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MNPEANUCJIOBHUE

JucuunnnHa «TypOoMamuHbel 1 HOPUIHEBBIE ABUIATENIN» HAIpaBjieHa 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
[{enp0 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 pa3paboT-
KU U CO3/IaHus TypOOMAIINH U MOPIIHEBBIX ABUTATEICH;

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

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE IIPOT'PAMMBI

ACIIMPAHTYPbI
Jucuunnuna « TypOomMamHbl 1 TOPUIHEBBIE IBUTATEIN» OTHOCUTCSA K 00pa3o-
BaTEJIbHOMY KOMIIOHEHTY MPOrpaMMBbl aclIMPAaHTYphbl U peanusyercs Ha 4 kypce B |
ceMecTpe.

3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS JUCHUIIJINHBI

IIo OKOHYAHHNIO OCBOEHHUS JUCLUILIMHBI aCIIUPAHT JOJDKEH IEMOHCTPUPOBATH
CJIEIYIOLUE PE3YJIbTATHI:

3HATh:

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

— OCHOBHOU Kpyr mpoOjeM (3a7ay), BCTpeyarnmxcs B chepe HaydyHOU Aes-
TEJIbHOCTH HEPI€TUKHU, 1 OCHOBHBIE CIIOCOOBI (METO/Ibl, AJITOPUTMBI) UX PELLICHHUS;

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

— OCHOBHBIE METOJIbI U MOAXO0/ABI IIPOBEIECHUS TEOPETUYECKUX U SKCIIEPUMEH-
TaJbHBIX MCCIIEOBAHUN B 00JIACTU IHEPTETUKH (IHEPreTUUECKUX MAIIUH) C UCTIOJIb-
30BAHHMEM IEPEOBBIX TEXHOJIOTU;

yMeTh:

— BBIOMpATh U MPUMEHATHh B MPOPECCUOHAIBHON JEATEIbHOCTH 3KCIIEPUMEH-
TaJbHbIE U PACYETHO-TEOPETHUUECKUE METOJIbl UCCIIEI0BAaHUS; aHAIU3UPOBATh (YHK-
UOHUPOBAaHKUE TypOOMAILIMH U MOPIIHEBIX ABUTATEICH U UX CUCTEM;

— T0JIb30BAaThCsl COBPEMEHHBIMU METOAAMHM OOpaOOTKH, CHCTEMAaTH3allud U
WHTEPHPETALUN PE3yJIbTATOB MCCIEAOBAHMS SHEPTETUYECKUX MAIMH Ha MaTeMaTH-
YECKUX U (PU3NUYECKUX MOJECIIAX;

— 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 MallMHaX (TEIUIOBBIX JBHUIaTeNsIX) U MX CHCTEMax, IpejjaraeMble
CHELMATU3UPOBAHHBIMY POrPAMMHBIMU KOMILIEKCaMH;

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

BJIA/IeTh:

— HAaBBIKAMU IJIJAHUPOBAHUS HAYYHOT'O MCCIEIOBAHUS, aHAIN3a MOIy4aeMbIX
pe3yJIbTaTOB U (POPMYIUPOBKU BHIBOJIOB;

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

— COBPEMEHHBIMU METOJIaMH, MHCTPYMEHTAMH W TEXHOJIOTMEH HAy4YHO- HC-
CJIEIOBATEIbCKOM U MPOEKTHOM AESATENbHOCTH;

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

— METO/IaMU KOMITBIOTEPHOTO MOJEIMPOBaHUs pabodyux MpoIeccoB TypOoma-
IIVH 1 MOPIIHEBBIX ABUTATEIIEH.

4. OPBEM JUCIHUIIJIMHBI 1 BUJbl YYEBHOHN PABOTHI
OO0mmast TpyI0EeMKOCTh JUCHUILIMHBI COCTaBIsAeT 3 3a4eTHBIX eauHuIbl (108
aKaJIeMHUYECKHUX Yaca). Pacrpenenenue Tpy10eMKOCTH TUCHMIUIMHBI IO BHIaM y4eO-
HOM pabOTHI U ceMecTpaM MpeIcTaBICHO B Tadwmile 1.

Tabmuua 1 — Pacnipenenenue TpyJ0eMKOCTH AUCUMUILIMHBI IO BUJAM Y4eOHOH 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 DMCUMIUIMHBI MPEACTaBiIeHa B BUIE TEMAaTUYECKOIo IIaHa B Taod-
JIuIe 2.

Tabmuua 2 — TemaTH4eCcKUH IUIaH JUCLIUILINHEI

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

Mopayas 1 - «TypéomammmHb»

1 ‘ ITapo- u ra3oTypOMHHEIE yCTa- ‘ [IpuHIMNMATBHBIE CXEMBI MAPO- U Ta30TYpOMHHBIX YCTaHO-




Ne
n/n

HaunmenoBanue
pa3aesia THCUMILIHHbI

Coaeprxanue pasnena
(IuaaKkTHYeCKHE eTUHHUIIbI)

HOBKH. [I[pumMeHeHNE KOMOH-
HUPOBAHHBIX YCTAHOBOK

BOK JIJISl DJIGKTPOCTAHIIMN HA OPraHUYECKOM U SIIEPHOM TOTI-
nuBax. TemnoBas 3(pPeKTUBHOCTh YCTAHOBOK U METObI €€
noBblieHus. TermooOMeHHOe M cenapaloHHoe 000pyI0-
Banue TerioBbIXx cxeMm [ITY u I'TY. KomOunnpoBaHHas BbI-
paboTKa TEmIOBOM W AIIEKTPUYECKOW SHEPrHUH. ATOMHBIC
crannuu temtocHatkenuss (ACT). IlepcrieKTHBHBIE CXEMBI
TypOMHHBIX YCTaHOBOK JJIsl 3JIEKTPOCTAHIMII HAa OpraHuye-
CKOM U si/IepHOM ToruinBax. KomOuHMpOBaHHbBIE TYpOUHHbBIE
YCTaHOBKH.

Teuenue coxuMaeMoOH KUIKO-
CTH B pelIeTkax TypOOMaIiyH.

OcCHOBHBIE ypaBHEHUS IBUKEHUS CKUMAEMOM >KUIKOCTH.
TypOuHHBIE U KOMIIPECCOPHBIE PELIETKU U UX adPOIMHAMHU-
YECKHUE XAPAKTEPUCTUKH IIPU JO3BYKOBBIX U CBEPX3BYKOBBIX
CKOpPOCTSIX. MeTosbl pacueTa INIOCKOTO U OCECUMMETPUYHO-
IO MOTSHIMAILHBIX MOTOKOB B pemieTkax. [IpodmmmpoBanme
JIONATOK B PEIIETKaX.

Crynenu TypOOMaIIuH.

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

MHorocryneHnyarsle Typooma-
IIMHBL.

[IpenenpHast MOIIHOCTb OJHONOTOYHOH TYpOHMHBI, MyTH IO-
BBIICHHUSI 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 M pacyeT BO3AYLIHOTO 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. MHoOrocry-
NeHYaThle 1LEHTPOOeXKHbIe KoMmmpeccopbl. Bpibop omnTu-
MaJIbHBIX TEOMETPUUECKUX Pa3MEpPOB CTYyINEHEH LIEHTPOoOexk-
Horo kommpeccopa. [IpodguinpoBanue pabounx Kosec u Jio-
naTo4yHbIX Auddy3opoB. MHOrocTyneHuaTblii OCEBOW KOM-
npeccop. Biausaue noreps B marpyOkax Ha KIIJl m nHamop
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 pabOUMX KOJIEC M JIOMATOYHBIX U] dy30pOB.

[TepemeHHbII pexxuM pabOThI
TypOOMaIuH.

[lepemennblit pexxum paboTbl TypOuHHOU cTyneHu. Ilo-
CIIEZIHUE CTYNEHU KOH/IEHCAIMOHHOM TYpOUHBI IIPH U3MEHE-
HUM 00BeMHOro mpomycka napa. O6oOuieHne XapakTrepu-
CTUKH TypOMHHBIX cTymneHed. Pacmpenenenue naBieHui mo
CTYIIEHSIM MpPU U3MEHEHUH pexxuma padot Typounsl. Cucre-
MBI TapopacnpezneneHus. M3meHenue 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 J€TaJIeH [TapOBBIX U Ia-
30BbIX TYpOUH.

HanexHocTh TypOMH Kak OCHOBHOE TpeOOBaHUE UX H3TO-
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. [Iporiecchl, BO3HUKAIOIIKE B METAJJIaX MPH BBICOKUX
TeMIepaTypax, IIUTEIbHOM 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. OO6ecnieyeHue BUOPAIIMOHHON
HA/IKHOCTH JIONATOYHOr0 anmnapata. J{Mcku, uX MpOYHOCTh
u BuOpanuu. Bubpanuu poropoB u pyngamenta. Huzkoua-
CTOTHBIC BUOpAIK pOTOPOB. MeTOMKA YHCICHHOTO pacye-
Ta. ['maponrHaMuyeckue CUjbl B CTYNEHSX, YIJIOTHEHUS B
NoAIIMIHUKAX. MaHeBpeHHOCTh TypOuH. Tepmuueckue
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», «ABTOMaTHYe-
CKO€ pEeryJMpOBaHUE JBUTaTe-
nen», «TommBHAs anmaparypa
SHEPreTHYECKUX MaruHy (0a-
KaJaBpHaT, MarucTparypa).

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

®usnueckue CBOWCTBA XUAKOCTEH M Tra3oB, UACAIU3ZUPO-
BaHHasg MOJEJIb T€4YeHUs rasa. JIMHUM TOKa W TpaeKTopusl.
BuxpeBoe 1 moTeHIMaaIbHOE TEUCHHUE Tra3a, 3aKOH COXpaHe-
HUS Macchl B MOTOKE; 3aKOH COXpaHEHHS UMITylibca (Teope-
Ma Crokca), 00TekaHHne TBEPIOTO Tela )KUIKOCTBIO (Ta3oM).
TepMoauHaMUuecKHe IUKIBI  TMOPIIHEBBIX JIBUTATENEH.
AHanu3 nokasarenei mUKiIoB. CTEXHOMETPHIECKOE KOTHuYe-
CTBO BO31yXa, Koo duimeHT u3dpiTKa Bo3ayxa. Cocra ro-
prouell cMecu M MPOAYKTOB cropanus. Temiiora cropanus
roproyer cMecu. TemnoeMKOCTb W BHYTPEHHSSI JHEPTHs
cMecH W TpoaykToB cropaHus. I[Iporeccel razooOMeHa B
JIBUTATEJISIX.

