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ABSTRACT

Bachelor’s degree in 23.03.02 "Land transport and technological
complexes™.

Study profile/ Specialization/ Master’s Program “Title” Hoisting-and-
transport, building, road machines and equipment

Course title: powertrains

Basic part of Block 5, credits.

Instructor: Gorchakov I.N.

At the beginning of the course a student should be able to:

e the ability to self-organization and self-education (7-GC);

e the ability to apply modern methods of research, evaluate and present the
results of the work performed GPC-2)

e ability to apply the laws and methods of mathematics, natural sciences,
humanities and economic sciences in solving professional problems (GPC-4);

e ability to solve common tasks of professional activities on the basis of
bibliographic information and culture with the use of information and
communication technologies, and taking into account the main information
security requirements (GPC-7).

Learning outcomes:

e ability as part of the group of performers participate in the performance
of theoretical and experimental research on finding and testing new ideas of
improving land transport and technological machines and their technological
equipment and the creation of systems based on them (SPC - 1);

e ability as part of the group of performers to participate in the testing of
ground transport and technological machines and processing equipment (SPC- 9).

Course description: The program includes the presentation of theoretical
foundations of thermal, dynamic and kinematic calculation of internal combustion
engines. Consideration of the key mechanisms and systems of engines designs and
calculations.

Main course literature:

1. ShatrovM.G., Morozov K.A., Alekseev I.V. Avtomobilniye dvigateli [Car
engines: the textbook for students. Executive. Proc. institutions]. — Moskow:
Izdatelskii  zentr “Akademiya”, 2010. -464 p. (rus) —  Access:
https://lib.dvfu.ru:8443/lib/item?id=chamo:669154&theme=FEFU

2. Chmil V.P., Chmil Y.V. Avtotransportnye sredstva [Motor vehicles.] izd-vo
“Lan”. 2011. — 336 P (rus) — Access:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=697



https://lib.dvfu.ru:8443/lib/item?id=chamo:669154&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=697

3. ShatrovM.G., Alekseev |.V. Bogdanov S.N. Avtomobilnie dvigateli.
Kursovoe proektirovanie [Automobile engines. Course design]. — M.: Izdatelskii
zentr  “Akademiya”, 2012, - 256 p. (rus) —  Access:
http:/Avindow.edu.ru/library/pdf2txt/278/75278/55952

4, Milisarov V.M., Besplko P.P., Kamenskay M.A. Teplovoy raschet |
teplovoy balans karburatornogo dvigately | dvigately vpriskom topliva [Thermal
design and heat balance of the carburettor engine and engine with fuel injection:

Tutorial].—Tambov: izd-vo TGTU, 2009. - 128 p. (rus) — Access:
http:/Awindow.edu.ru/resource/342/68342
5. Syrkin V.I. Osnovi teorii 1 rascheta avtotraktornich dvigateley

[Fundamentals of the theory and calculation of automotive engines] izd-vo “Lan”.
2013. — 297 p (rus) — Access: :http://e.lanbook.comvbooks/element.php?pll 1d=12943

Form of final control: exam


http://window.edu.ru/library/pdf2txt/278/75278/55952
http://window.edu.ru/resource/342/68342
http://e.lanbook.com/books/element.php?pl1_id=12943

AHHOTAIUA

PaGouast mporpamma nucuurinHbel «CUJIOBBIE arperaTbl» paspaboTaHa s
CTyIeHTOB 3 Kypca HampasjieHus noarotopku 23.03.02 HazeMHble TPaHCIIOPTHO-
TEXHOJIOTHYECKHEe  KOMIUIeKChl, Tnpodmis:  «IlombEMHO-TpaHCTIOPTHBIE,
CTPOUTEIBHBIC, JOPOKHBIC MAIITUHBI K 000PYI0BAHUE.

Hucrummaa «CHIIOBBIE arperaThl» BXOIUT B YacTh NUCHMILIMH Oioka bl
BapHaTUBHOMN YacTH U SIBJSIETCA TUCHUILIMHON BhIOOpa b1.B./IB.2.2

OO6mast TPyJIOEMKOCTh OCBOEHHUS JUCIUIUIMHBI cocTaBiser 180 wacos, 5
3aUETHBIX €/IMHUII. YUYEOHBIM IJIAHOM MPEAYCMOTPEHBI JEKIIMOHHBIE 3aHsTHs (36
yaca), jgaboparopHbeie paboTbl (18 dyacoB), mpakTuueckue 3aHATHSA (36 4Yacom),
KypcoBasi paboTa, camocrosTenbHas paborta cryaeHta (90 uacos). Jucnumimza
peanu3yercs Ha 3Kypce B S CEMECTpE.

[Iporpamma npemycMaTpuBaeT U3JI0KEHHE TEOPETHUCCKIX OCHOB TETUIOBOTO,
TUHAMHAYECKOTO 1 KHHEMAaTHIECKOTO pacyueTa JBUTaTeNIell BHYTPEHHETO CTOpaHUsL.
PaccMoTpeHust OCHOBHBIX MEXAHHU3MOB M CHCTEM JIBUTaTeIeH UX KOHCTPYKIIUN U
pacyer.

Jlnst  ocBOeHUs U3y4aeMOM JUCHUIUIMHBI HEOOXOJAMMBI 3HAHUS IO
CJICTYIONTUM JUCITUTUTMHAM: BBICIIAs MaTeMaTUKa, XUMUs, (PU3UKaA, TEOpETUUIECKAsI
MEXaHUKa, CONPOTHUBJIICHHWE MaTEpPHAIOB, HWHXCHEpPHas Tpaduka, TEXHOJIOTHSI
KOHCTPYKITMOHHBIX MaTEPHAIOB, MaTCPHATIOBEICHUE, TEOPHS MEXaHU3MOB U
MaIiH, JeTald MalliH ¥ OCHOBBI KOHCTpyHpOBaHUs. M3ydaeMass TUCIHAILINHA, B
COI0 OuYepenb, SBISETCA OCHOBOM JUISi OCBOEHHUS TAaKUX JUCIMIUIAH, Kak
aBTOMOOWJIM M TPAKTOPBI, CAMOXOJHBIC CTPOUTEIHHBIC MAIIUHBI, 3€MJICPONHBIC
MalluHbl, CTPOUTENIbHBIE M JOPOKHBIC MAIIUHBI, IKCIUTyaTalus MOAbEMHO-
TPAHCIIOPTHBIX, CTPOUTEIBHBIX U JOPOKHBIX MAIIIVH.

Iean npenogaBaHus AUCIUIUITMHBI COCTOMT B TOM, YTOOBI Ha OCHOBE TECOPUHU
U METOJOB HAyYHOTO TO3HAHUS JaTh OyAYIIUM CHENHAIACTaM 0 Ha3eMHBIM
TPAaHCIIOPTHO-TEXHOJIOTMYECKUM  MAIllMHAM 3HaHWS, YMEHHS, MPAKTUUCCKUC
HABBIKM M KOMIIETEHIIMHU T10 MCCJIEIOBAHUIO, pacueTaM M JKCIUTyaTallud CUJIOBBIX
arperaToB CaMOXOJIHBIX CTPOMTENIbHBIX MAIIIVH.

3agaum:

e oOecrieunTh HEOOXOJWMBIE 3HAHUS 10 KOHCTPYKIIMM U pacyeTam
JIBUTATEJICH BHYTPEHHETO CTOPaHUS;

e MTOKA3aTh TCHACHIIMH PAa3BUTHUS JBUTATEIICH U TIEPCIICKTUBHI UCITOJIB30BAHUS
CYIIECTBYIONINX W AIbTEPHATUBHBIX JIBUTATEIICH.

Jlnst  ycmemHOro  WM3y4YeHWs  JUCIUIUIMHBL  «/[BUraTtenn BHYTpEeHHETO
CropaHus» y OOydJalomuxcs [OJDKHBI ObITh CPOPMUPOBAHBI  CIEAYIOIIHE



IpeIBapUTENbHbIE KOMIIETEHIIMH, TOJYYEHHBbIE IPU OCBOCHHE MPEABLAYIINX
JUCHUIUIMH Y4E€OHOTO IJIaHa:

e CIIOCOOHOCTBIO K CaMOOpraHu3aIu u camoobpaszoBanuto (OK-7);

e CIIOCOOHOCTBIO TPUMEHSTH COBPEMEHHBIE METOJIbI  HCCIIeIOBaHUS,
OLICHUBATh U TPEJCTABISTH PE3YIbTAThI BEIMTOIHEHHOU paboThl (OI1K-2);

e CIIOCOOHOCTBIO  HCIOJB30BATh  3aKOHBI M  METOAbl  MAaTEMAaTHKH,
€CTECTBCHHBIX, TYMaHUTAPHBIX M OKOHOMHUYECKHX HAyK TMpPU PEUICHUH
npodeccnonanbHbIX 3a1a4 (OI1K-4);

e CIIOCOOHOCTHIO  pelmaTh CTaHJApTHbIE 3a/ladyd  MpOoQecCHOHATBHON
NEesATEeIbHOCTH Ha OCHOBE MH(GOPMAIIMOHHON M OuOIMorpaduueckoil KylabTyphl C
npuMeHEeHuEM HHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUA U C y4eTOM
OCHOBHBIX TpeOoBaHMi nHpopMarmonHoi 6e3onacHoctr (OITK-7).

B pesyapraTte wm3ydeHHS JaHHOW JOUCHUIUIMHBI Y  OOYYaromuxcs
dbopmupyroTcs  crenayroume MnpodecCHOHAIIbHBIE  KOMMETEHIUH  (3JIEMEHTHI

KOMIICTCHITUI).
Koa u ¢popmysiupoBka Jtanbl popMUPOBAHUA KOMIETEHIINH
KOMIIeTeHLM U
Ha3nauenne, KOHCTPYKIMM y3JOB U  CHUCTEM
JIBUTATEJIEl BHYTPEHHETO CrOpaHus, B TOM YHCIIE,
K-1 BKJIFOYAIONIUX B CE€OS COBPEMEHHBIE SJCKTPOHHBIC
KOMITIOHEHTBI; OCHOBHBbIE mojioxkenus teopuun [IBC;
CIOCOOHOCTBIO B | 3HaeT .
COCTABE  KOJLUICKTHBA e ¥ NPUHLMUIBI MHKCHEPHBIX PACUETOB JACTaJICH,
HCIIOMHUTEIEH MexaHu3MoB, arperatoB u cucteM J[BC; OcHOBHbIE
y4aCTBOBaTh B METOJbl TEOPETUYECKUX M  OKCIEPUMEHTAIBHBIX
BBIIIOJIHCHUH HUCCIeO0BaHUN JIBUTaTEIICH.
TEOPETUYECKUX u
[Tonp30BaTbCsi COBPEMEHHBIMH HW3MEPUTEINBHBIMU U
JKCIIEPUMEHTAIBHBIX
HAYYHBIX TEXHOJIOTUYECKUMU MHCTPYMEHTAMH;
yccyIe[0BaHMUIA o UACHTU(PHUIIUPOBATH u KIIaCCU(UITUPOBATH
MOUCKY ¢ MPOBEPKE MEXaHU3Mbl U  YCTPOWCTBA, MCIIOJIb3yEMBIE B
HOBBIX ueu N KOHCTPYKIMAX JBUraTelIed NpPU HAIMYMHU UX YepTekKa
MeEeT
COBCPHICHCTBOBAHNSA WK JOCTYITHOTO JIIS pa3bopku o6pasiia U OIlEHUBATh
Ha3CMHBIX WX OCHOBHBIE KAUYECTBEHHbIC  XapPAKTEPUCTHUKHU;
TPaHCHOPTHO-
uaeHGUIMPOBaTh HA  OCHOBAHMHM  MapKHUPOBKHU
TEXHOJIOTUYECKUX
MAITIHH, X AKCIUTyaTal[MOHHBIE  MaTepuajbl H  ONPEAENATh
TEXHOJIOTHYECKOT'O BO3MOYKHEIE 00JIACTH UX IMPUMCHCHUA
obopysoBaHs u OCHOBHBIMU METO/IaMH HCCIICIOBaHUS U
co3na1%1/1ﬂ KOMILICKCOB MIPOCKTUPOBAHUS MEXaHM3MOB MaIlTMH U TTPHOOPOB;
Ha ux 0aze N .
Bnaneer WHXCHEPHOW TEPMHUHOJIOTHEH B 00JIACTH Ha3eMHBIX
TPAHCHOPTHO-TEXHOJOTHUYECKUX  MalluH H
KOMILJIEKCOB
I1K-9 3HaeT 3HAeT: TEpeAOBOM  HAyYHO-TEXHHYECKHH  ONBIT U




CIOCOOHOCTBIO B TEHICHIIMA Pa3BUTUA HHHOBAllMOHHBIX  TEXHOJIOTHM
cocTaBe KOJIJICKTHBA JKCIUIyaTallid HAa36MHBIX TPAHCIIOPTHO-TEXHOJIOTUYECKUX
HUCIOHUTENCH K MalIVH U KOMIUIEKCOB

a"Hajm3y  IIepea0BOIO yMEET: UCIOJIB30BaTh NIEPEI0BON HAYYHO-TEXHUUECKUN
Hay4YHO- TEXHHYECKOI'O v OIIBIT ¥ MHHOBALIMOHHBIE TEXHOIOIMH JKCILUTyaTalluy
ombiTa W TEHICHIUH meet Ha3E€MHBIX TPAHCIIOPTHO-TEXHOJIOTHYECKUX MAIllH U
pa3sBUTHA KOMIIJIEKCOB

MHHOBAaIlMOHHBIX

TeXHOIOL BJIQJIEET: METOJaMH ?HpeﬂeﬂeHI/IH OCHOBHBIX
SKCILIyaTaluu OKCIUTyaTallHOHHBIX  CBOHMCTB M  XapaKTECPUCTHUK
Ha3EeMHBIX Buiajeer Ha3E€MHBIX TPAHCHOPTHO-TEXHOJIOTMYECKUX MAIIUH
TPaHCIIOPTHO-

TEXHOJIOTHYSCKHUX

KOMIIJICKCOB;

Jnst popMupoBaHUs BBIIIEYKA3aHHBIX KOMIETEHIIMI B paMKax JUCHUILIAHBI
«CunoBble  arperatbl» MPUMEHSIOTCA  CICAYIONIME  METOAbl  aKTUBHOTO/
MHTEPAKTUBHOTO OOYYEHHUs: MO3TOBOM MTYypM (OpeiHCTOpM, MO3roBas araka) u
MPE3EHTAMs HA OCHOBE COBPEMEHHBIX MYJIbTUMEAUNHBIX CPEJICTB.

|. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA

Pasznen |. OOmee ycTpoiicTBO CHiIOBBIX arperatoB (4 yac.)

Tema 1. Kmaccudukanusi aurarteseit (1 gac.)

DJIeMEHTHI KJIaccu(UKaly I1BUTaTeNei.

Tema 2. OOmee yCTPOMCTBO MOPIIHEBBIX JABHUrarejied BHYTPEHHEro
cropanus (2 yac.)

CocTaB ¥ CTPYKTypa MOPITHEBOTO JABUTATENST BHYTPEHHETO CTOPaHUS

Tema 3. O0mee yCcTpOWCTBO POTOPHO-NOPUIHEBBLIX M Ta30TyPOMHHBIX
asuraredeii (1 gac.)

Koncrpykiust PITJI. PaGounii mpoiiecc 4eThIpeXTakKTHOTO IUKIIA JBUTATEIIS.
[Tokazarenu pabotsl PIIJI. [locTonHCTBa 1 HEAOCTATKU JBUTATEIIEH.

[IpyHunuanbHas cxema ra3oTypOMHHOro aBuratens. Pabouuil mpouecc
JIBUTATEISI.

Paznea Il. Pa6ouue npoueccnl u mokazareau [ABC (6 uac.)

Tema 1. OcnoBHbie napamerpbl [IBC (1luac)

D¢} dexTuBHBIC MOITHOCTH, KPYTSAIIUNA MOMEHT, YaCTOTa BPAIICHUSI Y IeTbHBIHI
pacxo;| TOTIMBA.

Tema 2. Xapaktepuctuku JIBC (1 gac)

OcHOBHBIC XapaKTePUCTUKHU (ckopocTHas, Harpy304Hasi,
peryaupoBOYHAas, MHOTOTIApaMETPOBasi, TOKCHYecKas U crienuaibabie) JIBC.
Tema 3. Padoume npoueccol IBC (2 uac)



PabGoune mporecchl IBYXTAaKTHBIX M YETBIPEXTAKTHBIX OCH3MHOBBIX U
nu3enbHBIX ABurarened. Ilpomeccel razooomena. Ilpormecc cxatus. Ilporeccs
cMeceoOpa3oBaHMsl W TEIUJIOBBIJICICHUS. [loHATHE O TEIUIOBOM pacyeTe
nsurarend. Pacuet mapameTpoB npotuecca cropanus. [Ipouecc pacmupeHus.

Tema 4. [lelicTBuTe1bHBbIE HHAUKATOPHBIE THarpammsl JIBC (2 yac)

Teopetnueckue u JeHCTBUTENbHbIE MHKIBL.  JlmarpamMmbsl ra3zoo0MeHa
YETBIPEXTAKTHBIX W JABYXTaKTHBIX JBUrarened (0e3 HaaayBa, C HAIIyBOM OT
MIPUBOTHOTO HATHETATENS U C Ta30TypOMHHBIM HATYBOM).

Paznen IIl. Mexann3msbl JIBC. Ananu3 koHcTpykuuii (4 gac)

Tema 1. KpuBoIIMIHO - IATYHHBII MeXaHU3M (2 4ac)

Hasnauenue, Tumnsl 1 ob1miee ycrporictso KIIIM.

Tema 2. Mexanu3Mm razopacnpeaeienus (2 gac)

Hasznauenue, Tumbl U oO0IIee yCTPOWCTBO MeXaHU3Ma Tra3opacipeicicHusl.
['mppaBnuyeckne kKomrieHcaTopel. Pa3pl TrasopacnpeneneHus, auarpamma ¢as.
Perymupyemsbie (a3bl razopacnpeneneHuss YCTPOMCTBO KJIANaHHOTO MEXaHH3Ma
razopacrnpezenenus. ['azopacnpeenaeHue IByXTaKTHBIX IBUTaTENEH.

Pa3nen IV Cucremsl IBC (12 gac)

Tema 1. Cucremsbl nurtanus (6 gac)

Cuctema nutanusi kapOropaTopHoro apuratens. OOmias cxemMa NUTaHUA.
DOnemeHTsl cuctembl. Kaporopatop.

CucremMbl C MHXEKTOPHBIM BIIPbICKUBaHWEM OeH3uHa. lleHTpasibHbII
BIpbICK. Pacnpenenenneli  BOpbIcKk. (CXxeMa CHCTEMBI  PacCHpENEIEHHOIO
BIPBICKMBaHUsI ~ OeH3uWHaA.  OiekTpomarHuTHass  QopcyHka. Cucrembl C
HEIOCPEICTBEHHBIM BIPBICKOM. CHCTEMBI BOpPBICKA 3aKUCH a30Ta («cyxas»,
«MOKDPAs» U «JIUPEKT-TIOPT).

Cucrema nutanus ausesneit. O01asi cxema nutanus. PacnbuiiBaHue TOTUIMBA
U MmapaMmeTpsl pacnbiinBanus. Pazsutue dakena tormmuba. CMeceobpa3zoBaHue npu
Hepa3JeleHHbIX Kamepax cropanus. (CmeceoOpa3zoBaHuE TIpU  pa3AesICHHBIX
kamepax cropanHusi. CpaBHEHHE pa3IUYHBIX CHOCOOOB cMmeceoOpa3oBaHMS.
DOneMeHThl CcUCTeMBbl. TOIUIMBHBIE HACOCHI BBICOKOTO JaBieHUs. POpCyHKH H
GunbTpsl. AKKyMyJsSTOpHBIE cucTeMbl nutaHus. HagayB. Buasl u crmocoOsl
HaJyBa.

Cucrema muTaHus ra3oBbIX ABurareieil. OcoOEHHOCTH pabOThl Ta30BBIX
neurateneil. IlepeBon OCH3MHOBBIX JBUTaTened U Au3eieil Ha ra3oBo€ TOILIUBO.
["a300a10HHbBIE YCTAHOBKH.

Tema 2. CucreMbl 3a5KMTAaHUS M yIIPABJICHUS (2uac)

Ha3nauenue u Buabl cucrtem 3axuranus. barapeiiHas cucrtema 3a)KUTaHUS.
OnemeHThl cucteM. Pacnpenenurens, Karylmika 3akuraHus. VICTOUHHMKM TOKA.
AxkymynsaTopHas Oarapes. ['eneparopel. MeToapl M cpencTBa pPeryIHMpOBaHUA



HarnpspkeHust. OnepexeHue 3aXKUraHus. OJEKTPOHHBIE CHUCTEMbl 3a)KUTaHMUSL.
[IpoBepka U yCTAaHOBKA 3a)KUTAHUS.

Tema 3. CucTreMbl CMa3bIBAHUA W OXJIAKICHUSA (2 uac)

OcHOBBI TUApOAMHAMUYECKONU Teopun cMmazku. Kiaccudukanus 1 OCHOBHbIE
cBoiictBa Macen. llpucamkm. Kiaccudukanus cucrem cMaskd. OJIEMEHTH |
OCHOBHBIE TAPAMETPBI CUCTEM.

Knaccudukarus cucteM oxiakaeHus. DJIEMEHTHI M OCHOBHBIC TapaMeTphl
cucteM. Tepmocrtar, paauatop, nmommna W BEHTWIATOP. ONTUMAalIbHBIE PEKUMBI
paboThI IBUTATENEH U CITIOCOOBI X OCYIIIECTBIICHHUS.

Tema 4. Cucrembl razooomena JIBC (1 gac)

Cucrema Briycka. Cucrema Boinycka. Hanmys. Bujbl u criocoObl HazityBa.

Tema 5. Dxonoruveckue acnektsl JIBC (1 uac)

TOKCHMYHOCTh M JBIMHOCTH OTpabOTaBIIMX Ta30B. OCHOBHBIE OMPEACIICHUS.
HopmupoBanue  TOKCMYHOCTM M JIBIMHOCTH  OTpaOOTaBIIMX  Ta3oB
JIBUTATEJIEH. Brnusinue Pa3IMYHBIX dbakTOopoB Ha TOKCUYHOCTh
OTpabOTaBIINX ra3oB JBHUTaTelied C HCKPOBBIM 3akuranveM. CHUKEHHE
TOKCUYHOCTH OTpaOOTaBIIMX Ta30B JBUTATEIEH C KMCKPOBBIM 3a)KUTAaHUEM.
BnusgHue pasznuuHblXx (PaKTOpOB HAa TOKCMYHOCTH U JILIMHOCTH OTPaOOTaBIINX
razoB nauzesnedl. CHM)KEHUE TOKCUYHOCTH W JABIMHOCTH OTpPaOOTaBIIMX TIa30B
nu3enend. AKyCTHUECKHE TTOKAa3aTeNnu ABurareneil. CHUKEHHUE IyMa JBUTATENEH.

Pa3znen V OcHOBBI JMHAMHUKH aBTOMOOWJIBHBIX ABHTaTeseii (6 uac)

Tema 1. KuneMaTnka U IMHAMHUKA KPUBOIIMITHO-IIATYHHOI'0 MEXaHU3MA
(4 gac)

Kunematvka ~ KpUBOLIMIHO-IIATYHHOrO  MexaHu3ma. [a3oBele u
WHEPLUUOHHBIE HArpy3kd Ha »3JeMeHTbl aABurateneil. CyMmmapHble CWIbl U
MoMeHThI, AercTByromue B KIIIM. CymMapHbIi KpyTAIIUA MOMEHT IBUTATENS.

Tema 2 YpaBHoBelleHHOCTh U ypaBHoBemmnBanue IBC (2 uac)

CunioBble  (DaKTOphI, BBHI3BIBAIOIINE HEYPABHOBEIIEHHOCTh MOPIIHEBOTO
nsurarens. [IpuHUMI ypaBHOBEIIMBAHUSA IEHTPOOCKHBIX CHUJ HHEPLUUH U
MOMEHTOB JTHX CHJ (ypaBHOBENIMBAaHWE KoJeH4YaTtoro Bana). [lpunHnmn
YPAaBHOBEIIMBAHUS HMHEPLUHUHM MACC, COBEPIIAIOIMIMX BO3BPATHO-IIOCTYIIATEIBHOE
JIBUKCHHUE.

Pazgen VI. IlepcnekTnBHBbIE HANPABJIEHUS] PA3BUTHS TPAHCHOPTHBIX
aBurareJiei (4 yac)

Tema 1. Ilpumenenue B JIBC TpaguIIMOHHBIX U NMEPCHEKTUBHBIX TOIIMB
(2 gac)

TomnuBa wHa ocHoBe HedpTu. IIpuMeHeHHe TOIIMB PACTUTEIHLHOTO
npoucxoxnaenus. I[lpumenenne  cnuptoB. [lpumenenne  mumetmwiddupa.
[Ipumenenue npupoaHoro rasza. [Ipumenenue Bogopoaa.



