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AHHOTALINA

padoueii nporpammbl yueOHoi aucuumuinabl 51.0.16 «'HAPABJIMKA U
I'MIAPOITHEBMOIIPUBO/I» nJist moAroTOBKH 0aKaJIaBPOB 10 HANPABJICHUIO
noaAroroBku 23.03.03 «Ikcmiryartanus TPAHCHOPTHO-TEXHOJIOTHYECKUX MALIMH

U KOMIUIEKCOBY», HANIPABJIEHHOCTH «ABTOMOOMJIM U AaBTOMOOUJIbHOE X0351iCTBO»

Heabo ocBoeHUusT AUCHUNIMHBI «[MapaBIMKa W TUIPONHEBMONPUBOIS
aBigeTcss (QOpMUpPOBaHUE Yy OOYyYaIOIIMXCS KOMIIETEHIMHM, 00ecreunBalonux
CHOCOOHOCTh K PEIICHHUIO MPOU3BOACTBEHHO-TEXHOJIOTMYECKUX U  PacyeTHO-
MPOEKTHBIX 3aJ1ay MPOo(EeCcCHOHATBHON AEsITENbHOCTH, & UMEHHO: (POPMYyIHPOBAThH B
paMKax IIOCTaBJIEHHOW LEIM IPOEKTa COBOKYIHOCTh B3aMMOCBSI3aHHBIX 3aj1ad,
00€eCleynBaOIIUX €€ JIOCTUKEHHUE, OINpEeAeNsITh OXUAAeMble  PE3YIbTaThl;
MPOEKTUPOBATh pElIeHWE KOHKPETHOM 3a/lauyu MpoeKTa, BbIOMpas ONTUMAalbHBIN
croco0 ee peleHus, UCXOls U3 JACHCTBYIOIIMX TMPABOBBIX HOPM M HMEIOIIMXCS
pPECYpCOB M OrpaHMYEHUI; pellaTh KOHKPETHBIE 3a7ad IPOEKTa 3asBJICHHOIO
KauecTBa M 3a YCTAHOBJIEHHOE BpPEMsl; MCIOJb30BaTh 3HAHUS OCHOBHBIX 3aKOHOB
MaTeMaTUYeCKUX M €CTECTBEHHBIX HAyK JUIsl pelIeHus CTaHIAapTHBIX 3a7ad B
00JIaCTH SKCIUTyaTalldd TPAHCIOPTHBIX M TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIIIUH;
UCIIOJIb30BaTh COBPEMEHHBIE METOJIbl JKCIIEPUMEHTAJIbHBIX HCCIEOBAaHUN U
UCIIBITAHUI B MPOQECCUOHATIBHON NESITEIBHOCTH; O]l PYKOBOJCTBOM CHEIHAINCTA
0oJiee BBICOKOW KBaldM(UKAIIMK Y4acTBOBATh B MPOBEJECHUU HKCIIEPUMEHTAIBHBIX
UCCJIEIOBAHUSX MPOLIECCOB U UCIIBITAHUAX B IPO(HECCUOHATBHON JeATETbHOCTH.

MecTo AuCHUILIMHBI B Y4eOHOM IUIaHe: JUCIUIUIMHA BKIIOYEHa B 00s3a-
TeJIbHYIO YacTh Y4eOHOTO IUIaHA MO HampasieHuto noarotoBku 23.03.03 «Okcemnya-
Talysl TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAIIMH M KOMIUIEKCOBY», tuki b1.0, auciun-
JIMHA OCBAMBAETCA B 3 CEMECTPE.

TpedoBanusi K pe3yabTaTaM OCBOCHHA JMCHUIUIMHBI: B pE3yJIbTaTE OCBOE-
HUS JTUCHUIUTHHBL QopMupyroTcs cieayromue komneteHuu: YK -2 (YVK-2.1; VK-
2.2; YK-2.3); OIIK-1 (OIIK-1.2); OIIK-3 (OIIK-3.1; OIIK-3.2).

KpaTtkoe copep:kanne aucuuniamubl: ['napocratuka. CocTosHHs abCOIIOT-
HOTO M OTHOCUTEJIBHOTO PABHOBECHUS KUAKOCTU. [ MApOCTaTUUECKOE JABICHUE U €O
CBOICTBa. AOCOJIIOTHOE M U30BITOYHOE AaBiieHHe, BakyyM. Cuiia aBleHUsl >KHUJIKO-
CTM Ha IUIOCKME M KpPUBOJUHEHHBIE MOBEPXHOCTU. [ MapoauHamMuKa. YpaBHEHUE
bepuynnu s motoka uaeadbHOM M peaybHOM KUAKOCTH. DU3NYECKUM CMBICI U
rpaduueckas MHTepIpeTausi ypaBHeHus bepHysmin. Pexumbl 1BUKEHUS KUIKOCTH.
IloTepn Hamopa no mnuHe. MecTHble notepu Hamnopa. Mcredenue uepes manble OT-
BEPCTUSI B TOHKOW CTEHKE M HACaJKHU MPHU MOCTOSIHHOM Hamope. ['mapaBinyeckuii
ynap B HamopHoMm TpyoorpoBone. Kinaccudukauus tpybonposogos. Hasnauenwue,
Kjaccuukanus TUApaBIMYeCKUX MalllMH U 00sacTh npuMenenus. [lapametpsl, xa-
pakTepu3yolue paboTy HACOCOB: MOjJaya, HAMop, MOIIHOCTh, K. JuHaMuueckue
Hacochl. O0bemMHbIe Hacochl. Ha3zHaueHue u oOmas XxapaKTepucTUKa TuIporpuBoa.
Knaccudukanus ruaponpuBooB. ['uaponnnamuueckue nepeaadyn. [lneBMonpuBo/.

OO0umas Tpy10eMKOCTh JUCHMILUIMHBI: 144 yacoB/4 3au. ef.

IIpoMe:KyTOUYHBIN KOHTPOJIb: DK3aMEH



1. Ileab oCBOEHHUS AUCHUILIMHDbI

[lenbt0o OCBOEHUSA JUCHUIUIMHBI «['UapaBiIuka W TUAPOTHEBMOIIPUBOIS»
aBisieTcss  (popMupoBaHHE Yy OOYyYarOMMXCS KOMIIETEHIMH, O0O0ECreurnBaroOnuX
CIIOCOOHOCTh K pENICHUI0 TMPOW3BOJACTBEHHO-TEXHOJOTUUECKUX U  PACUETHO-
MIPOEKTHBIX 3aJ1ad NMPOoheCCUOHAIIBHOM JESTEIbHOCTH, a UMEHHO: (POpMyIupOBaTh B
paMKax TIOCTaBJICHHOW IEMM MPOEKTa COBOKYIMHOCTh B3aMMOCBA3aHHBIX 3ajady,
00€eCleynBaOIIUX €€ JIOCTUKEHHUE, ONpEeAeNsITh OXUAAeMble  PE3YIbTaThl;
MIPOCKTUPOBATh PEIICHHE KOHKPETHOW 3ajauu MPOEKTa, BHIOMpAs ONTUMAIbHBIN
croco0 ee peIIeHHs, UCXOAs U3 JICUCTBYIONIUX IPABOBBIX HOPM W HMEIOIIUXCS
pPECYpPCOB M OrpaHUYEHUM; pemaTh KOHKPETHBIE 3aJad MPOEKTa 3asBICHHOTO
Ka4yeCcTBa W 3a YCTAHOBJIEHHOE BpEMsi; MCIIOJb30BaTh 3HAHUA OCHOBHBIX 3aKOHOB
MAaTEMAaTHYECKUX M €CTECTBEHHBIX HAyK JJIsl PEIICHUs CTaHAApPTHBIX 3ajad B
00JlacTU IKCIUTyaTallMi TPAHCIOPTHBIX M TPAHCIOPTHO-TEXHOJOTHYECKUX MAIIIWH;
WCIOJIb30BaTh COBPEMEHHBIE METOJbl JIKCHEPUMEHTAIbHBIX HCCIEIOBAHUNA U
UCIIBITAHUM B MPOGECCUOHAIIBHOW JEATeIbHOCTH; MOl PYKOBOACTBOM CIICIIMAIUCTA
0oJiee BBICOKOM KBaJM(PUKAIIMK Y4aCTBOBATh B IMPOBEICHUHM AIKCIIEPUMEHTATBHBIX
HCCIIEIOBAHUSIX TPOIECCOB U UCTIBITAHUAX B TPOPECCUOHATIBLHON JeATeIbHOCTH.

2. MecTO TMCHHUILJIMHBI B Y4e0OHOM Ipoiecce

Huciummnaa «[ 'uapaBivka U THAPOMHEBMOIPHUBO» OTHOCUTCA K 00s13aTeNb-
Hol yactu biioka 1 «{ucuumuiunael (Moaynu)» ydyeOHoro miana. Jucuumnuna «I'ua-
paBiIMKa W THAPOIMHEBMOIPHUBOI» PEAIU3yeTCsl B COOTBETCTBHHM C TpeOOBaHUSMHU
®I'OC, OIIOIT BO u YuebHoro mnana no HampasieHuto 23.03.03 «Dxkcruryatanus
TPAHCIIOPTHO-TEXHOJIOTMYECKMX MAIllMH M KOMILUIEKCOBY», HANpPaBICHHOCTb «ABTO-
MOOWIIM ¥ aBTOMOOUIILHOE XO3SIIICTBOY

[IpenmecTByOmMUMHA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3zupyercs
IUCIUIUIMHA «[ UIpaBiavKa U TUIPOIHEBMOINIPUBOAY ABISAIOTCS MaremaTuka (1 Kypc,
1 u 2 cemectpnl), pusuka (1 kypc, 2 cemectp), TeopeTnueckas mexanuka ( 1 xkypc, 2
cemecTp), HauepTarenbHas reometpus (1 kypc, 1 cemecTp) u uHkeHepHas rpaduka
(1 kypc, 2 cemectp).

Huciumnaa «'uapaBivuka U TUIPOINHEBMONPUBOI» SIBISIETCS OCHOBOIOJIA-
raronieil u3ydyeHus CIAeAYyIOMMX AUCIUIUIMH: THAPABIMYECKUE M IHEBMAaTHYECKUE
cuctembl MamuH AIIK (3 kypc, 6 cemecTp), KOHCTPYKIUSI M SKCIUTyaTallMOHHBIE
CBOICTBa TPAaHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH M KoMIUiekcoB (3 kype, 6 ce-
MeCTp), IKCIUTyaTallMOHHbIE MaTepualsbl (4 Kype, 7 ceMecTp).

OCcOOEHHOCTBIO JUCHUIUIMHBI SIBISETCS HE TOJBKO €€ TEOPETUYECKOE, HO U
MPUKJIAJHOE 3HAYEHUE MPU MOJIr0TOBKE OakalaBpoB JaHHOTO Npoduiis. 3HaHus, TO-
Jy4YeHHbIE B XOJI€¢ OCBOCHUHW AMCHUIUIUHBI «l MapaBIuKa W THAPOITHEBMOIIPHUBOIY,
HEOOXOIUMBI JIJISl pealu3aluy MPOU3BOJICTBEHHO-TEXHOJIOTHYECKOTO U PaCUETHO-
MIPOEKTHOTO BHJIOB JICSITEIBHOCTH, @ UMEHHO (OPMYJIUMPOBAHUS B paMKaxX IOCTaB-
JIEHHOM 11eJIM MPOEKTa COBOKYITHOCTh B3aUMOCBSI3aHHBIX 3a]1a4, 00€CTIeUNBAIOIINX €€
JTOCTUXKEHUE, OMpPENeNICHUs] OXKUIAEMBIX pPE3yJbTaTOB; MPOEKTUPOBAHUS pELICHUS
KOHKPETHOH 3a/layu MPOEKTa, BHIOMpasi ONTUMAJIbHBIN CIIOCOO €€ pEelIeHHUs, UCXOs
U3 JICHCTBYIONUX MPABOBBIX HOPM M MMEIOIIUXCSI PECYPCOB M OTPaHUYCHHIA; pellie-
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HUSI KOHKPETHBIX 3aJ]a4 MMPOEKTa 3asBJIEHHOI0 KayecTBa U 3a YCTAaHOBJICHHOE BpEMS;
MCIIOJIb30BaHUSl 3HAHUI OCHOBHBIX 3aKOHOB MaT€MaTUYECKUX U €CTECTBEHHBIX HaYK
JUISL pellieHusl CTaHJApTHBIX 3aJad B O0JAacTH JKCIUTyaTallud TPAHCHOPTHBIX U
TPAHCHIOPTHO-TEXHOJIOTMYECKUX MAILIMH; HCIOJb30BAaHUS COBPEMEHHBIX METO/OB
HKCIEPUMEHTATBHBIX UCCIEAOBAHUN U UCTIBITAHUI B MPOPECCUOHAIBHON IEATEIbHO-
CTH; TOJ] PYKOBOJCTBOM CIlelMainucTa Oojiee BHICOKOM KBalM(UKALUMK ydyacTus B
MPOBEJICHUH HKCIIEPUMEHTAIBHBIX HCCIEJIOBAHUSIX TPOLECCOB U HUCHBITAHUIX B
po¢heCcCUOHATIBHON JEATENBHOCTH.

PaGouas nporpamma AuCUMIUIMHBI « MIpaBIuKa U TUIPOITHEBMOIPUBOI» IS
WHBAJUAOB U JIMI[ C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 37I0pPOBbsl pa3padaThIBaeTCs
WHIUBUIYATbHO C YY€TOM OCOOCHHOCTEH MCUXO(PU3UYECKOr0 pa3BUTHUS, UHIUBUY-
aJIbHBIX BO3MOXKHOCTEU U COCTOSIHUS 3J0POBBS TAKUX 00YyYaIOUIUXCS.

3. IlepevyeHb MIIAHUPYEMBbIX Pe3yJbTATOB 00yUeHHS MO0 INUCIHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJibTaTAMHU OCBOCHHSI 00pa30BaTeIbHOM
NMporpamMmabl

OOpa3oBaTellbHBIC PE3YJIBTATHl OCBOCHUS TUCIUTUIMHBI 00y4YaromUMCS, Pe/I-
cTaBJieHbI B Tabue 1.

4. CTPpyKTYypa U CofepKAHUE TUCHUILIMHBI

4.1 PacnipeaesieHre TPYAOEMKOCTH AUCIHUIIMHBI 10 BUIaM padoT
1o ceMecTpam

O6mast TpyI0EMKOCTh TUCHUIUIMHBI cocTaBisieT 4 3ad.en. (144 daca), ux pac-
npejiesieHue 1o BuaaM padoT ceMecTpaM MpeCTaBlIeHO B TadauIe 2.



TpeOoBaHud K pe3yJibTaTaM OCBOCHHS Y4eOHOM TUCHMILIMHBI

Tabnuia 1

Ne Kon Colepkarse I/IHZII/IKaTopE)I KOMIIe- B pesynbrate n3ydyeHus: yaeOHOM JUCIUILUIMHBI 00YYarOIIUecs TOJKHBI:
KOMIIE- . TEHUUHI
n/m KOMITETEHINH (WM €€ 4acTh) 3HaTh yMEThb BJIAJIETh
TEHIIUU (s 3++)
1. |VK-2 Crioco0eH ornpenensTb Kpyr YK-2.1 criocoObl hopmynupoBa- | (popMyTHUpOBaThH B paMKax | HABBIKAMHU (POPMYIIUPO-
3a]1a4 B paMKax I10CTaBJIEHHOMN dopmynupyer B HUS COBOKYITHOCTHU B3aW- |IIOCTaBJIEHHOMU IIEJIM IPO- |BaHMs B paMKax IOCTaB-
LIEJIM U BBIOMpATh ONITUMAJIb- | paMKax ITOCTaBJICHHON |MOCBSI3aHHBIX 3a7a4 sl | €KTa COBOKYITHOCTh B3au- |JIEHHOM €I ITPOEKTa
HBIE CIIOCOOBI UX PEILIECHUS, LIEJIM TIPOEKTa COBO- JOCTHKEHUSI IOCTABJIEH- | MOCBSI3aHHBIX 33/a4, COBOKYITHOCTH B3alMO-
UCXOJs U3 ACUCTBYIOIIMX Mpa- | KYMHOCTh B3aUMOCBS- | HOM LI€JM NMPOEKTa o0ecrieynBaroIuX ee 10C- | CBI3aHHBIX 3a1a4, obec-
BOBBIX HOPM, UMEIOIINXCS pe- |3aHHBIX 3a/1a4, ooecrie- THXKEHUE. MEYMBAIOIINX €€ I0CTH-
CYpPCOB U OTpaHUYEHUN YUBAIOLIUX €€ I0CTH- OTPEEIATh OKUJAEMbIE | KEHHUE.
KEHHE, OTIPEEIIAET pe3yJbTaThl PEIICHUS Bbl- | HABBIKAMU OIPEIEICHHUS
O’KHJaeMbl€ pe3yibTa- JIEJIEHHBIX 3aj1ay. 0’KHJJAEMBIX pe3yJIbTa-
ThI pEIIEHNs BbIIEICH- TOB PELLEHUS BBIJICIICH-
HBIX 3aj71a4 HBIX 3aJ1a4.
YK-2.2 MIOHSTHE TIPOEKTA, ITAMbl U | MPOSKTUPOBATh PEIICHNE | HaBbIKAaMH BBIOOpA OMTH-
[IpoexTHpyeT pe- | OrpaHMYEHUs IPOEKTHOH | KOHKPETHOM 3a/jaui NPOEK- | MAJILHOIO CII0co0a perte-
HIegue KOHerTHOﬁ JCATCIIbHOCTH, Ta, HUsA KOHKpCTHOﬁ 3aJauyn
3aJ1a4¥ IPOEKTA, BbI- IIPOCKTA C Y4ETOM JCHCT-
Oupast ONTUMaJIbHBIHI BYIOIIUX IIPABOBBIX HOPM
croco6 ee perenus, 1 MMCIOLIMXCS PECyPCOB
UCXOJISl U3 JIEUCTBYIO- A e
IIMX IPABOBBIX HOPM U
HUMEIOLIUXCS PECYPCOB
Y OTpaHUYECHUI
YK-2.3 METO/1bl pEIIEHUSI KOH- pelaTh KOHKPETHBIE 3a- | METOJIaMU PELICHUS
Pemaer KOHKpeT- |KpETHBIX 3aJ1a4 IPOEKTa  |J1ad MPOEKTa 3asBJICHHOTO | KOHKPETHBIX 3a/a4 Mpo-
HbI€ 3a/1a4 MPOEKTa 3a- |3asBJIECHHOIO KAUeCTBA M |KauecTBa M 32 yCTAHOB- | €KTa 3asBJIEHHOTO Kayue-
SIBJICHHOTO Ka4eCTBA U |32 YCTAHOBJIEHHOE BPEMS. |JIEHHOE BpEMS. CTBa U 3a YCTaHOBJICH-
3a yCTaHOBJIEHHOE HOE BpEMHL.
Bpems
2. |OIIK-1 |Cnoco0OeH NpUMEHSTh €CTECT- OIIK-1.2 OCHOBHBI€ ITOJIOKEHUS pelniaTh TUIOBBIC 3a/1a4U | HABBIKAMHU pacyeTa ruj-
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BEHHOHAYYHbIE U OOIIEHHXKE-
HEpHBIC 3HAHUS, METO/IbI Ma-
TEMaTHYSCKOI0 aHAJIN3a B MO-
JeIMPOBaHMS B podeccruo-
HAJIbLHOMU NEeATCILHOCTH

Ucnonb3yer 3Ha-
HUA OCHOBHBIX 3aKOHOB
MAaTEMATUYCCKUX U €C-
TECTBCHHBIX HayK JJIA
pGIHeHI/ISI CTaHIIapT-
HBIX 3aj]a4 B 00JIacTu
AKCIUTyaTaI[MH TPAHC-
IIOPTHBIX U TPaHC-
IIOPTHO-
TEXHOJIOTHYCCKHUX Ma-
IITNUH

CTaTUKH U TUHAMUKHU
KHUJKOCTH, COCTABJISIIO-
LIM€ OCHOBY pacyeTa ruji-
PaBINYECKUX CUCTEM;
YCTPOWCTBO U ITpaBuia
JKCILTyaTaluy TUAPABIIN-
YECKUX MAlIUH.

