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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK1 CriocoGeH moHuMaTh CBSA3b 3a/1a4 KOHCTPYUPOBAHUS C APYTHUMH 3aa4aMH
po(hecCHOHATTLHOM e TEIbHOCTH
NJI-1 JleMoHCTpUpPYET MOHUMAHUE 3HAYEHUS KOHCTPYKTOPCKOM eATeIbHOCTH, 3a7a4 U
OCHOBHBIX ATalioOB KOHCTPYHUPOBaHUS
NJ1-2 Pa3pabaThiBaeT MPOCTYI0 KOHCTPYKTOPCKYIO JOKYMEHTAILIMIO C UCIIOJIb30BAHUEM
CPEeACTB KOMIBIOTEPHOH rpaduku

2. I[IK6 CriocoOeH y4uThIiBaTh apaMeTPhl U XapaKTEPUCTUKH OCHOBHBIX 3JIEMEHTOB,
MIPUMEHSIEMBIX B YCTPOMCTBAX TATOBOTO 3JICKTPOCHAOKCHHUS
WJI-1 JIleMoHCTpUpPYET 3HAHUE XapAKTEPUCTHK U PEKUMOB pabOThl OCHOBHOTO 000PYI0BaHUS
TATOBBIX MOACTAHITUI
UJI-2 JIleMoHCTpUPYET MOHUMAHUE MPUHITUIIOB MOCTPOCHUS U (DYHKIIMOHUPOBAHUS CUCTEM
TATOBOI'0 AIEKTPOCHAOKEHUS

3. IIK8 Criocoben peann30BbIBATH MEPOIPUSITUS [0 0OECIIEUCHUIO IHEPTeTHUECKOM

3P PEKTUBHOCTH HA 3JEKTPUIESCKOM TPAHCIIOPTE
NJI-1 JleMoHCTpUpPYET 3HAHUE METOI0B SKOHOMUU YHEPTUH MPH IBHKEHUU
AJIEKTPONOBUKHOIO COCTAaBa
NJI-2 JleMOHCTpUpPYET 3HAHUE ANTOPUTMOB SHEProd()PEKTUBHBIX PEKUMOB PAOOTHI TATOBOTO
AIEKTPOOOOPYIOBAHUS
NJI-3 JleMOHCTpHUpYET CIIOCOOHOCTH MPOU3BOANUTE PACUeT KPUBBIX ABHIKEHHS C YIETOM
TpeOoBaHUl 10 00ECIEYEHNIO SHEPreTHYEeCKON IPPEKTUBHOCTH

M BKJIIFOYACT:
MJISI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®Popma peanuzanuu: ITucemenHas pabora
1. Harpy3ku, aeiicTByromue Ha oaBmxHou coctaB (KonTponsHas pabora)
2. Pacuer oceii KOJIeCHBIX Map BaroHOB U MOCTOB Tpoiieidycos (KoHTpoabsHas pabora)
3. Pacuer peakiuii B TssroBoM anexktponpusoje (KontposiabsHas pabora)
4. Ynpyroe noasemunBanue noasuxkHoro coctasa I'9T u ero pacuer (KontponbHas pabota)

BPC aucuuniauHbl

6 cemecTp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nupekc KM- | KM- | KM- | KM-
Paszgen nucuurimHbl KM- 1 2 3 4

Cpox KM: 4 8 12 16

OCHOBHBIE 3JIEMEHTHI MEXaHUYECKOTO 000PYA0BAHUS
AJIEKTPOIIOABIKHOTO cocTaBa. Harpysku, neicTByromue Ha
AJIEMEHTBI AIEKTPONOIBUKHOTO COCTABA.




Drarnbl pa3BUTHSA JICKTPOIOABIKHOTO cocTaBa. Kinaccupukarus u
ocobennoctu DIIC.

OO61ure NoHATHA O pacueTHBIX Harpys3kax. Harpysku,
JEMCTBYIOIIME HA IIEMEHTHI MEXaHUYECKOTO 000PYAOBaHUS
TPAHCIIOPTHBIX CPEJICTB.

Pacuer 0CHOBHBIX 3JIEMEHTOB 3JIEKTPONOABHKHOTO COCTaBa U
JEHCTBYIOIIMX HA HUX HAarPy30K

Yupyroe nogsemuBanue I1C. Knaccudukaius, o0cCHOBHbIS
XapaKTEPUCTUKU YIPYTUX 3JIeMEHTOB. OCOOCHHOCTH KOHCTPYKIIUN
U pacyera.

Conportusnenue apmwxkeHnto. CuernieHue, M3H0C U METOIbI OOPHOBI
C M3HOCOM OaHIaXel M PeIbCOoB.

CobctBenHbIe KoNeOanust. MoIeIrpoBaHUE KOJICOaHHIA SJIEMEHTOB
OIIC.

Junamuueckue xapakrepuctuku JI1C. OcHOBBI pacyeTa 31€MEHTOB
MexaHnudeckoro obopynoBanus JI1C.

Topmo3HbBIE YCTPOMCTBA HA MOABUAKHOM cocTase. [Ipoueccsl npu
topmorkenuu JIIC.

OcHOBHEBIE HCHUCIIPAaBHOCTHU MEXaHNYECKOU YacTH U UX aHaJIns3.
OCHOBHBIC TCH/ICHIIMU B COBEPIICHCTBOBAHUY KOHCTPYHPOBAHHUS
MexaHndeckoro odopymosanus JI1C.