[Iepemenienue, CKOpPOCTb U YCKOPEHUE JBUKEHUS MOPILIHS
JIBUTATEINs; CUJbl, neiictByromue B KIIIM nBurarens.
VYpaBHOBENIMBaHNE WHEPIIMOHHBIX CHUJI, JEHCTBYIOIIUX Ha
anemenTsl KIIIM; KkpyTuibHbIE KOJI€OaHHS CUCTEMBI KOJIEH-
4aToro Bajia, COOCTBEHHBIE U BBIHYXKJICHHBIE KOJeOaHUs;
SIBJICHUE PE30HAHCA.

PerynupoBaHne 4acTOThl BpalleHWs MOPIIHEBOTO JIBUTaTe-
IS, MEXaHWYEeCKUI YyBCTBUTENBHBIN 3neMeHT (YD) peryns-
TOpa; MOJAJIEPAKUBAIOINIASI U BOCCTAHABIMBAIOLIAsl cuibl YD,
pPEryasaToOp NPSMOrO0 W HENPSAMOIrO JEUCTBUS; YCTPOWCTBO
TUJIPOMEXAHUYECKOTO YCUJIUTENS PEryJsiTopa HEMPSMOro
JEUCTBU.

TonnuBHas anmaparypa (TA) nmopurHeBsIxX ABUTATENCH: OCH-
3MHOBBIX JBUTATENICH C MPUHYAUTEILHBIM BOCIUIAMEHEHUEM;
OCH3MHOBBIX WH)KEKTOPHBIX JIBUTATEJCH; AM3EIbHBIX JBHU-




Ne HaunmeHoBaHue Coaeprxanue pasnena

n/n pa3aesia THCUMILIHHbI (IuaaKkTHYeCKHE eTUHHUIIbI)
ratesnie  (TpaauIMOHHOM KOHCTpyKumu, ¢ TIIA Ttuma
«Common Raily)..

2 | Ypcennoe  MaTemaTwueckoe | UACIEHHOE MAaTeMaTHUECKOE MOJEIMPOBAaHHE; PpEIICHHUE
MOZEIMpOBaHKe paGounx mpo- | AUPPepeHIHanbHOro ypaBHEH!S YHCICHHBIMU METOIAMH.
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 IBUIATEIs;
YeCTBEHHBIC M 3apyOexubie | OTKPBITAs TEPMOJIMHAMMYECKAs CHCTEMa C H3MEHACMO#
[IPOrPAMMHBIE KOMILICKCEL. Maccoii; TepMOJMHAMHUYECKHE IMapaMeTpbl paboyero Tena:

TEMIIepaTypa, JaBJICHUE, BHYTPEHHSS SHEPTHUS; DHTAIBIINS;
WHJMKATOpHAs (MexaHW4eckas) pabora pabodero tena.
UucneHHOE MaTeMaTH4ecKoe MOJeIupoBaHue pabdodero
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 MOPUIHEBBIX JIBHIa-
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 TPeOOBAHMUSM. . BaHWe JeTaledl W y3noB nopuHesoro asurarens (s IIK
Compass-3D, SolidWorks), anumaiinoHHoe HpeacTaBiIeHUe
Pe3yabTaTOB MOJICTHPOBAHNUS JUHAMHYECKUX MPOIECCOB.
OnTumu3anusi MPOLECCOB W KOHCTPYKTUBHBIX pPELICHUI
(mpuMeHeHue HaATyBa, onTUMU3anus (a3 razopacmpezerne-
HUS, TIpOLIecca TOIUIMBOMOAAYH, POPMBI KaMephl CTOPaHHUS,
(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 (MHkexTopHsle, cucremer Common Rail).

B IOpLIHEBBIX  JBHraTelsix. | 1IPOIECCHI CMECEOOpa3oBaHUs ¥ CrOpaHHs TOIIMBA B IIH-
YiydmeHue — sKonormueckux | JMHAPE MOPUIHEBOro jaBuraress. Bpemueie BHIOPOCH ¢ OT-

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

pabdoraBmmmu razamu (NOX, CO, CH, caxa); cosepiieH-
CTBOBaHHE TpOIlecca TOIUTMBOIMOAYN U KOHCTPYKIIMH Kame-
pBl CropaHusi; HeWTpaiu3alus TOKCHUYHBIX KOMIIOHEHTOB,
coZiepKalIuxcsi B OTpabOTaBIIMX ra3axX; KOHCTPYKIUS
HEHUTPAIN3aTOPOB; CHCTEMA PELUPKYJIALHUHA OTpabOTaBIIMX
ra3oB; rHOKoe (aJanTHBHOE) yMpaBICHHE MPOIECCOM TOTI-
JIMBOIIO/Ia4YM; CUCTEMBI 3JIEKTPOHHOTO YIPABJIEHUs MOpPIIIHE-
BBIMH JBUTATEIISIMU

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

5.2. Pa3aesnsl AMCHUILIMHLI M BUALI 3aHATHH

Pa3znensl IUCHMIUIMHBI U BUBI 3aHATHI NpeIcTaBaeHa 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 napoBbIX u razo- | 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 MOPIIHEBBIX 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 TOIIMBONOAAYH, 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
[lepedyeHp 3aHATHIA JIEKIIMOHHOTO THIIA, WX COJEPKAHHE M TPYAOEMKOCTh
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 ABHUTIaTCJIN»

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

YucneHHOE MaTeMaTU4YecKoe MOJICIHpOBaHUE pabodmx
IIPOLIECCOB TOPIIHEBBIX JABUraTenei (CUCTEM MOPUIHEBBIX
nurareneil). CoBpeMeHHbIE OTEYECTBEHHBIE U 3apyOeKHbIC
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. YIIyYHIEHHE HKOJIOTMUECKHUX
NoKa3aresiel MOPIIHEBBIX JABHUraTesel (BpeaHble BHIOPOCHI,
aKyCTUYECKOE M3JIyueHHE).

Hroro

18

5.4. IIpakTnyeckue 3aHATUA
[IpakTuueckue 3aHATHS MO JUCIUILIMHE MPETyCMOTPEHBI Y4Y€OHBIM ILIAHOM
o0pa3oBaTeIbHON MPOTPAMMBI.
[lepeueHb MpPAKTUYECKUX 3aHATHI, UX COJAEpKaHUE U TPYHAOEMKOCTb MpEaI-
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 Bribop xapakTepucTUK M pacdeT TypOMHHOM M KomImpec- 5
COPHOW CTYTIEHEM.
2 4 TexXHUKO-9KOHOMHUYECKHE OCHOBBI BbIOOpa KOHCTPYKLIHUHU 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.
TepMmuueckue HanpsHKeHUsI 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 MOJICIMPOBAaHHE pPabovero
2 3 npoiiecca MOPIIHEBbIX JBUratesieil (BBIMOIHICTCS B Cpeie 2
nporpamMMupoBanusi «Excely)

Amnanu3 06pa3oBaHKs 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
Buabl camocToATensHO#M pabOTHI acliipaHTa MpeCTaBIeHbI B Ta0IuUIE 6.
Tabmmia 6 — Buasl camocToaTensHO#M 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 3y4yeHnst KOHCTIEKTA JIEKIMI U JTOMOJHUTENLHOMN JINTEPATYPHI;
4 1-4 IToaroToBKa K KAHAUAATCKOMY 9K3aMEHY

6. OBPA3OBATEJIBHBIE TEXHOJIOI'UHN
B xozne ocBoeHMS AUCIUILUIMHBI TPUMEHSIOTCS CIEAYIOLMEe 00pa3oBaTelIbHbIE
TEXHOJIOTMH NIPEICTABICHHBIE B TaOIULE 6.

Tabmuua 6 — OOpa3oBareyibHbIE TEXHOJOTUH, NIPUMEHSIEMbIE B XOJA€ MPENOJaBaHUs
TV CHUTUTMHBI

Buj yueOHoii padoThl Buabl o0pa3zoBaTeibHBIX TEXHOJIOTHIT

Jlexun MynsTUMeAna-TeKIMS

[IpoGnemHuas nexius

Jlexuwmsi ¢ pa360pOM KOHKPETHBIX CUTYyaIlHi
Jlexuusi-oOcyxkieHue

[IpakTrueckue 3aHATHS I'pynnoBeie nuckyccum.
PelreHne nmpakTuyecKux 3aaad.
CamocrosrenbHas padora WNHnrBuayanbHbIE HCCIIEIOBAHUS

TexHon0rus MHAMBUYATU3alUU O0YUEeHUs
Texymmii KOHTPOJIb TexHOoIorns ONEHWBAHMs KadyecTBa 3HAHWKM HA OCHOBE
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OaybHOM omeHKU. Ompoc Mo TeMaTHYSCKUM OJI0KaM JIHC-
HMUITJIINHBI.

7. PEAJIM3ALIUSA JUCHUITJIMHBI ITPU UCITIOJIB3OBAHUHAN TEXHOJIOI' Ui
SJIEKTPOHHOI'O OBYYEHUSA U (MJIN) ANCTAHIIUMOHHBIX OBPA3OBATEJIbHBIX
TEXHOJIOT Ui

B anextponHoil nHPopManroHHo-00pazoBaTenbHoU cpeae bI'TY pa3smemraer-
Cs1 QJICKTPOHHBIN KypC TUCITUTIINHBI, BKIIFOYAIOITHI B CEOsI:

— CBeJIeHHs 00 aBTOpe Kypca;

— KpaTKO€ OMHMCaHHE Kypca;

— pabouyto MporpaMmy JUCIUILINHBL,

— TIOJIHBIU NMEPEYEHb TEM JAUCIUTLIINHBI;

— TIPE3CHTALMOHHBIE MAaTEPHUAIIBI IJIs1 TPOBEACHUS 3aHATUM JIEKIIMOHHOTO TUIIA;

— JICKIIMM/KPATKUM KOHCIIEKT JICKIIUH 10 KaXKI0U TEME;

— METOANYECKHUE YKA3aHMS M0 BBITTOJIHEHUIO KAKIOTO IPAKTUYECKOTO 33/IaHNUS;

— Marepuaibl ISl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH aCITUPAHTOB.

