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MNPEANUCJIOBHUE

JucuunnnHa «TypOoMammHbel 1 HOPUIHEBBIE JIBUTATEIN» HaIpaBieHa Ha MOJ-
TFOTOBKY K CJadye KaHIUAATCKOIO 3K3aMEHa M0 CIEHHATBHON AUCUUIUIMHE MO Hayd-
HOM cnienaibHOCTH 2.4.7. TypOOoMaIHbl U MOPIIHEBHIC JBUTATEIIH.

1. LEJb U 3AJJAYM OCBOEHUS TUCLIUIIIAHBI
[{eapr0 OCBOCHUS AWCITUIUIMHBI SIBISICTCS TMTOATOTOBKA aCIIUPAHTOB K C/1ade KaH-
JTUAATCKOTO 9K3aMEHa MO CHElUaIbHOW AMCIMIUIMHE MO HAyYHOH CIEeUUaTbHOCTH
2.4.7. TypObomalvHbl ¥ TOPUTHEBbIE IBUTATEIH.

OCHOBHBIMM 33J]a4aMU U3YYECHUS JUCUUILIAHBI SBISIIOTCS:

— (popMUpOBaHUE HABBIKOB U YMEHHUN B 00JIACTU TEOPUU U MPAKTUKU pa3padOT-
KU U CO3/IaHus TypOOMAIIINH U MOPIIHEBBIX JBUTATEIICH;

— W3YYEHUE OCHOBHBIX METOJIOB HAYYHBIX HMCCIIEJOBAaHUM, NIPUMEHSIEMBIX MPHU
BBIIIOJIHEHUH Pa3padOTOK TypOOMalINH U MOPIIHEBBIX JBUTATEINIEH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE IIPOI'PAMMBI

ACIIMPAHTYPbI
Jucuunnuna « TypOomMamvHbl U TOPUIHEBBIE JIBUTAaTEIN» OTHOCUTCSA K 00pa3o-
BaTEJIbHOMY KOMIIOHEHTY MPOrpaMMBbl aclIMPAaHTYphbl U peanusyercs Ha 4 kypce B |
ceMecTpe.

3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS JUCHUIIJINHBI

IIo OKOHYaHNIO OCBOEHUS JUCLUILIMHBI aCIIUPAHT JOJDKEH IEMOHCTPUPOBATH
CJIEIYIOLUE PE3YJIbTATHI:

3HATh:

— OCHOBHBIE IIPUHIMIBI MCIOJIB30BAHNUS COBPEMEHHBIX METOJOB MCCIIEIOBA-
HUS B 00JIaCTH SHEPTEeTUKH (FHEPTeTUYECKUX MAILIKH);

— OCHOBHOU Kpyr mpoOieM (3a7au), BCTpeyarnmxcs B chepe HaAydHOU Jes-
TEJIbHOCTH HEPI€TUKHU, 1 OCHOBHBIE CIIOCOOBI (METO/Ibl, AITOPUTMBI) UX PEIICHHUS;

— OCHOBHBIE METOJIbl ¥ MOJXOJIbl MPOBEJICHUS MOJECIMPOBAaHUSA PadOUYUX MPO-
1IECCOB TypOOMAIIMH U MOPILIHEBbIX JBUraTeNed U UX CUCTEM C UCIOJIB30BaHUEM CO-
BPEMEHHBIX ITPOTPAMMHBIX KOMIUIEKCOB;

— OCHOBHBIE METOJIbI U MOAXO/ABI IPOBEJIECHUS TEOPETUYECKUX U SKCIIEPUMEH-
TaJbHBIX MCCIIEOBAHUN B 00JIACTU YHEPTETUKH (IHEPreTUUECKUX MAIIUH) C UCIIOJIb-
30BAHHMEM IEPEOBBIX TEXHOJIOTU;

yMeTh:

— BBIOMpATh U MPUMEHATHh B MPOPECCUOHAIBHON JEATEIbHOCTH 3KCIIEPUMEH-
TaJbHbIE U PACYETHO-TEOPETHUUECKUE METOJIbl UCCIIEI0BaHUS; aHAIU3UPOBATh (QyHK-
UOHUPOBAHKUE TypOOMAILIMH U MOPIIHEBIX ABUTATEICH U UX CUCTEM;

— T0JIb30BAaThCsl COBPEMEHHBIMU METOAAMHM OOpaOOTKH, CHCTEMAaTH3allud U
WHTEPHPETALUN PE3yJIbTATOB MCCIEAOBAHMS SHEPTETUYECKUX MAIMH Ha MaTeMaTH-
YECKUX U (PU3NUECKUX MOJACIIAX;

— HaxoAuTh (BbIOMpaTh) Hauboisiee YPGEeKTUBHBIE (METO/bI) PEIEHUSI OCHOB-
HBIX TUIIOB MpoOJsieM (3a1ay), BCTpedarmuxca B chepe yka3aHHOM HaydyHOU jaes-
TEJIbHOCTH;
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— HCHOJIb30BaTh CYLIECTBYIOIINE HHCTPYMEHTHI MOAEIUPOBAHUS POLECCOB B
HHEPreTUUECKUX MalluHaX (TEIUIOBBIX ABUIaTENsIX) U MX CHCTEMax, IpejjaraeMble
CHELMATU3UPOBAHHBIMY POTPAMMHBIMU KOMIUIEKCaMU;

— aHaJU3UPOBATH U COMOCTABIIATH PE3YJbTAaThl COOCTBEHHBIX MCCIIEIOBAHUI €
COBPEMEHHBIMHU MPEICTABICHUSIMU HAYYHOTO COOOIIECTBA B 00JIACTH CBOECH Hay4HOU
CHELUATbHOCTH;

BJIA/IeTh:

— HaBBIKAMU IJIJAHUPOBAHUS HAYYHOT'O MCCIIEIOBAHUS, aHAJIN3a MOIy4aeMbIX
pe3yJIbTaTOB U (POPMYIHPOBKU BHIBOJIOB;

— HaBBIKAMU NPEJCTABICHUS U MPOJBUKEHUS PE3yJIbTaTOB HAYUYHOH JEATENb-
HOCTH; CIIOCOOHOCTBIO CUCTEMHOIO ITOIX0/a K aHAJIN3Y Hay4YHBIX IPOOJIEM;

— COBPEMEHHBIMU METOJIaMH, MHCTPYMEHTAMH W TEXHOJOTMEH HayyHO- HC-
CJIEIOBATEIbCKOM U MPOEKTHOM AESATENbHOCTH;

— HaBbIKaMU MPUMEHEHHSI MOJIYYEHHBIX 3HAHUN U YMEHUI NPHU PEIIEHUU MPO-
(eccroHaIbHBIX 33Ja4 B dHEpreTuke (1Mo nmpoduiasM TypOMHOCTPOEHUS M MOpIIHE-
BBIX SHEPreTUUECKUX MAILUH);

— METO/IaMU KOMITBIOTEPHOTO MOJEJIMPOBAHUS pabodyuX IMpoLEeccoB TypOoma-
IIVH 1 MOPIIHEBBIX ABUTATEIIEH.

4. OBPBEM JUCIUIIJIMHBI U BUJBI YYEBHOU PABOTHI
OO0mmast TpyI0EeMKOCTh JUCHUILIMHBI COCTaBIsAeT 3 3a4eTHBIX eauHuIbl (108
aKaJIeMHUYECKHUX Yaca). Pacrpenenenue Tpy10eMKOCTH TUCHMIUIMHBI IO BHIaM y4eO-
HOM pabOTHI U ceMecTpaM MpeIcTaBIeHO B TadmwmIe 1.

Tabmuia 1 — Pacnpenenenue Tpy10eMKOCTH JUCLIMILIMHBI 110 BUAaM Y4eOHOM pa-
OOTBI U ceMecTpam

Buabl yueOHoM padoThl B COOTBETCTBHH € Y4eOHBIM IVIAHOM TpyroeMkocTh, Yac.
NPOrpaMMbl aCIUPAHTYPBbI Bcero Cemectp
7
1. KonrakTHast pa6oTa, B TOM YHCIIE: 36 36
1.1. Jlekiuu 18 18
1.2. IlpakTuyeckue 3aHsATHS, 18 18
2. CamocrosiTesqibHAs padoTa 72 72
O6mmas TpyroeMKocThb (3.e. 108) 108 108

5 COAEP/KAHUE JUCIUIIJINHBI

5.1. CrpykTypa AHCHUIJIMHBI
CtpykTypa NUCUMIUIMHBI MPEACTaBiIeHa B BUIE TEMAaTUYECKOro IUIaHa B Tal-
JIuIe 2.

Tabmuua 2 — TemaTH4eCcKUH IUIaH JUCLIUILINHEI

Ne HaunmeHoBaHue Coaepxanue pasnena
n/n pa3aesa AUCHUIIHHBI (IMaaKTHYeCKHe eIHHUIIbI)

Mopayas 1 - «TypéomammmHb»

1 ‘ ITapo- u ra3oTypOMHHEIE yCTa- ‘ [IpuHIMNMaTBHBIE CXEMBI NAapo- U ra30TYpOMHHBIX YCTaHO-




Ne
n/n

HaunmenoBanue
pa3aesia THCUMILIHHbI

Coaeprxanue pasnena
(IuaaKkTHYeCKHE eTUHHUIIbI)

HOBKH. [I[pumMeHeHNE KOMOH-
HUPOBAHHBIX YCTAHOBOK

BOK JIJISl DJIGKTPOCTAHIIMI HA OPraHMYECKOM U SJIEPHOM TOTI-
nuBax. TemnoBas 3(pPeKTUBHOCTh YCTAHOBOK U METObI €€
noBblieHus. TermooOMeHHOe M cenapaloHHoe 000pyI0-
Banue TerioBbIXx cxeMm [ITY u I'TY. KomOunnpoBaHHas BbI-
paboTKa TEmJIOBOM W 3IIEKTPHUUECKOW SHEPruu. ATOMHBIC
craniuu temtocHabkenuss (ACT). IlepcreKTHBHBIE CXEMBI
TypOMHHBIX YCTaHOBOK JJIsl 3JIEKTPOCTAHIMII HAa OpraHuye-
CKOM U si/IepHOM ToruinBax. KomOuHMpOBaHHbBIE TYpOUHHbBIE
YCTaHOBKH.

Teuenue coxuMaeMoOH KUIKO-
CTH B pelIeTkax TypOOMaIiyH.

OcCHOBHBIE YpaBHEHHUS IBMKEHHUS CKUMAEMOM >KUIKOCTH.
TypOuHHBIE U KOMIIPECCOPHBIE PELIETKU U UX a3POJAUHAMU-
YECKHUE XAPAKTEPUCTUKH IIPU JO3BYKOBBIX U CBEPX3BYKOBBIX
CKOpOCTsAX. MeTobl pacuera IIOCKOro U OCECUMMETPUYHO-
IO MOTSHIMAILHBIX MOTOKOB B pemieTkax. [IpodmmmpoBanme
JIONIATOK B PEIIEeTKaX.

Crynenu TypOOMaIIuH.

[IpeoOpa3oBanue sHeprun B TYpOMHHONH U KOMIIPECCOPHOM
cTyneHsx. BbiOop XapakTepuUCTHK W pacyeT TypOMHHOH W
KOMIIpECCOPHOU cTyneHed. IIpoektupoBaHue cryneHen
Oonbmiol BeepHocTU. CTYyNEHH CKOPOCTH, pagualbHble U
panuanbHO-OCEeBble TYpOMHHBIE CTYNEHU. JIByXBsApycHbIE
cryneau. KIIJl crynenu. BnusiHue OCHOBHBIX reomMeTpuye-
CKMX U peXMMHBIX napamerpoB Ha KII/I, crenens peakTus-
HOCTH M KO3(UIMEHT pacxoja CTyNeHU. BiusHue Biax-
HOCTH Ha OCHOBHBIE€ XapaKTEPUCTUKHU CTYIIEHU

MHorocryneHnyarsle Typooma-
IIMHBL.

[IpenenpHas MOIIHOCTH OJHONOTOYHON TYpOHMHBI, MyTH IO-
BBIIICHHUSI TPEACIbHONM MOIIHOCTH TypOuH. TexHuko-
SKOHOMMYECKHE OCHOBBI BbIOOpAa KOHCTPYKUUU TYpOUHBI.
Br100p yacToThl BpallieHus, Yyiciaa BaloB U HWIKHAPOB TYp-
OuHbl. BrnusHue BIQXXHOCTH HAa SKOHOMMYHOCTb M HAJEXK-
HOCTh NapoBbIX TypOuH. CXeMbl U pacueT BO3JIYLIHOTO U
KHUJKOCTHOTO OXJIaXKJIEHHUS COIUIOBBIX U pabOYMX JIOTIATOK U
JIMCKOB pOTOpa ra30BbIX TypOMH. MHOrocTyneH4aTslii oce-
BOIl koMmpeccop. BinusHue noreps B natpyOkax Ha KIIJ u
Hanop Komrmpeccopa. HeycroifuuBble pexxumbl B pabore
KoMIpeccopa. MoaenrnpoBaHue KOMIIpeccopoB. MHorocry-
NeHYaThle 1LEHTPOOeXKHbIe KoMmmpeccopbl. Bpibop omnTu-
MaJIbHBIX TEOMETPUUECKUX Pa3MEPOB CTYIEHEH LIEHTPOOexk-
Horo kommpeccopa. [IpodguinpoBanue pabounx Kosec u Jio-
naTo4yHbIX Auddy3opoB. MHOrocTyneHuaTblii OCEBOW KOM-
npeccop. Biausaue noreps B marpyokax Ha KIIJ| u Hamop
KoMmIpeccopa. HeycToliuuBble pekuMbl B paboTe KOMIIpEC-
copa. YHHBepcalbHas XapakTepucTHKa. MojenupoBaHue
KOMIIpEeCCOpoB. MHOrocTyneH4arble HEHTPOOESKHBIE KOM-
npeccopbl. BbIOOp ONTUMalIbHBIX T€OMETPUYECKUX pa3Me-
pPOB CTYIEHEHW LEHTPOOEKHOTO Komrpeccopa. [Ipodumnupo-
BaHME pabOYMX KOJIEC M JIOMATOYHBIX U] y30p0B.

[TepemeHHbII pexxuM pabOThI
TypOOMaIIuH.

[lepemennblit pexxum paboTbl TypOuHHOU cTyneHu. Ilo-
CIIEZIHUE CTYNEHU KOH/IEHCAIMOHHOM TYpOUHBI IIPH U3MEHE-
HUM 00BeMHOro mpomycka napa. O6oOuieHne XapakTrepu-
CTHKU TypOMHHBIX cTyneHeil. Pacnpenenenue naBieHui no
CTYIIEHSIM MpPU U3MEHEHUH pexxuma padot Typounsl. Cucre-
MBI TapopacnpesneneHus. 3meHeHue Harpy3ku TypOUHBI
IIpU TIEPEMEHHOM peXHUMe paboThl, 3aHOC COJIIMU MPOTOY-
HOM uacTu. IlepemMeHHBI peXuM pabOTHI Ta30TypOMHHON
YCTaHOBKH.




Ne
n/n

HaunmenoBanue
pa3aesia THCUMILIHHbI

Coaeprxanue pasnena
(IuaaKkTHYeCKHE eTUHHUIIbI)

Mertaisl, IMHaMUKa U IPOY-
HOCTb JIeTaJIeH [TapOBBIX U Ia-
30BbIX TYpOUH.

