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AHHOTALINA

padoueii nporpammbl yueOHoi aucuuminabl 51.0.27 «I'TAPABJINKA» nis
NMOATrOTOBKH 0AKAJABPOB M0 HAanpaBJeHUu10 NoaAroroBku 13.03.02 «aekrpo-
JHEPreTUKA U NIEKTPOTEXHUKA), HANPABJIEHHOCTH «JIEKTPONPUBOA H aBTOMA-
THKA

Heablo ocBoeHust TUCHUILINHEBI L{enbro ocBoeHus nuciuiunel «l uapasnu-
Ka» sBisieTcss (popmMupoBaHHe y 00y4arolUXCs KOMIETEHIMH, 00ecrneurnBaronnx
CIIOCOOHOCTh K PEIICHUIO DKCIUTYaTallUOHHBIX, TEXHOJIOTUYECKUX U MPOEKTHBIX 3a-
na4 npodeccuoHaIbHOM A TENIbHOCTH, @ UMEHHO: ONPEENsITh KPYT 3aJa4 B paMKax
MOCTABJIICHHON 1EIN W BBIOMpaTh ONTUMAJIbHBIE CIOCOOBI UX pEUICHUs, UCXOAS U3
JNENCTBYIOIINX MPABOBBIX HOPM, UMEIOIINXCS PECYPCOB U OTPAHUUYECHUI; IPUMEHSTh
COOTBETCTBYIOIINNA (PU3UKO-MATEeMATHUECKUH armapaT, METO/Ibl aHalu3a U MOJEIIH-
pOBaHUsA, TEOPETUUYECKOT0 W SKCIEPUMEHTAIBHOIO HCCIEAOBAHUS NPHU PEIICHUU
npodeccuoHanbHbIX 3a/1a4

MecTo AuCHUILIMHBI B Y4eOHOM IUIaHe: JUCIUIUIMHA BKIIOYEHa B 00s3a-
TeJIbHYIO YacTh Y4eOHOro IjIaHa Mo HarpasieHuto noarotoBku 13.03.02 «DnekTpo-
DHEPreTUKA U JIEKTPOTEXHUKay», IUKI b1l., aucuuninuHa ocBanBaercs B 5 ceMecTpe.

TpedoBanus K pe3yabTaTaM OCBOCHHA JMCHUIIMHBI: B pE3yJIbTaTE OCBOE-
HUSL TUCUMIUIMHBI opmupyrotcs cieaywoomue komrnereHuun: YK-2 (YVK-2.1; VK-
2.3), OIIK-3 (OIIK-3.5).

Kparkoe comepxkanme  aucuumimebl:  ['mapocratuka.  CocTosiHUA
aOCOJIOTHOTO M OTHOCHTEIIBHOTO PaBHOBECUS JKMIKOCTH. ['mapocrtarnueckoe
JaBJeHUE W €ro CBOMCTBa. AOCOJIIOTHOE M M30BITOYHOE AaBieHHe, BakyyMm. Cuiia
JABJICHUS KUIKOCTH HA TUIOCKUE M KPUBOJIMHENHBIE MOBEPXHOCTU. [ HaApoIMHAMUKA.
YpaBaenue bepHyIUH sl MOTOKA UACATBHOW U pealbHOMN KUIAKOCTH. Dusnueckui
CMBICII U rpaduyeckas UHTepnperauus ypaBHeHus bepnymnmu. Pexxumbl qBUXKEHUS
xunkoctu. [lorepu Hanopa no anuHe. MectHble notepu Hamnopa. VMcreuenue uepes
MaJlble OTBEPCTHSI B TOHKOM CTEHKE M HACAJAKW NPU IOCTOSHHOM Harope.
['unpaBnuueckuit  ymap B HamopHoMm  TpybOompoBoje.  Knaccudukanus
TpyOonpoBoaoB. Ha3Hauenue, knaccudukanvs rupaBIndecKuX MaIIWH U 00JacTh
npumeHeHus. [lapamerpsl, xapakTepusyromue padoTy HACOCOB: I[0jaya, Harop,
MOIIHOCTh, Kij. JIunamuyeckue Hacocel. OObemHble Hacochl. Cucrema
BOJIOCHA0XEHUS, OCHOBHBIE 3JeMEeHThl. HOpMBI M pEXHUMBI BOJOMOTPEOJICHHUS.
Hanopno-perynupytouiue coopyxeHusi. TpeOoBaHuUsl, MPEeabABIIEMble K KaueCTBY
BOJIbI.

Oo6mas TpyaoeMkocTh AUCHMILIMHBI: 108 yacos/3 3au. ef.