8. YUEBHO-METOJAMYECKOE U WH®OPMALMOHHOE OBECIEYEHME
JUCHUTIIMHBI

8.1. IlepeyeHb OCHOBHOM, TOMOJHUTEJILHOM U CIIPABOYHOI Yy4eOHOH JMTe-
paTyphl:

Mopyab 1 «TypOomainHb

@) OCHOBHAs TUMepamypa.:

1. JJammwma K.JI. Onrtumusanus TpOTOYHBIX YacTEeW MAPOBBIX M 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.T'., ®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 /
[ManeB 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 W.U., Kupumio A.W. Teopust typoomamus. 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:"Briciias
mkona", 1979. — 254c. [33 ak3.].

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

5. CamoitnoBuu I'.C. T'mapoaspomexanuka. M.: Mammnoctpoenue, 1980. —
279c. I'puneBuu, I'.Il. KomriekcHas MexaHu3alus U aBTOMATU3alys MOTPYy304HO-
pa3rpy30uHbIX paboT Ha JKEJIE3HOJOPOKHOM TPAHCIOPTE: YUYEOHUK 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. Merauinueckie KOHCTPYKUMHU MOJbEMHO-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. OXJIaXIECHUE JJIEMEHTOB BRICOKOTEMITEPATYPHBIX
ra3oBbIx TypOuH / mox pea. B.A. Paccoxuna, B.I'. Ilonumyka. — CII6.: U3xa.-Bo Ilo-
JUTEXHUYECKOro yH.-Ta, 2008. — 223 c. [81 3k3.].

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

10. T'a30TypOMHHBIE ¥ MApOra3OBbIe YCTAHOBKU TEIUIOBBIX 3JEKTPOCTAHIIMH :
yueOHOoe mocobue il By30B 10 HarpabiieHnto "TeriosHepreTuka”, cienuaibHOCTH
"TernnoBble MMEKTpUUECKHE cTaHUMM'", MO AucuuIuimHaM '"[lapora3oBbie U Ta3oTyp-
OWHHBIE YCTAHOBKHM 3JIeKTpocTaHIui" u "TemnoBble W aTOMHBIE SJIEKTPUUYECKUE
cranruu” / C. B. Ilanes, B. JI. bypos, A. H. Peme3os; mox pen. C. B. IlaneBa .— 3-¢
u3a., ctep. — Mocksa : MU3narensckuit sjom MOU, 2009 .— 578, [1] c. [61 2K3.].

Moayab 2 «IlopiiHeBbie IBUTATETN

@) OCHOBHAs TUMepamypa.

1. JIBurarenu BHYTpeHHEro cropaHusi: Teopusi 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: KoHCTpyHpoBaHHE U pacyeT Ha IMpod-
HOCTb TMOPIIIHEBBIX U KOMOMHUPOBAHHBIX JIBUTaTeNel. YUeOHUK JJisi 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 u3za. nepepad. u
non. — M.: MammHoctpoenue, 1984. — 384 c. [26 k3. ]

3. JIBurarenu BHyTpeHHEro cropanus: CucTeMbl NOPIIHEBBIX 1 KOMOMHUPOBAH-
HBIX JBUTATENCH. YUeOHUK JIJIsi BTY30B M0 CHEIUAIbHOCTH «JlBUTaTe BHYTPEHHETO
cropanusi» /C.U. Epumon, H.A. UBamenko, B.W. UBun u ap.; [lox obm. 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, .B.AnekceeB u ap.]; mox pea. M.I'. Illarposa. - 2-¢
u3., uctp. - M.: U3narensckuii neHTp «Akamemus», 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 BHYTPEHHETO cropanus». —M.: MammHocTpoeHue,
1988. —360 c. [24 »k3.]

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

0) OonoinumenvHas aumepamypa.

1. KaBrapanze, P.3. Teopus nopuiHeBsix asurartesieil. CrieliuaibHbIC TJaBbl/
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, OOYYaIOIIUXCA MO CHENUAIbHOCTH «JlBUraTenn BHYTPEHHETO Cropa-
HUs». — M.: Mamunoctpoenue, 1981— 216 c. [24 3k3.]

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 ycraHopkax/ 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. Jlanumuna, H.W., JIyopoBckas H.C. u np. UwmcieHHbIC METOIbI. YUeOHUK
JUJISl TEXHUKYMOB., M., «BpIcias mkona», 1978. — 367 c. [26 3k3.]

8) cnpasouHas 1umepamypa

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

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

3.TOCT 2.118-2013. Engunas 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-
KM3HBIN NMPOEKT. BBEZEH B I€MCTBUE B KAY€CTBE HAIMOHAIBLHOIO cTanaapTa Poccuii-
ckoii @enepanuu ¢ 1 utosst 2015 r.: Crangaptundopm, 2018. - 8 c.

5.TOCT 2.120-2013. Enunasi cuctemMa KOHCTPYKTOPCKOW JOKyMEHTAIUU.
Texanueckuil NpoekT. BBeAeH B NEHCTBHE B KAYECTBE HAIMOHAIBLHOIO CTaHAAapTa
Poccuiickoit @eneparuu ¢ 1 urons 2015 r. :Cranmaprundopm,2007. - 7c.

6. TOCT 15.101-2021 Cuctema pa3pabOTKu W TOCTAHOBKH MPOIYKIIUUA HA
mpou3BOACTBO. [lOpSOK BBHITIOJIHEHUS HAYYHO-HCCIIENOBATENbCKUX pPaboOT. —
Bren. 2021-08-24. —M.: Poccuiickuii HHCTUTYT CTaHIapTHU3AIIUH. -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. Oenepanbubii  MHTEpHET-TIOpTAN «Poccuiickoe ~ oOpa3zoBaHUE»
(http://www.edu.ru).
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5. DNeKTPOHHO-O0MOIMOTEeYHAS cucrema «IPRbooks»
(http://www.iprbookshop.ru).

6. DiekTpoHHO-O0MOInoTeuHas cucrema «Jlaupy (https://e.lanbook.com).

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

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

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

— ayauTOpHUs I NMPOBEACHUS JICKIIMOHHBIX 3aHSITUA U OPTraHU3alNU 3AIIUTHI
pedepaToB, 000pyIOBaHHAS TMEPCOHATBHBIMA KOMITHIOTEPAMH, MYJIbTUMEIUNHBIM
KOMITBIOTEPHBIM MPOEKTOPOM, CPEJICTBA 3BYKOBOCIPOU3BEACHHS (IO BO3MOKHOCTH),
IIPOEKIIMOHHBIM DKPAHOM, HAJIMYUEM JIOCTyIla B uH(OpMaIMoOHHO-
KOMMYHHKAIIMOHHYIO ceTh MIHTEpHET;

— yueOHasi ayJuTOpHsi, OCHAIIIEHHAs] KOMIUIEKTOM MEOEIHN U JOCKOM, IS Mpo-
BEJICHUS KOHCYJIbTAIIMIA U KaHIUJAATCKOTO SK3aMEHA;

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

10. OCOBEHHOCTH OPTAHU3AIIUU OBPA3OBATEJIBHOI'O
HPOLHECCA AJIA UHBAJINAOB U JINL C OT'PAHUYEHHBIMHA
BO3MOXHOCTAMMU 3/10POBbs

N3ydenne NUCHUIUIMHBI UHBAJIUAAMU U JIMI[AMUA C OTPAHUYEHHBIMU BO3MOX-
HOCTSIMU 3/10POBbSI OPTaHU3YETCS C yY€TOM OCOOEHHOCTEW MCUXO(PHU3NIECKOro pa3-
BUTHUSI, MTHAUBUAYATbHBIX BO3MOXHOCTEH M COCTOSIHUS 3/I0POBbS TaKUX 00y4YarOIInX-
csl.

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

— yueOHbIE 3aHSITUS TPOBOJSTCS JII WHBAJIUAOB U JIMI] C OTPAaHUYCHHBIMU
BO3MOYKHOCTSIMU 3/I0POBbSl B OJTHOM ayJIUTOPHUH COBMECTHO C OOYyYarOUIMMUCS, HE
MMEIOIIMMH OTPAaHUYEHHBIX BO3MOXKHOCTEH 3710POBBS, €CIIA ATO HE CO3AAET TPYIHO-
cTel JuIsi o0yJaromuxcs B X0/e y4eOHBIX 3aHATHI;

— MPUCYTCTBUE acCUCTEHTa U3 unciia pabotHukoB bI'TY wiu npuBnedeHHBIX
JIUII, OKA3bIBAIOIIETO OOYJAIOITUMCSI HEOOXOANUMYIO TEXHHYECKYIO TTOMOIIb ¢ YIETOM
WX UHAUBUIYAITBHBIX OCOOCHHOCTEH (3aHATH pabouee MecTo, ePEeIBUTATHCS, TIPOUH-
TaTh U OPOPMHUTH 3a/IaHKE, OOIIATHCS C MEJarOTHYeCKUM PaOOTHUKOM U T. 11.);

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

— MaTepUabHO-TEXHUYECKHUE YCJIOBHS JIOJKHBI 00€CIEeYnBATh BO3MOKHOCTh
OecnpensaTCTBEHHOTO JOCTyMa OOyYaroluxcs B ayJAUTOPUU, TYaJCTHBIC U JIPyTHe
MOMEIICHHS, a TAKXKE MX MPEObIBAaHUS B YKA3aHHBIX MOMENICHUSX (HAIMYUE TaHTY-
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COB, TIOPYYHEH, PaCIIMPEHHBIX JIBEPHBIX MPOEMOB, TU(TOB, MPU OTCYTCTBUU JTU(HTOB
ayJIMTOpHsI TOJDKHA PACIIONaraTbCs Ha MEPBOM ATa)e; HATMUKE CIIEIMATIbHBIX 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;

