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.04.01 DxkcnepTu3a BaroHos

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

OO61mas Tpy0eMKOCTb B 3.¢. — 4 DopMbI IPOMEKYTOYHON aTTECTALUH
Yacos mo yaeorOMYy any (YII) — 144 ouHas popma oOydIeHU:

9K3aMeH 9 cemecTp

3ao4Has popma oOydeHuUs:

9K3aMeH 6 Kypc

Ounasi ¢popma o0yyeHUst PacnpesesieHne 4acoB AUCHHUILINHBI N0 ceMecTpaM
Cemectp 9 Hroro
Bun 3ansaruii Yacos no YII Yacos no YII
AyauTopHasi KOHTAKTHas
padoTa no BMAAM y4eOHbIX 68 68
3aHATHH/
B T.4. B popme ITIT*
— JIEKIIUHA 17 17
— IIpaKTHYECKUe (CEMUHAPCKUE) 34 34
— nabopaTopHBIE 17 17
CamocrosiTesibHasi pagoTa 40 40
JK3aMeH 36 36
Hroro 144 144
3aouynas ¢opma o0yueHust PacnpenesieHue yacoB JUCHMILVIMHBI IO CEMeCTpaM
Kypce 6 Hroro
Buj 3ansatui Yacos no YII Yacos no YII
AyIuTOpHAasi KOHTAKTHAs
pa6ora no BuaaM yueOHbIX 16 16
3aHATHH/
B T.4. B popme ITIT*
— JIEKIIUHA 4 4
— MpaKkTHUYecKHe (CeMUHAPCKHeE) 8 8
— nabopaTopHbIe 4 4
CamocrosiTesqibHasi padoTa 124 124
JK3amMeH 4
Hroro 144 144
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
crenuaibHocTd 23.05.03 TloaBuHOM coCTaB >KEJIE3HBIX JIOPOT, YTBEpKAEHHBIM [Ipukazom
Muno6puayku Poccum ot 27.03.2018 r. Ne 215.

[Iporpammy cocraBui(u):
KaHJ. TeXH. HayK, goueHt, 1.}O. Epmonenko

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

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



1 IEJb U 3AJAYA JUCIUTIAHBI

1.1 Heap (ucuUmIHHBI

nproOpeTeHre 3HAHWH, YMEHMA MW HABBIKOB B O00JACTH MPAKTHYECKOrO MPHUMEHEHHS TCOPHHU
MaTeMaTUYeCKOr0 MOJCIUPOBAHUS JABIKEHHS PEbCOBBIX OJKHUIMAKEH C TMOMOIIBI0 COBPEMEHHBIX
MNPOTPAMMHBIX ~ CPEJCTB, PEATHM3YIOIMX 3a7add JAHAMUYECKOTO MOBEACHHS IKEIE3HOJOPOKHOTO
MTOIBIDKHOTO COCTaBa

1.2 3agavya JMCHMIIMHBI

OBJIaJIEHUE CTYJCHTAaMU CPEICTBAMH M METOJaMH MaTeMaTUYeCKOTO0 MOJAETUPOBAHUS JAMHAMUYECKUX
MPOLIECCOB MPH JIBI>KEHUU MOJBUKHOTO COCTaBa
1.3 Ilesi> BoCHUTaHNS M 321241 BOCIIUTATEIbHOI PadoThl B paMKaxX TUCHUILINHBI

[IpodeccrnonambHO-TPYIOBOE BOCIHTAHIE 00yUJaOIINXCS

Lens npodeccroHabHO-TPYAOBOIO BOCHHUTaHUS — (POPMUPOBAHKE Y 00YYaIOMINXCSI OCO3HAHHOM MPOodecCHOHabHOM
OpHEHTALMH, TOHMMaHUsI OOLIECTBEHHOTO CMBIC/A TPyAa M 3HAYUMOCTH €ro sl ceds JIMYHO, OTBETCTBEHHOTO,
CO3HATEJIBHOI'O M TBOPYECKOTO OTHOLICHUsS K OyAylled HesTeNbHOCTH, NMPOEeCcCHOHAIBHONW 3THKH, CIIOCOOHOCTH
NIPEABUACTh W3MEHEHHs, KOTOPhle MOTYT BO3HHKHYTh B NMPO(ECCHOHAIBLHON NEeATeNIbHOCTH, U YMEHHIO paboTaTh B
M3MEHEHHBIX, BHOBB CO3AHHBIX YCIIOBHSX TPYZA.

Lenb mocTruraercs mo Mepe pemeHns B €INHCTBE CICAYIONINX 3a/1a4:

— (opMHpOBaHUE CO3HATENEHOTO OTHOIICHHS K BEIOpaHHOU TIpodeccu;

— BOCIIUTaHHE YECTH, TOPIOCTH, JIOOBH K MpodeccHu, CO3HATEIFHOI0 OTHOWICHHS K MPOo(ecCHOHATFHOMY OJTY,
MMOHNUMAaEeMOMY KaK JIMYHAs OTBETCTBEHHOCTh M 00S3aHHOCTE;

— (opMHpOBaHHUE TICHXOJIOTHH MPOPECCHOHANA;

— (opmupoBanue MpoeCCHOHATBHOMN KYIBTYPBI, 3ITUKU MPOPECCHOHATBLHOTO OOIICHUS;

— (opMHUpOBaHKE COIMATIBHON KOMIETEHTHOCTH U APYTHE 3a/1a4y, CB3aHHbIE C UMUKEM Npodeccuu 1 aBTOPUTETOM
TPaHCIIOPTHOM OTpaciu

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

Brox/gacts OIIOII ‘ Brnok 1. Auctumumunel / YacTts, hopMupyemast yqacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHIH

2.1 IncuMnJMHbI ¥ IPAKTUKH, HA KOTOPBIX OCHOBBIBAETCSI H3yYeHHe JAHHOM M CHMIIIMHbI

[EEN

b1.0.52 Jlunamuka Barona

2 b1.B./1B.06.01 CtpouTenbHas MEXaHUKa BarOHOB

2.2 IMCUMIUIMHBI ¥ MPAKTHKH, ISl KOTOPBIX H3yYeHHe JaHHOM JHCHHILTHHbI
He00X0IMMO KAK MpeIliecTBYIONIee

1 ‘ b3.01(/1) BeinosiHeHKe BBITYCKHOM KBATU(UKAMOHHOM paboThI

3 IIJIAHUPYEMBIE PE3YJIbBTATBIOBYYEHUSA ITO AUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

Ko n Koa m HauMeHnoBanune
HaMMeHOBaHHE HHIUKATOPA A0CTHKEHH I[nanupyemsbie pe3yabTaThl 00ydeHUS
KOMIIETEeHIINH KOMIIETEeHINH
I1K-6 3HaTh: HOPMaTHBHEIC ITOKA3aTEIN HAJACKHOCTH IS OLICHKU
Cnocoben JUHAMUYECKHAX XapaKTEePUCTHK BarOHOB
OTIpEeNIeNATh YMeTh: OlIeHUBAThH IKCIUTyaTAllHOHHBIE (DAKTOPHI, BIMSIIONINE Ha
HoKa3aTen TIK-6.1 [Ipumensier TunoBbie HaJEXHOCTb BATOHOB 1 0€30MaCHOCTD ABMKEHUS

HaJACXKHOCTH U METOBbI o0ocHOBaHHUS
OesomacHoCcTH | O€30IacHOIT IKCIITyaTaluu

pu IPY30BBIX BATOHOB Brnaners: HaBbIKaMU pabOTHI ¢ OTPACIEBBIMH TTIOKa3aTEIIMHU
3KCIUTyaTaluuu HaJIS)KHOCTH ¥ O€30TI1aCHOCTH JIBI)KCHHSI BATOHOB

IPY30BBIX

BAaroHOB

4 CTPYKTYPA U COAEPXAHMUE JUCHHUIIVINHBI

Ounas ¢gopma 3aounas gopma *Kog
Kox HaumenoBaHue pa3jesoB, TeM H Yacsl Yacel HHAUKATOpa
BHJI0B padoT Cemectp Jdex | Tp | Jag | CP Kypc Jdex | Mp | Jag | CP JMOCTHKEHHS
KOMIICTCHIIUHA
1.0 | Pazpgen 1. TloaBu:KHOIH
CoCTaB )51
JKeJIe3HOAOPOKHBIH IyTh
KaK eTuHasi
MEXaHMYeCKad CUCTeMa.
1.1 | Ilpupona IIPOLIECCOB
KoNeOaHni MeXaHMYECKUX 9 2 2 6/ycT. 1 4 I1K-6.1
cucreM. Bunsl koneOaHuii




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Kon

HaunmeHoBaHMe pa3eioB, TeM U
BH/IOB padoT

Ounas gopma

3aouHas ¢opma

Cemectp

Yacsl

Jlek

Ip | JIa6

CP

Kype

Yacsl

Jlek

Ilp

JIa6

Cp

*Kox
HHAUKATOpa
OCTUKEHUS

KOMIIeTEHIIU U

BaroHOB. CB00OIHEIE
Kosie0anus BaroHOB.
BreIHyXIIcHHBIC KOJIeOaHUs
BaroHoB. ABTOKOJeOaHUSs
COCTaBHBIX YacTCH BaroHOB

1.2

Bribop pacueTHOl Monenu
JUls  OLCHKH  JUHAMUKU
BaroHa

6/ycr.

I1K-6.1

1.3

JnHamMuueckue
XapaKTEepUCTUKU u
B3aMMOCBSI3b KOHCTPYKIIUH
BaroHa u myTH

6/ycr.

I1K-6.1

14

OcobenHocTu
B3aMMOJECHCTBUSA BaroHa W
IIyTU B KPUBBIX

6/ycr.

I1K-6.1

15

HUccnenoBanne  (akTopos,
BIIMSIFOLIINX Ha
KOX(PHUIHEHT 3amaca
YCTOIYMBOCTH OT CcXOJa
Kojeca € penbca IO
YCJIOBHIO BKaThIBaHUS

6/ycT.

I1K-6.1

2.0

Paspen 2. TpeOGoBanus k
JUHAMHYECKHM
KayecTBaM TPy30BBIX
BAaroHOB H MeETOAbLI HX
NMOATBEP KACHUsI.

2.1

OmnpeneneHne W OIEHKA
noKa3areiaeh
ITAHAMHAYECKHUX Ka4eCTB

6/ycrT.

I1K-6.1

2.2

OueHka ycTOHYHMBOCTH OT
BBDKHMaHHUS

6/ycrt.

I1K-6.1

2.3

Omenka KayecTBa  Xoza
BaroHa

6/ycr.

I1K-6.1

24

OreHka yCTOHYHMBOCTH OT
OTPOKHTBIBAHUS

6/ycr.

I1K-6.1

2.5

HccnenoBanne  Qakropos,
BIIUSIFOIUX Ha
YCTOHYHBOCTB BaroHa
IPOTUB  ONPOKUJABIBAHHUS
IIpU JIBUYKECHUU B KPUBOU

6/ycrt.

I1K-6.1

2.6

Pacyer  aBTOMaTHueckoro
CLEIUIEHHA  BAaroHOB U
IIpoxoJa CLEIUICHHBIMU
BAaroOHaMH KPUBBIX y4aCTKOB
IIyTH

6/ycrt.

I1K-6.1

3.0

Paszgen 3. PacciaenoBanus
TPAHCIIOPTHBIX
NPOUCHIECTBHIA.

3.1

ABapun Ha
HKEJE3HOJOPOKHOM
TPaHCIOPTE

6/ycr.

I1K-6.1

3.2

MeTtobl OITpENIEIICHUS
HpI/I'-H/IHHO-CJ'[elICTBeHHBIX
cBs3ei HapyuIeHUI
0€e30MacHOCTH IBUIKEHHUS

6/ycT.

I1K-6.1

3.3

Hammcanane  TeXHHYECKUX
3aKJIIOUYEHUN npu
paccie0OBaHUM HapyLIeHUH
0e30MacHOCTH JBHIKEHHUS

6/ycT.

I1K-6.1

3.4

PaccnenoBanne cxomoB

6/ycT.

I1K-6.1




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas gopma 3aouHas ¢opma *Kon
KOH HaumeHoBanue pa3aejoB, TeM U Yacebl Yacel HHAUKATOpa
BHJI0B padoT CemecTtp Jex | Tp | Jla6 | CP Kypc Jex | Tp | Ja6 | CP JAOCTHIKEHUS
KOMIIETEHIIUH
3.5 | Buasl u MexaHusM cxoja ¢ 9 5 6/ycr. 6 TK-6.1
peIbCcoB
3.6 | XKeneznomopoxHO-
TPaHCIIOPTHAST JKCIEPTU3A 9 2 6/ycr. 1 6 I1K-6.1
TIPU CXOJI€ C PENIBCOB
3.7 | DOkcrmeptuza
MMOBPEXKJCHHBIX  BaroHOB 9 4 6/ycrT. 6 [1K-6.1
MOCJIe CX0/1a
3.8 | Pacuer obecrieueHns
MPOX0/ia BaroHOM B CIIETIC 9 3 4 6/ycrT. 6 [K-6.1
0 BEPTHKAIbHBIM KPUBBIM
4.0 | Pazmen 4. MHWcnbiTanus
BArOHOB.
4.1 | DKcriepuMeHTaJIbHbIC
HCCIICIOBAaHUA  TUHAMUKU 9 2 2 6/ycr. 6 I1K-6.1
BaroHOB
4.2 | ObpaboTka  pe3yIbTATOB
XOIOBBIX HUCIIBITAHAN 9 2 6/ycrT. 6 I1K-6.1
BaroHOB
4.3 | MonenmupoBaHHe cxoma 9 4 4 6/ycr. 2 6 TK-6.1
MOJIBMXKHOTO COCTaBa
PopMa  MPOMEAKYTOUHOH 9 36 6/3uMHSIs 18 I1K-6.1
aTTecTalliu — 9K3aMeH
KontpomnbHas pabora 6/3UMHsIs 4 I1K-6.1
Hroro uacos (6e3 yuéta
4acoB Ha IPOMEXYTOUHYIO 17 | 34 | 17 | 40 4 8 4 | 124
aTTeCTalUIO)

5 ®OH/] OLIEHOYHBIX CPEJICTB JJIsl IPOBEJEHUS }
TEKYIIETO KOHTPO.JIS YCIEBAEMOCTH M IMTPOMEKYTOYHOM
ATTECTALIMM OBYYAIOIUXCS MO JUCHMUIIINHE

(DOHI[ OLICHOYHBIX CPEACTB JJIAd MPOBECACHUA TEKYIICTO KOHTPOJIA YCIIEBAEMOCTH 1 HpOMe)KyTO‘-IHOf/’I aTTecTalnnuu
1o aucuuIuinHe oopmileH B Bue npuiioxkeHust Ne 1 k paboueit mporpamme AUCHMIUIMHBI M Pa3MELICH B AJIEKTPOHHON
HH(POPMAIIMOHHO-00Pa30BaTEIILHON Cpejie Y HUBEPCUTETA, JOCTYITHON 00yYaroneMyCsl Yepe3 ero JUUHbINA KaOuHEeT

6 YAEBHO-METOJNYECKOE U UH®OPMAIIMOHHOE OBECNIEYEHUE
TV CHMUILIAHBI

6.1 YueOHas quTeparypa

6.1.1 OcHoBHas JIUTEpaTypa

Kon-Bo k3.
Bubmmorpadudeckoe onmcanue B Oubnmoreke/
OHJIAHH
6.1.2 JlonoJIHUTEIbHASA JIUTEPATYpPa
Kon-Bo 3K3.
Bubnmuorpadudeckoe onmcanmne B 6ubnmorexe/
OHJIANH
6.1.3 YueOHO-MeTOANYECKHE PAa3PA0OTKH (B T. Y. VI CAMOCTOSATEIbHOM pa60oThl 00y4aOIINXCcs)
Kon-Bo 3k3.
bubnnorpadpuueckoe onucanue B Onubnmoreke/
OHJAaWH
Epmonenxo, M.1JO. Meroanueckue yka3zaHU 10 N3YYEHHUIO TUCIIUILTHHEL
b1.B.ZIB.04.01 Dkcnieptr3a BaroHoB 1o crenuaibHocTh 23.05.03 IToasmkHOM
6.1.3.1 COCTaB JKEJIE3HBIX J0por, crenuanuzaiys ['py3ossie Baronsl / M.JO. Epmonenko ; Omnnaitn
NpI'VIIC. — Upkyrck : UpI'YIIC, 2025. — 13 c. - Tekcr: anekrponnsiid. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_67925 1329 2025 1 signed.pdf

6.2 Pecypchbl HHPOPMAIOHHO-TeJIEKOMMYHMKAIIMOHHOM ceTH «MHTepHeT»

6.3 IlporpammHoe odecnevyenne 1 HHGOPMANMOHHbIE CIIPABOYHbIE CHCTEMBI

6.3.1 bazoBoe nmporpaMMHoe o0ecrieyeHne




6311 Microsoft Windows Professional 10, rocymapcTBeHHbridi KkoHTpakT oT 20.07.2021 Ne
T 0334100010021000013-01
6.3.1.2 g/iicrosoft Office Russian 2010, rocynapctBeHHbIii KOHTpakT oT 20.07.2021 Ne 0334100010021000013 -
6.3.1.3 FoxitReader, cBo60/110 pacpocTpanseMoe porpaMMHoe obecrieyenne http://free-software.com.ua/pdf-
T viewer/foxit-reader/
6314 Adobe Acrobat Reader DC cBoOomHO pacmpocTpaHseMOe TpPOrpaMMHOE — OOecreucHHe
T https://get.adobe.com/ru/reader/enterprise/
Aunmexc. bpaysep. Ilpuxmagnoe mnporpammHoe obecrnedenne oOmero HazHaueHus, OdQucHbie
6.3.1.5 TIPUJIOKCHNUS, TUIEH3US — CBOOOIHO paclpocTpaHsIeMoe MporpaMMHOe obecriedeHne 1o Junersun BSD
License