HanexHocTh TypOMH Kak OCHOBHOE TpeOOBaHHE HX M3rO-
TOBJICHUS, MOHTa)Xa U IKCIUTyaTallMH. Y CJIOBUS pabOThI Me-
TaJIJIOB B MAPOBBIX U Ta30BbIX TypOuHax. CBoiicTBa crajuei u
CIUIaBOB, IPUMEHIEMbBIX B TYpOMHOCTPOEHUH, U TPeOOBaHUS
K HUM. [Iporecchl, BO3HUKAIOIIKE B METAJIaX MPH BHICOKUX
TeMIepaTypax, IUTEIbHON paboTe U MepeMEeHHBIX Harpys-
kax. Koppo3nonHasi ycTajgocTh U KOPPO3MOHHOE PaCTPECKH-
BaHUE IO/ HANPSHKECHUEM B AJIEMEHTaX TYpOUH IO/ BIHUSIHU-
€M arpeccCHBHBIX MpuMecedl B mape. Pabouue yonaTku, ux
MpOYHOCT, W BHOpamuu. OO6ecniedeHUe BUOPAITMOHHON
HA/IKHOCTH JIONATOYHOr0 anmnaparta. J{Mcku, ux mpo4HOCTb
u BuOpanuu. Bubpanuu poropoB u pyngamenta. Huzkoua-
CTOTHBIC BUOpAIK pOTOPOB. MeTOMKA YHCICHHOTO pacye-
Ta. ['maponrHaMuyeckue CUjbl B CTYNEHSX, YIJIOTHEHUS B
MOJIIMITHUKAX. MaHeBpeHHOCTh TypOuH. Tepmudeckue
HaMpPsDKEHUA B JIETANSAX TypOUH, TEPMOYCTAIIOCTb.

Monyab

2 - «[lopuiHeBbIE ABUTATEIN»

Bronnas nexnusa. IloBTopenue
KypcoB «TepmonuHamuka u
temonepenayay, «l'maporaso-
nuHaMuKay, «Teopus pabounx
nponieccoB JIBC», «Jlunamuka
JBUTATENE», «ABTOMaTH4Ye-
CKO€ pEeryJMpOBaHUE JBUTaTe-
nen», «TommBHAs anmaparypa
SHEPreTHYCCKUX MaruHy (0a-
KaJaBpHaT, MarucTparypa).

[lepBbIii 3aKOH TEPMOAMHAMHUKHM KAaK 3aKOH COXPAHEHUS U
MPEBPAICHUS] SHEPTUU; YPABHEHHE COCTOSIHUS MIEATBHOIO
rasza; MOHSTHE Ta30BOM IMOCTOSHHOW; MUCTHUHHAA U CPEIHASL
TEIJIOEMKOCTH; SMIUPUYECKUE (OPMYIBI TEIIOEMKOCTH
ra3oB; BHYTPEHHS SHEPIHs W SHTAJbIIMSA ra3oB; TEPMOAU-
HAaMUYECKHE IUKIIbI, TEPMUUYECKUI KOAPDUIIUEHT MOJIE3HO-
ro JACHCTBUS TEIUIOBOTO ABUTATEINA; DHTPONUS HACATHHOTO
raza. T — S quarpaMMa COCTOSIHHS Ta30B M €€ CBOWMCTBA; ra-
30BbI€ TIporieccel B T — S, h — S muarpammax....

®u3nueckue CBOMCTBA XUAKOCTEM W Tra3oB, HACAIU3UPO-
BaHHasg MOJEJIb T€4YeHUs rasa. JIMHUM TOKa W TpaeKTopusl.
BuxpeBoe 1 moTeHIMaaIbHOE TEUCHHUE Tra3a, 3aKOH COXpaHe-
HUS Macchl B MOTOKE; 3aKOH COXpaHEHUsl UMITyJbca (Teope-
Ma Crokca), 00TekaHHne TBEPIOTO Tela )KUIKOCTBIO (Ta3oM).
TepMoguHaMHYEeCKHE IUKJIBI TOPIIHEBBIX JBUTATEIICH.
AHanu3 nokasarenei mUKiIoB. CTEXHOMETPHIECKOE KOTHuYe-
CTBO BO31yXa, Koo duimeHT u3dpiTKa Bo3ayxa. Cocra ro-
proderl cMecu ¥ IPOAYKTOB CropaHus. Teruiora cropaHus
roproyer cMecu. TemnoeMKOCTb W BHYTPEHHSSI JHEPTHs
CMecH W TpoaykToB cropaHus. IIporeccel razooOMeHa B
JIBUTATEJISIX.

[Iepemenienue, CKOpPOCTb U YCKOPEHUE JBUKEHUS MOPILIHS
JIBUTATEINs; CUJbl, neiictByromue B KIIIM nBurarens.
YpaBHOBEIMBaHNE WHEPUUOHHBIX CHWJ, JEHCTBYIOIIMX Ha
anemenTsl KIIIM; KkpyTuibHbIE KOJI€OaHHS CUCTEMBI KOJIEH-
4aToro Bajia, COOCTBEHHBIE U BBIHYXKJICHHBIE KOJIEOaHUS;
SIBJICHUE PE30HAHCA.

PerynupoBaHne 4acTOThl BpalleHWs MOPIIHEBOTO JIBUTaTe-
IS, MEXaHWYEeCKUI YyBCTBUTENBHBIN 3neMeHT (YD) peryns-
TOpa; MOJAJIEPAKUBAIONIAS] U BOCCTaHABIMBAIOMas cuibl Y0,
pPEryasaTOp MNPSMOrO0 W HENPSMOIrO JEUCTBHUS; YCTPOWCTBO
TUJIPOMEXAHUYECKOTO YCUJIUTENS PEryJsiTopa HEMPSMOro
JEUCTBU.

TonnuBHas anmaparypa (TA) nmopurHeBsIxX ABUTATENCH: OCH-
3UHOBBIX JBUTATENEH C MPUHYIUTEIbHBIM BOCIIJIAMEHEHUEM;
OCH3MHOBBIX MH)XEKTOPHBIX JIBHTATEJIEH; MU3EIbHBIX JIBH-




Ne HaunmeHoBaHue Coaeprxanue pasnena

n/n pa3aesia THCUMILIHHbI (IuaaKkTHYeCKHE eTUHHUIIbI)
ratesied  (TpaauuMOHHOM KOHCTpyKumu, ¢ TIIA Tuma
«Common Raily)..

2 | Ypcennoe  MaTemaTwueckoe | UACIEHHOE MAaTeMaTHUECKOE MOJEIMPOBAaHHE; PpEIICHHUE
MOZEIIIpOBaHKe paGounx mpo- | AUPPEPEHIHANEHOr0 YpaBHEH!S YHCICHHBIMU MCTONAMM.
LECCOB IOPUIHEBBIX aurare- | PYHAAMCHTAIbHBIC 3aKOHBI TEPMOAMHAMHKH: 3aKOHBI CO-
Jell (CHCTeM TOPLIHEBBIX [BH- | XPAHCHUS SHEPIHH, WMITYJIbCa, Macchl. PHU3HYECKHE Mpo-
rareneif). CoBpeMeHHEIC oTe- | LECCHI, MPOMCXO/IAIINE B LMIHHAPE MOPITHEBOrO ABHIATEIIs;
YeCTBEHHBIC M 3apyOexubie | OTKPBITAs TEPMOJIMHAMMYECKAs CHCTEMa C H3MEHACMO#
[IPOrPAMMHBIE KOMILICKCEL. Maccoii; TepMOJMHAMHUYECKHE IapamMeTpbl paboyero Tena:

TEMIIepaTypa, JaBJICHUE, BHYTPEHHSS SHEPTHUS; DHTAIBIINS;
WHJMKATOpHAs (MexaHW4eckas) pabora pabodero tena.
UucneHHOE MaTeMaTH4ecKoe MOJeIupoBaHue pabodero
mpoliecca MOPIIHEBOrO JBHUraTess B Cpele MPOrpaMMUpPO-
Banus «MS Excel»; nporpammubie kommuiekcsl «Compass-
3Dy, «/luzenb - PKy», «AVL Firey, «Ansys Fortey.

3 | Merononorus paspaGoTKy | 1 €XHUKO-DKOHOMHYCCKHE MOKA3aTe/IM MOPUIHCBBIX JBHIa-
MOPIUHEBBIX JBUTATeNeH, 00- | TCTICH: MOTOpecypc, 9KOHOMHYHOCTb, PEMOHTO-
NAJAIOMHUX BBICOKAMH TEXHHU- | IPHTOHOCTD, «IKOJOTHYHOCTDY, CEOECTOMMOCTD NPOU3BO/I-
KO-DKOHOMMYECKMMH  IIOKa3a- | CTBa M yTHJIH3AINM,

TEISIMH, OTBEYAIOLIMX COBpe- | 1 CXHOIOTHH QAHP. 2-D u 3-D TBepaoTesnbHOE MOAETUPO-

MEHHBIM TPeOOBAHMUSAM. BaHWe JeTaledl W y3noB nopusesoro asurarens (s IIK
Compass-3D, SolidWorks), anumaiinonHoe mpeacTaBiIeHUe
Pe3yabTaTOB MOJICTHPOBAHNUS JUHAMHYECKUX MPOIECCOB.
OntuMuzanus HpoOLECCOB M KOHCTPYKTHBHBIX PpEIICHUI
(mpuMeHeHue HaATyBa, onTUMU3anus (a3 razopacmpezerne-
HUS, TIpoLIecca TOIUIMBOMOAAYHM, ()OPMBI KaMephbl CTOPaHHS,
(OpMBI KaHAJIOB CHCTEMBI ra3000MeHa); 1eneBas (QyHKIUs
ONTUMU3AIMU U (HAKTOPHOE MPOCTPAHCTBO; AHAIUTUYECKUE
U YHUCJICHHBIE METOAbl IMOUCKAa ONTHUMAIBHOTO PEIICHUS;
YCJIOBHAsI OTITUMH3AIIHSL.

4 | Hpoueccsr  TorUIMBOMOKAUH, COBpehi[eHHHe CHCTEMbI TOIUIMBOIIOJAYH MOPIIHEBBIX JBH-
cMeceoGpasoBaHus 1 cropanus | FaTeneil (MHkexkTopHsle, cucremer Common Rail).

B IOpUIHEBBIX  JBHraTelsix. | IIPOLECCHI CMECeOOpasoBaHUs M CrOpaHus TOILIMBA B IH-
YiydmeHue — sKonormueckux | JMHAPE MOPUIHEBOro jaBuraress. Bpemueie BHIOPOCH ¢ OT-

rokaszaresei MOpIIHEBBIX JIBU-
rareieid (BpeaHble BBIOPOCHI,
aKyCTUYECKOE U3IIYUCHHE).

pabdoraBmmmu tazamu (NOX, CO, CH, caxa); cosepiieH-
CTBOBaHME IpoIecca TOIJIMBONOAAYN U KOHCTPYKIIUN KaMme-
pBl CropaHusi; HeWTpaiu3alus TOKCHUYHBIX KOMIIOHEHTOB,
colepkammxcs B OTpabOTaBIIMX Ta3ax; KOHCTPYKLUS
HEHUTPAIN3aTOPOB; CHCTEMA PELUPKYJIALHUHA OTpabOTaBIIMX
ra3oB; rudkoe (aJlaiTMBHOE) yNpaBJIEHUE MPOLECCOM TOI-
JIMBOIIO/Ia4YM; CUCTEMBI 3JIEKTPOHHOTO YIPABJIEHUs MOpPIIIHE-
BBIMH JBUTATEIISIMU

CriocoObl CHMKEHUS LIyMa OT paOOThl MOPIIHEBOTO JABUTA-
TeJIsl; KOHCTPYKLUS TIYIIUTENeH yma.

5.2. Pa3aesnsl AMCHUILIMHLI M BUALI 3aHATHH

Pa3znensl IUCHMIUIMHBI U BUBI 3aHATHH Npe/icTaBIeHa B Tadaule 3.

Tabmnuua 3 -Pa3gensl AUCHUIUIMHEBL U BUIBI 3aHATHN

n/n

HaumeHoBaHue pa3aeJia quc-
HUILTHHBI

TpyaroemkocTs, yac.

Bcero | Jleknun \ IIpakTHYeckue \ CamocrosiTe/IbHAsA
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‘ ‘ ‘ ‘ 3aHATUA \ padora

Mopayas 1 - «TypoomamuHbD

[Tapo- u ra3oTypOuHHBIE YCTa-
1. | nosxu. [Ipumenenne KOMOWHHU- 7 1 - 6
POBAHHBIX YCTAHOBOK

2| Teuenne cxuMaeMOM KHIKOCTU

7 1 - 6
B peUIeTKax TypOOMaIIuH
3. | Crynenu TypOomamma 10 2 2 6
4. | MHoroctynenuatele  TypOoma- 10 2 5 5
IIMHBI
5. | [lepemenHblil pexxum  pabOTHI 10 2 5 5
TypOOMaImH
Merauipl, OUHAMHKa W TPOY-
6. | nocrs neraneit MapoBBIX U Ta30- 10 2 2 6

BBIX TYpOHH

MO)IyJ'IB 2- «HOpIIIHeBLIe ABUTIATEC/IN)

BBognasa unekums. IloBropenue
KypcoB «TepMoanHaMuka U Ten-
monepenavay, «l'maporazonuna-
Muka», «Teopus paboumx mpo-
1. neccoB [IBC», «Jlunammuka JaBH- 11 2
ratesnen», «ABTOMaTHYECKOE pe-
TyJTUpOBaHUE JIBUTATEIICH»,
«TommmBHas annapartypa 3Hepre-
TUYECKHUX MaluHy» (OakajaBpuar,
MarucTparypa).

UucieHHoe MaTEMaTUYECKOE MO-
JeTUpOBaHUe pPabOYMX MpoIiec-
COB TIOPIITHEBBIX JBHUTaTENCH (CH-
CTEM TMOPIIHEBLIX jBurarenei). | 15 2 4 9
CoBpeMeHHbIE OTEYECTBEHHbBIC U
3apyOeKHBIC MTPOrPAMMHBIC KOM-
TUICKCHI.

MeTononorus pa3paboTKu
MOPIIIHEBBIX JIBHTATENeH, o0a-
3. | JaromMX BBICOKUMH TEXHUKO- 15 2 4 9
SKOHOMHUYECKUMH MOKA3ATEISIMH,
OTBEYAOIIUX COBPEMEHHBIM Tpe-
OOBaHUSM..

IIponiecchl TOIIMBONOJAYH, CMe-
ceoOpa3oBaHMS M CrOpaHUsA B
MTOPIIHEBBIX JBUTATENSAX. YIIyd-
IIEHWE DKOJOTMYECKMX TOoKasa- | 13 2 2 9
Teled IOPIIHEBBIX JBUrareiaei
(BpenHble BBIOPOCHI, aKycTHYe-
CKO€ U3JIYYCHHUE).

Bcero uacos 108 18 18 72

5.3. Jleknun
[TepedyeHp 3aHATHIA JIEKIMOHHOTO THIIA, WX COJCPKAHUE U TPYIOEMKOCTh
MpeICTaBJICHbI B Ta0IUIIE 4.
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Tabnuna 4 — TemaTka U cofepKaHue JEKIUH

Ne
n/n

Ne paznena
AUCHMILINHBI

TemaTnka JeKuin

TpynoeMKocThb
(uac.)

