OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKIACHUE
BbICLIEr0 00pa30BaHuUs
«MpKyTCKH TOCYAapCTBEHHBIH YHUBEPCUTET MTyTEH COOOIICHUS»
(®I'bOY BO UpI'VIIC)

YTBEPXJIEHA
MPUKA30M PEKTOpa
oT «30» masg 2025 r. Ne 51

b1.B./1B.02.01 Tpenue u u3HAIUBAHUE Y3JI0B MOJABHKHOI0 COCTABA

pabouyas mporpaMmMa JUCHMUILIAHBI
CriennansHocTh/HanpasieHue moarotoBku — 23.05.03 [ToaBHKHON COCTAB KeNe3HBIX JIOPOT
Crienmanu3zanust/mpoguitb — 'py30Bble BaroHbl
Kpanmuukanust BeITycKHUKA — MH)KEHEp MyTel COOOIICHUS
dopma u cpok 00yueHus — ounas dopma 5 siet; 3a04yHas dpopma 6 et
Kadenpa-pa3zpaborunk nporpammsl — TpaHCIOPTHOE MAIIHHOCTPOCHHE

OO1mas TpyHoeMKOCTb B 3.€. — 3 DopMBI TIPOMEKYTOTHON aTTeCTaNU
Yacos o yueoHOMY 1u1any (YII) — 108 ouHas popma oOydeHus:

3aueT 7 ceMecTp

3ao4Has popma oOydeHuUs:

3aueT 4 Kypc

Ounasi ¢popma o0yyeHUst PacnpesesieHne 4acoB AUCHHUILINHBI N0 ceMecTpaM
Cemectp 7 Hroro
Bun 3ansaruii Yacos no YII Yacos no YII
AyauTopHasi KOHTAKTHas
padoTa no BMAAM y4eOHbIX 51 51
3aHATHH/
B T.4. B popme ITIT*
— JIEKIIUHA 17 17
— IIpaKTHYECKUe (CEMUHAPCKUE) 34 34
— 1abopaTopHBIE
CamocrosiTesbHast padoTa 57 57
Hroro 108 108
3aouynas ¢opma o0yueHust Pacnpenesienue 4acoB JMCHUIIMHBI 10 ceMeCTPaM
Kypc 4 Hroro
Bup 3ansaruit Yacos no YII Yacos no YII
AyIuTOpHAasi KOHTAKTHAs
pa6ora no BuaAaM yueOHbIX 12 12
3aHATHH/
B T.4. B popme ITIT*
— JIEKIAN 4 4
— MpaKkTHYecKHe (CeMUHAPCKHeE) 8 8
— nabopaTopHble
CamocrosiTesqibHasi padoTa 92 92
3auer 4 4
Hroro 108 108
HNPKYTCK

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

B
H

Mopnucant ®re0Y BO UplYTC Tpodumos HO.A. ,Cll _

009B9D93267016946D4792FA33A1E1FAES ¢ 22 anusaps 2025 r. no 17 anpens 2026 r.Mognuce

COOTBETCTBYET (haviny AOKyMeHTa I/IPI'V \_\C.




PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCYy/IapCTBEHHBIM 00pa30BaTeNbHBIM CTAHAAPTOM BBICHIETO OOpa30BaHUS — CHEIUAIUTET IO
crnenuanbHoctd 23.05.03 TloaBuKHOW coOCTaB JKEJNE3HBIX JIOPOT, YTBEPX IAEHHBbIM [Ipukazom
Muno6puayku Poccuu ot 27.03.2018 . Ne 215.

[Iporpammy cocraBui(u):
K.T.H, JOIIeHT, noueHT, O.JI. ManombbkeB

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha
3acenanuu Kadeapsl « TpaHCIOPTHOE MAIIMHOCTPOCHUEY, TPOTOKOI OT «20» Mast 2025 1. Ne 10

3aB. kadeapoii, A-p TeXH. HayK, Ipodeccop O.B. MenbHUYeHKO



1 IIEJIA Y 3AJAYM JUCHUTIINHBI

1.1 Heau TUCUMIITAHBI

(hopMupoBaHHE y CIEIMAIICTa TCOPETHUECKUX 3HAHUH B 00JIACTH (PU3WIECKUX OCHOB TEOPHH TPEHHS U
W3HAIIUBAHMS Y3JIOB ITOIBIYKHOTO COCTABa

MPUBUTUC HABBIKOB IIPUMCHCHUSA MCTOJOB IMOBBIIICHUA H3HOCOCTOMKOCTHU TPpYIIUXCH JeTajei moABUKHOTO
coCTaBa

1.2 3agaum JMCHUIIHHBI

1 N3YYCHHC BUIOB TPCHUS U U3HAIIMBAHMA y3JIOB IIOABHUKHOI'O COCTaBa

N3Yy4YCHUC (I)I/IBI/IKO'XI/IMI/I‘ICCKI/IX CBOMCTB MOBEPXHOCTHBIX CJIOCB TPYIIHUXCA TCJI, OCHOBHBLIX THUIIOB H
XapaKTCPUCTHUK CMA30YHbIX MATCPUAJIOB

03HAKOMJICHHE C 0COOCHHOCTSIMH OCHOBHBIX METOJMK PacyueTa y3JIOB TPCHHS U MOTyYCHHS MPAKTHUCCKUX
HABBIKOB X MPUMEHEHUS
1.3 Ilesi> BoCHMTAHNS M 321a4H BOCIIUTATEIbHOI PadoThl B paMKaxX TUCHUILINHBI

Hay4Ho-00pa3oBaTebHOE BOCIIUTAHHE 00yYarOIUXCs

Lens Hay4HO-00pa30BaTEIbHOTO BOCIUTAHUS — CO3JaHUE YCIOBHH JUIs peaju3allil Hay4HO-0Opa3oBaTelbHOTIO
MOTeHIMAala 00yJaromuxcsi B fopMe HaCTaBHUYECTBA, THIOTOPCTBA, HAYYHOTO TBOPYECTBA.

Ienp nocTuraercs Mo Mepe peleHus B €IUHCTBE CIEAYIOIIUX 3a4au:

— (hopMHpOBaHUE CUCTEMHOT'0 M KPUTHYECKOTO MBILIIIEHNS, MOTHBAIIMY K 00YUSHHIO, Pa3BUTHE HHTEPECa K TBOPUYECKOM
Hay4YHOU JIeATEIbHOCTH;

— cO3/1aHHe B CTYAEHYECKOW cpelie aTMochepbl B3aMMHOW TpeOOBAaTEIbHOCTH K OBJIAJICHHUIO 3HAHUSIMHU, YMEHUSIMU U
HaBbIKaMU;

— TOMYJISIPU3AIHsI HAyYHBIX 3HAHUHA Cpear 00yJaIOIINXCs;

— COJICHCTBUE MOBBIILIEHUIO IPUBJIEKATEILHOCTU HAYKH, MOAJIEPIKKA HAYUHO-TEXHUYECKOTO TBOPUECTBA;

— CO3MaHUE YCIOBUH IUIA TIONYyYSHHs] OOYYarOIIUMICS JOCTOBEPHOW HH(GOpPMAIIMHA O TEPEIOBBIX IOCTIKCHUSIX H
OTKPBITUSAX MHPOBOH M OTCUECTBCHHOW HAYKH, TIOBBIIICHUS 3aHHTEPECOBAHHOCTH B HAYYHBIX MIO3HAHUAX 00 YCTPOHCTBE
MUpa U 00LIeCTBa;

— COBEpILECHCTBOBAHUE OPTaHMU3aIMK U INIAHUPOBAHUS CAMOCTOSTENILHOM paboThl 00y4alomuXxcs Kak 00pa3oBaTeIbHOM
TEXHOJIOTUH (POPMHUPOBaHHUS OyIyLIEro CrequalucTa MyTeM WHIMBHYaIbHOM MO3HABATENBHON M UCCIIEI0BATEIbCKOM
JIESITEJIBHOCTH

[IpodeccronanbHO-TPYAOBOE BOCIIMTAHUE 00YUAIONMIMXCS

Lenb mpodeccrnoHaNsHO-TPYIOBOTO BOCIHTAHIS — (POPMHUPOBAHUE y 0OYJaIONINXCS 0OCO3HAHHOHN MPodecCHOHANBHOM
OpHEHTAINH, MOHUMaHHUA OOIIECTBEHHOTO CMEICTIAa TPyJa M 3HAYNMOCTH €ro s ce0s JMYHO, OTBETCTBEHHOTO,
CO3HATENEHOTO W TBOPYECKOTO OTHOMICHUS K OyAyIed HesTeNbHOCTH, NMPO(eCCHOHATBHONH 3THKH, CIIOCOOHOCTH
MIPEeIBUICTh M3MEHEHHS, KOTOPhIE MOTYT BO3HHKHYTH B NPO(eCcCHOHANBHON NEATSTFHOCTH, ¥ YMCHHIO padoTaTth B
M3MEHEHHBIX, BHOBB CO3JaHHBIX YCIOBHSX TPYIa.

Lenp gocTruraercs mo Mepe perieHus B €IMHCTBE CIICAYIONINX 3a/1a4:

— (hopMHpOBaHHE CO3HATEILHOTO OTHOIIEHUS K BEIOpaHHOH Tipodeccui;

— BOCIIMTaHUE YECTH, TOPAOCTH, JIIOOBH K MpPOQeccHu, CO3HATEIbHOTO OTHOIIEHHS K NPO(eccCHOHAIBHOMY JIOMrY,
MMOHNUMAEeMOMY KaK JIMYHAsi OTBETCTBEHHOCTh U 00S3aHHOCTb;

— (hopmupoBaHKe NICHX0JIOTUH NpodeccroHaa;

— (opmupoBanue MPoGeCCHOHATBHOMN KYIBTYPhI, 3ITUKU MPOPECCHOHATLHOTO OOIICHUS;

— (hopMHUpOBaHUE COIUATLHON KOMIIETCHTHOCTH U IPYTHE 33/1auH, CBSI3aHHBIC C UMHUKEM MPO(ECCHH U aBTOPHUTETOM
TPAHCIOPTHOM OTpaciu

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

bnok/4acte OI1IOI1T ‘ bnok 1. Iucturumasl / Yacts, GopMupyeMasi yuacTHUKaMU 00pa30BaTeNbHbIX OTHOIECHUI

2.1 JIncuMnJMHbI ¥ IPAKTUKH, HA KOTOPbIX OCHOBBIBAETCSI H3yYeHHEe JAHHOM 1M CHMIIJIMHbI

1 b1.0.52 JIlunamuika BaroHa
2 b52.0.02(Y) Y4eOHas - TEXHOJOIHYECKas! IPAKTHUKA
2.2 JIucuMn/JMHbI M NPAKTHKH, AJI51 KOTOPbIX U3yYeHUe JAHHOMN IMCUHIJIMHbI
He00X0IMMO KaK IpeAlIecTBYIoIee

1 b51.0.26.04 IIpoexTupoBaHKE BATOHOPEMOHTHBIX NPEANPHUITUN

2 b1.0.45 DkcnnmyaTaius u TEXHHYECKOE 00CTY)KHBAHHE TPY30BbIX BATOHOB

3 b51.0.48 TopMo3HBIE CHCTEMBI BATOHOB (TEOPHs, KOHCTPYKIIHS, PACUeT)

4 Bb1.0.49 PecypcocOeperatomiye TeXHOJIOTHH BOCCTAHOBICHHS JIETaJlel BATOHOB

5 Bb1.0.53 KoncTpynpoBaHue HECTaHAAPTHOTO TEXHOJIOTHIECKOTO 000pYIOBaHNS BaTOHOPEMOHTHBIX
TPEANPUSTHI

6 b1.B.ZIB.03.01 ABroMaTn3upoBaHHbIe paboune MEcTa BATOHHOTO KOMIUIEKCAa U BATOHOPEMOHTHBIX
TpEANPUSTHH

I b1.B./ZIB.05.01 Cuctemspl aBTOMAaTH3AIMH TPOU3BOJICTBA M PEMOHTA BarOHOB

8 Bb3.01(/1) BeimosnHeHNE BBITYCKHOM KBATU(UKAIIMOHHON paboThI




3 IIVTAHUPYEMBIE PE3YJBTATBIOBYYEHUSA 11O JUCIUAIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUAMMU K PE3YJIBTATAM OCBOEHUA
OBPA30OBATEJILHOM ITPOT'PAMMBI

Koa n Koa n HaumeHoBaHuUe
HanMMeHOBaHHe HHAMKATOPA J0CTHKEHUS ILitanupyemble pe3yabTaThl 00y4eHUs
KOMIETeHINH KOMIETeHINH
[NK-4 Crocoben 3HaTh: TEPMHUHBI U OIIPEEIICHIS OCHOBHBIX MTOHATHH B
PYKOBOANTB o0J1acTé TPEHUs, N3HAIINBAHNSA B COOTBETCTBHUH C
paboramu Ha JICUCTBYIOIEH HOPMATHBHO-TEXHUYECKOH TIOKYMEHTaIUEH;
ydJacTke (PU3MKO-XMMUYECKHE CBOMCTBA MOBEPXHOCTHBIX CJIOEB
MIPOM3BOJICTBA 110 TPYLIUXCS TEJ; BUABI PACYETOB Y3JI0B TPEHUSI OBIIKHOTO
TOXHITICCKOMY [1K-4.2 IIpumMeHsieT 3HaHUS coctana
00CITy)KMBaHHIO, YMeTh: IPOU3BOANTH PACUETHI Y3JIOB TPEHHS TOABUKHOTO
PEMOHTY 1 TEXHOJIOTUH BBIITOJTHEHHS coctana
KOHTPOITIO TEXHHYECKOTO OO0CITYKHBaHHS
U PEMOHTA IPY30BBIX BarOHOB
TEXHHYECKOTO
COCTOSTHUS .
Bnaners: BHIOOPOM METOZOB MOBBILIEHUSI H3HOCOCTOMKOCTH
KEJTE3HOJOPOKHOTO .
TPYLIUXCS AeTalleld OABWKHOTO COCTaBa
MIOJIBIXKHOTO
COCTaBa U
MEXaHH3MOB
4 CTPYKTYPA U COAEP KAHUE JUCIHHUIIJIMHBbI
Ounas gopma 3aouHas ¢opma *Kon
Ko HaumeHoBanue pa3iejioB, TeM U Yacel Yacebl HHAUKATOpA
BHI0B padoTt Cemectp Jex | Tp | Jag | CP Kypc Jex | Tp | Jla6 | CP JDOCTHKeHHSI
KOMIICTCHIIUH
1.0 | Pazgen 1. OcHOBBI
H3HOCOCTOMKOCTH nap
TpPeHHusl.
1.1 | OcHOBHBIE  TOHATHA H
OTIpeIeTICHUS TPUOOTEXHUKH 7 2 4 4lyer. 05 4 TK-4.2
u Ttpubomornn. KoHTakT
[IOBEPXHOCTEH.
1.2 | AxryanbHbIC 3a1a49u
TPHOOJIOTHH u 7 2 2 4/ycT. 0.5 4 [K-4.2
TPUOOTEXHUKU
1.3 | Ou3uKO-XUMIYECKHUE
CBOHCTBA  ITOBEPXHOCTHBIX
CJIOEB,  TPYIIUXCSA  Tell.
KauectBo TTOBEPXHOCTH. 7 2 4 4/ycT. 4 [K-4.2
OcraTouHble HAINPSKECHUS U
MHUKPOTBEPAOCTb.
IloBepxHOCTHAs SHEPrusl.
1.4 | Xapaktep B3aUMOJCHCTBUS 7 4 4 4lyer. 05 4 TK-4.2
MEKLy YaCTHUIIAMH BEIeCTBa
1.5 | Knaccudukamus BHJIOB
TpeHHS W  M3HAIIMBaHMS. 7 2 4 4lyer. 05 4 TK-4.2
Knaccudukarus "
0CcOOCHHOCTH BUJIOB TPEHHSI.
1.6 | dakrophl, OmpEAEISIOIINE
MHTEHCUBHOCTh
W3HALIMBAHHUS Map TPEHUs,
BUIBI MEXAaHUYECKOro U 7 4 2 4/ycT. 1 5 [1K-4.2
KOPPO3HOHHO-
MEXaHH4YECKOT0
W3HALIMBAHUS
1.7 | Ilpyunael ©W = MEXaHU3M
00pa3oBaHKsl BUAOB TPEHUS 7 4 2 4/ycr. 1 5 [1K-4.2
Y M3HAIIMBAHUS
1.8 | 3akonsr KynoHa. 3akoHbI
Kynona JUISL TpEHUs
ckonbxeHus: (1-4 3akoHBI). 7 2 4 4/ycr. 0.5 4 I1K-4.2
3axons! Kynona s TpeHns
kaueHus (1-3 3aKkoHsl).




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HaumeHoBaHHe pa3aesioB, TeM
BH/IOB padoT

Ounast gopma

3aouHas ¢opma

Cemectp

Yacsl

Jlek

Mp | Jlad

Cp

Kype

Yacsl

Jlek

Ip | JIa6

CP

*Kon
HHAUKATOpa
JOCTHIKECHU A

KOMIIeTEHIIU U

1.9

IIpumenenue 3aKOHOB
Kynoma  gna  pemeHus
IIPAKTUYECKUX 3a1a4

4

4/ycT.

I1K-4.2

2.0

Pasznen 2.
KoHcTpykTHBHBIE "
TEXHOJOTHYEeCKHEe MeTObI
NOBBINIEHUA
H3HOCOCTOHKOCTH
TPyLIHUXCS aeraJjiei
MOJABHKHOI'0 COCTaBa.

