMIUIMHBL, Ui KOTOPBIX OCBOGHME JAaHHOW JUCHMIUIMHBI HEOOXOIHMMO  Kak
npealecTsymomee: «MeToabl HccaefoBaHusA, KOHTPOJIS M HUCIBITAHWS MarepuanoBy», «Dusuka
INPOYHOCTH W IUIACTUYHOCTH», «TeopHsi W TEXHOJIOTHS TEPMUYECKOH OOpabOTKH METalioB U
CI1aBOBY», «HaHOTEXHOJIOTHH B MAILIMHOCTPOCHUM Y.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U HNuagukaropbl
KOHTPOJIHpYeMble JAOCTHKEHHS IInanupyemble pe3yibTaThl
KOMIIeTeHIINH KOMIIeTeHIU I o0yueHust
(K0J1 1 HAUMEHOBAHUE) (K01 1 HAIMEHOBAHUE)

- Cnoco0eH npuHUMATh OIIK-6.2 [Tpumensier 3HaTh:

000CHOBaHHbIE TEXHUYECKHE | HABBIKU PEIICHUS TUIIOBBIX | -  KPUTEPUH  PabOTOCIOCOOHOCTH

perieHus B WH)KEHEPHBIX 3a/1a4 JieTajeil MallluiH ¥ MEXaHU3MOB,

npodeccuoHaIbHON - HOPSIIOK pacueta U

NesITeTbHOCTH, BEIOUPATh KOHCTPYUPOBAHHS JI€Talleii M y3JI0B

s dekTuBHBIE U O€30MacHbIC MalluH;

TEXHUYECKHE CPEACTBA U - TIyTH TIOBBIIICHUS MPOYHOCTH,

texrosoruu (OITK-6) HaJIeKHOCTM U JIOJTOBEYHOCTH
JeTajneii o0Iero Ha3HaYeHUS;
- CHocoOBbI CHI)KECHUS
MaTepHalOEMKOCTH KOHCTPYKIIUH;
- CHOCOOBI HaXO0KIEHUS
uH(popManun B UHTEpHET
MIPOCTPAHCTBE;
— IIepeYeHb HCTOYHUKOB,
coJiepKallluX HEOoOXOJUMYI0 Hay4yHO-
TEXHUYECKYIO uH(pOpMaIHIO,
OTE€YECTBEHHBIN U 3apyOEKHBIA OMBIT
B obnacrtu, n3yyaemoi
CHEIHAIBHOCTH
YMerTs:

-  HCHOJb30BaTh BBIYMCIHUTEIBbHEIC
CpeACTBA  MPU  MPOEKTUPOBAHUHU
JIeTaJIel U y3JIOB MallWH;

- HCIIOJB30BaTh METONBlI pacyera
JeTajieil MallluH;

- HCITOJI30BaTh METO/IBI




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIEeTeHI[HH
(Ko 1 HAUMEHOBAHME)

Nuauxkaropsl
AOCTUKEHUS
KOMIIeTeHI Ui
(K0J1 1 HAMEHOBAHUE)

IlnannpyemMble pe3y/ibTaThl
o0y4eHust

MIPOCKTUPOBAHUSI  YCTPOMCTBA IO
3aJIaHHBIM KPUTEPUSIM;
—  TOJB30BAaThCsl  TEXHUYECKOM,

CIIPaBOYHOU U Hay4YHOH
JIUTEPATypPOi;

— TIpaMOTHO ¥  OOOCHOBaHHO
BbIOMPATh IPOTOTHUIIBI npu

IIPOCKTUPOBAHUM U BHEJIPEHUU
pe3yJIbTaTOB B TEXHOJIOTMYECKUN
IIPOLIECC;

— BECTH IIOMCK HAyYHO-TEXHHYECKOU
uH(poOpMalMy, OTEYECTBEHHOIO U
3apyOeKHOr0 OIbITa [0 3aJaHHOH
TEME

Bnaners:

- HaBbIKAMU MPOBOJUTH PACUETHI
neTanell MallvH OOIIEro Ha3HAYEeHHS
o 3aJaHHBIM YCJIOBUSIM c
HCIIOJIb30BAHUEM aHAJUTHUECKUX U
YHCJICHHBIX METOJIOB BEIUMCIICHHUH;

— MCTOAaMU pa6 OThbI C
Pa3HOIIIaHOBBIMHU UCTOYHUKAMU,
— HaBbIKaMH pa6 OTBI o

3¢ (eKTUBHOMY NOUCKY UH(OpMaUU
U KPUTHYECKOTO  OCMBICIMBAHUS

HalIEHHBIX HUCTOYHHKOB
uHpOpMaInH;
- HaBBIKAMHU MCIIOJIH30BAaTh

U3MEPUTENIbHYI0 — ammapaTrypy Ul
OnpefeNieHusT KUHEMAaTUYeCKUX U
JMHAMHAYECKHX M1apaMeTpOB MalIHH.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