Moayasb 1 - «TypoomammHbI»

[Tapo- u razoTypOuHHbIe ycTaHOBKH. [Ipumenenune komOu-
HUPOBAHHBIX YCTAHOBOK

TedeHnue cxxuMaeMoOn KHUIKOCTHU B pCHICTKax Typ6OMaIJ_II/IH.

Crynenu TypOOMaIInH.

MHoroctynenuaTtsie TypOOMAaIIHHBI.

[TepemeHHBII pesKUM pabOTHI TYpOOMAIIIHH.

o (OB WDN| -

o (OB WN| -

Mertanel, AMHAMUKA ¥ IPOYHOCTh JETaJeH MapoBbIX M ra-
30BbIX TYpOUH.

N (NN INEFP| -

MO}IyJ’Ib 2- «HOpIIIHeBLIe ABHUIaTECJIN

Beonnas nekuus. Kpatkoe nosropenue kypcos «Tepmonn-
HamuKkay», «Teopus pabouux mporeccoB JIBCy», «['uapora-
30/IMHaMUKay, «J{MHAMUKa TBUTATENCH», «ABTOMAaTUYECKOE
peryiaupoBanus jaurarenein», «TorumBHasg amnmaparypa
HHEPreTUYECKUX MaluHy (0akajaBpuaT, MarucTparypa).

YucneHHoe MareMaTH4ecKoe MOJICIMPOBaHUE PaboUYMX
IIPOLIECCOB IOPIIHEBBIX JABUraTesnel (CUCTEM HMOPUIHEBBIX
nsuratesneil). CoBpeMeHHbIE 0T€UECTBEHHbBIE U 3apyOeKHbIE
IIPOTrPaMMHBIE KOMIUIEKCBI..

MGTOI[OJ'IOFI/IH p33pa60TKI/I IMOPHIHECBLIX ,Z[BPIFaTeJ'IefI C BbI-
COKHMMH TCXHHKO-3KOHOMHUYCCKHMMU I10Ka3aTCiIsIMH, OTBC-
Jaromnux COBPEMCHHBIM Tpe6OBaHI/I${M. TeOpeTI/I‘ICCKI/Ie ocC-
HOBBI MCTOJ0JIOTHH OIITHUMH3AIIUU, HpHMeHﬂeMOﬁ npu Co-
3AaHUN ITOPHIHCBLIX I[BI/Il"aTeJ'ICI‘/'I.

IIpouecchl TOomIMBONOAAYH, CMECE00Pa30BaHUS U CTOPAHUS
B TIOPIIHEBBIX [JBUTaTENAX. YJIYYIIEHUE DSKOJIOTMYECKHX
NoKa3aresiel MOPIIHEBBIX JABHUraTesel (BpeaHble BHIOPOCHI,
aKyCTUYECKOE U3JIyYeHHe).

Hroro

18

5.4. IIpakTnyeckue 3aHATUA
[IpakTuueckue 3aHATHS MO JUCIUILIMHE MPETyCMOTPEHBI Y4Y€OHBIM ILIAHOM
o0pa3oBaTeIbHON MPOTPAMMBI.
[lepeueHb MpPAKTUYECKUX 3aHATHI, UX COJEPXKAHUE U TPYAOEMKOCTb IPE.I-
CTaBJICHEI B Ta0JIHIIE 5.

Tabnuia 5 — Tematuka v cofiep>KaHue MPAKTUYECKUX 3aHITHM

Ne | Nepasngena TemaTnka NPaKTHYECKUX 3aHATHH TpynoemkocTn
/1 | THCIUILINHEI (uac.)
Moayas 1 - «TypoomamuHbI»
1 3 Br10op XapakTepucTHK M pacyeT TypOMHHOW M KoMIpec- 5
COPHOW CTYTIEHEM.
2 4 TeXHUKO-9KOHOMHUYECKHE OCHOBBI BBIOOpAa KOHCTPYKIIHUU 5
TYpOUHBIL.
3 5 [TepemeHHbII pexxuM paboThl ra30TYpOMHHOMN YCTaHOBKH. 2
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PabGoune nomarku, ux nmpoyHOCTh U BuOparuu. OOecrieue-
HHUE BUOPAIIMOHHON HA/IeKHOCTH JIONATOYHOTO anmapara.
Tepmuueckue HanpsHKCHUsI B JIETANsIX TYpOHMH, TEPMOYCTa-
JIOCTh JIETAISAX TypOuH.

Monyasb 2 - «[lopuiHeBble IBUTaTETH

O0630p 0TEUECTBEHHBIX M 3apPYOEKHBIX MPOrPAMMHBIX KOM-
IUICKCOB TPHUMEHSEMBIX JJIsi MOJACIUPOBAHUS IPOIIECCOB
1 2 nopmHeBbix asurateneit (IIK: MI'TY um. H.E. baymana - 4
«duzens-PKy», ITHUIAU - «mnynbe», «AVL Fire», «AN-
SYS Forte» u np.).

YuciieHHOE MaTeMaTHYeCKOe MOJICIUPOBAaHUE pPabovero
2 3 npoiiecca MOPIIHEBbIX JBUratesieil (BBIMOIHICTCS B Cpeie 2
nporpamMMupoBanusi «Excely)

Amnanu3 06pa3oBaHMs ra30BbIX KOMIIOHEHTOB B KaMepe Cro-
3 3 paHus TOPIIHEBOrO ABUTraTelis (BBIOJHSIETCS B CPEe Mpo- 2
rpammupoBanus «EXcely).

AHaNM3 XUMHUYECKOTO COCTaBa OTPa0OTAaBIINX T'a30B JIBUTa-
TeJel BHYTPEHHETr0 CrOpaHKe MPH CTEHOBBIX UCIBITAHUAX

Hroro 18

5.5. CamocTosiTe/ibHAs pa00Ta aCIUPAHTA
Bunabel camocTosATensHOM pabOThI acliipaHTa MpeICcTaBIeHbI B TabmuUIe 6.
Tabmmia 6 — Buasl camocToATensHOM paboThI

Ne Ne paznena Bua camocrositeibHOM padoThI
n/n JUCIUIIJIINHBI
Moayab 1 «TypOoMamuHbD)
1 1-6 3y4yeHnst KOHCIIEKTA JIEKIMI U JTOMOJHUTENLHOMN JINTEPATYPHI;
2 1-6 [ToAroToBKa K KaHUIATCKOMY DK3aMEHY
Mopayas 2 - «IlopmHeBbIe IBHTaTeII)
3 1-4 M3y4yeHns: KOHCIIEKTA JIEKIMI U JIOTOJHUTENLHOMN JINTEPATYPHI;
4 1-4 IToaroToBKa K KAHAUAATCKOMY 9K3aMEHY

6. OBPA3OBATEJIBHBIE TEXHOJIOI'UHN
B xozne ocBoeHMS AUCIUILUIMHBI TPUMEHSIOTCS CIEAYIOLMEe 00pa3oBaTelIbHbIE
TEXHOJIOTUH MPEACTABICHHbIE B TAOIHIIE 6.

Tabmuua 6 — OOpa3oBareybHbIE TEXHOJOTUH, MPUMEHSIEMbIE B X0JI€ MPENnogaBaHus
TV CHUTUTMHBI

Buj yueOHoii padoThl Buabl o0pa3zoBaTeibHBIX TEXHOJIOTHIT

Jlexun MynsTUMeAna-TeKIMS

[IpoGnemHuas nexius

Jlexuwmsi ¢ pa360pOM KOHKPETHBIX CUTYyaIlHi
Jlexuusi-oOcyx1eHue

[IpakTrueckue 3aHATHS I'pynnoBeie nuckyccum.
PelreHne npakTMuecKux 3aaau.
CamocrosrenbHas padora WNHnrBuayanbHbIE HCCIIEIOBAHUS

TexHomorus WHIAWBUYAJIU3alUU 06yqu1/1;1

Texymmii KOHTPOJIb TexHOoIorns ONEHWBAHMs KadyecTBa 3HAHWKM HA OCHOBE
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OaybHOM oreHKU. Ompoc Mo TeMaTHYECKUM OJIOKaM JIHC-
HMUITJIINHBI.

7. PEAJIMBALIUSA JTUCHUITJIMHBI ITPU UCITIOJIBb30BAHUU TEXHOJIOI' Ui
SJIEKTPOHHOI'O OBYYEHUSA U (MJIN) ANCTAHIIUMOHHBIX OBPA3OBATEJIbHBIX
TEXHOJIOT Ui

B anextponHoil nHPopManroHHo-00pazoBaTenbHoU cpeae bI'TY pa3smemraer-
Cs1 QJIGKTPOHHBIN KypC TUCIUTIINHBI, BKITFOYAIOITHI B CEOsI:

— CBeJIeHHs 00 aBTOpe Kypca;

— KpaTKO€ OINKMCaHUE Kypca;

— pabouyto MporpaMmy JUCIUILINHBL,

— TIOJIHBIU NMEPEYEHb TEM JAUCIUTLIINHBI;

— TIPE3CHTALMOHHBIE MAaTEPHUAIIBI IJIs1 TPOBEACHUS 3aHATUM JIEKIIMOHHOTO TUIIA;

— JICKIMH/KPATKUM KOHCIIEKT JICKITUH 10 KaXKI0M TeMe;

— METOANYECKHUE YKA3aHMS M0 BBITTOJIHEHUIO KAKIOTO IPAKTUYECKOTO 33/IaHNUS;

— MaTepuaibl sl TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH aCIIUPAHTOB.

8. YUEBHO-METOJAMYECKOE U WH®OPMALMOHHOE OBECIEYEHME
JUCHUTIIMHBI

8.1. IlepeyeHb OCHOBHOM, TOMOJHUTEJILHOH W CIPABOYHOI Y4eOHOM JiMTe-
paTyphl:

Mopyab 1 «TypOomainHb

@) OCHOBHAs TUMepamypa.:

1. JJammuu K.JI. OntuMuzanyss TpOTOYHBIX YacTeW MAapOBBIX U Ta30BBIX TYyp-
oun. CI16., U3x.-so CIIOI'TIY, 2011. — 177 c. [23 3k3.].

2. IlapoBble W Ta30Bble TYpOUHBI JJIA DJIEKTPOCTAHUMMN: YYEOHHK Il BY3OB,
rpud MO P®/KocTtiok A.I'., @pornos B.B., bynkun @.E., Tpyxuuii A./l. [lox penak-
nuer A.I'.KocTtroka. - 3a.-Bo MOU, 2008. — 556 c. [135 7k3.].

3. T'a3oTypOUHHBIC PHEPreTUYECKUE YCTAaHOBKU: ydeO. mocoOue najisi BY30B /
IManeB c.B., bypo B.JI., 3emuoB A.C., Ockika A.C.; mox pen. C. B. Ilanena.-
M.:MOH, 2011.- 426 C.

0) OononHumMeNbHAas IUMepamypa.

1. Kupumnos U.U., Kupuino A.U. Teopus typ6omammms. JI.: MammHocTpoe-
Hue, 1974. — 320 c. [92 3k3.].

2. lllernsie A.B. IlapoBbie TypOounbl. M: Dueprus, 1976. —365c¢. [131 2k3.]

3. Koctiok A.T'., Illepctiok A.H. Tl'azorypOunnbie yctaHoBku. M:"Bpicmias
mkona", 1979. — 254c. [33 ak3.].

4. Koctiok A.I'. Jlunamuka u nipouyHocTs TypOomamuH. M.MammHocTpoeHue,
1982. — 474c. [69 3k3.].

5. CamoitnoBuu I'.C. T'mapoaspomexanuka. M.: Mammnoctpoenue, 1980. —
279c. I'puneBuu, I'.Il. KomriekcHas MexaHu3alus M aBTOMaTU3alUsl MOTPY304HO-
pa3rpy30uHbIX paboT Ha JKEJIE3HOJOPOKHOM TPAHCIOPTE: YUEOHUK ISl BY30B XK.-1.
tpancnopta /[ .IL.T'puneBud.- M.: Tparcnopt, 1981. [3 3k3.].
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6. IeanoB B.A. PerynupoBanue 3Hepro6sokoB. JI.MammHoctpoenue, 1982, —
311c. CokonoB, C.A. Merauinueckue KOHCTPYKLIHUH NOJBEMHO-TPAHCIIOPTHBIX Ma-
muH: YdeoHoe nmocooue / C. A. Cokonos. — CII6.: ITomurexnuka, 2005 — 423 c. [68
9K3.].

7. CamoitnoBuy I'.C. TpossHoBckuii B.M. IlepeMeHHbIE U TEPEXOHBIE PEKUMBI
B MapoBBIX TypOuHax. M.:DnHeprouzaat, 1982. — 494c. [14 7k3.]

8. Dueprerudeckre MamuHbl. OXJIaXKICHUE JJIEMEHTOB BRICOKOTEMITEPATyPHBIX
ra3oBbIx TypOuH / mox pea. B.A. Paccoxuna, B.I'. [Tonumntyka. — CII6.: U3xa.-Bo Ilo-
JUTEXHUYECKOro yH.-Ta, 2008. — 223 c. [81 3k3.].

9. Paboune mporiecchl ra3o- U MapoTypOMHHBIX YCTAHOBOK TETIOBBIX AJICKTPH-
YyecKux craHiuil. Paboune mpoiiecchl ra30TypOMHHBIX YCTAaHOBOK: yuyeOHOe rmocobdue
/ [K. . AugpeeB [u np.]; Cankr-IletepOyprckuii rocy1apcTBEHHBIN MOJIMTEXHUYE-
ckuid yauBepcuteT .— CII0. : U3a-Bo IlonuTexH. yH-Ta, 2010 .— 226 c. [12 3k3.].

10. T'a30TypOMHHBIE U TApPOra3OBble YCTAHOBKU TEIJIOBBIX 3JIEKTPOCTAHIIUH :
ydueOHOe mocobue AJisi By30B 10 HampasiieHuto "TemnosHepreTuka', creluaibHOCTH
"TernnoBble MMEKTpUUECKHE cTaHUMM'", MO AucuuIuimHaM '"[lapora3oBbie U Ta3oTyp-
OWHHBIE YCTAHOBKHM 3JIeKTpocTaHIui" u "TemnoBble W aTOMHBIE SJIEKTPUUYECKUE
cranruu” / C. B. Ilanes, B. /1. bypos, A. H. Peme3os; nox pea. C. B. IlaneBa .— 3-¢
u3a., ctep. — Mocksa : MU3narensckuit sjom MOU, 2009 .— 578, [1] c. [61 2K3.].

Moayab 2 «IlopiiHeBbie IBUTATETN

@) OCHOBHAs TUMepamypa.

1. JIBurarenu BHYTpPEHHEro cropaHusi: Teopus MOPIIHEBBIX U KOMOMHUPOBAH-
HBIX JBUTaTENCH. YUEOHUK /I BTY30B M0 CHENHATBHOCTH «JIBUTaTE I BHYTPEHHETO
cropanusi» /JI.H. BeipyooB, H.A. UBamenko u ap.; [lox pea. A.C. Opnuna, M.I'.
Kpyrnoga. — 4-e uza. nepepad. u nom. — M.: Mammnoctpoenue, 1983. —372 c. [77 3k3.]

