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AHHOTALINA

padoueii nporpammbl yueOHoi aucuumuinabl 51.0.12 «I'MAPABJINKA» nuist
NMOATrOTOBKH 0AKAJABPOB M0 HANPaBJIeHUI0 MOATOTOBKH 35.03.06 «Arponnaxe-
HepHUsD, HANIPABJIEHHOCTH «ABTOMATH3aIIUs U POOOTU3AIUS TEXHOJIOTHUECKHUX
IIPOLIECCOB»

Heabo ocBoeHusi AUCHMIUIMHBI  [lenpt0  OCBOEGHHMS  IMCIUILJIMHBI
«'mapaBnukay  sBusercs (OpMHUpOBaHHE Yy  OOYyYalOIUMXCS  KOMIIETECHIIUM,
00€eCreynBaloIUX CHOCOOHOCTh K PEIICHUI0 MPOM3BOJICTBEHHO-TEXHOIOTUYECKHUX
3aay NpoecCUOHANBHONW JEATEIbHOCTH, @ WMEHHO: OMNpEeAeNiaTh Kpyr 3ajad B
paMKax TMOCTaBJICHHOW IeJIi W BHIOMpATh ONTHUMAJIbHBIE CIOCOOBI WX PEIICHHS,
UCXO0S U3 AEHUCTBYIOIIMX MPABOBBIX HOPM, UMEIOLIMXCS PECYPCOB U OrpaHUYEHUN;
peliaTh THUIOBBIE 3a/ladyd NPO(ECCHOHANBHON JAESATeNIbHOCTH Ha OCHOBE 3HAaHMM
OCHOBHBIX 3aKOHOB  MAaTEMaTHYECKHMX M €CTECTBEHHBIX HAyK C IPUMEHEHUEM
MH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHM; y4acTBOBAaTh B IPOBEICHUHU
HKCIIEPUMEHTATBHBIX UCCIIEIOBaHUM B MPO(ECCUOHATBHON JeATEIBHOCTH.

MecTo AucHUILIMHBI B Y4eOHOM IUIaHe: JUCIUIUIMHA BKIIOYEHa B 00s3a-
TEJIBbHYI0 YacTh YU4eOHOTO IUIaHa MO HampamieHuo moAroToBku 35.03.06 «ArpouH-
KEHepus», NuKI bl., nuciumninHa ocBauBaeTcs B 5 cemecTpe.

TpedoBaHusi K pe3yabTaTaM OCBOCHHA AUCHHUIUVIMHBI: B pE3yJIbTATE OCBOE-
HUSL JUCUUIUTHHBL popmupyroTes cnenyrouue komnerenuun: YK-2 (YK-2.1; VK-2.3;
VYK-2.4); OIIK-1 (OIIK-1.2, OIIK-1.3); OIIK-5 (OIIK-5.1; OIIK-5.2).

Kparkoe comepxkanme  aucuumuimebl:  ['mapocratuka.  CocTosiHUA
aOCOJIOTHOTO M OTHOCHTEJIBHOTO PaBHOBECUS JKMIKOCTH. ['mapocrtarnueckoe
JaBJIeHUE W €ro CBOMCTBA. AOCOJIIOTHOE M M30BITOYHOE AaBieHHe, BakyyM. Cuia
JABJICHUS KUIKOCTH HA IUIOCKUE M KPUBOJIMHENHBIE MOBEPXHOCTU. [ HaApoIMHAMUKA.
YpaBaenue bepHyIUH sl HOTOKA UACATBHOW U pealbHOMN KUIAKOCTH. Dusnueckui
CMBICT W Tpaduyeckas WHTepIpeTanus ypaBHeHUs1 bepHymnu. Pexxumbl aBUXKEHUS
xunkoctu. [lorepu Hanopa no anuHe. MectHble nmotepu Hanopa. VMcreuenue uepes
MaJlble OTBEPCTHSI B TOHKOM CTEHKE M HACAJAKW INPH IOCTOSHHOM HAaIlope.
['unpaBnuueckudt  ymap B HamopHoMm  TpybompoBoje.  Knaccudukanus
TpyOonpoBoaoB. Ha3Hauenue, kinaccudukanvs rupaBInYecKUX MAIIWH U 00JacTh
npumeHeHus. [lapamerpsl, xapakTepusyromue padoTy HACOCOB: I[0jaya, Harop,
MOIIHOCTh, Kij. JIunamuyeckue Hacocel. OObemHble Hacochl. Cucrema
BOJIOCHA0XEHUSI, OCHOBHBIE 3JeMEHThl. HOpMBI U pEXHUMBI BOJOMOTPEOJICHHUS.
Hanopno-perynupytouiue coopyxeHusi. TpeOoBaHuUsl, NPEeabABIIEMble K KaueCTBY
BOJIbI.

Oo6umas TpynoeMkocTh AUCHMILIMHBI: 108 yacos/3 3au. ef.

IIpoMe:KyTOUHBIN KOHTPOJIb: DK3aMEH

1. Ileab oCBOEHHUS AUCHUILIMHDbI

[enbto ocBoeHus AMCHUILIMHBI «['HapaBiuka» sBisieTcss (GopmMupoBaHHE Yy
oOydJaromuxcs KOMIETEHIUH, O0O0ecrneynBalolUuX CIOCOOHOCTh K  PEHICHUIO
IIPOU3BOACTBEHHO-TEXHOJIOTUYECKUX 3aJay MPO(EeCcCHOHAIBHON NEATENbHOCTH, a
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UMEHHO: OIpEAeNATh KpYr 3aJad B paMKaX IIOCTaBICHHOW M€ W BBIOMPATH
ONITUMANTBHBIE CIOCOOBI WX PEIICHUS, MCXOJs W3 JEHCTBYIOIIUX IMPABOBBIX HOPM,
UMEIOIINXCS  PECypcoB M OTpaHWYCHHWH,  pemaTh  THUIOBBIE  3aJadu
npoeCcCHOHANBHONW ACSITENbHOCTH HAa OCHOBE 3HAHWH OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX W ECTECTBEHHBIX HAayK C TPUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH; Y4acTBOBATh B MPOBEICHNUN IKCTICPUMEHTAIBHBIX
UCCIICIOBAaHUI B  MPO(PECCHOHANBHON  NIEATENBHOCTH C  HCIIOJIB30BAaHHEM
coBpeMeHHbIX IM(ppoBbIx HHCTpyMeHTOB (Google Jamboard, Miro, Kahoot) wu
nporpaMmmubix poaykToB MS Excel, Word, Power Point u ap..

Hcnonp3oBanue MU(POBBIX TEXHOIOTHA MOBBICUT () (PEKTHBHOCTH 00pa3oBa-
TEBHOTO TPOIIecca, BCISACTBUE YIPOIIEHUS OPraHU3allMOHHBIX 3a]a4, 4TO MO3BO-
JSIET YBEIMYUTHh 00BEM 00pa30BaTEIbHOTO KOHTEHTA, OTPa00TaTh pealbHBIC HABBIKH
B BUPTYaJbHOU Cpee.

2. MecTO TMCHHUILJIMHBI B Y4e0OHOM Mpomecce

Hucnurmnuna «['uapaBaukay OTHOCUTCS K 00s13atenibHON yacTu biioka 1 «/luc-
IUTUTAHBL (MOJYJH)» ydeOHoro raHa. Jlucuumnuna «[ uapaBivkay peanu3yercs B
cootBercTBUM ¢ TpeboBanuamMu OI'OC BO, npodeccuonanbubix crangaptos 13.001
CnenuanucT B 001acTH MeXaHH3aIuK celibckoro xo3siictra, OIIOII BO u Yue6Horo
11aHa no HampasiieHnto 35.03.06 « ATpouHKEHEPHS», HAIPABIECHHOCTH « ABTOMAaTH-
3a1ust 1 poOOTU3ALMS TEXHOJIOTHYECKUX TPOIIECCOB.

[IpenmecTByOmUMHA KypcaMH, Ha KOTOPBIX HEMOCPEJICTBEHHO Oa3zupyercs
muciuiuinHa «'uapasiauka» sistorces «Martematuka» (1 kype, 1 u 2, 3 cemecTpsl),
«Puzuka» (1 u 2 xypce, 2, 3 u 4 cemectpsl), «Hauepratenbnas reomerpusi» (1 kypc, 1
cemectp) u «Muxenepnas rpaduka» (1 kypc, 2 cemectpsl), «TeopeTnueckue 0CHOBBI
ANEKTPOTEXHUKU» 2 KYpC, 3 U 4 ceMecTphl),

HucunmnmHaa «['uapaBiavka» SBISIETCS OCHOBOIOJIATAIONIEH H3Y4YEHHs Clie-
AYIOIMUX JUCHUIUINH: «JeKTpoTexHonorum» (3 Kypc, 6 cemectp), «KCIuTyaTaluus
AEKTpooOOpyI0BaHU» (4 Kype, 7 ceMecTp).

Oc0OEHHOCTBIO JUCHUIUIMHBI SIBISETCS HE TOJBKO €€ TEOpEeTHYEeCKOe, HO U
MPUKJIaJHOE 3HAUeHHE MPU MOJArOTOBKE OaKanaBpOB JaHHBIX poduiield. 3HaHus, Mo-
Jy4YEHHbIE B XOJI€ OCBOCHHMM TUCUUILIUHBI «[ MapaBiuka», HEOOXOAUMBI JJI pealu-
3aI[M¥ IPOU3BOJCTBEHHO-TEXHOJIOTHUYECKOTO BUAA JNESATEIBHOCTH, @ UMEHHO: OIlpe-
JENSTh KPYT 33724 B paMKax MMOCTaBJICHHOM LI€TU U BbIOMPATh ONTUMAJIbHBIE CIIOCO-
OBl UX pelIeHus, UCXO U3 JEHCTBYIOIIMX IPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U
OTpaHUYEHUI; pelIaTh TUIOBBIE 3a/1auu MPOPEeCCUOHANTBHON JESITeIbHOCTH Ha OCHO-
BE 3HAHUI OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX M €CTECTBEHHBIX HayK C MpPUMEHE-
HUEM MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTMH; y4acTBOBaTh B IMPOBEJE-
HUU HKCIIEPUMEHTATBHBIX UCCIIEI0BAHUM B TIPO(EeCCUOHATBHON IEATETbHOCTH C HC-
MOJIb30BaHUEM COBpPEMEHHBIX IU(PpoBbIX HHCTpYMEeHTOB (Google Jamboard, Miro,
Kahoot) u nporpammusix nponykroB MS Excel, Word, Power Point u nip..

PaGouas nporpamMmma nucuurinHel «I uapaBivkay A UHBAIUIOB U JIUIL C OT-
PaHUYECHHBIMUA BO3MOXKHOCTSIMH 370pOBbsl pa3palaThIBacTCs] MHAUBUIYAIBHO C y4e-



TOM OCOOCHHOCTEH HCI/IXO(i)I/IBI/I"ICCKOFO pa3BUTHUA, HTHINBHUAYAJIbHBIX BO3MOXKHOCTEH
N COCTOSAHUA 310POBBA TAKUX 06yqa}0m1/1xc;[.

3. IlepevyeHb MIIAHUPYEMBbIX Pe3yJbTATOB 00yUeHHS MO0 IMCIHUILUINHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJIbTaTAMHU OCBOCHHSI 00pa30BaTeIbHOM
NMporpamMmabl

OOpa3oBaTellbHBIEC PE3YJIBTATHl OCBOCHUS TUCIUIUIMHBI 00Yy4YarOMUMCS, Pe/I-
cTaBJieHbI B Tabue 1.

4. CTPpyKTYpAa U CofiepKAHUE TUCHUILIMHBI

4.1 PacnpeaesieHre TPYA0EMKOCTH JUCHHUIIMHBI 10 BUIaM padoT
1o cemMecTpam

O6mast TpyIoE€MKOCTh AUCIUIUIMHBI cocTaBisieT 3 3ad.ed. (108 ugacoB), ux
pacnpeiesieHue o BUaaM paboT ceMecTpaM MpeIcTaBlIeHO B TabauLe 2.



TpeOoBaHud K pe3yJibTaTaM OCBOCHHS Y4eOHOM TUCHMILIMHBI

Tabnuia 1

Kon

Nupaukaropel koMiie-

B pesynbraTe nzydyenus yaueOHON JUCIUTUIMHBI 00yYarONIUecs: JOJDKHBIL:

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

CypCOB U OTpPaHUYEHUN

KaxX IOCTaBJICHHOM IIeIH
MIPOEKTa COBOKYITHOCTH
B3aMMOCBSI3aHHBIX 3a/a4,
00ecreunBaroIInX ee J0C-
THXKEHUE, OTIPEIICIIIeT
OKHJJaeMbIe PE3yTbTaThI
pEIICHUS BBIJCIEHHBIX
3a7a4

MOCBA3aHHBIX 3ada4 IJIs1
JOCTHIKCHUS IIOCTAaBJICH-
HOW LIeJIM MPOEKTA C UC-
II0JIb30BAHUEM DJIEKTPOH-
HBIX PECYPCOB

CKTa COBOKYITHOCTb B3au-
MOCBA3aHHbIX 3aJa4,

00ecIIeunBaroInX €€ J10C-

TH)KEHHE C TPUMEHEHUEM
COBPEMEHHBIX IIU(POBBIX
uHcTpyMeHTOB (Google
Jamboard, Miro, Kahoot,
MS Excel, Word, Power
Point) onpenensaTs 0xu-
TaeMble Pe3yNbTaThl pe-
IICHUS BBIJICICHHBIX 3a-
aad.

No Conepxanue .
KOMIIe- . TEHITHIA
n/m KOMITETEHINH (WM €€ 4acTh) 3HaTh yMEThb BJIAJIETh
TEHIIUU (s 3++)
1. |YK-2 Crnioco6eH onpenensTb Kpyr YK-2.1 crocoOb! (hopMynupoBa- | POPMYITUPOBATH B paMKaX | HaBBIKaMU (HOPMYIHUPO-
3aJa4 B paMKax MMOCTaBJICHHOM @opMynupyeT B paM- |HHsI COBOKYITHOCTH B3aH- |MIOCTABJICHHOMW IENIU PO~ | BaHUS B PaMKax MOCTaB-

JICHHOM LIeJM IIPOEKTa
COBOKYITHOCTH B3aUMO-
CBS3aHHBIX 3a7a4, o0ec-
IICYUBAKOIINX €€ JOCTHU-
KCHHUEC, KOMMYHUKallUN
MOCPECTBOM SH-

nekc. Tenemoct, H-
nekc.lloura u 1.1..
HaBbIKaMM OIIPCACIICHUA
0>KHJIa€MBIX pe3yibTa-
TOB pCIICHUSA BBIACIICH-
HBIX 3aJ1a4.

VK-2.3

Pemraer koHKpeTHBIE
3aJ1a4 IIPOEKTA 3asBJICH-
HOTI'0 Ka4eCTBa U 3a yCTa-
HOBJIEHHOE BpPEMs

MCTOAbI pCIICHHA KOH-
KPCTHBIX 3a/1a4 MMPOCKTa
3ajABJICHHOT'O Ka4y€CTBa U
3a YCTaHOBJICHHOC BpCMH.

penaTb KOHKPETHBIE 3a-

Aad IpOCKTa 3asABJICHHOT'O

Ka4ucCTBa 1 3a YCTAHOB-
JICHHOC BpEM4 C MPpUMC-

HCHUCM JJICKTPOHHBIX pPC-

CypcoB

METO/IaMHU PELIECHUS
KOHKpETHBIX 33/1a4 Mpo-
€KTa 3asBJICHHOTO Kaye-
CTBA U 32 YCTAHOBJICH-
HOE BpeMs C IpUMEHe-
HUEM DJIEKTPOHHBIX
CPEICTB KOMMYHUKAIIHH.




VYK-2.4

[Ty6nuynO MpeacTas-
JISI€T PE3YJIbTATHI PEIICHUS
KOHKPETHOM 3a/1a4yl IIpo-
eKTa

(hOpMEI TIpeICTaBIICHUS
PE3yIBTATOB PEIICHHUS
3a7a4 MPOEKTa.

MyOJIMYHO TPE/ICTABIIST
PE3yJIbTaThl PELICHUS
KOHKPETHOM 3a/1a4yl IIpo-
eKTa C IPUMEHEHUEM CO-
BPEMEHHBIX IIU(DPOBBIX
uHcTpyMeHTOB (Google
Jamboard, Miro, Kahoot,
MS Excel, Word, Power
Point).

HaBbIKaMU Hy6JII/I‘-IHOI‘O
MPEJCTaBICHUS PE3YIlb-
TAaTOB PCUICHUA KOH-
KpETHOM 3aJ1a4M IIPOEKTa
C MPUMEHEHUEM COBpE-
MEHHBIX IIU(PPOBBIX UH-
crpymenToB (Google
Jamboard, Miro, Kahoot,
MS Excel, Word, Power
Point).

OIIK-1 |Cmoco0eH pemiaTh TUIIOBBIE OIIK-1.2 OCHOBHBI€ ITOJIOKEHUS peuiaTh TUIOBBIC 3a/1a4¥ | HABBIKAMH pacdeTa ruj-
3aJauu NpoecCUOHATBHON Hcnonp3yeT 3HaHUS | CTaTUKU M IUHAMUKU JUI pacueTa CTaHJAPTHBIX | PaBIMYECKUX CUCTEM U
JeSITEIbHOCTH Ha OCHOBE 3HA- | OCHOBHBIX 3aKOHOB MaTe- |XUAKOCTH, COCTABISAIO-  |THJPABIMYECKUX CUCTEM |MOJ00pa rUAPOMEXaHU-
HUN OCHOBHBIX 3aKOHOB Ma- | MaTUYECKUX U €CTECTBEH- |IIME€ OCHOBY pacdeTa rMj- |[IOCPEACTBOM IPOTpaMM- |4ECKOTO 000py10BaHUS
TEMaTUYECKUX U €CTECTBEH-  |HBIX HAayK JJIS PELICHUSI | paBIMYECKUX CHCTEM; HBIX IpoaykToB Excel, C TIOMOIIIBIO POrpamMm-
HBIX HAYK C IPUMEHEHUEM CTaHJAPTHBIX 3a/a4 B ar- |yCTPOMCTBO U IPABHIIA Word, Power Point. HBIX IpoaykToB Excel,
nH(pOPMAITMOHHO- POUHXKEHEPUH JKCILTyaTaluy TUAPABIIN- Word, Power Point
KOMMYHHKAIIMOHHBIX TEXHO- YEeCKUX MallUH C IpUMe-

JOTUi HEHUEM IIPOTPaMMHBIX
npoaykTtoB Excel, Word,
Power Point
OIIK-1.3 3HAaTh UH(OPMALIMOHHO- |YMETh MCIOJb30BaTh WH-|BJIAJIETh HABBIKAMM HC-
[Tpumensier napopmMa- | KOMMYHHUKAIIHOHHBIE T€X- | pOpMALIMOHHO- 10JIb30BaHUs HH(DOpMa-
LIUOHHO- HOJIOTUHU JUI PEUICHUS | KOMMYHUKAIIMOHHBIE Te€X- | [IMOHHO-
KOMMYHHKAIIUOHHBIE T€X- |THUIOBBIX 3a/1a4 TUAPaB- |HOJOTMHM JUIsl  PELIEHUS | KOMMYHHMKAIIMOHHBIX
HOJIOTUHU B PELLICHUU TH-  |JIUKH TUIOBBIX 3aJad THApaB-|TEXHOJIOTMH JUIsl pellie-
MOBBIX 3a7a4 Ipogeccro- JIUKU HUS TUTIOBBIX 3a/1a4
HaJIbHOMU JESITEIbHOCTU TUIPaBINKU
OIIK-5 |Cmoco0en ydactBoBars B mpo- |OIIK-5.1 COBPEMEHHBIE METO/IbI IIPOBOJUTH SKCIIEPUMEH- | COBPEMEHHBIMU METO-

BEJICHUU SKCTIEPUMEHTAIBHBIX
uccaeaoBaHui B mpodeccuo-
HaJILHOM NeaTeIbHOCTH

Hcnone3yeT coBpeMeHHbIE
METO/Ibl SKCIIEPUMEHTAIIb-
HBIX UCCIIEA0BaHUM U UC-
IIBITAHUN B Ipoeccuo-

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

TaJbHBIE UCCIICIOBAHUS U
UCIBITaHUA B IIpodeccuo-
HAaJIbHOM JESTEIIHOCTH.