U pacucTa CTaHJApPTHBIX
ruApaBINYCCKUX CUCTEM

PaBIMYCCKHUX CUCTEM U
1moa0opa TIPOMEXaHU-
4eCKOro 000py0BaHUs

OIIK-3

CrnocobeH B cdepe cBoeit
npodecCHoHAEHOM JIesATeNb-
HOCTH MIPOBOJINTH U3MEPEHUS
1 HaOJ0IeHMs1, 00pabaThIBaTh
Y TIPEJICTABIISIT SKCIIEPUMEH-
TaJbHBIC JAHHBIC U PE3yIbTa-
TbI UCIILITAHUI;

OIIK-3.1

Hcnons3yer co-
BPEMEHHBIE METOIbI
AKCIIEPUMEHTAIIbHBIX
HUCCIICIOBAHUMN U HCITBI-
TaHui B mpodeccuo-
HaJIbHOM NeATeIbHOCTH

COBpCMeHHI)Ie METOObI
3KCHepI/IMCHTaJII)HI)IX uc-
ClIeOBAHUI U MUCIILITAHUM
B Mpo(ecCHOHATBHOU
JIeSITeIIbHOCTH.

MIPOBOJIUTH SKCIIEPUMEH-
TaJIbHBIE UCCIICIOBAHUS U
UCHBITaHUA B Ipodeccuo-
HAaJIbHOM JESTEIBHOCTH.

COBPEMEHHBIMU METO-
JTAMH 3KCIIEPUMEHTAJIb-
HBIX UCCIICIOBAHUN U
WCIIBITAaHUH B TIpodec-
CHOHAJILHOM JIeSITEIIHHO-
CTH.

OIIK-3.2

[Tox pykoBOICTBOM
crenuanucra oonee
BBICOKOW KBaJIM(UKa-
[IUU YY4aCTBYET B MPO-
BEJICHUU IKCIIEPUMEH-
TaJbHBIX UCCIIEI0BA-
HUSX TPOLIECCOB U UC-
MBITAaHUSX B TIpodec-
CUOHAJIBHOW JIESITENb-
HOCTHU

METO/Ibl TEOPUH TIIIaHUPO-
BaHUS JKCIIEPUMEHTA, Ma-
TEMAaTUYECKOM CTaTHUCTH-
KW, TEOPUU BEPOSITHOCTEH,
METPOJIOTHH.

MPOBOJNTH  JKCIIEPUMEH-
TaJbHOE  MCCIICJIOBAHUC
WU aHAJIUTHYECKOE OITH-
CaHHE TEXHUYECKOTO 00b-
eKTa;

WCIO0JIb30BaTh COBpPEMEH-
HbIC KOMITBIOTEPHBIC TIPO-
rpaMMbl 111 00pabOTKH
pe3yIbTaTOB IKCTIEPH-
MEHTA.

HaBBIKaAMHM II0 COCTaBJIC-
HHUIO IIJIaHA TPOBCACHUA
OKCIICPUMCHTAIIbHBIX
uccienoBaHuil U oOpa-
00TKE pe3ylnbTaTOB JKC-
[IEPUMEHTOB.




Tabnuua 2
Pacnpenesienne Tpy10éMKOCTH TUCHUILIMHBI 0 BHAaM PadoT Mo ceMecTpam

TpynoémkocTtb
Bua yueOHo#i paGoThl B 1.4. BO cemecTpe
yac.
Ne3
OO0uiasi TPyA0€MKOCTb JUCITUTUIMHBI TT0 YYEOHOMY TUTaHY 144 144
1. KonrakTHas pa6ora: 70,4 70,4
AyauTopHas padora 70,4 70,4
8 MOM Hucine:
sexyuu (J1) 34 34
nabopamoptvle pabomuwi (JIP) 34 34
KOHCYIbmayuu nepeo dK3aMeHOM 2 2
KOHMAaKmuas paboma Ha npomexcymoyrnom konmpone (KPA) 0,4 0,4
2. Camocrosrtenabnas padora (CPC) 73,6 73,6
pacuémuo-epaguueckas paboma (PI'P) (noocomoexa) 10 10
camMocmosimesnbHoe uzyueHue pazoenos, camonoo020mosKa
(npopabomka u nosmopeHue 1eKYUOHHO20 Mamepuand u ma- 39 39
mepuana y4eOHUKo8 u yueOHvIX nocoOUll, N0020Mo8Ka K 1ab0o-
PAMOPHBIM U NPAKMUYECKUM 3AHAMUIM, KOTLOKSUYMAM U M.0.)
Iloocomoska k 3K3ameHy (KOHMpPOJib) 24,6 24,6
Byt mpoMekyToOuYHOTO KOHTPOJIS: DK3aMeH
4.2 Conep:kanue JUCUUIINHBI
Tabnuma 3
TemaTnyeckni IJIaH y4eOHOM JTUCHUIIINHBI
HanmeHoBaHMe pa3je/ioB U TeM Beero AynuTopHasi pabora | BHeaynuTtopHas
AUCHHUIINH JI JIP IKP pabora CP
Paszpnen 1 I'mapasinka 68 16 20 32
Tema 1. I'mapocratuka. I'mapocraTnueckoe 8 2 2 4
JIABJICHUE U €r0 CBOWCTBA
Tema 2. OcHOBHOE ypaBHEHUE THAPOCTATH- 8 2 2 4
K. AGCOJIIOTHOE U U30BITOYHOE JIaBJICHHE.
Tema 3 Cuna naBieHUs KUJIKOCTH Ha ILJIO- 8 2 2 4
CKHE ¥ KPUBOJMHEIHHBIC IOBEPXHOCTH
Tema 4. 'mnpoauHamuka. OCHOBHBIC TTOHS- 8 2 2 4
THS, XapaKTePU3YIOIINE JBIKCHUE KUIKO-
CTH.
Tema 5. YpaBHenue bepHymm nis moroka 8 2 2 4
WJICATTbHOM M peaibHOM )KUIKOCTH
Tewma 6. [lorepu Hamopa. 10 2 4 4
Tema 7. McTeueHue KuIKOCTH 4yepe3 OTBEP- 8 2 2 4
CTHSI Ml HACAJIKHU
Tema 8. I'mapasnmuueckuit ynap. Kinaccudu- 10 2 4 4
KaIusi TpyoOIpoBOJIOB
Paznea 2 I'uapaBimyeckre MAalIMHBI 26 6 6 14
Tema 9. Hasnauenume u xnaccuduxanus 8 2 2 4
THJIPABIMYCCKUX MAIIWH.
Tema 10. Paboume XxapakTepHUCTUKU LIE€H- 10 2 2 6




HanmeHnoBaHMe pa3je/ioB H TeM Beero AynuTopHasi pa6ora | BHeayauTtopHas
AUCHHUIINH JI JIP IKP pabora CP
TpobOexxkHOoro Hacoca. Kapurarmusi.
Tema 11. Ha3znauenue, ycTpoiCTBO, NMpPHH- 8 2 2 4
LU AeWCTBHSI 0ObEMHBIX HACOCOB
p 47,6 12 8 27,6
asgea 3. I'uapaBianyeckre ¥ MHEBMATH-
yecKHe PUBOJABI
Tema 12. Haznauenue u oOuiasi xapakrepu- 7 2 1 4
cTuKa ruaponpusoja. Knaccupukanus rua-
PONPUBOJIOB.
Tema 13. Annaparsl ynpaBJIeHHUsI U PETYIIH- 7 2 1 4
poBaHKs 00BEMHOI0 T'HJIPOITPUBO/JIA.
Tema 14. PerynupoBaHue CKOpOCTH JBHKE- 8,6 2 1 5,6
HUsI TUPOJIBUTATENEH.
Tema 15. I'mapoauaamMuyeckue nepegaydm. 9 2 | 6
Tema 16. OcoOGEHHOCTH IHEBMATHYECKOIO 8 2 2 4
MIPUBO/JIA.
Tema 17. PacnpenenurtenbHas M peryiu- 8 2 2 4
pyrolas annaparypa nHeBMOIIPHUBOJIA.
KOHCYJIbTAIMHU Hepe] IK3aMeHOM 2 2
KOHTaKTHasi pa6oTa Ha IPOMEKYTOYHOM 0,4 0,4
koHTpoJie (KPA)
Bcero 3a 3 cemecTp 144 34 34 2.4 73,6
HToro no gucuumjinHe 144 34 34 2.4 73,6

Paznen 1 I'mapaBiauka

Tema 1. I'mapoctaTuka. 'mapocraTudeckoe qaBjieHHE U ero CBOMCTBA

O6mue cBenenus. [lonsatue «KuAKOCTH». OCHOBHBIE (PU3MUYECKUE CBOMCTBA
KUIAKOCTH. Moaenu KUAKON cpelpl: UAcanbHas, HbIOTOHOBCKAasl 1 HEHbIOTOHOBCKAs
#KuAgkocTtu. Cuibl U HANPSHKEHUS, JEUCTBYIOIIUE B dKUJKOCTH.

I'mppocratuka. CocTOsSHUS aOCOJIOTHOTO M OTHOCHUTEIBHOTO PaBHOBECHS
KUAKOCTH. ['MIpocTrathueckoe aaBieHHEe W ero cBoictBa. JuddepeHuuaibHbie
YpaBHEHHMs paBHOBECHS )KUJIKOCTH (ypaBHEHUs1 Diinepa).

Tema 2. OcHOBHOe YpaBHEeHHE THAPOCTATUKU. AOCOJTIOTHOE U N30BITOYHOE
JaBJIeHHE.

NHTerpupoBaHue  ypaBHEHUH  paBHOBECHS  [JJI1  OTHOCHUTEJIBHOTO U
a0COJIFOTHOTO TIOKOSI OJHOPOJHOM HECKMMaeMou >Kujakoctu. OCHOBHOE ypaBHEHUE
rugpocTaTuku. [[IoBEepXHOCTH paBHOTO JIaBJICHUS.

AGconoTHOe U M30BITOYHOE JlaBlieHHE, BakyyM. [Ibe3omerpuueckas BHICOTA.
I'mapocTaTuyeckuil U MbE30METPUUECKUI HAMOpbl. ['eomeTpruueckas HHTEpIpeTaius
OCHOBHOTO ypaBHEHHUS THUIAPOCTATUKUA. MeTOoapl U TPUOOPHI IS U3MEpPEHUs
naenenus. CooOmaronuecs cocyasl. 3akoH [lackans. [IpuHIMIOBI W CXEMBI
WCMOJIb30BAHUS 3aKOHOB I'MIPOCTATUKU B TUAPABINYECKUX MAIIUHAX.
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Tema 3. Cuna paBjieHHs KMIKOCTH HA IUIOCKHE M KPHUBOJUHEHHbIE MO-
BEPXHOCTH

Cwia naBiieHMs KUIKOCTH Ha IUIOCKME MOBEpXHOCTH. lIeHTp naBieHus.
Onwopel  TUApocTaTUYECKOro  AaBiueHus. Cuna  gaBiA€HUS  JKUAKOCTH — HA
KPUBOJIMHEHBIE TOBEPXHOCTH. ['OpU30HTAJIbHBIE M BEPTHUKAJIbHAs COCTABIISIOLINE
cuibl. Teno naBnenus. 3akoH Apxumena. OCHOBBI TEOPUU IIIIABAHUS TEI

Tema 4. 'maponunamuka. OcCHOBHbIE NMOHATHS, XapaKTepu3ylolue JABHU-
JKeHHe JKHAKOCTH.

IM'uaponunamuka. Knaccuduxanus BHJIOB JIBYDKCHUS JKUJIKOCTH.
HeycranoBuBIeecs U ycTaHOBUBILIEECS ABWKEHHUE KUAKOCTH. JImHUs Toka. TpyOka
TOKa W 0djeMeHTapHas cTpyika. [loHsTHE O BHUXpPEBOM H OE3BUXPEBOM
(morenmmanbHoM) aBwkeHuu. I[lotok kunkoctu. Pacxon. JKuoe ceueHue,
CMOYCHHBIM TIepuMeTp, TruapaBiaudeckuii paauyc. CpenHsisi CKOPOCTh IOTOKA.
YpaBHEeHHE HEpPa3pbIBHOCTH TMPU YCTAHOBUBIIEMCS IUIABHO H3MEHSIONIEMCS
JIBYDKEHHU JKHKOCTH.

YpaBHeHue bepHyIu s 3JIEMEHTapHOU CTPYUKU MICATIBbHOU )KUIKOCTH.

Tema S. YpaBHenue bepHyuim aisi moroka HAeaJbHOM M peajbHOM
JKHAKOCTH

VYpaBHenue bepHymwin s MOTOKAa HACATBHOM M pealbHOM KUIKOCTH.
dusnueckui CMbICH U rpadudeckas HHTepIpeTanus ypasaenus bepaymau. Pexxumer
JIBUKEHUA )KUAKOCTU. [lynbcanmnu ckopocTen u napieHui. Yucno PeliHonpaca u ero
KPUTHUYECKOE 3HAUYCHUE.

Tema 6. Ilorepu Hanopa.

ITorepu Hamopa mo anuHe. OCHOBHOE ypaBHEHUE PABHOMEPHOTO IBHIKECHUS
xuakoctu. @opmyna Ilyazeitna. ®opmyna [apcu-Beiicbaxa. Koaddumuent dapcu.
®opmyna [lle3u. MecTHble moTepu Hamopa IpU TYPOYJIEHTHOM YCTaHOBHMBIIIEMCS
JBIKEHUH KUAKOCTU. Ko (pUIIMEHT MECTHBIX CONPOTUBICHUM.

Tema 7. UcTeyeHue :KUIAKOCTH Yepe3 OTBEPCTUSA U HACAAKHU

HcreueHne depe3 Mayible OTBEPCTHS B TOHKOM CTEHKE M HAcaaku IIpU
MOCTOSIHHOM Hamope. Buaesl cxatus ctpyu. Bunel HacaaxoB. KoadduimeHTs
pacxojia, CKOpOCTH, CKaTusl CTpyHU. BakyyMm BO BHEITHEM LWIMHAPUYECKOM HACAJIKE.
Koaddumment pacxona cuctembl. McreueHue yepe3 manble OTBEPCTHUS B TOHKOU
CTEHKE M HACaJKH MPU MEPEMEHHOM HaIlope.

Tema 8. I'mapaBanuecknii ynap. Knaccudpuxkamus tpyoonposoion

['mapaBnuueckuid  yaap B  HamopHoM TpybompoBoae @opmyna H.E.
XKykoBckoro. CKOpOCTh pacpOCTpaHEHUs! yAapHOW BOJHBI. Pa3za rupaBInyecKoro
ynapa. Ilpsmoll u HempsAMOW TruapaBiavyecKui ynpap. Juarpamma u3MEHEHUs
JABJICHUS Y 3aIBUKKH.
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Knaccuduxanus tpydbonpoBogoB. ['mapaBiuueckuid pacdeT KOPOTKUX U
JUTMHHBIX TpyOompoBosioB. Pacuer mpocroro TpybompoBona. Pacuer TynukoBou u
KOJIBIIEBOM ceTU TpyOOmpoBOaOB. MeToasl M TPUOOPHI IJII M3MEPEHHsS pacxojaa
AKUJIKOCTH.

Paznen 2 I'mapaBiauvyeckne MAIIUHbI

Tema 9. HaznaueHue u KiaccupuKkanus ruipaBindyecKuX MalIUH.

Oo6mue cBenenus. Hasnauenue, xinaccuukanus rUAPaBIUYECKUX MAIIUH U
obnacte nmpumeHeHus. IlapameTpsl, xapakrepusymoumue padoTy HAcOCOB: IMoAaua,
Harop, MOIIHOCTb, KIIJ.

Hunamuyeckue Hacockl. LleHTpoOexHbie Hacockl. Ha3znauenue, ycTpoHCTBO,
NPUHIMI JIeWCTBUS, 00JACTh NPUMEHEHUs, JOCTOMHCTBA M HEJOCTATKHU. Y CIOBUSA
0€30MacHOro 3alycka U OCTaHOBKM LIEHTPOOEKHBIX HacocoB. OCHOBHOE ypaBHEHHUE
JONACTHBIX HacocoB (ypaBHeHue Oinepa). PopMmyna TEOPETUUYECKOTO Haopa
LEHTPOOEKHOI0 Hacoca.

Tema 10. PabGouyue xapakTepuCcTUKH HEHTPOOe:kHOT0 Hacoca. KaBuranmus.

PaGoune XapaKTePUCTUKHU LEHTPOOEKHOTO Hacoca. Wcnibitanus
HEHTPOOEKHBIX  HACOCOB. [Toctpoenne  pabouuMx  XapaKTEPUCTUK  TI0O
AKCTIIEPUMEHTATILHBIM JIAHHBIM.

OcCHOBBI T€OpUH TOJIOOMS JIOMACTHBIX HACOCOB. YJeNbHAsl 4acToTa BpallleHUs
Hacoca. Tunuszanus JIONacTHBIX HACOCOB MO yaenbHOU yacTtoTte. IlepecyeT paboumnx
XapaKTepUCTUK JIONACTHBIX HACOCOB HA JIPYTyI0 4acToTy BpauieHuu. Paborta Hacoca
Ha CeTh, paboyas Touka. PerynupoBaHue Mojauu JOMACTHBIX HACOCOB.

[locnenoBaTenbHas U mapajuielibHas paboTa HacocoB Ha ceTh. llpenenbHas
BBICOTa BCAchIBaHMsI W KaBUTalus. MeToasl U cpeiacTBa OOphOBI C KaBUTAIHMECH.
[TonGop 1eHTPOOEKHBIX HACOCOB MO KATAJIOTYy.

Tema 11. HaznaueHue, yCTPOMCTBO, NPUHIUIN JAeHCTBUS 00bEMHBIX HACO-
COB

O6bemubie Hacockl. [lopiHeBble Hacockl. HazHaueHue, ycTpoilcTBO, MPUHIIMIT
JeNCTBUs, 00JIacTh NMPUMEHEHHUs, JTOCTOMHCTBA U HEJOCTaTku. HepaBHOMEpHOCTH
MOJIa4yu TOPUIHEBBIX HACOCOB, CIMOCOOBI OOpPHOBI ¢ HEpaBHOMEPHOCTHIO. ['paduku
HEpAaBHOMEPHOCTH  moAauyd. PerynupoBanne mnojgayu. PoTOpHBIE  HAcCOCHI
(uecrepeHHble, BUHTOBBIE), POTOPHO-IIMOEpPHBIE, MOPUIEHBKOBBIE OCOOEHHOCTU
KOHCTPYKIIMM W TPUHUUI JEUCTBUsI. XapaKTEPUCTHUKUA M CHOCOO peryiupoBaHUs
nojgayr. O6GpaTuMOCTh POTOPHBIX HACOCOB

Paszpesn 3. 'mapaBianyeckne 1 NHEBMaTHYeCKHE IPHBOABI

Tema 12. Haznayenue U o01masi xapaktepucruka ruaponpusoaa. Kiac-
cu(puKanusa ruIponpuBoI0B.

Ha3znauenue u olOmias xapaktepuctuka ruaponpuBoaa. Kmaccudukanus ruj-
POIIPUBOJIOB.
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O6bemublid ruaponpuBoa. Haznauenue u o01ias XxapakTepucTHKa 00bEeMHOTO
ruaponpuBoaa. JloctomHcTBa o0beMHOr0 ruaponpusoja. [IpumeHenue oO0BEMHOTO
ruaponpuBoga. CTpyKTypHasi cxemMa 00beMHOro ruiponpuBoja. OCHOBHBIE AJIEeMEH-
Thl 00BEMHOTO TuapornpuBojaa. [lpunuun aecTBus oobemHoro rugponpuBoaa. Oc-
HOBHBIE MMapaMeTpPhl, XapaKTepU3yrolire 00beMHbIE TUAPONPUBOJILI. VcnoaHuTENb-
HbIE JBUTATENU rugponpusoa. llpsmonuHelinble ruagpoaBurareny. I'uapoasurarenn
IUIs1 OCYLLECTBIICHUS] BO3BPAaTHO-BPAIIATEIbHBIX IBHKECHUH.

Tema 13. AnmapaTtsl ynpasjieHHsI U PeryJiMpoBaHus 00beMHOr0 ruapo-
NpUBOAA.

Ha3nauenue, npuHIMNI JEHCTBUS U CXEMbI IPUMEHEHHUS APOCCENEN, HATTOPHBIX
KJIAIIAHOB MPSIMOTO M HEMPSMOTO JIEWCTBUS, 3alIOPHBIX KJIAIIAHOB, MOTOYHBIX KJama-
HOB.