6.3.2 Cnenuaau3upoBaHHOE MPOTPaMMHOe odecreyeHne

6.3.2.1 \ He npenycmotpeno

6.3.3 NHdopmainuoHHbIE CIPABOYHbIE CHCTEMbI

6.3.3.1 \ He npenycMoTpenst

6.4 IIpaBoBBIC M HOPMATHBHBIE JOKYMEHThI

6.4.1 \ He npenycmoTpenst

7 ONUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3HI,

HEOBXOJIMUMOM JIJIsSI OCYIECTBJEHHS YYEBHOI'O ITPOIIECCA

O JUCHMUILJIMHE
1 Kopnyca A, b, B, T, /I, E UpI'VIIC naxonstcs no aapecy r. Upkyrck, yia. UepHsimeBckoro, 1. 15;
kopnyc JI UpI' VIIC naxoautcs — no aapecy r. Upkytck, yia. JlepmonTosa, a.80
VYuebnast ayauropus J{-217 s npoBeneHus ISKIIMOHHBIX U MTPAKTHYECKHUX 3aHATHH, 1a00paTOPHBIX paboT,
TPYNIOBBIX U HHAUBUAYAJIbHBIX KOHCYJIBTAIMH, KypCOBOTO MPOSKTHPOBAHNUS (BBIIIOIHEHHUS KYPCOBBIX
2 paboT), TeKyLIero KOHTPOJISL ¥ IPOMEXYTOUHOH aTTecTanuu. OCHOBHOE 000py/I0BaHUE:
CTeUAIN3NPOBaHHAs MeOelb, MyIbTUMEINAIPOEKTOP, 3KpaH, HOYTOYK (mepeHoCcHOMH). s mpoBeaeHus
3aHATHH UMEIOTCS y9eOHO-HAIIISAHbIC TOCcOOUS (TIPE3EHTALINH, TIIIAKATHI).
[TomemeHust U1t CaMOCTOSITENBHON paboThl 00YUaIOIIMXCsI OCHAIEHBI KOMITBIOTEPHON TEXHUKOH,
MOAKIIIOUYEHHOH K MH(OPMALIMOHHO-TEIEKOMMYHHKAIIMOHHOM ceTH «IHTepHeT», U 00eCIeYeHBI T0CTYIIOM B
3JIEKTPOHHYIO HH(POpMaIMOHHO-00pa3oBarenbHyto cpeay Upl YIIC. [TomemieHus st caMOCTOSITEIBHOM
3 pabOThI 0OYUAIOIIUXCS:
— YUTAJbHBIC 3aJIbI;
— y4eOHbIe 3aIbl BEIYUCIUTENBHON Texaukn A-401, A-509, A-513, A-516, 1-501, A-503, 1-505, 1-507;
— TIOMEIIEHUS U XPaHESHUs B POPIIAKTHYECKOT0 00CITy)KUBaHus yaeOHOTo 00opynoBanus — A-521
8§ METOANYECKUE YKA3ZAHUSA JUIAA OBYUYAIOIIIUXCSA
IO OCBOEHHIO JUCIIUITJIMHBI
Bun yue6HOM .
Opraauzanus yaeOHOH 1eSTeIbHOCTH 00yJaromerocs
JIeSITETIbHOCTH
Jlexmust (ot matmHCKOTO «lection» — dYTeHWe) — BHJ ayAHTOPHBIX YUEOHBIX 3aHATHH.
Jlekumsi: 3aKianpIBaeT OCHOBBI HAay4YHBIX 3HAHMH B CHCTEMAaTH3MPOBAHHOM, MOCIEIOBATEIbHOM,
0000meHHON (opMe; pacKpbIBa€T COCTOSHHE W TEPCIEKTHUBBI Pa3BUTHS COOTBETCTBYOLICH
o0nacTi HayKW W TEXHUKH; KOHLEHTPHUPYET BHUMaHHE OOYdYaloIIMXCsl Ha HanOoJiee CIIOKHBIX,
Y3JIOBBIX BOIIPOCAX; CTUMYJIMPYET NMO3HABATEIbHYIO AKTUBHOCTh 00yJarOIINXCS.
Bo Bpems JNeKIMOHHBIX 3aHATHH OOydYaOUIMHCSA [OMKEH YMETh CKOHIIEHTPHUPOBATH
BHUMaHHE Ha H3y4YaeMbIX NpoOieMax M BKIIOYHTH B PabOTy BCe BUABI IAMATH: CIOBECHYIO,
00pa3HyI0 U MOTOPHO-JBHUraTeNbHy0. J[J1 3TOro Bech MaTepual, u3jlaraeéMblil IpernoiaBareiem,
obOyuaromeMycs HEOOXOIMMO KOHCIIEKTHPOBaTh. Ha MONAX KOHCHEKTa CleqyeT IOMedaTh
BOTIPOCHI, BBIJCNICHHbIE OOydYalOMMMCS IS KOHCYJIBTAIlMM C IIperojaBaTesieM. BBIBOIEL,
Jlexnus TIOJTyYeHHBIE B BUE POPMYJI, PEKOMEH/TyeTCsl B KOHCIIEKTE TIO{4€PKUBATH MIIN 0OBOJIUTH PAMKOH,
4yToOBl JIydIle 3alOMHHANNCH. [lOJIE3HO COCTAaBUTH KpaTKWUil CIPAaBOYHMK, COZIEPIKaIUi
oTIpe/ieTIeHUs] BaXKHEHIINX MOHATHH Jieknnu. K KaXIoMy 3aHATHIO ciieayeT pa3oOpars MaTepual
npeablaymed sekuuu. M3ydas Martepuan mo y4eOHHMKY WM KOHCIIEKTY JIEKLHMH, ciemyer
MEPEXOAUTH K CIEAYIOUIEMY BONPOCY TOJIBKO B TOM Clydyae, KOIrja XOpOIIO YCBOEH MPeabl Iy
BOIpOC. P51 BONPOCOB TMCIUIIIMHBI MOXKET OBITh BBIHECEH Ha CAMOCTOsITEIbHOE H3yueHue. Takoe
3amaHne TpeOyeT ONepaTUBHOTO BHIIOTHEHUS. B KOHCTIEKTe JIEKITN HE0OX0IMMO OCTaBUTh MECTO
JUI OCBELICHHS YHOMSHYTHIX BONPOcoB. OOO3HAYUTH BOIPOCHI, TEPMHUHBI, MaTepHall, KOTOPBIHI
BBI3BIBAET TPYAHOCTH, TIOMETHUTH U MOIBITATHCSI HATH OTBET B peKOMEHAyeMoii mureparype. Ecimu
CaMOCTOATENIFHO He yaeTcs pa3odpaTbes B MaTepHalie, TO HE0OX0uMO c(hOpMyITHpPOBATE BOIIPOC
1 33/1aTh PETOAABATEINI0 HA KOHCYJIBTAINH, HA TPAKTUIECKOM 3aHIATHU
IIpakTryeckoe [IpakTryeckoe 3aHATHE — BHJ ayJUTOPHBIX yUEOHBIX 3aHATHH, [IeleHapaBiIeHHas popma
3aHATHE OpraHM3aIlMy y4eOHOTO IMpOoIecca, IPH pean3allii KOTOPOH o0ydaromiecs o 3aJaHUI0 U TOJ




PYKOBOZACTBOM IIpEIOJaBaTelIs BBHIIOJHAIOT NpaKTHYeckue 3amaHus. [IpakTnueckue 3alaHus
HanpasjeHbl Ha YyriIyOJleHHE HAy4YHO-TCOPETHYECKMX 3HAHUHW M OBIIAJICHHE OINpPEICIICHHBIMU
MeToaMH paboThl, B IPOLIECCE KOTOPBIX BHIPAOATHIBAIOTCS YMEHHUSI M HABBIKH BBIMIOJIHEHMS TE€X
WIN HMHBIX y4eOHBIX AeWcTBHMI B naHHOW cdepe Hayku. [IpakThueckue 3aHSATHS pPa3BUBAIOT
Hay4YHOE MBIIIICHUE M DPEYb, MO3BOJIIIOT NPOBEPUTH 3HAHUS OOYYAIOIINMXCS, BBICTYNAIOT Kak
CpeACTBa ONEepPaTUBHOM 0OpaTHOM CBSI3H; LIENb MPAKTHYECKUX 3aHATHH — yriTyONsiTh, paclIupsTh,
JeTaTM3NpPOBATh 3HAHHS, IMOJNyYCHHBIE HA JIGKIWH, B OOOOIIEHHOH (opMe W CONeHCcTBOBATH
BEIPAOOTKE HABBIKOB MPO(ECCHOHANBHOM NeSITeIHOCTH.

Ha mnpakTH4eckux 3aHATHAX IOAPOOHO PAaCCMATPHUBAIOTCS OCHOBHBIE  BOIIPOCHI
JMCUHUIUIMHBL, pa30HparoTcsi OCHOBHBIE THIIEI 3a1a4. K Ka)kToMy MPaKTHIECKOMY 3aHATHIO CISAyeT
3apaHee CaMOCTOSTENILHO BBHIIIOJHHUTH JOMAalIHEee 3aJaHUe W BBIYYUTH JICKIMOHHBIA MaTepuai K
crenyromei teme. CHCTeMaTH4eCKOe BBINOJTHEHUE TOMAIIHUX 3aJaHUi 00513aTeNbHO U SBIISETCS
Ba)XHBIM (paKTOPOM, CIIOCOOCTBYIONIMM YCHEITHOMY YCBOCHUIO TUCIUIIIIHHBI

JlaGopaTtopHas
pabota

OCHOBHO [1eJTBI0 TA00PaTOPHBIX PadoT ABISETCS TEOPETHIECKOe 000CHOBAHNE, HATITIHOE
W/WIN 9KCHEPUMEHTAIPHOE TOATBEP)KICHHUE W/WIM TPOBEPKA CYIIECTBEHHBIX TEOPETHUECKUX
MOJIO)KEHUH (3aKOHOB, 3aKOHOMEPHOCTEHl) aHaN3 CYIIECTBYIOUIMX METOJUK WM METOJOB HX
peammzanu ¥ T.0. OHM 3aHMMAaOT NPEHMYIIECTBEHHOE MECTO INPH H3YYECHHM AWCIUIUINH
00s13aTeNbHON YacTh M 4acTH, popMUpYeMOil yuacTHUKaMH 00pa3oBaTelIbHbIX OTHOIEeHUH broka
1.

Hcxons 3 uenu, cojepkaHueM J1abopaTopHBIX paboT MOTYT OBITh:

- DKCIIEpUMEHTaJIbHas TPOBepKa GpopMyJI, METOIMK pacyueTa;

- IPOBE/ICHHE HATYPHBIX M3MEPEHHI CBOWCTB, pabO4HX ITapaMeTpOB, PEXKUMOB pabOTHI PU
MTOMOIIHY JJAOOPAaTOPHOT0 0OOPYIOBAHUS U/UIH CTCHIOB  MAKETOB;

- 03HAaKOMJICHHUE, aHAJIN3 M TEOPETUIECKHIE BBIKIAJKH M0 YCTPONUCTBY, NPUHIIUITY JEHCTBHSA
u crioco6am 00CITy)KMBaHHS aIlllapaToB, JeTalIeil MallliH, MEXaHU3MOB, IIPOLIECCOB, MPOTEKAIOIINX
B HHX IIPU 3TOM H T.1.;

- HarJsigHas rpaduyeckas MHTEpPIpeTanus YepTexei, cxeM, 00beMHBIX OBEPXHOCTEH U
T.JI., BOCIIPOM3BOIMMBIX C IOMOIIBIO CTICIIHAIN3HPOBAHHOTO IPOTPAMMHOTO 00ECTICUCHNS;

- MMHTAIMOHHOE MOJEINPOBAHUE IPOIECCOB, NMPOTEKAIONINX B CIOKHBIX XUMHUYECKHX,
(bU3MYECKUX, MEXaHMYECKHX, JICKTPUIECKUX U NIp. 00BbEKTaxX;

- HarJsigHOe TMpejcTaBiieHHMe O paboTe MepcoHala KOHKPETHOW OpraHM3allH WIIN
nonpaznenenust OAO «PXK/I» mocpencTBOM MOJIEINPOBaHUS IITATHRIX M BHEIITATHBIX CUTYaIUH
B BUPTYaJIbHBIX CIENHANU3UPOBaHHBIX APM (aBTOMaTH3MpPOBAHHBIX pabOUUX MECT);

- YCTaHOBJIGHHE M MOJTBEPXKACHHE 3aKOHOMEPHOCTEHl (IIyTeM CpaBHEHHS MPOBEICHHOI'O
9KCTIEPUMEHTA U PACCUUTAHHBIX 3HAUCHUH) U T.JI.;

- O3HAKOMJIEHHE C METOJMKAaMH MPOBEICHUS HKCIIEPUMEHTOB, HArJISAHBIM YCTPOHCTBOM
CTEH/-MaKeTOB H IIp.;

- YCTaHOBJICHNE CBOWCTB BEIECTB, X KAYECTBEHHBIX M KOJMUECTBEHHBIX XapaKTEPHUCTHK;

- aHaJIM3 pa3IMYHBIX XapaKTEPUCTHK MPOIECCOB, B TOM YHCIIE TIPOU3BOCTBEHHBIX M MHBIX
IIPOLIECCOB;

- pacueT mapaMe€TpoOB pPa3JIMYHBIX SIBIICHUM M IIpoueCccoB, CMOACINPOBATE KOTOPLIC HE
BO3MOJKHO B PEaJIbHBIX YCIOBHAX (HalpUMep, Ype3BbIYaifHbIe CUTYAIUH U TIp.);

- HaOJIIOJICHUE PA3BUTHS SIBICHHM, ITPOIIECCOB H JIP.

JlonyckaeTcs MHOE cojep)kaHue J1abopaTopHbIX padoT, eciik 3TO OyAeT crocoOCTBOBATH
peanuzanyu neaei u 3aaad JUCIUILUTAHBL U (POPMUPOBAHUIO COOTBETCTBYIONINX KOMIIETSHITUMN.

[To xapakTepy BBINOJIHAEMBIX J1a00PaTOPHBIX PaOOT BO3MOXKHBI:

- O3HAaKOMHUTEIbHbIE pabOTBI, HCIOJB3yeMblIE [UI  3aKpeIIeHUs  W3yYeHHOTO
TEOPETHYECKOTO MaTepHalIbl;

- aHAINTHYECKHE paboThI, UCTIONb3YEeMbIE JUIS MOJy4YeHHs HOBOM MH(pOPMAIMK Ha OCHOBE
(hopMann30BaHHBIX METOIOB,;

- TBOpYECKHE pabOThl, ODHEHTHPOBAHHBIC HA CAMOCTOSTEIBHBIN BEIOOD IOJIX0I0B PEIICHHS
3ajad.

[Ipexne, WeM NPUCTYNHTH K JTa0OPATOPHBIM 3aHATHAM, OOYyJaromMMCS HEO0O0XOANMO
MIOBTOPUTH TEOPETHUECKUN MaTepHal mo Teme padothl. Kaxkmas maboparopras paboTa ocHaieHa
MCTOANYCCKUMHU YKa3aHUSIMMU, pa3pa6OTaHHI)IMI/I npenoaaBaTe/JisiIMU, BEAYIMUMHA JUCHUITIIINHY

CaMocTosTenbpHas
pabota

OOy4yeHue 10 AMCHMIUIMHE «JKCIEpTH3a BaroHOB» IPENyCMaTpUBAaeT AaKTUBHYIO
caMocCTosATeNbHYI0 pabory oOywatomerocs. B pasgene 4 pabovell mporpamMmbl, KOTOPBIH
Ha3piBaeTcsl «CTpyKTypa W coiep)kaHHe TUCHIUIUIMHBI», BCE Yachl CAMOCTOSTEIBHON pabOoThI
pacmcaHbl 10 TeMaM M BOMpoOcaM, a TaKXKe yKa3aHa HeoOxoxumas ydeOHasi JuTeparypa:
oOygaromuiicss M3y4JaeT y4eOHBIM Marepuan, pa3OupaeT HMpUMeEphl W peliaeT pa3HOYPOBHEBHIC
3aJaud B pPaMKax BBINIOJHEHHS Kak OOMMX [IOMAIIHWX 33JaHUM, TaK ¥ HHIUBUIYATHHBIX
nomamHux 3amaanit (MA3) u apyrux BHAOB paboT, MpeIyCMOTPEHHBIX pabodel mporpamMMoit
qucnuIuInHGL. [Ipy BRIMOMHEHNMM NOMAIIHUX 33JaHU O0ydJaromemycs ciexyeT OOpaTHThCS K
3aJia4aM, pEIICHHBIM Ha MPEIbIIYIINX MPAKTHUECKUX 3aHATHAX, PEIICHHBIM IOMAIIHUM paboTam,
a TaKoKe K MpuMepam, MPUBOJUMBIM JIeKTopoM. Ecim 3Toro OyzeT HeIoCTaTOYHO AJIsl BBIIOJIHEHHMS




BCEH PabOTHI MOXHO JOTIOJIHUTEIHHO BOCIIONB30BATHCS YIEOHBIMHU TOCOOMAMH, IPUBEJCHHBIMH B
pasnmene 6.1 «YueOHast nureparypa». Eciu, HecMOTps Ha H3ydYeHHBIH Marepual, 3afaHue
BBIIIOJIHUTh HE YAAeTcsi, TO B 00s3aTEIbHOM IIOPSAKE HEOOXOIMMO IOCETUTH KOHCYJIBTALUIO
MIpenoaaBaTes, BeAYyIIEro MpakTHUECKHUE 3aHsTHsI, /WK KOHCYJBTAlHUIO JIEKTOpa.