IIpoMeKyTOUYHBIN KOHTPOJIb: DK3aMEH

1. Ileab oCBOEHHUS AUCHUILIMHDbI

[enbto ocBoeHus AMCHUILIMHBI «['HapaBinuka» sBiseTcs (GopmMupoBaHue y
o0yyaroumxcs KOMIIETEHIUH, O0ECHEeUMBAIOIUX CIOCOOHOCTh K PELIECHUIO JKC-
TUTyaTallMOHHBIX, TEXHOJOTHYECKUX M MPOEKTHBIX 3a/ad NpodeccHOoHaIbHOU nes-
TEJIBHOCTH, @ UMEHHO: ONPEAENATh KPYr 3aJa4 B paMKaX IOCTAaBJICHHOW LIEJIA U BbI-
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Ouparh ONTHUMAaNbHBIE CIOCOOBI MX PEIICHHs, UCXOMs U3 JACHCTBYIOMIMX MPAaBOBBIX
HOPM, UMEIOLIUXCSI PECYPCOB M OIPaHUYEHUN; TPUMEHATh COOTBETCTBYIOIIUN (PU3H-
KO-MaTeMaTHYEeCKUH armnapaT, METOJIbl aHaIM3a U MOJACIUPOBAHUS, TEOPETUUECKOTO
U DKCIEPUMEHTAIILHOTO UCCIEOBaHUS MPU PEUICHUH MPOPECCUOHANBHBIX 3a/lay ¢
UCIOJIb30BAaHUEM COBpPEMEHHBIX HU(PPOBbIX MHCTpyMeHTOB (Google Jamboard,Miro,
Kahoot) n nporpammubix npoayktos Excel, Word, Power Point, Pictochart u ap.

Hcnonb3oBanue HUQPPOBBIX TEXHOJOTUNA MOBBICUT 3(()EKTUBHOCTH 00pa3oBa-
TEJNBHOT'O IpOLIEcca, BCIAEACTBUE YIPOLIEHUS OPraHU3allMOHHBIX 3a]ad, 4YTO IM03BO-
JSIET YBETUYUTh 00beM 00pa30BaTeIbHOIO KOHTEHTA, OTPa00TaTh peajbHble HABBIKU
B BUPTYaJbHOU Cpee.

2. MecTO TMCHHUILJIMHBI B Y4e0OHOM Mpoiecce

HNucnumnraa «['uapaBaukay OTHOCUTCS K 00s13atenbHON yacTu biioka 1 «/{uc-
IUTTAHBL (MOJYJH)» ydeOHoro raHa. Jlucnumnuna «[ uapaBivkay peanuszyercs B
cootBercTBUM ¢ TpeboBanusamu OI'OC BO, npodeccuonanbubix crangaptos 20.012
PaGoTHHMK 1O OpraHu3aIy 3KCIUTyaTalluy AJIEKTPOTEXHUYECKOTro 000pyJOBaHUS Te-
1oBo aekTpoctaniuu, 20.030 PaGoTHUK MO TEXHUYECKOMY OOCTY>KHBaHUIO U pe-
MOHTY KaOelbHbIX JUHUHN anekTpornepeaaun, 40.180 Crneunanuct no npoeKTupoBa-
HUuI0 cucteM aekTpornpuBoaa, OIIOII BO u YuebGHoro miaHa mo HampaBieHUIO
13.03.02 «DneKTposHEpreTrKa U ANEKTPOTEXHUKAY, HAIPABIEHHOCTH « IEKTPOIPH-
BOJ U aBTOMAaTHUKa.

[IpenmecTByOmUMHA KypcaMH, Ha KOTOPBIX HEMOCPEJICTBEHHO Oa3zupyercs
muciuiuinHa « uapasnuka» aBistoTcs: «Beiciias marematuka» (1 xype, 1 u 2 ceme-
ctphl), «duszuka» (1 kypc, 1 u 2 cemectpsl), «Haueprarensnas reomerpusi» (1 xype,
1 cemectp), «mxxenepHas rpaduka» (1 kypc, 2 cemectp), «TeopeTnyeckas MexaHu-
Ka» (2 kypc 2 cemectp), «TeopeTnueckue OCHOBBI INEKTPOTEXHUKN» (2 Kypc, 3 ce-
MECTpBHI),

Huciumunaa «['uapaBinuka» SBIsSETCS OCHOBOIOJAraroliel M3ydeHus clre-
ayromux qucuuriui: «Termnorexuukay (3 kype, 6 cemecTp), « DIEKTPOTEXHOIOTHU
(4 xypc, 7 cemectp).

Oc0OEHHOCTBIO JUCHUIUIMHBI SIBISETCS HE TOJBKO €€ TEOPETUYECKOE, HO U
MPUKJIaJHOE 3HAYEHHUE MPU MOJr0TOBKE OakalaBpoB JaHHOIO Npoduiid. 3HaHus, Mo-
Jy4eHHbIE B XOJI€ OCBOCHHMH TUCUUILIUHBI «[ MapaBiuka», HEOOXOAUMBI JJI pealu-
3alMM IKCIUTYyaTallMOHHOTO, TEXHOJIOTUYECKOT0 ¥ MPOEKTHOTO BHJIOB JIEATEILHOCTH,
a IMEHHO: OIpEAeNIATh KPYT 3a7a4 B paMKaxX MOCTABJICHHOM 1IeJId ¥ BHIOUPATH OITH-
MaJibHbI€ CIIOCOOBI UX PEIICHUS, UCXOJ U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIO-
IIMXCA PECypcOoB M OrpaHUYEHUH; TMPUMEHATh COOTBETCTBYIOIIMNA (UBHKO-
MaTeMaTUYeCKU amnmapaT, METOAbl aHalIM3a U MOJEIMPOBAHUS, TEOPETUYECKOrO U
HKCIIEPUMEHTATBHOTO UCCIEOBAaHUS IPU PEIICHUH NMPOPECCUOHANIBHBIX 3a/1a4 C UC-
MOJIb30BaHUEM COBpPEMEHHBIX I poBbIX HUHCTpyMeHTOB (Google Jamboard, Miro,
Kahoot) u nporpammusix nponykroB MS Excel, Word, Power Point u np.