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 6 - Otyer mo
BOIIPOCHI IIp JeTaneu u y3iaoB MmamiuH. Kpurepun 4 6 - [IPaKTUYECKUM
MMPOCKTUPOBAHUS CP paboToCrocOOHOCTH 14 - paboTam
NeTaneu u y3JI0B
MalluH
Monyns 2. Jlex W3yueHne KOHCTPYKLHUU PEAYKTOPOB. 5 8 - Ortuer o
MexaHuueckue JIa0 Pacuer nepenay: peMeHHOM, IETHOM, 14 12 - mabopaTOpPHBIM U
nepeaavn IIp IUJIUHIPUYECKOM, KOHUYECKOH, 12 24 - MPaKTUYECKUM
CP YEePBIIHOM 14 - paboram
Monyns 3 Jlex Knaccugukarus Banos u oceit, 5 2 - Oruer no
Basl u ocu JIab KOHCTPYKTHUBHBIE Pa3HOBUIHOCTH, 6 6 - mabopaTOpPHBIM U
Ip MaTepHalbl, TepMooOpadoTKa. 4 8 - MIPAKTUYECKUM
ITA Crnioco0b1 ynpounenus. Pacuets Ha 0,35 - paboram
CP IIPOYHOCTH 14 -
Mounyis 4. Jlex Kpurepuu paborocrnocodHOCTH U 5 4 - Oruer no
[loammunHuKN JIa0 OCHOBBI pacuera. Pacuer 12 12 - MabopaTOPHBIM U
KayeHUs U ITp MOJIIIMITHUKOB 110 TUHAMUYECKOH U 4 8 - MPaKTUYECKUM
CKOJIb)KEHUS. CP CTaTUYECKON TI'Py30MObEMHOCTH. 14 - paboTam
MyhTsI HccnenoBanue paboThl

MpeI0XPaHUTENbHBIX My(]PT




DopMBbI TEKYLLET0

Cxema pacyeTra UTOroBOro 6ajjia
Texymuit pedTHHT (BCe 3aHATHS U TPOMEKYTOUHBIE TeCThI) + Pe3ynpTaT uTOroBoro tecra u Bce nenutcs Ha 2 + bb (ecnu Bb mpemycmoTpensr)

. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH Oo0nem, | baaabl
Moayas (pa3aen) . . 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. 4 8 - MPaKTUYECKUM
neranen CP [Tasiapie coenuHeHns. 3aKIIEIOYHBIE 14 - paboTam
coequHeHUs. Pe3p00BBIE COCIMHCHHSI.
Kpenexubie getanu. CoenuHeHus
0oJTamMH, BUHTAaMH | IITTAIHKAMHU.
Coenunenus c Hatsirom. lllmonounsle
coeauHenus. lnueBpie coeIMHEHNUS.
Monyns 6. Jlex KoHcTpynpoBanue npyxuH. ) 6 - Oruer no
YcTpoiicTBa 1 Ip Krnaccudukanus npyxuH 1 ynpyrux 4 6 - MPAKTUYECKUM
CMa3Ku U CP anemeHToB. HazHauenue npyxuH u 14 - paboram
YILTIOTHEHHUS. YIPYTUX DJIEMEHTOB U UX POJIb B -
Ypyrue 3JIeMeHTHI. KOHCTPYKIIMW MaIIvH. Matepuaebl.
KoHcTpyupoBanue KommnonoBaHnue cOOpOYHBIX €TUHUIL
KOPIIYCHBIX JeTaJIeh
[Tocemaemocts 5 10 -
Tect V3y4yeHrne KOHCTIEKTOB JICKIIHHA, 5 35,65 100 - Hrorosoe
Y4eOHuk MOATOTOBKA K TAOOPaTOPHBIM 0 - TECTUPOBAHUE
AHKETHPOBAHHE |3aHATHUSM, BHIIIOJTHCHUE TPAKTHUICCKHUX 0 -
3a/laHu#, TECTUPOBAHUE
Hroro:; 216 100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

I[Ipu peamuzanuu  AucCHUIUIMHBL  (y4eOHOrO  Kypca) HCHOJB3YETCS  TEXHOJIOTHS
TPaAUIIMOHHOTO OOYyYeHHsS — OpraHu3anus y4eOHOro mpolecca B By3€, BKIIOYAIOIIAS JICKIUH,
NpaKkTUYeCKHue U 1abopaTopHbIe paboThl, OCHOBAaHHAS Ha JIEKIIMOHHO-3a4€THOM (popmax oOyueHwus.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