2.1

CMazouHble MaTepHualsl,
NpPUMEHSIEMbIE B TPYIIUXCS
y3J1aX MOJIBU)KHOTO COCTaBa.
TpeboBanuss K CMa30YHBIM
marepuanaM.  CMa3ouHble
MaTepuasl, IpUMEHSIEMBIC B
OyKCOBBIX y3nax
MOABHXHOTO cocTaBa.
CmazoqHbIe MaTepHaIIbI,
MMPUMCHACMBIC JUIA
MEXaHHU3MOB
JKEJIE3HOIOPOIKHBIX
TOpMO30B. PenbcoBeie u
KOHTAKTHBIC CMa304YHbIC
MaTepuasbl

4/ycT.

05

[1K-4.2

2.2

Bri0op  KOHCTPYKITMOHHBIX
MaTepHaJIOB y3JIOB TPEHHUS
MOJBWKHOTO ~ COCTaBa €
Y4eTOM HMX COBMECTHUMOCTH.
Marepuansl, IpUMEHIEMBIE
B y3JIaX TPEHHUS TOABHIKHOTO
COCTaBa, ux ¢usmKo-
MEXaHUYECKUE u
XHUMHYECKHE CBOWCTBA

4/ycT.

0.5

I1K-4.2

2.3

Ananus COBMECTUMOCTH
MaTepHajoB, MPUMEHSIEMBIX
B y3JIaX TPEHHS TIOIBIKHOTO
cocrasa

4/ycT.

I1K-4.2

24

TexHonornueckne MeTObI
MTOBLIIIIEHUS

HU3HOCOCTOMKOCTHU TPYILUXCS
JeTajgeH IO IBM>KHOTO
cocraBa. Kiaccuduxamms
METOJIOB HaHECEHUS
M3HOCOCTOMKHUX MOKPBITUH.

4/ycT.

0.5

I1K-4.2

2.5

Bri6op METOJI0B
YIPOUYHEHUS JieTanei
HNOJBW)KHOTO ~ cOCTaBa B
y371ax TpeHus

4/ycr.

[1K-4.2

3.0

Pa3nen 3.
IMoBpe:kaaeMocTh U M3HOC
TPYLUHUXCH neraJjiei
MOJABUKHOIO COCTABA.

3.1

OcCHOBBI ~ pacyeTra  Y3JIOB
TPpECHUA. HpI/IHHI/IH OLICHKH
paboTocmocoOHOCTH o
MIpEaACIIbHBIM COCTOSTHUSAM
00BEKTA. Pacuer Ha
U3HOCOCTOMKOCTE.  Pacuer
K03 dunneHTa TpEHUSL.
Pacuer TOJIIIUHBI

4/ycr.

0.5

[1K-4.2




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HaumeHoBaHHe pa3aesioB, TeM
BH/IOB padoT

Ounast gopma

3aouHas ¢opma

*Kox

Cemectp

Yacsl

Jlek

Mp | Jlad

Cp

Kype

Yacsl

HHAUKATOpa

Jlek

Ilp

JIa6

JOCTUIKEHUSI

CP
KOMIIETEeHLHH

cMazoyHoro cjos. Pacuer Ha
3aeJlaHue

3.2

Brinonnenue pacuera ys3ioB
TpeHus MOJIBUYKHOTO
COCTaBa

4/ycT.

4 [1K-4.2

3.3

Amnanmus u XapakTep
MOBPEKIAEMOCTH M HW3HOCA
TpyLuXcs Jeranen
TIOJIBMXKHOTO cocraBa
Tpubocucrema: [TsaTHUK-
noasTHUK. Tpubocucrema:
Penbc-koneco-ropmMo3Hast
koyonka.  Tpubocucrema:
DpUKIMOHHBIN KJIUH-
(hpUKIMOHHAS TTAaHKA

4/ycT.

0.5

4 [1K-4.2

3.4

OneHka H3HOCA TPYIIUXCA
Jeranen MOJIBUKHOTO
cocraBa

4/ycT.

6 I1K-4.2

®opma MIPOMEKYTOUHOM
aTTeCTAallUU — 3a4eT

4/3uMHsA

I1K-4.2

Konrponbhas pabora

4/3uMHSsS

4 I1K-4.2

Konrponbnas pabora

4/3uMHSsS

4 I1K-4.2

Hroro gacos (6e3 yaéra
YacoB HA MMPOMEIKYTOUHYIO
aTTECTAINIO)

17

34

57

92

5 ®OHJl OHEHOYHbBIX CPEACTB JIsA NTIPOBEAEHUSA _
TEKYIEI'O KOHTPOJISA YCIIEBAEMOCTHU 1 ITPOMEXYTOYHOU
ATTECTALUHU OBYYAIOILIUXCHA MO AMCIUITIJIMHE

@DoHJ OIIEHOYHBIX CPEACTB VIS IPOBEICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHON aTTecTalnu
T10 AUCUHIUINHE 0(OpMIIEH B BHE NpriioxkeHust Ne 1 k pabodeit mporpamMme AUCLMIUIMHBI M pa3MelIeH B 3JIEKTPOHHON
nH(popMannoHHO-00pa3oBaTeNbHON cpenie Y HUBEpCUTETa, JOCTYITHOW 00yYaloeMycst 4epe3 ero JMYHbIH KaOuHeT

6 YAEBHO-METOJNYECKOE U UTH®OPMAIIMOHHOE OBECNIEYEHUE
TV CHMUIIAHBI

6.1 YueOHas quTeparypa

6.1.1 OcHoBHas JuTEpPaTYpa

Kon-Bo k3.
bubnuorpaduueckoe onucanue B 6ubnmorexe/
OHJIAHH
Xomun, I1. H. Tpubonorus : yueonux st By3os / I1. H. Xonun,C. B. LlumkuH..
6.1.1.1 Mockaa : FOpaiit, 2021. - 236¢. - Texct: anexkTponHsIid. - URL: Omnnaitn
https://urait.ru/bcode/467477 (nata oopamenus: 09.09.2022)
Boponun, H. H. MaTepuanoBeeHne 1 TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTepHaioB
JUTS YKEIe3HOAOPOXKHOW TEXHHKH : yUeOHUK AJIS CTY/ICHTOB BY30B
6.1.1.2 xene3Honopoxkunoro Tpancrnopta / H. H. Boponun, /1. I'. Ecees, B. B. 3acsinkun Omnnaiin
o [v mp.] ; mox penakmmeit H. H. Boponuna ; per. b. M. ActamikeBud [u ap.]. Mocksa
: Mapmpyt, 2004. - 456c. - TekcT: anextponHsiid. - URL:
http://Jumczdt.ru/books/48/225567/
6.1.2 JlonoJHuTEIbHAS JUTEPATYypa
Kon-Bo 3k3.
bubnnorpaduueckoe onucanue B Onubnmoreke/
OHJAWH
I'ypa, I'. C. Mexanuka u TpuOOJIOTHS TBHKEHHUS KOJIECHOU Maphl B PEIILCOBOM
6.1.2.1 konee : MoHorpadus / I'. C. I'ypa. M. : YMII o o6pa3zoBanHuio Ha .-]I. TPAHCIL., 5
2013. - 527c.




Kapagaes, JI. M. Tpubonorus : yaedHoe mocobue / [I. M. Kapasaes. [lepms :

6.1.2.2 [MTHUITY, 2021. - 148c. - Tekct: anekTpoHHbIH. - URL: Omnnaitn
https://e.lanbook.com/book/239774 (nara obpamenus: 19.04.2023)
Tuxomupos, B. I1. Tpubomorus: METOIb MOAETHPOBAHUS IIPOLIECCOB : YICOHHUK U
6.1.2.3 MIPAaKTUKYM JUIA BY30B - 2-¢ u31. ucnp. u gonB. I1. Tuxomupos,O. A. I'opnenko,B. Onnaiin
R B. ITopommn.. Mocksa : FOpaiit, 2021. - 239c. - Tekct: anekTponHsrii. - URL:
https://urait.ru/bcode/471218 (narta obpamenus: 09.09.2022)
6.1.3 YueOHO-MeTOAUYECKHE PAa3PA0OTKH (B T. Y. VI CAMOCTOSATEIbHOI pa0doThl 00y4aIOIINXCH)
Kon-Bo 3Kk3.
bubnunorpadpuueckoe onucanue B Oubmnoreke/
OHJIANH
Manowmsikes, O.JI. Meroauyeckre yka3aHus 10 U3yYSHUIO TUCIUILTHHBI
b1.B./IB.02.01 TpeHue 1 u3HaIIUBaHUE Y3JI0B MTOJBUKHOTO COCTaBa 110
6.1.3.1 cneruanbHocTH 23.05.03 [ToaABMKHOM COCTaB KENE3HBIX TOPOT, CHEIHATIN3allns Omnnaiin
o I'pyzoseie Barons! / O.JI. Manomsnxkes; UpI'VIIC. — Upkyrck : UpI'VIIC, 2025. —
12 c. - Tekct: anektpoHHBIH. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_66247 1329 2025 1 signed.pdf
6.2 Pecypchbl nH(pOpMaMOHHO-TEJIeKOMMYHHKAINOHHOI ceTn « UHTepHET»
6.3 IIporpamMHoe o0ecneuenne H HH(POPMAILHOHHbIE CIIPABOYHBIE CHCTEMBbI
6.3.1 bazoBoe nporpamMmMHoe o0ecrieueHue
6311 Microsoft Windows Professional 10, rocymapctBeHHblli KOHTpakT oT 20.07.2021 Ne
T 0334100010021000013-01
6312 g/iicrosoft Office Russian 2010, rocymapctBenHsi KoHTpakT oT 20.07.2021 Ne 0334100010021000013 -
6313 F_oxitReade_r, cBOOOIHO pacrpocTpaHseMoe mporpaMMHoe obecnieuenue http:/free-software.com.ua/pdf-
o viewer/foxit-reader/
Adobe Acrobat Reader DC cBoOomHO pacmpocTpaHseMOoe TMpPOrpaMMHOE  OOecreucHHe
6.3.14 . .
https://get.adobe.com/ru/reader/enterprise/
SAunexc. bpaysep. IlpukmagHoe mporpamMMmHOe obOecnedeHne oOmero HasHaueHws, OducHsle
6.3.1.5 MIPUJIOKCHUS, JTUIICH3HS — CBOOOIHO PacpoCTpaHsIeMoe MporpaMMHOE odecrieueHue 1o JuieH3uu BSD
License
6.3.2 CnenuaIu3upoBaHHOE IPOrPAMMHOe o0ecreyeHHne
6.3.2.1 \ He npenycmotpeno
6.3.3 UndopManiuoHHbIe CIPABOYHbIE CHCTEMbI
6.3.3.1 ‘ He npenycMoTpeHst
6.4 IIpaBoBBIE H HOPMATHBHBIE JOKYMEHTBI
6.4.1 ‘ He npenycMoTpeHb!

7 OMACAHUE MATEPHAAJILHO-TEXHUYECKOI BA3BI,
HEOBXOJAUMOIi )11 OCYIECTBJEHHUSI YYEBHOI'O IPOLIECCA
MO JUCHUILIMHE

Kopnyca A, b, B, T, I, E UpI'VIIC naxonstcs no aapecy r. Upkyrck, yia. UepHsleBckoro, . 15;
kopnyc JI UpI' VIIC naxoautcs — no aapecy r. Upkyrck, yi. JlepmonTosa, a.80

VYuebnast aynuropus J{-313 juis npoBeneHus ISKIIMOHHBIX U TPAKTHUECKHUX 3aHATHH, 1a00paTOPHBIX paboT,
TPYTIOBBIX U MHIMBHUYaJIbHBIX KOHCYJIbTAUN, KYpCOBOI'O MPOSKTUPOBAHUS (BBINOJHEHHS KYPCOBBIX
paboT), TEKYIIEero KOHTPOJISI U MPOMEXKYTOUHOH arrectauu. OcHOBHOE 000pyI0BaHUE:!
CTeUaIN3NpOBaHHas MeOellb, MyJIbTUMEINAIPOEKTOP, 3KpaH, HOYTOYK (epeHocHOMH). s mpoBeaeHus
3aHATUI NMEIOTCs yueOHO-HATIIHbIE NOCo0Ms (TIPE3eHTAINH, TUIAKATHI).

Jlabopatopus «Tpudonorus» [I-015/1 mis mpoBeneHns 1abopaTopHBIX paboT, TPYNHOBBIX H
WHANBUAYAIBHBIX KOHCYIBTAIINH TEKYIIETO KOHTPOJIS M IPOMEXYTOYHOH arTtecTanni. OCHOBHOE
obopymoBaHue: crielaIn3upoBaHHas MeOenb T1ab0PATOPHBIN CTEH]] YCTATOCTHOW UCTIBITATEIPHON MAIIUHBI
(CYUM), obpaser mepoxosaroct OLLIC Rz 20.40.60.80 mxMm, mupometp C-20.2, TBepaOMEp JICKTPOHHBIH
TOMII-2, TonumHOMep yabTpa3BykoBoil A 1209, TonmuHomep ynbTpa3BykoBoi A1207-Y3

[Tomemnienns AJsl cCaMOCTOATENBHOM PabOTHI 00YUAIOIINXCS OCHAIIEHB KOMITBIOTEPHOM TEXHUKOM,
MOAKITIOUYEHHOH K MH()OPMALOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH «IHTepHEeT», 1 00eCIeYeHBI IOCTYIIOM B
AIEKTPOHHYI0 HH(OpMAMOHHO-00pa3oBaTenbHyo cpeay Upl YIIC. [Tomemenus st caMOCTOSTENbHO I
paboTHl 00yUarONIMXCSL:

— YUTAJIbHBIC 3aJIb;

— y4eOHbIe 3aIbl BEIYUCIUTENBHON Texaukn A-401, A-509, A-513, A-516, 1-501, A-503, 1-505, 1-507;

— ITIOMEIIEHHS UL XpaHeHHs 1 NPO(HIIaKTHYECKOro 00CIyKUBaHHs yueOHOro obopynoBanus — A-521

8§ METOANYECKHE YKA3AHMUSA JJISA OBYYAIOIIUXCA
1O OCBOEHHMIO JMCIIMITJIMHBI




Bun yuebHoM
NEeSITENLHOCTH

Opranuzanus yueOHOH NesTeIbHOCTH 00y4aromerocs

Jlexius

Jlexmusa (ot natmHCKOTO «lection» — dYTEHWE) — BHUJA ayAMTOPHBIX YYEOHBIX 3aHATHH.
Jlexuus: 3akyangbpIBacT OCHOBBI HAyYHBIX 3HAHMM B CHCTEMATU3UPOBAHHOM, MOCIIENOBATEIbHOM,
0000mIeHHON (hopMe; pPaCKPHIBACT COCTOSHHE M TIEPCIIEKTHUBBI PA3BUTHS COOTBETCTBYIOIICH
00JacT HAyKW M TEXHUKW; KOHIEHTPUPYET BHHUMaHHE OoOydJaromuxcs Ha HamOoJiee CIOKHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIUPYET [MO3HABATEIBbHYIO aKTHBHOCTH 00YYaIOIINXCSl.

Bo Bpemsi JIEKIMOHHBIX 3aHATHH OOy4YaloOmMiics JOJDKEH YMETh CKOHLEHTPHPOBATh
BHUMaHHE Ha HM3Yy4aeMbIX HpoOJieMaX M BKIIOYUTH B pabOTy Bce BUABI MaMSTH: CIIOBECHYIO,
00pa3HyI0 U MOTOPHO-JBHUTraTeNlbHy0. J[J11 3TOro Bech MaTepua, u3jlaraéMblii pernoiaBaTeiem,
oOydaroremMycsi HEOoOXOAMMO KOHCHEKTUpOBaTh. Ha MONAX KOHCHEKTa clenyeT IoMedaTh
BOTIPOCHI, BBIJCNICHHBIE OOydYalOMMUMCS Ui KOHCYJNBTAIlMM C IIperojaBaTelieM. BBIBOIEL,
MTOJTy9ICHHBIE B BUIE POPMYII, pEKOMEHIYETCA B KOHCIIEKTE MO TICPKUBATh WIIM OOBOJUTH PAMKOIA,
9TOOBI JIydIle 3alOMHUHANUCh. [lOJE3HO COCTaBUTH KpAaTKAH CIPAaBOYHHUK, COJICpPIKAIIUI
OTIpe/IeIICHNS] BAKHEUIINX MOHATHH Jekunu. K KakIoMy 3aHATHIO CIIeAyeT pa3odparb MaTepuat
mpensiayImel nexiun. M3ydas Marepmand 1O Y4eOHHKY FUIM KOHCIIEKTY JIEKIWH, CIIeAyeT
MIEPEXOANTH K CIEAYIOMIEMY BOIIPOCY TOIBKO B TOM CIIydae, KOTJja XOPOIIO YCBOSH IIPEIbIIyIITHA
BOIPOC. PsiJ1 BONPOCOB TUCIUIUIMHBI MOXKET OBITh BBIHECEH Ha CaMOCTOsITEIbHOE H3yueHue. Takoe
3ajaHue TpeOyeT ONepaTHBHOIO BHIMOIHEHUS. B KOHCIIeKTe JIeKIuii He0OXOJMMO OCTaBUTh MECTO
JUISL OCBEILLEHUS] YIOMSHYTBIX BOIpocoB. O003HAYMTH BOIIPOCHI, TEPMHHBI, MaTepuall, KOTOPbIH
BbI3BIBACT TPYAHOCTHU, IOMETUTH U NONBITATHCA HaWTH OTBET B peKOMeHﬂyeMOﬁ JaTepartype. Ecmn
CaMOCTOSTENILHO HE yJaeTcsi pa3o0paThcs B MaTepuae, To He00X0auMo chopMyIUpOBaTh BOIIPOC
U 3a]1aTh MPENoIaBATEII0 Ha KOHCYJIbTALNH, Ha IPAKTUYECKOM 3aHSATHU

IIpaktuueckoe
3aHATHE

[IpakTHyeckoe 3aHsATHE — BUJ ayJJUTOPHBIX Y4eOHBIX 3aHSITHIL, LieieHanpaBieHHas hopma
OpraHu3aIluy y4eOHOTo IMpoliecca, MPU peaau3alii KOTopoil oOydaromuecs Mo 3aAaHUI0 U M0
PYKOBOJICTBOM TIpENOaBaTeNs BBIIOJHAIOT MpakTHdeckue 3amaHus. I[Ipakrudeckue 3amaHus
HanpaBjeHbl Ha yriyOJleHHe HAYYHO-TECOPETHYECKUX 3HAaHUHW M OBIIAJICHHE OINpPEICIICHHBIMU
METOaMH paboThl, B MPOLIECCE KOTOPBIX BHIPAOATHIBAIOTCS YMEHUSI U HABBIKW BBITIOJIHEHUS TEX
WIN WHBIX y4eOHBIX AeHCTBHMI B maHHOW cdepe Hayku. IIpakThdeckue 3aHATHSA pPa3BUBAIOT
Hay4YHOE MBIIIICHHE M PEYb, MO3BOJIAIOT MPOBEPHUTH 3HAHMS OOYYarONIMXCS, BBICTYHAIOT Kak
CpeACTBa ONEPaTUBHOM 0OPATHOH CBSI3M; LIENb MPAKTHUECKUX 3aHATHH — yIIIyONsATh, pacInpATh,
JCTaTN3UpPOBaTh 3HAHMSA, ITIOJydCHHBIE HA JICKIMH, B 00OOIIECHHOW ¢opMe M CONeHCTBOBATH
BBIPaOOTKE HaBBIKOB MPO(ECCHOHAILHOH NEeATEIBHOCTH.