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, THIUBUAYAJIBHBIX BO3MOYKHOCTEH
N COCTOSAHUA 310POBBA TAKUX 06yqa}0m1/1xc;[.

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

OOpa3oBaTelIbHBIC PE3YJIBTATHl OCBOCHUS TUCIUTUIMHBI 00y4YarOmUMCS, TPe/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 Tabauue 2.



TpeOoBaHud K pe3yJibTaTaM OCBOCHHS Y4eOHOM TUCHMILIMHBI

Tabnuia 1

Ne | Kog Conepxanue WNHukatopel Komrie- B pesynbrate n3ydeHus: yaeOHOM JUCIUILUIMHBI 00YYarOIUecs] TOJKHBI:
/T |KOMITe- |KOMIIETEHIUH (MK € YacTH) HIHi 3HATh YMETb BJIAJIETh
TEHIIUU (s 3++)
1. |YK-2 Cnocoben onpenensars kpyr | YK-2.1 MPUHIHIEI GOPMYTUPO- | HOPMYIHUPOBATH B paMKax | HABBIKAMH (POPMYITHPO-

3a7a4 B paMKax MMOCTaBJIECHHON
LIEJIM U BBIOUPATh ONTUMAJIb-
HBIE CIIOCOOBI UX PEIICHHUS,
HCXOMS U3 ACHCTBYIOIIMX Ipa-
BOBBIX HOPM, UMEIOIIUXCS pe-
CypCOB U OTpPaHUYEHUN

@opMyIIHpyeET B paMKax
MOCTABJIEHHOM LEIU IIPO-
€KTa COBOKYITHOCTh B3au-
MOCBSI3aHHBIX 3a/1a4,
o0ecreynBaroImux ee 10C-
Tiwkenue. Onpeaenser
0>KHJIa€MbI€ PE3YJIbTATHI
peIIeHus BBIJICTICHHBIX
3aja4

BaHHA COBOKYITHOCTH
B3aMMOCBs3aHHBIX 3aJa4
JJI1 JOCTHUKCHUA IIOCTaB-
JICHHOM 11€JIM IIPOEKTa ¢
HCI0JIb30BAHUEM DJIEK-
TPOHHBIX PECYPCOB, CIO-
COOBI TIOJTYYEHUS OXKH-
JlaeMble pe3yibTaThl pe-
MICHUA BBIACIICHHBIX 3a-
nau

MOCTABJIEHHOM LEIU IIPO-
€KTa COBOKYITHOCTH B3aH-
MOCBSI3aHHBIX 337134,
o0ecreynBaroImux ee 10C-
TH)KEHHE C TPUMEHEHUEM
COBPEMEHHBIX IIU(POBBIX
uHcTpyMeHTOB (Google
Jamboard, Miro, Kahoot).
OTIPENIENIATH OXKHUIAEMbIE
PE3YJIbTaThl PELICHUS BbI-
JeTICHHBIX 3a/1a4.

BaHHA B paMKax 1IOCTaB-
JICHHOM LIeJM IIPOEKTa
COBOKYITHOCTH B3aUMO-
CBS3aHHBIX 3a7a4, o0ec-
IICYUBAKOIINX €€ JOCTHU-
JKCHHUEC, KOMMYHUKallUU
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 3a-
Jla4y IPOEKTA 3asIBJICHHO-
ro Ka4ecTBa M 3a YCTaHOB-
JIEHHOE BpeMs

METOJUKY PELIECHUS KOH-
erTHI)IX 3a1a4 HpOGKTa
3asBJIEHHOTO KauyecTBa U
3a yCTAaHOBJICHHOE BpEMS
C MPUMEHEHUEM COBpE-
MEHHBIX U(PPOBBIX UHCT-
pymenToB (Google,
Jamboard, Miro, Kahoot)

pelIaTb KOHKPETHBIC 3a-
Jla4Y¥ MPOEKTa 3asBJICHHO-
ro KauecTBa M 3a ycTa-
HOBJICHHOE BpEMSI C MPH-
MCHCHUEM COBpeMeHHI)IX
U(PPOBBIX HHCTPYMEHTOB
(Google, Jamboard, Miro,
Kahoot)