3ansaTusa no aucuuiimHe «MexaHuka. Jletany MamvMH U OCHOBBI KOHCTPYHUPOBAHUS IS
CTYJEHTOB BY30B IIPOBOJISITCSI B COOTBETCTBUU C YUEOHBIM IIIaHOM. AyauTopHasi paboTa CTyI€HTOB
[0/l PYKOBOJICTBOM IIpENojaBaTesiell OCYLIECTBIISIETCS B COOTBETCTBUM C PACIMCAHUEM B paMKax
JIEKIMI U MPaKTUYECKUX 3aHATHI. B camocTosTensHy0 paboTy CTYAEHTOB BXOAUT OoJjiee Tiy0oKoe
M3y4YEHUE TEOPETUYECKOr0 Marepuasia, MOJrOTOBKAa K IMPAKTHUUYECKUM 3aHATHSIM U BBINOJHEHUE
pacueTHBIX 3aJaHHi.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemecr Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaunMeHOBaHHE
p (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
S5 OIIK-6 Omuemul no 1abopamopHvim pabomam

MNel-6

MNel-6

Omuemsl no npaxmuyeckum pabomam

Tecmosvie 3a0anus Nel-500
Bonpocwi k sx3ameny Nel-56

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe VIl TEKYLIEero KOHTPOJIs

7.2.1. OtyeTsl 110 1a00pPaTOPHLIM padoTam

Tunosbie npuMepbI 3aaHUIH

JlabopaTopnasi paGora Nel «3yueHne KOHCTPYKIUM LIUWIMHAPUYECKOI0 3y04aToro

peayKTOpa
dopma oTuera no JadoparopHoii padore Nel
Tab6muma 1
OCHOBHBIE TIAPAMETPBI PEAYKTOPA
O6o3HaueHue CTyHeHB penyKT:)Ip a
[Tapametp U pazmep- Pacuetnas popmymna Pac- | 3a- | Pace | 3o
HOCTh
4eT | Mep | ueT | Mep

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

1
[Tepenarounoe up u, =u, -u,
YHCII0 PEAYKTOpa
MexoceBoe a ) ) i
pacCTOsSTHUE CTYIEHH ¢, MM
MexoceBoe
paccrosiHue 8 MM 8 =8y T8,
pernyKTopa
Oxkpy>XHOU MOIYJTb
mt, MM mt — 2 a(u - -
z,+1,
Hopumanbrsiit mn, MM Tabmx. 1. - -
MOJTyJTh
VYron HakiIOHA m,
3y6beB B, rpanyc f = arccos—= - -
t

IHupuna 3y04aTeIx -




KoJec
LIECTEPHU
KoJseca

bl
b2, MM

Jlonmyckaemele
3HAYEHUS
KOHTaKTHBIX
HanpsH>KEHUH
Martepuana
3yOuaThIX KOJec

peaykropa

[cH],
H/mm2

650

Koaddunuenr,
YUYUTBHIBAIOIIU I
cnenuduky
KOC03y0oro
3alleTICHUS

0,9

Koaddumment
Harpy3Ku

1,2

Koaddumment
HEpaBHOMEPHOCTH
pacmpenenenus
Harpy3Kd MeXIy
3yObsMHU

1,05

YacroTa BpalieHus
BXOJIHOTO BaJia
peayKkropa

n

00/MuH

1500

MonIHOCTb,
nepeaaBaeMast
pPEAYKTOPOM

N = (aml ) [O-H ]jz %
1085- Zk

b-n, -u

X
974000-K ,, -K_,, - (u, +1

TonmuHa cTeHKH
KOpIyca peayKTopa
pacyer

3amep

=z
c

§=114-4|—°

Juametp 601TOB
KPETUICHHSI KPBIIITKU
U KopIyca
penaykTopa

pacuer

3amep

d=9,853 L

%‘
>
= c

Huametp 6onTOB
OTOpHOTO (hIaHIa
pacuer

3amep

d, =124

%‘
> .
= c

BriBoinl

JlabopaTopnasi paGora Ne2 «M3yueHne KOHCTPYKIMHM YePBSYHOI0 PeIyKTOpa»
®opma oTueTa 1o JadbopaTopHoii padore Ne2




Ta6m/1ua BBIYMUCJICHHBIX U 3aMCPCHHLIX BCIIMYWH.

S— 3HaueHue
00603- ILI[H napaMmerpa
[TapameTpsl Ha%e™ 1 yame- | Pacuernbie Gopmyssr | pacyer- | 32M©
HUS peHH
peHus HOE o6
YHucno 3ax0q0B YepBsKa z, - - -
UYucino 3y0peB 4EpBAYHOTO ; ) i i
KoJjieca 2
Ilepenaroynoe uncio zZ,
u - u, =—=% -
pelyKTopa p P,
[ITar BUTKOB uepBsKa p MM - -
Monyns 3anernieHus
Y m MM m= P -
T
JluaMeTp BBICTYIIOB YepBsiKa D MM - -
JIMHA HAPE3aHHOM 4aCTH
A P b, MM - -
4yepBsiKa
CJINTEIIBHBIN JUaMeT
A A P d, MM d,=D-2m -
4yepBsiKa
CJINTEIIbHBIN JUaMeT
A g P d, MM d,=2z,-m -
4epBAYHOIrO KOJIeca
Koadduuunent nuamerpa ] ] q= i ]
YepBsKa m
VYron nobemMa BUTKOB pe3bObl Z,
YepBsKa 4 rpan y =arctg — -
MexxoceBoe paccTosiHUE d, +d,
d MM a=——-—=
2
Hamnpasnenune crimpany BUTKOB
pe3bObI uepBsKa (mpaBoe WK - - - - -
JIEBOE)
MoIuHOCTb peaykropa
Hl PEAYITOP N kBT cM. hopmyny (9) -
TonmmHa CTeHKH KopIryca
- prty ) MM cM. ¢popmymy (10)
peayKTopa
Huametp 607TOB,
COCIMHSIOIUX KPBILIKY U d MM cM. ¢popmymy (11)
KOPITYC peyKTOpa
JuameTp GpyHIaMEHTAIbHBIX
SoToR d, MM cM. popmyiy (12)
BriBopbr:

