[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:

®WO: Mapntok ExatepuHa MetposHa

[lomkHoCTb: 1.0, AMPEKTOPA MHCTUTYTa MEXaHUKM 1 3HepreTuku umenn B.IT. TopsukuHa |

Tara noamcanws: 17.07.2023 10:42:43 y IBEEAJIAI:
YHMKabHbIA NPOrpaMMHbIA KNHOY: 1.0. AMpeKTOpa HHCTHTYTa MEXaHHKH

7823a3d3181287ca51a86a4c69d33e1779345445 suepreTrkn uM. B.IL Lopsrkina
Ll fiedde B Tapmok
“Z” [ 2022 .

Jluer akTyannzanun paboyeii nporpamMmb AMCHHTITHHEBL

«DT/. 04 Hano-TpnGo-cocTaBbl B arpoHHKeHePHH» S/
JUISL TOATOTOBKHM OakajlaBpoB
Hanpagnenue: 35.03.06 - ArpounxkeHepus
HanpapnenHocts: TexHuueckuii cepBHC B arpOIPOMBILLIIEHHOM KOMIUIEKCE, MallIHHBI
1 000py/I0BaHHUE /ISl XpaHEeHWUs U T1epepabOoTKH C.-X. MPOAYKLIMH

dopma 00yyeHus1: oyHas
I"'on Hauana noaroroBku: 2021

Kype 3
Cemectp 5

B paGouyio nporpammy He BHOcATCS M3MeHeHMs. [Iporpamma akTyaiusupoBaHa
g 2022 r. Hayana nmoAroToBKH.

Cocrasutenu: Laiinap. C.M., I.T.H.. ipod. -~

7 -
[Tuxuna AM., accncmm/j I
7Y oC0 LR 2022r.
PaGouas mporpamMma irepeciyioTpeHa W ofoOpeHa  Ha 3acelaHUM Kadeapbl
MaTepHajoBeNennisi M TeXHOROTHH MAIIMHOCTROCHMA mpoTokon Ne 77 oT
Z )
« Ly 2 202G
3aB. Kadeapoii MaTCpHaIoBeJeH s L
Y TeXHOJIOTHH MalIiHOCTPOSHUS P 1.T.H., npod. C.M. lNarinap
g
=
Juer ax’ryanusaunﬁpunm Ha XpaHeline:
3aB. BeINyCKarolei kadeapoi
TeXHUYECKOro CEpBHUCA MaiiiiH 1 000py10BaHMs, A.T.H., 1Ol A.C. AnatcHKO
3aB. BeIyCcKatilel kapeapoi Lo
CeNIbCKOX03HCTBEHHBIX MAIlIHH, JI.T.H., IPC. H.B. Anpcmun
«Z»  PRF 2022 .

Meroauueckuii otaen YMY

¢ a 2022r.




MHHHCTEPCTI%O CEJIbCKOIo XO35HCTBA
POCCUNUCKOIT OEAEPALIUN

PEAEPATILHOE FOCY JAPCTBEHHOE BIODKETHOR OBPAIOBATEINILHOE YUPEK) BEPAIOBAHIIA
«POCCUNCKNIT F'OCYIAPCTBEHHBI}] AI'PAPHBIN YHUBEPCHTET -

MCXA nmenn KA. TUMMPSIZEBA

(PI'BOY BO PIAY - MCXA umenn K.A. Tumunpsizepa)

IEHHE BRICILIEIQ (

WHeTHTYT Mexannky i 5

HEpreTuku umenu B.[T. [opsiukuna
Kad

€/1pa MartepuanoBe/ieHuy H TEXHOJIOrum MEILHHHOCT}JOGHHSI

YTBEPXJIAIO:

4
_, DT/1.04. «Hauno-tpuéo-cocrasn g ATPOHHIKEHEPHI»
/ULS IOATOTOBKM GakanaBpos
, @I'ocC BO
y

Hanpasrnenue: 35.03.06 ATPOMHKeHepHs
Hanpasnennocts: Texnnueckue cucremsr g

» MAIIHHBI 1 000pynoBaHMe 118 XpaHe
CCIIbCKOXO35HC TREHHOI] NPOAYKILUH

Kypc 3
Cemecrp 5

arpodusHece, TexHUYECKUT CEpBHUC B
HHS 1 niepepaboTku

['ox navana 00yuenus 202 ]

Mockga, 2021



<rasureas: Ieinpun A.B., K.T.H., 10LEeHT %/
<3ent: ['amunoB AL, k.T.H., fouenT
1
«

[DO0TDaMMa  COCTAaBIEHA B COOTBETCTBUM  C tpedoBanusiMu  PI'OC BO 1o
= PEsIeHHI0 noaroToBkH 35.03.06 ArpouHkeHepus U yueOHOro miaHa.

»_o0d 2021

» 09 202r

Sorpavmva obcyskeHa Ha 3acefaHnn Kadeapsl «MaTepHanoBeieHue 1 TeXHOIOMMs
2HHOCTpOeHUs» potokon Ne ) ot «02» U9 2021r.

328, xadenpoi: 1.1.H., npodeccop Iaiinap C.M : /

e « 2» 29 202r.

Cor.iacoBaHo:

Lipeacenarenb y4eOHO-MeTOAMYECKON KOMUCCHH
AHCTHTYTA MEXAHUKU U 9HEPreTHKH

ivenn BUIL Nopsiukuna

...... 1. 5. C. YUucrosa

nporokon Ne 3 or«{8» 4 O 202{r.

* 3asenyromuii Beimyckarolueit kageapoii

TPaKTOPOB U aBTOMOOHIIEH o AP
Anavanngse O.H., akazemuk PAH, 1.1.1., mpogeccop /ﬁ’%’ﬂé{
1B»_40 202fr.

3aselnylomuit BeIycKaromei kadbeapoii _—
C2ThCKOXO3SHCTBEHHBIX MALIHH ﬁ ﬁ <
Axazowmn H.B., 0.1.1., npodeccop 2 ~

by (O 202t

3asenyrommit Brimyckaroweii kadenpoi

METPOIOTHH, CTAaHAapTH3aI[MH y
H VTIPaBI€HUS KAYECTBOM . S /
/leonos O.A., 1.T.H., npoceccop 52’/ _
s )K 13»_ <0 202
/
.)‘
/3as. otaen0M kommekroanus [[HB > { bomenril Hh 1




Coaepxanne
FOTALLMS e —————————
PSRN O C B OB R AT TIN50 mesmmensemmmmee st macs
= MECTO IMCUMILINMHBI B YYEEHOM MPOUECCE. c.currrvvrvcsssecrsessesaesnssssvsssssssssssssssssssssssssens ... 6

» \TI'IETEHU,MH OEY'-IAIOIJ.[EFOCH (I)OPVIHPYEME:[F.' B PE3YJILTATE OCBOEHHS

« CTPYRTYPA U COJEPKAHUE AUCUHUTIUHBI .., P nansaee s isn st e essassassses s anbbesbsanssesnnsnsserensaess )

TPEJETIEHHME TPYIOEMKOCTH JHUCUMIUIMHBI TTO BHJIAM PABOT. T S e OO 6

= PAAHUE IMCUMATUIAHEI .. e W
= = JIEKUMH, JABOPATOPHBIE HHP’\kTHHECI{Hl jAHHIH}I SR s e s imem s L )
' HEHL BOMPOCOB JIJIA CAMOC !UHT!"Ibe}FOIl?WH'HHSII{H[Lllﬂ'] IHHI:[ e P R Tttty Nl |

£ UBPA3OBATEJBHBIE TEXHOJOTMH... b s s sss s ae e sass sree e ssnrssnnennssnns ] 3

n

* OUEHOYHBIE CPEJACTBA JUJISI TEI{'YI.LIF]"(} KOHTPOJISA YCHFBAEMOCTH n ATTFCT-\LIIIII no

HTOTAM OCBOEHMS JUCHMIJINHBI... bR s n e eb e sne s es e sne e e s 13

{HTIOBBIE KOHTPOJILHBIE 3AJIAHMS! MJIM MHDBIE MATEPHAJIBL, HEOBXO/MMBIE JUIS| OLIEHKH 3HAHML VYMEHHA 1

= ROB M (MIK) ONBITA AEATEIBHOCTH . I‘a

5.2 OMHCAHUE NOKA3ATENEN U KPUTEPHE 1; KDIHPOW ‘.»'cm BAI M()C 11/: T P i e T
HE HIKAJT OLEEHHBAHMSA, . T RS e R SRR s s e pssssssassansmparerssdgenssionnsssiorics 1B

~ Y HEBHO-METOAMYECKOE U HHOOPMALIMOHHOE OBECHEYEHUE JAUCHUTLIHHBI ........... 16
“.1. OCHOBHAS ﬂuTEPATyPAm
"2 JONOJHUTEJBbHAS J]MTEPATYPA]'?