Ha mpaktudgecknx 3aHATHSX MOAPOOHO paccMaTpHBAIOTCS OCHOBHBIE  BOMPOCHI
JUCHUIUINHBIL, pa30uparoTCcsl OCHOBHBIE THITHI 33/1a4. K Kax10My IpakTHYeCKOMY 3aHATHIO CIEAyeT
3apaHee CaMOCTOSATENFHO BBHITIONHUTH JOMAITHEe 3aJaHie W BBIYYHMTH JIEKIIMOHHBIH MaTepuas K
cnenyromiei Teme. CuCTeMaTHUeCKOE BBIMIOJHEHNE JOMAIIHUX 33/1aHUI 0053aTEIBHO U SIBIACTCS
Ba)XHBIM (paKTOPOM, CIIOCOOCTBYIOLIMM YCIIEUIHOMY YCBOCHHUIO JUCIUIUIMHBI

CamocrosiTenbHast
pabota

OOydenne mo gucuuiuinHe «TpeHHe W WM3HAIIMBaHME Y3JOB IIOJBM)KHOTO COCTaBa)
MpeycCMaTpuBaeT aKTHBHYIO CaMOCTOSITENbHYIO padoTy oOydaromierocs. B pasmene 4 paboueit
IIpOrpaMMBbl, KOTOpHIH Ha3bBaeTcs «CTpyKTypa M COAEp)KaHHE TUCHUIUIMHBI», BCE YaChI
CaMOCTOATENIFHOW paboThl pachucaHbl IO TeMaM M BONpocaM, a TakXke yKa3zaHa HeoOxoammas
yueOHas TuTeparypa: 00ydJaroluics u3ydaeT y4eOHbli MaTepual, pa3oupaeT NpUMephl U pelaer
pa3HOYPOBHEBbIE 33Ja4l B paMKaX BBIOJHEHUS Kak OONIMX JOMAIlHUX 3aJaHuil, Tak U
WHAMBUIYaNbHBIX JoMamHux 3aaanuil (M3) u npyrux BuaoB paboT, mpeyCMOTPEHHBIX paboueit
MIPOrpamMMOil TUCHUILIMHBL. [Ipy BBITOJHEHWM NOMAIIHMX 3alaHuii oOydaromemycs Cileayer
oOpaTuThCsl K 3ajadaM, PEUICHHBIM Ha MPEIbIIYIINX INPAKTHUYECKUX 3aHATHAX, DPEIICHHBIM
JoMalntHuM paboTaM, a TakkKe K IpUMepaMm, MPUBOJMMBEIM JekropoM. Ecmm storo Oymer
HEJIOCTaTOYHO JUISl BBIIIOJHEHHWS Bce pabOTBl MOKHO JOMOJHHUTEIHFHO BOCIIOJIB30BATHCS
y4eOHBIMH TIOCOOMSMH, NTPUBEAEHHBIMU B pa3zene 6.1 «YuebHas aureparypa». Ecin, HecMoTps
Ha M3Y4YCHHBIH MaTepHaj, 3aJaHHe BBINOJIHUTH HE YIAeTcs, TO B 00S3aTEJLHOM IOps/KEe
HEOO0XOIUMO TOCETUTHh KOHCYIBTAIMIO MTPETIOIaBaTeNsl, BEAYIIETO MPAKTHIECKHE 3aHATHS, W/ HITH
KOHCYJBTAIIHIO JIEKTOPA.

JomamHue 3anaHus, WHIMBUAYaJbHbIE JOMAIIHME 3aJaHusi W Jpyrue pa60TLI,
MIPEeIyCMOTPEHHBIE paboUel mporpaMMOon JUCIUIUTHHBI JOJDKHBI OBITH BRIITOTHEHBI 00YYarOIIMCS
B YCTaHOBJICHHBIE IIPETIOABATENIEeM CPOKH B COOTBETCTBHU C TPEOOBaHMAMHU K O(GOPMIICHHIO
TEKCTOBOH M rpaduuecKkoil JoKyMeHTaluu, chopMmynupoBaHHbM B [lonoxenun «TpeboBaHus K
0 OpMIICHHIO TEKCTOBOH M rpaduueckoil JokyMeHTauu. HopMOKOHTpOIIB

KomMmrieke yq4eOHO-MEeTOANUECKUX MAaTepHaioB TI0 BCEM BUIAM Y4eOHOU JMesSTENbHOCTH, MPEIyCMOTPEHHBIM paboueit
MIPOTPaMMO¥ AUCIMITIIMHEI (MOIYJIS), pa3MeIleH B NIEKTPOHHOW HH(POpMAIIMOHHO -00pazoBaTensHoi cpeae Upl VIIC,
JIOCTYITHOU 00ydaromemMycs 4epe3 ero JUIHbIN KaOuHeT




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  OOecreueHusi CHUCTEMbl OLEHKM KadecTBa OCBOEHHUS  0O0ydaroIMMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHWBaHUs KayecTBa OCBOCHHS 00pa30BaTEIbHOM MPOrpaMMbl U YpPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3ysIbTaToOB 00yueHHsI 3ajauaM OyayIiei npodeccuoHaaIbHON
JIeATEILHOCTH Yepe3 COBEPIICHCTBOBAHUE TPATUIIMOHHBIX U BHEAPEHHE WHHOBAIIMOHHBIX METO/OB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— CaMOIIO/ITOTOBKA U CAMOKOHTPOJIb O0YUAIONINXCS B MPOIIecce 00yueHUsI.

@DOH/I OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMUIIOB OLICHUBAHMUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTh, 3PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
cucreMa:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEPIICHUI0 OCBOCHHS 0O0pa30oBaTEIbHON MpPOrpaMMbl; JaeT OOIlee MPEeICTaBICHUEe O BHUIC
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIIETEHIIMWA; TO3BOJISIET  pellaTh TUIOBBIE 3aJaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOIUKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh pelaTh MPaKTUYECKHUE 3aJa4M MOBBIIIEHHOMN CIOXHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTUBHOM H
METOJMYECKOM 00ECTICUEHHUH.



IIpor

2. llepeyeHb KOMMNETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET

AUCHHUILIMHA.

IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

Jucimmnba «TpeHue W M3HAIIMBAaHWE Y3JIOB IOJBIDKHOTO COCTaBa) Y4acTBYeT B
(bopMHpPOBaHUN KOMITETCHIIUHA:
[1K-4. CnocobeH pyKoOBOOWTH padOTaMu HAa y4acTKE HPOM3BOJACTBA MO TEXHUYECKOMY
00CITy>)KUBAaHHIO, PEMOHTY U KOHTPOJIIIO TEXHUYECKOTO COCTOSIHUS HKETIE3HOJOPOKHOTO MO IBUKHOTO
COCTaBa M MEXaHHW3MOB

aMMa KOHTPOJIbHO-OLlEHOYHBIX MePONPUSITHI

ouHasi popma o0yUeHus

Ne

HanmenoBanue
KOHTPOJIBHO-
OLICHOYHOT'O
MEPOTIPUSITHS

OOBEKT KOHTPOJIA

Kong
HWHIUKATOpa
JIOCTHIKEHHS

KOMIIETEHI[UU

HaumMmeHOBaHNE OLIEHOYHOTO
cpexnctsa (popma
npoBeaeHU*)

6 cemecTp

1.0

Paznen 1. OcHOBBI M3HOCOCTOHKOCTH Nap TPEHU

11

Tekymuii KOHTPOJIb

OCHOBHBIE TIOHATHS U
OTIpe/ieIeHUsI TPUOOTEXHUKH U
Tpubonoruu. Kontaxr
[IOBEPXHOCTEH.

I1K-4.2

CobecenoBanue (yCTHO)

1.2

Tekymuii KOHTPOJIb

Muxporeomerpus
noBepxHocTel. Harpy3ka,
CKOpOCTh M TeMIIepaTypa B
KOHTaKTe.

I1K-4.2

CobecenoBanue (yCTHO)

13

Tekymuii KOHTPOJIb

AKTyaJbHbIC 3a1a4¥l TPHOOJIOTHH
U TPUOOTEXHUKH

I1K-4.2

Pa3zHoypoBHEBbIC 3a1a4n
(3a7aHMsI/TTICHBMEHHO )

1.4

Tekymuii KOHTPOJIb

Dduznko-xuMHUUecKue CBOHMCTBa
MMOBEPXHOCTHBIX CJIOEB,
Tpywmuxcs ten. Kauectso
noBepxHocTU. OCcTaTOUHbIE
HaNpPsDKEHUS. 1 MUKPOTBEPAOCTD.
[ToBepxHOCTHasl HHEPrusl.

I1K-4.2

CobecenoBanne (yCTHO)

1.5

Tekymuii KOHTPOJIb

AncopOrust 1 XeMOCOpOIHS.
O¢ddexr Pedunpepa.
XuMHU4ecKasi akTHBHOCTb.
Arpesus. CTpykTypa
MTOBEPXHOCTH

[1K-4.2

CobecenoBanue (yCTHO)

1.6

Tekymuii KOHTPOJIb

Xapakrep B3auMOJICHCTBUS
MEKy YaCTHIAMH BELIECTBA

[1K-4.2

Pa3zHoypoBHEBbIE 331a4n
(3a1aHMsI/TIMCBMEHHO )

1.7

Tekymuii KOHTPOJIb

Knaccugukarys BUI0B TpEHUS U
n3HammBanus. Kiaccugukanms
1 0OCOOCHHOCTH BHIOB TPCHHUS.

I1K-4.2

CobecenoBanue (yCTHO)

1.8

Tekymuii KOHTPOJIb

Knaccudukanus BugoB
n3HaimuBauus. [IyTH CHUKEHUS
WHTEHCUBHOCTH W3HAIIMBAHUS

I1K-4.2

CobecenoBanue (yCTHO)

1.9

Tekymuii KOHTPOJIb

DaKTOPBI, ONPEAECTIAIONINE
UHTEHCUBHOCTb W3HAIIMBAHUS
rnap TpE€HuUsA,; BUbI
MEXaHHUYECKOTO U KOPPO3UOHHO-
MEXaHHYCCKOT'O M3HAILIMBAHUA

I1K-4.2

Pa3zHoypoBHeBbIe 3a1aun
(3a1aHUS/TTUCEMEHHO)

1.10

Texymuii KOHTPOIb

HpI/ILII/IHLI U MCXaHHU3M
06p330BaHI/I${ BUIOB TPCHUA U
WU3HAIIUBaHUA

I1K-4.2

PasHOypoBHEBBIC 3a1a4H
(3a1aHUS/TTUCEMEHHO)

111

Texymuii KOHTPOIb

3axons! Kynona. 3akoHbl
KynoHa 115t TpeHHsI CKOJIbKEHUS
(1-4 3axonsr). 3akoHbl KynoHa
Juist Tpenust kauenus (1-3
3aKOHBI).

I1K-4.2

CobecenoBanue (yCTHO)

1.12

Texymuii KOHTPOIb

ITpumenenue 3akonoB Kynona
JUIS peLIeHUs] TPaKTHUECKUX
3ajau

[1K-4.2

PasHOypoBHEBBIC 3a/1a4H
(3a1aHUS/TTUCEMEHHO)




IIpomexxyrouHas
arrecranus

Pasnen 1. OcHOBEI
M3HOCOCTOMKOCTH Iap TPEHUS.

I1K-4.2

3ader (cobecemoBaHme)
3aueT - TeCTUPOBAHUE

(KOMIIBIOTEPHBIE TEXHOJIOTHH)

7 cemecTp

2.0

Pasznen 2. KoHCTPYKTHBHBIE U TEXHOJOTHYeCKHEe METOAbI MOBbIIIEHUS] U3HOCOCTONKOCTH TPyLIMXCS
nerajied MoJABUKHOIO COCTaBa

21

Tekymuii KOHTPOJIb

CMazouHble MaTepHalbl,
MPUMEHSIEMEBIC B TPYIIUXCS
y3J1aX TO/IBUKHOTO COCTaBa.
TpeboBanust K CMa30YHBIM
MaTepuaiam. CMa304HbIC
MaTepHalbl, IPUMEHSIEMBIE B
OYKCOBBIX y3JIaX MOJBIYKHOTO
cocraBa. CMaz04HBIC
MaTepHalIbl, IPUMEHSIEMBIE IS
MEXaHU3MOB KeJIE3HOJOPOKHBIX
TOpMO30B. PenbcoBbie 1
KOHTaKTHbIE CMa304HbIE
MaTepHUaIbl

I1K-4.2

CobecenoBanne (yCTHO)

2.2

Tekymuii KOHTPOJIb

KoHCTpyKIMOHHBIE METOMBI
TOBBILICHUS H3HOCOCTOHKOCTH
TPYLIMXCS AeTajeil MOABUKHOTO
COCTaBa, UX KiIaccu(uKaius

I1K-4.2

CobecenoBanne (yCTHO)

2.3

Tekymuii KOHTPOJIb

Br160p KOHCTPYKIIMOHHBIX
MaTEepHaJIOB y3JIOB TPCHUS
MOJIBIKHOTO COCTaBa C yIETOM
HX COBMECTHMOCTH. MaTepHrairsl,
MPUMEHSIEMBIC B y3JIaX TPECHHUS
MOJIBMYKHOTO COCTaBa, UX
(DU3UKO-MEXaHUYECKUE U
XUMUYECKHE CBOMCTBA

I1K-4.2

CobecenoBanue (yCTHO)

24

Tekymuii KOHTPOJIb

AHanu3 COBMECTUMOCTH
MaTepuasoB, IPUMEHIEMBIX B
y3J1ax TPEHUSI OJIBUYKHOTO
COCTaBa

I1K-4.2

B pamxax TTIT**:
Pa3zHoypoBHEBBIE 3a1aun
(3a1aHUS/TIUCHMEHHO)

2.5

Tekymuii KOHTPOJIb

TexHOIOrMYECKHE METOBI
HOBBIIIEHUS] H3HOCOCTOMKOCTH
TPYLUXCA JETAJIEN TI0JBUXKHOTIO
cocraBa. Knaccudukarys
METOJI0B HAHECEHUS
HU3HOCOCTOMKUX MOKPBITUI.

I1K-4.2

CobecenoBanue (yCTHO)

2.6

Tekymuii KOHTPOJIb

HannaBka n3HOCOCTOMKHX
nokpbITUi. Hanbuienue
HU3HOCOCTOMKUX MOKPBITUH U3
MOPOIIKOBBIX MaTE€PHaJIOB.
MeTtobl ynpo4HEHUs
MIOBEPXHOCTEH JIeTanell B y3iuax
TPEHUS TIOABIKHOTO COCTaBa

I1K-4.2

CobecenoBanue (yCTHO)

2.7

Tekymuii KOHTPOJIb

Bri6op MeTom0B ynpouHeHHs
JeTaneu MoBUKHOI0 COCTaBa B
y3J1ax TPEHHs

I1K-4.2

Pa3zHoypoBHEBbIE 3a1aun
(3a1aHUS/TTUCEMEHHO)

3.0

Pasnea 3. IloBpexnaeMocTh M M3HOC TPYLIUXCS AeTaJell MOJABHKHOIO COC

TaBa

3.1

Texymuii KOHTPOIb

OCHOBBI pacyeTa y3JI0B TPEHHUSI.
[Mpunumn oneHku
paboTOCIIOCOOHOCTH IO
MPEJCITBEHBIM COCTOSHUSIM
o0OBekTa. Pacuer Ha
M3HOCOCTOMKOCTD. Pacuer
koddunuenra Tperus. Pacuer
TOJIIIUHBI CMa309HOTO CJIOS.
Pacuer Ha 3aenanue

I1K-4.2

CobecenoBanue (yCTHO)

3.2

Texymuii KOHTPOIb

Brimonnenne pacyeTa y3J10B
TPpCHUS MMOJABHUIKHOT'O COCTaBa

[1K-4.2

B pamxax TTIT**:
PazHoypoBHeBbIe 3a1a4n

(3a1aHUS/TTUCEMEHHO)




3.3

Tekylmuii KOHTPOJIb

AHanu3 ¥ XapaxkTep
MOBPEXIAEMOCTH U M3HOCA
TPYLIUXCS AeTajed OABMKHOTO
cocraBa Tpubocucrema:
[TATHUK-TTO IS THUK.
Tpubocucrema: Pensc-koneco-
TOPMO3Hast KOJIOAKA.
Tpubocucrema: OpUKIHOHHBIH
KIMH-(ppUKINMOHHAS IIAaHKA

I1K-4.2

CobecenoBanue (YCTHO)

3.4

Tekyimuii KOHTPOJIb

OreHka n3HOCA TPYLIUXCS
JieTaJieil MOABHMIKHOTO COCTaBa

I1K-4.2

Pa3zHoypoBHEBBIE 3a1aun
(3a1aHUS1/IUCHMEHHO)

IIpomesxyTouHas
aTTecTanus

Paznen 2. KoHCTpyKTHBHEIE U
TEXHOJIOTHUECKUE METOIbI
MOBBIIIEHUS] U3HOCOCTOMKOCTU
TPYLIUXCS AeTajled OABMKHOTO
cocTasa.