Knaccudukanus, KOHCTPYKUMHM U CXEMbl BKIIOYEHHH pacrpeienurenei.
BcenomorarenbHoe 000py10BaHKE THAPONPUBOAA: THAPOIUHUH, aKKYMYJISITOPHI, Te-
m1000MeHHUKH, QuibTpbl, Oaku. [luratomme yctaHoBkH. CXeMbl NPUMEHEHHUS U
O0COOEHHOCTH pacueTa OCHOBHBIX IapaMETPOB.

Tema 14. PeryiupoBanue CKOpOCTH ABHKCHUS THAPOABHUIaTeICH.

['unponpuBOabEl ¢ 3aMKHYTOM M Pa30MKHYTOM LMPKYJsUued pabodeil cpembl.
Heperynupyemas rugpornepenada u ee Ko3QpQGUIUEHT Moie3Horo aencTus. Mamms-
HOE yIIpaBIECHHUE CKOPOCTBIO IIpuBoAa. ['uapomnepenauu ¢ ApOCCEIbHBIM PETYIUPOBa-
HUEM CKOPOCTH JIBUJKEHMSI BBIXOAHOrO 3BeHa. CTabuiu3aius CKOPOCTH JBUKEHUS
rugpoasurarene. I'mapasinueckue NPUBOABI aBTOMAaTUYECKOI'O PEryIUpPOBaHUS.
['unpaBnuyeckue ciensiue NpuBoAbl MOOMIbHBIX MalinH. COCTaBICHHE CXEM TH-
POITHEBMOIIPUBOJOB C BO3BPATHO-IIOCTYNATEIbHBIM, IOBOPOTHBIM U BpAILATEIIBHBIM
JBW)KEHUEM BBIXOJHOT'O 3B€HAa. Meroauka pacyera U MpOEKTUPOBAHUSA TUIAPOIIPUBO-
JOB.

Tema 15. I'mapoanuHaMunyeckue nepeaavu.

Ha3naueHne u OTIIMYUTENBHBIE OCOOCHHOCTH THUAPOJAMHAMHUYECKUX Tepeaad.
OcobenHoctu pabouero mpoiiecca ruApoMydThl U TUapoTpaHchopmaTopa. Pacuer-
Hble ypaBHeHUs. [lomHash BHEWIHSST XapaKTEPUCTUKA TUAPOAMHAMHYECKOH MY(QTHI
PaGora rugpomydThl pu YaCTHYHOM 3amodHEHUH. [ HAPOMY(PTHI CO CTATUIECKUM H
TMHAMHYECKAM CaMOOMOPAKHUBAHHEM.

KomrmutekcHble ¥ 0J0KHpOBOUYHBIEC THApOoTaHChOpMaTophl. [IpuHINI neicTBus
U TIOJIHAs BHEIIHAS XapakTepucThka. CHCTEMBI THUTAHUA W OXJIXKICHUS THUAPO-
TpaHc(hOpMaTOPOB.

Tema 16. Oco0eHHOCTH THEBMATHYECKOT0 IPUBO/A.

["a3 kak pabouee Teno nmueBMOIpuBoAa. OTHOMEPHOE TEUEHUE HEBSI3KOTO Tasa.
OCHOBHBIE TEPMOAUHAMUYECKUE COOTHOIIEHU. Y paBHeHue bepHymm nid raza. Ila-
paMeTpbl TOPMOXKEHHS W KPUTHYECKas CKOpocTh. ['a3ommHamuueckue ¢GyHKIHUH.
VYpaBuenue ['toronno u ero ananus. [lepexon yepe3 ckopocts 3Byka. Comio JlaBans.
Anmnabatsl ['toronuo u Ilyaccona. Mcteduenue rasa uepes cy»karolieecs COIio.
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CTPYKTypHaH CXEMa IMHCBMOIIpUBOA. HcTounuku c:xaToro BO3ayxa. ITneBma-
THYCCKHUEC HCIIOJIHUTCIIBHBIC yCTpOﬁCTBa. ITneBMaTHueckui NpuBOA € IOPHIHCBBIM
ABHUTAaTCIICM. ITneBmaTuueckue MMpUBOABLI C POTOPHBIMHU U Typ6I/IHHBIMI/I ITHEBMOABH -
raTCIIsIMU.

Tema 17. PacnpeaenurtejibHaAsi U Peryjupymoumias anmnaparypa mHeBMO-
NpUBOJA.

PacnpenenurensHas U perynupymroolas anmnaparypa. PacrpenenurenbHbie an-
napathl - OOpaTHBIC KJIaaHbl, KJamaHbl OBICTPOTO BBIXJIONA, MTHEBMATHYECKHUE pac-
npeaenurteny. Perynupyromas anmnaparypa - peAyKIHMOHHBIE U MPEeIOXPAHUTEIbHBIC
KJIallaHbl JaBJICHHUS W MHEBMoApoccens. KOHTpoabHO-U3MEpUTENbHAS amnmnaparypa.
BcnomorartenbHas anmaparypa ((puibTphI-BIarooTAEIUTENN, MacIOpPalbUTUTEIN ).
Arnmaparypa ynpaBieHUs] THEBMAaTUUECKUX CUCTEM (ITHEBMORJICKTpOIIpeoOpa3oBaTe-
JY, THEBMOTHUJIPONpPeoOpa3oBaTe/i, THEBMAaTUYECKHE KOHEUYHBIE BBIKJIIOYATENH,
MMHEBMATUYECKUN yCUIUTENb). [IHEBMONPHUBOIBI TPaHCHOPTHO-TEXHOJIOTUUYECKUX
MAIIIVH.

4.3 Jlekuun/;1a00paToOpHbIe 3aHATHS

Tabnuua 4
Conepxanue JIeKIIHiT/J1a00PATOPHOI0 MPAKTHKYMA 3aHATHIA M KOHTPOJIbHBIE
MeponpusiTUs
dopmupyemble KoJ-Bo
8 R L 5 KOMIIETeHIIHH Bux Yacos/
Ne Ne 1 HazBaHue JeKI i/ M3 HHX
n/n pajea, Te- Ja0OPaATOPHBIX 3aAHATHI KOHTPOABLHOTO 1 npascru-
MBI MEpONIPUATHS | weckan
moaro-
TOBKa
L. Pasnen 1. uapasiuka
Tema 1. I'mp- | Jlekums Nel I'mppocraTuka. VYK-2 (VK-2.1; 2
pocTaruka. I'mppocratnueckoe nasnenue u | YK-2.3; VK-
I'mppocraTu- | ero cBoMcTBa 2.3); OIIK-1
YECKOe JaB- (OIIK-1.2);
JICHUE U €ro OIIK-3 (OIIK-
CBOICTBa 3.1; OIIK-3.2)
Jlaboparopnas padota Ne 1 VYK-2 (VK-2.1; | 3ammwuTa na6o- 2
«OCHOBHbIE (pU3UYECKHE VYK-2.3; VK- paToOpHBIX pa-
CBOMCTBA KUJKOCTEI» 2.3); OIIK-1 oot
(OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Tema 2. Oc- | Jlekuust Ne2. OcHoBHoe ypaB- | YK-2 (VK-2.1; 2
HOBHOE HEeHue TuapocTaTuku. AGco- YK-2.3; VK-
ypaBHEHUE JIOTHOE W M30BITOYHOE JaBJIe- 2.3); OIIK-1
TUAPOCTAaTH- | HUE. (OIIK-1.2);
ku. Abco- OIIK-3 (OIIK-
JIIOTHOE U 3.1; OIIK-3.2)
u3obITouHoe | JlaGoparopHas padora Ne 2. VYK-2 (YK-2.1; | 3amura nabo- 2
JIaBJICHUE. «I'mpapocrarnueckoe nasinenue. | YK-2.3; VK- paTOPHBIX pa-
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dopmupyembie Koui-Bo
Hasganne 5 KOMIIeTeHIIHH Bux Yacos/
Ne Ne 1 HazBanme neKumii/ 3 HIX
n/n pajiea, Te- Ja0OPaATOPHBIX 3aAHATHI KOHTPOALHOTO 1 npascru-
MBI MepONpPHSITHSL | ueckan
moaro-
TOBKa
Mertonp! u cpeactBa ais usme- | 2.3); OIIK-1 oot
peHUs TaBICHUS (OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Tema 3. Cuna | Jlexkuusa Ne3. Cuita naBiieHusA YK-2 (VK-2.1; 2
JABJICHUS XKUJKOCTU Ha Tuiockue u kpu- | YK-2.3; VK-
KUJKOCTU Ha | BOJIMHEWHBIE TIOBEPXHOCTH 2.3); OIIK-1
IIJIOCKUE U (OIIK-1.2);
KPUBOJIMHEN- OIIK-3 (OIIK-
HbI€ TTOBEPX- 3.1; OIIK-3.2)
HOCTH Jlaboparopnas padota Ne 3. VYK-2 (VK-2.1; | 3ammwuTa na6o- 2
«OmnpeneneHue CUiIbl THAPO- VK-2.3; VK- paTopHBIX pa-
CTaTUYECKOTO JIaBJICHUS HA 2.3); OIIK-1 oot
IJIOCKYHO CTEHKY» (OIIK-1.2); TECTUPOBAHUE
OIIK-3 (OIIK- | Nel
3.1; OIIK-3.2)
Tema 4. I'un- | Jlexius Ned. 'mapoaunamuka. | YK-2 (VK-2.1; 2
poauHamuka. | OcHOBHBIE MOHATHS, XapakTe- | YK-2.3; VK-
OcHoBHBIE pusyromue IBwkKeHune xxuako- | 2.3); OIIK-1
IIOHATHSA, Xa- | CTH. (OIIK-1.2);
pakTepu- OIIK-3 (OIIK-
I E 3.1; OIIK-3.2)
JIBIKCHUE Jlaboparopnas padota Ne 4. VYK-2 (VK-2.1; | 3ammuTa na6o- 2
KUJKOCTH. «MccnenoBanue ypaBHEHUS YK-2.3; VK- paTOpHBIX pa-
bepnymny» 2.3); OIIK-1 oot
(OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Tema 3. Jlekuus NeS. YpaBHeHue YK-2 (VK-2.1; 2
YpaBHeHue bepnynnu mis motoka VK-2.3; VK-
bepnynnu WJICaTIbHOM U peaIbHOM 2.3); OIIK-1
JUISA IIOTOKA JKHJIKOCTHU (OIIK-1.2);
HIeAILHON U OIIK-3 (OIIK-
peasibHOMI 3.1; OIIK-3.2)
KHUJKOCTH Jlaboparopnas padota Ne 5. VYK-2 (VK-2.1; | 3ammwuTa na6o- 2
«PeXMMBI IBMXKEHUS KUJIKO- YK-2.3; VK- paTOpHBIX pa-
ctu. Onpenenenue uucna Peii- | 2.3); OIIK-1 oot
HOJIbJICa» (OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Tema 6. Ilo- | Jlekmus Ne6. [loTepu Hamopa YK-2 (VK-2.1; 2
TEepU Hamopa VK-2.3; VK-
2.3); OIIK-1
(OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Jlaboparopnas padota Ne 6. VYK-2 (VK-2.1; | 3ammwuTa na6o- 2
«Omnpenenenue kodpdurmenta | YK-2.3; VK- paTOPHBIX pa-
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dopmupyembie Koui-Bo
Hasganne 5 KOMIIeTeHIIHH Bux Yacos/
Ne Ne 1 HazBaHue JeKI i/ M3 HHX
n/n pajiea, Te- Ja0OPaATOPHBIX 3aAHATHI KOHTPOALHOTO 1 npascru-
MBI MepONpPHSITHSL | ueckan
moaro-
TOBKa
TUAPABIMYECKOrO TPEHHUS 110 2.3); OIIK-1 oot
JUIHE TPYObI» (OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Jlaboparopnas padota Ne 7. VYK-2 (VK-2.1; | 3amwuTa na6o- 2
«Omnpenenenue kodpduruen- | YK-2.3; VK- paTOPHBIX pa-
TOB MECTHBIX conpoTuBieHuit» | 2.3); OIIK-1 oot
(OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Tema 7. Uc- Jlexums Ne7. Ucreuenue xun- | YK-2 (VK-2.1; 2
TE€YEHUE KOCTH 4€pe3 OTBEPCTHS U Ha- YK-2.3; VK-
JKHJIKOCTH CaIIKHu 2.3); OIIK-1
yepes3 OTBEp- (OIIK-1.2);
CTHUS U Ha- OIIK-3 (OIIK-
caJiku 3.1; OIIK-3.2)
Jlaboparopnas padota Ne 8. VYK-2 (VK-2.1; | 3ammwuTa na6o- 2
«Omnpenenenue kodpdumuen- | YK-2.3; VK- paTOPHBIX pa-
TOB pacxojia, cxaTtus u ckopo- | 2.3); OIIK-1 oot
CTH npu ucteuenuu u3 orsep- | (OIIK-1.2);
CTUH M HACaJKOB» OIIK-3 (OIIK-
3.1; OIIK-3.2)
Tema 8. I'ma- | Jlexkumst Ne8. I'mnpaBnuueckuii | YK-2 (VK-2.1; 2
paBnuueckuit | ynap. Knaccudukamus tpyoo- | VK-2.3; VK-
yaap. Kimac- | mpoBo10B 2.3); OIIK-1
cudukanus (OIIK-1.2);
TpyOOIpoOBO- OIIK-3 (OIIK-
JI0B 3.1; OIIK-3.2)
Jlaboparopnas padota Ne 9. VYK-2 (YK-2.1; | 3amwuTa na6o- 2
«Meto1bl onpeaenenus pac- YK-2.3; VK- paTOPHBIX pa-
xXoa )Xuakoctu. Pacxomome- 2.3); OIIK-1 oot
pBE» (OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Jlaboparopnas padota Ne 10. VYK-2 (VK-2.1; | 3ammwuTa na6o- 2
«HccnenoBanue ruapasinye- | YK-2.3; VK- paTopHBIX pa-
CKOTO yzaapa B HaniopHoM Tpy- | 2.3); OIIK-1 oot
6o1poBoie» (OIIK-1.2); TECTUPOBaHUE
OIIK-3 (OIIK- | Ne2
3.1; OIIK-3.2)
2 Paznen 2. 'uapaBiinyecKkue MAIIMHBI
Tema 9. Ha- | Jlekuus Ne9. Haznauenue u YK-2 (VK-2.1; 2
3HAYEHUE U KJaccuuKaius rupaBiInde- YK-2.3; VK-
KJaccuuka- | CKUX MalllvH. 2.3); OIIK-1
IHs TUAPAB- (OIIK-1.2);
JIMYECKUX OIIK-3 (OIIK-
MaIIIHH. 3.1; OIIK-3.2)
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dopmupyemble Koui-Bo
Haspanmue 5 KOMIIeTeHIIHH Bux Yacos/
Ne Ne u Ha3BaHuUe JIeKIMii/ 3 HUX
n/n pajiea, Te- Ja0OPaATOPHBIX 3aAHATHI KOHTPOALHOTO 1 npascru-
MBI MepPONpPHSITHS | weckas
moaro-
TOBKa
Jlaboparopnas padota Ne 11. YK-2 (VK-2.1; | 3amwuTa na6o- 2
«UcnpiTanue uentpodbexxnoro | YK-2.3; VK- paTOpHBIX pa-
Hacoca» 2.3); OIIK-1 oot
(OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Tema 10. Jlexuus Nel0. PaGouue xapak- | YK-2 (VK-2.1; 2
PaGouue xa- | TepUCTUKH LIEHTPOOEKHOIO YK-2.3; VK-
pakTepucTu- | Hacoca. KaBuranus. 2.3); OIIK-1
KM LIEHTPO- (OIIK-1.2);
OeKHOro Ha- OIIK-3 (OIIK-
coca. KaBu- 3.1; OIIK-3.2)
Tarws. Jlaboparopnas padota Ne 12. YK-2 (VK-2.1; | 3ammwuTa na6o- 2
«[TapamnensHas u nocinenosa- | YK-2.3; VK- paTOPHBIX pa-
TebHas paboTa HaCOCOB» 2.3); OIIK-1 oot
(OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Tema 11. Ha- | Jlekumsa Nell. Hasnauenwme, YK-2 (VK-2.1; 2
3HaYECHUE, YCTpOWCTBO, npuHuu aeicr- | YK-2.3; VK-
YCTPOUCTBO, | BUS OOBEMHBIX HACOCOB 2.3); OIIK-1
IIPUHLATI (OIIK-1.2);
NEeNCTBUA OIIK-3 (OIIK-
00BEMHBIX 3.1; OIIK-3.2)
HacoCOB Jlaboparopnas padota Ne 13. VYK-2 (VK-2.1; | 3ammwuTa na6o- 2
«/cnblTaHNE MIECTEPEHHOTO YK-2.3; VK- paTOpHBIX pa-
Hacoca» 2.3); OIIK-1 oot
(OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Pa3nen 3. 'mapaBinyeckue u NHeBMaTHYe-
CKHe IIPUBOJBI
Tema 12. Ha- | Jlekuus Nel2. Haznauenue u YK-2 (VK-2.1; 2
3HA4YEHUE U oOuras xapakrepuctuka rujapo- | YK-2.3; VK-
obmas xa- npuBoaa. Knaccubukamus run- | 2.3); OIIK-1
pPaKTEepUCTU- | PONIPUBOJIOB (OIIK-1.2);
Ka THJIPO- OIIK-3 (OIIK-
MIPUBO/JIA. 3.1; OIIK-3.2)
Kiaccudu- Jlaboparopnas padota Ne 14. VYK-2 (YK-2.1; | 3ammwuTa na6o- 1
Kalus Tui- «U3yuenue anementHoi 6a3pl | YK-2.3; VK- paTOpPHBIX pa-
POIIPHUBOJIOB | TUPABINYECKOTO MPUBOIA» 2.3); OIIK-1 oot
(OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Tewma 13. Jlexums Ne 13. Annapatst VYK-2 (VK-2.1; 2
ArrrapaTtsl ynpasieHus u peryimupoBanus | YK-2.3; VK-
yhpaBieHus: | 00bEMHOT0 TUIPONPHUBO/JIA. 2.3); OIIK-1
U PEryaupo- (OIIK-1.2);
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dopmupyemble KoJ-Bo
Haspanmue 5 KOMIIETEHIIHH Bux Yacos/
Ne Ne u Ha3BaHuUe JIeKIMii/ 3 HUX
n/n pasiesa, re- J1a00paTOPHBIX 3AHATHI KOHTPOIALHOTO | nparcra-
MBI MEpONIPHATHS | weckan
moaro-
TOBKa
BaHUA 00b- OIIK-3 (OIIK-
€MHOT0 TU/- 3.1; OIIK-3.2)
ponpusonaa. | Jlaboparopnas pabora Ne 15. VYK-2 (VK-2.1; | 3ammwuTa na6o- 1
«HMcnblTaHue THIPONIPUBOJIA YK-2.3; VK- paTOpHBIX pa-
nocTynarenbHoro asmkenus ¢ | 2.3); OIIK-1 oot
npoccenbHbIM perynupoBanu- | (OIIK-1.2);
€M IIpH NOCIEN0BATEIIBHOM U OIIK-3 (OIIK-
MapajuIeIbHOM BKIIFOUEHUH 3.1; OIIK-3.2)
APOCCENsD
Tewma 14. Pe- | Jlexius Ne 14. PerynupoBanue | YK-2 (YVK-2.1; 2
I'YJIAPOBAHUE | CKOPOCTHU JBWKEHUS THIPO- YK-2.3; VK-
CKOPOCTH JBATATENEH. 2.3); OIIK-1
JBAKECHHUS (OIIK-1.2);
TUAPOJBUTA- OIIK-3 (OIIK-
TeneH. 3.1; OIIK-3.2)
JlaGoparopnas padota Ne 16. VYK-2 (YK-2.1; | 3ammuTa na6o- 1
«Omnpenenenue xapakrepuctuk | YK-2.3; VK- paTOpHBIX pa-
TUAPOINPUBOAA C 0OBEMHBIM 2.3); OIIK-1 oot
peryampoBaHUuEM» (OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Tema 15. Jlexuus Ne 15. l'upponunamu- | YK-2 (VK-2.1; 2
I'mpponuna- | yeckue nepegaqyu VK-2.3; VK-
MHYECKHE 2.3); OIIK-1
nepeaadn (OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Jlaboparopnas padota Ne 17. VYK-2 (YK-2.1; | 3ammwuTa na6o- 1
«HcnsiTanue rugpoanHamude- | YK-2.3; VK- paTOpHBIX pa-
CKOU MY TBI» 2.3); OIIK-1 oot
(OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Tema 16. Jlexuus Ne 16. Ocobennoctu VYK-2 (VK-2.1; 2
Oco0enHo- ITHEBMATUYECKOTO NMPUBOIA YK-2.3; VK-
CTH ITHEBMa- 2.3); OIIK-1
THYECKOTO (OIIK-1.2);
IIpUBOJA OIIK-3 (OIIK-
3.1; OIIK-3.2)
Jlaboparopnas padota Ne 18 VYK-2 (VK-2.1; | 3ammwuTa na6o- 2
«U3yuenue sneproodecneun- | YK-2.3; VK- paTOPHBIX pa-
Barollel nojacuctemsl muesMa- | 2.3); OIIK-1 oot
THYECKOTO IPUBOJIA» (OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Tema 17. Jlexuus Ne 17. Pacnpenenu- VYK-2 (VK-2.1; 2
Pacnpenenu- | TenpHas u perynupyromas an- | YK-2.3; VK-
TEJbHAs U rapaTypa IHEBMOIIPHUBOJ1A. 2.3); OIIK-1
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®dopmupyembie Kou1-Bo
Haspanmue 5 KOMIIeTeHIIHH Bux Yacos/
Ne Ne 1 HazBanme neKumii/ 3 HIX
n/n pasiesa, re- J1a00paTOPHBIX 3AHATHI KOHTPOIALHOTO | nparcra-
MBI MEpONPUSATHS | deckan
moaro-
TOBKa
peryJmpyro- (OIIK-1.2);
mias anmnapa- OIIK-3 (OIIK-
Typa IIHEB- 3.1; OIIK-3.2)
MompuBoga. | Jlaboparopnas padorta Ne 19 VYK-2 (VK-2.1; | 3ammuTa na6o- 2
«3yueHue HanpaBIAIOLIEH, VK-2.3; VK- paTOpHBIX pa-
PEryJIMPYIOIIEH U UCTIOJIHHU- 2.3); OIIK-1 oot
TEJIBHOM ITOJICUCTEM ITHEBMA- (OIIK-1.2);
TUYECKOTO MPUBOIA» OIIK-3 (OIIK-
3.1; OIIK-3.2)
Tabnuma 5