Tema 2. HeTpaauuuoHHbIe CUJIOBbI€ YCTAHOBKH TPAHCIMOPTHBLIX MAIIIUH
(2 vac)

OCHOBHBIE TIIyTH COBEPIICHCTBOBAHUS AaBTOMOOWIIBHBIX JIBUTATEIICH.
KoMOuHMpOBaHHBIE JHEpreTHdeckne ycTaHOBKHA. CHIIOBBIE YCTaHOBKH Ha
TOIUIMBHBIX AJIEMEHTaX. DJIEKTPOMOOUIIH.

Il. CTPYKTYPA U COJAEPKAHUE MPAKTUYECKOHN YACTHU
KYPCA

IpakTnyeckne 3ansaTus (36 yac.)

3ansaTue 1-3. TemyioBoii pacuer 6eH3MHOBOIO ABUTraTe s (6 yac.)
1. PacueT mapameTpoB pabodero mpoiiecca OCH3MHOBOTO JABUTATEIIS.
2. Pacder oCHOBHBIX TIOKa3artesiell pabovero mukJa.
3. [TocTpoeHre HMHINKATOPHOM TUAarpaMMBbl pabodero mpoiecca.
3aunsitue 4-6. TensioBoii pacuer qu3eJbHOTO ABUTaTess1 (6 yac).
1. PacueT napameTpoB paboyero npoiecca AU3eIbHOTO ABUTATEIIS.
2. Pacdet ocHOBHBIX TIOKa3aresniel pabovero muKJa.
3. [TocTpoeHne HHAMKATOPHOM TUarpaMmbl paboyero mpoiecca.
3ansTue 7-9. Kunemarudeckuii u nmHaMuvecknii pacuer JIBC (6 yac)
1. Pacuer kunematuku JIBC.
2. Cunosoii pacuer JIBC.
3. Onpenenenne cymmapHoro kpytsmiero momenTa /IBC.
3ansitue 10-12. Pacuer nopuneBoii rpynmnsi JIBC (6 yac).
1. Pacuet nopmiHs
2. Pacuer mopiirHeBOro najiblia
3. Pacuet koMIIpeCCHOHHBIX KOJIEI
3ansiTue 13-15. Pacuer maryHHoi rpynmsl (6 4ac).
1. Pacuer miaryHa.
2. PacueT maTyHHOM KPBIIIKH.
3. Pacuer moAMIUITHUKOB CKOJIBKEHHUSI.

3ansitue 16-18. Pacuer xosieHuaToro Baja (6 yac)
1. Pacuer meex KOJIEHYaTOro Baja.
2. Pacder mék ¥ mMpOTUBOBECOB KOJICHYATOTO BaJja.
3. IIpoBepouHbIe pacyeThl KOJICHYATOIO BaJia.

JlaGopaTopHubie pa6oTnI (18 uac).

JlabopaTtopnass paGora Nel.  lccinegoBaHue KPUBOIIMITHO-IIATYHHBIX
MeXaHU3MOB MHOTOIMIHHAPOBBIX JIBC (4uac).



JlaGopaTopHuasi padora Ne2., UccnenoBanne MEXAHU3MOB
razopacnpeaenenus JIBC (4 yac).

JlabopaTopnasi padora Ne3. lccienoBaHue CUCTEM NUTAaHUS JU3EJIbHBIX
JBUTaTeNeu (4 Jyac).

Jlabopatopnas padora Ne4. VccnenoBanue cucteM NUTaHUS ABUTATENEH C
MCKPOBBIM 3aKUranuem (4 gac).

Jlabopatopnast  padotaleS.

YIPABJICHMS IBUraresuemM (2 yac).

UccienoBanne cucTteM 3aKUTaHUA U

1. TEMATHUKA U IIEPEYEHDb KYPCPBbBIX PABOT U PE®EPATOB

Tema kypcoBoil paboThl: «TenaoBoil W JUHAMUYECKHM pacyeT ABUTATENs
BHYTPEHHETO CTOPAHUSD).

OT3BIBBI U PELIEH3UU HAa KYPCOBYIO pabOTy HE MPEAYCMOTPEHBI.

BapuaHThI HICXOAHBIX JAHHBIX IPUBEACHBI B TAOJIHIIE

Tabnuna MicxoaHbie TaHHbIC JJIs1 pacyeTa JABUTaTENs

Bapuantr | MomHocts, | CreneHb Koado. Yucno Yacrora
Ne Ne,KBT — n30BITKA Tomuso HI/IJII/IEIIIPOB BpAILCHUS,
BOS,HYXa, a I n, MI/IH-1
01 40 16 1,3 DT R3 3000
140 7 1 AN-92 R6 4200
02 460 16 1,4 DT V8 1000
120 8 1 AN-92 H6 4600
03 260 19 1,3 DT V6 2600
50 8 1 AN-92 R3 4200
04 175 18 1,4 DT R6 2500
55 10 0,9 RON-95 R4 4300
05 105 19 1,4 DT RS 2400
60 9 1 AN -93 R4 4400
06 340 18 1,4 DT H8 1900
65 8 0,9 AN-92 R4 4500
07 230 16 1,4 DT V6 2900
100 7 1 AN-92 RS 4200
08 310 16 1,4 DT V38 2100
75 9 0,9 AU -93 H4 4700
09 300 18 1,3 DT V8 2200
80 8 1 AN-92 RS 4800
10 290 17 1,4 DT V8 2300
85 12 0,9 AN-98 RS 4500
11 280 16 1,3 DT V8 2400
115 8 0,9 AN-92 H6 4500
12 270 20 1,4 DT V6 2500
95 8 0,9 AN-92 RS 4100
13 400 18 1,3 DT V8 1600




Bapuantr | Momuocts, | Crenenb Koadd. Yucno Yacrora
Ne N ¢.KBT — n30BITKA Tomnuso I_II/IJII/II:Il[pOB BpallCHUS,
BOSI[YXa, a I n, MI/IH-1
70 10 1 RON-95 R4 4600
14 250 18 14 DT V6 2700
105 11 0,9 RON-95 R6 4300
15 110 20 1,3 DT R5 3000
110 9 1 AU -93 H6 4400
16 320 17 1,3 DT V8 2000
90 9 1 AU -93 R5 4000
17 220 20 1,3 DT V6 3000
45 9 0,9 AUN-93 R3 4100
18 210 19 1,4 DT V6 2900
120 10 0,9 RON-95 R5 4600
19 200 18 1,3 DT H6 2800
130 9 1 AN -93 R6 4400
20 195 17 14 DT V6 2700
135 8 0,9 AN -93 H6 4300
21 190 16 1,3 DT V6 2600
40 10 1 AUN-93 R3 4000
22 185 20 1,4 DT V6 2500
145 10 0,9 RON-95 R6 4100
23 180 19 1,3 DT V6 2400
150 9 1 AU -93 H6 4000
24 380 17 1,4 DT V8 1700
155 8 0,9 AI-92 V6 3900
25 170 17 1,3 DT R6 2600
160 7 1 AN-92 V6 4000
26 165 16 14 DT R6 2700
185 12 0,9 AN-98 R8 4300
27 160 20 1,3 DT R6 2800
170 9 1 AN -93 V6 4600
28 155 19 1,4 DT V6 2900
175 8 0,9 AI-92 R8 4500
29 150 18 1,3 DT R6 3100
180 7 1 AI-92 V8 4400
30 95 17 1,4 DT R5 2600
165 10 0,9 AUN-95 H6 4700
31 140 16 1,3 DT R6 2400
190 9 1 AN -93 V8 4200
32 135 20 14 DT R5 2500
195 8 0,9 AN -93 V8 4100
33 130 19 1,3 DT R5 2600
200 7 1 AN-92 R8 4000
34 125 18 14 DT R5 2700
40 7 0,9 AI-92 V4 3600
35 120 17 1,3 DT R5 2800
50 10 1 RON-95 R4 4000
36 115 16 1.4 DT R5 2900
60 7 0,9 Al-92 H4 4000




Bapuantr | Momuocts, | Crenenb Koadd. Yucno Yacrora
Ne N o.xBT — n30BITKA Tomnuso I_II/IJII/II:I,Z[pOB BpallCHUS,
BOSI[YXa, a I n, MI/IH-1
37 240 17 1,3 DT V6 2800
70 9 1 AU -93 R4 4000
38 360 16 1,3 DT V8 1800
80 10 0,9 RON-95 H4 4000
39 100 18 1,3 DT R5 2500
90 7 1 AN-92 R6 4000
40 50 18 1,3 DT V4 2800
100 10 0,9 RON-95 R6 4500
41 90 16 1,3 DT R4 2700
110 7 1 AN-92 R5 4000
42 85 20 1,4 DT R4 2800
125 10 0,9 RON-95 R6 4500
43 80 19 1,3 DT V4 2900
130 7 1 AI-92 V6 4400
44 75 18 1,4 DT R4 3000
140 10 0,9 RON-95 R6 4200
45 70 17 1,3 DT V4 2400
150 7 1 AN-92 R6 4000
46 65 16 14 DT H4 2500
200 10 0,9 AN-95 V8 4000
47 60 20 1,3 DT V4 2600
170 8 1 AN -93 V6 3800
48 55 19 14 DT R4 2700
180 10 0,9 RON-95 R8 3700
49 145 17 1,4 DT R6 3000
190 8 1 AUN-93 V8 3900
00 45 17 1,4 DT R3 2900
160 12 0,9 AI-98 H6 3800
1IV. VYYEBHO-METOJINYECKOE OBECIIEYEHHE
CAMOCTOSTEJBHOMN PABOTBI OBYYAIOIIIUXCA
Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEJILHOU paboThI
oOyvarommxcss 1o aucruiimHe «CuloBble  arperaTbl» IPEJCTaBICHO B

[Tpunoxenuu 1 u BKiIIO4aeT B ceOs:

TUTaH-Tpa(UK BHITIOJHCHHUS CAMOCTOSITEIILHOW paOOTHI 10 AUCIUILINHE, B TOM
YHCJIe IPUMEPHBIC HOPMbI BPEMEHU Ha BBITIOJHEHHUE TI0 KXKIOMY 3a/IaHHIO;

XapaKTEPUCTHKA 3aJlaHUi I CAaMOCTOSTEIILHOW PabOThl OOyYarONIMXCS U
METOIUYCCKUEC PEKOMEH/IAINH 10 UX BBITOJHEHUIO;

TpeOOBaHUS K  TPEACTaBICHUIO W O(QOPMIICHHIO  pe3yJbTaToOB
CaMOCTOSATEILHOMN pabOTHI;

KPUTCPHUH OLCHKH BBIIIOJTHCHHA CaMOCTOSITEJIbHOM pa6OTBI.




V. KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

npeacrasiieHsl B [Ipunoxennn 2.

Ne KonTponupyembie OneHouyHbIe CPEICTBA - HAMMEHOBAHHE
/T pasziesbl / TeMbI Kopp! 1 sTamnst TEKYIIHH KOHTPOJIb MIPOMEKYTOUHAS
JUCIUILTAHBI dbopMupoBaHus aTTecrauus
KOMIETEHINH
1 Paznen |. Oo6izee | IK-1 | 3Haer Tect DoHI TECTOBBIX
YCTPOMCTBO JBHUIaTENICH 3aaHMH
BHYTPCHHCI'O CrOpaHu. Ymeer YO-1- Tembl KypcoBBIX
Pazgea II. PaOouue
Bnageer | cobecenoBaHue pabot. Boripocs k
MIPOLIECCHI M TTOKA3aTeH
Kypcogas pabora. sk3aMeny ¢ 1 mo 16
JIBC
3Haer Tect @DOHJ TECTOBBIX
Paznea III. Mexanusmel 3a7aHuH
2 JBC. Ananus IIK-1 | Ymeer YO-1- Tembl KypcoBBIX
KOHCTPYKIHH. Bnaneer | cobecenoBaHue paboT. Bompockl k
KypcoBas pabora. sK3ameny ¢ 17 mo 25
3HaeT Tect ®donHg TeCTOBBIX
Pa3ge.11 IV Cucremsr 3a1aHHil
3 ABC. Paspen V. IIK-9 | Ymeer YO-1- cobeceposarne | TeMbl KypCOBBIX
OCHOBBI IUHAMUKHA Kypcosas pa6oTa 6or. B
JBUTaTENCH Braneer pabot. Bonpocs! k
JK3aMeHy ¢ 26 no46
TunoBble KOHTPOJIBHBIE 3a1aHUSI, METOJUYECKAE MATEPUAIIbI, ONPEICIISIIOIINE
NpoICAYphl OIEHWBAHWSA 3HAHWM, YMEHWW ¥ HaBBIKOB W (MJIM) OIIBITA
JEATECIIbBHOCTH, a TaKKe KPUTEPUU W TIOKa3aTeau, HEOOXOIUMBIE ISl OLICHKU
3HAaHUW, YMCEHUW, HABBIKOB M XapaKTEPHU3YIOIIME JTambl (HOPMHUPOBAHUS
KOMIIETCHIIUM B TIPOIIECCE  OCBOCHHS  OOpa30BaTENbHOW  MPOTPAMMBI,

VI. CINCOK YYEBHOM JIUTEPATYPHI 1 TH®OPMAIIMOHHO-
METOINYECKOE OBECINHEYEHHUE JUCHUIIJINHBI
OcHoBHas auTEparypa
(anekmponHbie u nevammuvle u30aHLsY)

1. ABTOMOOUJIbHBIC JBUTATENW: YYCOHUK JJIs BBICHI.  yueO.

CTY/I.
3aBenenuit/ [M.I.Illatpo, K.A.Mopo3oB, N.B.AnekceeB u np.]; moa pen.
M.I'.IllatpoBa — M.: Wzparenbckuii meHTp «Axamemusi», 2010. — 464 ¢

https://lib.dvfu.ru:8443/lib/item?id=chamo:669154&theme=FEFU



https://lib.dvfu.ru:8443/lib/item?id=chamo:669154&theme=FEFU

2. Jlykanun, B.H. Jlpuratenu BuyTpeHHero cropanus. B 3 ku. Ku. 1.
Teopus pabounx nporieccoB: yue6./B.H. JIlykanun, K.A. Mopo3zos, A.C. XauusH u
np.; noxa pea. B.H. Jlykanuna. - M.: Beicui. mik., 2006.-368 c.

hitps:/lib.dviu.ru:8443/lib/ittm?ic=chamo:373270&theme=FEFU

3. Jlykanun, B.H. Jlpuratenu BHyTpeHHero cropanus. B 3 k. K.

2. Jlunamuka u pacuet: yue6./B.H. JIlykanun, K.A. Mopo3os, A.C. Xa4usH u 1p.;
nox pea. B.H. JIlykanuna. - M.: Beicui. mk., 2006.- 368 c.
https:/lib.dvfu.ru:8443/lib/item?id=chamo:373269&theme=FEFU
4, Yvms B.IL, Uvmms HO.B. ABrotpancrioptabie cpenctsa. 1-¢ u3n. Mzn-Bo «JIauby.
2011.-336 . http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=697

5. Illarpo M.I. ApromoOwibHbIe mBurarey. KypcoBoe npoektuponanue. [1latpos
M.I'"., AnekceeB U.B., bormanos C.H. u ap./ ITog pen. MLI'. [llatposa. YueOHoe niocodue 2-¢
w311, vcrp.. Mznarensckuii iieHTp «Akanemus, - 2012.- 256 c.

http:/Avindow.edu.ru/library/pdf2ixt/278/75278/55952

6. Memicapos B.M., becrtasbio I LIT., Kamerckas M.A. TeruioBoi pacdeT v TerioBOi

OastaHC KapOrOpaTOPHOTO IBUTATENIS M IBUTATENIS C BIPHICKOM TOILTNBA: YUeOHOE TIOCOOKE. -

Tamb6oB: U3-80 TI'TY, 2009. - 128 c. http://window.edu.ru/resource/342/68342

7. Cypxun, B.1. OcHOBBI TEOpHH 1 PAacUETa aBTOTPAKTOPHBIX IBUTaTENeH
[DnexTpoHHBIH pecypc] : ydaedHoe mocoore. — IrektpoH. maH. — CI16. : Jlaas, 2013. — 297
¢.— Pexxum octyna: http://e.lanbook.com/books/element.php?pll i10=12943 — 3ar. ¢

SKpaHa.

JlonoJHUTeIbHAS JIUTEPATypa
(neuammwie u snexmporHHbIe U30aHUS)

1. XoBax, M.C. AromoOunbnbie apurarenu / noa. pea. M.C. Xoaxa. -M.:
Mammnoctpoenue, 1977. - 591c.

2 TopuakoB FO.H. Pacuer cuiioBBIX YCTaHOBOK TPAaHCIIOPTHBIX MAIIIVH.
MeTtoauueckue YKa3aHUs. JIBDY, 2013 T.

http://www.dvfu.ru/web/nou/metodiceskie-rekomendacii

3. Pacuer sneMeHTOB MOPUIHEBOM W IMIATYHHOM T'PYMIbI aBTOMOOWJIBHBIX

npurareseit: meros, ykazanus / coct. FO.H. T'opuakos, M.A. Kommanerr - BriaguBocTok:


https://lib.dvfu.ru:8443/lib/item?id=chamo:373270&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:373269&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=697
http://window.edu.ru/library/pdf2txt/278/75278/55952
http://window.edu.ru/resource/342/68342
http://e.lanbook.com/books/element.php?pl1_id=12943
http://www.dvfu.ru/web/nou/metodiceskie-rekomendacii

N3a-Bo ABI'TY, 2006. - 27c¢.

4. TpuropseB BI. Hcnbrranve aBTOMOOWIBHBIX JBUTateNicid [DNEKTPOHHBIA pecypc|:
yuebHoe Tiocooue/ ['puropeeB BI'., CrenanoB B.H— Drextpon. Tekctosble ganHbie— CII0.:
Cankr-T letepOyprekuii rocyIapCTBEHHBIN apXUTEKTYpPHO-CTporTeNbHbIN yHuBepeuTeT, I5C ACB,
2012— 112 ¢— Pexum nocryna: hitp:/Amamw.iprbookshop.ru/19002  — 3BC «IPRbooksy, o

TIPOJTEO.

5. TpakTopbl 1 aBBTOMOOWH: YUEOHUK TSI CTY/ICHTOB By30B O0YUAFOIIIAXCS TIO
crierpabHOCTH "' ABTOMOOMTe- 1 TpakTopoctpoerre” / B.M. I1laprros, M K. buprokos, FO.B.
Hementses u 11p.; [om o6, pen. B.M. [apuriosa. - M.: M3narensckuii iom ""Criektp'', 2010. - 351
C. http:/Avindow.edu.ru/resource/768/78768

6. 3eiinermnoB P.A., /{psikoB N.O., Speirvn C.B. [IpoekvpoBaHyie aBTOTPaKTOpHBIX
JIBATaTesiek: YdebHoe rocooue. - YibsHoBck: Yl TV, 2004. - 168 c.
hittp:/Avindow.edu.ru/resource/046/26046

/. baiikanos, B. A. VcnbImanust ¥ JMarHOCTHKA CTPOUTENIBHBIX M JIOPOYKHBIX MAIIIHH.
JlaGopatopHbIii MpakTKyM [MeKTpoHHBI pecype] : yued. mocoore / B. A. baiikanos, B. B.
MunnH. - Kpachospek : WIIK COY, 2011. - 100 c. - ISBN 978-5-7638-2347-9
hittp://znanium.com/bookread.php?book=442116

IIepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUOHHOM CeTH
«AHTepHeT»

1. Hayunas snexktponHas o6ubnuorexka eLIBRARY npoext POOU
www.elibrary.ru
2. @enepalibHBIN MOPTAJ MO HAYYHOW U MHHOBAIIMOHHOMN JESITETFHOCTH
WWW.SCi-innov.ru
3. Dnekrponnas 6ubmuoreka HUAY MUDU www . library.mephi.ru
4. TlonnorekctoBas 6aza maHHbIX ['OCToOB, NEeHCTBYIONUX HAa TEPPUTOPUU
P® http://www.vniiki.ru/catalog/gost.aspx
5. Hayunas 6u6bnuoreka J[BOY http://www.dvfu.ru/web/library/nbl

6. Kommanus OAO «KAMA?3» http://www.kamaz.ru/production/serial/
7. Komnanus TOYOTA-ENGINE http://toyota-engine.ru/

8. Kommauugs OAO «MA3» «MuHCKHII aBTOMOOWJILHBIM 3aBOI»

http://maz.by/



http://www.iprbookshop.ru/19002
http://window.edu.ru/resource/768/78768
http://window.edu.ru/resource/046/26046
http://znanium.com/bookread.php?book=442116
http://www.elibrary.ru/
http://www.sci-innov.ru/
http://www.vniiki.ru/catalog/gost.aspx
http://www.dvfu.ru/web/library/nb1
http://www.kamaz.ru/production/serial/
http://toyota-engine.ru/
http://maz.by/

0. OAO «3aBox umenu 1. A. Jluxauesay http://www.amo-zil.ru/

10.  TI'pynma 'A3 http://www.gaz.ru/;http://azgaz.ru; http://gazgroup.ru

IepeyeHb HHGPOPMAUOHHBIX TEXHOJIOTHHA
U IPOTPaMMHOT0 OOecrevYeHust

[Tpu ocymecTBiIeHNN 00pa30BATEIHHOTO MPOIIECCa CTYACHTAMHU U
HpO(bGCCOpCKO-HpCHOI[aBaTeJIBCKI/IM COCTAaBOM HCIIOJIB3YCTCA CICAYIOIICC
nporpammuoe obecnieuenue: Microsoft Office (Access, Excel, PowerPoint, Word),

porpaMMHoOe 0OecrieueHre dIEKTPOHHOTo pecypcea caifta IBDOY, Bkimouas ObC
JIBOY.
[Ipu ocymiecTBiaeHMH 00pa3oBaTENBLHOTO  IMpoliecca  CTyACHTaMu U

poeccopcKo-NPenoJaBaTeIbCKUM ~ COCTAaBOM  UCIOIB3YIOTCA  CJEAYIOLIUE
HH(POPMAITMOHHO CTIIPABOYHBIC CUCTEMBI:

1. OBC IB®Y - https://www.dvfu.ru/library/electronic-resources/;

2. DnekrponHas oubimoteka auccepranuii PI'b - http://diss.rsl.ru/;

3. Hayunas 3JIEKTPOHHAA oubmMoTeka eLIBRARY
http://elibrary.ru/defaultx.asp;

4.  DnekTpoHHO-OMOMMOTeYHass  cucTteMa  um3jarenbcTBa  "JlaHp"
http://e.lanbook.com/;

5. DJNIEKTpOHHAs oubnmuoTexa "KoHCynbTaHT ctyneHra' -
http://www.studentlibrary.ru/;
6. DNIEeKTPOHHO-0MOIMOTeUHAs cucrema [PRbooks -

http://www.iprbookshop.ru/;
7. Wudopmanmonnass cucrtema "EJMHOE OKHO goctynma k
oOpasoBaTenbHbIM pecypcam” - hitp://window.edu.ru/;

8. Hoctyn x AHTHIUIaruaTty B MHTETPUPOBAHHOM TUIATPOpPME IEKTPOHHOTO
obyuenus Blackboard IB®YVY - https://bb.dvfu.ru/;

9. JocTtynm K DSJIEKTPOHHOMY 3aka3dy KHUT B OubOmuoreke J[[BOY -
http://lib.dvfu.ru:8080/search/query?theme=FEFU;

10. Hoctyn K PaCIHCAHUIO
https://www.dvfu.ru/schools/school of arts culture_and_sports/student/the-
schedule-of-educational-process/;

11. Pacceinka mucem http://mail.dvfu.ru/

VII.  METOJIMYECKHUE YKA3AHUS [10 OCBOEHUIO
JUCHUATIIMHBI


http://www.amo-zil.ru/
http://www.gaz.ru/
http://azgaz.ru/
http://gazgroup.ru/

s o0ecniedyeHrss CHCTEMAaTUYECKOM M PEryJapHOM paboThl MO H3YUECHHIO
JUCLMIUIMHBL ¥ YCHEIIHOTO IPOXOXKIEHUS IPOMEXYTOUYHBIX U HUTOTOBBIX
KOHTPOJIBHBIX ~ UCHBITAHUH  CTYAEGHTY  PEKOMEHAYETCS  MpPUICP’KUBATHCS
CJIEYIOILETrO MopsKa O0yUEHUs:

1. CaMOCTOSITENBEHO OIPENETUTh 00BEM BPEMEHHU, HEOOXOJUMOTO JIJIsl MPOPAOOTKU
KQKJIOU TEMBI.

2. PerynsipHO U3y4aTh Kaxayl0 TEMY AUCHUILIINHBI, UCTIONB3Ys pa3nuyHbie (POpMbI
UHIUBUIYAIbHON pabOTHI.

3. CornacoBbIBaTh C MPENOAABATEIEM BUIbI pa0OTHI 110 U3YYEHUIO JUCLUILIUHBIL.
4. Ilo 3aBepuIeHMM OTAEIBHBIX TEM IIE€PENaBaTh BBIIOJHEHHbIE PaOOTHI
IPEToAABATEIIO.

[Tpu ycnemHoM NpoxXokIeHUN pyOeKHBIX KOHTPOIbHBIX UCIIBITAHUNA CTYICHT
MOKET MPETEHJ0BaTh HAa COKpAUIEHUE MPOrpaMMbl MPOMEKYTOUHOU (MTOTOBOK)
aTTeCTAllMH MO JUCUUILINHE.