Jla6opaTopnasi pa6ora Ne3 «McciieoBanue KoJiedaHUWii MPUBOAHBIX BAJTOB»
®opma oTuyeTa no JiabopaTopHoii padore Ne3

Pe3ynbTaThl 3KCIIEpUMEHTa U pacyeTa KPUTUUYECKOM YacTOThI BPALIECHHSI IPUBOIHBIX BAJIOB



o
2
© md L 100 1
- = , c="— 10t n,, =300 N n.,
= L, |m, p4.106 m, s y 9810 (m+0,5r n P =3
5 cM | kr | M ¢
2 - H/vnt ,cM MuH-1 muH-1 | Mun-1
M
1 | K0 34
? | BR 34
2 |55 27
BriBobI:
Jladoparopnasi padora Ned «McciaenoBanue padboThl NOAIMIHUKOB KA4eHU
®opma oTueTa MO J1a6opaTOpHOii padoTe Ned
1. XapakTepucTuka MOAIIUITHUKA.
[TapameTtp O6o3Haue Pa3zmepnoct Bennuun
HUE b Ha
Homep nogmmnuuka
Tun nonnmHuKa
BuyTtpennuii nuamerp d MM
HapyxHsblil nuamerp D MM
[Iupuna KoJerr B (T) MM
CratucTtnueckas rpy30n0beMHOCTh Co H
JluHaMuueckas rpy30Mno bEMHOCTh C H
Jlomyckaemasi Harpy3ka npu [R] H
n= 00/MUH
2. Pe3ynbpTaThl UCTIBITAHUS TIOIIUITHUKOB 0€3 HArPy3KH.
Pexum n \Y MO F
CMa3Ku 00/MUH M/c Hwm H/m
3. Pe3ynmbTaThl HCIIBITAHUS TTOIITUITHAUKOB 110 HATPY3KOH.
Ry 0 R Mt fR fo fOcp Mrtp
H | vk H Hw™m Hwm

4. T'paduk 3aBUCUMOCTH MOMEHTOB TPEHUS OT HATrPy3KH




M:, My ,H.M

BriBoasr:

JlabopaTopnasi pabora Ne5,6 «McciienoBanue npeaoxXpaHuTeIbHbIX MyQT»

dopma oTueTA MO JadopaTopHoii padore Ne5,6

Pe3ynbTathl Hcce0BaHus IPEAOXPAaHUTENBHON My(THI

ITapameTpsl onbiTa

Howmep onbiTa, K0JIMYECTBO TOBTOPEHHI,

PE3YyIbTAaThl 3aMCPOB U paCUCTOB

Cuna cxarus npyxusst Q, H

100

200 300 400

JiHa npy)uHs! |, MM

KonunuectBo JIeICHUI Ha

WHIWAKATOpPE N, IIT.

MowmeHT cpabaTbiBaHus MypTel M,

H-MMm

Cpennsis BenmnurHa M, H-MM

Pacuernpiit MoMeHT Ha mydre M,

H-MMm

OmmOka cpabateiBanus 0, %

KpaTKOC OIMUCAHUEC U PEIVIAMEHT BBINMOJTHCHUSA




1. HenmocpeactBenHo Ha na0opaTOpHBIX paboTax B TOTOBYIO Yxke (opMmy, 3aHOCATCS
UCXOJIHBIC JJAHHBIC TA0OPAaTOPHON PabOTHI, Pe3y/IbTAaThl HAOIIOJCHUN, a 3aTeM JIeJIaeTCsl 00padboTKa
MOJyYEHHBIX MaTE€PUAJIOB, AaHAIN3 U BBIBOJ.

2. OT4eThl 110 Ja00OpaTOPHBIM padoTaM, opopMIICHHBIC HAIJICKAIITUM 00pa30M, 3alTUIIAIOTCS
CTYZICHTOM B Ha3HauU€HHOE MPETOAaBaATEIIEM BPEMSI.