Paznen 3. IloBpexnaeMocTsb U
M3HOC TPYILUXCS eTaneu
MTOJIBIKHOTO COCTaBa.

I1K-4.2

3auer (cobecenoBanue)
3auer - TeCTUPOBAHUE
(KOMITBIOTEpHBIE TEXHOJIOTHN)

IIpor

aMMa KOHTPOJIbHO-0I[€HOYHbIX MePONPUATHIT

3a04Hasi (popMa o0yueHust

HaumeHnoBaHue
KOHTPOJIBHO-
OLICHOYHOT'O
MEPOTIPUSITHS

OOBEKT KOHTPOJIA

Kox
HHIUKATOpa
JTOCTHIKEHUS

KOMITETEHITNH

HaumeHnoBanue o11eHOUHOTO
cpenctsa (popma
poBeeHU*)

5 Kypc, ceccusi yCTAaHOBOYHAs

1.0

Paszpgen 1. OCHOBBI H3HOCOCTOHKOCTH AP TPEHUs.

11

Tekymuii KOHTPOJIb

OCHOBHBIE TIOHATUS U
OTIpe/ieIeHUsI TPUOOTEXHUKH U
Tpubonorun. Konrakr
MIOBEPXHOCTEH.

I1K-4.2

CobecenoBanne (yCTHO)

1.2

Tekymuii KOHTPOJIb

Muxporeomerpust
noBepxHoctei. Harpyska,
CKOpOCTh M TEMIIepaTypa B
KOHTAaKTe.

I1K-4.2

CobecenoBanue (yCTHO)

1.3

Tekymuii KOHTPOJIb

AKTyaJbHbIE 3371291
TpUOOJIOTHH U TPUOOTEXHUKU

I1K-4.2

Pa3zHoypoBHEBbIE 3a1aun
(3a1aHUS/TTMCEMEHHO)

14

Tekymuii KOHTPOJIb

DU3NKO-XUMUYECKUE CBOMCTBA
MMOBEPXHOCTHBIX CJIOEB,
Tpymuxcs ten. Kauecto
noBepxHocTH. OCTaTOUHbIE
HaNpsDKEHUS. 1 MUKPOTBEPIOCTb.
IloBepxHOCTHAs SHEPrusl.

I1K-4.2

CobecenoBanue (yCTHO)

15

Tekymuii KOHTPOJIb

AncopOrust 1 XeMOCOpOIHS.
Dddexr Pedunmepa.
XuMHYecKast akTHBHOCTb.
Arpesusi. CTpykTypa
MMOBEPXHOCTH

I1K-4.2

CobecenoBanue (yCTHO)

1.6

Texymuii KOHTPOIb

Xapakrep B3auMOJICHCTBUS
MEXy YaCTHUIIAMHU BEIIECTBA

I1K-4.2

PasHoypoBHeBBIC 331241
(3a1aHUS/TTMCEMEHHO)

1.7

Texymuii KOHTPOIb

Kiaccudukanmns BUI0B TpeHUS 1
n3HammBauus. Kinaccupukamus
1 0COOCHHOCTH BUJIOB TPCHHS.

I1K-4.2

CobecenoBanue (yCTHO)

1.8

Texymuii KOHTPOIb

Knaccudukanus BugoB
n3HamuBaHus. [lyTu cHIbKeHus
MHTEHCUBHOCTHU M3HAIINBAHUS

I1K-4.2

CobecenoBanue (yCTHO)

1.9

Tekymuii KOHTPOJIb

DaxTophbl, ONPEACIIAIOIINE
WMHTCHCHUBHOCTDH U3HAILIMBAHUA
rnap TpE€HuUsA,; BUbI
MEXaHUYECKOI'0 U KOPPO3HOHHO-
MEXAHUYECKOI'0 U3HALIMBAHUS

I1K-4.2

Pa3zHoypoBHeBbIE 3a1aun
(3a1aHUS/TTUCEMEHHO)

1.10

Tekymuii KOHTPOJIb

IIpuurHEl U MEXaHU3M
00pa30BaHMs BUIOB TPEHUS U
M3HAIINBAHUS

I1K-4.2

Pa3zHoypoBHeBbIE 3a1aun
(3a1aHUA/TTUCEMEHHO)




1.11

Texymuii KOHTPOIb

3akonb! Kymona. 3akoHbl
Kynona aist TpeHUS CKOJIBKECHUS
(1-4 3axownsr). 3akonb! Kynona
JUis TpeHus kaueHus (1-3
3aKOHBI).

I1K-4.2

CobecenoBanue (yCTHO)

1.12

Tekylmuii KOHTPOJIb

[Ipumenenue 3akoHoB Kynona
JUI peLIeHUs TPaKTHUECKUX
3ajgau

I1K-4.2

Pa3zHoypoBHEBBIE 3a1aun
(3a1aHUS/TIUCHMEHHO)

5 Kypc, ceccust 3SMMHSAS

Tekylmuii KOHTPOJIb

Pa3zgen 1. OcHOBBI
M3HOCOCTOMKOCTH Map TPEHHUSL.

I1K-4.2

Konrponbnas padora (KP)
(IMCHMEHHO)

IIpomesxyTounas
aTTecTanus

Pa3zgen 1. OcHOBBI
M3HOCOCTOMKOCTH Map TPEHHUsL.

I1K-4.2

3auer (cobecenoBaHue)
3auer - TECTUPOBAHUE
(KOMITBIOTEpHBIE TEXHOJIOTUN)

5 kype, ceccusi 3UMHSAS

2.0

Pasnen 2. KOHCTPYKTHBHBIC U TEXHOJOTHYeCKHE MeTO/Abl NOBbIIICHUS HW3HOCOCTONKOCTH TPYILIMXCS
neTrajed mMoJABUKHOIO COCTABA.

2.1

Tekymuii KOHTPOJIb

CmMa3zouHble MaTepHabl,
MPUMEHsIEMbIE B TPYILIUXCS
y371ax MOJBHUKHOTO COCTaBa.
TpebGoBaHU K CMa30YHBIM
MaTepuaiam. CMa304HbIC
MaTepHalbl, IPUMEHSIEMBIC B
OYKCOBBIX y3JIaX MOJBHYKHOTO
cocraBa. CMa304HBIC
MaTepHalIbl, IPUMEHSIEMBIC IS
MEXaHHU3MOB JKEJIE€3HOJOPOKHBIX
TOpMO30B. PenbcoBbie 1
KOHTAKTHBIC CMAa304YHBIC
MaTepHabl

I1K-4.2

CobecenoBanne (yCTHO)

2.2

Tekymuii KOHTPOJIb

KoHcTpykunoHHbIE METOBI
MOBBIIICHUS U3HOCOCTOMKOCTH
TPYLIUXCA JeTaliel OBUKHOTO
COCTaBa, UX Kiaccu(uKalums

I1K-4.2

CobecenoBanue (yCTHO)

2.3

Tekymuii KOHTPOJIb

Br160p KOHCTPYKIIMOHHBIX
MaTEepHaJIOB y3JIOB TPCHUS
MOJIBIKHOTO COCTaBa C y4€TOM
X COBMECTUMOCTH. MaTtepuaisbl,
MpUMEHsIEMbIE B y3JIaX TPEHUS
MOJIBIDKHOTO COCTaBa, UX
(hu3uKO-MeXaHUUECKHE U
XUMHUYECKHE CBOMCTBA

I1K-4.2

CobecenoBanue (yCTHO)

24

Tekymuii KOHTPOJIb

AHanu3 COBMECTHUMOCTH
MaTepHasoB, MPUMEHIEMBIX B
y37aX TPEHHUS MTOABIKHOTO
cocTaBa

I1K-4.2

B pamkax TTIT**:
Pa3zHoypoBHEBbIE 3a1aun
(3a1aHUSA/TTUCEMEHHO)

2.5

Tekymuii KOHTPOJIb

TexHOMOrMYECKHE METOBI
HOBBIIIEHUS U3HOCOCTOMKOCTH
TPyLUXCA JETaJIEN IIOJBUKHOTO
cocraBa. Knaccugukarus
METOJI0OB HAHECEHUS
HM3HOCOCTOMKUX MOKPBITUH.

I1K-4.2

CobecenoBanue (yCTHO)

2.6

Tekymuii KOHTPOJIb

Hannaska n3Hococtoikux
nokpslTuil. HanpulieHue
HM3HOCOCTOMKHUX IOKPBITUH U3
IIOPOILIKOBBIX MaTEPHUAIIOB.
Meronbl yIpOYHEHUS
IIOBEPXHOCTEH eTaneil B y3uax
TpEHMUs IOABUXKHOIO COCTaBa

I1K-4.2

CobecenoBanue (yCTHO)

2.7

Tekymuii KOHTPOJIb

Br16op MeTo0B yIIpodYHEHUS
JeTaneu IMoIBUKHOIO COCTaBa B
y3J1ax TPEHHs

I1K-4.2

Pa3zHoypoBHeBbIE 3a1aun
(3a1aHUA/TTUCEMEHHO)

3.0

Pa3gen 3. IloBpekaaeMoOCTh M M3HOC TPYIUMXCS JeTaleil HOABHKHOIO COCTABA.

3.1

Texymuii KOHTPOIb

OCHOBBI pacyeTa y3JI0B TPEHUSI.
ITpuHIUN OLIEHKH

[1K-4.2

CobecenoBanue (yCTHO)




paboTOCTIOCOOHOCTH TIO
MPECITBHBIM COCTOSHUSIM
oObekTa. Pacuer Ha
W3HOCOCTOMKOCTL. PacueT

ko3 dunueHTa TpeHus. Pacuet
TOJIIMHBI CMa30YHOI0 CJIOS.
PacueT Ha 3aenanue

B pamkax TTIT**:
N BeimonHeHue pacyera y3ioB
3.2 Texymuii KOHTPOJIb I1K-4.2 Pa3HoypoBHEBBIE 331241
TPEHHs HOABMKHOI'O COCTaBa
(3a1aHUS/TIUCHMEHHO)

AHanus u xapakrtep
MOBPEXIAEMOCTH U MU3HOCA
TPYLIUXCS AeTajled TOABMKHOTO
cocraBa Tpubocucrema:

3.3 Tekymuii KOHTpob | [ISTHUK-TOAMSATHUK. I1K-4.2 CobecenoBanue (yCTHO)
Tpubocucrema: Pensc-koneco-
TOPMO3Has KOJIOAKA.
Tpubocucrema: OpUKIHOHHBIH
KIMH-(pPpUKINOHHASA IIAaHKA

OrieHKa H3HOCA TPYLIUXCS K-4.2 PasHoypoBHEBBIE 321241

3.4 Texymuii KOHTPOJIb .
JleTaJlel IOJIBUYKHOI'O COCTaBa (3a1aHUS1/IUCHMEHHO)

5 Kypc, ceccus JeTHSS

Pazgen 3. [ToBpexaaeMocTs U
Tekymuii KOHTPOJIb | U3HOC TPYLIMXCS AeTaneit [1K-4.2
TIOZBIMKHOTO COCTaBa.

KontponrHas padora (KP)
(TTMCHMEHHO)

Paznen 2. KoHCTpyKTHBHEIE U
TEXHOJIOTHYECKHUE METOIBI
MMOBBIIIEHUS H3HOCOCTOMKOCTH
[IpomexxyrodHas TPYIIUXCS eTajeld OABIKHOTO
aTTecTalus cocTaBsa.

Paznen 3. [ToBpexaaeMocTs U
W3HOC TPYIIUXCS IeTaneit
MOJBMXKHOTO COCTaBa.

3adert (cobecemoBaHme)
[1K-4.2 3a4er - TeCTHPOBaHUE
(KOMITBIOTEpHBIC TEXHOJIOTHN)

*®opMa MpoBeIeHUsT KOHTPOJIBHO-OIEHOYHOTO MEPOIPHITHS: YCTHO, MUCEMEHHO, KOMITBIOTEPHBIE
TEXHOJIOTHH.
**1I1 — mpakTHUYecKas MOATOTOBKA
Onucanue noka3arejeid U KPpUTePUEB OIEHUBAHUS KOMIIETEHIIUH.
Onucanue MKAaJ OLeHUBAHUS

KoHTponb KkayecTBa OCBOEHHUS JUCIHMIUIMHBI BKIOYaeT B ceOd TEKYIIMHA KOHTPOJb
yCIIEBAEMOCTH M IMPOMEXKYTOUHYIO aTTecTaluio. TeKylmMil KOHTpOJb YCHEBAEMOCTH U
IPOMEXYTOUHasl aTTecTalus OOy4yaroIIMXCs MPOBOAATCA B LENAX YCTAaHOBJIEHUS COOTBETCTBUS
JOCTHXKEHUIN OoO0yJaromuxcs MO3TalmHbIM TpeOoBaHUSAM 00pa3oBaTeNbHON MporpamMmbl K
pe3yibTaraM 00ydyeHust 1 GopMUPOBaHUS KOMIETEHIUH.

Tekymunii KOHTPOJIb yCIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOM MPOBEPKH 3HAHUU,
YMEHUH, HAaBBIKOB OOydYaromuxcs. 3ajadya TEKYIIEro KOHTPOJIS — ONEpaTUBHOE U DPErYISIpHOE
yrpaBieHHe y4eOHOM NesTeIbHOCThIO 00yJaroMXCcsl Ha OCHOBE 0OpaTHOM CBSI3U U KOPPEKTUPOBKH.
Pe3ynbTarhl OLIEHNBAaHUS YUUTHIBAIOTCS B BUJIE CPEHEN OLIEHKH NIPU IPOBEACHUH TPOMEKYTOUHON
aTTeCTallUU.

Jl1st OlleHUBaHUS Pe3yIbTaTOB 00YyUSHHSI UCTIONb3YEeTCs YeThIpeX0alIbHas IIKaja: «OTIUYHOY,
«XOpOILIO», «YIOBIETBOPUTEIHHOY, «HEYTOBIETBOPUTEIHLHO» U ABYXOAJJIbHAS IIKANA: «3a4TEHO»,
«HE 3aUTEHO».

[lepeueHb OLIEHOYHBIX CPEICTB, MCIOJIb3YEMbIX JUISI OLEHUBAHHUS KOMIIETEHIIMH, a TaKkKe
KpaTKasi XapaKTepUCTHKa 3TUX CPEACTB MPUBEJCHbI B TAOIUIIE.

