[lokymenT npamen OCTOMMFMWE‘P@PBO CEJbCKOI'O X03ICTBA POCCUMCKOM ®EAEPALIANA

VHdopm ’Q; Ik . ®EJEPAJTLHOE 'OCY IAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJILHOE Y‘IPE)KII,EH.PIE BBLICIIEI'O OBPA3OBAHHSA
s YT aeJEé)fmﬁgm{CKa Hepﬂe r OCY,IIAH Pr CTBEHHBIN ATPAPHBINA VHUBEPCUTET —
ok XaHWUKM M SHEpPreTuK qUKY

5 A 'MIEK A it i A. THAMUPSI3EBA»
. (®I'BOY BO PT'AY - MCXA umenn K.A. Tumupsizesa)
7823amLU/ LGJLGUUGTLUW

W

WHCTUTYT MeXaHUKHU U 3HepreTuku uMenu B.I1. I'opsukuna
Kadenpa «TennorexHuka, riipaBiuKa ¥ S3HEProodecneueHre mpearnpusTH»

YTBEP}K)],AIO
H.o. ﬂﬂpélcropa HHca: TyTa MEXaHUKH M
3HepreTHKH HMeHH Bl I'opsuxuna

.' 7 . 1 3 H-.A ]lleBKyH
¢ /X/’, 4 '._',g.',"k._'a. gut |

252022 .

PABOYASI TIPOT'PAMMA JMACIUTLIMHBI
51.0.16 THIAPABJIMKA ¥ I'IPOITHEBMOIIPUBO/I

JUIS IOATOTOBKH 6aKaJ'IaBp()B

@®I'oC BO

Hanpagsnenue: 23.03.03 DkcmnyaTalysi TPaHCIIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMILIEKCOB

HaHpaBJTeHHOCTI:: CepBPIC TPaHCHOPTHBIX U TEXHOJMOTHUYECKUX MAILIUH

Kypc 1, 2
Cemecrp 2, 3

®opma 00yuenus: 3a04Hast

"o Havana moAroTrosku: 2022

Mocksa, 2022



Paspabotuux: [lleBkyn H.A., K.C-X.H, IOLEHT /

(MO, yuenas cTEneHs, yueHOE IBAHHE) /« 20 2O 2022 r.
Penensent: [1ynses H.H., K.T.H., 1OLIEHT (

(®MO, yuenas cTeneHs, yieH0E IBAHHE) (noamkce)

«7ty <O 2022 r.

[porpavMma cocTaBieHa B cooTBeTcTBHM ¢ Tpebosanusmu ®I'OC BO, npodeccuo-
HasmbHBIX cTaHaapToB 13.001 Crnenmanuct B 00nacTi MEXaHM3allMM CEIIbCKOro XO-
3sitcTBa, 31.004 CrieUanycT Mo MeXaTpOHHBIM CHCTeMaM aBToMobuis, 33.005 Cne-
[MATUCT 10 TEXHUYECKOMY JIMArHOCTUPOBAHUIO U KOHTPOJIO TEXHHYECKOIO COCTOs-
HUS aBTOTPAHCIOPTHBIX CPEJCTB NMPH IMEPUOIAUYECKOM TEXHHYECKOM KOHTpoOIe H
yueGHOro TIaHa 110 HampaBlIeHHIo noarotrosku 23.03.03 Dxcruryataius TpaHCIopT-
HO-TEXHOJOTHYECKUX MAIIWH U KOMIUIEKCOB M y4e0HOro0 miaHa

[Tporpamma obGcyxaeHa Ha 3acefaHuu Kadeapsl «TernioTexHWKa, MMAPABIAKA M
sHEeproodecrneYeHue NpeAnpUITHIA
npotokon Ne 5 or« /¥ »_ /¢ 2022r.

)/
U.o. 3aB. kadenpoit KoxeBnukopa Haranbs ['eoprueBHa, K.1.H., JOUEHT (=7

(@O, yuenas cTENeHb, YHEHOE SBAHNKE) (noanHes)

«/F» ___¢®P 2022,

CornacoBaHo:

/TIpencenarens yae6HO-MeTOAHYECKOH KOMUCCHHU

MHCTUTYTa MEXaHUKH H SHEPIreTHKH ;
nmend B.IIL ['opsukuna : /%%/’,
(@HO, yuenas cTencHs, yIcHOE :mgtj./ (noarmes)

«/%» 1o 2022r,

3aBe/IyIOMIHil BBITyCKaroOLIel Kadeapoll TeXHHYEeCKOro cgpbrca MallMH W 000pyno-
BaHUs
Amatenko A.C., 1.T.H., IOLIEHT

(@HO, yuenas cTeneis, yIeHOE IBAHHE) (noanmes)

«AB» o 2022r.

;éaae,uy}omﬂﬁ otaenom komruiekroBanus LIHD w7 ;;L i g A

/ (nOANHCH)

/



COJAEP/)KAHUE

AHHOTALLIHS .....cooeeeeeeeiccneeeiececccsssssnnssesecsssssnssssesssssssnssssassssssssssssssssssssssssnssssssssssssssssnssasssssssnsasssasasssss 4
1. HEJIb OCBOEHMUS JTUCIHHIIIIHDBIL ............oueeiieeenrrcneeeneeeecccsssssnnsssecesssssnasssssssessssssssssssssssssssnassssssssssssnns 5
2. MECTO JUCIHHUIIJIMHBI B YUEBHOM ITPOIIECCE ........cuueeiieccercccnneeeeeeeeecesssssnsssseccssssnasssssssessssssnnasans 5
3. HEPEYEHD IIVIAHUPYEMBIX PE3YJbBTATOB OBYUYEHUS 11O )II/ICHI/IHUJII/IHE, COOTHECEHHBbBIX
C INTIAHUPYEMBIMMU PE3YJBTATAMMU OCBOEHUS OBPA30OBATEJIBHOU ITPOT'PAMMBL........... 6
4. CTPYKTYPA U COAEP KAHUE JIUCIHHUITIIMHDBIL ............ovveeereeeerrrnnernneeeecccscssnaseeecssssonnasssasassens 6
4.1 PACIIPEJIEJIEHUE TPYJOEMKOCTHU JUCLIATIIAHBI TTO BUIAM PABOT ..cevvvniiiiiieeeieee et e e et eeevaeesenaneees 6
TIO CEMECTPAM ....ootttiiieeeeeeeeeeeetteee et tee e e e e e e e ettt e e e e e ataaeeeeeeeeee s e eeeessenaeeeeesssssaaaaeeeeeeseerateeeeseerrrrannnnes 6
4.2 COJEPKAHUE JIMCLIATIIIFIHDL. ......oovvviiiieeeeeeeeeeeetit e eeeeeeeete e e e e e e e e e et e e e eaa e e e e e e e e s aaaaaeeessatannneeeeseerssasnnnns 9
4.3 JIEKIMW/TTABOPATOPHBIE BAHSTHS ...ooooviiiiiiiiiiiieieeee e 13
5. OBPA3OBATEJIBHBIE TEXHOJIOT T .......ccccceeeeeeeeeeeeeeeeeeeeessessesssssssssssssssssssssssssssssssse w17
6. TEKYLIIUIA KOHTPO.JIb YCIEBAEMOCTHU U IPOMEKYT3AOYHASIATTECTALIAS [1O UTOT'AM
OCBOEHMUS IUCIHHITITIHHDBL.......ccccccieirrcneeereeceseecsscsnnseeeccsssssnasssessssssnssssssassssssssssssassssssssssnssssnasas 18
6.1. TUTIOBBIE KOHTPOJILHBIE 3AJAHWS YJIM UHBIE MATEPUAJIBI, HEOBXOUMBIE JIJI OLIEHKU 3HAHUI, YMEHUIN 1
HABBIKOB 1 (MJIA) OTIBITA JIEATEIIBHOCT M ....cc.vvveieieereeeeereeeeerereeesssssesesssesessssessssssessessssssssssssessssssesssssseessesssses 18
6.2. OIIMCAHME ITOKA3ATEJIEN U KPUTEPUEB KOHTPOJISI VCITEBAEMOCTHU, OITMCAHUE IIKAJI OLITEHUBAHMS. ..... 22
7. YAEBHO-METOAUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME JJUCHUIIJIMHBL........... 24
7.1 OCHOBHAST JIATEPATYPA .....outuuueeeeeeeeeeeettieeeeeeettteeeeeeeesesssaataaeeeesataaeeessesersrtttaaaeeeesssesneeeesssessrrsaaaesseeeeees 24
7.2 JIOTIOJTHUTEJIBHAS JIATEPATYPA ...t e e e e e e e e e e e ettt e e e e e e nsnssssssnsssssssss e nnnnnnnnnnnns 24
7.3 HOPMATHBHBIE ITPABOBBIE AKTDBI .....evvuuuuiieeeeeeieeetiiieeseeeatiieeeeeeseesesasaaeeeeeessuaeeeeesssssssannaesesessessaeeeesssessrans 25
7.4 METOJUYECKME YKA3AHU S, PEKOMEHJAIIA U JIPYTUE MATEPUAJIBI K BAHATHSIM ... 25
8. IEPEYEHb PECYPCOB HH®OPMAILIMOHHO-TEJIEKOMMYHUKALIMOHHO CETH
«MUHTEPHET», HEOBXOJUMBIX JJI51 OCBOEHUS JUCHUITINHBI (MOIYJIS)...cccvcnerecccccccenaananes 25
9. MIEPEYEHDB ITPOI'PAMMHOI'O OGECIIEYEHUSA U UH®OPMAIIMOHHBIX CITPABOYHBIX
CHICTEM.....eeeeeeeeeceeeceeeeeeesssceseessssssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssanssssssssssssssssssss 26
10. OIMCAHUE MATEPHAJIbBHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM 1151
OCYHIECTBJIEHHU A OBPA30OBATEJIBHOT'O ITPOLIECCA IO AUCIUIIJIMHE MOYJ10)........... 26
11. METOANMYECKHUE PEKOMEHJAIIMA OBYYAIOIIUMCS IO OCBOEHUIO JUCHUIIJIUHBI..27
BuJibl U ®OPMBI OTPABOTKH MPOITYIIEHHBIX BAHATHI.......cooiiiiiiiiiiiiiiiiiiiii e 28
12. METOJAMYECKHUE PEKOMEHJAIIMUA ITPEIIOJABATEJISIM 110 OPTAHU3ALIMUA OBYUYEHUA 11O
JIMCHHIIIIHTHE ......coueeeeieeeiirrcrneettecesecesssssnnssssecsssssnsssssssssssssssssssssssssssssssassssssssssssssssnssssssssssssanssssssssssnnssnnases 28



AHHOTALINSA

padoueii nporpammbl yueOHoi aucuumuiuabl 51.0.16 «'HAPABJIMKA U
I'MAPOITHEBMOIIPUBO/I» nJist moAroTOBKHM 0aKAJIABPOB 10 HANPABJICHUIO
noaAroroBku 23.03.03 «Ikcmiryartanus TPAHCHOPTHO-TEXHOJIOTMYECKHX MAIIMH

1 KOMILJIEKCOB», HANPABJCHHOCTH «CepBHC TPAHCHOPTHBIX U TEXHOJOIHYECKHX
MAaIInH)

Heabo ocBoenust AUCHUILVIMHBI «['MapaBIuMKa W TUAPOIHEBMOIIPUBOI»
aBigeTcss (QOpMUpPOBaHUE y OOYyYaIOIIMXCS KOMIIETEHIMHM, 00ecreurBaronux
CIOCOOHOCTh K PEIICHHUIO MPOU3BOACTBEHHO-TEXHOJIOIMYECKUX U  PacyeTHO-
MPOEKTHBIX 3aJlay MPOo(EeCcCHOHATBLHON AEsITENbHOCTH, & UMEHHO: (POPMYyIUpPOBAThH B
paMKax IIOCTaBJIEHHOW LEIM IPOEKTa COBOKYIHOCTh B3aMMOCBSI3aHHBIX 3aj1ad,
00€eCleynBaloIUX €€ JOCTHXKEHHE, ONMPENeNaTh OXKUIAeMble Pe3yJbTaThl pelIeHUs
BBIJICJIEHHBIX 3a7a4; MPOEKTHUPOBATh PEIMIEHUE KOHKPETHOM 3aJaud IpPOEKTa,
BbIOMpas ONTUMAJbHBIM CIOCOO €€ pelIeHMs, UCXOd U3 JEUCTBYIOIIMX MPaBOBBIX
HOPM U HUMEIOLIMXCS PECYPCOB U OTPAHUUYECHMIL; pellaTh KOHKPETHBIE 3a/1a4 MPOEKTa
3asBJIEHHOI'0 KA4eCTBa U 32 YCTAHOBJIEHHOE BPEMS; UCIIOIb30BaTh 3HAHUSI OCHOBHBIX
3aKOHOB MaTEMATUYECKUX U €CTECTBEHHBIX HAYK JUIA PEIICHUS CTAHAApPTHBIX 3ajad
B 00JIaCTH HKCILTyaTallMk TPAHCHIOPTHBIX U TPAHCHOPTHO-TEXHOJIOTMYECKUX MAIIIUH;
UCIIOIb30BaTh COBPEMEHHBIE METOJbl OJKCIEPUMEHTANBHBIX HCCIEIOBAHUN U
UCIIBITAHUI B MPOQECCUOHATIBHON NESITEIbHOCTH; O]l PYKOBOJCTBOM CHEIMAINCTA
0oJiee BBICOKOW KBaldM(UKAIMM Y4acTBOBATH B MPOBEICHUU HKCIIEPUMEHTAIBHBIX
MCCJIEIOBAHUSX MPOLIECCOB U UCIBITAHUAX B MPOGECCUOHATBHON e TEIbHOCTH.

MecTo AuCHUILIMHBI B Y4eOHOM IUIaHe: AUCIUIUIMHA BKJIOYEHa B 00s3a-
TEJIbHYIO YacTh Y4eOHOTO IUIaHA MO HampasieHuto noarotoBku 23.03.03 «Okcemnya-
Taluusl TPAHCIIOPTHO-TEXHOJOTMUYECKUX MAIIMH M KOMIUIEKCOB», UK bl., nucrun-
JIMHA OCBAMBAETCA B 2 U 3 CEMECTpaXx.

TpedoBanus K pe3yabTaTaM OCBOCHHA JMCHUIIMHBI: B pE3yJIbTATE OCBOE-
HUSL JUCHUIUIMHBL (opMmupytoTcsa cieayromue komnerenuun: YK -2 (VK-2.1; VK-
2.2; YK-2.3); OIIK-1 (OIIK-1.2); OIIK-3 (OIIK-3.1; OIIK-3.2).

KpaTtkoe copep:kanme aucuuniamubl: ['napocratuka. CoctosHust abCoOIOT-
HOTO M OTHOCUTEJIBHOTO PABHOBECHUS KUIAKOCTU. [ MApOCTaTUUECKOE JABICHUE U €TO
CBOICTBa. AOCOJIIOTHOE M U30BITOYHOE AaBiieHHe, BakyyM. Cuiia aBleHUs >KHUJIKO-
CTM Ha IUIOCKHME M KPHUBOJWHEWHBIE IMOBEPXHOCTU. ['MIponnHamMuKa. YpaBHEHHE
bepnyun 11 moTOKAa MOCAIBHOM M PEAIbHOM KUAKOCTH. DU3NYECKUM CMBICT U
rpaduueckas MHTepIpeTalusl ypaBHenus bepHysmin. Pexumbl 1BUKEHUS KUIKOCTH.
IloTepn Hamopa no anuHe. MecTHble noTepu Hamnopa. Mcredenue uepes manble OT-
BEpCTHA B TOHKOM CTEHKE WM HACAJAKU NMPU MOCTOSIHHOM Hamope. ['mapaBiandeckuii
ynap B HamopHoMm TpyoorpoBone. Kinaccudukauus tpybomnposogos. Hasnauenwue,
KJaccuukanus TUApaBIMYeCKUX MalllMH U 00sacTh npuMenenus. [lapametpsl, xa-
pakTepu3yolue paboTy HACOCOB: MOjaya, HAMoOp, MOIIHOCTh, K. JuHaMuueckue
Hacochl. O0bemMHbIe Hacochl. Ha3zHaueHue u oOuras XxapaKTepucTuKa TuIporpuBoa.
Knaccuduxkanus ruaponpuBooB. ['uaponnnamuueckue nepenaun. [lTneBMonpuBo/.

OO0uas Tpy10eMKOCTh JUCHMILIUHBI: 144 yacoB/4 3au. ef.

