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AHHOTALINA

padoueii nporpammbl yueOHoi aucuumiiuabl 51.0.11 «I'TAPABJINKA» nis
NMOATrOTOBKH 0AKAJABPOB M0 HAanpaBJeHUu10 NoaAroroBku 13.03.02 «aekrpo-
JHEPreTUKA U NIEKTPOTEXHUKA), HANIPABJIEHHOCTH «JIEKTPOCHAOKEHUE)

Heabto ocBoenust TUCHUILIMHEBI L{enbro ocBoeHus nuciumiuHel «l 'uapasnu-
Ka» sBisieTcss (opMupoBaHHe y 00y4alolUXCs KOMIETEHIMH, 00ecrneurnBaronnx
CIIOCOOHOCTh K PEIIEHUIO TEXHOJOTMYECKUX M IKCIUTyaTallMOHHBIX 3ajad npodec-
CHUOHAJIBHOM JNEATEIBHOCTH, @ UMEHHO: OCYIIECTBIATh OUCK, KPUTUYECKAM aHATIU3 U
CUHTE3 HH(OpMAUU, PUMEHATh CUCTEMHBIN MOJAXOJ JJIsl PEIIEHUsI MOCTAaBICHHBIX
3a/lay; TMPUMEHATh COOTBETCTBYIOMIMM (DPU3MKO-MAaTeMaTUYECKHM armapaT, MEeTObI
aHaJau3a U MOJEJIIMPOBAHMS, TEOPETUUECKOTO U IKCIEPUMEHTAIBHOTO UCCIEA0BAHUS
IpU petieHuu npodeccCuOHaIbHbIX 3a/1a4.

MecTo AucHUILIMHBI B Y4eOHOM IUIaHe: JUCIUIUIMHA BKJIIOYEHa B 00s3a-
TeJIbHYIO YacTh Y4eOHOro IjIaHa Mo HarpasieHuto noarotoBku 13.03.02 «DnekTpo-
DHEPreTHKa U 3JIEKTPOTEXHUKa», NUKA bl., nucuuminHa ocBanBaercs B 6, 7 cemecT-
pax.

TpedoBanusi K pe3yibTaTaM OCBOCHHA JMCHUIIMHBI: B pE3yJIbTaTE OCBOE-
HUSL TUCUUIUTMHBL popmupyrotes cienyromue komnerenuun: YK-1 (YK-1.1), OIIK-3
(OIIK-3.5).

Kparkoe comepxkanme  aucuumiimebl:  ['mapocratuka.  CocTosiHUA
aOCOJIOTHOTO M OTHOCHTEIIBHOTO pPaBHOBECUS JKHAKOCTH. [umapocrtarnueckoe
JaBJIeHUEe W €ro CBOMCTBa. AOCOJIIOTHOE M M30BITOYHOE AaBieHHe, BakyyMm. Cuiia
JABJICHUS KUIKOCTH HA TUIOCKUE M KPUBOJIMHENHBIE MOBEPXHOCTU. [ HaApoIMHAMUKA.
YpaBaenue bepHyIUH sl TOTOKA UACATBHOW U pealbHOMN KUIAKOCTH. Dusnueckui
CMBICII U rpaduyeckas UHTepnperauus ypaBHeHus bepnymnmu. Pexxumbl qBUXKEHUS
xunkoctu. [lorepu Hanopa no anuHe. MectHble nmotepu Hamnopa. VMcreuenue uepes
MaJlble OTBEPCTHSI B TOHKOM CTEHKE M HACAJAKW INpH IOCTOSHHOM HAalope.
['unpaBnuueckudt  ymap B HamopHoMm  TpybOompoBoje.  Knaccudukanus
TpyOonpoBoaoB. Ha3Hauenue, knaccudukanus rupaBIudecKuX MAIIMH U 00JacTh
npumeHeHus. [lapamerpsl, xapakTepusyromue pabdoTy HACOCOB: I[0jaya, Harop,
MOIIHOCTh, Kij. [Iunamuyeckue Hacocel. OObemHble Hacochl. Cucrema
BOJIOCHA0XEHUS, OCHOBHBIE 3JeMeHThl. HOpMBI U peXHUMBI BOJONOTPEOJICHHUS.
Hanopno-perynupytouiue coopyxeHusi. TpeOoBaHuUsl, MpeabABIIEMble K KaueCTBY
BOJIbI.

OO0masi Tpy10eMKOCTh AUCHUIIMHBI: 144 yacoB/4 3au. en.

IIpoMeKyTOUYHBIN KOHTPOJIb: DK3aMEH

1. Ileab oCBOEHHUS AUCHUILIMHDbI

[enbto ocBoeHUs AMCHUILIMHBI «['HapaBiuka» sBiseTcss (popmMupoBaHHe Yy
oOydJaromuxcs KOMIETEHUUH, 00eCneYnBaOIIUX CIHOCOOHOCTh K PEIICHUI0 TEXHO-
JIOTUYECKUX M SKCIUTyaTallMOHHBIX  3ajlady MNpodeCcCUOHATBHOU NEeATEeIbHOCTH, a
MMEHHO: OCYILECTBIIATh MOUCK, KPUTHUECKUN aHAM3 U CHUHTE3 MHPOPMALMH, TIPU-
MEHSTh CUCTEMHBIN NOAXOJ Ul PELIEHUS MOCTABICHHBIX 3a7a4; IMPUMEHSITh COOT-
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BETCTBYIOIINN (PU3MKO-MAaTEeMAaTHUYCCKUH armapaT, METOJIbl aHajdnu3a W MOJeIUpOBa-
HUS, TEOPETHYECCKOTO M IKCIIEPUMEHTAILHOTO MCCIICOBAHUS TIPU pemieHun npodec-
CHOHAJIbHBIX 3a/Jlad C HCIOJIb30BAaHUEM COBPEMCHHBIX ITU(POBBIX HHCTPYMEHTOB
(Google Jamboard,Miro, Kahoot) u nporpammusix npoayktoB Excel, Word, Power
Point, Pictochart u np.

Hcnonp3oBanue MUQPPOBBIX TEXHOJOTHHA MOBBICHT 3(()EKTUBHOCTH 00pa3oBa-
TEBHOTO TPOIIecca, BCISACTBUE YIPOIIECHUS OpPraHU3allMOHHBIX 3a]a4, 4TO MO3BO-
JSIET YBENIMYUTH 00BEM 00pa30BaTEIbHOIO KOHTEHTA, OTPpad0TaTh pealbHBIC HABBIKH
B BUPTYaJbHOU Cpee.

2. MecTO TMCHHUILJIMHBI B Y4e0OHOM Ipoiecce

Hucnumnuna «['uapaBaukay OTHOCHTCS K 00s13atenibHON yacTu biioka 1 «/{uc-
IUTTAHBL (MOJYJH)» ydeOHoro raHa. Jluciumnuna «[ uapaBivkay peanu3yercs B
cootBercTBUM ¢ TpeboBaHuamMu OI'OC BO, npodeccuonanbubix crangaptos 20.030
PaGoTHHK MO TEXHMYECKOMY OOCIY)XMBAaHUIO U PEMOHTY KaOENbHBIX JIMHHUH 3JIEK-
tponepenaun, 20.031 PaboTHUK MO TeXHUUECKOMY OOCIYKUBAHHUIO U PEMOHTY BO3-
OYWIHBIX JUHUNA anekTpornepeaaun, 20.032 PaboTHuk nmo obciykuBaHUIO 000pyI0-
BaHUs nojctaHiui anekrpuueckux cereit, OIIOII BO u YueOHoro miana no Ha-
npasieHuo 13.03.02 «DnekrposHepreTuka M 3JIEKTPOTEXHUKA», HANPABICHHOCTU
«DNEeKTPOCHAOKECHHE.

[IpenmecTByOmMUMHA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3zupyercs
mucuurminaa «['uapaBiaukay sBiastoTes «Marematuka» (1, 2 xkype, 1 u 2, 3 cemect-
pbl), «duzuka» (1 u 2 kypc, 2, 3 u 4 cemectpsnl), «HauepraTenbHas reoMeTpus U UH-
xeHepHas rpaduka» (1, 2 kypc, 1 u 2, 3 cemectpsl), «TeopeTnueckas MmexaHukay (2
Kypc 3, 4 cemecTpshl), « TeopeTudecKue OCHOBBI AIEKTPOTEXHUKU» (2, 3 Kypce, 3, 4, 5
CEMECTPHI),

Huciumnaa «['uapaBiauka» SBIsSETCS OCHOBOIOJNAraroliel HM3ydeHus clre-
Oyromux qucuuiini: «Termnorexuukay (4 Kype, 7 ceMecTp), « DIEKTPOTEXHOIOTHU
(4, 5 xypc, 8, 9 cemecTp).

OcoOEHHOCTBIO JUCHUIUIMHBI SIBISETCS HE TOJBKO €€ TEOPETUYECKOe, HO U
MPUKJIAJHOE 3HAYEHUE MPU MOJIr0TOBKE 0akalaBpoB JaHHOIO Npoduiid. 3HaHus, Mo-
Jy4YEHHbIE B XOJI€ OCBOCHHMM TUCUUILIUHBI «[ MapaBiuka», HEOOXOAUMBI JJI pealu-
3allMM TEXHOJOTUYECKOr0 M IKCIUIyaTallMOHHOTO BUAOB JEATEIBHOCTH, @ UMEHHO:
OCYIIECTBIISITh MMOUCK, KPUTUUECKUM aHAIU3 U CUHTE3 UH(OPMAIUU, TPUMEHSThH CHC-
TEMHBII OJIXO0/1 JIJIsl PEIIeHMsI TTOCTABJICHHBIX 33/1a4; MPUMEHSTh COOTBETCTBYIOIIUMA
bu3NKO-MaTeMaTUUYECKUI anmnapar, METO/Abl aHajlu3a U MOJACIUPOBAHUS, TEOpETHYE-
CKOT'O M 3KCHEPUMEHTAIBHOIO UCCIIEAOBAHMS MPU PEIICHUU TPOodeCcCHOHaNbHBIX 3a-
Ja4 C MCHOJb30BAHUEM COBPEMEHHBIX IIU(pOoBBIX HHCTpYMEeHTOB (Google Jamboard,
Miro, Kahoot) u nporpammusix npoayktoB MS Excel, Word, Power Point u np.

PaGouas nporpamMmma nucuuriniel «I uapaBivkay A UHBAIUIOB U JIUIL C OT-
PaHUYECHHBIMUA BO3MOXKHOCTSIMH 37I0pPOBbsl pa3palaThIBacTCsI MHAUBUIYAIBHO C yde-
TOM 0COOEHHOCTEH MCUXO(PU3UYECKOTO Pa3BUTHUS, UHIUBUIYAIbHBIX BO3ZMOXKHOCTEH
U COCTOSIHUSA 37I0POBbS TAKUX O0YyHAIOIINXCS.



3. IlepevyeHb MIIAHUPYEMBbIX Pe3yJbTATOB 00yUEeHHS MO0 IMCIHUILUINHE,
COOTHECEHHBIX € IVIAHUPYEMBbIMH pe3yJibTaTAMHU OCBOCHHUS 00pa3oBaTeIbHOM
NMporpamMmabl

OOpa3oBaTelIbHBIC PE3YJIBTATHl OCBOCHUS TUCIUIUIMHBI 00y4YaromUMCs, pe/I-
cTaBJieHbI B Tabue 1.

4. CTPpyKTYypa U CofiepKAHUE TUCHUILINHBI

4.1 PacnpeaesieHre TPYAOEMKOCTH AUCHHUILIMHBI 10 BUAaM padoT
1o ceMecTpam

O6miast TpyI0EMKOCTh TUCHUIUIMHBI cocTaBisieT 4 3ad.en. (144 daca), ux pac-
npejiesieHue 1o BujaaM padoT ceMecTpaM MpeCTaBlIeHO B TabauIe 2.



TpeOoBaHud K pe3yJibTaTaM OCBOCHHS Y4eOHOM TUCHMILIMHBI

Tabnuia 1

Ne | Kog Conepxanue WNHukatopel Komrie- B pesynbrate n3ydeHus: yaeOHOM JUCIUILUIMHBI 00YYarOIUecs] TOJKHBI:
/T |KOMITe- |KOMIIETEHIMNH (MM €€ YacTH) HIUH 3HATh YMETb BIIAJICTh
TEHIIUU (s 3++)
1. |VK-1 CrniocoOeH ocymiectisth no- | YK-1.1 MH(pOPMAIIMOHHO- MPUMEHATh UHPOPMALM- | HAaBBIKAMU IPUMEHEHUS

UCK, KPUTUYECKUH aHaJIU3 U
CUHTE3 UH(pOpMaIUH, IpUMe-
HSATh CUCTEMHBIN MOJIXOM IS
pelIeHNs TOCTABJIEHHBIX 3a7a4

BrimosHseT nouck Heoo-
xoauMoi napopmarmu, eé
KPUTHYECKUI aHAJIN3 U
00001112eT pe3yabTaThl
aHaJM3a JUIsl peIeHus mo-
CTaBJICHHOM 3aJa4H

KOMMYHHUKAIIHOHHBIE TEX-
HOJIOTHH ISl PELICHHUS
TUTIOBBIX 33J1a4 TUAPaB-
JIMKH B IPO(eccroHab-
HOM J1esATeNbHOCTH, (hop-
MBI TIPEJICTABJICHUS aHa-
JIM3a JUTS pEIIeHHsI T10-
CTaBIICHHOI 3aJ1a4H, B TOM
qHCIIe ¢ IPUMEHEHUEM
COBPEMEHHBIX IIU(POBBIX
uHcTpymeHToB (Google,
Jamboard, Miro, Kahoot)

OHHO-
KOMMYHUKAI[THOHHBIE TEX-
HOJIOTUU JJIs1 pEIICHUS
TUTIOBBIX 3aJ1a4 TUPAB-
JIMKH B IPO(eccroHab-
HOW JIeATEIBHOCTH IO~
CPEJICTBOM DJIEKTPOHHBIX
pecypcoB, OHUITHATBHBIX
CalTOB

nH(pOPMAIIMOHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTUH JJIs pelie-
HUS TUTOBBIX 3a/1a4
TUPABIIMKYU B TIpodec-
CHOHAJIBHOU JIeATEIIbHO-
CTH, HaBBIKAMU ITyOIHY-
HOTO TpeACTaBICHUS
PE3yJIbTAaTOB PEILICHUS
KOHKPETHOM 3a/1a4y, Ha-
BbIKaMU 00pabOTKU U
MHTEpIIpeTanyu nHpop-
Mal1y C IIOMOIIBIO MTPO-
IPaMMHBIX IPOJYKTOB
Excel, Word, Power
Point, Pictochart u ap.,
OCYILIECTBJICHUS] KOMMY-
HUKAaLlUU IOCPEICTBOM
Outlook, Miro, Zoom.