HaBBIKAMH PEIICHUSI
KOHKPETHBIX 3aJ1a4 Tpo-
eKTa 3asiBJIEHHOTO Kaye-
CTBa U 32 YCTaHOBJICH-
HOE BpeMsl C TIpUMEHe-
HHEM COBPEMEHHBIX
U(PPOBBIX HHCTPYMEH-
ToB (Google, Jamboard,
Miro, Kahoot)




OIIK-3

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

OIIK-3.5

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

OCHOBHBIE MTOJIOKEHUSI
CTaTUKHU U TUHAMUKU
KHUJKOCTH, COCTABJISIIO-
1[1e OCHOBY pacuera ruj-
PaBIMYECKUX CUCTEM;
YCTPOMCTBO U MpaBuUia
AKCIUTyaTallM TUpaBIIu-
YEeCKUX MallNH, UCIO0JIb-
3ys QJIEKTPOHHBIE PECYp-
Cbl U O(UIIMATIbHBIE CANTBHI
IIPOU3BOIUTENEH.

pemaTh TUIIOBBIE HHXKE-
HEpHBIE 334 THAPaB-
JIMKU C IPUMEHEHUEM CO-
OTBETCTBYIOIIETO (PU3UKO-
MaTeMaTH4eCKOro anmna-
paTa ¢ IPUMEHEHHUEM CO-
BPEMEHHBIX U (PPOBBIX
WHCTPYMEHTOB U TPO-
IpPaMMHBIX IPOJAYKTOB
(Excel,Mathcad.u ap.)

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




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 108 108
1. KontakTHas padora: 52,4 52,4
AyautopHas padora 52,4 52,4
8 MOM Hucine:
sexyuu (J1) 16 16
nabopamopnvle pabomwi (JIP) 34 34
KOHCYIbmayuu nepeo dK3aMeHOM 2 2
KOHMAaKmuas paboma Ha npomexcymoyrnom konmpone (KPA) 0,4 0,4
2. Camocrosrtenabnas padora (CPC) 55,6 55,6
pacuémuo-epaguueckas paboma (PI'P) (noocomoexa) 10 10
CAMOCMOosMenbHOe U3yueHue pasoenos, Camono020mosKa
(npopabomka u nosmopeHue 1eKYUOHHO20 Mamepuand u ma- 18.6 18.6
mepuana y4eOHUKo8 u yueOHvIX nocoOUll, N0020MO8Ka K 1abo- ’ ’
PAMOPHBIM U NPAKMUYECKUM 3AHAMUIM, KOTLOKSUYMAM U M.0.)
Iloocomoska k 3K3ameHy (KOHMpPOJib) 27 27
Buj npoMexyTouHOro KOHTPOJIS: DK3aMeH
4.2 Conep:kanue JUCUUIINHBI
Tabnuma 3
TemaTnyeckni IJIaH y4eOHOM JTUCHUIIINHBI
HanmeHoBaHMe pa3je/ioB U TeM Beero AynuTopHasi pa6ora | BHeaymuTopHasi
AUCHHILINH JI JIP | TIKP pabora CP
Paznea 1 I'uapaBinka 69 10 24 35
Tema 1. I'mapocraruka. ['mapocratnyeckoe 11 2 2 7
JIABJICHUE U €r0 CBOWCTBA
Tema 2. AGcontoTHOE U U30BITOUYHOE JaBiie- 17 2 8 7
Hue. Cuiia 1aBiieHus )KUJIKOCTH Ha IUIOCKUE
1 KPUBOJIMHEHHBIE TOBEPXHOCTU
Tema 3. I'maponunamuka. Ypasuenue bep- 13 2 4 7
HYJUIM JIJIA 3JIEMEHTAPHOU CTPYHKH HAcalb-
HOM JKHUJIKOCTH
Tema 4. Ilotepu namopa. Mcreuenue xui- 15 2 6 7
KOCTH 4€pe3 OTBEPCTHUS U HACAAKU
Tewma 5. I'mapasnuyeckuil yaap. Knaccudu- 13 2 4 7
Kalus TpyOOnpoBOJI0B
P 24 4 6 17
asnes 2 'mapaBianyeckue MalIMHbI
Tema 6. Hasnauenue u kiaccudukanus 12 2 3 7
rujipaBiandeckux MamuH. Paboune xapakre-
PUCTHKHU LIEHTPOOEKHOTO Hacoca
Tema 7. KaBuraums. HaznaueHnue, ycTpou- 12 2 3 7
CTBO, MPHUHIMI JEHCTBUS OOBEMHBIX Haco-
COB
Paznen 3. BonocHao:keHue 12,6 2 4 6,6
Tema 8.  Cucrema  BomocHaOXeHHS, 12,6 2 4 6.6




HanmeHoBaHMe pa3je/ioB U TeM Beero AynuTopHasi pa6ora | BHeaymuTopHasi
AUCHHUIINH JI JIP | TIKP pabora CP

OCHOBHBIE 3JIeMeHThI. Boionoaroroska.
KoncyabTanum nepeja 3Kk3aMeHOM 2 2
KonTrakTHast padoTa Ha IPOMEKYTOYHOM 0,4 0,4
koHTpoJie (KPA)
Bcero 3a S cemecTp 108 16 34 2.4 55,6
HToro no gucuuminHe 108 16 34 2.4 55,6

Paznen 1 I'mapaBiauka

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

O6mue cBenenus. [lonsatue «KuAKOCTH». OCHOBHBIE (PU3MUYECKUE CBOMCTBA
KUAKOCTU. Moaenun KUAKON cpelpl: uAcaabHas, HbIOTOHOBCKAas U HEHbIOTOHOBCKAs
#KugkocTtu. Cuibl U HANPSHKEHUS, JEUCTBYIOIIUE B dKUJKOCTH.