" 2 HOPMATHBHBIE [IPABOBDIE ARTBL et e FEr e S i

S ITEPEYEHBL PECYPCOB HH(D()PMALIHOHHO TEJ]FK()MMYHHKAL[MOHHOH CETH
HHTEPHET», HEOBXO/IMUMbIX U151 OCBOEHM ST AMCHUTJIUHBI, .. T ey OO, &

4. OINTHCAHUME MATEPHAJILHO-TEXHUYECKOJ BA3bI, HFObXOIlMMOM 151 OCYUECTBJAEHMSI

OBPA3OBATEJIBHOI'O [TPOLIECCA 110 AUCHHILIHHE... siieis Visrmssuosensarsnepuasanensesvinsidussissaianeis T
HWMETOAMYECKUE PEKOMEHIALIMHA CTYJAEHTAM IO OCBOEHUIO AUCHHUITIUHBL... .18

I1.METOJAMYECKHE PFKOMEHJAL{HH I'IPFHOI[\BATE.HHM no OPI“AHHBI\HIIH OBYYEHUS 11O

AHCIHIIIMHE ... anns ks s RO RS L b e e as s n et shnerra e nreennentensesons .19

LJ



_ﬁ—_———

AHHOTAULMS
“siosen nporpammbl  ydyeOnon amcuunaunel PT/HA.04. «Hazo-tpido-
. Sl = 2TPOMHIKSHEPHHY M1 MOATrOTOBKM OakanaBpoB 1o Harpasiexito 33.03.06
[ - sczepus, HanpaBneHnocts: TexHuueckMe CHUCTEMbl B arpoOH3Hece,
. coecsuii cepsuc B AITK, mamunel 1 000py0oBaHue i XpaHeHHs H nepepadoTkH
[ L5 wls 0w 03RHCTBEHHOM MPOAYKIMH.

Heabo ocBoenust AHcuunInnbl «Hano-Tpubo-cocTaBbl B arpOHHKSHEPHH»

io7C% VCBOCHHE CTYIEHTAMHU 3HAHUM 110 OCHOBaM TpHGOﬂOI'HH H TpliGOTCXHHKI{ &

"2 =70051 OHM MOTJIM Ha CTAJAMKM [POEKTUPOBAHUSA, M3TOTOBJIEHHS U 3KCILTVaTAllUH
Sl HA3HAYAThH MEPONPUSTHS M0 00eCTeueHUI0 A0JIOBEYHOCTH V3108 TPeHHS
sows o obopynoBanus. CTyNeHTBl JIOJDKHBI  BIAJETh CIIOCOOHOCTBIO K

2SCTPEKTHOMY MBIIUIEHHIO, aHAIU3Y, CHHTe3Y, BJIaJleHUEM JIOTHYECKH M MeTO1aMH U
SpevaMM  HAyyHOTO HCCJIeJIOBaHMS B JaHHOH 00/1acTH, CHOCOOHOCTHIO H

“OTOBHOCTHIO Opr‘aHId30lelBaTb CaMOCTOSITEJIGHYI0 M KOJUIEKTHBHYK Hay4HO-
{CC1210BATENBCKYIO PaboTy, BECTH MOMCK MHHOBALMOHHBIX PELIEHHH B HH/KEHEPHO-

rexungeckont cdepe AlIK , a takixke crnocoOHOCTBIO K MPOEKTHOH AeATeIbHOCTH Ha

CHOBE CHCTEMHOrO IIOAXOJa, YMEHHEM CTPOMTh M MCIOJB30BaTh MOAEIH IS

OmHCaHNs M TPOTHO3UPOBAHUS Pa3IHUHbBIX SBJICHHUH, OCYIECTBIATh HX Ka4eCTBEHHBIH

i KOJIMYECTBEHHbIN aHalINu3.

MecTo AMCUMILUIMHBI B y4deOHOM npouecce: aucuurianHa «Hano-tpudo-
cOCTaBbl B arpOMHIKEHEPUH» BKIOYEHA B (aKyIbTaTHBHYIO 4acTb AMCLMILIHH IO

55100pY y4eGHOrO IJ1aHa o HarpasieHHto 1oArotoBku 35.03.06 Arponnskenepus.

TpeboBaHus K pe3yjbTaTaM OCBOCHHS AHCUHILIHHBI: B pe3yIbTare
OCBOCHHS TUCLMIINHBI popMupyrOTCst creaytoiue kommerenun: YK-1.1: VK-1.2;
VK-1.5.

Kparkoe coaep:kanue JAucuHnaunepl: OCHOBHOW 3am1aueil  IHCIUIIHHDI
SBIMeTCH HM3yueHHE OCHOBHBIX Tpuﬁonomqecxhx 3aKOHOMEPHOCTEH 1 pelieHus
KOHKPETHBIX KOHCTPYKTOPCKHMX, TEXHOJIOTMYECKMX M OKCIUTyaTallMOHHBIX 3ajad,
CBS3@HHBIX C TPEHHWEM, W3HOCOM M CMAasKod B MalllMHAX M MeXaHHM3Max, a TaKKe

lleIeHalpaB/IeHHbIH BpIOOP MaTepHaioB ¢ HEOOXOAUMBIMH (DH3HKO-MEXaHUYECKUMH



SRICTESMGE, CTCIICHHM TOYHOCTH, Ka4y€CTBa MOBEPXHOCTH M YCIOBHH IKCIIVATallnH
JSTLNE B TIOIBHIKHBIX COSIMHEHHSAX.
CoorpamMoit aucumninsel - «Hauo-Tpubo-cocTaBel B arpoummeHepHm»
CoowaTpHBaeTes  M3ydeHHE OOUIMX BOMPOCOB TPEHHWS, H3HOCZ ¥ CMaskH
TOCCOnpEKEHUH MaluMH; nproOpeTeHrne TEOPeTUYECKMX 3HAHHI M NMPaxTHHeCKHX
“iEsie 05, HeOOXOIMMBIX IS FPAMOTHOM 3KCILTyaTallui TEXHOIOTHYECKHX MALIHH
CW0TL D0Ba@HMs, aHalM3a TPUYHMH M3HOCA OCHOBHBIX TPUOOCONPSKEeHHI MAUIHH U
T%% TOBBILIEHUH UX U3HOCOCTOMKOCTH.
(ouias TpyAOEMKOCTh IUCHMIUIUHEBL: 72 yaca (2 3.e.).

| IDOMEKYTOYHBIH KOHTPOJIb: 3€Yer.

1. Hean ocBoeHHSs THCHHTIIIHHDI

Lle1b10 OCBOEHUS AHUCIHHUITIHHBI ((H&HO—TPH60-COCT21BBI B ArpOHHATHCPHHY

oM. 4T00bI OHM MOIJIM Ha CTAJMM NMPOEKTUPOBAHUS, U3TOTOBICHUS ¥ 3KCIIIVATAIIUN
TSNHMKH Ha3HAYaTh MEPONPHUATHA MO 0OecreueHHI0 AOATOBEYHOCTH V3710B TPeHHS
waimid U obopymoBaHus. CTyAEHTBI [OMKHBI BaleTb CHOCOOHOCTBIO K
20CTPAaKTHOMY MBILIJICHHUIO, aHAMN3Y, CHHTE3Y, BIaAeHHEM JOTHYECKHMH METO1aMH H
IpHEMaMHM  HaydyHOTO MCCIelOBaHMs B JIaHHOM 001acTH, CrnocoOHOCTHIO M
"OTOBHOCTBIO OPraHM30BbIBATh CAMOCTOSTEIbHYH) M KOJUIEKTHMBHVIO HAV4HO-
HCCI1RI0BATENBCKYI0 paboTy, BECTH MOHCK MHHOBAIIMOHHBIX PElIeHHH B HHKEHEPHO-
rexundeckoit chepe AITK , a Takke crocoOHOCTBIO K MPOEKTHOI 1esATeIbHOCTH Ha
OCHOBE CHCTEMHOTO [MOAXO0Ja, YMEHHMEM CTPOMTb M HCIOJb30BaTh MOISTH 114
OMHCaHKUs U IPOrHO3MPOBAHMS PA3JIMYHBIX SIBICHUI, OCYLLIECTBIIATh MX Ka4eCTBEHHBIH

1 KOJTMYECTBEHHBIN aHaIus3.

3aaun OCBOEHHS AHCIHHITJIHHBI. OcHoBHOI 3a7a4yell OCBOEHHS THCUHITIHHBI
ABIACTCA HM3YHUEHUE OCHOBHBIX TpHﬁOHOFH‘IeCKHX BaKOH()MepHOCTEﬁ A7 pellcHuA
ROHKPETHBIX KOHCTPYKTOPCKHX, TEXHOJOIMYECKHUX W OKCIUIYaTallHOHHBIX 3ala4,
CBA3AHHBIX C TPEHUEM, H3HOCOM H CMa3KkoM B MallMHaxX M MEXaHHu3Mmax. a Takxe

LI.B.'IEHB.I'IP&BHQHHE;IEI Bblﬁop MaTepuajioB C HEO0OXOIUMbBIMH (bHBIrIKO-MBX&HH‘IECKHMH

N



SS=MEL CTCIICHH TOYHOCTH, KaueCcTBa IMOBEPXHOCTH H YCHOBHIVi SRCILTVaTaluHH

.2 B [I0JBUKHBIX COCMHEHHUSIX.