Hepequb BOINPOCOB IJIsl CAMOCTOATC/ILHOI0 H3YYCHHUA TUCHUIIIHNHBI

Ne Ha3zpaumue pasnena, Ilepeuenn paccMaTpuBaeMbIX BOIPOCOB /JJISl CAMOCTOSITEIbHOTO

n/n TeMBbI HU3y4YeHUs

Pazgea 1 I'mapasinka

1. Tema 1. I'mapoctatu- | Equanier uamepenns. Cuibl U1 HapsHDKEHUS, TEUCTBYIOIINE B KU/I-
ka. I'mapocratuueckoe | koctu (YK-2 (YK-2.1; VK-2.3; YK-2.3); OIIK-1 (OIIK-1.2); OIIK-3
nasieHue u ero coit- | (OIIK-3.1; OIIK-3.2))

CTBa

2. |Tema 2. OcHoBHOe | AOCONIOTHBIN U OTHOCUTENbHBIN mokoil xuakoctu. (YK-2 (VK-2.1;
ypaBHeHue ruapocrta- | YK-2.3; VK-2.3); OIIK-1 (OIIK-1.2); OIIK-3 (OIIK-3.1; OIIK-3.2))
TUKH. AOCOJIIOTHOE U
U30BITOUHOE  JIaBJle-

HUE.

3. | Tema 3. Cuna naBne- | [InaBanue Ten. OctouuBoCTb. [IpUHIMIBI U CXEMBI UCTIOIb30BAHUS
HUS  OJKUJKOCTH  Ha | 3aKOHOB TMJPOCTAaTUKU B rujpasiandeckux mammunax. (YK-2 (VK-
wiockue U Kpuosu- | 2.1; YK-2.3; YK-2.3); OIIK-1 (OIIK-1.2); OIIK-3 (OIIK-3.1; OIIK-
HelHble oBepXHOCTU | 3.2))

4. | Tema 4. T'mpponuna- | Kunematuka xxugkoctu. (YK-2 (VK-2.1; VK-2.3; YK-2.3); OIIK-1
Muka. OcHoBHble 1O- | (OIIK-1.2); OIIK-3 (OIIK-3.1; OIIK-3.2))

HATUSA, XapakTepu-
3yIOLIME  JIBUYKEHUE
HKUJKOCTH.

5. | Tema 5. VYpaBuenwue | [lynbcammu ckopocreir m naBnenuid. (YK-2 (YK-2.1; YK-2.3; VK-
bepnymnu nns nortoka | 2.3); OIIK-1 (OIIK-1.2); OIIK-3 (OIIK-3.1; OIIK-3.2))
WJICaIbHOM W peaib-

HOW KUJKOCTH

6. | Tema 6. Ilorepu Ha- | OCHOBHOE ypaBHEHUE PAaBHOMEPHOTO JBHXKeHUS xkuaxoctu. (YK-2

nopa (YK-2.1; YK-2.3; YK-2.3); OIIK-1 (OIIK-1.2); OIIK-3 (OIIK-3.1;
OI1K-3.2))

7. | Tema 7. Hcredyenue | McreueHue yepe3 Malible OTBEPCTUS B TOHKOW CTEHKE M HACAJIKHU
KUAKOCTU uepe3 oT- | npu nepemernHoM Hanope. (YK-2 (YVK-2.1; VK-2.3; YK-2.3); OIIK-1
BEPCTHS M HACAJKU (OIIK-1.2); OIIK-3 (OIIK-3.1; OIIK-3.2))

8. | Tema 8. I'magpaBnuye- | MeTopl U mpUOOpPHI JUIsl U3MEPEHUsT pacxoja >KuIKocTu. Pacuer
ckuit ymap. Kiaccu- | TynukoBoil u koJbieBoil cetu TpydonpoBoaos. (YK-2 (VK-2.1; VK-
¢ukauusa  tpydompo- | 2.3; YK-2.3); OIIK-1 (OIIK-1.2); OIIK-3 (OIIK-3.1; OIIK-3.2))
BOJIOB

19




Ne
n/n

Ha3Banue pa3aena,
TeMBbI

Ilepeuens paccMaTpUBaeMbIX BONIPOCOB /LISl CAMOCTOSITEILHOTO
U3yYeHusl

Paznea 2 I'uapaBinyeckre MalIMHbI

9. | Tema 9. Haznauenue u | YcinoBusi 6€30MaCHOTO 3alyCcKa M OCTAHOBKU LIEHTPOOEKHBIX HACO-
knaccudukanus rua- | coB. (YK-2 (VK-2.1; YK-2.3; VK-2.3); OIIK-1 (OIIK-1.2); OIIK-3
paBianueckux mamuH. | (OIIK-3.1; OIIK-3.2))

10. | Tema 10. PabGoune | OcHOBBI Teopuu MOAOOUS JIOMACTHBIX HACOCOB. YJENbHAs 4acToTa
XapaKTePUCTHKHU II€H- | BpAIleHUsT Hacoca. TWmnm3aius JIOMACTHBIX HACOCOB IO YJCIBHOMN
TpoOexkHoro Hacoca. | yactore. (YK-2 (VK-2.1; VK-2.3; VK-2.3); OIIK-1 (OIIK-1.2);
Kapuranus. OIIK-3 (OIIK-3.1; OIIK-3.2))

11. | Tema 11. Haznauenue, | YcinoBusi 6€30MacHOTO 3amycka U OCTAaHOBKH TIOPITHEBBIX HACOCOB.

YCTPOMCTBO, MPUHIIMUIT
NEHACTBASL OOBEMHBIX
HAacoCOB

PoTtopHbie Hacoch! (11ecTepeHHbIe, BUHTOBbBIE), POTOPHO-IINOEPHBIE,
MOPUIEHbKOBBIE OCOOEHHOCTH KOHCTPYKLIMU W MPHUHLMII JEHCTBUSL.
(YK-2 (VK-2.1; VYK-2.3; VK-2.3); OIIK-1 (OIIK-1.2); OIIK-3
(OIIK-3.1; OIIK-3.2))

Pasznen 3 I'mapaBanyeckue

H MHEBMATHYCCKHE NTIPUBOABI

12. | Tema 12. Ha3nauenue | OCHOBHBIC TTApAMETPHI, XapaKTEPU3YIOIINE 0O0bEMHBIC THAPOTIPUBO-
u oOmas xapakrepu- | apl. (YK-2 (YK-2.1; VK-2.3; VK-2.3); OIIK-1 (OIIK-1.2); OIIK-3
ctuka rtuapomnpusofa. | (OIIK-3.1; OIIK-3.2))

Knaccudukanus rua-
pPONPUBOIOB

13. | Tema 13. Anmnapatsl | [Iutaromue ycranoBku. CxeMbl IPUMEHEHHUS U OCOOEHHOCTHU pacue-
yhOpaBieHUsT U pery- | Ta ocHOBHbIX mapameTpoB. (YK-2 (VK-2.1; YK-2.3; VK-2.3); OIIK-
mupoBanus o0ObemHO- | 1 (OIIK-1.2); OIIK-3 (OIIK-3.1; OIIK-3.2))

r'0 FMJIPONIPUBO/IA.

14. | Tema 14. Perynupo- | CtaOunuzanusi CKOPOCTH JABMXKEHUS T'uapojBurareneil. I'mapasmu-
BaHHUE CKOpPOCTU [IBU- | YECKHE MPUBOJBI aBTOMATUYECKOTO peryaupoBaHud. [ 'mapaBiuue-
KEHUS TUIPOJBUTATE- | CKHUE ciensmue mpuBoapl MoOMapHEIX MamuH. (YK-2 (VK-2.1; VK-
nei. 2.3; YK-2.3); OIIK-1 (OIIK-1.2); OIIK-3 (OIIK-3.1; OIIK-3.2))

15. | Tema 15. T'upponuna- | 'uapomy@dThl cO CTaTUYECKUM U JIUHAMUYECKUM CaMOOIIOPaKHUBA-
MUYECKHUE Tepeaun HueM. CuctemMbl NUTAHUS U OXJIAXKJAECHUS THIPOTpaHCHOPMATOPOB.

(YK-2 (VK-2.1; VK-2.3; VK-2.3); OIIK-1 (OIIK-1.2); OIIK-3
(OIIK-3.1; OIIK-3.2))

16. | Tema 16. Ocobenno- | Ypasuenue ['toronuno u ero ananus. [lepexon yepe3 CKOPOCTh 3BYKa.
ctu nHeBMatuueckoro | Como JlaBans. AnuaGater ['tororno u Ilyaccona. Mcreuenue rasza
MpUBOJIA yepe3 cyxkaromieecs como. (YK-2 (VK-2.1; YK-2.3; YK-2.3); OIIK-

1 (OIIK-1.2); OIIK-3 (OIIK-3.1; OIIK-3.2))
17. | Tema 17. Pacnpenenu- | AnmapaTypa ynpaBjieHHUsI MHEBMAaTHYECKUX CUCTEM (ITHEBMODJIEK-

TelAbHAasT W  peryiu-
pyolas  anmnapaTrypa
ITHEBMOIIPUBO/IA.

TponpeoOpa3oBaTesid, ITHEBMOTUIPONPeoOpazoBaTesid, MHEBMAaTH-
YECKHE KOHCYHBLIC BBIKJIIOYATCIIN, HHeBMaTI/I‘-ICCKI/Iﬁ YCI/IJ'H/ITCJ'II)).
(VK-2 (YK-2.1; YK-2.3; YK-2.3); OIIK-1 (OIIK-1.2); OIIK-3
(OIIK-3.1; OIIK-3.2))

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Taobmuna 6

IlpuMeHeHMe aKTUBHBIX U HHTCPAKTHUBHBIX 06pﬂ30BaTeJIbeIX TEXHOJOIr UM

HaumenoBanue HCII0JIb3yEMBIX

No

i Tema u ¢popma 3ansaTus AKTHBHBIX H HHTEPAKTHBHBIX 00Pa30BaTEJbHbIX TeX-
HoJIorui (opM 00yueHHs)

1. Tema 1. I'mapocraruka. ‘ JI ITpo6nemuas nexuus
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HaumenoBanue HCII0JIb3yEMBIX

‘N;" Tema u ¢popma 3ansTUA AKTHMBHBIX H HHTEPAKTHBHBIX 00pa30BaTe/IbHbIX TeX-
i HoJiorui (opm o0ydeHus )
I'mapocraTnueckoe JIP Nnnroctpamus cnaita-npe3eHTanuii; pabota B KOMaHIe
JTABJICHUE U €T0 CBOM- P BBITIOJIHEHUH JTA00OPATOPHBIX padoT;
CTBa I/IHTCpaKTI/IBHOG 3aHATUC C IPUMECHCHHUEM BUICOMATCPpHA-
JIOB;
2. Tewma 2. OcHOBHOE JI [IpoOnemuast nekuus
ypaBHeHuE rugpocrta- | JIP Nnnroctpanus cnaita-npe3eHTamuii; pabota B KOMaHIe
THUKHU. AOGCOJIIOTHOE U IIPH BBIMIOJIHEHUH J1a00OpAaTOPHBIX padoT;
H30BITOYHOE JaBJICHHC. I/IHTCpaKTI/IBHOG 3aHATUC C IPUMECHCHUEM BUICOMATCPpHA-
JIOB;
3. Tema 3. Cuna nasie- JI [Tpob6iemHuast nexius
HUS )KAJIKOCTH Ha io- | JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHze
CKHE U KPUBOJIMHEH- IIPY BBIIIOJIHEHUU J1a00OpAaTOPHBIX padoT;
HBIC ITIOBECPXHOCTH I/IHTCpaKTI/IBHOG 3aHATUC C IPUMECHCHUEM BUICOMATCPpHA-
JIOB;
4. Tewma 4. 'unponuna- JI [IpoOnemuast nekuus
MuKa. OCHOBHBIE TO- JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KoMaHe
HATHS, XapaKTepu- IIPY BBIIIOJIHEHUH J1A0OPATOPHBIX padoT;
3YIOIIMUEC ABUXKCHUC I/IHTCpaKTI/IBHOG 3aHATUC C IPUMCHCHUEM BUICOMATCPpHA-
KUJKOCTH. JIOB;
5. Tewma 5. YpaBHeHue JI [IpoOnemHast eKuus
bepnynnu qns notoxka | JIP Nnnroctpamus cnaita-npe3eHTamuii; pabota B KOMaHIe
UJCANbHOMN U peaIbHON IIPY BBIMIOJIHEHUH J1a0OPAaTOPHBIX padoT;
KUIKOCTHU I/IHTCpaKTI/IBHOG 3aHATUC C IPUMCHCHUEM BUICOMATCPpHA-
JIOB;
6. Tema 6. Ilotepu namo- | JI [TpobnemHuast nexius
pa JIP Nnnroctpamus cnaita-npeseHTanuii; pabota B KOMaHIe
IIPH BBIIIOJIHEHUU J1a00OPAaTOPHBIX padoT;
I/IHTCpaKTI/IBHOG 3aHATUC C IPUMECHCHUECM BUICOMATCPpUA-
JIOB;
7. Tema 7. UcTeuenue JI [Tpob6nemHuast nexius
KUJKOCTH 4epe3 OT- JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHze
BEPCTHS U HACAJKU IIPH BBIMIOJIHEHUH J1a00OpAaTOPHBIX padoT;
I/IHTCpaKTI/IBHOG 3aHATUC C IPUMECHCHUEM BUICOMATCPpHA-
JIOB;
8. Tema 8. I'mppaBnuue- | JI [IpoOnemHast eKuus
ckuit yaap. Kmaccudu- | JIP Nnnroctpanus cnaita-npe3eHTanuii; pabota B KOMaHIe
Kalus TpyoonpoBoI0B IIPY BBIIIOJIHEHUU J1a00OpAaTOPHBIX padoT;
I/IHTCpaKTI/IBHOG 3aHATUC C IPUMECHCHUEM BUICOMATCPpHA-
JIOB;
0. Tema 9. Haznauenune u | JI [Tpob6nemHuast nexius
KJ1acCU(pUKaus rui- JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHe
paBIMYECKUX MAIlKH. IIPH BBIIIOJIHEHUH J1a00OPAaTOPHBIX padoT;
I/IHTCpaKTI/IBHOG 3aHATUC C IPUMCHCHUEM BUICOMATCPpHA-
JIOB;
10. | Tema 10. PaGoune xa- | JI [Tpob6nemHuast nexius
PaKTEPUCTUKHU LEHTPO- | JIP Nnnroctpanus cnaita-npe3eHTanuii; pabota B KOMaHIe
6exxHoro Hacoca. Ka- IIPH BBIMIOJIHEHUH J1a00OpAaTOPHBIX padoT;
BUTaIHs. I/IHTCpaKTI/IBHOG 3aHATUC C IPUMCHCHUEM BUICOMATCPpHA-
JIOB;
11. | Tema 11. Haznauenne, | JI [Tpob6nemHuast nexius
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Ne HaumeHnoBaHHe MCIIOIb3YyeMBbIX
i Tema u ¢popma 3ansTUA AKTHMBHBIX H HHTEPAKTHBHBIX 00pa30BaTe/IbHbIX TeX-
HoJiorui (opm o0ydeHus )
YCTPOWCTBO, IpuHumn | JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHe
NENCTBUSI 00BEMHBIX P BBITIOJIHEHUH JTA00OPATOPHBIX padoT;
HacoCOB WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepra-
JIOB;
12. | Tema 12. Haznauenune | JI [Tpob6nemHuast nexius
1 oO11ast XxapakTepu- JIP Wnmroctpanus crnai-npe3eHranuii; pabora B KOMaHze
CTHKA TUJIPOIIPUBOJIA. IIPH BBIMIOJIHEHUH J1a00OpAaTOPHBIX padoT;
Knaccudukanus rua- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUeOMaTepua-
POTIPHBOJIOB) JIOB;
13. | Tema 13. Annaparsl JI [IpoOnemHast eKuus
yopasieHus U peryau- | JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHje
pOBaHMs 00BEMHOTO IIPY BBIIIOJIHEHUU J1a00OpAaTOPHBIX padoT;
TUIPOIIPUBO/IA. WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUEOMaTepra-
JIOB;
14. | Tema 14. PerynupoBa- | JI [Tpob6nemHuast nexius
HHE CKOPOCTH aABwxke- | JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHze
HUSI TUAPOJIBUTATENEH. IIPY BBITIOJIHEHUH J1a00OPAaTOPHBIX padoT;
WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUeOMaTepua-
JIOB;
15. | Tema 15. I'mpponuna- | JI [IpoOnemHast eKuus
MHYECKHE MepeIadn JIP Nnnroctpamus cnaita-npe3eHTamuii; pabota B KOMaHIe
IIPH BBIIIOJIHEHUH J1a00OPAaTOPHBIX padoT;
WHTepakTUBHOE 3aHATHE C MPUMEHEHUEM BUAEOMaTepUa-
JIOB;
16. | Tema 16. Ocobennoctu | JI [IpoOnemHast eKuus
ITHEBMAaTUYECKOT O JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHze
MpUBOJIA IIPH BBIIIOJIHEHUU J1a00OPAaTOPHBIX padoT;
WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUeOMaTepua-
JIOB;
17. | Tema 17. Pacipenemu- | JI [IpoOnemuast nekuus
TEJIbHAs U PETYIIH- JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHze
pyrolas annaparypa IIPH BBIMIOJIHEHUH J1a00OpAaTOPHBIX padoT;
ITHEBMOIIPUBO/IA. WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUeOMaTepua-
JIOB;

6. Texymuii KOHTPOJIb YCIIEBAEMOCTH U MIPOMEKYTOYHAS ATTECTAIUA 110
UTOraM OCBOCHHUS JUCHUIINHBI

Pacuetrno-rpaguueckas padora (PI'P). 3ananue Ha pacueTHo-TpaduiecKyro
paboTy BKIIOYAET B ce0s 6 pasHOBapUAHTHBIX 3a71a4 IPUMEPHO OJMHAKOBOTO YPOBHS
cinoxkHoctu. Kaxknast w3 3aymad, BKIIOUeHHBIX B 3aganue PI'P, npeacrasiser onHy u3
TeM Kypca TUCIUIUTMHBI «[ uapaBinuka U TuIpOITHEBMOIIPUBOIY.