JomamiHue 3ajaHMs, WHIMBHIyaJbHbIE JIOMAallHUE 3aJaHus M Jpyrue paboTsl,
IIpeyCMOTPEHHbIE pado4el IpOrpaMMON JUCIMIUINHBI JTOJDKHBI OBITH BBIITOJIHEHBI 00Y4aOIUMCs
B YCTAQHOBJICHHBIC TPENOJABATENIEM CPOKH B COOTBETCTBHHM C TPEOOBaHMAMH K O(GOPMIICHHIO
TEKCTOBOH W TpaduuecKor JOKyMeHTaud, copmynupoBanHbiM B [Tonoxennn «TpeboBaHUS K
0(hOPMIICHHIO TEKCTOBOH U rpadyuiaeckoii JokymMeHTarn. HopMOKOHTPOIB)

Komriekc yueOHO-METOUYECKUX MAaTepUajoB 10 BCEM BHUJAM y4eOHOH AesATeIbHOCTH, IPEIyCMOTPEHHBIM paboyeit
MPOrpaMMO¥ TUCIMILIMHEI (MOIYJIs), pa3MeIlieH B JIEKTPOHHOM MH(OpMaImoHHo-00pa3oBaTenbHoi cpeae Upl ' VIIC,
JOCTYITHON 00YJaromeMycs 9epe3 ero JINIHBINA 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  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
MpernoaaBaTeNisiMi, aJMUHHUCTPAIMC YHUBEPCHTETa, a TAKXKE CTOPOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(hOpPMUPOBAHHOCTH KOMITETESHITUH y 00yJatOmIuXCsl.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3ysIbTaToOB 00yueHHsI 3ajauaM OyayIiei npodeccuoHaaIbHON
JIeATEILHOCTH Y€pe3 COBEPILICHCTBOBAHUE TPAJUIIMOHHBIX M BHEJAPEHUE WHHOBAIIMOHHBIX METOOB
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, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCs] TPeXypOBHEBas
cucreMa:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEPIICHUIO OCBOCHHS O0pa30BaTEIbHON MPOTpaMMBbI; JaeT OOIlee MPEACTaBICHUE O BHJIEC
JESTEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX (DYHKIIMOHUPOBAHUSI OOBEKTOB MpoeCcCHOHATHLHOU
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHBIE W YIPABICHYECKUE PEIICHHs [0 H3BECTHBIM aIrOpUTMaM, IpaBWIaM U
METOIUKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh peliaTh NPaKTUYECKHUE 3aa4l MOBBIIIEHHOM CII0AKHOCTH,
HETHUIIOBBIE 3a/laud, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTUBHOM H
METOJMYECKOM 00ECTICUEHHUH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET

AUCHHUILIMHA.

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

JucuumnuHa « OKCIepTru3a BaroHOB» y4acTBYeT B (POPMUPOBAHUN KOMIIETCHIIMNA:

[IK-6. CrnocobeH ompenensirsb

OKCILTyaTalluy Irpy30BbIX BarOHOB
IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI

IIOKa3aTrCjin HaACKHOCTHU H 0e30IMacHOCTH Ipu

ouHasi popma o0yUeHus

HaunmenoBanue Kon
HaumeHoBaHNE OLIEHOYHOTO
KOHTPOJIBHO- HHAWKaTOpa
Ne OOBEKT KOHTPOIIS cpexnctsa (popma
OIIEHOYHOI'0 JTIOCTHKEHUS *
MIpOBEACHUS*)
MEPOTPHUATHS KOMIICTCHIINU
9 cemecTp
1.0 Pa3nen 1. ITogBHKHOI COCTAB U KeJIE3HOTOPOKHBIN MYTh KAK eIHHAS MEXaHHYECKAS CHCTEMA
[pupona mporeccor KoneGanuit
MEXaHUYECKUX CUCTEM. Bupl
Texymuit KosieOaHuii BaroHoB. CBOOOTHEIE
11 Y KoJieOaHUs BarOHOB. I1K-6.1 CobecenoBanue (YCTHO)
KOHTPOJIb
BriHykIeHHBIC KOJIeOaHuUs
BaroHoB. ABTOKoJieOaHUs
COCTaBHBIX YaCTEH BarOHOB
12 Texymuit Br160p pacyeTHOU MOJCTH IS K-6.1 Pa3noypoBHeBbIe 3a1aun
) KOHTPOJIb OLICHKH JTUHAMHKHU BaroHa ) (3a1aHUS/TTUCEMEHHO)
. JmHaMuUecKkue XapaKTePUCTHKH U
Texymumii
1.3 COHTDOIE B3aMMOCBSI3b KOHCTPYKIIIH BaroHa IK-6.1 CobecenoBanue (yCTHO)
p U IyTH
14 Texymumii OCOOEHHOCTH B3aNMOIENCTBUS K-6.1 Pa3HoypoBHEBBIE 3a1a4uK
' KOHTPOJIb BaroHa W MyTH B KPUBBIX ' (3a1aHUS/TICEMEHHO )
HUccrnenoranue GhakTopos,
. BIHMSIFOIUX Ha KOO(PPUIIUCHT
Texyrmmmii Hx B b JlabopaTopnas paboTa
1.5 3araca yCTOHYMBOCTH OT CXOJa [1K-6.1
KOHTPOJIb (TIMCEMEHHO/YCTHO)
KoJIeca ¢ pebca Mo yCIOBUIO
BKATHIBAHUS
2.0 Paznen 2. TpedoBaHus K THHAMHYECKHM Ka4eCTBAM IPY30BbIX BATOHOB H METO/IbI UX MOATBEPKIEHUSI
. OmnpeneneHne u OIICHKA
Texymuit pent . T
2.1 nokazaTenel JUHAMHYECKUX I1K-6.1 CobecenoBanue (yCTHO)
KOHTPOJIb
Ka4yecTB
29 Texymmii OueHka ycTOH4YMBOCTH OT K-6.1 PasHoypoBHEBBIE 3a1a4u1
) KOHTPOJIb BBDKHMAHHUS ' (3amaHus/TICHMEHHO)
Texymuit
2.3 yi O1eHKa Ka4ecTBa X0/1a BaroHa [1K-6.1 CobecenoBanue (yCTHO)
KOHTPOJIb
24 Texymuit OrneHka ycTOHYUBOCTH OT K-6.1 Pa3noypoBHeBbIe 3a1auun
' KOHTPOJIb OIPOKUIbIBAHUS ' (3a1aHM1/TTMCHMEHHO)
HUccrenoBanne GpakTopos,
25 Texymuit BJIMSAIOIINX HA YCTOMYHUBOCTD K-6.1 JlabopaTopnas pabota
' KOHTPOJIb BaroHa MPOTUB ONPOKUIbIBAHUS ' (TIMCEMEHHO/yCTHO)
MIPH ABYOKCHUH B KPUBOM
Pacuer aBTOMaTH4YecKoro
26 Texymmmii CIICTIJICHUS BATOHOB | IIPOX0/1a TK-6.1 JlabopaTopHnas pabota
' KOHTPOJIb CUETUIEHHBIMH BarOHAMU KPUBBIX ' (TIMCEMEHHO/YCTHO)
YYaCTKOB MTyTH
3.0 Pazgen 3. PacciienoBanns TPaHCIOPTHBIX MPOUCIIECTBHIA
Texymuii ABapuy Ha KeJNe3HOJOPOKHOM
3.1 Y P p I1K-6.1 CobecemoBanue (yCTHO)
KOHTPOJIb TpaHcIopTe
. MeToabl OnpeaeICHUs IPUINHHO-
Texymuii . . Pa3HoypoBHeBbIe 3a1auu
3.2 CJIE/ICTBEHHBIX CBSI3el HapyIIEeHUH I1K-6.1
KOHTPOJIb (3amaHus/TUCHMEHHO)
0€30MaCHOCTH JIBHKEHUS
Hanwmcanue TeXHUYECKHX
Texymumii 3aKJII0UYEHUH TIPU pacciieIOBaHuU
3.3 i 1 by p A I1K-6.1 CobecenoBanue (YCTHO)
KOHTPOJIb HapyluieHu 6€30MacHOCTH

JBHXXCHUA




Texymuii

Pa3noypoBHeBbIe 3a1auun

3.4 PaccnenoBanune cxomoB [1K-6.1
KOHTPOJIb (3a1aHUS/TIUCEMCHHO)
Texymumi Bunel u Mexanu3m cxona ¢
35 yi A I1K-6.1 CobecenoBanue (yCTHO)
KOHTPOJIb peIBCoB
Texymmii KenesznonopoxxHO-TpaHCTIOPTHAs
3.6 Y p R p IK-6.1 CobecenoBanue (YCTHO)
KOHTPOJIb 9KCIEePTH3a IPH CXOJE C PEIbCOB
37 Texyrmii DKcIepTr3a MOBPEkKACHHBIX K-6.1 PasHoypoBHEBbIC 3a1a4n
) KOHTPOJIb BaroHOB IIOCJIE CX0/1a ' (3a1aHUS/TIMCEMEHHO)
Tervimii Pacuer obecrieuenus nmpoxoxaa TlaGopaTopHas paboTa
3.8 Y BaroHOM B CIIEIIE T10 [1IK-6.1 patop p
KOHTPOJIb (TIMCEMEHHO/yCTHO)
BEPTUKAJIBHBIM KPUBBIM
4.0 Pasnen 4. UcnibITaHUS BATOHOB
Texymmii DKcrnepuMeHTaNIbHbIe
41 Y p I1K-6.1 CobecenoBanue (YyCTHO)
KOHTPOJIb HCCIICIOBAHUS JUHAMUKH BarOHOB
492 Texymmii O0paboTKa Pe3yIbTATOB XOJA0BBIX K-6.1 PasHoypoBHEBbIC 3a1a4U
) KOHTPOJIb HCTIBITAHUNA BarOHOB ' (3a1aHUS/TIMCEMEHHO)
43 Texyrmmii MonenmupoBaHue cxona TK-6.1 JlabopaTopnas paboTa
' KOHTPOJIb ITOJIBMYKHOTO COCTaBa ' (TIMCEMEHHO/yCTHO)
Pazpgen 1. [TonBuxHOI cocTaB u
JKETE3HOJOPOIKHBIH IMTyTh KaK
erHas MEXaHUIeCcKas CIcTeMa.
Paznen 2. TpeboBanus k 3 5
0 JTUHAMIYECKAM KadyecTBaM 3K3aMeH (cobecenopane)
MEKYTOUHAS K3aMCH - TECTHPOBaHH
POMEAYTOTHA TPY30BBIX BAarOHOB M METOMBI HX I1K-6.1 3aMe CCTHPOBAHIC
TTECTAIUS KOMIIBIOTCPHBI
arrectan TTOITBEPKICHHSL. (KOMIT:IOTEpHEIS
TEXHOJIOTHH
Pasnen 3. Paccnenosanus eXHOJOTHH)
TPAHCIOPTHBIX MPOUCIICCTBHIA.
Paznen 4. MictibiTaHusl BArOHOB.
IIporpaMmMa KOHTPOJIbHO-OLICHOYHBIX MEPONPUATHI 3a04Has popma 00yueHHs
HaumeHoBaHHe Kon
HaumeHnoBanue o11eHOUHOTO
KOHTPOJIBHO- HHIUKaTOpa
Ne OOBEKT KOHTPOJIS cpenctsa (popma
OIICHOYHOT'O JOCTIHOKEHHUSI *
MIPOBEACHUS*)
MEPOIPHUSTHS KOMIETEHITHH
6 Kypc, ceccusi yCTAHOBOYHAS
1.0 Pasnea 1. IlonBuakHOI cOCTaB U KeJIe3HOAOPOKHBII MYTh KAK eNHAS MeXaHHYeCKasi cucTeMa.
[Ipupona mporeccos konedanuit
MEXaHUYECKUX CUCTEM. BHIIbI
Tervimii Kkonebannii BaroHos. CBoOO HEIE
11 KOHiIHme KoJie0aHUs BarOHOB. I1K-6.1 CobecenoBanue (yCTHO)
p BrinyxneHHBIC KOTeOaHHS
BaroHOB. ABTOKOIJIeOaHUS
COCTaBHBIX YaCTEH BarOHOB
12 Texymmii Br16op pacueTHOM MO IS K-6.1 PasHoypoBHEBBIE 3a1a4u1
' KOHTPOJIb OLIEHKY JMHAMUKW BaroHa ' (3amaHus/TICHMEHHO)
. JluHaMu4ecKre XapaKTePUCTHKU U
Texymuit
1.3 KOHIPOID B3aMMOCBSI3b KOHCTPYKITUN BaroHa IK-6.1 CobecenoBanue (yCTHO)
p U IyTH
14 Texymuii Oco0eHHOCTH B3aMOJIEHCTBHS MK-6.1 Pa3HnoypoBHeBbIe 3a1auun
' KOHTPOJIb BaroHa U IIyTU B KPUBBIX ' (3a1aHUS/TICEMEHHO)
HccnenoBanue GpakTopos,
. BIHUSFOIUX Ha KO3 PHUIUEHT
Texymuii HHx i (ppu JlabopaTopHast paboTa
15 3araca yCTOWIMBOCTH OT CXO7a I1K-6.1
KOHTPOJIb (MMCHMEHHO/YCTHO)
KoJieca ¢ peibca 10 YCIOBHIO
BKATBIBAHUS
20 Pasnen 2. TpeGoBaHusi K JAMHAMHUYECKHMM KayeCcTBaM TIPY30BbIX BArOHOB M MeTOAbI HX
) MOATBEP:KAeHHUSI.
N OrnpeneneHue 1 oOLeHKa
Texymuii N
21 MoKazarese TUHAMUYeCKUX [K-6.1 CobecenoBanue (yCTHO)
KOHTPOJIb
Ka4yecTB
29 Texymumi Or1ieHKa YCTOMYUBOCTH OT MK-6.1 Pa3HoypoBHEBBIE 3a/1a4u1
) KOHTPOJIb BBDKUMaHUS ) (3amaHus/TICHMEHHO)




2.3 Texymuid OLeHka KayecTBa X0/1a BaroHa IK-6.1 CobecenoBanue (yCTHO)
KOHTPOJIb
24 Texymuii OrneHka yCTORYMBOCTH OT K-6.1 PaznoypoBHeBbIe 3a1auu
KOHTPOJIb OTIPOKHIBIBAHUS (3amaHus/TICHMEHHO)
Hccnenosanue pakTopos,
25 Texyrmmii BIHSONINX Ha YCTOMYMUBOCTH TK-6.1 JlabopaTopnas paboTa
KOHTPOJIb BaroHa IMPOTHB OIPOKHIBIBAHMUS (TIMCEMEHHO/yCTHO)
IIPU JBYKCHUHU B KPHBOH
Pacuer aBTOMaTHUECKOTO
26 Texymmii CLIETIJICHHs BarOHOB U NPOXOAa K-6.1 JlabopaTopHast paboTa
KOHTPOJITb CIIETUIEHHBIMU BarOHaMHU KPUBBIX (MMcbMEHHO/YCTHO)
YYaCTKOB ITyTH
3.0 Pazgen 3. PacciienoBanns TPaHCIOPTHBIX NPOUCINECTBHIA.
31 Texymumii ABapuH Ha XKeJIe3HOJOPOKHOM MK-6.1 Cobecenopane (ycTHO)
KOHTPOJITb TpaHCIIOpTe
. Mertos! onpeneNeHus: TPHIHMHHO-
3.2 Texyuuuit CIICZICTBEHHBIX CBS3EH HApyIICHUN [IK-6.1 PasHoypoBHEBLIC 3a1aH
KOHTPOJIb (3amaHus/TUCHMEHHO)
0€30IMaCHOCTH IBMKEHUS
Hanncanue TexHU4ecKuX
3.3 Texymuii 3a1<moqu1/IUﬁ IIPU PacClIeOBaHUU MK-6.1 CoBecenosanue (YCTHO)
KOHTPOJITb HapyIIeHHH 0e301MacHOCTH
JIBIDKCHUS
3.4 Texyuuui PaccrnenoBanue cxo10B [1K-6.1 PasHoypoBHEBEIC sazatH
KOHTPOJIb (3a1aHUS/TTUCEMEHHO)
35 Texymuuit Brtie!  Mexanusm cxona ¢ [1K-6.1 CobecenoBanue (YCTHO)
KOHTPOJIb PEIIbCOB
36 Texymumii KeneznonopoKHO-TpaHCIIOPTHAS K-6.1 Cobecenosane (ycTHO)
KOHTPOJIIb 9KCIEPTHU3a IIPU CXOJE C PEIHCOB
3.7 Texymuii OKcnepTr3a HOBPEeKICHHBIX MK-6.1 Pa3HoypoBHEBEIE 331241
) KOHTPOJIb BAaroHOB TIOCJIE CX0/1a ) (3a1aHUS/TIMCEMEHHO)
38 Texymuii E::;;g;iesgee::l;? fipoxona K-6.1 JlaboparopHas paboTa
KOHTPOJIb (TIMCEMEHHO/YCTHO)
BEPTHKAJIbHBIM KPUBBIM
4.0 Pasnen 4. UcnibITaHNsI BATOHOB.
41 Texymuuit IKCNEPUMEHTAIbHbIE [K-6.1 CobecenoBanue (yCTHO)
KOHTPOJIIb WCCIIEeJOBaHNS IMHAMUKH BarOHOB
42 Texymuii O0paboTKa pe3ysIbTaTOB XOJOBBIX K-6.1 Pa3HoypoBHEBEIE 3a/1a41
KOHTPOJIb HCIBITAHUN BarOHOB (3a1aH11/TTMCHMEHHO)
43 Texymumii MopenupoBanue cxoaa K-6.1 JlabopaTopHnas paboTa
KOHTPOJIb MOJABUKHOTO COCTaBa (IIMCEMEHHO/YCTHO)
6 Kypc, ceccusi 3SMMHSS
Paznen 2. TpeboBanus k
Texymmii JTUHAMUYECKUM KauecTBaM K-6.1 Kontponsnas pabora (KP)
KOHTPOJIb IPY30BBIX BATOHOB U METOJIbI UX ' (TTMCBEMEHHO)
MOATBEPKICHHUSI.
Paznen 1. IlogBmxHOI cocTaB u
JKEJIE3HOJOPOKHBIH ITyTh KaK
eIMHas MEXaHWYecKas CHcTeMa.
Paznen 2. TpeboBanus k Ok3ameH (cobecenoBaHue)
[IpomexyTouHas JMHAMHYECKUM KaueCTBaM K-6.1 DK3aMeH - TeCTUPOBaHHE
aTTecTays TPY30BBIX BarOHOB U METO/IBI UX ' (KoMIBIOTEpHBIE
TOATBEPKICHHUS. TEXHOJIOTHH)
Pasnen 3. PaccnenoBanus
TPaHCIIOPTHBIX MPOUCIIECTBHUIA.
Pasnen 4. UcnpiTanust BaroHOB.

