dbenepanbHOE TOCYAAPCTBEHHOE OI0JPKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICILIETO 00pa30BaHUs
«TONBATTUHCKUI TOCYIAPCTBEHHBIN YHUBEPCUTET»

YTBEPX/IAIO 3aBenytomuid kadenpoit
3amectuTenb pekTopa no pa3putuio YII  «HanoTtexHonorum, MmarepruaioBeieHUE U
(ITpopexTop no yuebHol padoTe) MEXaHUKa»
A.H. Apeirun C.I'. IIpaconos
(moamnuce) (M.0. ®amunus) (noamnuce) (M1.0. amuius)
« » 20 T « » 20 T.
b1.5.08.02

(uHOeKC OUCYUnIUHbL)

PABOYASA TIPOT'PAMMA JUCHUIT/IMHBI

MEXAHUKA 2

(Hazeanue OUCYUNIUHbL)

10 HaITPaBJIEHUIO TIOATOTOBKH (CIIEINATHHOCTH)

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOI'MYECKOE OBECIIEHEHUE
MAIIMHOCTPOUTEJIBHBIX ITPOM3BOJACTB

(KOO u HaumeHoBanue HanpasieHus N0020MmoeKu, cneyuanviocmu 6 coomgeememeuu ¢ @I'OC BI10/ @I'OC BO)

TEXHOJIOI'S MAINIMHOCTPOEHUSA

(nanpaeaennocms (npoguiv))

dopma o0ydeHHUs: 3a09Has

Pacnpez[e.ﬂeﬂne YacoB JUCHMIVIMHBI IO cEMECTPaM M BUAAM 3aHSATHI (l'lO y'—[eﬁHOMy nnaﬂy)

Konun4yectBo 6
3ET
Yacos no PYII 216
Buab1l KOHTpOJIs Sxczamenst | 3auers Kypcossie Kypcossie KonTtpoabHble
B ceMecTpax NPOEKThI padoThI padotsl (st 3P0)
(Ha Kypcax) 2
Kypchbi
1 2 3 1 > Hroro
BET no cemecTpam 6 6
Ulekuu 8 8
UlaGopaTopHble 8 8
[IpakTHYecKue 12 12
KonTakTHasi paboTa 28 28
Cam. paGora 184 184
KonTpoab 9 9
HToro 216 216

ToabsiTTH, 2016
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PaGouas nporpamma coctasiena Ha ocHoBaHuu @I'OC BO u yue6GHoro miana
Harnpasyienust ToarotoBku 15.03.05 KoHCTpyKTOPCKO-TEXHOTOTHUECKOE 00eCTICUeHHE
MAaIIHHOCTPOUTEIBHBIX IPONU3BOCTB.

PenenzupoBanue padoyeii mporpaMMbl TUCHUTINHBI:

OtcyTcTBYET
VYuyeOHas (pabouast) mporpamMma oo0peHa Ha 3aceqanuu kadenpsbl "HanorexHomoruu,
MaTepuanoBeieHne U Mmexanuka" (mporokon 3aceqanust Ne 1 or" 30 " _asrycra 2016r.)

Penienzent
(OonacHocms, yuenoe 38anue, cnenets) (noonucw) (U.0. Pamunus)
« » 20 T.
Cpok aeiicTBUsI IPOrPaMMBI: 10 « » 20 I.

Nudopmanus 00 akryaan3anuu padodeil mporpaMMbl IUCUHUILIHHBI:

[TpoToxoi 3acenanus kadeapor Ne OT « » 20 T.

[TpoToxoi 3acenanus kadeapor Ne OT « » 20 T.

[TpoToxkoi 3acenanus kadeaps No OT « » 20 T.

[TpoToxkoi 3acenanus kadeapsr Ne OT « » 20 T.
COI'JTACOBAHO

HavanpHuk yueOHO-METOUYECKOTO yIPABICHUS

« _» 20 T JI.LP. XamunysnoBa
(noonucw) (U.0. Pamunus)

N.o. 3aBenyromiero kadeapoit «O00pyioBaHNE U TEXHOJIOTHU MAITHHOCTPOUTEIIHLHOTO
IIPOU3BOACTBAY

(8vinyckaiowell HanpagieHue (CneyualbHoCcmsy))

« » 20 T H.IO. Jlorunos
(noonucs) (U.0. amunus)

AHHOTALOUSA
AUCHUIUINHBI (Y4e0HOIr0 Kypca)
b1. 5.08.02 Mexanuka 2

(MHIEKC W HAMMEHOBaHUE MUCHUIUIAHEI (Y1eOHOTrO Kypca))



1. Heap 1 321244 M3y4eHHsI AUCHMILVIMHBI (Y4e0HOI0 Kypca)

Lenp — HayuuTh Oynymmx OakallaBpOB NMPAaBUIBLHO BbIOMpPATh KOHCTPYKLUMOHHBIE
MaTepHuaibl 1 KOHCTPYKTUBHBIE (POPMBI, 00ECrIeYrBaTh BHICOKUE TTOKA3ATENN HAJIEKHOCTH,
JOJITOBEYHOCTH M 0€30MaCHOCTH HAIpPSHKEHHBIX KOHCTPYKLUMM W Y3JI0B 000pYyJOBaHUA,
co3aaBaTh 3P(HEKTUBHBIE U SKOHOMUYHBIE KOHCTPYKLHUU.

3ajaum:

1. HayuuTb COCTaBISTh PACYETHBIE CXEMBbI PEAJIbHBIX OOBEKTOB,;

2. IlpoBOAUTH pacdeThl TUIIOBBIX AIEMEHTOB KOHCTPYKIIUI;

3. OrtpIcKHUBaTH OITUMAJILHEIE penieHus, YUUTHIBAS HKOHOMUYECKYIO
11e7€CO00Pa3HOCTh;

4, Cps3blBaTh BOCIMHO HWHXXCHEPHYIO TIOCTAaHOBKY  3aJlaud, pacyeT H
IPOCKTUPOBAHUE, YUUTHIBAS MPO(UIIb HAIPABICHUSI.

2. MecTo nucuuiinibl (yueOHOro kypca) B crpykrype OIIOII BO

Hannas mucuuruinHa (y4eOHbIM Kypc) oTHocuTcs K broky 1 "JucuumiuHel
(Monmynm)" (6a3oBasi 4acTh).

Juciuruinebl, ydeOHbIE KypChbl, Ha OCBOEHHMU KOTOPBIX Oasupyercs JaHHas
muciuiuinHa (yueOHbl Kypc) — «Boicmas maremartukay, «®usuka», «Teoperuueckas
MEXAHHUKAY.

JMCUMIIINHBI, y4eOHbIe KypChl, AJIi KOTOPbIX HEOOXOAUMBI 3HAHUS, YMEHMS,
HaBBIKH, IPHOOpETaEMbIE€ B pe3yJIbTaTe U3yUeHUs JAHHON AUCUUIUIMHBI (Y4eOHOTO Kypca)
— «Mexanuka 3», «Mexanuka 4»

3. Ilnanupyemblie pe3yabTaTbl 00Yy4YeHHUS MO AUCHUILUIMHE (Y4eOHOMY KYpCY),
COOTHECEHHbIe ¢ IJIAHMPYEeMBIMU pe3yJbTATAMH OCBOEHHUSI 00pa3oBaTeIbHOM
NporpaMmbl

®opmupyembie 1 [lnanupyembie pe3yabTaThl 00yUYeHUsI
KOHTPOJIMpPYyeMble
KOMIIEeTEHIINH
- CIIOCOOHOCTP | 3HATh: OCHOBHBIE METOJIBI pacueTa Ha MPOYHOCTH,
y4acTBOBATh B | )KECTKOCTh M YCTONYHBOCTH
pa3paboTke YMeTh: NOpPOM3BOAUTH  aHAIM3  PACUYETHBIX  CXEM,
00001IIeHHBIX UACHTH(PUIIUPOBATh BUABI  AehopMalii, TMPUMEHSThH
BapHaHTOB pELICHMs | METOJIBI pacueTa B COOTBETCTBHE C IOCTaBICHHOM

npobsieM, CBA3aHHBIX C | 3aJa4ei, aHATU3UPOBATH MOJIYUCHHBIA PE3yabTaT U JeIaTh
MAaIIHHOCTPOUTENBHBIMU | BBIBOJIBI O pa00OTOCTIOCOOHOCTH KOHCTPYKITUN
IIPONU3BOACTBAMMU, Bnaners: meromamu pacuera Ha MPOYHOCTH, KECTKOCTh U
BBIOOpE  ONTHMAJIBHBIX YCTOMYMBOCTBH THUITOBBIX PACUETHBIX CXEM

BapuaHTOB
MIPOTHO3UPYEMBIX
MOCIEICTBUN  PELICHUS
Ha OCHOBE HX aHajIu3a




(OTIK-4)

CIIOCOOHOCTB
y4acTBOBaTh B
pa3zpaboTke
TEXHHUUYECKOM
JTOKYMEHTAIIHH,
CBSI3aHHOM C
npodeccuoHabHON

nestenbHocThiO  (OTIK-
5)

3HaTh: OCHOBHBIE METOEI
HKECTKOCTh U YCTOMUYUBOCTD
— CHocoOBbl HAaXOXJAEHUS HWHPOpMAIMM B HMHTEPHET
IPOCTPAHCTRBE;

pacu€ta Ha MPOYHOCTD,

YMmerts: 1IpuMeHsaTh METOABI MaTEMAaTUYECKOI0 aHAIN3a U
MaTEMaTUYECKOro (KOMIBIOTEPHOTO) MOJIETUPOBAHUS B
pacuerax MEXaHU3MOB

— IIOJB30BaThC TEXHUYECKOW, CIPABOYHOW U HAy4YHOU
JIUTEPaTypou;

BnageTs: CcOOTBETCTBYIOIIUM (PU3UKO-MATEMaTHUYECKUM
arrapaToM, METOJAaMH KOMIIBIOTEPHOIO MOJEIUPOBAHUS
IIPU PELICHUH TTOCTABJIEHHOM 3a/1a4u.