IIpoMeKyTOUYHBIN KOHTPOJIb: DK3aMEH



1. Ileab oCBOEHHUS JUCHUILIMHDbI

enpto ocBoeHus AucuHUIUIMHBL «['UapaBIMka W TUIPOMHEBMOIPUBOJI»
ABIIAEeTCS. OPMUPOBAHUE Yy O0YUAIOIIUXCSA KOMIIETEHIIMM, CIIOCOOHOCTh K PEIIECHUIO
MPOU3BOICTBEHHO-TEXHOJIOTUUECKHUX u pacyeTHO-IIPOEKTHBIX 3asay
npoecCHOHanbHON  JESATeNIbHOCTH, a HWMEHHO: (opMyIupoBaTh B paMKax
MOCTABJICHHOW I  MPOEKTa  COBOKYMHOCTb  B3aUMOCBS3aHHBIX  3ajady,
00€ecCreynBaloIUX €€ JOCTHXKEHHE, ONMPENeNaTh OXKUIAEMble Pe3yJbTaThl pelieHUs
BBIJICJICHHBIX 3a/1ay; MPOEKTUPOBATh pEIICHHEe KOHKPETHOM 3aJlladyu TpOEKTa,
BbIOMpAas ONTUMAJbHBIM CIOCOO €€ pelIeHMs, UCXOM U3 JEUCTBYIOIIMX MPaBOBBIX
HOPM U MMEIOIINXCS PECYPCOB M OTPAaHUUYEHUH; peliaTh KOHKPETHBIE 3a/1a4 MPOEKTa
3asIBJICHHOI'O0 KayeCTBa M 32 YCTaHOBJIEHHOE BPEMsI; UCII0JIb30BaTh 3HAHUSI OCHOBHBIX
3aKOHOB MaTEMAaTUYECKUX U €CTECTBEHHBIX HAYK ISl PEIICHUs CTAaHJApPTHBIX 3aaad
B 00JIaCTH DKCILTyaTallii TPAHCHIOPTHBIX M TPAHCHOPTHO-TEXHOJIOTMYECKUX MAIIIUH;
UCIIOJIb30BaTh COBPEMEHHBIE METOJIbl JKCIIEPUMEHTAJIbHBIX HCCIECOBAaHUN U
UCIIBITAHUI B MPOQECCUOHATIBHON NIESITEIbHOCTH; O]l PYKOBOJCTBOM CHEIHAINCTA
0oJiee BBICOKOW KBaldM(UKAIIMK Yy4acTBOBATH B MPOBEJCHUU HKCIIEPUMEHTAIBHBIX
MCCJIEIOBAHUSX TPOLECCOB U UCHBITAHUSAX B MPOPECCUOHAIBHOU JEATETBHOCTH C
MCIIOJIb30BAaHUEM COBPEMEHHBIX U(POBbIX HHCTpYMEHTOB (Google Jamboard, Miro,
Kahoot) u nporpammusix nponykroB MS Excel, Word, Power Point u nip..

Hcnonb3oBanue HUQPPOBBIX TEXHOJOTUNA MOBBICUT 3 ()EKTUBHOCTH 00pa3oBa-
TEJNBHOT'O IpOLiecca, BCAEACTBUE YINPOLIEHUS OPraHU3allMOHHBIX 3a]a4, 4TO IM03BO-
JSI€T YBETUYUTh 00beM 00pa30BaTeNIbHOIO KOHTEHTA, OTPadOTaTh peajbHble HABBIKU
B BUPTYaJbHOU CpeeE.

2. MecTO TMCHHUILJIMHBI B Y4e0OHOM IpoLecce

Huciummna «['uapaBivka ¥ THAPOMHEBMOIPHUBOI» OTHOCUTCA K 00s13aTelb-
Hol yactu biioka 1 «/{ucuumuinnael (Moaynu)» ydyeOHoro miana. Jucuumnuna «I'ua-
paBiIMKa W THUAPONHEBMOIPUBOA» PEAIU3YETCs] B COOTBETCTBUHM C TPeOOBaHUSIMHU
OI'OC BO, npodeccuonanbubix ctanaaptoB 13.001 Cnernuanuct B obnactu mexa-
HU3alUU CEbCKOro xo3sicTBa, 31.004 Cnennanuct no MEXaTpOHHBIM CHCTEMaM aB-
tomobomis, 33.005 Crienuanuct Mo TeXHUYECKOMY JUArHOCTUPOBAHUIO M KOHTPOJIIO
TEXHUYECKOTO COCTOSIHUSI aBTOTPAHCIOPTHBIX CPEJCTB MPU MEPUOINYECKOM TEXHU-
yeckoM koHTpoise, OIIOIT BO u Yyebnoro mnana no Hanpasnenuto 23.03.03 «Okce-
TUTyaTalus TPAHCIOPTHO-TEXHOJIOTMYECKUX MAalIMH M KOMIUJIEKCOBY», HaIpaBJICH-
HOCTb «CepBHC TPAHCIIOPTHBIX U TEXHOJIOTHUYECKUX MAILIUH.

[IpenmecTByomUMHA KypcaMH, Ha KOTOPBIX HEMOCPEJCTBEHHO Oa3zupyercs
aUucIUIUIMHA «[ UIpaBiavKa U TUIPOIHEBMOINIPUBOAY ABISIOTCS MatemaTuka (1 Kypc,
1 u 2 cemectp), pusuka (1 kypc, 1 u 2 cemectp), Teopernueckast mexanuka (1 kypc, 1
u 2 ceMecTp), HauepTaTenbHas reometpust (1 kype, 1 u 2 cemectp).

Huciumunaa «'uapaBiuka U THIPOINHEBMONPUBOI» SIBISETCS OCHOBOIOJIA-
raronieil u3ydyeHus CIAeAYIOMMX AUCIUIUIMH: TUAPABIMYECKHE W MHEBMATHYECKUE
cuctembl MamuH AIIK (3 kypc, 5 u 6 cemecTp), KOHCTPYKIUS U SKCIUTyaTallMOHHbBIE



CBOICTBa TPAHCIOPTHO-TEXHOJOIMUECKUX MAaIllMH U KOMIUIEKCOB (4 Kypc, 7 u 8 ce-
MECTp), pacueT NMPOEKTUPOBAHUS MPUBOJOB U pabodero odopynosanus TTM cnenu-
anbHOTrO HazHayeHus (3 Kypc, 6 ceMecTp), MO bEMHO-TPAHCIIOPTHBIE U MOTPY304YHbIC
Mamunbl AIIK (4 xkype, 7 u 8 cemecTphl), IKCIUTyaTallMOHHBIE MaTepuaibl (4 u 5
Kypchl, 8 1 9 ceMecTphl).

OcoOEHHOCTBIO JUCHUIUIMHBI SIBISIETCS HE TOJBKO €€ TEOPETUYECKOEe, HO U
MPUKIaJHOE 3HAYEHHUE MPU MOJIr0TOBKE 0akalaBpoB JaHHOTO Npoduiist. 3HaHus, TO-
Jy4YEHHbIE B XOJE€ OCBOCHUM AUCHMIUIMHBI «[ WIpaBivKa U THUIPOMHEBMOIPUBOIY,
HEOOXOIUMBI JIJISl pealu3aluy TMPOU3BOJCTBEHHO-TEXHOJIOTHYECKOTO U PacyeTHO-
MPOEKTHOTO BHJIOB JICSITENIbBHOCTH, @ UMEHHO (OPMYJIUMPOBAHUS B paMKaxX IOCTaB-
JICHHOM 11eJIM MPOEKTa COBOKYIMHOCTH B3aMMOCBSI3aHHBIX 3a71a4, 00ECIEYNBAIOLIUX €€
JNOCTH>KEHUE, ONPEACIICHUS 0KUAAEMBIX PE3YJIbTATOB PELICHUS BBIJCICHHBIX 3a/aY;
MIPOCKTUPOBAHMS PEIICHUS KOHKPETHOM 3ajlaud MPOEKTa, BHIOUpAs ONTUMAJIbHBIN
croco0 ee peuieHus, UCXOos U3 JEeHUCTBYIOIIMX MPABOBBIX HOPM U MMEIOIIUXCS pe-
CYypCOB U OTPAaHUYECHMII; PEIICHUS] KOHKPETHBIX 3a/1a4 IIPOEKTa 3asiBJIEHHOTO KavecT-
Ba U 32 YCTAHOBJICHHOE BpEMsl; UCIIOJIb30BAHUSI 3HAHUN OCHOBHBIX 3aKOHOB Marema-
TUYECKUX U €CTECTBEHHBIX HAyK JJIS PEIICHHUs CTaHAApTHBIX 3a7ad B 00JACTH JKC-
IJTyaTallMy TPAHCHOPTHBIX U TPAHCIOPTHO-TEXHOJOTUYECKUX MAILIMH; MCIOJIb30Ba-
HUSI COBPEMEHHBIX METOJIOB JKCIEPUMEHTAJbHBIX HCCIECAOBAHMN W HCHBITAHUN B
npodeccuoHanbHOM AESITeNIbHOCTH; MO PYKOBOACTBOM CHeUanrcTa 0ojee BhICOKOU
KBaTU(UKAIIUA YIaCTHSI B MPOBEJACHUU SKCIICPUMEHTAIBHBIX UCCICAOBAHUSX TPO-
[IECCOB U UCHBITAHUAX B MPO(PECCHOHAIBHON AESATEIBHOCTH.

Paboyas mporpamMmma TuCHUIUIMHBL «I UIpaBIUKa U THUIAPOITHEBMOIPUBOIY IS
WHBAJIUJIOB U JIUI[ C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBBSI pa3pabaThIBaeTCS
WHIUBUIYATbHO C YY€TOM OCOOECHHOCTEH MCUXO(PU3UYECKOr0 pa3BUTHUS, UHIUBUY-
aJIbHBIX BO3MOXKHOCTEU U COCTOSIHUS 3J0POBbSI TAKUX 00YyUaIOUTUXCS.

3. IlepevyeHb MIIAHUPYEMBbIX Pe3yJbTATOB 00y4eHHS M0 JUCIHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJibTaTAMHU OCBOCHHUSI 00pa30BaTeIbHOM
NMporpamMmabl

OOpa3oBaTellbHBIC PE3YJIBTATHl OCBOCHUS TUCIUTUIMHBI 00y4YaromnUMCs, pe/I-
cTaBJieHbI B Ta0ue 1.

4. CTpyKTYypa U cofiepKaAHUE TUCHUILIMHBI

4.1 PacnpeaesieHre TPYA0EMKOCTH JUCHUIIMHBI 10 BUAaAM padoT
1o cemecTpam

O6m1ast TpyI0EMKOCTh TUCIUIUIMHBI cocTaBisieT 4 3ad.e. (144 daca), ux pac-
npeesieHre mo Buaam padoT B 2 U 3 cemecTpax MpecTaBieHo B TadauIe 2.



TpeOoBaHud K pe3yJibTaTaM OCBOCHHS Y4eOHOM TUCHMILIMHBI

Tabnuia 1

LIEJIM U BBIOUPATh ONTUMAJIb-
HbIE CIIOCOOBI UX PEIICHHUS,
HCXOMS U3 ACHCTBYIOIIMX Ipa-
BOBBIX HOPM, UMEIOIIUXCS pe-

CypCOB U OTpaHUYEHUN

paMKax MOCTaBJICHHOMN
LIEJTU TTPOEKTa COBO-
KYITHOCTh B3aUMOCBSI-
3aHHBIX 3aJ1a4, o0ecre-
YUBAIOIIHX €€ JOCTH-
KEHUe, OTPEIEISIET
0’KHJIaeMbI€ pPe3yJIbTa-
THI PEILICHUS BbIJICICH-
HBIX 33/1a4

MOCBA3aHHBIX 3ada4 IJIsd
JOCTHIKCHUS IIOCTAaBJICH-
HOW LIeJIM MPOEKTa C UC-
II0JIb30BAHUEM DJIEKTPOH-
HBIX PECYPCOB

€KTa COBOKYITHOCTb B3au-
MOCBSI3aHHBIX 3aJ1ad,
o0ecreynBaroImux ee 10C-
TH)KEHHE C TPUMEHEHUEM
COBPEMEHHBIX IIU(POBBIX
uHcTpyMeHTOB (Google
Jamboard, Miro, Kahoot).
OTIPEJICTISITh OXKHIAEMbIC
PE3yJIbTaThl PELICHUS BbI-
JIeTICHHBIX 3a/1a4.

Ne Kon Coepskanie WNHukatopel komrie- B pesynbraTe n3ydeHus: yaeOHOW JUCHUILIMHBI 00YJarONIMecs TOJKHBI:
| xoMIIe- P " TEHLIUH
n/m KOMITIETEHINH (MU €€ 4acTn) 3HaTh yMETh BJIAJIETh
TEHIIUU (s 3++)
1. |YK-2 Crnioco6eH onpeaensTb Kpyr YK-2.1 crocoOb! (hopMynupoBa- | GOPMYyIHUPOBATH B paMKaX | HaBBIKaMU (POPMYIHUPO-
3aJ1a4 B paMKax I10CTaBJIEHHOMN dopmynupyer B HUS COBOKYIHOCTH B3aW- |IIOCTaBJIEHHOMW IEJIM IPO- |BaHMs B paMKax IOCTaB-

JICHHOM LIeJIM ITPOEKTa
COBOKYITHOCTH B3aUMO-
CBS3aHHBIX 3a7a4, o0ec-
IICYUBAKOIINX €€ JOCTHU-
KCHHUEC, KOMMYHUKallUN
MOCpPECTBOM SH-

nekc. Tenemoct, SH-
nekc.lloura u 1.7..
HaBbIKaMM OIIPCACIICHUA
0>KHMJIa€MBIX pe3yibTa-
TOB PCIICHUSA BBIACIICH-
HBIX 3aJ1a4.

YK-2.2

IIpoextupyer pe-
LIEHUE KOHKPETHOU
3aJ1a4uM MPOEKTa, BbI-
Oupasi ONTUMATBHBIN
crocob ee peleHus,
HCXOMS U3 JACUCTBYIO-
IIMX IPABOBBIX HOPM U
MMEIOIINXCS PECYPCOB
Y OTpaHUYECHUI

MOHATHE MTPOEKTA, STAIIbI
Y OTPaHUYEHUS TPOCKT-
HOH JIeSITeILHOCTH;

BBIOpATh ONTUMAJIbHBIN
croco0 penieHust KoH-
KpETHOM 3aJ1a4M IIPOEKTa
C IPUMEHEHUEM IJIEK-
TPOHHBIX PECYPCOB;

HaBBIKaMU BbIOOpA OTI-
THMaJbHOTO crocoda
pelieHuss KOHKPETHOU
3aJ1auM MPOEKTa C yye-
TOM JEHCTBYIOIIUX IIpa-
BOBBIX HOPM U MMEIO-
LIUXCS pecypcoB (B TOM
quClie JIEKTPOHHBIX) U
OTpaHUYCHU N

VK-2.3

Pemraer koHkpeT-
HBIE 3a/1a4 IIPOEKTa 3a-
SIBJICHHOT'O Ka4eCcTBa U

MCTOAbI pCIICHHA KOH-
KPCTHBIX 3a/Ja4 IMPOCKTa
3aj4BJICHHOTO Ka4y€CTBa U
3a YCTAHOBJICHHOC BpCMs.

penaTb KOHKPETHBIE 3a-
Jla4 IIPOEKTa 3asBJICHHOTO
Ka4yeCTBa U 3a YCTAHOB-
JICHHOE BpeMs C IIpUMe-

MCTOJaMU PCUICHUA
KOHKPCTHBIX 3a1a4 Ipo-
CKTa 3as1BJICHHOT'O Ka4d¢C-
CTBAa M 3a YCTAHOBJICH-
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3a yCTaHOBJICHHOE
BpeMs

HCHUCM JJICKTPOHHBIX PC-
CypcoB

HOC BpEMs C IPUMCHE-
HHUCM BJICKTPOHHBIX
CpCACTB KOMMYHUKAIIUU.

OIIK-1 |Croco0eH nNpuMeHSATh €ECTECT- OIIK-1.2 OCHOBHBI€ ITOJIOKEHUS peuniaTh TUIOBBIC 3a/1a4¥ | HABBIKAMH pacdera ruj-
BEHHOHAYYHbIE U OOIIEHHXke- Hcnonp3yeT 3Ha- | CTaTUKU U JUHAMHMKU IUTSL pacdeTa CTaHJapTHBIX | paBIMYECKUX CUCTEM U
HEpHbIE 3HAHUS, METO/bl Ma- |HHUS OCHOBHBIX 3aKOHOB | )KMJIKOCTH, COCTaBJISIFO- | THUJPABINYECKUX CUCTEM | 110A00pa TMIPOMEXaHU-
TEMaTUYECKOr0 aHaIM3a U MO- | MATEMAaTUYECKUX U €C- |IIHE OCHOBY pacdeTa ruj- |IOCPEACTBOM IPOTpaMM- |4ECKOTO 000py10BaHUS
JIETUPOBAHMS B TPOPECCHO- | TECTBEHHBIX HAYK /IS | PABIIMYECKUX CUCTEM; HBIX PoIykTOB Excel, C MIOMOUIBIO MPOTPaMM-
HAaJIbHOM JEATEIIHOCTU peLIeHNusT CTaHIapT- YCTPOWCTBO U IIpaBuia Word, Power Point. HBIX IpoaykToB Excel,
HBIX 3aja4d B 00J1aCTH | 3KCIUTyaTalluy THAPABIH- Word, Power Point
OKCIUTyaTallii TPAHC- | YE€CKUX MAIIHH C IPUMe-
MOPTHBIX U TPAHC- HEHHEM MPOTPaMMHBIX
MOPTHO- nponayktoB Excel, Word,
TexHoJIoTH4Yeckux Ma- |Power Point
IIMH
OIIK-3 |Cmoco0eH B cdepe cBoeit OIIK-3.1 COBPEMEHHBIE METO/IbI IIPOBOJUTH SKCIIEPUMEH- | COBPEMEHHBIMU METO-

npo(hecCHOHATEHON AeSATEIb-
HOCTH TMPOBOJUTH H3MEPEHUS
1 HaO0IeHMs1, 00pabaTbIBaTh
Y TIPE/ICTABIIATh SKCTIEPUMEH-
TaJNbHBIC JAHHBIE U PE3yiIbTa-
TbI UCIILITAHUIA;

Hcnons3yer co-
BPEMEHHBIE METOIbI
AKCIIEPUMEHTAIIbHBIX
HCCIICIOBAHUMN U HCITBI-
TaHui B mpodeccuo-
HaJILHOM NeATeIbHOCTH

3KCHepI/IMCHTaJII)HI)IX uc-
CIIeIOBAHMI U UCIILITAHUM
B Mpo(hecCHOHATBHOU
JIeSITeIIbHOCTH.