2. JlBuraTenu BHYTpeHHeEro cropanusi: KoHCTpynpoBaHHE M pacyeT Ha MpoU-
HOCTb TMOPIIIHEBBIX U KOMOMHUPOBAHHBIX JIBUTATENe. YUueOHUK /Jisi BTY30B IO CIie-
nuaigbHocTH «JlBurarenu BHyTpeHHero cropanus» /JI.H. Bsipy6os, C.U.Edbumos,
H.A. UBamenko u ap.; [lox pen. A.C. Opiuna, M.I'. Kpyrinosa. — 4-e u3a. nepepab. u
non. — M.: MammHoctpoenue, 1984. — 384 c. [26 k3. ]

3. ABurarenu BHyTpeHHEro cropanusi: CUCTEMbI HOPUIHEBBIX 1 KOMOMHUPOBAH-
HBIX JBUTATENCH. YUeOHUK JIJIsi BTY30B M0 CHEIUAIbHOCTH «JlBUTaTe BHYTPEHHETO
cropanusi» /C.U. Epumos, H.A. Usamenko, B.W. Bun u ap.; Ilox o6mr. pen. A.C.
Opnuna, M.I'. Kpyriosa. — 3-e uzg. nepepad. u jgom. — M.: Mammnoctpoenue, 1985. —
456 c. [48 Kk3.]

4. ABTOMOOWIIbHBIE JBUTATENU: YYCOHUK /I CTYJ. BBICII. y4yeO. 3aBeACHHM /
[M.I'.IlTatpoB, K.A.Mopo3zos, 1.B.AnekceeB u ap.]; mox pea. M.I'. IllaTpora. - 2-¢
u3., uctp. - M.: I3narenbckuii neHTp «Akagemus», 2011. - 464 ¢ [8 3k3.]

5. Kpyrnos, M.T"., MennoB, A.A. ['a3oBas quHaMrKa KOMOMHUPOBAHHBIX JIBU-
rateyied BHyTPEHHETO CropaHus: YdeOHOoe mocobue Uisi CTYyIEHTOB, O0y4YaroIIuXCs
M0 CNEUUAIBHOCTU «/[BUTaTenm BHYTPEHHEro cropanus». —M.: MammHocTpoeHue,
1988. —360 c. [24 »k3.]

6. Poranes, B.B. Teopus paGodero mporiecca 1Buratesieii BHyTPEHHETO CTropa-
Hus [Tekct] + [DnekTpoHHBIN pecypc]: yued. mocodue / B.B. Poranes. — bpsiHck:
BI'TY, 2010. — 222 c. [20 7k3.]

0) OonoHumenvHas aumepamypa.

1. KaBrapanze, P.3. Teopus mopurHeBbix aBuraresiieid. CrnenuanbHble T1aBbl/
P.3. KaBrapanze. — M.: U3n-Bo MI'TY um. H.D. baymana, 2008. — 720 c. [16 3k3.]
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2. Jlemmesckwmii, A.C. Cuctempl MUTAHUS U3eNei: YdeOHoe mocooue st CTy-
JIEHTOB BTY30B, OOYYaIOIIUXCS MO CIEHHAIBHOCTH «J[BUrarenu BHYTPEHHETO Cropa-
HUs». — M.: MammHocTtpoenue, 1981— 216 c. [24 5k3.]

3. Poranes, B.B. Mexanuka ®uakoctu U rasza. [Tekct] + [DNeKTpOHHBIN pe-
cypc]: yue6. mocobue/ B.B. Poranes, — bpsuck: BI'TY, 2011. — 135 c. [27 3k3.]

4. Anemacos, B.E. OcHoBBI Teopun (HU3UKO-XUMHUECKUX MPOIIECCOB B TEILIO-
BBIX JIBUTATENISX U dHepreTuyeckux ycraHoBkax/ B.E. AnemacoB [u ap]. — M.: Xu-
must, 2000. — 520 c. [5 2k3.]

5. 3BonoB, B.A. TokcMuHOCTH ABUTATENCH BHYTPEHHETO CTOPAHUA. — 2-€ U3I.
nepepad. —M.: MamunocTtpoenue, 1981. —160 c. [6 3k3.]

6. Nanmnmmna, H.W., JIyopoBckas H.C. u ap. YucineHHsle MeToAbl. Y UeOHHUK
JUJISl TEXHUKYMOB., M., «BpIcias mkona», 1978. — 367 c. [26 3k3.]

8) cnpasouHas 1umepamypa

1.TOCT 2.114 — 2016. Egunas cucreMa KOHCTPYKTOPCKOM JOKYMEHTAIIMH.
Texnuueckue ycinoBusd. BBeneH B IeiCTBHE B KaueCTBE HAIMOHAIBHOTO CTaHAApTa
Poccuiickoit @enepanuu ¢ 1 anpenst 2017 r.

2.TOCT 2.103-2013. Eaunasi cuctemMa KOHCTPYKTOPCKOW JOKyMEHTAIUU.
Cramuu pazpaboTku. BBejeH B jAeiicTBHE B KauecTBE HAIMOHAJIBLHOTO CTaHAapTa
Poccutiickoit @eaepannu ¢ 1 urons 2015 r.: Crangaptundopm, 2015. - 9 c.

3.TOCT 2.118-2013. Engmnas cuctemMa KOHCTPYKTOPCKOW JTOKYMEHTAIIHH.
TexHnueckoe mpeaoxeHne. BBelleH B AEHCTBHE B Ka4€CTBE HAIMOHAIBHOIO CTaH-
napta Poccuiickoit @enepariuu ¢ 1 urons 2015 r.: Cranpaptundopm, 2015. - 9 c.

4. TOCT 2.119-2013. Enunas cucteMa KOHCTPYKTOPCKOM JOKYMEHTAIUU. JC-
KU3HBIN MPOEKT. BBEAEH B I€MCTBUE B KAYE€CTBE HAIMOHAIBLHOIO cTanaapTa Poccuii-
ckoii @enepanuu ¢ 1 utosst 2015 r.: Crangaptundopm, 2018. - 8 c.

5.TOCT 2.120-2013. Engunas cuctema KOHCTPYKTOPCKOM JOKYMEHTAIIUU.
Texanueckuil NpoekT. BBegeH B NEHCTBHE B KAaYECTBE HAIMOHAIBLHOIO CTaHIapTa
Poccuiickoit @eneparuu ¢ 1 urons 2015 r. :Cranmaprundopm,2007. - 7c.

6. TOCT 15.101-2021 Cuctema pa3pabOTKu W TOCTAHOBKH MPOIYKIIUUA HA
npou3BOACTBO. [lOpSOK BBHITIOJIHEHUS HAYYHO-HCCIIENOBATEIbCKUX pPaboOT. —
Bren. 2021-08-24. —M.: Poccuiickuii MHCTUTYT CTaHIapTHU3AIUHU. -6 C.

7.TOCT 7.32-2017 Cucrema cTaHAapToOB 10 UHPOpPMaLIUU, OUOTMOTEYHOMY H
u3nareabckoMy neny. OTder o HaydyHO-HcclenoBarenbckoi pabore. CTpykTypa H
npasuia opopmiienus. - Beea. 2017-10-24. — Crangaptundopm, 2017. - 32 c.

8.2. Ilepeyenn pecypcoB HH(POPMALMOHHO-TEJICKOMMYHUKANMOHHOM CeTH

«HTepHET», HEOOXOAUMBIX IJIs1 U3yYeHUs TUCIIUTTUHDI:

1.Enunoe OKHO JOCTyTa K UH(pOPMAITMOHHBIM pecypcam
(http://window.edu.ru).

2. HanmonanpeHas saekTporHas oubnmuoteka (http://www.elibrary.ru).

3. ®enepanvHoe xpaHwmie «EnuHas Koutekius 1u@poBeIX 00pa3oBaTeib-
HBIX pecypcon» (http://school-collection.edu.ru).

4. Oenepanbubli  MHTEpHET-TIOpTAN «Poccuiickoe ~ oOpa3zoBaHUE»
(http://www.edu.ru).
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5. DNeKTPOHHO-O0MOIMOTEeYHAS cucrema «IPRbooks»
(http://www.iprbookshop.ru).

6. DiekTpoHHO-0MOIHoTeuHas crucreMa «Jlaupy (https://e.lanbook.com).

7. Caiit ®I'BY ®enepanbHblii HMHCTUTYT MPOMBIIUIEHHOW COOCTBEHHO-
ctu http://www1.fips.ru.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Jliist obecnieueHust 00ydeHUsI UMEETCs Clelytolias MaTepralbHO-TEXHUYECKas
0aza:

— ayauTOpHUs I NMPOBEACHUS JICKIIMOHHBIX 3aHSITUA U OPTraHU3alNU 3AIIUTHI
pedepaToB, 000pyIOBaHHAS TEPCOHAIBHBIMH KOMIIBIOTEPAMHU, MYJIbTUMEIUWHBIM
KOMITBIOTEPHBIM MIPOEKTOPOM, CPEICTBA 3ByKOBOCHPOU3BEACHUS (110 BO3MOKHOCTH),
IIPOEKIIMOHHBIM DKPAHOM, HAJIMYUEM JIOCTyIla B uH(OpMaIMoOHHO-
KOMMYHHKAIIMOHHYIO ceTh MIHTEpHET;

— yueOHasi ayJuTOpusi, OCHAIIIEHHAs] KOMIUIEKTOM MeOEIH U JOCKOH, JJIsl Mpo-
BEJICHUS KOHCYJIbTAIIMIA U KaHIUJAATCKOTO SK3aMEHA;

— KOMITBIOTEPHBIE KJIACChl C MOCTOSHHBIM JOCTYNOM K HH(GOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTH «VHTepHeT», a TakKe YUTAJIbHBIE 3aJbl HAYYHOU
oubnuotexu BI'TY nist camocTosiTenbHOM paOOThI aCIIUPAHTOB.

10. OCOBEHHOCTHU OPTTAHU3AIIUU OBPA3OBATEJIBHOI'O
HPOLHECCA JIA UHBAJINAOB U JIML C OT'PAHUYEHHBIMHA
BO3MOXHOCTAMMU 3/10POBbs

N3ydenne NUCHUIUIMHBI UHBAJIUAAMU U JIMI[AMUA C OTPAHUYEHHBIMU BO3MOX-
HOCTSIMU 3/10POBbsSI OPTaHU3YETCSl C yUETOM OCOOEHHOCTEHW MCUX0(pU3UYECKOTO pa3-
BUTHUSI, MHAUBUAYATbHBIX BO3MOKHOCTEH M COCTOSIHUS 3/IOPOBbS TAaKUX 00YyYarOmnX-
csl.

[Ipu mpoBeaeHNM y4eOHBIX 3aHATHM OOecreuyuBaeTCs COOJIOJIEHUE CIIETYIO-
X TpeOOBaHMIA:

— yueOHbIE 3aHSITUS TPOBOJSTCS JII WHBAJIUAOB U JIMI] C OTPAaHUYCHHBIMU
BO3MOYKHOCTSIMU 3/I0POBbSl B OJIHOM ayJIUTOPUM COBMECTHO C OOyYarOUIUMUCS, HE
MMEIOIIMMH OTPAaHUYEHHBIX BO3MOXKHOCTEH 310pPOBbS, €CJIM 3TO HE CO3/AET TPYIHO-
cTel JuIsi o0yJaromuxcs B X0/e y4eOHBIX 3aHATHI;

— MPUCYTCTBUE acCUCTEHTa U3 unciia pabotHukoB bI'TY wiu npuBnedeHHBIX
JINILI, OKa3bIBAIOIIETO 00YYarOIIUMCS HEOOXOAUMYIO TEXHHUECKYIO TOMOIIb C y4EeTOM
WX UHAUBUIYAIBHBIX OCOOCHHOCTEH (3aHATH pabouee MeCcTo, IEPEeIBUTaThCs, POUH-
TaTh U OPOPMHUTH 3a/IaHKE, OOIIATHCS C MEJarOTHYeCKUM PaOOTHUKOM U T. 11.);

— oOyuyaromuecs: ¢ y4eTOM MX MHJIUBUAYaTbHBIX OCOOCHHOCTEH MOTYT IMOJIb-
30BaThCs HEOOXOIUMBIMU UM TEXHUYECKUMU CPEICTBAMM;

— MaTepUabHO-TEXHUYECKHE YCIOBHS JODKHBI 00€CIeUnBaTh BO3MOKHOCTh
OecnpensaTCTBEHHOTO JOCTyMa OOyYaroluxcs B ayJAUTOPUU, TYaJCTHBIC U JIPyTHe
MOMEIICHHS, a TAKXKE MX MPEObIBAaHUS B YKA3aHHBIX MOMENICHUSX (HAIMYUE TaHTY-
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COB, IOPYYHEH, PACIIMPEHHBIX IBEPHBIX MPOEMOB, TU(TOB, MPU OTCYTCTBUHU JUHTOB
ayJIMTOPHsI TOJKHA PACIIONaraTbCs Ha MEPBOM 3TaXKe; HAIMUKE CIIeUATIbHBIX Kpecell
U JPYTUX IPUCTIOCOOIEHUN ).

YHUBEPCUTETOM CO3/1aHbl CIEHUATIbHBIC YCIOBHS JIs TMOJYYEHHUS BBICIIETO
oOpazoBanus obyyatomumucs ¢ OB3:

1) nuist L ¢ orpaHUYEHHBIMUA BO3MOKHOCTSIMU 3JI0POBbSI 10 3pEHHUIO:

— HaJIMYUE aJIbTEpPHATUBHOM BepcUH O(QUIIMATIBLHOTO caiiTa OpraHu3allu B ce-
v "NHTepHeT" 11 cnaboBUASIINX;

— pa3MemieHue B OCTYIMHBIX JIJIST O0OYYarOIINXCS, SBIISIOMINXCS CICTIBIMHA WU
CIa00BUIAIIMMHU, MECTaX M B aJanTHUPOBaHHOU (opme (C yuyeToM MX OCOOBIX TO-
TpeOHOCTEH) crpaBoyHON MHGOPMAIIMU O pACIIMCAHUU YUYE€OHBIX 3aHATHH (MHbOpMa-
IS TOJDKHA OBITH BBIMIOJIHEHA KPYIHBIM pelbe(HO-KOHTPACTHRIM mpudToM (Ha Oe-
JIOM WM JKeJToM (poHe) u npoayoaupoBana mpudtom bpaitns);

— MPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOIIETO OOYydYaloIIEeMyCs HEOOXOIUMYIO
MTOMOIIIb;

— o0ecrmedyeHue BBITyCKa aJbTEPHATUBHBIX (DOPMATOB IMEUATHBIX MATEPHUATIOB
(kpynHbIF WpUPT UM ayiuodansl);

— ofecrneyeHue JA0CTyna 00y4aromIerocs, IBJSIONMIErocs CJICTbIM U UCIIOJIb3Y-
IOIIEro COOaKy-MPOBOAHUKA, K 3[IaHUI0 OPTaHU3alNY;

2) 11 JIAIL ¢ OTPAHUYEHHBIMHU BO3MOKHOCTSIMU 3/I0POBBSI TIO CITYXY:

— ny0JMpoBaHUE 3BYKOBOM CIPaBOYHON MH(POPMAILIUU O PACTIMCAHUH YUEOHBIX
3aHITHI BH3yaJIbHON (YCTaHOBKA MOHHUTOPOB C BO3MOYKHOCTBIO TPAHCIISIIUN CYOTHT-
pOB (MOHHUTOPHI, MX pa3MePhl M KOJTUIECTBO HEOOXOIUMO OTNPEACIIATh C YIETOM pas-
MEpOB MTOMEILICHHUS);

— of0ecrmeyeHNe HAJISKAIMIMMH 3BYKOBBIMH CPEIACTBAMU BOCIPOW3BEACHUS
uHdopmaIuy;

3) nms Ul ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS, UMEIOIIUX HapyIle-
HUS OTIOPHO-ABUTATENILHOTO anmnapara, MaTepruaibHO-TEXHUYECKUE YCIOBUS JOJKHBI
o0ecreuynBaTh BO3MOXKHOCTh O€CIPENITCTBEHHOTO JOCTyNa OOydaroIuxcs B y4eO-
HBbIC TOMEIIEHHUS, CTOJIOBBIC, TyaJICTHBIE W JPyrUe TMOMEIICHUS YHUBEPCUTETa, a
Tak)ke TPEOBIBaHMS B YKa3aHHBIX TMOMEIICHHSIX (HaJM4HMe IaHIyCOB, IMOPYYHEH,
PaCIIMPEHHBIX ABEPHBIX MPOEMOB, TU(PTOB, JTOKATHLHOE MTOHMKEHUE CTOCK-0aphepoB;
HaJIM4Yue CIeHHATbHBIX KPECE U IPYTUX MPUCITOCOOJICHHUI).