OIIK-3

Crioco0eH npUMEHSTh COOT-
BETCTBYIOIINN (PU3UKO-
MaTeMaTHUYECKUI anmnapar,
METO/Ibl aHaJIN3a U MOJEINPO-
BaHHUS, TEOPETUUECKOTO U IKC-
NIEPUMEHTAJIBLHOIO UCCIIEI0Ba-
HUS TIPU peIIeHUH mpodec-
CHOHAJIbHBIX 3a7a4

OIIK-3.5

JleMoHCTpHUpYyET IOHUMa-
HUE (PU3HUECKUX SBICHUI
U IPUMEHSET 3aKOHBI Me-
XaHUKH, TEPMOJIMHAMUKH,
AJIEKTPUYECTBA U MarHe-
THU3Ma

OCHOBHBIE MTOJIOKEHUSI
CTaTUKHU U IMHAMUKU
KHUJKOCTH, COCTABJISIIO-
1[ye OCHOBY pacuera ruj-
PaBJIMYECKUX CUCTEM;
YCTPOMCTBO U MpaBuUia
AKCIUTyaTallM TUpaBIIu-
YEeCKUX MallNH, UCIO0JIb-
3ys QJIEKTPOHHBIE PECYp-
CBI ¥ O(hUIHATILHBIE CAlTBHI
IIPOU3BOIUTENEH.

pemaTh TUIIOBBIE HHXKE-
HEpHBIE 334 THAPaB-
JIMKU C IPUMEHEHHUEM CO-
OTBETCTBYIOIIETO (PU3UKO-
MaTeMaTHUYeCKOro anmna-
paTa ¢ IpUMEHEHHUEM CO-
BPEMEHHBIX U (PPOBBIX
WHCTPYMEHTOB U TPO-
IpPaMMHBIX IPOJAYKTOB
(Excel,Mathcad.u np.)

HaBBIKAMHU pacyeTa Tu/-
PaBIMYECKUX CUCTEM U
1oa0opa TMIPOMEXaHU-
4eCKOro 000py0BaHMs,
HaBbIKaMU 00pabOTKH U
MHTEepHpeTanuu HHPop-
MaIfH ¢ TIOMOIIBIO TIPO-
IpaMMHBIX IPOJIYKTOB
Excel, Word, Power
Point, Pictochart u ap.,
OCYIIECTBICHUS KOMMY-
HUKAIIH TOCPEICTBOM
Outlook, Miro, Zoom




Tabnuua 2
Pacnpenesienne Tpy10éMKOCTH TUCIUILUIMHBI 0 BHAAM PadoT Mo ceMecTpam

TpynoémkocTtb
Bua yueOHo#i paGoThl qac B 1.4. BO cemecTpe
) Ne6 Ne7

OO0masi TPyA0€MKOCTD JUCITUTUIMHBI IO YYCOHOMY 144 36 108
TUTaHy
1. KontakTHas padora: 12,4 2 10,4
AyautopHas padora 12,4 2 10,4
8 MoM uucine:
nexyuu (J1) 4 2 2
nabopamopnvle pabomwi (JIP) 8 8
KOHMAKMHAs paboma Ha NPpoMedHCYMmouHOM KOH- 0.4 0.4
mpone (KPA) ’ ’
2. CamocrosrTenabnas padora (CPC) 131,6 34 97,6
camocmosmenvbHoe uzyueHue paszoenos, camonoo-
2omoeka (npopabomka u noemopeHue J1eKYUOHHO-
20 Mamepuana u Mamepuaia y4eoOHuxKos u yueo- 123 34 89
HbIX NOCOOUL, NOO2OMOBKA K 1AO0OPAMOPHLIM U
NPAKMUYECKUM 3AHAMUAM, KOTTOKEUYMAM U M.0.)
Iloocomoska k 3K3ameHy (KOHMpPOJib) 8,6 8,6
Byt mpoMekyTOYHOTO KOHTPOJIS: DK3aMeH

4.2 Conep:kanue JUCUUIINHBI

Tabnuua 3
TemaTnueckni IJIaH y4eOHOM JUCHUILINHBI

AyautopHasi padora
JI JIP IIKP

HanmeHnoBaHue pa3jaesioB M TeM JMcUMIVIMH | Beero 36

Paznea 1 I'uapaBianka 36 2 55

Tema 1. I'mppocratuka. I'mapocratuueckoe nas- | 36 2 34
JIEHWE U €r0 CBOMCTBA. AOCOJIIOTHOE U M30BITOY-
Hoe pnamieHue. Cuia JaBICHHUS >KUIAKOCTH Ha
IJIOCKUE M KPUBOJHMHEHHBIE MOBEPXHOCTH. ['ui-
ponvHaMuKa. YpaBHeHue bepHymin ans snemeH-
TApPHOW CTPYWKU HACAIbHOM kuakocTh. lloTepu
Haropa. VicTedeHnne )KuIKoCT yepe3 OTBEPCTHS U
Hacaaku. ['mapaBnuueckuit ymap. Knaccuduka-
1us TpyOOIpoOBOJIOB

Bceero 3a 6 cemectp 36 2 34

Paspnen 2 TI'mapasBiamyeckue mammuubl. Bomo- | 108 2 8 97,6
cHa0KeHHe

Tema 2. Hasnauenue u xnaccuuxauus ruapas- | 107,6 2 8 97,6
JUYECKUX MamuH. Paboume XapaKTepucTHKU
neHTpobexxHoro Hacoca. Kapuranumsa. Hasnaue-
HUE, YCTPOMCTBO, MPUHIUI JEUCTBHUS O0OBEMHBIX
HacocoB. Cucrema BOJOCHAOXKCHHS, OCHOBHEIC
aneMeHThl. BogonoaroToska.

KonTrakTHasi padoTa Ha IPOMEKYTOYHOM 0,4 0,4
koHTpoJie (KPA)

\®]
(o/¢]

Bcero 3a 7 cemecTp 144 0.4 97,6

HToro no gucuumjinHe 144 4 8 0,4 131,6




Paznen 1 I'mapaBiauka

Tema 1. I'mapocratuka. I'mapocraTtuyeckoe JaBjieHHME W ero CBOMCTBA.
AO0COJI0OTHOE U H30BITOYHOE JAaBjieHre. Criia JaBJIeHUS KUAKOCTH HA IUVIOCKHE U
KPUBOJIMHEHHbIe NMOBepxHOCTUH. I'mapoaunamuka. YpaBHenue bepnyiam pius
3JIEMEHTAPHON CTPYHKHM uaeajbHON KUAKOCcTH. [lorepu Hamopa. Ucredyenue
JKUJAKOCTH 4Yepe3 OoTBepcTUsi M Hacaaku. I'mapasaudeckuii ynap. Knaccuduka-
uusi TpyoONnpoBoa0B

O6mue cenenus. [lonstue «okuakocTh». OCHOBHBIE (PU3MUECKUE CBOMCTBA
KUJIKOCTU. MoJienu )XKUAKOW Cpeabl: uaealbHasi, HbIOTOHOBCKAasi U HEHbIOTOHOBCKAS
KUJIKOCTU. CUIIbI M HANPSHKEHUS, IEHCTBYIOIINUE B AKUJIKOCTH.

I'mapocratuka. CocTostHUST aOCOJNIOTHOTO M OTHOCUTEIBLHOTO PaBHOBECHUS
KUIKOCTU. ['mapocTaTuueckoe JaBiieHHMEe W ero cBoiicTBa. JluddepeHinuanpabie
ypaBHEHUS PABHOBECUS JKUIKOCTH (ypaBHECHHS Diinepa). WuTerpupoBanue
ypaBHEHUN DPaBHOBECHS JJIi OTHOCHUTEIBHOTO W aOCOJIOTHOTO TMOKOS OJHOPOJIHOM
HeCokKMMaemMol kuakocth. (OCHOBHOE ypaBHEHHME rujpoctatuku. I[loBepxHocTH
PaBHOTO JIaBJICHUA.

AGcomoTHOe U M30BITOYHOE JlaBlieHHE, BakyyM. [Ibe3omerpuyeckas BHICOTA.
I'mapocTaTuyeckuil U MbE30METPUUECKUN HAMOpbl. ['eomeTpruueckas HHTEpIpeTaius
OCHOBHOTO ypaBHEHHUS THUIAPOCTATHUKUA. MeTOoabl U TPUOOPHI IS U3MEpPEHUs
naenenust. CooOmaronuecs cocyasl. 3akoH [lackans. [IpUHOUIBI ¥ CXEMBI
KCTOJIb30BAHUS 3aKOHOB I'MJIPOCTATUKU B TUAPABINYECCKUX MAIIUHAX.

Cuna paBieHMS JXKMAKOCTH Ha IUIOCKHME TOBEPXHOCTU. LIeHTp naBieHus.
Oniopel  rUApocTaTUYecKoro  aaBiaeHuss. Cuna  JaBieHUs  KUJKOCTH — Ha
KPUBOJIMHEWHBIE TMOBEPXHOCTU. ['OpH30OHTANBHBIE W BEPTUKAIbHAS COCTABISIONINE
cunel. Teno naBnenus. 3akoH Apxumena. OCHOBBI TEOPUM TUIABAHUS Tl

I'mpponmnamuka. Knaccuduxanus BHJIOB JIBUOKEHHUS YKUJIKOCTH.
HeycranoBuBIieecs U ycTaHOBUBILIEECS ABWKEHHUE KUAKOCTU. JImHUA Toka. TpyOka
TOKa W 0djeMeHTapHas cTpyika. [loHsTHE O BHUXpPEBOM H OE3BUXPEBOM
(norenmumanbHoM) aBwkeHuu. Ilotok xkunkoctu. Pacxon. JKuoe ceueHue,
CMOYECHHBIM TEepUMETP, TUApABIMYECKUN paauyc. CpeaHsass CKOpPOCTh MOTOKA.
VYpaBHEeHHE HEpPA3pPHIBHOCTH IIPU YCTAHOBHUBIIEMCS IUIABHO HM3MEHSAIOUIEMCS
JIBM)KEHUHU KUAKOCTH. YpaBHEHUE bepHynu 1715 3JIeMEHTapHOW CTPYWUKHU UI€abHOM
KUJKOCTU. YpaBHeHUE bepHymM mjisi mOTOKa MIACATbHON M pealbHON KUJKOCTH.
dusnueckuid CMbICH U rpaduueckas HHTepIpeTanus ypasHenus bepaymau. Pexxumer
JIBUXKEHUA )KUAKOCTHU. [lynbcanmnu ckopocTen u nasieHui. Yucno PeliHonpaca u ero
KPUTHUYECKOE 3HAUYCHUE.

[ToTepu nanopa no anune. @opmyna Jlapcu-Beiicoaxa. Koaddumment Hapcu.
®opmyna [lle3u. MecTHble moTepu Hamopa MpU TYPOYJIEHTHOM YCTaHOBHUBIIIEMCS
NBIKEHUH KUAKOCTH. KodpduumeHT MecTHhIX comnpoTuBICHUH. MeTonbl
MPUOOPHI JJIsI UBMEPEHUS PacX0/ia KHUJKOCTH.

Hcteyenne dyepe3 Maiible OTBEPCTUS] B TOHKOM CTEHKE M HACaAKh IIpHU
MOCTOSIHHOM Hamope. Buael cxatus ctpyu. Buabl HacankoB. KoadduimeHTs
pacxoja, CKOpOCTH, CoKaTus CTpyd. Bakyym BO BHEITHEM HWJIMHAPUYECKOM HACAJKE.
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Koaddumment pacxona cucrembl. VcteueHue yepe3 Maible OTBEPCTHS B TOHKOM
CTEHKE U HACaJKH IIpU IIEPEMEHHOM Hallope.

['uapaBnuueckuid  yaap B HamopHoM TpybompoBoae @opmyna H.E.
XKykoBckoro. CKOpOCTh pacpOCTpaHEHUs! yAapHOW BOJHBI. Pa3za ruIpaBInyecKoOro
ynapa. Ilpsmoll u HempsAMOW ruapaBiadyecKui ynpap. Juarpamma u3MeEHEHUs
JABJICHUS Y 3a1BUKKU.

Knaccudukanuss TpyOonpoBomoB. ['HapaBiandeckuil pacyeT KOPOTKUX H
JUIMHHBIX TpyOompoBoaoB. Pacyer mpocroro tpybompoBoga. Pacuer TynukoBod u
KOJIBIIEBOI CeTH TPyOOIPOBOJIOB.

Paznen 2 I'mapaBauveckne MmamuHbl. BogocHad:kenune

Tema 2. Haznavenue n Kiaccupukanusi ruipaBjindeckux MammH. Pado-
yHe XapaKTEePUCTHKHM LEeHTpoOexkHoro Hacoca. Kapuranusa. Hasnavyenue, ycr-
POICTBO, NMPUHUMI JeHCTBUA 00beMHBIX HacocoB. CuctemMa BOJAOCHAOKEHUS,
OCHOBHBIE 3J1eMeHThI. Bogonoaroroska.

Oo6mue cBenenus. Hasnauenue, xinaccudukanus rUAPaBIMYECKUX MAIUH U
obOnacte mpumeHeHus. [lapamerpsl, Xapakrepusyroliue padoTy HAcOCOB: Iojaya,
Harop, MOIIHOCTb, KII.