Kpurepun onenkn:

- OILIGHKA «3a4TE€HO» BBICTABIIAETCS CTYIEHTY, €CIM OH 3aIlUTUI Ja0opaTopHyK paboTy,
C/IeJ1aB BBIBOJIbI U OTBETHB HAa KOHTPOJIbHBIE BOIIPOCHI;

- OLICHKA «HE 3auTEHO», €CIM CTYIEHT HE CJejal BbIBOJBI 10 paboTe M HE OTBETHJ Ha
KOHTPOJIbHBIE BOIIPOCHI.



7.2.2. TunoBoe 3a1aHue AJIsl MPAKTHYECKUX 3aHATHH

TONBATTUHCKUN TOCYIaPCTBEHHBIN YHUBEPCUTET

Kadenpa «HM u M»

Bapuant Nel

33.IlaHI/IC I IIPAKTHICCKUX 3aHATUM

3aganue

1) DHepro-KkMHEMATHYCCKUI pacyeT MPHUBO/IA.
2) Pacuer u KOHCTpyHpOBaHUE Mepeay.

3) PacueT 1 KOHCTPYHMPOBAHKE BAJIOB.

4) TToa0op IIMTOHOK U MOAIIMITHUKOB.

5) KonctpyrpoBanue peaykTopa.

6) KonctpynpoBanue npusoja.

Cxema npuBoja

1-mydra

2- IMIMHpUYECKas epeaayda
3- muIMHIpUYecKas repenadya

4- nientHas mepeaaya

O]1 - 3eKTpOoABUTATENH

HcxonHble JaHHBIE

Koag-t
PgB, | nNgs, Cpox | Key Kro Pesxxum HarpykeHust neperpysk
kBT | 00/MuH | cyxOb1 | T A "
2 18 7 et 1 1 MOCTOSHHBIN 1,52

[Tpumeuanue: PBB — momHOCTs Ha BEIXOHOM Bauty (V-il Bal Ha cxeme);
nBB — YacTora BpauieHus Ha BBIX0JHOM Baity (V-il BaJl Ha cXeMe).

Paboty npunsin

KoHncynpTant

CTYJIEHT

npenoaaBaTeib




KpaTlcoe ONMUCAHHEC U PErJIAMEHT BbBINOJTHCHUSA

1. Pacuets! Bemonsstorcs B Word.

2. CXeMmbl, 4epTEeKH BBITIOJIHSIOTCS B Mporpamme Kommac ¢ cobirogerrnemM macmraboB.

3. OT4eTsl IO MPAKTHYECKUM paboTaM, ohopMIIEHHBIE HAJICKAIUM 00pa30M, 3aIUIIAIOTCS
CTYJICHTOM B Ha3HAYCHHOE IMPEIO01aBaTelieM BpeMsl.

Kpurepum ouenku:
- OLIGHKAa «3a4TEHO0)» BBICTABISETCS CTYIEHTY, €CIU OH BBIINOJHWI IMPaBHWIBHO pacyeThl U

clIeall YepTexKH;
- OLICHKA «HE 3a4TE€HO», €CJIM CTYACHT HE BBINOJIHWI WIH c/eall Ipyoble omOKu B paboTe.



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

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 5
Ne /it Bonpockl k 3k3aMeny

1 Mexanunueckue nepegauu. Haznauenue nepenauu u ux Kiaaccugukanusl.

2 OCHOBHBIE KWHEMATUYECKHE U CUIIOBBIE COOTHOIICHUS B Iepeadax.

3 Kunematnyeckuii pacyeT NpuBoja.

4 Knaccudukanus 3youaTeix nepeaay.

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 Bu el pazpynienus 3yObeB U KpUTepuil paboTococOOHOCTH 3y0UaThIX nepeaay.

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

11 |Cwubl, neiicTByrOmME B 3alICTUICHUH IMJIMHIPHYECKON KOCO3YOOH TIepeaum.

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

13 |[KoHcTpykiuus v MaTepuaibl 3y0UaThIX KOJIeC.

14  |Pacuer npsiM03y00ii MMIMHAPUIECKON Mepejadi Ha KOHTAKTHYIO MPOYHOCTb.

15  |Pacuer npsiM0o3y0Ooil HMIMHAPUYECKOM Mepejauu Ha U3rHOHYI0 IPOYHOCTb.

16  |[Humuazapuyeckue KOco3yOble nepenadn. DKBUBAJICHTHOE KOJIECO

17  [YepBsunble nepemaun. OOmme cpenenus. Kimaccudukanus. I'eomeTpuss uepBIYHBIX
IUTMHAPUYECKUX TIepead.

18  (Cuubl, gelicTByIONIME B 3alI€TUICHUHU YEPBSYHBIX Nepeay, K.IL.1.

19  Marepuansl yepBIYHON Maphl.

20  Bwuasl pa3pymieHus 3yObeB YEpBSIUHBIX KOJIEC.

21  |PacueT Ha NPOYHOCTh YEPBSIUHBIX MEepeiay.