Texymuii KOHTPOJIb

IIpencraBienue
HanmenoBanue p

Ne Kpatkas xapakrepucTrka OLEHOYHOr0 CpeACcTBa OLIEHOYHOI'O
OLICHOYHOI'O Cpe/ICTBa
cpenctea B ®OC




CpeZICTBO U1l IPOBCPKU yMeHI/Iﬁ NPUMCHATL IMOJTYYCHHBIC
3HaHUA TI0 3apaHee onpez[eneHHoﬁ MCETOAUKE I PCUICHU

TwumnoBoe 3amanue
JIISL BBIIIOJTHEHUS

Konrponbhas padora o KOHTPOJBbHOM
1 (KP) 3a[a4 WK 3alaHuil o pa3feny AUCLUIIINHEI. AGOTHL 10
MosxeT OBITH HCIIOJIB30BAHO JUIsi OLEHKH 3HAHWH, yMEHHH, p
paszaenam/Temam
HaBBIKOB U (MJIM) ONBITA AESTEIBHOCTH 00Y4aIOIINXCS
JIUCITUTUIAHBI
CpencTBO  KOHTpOJIL ~ Ha  INPAKTHYECKOM  3aHATHUH,
OpraHM30BaHHOE KaK CIeluajbHas Oecena MpernojaBaTels C
oOydJarompuMcss Ha TEMbl, CBs3aHHBIE C H3ydaeMol | Bompocsl ms
2 | Cobecenosare JUCIUIUIMHOM, M PaCCYMTAaHHOE Ha BBISICHEHHE 00beMa 3HaHuil | cobecemoBaHus 1O
00y4aroIerocs 1o OomnpeJieiecHHOMY pasJiely, TeMe, IpodiiemMe | TeMam/pasesiam
U T.IL JUCTIATUTHHBI
Moxer OBITb  HCHOJNB30BAHO  JUIA  OIEHKM  3HAHWUK
o0yJaromuxcs
Pasznuuarot 3amaun:
— PENpOAyKTUBHOIO YpPOBHS, MO3BOJISIOIIME OLICHUBATh U
JIMarHOCTHPOBATh 3HAaHHE (haKTUUECKOro Marepuaia (6a3oBble
MOHATHUS, aJITOPUTMBI, (AKTB) W YMEHHE TPaBIIBHO
WCTIONB30BaTh CIEIHaIbHbIC TEPMUHBI M TOHATHS, Y3HABAaHHE
OOBEKTOB H3YYEHHUS B paMKaxX OMNpEICICHHOTO pa3ena
JTVCIUTUTAHBL;
MOJKET OBITH HCIOJB30BAHO AJIS OLCHKW 3HAHWA u ymeHmid | Komrmmekr
00y4aroIunXxcs; Pa3HOYpPOBHEBBIX
— PEKOHCTPYKTHBHOTO YPOBH$, MO3BOJIIIONIME OLIEHUBATh M | 3a/ad U 3aJaHUil
Pa3noypoBHEBEIE p by P ’ B ! A A
3 sajtaun (3aaHms) JUarHOCTHPOBATh YMEHHS CHHTE3HpOBATh, AHAJIWU3UPOBATh, | WIH KOMILJIEKTHI
00001aTh (aKTHYECKUH H TEOPETHUYCCKHI Marepwaia ¢ | 3a7a4 U 3aJaHuil
(bopMyIHpOBaHHEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHHUEM | OIPEAEICHHOTO
MIPUYHHHO-CJIEICTBEHHBIX CBS3€H; YPOBHSA
MOJKET OBITh WCIOJB30BAHO MAJS OLICHKH 3HAHWHA, yMEHUH,
HABBIKOB U (WJIN) OTBITA JACATEIBHOCTH 00YJarOIIIXCS;
— TBOPYECKOTO VPOBHS, MO3BOJIIOIIME OLEHUBATH U
JIUAarHOCTHPOBATh YMCHHS, HHTETPHPOBAThH 3HAHUS Pa3IMIHBIX
o0acTeil, apryMeHTHPOBATh COOCTBCHHYIO TOUKY 3pEHIUS,
MOJKET OBITh WCIOJB30BAHO MAJS OLCHKH 3HAHWHA, yMEHUH,
HaBBIKOB M (MJIM) OTIBITA JIESITEIEHOCTH 00Y4aIOIIUXCS
HpOMC)I(y'TO‘IHaH aTTeCTaluusia
IIpencraBnenue
HaumeHnoBanue pedt
Ne Kpatkast xapakTepuCTHKa OIIEHOYHOTO CPEICTBA OIICHOYHOTO
OIICHOYHOT'O CPE/ICTBA
cpenctea B @OC
Ilepeuens
CpencTBo, MO3BOJIAIONIEE OICHUTh 3HAHUSA, YMEHHUS, HABBIKOB
TEOPETUIECKUX
U (WJIN) OTIBITA JESATEIbHOCTH 00YJaoNIerocs Mo AUCIUILTHHE.
1 | 3auer N . | BOIIPOCOB 1
MokeT OBITh HCHOJB30BAHO JUIS OLEHKH 3HAHWH, YMEHHI,
MPAKTUIECKUX
HABBIKOB U (WJIN) OTBITA JESITEIHPHOCTH 00YJIarOIIUXCS N
3aJJaHAH K 3a9eTy
Cuctema  aBTOMAaTH3UPOBAaHHOTO  KOHTPOJIS  OCBOCHHSA
KOMIIETeHIIN (J4acTH KOMIIETEeHIMi) oOydJalomuMmcs 1o
TecT — npomexxyTouHas
JUCHUIUIMHE (MOIYIIO) C MCIOIh30BaHHEM MHPOPMALMOHHO- | POHI TECTOBBIX
2 | arrectanus B popme

3a4€Ta

KOMMYHUKAITUOHHBIX TEXHOJIOTHM.
MoskeT ObITH HCIIOJIL30BAHO JJIA OLICHKH 3HaHHﬁ, yMCHHfI,
HaBbIKOB U (I/IJ'II/I) OonbITa ACATCIBPHOCTH o6yqa}01111/1xc91

3aJjaHuN

Kpurepun u mKaJbl OllecHMBAaHUSI KOMIIETCHIIUI B pe3yJbTaTe H3y4eHUsl JUCHUILINHBI
NPHU NPOBEICHUM NPOMEKYTOUHOM aTTecTannu B popme 3auera. [llkasa oueHuBaHus YPOBHS

OCBOCHHUSA KOMIIeTEeHIHIi

YpoBeHb
[Ikana oueHuBaHUs Kpurepuu ouenuBanus OCBOEHHUS
KOMIIETEHITNH
OOyyaronuiics TPaBUJILHO OTBETUJ Ha TEOPETUYECKUE
«3a4TEHO» Bompockl. Ilokazan oTiamyHBIE 3HAHUS B pPaMKax yd9eOHOTO Boicokuit

Martepuaja. HpaBI/IJ'H)HO BBITIOJTHUJI IPAKTHUYCCKUEC 3aJIaHNA.




IMokazanm OTIWYHBIC YMEHHS U BIAJCHUS HABBIKAMU
MPUMEHCHUS MOJTyYCHHBIX 3HAHUN W YMEHHH NP PELICHUN
3a71a4 B pamMKkax ydeOHoro marepuwana. OTBETHI Ha BCe
JIOTIOJTHUTENBHBIE BOIPOCHI

OOy4atontuiicsi ¢ HEOOJIBIIUMH HETOYHOCTSMH OTBETHII Ha
TeopeTnyeckue Bompochl. [lokaszanm Xopoline 3HaHUS B
pamkax  yueOHoro wmarepuama. C  HeOONBIINMH
HETOYHOCTSIMH  BBIIIOJHWJI  MPAKTHYCCKUE  3aJaHUsL.
IMokazan xopoire yMeHHs W BIAJACHHS HaBBIKAMH
MPUMEHCHUS MOJTyUYCHHBIX 3HAHUN M YMCHHI PH PELICHUN
3amad B paMKax ydeOHoro warepuana. OTBeTWn Ha
OOJIBITMHCTBO JIOMOJHUTEIBHBIX BOIIPOCOB

BbazoBrrit

O6yanOLHHﬁCﬂ C CyHICCTBCHHBIMU HETOYHOCTAMU OTBETUIT
Ha TCOPCTUYCCKHUC BOIIPOCHI. IToxazan
YAOBJICTBOPUTCIIbHBIC 3HAHUSA B  paMKax yqe6Horo
Marepuasia. C CYHIECTBEHHBIMH HETOYHOCTSIMU BBITIOJTHUIT

YMEHUS U BJIaICHUS HAaBBIKAMH IPUMEHEHUS MOTY9IEeHHBIX
3HAHWI U yMEHUH IIPpH PEeIICHUH 3334 B paMKax y4eOHOTro
Mmarepuana. JIomycTHI MHOTO HETOYHOCTEH NpH OTBETE Ha
JIOTIOTHUTENBHBIE BOIPOCHI

«HC 3a4YTCHO»

OOyuaronuiicst Ipu OTBETE HA TEOPETUUECKHE BOIPOCH
npu BBITIOJITHEHUH MIPAKTUYECKUX 3aJaHuH

MaTtepualja. HpI/I OTBCTaX Ha AOIMOJHUTECIBbHBIC BOIPOCHI

npakTuueckue 3anaHus. Ilokazan ynoBIETBOPUTENIBHBIE MuHuManbHbIN

MPOIEMOHCTPUPOBAJI HENOCTATOUHBIM YPOBEHb 3HAHUU U Komnerenmust
YMEHHH TP pEUICHUH 3a7ad B paMKax y4eOHOro He c(opMUpOBaHa

OBLIO JONMYHICHO MHOYKCECTBO HEIIPABUJIbHBIX OTBETOB

Tect — mpomexyTouHas arTectanus B popme 3adgera

[IIxana oneHUBaHUS

Kpurepun onieHnBaHus

«3BavYTCHO»

OOyuaronuiicst BepHO oTBeTHI Ha 70 % W Ooiee TECTOBBIX 3alaHUM MPU MPOXOKIACHUH

TECTUPOBAHUS

«HC 3a4YTCHO»

OO6yuaronuiics BepHO OTBETHII Ha 69 % M MEHee TEeCTOBBIX 3aJaHUM MPU MPOXOKACHUU

TECTUPOBAHUS

Kpurepun u mkajbl olileHUBaHUS Pe3y/JbTATOB 00y4YeHUsI NPU NPOBeAeHUN
TeKYyIIero KOHTPOJIsl yCIeBaeMOCTH

KonrtposabHas pabora

IIxanb! OLIEHUBAHUS

Kpurepun onennBanus

COTJIIUYHO»

«XOPOLLIO»

«YHAOBJICTBOPUTCIILHO»

«Ba4YTCHO»

OOy4aromuiicst TIOJIHOCTBIO M IPAaBWJIBHO BBINIOJHWI  3aJaHue
KOHTPOJIbHOH paboThl. [Tokazan OTIMYHbIE 3HAHHUS U YMEHHS B paMKax
yCBOEGHHOTO ydeOHOro Martepuana. KoHTposibHas pabora odopmieHa
AKKypaTHO M B COOTBETCTBHH C IPEIbSIBISIEMBIMHI TPEOOBaHUSIMHA

OOydaromuiics  BBIMOJHWI — 33JlaHAE  KOHTPOJIBHOW  paboThl ¢
HEeOONBIIMMHE HeTOYHOCTsIMH. [lokazan xopouire 3HaHUSL U YMEHUS B
paMKax YCBOGHHOro ydeOHoro Marepuana. EcTb HemocTtatku B
0 OpMIICHHN KOHTPOJIEHON PabOTHI

OOyuarommiicss  BBIIOJHHJ  3aflaHWE KOHTPOJNBHOW paboThl ¢
CYIIECTBEHHBIMU  HCTOYHOCTAMMU. Tlokazan YAOBJICTBOPUTEIILHBIC
3HAHMS W YMEHHMSI B paMKax YCBOGHHOro y4eOHOro marepuala.
KauecTBo ohopmiteHHs] KOHTPOJIBHOW pabOTHl UMEET HEAOCTATOUHBII
YPOBEHb

«HCYAOBJIECTBOPUTCIBLHO»

«HEC 3a4YTCHO»

O6y‘laIOHIPII>iCﬂ HC IIOJTHOCTHIO BBIIIOJHUII 3aJaHHA KOHTpOJIBHOﬁ
pa6OTI)I, IIpHU 5TOM NPOSIBUIT HCI[OCTaTO‘IHI:Iﬁ YPOBEHb 3HAHHI 1 yMeHI/Iﬁ

ColecenoBanue

IIIkajbl olleHHBaHUS

Kpurepun onieHnBanus

KOTJIIMYHO»

«3a4YTCHO»

I'mybokoe W mpoYHOE YCBOCHHE MpOTrpaMMHOTO Mmarepuana. [lomHble,
MOCTICIOBATEBHBIC, TPAMOTHBIC M JIOTHYSCKH H3JIaraeMbIe OTBETHI MIPH
BHJIOM3MeHeHNH 3afanus. OOydaronmuiicss cBOOOJHO CIpaBIIIECTCSA C




MMOCTABJICHHBIMHU 3a/1a4aMM, MOXET OOOCHOBATH IMPHUHATHIC PEIICHUS,
JIEMOHCTPHUPYET BIIAJICHAC PA3HOCTOPOHHUMH HABBIKAMH U TPUEMaAMHU
BBINOJHEHHSI MPAKTHYECKUX PaboT

3HaHWe MPOrpaMMHOTO MaTepualia, TpPaMOTHOE H3JIOKeHue, 0e3
CYIIECTBEHHBIX HETOYHOCTEH B OTBET€ Ha BOMNPOC, MPABUIBHOE
MPUMEHEHHE TEOPETUUSCKUX 3HAHHM, BIAJeHHE HEO0OXOIUMbIMU
HaBBIKAMH TIPH BBIMOJHEHUH TPAKTUYECKUX 3a/1a4

OO0y4Jarommiics JeMOHCTPHPYET YCBOSHUE OCHOBHOTO MaTepHalia, Mpu
OTBETE JIOMYCKAIOTCS HETOYHOCTH, MpPU OTBETE€ HEIOCTATOYHO
MpaBUiibHbIE (OPMYIHPOBKH, HAPYIIECHHE MOCICI0BATEIbHOCTH B
«YIOBJICTBOPUTEIIHHOY U3JI0KCHUU TPOTPAMMHOIO MaTepuaia, 3aTPYJHCHHS B BBIMOJHCHUH
MPAKTUICCKUX 3aIaHUi

Cnaboe 3HaHHWE TPOTPaMMHOTO Marepuaia, MpPU OTBETE BO3HHKAIOT
OMMOKH, 3aTPYTHCHUS TIPU BBIOJHCHUH MPAKTHYECKUX PabOT
«HEYJIOBJICTBOPHUTEILHOY» | «HE 3auTeHO» | He OBbLIO MOMBITKY BBITOTHUTH 33aJJaHUC

«XOPOIIOH

Pa3noypoBHeBbIC 3a1aun (3a/1aHHS)

[Ikasbl OLleHUBaHUS Kpurepun onieHuBanust

JIeMOHCTpHUPYET OYCHb BHICOKHI/BBICOKHA YPOBEHD 3HAHUH, YMECHUH,
«OTJIIMYHO» HAaBBIKOB B COOTBETCTBUM C KpUTEpUSIMU OllcHMBaHMS. Bce
TpeOOBaHNS, MPEIBSIBIIEMBIC K 3aJaHUIO, BEITIOITHEHBI
JleMOHCTpHpYeT IOCTATOYHO BBICOKHIY/BEHIINIE CPETHETO YPOBEHBb
3HAHWUH, YMEHWH, HaBBIKOB B COOTBETCTBUM C KPUTEPUSIMU
omeHUBaHWA. Bce TpeOoBaHUS, TpenbsABIAEMBIE K 3aJaHUIO,
«3aYTEHO» BBITIOJTHEHBI

JleMOHCTpupyeT cpeqHuil ypOBEHb 3HAHWM, YMEHHI, HAaBBIKOB B
COOTBETCTBUM C  KPUTEPHUSIMHU  OLEHHMBAHUA.  BOJBIIMHCTBO
TpeOOBaHUH, MPEABIBIACMBIX K 33JJAHHIO, BBITOJHCHBI.
JIeMOHCTpHUpYET HU3KHI/HMXKE CPEHEro ypoBEHb 3HAHHWH, yMEHHH,
HAaBHIKOB B COOTBETCTBHM C KPHUTEPHUSIMHU OlleHUBaHUS. MHoOTrHE
TpeOOBaHusl, NpeIbsIBIIsIEMbIE K 3aJIaHUIO0, HE BBINOJIHEHBI
JleMOHCTpUPYET O4eHb HU3KUU YPOBEHb 3HAHWU, YMEHUMN, HABBIKOB B
COOTBETCTBUU C KpUTEpUsIMH olleHuBaHus. He oTBeTa.

«XOPOLIOo»

«YZOBJIETBOPUTEIBHO»

«HEYIOOBJICTBOPUTECIILHO» «HC 3a4YTCHO»

3. TunoBble KOHTPOJIbLHBbIE 3a]aHHsI HJIH HHbIE MATEPHAJIbI, HEOOX0IMMbIe
JJIS1 OIleHKM 3HAHM A, YMEHH I, HABBIKOB M (WJIN) ONBITA JIeATeJIbHOCTH

3.1 TunoBbie KOHTPOJIbHBbIE 32]aHUsI 1JIl BHINOJHEHUS KOHTPOJbHBIX padoT
KoHTponibHBIE BapWaHTBl 3aJlaHUM  BBUIOKEHBI B DJICKTPOHHOW  HMH(POPMAIMOHHO-
obpazoBarensHoil cpeae Upl YIIC, noctymHo# o0yuaroiiemycs 4yepe3 ero JTUYHbIN KaOUHET.
Hwxe npuBenen oOpazell TAOBBIX BAPUAHTOB 3aJaHUM JIJIs1 BBIIOJTHEHHS! KOHTPOJIBHBIX PadoT.

O06pasern TUITOBOTO BapuaHTa KOHTPOJIbHOW pabOThI
no Teme «Pacuer GpUKIIMOHHBIX racuTeneil KoaeOaHi»

Kaxip1ii 00yuaromuiicss caMoCTOSITEIbHO BRIOMPAET cebe MOJIENb KeJIe3HOJOPOKHOIO BaroHa
U3 MpeACTaBIECHHBIX KaTaJoroB (BbIOpaHHas MOJENb BaroHa HE JIOJKHA BCTPEYaThCsl B OTUETHBIX
paboTax pa3HbIX CTYJEHTOB (KOHTPOJIUPYETCS MpenoaBaTesem)).

Pesynbrarom pacuéra (GPUKLIMOHHBIX TracuTelel KojgeOaHWl SBISETCS OIpeneIeHUI0
HEOOXO/JMMBIX YIJIOB HAKJIOHa [OBEpXHOCTEH TpeHHss MW moadopa TpyWIMXCS Map ¢
COOTBETCTBYIOIIMMHU KO3 ULIUEHTAMH TPEHHUSL.

[Tpu pacuére paccMarpuBaeTcsi paBHOBECHE HAJPECCOPHOM OalKu U KIMHBEB M0J JIeHCTBUEM
MPUJIOKEHHBIX K HUM CHIL.