Pexomenayemasi moc/1e10BaTeIbHOCTD IeHCTBUU CTY/ACHTA
(«cueHapuil U3y4YeHUs1 TUCIUILTHHBD))

CueHapuii u3ydeHus: AMCHUIUINHBI « CHIIOBBIE arperaTb» CTPOUTCS HA OCHOBE

y4eTa HECKOJIbKMX BaKHBIX MOMEHTOB:

- 00JIBILION 00BEM JOMOIHUTENIBHBIX HCTOYHUKOB HH(OpMALUY;

- pa30poc Hay4HBIX KOHUENUMWN, TOYEK 3PEHHs] U MHEHHMI [0 BCEM BOIPOCAM
CoJlep KaHus;

- 00JIBIIION 00BEM HOPMATUBHOTO MaTepuraa, MoJJIeKallui pacCCMOTPEHUIO;

- CYILIECTBEHHO OrpPaHUYEHHOE KOJIMYECTBO YYEOHBIX YacoB, OTBEIECHHOE Ha
U3Y4YEHUE TUCLMILINHBI.

B cBs3u ¢ Ha3BaHHBIMU TpoOJieMamMH OOY4YEHUE CTPOUTCS CIIEIYIOITUM
obpazom. Ha nexkuusix mnpemnogaBaTens JaeT OOIIYI0  XapaKTEPUCTUKY
paccMaTpUBAaEMOI0 BOIIPOCA, PA3JIMYHbIE HAy4YHble KOHUENUMU WU TO3ULIHH,
KOTOpbIE €CTh MO JaHHON TeMe. Bo BpeMs JeKUMHM PEKOMEHIYETCsl COCTaBISATh
KOHCIIEKT, (PUKCUPYIOIIMI OCHOBHBIE TMOJOXKEHUS JIEKIMH U  KIIOYEBbIE
OTIpeJIeJICHHS TI0 MIPOMIEHHON TeMe. Bo Bpemsi JIEeKIIMOHHOTO 3aHATHUS HEOOXO0IUMO
(¢uKcHpoBaTh BCE CIIOPHbIE MOMEHTHI U MPOOJIEMBbI, HA KOTOPBIX OCTAHABIMBAETCS
npenojasarenb. [[oToM MMEHHO 3TH acHeKThl CTaHYT MPEAMETOM Camoro
INPUCTAIIBHOIO BHUMAaHUS U U3YYEHMs Ha IPAKTHYECKUX 3HAHUSX.

[Ipy mnoAroToBKE K MPAKTUUYECKOMY 3aHATHUIO 00s3aTenbHO TpeOyeTcs
U3Y4YeHUE JOMOJHUTEIBHOW JIUTEpaTyphl MO TeMe 3aHATHs. be3 ucronb3oBaHUs
HECKOJbKMX HMCTOYHUKOB MH(OpPMAIMM HEBO3MOXHO MPOBEJACHUE AUCKYCCUU Ha
3aHATUAX, 000CHOBAaHME COOCTBEHHOM MO3UIUH, IOCTPOEHUE apryMeHTanuu. Eciu
oOCyK7aeMblii aCleKT HOCUT JMCKYCCHOHHBIM XapakTep, CIeQyeT U3YYUTh
CYLIECTBYIOIIME TOYKH 3PEHUS W BBIOPATh TOT MOJXOJ, KOTOPBIA BaM KaxKeTcs



HanOoJiee BepHBIM. [Ipu 3TOM ciietyeT y4uThIBaTh HEOOXOIUMOCTh 0053aTeIbHOMN
apryMeHTaluu CcOOCTBEHHOW mo3uiuu. Bo BpeMs NpakTUYECKUX 3aHSITHM
PEKOMEHJIyeTCsl aKTUBHO Y4YacTBOBAaTh B OOCYXJICHUM pPAacCCMAaTPUBAEMOM TEMBI,
BBICTYNIaTh C TOJTOTOBJIEHHBIMM 3apaHee JOKJIaJlaMd M Tpe3eHTAIUsIMHU,
MPUHUMATh YJaCTHE B BBHITTOJTHCHHH KOHTPOJIBHBIX pPa0oT.

Paborta ¢ nuTepaTypoi.

OBnajieHre METOJUYECKUMHU NpHeMaMu pabOThl ¢ JUTEpaTypod - oAHa W3
BOKHEUINUX 3amad CTyAeHTa. PaboTa ¢ nuTepaTypoil BKIIIOYAET CICIYIONIHC
ATaIbI:

1. [IpeaBapuTebHOE 3HAKOMCTBO C COJICPKAHUEM;

2. Yriy6neHHoe U3ydeHre TeKCTa C MPecaeI0BAaHUEM CIIETYIONIUX 1IeJIel: YCBOUTh
OCHOBHBIC TIOJIO)KCHMSI; YCBOUTh (DaKTHUECKHH MaTepuan; - JIOTUYECKOe
000CHOBaHME TJIABHOW MBICJIM U BHIBOJIOB;

3. CocraBiieHHe IUIaHa MPOYUTAHHOTO TEKCTa. DTO HEOOXOAMMO TOrJa, Korja
paboTa HEe KOHCIEKTUPYETCS, HO OTACIbHBIC MOJIOKEHUS MOTYT MPUTOJUTHCS Ha
3aHATHUSX, TPHU BBIOJIHEHUH KYPCOBBIX, JMIUIOMHBIX palOT, JUIsl y4acTHs B
Hay4YHBIX UCCIIEIOBAHUSIX.

4. CocraBiieHUE TE3HCOB.

PexoMeHaanum mo cocTaBJ/IeHUIO IJIaHA pedepaTra U KypcoBoil padoThI

Ilpasuna opopmnenusn peghpepama u Kypcoeoii pavomat

CoOmronenrie npaBuil oQopMiieHHsT - 00s3aTEIbHOE YCIOBHUE XOPOIIEH
OILICHKH WJIM ycrenHo# 3amuTel. O0muii 00beM pedepara qoimkeH ObITh OKOJI0 15
CTpaHHUII, KypCcOBOI pabOThI 0€3 yueTa MPHIOKEHUHN JOIKEH COCTABIISITH HE MEHEe
20 u He Oomee 35 crpanuil Tekcra (Gopmata A4 - B 3aBUCUMOCTH OT TEMBbI
uccienoBanus. [Ipu Habope TeKcTa CieayeT UCIOIb30BaTh TEKCTOBBIM PEenakTop
Microsoft Office Word (mpudr Times New Roman, pasmep mpudra - 14,
WHTEpBaJ MOJIYTOPHBIN). Pazmepsl noseit: nesoe - 3 cm, npasoe - 1,0 cMm, BepxHee
- 2,0 cMm, HIKHEE - 2,0 cMm.
- KonuyectBo ctpanun IlpunokeHuil HE y4HUTHIBAIOTCS B OOIIEM 0O0beMe
paboTHI.
- Kaxxnas rmaBa HauMHAETCSI ¢ HOBOM CTPAHUIIBI. DTO K€ MPABUIIO OTHOCHUTCS
KO BCEM CTPYKTYpPHBIM 4YacTsiM paOOThl: BBEACHHUIO, 3aKIIOYCHHUIO, CITUCKY
WCITOJIb30BAaHHOM JIUTEPATYPHI, TPUITOKCHUSIM.
- Bce crtpanuibl paboThl HyMEpYIOT MO HOPSAAKY apabckumu nudpamu 0e3
KaKUX-JIMOO 3HAKOB, COOJIOJasi CKBO3HYIO HYMEpalUIO MO BCEMY TEKCTY padOThI
(HauMHAeTCsT HyMmepanusi C THTYJIBHOTO JIMCTAa M 3aKAHYMBAETCS CIHCKOM
WCITOJIb30BAHHOM JIUTEPATYPhl WM MIPHIIOKEHUSIMU ).
- Homep cTpanuiibl mpocTaBisioT B IEHTPE HIDKHEW 4acTy JHCTa 0€3 TOYKH.



TUTynbHBIA JIMUCT CUMTAIOT TEPBOM CTpaHUllel paboTel, HO HoMmep «l» Ha
TUTYJIBHOM JIMCTE HE CTaBAT.

- 3aroyioBKM pas3zeNioB, I1aB U naparpadoB HyMepyroT apabckumu nudpamu
U TIeYaTaroT ¢ abd3alHOoro OTCTyIa ¢ MepBoil mpomucHou OykBbl. [locie Homepa
raBbl, maparpada TO4YKy He cTaBsAT. [loguepkuBaTh 3arojOBKHM M JeNaTh
IIEPEHOCHI CJIOB B 3ar0JIOBKAx HE JOIYCKAaeTCs.

Pedepar wmm kypcoBas paboTra 1O IUCHUIUIMHE — CaMOCTOSITEIbHAs
yueOHO-MeToin4yeckasi paboTa CTYyACHTA, BBHINOJHSEMAsh IMOJ PYKOBOJCTBOM
npenonasarenss. OcHoBHoe oTiMuue pedepata U KypcoBOW: pedepar
npeacTaBisger coboil o0030p wuHbOpMalMM 1O 33JaHHOM Teme, H3JI0KEHUe
OCHOBHBIX TOJIOXKEHUW (MJIeH, pEIICHUH, NPEeMIOKEHNN) U3 HECKOJIbKUX
MCTOYHHUKOB, TOIJIa KaK KypcoBas IMPEAINoJIaraéT MX TBOPYECKUW aHalu3 C
IMPUMEHEHUEM UCCIIEI0BATENbCKIX HABBIKOB.

KypcoBass pabGora sBIsieTcd CaMOCTOSITENbHBIM  HMCCIIEJOBAaHUEM  IIO
BbIOpaHHON Teme. llenb KypcoBoil paOoOThI: pa3BUTHE y CTYJEHTOB HAaBBIKOB
CaMOCTOSITENIbHOM TBOpPYECKOW pabOThl, OBJIAJEHUE METOJIaMU COBPEMEHHBIX
HAyYHBIX HCCJENIOBaHUM, YriIyOJ€HHOE M3yuyeHUE Kakoro-Jnbo BOIpOCa, TEMBI,
pazzena yueOHON AUCUUIUIMHBI (BKJIIOYas U3Y4YE€HUE JIUTEPATypbl U HCTOUHUKOB).
B xone HanmucaHusi KypcoBOM pabOThl HEOOXOAMMO MOKa3aTh YMEHHE pabdoTaTh C
JUTEPATYPON, KPUTHUECKH OLICHUBATh CYIIECTBYIOIIME TOUKH 3PEHUs, COOUPATh U
oOpabarbiBaTh (DaKTUUECKUH MaTepuall, JenaTh NpOoPecCUOHANIBHO TPAaMOTHBIE
BBIBOJIbI, TMPOSIBIIATH WHUIMATABY U TBOPUYECKUUA TOAXOJ B PEUICHUU
IOCTABJICHHBIX 3a/]a4.

[lepen nanucanuem pabOThl OYEHb IOJIE3HO COCTABUTH IUIaH. s 3Toro
HEOOXOJMMO TPEACTaBIATh CTPYKTYpY paOOThl, MO3TOMY, MEPEd COCTaBICHUEM
riaHa HEeO0OXOJMMO O3HAKOMHUTHCA C JUTEpaTypod mo BeIOpaHHOM Teme. Kak
paBuJiIo, B IUIaHE B MPOU3BOJIBHON (hOpME M3TAraroTCsl 3Tarbl HAMCAaHU padOThI
U CpPOKM WX BbINOJHEHHUA. [lmaH Takke MOMKEH BKIIOYaTh B ceOsl BBENECHHUE,
colepKaHMe TO TrjaBaM M mnaparpadam, 3akmrodeHue. CocTaBIEHHBIM MIIaH
IIOKAa3bIBAECTCS IPEINOAABATENIO0 M YK€ C COOTBETCTBUEM C HHM COIJIACYHOTCS
NalbHEUIINE ICUCTBHS.

Cmpykmypa u cooepicanue padoomeut.

Pedepat unm kypcoBasi paboTa UMEIOT CIIEAYIONIYIO CTPYKTYPY:

TUTYIBHBIN JIUCT

Ornasnenue

BBenenue

OcHOBHas 4acTh

3aKIIoueHue

CnHCcoK HCTIOIB30BaHHOM JIUTEPATYPhI



[Tpunosxxenus (eciu HEOOXOANMO)

TUTYJbHBI JHCT COAEPKUT TOJHYIO HHPOpMAIMo 00 y4peKIeHUH, TIe
BBITIOJHACTCST KypcoBass paboTa, 00 ee¢ WCHOJHHUTENE U PYKOBOJMTEIE.
VYka3bIBaeTcs 3arjaBue, MECTO U TOJ BBIOJHEHUs paboThl. B moa3aroioBoYHBIX
JAHHBIX YKa3bIBACTCS BIJT pa0OOTHI (KypCcoBasi, JUTUIOMHAs paboTa, pedepar).

OriaBjieHHe pacKpbIBaeT coJiepKaHUE pabdOThl, BKIIOYACT Ha3BaHUA
OCHOBHBIX pa3JIeloB U IJ1aB paboThl ¢ yKa3aHueM cTpanull. [locnemyrommii TekcT
paboTHl JOHKEH COOTBETCTBOBATH OTJIABJICHUIO KAaK IO COJCPKAHHUIO, TaK U IO
oopmiienuto. HazBanue u HyMmepalys paszeioB, TJIaB W HaparpadoB B TeKcTe
paboThI U B OTJIABJICHUH JIOJKHBI TIOJTHOCTHIO COBIIAIATh.

CoxkpamaTth Uiu JaBaTh UX B Ipyroil GopMyIupoBKe U MOCIEI0BATEILHOCTH
Henb3s. [Ipu aToM BakHO, YTOOBI HAa3BaHMS TJIaB U MaparpadoB HE COBMAJAIH C
oOLIMM Ha3BaHUEM PaOOTBHI.

BBeeHue TpU3BaHO BBECTH YHUTATENs B KPYr 3aTparkBacMbIX B padoTe
npo0seM 1 BonpocoB. Bo BBeaeHnN HEOOX0AUMO:

*000CHOBATh BBIOOP TEMBI, PACKPBITh AKTYAJIbHOCTh M 3HAUUMOCTb;

B kypcoBoii paboTe He0OXOJUMO TaKXKe:

*[10Ka3aTh YPOBEHb Pa3pab0OTaHHOCTH TEMBI, €€ OTPAKEHUE B JINTEPATYPE;

*yKa3aTh OCHOBHYIO I1€J1b U 33JIa4H KYPCOBOH pabOTHI;

*TPAHMIIBI HWCCIIEOBAaHUS - OOBEKT, MPEAMET, XPOHOJIOTUYECKUE W/UIH
reorpa)uyecKue paMKH;

*KPaTKO PACKPBITh COACPKAHNE OCHOBHBIX Pa3JelIOB KypCOBOM pabOTHI.

OO0beM BBeJIeHUS, KaK MPABUIIO, HE MPEBHIIIACT 2 CTPAHMII.

B onHoM - nByX ab63amax HY>KHO OCBATUTbH aKTyaJbHOCTb BHIODAHHOW TEMBI.
[TpaBuibHee OyneT HavyaTh «AKTYyaJIbHOCTh BBIOpaHHOM TEMbl HCCIEAOBAHUS
oOyCJIOBJIEHA....» W Jajee B JaKOHUYHOW (opme OOBACHUTH, MOYEMY JIaHHBIN
BOTIPOC Ba)KEH HA COBPEMEHHOM JTarle.

[Tocne w3NMOXKEHUST aKTyalbHOCTH HEOOXOIMMO KOHKPETU3HPOBAThH IIEIh
WCCIICIOBaHMSI U 3a7]aud, KOTOPHIE pelIaeMble MPH HAITMCAHUN KYpPCOBOW pabOTHI.
Kak npaBuio, 3a7jaun coBnaiatoT ¢ MyHKTaMH TJIaB.

eap — TO, yero aBTOp HaMepeH JOCTUYb B CBOEH pabore. 3agaum HOCST
0osiee KOHKPETHBIN XapakTep, OHU MOKa3bIBAIOT, YUTO HEOOXOAUMO MPEANPUHSITH B
X0JIe UCCleqoBaHusl, 4ToObl AOCTHYb Henu. [lepeuncnenue 3amay 3agaeT IaH u
BHYTPEHHIOIO JIOTUKY BCEH pabOTHI.

Jlanee cnemyer 0030p JUTEPATypPHBIX HCTOYHWUKOB MO JTAHHOMY BOTPOCY:
KpPaTKO OTHIIUTE, KaKKe aBTOPHI M YTO UMEHHO MHCAHU M0 JaHHOW mpobieme, ux
HAyYHBIE B3TJISbI.

B kypcoBoii pabore Tmocie JMTepaTypHOTO 0030pa HYXHO YTOYHHTH
METOJI0JIOTHI0 padoThl. MeTronaMu HamucaHus KypcoBOM pabOThl MOTYT OBITh:



JUTEepaTypHBIA 0030p, METOJ aHajdu3a U CUHTE3a, UCTOPUUYECKUN METOJ, METOJ
CpaBHEHUS, METOJ| NMPOBEACHUS MHTEPBbIO MM orpoca (ecnu Bbl ncnonab3oBanu
WX B MPAKTUYECKOMN YacTu), U Jpyrue.

W, HakoHell, OnuChIBaeTCA CTPYKTypa pabOThl, U3 KAaKUX YacTEe OHA COCTOUT.
OcHoBHas YacTh OOBIYHO pa30MBaeTCs HA JIBE WK TpH TiaBbl. Kaxknas us HUX, B
CBOIO OdYepelb, MOXKET ObITh pa3dura Ha nBa-Tpu maparpacda. bomee npoGHoe
JieieHne He pekoMeHayercsa. TpeOyercs, 4ToObl Bce pasfenbl M MOJpa3fielibl
KypcOBOW pabOThl OBLIM NPHUMEPHO COpPa3MEPHBI JpYyr JApyry, Kak IO
CTPYKTYPHOMY JEJICHUIO, TaK U TI0 00bEMY.

B mepBoil riaBe OCHOBHOM 4YacTH HM3JaraioTcs M aHaJU3UPYIOTCS Haubosee
oOlMe TMOJOXKEHHUs, Kacalolluecs JaHHOW TEeMbl. JTO MOXET OBITh TaKkKe
ONHMCAHWE HCTOPHM H3y4yaeMoro Bompoca. OHa OCHOBaHa Ha JIUTEPaTypPHBIX
MCTOYHHUKAX: MOHOTrpadusax, y4eOHHMKaX, CTAaThbsIX W3 MEPUOJUYECKOM NeyaTH,
COOpHUKAX, CTATUCTUYECKUX JTAHHBIX.

B kxypcoBoii paboTe cienyeT IMOKa3aTh HE TOJbKO CBOE 3HAKOMCTBO C
JUTEPATYPHBIMM  MCTOYHMKAaMM IO  paccMaTpuBaeMol  TeMe, HO W
IIPOJIEMOHCTPUPOBATh YMEHHE UX CUCTEMAaTU3UPOBATh M aHAJIU3UPOBaTh. BaxxHO
ONPENENNTh CBOK IPUHAMIECKHOCTH K MHEHHIO TOrO WM HHOTO aBTOpA,
BBICKA3aTh CBOM KPUTHYECKUE 3aMEUaHU.

Bropas u TpeThsl T1aBbl, Yalle BCEro, BKIIOYAIOT B CE0Sl CUCTEMATUYECKOE
U3JI0KEHHE M aHAJIW3 OJHOW WM JBYX OoJyiee Y3KHMX TEM B paMKax OOLIEH TEMBI.
He uckimrouaercs BapuaHT, YTO BCE IJ1aBbl OCHOBHOM YacTU MPEICTaBIIAIOT COOOM
NOCJIEIOBATEIbHOE, CUCTEMAaTHUECKOE U BCECTOPOHHEE W3JIOKEHHE OOIIen
npoOsieMbl, HO B Pa3IMYHBIX ACMEKTaX, C Pa3IUYHbIX MO3ULUH. MoXkeT OBbITh
IPEJICTaBJICH aHaJN3 CIOPHBIX TOUEK 3PEHUs, U3JIaratbCs pe3ybTaThl 0000IIeHUs
COOpaHHOTO MaTepuaa, aHKeTUPOBaHUs, U3yUEHUs JOKYMEHTOB U T.JI.

Pa3zienbl OMKHBI OBITH COEIMHEHBI JAPYr C JAPYrOM MOCIEI0BaTEIbHBIM
TEKCTOM, 0€3 SIBHBIX CMBICIOBBIX Pa3pbIBOB. I 3TOro B KOHIIE KaXKJOTO pasjena
OCHOBHOM 4acTH HEOOXOJUMO COCTaBUTh KPATKUE BBIBOJbI U3 MPEIIIECTBYIOLIETO
W3JI0KEHMS U CIIETIaTh TUIABHBINA MTEPEX0/] K CIEAYIOIIEH TIIaBe.

[Tpu packpbITUM coOAEp)KaHUA KypcOBOMl pabOThl CleyeT YYHUTHIBATh
MPUHITMITHATBHBIC Pa3Inyus MEXKIy pedeparoM U KypcoBoi paboroit. Eciu npu
HanmucaHuu pedepara aBTOP MOXKET OrPAaHUUYUTHCS KOHCTatauued (akTos.,
W3JIOKEHHBIX B JMTEpPAType MO TeMe, TO NpPH HANUMCAHUU KypCOBOW aBTOP
aHANM3UPYET HX, CPABHUBAET pA3JIMYHBIE MOAXOAbl M TOYKH 3PEHHS, MOMKET
BBICKA3aTh CBOIO.

B TeopernueckoM paziene AUCLHUIUIMHBI 3HAYMTEIBHOE MECTO YAENSAETCS
CUCTEMHOMY IIOAXOAY, CHCTEMHOMY MbIUIeHUt0. IloHsATHE UM mOCTpoeHue
KOHTYPOB OOpaTHON CBSI3M TMO3BOJSIET PACKpPhITh M MPOJAEMOHCTPUPOBATH



MPUYUHHO-CJICICTBEHHYIO CBSI3b MEXAY pAa3IMYHBIMA Ha TIEPBBIA B3I
MPOLIECCAMH.

Bce noBoabl W MONOXKEHUS JOJDKHBI OBITh HAay4HO OOOCHOBAHBI,
apryMEHTUPOBAHbBI U JI0Ka3aHbl. J{JIsl MOAKpEIUIeHHs] CBOMX BBHIBOJOB UCIOJIb3YHUTE
dakTHyeckue AaHHbIE, COOMIOIasA IPU ITOM TOUHOCTh, KOPPEKTHOCTH. CTapaiitech
WCITOJIB30BaTh CTATUCTUYCCKHE ITAHHBIC W3 TMEPBOMCTOYHUKOB (CTAaTUCTUYECKUE
€KETOAHUKH, HAITPUMED ), TPAMOTHO Ha HUX CCHIJIAsSCh.

3ak/l0ueHue MpeacTaBiIseT cOOOM KOHLEHTPUPOBAHHOE H3JI0KEHHUE BCEX
BBIBOJIOB, METOJMYECKUX M AHATUTHUYECKUX 3aKJIIOUEHUMU, CIACIaHHBIX B padorte.
HIMeHHO BBIBO/IbI BEIHOCSITCS HA 3aIIUTY.

B 3akitoueHnH yKa3bIBalOTCS KOHKPETHBIE PEKOMEHAAIMHU U MPEASIOKECHHUS
0 PEHICHUI0 paccMaTpuBaeMoill mpoOJieMbl, HAMpPABJICHUS JAJbHEUIINX
HCCJIEIOBAHU.

CnmMcok MCHOJIb30BAHHON JIMTEPATYpPbl BKIIOYAET IEPEYEHb BCEX
JUTEPATYPHBIX UICTOYHUKOB, UCITOIH30BAHHBIX MPH HAITUCAHUU KYPCOBOW PabOTHI.

Paccrosinne wmexay 3arojloBKOM M TEKCTOM JOJDKHO ObITh paBHO 2
uHTepBaiam (3-4mMm).

Tabauubl NPUMEHSIOT I JIy4IIedl HarjsJHOCTH W YJ00CTBa CpaBHEHUS
nokasarenieid. TaOnuia mMO3BOJSET COKPATUTh TEKCT, HAMHOTO YIOPOILIAET U
yckopsieT aHanu3. OCHOBHbIE TpeOoBaHUS K (opMe M MOCTPOEHUIO Tabaul -
JIOXOAYUBOCTD, BEIPA3UTEIHHOCTh U KOMIUIEKTHOCTb.

Ha3Banue TaOauIel AOHKHO OTpakaTh €€ COACp)KaHWe, ObITh TOYHBIM M
kpatkuM. CioBo ,,Tabiauia— 1 e€ Ha3BaHWE TIOMEIIAIOT Haj TaOIHIeH clieBa, 0e3
ab3allHOrO0 OTCTyna B OJIHYy CTPOKY C €€ HOMepoM depe3 Tupe. Tabmuiy
HEOOXOJMMO pacrnojiaratb B paboTe HEMOCPEACTBEHHO MOCE TEKCTa, B KOTOPOM
OHAa YIIOMHUHAETCS BIIEPBBIC WM Ha cieayromel crpanuiie. Ecniu tabnumna He
NOMEIIAETCS] Ha OJHOM CTpaHulEe, TO Ha CJEAYIOLIEM JIUCTE II€YaTaroT:
«IIponomxkenue TabauIsl 5» win « OKoHYaHUE TaOTUIBI S».