— pa3MemieHNe B TOCTYIMHBIX 71T OOyYarOIINXCS, SBIISIOIINXCS CICTIBIMHA WA
CIa00BUIAIIMMHU, MECTaX M B aJanTHUPOBaHHOU (opme (C yuyeToM MX OCOOBIX TO-
TpeOHOCTEH) cripaBoYHON MH(POPMAIIUKA O PACIIMCAHUM YUEOHBIX 3aHATHH (MHpOpMa-
IS TOJDKHA OBITH BBITIOJIHEHA KPYIMHBIM peibe(PHO-KOHTpPACTHBIM IpudTom (Ha Oe-
JIOM WM JKeJToM (poHe) u npoayoaupoBana mpudtom bpaitns);

— MPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOIIETO OOYydYaloIIEeMyCs HEOOXOIUMYIO
MTOMOIIIb;

— o0ecrmeyeHue BBITYCKa alIbTEPHATUBHBIX (DOPMATOB MEUATHBIX MATEPHUATIOB
(kpynHbIF WpUPT UM ayiuodansl);

— ofecrneyeHune I0CTyna 00y4YaroIIerocs, sIBISIOMErocs CIenbiM U UCIOIb3Y-
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 BU3yaJIbHON (YCTaHOBKA MOHHTOPOB C BO3MOYKHOCTBIO TPAHCIISIIIUKN CyOTHT-
pOB (MOHHUTOPHI, MX pa3MePhl M KOJTUIECTBO HEOOXOIUMO OTNPEACIIATh C YIETOM pas-
MEpOB MTOMEILICHHUS);

— of0ecreyeHUe HAJISKAMIUMHA 3BYKOBBIMH CPEJCTBAMU BOCIPOW3BEACHUS
uHdopmaIuy;

3) nmst U ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS, HIMEIOITUX HapylIle-
HUS OTIOPHO-ABUTATENILHOTO anmnapara, MaTepruaibHO-TEXHUYECKUE YCIOBUS JOJKHBI
o0ecreuynBaTh BO3MOXKHOCTh O€CIPENITCTBEHHOTO JOCTyNa OOydaroIuxcs B y4eO-
HBbIC TOMEIIEHHUS, CTOJIOBBIC, TyaJICTHBIC W JAPYTHUe IOMEIICHUS YHUBEpPCUTETa, a
Tak)ke TPEOBIBaHKMS B YKa3aHHBIX IMOMEIICHUSAX (HAJIMYMe TaHTyCOB, IMOPYYHEH,
PaCIIMPEHHBIX ABEPHBIX MPOEMOB, TU(PTOB, JTOKATHLHOE MTOHMKEHUE CTOCK-0aphepoB;
HaJIM4Yue CIeHHATbHBIX KPECE U IPYTUX MPUCITOCOOJICHHUI).

11. METOAUMYECKHUE PEKOMEHJIALIMH 11O ANCHUIIVIMHE

11.1. Meroan4yeckue peKOMeHIALNH IJIS1 IpenogaBaresiei

Memoouxka umenus 1eKkyuil.

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

— W3JI0’KEeHHE HanboJiee BaXKHOTO MaTepuasa MporpaMMbl Kypca, OCBEIIaole-
IO OCHOBHBIE MOMEHTHI;

— pPa3BUTHE y ACIIUPAHTOB TEOPETUYECKOTO MOHATUHHOTO MBIILJIEHUS.
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I'maBHOM 3ajmayedl KaXIOM JIEKIUU SIBISETCS PACKPBITUE CYIIHOCTH TEMBI U
aHaJIM3 €€ OCHOBHBIX IOJIOKEHUH. PexomeHayercs Ha NepBOM JIEKIMHM JOBECTH 10
BHHMAaHMS aCIIMPAHTOB CTPYKTYPY Kypca U €ro pa3Jeisl, a B JaJbHEHIIEM yKa3bIBaTh
Ha3BaHUE Ka)XXJI0TO paszena, CyTh M €ro 3a/1auu, a, 3aKOHYMB U3JI0KEHHUE, ITOJBOIUTH
UTOT I10 3TOMY pa3einy.

Cooepotcanue nekyuii

CopepxaHue JIEKIMH onpeaensercss HacTosmel padoueil mporpamMmoit. XKena-
TEJIbHO, YTOOBI Ka)Jas JICKIUSI OXBAaThIBAJIa U MCUEPIIbIBAIA ONPENCICHHYIO TEMY U
IpecTaBisuia coO00 JIOTHYECKU 3aKOHYEHHOE U3J10KeHue. JIydile COKpaTuTs TeMy u
HE JIOIIyCKAaTh IIEPEphIBA €€ B TAKOM MECTE, KOIla OCHOBHAs UJIEsA €IIE IIOJIHOCTBIO HE
packpeiTa. B cirydae, eciin Marepuan HEBO3MOXKHO M3JI0KUTh B paMKaxX OJHOM JIEK-
LIMH, TO HA CJIEAYIOLIEH JIEKIIUU B HaJaje ClIeNyeT CleaaTh KpaTKuil 0030p Marepua-
J1a TPEABIAYIIEHN JIEKIUHU C LENbI0 YCTAHOBJIEHUS JIOTUYECKON CBSA3U MEXIY JEKIIUSA-
MHU.

PaccMoTpenue TeopeTMUEeCKMX OCHOB (YHKIMOHHUPOBAHMS KOHKPETHOI'O
yCTpoOicTBa WK NpruOopa HEOOXOAUMO COMPOBOXKIATH MPEICTABICHUEM BPEMEHHbIX
Jarpamm C IOMOIIBI0 IPE3EHTALIMOHHOTO 000PYAOBAHUS UIH HA JJOCKE.

Crnenyer ynensiTh BHUMaHHE NPAaKTUUECKUM acrnektam. M3nmaraemas ¢hopmMyiib-
Has 0a3a JoJbKHA ObITh HANpsAMYIO NMPUBSA3aHA K pacueTHOW mpaktuke. Ilpu moaro-
TOBKE JIEKIIMM HEOOXOIMMO IO0JIb30BaThCsl COBPEMEHHOM JIMTEPATypOl WM Cpel-
crBamMu MHTepHET. CopepkaHue M IOpabOTKY JIEKIIMOHHOTO Kypca pPEKOMEHAYETCS
IepecMaTpuBaTh pas B TOL.

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

perieHus 3a1a4 U (WIM) CEMUHAPOB MO TEMATHKE, MPEJCTABICHHOW B TaHHOMN pado-
Yel MporpaMme.

10.2. MeToauyeckune peKOMeHIAIUN IVISl ACHNHUPAHTOB

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

Jlekyuonnvie 3anamus

PexoMeHmyeTcss cpasy ke IMocjie OKOHYaHHS JIEKIIMU MPOCMaTpUBATh KOH-
CIIEKT JJIsl OTIpEeeNICHUs] MaTepraa, BRI3BIBAIONIECTO 3aTPYAHEHUSI ISl TOHUMAaHUS.
[Tocne aToro HEOOXOAUMO OOPATUTHCS K PEKOMEHAYEMOM B HACTOSIIEH pOTpam-
Me JIUTepaType C 1eliblo 0oJee yriayOleHHOTO u3ydeHus mpobieMHoro Bompoca. B
oOmieM citydae paboTa JIUIIb ¢ OJHUM JIUTEPATYPHBIM UCTOYHUKOM YacTO SIBIISET-
Csl HEZJOCTATOYHOM JIJIsl TIOJTHOTO MOHUMaHus. B 9ToM ciiydae pekoMeHIyeTCs mpo-
CMaTpUBATh HECKOJIBKO Y4EOHUKOB JIJISI BHIOOpA TOTO, KOTOPBIM HauboJiee MoJHO U
JIOCTYITHO OCBEIIAeT M3y4daeMblii MmaTepualn. B ciaydae ecnu mpoOiieMbl ¢ TOHUMA-
HHUEM OCTAIMCh, HEOOXOAUMO OOpPaTUTHCS K MPENo aBaTelo Ha OJIvKaien Jek-
WU C 3apaHee CHOpMYTUPOBAHHBIMHU BOIIPOCAMH.

JI1s yCenrHOTO OCBOCHUS JIEKITMOHHOTO Kypca PEKOMEHAYETCS PETYJISPHO
MOBTOPATh M3YYCHHBIH MaTepuall, U MPOBEPATH CBOM 3HAHHWS, OTBEYas Ha KOH-
TPOJIBLHBIE BOIPOCHI B PEKOMEHIYEMBIX YICOHBIX MMOCOOUSX.
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Ilpakmuueckue 3anamusn

Ha npakTrueckux 3aHATUAX CIENYET yIEIATh BHUMaHUE IPUMEHEHUIO METOUK
pacuera, U3JI0KEHHBIX Ha JIEKUUSAX B pealbHON pacueTHOW npaktuke. Ocoboe BHU-
MaHHUE HYXHO yJIeiATh padoTre ¢ (popmyabHON 0a30ii, a Takke oOpaliarh BHUMaHUE
HAa I[OJYyYEHHBIE PE3YNIbTATHI pacyeTa ¢ LEIbI KOHTPOJISI UX JOCTOBEPHOCTH C TOUYKH
3peHus (pu3nuecKux cooOpaxeHuil. PaboTa He MpaKTUYECKUX 3aHATUSAX HE JTOJDKHA
OBITh MEXaHWYECKOM, MOCKOJBKY B Ps/ie CIydaeT JUisl pacyeTa HYKHO NPUMEHUTh
MOCIIEI0BATEIHHO HECKOIBKO PACUETHBIX BBIPAKEHUI, UTO B psAlie CIydaeB TpedyeT
TBOPYECKOT0 NOAXO0/A.