Bec KM:

25

25

25

25

$O61mast yacte/J{j1st IPOMEKYTOUHOMN arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
[IK1 U-1nki  Hemonctpupyet | 3HaTh: Harpy3sku, aeiictByromue Ha noaBmxHoi coctaB (KonTposnbhas pabora)
MOHUMAaHUe 3HA4YeHHs | 0COOCHHOCTH TUHAMUKU Pacuer oceii konecHBIX Map BaroHOB M MOCTOB TPOJUIEHOYCOB
KOHCTPYKTOPCKOU TPAHCIIOPTHBIX CUCTEM (KonTponbhas paboTta)
NEeSTENIbHOCTH,  3alad  H | YMETh:
OCHOBHBIX ATAIoB | BBIIOJHATH PACUET peakLuii
KOHCTPYHPOBaHUS B TATOBOM JJIEKTPONIPUBOJIE
[IK1 NJI-2mx1 PazpabarbiBaer | 3HaTh: Harpysku, aeiictByronue Ha moaBmxHOU coctaB (KoHTponbHas padora)
MPOCTYI0 KOHCTPYKTOPCKYIO | CTAaHAAPTHI TEXHUUYECKOTO Pacuer oceii konecHBIX Map BarOHOB M MOCTOB TPOJUIEHOYCOB
JIOKYMEHTAIUIO C | oOcmyXHBaHUs U (KontposmbsHas pabora)
UCTOJIb30BAaHUEM  CPEJICTB | PEMOHTHYIO JOKyMeHTaluio | Pacuer peakiuii B TsroBoM anektponpuoje (KontponbHas pabota)
KOMIIBIOTEPHOH IpaduKu YMers:
oopmIATH
KOHCTPYKTOPCKYIO
JOKYMEHTAIUIO
HCII0JIb30BATh
KOMIIBIOTEPHYIO TpapuKy
JUISL CO3JJaHUS
KOHCTPYKTOPCKOM
JIOKYMEHTaI1
I1IK6 N-1nke  HdemoHcTpupyeT | 3HATh: Pacuer peaxiuii B TsroBoM autektponpuBoje (Kontponbhas pabota)
3HaHHWE XapaKTepUCTHUK U | BHelIHue XxapakTepucTUKH
PEXKUMOB paloThI | TATOBBIX MOJICTAHLIUU
OCHOBHOTO  000py/n0OBaHUs
TSATOBBIX MOACTAHIIUN
I1K6 U-2nke  JdemoHcTpupyeT | 3HATh: Harpy3sku, aeiictByromnue Ha noaBkHoU coctaB (KonTponpHas pabora)
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NOHUMaHHe MIPUHITUIIOB
HOCTPOCHHUS u
(YHKIIMOHUPOBAHUSL CHCTEM
TSATOBOTO

3JIEMEHTBI OCHOBHOTO
MEXaHUYECKOTO
obopymoBaHus
TPAHCIIOPTHBIX CUCTEM H

JIEKTPOCHAOKEHUS JEICTBYIONME HA HUX CHUJIBI
ITIK8 N-1nks  HemoHcTpupyeT | 3HaTh: Harpy3sku, aeiictByronue Ha noaBrkHou coctaB (KonTponsHas padbora)
3HAaHME METOJOB SKOHOMHH | MeToabl 3KOHOMUM 3Heprun | PacueT peakuwii B TsroBoM 3iektpornpuBoae (KorrponsHas padora)
SHEPruM IpU  JBWKCHHUM | IPU ABMXKCHUU
AJIEKTPONOBUKHOIO AJEKTPOIOIBUKHOTO
cocraBa cocraBa
YMers:
paccunuThHIBaTh
XapaKTepUCTUKU U
napameTpsl 000pyI0BaHHUs
[1K8 UN-2nks  Hdemonctpupyer | 3HaTh: Pacuer oceil koJieCHBIX MTap BArOHOB M MOCTOB TPOJIIICHOYCOB
3HaHUE QJITOPUTMOB | AJITOPUTMBI (KonTposbhas paboTta)
3HEProd(PPEeKTHBHBIX 9HEProdPPeKTUBHBIX VYupyroe noasenBanue noasmxHoro cocrasa ['OT u ero pacuer
PEKUMOB palbOThI TATOBOTO | peXUMOB padboThl Tsiroporo | (KontponbHas pabota)
AIIEKTPOOOOPYI0BAHUS 3EKTPOOOOPYI0BaHUS Pacuer peakuuii B TssroBom anexrponpusojie (KontpoasHas pabora)
YMers:
BBITIOJIHATH pacyeT u
IIPOEKTUPOBAHUE OCHOBHBIX
AJIEMEHTOB MEXaHUYECKUX
CHCTEM DJIEKTPUUYECKOTO
TpaHCIOpTa
ITIK8 N-3nks  JleMoHCTpHpYeT | YMETh: Pacuer oceil KoJecHBIX Map BArOHOB U MOCTOB TPOJUIEHOYCOB

CIIOCOOHOCTh  NPOU3BOJIUTH
pacyeT KpUBBIX JBHXKEHHS C
yuyeToM  TpebOoBaHUN 1O
o0ecreyeHnIo
SHEPIreTUYECKOU