*<I)opMa MMPOBCACHUA KOHTPOJIBbHO-OLICHOYHOI'0O MCPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBFOTCPHBIC

TEXHOJIOTHUH.
Onucanue nokasareseid 1 KpuTepueB OLICHUBAHUS KOMIIETEH M.
Onucanue NIKaJ OLEHUBaAHUA

KOHTpOJ'II) KadyeCcTBa OCBOCHHA JUCHHUIIIIMHBI BKJIOYACT B cebs TeKYHH/Iﬁ KOHTPOJIb
yCII€CBACMOCTU MU HNPOMCKYTOUYHYIO  aTTECTALlUIO. Texyumﬁ KOHTpPOJIb  YCIICBACMOCTU U



MPOMEXKYTOUHAsI aTTeCTalusi OOy4aroUIMXCs MPOBOISATCS B LEISIX YCTAaHOBJICHHUS COOTBETCTBUS
JOCTIDKEHUH  0OydaromMxcsi IO3TanmHbBIM — TpeOOBaHMSAM OOpa3oBaTEIbHONW IMPOTpaMMBbl K
pe3ynbTaTam oOydeHus 1 GOPMUPOBAHUS KOMIICTCHITHI.

Tekylmuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHUJl CUCTEMATHYECKOM NPOBEPKH 3HAHUU,
YMEHHH, HAaBBIKOB OOydyaroumuxcs. 3ajada TEKYIIEro KOHTPOJS — ONEPATUBHOE U PETYISPHOE
yIpaBJieHUE YUeOHOH NesTeTbHOCTHIO 00YUAIOIIMXCSl HA OCHOBE OOPAaTHOM CBSI3M U KOPPEKTHPOBKH.
Pe3ynbTarhl OLleHUBaHUS YUUTHIBAIOTCS B BUJE CPEIHEH OLIEHKU MPHU MPOBEACHUU TPOMEKYTOUHOMN
aTTECTALUU.

J11 oLleHMBaHUA Pe3yIbTaTOB O0yUYEHHS UCIIOJIb3YETCs YeThlpexOaibHas MIKala: «OTIUYHOY,
«XOpOILIO», «YIOBIETBOPUTEIHHOY», «HEYIOBICTBOPUTEILHO» U JABYXOa/UIbHAS IIKAJA: «3aU4TEHOY,
«HE 3aUTEHOY.

[lepeueHb OLIGHOYHBIX CPEICTB, MCIOJb3YEMbIX JUISl OLCHUBAHHUS KOMIIETEHIMH, a TaKkKe

KpaTKasi XapaKTepUCTHKA STUX CPEACTB IPUBECHBI B TAOIHIIE.

Texymuii KOHTPOJIb

IIpencraBnenue
HanmenoBanue
Ne Kpatkast xapakTepuCTHKa OLIEHOYHOTO CPEICTBA OLIEHOYHOI'0
OIICHOYHOTO CPEICTBA
cpenctea B @OC
Ny TunoBoe 3amanue
CpeactBo [Uisi MPOBEPKA YMEHUH MPUMEHSTHh TOJy4YeHHbBIS
. TS BBIIIOJTHEHHUS
3HAaHUS O 3apaHee ONpEeAeTICHHOW METOMUKE IS PEIICHHS o
KontponsHas pabdora o KOHTPOJBHOM
1 (KP) 3a[a4q WK 3a/IaHUH 10 pa3/ieily AUCIUILIIHNHEL. AGOTHL IO
MokeT OBITh HCHOJB30BAHO U1 OLCHKH 3HAHWH, YMEHUH, P
paszenam/Temam
HABBIKOB U (WJIN) OTBITA JESITCIHPHOCTH 00yJIarOIIUXCs
JMCIIATUIMHBI

2 | CobGecenoBanue

CpeAcTBO  KOHTpOJIE  HAa  TPAKTUYECKOM  3aHITHH,
OpPraHM30BaHHOE KaK CHeNHaibHas Oecela MpemoiaBaTens C
oOyJaromuMmcsi Ha TEMBI, CBs3aHHBIE C H3y4aecMOHu
JTUCHUTUIMHON, U paCCYUTaHHOE Ha BBIICHCHNE 00beMa 3HAHHHA

Bormpocs! mst
cobecemoBaHus 110

Pa3HnoypoBHeBbIe
3a1auM (3aJaHus)

00y4aIoIIerocs 1o OMpeelICHHOMY pa3jieny, TeMe, IpodiiemMe | TeMam/pasenam
U T.IL JUACIIUTITHHBI
Moxer ObITh  KCIOJB30BAHO Uil OLCHKH  3HAHUHN

o0yJaromuxcs

Paznuuaror 3a1a4u:

— PEeNpOJyKTHBHOI'O YPOBHS, IO3BOJISIOIINE OICHWUBATH U
JIMarHOCTHPOBATh 3HaHKE (HaKTUUECKOro Marepuaia (6a3oBbie

MOHATHS, A&ITOPUTMBL, (aKThl) H YMEHHE NPABHIBHO

HCTIOJIb30BATh CIICHUAIBHBIE TCPMUHBI U MOHATHA, Y3HABAHUC

OOBEKTOB HM3y4eHUs] B paMKaxX OIpPEICICHHOro pasjeina

JUCIHUTIINHEIL,

MOXKET OBITh HCIIONB30BAHO JUJIsI OIEHKH 3HAaHWW M yMeHu#d | Komriekt
00y4aroIInXCsl; Pa3HOYPOBHEBBIX

— PEKOHCTPYKTHUBHOT'O YPOBHsI, NO3BOJISIONINE OIICHHBATH U
JMarHOCTHPOBaTh YMEHHUsSl CHHTE3MpOBaTh, aHAIM3UPOBATH,
0000maTe (GaKTHYeCKUH W TEOPETHYSCKHH Marephail ¢
(opMyIHpPOBaHHEM KOHKPETHBIX BBIBOJIOB, YCTaHOBIICHHEM
TIPUYNHHO-CIIEICTBEHHBIX CBSI3€H;

MOXET OBbITh HCIIOJB30BAHO MJIS OIEHKH 3HAHUH, yYMEHHH,
HaBBIKOB U (MJIM) ONBITA AEATEIBHOCTH 00Y4aIOIINXCS;

— TBOPYECKOTO YPOBHS, [MO3BOJISIIOIIUE OLEHHUBATh U
JIMarHOCTHPOBATh YMEHUS, UHTETPUPOBATh 3HAHHS PA3JIMIHBIX
o0acTeil, apryMeHTHPOBATh COOCTBEHHYIO TOUKY 3PEHHUS;
MOXET OBbITh HCIIOJIb30BAHO MJIs OLICHKH 3HAHUW, YMEHHH,
HAaBBIKOB U (MJIM) OTBITA JESITEIHHOCTH O0YJIarOIINXCS

3aJ1a4 ¥ 3aJaHui
HJIA KOMIIIEKTEI
3aja4 ¥ 3aJaHui
OTIpEeNICIIEHHOT O

YpOBHS

4 | JlabopatopHas paboTa

CpencTBo, MO3BOJISIONICE OICHUTh yYMEHHE OOydaromerocs
MMCbMEHHO/YCTHO WU3JIaraTh CyTh TIIOCTaBJICHHON 3ajayw,
CaMOCTOATEIIBHO NMPUMCHATH CTaAaHAAPTHBIE METOJAbI PEUICHUA
MOCTABJICHHON 3aJauydl C WCIOJb30BAaHHEM HMEIOLIeHCs
nabopatopHoii  0a3pl, NPOBOIUTH aHAIU3 TOJYYEHHOTO
pe3ynbTara paboThI.

MoskeT OBITh MCIIONIF30BaHO JUIS OLCHKH YMEHHWH, HABBIKOB U
(uM) ombITa NESITEILHOCTH 00YYarONIHXCst

OO6pa3er 3aganus
JUISA BBIITOJTHCHU S
nmabopaTopHOH
paboThl 1
IPUMEPHBIN
nepeyeHb
BOIIPOCOB ISl €€
3aIIUTHI




IIpoMesxyTouyHas arTecTanus

[IpencraBnenue
HanmenoBanue
Ne Kpatkas xapakTepucTHKa OIeHOYHOTO CPEICTBa OIIEHOYHOT'O
OIICHOYHOTO CPEJICTBA
cpencrea B ®OC
Ilepeuens
TEOPETHICCKUX
CpencTBo, MO3BOJISIONIEE OICHUTH 3HAHUS, YMCHUS, HABBIKOB | BOTIPOCOB H
1 | Dxsamen 1 (W) OTIBITA JESTEIHHOCTH 00YYArOIIETOCS M0 AUCIUIUTHHE. | MIPAKTHISCKUX
MokeTr OBITh WCHOJB30BAHO VIS OLCHKH 3HAHUM, yMEHHUH, | 3amaHuid (oOpasers
HABBIKOB U (MJIN) OTBITA JESITEIHPHOCTH O0YJIarOIIUXCS 9K3aMEHAIHOHHOI0
owmrera) K
SK3aMeHY

TecT — npomMexxyTOUHast
2 | arrecramus B hopme
9K3aMeHa

CucreMa  aBTOMaTH3UPOBAaHHOTO  KOHTPOJS  OCBOCHHS
KOMIETEHINHA (YacTH KOMIIETEHIMH) OOyJaromuMcs o
IUCHUIUIAHE (MOIYIIO) C MCIOJIB30BaHUEM HH(OPMAIIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHH.

MokeT OBITh HWCHOJB30BAHO U OLCHKH 3HAHWH, YMEHUH,
HABBIKOB U (WJIN) OTBITA JESITEIPHOCTH 00YJIarOIIUXCS

DoHx TeCcTOBBIX
3aJaHuN

Kpurepum 1 mkajabl OHeHUBAHUS KOMIIETEHUMHA B pe3yJbTare U3y4YeHUs IUCHUIIINHbI
NPHU MPOBeJIeHUN NMPOMEKYTOYHOM aTTecTanuy B (popme 3x3amena. lllkana ouennBanus

YPOBHSI OCBOCHUHA KOMIIeTeHIInii

[IIxana onieHUBaHUS

Kpurepuu oneHnBanus

YpoBeHb
OCBOCHHUSA
KOMIICTCHIIUN

COTIIUYHO»

OOyyarouuiicss TNPaBWILHO OTBETHJI Ha TEOPETHYECKUE
Bonpochl. [lokasan oTiIM4YHBIC 3HaHHA B pPaMKax y4eOHOro
Mareprana. [IpaBWIIBHO BBIOJIHWI TNPAKTHYECKHE 3a/aHMSA.
IMokazam oOTIMYHBIE YMEHUS W BIAJCHUS  HAaBBIKAMHU
MIPUMCHEHHS TIOMYYCHHBIX 3HAHUM W YMEHHWH IIPH pPEIICHUH
3aja4 B pamKax ydyeOHoro wmarepuana. OTBEeTHS Ha Bce
JIONIOJIHUTENBHBIE BOIPOCHI

Bricokmit

«XOPOLLIO»

OOyyvarommiicss ¢ HeOOJIBIIMMH HETOYHOCTSIMM OTBETHJI HA
TeopeTndeckue Bonpockl. ITokaszan xopomue 3HaHUS B paMKax
yueOHoro wmarepuana. C  HEOONBIIMMH  HETOYHOCTSIMHU
BBINOJIHIII TIpaKTH4YecKue 3amnanus. [lokasan xopoure yMeHHs
U BIQJICHUS] HaBBIKAMU NPUMEHCHMS TONYYEHHBIX 3HAHUH U
YMEHHUH IpH pelIeHuH 3aa4 B paMKax y4eOHOro marepuana.
OtBeTHi Ha OOJIBIIMHCTBO JIONOJIHUTENIBHBIX BOIIPOCOB

ba3osBbrit

«YAOBJICTBOPUTCIILHO»

OOyyJaromuiics ¢ CyleCTBEHHBIMH HETOYHOCTSIMU OTBETHJI Ha
TeopeTHdyeckue BOMpPOChL. [lokaszan  yHIOBIIETBOPUTEIbHBIE
3HaHHWs B pamKax yueOHoro marepuaia. C CyIIeCTBEHHBIMU
HETOYHOCTSIMU BBITIOJMHUI HpaKTHYeCKue 3afanus. llokazain
yIOBJIETBOPUTEIbHbICE ~YMEHUS M  BIAJCHUS  HABBIKAMU
MPUMEHEHHsT TOJNYYCHHBIX 3HAHUA W YMEHHH NpH pPEIICHUU
3aja4 B pamKax ydeOHoro Marepuaya. JIOmycTHI MHOTO
HETOYHOCTEH MPHU OTBETE HA JOMOJHUTEIBHBIC BOMPOCHI

MuHUMaNLHBIN

«HEYIOBJIETBOPUTEIBLHO)

OOyuarommiics Ipu OTBETE HA TEOPETHIECKHUE BOMPOCH! U MPH
BBIMIOJTHEHNH TPAKTHYECKUX 3aJaHUid TPOJEMOHCTPHPOBAI
HEJ0CTaTOUYHBIH YPOBEHb 3HAHUM M YMEHUH ITPU pELIEHUU 3a1a4
B paMkax ydeOHOro Marepuasa. Ilpm oTBerax Ha
JOTIOJTHUTEIBHBIE BOMPOCHl OBUIO JIONMYIIEHO MHOECTBO
HENPAaBIIIBHBIX OTBETOB

Komnerenuus
He chopMupoBaHa

Tect — npomexxyTouHas artecTaiys B popMme 3K3aMeHa

Kpurepuu onieHuBanus

[IIxana oreHUBaHUS

Obyuarommiicss BepHOo oTBeTma Ha 90 — 100 % TecToBBIX 3amaHuil mpU
TIPOXOKICHUUN TECTUPOBAHUA

KOTIIUYHO»

Obyuarommiicss BepHO oTBeTHs1 Ha 80 — 89 % TecTOBBIX 3aJaHWN TIPHU
MIPOXOKACHUUN TECTUPOBAHUA

«XOPpOILOY»




OoOyuaronmiicss BepHO oTBeTHs Ha 70 — 79 % TECTOBBIX 3aJaHHUil TIPU
MIPOXOKIACHUH TECTUPOBAHUS

«YOOBJICTBOPUTCIILHO»

OOyuaronumiicss BepHO OTBeTHI Ha 69 % WM MeHee TECTOBBIX 3aJaHUIl MPU
MIPOXOXKJICHAN TECTHPOBAHUS

«HCYIOBJICTBOPUTECIBHOY

KpuTtepuu u mKaiabl OlleHUBaHUS Pe3yJbTATOB 00yUYeHHUsI PH NPOBeIeHN U
TEeKYIero KOHTPOJIsl yCIieBaeMoCTH

KonrpomnbHas padora

IIxane! ollecHUBAHUS

Kpurepun onieHuBaHus

«OTJIIMYHO»

«XOPOIIIO)

«YAOBJICTBOPUTCIIBHO»

«3a4YTCHO»

OOyyaromuiicst TOJHOCTBIO M IPaBWIBHO BBINOJHWI  3aJaHue
KOHTpPOJIbHOH paboThl. [Tokaszan OTaMYHbIE 3HAHHUS U YMEHUS B paMKax
yCBOGHHOTo yueOHoro Matepuana. KoHtposibHas pabora odopmieHa
AKKypaTHO M B COOTBETCTBHU C IPENbSIBISIEMBIMHU TPEOOBaHUSIMHU

OOyyaromuiicst  BBIIOJHWI ~ 33JlaHHe KOHTPOJBHOW paboTel ¢
HeOOJBIIMMHU HeTOYHOCTsIMH. [lokaszan Xopoluue 3HaHUSL B YMEHHUS B
paMKax YCBOGHHOro YydeOHOro Marepuana. EcTh HemocTtaTku B
0 OpMIICHIN KOHTPOJIEHOU pabOTHI

OOyuvarommiicst  BBIIOJHWI ~ 33JaHUE KOHTPOJNBHOW pPabOTBI ¢
CYIIECTBEHHBIMH HETOYHOCTSMH. [lloka3anm yHOBIETBOPHUTEIIBHBIC
3HAHWS W YMEHHS B paMKax YCBOSHHOrO Yy4eOHOTO MaTepHaia.
KauectBo ohopmiieHNST KOHTPOIBHOW pabOTHl UMEET HEAOCTATOUHBII
YPOBEHb

«HEYOOBJICTBOPUTEIILHO»

«HC 3a4YTCHO»

OOyyaronmuiicss HE TMOJHOCTHIO BBIIOJHWI 33JaHHUsT KOHTPOJIbHOM
paboThI, IPU ITOM MIPOSBUJI HEAOCTATOYHBIN YPOBEHb 3HAHUHN U yMEHUI

CobecenoBanue

IIxanb! OlIECHUBAHUS

Kputepuu onieHuBaHus

COTJIIUYHO»

«XOPOLIO»

«YHOBJICTBOPUTCIILHO»

«3adYTCHO»