Hunamuueckue Hacockl. LleHTpoOexHbie Hacochkl. Hasznauenue, ycTpoHCTBO,
NPUHIMI JIeWCTBUS, 00JACTh NPUMEHEHUs, JOCTOMHCTBA M HEJOCTATKHU. Y CIOBUSA
0e30macHOro 3amycka U OCTAaHOBKHM LIEHTPOOEKHBIX HacocoB. OCHOBHOE ypaBHEHHE
JIOTIACTHBIX HacocoB (ypaBHeHue DOilnepa). dopmyna TeopeTHYECKOro Hamopa
LHEHTpOoOeKHOro Hacoca. Paboune XapaKTepUCTUKH LEHTPOOEKHOro Hacoca.
HcnpiTanuss 1eHTpoOekHbIX HacocoB. IlocTpoeHue pabouux XapakTEpUCTHK IO
AKCHEPUMEHTAJIBHBIM JaHHBIM.

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

[locnenoBaTenbHas U MapajuielibHas paboTa HacocoB Ha ceTh. lIpenenbHas
BBICOTA BCAcChIBaHUSI M KaBUTalus. Meroabsl U cpeiacTtBa OOpbObI ¢ KaBUTALMEH.
[TonGop 1eHTPOOEKHBIX HACOCOB MO KATAJIOTY.

O6bemubie Hacockl. [lopuineBsle Hacochl. HazHaueHue, ycTpoicTBO, TPUHIIHUI
JeNCTBUs, 00JIacTh NMPUMEHEHHUS, JTOCTOMHCTBA M HEJOCTaTku. HepaBHOMEpHOCTH
MOJIa4yu TOPUIHEBBIX HACOCOB, CIOCOOBI OOpPHOBI ¢ HEpaBHOMEPHOCTHIO. ['paduku
HEpAaBHOMEPHOCTH  mogauyd. PerynupoBanne mnojgayu. PoTOpHBIE  HAcOCHI
(umrecrepeHHble, BUHTOBBIE), POTOPHO-IIMOEpPHBIE, MOPLUIEHBKOBBIE OCOOEHHOCTU
KOHCTPYKIIMM W TPUHUMUI JEUCTBUsI. XapaKTEPUCTHUKU M CHOCOO peryinupoBaHUs
noaauu. O6paTUMOCTh POTOPHBIX HACOCOB

Cucrema BoJOCHAOXKEHHUS, OCHOBHBIE 3J€MEHThl. CXeMbl BOJAOCHAOXKEHUS U3
MIOBEPXHOCTHBIX M  MOJ3EMHBIX HCTOYHUKOB. ['pynmoBble W  JIOKaJIbHBIE
TpyOonpoBoabl. baieHHble 1 0e30alieHHbIe CXeMbI BOJIOCHA0KEHUS.

HopwMmbl u pexumbl BogonoTpediienus. HepaBHOMEpHOCTh BOAONOTPEOICHUS.
Onpenenenue mnoTpeOHOCTH B  Boje. BoIonmpoBogHbIE HACOCHBIE CTaHLUH.
Knaccuduxanus. I'padpuku Bogonogauu.
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Hanopno-perynupytouiue coopyskenus. Bogonanopusie Oaxu, pe3epByapsl U
BO3JIYIITHO-BOJSIHBIE KOTJIBI, UX HazHaueHue. OmnpeaeneHue BbICOTHI BOJOHAIIOPHOM
OalHu ¥ 00beMa HaMOPHO-PETYIUPYIOUIETO pe3epByapa.

Bonomnposoansie

CCTH.

IIpoTuBonokapHoe

BOJOCHA0KEHHE.
MEXaHU3aIlUK ToxbeMa BoAbl. Hacocsl 001Iero Ha3HauYeHNUsI U BOIOIOIBEMHUKH.

CpenctBa

TpC6OBaHI/IH, NpeaAbABILICMBIC K KAUCCTBY BOJBI. Crioco0sbI YIYy4IICHUA

Kad€CTBa BObI.

4.3 Jlexknuun/;1a00paTopHbIe 3aHATHS

Tabnuua 4
Conepxanue JIeKIMiI/JIa00PATOPHOI0 MPAKTUKYMA U KOHTPOJIbHbIE
MeponpuATHS
®DopmupyeMas Bun
Ne Ne u HazBanme Jexumii/ SOEIETIE | DI || LXE
n/n NBIFEEIRIE Ja0OPATOPHBIX 3AHSATHI ST bHOTO B0
JAOCTH:KEHHSI | MepONpH | 4acoB
KOMIIeTeHIIHH) ATHS
L. Pasnen 1 TuapaBiuka 2
Tema 1. I'mppocrtatu- | Jlekuusa Ne 1 'mapocratuka. YK-1 (VK- 2
Ka. I'unpocratuue- | ['uapocratuueckoe nasienue | 1.1), OIIK-3
CKO€ JaBJeHHE U ero | u ero cpoiictBa. AGcomornoe | (OIIK-3.5)
cBoiicTBa. AOCONIOT- | U  M30BITOYHOE  JaBJICHUE.
Hoe U wu30bpiTouHOe | Cuia JaBieHUs KUJIKOCTH Ha
nasinenue. Cuiia JaB- | INIOCKWE U KPUBOJIMHEHHbBIE
JIEHUS. JKUJIKOCTH Ha | moBepxHocTu.  [muaponuna-
IJIOCKAE W KPUBOJM- | MUKA. YpaBHEeHHE bepHymim
HEWHBIE TIOBEPXHOCTH. | I JJIEMEHTApHOU CTPYHKH
IM'maponnnamuxka. nuaeainpHoi xxuakoctu. Ilore-
VYpaBHenue bepnymin | pu Hanopa. Mcreuenne xun-
Ui DJIEMEHTApHOM | KOCTH 4Yepe3 OTBEpCTUs U Ha-
CTPYWKH  MACATBHOM | CaIKH. IM'mapaBnuueckuit
xugkoctu.  [lorepm | ymap. Knaccuduxamus tpy-
Hanopa.  Vcreuenue | 0OIpPoBOAOB
KUJKOCTU 4Yepe3 OT-
BEPCTUSI U HACAIKH.
I'mppaBnnuecknii
ynap. Kimaccudukanms
TpyOOIIpOBOIOB
2 Paznen 2 I'uapaBianyeckue MmammHbl. BogocHa6- 10
JKeHHe
Tewma 2. Haznauenue | Jleknus Ne 2 Hasnauenue u YK-1 (VK- 2
U KJ1acCU(pUKaus knaccuukanus rugpasiuue- | 1.1), OIIK-3
TUAPABIMYECKUX Ma- | CKUX MamuH. Paboune xa- (OIIK-3.5)
mnH. Paboune xapak- | pakKTepUCTHKU LEHTPOOEKHO-
TEPUCTUKH LIEHTPO- ro Hacoca. Kasuranus. Ha-
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DopmupyeMas Bun
Ne Ne u HazBanme Jexumii/ SOEIETIE | DI || LXE
n/n NBIFEEIRIE Ja0OPATOPHBIX 3AHSATHI ST bHOTO B0
JIOCTHKEHHSI | MEpONpH | YacoB
KOMIIETEeHIIHH) SATHS
OexHoro Hacoca. Ka- | 3HaueHwue, ycTpoicTBO,
puTanus. Haznaue- MIPUHIIATI JEHCTBUS 00BEM-
HUE, YCTPOUCTBO, HBIX HacocoB. Cucrema BoJo-
TIPUHITAI ICHCTBUS CHa0>XKEHUs1, OCHOBHEIE dJIe-
00BEMHBIX HACOCOB. MeHTHI. BogomnorotoBka.
Cucrema BoJ1I0CHA0- JlaGopaTtopnas padora Ne 1.1 |  VK-1 (VK- | 3amura 0,25
KEHUS, OCHOBHbIE «OCcHOBHbIE ¢uznueckue | 1.1), OIIK-3 | nabopa-
aneMeHThl. Bojonoa- | ceoiicTBa sKuaKocTei» (OIIK-3.5) | TopHBIX
rOTOBKA. pabot
Jlaboparopnas pabota Ne 1.2. YK-1 (VK- 3ammuTa 0,25
«'mapocratnueckoe nmasne- | 1.1), OIIK-3 | maGopa-
HHe. MeTopl U CpeacTBa s (OIIK-3.5) TOPHBIX
M3MEpPEHUs JaBJICHUS pabot
Jlaboparopnas paborta Ne 1.3. YK-1 (VK- 3ammuTa 0,25
«UccnenoBanne 3akona Ilac- | 1.1), OIIK-3 | maGopa-
KaJIsh» (OIIK-3.5) TOPHBIX
pabot
Jlaboparopnas pabora Nel.4 | VK-1 (VK- 3ammmuTa 0,25
«3akoH Apxumena» 1.1), OIIK-3 | nabopa-
(OIIK-3.5) TOPHBIX
pabot
Jlaboparopnas pabota Ne 2.1. YK-1 (VK- 3ammmuTa 0,5
«Uccnenoanne ypaBuenus | 1.1), OIIK-3 | maGopa-
bepnymin» (OIIK-3.5) TOPHBIX
pabot
Jlaboparopnas pabora Ne 2.2 |  VK-1 (VK- 3ammmuTa 0,5
«Pexxumbl nBwkenus xuako- | 1.1), OIIK-3 | maGopa-
ctu. Omnpenenenne uyucna | (OIIK-3.5) TOPHBIX
Peitnonsaca pabot
Jlaboparopnas pabota Ne 2.3. YK-1 (VK- 3ammmuTa 0,5
«Omnpenenenne  kodpduuu- | 1.1), OIIK-3 | nabGopa-
€HTa THJIPaBINYECKOTO Tpe- (OIIK-3.5) TOPHBIX
HUS 110 JUIMHE TPYObI» pabot
Jlaboparopnas pabota Ne 2.4. YK-1 (VK- 3ammmuTa 0,5
«Omnpenenenne  kodpduum- | 1.1), OIIK-3 | nabGopa-
€HTOB MECTHBIX COIIPOTHBIIE- (OIIK-3.5) TOPHBIX
HUW» pabot
Jlaboparopnas pabora Ne 2.5. YK-1 (VK- 3ammmuTa 0,5
«Omnpenenenne  kodpduum- | 1.1), OIIK-3 | nabGopa-
€HTOB pacxoja, CXaTusi | (OIIK-3.5) TOPHBIX
CKOPOCTH NpU UCTEUYEHUU W3 pabot
OTBEPCTHUI M HACAJIKOBY
Jlaboparopnas pabota Ne 2.6. YK-1 (VK- 3ammmuTa 0,5
«Mertonel onpenenenust pac- | 1.1), OIIK-3 | maGopa-
xoza xuakoctu. Pacxomome- (OIIK-3.5) TOPHBIX
pBI» pabot
Jlaboparopnas pabota Ne 2.7. YK-1 (VK- 3ammmuTa 0,5
«UccnenoBanne rugpasiuue- | 1.1), OIIK-3 | maGopa-
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DopmupyeMas Bun
Ne Ne u HazBanme Jexumii/ SOEIETIE | DI || LXE
Ne paznena . (MHAMKATOP bHOTO BO
n/n Ja0OPATOPHBIX 3AHSATHI
JIOCTHKEHHSI | MEpONpH | YacoB
KOMIIETEeHIIHH) SATHS
CKOr0 yJapa B HallOPHOM (OIIK-3.5) TOPHBIX
TpyOOIIPOBOIE» pabot
YK-1 (VK- 3anura 0,5
oo oo X1 | LD OIS | aaopa
HeHtp (OIIK-3.5) TOPHBIX
Hacoca»
pabot
YK-1 (VK- 3anmra 0,5
oo A2 |11, OIS | o
HooP (OIIK-3.5) TOPHBIX
Ty»
pabot
YK-1 (VK- 3amnura 0,5
Taomopnan o 623 | LD OIS | e
N 60£ OBOLAy paktep (OIIK-3.5) TOPHBIX
PYOOTIPOBOJ pabot
YK-1 (VK- 3amnura 0,5
Jlaboparopnas padota Ne 3.4. 1.1), OTIK-3 | naGopa-
«[TapamienbHas 1 ocien0-
(OIIK-3.5) TOPHBIX
BaTesibHAasi paboTa HACOCOBY»
pabot
Jlaboparopnas padota Ne 4.1. YK-1 (VK- salTa 0,5
«3yuyenue paboThl aBTOMa- 1.1), OIIK-3 -
. nmabopa-
TU3UPOBAHHOM MTHEBMAaTHYE- (OIIK-3.5) TODHLIX
CKOM BOJOHANIOPHOM yCTa- P
pabot
HOBKH
Jlaboparopnas padota Ne 4.2. YK-1 (VK- 3ammmuTa 0,5
«3ydenne paboThl BOJIO- 1.1), OIIK-3 | nabopa-
CTPYHMHOM BOJONOIBEMHOMN (OIIK-3.5) TOPHBIX
YCTaHOBKH paboT
Jlaboparopnas pabota Ne 4.3. YK-1 (VK- 3ammmuTa 0,5
«3yuenne pabotel Bo3mymi- | 1.1), OIIK-3 | maGopa-
HOTO BOJIONOJbEMHHKA (3p- (OIIK-3.5) TOPHBIX
mudra)» pabot
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Tabmuna 5

Hepequb BOIIPOCOB /IJIsI CAMOCTOATC/ILHOIO H3YYCHUA TUCHUIIIMNHBI

Ne
n/n

Ne pa3znena u Tembl

Hepeqem, paccMaTpuBaeMbIX BOIIPOCOB IJIA
CAMOCTOATEJIBHOI0 U3YyYCHU S

Paznea 1 I'uapaBianka

I.

Tema 1. I'mapocraruka. I'mapo-
CTaTMUYECKOE JIaBJIEHUE U €ro
cBOMcTBa. AOCOJIOTHOE U U3-
ObiTouHoe  naBieHue. Cuula
JABJICHUS JKUIKOCTH Ha IUIO-
CKM€ U KpUBOJMHEWHbBIE IIO-
BEPXHOCTH. ['mapoauHamuka.
VYpasuenue bepuymau ans ane-
MEHTAPHOM CTPYMKH HJI€aTbHON
xunkoctu. Ilorepu Hamopa.
Hctedyenne KUIOKOCTH Uepe3
OTBEpPCTHUS U Hacaaku. ['mapas-
mnueckuit ynap. Kiaccuduka-
Us TpyOOTIPOBOJIOB

Enununst u3mepenus. Cunibl M HalpsDKEHUs, JEHCTBYIO-
II1€ B KUJIKOCTH. AOCOIIOTHBIM U OTHOCUTENIbHBIM MOKOM
KuakocTu. 3akoH Apxumena. [lnaBanue ten. Octoitun-
BOCTb. [IpMHIMIBI U CXEMBbl UCHOJIB30BAaHUS 3aKOHOB T'HJI-
POCTAaTHUKH B TUAPABINYECKUX MAIIUHAX.