2 (hHeKTUBHOCTH

IMPOBOAUTE PACUYCThl KPHUBBIX
JABUOKCHUA

(KontponbHas pabota)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Harpy3ku, aelicTBylonye Ha MOABHKHOH COCTaB

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHMsl KOHTPOJHLHOr0 Meponpusitusa: I[IpoBoauTcs B ayauTopuud B
NUCbMEHHOU (hopMe BO BpeMs MTPAKTUUECKOTO 3aHSTUS

Kparkoe cogepxxanue 3agaHus:
KonrtponbHas paboTa HarpapiieHa Ha IPOBEPKY 3HAHUS OCHOBHBIX JIEMEHTOB MEXaHHUUECKOTO
000py10BaHUs JIEKTPUUYECKOTO TPAHCIIOPTA U AEUCTBYIOLINX HA HUX Harpy3oK U
npezcTaBisieT coOO0H BONPOCH! U 33/1a4M HA pacueT Harpy30K, AEHCTBYIOIIUX Ha ITOABUKHON
cocras. [Ipu pacuere 3;1eMEHTOB NMOABUKHOI'O COCTABA U JACUCTBYIOIINX HA HUX HArpy30K
Harpy3k MOKHO IIPEJCTaBIIATh 10 XapaKTepy BO3JCHCTBUS B BUJI€ CTATUYECKUX U
JUHAMHYECKHX, JINOO MO HAIIPaBJICHUIO JEHCTBUS B BUE BEPTUKAIbHBIX U TOPU3OHTAIBHBIX
(TPOJOIBHBIX U MOMEPEUHBIX) CHIL
[Tpu cocTaBlieHUN PACUETHBIX CXEM YKa3bIBAIOTCSI MECTA IPUIIOKEHUS AEUCTBYIOLINX CUIT U
peakuii, BO3HUKAIOIUX OT ASUCTBUS 3TUX cHil. Harpy3ky OT Tapbl Ky30Ba 3KHIaxa
IPUHUMAIOT B BUJIE PABHOMEPHO PaCIIpe/IeIeHHON Harpy3Ku, MHTEHCUBHOCTb KOTOPOI paBHa
g=GTK/D. PaBHOJEHCTBYIOIIAs OT 3TOM HAarpy3KH NMpUIIOKEHa B cepeuHe skunaxa (puc.1.1)
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Puc 1.1

Jnist onpeniesieHus peakiuii Ha oropsl TENEKEK B BaroHaX WJIM MOCTOB TPOJUIEHOYCOB OT Taphbl
Ky30Ba 1 MMaCCaXUPCKON Harpy3Ku HE0OXOJUMO 3HATh MOJIOXKEHHE [IEHTpa TSHKECTH Ky30Ba B
IPO/I0JILHOM BEPTUKAJIBHOM IJIOCKOCTH. B BaroHax MeTpo M TpamBas HEHTP TAKECTU OOBIYHO
JISKUT B CEpEMHE Ky30Ba, 00ecreurBasi OJJUHAKOBbIE HAaIPy3KU Ha OIOPHI TENEXKEK, a B 2-
OCHBIX TpOJUIeHOycax LEHTp TAKECTH CIBUHYT K 33 IHEMY MOCTY, oOecrieunBas 7 Harpy3Ku Ha
3aIHUN MOCT U U 73 Harpy3KH Ha EpEeIHUM.

[Tpu ABM>KEHMM Ha MTOBOPOTE BO3HUKAIOIIAsl LIEHTPOOESKHAS CUJIa IPUKIIAJIBIBACTCS B LICHTPE
TSKECTH Ky30Ba, IO3TOMY JJIsi COUWIEHEHHBIX SKUIAXeH LIEHTpP NPUII0KEHUS LIEHTPOOESKHOM
CUJIbI HAXOMUTCS IS KOKIOU CEKLUU OTAEIIBHO.

[Tpu pacuere peakuuii 1100 MpuU ONpeAETIECHUN LIEHTPa NPUIIOKEHHS PaBHOIEHCTBYIOIINX
Harpy3oK CIlIeyeT I10Jb30BaThCs YPAaBHEHUEM PAaBHOBECHSI MOMEHTA BCEX CUJI U PEaKLIUN B
COCTABJICHHOM pacYeTHOM CXeMe, B COOTBETCTBUU C KOTOPBIM CyMMa MOMEHTOB BCEX BHWJI U
peakuuii B 1t000# 1-0if TOUKe CUCTEMBI paBHO HY0. JlJ1s onpesienneHus peakiuii ypaBHEHUE
PaBHOBECHSI MOMEHTOB LI€JIECO00Pa3HO COCTABITh OTHOCUTEIBHO KaKON-IMOO0 ONOPHI, TEM
CaMbIM YMEHBIIIAs YACIIO HEU3BECTHBIX YJICHOB B YPABHEHUMU.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCOOCHHOCTH JUHAMUKHU 1.Kakue cymiecTByroT criocoObl onpeaeaeHus
TPAHCIIOPTHBIX CUCTEM MOJIOKEHUS IEHTPA TSAKECTH SKUIAaXKa B TOPU30HTATBHON
U BEPTUKAJIBHOM JIOCKOCTU?




3HaTh: CTaHAAPTBl TEXHUYECKOIO
OOCIIy’)KMBaHUsI ¥ PEMOHTHYIO

1.Kakum oOpa3om, 3Hast Maccy Ky30Ba SKUIIaxa, MOKHO
OIIPEAEIUTD €€ paclpeesIeHne 0 0CsIM?