I'mybokoe U mpouHOe ycBOEHHE IPOrpaMMHOro Marepuaina. IlonHsle,
OCIIeI0BaTeNIbHBIC, TPAMOTHBIE M JIOTUYECKH M3JIaraeMble OTBETHI IPU
BUIOM3MEHEHUH 3aiaHus. OOyuarouiuiicsi cBOOOJHO CIIPaBISAETCS C
MOCTABJICHHBIMHU 3aJa4aMH, MOXET OOOCHOBATh HPHHSATHIC PELICHHS,
JEMOHCTPHPYET BIIaJCHHE PA3HOCTOPOHHUMH HaBBIKAMU M IPHEMaMH
BBINIOJIHCHHS IPAKTHYESCKUX padoT

3HaHue MNporpaMMHOI0 Martepuajla, TIPpaMOTHOC HU3JI0KCHUC, 0e3
CYHIECTBCHHBIX HETOYHOCTEl B OTBETE Ha BOIIPOC, IPaBUIBHOC
OPUMEHCHUC TCOPECTHUYCCKUX 3HaHHﬁ, BJIaaCHUC HCO6XOZ[I/IMLIMI/I
HaBbIKaMM IPH BBINIOJTHCHUU MPAKTHUYCCKUX 3ada4

OOyyarouuiicst AEMOHCTPUPYET YCBOSHHE OCHOBHOI'O MaTepHala, npu
OTBETEC JOIMYCKAKOTCA HCETOYHOCTH, TMTPHU OTBETEC HEAOCTATOUYHO
npaBuibHbIE (OPMYJIMPOBKH, HAapyLIEHHE MOCIEA0BATEIbHOCTH B
H3JIOKCHUHN TPOTpaMMHOI0 Mare€puaiia, 3aTPyJAHCHUSA B BBIITOJIHCHUN
MPaKTUYECKUX 3aJaHUI

Cnaboe 3HaHHME HPOTPAaMMHOIO MaTepHaia, MPH OTBETE BO3HHUKAIOT
OIIMOKH, 3aTPYAHCHHUS TIPH BHITIOJIHEHUHN IIPAKTUYECKHUX padoT

«HCYAOBJICTBOPUTCIBLHO»

«HEC 3a4YTCHO»

He ObLIO MOMIBITKY BEIIIOJIHUTH 3a/1aHueC

PasHoypoBHEBBIE 3a/1auM (3a1aHNs)

[IIkaael olleHUBaHUS

Kpurepun onieHnBaHus

«OTJIIMYHO»

«XOpPOoIo»

«YHAOBJICTBOPUTCIILHO»

«Ba4YTCHO»

JleMOHCTpHUpYET OYeHb BBICOKMI/BHICOKHH YPOBEHb 3HAHUI, yMEHHUH,
HaBBIKOB B COOTBETCTBUUM C KpPUTEPUSIMH OLEHUBaHUA. Bce
TpeboBaHus, NpeIbsIBIsIEMbIE K 3aJIaHUIO0, BBIITOTHEHBI

I[eMOHCTpI/IpyeT JO0CTaTO4YHO BBICOKHI1/BBIILIE CpE€aHETO YPOBCHb
3HaHHﬁ, yMeHHﬁ, HaBBIKOB B COOTBCTCTBUU C KPUTCPUIAMHU
OLICHUBAHMUA. Bcee TpCGOBaHI/Iﬂ, NpEABABILIEMBIC K  3aJlaHUIO,
BBITTIOJTHCHBI

JeMoHCTpupyeT cpeaHuil ypOBEHb 3HAHMM, YMEHHM, HABBIKOB B
COOTBETCTBUM C  KPUTEPUSIMHU  OLEHHMBAHUSA.  BOJIBIIMHCTBO
TpebOBaHUH, MPEABIBIIEMbIX K 33/IaHUI0, BHITIOJTHEHBI.




JleMOHCTpHUpYEeT HM3KHMI/HMXKE CPEHEro ypoBEHb 3HAHHMH, yMEHHH,
HaBBIKOB B COOTBETCTBUH C KpPUTEPUSIMH OLEHUBaHMA. MHorue
TpeboBaHusl, IPEIbsIBIsIEMbIC K 3a/JaHNI0, HE BBINOJIHEHBI
JleMOHCTpUpyeT O4eHbh HU3KUH YPOBEHb 3HAHWN, YMEHUM, HABBIKOB B
COOTBETCTBHH C KpUTEpUsIMU olicHuBaHus. He oTBeTa.

«HEYIOBJIECTBOPUTEIILHOY «HE 3a4TCHO»

JlabopaTtopHnas pabota

[IIxaJipl OLIeHUBaHUS Kpurepuu onieHuBanust

JlaboparopHasi paboTa BBITIOJTHEHA B 00O3HAYECHHBINA MpEIoIaBaTeIeM
CPOK, MINCBMEHHBINA 0TYET 6€3 3aMeYaHui.

JlabGopaTopHast paboTa BBITIOJIHEHA 00YYAIOIIUMCS B ITOJTHOM 00BEMeE C
coOJIoIeHeM HeoOX0AMMOM mocienoBaresibHoCTH.  OOyvaronuiicst
paboTay MOJHOCTBIO CaMOCTOSITENBHO; II0Ka3ajl HEOOXOIMMBIE JUIs
MIPOBEJCHUS PaObOTHl TEOPETUUECKUE 3HAHUS, IPAKTUUECKHE YMEHUS U
HaBbIKM. PaboTta (oTdeT) odopmieHa akKypaTHo, B HauOoiee
ONITUMAJIBHOM 115 puKcanuy pe3ynpTaTtoB popme

JlaGopaTopHast paboTa BBINIOJHEHa B 0003HAUYEHHBIH MperoaaBaTeieM
CPOK, IMICHbMEHHBIN OTYET C HEOOIBIINMU HeIOYETAMH.

JlabopatopHas paboTa BBITIOTHEHA 00YYAIOIIUMCS B TIOJTHOM 00BeMe H
CaMOCTOATENbHO.  J[OMyIIeHBl  OTKJIOHEHHS OT  HeoOXOIMMOii
«3aYTCHO» MOCIICOBATEILHOCTH BBITIOTHEHHS, HE BIMAIOIIME Ha IPaBUIBHOCTD
KOHEYHOro pe3ynpTaTa. Pa0oTa IOKa3pIBacT 3HAHHE OOYYaIOIIMMCS
OCHOBHOTO TCOPETHYECKOTO MarepHana ¥ OBIAJCHHE YMCHUIMH,
HCO6XOZ[I/IMI)IMI/I JUIA CaMOCTOATCIIBHOTO BBITIOJTHCHUSA pa60T1>1.
JlonyIieHbl HETOYHOCTH U HEOPEXKHOCTh B OPOPMIICHHH pPe3yJIbTaTOB
paboTs! (0TUeTa)

JlabopartopHast paboTa BBIMOJIHEHA C 3aI€PKKOM, MHUCbMEHHBIN OTYET ¢
HEJl0YEeTaMH.

JlabopaTopHast paboTa BBINOJIHIETCS U O(OPMILIETCS 00yYaroUUMCs
«yIOBIICTBOPHTEIIHHO IpH HOCTOpOoHHEH nmomorny. Ha BhImonmHeHHe padoThl 3aTpayuBacTCs
MHOro BpeMeHH. OO0yJaromuiicss NOKa3bIBaeT 3HAHHUS TEOPETHISCKOTO
Marepuana, HO WCHBITBIBACT 3aTPyJHCHHE IIPU CaMOCTOSTENBHOM
paboTe ¢ HICTOYHHKAMH 3HAHMH WM NpHOOpamMu

JlaboparopHass pa0oTa HE BBINOJNHCHA, IHCHMCHHBIA OTYET He
NPeNICTaBIICH.

PesynbpTaThl, MONy4YeHHbIE OOYYaKOIIUMCS, HE IO3BOJISIFOT CHEJATh
MpaBUJIBHBIX BBIBOAOB W TOJHOCTBIO pPaCXOoJATCA C MMOCTaBJICHHOM
«HEY/IOBIICTBOPUTEJILHOY» | «HE 3a4Te€HO» | 1enblo. [TokaspiBaeTcs MI0X0e 3HaHHE TEOPETHYECKOTro Marepuajia H
OTCYTCTBHE HEOOXOANMBIX YMEHHUH.

JlaGoparopHass paboTa He BBINONHEHA, y Y4allerocss OTCYTCTBYIOT
HCO6XOZ[I/IMI)Ie IJIA  TIPOBEACHUA pa6OTI)I TCOPETUYCCKUE 3HAHUA,
MPaKTUICCKUC YMCHUS Y HABBIKU

COTJIIMYHO»

«XOPOIO»

3. TunoBble KOHTPOJIbLHBbIE 3aJaHHsI HJIH HHbIE MATEPHAJIbI, HEOOX0IMMbIE
JJIS1 OIleHKM 3HAHM A, YMEHHH, HABbIKOB M (WJIH) ONBITA JIeATEJIbHOCTH

3.1 TunoBbie KOHTPOJIbHBbIE 32aHUsI AJs BHINOJHEHUS KOHTPOJILHBIX padoT
KoHTponibHBIE BapWaHTBl 3aJlaHU  BBUIOKEHBI B DJICKTPOHHOW  HWH(POPMAIMOHHO-
obpazoBarensHoii cpene Upl YIIC, noctymHo# o0yuaroniemycs 4yepe3 ero JTUYHbIN KaOUHET.
Hwxe npuBenen oOpa3el THIOBBIX BAPUAHTOB 3aJaHUH JIJIS1 BBITOJTHEHHS] KOHTPOJIBHBIX PadoT.

OGpa3zelr TUTIOBOTO BapuaHTa KOHTPOJIbHON PabOTHI
o Teme «Pacuer nmokaszareneil TMHAMHUYECKUX Ka4€CTB BaroHa U YCTOWYMBOCTU K BBKUMAHMIO U
OIMPOKHUABIBAHUIO ITPU ABHUKCHUW

Llenbio paboTHI SBISIETCS OCBOEHHE CTYACHTAMHM TEOPETHUECKHMX OCHOB METOJa pacyera
JUHAMHAYECKNX Ka4yeCTB BaroHa.

TpeboBaHus K MOKa3aTeNsIM AMHAMUYECKUX KAaueCTB BaroHa MPUHHMAIOT B COOTBETCTBUHU C
I'OCT 33211-2014 «Baronsl rpy3oBsle. TpeGoBaHUS K MPOYHOCTU U TUHAMHUYECKUM KaueCTBaM» U



I'OCT 33788-2016 «Baronsl Tpy30Bble M TacCaXUPCKHUe. MeTobl UCIBITAHWN Ha MPOYHOCTh U
TUHAMHYECKHE KauecTBay.

JlnnaMuueckre KayecTBa BaroHa OIEHUBAIOT O CIEAYIOIIMM Moka3aressM (Tabi.1):

— MaKCUMAaJIbHOE OTHOIIICHNUE PAMHOM CHIIBI K CTATUYECKOM OCEBOW HArpy3Ke;

— MaKCHMAaJIbHBIH KOA(PGUIIMEHT THHAMHYECKON T00aBKH 00PECCOPEHHBIX YaCTeil;

— MUHUMAJIbHBIA K03(p(PULIMEHT 3amaca yCTOMUYMBOCTH OT CX0J1a KOJIeca C pelibea;

— MaKCHMaJIbHOE BEPTHKAILHOE YCKOPEHUE 00PECCOPEHHBIX YacTeH;

— MaKCUMaJIbHOE OOKOBOE YCKOPEHHUE 00PECCOPCHHBIX YACTCH.

Tabmuna 1 — YpoBHH OLIEHKH U JONYCTHMBIC 3HAUCHUS TIOKa3aTenell JMHAMUYECKUX KaueCTB

BaroHa

JlonycTuMble 3HAUEHHS
ITokaszaTenn YpoBeHb OLIEHKH JUTSL TIOPOXKHETO
JUTS TPY>KEHOTO BaroHa
BaroHa

1 MakcuManbHOE OTHOIICHHE PaMHOW CHIIBI K OTIHYHO 0,25 0,20
MaKCHMAaJIbHOM CTaTHYeCKOW OCEeBOW Harpyske, Xoporiio 0,30 0,25
Hy,/p, V IOBJIETBOPHUTENLHO 0,38 0,30

JomycTumerit 0,40 0,38
2 MaxcnmanpHbIH KO3 puImeHT OTIHYHO 0,50 0,20
IWHAMHAYECKOW  100aBKHU 00peccopeHHBIX Xoporiio 0,60 0,35
uacreit, Ky Y 1OBIETBOPHUTEIHLHO 0,70 0,40

JomycTumerit 0,75 0,65
3 lu\/[I/IHI/IMaJ'IBHLII/I kodpdumueHT  3amaca JlomycTumri 13
YCTOHYMBOCTH OT €X0J1a C penbea, K.,
4 MaxkcuManbHOE BEPTHUKAJIBHOE YCKOPEHHE Otan4HO 0,50 0,20
00pecCOopeHHBIX qacTeit (ko3 durpeHT Xoporio 0,60 0,35
BEPTHKAJIBHOW TUHAMUKH Baroua), K, Y 1OBIIETBOPHUTENHLHO 0,70 0,45

JlomycTUMBIit 0,75 0,65
5  MakcumanpHOe ~ OOKOBOE  YCKOpCHHUE OTau4HO 0,20 0,10
00pecCOopeHHBIX qacTeit (ko3 durpeHT Xoporio 0,25 0,15
TOPU30HTAJILHOM JUHAMUKY BaroHa), K, Y 10BIIETBOPHUTETLHO 0,40 0,30

JlomycTUMBIit 0,55 0,45

[lepennue kojeca TeNe)XeK BAaroHOB NpPU JIBUKEHHUU IO KPUBBIM, a YacTO M Ha MPSIMBIX
y4yacTKax MyTH HaOeraroT rpeOHsIMU Ha OOKOBbIE TPaHU TOJIOBOK PEIbCOB. YTOJI HAOEraHUsl @ MOXKET
noxoauts 10 0.01 pag u nake HECKOJIBKO OoJbIle (B KPYThIX KPHUBBIX). MecTo KOHTaKTa rpelHs ¢
TOJIOBKOM pelbca HaXOJUTCSI BIIEPEAU OT BEPTUKAJIBHOTO pajuyca Kojieca Ha BEJINUUHY € = T tga -

tgl.
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a) CyMMa Cull, HeﬁCTBYIOHlHX Ha KOJICCO U PLCJIbC 6) CyMMa Culi, ﬂeﬁCTBYIOLHHX B TOUYKEC KOHTAaKTa
Pucynok 1 — Cxema cu1, IeHCTBYIOIIMX B TOUKE KOHTaKTa paboUnX rpaHeil KoJjieca U peiibca
Ecnu ropuzoHTanpHas cocTapistonias TMHaAMUYECKOTo TaBJIeHHsI KoJieca Ha TOJIOBKY pelibca
P; Benuka, a BepTUKallbHas cocTaBisitomiasi Py, Mana (Hampumep, BCJIEICTBHUE pasrpy3ku IMpU
Koje0aHusAX Ky30oBa BaroHa), To IpeOeHb Kosieca He OYyIeT CKOJIb3UTh IO TOJIOBKE peibca.
MrHOBEHHBIN LEHTp BpallleHUs IepeMecTUTCs B TOuky K, mpu JanbHEHIIeM IBUKEHUU I'peOeHb
HAKaTUTCS HA TOJOBKY pejibca W MPOU30MAET cX0/ Koseca. DTOMY CIOCOOCTBYET M yBEIMUYEHHUE

Kod(duIImeHTa TPEHUS .
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PucyHnok 2 — PacueTHast cxeMa Harpy30K JEHCTBYIOLINX HA KOJECHYIO Mapy
BkartbiBaHue Kosieca Ha rOJIOBKY pejibca (CX0J] KoJieca C pesibca) 3aBUCUT OT YPOBHS CHIIOBOTO
B3aMMOJIEHCTBUS KOJIECa C PEJIbCOM M FEOMETPHH KoJieca, TOUHEE — €ro IpeOHsl.
IMopsimok pacuera
OrpezernsieM BEIHUYUHY peaIbHONW OCEBOM HArpy3KH:

P+T)-g
Po = — (1)
nO
rae P — rpy3onoabeMHOCTb BaroHa; T — Tapa BaroHa; n, — KOJU4ECTBO OCEeH MO OJJHUM BaroHoM,
n, = 4.
OmnpexnensieM BETMUNHY CTATUYECKOTO MPOTHOa PECCOPHOTO IMOABEITNBAHNS:
(P+T)-g
cm = 4 . C (2)
z
riae C, — BepTUKaJIbHasl ’KECTKOCTh PECCOPHOTO KOMILIEKTA.
PaccuuTbiBaeM Maccy oOpecCOpeHHbIX YacTel BaroHa:
my = ((P + T) ~ Mpen * (mmeﬂ - mH6)) "9 (3)
I/1€ N,,, — KOJTMUECTBO TEJEKEK MO/ OJHUM BaroHOM, N,,., = 2; M,,,, — Macca TEIEKKH IPy30BOr0
BaroHa, m,,,, = 4800 kr; m,; — Macca HagpecCOpHOI Oanku TEJIEKKU IrPY30BOT0O

Barona, m,; = 520 Kr.
PaccunTthiBaeM CHITy TSXKECTH 0OPECCOPEHHBIX YacTel BaroHa, MPUXOISIIUXCS Ha MIEHKY OCH:
o
Qw - 4 - Nyen (4)
PaccunthiBaeM criTy TSDKECTH HEOOPECCOPEHHBIX YAaCTEH BaroHa, MPUXO/ISIINXCS Ha KOJIECHYIO
napy:
g (P+T)- my