Kunemaruka sxunkoctu. Ilynbcanmu ckopocteil U gaBie-
Hui. VcTeyenue yepe3 Majible OTBEPCTUSL B TOHKOM CTEHKE
U HAacaJKu MpU NEPEMEHHOM Harope. MeTosl U mpruOopbl
JUISL U3MEPEHUS pacxo/ia )KUJIKOCTH. PacyeT mpocroro Tpy-
6ompoBoja. Pacuer TynukoBOW U KOJBLEBOH ceTH TpyOo-
MIPOBOJIOB. 3allUTa OT BO3JEUCTBUS TMAPABIMYECKUX yJa-
poB. Mcnonp30BaHMe TMAPABINYECKOTO yaapa ISl OYMCT-
KM BOJOINPOBOAHBIX TpyO oT otnoxenui. ( (YK-1 (VK-
1.1), OIIK-3 (OIIK-3.5))

Paznen 2 I'uapaBinyeckue MalIMHbI

. BogocHao:xkenune

2

Tema 6. HazHaueHnue u Kiaccu-
duKanus TUIPABINICCKUX Ma-
mH. Pabodne XapakTepuCTHUKH
HeHTpoOexxHoro Hacoca. Kasu-
tanusa. Haznauenue, ycTpoiict-
BO, MPUHIUI JICHCTBUSA 00BEM-
HBIX HacocoB. CHcTeMa BOJO-
CHA0KEHHSI, OCHOBHBIE DJIEMEH-
Thl. BogomoaroToska.

VYcnoBust 6€30MacHOTO 3aMycka U OCTAHOBKH LEHTPOOEK-
HbIX HacocoB. OCHOBBI TEOPHUH MOJOOMS JOMACTHBIX HACO-
COB. YJlenbHas 4acToTa BpPAaIllEeHHs Hacoca. Tunusanus Jo-
MacTHBIX HACOCOB IO yaenbHOU uactoTe. [lepecuer pabo-
YUX XapaKTEPUCTUK JIOMACTHBIX HACOCOB Ha JAPYIyIO yac-
TOTY BpallleHHH. YCJIOBHsI O€30I1acHOro 3alycka M OcTa-
HOBKU HOPIIHEBBIX HAcocoB. PoTopHble Hacochl (miecte-
pEHHbIE, BUHTOBBIE), POTOPHO-IITHMOEPHbIE, TOPIIEHHKOBBIE
O0COOEHHOCTH KOHCTPYKIMM M MPUHIUI ACUCTBUA. Xapak-
TEPUCTUKU M Ccrocod perynupoBaHus nogauu. OOpartu-
MOCTb POTOPHBIX HAcCOCOB. 3alacHble M PETyIUPYIOIIHe
coopykenusi. Harmopsr B cucremax BojocHaOxeHus. 30HU-
poBaHue TpyOonpoBoHOM cetu. ObopynoBaHue u npudo-
pel Ha BoOJOMNPOBOAHON cetu. CocTaB MPHUPOAHBIX BOJ.
TpeboBanusi, npeabsBisieMble K HUM Pa3IU4YHBIMU BOJO-
noTpedutensMu. BoaonoabeMHUKU: LIHYpPOBBIE, JIEHTOY-
Hele. CpezacTBa aBTOMAaTH3allMU TMOJA4d paclpeaeacHUs
BOJbl. MexaHu3auus BogopacnpeaeneHus. JloxaeBaibHble
mamussl. (YK-1 (YK-1.1), OIIK-3 (OIIK-3.5))

5. O6pa3oBaTe/ibHbIE TEXHOJOTHH

Taobmuna 6

IIpuMeHeHHe aKTHBHBIX 1 HHTEPAKTHBHBIX 00Pa30BaTEeIbHbIX TEXHOJIOT UM

Ne
n/n

Tema u popma 3aHATUA

HaumenoBanue HCII0JIb3YEMBIX aK-
THUBHBIX U HHTEPAKTUBHBIX 06[)330-
BaTeJIbHbIX TEXHOJOI Ml
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Ne HanmMeHoBaHMe HCIOJIb3yeMbIX aK-
i Tema u ¢popma 3ansaTHS TUBHBIX M HHTEPAKTUBHBIX ouﬁpa3o-
BaTeJbHBIX TEXHOJIOTHH
1. Tema 1. I'mapocrartuka. I'mapocratuueckoe | JI [Tpob6nemHuast nexius
JIaBJICHUE U €ro cBoicTBa. AOCONIIOTHOE U
n30bITOUHOE naBieHue. Cuia qaBiaeHus
KUJKOCTH Ha TUIOCKUE ¥ KPUBOJIMHEHHBIC
IIOBEPXHOCTH. ['mapoauHaMmuka. Y paBHEHUE
bepnynnu s s3neMeHTapHOM CTPYHKHU Uie-
anbHOM xunkoctu. [lorepu Hanopa. Hcre-
YEHUE KUIKOCTH Yepe3 OTBEPCTHUS U HACaI-
ku. ['mapaBnuaeckuit ynap. Knaccudukamms
TpyOOIIPOBOJIOB
2. Tema 2. Haznauenue u knaccudukanus rua- | JI [IpoOnemHast eKuus
paBinuyeckux mamuH. PabGoune xapaktepu- | JIP Nnnroctpanus crnaia-npe3eHTaimii;
CTUKH IIeHTpOoOekHOTO Hacoca. Kaurarwusi. paboTa B KOMaH/IE€ TIPH BHITIOJTHEHUHN
Ha3nauenue, yCcTpoWCTBO, IPUHIMUI JEHUCT- 1abopaTopHBIX padoT;
BUS 00BEMHBIX HacocoB. CucTema BOJO- HNHTepakTuBHOE 3aHATHE C IPUMEHE-
CHAOXXEHMS, OCHOBHBIE dJIeMEHTHI. Boomno - HHEM BHJIEOMATEPHUAIOB
rOTOBKA.

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

6.1. TunoBbie KOHTPOJIbHbIE 32JAHUS WIH HHbIE MATEPHUAJIbI, HEO0OX0AUMbIE
JJIS ONEHKH 3HAHWI, YMEHNH U HABBIKOB M (WJIH) ONBITA IeATEJIbHOCTH

Pacuetrno-rpaguueckas padora (PI'P). 3ananue Ha pacueTHo-TpaduiecKyro
paboTy BKJIIOYAET B ce0s1 6 pa3HOBapHAHTHBIX 3a71a4 MIPUMEPHO OJMHAKOBOT'O YPOBHS
cnoxkHoctu. Kaxknmast u3 3amad, BKIIOUEHHBIX B 3ajanue PI'P, npencrasnser onny u3
TEeM Kypca TUCIUIUIMHBI «[ uapaBiukay.

[lepeyenb Tem, paccMaTpuUBaeMbIX B pacueTHO-Tpaduueckoil pabote, cle-
IyroIui: GU3n4ecKue CBOMCTBA KUJIKOCTH; METObI U3MEPEHUS THIPOCTATUIECKOTO
naBlieHus ; 3aKoH [lackais; nmuaBaHue Tell, OCTOWYUBOCTD; CUJIbI JABJICHUSI KUJKOCTH
Ha IUIOCKHE TTOBEPXHOCTH; CHUJIbI IABJICHUS KUIKOCTH Ha KPUBOJIMHEHHBIE TOBEPXHO-
CTH; OTHOCHUTEJIbHBIM MOKOU XUJIKOCTH; YpaBHEHUE bepHyIUH; peKUMbl JTBUKECHUS
KUJKOCTH; MOTEPH HAIopa Mo JUIMHE; MECTHBIC COMPOTUBIICHUS, UCTCUCHHUE KUIKO-
CTH Yepe3 OTBEPCTHS W HACAJKW; METOJbI OINpEeICHUs pacxoaa KUIKOCTH, Pacxo-
JIOMEPBI; TUAPABINYECCKUN yJap B HAIOpHOM TPYyOOIpPOBOJIE; THAPABINYECKUE Ma-
IIWHBI; BOJIOCHAOKECHUE.

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

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

o, = 60°. Puc. x 3azmaue

JlabopaTopubie padorbl (JIP) HampaBieHbl Ha MPAKTUYECKOE 3aKPEIUICHUE
TEOPETUUYECKOTO MaTepHalla JUCHUILIUHBI «[ uapaBnuka», B pe3ynbraTte CTYACHT
JOJDKEH 3HAaTh OCHOBHBIC TIOJIOKCHHUS CTaTHKH W JUHAMUKH  KHJIKOCTH,
COCTaBIIIOIIME OCHOBY pacueTa THIPABIWYCCKUX CHCTEM; YCTPONCTBO M MPUHITHII
JNCHCTBUS TUAPABIMYCCKMX MAIIMH W CHCTEM; YMETh IPUMEHATH CpPEICTBA
M3MEPCHUS OCHOBHBIX THAPABIMYECKUX MapaMETPOB; UCIIOJIb30BaTh HOPMATUBHEIC U
CIIPABOYHBIC JOKYMEHTHI; IPUMCHSTH TOJYYCHHBIC 3HAHUS W HABBIKU MPU U3yUYCHUH
CICIUMANTBHBIX JUCIHMIUIMH, BJIAJIETh METOJAMH pacueTa THIPABIMYCCKUX CHCTEM H
nogdopa  THAPOMEXAHUYECKOrO  OOOpYJNOBAaHHUS;  HABBIKAMU  BBIIOJIHECHHUSA
THIIPABINYECKUX HMCCIEIOBaHMI, 00OpabOTKM W aHanmm3a WX pe3yibTaroB. B kypce
«unpasnukay mpenmnonaraeTcs BeIModHEeHUE 18 mabopaTopHBIX padoT.

Jloryck K BeIMOHEHUIO JIP TPOMCXOAHUT IIPH yCIIOBUM OCBOSHHUS MaTepHalia
HaJIMYUsSg Yy CTYACHTA 3allOJIHCHHOW TaOJUIbl ONBITHBIX JaHHBIX B JKypHAJe
naboparopHeix pabor. Otduer mo JabopatopHOW paboTe TPEACTABIACTCA C
MIOJIHOCTBI0 00pa0OTaHHBIMU pe3yJIbTaTaMH U3MEPCHUMN, TpaUIECKHUM MaTepUaIOM,
BBIBOJIaMHM. 3alllMTa OTYETa MPOXOJUT B (hOpME JTOKIaaa CTYJACHTA MO BBITOJHCHHOU
paboTe 1 OTBETOB Ha BOMPOCHI MPEIOIaBaTelIsl.

IIpumep mepedHsi BONPOCOB NpHU 3amurTe JadopatopHoi padorbr Ne 1
«OcHOBHbBIC (PU3HYECKHE CBOICTBA KUIAKOCTEN»

1.1 Kakue ¢uszndeckue cBOMCTBA KUIKOCTH Bbl 3HaeTe?

1.2 laiiTe onpeneneHne mIOTHOCTH, YAEIbHOTO U OTHOCUTEIIBHOTO BECA KU~
KOCTH.

1.3 Yto Takoe TemiepaTypHOE PaCIIUPEHHE U COKUMAEMOCTh KUAKOCTU? Uem
OHM XapaKTEPU3YIOTCS?

1.4 [laiiTe omnpeneneHne BA3KOCTU KUAKOCTU. Kak 3amuchiBaeTCsl BhIpaKEHHE
JUISl KacaTeJIbHOTO HAIPSKEHUS COTJIACHO 3aKOHY BHYTPEHHETO TPEHUS, OTKPBITOMY
HprotoroM?

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

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

1. OcHoBHbBIE (PU3MUYECKHE CBOWCTBA KUKOCTH.
2. [TpuGops! 17151 U3MEpEHUs MIIOTHOCTH, YEIBHOTO Beca U BI3KOCTH.
3. Cuiibl 1 HanpspKEHUS, JEUCTBYIOIIME B JKMAKOCTH. ['mapocratnyeckoe

JIaBJICHHUE U €r0 CBOMCTBA.
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4. Huddepenumanbable ypaBHEHHUS PABHOBECHUS >KUIKOCTH (ypaBHEHUS

Diinepa).

5. OCHOBHOE ypaBHEHHE THIPOCTATUYECKOTO JABIICHUS.

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

7. IIpe30meTpuyeckuii Hanop. IToka3aTe Ha dyepTeke cocynia ¢ KUIAKOCTHIO
U MIb€30METPAMU MbE30METPUUYECKHUI HAIIOP U €T0 COCTABHBIEC YACTH.

8. [TonsiTue abCONIOTHOTO JNABIEHUS, U30BITOYHOTO JABJICHUS M BaKyyMa.
Nx nzmepenue.

9. 3akoH [lackans. I[IpuHUOMnO ycTpoHCTBa M pacuera TUAPaBIMYECKOTO
mpecca.

10. Hcnonw3zoBanue 3akoHOB [lackans U cooOMIAONIMXCS COCYIOB B THAPO-
CTaTUYECKUX MAIINHAX.

11. IIpubGopsl nis u3MepeHus NaBIeHUS KUIKOCTH.

12. Omnpenenenue CUIIbI TUAPOCTATUYECKOTO JIABJICHUS KUJIKOCTH Ha ILIO-
CKY10 CTeHKY. LleHTp naBieHus.

13.  T'mppocraTmyeckuil napaaokc.

14.  IlocTpoeHue 3M0p TUAPOCTATUYECKOTO IABIEHUS KUIKOCTH Ha IJIOCKHE
Y JJOMaHbIE CTEHKH.

15.  Omnpenenenue cUiibl TMAPOCTATUYECKOTO AABIEHUS KUIKOCTH Ha KPUBO-
JMHEWHYIO TOBEPXHOCTb.

16. OmnpeneneHue BEPTUKAILHON COCTABIISIIONIEN CHIIBI THAPOCTATHYECKOTO
JABJICHUs HA KPUBOJIMHEWHYIO IOBEPXHOCTH. [locTpoeHue Tena naBieHus.