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

23 |Cuubl, IeMCTBYIOIINE B BETBIX PEMHsI TP paboTe mepeaayn BXOJIOCTYIO.

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

25  [Kpurepuii paboTOCIIOCOOHOCTH PEMEHHOH MepeauH.

26  [TsroBast cmocoOOHOCTh peMEHHOH Tepeayn. PacueT 1mo KpuBbIM CKOJIbKECHHUSI.

27  JlonroBe4HOCTh peMHeH. Pacdyer o MakCMMaJIbHBIM HAIIPSKEHUSIM.

28 [lemubie mepemaun. OOmme ceacHus. [IpuBomHbie Tenu. 3Be3mouku. [lepemaTodnoe
uncio. ['eomeTpuyeckrue COOTHOIICHHUS.

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

30 [Henmnbie mnepemauu. Kputepuii pabotocnoco6HocTH. OCHOBBI pacyera mepegadu
POIMKOBOM (BTYJIOYHOM) LENBIO.

31 | @pukuuonHsle mnepenaud. OOmuMe cBeneHUs. Marepuanbl KaTKOB. YciIoBHE pabOThHI
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.
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[ 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  |Beibop maTepHaoB U OlpeesieHIe JOIyCKAEMbIX PACYETHBIX HAPSKCHHN.

44 [IpoeKkTHBIM U IPOBEPOYHBIN PACYET.

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

46  (Cpapuble coenuHeHus. OOmas XapakTepUCTHKA, JOCTOMHCTBA M HEJNOCTaTKH, 00JacTh
NPUMEHEHHSI.

47  |OCHOBHBIE THIIBI M 3JIEMEHTHI CBAPHBIX LIIBOB.

48  |Pacuer Ha MPOYHOCTH CTHIKOBBIX CBAPHBIX COCAMHEHUI.

49  |Pacuer Ha IPOYHOCTh HAXJECTOYHBIX COCTUHEHUH.

50  Baknenoussle coequHeHus. OOmue ceenenus. O61acTy MIPUMEHEHHS U BUJIbl COCTUHEHUH.
MaTepuaiibl 3aKJIENOK.

51  |Pacuer 3aKJIEIOYHBIX COEITMHEHUH.

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

53  Pacuer coeMHEHMs IPU3MATHUYECKUMU IIIOHKAMHU.

54  |PacueT coeAMHEHMsI CETMEHTHBIMU IINTOHKAMHU.

55  [HInuuessle coeauHenus. O6mue cBeieHus. Pa3HOBUIHOCTh IUIMLEBBIX COEIMHEHUH.

56  |PacueT nuIMIEBBIX COETMHEHHIA.

7.3.2. Kputepuu u HOPMbI OLlEHKH

dopma
NnpoBeaeHust
Cemectp . Kpurtepuu u HopMbI OLleHKH
NPOMEKYTOYHOM
aTTecTaluu
9K3aMEH COTIUYHOY 85-100 6anos
«XOpOIIIO» 70-84 Gaya
«YAOBIIETBOPUTEIBHO» 55-69 6am1oB

«HEY/IOBJIETBOPUTEIILHO 0-54 6anna




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOM

Ne nocodoue, yueoHo-
w/n ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) MeToHYecKoe Mocoble, I'ox n3nanus ounodanorexe /
HpPAKTHEYM, Ip.) HaumeHoBaHue
IBC
1 | Yepuunesckuii /1. B. Jleranu mMalllvH ¥ OCHOBBI KOHCTPYUPOBaHUs | Y4eOHUK 2022 OBbC Jlanp
: yueOnuk / JI. B. UepHuneBckuii. — 3-¢
n3a., crepeorunl. — Mocksa :
Mamunoctpoenue, 2022. — 672 ¢. — ISBN
978-5-907104-95-2.
2 | Kyxos B. A. Jletanu MalvH ¥ OCHOBBI VYuyebHoe nocobue 2021 Znanium.com
KOHCTPYHPOBAHHSI: OCHOBBI pacyera u
IIPOEKTUPOBAHUS COCMHEHUH U nepeaay :
yuebHoe nmocooue / B.A. XykoB. — 2-e u3z.
— Mocksa : UHOPA-M, 2021. — 416 ¢c. —
(Bricuiee obpazoBanue: bakanaBpuar). —
DOI 10.12737/7597. - ISBN 978-5-16-
013431-4.
3 | MoBuuH M. C. OCHOBBI TEXHUYECKOW MEXAHUKHU Y4eOHuk 2016 IPRbooks

[DnexTponHsbIit pecypc] : yueOnuk / M. C.
MogHuH, A. b. U3paenut, A. I'. PyOamkus ;
nox pex. I1. U. beryna. - 6-e u3.,
(anextponHoe). - Cankr-IletepOypr :
IMonurex-uuka, 2016. - 289 c. : mi. - ISBN
978-5-7325-1087-4.