JTAMH 3KCIIEPUMEHTAJIb-
HBIX UCCIICIOBAHUN U
WCIIBITAaHUH B TIpodec-
CHOHAJILHOM JIeSITEIIHHO-
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HaJIbHOU AEITENbHOCTHU

CTH.

OIIK-5.2

ITon pykoBOICTBOM CIie-
nuanaucTa 0oJiee BRICOKOM
KBUTH(DUKAIIMH YIACTBYET
B MPOBEJICHUU IKCIIEPHU-
MCHTAJIbHEIX UCCIIEN0Ba-
HUSX TPOLIECCOB U UCIIBI-
TaHUSIX B podeccuo-
HaJIbHOM NeATeIbHOCTH

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

MPOBOJIUTH AKCIEPUMEH-
TAIbHOE  HCCIIEIOBaHUE
WIA aHAJTUTHYECKOE OIH-
CaHHE TEXHUYECKOro 00b-
€KTa; KCIOJIb30BaTh CO-
BPEMEHHBIE KOMITBIOTEP-
Hble nporpammsl (Excel n
np.) ans oOpaboTKu pe-
3YJIbTAaTOB KCIIEPHUMEHTA.

HaBBIKaAMHM II0 COCTaBJIC-
HHUIO IIJIaHA TPOBCACHUA
OKCIICPUMCHTAJIBHBIX

uccienoBaHuil U oOpa-
00TKE pe3ylnbTaTOB JKC-
[IEPUMEHTOB C IIPUMEHE-

HUEM IIPOrPaMMHBIX
npoaykroB  (Excel w
ap.).




Tabnuua 2

Pacnpenesienue Tpy10éMKOCTH JUCHMILIMHBI 110 BHAAM PpadoT MO ceMecTpam

TpynoémkocTb
Bua yueOHo#i paGoThl B 1.4. BO cemecTpe
yac.
Ne§
OO0uiasi TPyA0€MKOCTb JUCITUTUIMHBI TT0 YYEOHOMY TUTaHY 144 108
1. KonrakTHas pa6ora: 70,4 70,4
AyauTopHas padora 70,4 70,4
8 MOM Hucine:
sexyuu (J1) 34 34
nabopamopnvle pabomwi (JIP) 34 34
KOHCYIbmayuu nepeo dK3aMeHOM 2 2
KOHMAaKmuas paboma Ha npomexcymoyrnom konmpone (KPA) 0,4 0,4
2. Camocrosrtenabnas padora (CPC) 37,6 37,6
pacuémuo-epaguueckas paboma (PI'P) (noocomosxa) 10 10
CAMOCMOosMenbHOe U3yueHue pasoenos, Camono020mosKa
(npopabomka u nosmopeHue 1eKYUOHHO20 Mamepuand u ma- 3 3
mepuana y4eOHUKo8 u yueOHvIX nocoOUll, N0020Mo8Ka K 1ab0o-
PAMOPHBIM U NPAKMUYECKUM 3AHAMUIM, KOTLOKSUYMAM U M.0.)
Iloocomoska K 3K3ameHy (KOHMpOJib) 24,6 24,6
Byt mpoMekyToOuYHOTO KOHTPOJIS: DK3aMeH
4.2 Conep:kanue JUCUUIINHBI
Tabnuma 3
TemaTnyeckni IJIaH y4eOHOM JTUCHUIIINHBI
HanmeHoBaHMe pa3je/ioB H TeM Beero AynuTopHasi pa6ora | BHeaymuTopHasi
AUCHHILINH JI JIP | TIKP pabora CP
Paznea 1 I'uapasinka 56 16 24 16
Tema 1. I'mapocrtaTuka. I'mapocrarnueckoe 6 2 2 2
JIABJICHUE U €r0 CBOWCTBA
Tema 2. AGcontoTHOE U U30BITOUYHOE JaBiie- 8 2 4 2
HUE.
Tema 3. Cuna maBieHHS KHAKOCTH Ha TUIO- 8 2 4 2
CKHE ¥ KPUBOJMHEHHBIC IOBEPXHOCTH
Tema 4. 'mapoaunamuka. YpaBuenue bep- 6 2 2 2
HYJUIM JIJIA 3JIEMEHTApHOU CTPYHKH HAcallb-
HOM JKHUJIKOCTH
Tema 5. YpaBHenue bepHymim mis motoka 6 2 2 2
peanbHON KHUAKOCTU. PeXHMMBbI JBHKEHUSA
KUIKOCTH.
Tewma 6. [lotepu Hamopa. 8 2 4 2
Tema 7. HcTeduenne KUIKOCTH YEPE3 OTBEP- 6 2 2 2
CTHSI Ml HACAJIKHU
Tema 8. I'mapanuueckuit ynap. Kmaccudu- 8 2 4 2
Kalus TpyOOnpoBOJI0B
Paznea 2 I'uapaBinyeckre MalIMHbBI 28 10 8 10
Tema 9. Ha3nauenue u kiaccudukanus 6 2 2 2
TUApPaBIMYECKUX MamuH. Paboune xapaxre-
PUCTHKHU LIEHTPOOEKHOTO Hacoca
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HanmeHnoBaHMe pa3je/ioB H TeM AynuTopHasi pa6ora | BHeaymuTopHasi

AUCHHUIINH Beero JI JIP | TIKP pabora CP
Tema 10. OcHOBHOE ypaBHEHHUE JIOTIACTHBIX 6 2 2 2
HacocoB. Paboume XapakTepUCTHKH 1IE€H-
TpoOEKHOT0 Hacoca.
Tema 11. Ilepecuer pabouux XapakTepu- 6 2 2 2
CTHK JIOTIACTHBIX HACOCOB HA JIPYT'YIO YacTO-
Ty BpallleHUU.
Tema 12. IlocnenoBarenbHas U Mapauieb- 6 2 2 2
Hasi paboTa HacocoB Ha ceThb. KaBuranus.
Tema 13. Ha3znauenue, ycTpOMCTBO, IPHUH- 4 2 2
UM IeHCTBUSA 00BEMHBIX HACOCOB

21,6 8 2 11,6

Pa3gen 3. BoaocHao:kenue

Tema 14. Cuctema BogocHaOKeHHSI, OCHOB- 5 2 1 2
HbIE D1eMeHThl. CXeMbI BOAOCHAOKEHN U3
MMOBEPXHOCTHBIX M MO3E6MHBIX HCTOYHUKOB.

Tema 15. Hopmbl 1 pesKUMBI BOJOMOTPEOIICHHUSI. 5,5 2 0,5 3
HepaBHoMepHOCTB BomonotpedaeHus. Onpene-
JICHHE MTOTPEOHOCTH B BOJIE.

Tema 16. CpencTa MexaHU3aIMy O IbEMA 5,5 2 0,5 3
BOJIbl. TpeboBaHusl, mpeIbsBIsieMble K Ka-
T-ICCTBy BO/JBI.

Tema 17. CrmocoObl ynydilieHHs KadecTBa 5,6 2 3,6
BOJibI. OCHOBHBIE€ TEXHOJOTUUECKHE CXEMBI.

KoncyabTanum nepea 3Kk3aMeHOM 2 2

KonTrakTHast padoTa Ha IPOMEKYTOYHOM 0,4 0,4

koHTpoJie (KPA)

Bcero 3a S cemectp 108 34 34 2.4 37,6
HToro no gucuumnjinHe 108 34 34 2.4 37,6

Paznen 1 I'mapaBiauka

Tema 1. I'mapoctaTuka. 'mapocraTuyeckoe qaBjieHHe U ero CBOMCTBA

O6mue cBenenus. Ilonsatue «KuAKOCTH». OCHOBHBIE (PU3MUYECKUE CBOMCTBA
KUIKoCTH. Moaenu KUAKON cpelpl: uAcanbHas, HbIOTOHOBCKAasl U HEHbIOTOHOBCKAs
#ugkocTtu. Cuibl U HANPSHKEHUS, JEUCTBYIOIIUE B dKUJKOCTH.

I'mppocratuka. CocTOsSHUS aOCOJIOTHOTO M OTHOCUTEIBHOTO PaBHOBECUS
KUAKOCTH. ['MIpocTrathueckoe aaBieHHEe W ero cBoictBa. JuddepeHuuaibHbie
YpaBHEHMsI PaBHOBECHUS KUAKOCTH (ypaBHEHUS Oiinepa). HuterpupoBanue
ypaBHEHUI paBHOBECHS 11 OTHOCUTEIBHOTO M AOCOJIIOTHOIO MOKOS OJAHOPOIAHON
Hec)KnMaeMol xuakocth. OCHOBHOE ypaBHEHHME ruapocTtathukd. lloBepxHocTH
PaBHOTO JABJICHMUS.

Tema 2. A0GCOJIOTHOE H N30BITOYHOE JABJICHHE.

AGcomoTHOE U M30BITOYHOE JlaBlieHHE, BakyyM. [Ibe3omerpuueckas BHICOTA.
I'mapocratuueckuil M MbE30METPUUECKUN HAIOPBL. ['eoMeTpuueckas HHTEPIIpETAIUs
OCHOBHOTO ypaBHEHHUS THUIAPOCTATHUKUA. MeToapl U TPUOOPHI IS U3MEpPEHUs
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naBnenust. CooOmaronuecs cocyasl. 3akoH [lackans. [IpuHOMIOBI W CXEMBI
WCIIOIb30BaHUs 3aKOHOB T'MJPOCTATUKU B THAPABIMUCCKUX MaITHHAX.

Tema 3. Cuna paBjieHMs KMIKOCTH HA IUIOCKHE W KPHBOJHMHEHHBbIE MO-
BEPXHOCTH

Cuna npaBieHMs] JKUJIKOCTH Ha IUIOCKME moBepxHocTU. LleHTp maBnenwus.
Omropbl  TUIpocTaTuyeckoro  napieHus. Cuia  JaBleHHS  KUJKOCTH  Ha
KPUBOJIMHEIHbIE MOBEPXHOCTU. ['OpU30HTaNbHBIE W BEPTUKAIbHAS COCTABISIOIINE
cuibl. Teno naBnenus. 3akoH Apxumena. OCHOBBI TEOPHUH MJIABAHUS Tell

Tema 4. I'mgpoaunamuka. YpaBHeHue bepHy/iM I 3j1eMEHTAPHOM
CTPYHMKH H1€ATbHOH KHIKOCTH.

IM'uaponunamuka. Knaccuduxanus BHJIOB JIBYDKCHUS JKMJKOCTH.
HeycranoBuBIeecs U ycTaHOBUBILIEECS JABWKEHHUE KUAKOCTU. JImHUA Toka. TpyOka
TOKa W 0djeMeHTapHas cTpyika. [loHsTHE O BHUXpPEBOM H OE3BUXPEBOM
(morenmmanbHoM) nBwkeHuW. Ilotok kunkoctu. Pacxon. JKuoe ceueHue,
CMOYCHHBIM TIepuMeTp, TruapaBiaudeckuii paauyc. CpenHsisi CKOPOCTh IOTOKA.
YpaBHEeHHE HEpPa3pbIBHOCTH TMPU YCTAHOBUBIIEMCS IUIABHO H3MEHSIONIEMCS
JIBIKCHUH JKUIKOCTHU. Y paBHEHHE bepHyIM 11 3JIeMEHTapHOU CTPYHKH HIeaIbHOM
YKHKOCTH.

Tema 5. YpaBHenue bepHy/iin 1/ NoToKa peajibHOU KUAKOCTH. PexxumMbl
JABMKEHHUS JKHIKOCTH.

VYpaBHenue bepHyn ajis MOTOKA HMACAIBHOM M pEambHOM >KUIKOCTH.
dusnueckuil CMbICH U rpadudeckas HHTepIpeTanus ypasaenus bepayau. Pexxumel
JIBUKEHUA )KUAKOCTHU. [lynbcanmnu ckopocTen u napieHui. Yucno PeliHonpaca u ero
KPUTHUYECKOE 3HAUYCHUE.

Tema 6. Ilorepu Hanopa.

[ToTepu nanopa no anune. @opmyna Jlapcu-Beiicoaxa. Koaddurment Hapcu.
®opmyna [lle3u. MecTHble moTepu Hamopa IpU TYPOYJIEHTHOM YCTaHOBHMBIIIEMCS
JBIKEHUH KUAKOCTU. Ko (pUIIMEHT MECTHBIX CONPOTUBICHUM.

Tema 7. UcTeyeHue :KUIKOCTH Yepe3 OTBEPCTUS U HACAAKHU

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

Tema 8. I'mapaBanuecknii ynap. Knaccudpuxkamus tpyoonposoaon

['mapaBnuueckuid  yaap B  HamopHoM TpybompoBoae Dopmyna H.E.
XKykoBckoro. CKOpOCTh pacpOCTpaHEHUs! yAapHOW BOJHBI. Pa3za rupaBInyecKoro
ynapa. Ilpsmoll u HempsAMOW TruapaBiavyecKui ynpap. Juarpamma u3MEHEHUs
JABJICHUS Y 3aIBUKKH.
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Knaccudpuxanus tpydbonpoBogoB. ['mapaBiuueckuid pacdeT KOPOTKUX U
JUTMHHBIX TpyOompoBosioB. Pacuer mpocroro TpybompoBona. Pacuer TynukoBou u
KOJIBIIEBOM ceTU TpyOOmpoBOOB. MeToabsl M TPUOOPHI Ui M3MEPEHHS pacxojaa
AKUJIKOCTH.

Paznen 2 I'mapaBiauvyeckne MAIIUHbI

Tema 9. HazHaueHue u Kiaccu(puKanus ruipaBindecKuX MAIIUH.

Oo6mue cBenenusi. Hasnauenue, xinaccupukanusi ruApaBIMYeCKUX MAllUH U
obnacte nmpumeHeHus. IlapameTpsl, xapakrepusymoumue padoTy HAcOCOB: IMoAaua,
Harop, MOIIHOCTb, KIIJ.

Hunamuyeckue Hacochl. LleHTpoOexHbie Hacochkl. Hasznauenue, ycTpoHCTBO,
NPUHIMI JIeWCTBUS, 00JACTh NPUMEHEHUs, JOCTOMHCTBA M HEIOCTATKU. Y CIIOBUSA
0€30MacHOro 3aycka U OCTAaHOBKU LIEHTPOOEKHBIX HACOCOB.

Tema 10. OcHoBHOe ypaBHEHHE JONACTHBIX HacocoB. Pa0ouue xapakrepu-
CTHMKH LEHTPOOEKHOr0 HAcoca.

OCHOBHOE ypaBHEHHE JIONACTHBIX HacocoB (ypaBHeHHe Oilepa). Popmyna
TEOPETUYECKOI0 Halopa LEHTPOOEeXKHOro Hacoca. Pabounme XapakTepUCTUKU
LEHTPoOEeX)HOro Hacoca. McnbiTanus eHTpoOexkHbIX HacocoB. [locTpoenne padbounx
XapaKTePUCTUK MO IKCTIEPUMEHTAILHBIM JaHHBIM.

Tema 11. Ilepecuer pado4YuX XapaKTEePUCTHK JONACTHBIX HACOCOB Ha
APYIYIO 4YaCTOTY BpPAallleHUH.

OcCHOBBI TEOpUM MOAOOUS JONACTHBIX HACOCOB. Y I€bHAs 4acTOTa BPAILlEHUS
Hacoca. TunmM3anus JONAacTHBIX HACOCOB IO yJenbHOM vactoTe. Ilepecuer paboumnx
XapaKTepUCTUK JIOMACTHBIX HACOCOB Ha JPYryl0 YacToTy BpaumieHuu. OO0Touka
pabouero kozieca. Pabora Hacoca Ha ceTb, pabodast Touka. PerynupoBanue nogauu
JIOTIACTHBIX HACOCOB.

Tema 12. IlocsienoBaTesibHasi U MapaJijieibHAsi padoTa HACOCOB HA CETh.
KaBuranmus.

[TocnenoBaTenpHas W MmapajjieibHas paboTa HAacocOB Ha ceTbh. [IpenmenbHas
BBICOTa BCAacChIBaHMsI W KaBUTalus. MeToasl U cpeiacTBa OOphOBI C KaBUTAIUEH.
[Ton6op 11eHTPOOEKHBIX HACOCOB IO KAaTaJory.

Tema 13. HaznaueHue, ycTPOMCTBO, NPUHIUN AEHCTBUS 00bEMHBIX HACO-
COB

O6bemubie Hacockl. [lopiiHeBble Hacockl. HazHaueHue, ycTpoilcTBO, IPUHIIHI
NeUCTBUSA, 00JIacTh NMPUMEHEHHUS, JTOCTOMHCTBA M HENOCTaTKUu. HepaBHOMEpHOCTH
MOJIa4yu TOPUIHEBBIX HACOCOB, CIOCOOBI OOpPHOBI ¢ HEpaBHOMEPHOCTHIO. ['paduku
HEpPAaBHOMEPHOCTH N0Jauyu. PerynupoBanue nmogauu.
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Potopubie  Hacochl  (lIecTepeHHbIE, BUHTOBBIE), POTOPHO-LUIUOEPHEIE,
MOPLIEHBFKOBBIE OCOOEHHOCTH KOHCTPYKIMU U MPUHLHUI JEHCTBUSA. XapaKTePUCTUKU
U croco0 perynupoBaHus noaadyu. O6paTuMoOCTh POTOPHBIX HACOCOB

Pasnea 3. BonocHao:xxenme

Tema 14. Cucrema BOJOCHA0:KeHHSI, OCHOBHbIE 7JJjieMeHThbl. (CxeMbl
BO/IOCHAOKEHH s U3 MIOBEPXHOCTHBIX M MOA3€MHBIX HCTOYHUKOB.