— METOJIaMU pabOThl C Pa3HOIJIAHOBBIMU UCTOYHHKAMU;

TemaTnueckoe cogepkaHue TUCHUILIMHBI (Y4e0HOT0 Kypca)

Pa3nes, MmoayJsb

IHoapasaeu, rema

Beenenune. Iloctpoenue
smop BCO

Henun u 3amaunm nucuuiuinHbl. OCHOBHBIE NPUHUMIIBI U
runore3sl. Buyrpennue cunossie ¢paktopsl (BCD). Meton
CECYCHUI. Kinaccudukanmst MPOCTENIINX BHUJIOB
HarpyxeHus1. [IoHATHE O HANpSIKEHUH, MEPEMEIIECHUN U

nedopmanuu

IToctpoenne »smop BC® npu  pacTSKEHUU-CKATHH,
KPYYEHUHU U U3rude

Mexaanueckue
XapaKTEePUCTUKHU
MaTepuayioB

[lonsiTue o HampsOKEHUU, TIEpEeMeIlleHuu U aedopmaiuu
IIPU PACTSHKEHUU-CHKATUH

MexaHnyecKue UCIBbITaHUS MaTCpHUaJIOB Ha PACTAKCHUC U
CXKaTHue

Pacuer Ha mpoyHOCTH U
AKECTKOCTh npu
PaCTSIKEHUH-CKATUU

PacueTr Ha TPOYHOCTP M KECTKOCTh NPH PACTIKEHUU-
CKaTHH

I'eomeTpuueckue
XapaKTEPUCTUKH
IUIOCKUX CEYECHUH

[ToHATHE O CTaTMYECKUX MOMEHTAaX IUIOLIAAM, MOMEHTAaxX
WHEpIHH, paauyce uHepiuu. [Ipeobpa3oBaHre MOMEHTOB
VHEPLNU

OnpezleneHI/Ie IMOJOKCHHA HOCHTPA TAXKCCTHU M TIJIABHBIX
OCHTPAJIbHBIX MOMCHTOB MHCPIHUH CIIOKHOI'O CCUCHUA

N3rud

[Ipsimoii monepeunslii n3rud. HopmanbHble HanpsKeHUs
npu 4ucToM wu3rnOe. KacaTenbHble HANpPSOKCHUS TPU

nonepedyHoM  u3rube.  OcoOeHHOCTH  pacuera  Ha
OPOYHOCTh OalOK W3 TIUIACTUYHOTO W XPYIKOTO
MaTepuagoB

Pacuer Ha XKeCTKOCTh MpU MPSMOM IONEPEUYHOM HU3TUOE.
HNuddepenumanbioe ypaBHEHHUE YNPYrod JUHUU OajKH.
Meton Mopa u ero 4ncCieHHbIE PUITOKEHHUS
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Kocoit n3ru6. Pacuer Ha mpoYHOCTH M JKECTKOCTh

Coueranue Kkocoro wus3ruba ¢ paCTKECHUEM-CIKATHEM.
SAnpo ceyenus

CnBur u KpydeHue

YUCTHIA CABUT U €T0 0COOEHHOCTH

Kpyuenue crepxHE Kpyrioro MONEpeyHOro CEeYEHUs.
PacueT Ha NPOYHOCTh U KECTKOCTh

OcobeHHoctu pacuera CTepKHEN
MOTIEPEYHOTO CEYCHHSI

HEKPYIJIOro

Meron cui. BrausHue TeMmmepatypel M HETOYHOCTHU

U3TOTOBJICHUSA. Y4YeT CUMMETPHH TIPH  PACKPBITHH
Cratuyecku CTaTHYECKOW HEONPEICITUMOCTH
HEOTPEICTNMbIC Pacuer Ha MNPOYHOCTP H JKECTKOCTh CTaTHYECKHU
CUCTEMBI HEOMPEETMMBIX CUCTEM IPH PACTSKECHUU -CKATHH
Pacuer Ha MNPOYHOCTP H IKECTKOCTh CTaTHYECKHU
HEONPEETMMBIX CUCTEM NIPH U3THOE
OcHoOBBI  HanpsikeHHO- | OCHOBBI HaIPSKEHHO-1e(OPMUPOBAHHOTO COCTOSTHUS B
nehOpMHPOBAHHOTO TOYKE TBEPJIOTO TEJIA.
COCTOSIHUSI B TOYKE | ['UIOTE3BI IPOYHOCTH
TBEPAOTO Tena. | O0mui ciydail HarpyKeHus
['mmoTe3pl  MPOYHOCTH.
OO0mit ciIyJai
HarpyKEHHsI

Y CTOMYUBOCTE CHKaThIX
CTEpKHEN

ITonsiTue kputnueckout cuiibl. opmyna Diiepa, Tpeaebl
e€ npuMeHUMOCTU. [ MIOKOCTh CTEPIKHS

[loTeps ycTOWYMBOCTH 3a TPEAEIaMH  YIPYTOCTH.
Ommupuyeckas (opmyna ScuHckoro, mpenensl e
IPUMEHUMOCTH. [[narpaMMa 3aBUCUMOCTH KPUTHYECKOTO
HANPSDKEHHS] OT THOKOCTH CTEPIKHS

[IpakTrdeckuii pacyeT Ha yCTOMYHMBOCTH. Koadduiment
POJI0IBLHOTO M3rHba. Bujel pacuera Ha yCTONYMBOCTD

BriHociauBoCTh

YceTanocTs U BBIHOCIMBOCTh MaTepUasa. XapakKTepUCTUKH
LMKJIOB HANPSDKEHU. BUIbI IUKIIOB HANIPSKEHUN

Kpusas ycranoctu. llpenen BeiHOCIMBOCTH. Jlmarpamma
IIPEJEIBbHBIX AMIUIUTY]L

BrnusiHre KOHCTPYKTHBHO-TEXHOJOTUYECKUX (DAaKTOPOB Ha
npenen  BeiIHOCHHMBOCTH. Koaddumment 3amaca 1m0
BBIHOCITUBOCTH

Konebanus. Y nap

Konebanus ynpyrux cucTem ¢ OQHOU CTETIEHBIO CBOOOIBI.
PacueT Ha MPOYHOCTH M KECTKOCTh

OcoOEHHOCTH ymapHOTO JACHCTBUS HArpy3Ku. Bumisl
ynapa. Kosddumuent nunamudHocTH B 00IIeM ciydae
yIApHOTO BO3JCUCTBUS U JIJIsl YACTHBIX CIy4aeB yaapa.

Pacuer Ha MPOYHOCTH U )KECTKOCTH MPH yaape

OO0masi Tpy10eMKOCTh JUCHUIIHHBI (YueOHoro kypca) — 6 3ET.
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Pa3paGorunku nporpamMmmsi:

JloueHT, J1o1L., K.T.H. . T.®. I"'aBpunosa
(OondicHOCMb, YueHoe 36anue, CMeneHb) (noonucs) (U.0.Pamunus)
Hor1ieHrt, so1t., K.(.-M.H. . E.I1. 'opauenko
(OonacHocms, yuenoe 36anue, cnmenenb) (noonucs) (U.0.Pamunus)



4. CTpyKTYypa M cofepKaHue IUCHUILIMHBbI MexaHuka 2

Kypc nzyuenns 2
Paznea, Moapa3nen, Tema Buasbl yueoHoii padoTsl Heo0xonumbie Dopmbl Pexomen
MOAYJIb KontakTHas padora CamocTosiTesibHAsE padoTa MaTepPHAJIbHO- TeKyLIero ayeMasi
(B yacax) TeXHUYeCKHe KOHTPOJSI | JUTEpaT
BCEro ®DopMbl NPOBEIEHUS ¢opmbl pecypcsl ypa (N\e)
= » ’E JIEKIU i, 1a00paTOPHBIX, OpraHu3anuu
= g |a 2 | MPAKTHYeCKHX 3aHATHIA, v CAMOCTOSATEIbHOM
= S 2 |= g MeTo/Ibl 00y4eHHUs, § padoThI
2| £ E|= s peasusyiommue =
= & g |° 2 NPHUMEHSIEMY IO @
E §- = 00pa30BaTEILHYIO
TEXHOJIOTHIO
Beenenune OCHOBHEIE 0,5 Jlexuus-6ecena 18 | Uzyuenue MenoBas ngocka 1,3
TIOHSATHS, TEOPETUUECKOTO 8
JOMYIICHUA U Marcpualia u
TMPUHIMAIIBL. MPaKTUYCCKUX
Buewnue u IIPWIOKEHUHI
BHYTPCHHUE
CHJIOBBIE (DAKTOPBI.
Merop ceuenui.
ITonsiTe o
HalpsDKeHUH U
nedopmanum.
OnmHOOCHOE Hampspkenus u 0,5 2 Jlexus 15 | Usyuenue MenoBas 1ocka 1,3
pacTsKeHue- nedopmanuu npu IIpaktuyeckoe 3ansTue TEOPETUUECKOT O Pa3natounsrit
cKaTHe pacTsHKeHHUu- MaTepuana u MaTepual
cxaruu. Pacuér Ha MIPAKTUYECKUX 8
MIPOYHOCTh U MIPWIOKEHUN
JKECTKOCTb.
Mexananueckne 0,5 2 Jlexmus 15 | Usyuenue MenoBast mocka Ortuer 1o 2,7
WCTIBITAHUS JlabopatopHas paboTa TEOPETUIECKOT O Pa3naTounsrii JIP Nel
MaTepHaloB Ha MaTepuana MaTepuan
pacTsbKeHne u IloaroroBka k oT4eTy
cKatue 10 J1abopaToOpHOH
pabote