Ecnu B Tekcte QopMmynupyercs MojioKeHue, MOJATBEpKIaeMoe TabJUIeH,
HEOOXOJMMO JIaTh HAa HEE CCBUIKY, KOTOpas opopMIIIeTCs B KPYIJIBIX CKOOKax.
Ccbulku Ha TaOMHIIBI OJDKHBI OBITh KOCBeHHBIC. Hanpumep: «AHanu3 JaHHBIX O
BpeAHBIX BhIOpocax B armocdepy r. Bmamguocroka 3a 2015 r. moka3piBaeT, 4To
JI0JISI BEIOPOCOB OT aBTOTPAHCIIOPTA U3 Tojia B ToJ1 pacTeT» (Tabnuia 5).

Ecnu Tabnuua 3aMMCTBOBaHA M3 KHUTH WIM CTaTbH JPYroro aBTopa, Ha Hee
J0JKHA OBITh 0hopMmiieHa Oubrorpaduueckas CCblIka.

[TpumedaHus K TaOIHIIAM ITHIIETCS B IMTOCICIHEH CTPOKE TaOIUIIBI.

OdopmiieHre WLTIOCTPUPOBAHHOTO MaTepuana

OCHOBHBIMH BUJAMU WJUTFOCTPUPOBAHHOTO MaTepHasia SBISIFOTCS: PUCYHOK,
cxema, guarpamma, rpaduk. VomocTtparuum  TOMEImalT B TEKCTE



HEIOCPEJICTBEHHO IOCJE NEPBOrO YINOMHHAHUS WJIM Ha CIEIYIOUIEH CTpaHuLe,
WM BBIJIECTISIIOT B OT/ICJIbHOE TIPUIIOKEHHE.

Ha Bce wwmocTpanuu JOJDKHBI ObITh OGOPMIIEHBI CCHUIKM B TEKCTE, T. €.
yKa3bIBaeTCsl MOPSIKOBBIA HOMEp, MOJ KOTOPbIM OHa IOMelieHa B padoTe,
Harpumep: (PucyHok 5).

Ha wnmoctpaunu, 3auMCTBOBaHHBIE W3 PabOT JPYrUX aBTOPOB, JAETCA
oubnunorpaduueckas cchlKa.

Bce wimocTpanuu yCIIOBHO HAa3bIBAIOT PUCYHKAMH M IOJIUCHIBAIOT CJIOBOM
«Pucynok». Hymepanus wimocTpanuil JOMyCcKaeTcsi KaK CKBO3HAs, TaK U 110
rinaBam. [TopsKoBBIE HOMEpP WIUTIOCTpAlK 00o3HavyaeTcsi apadckoil nudpoi 6e3
3Haka Ne u 6e3 Touku. Ecnu Hymepanusi ueT mo riaBam, TO Mepes MopsaKOBbIM
HOMEPOM HJIIIOCTPALlMU CTaBSIT HOMEDP TJaBbl. B 3TOM cilyuae HOMEp TIJIaBbl U
HOMED PUCYHKA PA3AEIISAIOT TOUKOM.

Hanpumep: B tn. 4 — Pucynok 4.1; 4.2; 4.3; u 1.0. Ecniu B pabore oauH
PUCYHOK, TO €r0 HE HyMEpYIOT, a MPOCTO 0003HAYAIOT CIIOBOM «PUCYHOKY.

[loanuch WM Ha3BaHUE WUIIOCTPALMU IOMEIIAIOT MOJ WUIIOCTpauued u
BCEI/la HAYMHAIOT C MPONMMCHON OyKBBI. B KOHIIE MOJNUCH TOYKY HE CTaBsT,
Hanpumep: PucyHok 2.3. Jlunamuka cTpykTypsl Hacesenus: PO B 2009-2015 romax

[Ipn Hanucanuu pabOT aBTOp 00s13aH /JaBaTh CCHUIKM HA UCTOYHHK, OTKyZAa
OH 3aMMCTBYET MaTepHUaJl WK OTAEIIbHBIEC PE3YJIbTATHI.

Od¢opmiteHne cCbIJIOK HA JTUTEPATyPHbIE HCTOYHUKH

[lonnass wuHpopmamuss 00 0QOPMIIEHHH JIMTEPATypPHBIX HCTOYHUKOB
npuBegeHa B ['OCT P 7.05-2008. «bubmuorpaduueckas ccbuika. Cucrema
CTaHIapTOB

CHHCcOK HCIIOIB30BAHHBIX HICTOYHUKOB ITOMENIAETCS MI0CIE€ OCHOBHOIO TEKCTA
KypcoBOil pabOThl UM TMO3BOJSET aBTOPY JOKYMEHTAJIbHO MOJATBEPAUTH
JIOCTOBEPHOCTh M TOYHOCTh MPUBOJAUMBIX B TEKCTE 3aMMCTBOBAHMIL: LIUTAT, UACH,
(dakToB, TabnMI, WUIOCTpauui, (GOpMyl M JOPYyrux JAOKYMEHTOB, Ha OCHOBE
KOTOPBIX CTPOUTCS UCCIIEI0BAHUE.

Crucok HCNONb30BAaHHOW JIUTEpaTypbl MOKa3blBaeT TINIyOMHY W HIMPOTY
U3YYEHUS TEMBI, IEMOHCTPUPYET IPYIULIAIO CTYICHTA.

Kaxaplli JTOKYMEHT, BKJIIOUCHHBIH B CIIMCOK, JIOJDKEH OBITH OIMKMCaH B
COOTBETCTBUM C TpeOoBaHUAMH cTaHAapTOB «CHCTEMbl CTaHIapTOB IO
uHpopmaru, 6ubroTeyHomMy U uzaarensckomy neny» (CUBU):

I'OCT 7.1—2003 «CUBM /. bubnuorpadpuyeckas 3aMucCh
bubnuorpaduueckoe onrcanue. OOuwme TpeOOBaHUS U ITpaBUila COCTABIICHUS

I'OCT 7.12—93 «CUBU /. bubmuorpaduueckas 3amuch. CokpaiieHue CjIoB
Ha pyccKoM s3bike. O01mme TpeOOBaHMS U PaBHIIaY

I'OCT 7.82—2001 «CUBU/I. bubnuorpaduueckas 3aIuCh.



bubmmorpaguyeckoe omnucaHue 3MEKTPOHHBIX pecypcoB. OOmue TpeboBaHUs U
npaBujia COCTABIICHUSD)

I'OCT 7.83—2001 «CHUBU/. DnexkrpoHHble u3naaHusd. OCHOBHBIE BHUIBI U
BBIXOJTHBIE CBEICHUS

I'OCT 7.11—2004 «CUBUJ. bubmmorpadwuueckas 3amuck. CokparieHue
CJIOB M CJIOBOCOYETAHUM HA NMHOCTPAHHBIX EBPOIEUCKHUX SA3BIKAX)

I'OCT 7.05—2008 «CHUBU]JI. bubmuorpaduyeckas ccouika. OOrHMe
TpeOOBaHUS U MPABUIIA COCTABIICHUS

s ynoOcTBa moib30BaHus paboOTOM JMTepaTypa B CIUCKE pacroJiaraeTcs
HE Xa0TUYHO, & CUCTEMATU3UPYETCS B ONPEICTICHHOM MOPSIKE.

B 3aBucuMocTH OoT XapakTepa, BUa U LEeJIEBOT0 Ha3HAUYEHUS paboT aBTOpam
npeaiaraeTcsl Ha BbIOOp 4 BapuaHTa pacIiooKEHUs JUTEPATYPHI B CIIUCKAX:
CUCTEMATUYECKOE, ali(haBUTHOE, XPOHOJIOTUYECKOE

B TIOPSZIKE YIIOMUHAHUS TOKYMEHTOB

AndaBUTHOE pPaACHOIOKEHUE JIUTEPATypbl B CIUCKE SIBISIETCS OJHUM U3
cambIX pacnpocTpaHeHHbIX. [Ipu andaBuTHOM criocobe pacoyoKeHus MaTepuana
B CIIUCKE OMOIuorpaduueckre 3anucu JaroT B al(aBUTE PyCCKOTro A3bIKa, IPUYEM
coOMI0a0T aiagaBUT IMEPBOTO CJIOBAa ONUCAHMS, T. €. (aMWIMM aBTOpa WIH
3aryaBusl JOKyMEHTA, €CJIM aBTOp HE YKa3aH.

VIIl.  MATEPHAJBHO-TEXHUYECKOE OBECIEYEHUE
T CTUTIIAHBI

Hcnonb3yercst yuyeOHO-HayudHas Jabopatopusi Kadenpsl TpaHCHOPTHBIX
MaIliiH W TPAHCIIOPTHO-TEXHOJIOTHUYECKUX TporieccoB (aya. L421, kopmyc L) ¢

xonuuecTBoM MecT 30 uenmoBek, obmed twromaneio 80 M2, ocHameHHas 10

xommbiorepamu HP Pro One 400Gi AiO 19,5 Intel Core i3 — 4130T 4GB DDR3-
1600 SODIMM (1x4GB) 500GB Slim Super Multi  MyabTEMeTUIHBIM
KoMIiekcoM (HOyTOyk Lenovo, mpoektop Beng, skpan, akyctuueckasi cuctema),
TV- ma3ma, nporpammuoe obecrieuenue SPSS Statistics, 1eMOHCTpaIIMOHHBIMU U
7a00paTOPHBIMU CTeHAaMHU. MI3MepUTETbHBIMH TPUOOPAMHU.

[lepeuenb 000pyAOBaHUS U MAaKETOB:
1. MynasTUMeanitHoe 000pPyI0BaHHUE;
2. Paguwiii tpexummuaapoBeii asuratenb TOYOTA 1KR-EF
3. Papnsiii yetsipéxmmmnapossiii qeuratenb TOYOTA 4S-EF
4. Psanuplid naTuaanHapoBeiid apuratens HONDA,;
5. Psamnbiii mectunmauaapoBeii asuratenb TOYOTA



© oo~

V- 00pa3nbiit mectuumuHapoBbIil neuratens NISSAN;
Onmo3uTHBIN YeThIPEX MUIMHAPOBLINA npurarenr SUBARU
Psanueiit nu3ensHbeIid qsuratens NISSAN;
Poropno-nopiueBoii npurarens MAZDA Al2



[Tpunoxenue 1

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAN

@enepaanoe ToCyaAapCTBEHHOC aBTOHOMHOC O6pa3OBaTeJ'II)HOG YUPCKACHUC BBICIICTO 06pa3OBaHI/IH
«/laIbHEeBOCTOUYHBIN (eepaIbHbII YHUBEPCUTED)
(ABDY)

NHKEHEPHAS IIKOJIA

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOU
PABOTBI OBYYAIOLINXCA
«CuJjioBblie arperaTbb»
Hanpagienune noarorosku 23.03.02 HazeMHble TPAHCHOPTHO-TEXHOJIOTMYECKHE KOMILJIEKCHI

[Tpoduns: «IlogpEMHO-TPaHCHOPTHBIE, CTPOUTENbHBIE, TOPOKHbBIE MAIIMHBI K 000PYAOBaHHE
®opMa NOArOTOBKH OYHAasI

BaaauBocTok
2016



IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH padOThI MO IMCHMILIMHE

Ne Hara/cpoxkn Bua camocrositenbHoit | IlpumepHble ®dopma KOHTPOJIsA
BBINOJTHEHH S padoTsI HOPMBI BpeMeHH
n/n HA BBINOJIHEHHE
1 1.09 - 15.10 Kypcosast pabota 18-20 yac. [TucbMeHHBbIH OTYET
o KP
2 16.10- 30.11 Kypcoas pabora 18-20 vac [TucbMEeHHBIH OTYET
o KP
3 112 -28.12 Kypcoas pabora 18-20 vac [TucbMEeHHBIH OTYET
o KP

CryneHTaM MOpeaiaracTcsia CamMOCTOSATEIBHO TOATOTOBUTh U BBINOJIHUTH
KYpPCOBYIO pabOTy, pe3yiabTaThl KOTOPHIX HEOOXOAUMO JOJIOKHUTh U 3aIIUTUTH Ha
ceMuHapax. CTyAEHT JO/DKEH CaMOCTOATENIBHO IIpopadoTaTh HHOOPMAIIHIO,
UCIOJB3Yd  PEKOMEHJOBaHHYIO  y4eOHO-METOJUYECKYI0  JIUTeparypy H
nHpopManuio u3 HTepHeT-UCTOYHUKOB.

3agaHus I CaMOCTOSITeIIbHOM pabOThl COCTABIICHBI TAKMM 00pa30M, 4TO UX
BBINOJIHCHUE TOAPA3yMEBAECT WHIWBUIYAJIbHOE PEIICHUE BOMPOCOB M JIEKAT B
pycne pabodeit mporpaMMbl B paMKaxX IIOJATOTOBKHM KypcoBoW pabGotel. I[lpwm
BBITIOJTHEHUU CaMOCTOATEJIbHOM pabOThl CTYJEHT TOTOBUTCA K MPOBEACHUIO
CEMHHApPOB, TMOATOMY TE€Mbl 33JaHUH COOTBETCTBYIOT TE€MaM CEMHUHApOB.
BreimonHeHHBIe  3aJaHUs  SBISIOTCS YacThIO  KypcoBOM  paboThl. OleHKa
BBITIOJTHEHHUS 33/IaHUI CAMOCTOSITEIbHOW pabOoThI SBJISETCS TEKYIIECH aTTecTalue,
a TaK)KE YaCThIO IPOMEKYTOUYHOM aTTeCTAIlMU KypCOBOM pabOTHI.

3adanusn 011 camocmoamebHou pabomut

Tema 1. Tennosou pacuem benzunogozo ogueamensa (10 uac.)

lens: dopmupoBaHWe HABBHIKOB pacuéToB pabouuMx  MapaMeTpoB
OCH3WHOBBIX JBUTATEICH

3aoanue.  PaccumTaTh mapaMmeTpbl pabodero rmporecca OEH3UHOBOIO
JIBUTATEJIs, OCHOBHBIX IMOKa3aTesied padodero 1ukKia, NOCTPOUTh UHAUKATOPHYIO
nuarpammy pabouero mnporiecca.

Tema 2. Tennosoti pacuem ouzenvrozo osueamens (10 uac.)

[ens: ®opmupoBaHre HaBHIKOB PACUETOB pabOUMX MAPAMETPOB JU3EIBbHBIX
JIBUTaTEJICH




3aoanue. Paccuntate mapamerpel pabodero mporecca JIHU3EIBHOTO

JIBUTATENsl, OCHOBHBIX MOKa3aTene paboyero 1HUKia, MOCTPOUTh UHIAUKATOPHYIO
auarpaMmy pabodero mporecca.

Tema 3. Kunemamuuecxuui u ounamuuecxuul pacuem /[BC (10 uac)

Lenp: dopmupoBaHHEe HABHIKOB KHHEMAaTHYECKUX U JTUHAMHUYECKHX
pacuéroB JIBC.

3aoanue. Paccuntarh KMHEMaTH4eCKHEe M JuHamuyeckue napamerpsl JIBC.
OnpenenuTs cyMMapHbIi U cpeHuid KpyTsauii momeHT J(BC.

Tema 4. Pacuem nopwmnesoti epynnuot /[BC (10 uac).

Lens: @dopMupoBaHME HABBIKOB IMPOYHOCTHBIX PACUE€TOB JJIEMEHTOB
MOPIITHEBOM TPYMIIHI.

3aoanue. PaccuWTarth Ha NPOYHOCTh MOPIIEHb, MOPUIHEBON Majew,
KOMITPECCUOHHBIE KOJIBIIA.

Tema 5. Pacuem wamynnou epynnot 10 uac).

Lens: @dopMuUpOBaHME HABBIKOB IPOYHOCTHBIX PACUYE€TOB 3IJIEMEHTOB
maTyHHo# rpynmsl J[BC

3aoanue. PaccuMtarh Ha TPOYHOCTH INATYH, MIATYHHYIO KpPBIIMIKY U
MOJIIUITHUKY CKOJIbKECHUS.

Tema 6. Pacuem xonenuamoeo eana (10 uac)

Lens: @dopMuUpOBaHME HABBIKOB IPOYHOCTHBIX PACUETOB 3IJIEMEHTOB
KOJIEHYaTOro BaJia.

3aoanue. PaccuMtarh Ha MPOYHOCTh IIEHK, WIEKM U MPOTHUBOBECHI
KOJICHYATOr o BaJja.



[Ipunoxenue 2

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPAIIMN

®denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEbHOE YUPEXKIEHHE BBICIIIET0 00Pa30BaHHUs
«/1aJIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(IBDY)

NHKEHEPHAS IIKOJIA

®OH/ ONEHOYHbLIX CPEJACTB
1o Aucumiuvinie «CuiioBblie arperaTbi»

Hanpasaenne noarorosku 23.03.02 HazeMHble TPAaHCHOPTHO-TEXHOJIOTHYEeCKHE KOMILJIEKCHI
[Mpoduis: «[TogpEMHO-TPaHCIOPTHBIE, CTPOUTENBHBIC, TOPOKHBIC MAIIUHBI H 000PYA0BaHHE)
®opMa NOATOTOBKHU OYHAasI

BaaauBocTok
2016



IHacnopr

(oH1a OLIECHOYHBIX CPEACTB
no aucuuiuinie CujioBble arperarbl

Koxa u ¢popmysupoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIIETEeHLMHU
Ha3Hauenne, KOHCTPYKUHMHM y3J0B M  CHUCTEM
JIBUTATEJIE BHYTPEHHETO CrOpaHus, B TOM 4YHUCIIE,
[K-1 BKIJIFOYAIONUX B Ce0S COBPEMCHHBIC DJIEKTPOHHEIC
KOMIIOHEHTBI; OCHOBHbIE TMojoxeHus teopun JBC;
CIIOCOOHOCTBIO B | 3Haer .
cocTaBe  KOJLICKTHBA LIEJIM ¥ NPUHLMUIBI MHXECHEPHBIX PAacueTOB JETajleu,
UCIIONHUTEIEH MexaHu3MoB, arperatoB u cucrem JIBC; OcHoBHBIE
y4acTBOBaTh B METOJBl TEOPETUYECKUX U  IKCIEPUMEHTAIBHBIX
BBIIIOJIHEHUU HCCIEA0BaHUM IBUTATEIEH.
TEOPETUYECKUX u
[Tonp30BaTbCsi COBPEMEHHBIMM HM3MEPUTEIBHBIMU U
JKCIIEPUMEHTAIBHBIX
HayTHBIX TEXHOJIOTUYECKUMU MHCTPYMEHTaMU;
MCCIIEI0OBAHMMH o UICHTUPUIHPOBATH u KIIacCU(UIIUPOBATH
MOMCKY U MPOBEPKE MEXaHU3Mbl W  YCTPOWMCTBA, HCIOJb3yEMbIE B
HOBBIX uei v KOHCTPYKILHUAX ABUTATENICH IIPU HAJIMYUU UX YEpTekKa
MeeT
COBCPUICHCTBOBAHHS WK JTOCTYITHOTO JIIsl pa3bopKu o0pasiia U OILlEHHBATh
Ha3CMHbIX UX OCHOBHBIE KAUYECTBEHHBIC  XAPAKTECPUCTHUKHU;
TPaHCIOPTHO-
uaeHPUIMPOBaTh HA  OCHOBAHUHU  MAapKUPOBKH
TEXHOJOTUYECKUX
MaITIIH, X JKCIUIyaTallMOHHbIE  MaTepuaabl U ONPENEIATh
TEXHOJIOTUYECKOTO BO3MOJKHEIE 00JIaCTH UX IIPUMCHCHUA
000pynoBaHHs H OCHOBHBIMU METOJAMH UCCIICTOBAHUS U
CO3/1aHUSI KOMILIEKCOB
& 5 MIPOEKTUPOBAHMS MEXaHU3MOB MAaIllMH U MPUOOPOB;
Ha ux 0aze N .
Bnaneer WHXEHEPHOW TEPMUHOJIOTHEH B 00JIaCTH Ha3€MHBIX
TPAHCIIOPTHO-TEXHOJIOTMYECKUX  MAIlUH U
KOMIIJIEKCOB
I1K-9 3HAeT: TMepeJOBOW  HAYYHO-TEXHHYECKUH  ONMBIT U
CHOCO6HOCTBIO B 3HaeT TCHACHIINU pa3BUTHUA MHHOBAITMOHHBIX TEXHOIOT U
CcOCTaBe KOJIJIEKTHUBA SKCINTyaTalluu HAa3€MHbIX TPAaHCIOPTHO-TEXHOJIOTMYCCKUX
e ———— K MaIlIiH 1 KOMIUIEKCOB
aHalu3y  IMEepPeI0BOro YMEET: HCIOJIb30BaTh MEPEIOBOM HAYYHO-TEXHUYECKUU
Hay4YHO- TEXHHYECKOTO | y; ONBIT WM WHHOBAI[MOHHBIE TEXHOJOTUH OKCILTyaTalluu
. | Ymeer
onblTa W TEHACHIUU Ha3EMHBIX TPAaHCHOPTHO-TEXHOJIOTHYCCKUX Malu u
pa3sBUTHSA KOMIUIEKCOB
VHHOBAIMOHHBIX
. BIIaJICCT: METOJIaMH  ONPEACIICHUS  OCHOBHBIX
TEXHOJIOTUI .
AKCIUTyaTallMOHHBIX  CBOMCTB M  XapaKTEPUCTUK
AKCIUTyaTaluu
HA3EMHEIX Biazeer HA3€MHBIX TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAIIUH
TPaHCIIOPTHO-
TEXHOJOTHYECKUX
KOMIIJIEKCOB;

KonTponupyemeie

OHGHO‘IHBIG Cp€acTBa - HAUMCHOBAHHUE




n/m pas3zernbl / TeMbI Kompt u aTamnst TEKYIIH KOHTPOJIb MIPOMEXKYTOUHAS
JTUCIUTUTAHBI dbopMupOBaHUS aTTecranus
KOMIIETECHIIN I
1 | Pazgea |I. O6mwee | IIK-1 | 3naer Tect @DOHJ| TECTOBBIX
YCTPOMCTBO JIBUTaTENeH 3aaHuil
BHYTPCHHCTO CTOpAHMA. Ymeer YO-1- TeMbl KypCcOBBIX
Paznen 1II. PaGouue
Bnaneer | cobecenoBanue pabot. Borpock! k
MPOIIECCHI U MTOKA3aTENH
Kypcosas pabora. sK3ameHy ¢ 1 o 16
JBC
3Haer Tect doHI TeCTOBBIX
Pasnen I1I. Mexanu3mbl 3aJaHUH
2 JABC. Ananu3 K-1 | Ymeer YO-1- TeMbI KypCOBBIX
KOHCTPYKIHH. Bnazmeer | cobecemoBaHme pabot. Borpocs! k
Kypcosas pabora. sK3ameny ¢ 17 mo 25
3Haer Tect ®DOoH/T TECTOBBIX
Paszpnen IV Cucremsl 3a1aHMil
3 JABC. Pasnex V. MK-9 | Ymeer YO-1- cobeceposaHve | Tembl KypCOBBIX
OCHOBBI TUHAMUKH Kvbcopast pabora
JBUTaTENIEeH Bnaneer yp p pabort. Bonpocsr k
JK3aMeHy ¢ 26 mo46
Kommiekr OLCHOYHbBIX CPEACTB AJH TeKymeﬁ arrecralmumu
Ne | Kon | HammenoBanme [IpencraBnenue
wn | QOC OILICHOYHOT'O Kpatkas xapakTepucTuka OleHOYHOTO OILICHOYHOT'O
CpeacTBa CpelcTBa cpeacTsa B QoHJIE
1 | YO-1 | Cobecenoanme | CpencTBO KOHTPOJIS, OpraHU30BaHHOE Kak | Bompock! mo Temam
creruaibpHas Oecesia IpernoaaBaTess C JTUCTIUTLTAHBI
00y4JaromuMcsl Ha TEMBI, CBSI3aHHBIE C
M3y4aeMOU TUCUUIUIMHON, U
paccuuTaHHOE Ha BBIICHEHHE 00bemMa
3HaHWI 00YUYaOIIEToCs 0
onpeaenéHHOMY pa3zieny, TeEMe, podIeme
U T.IL.
2 I1P-1 Tect Cucrema cTaHIapTU3UPOBAHHBIX 33JIaHUN, DoHI TeCTOBBIX
MTO3BOJISOIIAS aBTOMATU3UPOBATH 3a/laHui
MpOLEAYPY U3MEpPEHUs YPOBHS 3HAHUU U
YMEHMH 00yyJaromierocs
3 | [IP-5 Kypcosas [TponykT  camocrosTenbHOH  paboThl | TeMbl KypCcOBBIX
paborta oOyyJaromerocs, MpeACTaBISIOMUN CO00H pabort
KpaTKOe HM3JI0KEHHE B MHUCHMEHHOM BUJIE
MOJTYYCHHBIX PE3YJIHBTATOB TEOPETUIECKOTO
aHaM3a ompeeNieHHOW HaydHO! (ydeOHo-
HCCJIEIOBATENbCKOM) TEMBI, TJ/Ie aBTOP
pacKpbIBaeT  UCCIEAYyeMOW  MPOOJIeMBI,
MPUBOJUT Ppa3IMYHBIC TOYKHA 3pEHUS, a
Tak)Ke COOCTBEHHBIC B3TJIs/IbI Ha HEE.