TaJbHbIE UCCIICAOBAHUS U
UCHBITaHUA B Ipodeccuo-
HAaJIbHOM JESTEIILHOCTH.

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

OIIK-3.2

ITox pykoBOICTBOM
crenuanucra oosee
BBICOKOHW KBaJIn(UKa-
[IUU YY4aCTBYET B MPO-
BEJICHUU IKCTIEPUMEH-
TaJbHBIX UCCIIE0BA-
HUSIX TPOILIECCOB U UC-
MBITAaHUSX B TIpodec-
CUOHAJIBHOW JIESITENb-
HOCTHU

METO/Ibl TEOPUH TIIIAaHUPO-
BaHUS SKCIIEPUMEHTA, Ma-
TEMaTUYECKON CTaTHCTH-
KM, TEOPUHU BEPOSTHOCTEH,
METPOJIOTUU C TpPUMEHE-
HUEM MPOTPAMMHBIX MPO-
nykroB  Excel, Word,
Power Point.

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

UCIO0JIb30BaTh COBpPEMEH-
HbIC KOMITBIOTEPHBIC TIPO-
rpaMMbl 111 00pabOTKH
pe3yIbTaTOB IKCTIEPH-
MEHT B YaCTHOCTH.

HaBbIKaMHU II0 COCTaBJIC-
HHUIO IIJIaHA MPOBCACHUA
OKCIICPUMCHTAJIBHBIX
uccienoBaHuil U oOpa-
00TKE pe3ylnbTaTOB JKC-
[IEPUMEHTOB C IIPUMEHE-
HHUEM [IPOrPAMMHBIX
nponayktoB Excel, Word,
Power Point.




Tabnuua 2
Pacnpenesenne Tpy10éMKOCTH TUCHUILUIMHBI 0 BHIAM PadoT MO ceMecTpam

TpynoémkocTb
Bua yueoHoii paGoThl qac B 1.4. B cemecTpax
) Ne2 Ne3
OO0uiasi TPyA0€MKOCTb JUCITUTUIMHBI 1T0 YYEOHOMY TUTaHY 144 36 108
1. KontakTHas padora: 16,4 2 14,4
AyautopHas padora 16,4 2 14,4
8 MOoM yuciue:
sexyuu (J1) 8 2 6
nabopamopvle pabomuwi (JIP) 8 8
KOHMAaxkmuas paboma Ha npomexcymoyrnom konmpone (KPA) 0,4 0,4
2. Camocrositenbnas padora (CPC) 127,6 34 93,6
camocmosmenvHoe uzyyeHue pazoenos, CAmMono020mosKa
(npopabomka u nogmopeHue 1eKYUOHHO20 MaAmepuala u ma-
mepuana y4eOHUKo8 u yueOHuIX nocoOUll, N0020MOo8Ka K 1a0o- 109 34 85
PAMOPHBIM U NPAKMUYECKUM 3AHAMUAM, KOJIOKGUYMAM U m.0.)
Iloocomoska k 9K3ameHny (KOHMpOoJb) 8,6 8,6
Byt mpoMexyToOuHOTO KOHTPOJIS: DK3aMeH
4.2 Conep:kanue JUCUUIINHbBI
Tabnuma 3

TemaTnyeckni IJIaH y4eOHOM TUCHUIIINHBI

HanmeHoBaHMe pa3jeioB U TeM Beero AynuTopHasi pa6ora | BHeayauTtopHas
AUCHHUIINH JI JIP IKP pabora CP

Pasnen 1 Tuapasianka 36 2 34

Tema 1. 'mapocraruka. ['mapocratuyeckoe 36 2 34
JaBJIeHUE U ero cBoiicTBa OCHOBHOE ypaB-
HEHHE THIPOCTATUKUA. AOCOTIOTHOE 1 N30BI-
TouHOE MaBieHue. Cria JaBICHUS KHUIKO-
CTH Ha IIJIOCKUE U KpHBOHI/IHGﬁHBIG IMOBEPX-
HOCTH

Bcero 3a 2 cemectp 36 2 34

Pa3znen 1 T'napasanka 37,7 2 4,5 31,2

Tema 1. I'mppocraruka. I'mapocratnyeckoe 1 1
JIaBJIEHHE U ero cBoiicTBa OCHOBHOE ypaB-
HEHUE TUAPOCTAaTUKU. AOCOJIIOTHOE U U30bI-
TO4HOE AaBieHue. Cuia qaBieHus KUAKO-
CTH Ha IUIOCKHE Y KPUBOJIMHEMHBIE TOBEPX-
HOCTH

Tema 2. I'maponunamuka. OCHOBHBIC TTOHS- 36,7 2 3,5 31,2
THUS, XapaKTEePU3YIOLIUE ABMKEHHUE HKUIKO-
CTU. YpaBHeHue bepHym A oTtoka njie-
IbHOW U peanbHOM xuakocTu. [loTtepu Ha-
nopa. Mcreuenue xuIkoCcTH yepes3 OTBep-
ctus ¥ Hacaaku. Kinaccudukanus tpy6o-
mpoBoI0B. [ mapaBnuueckuii pacueTt Tpyoo-
IpoBOIOB. | MapaBnnyeckuii yuap.




HanmeHnoBaHMe pa3je/ioB H TeM AynuropHas pabora | BHeayauTopHasi

AUCHUIINH Beero JI JIP IKP pabora CP
Paszpen 2 I'mapaBimyecKue MalluHbI 35,2 2 2 31,2
Tewma 3. Haznauenue u kinaccuduxanus 35,2 2 2 31,2
IUIPaBIMYECKUX MallvH. J[uHaMHu4yeckue
Hacochl. Paboune XxapakTepUCTUKH LIEHTPO-
oexxnoro Hacoca. Kasuranusa. Hasnauenue,
YCTPOICTBO, MPUHLIUI AEUCTBUS 0O0bEMHBIX
HAcOCOB
34,7 2 1,5 31,2

Paznea 3. I'uapaBimyeckre U MHEBMATH-
YyecKue MPUBO/IbI

Tema 4. Haznauenue u oOmias xapakrepu- 34,7 2 1,5 31,2
cThKa ruapornpuBoaa. Kimaccndukammst rum-
ponpuBoA0B. [ HIpoHAMIYECKHE TTepeia-
yii. OcOOEHHOCTH (PYHKLIMOHUPOBAHUS
ITHEBMATUYECKOTO MMPUBOJIA.

KOHTAKTHAasi pa6oTa HA MPOMEKYTOYHOM 0,4 0,4

koHTpoJie (KPA)

Bcero 3a 3 cemecTp 144 8 8 0.4 127,6
HToro no gucuumnjinHe 144 8 8 0,4 127,6

Paznen 1 I'mapaBauka

Tema 1. I'mapocraruka. I'mapocraTtuyeckoe JaBjieHHMe W ero CBOWCTBA.
OcHOBHOE ypaBHeHHE THAPOCTATHKH. AOCOJIOTHOEe M HU30BITOYHOE JABJICHHE.
Cuia 1aBJjieHUS KUIKOCTH HA IJIOCKHE M KPUBOJMHEHHbIE MOBEPXHOCTH

O6mue ceenenus. [lonstue «okuaKocTh». OCHOBHBIE (PU3MUECKHE CBONCTBA
KUJIKOCTU. MoJienu )XKUAKOW Cpeabl: uaealbHasi, HbIOTOHOBCKAasi U HEHbIOTOHOBCKAS
KUJIKOCTU. CUIIbI M HANPSHKEHUS, IEHCTBYIOIINUE B XKUJIKOCTH.

I'mapocratuka. CocTostHUST aOCOJIOTHOTO M OTHOCUTEIBLHOTO PaBHOBECHUS
KUJIKOCTU. ['mapocTaTuueckoe J1aBiieHHMEe M ero cBoiicTBa. JluddepeHimanbabie
ypaBHEHUS paBHOBECHUS KUJIKOCTH (YpaBHEHUs Dijepa).

NHTerpupoBaHue  ypaBHEHMH  PaBHOBECHUS  JJIi  OTHOCHUTEIBHOTO
a0COJIFOTHOTO TIOKOSI OJHOPOJHOM HECKUMaeMou >Kujakoctu. OCHOBHOE ypaBHEHUE
rugpocTaTuku. [[IoBEpXHOCTH paBHOTO JIaBJICHUS.

AOGcontoTHOe U M30BITOYHOE JlaBlieHHE, BakyyM. [Ibe3omerpuueckasi BHICOTA.
I'mapocTaTuyueckuil U MbE30METPUUECKUN HAMOpbI. ['eomeTpruueckas HHTEpIpeTaius
OCHOBHOTO ypaBHEHHUS THUIAPOCTATHKUA. MeToapl U TPUOOPHI IS U3MEpPEHUs
naenenusi. CooOmaronuecs cocyansl. 3akoH [lackans. [IpuHOMIOBI W CXEMBI
KCTOJIb30BAHUS 3aKOHOB T'MIPOCTATUKU B TUAPABINYECKUX MAIIUHAX.

Cuna paBieHMS JXKMAKOCTH Ha IUIOCKHME TOBEPXHOCTU. LIeHTp naBieHus.
Onwopel  ruApocTaTUdeckoro  aaBiaeHus. Cuina  JaBieHUs  KUJKOCTH  Ha
KPUBOJIMHEWHBIE TMOBEPXHOCTU. ['OpH30HTANBHBIE W BEPTUKAIbHAS COCTABISIONINE
cunel. Teno naBnenus. 3akoH Apxumena. OCHOBBI TEOPUM TUIABAHUS Tl
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Tema 2. I'mapoaumnamuka. (OCHOBHbIE TOHATHSI, XapPaAKTEePU3YIOLIUE
ABWKEHHME SKUIAKOCTH. YpaBHeHue bepHy/sid I MOTOKA MACAIBHOU U
peasbHoil sKuakocTH. Ilorepu Hanmopa. UcTreyeHnue ;KUIKOCTH Yepe3 OTBEPCTHS U
Hacaaku. Kuaccupukamus  tpyOonmpoBomaoB. I'mapaBiauueckuii  pacuer
TpyOOpoBoa0B. 'mapasianueckuii yaap.

I'mpponmnamuka. Knaccuduxanus BHJIOB JIBUOKEHHUS JKUJIKOCTH.
HeycranoBuBIeecs U ycTaHOBUBIIEECS ABWKEHHUE KUAKOCTU. JImHUsA Toka. TpyOka
TOKa W JyieMeHTapHass cTpyiika. Ilonatue o BuxpeBoM H  0O€3BUXPEBOM
(morenmmanbHoM) aBwkeHuu. I[lotok kunkoctu. Pacxon. JKuoe ceueHue,
CMOYEHHBII NEpUMETp, TuApaBIMdYecKuil paauyc. CpenHsss CKOPOCTh IOTOKA.
VYpaBHEeHHE HEpPA3pPHIBHOCTH IMIPU YCTAHOBHUBIIEMCS IUIABHO HM3MEHSAIOUIEMCS
JBM>KEHUHU JKUAKOCTH. Y paBHEHUE bepHyau 175 3JIeMEHTapHOW CTPYWUKHU UI€aTbHOM
AKUJIKOCTH.

VYpaBHenue bepHymM sl NOTOKAa WIACAaJbHOM W PEajJbHOM KUJIKOCTH.
dusnyeckui CMbICH U rpadudeckas HHTepIpeTanus ypasaenuss bepaymnu. Pexxumsr
JIBUKEHUA KKUAKOCTU. [lynbcannu ckopocTen u napieHui. Yucno PeliHonpaca u ero
KPUTHYECKOE 3HAUCHHE.

[Torepn Hamopa mo myiuHe. OCHOBHOE ypaBHEHHWE PABHOMEPHOTO JBUKECHUS
xuakoctu. Gopmyna Ilyazeitna. ®opmyna dapcu-Beiicbaxa. Koaddumuent dapcu.
®opmyna [lle3n. MecTHble moTepu Hamopa Mpu TYpOYJIEHTHOM YCTaHOBUBLIEMCS
JBIKEHUH KUAKOCTU. Ko (pUIIMEHT MECTHBIX CONPOTUBICHUM.

Hcteyenne depe3 Malible OTBEPCTUSI B TOHKOM CTEHKE W HACAAKUA TIPU
MOCTOSIHHOM Hamope. Buael cxatus ctpyu. Buabl HacankoB. KoadduimeHTs
pacxojia, CKOpOCTH, CKaTusl CTpyHU. BakyyMm BO BHEITHEM LWIMHAPUYECKOM HACAIKE.
Koaddumnment pacxona cuctembl. McreueHue yepe3 manble OTBEPCTHS B TOHKOMU
CTEHKE M HAaCaJKH MPH MEPEMEHHOM HaIlope.

Knaccudukanus tpyOonpoBoaoB. ['uapaBaudeckuil pacueT KOPOTKUX U
JUIMHHBIX TpyOompoBoaoB. Pacyer mpocroro tpybompoBoaa. Pacuer TynukoBod u
KOJIBIIEBOM ceTu TpyOompoBoJaoB. MeToabl W MpuOOpHI ISl U3MEpPEHHUs pacxona
AKUJIKOCTH.

['mapaBnuueckuid  yaap B HamopHoM TpybompoBoae @opmyna H.E.
XKykoBckoro. CKOpOCTh pacpOCTpaHEHUsS yAapHOW BOJHBI. Pa3za rupaBInyeCcKoro
ynapa. Ilpsmonl u HempsAMOW ruapaBiadyecKui ynpap. Juarpamma u3MeHEHUs
JABJICHUS Y 3aIBUKKHU.

Paznen 2 I'mapaBiauvyeckne MAIIUHbI

Tema 3. Haznauenue u kiaccu@ukanus rupaBiandyecKux MamuH. /(uHa-
MHYeCKHe HAcOoChl. Pa0o4yne XxapaKTepuCcTHKH LEeHTPOoOe:KkHOro Hacoca. KaBura-
nus. HasHavyeHnue, ycTpoiCTBO, IPUHLIMII 1eiiCTBUA 00bEeMHBIX HACOCOB

O6mue cBenenus. Hasnauenue, xnaccupukanusi ruApaBIMdeCcKUX MAallUH U
obnacte npumeHeHus. IlapameTpsl, xapakTepusymoume padoTy HAcOCOB: IOAaua,
Harop, MOIHOCTb, KIIJ.
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Hunamuueckue Hacochl. LleHTpoOexHbie Hacochkl. Hasznauenuwe, ycTpoHCTBO,
NPUHIMI JIEUCTBUSI, 00JACTh NPUMEHEHUs, JOCTOMHCTBA M HEJOCTATKHU. Y CIIOBUSA
0e30MacHOro 3amycka U OCTAHOBKHM LIEHTPOOEKHBIX HacocoB. OCHOBHOE ypaBHEHUE
JIOTIACTHBIX HacocoB (ypaBHeHue DOilnepa). dopmyna TeopeTHYECKOro Hamopa
HEHTPOOEKHOr0 Hacoca.

PaGouue XapaKTePUCTUKHU HEHTPOOEHKHOTO Hacoca. UcnpiTanus
HEHTPOOEKHBIX  HACOCOB. [loctpoenne  paboumx  XapaKTEepPUCTUK IO
HKCIIEPUMEHTATbHBIM JIaHHBIM.

OcCHOBBI T€OpUM TOJIOOMS JIOMACTHBIX HACOCOB. YJeNbHAasl 4acToTa BpallleHUs
Hacoca. Tunuszanus JIONacTHBIX HACOCOB MO yaenbHOM yacTtoTte. IlepecueT paboumnx
XapaKTepUCTUK JIONACTHBIX HACOCOB HA JIPYTyI0 4acToTy BpauieHuu. Paborta Hacoca
Ha CeTh, paboyas Touka. PerynupoBaHue Mojaqu JOMACTHBIX HACOCOB.

[locnenoBaTenbHas U mapajuielibHas paboTa HacocoB Ha ceTh. lIpeaenbHas
BBICOTAa BCAcChIBaHUSI M KaBUTalus. Meroasl U cpeiacTtBa OOpbObI C KaBUTAIMEH.
[TonGop 1eHTPOOEKHBIX HACOCOB MO KATAJIOTY.

O6bemubie Hacockl. [lopiiHeBbie Hacockl. Ha3HaueHue, ycTpoicTBO, IPUHIIHI
JeUCcTBUsA, 00JIacTh NMPUMEHEHHUs, JTOCTOMHCTBA U HEJOCTaTKu. HepaBHOMEpHOCTH
MOJIa4yu TOPUIHEBBIX HACOCOB, CIOCOOBI OOpPHOBI ¢ HEpaBHOMEPHOCTHIO. ['paduku
HEpPaBHOMEPHOCTU  mojaud. PerynupoBanue mogaud. PoOTOpHBIE  HAcoOChI
(umrectepeHHble, BUHTOBBIE), POTOPHO-IIMOEpPHBIE, MOPLUIEHBKOBBIE OCOOEHHOCTU
KOHCTPYKIIMM W TPUHUMUI JEHUCTBUSI. XapaKTEPUCTHUKU M CHOCOO pPeryiMpoBaHUs
noaauu. O6paTUMOCTh POTOPHBIX HACOCOB

Paszpes 3. 'mapaBianyeckne 1 NHEBMaTHYEeCKHE NTPHBO/ABI

Tema 4. Haznauenune u o0umiasi xapakrepuctuka ruaponpusoaa. Kiaccu-
¢puxkauusa ruaponpusonos. I'mapoamnamuveckue mnepegaun. (OQcodeHHOCTH
(GYHKIMOHMPOBAHUS THEBMATHYECKOI0 MPUBOAA.

Haznauenue u o01mas xapakrepuctuka rugpornpuBojaa. Knaccudukanus rua-
POTIPHUBOOB.