11. METOAUWYECKHUE PEKOMEHJIAIIUUA 11O JTUCHUIIVIMHE

11.1. Meroan4yeckue peKOMeHIALNH IJIS1 IpenogaBaresiei

Memoouxka umenus 1exkyuil.

Jlexuuu SBJSIOTCS OJTHUM M3 OCHOBHBIX METO/I0B OOYUYEHHUS U JOJKHBI PeIiaTh
CJIEIyIOLIME 3a1a4u:

— M3JI0’KEeHHE HanboJiee BaXKHOTO MaTepuasa MporpaMMbl Kypca, OCBeIarole-
IO OCHOBHBIE MOMEHTHI;

— pPa3BUTHE y ACIIUPAHTOB TEOPETUYECKOTO MOHATUHHOTO MBIILJIEHUS.
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I'maBHOM 3ajmayedl KaXIOM JIEKIUU SBISETCS PACKPBITHE CYIIHOCTH TEMBI U
aHaJIM3 €€ OCHOBHBIX IOJIOKEHUH. PexomeHayercs Ha NepBOM JIEKIMHM JOBECTH 10
BHHMAaHMS aCIIMPAHTOB CTPYKTYPY Kypca U €ro pa3lelnsl, a B JaIbHEHIIEM YKa3bIBaTh
Ha3BaHUE Ka)XJI0TO pa3zielia, CyTh U €r0 3a/1a4H, a, 3aKOHYUB U3JI0’KEHUE, IT0JBOINUTH
UTOT I10 3TOMY pa3einy.

Cooepotcanue nekyuii

CopepxaHue JIEKIMH onpeaensercss HacTosmel padoueil mporpamMmoit. XKena-
TEJIbHO, YTOOBI KaX/Jasl JIEKIMSI OXBATbIBaja M MCUEPIbIBAIA ONPEIEICHHYIO TEMY U
IpecTaBisIa cO00M JIOTHYECKH 3aKOHUYEHHOE U3JI0KeHHe. JIydllle COKpaTuTh TeMy 1
HE JIOIIyCKAaTh IIEPEphIBA €€ B TAKOM MECTE, KOIla OCHOBHAs UJIEsA €IIE IIOJIHOCTBIO HE
packpeiTa. B ciydae, eciin Marepuan HEBO3MOXKHO M3JI0KUTHb B paMKaxX OJHOM JIEK-
LIMH, TO HA CJIEAYIOLIEH JIEKIIUU B HaJaje ClIeNyeT CleaaTh KpaTKuil 0030p Marepua-
J1a TIPEABIAYIIEH JIEKIUHU C LENbI0 YCTAHOBJIEHHUS JIOTUYECKON CBSA3U MEXKIY JEKIIUSA-
MHU.

PaccMoTpenue TeopeTMUEeCKMX OCHOB (YHKIMOHHUPOBAHMS KOHKPETHOI'O
yCcTpoiicTBa Win npudopa HE0OOXOIMMO CONPOBOXKAATH MPEICTABICHUEM BPEMEHHBIX
Jarpamm € IMOMOIIBIO IPE3EHTALIMOHHOTO 000PYI0BaHUS WU Ha JIOCKE.

Crnenyer ynensiTh BHUMaHHE NPAaKTUUECKUM acrnektam. M3nmaraemas ¢hopmMyiib-
Has 0a3a JoJbKHA ObITh HANpsAMYIO NMPUBSA3aHA K pacueTHOW mpaktuke. Ilpu moaro-
TOBKE JIEKIIM HEOOXOIMMO IOJIb30BaThCsl COBPEMEHHOM JIMTEPATypOll WU Cpel-
crtBamu HHTepHeT. CopepkaHue U NOpabOTKY JEKIMOHHOIO Kypca pPEKOMEHIYEeTCs
IepecMaTpuBaTh pas B TOL.

Ilpakmuueckue 3anamus
[IpakTrueckue 3aHATHS HEOOXOIUMO MPOBOAWUTH B (OpPME PaCCMOTPEHHUS U

perieHus 3a1a4 U (WiM) CEMUHAPOB MO TEMATHUKE, MPEICTABICHHON B TaHHON pado-
Yel MporpaMme.

10.2. MeToauyeckune peKOMeHIALMY JJIsl ACNHUPAHTOB

JIs ycTentHoro OCBOSHMS NHUCIUILIMHBI HEOOXOaMMa peryispHasl W IJIaHO-
MepHas padoTa C KOHCIEKTOM JIeKIIUI, pEeKOMEHIyeMOH JIUTepaTypou, HHTEpHe-
TOM M THTIOBBIMH 3aJladyaMH.

Jlekyuonnvie 3anamus

PexoMeHnmyercss cpasy ke IMOciie OKOHYAaHHUS JIEKIIUW MPOCMAaTPHBATh KOH-
CIIEKT JJIsl OTIpEeeNICHUs] MaTepraa, BRI3BIBAIONIECTO 3aTPYAHEHUSI ISl TOHUMAaHUS.
[Tocne aToro HEOOXOAUMO OOPATUTHCS K PEKOMEHAYEMOM B HACTOSIIEH pOTpam-
Me JINTepaType C LeNbio 0ojee yriayOJeHHOTO u3ydeHus mpobiieMHoTO Bompoca. B
oOmieM cityyae paboTa JIMIIb C OJHUM JIUTEPATYPHBIM UCTOYHUKOM YaCTO SBJISET-
Csl HEZJOCTATOYHOM JIJIsl TIOJTHOTO MOHUMaHus. B 9ToM ciiydae pekoMeHIyeTCs mpo-
CMaTpUBATh HECKOJIPKO YU4EOHUKOB JIJIT BEIOOpA TOTO, KOTOPHI HauboJee MOJTHO U
JIOCTYITHO OCBEIIAeT M3y4daeMblii MmaTepualn. B ciaydae ecnu mpoOiieMbl ¢ TOHUMA-
HHUEM OCTaJIMCh, HEOOXOAUMO OOpAaTUTHCS K TMpernojaaBaTento Ha OJvkalien Jek-
WU C 3apaHee CHOpMYTUPOBAHHBIMHU BOIIPOCAMH.

JI1s yCenTHOTO OCBOCHUS JICKITMOHHOTO Kypca PEKOMEHAYETCS PETyJIsSpHO
MOBTOPATh M3YYCHHBIH MaTepuall, U MPOBEPATH CBOM 3HAHHWS, OTBEYas Ha KOH-
TPOJILHBIE BOIPOCH B PEKOMEHIYEMBIX YUEOHBIX TTOCOOUSX.
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Ilpakmuueckue 3anamusn

Ha npakTrueckux 3aHATUAX CIENYET yIEIATh BHUMaHUE IPUMEHEHUIO METOUK
pacuera, U3JI0’KEHHBIX Ha JIEKIUSAX B peaibHOM pacdyeTHOM mpakTtuke. Ocoboe BHU-
MaHHUE HYXHO yJeliITh padboTe ¢ (popmyiabHON 0a30ii, a Takke oOpaiiarb BHUMaHHE
HAa I[OJYyYEHHBIE PE3YNIbTATHI pacyeTa ¢ LEIbI KOHTPOJISI UX JOCTOBEPHOCTH C TOUYKH
3peHus (pu3nuecKux cooOpaxeHuil. PaboTa He MpaKTUYECKUX 3aHATUSAX HE JTOJDKHA
OBITh MEXaHUYECKOW, MOCKOJBKY B PsIE CIy4aeT JUlsl pacyeTa HYKHO MPUMEHUTh
MIOCJIEOBATEIBHO HECKOJIBKO PACYETHBIX BBIPAKEHUH, YTO B pAJIE CIydaeB TpeOyeT
TBOPYECKOT0 NOAXO0/A.

Ilo pabome c rumepamypoii

[lepen n3ydyeHueM JIMTEPATypbl ACHUPAHTY PEKOMEHAYETCS O3HAKOMHUTHCS C
uHpOpMaIel 1Mo N3y4aeMol TeMe MPeAsIOKEHHON aBTOPOM JUCIMILTUHBL. DTO MO3-
BOJIUT UCKIIOYUTH JIMIIHUNA 00beM MH(OPMALUU U COCPEIOTOYUTCS JIMIIL Ha HE0O-
X0IuMOM Marepuane. Kpome 3TOro cieayer yro4HWTh Yy IpernoaaBaTensi, KaKou
MMEHHO JINTEPaTYPHbI MCTOUYHUK W3 MPHUBEACHHOTO CIHMCKAa Hambosee IMOJIHO pac-
KPBIBAE€T paccMaTpPUBAEMbIH BOIIPOC.

12. OHEHOYHbBIE MATEPHAJIBI 11O JUCHHUIIJIMHE

12.1. OneHo4HbIe CpeACTBA AJIf TEKYILIEro KOHTPOJISI yCIIeBAeMOCTH

Texymuii KOHTPOJIb MPOBOAUTCS € LENbI0 00€CIeUeHUsT CBOEBPEMEHHON 00-
paTHOM CBS3M, JJI1 KOPPEKUUHU OOYyUEHHs, aKTUBU3ALUU CAMOCTOSITENIbHOM pabOThI
oOyuvaronuxcs. Pe3ynapTaThl TEKyIIEro KOHTPOJS SBISIIOTCS JOIMYCKOM K MPOMEXKY-
TOYHOMN aTTECTALUU.
Ikajaa oneHuBaHUA

VYpoBeHb OCBOCHHSI aCHHPAHTAMH Y4YEOHOrO0 Marepuasia OINpeAesseTcsl OLEH-
KAMH «OTJIMYHOY, «XOPOLIO», «YAOBJIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIBHOY.

Iloka3zaTtean U KpUTEepHH OLEHUBAHNUS TEKYIIUX Pe3yJabTATOB OCBOEHUS IMCIM-
IUIHHBI

OLIEHKY «OTJIMYHO» 3aCIIy’KUBAa€T acCIUpPaHT, OOHAPYKUBIINNA BCECTOPOHHEE,
CHUCTEMaTHYeCKOe U IrI1yOOKoe 3HaHWE y4eOHOro Marepualia, YMEHHE CBOOOJHO BBbI-
MOJIHATH 33JIaHUS, TIPETyCMOTPEHHBIE Y4€OHON MPOTPaMMO, U3YUUBIIUN OCHOBHYIO
Y 3HAKOMBIHN C JOMIOJTHUTEIIBHOMN JIUTEPATYPOIL.

O1eHKY «XOPOIIOY» 3aCIyKMBAET aCHUPAHT, OOHAPYKUBIIMK MOJTHOE 3HAHUE
y4eOHOro Marepuaia, yCHEIIHO BBIMOJHUBIIUNA MPETyCMOTPEHHbIE y4eOHOU Mpo-
rpamMMOM 3aJ1aHHs], U3YYUBIINKA OCHOBHYIO JINTEPATYPY.

O11eHKY «yJIOBJIETBOPUTEIHLHOY» 3aCITyKUBAET aCMHUPAHT, OOHAPYKUBIIUK 3HA-
HHE OCHOBHOTO y4eOHOro Marepuaja B MOJHOM 00beMe, HEOOXOAUMOM JJIsl TTOATO-
TOBKH K CHa4M KaHIUIATCKOTO SK3aMEHa, BBIMOJHUBIIUN MpPEeIyCMOTpPEHHbBIE yueo-
HOU MPOrpaMMOM 3aJ1aHusl, 3HAKOMBIM C OCHOBHOM JIMTEPATYPOM.

OueHKY «HEyAOBJIETBOPUTEIBHO» 3aCIyKMBAET OOydarouIuiicsi, 0OHapyKUB-
Ui Ipo0ebl B 3HAHUSAX OCHOBHOTO YYEOHOTO MaTepuana, JOMyCTUBIIUN TPUHIIH-
MUaJbHBIC OMTMOKYU TIPH BBHITOJTHEHUH MPETyCMOTPEHHBIX MTPOTrpaMMOil 3aaHui.
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12.2. KoHTPO/IbHO-U3MepHUTeIbHbIE MATEPHAJIbI I TEKYIIero KOHTPOJIA
ycneBaeMoCTH

12.2.1. Bonpochl AJ TEKYLIEro KOHTPOJIA YCIeBaAeMOCTH

MoayJb 1 «TypOooMamimHbDy

Pasmen 1. «Ilapo- wu ra3orypOuHHBIE ycTaHOBKU. [IpumeHeHHE
KOMOMHHPOBAHHBIX YCTAHOBOK)

1) IIpyHIHMIIHANTBEHBIE CXEMBI MMapo- ¥ ra30TypOMHHBIX YCTAHOBOK IS DIIEKTPO-
CTaHIMI HA OPraHMYECKOM U AJIEPHOM TOIUIMBAX.

2) CXeMbI ITapora3oBbIX YCTaHOBOK.

3) TemnoBas 3HeKTUBHOCTh YCTAHOBOK U METO/IBI €€ TTOBBIIICHUS.

4) KomOMHUpOBaHHAS BBIPAOOTKA TEIJIOBOM U 3JICKTPUYCCKON SHEPTHUH.

5) ArtomHble ctanimu TeriocHaokenus (ACT).

6) [lepcrieKTUBHBIE CXeMbl TYPOUHHBIX YCTAHOBOK JUIS DJICKTPOCTAHIIUN Ha Op-
TaHUYECKOM H SIEPHOM TOILJIMBAX.

7) TerutoBble CXEMbI U XapaKTEPUCTUKA KOMOMHUPOBAHHBIX YCTAHOBOK.

8) KomOuHupoBanHbIe TypOUHHBIC ycTaHOBKH ¢ MI'J[-reneparopamu.

9) KomMOMHMpOBaHHBIE TAPOTra30TyPOUHHBIC YCTAHOBKH.

10) TeriooOMeHHOE W cenapaloHHOE 000pyAoBaHHE TEIIOBBIX cxeM [ITY u
I'TY.

Pa3znen 2. «TedyeHne c:xumMaeMon KUAKOCTH B PEIIETKAX TypOOMAIIHH

11) OcHOBHBIC ypaBHEHHS JBUKCHUS CKUMACMOM JKUIKOCTH.