Ilo pabome c rumepamypoii

[lepen n3ydyeHueM JIMTEPATypbl ACHUPAHTY PEKOMEHAYETCS O3HAKOMHUTHCS C
uHpOpMaIel 1Mo n3y4aeMoi TeMe MPeAsIOKEHHON aBTOPOM JUCIUILTUHBL. DTO MO3-
BOJIUT UCKIIOYUTH JIMITHUA 00beM MH(OPMALMU U COCPEIOTOUYUTCS JIMIIL Ha HE0O-
X0IuMOM Marepuane. Kpome 3TOro cieayer yro4HWTh Yy IpernoaaBaTensi, KaKou
MMEHHO JINTEPaTYpHbIA MCTOUYHUK W3 MPHUBEACHHOTO CIMCKa HauboJjiee IMOJIHO pac-
KpBIBAET pacCMaTpUBAEMBIN BOIIPOC.

12. OHEHOYHbBIE MATEPHAJIBI 11O JUCHHUIIJIMHE

12.1. OneHo4HbIe CpeCTBA AJIA TEKYILIEero KOHTPOJIsl yCIIeBAeMOCTH

Texymuii KOHTPOJIb MPOBOAUTCS € LENbI0 00€CIeUeHUsT CBOEBPEMEHHON 00-
paTHOM CBSA3M, Ui KOPPEKUHMHU OOYyYEHHs, aKTUBHU3AIMH CaMOCTOSTEIbHON pabOThI
oOy4aromuxcs. Pe3ynpTaThl TEKyIIEro KOHTPOJS SBISIIOTCSA JOIMYCKOM K MPOMEXKY-
TOYHOMN aTTECTALUU.
Ikajaa oneHuBaHUA

VYpoBeHb OCBOCHHSI aCHHPAHTAMH Y4YEOHOrO0 Marepuasia OINpeAesseTcsl OLEH-
KAMH «OTJIMYHOY», «XOPOIIO», «YAOBJIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHOM.

Iloka3zaTtean U KpUTEepHH OLEHUBAHNUS TEKYIIUX Pe3yJabTATOB OCBOEHUS IMCIM-
IUIHHBI

OLIEHKY «OTJIMYHO» 3aCIIy’>KUBAa€T acCIUpPaHT, OOHAPYKUBIIUNA BCECTOPOHHEE,
CHUCTEMaTHYeCKOe U IrI1yOOKoe 3HaHWE y4eOHOro Marepualia, YMEHHE CBOOOJHO BBbI-
MOJIHATH 33JIaHUs, TIPETyCMOTPEHHbIE YYEeOHON MPOrpaMMOM, U3yUUBIIINNA OCHOBHYIO
Y 3HAKOMBIHN C JOMIOJTHUTEIIBHOMN JIUTEPATYPOIL.

O1eHKY «XOPOIIOY» 3aCIy>KUBACT aCHUPAHT, OOHAPYKUBIIMK MMOJTHOE 3HAHHUE
y4eOHOro Marepuaia, yCHEIIHO BBIMOJHUBIIUNA MPETyCMOTPEHHbIE y4eOHOU Mpo-
rpamMMOM 3aJ1aHHs], U3YYUBIINKA OCHOBHYIO JIUTEPATYPY.

O11eHKY «yJIOBJIETBOPUTEIHLHOY» 3aCITyKUBAET aCMHUPAHT, OOHAPYKUBIIUK 3HA-
HUE OCHOBHOTO YYEOHOro maTepuaja B MOJHOM O0beMe, HEOOXOAUMOM JJIsl MOATO-
TOBKH K CHa4M KaHIUIATCKOTO SK3aMEHa, BBIMOJHUBIIUN MpPEeIyCMOTpPEHHbBIE yueo-
HOU IPOrpaMMOM 3a/1aHus1, 3HAKOMBIMA C OCHOBHOM JIMTEPATYPOH.

OueHKY «HEyAOBJIETBOPUTEIBHO» 3aCIyKMBAET OOydarouIuiicsi, 0OHapyKUB-
Ui Ipo0ebl B 3HAHUSX OCHOBHOTO Y4eOHOTO Marepuana, JHOMyCTUBIINN TPUHIIH-
MUaJbHBIC OMTMOKYU TIPH BBHITOJTHEHUH MPETyCMOTPEHHBIX MTPOTrpaMMOil 3aaHui.
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12.2. KoHTPO/IbHO-U3MepHUTeIbHbIE MATEPHUAJIBI I TEKYIero KOHTPOJIA
ycneBaeMoCTH

12.2.1. Bonpochl AJ TEKYLIEro KOHTPOJIA YCIeBaAeMOCTH

Moayasb 1 «TypOooMamimHbD)

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

1) [IpyHIMIIHANTBEHBIE CXEMBI ITap0O- M ra30TyPOMHHBIX YCTAHOBOK ISl 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 ctaniuu TeruiocHaokenus (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) KomOMHMpOBaHHEIEC TAPOTa30TyPOUHHBIC YCTAHOBKH.

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

Pa3znen 2. «Teuenne c:xuMaeMon KUAKOCTH B PEIIETKAX TypOOMAIIHH

11) OcHOBHBIC ypaBHEHHS JBUKCHUS CKUMACMOM JKUIKOCTH.

12) TypOvHHBIE U KOMITPECCOPHBIC PEIICTKU U MX adpOJANHAMHYECKUE XapaKTe-
PUCTHUKH IPU 103BYKOBBIX U CBEPX3BYKOBBIX CKOPOCTSIX.

13) MeTopl pacdera IIOCKOTO ¥ OCECUMMETPUYHOTO MOTCHIIUAIBHBIX TOTOKOB
B pEIIETKaX.

14) ITpodunupoBaHue JOMATOK B PEHICTKAX.

Paznen 3. «Ctynenu TypOoMarivn»

15) IIpeoOpa3oBaHue 3HEPTUU B TYPOMHHOM U KOMIIPECCOPHOM CTYTICHSX.

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 PEKUMHBIX mapameTpoB 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) Bpararoimuiicst OTpbIB B penieTkax TypOOMaIuH.

24) [ynbcanuu AaBJICHUS B TIOTOKAX BJIAXKHOTO IMapa, HECTAI[MOHAPHBIC CKAYKH
KOHJICHCALUH.

25) MHorocryneH4arbie TypOUHBI.



19

26) TerutoBoii poIiecC MHOTOCTYIIEHYATON TYPOUHBI.

27) KoHiieBbIe yILIOTHEHUSI.

28) BriyCcKHbIE 1 BBIXJIOMHBIEC TATPYOKH.

29) OceBbIC YCHITUS M UX YPAaBHOBCIIMBAHHE.

30) Dpo3ust paboUMX JIOMATOK.

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

32) Cenaparius Bjard u3 MpOTOYHOW YaCTH MMAPOBOM TypOHMHBI.
33) BeiHocHBIE cenaparophl-aporneperpesatesi Typounn ADC.

Pasnen 4. «MHoroctyneHuarbie TypOOMAaIIUHBDY

34) IIpenenpHass MONTHOCTH OAHOTIOTOYHON TYPOUHBI.

35) [1yTu oBBITIICHUS TIPEACTHHON MOIITHOCTH TYpOUH.

36) TeXxHUKO-3KOHOMUYECKHE OCHOBBI BEIOOpA KOHCTPYKITUHU TYPOHHBI.

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

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

39) MHorocTyneH4aThbiii 0CEBOH KOMITPECCop.

40) Bnusiaue noteps B marpyokax Ha KIIJ] 1 Hanop koMmpeccopa.

41) HeycToituuBbIe PEKUMBI B Pa0OTE KOMIIPECCOpa.

42) YHuBepcaabHas XapaKTePUCTHKA.

43) MopenupoBaHUe KOMIIPECCOPOB.

44) MHOTrOCTyTICHUATBIC IIEHTPOOCIKHBIC KOMITPECCOPBI.

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 TYpOHH.

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

Paznen 5. «IlepemennbIil pexxum pabOThI TypOOMAIITIH

51) ITepemeHHBIH peXUM PabOTHI TYPOMHHOM CTYIICHH.

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

53) O6001IeHNE XapaKTePUCTUKN 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) IlepeMeHHbBII PeXKUM pabOTHI ra30TYpPOMHHON YCTaHOBKH.

Paznen 6 «Metasibl, TMHAMUKA U IPOYHOCTH J€TaJEeil MapOBBIX U Ta30BbIX TYp-
OuH»
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58) HanexxHnocth TypOMH Kak OCHOBHOE TPEOOBaHHE WX M3TOTOBJICHUS, MOHTaXa
Y DKCIUTyaTaIlHH.

59) VcmoBust pabOThI METAUIOB B IIAPOBBIX U ra30BbIX TypOUHAX.

60) CsoiicTBa cTajiell U CIIaBOB, IPUMEHIEMBIX B TYpOMHOCTPOCHHUH, U TPeOO-
BaHUs K HUM.

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

62) Koppo3uoHHasi ycTaioCcTh ¥ KOPPO3HOHHOE PACTPECKUBAHUE TI0]] HAIPSIKe-
HUEM B 3JIEMEHTaX TYpOUH MO/ BIUSHUEM arpecCUBHBIX MPUMECEH B mape.

63) Pabouue nomaTku, UX MPOYHOCTH U BUOPAIIHH.

64) OGecnieueHre BUOPAIIMOHHON HAIS)KHOCTH JIONATOYHOTO arnapara.

65) [lucku, uX MPOYHOCTH U BUOPAIIHH.

66) BuOpanuu potopoB u QpyHIaMeHTA.

67) HuskoyacToTHBIC BUOPAILIUH POTOPOB.

68) I'mapogMHaMHUYeCKHe CHITbI B CTYIICHSX, YIUIOTHCHHS B TIOIIIAITHUKAX.

69) MaHeBpeHHOCTh TYpOUH.

70) TepMuyecKre HaANPsOHKCHHUS B JCTAISIX TYpOMH, TEPMOYCTAJIOCTh JeTaiei
TypOUH.