17. OmnpeneneHue ropu30HTAIBHON COCTABIAIONICH CHIIBI THAPOCTATUYECKO-
r'o JIaBJICHUS] HA KPUBOJMHENHYIO TOBEPXHOCTD.

18.  OOBSACHUTH CIEAYIOIINE MOHATHS: PACXOJ, CPEAHSISI CKOPOCTh, CMOYCH-
HBII IEPUMETP, TUAPABINYECKUNA paauyc. BoIBECTH ypaBHEHHE HEPA3PBIBHOCTH JIS
MOTOKA KUIKOCTH.

19. OOBsACHUTH CAEAYIOIINE TOHATHS: YCTAHOBUBIIIEECS U HEYCTaHOBUBIIEE-
Csl IBWYKEHUE, TPACKTOPUS U JIMHUS TOKA, HAIIOPHOE U O0E3HANIOPHOE JABUKEHHE MOTO-
Ka, pABHOMEPHOE JIBUKEHUE MTOTOKA.

20. BsiBecTH ypaBHeHUE bepHyM s 3JIEMEHTAPHON CTPYMKH HI€AIBHOM
KHUJKOCTH U OOBSICHUTH (PU3HUYECKUN U T€OMETPUUYECKUI CMBICI BXOJSAIIUX B HErO
YJICHOB.

21. BmiBecTH ypaBHeHHME bepHyuM A MOTOKa UeaabHOM kuaKkocTu. O0B-
SCHUTH (PU3NYECKUN U TEOMETPUUYECKUIA CMBICI BXOSIINX B HETO YJICHOB.

22. BmiBectH ypaBHeHue bepHymin A mOTOKa peanbHOM KUAKOCTH U 00b-
SCHUTH (PU3NYECKUN U TEOMETPUUECKUIA CMBICI BXOISIINX B HETO YJICHOB.

23.  OOBACHUTH TeOMETpUYECKU U (HPU3NUECKUN CMBICT ypaBHeHUs1 bepHyi-
T JUIs1 TOTOKA pPeanbHOM JKHIKOCTH.

24.  PexuMbl ABMKEHUS XUAKOCTH. Yucno PeilHonbACAa U €ro KpUTHYECKOE
3HA4YCHHUE.

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

26. @opmyna Iapcu. Ompenenenue kodpduiimeHTa A B 3aBUCUMOCTH OT
peXKUMA IBUKEHUS KUJKOCTH.
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27. T'mapaBiuyeckd riajKue W HIepoxoBaTbie MOBEepXHOCTU. OT Yero 3aBu-
CUT KO3(P(ULKEHT A B YKa3aHHBIX YCJIOBHIX JTBUKEHUS KUJIKOCTU B TPYyOOIpOBOAAX.

28. Ot kakux (aKTOpOB M Kak 3aBUCAT IMOTEPU IHEPruu, Kod(PUIMEHT
Japcu npu TaMUHApHOM U TIPU TYPOYJIEHTHOM PEXUME JABMKCHHS KUJIKOCTH.

29. MecTHble CONPOTUBIIEHUSI U MECTHBIE TOTepU Hamopa. [IpunHimn cioxe-
HUS TTOTEPb.

30.  OmbITHOE OMpeeNeHre MECTHBIX MOTEPh HAMopa U Kod(hPUIIEeHTOB Me-
CTHBIX TIOTEPb.

31. OOBSCHUTH CIEAYIOIIME TOHSATHS: Majloe OTBEPCTHE, TOHKas CTCHKA,
c)KaThe CTPYH, MOJIHOE CKATHE, COBEPIIIEHHOE C)KaThue, UHBEPCHUS CTPYH.

32. BoiBectu dopmyny s ONpeNeNeHUsT CKOPOCTH UCTEUECHHS KUIKOCTH
yepe3 OTBEPCTHE B TOHKOM CTeHKe B aTMoc(epy IpH MOCTOSIHHOM Hamnope. Jlath mo-
HATUS KOA(DPUIIMEHTOB CKOPOCTH, CKATHSI, paCX0/1a.

33. BsiBecTu GopMyiy IS ONpENIETICHUS PacX01a UCTEUEHUS KUIKOCTH Ye-
pe3 OTBEpCTHE B TOHKOW CTEHKE B aTMOc(epy MpH MOCTOSIHHOM Harope. JlaTh noHs-
TUSL KO3()PUIIMEHTOB CKOPOCTH, CKATHSI, paCcX0/1a.

34. Knaccudukanus nHacaakoB. OCOOEHHOCTH UCTEUEHUS Yepe3 HACAIKH.

35.  Meroasl u mpuOOPHI sl U3MEPEHUS PacX0a KUIKOCTH.

36. T'mppaBnuueckuit ymap B Tpyoax. ®opmyna npodeccopa H.E. Kykos-
CKOrO.

37. Bupael rugpaBiudeckoro yaapa. OmnpenelieHuE MOBBIMICHUS JaBJICHUS
MIPU pa3JIMYHBIX BUJIAX yJapa.

38.  Meroabl npenoTBpalieHust 1 00pbObI C THIPABINYECKUM yIapOM.

39. Kunaccudukanus TpyOonpoBOIOB.

40. T'mapaBnuyeckuil pacyeT KOPOTKHX TpyOOmpoBoaoB. TuIbI pemiaeMbIx
3a/1ad.

41. T'mapaBiuyeckuil pacyeT KOPOTKHX TpyOorpoBojoB. Breibop cedeHwuit
JUIsL COCTaBJICHUSI ypaBHEHUs bepHyIUIn.

42. Meroauka pacuera KOpOTKOro TpyOOIpoBoa.

43.  JInuHHBIE TPYOOIPOBOJIBI.

44. TmapaBiuyeckuil pacueT JIJIMHHBIX TPyOONpoBOJOB. THUIIBI pelIaeMbIX

3a/1ad.

45. TynukoBble TpyOonpoBoabl. OCOOCHHOCTH THIPABINYECKOTO pacyeTa.

Paznen 2 I'mapaBauveckne MmamuHbl. Bogocnadkenune

1. O6mas knaccudukanus HacocoB. [IpuHIUIT AEHCTBUS HACOCOB Pa3IUy-
HBIX KJIaCCOB.

2. VYcTpoicTBO M MPUHIUT JEHCTBUS LIEHTPOOEKHBIX HacocoB. O0nacTb UX
IIPUMEHEHMUS, ITYCK B XOJ, PETYJIMPOBAHUE NIOJAYH, TOCTOMHCTBA U HETOCTATKHU.

3. Yro Takoe Hamop Hacoca? BeIBecTH 3KCIUlyaTallMOHHYIO QopMyny Ha-
ropa Hacoca.

4. Hanop Hacoca. BeiBos1 mpoekTHOM GopMyIibl Hamopa.

5. Onpenenenue Hamopa Hacoca I0 MOKa3aHUsIM MPUOOPOB (IKCIUTyaTallH-
oHHas (popMmya).

6. OcHoBHOE ypaBHEHHE PabOThI LIEHTPOOEIKHOT'O HAacoca.
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7. Paboune xapakrepuctuku H-Q, N-Q, n-Q meHTpoOexHbix HacocoB. Kak
OHH TOJTY4al0TCs Ha MPaKTUKeE?

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

0. Kak nmogo6path Hacoc mo pabounM XapakKTepUCTUKAM ?

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

11. Ilepecuer paGoueii xapakrtepuctuku H-Q neHTpoOexHOro Hacoca Ha
HOBYIO 4acToTy BpanieHus. O0touka pabodero kojeca neHTpoOexxHoro Hacoca. Kak
U3MEHSIOTCS MPU 00TOYKE HATIOP U MOIIIHOCTh, YEM 3TO OOBSICHAETCA?

12.  Cnoco0sl peryianupoBaHus MoJauu LHEHTPOOESKHBIX HACOCOB.

13. IlapamnenpHas U mocienoBaTeabHas paboTa HEHTPOOEKHBIX HACOCOB HA
o0t TpydonpoBo. DPGheKTUBHOCTD MapaeaIbHON pabOThI.

14. IlpenenbHas BeicoTa BcachiBanus. KaButanus. bops0ba ¢ kaBuTanuen.

15. TlonGop Hacoca o paboyuM XapaKTePUCTHKAM.

16. OOwemHble Hacockl. OOmas ¢popmysna UX TPOU3BOIUTEILHOCTH. Xapak-
Tep 3aBucuMoctu Mexay H u Q mpu nmoctosHHON yacTote BpaieHusi. Perynuposa-
HUE T0/IaYu.

17. IlpuHuun AeWCTBUS U OCHOBHBIE THUIIBI MOPUIHEBBIX HacOCOB. Mx gocTo-
WHCTBA W HemocTaTku. PerynupoBanue mnonauu. Cpeanssi HpPOU3BOJUTEIBHOCTD
MOPILIHEBBIX HACOCOB.

18. ®opmyna MrHoBeHHOro pacxozga. I'paguku momayum MOPUIHEBBIX HACO-
COB IIPOCTOr0, IBOMHOI'O ¥ TPOMHOI'O I€NUCTBUS.

19. Cxembl cUCTEM BOJIOCHAOXKEHHS ¢ 3a00pOM BOJABI U3 MOBEPXHOCTHOTO U
MO/I3€MHOT0 BOJIOMCTOYHUKOB. OCHOBHBIE 3JIEMEHThI CXEMBI.

20. Cxembl cucTeM BOJIOCHAOXXEHMsI C 3a00pOM BOJbI M3 MOBEPXHOCTHOTO
BOJOUCTOYHHUKA. OCHOBHBIE 3JIEMEHTHI CXEMBI.

21. CyroyHas u 4acoBas HEPaBHOMEPHOCTh BojomnorpedneHus. Omnpesene-
HHE pacyeTHOTO (TMKOBOTO) pacxoa.

22. IIpou3BOAWTENBHOCTHh U HAIOP BOJOIPOBOAHON HACOCHOW CTAHIUU.

23. OmnpeneneHre eMKOCTH Oaka BOJIOHAIIOPHOM OaIHu.

24.  OmpeneneHue BICOTHI BOJIOHAIOPHOM OAIllHU.

25.  DOpaudt, cxema ¥ NPUHLUI JEHCTBUA.

26. IlneBmaTmyeckas BOJIONOJbEMHAas ycTaHOBKa. Cxema M MPUHIUIT JEHCT-
BUSI.

27. BopocTpyiiHas BOAONOJbEMHAs ycTaHOBKa. Cxema WM NPUHLIMI AEHCT-
BUSI.

28. TpeboBanus, NpeabsBIsEMbIE K KAUECTBY MUTHEBON BOBI.

29.  CnocoObl yiny4IieH!s] KauecTBa BOBI.

30. TexHOJOrHYECKHE CXEMBI OUYUCTKHU BOIBI

31. . IIpurogHOCTh UCTOYHUKA BOAOCHAOKEHUS ONPENEIAeTCs CAEAYIOMUMHU
OCHOBHBIMU TpeOoBaHUsIMU. CaHUTapHAs] OXpaHa UCTOYHUKOB BOJIOCHAOKEHMS U BO-
JOTIPOBOJIHBIX COOPYKEHUI.
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6.2. Onucanue nmokasaresjel 1 KpUTepueB KOHTPOJIS YCIIEBAeMOCTH, ONIMCAHME
IIKAJI OlleHUBAHHUA

Onenka Tekyie padboTbl U TPOMEXYTOUHBIN KOHTPOJb CTYI€HTOB OCYIIECTB-
J€TCS. HA OCHOBE TPAAULIMOHHON CHCTEMBI KOHTPOJIS U OLEHKHU ycrieBaeMocTu. Tpa-
JULAOHHAsA CHCTEMa KOHTPOJS M OLUEHKM YCIIEBAEMOCTHU CTYJIEHTOB IpEJICTAaBIEHA
KPUTEPHUSIMU BBICTABJICHUS OIL[EHOK IO YETHIPEXOAINIbHON CUCTEME «OTIUYHO», «XO-
POLLIOY», «YyAOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIBHO.

Kpurepuu ouieHK” BHINOJHEHHUS M 321U THI J1A00PATOPHBIX PadoT:

K 3amure naGoparopHoil pabOThl NPEACTABIAECTCS OTYET C MOJHOCTBHIO
00paboTaHHBIMU pe3yJIbTaTaMU U3MEPEHUH, rpad)UueCKUM MaTepHUaioM, BHIBOJIAMHU.
OTuer He MOXeT OBbITh NPUHAT U TOJUICKUT JOpPabOTKE B cClyyae: OTCYTCTBUSA
HEOOXOMMBIX pacyeTHbIX (hopMyll, 0003HAYEHUH U T.I.; OTCYTCTBHSI HEOOXOIHUMOTO
rpaduuecKoro Marepuania; HeKOppeKTHON 0OpabOTKU pe3yJIbTaTOB U3MEPEHUH.

3amura oT4eTra Mo JaboparopHO pabore NpoxoAUT B GopMme oKIana
CTYJ€HTa TIO0 BBIIIOJIHEHHOW pPaboTe M OTBETOB Ha BOMNPOCHI MpEnojaaBaTess 0
TPAAULIMOHHOM CHCTEME OLEHKM CHUCTeME. B cilydae monydeHHs OpU 3alluTe
nabopaTopHOil  pabOThl  HEYNOBIETBOPUTEIBLHOM OIEHKH, paboTa MOIJIEKHUT
IIOBTOPHOU 3aILUTE.