Cuctema BOJOCHAOXEHUSI, OCHOBHBIE 3J1€MEHThl. CXeMbl BOJIOCHAOXKEHUS W3
MOBEPXHOCTHBIX M  MOJ3EMHBIX HCTOYHUKOB. ['pynmoBble U  JIOKaJIbHBIC
TpyOompoBoabl. bareHnHbie n 6e30aleHHbIE CXeMbl BOJIOCHA0KEHHS.

Tema 15. Hopmbl M pexumbl BoaomnorpedneHusi. HepaBHOMepHOCTH
Boxonorpedaenus. Onpenesienne NnOTpedOHOCTH B BOJI€.

HopwMmbl 1 pexumbl BogonoTpediienns. HepaBHOMEpHOCTh BOAONOTPEOICHUS.
Onpenenenue mnoTpeOHOCTH B Boje. BoIonmpoBogHbIE HACOCHBIE CTaHIUM.
Knaccuduxanus. I'padguku Bogonogauu.

Tema 16. CpencrBa MexaHu3anum nogbemMa BoAbl. TpedoBanus,
npeabsiBjisieMble K Ka4eCTBY BO/bI.

Hanopno-perynupyomuue coopyxenus. Bogonanopsslie OaniHu, pe3epByapsl U
BO3JIYIIIHO-BO/SIHbIE KOTJbI, X Ha3HaueHue. OmnpeseneHne BhICOTHl BOJAOHAIIOPHON
OalHu 1 00beMa HAlIOPHO-PETYIUPYIOLIETO PE3EPBYapa.

Bononposoanbie cetu. IlpotuBomoxapHoe BonocHaOxenue. Cpencrsa
MeXaHHU3aluu noabeMa BoJibl. Hacockl o01iero Ha3HaueHus U BOJONOIbEMHUKH.

Tema 17. Cnoocodbl yiaydmeHdss KadecTBa BoAbl. (OCHOBHbIE
TEXHOJIOTH4YeCKHE CXeMBbI.

TpeGoBanus, mnpenbsBiIsgeMble K KauecTBY BOJbl. CrHocoObl yiIydIIeHUs
KadyecTBa BOJIbI.

4.3 Jlexknuun/;1a00paToOpHbIe 3aHATHS

Tabnuma 4
Conepxanue JIeKIMii/J1a00PATOPHOT0 NPAKTUKYMA U KOHTPOJIbHbIE
MeponpuATHS
()]
opMupyeMasn Bun
. KOMIeTEHIH ST
Ne Ne u HazBanme Jexumii/ KoHTpoJbHOr | Kos-Bo
Ne paznena . (MHAMKATOP
n/n J1a00paTOPHBIX 3AHATHI 0 4acoB
JMOCTHIKEHHSI
MEepPONPUATHS
KOMIIETEHIMH)
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dDopmupyeMas

Bu
Ne N Ne u HazBanme Jexkumii/ KOMITCTCHIHH KOHTpOJIIIbHOF Koa-Bo
n/n ? pasiera J1a60paTOPHBIX 3AHATHI (unaukarop o 4acoB
JIOCTHIKEH U
MepONpPHATHS
KOMIIETEHI[UH)
Paspnen 1 I'mapasinka 40
Tema 1. I'mn- | Jlexkmus Ne 1 VYK-2 (VK-2.1; 2
pocTaTHka. I'mppocratuka. ['mapocratuye- VYK-2.3; VK-
I'mppocraTu- | cKO€ IaBJIEHHME U €T0 CBOMCTBA 2.4); OIIK-1
YECKOe JaB- (OIIK-1.2;
JICHUE U €ro OIIK-1.3);
CBOMCTBA OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas pabora Ne 1.1 | VK-2 (YK-2.1; | 3ammra 1na- 2
«OCHOBHbIE ¢usnueckue | YK-2.3; VK- | GopaTopHbIix
CBOMCTBA JKUKOCTEI» 2.4); OIIK-1 pabot
(OIIK-1.2;
OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tema 2. AG- | Jlexus Ne 2. VYK-2 (VK-2.1; 2
colifoTHOoe U | AOcomorHoe H u30bITouHOe | YK-2.3; VK-
n30bITOYHOE | JaBJICHHUE. 2.4); OIIK-1
JIaBJICHUE. (OIIK-1.2;
OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas padora Ne 1.2.| VK-2 (VYK-2.1; | 3ammra 1a- 2
«['uppocraruueckoe gasnenue. | YK-2.3; VK- | GopaTopHbix
Merons! u cpeacTsa Juis U3Me- 2.4); OIIK-1 pabot
pEeHUs TaBICHUS (OIIK-1.2;
OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas padora Ne 1.3.| VK-2 (VK-2.1; | 3ammra 1a- 2
«UccnenoBanue 3akona Ilac- | VYK-2.3; VK- | 6opaTopHbix
KaJIsD» 2.4); OIIK-1 pabot
(OIIK-1.2;
OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tewma 3. Cuna | Jlexuus Ne 3 VYK-2 (VK-2.1; 2
JIaBJICHUS Cuna JaBJICHHS >KUJKOCTH Ha VK-2.3; VK-
KHUJKOCTU Ha | IUIOCKME M KpuBoJuHelHble |  2.4); OIIK-1
IIJIOCKUE U ITIOBEPXHOCTH (OIIK-1.2;
KpUBOJIMHEN- OIIK-1.3);
HBIE TIOBEPX- OIIK-5 (OIIK-
HOCTH 5.1; OIIK-5.2)
Jlaboparopnas padora Ne 1.4.| VK-2 (YK-2.1; | 3ammra 1na- 2
«Omnpenenenne cuibl ruapo- | YK-2.3; VK- | 6opaTopHbix
CTaTUYECKOTO  JIaBJIEHUA HA 2.4); OIIK-1 pabot
IJIOCKYIO CTEHKY» (OIIK-1.2;
OIIK-1.3);
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Ne
n/n

Ne paznena

Ne n HazBaHme JeKIuii/
JIa00pPaTOPHBIX 3aHSITHI

dDopmupyeMas

KOMIIeTeHIN A
(MHAMKATOP
AOCTHIKEHHU S

KOMIIETEHI[UH)

Bun
KOHTPOJILHOT
0
MEpPONPUATUHSA

KoJi-Bo
4acoB

OIIK-5 (OIIK-
5.1; OTTK-5.2)

Jlaboparopnass pabora Nel.5
«3akoH Apxumena»

VK-2 (VK-2.1;
VK-2.3; VK-
2.4); OIIK-1
(OTIK-1.2;
OIIK-1.3);

OIIK-5 (OIIK-
5.1; OIIK-5.2)

3aluTa Jia-
00paTopHBIX
pabot
TECTUPOBa-
Hue Nel ¢
UCII0JIb30Ba-
HHUEM
nudpoBoro
ceppuca SH-
nekc. Popmsl

Tema 4. I'un-
pOAVHAMUKA.
YpaBHeHue
bepnymm
JUISL DJIEMEH-
TapHOH
CTPYHKH
HJeANbHOMN
KUJKOCTH

Jlexmms Ne 4

I'mpponunamuka. YpaBHEHUE
beprymn i anemeHTapHOM
CTPYWKHU HACAUTBHON KUJKOCTH

VK-2 (VK-2.1;
VK-2.3; VK-
2.4); OIIK-1
(OTIK-1.2;
OIIK-1.3);

OIIK-5 (OIIK-
5.1; OIIK-5.2)

Jlaboparopnas pabora Ne 2.1.
«HccnenoBanue YpaBHEHUS
bepnymin»

VK-2 (VK-2.1;
VK-2.3; VK-
2.4); OTIK-1
(OITK-1.2;
OIK-1.3);

OIIK-5 (OIIK-
5.1; OTIK-5.2)

3amUTa  Jia-
00paTopHBIX
pabot

Tewma S.
YpaBHeHue
bepnymm
JUISL TIOTOKA
peanbHOI
KHUJIKOCTH.
Pexnmbl
TIBKCHUS
KHUJIKOCTH.

Jlekuust Ne 5. YpaBHenue bep-
HYJUIM JUIsl TIOTOKa peajabHON
JKUIKOCTH. PEXXKUMEI 1B KEHUS
KHUJKOCTH.

VK-2 (VK-2.1;
VK-2.3; VK-
2.4); OIIK-1
(OIIK-1.2;
OIIK-1.3);

OIIK-5 (OIIK-
5.1; OIIK-5.2)

JlaGoparopnas pabora No 2.2
«PexxnMEl ABWMKCHUA KUIOKO-
ctu. Omnpenenenne yucia Pei-
HOJIB/ICA

VK-2 (VK-2.1;
VK-2.3; VK-
2.4); OTIK-1
(OITK-1.2;
OIK-1.3);
OIIK-5 (OIIK-
5.1; OTIK-5.2)

3amUTa  Jia-
00paTopHBIX
pabot

Tewma 6. Ilo-
TEpH Haropa.

Jlexuus Ne 6
[ToTepu Hanopa.

VK-2 (VK-2.1;
VK-2.3; VK-
2.4); OTIK-1
(OTIK-1.2;
OIK-1.3);

OIIK-5 (OIIK-
5.1; OTIK-5.2)

Jlaboparopnas pabora Ne 2.3.

VYK-2 (VK-2.1;

3almuTa J1a-
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dDopmupyeMas

Bu
Ne N Ne u HazBanme Jexkumii/ KOMITCTCHIHH KOHTpOJIIIbHOF Koa-Bo
n/n ? pasieaa J1a00PaTOPHBIX 3aAHSATHI (unpmiaTop 0 4acoB
JOCTHKEHH ST
MeponpUsITHS
KOMIIETEHI[UH)
«Omnpenenenue xkodpdunuenta | YK-2.3; YK- | 6opaTopHbIx
TUAPABIMYECKOTO TPEHHUS 10 2.4); OIIK-1 pabor
JUTHHE TPYOBbI» (OIIK-1.2;
OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas padora Ne 2.4.| VK-2 (YK-2.1; | 3ammra 1na- 2
«Omnpenenenune kodpdunmen- | YK-2.3; YK- | 6opaTopHbIx
TOB MECTHBIX COITPOTHBIICHUI) 2.4); OIIK-1 pabot
(OIIK-1.2;
OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tema 7. Uc- Jlexmsg Ne 7 YK-2 (VK-2.1; 2
TEUCHHE Ucreuenne xuakoctm uepe3 | YK-2.3; VK-
JKHJIKOCTHU OTBEPCTHUS U HACATKHU 2.4); OIIK-1
4yepes3 OTBEp- (OIIK-1.2;
CTHS U Ha- OIIK-1.3);
CaaKu OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas padora Ne 2.5.| VK-2 (YK-2.1; | 3ammra 1a- 2
«Omnpenenenune kodpdunmen- | YK-2.3; YK- | 6opaTopHbIx
TOB pacxo/ia, CXKaTHUsi U CKOPO- 2.4); OIIK-1 pabot
CTU IIPU MCTEYEHHUH U3 OTBEp- (OIIK-1.2;
CTUH W HACATKOBY» OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tema 8. I'ma- | JIekmusa Ne 8 YK-2 (VK-2.1; 2
paBinmueckui | I'mapaBnmueckunt ymap. Kimac- | VK-2.3; VK-
ynap. Kimac- | cudukarus TpyobonpoBo10B 2.4); OIIK-1
cudukanus (OIIK-1.2;
TpyOOTIpOBO- OIIK-1.3);
JIOB OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas padora Ne 2.6. | VK-2 (YK-2.1; | 3ammra 1na- 2
«Metonpl omnpeaenenuss pac- | YK-2.3; VK- | 6opaTopHbix
xXoza >KuakocTtH. Pacxomome- 2.4); OIIK-1 pabot
pB» (OIIK-1.2;
OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas pabora Ne 2.7. | VK-2 (YK-2.1; | 3ammwura na- 2
«Uccnenoanne ruapasauue- | YK-2.3; VK- | GopaTopHbix
CKOI0 yJapa B HallOPHOM Tpy- 2.4); OIIK-1 pabot
6ompoBoIeH» (OIIK-1.2; TECTUPOBA-
OIIK-1.3); HHe Ne2 ¢
OIIK-5 (OIIK- | ucnons3oBa-
5.1; OIIK-5.2) | Huem uudpo-
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dDopmupyeMas

Bu
Ne N Ne u HazBanme Jexkumii/ KOMITCTCHIHH KOHTpOJIIIbHOF Koa-Bo
n/n ? pasieaa J1a00PaTOPHBIX 3aAHSATHI (unpmiaTop 0 4acoB
JOCTHKEHH ST
KOMIIETEHI[UH) MepoTpHsTHH
BOTO cepBHCa
Sn-
Jekc.Dopmbl
2 Paznen 2 I'uapaBinyecKkue MalIMHbI 18
Tewma 9. Ha- YK-2 (YK-2.1; 2
3HAYCHHUE U Jlexims Ne 9 VK-2.3; VK-
knaccuduka- | Haznauenue u knaccudukanus 2.4); OIIK-1
WS TUAPAB- | TUIPABINYECKUX MalInH. Pa6o- (OIIK-1.2;
JINYECKUX YUE XapaKTEPUCTUKHU LEHTPO- OIIK-1.3);
mamuH. Pa- | 6exkHOro Hacoca OIIK-5 (OIIK-
0oume xapak- 5.1; OIIK-5.2)
TEPUCTUKHU VYK-2 (VK-2.1; 2
LEHTPOOEK- YK-2.3; VK-
HOro Hacoca | JlaGoparopnas padora Ne 3.1. 2.4); OIIK-1 3amura  Ja-
«HcnpITanne HEeHTPOOESIKHOTO (OIIK-1.2; 00paTopHBIX
Hacoca» OIIK-1.3); pabot
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tema 10. Oc- YK-2 (YK-2.1; 2
Jlexmmsa Ne 10
HOBHO® OCHOBHOE ypaBHEHHE JIOMACT- YK-?.3; VK-
YPABHCHHE | iy HacocoB. PaGoume xapak- 2.4); OTIK-1
JIONACTHBIX (OIIK-1.2;
Hacocos. Pa. | TEPHCTHKH LIEHTPOOEIKHOTO OIIK-1.3):
Ooune xapak- Hacoca OIIK-5 (OIIK-
TEPUCTUKHU 5.1; OIIK-5.2)
LEHTPOOEK- VYK-2 (VK-2.1; 2
HOT'0 Hacoca. VK-2.3; VK-
JlaGoparopras pa6ora Ne 3.2. 2.4); ONK-1 | sanpra  na-
«[Tox0op Hacoca 1o KaTajory» (OIIK-1.2; OopatopHeIx
OIIK-1.3); pabot
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tema 11. Ile- YK-2 (YK-2.1; 2
Pt 10| oo 1 e
[lepecuet pabouux xapakrepu- L )
PHCTHI IO 11k TOmAcTHEIX HAcOCOB Ha (OIIK-1.2;
MaCTHBIX Ha- OIIK-1.3);
COCOB pa | APYTYIO HACTOTY BpAllCHIH. OIIK-5 (OIIK-
ApYryl 4ac- 5.1; OIIK-5.2)
TOTY Bpauie- YK-2 (VK-2.1; 2
HUM. VK-2.3; VK-
Jlaboparopnas padota Ne 3.3 2.4); OIIK-1 3amMra  Ja-
«IlocTpoeHune XxapakTepUCTHK (OIIK-1.2; 00paTopHBIX
TpyOOTIPOBOIa» OIIK-1.3); pabot
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tema 12. Ilo- | Jlexmus Ne 12 YK-2 (YK-2.1; 2
CJIeJI0BA- IlocnenoBarenbHas u napai- YK-2.3; VK-
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dDopmupyeMas

Bu
Ne Ne u HazBanme Jexkumii/ KOMITCTCHIHH KOHTpOJIIIbHOF Koa-Bo
n/n M pasnenta J1a60paTOPHBIX 3AHATHI (unaukarop o 4acoB
JIOCTHIKEH U
KOMIIETEHI[UH) MepoTpHsTHH
TEJIbHas U | JeapHas paboTa HaCOCOB Ha 2.4); OIIK-1
rapauieib- ceTb. KaBuTanusi. (OIIK-1.2;
Hasg paborta OIIK-1.3);
HacocoB Ha OIIK-5 (OIIK-
cetb. KaBu- 5.1; OIIK-5.2)
Tanus. VYK-2 (VK-2.1; 2
YK-2.3; VK-
Jlaboparopnas padota Ne 3.4. 2.4); OIIK-1 3amura  Ja-
«[lapannenbHas u nocieaoBa- (OIIK-1.2; 00paTopHBIX
TeIbHas paboTa HACOCOBY OIIK-1.3); pabot
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tewma 13. Ha- YK-2 (YVK-2.1; 2
3Haqelime, Textmst Ne 13 VK-2.3; VK-
YCTPOWCTBO, . 2.4); OIIK-1
Hasznauenue, ycTpoicTBo,
HpHHIUT MPUHIUT IEHCTBHS 00BEMHBIX (OIIK-1.2;
eHCTBUS OIIK-1.3);
00BEMHBIX Hacocon OIIK-5 (OIIK-
HacoCOB 5.1; OIIK-5.2)

3 Pasznen 3. Bogocnat:kenue 10
Tema 14. YK-2 (YVK-2.1; 2
Crcrema Bo- giﬁ?:;gsolz?om%meﬁm oc- YK-2.3; VK-

NocHa0xe- ’ 2.4); OIIK-1
HISL, OCHOB- HOBHBIE JIeMeHTBI. CXeMBI BO- (OITK-1.2:
HBIG SIOMH- JOCHA0KEHUSI U3 IOBEPXHOCT- OIIK-1.3):
b1, CXOMLL HBIX U [T0JI3€MHBIX HCTOYHH- OIIK-5 (OITK-
BOJIOCHAOXKeE- OB 5.1; OIIK-5.2)
HUS U3 M0- Jlaboparopnast pabota Ne 4.1. VYK-2 (VK-2.1; 1
BEPXHOCTHEBIX | «/I3yueHue paboTbl aBTOMATHU- YK-2.3; VK-
1 MOJA3EMHBIX | 3MPOBAaHHOM THEBMAaTUYECKON 2.4); OIIK-1 3alMTa  Ja-
HMCTOYHHMKOB. | BOJOHAIIOPHOW YCTAHOBKM» (OIIK-1.2; 00paTopHBIX
OIIK-1.3); pabot
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tema 15. Jlexuus Ne 15 YK-2 (YVK-2.1; 2
Hopwmsrl n Hopwmsl 1 pexumel Bo1ono- YK-2.3; VK-
peXHUMBbI BO- | TpebaeHus. HepaBHOMEpHOCTD 2.4); OIIK-1
nonotpediie- | BogonoTpebdnenus. Onpenerne- (OIIK-1.2;
Hus. HepaB- | Hue moTpeOHOCTH B BOJE. OIIK-1.3);
HOMEPHOCTH OIIK-5 (OIIK-
BOJIOTIOTPEO- 5.1; OIIK-5.2)
nenus. On- VYK-2 (VK-2.1; 0,5
peieIIenne JlaGoparopHas pabora Ne 4.2. YK-2.3; VK-
noTpeGHOCTH 3ydenue paboTE! B0~ 2.4); OIIK-1 3amura  Ja-
B BOJIE. CTpYIHOH BOJIOTIOXbEMHOI yo- (OIIK-1.2; 00paTopHBIX
TAHOBKID OIIK-1.3); pabot
OIIK-5 (OIIK-
5.1; OIIK-5.2)
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dDopmupyeMas Bux
Ne Ne u HazBanme Jexkumii/ KOMITCTCHIHH KoHTpoJbHOr | Kos-Bo
n/n e paznena J1a00paTOPHBIX 3AHATHIA (unpmiaTop 0 4acoB
JAOCTHIKEHHSI T

KOMIIETEHI[UH)
Tema 16. VYK-2 (VK-2.1; 2
CpenctBa Jlexmms Ne 16 YK-2.3; VK-
Mexanuzanuu | CpeacTBa MexXaHU3alUU TOTb- 2.4); OIIK-1
IoabeMa BO- | €eMa  BOJBL. TpeboBanus, (OIIK-1.2;
nbl. Tpebo- MpEABSBISEMBbIE K KadeCTBY OIIK-1.3);
BaHwus, BOJEL OIIK-5 (OIIK-
pebsBisie- 5.1; OIIK-5.2)
MBIE K Kaye- VYK-2 (VK-2.1; 0,5
CTBY BOAL | Magoparopuas paGora Ne 4.3, YK-2.3; VK-

2.4); OIIK-1 3alMTa  Ja-
«3yuenune pabOThl BO3IYyLI- (OTTK-1.2: S0paTOpHBIX
ESII(;T a):OHOHOI[T)CMHI/IKa (ap OIIK-1.3); pabor

OIIK-5 (OIIK-

5.1; OIIK-5.2)
Tema 17. | Jlexums Ne 17 2
Crioco0sl CriocoOpl ynydiieHus: Kayect-
yiydiieHus: | Ba BoJbl. OCHOBHbBIE TEXHOJIO-
KayecTBa BO- | THUYECKHUE CXEMBI.
nel.  OcCHOB-
HblE€  TEXHO-
JIOTUYECKUE
CXEMBI.