U3rud I'eomerprueckue 0,5 Jlexums 12 | UsyucHue MenoBas nocka 1,3
XapaKTEePUCTUKH [IpakTiueckoe 3ansTHe TEOPETHIECKOT0 Paznatounsrii
TIOTIEPEYHBIX MaTepuana u MaTepuan
CEUCHUH CTEPIKHSL. MPaKTHYECKUX 8
MPUIOKEHUI
HopmaibHsie 1 Jlexuust 12 U3zydenue MernoBast focka 1,3
HaINpsDKEHUS TIPH JlabopaTopHas pabota TEOPETHIECKOTO
YHCTOM H3THOE. [IpakTiueckoe 3ansTHe MaTepuana JIa6. ycraHOBKH
Pacuér na [TonroroBka k otuery | CM-7b, CM-4A, Ortuer o
MPOYHOCTh U 10 J1abopaTopHOM pa3aaTouHbII JIP Ne2
WECTKOCTH NPH pabore MaTepua
IpsSIMOM H3THOE. 4,8
Kacarennurie 0,5 6 Nzydenue 1,3
HaIpsHKEHUs PU TEOPETHYECKOTr0
HOMEPEYHOM MaTepuana
u3ruoe.
Casur u YucThli CIBUT. 0,5 Jlexuus 12 | Uzyuenue MenoBas nocka 1,3
KpyueHHe Kpyuenue npsiMmoro [MpakTryeckoe 3aHsTHE TEOPETHYECKOTr0 PaznaTounsrii
CTEpIKHS KPYTJIOro MartepHania u Matepua
HONIEPEYHOro HPaKTUYECKUX
CEUYECHHS. MPUIIOKCHUM 4,8
CraTtnuecku Meron cun. Pacuer | 1 Jlexmus 20 N3yuenne MenoBas mocka Ortuer 1o 1,3,7
HEONpeaeUMbIe | Ha MPOYHOCTH U TEOPETUYECKOr0 HUcnbiTarenpHas JIP Ne3 2,9,12
CHUCTEMBI JKECTKOCTb JlabopatopHast pabora Ne3 ¢ MaTepuaia ycranoBka CM-11A,
CTaTUYECKU JIEMOHCTpaLuei pa3naTOYHbIN
HEOIpeIeTMMBIX 9KCIIEPHMEHTA Marepua
CHCTEM
CroxHoe Hampspokenno- 0,5 Jlexus 4 N3yuenne MenoBas mocka 1,37
CONPOTHBIICHHE | Ieh)OPMUPOBAHHOE TEOPETHYECKOT O
COCTOSIHHE B TOUKE MarepHraia
Kocoii uzruo. 0,5 Jlexmus 7 Nsyuyenue MenoBas nocka 1,3,7
BHenenTpeHHOE TEOPETHYECKOT O
pacTspKeHHe- MarepHaia
CKaTue
I'mmoTe3nl 0,5 Jlexmusa 18 Nzyuyenue MenoBas nocka Ortuer o 1,3,7
MPOYHOCTH. IIpakTuyeckoe 3aHsTHE TEOPETUUECKOTO UcneiTatenbHast JIP Ne4 2,4,9
OOmwmii cirygait JlabopatopHas pabora Ned ¢ MaTepuaa ycraHnoBka CM-24b,
Harpy>XeHus. JIEMOHCTpanuei pa3naTOYHbIN
9KCIIEPHMEHTA MaTtepHal




YcToitunBocTh Onpenenenue 0,5 2 2 Jlexuus 16 | U3sydenue Mernosas n1ocka 1,37
TIPSIMOJIMHEWHBIX | KPUTHUECKOH CHIIBI [IpakTuueckoe 3ansATHE C TEOPETHIECKOT0 Paznatounsrii 2,4,9
CTepKHEH 1 KPUTHIECKOTO JIEMOHCTpanuen MaTepuana u MaTepuan

HaTpsDKEHHSI. JKCIIEpUMEHTA MPaKTHYECKUX

Pacuer Ha MPUIOKEHUI

YCTOWYHUBOCTH IO

K03 puImeHTy

MIPOJOIEHOTO

u3ruba
JluHaMugeckoe BBIHOCTHBOCTS. 0,5 1 Jleknust 14 | Usyuenue MernoBas 10cka 1,37
HarpyxeHue Pacuer Ha IIpaxkTryeckoe 3aHATHE TEOPETHYECKOr 0 PaznaTounsrii 4,9

BBIHOCJTUBOCTD MaTepuana u MaTepua

MPaKTHYECKUX
MPUIOKEHUI

Konebanus. 12 | Uzyuenue 1,3

Pacuer Ha TEOPETUUECKOTI O

NPOYHOCTh U MaTepuana

KECTKOCTh

NMOAMOTOPHBIX

Oasok

VYnapuoe neiicteue | 0,5 1 Jlexmus 16 N3yuenne MenoBas mocka 1.3,7

Harpysok. Pacuer IIpakTudeckoe 3anarue TEOPETUYECKOI O Pa3patounslit 27

Ha MIPOYHOCTh U MaTepuana u MaTepua '

HKECTKOCTb MPU MPaKTHYECKUX

yzaape. IPWIOKEHUHI
Hroro: 8 12 |10 188

28




5. Kpurepuu 1 HOPMBI TEKYIIET0 KOHTPOJISI M POMEKYTOYHOM aTTeCTAlMU

®opma nposBeaeHUs
NPOMEKYTOYHOM aTTecTAlNU

YcaoBus nomycka

KpuTtepuu u HOpMbI OLEHKH

3auer

BeinonHenue He MeHee IByX
1a00paTOPHBIX pabOT

«3a4YTCHO»

OTBET Ha 2 TEOPETUYECCKHUX BOIMPOCA M PEIICHUE
OJIHOM 3a/1a4H 10 TeMaM, U3JI0KEHHBIM B CITHCKE
BOIIPOCOB K 3a4eTy, BepHHI B rpeaenax 50-100%

«HEC 3a4TCHO»

OTBET HA 2 TEOPETUYECKHX BOIPOCA U PEIICHUE
OJTHOM 3aJ1auM 10 TeMaM, U3JI0KEHHBIM B CITHCKE
BOIIPOCOB K 3a4eTy, BepHHI B npejaenax 0-50%
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6. Kpurepuu 1 HOpMBI OLICHKH KYPCOBBIX padoT (IIPOECKTOB)

VY4eOHbBIM MJIaHOM HE MPEAYCMOTPEHbI

7. llpuMepHasi TeMaTHKA NMMCbMEHHBIX pPadoT (KypcoBbIX, pedeparTos,

KOHTPOJIbHBIX, PACYETHO-TPAPUIECKUX U AP.)

VY4eOHbBIM MJIaHOM HE MPEAYCMOTPEHbI

8. Bonpocel k 3a4eTy

Ne n/m Bonpocs!

1 Llenu u 3agaun Kypca "ConporusiieHHe MaTepuaioB”, 00bEKThI UCCIICA0BaHUA. Mojenu
[IPOYHOCTHOM HaJI&KHOCTH, MPUHSTHIE B ""CONPOTUBICHUN MaTepHaioB"

2  |BHemnue W BHYTpEHHHE CUIIOBBIE (hakTopbl. MeTos cuil.

3 |Hoctpoenue smtop BCD npu pacTsikeHUN-CKATHH, KPYUEHHH, H3THOE.

4  [[Tonsarue o HanpsbkeHun. VHTErpasibHbIE YpaBHEHUS] PABHOBECHS.

5 [[lousTue o nepemeniennu u aedopmanuu. OOIHME TEOPEMbI 00 YIPYTHX CHCTEMAX.

6 |[lorennmanbHas sHeprus aehopmanuu. Meron Mopa ornpesiesieHus: epeMeieHui.

7 [ToHsTHE O HANPSDKEHHUH, TIEpEMEIICHUH 1 e OopMaIiuy MIPH PacTsDKEHUN-CKATHH. 3aKoH ['yKa.
Ynpyrue nocrosiHable - Monynb FOnra u koaddunment [lyaccona.

8  |Bumpl MaTepuanoB. MexaHHUYEeCKHE MCIIBITAHUS] MATEPUAJIOB.

9  |Pacder Ha MPOYHOCTH M JKECTKOCTH NPH PACTHKEHUN -CXKATHH

10 |Onpenenenue reHTpa TSHKECTH Y TIIABHBIX IIEHTPAIBHBIX MOMEHTOB HHEPIIMU CIOKHOTO CEUCHUS

11  |Pacuer Ha MPOYHOCTH M JKECTKOCTH OAJIOK TIPH M3THOe

12 |Pacuer Ha NPOYHOCTH U JKECTKOCTH BAJIOB IPH KPYUCHUHU

13 CraTU4ecKy onpeaeIrMble U CTaATUUECKU HEOIpeAeIuMble CUCTeMbl. MeTon cuil.
JleopManmonHas mpoBepKa.

14  |Pacuer Ha IPOYHOCTH U KECTKOCTh CTATUYECKH HEONPEAEINMBIX CHCTEM.