O6bemublii ruaponpuBoa. Haznauenue u o01ias xapakTepucTUKa 00bEeMHOTO
ruaponpuBoga. JloctomHcTBa o0beMHOT0 ruaponpusoja. [IpumeHeHue oO0BEMHOTO
ruaponpuBoga. CTpyKTypHasi cxemMa 00beMHOro ruaponpuBoja. OCHOBHBIE AJIEMEH-
Thl 00BEMHOTO TuAponpuBoja. [Ipunuun aecTBus oobemMHoro rugponpuBoaa. Oc-
HOBHBIE MMapaMeTpPhl, XapaKTepU3ylolire 00beMHbIE TUAPONPHUBOJIBI. VIcOTHUTENB-
HbIe ABUTaTenu ruaponpusoa. [Ipsmonuneitnsie rugpoasuratend. ['uapoasurarenu
IUIs1 OCYLLECTBIICHUS] BO3BPAaTHO-BPAIIATEIbHBIX IBHKCHU.

I'unponunamuueckue nepeaaund. OO1Ke cBeEHUS O THAPOIUHAMHYECKUX Tie-
penadax. JIoCTOMHCTBA rUApOJMHAMUYECKUX Tepeaad. [lpuMenenne ruapoauHaMu-
YEeCKUX Mepeiad Ha TPAHCIOPTHO-TEXHOJOTHUYECKUX U Apyrux MamuHax. Kinaccudu-
Kalus TUAPOJIMHAMUYECKUX TIepeiad. Y CTPOMCTBO U MPUHIIUI UX JAEUCTBUS.

["a3 kak pabouee Teno mueBMOIpUBoAa. OTHOMEPHOE T€UEHHUE HEBS3KOrO Iasa.
OCHOBHBIE TEPMOAUHAMUYECKUE COOTHOIIEHUs. Y paBHeHue bepuymnm nia raza. Ila-
pamMeTpbl TOPMOXKEHHUSI W KpUTHYecKass CKOpocTh. [azoauHamuueckue (QyHKIMH.
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VYpasuenue ['toronno u ero ananus. Ilepexon uepes ckopocts 3Byka. Coro JlaBans.
Anunabartsl ['toronuo u Ilyaccona. Mctedenue rasa uepes cy»karolieecs COrio.

[TueBmonpuBoa. HaznaueHnue u o61as XxapakTepucTUKa MTHEBMOIIPUBOA, JTOC-
TOMHCTBA M HepocTaTku. [IpuMeHeHne oO0beMHOTO TuAponprBoja. OCHOBHBIC 3Jie-
MEHTBI THEBMOTIPUBO 1A, IPUHITUIT €r0 ICUCTBUSI.

4.3 Jlexkuun/;1a00paToOpHbIe 3AaHATHS

Tabnuma 4
Conepxanue JIeKIMiI/JIa00PATOPHOI0 MPAKTUKYMA U KOHTPOJIbHbIE
MepoNnpusATHA
dopmupyembie Koui-Bo
Hasganne 5 KOMIIeTeHIIHH Bux Yacos/
Ne Ne u HazBanme neKumii/ 3 HIX
n/n pajiena, Te- Ja0OPATOPHBIX 3aAHATHI KOHTPOABLHOTO 1 mpascru-
MBI MepONpHSITHSL | ueckan
moaro-
TOBKa
L. Paznen 1. FuapaBianka
Tema 1. I'mp- | Jlekums Nel I'mppocraTuka. YK-2 (VK-2.1; 2
pocTaTHKa. I'mppocraTtnueckoe nasnenue u | YK-2.2; VK-
I'mapocrtatu- | ero cBoiictBa OcHoBHOE ypaB- | 2.3); OIIK-1
YeCcKOe JIaB- | HeHue ruapoctaTuku. AdGco- (OIIK-1.2);
JIeHWE U ero | JoTHoe U u3bbpiTouHoe aasne- | OIIK-3 (OIIK-
CBOICTBa Hue. Cuia naBiaeHUs! JKUKO- 3.1; OIIK-3.2)
OcHoBHOE CTH Ha IJIOCKHE U KPUBOJIU-
ypaBHEHUE HEHHbIE MOBEPXHOCTH
ruapocratu- | Jlaboparopnas padota Ne 1 VYK-2 (YK-2.1; | 3ammwuTa na6o- 0,25
Kku. Abco- «OCcHOBHbIE (U3UYECKHE VYK-2.2; VK- paTOpPHBIX pa-
JIIOTHOE U CBOICTBA KUIKOCTE) 2.3); OIIK-1 oot
M30BITOYHOE (OIIK-1.2);
JlaBJICHUE. OIIK-3 (OIIK-
Cuna naBe- 3.1; OIIK-3.2)
HUS )KUJKO- | JlaGopatopHas pabota Ne 2. YK-2 (VK-2.1; | 3ammwuTa na6o- 0,5
CTH HA IUIO- «I'mapocrarnueckoe nasinenue. | YK-2.2; VK- paTOpHBIX pa-
CKHE U KpH- Mertonp! u cpeactBa mist usme- | 2.3); OIK-1 oot
BOJIMHENHBIE | pEHHUS JABJIECHUS» (OIIK-1.2);
MTOBEPXHOCTH OIIK-3 (OIIK-
3.1; OIIK-3.2)
Jlaboparopnas padota Ne 3. VYK-2 (VK-2.1; | 3ammuTa na6o- 0,25
«HccnenoBanue 3akoHna Ilac- VK-2.2; VK- paToOpHBIX pa-
KaJIsh» 2.3); OIIK-1 oot
(OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Tema 2. I'mp- | Jlekumst Ne2. 'mpponunamuka. | YK-2 (VK-2.1; 2
poauHamuka. | OcHOBHBIE MOHTHS, XapakTe- | YK-2.2; VK-
OcHoBHBIE pusyromue IBwkKeHue xuako- | 2.3); OIIK-1
MOHATHS, Xa- | cTU. YpaBHenue bepuymnu s | (OIIK-1.2);
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dopmupyembie Koui-Bo
Hasganne 5 KOMIIeTeHIIHH Bux Yacos/
Ne Ne u HazBanme neKumii/ 3 HUX
n/n pajiea, Te- Ja0OPATOPHBIX 3AHATHI KOHTPOABLHOTO 1 mpascru-
MBI MepONpHSITHSL | ueckan
moaro-
TOBKa
pakrepu- noToka uaeanbHoit u peasibHoit | OIIK-3 (OIIK-
3ylolue xuakoctu. [lorepu Hamopa. 3.1; OIIK-3.2)
TBIDKEHUE HcTeuenune KUAKOCTU Yepes
KHUJKOCTH. oTBepcTHs U Hacaaku. Kiac-
VYpaBHeHue cuduKaus TpyoorpoBOJOB.
bepnymm ['mppaBnnueckuii pacyer Tpy-
IUIs IIOTOKA 601poBo1oB. ['npaBnuueckuit
WJICaIbHOM U | yjaap.
peanbHOU Jlaboparopnas padota Ne 4. VYK-2 (VK-2.1; | 3ammuTa nabo- 0,5
KUJKOCTH. «MccnenoBanue ypaBHEHUS YK-2.2; VK- paTOpHBIX pa-
ITorepu Ha- bepnymnu ¢ nocrpoennem Ha- | 2.3); OIIK-1 oot
nopa. Mcre- | mopHbIX uHMIA ¢ ucnionb3oBa- | (OIIK-1.2);
yeHue Xua- | auem MS Excel» OIIK-3 (OIIK-
KOCTH 4epe3 3.1; OIIK-3.2)
oTBepcTUs U | JlaGoparopras padota Ne 5. YK-2 (YK-2.1; | 3ammwuTa na6o- 0,5
Hacalaku. «PeXMMBI IBMXKEHUS KU KO- YK-2.2; VK- paTOpHBIX pa-
Knaccugu- ctu. Onpenenenne uncna Peii- | 2.3); OIIK-1 60T
Kanus Tpy- HOJIB/ICAY (OIIK-1.2);
O0IPOBO/IOB. OIIK-3 (OIIK-
I'unpaBnuye- 3.1; OIIK-3.2)
CKHii pacueT | JlaGopaTopHas pa6ora Ne 6. YK-2 (VK-2.1; | 3ammuTa na6o- 0,5
TpyOOnpoBo- | «Onpenenenue koddpduuuenra | YK-2.2; VK- paTOPHBIX pa-
70B. 'MApaB- | ruapaBaMuecKoro TpeHMs 10 2.3); OIIK-1 oot
JINYCCKUI JUIMHE TPYOBD» (OTIK-1.2);
ynaap. OIIK-3 (OIIK-
3.1; OIIK-3.2)
Jlaboparopnas padota Ne 7. YK-2 (VK-2.1; | 3ammuTa na6o- 0,5
«Onpenenenue kodpdumuen- | YK-2.2; VK- paTOPHBIX pa-
TOB MECTHBIX conpoTuBieHuit» | 2.3); OIIK-1 oot
(OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Jlaboparopnas padota Ne 8. VYK-2 (VK-2.1; | 3ammuTa na6o- 0,5
«Onpenenenue kodpdumuen- | YK-2.2; VK- paTOPHBIX pa-
TOB pacxojia, cxaTus u ckopo- | 2.3); OIIK-1 6ot
CTH npu ucteueHuu u3 orsep- | (OIIK-1.2);
CTUH M HACaZKOB» OIIK-3 (OIIK-
3.1; OIIK-3.2)
Jlaboparopnas padota Ne 9. YK-2 (YK-2.1; | 3ammuTa na6o- 0,5
«MetoJ1bl OnpeneneHus pac- YK-2.2; VK- paTOpHBIX pa-
xoma )xuakoctu. Pacxomome- 2.3); OIIK-1 oot
pB» (OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Jlaboparopnas padota Ne 10. YK-2 (VK-2.1; | 3ammuTa na6o- 0,5
«HccnenoBanue ruapasinye- | YK-2.2; VK- paTopHBIX pa-
CKOTO yJapa B HanopHoM Tpy- | 2.3); OIIK-1 60T
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dopmupyembie Koui-Bo
Hasganne 5 KOMIIeTeHIIHH Bux Yacos/
Ne Ne 1 HazBaHue JeKI i/ M3 HHX
n/n pajiea, Te- Ja0OPATOPHBIX 3AHATHI KOHTPOABLHOTO 1 mpascru-
MBI MepONpHSITHSL | ueckan
moaro-
TOBKa
601poBoie» (OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
2 Paznen 2. 'uapaBinyecKkue MAIIMHBI
Tema 3. Ha- | Jlekums Ne3. Ha3nauenue u YK-2 (VK-2.1; 2
3HAYEHUE U knaccuukanus rugpasiuue- | YK-2.2; VK-
Kkinaccuuka- | cKux MamwuH. JJnHaMuaeckue 2.3); OIIK-1
uus ruspaB- | Hacochl. Paboune xapakrepu- | (OIIK-1.2);
JIMYECKHUX CTHKH LIeHTpoOexHoro Hacoca. | OIIK-3 (OIIK-
mamuH. [lu- | KaBuranms. Haznauenue, yer- | 3.1; OIIK-3.2)
HAMUYECKHE | POMCTBO, IPUHLUI JICUCTBUS
Hacochl. Pa- | 00beMHBIX HACOCOB
O0oune xapak- | JJaboparopuast padora Ne 11. VYK-2 (VK-2.1; | 3ammuTa na6o- 0,5
TEPUCTUKU «UcnpiTanue uentpodbexxnoro | YK-2.2; VK- paTOpHBIX pa-
LEHTpoOeX- | Hacoca» 2.3); OIIK-1 oot
HOI'0 Hacoca. (OIIK-1.2);
Kapuranus. OIIK-3 (OIIK-
Ha3unauyenue, 3.1; OIIK-3.2)
yCTpoicTBO, | JlabopaTtopHuas pabora Ne 12. VYK-2 (YK-2.1; | 3ammuTa na6o- 0,5
TIPUHIAI «ITombop Hacoca c ucnonb3o- | YK-2.2; VK- paTOpHBIX pa-
JEHCTBUSA BAaHUEM EKTPOHHBIX Kartajo- | 2.3); OIIK-1 oot
00BEMHBIX roB (pupM IMpOHU3BOTUTEINCH (OIIK-1.2);
HacoCOB HacOCHOT0 000Opy1I0BaHUS » OIIK-3 (OIIK-
3.1; OIIK-3.2
Jlaboparopnas padota Ne 13. YK-2 (VK-2.1; | 3ammwuTa na6o- 0,5
«[TapamtenbHas u nocnenora- | YK-2.2; VK- paToOpHBIX pa-
TeJbHas paboTa HaCOCOBY 2.3); OIIK-1 oot
(OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
JlaGoparopnas padota Ne 14. YK-2 (VK-2.1; | 3ammuTa na6o- 0,5
«McnpITaHn€e MIECTEPEHHOTO VK-2.2; VK- paTopHBIX pa-
Hacoca» 2.3); OIIK-1 oot
(OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
3 Paznen 3. 'uapaBiimyeckue ¥ NHeBMaTHYe-
CKHe IIPUBOJABI
Tema 4. Ha- | Jlekuus Ne4. Haznauenue u YK-2 (VK-2.1; 2
3HAYEHUE U oOuras xapakrepuctuka ruapo- | YK-2.2; VK-
oOuras xa- npusoja. Knaccuduxanus rug- | 2.3); OIIK-1
pakTepuctu- | ponpuBoaoB. ['uapoaunamuue- | (OIIK-1.2);
Ka TUJIPO- ckue nepenaun. Ocodennoctu | OINIK-3 (OIIK-
IIPUBOJIA. ¢yHkuronuposanus nuesmaru- | 3.1; OIIK-3.2)
Kinaccudu- YECKOTO MPUBO/IA.
Karus TH- Jlaboparopnas padota Ne 15. YK-2 (VK-2.1; | 3ammwuTa na6o- 0,5
ponpuBoioB. | «/3yuenue anementHoi 6azpl | YK-2.2; VK- paTOpHBIX pa-
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dopmupyembie Kous1-Bo
Haspanue 5 KOMIIeTeHIIHH Bux Yacos/
Ne Ne u HazBanme neKumii/ 3 HUX
n/n pajiea, Te- Ja0OPATOPHBIX 3AHATHI KOHTPOABLHOTO 1 mpascru-
MBI MEpONPHUSATHS | deckan
moaro-
TOBKa
I'mpponuua- | rHIPaBIMYECKOTO IIPUBOAA 2.3); OIIK-1 oot
MHYECKHE (OIIK-1.2);
rnepeayu. OIIK-3 (OIIK-
Oco0OenHo- 3.1; OIIK-3.2)
cTU QyHK- Jlaboparopnas padota Ne 16. VYK-2 (VK-2.1; | 3ammuTa na6o- 0,5
nuonupoBa- | «Mcnertanue ruapogunamude- | YK-2.2; VK- paTOpHBIX pa-
HUS IIHEBMA- | CKOM MY(TBI » 2.3); OIIK-1 oot
THYECKOTO (OIIK-1.2);
MPUBO/IA. OIIK-3 (OIIK-
3.1; OIIK-3.2)
Jlaboparopnas padorta Ne 17 VYK-2 (VK-2.1; | 3ammuTa na6o- 0,5
«M3yuenne snementHoi 6a3el | YK-2.2; VK- paTOpHBIX pa-
MTHEBMATUYECKOTO ITPUBOJIa» 2.3); OIIK-1 oot
(OIIK-1.2);
OIIK-3 (OIIK-
3.1; OIIK-3.2)
Tabmuma 5
IlepeyeHb BONPOCOB ISl CAMOCTOSATEIbHOI0 M3yYEeHUS TUCIUTIMHBI
Ne Ha3zpanmue pasnena, Ilepeyenn paccMaTpuBaeMbIX BOIPOCOB /ISl CAMOCTOSITEIbHOTO
n/n TeMBbI HU3y4YeHUs

Pazgea 1 I'uapaBinka

1. Tema 1. I'mapoctatu- | Equanier udmepenus. Cuibl 1 HaPsHKEHUS, TEUCTBYIOIINE B KUI-
ka. ['mapocraTuyeckoe | KOcTU AOGCOIOTHBIN U OTHOCUTEIBHBIN MOKOW KUAKOCTH. [11aBanue
TaBJIeHUE W ero CBOM- | Ten. OcTounBOCTh. [IpUHITUTIBI M CXEMBI HUCIIOJIB30BAHMS 3aKOHOB
ctBa OCHOBHOE€ ypaB- | THIPOCTATHKU B THAPABINYECKUX MAITUHAX.

HeHue ruapocratuku. | (YK-2 (VK-2.1; VK-2.2; VK-2.3); OIIK-1 (OIIK-1.2); OIIK-3
AbcomotHoe u u30bl- | (OIIK-3.1; OIIK-3.2))
TOYHOE JTABJICHHE.
Cwia [aBiIeHUS KHAO-
KOCTM Ha IUIOCKHE H
KpUBOJIMHEWHBIE  T10-
BEPXHOCTH
2. | Tema 2. I'mgponuna- | Kunemartuka kunkoctu. Ilymbcamuu ckopocrteid u gaBiaeHuit. Oc-

MuKa. OCHOBHBIE O-
HATUS, XapaKTepu-
3YIOIHE IBH)KCHUE
KUJIKOCTH. YpaBHe-
Hue beprymm s
ITIOTOKA UICAITBHON U
peanbHOM )KHUJIKOCTH.
[Torepu nanopa. Hc-
TEYEHUE KUJIKOCTU
4yepe3 OTBEPCTHS U

HOBHOE€ YPAaBHEHHE PAaBHOMEPHOIO IBWKEHUS JKUIKOCTH. Mcrede-
HHUE Yepe3 Majble OTBEPCTHS B TOHKOW CTEHKE M HACaJKH IIpU Mepe-
MEHHOM Hamope. Meroabl U npuOOpHl Ui M3MEpPEHHs] pacxoja
KUJIKOCTU. Pacder TynmukoBOW M KOJBILEBOW CETH TPYOOIIPOBOJIOB.
[IporpamMmbl Ui MHKEHEPHBIX pacdyeTroB TpyoOorpoBojoB. Hemosn-
Hell rugpaBiuueckuit yaap. (YK-2 (YK-2.1; VK-2.2; VK-2.3);
OIIK-1 (OIIK-1.2); OIIK-3 (OIIK-3.1; OIIK-3.2))
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n/n

Ha3Banue pa3aena,
TeMBbI

Ilepeuens paccMaTpUBaeMbIX BOIIPOCOB /IJIsI CAMOCTOSITEILHOTO
U3ydeHust

Hacaaku. Knaccudu-
Karusi TpyoompoBO-
noB. ['mapaBnuueckuit
pacdeT TpyoonpoBo-
noB. ['mapaBnuueckuit

yaap.