Tabnuua 5

Hepequb BOIIPOCOB /IJIsl CAMOCTOATC/ILHOIO H3YYCHHUA TUCHUIIVIMHBI

Ne
n/n

Ne pa3znena u Tembl

H3YYCHUA

Ilepeuens paccMaTpUBaeMbIX BOIPOCOB /ISl CAMOCTOSITEILHOTO

Paznea 1 I'uapaBianka

1. | Tema 1. I'mapocratu- | Mcropus pazButus Hayku «I napasnuka». OCHOBOIIOJIOXKHHUKH CO-
Ka. ['mapocratnyeckoe | BpeMeHHOU TuApaBIuku. OCoObIe COCTOSHUS KUIKOCTH. Y HUKAIb-
JABJICHUE U €r0 CBOW- | HbIE CBOMCTBA BOBI IpHu Temneparype 4 °C.

CTBa YK-2 (VK-2.1; VK-2.3; YVK-2.4); OIIK-1 (OIIK-1.2; OIIK-1.3);
OIIK-5 (OIIK-5.1; OIIK-5.2))

2. | Tema 2. AGcoisitoTHOe | AOCOJIFOTHBIN M OTHOCHUTEIbHBIN MOKON KHIKOCTH.

u u3opirouynoe gasne- | (YK-2 (VK-2.1; YVK-2.3; VK-2.4); OIIK-1 (OIIK-1.2; OIIK-1.3);
HUE. OIIK-5 (OIIK-5.1; OIIK-5.2))

3. | Tema 3. Cuna naBne- | I'padoananuruueckuii METO ONpeAEICHUs CUIIbI JaBieHus. Teopus
HUS KHUJIKOCTU Ha IJIaBaHUs Tell.

IIJIOCKHE U KPUBOJIM- YK-2 (YK-2.1; YK-2.3; YK-2.4); OIIK-1 (OIIK-1.2; OIIK-1.3);
HerHble noBepxHoctu | OIIK-5 (OIIK-5.1; OIIK-5.2))
4. | Tema 4. 'mpponuna- KunemaTuka >xuKoCTH.

MHKa. YpaBHEHHUE
bepnymnu qs ane-
MEHTAPHOM CTPYHKH

VK-2 (YK-2.1; VK-2.3; VK-2.4); OIIK-1 (OIIK-1.2; OIIK-1.3);
OIIK-5 (OIIK-5.1; OIIK-5.2))
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Ne pa3znena u Tembl

Ilepeuens paccMaTpUBaeMbIX BOIPOCOB JIUIsI CAMOCTOSITEILHOTO

n/n HU3yYeHUs
NJICANbHOM )KUJIKOCTH

5. | Tema 5. YpaBHeHue TypOynentnsie notoku. OnpeseneHue CKOPOCTH HAPSHKEHUS.
bepnymnu mst motoka | [lynbcammu ckopocreit u ganenuid. (YK-2 (YK-2.1; YK-2.3; VK-
peanibHOM xuakoctu. | 2.4); OIIK-1 (OIIK-1.2; OIIK-1.3); OIIK-5 (OIIK-5.1; OIIK-5.2))
PexuMbl IBHOKEHUS
AKUJKOCTH.

6. | Tema 6. IloTepu Ha- OcHOBHOE ypaBHEHUE PaBHOMEPHOT'O ABMXKEHUS KHUIKOCTU
nopa. YK-2 (VK-2.1; VK-2.3; YVK-2.4); OIIK-1 (OIIK-1.2; OIIK-1.3);

OIIK-5 (OIIK-5.1; OIIK-5.2))

7. | Tema 7. Ucteuenue Hcreuenne yepe3 Maiible OTBEPCTUS B TOHKOW CTEHKE M HACAJIKH
KUJKOCTH 4epe3 OT- npu nepemeHHoM Harope. (YK-2 (VK-2.1; YK-2.3; YK-2.4); OIIK-1
BEPCTHS M HACAJKU (OIIK-1.2; OIIK-1.3); OIIK-5 (OIIK-5.1; OIIK-5.2))

8. | Tema 8. 'mnpasnuue- | Pacuer TynukoBo# U KoJbLeBoi cetu TpyoorpoBoos. (YK-2 (VK-

ckuil ynap. Knaccu-
¢dukarus Tpyoomnpo-
BOJIOB

2.1; VK-2.3; YK-2.4); OTIK-1 (OIIK-1.2; OTIK-1.3); OIIK-5 (OTIK-
5.1; OIIK-5.2))

Pasnen 2 I'uapaBinyecKue MallMHbI

9 Tema 9. Haznauenue u | YcinoBusi 6€30MaCHOTO 3alyCcKa M OCTAHOBKU LIEHTPOOEKHBIX HACO-
KJaccuukanus ruj- COB.
paBianueckux mamuH. | YK-2 (VK-2.1; VK-2.3; VK-2.4); OIIK-1 (OIIK-1.2; OIIK-1.3);
Pabouue xapaxrepu- OIIK-5 (OIIK-5.1; OIIK-5.2))

CTHKHU LEHTPOOEKHOTO
Hacoca

10 | Tema 10. OcHOBHOE OcHOBBI TeOpHUU MOJO00US JIOTIACTHBIX HACOCOB. YIENbHAsI 4acToTa
ypaBHEHHUE JIOTACTHBIX | BpallleHUs: Hacoca. Tumu3anus JIONACTHBIX HACOCOB IO YAEIbHOU
HacocoB. Paboune xa- | gacrorTe.

PAKTEpUCTUKH LIEH- YK-2 (VK-2.1; VK-2.3; YVK-2.4); OIIK-1 (OIIK-1.2; OIIK-1.3);
TpoOEKHOI0 Hacoca. OIIK-5 (OIIK-5.1; OIIK-5.2))

11 | Tema 11. Tlepecuer | [lepecuer pabounx XapaKTEpUCTUK JIOTIACTHBIX HACOCOB HA JIPYTyIO
pabouux xapakrtepu- | yactory Bpamenuu. (YK-2 (YK-2.1; VK-2.3; VK-2.4); OIIK-1
cTuK JjomnactHeix Ha- | (OIIK-1.2; OIIK-1.3); OIIK-5 (OIIK-5.1; OIIK-5.2))

COCOB Ha JIpYr'ylo yac-
TOTY BpallleHUU.

12 | Tema 12. IlocnemoBa- | XapaKTepUCTUKH U CTIOCOO PETyIUPOBAHUS MTOAAUH.
tenpHas U nmapawiens- | YK-2 (VK-2.1; VK-2.3; YK-2.4); OIIK-1 (OIIK-1.2; OIIK-1.3);
Has paborta HacocoB | OIIK-5 (OIIK-5.1; OIIK-5.2))

Ha ceTh. KaBuTanus.
13 | Tema 13. Haznauenue, | PoropHble Hacochl (11ecTepeHHble, BUHTOBBIE), POTOPHO-IITHOEPHBIE,

YCTPOMCTBO, MPUHIIMUIT
NEHACTBASL OOBEMHBIX
HAacoCOB

MOPUIEHbKOBBIE OCOOCHHOCTH KOHCTPYKLIMU W MPHUHLMII JEHCTBUSL.
O6patumocts potopubix HacocoB. (YK-2 (YK-2.1; VK-2.3; VK-
2.4); OIIK-1 (OIIK-1.2; OIIK-1.3); OIIK-5 (OIIK-5.1; OITK-5.2))

Pa3znea 3. BogocHaokeHnue

14 | Tema 14. Cucrema Bo- | 3amacHbIC M PETYIUPYIOIMIHE COOPYKEHUSI.
nocHabxenwms, ochoB- | (YK-2 (YVK-2.1; YK-2.3; YVK-2.4); OIIK-1 (OIIK-1.2; OIIK-1.3);
Hble anemeHThl. Cxe- | OIIK-5 (OIIK-5.1; OIIK-5.2))
MBI BOJIOCHA0KEHUS
13 TIOBEPXHOCTHBIX U
MMOI3€MHBIX HCTOYHH-
KOB.
15 | Tema 15. Hopmbl u Hamopsr B cucremax BogocHaOkeHHs. 30HUPOBaHKUE TPYyOOIIPOBOI-

PEXHUMBI BOJIOTIOTPED-

HOM CETH.
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Ne pa3znena u Tembl

Ilepeuens paccMaTpUBaeMbIX BOIPOCOB JIUIsI CAMOCTOSITEILHOTO

n/n HU3yYeHUs
nenusi. HepaBHOMep- YK-2 (VK-2.1; YK-2.3; VK-2.4); OIIK-1 (OIIK-1.2; OIIK-1.3);
HocTb Bojonotpedne- | OIIK-5 (OIIK-5.1; OIIK-5.2))
Hus. Onpenenenue
OTPEOHOCTHU B BOJIE.

16 | Tema 16. CpenctBa O6opynoBaHue 1 MpruOOPHI Ha BOJOIIPOBOIHOM CETH.
Mexanuzanuu noase- | YK-2 (VK-2.1; YK-2.3; YK-2.4); OIIK-1 (OIIK-1.2; OIIK-1.3);
Ma BoJibl. TpeboBa- OIIK-5 (OIIK-5.1; OIIK-5.2))
HUS, IPEIBSBIISIEMBIC
K Ka4eCTBY BOJIBL.

17 | Tema 17. CiocoOsl CriennanbHble METO/IbI YAYULIEHHUS] OPTaHOJIEITUYECKUX CBOMCTB

YIIY4IICHUSI KaueCTBa
BOoAbl. OCHOBHEBIE TEX-
HOJIOTUYECKHAE CXEMBI.

BOJIBI

VK-2 (VK-2.1; YK-2.3; YK-2.4); OITK-1 (OIIK-1.2; OTIK-1.3);
OIIK-5 (OIIK-5.1; OIIK-5.2))

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Tabmuna 6

IlpuMeHeHHe aKTHBHBIX 1 HHTEPAKTHBHBIX 00Pa30BaTEeIbHbIX TEXHOJIOT UM

Ne HaumeHoBaHMe MCIIO/Ib3yeMbIX AKTHBHBIX M HHTEPaK-
Tema u ¢popma 3ansaTHS N
n/n THBHBIX 00pa30BaTeJbHbIX TEXHOJIOTHI
I. Tema 1. I'mgpocraruka. | JI [IpoOnemHast eKuus
I'mapocraTnueckoe JIP | UnnrocTpanus cinaia-npe3eHTanuii; padota B KOMaHIE MpH
JIABJICHUE U €r0 CBOM- BBINIOJIHEHUH JIA0OPaTOPHBIX padoT;
CTBa WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUeOMaTepua-
JIOB;
2. Tema 2. A6contotroe u | JI [Tpob6nemHuast nexius
u30bITOUHOE AaBienue. | JIP | Mmoctpanus cnaia-npe3eHTanuii; pabora B KOMaH/Ie MpH
BBIIIOJIHEHUH JIA0OPaTOPHBIX padoT;
WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUAEOMaTepua-
JIOB;
3. Tema 3. Cuna nasie- JI [Tpob6nemHuast nexius
HUS XKUAKOCTH Ha mio- | JIP | MnmrocTpauus cnaiin-npeseHTanuii; pabota B KOMaH/e Mpu
CKHE U KPUBOJIMHEH- BBINIOJIHEHUH JIA0OPaTOPHBIX padoT;
HbIE TIOBEPXHOCTH WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUAEOMaTepra-
JIOB;
4. Tewma 4. 'upponuna- JI [IpoOnemuast nekuus
MHKA. YpaBHEHUE JIP | UnnrocTpanus cinaia-npe3eHTanuii; padota B KOMaHIe MpH
bepnynnu st anemen- BBINIOJIHEHUH JIA0OPATOPHBIX padoT;
TapHOU CTPYHKH ujae- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
aJIbHOM JKUJIKOCTHU JIOB;
5. Tewma 5. YpaBHeHue JI [IpoOnemuast nekuus
bepuynnu g noroxka | JIP | Mmoctpanmst cinaia-npe3eHTanuii; paboTa B KOMaH/Ie MPH
peasIbHOM KUJIKOCTH. BBINIOJIHEHUH JIA0OPaTOPHBIX padoT;
Pexxumbl 1BHKEHUS WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
AKUJKOCTH. JIOB;
6. Tewma 6. Ilorepu Hamo- | JI [IpoOnemHast eKuus
pa. JIP | UnnrocTpanus cinaia-npe3eHTanuii; padota B KOMaHIe MpU

BBINIOJIHEHUH JIA0OPaTOPHBIX paboT;
I/IHTCpaKTI/IBHOG 3aHATUC C IPUMCHCHUCM BUICOMATCPHA-
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Tema u popma 3aHATUA

HaumenoBanue HCII0JIb3YEMBIX AKTUBHBIX U HHTEPaK-

n/n THBHBIX 00pa30BaTeJIbHbIX TEXHOJIOTHI
JIOB;
7. Tewma 7. Ucteuenue JI [IpoOnemuast nekuus
YKUJIKOCTH Yepe3 OT- JIP | UnnrocTpanus cinaia-npe3eHTanuii; pabota B KOMaHIe MpH
BEPCTHS U HACAJKU BBINIOJIHEHUH JIA0OPATOPHBIX padoT;
WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUAEOMaTepua-
JIOB;
8. Tema 8. I'mppaBnuue- | JI [IpoOnemHast eKuus
ckuit ynap. Knaccudu- | JIP | Mroctparus ciaiia-npe3eHTaiuii; pabota B KOMaHe mpu
Kalus TpyoonpoBoI0B BBINIOJIHEHUH JIA0OPaTOPHBIX padoT;
WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUeOMaTepra-
JIOB;
9. Tema 9. Haznauenne n | JI [IpoOnemuast nekuus
KJ1acCU(pUKaus rui- JIP | Mnmroctpanus cnaii-npe3eHTauuii; padoTa B KOMaHA€ pU
PaBIMYECKUX MAIlKH. BBINIOJIHEHUH JIA0OPaTOPHBIX padoT;
Pabouue xapaxrepu- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUeOMaTepua-
CTUKH IIEHTPOOESIKHOTO JIOB;
Hacoca
10. | Tema 10. OcnoBhoe | JI [IpoOnemuast nekuus
ypaBHeHue jonactHeix | JIP | Mnmroctpanus cnaia-npe3eHTanuii; pabora B KOMaH i€ Ipu
HacocoB. Paboune xa- BBINIOJIHEHUH JIA0OPaTOPHBIX padoT;
PaKTEpPUCTUKH LIEHTPO- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
OeKHOTrO Hacoca. JIOB;
I1. | Tema 11. Ilepecuer | JI [Tpob6nemHuast nexius
pabounx  xapaktepu- | JIP | MuttocTpanus cnaiia-npe3eHTanuii; pabora B KOMaH/Ie MpH
CTHK JIOTIACTHBIX HACO- BBINIOJIHEHUH JIA0OPaTOPHBIX padoT;
COB Ha JIPYryl0 4acro- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUAEOMaTepra-
TY BpallEHUH. JIOB;
12. | Tema 12. IlocnenoBa- | JI [Tpob6nemHuast nexius
TenbHas v nmapaynens- | JIP | Mmroctpanus cnaia-npe3eHTanuii; pabora B KOMaH i€ Ipu
Hasi paboTa HacOCOB Ha BBINIOJIHEHUH JIA0OPaTOPHBIX padoT;
cetb. KaBuTarnmus. WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUeOMaTepua-
JIOB;
13. | Tema 13. Ha3nauenue, | JI [IpoOnemuast nekuus
ycrporcTBo, npuniun | JIP | MmocTparus cnain-npe3eHTanuii; pabota B KOMaHIe PH
NeNCTBUS 00BEMHBIX BBIIIOJIHEHUH JIA0OPaTOPHBIX padoT;
HAacoCOB WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUAEOMaTepua-
JIOB;
14 | Tema 14. Cucrema Bo- | JI [Tpob6iemHuast nexius
nocHaOXeHus, ocHOB- | JIP Nnnroctpanus cnaiia-npeseHTanuii; pabota B KOMaHIE MpH
HbI€ 371eMeHTbI. CXeMbI BBINIOJIHEHUH JIA0OPaTOPHBIX padoT;
BOJIOCHA0XKEHHUSI U3 WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUAeOMaTepua-
MTOBEPXHOCTHBIX U JI0B;
MO/A3€MHBIX UCTOYHHU-
KOB.
15. | Tema 15. Hopmsl u JI [IpoOnemuast nekuus
pexumMbl BogonoTped- | JIP | MutrocTpanus crnaiia-npe3eHTanuii; pabora B KOMaH/Ie MpH
nenus. HepaBHoMep- BBINIOJIHEHUH JIA0OPaTOPHBIX padoT;
HOCTb BOJIONIOTpeOIIe- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUEOMaTepua-
Hus. OnpeneneHue mno- JIOB;
TpeOHOCTH B BOJIE.
16. | Tema 16. CpencrBa JI [IpoOnemHast eKuus
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Ne HaumeHoBaHHe MCIIO/Ib3yeMbIX AKTHBHBIX M HHTEPaK-
Tema u ¢popma 3anaTHS N
n/n THBHBIX 00pa30BaTeJIbHbIX TEXHOJIOTHI
MexaHuzanuu nogbema | JIP | Mimoctpauus cnaiin-npeseHTanuii; pabota B KOMaH/Je Mpu
BoJbl. TpeboBanus, BBIIIOJIHEHUH JIA0OPaTOPHBIX padoT;
IpeIbsBIsEMbIE K Ka- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUEOMaTepua-
YECTBY BOJIbI. JIOB;
17. | Tema 17. Cioco6s1 JI [Tpob6nemHuast nexius
yiydmenus kadecrsa | JIP | Mmroctpanus crnaia-npe3eHTanuii; pabora B KOMaH i€ Ipu
BOJIbl. OCHOBHBIE TEX- BBINIOJIHEHUH JIA0OPaTOPHBIX padoT;
HOJIOTUYECKUE CXEMBI. WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUAEOMaTepua-
JIOB;

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

6.1. TunoBbie KOHTPOJIbHBIE 32JAHUS WJIH HHbIE MATEPHUAJIbI, HE00OX0AUMbIE
JJIS OUEHKH 3HAHWI, YMEHNH U HABBIKOB M (WIH) ONbITA IeATEJIbHOCTH

Pacuetrno-rpaguueckas padora (PI'P). 3ananue Ha pacueTHo-TpaduiecKyro
paboTy BKIIOYAET B ce0s 6 pa3HOBapHAHTHBIX 3a]1a4 MIPUMEPHO OJMHAKOBOT'O YPOBHS
cnoxkHoctu. Kaxknmast 3 3amad, BKIIOUEHHBIX B 3ajanue PI'P, npencrasnser onHy u3
TEeM Kypca TUCIHUIUIMHBI «[ uapaBiukay.