Tabmuna 7

Kpurepuu onieHuBaHus 32aIUTHI JIA0OPATOPHBIX padoT
Kputepuu oneHnBaHust
«OTJHYHO» — CTYJICHT H3JIaracT COJCp)KaHHE BOIPOCa JIOTMYCCKU
BEPHO, AapryMEHTUPOBAHO, YyMEET [JelaTh BBIBOJbI; IIPAaBUJILHO
(dbopMyaupyeT OCHOBHBIE 3aKOHBI, 3HA€T W TMPUMEHAECT OCHOBHBIC
(GhopMYITBI M pacyeTHBIE 3aBUCUMOCTH T10 TeME JIA00PaTOPHOM pabOTHI
«XOPOIIO» — CTY/ICHT M3JIaraeT COJICPXKAHUE BOTPOCA JIOTUIYECKH BEPHO
U II0 CYHICCTBY, YMCECT JCJIaTb BBIBOJAbI W MNPHUBOAWUT IMPUMCPBI H3
IMPAaKTUKH, HO AOIMYCKACT HCKOTOPLIC HCTOYHOCTH W HC3HAYUTCIIBHBLIC
OIIHUOKHU WIIA OITMCKH, YTO B IICJIOM HE€ BBLI3BIBACT COMHEHHUM B OCBOCHHH
TEMBI JIADOpaTOPHON PabOThI
«YIOBJIETBOPUTEIbHO» — CTYJACHT HE B IIOJHOW Mepe BIajeer
HaBbIKaMH JIOTMYHO W aApryMCHTHUPOBAHO H3JIaraTb COACPIKAHUC
Martepuana, HMMeeT OOIMe 3HAHWUS OCHOBHOTO COJCPKAHHS TEMBI

Onenka

Bricokuii ypoBEHb
«5»
(OTAM4YHO)

Cpennuii ypoBeHb
«»
(xoporro)

[Toporossiii ypo-

BeHb «3» (ymoBiie-

TBOPHTENbHO) paboTel 0€3 OCBOEHHS HEKOTOPBIX CYHIECTBEHHBIX IOJIOXKEHUH,
AOIMYCKA€T HCTOYHOCTHU, OAHAKO YMCECT NPUMCHATL 3HAHUA U YMCHUA I10
TeMe padoThl,
MUHHMMaNBHBIA | «HEYAOBJETBOPUTENBbHO» — CTYJICHT HE OCBOWJI 3HAYUTEIBHYIO YaCTh
YPOBEHB «2» (He- | COAEpKaHWs ~ Marepuaiga  JIabopaTopHOM  pabOThI;  JOIMyCKaeT
YAOBJICTBOPU- CYIICCTBCHHBIC OIIMOKH B M3JIOKEHHUU Marepuraia, HEC YMCCT BLIACIUTDH
TCJ'IBHO) TJIaBHOC U CA€JIaTh BBIBOIbBI.

TCMaM

Kputepuu oueHKH BBINOJHEHUA pacyeTHO-rpaduyeckoi padorsl (PI'P)
PacuetHo-rpaduueckas pabora cocTOMT U3 6 pa3sHOBAPMAHTHBIX 3aJad IO

Hn3y4acMoro
BBIIIOJIHCHUC THUAPABINYCCKUX PACUYCTOB,

JUCHUITIITMHBI ((FI/IJIpaBJII/IKa»

Kypca

InpcAarojIararomux
MMOCTPOCHUC THAPABINYCCKUX CXCM,
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rpauKoB WIKM JuarpaMm. 3aJjaHue Ha pacyeTHO-rpaguueKyto paboTy BBIIAIOTCS HA
1 - 2 "enensix yue6HOro cemectpa. CTyIAeHThl caMOCTOSATEIbHO BhINONHAIOT PI'P u
MPEICTABIAIOT €€ B PYKOIMCHOM MWJIM IE€YaTHOM BHUJE Ha Juctax ¢opmarta A4.
PacuetHo-rpadguueckass paboTa He MOXKET OBbITh MPUHATA U TMOMJIEKHUT JTOPaOOTKE B
cllyyae: OTCYTCTBUSI HEOOXOAMMOro TIpadHuyeckoro marepuana Wi OTCYTCTBHUE B
rpaduueckoM MaTepuae HeoOXOJUMBIX 0003HauUEHUH (CUJIbI, JaBJIEHUS, PACCTOSHUS,
IUIOLAM U T.J.), UCIIOJIB3YEMBIX B PacdeTe; HEKOPPEKTHOW OOpabOTKU pe3yJbTaToB
pacueToB. Breimonnenue PI'P sBisiercss 00s3aTenbHBIM 3JIEMEHTOM, BIUSIONIMM Ha
JOIIYCK, K Cllaye dK3aMeHa 110 JUCLIUILINHE.

Ta0muna &

Kpurepuu ouennBanus PI'P
Ouenka Kpurtepuu onennBanus
«OTJHUYHO» — CTYJIEHT CAMOCTOSITEJIbHO U B MOJHOM O00bEME BBIMOTHUI
PI'P norumyHo, mnocinenoBaTeNbHO MW APTYMEHTHPOBAHO  M3JI0XKWII
penieHue 3auay.
«XOpOLIO» — CTYJIEHT CAMOCTOSITEJIbHO U B MOJIHOM OOBEME BBIOJIHUI
Cpennuii ypoBenb | PI'P  jmoruuno, mnocienoBaTebHO M apryMEHTHPOBAHO — H3JIOKMII

Bricokuii ypoBEHb
«5»

«» pellIeHWe 3a/lad, HO B PEIICHUU 3aJa4 HUMEIOTCS  HE3HAYUTEJIbHbIE
OmMOKH M HETOYHOCTH.

«yIOBJIETBOPHUTEJIBHO» — CTYIEHT CaMOCTOSITEJIbHO W B TOJIHOM

[Toporogsrit ypo- | oobeme BbimonHWI PI'P, omHako B pemieHMH HMEIOTCS OIMHOKH U

BEHB «3» HETOYHOCTH, OTCYTCTBYET IIOSCHEHUS METOOUKH pEIICHUs 3ajady,

HeOpexxkHoe oopmiIeHHE paboThI
«HEYI0BJIETBOPUTEJIbHO0» — CTYJICHT HE BbINOJHWI PI'P

MuHuMaIbHBII
YPOBEHB «2»

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

Kpurtepuu oueHnBaHusI NPOMEKYTOYHOT0 KOHTPOJIS:

K »sk3ameHy nomyckaercs CTYAEHT, NOJHOCTHIO BBINOJHUBIIMI BCE BHUIbI
y4eOHOM 1 caMOCTOSTENbHONU PaOO0ThI M CIABIINNA OTYETHBIE MATEPHUAIIBI.

DK3aMeH MPOBOAUTCS B YCTHOH (hopme B BUJE TOKIaAa CTYJEHTA M0 KaXIOMY
AK3aMEHAIMOHHOMY BOIIPOCY C IMPEACTABICHUEM HA JIUCTE OTBETA: YPaBHEHUH,
dbopmyn, pacueTHbIX cxeM, rpadukoB U T.II. U OTBETOB (ecinu morpedyercs) Ha
JOTIOJIHATEIIbHBIE BOMPOCHI IIPENO1aBATENS.

KauecTtBo ocBOeHUsI AMCHMIUIMHBI, YPOBEHb C(HOPMUPOBAHHOCTU 3aSBIICHHBIX
YHUBEPCAJIBHBIX W 00mHenpodecCuOHaIbHBIX KOMIETEHIUN, 3HaHUS M YMEHUs
CTYyJIEHTA OLICHUBAIOTCS B COOTBETCTBUHU C TPAJULIMOHHON TEXHOJIOTUEN:

Kpurtepuu ouennBanus pe3yjbTaToB 00y4eHHUsI

Tab6auma 9
Ounenka Kpurtepuu onennBanus
Bricokuil ypoBeHB | OIICHKY «OTJMYHO)» 3aCITY)KHBAET CTYACHT, KOTOPBINA U3JIaraeT CoIep-
«5» ’KaHUe BOIIPOCca JIOTMYECKU BEPHO, apryMEHTHPOBAHO, YMEET JIeaTh
(OTIMYHO) BBIBOJIbl; IPABUIILHO (DOPMYIHPYET OCHOBHBIE 3aKOHBI TUAPABINKY;
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3HAET U NPUMEHSET OCHOBHBIE (POPMYIIBI U pacUETHbIE 3aBUCUMOCTH;
BJIAJICET METOAAMH pacyeTa IMAPABINYECKUX CUCTEM; 3HAET YCTPOMCT-
BO, IPUHIMI JA€UCTBUS U OCHOBHBIE XapaKTEPUCTUKHU pabOThI THpPaB-
JIMYECKUX MAIIUH U IIPUBOJIOB.
KoMnerenuum, 3akperui€éHHbIE 32 JUCHUIUIMHOMN, ¢OPMHUPOBAHBI HA
YPOBHE — BbICOKHIA.
OLICHKY «XOPOILLO0» 3aCIyKUBAET CTYJEHT, KOTOPBIA U3JIaraeT coaepxka-
HHE BOIIPOCA JIOTUYECKU BEPHO U I10 CYHIECTBY, YMEET JI€JaTh BBIBOJBI U
MIPUBOJUT MPUMEPHI U3 IIPAKTUKH, HO JOITYCKAE€T HEKOTOPBIE HETOYHO-
CTH U HE3HAUUTEJIbHbIE ONIMOKH UM OMKCKH, YTO B II€JIOM HE BbI3bIBAET
COMHEHUI B OCBOCHUU JHUCLUIUIMHBI.
KoMnerenuum, 3akperui€éHHbIE 32 JUCHUIUIMHOMN, ¢(pOPMHUPOBAHBI HA
YPOBHE — XOpOLIMii (CpeaHuii).
OLICHKY «Y/OBJICTBOPHTEIbHO» 3aCIyKNBAET CTYACHT, KOTOPBII HE B
IIOJIHOW Mepe BIIAJIEET HAaBBIKAMHU JIOTHYHO W ApI'YyMEHTHUPOBAHO U3JIa-
raTthb CojiepKaHue MaTepuaia, UMeeT 00Ie 3HaHUsI OCHOBHOIO COJIEp-
[ToporoBblil ypo- | ’KaHUS JUCLUILIMHBI 0€3 OCBOEHHUSI HEKOTOPBIX CYIIECTBEHHBIX 10JIO-
BEHb «3» (ylOBJe- | )KEHMI, JOIyCKaeT HETOYHOCTH U 3aTPYJHSIETCS B TEOPETUUECKUX BbI-
TBOPHUTEIIBHO) BOJIaX, OJJTHAKO YMEET IIPUMEHTh 3HAHUS U YMEHUS B IPAKTUYECKUX
paboTax, BiajieeT HaBbIKaMu padOThl CO CIIPAaBOYHOM M y4eOHOM uTe-
paTypoi, yMeeT I0Jb30BaThCsl HOPMAaTHUBHBIMH JJOKYMEHTAMMU.
KoMnerenuum, 3akperui€éHHbIE 32 JUCHUIUIMHON, ¢(pOPMUPOBAHBI HA
YPOBHE — 10CTATOYHBIIA.
OLICHKY «HEYJOBJIETBOPUTEIBHO» 3aCIyKUBAECT CTYACHT, KOTOPBIM HE
MyHMMaNbHBIM | OCBOWJI 3HAYMTENBHYIO YacTh COJEPXKAHHS JAWCUIUIUIAHBI, JIOITYCKAaeT
YPOBEHb «2» (He- | CYIIECTBEHHBIC OIIMOKHM B W3JIOKEHUW MaTepHalia; He B IOJHOW Mepe
YIOBIIETBOPHU- BJIAJICET METOJAMU BBINOJHEHUS THAPABINYECKUX PACUETOB; HE yMEET
TEJIBbHO) BBIJICJINTH TJIABHOE U CEJIATh BBIBOJIBI.
KoMnereH1um, 3aKkperui€HHbIE 32 JUCHUIUIMHOMN, He C()OPMHUPOBAHBI.

Cpennuii ypoBeHb
«»
(xoporo)

7. YueOHO-MeTOAN4YeCKOe U MHPOPMAIIMOHHOE o0ecriedeHHe TUCUUIIIMHBI
7.1 OcHOBHAas JuTepaTypa

1. T'uapasnuka: Yueonuk / A.Il. Ucaes, H.I'. KoxeBuukona, A.B. Emun — M.:
HULl UHOPA-M, 2015. — 420 c.

2. KoxesnukoBa H.I'., Torynosa H.II., Emun A.B., llleBkyn H.A., KpuBuan-
ckuii B.®. [Ipaktukym no runpasiuke: YueoHoe nocooue M.: HUL] UHDOPA-M,
2014. - 428 c.

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

4. MexaHuka )XKUJIKOCTH U Ta3za: 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.
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7.2 lonmosiHUTEIBLHAS JIUTEpaTypa

1. XKyp6a M.I'., CokomnoB JI.W., I'oBopoBa XX.M. Bonocuabxenue. [IpoekTu-
pOBaHUE CUCTEM U coopyxeHui. YueOHoe nmocobue. T.1. — M.: UznatenbctBo ACB,
2003. - 288 c.

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

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

4. Kanexkun A. A. I'mapaBivka u rUapaBINYeCKUE MalMHBL: Y4yeOHOe Mmoco-
oue. — M.: Mup, 2005. — 512 c.

5. Opnos B.A., KBurka JI.A. BonocHabxenue: Yueonuk. — U.: UTHOPA-M,
2015.-443 c.

6. llleBeneB @.A., llleeneB A.D. Tabnuipl 11 THAPABIUYECKOTO pacyeTa
BOJAOIPOBOHBIX TpyO: CipaBouHoe nocodue. 9-¢ u3a. — M.: OO0 «bACET», 2007.
— 336 c.

7.3 HopMmaTHBHBIC IPABOBbIC AKTbI

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

2. CIT 31.13330.2012 «CHulI 2.04.02-84*. Bonocnabxxenue. HapyxHubie cetu
U COOPY>KEHUS.

3. TOCT P 51232-98 «Bopa nutheBas. O0uiue TpeOoBaHUS K OpraHU3AINU
METO/IaM KOHTPOJIS KaueCTBa.

4. CanlluH 1.2.3685-21 «I'urnennyeckue HOpMaTUBLI U TpeOOBaHUs K oOec-
MeYeHn0 0e30MmacHOCTH U (MiIu) 0e3BPEHOCTH JIA YeJloBeKa (DaKTOPOB Cpebl 00u-
TaHUS

7.4 MeTogu4ecKue YKa3aHHsl, PEKOMEHAAUMH U APyrue MaTepuajbl K
3aHATUAM

1. KoxeBuukoBa H.I'. I'mapocratuka: meroauueckue 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 nmenu K.A. TumupszeBa. - Mocksa: PITAY-MCXA umenn
K.A. Tumupszesa, 2019. —154 c.—Tekcr : anexrponnsiii. DOI: 10.34677/2019.049

3. KoxesnukoBa H.I'., Emun A.B., llleBkyn H.A. u ap. ['mapasnuka, rumapo-
MalIuHBl U CENbCKOX035UCTBEHHOE BoJlocHaOkeHue Yacte 3. ['mapaBiandeckue ma-
bl [Ipaktukym / H.I'. KoxkeBuukoBa, A.B. Emun, H.A. [lleBkyH, A.B. [Ipansrii.
M.: U3n-Bo PTAY-MCXA, 2016. 82 c.
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4. Koxesuukora H.I'., Emun A.B., [lleskyn H.A., Ipansiii A.B. ['mgpasnuka :
Metoauueckue ykazanus / KoxkxepaukoBa H.I'., Emuna A.B., llleskyn H.A., [{pansrii
A.B. —M.: U3n-Bo PTAY-MCXA, 2016, 40 c.