Moayasb 2 - «IlopuiHeBblIe ABUTATETID)
Paznen 1. BBomHas nexknwmsi, ocHOBaHHasg Ha Kypcax «TepmomnHamuka u
Teronepenava», «l'maporazoguHamuka», «Teopusi paboumx mpoueccoB JIBCy,

«Cucrembl  gpurarenei»  «KoHcTpyupoBanume — asurarenen»,  «/IuHammka
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 TEPMOAMHAMUYECKOIO [IUKJIA.

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

4) TlpuMmeHeHHE HaJIyBa C ICJbI0 YIYYIICHHUS MMOKa3aTeNIeH MOPITHEBBIX JIBH-
rarenei. KoncTpykimu TypOOHaIIyBOUYHBIX arperaTos.

5) KoHCTpyKIMsl TOPIIHEBBIX JIBUTATENICH Pa3IMYHOrO HAa3HAYCHHUS U UX CH-
CTEM.

6) I'eomeTrpuyeckue, KHHEMAaTHYCCKUE U JUHAMUYCCKUE XapPAKTCPUCTUKH KPH-
BOIIUITHO-IaTyHHOTO Mexanu3ma (KIIIM) nopmrneBoro asuratens. Juarpamma cui,
neiictytonux B KIIIM mopmiHeBoro aBurartens; moJisipHas guarpaMma Cil, Jeu-
CTBYIOIIIasl HA MIATYHHBIE ¥ KOPEHHBIC IIEHKHN KOJICHUYATOr0 Basia;, HaOeTarmi Kpy-
TAIUHA MOMEHT;

7) OcCHOBHBIC TOJOXCHHS IO YPABHOBEIIMBAHUIO IOPIITHEBOIO JIBHraTEIIs.
[{enTpoOEKHBIE CHUIIBI MHEPIIMH, CUJIBl HHEPIIUUA TIEPBOTO U BTOPOTO MPSIIKA, MOMEH-
ThI, BOSHUKAIOIINE OT MHEPLMOHHBIX CHJI B MHOTOLUWJIMHAPOBOM JBuraresne; Mexa-
Hu3M JlaHuecrepa.
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8) KpyruibHble KOJeOaHUs KOJIEHYATOTO Baja. [loHATHE COOCTBEHHBIX M BHI-
HY)KJICHHBIX KOJIeOaHUN CHCTEMBI, SIBJICHUE PEe30HAHCA, TPUMEP KOHCTPYKIIMH JEMII-
dbepa KpyTHUIBHBIX KOJICOaHUH.

9) KOHCTpyKIMSI MEXaHHMYECKOTO YYBCTBUTEIILHOTO 3ieMeHTa (YD) perymsto-
pa 9acToThl BparieHus. BocctanaBnuBaromias U MoAepKUBAIOIIas Cuila, Y paBHEHHE
CTaTHUYECKOTO OajaHca JaHHBIX CHIL.

Paznen 2. YUncneHHoe MareMaTHUeCKOe MOJACIMPOBAHUE pabOYMX TPOIECCOB
MOPIIHEBBIX  JBUTATeNed (CHUCTEM TMOpIIHEBbIX ABurateneir). CoBpeMEHHbIE
OTEUECTBEHHbIE M 3apyOexkHble (yuyeOHble W JIMLIEH3UOHHBIE) MPOrPAMMHBIE
KOMILJIEKCBI.

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

11) TlomoxeHHsT TEOPUU TEPMOIUHAMUKH, TEILIONEPEIadyll U MacCOOOMeHa Co-
JieprKaliecs B OCHOBE MaTeMaTHMYeCKOM Mojenu paboyero mporecca MOPIIHEBOTO
JBUTATEJISL.

12) duddepennmansHoe ypaBHEHHE, ONMUCHIBAIONICE W3MEHEHHUE TEPMOJWHA-
MUYECKUX MapameTpoB pabouero tena (PT) B muwiMHApe MOPIIHEBOrO JBUraTels
(omuceIBaeTCsA MPOIECC MACCOOOMEHA Yepe3 OpraHbl ra30paclpeesIeHus, TEemI000-
MeH PT co ctenkamu kamepbl cropanus, terionoasox k PT B pesynbrare cropanus
TOIUJIMBA, OTBOJ BHYTpeHHEN sHepruu oT PT B pe3ynprare cOBEpLICHUS WHIUKATOP-
HOU paboThI).

13) IIpeobpazoBanue ucxoaHOTO TUGdHEPCHIMATLHOTO YPaBHEHUS B ypaBHE-
HHUE, PEIIAEMOE METOJ0M KOHEUHBIX PA3HOCTEN. 3alaHNE HAYAIbHBIX YCIOBUMU.

14) CoBpeMeHHBIE OTEUECTBEHHBIC U 3apyOeKHbIC (YUeOHBIC U JTUIICH3HOHHBIC)
POrpaMMHBIE KOMIUIEKCHI JIsl UCCIIEIOBAHUS MPOLIECCOB MOPIIHEBBIX ABUTATEIICH.

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 MOPIIHEBOTo Buraress. CoriacoBaHue XapaKTepUCTUK
TypOOHATyBOYHOT'O arperara W MOPIITHEBOW YacTH JIBUTaTess B IIMPOKOM Juara-
30HE HArPY304YHBIX PEKUMOB JBUTATEIIS.

16) Mcnonp3oBaHre METOZ0B ONTUMHU3AIIUH TIPU IPOCKTHPOBAHUN CUCTEM J[BU-
rarens (CHCTeMbI TOIUTMBOIIOAAYH, Ta30paclpeesieHusi, CHCTEeMbl CMa3KH, U OXJa-
KIICHUS ).

17) PazpaboTka cUCTeM YIpaBJICHHS JBHraTelisi HA OCHOBE MPUMCHEHUS SJICK-
TPOHHBIX CPEJCTB (MUKPOTPOIIECCOPHOE YIPABJICHHE).

18) YerpoiicTBO THIIOBOrO MUKpOIPOIECCOpa: CTPYKTYPHBIE — 3JIEMEHTHI U
byakuun. J[aT4MKkd U UCTIOTHUTENBHBICE MEXAHU3MBbI DJICKTPOHHON CHUCTEMBI YIIpPaB-
JICHUS TIOPIITHEBBIM JIBUTATEIIEM.

19) [Tonstuss «OnNTUMH3ALMS CIOXKHOH TEXHHUYECKOH CHCTEMBI», IIEJIEBOM
dbyHKIIMA, HAKTOPHOTO MPOCTPAHCTBA TOMCKA MUHUMYMA TEJI€BOM (PYHKITUH.
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20) AHanuTH4eckuii MeTo]] (Ha OCHOBE aHAJM3a MPOM3BOJHBIX IIeNeBOH (PyHK-
LMM) U YUCJIEHHBIE METOJbl HAXOXKACHUS MHHMMYyMa LeneBod (yHKUuu. MeTomabl
anmnpOKCUMAIUH JTAHHBIX.

21) [loHsATHE «yCIOBHOW» ONTHMHU3AIMH (HAXOKACHHE MHHUMYMa (DYHKIIMU B
YCIIOBUSIX HAKJIaJbIBAEMbIX OTPAaHUYEHUI).

22) Texnonoruu CAIIP. Knaccudukarysi METOI0B POSKTUPOBAHUS SHEPTETH-
YEeCKMX MalllMH: aBTOMAaTHU3alus IPOEKTHBIX PabOT, OPUTHHAIBHOE IPOEKTUPOBAHUE,
TUIIOBOE MPOEKTHPOBAHUE, aJAIITUBHOCTh MPOEKTHBIX PELICHUI.

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 TIPEICTABICHUE PE3yIHTATOB MO-
JEITUPOBAHUS JTUHAMUYECKUX IPOLIECCOB.

Paznen 4. Ilpoueccesl TOIIMBONOAAUM, cMeceoOpa3oBaHUsl U CrOpaHus B
MOPIITHEBBIX JBUTATENAX. YJIy4IIEHHUE HKOJOTHYECKUX IOKa3aTesie MOPITHEBBIX
JBUTATENEH (BpeHbIE BHIOPOCHI, aKyCTHUECKOE U3ITYUCHHE).

25) TpeboBaHUs K KauyeCTBY MPUTOTOBICHUS OCH30BO3IYIIIHON CMeCH JIJIS Kap-
OIOpaTOPHOTO M MHXKEKTOpHOro Aurarens. Crnocod BocmiiaMEeHEeHUs] OEH30BO3YIII-
HOUM CMecU B IIWJIMHJPE MOpIIHEBOro apuraresns. KoHcTpykius kapOroparopa, BCIo-
MoraTebHbIE CUCTEMBI KapOroparopa.

26) XapakTepuUCTHKH IPOIECCOB CMeceoOpa3oBaHUsl JAHU3EIBLHOTO JIBHTATEIs
TPaJIUIIMOHHON KOHCTpYKIMK u Tuma «Common Rail» (naBieHune BIPBICKHBaHHS
TOTTNBA, CKOPOCTh UCTEUEHHUS TOIUIMBA U3 PACHBUIUTENS (POPCYHKH, CKOPOCTH pac-
IPOCTPaHEHHUsI TOIUIMBHOTO (hakela BHYTPH Kamephbl CrOpaHMsl, XapaKTepHbIe 30HBI
TOTUTMBHOTO (paKena).

27) BeiOOp onTHMaNIbHOTO yIjia ONEpPEKECHUs MOAaYd TOTUTMBaA. Bpems 3amepik-
KM CaMOBOCIIJITAMEHEHU S TOTUIUBA U (PAKTOPHI, BIHSIONIUE HA HETO.

28) KOHCTpYKIMST ¥ TMPUHIMAIT JCHCTBUSA TOILIMBHON (DOPCYHKH JHU3ENs THIA
«Common Rail» (snexkrporuapaBindeckoi, mbe3odnekTpuueckoit). dopma u mapa-
METpPBI IEKTPUUYECKOTO MUMITYJIhCa, MOaBAEMOT0 CUCTEMOM YIpaBJICHHS Ha KJIalaH
AIIEKTPOTUAPABINYECKON (DOPCYHKH.

29) CTatnyeckuii pacdyeT CUCTEMbI TOIUTMBONIOAYN TU3EIBHOTO ABHTaTeNs (TI0-
PSAIOK BBIMOJHEHUS).