15 [loHsTHE HAPSHKEHHOTO COCTOSIHUS B TOUKE U €ro BUpI. [ TaBHbIC IUIOMAAKU U TTIaBHbIE
HaIPSKEHUSL.

16 [1nockoe HampskeHHOe cocTosiHue. [Ipsimast n oOpaTHas 3a1a4y IIOCKOT0 HaIPsKEHHOTO
cocrosiHus. Kpyr Mopa.

17 |O6pemHoe HampspkenHoe cocTossHue. O000mIeHHbI 3akoH ['yka. OO0sEMHAs nedopmanmst.

18 Teopuu npeneabHOro COCTOSHUS: Ha3BaHUS, KPUTEPUN PAaBHOIPOYHOCTH, PEKOMEHIAINH K
[IPUMEHEHHIO.

19 |OOmmii cnydaii HarpyxeHus. Pacder Ha MPOYHOCTH MPH 0OIIEM CIydyae Harpy>KeHHsI.

20 Y cTOMYMBOCTD CKAThIX cTepakHEH. 3amaua Ditnepa. @opmyna Ditnepa onpenenecHuss KpUTUYECKOM
CHJIBL.

21 Bnusiaue crioco0a 3aKkperieHust CTEPKHS Ha BEIMYMHY KpuTH4eckor cuiibl. Ko duuument
[IPUBEACHUS JTMHBL.

22 |llpenensl npumMeHUMOCTH (opMyiibl Diepa. 'HOKOCTh CTEpKHSL.

23 Omnupuyieckas Gpopmyna SIcuHCKOro onpenesneHust KpuTuieckoro HanpsbxeHus. [Ipenensr eé
[IPUMEHUMOCTH.

24 |[narpamMma 3aBUCHMOCTH KPUTHUYECKOr0 HANPSHKEHHUS OT THOKOCTH CTEPIKHSI.

o5 [IpakTH4ecKnil pacuer CkaThIX CTEP)KHEH Ha ycTonunBoCcTh. KoaddumeHT npoaoasHoro u3ruba.
Bu el pacuera Ha yCTOWYHBOCTB.

2 Y cranoctb U BLIHOCIHBOCT MaTepuana. XapaKkTepUCTUKU LHUKIIOB HANPsDKeHUH. Buipl ukiios
HAPSHKEHHUH.

27 |Kpusble ycranoctu. IIpenen BBIHOCIMBOCTH MaTepHaa.

28 |duarpamma npenenbHbIX aMIumTyA. CXxeMaTHU3HpOBaHHbIE AUarpaMMbl IPEeIbHbBIX alIMIIUTY/I.
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Ne /i Bomnpoce!

29 KoHCTpYKTHBHO-TEXHOJOrHYECKHE (PaKTOPhI, BAUAIOLUINE Ha YCTAIOCTHYIO IPOYHOCTh MaTepuaa.
KoaduimenT 3amnaca npu MUKIMYECKOM HarpyKCHUU.

30 CB0OOIHBIC U BBIHYKACHHBIE KOJIEOAHUS CUCTEM C OHOW CTEMEHbI0 CBOOOBI. YUeT CHl
CONPOTUBIICHUS CPETIbI.

31 Pacuer Ha IPOYHOCTH M JKECTKOCTH TP BHIHYKJICHHBIX KOneOaHusx cucreM. [logatauBocts
crcrembl. Koo puimeHT TMHaMUYIHOCTH.

32  |OcobenHocTn ynapHoro neicTeus Harpy3ku. Busl ynapa.

33 OOmuii ciyyait yAapHoro BO3CHCTBUSA HArpy3ku. KoapGuiimeHT AMHAMUYHOCTH B OOIIIEM ClTydae
yIApHOT'0 BO3JICHCTBUSI.

34  |Yactaele cirydan ynapa. KoadduimenTsl JTMHAMIYHOCTH AJ1s1 YACTHBIX CITyYacB yrapa.

35 |Pacuer Ha MPOYHOCTH M KECTKOCTH MPH yape.

12




9. ®oHJ OLICHOYHBIX CPEACTB IJISl IPOBEJACHUS IPOMEKYTOYHOH aTTeCTALUMN
o0y4yaromuxcs mo AMCUMIIMHE

9.1. ITacopTt poHIa OLIEHOYHBIX CPEACTB

Ne
n/
n

KouTpoJsmpyemsblie pa3aeibl
(TeMBbI) TUCIUTIITAHBI

Kon
KOHTPOJIUPYeMOH
KOMIIeTeHIIUH
(1M ee yacTu)

HaumenoBanue
OLICHOYHOI'0 CpeaCcTBa

[TocTpoenue 31r0p BHYTPEHHUX
CHJIOBBIX (DaKTOPOB MPHU

- Bompocsr k 3auery Nel-5.

1 OIIK-4, OIIK-5 | - 3agaum k 3auery Nel-6, 13-
PaCTsDKEHUU-CKATHN, KPYICHUH U o5
nu3rube '
HcnbiTanne MarepualioB Ha
ACTSOKEHIE H CRATHE - Bompockr k 3agety Ne7-8.
2 |P . OIIK-4, OIIK-5 | - KommulekT 3aganuii
MexaHndeckue CBOWCTBA .
nabopaTopHoit pabote Nel.
MaTepHajIoB
3 Pacuer Ha MPOYHOCTH U )KECTKOCTH OIK-4, OTIK-5 | - Bomnpoc k 3auety Ne9.
MPU PaCTSHKEHUU-CKATHHI - 3agaum k 3auety Nel-6.
4 FeOMeTpI/IquKI/Iev XapaKTePUCTUKHU OIK-4, OTIK-5 | - Bompoc k 3agety NelO.
IJIOCKUX CEUCHUI - 3agaum k 3auety No7-12
- Bonipoc k 3auety Nell.
- 3agaum K 3auety Nel3-20.
5 | Us3rud OIIK-4, OIIK-5 .
- Kommnekr 3aganuii k
nabopaTopHoi padboTe Ne2.
- Bonipocsl k 3auety Nel2.
6 | CoBur u kpyueHue OIIK-4, OIIK-5 | 3azaun K 3auery No21-25.
CraTudecku HeOIpeaeIuMbIe Bonpocet k sauery Nel3-14
7 pel OIIK-4, OIIK-5 - KoMIuiekr 3amanuii K
CUCTEMBbI .
naboparopHoit pabore No3.
OCHOBBI HAIPSKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUS B - Bompocsr k 3agety Nel15-19
8 | Touke TBepaoro Tena. [ umoTess OIIK-4, OIIK-5 - Komnnekr 3aganuii k
npoyHocTu. OOmmii coyvait naboparopHoit pabore No4.
Harpy>KeHus
9 | VeToHYHBOCTE CKATEIX cTepKHeit OIIK-4, OIIK-5 - Bonpocs! k 3auety Ne20-25
10 | BriHOCTHMBOCTE OIIK-4, OIIK-5 - Bonpocs! k 3auety Ne26-29
11 OIIK-4, OIIK-5 - Bonpocs! k 3auetyNe30-35

Kone6anus. Y nap
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9.2 KoMIuieKT 3alaHU i /151 JIa0OPAaTOPHO-NPAKTHYECKOro 3aHaTus Nel

Tema: ((Ol'lpE)le.JIEHI/le MEXAaHUYCCKUX XaPaKTEPUCTUK MaTepHaJa 1o pesyjabraramM
HCIIBITAHUA HA PACTAKCHUEC

BapuanTt 1(u emie 12 BapraHTOB pa30pBaHHBIX 00PA3IIOB ¢ COOTBETCTBYIOIIMMU
MIPOTOKOJIAMH)

Onpenenuth MEXaHUUYECKUE XapaKTEPUCTUKHU MaTepuaia 00paslia u NepecTpOUTh MALIMHHYIO
IFarpaMmy B YCIOBHYIO TMarpaMMy JUTsl 3apaHee UCIIBITAHHOTO 00pasia, BhIIaHHOTO
MIPeTo/IaBaTeJIeM BMECTE C MPOTOKOJIOM, BKITFOUAIOIINM MAITHHHYIO JTUArPAMMY U pa3MephbI
o0Opasiia 10 UICIIBITaHHUSI.

Kpurtepuu onenkn:
«3aYTEHO» - €CIIM CaMOCTOSTENbHAs 3ajJada BBHITIOJTHEHA NpaBWiIbHO B oObeme 50-100%.«He
3a4TEHO» - €CIIM CAMOCTOSATENbHAs 33/1a4a BBIIIOJHEHA IPAaBIIIbHO MeHee, 4eM Ha 50%.

9.3 KoMIuIeKT 3a/1aHNi /151 J1a00PATOPHO-NPAKTUYECKOT0 3aHATHS No2
Tema: «OnpenesieHue nepeMenieHU NPH NPAMOM IONEPEYHOM U3rude»
BapuanTt 1(u eme 14 BapuaHTOB ¢ pa3HOOOpa3reM YCTaHOBOK U YCIOBUI HArpyKEHUS)

DKCIepUMEHTAIBHO U TEOPETUYECKH OIMPENEIUTh BETUUYUHBI IPOTUOOB U YIIIOB OBOPOTA B
YKa3aHHBIX CEYEHUSX OaIKu, CPABHUTD MOJIyYEHHBIEC PE3YIbTAThl U CEIAaTh BHIBOIBI.