Pasnen 2 I'uapaBinyecKkue MAIIMHBI

3.

Tema 3. Ha3znauenue u
KJaccuukanus ruj-
pPaBIMYECKUX MAITUH.
JlnHamuyeckue Haco-
cbl. Paboune xapaxTe-
PUCTHKHU LEHTPOOEK-
HoTrO Hacoca. KaBura-
nus. Ha3znadenue,
YCTPOMCTBO, MPUHIIUIT
JIEUCTBUSA 00BbEMHBIX
HacOCOB

Yactusie KII/] Hacoca. YcnoBus 6e301acHOro 3ammycka U OCTaHOBKH
LEHTPOOEKHBIX HacOCOB. OCHOBBI TEOPHUH MOAOOUS JIOMACTHBIX Ha-
COCOB. YJIeNbHAas 4acTOTa BpPAIEHMs Hacoca. Tunumsamus joracr-
HBIX HaCOCOB IO Y/AEJIbHOM yacToTe. YcaoBus 0€3011aCHOTO 3amycka
U OCTaHOBKH IOPIIHEBBIX HAcOCOB. POTOpHBIE HAcocChl (LIecTepeH-
Hbl€, BUHTOBBIE), POTOPHO-IIMOEPHBIE, MOPIIEHBKOBBIE OCOOEHHO-
cTH KOoHCTpykumuu u npuHimn neicteus. (YK-2 (YVK-2.1; VK-2.2;
VYK-2.3); OIIK-1 (OIIK-1.2); OIIK-3 (OIIK-3.1; OIIK-3.2))

Paznen 3 lepaB.nnquKne H MHEBMATHYCCKHE IIPUBOABI

4. | Tema 4. Haznauenue u | OCHOBHbIE [TapaMeTPhl, XapaKTepU3yrolI1e 00bEMHBIE THIPOIIPUBO-
oOmiast xapakTepucT- | 1bl. CHCTEMBbl NMHUTAHUS U OXJIAXKICHUS TUAPOTPaHC(HOPMATOPOB.
Ka ruiponpuBoja. | YpasHenue ['roronno u ero ananus. [lepexos uepes3 cKOpocTh 3ByKa.
Knaccugpukanus run- | Comno JlaBana. Anuabatel ['toronno u Ilyaccona. Vcreuenue raza
ponpuBooB. ['mapo- | yepes cyxaromeecs comio. (YK-2 (VK-2.1; YK-2.2; VK-2.3); OIIK-
nuHamuueckue mnepe- | 1 (OIIK-1.2); OIIK-3 (OIIK-3.1; OIIK-3.2))
naun.  OcobeHHOCTH
(GYHKIIMOHUPOBAHUS
[THEBMATUYECKOTO
IIPUBO/JIA.
5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
Tabnuua 6
IIpMeHeHHe AKTUBHBIX 1 MHTEPAKTHBHBIX 00Pa30BaTeJIbHbIX TEXHOJIOT Wil
o HaumeHnoBaHHe MCIIOIb3YyeMbIX
i Tema u ¢popma 3ansaTus AKTHBHBIX H HHTepaKTI/IBHbIXUOﬁpaCiOBaTeJIl)HLIX Tex-
HOJIOTHH
1. Tema 1. I'mapocratuka. | JI [TpobGnemHuast nexius
I'mppocraTtuyeckoe JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHzie
JIABJICHUE U €r0 CBOM- IIPU BBIIIOJIHEHUH J1A00OPAaTOPHBIX padoT;
crBa OCHOBHOE ypaB- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUAEOMaTepura-
HEHHE THIPOCTATHUKH. JIOB;
AGcomoTHOE U N30BI-
To4Hoe naBneHue. Cu-
J1a 1aBJI€HUS )KUJIKOCTH
Ha IUIOCKUE U KPUBO-
JIMHEWHBIE IOBEPXHO-
CTH
2. Tema 2. I'maponuna- JI [Tpob6iemHuast nexius
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n/n

Tema u popma 3aHATHUA

HaumeHoBaHUMe MCIOJIb3yeMbIX
AKTHUBHBIX U HHTEPAKTUBHBIX 00pa3oBaTeIbHBIX TeX-
HOJIOTHH

MuKa. OCHOBHBIE TO-
HATUS, XapaKTepu-
3YIOLIUE IBUKEHUE
KUJIKOCTU. YpaBHEHUE
bepnymn muis notoka
UJCANBHOMN U peaIbHON
xunakoctu. [lorepu
Hariopa. Mcreuenue
KHUJKOCTHU Yepe3 OT-
BEPCTHS U HACAIKH.
Knaccudukanus tpy-
6ompoBooB. ['npas-
JINYECKUU pacyer Tpy-
6orpoBoioB. ['uapas-
JINYECKUU yaap.

JIP

Nnnroctpanus cnaita-npeseHTamnuii; pabota B KOMaHIe
IIPU BBITIOJIHEHUH J1a00OpAaTOPHBIX padoT;

I/IHTCpaKTI/IBHOG 3aHATUC C IPUMEHCHUEM BUICOMATCPpHA-
JIOB;

Tema 3. Haznauenue u
KJaccuukanus ruj-
pPaBIMYECKUX MAITUH.
JnHamuyeckue Haco-
cbl. Paboune xapaxre-
PUCTHKHU LEHTPOOEK-
HOTrO Hacoca. KaBura-
uus. Haznauenue, ycr-
POWCTBO, MPUHIIUII
IENCTBHS 00OBEMHBIX
HAacoCOB

[Tpob6nemHuast nexius

JIP

Nnnroctpanus cnaita-npe3eHTamnuii; pabota B KOMaHIe
IIPY BBIIIOJIHEHUU J1a00OPATOPHBIX padoT;

I/IHTCpaKTI/IBHOG 3aHATUC C IPUMECHCHUEM BUICOMATCPpHA-
JIOB;

Tema 4. Haznauenue u
oOu1as XxapakTepucTH-
Ka TUJIPOTIPUBO/IA.
Knaccudukanms ruu-
poripuBo10B. ['uapo-
JTUHAMUAYECKHE TIepe-
naur. OcoOeHHOCTH
(hYHKIMOHUPOBAHUS
ITHEBMATUYECKOTO
MIPUBO/IA.

[TpobnemHuast nexius

JIP

Nnnroctpanus cnaita-npe3eHTamnuii; pabota B KOMaHIe
IIPU BBIIIOJIHEHUU J1A00OPATOPHBIX padoT;

I/IHTCpaKTI/IBHOG 3aHATUC C IPUMECHCHUEM BUICOMATCPpHA-
JIOB;

6. Texymuii KOHTPOJIb YCIIEBA€MOCTH M MPOMEKYT3209HAAATTECTALMSA 110
HUTOraM OCBOCHUS IMCHUILIMHBI

6.1. TunoBbie KOHTPOJIbHBIE 32JaHUS WIH HHbIE MATEPHAJIbI, HEO0OX0AUMbIE

JJIS ONEHKH 3HAHUI, YMEHNH U HABBIKOB M (WIH) ONbITA eATEJIbHOCTH

JlabopaTopublie padorbl (JIP) HampaBieHbl Ha MPAKTUYECKOE 3aKPEIUICHUE
TEOPETUYECKOTO MaTepuaia JTUCHUILINHBI «[ MapaBiuka u TUAPOITHEBMOIIPUBOA», B
pe3yJIbTaTe CTYACHT JODKCH 3HATh OCHOBHBIC ITOJIOKEHHUS CTAaTHUKH W JUHAMUKH
KHUJIKOCTH, COCTABJISIONINE OCHOBY pacueTa THIPaBINYCCKUX CHCTEM; YCTPOUCTBO U
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MPUHIMI JACHCTBUSA THAPABIMYSCKUX MAIIUH W THAPOIHEBMOIIPHUBOIOB;, YMETh
NPUMEHATh CPEJCTBA HW3MEPEHHS OCHOBHBIX THAPABIMYECKHX IapaMeTpOB;
WCITIOJIb30BaTh HOPMATHBHBIC M CIIPABOYHBIC JOKYMCHTHI, MPUMCHITH IMOJYYCHHBIC
3HaHHMSI W HABBIKM TPH WM3YYCHUUW CICHHAIBHBIX IUCIUIUIMH; BIAJIETh METOJAMHU
pacyera THAPABIMYCCKUX CHCTEM M MOAOOpa THAPOMEXaHHMYECKOTro 00O0pYI0BaHHUS,
HABBIKAMH BBITIOJIHCHUS THAPABINYCCKUX HCCICIOBaHUN, 00paOOTKH M aHAIHM3a HX
pe3ynbTaToB. B Kypce «[mapaBiwka W THIPOITHEBMONPHUBOA» MPEIIOIaracTcs
BhITIOJTHEHUE 17 1abopaTopHBIX padoT.

Jlomyck K BeIMOHEHUIO JIP TPOMCXOAHUT IIPH yCIIOBUM OCBOCHHUS MaTepHalia
HaJIMYMsSg Yy CTYACHTA 3allOJIHCHHOW TaOJUIbI ONBITHBIX JaHHBIX B JKypHaIe
naboparopHeix pabor. Otduer mo nabopatopHOW paboTe TPEACTABIACTCA C
MIOJIHOCTBI0 00pa0OTaHHBIMU pe3yJIbTaTaMH U3MEPCHUM, TpaUUECKHUM MaTepUajIoM,
BBIBOJIaMH. 3alllMTa OTYETa MPOXOJUT B hOpME JTOKIaaa CTYACHTA MO BBITOJHCHHOU
paboTe 1 OTBETOB Ha BOMPOCHI MPEIOIaBaTEelIsl.

IIpumep mepedyHsi BONPOCOB NpHU 3amurTe JadopaTtopHoi padorbl Ne 1
«OcHOBHbBIC (PU3HYECKHE CBOMCTBA )KUIAKOCTEN»

1.1 Kakue ¢usnueckue cBoiicTBa )kuakoctu Bl 3Haere?

1.2 JlaiiTe onpeneneHne mIOTHOCTH, YAECIBHOTO U OTHOCUTEIIBHOTO BECA KU~
KOCTH.

1.3 Yto Takoe TemIepaTypHOE PAaCIIUPEHHE U COKUMAEMOCTh KUIKOCTH? Uem
OHM XapaKTEPUIYIOTCS?

1.4 [TaiiTe omnpeneneHne BA3KOCTU KUAKOCTU. Kak 3amuchIBaeTCsl BhIpaKEHHE
JUISl KacaTeIbHOTO HAIPSKEHUS COTJIACHO 3aKOHY BHYTPEHHETO TPEHUS, OTKPBITOMY
HproTonom?

1.5 KakoBa cBsI3b NMHAMHYECKOW M KMHEMATHYECKOW BA3KOCTH, KAKOBBI UX
eauHuIbl n3Mepenusi? Kakumu npubopamu ornpeaensercs BI3KOCTb KUIKOCTH ?

IlepeyeHb BONPOCOB K IK3AMEHY 0 JUCHUIIMHE

Paznen 1. 'mapaBiauka

OcHoBHbIE (pU3MYECKHE CBOMCTBA KUIKOCTH.

Cuitbl 1 HaPsKEHUS B )KUJAKOCTH. ['MapocTaTiyeckoe JaBjaeHUE.

I'mapocraTryeckoe AaBIEHHUE U €ro CBOMCTBA.

BreiBoa muddepeHnnanbHbIX ypaBHEHHN Diijepa.

BriBectn u3 ypaBHeHUs Diepa Gpopmyny AaBlieHUs MPU aOCOTIOTHOM paBHOBE-

CUU KUJKOCTU B COCYZIC U YPAaBHEHUE MTOBEPXHOCTH PABHBIX JaBICHUM.

6. AOCONIOTHBIN U OTHOCUTEIBHBIN MOKOM KUIKOCTH. BBIBOT OCHOBHOTO YpaBHEHUS
THAPOCTATUKH B AU depeHranbHoi hopme.

7. BBIBOJ OCHOBHOI'O YpaBHEHHMS THAPOCTATUKH.

8. Hlokazatb 3akoH [lackans. YCTpoOWCTBO M NPUHIMUII pacueTa THUAPABIMYECKOTO
pecca.

9. IlonsiTe aOCOMIOTHOTO JIaBJICHUS, N30BITOYHOIO JTABJIICHUS U BaKyyMa.

10. KunkoctHble IpUOOPHI ISl U3MEPEHHS N30BITOYHOTO TABJICHUS U BaKyyMa.

I1.T'mppoctatnueckunii Hanop. [lokazaTe Ha yepTexKE COCyAa € KUIKOCTHIO U MbE30-
MEeTpaMHy TUAPOCTATUYECKUN HAIIOP U €r0 COCTABHBIE YacTH.

b=
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12.Onpenenenue cUibl TaBICHUS JKUIKOCTH Ha IJIOCKYIO (QUTYpYy TPOU3BOJIBLHOMN
(OpPMBI ¥ TOUKHU €€ TIPUITOKECHHUS.

13.0Onpenenenue cuibl TaBICHUS JKUIKOCTH Ha IJIOCKYIO (QUTYpYy TPOW3BOJIBHOMN
¢dopmMmel. 'mapocTaTudeckuii mapaaokc.

14.TlocTpoeHue 3Mop THAPOCTATUYECKOTO JABICHUS KUAKOCTU HA TJIIOCKUE U JOMa-
HBIE CTEHKH.

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

16.Onpenenenue BepTUKAIbHON COCTABISAIOMIEH CHUIIbI THIPOCTATUYECKOTO JABICHUS
Ha MPOU3BOJIbHYIO KPUBOJIMHENHYIO MOBEPXHOCTh. [locTpoeHue tena naBneHus.

17.Onpenenenue ropu30HTAILHON COCTABIISIONIEH CUIIBI THAPOCTATUYECKOTO JaBJie-
HUS Ha MPOU3BOJIbHYIO KPUBOJIMHEHHYIO TOBEPXHOCTb.

18.3akon Apxumena.

19.O0BACHUTD CIEAYIOIINE TOHITHUS:

- YCTaHOBUBILIEECS U HEYCTAaHOBUBILIEECS ABUKEHHUE;
- TpaeKTOpHSs U JUHUS TOKA;

- HamopHoe W 0€3HANOPHOE JIBHXKCHUE;

- paBHOMEPHOE JABUKECHUE.

20. BriBecTH ypaBHEHUE HEPA3PBIBHOCTHU ISl DJIEMEHTAPHOUN CTPYUKH KUIKOCTH.

21. BeiBog ypaBHeHUs1 bepHysum aj1st 371eMEHTapHON CTPYUKH KUJKOCTH.

22.Pacxon u cpeiHsisi CKOPOCTh IO CEYEHHUIO MOTOKA. BhIBOA ypaBHEHHS HEpa3pbIB-
HOCTH JJiA MOTOKa. J[aTh MOHSATHE CMOYEHHOTO MEPUMETPA U TUIPaBINYECKOTO
paauyca.

23. BeiBog ypaBHeHUs bepHymim sl yCTaHOBUBILETOCS, IJIABHOU3MEHSIOIIETOCs
MOTOKA KUIKOCTU. BUaBI CylIEeCTBYIOMIUX OTEPH HAIOPA.

24. Hanucats ypaBHeHHE bepHymu 17 MOTOKa B OOIIEM BHAE U B CICIYIONINX Ya-
CTHBIX CITy4asiX:

- HamopHO€ paBHOMEPHOE JIBH>KECHUE;
- HamopHO€ paBHOMEPHOE JIBH)KEHHE M0 TOPU30HTAIBHOMN TpyOE;
- 0Oe3HanopHOE PaBHOMEPHOE JABUKEHUE.

25. PexxuMbl ABWOKEHUS KUAKOCTH. Yuciao PeifHonbaca W €ro KpUTHYECKOE 3Haue-
HUe. 3a4eM MpU pacueTe TMAPABIMYECKUX CHCTEM HY)KHO 3HATh PEXKUM JIBHKE-
HUS )KUJIKOCTH.

26. ®opmyna Jlapcu. OnpeaeneHue mMoTepb Haropa Ha TPEHUE MPU HAIIOPHOM JIBU-
KEHUHU B KPYIJIBIX TPYyOax B 3aBUCHUMOCTH OT PEXKUMA JIBHIKCHHUS.

27. OnpeneneHue MOTEPh HAMOpa Ha TPEHUE MPU HATIOPHOM JBUKEHUU B KPYIJIBIX
Tpy6ax. BeiBoa ¢popmyssr Lllesu.

28. MecTHbIe noTepu Hanopa. MX BO3HUKHOBEHHUE, BUIBI U CLIOCOO OMpEACIICHHUS.

29. Knaccuduxamus tpy6onpoBomoB. Tumbl pemaeMbIx 3ajad Ipu pacdere TpyoOo-
MIPOBOJIOB.

30. I'mapaBnuueckuil pacyeT KOPOTKHX TpyOOmpoBOJOB. THIBI pelraemMbiX 3ajad.
Br100op ceuenuii st coctaBiieHus ypaBHeHus bepHyiu.