JOKYMEHTaIUIO

3HaTh:  JJEMEHTHl  OCHOBHOI'O 1.Yemy paBHa pacueTHas O0KoOBasl cuia, JEHCTBYOIAs
MEXaHUYECKOI0 o0opynoBaHUs Ha TpoJuieidyc maccoit 18 17

TPaHCIIOPTHBIX CUCTEM u

JEUCTBYIOIME HA HUX CHJIBI

3HaTh: Meronsl SKOHOMUU 1.IlTapHUpHO - cOUsIEHEHHBIN TPaMBalHbII BaroH
SHEPruu Ipu JBUKCHUU IBUXKETCA 10 KpuBou panuyca R. Kak mogcunrars

SJICKTPOMMOABHIKHOTO COCTaBa

BEJIMYMHY IEHTPOOEKHOM cuiibl? YKaKuTe HAIpaBJICHUE
JEUCTBHS U MECTO NTPUJIOKECHHS CUJIBL.

Onucanue MIKAJbI OICHUBaAHUSA:

Ouenxa: 5

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €U
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a4

Oyenka: 3

Onucanue xapakxmepucmuxu evinoanenus snanusa: OueHka "y10BIeTBOPUTENILHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOTHEHO

Oyenka: 2

Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-2. Pacuer oceii K0/1eCHBIX AP BATOHOB U MOCTOB TPOJLi1eii0ycoB

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora
Bec konTpoabHoro meponpusitusi B BPC: 25

Ilpoueaypa mnpoBeaeHHS KOHTPOJIBHOIO MEpPONPUATHSA:
NUCbMEHHOU (hopMe BO BpeMs MTPAKTUUECKOTO 3aHSTUS

Kparkoe conep:kanue 3a1anus:

[IpoBomuTcs B ayAuTOpUH B

KonTponbHast paboTa HarpaBjeHa Ha IPOBEPKY 3HAHKS OCOOCHHOCTH JUHAMHUKHU
TPAHCIIOPTHBIX CUCTEM M MIPEJICTABISAET COO0H BOMPOCH! U 3aJaHMsI Ha pacueT OCeil KOJIECHBIX
nap BaroHOB ¥ MOCTOB TPOJUIeHOycoB. PacueTy Ha MPOYHOCTH MMOABEPraeTcs KoJecHas rnapa
BaroHa, HaXO/SIIAsCs B Hanbosee HeOIaronpUATHBIX HO BO3MOXKHBIX YCIOBHSIX:
paccMaTpuBacCTCA I€pBadA 110 XOAY ABHMKCHUA BaroHa KOJICCHAas Iapa, SKUITaX JBUKCTCA B
KPUBOH B pexKHMe SKCTPEHHOT'0 TOpMOKkeHHUs. OCh KOJIECHOU Mapbl paCCYMTHIBACTCS HA
IMPOYHOCTh U YCTAJIOCTh KAaK 3JIEMCHT, B KOTOPOM BO3HUKAIOT 3HAKOIICPEMCHHBIC HAITPSIKCHUA.
KputepueMm pacuera oceit KOJIECHBIX Map BarOHOB M MOCTOB TPOJUICHOYCOB SIBISETCS
CpaBHCHHC HeﬁCTBYIOIHHX OKBUBAJICHTHBIX HaprI}KeHI/Iﬁ B paCYCTHBIX CCUCHUAX C
JOTTYCKaeMbIMH HAIPSHKCHUSMH, 3 KPUTEPUEM pacdeTa OCH Ha YCTAIOCTh SIBISIETCS CPaBHEHUE
Koa(durmenTa 3amaca yCTaIOCTHON IPOYHOCTH € JTOMYCKAEMbIM KO3 HUITMEHTOM.

[Tpu pacuete oceil KOJIECHBIX Map U MOCTOB Ha MPOYHOCTHh MOYKHO MCTIOIB30BaTh CIEAYIOLTHI

AITOPUTM:

1. Cocrasnsaetca pac4yeTHaA Cxema, B KOTOpOVI Hame4aloTcA BCe AeﬁCTByIOLLI,VIe B paCCMaTpmnBaemMom

peXunme Harpysku u peakuun oT HUX.
2. OnpeaenawoTca 3Ha4YeHUA AeNCTBYHOLWMX HAarpy3oK U peakLuuii.




3. CTpoATcs antopbl AEUCTBYHOLLMX MOMEHTOB.

4. Ha ocHOBaHMM NOJIyYEHHbIX 3MIOP PACCMATPMBALOTCA MHTEPECYIOLME CEYEHMSA, B KOTOPbIX
onpeaensoTca AeNCTBYOWME HAaNPAXKEHUS.

5. MMpoun3BoanuTca cpaBHEHWE NOYYEHHbIX SKBUBANEHTHbIX HAMPAXKEHWUIN C JONYCKAEMbIMU.

6. [Mpu aHanM3e NoAyYeHHbIX Pe3y/IbTaToB NPU HEOHXOANMOCTU KOPPEKTUPYIOTCA pasMmepbl MPUHATLIX

pacyeTHbIX CeYEHU.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3Harh: OCOOEHHOCTHM JIWHAMUKHU
TPAHCIOPTHBIX CHCTEM

1.B kakux pexumax pacCUMTBIBAECTCS BEAYLIUI MOCT
JIBYXOCHOT'O TpoJuieiidoyca?