2. MecTo 1HCUHIIIHHBI B y4eOHOM npouecce.

~sicudrmiiiHa - «Hano-TpuOo-cocTaBpl B arpOMHIKEHEPHH» — #BISETCS
71HOM (DaKyJIbTATHBHOM 4acTH y4eOHOrO Mi1aHa 1o HanpasIeHHIO 01T 0TOBKH

5 ArpoMHXEeHEepHUsl U HEIOCPEACTBEHHO CBS3aHa C AMCLMITTHHAM M « XHMUsi»,
iTEDHAIOBECHHE W TEXHONOTMsS KOHCTPYKIMOHHBIX Marepuaios». « letatu
S WH. OCHOBBl KOHCTPYMPOBAHMSI M IOABEMHO-TPAHCIIOPTHBIC MAauliHbly U

C22TCA Ha OCBOCHHBIC IIPH U3YYCHHHU JAHHBIX JHCUMIIIMH 3HAHHA H VMEHHA,

¢ IHBATIHIOB M JIML € OrpaHU4YE€HHBIMHY BO3MOKHOCTSAMH 3J10POBbS pﬂ?pE'SETbiBE.ETCS{
~1HBHIVAJIBHO C YUeToM ocobeHHOCTEH HCHXD(I)HCIHHECKOFO Pa3sBHUTHA,

~ZHBHIYAIIBHBIX BO3MOXKHOCTEH U COCTOSHUS 3/10POBbLA TaKHX O6}“-i3‘r0lllil.\'£ﬁ.

3. Komnerenunn obyuaromerocs, opMHpyemMbie B pe3y/ibTaTe 0CBOEHHS
AUCHUTTHHBI

HM3ydenune nanHoi yueOHOM AMCHMIUIMHBI HAMpPABIEHO HA (GOPMHPOBAHNE ¥
C L HaOUIMXCs KOMIETeHUMH, IpecTaBleHHbIX B Tadnuue .

4. CTpyKTYypa H coaep:RaHHe AHCUHILIHHDI

OO0wmit 00bem Beex BUAOB y4eOHBIX 3aHATHH 10 aucuuninbe «Hano-tpudo-
~0CTaBbl B arpOMHIKEHEPUN» cocTaBiigeT 72 yaca (2 3a4eTHBIX €AMHHIIBI ), 13 KOTOPhIX
2 ayIuTopHyro pabdory npuxoaurcs 32,35 uyacoB (16 wacoB nexuuii, 16 uacos
‘DAKTUYECKMX 3aHsTHil), a 39,75 4acoB OTBeJEHO HA CAMOCTOSTEIbHOE H3VUeHHe
CHCUMILTAHBL, MOArOTOBKY pedepara M CaMOCTOATENbHYIO padoTy cTyvieHTos. [lo
De3vIbTaTaM M3y4eHMs JUCLUIUIMHBI NIPOBOAMTCS MPOMEKYTOUHBIH KOHTPOIb B
JOpMe 3a4eTa C OLIEHKOM.

4.1 Pacnpenesienne Tpy10€MKOCTH IHCHHILIMHBI 110 BHAaM pPadoT.

Obwas Tpyao€MKOCTb JAMCLUMIUIMHBL COCTABISET 2 3a4eTHHIX eIMHHIBI
“24aca), ¥X pacnpejie/ieHHe 1o Bujam paboT npeacTaBieHo B Tab:uile 2.
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Tabnuua 2
Pacnpenenenune TPYAOEMKOCTH AHCHHILTHHBI 110 BHIaM paboTt
prnoemmocn.
Bua yaebuoii paborsi ey
_Obmas Tpynoémxocts ucunnInms 1o yueOHOMY 1u1aHy 72
I. Konraxkrnas paora: 32,25 )
_.\} auTopuasi patora 32,25 |
& IMOM Yucae:! |
wexyu () 16
_npakmuseckue sansmus (113) 16

Lu'mpa;-nopﬂbse pabomur (JIP)
“ipeosas paboma (npoexm) (KP/KII) (KoHcyabmayus,
mmma)
_EOHCVABMAYUU NEPeod IK3IAMEHOM
“oHmakmnas paboma na npomesncymounom KOHmpoe
(KP4)
2. Camocrositensnas paGora (CPC) 3
rechepam/scce (nodeomoska)

_"_'. peosas paboma/npoexm (KP/KII) (nodecomoska)
pacuémno-epapuveckas paboma (PI'P) (noocomoexa)
SonmpoabHas paboma
- EMOCMOAMeENTbHOe USYUCHUE PA3OEN06, CAMONOOLOMOBKA

"POpatomka u nosmopenue NeKyUoHH020 Mamepuana u

b
tn

= (]
0
1 L 1

29.75
Hamepuana y4eoHuKkos u yuebubix nocobutl, nod2omoska x o
SO0PAMOPHBIM, NPAKMULECKUM 3AHIMUAM U M. O, )
Joocomoska k 3auemy(Konmpo.n) 9
3#.1 IPOMEXKYTOUHOT0 KOHTpPOJISI: 3a4eT
4.2 CoaepsaHne AHCHMIIHHBI "

Conepxanue yueGHON AMCHHITHHE! HanmpaBJI€HO Ha JIOCTUXKEHHEe [1e]H
UCHHA - JMCHMIUIMHBL - U GopmupoBaHue o0yyaeMbIX  0OmIUX
"DOOCCCHOHANBHBIX M IPO(eCcCHOHANBHbIX KommneTeHInH. TemaTtuka y4eGHOI
*-HHILTHHBL IPEAICTABCHA B TEMATHYECKOM ILIaHe YYeOHOM AHCIIHITHHbL.




Tabauua 3
Temarnuecknii njaan yuebHo# AHCHHNIHHBI

r

HaumenoBanme pasaeio u tem AYAuTOpnAT pabory BHERYIHIUD
g Beero | JI | 13 | JIP | [IKP | nas pa6ota
AUCHHIIAH (YKPYTTHEHO) CP
22121 | «CBoiicTBa MOBEPXHOCTH 10 2 2 6
Ta1eH MalluHy
3201 2 «Paboune noBepxHOCTH 10 2 2 | 6
-Ta7eH M MX KOHTAKTUPOBAHHE
=121 3 «TpeHue 1 U3HaIIMBaHKUe 10 2 2 6
- a¢ei M pabouMX OpraHoB MalIuH»
22121 4 «M3nammBanue pabo4yux 14 4 4 6
SEPXHOCTER»
=121 5 «CmasbiBanue jgeranei 14 4 4 6
2ITHHY
221 6 «MeToabl TOBBILLIEHUS 13,75 2 2 9,75
“OCOCTOHKOCTH. DPUKITMOHHBIE U
- HODPHKIMOHHBIE MaTepPUaIbD»
“TaxTHas paborta Ha 0,25 | 0,25
“oveyTogHoM KoHTposie (KPA) '
“cero 3a cemecTp 72 16 | 16 0,25 39,75
Hroro no AHcuMNIIHe 12 16.51"16 0,25 39,75

Pasnen 1. Csoiictea nosepxHocTd jertaneit  mammb.,  CTpoeHme
“PHCTANIAYCCKUX TBepAbIX Ten. Ilpupona cui, nedcTBYIOIMX MeXkIy aToMaMu
“osepxHocTed. M30biTouHas SHEPrusi IMMOBEPXHOCTHOIO Cl0s. XHMHUECKas
“HTHBHOCTb NMOBEPXHOCTHOIO Cllost. Biinsinue mexanuyeckoit 06paboTku u TpeHus
2 CBOMCTBA MOBEPXHOCTHOIO €/10s. MexaHHYecKHe CBOHCTBA MOBEPXHOCTHOTO
-70s. OcHOBHbIE (pU3NUECKHEe METO/IbI HCCIIEI0BAHMUS IOBEPXHOCTEIH.

Pasnen 2. Pabouue mnosepXHocTH jeralel M MX KOHTaKTHPOBaHHE.
LEPAKTEPUCTHKH MHKPOTe€OMETPHH IOBEPXHOCTEH M MEeTOMbI X oleHkn. Kpusas
7opHOR noBepxHocTH. KoHrakTHas nedopmauus MUKpOBhICTYNOB. [liomans
UHTAKTa LICPOXOBATBIX MMOBepXHOCTEH. MeToxbl omnpeeneHus haxkTHyeckoi
‘OlIATH KOHTAKTa M COMMKEHUs MTPH Pa3IMYHBIX BUIAX Je(opMali.