[lepeyenb Tem, paccMaTpuUBaeMbIX B pacueTHO-Tpaduueckoil pabote, cie-
IyroIui: GU3NYecKue CBOMCTBA KUJIKOCTH; METObI U3MEPEHUS THIPOCTATUIECKOTO
naBlieHus ; 3aKoH [lackais; muaBaHue Tel, OCTOWYUBOCTD; CUJIbI JABJICHUSI KUJKOCTH
Ha IUIOCKHE TTOBEPXHOCTH; CHUJIBI IABJICHUS KUJIKOCTH HA KPUBOJIMHEHHBIE TOBEPXHO-
CTH; OTHOCHUTEJIbHBIM MOKOU XKUIKOCTH; YpaBHEHUE bepHyIUH; peKUMbl JTBUKECHUS
KUJKOCTH; MOTEPH HAIopa Mo JIMHE; MECTHBIC COMPOTUBIICHUS, UCTCUCHHUE JKUIKO-
CTH Yepe3 OTBEPCTHS W HACAJKW; METOJbI OINpEeICHUs pacxoaa >KUIKOCTH, PacXo-
JIOMEPBI;, TUAPABINUYECCKUN yJap B HAIOpHOM TPYyOOIpPOBOJIE; THAPABINYECKUE Ma-
IIWHBI; BOJIOCHAOKECHUE.

[Ipumep ycioBusi OAHOW M3 THUIOBBIX 3a7a4 pacueTHO-IpadUYECKOr pabOThI
MIPUBEJICH HIKE.

3agaua

Onpenenuts HaTs)KEHWE 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 OLIEHKH TEKYILIEH YCIIEBAaEMOCTH U
YCBOSIEMOCTH M3Y4aeMOI'0 CTy/I€HTAMU MaTepHuaia U MpearoaracT NpoBeAeHUE IBYX
TeCTUpOBaHMM, 1o pasgeny «['mapaBnumka» Ha Tembl «DHU3UUYECKUE CBOKCTBA
KUIKOCTU W ruapoctatuka» U «l 'maponnHamukay. Kaxnslid tect coctout u3 10
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BOIIPOCOB. TeCTI/IpOBaHI/Ie IMPONU3BOJUTCA IIMCBMCHHO HA 5ull HCACTIAX yqe6H0r0
ceMeCTpa. BBII[Cp)KKa H3 IIPUMCPHOTO Ousera TECTOBOrO 3alaHus IIPCACTABIICHA HUKC.

Quzuueckue ceovicmaa xcuokocmu u 2uopocmamuxa Bapuant Nel

Bormpocer OTBeThI
1.1. K xakuM cuitaM (MacCoBBIM HIJIM TIOBEPXHOCTHBIM) OTHO- 1. Cuitsl TpeHUs! B CHIIBI HHEPIIMH - K TIOBEPXHOCTHBIM, CHJIBI JaB-
CSITCSl CHJIBI TSKECTH, CHJIBI IABJICHMS, CHIIBI TPEHUS U CHIIBI | JIEHHS M CHIIBI TSDKECTH K MACCOBBIM.
nHEepLUun? 2. K MaccoBbIM - CHIIBI TSDKECTH, CHIIBI MHEPLHH U CHJIBI JaBlle-

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

1.2. Yemy paBHsieTcsl pa3HOCTb JABJICHUH B [IByX O€CKOHEUHO 1. dp=p (Xdx + Ydy).
OJIM3KUX TOUKAX JKHIKOCTH, HAXOAALICHCS B COCTOSHUM PaB- 2. dp = pXdx.
HOBecH:? 3.dp=pYdy.
Touku pacrnonoKeHsl Ha OHONH BEPTHUKAIIM, OCh Z HaIpaB- 4. BepHbIX 0TBETOB HeT. JlaliTe CBOIl MpaBHUIIBbHBIN 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 — [ja, B HEYCTAaHOBUBLIEMCS — HET.
1 HEYCTAHOBUBILEMCS JABHKCHUAX C TECUEHUEM BpEeMEHU? 2. B ycraHOBHBIIEMCS] U HEYCTaHOBUBILIEMCS] — HET.

3.B YCTaHOBUBIIEMCS 1 HCYCTAHOBUBIICMCS — J1a.
4.B YCTAaHOBUBILIEMCS — HET, B HCYCTAHOBUBILIEMCS — J1d.

2.2. KakoBa cpeziHsAsl CKOPOCTb ITOTOKA B cedeHuH momanso 8,0 | 1.2,0 m/c
CM2, €CITH pacxoy noroka 1,6 i/c? 2.0,2 m/c
3.0,5 m/c

4. BepHbIX OTBETOB HET

JlabopaTopublie padorbl (JIP) HampaBieHbl Ha MPAKTUYECKOE 3aKPEIUICHUE
TEOPETUUYECKOTO MaTepualla JUCHUILIUHBI «[ uapaBnuka», B pe3ynbraTte CTYACHT
JOJDKEH 3HAaTh OCHOBHBIC TIOJIOKCHHUS CTaTUKU W JUHAMUKHA  OKHJIKOCTH,
COCTaBIIIOIIME OCHOBY pacyeTa THIPABIUYCCKUX CHCTEM; YCTPOWCTBO WM MPHUHITUII
JNCHCTBUS TUAPABIMYCCKMX MAIIMH W CHCTEM; YMETh IPUMEHATH CpPEICTBA
M3MEPCHUS OCHOBHBIX THAPABIMYECKUX MapaMETPOB; UCIIOJIb30BaTh HOPMATUBHEIC U
CIIPABOYHBIC JOKYMEHTHI; IPUMCHSTH TOJYYCHHBIC 3HAHUS W HABBIKU MPU U3yUECHUU
CICIUANBHBIX JUCIMIUIMH, BJIAJIETh METOJAMH pacyeTa THIPABIMYCCKUX CHUCTEM WU
nogdopa  THAPOMEXAaHUYECKOrO  OOOpYJNOBAaHHUS;  HABBIKAMU  BBIIOJIHCHHUSA
THIIPABINYECKUX HMCCIEIOBaHMA, 0OpabOTKM W aHanmm3a WX pe3yibTatoB. B kypce
«'unpaBnukay mpenmnonaraeTcs BeIModHEHUE 19 mabopaTopHBIX padoT.

Jloryck K BeIMOHEHUIO JIP TPOMCXOAMT IPH YCIIOBUM OCBOCHHS MaTepHalia
HaJIWMYMsSg Yy CTYACHTA 3allOJIHCHHOW TaOJWIbl ONBITHBIX JaHHBIX B JKypHAJe
naboparopHeix pabor. Otduer mo JabopatopHOW paboTe TPEACTABIACTCA C
MIOJIHOCTBI0 00pa0OTaHHBIMU pe3yJIbTaTaMH U3MEPCHUMN, TpaUIECKHUM MaTepUaIOM,
BBIBOJIaMHM. 3alllMTa OTYETa MPOXOJNUT B (OpME JIOKIada CTYACHTA MO BBIMOJIHCHHON
paboTe 1 OTBETOB Ha BOMPOCHI MPEIOIaBaTelIsl.

IIpumep mnepedHsi BONPOCOB NpHU 3amurTe JadopaTtopHoi padorbr Ne 1
«OcHoBHBIE (PU3HUYECKHE CBOHCTBA JKUAKOCTEI)

1.1 Kakue ¢usznueckue cBoMCTBa KUIKOCTH Bbl 3HaeTe?
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1.2 JlaiiTe onpeneneHue MmIOTHOCTH, YACIbHOTO U OTHOCUTEIBHOTO Beca >KU/I-
KOCTH.

1.3 Yto Takoe TemmepaTypHOE pacIIUpeHUEe U CHUMAEMOCTh KUIKocTU? Yem
OHM XapaKTEPUIYIOTCS?

1.4 Maiite onpezneneHue BI3KOCTH XUAKOCTH. Kak 3amuchIBaeTCsl BhIpaKeHHE
JUTSI KAcaTEeJIbHOT'O HAIMPSKEHUS COTJIACHO 3aKOHY BHYTPEHHETO TPEHHSI, OTKPBITOMY
Hprotorom?

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

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

1. OcHoBHbBIE (pU3MYECKHE CBOWCTBA KUJKOCTH.

2. [TpuGops! 17151 U3MEpEHUs MIIOTHOCTH, YJEIBHOTO Beca U BA3KOCTH.

3. Cuiibl 1 HanpspKEHUS, JEUCTBYIOIIME B JKMAKOCTH. ['mapocratnyeckoe
NABJICHUE U €T0 CBOMCTBA.

4. Huddepenunanbable ypaBHEHHS PABHOBECHUS >KUIKOCTH (ypaBHEHUS
Diinepa).

5. OCHOBHOE ypaBHEHHE THIPOCTATUYECKOTO JABJICHHUS.

6. I'mppocratnueckuii Hanop. Ilokasate Ha yeprexe cocyla ¢ KUIAKOCTHIO
Y MIb€30METPAMU THAPOCTATHUECKU HAMIOP U €r0 COCTABHBIE YACTH.

7. IIpe30meTpuyeckuii Hanop. IToka3aTe Ha dyepTeke cocyia ¢ )KUIAKOCTHIO
U NIb€30METPaMU MbE30METPUUYECKHUI HAIIOP U €r0 COCTABHBIEC YACTH.

8. [TonsiTue abCONIOTHOTO JABIEHUS, U30BITOYHOTO JABJIEHUS M BaKyyMa.
Nx nzmepenue.

9. 3akoH [lackans. [IpuHUOMO ycTpoHCTBa M pacuera TUAPaBIMYECKOTO
mpecca.

10. Hcnonw3zoBanue 3axkoHOB [lackans u cooOMIAOIIMXCS COCYIOB B THAPO-
CTaTUYECKUX MalllMHAX.

11. IIpubGopsl nis u3MepeHus NaBIeHUS KUIKOCTH.

12.  Ompepnenenuie CWIbl THIPOCTATHUECKOTO AABJICHMS >KHIKOCTH HA ILUIO-
CKY10 CTeHKY. LleHTp naBieHus.

13. T'mppoctaTmyeckuil napaaokc.

14. TlocTpoeHue 310p TUAPOCTATUYECKOTO JaBICHUS KUIKOCTH Ha TUIOCKHE
Y JIOMaHbIE CTEHKHU.

15. Omnpenenenuie CUiIbl TUAPOCTATUYECKOTO JABICHUS KUJKOCTU Ha KPUBO-
JUHENHYIO TOBEPXHOCT.

16. OmnpeneneHue BEPTUKAILHON COCTABIISIIONIEH CHIIBI THAPOCTATUYECKOTO
JaBJIeHUs HAa KPUBOJIMHEHHYIO MOBEpXHOCTh. [locTpoeHue Tena naBieHus.

17. OmnpeneneHue ropu30HTAIBHON COCTABIAIONICH CHIIBI THAPOCTATUYECKO-
ro JJaBJICHUS! HA KPUBOJIMHEWHYIO TIOBEPXHOCTb.

18.  OOBSACHUTH CHEAYIONIME MOHSITHS: PacXoi, CPeaHssl CKOPOCTb, CMOYEH-
HBIM TepuMeTp, TUIpaBIMUYECKUi paanyc. BeiBecTn ypaBHEHHE HEpa3pbIBHOCTH IS
MOTOKA >KUJKOCTH.
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19. OOBsACHUTH CAeAYIOIINE TOHATHS: YCTAHOBUBIIIEECS U HEYCTaHOBUBILIEE-
Csl IBWIKEHUE, TPACKTOPHUS U JIMHUS TOKA, HAIOPHOE U O0e3HANIOPHOE JABUKEHHE MOTO-
Ka, pABHOMEPHOE JIBUKEHUE MTOTOKA.

20. BsiBecTH ypaBHeHUE bepHyIM 15 3JIEMEHTAPHON CTPYMKH HI€AIBHOM
KUJKOCTH U OOBSICHUTHh (PU3HYECKUN U T€OMETPUUYECKUN CMBICI BXOJISAIIUX B HErO
YJICHOB.

21. BsiBecTH ypaBHeHHE bepHyuM A MOTOKA UleadbHOM kuIKoCcTU. O0B-
SCHUTh (PU3NYECKUN U TEOMETPUUECKUIA CMBICI BXOISIINX B HETO YJICHOB.

22. BniBecTH ypaBHeHue bepHymiu A mOTOKa peanbHON KUAKOCTH U 00b-
SCHUTH (PU3NYECKUN U TEOMETPUUECKUIA CMBICI BXOISIINX B HETO YJICHOB.

23.  OOBACHUTH TeOMETpUYECKUN U (PU3UUECKUN CMBICT ypaBHEHUs1 bepHyi-
JIM JU1s1 TOTOKA PeanbHOM JKUIKOCTH.

24.  PexuMbl ABMKEHUS XUAKOCTH. Yucno PeilHoNbACAa U €ro KPpUTHYECKOE
3HA4YCHHUE.

25. OmnpeneneHue NoTepb Hamopa MPU HAIIOPHOM JIBM)KEHUM JKHUJIKOCTH B
KPYTJIBIX TpyOax.

26. @opmyna Iapcu. Ompenenenue kodpduimeHTa A B 3aBUCUMOCTH OT
pexXuMa JABMKSHHS )KUJIKOCTH.

27. T'mapaBIMYECKHU INaJKHAE W IIEPOXOBAThIE MOBEPXHOCTU. OT yero 3aBu-
CUT KO3 (ULKEHT A B YKa3aHHBIX YCJIOBHIX JBUKEHUS KUJKOCTU B TPYyOOIpOBOAAX.

28. Ot kakux (aKTOpOB M Kak 3aBUCAT IMOTEPU IHEPruu, KodPUIMEHT
Japcu npu TaMUHApPHOM U TP TYpPOYJIIEHTHOM PEXUME JABMKCHHUS )KUJIKOCTH.

29. MecTHbIE CONPOTUBIIEHUS U MECTHBIE TOTEPHU Hanopa. [IpuHImn ciuoxe-
HUS MOTEPb.

30. OmnbITHOE OMNpeeNeHre MECTHBIX NMOTEPh HAropa U Ko PUIIEeHTOB Me-
CTHBIX MTOTEPB.

31. OOBSCHUTH CIEAYIOIINE TOHSATUS: MaJlo€ OTBEPCTHUE, TOHKas CTEHKA,
CKaTUE CTPYH, MOJHOE CKATUE, COBEPUIEHHOE CKATHUE, UHBEPCUS CTPYH.

32.  BsiBectu dopmyny s ONpeNeSeHUsT CKOPOCTH MCTEUEHHS >KHJIKOCTH
yepe3 OTBEPCTHE B TOHKOM CTeHKe B aTMoc(epy IpH MOCTOSIHHOM Hamnope. Jlath mo-
HATUS KOA(DPUIIMEHTOB CKOPOCTH, CKATHSI, paCcX0/1a.

33.  BsiBecTu GopMyiy IS ONpENIETICHUS PAcX01a UCTEUEHUS KUIKOCTH Ye-
pe3 OTBEpCTHE B TOHKOM CTEHKE B aTMOc(epy MpH MOCTOSIHHOM Harope. Jlath noHs-
TUSL KO3()PUIIMEHTOB CKOPOCTH, CKATHSI, paCX0/1a.

34. Knaccudukanuus nacaako. OCOOEHHOCTH UCTEUEHUS Yepe3 HACAIKH.

35.  Meroasl u mpuOOPHI ISl U3MEPEHUS pacxoia KUIKOCTH.

36. T'mapaBnuueckuil ymap B TpyOax. @opmyna npodeccopa H.E. Kykos-
CKOrO.

37. Bugael rugpaBindeckoro yaapa. OmnpenelieHUE MOBBIMICHUS JaBJICHUA
IIPU Pa3aUYHBIX BUAAX yAapa.

38.  Meroabl npenoTBpalieHust 1 00pbObI C THIPABINYECKUM yIaPOM.

39. Kunaccudukanus TpyOoonpoBOIOB.

40. T'mapaBnuyeckuil pacyeT KOPOTKHX TpyOOmpoBoaoB. TuIbl pemiaeMbIx
3az1ad.

41. T'mapaBiuyeckuil pacyeT KOPOTKHX TpyOornpoBojoB. Bribop cedeHwmit
IUIs1 COCTaBJIEHUS YpaBHEHMS bepHyuu.
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42. Meroauka pacuera KOpOTKOro TpyOOIpoBoa.
43.  JInuHHBIE TPYOOIPOBOJIBI.
44. TmapaBiuyeckuil pacueT JIJIMHHBIX TPYyOONpoBOJOB. THIIBI pelIaeMbIX

3azay.

45. TynukoBble TpyOOTmpoBoIbl. OCOOCHHOCTH THAPABIMYECKOTO pacyeTa.

Paznen 2 I'mapaBiauvyeckne MAIIUHbI

1. Obmas kmaccudukaius HacocoB. [IpuHIMTT AECTBUS HACOCOB pa3iiny-
HBIX KJIaCCOB.

2. YCTpoCTBO M IPUHIIUIT JEHCTBUS IIEHTPOOEKHBIX HacocoB. OOIacTh ux
NPUMEHEHUs, TIYCK B XO/I, pPeTyJIHMpPOBaHUE MMOAAYH, JOCTONHCTBA M HEJOCTATKH.