8.2. lonostHMTEIBHAS JIATEPATYpPa




Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHUK, ydeOHOE
nocodoue, yueoOHo-
MeToau4YecKoe mocooue,
NPAaKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ouonoTeKe /
HaumenoBanue
9BC

Menpuukos 1. A.

JleTanu MaiivH U OCHOBBI KOHCTPYHPOBAHUS
[DnexTpoHHBIN pecypc] : 3IEKTPOH. y4eo.-
METO/I. TOCOOUE TIO BBHITIOTHEHUIO
KypcoBOTO npoektupoBanus. B2 4. 4. 1/
II. A. Menpuukos, A. H. ITaxomenko, C. T'.
IIpaconos; TT'Y ; UH-T MalImHOCTPOCHUS ;
kad. "HaHoTexHOI0r1MH, MaTEpHUaIOBEICHUE
u mexanuka'. - TT'Y. - Tonpsaru : TI'Y,
2015. - 198 c. : wi. - bubmuorp.: c. 186. -
ISBN 978-5-8259-0900-4

yueb.-MeTo1. mocodue

2015

Penosuropuii
Ty

Onodunckas B. I1.

Jleranu maiuH [DneKTpoHHBIN pecypce] :
OCHOBBI TEOPHUH, pacue Ta u
KOHCTpyHpoBaHus: yueb. nocobue / B. II.
Onodunckas. - Mocksa : @opym : UHOPA-
M, 2017. - 72 c. : ni. - (Beicuiee
oOpaszoBanue. bakanaspuar). - ISBN 978-5-
91134-933-2.

yuebHoe nmocodue

2017

Znanium.com

Xyxos B. A.

Jletanu MamuH U OCHOBBI KOHCTPYUPOBAHUS
[DnexTpoHHBI pecypc] : OCHOBBI pacyeTa u
MIPOEKTUPOBAHUS COCMHEHUH U niepeaay :
yueb. mocobue / B. A. XKykos. - 2-e u3zn. -
Mocksa : UHOPA-M, 2015. -416 ¢c. : um. -
(Bricuiee obpazoBanue. bakanaspuar). -
ISBN 978-5-16-010761-4.

yuebHoe rnocobue

2015

Znanium.com




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucTeM

Jlanp [DneKkTpoHHBINA pecypc]: 3eKTpoHHO-OnOnmMoTeyHas cucrema «Jlaup». —3ari. c
Uty ’kpana. — URL: https://e.lanbook.com/

Hayunass osnektponHas Oubnmoreka eLIBRARY.RU [DnektponHbIii  pecypc]:
uHpopmannonnslii nopran / OO0 "PYHOB"; Cankr-IlerepOyprckuii rocyaapcTBEHHBIH
yHHBepcHTET. - M.: [0. u.], 2005. - 3aru. ¢ tutyi. skpana.- URL: www.eLibrary.ru

3. PykoHT [DaekTpoHHBI pecypc|: HamuoHanbHBIA 1UdpoBoii pecypc / OO0
«ArentctBo Kuura-Cepucy». - M.: [06. u.], 2011. - 3arn. ¢ Tutyn. skpana. -URL:
http://www.rucont.ru

http://thescipub.com/journals/ajeas - perien3upyemsiii xypHaa American Journal of
Engineering and Applied Sciences - my0aukyeT pe3ynbTaTbl HCCIICIOBAHUN B 00JIACTH
WH)KCHEPHBIX HayK (NMpUKIagHas pU3MKa M MPHUKIAJHAS MaTeMaTHKa, aBTOMATH3ALMS 1
yIpaBI€HUE,  XUMHUYECKash TEXHOJIOTHS, KOMIIBIOTEpHAas TEeXHUKa, WH(POPMATHUKY,
WH)KCHEPHbIE JaHHbIE M pa3paboTKa MPOrpaMMHOTO OOECTeUeHHs], KOJIOTHYECKAs
WH)KCHEPHUs, OJIEKTPOTEXHUKA, IMPOMBIIIICHHAS HWH)XXEHEpUs, HWHPOPMAIMOHHbIE
TEXHOJOTMM ¥ HWHPOPMATHKA, MaTepUANOBEACHUE, W3MEpEHHE M METPOJIOTHs,
MalIMHOCTPOEHUE, MEAUIMHCKas (U3UKa, DSHEpPreTuka, o0padoTKa CUTHAJIOB H
TEJIEKOMM yHUKAIIHH.

http://rsta.royalsocietypublishing.org/ - xypuan Philosophical Transactions A
MPEOCTABISICT CBOOOIHBINA JOCTYN K HAYYHBIM MYOIHMKAIMAM IO CIEAYIOINIMM TEMaM:
WH)KEHEPHbIE, PU3NYEeCKHe, MAaTeMaTHYEeCKUE HAyKH.
http://www.medwelljournals.com/archive.php?jid=1816-949x — xypuan Journal of
Engineering and Applied Sciences (Medwell Journals) mnpencraBnsier cratbu c
pe3ysnbTaTaMi Hay4HBIX HCCIIEOBAaHUI B OOJACTM HMH)KEHEPHBIX HayK (MaTreMaTuka,