Pasnen 3. Tpenue m m3HammBanue fetanedf M paGouMX OPraHOB MAalldH.
078Ky ISpHO-MeXaHUYecKas TeOpHs TPeHHs. Y eTaNocTHas TeopHs H3Hoca. Busbl
TeHHA B y371ax MaiidH. Tpenue ckoibxkenus. TpeHne KayeHus.

Pasnen 4. Msnammsanue pabouyux mnosepxHocTeil. Buibl M3HAIMBAHUS
~HOBHBIC TIOHATHUA U onpezesieHus B coorBeTcTBHM ¢ ['OCT 27674. MexaHu3Mbl
mawnBanusd.  Mexannueckoe  u3HammBaHue.  Koppo3MOHHO-MeXaHHYecKoe



(3HallMBaHue. YCTanocTHOro  M3HauMBaHue. AOpa3uBHOe  M3HAIIMBaHHE.
[ HIPOIPO3UOHHOE (raz03po3noHHOE) W3HAIIUMBAHKE. ['uapoabpasuBHoe
ra30abpasuBHOe) M3HamMBaHue. KaBurallMoHHOE u3HawMBaHue. M3nauipaHue
“pu 3aepanuu. OkucauTenbHOE W3HAIIMBaHMe. V3HammBanue npu (QpeTTHHTE.
3nammBanue GpeTTUHr-KOPPO3HH. DIIEKTPOIPO3HOHHOE H3HALLIMBAHHE.

Paznen 5. CmassiBanue jetaneit MamuH. JKuakue cMa3ovHble MaTepHallbl.
leficTBME CMA304HOrO Marepuaia I[IpU OKMIKOCTHOM TpeHuu. JleiicTBre
C\MA304HOrO Marepualia Mpd rpaHudyHoM TpeHuu. llmacTuvyHbBIE CMa304HbBIC
viatepuansl. TBep/ble cMa30uHbIe MaTepHAIIBL.

Pasnen 6. Meroasl MNOBBILIEHHS W3HOCOCTOMKOCTH. DPHUKIMOHHBIE U
suTU(GPUKLMOHHBIE  MaTepuanbl, OPUKIHOHHOCTL M AHTHQPHKLIHOHHOCTS.
llpupona  (PUKUMOHHOCTH M AHTU(GPUKIIMOHHOCTH.  DKCIUIyaTallHOHHbIE
TpeGoBaHus, Npe/IbsBIseMble K PPUKIIHOHHBIM U @aHTH(DPUKLIMOHHBIM MaTepHaIam.
DPHKIHOHHBIE MaTephaibl. AHTHQPUKIMOHHBIE MaTepuaibl.OCHOBHbIE «Cr10CO0bI
JOBBIIEHHsS] OJTOBEYHOCTH Y3J0B TpeHus. KOHCTPYKTHBHBIE —CrOCOOBI,
[ eXHOJIOrHYeCKHe CrocoOsl. DKCIUTyaTallMOHHbIE CIIOCOODI.

4.3 Jlekuuu, JJabopaTopHbie H NPAKTHYECKHE 3AHATHS.

Tabnuua 4
Coaep:ranue JeKNHii/;1abopaTopHOro NPAKTHKYMa/NIPAKTHYECKHX 3AHATHH H
KOHTPOJIbHbIE MEPONIPHATHS

No Ne u nazBanme JeKHii/ Mdopmupyembie | Buxa
n/ FTaaghune Aa6opaTopHBIX/ NPAKTHYECKHYX/ | KOMIIETEHIHH | KOHTPOILHOIO B
o |HETR TR CeMUHAPCKUX 3aHATHI | MeponpHsSITHS s
I. | Pasgen 1. CBoiicTBa MOBEPXHOCTH JI€TaJIEl MalllKH.
| Tema 1.1. | Jlexuus Ne 1 Beejienne B OK-1, OINIK-5.
dusuko- TpudoTexHuKy. OCHOBHBIE [1K-5, TIK-6. 5
MexaHuyeckue | (PU3MKO-MeXaHH4yecKue -
CBOHCTBA CBOMCTBA MTOBEPXHOCTH.
nosepxuoctei. | I[Ipakruyeckoe 3anstue Nel. OK-1. OIIK-5.
OnpenesieHne MEXaHHUECKUX I1K-35, TTK-6. i N
A ) YCTHBII Oorpoc 4
CBOMCTB KOHCTPYKIIMOHHBIX ‘
MaTepHasIoB. ,
JlaGoparopuas padora No 1 OK-1. OIIK-3. - 3ammra
TBepaocTb ¥ METO/IbI €€ [1K-5, [IK-6. | 1aGopaTopHOii ‘ 4
_ | onpeneaennst. padoTEI |
2 | Pazpea 2. PaGoune TIOBEPXHOCTH JI€Ta/IeH ¥ UX KOHTAKTHPOBAHKE.
| Tema 2.1. Jlexuus Ne 2 INokazarenu OK-1, OIK-5.
Obmue KauecTBa MOBEPXHOCTEH T1K-5, T1K-6. 2
CBEJIEHHS O TPUOOCONpPSHKEHUH. |
[IOBEPXHOCTH OK-1, OIIK-3. |
JeTalu ¥ ee JlaGopatopnas pabora Ne2. TK-5, [TK-6. | 3ammra '
reoMETpHH OrnpeaeneHue MEepoXoBATOCTH 71a00paToOPHOH 4
IOBEPXHOCTH. padoThl
|




Me | Ne u nazsanne Jexumii/ ®opmupyemble Bun
Hazsanne Koa-Bo
- 1200paTOPHBIX/ NPAKTHYECKHX/ | KOMIETEHUHH | KOHTPOJIBHOIO
\ pasjiena, TeMbl : 5 4aCOB
_ CeMHHAPCKHX 3aHATHI MepOnpHSTHS
3. | Paszpen 3. Tpenue u uzHamuBanue geraneii 1 pabogux OpraHoB MalllKH.
Tema 3.1. Jlekims Ne 3 Mexanusm OK-1, OTIK-5,
- Obume M3HAIIMBAHUS METAUIMYECKUX K-35, T1IK-6. 2
CBEICHHS O [OBEPXHOCTE. _ -
TPEHUH. JlaGopatopuas padora Ne 3 OK-1, OITK-5, 3aiuTa
Tpenue 6e3 cmazounoro [TK-5, I1K-6. | naGopatopHoii 4
MarepHasa. paboThI
Jlaboparopuas padorta No 4 OK-1, OIIK-5, 3ammra
Tpenue npu rpannynoii [1K-5, [IK-6. | naGoparophoii 4
CcMa3sKe. paboThl
Pa3nea 4. M3nammsanmne padouymnx moBEpXHOCTEH.
| Tema 4.1. Jexuus Noe 4 Obmue ceenenns | OK-1, OITK-5,
Bunbl 0 BHJIAX U3HALIMBAHUS [IK-5, T1K-6. 2
| M3HALIMBAHNA pabouux NOBEPXHOCTEH,
| pabounx IIpakTHueckoe 3ansTre No2. OK-1, OIIK-5, | |, "
o YerHslit onpoc 2
MOBEPXHOCTEH. | AOpa3MBHOE H3HAIINBAHHE, I1K-5, T1K-6. :
[IpakTuueckoe 3ansTue No3, OK-1, OIlK-5, @, . oy
5 Yeruslit onpoc 2
Mexanuueckie M3HalnBaHue I1K-5, I1K-6. | |
5. | Paznea 5. CmaspiBanue jeraneil MaliuH.
| Tema 5.1. Jlexuus Ne 5 Ousuko- OK-1, OIIK-5, |
OcHOBHBIE XUMHYECKHE XapaKTEPHCTUKH [1K-5, T1K-6. ]
CMasbpIBalOLIME | CMA30YHBIX MAaTEPHAJIOB. ‘
MaTepHaIbl U . OK-1, OI'K-5.
- JlaGoparopuas pabora Ne3. 4 ' Jammra
UX [TK-5. TIK-6. " . ,
| Beibop emazounbix | maboparopHoii 4
XapaKTePUCTHK . -
. MaTepHaIoB. padoThl
Patme.n 6. METO,[II:I [MOBBIILIEHUS U3HOCOCTOMKOCTH. (DpHKL[HOHHb[e U
aHTU(DPUKIIMOHHBIC MAaTEpPUAIbI.
Tema 6.1. Jlexnns Ne 6 3aBUCHMOCTD OK-1, OIIK-5. |
TexHomoruveck | M3HOCOCTOHKOCTH JIeTaAJEN OT [1K-5, T1K-6. 1
He croco0bl KQuecTBa CONpPATraeMbIX
MOBBIIEHUS] [TOBEPXHOCTEI.
H3HOCOCTOMKOC | [IpakTudeckoe 3ausatue Ne 4, OK-1, OITK-5.
TH JICTAICH. Tepmuueckas obpaboTka [TK-3, TTIK-6. : YeTHblit onpoc 2
MOBEPXHOCTEH JieTalei. |