3HaTh: CTaHAApThl TEXHHUYCCKOI'O

1.Ha3oBuTe KpuTEepuM pacyera ocei KOJIECHbIX Iap Ha

OOCIIy’)KUBaHUsI U PEMOHTHYIO IIPOYHOCTH U yCTAJIOCTh. UeMy paBHBI BEITMUUHBI
JIOKYMEHTAIUIO JIOMYCKaeMBbIX HamlpsoKeHUH v koddduimenTa 3anaca

YCTaJIOCTHON MPOYHOCTH?
3HaTh: ANropuT™MBI 1.B kakux ycloBUSAX PaCCUUTBIBAETCS OCh KOJIECHOM
SHEpro’pGeKTUBHBIX PEKUMOB napsl? llepeunciure Harpy3Ku, KOTOPbIE YUUTHIBAIOTCS
paboThI TATOBOT'O IIpY YTOYHEHHOM PacyeTe OCEeH KOJIECHBIX I1ap.
3JIEKTPOO0OOPYIOBAHUS
VYmers: BBITIOJIHATh pacuer 1. KonecHast napa ¢ GykcamMu BHYTPEHHETO
peakuui B TATOBOM PacrosoKeHuUsl Harpy»eHa B COOTBETCTBUH CO CXEMOM
3JEKTPOIIPUBOJIE puc.2.1. [ToctpouTs 3110py U3rndAOMUX MOMEHTOB U

OIpeIeIUTh 3HAYEHHE MOMEHTA B OITACHOM CEYEHUHU.

Q‘QS‘OkH .}3—: S50iH
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YMers: HCIIOJIb30BATh 1.Ha xonecHyto nmapy B pacC4i€THOM CEYEHUH OCU
KOMITBIOTEPHYIO  rpaduKky ISt auaMeTpoMm 12 cM IelCTBYIOT U3ru0aronue MOMEHTHI B
CO3J1aHUs KOHCTPYKTOPCKOU BEpPTUKaIbHOU TuIockocTh MB=19 kHwM, B
JIOKyMEHTaUU rOpU30HTANBHOM MockocTd Mr=1,4 kHwm u kpyrammuit

MomeHT Mk=3,2 kHwm. Onpenenuts elcTByOIIEE B

CEUYEHUU HalpsKEeHUeE.
YMers: IPOBOAUTH  PacdeThbl 1.OueHunTh BIMSHUS IEPENATOUYHOTO YNCIIA PEAYKTOPA Ha

KPHBBIX IBUKCHUA

HarpeB TO/J]

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI.[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHucC
BBIIIOJTHEHO B ITOJTHOM 00bEME MJIH BEITIOJTHEHO MpEMMYIICCTBEHHO BEPHO

Ouyenka: 4

Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-3. Yupyroe noasemmuBanue noaBukHoro cocrapa I'9T u ero pacuer

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTPoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHMsl KOHTPOJHLHOr0 Meponpusitusa: IIpoBoauTcs B ayauTopuud B
NUCbMEHHOU (hopMe BO BpeMs MPAKTUUECKOTO 3aHSITUS

KpaTKOC CoA€cpKaHMuE 3alaHUA:

KontponbHas paboTta HarpapiieHa Ha IPOBEPKY YMEHHMSI BBINOIHATh PacyeT U IPOEKTUPOBaHUE
OCHOBHBIX 3JICMCHTOB MCXaHUYCCKHUX CUCTCM JJICKTPUYCCKOT'O TPAHCIIOPTA U MPEACTABIACT
co0O0if BONIPOCHI U 33/1aHUS HA PACUET 3JIEMEHTOB YIPYroro MoJIBEIINBAHUS OABHKHOTO
cocraBa ['OT. Ynpyroe nojsemmBanue npeaHazHaueHo s Iepejaur Harpy30K oT Ky30Ba
BaroHa WM MalllMHbI HA UX XOJOBbIE YaCTH, CMATYEHUS YAAPOB U TOJIYKOB, BOZHUKAIOIINX B
npoliecce IBMKECHHUS, U TallleHUs YHEpruu Kojiebanuit KyzoBa. B cucreme ynpyroro
nozasemnBanus JIIC peccopsl MOTyT COEIMHATHCA AapAIUIEIBHO, ITOCIEN0BATEIbHO UIIU
cMmeranHo. /{ist onpenenenusi THOKOCTH yIpyroro MOABEIIMBAHUS 110 Y3J1aM U CTYIEHIM
HE00X0/IMMO 3HaTh, YeMY paBHa F’MOKOCTb KOMIUIEKTOB PECCOP IIPU COOTBECTBYIOLIEM UX

COCAUHCHUH.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: BBITIOJIHATE  pacdeT U
IMPOCKTUPOBAHUC OCHOBHBIX
9JICMCHTOB MCXaHHMYCCKHX CUCTEM
SJICKTPHUYCCKOTO TPAHCIIOPTA

1.0npenenuth 3P PEKTUBHBIN TuaMETP THEBMOPECCOPHI
nradparMeHHOro THIIA, YCTaHABIMBAEMOW Ha TEJIeKKe
TpaMBaifHOTO BaroHa u Harpyxaemon cuioit 50 xH.
N36bITOuHOE 1aBIeHNE B THEBMOPECCOPE MPUHSATH
paBHbIM 0,42ml1a.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5

Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3

Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI.[CHKa "y,[[OBJ'ICTBOpI/ITCJ'ILHO" BBICTaBJIACTCA
€CJIM 3aJaHNEC NIPEUMYIICCTBCHHO BBIIIOJIHEHO

Oyenka: 2

Onucanue xapakxmepucmuxu evinoaneHus sHanus: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BHIIIOJIHEHO

KM-4. Pacyer peakumii B TATOBOM 3JIEKTPONPUBOIE

®opmbl peaausanuu: [lucemenHas padora
Tun koHTpobHOrO MeponpustTus: KourponsHas pabora
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Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25
IIpouenypa mnpoBeleHMsi KOHTPOJbHOrO MeponpusaTus: IlpoBogurcs B ayauTopuu B
NUCHbMEHHOW (hopMe BO BpeMs IPAKTUIECKOTO 3aHIATHUS

Kpatkoe cogepxanue 3a1aHusi:
KonTponbHas paboTa HampaBieHa Ha TIPOBEPKY YMEHHS BBIIIOJHATh PAcUeT PEaKIINii B
TATOBOM DJIEKTPOIIPUBO/IE U MPECTABIISIET COOO0I BOIIPOCH U 3a/laHuUs HA pacueT peakiiuii,
BO3HUKAIOIINX B JIEMEHTAX MEXaHUYECKOTO 00OPYIOBAHMSI PU padOTE TATOBOTO
anexTpoasurarens. [Ipu pabote TAroBOro 3JaeKTPOABUTaTENs], YCTAHOBIEHHOTO HA MOJIBUKHOM
COCTaBe, BO3HUKAIOT JOMOJHUTEIbHBIC HArPY3KU. Peakiiuu oT HUX BO3/IEHCTBYIOT Ha MOABECKY
peayktopa u camoro TO/I. UToObI onpenenuTh MECTO MPUIIOKEHUS U BEIMYUHY STUX PEAKIIUH,
HAJI0 3HaTh croco0bI moaBecku TOJl u penykTopa, MpUMEHseMbIe Ha TIOJIBUYKHOM COCTaBeE.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: BHellHHe XapaKTEepUCTUKHU 1.C kako¥ LeJbIo U T/I€ IPUMEHSIOTCS pa3HECEHHbBIE
TATOBBIX MOCTAHITUN penyKTopbI?

3HaTh: Meroasl SKOHOMUU 1.3 kakuX OCHOBHBIX 3JIEMEHTOB COCTOUT TSATOBBII
SHEPTUu npu JBIKEHUH ANEKTPONPUBO/] MOABUKHOIO coctaBa? HazHaueHue atux
AIEKTPONOJIBUYKHOTO COCTaBa JJIEMEHTOB

3HaTh: ANTOPUTMBI 1.0co0eHHOCTH pEeyKTOpa C TUITOMIHBIM 3aICTUICHUEM.
3HEProd3(PPeKTUBHBIX PEKUMOB Korna nenecoo6pasHo ero npuMeHsTh?

paboTsl TSATOBOTO

AIEKTPO00OpYIOBaHUS

YMers: oopmIIATh 1.0Onpenenute peakuuu B Toukax noasecku TOJl k pame
KOHCTPYKTOPCKYIO JOKYMEHTAIUIO Tposuieibyca npu mycke. [Ipunsats: macca TO/]

Mnas=500 kr, myckoBasi cuiia Taru Tposuieiidyca Fn=40
kH, nuametp kosieca Dk=1070 MM, nnepenarouHoe
otHomienue penykropa i=12, KI1/] nepegaun n=0,95,
IIONEPEYHOE PACCTOSIHUE Mex Ay onopamMu Ln=650 mMm.

YMers: paccYuThIBaTh 1.Tponneii6yc npu nycke peanusyet cuiy Tsaru 50 kH.
XapaKTEepUCTUKU M [apaMeTpsl Omnpenenure pacyeTHbIN KPYTALIMI MOMEHT,
000pyI0BaHUS repeaBaeMbli KapJaHHBIM BaJioM. [{lnameTp koseca

Dk=1070 mm,nepeaarounoe otHomenue i=11,4, KI1J]
nepenayn 1=0,95.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JUTSI PEIIICHHS 3a/1a4

Oyenxa: 3
Onucanue xapaxmepucmuxu evinoanenus snanus: OneHka "yJI0BICTBOPUTEIIHHO" BEICTABIIICTCS
€CIIM 3aJ]aHule MPEUMYIIECTBEHHO BHITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JITaHUE BBITOJITHEHO HEBEPHO HITU MIPEUMYIIECTBEHHO HE BBIMIOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. Yemy paBHa rMBKOCTb M KECTKOCTb KOMMJIEKTA YNPYrUX 3N1eMEHTOB NPU UX NapaniesibHOM U
nocnenoBaTesibHOM coeiMHEeHUN?

2. Buem cocTomT HeEoBX0AMMOCTb NPUMEHEHUS B TATOBOM NPUBOAE KapAaHHOM nepeaaun?

3. Onpegennte BeNMUMHY LLEHTPOOEKHOM CUAbI, AEeMCTBYIOLWEN Ha Tpoaneinbyc maccoit 15 T npwu
ABWXKEHUK Ha nosopoTe paauycom 50 m npu ckopocTh 10 Km/4. YKaskuTe HanpasieHue AeiCTBnA 3TOM
CUNbl U MECTO ee NPUNOXKEHUSA. NONEPEYHbIM YKIOHOM A0pOrv npeHebpeuysb.