3. Uro Takoe Hamop Hacoca? BeIBecTH 3KCIUTyaTalMOHHYIO (opMyIly Ha-
nopa Hacoca.

4. Hamnop nacoca. BeiBog ipoekTHOM (hopMyIbl Hamopa.

5. Onpenenenue Hamopa Hacoca o MOKa3aHUsIM MPUOOPOB (IKCIUTyaTallH-
oHHas popmya).

6. OcHoBHOE ypaBHEHHUE PabOTHI LIEHTPOOEIKHOI'O HAacoca.

7. Paboune xapakrepuctuku H-Q, N-Q, n-Q meHTpoOexHbix HacocoB. Kak
OHU TIOJTy4YalOTCsl Ha TIPAKTUKE?

8. Pabota nenTpoOexHOro Hacoca Ha JaHHBIA TPyOONpoBOA. XapakTepu-
CTHKa TpyOonpoBoja u ee noctpoenue. Pabouas Touka.

0. Kak nmono6path Hacoc o paboyuM xapakTepucTuKam?

10. IlapamnenpHas U mocienoBaTeabHas paboTa HEHTPOOEKHBIX HACOCOB HA
o01uii TpyoOonpoBOI.

11. Ilepecuer paGoueii xapaktepuctuku H-Q neHTpoOexHOro Hacoca Ha
HOBYIO 4acToTy BpanieHus. O0touka pabodero kosieca HeHTpoOexxHoro Hacoca. Kak
M3MEHSIOTCS MTPU 00TOYKE HATIOP U MOIIHOCTh, YEM 3TO OOBSICHAETCA?

12.  CnocoOsl peryianupoBaHus MoJga4uu LHEeHTPOOESKHBIX HACOCOB.

13. IlapamnenpHas U mocienoBaTeabHas paboTa HEHTPOOEKHBIX HACOCOB HA
o0t TpydonpoBo. DPheKTUBHOCTD MapaleaIbHON paboThI.

14. IlpenenbHas BeicoTa BcachiBanus. KaButanus. bopsba ¢ kaBuTanuei.

15. Tlogbop Hacoca o pabo4ynM XapaKTepUCTUKAM.

16. OOweMmHble Hacockl. OOmas ¢popmysna UX TPOU3BOIUTEILHOCTH. Xapak-
Tep 3aBucuMoctu Mexay H u Q mpu nmoctosHHON yacTote BpaieHusi. Perynuposa-
HUE M0JIavu.

17. IlpuHuun AeWCTBUS U OCHOBHBIE THUIIBI MOPIIHEBBIX HacOCcOB. Mx gocTo-
WHCTBA W HemocTaTku. PerymupoBanue mnonauu. CpenHsisi NpOU3BOJUTENBHOCTD
MOPILIHEBBIX HACOCOB.

18. ®opmyna MrHoBeHHOro pacxozga. I'paguku momayum MOPUIHEBBIX HACO-
COB IIPOCTOT0, ABOWHOTO U TPOMHOTO JIEMCTBUS.

Pasznea 3 BogocHao:xxenune
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l. Cxembl cucTteM BOAOCHA0XEHUSI C 3a00pOM BOJIbI U3 MOBEPXHOCTHOTO U
MO/I3€MHOT0 BOJIOMCTOYHUKOB. OCHOBHBIE 3JIEMEHThI CXEMBI.

2. CxeMbl CHCTEM BOJOCHAOXKEHHUS C 3a00pOM BOJIBI M3 IMOBEPXHOCTHOIO
BOJOUCTOYHHKA. OCHOBHBIE 3JIEMEHTHI CXEMBI.

3. CyTouHasi U 4acoBasi HEpaBHOMEPHOCTh BojonoTpedsienus. Omnpexaene-
HHE pacyeTHOTO (TMKOBOTO) pacxoa.

4. [Ipou3BOAUTENHHOCTH U HAIIOP BOAOIPOBOJIHON HACOCHOW CTaHIIUU.

5. Omnpenenenne eMKOCTH Oaka BOJOHAMOPHOM OallHu.

6. OmnpesienieHue BHICOTHI BOJIOHAIOPHOM OaIHu.

7. OpaudT, cxema u IPUHIIUN IeUCTBHUS.

8. [TneBMaTHueckas BOAONOAbEMHAsS ycTaHOBKA. CXeMa U MPUHLIUI IeUCT-
BUSI.

9. BonoctpyiiHas BogonoabeMHasi ycTaHOBKa. Cxema W NPUHLMN ACHCT-
BUSI.

10. TpebGoBanus, npeabsBiIsieMble K KaU€CTBY MUTHEBOI BOJIBI.

11.  CnocoOsl yny4lleHust KadyecTBa BOJbI.

12. TexHOIOTMYECKHE CXEMbI OUYUCTKU BOBI

13. . [IpurogHocTh HCTOYHUKA BOJOCHAOKEHUS ONPENEAeTCS CleAYIOMUMHU
OCHOBHBIMU TpeOoBaHUsIMU. CaHUTapHAsI OXpaHa UCTOYHUKOB BOJIOCHAOXKEHMS U BO-
JOTIPOBOJIHBIX COOPYKEHUI.

6.2. Onucanme nokasaresjel 1 KpUTepueB KOHTPOJIS YCIIEBAeMOCTH, ONIMCAHNE
IIKAJI OlleHMBAHHUA

Onenka Tekyie paboTbl U TPOMEXYTOUHBIN KOHTPOJb CTYI€HTOB OCYIIECTB-
JS€TCSI HA OCHOBE TPAAULIMOHHON CHCTEMBI KOHTPOJISL U OLIEHKHU ycrieBaeMocTu. Tpa-
JULAOHHAsA CHCTEMa KOHTPOJS M OLEHKU YCIIEBAEMOCTHU CTYJIEHTOB IMpEJCTaBIEHA
KPUTEPHUSIMU BBICTABJICHUS OIICHOK IO YEThIPEXOAIIbHON CUCTEME «OTIUYHO», «XO-
POILLIOY, «YyAOBJIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIBHO.

KpuTtepun onieHKH BBHITIOJTHEHHS TECTOB:

Texyiiee TectupoBanue (B 3JIEKTPOHHON (hOpME C UCIIOJIB30BAHUEM HH(PPOBOTO
cepBuca Sunexk.@opmel) npousBonuTcss Ha 5 u 11 Hemensix ydyeOHOro cemecTpa.
Kaxnprit Tect cocrout u3 10 BonpocoB. Kputepun onieHuBaHMS:

- IpaBWIbHBIE OTBETHI HAa 5 U MeHee 3aaHuii — 2 6asuia (Hey10BIETBOPUTEIHHO),

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

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

- IpaBWIbHBIE OTBETHI HA § - 10 3a1anuii — 5 6a/UI0B (OTVIMYHO),

OcHOBaHUSIMU JIJI1 CHIDKCHHSI OIICHKM Ha | Oal SIBISIFOTCSA: OTCYTCTBHUC
000CHOBaHHMS BEIOPAHHOTO OTBETA, HETIOHBIN OTBET; HEOPEKHOE BBHITOJIHCHHE, OIITHOKH
B 0003HAYCHUSIX U T.II.

Kpurepuu ouieHKM BHINOJHEHHS M 31U THI J1A00PATOPHBIX PadoT:
K 3amure naGoparopHoid pabOThl NPEACTABIAECTCS OTYET C MOJHOCTHIO
00paboTaHHBIMU pe3yJbTaTaMH U3MEPEHUM, IpaUUECKUM MaTepUaioM, BHIBOJAMH.
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Otuer He MOXeT OBbITh NPUHAT M TOJUICKUT JOpPabOTKE B Cliyyae: OTCYTCTBUSA
HEOOXOMMBIX pacyeTHbIX (hopMyll, 0003HAYEHUH U T.I.; OTCYTCTBHSI HEOOXOIHUMOTO
rpaguuecKkoro MaTepuaia; HEKOPpEKTHON 00pabOTKU pe3ysIbTATOB U3MEPEHUIL.

3amuTa oT4yera Ho JabopaTopHON paboTe HpOXoAUT B (opme ToKIana
CTYJI€HTa 1O BBIIIOJIHEHHOW pPaboTe M OTBETOB Ha BOMNPOCHI MpEnojaaBaTesis 0
TPAaAULIMOHHOM CHCTEME OLEHKM CcuUCTeMe. B cilydae monydeHHs TpU 3alluTe
1a00paTOpHOM paboOThl HEYJOBIETBOPUTEIBHON OLICHKH, padoTa IMOAJIEKUT
IIOBTOPHOU 3aILUTE.

Tabnuia 7
Kpurepuu onieHuBaHus 32aIUTHI JIA0OPATOPHBIX padoT

Ouenka Kpurtepuu oueHuBanus
. «OTJIMYHO» — CTYIEHT H3JIaraeT COAEpXKaHHWE BOIIpOCa JIOTMYECKHU
BeIcokuil ypoBeHB
BEPHO, AapryMEHTHpPOBAHO, YMeEET JeJlaTb BbIBOJbI; IPABHIBHO

«5»

(dbopMyTHpyeT OCHOBHBIE 3aKOHBI, 3HA€T M NPUMEHSIET OCHOBHBIC
(OTAM4YHO)

(hopMYIIBI M pacyeTHBIC 3aBUCUMOCTH T10 TeME JJA00PaTOPHOUM pabOTHI
«XOPOLIO» — CTYJCHT M3JIaraeT CoJIepKaHNe BOIPOCa JJOTHIECKH BEPHO
U II0 CYHICCTBY, YMCECT JCJIaTb BBIBOJAbI W MNPHUBOAWUT IPUMCPBI H3
IMPAaKTUKH, HO AOIMYCKACT HCKOTOPLIC HCTOYHOCTH W HC3HAYWUTCIIBbHBLIC
OILIMOKN WA OITMCKH, YTO B IICJIOM HE€ BBLI3BIBACT COMHEHHU B OCBOECHUH
TEeMbI TaOOpaTOPHOH PabOTHI

«YAOBJIETBOPUTEJIbHO» — CTYICHT HE B IIOJIHOH Mepe BIIAJICeT
HaBbIKaMH JIOTMYHO W AaprymMCHTUPOBAHO MH3JIaratb COACPIKAHUC
MaTepuaia, HWMeeT OOIIUe 3HAHUS OCHOBHOTO COJICPKAHHUS TEMBI

Cpennuii ypoBeHb
«»
(xoporo)

[Toporossiii ypo-
BeHb «3» (ymoBiie-

TBOPHTENbHO) paboTel 0€3 OCBOECHHUS HEKOTOPBIX CYHIECTBEHHBIX IOJIOXKEHUMH,
AOIMYCKA€T HECTOYHOCTHU, OAHAKO YMCCT NMPHUMCHATL 3HAHUSA U YMCHUA 110
TeMe padoThl,
MUHMMaNBHBIA | «HEYAOBJETBOPUTEIbHO» — CTYJICHT HE OCBOWJI 3HAYHTEIBHYIO YaCTh
YpOBEHB «2» (He- | COAEp)KaHHWs  Marepuajga  JIabopaTopHOM  pabOThI;  JOIMyCKaeT
YAOBJICTBOPU- CYIICCTBECHHBIC OIIMOKH B M3JIOKEHUU MaTcpuraia, HEC YMCECT BBIACIIUTDH
TCJ'IBHO) TJIaBHOC U CA€JIaTh BBIBOIbI.

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

PacuetHo-rpaduueckas pabora cocTOMT U3 6 pa3sHOBAPMAHTHBIX 3adad IO
TeMaM H3y4aeMoro Kypca JUCHMIUIMHBI «l'MapaBivKa» mOpeAnosararmmx
BBIIIOJIHEHUE THUAPABINYECKUX PACYETOB, IIOCTPOCHUE THUAPABINYECKUX CXEM,
rpauKoB WIKM JUarpaMm. 3aJjaHue Ha pacyeTHO-rpapuueKyto paboTy BbIIAIOTCS HA
1 - 2 "Henensix yue6HOro cemectpa. CTyIAeHThl caMOCTOATEIbHO BhINONHAIOT PI'P u
MPEACTABIAIOT €€ B PYKOIMCHOM MWJIM IE€YaTHOM BHJE Ha Juctax ¢opmarta A4.
PacuetHo-rpadguueckass paboTa He MOXKET OBbITh MPHUHATA U TMOMJIEKHUT JTOPAOOTKE B
cllyyae: OTCYTCTBUSI HEOOXOAMMOIo TIpaduyeckoro marepuana Wi OTCYTCTBHUE B
rpaduueckoM MaTepuane HeoOXOJUMBIX 0003HauUEHUH (CUJIbI, JaBJIEHUS, PACCTOSHUS,
IUIOLAM U T.J.), UCIOJIB3YEMBIX B Pacdere; HEKOPPEKTHOW O0OpabOTKU pe3yJsbTaToB
pacueToB. Brpimonnenue PI'P sBisiercss o0si3aTenbHBIM 3JIEMEHTOM, BIUSIONIMM Ha
JOIIYCK, K Cllaye dK3aMeHa 110 JUCLIUILIHE.

Tabnuua 8
Kpurepuu ouennBanus PI'P

30



Onenka

Kpurtepuu onennBanus

Bricokuii ypoBEHb
«5»

«OTJIMYHO» — CTYJEHT CAMOCTOSATEIBLHO U B IMOJHOM 00bEME BBITIOJTHUI
PI'P norumyHo, mnocnenoBaTeNbHO MW APTYMEHTHUPOBAHO  M3JI0KWUII
penieHue 3aay.

Cpennuii ypoBeHb
«»

«XOPOIIO» — CTYACHT CAMOCTOSITEIIbHO W B MOJHOM OOBEME BBITIOTHUI
PI'P norumyHo, mnocinenoBaTeNbHO MW APTYMEHTHUPOBAHO  M3JI0KHII
pelIeHWe 3a/lad, HO B PEIICHUU 3aJa4 HUMEITCS  HE3HAYUTEJIbHbIE
OIMMMOKH M HETOYHOCTH.

[Toporossiii ypo-

«YHAOBJIETBOPUTEJIBHO» — CTYIACHT CAMOCTOATEIBHO M B IIOJHOM
o0veme BbmongHw PI'P, oxgHako B pelieHuM HUMEIOTCS OIMIMOKU U

YPOBEHB «2»

BEHb «3» HETOYHOCTH, OTCYTCTBYET IOSICHEHHSI METOJMKM pELIeHus 3ajad,
HeOpexxkHoe oopmiieHHEe paboThI
«HEY/I0BJICTBOPHUTEIbHO» — CTYJICHT HE BbINOIHWI PI'P
MuHUMaITbHBIN

HpI/I IMOJIYUYCHUHN HeYIIOBHCTBOpHTCHBHOﬁ OLOCHKMH II0 pacquHo-rpa(bI/IquKoﬁ

pa60Te OHAa MMOAJIC)KUT UCIIPABJICHUIO U HOBTOpHOﬁ caayc.

Kpurtepuu oueHnBaHusI NPOMEKYTOYHOT0 KOHTPOJIS:

K OK3aMCHY HOOIIYCKACTCA CTYACHT, IIOJIHOCTHIO BBITIOJJHUBIINNA BCE BUbI

yqe6H0ﬁ U CaMOCTOSITEJIbHOM pa6OTBI u CI[aBH_II/Iﬁ OTHYCTHBIC MaTCPHAJIbI.

DK3aMeH MPOBOJUTCS B YCTHOU (hopMe B BHJIC JOKJIaJa CTYACHTA MO KaXIOMY
AK3aMEHAIMOHHOMY BOIIPOCY C IMPEACTAaBICHUEM HA JIUCTE OTBETA: YPaBHEHUH,
dbopmys, pacueTHBIX cXeM, TpauKOB W T.. U OTBETOB (€Ciau MOTpeOyeTcs) Ha

AOIIOJJHUTCIIBHBIC BOIIPOCHI IPCITIOAaBaATCIIA.

KadecTBO ocBOCHUS AUCHUIUINHBI, YPOBCHDB C(l)OpMI/IPOBaHHOCTI/I 3asBJICHHBIX
YHUBCPCAJIBHBIX U O6H.ICHpO(1)CCCI/IOHaJIBHBIX KOMHCTCHHHﬁ, SHAHUA U YMCHUA

CTYACHTA OLCHUBAIOTCA B COOTBCTCTBUU C TpaI[I/IHI/IOHHOﬁ TEXHOJIOTUCH

Kpurtepuu oueHnnBanus pe3yjbTaToB 00y4eHHUs

Tao0muna 9

Onenka

Kpurtepuu onennBanus

Bricokuii ypoBEHb
«5»
(OTAM4YHO)

OLICHKY «OTJHYHO)» 3aCITyKUBAET CTYJICHT, KOTOPBIN HU3JIaraeT couep-
YKaHUE BOIIPOCA JIOTUYECKH BEPHO, apTYMEHTUPOBAHO, YMEET J€JIaTh
BBIBO/IBI; TIPABWIIBHO (DOPMYIUPYET OCHOBHBIE 3aKOHBI THAPABIINKH;
3HAET ¥ MPUMEHSIET OCHOBHBIC (DOPMYJIIBI M paCUETHBIC 3aBUCUMOCTH;
BJIAJIEET METOJAMHU pacyeTa r'uJIpaBIMu€CKUX CUCTEM; 3HAET YCTPOMCT-
BO, IPUHIUI JCHCTBUS U OCHOBHBIC XapaKTEPUCTUKUA PAOOTHI THAPAB-
JINYECKUX MAlIMH U MPHUBOOB.

KommnereHuunu, 3akperui€HHbIE 32 TUCIUIUIMHON, C(POPMUPOBAHBI HA
YPOBHE — BHICOKHH.

Cpennuii ypoBeHb
«»
(xoporo)

OLICHKY «X0POILLI0» 3aCIyKMBAET CTYICHT, KOTOPBIN U3J1araeT ColaepxKa-
HHE BOIIPOCA JIOTUYECKU BEPHO U I10 CYHIECTBY, YMEET JI€JaTh BBIBOJBI U
MIPUBOJUT MPUMEPHI U3 ITPAKTUKH, HO JOIYCKAET HEKOTOPBIE HETOYHO-
CTH U HE3HAUUTEJIbHbIE ONIMOKH UM OMKCKH, YTO B II€JIOM HE BbI3bIBAET
COMHEHUI B OCBOCHUU JHUCLUIUIMHBI.