1.4 ﬂepeqeﬂb BOIIPOCOB 1JIfl CAMOCTOMTEJILHOI0O H3YHEeHHs JHCUHIIJIHHBbI

CamocTtosTe/bHasl pa60Ta CTYACHTOB TI0 HM3YYCHHIO OTIACIIbHBIX TEM
JAHCLHHMINIMHBI  BKJ/IHOYHAET I10MCK quGHbIX nocoOui 110 JaHHOMY MarepHaly,
ﬂpOpﬁﬁOTK}' K aHallu3 TEOPETHHYECKOIO MaTepHalia, CaMOKOHTPOIIb 3HAHHUHU 10
1aHHOH TEME C MOMOILLIO IMPHUBCIACHHBIX B tabauie 5 KOHTPO.IbHLIX BOIIPOCOB.
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Tabnuua 5

.~DCHCHB BOIIPOCOB 4718 CAMOCTOATEIIBHOTO H3YHYCHHA JTUCHHUITIWUHBI

Ne

" Ne pazgesa u TeMbl

ITepeuens pacemaTpuBaeMbiX BONpocos
AJISE CAMOCTOSITEILHOT0 H3YeHHA

Pazxea 1. CaoiicTBa MOBepXHOCTH JeTaseii MallyH.

Tema 1.1.
DOu3uKO-MeXaHHYECKHE
CBOWCTBA ITOBEPXHOCTEH.

CymHocTs 1 3a/1auu HayK1 O TPEHHH.
OK-1, OIIK-5, TIK-5, ITK-6.

Pazaen 2 PaGoune MoBepXHOCTH AeTANEH M MX KOHTAKTHPOBAHHE.

Tema 2.1.

- OOmue cBenenus o

~ TIOBEPXHOCTH JIETAIU U ee
reOMETPUH.

Tpenue B NJIOCKMX HANPABISIOUIMX 1151
MOCTYNATE/IbHOTO IBUKEHHS.
OK-1, OIlK-5, TIK-5, TTK-6.

Paszxen 3. Tpenue u n3HammBanue getaneid ¥ paboyux OpraHoB MaLIfH. =

. | Tema3.l.
O6111Me cBeIeHUS O TPEHUH.

Bo30yxienue CUITaMHU TPeHUS |
HOpMalIbHOH BUOpauuu COI‘IpﬂFaE'\ihl\

ﬂETaHEH |
OK-1, OIIK-5, ITK-5, [TK-6. |

KonrtaktHoe  B3ammopeicTBue  1BYyX |
UMIIMHIPOB C NapaienabHbIMK OCSMH,
OK-1, OIIK-5, TIK-5, I1K-6. |

Pa:me.rl 4. VsnamuBanue pabo4ux 1oBepxXHOCTEI.

Tema 4.1.
Buas! usHammBsanus
pabouux NMoBepXHOCTEN.

:J,_-

[loBepxHocTHOE MJIaCTHYECKOE |
nedopMHupoBaHme KaK MeTO1

MOBBIIEHUS TPUOOIOrHUECKUX CBOMHCTB.
OK-1, OIIK-5, ITK-5, ITK-6.

Pame.n 5. CmasbiBaHue aerajieil MamuH.

Tema 5.1.

- OcHoBHbIe cMa3bIBAIOIINE
~ | MaTepHaisl U UX
XapaKTEPUCTUKH.

OOmue TpebOBaHHS K CMAa304HBIM
Marepuasnam. Knaccudurkanms
CMa304HbIX MaTEPHUAJIOB.

OK-1, OIIK-5, T'lK-5, TTK-6.

BeiOop Tuma cMa3zo4HOro marepuasna B
3aBUCUMOCTH OT YCJIOBUH padOThI Y3108 |

TpeHHSI.
OK-1, OIIK-5, ITK-5, ITK-6. |
Crpykrypa HKUJTKUX CMa304HBIX

MarepuaioB (maceil) OCHOBa

(GYHKLHOHAIBHBIE TTPUCA/IKH.
OK-1, OIIK-5, TTK-5, T1K-6.

Mdcell,

Paznen 6. MeToibl MOBBIIEHNST H3HOCOCTOMKOCTH. DPUKIIHOHHBIE U

AHTUQPUKIMOHHBIE MAaTEPHAIBI.

Tema 6.1.
TexHonmoruyeckue crnocodbl
MTOBBITIIEHHUS
U3HOCOCTOMKOCTH JIeTaleH.

XHWMHUKO-TEePMUYECKHE 00paboTka
OBEPXHOCTEH JeTasei |
OK-1, OIlK-5, IK-5, TTK-6.
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Mcnons3yloTest Kak TpaJulMOHHas! (0OBACHUTENBHO-MIITIOCTPATUBHAS ), TaK
1 MHHOBALIMOHHBIE TEXHOJIOrnH 00y4eHHs: NpodIeMHOe; aKTHBHOE, KOHTEKCTHOC,
UH(pOpMaLIMOHHOE

5. OGpazoBaTe/bHbIe TEXHOJIOTHH

o0yueHue

MeIMHHbBIC U T.IL.).

(KOMITBIOTEpHBIE,

HUHTEPAKTUBHBIC,

Tabnuua 6

Ipuvepbl NPUMEHeHHs] AaKTHBHBIX H HHTEPAKTHBHBIX
00pa30BaTEIbHBIX TEXHOJIOTHH MO IHCUHILIHHE

"

Tema u ¢popma 3aHATHS

HaumenoBaHne HCHoJIb3YEMBbIX
AKTHBHBIX H HHTEPAKTHBHbIX

n/n %

0Opa3oBaTeJIbHBLIX TEXHOIOTHI !

|. | Bsejenue B
TPHOOTEXHHKY. ‘
OcnoBHbBIE (hU3UKO- J1 | aktuBHbIe (npoOIEMHBIE) IEKIIH
MEXaHHYeCKHEe CBONCTBA
[IOBEPXHOCTH.

2. | , JlaGopaTopHbi€ OTBITHL, CAMOCTOS TeTbHA
['BepaoCTh M METOJIBI €€ - ,.

JIP | pabota mo 06paboTKe IKCIICPHMEHTATBHBIX
OIpe/IC/ICHNA.
JAHHbBIX.

3. | Onpeaenenue
MEXaHHUYSCKHUX CBOMCTB M3 NpaKTHYecKne 3aHATHs JAeHCTBHA 110 |
KOHCTPYKIIHOHHBIX MHCTPYKIMY (QITOPHTMY )

MATEpHAJIOB.

4. | llokazarenn kadecTsa OO BICHUTEIBHO-HIUTIOCTPATHBHAA ‘
MOBEPXHOCTEH J1 | TexHomorus: AeKIus, AeMOHCTpALHS Crlail
TpubOCONPSKEHHH. npe3eHTalunii, BHACOQHILMOB. ‘

5. | Mexanu3m H3HAIIMBAHUA OO BICHUTETBHO-W/UTIOCTPATHBHASA _
METa/THYECKHUX J1 | TexHonorus: NeKIMs, AEMOHCTPALHA CIIal 1

_ MOBEPXHOCTEH. npe3eHTaluil, BUAeOQHIEMOB.
v K, - JlaGopaTtopHBI€ OIIbIThL, CAMOCTOATE TbHAA
['penne Ge3 cMa304HOTO S ] )
JIP | pabora o 06paboTKe IKCIEPUMEHTATHHBIX
Marepuaiia.
JIAHHBIX.

6. OueHo4YHbIe CPEACTBA /LISl TEKYIIEro KOHTPOJIs yCrneBaeMocTn 1

aTTecTalliM M0 HTOraM OCBOCHHH JUCHHIIJIHHBI.

MYJIbTH-

6.1 THNOBbIE KOHTPOJIbHBIE 32aaHHs HJIH HHbIE MATEPHAIbI, HeoOXoAHMBIE 1151
OlCHKH 3HAHMIT, YMEHHIi H HABBIKOB H (HJIH) ONbITA 1€ TEILHOCTH

Tembi aas pedepaTos:
. AOpa3uBHOE H3HALLIMBAHHE. AJIre3sMoHHOE M3HallMBaHHE.

—_—

2.
3.
4

M3Hoc Kak TepeHoc MaTepuasia U3 30Hbl TPEHUS.
Brusive GPUKIMOHHBIX KoneOaHni Ha MPOYHOCTD peranei.
. TlpuuuHbl PPUKIHOHHBIX aBTOKOJIe0aHUi B UX MPOSIBIIEHUE B TEXHHKE.