2 — unduramop é1a
unduramop I =650 3 onpedetenin yaia
SEPMURATEHOZO )
nepememenun — 1 P R

—_ _

F

=30nm1

H
Q

{
1} ]

I1=300 MM nodeecka
onapﬁax ‘ ¢ EPVIOM
cmotina

L= MM

Pamepm CeYeHHS

Y

A
KT TTI TS

b=30 an

F= 10n, 15=400Mm

Kpurepumn onenkmu:
«BavYTCHO» - CCJIM CaAMOCTOATCIIbHAsA 3aJaya BbINIOJIHCHA IIPAaBHUJIBHO B o0peMe 50-100%.«He
3a4YTCHO» - €CJIM CaAaMOCTOATCIIbHAsA 3a/la4a BBIIIOJIHCHA ITPABUJIIBHO MCHEC, YEM Ha 50%.

9.4 KoMIUIeKT 3aIaHNI /151 J1a00OPATOPHO-MPAKTHYECKOT0 3aHATHS Ne3

Tema: «OnpeneneHnne MOMEHTA 3a1eMJICHHSI OAHONPOJIETHOM, CTATHYECKH
HeomnpeaeJuMoi 0aaKu»

BapuanTt 1(u emie 14 BapuanToB ¢ pazHo0Opa3nueM YCIOBUN HArpyKeHHs)
OKCIEPUMEHTAIbHO W TEOPETHYECKH OIpeNesIuTh 3HAaYeHWe MOMEHTa 3alleMJICHUs
OJTHOTIPOJICTHOW CTaTWYECKH HeompenenuMoit Oanmku, ecnu Fi1=1,5kr, F=2kr,l1=300mMm,
[2=700mwm, lo=600MM. CpaBHUTB pe3yibTaThl U CAENATh BHIBOIBI.
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I=800 aae

- In HOOSUNCHAR

RedsuKcHEL
HPOMuUso8ser Z0

Q=1sL \
[

! ] nodascru
= I ¢ apysanu
(Q2) J
urduramaop
¥ ugcososo mung (Q) ¥ & PasuepH ceusHAR
. a N a F| F -
AONOTHUMETEHBIE =
nodsscku » 11 . E T =0 303
Iz

Kpurtepun onenkmn:
«3aYTE€HO» - €CIIM CaMOCTOSITeNIbHAs 3a/lada BBINOJIHEHAa NpaBUWIbHO B oObeme 50-100%.«He

3a4TCHO» - €CJIM CaMOCTOATCIIbHAA 3a/ila4da BBIIIOJTHCHA IIPAaBUJIBHO MCHEC, YEM Ha 50%.
9.5 KoMIutekT 3agaHuii 1Jisl J1a00OPaTOPHO-NPAKTUYECKOT0 3aHATUA Ned
Tema: «OnpenesieHue nepemMenieHni CBOOOAHOr0 KOHIA JTOMAHOI0 Opyca»

BapuanTt 1(u eme 14 BapuaHTOB ¢ pa3HOOOpa3neM YCIOBHUI HArpy >KeHUs)

OKCIEpUMEHTATbHO H  TEOPETHYECKH  OTPEACIUTh TOPU30HTAIBHOE, BEPTHKAIHHOE
MepeMeIeHre M yroj MoBopoTa cBOOOIHOrO KOHIA jjoMaHoro opyca, ecau F=10H,|=600mm.
CpaBHHTH Pe3yJIbTAThI U CICTATh BEIBOIBI.

. /)I\,‘\ 3 —wnduxamap yervsosca
HpOCMPARCIEENHELEE

Fomansl 6pve
ONOPHAR
cmoiixa

200 nene
—
2 .
7 |
325 an E

650 aens 'F

EOPUSOHMATEROZ0
HEPEMEUERLA

HEPEMEUeHIA

Modeecra
¢ gpysom

PES\MEPM CEYEHHA

Y
X

26 AR

D

d =20 10

Kpurtepuu ouenku:
«BauYTCHO» - CCJIM CaMOCTOATCIIbHAsA 3aJdava BbINOJIHCHA IIPAaBHUJIBHO B oobeme 50-100%.«He
3a4YTCHO» - €CJIM CaAaMOCTOATCIIbHAsA 3a/ila4a BBIIIOJIHCHA ITPABUJIBHO MCHEC, YCM Ha 50%.

9.6. 3agauu Kk 3ayery
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3apaua Nel

JIis TIOKa3aHHOTO Ha PHCYHKE CTYIMEHYATOTO CTAJBHOTO CTEPXKHS OIPENCIUTh W3 YCIOBUS MPOYHOCTH BEIHIHHY
JIOITyCKaeMOH TUIOMAN TIOEPEYHOr0 CEYCHUS [A], MOCTPOUTH JMIOPY TMEPEMENICHUI W ONPENeINTh MaKCHMaJIbHOE
nepemerenue. Jlonyckaemoe Hanpsokenue [6]=180 MIla, moxyns ynpyroctu E=2x10° MITa.

A 0,54 A

ANANN RN NS
1
T
1
T

0,5 um 0,5 m 0,5 n

3agaua Ne2

Jyisi 1MoKa3aHHOrO0 Ha PUCYHKE CTYIIEHYATOrO CTajJbHOTO CTEPXKHS ONPENEIUTh M3 YCIOBHS MPOYHOCTH BETUYUHY
JOIyCcKaeMoM IIIOLIaM TIOTEPEYHOro cedeHus [A], MOCTPOHUThH 3MIOPY MEepeMENIeHUH U ONpeenTh MaKCUMalIbHOEe
nepemenenue. Jlomyckaemoe Hanpsikenue [6]=160 MIla, Mogyas ynpyroctu E=2x10° MIla.

0,654 A

SN
—

S)

3agaua Ne3

Jlns TOKa3aHHOTO Ha PHCYHKE CTYNEHYATOrO CTajJbHOIO CTEP)KHA ONPENEIHTh M3 YCIOBHUS NPOYHOCTH BEITHUHUHY
JOITyCKaeMOH IUIOIIAAN HOMEPEeYHOro CeUeHUs [A], MOCTPOHTH JIIOpPY MEPeMEIICHHH W ONpeAeUTh MaKCUMAaIbHOe
nepemerienue. JlonyckaeMmoe Hanpsokenue [6]=140 MlIla, moxyns ynpyroctu E=2x10% MITa.

A 0,364
'r /
- -—0 - - g -

F,=30kH | F,=10xH

SN IR RN

0,3 m 0.5 u 0,5 m

3amauya Ned

Jlnsi 1oKa3aHHOTO Ha PUCYHKE CTYIEHYATOTO CTAJIBbHOIO CTEPXKHS ONPENEINTh W3 YCJIOBHS NPOYHOCTH BEIHMUMHY
JIOITyCKaeMOH IUTOMIaM MOIEepeYHOro cedeHust [A], MOCTPOUTDH 3IIOPY NEepeMeIleHH W ONpeleuTh MaKCHMaJIbHOES
nepementenue. Jlonyckaemoe Hanpsbkenue [6]=160 MIla, momyms ynpyroctn E=2x10° MITa.
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SOVSANRRRNN

3amaua NeS

Jyist 1oKa3aHHOrO Ha PUCYHKE CTYIEHYATOrO CTaJbHOIO CTEPXKHS ONPENEIUTh W3 YCIOBHS NMPOYHOCTH BETUYUHY
JIOITyCKaeMOH IUIONIaU MOIEePeYHOro cedeHus [A], MOCTPOUTH 3MIOPY NepeMelleHHH W ONpelesuTh MaKCUMabHOEe
nepemernenue. Jlonyckaemoe Hanpsokenue [6]=180 MIla, momyns ynpyroctu E=2x10% MITa.

A 0,654 A
r/ / ] /
\ ”
e - - ———— —F
F]=!5 KkH F2=35 kH
-
- 0,5 m e 0,5 e 0,5 m -

3agaua Ne6

JI1s. MOKa3aHHOTO HA PHCYHKE CTYHNEHYATOrO CTANBHOIO CTEP)KHS OMPEACHHTh U3 YCIOBHS MPOYHOCTH BEIHUUHY
JOIYCKaeMO#l IUTOMIAAH MOIEePEYHOro CeueHus [A], MOCTPOUTH JMIOPY HMEepeMENICHHIl H OMpeIeInTh MaKCHMAaIbHOE
nepemerenue. JlonyckaeMmoe Hanpsokenue [6]=160 MlIla, moxyns ynpyroctu E=2x10% MITa.

0,84 4
/ /
1 /

ANV RNNNNN

3agauya Ne7
Jis maHHOM IIIOCKOH (PUTYPHI YCTAHOBHUTD MOJIOKEHUE TOUKH [IEHTPA TSHKECTH U ONPEIEITUTh BEIIMIUHBI TITaBHBIX
L[eHTpa.HBHBIX MOMECHTOB I/IHepLII/II/I.
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S

3amauya Ne§
JIJ'IH )IaHHOﬁ HJ'IOCKOI‘/II d)I/IprbI yCTaHOBI/ITb TTIOJIOKEHHUE TOUKH HCHTpa TAXKECCTH U OHpe}leJ’IHTL BCIIMYUHBI I'JIAaBHBIX
IleHTpa.]'[beIX MOMCHTOB I/IHCleI/II/I.

3a

4a

3agaua Ne9
Jlnist IaHHO¥ ITOCKO# (DUTyphl YCTAHOBUTD MOJIOKEHUE TOYKH LIEHTPA TSHKECTH U OTIPEISITUTh BETMYMHBI TJIABHBIX
L[eHTpaJIBHBIX MOMCHTOB I/IHepHI/II/I.