IIkana oneHUBaAHUSA YPOBHSA C(POPMHUPOBAHHOCTH KOMIIETEHIIM A

Kon n Jtanbl GOpMHPOBAHUA KOMIIETEHIMHU KpHUTepUH NoKa3aTeJn
(¢popmymposka

KOMIIeTeHIIUH

[1K-1 Ha3HayeHne, KOHCTPYKUMH | 3HAHHWE OCHOBHBIX IIOHATUH 110 - CIOCOOHOCTh NEPEUUCIIUTh CYTh METOJI0OB
CIIOCOOHOCTBIO B Y3JI0B ¥ CHCTEM JIBUTATEJIEH | METOJIaM Hay4YHBIX HAY4YHOT'O MCCIIEJOBAHNUS, KOTOPBIE U3YUMII U
COCTaBe BHYTPEHHEIO CrOpaHMs, B | UCCIIEAOBAHUI; 3HAHNE OCBOMIJI OaKaaBsp;

KOJIJICKTHUBa TOM YHCJIC, BKIIOYAOIMUX B | HCTOYHHUKOB I/IH(I)OpMaI_II/II/I 10 - CIIOCOOHOCTH 000CHOBATD AKTYaJIbHOCTb
HUCIIOJHUTEICH cebs COBpPCMCHHBIC | MCTOAAaM M ITOAXO0AaM K BBIINIOJIHACMOI'O 3alaHuA UJIN UCCIICAOBaHUA,

y4acTBOBaTh B
BBLIIOJTHEHU U
TEOPETHYCCKUX H
AKCIICPUMEHTAJIbH
BIX HAYYHBIX
HCCIICAOBAHUM 110
MOUCKY U
MIPOBEPKE HOBBIX
naeu
COBEPIIIEHCTBOBaH
HST Ha3eMHBIX
TPaHCIOPTHO-
TEXHOJIOTHYCCKUX
MAaIlIiH, UX
TEXHOJIOTMYSCKOTO
o0opyI0oBaHUS U
co3IaHus
KOMIIIEKCOB Ha MX
Oaze

9JICKTPOHHBLIC KOMIIOHCHTBI;

IIPOBEICHUIO UCCIIEIOBAHMM 110

-CIIOCOOHOCTD NEepCUYUCIIUTb UCTOYHHUKHU

3HACT OCHOBHbBIE MOJIOXKEHHS | TIOMCKY M ITPOBEPKE HOBBIX UeH | MH(OpPMAIIUKU 110 METOAaM U MOAX0aM K

(moporoBeiil Teopun  JIBC; 1enmu  u | COBEpIIEHCTBOBAHUS HA3EMHBIX | IIPOBEIICHUIO HCCIICIOBAHUM;

YpOBEHb) | MPUHIMIIBI ~ HHXEHEPHBIX | TPAHCIIOPTHO-TEXHOJOTUYECKUX | - CIOCOOHOCTh OOBSCHHUTH POJIb U 3HAYCHUE
pacueToB JeTayel, | MalliH, UX TEXHOJOTHYECKOTO | TPAHCIIOPTHO-TEXHOJIOTHUECKUX MAIINH, UX
MEXaHHU3MOB, arperaTtoB H | 00OPYJIOBAHHUS CO3TaHUSI TEXHOJIOTUYECKOT0 000PYIOBAHUS U CO3JaHMUS
cuctem JIBC; OCHOBHBIC | KOMIUIEKCOB Ha MX 0a3e; KOMIUICKCOB Ha UX 0ase.

MCTOAbl TCOPCTHYCCKUX U

SKCIICPUMCHTAJIBHBIX

UCCJIC/IOBAaHUI JIBUTATEIICH.

[Tonw3oBaTbes yYMEHHUE paboTaTh C METOJIMKAMHU | - CIOCOOHOCTh HAWTH TPY/bl YUEHBIX U
COBPEMECHHBIMHU MPOBE/ICHUS] TCOPETHUECKUX U 000CHOBaTh 00BEKTUBHOCTD MTPUMEHEHHS
U3MEPUTEITbHBIMU U | SKCIIEPUMEHTAIbHBIX W3YUEHHBIX PE3yJIbTaTOB HAYYHBIX

yMeeT TEXHOJIOTHIECKUMHU UCCIICIOBAHMIA 10 TTOUCKY U UCCJICIOBaHMI B KQUECTBE JI0KA3aTeIbCTBA UIIN

(MpOJIBUHYT UHCTPYMEHTAMHU; IIPOBEPKE HOBBIX UACH OIIPOBEPKEHUS UCCIIEA0BATEIBCKUX

BIif) UACHTU(PUIINPOBATD U | COBEPIICHCTBOBAHUS HA3€MHBIX | apIryMEHTOB;

KJ1IacCU(PUITUPOBATH TPAHCMIOPTHO-TEXHOJOTUYECKUX | - CIIOCOOHOCTh MPUMEHSTh METO/IbI HAYIHBIX

MEXaHU3MBbl U YCTPOMCTBA,
UCIIOJIb3yEMBIE B

MalllrH; YMCHHUEC IIPUMCHATH
HU3BCCTHBIC MCTOIbl HAYUHBIX

I/ICCJ'ICJIOBaHI/Iﬁ AJI1 HECTAaHAAPTHOI'O PCIICHUA
IOCTAaBJICHHBIX 3aaa4




KOHCTPYKLUAX JBUraresen
IIPpU HAIMYUHM HMX 4YepTeka

UCCIIE0BAHUM; YMEHUE
IIPEACTABIIATH PE3YJIbTAThI

-CIIOCOOHOCTD XapaKTepU30BaTh OCHOBHBIE
¢u3nvecKre KOMIIOHEHTHI TPAHCIIOPTHO-

WIA  JIOCTYIIHOTO  JUIS | MCCIICAOBAHHUM YUEHBIX IO TEXHOJIOTHUECKUX MAIIIWH;

pa3dopku oOpasma U | U3y4aeMoii mpobieme u

OLICHUBATh HMX OCHOBHBIC | COOCTBEHHBIX UCCIICIOBAHHIA;

Ka4eCTBEHHbBIE

XapaKTEPUCTHKH;

uIeH(OUIUPOBATh Ha

OCHOBAaHUU MapKHPOBKH

OKCIUTyaTaIl[HOHHBIC

MaTepHaibl U OMNPEACIAThH

BO3MOXKHBIE  0O0JIaCTH WX

PUMEHCHHUS
BJIaJICHHE TEPMUHOJIOTHEH B - crlocoOHOCTH OErJI0 U TOYHO MPUMEHSTh
IpeMETHOM 00J1aCTH 3HAHUN; TEPMUHOJIOTHYECKUH armapaT MpeAMETHON

OCHOBHBIMHU

METOJaMH UCCJIICAOBAaHUA U
IMPOCKTUPOBAHUA
MEXaHU3MOB MallluH U

CIOCOOHOCTH CHOPMYITUPOBATH
3aJlaHUE 110 HAyIHOMY
HUCCICA0BaHMIO, YETKOE

00J1aCTH MCCIIeIOBaHUS B YCTHBIX OTBETaX Ha
BOITPOCHI U B IMCbMCHHBIX pa60Tax,
- CIIOCOOHOCTH CPOPMYIIMPOBATH 3a/TAHUE 10

BJIa/I€ET 5 . MOHMMaHNE TpeOOBaHUI, HayYHOMY HCCIIEJIOBAHHUIO;
.. | IpOOPOB; MH)KEHEPHOI
(BBICOKUH) PHDOPOE; . P NPEIbABISEMBIX K COJEPKAHUIO | -CIIOCOOHOCTh pelllaTh CTaHJAPTHBIE 3a/1a4l
TEPMUHOJIOTHENH B 00JacTH .
Y TI0CJIEI0BATEILHOCTH TPaHCIIOPTHOM OTpACIIy.
Ha3€MHBIX TPAHCIIOPTHO-
UCCJIEIOBAHMSI; BIaICHUE
TEXHOJIOTMYECKUX  MAallHH
WHCTPYMEHTAMH NPENCTABICHUS
Y KOMIUIEKCOB
pE3yJIbTaTOB HAYYHBIX
HUCCIeN0BaHuN
TTepenoBoit HayqHO- 3HAET: nepe10Bon Hay9HO- | CLIOCOOHOCTH  OICHUTh  HAYYHO-TEXHUYECKYIO
HK- 9 3HacT TeXHI/IquKI/Iﬁ OIIBIT TEXHUYECKUH OMNBIT K TCHACHIINN I/IH(bOpMaHI/IIO N BBIICINTH BaXXHBIC II0KA3aTCIIU
CHOCO6HOCTBIO B (HOpOFOBBIﬁ MHHOBAIIMOHHEI ’ pa3BUTUA HMHHOBAIIMOHHBIX WHHOBAIIMOHHBIX TEXHOJIOTHH SKCIUTyaTalluu
COCTAaBe YPOBEHB) TeXIfoncl)er?H BKGCHJI ATAL TEXHOJIOTHI DKCIULyaTalluy | Ha3¢MHBIX TPaHCIIOPTHO-TEXHOJIOTHIECKUX
Y L HAa3EMHBIX TPAaHCIIOPTHO- KOMIIJICKCOB




KOJIJIEKTHBA
HUCIOJHHUTEICH K
aHanusy
Mepe10BOro
Hay4YHO-
TEXHUYECKOT'O
OITBITA U
TEeHJICHIIUU
pa3BUTHSA
MHHOBAIIMOHHBIX
TEXHOJIOTHH
AKCIUTyaTaluuu
Ha3eMHBIX
TPaHCHOPTHO-
TEXHOJIOTHYSCKHUX
KOMIIJICKCOB;

,I[BHFaTeJ'[eﬁ OCHOBHBIC TEXHOJIOTHUYCCKUX MallilInH 158
METOIBI IIpOBeacHUA | KOMIUICKCOB
HCIIBITAaHHI H CHATUSA
PEryJIMpOBOYHBIX,
CKOPOCTHBIX H
Harpy304HbIX
XapaKTEPUCTUK
JIBUTATEJICH.
IMonw30BaThC YMEET: HCIOJb30BaTh MEPEJOBON | CIOCOOHOCTh  OICHUTh  HAYYHO-TCXHHUYCCKYIO
COBpPEMEHHBIMH HAayYHO-TEXHUYECKUH  OMBIT W | WHGOPMAIMI0O W BBIIEIHTH BaXKHBIE MOKa3aTeln
I/I3MepI/ITeHBHBIMI/I u NHHOBAIIMOHHEBIC TECXHOJIOTHUHN MHHOBAIIMOHHBIX TECXHOJIOTUN SKCIUTyaTaluun
yweer | WHHOBAIOHHbINH IPAHCHIOpTHO-TeXHOTOdeoKMX. | xommecos |
TEXHOJIOTHYECKUMHU
(MpoIBUHYT) Malid ¥ KOMILIEKCOB
. WHCTPYMEHTAMH;
BIH) o0OpabarbIBaTh pe3yibTaThl
ACIIBITAaHUH METOAaMU
MaTeMaTHYeCKOM
CTaTUCTHKH.
METOJaMU OIIPCOCJICHUS | BIadCceT: METOJaMU CriocoOHOCTE oIepupoBaTh METOAaMHU
OCHOBHBIX OIIpeaeIICHUA OCHOBHBIX OMMPCACIICHUA  SKCIUTyaTallMOHHBIX CBOWCTB H
BJIaZCECT JKCIUTyaTalMOHHBIX SKCIUTyaTallMOHHBIX CBOMCTB M | X@PAKTCPUCTHK Ha3CMHBIX TpaHCIIOPTHO-
(BBICOKMH) | CBOWCTB M XapaKTEPUCTHUK | XapaKTEPUCTHK HazeMHplx | TCXHOJTOTMICCKUX  MAlIMH Ha OCHOBC aHAIM3a
Ha3eMHBIX  TPAHCIOPTHO- | TPAHCIIOPTHO-TEXHOJIOTHYECKHUX TICPENOBOTO  HAyTHO-TEXHMTCCKOTO  ONBITA M

TEXHOJIOTMYCCKUX MallluH

MallluH

WMHHOBAIIMOHHBIX TEXHOJIOTHH




MeToanyeckue peKOMeHAal UM, ONpeae/siome Npoueaypbl
OLICHUBAHMS Pe3yJ1bTATOB OCBOCHUS AU CHMIIIMHBI

OueHouHbIe CPEACTBA I TEKYILIEH ATTeCTAlNH
Texymiass arrecramusi CTyAEHTOB MO JIUCHUIUIMHE «CHUIIOBBIE arperarbi»
TPAaHCIIOPTa» MPOBOJUTCS B COOTBETCTBUU C JIOKAIbHBIMA HOPMAaTHBHBIMUA aKTaMHU
JAB®Y wu saBnsercs oOs3arenbHOM. Tekyimas arrectanuss MO AUCHUILIIAHE
«CunoBble arperatb» TPOBOAWTCS B (OpME KOHTPOIBHBIX MEPONPHUSITHH 10
OLICHUBAHUIO (PAKTUYECKHUX PE3YJIbTATOB OOYUYEHHUsSI CTYJAECHTOB U OCYILECTBISACTCS
BEIYIIMM TMpErojlaBaTejeM COMIacHO CHOPMUPOBAHHOMY M YTBEPKICHHOMY
PEUTHUHT-TIJIAHY.
OObeKTaMu OIICHUBAHUS BBICTYIIAIOT:
eyyeOHass JUCHUIUIMHA (AKTUBHOCTh Ha 3aHATHUSX, CBOEBPEMEHHOCTH
BBITOJIHEHUS PA3JIMYHBIX BUJIOB 3aJlaHUM, TOCEIIAEMOCTh BCEX BUJOB 3aHITUU IO
aTTeCTyeMOU TUCLUILIMHE);
* CTCIIEHb YCBOCHUS TEOPETUUECKUX 3HAHUN;
*YPOBEHb OBJIAQJCHUS NPAKTUYECKUMH YMEHUSMH W HABBIKAMU [0 BCEM
BUJIaM y4eOHOM paboThI;
* pE3YJIbTaThl CAMOCTOSITENILHOU PAOOTHI.
TecroBble 3agaHusA

Bomnpoc Tecta 1
Pabounii o6bem 1mmmHIpa paBeH 500 cm”3, o0beM kamepsl cropanust 100 cm”3,
YeMy paBHa CTEIECHb CKaTus?
1. 5
2. 6
3. 0,2
4, 1,2

Bonpoc Tecrta 2
YMeHblIeHHEe 00beMa KaMmepbl CropaHusi(ipyd HEU3MEHHOCTU JPYruX
MapaMmeTpoB)....
1. Be#eT K yBEIMUYEHUIO CTEIIEHH CKATHS
2. BbI3bIBACT YMEHBIICHNUE CTEIICHU CKATHS
3. He BIMSIET Ha CTETEHb CXKAaTHs

Bonpoc Tecta 3
UeMm Oosbllie CTEMEHb CXKaTUSl JIBUTATENs, TEM €ro 3KOHOMHUYHOCTH MpHU
MPOYUX PABHBIX YCIOBUSIX....
1. BbImIE
2. HIXKE
3. He MeHseTcs



Bomnpoc Tecta 4
Ha kakoil yrom moBopadyuBaeTcsi KOJEHYATHIM Baj OJHOIMIMHIPOBOTO 4-X

TaKTHOTO JBUrarend 3a 1 rmuki?

1

2.
3.
4.

Ha 90 rpamycoB

Ha 180 rpamycos
Ha 360 rpamycoB
Ha 720 rpaxycoB

Bomnpoc Tecra 5
B umnmHgpax kakux ABUTraTelied B Hadaje TaKTa CXKaThUsS OTCYTCTBYET

TOIUJIMBHOBO3YIIIHASI CMECH?

beH3nHOBBIX KapOHOPaTOPHBIX

BeH3MHOBBIX U TU3EIbHBIX

Jn3enbHbIX

BeH3MHOBBIX ¢ HEMOCPEACTBEHHBIM BIIPHICKMBAHUEM
Jn3enpHBIX, OEH3MHOBBIX C HETIOCPEICTBEHHBIM BIIPHICKMBAHUEM

Ok~ wnE

Bomnpoc Tecta 6

Yro Ha3bIBaeTcs nopsakom padbotst IBC?

CBOEBpEMEHHOE BOCIIAMEHEHHE padoueil CMECH B KaXKAOM LIMJIMHAPE.

[TocnenoBaTenbHOCTh YEPEAOBAHUS OJTHOMMEHHBIX TAKTOB B LIWJIMHIpAX.

3. CBOEBpeMEHHOE 3alOJHCHUE IWIMHAPOB TOPIOYEH CMEChI0 M ee
BOCIIJITAMEHEHUE.

4. TlocnenoBaTelbHOCTh YEPEIOBAHUS TAKTOB B KaX/JI0M LUJIUHAPE.

A

Bonpoc Tecta 7
TeroBble 3a30pbl B KJIANaHHBIX MEXaHW3MAaX YCTAHABJIMBAIOT JUISI TOTO,

YTOOBI UCKJTFOUUT...

1.

2.
3.
4

e

pa3pylIeHuEe KOPOMBICEN U IITAHT.
HETUJIOTHOE 3aKPBITUE KJIATIAHOB.
MTOBBIIIEHHBIN U3HOC KYJIA4YKOB.
BCE MEPEUUCIICHHBIE TTOCIEICTBUA.

Bonpoc Tecta 8
TemnnoBbIe 3a30pbl B MPUBO/IE KITAMIAHOB MPOBEPSIOT U PETYIUPYIOT TIPH...
3aKpBITHIX KJIalaHax.
OTKPBITBIX KJIallaHaXx.
3aKPBITHIX MJIM OTKPBITHIX KJIANIAHAX B 3aBHCUMOCTH OT Mojenu JIBC.
HET MPAaBHILHOTO OTBETA.

Bomnpoc Tecta 9
B nmmnzgpax pabGoTaromero JBUTATeNs BBIACISCTCS OOJBIIOE KOJUYSCTBO

tera. [Ipu 3ToMm B mose3Hyto paboTy mpeodpasyercs...



OoJIbIIIast YacThb BBIACIIIEMOI'O TCILIA.
MCEHbIIaA 4aCTbh BBIACIACMOI'O TCILJIA.
PaBHBIC 9aCTH BBIACIIICMOI'O TCILJIA.
3aBUCHUT OT pCKUMaA pa6OTI>I.

el NS

Bomnpoc Tecta 10
Eciu nocne mporpeBa nBuratenss A0 OINPEAEICHHOW TeMIepaTypsl He
OTBOJUTH TEIIO OT HaOOJIee MPOTPETHIX AETAIEH, TO 3TO MPUBENET K ...
1. moswrmenwnio KIT/I.
2. CHW)KEHHIO CPOKa CITY>KOBI.
3. 3aKJIMHUBAHMIO M PA3PYIICHUIO JCTAICH.
4. B 3aBUCHUMOCTH OT MOJIEJIH TEIIJIOBOTO ABUTATEIS.

Bonpoc Tecta 11
[Tocne mporpeBa JIBC MHTEHCHBHOCTH TEIUIOBBIJCIICHUSI B IMPOIIECCE €TI0
JUTUTEIIbHON paOOThl HA Pa3IMYHbBIX PEKUMAX...
1. ocraetcst HEU3MEHHOM.
2. HE3HAYUTEIHbHO U3MEHSAETCS.
3. U3MEHSETCA B IIUPOKUX Mpesienax.

Bonpoc Tecra 12
Ha momHOCTRIO TpOrpeToM [BWUTaTelie TEMIEpaTypa OXJIaXJarolmmen
KHUJKOCTHU JOJDKHA TOIZICPKUBATHCS B MHTEpBajax..
1. 10-90 rpamycos Llenncus.
2. 40-80 rpamycos llenpcus
3. 80-100 rpamycos Ilenbcus.
4. 120-140 rpanycos llenbcus.

Bonpoc Tecra 13
Kakne ¢pyHKIMM BBITOIHIET TEPMOCTAT?

1. IlepekpbiBaeT AOCTYN XUAKOCTH K paguaTopy MHpU HPOrpeBe XOJIOAHOIO
JIBUTATEJS MOCIIE MMyCKa.

2. TlomkirouaeT paauaTop IMOCJe MPOrpeBa OXJAKIAIOMEH >XUIKOCTH [0
ONPENIEIICHHOM t.

3. BreimonHseT kakyro-mub0 OJHY W3 YKa3aHHBIX (YHKIUH B 3aBUCUMOCTU OT
MOJEJIA JIBUTATES.

4. BepinonHseT 00€ ykazaHHbIe QyHKIIUH.

Bonpoc Tecta 14
Ecnu TemnepaTypa OXJI.JKUJIKOCTH B CUCTEME OXJIAXEHUS JBUTATEIs HUXKE
70 rpamycoB, TO OHa LIUPKYJIUPYET...
1. mo mamomy Kpyry.
2. 10 OOJBIIIOMY KPYTY.
3. MO MajoMy WiH OOJBIIIOMY B 3aBUCUMOCTH OT MOJIEIIN JBUTATEIIS.



Bomnpoc Tecta 15
B xaxoMm moyiokeHUH JOJKSH HaXOUThCS KJIallaH TEPMOCTaTa, €CIIH
TEeMIIepaTypa )KHUIKOCTH B pydaike oxjaxaeHus Boiie 90 rpamxycoB?
1. B oTkpsiTOM.
2. B 3akpsiTOM.
3. B ogHOM W3 yKa3aHHBIX MOJIO)KCHWH, B 3aBUCUMOCTH OT OCOOEHHOCTEH
YCTPONCTBA CUCTEMBI OXJIQXKICHUS.

Bonpoc Tecta 16

KakoBo 0CHOBHOE Ha3HAUYEHUE PACILIUPUTEIILHOTO Oauka?

VYBeln4yeHne KoJM4ecTBa OXJIaKJatollel )KUIKOCTH B CUCTEME.

2. ObecrieueHue TIOCTOSIHHOTO OOBeMa JKHJIKOCTH, LHPKYJIHPYIOIIEH B
cucTeme.

3. Coznanue JIydlnx yCcJIoBU J1sl KOHTPOJISL YPOBHS KUIKOCTH.

=

Bomnpoc Tecta 17
Kaxkue croco6sl mogauu mMacia K TpyIMMCs TTOBEPXHOCTSIM IIPUMEHSIOTCS B
CMa30YHBIX CUCTEMaXx?
1. Ilox naBmeHuem.
2. CamMOTeKOM.
3. Pa3bpeiruBanuem.
4. Bce nepedncieHHBIE.

Bonpoc Tecta 18
Kakne mocnmencTBus BBI3BIBaCT MPEKpAIICHHWE IOJAaYMd Macia K IIeHKam
KOJIEHYaTOro Bayia?
1. Coxkparienue pecypca padOoThl ABUTATENS BCIEACTBUE YBEIMUCHUS U3HOCA.
2. He3nauuTtenbHoe yBenMUeHUE t TPYITUXCS TTOBEPXHOCTEH.
3. BrimaBneHnne MOAMIMITHUKOB U BBIXOJT U3 CTPOS JIBUTATEIIS.
4. YXyaiieHue SKOHOMUYHOCTH pabOThI IBUTATEIS.

Bomnpoc Tecta 19
HaubOosee omacHble IOCJIEACTBHS BO3HHMKAIOT, €CIH JaBJIEHHE Macjia B
CMAa304YHOI CHCTEME CTAHOBUTCS CIUIIKOM...
1. OoapmIuMm.
2. MaJbIM
3. OOJBIINM U MaJIbIM.

Bonpoc Tecta 20
Urto Takoe geToHanus?
1. Bo3HuKHOBEHUE MPHU paboTe IBUTATENS CTYKOB M BHOpAITUH.
2. BO3HUKHOBEHHE PE3KMX METAUIMUYECKMX CTYKOB B BEpPXHEW dacTu
JIBUTATEJSL.
3. B3peiBHOE cropanue paboueli cMecH B ITUIMHAPAX.



4.

CamoBocriiameHeHre pabodeil CMecH Mocie BhIKITIOUEHHUS 3aKUTaHHS.

Bomnpoc Tecta 21
K kakuMm mociencTBUsM TPHUBOIUT [UIMTENbHAs paboTa JBUTATENs IPH

J€TOHAIMOHHOM CTOpaHUu?

CHmKEHUE 4YacTOThl BpAIlCHHS, IOSBICHHE HEPAaBHOMEPHOCTH BpallCHUS
KOJIEHYaTOTO BaJia IBUTATEIIA.

Ileperpes nBurareis.

[losiBneHne 4epHOro AbIMA U3 TIIYLIUTEIS.

OO6ropanue 1 MOBBITIICHHBIN n3HOC fAeTaneit KIIIM.

Ko BceM nepeuncineHHbIM TOCHEACTBUSM.

1.

abrwn

N =

Bonpoc Tecra 22

Yo Takoe KaIWIbHOE 3aKUTaHue?

Bocnnamenenue paboueit cMecH ¢ MOMOIIbIO CBEYH HAKaJIMBAHMUSI.
MeienHoe ropenue padoueit cMecH, BbI3bIBAIOIIEE MEPETPEB CBEYUH.
[IpexxneBpeMeHHOE  BOCIUIAaMEHEHHE pabodeil cMmecu 7O MOMEHTa
BO3HMKHOBEHUSI UCKPOBOTO 3apsi/a.