[lepedyeHb TeM, paccMaTpUBaeMbIX B pacyeTHoO-rpaduueckoil paborte, cie-
IyroIui: GU3n4ecKue CBOMCTBA KUJIKOCTH; METObI U3MEPEHUS THIPOCTATUIECKOTO
naBlieHus ; 3aKoH [lackais; muaBaHue Tell, OCTOWYHUBOCTh; CHJIBI JIABJIICHUS JKUJIKOCTH
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Ha IUIOCKHE TOBEPXHOCTH; CUJIbI IABJIECHUS KUIKOCTH HA KPUBOJIMHENHBIE TOBEPXHO-
CTU; OTHOCHUTEJIbHBIN MOKOW XKUIAKOCTH; YPAaBHEHUE BEepHYIUIH; PEKUMBI JIBUKEHUS
KUJKOCTH; MMOTEPU HAIopa MO JJIMHE; MECTHBIE CONIPOTUBIIEHUS; UCTEUEHUE KUIKO-
CTH YEpPE3 OTBEPCTHS M HACAAKW; METOJBI ONPENEIEHUS PacXxoJa KUAKOCTH, Pacxo-
JOMEpBI; TUAPABINYECKUI yAap B HAIOPHOM TPyOONpPOBOAE; THApaBIMYECKUE Ma-
IIMHBL; 00bEMHBIA TUAPOIPUBO/I.

[Ipumep ycroBHUsS OJHOM M3 TUIOBBIX 3a/Jay pacueTHO-TpaduyuecKkor padoThI
MIPUBEJICH HIXKE.

3agaua

Onpenenuts HaTs)KEHUE KaHata 1 yaep-
’KUBAIOILIETO 3aTBOP (CM. pHUC.), KOTOPBINA 3aKphI-
BAET KPYIJ0€ OTBEpPCTHE ¥ = | M B IUIOCKOH Ha-
KIIOHHOW CTEHKE, €CJIM 3aJaHbl CIEIYIOLIUE JIH-
HelHble pa3mepbl: H=3 M, /= 1,8 M u yrisl o =

o, = 60°. Puc. x 3azmaue

Texymee TectupoBanue. HeoOXoquMo Ui OLEHKH TEKYILIEH YCIIEBAEMOCTH U
YCBOSIEMOCTH M3y4aeMOI'o CTYJE€HTaMU MaTepuasa U npeAroiaraeT npoBeaeHue AByX
TECTUpOBaHUM, Mo pazaeny «luapaBnuka» Ha TeMmbl «®PuU3MUECKUE CBOWCTBA
KUJAKOCTH U TuapocTathka» u «l'uaponunamukay. Kaxnelii tect coctout uz 10
BONIPOCOB U conepxkuT 30 BapuanToB. TecTupoBaHue MPOU3BOAUTCS MUCbMEHHO Ha 5 U
11 Hepensix yueGHOro ceMectpa. Beiepaxka U3 IpUMEPHOro OMIeTa TECTOBOIO 3a1aHUs
Hpe/CTaBlICHA HIDKE.

Quzuueckue ceovicmaa xcuokocmu u 2uopocmamuxa Bapuant Nel

Bormpocer OTBeThI
1.1. K xakuM cuitaM (MacCoOBBIM HIIM TIOBEPXHOCTHBIM) OTHO- 1. Cuitsl TpeHUs B CHIIBI HHEPIIMH - K TIOBEPXHOCTHBIM, CHJIBI JaB-
CSITCSl CHJIBI TSKECTH, CHJIBI IABIICHMS, CHIIBI TPEHUS U CHIIBI | JIEHHS M CHJIBI TSDKECTH K MACCOBBIM.
nHepLuun? 2. K MaccoBbIM - CHIIBI TSDKECTH, CHIIBI HHEPLHH U CHJIBI JaBlle-

HUS, K IOBEPXHOCTHBIM - CUJIBI TPEHUSL.
3. Ilpensiayne oTBeThl HEeBepHbI. JlaliTe cBON IpaBUIIBHBIA OT-
BET.

1.2. Yemy paBHsieTCS pa3HOCTH AABJICHUH B IBYX OCCKOHEYHO 1. dp=p (Xdx + Ydy).
OJIM3KUX TOUKAX JKHIKOCTH, HAXOAALICHCSA B COCTOSHUM PaB- 2. dp = pXdx.
HOBeCH:? 3.dp=pYdy.
Toukn pacrnonoXkeHsl Ha OHONW BEPTHKAIIM, OCh Z HaIpaB- 4. BepHbIX 0TBETOB HeT. JlaliTe CBOIl MpaBHUIIBHBIN OTBET.

JICHaA BBEPX, OCU X u'Y nexar B FOpHSOHTaJ'[BHOﬁ IIJIOCKOCTH.

T'uopoounamuxa Bapuant Nel

Bomnpocst OtBersl
2.1. 3MeHst0TCA 1M 0OYepTaHUs JIMHUN TOKa B ycTaHoBUBLIEMCs | 1. B ycraHoBuBIIEMcS — 1ja, B HEYCTAHOBUBLIEMCS — HET.
1 HEYCTAHOBUBILEMCS JABWKEHUAX C TECUEHUEM BpEeMEHU? 2. B ycraHOBHBIIEMCS] U HEYCTaHOBUBILIEMCS] — HET.

3.B YCTaHOBUBIIEMCS 1 HCYCTAHOBUBIICMCS — J1a.
4. B YCTAaHOBUBILIEMCS — HET, B HCYCTAHOBUBLIEMCS — Jid.

2.2. KakoBa cpeziHsAsl CKOPOCTb ITOTOKA B cedeHuH muomanso 8,0 | 1.2,0 m/c
CMz, €CITM pacxop noroka 1,6 i/c? 2.0,2 m/c
3.0,5 m/c

4. BepHbIX OTBETOB HET
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JlabopaTopubie padorbl (JIP) HampaBieHbl Ha MPAKTUYECKOE 3aKPEIUICHUE
TEOPETUUYECKOT0 MaTepuaia TUCIUIUTMHBI «[ uapaBivka ¥ THAPOITHEBMONIPUBOAY, B
pe3yJIbTaTe CTYACHT JOJ/DKCH 3HATh OCHOBHBIC ITOJIOKEHUS CTATHKH W JUHAMUKH
KHUJIKOCTH, COCTABJISIONINE OCHOBY pacueTa THJIPaBINYCCKUX CHCTEM; YCTPOUCTBO U
TNPUHIMI JCHCTBUS THAPABIMYCCKUX MAIIWH W THAPOITHEBMOIIPUBOIOB;, YMETh
MPUMEHATh CPEJICTBA HW3MEPEHUS OCHOBHBIX THAPABIMYECKHX IapaMeTpPOB;
WCITIOJIb30BaTh HOPMATHBHBIC M CIIPABOYHBIC JOKYMCHTBI, MPUMCHITH IMOJYYCHHBIC
3HaHHMSI W HABBIKM TPH WM3YYCHUHW CICHHAIBHBIX IUCIUIUIMH, BIAJIETh METOJIaMHU
pacyera THAPABIMYCCKUX CHCTEM M MOAOOpa THAPOMEXaHHMYECKOTr0 000pYI0BaHHUS,
HABBIKAMH BBITIOJIHCHUS THPABINYCCKUX HCCIEIOBAaHUN, 00paOOTKM M aHAIHM3a HX
pe3ynbTaToB. B Kypce «[mapaBiwka W THIPOITHEBMOIPUBOA» MPEIIOaracTcs
BhITIOJTHEHUE 19 1abopaTopHBIX padoT.

Jloryck K BeIMOIHEHUIO JIP IPOMCXOAHUT IIPH YCIIOBUM OCBOSHHUS MaTepHalia
HaJIMYUsS Yy CTYACHTA 3allOJIHCHHOW TaOJUIbl ONBITHBIX JaHHBIX B JKypHAaJe
nabopartopHeix pabor. Otduer mo JabopatopHOW paboTe TPEACTABIACTCA C
MIOJIHOCTBI0 00pa0OTaHHBIMU pe3yJIbTaTaMH U3MEPCHUMN, TpaUIECKHUM MaTepUaIoM,
BBIBOJIaMH. 3alllMTa OTYETa MPOXOJNUT B (hOpME JTOKIaZa CTYACHTA IO BBIMOJTHCHHOM
paboTe 1 OTBETOB Ha BOMPOCHI MPEIOIaBaTelIsl.

IIpumep mnepedHsi BONPOCOB NpHU 3amurTe JadopaTtopHoi padorbr Ne 1
«OcHOBHbBIC (PU3HYECKHE CBOMCTBA KUIAKOCTEN»

1.1 Kakue ¢usznueckue cBoMCTBa KUIKOCTH Bbl 3HaeTe?

1.2 laiiTe onpeneneHne mIOTHOCTH, YAEIBHOTO U OTHOCUTEIIBHOTO BECa KU~
KOCTH.

1.3 Yto Takoe TemIepaTypHOE pacCIIUPEHHE U COKUMAEMOCTh KUIKOCTH? Uem
OHM XapaKTEPU3YIOTCS?

1.4 [laiiTe omnpeneneHne BA3KOCTU KUAKOCTU. Kak 3amuchIBaeTCsl BhIpaKEHHE
JUISl KacaTeNIbHOTO HAIPSKEHUS COTJIACHO 3aKOHY BHYTPEHHETO TPEHUS, OTKPBITOMY
HproTorom?

1.5 KakoBa cBsI3b NMHAMHYECKOM M KHMHEMATHYECKOW BA3KOCTH, KAKOBBI UX
eanHuIbl n3Mepenus? Kakumu npubopamu onpeaensercs BI3KOCTh KUIKOCTH ?

IlepeyeHb BONPOCOB K 3K3aMeHY MO IMCIUNJINHE
Paznen 1. 'mapaBiauka

OcHoBHbIE (pU3MYECKUE CBOMCTBA KUIKOCTH.

Cuiibl 1 HanpsKEHUA B )KUAKOCTH. ['HapocTaTHUeCKOe AaBJICHUE.

I'mapocraTryeckoe AaBJI€HUE U €r0 CBOMCTBA.

BriBog muddepeHnnanbHbIX ypaBHEHHN Diijepa.

BriBectn u3 ypaBHeHUs Diepa Gpopmyny AaBleHUs MPU aOCOTIOTHOM paBHOBE-

CUU KUJKOCTU B COCYZIC U YPAaBHEHUE MTOBEPXHOCTH PABHBIX JaBICHUM.

6. AOCOJIOTHBIN U OTHOCUTENIbHBIN MOKOM KMAKOCTH. BBIBOJ OCHOBHOTO YpaBHEHUS
THAPOCTATUKH B AU depeHIranbHol hopme.

7. BbIBOJ OCHOBHOI'O YpaBHEHHMS THAPOCTATUKH.

Al e
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8. Hokazath 3akoH [lackans. YCTpOWCTBO M NPUHIMUII pacyeTa THUAPABINYECKOTO
npecca.

9. IlonsiTue aOCOMIOTHOTO JIaBJICHUS, N30BITOYHOIO IABJICHUS U BaKyyMa.

10. KunkoctHble TpUOOPHI ISl U3MEPEHHS N30BITOYHOTO TABJICHUS U BaKyyMa.

11.T'mppoctatnueckunii Hanop. [lokazaTe Ha "yepTexKE COCyAa € KUIKOCTHIO U MbE30-
MEeTpaMy TUAPOCTATUYECKUI HAIIOP U €r0 COCTABHBIE YacTH.

12.OnpeneneHue CUibl JaBICHUS JKUIKOCTH Ha IUIOCKYIO (GUTYPY MPOU3BOJIBHOU
(OpPMBI ¥ TOUKHU €€ TIPUITOKECHHUS.

13.0Onpenenenue cUibl TaBICHUS JKUIKOCTH Ha IJIOCKYIO (QUTYpYy TPOW3BOJIBHOMN
dbopmMmel. 'mapocTaTudeckuit mapaaokc.

14.TlocTpoeHue 3M0p THAPOCTATUYECKOTO JABICHUS KUAKOCTU HA TIJIOCKUE U JIOMa-
HBIE CTEHKH.

15.Onpenenenue cuiibl THAPOCTATUYECKOTO AABICHUS HA MPOU3BOJIBHYIO KPUBOJIU-
HEWHYIO MOBEPXHOCT.

16.Onpenenenne BepTUKAIbHON COCTABISAIOMIEH CHUIIbI THIPOCTATUYECKOTO JABICHUS
Ha MPOU3BOJIbHYIO KPUBOJIMHENHYIO MOBEPXHOCTh. [locTpoeHue tena napneHus.

17.Onpenenenue ropu30HTaILHON COCTABISIONIEH CUIIBI TUAPOCTATUYECKOTO JaBJIe-
HUS Ha MPOU3BOJIBHYIO KPUBOJIUHEHHYIO TOBEPXHOCTb.

18.3akon Apxumena.

19.O0BACHUTD CIEAYIOIINE TOHATHUS:

YCTAHOBUBILIEECS U HEYCTAHOBUBILIEECS ABUKECHHUE;

TPAEKTOPUS U JIUHUS TOKA;

- HamopHoe W 0€3HANOPHOE JIBHXKCHUE;

pPaBHOMEpPHOE JBUKEHHUE.

20. BeiBecTu ypaBHEHUE HEPA3PBIBHOCTHU ISl DJIEMEHTAPHOUN CTPYHUKH KU AKOCTH.

21. BeiBog ypaBHeHUs1 bepHysum ajst 371€eMEHTapHON CTPYUKU KUJKOCTH.

22.Pacxon u cpeHsisi CKOPOCTh MO CEYEHHUIO MOTOKA. BhIBOA ypaBHEHMS HEpa3pbIB-
HOCTH JJIA MOTOKa. J[aTh MOHSITHE CMOYEHHOTO NMEPUMETPa U TUIAPaBINYECKOTO
paauyca.

23. BeiBog ypaBHeHUs bepHymiu ajis yCTaHOBUBILETOCS, IJIABHOM3MEHSIOLIETOCS
MOTOKA KUIKOCTU. BUBI CylIECTBYIOMIUX OTEPH HANIOPA.

24. Hanucath ypaBHeHue bepHymuiM 71 mOTOKa B OOLIEM BUJIE U B CIEAYIOIIMX Ya-
CTHBIX CITy4asiX:

- HamopHO€ paBHOMEPHOE JIBH>KEHUE;
- HaANoOpHOE PaBHOMEPHOE JIBMKEHUE TI0 TOPU3OHTAIBHOU TPYOe;
- 0e3HanopHOE PaBHOMEPHOE JABUKEHUE.

25. PexxuMbl ABWOKEHUS KUAKOCTU. Yumciao PeifHonbica W ero KpUTHYECKOE 3Haue-
HUe. 3a4eM MpU pacueTe TMAPABIMYECKUX CHCTEM HY)KHO 3HATh PEXKUM JIBHXKE-
HUS )KUJIKOCTH.

26. ®opmyna Jlapcu. OnpeaeneHue MoTeph Haropa Ha TPEHUE TPU HAIIOPHOM JIBH-
KEHUHU B KPYIJIBIX TPYyOax B 3aBUCHUMOCTH OT PEKUMA JBUIKCHHUS.

27. OnpeneneHue MOTEPh HAMOpa Ha TPEHUE MPU HATOPHOM JBUKEHUU B KPYIJIBIX
Tpy6ax. BeiBoa ¢popmyssr [lesu.

28. MectHbIe mOoTepu Hamopa. VX BOZHUKHOBEHHE, BHJIBI M CIIOCO0 OTIpeIeIeHUs.

29. Knaccudukanust TpyoonpoBo1oB. TUIIBI pemaeMbpIx 3ajad IpH pacuere TpyOo-
MIPOBOJIOB.
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30. I'mapaBnuueckuil pacyeT KOPOTKHX TpPyOOmpoBOJOB. THUIBI pelraemMbiX 3ajad.
Br100op ceuenuii st coctaBiieHus ypaBHeHus bepHyiu.

31. BeiBog ¢opmynbl JKyKOBCKOTO TOBBIIMICHUS NABICHUS MPH THUIPABIMYECKOM
ynape. [Ipsamoit u Henpsamoit yaap. CriocoObl IpeIoTBpaIleHus yaapa.

32. Ilonarust masioe U OOJBIIOE OTBEPCTUE; TOHKASI U TOJICTas CTEHKA; COBEPIICHHOE
Y HECOBEPUIEHHOE, TIOJIHOE U HEMOIHOE CKAaTHE CTPYHU; MHBEPCHS CTPYH.

33. BeiBecTu (opMyNTy HMCTEUEHHUS J>KUIKOCTH UYEpPEe3 Mallo€ OTBEPCTHE B TOHKOU
CTEHKE B aTMOChepy.

34. Knaccudukamus HacaakoB. OCOOEHHOCTH UCTEUEHUS Yepe3 HACAIKH.

35. Knaccudukamus HacagkoB. BeiBect GopMynly UCTEUSHHS KHAKOCTH Yepe3 Ma-
JI0€ OTBEPCTHE B TOHKOM CTEHKE B aTMOC(epy.

36. Koadpummentsl ckopocTH, cxkatus, pacxoaa. [louemy mpu TOM e Hamope u
JMaMeTpe OTBEPCTHUS U HacaJlka pacxo] HacaJka OoJbIlle, YeM OTBEPCTHUS

Paznen 2 I'mapaBiauvyeckne MAIIUHbBI

1. Knaccudukanus HacocoB. OCHOBHOE paznudue MeXay IByMs kiaccamu. Kak 3To
pazInyMe CKa3bIBA€TCs Ha 3aBUCMMOCTH MEXIYy HAIlOpoM M Iojadyeil HacOCOB U
Ha peryJIMpoBaHUM MOJa4H.

2. Yro Takoe Hamop Hacoca? BeiBecTr MpOeKTHYIO GopMyITy Hamopa Hacoca.

3. Yto Takoe momava Hacoca? BriBecTH 3KCIUTyaTallnOHHYIO (hOpMYITy Hammopa Haco-
ca.

4. Hamop, nojaya 1 MOITHOCTb Hacoca. [lofHbIN, THAPaBINYECKUN, 00BEMHBIN, Me-

XaHUYECKUH K.1.J. Hacoca.

BbIBO1 OCHOBHOT'O ypaBHEHUS pa0OThI IIEHTPOOEKHBIX HACOCOB

6. YCTpONCTBO M MPHUHIIMI JACUCTBHS HEHTPOOSKHBIX HacocoB. [lyck ux B paboTy.
Pabouune xapakTepuCTHUKH [IEHTPOOESKHOTO HAcoca.

7. BoiBoa popmynsl Harmopa eHTPOoOEIKHOTO HACOCA.

8. Pabouas xapaktrepuctuka H — Q nenTpobexHoro Hacoca. TeopeTudeckoe ornpe-
neneHue ee popmel. Kak oHa cTponTCs MpakTHUYECKH. XapakTepucTuku N — Q u
n-Q.

9. Tlepecyer pabouux XapakTepHUCTHK LeHTpoOexxHoro Hacoca H — Q u N — Q Ha
HOBYIO YaCTOTY BpallleHusl paboyero koieca.

10.006Touka pabouero kKojeca IEeHTpoOe)KHOTo Hacoca. Kak u3MeHstoTcst mpu 00T0oY-
K€ HaIop ¥ MOITHOCTb, YeM ITO OOBSICHSAETCS ?

11. Xapaktepuctuka TpyoonpoBoaa. Pabouas Touka npu pabote Hacoca Ha JaHHBIN
TpyOOTIPOBOI.

12.Crioco0sI peryaupoBaHus Moauu EeHTPOOEKHBIX HACOCOB.

13. IlapannensHas 1 moclieIoBaTeNbHAs padoTa MEHTPOOEIKHBIX HACOCOB Ha OOIIMIA
TpyOompoBoa. Dh(PeKTUBHOCT MapalieIbHON PabOTHI.

14.IIpenenpHas BeicoTa BcachiBaHus. KaBuTtanus. bopp0a ¢ kaBUTaITHCH.

15.Tlon0Gop Hacoca mo paboyuM XapaKkTepUCTUKAM.

16.06bemubie Hacochl. O0mas GopMyna WX MPOU3BOIUTEIBHOCTH. XapaKTep 3aBHU-
cumoct Mexkay H u Q npu nmoctosHHOM yacToTe BpaiieHus. PerynupoBanue 1mo-
Jaqu.