= 5
Kn 2 . nmeﬂ ( )
Pacuer kosunmenta quHaMuyeckoi 100aBKH:
AV [V, eciuV <V,
A A+B ( o) eciuV =V, ©)

fcm - Ofsf;’m.max
rne A, B, Vo — xoadpdunmentsr, npuaumaemsle mo ['OCT 33211-2014, A = 0,05, B =3,6"
107* m/(m/c), Vo = 15 M/c; b — K02 PULUEHT, YIUTHIBAIONIMI BIMSHUE YKMCIA OCEH MO OJHUM
KOHIIOM BaroHa, b = 1; f.,, max — HAUOONBIINI CTaATUYECKUN TPOTHO PECCOPHOTO MOIBEIIUBAHUS
O] ACCTBUEM CUJIBI TSDKECTHU TPY32, femmax = 0,049 M.
OmnpenensieM 4acTOTy U3MEHEHHsI K03 PHIMEeHTa TMHAMUYECKOH T00aBKU:

_a g
21 fcm - O'Sf;’m.max
rae a — ko3 dunuent, npuaumaeMslii mo 'OCT 33211-2014, a = 1,4.

f; ()



PacuetHoe 3HaueHne KOA(duUIIMEeHTa BEPTUKATLHONU JUHAMHUKY BaroHa:

Ky = Kj-0,75 (8)
PacueTHoe 3naueHue KorhpuIeHTa TMHAMUKA OOKOBOM KAUKHU:
Kyse = K7+ 0,25 9
Pacuer ko3¢ dunrenTa ropu30HTaIBHON JUHAMUKHA BaroHa:
Ky,=6-b-(V+5) (10)

rae 6 — ko3 dunuent, npuaumaemsiii mo 'OCT 33211-2014, § = 0,003 ¢/m.
PaccuuTeiBaeM pamMHyO CHITY:
H,=p, K, (11)
OnpeneneHne BEPTUKATBLHONW COCTABIISIONICH CHJIBI PEAKIIUU MEXTy HaOETaIoIM KOJIECOM U
peIbcoM:
b, — a, b, T, by —a,
Psl:2'Qm(f'(1_Kde)_T'K()6K)+Hp'7’<+qkn'f (12)
OnpeneneHrne BEpTUKATHHONW COCTABISIONICH CHITBI PEAKIIUU MEKy HEHA0ETAIOIUM KOJIECOM
U PEIIbCOM:

by — T by — a4

a b
PsZ:Z'Qm(fl'(1_K06)_TO'K667<>+H;7'l+CIKn' I (13)

rne by — MoJIOBHHA PacCTOSHUS MEXIY IIeHKaMHu OCH KojecHo mapsl, by = 1,018 M; | — cpennee
paccTosiHue MEXIy TOUYKaMH KOHTaKTa Kojec ¢ penbcamu, | = 1,58 M; a; — paccTosiHHE OT TOYKH
KOHTAaKTa HEHA0ETAa0IIero Koyeca JI0 cepennsl meiku, a; = 0,25 M; a, — Haberaromiero koieca,
a, = 0,22 m; 1, — paanyc KoJjeca 10 MOBEPXHOCTH KaTaHUsI.

Omnpenenenre ropu30HTAILHON COCTABIISIFOIICH CHIIBI PEAKIIMH MEKIy HaOeTaroluM KOJIecoM
U PEITBCOM:

Ps=H,+u-P, (14)

rae { — ko3P PUIMEHT TPeHHsI MeXKAY TOBEPXHOCTHIO KaTaHus Koyeca u peibea, i = 0,25.

PaccunteiBaeM K03 PUIIMEHT YCTORYMBOCTH KOJieca MPOTUB CXO/a C pembca:

_ tan(B)—p Py

YT L+ u-tan(B) Ps

r7ie f — yroy HakjJoHa oOpa3syrolei rpeOHs Kosieca K Topu3oHTaiIu, f = 60° as konec 0e3 n3Hoca
no 'OCT 10791-2011.

BkarbpiBaHHE IPOUCXOANUT B TEUEHUE KOHEUHOTO IIPOMEXKYTKA BPEMEHH t .., 32 KOTOPOE KOJIECO
NPOI/IET BIIOJIHE OmpeeneHHbIi myTh l... Eciim B 910 Bpems ko3 duumeHT 3amaca ycTOMIUBOCTH
K, 3a cuer KosebaHWi Ky30Ba WM HETOAPECCOPEHHBIX MACC CTaHET OoJbIle [Kycm] no 'OCT
33211-2014, Torma KoOJIeCO COCKOJB3HET BHH3, MPOIECC BKATHIBAHUS €r0 Ha TOJOBKY peibca
npepBeTcs U 0€30MacHOCTh ABUKEHUS He HapywuTcs. Eciiu HeT, To cxo/1 Hen30exeH.

Bpewmst 1 myTh cx0/1a ONPEIEINSIOTCS CIASIYIOINMHI BBIPAKCHUSMU:

(15)

_ h-r-cos(p)
* TV tan(@) uo
lcx = tcx Vv (17)

r7ie h — paccTosiHHE TOYKHM KOHTAaKTa KoJeca C pelibcOM OTHOCUTENBHO BEPIINHBI TpeOHs Koeca, 1 =
0,013 m; r — paauyc kojeca o oboay, r = 1, — 0,010, a — yrox naberanus, tan(a) = 0,01.
[To uroram pacueToB BHECTHU TMOJIyYE€HHBIE JTaHHBIC B TAOIUITY 1.

3.2 TunoBble KOHTPOJIBbHBIE 3aJaHUS /151 IPOBeleHUs codecel0BaHUs
KoHTponbHBIE BapHaHTBl 3aJaHUNA  BBUIOKEHBI B  DJIEKTPOHHOH  HMH(OPMAIIMOHHO-
obpazoBarenbHol cpeae Upl VIIC, noctymHo# oOydaroniemMycs uepes ero JUYHbIN KaOuHeT.
Hwxe npuBenen oOpasel THIOBBIX BApUAHTOB 3aJaHUi /7S IPOBECHUS COOECeJOBaHUH.

Pazgen 1 «IlogBuKHOM COCTaB U KEIE3HOJOPOKHBIN MYyTh KaK €IMHAsI MEXaHUUECKasi CUCTEMa»
1.1 OcHOBHBIE BHBI BATOHOB
1.2 TeXxHUKO-?KOHOMHYECKHUE MapaMeTphbl BaroHa
1.3 Yopyrue cBs3u



1.4 lemndupyromniye cBs3zu

1.5 CBoOoaHBIC KONEOAHHUS TUHAMUYECKUX CUCTEM

1.6 Beinyx/1eHHBIC KOJICOaHHS TMHAMHUYECKUX CHCTEM

1.7 ABTOKONEOAHNS TUHAMHYECKHUX CHCTEM

1.8 CranmoHapHsble KoJIeOaHUs

1.9 HecranmonapHbie kKonebaHus

1.10 KoHCTpyKIIKsI BEpXHETO CTPOCHUS ITYTH

1.11 ITonyxnoHKa penbcoB

1.12 KpuBble y4yaTrcku myTu

1.13 Bo3BblllieHHE HAPYKHOTO Peibca B KPUBBIX Y4aCTKaX

1.14 IlepexonHble KpUBBIE

1.15 HenorameHnHoe ycKopeHue

Paznen 2 «TpeboBaHus K AMHAMHYECKAM Ka4yeCTBaM IPY30BBIX BATOHOB U METOBI UX
MOJITBEPKICHUS»

2.1 Cucrembl pecCOpPHOro MOIBELIMBAHUS BarOHOB

2.2 TI'acutenu konebaHui

2.3 Bo3zBpaiaroniyge ycTpoicTsa

2.4 KonebaHus Tuma moiepruBaHme

2.5 Konebanust Tuna 60KOBOM OTHOC

2.6 KonebaHus Tuma moarnphiruBaHue

2.7 KonebaHus THna ralonupoBaHue

2.8 Konebanus tumna O0KoBas Kauka

2.9 Konebanus tumna BUIITHUE

2.10 Bunsl konebaHuii yacTeil BaroHa

2.11 Jlunammveckue KauecTBa BaroHa

2.12 Bubpanus ynpyrux 3J1eMeHTOB

2.13 Koo punmeHT BepTUKaIBHON THHAMHUKH

2.14 IImaBHOCTE X01a

Paznen 3 «PaccrnenoBanus TpaHCIIOPTHBIX MPOUCIIIECTBUI»

3.1 Bo3myieHHoe ABUKEHHE

3.2 HeBo3myIleHHOE JIBIKEHHE

3.3 Teopema Jlarpanxa-/lupuxie

3.4 YcroitunBocTh paBHOBecHS 10 JISMyHOBY

3.5 Teopewmsl JIsmynoBa

3.6 Teopembr KenpBuna

3.7 Kpurepuii JIsenapa-Illunapa

3.8 YcToiunBOCTh ABHKEHUS KOJIECHOM Maphl

3.9 Koadumuent 3amaca ycTOMUMBOCTH KoJieca MPOTHUB CX0/1a C PEIbCOB

Pasnen 4 «IcuplTaHust BarOHOBY

4.1 JIabopaTopHbI€ (CTEHIOBbIC) HUCTIHITAHHS BAarOHOB

4.2 Tloe3iHbIE UCTIBITAHKS BATOHOB

4.3 TIpuHIHUITBI TOCTPOESHHS MOIeNiel Koyie0aTeIbHOTO Mpollecca BaroHa

4.4 Buasl U 11€JTM UCTIBITAHUM BaroHOB

4.5 Tunbl 1 XapaKTepUCTUKH MPOLECCOB, PETUCTPUPYEMBIX MPU UCTIBITAHUSIX BarOHOB

4.6 O6paboTKa pe3yabTaTOB UCITBITAHUI

4.7 XonoBble TUHAMUYECKHE UCTIBITAHUS

4.8 X0/10BbI€ MPOYHOCTHHIE UCTIHITAHUS

3.3 TunoBble KOHTPOJIbHBIE 3aJaHUS IJIs1 pellleHHs1 Pa3HOYPOBHEBBIX 3a/1a4 (3aJaHUii)
KoHTponbHBIE BapHaHTBl 3aJaHUNA  BBUIOKEHBI B  DJIEKTPOHHOH  HMH(OPMAIIMOHHO-
obpazoarenbHol cpene pl VIIC, noctymHoit oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe npuBenen oOpasell TUIIOBBIX BApUAHTOB 33/1aHUH JUIs peIIeHUs] pa3HOYPOBHEBBIX 3ajay.

OOpa3zer 3a1aHui U1 peLIeHUs] Pa3HOYPOBHEBBIX 33124



10 TEME ((I/ICCJ'IGI[OBaHI/Ie JUHaAMHUYCCKOI'O BOSI[GI\/'ICTBI/IH KOJI€CAa BaroHa Ha peJjibC IMPU ABHKCHUUA
IO HCPOBHOCTHU ITYTU»

[lpy nOBMKEHUH KoJieca IO pPeNbCy, MMEIOIIEMY IUIaBHYIO BOJHOOOPA3HYI0 HEPOBHOCTD,
MIPOU30MAET Mpocajka Koyeca (IepeMelleHue BHHU3 MO0 OcH Y) Ha BEJIMYHHY Y 3a CUET caMmoi
HEPOBHOCTH U YIPYrou AeGopMaIii pelibCOBOM HUTH, BOSHUKAIOMICH OT JIEHCTBUS BEPTUKATBHBIX
CHJI BECa TEIJICKKHU.

Ha pucynke npuseneHa pacueTHas cXeMa JBH)KEHHS KOJIeca 110 yIIPYTOMY PENIbCY, UMEIOLIEMY
BOJIHOOOPa3HYyI0 HEPOBHOCTb.
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Pucynok — Cxema qBMKEHHUS KOJIEC TIO YIIPYTOMY pelbCy, UMEIOIIEMY BOJTHOOOPa3HYIO
Hep0BHOCTI>

I[IpUHATHI OCHOBHBIE TONMYIIEHHUSI:

1) HEpOBHOCTH MUMEIOT MECTO OJTHOBPEMEHHO Ha 00€UX PEIbCOBBIX HUTSX;

2) TOTJIONICHHE SHEPTHH 32 CUET BHYTPECHHETO TPEHUS OTCYTCTBYET;

3) dopMma u ammIuTyaa KOoJiebaHMil penbca Ha BCeM MPOTSHKEHUHM HEPOBHOCTH HE U3MEHSETCS;

4) K0JIeCO SIBISICTCS UCATBHO KPYTJIBIM.
3agaya. OnpenenuTs XapakTep U BEIMYHUHY JUHAMHYECKOTO BO3JEUCTBUA KOJIeCa HA PEIbC MPHU
JIBIDKEHUH BaroHa CO CKOPOCTHIO V M0 JKeJIE3HOJOPOKHOMY MYyTH C BEPTUKAIBLHON BOJTHOOOPA3HOM
HEPOBHOCTHIO, UMEIOIIICH cieayromine mapaMeTpsl: minHa |, rmyouna h. Yucmo mman Ha 1 kM myTtu
— 1440 mTyk, mmansl )kene300eToHHbIe, OayuacT-medeHka, peisc P65, Bpems roga 3uma. JKecTkocTh
PENbCOBOTO OCHOBAHMS MYTH paBHA Jicpy. Bec yacTu myTH, ydacTByromlel B KonebaHusx — (. Bec
HETIOJIPECCOPEHHOM YaCTH TEJCKKH, IMPUXOSAIINNACS Ha KOJIeco — (.
[Tpu BBIIOTHEHUU 33724l HEOOXOUMO:

1. PaccunTaTh ¥ TOCTPOUTH TpaduIecKUe 3aBUCIMOCTE THHAMUYECKOTo KodpduimerTa Ky oT
BPEMEHH JIBUKEHUS TI0 HEPOBHOCTHU MYTH;

2. Ilpoanamu3upoBaTh XapakTep HW3MEHEHUs AuHamudeckoro kKodpdumuenta Kuuw u
WHEPLIUOHHOTO TUHAMHYECKOTO JaBleHus Koneca Py, OT BpeMeHH BMKEHUS IO HEPOBHOCTH IMYTH;

3. Omnpenenuts (axTOpbl, CHOCOOCTBYIONINE CHIKEHHIO WHEPIMOHHOTO JHHAMUYECKOTO
JABJICHUS KoJieca Ha PeNbC Py

OO6pasern 3a1aHuit A5 peUIeHNs] pa3HOYPOBHEBBIX 3a7a4
o TeMe «PacueT yaapa koseca o pesibCy U CIOCOObI €ro CHIXKEHUSD)

Ynap koJieca 0 pesibC B BepTUKAJIBbHOM MJIOCKOCTH

Cunbl ymapa mo peibcaM BO BpeMs JBHXKEHUS MOJBUKHOIO COCTaBa MPH OINPEIETCHHBIX
YCHOBUSAX JOCTUTAIOT 3HAYUTEIBbHBIX BEJIWYMH W SBISIIOTCS BaXXHOW IPUYMHOM pa3pylIeHUs
HETIOJIPECCOPEHHBIX YaCTEN BArOHOB, & TAKKE AJIEMEHTOB BEPXHETO CTPOCHHS TYTH U MIPEXKIE BCETO
penbeoB. 1 yMEHBIIIEHHS CHITHI yapa KoJieca Mo pesibCy 1eJIeco00pa3Ho YMEeHbIIATh Maccy Koyeca
M KOHTaKTHYIO JKE€CTKOCTb. YMEHBIIUTh MAacCy KoJieca MOXHO HCIIOIb30BaHUEM 0o0Jiee MPOUYHBIX
CTaJeu.

Cuna yaapa Kosieca 1o pesibey NMpu HAJIMYMK Ha KOJIece MOJI3yHa pacCUUThIBAaeTCs Mo hopMmyie:

Zy |[cXQpXQp
r g(Qn+QP)

1)



rae V, — ckopocTh moesna, M/c; Z, — ATUHA MOJ3YHA, M; ' — PaJUyC Kojieca, M; € — )KECTKOCTb B
KOHTaKTe Kojeca M penbca, H/M; g — yckopeHume cBoGoaHoro mnaaeHus, M/c?; Q, — Bec
HEeMoJIpeccopeHHbIX yacTel, H; (p — mpuBeaeHHbIN Bec penbea, H.
3agaua 1. Onpenenuts cUILy yAapa KoJieca 1o pelbCy Mpu HATMYUK Ha KoJiece moysyHa. [loctpouth
rpaduk 3aBUCUMOCTH Pjppax OT V.

Yaap koJseca o peJibC B TOPH30HTATbHOM MJIOCKOCTH

[Tpu nBUXKEHUHM BaroHa MO KPECTOBHHE MOXET MMETh MECTO T'OPH30OHTAJBHBIM ynap rpeOHs
KoJIeca B YCOBUK. BeIMUMHy CHIIBI TOPU30HTAIBHOTO y/Aapa CIeayeT ONpeaessiTh Mo popmye:

Cr X Qk
29
riae ¢ — yroi HaOeraHwsi Kojeca Ha pelibC, pad; C, — JKECTKOCTh CHCTEMBI «KOJECO-PElIbC» B

TOPU30HTAILHOM HaIlpaBJICHUH, MOMEPEYHOM K ocH myTH, H/M; Q) — Bec kpecToBuHBI, H.
B pacyerax 00bIYHO IPUHUMAIOT, YTO BEC KOJIECHOMW Mapbl IPUOJIU3UTENBHO PABEH BECY KPECTOBUHBI,
T.€. Qn = Qi

3amaua 2. PaccunTats cuity yznapa rpeOHs koiseca B ycoBuk. Iloctpouts rpaduk 3aBUCUMOCTHU Py qx
ot V,.

Prmax = oW (2)

3.4 TunoBble 3aaHUs IS BHINIOJIHEHHS JIA00pATOPHOIi padoThl M IPUMEPHBIIi epeYeHb
BOIIPOCOB /IUIA €e 3aIMThI
KonTponbHble BapuaHThl 33JaHUN  BBUIOKEHBI B JJIEKTPOHHONW  MHGOPMAIMOHHO-
obpazoBarensHoi cpene Upl YIIC, noctymHo# o0ydaroniemMycs 4epe3 ero JTUYHbII KaOWHET.
Huxe mpuBeneH oOpasel] TUIIOBBIX BapHUaHTOB 3a/JlaHUN JJISl BBIOJIHEHUS J1aOOPaTOPHBIX
paboT ¥ MpUMEPHBII IepeueHb BOIIPOCOB JUIsl UX 3AILMTHI.