KommnereHuuu, 3akperui€HHbIE 32 TUCHUIUIMHOM, C(POPMUPOBAHBI HA
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YPOBHE — XOpOLIMii (CpeaHuii).
OLICHKY «Y/OBJICTBOPHTEIbHO» 3aCIyKUBAET CTYACHT, KOTOPBII HE B
IIOJTHOW Mepe BIIAJIEET HAaBBIKAMH JIOTHYHO W ApI'YMEHTHUPOBAHO U3JIa-
raThb cojiepKaHue MaTepuala, UMeeT 00le 3HaHUsI OCHOBHOT'O COJIep-
[ToporoBblil ypo- | ’KaHUS JUCHUILIMHBI 0€3 OCBOECHHUSI HEKOTOPBIX CYIIECTBEHHBIX M10JIO-
BEHb «3» (yOBJe- | )KEHMI, JOIyCKaeT HETOYHOCTH U 3aTPYIHSAETCS B TEOPETHUECKUX BbI-
TBOPUTEIIBHO) BOJIaX, OJTHAKO YMEET MPUMEHATh 3HAHUS U YMEHUS B IPAKTHUECKUX
paboTax, BiajieeT HaBbIKaMU padOThl CO CIIPAaBOYHOM M yUeOHOU JIUTe-
paTypoH, yMeeT M0JIb30BaThCsl HOPMAaTHUBHBIMH JJOKYMEHTAMMU.
KommnereHuuu, 3aKkperi€HHbIE 32 TUCIUIUIMHON, C(POPMUPOBAHBI HA
YPOBHE — 10CTATOYHBIIA.
OLICHKY «HEYJOBJIETBOPUTEIBHO» 3aCIYKUBAECT CTYACHT, KOTOPBIM HE
MyHMMaNbHBIM | OCBOWJI 3HAYMTENBHYIO YacTh COJIEPKAHHS JAWCIUIUIAHBI, JTOITYCKAaeT
YPOBEHb «2» (He- | CYIIECTBEHHBIC OIIMOKHM B W3JIOKEHUW MaTepHalia; He B IOJHOW Mepe
YAOBJIETBOPU- BJIaJICET METOJAaMH BBIMOJHEHMS THIPABINYECKUX PACUYETOB; HE yMEET
TEJIbHO) BBIJICJINTH TJIABHOE U CIEJIATh BBIBOJIBI.
KoMnereH1um, 3akperui€HHbIE 32 JUCHUIIMHOMN, He C()OPMHPOBAHBI.

7. YueOHO-MeTOAN4YeCK0e U MHPOPMAIIMOHHOE o0ecriedeHHe TUCHUIIINHBI
7.1 OcHOoBHas JuTepaTypa

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

2. KoxesnukoBa H.I'., Torynosa H.II., Emun A.B., llleBkyn H.A., KpuBuan-
ckui B.O.

[Ipaktukym no runpasiuke: YueoHoe nocooue M.: HUL] MHDPA-M, 2014. —
428 c.

3. TugpaBnvka M TUJpaBIMYecKUe MalIWHbL. JlaGopaTOpHBI MPaKTUKYM:
VYue6noe nocobue. / H.I'. KoxxeBnukora, A.B. Emun, H.A. llleBkyH, A.B. [pansiii,
B.A. llleBkyH, A.A. llpim6an, b.T. bexummens - CII6.: U3natensctBo «Jlanby, 2016. -
352 c.: un. - Pexxum goctyna https://e.lanbook.com/reader/book/76272/#1

4. MexaHuka )XKUJIKOCTH U Taza: yueoHoe nocodue / H.I'. KoxxeBHukosa, H.A.
eskyHn, A.B., dpansiii / ®I'bOY BO PITAY-MCXA umenu K.A. Tumupsizena. —
M.: OO0 «Meranoaucy, 2021.— 161.

7.2 lonoiHUTEBHAS JIUTEpaTypa

1. XKypb6a M.I'., CokomnoB JI.W., I'oBopoBa XX.M. Bonocuabxenue. [IpoekTu-
pOBaHUE CUCTEM U coopyxkeHui. YueoHoe mocodue. T.1. — M.: UznarensctBo ACB,
2003. - 288 c.

2. Kypba M.I'., Coxonos JI.W., I'oopoBa XX.M. Bonocuabxenue. [IpoekTu-
pOBaHUE CUCTEM U coopyxeHui. YueOHoe nmocobue. T.2. — M.: UznatenbctBOo ACB,
2004. — 494 c.

3. Kyp6a M.T'., CokomnoB JI.W., 'oBoposa X.M. Bonocuabxenue. [Ipoextu-
pOBaHUE CUCTEM U coopyxeHui. YueOHoe nmocobue. T.3. — M.: UznatenbctBo ACB,
2004. — 256 c.

4. Kanexkun A. A. I'mapaBivka W TUIpaBIMYE€CKUE MallUMHBI: Y4yeOHOe Moco-
oue. — M.: Mup, 2005. — 512 c.
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5. Opnos B.A., KBurka JI.A. BonocHabxenue: Yueonuk. — U.: UTHOPA-M,
2015.-443 c.
6. llleBeneB @.A., llleseneB A.D. Tabnuipl I THAPABIMYECKOTO pacdeTa

BOJAOIPOBOHBIX TpyO: CipaBouHoe nocodue. 9-e¢ u3a. — M.: OO0 «bACET», 2007.
—-336c¢.

7.3 HopMmaTHBHBIC IPABOBbIC AKTbI

1. TOCT 2.704-2011 Enunas cucteMa KOHCTPYKTOPCKOW JOKYMEHTALIMH.
[IpaBuia BBIMOTHEHUS THAPABIUYECKUX U THEBMATUYECKUX CXEM.

2. CIT 31.13330.2012 «CHull 2.04.02-84*. Bonocuabxenue. HapyxHbie ceTu
U COOPY>KEHUS.

3. T'OCT P 51232-98 «Bopa nutheBas. O0uiue TpeboBaHUS K OpraHU3AINU
METO/IaM KOHTPOJIS KaueCcTBa.

4. CanlluH 1.2.3685-21 «I'urnennyeckue HOpMaTUBLI U TpeOOBaHUs K oOec-
MeYeHn0 0e30MmacHOCTH U (KMiIu) 0e3BPEIHOCTH /IJI YeJloBeKa (DaKTOPOB Cpesbl 00u-
TaHUS

7.4 MeTogu4ecKue YKa3aHHsl, PEKOMEHAAUMH U APyrue MaTepuajbl K
3aHATUAM

1. KoxeBuukoBa H.I'. I'mapocratuka: meroamueckue ykazanus / H.I'. Ko-
xeBHuKoBa, A.B. Emun, H.A. llleBkyH, A. B. [Ipansbiii ; Poccuiickuii rocy1apcTBEH-
HbIl1 arpapHbiil yausepeuteT — MCXA umenn K. A. Tumupsszea. — Mocksa : PI'AY-
MCXAunme-uu K. A. TumupszeBa, 2018. — 84 c.— TeKcCT : 3JIEKTPOHHBIN.

2. KoxeBuukoBa H.I'. I'mnponunamuka : npaktukym/ H.I'. KosxeBHukoBa,
A.B. Emun, H.A. IleBkyH[u nap.] ; Poccuiickuil rocynapCTBEHHBIN arpapHbIi
yauBepcuter —-MCXA nmenun K.A. TumupszeBa. - MockBa: PITAY-MCXA umenu
K.A. Tumupszesa, 2019. —154 c.—Tekcr : anextponnsiit. DOI: 10.34677/2019.049

3. KoxesnukoBa H.I'., Emun A.B., llleBkyn H.A. u np. ['mapasnuka, rugapo-
MalIuHBl U CENbCKOXO035UCTBEHHOE BoJlocHaOkeHue Yacts 3. 'uapaBianueckue ma-
muHbl: [Ipaktukym / H.I'. KoxkeBuukora, A.B. Emun, H.A. [lleBkyH, A.B. [Ipansbrii.
M.: U3n-Bo PTAY-MCXA, 2016. 82 c.

4. KoxesuukoBa H.I'., Emun A.B., llleskyn H.A., [pansiii A.B. ['mgpasnuka :
Metoauueckue ykazanus / KoxkesaukoBa H.I'., Emuna A.B., llleBkyn H.A., [Ipansrii
A.B. — M.: U3n-80 PTAY-MCXA, 2016, 40 c.

5. KoxeBnukoBa H.I'., Emun A.B., llleskyn H.A., Ipansiii A.B. Kypnan
nabopaTopHeIX pabor mno aucuuiuinHam  «lmapaBnuka», «[wapaBinuka U
ruapaBIuyeckue MamuHbly, «l'maporazoguHamuka» u  «BomocHabxkenue» /
KoxesuukoBa H.I'., Emun A.B., llleskyn H.A., Ipansiii A.B. — M.: OO0 «YMI
«Tpuana», 2015. — 44 c.

6. Ucaes A.Il., KoxeBuukosa H.I'., Emun A.B. u ap. Hacocsl: MeTtonnueckoe
nmocooue. — M.: MI'AY, 2008 r. — 80 c.
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8. Ilepeyennb pecypcoB MH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«/HTEpHET», HEOOXOAMMBIX /IVIs1 OCBOCHUSI AMCIUILIUHBI (MOIYJIs1)

1. http://www.agrovodcom.ru OOO «ArpoBoakom» OQGUUIHUATBHBIN aUIEp
KPYMHEHIIINX MPOU3BOAUTENCH HACOCHOTO 00OpymoBaHHs Poccuu (OTKPBITHIA JOC-
Tyn).

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

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

4. http://www.techgidravlika.ru MudopmanuronHo-crpaBouHasi cucrema (OT-
KPBITBIN JJOCTYTI).

9. IlepeyeHb NPOrpaMMHOro odecnedyeHuss 1 MHPOPMANUMOHHBIX CIIPABOYHBIX
cCHCTEM

Tabmuial O
IlepeyeHb MPOrpaMMHOro odecneyeHus
HaumeHoBaHue
Ne paszjaena yueOHoit HaunmeHnoBanue Tun ABTO I'on
/0 | TUCHUNJIHHBI (MOTY- NMPOrpaMmblI NMPOrpaMmblI P pa3padoTKu
JIst)
Paznen 1 «I'mppaBnu-
Kay
1 Pazgen 2 «'mmpaBnu-| Microsoft Office OdprcHbIi naker Microsoft 2021
YECKUE MAIIMHBDY 365
Paznen 3 «Bonocuab-
HKEHUEC»
Paznen 1 «I'mppaBnu-
Kay
Paznen 2 «I'mppaBnu-
2 SAunnekc Tenemoct |Buneokondepeniuu| SAnnexc 2021
YECKUE MAIIUHBI
Paznen 3 «Bonocuab-
HKEHUEC»

10. Onucanue MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM IJIsI
OCyILIeCTBJIEHHSI 00Pa30BaTEIbLHOIO MPOoOLecca MO JUCHUILIMHE (MOYJII0)

Tabnuua 11
Ceenenus 00 0o0ecne4eHHOCTH CNIENMATUM3MPOBAHHBIMHY AYAUTOPUSMH,
Ka0MHeTaMM, 1a00paTOpUAMHU

HauMeHOBaHHe CHENHATLHBIX MOMe-
LeHU# U TOMelleHH i J1JI CaMOCTOsI- OcHaleHHOCTh CcreUAIbHBIX IOMELeHUH U 1o-

TeJIbHOI padoThl (Ne yuedOHOro Kopmyca, MellleHUH IS CAMOCTOSITeILHOH padoThI**
Ne aynuropumn)

1 2
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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 ayautopust 1. Crenn rupaBiInyecKuil yHUBEpCaAbHBIH J1abopa-
topubiil I'VJIC-1 (MuB.Ne 210134000002961)

2. CTeH ruipaBIUYeCKuil YHUBEpCalIbHBIH J1abopa-
topubiil ['VJIC-2 “I'mapoctatuxa” (MuB.Ne
210134000002962)

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

4. Emkoctp ans Boabl (MuB.Ne210134000001926)

5. Cucrtema TpyOOTIPOBOJOB HA CTAHUE C THIPOESMKO-
ctbto (MuB.Ne 210134000002785)

6. JlaTuuk pacxo/a ¢ UHAMKAIMEN MapaMeTpoB
(MuB.Ne210134000002783)

7. Natuuk nasienus -2 wt(Mus.Ne210134000002782
; 210134000002781)

8. lllkad cucremspl ynpaBieHus: ¢ MHAUKATOPAMHU
(MuB.Ne210134000002784)

9.. llenTpoOexHBIE HACOCHI - 21T
(MuB.Ne210134000002779; 210134000002780)

10. Ctena nabopaToOpHBIN MO HUCCIICTOBAHUIO pa0OTHI
ITHEBMATUYECKON BOJONIOABEMHON YCTAHOBKH
(MuB.Ne 210134000002963)

Jlist camocTosATeIbHOM paboThl CTYACHTOB TaK e MpelycCMOTpeHbl YuTaib-
HbIi 3a1 LlenTpanbHoil HayuHolt 6ubnuoTexu nmenu H.U. XKenesnosa PTAY MCXA
uMenu K.A. TumupsizeBa 1 KOMHaATBhl CAMOTIOATOTOBKHU CTYJIEHTOB B OOILIEKUTHUSX.

11. MeToanuyeckue peKOMeHIAlMU 00y4al0IMMCS 110 OCBOCHUIO U CIIUTIIUHbI

OO6pa3oBaTenbHbIN TpoIecC MO AUCIUIUIMHE OpraHU30BaH B (opme ydeOHbIX
3aHATUN (KOHTaKTHas paboTa (ayaUTOPHOW M BHEAYAUTOPHOMN) 00ydJaroNuxcs ¢ mpe-
rmojaBaTeyieM U CaMOCTOsITeNIbHAsI paboTa oOydaromuxcs). Y4ueOHbie 3aHATHS (B TOM
quclie TI0 peain3aliy MPakTUYeCKON MOArOTOBKH) MPEACTABICHbI CIEAYIOINMH BH-
JIaMU, BKJIIOYas y4yeOHbIE 3aHSTHUS, HANPABICHHbIE HA MPAKTUYECKYIO MOJTOTOBKY
00y4JaromuXxcs U MPOBEICHUE TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH:

JEKUUHU (3aHATHS JIEKIIMOHHOTO TUIIA);

nabopaTopHblie paboThI (3aHATHUS CEMUHAPCKOTO THUIIA);

IpYNIIOBBIE KOHCYIbTAINY;

WHIUBUYaJIbHbIE KOHCYJbTAllUM U WHbIE y4eOHbIE 3aHATHA, MpEeAycMaTpu-
BAaIOIIME UHIUBUIYAIbHYIO pabOTy MpernoiaBaresis ¢ 00yJaronumcs;

caMoCTOsTeNbHasl paboTa 00yJaronInxcs;

3aHATHUS WHBIX BUJIOB.

Ha yuyeOHbBIX 3aHATHAX 0Oy4Yaronirecs BHIMOIHAIOT 3allJlaHUPOBaHHbIE HACTOS-
el mporpamMmoi OTJebHbIe BUIbl YYEOHBIX pabOT, B TOM YHCIIE OTACIbHBIX 3Jie-
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MEHTOB paboT, CBSI3aHHBIX ¢ OyaymIel mpodecCHoHaTbHON AeSITEIbHOCTBIO.

[ToceleHne JIGKITMOHHBIX 3aHITHH SBISCTCS 0Os3aTCIBbHBIM. [IpomymieHHBIH
JCKIIMOHHBIM MaTepuay HeOOXOJAMMO 3aKOHCIICKTUPOBATh U MPEIOCTABUTH JIEKTOPY
JUTSL OTPaOOTKHU.

[Tpu mpoBeneHUH JTaOOPATOPHBIX PabOT CTYACHT JOHKCH UMETh CBOM TEpPCO-
HaJIBHBIN JKYPHAJ JIS BEITIOJIHCHHS JIAOOPATOPHBIX PaboT, KOTOPHIH OH 0popMIIsIeT B
OTJCIBHOM TEeTpaju WM Ha JUcTax ¢popmara A4 B COOTBETCTBUU C YCTAaHOBJICHHOU
dbopmoii. Hanuume ogHOTO KypHaia Ha ABYX M Oojiee CTYJIECHTOB IMPH BBHITIOJHECHUN
1ab0paTopHOM pabOThI HEAOMYCTUMO.

[lepen nauanoMm nabopaTOpHOW pPabOTHI CTYACHT JODKEH CaMOCTOSTEIHHO
YSICHUTB: COJEP)KaHWe PadOThI, IMOCIIECI0BATCILHOCTh BBITOJHCHUS HAOIIOACHUN H
WU3MEPCHUM, METOJUKY O00pabOTKH IKCIIEPUMEHTAIbHBIX JaHHBIX. OOIIHMe CBEICHUS
0 TeMaM JIaOOpPaTOPHBIX pabOT MPEICTABICHB B METOIUYCCKUX YKa3aHHUAX K IPO-
BeJICHHIO J1abopaTopHBIX pabdoT. IlpomymieHHbie mabopaTopHble PaOOTHI MOMAJIEKAT
0TpabOTKE B COOTBETCTBHH C TPaQUKOM OTpaOOTOK, COCTABISIEMBIM 3a JIBE HEICIH /10
KOHIIa Y4eOHOTO ceMecTpa.

[Tpr m3ydeHUM Kypca TUCHUTLIMHBI 0CO00¢ BHUMAHUE CIICIYET yJCIUTh Clie-
TYIOIIMM BOIIPOCAaM: OCHOBHOE yYpaBHCHHE THAPOCTATHKH, CHIIBI JIaBJICHUS Ha ILIO-
CKHE M KPHBOJIMHEHHBIC TIOBEPXHOCTH, ypaBHECHUE bepHYysuH, moTepu Hamopa, ucTe-
YCHHE KUJIKOCTH Yepe3 OTBEPCTHS U HACAJKH, THIPABIMYCCKUH yaap, OCHOBHBIC T10-
KazaTtenu paboThl HACOCOB, paboYKe XapaKTEPUCTUK HACOCOB, XapaKTEPUCTUKA TPY-
OompoBoa, mapauieNbHas U MociieoBaTeNbHas paboTa HACOCOB, KaBUTAIUS, THIPO-
JTUHAMUYCCKUE TIepeIaun.

Buabl u gopMbl 0TPa0OTKH NPONYIEHHBIX 3AHATHI

CTyneHT, MpOMyCTUBIINN JIEKIIMOHHOE 3aHATHE, 00s3aH CAMOCTOSITEIIEHO MPO-
paboTaTh HPOMYIIEHHYIO TeMy (pa3zies), MpeloCTaBUTh MPErnogaBaTeIi0 KOHCIIEKT
MPOMYIIEHHOW JIEKIINN U OTBETUTh B YCTON (pOopMe Ha BOMPOCHI 3aaBacMble MPEIo-
JaBaTeseM Mo TeMe JICKIHH.