17.1TpuHIIMN 1€MCTBUSI 1 OCHOBHBIEC THUIIBI MOPIIHEBBIX HACOCOB. VX JOCTOMHCTBA U
HenocTatku. PerynupoBanue momauu. CpeaHsiss MPOU3BOIUTEIBHOCTh IMOPIITHE-
BBIX HACOCOB.

9}
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18. ®opmyna MrHOBEHHOTO pacxoja. I paduky mojauu MOPITHEBBIX HACOCOB IMPOCTO-
ro, ABOWHOTO W TPOMHOTO JCUCTBUA.

19. Tumbel poTtopHBIX HacocoB. CIOCOOBI PETyIMPOBAHMS MOJAYU PA3JIMUYHBIX THIIOB
POTOPHBIX HACOCOB.

Paznen 3 I'mapaBinyecKue U MHEBMATHYeCKHE TPUBO/IbI

1. UTto Ha3bIBalOT 00BEMHBIM THAPONPUBOJIOM U 00BEMHOM TUApoIiepesayeii?
Knaccudukamus 005eMHOTO THIPOIIPUBOIA.

2. CtpykTypHas cxeMa 00beMHOTO THAPOIPUBO/IA.

3. Ha3znauenue sHeprooOecneunBaroeil, HampaBisIIOWEd U Peryaupyromiei,
WCIIOTHUTENBHON MOICUCTEM CHUIIOBOM YaCcTHU THAPONPUBOA.

4. DNEeMEeHThl MCTOJHUTEIbHOW MOACUCTEMBI CHJIOBOM YacTH THAPOIPUBOJIA.
Nx Ha3HaueHue W MPUHIUI JEeHCTBUS ?

5. Kakue rugpaBanmdeckue 3J€MEHTHl BKJIIOYaeT B cebOs 3HeproodOecreyu-

BaroIas MOJACKCTEMa CHUJIOBOM YacTH rujponpuBoaa? B duem 3akirogaeTcs UX Ha3Hade-
Hue?

6. [TepeuncnuTe 37€MEHTHI, BXOAAIIME B HAMPABISIONIYIO U PETYIHUPYIOMIYIO
MOJICUCTEMY CUJIOBOM YacTHU THAPOIPUBOAA. B ueM 3akitouaeTcs Ux Ha3HaueHue?
7. OcHOBHBIE YacTH OOBEMHOIO THIPONPHUBOJIa W UX Ha3zHaueHue. Cxema

00BEMHOT0 TUIPONPUBO/IA MOCTYNATEIBHOTO U BPALIATEIbHOTO ABUKEHHUS C JIPOCCENb-
HBIM PEryJIUPOBAHUEM.

8. OcHOBHBIE YacTH OOBEMHOTO THUIPONPHUBOAA M MX HazHaueHue. Cxema
00BEMHOT0 TUAPOMPUBOJIA MOCTYNATEIBLHOTO U BPAIaTEIbHOTO IBHXKEHUSI C 00bEMHBIM
pEryJIMpOBaHUEM.

9. UTo Ha3BIBAIOT PETYIHPYEMBIM THAPONPUBOJIOM, U KAKUM MYTEM MPOU3BO-
JUTCSl PETyJIUPOBAHUE CKOPOCTH BBIXOJHOTO 3BeHa? JIOCTOMHCTBA M HEAOCTATKHU CYIIIE-
CTBYIOIIIUX CITIOCOOOB PEryJIMPOBAHMS BBIXOJIHBIX 3B€HHEB 00BEMHOTO THAPOIIPUBO/IA.

10.  IIpaBuna cocTaBieHUs NPUHUUIHATIBHBIX THAPABINYECKUX CXEM.

11.  Yrto Takoe ruapoauHaMHuecKas Iepenada? Paszmuume mexmay rumpomyd-
TOH M THApPOTpaHChOpMaTOPOM?

12.  KoHcTpyKIus ¥ MPUHIAI JEHCTBUS THAPOMY(PTHI.

13.  KoHcTpyKIus ¥ MpUHIAI JEHCTBUS THAPOTpanchopmaTopa.

14. Kak ompenenuts MOIIHOCTh HA HACOCHOM M TYpOMHHOM JIOMACTHBIX KOJe-
cax ruapoauHamuueckoi nepenaun? KIIJ ruapoauHamMuyeckoil nepenayu, rnepeaaroy-
HOE OTHOUIEHHUE, CKOJIbKEHHE U KaKasi MEXy HUMU CBSI3b?

15. BHemHue W MpUBEACHHBIC XapaKTEPUCTUKH THAPOMY(DTHI U THAPOTPAHC-
dbopmaTopa.

16. ITmeBmonpuBoa. Ha3znauenue. JlocromHcTBa, HEMOCTATKH, 001aCTh TIPHME-
HeHus. Knaccudukanus mHEBMOTIPUBOIOB.

17. OcHoBHBIE (pu3nMUecKre CBOMCTBA razoB. OCHOBHBIE TEPMOJNHAMUYECKUE
COOTHOUIEHUS, OCHOBHBIE Ta30MHAMUYECKUE (DYHKIUY.

18.  CrpykrypHas cxema MHEBMOIPHUBO/A.

19. Hasznauenue >HeprooOecrnedynBaroIei, HAPABIAIOMICH U PETYIUPYIOIICH,
WCTIOJIHUTENBHOM MTOJICUCTEM CHIJIOBOW YaCTH ITHEBMOIIPUBOA.
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20. Kakue mHEeBMAaTHYECKHE HJIEMEHTHhI BKIIOYAEeT B ce0s sHeprooOecreyu-
Barollas MOJCUCTEMA CHJIOBOM YacTH MHEBMoOMNpUBOoAa? B ueM 3akiodyaeTcss X Ha3Ha-
yeHue?

21. IlepeuncnuTe 3JIEMEHTHI, BXOJAIIME B HANPABISAIONIYIO U PETYIUPYIOUIYIO
MOACUCTEMY CHJIOBOM YacTH MHEBMOMNPUBOAA. B yeM 3akitouaercs ux Ha3HaueHue?

22. IlepeuncnuTe 3IE€MEHTHI, BXOJAAIINE B UCIOJHUTEIbHYIO MOJCUCTEMY CH-
JIOBOM YacTH MHEBMOIPUBOJIa. B ueM 3akitovaeTcsi uX Ha3HaueHHe?

23. Kiaccudukamus KOMIpeccopoB.

24.  KoHCTpyKIUS U IPUHIIMI ASHCTBUS TUHAMUYECKUX KOMIIPECCOPOB.

25.  KoHCTpyKIus U IPUHIINI ISHCTBUS 00bEMHBIX KOMIIPECCOPOB.

26.  YcTpoilcTBa OUYHUCTKHU U CYIIKU CKATOTO BO3yXa.

27.  bioku MOArOTOBKM CXATOTO BO3ayXa.

28.  Kmaccudukamus mHeBMOpacnpeaeIuTeNeH.

29. KoHcTpyknms W Ha3zHadyeHHWE (UILTPOB-BIATOOTIACITUTEIICH, Maca0pacIbl-
JIATEIIEH.

30. IlpaBuia cocTaBiaeHUs] THEBMAaTHYECKUX CXEM.

6.2. Onucanue nmokasaresjel 1 KpuTepueB KOHTPOJIS YCIIEBAeMOCTH,
ONUCAHNeE HIKAJ OlleHMBAHUSA

Onenka Tekyie paboTbl U IPOMEXYTOUHBIN KOHTPOJb CTYICHTOB OCYIIECTB-
JS€TCSI HA OCHOBE TPAAULIMOHHON CHCTEMBI KOHTPOJISL U OLIEHKHU ycrieBaeMocTu. Tpa-
JULAOHHAsA CHCTEMa KOHTPOJS M OLEHKM YCIIEBAEMOCTHU CTYJIEHTOB IpEJCTAaBIEHA
KPUTEPHUSIMU BBICTABJICHUS OI[CHOK IO YETHIPEXOAINIbHON CUCTEME «OTIUYHO», «XO-
POLLIOY», «YAOBJIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIBHO.

Kputepun onieHK# BbINOJHEHUS TECTOB:

Tekymee TectupoBaHue (MMCbMEHHOE) MpoW3BOAWTCS Ha 5 w 11 Hememsx
yuebHoro cemectpa. Kaxapiii Tect coctout u3 10 BompocoB u comepxur 30
BapuaHTOB. Kputepun onieHMBaHMU:

- IpaBWIbHBIE OTBETHI HA 5 U MeHee 3a/1aHnii — 2 6ajuia (Hey10BJIETBOPUTETHHO),

- IpaBWIbHBIE OTBETHI HA 6 - 7 3a7aHuil — 3 6ayiia (yI0BIETBOPUTEIIBHO),

- IpaBWIbHBIE OTBETHI HA 7 - 8 3a7aHuii — 4 6aiia (Xopolo),

- IpaBUJIbHBIE OTBETHI Ha § - 10 3amanuii — 5 6ayIoB (OTVIMYHO),

OcHOBaHUSMHU [IJIsl CHW)KCHHS OLEHKM Ha | Oajn sIBIAIOTCA: OTCYTCTBHE
000CHOBaHMS BEIOPAHHOTO OTBETA, HETIOIHBIN OTBET; HEOPEIKHOE BBITOTHEHUE, OITHOKH
B 0003HAYEHUSIX U T.II.

Kpurepuu ouieHKM BHINOJHEHHS M 31U THI J1A00PATOPHBIX PadoT:

K 3amure naGoparopHoit pabOTbl NPEACTABIAECTCS OTYET C IOJHOCTHIO
00paboTaHHBIMU pe3yJbTaTaMH U3MEPEHUH, IpaUUECKUM MaTepUaioM, BHIBOJAMH.
OTtyer HE MOXKET OBITh TPHUHAT W TOJICKUT JOPAOOTKE B Clydae: OTCYTCTBHSI
HEOOXOJUMBIX pPacueTHBIX (popmys, 0003HAYEHHUH U T.I.; OTCYTCTBHUSI HEOOXOIUMOTO
rpaduuecKoro Marepuania; HeKOppeKTHON 00pabOTKU pe3yIbTaTOB U3MEPEHUH.

28



3amuTa oT4yera Ho JabopaTopHON paboTe HpOXoAUT B (opme poKIaza
CTYJI€HTa IO BBIIIOJIHEHHOW pPabOoTe M OTBETOB HAa BOMNPOCHI MpEnojaaBaTess 0
TPaIMLIMOHHOM CHUCTEME OLICHKH CHCTeMe. B cilydae mOnydeHMs] NpH 3alluTe
1a00paTOpHOM paboThl HEYJOBIETBOPUTEIBHON OLIEHKH, pabdoTa IMOAJIEKUT
IIOBTOPHOU 3aILUTE.

Tabmuna 7

Kpurepuu onieHuBaHNsl 32aIUTHI JIA0OPATOPHBIX padoT

Ouenka Kpurtepuu oueHuBanus
. «OTJIMYHO» — CTYIEHT H3JaraeT COJEp)KaHue BONIPOCA JIOTUYECKH
BeIcokuil ypoBeHb
BEPHO, AapryMEHTHpPOBAHO, YMeEET JeJlaTb BBIBOJbI; IPABHIIBHO

«5»
(OTAM4YHO)

(dbopMyIuUpyeT OCHOBHBIE 3aKOHBI, 3HA€T U MPUMEHAET OCHOBHBIC
(hopMYyIIBI M pacyeTHBIC 3aBUCUMOCTH T10 TeME JJA00PaTOPHOUM pabOTHI

Cpennuii ypoBeHb
«»
(xoporo)

«XOPOLIO» — CTYJCHT M3JIaraeT COJIep’KaHNe BOIPOCA JIOTHIECKH BEPHO
U II0 CYHICCTBY, YMCCT JCJIaTb BBIBOJbI W MNPHUBOAWUT IMPUMCPLI H3
IMPAaKTUKH, HO AOIMYCKACT HCKOTOPLIC HCTOYHOCTH W HC3HAYWTCIIbHBLIC
OILIMOKNA WA OITMCKH, YTO B IICJIOM HE€ BBLIZHIBACT COMHEHHU B OCBOECHUH
TEeMbI TaOOpaTOPHOH PabOTHI

[ToporoBsiii ypo-
BeHb «3» (ymoBiie-

«YAOBJETBOPUTECJIBbHO0» — CTYICHT HC B MMOJTHOM MEPE BJIAACCT
HaBbIKaMH JIOTUMYHO W aprymMCHTUPOBAHO MH3JIaratb COACPIKAHUC
mMarcpuaiga, HMECT 06HII/I€ 3HaHUSA OCHOBHOI'0 COACPKAHUA TCMbI

TBOPHTEIHHO) paboTel 0€3 OCBOECHHUS HEKOTOPBIX CYHIECTBEHHBIX IOJIOXKEHUH,
AOIMYCKA€T HECTOYHOCTHU, OAHAKO YMCECT NPUMCHATHL 3HAHUSA U YMCHUA 110
TeMe paldoThl,
MUHHMMaNBHBIA | «HEYAOBJETBOPUTEIBHO» — CTYJICHT HE OCBOWJI 3HAYHTEIBHYIO YaCTh
YPOBEHB «2» (He- | COAEpKaHWs ~ Marepuaia  JIabopaTopHOM  pabOThI;  JOIMyCKaeT
YAOBJICTBOPU- CYIICCTBCHHBIC OIIMOKH B M3JIOKEHHUU Marcpuraia, HEC YMCCT BLIACINUTDH
TCJ'IBHO) TJIaBHOC U CA€IaTh BBIBObI.

Kputepuu oueHKH BHINOJHEHUs pacyeTHO-rpaguyeckoi padorsl (PI'P)

PacueTHo-rpadguueckass paboTa cocTOUT W3 6 pa3HOBApUMAHTHBIX 3a7ad IO
TEMaM H3Yy4aeMOro Kypca IUCHUIUIMHBI «['WapaBivKka W TUIPOIHEBMONPUBOI
MPEANoiaraloliuX  BBIMOJTHEHUWE  TUAPABIMYECKUX  pPAacueToOB,  IMOCTPOCHHUE
TUAPABIMYECKUX CXeM, TrpaduKOB WIM JAuarpamMMm. 3aJaHdMe€ Ha pacyeTHO-
rpaduyekyro padoTy BbgaloTcs Ha 1 - 2 Hemensax ydeOHoro cemectpa. CTyACHTHI
CaMOCTOATENbHO BhINONHAIOT PI'P 1 npencraBisior ee B pyKOMUCHOM WIJIM NI€YaTHOM
BUJIe Ha nucTtax popmara A4. PacueTHo-rpaduueckas pabota He MOXKET ObITh IPUHSTA
U TOMIEKHUT JOpadOTKe B Ciy4yae: OTCYTCTBHA HEOOXOAMMOIO rpaduyuecKoro
MaTepuaiga Wi OTCYTCTBHE B rpauiyeckoM Marepuajie HeoOXOIUMBIX 00O03HAaueHUMU
(cunbl, JaBleHUs, PACCTOSHUS, IUIOUIAAA U T.J.), HCIOJB3YeMbIX B pacyere;
HEKOPPEKTHON 00pabOTKKM pe3yapTaToB pacueToB. Beimomnenune PI'P  saBnsercs
00s13aTeNIbHBIM AJIEMEHTOM, BIIMSIOUIUM Ha JIOMYCK, K C/1aye SK3aMeHa MO AUCHUIUIMHE.

Tabnuia 8
Kpurepuu ouennBanus PI'P
Kputepuu ouenuBanus
COTJIMIHO» — CTYACHT CaMOCTOATCIIBHO U B IIOJTHOM 00bEME BBITTOJIHHUIT
PI'P norumyHo, mnocinenoBaTeNbHO MW APTYMEHTHUPOBAHO  M3JI0XKWII
pelieHue 3a1ad.

Onenka

Bricokuii ypoBeHb
«5»
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«XOpOLIO» — CTYJIEHT CAMOCTOSITEJIbHO U B MOJHOM OOBEME BBIIIOJIHUI
Cpennuit ypoBenb | PI'P  joruuno, mnocienoBaTelbHO M apryMEHTHPOBAHO — W3JIOKUII

«» pellIeHWe 3a/lad, HO B PEIICHUM 3a/ad HUMEIOTCS  HE3HAYUTEIbHbIC
OImMMOKH M HETOYHOCTH.

«yIOBJIETBOPHUTEJIBHO» — CTYIEHT CaMOCTOSITEJIbHO W B TOJIHOM

[Toporogsriit ypo- | oo0beme BbimonHWI PI'P, omHako B pemieHHMH HMEIOTCS OIIHOKH U

BEHB «3» HETOYHOCTHU, OTCYTCTBYET TIOSCHEHUS METOAUKH pEIICHUS 3a/aad,

HeOpexkHoe oopmiieHHe paboTh
«HEYI0BJIETBOPUTEJIbHO» — CTYJICHT HE BbINOJHWI PI'P

MuHuMaIbHBII
YPOBEHB «2»

HpI/I IMOJIYUYCHUHN HeYIIOBJICTBOpI/ITCJIBHOﬁ OLOCHKMH IIO0 pvaeTHO-Fpa(i)quCKOﬁ
pa60Te OHAa MMOAJIC)KUT UCIIPABJICHUIO U HOBTOpHOfI caauc.

Kpurtepuu oueHnBaHusI NPOMEKYTOYHOT0 KOHTPOJIS:

K »sk3ameHy nomyckaercss CTYAEHT, NOJHOCTBIO BBIIIOJHUBIIWN BCE BUIBI
y4eOHOM ¥ caMOCTOSTENbHONU PaOO0ThI M CIABIINNA OTYETHBIE MATEPHUAIIBI.

DK3aMeH MPOBOAUTCS B YCTHOH (hopme B BUJE TOKIaAa CTYJEHTA M0 KaXIOMY
AK3aMEHAIMOHHOMY BOIIPOCY C IMpPEACTABICHUEM HA JIUCTE OTBETA: YPaBHEHUH,
dbopmyn, pacueTHbIX cxeM, rpadukoB U T.II. U OTBETOB (ecnu MmoTpeldyeTcs) Ha
JOTIOJIHATEIIbHBIE BOMPOCHI IIPETO1aBaATEN.

KauecTtBo ocBOeHUsI AMCHMIUIMHBI, YPOBEHb C(HOPMUPOBAHHOCTU 3aSBIICHHBIX
YHUBEPCAJIBHBIX W 00mHenpodecCUOHaIbHBIX KOMIETEHIMH, 3HAHUS M YMEHUs
CTYyJIEHTA OLICHUBAIOTCS B COOTBETCTBUHU C TPAJULIMOHHON TEXHOJIOTUEN:

Kpurtepuu ouennBanus pe3yjbTaToB 00y4eHHUs
Tabnuua 9

Ouenka Kpurepun oneHnBaHus

OLICHKY «OTJIMYHO» 3aCIYKUBAET CTYIACHT, KOTOPBIM U3J1araet coaep-
YKaHUE BOITPOCA JIOTUYECKH BEPHO, apTYMEHTUPOBAHO, YMEET J€JIaTh
BBIBO/IBI; IPABWIIBHO (DOPMYIUPYET OCHOBHBIE 3aKOHBI THAPABIINKH;
3HAET U MPUMEHSET OCHOBHBIE (POPMYIIBI U pacUETHbIE 3aBUCUMOCTH;
BJIAJICET METOAAMH pacyeTa IMAPABINYECKUX CUCTEM; 3HAET YCTPOMCT-
BO, IPUHIUI JCHCTBUS U OCHOBHBIC XapaKTEPUCTHUKUA PAOOTHI THIPaAB-
JINYECKUX MAIIMH U MPHUBOOB.

KommnereHuuu, 3akperi€HHbIE 32 TUCIUIUIMHON, C(POPMUPOBAHBI HA
YPOBHE — BbICOKHIA.

OLICHKY «XOPOLLO0» 3aCIyKUBAET CTYJEHT, KOTOPBIA U3JIaraeT colepxka-
HHE BOIIPOCA JIOTUYECKU BEPHO U IO CYLIECTBY, YMEET JIE€1aTh BBIBOJBI U
MPUBOJIUT MPUMEPHI U3 MPAKTUKH, HO JIOMYCKAET HEKOTOPbIE HETOYHO-
CTH U HE3HAUUTEJIbHbIE ONIMOKH UM OMKCKH, YTO B II€JIOM HE BbI3bIBAET
COMHEHUI B OCBOCHUU JHUCLUIUIMHBI.