Ha puc. 1 npuBenena pacuéTHas cxema KIMHOBOT'O TaCUTENs, HA KOTOPOil 0003HaUEHBI:

ol — yrom HakJIOHA K BEPTHUKAIM TPYHUIUXCS ITOBEPXHOCTEH HAAPECCOPHON Oalku
(PUKIIMOHHBIX KIIMHBEB;
02 — yrojd HaKJIOHAa K BEPTUKAIM TPYIIUXCS TOBEPXHOCTEH (PPUKIIMOHHBIX TUIAHOK,

y'I(pCHJ'IéHHBIX Ha OOKOBBIX paMax TCJICIKKU U KIIMHBCB;



Cnp — cymmapHas >XECTKOCTb OCHOBHBIX IIPYKHH PECCOPHOIO KOMIUIEKTa, HAa KOTOpPBIE
p 5
nepeaaéT Harpy3Ky HaJpeccopHas 0ajKa;

Cin — )ECTKOCTh NMPYKUHBI, TOIJICPKUBAIOIIECH (DPUKITMOHHBINA KIIUH.
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Puc. 1 Cxema KIIMHOBOI'O racutelis KojeOaHui
IIpu pacuyére mapamMeTpoB (DPUKIHOHHOIO KIMHOBOTO TacHUTENss KoJieOaHHi BaroHa
HEOOXOAMMO PYKOBOACTBOBAaThCs Hopmamm Juis pacyéra W MPOEKTHPOBAHMS HOBBIX U
MOJIEPHU3UPYEMBIX BaroHOB ene3Hbix qopor MIIC koneun 1520 MM (HECaMOXOHBIX ).
ITpumep BbIOOpA MCXOIHBIX JAHHBIX IS pacuéra:
HcxonHble JaHHBIE:
P =913
Bec OpyrTo Barona ¥ T;

2L, =18.400
w M'

2

AJIMHAa Ky30Ba BaroHa

6 26=1472 .
a3a BaroHa M;
6 26 =185

aza TelexKu ~ I M;

m =87.2
Macca HaJpeCCOPHOro CTPOCHUs  * T = 87200 kr;
—8.55.10°

BEC HAJPECCOPHOTO CTPOCHUS Q, =8.55-10 H;

CTaTUYECKUN MPOTUO PECCOPHOro MOABEIINBAHUS 1101 HArpy3KOoi OpyTTO / e =0,05 m.
OnpezneneHue napaMeTpoB racuTells KoyeOaHuu.
ITonoBuHa IIUHBI Ky30Ba, M:

[TonoBuHa 0a3b1 BaroHa, M:

JKécTkocTh pPEeccCOpHOro IMOJBEIIMBAHUS OJHOW TENEeXKUM Npu JedopMaluud peccop B
BEPTUKAJILHOM HarpasieHuu, H/m:

O,

O =—-

2'fcm-

Macca Ha/ipecCOPHOTO CTPOCHHUS, T:

Mg = Fopg =2 (Org —Cr50)



rae =79 — macca renesxku, —7%=4,9 1; %67 — macca HagpeccopHoii Gankn, ~*%7=0,5 T;

Mg =923-2-(4,9-05)=852 _ o0

MOMEHT HWHEPIMH Macchl Ky30Ba OTHOCHTEIBHO IIONEPEYHON TOPHU3OHTAIBHOM OCH,
IpOXOIsIeii uepes ero neHtp macc, KI *M’ :
5
_om LY N
2
ey 'Lk{l

X X

L, =14,1-10° 0
EY — MOMEHT MHEpLHUH Ky30Ba, *~ ; KT -M
1

YacToTa COOCTBEHHBIX KOJIEOAHMI Ky30Ba B BEPTUKAILHOM IPOIOJILHOM MIIOCKOCTH, ©

AJId MOAITPBITMBAHUA

JJIA TaJIOIIMPOBaHUA

OnpenensieM ¢a3bl TOPOXOXKACHUS KOJNECHBIMU TMapaMH BaroHa KOCHHYCOMJIATbHBIX
HEPOBHOCTEH PEIBCOBOTO MYTH:

2f -
Lp;
24
{}.r:::,?'ﬂ"—
Lp;
2-(£+1£;
a,=2-7T ( r)
L
F

rae ¢ — IOIOBMHA JIIMHEI PEJIbCOBOTO 3BeHa 25 M, ¢ = 12,5 m;
Yacrora xonebanui, I':
TSl TIOATIPBITUBAHUS

1)
n, =—2=
2--
JJI TAJIOTIMPOBAHUSA
@,
Ry =
27

I[OHYCKaCMaSI aMIUIMTyaa KoJieOaHU I Ky30Ba BaroHa, Mm:
AJI ITIOAITPBITUBAHUA



W W
rae ¢ —mokaszaTreib IUIaBHOCTH X0Aa, < =4 (it Tpy30BBIX BarOHOB);
JUISI TAJIONUPOBAHUS

[TapameTp racurenst KojaeOaHM sl TEICKKH U3 YCIOBUS 00€CIICUeHUSI YCTOWYMBOTO peXUMa

H-c

Py KOJIEOAHUAX MOIIPHITUBAHNUS Ky30Ba,
{In {I:_{I;_{I4 {I:_{I;_{I‘;
C-.I'T'!F .lcos —=|-|cos = -lcos =
2 4 4

AZ @)

ngz =

h
rae ¥ — ammmTyaa BoNHBI MPO(UIS MyTH, T. €. MOJOBHHA PA3HOCTH YPOBHS PENbCA IO
. 1
KOJIECOM BaroHa B CEpeIMHE BOJIHBI (PEILCOBOTO 3B€HA) U B HM3IIEH Touke (30He cThika), + =0,005
M;

H-c

[TapaMeTp racuTeNs Ipy KonebaHUIX TalONMPOBaHKs Ky30Ba, M
al|. a,+a,+a,||. a,-a,—a
¢-hy,-jcos—=|-pin —— sl ——
, 4 4

Ay -0

14 zp
@

[TpunuMaem OoJiblliee 3HAUCHUE IMapaMeTpa racuTesiel KoaeOaHu TEIeKKI

B mpoektupyeMoM peccopHOM IMOJABEIIMBAHWU YCTAHABIMBAIOTCS TacUTENN KoseOaHui
TPEHMsI, Pa3BHUBAIOIIEE CONPOTUBJICHHE KOJEOAHUSIM MPOMOPIHOHATIBHO IMEPEMELIEHUIO YIPYTo
MOJIBELIICHHOW YacTH BaroHa.

3a OCHOBY JanbHEHIINX BBIYUCICHUN TPUHUMAEM Pe3yIbTaThl, MOTyYEHHBIE IPU KOJIeOaHUIX
raJIONUPOBaHUS Ky30Ba (MTapaMeTp racuTeNel KoeOaHus TeIeKKHU paBHIETCS TapaMeTpy racuTenei
pH KOJIeOAHUSAX TaJONUPOBAHMUS).

[Tapametp racureneit (k03 GUIHMEHT OTHOCUTEIBHOTO TPEHHUS) OTIPEICTUM TaK:

_ 7 4y D
p=Z.200
f em " C :
[Tony4eHHbIii TapaMeTp He J0IKEH ObITh MEHBIIE PEKOMEHIYEMOTO 3HAUEHUS:
h

@ =zbk ——

g



OGpa3zelr TUTIOBOTO BapuaHTa KOHTPOJbHON PabOTHI
o TeMe «PacueT moraomaromnero anmapara

[TocranoBka 3amaun. lccrmenoBarh BIMSHUE YIJIOB HAKJIOHA (PHUKIMOHHBIX KIUHBEB,
’KECTKOCTH MPYKUH U X0J1a anmapara Ha €ro YJHEPrOeMKOCTb.

Hcxonupie JaHHEBIE.

OCHOBHBIE BapUaHThl KOHCTPYKIMIA MOTJIOMIAIOIIMX aIlllapaToB U UX MapaMeTpPhbl:

- X0 X;

- BEeJIMYMHA HAYaJIbHOM 3aTHKKU Xo;

- YIJIbI HAaKJIOHA TpaHel KiauHa o, 3, ¥,

- YIJIbI TPEHUSI Ha TIOBEPXHOCTSIX TPEHUS KIIMHA P1, P2, P3 U

- COOTBETCTBYIOIINE UM KOA(DPUITUEHTHI TPEHUS L1, M2, M3.

PacueTHast cxeMa IOTJIONIAIOIIEro amnmapara (puc. 1).

N Nipu
/ /

N2z
Z
13 Z8
¢4
Z
Nzpi2 ri‘#"_’_"-?'

Pi -

Y+
Q1

Puc 1. Cxema nieficTBHs CHII Ha 3JI€MEHTHI IPY>KUHHO-(PUKIIMOHHOTO arnapaTa

Meroauka pacyera
Omnpenensiercs ko3 PUIMEHT epeaun annapara Ipu CxKaThuu

v = [1+tg (B+pa)tg(y+p1))/[1-tg(ot+p2)tg(v+p1)], (1.1)

Onpenenserca ko3P PUIMEHT Nepesaydn anmnapara npu oTaaye
Y1 = [1+19(B—pa)tg(y—p1) V[ 1-1g(a—p2)tg(y—p1)]. (1.2)



PaccuutbiBaeTcsi KO3((UIMEHT, YUUTHIBAIOIIMM pPAa3HUIY MEXIY BEIMYMHAMHU CHKATHS
anrmapara U Npy>XHH, BEI3BAaHHYIO CONMKEHUEM KIMHBEB B IIPOIIECCE CKATHS arrapara

i = yp=0= (1+tgptgy)/(1-tgatgy). (1.3)
Beruncisiercs xxecTkocTs I-i npyxuHsbl, B KH/M
Ci:(Gdi4)/(8Di3npi), (1.6)
JKecTkocTh KOMILIEKTA IPY>KUH
C=XC; (1.7)

rae G-Moaynb caBUTA, G=8-10" kIla;

Di, di, Npi - COOTBETCTBEHHO CPEHUI THAMETP B M, THAMETP MPYTKA B M, K YHUCIIO PAOOIHX
BUTKOB i-i TIPY>KUHBI.

PaccuntriBarorcs, B kH:

CUJIa HAYAJIbHOTO CONIPOTUBIICHHUS - Tew= CyiXo; (1.8)

HaMOOJIbIIIAs CHIIA B Iporiecce CxKatusd - T ¢ ma—Cyi(X+Xo). (1.9)
OnpeaenstoTcs CUITbI, XapaKTepU3YIOIIUe 00paTHBIN X0/ (0T/Aavy) anmnapara:

Ts ma=Cy1i(X+Xo); (1.10)

Ts min=Cy1i Xo. (1.12)

PaccunteiBaeTcs 3HEProeMKOCTh anmnapara, B kJ[x
E=Cyi(X?+2XX0)/2 umu E=(T¢ maxt Ten) X/2. (1.12)

Brruucnsercss kodhdUIMEHT, XapaKTepU3YIOIIUA KOJIWYECTBO HEOOpAaTUMO MOTJIONICHHON
SHEPTUu

n=1-(y1/y). (1.13)

Crpourtcs rpaduK CHIIOBOM XapaKTEPUCTHUKH MOTIIONIAIOIIETo anmnapara (rpaduk 3aBUCIMOCTH
T=f(X)) nns npuHATHIX TOCTOSHHBIX 3HaueHu C, y u y1 (puc 1.2.).

T

TB max
TC max

L

Ten

—
Ts min

Xo X
Puc 2. I'paduk crunoBoi XapakTepUCTUKH MOTJIOMIAIONIETO amapara.

PaccuutbiBaeTcs moTpeOHasi JHEProeMKOCTh anmnapara, B k[
En=mv?/8, (1.14)
rze M-macca OpyTTO COyAapsieMOro BaroHa, T; V-CKOPOCTb COyIapeHusl.

3.2 TunoBble KOHTPOJIBbHBIE 3aJaHUS /15l IPOBeAeHUsI coDeceT0BaAHUS
KoHTponbHBIE BapHaHTBl 3aJaHUNA  BBUIOKEHBI B  DJIEKTPOHHOH  HMH(OPMAIIMOHHO-
obpazoBarenbHol cpene pl VIIC, noctymHoi#t oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe npuBenen oOpasel THIOBBIX BApUAHTOB 3aJaHUi JJIs IPOBECHUS COOeCceJOBaHUH.

Pa3znen 1. «OcHOBBI M3HOCOCTOMKOCTH Nap TPEHUSD)



1.1. Tlepeuncnute 3TANBl Pa3BUTHS TPUOOJIOTHH.

1.2. JlaiiTe XapaKkTepuUCTUKY 3TaniaM pa3BUTHsI TPUOOJIOTHH.

1.3. Kakue BubI OTKJIIOHEHUM TOBEpXHOCTH BbI 3HaeTe?

1.4. Kak oT/in4atoT BOJHUCTOCTh MOBEPXHOCTH OT IIEPOXOBATOCTHU?

1.5. [1o kKaKuM COCTABJISIIOIIUM OLICHUBAETCS Ka4eCTBO OBEPXHOCTHU?

1.6. Uem oTimuaeTcs KOHTypHas IJIOLIA(b KOHTAKTa OT (paKTUYECKOM?

1.7. Ot yero 3aBUCUT Harpy3Ka U TeMIieparypa B KOHTaKTe?

1.8. Uem cuita TpeHUs KaueHHSI OTINYACTCS OT CHIIBI TPEHUS CKOJIBKEHUS?

1.9. Yem cuiia TpeHUS Kau€HUsI OTIUYAETCS OT CUJIbI TPEHUSI BepueHus?

1.10. Korga cuna TpeHUs TOKOSI CTAHOBHUTCS TPEICTBHOM?

1.11. Ot xakux GakTOpPOB 3aBUCUT UHTEHCUBHOCTH W3HAIIIMBAHUS?

1.12. Yro Ha3pIBaeTCA YIJIOM U KOHYCOM TPEHUS?

Paznen 2. «KOHCTPpYKTUBHBIE M TEXHOJOTUYSCKUE METO/IBI TIOBBIIIICHUST M3HOCOCTOMKOCTH
TPYILIMXCS AeTajeil MOABMKHOTO COCTaBa»

2.1. Tlpeanmoxxutre MEPONPHITHS [0 CHIDKEHUIO WHTCHCHBHOCTH W3HANIMBAHUS Y3JIOB
MOJIBU’KHOTO COCTaBa.

2.2. B yem 3aKiII09ar0TCs OTIMYUS MPSIMBIX U OOPATHBIX Map TPCHHS?

2.3. Ot Kakux (aKkTOpOB 3aBUCAT AHTU(PPUKIIMOHHOCTH ¥ PPUKIIMOHHOCTH MaTepUanoB?

2.4. Ilepeuncnute OCHOBHBIE KPUTEPUN paOOTOCIOCOOHOCTH MOAIINITHUKOB.

2.5. Tlouemy crnenyer u3beraTb COYETAaHUS OJHOUMEHHBIX BTOPUYHBIX CTPYKTYp B Mapax
TpeHus?

2.6. Kakue rpynmsl TEXHOJIOTHYECKHX MTPOLIECCOB MO YIPOYHEHUIO ieTanei MamuH Bl 3Haete?

2.7. J1y1s 9ero MpUMEHSIeTCs IIaCTHIECKoe Te(hOpMHUPOBAHHE JeTalIei ?

2.8. KoHCcTpyKIIKA CHIEUAIbHOTO TPEXPOJIMKOBOTO MPUCIIOCOOICHNUS A1l OOKAThIBaHUS OCeit?

2.9. OcobeHHOCTH OOKATHIBAHUS U IPOOSCTPYHHON 00pabOTKH TTOBEPXHOCTEH JeTaieii?

2.10. OcobeHHOCTH LEHTPOOEKHO-IIAPUKOBOM YIPOYHSIONIEH O00pabOTKH MOBEpXHOCTEH
neranein?

2.11. Kakue pe3ynbTaThl MO3BOJIAECT MOJMYYUTh TEXHOJIOTHS IUIa3MEHHOW IOBEPXHOCTHOMN
3aKaJKu KOJECHBIX map?

2.12. B yeM 3aKii0uaeTcs YCIOBHBIN pacdeT MOIIIUITHUKOB CKOJBXEHUS U OIS THUKOB?

Pazgen 3. «lloBpexmaeMoCTh U U3HOC TPYIIUXCS JETANEH IMOBUKHOTO COCTABAY

3.1. OcoOGEeHHOCTH BBIMIOIHEHUS TETIOBOTO pacueTa MOAMIUITHUKOB CKOJIBKEHUS?

3.2. OCHOBHBIE TIOJIOKEHHUSI KOHTAKTHO — FHIPOAMHAMUYECKON TEOPHH CMa3Ku?

3.3. Kakoii mapameTp HE0OOXOAMMO HAWTH TPU BHIMOJHEHUM MPOEKTHPOBOYHOTO pacuera
MO IITUITHAKOB CKOJTBKECHUS KHUJIKOCTHOW CMa3Ku?

3.4. Kakue pexomMeHJallMd Ha OJTane KOHCTPYMPOBAHUS TMOIIIUITHUKOB CKOJIBKEHUS
HEO0OXOIUMO BBITOTHUTH?

3.5. [IpuunHbI 1 XapakTep MOBPEXKIAEMOCTH (HPUKIIUOHHBIX KINHBEB?

3.6. Kakoil W3HOC BepTUKAIHHOH M HAKJIOHHON TOBEPXHOCTEH (PUKIIMOHHBIX KIIMHHEB
SBIISIETCS JOMTYCTUMBIM?

3.7. BrImonHAEMBIE TEXHOJIOTMYECKHE OINEpaliii 110 BOCCTAHOBIICHHIO W3HOIIECHHBIX
(GPUKITMOHHBIX KIHHBEB. KoTa HE0OXOAMMO yCTaHABINBATH HOBBIE KIIMHbS?