IIpoueaypa nposenenust

ITucemenHas pa60Ta BBIIIOJIHSCTCA B TeucHue 45 MHHYT U COCTOUT M3 OTBCTOB Ha TCOPCTUUCCKHC
BOIIPOCHI U pCHICHUA 3a4a4d IO BCEM pasgcjiaM JUCHUITINHBI. B KaXXa10M ounere 2 TCOPCTUICCKUX
BOIIpOCa U 1 3ajJayda.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenmust/ Unaukarop: MJ1-1nk1 JleMoHCcTpupyeT MOHMMaHUE 3HAY€HUsI KOHCTPYKTOPCKOM
JeATEIbHOCTH, 337]a4 U OCHOBHBIX 3TallOB KOHCTPYUPOBAHUSA

Bonpocsl, 3aganus
1.B kakux pexxuMax pacCUMThIBAETCS BEyLIUI MOCT JIByXOCHOTO TpoJuieioyca?
2.Kakue TiroBbele pe1yKTOpbl IPUMEHSIOTCS Ha MOoABMKHOM coctaBe [ DT? N306pasute nx
IIPUHLIAIIAATIBHBIE CXEMBI.

MarepuaJsl 1JIs1 IPOBEPKU OCTATOYHBIX 3HAHUM
1.Bunpl nunammdeckux Harpysok Ha OIIC.
OTBeThI:
IIucbMeHHBINM OTBET
Bepnsiit orBeT: Harpy3ku BO3ZHHKAIOT OT HEPOBHOCTEN JOPOTH, OT CHJI MHEPIIUU TIPH
MyCKE U TOPMOKEHUH, OT ACUCTBUS OOKOBBIX CHJI TIPU MPOXOKAECHUU KPUBOM.

2. Komnerennusi/Mnaukarop: NJI-2nk PaspabareiBaeT mpocTyro KOHCTPYKTOPCKYIO
JOKYMEHTAITUIO C UCTIOJIB30BAHUEM CPEACTB KOMITBIOTEPHOU rpadpuku

Bomnpocel, 3axanus
1.M300pa3ute pacyeTHYIO CXeMY U ONpeeInTe Harpy3KHu, IeHCTBYIOIINE Ha MOIEPEUHYIO
Oanky Tenexku ot Maccel U pabotel TO/l. Fn=30 xH, Mas=0,7 1, Dx=0,78 M, i=5,3, 1=0,95,
k=0,3 M, m=0,4m. Kakum nedopmanusimM nojsepraercs nomnepeynas o6anka?
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MarepuaJsl JJI1 IPOBEPKU OCTATOYHBIX 3HAHUM
1.HapucyiiTe pacueTHyI0 CXeMy U 3MI0pYy U3rHOAIOIIMX MOMEHTOB CUJI IIPH pacyeTe ocu
KOJIECHOH Taphl ¢ OyKCaMy BHYTPEHHETO PACIIOIOKEHUS OT BEPTHKAIBHBIX HArpy30K,

JNEHCTBYIONIMX HA OCh MPU JBMKEHUHU BaroHa Ha MPSIMOJIMHEHHOM y4acTKe MyTH.
OTBETHI:

ITuceMenHBIN 0TBET. BO3MOXKHBIE BapUAaHTbLI OTBCTA.

- p6 F)6 -

Figure11
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Bepuslit otBeT: HaprcoBaHHas pacueTHasi cXxema U 3Iopa W3ru0aronMX MOMEHTOB CHJL.
Bepnplii rpaduk puc. 3.

3. Komnerenuusa/Muaankarop: UJ1-1nke JleMOHCTpUpyeT 3HaHUE XapaKTEPUCTUK U PEKUMOB
paboThl OCHOBHOTO 000pY10BaHUS TATOBBIX MOJICTAHIIHH

Bomnpocel, 3axanus
1.PaccunTtarh BHENIHUE XapaKTEPUCTUKH MPEOOPa30BATEIHHBIX arperaTon

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.HanGonee onacHble HEUCIPABHOCTH MEXAHMYECKOT0 000py10BaHUS
OtBeThI:
[TucbMEHHBIN OTBET
Bepusliit otBet: M3710M 371€MEHTOB paMbl Ky30Ba U TEJIEKEK, KOJIEC U 0ceil, 00pbIB
PECCOPHBIX MOJBECOK
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4. Komnerenuuss/Muaukarop: N/1-2nke JleMoHCTpHpyeT NOHUMaHKUE TPUHIUIIOB IIOCTPOCHUS U
(YHKLIMOHUPOBAHUS CUCTEM TATOBOTO IEKTPOCHAOKEHUS

Bomnpocel, 3axaHus
1.ITocTpouTh cXeMy BHEUTHETO JIEKTPOCHAOKEHHSI TSATOBBIX IMOICTAHIINN

MartepuaJbl 1Jil IPOBEPKHU OCTATOYHBIX 3HAHUI
1.Busibl MEXaHUYECKHUX TOPMO30B
OTBETHI:
IInceMeHHBIN OTBET
Bepubpiit orBeT: Kos10104HBIN, IUCKOBBINA, PEIBCOBBIN