5. Bsaskoynpyrue cBoiicTBa 31acToMepoB. Peakcalus HanpskeHui u
JMCCUIIAIIMS SHEPTUU B BSI3KOYIIPYTrOM MaTepuaie.

6. JledeKThl KpHCTAIIMYECKOTO CTPOCHUS U HX 001IHE CBOWCTBA.
MakpocTpyKTypa TBEP/IBIX TeJl (IOIHKPUCTAIIBI). AMOP(QHbIE CTPYKTYPHI
TBEpPABbIX Tell.

7. Jledopmauuu yrnpyroro rnoiynpocTpaHcTBa Mol BIHSAHHEM MOBEPXHOCTHBIX
CHIIL.

8. Teopus koHTakTHOro B3aumoseicTaus ['epua. KoHTakT ynpyrux rei ¢
WCKPUBICHHON OBEPXHOCTLIO.

9. Jledopmanus yrnpyroro mosynpocTpaHcTBa Mojl ACHCTBUEM
COCpe/I0TOUEHHOM U pacrnpe/ieneHHo cuibl. KacarenbHas KOHTAKTHAs
3aj1a4a [TPU OTCYTCTBUHU MPOCKAIb3bIBAHMSI.

10./leopmanust yrnpyroro HoiympocTpaHcTBa Mol ICHCTBUEM
COCPENOTOUEHHON U pacnpe/1eIeHHOH CHIIbI.

11.KacaTenbHasi KOHTAKTHAs 3a/1a4a ¢ y4eTOM MUKPONPOCKa/Ib3bIBaHHUA.

12.3aBHCUMOCTB KOG PULMEHTA TPEHNS OT Pa3IUYHbBIX YCIOBHII!
[POIOKUTENBHOCTH KOHTAKTA, HOPMAIbHOH CHIIBI, LIEPOXOBATOCTH
MOBEPXHOCTH KOHTAKTA, CKOPOCTH CKOJIbAKEHHUS.

13. Teopus boynena u Teiibopa.

14.3aBucumMocTb K0d(Q(HIIMEHTa TPEHHUs OT TeMIepaTypbl. TeMnepaTypHbie
BCTIBILIKY B MEUKPOKOHTaKTe. TepMoMexanuueckas HeyCTOHYHBOCTE.

15.3akon Kynona. TpeHue noKost 1 TPEHHE CKONBbKEHHS. Y TOI TPeHUS.

16.@u3nueckas nNpupojia CUIl TPEHUS: MEXaHUYECKOe COIPOTHBIICHHE,
nedcTBHE INeKTpOMarduTHbIX cril. Koadduument tpenus.

17.KoHTaKT TBEp/0ro Tea ¢ ypyruM nomynpocTpaHcTBoM. Teopus
HOPMAaJILHOIO KOHTAKTHOTO B3aUMOJIeHCTBUS ¢ ajre3neit [iKoHcoHa.

18.KoHTaKTHBIC B3aMMO/ICHCTBUSA YIIPYTHX TeJ [IpU KaueHuu. Pacnipeenenue
HalpsHKEHUI B MECTE KOHTAKTA TeJl IPU KaueHUH.

19.Kpucramuinyeckas CTpyKTypa TBEPAbIX Tejl. Buzibl KpHCTAIOB H HX
mexanuyeckue coiicra. [Tomumopduszm. CBoboaHas MOBEPXHOCTb.

20.KputHdeckoe 3aTyxXaHne ¥ ONTUMAIbHOE MO/IaBJIeHHEe CKPUIA. AKTHBHO®
1o/1aB/jeHne (PPUKLMOHHBIX KonebaHui (CKpUITa).

21.Mogjeib KOHTaKTHOTrO B3auMojeicTus I punByaa u BuiibsiMcoHa.

22 TTnactuveckas aedopmaiius ILepoxXoBaTocTeH. DIeKTPHYECKHE KOHTAKTDI.
TenoBble KOHTAKTHI.

Bonpocsl IS YETHOTO O1IPOca H K 3aIIuTe J1a60paTopHbIX padoT:

Tema 1.1.

- Dranel pa3BUTHs TpuOOTEXHUKH B Poccun.

- [IpaxTHuecKne mpUMepbl peleHns 3a1a4 TPUOOTEXHHKH.

Tema 2.1.

- OcHOBHbIE MOKA3aTe/N KauecTBa MOBEPXHOCTH.

- DU3MKO-MeXaHHUeCcKHe CBOMCTRA jeTalel MallluH U METO/Ibl UX OINpEeAeIIeHH.
Tema 3.1.

- Tpenue xayeHus.




- Buabl TpeHHMs B MPUCYTCTBUHU CMa3KH.

Tema 4.1.

- Knaccudukaims BuoB u3HalIMBaHus pabovynx MoBepxXHOCTEH.

- MonexynspHO-MeXaHM4eCcKOe N3HAIIMBAaHHUE TOBEPXHOCTH.

Tema 5.1.

- Meramionaakupyroime cMa3ouHble MaTepyualbl.

- KoHCcTpyKTHBHBIE OCOOEHHOCTH CMAa304HBIX CHCTEM.

Tema 6.1.

- PazjiesieHne maTepualioB nap TpeHHUS M0 Ha3HAYEHUIO

- UnciieHHble KpUTEPUH PabOTOCITOCOOHOCTH MaTEPHaIIOB B I1apax TPEeHUs

Ilepeuyenns BONPOCOB, BLIHOCHMbIX HA 3€4eT:

1. Kak Ha3pIBaeTcs mapa TPeHUsl, eClIM MOIBHXKHBIH DJIEeMEHT UMeeT OoJlee
BBICOKYIO TBEPJOCTb U OOJIBIIYIO IUI0MAAb, HeM HenoABMKHbIN: Hi>Hhu; Sn>SH?
2. Kakoit BiI M3HAIIMBAHUS XapaKTepeH npu padoTe 1ecTepeHHoro MacjsHoro
HAacoca B rUjpocucTeMax aBromoouseit?

3. Kakoii Bu KOHTaKTHPOBAHUS paccMaTpUBARTCs Kak HEeJI0MyCTUMBIH rpu pabdore
napel TpuOOCONpsHKEHUs

4, Kakoil BUA KOHTAaKTHPOBAHMS MOBEPXHOCTEH BbI3bIBACT MUHUMATLHYIO
BEJIMYUHY UHTEHCUBHOCTH M3HOCA?

5. Cma3ouHble MaTepuasibl KAKOro Buaa Haubonee 3PHeKTUBHO CHHUKAIOT

K03 PHUIMEHT TpeHUA?

6. Kak u3meHsieTcst CKOpOCTh M3HAILIMBAHUS HA CTaUU NPUPadOTKH?

7. B kakoM citydae pa3zBuBaetcs ppeTTHHr-pouecc?

8. Kakoe coderanne CBOMCTB MaTepHasioB HEe PEKOMEHIYETCs MPH BbIOOpE
MaTepHasaoB TPYLUUXCS U3Aenuit?

9. KakuM cBOMCTBOM 00/14/1a10T U3J1e1Usl, U3rOTOBIEHHbIe U3 cTtaau LIIX157

10. Jlist M3roToBIIeHUS KaKUX U3eaui ucnonb3yercs cruias b837

11. YTo MOXKHO OTHECTH K HejocTaTkaM 0abonToB?

12. Kakas cTpyKTypHas COCTaBIISIIONIAs CePBIX UYyI'YHOB o0ecrieyuBaeT uM
Xopotue aHTU(PPUKIIMOHHbIE CBOMicTBA?

13. B pe3ynbrare 4ero nporMCcXo/UT MOBBIILIEHHE TBEPIAOCTH TOBEPXHOCTHBIX
CITOEB M3eHH IPU TTOBEPXHOCTHOM ILTACTHUECKOM J1e(hOpPMUPOBAHUN? P~
14. Kak 3aBucut riyduHa yrpouHeHHOro ciios npu 3akaike TBY oT yacToTsl

IepeMeHHOro Toka?

15. Kakoii Bul XUMUKO-TePMUUECKOM 00pabOTKHU BbI3bIBACT HAPSAY C

MOBbIILIEHUEM U3HOCOCTOMKOCTH MOBBIIIEHUE KOPPO3UOHHOI CTOUKOCTH? |
16. Kak B1usier HaHeceHUe rajlbBaHUYECKUX NOKPBITUM HA YCTAJOCTHYIO t
IPOYHOCTH? |
17. Yem 00ycioBI€HO BOAOPOAHOE H3HAILIMBAHUE?

18. Ykakute cTauy KOHUEHTPALMK BOAOPO/1a B CTAlIbHOM 00paslle.

19. Tennenuuu nanbHe1Iero COBEpUIEHCTBOBAHUS CMa3blBaHUA?

20. CoBpeMeHHbIE HHKEHEPHO-TEXHUUECKHE MPoOaeMbl TPHOOIOr 1K

21. Ilpn Kakux yclIoBHSX IUI0LIa/1b (PAKTUUECKOr0 KOHTAKTa [TOBEPXHOCTEH
BO3pacTaer.
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22. YeM onpezensiercs iomaib (pakTuyeckoro KOHTaKTa Mpy CONPSKEHUU ABYX
pa3jIn4gHbIX MaTepHasIoB?