5. KoxesnukoBa H.I'., Emun A.B., llleskyn H.A., Ipansiii A.B. KXypnan
nabopatopHeix pabor mno gucuuruimHaM  «lmapaBiaukay, «lmwapaBiauka U
TUApABIMYECKUE MamuHbel», «[uaporazonunamukay u «BomocHabxenue» /
KoxesuukoBa H.I'., Emun A.B., llleskyn H.A., Ipansiii A.B. — M.: OO0 «YMII
«Tpuanar», 2015. — 44 c.

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

8. Ilepeyennb pecypcoB MH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«/HTEepHET?, HEOOXOAMMBIX /IJIs1 OCBOCHUSI AMCIUTLIUHBI (MOIYJIs1)

1. http://www.agrovodcom.ru OOO «ArpoBoakoM» OQGUIUATBHBIN aAUIEp
KPYMHEHIIINX MPOU3BOAUTENEH HAaCOCHOTO 00OpymoBaHHus Poccuu (OTKPBITHIA JOC-
Tyn).

2. http://library.timacad.ru DnekTpoHHO-0ubIMoTeuHass cucrema I[[Hb nmenu
H.N. KeneznoBa ®I'6OY BO PI'AY-MCXA umenu K.A. TumupsizeBa (OTKpBITHIN
JOCTYTI).

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

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

9. IlepeyeHb NPOrpaMMHOro odecnedyeHuss 1 MHPOPMANMOHHBIX CIIPABOYHBIX
cHCTEM

Tabnumal O
IlepeyeHb MPOrpaMMHOro odecne4eHus
HaumeHoBaHue
Ne pa3aeiia yueOHOM HaumeHoBaHue Tun ABTO I'on
n/n | AMCHUIIMHBI (MOIY- NporpamMmbl NporpamMmbl P pa3padoTKu
JIs)
Paznen 1 «I'mppaBnu-
Ka» .
1 |Pazgen 2 «I'mopasnu- M1cros306f; Office OducHslii naker Microsoft 2021
YecKue MamuHbl. Bo-
JIOCHAOKEHHE)
Paznen 1 «I'mppaBnu-
Kay
2 |Paznmen 2 «I'mapaBmu-| Sunexc Tenemoct |Buaeokondepenuuu| SAnnexc 2021
YecKue MamuHbl. Bo-
JIOCHAOKEHHE)
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10. Onucanue MaTepuaJIbLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOM ISl
OCyILIeCTBJIEeHHSI 00Pa30BaTEIbLHOIO MPOoIEcca MO JUCHUILIMHE (MOYJII0)

Tabnuua 11
Ceenenus 00 o0ecne4eHHOCTH CNIENMATU3HPOBAHHBIMHY AYAUTOPUSMHU,
Ka0OMHeTaMM, 1a00paTOpUAMHU

HauMeHOBaHHe CENHATLHBIX MOMe-
LeHU# U TOMelleHH i J1JI CaMOCTOsI- OcHalleHHOCTH CleUAIbHBIX IOMELeHU I U 10-

TeJbHOI padoThl (Ne yuedOHOro Kopmyca, MellleHUH IS CAaMOCTOSITeILHOM padoThI**
Ne aynuropun)

1 2

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

3. docka HacteHHas 3-anemenTHas (MuB.Ne
210136000005980)

23 kopmyc, 76 ayautopus 1. Crenn rupaBiInyecKuil yHUBEpCabHBIH J1abopa-
topubiil ['VJIC-1 (MuB.Ne 210134000002961)

2. CTeH ruipaBIUYeCcKuil yHUBEpCalIbHBIH J1abopa-
topubiil I'VJIC-2 “T'mapoctatuxa” (MuB.Ne
210134000002962)

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

4. Emkoctp ans Boabl (MuB.Ne210134000001926)

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

6. JlaTuuk pacxoja ¢ UHAMKALMEN MapaMeTpoB
(MuB.Ne210134000002783)

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

8. lllkad cucrempl ynpaBieHuUs: ¢ HHAUKATOPAMHU
(MuB.Ne210134000002784)

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

10. Ctena nabopaTopHBIN MO UCCIICTOBAHUIO pa0OTHI
ITHEBMATUYECKON BOJONIOABEMHON YCTAHOBKH
(MuB.Ne 210134000002963)

Jlist camocTOsATEeIbHOM paboThl CTYACHTOB TaK e MpelycCMOTpeHbl UuTasb-
HbIi 3a1 LlenTpanbHoil HayuHolt 6oubnuoTexu nmenu H.U. XKenesnosa PTAY MCXA
umMenu K.A. TumupsizeBa 1 KOMHaATBhl CAMOTIOATOTOBKHU CTYJIEHTOB B OOILIEKUTHUSX.

11. MeToanuyeckue peKOMeHIAIMU 00y4aI0IMMCS 110 OCBOCHUIO U CIIUTIIUHbI

OO6pa3oBaTenbHbIN MpoIecC MO AUCIUIUIMHE OpraHu30BaH B (popme ydeOHbIX
3aHATUN (KOHTaKTHas paboTa (ayaUTOPHOW M BHEAYAUTOPHOMN) 00ydJaroNuxcs ¢ mpe-
rojaBaTeyieM U CaMOCTOsITeNIbHAsI paboTa oOydaromuxcs). Y4ueOHble 3aHATHS (B TOM
quclie TI0 pean3aliy MPakTUYeCKON MOArOTOBKH) MPEACTABIICHBI CIEAYIOIINMH BH-
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JaMH, BKJIIOYasl y4cOHBIC 3aHATHUS, HAMPABICHHBIC HA TMPAKTUYECKYIO IOIATOTOBKY
00y4aroUINXCs U MPOBEACHHUE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH

JeKIUHU (3aHATHS JICKITAOHHOTO THTIA);

nabopaTtopHbie pabOThI (3aHATHS CEMUHAPCKOTO THUIIA);

IPYIIIOBBIC KOHCYJIbTAIUH;

WHIUBUIyaJIbHBIC KOHCYJBTAllMM M HWHBIC yYeOHBIC 3aHATHSA, MPEAyCMaTpH-
BaIOIINE WHINBUYaIbHYIO pa0OTy MPENoaBaTesi ¢ 00yJIaronuMCs;

camocCTosITeNTbHasl padoTa 00yJaroIuXCs;

3aHSTHS MHBIX BUOB.

Ha y4eOHBIX 3aHATHAX 00YYaroIIMecs BBIMOIHAIOT 3allJTAHMPOBAHHBIC HACTOS-
e TPOrpaMMoOi OTIEIbHBIC BUIBI YUYEOHBIX pa0dOT, B TOM YHCIIC OTIACIBHBIX 3JIc-
MEHTOB paboT, CBSI3aHHBIX ¢ OyayIIel podecCHOHaTbHON AeSITeIbHOCTBIO.

[ToceleHne JIGKITMOHHBIX 3aHITHH SBISETCS 00s3aTeIbHBIM. [IpomyreHHbIH
JCKIIMOHHBIN MaTepual HeOOXOJAMMO 3aKOHCIICKTUPOBATh U MPEIOCTABUTH JIEKTOPY
JUTSL OTPaOOTKHU.

[Tpu mpoBeneHUH JT1aOOPATOPHBIX PabOT CTYACHT JOHKCH UMETh CBOM TEpPCO-
HaJIBHBIN JKYPHAJ JIS BBITIOJIHCHHS JIA0OPATOPHBIX PabOT, KOTOPHIH OH 0popMIIsIET B
OTJEIBHOM TEeTpaju WM Ha JUcTax ¢opmara A4 B COOTBETCTBUU C YCTAaHOBJICHHOU
dbopmoii. Hanuume ogHOTO KypHaia Ha ABYX M Oojiee CTYJISCHTOB IMPH BBHITIOJHECHUN
1abopaTopHOM paboThI HEAOMYCTUMO.

[lepen nauanom nabopaTOpHOW pabOTHI CTYACHT JOJDKEH CaMOCTOSTEIHHO
YSICHUTB: COJCP)KaHME PadOThI, MMOCIIECIOBATCILHOCTh BBITOJIHCHUS HAOIIOACHUN H
WU3MEPCHUM, METOJUKY O00pabOTKH IKCIIEPUMEHTAIbHBIX JaHHBIX. OOIIHMe CBEICHUS
0 TeMaM JIaOOpPaTOPHBIX pabOT MPEICTABICHB B METOIUYCCKUX YKA3aHHUAX K IPO-
BeJICHUIO J1abopaTopHBIX pabdoT. IlpomymeHHple mabopaTopHble paOOTHI MOJJICKAT
0TpabOTKE B COOTBETCTBHU C TPaPUKOM OTpaOOTOK, COCTABISIEMBIM 3a JIBE HEICIH /10
KOHIIa Y4eOHOTO cemecTpa.

[Tpr m3ydeHUM Kypca TUCHUILIMHBI 0CO00¢ BHUMAHHUE CIICIYET yJCIUTh Clie-
TYIOIIMM BOIIPOCAaM: OCHOBHOE yYpaBHCHHME THAPOCTATHKH, CHIIBI JIABJICHUS Ha ILIO-
CKHE ¥ KPHBOJIMHEHWHBIC TIOBEPXHOCTH, ypaBHEHUE bepHYysuH, moTepu Hamopa, uCTe-
YCHHE KHUJIKOCTH Yepe3 OTBEPCTHS U HACAJKH, THIPABINYCCKUH yaap, OCHOBHBIC T10-
KazaTtenu paboThl HACOCOB, paboYKe XapaKTEPUCTUK HACOCOB, XapaKTEPHUCTUKA TPY-
OompoBo/ia, mapauienbHas U MocieoBaTeIbHas padoTa HACOCOB, KaBUTAITHSI.

Buabl u gopMbl 0TPa0OTKH NPONYIEHHBIX 3AHATHI

CTyneHT, MpOMyCTUBIINN JIEKIIMOHHOE 3aHATHE, 00s3aH CAMOCTOSITEIIEHO MPO-
paboTaTh HPOMYIIEHHYIO TeMy (pa3ziei), MpeloCTaBUTh MPENnoJaBaTeIi0 KOHCIIEKT
MPOMYIIEHHOW JIEKIINN U OTBETUTh B YCTOH (popMe Ha BOMPOCHI 3aaBacMble MPEIo-
JaBaTeseM Mo TeMe JICKIHH.

[TpomymieHHbIE Ta0OpaTOPHBIC 3aHATHS OTPAOATHIBAIOTCS B KOHIIE CEMECTpPa B
COOTBETCTBHE C YCTaHOBJIICHHBbIM Kadenpoil rpaduxom otpadotok. [lepex orpabot-
KO J1abopaTopHOii pabOTHI CTYIEHT CAMOCTOSTENIHO HU3y4YaeT TEOPEeTHUECKUI MaTe-
puan mo TeMe paboThl, TOPSIIOK €€ MPOBEICHUS U METOAUKY OOpabOTKH OMBITHBIX
TaHHBIX. [laHHBIC MOJIyYEeHHBIC TPY BBITIOJHEHUU MPOMYIIEHHOW TabopaTopHO pa-
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OOTBI 3aHOCHUT B 3apaHee MOATOTOBIECHHBIN oTyeT. [locne 06paboTKH ONMBITHBIX JIaH-
HBIX 0()OPMJICHHBII JOKHBIM 00pa3oM OTUYET O BBIMOJIHEHUU J1a00paTOpHOM paboThI
IIPEIOCTABIAETCS BEYILEMY ITPENOIABATEIIIO IS 3AIUTHI.

12. MeToanyeckne peKOMEHIANNH NPENOAABATEIAM 110 OPraHNU3alMU 00yYeHUs
10 AUCHHILINHE

Haunyumeit ¢opmoii opranuzanuu o0yudeHuss nucuuiiuHe «[ uapaBivka»
MpeICTaBIACTCA Takas, IpU KOTOPOW BCe BUJbI YUEOHBIX 3aHATUN (Jiekuus, jadopa-
TOpPHBbIE 3aHATHUS, pacueTHO-rpaduyeckue paboThl) 00pa3ylOT €IUHbIA B3aMMOCBS-
3aHHBIA Y4eOHBIN Tpouecc. [ 1aBHBIM 3BEHOM 3TOTO MpoILEcca SIBISIOTCS JEKIUHU, Ha
KOTOPBIX HAJIAraeTCs OCHOBHOE COAEPKAHHUE Kypca M JAeTCs HaydHas U METOIHUYe-
CKasl yCTaHOBKAa B M3YYEHUHU MPENOIaBAEMOM OUCHMIUIMHBL 1Ipu ycioBumn cBoeBpe-
MEHHOT'O 3aKpeIUICHHs JEKIMOHHOIO MaTepHuana Ha IPYNIIOBBIX 3aHATUAX U B IPO-
1IECCE BBIMOJIHEHUS JOMAIIHUX 3aJJaHUI CTYJEHTHI SIBJSIOTCS HA OYEPEHbIE JEKIUU
JOCTAaTOYHO MOATOTOBJIEHHBIMHU JUJISL UX IPOCIIYIIIMBAHUS U YCBOEHHUS.

Bo Bpems nekiuii 1eMOHCTpauus ClaioB WIN MPE3EHTAUNUN SBIAETCS MpeN-
nourutenbHee. [I[puMeHenne cinaiioB U npe3eHTanuii Tpedyer TaTeabHol paboThl,
M0 METOJUYECKOMY O00ECIEYEHUIO TaKUX 3aHATUI: 0TOOP HEOOXOIUMBIX (PParMEeHTOB
(GUIBLMOB U CNANI0B, TOJ00p WILTIOCTpAUi U YepTexeH, MpoBepKa KayecTBa UX Je-
MOHCTpALMH, 3aTPAYNBAEMOI'0 BPEMEHS U T.1.