30) Bimsinue yciioBuii cMeceoOpa3oBaHusl B IWIMHAPE MOPITHEBOTO JABHUTATEIS
Ha oOpa3oBanue BpenHbX BeIOpocoB (NOX, CO, CH, caxa). OCHOBBI XHMHYECKOM
KUHETUKH. CKOPOCTh XMMHUYECKOW peakiuu, ¢opmyina AppeHuyca. YydllleHHE
IKOJIOTUYECKUX TTApaMEeTPOB IU3EIbHOTO JABUTATENs 332 CUET ONMTHUMU3AIMH TPOIIEC-
COB cMeceo0pa30BaHUs U CTOPAHUS.

31) «BHerrHre» CMOCOOBI HEHTpalu3alliid BPEIHBIX BBIOPOCOB: yCTaHOBKA
uHenTpammzaTopoB NOX u CO u «10KUTaTeNs» CAKH B CHCTEME BBIITYCKA TU3EIISL.

32) CriocoObl CHIKEHHSI aKyCTUYECKOTO ITyMa U BUOpAIIUU TIOPIIHEBOTO JIBUTa-
TeJs. YCTaHOBKA TIIYIIUTENECH ITyMa; YpaBHOBEIIMBAHWE MHEPIIMOHHBIX 3((EKTOB,
yCTaHOBKa JeMIi(epoB (racuteseil) Kojie0aTeTbHBIX MPOIECCOB.
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12.2.2. Bonipochl 1JIs1 BBINOJTHEHUS] MPAKTHYECKUX KOHTPOJIbHBIX 3a1aHUH

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 temmeparyphl Ieperpesa napa Haj TeMIIepaTypol HAcChILIECHUS Ha
oTHOcuTEeNbHBIM BHYTpeHHUN KIIJ] TypOuHBI.

4. YpaBHEHMsI TEIIOBOTO OallaHCca MOI0rPEBATEIIEH.

5. Kak BiMsHME OKa3bIBAET PEreHEPATUBHBIA MOJOIPEB NMUTATEIBHOM BOJBI HA
OTHOCUTEJIbHBI BHYTPEHHUH K.I1.J[. TAPOBOM TYpOHHBI?

6. [laiiTe xapakTepUCTUKY TEIJIOBBIX mponeccoB B anemenTax [ITY ¢ PIIIIB.

7. TeroBbIe MPOLECCHI M IPEUMYILECTBA PEreHepaTuBHbIX cxem [ TY.

8. Kak mpoMexyTo4HOE OXJaXKICHHE BO3AYyXa MEKIY KOMIIPECCOPOM HHU3KOTO
JABJICHUS U KOMIIPECCOPOM BBICOKOI'O JABJICHUS BIIMSET HA MOLIHOCTh KOMIIpECCOpa
BBICOKOT'O J1aBJICHUS?

9. MaiiTe XapakTepUCTUKY HU3KOTEMIIEPATYPHONU KOPPO3HH.

10. IIpuBenuTe cxeMy KOMOMHHPOBAaHHON NapOra3oTypOMHHON YCTaHOBKH.

Paznen 2. Teuenue cxxumaeMon KUAKOCTU B PELIETKAX TypOOMAIlIKH.

1. laiiTe XapakTepUCTUKY IPUBEIEHHOM CKOpOCTH pabouero Tena?

2. Kakoil u3 KpuTepueB: 4uciio Maxa WM NPUBEICHHAs CKOPOCTb HMEIOT
0O0JIbIIIYI0 NHTEHCUBHOCTh U3MEHEHUS MPU TEUEHUHU ra3a B MIPOTOYHOM yacTu TypOu-
HBbI?

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

4. Kak u3MmeHsieTcs SHTalIbIusl pabovero Teia B Mpolecce IPoCcCceTnpoBaHus?

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

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

7.4T0 TaKO€ KPUTHUECKUN PEKUM TCUEHHUS?

8.Kak u3menuTcst pacxoj pabouero Tena yepes3 COIMJIOBOM ammapar IMpH CBEpX-
KPUTUYECKOM PEKHUME TEUEHUS, ECIIM IIOHU3UTH JIaBJIICHUE 3a COIJIOM?

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 npoduiis TypOUHHOU
jgonaTrku?

Paznen 3. Ctynenu TypOoMamiuH.

1./laliTe onpeneneHye CTeneHn peakTUBHOCTH TYpOUHHOM CTYTICHH.

2. N3o0pa3ute B si- quarpaMMe JACHCTBUTENIBHBIM MPOIIECC paciIupeHus pado-
Yero Tejla B peaKTUBHON TYpOUHHOM CTyHEeHH.

3.Kak HU3MEHSIOTCS BEIWYMHA W HANpPaBICHUE BEKTOpA CKOPOCTH MOTOKA 3a
COIJIOBBIM alnapaToM MPH JAOTMOJHUTEILHOM PACIIUPEHUH B KOCOM Cpe3e?
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4. Kakoil n3 Kpurepuen: 4ucio Maxa WM NPUBENCHHAS CKOPOCTb HMEIOT
OOJIBIIYI0 MHTEHCUBHOCTh U3MEHEHHMS MTPU TEUEHUHU Ta3a B MPOTOYHON YacTU TypOu-
HBI?

5. IloueMy B ypaBHEHME 3aKOHA COXPAHEHHS DHEPTUU ISl TIOTOKA HE BXOJHUT
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 peakKTUBHON TYpOUHHOM CTYyHEHH.

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

10. ITocTpoiiTe TpeyroJbHUKU CKOPOCTEU sl OCEBOM TYpOMHHON CTYNEHU C
peaktuBHOCTBIO p=0 1 p=0,5.

Paznen 4. MHorocTyneHn4arbie TypOOMAaIlINHBI.

1.Yem BBI3BaHO MCHOJIB30BAHME MHOIOCTYyNEHYAThIX TypOuH? M3o00pa3ure B si-
ayarpaMMme padouMii MPOIECC MHOTIOCTYNEHYATOM TYypOWHBI C ABYMSI CTYHEHAMH
CKOPOCTH.

2. [IpuBenure rpauk BHEIIHUX XapaKTEPUCTUK TYPOUHBI.

3.Yrto Takoe onTUMaIbHas 4acTOTA BpaIlEHUs pOTOpa TYpOUHBI?

4. MHoroctyneH4aTbie TEIJIOBbIe TYpOUHBI. SIBIeHUE BO3BpATa Tera.

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

6. I/I306pa3HTe TEIJIOBOM MpPOIIECC B Si-IUarpaMme B MHOTOCTYIIEHYATOM BIIaX-
HOIIApPOBOU TypOUHE.

7. JlaiiTe 001IyI0 XapaKTEPUCTUKY MOTEPh B MPOTOYHON YaCTU MHOTOCTYIICHYA-
TOUN TYpOUHBI, yYUTHIBAEMBIX OTHOCUTEIILHBIM BHYTPEHHUM K.II.]I..

8. IIpuBeauTe OCHOBHBIE CLIOCOOBI MOBBIMICHUSI TTPEACIBLHON MOIITHOCTH TYpOO-
MaIlIAHBI.

9. Uto takoe «IIpenenbuii Bakyym [ITY»?

10. OcHoOBHBIE CHOCOOBI OXJIAXKIAEHUS MPOTOYHOW YACTH Ta30BbIX TYpOUH U
HEOOXOMMOCTh TPUMEHEHUS OXJTaKICHHUS.

Paznen 5. [lepemenHsblil pexxuM paboThl TypOOMaIINH.

1. Yo Takoe pexuM "caMOXOHOCTH" ra30TypOMHHOTO ABUTaTEN?

2. Kak u3MeHsieTcsl CTeNeHb PEAKTUBHOCTH MO JIMHE JIOMATKU?

3. [aiiTe XapakTepuCTUKy yCTpoucTBa. 3auThl [ T/l OT mpeBhIlIEHUs] YaCTOThI
BpAaIllEHUS pOTOpA.

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

5. Uro Takoe 6e3ynapHoe o0Tekanue npopuiisi TypOMHHOM JTomaTKu?

6. Kak n3mensieTcsi onTuMasabHas CKOPOCTHASI XapaKTePUCTUKA TYPOMHHOM CTy-
MIEHU MPU YBEIMYEHUH BHYTPEHHUX MOTEPb SHEPTUU?

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

8. Kak u3MeHuTCs KpyTsIIMii MOMEHT TypOUHBI TIPU MOHUKEHUU YaCTOThI Bpa-
IIEHUS] U COXPAHEHUH HAYaJIbHBIX MapaMeTpoB paboyero Teja u JaBjieHus 3a TypOu-
HOW?
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9. Kak BnmsieT MOHWKEHUE NABJICHUS 32 CTYNEHBIO Ha pacxoja paboyero Tena
PU TOKPUTUYECKOM pekumMe?

Paznen 6. Meraibel, TMHaMHUKa U MIPOYHOCTH JIeTaJleH IMapOBbIX M Ta30BbIX TYp-
OUH.

1. Ocobennoctr pabOTHl METAJIJIOB MPU BHICOKUX TeMIIEpaTypax.

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

3. Pacuer qucka mocTosIHHOTO CEUEHUs C BTYJIKOM M OTBEPCTUEM JJIs BaJia.
. BeinyxieHHble Kosie0aHus JIOMATOK.
. Pacder nucka mpou3BOIbHOTO PO,
. [IpenenpHast oMeTaemasi mIomaab paboYuX JOMATOK.
. 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 — 3arac JI0JITOBEYHOCTH?

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

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

14. Kakane U3BECTHBI METOJIbI PACU€TOB JMCKOB MPOU3BOJbHOTrO npoduia? B
YeM UX OTJINYHE?

15. Kakue Bupl KOHIEHTPATOB HANPSX)KEHU UMEIOTCs B Auckax? Kak oHu Biu-
SIOT Ha HAMPSHKEHHOE COCTOSTHUE TUCKOB?

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 3akitouaroTcsi 0COOEHHOCTH BHIOOpA MATEPHAIIOB JJISI OXJIAXKIAEMBIX
JIOTIATOK Ta30BBIX TypOUH?