I'mapocratuka. CocTOsSHUS aOCOJIOTHOTO M OTHOCHUTEIBHOTO PaBHOBECHUS
KUAKOCTH. ['MIpocTrathueckoe aaBieHHEe W ero cBoictBa. JuddepeHuuaibHbie
YpaBHEHMsSI PpaABHOBECHUS KUAKOCTH (ypaBHEHUS DOiinepa). HuterpupoBanue
YPaBHEHHI pPaBHOBECHUS I OTHOCHTEIBHOIO M aOCOJIOTHOTO MOKOS OJHOPOJHOMU
Hec)KUMaeMon xuakocth. OCHOBHOE ypaBHEHHME ruapocTtathukd. lloBepxHoctH
PaBHOTO JNABJICHMUS.

Tema 2. A0COTIOTHOE M H30BLITOYHOE HJaBJIeHHe. CHiia JaBJIeHHUS KUIKOCTH
HA IUI0OCKHeEe U KPUBOJIMHEHbIE OBEPXHOCTH

AGconoTHOe U M30BITOYHOE JlaBlieHHE, BakyyM. [Ibe3omerpuueckas BHICOTA.
I'mapocratrueckuil M MbE30METPUUECKUN HAIMOPBL. ['eoMeTpuueckas HHTEpIIpETaIUS
OCHOBHOTO ypaBHEHHUS THUIAPOCTATUKUA. MeTOoapl U TPUOOPHI IS U3MEpPEHUs
naenenusi. CooOmaronuecs cocyasl. 3akoH [lackansa. [IpuHIMIOBI W CXEMBI
WCIIOIb30BaHUs 3aKOHOB T'MJPOCTATUKU B THAPABIMUCCKUX MaITHHAX.

Cwia naBlieHHS KUJKOCTH Ha TUIOCKHE TOBEepXHOCTH. lleHTp maBneHus.
Omopel  rugpocTaTudeckoro  AaBieHus. Cwia  JaBICHUS — OKHJAKOCTH — Ha
KPUBOJIMHEWHBIE TOBEPXHOCTH. [ OpH30HTAIbHBIE W BEPTHUKAIbHAS COCTABIISIONINE
cuibl. Teno naBieHus. 3akoH Apxumena. OCHOBBI TEOPUU TIJIABAHUS TEI

Tema 3. I'mapoaumnamuka. YpaBHeHue bepHy/JIM I 3J1€eMEHTAPHOM
CTPYHMKH H1€ATbHOH KHIKOCTH.

IM'uaponunamuka. Knaccuduxanus BUJIOB  JBIDKCHHUS  JKHJIKOCTH.
HeycTaHoBuBIIeecs U ycTaHOBMBIIEECS ABUKEHHUE KUAKOCTU. JIuHus Toka. TpyOka
TOKa W JjeMeHTapHass cTpyiika. IloHatue o BuxpeBoM #  0O€3BUXPEBOM
(norenmumanbHoM) aBwkeHuU. I[lotok kunpkoctu. Pacxon. JKuoe ceueHue,
CMOYEHHBI TepUMeTp, TuapaBiuyeckuii paamyc. CpeaHsisi CKOPOCTb MOTOKA.
VYpaBHeHUE HEPA3pPBIBHOCTH TMPHU YCTAaHOBUBILEMCS IUIABHO HW3MEHSIOUIEMCS
JIBUKEHUU )KUAKOCTU. Y paBHeHUe bepHymn 115 3ieMeHTapHOM CTPYMKY ueanbHOU
KUJKOCTH. YpaBHEeHUE bepHyuM Juisi MOTOKa MAEATbHON M PeabHOW KUIAKOCTH.
dusnueckui CMbICHT U rpadudeckas HHTepIpeTanus ypasaenus: bepayiu. Pexxumer
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JIBUKEHUA )KKUAKOCTHU. [lynbcannu ckopocTen u napieHui. Yucno PeliHonpaca u ero
KPUTHUYECKOE 3HAUYCHUE.

Tema 4. Ilorepn Hanopa. Ucreuyenne KUAKOCTH Yepe3 OTBEPCTHSA W Ha-
CaKHu

[ToTepu nanopa no ainune. @opmyna Jlapcu-Beiicoaxa. Koaddumuent apcu.
®opmyna [lle3n. MecTHble moTepu Hamopa Mpu TYpOYJIEHTHOM YCTaHOBUBLIEMCS
IBUKEHUU KUAKOCTU. KoadduimeHT MecTHbIX conpoTuBiaeHud. MeTtonsl u
puOOPHI ISl U3MEPEHUS Pacxoa KUIKOCTH.