23. 1o KaKkuM KpUTEPHUSM MTPOBEPSIOT MPABUILHOCTE BEIOOPa MaTepHaoB /s
neTajei y3n0B TpeHus?

24. KakoB MexaHu3M 06pa3oBaHus CEPIIOBUAHON MIEHKHU B ape TpeHus OpoH3a-
CTallb pH M30MpPATENbHOM [1EPEHOCE B CHCTEMaX OXJIaKACH!S MalliH?

6.2 Onucanue NoKa3are/ieil 1 KpUTePHEB KOHTPOJIsI yCIeBaeMOoCTH,

ONnHCcaHHue mKaJg OuecHHBAHHS.

KpuTepuu olleHHBAHHS Pe3yJIbTATOB 00yYeHHs]
Tabnnua 8

Ouenka Kpurepuun onenusanus

BBICTABJIAETCS B TOM Cjlydae, Korjia CTYICHT:
-B CBOEM OTBETE I10JHOCTHIO PACKPBIT CMBICI H COJIEPIKAHNE KAXK/I0I0 U3
BOMPOCOB, HE JONYCTHJ B OTBeTe OMWMOOK M HETOYHOCTEH. caemal
JIOTHYHBIC M ITPABHIIbHBIE BHIBOIBI
3AYTEHO -0BHAPYIKUIT XOpOIIIee 3HAHHE MATePHaIa, a TAKKe 10Ka3al CliocoOHOCTh
OpMEHTHPOBATHCS B yueOHOI W HaYYHOMH TUTEPATYPE MO MPEIMETY.,

BLICTAB/IAETCS HA OCHOBE CJIEAYIONIUX KPUTEPHEB!

-B OTBETE CTYAEHTA CO/lepiKaTcs rpyOble OIHOKH;

-CTYJICHT HE 3HAKOM C MATEPHAIOM JIKIIMH, IPAKTHYECKHUX 3aHATHH, HE
OCYIIECTRIIST CAMOCTOSITEILHOM paboThL, HE 3HAET OCHOBHOH y4eOHOH 1
HE3AYTEHO | sayunoii mutepaTyphl;

- B OTBETE OTCYTCTBYET JIOTMKA M3JIOKEHHA Marepuana. BBIBOJIBI 10
BOIIPOCAM CJIeJIaHbl HEBEPHO UJIM OTCYTCTBYIOT BOBCE!

-CTY/JICHT He OTBEYACT Ha BONPOCHI, 3a/[aBAEMBIE [TPEI0/1aBaATEIeM.

7. VueGHo-mMeToaAn4eckoe 1 HH(popmaunoHnoe obecneveHue
M CUHILINHBI
7.1. OcuoBHas quTEpaTypa:

["apxynos JI.H. TpuGorextuka. M3HOC 1 6€3bI3HOCHOCTD: Y4eOHHK.- 4-€ U3,
rniepepad. u nor.- M.: «M3narenseteo MCXA», 2001.- 616 c.

Iapxynos JI.H Tpuborexnuka. Konctpyuposatne, H3roToBJI€HUE U SKCILTyaTallns

mamms [Teker] / J1. H. TapkyHoB. - 5-¢ 3., nepepad. u gor. - M. : U3x-80 MCXA,
2002.- 632 c..
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7.2. JlonoJHUTEe/IbHAS JIUTEpaTypa:

I. Tpenue, u3Hoc W cmaska (Tpubosiorus M TpubOTEXHHMKA): Y4eOHHK s
TeXHUYECKHX BYy30B. 2-e u3jl. repepad. u jon. / A.B. Ynuunanze, O./0. bpayH,
H.A. Bywe u zp.; [Tox o6ut. pea. A.B. Unuunanse:.- M.: «ManHocTpoeHHEY,
2003.- 576 c.

2. Tapkynos JI.H. Tpuborexnuxa. (ITocobue mns konctpykropa) / /1.

H. I'apkyHOB. - 3-€ u3]1., lepepal. u jorm. - M.: Mammnoctpoetne, 1999. - 336
C:

7.3 HopmaTHBHBIE IIPABOBbIC AKThI

l. FOCT 3.1118-82 Epaunas cucreMa TEXHOJOIMMYECKOM [IOKYMEHTALHH.
dopmsbl U rpaBuIa oOPMIICHNAS MapIIPYTHBIX KapT.

2. I'OCT 2.106-68 Exaunas cucTeMa KOHCTPYKTOPCKOW JIOKYMEHTAllUH.
TexcToBbIE IOKYMEHTHI. :

3. I'OCT 2.105-95. ECK/I. O0mume TpeOoBaHUs K TEKCTOBBIM JI0KYMEHTAM.

4. ['OCT 2.004-88 Exunas cuctema KOHCTPYKTOPCKOit qoKyMeHTauuu. Ooume
TpeGOBaHMUsI K BBITOTHEHHIO KOHCTPYKTOPCKUX M TEXHOIOIHYECKHX 10KYMEHTOB Ha
revatarolMx ¥ rpaduueckux ycrpoiictsax BeiBoga DBM

5. TOCT 2301-68 Exgunas cucTeMa KOHCTPYKTOPCKOH JIOKyMEHTaLMHU.
dopmarsl.

8. Ilepeuenn pecypcoB HHPOPMAUHOHHO-TEJIEKOMMYHUKALHOHHOI CeTH
«AnTepHer», HEOOXOIMMBIX 151 OCBOCHHS AHCUHIIIHHBI.

1. http://www.agroportal.ru arponopras, UH(OPMALIMOHHO-ITOUCKOBAsS CUCTEMA
ATIK (OTKpBITBHIN 10CTYII).

2. http://www.edu.ru Poccuiickoe obpaszoBanne. PenepanbHbli oprai
(OTKPBITBIA 1OCTYII).

3. http://www.cnshb.ru/ IlenTpansHas Hay4qHas CelIbCKOXO3IUCTBEHHAS
oubnuorexa (OTKPbITBIA JOCTYII).

4, http://www.rsl.ru Poccuiickas rocynapctBeHHas Onbauoreka (OTKpbIThIH
JOCTYI). _

5. http://www.youtube.com/ - BU1€0 XOCTUHI (OTKPBITBIH JTOCTYII).

9, Onucanne MaTepHAIbLHO-TEXHNYECKOil 6a3b1, HeOOX0ANMOMH 15
ocyuiecTBIeHHsI 00PA30BATEILHOIO NpoLecca no JAHCUHIIHHE,

Tabmuua 10




Caegenusi 00 06ecmeyeHHOCTH CNEUNaIN3HPOBAHHBIMHU ayIUTOPHAMM,
KabuHeTamu, J1a00paTOPHAMH

DnexTponnblil 610k MTV-
01(410134000001557), KOMIUIEKT
MeTalJIMYeCKUX 00pasiloB 1 MAIIHHBI TPEHUS,
MOTOpHBIE ¥ CHHTETUUECKUE CMa30uHbIe Mac/a.
23 yueOHbIi Koprye, | Komrieke aHaimsa MeTauiorpag nieckux
naboparopun Ne3 _ o6pasios(410124000602921), Teepaomep P
5014-01. TTpoduaomerp MOACIH
130(210134000002486).

HaumenoBaHue creHajbHbIX =
[oMeleHnii H noMemennii aas | OCHANIEHHOCTD CMENHAIBLHBLIX OMeleH i
caMoCTOATeIbHO padoThl (Ne M MoMelleHHii 1JIsi CAMOCTOSTeIbHOM
yuebHOro Kopmyea, No paboTsl
AyJAHTOPHH)
1 2
23 y4eOHbIH kopityc, | ITK ¢ BbIX0/10M B MHTEPHET U I1AKETOM Microsoft
naboparopun Ne28,29 Office (210104000005135), npoekrop Xurauu
(210134000002198), KOJIOHKH, [L/1aKaAThI.

23 yueOHbII kopryc, | Mamuna Tpenns MTY-01 (210134000002457),
naboparopun Nel2 Maraa Tpenns MMS5018(210134000001964).

Jlnst  caMocTosTeNbHOW paboThl CTYAEHTOB HCIIONB3YIOTCS  PECYpChI
[lenTpanbhoii Hay4dHOH OubanoTexn H.M. Yeneznoa, BKIoUaroias 9 unTaabHbIH
347108, OPraHM30BAHHLIX [10 MPHUHLHUITY OTKPBITOrO I0CTYINA U OCHALICHHBIX Wi-Fi,
MHTEpPHET — JI0CTYIIOM, B TOM YHCJIE 5 KOMITBIOTEPHU3HPOBAHHBIX THTAJIPHBIX 37108,
4 TAK)Ke KOMHATbI JI/Is CAMOTOArOTOBKH B obmwexxutuu No 5, No 4.