DIIEKTPOTEXHHUKA, MAITHHOCTPOEHHE, SHEPreTHKa, aBTOMOOHJIECTPOCHHE,
OMOXMMUYECKast HHKEHEPHsI, CTPOUTEIbHAS HHKECHEPHUS U T.11.).
https://doaj.org/ - pecypc, KOTOpbIi oOOeCleYMBaeT JOCTYNl K TOJTHOTEKCTOBBIM

AJIEKTPOHHBIM KypHajaM MpeHa3Ha4yeH i1 MOMCKa 10 Ha3BaHUIO CTaTbM (KypHasa)
nwi 1o teMe. DOAJ CTaBUT LENBI0O BCECTOPOHHEE OCBEILEHUE HAYYHOM INEPHOIMKH,
HaxoJsIIEUCss B OTKPBITOM JOCTYIIE M MCHOJB3YIOIIEH OIpPENEICHHBIE MEpHI,
rapaHTUPYIOLIUE JOCTONHOE KaYeCTBO UX COACPIKAHUS

8.4. IlepeueHb NPOrpaMMHOIo odecre4eHust

Ne Haumenosanue IO PexBU3HUTHI A0roBopa
n/n (naTa, HOMep, CPOK AeHCTBHS)
1 | KOMITAC-3D v 18 (IlpoektupoBanue u Jorosop Ne 1198 ot 18.11.2019, cpoxk
KOHCTPYMPOBAaHUE B MAIIMHOCTPOECHHH) JecTBUS - OECCPOUHO
2 | Windows: moroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JENCTBUS — OECCPOUHO;
koHTpakT Ne 1653 ot 14.12.2018, cpok
JEHCTBUS — OECCPOUHO
3 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeHCTBUS — OeCCPOUHO

AcademicEdition

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOI JJs OCYIIeCTBJIEHHSA
0o0pa3oBaTeIbHOIO NMpouecca Mo JMCIHUIIHHE


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/

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
N/ | NPaKTHYeCKUX U JIa0OPaATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)
VYyeOHast ayTuTOpus AJIsl IPOBEACHMUS Croubl Y4EHUYECKHE TPEXMECTHbBIE
3aHSATHN JCKIIMOHHOTO THITA. Y4eOHas (MOHOOJIOK) ., MOHOOJIOKH JIBYXMECTHBIC,
ayTUTOPHS JIsl IPOBEACHUS 3aHATHIMA CTOJ MpenoaBaTeNbCKUiA, CTYIN
CEeMHUHAPCKOTo THIA. Y4yeOHas ayIuTOpHs U | IPENoAaBaTeIbCKUA, JOCKa ayIuTOpHAs

1 | KYPCOBOTO MPOEKTHPOBAHNS (BBITIOJTHEHUS (menoBas), kadeapa
KYpCOBBIX pa0oT). YueOHast ayIuTOpHs JUis
MIPOBEJICHUS TPYIIIOBBIX U MHIUBUIYaTbHBIX
KOHCYJbTAIMH. YueOHas ayaAuTopust IJist
MIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOIS U
NPOMEXKYTOUHOM artecraimu (A-419)

JIaGoparopus "/leranu Mamun". CroJIbl y4EHUUYECKHUE , CTYJIbS

VYyeOHast ayuTOpus AJIs IPOBEACHUS YUEHUYECKUE , CTOJI IIPENoAaBaTes, 10CKa
3aHATUNA CEMUHAPCKOTO THIA. aynuTopHas (MesoBasi), mkad A
VYyebHas ay1uTopus i1 KypcOBOTO yaeOHBIX TTocoOuid, CToIbI Tab0paTOPHEIE,
MIPOEKTUPOBAHHUS (BBITIOJHEHHS KyPCOBBIX naboparopHas yctaHoBka - JIM-36,
pabor). naboparopHas ycranoBka /IM-28,

2 VYyeOHast ayTuTOpus AJisl IPOBEACHHUS naboparopHas ycranoBka /IM-40,
IPYIIIOBBIX U MHNBUAYaIbHBIX naboparopHas ycranoBka JI1-5K,
KOHCYJIbTAIINI naboparopHas ycraHoBka JIM-55A,
VYyebHas ayuTOpHs JJIs TPOBEACHUS nabopatopHas yctanoBka J{I1-3K,
3aHATUN TEKYILIEro KOHTPOJIS U naboparopHas ycranoBka JI1-4K,
NPOMEXYTOUHOH arTectanuu.(A-416) YEPBSYHBIA PEAYKTOP, [IUINHAPUYECKHE

penykropa

3 [Tomemienue asi CaMOCTOSITENIBHOW PaOOTHI CToBl, CTYJbSI, KOMITBIOTEPHI

obyuatormxcs (I'-401)
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