IIpoBenenue 1a00PATOPHBIX 3aHATHI SBISIETCS OJHUM W3 BaXKHEUILIHX 3Je-
MEHTOB 3aKpEIJICHUS! POUJEHHOr0 MaTepHalia, a TakkKe MPUOOpETeHUs MpaKTHye-
CKHMX HaBBIKOB CTYJ€HTaMHU.

JlabopaTopHble 3aHATUA 1iesiecooOpa3Hee MPOBOAUTH ¢ noArpymnmnoit. Heo6xo-
MO 3apaHee U3BECTUTh CTYJEHTOB O TeMe OyyIero 1abopaTopHOro 3aHsATHS, YKa-
3aTh Ha HEOOXOAMMOCTb CAMOCTOSITEILHOTO O3HAKOMJIEHHUS C:

— 1eJbI0 JTa00PaTOPHON PaboThI;

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

— TIOPSAJIKOM BBITIOJIHEHUS pa0OTHI M CHATHEM HKCIIEPUMEHTAIbHBIX JaHHBIX;

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

— IolyMaTh O BBIBOJAX, KOTOPbIE HEOOXOAUMO CeNaTh B KOHIIE paOOTHI.

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

Bce naboparopubie paboThl TOIKHBI OBITH 0POPMIIEHBI B OT/IeTbHOM <«OKypHa-
Je AJis J1abopaTOpHBIX PabOT». DTO MOKET ObITh OTJEIbHAS TETPaab, B KOTOPOU CTY-
JICHT HAa OCHOBE METOJMYECKHX PEKOMEHJAlUi AJis MpOBEeACHUsl J1abopaTopHOM pa-
00ThI, pa3pabOTaHHBIX KaQeapol, TOTOBUT CBOW MEPCOHAIBHBIN KOHCIEKT, JIMOO OT-
JEeNbHBIA pa3paOOTaHHBIM U U3JAHHBIN Kadenpoil MakeT KOHCHEKTa J1abopaTopHOU
paboTHI.

[Ipu gocTaTOYHON TEXHUUYECKOW OCHAIIEHHOCTH y4eOHOW abopaTopuu Ka-
(beapsl CTYACHTHI BBITTOJIHSIOT Ja00paTOpHYIO paboTy, MpeaBapUTEIbHO Pa30UBLINCH
no «Opuragamy», BKIOYaomuM B ce0s no 4 — 5 crynentoB. Ecim e HeT Takoil Tex-
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HUYECKOH BO3MOXKHOCTH, TO nabopaTtopHast paboTa BEIIOIHSETCS Cpasy Bcel moj-
TPYTIIION WK %2 TIOATpyIIITEL Ilpu sToM mpemomasaress pacrpezenser Mexuy cry-
ACHTaMH O00S3aHHOCTH II0 BBINOJIHEHHIO 1ab0paTOpHO paboTEL, CTapasch 3azjeicr-
BOBATh B pabOTe Kak MOYXKHO GOJTbIITe CTYLEHTOB.

Ilepen mposenernem nab0paToOpHO PaboTk! [IperofiaBaTenb UId acCHCTH-
PYIOIINH eMy HHXeHep (mabopanT) yuebuoiz n1abOpaToOpUy IPOBOIUT UHCTPYKTaX II0
TEXHUKE 0€30I1aCHOCTH.

ITocne cuATHS OmBITHEIX AGHHBIX CTYICHTBI 06pabaThIBAIOT Pe3yJbTaTEl JKC-
TIEPUMEHTa, CTPOSIT rpaduku (ecian oHu TPEAyCMOTPEHEI B paboTe), NeNar0T BEIBOIEL
110 pabore.

Ilocne BemomHEHHUS nabopaTopHo#t paGoTe! [EIeCO00PasHO IMPOBOMUTE ee
«GalETy». ITO MO3BOJAET CTyHEHTaM €lle pa3 IOBTOPHUTH U OCMBICIIHTE IPOiineH-
HBIH MaTepHal, a IperofaBaTelno OLICHUTE CTENEHb YCBOCHHUS IIPOHIEHHOTO CTyZHeH-
TaMH MaTepHaa.

IIporpammy pazpaGoran (m):

leBxyn H.A., K.C-X.H., IOLIEHT - _— >

" (moxmmuce)

29



PENNEH3 WA
Ha pa6ouyio nporpammy aucuuniansel «b1.0.11 THAPABJIUKA »
OIIOII BO mo nanpasienuo 13.03.02 «31eKTpo3HEPreTHKA H 3JIEKTPOTEXHHKAY,
HANPaBJEHHOCTh «)JIEKTpocHAGKeHHe» (KBaIn(UKANMs BBIIYCKHHKA — 0aKajJaBp

AnnpeessM CepreeM AHIpeeBHYEM, TOUEHTOM KabeAps! «ABTOMATH3AlMH H POOOTH3AINH
TEXHOJIOTHYECKHX IIPOIECCOB MMeHH akanemuka M.®D. bopoaunay, KaHIAAATOM TEXHHYECKHX Hayk,
(majmee IO TEKCTY pEIEH3EHT), IPOBEAEHA peleH3Ms paboded MPOrpaMmbl IHCLHUITHHEI
«Cuppasnukay OIIOII BO mo nampaBnenuro 13.03.02 «DneKTposHEPIETHKA U 3JEKTPOTEXHUKAY,
HampaBlIeHHOCTH «DIeKTpocHaO)eHuey (bakamaBp) paspabortanHoii B ®I'BOY BO «Poccuickuit
rocyapcTBeHHbI arpaprbii yHuBepcuteT — MCXA umenu K.A. Tumupsasesa», Ha Kadempe
SIEKTPOCHAOKEHHS U TEIUIOIHEPTeTHKA MMeHH akanemuka M.A. Bymsko (paspaboruuk — IlleBkyH
Huxomait AnexcanapoBHd, JOIEHT, K.C-X.H.).

PaccMOTpeB IIpe/CTaBIEHHBIE HA DELEH3UPOBAHME MAaTEPHAaNBl, DELEeH3eHT MpHIIEl K
CIIEIYFOIIAM BBIBOJAM: '

1. Ilpenbsasiennas pabodas Mporpamma AUCHUIUIMHEI «[HIpaBiuKay» (Jalee II0 TEKCTY
[Iporpamma)  coomeemcmeyem  TpeboBanusm - ®TOC  BO mo mampasmenmio  13.03.02
«DNEKTPOIHEPreTHKA M ONEKTpOTexHuKay». Ilporpamma codepoicum BCE OCHOBHBIC pasfieibl,
coomsemcmsyem TpeOOBAHUAM K HOPMATHBHO-METOJUYECKAM IOKYMCHTAM.

2. Ilpencranennas B IIporpamMme aKkmyaibHocmb Y9eOHONW JHUCHMIUIMHBI B PaMKax
peamuzaruu OITOIT BO ne nodnesicum comuenuro — TACLMIUIAHA OTHOCUTCS K 00S43aTENBHON YacTd
yaebnoro mukna — b1.

3. TIpencrasnennsie B [IporpaMme yeiu TUCUUILUTHHEL coomeemcmeyiom TpeboanusM OI'OC
BO nampasnenuns 13.03.02 «31eKTpOsHEPTETHKA U 3JIEKTPOTEXHUKAN.
B cootBerctBum ¢ IIporpammoii 3a gucnuruinHON «[ HApaBIHKa» 3aKpeIllIeHO 2 KOMHemeHUUU.
Hucruunaa «[uapaBiuka» W mpeacraBieHHas [Iporpamma cnocobna peanusoéams HX B
00BsABIEHHBIX TpeOOBaHUAX. Pe3ympTaThl 00ydeHUs, IIpeacTaBlIeHHbIe B IIporpaMmme B KaTeropusx
3HaTh, YMETb, BIANETh COOMEEMCIMEYIOM CHeUH(PUKE - U CONEPXKAHUIO JUCLUIUIMHBEL U
O0eMOHCIMPUPYIOM 803MOHCHOCHDb TIOTYISHHUS 3asIBIIEHHBIX PE3yIbTAaTOB.

4. O6mas TpyI0EMKOCTh HUCHUIUIHEB! «[ HapaBIuKay cocTaBisieT 4 3auéTHble enuHULEl (144

qaca).

5. Wuadopmarmss O B3aMMOCBS3M H3y4aeMBIX [HUCHHIUIAH K BOIPOCAM HCKIFOYCHHS
IyONUpOBAHUS B COJEPKAHWHM MUCHUIUINH coomeemcmeyem JIeUCTBUTENBHOCTH.  JIHCIUIIIAHA
«ugpaBivka» B3auMocBszana ¢ apyrumu gucnummsaamu OIIOII BO m Vuebmoro mimaHa 1o
manpasienuo 13.03.02 «DnekTposHepreTuka U 3JIEKTPOTEXHUKa» H BO3MOKHOCTh NyOIHpOBaHHUS B
COIEPIKaHUH OTCYTCTBYET.

6. IlpencraBienHas [Tporpamma IPEeToIaraeT HCTIONTb30BAHUE COBPEMEHHBIX
06pa3oBaTeNbHEIX TEXHOTIOTHH, UCIIOMb3yeMble TIPH PealH3allii Pa3IMUHbIX BUAOB y1eOHOH paboThL
@opMBI 06pa30BaTENbHBIX TEXHOJIOTHI_CO0MmEemcmeyom CreluprKe TUCIUILIHHEL
7. Tlporpamma IuCHHIUTHEBI «[HIpaBIuka» NpenmonaraeT 6 3aHATHI B HMHTEPAKTUBHOH

hopme.

8. Bumpl, comepkaHHe W TPYHOEMKOCTH  CAMOCTOSTENBHOM  paboThl  CTYICHTOB,
IpencTaBleHHble B IIporpamme, coomeemcmsytom TpeOOBAaHUSIM K IOArOTOBKE BBIITYCKHUKOB,
copepxamumes Bo @TOC BO nanpasienus 13.03.02 «D1eKTpOsHEPTeTHKA U 3TEKTPOTEXHUKAY.

9. IlpencTaBneHHEIE M ONHMCaHHBIE B IIporpamme (OpMBI mexywetl OLCHKHM 3HAHHH
(BBIIOJIHEHWE W 3amUTa J1abopaTOpHBIX paboT, ydacTHe B TECTUPOBAHUM, BBINOHEHHE DPACUETHO-
rpabudeckoli paGOTBl W AyOWTOPHBIX 3alaHUAX - pabora ¢ TEXHUYECKOH JHUTEeparypoil),
coomeemcmeyiom CrennbuKe TUCIUIUTUHEI B TPeOOBaHUIM K BBIITYCKHUKaM.

®opMa IIPOMEKYTOYHOTO KOHTPONS 3HAHWH CTYIEHTOB, TpelycMOTpeHHas IIporpammoxn,
ocyImecTBIseTcs B GopMe dK3aMeHa, YTO coomeemcmayem CTaTycy NUCUMIUIAHBI, KaK AHCLUIIIHHEL
obszarenbHOM YacTy yaebuoro mukia — b1 ®T'OC BO nanpasnenus 13.03.02 «3nekTposHepreTHLKa 1

SJIICKTPOTECXHUKAN.




10. ®opMbl OLEHKH 3HaHWM, MpelcTaBleHHbBIe B [Iporpamme, coomeemcmeyrom cnenuduke
TVCITUILINHEI U TPeOOBaHUAM K BEITYCKHHUKAM.

11. YyebHo-MeToMMUeCcKOe oOecnedeH e NUCIUIIINHBI IPEICTaBICHO: OCHOBHOM TUTEpaTypoit
— 4 ucrounuka (0a30Bblll yueOHUK), TOMOTHUTENBHON IUTEPATYpoll — 6 HauMeHoBaHMH, VIHTEpHET-
pecypcel — 4 wucrounuka u coomeemcmeyem TpeboBanusm OI'OC BO mampapmenus 13.03.02
«DJIEKTPOIHEPTETUKA U DTIEKTPOTEXHUKA.

12. MarepuanbHO-TEXHHUECKOEe OOecredeHne UCITMIUIMHBI COOTBETCTBYET  CIECIHH(HKE
JUCHIMITIHHEI «] uapaBnuka» U o6eceynBaeT UCIIOIb30BAHNE COBPEMEHHBIX 00pa30BaTeIbHEIX, B TOM
YHCJIe UHTEPAKTUBHBIX METOJIOB 00yUEHUSL.

13. Metomuueckue  pPeKOMEHIAIMM  CTyIE€HTaM W METOJUYECKHE  PEKOMCHIAINU
[IPETIOABaTeNsIM II0 OpraHu3aluy 00y4eHMs 10 NUCHUIUIMHE Jal0T TpeJCTaBICHHE O CHEIH(UKe
o0ydeHus 10 TUCIUIUTHHE «] WapaBIHKay.

OBIIUE BbIBOJbI

Ha ocHOBaHuMH IpOBENEHHOTO PELEH3MPOBAaHUS MOXKHO CHeNaTh 3aKIIFOUeHHUE, YTO XapakTep,
CTpyKTypa U coxepskaHue paboueidt mporpamMmbl mucruruivebel  «['unpasmuka» OIIOII BO mo
HaIpaBJICHUO 13.03.02 «DJIEKTPOIHEPTETHKA U 3JIEKTPOTEXHUKAY, HalpaBJIEHHOCTH
«DnexkrpocHabxkenue» (kpamubuKalds BBITYCKHWKA — OakanaBp), pa3pabortannas IlleBkyHOM
Hukomaem AnekcaHIpoBHYEM, JIOIEHTOM, K.C-X.H. CO0OTBeTcTByeT TpeboBanusm PI'OC BO,
COBPEMEHHBIM TpPeOOBaHUSAM SKOHOMUKH, PHIHKA TPyIa U IO3BOJNUT MPHU €€ peaTu3alliy YCIEIIHO
obecneunTs GOPMUPOBAHUE 3aSBICHHRIX KOMITETEHLIAH.

Penensent: AunpeeB C.A., noueHT Kadenpsl K ABTOMATH3AIUH U POOOTH3ANNN TEXHOIOTHUSCKUX

—># JPOIIECCOB MEHH aKafemMuka 11.®. boponuHay, K.T.H.
) \ e 9 G
g7/, « 5y & 2024 r.