Jlaboparopuass pabora Nel. «MccnemoBanue ¢akToOpoB, BIHMSIONMX Ha KO3(DQUIMEHT 3amaca
YCTOHYMBOCTHU OT CXOJIa KOJIeca C Pelibca MO YCIOBUIO BKATHIBAHUS

JlaboparopHuas pabota Ne2. «ccrnenoBanue GpakTopoB, BIHUSIONMIUX HA yCTOMYNBOCTH BaroHa MPOTHB
OTIPOKHUIBIBAHUS TIPHU JBUKEHUH B KPUBOW»

JlaGopatopnast pabora Ne3. «Pacuer aBTOMAaTHYECKOrO CIEIJIEHHWS BaroHOB U MPOXoJa
CIIETUICHHBIMH BarOHAMH KPUBBIX YUaCTKOB ITyTH»

JlaGopaTtopHast pabota Ned. «Pacuer obecrieueHrs] TPOX0/1a BAarOHOM B CIIETIE€ MO BEPTUKATHHBIM
KPUBBIM)

JlaGopaTtopHnast pabota Ne5. «MonenupoBaHue CX0/1a TIOABHKHOTO COCTaBay

3.5 TunoBble KOHTPOJIbHBIE 3aIaHUA IJIA IPOBCACHUA TECTUPOBAHUSA
®oHJ TECTOBBIX 3aJaHUN 10 JUCITUILINHE COACPIKUT TCCTOBLIC 3aJaHUs, PACTIPCACIICHHBIC I10

pasaciaM U TeMaM, ¢ YKa3aHUEM UX KOJIMYECTBA U TUIIA.

CrpykTypa (poHIa TECTOBBIX 3aIaHHUM 11O JUCITUTUTHE

KomnuectBo
Hrauiarop XapakTEepUCTUKA | TECTOBBIX
JOCTHDKCHUS Tema B cootBercTBHM ¢ PTTJI/PIIIT T3 —
KOMITETCHITUH el T3
3HaHue 1-0T13
[Ipupona nporueccoB KoneOaHMi MEXaHNIECKUX CUCTeM. Buib 1-3T3
K-6.1 KoJieOanuii Baronos. CBoOOIHbIE KOJIEOAHNsI BATOHOB. VMeHHE 1-0T3
' BriHnykIeHHBIC KOJIeOaHHUs BaTOHOB. ABTOKOJICOaHUS COCTaBHBIX 1-3T3
yacTel BArOHOB JleiicTare 11— 811:33
2-0T3
3HaHue 2_3T3
TK-6.1 JluHaMu4ecKre XapakTePUCTHKH M B3aUMOCBSI3b KOHCTPYKIIMU VeHme 2-0T13
BaroHa v MyTH 2-3T3
JlelictBue 2-OT3
2-3T3




1-0T3

3HaHue 1-3T3

. 1-0T3

TIK-6.1 Omnpenernenne 1 OlEHKA IMOKa3aTeneil TMHAMUIEeCKIX KauecTB YmMmenue 1-3T3
JHeticTBue 1-0T13

1-3T3

3HaHue 2-0T3

2-3T3

T1IK-6.1 O1eHKa Ka4ecTBa X01a BaroHa VYMmenune ::Lligl]:??
JleiicTBue 1-0T13

1-3T3

3HaHue 2-0T3

2-3T3

1-0T3

[1K-6.1 ABapuu Ha XKeJIe3HOJOPOKHOM TPaHCIOPTE YMmeHue 1-3T3
JleiicTBue 1-0T13

1-3T3

3HaHue 1-0T13

1-3T3

K-6.1 MeToabl ogpezxeneHm MIPUYUHHO-CJIEICTBEHHBIX CBA3EH VMeHIe 1-0T3
HapylIeHH 0€30MaCHOCTH JBIKCHUS 1-3T3

JleicTBre 1-0T3

1-3T3

3HaHue 2-0T3

2-3T3

I1K-6.1 Buzpl 1 MexaHu3M cxoja C peiabcoB YMeHue 22__(3),}:33
JelictBue 1-0T3

1-3T3

3HaHue 2-0T3

2-3T3

K-6.1 JKene3znonopoKHO-TpaHCTIOPTHAS SKCIIEPTU3a TIPU CXOJIE C VMeHIe 1-0T3
peIbCcoB 1-3T3

HeiicTBue 1-0T3

1-3T3

3HaHue 2-0T3

2-3T3

1-0T1T3

T1IK-6.1 DKCIepUMEHTANIbHbIE UCCIEA0BaHUs JMHAMUKHN BarOHOB VYMeHue 1-3T3
HeiicTBue 1-0T3

1-3T3

3HaHWe 1-0T13

1-3T3

. 1-0T3

[K-6.1 O0paboTKa pe3yabTaTOB XOAOBBIX HCITBITAHUIA BAaTOHOB Ymenne 1-3T3
JeiicTBue 1-0T3

1-3T3
Hroro 42 - 0OT3

42 - 3T3

DT3.

mnpor paMMOﬁ JUCHUITIIUHBI.

O6p8.3€I_I THUIIOBOI'O BapUaHTa UTOTOBOTO TECTA,

MPEAYCMOTPEHHOTO paboyveil MPOrpaMMOi JUCITUTITHHBI

BaroHa B HpOHOHBHOﬁ IIJIOCKOCTH:

[Monusbiit kommekT @T3 XpaHUTCS B 2JEKTPOHHOM HH(OPMAIIMOHHO-00pa30BaTeIbHON cpefie
UpI'VIIC u obyuvaromuiics ©UMEET BO3MOKHOCTh O3HAKOMHUTHCS C JIEMOHCTPALIMOHHBIM BapHaHTOM

Hwxe npuBenen oOpa3zelr THIIOBOTO BapHaHTa UTOTOBOTO TECTA, MPEYCMOTPEHHOTO paboyeid

1. DneMeHT KOHCTPYKIIMU BaroHa, Hpe,[[HaSHa‘{CHHHﬁ JJIs1 CHUXKCHU A KoJIeOaHMI Tpy30BOro




a) IPYKUHBI,

0) aBTOCIICTIKA,

B) CKOJIb3YHBI,

r) NOTJIOMIAKOIIUIA anmapar.

2. CKOIIBKO CTeTeHel cBOOOAbI MMEET Ky30B Barona <6>

3. Ilepemaua Harpy30K B TOPU30HTAJIBHOM IUIOCKOCTH MPOUCXOJIUT B CIEAYIOLIEH
nocieaoBareIbHOCTH <0, I, B, 2>

a) KoJiecHasl mapa;

0) aBTOCIICITHOE 00OPYIOBAHUE;

B) XO/IOBbIE YaCTH;

r) pama.

4. ypaBHeHI/ISI JABMXKCHHUSA B JUHAMHUKE BAaroHa COCTaBJIIAKOTCA B COOTBETCTBUU C <l'lpI/IHIII/Il'[
HanamoOepa>

5. Ilpu kakux ycIoBHUSIX Ha BaroH JACMCTBYET rOPU30OHTAIbHAS LIEHTPOOEIKHAS CUJIA:
a) MpU JIBM)KEHUU BaroHa Ha IPsIMOM y4acTKe MyTH;

0) npu IBMKEHHMH BATOHA B KPYrOBOM KPHBOIi;

B) IpU ABMKEHUU BaroHa 110 HEPOBHOCTSIM ITYTH;

T') IPU MPOXO/I€ CTHIKOB PEIIbC.

6. Hammmnre TpU OCHOBHBIX J3JICMCHTA KOHCTPYKIHMHU aABTOCHCIIHOI'O 060py,[[0BaHI/I$I
<aBToOCIENKAa, TATOBBIA XOMYT, MOTJIOIIAK0 M anmapart>

7. V13 4ero coCTOUT yNpyro-BA3Kasi CBs3b:

a) M3 YNPYrHX JJIEMEHTOB, KOTOpbIe JOMOJHEHbI T'MAPaBJIMYeCKHMMH aeMidepamu,
o0JaalUMH (BA3KOCTHBIM MJIM THAPOAMHAMHMYECKHM) HEYIIPYTMM CONPOTHBJICHHEM;

0) cucTeMbl, B KOTOPBIX YIPYIOCTh 00ECIIEUNBAETCS] BUHTOBBIMU MPY)KHHAMH, a HEYIPYroe
CONPOTHUBIICHHUE CO3/IA€TCS 3a CYET TPEHUSI B CIIELIMATIbHON KIMHOBOW CHCTEME;

B) TIPYKUH;

) GpUKIMOHHBIX racuTeNel KoneoaHuil.

8. Tunm kojiebaHusg BaroHa, BO3HHKAIOIIMX OTHOCHUTEIBbHO Iuiockoctd OY Ha3bpIBaeTcs
<00KO0BOIi 0OTHOC>

9. J171s1 yero nmpeaHa3HauEHbl PEIbChI:

a) CO3/1aI0T HEMOCPEJACTBEHHYIO ONOPY A5 KOJIeC M HANPABJISIIOT X JIBHIKEHHE;

0) COXpaHSIOT epBOHAYATIbHOE PACIIOJIOKEHHUE LIMAaJl B IPOLIECCE IKCIUTyaTaliH;

B) CHM)KAIOT HANPSKCHUSI HA OCHOBHOM TUIOIIA/IKE 3€MIISTHOTO TTOJIOTHA;

T') IPEJOXPAHSIOT IJIOUIAIKY 3eMJITHOTO TIOJIOTHA OT MOSIBIICHHS OCTaTOYHBIX Je(OpMaLnii.

10. BenmuumHA JOMYCTHMOTO 3HAYEHHs HENOTANIEHHOTO YCKOPEHHS s TAaCCaKUPCKOTO
BaroHa paBHa, m/c? <0,7>

11. YcTanoBuTe mpaBUIbHOE COOTBETCTBHE 0003HAUYCHUIA

a) NOTEeHLIMAJIbHASI SHEPTUsl 1)Q
0) dysakuus Pames 2)T
B) KHHETUYECKAsl SHEPTus )10
r) 0000IIeHHas cuma 4) @

12. Yto siBNsieTCS HEMOAPECCOPEHHOM YacThio BaroHa? <koJiecHasi mapa>



13. Ha xakoif 4acTu OCH pacrioiaratoTcs 3aJHUe YIUIOTHSIOIIHNE IeTaan Oykc?
a) Ha IIelKe ocH;

0) Ha cpeaHel YacTu ocH;

B) HA NPeNOACTYIHYHONH YaCTH OCH;

T') Ha MMOJCTYIMUYHON YacTH OCH.

14. MakcuMallbHO JIOIYCTUMOE BO3BBIIICHHE HAPY)XHOTO pelibca Ha KPUBOM Y4YacCTKe
cocraBisgeT, MM <150>

15. U3 yero cocTtout peccopHoe noaBeuMBaHue?

a) U3 HWIUHIPUYECKUX MPYKUH,

0) U3 JINCTOBBIX peccop;

B) U3 JIMCTOBBIX PECCOP U LUIMHAPUYECKUX TIPYKHUH;

I) U3 YIPYTHUX 3JIEMEHTOB, BO3BPAIIAIONIUX YCTPOMCTB U racurTesed KoJieOaHuii.

16. Cuna uHEpIMY BaroHa, Kak MEXaHM4YECKOW CUCTEMBI, BBIYUCIIAETCS C MOMOIIbIO <BTOPOM
3akoH HoioToHa>

17. Kakue cvIbl BO3HUKAIOT B TIPOIECCE U3BUIIMCTOTO JIBI)KEHUS B BarOHAX:
a) CWJIbI TPCHUS;

0) cTaTUYeCKHUE CHUIIBI;

B) CHJIBI HHEPIIHH;

r) ITHHAMHYEeCKHE CHJIBI.

18. MuHMMaIbHBIN paanyc KpUBOi paBeH, M <250>

3.6 IlepeyeHnb TeopeTHYECKUX BOMPOCOB K IK3aMeHY
(n71 OTICHKY 3HAHMIA)
Paznen 1 «IloaBUKHOM COCTaB U KEJIE3HOJOPOXKHBIHN IMyTh KaK €MHAs MEXaHUUECKasi CHCTEMay
1.1 IloHsTHE TMHAMHUYECKOH CUCTEMBI
1.2 Jlunamuyeckue XapakTepuCcTUKU
1.3 XapakTepuCTHKHU yIPYTHX JIEMEHTOB
1.4 Tacurenu xonebanuil. Buasl. Konctpykums
1.5 Buzsl konebaHuil ATMHAMUYECKON CUCTEMBI
1.6 MoznenupoBaHHe CHIIOBBIX XapaKTEPUCTHK CBsI3€i B KOHCTPYKLIMU BaroHa
1.7 Kak BbIOMparOT pacyeTHbIE CXEMBI U COOTBETCTBYIOIINE PACUETHBIE TApaMETPhI
1.8 PacueTHble cXxeMbl BaroHa, OCHOBaHHBIE Ha Pa3JINYHbBIX JOMYIIEHUAX
1.9 Kakue BUJBI ABMXKEHUS M CBS3M PACCMATPUBAIOT MPH OLIEHKE YMCiia CTENeHel cBOOOIbI
BaroHa.
1.10 Kakue nepemerieHus: COBEpIIAIOT Ky30B Ha TEJIEKKaX, paMbl TEJIEKEK, KOJIECHBIE TTapbl
B PaMKaX €JMHOW MEXaHUUYECKON CHCTEMBI
1.11 Kakue ob1iue ¢pakTopbl CIOCOOCTBYIOT BOSHUKHOBEHHIO KOJI€OaHU BarOHOB
1.12 PacueTHble cXeMbl BaroHa, OCHOBaHHbIE HA PA3IMUHBIX JIOMYIIEHHIX
1.13 BepTukaneHas TMHaMHKa BaroHa
1.14 T'opuzoHTaNbHAs AMHAMUKA BaroHa
1.15 IIpononbHast fMHaMHMKa BaroHa
1.16 OcHOBHBIE 3JI€MEHTHI )KEIE3HOAOPOKHOTO ITyTH
1.17 IlunaMuyeckue XapakTepUCTUKU KEJIE3HOJOPOKHOTO ITYyTH
1.18 B3auMocBsI3b KOHCTPYKIIMHU XOAOBBIX YaCTEN U 5KEJIE3HOAOPOKHOTO ITyTH
1.19 OcobeHHOCTH yCTPOICTBA IYTH B KPUBBIX
1.20 HenoramenHoe yckopeHue
1.21 Onenka cOCTOSTHUS TTYTH
1.22 HepoBHOCTH ITyTH
1.23 Pacuer ynapa xojeca 1o peibCcy U ClocoObl €ro CHIKEHUS



1.24 CriocoObl aHATUTUYECKOTO MPECTaBICHUS HEPOBHOCTH ITYTH

1.25 MopaenupoBaH¥e HEPOBHOCTH ITYTH C MOMOIIBIO JUCKPETHBIX psiioB Dyphe

Pa3znen 2 «TpeboBanus K AMHAMUYECKUM KayecTBaM Ipy30BbIX BATOHOB U METObI UX

MIOJITBEPIKICHUS

2.1 OOuras xapakTepUCTUKA CUCTEM OJMHAPHOTO PECCOPHOTO MOABEIINBAHUS

2.2 BIOOp pacueTHBIX CXEM ISl UCCIICIOBAHMS KOJIeOaHu

2.3 CoOcTBeHHbIE KOieOaHMsI Ky30Ba Ha peccopax

2.4 BeiHyXIeHHBIE KOJIeOaHUs Ky30Ba Ha peccopax

2.5 Kakue nepeMeHHble TUHAMUYECKHE CUJIbl BOHUKAIOT MIPU JBUKEHUH BarOHOB

2.6 Kakue nepeMeHHbIe TUHAMHYECKHE CUJIbl BOHUKAIOT MIPU JBUKEHUH BarOHOB

2.7 Kakue obmue GpakTopsl CIIOCOOCTBYIOT BOSHUKHOBEHHIO KOJICOAHHU BarOHOB

2.8 IlpuBeauTe cxemMy BaroHa ¢ OAMHAPHBIM PECCOPHBIM MOABEIINBAHUEM, JBUXKYIIIETOCS 110
HEPOBHOCTH ITyTH M COBEPIIAIONIETO TOJBKO BEPTHKAIBHBIEC TIEPEMEIICHHS

2.9 SIBnenne pe3oHaHca B KojiebaTenbHBIX cucTeMax. [Iporecc Onenus

2.10 Ornenka IMHAMUYECKUX KA4ECTB BaroHa

2.11 BubGpanus ynpyrux 3JIeMEHTOB

2.12 KoahpummeHT BepTUKAIEHON THHAMUKA

2.13 IlmaBHOCTE X0ma

2.14 Bopwba ¢ mrymom

2.15 PacyeTHble cXeMbl BArOHA, OCHOBAHHBIC HA PA3IMYHBIX JTOMYIICHUSIX

2.16 Kakue BuBI ABMKCHUS U CBS3H PACCMATPUBAIOT MIPH OIEHKE YHCIIA CTEIICHEH CBOOOIBI
BaroHa

2.17 TlokaxuTe pacueTHYIO CXeMY JTHHEHHOW JUHAMHYECKOW CHCTEMBI, OITMCAHHYIO IIECTHIO
000011IeHHBIMUA KOOPJIMHATAMHU Ha TpUMepe TPEXMACCOBOM MOJIETH BaroHa

Paznen 3 «PaccnenoBanus TpaHCIIOPTHBIX IPOUCIIECTBUN»