31. BeiBog ¢opmynbl JKyKOBCKOTO TOBBIMICHUS NABICHUS MPH THUIPABIMYECKOM
ynape. [Ipsamoit u Henpsmoit yaap. CriocoObl pe1oTBpallieHus yaapa.

32. Ilonarust masioe U OOJIBIIOE OTBEPCTUE; TOHKASI U TOJICTAas CTEHKA; COBEPIICHHOE
Y HECOBEPUIEHHOE, TIOJIHOE U HEMOIHOE CKAaTHE CTPYHU; MHBEPCHS CTPYHU.

20



33. BeiBecTu (opMyITy HMCTEUEHHUS J>KUIKOCTH UYEpe3 Malloe OTBEPCTHE B TOHKOU
CTCHKE B aTMoOChepy.

34. Knaccudukarus HacaakoB. OCOOEHHOCTH UCTEUEHUS Yepe3 HACAIKH.

35. Knaccudukamus HacagkoB. BeiBect GpopMynly UCTEUSHHS KHAKOCTH Yepe3 Ma-
JI0€ OTBEPCTHUE B TOHKOM CTEHKE B aTMOChEDY.

36. Koadpummentsl ckopocTH, cxkatus, pacxoaa. [louemy mpu TOM e Hamope u
IraMeTpe OTBEPCTHSI M Hacallka pacxo]] Hacaaka OoJbIlle, 4eM OTBEPCTHUS

Paznen 2 I'mapaBiauvyeckne MAIIUHbBI

1. Knaccudukanus HacocoB. OCHOBHOE paznudre MeXay IByMs kiaccamu. Kak 3To
pazInyMre CKa3bIBA€TCs Ha 3aBUCMMOCTH MEXJYy HAIlOpoM M Iojadyeil HacOCOB U
Ha peryJIMpoBaHUM MOJda4H.

2. Yro Takoe Hamop Hacoca? BeiBecTH poeKTHYIO GopMyITy Hamopa Hacoca.

3. Yto Takoe momavya Hacoca? BriBecTH dKCIUTyaTallnOHHYIO (OpMYITy Harmopa Haco-
ca.

4. Hamop, nojaya 1 MOITHOCTb Hacoca. [lofHbBIN, THAPaBINYECKUM, 00BEMHBIN, Me-

XaHUYECKUH K.1.J. Hacoca.

BbIBO1 OCHOBHOT'O ypaBHEHUS paOOThI IIEHTPOOEKHBIX HACOCOB

6. YCTpONCTBO M MPHUHIIMI JACUCTBHS IEHTPOOSKHBIX HAacocoB. [Iyck ux B paboTy.
Pabouune xapakTepuCTUKH [IEHTPOOESKHOTO HAcoca.

7. BoiBoa popmynsl Hamopa eHTPoOEIKHOTO HAcOCA.

8. Pabouas xapaktrepuctuka H — Q nenTpobexHoro Hacoca. TeopeTnuueckoe orpe-
nenenue ee popmel. Kak oHa cTponTCs MpakTHYeCKHA. XapakTepucTuku N — Q u
n-Q.

9. Ilepecuer pabounx XapakTepHUCTHK LeHTpoOexHoro Hacoca H — Q u N — Q Ha
HOBYIO YaCTOTY BpalleHusl paboyero Koieca.

10.006Touka pabodero kojeca IEeHTpoOeKHOT0 Hacoca. Kak u3MeHsroTes npu 00ToY-
KE HaIop ¥ MOIIHOCTb, YEM ITO OOBSICHACTCS ?

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

12.Crioco06sI peryaupoBaHus Moauu lEHTPOOEKHBIX HACOCOB.

13. IlapannensHas ¥ mocienoBaTeNbHAs paboTa EeHTPOOEKHBIX HACOCOB Ha OOIIUi
TpyOompoBoa. DhPeKTUBHOCTH MapauIeIbHONH PabOTHI.

14.TIpenenpHas BeicoTa BcachiBaHus. KaBuTtanus. bopp6a ¢ kaBUTaITUCH.

15.ITog6op Hacoca o paboYnMM XapaKTEPUCTUKAM.

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

17.1IpuHIIMNT 1€MCTBUSI 1 OCHOBHBIEC THUIIBI MOPIIHEBBIX HACOCOB. VX JOCTOMHCTBA U
HenocTatku. PerynupoBanue momauu. CpeaHsiss NMPOU3BOIUTEIBHOCTh TMOPIITHE-
BBIX HACOCOB.

18. ®opmyna MrTHOBEHHOTO pacxoja. I pad¥ky mogauu MOPITHEBBIX HACOCOB IMPOCTO-
ro, ABOMHOTO U TPOMHOTO JECUCTBUS.

19. Tumbel poTopHBIX HacocoB. CIOCOOBI PETyIMPOBAHMS MMOJAYU PA3IMYHBIX THIIOB
POTOPHBIX HACOCOB.

W

Paznen 3 I'mapaBiauveckne M NHEBMaTH4YeCKUE MPUBObI
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I'maponpuBoa. HaznaueHue, 10CTOMHCTBA, HEJOCTATKH, 00JIaCTh IPUMEHEHUS.

Kiaccudukarus rugpornpruBoI0B.

3. OcHOBHBIC YaCTH 0OBEMHOTO THAPONPHUBOJA U UX Ha3HadeHHe. CxeMa 00bEMHO-
r'o TUJIPOIIPHBO/IA OCTYNATEIBHOTO U BpallaTeIbHOTO JBUKEHUS C IPOCCEIIbHBIM
peryJinupoBaHuEM.

4. OcHOBHBIE YacTH 0OBEMHOI'0O THAPONPUBOJIa U UX HazHaueHue. Cxema 0O0BEMHO-

ro TUAPOINPHUBOJA MOCTYNATEILHOTO U BpAIaTEIbHOIO JABMXKEHHUS ¢ OOBEMHBIM

peryJiInupoBaHueM.

I'uppoaumaamMuueckue nepeaadn. ['uapomydra u ruapoTpanchopmaTop.

KoHcTpyKIus 1 IpuHITUTT ISHCTBHS THAPOMY (D THI.

KoHCcTpyKIus 1 IpuHITUIT IeHCTBHS THAPOTpaHCchopMaTopa.

[THemonpuBox. Haznauenue. JlocToMHCTBA, HEAOCTATKH, 00J1aCTh MPUMCHEHUS.

9. Kiaccudukarys mHEBMOIIPUBOIOB.

10..OcHOBHBIC (pH3NYECKUE CBOMCTBA ra30B.

11.. OcHOBHBIEC Ta30BbIE 3aKOHEIL.

12.3aK0HBI TeUEHHUS Ta30B.

13.VcTedyenue rasa yepes oTBEpPCTHUE.

14.OcHOBHBIE JIEMEHTHI THEBMOIIPHUBO/IA.

N —

XU

6.2. Onucanme nmokasaresjel 1 KpUTepueB KOHTPOJISA YCIIEBA€MOCTH, ONIMCAHME
IIKaJI OlleHUBAHHUSA

Onenka Tekyiei paboTbl U TPOMEXKYTOUHBIN KOHTPOJb CTYI€HTOB OCYIIECTB-
JSI€TCSI HA OCHOBE TPAAULIMOHHON CHCTEMBI KOHTPOJIS U OLEHKHU ycrieBaeMocTu. Tpa-
JULAOHHAsA CHCTEMa KOHTPOJSA M OLEHKU YCIIEBAEMOCTH CTYJIEHTOB IMpEJCTAaBIEHA
KPUTEPHUSIMU BBICTABJICHUS OLEHOK MO YETHIPEXOANIbHON CUCTEME «OTIUYHO», «XO-
POILLIOY», «YyAOBJIETBOPUTEIBHOY, HEYIOBICTBOPUTEIBHO.

Kpurepuu onieHK” BHINOJHEHHS M 31U THI JTA00PATOPHBIX PadoT:

K 3amure naGoparopHoil pabOThl NPEACTABIAECTCA OTYET C MOJHOCTBHIO
00paboOTaHHBIMU pe3yJIbTaTaMHU MU3MEPEHUH, TpadUuecKUM MaTepUanoM, BHIBOJAMHU.
OTuer HEe MOXET OBbITh NPUHAT U TOJUICKUT JOPAabOTKE B Cllyyae: OTCYTCTBUSA
HEOOXOIMMBIX pacyeTHbIX (opMyll, 0003HAYEHUHN U T.I.; OTCYTCTBHSI HEOOXOIHUMOTO
rpaduuecKoro Marepuania; HeKOppeKTHON 0OpabOTKU pe3yJIbTaTOB U3MEPEHUH.

3amura oT4eTra Mo JaboparopHO pabore NpoxoAUT B GopMme IoKIana
CTyJI€HTa TIO0 BBIMIOJIHEHHOW pPaboTe M OTBETOB Ha BOMNPOCHI MpENojaaBaTess 0
TPAAULMOHHOM CHCTEME OLEHKM cucTeMe. B cilydae mnomydeHHs IpU 3alluTe
nabopaTopHOil  pabOThl  HEYIOBIETBOPUTEIBLHOM OIEHKH, paboTa TMOIJIEKHUT
IIOBTOPHOU 3aILUTE.

Tabnuia 7
Kpurepuu onieHuBaHMs 3aIUTHI JIA0OPATOPHBIX padoT
Ouenka Kpurtepuu oueHuBanus
Bricoknii YPOBCHb | «OTJAHYHO» — CTYACHT H3JIaract COJACpKaHHUC BOIIpoCa JIOTUYCCKU
«5» BEPHO, AapryMEHTHPOBAHO, YMEET JeJlaThb BBIBOJBI; [PABUIILHO
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(OTAM4YHO)

dbopMyIupyeT OCHOBHBIE 3aKOHBI, 3HA€T W TMPUMEHAECT OCHOBHBIC
(hopMyJIBI M pacyeTHBIC 3aBUCUMOCTH TI0 TeME JJa0OpaTOPHOM pabOTHI

Cpennuii ypoBeHb
«4»
(xoporro)

«XOPOLIO» — CTYJCHT M3JIaraeT COJIep’KaHNe BOIPOCA JIOTUIECKH BEPHO
U II0 CYHICCTBY, YMCECT JCJIaTb BBIBOJAbI W MPHUBOAWUT IPUMCPBI H3
IMPAaKTUKH, HO AOIMYCKACT HCKOTOPBLIC HCTOYHOCTH W HC3HAYWUTCIIbHBIC
OILIMOKN UINA OITMCKH, YTO B IICJIOM HE€ BBLIZBIBACT COMHEHHU B OCBOECHUH
TEeMbI TaOOpaTOPHON PabOTHI

[Toporossiii ypo-
BeHb «3» (ymoBiie-

«YAOBJIETBOPUTECJIBbHO» — CTYICHT HC B MOJTHOM MEPE BJIAACCT
HaBbIKaMH JIOTUYHO W aprymMCHTUPOBAHO MH3JIaraTb COACPIKAHUC
Marcpuaia, HMECT 06HII/I€ 3HaHUSA OCHOBHOI'0 COACPKAHUA TCMbI

TBOPHTENbHO) paboTel 0€3 OCBOECHHSI HEKOTOPBIX CYIIECTBEHHBIX IOJIOXKEHUMH,
AOIMYCKA€T HECTOYHOCTHU, OAHAKO YMCECT NPUMCHATL 3HAHUA U YMCHUA I10
TeMe paldoThl,
MUHHMMaNTBHBIA | «HEYAOBJETBOPUTEIBHO» — CTYJICHT HE OCBOWJI 3HAYHTEIBHYIO YaCTh
YPOBEHB «2» (He- | COAEpKaHHWs ~ Marepuaia  JIabopaTopHOM  pabOThI;  JOIMyCKaeT
YAOBJICTBOPU- CYIICCTBCHHBIC OIIHMOKH B M3JIOKEHHUU Marepuraia, HEC YMCCT BLIACINUTDH
TCJ'IBHO) TJIaBHOC U CA€JiaTh BBIBOIbI.

Kpurtepuu oueHnBaHusI NPOMEKYTOYHOT0 KOHTPOJIS:

K »sk3ameHy nomyckaercss CTYAEHT, HOJHOCTBIO BBIIOJHUBIIMM BCE BUIBI
y4eOHOM 1 caMOCTOSTENbHOU PAdOThI M CIABIINNA OTYETHBIE MATEPHUAIIBI.

DK3aMeH MPOBOAUTCS B YCTHOHU (hopme B BUJE TOKIaAa CTYJEHTA M0 KaXIOMY
AK3aMEHAIMOHHOMY BOIIPOCY C IMpPEICTABICHUEM HA JIUCTE OTBETA: YPaBHEHUH,
dbopmyn, pacueTHbIX cxeM, rpadMkoB U T.II. U OTBETOB (ecnu MmoTpeldyeTcs) Ha
JOTIOJIHATEIbHBIE BOMPOCHI IIPENO1aBaATENS.

KauecTtBo ocBOeHUsI AMCHMIUIMHBI, YPOBEHb C(HOPMUPOBAHHOCTU 3aSBICHHBIX
YHUBEPCAJIBHBIX W 00HIenpodecCUOHAIbHBIX KOMIETEHIUH, 3HaHUS M yMEHUs
CTYJIEHTA OLICHUBAIOTCS B COOTBETCTBUHU C TPAJULIMOHHON TEXHOJIOTUEN:

Kpurtepuu ouennBanusi pe3yjbTaToB 00y4eHHUs
Tabnuna 8

Ouenka Kpurtepuu oueHuBanus

OLICHKY «OTJIHYHO» 3aCIyKUBAET CTYIACHT, KOTOPBIM U3J1araet coaep-
»KaHUE BOIIPOCA JIOTUYECKH BEPHO, apTyMEHTUPOBAHO, YMEET IeIaTh
BBIBO/IbI; IIPABWJILHO (POPMYITHPYET OCHOBHBIE 3aKOHBI TUAPABIUKY;
3HAET U MPUMEHSET OCHOBHBIE (POPMYIIBI U pacUETHbIE 3aBUCUMOCTH;
BJIAJICET METOAAMH pacyeTa IMAPABINYECKUX CUCTEM; 3HAET YCTPOMCT-
BO, IPUHIUI JA€UCTBUS U OCHOBHBIE XapaKTEPUCTUKH pabOThI TUApPaB-
JIMYECKUX MAIIUH U IIPUBOJIOB.

KoMnereHnuum, 3akperui€éHHbIE 32 JUCHUIUIMHOMN, ¢(pOPMHUPOBAHBI HA
YPOBHE — BbICOKMIA.

OLICHKY «X0POILLI0» 3aCIy>KMBAET CTYICHT, KOTOPBIN U3J1araeT ColaepKa-
HHE BOIIPOCaA JIOTUYECKU BEPHO U IO CYIIECTBY, YMEET JIElaTh BIBOJBI U
IIPUBOJUT MPUMEPHI U3 ITPAKTUKH, HO JOIYCKAET HEKOTOPBIE HETOYHO-
CTH U HE3HAUUTEJIbHbIE OIMOKH UM ONKCKH, YTO B II€JIOM HE BbI3bIBAET
COMHEHUI B OCBOCHUU JHUCLUIUIMHBI.

KoMnereHnuum, 3akperui€éHHbIE 32 JUCHUIUIMHON, ¢(pOPMHUPOBAHBI HA
YPOBHE — XOpOLIMii (CpeIHuii).

OLICHKY «Y/O0BJICTBOPHTEIbHO» 3aCIyKUBAET CTYACHT, KOTOPBII HE B
ITOJTHOW Mepe BIIAJICET HAaBBIKAMHU JIOTHYHO M ApI'YMEHTHPOBAHO U3JIa-

Bricokuii ypoBeHb
«5»
(OTAM4YHO)

Cpennuii ypoBeHb
«4»
(xoporo)

[Toporossiit ypo-
BEHb «3» (ymoBiie-
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TBOPUTEIIBHO) raThb cojiepKaHue MaTrepuala, UMeeT 001e 3HaHUsI OCHOBHOI'O COJIEp-
KaHUS AUCLUIUIMHBI 0€3 0CBOEHHSI HEKOTOPBIX CYIIECTBEHHBIX MOJIO-
KEHUI, TOMyCKaeT HETOYHOCTHU U 3aTPYIHSAETCS B TEOPETUUECKHUX BbI-
BOJIaX, OJTHAKO YMEET NPUMEHSATh 3HAHUS U YMEHUS B IPAKTHUUECKUX
paboTax, BiajieeT HaBbIKaMu padOThl CO CIIPAaBOYHOM M y4eOHOM JuTe-
paTypoii, yMeeT I0JIb30BaThCs HOPMAaTUBHBIMU JOKYMEHTaMHU.
KommnereHuuu, 3akperi€HHbIE 32 TUCIUIUIMHON, C(POPMUPOBAHBI HA
YPOBHE — 10CTAaTOYHBIIA.
OLICHKY «HEY/IOBJIETBOPUTEIBHO» 3aCIyKMBAE€T CTYIEHT, KOTOPHIA He
MuyHMMaNbHBIM | OCBOWJI 3HAYMTENBHYIO YacTh COJIEPYKAHHS AWUCIUILUIMHBI;, JOITyCKaeT
YPOBEHb «2» (HE- | CyIIeCTBEHHBIC OMIMOKH B M3J0XKCHHM MaTepuaja; He B IOJHON Mepe
YAOBJIETBOPU- BJIaJICET METOJAaMH BBIMOJHEHMS THIPABINYECKUX PACUYETOB; HE yMEET
TEJIbHO) BBIJICJIUTH TJIABHOE U C/I€JIaTh BBIBOBI.
KoMnereHum, 3aKpeIuI€HHbIE 32 JUCHUIIMHOMN, He C()OPMHPOBAHBI.