3.8. [IpuumHEI ¥ XapakTep MOBPEKIAEMOCTH (PUKITHOHHBIX TUTAHOK?

3.9. Kaxkoit u3HOC PUKIIMOHHBIX TUTAHOK SBISETCS TOMYCTUMBIM?

3.10. Kakue TeXHOIOTHYEeCKHEe ONepanuy M0 BOCCTAHOBIICHUIO W3HOMICHHBIX (DPUKIIMOHHBIX
TUTAHOK BBITTOTHSIFOTCS ?

3.11. TIpyunHBI ¥ XapakTep MOBPESKIAEMOCTH HAIPECCOPHBIX OAJIOK B AKCILTyaTaIH?

3.12. Kakue TEXHOJIOTUYECKUE ONepallid MO BOCCTAHOBIEHHUIO HW3HOCOB HAAPECCOPHBIX
0aJIOK BBITIOTHSIOTCS?

3.3 TunoBble KOHTPOJIbHBIE 3aJaHUs IJIs1 pellleHHs1 Pa3HOYPOBHEBBIX 3a/1a4 (3aJaHUii)
KoHTponbHBIE BapHaHTBl 3aJaHUNA  BBUIOKEHBI B  DJIEKTPOHHOH  HMH(OPMAIMOHHO-
obpazoarenbHol cpene Upl VIIC, noctymHoi#t oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe npuBenen oOpasel TUIIOBBIX BApUAHTOB 33/1aHUH JUIs peIIeHUs] pa3HOYPOBHEBBIX 3ajay.



3agauya 1. OnpenencHue cUibl TPEHUS CKOJIbKEHUS.

OmHOpOIHBIN OpyC OMUpaeTCs B TOUKE A Ha HETJIAAKWUNA TOPU30HTAIBHBIN IO U YACPKUBACTCS
B Touke B BepeBkoii (puc). Koaddumuent tpenus opyca o6 moi pasen f. [Ipu kakom yriie ¢ HakiIoHA
BEPEBKHU K TOPU30HTY OpyC HAUHET CKOJIB3UTB 110 MoJ1y? YT0I 0 00pa3yeMblil GpycoM C IOJIOM, paBEH
450,
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3agaua 2. OnpeneneHue CUiibl TPEHUS KaueHUsI.

Hunuanpudeckuii katok paguyca =30 cm u Becom G=3000 H mpuBoauTcs B paBHOMEpHOE
JIBUKEHHE YEJIOBEKOM, KOTOPBII 1aBUT Ha pyKOSITKY AB ¢ noctossHHO# cuioii P B HanpaBienuu
AB (puc). Koaddunment tpenus kauenus karka 6=0.05, KoapPUIHMEHT TPEeHUS CKOJIBKECHUS
Mex 1y KaTkoM u goporoit f=0.2. OnpenenuTs BeTUUUHY CHIbI P 1 HOpMalIbHYIO pEaKiuio
TOPU30HTAIBHOMN MIOCKOCTH. Pykositka AB coctasiseT ¢ ropusonTanbsio yroi o=30°.
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3apauya Ne3. HaxoxaeHue CUIIbI TPEHUS CKOJIbKEHHUSL.

VYcnoBue: bpycok maccoil 5 KuiiorpaMM CKOJIB3UT MO TOPU3OHTAIBHON moBepxHOCTH. Cuia
TpeHus ckoibxeHus paBHa 20 H. Haiinure cuiy TpeHus, ecinu macca Opycka yMEHBIIUTCS B J1Ba
pasa, a KodpPUIMEHT TPEHHSI OCTAHETCSI HEU3MEHHBIM.

3agaua Ned. Haxoxnenue koddduimenta TpeHus: CKOJIbKEHUSI.

VYcnosue: Teno cKoIb3UT IO TOPU3OHTAIBLHON TI0CKOCTH. HaliTi ko3 duunent tpenus, eciu
cwiia TpeHus paBHa 5 H, a cuna nasienus tena Ha mockocts — 20 H.

3agaua NeS. HaxoxxneHue cuibl TpeHUS U KOOPHUIIMEHTA TPEHHUS.

Vcnosue: JIbDKHMK Maccoit 60 Kr, HMMEIOIIMH B KOHIIE CITycka CKopocth 10 M/c,
octaHaBnuBaeTcs yepes 40 ¢ mocne okoHuUaHus ciycka. Onpenenure cuiy TpeHHUs U KodhHUIUeHT
TPEHMUSL.

3apaya Ne6. Haxoxnenuwe cuibl TpeHus. YcnoBue: bpycok maccoir 20 Kr paBHOMEPHO
IepEeMENIAeTCs 110 TOPU30HTAIBHOM TOBEPXHOCTH IO/ IECTBUEM [TOCTOSIHHOM CUJIbI, HAlIPaBIEHHON
nox yriaom 30° k nmoBepxHocTd U paBHOM 75 H. KakoB koadduiueHT TpeHus Mexay OpyckoMm U
IJIOCKOCTBIO?

3amauya Ne7. HaxoxneHnue cwiibl TpeHHs MOKos. YcinoBue: Smuk maccoid 10 Kr cTouT Ha
ropu3oHTanbHOM 1osty. Koaddumuent tpenus mexay nojoM u sumkom pased 0,25. K ammky B
TOPU30HTAJILHOM HallpaBlIeHUH NpukiaabiBatoT cuity 16 H. Casunercs nu oH ¢ mecta? Kakosa cuiia
TPEHMSI MEXKIY SALIMKOM U MOJIOM?



3.4 TunoBble KOHTPOJIbHBIE 321aHUsI 111 IPOBeeHUs TeCTHPOBAHUS
@DoH/1 TECTOBBIX 3a/IaHUN MO TUCHUIUIMHE COAEPKUT TECTOBBIC 3aJaHusl, pacipeieICHHbIE 10
paszzesiaM ¥ TeMaM, C YKa3aHUEM MX KOJIMYEeCTBa U TUIA.

Crpykrypa (hoHaa TECTOBBIX 3aJaHUN MO TUCIUIUINHE

KonunuectBo
Mrmakatop XapaKTEepUCTHUKA | TECTOBBIX
JOCTHKCHUS Tema B cootBeTcTBUHM ¢ PIT/I/PIIIT P P .
T3 3aJJaHMH,
KOMITETEHITUH
Tumnsl T3
Snanme 1-0T3
Hani 1-3T3
TK-4.2 OCHOBHBIE IOHATHS U OmpeeNeHH s TPUOOTEXHUKH U TPHOOJIOTHH. VueHe 1-0T3
KonTtakT moBepxHOCTEiA. 1-3T3
JlelicTBu 1-0T3
encteHe 1-3T13
3HaHu 1-0T3
arue 1-3T3
TK-4.2 Ancop6rmmst u xemocop6ouus. DpdpexT Pedmrnepa. Xumudaeckas VyeHme 1-0T3
AaKTUBHOCTb. Arzae3us. CTpyKTypa MOBEPXHOCTU 1-3T3
JleicTBHe 1-0T3
1-3T3
3 1-0T3
HaHHE 1-3T3
K-4.2 Knaccudukarus BumoB TpeHus 1 n3HammBaHus. Kiaccnpukaris Vere 1-0T3
1 0COOCHHOCTH BHUJIOB TPEHHUS. 1-3T3
JleiicTBre 1-0T3
1-3T3
3 1-0T3
HaHHE 1-3T3
[K-4.2 Knaccudukanyst BuaoB nzHamuBanus. [yt cHUXEeHUS VMeHIe 1-0T3
MHTEHCHUBHOCTHU M3HAIIIMBAHUS 1-3T3
JelicTBue 1-0T3
1-3T3
3HaHHUe 1-013
1-3T3
K-4.2 3axons! Kynona. 3akonsl Kynona ams Tperus ckonbxenus (1-4 VyeHHe 1-0T13
3aKkoHsl). 3akoHsl Kynona s Tperus kadeHus (1-3 3aKoHBI). 1-3T3
Tlei 1-0T3
elCcTBHE 1-3T3
3Hanne 1-0T3
1-3T3
1-0T3
TIK-4.2 [Mpumenenue 3akoHoB KynoHa JIst pelieHus MpakTHUeCKuX 3a1a4 | YMeHue 1-3T3
Tlei 1-0T3
elCTBUE 1-3T3
3Hanne 2-0T3
2-3T3
[K-4.2 KOHCTpYKIII/IOHHLIve METO/IbI TTOBBIIIEHUS U3HOCOCTOMKOCTH VMeHIe 1-0T3
TPYIIHUXCS JAeTalel OABIKHOTO COCTaBa, UX KIACCUPUKAIIHS 1-3T3
Tlei 1-0T3
elCTBUE 1-3T3
1-0T3
3Hanue 1-3T3
TexHOIOrHYeCKre METO/IbI ITOBBIIICHUS U3HOCOCTOMKOCTH
. 1-0T3
TIK-4.2 TPYIIHUXCS AeTalel OABIKHOTO cocTaBa. Kitaccudukanms VYMmenue 1-3T3
METOJI0B HAHECEHHUSI N3BHOCOCTOMKUX MOKPBITUH.
Tlei 1-0T3
elCTBUE 1-3T3
1-0T3
AHanu3 U XapakTep NOBPEXKAAEMOCTH U U3HOCA TPYILIUXCS 3HaHune 1-3T3
JIeTajel MoJBIKHOTO cocTaBa Tpubocucrtema: [IaTHUK-
TIK-4.2 1-0T3
noasaTHUK. Tpudocuctema: Penbc-koneco-TopMo3Hast KOIOAKA. VYMenue 1-3T3
Tpubocucrema: OpUKIUOHHBIN KIMH-(QPUKIIMOHHAS TUIAHKA JleficTsue 1-0T3




1-3T3

55-0T3

Hroro 55_3T3

[Tonubrit komruiekT OT3 XpaHUTCS B AIEKTPOHHON MH(DOPMAIIMOHHO-00pa30BaTEIBHON Cpeie
HpI'VIIC u oOyuaromuiicsi UMEeT BO3MOKHOCTh O3HAKOMUTHCS C JEMOHCTPAIIMOHHBIM BapHAHTOM
OT3.

Huxe npuBenen obpasel TUIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEAYCMOTPEHHOTO paboueit
POTPaMMOM TUCITUTUIAHBI.

OO6pazen TUIIOBOTO BapuaHTa UTOTOBOTO TECTA,
MIPETyCMOTPEHHOTO pabodell mporpaMMoOn TUCITUTUTHHEL

1. U3zBecten ko3pduieHT TpeHus ckonbxeHnus f mexay Tenamu. Cuia nepeMereHus Tena
Maccoi m Ha TOPU3OHTAIBLHOU MJIOCKOCTH C MOCTOSIHHON CKOPOCTHIO BBIYHCIISETCS IO (hopMyIie:

a) F=mg;

6) F=mgh;

B) F=mgf.

2. Tlporecc pa3pylieHUss U OTJACICHUS MaTepHalia ¢ MOBEPXHOCTH TBEPIOro Teja u (WIIN)
HAKOIUICHUST €r0 OCTATOYHOW jAeopMaliii TP TPEHUH, MPOSBISIONIMICS B TOCTEIICHHOM
W3MEHEHUU pa3MepoB | (1in) GopMbl Tela <H3HAIIMBAHHE>

3. B xakux equHMIIAX BBIpAXKaeTCsl pa3MepHOCTh K03 pHIIMeHTa TPEHUS CKOJIbKEHHUS .
a) B ¢IMHUIAX JIJTUHBI,

0) B €IMHMIIAX JaBJICHUS,

B) 0e3pa3MepHBI.

4. P€3YJII)T8,T HN3HalllUBaHUAA, onpeﬂensleMmﬁ B YCTAaHOBJICHHBIX CAWMHHIAX. Benwmuuna n3HOoCa
MOXKCT BbIPAXXaTbCA B CAMHUIAX JJINHBI, OGLeMa, MacCcChbl 1 ap. <H3HOC>

5. Ecnu Baron aBumkeTcs mMoj YKJIOH, TO KOA(D(UIIMEHT TpeHHs] KadyeHHs] MKy KOJIECOM H
penbcoM:

a) yMEHbLIaeTcs,

0) yBeJIMUMBAETCS;

B) HE MEHSETCS.

6. CBOMCTBO MaTepHrajia OKa3bIBaTh COIMMPOTHUBJICHUC U3HAIIMBAHWUIO B OIIPCACIICHHBIX YCJIOBUAX
TPEHUA, OLCHHUBACMOC B€J'II/I‘~II/IHOI71, O6p21TH0171 CKOpPOCTH HW3HAIIMBAHWUA HWJIM HWHTCHCHBHOCTU
W3HAIINBAaHUSI <H3HOCOCTOMKOCTH>

7. OpueHTHPOBOYHOE 3HaUeHUE KOd(D(UILIMEHTa TPEHUS KaueHHUsI MEXIy KOJIECOM U PelbCcoM,
MIPUHSITOE TIPU Pacu€Tax NMepeMeIICHHS BATOHOB!

a) k= 0,005 cwm;

0) k = 0,05 cm;

B) k= 0,5 cMm.

8. CnoxHble MHOTOKOMIIOHEHTHBIE CUCTEMBI, MTPEeIHA3HAUCHHBIE B OCHOBHOM JJISI CMa3Ku U
OXJIAKJEHUS METAII000pabaThIBAIOIINX WHCTPYMEHTOB U JieTaliel, UTO CIIOCOOCTBYET CHUXKEHUIO
U3HOCAa MHCTPYMEHTOB U TOBBIIIEHUIO TOYHOCTH 00pabOTaHHBIX JeTaiel (B mpouecce 00paboTKu
maTepuaioB COXX BBIIONHAIOT, KpOME TOTO, pAJl APYTUX (PYHKLNN: BBIMBIBAIOT a0pa3UBHYIO IbLIb
U CTPYXKY, 3alllMIIaloT 0O0paboTaHHbIE JeTaid, MHCTPYMEHT U 000pyAOBaHHE OT KOPPO3HUH,
yIy4IIal0T CAHUTAPHO-TUTHUEHNYECKUE YCIOBUS Pa00Thl) <CMA304HO-0XJIAKAAKIIUE KUAKOCTH>

9. B kakuX eMHUIAX BBIPAKAETCS Pa3MEPHOCTh KO HUITMEHTA TPEHHS KAUCHHUS .
a) B €IMHUIAX JUIMHBI,



0) 0e3pa3MepHbIi;
B) B €IMHUIIAX JABJICHHUS.

10. ITornomenue B 00bEME TelIa MOBEPXHOCTHBIM CJIOEM KaKOTro-TH00 KOMIIOHEHTa BEIIeCTBA
<agcopOouus>

11. OpueHTHPOBOYHOE 3HAUeHHE KOIPPHUIMEHTA TPEHHUS CKOJIBKCHUS MEXIy JIBYyMS
00paboTaHHBIMU CTATBHBIMU OPYCKaMHU:

a) f=0,015;
6) f=0,15;
B) f=0,5.

12. VI3BrieyeHusI U3 MOBEPXHOCTHOTO CIIOSI KAKOTO-TMOO KOMIIOHEHTA BelecTBa <adcopomus>

13. IlpuBeneHHbI KOXPQPHUIMEHT TPEHUS CKOJIBKECHUS NpPU TEPEMEIICHHHM W3/eTus B
KJIMHOBBIX HAIIPABJISAIONIMX 110 OTHOLICHUIO IIEPEMELICHHS B INIOCKUX HaIpaBIIAIONIUX:

a) YMEHbIIIAeTCH;

0) yBeJIMUMBaeTCs;

B) HE MEHSETCH.

14. OtHoueHne U3HOCA K MHTEPBAJy BPEMEHH, B TEUEHUE KOTOPOrO0 OH BO3HUK <CKOPOCTH
M3HAINMBaHUA>

15. Ha xakoit yroixa HCO6XOI[I/IMO HaKJIOHUTD IIJIOCKOCTD, 4TOOBI JISKaIee Ha HEM TEeJI0 Maccou
M HAYajgo CKOJB3UTh OT JEHCTBHA CHJIBI TSDKECTH TPU H3BECTHOM KOd(h(UIIMEHTE TpEeHHUs
CKoJIbkeHus f?

a) a = arqtqgf;

6) a = argsinf;

B) a = arqcosf.

16. BemrectBa, ucnoib3yembie IS MPEAOTBPAIICHUS, 3alMpa W 3ac/JaHUs, YMCHBIICHUS U
YIOPSAAOUYECHUS U3HOCA B3aUMHO IEPEMELIAIOIINXCS TOBEPXHOCTEN <CMA304YHbIe MAaTePHAJIbI>

17. Ha kakoii yron o HEOOXOJUMO HAKIOHHUTH PENbCOBBIA IMyTh, YTOOBI JeKalas Ha HEM
KOJIECHAs TTapa Maccod m U AuamMeTpoM Kojeca D Hauana KaTUThCA 0€3 CKOJBKEHUS OT JEHCTBUSA
CHUJIBI TSDKECTHU MPU U3BECTHOM KO3(pPHIMEHTE TPEeHUS KaueHHS K:

a) a>arctq(2k/D);
6) a<arctq(2k/D);
B) a > arctgk.