KommnereHuunu, 3akperui€HHbIE 32 TUCIUIUIMHON, C(POPMUPOBAHBI HA
YPOBHE — XOpOLIMii (CpeaHuii).

OLICHKY «Y/0BJICTBOPHTEIbHO» 3aCIyKUBAET CTYACHT, KOTOPHI HE B
IIOJTHOW Mepe BIIAJIEET HAaBBIKAMHU JIOTHYHO W ApI'yMEHTHUPOBAHO U3JIa-
raTthb cojiepKaHue MaTrepuaia, UMeeT 001ie 3HaHUsI OCHOBHOIO COJIEp-
KaHUS JUCLUIUIMHBI 0€3 0CBOEHHSI HEKOTOPBIX CYIIECTBEHHBIX MOJIO-
YKEHUH, NOIYCKAaeT HETOYHOCTH U 3aTPYAHSIETCS B TEOPETUYECKUX BbI-

Bricokuii ypoBeHb
«5»
(OTAM4YHO)

Cpennuii ypoBeHb
«»
(xoporo)

[ToporoBsiii ypo-
BeHb «3» (ymoBiie-
TBOPHUTEIBHO)
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BOJIaX, OJTHAKO YMEET MPUMEHATh 3HAHUS U YMEHUS B IPAKTHUUECKUX

paboTax, BiaieeT HaBbIKaMU padOThI CO CIIPAaBOYHOM M y4eOHOM JuTe-

paTypoii, yMeeT I0JIb30BaThCs HOPMAaTUBHBIMU JOKYMEHTaMHU.

KoMnerenuum, 3akperui€éHHbIE 32 JUCHUIUIMHOMN, ¢(pOPMHUPOBAHBI HA

YPOBHE — 10CTATOYHBIIA.

OLICHKY «HEYJOBJIETBOPUTEIBHO» 3aCIYKUBAECT CTYACHT, KOTOPBIM HE
MyHMMaNbHBIM | OCBOWJI 3HAYMTENBHYIO YacTh COJIEPKAHHS AWUCIUIUIMHBI; TOITYCKAaeT

YPOBEHb «2» (HEe- | CYIIECTBEHHBIC OMIMOKHM B W3JIOKEHUW MaTepHalia; He B IOJHOW Mepe
YAOBJIETBOPU- BJIaJICET METOJAaMH BBIMOJHEHMS THIPABINYECKUX PACUYETOB; HE yMEET

TEJIbHO) BBIJICNIUTH TJIABHOE U C/I€JIaTh BBIBOIBI.
KoMnereH1um, 3akperui€éHHbIE 32 JUCHUIIIMHOMN, He C()OPMHUPOBAHBI.

7. YueOHO-MeTOAN4YeCKOe U MHPOPMAINIMOHHOE o0ecriedeHHe TUCUUIITIMHBI

7.1 OcHoBHas JuTepaTypa

1. T'unpaBnuka: YueOnuk / A.Il. Ucaes, H.I'. KoxxeBuukora, A.B. Emun — M.:
HUIl UTHOPA-M, 2015. — 420 c.

2. 'unpaBnvka, THAPOMAIIMHBI U THAPOITHEBMOIIPUBO/I: Y ueOHOE TocoOue is
By30B / Ctecun C.IL [u ap.] - 2-e u3a. — M.: Akagemus, 2006. — 336 c.

3. ¥xun b.B. I'mapaenuueckue mamunbl. — M.: U] « ©OPYM» - UTHOPA-M,
2011.-319c.

4. T'mapaBnuka W TUIpaBIdYecKUe MaliuHbL. JlabopaTOpHBIN NPaKTUKYM:
VYuebnoe nocobue. / H.I'. KoxxeBnukora, A.B. Emun, H.A. llleBkyH, A.B. [pansiii,
B.A. llleBkyH, A.A. llpim6an, b.T. bexumens - CII6.: U3natenscTBo «Jlanby, 2016. -
352 c.: un. - Pexxum gocrtyna https://e.lanbook.com/reader/book/76272/#1

5. Hazemuer A.C. I'mapaBinyeckue M MHEBMaTUYeckue cucteMbl. HacTh 1.
[THeBMaTHuecKue MPUBOJBI U CPEJCTBA aBTOMAaTH3alluu. YueOHoe mocooue. — M.,
®opym, 2004. — 238 c.

7.2 lonosiHUTEIBHAS JIUTEpaTypa

1. Kanexkun A. A. T'mapaBnuka W THUIPABIMYECKHE MAIIMHBL: YueOHOE
nocobue. — M.: Mup, 2005. — 512 c.

2. CpemnukoB B.K. CraHouHble rugponpuBoibl. 3-¢ wu3a. -— M.
MammnHoctpoenue, 1995. — 448 c.

3. Hazemuer A. C., Poibanbuenko J[.E. IIHeBMaTuyeckue u rufpaBlidyecKue
npuBobl U cucteMbl. Y. 2. I'uapaBiandeckue npuBoabl U cucTeMbl. OCHOBBI: Y4eo-
Hoe 1tocooue. — M.: DOPYM, 2007. — 396 c.

4. I'mapasnuka u ruaponHesmoripuBos / benenkona FO.A. [u np.]. — M.: Ok3a-
MmeH, 2009. — 286 c.

5. Jlozoseukmii B.B. I'mapo- ¥ OHEBMOCUCTEMBI  TPAaHCHOPTHO-
TEXHOJIOTUYECKUX MaimuH: YueOHoe mocobue. / B.B. Jlozoeukuit — CIIb.:
WznarensctBo «Jlanb», 2012. — 560 c.: un. — (YueOHuk nns By30B. CrenuanbHas
muteparypa). Pexxum nocryna: https://e.lanbook.com/reader/book/3808/#1
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7.3 HopmaTHBHBIC IPABOBbIC AKTbI

1. TOCT 17752-81*%(CT C2B 245 5-80) I'mapornpuBoa 00beMHBIA U THEBMO-
npuBoA. Tepmunsl u onpenenenns — M.: M3narenscTtBo cranmapros, 1988 — 73 c.

2. T'OCT 2.781-96 Enunas cucrema KOHCTPYKTOPCKOW nokymeHTanuu. O60-
3HAUEHUs YCIOBHbIE IpauuecKue B cxemax. AmmnapaThl THIPaBIMYECKUE U THEBMa-
TUYECKHE, YCTPOUCTBA YIPABICHUS U MPUOOPHI KOHTPOJIbHO-U3MEPUTEIbHbIE — M.:
UIIK UznatenscTBO cTanaapros, 2005 — 123 c.

3. TOCT 2.704-2011 Enunas cucteMa KOHCTPYKTOPCKOW JOKYMEHTALIHMH.

[IpaBuna BBIMOJHEHUS THAPABIMYECKUX W MHEBMaTthueckux cxem — M.: Cranpgap-
tuHdopm, 2012 — 16 c.

7.4 MeTogu4ecKue yKasaHHsl, PEKOMEHAAUMH U IPpyrue MaTepuaibl K
3aHATUAM

1. KoxesuukoBa H.I'. T'mapoctatuka: metonuueckue yxazanusi / H.I'. Ko-
xeBHUKoOBa, A.B. Emun, H.A. llleBkyH, A. B. [Ipansbiii ; Pocculickuii rocy1apcTBEH-
HbIl1 arpapHbiil yausepeuteT — MCXA umenn K. A. Tumupsszea. — Mocksa : PI'AY-
MCXAunme-uu K. A. Tumupszena, 2018. — 84 c.— TeKcCT : 3JIEKTPOHHBIN.

2. KoxeBuukoBa H.I'. I'mnponunamuka : npaktukym/ H.I'. KoskeBHukoBa,
A.B. Emun, H.A. IleBkyH[u np.] ; Poccuiickuili rocyaapCTBEHHBIM arpapHbIii
yauBepcuter —-MCXA nmenun K.A. TumupszeBa. - Mocksa: PTAY-MCXA umenn
K.A. Tumupszesa, 2019. —154 c.—Tekcr : anexrponnsiii. DOI: 10.34677/2019.049

3. KoxesnukoBa H.I'., Emun A.B., llleskyn H.A. u np. ['mapasnuka, ruapo-
MalIuHBl U CENbCKOX035UCTBEHHOE BojlocHaOkeHue Yacte 3. 'mapaBianueckue ma-
muHbl: [Ipaktukym / H.I'. KoxkeBuukoBa, A.B. Emun, H.A. [lleBkyH, A.B. [Ipansbrii.
M.: U3n-Bo PTAY-MCXA, 2016. 82 c.

4. Koxesnukosa H.I'., Emun A.B., lleskyn H.A., Ipansiii A.B. ['mgpaBianye-
CKHE U MHEBMATUYECKUE CUCTEMBI TPAHCIIOPTHBIX U TPAHCHOPTHO-TEXHOJIOTUYECKUX
MaiuH u obopynoBanus: [Ipaktukym / H.I'. KoxkxeBuukosa, A.B. Emun, H.A. [lles-
KyH, A.B. Jlpanbiiit M.: U3a-Bo P’ AY-MCXA, 2016, 115 c.

5. Koxesnukosa H.I'., Emun A.B., llleskyn H.A., [Ipansiii A.B. 'unpaBinuka
U ruaponHeBMorpuBoa: Meronuueckue ykazanus / Koxxesuukosa H.I'., Enun A.B.,
[eBxyn H.A., Jdpansiii A.B. — M.: U3n-Bo PI'TAY-MCXA, 2016, 40 c.

6. KoxeBnukoBa H.I'., Emun A.B., [lleBkyn H.A., pansiii A.B. XKXypnan
nabopaTopHeIX pabor mno aucuuiuinHam  «lmapaBnuka», «[wapaBinuka H
ruapaBiIuyeckue MamuHbly, «l'maporazoguHamuka» U  «BomocHabxkenue» /
KoxesuukoBa H.I'., Emun A.B., llleskyn H.A., Ipansiii A.B. — M.: OO0 «YMI]
«Tpuanar», 2015. — 44 c.

7. UcaeB A.Il., KoxeBuukoBa H.I'., Emun A.B. u ap. Hacocsl: MeTtonnueckoe
nmocooue. — M.: MI'AY, 2008 r. — 80 c.
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8. Ilepeyennb pecypcoB HH(POPMALNMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«/HTEepHET?, HEOOXOAMMBIX /IJIs1 OCBOCHUS AU CIIUTIUHBI

1. http://www.agrovodcom.ru OOO «ArpoBoakoM» OQGUIHUATIBHBIN aUIEp
KPYMHEHIIINX MPOU3BOAUTENCH HAacOCHOTO 00OpymoBaHHus Poccuu (OTKPBITHIA JOC-
Tyn).

2. http://library.timacad.ru DnekTpoHHO-O0ubIMoTeuHass cucrema I[[Hb nmenu
H.N. KeneznoBa ®I'6OY BO PI'AY-MCXA umenu K.A. TumupsizeBa (OTKpBITHINA
JOCTYTI).

3. http://rucont.ru SnexTpoHHO-OMOIMOTEUHAs cucTeMa « HanmoHanbHbIN 1UQ-
posoii pecypc PYKOHT» (oTkpbITBIN AOCTYI).

4. http://www.techgidravlika.ru MudopmanmonHo-crpaBouHas cucrema (OT-
KPBITBIN JJOCTYI).

9. IlepeyeHb NPOrpaMMHOro odecnedyeHuss 1 MHPOPMANMOHHBIX CIIPABOYHBIX
cHCTEM

Tao6muma 10
IlepeyeHb MPOrpaMMHOro od0ecnev4eHus
HauMeHoBanue
Ne . HauMeHoBaHnue Tun T'ox
pasaeiia yueOHOM ABTOp
n/n NporpamMmbl NporpamMmbl pa3padoTKu
AMCUUILIMHBI (MO1YJIAA)
Paznen 1 «I'mapaBnukay
Paznen 2 «['mapaBnuue-
CKHE MaIINHBI») . OducHsblil na- .
1 Microsoft Office 365 ¢ Microsoft 2021
Paznen 3 «['mapaBnuue- KET
CKHE U ITHEBMATUYECKUE
TIPUBOIBD»

10. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM IIs1
OCyILIeCTBJIEHHSI 00Pa30BaTEIbLHOIO MPOUEcca MO JUCHUILIMHE (MOYJII0)

Tabnuua 11
Ceenenus 00 00ecne4eHHOCTH CNIENMATM3MPOBAHHBIMHY AYAUTOPUSMH,
Ka0MHeTaMM, J1a00paTOPpUAMHU

HaumeHoBaHMe cnienHaJIbHBIX IOMeLe-
HMI U IOMeleHuil VI caMocTosATeIb- | OCHAIIEHHOCTDH clenuaabHbIX IOMelleHHil U 1o-
HOI1 padoThl (Ne yyeOHOro Kopmyca, Ne MellleHUH IS CaMOCTOSITeILHOIH padoThl
AyJAUTOPUH)
1 2
23 kopmyc, 7 ayauTopus 1.9xpan ClassicLyra (MuB.Ne 410134000001609)
2. IIpoextop BenQMX711 (UuB.
Ne410134000001611)
3. Hocka HacteHHas 3-anemenTHas (MuB.Ne
210136000005980)
23 kopmyc, 76 ayautopus 1. Crenn rupaBiInyecKuil yHUBEpCAIbHBIH J1abopa-
topubii ['VJIC-1 (MuB.Ne 210134000002961)
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2. CTeH ruipaBIUYeCcKuil YHUBEpCAIbHBIH J1abopa-
topubiil I'VJIC-2 “T'mapocraruxa’” (MuB.Ne
210134000002962)

3. Manomerp MT2C-712M1-1-0-10 (Hus.
Ne210134000002454)

4. Emkoctp ans Boabl (MuB.Ne210134000001926)

5. Maxker I'CT (MuB.Ne 410134000001760)

6. Cuctema TpyOOTIPOBOJIOB HA CTAHUE C TUIPOESMKO-
ctbto (MuB.Ne 210134000002785)

7. JlaTumk pacxoaa ¢ MHAUKAIIMEH MapaMeTPOB
(MuB.Ne210134000002783)

8. Hatuuk nasnenus -2 mt(MuB.Ne210134000002782
; 210134000002781)

9. lllxad cucreMpl ynpapieHus: ¢ HUHAUKATOPAMHU
(MuB.Ne210134000002784)

10. LlenTpoOexHbIE HACOCHI -21IIT
(MuB.Ne210134000002779; 210134000002780)

11. Creng KU (MuB.Ne 410136000005522)

12. Maket I'CT (MuB.Ne 410134000001760)

13. Yuebnoe obopynoBanue gsaboparopuu "IHEpro-
3¢ deKTUBHBIE CUCTEMBI YIIPABJICHUS MAIIUH U 000-
pynoBanus" (MuB.Ne 410124000603206)

Jlist camocTOsATEeIbHOM paboThl CTYACHTOB TaK e MpelycCMOTpeHbl YuTaib-
HbIi 3a1 LlenTpanbHoil HayuHolt oubnuotexku nmenn H.U. XKenesnosa PTAY MCXA
uMenu K.A. TumupsizeBa 1 KOMHaATBhl CAMOTIOATOTOBKHU CTYJIEHTOB B OOILIEKUTHUSX.

11. Meroanyeckne peKOMeHAAUNH 00yYAKIIMMCS 110 OCBOCHHUIO TUCHUIJINHBI

OO6pa3oBaTenbHbIN MpoIecC MO AUCIUIUIMHE OpraHU30BaH B (hopme ydeOHbIX
3aHATUN (KOHTaKTHas paboTa (ayaUTOPHOW M BHEAYAUTOPHOMN) 00ydJaronIuxcs ¢ mpe-
Mo/IaBaTelIeM U caMoCTosITeNbHasl paboTa oOydaromuxcs). YueOHble 3aHsATUs (B TOM
quclie TI0 peain3aliy MPakTUYeCKON MOJArOTOBKH) MPEACTABIICHbI CIEAYIOIINMH BH-
JaMu, BKJIIOYasl y4yeOHbIE 3aHSTHUS, HANPABICHHbIE HAa MPAKTUYECKYIO MOJATOTOBKY
00Oy4aromuXxcs U MPOBEICHUE TEKYIIEro KOHTPOJIsl YCIIEBAEMOCTH:

JeKUUHU (3aHATHS JIEKIIMOHHOTO TUIIA);

nabopaTopHbie paboThI (3aHATHUS CEMUHAPCKOTO THUIIA);

TPYTIOBBIE KOHCYIIBTAINY;

WH/IMBHUIyaJIbHbIE KOHCYJIBTAllMd W HWHBIC y4YeOHBIC 3aHATHS, MPEayCMaTpH-
BAaIOIIME UHIMBUIYAIbHYIO pabOTy MpernoiaBaresis ¢ 00yJaronumcs;

caMoCTosTeNbHasl paboTa 00yJaronInxcs;

3aHATHUS WHBIX BUJIOB.

Ha yuyeOHBIX 3aHATHAX 0Oy4Yaroniyecs BHIMOIHAIOT 3allJJaHUPOBaHHBIE HACTOS-
el mporpaMmoi OTAeNnbHbIe BUIBl YYEOHBIX pabOT, B TOM YHCIIE OTACIbHBIX 3Jie-
MEHTOB palOT, CBSI3aHHBIX ¢ Oyayuiel nmpodeccuoHanbHOM 1eITeNbHOCTHIO.

[locemienne JEKIMOHHBIX 3aHATHI siBNsieTCS 00s3aTeNbHbIM. [IpomymieHHbIH
JIEKIUOHHBIN MaTepuan HeoOXOAMMO 3aKOHCIIEKTUPOBATH U MPEJOCTABUTH JIEKTOPY
JUTS1 OTPaOOTKHU.
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[Tpu mpoBeneHUH JTAOOPATOPHBIX PabOT CTYACHT JOHKCH UMETh CBOM TEpCO-
HaJIBHBIN JKYPHAJI JIS BEITIOJIHCHHS JIA0OPATOPHBIX PaboT, KOTOPHIH OH 0popMIIsIET B
OTJEIBHOM TEeTpaju WM Ha JucTax ¢popmara A4 B COOTBETCTBUU C YCTAaHOBJICHHOU
dbopmoii. Hanuume ogHOTO KypHaia Ha ABYX M Oojiee CTYJASCHTOB IMPH BBITIOJHECHUN
1ab0paTopHOM pabOThI HEAOMYCTUMO.

[lepen nauanoMm nabopaTOpHOW pPabOTHI CTYACHT JOJDKEH CaMOCTOSTEIHHO
YSICHUTB: COJEPKaHKME PadOThI, MMOCIIEIOBATCILHOCTh BBITOJIHCHUS HAOIIOJACHUN H
MU3MEPCHUM, METOJUKY O00pabOTKH IKCIIEPUMEHTAIbHBIX JaHHBIX. OOIIHMe CBEICHUS
0 TeMaM JIaOOpPaTOPHBIX pabOT MPECTABICHB B METOIUYCCKUX YKA3aHHUAX K IPO-
BEJICHUIO JTabopaTOopHBIX pabdoT. IlpomymieHHple TabopaTopHble paOOTHI MOJJICKAT
0TpabOTKE B COOTBETCTBHH C TPaQUKOM OTpaOOTOK, COCTABISIEMBIM 3a JIBE HEICIH /10
KOHIIa Y4eOHOTO cemecTpa.

[Tpr mM3ydeHUM Kypca TUCHUTUIMHBI 0CO00¢ BHUMAHUE CIICIYET yJCIUTh Clie-
TYIOIIMM BOIIPOCAaM: OCHOBHOE ypaBHCHHE THAPOCTATHKH, CHIIBI JIaBJICHUS Ha ILIO-
CKHE M KPHBOJIMHEHWHBIC TIOBEPXHOCTH, ypaBHEHUE bepHYysuH, moTepu Hamopa, uCTe-
YCHHE KHUJIKOCTH Yepe3 OTBEPCTHS U HACAJIKH, THIPABIMYCCKUH yaap, OCHOBHBIC TI0-
KazaTtenu paboThl HACOCOB, paboYKe XapaKTEPUCTUK HACOCOB, XapaKTEPHUCTUKA TPY-
OompoBoa, mapauieNbHas U MocjieoBaTeNbHas paboTa HACOCOB, KaBUTAIUS, THAPO-
JTUHAMUYCCKUE TIepeIaun.