12) TypOvHHBIC U KOMITPECCOPHBIC PEIICTKU U MX adPOJANHAMHYECKUE XapaKTe-
PUCTHUKH IPU 103BYKOBBIX U CBEPX3BYKOBBIX CKOPOCTSIX.

13) MeTozpl pacyera MIOCKOTO H OCECUMMETPUYHOTO TIOTCHIIUATBHBIX TOTOKOB
B pEIIETKaX.

14) ITpodunupoBaHue JOMATOK B PEHICTKAX.

Paznen 3. «Ctynenu TypOoMarivn»

15) IIpeoOpa3oBaHue 3HEPTUU B TYPOMHHOM U KOMIIPECCOPHOM CTYICHSX.

16) Be10op XapakTepUCTHK U pacdeT TypOMHHOW U KOMITPECCOPHOU CTYIICHEH.

17) I[IpoexTupoBaHKUE CTYIIEHEH OOJIBIION BECPHOCTH.

18) CtyneHu CKOpOCTH, pajvalibHble U PaJHaIbHO-0CEBbIC TYpOWHHBIC CTyIIe-
HU.

19) iByxbsipycHbie ctynenn, KI1J1 crynenu.

20) BiimsiHue OCHOBHBIX T€OMETPUYECKHX M PESKUMHBIX mapameTpo Ha KIIJI,
CTENEHb PEAKTUBHOCTH M KO3(P(ULUEHT pacxoja CTYIEHH.

21) BnusiHue BIQXXHOCTH HA OCHOBHBIC XapaKTEPUCTUKHU CTYIICHH.

22) IlepeMeHHbIE adPOIMHAMHYCCKUE CHJIBI, BBIHYKICHHBIE M CaMOBO30YX/1a-
[olMecs Kojiebanus pabovnx JIOMATOK TypOHUHBI M KOMIIpEeccopa.

23) Bparmaromuiicst OTpbIB B penieTkax TypOOMaInH.

24) [lynbcanuu AaBICHUS B IOTOKAX BJIAXKHOTO Mapa, HECTAIMOHAPHBIC CKAYKH
KOHJICHCALUH.

25) MHorocryneH4arbie TypOUHBI.
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26) TerutoBoii poIiecC MHOTOCTYIIEHYATON TYPOUHBI.

27) KoHiieBbIe yILIOTHEHUSI.

28) BriyCcKHbIE 1 BBIXJIOMHBIEC TATPYOKH.

29) OceBble yCUIIHS U UX YPaBHOBEIIMBAHHUE.

30) Dpo3ust paboUMX JIOMATOK.

31) 3aimmuTa 377€MEHTOB MTPOTOYHOMN YACTH OT SPO3UH.

32) Cenaparnus Bjard 13 MpOTOYHON YaCTH MAPOBOI TypOHHBI.
33) BeiHocHBIE cenaparophl-aporneperpesatesi Typounn ADC.

Pasnen 4. «MHoroctyneHuarbie TypOOMAaIIUHBDY

34) IIpenenpHas MOITHOCTH OHOTIOTOYHON TYpOUHBI.

35) [1yTu oBBITIICHUS TIPEACTHHON MOIITHOCTH TYpOUH.

36) TeXHUKO-3KOHOMUYECKHE OCHOBBI BEIOOpA KOHCTPYKITUHN TYpOHHEI.

37) Bei00p 4acTOTHI BpallleHHs, YKCIIa BAJIOB U [HJIUHAPOB TYPOUHBI.

38) CxeMbl H pacyeT BO3AYIIHOTO M JKUAKOCTHOTO OXJIAXJICHHS COILUIOBBIX H
paboYKX JONaTOK U JUCKOB pOTOpa ra30BbIX TYpPOUH.

39) MHorocTyneH4aThbiii 0CEBOH KOMITPECCop.

40) Bnusiaue noteps B marpyokax Ha KI1J] u Hamop koMmipeccopa.

41) HeycToituuBbIe PEKUMBI B Pa0OTE KOMIIPECCOpa.

42) YHuBepcaabHas XapaKTePUCTHKA.

43) MopenupoBaHUe KOMIIPECCOPOB.

44) MHOTroCTyIIeHUATBIC IIEHTPOOCIKHBIC KOMITPECCOPHI.

45) Bb100p ONTHUMAaJIbHBIX T€OMETPHUYECKUX PAa3MEPOB CTYICHEH IEHTPOOSKHO-
ro KOMIIpeccopa.

46) [TpodumupoBanme paboUYNX KOJIEC U JONATOUYHBIX AU dy30poB.

47) TypOWHBI C IPOTHBOAABICHHEM, C MIPOMEKYTOUYHBIM PETYJIMPYEMBIM OTOO-
poM mapa.

48) CTyneH4YaThlil TIOAOTPEB BOIBI.

49) JIlnarpaMMbl pe>KUMOB TYpOWUH.

50) Ucnonws3oBanue 1is Temtodukanuu termia ['TY u ADC.

Paznen 5. «IlepemennsbIil pexxum paboOThl TypOOMAITHH

51) ITepemeHHBIH peXUM PabOTHI TYPOMHHOM CTYIICHH.

52) [Mocneanue CTYyNeHW KOHICHCAIMOHHOW TYpOWHBI MPH U3MEHEHHU O0bEM-
HOTO TIPOITyCKa Tmapa.

53) O6001IeHNE XapaKTEPUCTUKU TYPOUHHBIX CTYIICHEH.

54) Pactipenienienue NaBJICHUN TIO CTYICHSIM IMPH HM3MEHEHHHM PEXUMa padoT
TypOUHBI.

55) Cuctembl mapopacrpeacicHusl.

56) M3meHeHne Harpy3kd TypOWHBI IPU MEPEMEHHOM PEXHUME pabOThI, 3aHOC
COJISIMA IPOTOYHOW YACTH.

57) IlepeMeHHbBIH pexKUM pabOTHI ra30TYpPOMHHON YCTaHOBKH.

Paznen 6 «Metasibl, TMHAMUKA U IPOYHOCTH J€TaJEeil MapOBBIX U Ta30BbIX TYp-
OuH»



20

58) HamexxHOCTh TYypOMH Kak OCHOBHOE TpEOOBAaHNE UX M3TOTOBJICHHS, MOHTaXa
Y DKCIUTyaTaIlHH.

59) VcmoBust pabOThI METAUIOB B IIAPOBBIX U ra30BbIX TypOUHAX.

60) CsoiicTBa cTajiell U CILIaBOB, IPHUMEHSIEMbIX B TYpOMHOCTPOCHUH, U TPeOO-
BaHUs K HUM.

61) IIporecchl, BO3HUKAMOIINE B METa/llaX MPH BBICOKUX TEMIIEpaTypax, JJIH-
TENBHON paboTe U TIEPEMEHHBIX Harpy3Kax.

62) Koppo3uoHHasi ycTaioCcTh ¥ KOPPO3HOHHOE PACTPECKUBAHUE TI0]] HAIPSIKe-
HUEM B JIEMEHTaX TYpOUH IO/ BIUSHUEM arpecCUBHBIX MPUMECEH B mape.

63) Pabouue nomaTku, UX MPOYHOCTH U BUOPAIIHH.

64) OGecnieueHre BUOPAIIMIOHHON HA/ICKHOCTH JIOMATOYHOTO arapara.

65) [lucku, uX MPOYHOCTH U BUOPAIIHH.

66) BuOpanuu potopoB u QpyHIaMeHTA.

67) HuskoyacToTHBIC BUOPAILIUH POTOPOB.

68) I'mapogMHaMHUYeCKHe CHITbI B CTYIICHSX, YIUIOTHEHUS B TIO/IIIAITHUKAX.

69) MaHeBpeHHOCTh TYpOUH.

70) TepMuyecKkre HaNpPsHKCHHUS B JCTAISIX TypOWH, TEPMOYCTAJIOCTh JeTaiei
TypOUH.

Moayasb 2 - «IlopuiHeBblIe ABUTATETID)
Paznen 1. BBomHas nexknwmsi, ocHOBaHHasg Ha Kypcax «TepmomnHamuka u
Teronepenava», «l'maporazoauHamuka», «Teopus paboumx mpoueccoB [IBCy,

«Cucrempl  gpurarenei»  «KoHcTpympoBanme — asurarenein», — «/nHammnka
JBUTATENEH», «ABTOMATUYECKOE pEryJiMpoBaHUE JBHUrarenei» (OakanaBpuar,
MarucTparypa).

1) Paboune 1UKIBI 2-X TAKTHOTO M 4-X TAKTHOT'O ITOPIIHEBOTO JIBHIaTEIIS.
AHalN3 noka3arenen HUKJIIOB.

2) OcHoBHble Moka3atenu padbodero nporecca JIBC. Ioka3atenu coBepiieH-
CTBa TEPMOAVHAMUYECKOIO IIUKJIA.

3) T'a3000MeH B 2-4 TaKTHBIX M 4-X TaKTHBIX JABUTaTeNsax. CXeMbl Ta3000MeHa.
IToxa3zarenu nporecca.

4) TlpuMmeHEeHHE HaJIyBa C ICNbI0 YIYUIICHUS MOKa3aTe/ICH MOPITHEBBIX JIBH-
rarenei. KoncTpykimu TypOOHaIIyBOUYHBIX arperaTos.

5) KoHCTpyKIUsl TOPIIHEBBIX JBUTATENICH Pa3JIMYHOTO HAa3HAYCHUS U UX CH-
CTEM.

6) I'eomeTrpuyeckue, KHHEMAaTHYCCKUE U JUHAMUYCCKUE XapPAKTCPUCTUKH KPH-
BOIIUITHO-IaTyHHOTO Mexanu3ma (KIIIM) nmopurneBoro asurarens. JuarpamMmma cui,
neiictytonux B KIIIM mopmiHeBoro aBurartens; moJisipHas guarpaMma Cil, Jeu-
CTBYIOIIIasl HA MIATYHHBIE U KOPEHHBIC MIEHKU KOJICHYATOr0 Bajia; HAOETaromi Kpy-
TAIUHA MOMEHT;

7) OcCHOBHBIC TOJOXCHHS IO YPABHOBEIIMBAHUIO IOPIITHEBOIO JIBHraTEIIs.
[{enTpoOE)HBIE CHUIIBI HHEPIIMH, CHIIBI MHEPIIUU TIEPBOTO U BTOPOTO TMPSAKA, MOMEH-
ThI, BOSHUKAIOIINE OT MHEPLHUOHHBIX CHJI B MHOTOLUMJIMHAPOBOM JBUrarene; Mexa-
Hu3M JlaHuecrepa.
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8) KpyruibHble KOJeOaHUs KOJIEHYATOTO Baja. [loHATHE COOCTBEHHBIX M BHI-
HY)KJCHHBIX KOJIeOaHUN CHCTEMBI, SIBJICHUE Pe30HaHCa, MPUMEP KOHCTPYKIIMH JEMIT-
dbepa KpyTHUIBHBIX KOJICOaHUH.

9) KOHCTpyKIMSI MEXaHHMYECKOTO YYBCTBUTEIILHOTO 3ieMeHTa (YD) perymsto-
pa 9acToThl BpamieHus. BoccranaBnuBaromias U MoIAepKUBAIOIIas CHila, Y paBHEHHUE
CTaTHUYECKOTO OajaHca JaHHBIX CHIL.

Paznen 2. YUncneHHoe MareMaTHYeCKOE€ MOJACIUPOBAHUE PabOUUX TIPOIECCOB
MOPIIHEBBIX  JBUTATeNed (CHUCTEM TMOpIIHEBbIX ABurateneir). CoBpeMEHHbIE
OTEYECTBEHHBbIE M 3apyOekHble (yuyeOHBIE M JIMIEH3MOHHBIC) MPOTPAMMHBIC
KOMILJIEKCBI.

10) Ilonste nuddepeHmaIbHOr0 ypaBHeHUS. UHMCICHHOE WHTETPUPOBAHHE
(MeTon Diinepa, ynydiieHHbId MeToa Jitnepa, meton Pynre-Kyrra).

11) TlomoxeHHsT TEOPUU TEPMOIUHAMUKH, TEILIONEPEIadyll U MacCOOOMeHa Co-
JieprKaliyecs B OCHOBE MaTeMaTHMYeCKON Mojelu pabouyero mporecca MOpUIHEBOTO
JBUTATEJISL.

12) duddepennmansHoe ypaBHEHHE, ONMUCHIBAIONICE W3MEHEHHUE TEPMOJWHA-
MUYECKUX MapameTpoB padouero tena (PT) B muiamHApe NOPHIHEBOrO JBUTATENs
(onuceIBaeTCA MPOIIECC MACCOOOMEHA Yepe3 OpraHbl ra30paclpeeieHus], TEmI000-
MeH PT co ctenkamu kamepbl cropanus, terionoasox k PT B pesynbrare cropanus
TOIUIMBA, OTBOJ BHYTpeHHEN sHepruu oT PT B pe3ynbprare coOBeplICHUS MHAUKATOP-
HOU paboThI).

13) IIpeobpazoBanue ucxoaHOTO TUGdHEPCHIMATLHOTO YPaBHEHUS B ypaBHE-
HHUE, PEIIAEMOE METOJOM KOHEUHBIX PA3HOCTEW. 3a1aHNE HAYAIbHBIX YCIOBUH.

14) CoBpeMeHHBIE OTEUECTBEHHBIC U 3apyOeKHbIC (YUeOHBIC U JTUIICH3HOHHBIC)
IPOrpaMMHBIE KOMIUIEKCHI JUIsl HCCIIEIOBAHUS MTPOLIECCOB MOPIIHEBBIX JABUTATEINEH.

Paznen 3. Merononorus pa3pabOTKH TOPIIHEBBIX IBUTATENIEH C BBICOKUMHU
TEXHUKO-IKOHOMHYECKUMHU MIOKAa3aTeIsIMU, OTBEYAIOITNX COBPEMEHHBIM
TpeOOBaHUSIM.

15) [IpumeHeHre HaaayBa C ICNbIO yBeIHUeHHUS 3(G(GEKTUBHONW MOIIHOCTH H
YIIYYIIeHHUS] SKOHOMHUYHOCTH TOPIITHEBOTO JBHUraress. CoriiacoBaHue XapakTepUCTUK
TypOOHATyBOYHOT'O arperara W MOPITHEBON YacTH JIBUTATENs B IIUPOKOM Juaria-
30HE HArPY304YHBIX PEKUMOB JBUTATEIIS.

16) Mcnonp3oBaHre METOZ0B ONTUMHU3AIIUH TIPU IPOCKTHPOBAHUN CUCTEM J[BU-
rarens (CHCTeMbI TOIUTMBOIIOAAYH, Ta30paclpeieNieHusl, CHCTEMbl CMa3Kd, U OXJa-
KIICHUS ).

17) Pa3paboTka cuUCTeM YIpaBJCHHS JBHTaTelsi HA OCHOBE MPUMEHCHHUS DJICK-
TPOHHBIX CPEJCTB (MUKPOTPOIIECCOPHOE YIPABJICHHE).

18) YerpoiicTBO THIIOBOrO MUKpOIPOIECCOpa: CTPYKTYPHBIE — 3JIEMEHTHI U
byakuuu. J[aT4uku U UCTIOTHUTENHHBIE MEXaHU3MBI DJIEKTPOHHOW CUCTEMBI YIIPaB-
JICHUS TIOPIITHEBBIM JIBUTATEIIEM.