18. CBoiicTBO TBEPABIX TNl HEOOPATHMO MpeBpaliaTh B TEIUIOTY MEXaHUYECKYIO 3HEPTHIo,
COOOILIEHHYIO TeNy B Ipoliecce ero 1ehopMUpoBaHUs <BHYTpPeHHee TpeHue>

3.5 [lepeyennb TeopeTHYECKUX BONMPOCOB K 3a4eTy
(111 OLICHKM 3HAHUI)
Paznen 1. «OCcHOBBI M3BHOCOCTOMKOCTH Hap TPEHUS»
1.1. XapakTepucTuka 3TarnoB pa3BUTHs TPUOOIOTHH.
1.2. CymectBytomue npoOJeMbl pa3BUTHS TPUOONOTHUH. AKTyaJdbHBIE —3a/Ja4d
TpUOOJIOTHH UTPUOOTEXHUKH.
1.3. M3HamuBanue, U3HOC M U3HOCOCTOMKOCTh. OCHOBHBIC MIOHSATHS M OIIPE/ICIICHUS.
1.4. Cma3ska, cMa3bIBaHHE M cMa304yHbIi MaTtepuai. OCHOBHBIE MOHATHS U ONPECICHHS.
1.5. Buapl OTKIOHEHW TOBEPXHOCTH OT HJICATHBHON TEOMETPUYECKON (HOPMBI.
MaxkpoOTKJIOHEHUSIU CYOMUKPOLIEPOXOBATOCTb.



1.6. Bomuucrocts moBepxHOCTH. OCHOBHBIE XapaKTEPUCTHKH.

1.7. [llepoxoBarocTi MoBepXHOCTH? OCHOBHBIE TAPAMETPHI U XapaKTEPUCTHUKH.

1.8. Kiaccrl mepoxoBaTocTy MOBEPXHOCTH.

1.9. KauecTtBo noBepxHOCTH. PHU3NUECKasi U TEOMETPHUECKAs XapaKTEPUCTHKHU MOBEPXHOCTH.

1.10. HomunanbHast, KOHTypHas U (pakTUUYecKas IIIoIIaau KOHTakTa. Harpyska B KOHTakTe.

1.11. CxopocTh 1 TeMneparypa B KOHTAaKTE.

1.12. JledeKThl CTPYKTYPBI TBEPBIX TE: TOUYCHHBIC U IMHEHHBIC. XapaKTEPUCTHKA.

1.13. Ancop6ust. @Pusnueckas aacopOIus U XeMOCOPOIHs, OTIMYUTEIHHBIE 0COOCHHOCTH.

1.14. Dddexkr Pebunnepa. Buemnuid u BHYTpeHHHH ancopOmMoHHBIE 3(QEKTHI,
OTJIMYUTETbHBIEOCOOEHHOCTH.

1.15. Tunbl ToueUHBIX 1e(HEKTOB CTPYKTYPHI TBEPIBIX TEIL.

1.16. Tpenwue nmokos. TpeHue kaueHusi. XapaKTEPUCTHKA, OCOOCHHOCTH.

1.17. Tpenue nokosi. Tpenne ckoiabxeHUs. XapaKTepUCTUKA, OCOOCHHOCTH.

1.18. Tpenue nokost. TpeHue KayeHus! ¢ MPOCKAIb3bIBAHHEM. XapaKTepUCTUKA, OCOOCHHOCTH.

Paznen 2. «KOHCTPYKTHBHBIEW TEXHOJIOTUYECKHE METOBI MTOBBIIICHUS H3HOCOCTOMKOCTH

TPYLIMXCS AeTajeil MOABMKHOIO COCTaBa»

2.1. XapakTepucTHKa U BUIbI MEXaHUYECKOTO N3HAIINBAHUSI.

2.2. XapaKkTepucTUKa U BUbl KOPPO3UOHHO-MEXAHUYECKOTO U3HAIIMBAHUS.

2.3. UnrtencuBHOCTh u3HammBaHusA. Ormpenenenue. @DaxkTopbl, BIUSIOIINE HA
WHTECHCUBHOCThH U3HAIIMBAHMUSL.

2.4. MeponpusaTus 0 CHHKCHHUIO MHTEHCUBHOCTH W3HAIIIMBAHUS Y3JI0B TIOJIBMYKHOTO COCTaBA.

2.5. TlepBbiii 1 BTOpoil 3akoHBl KyrnoHa s TpeHUs CKoibkeHus. PU3NYECKUil CMBICIH,
(bopMyIIBL.

2.6. Tpetuit u ueTBepTHIN 3aKOHBI KynoHa A1 TpeHus CKONbxKeHHs. OU3NYECKHIl CMBICT,
(bopMyIIBL.

2.7. 3akonb! KynoHna s tperus kauyeHnus. @uznyeckuii cMbici, GopMyIIbl.

2.8. Yron u koHyc TpeHus. Pu3nueckuid CMbICT, GOPMYITHL.

2.9. I'pynmbl TEXHOJIOTMYECKUX MPOLIECCOB MO YIIPOUHEHUIO JIeTallel MalllKH.

2.10. [nactuueckoe nedopmupoBanue neraneii. O06macTb MpuMeHEHHsI, 0COOEHHOCTH.

2.11. KoHCTpyKIUS CHENMATIBHOI0 TPEXPOJIUKOBOIO MIPUCTIOCOOIECHHS 1151 0OKAThIBAHUS OCEH.

2.12. OcobGeHHOCTH 0OKATBIBaHUS M IPOOECTPYIHOI 00pabOTKH MOBEPXHOCTEH JIeTale.

2.13. Oco0eHHOCTH ILIEHTPOOEKHO-IIAPUKOBOM ympouHstomed o0paboTKH MOBEpXHOCTEN
JIeTaJIel.

2.14. OcoGeHHOCTH TEXHOJOTHH IJIa3MEHHOM MOBEPXHOCTHOM 3aKaJIKM KOJIECHBIX Map.

2.15. Knaccudukaius MaTepuaioB AeTajeH, UCIOJIb3yEeMbIX B y3JIax TPEHUS.

2.16. [IpaBuia coueTaHus MaTepUAIOB B y3J1aX TPEHUS MOJIBUKHOTO COCTaBA.

2.17. Cmasku st OyKC TOJIBIDKHOTO cocTaBa kene3Hbix popor: XKPO, JI3-ITHWUW. Tum,
XapaKTEPUCTHKH.

2.18. Cma3ku a1 MeXaHU3MOB KeJe3HOJOPOXKHBIX TopM030B: XKTK3-65 u XKT-72. Tur,
XapaKTEPUCTHKH.

Paznen 3. «lloBpexxaaeMoCTh U U3HOC TPYLIMXCA J€Tallell MOJBUKHOTO COCTaBa»

3.1. YcrnoBHBIH pacueT MOAUIMITHUKOB CKOJIbKEHHUS.

3.2. OCOOEHHOCTH BHIMTOIHEHHSI TETUIOBOTO pacyeTa MOANTUITHIKOB CKOJIBKEHUSI.

3.3. OCHOBHBIE NOJIOKEHUSI KOHTAKTHO — TUAPOTMHAMUYECKOI TEOpHUs CMa3KH.

3.4. OcobeHHOCTH BHITIOJIHEHUH MTPOEKTHPOBOYHOTO pacyeTa MOAIIUITHIKOB CKOJTBKEHUS
JKUJKOCTHOM CMa3KH.

3.5. PexomMeHmanmm npu KOHCTPYHUPOBAHUN TIOIIUITHIKOB CKOJIBKCHUSI.

3.6. PakTOpbI, CIOCOOCTBYIONINE TPOCKATB3BIBAHUIO KOJIEC KOJIECHBIX Map U MOSBICHHIO
CHUT TPEHUS CKOJIb)KEHHS.

3.7. BnusHMe KOHYCHOCTM OaHJIaka KOJIECHBIX Iap Ha BEJIUYMHY YJCJIBHOTO
COIIPOTHUBIICHUS IBUKECHUIO.

3.8. BnmsHue BWISHHMA KOJIEC B PpEIbCOBOM KoJIee Ha BEIMYMHY YJEIbHOTO
COIIPOTHUBIICHUS IBUKCHUIO.

3.9. IIpyunHBl HETOYHOCTH YCTAHOBKHM KOJIECHBIX Tap B paMe TEJEKKH MOJBHXKHOTO



COCTaBa, U €€ BIMSHHUE Ha BEINYNHY yJEIHHOTO CONMPOTHBIICHUS IBIKECHHIO.

3.10. IlpuuuHbl U XapakTep MOBPEKIAEMOCTH (PUKLUMOHHBIX KIMHBEB. J{OMYyCTHMBIiA
W3HOC BEPTUKAIBHON W HAKIIOHHOW IMMOBEPXHOCTEH (PPUKITMOHHBIX KIIMHBEB.

3.11. TexHOJOTHMYECKUE OINEPalUU MO BOCCTAHOBICHHIO M3HOLICHHBIX (DPUKIIMOHHBIX
KJIMHBEB. Y CIIOBUS 3aMEHBI (PPUKIIMOHHBIX KINHBEB.

3.12. TIpyuuHBI ¥ XapakTep MOBPEKAAEMOCTH (PPUKLINOHHBIX IJIAHOK.

3.13. TexHoNOrMYECKHE ONMEPALUH 10 BOCCTAHOBICHUIO HM3HOIICHHBIX (PUKIIMOHHBIX
TUTaHOK. Y CJIOBUS 3aMEHBI (P)PUKIMOHHBIX TUIAHOK.

3.14 TlpuymHBl U XapakTep MOBPEXIAEMOCTH HAJAPECCOPHBIX OANOK B JKCIUIyaTallHu.
TEXHOJOTUYECKHE OTIEPAIIH 110 BOCCTAHOBJICHUIO H3HOCOB HA/IPECCOPHBIX OAJIOK.

4. MeToanueckue MaTepuaJibl, oNpeaeaoine Npoueaypy oueHuBaHUS
3HAHUH, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATeIbHOCTH

B Tabnuue mnpuBeAeHbl OMUCAHUS MPOLELYpP MPOBEACHUS KOHTPOJBbHO-OLIEHOYHBIX
MEPOTIPHUSITHIA ¥ TIPOIEAYP OIECHUBAHUS PE3YJIbTATOB O0YUEHUS C IIOMOIIBIO OIIEHOYHBIX CPEJICTB B
COOTBETCTBUU C paboyeil mporpaMMoi JUCIUILITHHBL.

HaumeHnoBanue
OLICHOMHOTO Ornucanus NpoIeIyphl MPOBEACHUS KOHTPOJIBHO-O0IIEHOYHOTO MEPOIIPUSITUS U TIPOIEAYPHI
OILICHMBAHMUS PE3YNbTaTOB O0yUCHHUS
cpencTBa

[TpenosaBarens Ha YCTAHOBOYHOM 3aHSATHHU JOBOAUT 10 00YYaIOUIMXCS: TEMBI, KOJIMYECTBO
3amaHuii B KOHTPOJbHON pabore. KoHTposibHas pabora M0OKHA OBITh BBIMIOJHCHA B
YCTaHOBIICHHBIH CPOK M B COOTBETCTBHM C IIpaBWIaMH K O(GOPMIICHUIO (TEKCTOBOW M
rpaduueckoii yacteit), chopmyaupoBanHsiME B [lonoxenun «TpeboBanus k oopmiieHHIO
TEKCTOBOM M Tpadu4ecKkoil JoKyMeHTalmd. HOpMOKOHTponb» B MOCICOHEH pemakiuu.
BrmmonHeHHass KOHTpoJbHas padora mepemaeTcss IJisi NPOBEPKH MPEToNaBaTelo B
YCTaHOBJICHHBIE CPOKH. Ecim KoHTponbHas paboTa BBINONHEHA HE B COOTBETCTBHU C
yKa3aHHSIMH FUIM HE B TIOJTHOM 00beMe, OHa BO3BpaIlaeTcs Ha TOpaboTKy

KonrponbHas padora

CobecenoBanue, MpeayCMOTPEHHOES paboueii mporpaMMoON JAMCIUILIHHBI, TPOBOJUTCS Ha
NPAKTHYECKOM 3aHATHH. IIpermosaBaresib Ha TMPAKTHIECKOM 3aHSATHH, TPEAIIECTBYIOMEM
Cobecenosanue 3aHATHIO TPOBEJCHHUSA KOHTPOJSA, IOBOAMT JO OOYYAIOMUXCS TEMY, BOMPOCHI IS
TIOJITOTOBKK K cobeceoBaHmI0. Pe3ynbrarsl cobece0BaHUS TPENOIaBaTellb TOBOIUT JI0
00yUaroNIuXCs cpasy Mociie 3aBepIeHUs COOece10BaHHsI

BrinonHenue pasHOypOBHEBBIX 3a/1a4 (3aJaHHuii), TPETyCMOTPEHHBIX pabodeil mporpaMMon
PasHOypoBHEBast 3ajaua | TUCIUIDTHHBL, IPOBOISITCS BO BPEMs MPAKTHUSCKUX 3aHATHI. BO BpeMs BHITONHEHHS 33124
(3amanme) (3amaHuii) paspemaeTcss IONB30BATHCSA YUCOHHKAMH, CIPABOYHHKAMH, KOHCIICKTAMHU
JEKIWHA, TETPAISIMH JUIS IPAKTUICCKUX 3aHATHH

I[J'ISI opraHu3alii M MPOBCACHHUA HpOMe)KyTOQHOﬁ aTTeCcralluyl COCTaBJIAIKOTCA THUIIOBBIC
KOHTPOJIbHBIE 3aJJaHNs UM UHBIE MaTepHUalibl, HEOOXOJMMBbIE /171 OLIEHKH 3HAaHUN, yMEHU, HABBIKOB
U (WJIK) OIbITA IEATENbHOCTH, XapaKTePU3YIOLIUX 3Tanbl (OpMUPOBAaHUS KOMIIETEHLIUHI B ITpoliecce
OCBOCHMS 00pa30BaTEIBbHON MPOrpaMMBl.

HepequL TCOPCTUYCCKHUX BOIPOCOB MW THUIIOBLIC IMPAKTUYCCKUE 3aJaHUA PA3HOTO YPOBHMA
CJIO)KHOCTH JJISi TMPOBEJCHHsI MPOMEXYTOUHOM arTecTalui OoOydaroluecs MOJy4aioT B Hayaje
ceMecTpa d4epe3 JIJIEKTPOHHYI0 HH(OpMaloHHO-o0pa3zoBarenbHyto cpeny Hpl'YIIC (nmuunsrii
KaOMHET 00yJaromerocs).

Onucanue npoieayp NpoBeieHUsi MPOMEXKYTOUHOI aTTecTauuu B (popMe 3a4eTa
U OCHUBAHHUA PE3YJIbLTATOB oﬁyqennﬂ
[Ipu mpoBeneHMH TPOMEXKYTOUYHOW aTTecTanud B (opMe 3aueTa MpernoaaBaTelb MOXKET
BOCIIOJIB30BaThCSI pE3yabTaTaMy TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TeueHHe cemectpa. C menbro
UCIIONIb30BaHUsl PE3yIbTATOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH, MPEMOAaBaTeNh MOJCYUTHIBAET
CPEIHIOI0 OIICHKY YPOBHS C(POPMHUPOBAHHOCTH KOMIETEHIIMN oOyuaromerocss (CyMMa OIICHOK,
MOJTyYEHHBIX 00YUYaAIONIUMCS, IETUTCS HA YHUCIIO OIICHOK).

Ixana ¥ KpUTEPUH OLEHUBAHHUSA YPOBHA C(POPMHPOBAHHOCTH KOMIIETEHIMI B pe3y/ibTaTe
U3YYCHUS TUCHUILIMHBI IIPH IIPOBEACHUHA HpOMe)KyTO‘IHOﬁ arrecrangmumu



B (hopMme 3aueTa Mo pe3yabTaTaM TeKYIIEro KOHTPOJIA
(0e3 TONOJHUTEJIbHOT0 ATTECTAIIMOHHOT0 MCTILITAHUSA)

CpenHsis OLleHKa ypOBHS
c(hOpMUPOBAaHHOCTH KOMIIETEHIIUH
10 Pe3yIbTaTaM TEKYIIETr0 KOHTPOIS

IIxana orieHUBaHUS

Ouenka He wMenee 3,0 W HeT HH  OJHOH
HEYJOBJICTBOPUTEIHEHON OILIEHKHU o TEKYIEMY
KOHTPOJIIO

«3a4YTCHO»

Onenka wmenee 3,0 WM ToIy4eHa XOTS OBl OJHA
HEY/IOBJICTBOPHUTENbHASI OLIEHKA T10 TEKYIIEMY KOHTPOJIO

«HEC 3a4YTCHO»

Ecnu ouenka ypoBHs c(hOpMUPOBAHHOCTH

KOMHCTCHHI/Iﬁ o6yqa101uer00}1 HE COOTBETCTBYET

KpUTEpUSIM TMOJYy4YeHUs 3adera O0e3 JIOMOJHUTENBHOIO AaTTeCTAllMOHHOTO UCHBITaHUS, TO
MIPOMEKYTOUHAs aTTecTalusl MPOBOAUTCS B (opMe coOeceqoBaHUs IO MEPEYHI0 TEOPETHUYCCKUX
BOTIPOCOB U TUTIOBBIX MPAKTUYCCKUX 33/1a4 WU B OPME KOMITBIOTEPHOTO TECTUPOBAHHUS.

[IpomexxyTounast aTTecTanus B popMe 3a4eTa ¢ MPOBEICHUEM aTTECTAllMOHHOTO HCIIBITAaHUS
MPOXOJUT HA MOCJIEAHEM 3aHATUU 10 AUCIUIUIMHE.

[Ipyn mpoBeneHUM MPOMEXKYTOUYHOM aTTecTalud B (OpMe KOMIBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3adaHus POPMUPYETCs U3 POH/IA TECTOBBIX 3aIaHUM 110 JUCIIUILTHHE CITYIaiiHBIM
o0pa3om, Ho ¢ ycroBueM: 50 % 3aganuii JOIKHBI OBITH 3aJaHUAMHU OTKpBITOrO THIA U 50 % 3aganuii

— 3aKpbITOT'O THIIA.