JIro6oe U3 yKa3aHHBIX SIBJICHUM.

Bonpoc Tecta 23
[To kakuM TpU3HAKAM MOXHO BBISIBUTh BO3HUKHOBEHHE KaJMJIBHOTO

3aKUTAHUA?

1.
2.
3.
4.

[ToBebIlIEHNE YACTOTHI BPALICHUS.

CHuKxeHNE MOIITHOCTH JIBUTATEIS.

BocninameneHne cMecH pu BBIKITIOUEHHOM 3aKUTaHHH.
[To BceM BhIlIEyKa3aHHBIM ITPU3HAKAM.

Bomnpoc Tecta 24
Ha xakoMm pexxume pabGoThl ABUTATESI CKOPOCTh JBIMKCHHUS BO3yXa 4epes

KapOopaTop MUHUMAJIbHAS?

1.
2.

[Tyck X0JIOTHOTO ABUTATEIS.
XO0JIOCTOU XOJI.

3. CpenHue Harpy3KH.
4. TlonHble HATPY3KHU.

Bonpoc Tecta 25

[Tpu mycke X0JI0IHOTO ABUTATEIIS TOpIOYas CMECh, MPUTOTOBJICHHAS B
1. kapOropaTope, MPOXO/Is Yepe3 BHIMYCKHYIO TPYOY...

2. HE U3MEHSET CBOETO COCTaBa.

3. M3MEHSIET COCTaB, CTAaHOBACH Oorauve.

4. W3MEHSET COCTaB, CTAHOBSCH OeTHEE.

Bonpoc Tecra 26



Ha kakom pexume pabOThI IBHUTATENS MPOUCXOIUT HAUXYJIIAs OYHUCTKA
WIMHIPOB OT OTPa0OTaHHBIX T'a30B?
1. Ilyck XOJIOMHOTO JABUTATEISI.
2. CpenHue Harpy3KH.
3. TlomHbIe HArpy3KH.
4. Manblie Harpy3KHU.

Bonpoc Tecra 27
Ha kakom pexume jaBuratenb OObIMHO  paboTtaeT  Hauboiee
POJOJKATEIBLHOE BpEMs?
1. Pe3koe yBelnMueHUE HATPY3KHU.
2. CpenHue Harpy3KHu.
3. IlonmHbie HAarpy3KH.
4. X0JI0CTOH XOJI.

Bonpoc Tecta 28
JlBurarenp paboTaer B peXUME CPEIHMX Harpy3ok. UTo MpouCXOoauT ¢
COCTaBOM TOpIOY. CMECH IIpH PE3KOM YBEIMYCHHUU HArpy3KH, €CJIH CMECh
JIOIIOJIHUTEIILHO HE o0oramars?
1. Ocraetcst 00eHEHHOIA.
2. Cranert OoJjiee OoraToii.
3. Ocrtaetcsa oOoraieHHOMH.
4. Cranert OoJiee OeHOM.

Bonpoc Tecta 29
IIpu wHepaboTaromeM ABUTATENIC YPOBEHb TOIUIMBA B  PaCHbUIATENC
OTHOCHUTEJIHFHO YPOBHSI TOILJIMBA B MOIUIABKOBOM KaMmepe....
1. BbIme.
2. HUXeE.
3. Takoi xe.
Bonpoc Tecta 30
[Ipu paboTaroiieM aBuraTese B Kaporoparop nocrymnaer Bo3ayx. [Ipu atom
BO3JIyX JIBIKETCS C HAUOOJIBIIIEH CKOPOCTHIO B ...
1. BO3nymIHOM naTpyokKe.
2. muddyzope.
3. CMecHUTEIIbHON KaMmepe.
4. munuHape.

Bonpoc Tecra 31

B MomeHT Hayana paboThl ABUraTesi ypOBEHb TOIIMBA B PACIIBUIATENE. .
MOBBIIIAETCA.

MOHMYKACTCS.

OCTaETCs MPEHKHUM.

3aBHCHUT OT KOHCTPYKLIUU KapOropartopa.

=l N =



Bonpoc Tecta 32
BriTekanue TomiaMBa M3 PACHbUIUTENS TJIABHOW JTO3UPYIOIIEH CHUCTEMBI

00yCJIOBJICHO...

1. BO3HUKHOBEHHEM pazpexeHus B nuddy3ope kapOropaTopa.

2. TMyITBCUPYIOUINM JIaBIICHUEM, CO3/ITaBAEMBIM TOTUTUBHBIM HACOCOM.
3. BO3JICHCTBUEM Ha IMeJalIb YIIPABICHUS MOAa9X TOTLINBA.

4. TIOBBINICHUEM YPOBHSI TOTUIMBA B MOTUIABKOBOW KaMepe.

Bonpoc Tecta 33
Kakoe ycrtpoiicTBo (cuctema) obOecrneunBaeT pabOTy aBTOMOOWJIBHOTO

KapOroparopa IpH MPOKPYUYNBAHUN KOJIEHYATOrO Bajla CTapTeEpOM?

1.

2
3.
4.
5

['maBHas n1o3upyromas cucTeMa.
Y CKOpHUTEINBHBIN HACOC.
ITyckoBO€ yCTpOMCTBO.
Cucrema X0JI0CTOro X0Aa.
DKoHOMait3ep.

Bonpoc Tecra 34
Kakoe ycrtpoiicTBo (cucrtema) obOecrneunBaeT pabOTy aBTOMOOWJIBHOTO

KapOropaTopa Mpy NPUKPHITON IPOCCETBHOM 3aCIOHKE?

1.

2
3.
4.
3)

I'maBHas no3upyromas cucrema.
Y CKOpHUTEINBHBIN HACOC.
[TyckoBO€ yCTPOKCTBO.
Cucrema X0JI0CTOTO X01a.
DKOHOMaM3ep.

Bomnpoc Tecta 35
Kaxkoe ycTpoiicTBo (cucTema) obecrnieunBaeT paboTy aBTOMOO.KapOroparopa

MIPU OTKPBITOM HAIOJIOBUHY JPOCCEIBHOM 3aCIIOHKE?

1.

I'maBHas no3upyronias cucrema.
ITyckoBO€ yCTpOMCTRBO.

2
3. YckopuTenbHBIM HAacoC.
4,
5

Cucrema X0JI0CTOr0 X0/a.
DKOHOMaM3ep.

Bonpoc Tecta 36
Kakoe yctpoiictBo (cuctema) oOecreunBaeT pabOTy aBTOM.KapOropaTtopa

IIPU OTKPBITON OoJiee yem Ha 3/4 apoccenbHOU 3aciioHKe?

1.
. YCKOpHUTENBHBIN HACOC.

2
3.
4.
3)

['maBHas no3upyromas CUCTEMA.

IlyckoBO€ yCTpOMCTBO.
CucrtemMa X0JIOCTOTO X0/1a.
DkoHOMaM3ep.

Bomnpoc Tecta 37



Kakoe ycrtpoiicTBO (cuctema) oOecmeumBaeT paboOTy aBTOM.KapOroparopa
IIPU PE3KOM HaXKaTHH HA IMeJajlb M0Ja4y TOIIuBa?
['maBHas po3upyromas cucremMa.
Y CKOpPUTEIIBHBIN HACOC.
ITyckoBoe yCcTpOMCTBO.
Cucrema X0JI0CTOTO X0/a.
DKOHOMaM3ep.

abrwn e

Bonpoc Tecta 38
B xakxoM 1moJI0KEHUHM YCTaHABIMBAIOT BO3MYIIHYIO 3aCIIOHKY TIEPE 3aITyCKOM
XOJIOJTHOTO JIBUTATeIIsA?
1. TTomHOCTBIO OTKPBITOE.
2. B mpuxkpsitoe.
3. B oTkpbITOE HAMOJIOBUHY.
4. TIOTHOCTBIO 3aKPBITOM.

Bonpoc Tecta 39
[locne mycka XOJIOAHOTO JBHUTATENsi BO3HUKAET ONACHOCTH TOTO, UTO
oOpasyrolasics B kapOroparope roprodasi CMeChb...
pe3Ko oOeaHsIeTCs.
pe3Ko odoramaeTcs.
HE3HAYUTEILHO 00€HIETCS.
HE3HAYUTEIHLHO 000TaIaeTcsl.
Bonpoc Tecta 40
I'me oOpasyercss roprodass CMeCh TpPH pabOTe MOJHOCTHIO IPOTPETOTrO
JIBUTATENS HA XOJIOCTOM XOy?
1. B nuddysope.
2. Han apoccenbHOM 3aCIIOHKOM.
3. Tlox npoccenbHOM 3aCIOHKOM.
4. B moOoM w©3 YKa3aHHBIX MECT B 3aBHUCHMOCTH OT KOHCTPYKTHBHBIX
ocoOeHHOCTeH kKapOroparopa.

Bonpoc Tecra 41
IIpu mepexonme ¢ pekMMa TONHBIX HArPY30K HAa CPEIHUE HATrPy3KH COCTaB
roproueii CMecH, IPUroTaBINBAEMOl KapOropaTopOM...
1. He u3MeHsETCS.
2. oOoraraercs.
3. obenusercs.
4. 3aucut ot thna JIBC.

Bonpoc Tecra 42

B xakoM moio)xeHnr HaxoIMTCS KJIalmaH SKOHOMan3epa rnpu paboTe ABUTATENs
Ha CPEJHUX Harpy3kax?
1. B otkpsiTOM.
2. B 3akpbITom.



3. B oTKpBITOM HUIIH 3aKPBITOM.

Bomnpoc Tecta 43
[Ipu pabote B pexuMe MOJTHOW HArpy3KH MPUTOTOBJIEHUE FOPIOYE CMECH B
KapOropaTope MPOUCXOUT 3a CUET paOOTHL...
1. rnmaBHOM MO3UPYIOIIEH CUCTEMBI.
2. KJIalaHa SKoHOMai3epa.
3. 000uX yKa3aHHBIX yCTPOUCTB.
4. HET NPaBWJIBHOI'O OTBETA.

Bomnpoc Tecra 44
Knaman »koHOMai3epa OTKpBIBaeTCS KOTJIA JpOCCETbHAs 3aciOHKa
OTKDBITA...
1. mal/4
2. Ha 1/2
3. Ha 3/4
4, nal

Bomnpoc Tecta 45

[Ipu BKITIOUEHHH YKOHOMAaH3epa MOIIHOCTD JIBUTATEIIS. ..
1. nmoBrwlmIaeTcs.
2. TIOHW)KAeTCs.
3. HE U3MEHSETCS.

Bonpoc Tecta 46

OrpanndyeHue MaKCUMAJIbHOM 4YacTOThl BpAILCHUS OCYLIECCTBISECTCS 34
CUeT...

1. yMmeHbIIEHHS TOJIa4yd TOIUIMBA K PACTBUIMTENSIM TJaBHOW JO3UPYIOLIEH

CUCTEMBI.
MOBOPOTA IPOCCENBHBIX 3aCJIOHOK.
YMEHBIIICHUS Pa3psHKCHUS B CMECUTEIBHOM KaMmepe niu audadyzope.
UCITIOJIb30BAHUS BCEX TIEPEUMCIEHHBIX CITOCOOOB.

oW

Bonpoc Tecra 47
Kakum crmocoboM peryiaupyercss KOJIHMYeCTBO TOIUIMBA, IOJaBaE€MOrO K
dbopcynke 3a onun o6opotr THB/I?
1. HM3meHeHHEM X0J1a ITyHXKepa.
2. VI3MeHeHreM 4acTOTHI BpalllCHHsI KyJIa4KOBOT'O BaJia.
3. TloBopoToM myHxepa.
4. JIroObIM U3 TIepEUHCIIEHHBIX CITOCO00B B 3aBUCUMOCTH oT Mojaenu JIBC.

Bonpoc Tecra 48

B pesynbrare cpabarbiBanuss MyQThl ONEPEKEHUS] BIPHICKA TIPH
YBCIIMYCHUU YaCTOTBI BpPAICHHA KOJCHYATOIO0 BaJla HPOUCXOAUT IMOBOPOT
KyJIa4KOBOTO Bajia HACOCA BBHICOKOTO JIaBJICHHUSL. ..



1.
2.
3.

=

10 XOAY BpalICHUs.
IIPOTUB XOJ1a BpALICHUS.
HET [OBOPOTA.

Bonpoc Tecra 49
AxkyMmymsiTopHas 6aTapes...

2. mpeoOpa3yeT TEIJIOBYIO DHEPTHi0, 3aKIIOUCHHYIO B
ANEKTPUIECKYIO SHEPTHUIO.
3. 00a oTBeTa MpaBUIIbHEIE.

Bonpoc Tecta 50

Yro npencraBiseT coOOU 3MEKTPOIUT?

1. KOHHGHTpHpOBaHHaH CCpHasd KHCJIOTA, CcoacpiKaliasa

KOJINYCCTBO BOAEI.
2. PaCTBop OHpCIIGJIGHHOfI IINIOTHOCTHU CGpHOﬁ KHCJIOTBI B ,Z[PICIIHJIJIHpOBaHHOﬁ
BOJC.

w

HAKaIlLIMBACT DHCPTUIO IIPH 3apAAC U OTAACT €C HOTpC6HT€JIS[M IIpH paspsaaKe.

AJICKTPOJIATE, B

HC3HAYUTCIILHOC

PaCTBop cepHoﬁ KHCJIOTBI B BOAC, O“IHHIGHHOfI 0T MCXaHNYCCKHUX HpHMeCGﬁ.

4, KOHHGHTpHpOBaHHa}I, MTOJIHOCTBIO 00C3BOKEHHAST WU pa3BCACHHAA B BOJC
CCpHasA KHUCJIOTaA.

Bomnpoc Tecra 51

[TpuroraBnuBas 3MEKTPOJIUT, CICAYET...

1. TUTH KUCIOTY B BOJY.

2. NMUATH BOAY B KUCJIOTY.

3. NeWcTBOBAaTh OJHUM M3 YKa3aHHBIX CIIOCOOOB B 3aBUCHMOCTH OT TpeOyemMoit
IUIOTHOCTH.

1.

2.
3.
4

N

Bonpoc Tecta 52

Kak MeHseTcss XWM.COCTaB 3aJIUTOTO B aKKyMYJATOPHYIO Oatapero
AJIIEKTPOJIUTA B IIpoIlecce 3apsiaa?

YMeHbaeTcs coaepKaHue BOJIbI.
YBenuunBaeTcs coepKaHue BOJIbI.
YMeHbIIaeTCs CONePKAHNE KUCITOTHI.
He mensercs.

Bonpoc Tecta 53

[110THOCTE ANEKTpOIUTA B Pe3ysIbTaTe 3apsijia OaTape...
YBEIIMYUBACTCH.

YMEHBIIIAETCS.

OCTaeTCsl HEM3MEHHOM.

Bomnpoc Tecra 54
[Iponyckanne TOKa uYepe3 MOJHOCTBhIO 3apsiKEHHYIO

Oarapero BEJIET K...

AKKYMYJISITOPHYIO



1.

oW

BBIJICJICHUIO Ha TJIACTUHAX CEPHOKUCIIOTO CBUHIIA.
BBIJICJICHUIO Ha MJIACTUHAX YaCTULl AKTUBHOM MacCHhl.
XUMHUYECKOMY Pa3NIOKEHHIO (IJIEKTPOIIU3Y) BOIBI.
MOSIBJICHUIO BCEX MEPEUHCICHHBIX MMOCIEICTBHM.

Bomnpoc Tecta 55
[TpucoeanHsITh K BBIBOJAM aKKyMYJSITOPDHOW Oaraper KIEMMBI TMPOBOJIOB

BHCIITHEH IIEMH CIEAYyeT TakK, Y4TOOBI C MAacCOW COEIUHSJICS BBIBOJ, MMEIOITUI
MAapKHAPOBKY...

1.
2.
3.

(+)
(-)
(+)mmm (-)

Bomnpoc Tecta 56
Eciu  mapkupoBka TMOJIOCOB OTCYTCTBYET WM IUIOXO  pa3linyuMa,

IMOJIIPHOCTD BBIBOAA OIIPCACIIACTCA 11O ...

1.

2.
3.
4

W e

qTo...

H~wnh e
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BBICOTE BBIBOJIA: TIPUUEM BBIBOJI ( - ) UMEET OOJIBIIIYIO BBICOTY.

[[BETY BBIBOJIA: MPUYEM BBIBOJI ( - ) UMEET 0oJiee TEMHBIH 1IBET.
JMaMeTpy BbIBOJA: MpUYEM BbIBOJ ( - ) TOHBIIE BbIBOJIA ( + ).

dbopme BBIBOJIA: TPUYEM BBIBOJI ( - ) UMEET HIJIUHIPUIECKYIO GOopMy.

Bomnpoc Tecra 57

B mapkupoBke akkymynisitopHoit 6arapen 6 CT-60 DM, 6 - 370...
YUCJIO TUIACTUH B MOTYOJIOKE.

YHUCJIO aKKyMYJISITOPOB B OaTapee.

HaNpPsOKEHUE OJTHOTO aKKyMYJISITOpa.

HaNpsDKEHUE aKKyMYJIITOpHOM OaTapen.

Bomnpoc Tecta 58
B MmapkupoBke akkymyinstopHoit O6atapen 6 CT-60 OM, "CT" o3Hauaer,

Oatapes COOTBETCTBYET TPEOOBAHUSIM TOCYAapPCTBEHHOTO CTaHIapTa.
cenapaTropbl U3TOTOBJICHBI U3 CTEKJIIOBOJIOKHUTA HIIA CTEKJIOTEKCTOJIHUTA.
pelIeTka MIacTHH W3TOTOBJICHA U3 CBHHIIA, a 0aK - TepMOIUIacTa.
Oatapest obecrieunBaeT OTAaqy OOJIBIIOrO TOKa pHU paboTe crapTepa.

Bonpoc Tecta 59

B mapkupoBke akkymyssitopHoit 6arapen 6 CT-60 OM, "60" - 37o0...
MaKcUMalibHasi MPOAOIKUTEIBHOCTh Pa0dOThI B 4acax MpH pas3psKe.
IIpeNENIbHBIN TOK B aMIepax, OT1aBaEMbIi ITPU BKIIFOUEHHUH CTapTepa.
BpEMs HETIPEPHIBHON PabOTHI (B CEK) MPHU BKIIFOUCHUH CTapTEPA.
JJIEKTpUYECKasi eMKOCTh OaTapeu, BhIpaKeHHas B aMIlep-yacax.
Bonpoc Tecta 60

OTKiII0YeHHE aKKYMYJISITOPHOM O6aTtapen OT BHEIIHEH IIeTH. ..

1. momHOCTRIO HIcKIIOUaeT majgeHue DJ]C Ha BeIBogax O6arapen.



2.
3.
4.

CHIDKAET CKOPOCTh paspsia U YBEIUYUBAET CPOK CITYKOBI.
HE OKa3bIBAET CYIIECTBEHHOTO BIMSIHUS Ha CPOK CITY>KOBI OaTapeu.
YBEJIMUUBAET CKOPOCTh pa3psiga U YMEHBIIAET CPOK CITY>KObI

Bomnpoc Tecta 61
CaMopasps akkKyMyJIITOpHOU OaTapen, XpaHSIIEHCs C DIIEKTPOIUTOM. ..

3aMeJISIeTCA 10 MEPE CHUYKEHUS TEMIIEPaTyphl.

1. mpoTtekaer Oojiee HMHTEHCHMBHO TMPH HHU3KUX TEMIIEpAaTypax, 4YeM MpHU
BBICOKHX.
2. He 3aBHUCHUT OT TeMIIepaTypbl XpaHEHUS.

Bonpoc Tecra 62
Jlnst HopMmanibHOW paboThl MOTpeOuTeNel HampsbKeHHe, BbIpabaThiBaceMoe

reHEepaToOpOM, JOJKHO OBbITh B Ipeesnax...
1.9..11 B

2.11...13 B

3.13..15B

4.15..17B

Bonpoc Tecta 63
[Tpr MCUE3HOBEHWHM MATHUTHOTO TOJIS B KATYIIKE 3a)KUTAaHHUS BO3HUKACT

SC...

P

TOJIBKO B IEPBUYHON OOMOTKE.

TOJIbKO BO BTOPUYHON OOMOTKE.

KaK B IEPBUYHOM, TaK U BO BTOPUYHON OOMOTKE.
HUT'JI€ HE BOZHUKAET

Bomnpoc Tecta 64
Hckpenne Mexay KOHTAKTaMH TPEpHIBATENII B MOMEHT HMX pPa3MbIKaHHS

00yCJIOBJICHO...

1

2.
3.
4.

1.

TCIINIOBBIM I[CﬁCTBHCM TOKaA.
ABJICHUCM CaMOMHAYKIIHUH.
SIBJICHUCM MHAYKIHH.

BCEM IICPCUNCIICHHBIM BBIIIIC

Bonpoc Tecta 65
K kakuM mociaeacTBUSM MIPUBOJINT UCKPEHUE MEXKTy KOHTaKTaMU?
1. CoxkparmiaeT Cpok CIy>KObI IpepbIBaTENsl.
2. Yckopsercs mpolLecc HCUe3HOBEHUS TOJIs.
3. IIpoucxoaut TepMuyuecKoe ympoOYHEHNE KOHTAKTOB.
4. Tlossimaetcs 9/]C Bo BropuunHoii 0omMoTke K3.
Bonpoc Tecta 66
K kakuMm mociaeIcTBUSAM MTPUBOIUT UCKPEHUE MEXKTy KOHTAaKTaMu?
YckopsieTcs mpoiecc HCUe3HOBEHUSI MAarHUTHOTO TTOJISL.



aMCIJACTCA MPOUCCC NCHC3HOBCHUA MAaIrHUTHOTO I10JIA.

3. Tlosemmaercs 9JIC Bo BropuuHoit oOmMoTke K3.

Hwn e

Bomnpoc Tecta 67
K kakum mociaeacTBUsAM MPUBOIUT UCKPEHUE MEXKTY KOHTaKTaMu?

Y ckopsieTcst mpoliecc HCUE3HOBEHHSI MAarHUTHOTO TTOJIS.
[TporcxoauT TepMUIECKOe YIIPOUYHEHUE ITOBEPXHOCTH KOHTAKTOB.
[Tobimaercst 3/1C Bo BTopuuHoii oomoTke K3.

[Tonmxaercs 3/1C Bo BropuuHoit oOmoTke K3.

Bonpoc Tecta 68
JInst  ycTpaHeHHsST WCKPEHHUS KOHTAaKTOB WPEPHIBATENII B KOHTAKTHBIX

CUCTCMaAX 3aKUTaHUA NPUMCHAKOT KOHICHCATODP, KOTOpBIﬁ IIOAKJIIOYACTCA. ..

1.
2.
3.

abswn

no

BO BCEX CIIy4asiX MapaJuIeIbHO KOHTAKTaM IIPEPhIBATEIIS.
TOJIBKO ITOCJIEA0BATEIIbHO KOHTAKTaM.

[1apajulesIbHO UIIU MOCIEA0BATEIbHO KOHTAKTaM IIPEPhIBATEIIS.

Bomnpoc Tecta 69

KoHzeHcaTop TO3BOJISIET YMEHBIIUTh MCKPEHUE MEXKIYy KOHTAKTaMHU
IIpepbIBaTENA BCIECICTBHE. ..

YMEHBIIECHUS CUJIbI TOKA, IPOXOAAIIETO MEKY KOHTAKTAMH.

3apsia KOHAEHCATOPAa B MOMEHT Pa3MbIKaHHSI KOHTAKTOB.

pa3psiaa KOHAEHCATOpa B MOMEHT Pa3MbIKaHHSI KOHTAKTOB.

YCTpaHEHHs] CAMOMHIYKLIUU B IepBUYHON 0OMoTKe K3.

Bonpoc Tecta 70

Kynavyok npepeiBarens...

KECTKO COEIUHSETCS] C MPUBOJHBIM BaJIOM M BpAIlaeTcs C HUM KaK OJIHO
enoe.

MO’KET IOBOPAUMBATHCS OTHOCUTENBLHO Bajla Ha HEOOJBIION YroJl.

MOET CBOOOJHO TTPOBOPAUYMBATHCS OTHOCUTEIHLHO Basia Ha JI000# yrod.