19) [Tonsatus «OnNTUMH3AIMS CAOXKHONH TEXHHUYECKOH CHCTEMBD», IIEJIeBOM
dbyHKIIMA, HAKTOPHOTO MPOCTPAHCTBA TOMCKA MUHUMYMA TEJI€BOM (PYHKITUH.
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20) AHanuTH4eckuii MeTo]] (Ha OCHOBE aHAJM3a MPOM3BOJHBIX IIeNeBOH (PyHK-
LMM) U YUCJICHHBIE METOJbl HAXOXACHUSA MMHMMyMa LesneBod (yHKUIuu. Metoabl
anmnpOKCUMAIUH JTAHHBIX.

21) [loHsiTHE «yCIOBHOW» ONTHMHU3AIMH (HAXOXKJACHUE MHHUMyMa (DYHKIIUU B
YCIIOBUSIX HAKJIaJbIBAEMbIX OTPAaHUYEHUI).

22) Texnonoruu CAIIP. Knaccudukarysi METOI0B POSKTUPOBAHUS SHEPTETH-
YeCKMX MalllMH: aBTOMAaTHU3alus IPOEKTHBIX pabOT, OPUTMHAIBHOE IPOECKTUPOBAHUE,
TUIIOBOE MPOEKTHPOBAHUE, aAAIITUBHOCTh IPOEKTHBIX PELICHUH.

23) Unarerpamus otneabHbIx CAIIP B enuHyr0 CHCTEMY MPOCKTHPOBAHUS SHEP-
TEeTUYECKUX MAallliH

24) CAD cucreMbl ISl IPOCKTHPOBaHUs dHepreTndecknx Mmamm: 2-D u 3-D
TBEPJIOTEILHOE MOJCIIUPOBAHUE JieTalied W y3i10B nopiiHeBoro nsurarens (B I1K
Compass-3D, SolidWorks wu ap.), aHUMalIMOHHOE TPEICTABICHUE PE3YIHTATOB MO-
JEITUPOBAHUS JTUHAMUYECKUX IPOLIECCOB.

Paznen 4. Ilpoueccesl TOIIMBONOAAUM, cMeceoOpa3oBaHUsl U CrOpaHus B
MOPIITHEBBIX JBUTATENAX. YJIYUIIEHHUE HKOJOTHYECKUX IOKa3aTesie MOPIITHEBBIX
JBUTATENEH (BpeHbIE BHIOPOCH, AKyCTHUECKOE U3ITYUCHHE).

25) TpeboBaHUs K KauyeCTBY MPUTOTOBICHUS OCH30BO3IYIIIHON CMeCH JIJIS Kap-
OIOpaTOPHOTO M MHXKEKTOpHOro Aurarens. Crnocod BocmiiaMEeHEeHUs] OEH30BO3YIII-
HOUM CMeCH B IIWJIMHJpPE MOPIIHEBOro aBuraresisa. KoHCTpykius kapOroparopa, BCIo-
MoraTeIbHbIE CUCTEMBI KapOroparopa.

26) XapakTepuUCTHKH IPOIECCOB CMeceoOpa3oBaHUsl JAHU3EIBLHOTO JIBHTATEIs
TPaJIUIIMOHHON KOHCTpYKIMK u Tuma «Common Rail» (naBieHune BIPBICKHBaHHS
TOTIMBA, CKOPOCTh UCTEUEHUS TOIUIMBA W3 PACHBLIUTENS (POPCYHKH, CKOPOCTh pac-
POCTPaHEHUsI TOIUIMBHOTO (hakena BHYTPH KaMephl CrOpaHUs, XapaKTepHbIC 30HBI
TOTUTMBHOTO (paKena).

27) BeiOOp onTHMaNIbHOTO yIjia ONEpPEKECHUs MOAaYd TOTUTMBaA. Bpems 3amepik-
KM CaMOBOCIIJIAMEHEHHUS TOTUTMBA U (PaKTOPHI, BIUSIONIME HA HETO.

28) KOHCTpYKIMST ¥ TMPUHIMAIT JCHCTBUSA TOILIMBHON (DOPCYHKH JHU3ENs THIA
«Common Rail» (snexkrporuapaBindeckor, mbe3odnekTpuueckoi). @opma u mapa-
METpPBI IEKTPUUYECKOTO MUMITYJIhCa, MOaBAEMOT0 CUCTEMOM YIpaBJICHHS Ha KJIalaH
AIIEKTPOTUAPABINYECKON (DOPCYHKH.

29) Ctatn4eckuii pacdyeT CUCTEMbI TOIUTMBONIOAYN TU3EIIBHOTO ABHTraTels (I0-
PSAIOK BBIMOJHEHUS).

30) Bimsinue yciioBuii cMeceoOpa3oBaHusl B MWIMHAPE TOPITHEBOTO JABUTATEIs
Ha oOpa3oBanue BpenHbX BeIOpocoB (NOX, CO, CH, caxa). OCHOBBI XHMHYECKOM
KuHETUKU. CKOpPOCTh XUMHUYECKOW peakuuu, dopmyia AppeHuyca. YiydilleHHE
IKOJIOTUYECKUX TTApaMEeTPOB IU3EIbHOTO JABUTATENs 332 CUET ONMTHUMU3AIMH TPOIIEC-
COB cMeceo0pa30BaHUs U CTOPAHUSI.

31) «BHerrHre» CMOCOOBI HEHTpalu3alliid BPEIHBIX BBIOPOCOB: yCTaHOBKA
HerTpamzaTopoB NOX 1 CO u «1oKHUTaTesns Caku B CHCTEME BBIITYCKA JTU3EIIA.

32) CriocoObl CHIKEHHSI aKyCTUYECKOTO ITyMa U BUOpAIIUU TIOPIIHEBOTO JIBUTa-
TeJs. YCTaHOBKA TIIYIIUTENICH ITyMa; YpaBHOBEIIMBAHWE MHEPIIMOHHBIX 3 (HEKTOB,
yCTaHOBKa JeMIi(epoB (racuteseil) Kojie0aTeTbHBIX MPOIECCOB.
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12.2.2. Bonipochl 1JIs1 BBINOJTHEHUS] NPAKTHYECKUX KOHTPOJIbHBIX 3aJaHUH

Moayasb 1 - «TypOooMamiuHb

Paznen 1. Ilapo- u razorypOunHble ycTaHOBKH. [IpuMeHeHne KOMOUMHHUPO-
BAHHBIX YCTaHOBOK.

1. Knaccudukamus perenepatuBHbix [1TY?

2. CiocoOblI MOBBIIIEHUS TETI0OBOM 3k0oHOMUYHOCTH [ITVY.

3. BausHue temmeparypsl IeperpeBa napa Haj TeMIIepaTypod HACBILICHUS Ha
oTHOcuTEeNbHBIM BHYTpeHHUN KIIJ] TypOuHBI.

4. YpaBHEHMsI TEIIOBOTO OallaHCca MOI0rPEBATEIIEH.

5. Kak BiaMsiHME OKa3bIBAa€T PEreHEpPaTUBHBIN MOAOrPEB MUTATEIBHON BOJABI HA
OTHOCUTEJIbHBI BHYTPEHHUH K.I1.J[. TAPOBOM TYpOHHBI?

6. [laiiTe xapakTepuCTUKY TEIJIOBBIX mpoiieccoB B annemenTax 1TV ¢ PIIIIB.

7. TeroBbIe MPOLECCHI M IPEUMYILECTBA PEreHepaTuBHbIX cxem [ TY.

8. Kak nmpoMexyTo4HOe OXJaXKICHHE BO3AYyXa MEXKIY KOMIIPECCOPOM HHU3KOTO
JABJICHUS U KOMIIPECCOPOM BBICOKOI'O JABJICHUS BIIMSET HA MOLIHOCTh KOMIIpECCOpa
BBICOKOT'O J1aBJICHUS?

9. MaiiTe XapakTepUCTUKY HU3KOTEMIIEPATYPHON KOPPO3HH.

10. IIpuBenute cxeMy KOMOMHHUPOBAHHON NapoOra3oTypOMHHON YCTAHOBKH.

Paznen 2. Teuenue cxxumaeMon KUAKOCTU B PELIETKAX TypOOMAIlIKH.

1. laiiTe XapakTepUCTUKY IPUBEIEHHOM CKOpOCTH pabouero Tena?

2. Kakoil u3 KpurepueB: 4ucio Maxa WM INPUBEIEHHAs CKOPOCTh HMEIOT
0O0JIBILIYI0 NHTEHCUBHOCTh U3MEHEHUS MPU TEUEHUHU raza B MPOTOYHOM YaCTH TypOU-
HBbI?

3. 3anumure ypaBHEHHE HEPA3phIBHOCTU B IU(depeHnanbHON U UHTErpajb-
HOI popme.

4. Kak u3MmeHsieTcs SHTaIbIusl pabovero Teia B MpOIecCce IPOCCETUPOBAHUS?

5. IloueMy TeopeTHUECKUI MPOLECC TEUEHHUS B 3JIEMEHTaX TYpOUHHON CTYIEHU
NPUHUMAIOT aauabaTHBIM?

6. 3anuImuTe ypaBHEHHUE ISl TEOPETUUECKOT0O pacxo/1a Yepe3 COMIOBOM anmnapar
TypOMHHOH CTYIIEHH.

7.4T0 TaKO€ KPUTHUECKUN PEKUM TCUEHHUS?

8.Kak u3menuTcs pacxoj pabouyero Tena yepe3 COIJIOBOM ammapar MpH CBEpX-
KPUTUYECKOM PEKHUME TEUEHUS, €CIIU [IOHU3UTh JABJICHHE 3a COILIOM?

9. Wcnonb3ys 3akoH obOpareHusi Bo3aeicTBus, nogoepure dhopmy nuddysopa
JUISI TOPMOKEHHSI IOTOKA OT CBEPXKPUTUYECKON CKOPOCTU O JOKPUTHUECKOM.

10.Yto Takoe yroa ataku npu oOTeKaHUU paboyuM TeaoM npodusis TypOMHHOK
jgonaTrku?

Paznen 3. Ctynenu typboManiuH.

1./laliTe onpeneneHye CTeneHn peakTUBHOCTH TYpOUHHOM CTYTICHH.

2. N3o0pa3ute B si- quarpaMMe JACHCTBUTENIBHBIM MPOIIECC paciIupeHus pado-
Yero Teja B peaKTUBHON TYpOMHHON CTYTICHHU.

3.Kak HU3MEHSIOTCS BEIWYMHA W HANpPaBICHUE BEKTOpA CKOPOCTH MOTOKA 3a
COIIOBBIM anmnapaToM MpH JOMOJHUTEILHOM PACIIMPEHUU B KOCOM cpe3e?
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4. Kakoil n3 Kpurepuen: 4ucio Maxa WM NPUBENCHHAS CKOPOCTb HMEIOT
OOJIBIIYI0O MHTEHCUBHOCTh U3MEHEHHMS MIPU TEUEHUU ra3a B MPOTOYHON YacTu TypOu-
HBI?

5. IloueMy B ypaBHEHME 3aKOHA COXPAHEHHMS SHEPTUU ISl MOTOKA HE BXOJHT
pabota cui TpeHus?

6. Kak uzmensieTcst sHTaNIbIKs paboyero Tejaa B mpolecce ApOCCeTupOBaHUs?

7.Yto Takoe 6e3ynapHoe o0TekaHue npoduiis TypOHMHHOM JIOTaTKu?

8. N3oOpasute B si- quarpamMme ACHCTBUTEIBHBIA MPOIECC PACIIMPEHUS pado-
Yero Tejla B peaKTUBHON TYpOUHHOM CTYyHEHH.

9. Kak M3MEHSIOTCS BEJIIMYMHA W HANpPaBICHUE BEKTOpPAa CKOPOCTH IOTOKA 3a
COIUIOBBIM alnapaToM IpH JTONOJHUTEILHOM PAaCIIMPEHUH B KOCOM cpese?

10. ITocTpoiiTe TPEYroJbHUKHA CKOPOCTEH MJI OCEBOW TypOWHHOHN CTYNEHU C
peaktuBHOCTBIO p=0 1 p=0,5.

Paznien 4. MHoroctyneHn4arbie TypOOMAaIIKHBI.

1.Yem BBI3BaHO MCHOJIB30BAHME MHOIOCTYyNEHYAThIX TypOuH? M3o00pa3ure B si-
quarpaMMe padouMii MPOUECC MHOTOCTYNEHYAaTOM TYypOWHBI C ABYMS CTYHEHSMU
CKOPOCTH.

2. [IpuBenure rpauk BHEIIHUX XapaKTEPUCTUK TYPOUHBI.

3.Yro Takoe onTUMaJbHas 4acTOTa BpAIIEHUs POTOpa TYpOUHbI?

4. MHoroctyneH4aTbie TEIJIOBbIe TYpOUHBI. SIBIeHUE BO3BpATa Tera.

5. OnTuManbHOE YHUCIIO0 CTyrICHeI/I MHOTOCTYIICHYATOH apoBOi Typ6I/IHBI.

6. I/I306pa3HTe TEIJIOBOW MPOILIeCC B Si-IUarpaMme B MHOTOCTYIIEHYATOM BIIaX-
HOIIApPOBOU TypOUHE.

7. JlaiiTe 001IyI0 XapaKTEPUCTUKY NOTEPHh B MPOTOUYHOM YaCTH MHOTOCTYyTIEHYA-
TOUN TYpOUHBI, yYUTHIBAEMBIX OTHOCUTEIILHBIM BHYTPEHHUM K.II.]I..

8. IIpuBeanTe OCHOBHBIE CIIOCOOBI MOBBIMICHUS MTPEACIHLHON MOIIHOCTUA TYpOO-
MaIlIAHBI.

9. Uto takoe «IIpenenbuii Bakyym [ITY»?

10. OcHoOBHBIE CHOCOOBI OXJIAXKIAEHUS MPOTOYHOM YAaCTU Ta30BbIX TypOUH U
HEOOXOMMOCTh TPUMEHEHUS OXJTaKICHHUS.

Paznen 5. [lepemenHsblil pexxuM paboThl TypOOMaIINH.

1. Yo Takoe pexuM "caMOX0IHOCTH" ra30TypOMHHOTO ABUTaTENs?

2. Kak u3MeHsieTcsl CTeNeHb PEAKTUBHOCTH MO JIMHE JIOMATKU?

3. JaiiTe XapakTepuCTUKy yCTpoucTBa. 3amuThl [ T/ OT mpeBbIIEHNUS] YaCTOTHI
BpAaIllEHUS pOTOpA.

4. HaznaueHue cucteMsl BOpbicka napa [Boasi| B I'T1?

5. Uro Takoe 6e3ynapHoe oOTekanue npoduist TypOMHHOMN JOTAaTKH?

6. Kak n3mensieTcsi onTuMasabHas CKOPOCTHASI XapaKTePUCTUKA TYPOMHHOM CTy-
MIEHU MPU YBEJIMYECHUHN BHYTPEHHUX NOTEPh SHEPTUU?

7. Kak u3MEHHUTCSI MOIITHOCTh TYPOWHBI MPU MEPEX0Jie Ha YTSHKEIICHHYIO BUHTO-
BYIO XapaKTEPUCTUKY C COXPAHEHHEM YaCTOThI BpaleHUs?