HcreueHne depe3 Malble OTBEPCTHS B TOHKOM CTEHKE M HACaaku IIpU
MOCTOSIHHOM Hamope. Buaesl cxatus ctpyu. Bunel nHacaaxoB. KoadduimeHTs
pacxojia, CKOpOCTH, CKaTusl CTpyHU. BakyyMm BO BHEITHEM LWJIMHAPUYECKOM HACAJIKE.
Koaddumment pacxona cuctembl. McreueHue yepe3 manble OTBEPCTHUS B TOHKOU
CTEHKE M HAaCaJKH MPH MEPEMEHHOM HaIlope.

Tema 5. I'mapaBanuecknii ynap. Knaccupuxkanus tpyoonposoion

['uapaBnuueckuid  ymaap B HamopHoM TpybompoBoae @opmyna H.E.
XKykoBckoro. CKOpOCTh pacpOCTpaHEHUs! yAapHOW BOJHBI. Pa3za ruIpaBInyecKoOro
ynapa. Ilpsmoll u HempsAMOW TruapaBiavyecKui ynpap. Juarpamma u3MeEHEHUs
JABJICHUS Y 3a/IBUKKH.

Knaccudukanuss TpyOonpoBoaoB. ['HMapaBiandeckuil pacyeT KOPOTKUX H
JUIMHHBIX TpyOompoBoaoB. Pacyer mpocroro tpybompoBoaa. Pacuer TynukoBod u
KOJIBIIEBOI CeTH TPyOOIIPOBOJIOB.

Paznen 2 I'mapaBiauvyeckne MAIIUHbI

Tema 6. Haznavyenue n kiaccupukanusi ruipaBjindeckux MammH. Pado-
YyHe XapaKTepUCTHKHU HEHTPOOEKHOr0 HAcoca

Oo6mue cBenenusi. Hasnauenue, xinaccuukanus rUAPaBIUMYECKUX MAIIUH U
obnacte nmpumeHeHus. IlapameTpsl, Xxapakrepusymouue padOTy HAcOCOB: Iojaua,
Harop, MOIIHOCTb, KIIJ.

Hunamuueckue Hacockl. LleHTpoOexHbie Hacochkl. Hasznauenue, ycTpoHCTBO,
NPUHIMI JIeUCTBUS, 00JACTh NPUMEHEHUs, JOCTOMHCTBA M HEJOCTATKU. Y CIOBUSA
0€30MacHOro 3alycka U OCTAaHOBKM LIEHTPOOEkKHBIX HacocoB. OCHOBHOE ypaBHEHHUE
JONACTHBIX HacocoB (ypaBHeHue Oiiepa). Popmyna TEOPETUUYECKOTO Haopa
LHEHTpOoOEX)HOro Hacoca. Paboume XapaKTEpUCTUKH LIEHTPOOEKHOIO Hacoca.
HcnpiTanuss 1eHTpoOeKHbIX HacocoB. IlocTpoeHue pabouux XapakTEPUCTHK IO
AKCHEPUMEHTAJIBHBIM JaHHBIM.

OcCHOBBI TEOpUM MOAOOUS JONACTHBIX HACOCOB. Y I€IbHAs YacTOTa BPAILlEHUS
Hacoca. Tunm3anus JONAacTHBIX HACOCOB IO yJenbHOM vactoTe. Ilepecuer pabouunx
XapaKTEPUCTHK JIOIACTHBIX HACOCOB Ha JIPYIyl0 4acTOTy BpauleHuH. Pabora Hacoca
Ha ceTb, pabouas Touka. PerynupoBaHMe 110Uy JIONACTHBIX HACOCOB.

Tema 7. Kapuranusa. Haznayenue, ycTpoiicTBO, IPUHUMUI JAeHCTBUA 00b-
€MHBIX HACOCOB
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[locnenoBaTenbHas U mapajuielibHas paboTa HacocoB Ha ceTh. llpeaenbHas
BBICOTA BCAchIBaHUS M KaBUTalus. Meroasl U cpeiacTtBa OOpbObI ¢ KaBUTAIMEH.
[Ton6Gop 1eHTPOOEKHBIX HACOCOB MO KATAJIOTY.

O6bemubie Hacockl. [lopirHeBble Hacockl. HazHaueHue, ycTpoilcTBO, IPUHIIHI
JeUCTBUS, 00JIacTh NMPUMEHEHHUS, JTOCTOMHCTBA M HeNOCTaTKu. HepaBHOMEPHOCTH
MOJIa4yu TOPUIHEBBIX HACOCOB, CIOCOOBI OOpPHOBI ¢ HEpaBHOMEPHOCTHIO. ['paduku
HEpAaBHOMEPHOCTH  moAaud. PerynupoBanne mnojgayu. PoTOpHBIE  HACOCHI
(uecrepeHHble, BUHTOBBIE), POTOPHO-IIMOEpPHBIE, MOPUIEHBKOBBIE OCOOEHHOCTU
KOHCTPYKIIMM W TMPUHUUI JEHUCTBUsI. XapaKTEPUCTHUKU M CHOCOO pPeryiIupoBaHUs
noaauu. O6paTUMOCTh POTOPHBIX HACOCOB

Pasnea 3. BonocHaoxenue

Tema 8. Cucrema BO/J0OCHA0KEHHUS, OCHOBHBIE 3JIEMEHThI.
BogonoarorosBka.