7. YueOHO-MeTOAN4YEeCKOe U MHPOPMAIIMOHHOE o0ecriedeHHe TUCUUIITINHBI

7.1 OcHoBHasI JuTEepaTypa

1. T'uapasnuka: Yueonuk / A.Il. Ucaes, H.I'. KoxeBuukosa, A.B. Emun — M.
HUIL] UH®PA-M, 2015. — 420 c.

2. 'unpaBnvka, THAPOMAIIIMHBI U THAPOITHEBMOIIPUBO/I: Y ueOHOe TocoOue Iis
By30B / Ctrecun C.IL [u ap.] - 2-e u3a. — M.: Akagemus, 2006. — 336 c.

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

4. T'mapaBnuka W rUapaBIdYecKue MaliuHbl. JlaGopaTOpHBIN NPaKTUKYM:
VYue6noe nocobue. / H.I'. KoxxeBnukora, A.B. Emun, H.A. llleBkyH, A.B. [pansiii,
B.A. llleBkyH, A.A. llpim6an, b.T. bexumens - CI16.: U3natensctBo «Jlanby, 2016. -
352 c.: un. - Pexxum gocrtyna https://e.lanbook.com/reader/book/76272/#1

7.2 lonosiHUTEBHAS JIUTEpaTypa

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

2. CpemnukoB B.K. CraHouHble TUIpONpPUBOALL. 3-¢ wu3a. -— M.:
MamnHoctpoenue, 1995. — 448 c.

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

4. HazemueB A.C. I'mapaBnuueckue U NMHEBMaTHdeckue cuctembl. Yactp 1.
[THeBMaTHuUecKre TPUBOJBI M CPEICTBA aBTOMAaTH3aluu. YdeOHOoe mocodue. — M.,
®opym, 2004. — 238 c.

5. 'mapasnuka u runponHeBMonpuBosl / benenkosa 0. A. [u ap.]. — M.: Dx3a-
MmeH, 2009. — 286 c.
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7.3 HopmaTHBHBIEC IPABOBbIC AKTbI

1. TOCT 17752-81*(CT C3B 245 5-80) 'mnponpuBoa 00BEMHBINA U TTHEBMO-
npuBoA. Tepmunsl u onpenenenns — M.: M3narenscTBo cranmapros, 1988 — 73 c.

2. T'OCT 2.781-96 Enunas cucrema KOHCTPYKTOPCKOW nokymeHTanuu. O60-
3HAYEHHUs YCIOBHbIE IpauUecKue B cxemax. AmmnapaThl THIPaBIMYECKUE U THEBMa-
TUYECKHE, YCTPOUCTBA YHPaBICHUS U MPUOOPHI KOHTPOJIbHO-U3MEPUTEIbHbIE — M.:
UIIK UznarenscTBO cTaHaapros, 2005 — 123 c.

3. TOCT 2.704-2011 Enunas cucteMa KOHCTPYKTOPCKOW JOKYMEHTALIMH.

[IpaBuna BBIMOJHEHUS THUAPABIMYECKUX M MHEBMaThueckux cxem — M.: Cranpgap-
tuHdopm, 2012 — 16 c.

7.4 MeTogu4ecKue yKa3aHHsl, PEKOMEHAAUMH U IPyrue MaTepuajbl K
3aHATUAM

1. KoxxeBuukoBa H.I'. T'mapoctatuka: metonuueckue ykazanusi / H.I'. Ko-
xeBHuKoBa, A.B. Emun, H.A. llleBkyH, A. B. [Ipansbiii ; Pocculickuii rocy1apcTBEH-
HbIl1 arpapHbiil yausepeuteT — MCXA umenn K. A. TumupsszeBa. — Mocksa : PI'AY-
MCXAunme-uu K. A. TumupszeBa, 2018. — 84 c.— TeKcT : 3JIEKTPOHHBIN.

2. KoxesuukoBa H.I'. I'mpponunamuka : npaktukym/ H.I'. KoskeBHukoBa,
A.B. Emun, H.A. IleBkyH[u nap.] ; Poccuiickuil TrocynapCTBEHHBIN arpapHbIi
yauBepcuter —-MCXA nmenu K.A. TumupszeBa. - Mocksa: PITAY-MCXA umeHnn
K.A. Tumupszesa, 2019. —154 c.—Tekcr : anexrponnsiit. DOI: 10.34677/2019.049

3. KoxesnukoBa H.I'., Emun A.B., llleskyn H.A. u np. ['mapasnuka, ruapo-
MalIuHbl U CENbCKOXO035UCTBEHHOE BojlocHaOkeHue Yacte 3. 'uapaBianueckue ma-
bl [Ipaktukym / H.I'. KoxkeBuukora, A.B. Emun, H.A. [lleBkyH, A.B. [Ipansrii.
M.: U3n-Bo PTAY-MCXA, 2016. 82 c.

4. KoxeBnukoBa H.I'., Emun A.B., llleBkyn H.A., Ipansiii A.B. I'mapaBiauka
U ruaponHeBMorpuBoa: Meronuueckue ykazanus / Koxxesuukosa H.I'., Enun A.B.,
[eBxyn H.A., dpansiii A.B. — M.: U3n-Bo PI’AY-MCXA, 2016, 40 c.

5. KoxeBnukoBa H.I'., Emun A.B., llleskyn H.A., pansiii A.B. KXypnan
nabopaTopHeIX pabor mno aucuuiuinHam  «lmapaBnuka», «[wapaBinuka H
ruapaBiuyeckue MamuHbely, «l'maporazoauHamuka» u  «BomocHabxkenue» /
KoxesuukoBa H.I'., Emun A.B., llleskyn H.A., Ipansiii A.B. — M.: OO0 «YMII
«Tpuanar», 2015. — 44 c.

6. UcaeB A.Il., KoxxeBuukosa H.I'., Emun A.B. u ap. Hacocsl: MeTtonnueckoe
nmocooue. — M.: MI'AY, 2008 r. — 80 c.

8. Ilepeyennb pecypcoB MH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«/HTEpHET?», HEOOXOAMMBIX /IVIs1 OCBOCHUSI AMCIUTIUHBI (MOIYJIs1)
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1. http://www.agrovodcom.ru OOO «ArpoBoakoM» OQUUIHUATIBHBIN aUIEp
KPYMHEHIIINX MPOU3BOAUTENEH HacOCHOTO o0opymoBaHus Poccuum (OTKPBITHIA JOC-
Tyn).

2. http://library.timacad.ru DnekTpoHHO-0ubIMOTeUHast cucrema I[[Hb nmenu
H.N. KeneznoBa ®I'bOY BO PI'AY-MCXA umenu K.A. TumupsizeBa (OTKpBITBIN
JOCTYTI).

3. http://rucont.ru DnexTpoHHO-OMOIMOTEUHAs cucTeMa « HanmoHanbHbIN 1UQ-
poBoii pecypc PYKOHT» (oTkpbITBIN AOCTY).

4. http://www.techgidravlika.ru MudopmanronHo-cripaBzaoyHasicucrema (OT-
KPBITBIN JJOCTYTI).

9. IlepeyeHb NPOrpaMMHOro odecrnedyeHuss 1 MHPOPMANUMOHHBIX CIIPABOYHBIX
cHCTEM

Tabmumal O
IlepeyeHb NPOrpaMMHOro odecne4eHus
HaumeHoBaHue
Ne pa3aeJia yueOHOM HaumeHoBaHue Tun e I'on
n/n | AMCHUIIMHBI (MOIY- NporpamMmbl NporpamMmbl pa3padoTKu
JIs)
Paznen 1 «I'mppaBnu-
Kay
Paznen 2 «I'mppaBnu- .
1 |4eckue MaHII/IHIf» Microsoft Office OducHblii makeT Microsoft 2021

Pasgen 3 «I'mapasnu- 365

YECKHE U IIHEBMATHu-
YCCKUC IIPUBOABD

Paznen 1 «I'mppaBnu-
Ka»

Paznen 2 «I'mppaBnu-
2 |4ecKH€ MalluHbDY Angexc Tenemoct | Buneoxondepenuuu| Snmexc 2021
Paznen 3 «I'mppaBnu-
YEeCKME M IHEBMaTH-
YECKHUE MTPUBOIBDY

10. Onucanue MaTepuaJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOH ISl
OCyleCTBJIEeHHSI 00Pa30BaTEIbLHOIO MPOLEcca MO JUCHUILIMHE (MOYJII0)

Tabnuua 11
Ceenenus 00 o0ecne4eHHOCTH CNIENMATM3MPOBAHHBIMHY AYAUTOPUSMH,
Ka0OMHETaMH, J1a00paTOpUAMHU

E3
HanmeHoBaHMe crieniUaJIbLHBIX TMOMe-
IIEeHUI U MoMeleHuil J1JIsl CaMOCTOsI- OcCHALIEHHOCTH CHEeNUAJbHBIX IOMeleHUui U 1o-
TeJbHOI padoThl (Ne yuedOHOro Kopmyca, MellleHUH IS CAaMOCTOSITeILHOIH padoThI**

Ne aynuropun)
1 2

23 kopmyc, 7 ayauTopust 1.9kpan ClassicLyra (MuB.Ne 410134000001609)
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2. IIpoextop BenQMX711 (UHB.
Ne410134000001611)

3. Hocka HactenHas 3-anemenTHas (MuB.Ne
210136000005980)

23 kopmyc, 76 ayautopus 1. Crenn rugpaBiInyecKuil yHUBEpCAIbHBIN 1abopa-
topubiil ['VJIC-1 (MuB.Ne 210134000002961)

2. CTeH ruipaBIUYeCcKuil YHUBEpCaAlIbHBIH J1abopa-
topubiil I'VJIC-2 “T'mapoctaruka’” (MuB.Ne
210134000002962)

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

4. Emkoctp ans Boabl (MuB.Ne210134000001926)

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

6. Cucrema TpyOOTIPOBOJIOB HA CTAHUE C THIPOESMKO-
ctbto (MuB.Ne 210134000002785)

7. JlaTunk pacxoja ¢ HHAMKALUEH 1apaMeTpoB
(MuB.Ne210134000002783)

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

9. lllxad cucreMpl ynpapieHus: ¢ HHAUKATOPAMHU
(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 jsadoparopun "IHEpro-
3¢ deKTUBHBIE CUCTEMBI YIIPABJICHUS MAIIUH U 000-
pynoBanus" (MuB.Ne 410124000603206)

Jlist camocTOsATeIbHOM paboThl CTYACHTOB TaK e MpelycMOTpeHbl YuTaib-
HbIif 3a11 LlenTpanbhoil Hayunoit oubnuotexku nmenn H.U. XKenesnosa PTAY MCXA
uMenu K.A. TumupsizeBa 1 KOMHaATBhl CAMOTMIOATOTOBKHU CTYJIEHTOB B OOILIEKUTHUSX.

11. MeToan4yecKkue peKOMeHIAlMU 00y4aI0IMMCS 110 OCBOCHUIO U CIIUTIIUHbI

OO6pa3oBaTenbHBIN MpoIecC MO AUCIUIUIMHE OpPraHU30BaH B (opme ydeOHbBIX
3aHATUN (KOHTaKTHas paboTa (ayAUTOPHOW M BHEAYAUTOPHOMN) 00ydJarONIUXCs C Tpe-
nmojaBaTeyieM U CaMOCTOsITeNIbHAsI paboTa oOydaromuxcs). Y4ueOHble 3aHATHS (B TOM
quclie IO peain3aliy MPaKTUYeCKON MOArOTOBKH) MPEACTABICHbI CIEAYIOIINMH BH-
JaMU, BKJIIOYas y4yeOHbIE 3aHSTHUS, HANPABICHHbIE HA MPAKTUYECKYIO MOJTOTOBKY
oOy4aromuxcs U MPOBEIeHUE TEKYILIEro KOHTPOJIsl YCIIEBAEMOCTH:

JEKUUHU (3aHATHS JIEKIIMOHHOTO TUIIA);

nabopaTopHblie paboThI (3aHATHUS CEMUHAPCKOTO THUIIA);

IPYNIIOBBIE KOHCYIbTAINY;

WHIUBUIYaJIbHbIE KOHCYJbTAllMM M HMHbIE y4eOHbIE 3aHATHA, MpEeAycMaTpu-
BaIOIIME UHIMBUIYAIbHYIO pabOTy MpernoiaBaresis ¢ 00y4aronumMcs;

caMoCTOsATeNbHasl paboTa 00yJaromxcs;

3aHATHS WHBIX BUJIOB.
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Ha y4eOHBIX 3aHATHAX 00YYaroIIMecs BBIMOIHAIOT 3allJTAHMPOBAaHHBIC HACTOS-
e TPOrpaMMOi OTIEIbHBIC BUIBI YUYCOHBIX paOdOT, B TOM YHCIIC OTIACIBHBIX 3JIc-
MEHTOB paboT, CBSI3aHHBIX ¢ OyayImIel podecCHnOHaTbHON AeSTEIbHOCTBIO.

[ToceleHne JIGKITMOHHBIX 3aHIATHHI SBISETCS O0Os3aTCIBHBIM. [IpomymieHHBIH
JCKIIMOHHBIN MaTepual HeOOXOJAMMO 3aKOHCIICKTUPOBATh U MPEIOCTABUTH JIEKTOPY
JUTISL OTPaOOTKHU.

[Tpu mpoBeneHUH JTaOOPATOPHBIX PabOT CTYACHT JOHKCH UMETh CBOM TEpPCO-
HaJIBHBIN JKYPHAJI JIS BBITIOJIHCHUS JIA0OPATOPHBIX PabOT, KOTOPHIH OH 0popMIISIET B
OTIEIBHOW TEeTpajau WM Ha JUcTax ¢opmara A4 B COOTBETCTBUU C YCTAaHOBJICHHOU
dbopmoii. Hanuume ogHOTO KypHaia Ha ABYX M Oojiee CTYJACHTOB MPH BBITIOJHEHUN
1ab0paTopHOM pabOThI HEAOMYCTUMO.

[lepen nauanmoMm nabopaTOpHOW pPabOTHI CTYACHT JOJDKEH CaMOCTOSTEIBHO
YSICHUTB: COJCP)KaHWE PadOThI, IMOCIIECIOBATCILHOCTh BBITOJIHCHUS HAOIIOACHUN H
WU3MEPCHUH, METOJUKY O00pabOTKH IKCIIEPUMEHTAIbHBIX JaHHBIX. OOIIHMe CBEICHUS
0 TeMaM JIaOOpPaTOPHBIX pabOT MPECTAaBICHB B METOIUYCCKUX YKa3aHHUSAX K IPO-
BEJICHUIO JTabopaTopHBIX pabdoT. IlpomymieHHple JabopaTopHble paOOTHI MOJJIEKAT
0TpabOTKE B COOTBETCTBHH C TPaQUKOM OTpaOOTOK, COCTABISIEMBIM 3a JIBE HEICIH /10
KOHIIa Y4eOHOTO cemecTpa.

[Tpr m3ydeHUn Kypca TUCHUILIMHBI 0CO00¢ BHUMAHUE CIICIYET yJCIUThH Clie-
TYIOIIMM BOIIPOCAM: OCHOBHOE yYpaBHCHHE THAPOCTATHKH, CHIIBI JIaBJICHUS Ha ILIO-
CKHE ¥ KPHBOJIMHEHWHBIC TIOBEPXHOCTH, ypaBHEHUE bepHYysH, moTepu Hamopa, ucTe-
YCHHE KUJIKOCTH Yepe3 OTBEPCTHS U HACAJKH, THIPABIMYCCKUH yaap, OCHOBHBIC T10-
KazaTtenu paboThl HACOCOB, pabOYHe XapaKTEPUCTUK HACOCOB, XapaKTEPHUCTUKA TPY-
OompoBoa, mapauieNnbHas U MocjieJoBaTeNbHas paboTa HACOCOB, KaBUTAIUS, THIPO-
TUHAMUYCCKUE TIEpeIadun.

Buabl u gopMbl 0TPa0OTKH NPONYIIEHHBIX 3AHATHI

CTyneHT, MpOMyCTUBIINN JIEKIIMOHHOE 3aHATHE, 00s3aH CAMOCTOSTEIIEHO MPO-
paboTaTh HPOMYIIEHHYIO TeMy (pa3ziei), MPelOoCTaBUTh MPENnoJaBaTeIi0 KOHCIIEKT
MPOMYIIEHHOW JIEKIINN U OTBETUTH B YCTON (pOopMe Ha BOMPOCHI 3a7aBacMble MPEIo-
JaBaTesieM Mo TeMe JICKIHH.

[TpomymieHHbIE Ta0OpaTOPHBIC 3aHATHS OTPAOATHIBAIOTCS B KOHIIE CEMECTpa B
COOTBETCTBHE C YCTaHOBJIIEHHBbIM Kadenpoil rpaduxom otpadotok. [lepex orpabot-
KO 1abopaTopHOi pabOThI CTYIEHT CAMOCTOSTENIFHO U3y4YaeT TEOPEeTHUECKU MaTe-
puan 1mo TeMe paboThl, TOPSIOK €€ MPOBEICHUS U METOAUKY OOpabOTKH OIMBITHBIX
TaHHBIX. [laHHBIC MOJIyYEeHHBIC TPY BBITIOJIHEHUW MPOMYIIEHHOW TabopaTopHOi pa-
OOTBI 3aHOCHT B 3apaHee MOATOTOBICHHBIN oT4eT. [locne 0OpabOTKM OMBITHBIX JTaH-
HBIX OOPMIICHHBIH TOJDKHBIM 00pa30M OTUET O BBITIOJHEHHUH JIa0OpaTOPHOU paboThI
NPEeOCTABIISACTCS BEAyLEMY IPEnoJaBaTesto s 3alluThI.