2a
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3agaua Nel(

Z[J'IH I[aHHOﬁ IUTOCKOM (I)I/Il"ypI)I YCTAaHOBUTD MOJIOKCHUC TOYKHU IEHTPA TSKECTU U OINPCACIIUTD BEJIMYNHBI ITTaBHBIX
HEHTPAJIbHBIX MOMCHTOB MHCPILINU.

Jda

| ]

=

o]

=

o]
]

a

3amauya Nell

Jnst naHHOM MITOCKOH (DUIYphl YCTAaHOBUTH MOMOKEHHE TOUYKH IIEHTPa TSHKECTH M ONPENSIIUTh BETMYMHBI TJIaBHBIX
LEHTPAJIbHBIX MOMEHTOB HHEPIIHH.

3a

3a

2a

da

3agaua Nel2

Jist maHHOM MITOCKOM (PUTYpBI YyCTAaHOBUTH MOJOKEHUE TOUKHU IIEHTPA TSHKECTH U OIPE/IENTUTD BETUUUHBI TJIaBHBIX
LEHTPAIIEHBIX MOMEHTOB HHEPIIHH.
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5a

3agaua Nel3

Jnst naHHOM OajyKu M3 YCJIOBUSI MPOYHOCTH IMOA0OPATh KPYIJIoe MOoIepeyHoe cedeHue. J[iisi momyd4eHHOro auaMerpa
cedyeHuss ompenenuth mnepemenieane Touku K. Jlomyckaemoe Hampsbkenue [0]=160 MIla, momynms ympyroctu
E=2x10° MIla.

F=20 kH
K

’zs’ 3m 2M”§’3M

3agaua Nel4

Jnst naHHOM Oajiky, W3TOTOBJICHHOM W3 XPYIKOr0 Marepualia, UMEIOUICH TpeyrojiibHOe IMONepeyHOe CeueHHe,
OIIPEJICTINTh U3 YCIOBHS INPOYHOCTH XapaKTEpHbIH pa3Mep CedeHHs [a], NMpeIBapUTENbHO PELIMB BOIPOC O €ro
panroHansHOM mosokeHnd. [punsts: [6],=60 MIla, [6].=100 MITa.

Fy=5«H F,=4kH |

1,2a

6 M 3,5m f

3agaua Nel5S

Jlns nanHOM GajiKK U3 YCJIOBHS MPOYHOCTH TOA00PATh MPSAMOYTOJIbHOE MOIMEPEYHOE CeYEeHHE ¢ COOTHOIIEHHEM JTHH
cropor h/b=2. JIns momydeHHBIX pa3MepoB CedeHHs ompeenuTh nepeMenienre Touku K. JlomyckaeMoe HampsKeHHe
[6]=160 MIla, moxyns FOura E=2x10° MIIa.

F=40 kH

Vi,

‘;'M”;” 2Mm

3agaua Nel6

st naHHOM Gajku, M3rOTOBICHHOM M3 XPYIKOrO MaTepuaia, MMEIOIIedl TpeyroibHOE IMOIEPeYHOe CEUeHHUE,
OMpPEJIENUTh M3 YCIOBHS IPOYHOCTH XapaKTEPHBIA pa3Mep CedeHWs [a], MPEABapHUTENbHO PEIIMB BOIPOC O €ro
patmonansHoM nonoxenud. [pusste: [6],=40 MI1a, [6].=100 MITa.
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F,=6kH | F,=2KkH

v

2Mm 3m

Y

0,75a

3amauya Nel?7
Z[J'IH I[aHHOﬁ 6am<1/1 H3 yCJIOBHA NPOYHOCTU HOI[O6paTL MpAMOYTOJIBHOC MOIIEPEYHOC CCUCHUE C COOTHOIICHUEM JIMH
cropon h/b=2. JIyis mony4eHHBIX pa3MepoB CeUYEeHUs OmpenenuTh nepemeineane Touku K. Jlomyckaemoe HampsbKkeHue

[6]=160 MIa, momyns IOnra E=2x10° MITa.
F=35 kH
K

2m |1m 4m

3agaua Nel8

Jnst naHHOM Oajik¥, W3TOTOBJCHHOM W3 XPYNKOro Marepualia, UMEIOUICH TpeyrojbHOe IMOoNepeyHoe CeueHHue,
OTNpeNIeNIUTh U3 YCJIOBHUS IMPOYHOCTH XapaKTEpHBIH pa3Mep CedyeHus [a], MpeABapUTEIbHO PELIMB BOMIPOC O €ro
panroHansHOM mogokennd. [punsts: [6],=60 MIla, [6].=150 MITa.

F,=15kH F;=7kH
* ©
4 Lr).\
-~ 35m - 3M -
= a

3agaua Nel9
Jnst naHHOM 0ajyKu M3 YCIIOBHSI MPOYHOCTH IMOA0OPATh KPYIJIoe MOIepeyHoe cedeHue. J[iis momydeHHoro auamerpa
ceyeHuss ompenenuth mnepemenieane Toukn K. Jlomyckaemoe Hampspkenue [6]=160 MIla, momyms ympyroctu

E=2x10° MIIa.

F=30 kH

- i

M 4m

3agauya Ne2(

Hns nanHOW OajKW, W3TOTOBJICHHOW M3 XPYMKOTO MaTephalia, WMEIOMIeH TPEYrollbHOE IMOMEPEYHOe CEUCHHE,
OIIPEJICTINTh M3 YCIOBHS INPOYHOCTH XapaKTEpPHBIH pa3Mep CEUYeHHs [a], MPEeaBapUTENbHO PENIMB BOMPOC O €ro
patmonansHoM nonoxenud. [puuste: [6],=50 MI1a, [6].=140 MITa.

F,=3kH F,=3kH

1,65a

2M 3,5m $

i
ah]
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3amaua Ne21

JInsl KOHCONBHOTO BaJia OMPEACTUTh U3 YCIOBHS MPOYHOCTH BENUYMHY NOMYyCKaeMoro muamerpa ceuenus [d]. s
TIOTYYEHHOTO pa3Mepa CEYeHHs ONPEeNINTh MAaKCUMANIbHBIN aOCONIOTHBII yroil 3aKpydnBaHUs Baja, IOCTPOUB JITIOPY
YIIIOB 3aKpyumBaHus @. IIpunsaThH nomyckaeMoe Hanpsokenue [t]=150 MITa, momyns ynpyroctn G=8x10* MITa.

2kHMm 3kHwm SkH wm

i q

AANN *r\ SN
|
d
|
]

0.5 um 02m | 04m

3amaua Ne22

JIIs JaHHOrO Bajia ONpPENEINTh U3 YCIOBUS NPOYHOCTH BEIMYMHY JAOIyckaemMoro amamerpa ceuenwst [d]. s
HOJTYYEHHOTO pa3Mepa CEUCHHs OMPEIETUTh MaKCHMATbHbIA aOCOMOTHBIN Yo 3aKpYYHUBaHHS Bajla, TIOCTPOHB SIIOPY
YIIIOB 3aKpyduBanus ¢. Jlonmyckaemoe Hanpsoxenue [t]=120 MIla, moxyis capuraG=8x10* MI1a.

SkHwm  IxH-wm 4H M

4
¢ ¥

SANNN RSN SN
d

- 0,3 M 0,2 m 0,8 m

3agaua Ne23

JIiIsi KOHCOJIBHOTO Bana OMPEICNIHTh M3 YCIOBHS MPOYHOCTH BEJIMYHHY JOIyckaemoro auamerpa cedenus [d]. s
MOJIYYSHHOr0 pa3Mepa CeYCHHUsI OMPEeaeIUTh MAKCHMAJIbHBIH aOCOMIOTHBI Yroi 3aKpydHBaHUs Basia, IOCTPOUB JIIIOPY
YIIIOB 3aKpyduBaHus ¢. [IpuHATH gomyckaemoe Hanpsvkenue [t]=100 MIla, monyns ynpyroctu G=8x10* MITa.

3.={H'_/-u IxH m 5;\‘H;
Vd

SOUN SNBSS NN

A

¥
0,4 u 0.8 m 03 m

3agauya Ne24

JIi1si KOHCOIBHOTO Baja OMPEICNIUTh U3 YCIOBHS MPOYHOCTH BEIHYHMHY AOMycKaeMoro amamerpa cedenms [d]. s
MOIYYCHHOTO pa3Mepa CeYCHHUsI OMPEeNeInTh MAKCHMAaJIbHbINA aOCOMIOTHBIN Yrojl 3aKpYIHBAaHKS Balid, HOCTPOUB JIIOPY
YIJI0B 3aKpyuBaHus @. IIpuHaTh fomyckaemoe Hanpsikenue [t]=165 MITa, moxyns ynpyroctu G=8x10* MIla.
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4xH m IxH m 2xH M

SANANESNAN
d

0,2 M 0,7 M 0,5 M

3agaua Ne25S

JInisl KOHCONBHOTO Basia OMpPEACTUTh W3 YCIOBHS MPOYHOCTH BENUUYMHY NOMycKaeMoro muamerpa ceuenus [d]. s
MOTyYEHHOTO pa3Mepa CEUSHHs OMPEACIUTh MAKCUMANTbHBIH aOCOMOTHBIN YTroJl 3aKpyYHUBaHUS Baja, IOCTPOUB BMOPY
YIIIOB 3aKpyduBanus ¢. [IpunaTh nonyckaemoe Hanpsokenne [t]=100 MIla, moayns ynpyroctn G=8x10* MITa.