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

20. Yto coboii mpeacTaBisieT KOMIO3UITMOHHBIA MaTepHall JJis JIONATOK Ta30-
BBIX TypOuH?

© oo ~No o1~

MonyJsb 2 - «IlopiHeBbl€ IBUTATEIN

Paznen 1. Kypcol «TepmoanHamuka u TeIUIoNepeaavay,
«I'npporazonuHamukay, «Teopus pabounx mnponeccoB JBC», «Jlunamuka
JBUTATENCH», «ABTOMAaTHUYECKOE pEryJIMpoBaHUE JABUTaTenel» (OakanaBpuar,
MarucTparypa).

1. Hanmucaths yHUBEpCalIbHOE YpAaBHEHUE COCTOSIHUS UJIealIbHOTO Ta3a (popmyia
Kiaitnepona-Menpeneesa).

2. Hamucate ¢opMmyny asis  BBIYHCICHHUS TOKa3aTesiss MOJUTPOITHOTO
TepMOJMHAMHYECKOTO  mporecca. IlokasaTe  ciaydam, Korja  IOKas3aTesb
MOJUTPOIHOTO NPOLecca MOKET MPUHUMATh OTPULATEILHOE 3HAUCHHE.
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3. Hammcare ypaBHEHHE COXpaHEHHs UMIyJbca MoToka (ypaBHeHue Hasbe-
Crokca) ¢ yueroM u 6e3 ydeta rpekra BI3KOCTHOTO TPEHUS.

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

5. HapucoBaTh MHAMKATOPHBIN MPOIECC ABUTATENs (CO CMEUIaHHBIM MOBOJIOM
Terwia) B koopauHarax P-V u T-S.

6. BoiBectu (opmyny nus mepecuera yIeiabHOTO 3(PGEKTUBHOTO pacxoja
TorBa (Je) B 9 PeKTUBHBIN KOAPPUIMEHT IMOJIE3HOTO NEHCTBHS (7c).

7. PaccuutaTh yaenbHBIA (()EKTUBHBIN pacXxol TOIUIMBA HA OCHOBE JaHHBIX,
MOJIy4a€MbIX B XOJI€ HATYPHBIX UCIIBITAHUMN JABUTATEIS.

8. BBIMOIHUTDH pacueT U MOCTPOUTH rpaPuK 3aBUCUMOCTEI:

- IepeMEILEHUs TOPIIHS S;

- CWJI MHEPLIMM NocTynaTenbHo ABKymuxcsa Mace KILIM aBurarens P

B (DYHKIIMH OT yTJjia MOBOPOTA KOJIEHYATOr0 Bayia .

9. HapuicoBaTh NOJSPHYIO AMArpaMMy CHUJI, IEUCTBYIOIIMX HA MIATYHHYIO IIEHKY
JIBUTATEIIS.

10. HapucoBarb CTpyKTypHyIO cxeMy wmexaHu3ma Jlanuectepa s
YPaBHOBEIIMBAHUS OJHOLMIMHAPOBOTO NOPIIHEBOIO JBUTATEIS.

11. Onpepenuts OQYHKIUIO KOIPPUIMEHTa JUHAMHYECKOH YCTOMUMBOCTH
pexxuma paboThl AJis CyI0BOro au3ens (padoTa Ha BUHT (PMKCUPOBAHHOTIO I11ara).

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

13. Jlatp ompemeneHue, YTO TaKOE€ «BOCCTAaHABIWBamoImas cwia E» u
«roanepkuBaromas cuaa Am>» YyBCTBUTENBHOTO dieMeHTa. IlpuBectd (GopMyIsI
pacuera cun E u Ao’

Paznen 2. YucneHHoe MareMaTH4eCKOE MOJECIMPOBaHME PabOUYUX MPOLECCOB
NOPIIHEBBIX JBHUrartesned (CUCTeM MOpIIHeBbIX JBurateneii). CoBpeMeHHbIE
OTEYECTBEHHbIE U 3apyOe’KHbIE TPOrPaMMHbIE KOMILJIEKCHI.

1. YwucieHHBIM METOJOM BBINOJHUTH WHTETPUPOBAHME 3aJlaHHOTO B
aHanutnueckor Qopme muddepeHIMATBHOTO ypaBHEHUS (TIPUMEHUTH METOJ
KOHEUHBIX pa3HoOCTeil Dijepa). 3aJaHUE BBINOJHUTH B CpPEAE MPOrpaMMHPOBAHUS
MS Excel.

2.Hanucate auddepeHuuaibHOe YypaBHEHHUE, ONMCHIBAIOUIEE HW3MEHEHHE
BHYTpeHHEH sHepruu padouero tena (PT) B munuHApe mOpLIHEBOro ABUTaTeNs (C
Y4E€TOM MPOLECCOB MacCOOOMEHA Yepe3 OpraHbl razopacnpeneieHusi, Temioo0MeHa
PT co creHkamu Kamepbl cropanusd, Temionoasona Kk PT B pesynbraTe cropanus
TOIUIMBA, OTBOJA BHYTpeHHed oHHeprun or PT B pesyinbrare COBEpIICHUS
WHJIUKATOPHOU pabOoTHI).

3. IIpeobpazoBath ucxogHoe nuddepeHnuaibHoe ypaBHeHue (11.2) B ypaBHEHUE
B TEpPMHHAX KOHEUHBIX pPa3HOCTEH. 3agaTh HAYAJIbHBIE YCIOBHs. BBITOIHUTH
WHTEIPUPOBAHUE YPABHEHUS C MCIOJbB30BAaHUEM METOAA KOHEUYHBIX pa3HOCTEN
(MeTomoM Diiiepa) B cpese nmporpammuposanus MS Excel.
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4. OxapakTepu3oBaTh MIMPOKO HCIOJIB3YEMbIE OTEUECTBEHHBIE U 3apyOeKHbBIE
(yueOHBIE U JIMIEH3UMOHHBIE) MPOTPAMMHBIE KOMIUIEKCHI JUIsl HCCIIEIOBaHUs
(MOJIeTMpOBaHMSI ) IPOIIECCOB MOPIIHEBBIX ABUTATEIICH.

Paznen 3. Merononorust pa3pabOTKH TMOPIIHEBBIX JIBUTATENEH C BBICOKMMHU
TEXHUKO-3KOHOMUYECKHUMU MOKa3aTEIsIMH, OTBEYAIOIIHNX COBPEMEHHBIM
TpeOOBaAHUSIM.

1. Ilo merony I'peneBenxkoro-MasuHra BBINOJHUATH JBAa BapUaHTa pacyeTa
pabouero nponiecca auzens J1-240:

- IUKJI 6€3 MpUMEHEHUs Ha/ITyBa,

- [IUKJ1, C IPUMEHEHUEM HaJAyBa.

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

2. JMaiite onpeneneHue NOHATUAM «ONTUMH3ALUS CIOKHOW TEXHUYECKOW CH-
CTEMBbD», 1efieBast QyHKIM, (PaKTOPHOE MPOCTPAHCTBO MOMCKA MUHHUMYyMa I1€JIEBOU
dbynkuuu. Jlath onpeaeeHne MOHITHIO «ONTUMHU3AIUs C HAKJIAbIBAEMBIMH yCIIOBU-
SAMID).

3. Kakue mapameTpbl NOPUTHEBOTO ABUTATEINS (CUCTEM JBUTATENS) MOTYT OBIThH
BBIOpAaHbI B KaueCTBE ONTUMHU3UPYEMBIX U Kakuhe, - B KadyeCTBE HE3aBHUCHUMBIX
orpeaensoImx (akTopoB, 00pa3yromux GakTOpHOE MPOCTPAHCTBO?

4. HaliTn aHATMTUYECKAM METOJOM M YHCICHHBIM METOJOM MUHUMYM LEIECBOM
(GyHKUMH, 3a1aHHOM B (hOpME MOJHOM KBaAPAaTUKU OT JIBYX MEPEMEHHBIX.

S.Ilonstue Ttexnomorun CAIIP. [IlpuBectn Kiaccupukanuio METOJIOB
MPOCKTUPOBAHUS IHEPTETUUCCKUX MAIIIHH.

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

7. BBINONHUTH aHUMAIMOHHOE MPEACTaBICHHE PE3YJIbTATOB TBEPAOTEIBHOIO
MOJICIUPOBAHUS Y3JI0OBOW COOPKU MOPIIHEBOTO JBUTATENS (KOJICHUYATHIM 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 YIroJl ONEPEKEHUs IMOJayd TOIUIMBA B
UUJIMHJPBI IBUTATENS?

2. Ot kakux (akTOpOB 3aBUCUT NEPHOJ 3aJEP>KKU BOCIUIAMEHEHUSI CMECH B
KaMmepe cropanus ausenpbHoro jasuratens? Hanumwmre ¢opmyny Bomnn s
BBIYHCIICHUS IEPUOJA 3aA€PKKH BOCILNIAMEHEHHS.

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

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

5. Uto o03HAUalOT TEPMHUHBI «HUHTETpaIbHAs» U «IudPepeHIraIbHas)
XapaKTepUCTUKA TEIUIOBBIJEIEHUS B [IMIMHAPE MOPUTHEBOTO IBUTATENS ?

6. Kakue OCHOBHBIE BpEJIHbIE XHUMHYECKUE KOMIIOHEHTBbI COJIEpKATCS B
BBITTYCKHBIX Ta3aX MOPITHEBIX JBUTATENCH (OEH3MHOBBIX U IU3EIIbHBIX)?
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7. C Kakoil 1eNbl0 OCYIIECTBISAIOT MOBBIIIEHUE JABJICHUSI BIPBICKUBAHUSA
TOIIJINBa?

9. HapucyiiTe CTpyKTYpHYIO CXEMYy CHCTEMBbI TOIUIMBONoAa4 Tuma «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 CHUCTEMBbI PEIUPKYISAIMUA OTPabOTaBIINX
ra3zoB, KOTOpas MPUMEHSETCS JIJIsI CH)KEHHSI BHIOPOCOB OKHCJIOB a30Ta.
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