IIkaJjia cooTBeTCTBHSI PEUTHHIA 10 AMCHUIIMHE U OLIEHOK

Menee 61% HE YJIOBJIETBOPUTEIHHO
Ot 61% 1o 75% Y 10BNETBOPUTEIBLHO
Ot 76% 1o 85% Xopo1io
Ot 86% 10 100% OTan4HO




Ne . MuHuMAaJbHOE
BecoBoii
n/ HanmenoBanue TpedoBaHue
dopma k03¢pPpuuue | Makcumaiab
n KOHTPOJILHOTO . JJIs1 IONMYCKA K
KOHTPOJIs HT HbII 0aJLI .
MeponpusiTus (%) ceMecTpoBO
0
aTTecTALMH
1 | IHocewenue 3ausaTuin ITocemenus 6 6 3
Brinonnenue
. PI'3 16 16 12
MIPAKTUYECKUX 3aHATUN
Teoperuueckuit
p Koncrext 6 6 3
MaTepuan
CaMmocrosTensHas
Ompoc 6 6 3
pabora
2 | Ilocemenue 3aHATHI ITocemenus 6 6 3
Brinoinenue
. PI'3 15 15 11
MIPAKTUICCKUX 3aHATUN
Teopernueckuii
p Koncmekr 6 6 3
Marepual
CaMmocrosTrenpHas
Ompoc 6 6 3
paborta
3 | IToceuienue 3aHaTuin ITocemenus 6 6 3
Brinoinenue
. PI'3 15 15 11
MIPAKTUIECCKUX 3aHATUN
TeopeTuueckuit
p Koncmekr 6 6 3
Marepual
CamocTosTenpHast
Omnpoc 6 6 3
paborta
4 DK3aMeH DK3aMeH 0 - -

Kpurepuu onenku noxiaaaa, pedepara, KypcoBoii padoThl B TOM YHCJIe
BbINIOJTHEHHBIX B (popMe npe3eHTauuu

100-85- GamsoB - eciu OTBET MOKa3bIBAET MPOYHBIE 3HAHUS OCHOBHBIX
MPOIIECCOB M3yYaeMOU MPeIMETHOM 001aCTH, OTJIMYAETCS TITyOMHOM U MOJTHOTOM

PACKPLBITHA TEMbI; BJIAICHUC TCPMHUHOJOTHICCKUM aIlraparoM; YMCHHC OOBSICHSITH

CYIIHOCTb, SIBJICHUMN, TTPOIICCCOB, COOBITHM, JIeJIaTh BHIBOJIBI M 000O0IICHNS, 1aBaTh
apTyYMEHTHPOBAHHBIC OTBETHI, PUBOJIUTH MPUMEPHI; CBOOOHOE BIaACHUE

MOHOJIOTHYECKOM PEYbLO, JIOTUIHOCTD U MOCJICAOBATCIIbHOCTD OTBCTA; YMCHHUC

IPUBOJUTH PUMEPHI COBPEMEHHBIX NMPOOJIEM U3ydaeMoi 00JIacTH.
85-76 - 6aIoB - OTBET, OOHAPYKUBAIOIIHMIA MPOYHbIE 3HAHUS

OCHOBHBIX MPOIECCOB U3y4aeMOil IPEAMETHON 00J1aCTU, OTIIMYACTCS TIIyOUHON U

MOJTHOTOM PACKPBITUSI TEMBI; BIIAJICHUE TEPMUHOJIOTUUECKUM arapaToM; YMEHUE
OOBSICHSITH CYIITHOCTb, SIBIICHHI, MPOIIECCOB, COOBITUH, JeaTh BEIBOBI U




000OIIeHNs, JaBaTh AapryMEHTUPOBAHHbIE OTBEThl, NPUBOAUTH TMPUMEPHI;
cBOOO/IHOE BJIaJICHUE MOHOJIOTHYECKOH peublo, JIOTUYHOCTb u
NOCJIE0BATENBHOCTh OTBETa. OJHAKO JOIYCKAeTCsl OJHA - JABE HETOYHOCTU B
OTBETE.

75-61 - 6asni - olleHUBAETCs OTBET, CBUACTEIBCTBYIOIINI B OCHOBHOM
0 3HaHUM MPOLECCOB U3YUAEMOU MPEAMETHOM 00JIACTH, OTIIMYAIOLIUICS
HEJOCTATOYHOW MTYOMHOM U MOJTHOTOM PACKPBITUS TEMbI; 3HAHUEM OCHOBHBIX
BOIPOCOB T€OpHUH; C1a00 chopMHUPOBAaHHBIMU HABBIKAMU aHAIN3a SBICHU,
IPOLIECCOB, HEAOCTATOYHBIM YMEHUEM J1aBaTh ApIYMEHTUPOBAHHBIE OTBETHI U
IPUBOJUTH IPUMEPHI; HELOCTATOYHO CBOOOIHBIM BJIaIECHUEM MOHOJIOTUYECKOM
peublo, JOTUYHOCTHIO U MOCJIEI0BATEIbHOCTBIO OTBETA. J{0MyCKaeTcs HECKOIBKO
OIIMOOK B CO/IEP)KaHUU OTBETA; HEYMEHHE IPUBECTH MPUMEP Pa3BUTHUS CUTYaIUH,
IIPOBECTH CBSI3b C IPYTUMU aCIIEKTAMH U3y4yaeMOoi 00JIacTH.

60-50 - GamioB - OTBET, OOHAPYKMBAIOIINN HE3HAHUE TIPOIECCOB
U3y4aeMoil TpeIMETHOM O00JACTH, OTIMYAIOLIMICS HErTyOOKMM paCKpPbITUEM
TEMbl; HE3HAaHUEM OCHOBHBIX BOIIPOCOB TE€OPUHU, HEC(HOPMHUPOBAHHBIMU HABBIKAMU
aHaIM3a SBJICHUM, MPOLECCOB; HEYMEHHMEM J1aBaThb APIYMEHTHPOBAHHBIE OTBETHI,
CllabbIM BJIAJICHUEM MOHOJOTHYECKONH peublo, OTCYTCTBHEM JIOTMUHOCTH H
NOCJIEIOBATENBHOCTH. JlOMMYCKAOTCS CEPhE3HBIE OLUMOKU B COACPKAHUN OTBETA;
HE3HAHHE COBPEMEHHOM MPOOIEeMaTHKN U3y4aeMOi 00IaCTH.

OueHoYHbIe CPEACTBA sl MPOMEKYTOUHOI aTTecTAlMU

[IpomexxyTouHasi arrecTanusi CTYICHTOB 10 jaucuuriuinHe «CuioBbie
arperarb» MPOBOIUTCS B COOTBETCTBUM C JIOKAJIbHBIMH HOPMAaTHUBHBIMU aKTaMH
JIB®Y u siBnsercst 06s3aTeIbHOM.

B 3aBucuMoOCTH OT BHJa MPOMEXKYTOYHOTO KOHTPOJIS MO JUCIUIUIMHE H
GOpMBI €T0 OpraHMU3aIlid MOTYT OBITh HCIIONB30BAHBI PA3TUYHBIC KPUTEPHUH
OLICHKHW 3HAHWUM, YMEHUI U HABBIKOB.

[Ipu oueHKe ypOBHSI 3HAHUM CTYIEHTOB IO PEHUTHUHIOBOI cHcTeMe (POPMBI
KOHTPOJIS (117151 O4HOM (hOpMBI OOYUEHUS) IPUBOIATCS B peHTHHT-TUIaHe. [Ipu sTom
MpeIoaraeTcs AeJieHne Kypca Ha 3 meproja, KKkl U3 KOTOPBIX OLIEHUBAETCS
KOHTPOJIbHBIM MEPOTIPUSITHEM.

IlepeyeHb TUIIOBBIX BONPOCOB /ISl IPOBEACHUS MPOMEKYTOYHOM
arrecrauuu (3K3aMeH)

Pazgeua 1. O01mee ycTpoicTBO ABUraTesieid BHyTPEHHEIr0 CropaHus
1. Knaccuduxkarus qsuraTesneil BHyTPEHHETO CTOPaHUSI.



Mexanm3mel JIBC.

Cucremsl /IBC.

OcCHOBHBIE ITapaMeTPhl IBUTATEIICH.
CxopoctHas xapakrepuctuka J[BC.

ok wn

["azoTypOunHbIN qBUTraTeNb. KoHCTpyKIKA. OCHOBHBIE JOCTOMHCTBA U

HEJIOCTaTKH.

7. PotopHo-nopiiHeBsie apuratenu. Koncrpykuus. OCHOBHbBIE JOCTOMHCTBA U
HEJIOCTaTKH.

8. Tenaeniuu u nepcrekTuBsl pa3sutus BC

9. T'ubpuaHbie CUIOBBIC YCTAHOBKUA aBTOMOOMIIEH. PexxuMbl paboThl CUIIOBOM
YCTaHOBKH.
Pasnea 1. PaGoune npoueccol n nokaszarean /ABC

10. CmeceobpazoBanue B JIBC. TommmBo 115 nu3eneit u OEH3MHOBBIX IBUTATEIICH.

11.CmeceoOpa3oBaHue B JU3EIIE.

12. PabGoune mporiecchl IBYXTaKTHBIX OCH3MHOBBIX M TU3CIbHBIX JBUTATEIICH

13.Pabouue mpoiiecchbl YeThIPEXTAKTHBIX ABUTATENCH

14.Pabounii mporecc OEH3MHOBOTO JBUTATENSI C HEMOCPEACTBEHHBIM BIIPHICKOM
TOIUUIMBA B LIWJIMH/PHI.

15.unukatopHble  AUarpaMMbl  JBYXTaKTHBIX OCH3MHOBBIX U  JIU3EJIBHBIX
JIBUTATEJICH.

16.luqukaTopHble AWarpaMMbl YETBIPEXTAKTHBIX OEH3MHOBBIX W JIU3EIHHBIX
JIBUTATEJICH.
Paznen III. Mexanusmbl JIBC. AHaIM3 KOHCTPYKIMH

17 . Muoromunuaapossie neurarenu. [lopsaox padots [IBC.

18.Kunemarnueckuii ananm3 KIIIM. Cunsl, aetictByromiue B KIIIM.

19.0croB nBurarens. Tumbl M cocTtaB octoBa. ['miib3bl mumuHAPOB. IlopiiHwy,
MOPIITHEBBIE KOJIbIIA U MaJIbIIbI.

20.KonenuaTsiii Baj, NIATYHBI U TIOIIITHITHUKH.

21 KoHCTpyKIIMK KaMep cropaHusi OEH3MHOBBIX JABUTareneil. beH3uHb

22 .Mexanu3Mm rasopacnpeneneHusi. Haznadenwe, TUmbl U oOlee  yCTPOMCTBO
MEXaHU3Ma ra3opacipeieaeHus.

23.I'azopacnpenenenue JBYXTaKTHBIX JIBUTaTEJIEH. I'mppaBinueckue
KOMITEHCATOPBI.

24. JTnarpamma a3 razopacnpeeieHus YeTbIPEXTAKTHOTO JIBUTATES.

25.Perynupyemsie da3zbl razopacmpeaenenusa. CrnocoOsl perynupoBanus Qas.
Pazagen IV. Cucrembl IBC

26.Cuctema uTaHusi KaporopaTopHOTO ABUTarens. KapOoropaTop u ero CUCTEMBI.

27.Cuctema nuranus ausenei. OOmas cxema ImuTaHus. PacrnpuinBadue TOIINBA U
napaMeTpbl paclbUINBaHUS.



28.CucteMa mnuTaHus Ta30BbIX JBurareneil. OcoOeHHOCTH pabOThl Ta30BBIX
nsurateneil. ['a300a1m0HHbIE YCTAHOBKHU.

29.CucTteMbl ¢ UHKEKTOPHBIM BIPHICKUBAaHUEM OCH3MHA

30.Cucrema cmasku apurareneit. Kinaccudukamms macen.

31.0OcHOBHBIC HApYIICHUS HOPMAJILHOTO CTOPAaHUS B JBUTATEISIX C HCKPOBBIM
3aKUTAHUEM.

32. TOKCHYHOCTH ¥ ILIMHOCTH OTPabOTaBIINX Ta30B.

33.Pexumbl paboThl ABUraTeNnei. Buabl TOMIMBOBO3AYIIHBIX CMECEH.

34.KapOroparop. TormnmmBoao3upyloime cucteMbl kapOroparopa. MHOrokamMmepHsble
KapOIOpaTopHI.

35.Cuctembl  3axkuranus.  Karymku — 3axkwuranug. CBeud — 3aKuraHwusl.
TeMIiepaTypHbIi peKUM CBEUH.

36.Cuctembl  Brpeicka ¢ pacnpeaenutenbHbiM  THBJ[ u  snexTpoHHBIM
yIpaBICHUEM.

37.Hammnys. CucteMbl HaITyBa.

38.05ekTpoHHOE  peryjaupoBaHue  BIpbhickoM. CucTema  BIpBICKA C
pacrpeieIMTeIbHBIM HACOCOM U DJIEKTPOHHBIM PEryJIUPOBAaHUEM.

39. AkkymynstopHas cucrema (Common Rail) ¢ HemocpecTBEHHBIM BITPBHICKOM.

40.0OCHOBHBIC JIEMEHTHI CHCTEMBI CMa3KH M MX Ha3HAYCHUE.
Paznen V OcHOBBI TMHAMUKY IBUTATEJIEH

41.Kunematuueckuit ananus KILIM.

42.Cunel 1 MOMEHTHI, AeiicTBytomnue B KIIIM

43.Metoauka onpeneneHus CyMMapHoro kpyTsiero Momenrta B JIBC

44 TlpuunHbl HEYPaBHOBEIIEHHOCTH JIBUTaTEICH

45 TlpuHIIUIIBI yPAaBHOBEIIMBAHUS IBUTATEIICH.

46.YpaBHOBemMBaHue kojieHyaToro Baia JIBC



dopmMa 3K3aMeHANMOHHOT0 OMJIeTa

§

MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOUN ®EJIEPALIN
denepanbHOE roCy1apCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE
BbICILIEr0 00pa30BaHuUs
«/laJIbHEeBOCTOYHBIN (eepaIbHbIil YHHBEPCUTET)

(ABDY)

NH>KEHEPHAS IIKOJIA

OOII 23.03.02 HazeMmHbIe TpaHCIIOPTHO-TEXHOJIOIMUYECKUE KOMILIEKCHI

Jucuunianaa CUIIoBbIE arperarsl

®opma 00yueHHs1 OUHas

CeMecTp 00y4yeHHsi OCCHHUI

Peasusyromas kagenpa TpaHCOOPTHBIX MalllMH U TPAHCHOPTHO-TEXHOJIOTMYECKUX MPOLIECCOB

3K3AMEHAILIMOHHBINA BUJIET Ne20

Knaccudukanus nsurareneil BHyTpEHHEro CrOpaHus.
CmeceoOpa3oBaHue B qu3ele.
Muoronunuaapossie npurarenu. [lopsaok padots IBC.

Tokcu4HOCTDL M JABIMHOCTbD OTpa6OTaBIJ_II/IX ra3os.

o~ WD Be

Kunematnueckuii anains KILIM.

3aB. kadeapoii K.T.H. goneHt C.M. Yrai




Kpurtepuu BoicTaB/IeHHS OLIEHKH CTY/ICHTY Ha JK3aMeHe

o JAMCUUIIJINHE «I[Bl/ll"aTeJ'II/l BHYTPCHHETO CrOpaHUs».

Banasl
(peHTUHTOBOM
OLICHKH)

Onenka

3ayera/

IK3aMeHa
(cranmapTHas)

TpeGoBanus Kk chopMUPOBAHHBIM KOMIIETEHIUSM
Jlonucams oyenxy 6 coomeemcmeuu ¢ KOMneMeHYusMU.
Ilpussazamv Kk oucyuniumne

100-86

«zaumenroy/
COMIUYHOY

OrneHka «OTJIMYHOY BBICTABISIETCS CTYACHTY, €CIIH OH
r71yOOKO ¥ MPOYHO YCBOMJI MPOTPaMMHBIN MaTepua,
WCYEpIBIBAIOIIE,  IOCJIEI0BaTeIbHO,  YEeTKO |
JOTMYECKH CTPOMHO €ro M3J1araer, yMeeT TECHO
yBSI3bIBATH ~ TEOPUI0O C  MPAKTHKOH, CcBOOOAHO
CIpaBIsETCS C 3aJadaMH, BOIPOCAaMU U JIPYTUMHU
BUJIAMU MPUMEHEHUS 3HaHUH, IPUYEM He
3aTpygHSIETCS. C OTBETOM TMPU  BHUJIOM3MEHEHUU
3aJlaHui,  UCHOJB3YeT B  OTBETE  Marepual
MoOHoOrpaduyeckoit JTUTEPaATYpPHI, MIPaBUIIBLHO
O0OOCHOBBIBAET  MPUHATOE  pEIIEHUE,  BIAJEET
Pa3HOCTOPOHHHUMU HaBBIKAMH U IIPHEMAMHU
BBITIOJTHEHUS MpakTuyeckux 3aaay no JBC.

85-76

«zaumenoy/
«xopoutoy

OneHka «xopoIo» BBICTABIIAETCS CTYICHTY, €CIIU OH
TBepo0 3HaeT marepuai o /IBC, rpamoTHO U 110
CYLIECTBY M3JIaraeT €ro, He JOIyCKas CyIeCTBEHHBIX
HETOYHOCTEW B OTBETE HA BOMPOC, IPABUIBLHO
IIPUMEHSIET TEOPETUYECKHE MTOJIOKEHUSI TPU

pELICHUH IPAKTUYECKHUX BOIIPOCOB U 33]1a4, BJIAJIEET
HGO6XOI[HMBIMH HaBbIKaMH u npueMamMu ux

BBITIOJIHCHUA.

71-61

«3aumenoy/
«VO0BIIEMBOPUMETLHO»

Onenka «yJIOBJIETBOPUTEIHHO» BBICTaBJISICTCS
CTYJIEHTY, €CIIM OH MMEET 3HAHMS TOJIbKO OCHOBHOI'O
marepuana no JIBC, HO He ycBoun ero jeTaiew,
JIOMYCKaeT HETOYHOCTH, HEIOCTATOYHO IPaBUIIbHBIC
(hOopMyJIMPOBKY, HAPYILIEHUS JIOTUYECKOM
MOCJIEI0BATEILHOCTH B U3JI0KEHUH MPOIPAMMHOIO
Mmarepuaia, UCIIBITHIBACT 3aTPpYyAHCHUA npu
BBITIOTHEHUH TPAKTUYECKHUX PadoT.

60-50

«He 3a4meHo»/
«He
VOOBIEMBOPUMETLHO»

OneHka «Hey/10BIETBOPUTEIBHO» BBICTABIISAETCS
CTYIEHTY, KOTOPBII HE 3HACT 3HAUUTEIBHON YacTH
nporpaMMHoro marepuana o JABC, nonyckaer
CYIIECTBEHHBIE OIINOKHU, HEYBEPEHHO, C OOIBIINMHU
3aTPYAHCHUAMU BBITTOJIHACT MPAKTHYCCKUC pa60TBI.
Kak npaBumo, omieHKa «HEeYyJ0BIETBOPUTETHHO
CTaBUTCA CTYACHTaM, KOTOPLIC HE MOT'YT ITPOAOJIKUTH
oOyueHue 6e3 TOMOTHUTENbHBIX 3aHATUH TI0
COOTBETCTBYIOIIEH TUCIUTIIINHE.




[Ipunoxenue 3

MUHHCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
denepanbHOE TOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIETO IPO()ECCHOHATTBHOTO 00pa30BaHuUs

«/laIbHEeBOCTOUYHBIN (eepaIbHbIIl YHUBEPCUTET)
(ABDY)

HNHKEHEPHAS IIKOJIA

METOAUYECKHUE YKA3ZAHUA
o JMCIUIIJIMHE
«CuJjioBblie arperaTbb»
Hanpasaenne nogrorosku 23.03.02 HazeMHbIe TPaHCHIOPTHO-TEXHOJIOTHYEeCKHE KOMILJICKCHI

HpO(bI/IJ'IBZ <<HOZ[’BéMHO-TpaHCHOpTHBIC, CTPOUTCIIbHBIC, TOPOKHBIC MAITMHBI 1 O60py,Z[OBaHI/IC»
(I)opMa MOATOTOBKH OYHaA



BaaauBocTok

2016
Mertoauuecke yKa3aHHUsl 1O BBIIIOJHEHUIO KYpCOBOW pabOThI TUISt
CTYy/JICHTOB OOIT 23.03.02 «Ha3zeMHblE TPaHCHOPTHO-TEXHOJOTHYECKUE

KOMILIEKCOB»
npoduiib: "IlogbeMHO-TPaHCIOPTHBIE, CTPOUTENIBHBIE U TIOPOKHBIE MAILIUHBI "
[1o mpeamerty «/IBurarenn BHyTPEHHETO CTOPAHUS

1. KYPCOBA PABOTA

1.1 Ucxonurie 1aHHBIE

PaccuuTaTh pabounii MK JBUTATENS BHYTPEHHETO CTOPaHUs, IPEAHA3HAYECHHOTO
JUIl YCTAaHOBKM HA TPaHCIOPTHOE cpeacTBO. [lo  maHHBIM pacdera MOCTPOUTH
VHJIMKATOPHYIKO JHArpamMMmy, OIIPEICIIUTh OCHOBHBIE pa3MeEpbl JIBUTATEls,
MPEANOIAraeMyr0 3JKOHOMUYHOCTb U CUJIbL, elicTBytomue B KIIIM.

Heo6xonumpbie HCXOHBIE JaHHBIE TSl BHITTOJTHEHUS KypPCOBOM paOOThI IPUBEICHbI
B Tabnuie [lpunoxenus 2.

BolnonHsieMblii  BapHaHT COOTBETCTBYET JBYM TNOCIEIHMM LHUPpaM HoMepa
3a4E€THOM KHUXKH, €clid 3HaueHue uncia 50 uim Oosibiie, TO HYyKHO OTHATH 50 u
pe3ynbTar Oy/AeT COOTBETCTBOBATH BAPUAHTY.

1.2. MeTtoauyeckre yKa3aHus K BBITIOJIHEHUIO KypCOBOM pabOThI

TensioBoii pacuer. PaccMoTpuM KJaccHMYeCcKyH Mojesib pacdeTa pabodero
nporiecca, npeaioxkennyto npodeccopamu B.M. I'puneBckum u E.K. Ma3unrom.
OnHu 6a3upyroTCsl Ha 3aBUCUMOCTSX, ONMMMCAaHHBIX B TJI. 2 U 3 /1/. OCHOBHBIC ATaIIbI
pacdera 1o JaHHOW MOJEeJM TPEJCTABICHbI HUKE. PacdyeT mpoBOAST, UCXOI W3
3aJJaHHOTO0 THUIMA JABUTATeNIs (C MCKPOBBIM 3)KUTAHUEM WIIM JIU3€JIs1) MOITHOCTH

JBC Ne, uactorst BpalleHus kojenuaroro Bana N, uucna numaapoB i, CTCTICHH
ckatusi € u koddourmenra u3dsiTka Bosayxa. Tommso - 6ensun (Jc = 0,855,
gH = 0,145), nuzmas temiora cropanus H,= 44000 kJ[x/kr. [{uzenpHOe TOIIJIUBO
(Jc = 0,87, gn =0,126, Jo =0,004), Hu3mas temiora cropanus H, = 42000



k/x/kr. Ilpu pacuerax mpuHATH HOpMaibHble aTMocdepHbie ycnoBusi: Pp=0,1
MlIla; 7o =290 K

Pacuer ABUTATE/IA C HCKPOBBLIM 3 KUTAHUEM

1. TCOPCTH‘IGCKI/I H€O6XOI[I/IMO€ KOJIMYCCTBO BO3AyXa I CrOpaHuA 1 xr

TOIIJINBA
1 89
-~ (—=°c4+8
° 023" 3 9.),
n
1 9.,3,
=—(—=+
b 0,208(12 4)’KM°“‘°

2. CYMMapHOG KOJIMYECTBO CBEXKEHU CMCCH, KMOJIb

MI:aLO+%LT

I'me T - MonekynsapHas macca Tommmsa, LIT = 114 kr/kmoins
3. KomnuecTBO OTAENBHBIX COCTABISIONIMX MPOAYKTOB CrOpaHHs, MpUHUMAs

k=05

l-«o
M_=0,416——Kk
co 1+k LO
9u l-a
M == —-2k——0,208
"0 o 1+k L
M
M., =kM, k= A
Jc
MCOZZE_MCO
M, =0,792al,
Mo, =0

CyMMapHOe KOJIMYEeCTBO NPORyKToB cropanmus M, = XM,
TeopeTnueckuit K03GOUITUEHT MOJIEKYISIPHOTO U3MEHECHHS
Ho =M,/ M,

4. TlapamMeTpsl BIlycKa
[IpuHuMaeM mpupalieHue TeMIEepaTyphl B Ipoliecce MoaorpeBa 3apsiaa
AT=0...20°C K



3ajaeMcs mapaMeTpaMH OKPY’KaroIIel cpenpl, TeMmreparypoil Bozayxa 1o K u
atMochepHbIM aaBieHueMm Py, MlIla. Ecnu orcyrcerByeT HaanyB, 10 P = Py, Tx =
7.

[1n10THOCTB 3aps/ia Ha BIIyCKE

— Pklus 106

Po RT, , KI/MS,

rae R- yauBepcaibHas razoBas noctosiHHas, R = 8314; u, - MonekymsipHast Macca
BO3/1yXa, U = 28,96 KI/KMOJIb.

I[aBJIeHI/IC B KOHIIC BITYCKa
2

W _
P=P -AP, AP =(p +5)2m £,10°, \ima

r7ie Wy~ CKOPOCTh 3apsijia B IPOXOJIHOM CEUEHHUHU KiamaHa, Wy, = 50...130 m/c; S -
KO3((PUIIMEHT 3aTyXaHuWsd CKOPOCTH [JBWXKEHHSA 3apsjia B paccMaTpUBAEMOM
ceueHNM UWiIMHApa (kiamaHa); & - KOA((UIMEHT CONpPOTUBIEHUS BITYCKHOMN
CUCTEMBI.