12. MeToanyeckne peKOMEHIALMH NPENOAABATEIAM 110 OPraHNU3aIMU 00yYeHUs
10 IUCHHILINHE

28



Haunyumeit ¢popmoit opranuzanuu oOydeHus aucuuiuinHe «l'uapaBivka u
TUAPOITHEBMONPUBO/» MPEJICTABIACTCS TaKas, MPU KOTOPOM BCe BHUJIBI yUE€OHBIX 3a-
HATUM (JIeKIus, JTabopaTOpHbIE 3aHATHUS, pacdeTHO-rpadudeckue padoThl) 00pa3yroT
€MHBIA B3aUMOCBSI3aHHBIN yueOHbBIN mpoliecc. [TaBHBIM 3BEHOM 3TOr0 Mpoliecca siB-
JIAIOTCA JIEKLMH, Ha KOTOPBIX HAJlaraeTcs OCHOBHOE COJIEp)KaHUE Kypca U JaeTcs Ha-
Y4HAas U METOAMYECKAs] YCTAHOBKA B M3YyYEHHUM MPENOAABAEMON AuCUUIUIMHBL. [Ipu
YCJIIOBUH CBOEBPEMEHHOI'O 3aKPEIUICHU JIEKIIMOHHOIO MaTepuasa Ha IPYNIIOBLIX 3a-
HATHSIX U B MIPOLIECCE BBHIMOJHEHUS TOMAIIHUX 3aJaHUN CTYJICHTHI SIBISIOTCS Ha O4e-
pEOHBIE JIEKUMU AOCTATOYHO MOATOTOBJIEHHBIMHU ISl UX MPOCIYLIMBAHUSA U yCBOE-
HUSL.

Bo Bpems nekuuii AeMOHCTpALUs CIAN0B WIN MPE3ECHTALUN SIBIISIETCA IPE-
noututenabHee. [I[puMeHenne cinaiioB U npe3eHTanuii TpedyeT TiaTeabHol padboThl,
M0 METOJUYECKOMY O0ECIIEYEHUIO TaKUX 3aHATUI: 0TOOP HEOOXOIUMBIX (PparMeHTOB
(GUIBLMOB U CNANIOB, TOJ00p WILTIOCTpALIU U YepTexeH, MpoBEepKa KayecTBa UX Jie-
MOHCTPALMH, 3aTPAYNBAEMOI'0 BPEMEHS U T.J.

IIpoBenenue J1a00PATOPHBIX 3aHATHI SBJISIETCS OJHUM W3 BaXKHEUILNX 3Je-
MEHTOB 3aKpEIJICHUS! TPOUJEHHOr0 MaTepHalia, a TakKe MPUOOpeTeHUsl MpaKTUye-
CKHMX HaBBIKOB CTYJ€HTaMHU.

JlabopaTopHble 3aHATUA 1iesiecooOpa3Hee MPOBOAUTH ¢ moArpymnmnoit. Heo6xo-
MO 3apaHee U3BECTUTh CTYJEHTOB O TeMe OyyIiero JiabopaTopHOIro 3aHATHSA, yKa-
3aTh Ha HEOOXOAMMOCTb CAMOCTOSITEILHOTO O3HAKOMJICHHUS C:

— 1eJbI0 JTa00PaTOPHON paboThI;

— TEOPETHUYECKUM MaTepuajoM, HEOOXOIUMBIM JJI BBIMOJHEHUS JAaHHOU pa-
OOTHI;

— TIOPSAJIKOM BBITIOJIHEHUS pa0OTHI M CHATHEM HKCIIEPUMEHTAIbHBIX JaHHBIX;

— METOJIMKON 00pabOTKH MOJYyYEHHBIX B IMpoliecce JabopaTopHOil paboThl pe-
3yJbTATOB;

— IoJlyMaTh O BBIBOJAX, KOTOPbIE HEOOXOAUMO C/ielaTh B KOHIIE paOOThI.

Ha nabGoparopuyio paboTy CTYyAE€HT JOJKEH MPHUATHU C MOATOTOBIECHHBIM KOH-
CIIEKTOM JIa0OPATOPHON PabOTHI.

Bce naboparopnbie paboThl T1OKHBI OBITH 0POPMIIEHBI B OT/IeTbHOM <«OKypHa-
7€ JJ1s J1abOpaTOpHBIX PabOT». DTO MOXKET ObITh OTJEIbHAS TETPaab, B KOTOPOU CTY-
JICHT HAa OCHOBE METOJMYECKHX PEKOMEHJAlUi AJis MpoBeAeHUsl JabopaTopHOUl pa-
00ThI, pa3pabOTaHHBIX KaQeApol, TOTOBUT CBOM MEPCOHAIBHBIN KOHCIEKT, MO0 OT-
JeNbHBIA pa3paOOTaHHBIM U U3JAHHBIN Kadenpoil MakeT KOHCHEKTa J1abopaTopHOU
paboTHI.

[Ipu gocTaTOUHON TEXHUUYECKOW OCHAIICHHOCTH y4eOHOW abopaTopuu Ka-
(beapsl CTYACHTHI BBITTOJIHSIOT Ja00paTOpHYIO paboTy, MpeaBapUTEIbHO Pa30UBILINCH
no «Opuranamy», BKIOYaomuM B ce0s no 4 — 5 crynentoB. Eciu e HeT Takoil Tex-
HUYECKON BO3MOXKHOCTH, TO JiabopaTtopHasi paboTa BBINOJIHSETCS cpa3y Bced Moi-
rpynmnon wim 2 noAarpymnmsl. [Ipu 3ToM mpenogaBaTenb pacrpenenseT Mexay CTy-
J€HTaMU 00sI3aHHOCTH IO BBIMIOJIHEHHUIO JTA0OpaTOpHOM paboThI, CTapasich 3aJeuCT-
BOBaTh B pab0OTE KaK MOKHO OOJIbIIIE CTYJIEHTOB.
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[Tlepen mpoBeneHUeM j1abOpPaTOpPHOM pabOThI IMpenojaBarellb HJIH ACCHCTH-
pyoLLHiA eMy HHKeHep (1abopaHT) y4ebHoi 1TabopaTopuy NPOBOJUT HHCTPYKTaX IO
TeXHUKe 0e30MacHOCTH.

[Tocne cHATHSA OMNBITHBIX JAHHBIX CTYHEHTHI 00pabaThIBAIOT PE3yJIbTAThl IKC-
MepUMeHTa, CTPOAT rpaduKu (€CiIH OHH MPeyCMOTPEHBI B paboTe), IeNar0T BHIBO/IbI
o pabore.

ITocne BHINOJHEHHs J1a0OpaToOpHON paboTHI Ile1ecoo0pa3HO MPOBOIUTE . ee
«3alUTy». ITO MO3BOJSET CTyJEHTaM €lle pa3 MOBTOPHTH W OCMBICIHUTD npoiinen-
HbII MaTepuall, a MPENno/aBaTelo OLeHUTh CTeNeHb YCBOSHHUS [IPOUIEHHOTO CTY IeH-
TaM{ MaTepuana.

[Iporpammy paspaborau (u):
[lleBkyH H.A., K.C-X.H., JOLEHT =

(noanucs)
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PELEH3US
ua padouyio nporpammy aucuunHebl «Bb1.0.16 I'napasiauka 0 rHAPONHEBMONPHBO/L
OITOII BO no nanpasaennio 23.03.03 «IxecmryaTauus TPAHCHOPTHO-TEXHOIOIHIECKHX
MAIIHH ¥ KOMILIEKCOBY», HANPaB/JIeHHOCTh «CepBHC TPAHCIOPTHBIX H TeXHOJIOIHYECKHX
MamHE» (KBAJH(PHKANHS BbITYCKHHKA — 0aKajaaBp

ITysnsiesbiM Hukomaem Hukonaesmaem, goneHToM kadenpel «Tpaktopos u aBroMoOmIieiy,
K.T.H. (Jajee 1O TEKCTY PELEH3EHT), MPOBEJCHA PElEeH3Ms paboueil MporpaMMbl JHCHHILTHHEL
«Cuapasauka n raaponaesmonpusoxy OIIOII BO no nanpasnenuio 23.03.03 «Ikcmyaranus
TPaHCTIOPTHO-TEXHOJIOTHYECKUX MAIIHH H KOMIUIEKCOBY, HAIPAB/IEHHOCTH «CepBHC TPAHCTIOPTHBIX
M TeXHOJOrMYecKHx Mamme» (6axanasp) paspaboransoit B ®I'BOY BO «Poccuiickuii
rocynapcTBenHeii arpapueii yrusepcuter — MCXA umenn KA. Tumupssesa», Ha Kadenpe
TEMNIOTEXHHKH, THAPABIMKH M 3Heproobecrmedenust npennpusTuii (paspaborunk — Illeskyw
Huxonaii AnekcaHapoBuy, JOLEHT, K.C-X.H.).

PaccMOTpeB Tpe/ICTaBlIeHHbIC Ha PEICH3MPOBAaHHE MATEPHANbl, PELCH3CHT MpHINET K
CJIC/YIOIIAM BBIBOJAM:

1. [IpenbsaBieHHas pabouast mporpaMma  JMCIHILUIHHBI «'mapaBianka H
rHIPONHEBMONPHBOL (Haee 10 TekcTy [Iporpamma) coomeemcmeyem TpeOOBAHHUAM ®I'0C BO
no wHanpasnenuio 23.03.03 «Oxcmiyaranusi  TPAHCIOPTHO-TEXHOJOIMYECKHX  MallHH  H
KoMIuiekcoBy. ITporpaMma codepoicum BCe OCHOBHBIE PasZIelNbl, coomeememeyem TPEOOBAHUIM K
HOPMaTHBHO-METOIHYECKHM I0KYMEHTAM.

2. Ilpencrasnennas B IlporpamMMe akmyanvHocmy y4eOHOW JMCHUIIIMHBL B paMKax
peaymsaiuu OIIOIT BO e nodnescum comuenuio — TACHMIIAHA OTHOCHTCS K obs3aTenbHOH YacTH
yaebnoro mukia — bl.

3. Ilpencrapnennsie B IIporpavme 4eau JMCLMIUIMHBL coomeemcmeyiom TPEOOBaHHAM

®I'OC BO mnanpasienus 23.03.03 «Dxcmryartaiysi TPaHCIOPTHO-TEXHOIOTHYECKHX MAIIWH H
KOMILJIEKCOBY.
B coorserctBuu ¢ IIporpammoii 3a gucHMIUMHON «['mapaBiauka H rHIPONHEBMONPHBOL)
3akpenieno 3 Komnemenwuu. Jlucnmmmpa «laapaBauka ¥ FHAPONHEBMONPHBOL) U
mpejicTapnenHas llporpamma cnocobna peanuzoéamb WX B OOBABICHHBIX TpeOOBaHMSIX.
PesynpraTel o0ydenusi, mpeiacraBieHHbie B IIporpamMme B KaTeropusx 3HaTh, YMETh, BIAJCTh
coomeemcmeyiom CrelMpUKe ¥ COJAEPKAHUIO JUCIHIUIMHBI M OEMOHCMPUPYIOM 603MOJICHOCMb
TOJTyYEHHUS 3asBIE€HHBIX Pe3yJIbTaTOB.

4. OGmas TPyHOEMKOCTh JUCIMIUIMHBL «['MApaBIHKa H T'HIPONHEBMONPHBOL)
cocrannseT 4 3auérusie euHnlb! (144 gaca).

5. Wndopmamus O B3aWMOCBA3M H3ydaeMbIX IUCHHIUIMH M BOIPOCaM HCKIFOYCHHS
Jy6IMpOBaHHs B COAEpXKAaHHH NUCLMIUIAH coomeemcmeyem JNEHCTBUTEIBHOCTH. JIMCIHILMHA
«'mapaBIAKa B rHAPONHEBMONPHBOAY B3auMocBsi3ana ¢ aApyramu auciumaaamu OITOII BO u
Vuebnoro miaasa no HampasieHuio 23.03.03 «DOxcmayaranms TPaHCIOPTHO-TEXHOJOTHYCCKHX
MAalHH ¥ KOMIUIEKCOB» M BO3MOXKHOCTH JlyOJIHPOBaHHS B COJEPIKAHHH OTCYTCTBYET. i

6. IlpencraBnennas  Ilporpamma  mpeanosaraeT — MCIHOJIB30BAHHE  COBPEMEHHBIX
06pa3oBaTeNbHBIX TEXHOIOIHH, WCIONb3yeMble MPH peaTH3alMy pPasIM4YHbIX BHIOB y4eOHOH
pa6oTe1. @opMBI 06pa30BaTEILHBIX TEXHOIOIHH_ coomeememayiom crienuuKe JUCIATLIAHBL

7. Tlporpamma jmucruminesl «HApaBAMKa H HAPONHEBMONPHBOLY Ipeanonaraer 8
3aHsTHIA B MHTEPAaKTHBHOH dopme.

8. Buapl, cojepxaHHE H TPYAOEMKOCTH CaMOCTOSTENBHOHW paboThl  CTYAEHTOB,
npejcrasieHnsie B [Iporpamme, coomeemcmeyiom TpebOBaHMSAM K HOATOTOBKE BBITYCKHHKOB,
comepkamumcss Bo ®IOC BO mHanpasnenus 23.03.03 «Oxcmuryaraums TpaHCHIOPTHO-
TEXHOJIOIHYEeCKUAX MAIIAH U KOMIUIEKCOBY. !

9. IlpencrasineHHbie ¥ ommcanHsle B [Iporpamme (opMbl mexywjed OLCHKH 3HAHHH
(BBITIONTHEHHE W 3aIIuTa J1ab0paToOpHEIX paboT, U ayJIMTOPHBIX 3a/laHusX - paboTa ¢ TeXHAYECKOH
UTEpaTypoii), coomeememeyiom crnenbuKe TUCIMILTHHEL ¥ TPEOOBAHHAM K BHITYCKHHKaM.




dopMa MPOMEKYTOYHOr0 KOHTPOJIS 3HAHHHM CTyJEHTOB, mpeaycMorpennas IIporpammoid,
ocymiecTBusieTcss B (opMe dK3aMeHa, 4YTO coomeéemcmeyem CTaTyCy IMCHHMIUIMHBL - KaK
JMCIMIUTHEBL 00s3aTeNbHOM dactu ydeGHoro mukia — B1 @T'OC BO wsanpasnenus 23.03.03
«IKCITyaTalys TPAHCTIOPTHO-TEXHOJOIHYECKHX MALIUH M KOMIIJIEKCOBY.

10. ®opmbI OLEHKY 3HAHMI, Ipe/icTaB/IeHHbIe B [Iporpamme, coomeemcmeyiom crienupuxe
JUCIMIUIAHBL H TPeOOBAaHHSAM K BBITYCKHUKAM.

11. VyebHO-MeTOAMYECKOe OOeCleYeHHe JMCUMIUIMHBI TPEICTABIEHO: OCHOBHOM
nuteparypoii — 4 wucroynuka (6a3oBbii yueOHHMK), JONOIHHTEILHOH nuTeparypoit = 5
HauMeHoBaHMH, VIHTepHET-pecypchl — 4 UCTOYHHKA M coomeemcmeyem TpeboBaHUIM ®roC BO
nanpassienus 23.03.03 «Ixerutyaraius TpaHCHOPTHO-TEXHOJOIHYECKHX MALIHH H KOMILJIEKCOBY.

12. MartepuaabHO-TEXHHYECKOe OOecreueHne IUCIHUIUIMHBI COOTBETCTBYCT ceunduke
juctmiumEel «CHApaBIMKA H  THAPONHEBMONPHBOA» H  OOecnedydBacT HCHOJIb30BAHMAE
COBpeMEHHBIX 00pa30BaTeIbHbIX, B TOM YUC/IC HHTEPAKTHBHBIX METOLOB oOyueHus.

13. MeTomuueckue PpEKOMEHJALMH CTYyJACHTaM MW METO/AHYeCKHe pPEKOMEHIAIHH
IIPEenoaBaresiM M0 OpraHu3aluy 00y4eHHs [0 AMCHMIUIMHE JafoT NPEACTABICHHE O crienuKe
oOyueHus o JUCHHILTHHEE «['HApaBIHKA ¥ rHIPONHEBMONPHBOILY.

OBUIHWE BbIBO/Ibl

Ha ocHOBaHMH NPOBEJIEHHOIO PEleH3UPOBAHHS MOXKHO C/IeNaTh 3aKIIOUCHHE, YTO XapaKkTep,
CTpYKTYpa W  cojepkanue  pabouel  mporpaMMbl  JMCUMIUIMEB  «I'mapaBiuka | W
ruaponaesmonpusoay OITOIT BO no manpasnenwio 23.03.03 «Dkemutyatanus TPaHCHOPTHO-
TeXHOJIOTHYECKAX MAIIMH M KOMIUIEKCOBY», HanpaBleHHOCTh «CepBHC TpPAHCIOPTHRIX |
TeXHOJOrHYECKHX MamMey (KBaIAQUKais BBITyCKHAKA — Oakanasp), paspaboranuas [lleBkynom
Huxomaem AJleKCaHAPOBHYEM, IONEHTOM, K.C-X.H. coorBercTByer TpeGopanmsm PI'OC BO,
COBpEMEHHEIM TPeGOBaHHSIM SKOHOMHKH, PBIHKA TPYyJa H MO3BONHT IPH €€ pearH3alyH yCreIIHO
obecneunTh GOPMUPOBAHHE 3aSBIEHHBIX KOMIETEHIHHA.
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