10. MeToan4yeckHe peKoMeH Al CTyaAeHTaM 1o OCBOEHHIO JHCUHILIHHBI

- CamocTosiTenbHas paGoTa CTY/EHTOB 10 MOArOTOBKE K J1abOpaTOpHbIM
paboTaMm, MPaKTHYECKUM 3aHATHAM U YCTHOMY ONPOCY BKIIHOHACT MpopadoTKy U
AHAIIN3 TEOPEeTHUECKOrO Marepyaja, U CAaMOKOHTPOIIb 3HaHUH MO TEME 3aHSATHS C
[TOMOIIBIO KOHTPOJIBHBIX BOITPOCOB.

B cityyae mpornycka JIeKIHKH He0OX0IMMO 03HAKOMHUTHCS € STHM MaTepHalioM
CAMOCTOSITEILHO M B Cllydae BO3HMKHOBEHHs BONpPOCOB OOpaTHThes K
MpPEro1aBaTellio 38 KOHCYIbTallkeH, COracHO pacrucaHHio ee pOBE/ICHUA.

Jlns oTpalOTKM JIeKUMH CTYJEHT JIOJDKEH CaMOCTOSTE/IBHO COCTABHTE
KOHCIMEKT MPOIYIIEHHOr0 3aHATHs ¥ OTBETUTb HA BOMPOCHI 110 TeME.

OtpaboTKa MPOMyIIEHHbIX Ja0OPATOPHBIX M MPAKTHICCKUX 3aHITHH,
[POBOAMTCS B KOHLIE cemecTpa (3a HeJemo 10 3a4éTHOU HeJle/IM) B 4ackl 1ocle
OKOHYAHHMS 3aHSITHIi, COMJIACHO COCTABIEHHOMY W YTBepXKAEHHOMY KateapoH
pacnuCcaHHIoO.
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11. MeToanueckne peKOMeHa UM NPernoaaBaTe/siM 10 OPraHu3auuu
o0y4eHHd 110 JAHCUMILIIHHE

[Tpu mpernogaBaHuy Kypca HEOOXOAMMO OPUEHTHPOBATBLCS Ha COBPEMEHHBIE
06pa3oBaTeNbHbIE TEXHONOTUH. AYAUTOPHAs H CAMOCTOSITENbHAs PabOThI 10JIKHEI
GbITh HAMpaBIEHbl Ha YrAybleHHe W paclIMpeHHe MOJIyYeHHBIX 3HAHWH, Ha
3aKperyieHre  MPUOOpETEeHHBIX ~HABBIKOB M IpPUMEHEHHe  (OPMUPYEMbIX
KOMITeTEeHLIHH.

[Ipy MOATOTOBKE JIEKIIMM BaKHO BPEMEHHOE TIaHMPOBaHME, ONpeac/ieHHe
YETKO IO BPEMEHHM KaX/10# CTPYKTYpHOH 4YacTh JeKLMH W CTPOTOE BbINOIHEHHE
3TOro BpEMEHH B ayAnTopuH. UT0OkI 3arpyKeHHOCTh MaTepHajoB BONPOCOB T1aHa
feKiMu Oblia Golee-MeHee PaBHOMEPHOMH, HeoOXOAMMO Yike Mpu 3Toi pabore
OTpeIesIsiTh MECTa C OTCHLIKON K CAMOCTOSTE/IbHOMY H3YHEHHUIO CTY/ICHTAMU HaCTH
MaTepHualia uiiy [OBTOPEHNs MpoOIeMbl, BbIHECEHHOU B JICKLHIO.

[lpy MIAHUPOBAHMHM  JIEKLMOHHBIX BOMPOCOB HEOOXOAMMO — XOpOLIO
IpoAyMaTh M 4YeTKO 0003HAa4YWTh CBA3KM MEXKIY pacrnojaracmMbiM B HHX
MaTepHaoM, 4To6bI MeKIUs MOTyYNIach JOTHYECKH BLICTPOSHHO 1 OpraHUyHOM.
YacTh Marepuana palMoOHAIbHO [aBaTh 4Yepe3 CXeMbl, HauyepueHHbie (JIydure
3apaHee) Ha JI0CKe. :

[Ipy 5TOM HYKHO [OMHHTb, YTO CXEMa HeCeT OOJBIIYIO CMBICIOBYIO
Harpy3Ky M BBICTpaHBaTh ee HEOOXOAHMMO NpOJAyMaHHO U ueTko. B unieane,
pasymeercsi, HeOOXOAMMO HCIIO/L30BaTh COBPEMEHHBIE TEXHWYECKHUE CPEACTBA
oOyueHus, TaM, [Jie T03BOJAET O00OpYIOBAaHHAsA — ayJAWTOPHA. Ha pnocky
1es1eco00pa3HO BbIHECTH OCHOBHbIE TEPMHHbBI H NOHATHS TEMBI.

Uyras JeKLHIO, JKeIaTenbHO pa3/lesTh B TEKCTe BOMPOCHI I1aHa, YTodbl y
CTY/IEHTOB B KOHCIIEKTE BBICTPOMIIACH YEeTKask CTPYKTypa MaTepHaia, 4TOOBI Jlerde
OBITIO OPMEHTHPOBATHCS B KOHCHEKTE IIPH MOJArOTOBKE K CeMHMHApY H SK3aMeHy.
ConeprkaHne BBIHECEHHBIX HA JOCKY OCHOBHBIX TEPMHHOB M HOHSATHH 10 XOIy
NeKIUU Heo0X01uM0 00513aTelIbHO PACKPBITh.

OCHOBHBIE TOIOKEHHUS ¥ BBIBOZBI JIEKIIMHA PEKOMEHYeTCs TMOBTOPSTh, KOO
OHM M eCTh KapKac T1000ro KoHcrekTa, MIHTOHAIMM T0o10ca IeKTOpa JI0JKHB! OBITh
pacCUMTaHbl Ha [OMellleHHEe U aKyCTUKY JIEKIHOHHOU ayJAMTOPUH, ANKLHS HeTKas,
pa3mepeHHasi.

B NeKIMOHHOM MaTepuane JOJKHA ObITh CBSI3b C JKU3HBIO, OCOOGHHO C
COBPEMEHHOCTBIO.

3aKOHUYUTH JIEKIIHMIO HEOOXOIUMO XOPOLLO MPOAYMaHHBIM YeTKUM BBIBOIOM.

Meroaudeckne peKoMeHIaluy MPernoiaBaTelito rno npoBeIeHHIO 3a4€Ta Kak
(OpPMBI HTOTOBOIO KOHTPOJIS

[IpenofaBatenio CleayeT 4YeTKO MpOAyMaTb OpPraHW3alMOHHOE HAYalIo
3ayeTa, a TAK)Ke 00ECIEeuUTh HAJIMYKME W 3arOJHEeHHE OTYETHOH JOKYMEHTAaLMH
(BeJIOMOCTH, 3a4ETHBIX KHHIKEK CTYJIEHTOB).

CryneHTOB  00s3aTelbHO  ClEAyeT  O3HAKOMMTL  C TpeOOBaAHUAMH,
MPeAbSBISEMBIMU K EPUOJLY TTOATOTOBKA OTBETA, @ TAKIKE C KPHUTCPHAMU OLCHKH
OTBeTa.
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BaxHo, uTo6s! nmpenosaBarens Mor co3narts Ha 3auere arMoc(epy BbICOKOI
TPEOOBATENLHOCTH M OJHOBPEMEHHO AodpoxenaresnbHocTH.  [locTaBieHHble
OLICHKH HEOOXOIMMO KOMMEHTHPOBATh, YTOOI CTYJIEHT 3Hajl MPOCYETHl CBOEro
OTBETa M MOT" y4eCTh OLINOKH B alibHelIeiH paboTe.

OcHOBHBIE METO/IMYECKHE PEKOMEHIAITMH MOKHO chopmyIHpoBaTh Tak:

1. Ot6op yueGHoro matepuana B cCOOTBETCTBHH ¢ MPOrpaMMOH.

2. ObecrieyeHne ycBOCHHS Martepuasa Ha BCex IJTanax Ha OCHOBE
TBOPHECKOrO NPpUMEHEHHS IMIAKTHYECKHX PUHLIMIOB 00yYeHMs.

3. Or6op Hamubonee LenecooGpasHBIX METOLOB 1 METOJMYECKHUX MPHUEMOB, a
TaKKe OpraHu3aLHOHHBIX GopM 06yyeHus.

4. Onpenenenne HauGomnee LesnecoobpasHoit cucteMbl 0OpaTHOM CBS3M, B
YaCTHOCTH OIPOCa.

.

[Tporpanmwmy paspaGoran: -

[Teinpun A.B., K.T.H., JIOLIEHT 7/
p a Qé/
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