I10 ONBITHEIM JAHHBIM IIPH TIOJHOM OTKphITHH Kinanana (F + &) = (2,5...4).
3amaeMcs napaMeTpaMu OCTaTOYHBIX Ta30B

Tr = 900...1100 K Pr=(1,1...1,25) Py
KoadduumeHT ocTaTouHbIX ra30B
T, +AT P
y = K —100%
T L. —P

r a r

Temmneparypa xonua mycka, npu (91 =1

T T, + AT +0,01pT,
: 1+0,0lpy

KoaddunmeHT HanmoHeHUS TUITUHIpa

P & T, 1

a

"R s-1"'T.1+001py

5. ITapameTpsl nporiecca cxkatusi. 3aaeMcsl MOKa3aTeIIMU MTOJIUTPOIIBI CKATHS N1

1,

ng=1,35...1,38

JlaBlieHHE B KOHILIE CXKaTHS



Temmneparypa B koHIe cxxaTust, K
— n -1
T.=Te¢
6. [Ipornecc cropanus. JleficTBUTENbHBIN KO3()PHUIIMEHT MOJIEKYIISIPHOTO
U3MEHEHUS

Hy + 0,01y
My ="~
1+ 0,01y

DHeprus cropesiuieit cmecu, KJk/(Kr KMOJIb)
H —AH

HCM =
M,(1+0,01y)

AH =114-10°(1- )L,
TeMHepaTypa ra3oB B KOHIIC CI'OpaHud CMCCH
_ -D++/D?+4CE

tZ
2C

voc , T,=t,+273 Kk

E=&H,, +ut,

C:ﬂazribi v b Z%
— ,

Tabnuma 6.1. [TapameTpbl BBITYCKHBIX Ta30B

I CO Ho H20 CO0, N> )
ai 22,490 19,678 26,67 39,123 21,951 23,723
bi 0,00143 0,001758 | 0,004438 | 0,003349 | 0,001457 0,00155

I'ne & - xo3pdULIMEHT HMCHOJB30BaHUS TEIJIOTHI, & =

TEIJIOEMKOCTh CBEXEW CMecH MpU TeMIEepaTrype CxKaTus

MOBBIIICHUS JIaBJICHUS,
Tabnuma 6.2. TermnoeMKoCTh CMECH B 3aBUCHMOCTH OT TEMIIEPATyPhI

0.7..0,85 MC, -

tc , A - cTelneHm

t., °C

300

400

500

600

i
:ucv kJ[>K/KMOJTB

20,97

21,19

21,45

21,73




I[aBJIeHI/IC B KOHIIC CropaHusa CMECHU

I:)z :R:/uaTz/Tc A=~

7. Iporecc paciuupens. 3aaaquMcs ToKa3areaeM MoJuTponbl paciupenus 2,
N2=1,23...1,30

CreneHb npeaABApUTCIBHOTO paCHIMPCHUA I'a30B

p=1

CreneHb MMOCJICAYIOMICTO PACHIMPCHUA I'a30B

o=¢

Temmeparypa ra30B B KOHIIE PACIIHPCHHUS
_ n,-1

T, =T,/¢

JlaBjieHHs Ta30B B KOHIIE PACIIAPEHHS
— ny

B,=Pl¢

8. HeﬁCTBHTCHBHOG CpCAHCC HHIAUKATOPHOC JAaBJICHHUC IHIHUKIa C Y4YCTOM

CKpYIJIEHMs MHAUKATOPHOM auarpammel, (P1 = 0,97

J1i1st OEH3MHOBOT'O JBUTATEIIS

5_0P| 2 1)1 (, 1
' e-1n, -1 ¢ n -1 ¢g"*)| Ml

n,-1

9. OcHoBHbIe TmOKa3aTeqau Hukjga. Jlonsds HMHIUKATOPHOTO JABIICHUA,
3aTpaueHHOTO HAa TPEHHE M TMPHUBOJ BCIIOMOTATEbHBIX MEXaHH3MOB C YYE€TOM
OMBITHBIX KO PUIIMEHTOB, onpeaenserca u3 1adn. 17 /2/:

P =0,04+0,0135¢, ,

rae Ch - CpEIHssl CKOPOCTh MOPIITHS, M/C . (Cn =12 m/C- nyisi GEH3UHOBBIX).
Cpennee 3¢ heKTUBHOE JTaBJICHUS ITUKIIA



Mexanndeckuii KO3 OUITMESHT MOJIE3HOTO ACHCTBUS

NHukaTopHbIi K03GOUITUEHT MOJIE3HOTO TSHCTBUS
Pl,a
)
H.m.p,

rae H, - ausimas Temiora cropanusi, MJx/Kr.
VY nenbHBI MHANKATOPHBIA Pacxo]l TOIINBa, I/(KBT 1)

i =

3600
" H uhh
VY nenpHbIil 3¢ PEKTUBHBIN pacxoj] TOTUIMBA
i
ge -
7.
DddextuBnbiii KIT/ mukma
Me =111,

10. OcHOBHBIE pa3Mephl IBUTATENS

I[JIH HOMHHAJIBHOI'O PpCKUMaA pa6OTI>I ABUI'aTCIIA OIIPCACIIACTCA

4

* 3OTNe ’ D* 21003 Xh ’ (MM), K — S/ D*

Vv, =
" iPn

V, - pabouwnii 06bem tmmunapa, i1; N -MomnocTs aurarens, kBt; P, - cpenne
s dextuBHoe napnenue, MIla; S - xox nopuins, D -nuamerp uununapa, -
TaKTHOCTb JBMIATENS i- YMCIIO IUIMHAPOB, N - 4YacTOTa BPAIEHUS ABUTaTEls,
muat K=(09...1,1).

Vrounstor D u S u nepecuntriBaror mapamerpsi:

2Q; Pn iV *
_asi oy S N, = e ¢’ =Sn /30
4-10° 307 A

S - xox mopuHs, M

iV,

. ‘C: —cn‘ >0,5m/c

1 10 C, KOPPEKTUPYIOT U MOBTOPSIOT pacyeT

O DEKTUBHBIN KPYTAIIUNA MOMEHT, H * M W 4aCOBOM pacXo/l TOTUIMBA, KI/4



M —1000Vn G, =g.N,-107.

T
Pacuer ANU3CJIBHOI'0O ABUI'aTEeJIA

1. TCOPCTH‘IGCKI/I H€06XOI[I/IMOC KOJIMYCCTBO BO3AyXa I CrOpaHuA 1 xr
TOIIJINBA

_i(gc
00233 L

- gO) KT

1 gc g, , KMOJIb

L= 0,208 ‘12 7_5

2. CymMapHOE KOJIMYEeCTBO CBEXEH cMecH, KMOJIb

M, =al,
3. KommuecTBo OTACJIBHBIX COCTABIAOIIUX IIPOAYKTOB CIrOpaHM:A, IIPpHUHHMAA

k=05

M_ =0
Jc
M. =2C
co, 12
M, =0,792a,

M, = 0,208(c ~ 1)L,

CyMMapHOe KOJIMYEeCTBO NPOayKToB cropanmus M, = XM,
TeopeTndeckuit K03hOHUITUESHT MOJICKYISIPHOTO U3MEHCHHS
=M 2/ M,
4. TlapameTpsl Biycka
[TpuHUMaeM mpupaiieHue TeMIepaTyphl B poIiecce MoI0rpeBa 3apsiia

AT = 20...40°C

3agaeMcsi mapaMeTpaMu OKpYJKaroleil cpeibl, TeMneparypoit Bozayxa 1o K u
armocepubsiM gasienreM Py, MITa. Eciou orcyrcryer Hannys, 1o Px = Po, Tk
= To.

IimoTHOCTH 3apsiia HA BIyCKE

= Mloﬁ

£, RT, , Kr/M°,



rie R- yausepcansnas razosas nocrostuuas, R = 8314; 14 - MonekyispHas Macca

BO3/yXa, Us = 28,96 KI/KMOJIb.

I[aBJIeHI/IC B KOHIIC BITYCKa
2

W
| p2 -6
P=P AP, AP =(8 +§)2m £,10°, M
rae Wy~ ckopocTs 3apsaa B mpoxoanoM cedenuu kianana, Wy, = 50...100 m/c;
,B - K03 GUIIUEHT 3aTyXaHUs CKOPOCTH IBIXKCHHS 3apsja B pacCMaTPHUBAEMOM

CEUCHHMM IIWIMHJIpa (KjiamnaHa); f - KO3((UIHUEHT COMPOTUBICHUS BIYCKHOU
CUCTEMBI.

[1o ONBITHBIM JTAHHBIM TPU MOJTHOM OTKPBITHH KJamaHa (,82 + & =(2,5...4).
3amaeMcs mapaMeTpaMy OCTaTOYHBIX Ta30B

Pr=(1,1...1,25) Py

Ty =700...900 K
KoadduumeHT ocTaTouHbIX Ta30B
T, +AT P
y = 100%
T &P —P

r a r

Temnepatypa KoHIa mycka, npu ¢ =1

_ T +AT +0,01¢T,
: 1+0,01¢,y

KoaddunreHT HanomHeHus HUIMH]Ipa

P & T, 1

a

"R 17T, 140010y

Uy
5. [lapameTpsl Tpolecca CxKaTHs. 3a1aeMcs MoKa3aTeIsIMU IOJUTPOILI ckaTus 11

ng=1,35...1,38

JlaBneHHE B KOHIIE CXKATHS
— Ny
P. =Pe&r,
Temneparypa B koHILIe cxaTus, K
_ n-1
T. =Te¢



6. [Iponecc cropanus. JleficTBUTENbHBIN KO3()PHUIMEHT MOJIEKYIISIPHOTO
U3MEHEeHHUS

o+ 0,01y
My ="
1+0,01y
DHeprus cropesiieit cmecu, KJHk/(Kr KMOJIb)
H, —-AH
HC/‘/I =

M,(1+0,01y)
AH =0

TemmepaTypa ra3oB B KOHIE CTOPAHHS CMECH
~-D++D*+4CE
t, = * +4C oo T,=t,+273 ¢
2C b 2

E=&H_ +(uc) +8315)t, +

D= ra + 8,315
”"; " +(A - u,)8315-273

n |\/|i
Czyaizzl:ribi : EZM—Z
Ta6muua 6.1. [TapaMeTpsl BBITYCKHBIX I'a30B
I CO H, H-»0 CO, N2 02
ai 22,490 19,678 26,67 39,123 21,951 23,723
o} 0,00143 0,001758 0,004438 0,003349 0,001457 0,00155
e é:z - K02((GHULMEHT UCIOJIL30BAHUS TEILIOTEI, fz = 0,7...0,85, /JC\I/ -

TEIUIOEMKOCTh CBEXEH CMECH MpU TEeMIEpaType CKATHUs

MOBBIIICHUS JaBJICHUS, (/1 = 1,8 st quzensi)

Tabnuua 6.2. TennoeMKoCcTh CMECH B 3aBUCUMOCTH OT TEMIIEPATypPhI

fc , A - cremens

te, °C

500

600

700

800

i
HC, x]JTx/xmomb

21,45

21,73

22,00

22,23




JlaBieHre B KOHIIE CTOPAHUS CMECH

P =P

z C
7. Iporecc paciumupens. 3aaaquMcs ToKa3areaeM MoJuTponbl paciupenus 2,

N2 =1,18...1,28

CreneHb MMPpCABAPUTCIIBHOTO PACIINPCHUA I'a30B

p=uT, [(AT.)

CreneHb MMOCJICAYIOMICTO PACHINPCHUA I'a30B

o=¢/p

TeMHepaTypa Ira30B B KOHIIC paCIIUPCHUA

n,-1
T,=T,/6"
I[aBJIGHI/ISI ra30B B KOHIIC PaCHIMPCHUA
— N,
B=P/o
8. HeﬁCTBHTGHBHOG CpCAHCC HMHIAUKATOPHOC JAaBJICHHUC IHIHUKIa C Y4YCTOM

CKPYIJIEHMs MHAUKATOPHOM quarpammel, (P1 = 0,97

o.P. [ Ap 1) 1( 1)
P = 1- — 1- +A(p-1
] n, _1( S n, —1 ght ( ) , MIla

9. OcHoBHbIEe mMOKa3aTeJu UHKJIA. JIoJAsS HMHIUKATOPHOIO  IaBJICHHMS,
3aTPaYCHHOTO HAa TPEHHWE M TMPHBOJ BCIIOMOTAaTEIbHBIX MEXaHH3MOB C YUETOM
OMBITHBIX KO3 (DUITUCHTOB, onpeaeseTcs u3 tadmn. 17 /2/:

P =0,105+0,012c ,

rae Ch - cpeHsis CKOpOCTh TOPIIHS, M/C . (Cn =9 M/C- 17151 AU3EIIeH,).
Cpennee > heKTUBHOE JIaBJICHUS ITUKIIA

P=P-P

e 1 m

Mexanndeckuit K03 OUITHMESHT MOJIE3HOTO ACHCTBUS



NHukaTopHbIi K03 OUITUEHT MOJIE3HOTO TeHCTBUS
%
H.p,

rae H, - aus3mas Terutora cropanus, MJx/Kr.
VY nenbHBI MHANKATOPHBIA PacXo]l TOMINBa, I/(KBT 1)

i =

3600
L=
H u 77i
VY nenpHbIi 3G (PEKTUBHBIN pacxo] TOTIMBA
g .
ge = —
ur
O¢pdexrunbiii KITJI nukna
e =M1,

10. OcHOBHBIE pa3Mepbl IBUTATENS
J1J1s1 HOMMHAJIBHOTO PeKUMa padOTHI ABUTATENS ONPEIEAETCS

. 307N,

i )
iP.n

V, D=0 (), K=S/D

Vh - pabounii 06bem tmmunapa, 1; N -mMomuocts asurarens, kBt; P, - cpenne
>¢dextunoe napnenne, MIla; S - xox mopmns, D -muamerp nunungpa,
TakTHOCTB fBuratens I- uncno wumuapos, N - 4acTOTa BpAICHHS
asuraresst, MU' .K=(0,9...1,1).

Vrounstor D u S u nepecuntsisaior napameTphr:

\%

AD2Si Pniv, N .
_ADSE ey ST N, =—=, ¢ =5Sn /30
" 4.10° 307 S\ VA

S - xox mopmns, M

Eert |C, —C, | 20,51/ C

1 170 Cy; KOPPEKTUPYIOT ¥ OBTOPSIOT pacyer



D¢ deKTUBHBIN KPYyTAIIMH MOMEHT, H * M U 4aCOBO# pacXo| TOTUIUBA, KI/4
PiV
M_=1000—", G =g.N, 107
T m e’ e

CI/IJI])I, I[eﬁCTBymHIHe B KPUBOIIMNITHO-INATYHHOM MEXaHU3ME

[Ipu pabote nBuratens B KIIM nelcTBYIOT cieayromue OCHOBHBIE CHUJIOBBIE
(aKTOpBI: CHIIBI JABJICHUS ra30B, CUJIbl MHEPLMH JBMKYLIUXCS MAacC MEXaHU3Ma,
CUJIbI TPEHUSI U MOMEHT IOJIE3HOTO CONpOTUBIEHUA. [Ipn tnHamMuyeckoM aHamuse
KIIM cunamu TpeHusi 0OBIYHO TPEHEOPETaroT.

Cuiibl 1aBJIeHHUA Ia30B

Cuita naBnenus ra3oB (kH) Bo3HHMKaeT B pe3yibTaTe OCYIICCTBICHUS B IIMJIMHAPAX
pabodero 1uKIiIa. JTa cuiia JeUCTBYET Ha MOPIICHb, U €€ 3HAYCHHUE OIpEeeIsIeTCs
KakK MpOU3BEACHUE MEPENaia TaBICHUs Ha MOPIIHE U €TO IUIOMIAIN:

P. = (p.- po) Fu 103

rae Pe - nasnenue (MlIla) B upnunape aBurarens HaJa NOpUIHEM, Do - NaBJIECHUE B

KapTepe, Fn - IJIOLIA/1b MOPIIHS, M2,

JIns ouleHKH TMHAMUYECKOM HarpyeHHOCTH 3neMeHToB KIIM BaxxHOE 3HaueHue

HNMCCT 3aBUCUMOCTDb CHIJIBI Pg OT BPpCMCHU. Ee 00b19HO IMOJIy4aroT IICPpCCTPOCHUCM

VHJMKaTOPHOW JHMarpamMMel M3 KoopauHart [ - V s koopaunatsl - Q
pacyeTHbIM WU Tpadudyeckum MeToaoMm (puc.6.1).

s |

Puc. 6.1. Cxema mepeHoca mHAMKaTopHOW muarpammsl u3 [0-V B P - Q -
KOOPJIMHATHI ¥ IOCTPOCHUE CYMMAPHOU CHJTBI

Cunbl uHepumu ABMakymuxces mace KIIIM



B JIBC nns ananuza auHamuku ero KIIIM oObIYHO HMCMONB3YIOT JIBYXMAacCOBYHO

mozens. ITepsast 3amemaromas mMacca [Tj cocpenoroueHa B TOUKE COMPSDKCHHUS
MOPIIHS C MIATYHOM M COBEpPIIAET BO3BPATHO-TIOCTYIATEILHOE IBHUKCHHE C

KUHEMaTHYECKMMHU Tiapamerpamu mopiins, Bropas My pacmonaraercss B Touke

CONpSDKEHUs IIaTyHa C KPHUBOIIMIIOM M BpAaIAETCs PABHOMEPHO C YIJIOBOM

4acToTou (V.
Macca, cocpenoToueHHass Ha OCH Tajblla M COBEpIIarolias BO3BPATHO-
MOCTynaTeIbHOE ABMKEHHUE BOJIb OCH IUJIMHIPA, ONpeiesaeTcs o GpopmyJie

mj =M, + Myp,

rae My - wmacca mopmmeBoit rpymmsl, My, - mMacca maryHa, oTHeCEHHAsT K
MIOPIIHEBOM TPYIIIIE.
J11st OONBIIMHCTBA CYIIECTBYIOIIUX KOHCTPYKLHA aBTOMOOWJIBHBIX JIBUTaTeIeH

Mun = (0,2...0,3) My,

rae My, - macca waryna.
CTaTHCTHYECKHE JaHHBIE 110 paccMOTpeHHbIM mapamerpaM KIIIM coBpeMeHHBIX
aBTOTPAaKTOPHBIX JIBUTATENEH MMPEACTaBICHbI B Ta0. 6.3 B BHIE KOHCTPYKTUBHBIX

macc M.
m=m%*,,

rae M - macca cootBercTByromiero sinementa KIIM.

Tab6smuna 6.3. KoncrpykruBHble maccel KHIM

Tun Yacrora KoHCTpyKkTHBHAS Macca M Otnomenwue I/l
Jlpuratens | Bpamenus, | Kr/m?
MuH ITopuHeBoM [ITatyHa JInnelinble V-

IpyHIbl oOpa3Hble
JBuraremm ¢ | n< 4500 (1,2...1,3)D" (1,5...1,6)D 0,26...0,28 0,28...0,3
UCKPOBBIM
3aKUTaHUuEeM | n >4500 (1,3...1,4)D (1,9...2,2)D 0,26...0,28 0,28...0,3
Juzenu n< 3000 (2,0...2,2)D (2,3...2,5D 0,26...0,30 0,3...0,34
aBTOMOOWJIBH | n >3000 (1,7...1,9)D (1,8...2,1)D 0,22...0,23 0,22..0,23
13
Juzenu (2,2...2,4)D (2,5...2,8)D 0,26...0,30 0,3...0,34
TPaKTOPH.

“D - auaMeTp LUIMHIPA, MM.
Cwuna uHepumu, AEHCTBYIOIIAs HA NOpIeHb, KH




P, =—m,ro*(cos g+ Acos2¢)10™° . 1-024...0.31 -

oTHOIIeHHE paaryca kpuBommna I k qmuHe maTyna |m, (¢ =0...720° yron

IMOBOpPOTA KPUBOIIHIIA 3a 4 takTta () - yacToTa BpallCHUA ABUTATCIIA, C-l.

Puc. 6.2. Cxema cuin, aeuncteyromux B KIIIM

CymMapHble CHJIBI 1 MOMEHTHI, AeicTByomue B KIIIM

IIpu nuHamumueckom ananuze KIIM cuibr P o Hu P jy HMEroIne 00IIyI0 TOYKY
MPUJIOKEHUSI K CUCTEME W E€IUHYIO0 JIMHHUIO JICUCTBHS, 3aMEHSIIOT CYMMapHOU

CHUJION, SIBJISIONICHCS UX anreOpandeckor CyMMOM P=P.+P j (puc.6.2)
JIis aHanu3a JEMCTBUSL CHUIIBI P na snementsr KILIM ee pacKiIaabIBAKOT HA JIBE
coctapsromme; O u N. Cuma S JNEUCTBYET BJOJIb OCH IIATYHA W BBI3BIBAECT

ITOBTOPHO-TIEPEMEHHOE C)KATHE - PACTSHKEHUE €ro JJIEMEHTOB, a Cuja N
MEPIICHAUKYJISIPHA OCU LWIMHIApPA W IPWKUMAET IMOPLUIEHb K €ro 3epKaiy.

HCﬁCTBHe CHJIBI S Ha COIIPSPKCHUC MIATYH- KPUBOLIKWII MOKHO OLICHHUTD, IICPCHECA
€C BJOJb OCH IIaTyHa B TOYKY HX MAPHUPHOIO0 COYJIICHCHHU. Cuna S
pacKiIaibIBacTCA Ha HOPMAJIbHYIO CUITY K, HaIpaBJICHHYIO 110 OCU KpUBOIIUIIA, U

TAaHTC€HUUAIBHYIO CHILY T [Tapa cun T w1 nanneue I CO3/1A€T KPYTALIUN



MOMCHT Mk’p, KOTOpBIﬁ AaJicC rnepeaacTcsa Ha MaxOBHUK. Cuibl N u N Ha 1mjicye h

CO3/IaI0T OMPOKH/IBIBAIOIINN MOMEHT M onp-
OCHOBHBIE COOTHOIIEHUS JJIsl PACCMOTPEHHBIX CHJI U MOMEHTOB:

B B _ cos(p+ )
N =Ptgs S=P(l/cosp) K=P “sp
T _p Sin(p+ ) M —_Nh M = priine+ /)

cosfp onp ! v cos S
[ = arccos(1—0,54°sin® )

rac ﬁ =~ YIoJI OTKJIOHCHHMA OCH IIAaTyHa OT OCH HUJIMHAPOB.

ITo pe3ynbraTam pacuera moCTpoUTh rpaduueckue 3apucumoctu cui KIIIM
OT yrja IMOBOPOTa KOJEHYATOIO Baja, a TaKKe€ CYMMAapHOIO KpPYTSALIEro MOMEHTa

M K MHOT'OOUJIMHAPOBOI'O JABUI'ATCIIA. OHpeIIeJII/ITB KOB(l)(bI/IHI/IGHT
HEPaBHOMEPHOCTHU KPYTAIIETO MOMCHTA JBUTaTEIIA.

i
M. = leTi r

rne 1il - KpyTsuii Moment | -tmmmaapa.

[Iponenypa omnpeneneHus KpyTSAIIETO MOMEHTa JBHUrareisi CBEOETCAd K
rpaduyeckoMy cymmupoBaHuio | - KpHBBIX MOMEHTOB T I, cMemeHHbIX
OTHOCUTENBHO Apyr apyra Ha Bemuuuny (2091, IIpu mnpakTUUecCKOM

OTIPEIEICHNH CYMMAPHOTO KPYTAIIEro MOMEHTA KpuByio MoMenTa 1 I nemsr Ha |
PaBHBIX YIJIOBBIX MPOMEKYTKOB M CYMMHPYIOT IOJYYCHHBIC OTPE3KH KPHBBIX,
COBMEIIEHHBIE HA OJIHOM yYacTKe TPOAOIDKUTENBHOCTRIO O = @2- 1 = 720°/i

(puc. 6.3).
Cpennee 3HaueHUE KPYTSIIETO MOMEHTA

P2
M, =@1/16)[Mdp
%1

Cpez[Hee 3HAYCHUC CYMMApPHOI'0 KpyTAIICro MOMCHTAa MHOI'OOUJIMHAPOBOI'O
ABUTATCIIST MOXHO OIPCACIINTE YMHOXCHHUCM CPCIAHCTO KPYTAIICIO MOMCHTA,

Pa3BUBAEMOr0 OJHUM LUJIMHIPOM, HA YUCJIO [IUIUHIPOB: 27\/[ kep — | M, K.cp-
Kpyrsimuiik  MOMEHT,  pa3BUBAaeMbI  JBUTaresieM, HepaBHOMepeH.  Jid
XapaKTEPUCTHKKA OITOTO CBOWCTBA JIBUTATEsl HMCHOJB3YIOT  KOI(PPUIIMEHT
HEPABHOMEPHOCTH KPYTAILIETO MOMEHTA

p=(My M) IM,

min



rac Mmax 141 Mmin - COOTBCTCTBCHHO MAaKCHUMAJIbLHOC 1 MUHHMMAJIbHOC 3HAUYCHUA

KpyTAICro MOMCHTaA Mc - CPpCOHCC 3HAYCHHNC KPYTAILCIO MOMCHTA.
’ p

Puc. 6.3 Noctpoenne KPHBOKM CYMMA4PHOro Kpy-
TALWETrO MOMEHTA YeThIPpeXUHJHHAPOBOrO ALH-
raresasn