[TpomymieHHbIE Ta0OpaTOPHBIC 3aHATHS OTPAOATHIBAIOTCS B KOHIIE CEMECTpa B
COOTBETCTBHE C YCTaHOBJIIEHHBbIM Kadenpoil rpaduxom otpadotok. [lepea orpabot-
KOM J1abopaTopHOii pabOTHl CTYIEHT CAMOCTOSTENIHO H3y4YaeT TEOPEeTHUECKUI MaTe-
puan mo TeMe paboThl, TOPSIOK €€ MPOBEICHUS U METOANKY 0OpabOTKH OMBITHBIX
TaHHBIX. [laHHBIC MOJIyYEeHHBIC TPY BBITIOJHEHUW MPOMYIIEHHOW TabopaTopHO pa-
OOTBI 3aHOCHT B 3apaHee MOATOTOBICHHBIN oT4eT. [locne 00paboTKM OMBITHBIX JTaH-
HBIX OOPMIICHHBIH TOJDKHBIM 00pa3oM OTUYET O BBITIOJHEHHUH JIa0OpaTOPHOU paboThI
NPEOCTABIISACTCS BEAyLEMY IPENoJaBaTesio s 3aIlUThI.

12. MeToanuyeckne peKOMEHIANNH NPENOAABATEIAM 110 OPraHNU3aIMU 00yYeHUs
1O AUCHHILINHE

Haunyumeit ¢opmoii opranuzanuu o0y4yeHus: nucuuiiuHe «[ uapaBivka»
Mpe/ICTaBIACTCA Takas, IpU KOTOPOW BCe BUJbI YUEOHBIX 3aHATUN (Jiekuus, adopa-
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TOpPHBIE 3aHATHUS, pacueTHO-rpaduyeckue paboThl) 00pa3ylOT €IUHBIA B3aMMOCBS-
3aHHBIM Y4eOHBbIN Tponecc. [ 1aBHBIM 3BEHOM 3TOT0 MpOIEcca SBISIOTCS JIEKIUHU, Ha
KOTOpBIX HaJlaraeTcsi OCHOBHOE COJIepKaHUE Kypca M JaeTcs Hay4yHas U MeToJauye-
CKasg YCTaHOBKAa B M3y4Y€HHUU MpernojaaBaeMoil aucuumiivbbl. [Ipu ycnoBun cBoeBpe-
MEHHOTO 3aKperuleHus JEKIIMOHHOTO MaTepualia Ha TPYNIOBBIX 3aHATUSX U B IPO-
1I€CCEe BBIMOJIHEHUS JOMAITHUX 3aIaHUM CTYACHTHI SBISIOTCS Ha OYepeHbIC JEKIUU
JOCTaTOYHO MOJATOTOBJICHHBIMU JJI UX POCTYIIMBAHUS U YCBOCHUSI.

Bo Bpems nekuuii geMoHCTpanusl CIaioB WM Npe3eHTaluil sSBIsSeTCA Mpe-
noututenabHee. [I[puMeHenne cinaiioB U npe3eHTanuii Tpedyer TiaTeabHol paboThl,
M0 METOJUYECKOMY O00ECIEYEHUIO TAKUX 3aHATUI: 0TOOP HEOOXOIUMBIX (PParMEeHTOB
(GUIBLMOB U CHANI0B, TOJ00p WILTIOCTpAlUi U YepTexeH, MpoBepKa KayecTBa UX Je-
MOHCTpAIIUH, 3aTPAYUBAEMOI0 BPEMEHS U T.I.

IIpoBenenue J1adbopaTOPHBIX 3aHATHI SBIACTCA OJHUM U3 BaOKHEUIIUX dJie-
MEHTOB 3aKpEIJICHUS! POUJEHHOr0 MaTepHalia, a TakkKe MPUOOpETeHUs MpaKTHye-
CKHX HaBBIKOB CTYJIEHTAMHU.

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

— 1IeJIbI0 J1a00paTOPHOIl paboTHI;

— TEOPETHYECKUM MaTepuajoM, HEOOXOIUMBIM JI BBIMOJHEHUS JaHHOU pa-
OOTHI;

— TIOPSAJIKOM BBITIOJIHEHUS pa0OTHI M CHATHEM HKCIIEPUMEHTATbHBIX JaHHBIX;

— METOJIMKON 00pabOTKH MOJYyYEHHBIX B IMpoliecce JabopaTopHOl paboThl pe-
3yJIbTAaTOB;

— IolyMaTh O BBIBOJaX, KOTOPbIE HEOOXOAUMO CeNaTh B KOHIIE paOOThI.

Ha nabGoparopayio paboTy CTyAE€HT JOJKEH MPUATU C MOATOTOBIEHHBIM KOH-
CIEKTOM JIA0OPATOPHON PabOTHI.

Bce naboparopnbie paboThl T1OIKHBI OBITH 0POPMIIEHBI B OT/IETbHOM <«OKypHa-
e AJis J1abopaTOpHBIX PabOT». DTO MOKET ObITh OTJEIbHAS TETPaab, B KOTOPOU CTY-
JICHT HAa OCHOBE METOJMYECKHX PEKOMEHJAlMi AJis MpOBEAeHUsl JabopaTopHOUl pa-
00ThI, pa3pabOTaHHBIX KaQeapol, TOTOBUT CBOM MEPCOHAIBHBIN KOHCIEKT, MO0 OT-
JeNbHBIA pa3paOOTaHHBIM U U3JAHHBIN Kadenpoil MakeT KOHCHEKTa J1abopaTopHOU
paboTHI.

[Ipu ngocTaTOUHON TEXHUUYECKOW OCHAIIEHHOCTH y4eOHOW jabopaTopuu Ka-
(beapsl CTYACHTHI BBITTOJIHSIOT Ja00paTOpHYIO paboTy, MpeaBapUTENbHO Pa30UBILINCH
no «Opuragam», BKIOYaomuM B ce0s o 4 — 5 crynenToB. Eciu e HeT Takoil Tex-
HUYECKON BO3MOXKHOCTH, TO JiabopaTtopHasi paboTa BBINOJHSAETCS cpa3y Bced Moj-
rpynnoit wiu ‘2 noarpymnmsl. [Ipu 3ToM npenogaBaTenb pacupenesieT MEXIy CTY-
J€HTaMu 00sI3aHHOCTH IO BBIMIOJIHEHHUIO JTA0OpaTOpPHON paboThI, CTapasich 3aJeUCT-
BOBAaTh B pab0OTE KaK MOKHO OOJIbIIE CTYJIEHTOB.

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

[locnie CHATUSL OMBITHBIX JAHHBIX CTYACHTBHI 00pabaThIBAIOT PE3YNbTAThl DKC-
NepUMEHTa, CTPOAT rpaduku (€clii OHU NMPETYCMOTPEHBI B paboTe), JENat0T BHIBOIBI
o pabore.
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Mocrie BBIIONHEHHS NaGOpaTOpHON pPaboTHl Ienecoo0pasHo MPOBOIHUTE €€
«3aImUTy». JTO TO03BOJSLET CTYJEHTaM elle pa3 MOBTOPUTE U OCMBICIATS PO IeH-
HBI} MaTepHall, a IPeroIaBaTeNio OLEHUTh CTEIICHE yCBOCHIA IPOMIEHHOTO CTYICH-
TaMH{ MaTepuaa. :

Tekyee TeCTHPOBAaHHE 1ENECO00PA3HO MPOBOIHUTE 2 - 3 pasa B TeYEHHUE Ce-
mectpa. C €ero MOMOIIBIO MPOBEPSETCs YCBOSHUE CTYACHTAMHU MaTepHala, pONIeH-
HOro 3a 6-8 HezeNb. DTa IPoBepKa TOIDKHA OBITH JOCTATOYHO ri1yOOKOH| ¢ TeM, YTO-
6Bl OHOBPEMEHHO CITY’KUTh MOATOTOBKOH K MIPEACTOAIEMY SK3AMCHY

J[o/KHO GBITH pa3paboTaHO HECKOIBKO BapUAHTOB TECTOBBIX 3aaHuil C TeM,
qTO6BI 6M3KO CHAAIIME CTYACHTHI MMENTH Pa3HbIC BADHAHTEL.

TecT JKeNaTeNbHO KOMIIOHOBATh M3 IIATH WM JECSTH BOIPOCOB NPUMEPHO
OIMHAKOBOI CIIOKHOCTH, UTO O0JerdaeT MPENOLaBaTeNio BRICTABICHHE OIECHOK IO
KONMYECTBY BEPHBIX OTBETOB. IIpH MPOMEKYTOIHOM HUCIIE PABHBIX MO CIOKHOCTH
BOIIPOCOB, HApyMep, 7 — 8 MOXKHO MPHUAATE KaXIOMY BOTIPOCY BECOBOM KO3 hULHU-
eHT B 3aBUCAMOCTH OT CJIOXKHOCTH C TaKUM pacyeToM, 4TO CymMma BECOBBIX K03 hu-
[IUeHTOB paBHsnach 10.

HeynoBneTBOPUTENBHO HAMMCAHHBIE KOHTPOJIBHBIC paboThl IIePENUCHIBAIOTCA
CTYZEHTaMH TIOBTOPHO 110 APYTOMy BapHaHTy. BaHbIM METONMHECKIM TpeOOoBaHU-
eM TIp{ [POBEJEHHH TEeCTHPOBAHHS ABIETCS CBOCBPEMEHHOC O3HAKOMIICHHE CTy-
JIEHTOB C ZOMYLIEHHBIMY B HEM OIIMOKaMH.

IIporpammy paspabota (4):

esxyn H.A., K.C-X.H., TOIEHT %*é?
/(nozmncr;)
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PEIIEH3M
Ha pab6o4yi0 IporpaMmy JHCHUILIMHEI «51.0.12 TUJAPABJIUKA »
OIIOII BO.no nanpasaenuio 35.03.06 «ArpoumkeHepus», HANPABJICHHOCTE «ABTOMATH3AUHSA
1 po6oTH3ALHS TEXHOIOIHYECKHX MPOLECCOB (xBaaubUKANAs BHINYCKHUKA — 6aKaIaBP

AnppeessiM CepreeM AHIPESBUYEM, JOLUCHTOM kagenpsl «ABTOMAaTU3aLUH H poGoTH3aIHH
TEXHOTOTMYECKUX IIPOIeccoB uMeHu akamemuka W.@. bopojmHay, KaHIHAaTOM TEXHHYECKUX HayK,
(maee 1O TEKCTY PELEH3CHT), TPOBEJCHA PCLEH3NA pabouedl IPOTPaMMBbl  IHCIMILTHHEL
«Tunpasmuka» OIIOII BO mo HampasiCHUIO 35.03.06 «ArpouHXeHepHd», HalpaBIEHHOCTH
«ABTOMATH3aN¥sd W pOOOTH3ALMA TEXHOJOIMYECKHAX IPOLECCOBY (6akanaBp) pa3pabOTaHHOH B
®I'BOY BO «Poccuifickuil TrOCYIapCTBEHHBIM arpapHbIi YHHBEPCHTET — MCXA wumenun KA.
TumupsizeBay, Ha Kadeape dMEeKTPOCHAOKEHUs U TCIIOSHEPICTHKA HMCHH axagemuka M.A. bymsko
(paspaborark — [llesxyn Huxonait AneKcauApOBAY, JOUCHT, K.C-X.H.).

PaccMOTpeB MpEJCTABICHHBIE HA DPEICH3MPOBAHUE MaTepHabl, DELCHSCHT mpuien K
CJIEAYIOIIVM BBIBOJIAM:

1. IlpenbsBieHHas paGodyas IporpaMMa JUCLIHUILIHHDI «uppaBiukay (najee MO TEKCTY
ITporpamma)  COOHIBEMCINEYEM TpeboBanmsv  @I'OC  BO 1o  HarlpasiICHHIO 35.03.06
«Arpoumkenepusy. IIporpamma codepoicuim BCE OCHOBHBIC Pas/CIbL, coomeemcmeayem TpeOOBaHUAM
K HOpMaTHBHO-METOIUYECKUM TOKYMEHTaM.

2. TlpencrainenHas B I[IporpaMme aKmtyanbHOCHLb yueOHOM MUCHMIUIMHBI B paMKax
peammaruu OIIOIT BO ne noodnesicum comrnenuro — MACIUIIIAHA OTHOCHUTCS K 00s3aTeNbHOM YacTh
yae6roro nuxia — bl.

3. IIpencrasnenssie B IIporpamMme yenu QUCIHUTIIAHEL COOMEEMCMEYION tpedosanusamM PI'OC

BO nanpasienus 35.03.06 « ATpOMHKCHEPHUSY.
B COOTBETCTBMH C LIporpamMmoi 3a IMCIMIUTHHOH «['HMApaBIMKa» 3aKperyicHo 3 KomnemeHUUU.
Iucnummna «[HApaBIvKa» H IIPEICTaBICHHAd [Iporpamma crnocobna peanusosamb WX B
OOBSABICHHBIX TpeOoBaHUsIX. Pe3ynpraThl 00Oy4eHHUS, NPEICTABICHHBIC B [TporpaMme B KaTETOPHIX
3HaTh, YMETh, BIANETh COOMGENCHIBYION cemiduKe ¥ COIEPKAHWIO — JHCIMIUIMHBL |
OeMOHCIMPUPYION. B03MOICHOCHb TIOTyYEHHUS 3asIBIICHHBIX PE3yIbTATOB.

4, O6mas TpyHAOEMKOCTD TUCIUILTHHEL «[ MAPaBIAKa» COCTABIIACT 3 3auétHble equHUIB (108
JacoB).

5. Wndopmarus O B3aUMOCBS3M HM3ydaeMBIX [WUCLHMIUIMH M BOIPOCAM HACKITIOUCHHUA
IyGMHpOBaHKs B COJACPAHWA MUCHUIUIAH COOMGEMCMEYEN 1 JeHCTBUTENBHOCTH.  JIMCIMIUIAHA
«mapaBnuKay B3aMMOCBS3aHa C IPYTHMH JHCIHUIITMHAMU OIIOII BO m YuebHoro mjgaHa IO
gampapienuto  35.03.06 «ArpoHHXEHEpHS» K BOSMOKHOCTD OyOmupoBaHUA B CONCPIKAHMH
OTCYTCTBYET.

6. TlpencraBieHHas [Iporpamma IIPENIoIaracT HCIIONE30BAHUE COBPEMEHHBIX
06pa30BaTeNbHBIX TEXHONOTHI, HCIONB3YEMBIC TIPH Peau3allii pasimHbX BHUJIOB y4eOHOH pabOThL
dopMbI 06pa30BaTEIBHEIX TEXHOTIOTHH COOMEENCIEYIOMm creru(puKe AUCIUIIAHBL

7. Tlporpamma mucmumuHbl «['HOpaBIHKay» MPEANONaracT 17 3amsaTuil B MHTEPAKTUBHOM
dbopwme. .

8. Bumpl, comepxaHue H  TPYHOEMKOCTh CaMOCTOSITENbHOM ~ paboOThl  CTYNCHTOB,
IpefcTaBieHHBIe B IIporpamme, CO0m6emcieyion TpeboBaHUsIM K IOATOTOBKE BBITYCKHHUKOB,
comepxarmumest Bo @I'OC BO HanpaBieHus 35.03.06 « ATpOMHIKEHEPHS M.

9. IlpencTaBneHHble ¥ OmHcaHHble B IIporpamme hopMBI mexyujeli OIEHKA 3HAHHH
(BHIIIOTIHEHHE W 3amyTa 1abopaTopHBIX padoT, ydacThe B TECTHPOBAHMWY, BEITIIOJIHEHHE PacyeTHO-
rpadudeckodl pabOTHl W ayOUTOPHBIX 3alaHMAX . - paboTa ¢ TEXHHYECKOH JUTEpaTypoi),
coomsemcmeytom crenn(uKe JUCIAIIINHEI ¥ TPEOOBaHUAM K BBITYCKHIKAM.

®opMa MPOMEKYTOYHOr0 KOHTPONsS 3HAHMH CTYIACHTOB, IPEIyCMOTPCHHAA [IporpamMMoii,
ocyImecTBysieTcss B GopMe 3K3aMeHa, YTO COOMSEMCINGyem CTaTycy JUCHIUIIIMHEIL, KaK JUCLIUIUIAHEL
o6s3aTenpHON acT yuebHoro makia — b1 ®I'OC BO HanpasieHus 35.03.06 « ATpOUHKEHEPHS Y.

10. ®opMBI OLICHKH 3HAHWMH, IPEJICTABICHHBIC B [IporpamMme, coomeemcmeyom crenuduke
JIMCIIAINIMHEI U TPeOOBAHUAM K BBITYCKHUKAM.




11. Yue6HO-MeToquIecKoe obecTieue e JUCIUILUINHEL IIPEICTaBICHO. OCHOBHO# JTUTEPATYPOH
_ 4 perounuKa (6a30BEIA yUeOHUK), NOMOTHATEIBHON NUTEpaTypoi — 6 HaMMEHOBAHUH, WuTepHeT-
pecypcbl — 4 HCTOYHHKA ¥ COOMIGEMCHIEYEm tpebopanmssM PI'OC BO HampaBieHHs 35.03.06
«ATPOUHXEHEPHUS.

12. MaTepHaIbHO-TEXHHYECKOe ~OOECIIedeHre JMCUMILUIMHEL - COOTBETCIBYCT creruduke
JCHIATUTAHEL «[HIpaBIiKa» M 00eceurBaeT HCIOTb30BaHNE COBPEMCHHBIX 00pa3oBaTeNbHBIX, B TOM
ypciie HHTEPAKTUBHBIX METOJI0B 00Y4EHHS.

13. MeToIMUYecKiHe  PEKOMEHIANUKM  CTyIEHTaM M METOJMHCCKAC pEeKOMEHIAlUH
[IpeIolaBaTeNsaM [0 OpraHu3ali OOyHeHUs 10 IHCHHUILAHE /AT IpeficTaBleHre O CrenupuKe
06ydenus 110 JUCHHILIHHE «['HapaBIuKay.

OBIIUE BBIBOJbI

Ha OCHOBAHWY IPOBEIEHHOTO PEIECH3UPOBAHMS MOXKHO CAENIATE 3aKIIOUCHUC, 110 XapaxTep,
CIpYKTypa W cofepxanue pabodedl MpOrpaMMel JMCIAILTHHEL «Tunpasmukay OIIOII BO mo
Hanpapyiennio 35.03.06 «ArpoOMHKEHEPHA», HAIpPaBICHHOCTH «ABTOMaTH3alMs W POOOTH3AIMS
TeXHONOTHIECKUX IIPOLECcCOB) (KBATM(UKAIKS BBITYCKHUKA — axanasp), paspaboranHas [leBKyHOM
HuxonaeM AJeKcaHIPOBHYEM, [OIEHTOM, K.C-X.H. COOTBETCTBYCT tpeboBanusn PI'OC  BO,
COBpEMEHHBIM TPEGOBAHMAM SKOHOMHUKH, PhIHKA TPyaa M TO3BOIUT IPH eé peasM3allUd YCIICIIHO
oBecednTs HOPMUPOBAHKE 3asBIEHHBIX KOMICTCHIUH.

Perensent: Auapees C.A., IOILEHT KaQeApsl «ABTOMATH3ALIH 1 po6OTU3AIMH TEXHOIOTHIECKIX
QrpoleccoB UMEHH aKajleMUKa N.®. boponuHay, K.T.H.
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