5. Komnerenuust/Uugukarop: NJI-1nks JleMoHCTprpyeT 3HaHHE METOI0B S3KOHOMHH SHEPTHUH TIPU

ABVIKCHUHU 3JICKTPOIIOABUKHOI'O COCTaBa

Bonpocel, 3a1anus
1./laTb cpaBHUTENIbHYIO OLIEHKY IPUMEHSEMbIM Ha MoABM>XKHOM cocTaBe ' OT ynpyrum
3JIEMEHTaM IpY OJMHAKOBOM Harpyske, JeHCTBYIOIEH Ha 3JIeMeHT (1o rabapuraM, Macce,
YIOPYTUM KayecTBaM U MPOYUM IIOKA3aTEIAM).

Marepunansl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUMI
1.Kak Bi1usier MexaHMUECKOE TOPMOKEHHE Ha HKOJIOTHIO.
OTtBeTsI:
ITucbMEHHBINM OTBET
Bepnbplii otBeT: [IporcxonuT 3arpsa3HeHHE OKPYXKalOLIEH cpelbl MbUIbIO OT IPOAYKTOB
M3HOCA KOJIOJIOK U KoJieC (TOPMO3HbIX 1ucKOB). [1o 3T0il nmpuynHe B METPO HE
IIPUMEHSETCS B KauecTBe pabodero TopMo3sa.

6. Komnerenuusi/Muaukarop: NJI-2nks JleMoHCTpHpYeT 3HaHHE aIlTOPUTMOB
HHEProd(PPEeKTUBHBIX PEKUMOB PAOOTHI TATOBOTO 3JIEKTPOOOOPYTOBAHUS

Bomnpocel, 3axanus
1.Kakue cymiecTByrOT TUIIBI KapAaHHBIX niepenay? Mx nocTonHcTBa, HEIOCTATKH, IPUMEPHI
HpI/IMeHCHI/Iﬂ.

MarepuaJsl 1JIs1 NIPOBEPKU OCTATOYHBIX 3HAHUM
1.Kax B1MsItOT IMHaMUYecKue mapameTpbl Ha YHEProdGPeKTUBHOCTD
OtBeTsI:
- HE BIIASIIOT
- BJIMSIIOT, OBBIIIAIOT 3HEPro3((HEeKTUBHOCTh
* - B/IMAIOT, NOBbLILIAIOT U3HOC LUNH

BepHbIii OTBET: BAUSIOT, TOBBIIAIOT YHEPT0dPHEKTUBHOCTH

7. Komnerenuusi/Mnankarop: NJI-3nks JleMoHCTpUpYET CIOCOOHOCTH TPOU3BOIUTH PaCYET
KPUBBIX ABMKEHUS C y4E€TOM TpeOOBaHMI 10 00eCIeueHUI0 S HEPTreTHIECKOH 3P PEKTUBHOCTH

Bonpocsl, 3aganus
1.TpamBaiinbplii Barod aiauHo# 15 M u 6a30i1 7 M ©UMeeT Harpy3Ky OT Macchl Tapbl Ky3oBa 100

kH u macchl MacCcaxupoB 80 xkH. kax 6y,[ICT HU3MCHATBHCA MOJIOKCHUEC LICHTPA TAKCCTH BaroHa B

FOpI/ISOHTaHBHOI\/'I IIJIOCKOCTH M PCAKIIMHU B IIATHUKAX TCJICKEK, €CIIN paBHOHCﬁCTByIOHIaﬂ oT
MACCAKUPCKON HArpy3KH OyIeT pacroyiaraTbCs OT OMOPHI 3aJHEH TEJIEKKH Ha PACCTOSTHUU
COOTBETCTBEHHO 1,5 M, 2,5 M u 3 M?

15



MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1 .kakue nmapamMeTpsl B KPUBBIX JBH)KEHUS BIUSAIOT Ha Y3HEPro3(pPeKTHBHOCTD ?
OTtBeThI:

* - HAMWKa pPas3roHa
® - AMHAMMKA TOPMOKEHMUS
* - IHAMWKA Pa3roHa M TOPMOXKEHUA

BepHrIii 0TBET: AMHAMUKA pa3roHa ¥ TOPMOXKCHHS
II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5

Onucanue xapakxmepucmuxu 8blnoiHeHus 3Hanus: PaboTa BeIOJIHEHA B paMKaX "TIPOJIBHHYTOrO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PELICHHI

Ouyenka: 4
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PaboTa BeimojgHeHa B paMKkax ""0a30Boro"
ypOBHs. BOJIBIIMHCTBO OTBETOB JAaHbl BEpHO. B yacTu maTtepuana ecTh He3HAUYUTEIbHBIE
HEeJO0CTaTK!

Oyenka: 3
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHUs BBHITIOJIHEHA BEPHO. Ha BOTIPOCHI YTIIIYOJICHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiheHus 3nanus: Pabora He BBINTOJIHEHA WX BBITIOJTHEHA
PEUMYIIECTBEHHO HETPABHILHO

1I1. IIpaguna évicmasnenus umo2080i OUEeHKU no Kypcy

OI_IGHKa BBICTABJISICTCA IO COBOKYITHOCTU UTOT'OB TeKymeﬁ n HpOMC)KyTO‘IHOfI aTTeCTalln

16