3.1 YcToitunBOCTh ABMKEHUS BaroHa Ha MPSMBIX U KPUBBIX Y4acTKaX MyTH

3.2 YCTOHYMBOCTD JIBMKEHUS OIMHOYHOW KOJIECHOH Maphbl

3.3 Bo3myllieHHOE U HEBO3MYIIIEHHOE ABM)KECHUE

3.4 Teopema Jlarpanxka-lupuxie

3.5 YcroituuBocTh paBHOBecHS 10 JISTyHOBY

3.6 BzaumocBs13b (aKTOPOB, BAUSIOLIMX HA CXOJI UEPE3 CXEMY OLIEHKH COOBITHI ITpU aBapUsIX
U KPYIICHUSIX

3.7 Kakue CKpBITbIC HEOYCBHJIHBIC MPUYMHBI MOTYT MPHBECTH K BKATHIBAHHWIO KoJieca Ha
peinbe

3.8 Kakwue ckpbIThIe HEOUEBUAHBIE TPHYUHBI MOTYT IMIPHUBECTH K CAMOPACIIECTTY aBTOCIIEITKA

3.9 Kakue CKpbIThIe HEOUEBUIHbBIE TPUUMNHBI MOTYT MMPUBECTH K BEIOPOCY O€CCTHIKOBOTO MTYTH
WIN C/IBUTA PENTbCOIITAIBLHON PEIIeTKH

3.10 Kakue ckpbIThle HEOUEBUAHBIE TPUUMHBI MOTYT MIPUBECTH K MOBBIIIEHUIO BO3ICHCTBUS
HEPOBHOCTEW IIyTH WJIM BO3/IEUCTBUS XOI0BOM YaCTH HA PEIIbC C HOPMAaTUBHOW M CBEPXHOPMATUBHOU
HArpy>KeHHOCTHIO BaroHa

3.11 ChopmynupyiiTe yCIOBHE HEIOMYIIEHUS TOMHATHS TPeOHs Kojeca OTHOCHTEIBHO
TOJIOBKH peJibca ¢ Y4eTOM pacueta o ¢popmyie Mapbe

3.12 3anummuTe yciaoBUE 3amaca YCTOMYMBOCTH MPOTUB CXOJa KOJIECHOW Maphl C peNbCOB,
BBITEKAIOIero u3 popmMyisl Mapbe

3.13 YCcTOWYNBOCTh BaroHa MPOTUB OMPOKUIBIBAHUS TTPH IBHKCHUH 110 KPHBBIM

3.14 YcTOoWYnBOCTh BaroHa B Moe3e MpH JACUCTBUU TMPOAOIBHBIX CUTT

3.15 IlonepevHast yCTOWYMBOCTH BaroHa Ha peccopax

3.16 Kputepun 6e30macHOCTH OT €X0/1a KoJieca ¢ peibca

3.17 Ilokazarenu yCTOMYMBOCTH KOJIECA IIPOTUB CXO/1A C PEIIBCOB

3.18 Kpurepuii Hanans

Paznen 4 «McnpiTaHus BaroHOB»

4.1 Onenka noka3zaTenel JMHAMUYECKUX Ka4eCTB U O€30MacCHOCTH JBUKCHHSI BArOHA

4.2 Kakue 3a1auM pemiaroT B TUHAMUKE BarOHOB U METO/IbI UX PEIICHUS

4.3 JlaiiTe onpenencHue TMHAMUKN BaroHa U e€ BIUSHUE Ha 0€30MaCHOCTh JIBHKEHUS



4.4 Buapl ¥ 11eJ1M UCOBITAHUHA BarOHOB

4.5 JIabopaTopHbI€ (CTEHIOBBIC) CIIHITAHHS BAarOHOB

4.6 IToe3HbIe UCIIBLITAHUS BarOHOB

4.7 X0I0BbIC TUHAMUYCCKHUC UCIILITAHUS

4.8 X0/10BbI€ MPOYHOCTHHIC UCTIBITAHUS

4.9 TTpubopsl MpUMEHSIEMbIE ISl AMHAMHYECKUX (XOIOBBIX ) UCIIBITAHUN

4.10 Tloka3zatenu oOmpeAeHsAIONIMe HAUOOJBIINE JOMYCKaeMble YCIOBHS M CKOPOCTH
JIBIDKCHUS BarOHOB

3.7 IlepeyeHb TUMOBBIX MPOCTHIX NPAKTUYECKUX 3aJaHUIl K IK3aMeHY
(st OLIEHKU YMEHHH)
3agaua 1. Paccunrars cuiny ynapa rpeOHs Kojeca B yCOBUK.

CkopocTb moe3aa m/c Vh 30
Yron HaberaHus Kojieca Ha pebe, paj ] 0,03
XKecTkocTh cucTeMBI «KoJIeco-penbe», H/m Cr 100
Bec xonecnoii mapsi, H 14000

3agaua 2. OnpenenuTs CUITY yAapa KoJjeca o PelbCy NPy HAJMYUHU Ha KOJIeCe MOJI3YHA.

JnHa mon3yHa, M Zn 0,02
CkopocTs moes3fa, M/c Vh 30
KecTKoCcTh cHCTEMBI «KOJIecO-penbey, H/m Cr 10°
Macca koseca, K M 600
Macca penbca, KT M, 150

3agauya 3. HoBoe M3HOMIEHHOE KOJIECO MMEET CIEeNYIOIIUe JaHHbIe: KOHUYHOCTh Ny = 1/20,
cpennuii quametp koneca d; = 0,95 M. B pesynbrare u3Hoca npoduiib Kojieca H3MEHWICS: Ny =
1/30, d, = 0,94 M. OnipenienuTh, Kak 10 OTHOIICHUIO K HEU3HOIIICHHOMY KOJISCY U3MEHSICTCS JTHHA
1 YaCTOTa U3BUIIMCTOTO JIBHYKCHUS KOJIGCHOM Maphbl?

3amaua 4. Kak n3mMeHHTCS KOXQQHUIIMEHT 3armaca yCTOWYMBOCTH OT BITOJI3aHHS KOJIeca Ha PENbC
B CIIy4ae M3HOCA KOJIeca, €CJIM HEM3HOMIEHHOE KOJIECO UMEET YTOJI HaKJIOHA IPeOHS K TOPU30HTAIIH
B1 = 60 rpan, uznomenHoe f, = 67 rpan. BeprukansHas cuiia, nelicTByromias Ha koseco P, = 9 H,
ropusonTaneHas P; = 5 H. Koaddunuent tpenns u = 0,25.

3apaua 5. OnpenenuTs BpeMs U MyTh CX0J1a KoJieca C pelibca, €CIIM BEIMUYUHA 00pa3yoIIe
pabodeit yactu rpebHst h = 0,013 M, r = 0,475 M, f = 60°.
CkopocTb, M/c Vh 30

Yron Haberanus Kojieca Ha penbe, Tpaj 1 0,57




4. MeTroauyeckue MaTepUaJibl, ONpeaeaolue Npoiueaypy OlleHUBAHUSA
3HAHUH, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH

B Tabnuue mnpuBeAeHbl OMUCAaHUS MPOLEAYpP MPOBEIEHUS KOHTPOJIbHO-OLIEHOYHBIX
MEPOTPHUITHIA ¥ TPOIEAYP OIEHUBAHUS PE3YIbTATOB O0YUEHUS C MIOMOIIBIO0 OLIEHOYHBIX CPEJICTB B
COOTBETCTBUU C paboyeil mporpaMMoi JUCIUILIHHBL.

HaumeHnoBaHue
OLICHOMHOTO Onucanus Npoleaypbl MPOBEACHUS KOHTPOJIBHO-0LIEHOYHOTO MEPOIPUSITUS U TPOLEAYPbHI
OILICHUBAHHUS PE3YJIbTATOB 00YUYCHHUS
cpencTBa

[IpenonaBaTens Ha YCTAHOBOYHOM 3aHATHH JOBOJHT A0 OOYYAIOIIUXCS: TEMbI, KOJINYECTBO
3aJaHuil B KOHTpPOJbHOW paboTe. KoHTponbHas paboTa aoinkHA OBITH BEINOJHEHA B
YCTaHOBIICHHBIH CPOK M B COOTBETCTBHU C MNpPaBWJIAMH K OQOPMICHHIO (TEKCTOBOW M
rpaduyeckoil yactet), chopmynupoBaHHbMU B [lonoxxennn «TpeboBanus Kk 0hopMICHUIO
TEKCTOBOM H rpadudeckoil moxymeHTannd. HOpMOKOHTPOJIE» B TOCIIEAHEH pPEIaKITHH.
BrimonHeHHass KOHTpoONbHAsh paboTa TeperaeTcs ISl NPOBEPKH MPENOJABATENO B
yCTaHOBIICHHBIE CPOKH. Ecim KOHTponbHas paboTa BBINIOJHEHA HE B COOTBETCTBUH C
YKa3aHUsIMH WJIM HE B TIOJIHOM 00beMe, OHa BO3BpalIaeTcs Ha JopaboTKy

KonrponbHas padora

CobecenoBanue, MpeayCMOTPEHHOE paboueii mporpaMMol AMCIUILIHHBI, MPOBOJUTCS Ha
IMPaKTUYCCKOM 3aHATHUH. HpenouaBaTenb Ha MPAKTUYCCKOM 3aHATUH, NPEANICCTBYIONIEM
Cobecenosanue 3aHATHIO TIPOBEIEHHWS KOHTPOJS, TOBOIAMT JO OOYYAaromUXCS TEMY, BOMPOCH ISt
TIOITOTOBKK K COOeceoBaHnio. Pe3ynprarTsl cobeceIOBaHUS TPEMOIaBaTeNlb TOBOIUT JI0
00yUaroIIMXCs cpasy Mociie 3aBepIIeHUs COOeceT0BaHus

BrinonHeHne pasHOYpOBHEBBIX 33]1a4 (3a/laHuil), IPEAYCMOTPEHHBIX paboueii mporpaMMoin
PasHoypoBHEBas 3aa4a | TUCIHUILTAHBI, TPOBOSATCS BO BpEeMs MPAKTHUECKHUX 3aHATUNA. Bo Bpems BBIMONTHEHUS 3a/1a4
(3amanme) (3amaHmii) paspemiaeTcss IONB30BATHCSA YUCOHHKAMHU, CHPABOYHHKAMH, KOHCIIEKTaMU
JIEKIAHA, TETPAIIMH U IPAKTUICCKUX 3aHATHHA

3amuTa 1a00paTOpHBIX PadOT MPOBOAUTCS BO BpeMs JIAOOPATOpHBIX 3aHATHHA. Bo Bpems
MPOBEICHUS 3alUThI JTA0OPATOPHOM PabOTHI MOJIB30BAThCs YUCOHUKAMH, CIIPABOYHHKAMU,
KOHCIIEKTaMH JICKIMH, TETPaJIMHU HE Pa3pelIeHO.

[penonaBatens Ha JabopaTopHO padoTe, NPEOIICCTBYIOMICH 3aHATHIO HPOBEICHUS
3aIlIUTBl 1a0OpAaTOPHO pabOThl, NOBOAMUT A0 OOYYaIOIIMXCS: HOMEp 3aIlUINaeMOi
nmabopaTopHOH pabOTHI, BpeMs Ha 3alIUTy Jab0paTOPHOH PadOTHL

[penogaBatens UHGOPMHUPYET OOYYAIOMIMXCS O pe3yjbTaTax 3alUThl JIAOOPaTOPHOI
paboTHI cpasy Mocie ee KOHTPOJIbHO-OLEHOYHOTO MEPONPHATHS

JlabopaTopras pabora

Jna opraHuzanuMu M NOPOBEACHUS IPOMEXKYTOUHOW aTTECTALMU COCTABJISAIOTCS THUIIOBBIE
KOHTPOJIBHBIC 3aJIaHUS UJIU NHBIC MaTCpUallbl, HGO6XOI[I/IMI)I€ JUIA OICHKH 3H21HI/II>1, YMGHHﬁ, HAaBBIKOB
U (WIIK) OTBITa IEATETBHOCTH, XapaKTePU3YIOUINX dTanbl (OPMUPOBAHUS KOMIIETEHIIUN B MIpoliecce
OCBOEHUsI 00pa30BaTENIbHON MPOTrPaMMBbl.

[IepeueHb TEOPETHYECKUX BOIPOCOB M TUIIOBBIE NPAKTUYECKHUE 3aJaHUS PA3HOTO YPOBHSA
CIIOKHOCTH IS MPOBEJIEHUS MPOMEKYTOUHOM arrecTanuu oOydarouiyecsl MOoJIy4yaroT B Hadaje
ceMecTpa dYepe3 JIIEKTPOHHYI HH(opMalroHHo-o0pazoBatenbHyo cpeny Hpl YIIC (uunHbiid
KaOMHET 00y4aromerocs).

Onucanue npoueayp nNpoBeAeHUs MPOMEKYTOYHOM aTTeCTAllUM B (pOpMe IK3aMeHa
1 OLICHMBAHUS Pe3yJbTATOB 00y4eHH
[IpomexyTrouHas arrecranus B (popMe 3K3aMeHa MPOBOIAUTCS ITyTEM YCTHOTO coOece10BaHus
1o 6uneraM win B GopMe KOMIbIOTEPHOTO TECTUPOBAHUSI.

[Ipn mnpoBegeHMM NPOMEKYTOUHOM arTecTauuu B ¢GopMe cobOeceoBaHUsS OUIIETHI
COCTaBJIAIIOTCS TAKUM 00pa3oM, YTOOBI KaXKIbIi U3 HUX BKIIOYAJ B c€0s TEOPETHUYECKHE BOIIPOCH U
IIPaKTHYECKUE 3aaHU.

bunier comepXkuT: 1Ba TEOPETUYECKHX BOIpOCAa Ui OLEHKU 3HaHUU. Teopernueckue
BOIPOCHI BEIOUPAIOTCS M3 EPEYHS BOIIPOCOB K SK3aMEHY; JIBa MPAKTUYECKUX 3a/1aHus: OJTHO U3 HUX
JUI OLEHKH YMEHHUH (BBIOMpaeTcss M3 MEpeyHs TUIOBBIX MPOCTHIX MPAKTUYECKHX 3aJaHui K
9K3aMEHY); APYroe MpakTUYECKOe 3aJaHue JJIsl OLICHKH HaBBIKOB M (MJIM) OIBITA JIEATEIbHOCTH
(BBIOMpAIOTCS U3 TIEPEYHs TUIOBBIX MPAKTHUECKUX 3aJaHUi K K3aMEHY).



Pacnipenenenne TeOpeTHYECKUX BOIIPOCOB U MPAKTUYECKUX 33aJaHUI MO 3K3aMEHAMOHHBIM
OuneTaM HaxOJUTCS B 3aKPBITOM JJIsi 0Oydaronmxcs goctymne. PazpaboTanHblii KOMIUIEKT OMIIETOB
(25-30 OwmaeTOB) HE BBICTABIACTCS B DIIEKTPOHHYIO HH()OPMAI[MHOHHO-00PAa30BaTCIbHYIO CpEay
NpI'YIIC, a xpanutcs Ha kadeape-pa3padoTiyrke (HOHIOB OLICHOUYHBIX CPE/ICTB.

Ha sk3amene oOydaromuiicst Oeper Onier, 1 MOATOTOBKMA OTBETa HA SK3aMEHALMOHHBIHA
ouner oOyuaromeMycst OTBOAUTCS BpeMs B mpeaenax 45 munyt. B mpouecce oTBera o0y4aromerocs
Ha BOTIPOCHI M 33aHUs OMJIeTa, IPEoJaBaTellb MOXKET 33JaBaTh JIOMOJHUTEIILHBIE BOTIPOCHI.

Kaxnpiii Bompoc/3amaHue Ousera OLEHHBAETCS IO 4YeTbpeXOaIbHOM cuUCTeMe, a jaiee
BBIYHCIIACTCS CpeAHee apu(METHYEeCKOe OLEHOK, IOJNyYEHHBIX 3a KaXKIblil BOMPOC/3aJaHMUeE.
Cpennee apudmMeTnyeckoe OIEHOK OKPYTIISETCS /10 LEJIOro O MPaBUiIaM OKPYTIICHUS

[Ipu mpoBeneHMM NPOMEXKYTOUYHOM arrecTauud B (OpPME KOMIIBIOTEPHOTO TECTUPOBAHHS
BapHaHT TECTOBOTO 3aaHus hopmupyeTcs n3 GoHIa TECTOBBIX 3aJaHNUH 1O AUCIUITIIMHE CITyYaliHbIM
o0pa3om, Ho ¢ ycroBueM: 50 % 3agaHuii JOIKHBI OBIT 33IaHUSMU OTKPBITOTO THMA 1 50 % 3amanuit
— 3aKpBITOTO THIIA.

Oo0pa3sen 3k3aMeHAIIMOHHOT0 OuJiera

. YTBepxkaao:
JK3aMeHAUMOHHBII omJteT Ne 1

UPIYTAC. o TMCHHUIINHE «3Kcnean3a BaroHoB» 3311%11:;30%?31513%?118014

20§5-2v026 0.J1. Maj1oMbIKeB
yqe HBbIN I'OL

1. Kakue nepemenieHns COBEPILAIOT Ky30B Ha TEIEKKaX, pamMbl TEJIEKEK, KOJIECHbIE Maphl B
paMKax €IMHON MEXaHUYECKOU CUCTEMBI.

2. OI_IeHKa JUMHAMHUYCCKHUX Ka4CCTB BaroHa.

3. ChopmynupyiitTe ycioBUe HEAOMYILECHHS TOJHIATUS TPEOHS Kojeca OTHOCHTEIBEHO T'OJIOBKH
pebca ¢ yueToM pacyera 1o ¢popmyie Mapse.

4. OnpenenuTh BpeMs U MyTh CX0/1a KoJieca ¢ pelibca, eCIIM BEIMUYMHA 00pa3yrolieil padoueii
gactu rpedHs h = 0,013 M, r = 0,475 M, B = 60°.

CkopocTsb, M/c Vh 30

VYron Haberanus Kojieca Ha Pejbe, rpaj W 0,57