8. Kak u3MeHUuTCs KpyTSIIUi MOMEHT TypOUHBI TPU MOHMKEHUW YaCTOThI Bpa-
HIEHUS] U COXPAHEHUH HAaYaJIbHBIX MapaMeTpoB paboYero Tena v JaBJICHUS 33 TypOu-
HOW?
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9. Kak BnmsieT MOHWKEHUE NABJICHUS 32 CTYNEHBIO Ha pacxoja paboyero Tena
PU TOKPUTUYECKOM pekumMe?

Paznen 6. Merauibl, TMHaMHKa U MPOYHOCTH JIETAJICH MapOBbIX U Ta30BbIX TYp-
OUH.

1. Ocobennoctr pabOThl METAJIIIOB MPU BHICOKUX TEMIIEpaTypax.

2. Onpenenenre KPpUTHUIECKON YacTOThI BPAILEHUS Bajia MOCTOSTHHOTO AUaMeTpa
0e3 IUCKOB.

3. Pacuer qucka mocTosIHHOTO CEUEHUs C BTYJIKOM M OTBEPCTUEM JJIs BaJia.
. BeIHYX/1IeHHbIE KOJIEOaHHS JIONATOK.
. Pacuer aucka mpou3BOIBHOTO TPOQUITSL.
. [IpenenpHast oMeTaeMast IIoNIa b paboIux JOTATOK.
. Obecnieuenue BUOPAIIMOHHOM HAJIEKHOCTH O0JIONAYNBAHHUS.
. PacueT TemniepaTypHBIX HalIPSHYKEHUU B JUCKE.

. Konebanus eTMHNYHON JIOTIATKH.

10. Pacyet Ha MpOYHOCTH Baja TYpOUHBI.

11. B kakux ciydasx JJsi OIEHKH paboTOCIOCOOHOCTH MCHOJB3YIOT 3arac
MPOYHOCTH, a B KAKUX — 3a11ac JI0JITOBEUYHOCTH?

12. Kakue u3BeCTHbI KOHCTPYKTHUBHBIE CIIOCOOBI MOBBIMICHUS 3(D()EKTUBHOCTH
OXJIQXKJICHUS JIOMATOK?

13. Kak paccuuThIBalOT OXJIaXk/1aeMble JIOMAaTKU TypOuH, paboTaromux Ha

14. Kakane M3BECTHBI METOJIbl PACUETOB JMCKOB MPOU3BOJbHOIO npoduia? B
YeM UX OTJINYHE?

15. Kakue BUbI KOHIICHTPATOB HANPSKEHU UMeEroTes B auckax? Kak onu Biu-
SFOT Ha HAMPSOKEHHOE COCTOSIHUE JTUCKOB?

16. Kak mposiBisieTcs moa3ydecTb MaTepuana mpu padore nucka? Kak ona yuu-
THIBA€TCA B pacyerax?

17. OT KaKuX KOHCTPYKTHUBHBIX (PAKTOPOB 3aBUCAT COOCTBEHHBIE YACTOTHI KO-
nebaHuii 10maToK?

18. B yem 3akitouar0TCcsi 0COOEHHOCTH BHIOOpA MATEPHAIIOB IS OXJIAXKIAEMBIX
JIOTIATOK Ta30BBIX TypOUH?

19. Kakue ocobeHHOCTH TpUMEHEHHUsI TUTAaHOBBIX crutaBoB B ['T u KY?

20. Yto coboil mpeacTaBisieT KOMIO3UITMOHHBIA MaTepHall JJid JIOMAaTOK Ta3o-
BBIX TypOuH?

© oo ~No o1~

MonyJsb 2 - «IlopiHeBbl€ IBUTATEIN

Paznen 1. Kypcol «TepmoanHamuka u TeIUIoNepeaavay,
«I'npporazonuHamukay, «Teopus pabounx mnponeccoB JBC», «Jlunamuka
JIBUTATENCH», «ABTOMAaTUYECKOE pEryJMpOBaHUE JBUTaTeNnei» (OakamaBpuar,
MarucTparypa).

1. Hanmucath yHUBEpCalIbHOE YPaBHEHUE COCTOSIHUS UJIealIbHOTO Ta3a (popmyiia
Kiaitnepona-Menpeneesa).

2. Hamucate ¢opMmyny asis  BBIYHCICHHUS TOKa3aTesiss MOJUTPOITHOTO
TepMOJMHAMHYECKOTO  mporecca. IlokasaTe  ciaydam, Korja  IOKas3aTesb
MOJIMTPOITHOTO MPOLIECCA MOKET MPUHUMATh OTPUIIATEILHOE 3HAUCHHUE.
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3. Hammcare ypaBHEHHE COXpaHEHHs MMIyJbca MOTOKAa (ypaBHeHue Hapbe-
Crokca) ¢ yueroM u 6e3 ydeta rpekra BI3KOCTHOTO TPEHUS.

4. Hanucate gopmyny pacuera Tepmuueckoro KIIJ[ mukmna (#:) mopriHeBoro
neuratens (nukina Kapao). Oto6pasuts nukia Kapao B koopnunarax P-V u T-S.

5. HapucoBaTh MHAMKATOPHBIN MpOIECC ABUTATEN (CO CMEIIaHHBIM MOJIBOJOM
Terwia) B koopauHarax P-V u T-S.

6. BoiBectu (opmyny nus mepecuera yIeiabHOTO 3(PGEKTUBHOTO pacxoja
TormBa (Je) B 9pPeKTUBHBIN KOXPPHUIIMEHT IMOJIE3HOTO NEHCTBHS (7c).

7. PaccuutaTth ynenbHbIA 3()(PEKTUBHBIA pacxo[] TOTUIMBA Ha OCHOBE JAaHHBIX,
MOJTy4a€MbIX B X0JI€ HATYPHBIX UCIIBITAHUMN JBUTATEIIS.

8. BBIMOIHUTDH pacueT U MOCTPOUTH rpaPuK 3aBUCUMOCTEI:

- IepeMEILEHUs TOPIIHS S;

- CWJI MHEPLIMM NocTynaTenbHo ABKymuxcsa Mmace KIIIM asurarens P

B (DYHKIIMH OT yTJjia MOBOPOTA KOJIEHYATOr0 Bayia .

9. HapucoBaTh MOJSIPHYIO AUArpamMMy CHUJI, IEUCTBYIOIIMX HA MIATYHHYIO IEHKY
JIBUTATEIIS.

10. HapucoBarb CTpyKTypHyIO cxeMy wmexaHu3ma Jlanuectepa s
YPaBHOBEIIMBAHUS OJHOLUMINHIPOBOTO MOPIIHEBOTO JBUTATEIIS.

11. Omnpenenuts ¢GyHKIMIO KOodhUIMEHTa JTUHAMHYECKOW YCTOMYHMBOCTHU
pexuMa paboThl JIsl CyJJOBOTO Au3eis (padoTa Ha BUHT (PUKCHPOBAHHOTO I11ara).

12. HapucoBarb CTPYKTYpPHYIO CXEMY YYBCTBHUTEIBHOTO JJIEMEHTA PETYISITOPA
YacCTOTHI BpAlllEHHsI IBUTaTEIs.

13. [Jatp ompeneneHue, UYTO TaKOe€ «BOCCTaHaBIMBawIlas cuia E» u
«roagepkuBaromas cuna Am?» YyBCTBUTENBHOTO dieMeHTa. [IpuBecTH (OpMYIIbI
pacuera cun E u Ao’

Paznen 2. YucneHHoe MareMaTH4eCKOE MOJECIMPOBaHME PabOUYUX MPOLECCOB
MOPIIHEBbIX JABUTaTeneid (CHUCTEM MOPIIHEBBIX JBuUrareneit). CoBpeMEHHBIE
OTEYECTBEHHbIE U 3apyOe’KHbIE TPOrPaMMHbIE KOMILJIEKCHI.

1. YwucieHHBIM METOJOM BBIIOJHUTH WHTETPUPOBAHUE 3aJaHHOTO B
aHanutnueckor Qopme muddepeHIMATBHOTO ypaBHEHUS (TIPUMEHUTH METOJ
KOHEUHBIX pa3HOCTel Diiepa). 3aaHuE BBINOJHUTH B CPEAE MPOrpPaMMHUPOBAHUS
MS Excel.

2.Hanucate auddepeHuuaibHOe YypaBHEHHUE, ONMCHIBAIOUIEE HW3MEHEHHE
BHYTpeHHEIl 3Hepruu padouero tena (PT) B munuHape mopiiHeBOro ABUraTens (c
Y4E€TOM MPOLECCOB MacCOOOMEHA Yepe3 OpraHbl razopacnpeneieHusi, Temioo0MeHa
PT co crenkammu kamepsl cropanus, terononsoga k PT B pesynerare cropanus
TOIUIMBA, OTBOJA BHYTpeHHeHW o»HHeprun orT PT B pesyinbrare COBEpLICHUS
WHJIUKATOPHOU pabOoTHI).

3. IIpeobpazoBath ucxogHoe nuddepeHnuaibHoe ypaBHeHue (11.2) B ypaBHEHUE
B TEpMHHAX KOHEYHBIX pa3HOCTEl. 3aJaThb HaYallbHbIE YCIOBUSA. BBINOIHUTH
WHTEIPUPOBAHUE YPABHEHUS C MCIOJbB30BAaHUEM METOAA KOHEUYHBIX pa3HOCTEN
(MeTomoM Diiiepa) B cpese nporpammupoBanus MS Excel.
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4. OxapakTepu3oBaTh MIMPOKO HCIOJIB3YEMbIE OTEUECTBEHHBIE U 3apyOeKHbBIE
(yueOHbIE ¥ JIMIIEH3UOHHBIE) MPOTPAMMHBIE KOMIUIEKCHI [JIsi HCCIIeIOBaHUS
(MOJIeTMpOBaHMSI ) IPOIIECCOB MOPIIHEBBIX ABUTATEIICH.

Paznen 3. Meronosorus pa3pabOTKH TOPIITHEBBIX JBUTATENEH C BBICOKHUMHU
TEXHUKO-3KOHOMUYECKHUMU MOKa3aTEIsIMH, OTBEYAIOIIHNX COBPEMEHHBIM
TpeOOBaAHUSIM.

1. IIo merony I'peneBenkoro-MasuHra BBINIOJHUTH JBa BapUaHTa pacyera
pabouero nponiecca auzens J1-240:

- IUKJI 6€3 MpUMEHEHUs Ha/ITyBa,

- [IUKJI, C IPUMEHEHUEM HaJAyBa.

Pacdersl BhIMONHHUTH B cpene mporpammupoBanuss MS Excel. Jlate anamums
XapakTepa U3MEHEHUs [TapaMeTpOB JIBUraTeNsl P UCIIOIb30BaHUN HAAYBA.

2. JMaiite onpeneneHue NOHATUAM «ONTUMH3ALUS CIOKHOU TEXHUYECKOW CH-
CTEMbD», 1efieBast QyHKIMs, (aKTOPHOE MPOCTPAHCTBO MOMCKA MUHUMYMa II€JIEBOM
dbynkuuu. Jlath onpeaeeHne MOHITHIO «ONTUMHU3AIUs C HAKJIAbIBAEMBIMH yCIIOBU-
SAMID).

3. Kakue mapameTpbl NOPUTHEBOTO JABUTATEN (CUCTEM JBUTATEINSI) MOTYT OBITh
BBIOpAaHbI B KaueCTBE ONTUMHU3UPYEMBIX U Kakuhe, - B KadyeCTBE HE3aBHUCHUMBIX
ornpeaensoumx GakTopos, 00pa3yromux GakTOpHOE MPOCTPAHCTBO?

4. HaliTn aHATMTUYECKAM METOJOM M YHCICHHBIM METOJOM MUHUMYM LEIECBOM
(GyHKUIMHU, 3a1aHHOM B (hOpME MOJTHOM KBaJPATHKHU OT JIBYX IEPEMEHHBIX.

S.Ilonstue Ttexnomorun CAIIP. [IlpuBectn Kiaccupukanuio METOJIOB
POEKTUPOBAHMS SFHEPTETUUECKUX MAIIIHH.

6. Onucath NOPSIOK TBEPAOTEIBHOTO MOJEIMPOBAHUS JI€TaId IMOPIIHEBOTO
neurarens B [IK «Compass-3Dy» («SolidWorks u np.).

7. BBINONHUTH, aHUMAIMOHHOE MPEACTABICHHUE PE3YJIbTATOB TBEPIOTEIBLHOIO
MOJICIUPOBAHUS Y3JIOBOW COOPKU MOPIIHEBOTO JABUTATENS (KOJICHYATHIM Bajl JBUTA-
TeJs + MaXOBHK).

Paznen 4. Ilpomecchl TOMIMBONOAAYM, CMECEOOpAa30BaHUSI U CrOpaHus B
MOPIIHEBBIX ABUTATENISAX. YIYUIICHUE SKOJOTMYECKUX IOKA3aTeNel MOPIIHEBBIX
JBUTATENEH (BpeHBIE BHIOPOCHI, aKyCTHUECKOE U3ITYUCHHE).

1. Kak omnpenenuTh ONTUMAJIBHBIA YroJl ONEPEKEHUs IMOJayd TOIUIMBA B
UUJIMHJPBI IBUTATENS?

2. Ot kakux (akTOpOB 3aBUCUT NEPHOJ 3aJEP>KKU BOCIUIAMEHEHUSI CMECH B
KaMmepe cropaHus ausenpbHoro pasuratens? Hanummre ¢opmyny BomnHu ams
BBIYHCIICHUS IEPUOJA 3aA€PKKH BOCILNIAMEHEHHS.

3. Kak 3aBUCUT AMCHEPCHOCTh pACHBUICHHS TOIUIMBA OT JaBJIEHUS, MOJ
KOTOPBIM OCYHIECTBIISIETCS BIPHICKUBAHUE TOTUIMBA?

4., C xakod TMENIbI0  OCYIIECTBISIOT MHOTOKpaTHOe (MHOTrogaszHoe)
BIPHICKUBAHKE TOILINBA?

5. UTto o03HAUalOT TEPMHUHBI «HUHTETpaibHAs» U «IuddepeHInanbHas
XapaKTepUCTHUKA TEIUIOBBIJEIEHUS B LIWIMHAPE MOPIIHEBOTO IBUTATENS ?

6. Kakue OCHOBHBIE BpEIHBIE XHMHYECKHE KOMIIOHEHTBHI COJEpKaTrcsi B
BBITTYCKHBIX Ta3aX MOPITHEBIX JBUTATENCH (OEH3MHOBBIX U IU3EIIbHBIX)?
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7. C Kako#l 1eNbl0 OCYIIECTBISIIOT MOBBIINICHUE AABICHUS BIPBICKUBAHUS
TOIIJINBa?

9. HapucyiiTe CTpyKTYpHYIO CXEMYy CHCTEMBI TOIUIMBONoAadu tumna «Common
Rail». Ilog xakuMm [gaBlIeHHEM HAXOAWTCS TOIUIMBO B aKKyMYJIATOpE IaHHOM
CUCTEeMbI? 3aBHCHUT JIM JAHHOE JaBJICHUE OT pexKuMa paboThl ausens (My,, n)?

10. HapucyiiTe CTPYKTYpHYIO CXEMY CHCTEMBI PEHUPKYJISLIHH OTpaOOTaBIIMX
ra3zoB, KOTOpas MPUMEHSETCS JIJIsi CHU)KEHHST BHIOPOCOB OKHMCJIOB a30Ta.
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