Buabl u gopMbl 0TPa0OTKH NPONYIIEHHBIX 3AHATHI

CTyneHT, MpOMyCTUBIINN JIEKIIMOHHOE 3aHATHE, 00s3aH CAMOCTOSITEIIEHO PO-
paboTaTh HPOMYIIEHHYIO TeMy (pa3ziei), MpeloCTaBUTh MPENnoJaBaTeai0 KOHCIIEKT
MPOMYIIEHHOW JIEKIINN U OTBETUTh B YCTOM (popMe Ha BOMPOCHI 3aaBacMble MPEIo-
JaBaTeseM Mo TeMe JICKIHUH.

[TpomymieHHbIC Ta0OpaTOPHBIC 3aHATHS OTPAOATHIBAIOTCS B KOHIIE CEMECTpa B
COOTBETCTBHE C YCTaHOBJIIEHHBbIM Kadenpoil rpaduxom otpadotok. [lepea orpabot-
KOM J1abopaTopHOi pabOThI CTYIEHT CAMOCTOSTENIHO U3y4YaeT TEOPEeTHUECKUI MaTe-
puan mo TeMe paboThl, TOPSIOK €€ MPOBEICHUS U METOAMKY 0OpabOTKH OMBITHBIX
TaHHBIX. [laHHBIC MOJIyYEeHHBIC TPY BBITIOJHEHUU MPOMYIICHHOW JTabopaTopHOH pa-
OOTBI 3aHOCHT B 3apaHee MOATOTOBICHHBIN oT4eT. [locme 00pabOTKM OMBITHBIX JTaH-
HBIX OOPMIICHHBIH TOJDKHBIM 00pa30M OTUYET O BHITIOJHEHHUH JIa00OpaTOpHOU paboThI
NPEeOCTABIISACTCS BEAyLEMY IPEroJaBaTesio s 3aIlUThI.

12. MeToanyeckne peKOMEHIALMH NPENOAABATEIAM 110 OPraHU3ALHMU 00yYeHUs
10 AUCHHILINHE

Haunyumeit ¢popmoit opranuzanuu oOydeHus aucuuruinHe «luapaBiuka u
TUAPONHEBMONPUBO/» NPENICTABIACTCS TaKas, MPU KOTOPOM BCe BHUJIBI yUE€OHBIX 3a-
HATUM (JIEKIus, JTabopaTOpHbBIE 3aHATHUS, pacdeTHO-rpadudeckue padoThl) 00pa3yroT
€MHBIA B3aUMOCBS3aHHBIN yueOHBIN mpoliecc. ['TaBHBIM 3BEHOM 3TOrO Mpoliecca siB-
JSAIOTCA JIEKLMH, Ha KOTOPBIX HaJIaraeTcs OCHOBHOE COJIEpKaHUE Kypca U JAaeTcs Ha-
yYHAas U METOAMYECKAs] YCTAHOBKA B M3YyYEHHUM MPENOAABAEMON AuCHUIUIMHBL. [Ipu
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YCIIOBUU CBOEBPEMEHHOT0 3aKpeIUIeHHs JIEKIIMOHHOTO MaTepualia Ha TPYIIOBLIX 3a-
HSATHUSAX U B MPOLIECCE BHITIOJHEHHUS JOMAIIHUX 3aJlaHUN CTYACHTHI SIBJISIOTCS Ha Oue-
peAHbIe JIEKIUU JTOCTATOYHO MOJArOTOBICHHBIMM ISl UX MPOCITYLUIMBAHUS U yCBOE-
HUSL.

Bo Bpems nekuuii geMoHCTpanus CIaioB WM Npe3eHTaluil sSBIsSeTCA Mpe-
nourutenabHee. [I[puMeHenne cinaiioB U npe3eHTanuii TpedyeT TiaTeaIbHol paboThl,
M0 METOJUYECKOMY O0ECIIEYEHUIO TAKUX 3aHATUI: 0TOOP HEOOXOIUMBIX (PparMEeHTOB
(GUIBMOB U CNANIOB, TOJ00p WILTIOCTpAlUi U YepTexeH, MpoBepKa KayecTBa UX Jie-
MOHCTpAIIUU, 3aTPAYUBAEMOI'0 BPEMEHS U T.I.

IIpoBenenue J1adbopaTOPHBIX 3aHATHI SBIACTCS OJHUM U3 BaOKHEUIIUX d3Jie-
MEHTOB 3aKpEIJICHUS! TPOUJEHHOr0 MaTepHalia, a TakkKe MPUOOpEeTeHUs MpaKTHye-
CKUX HaBBIKOB CTYJIEHTAMHU.

JlabopaTopHble 3aHATUA 1iesiecooOpa3Hee MPOBOAUTH ¢ noAarpymnmnoit. Heo6xo-
MO 3apaHee U3BECTUTh CTYJEHTOB O TeMe OyyIero J1abopaTopHOro 3aHsATHS, yKa-
3aTh Ha HEOOXOAMMOCTb CAMOCTOSITEILHOTO O3HAKOMJICHHUS C:

— 1IeJIbI0 J1a00paTOPHOIl paboTHI;

— TEOPETHUYECKUM MaTepuajoM, HEOOXOIUMBIM Ji BBINOJHEHUS JAaHHOU pa-
OOTHI;

— TIOPSAJIKOM BBITIOJIHEHUS pa0OTHI M CHATHEM HKCIIEPUMEHTATbHBIX JaHHBIX;

— METOJIMKON 00pabOTKH MOJYyYEHHBIX B Ipoliecce JabopaTopHOil paboThl pe-
3yJIbTAaTOB;

— IoJlyMaTh O BBIBOJIAaX, KOTOPbIE HEOOXOAUMO C/eNaTh B KOHIIE paOOTHI.

Ha nabGoparopayio paboTy CTYyAE€HT JOJKEH MPHUATU C MOATOTOBIEHHBIM KOH-
CIIEKTOM JIA0OPATOPHON PabOTHI.

Bce naboparopnbie paboThl TOKHBI OBITH 0POPMIIEHBI B OTIEIBbHOM <«OKypHa-
7€ AJ1s J1abopaTOpHBIX PabOT». DTO MOKET ObITh OTJEIbHAS TETPaab, B KOTOPOU CTY-
JICHT HAa OCHOBE METOJMYECKHX PEKOMEHJAlUi AJis MpOBEeACHUsl J1abopaTopHOM pa-
00ThI, pa3pabOTaHHBIX KaQeapoi, TOTOBUT CBOM MEPCOHAJIBHBIN KOHCIEKT, MO0 OT-
JEeNbHBIA pa3paOOTaHHBIM U U3JIaHHBIN Kadenpoil MakeT KOHCHEKTa J1abopaTopHOU
paboTHI.

[Ipu gocTaTOYHON TEXHUUYECKOW OCHAIIEHHOCTH y4eOHOW abopaTopuu Ka-
(beapsl CTYACHTHI BBITTOJIHSIOT Ja00paTOpHYIO paboTy, MpeaBapUTENbHO Pa30UBIINCH
no «Opuragam», BKIOYaromuM B ce0s no 4 — 5 crynentoB. Eciu e HeT Takoil Tex-
HUYECKON BO3MOXKHOCTH, TO JiabopaTtopHasi paboTa BBINOJHSETCS cpa3y Bced Moi-
rpynnoit wiu 2 noarpynmsl. [Ipu 3ToM npenogaBaTenb pacupenensieT MEXIy CTY-
J€HTaMU 00sI3aHHOCTH IO BBIMIOJIHEHHUIO JTA0OpaTOpHON paboThI, CTapasich 3aJeUCT-
BOBaTh B pab0OTE KaK MOKHO OOJIbIIIE CTYJEHTOB.

[lepen mpoBeneHueM J1abOpaTOpHOW pabOTHI MpENnoaaBaTeNb WIM ACCUCTH-
pYIOIIMA eMy UHXKeHep (J1abopaHT) yueOHOM 1abopaTopuu MPOBOAUT UHCTPYKTAXK IO
TEXHUKE O€30IaCHOCTH.

[locnie CHATUSL OMBITHBIX JAHHBIX CTYACHTBHI 00pabaThIBAIOT PE3YNbTAThl DKC-
NepUMEHTA, CTPOAT rpaduku (€clii OHU NMPETYCMOTPEHBI B paboTe), JENat0T BHIBOIBI
o pabore.

[locne BbIMONIHEHUs JaOOpPATOPHON paboTHI Ieecoo0pa3HO MPOBOAUTH €€
«3aluTy». ITO MO3BOJSET CTYAEHTaM €€ pa3 MOBTOPUTh U OCMBICIUTH MPOUIECH-
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HBIN MaTepunal, a rrpeno,naBaTemo OLISHHTH CTETNEHb YCBOSCHHSA np(ﬁneanoro CTYACH-
TaMHd MaTe€pualia.

Tekymee TecTHpOBaHHE uenecooﬁpazno NpOBOAHTH 2 - 3 pa3a B TCYCHHE Ce-
MmecTpa. C ero nomolpio NpoBepsAeTCs YCBOSHHE CTYACHTAMH MarepHana, NpoiieH-
HOTO 3a 6-8 Henenb. DTa NpoBepKa A0KHA ObITh AOCTATOYHO IIYOOKOH € TeM, H4To-
OBl OTHOBPEMEHHO CJIYKUTh MOArOTOBKON K MPEACTOALLEMY SK3aMEHY.

JlommxHO 6BITh pa3pabOTaHO HECKOJIbKO BapUAHTOB TECTOBBIX 3aJaHMH C TeM,
4TOOBI OJIU3KO CUJSIINE CTYASHTHI UMEJIN pa3Hble BAPHAHTHI.

Tect xenaTelbHO KOMIIOHOBaTh M3 ISITU WM AECATH BOIPOCOB MPUMEPHO
OJIMHAKOBOW CIIO)KHOCTH, 4TO OOJierdaeTr NperojiaBaTelio BbICTABIEHHE OLIEHOK I10
KOJIMYECTBY BEpPHBIX OTBETOB. IIpH mpoMeKyTOYHOM YHUC/IE PaBHBIX IO CIOXKHOCTU
BOIPOCOB, Hanpumep, 7 — 8 MOXKHO MpUIATh KaKIOMY BONPOCY BECOBON KO Puiim-
€HT B 3aBUCHUMOCTH OT CIIO)KHOCTHU C TaKMM pacyeToM, YTO CyMMa BECOBBIX K03 u-
[{UeHTOB paBHsIack 10.

HeynoBneTBOpUTENIbHO HAaNMCaHHBIE KOHTPOJbHBIE paboThl MEpenuChIBAIOTCS

CTY/ZIEHTaMH [MOBTOPHO IO APYroMy BapHaHTy. BakHbIM METOAMYECKHM TpeOOBaHMU-
€M IIpY NPOBEJEHMH TECTUPOBaHHS SBIIAETCS CBOEBPEMEHHOE O3HAKOMIICHHE CTY-
JIEHTOB C IOMYLIEHHLIMA B HEM OIIMOKAMH.

IIporpammy paspaGoran: BETCRE N

[lleBkyn H.A., K.C-X.H. o /

"~ (nomnucs)

3



PELLEH3HUA
Ha padouyro nporpammy aucuuLIHEbl «b1.0.16 I'mapasanka # rHAPONHEBMONPHBOI»
OIIOII BO no nanpagaenno 23.03.03 Dxcnayaranus TPAHCHOPTHO-TEXHOIOTHYECKHX MaIHH
H KOMILIEKCOB, HANPABICHHOCTE ABTOMOOH.TH H ABTOMOOH.TbHOE X038 CTBO
(kBaampuKaNHA BbIMYCKHHKA — OaKaaasp)

IMynsies Hukonait Hukonaesny, 1oueHT Kadeaps! « TpakTopoB B aBTOMOOWIICH», K.T.H. (1ajiee
10 TEKCTY PElEH3EHT), NpoBejeHa peneH3us paboueil mporpamMsl JHCHHILIHHBL «['HApaBIKa H
ruaponaesmonpusoxy OIIOII BO no nampasnesmio 23.03.03 «Dkcruryaraimsi TpPaHCIOPTHO-
TEXHOIOTHYECKHX MallMH M KOMIUIEKCOBY», HAIPABICHHOCTh «ABTOMOOMIH M aBTOMOOHJILHOE
x03siicTBO» (Gakanaspuar) paspaborannoii B ®I'BOY BO «Poccuiickuit rocy1apCTBeHHBIN arpapHbiii
yuusepcuter — MCXA nmenn K.A. Tumupssera», Ha kadesnpe TEIUIOTEXHUKH, TMAPABIMKH H
sneproobecnedenus npeanpusituii (pazpadorunk — [lleskyn Huxonaii AsexcanapoBuy, IOLEHT, K.C-
X.H.)

PaccMOTpeB Ipe/ICTaBI€HHBIE HA PELEH3UI0 MaTepHalbl, PEHEH3CHT IPHINET K CISTyIOmNM
BBIBOJIAM:

1. IlpenbsBiieHHas pabouas nporpamMmma JHUCUHILIAHBI «Mmapasianka "
ruponHeBMONpuBoay (aaee no texery [Iporpamma) coomeememeyem tpedosannsm PI'OC BO mo
HanpasieHuio 23.03.03 «Okecmryaranys TPaHCIIOPTHO-TEXHOJOTHYECKAX MAlIMH M KOMIUICKCOBY.
[IporpamMma codepoicum BCe OCHOBHBIE pa3Jieiibl, coomeemcmeyem TpeOOBAHUSIM K HOPMATHBHO-
METOIMYECKHMM JOKYMEHTaM.

2 HpeﬂCTaB.TIeHHa.ﬂ B l'[porpamme axmyaﬂbnocmb y4eOHOM JMCUMIUIMHBI B  pamKax
peanuzaiuu OITOIT BO we nodnemcum cowuenwo JMCHUILIMHA OTHOCHTCA K 0053aTe€/bHOM 4acTH
yueOHOTO nuKna — b1. T

3. IlpencrapieHHbIE B l'IporpaMMe ue.na JMCLIATUTHHET coomeemcmeayiom tpeboanusm ®I'OC
BO nanpasnenus 23.03.03 «OxcnuryaTanus TpaHCIIOPTHO-TEXHONIOTMYECKUX MAITHH H KOMILIEKCOB).

4. B coorsercTBuH ¢ [IporpavMmoit 3a aucuuiimHod «'mapaBiuKa ¥ reiponHeBMONPHBO/L)
3aKpervieno 3 komnemenyuu. JlucuuiumHa «[MApaBIAMKA W HAPONHEBMONPHBON) ¥
npeactasiennas [Iporpamma cnocobna peanuzoséame uX B OOBABICHHBIX TPEOOBAHUIX. PesynbraTsl
o6yuenus, npencrtasieHHsie B IIporpaMme B KaTeropusx 3HaTh, yMETb, BIIAJETh COOMEEMCmMEyion
crierpuKe U CONEPKAHMIO TMCIHTLTHHBE M QeMOHCMPUPYIOM GO3MONCHOCHb TIOTYIEHNS 3asiBICHHbIX
pe3yIbTaToB.

5. O6mas prnoeMKOCTb ,zmcummunm «MApaBIAKA ¥ THAPONMHEBMONPHBO/L» COCTABIISET 4
3auéTHble equHuIb (144 gaca).

6. Uudopmanss O B3aUMOCBA3M H3Y4aeMbIX JHMCIHMIUIAH M BONPOCAM HCKIIOYCHHS
NyOTMPOBAHHS B CONEPIKAHMH JWMCLMILINH COOmEemcmeyem JEHCTBUTENbHOCTH.  JluciuiuiuHa
«MapaBIMKA ¥ THAPOITHEBMONPHBOLY B3auMOCBs3aHa ¢ apyruvu aucummumnamu OITOII BO u
Y4eGHOro riaxa 1o Hanpasienuio 23,03.03. <<9KcnnyaTauHﬂ TPAHCIIOPTHO-TEXHOJIOTHYECKUX MalllHH
U KOMILTEKCOB» M BO3MOYKHOCTS JyOIMPOBAHHS B COIEPIKAHUU OTCYTCTBYET.

7. IlpencraBieHHas [Tporpamma nmpeAronaraeTt MCIIOJIb30BAHHE COBPEMEHHBIX
00pa3zoBaTeIbHBIX TEXHOIOIUM, HCIIOIL3YEMBIC NIPH PeATH3aLUH Pa3IHYHbIX BH/IOB yueOHO# padOTHI.
DopMbI 00pa30BaTEIbHBIX TEXHOJIOTHH coomeemcmeyiom crielu(puKe TUCIHUILUTHHDL.

8. Ilporpamma mucuummmnsl «[mapaBiaMKa M THAPONHEBMONPHBOA) mnpeinonaraet 17
3aHATHN B MHTEPAKTHBHOHA (popme.

9. Buael, coiepXkaHHe H . TPYAOEMKOCTB camocTosiTeNlbHON  paboThl  CTYIEHTOB,
npejcrasienssie B IIporpamme, coomeemcmeyiom TpeOOBaHHAM K TMOATOTOBKE BBITYCKHHKOB,
comepxaummes  Bo  PI'OC BO Hanpaﬁneﬂnﬂ 23.03.03 «Dkcmiyatanus — TPaHCIOPTHO-
TEXHOJIOTHUECKUX MANIMH H KOMILIEKCOBY. |

10. IpexcTaBneHHsle W omuicannbie B [Iporpamme (opmbl mexyujer OLCHKH 3HAHUH
(BBIMOJIHEHWE M 3alIMTa JabopaTopHBIX paboT. y4acTHe B TECTHPOBAHMH, BBIIOJHECHHE PacyeTHO-
rpadpudyeckoli paGoTHl M ayAMTOPHBIX 3aJaHHSX - paboTa C TEXHHYECKOH JIATEpaTypOi),
coomeemcmeyiom criel(uKe JUCIUILTHHEL H TPEOOBAHUAM K BBITYCKHUKAM.

®opMa TPOMEKYTOUHOrO KOHTPOJIs 3HAHHH CTyJeHTOB, mpeiycmorpenHas IIporpammoi,

cymecTpisieTcsl B popme dK3aMeHa, YTo coomeemcmeyem CTaryCy JUCHHILIAHBL, KaK JTHCIHILIMHEI




; 23.03.03
«DKCIUTyaTal#s TPAHCIOPTHO-TEXHOIOTHYECKAX MAlIHH H mum

13. MarepHanbHO-TEXHHYECKOE OOecredeHHe IHCHMILIHHBI COOTBETCTBYET crenuduxe
nucuuiueel - «BApaBIHKAa H  THAPONHEBMONPHBOA» H  o0ecneusBacT  HCNOIL30BaHHE
COBpPEMEHHBIX 00pa30BaTe/IbHBIX, B TOM YHC/IC HHTEPAKTHBHBIX METO0B OOYHCHHA.

14. Meroguueckie  PEeKOMEHJAUMH  CTYAGHTAM H  METOJHMYECKHE  PEKOMEHJaluu
IIpenoiaBare/siM 110 OpraHM3alMd OOyYeHHs MO AMCUMILIMHE JAl0T NPEACTaBICHHE O cnenuduke
oOyuenust no guciuminne «CuapaBiIHKa B rEAPONHEBMONPHBOL.

OBIIHE BBIBO/bI

Ha ocHOBaHMHM IpOBEICHHOW pELEH3HH MOKHO CJeJaTh 3aKIIO4YEHHE, YTO Xapakrtep,
CTpyKTypa W  cojepkaHue paboueii  mporpammbl  jgucnuiuimebl  «l'mapaBamka  wu
ruaponnesmonpusoay OIIOII BO no nanpasaesuio 23.03.03 ODkcrutyataumss TPaHCIIOPTHO-
TEXHOJIOTHYECKUX MAlIMH = M KOMIUICKCOB, HANPABICHHOCTh «ABTOMOOWIM H aBTOMOOHIIbHOE
XO3SMCTBO» (KBAIA(HKAIMA BBIMYCKHHKA — - Gamnasp), paszpaborannast Illeskynom Hukonaem
AJleKcaHpOBAYEM, JOUEHTOM, K.C-X.H. :W tpedosanusm ®I'OC BO, cospemeHHBIM
TpeGOBaHMsAM SKOHOMHKH, PBIHKA TPY/a M MO3BOJMT NPH €€ pealn3alud YCHEeIUHO 0OecnequTh
(hopMupoBanue 3aBNIEHHBIX KOMIICTEHIME.
qent Kadeaps «TpakTOpoB U aBTOMOGHMIIE», K.T.H.
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