2xHm IkHvm  SxcHwm
7 A1
7
5 ' i i i
7
g ¥ ¥ A
0,7 m 0,5 m 0,3 m

10. O0pa3oBaTejibHbIE TEXHOJOTMH U METOANYECKNE YKA3AHUSA 110 OCBOCHUIO
AUCUHUIIMHBI (Y4eOHOr o Kypca)

[Ipu u3ydeHnn muciuIInHb «MexaHuka 2" HCIIONb3YIOTCS CISTYIONIE 00pa30BaTEbHBIC TEXHOIOTHH:

- TEXHOIIOTHH TPAAWIMOHHOTO oOydeHHs B (QOpMe JEKIHUH, J1abOpaTOpHBIX, MPAKTHUYECKUX B3aHATHH H
CaMOCTOSTEIEHOH PabOTHI CTYICHTOB;

- TEXHOJIOTHS 0aITEHO-PEUTHHTOBON CHCTEMBI OIEHKH YCIIEBAEMOCTH CTYACHTOB, BKIIIOUAs TECTUPOBAHUE KaK
(hopMy UTOTOBOTO KOHTPOJISI 3HAHUH CTYICHTOB.

- JIeMeHThl TpoOieMHOro OOydeHHs B BHJE HAJIWYHs BOIPOCOB IMPOOIEMHOTO XapakTepa B 3ajadax
pacYeTHO-TIPOEKTUPOBOYHBIX paboT M TpeOOBaHWU aHaIM3a MOMYYEHHBIX DPE3YNIbTATOB C IOCIETYIONIIM
BBIBOJIOM 1O PEMISHHIO 3aa4H.

Metoanueckue peKOMeHIAL MU JJIS IIpenojaBartesei
a) 110 MPOBeCHUIO JeKIMIi:

1. Ilepex HayasoM JEKUMU pPEKOMEHAyeTcs CGHOPMYIHPOBATh LEIM M MPAKTHYECKYI0 3HAYUMOCTD
paccMaTpUBaeMbIX BOIIPOCOB.

2. Bce paccmaTpuBaeMble METOABI PEIICHHs 3aAad PEKOMEHAYeTCsl HOBOIUTH N0 YETKHX, JIAKOHUYHBIX
AJITOPUTMOB.

3. B KoOHIIE NEeKUMH PEeKOMEHIYETCsl MOABECTH HTOI 0 PACCMOTPEHHOMY MaTepuaiy, aKIEeHTHPOBAaTh
BHUMAaHHE Ha TOJyYEHHBIX PE3yJIbTaTax, MoKa3aTh UX B3aUMOCBS3b C OCTAIBHBIMU HH(POPMALIIOHHBIMH
0JI0KaMH M UX MECTO B 0011eM WH(POPMALIMOHHOM MPOCTPAHCTBE TUCLUILINHBI.

0) 10 MPOBeJeHNI0 NPAKTHYECKUX 3aHSATHIL:

1. TlpakTHyeckue 3aHATUS PEKOMEHIYETCS HauMHATh ¢ (POPMYIMPOBKU TEMBI, LU 3aHATHS U KPaTKOro
0030pa Meroa perieHus..

2. OObsicHeHHE 3aJa4YM-TPeHakepa PEKOMEHIYeTcsl IMPOBOAUTH, CTPOro COOJIO/Asi aaropuTM METOJa,
aKIEHTHUPYS BHUMaHHE Ha HanOoJIee CII0KHBIX MOMEHTAX.

3. OOpaTHy!0 CBsI3b PEKOMEHIYETCS OCYLISCTBISTH NPU PELICHHH T€X MYHKTOB ajrOpPUTMa, B KOTOPBIX
UCIIOJIB3YIOTCSl HABBIKH, IPHOOPETEHHBIC Ha MPEABIIYIINX TeMaX, HHUIMUPYS CTYICHTOB K MPUHSITHIO
CaMOCTOSITEIILHOTO PELICHHS.
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4, 3aerHHeHI/IC 3HAaHUN II0 TEME 3aHATUSI PCKOMCHAYCTCA IMMPOBOAWTL Ha TUIIOBBIX 3aJavax IJId
CaMOCTOATCIBbHOI'O PCIICHUA C OHCHKOﬁ PE3YJIbTATOB.

MeToandeckue PEKOMEHIAIMU MO OCBOCHHUIO TUCHUIIJIMHBI IJIS1 CTYICHTOB

1. W3ydeHue TEOPETUYECKON YaCTH TEMbI KaXKIOr0 MOJYJIs CIICAYET cpa3y 3aKpeIUIsITh Ha PEIICHUHU 3a7a4 110
JTaHHOM TeMe.

2. Tlpucrynas K pemieHuto To00H 3a1a4u, cieyeT BHUMATEIbHO TPOYNTATh TIOCTAHOBKY 33/1a4H U, B
COOTBETCTBHE C HEH, BEIOUPAThH AJITOPUTM PEIIEHUS.

3. Ilpu odopmieHun pemieHus 3a1a4 PEKOMEHAYETCS CTPOro CIISI0BATh TUIIOBBIM aJITOPUTMaM M 3aKaHUYUBATh
BBIBOJIaMU 110 pe3yJIbTaTaM pacuera.

11. Y4yeOHO-MeTOAMYeCKOEe U MH(OPMALIMOHHOE o0ecriedeHrue U CIIUILTHHBI

11.1. O6s13aTesIbHAS JIUTEPATYpPa

Ne Tun (yuebHuk, yueOHoe
(ya » V1 OneKTpoHHas
/i nocobue, yue6HO-
bubnmuorpaduueckoe onucanue onbmmoTeuHast
METOUYECKOE Iocodue, cHCTeMa

MPAKTHUKYM, Jp.)

1 | ConporuBieHue MaTepuajIoB
[DnexTponHbIii pecypc] : yaeonuk / I1. A.
[TaBnoB [u ap.] ; mox pen. b. E.
MensHukoBa. - U3a. 4-e, ucnp. - CaHKT- Y4eOHuk OBC «Jlanb»
[TerepOypr : Jlanp, 2017. - 556 c. : wi. -
(YaeOuuku mist By30B. CriennaiabHas
nmutepatypa). - ISBN 978-5-9511-0007-8.

COI''TACOBAHO

JlupexTop Hay9HOU OMOIMOTEKH A.M. Acaesa
(noonucw) (U.0. ©amunus)

« » 20 T.

MII

11.2. /lonoJiHATEIbHAS JIATEPATYPA U YYeOHbIe MAaTEePHAJIBI (ayaHo-, BUIEONOCOOHsT U JP.)

- ponx HayuHo#i OmOMoTexn TI'Y:

Tun (yueOHMK, yueOHOe
nocooue, yueOHo-
Bbubauorpapuyeckoe onucanue MeToaAMYecKoe mocooue,
NPaKTUKYM, ayau0-,
BH/1€0NI0CO0Ms U P.)

KoanuecTBO B

n/n onoIMoTEeKE
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I'apuiioBa T. ®.

ConpoTuBieHre MaTEPUAIIOB [ DJIEKTPOHHBIN
pecypc] : MpaKTUKyM JUTsl CTYACHTOB 3204. (DOPMBI
oOyuyenus. B2 4. Y. 1/ T. ®. I'aBpunosa, E. 1L
["opnuenko, A. A. Pazysaes ; TT'Y ; Un-T
MalrHOCTpoeHus ; Kad. "HanotexHnonoruu,
MaTepHuaJoBeieHne U MexaHuka" ; [oJ oOul. pen.
J1. JI. Mepcona]. - TT'Y. - Tonssttu : TT'Y, 2016. -
127 c. : un. - Ipui.: c. 64-127. - ISBN 978-5-8259-
0944-8.

IIpakTukym

Penosuropuit
Ty

I["aBpuiioBa T. @.

ConpoTuBieHHE MaTEPUATIOB [ DJIEKTPOHHBIN
pecypc] : MpaKkTUKyM JUIsl CTYAEHTOB 3204. (DOPMBI
oOyuenus. B2 4. Y. 2/ T. ®. I'aBpunosa, E. IL
["'opmuenko, A. A. PasysaeB ; TT'Y ; Un-T
MalmHocTpoeHus ; kag. "Hanotexnonoruu,
MaTepuaIoBeICHUE U MeXaHuka" ; [1moa oomI. pes.
1. JI. Mepcona]. - TT'Y. - Tonssttu : TT'Y, 2016. -
172 c. : mn. - Tpui.: c. 98-172. - ISBN 978-5-8259-
0945-5.

IIpakTukym

Penosuropuit
Ty

I'apuiioBa T. ®.

ConpoTuBieHHe MaTEPUAIOB [ DIEKTPOHHBIH
pecypc] : MPaKTUKYM TSl CTYJIEHTOB OYHOU (DOPMBI
o0yuenus. B2 4. Y. 1/ T. ®. I'aBpunona, E. I1.
['opnuenko, A. A. PazyBaes ; TT'Y ; Un-T
MamuHOCTpoeHus ; kad. "HanorexHomoruw,
MaTepuaIoBeACHUE U MeXaHuka" ; [moa oomI. pes.
1. JI. Mepcona]. - TT'Y. - Toaesttu : TI'Y, 2017. -
251 c. : mn. - Ilpw.: ¢. 161-251. - ISBN 978-5-
8259-1139-7.

[IpakTukym

Penosuropuii
Ty

Kykos B. T'.

MexaHnka [ DIeKTpOHHbIN pecypce] :
CONPOTHUBIICHUE MaTepuasoB : yue0. mocobue / B. I'.
DKykoB. - Cankr-IletepOypr : Jlans, 2012. - 416 ¢. :
ni. - (YueOHuku aiis By3oB. CrienmaabHast
muTepatypa). - ISBN 978-5-8114-1244-0

YyebHoe rocodue

9BbC «JIaupy»

I'aBpuaioBa T. @.

ConpoTHBIeHHE MAaTEPUATIOB [ DIEKTPOHHBIN
pecypc] : MpakTUKYM JUIsl CTYJEHTOB 3a04. (pOpMBI
oOyuenus. B2 4. Y. 1/ T. ®. I'aBpunoga, E. IL
['opauenko, A. A. PazysaeB ; TI'Y ; Un-T
MalrHoCTpoeHus ; kKad. "HaHnotexHomoruu,
MaTepHaloBe/IeHHe U MeXaHuKa" ; [1oJ o011, pex.
J1. JI. Mepcona]. - TT'Y. - Toaesartu : TT'Y, 2016. -
127 c. : nn. - Ilpuin.: c. 64-127. - ISBN 978-5-8259-
0944-8.

IIpakTukym

Penosuropuii
Ty
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11.3. IlepeyeHb pecypcoB HHPOPMALUOHHO-TEJIEKOMMYHHUKALIMOHHOH
cetu "UHTepHeT'" (BCIOMOraTeIbHbIN)

Web of Science [DnexkTpoHHBIN pecypc] : MyIbTHIMCIUIUIMHAPHAS pedepaTuBHas 0asza

JAHHBIX.

— Philadelphia: ClarivateAnalitics,

2016- . -

Pexum  poctymna

apps.webofknowledge.com. — 3ari1. ¢ skpana. — 3. pyc., aHIJL
Scopus [DnekTpoHHbIi pecypc] : pedeparuBHas 6a3a manubsix. — Netherlands: Elsevier,

2004— . — PexxuM goctyma : scopus.com. — 3ari. ¢ 3kpaHa. — f13. pyc., aHrIL

o Elibrary [DnexTpoHHBIH pecypc| : Hay4dHas 3yeKTpoHHas Oubnmorexa. — Mocksa : HOB,
2000— . — PexxuMm nocryma : elibrary.ru. — 3ari. ¢ skpana. — S3. pyc., aHrI.

e Springer Link [DnektponHslii pecypc] : [0a3a manubIX]. — Switzerland: SpringerNature,
1842— . — Pexxum nocryna : link.springer.com. — 3aru. ¢ skpana. — SI3. aHri.

e Science Direct [DnexktpoHHBII  pecypc] KOJUICKIIASL ~ DJIEKTPOHHBIX  KHUT
uznarensctBa Elsevier.  — Netherlands: Elsevier, 2018- . - Pexum nocryma
sciencedirect.com. — 3arJ. ¢ skpaHa. — SI3. aHriI.

11.4. IlepevyeHb NPOrpaMMHOI0 O0ecTeYeHM I
Ne HaumenoBanmue I1O KounuyectBo | PekBu3uThI J0r0BOpa (1ara,
n/n JIMIICH3UH HOMep, CPOK JAeHCTBHA)
1 . Horosop Ne 690 ot
- Windows 1398 19.05.2015r., cpoxk aewcTBHS -
OeccpoyHO
2 Ne 690 ot 19.05.2015r., cpok
i . JIEHCTBUSI - OECCPOYHO;
Office Standart 1398 Horosop Ne 727 ot
20.07.2016r., cpok aeucTBus -
O6eccpoyHO

11.4. Onucanue MaTepUuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMM Ol J1JI51
OCYIIeCTBJEHHUS 00pa30BaTeJIbHOI0 MpoLecca no JMCHUIIuHE (MOTYJII0)

HaumeHoBanue
"
000py10BaAHHBIX yqeﬁﬂblvx DaxTiaeckuii agpec = 23
KaOMHeTOB, JadopaTopuii, = 5 E
No IlepeyeHb OCHOBHOIO Y4eOHbIX KAaOMHETOB, = g5 E
MAacCTepPCKUX U 1Ip. N £s3
n/n o0opynoBaHus JadopaTopHui, = = 5 S
00beKTOB /151 MPOBeeHUs S E S
MAacCTepPCKHX H Jp. = 3 8
NPaKTHYeCKUX U = 2 =
J1a00paTOPHBIX 3aHATHIl
1 | Jlabopamopus Cmonbl yuenuyeckue | 445020, 2. Tonvsimmu, 114,8 36
"Conpomuenenue 08yxmecmmble , cmon | Benopycckas, 14
mamepuanos” (I'-102) npenooasamenbCckull, — cmyi
npenooasamenbCcKutl,
yemanosku:  CM-20, CM-
245, CM-114 , CM-8, CM-
7b, CM-31, CM-6 pama, CM-
6 Kpye, MawuHa
ucnvimamenvuas P-5, npecc
2U0pagIUYecKull P-10,
YCMAaHo8Ka Ha
MeH30Mempuio.
2 Jlabopamopus Cmon yuenuyeckuil | 445020, e. Tonvammu, 81,8 46
"Memannozpaghus” (I'-104) ogyxmecmublli  (Monobnox) , | Benopycckas, 14
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n/n

HaumeHoBanue
000pY10BAHHBIX y4eOHBIX
Ka0UHeToB, JadopaTopuii,

MAacCTepCKHUX U Ap.
00bEKTOB /ISl IPOBEICHHUS
MPaKTHYECKUX U
J1a00pATOPHBIX 3aAHATHI

IlepeyeHb OCHOBHOIO
o0opynoBaHus

dakTHyeckuii agpec
yueOHbIX Ka0MHETOB,
JabopaTopuii,
MAacCTepCKHX H Jp.

Iromann, M

KouauuecTBo
MOCAZ0YHBIX

MeCcT

cmon
cmyn

docka
(menosast)

npenooasamenbCKkutl,
npenooasamenbckull,
ayoumopHas

Yuebnasn ayoumopus ona
npoeedeHus 3aHAmMuUl
JIeKYUOHHO20 muna. Yuebnas
ayoumopusi 01 Npo6eoeHust
3ansamuil CEMUHAPCKO20
muna. Yuebuas ayoumopus
onst Kypco8oeo
NPOEKMUPOBaAHUSL
(svinoanenus KYPCOBbIX
pabom). Yuebnas
ayoumopust 0151 npoeedenus
2PYNnoguix u
UHOUBUOY ATILHBIX
KOHCYTbmayuil Yuebnas
ayoumopust 0151 npoeedenus
3anamuil meKyuje2o
KOHMPOTIs u
NPOMENHCYMOUHOU
ammecmayuu. (I-302)

Cmon YUYeHUUeCKuUll
mpexmecmuulii (MOHOOIOK) ,
cmon  npenooasamenbCKull,
cmyn  npenooasamenbCKull,
docka ayoumopHas
(menosast), Kkageopa
HacmonvHas

445020, o. Tonvammu,
benopycckas, 14

101,3

99

Yuebnas ayoumopus ons
npogedenus 3aHAMUL
JeKYUoHHO20 muna. Yueonas
ayoumopust 015l npoeedenus
3aHAMUI CeMUHAPCKO20
muna. Yuebnaa ayoumopus
ons Kypco8oco
NPOEKMUPO8aAnUsL
(8vinoanenus KYpCOBbIX
pabom,). Yuebnas
ayoumopusi 01 npoeedeHus
2PYNNosuIX u
UHOUBUOYATILHBIX
KOHCY1bmayuii Yuebnas
ayoumopusi 011 npoeedeHus
3aHAMUIl mexyuje2o
KOHMpOJA u
NPOMENHCYMOUHOU
ammecmayuu. (I'-304)

Cmon yuenuyecKu
mpexmecmuulli (MOHOOIOK) |
CMon  npenooasamenbCKul,
cCmyn — npenooagamenbCKul,
docka ayoumopHas
(menosas), Kagedpa
HACMOTbHAA

445020, 2. Tonvammu,
benopycckas, 14

99,6

99

Komnvromepnuiii Kaace.
Tlomewenue onst
CAMOCMOAmMENbHOU pabomul.
Yuebnas ayoumopusa ona
npogedenus 3AHAMUL
CEMUHAPCKO20 muna.
Yuebnas ayoumopus ona
KYpCO8020 NPOEKMUpOo8aHus.
(6vinonnenus KYPCOBbIX
pabom). Yuebnaa
ayoumopusi 011 NpoeedeHus
2PYNNosBbIX u
UHOUBUOYATILHBIX

Cmonvl yyeHuueckue, cmyivs
yuenuueckue, IIK ¢ 8bixo0om
6 cemv Unmepnem

2. Tonvammu, y.
Benopycckasa 14

84,8

16
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n/n

HaumeHoBanue
000pY10BAHHBIX y4eOHBIX
Ka0UHeToB, JadopaTopuii,

MAacCTepCKHUX U Ap.
00bEKTOB /ISl IPOBEICHHUS

MPaKTHYECKUX U

J1a00pATOPHBIX 3aAHATHI

IlepeyeHb OCHOBHOIO
o0opynoBaHus

dakTHyeckuii agpec
yueOHbIX Ka0MHETOB,
JabopaTopuii,
MAacCTepCKHX H Jp.

Iromann, M

KouauuecTBo

MOCAT0OYHBIX

MeCcT

KOHCYIbmayui. Yuebnan
ayoumopusi 01 npo6edeHuUst
3aHAmMuUl meKyue2o
KOHMPOTIS u
NPOMENCYMOUHOU
ammecmayuu. (I-401)

28