CucremMa BOJOCHAOXCHHUSI, OCHOBHEIC 3JIeMEHTHI. CXeMbl BOJOCHAOKCHUS U3
MOBEPXHOCTHBIX M  MOJ3EMHBIX HCTOYHUKOB. ['pynmoBble U  JIOKaJIbHBIC
TpyOorpoBoabl. barieHubie n 6e30aleHHbIE CXeMbl BOJIOCHA0KEHHS.

Hopwmel u pexumbl BoponoTpedieHus. HepaBHOMEpHOCTh BOJONOTPEOICHUS.
Omnpenenenue mOTpeOHOCTH B BoAe. BoJOMPOBOJHBIE HACOCHBIE CTaHIIMM.
Knaccuduxanus. I'paduku Bogonomayu.

Hamnopno-perynupyromiue coopyxeHus. BogoHanopusie 6amiu, pe3epByaphsl U
BO3JIYIITHO-BOJSIHBIE KOTJIBI, UX HazHaueHue. OmnpejaeneHue BbICOTHI BOJOHAIIOPHOM
OanrHu U 00beMa HAIIOPHO-PETYIUPYIOIIETO pe3epByapa.

BononpoBonnusie cetu. IlporuBomoskapHoe BogocHaOxkenue. CpenctBa
MEXaHHU3aIuK noabeMa Boabl. Hacockl 0011ero Ha3HaYCHHS U BOJOITOIHEMHMKH.

TpeGoBanus, mnpenbsBiIsgeMble K KauecTBY BOJbl. CrHocoObl yiIydIIeHUs
KayeCcTBa BOJEI.

4.3 Jleknuun/;1a00paToOpHbIC 3aHATHS

Tabnuma 4
Conep:xanue JIeKIUi1/J1a00pPaTOPHOT0 NPAKTHKYMA U KOHTPOJIbHbIE
MeponpuATHS
dDopmupyeMas
Ne Ne u HazBanme Jexumii/ KOMIICTCHIHH Bun Koa-Bo
Ne pa3nena . (MHIUKATOP KOHTPOJIBHOT0
n/n JIa0OpPATOPHBIX 3aHATHIT 4acoB
JAOCTHKEHUST MeponpusiTUsI
KOMIIETEHI[UH)

1. Paszpnen 1 I'mapasinka 34
Tema 1. T'up- | Jlekmust Ne 1 YK-2 (VK-2.1; 2
pocTaTHka. I'mppocratuka. ['mapocratuye- VYK-2.3),

I'mapocratu- | ckoe maBnenwue u ero cBoiicta | OIIK-3 (OIIK-
YECKOe JaB- 3.5)
nenue v ero | Jlaboparopuast pa6ora Ne 1.1 | YK-2 (VK-2.1; | 3amura nabo- 2
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DopmupyeMas

N N . KOMIIeTeHIIHsI Bun
] 9 ¥ HA3BaHUe JIeKIUn/ Koa-Bo
n/n e paznena J1a00PaTOPHBIX 3aAHSATHI (unpmiaTop KONTPOABLHOTO |- op
JOCTHKEHH ST MeponpUsITHS
KOMIIETEHI[UH)
CBOICTBa «OCHOBHBIE buznveckue YK-2.3), paTopHBIX pa-
CBOMCTBA KUIKOCTEH» OIIK-3 (OIIK- | 6ot
3.5)
Tema 2. AG- | Jlexus Ne 2. YK-2 (YVK-2.1; 2
COJIIOTHOE U | AOCONIOTHOE W M30BITOYHOE VYK-2.3),
n30biToyHoe | gaBnenue. Cuna  pasnenus | OIIK-3 (OIIK-
JTABJICHHE. YKUJIKOCTH Ha IUIOCKUE U KpH- 3.5)
Cuna naBne- | BOJIMHEWHBIE IOBEPXHOCTH
Hus KUIKo- | JlaboparopHas pabdora Ne 1.2. | VK-2 (VK-2.1; | 3amura nabo- 2
CTHU HA IUIO- «I'upocraTuueckoe AaBJICHHUE. YK-2.3), paTopHBIX pa-
ckue ¥ Kpu- | Meronasl u cpenctsa st uzme- | OIIK-3 (OIIK- | 6ot
BOJIMHEWHBIC | PCHHSI TABJICHUS 3.5)
noBepxHOCTH | JlaboparopHas pabora Ne 1.3. | VK-2 (VK-2.1; | 3amura nabo- 2
«HccnegoBanne 3akona Ilac- YK-2.3), paTopHBIX pa-
KaJIsh» OIIK-3 (OIIK- | 6ot
3.5)
Jlaboparopnas padora Ne 1.4. | YVK-2 (YK-2.1; | 3amura mabo- 2
«OmnpeneneHue CUIBI  THAPO- YK-2.3), paTopHBIX pa-
cratuyeckoro pmaieHuss Ha | OIIK-3 (OIIK- | 6ot
TIJIOCKYIO CTEHKY» 3.5)
Jlaboparopnas padora Nel.5 | YK-2 (YK-2.1; | 3amura abo- 2
«3akoH Apxumena» VK-2.3), paTOPHBIX pa-
OIIK-3 (OIIK- | 6ot
3.5) TECTUPOBaHUE
Nel ¢ ucnons-
30BaHHUEM
nudgpoBoro
ceppuca  SH-
nexc. Popmbl
Tema 3. I'un- | Jlexuus Ne 3 YK-2 (VK-2.1; 2
poauHamuka. | I'maponnHamuka.  YpaBHEHHE VK-2.3),
YpaBHeHue bepuymnmu st snementapnoit | OIIK-3 (OIIK-
bepnymm CTPYMKH MJICAJIbHON KUIKOCTH 3.5)
i oneMmeH- | JlaboparopHas pabdora Ne 2.1. | VK-2 (VK-2.1; | 3amura nabo- 2
TapHOU «HccnegoBanue YpaBHEHUS VK-2.3), paTopHBIX pa-
CTpYUKH bepnymnm» OIIK-3 (OIIK- | 6ot
1791 (0 1 3500} 7 3.5)
KUAKOCTH Jlaboparopnast pa6ora Ne 2.2 | VK-2 (VK-2.1; | 3amura nabo- 2
«PexXnMbl JBUMKEHHS KHUJIKO- VYK-2.3), paTopHBIX pa-
ctu. Onpenenenue yucna Peii- | OIIK-3 (OIIK- | 6ot
HOJIBJICa» 3.5)
Tema 4. [lo- | Jlexus Ne 4 VYK-2 (VK-2.1; 2
tepu Haropa. | [lorepu nHanopa. Hcreuenue VK-2.3),
Hcreuenune xuakoctu yepe3 oreepctus u | OIIK-3 (OIIK-
KHUJKOCTH HacaJKu 3.5)
yepes oTBep- | JlaboparopHas pabora Ne 2.3. | VK-2 (VK-2.1; | 3amura nabo- 2
CTHS U Ha- «Omnpenenenue xKodhduIreHTa VYK-2.3), paTOpHBIX pa-
CaaKu ruapaiandeckoro Tpenus no | OIIK-3 (OIIK- | 6ot
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DopmupyeMas

. KOMIIeTeHIIHsI Bun
Ne Ne u HazBanme neKumii/ Koa-Bo
n/n e paznena J1a00PaTOPHBIX 3aAHSATHI (unpmiaTop KONTPOABLHOTO |- op
JOCTHKEHH ST MeponpUsITHS
KOMIIETEHI[UH)
JUTHHE TPYOBbI» 3.5)
Jlaboparopnas padora Ne 2.4. | YK-2 (VK-2.1; | 3amura mabo- 2
«Omnpenenenue KodpGUIIUCH- VK-2.3), paTOpHBIX pa-
TOB MecTHbIX conpoTuBienuit» | OIIK-3 (OIIK- | 6ot
3.5)
Jlaboparopnas padora Ne 2.5. | YVK-2 (YK-2.1; | 3amura mabo- 2
«Omnpenenenue KodPGULIMECH- YK-2.3), paTOpHBIX pa-
TOB pacxoja, cxkarus u ckopo- | OIIK-3 (OIIK- | 6ot
CTH TIPH MCTEUECHUU U3 OTBEp- 3.5)
CTUHM M HACaJKOB»
Tema 5. I'mn- | JIekmus Ne 5 YK-2 (VK-2.1; 2
paBinmueckuil | I'mppaBnmueckuin ypap. Kirac- VK-2.3),
ynap. Kitac- | cudukarus TpyoonpoBo10B OIIK-3 (OIIK-
cudukanus 3.5)
TpyOonpoBo- | Jlaboparopuas padora Ne 2.6. | YK-2 (VK-2.1; | 3amura nabo- 2
JI0B «Metonpl ompeAeneHuss pac- VYK-2.3), paTopHBIX pa-
xona sxuakoctu. Pacxomome- | OIIK-3 (OIIK- | 6ot
pBD» 3.5)
Jlaboparopnas padora Ne 2.7. | YK-2 (YK-2.1; | 3amura nabo- 2
«MccnengoBanne TruipaBiIHye- YK-2.3), paToOpHBIX pa-
ckoro ynapa B Hanopaom Tpy- | OIIK-3 (OIIK- | 6ot
601poBoIe» 3.5) TECTUPOBaHUE
No2 ¢ ucnonb-
30BaHHEM
nudpoBoro
ceppuca  SH-
nexc. Popmbl
2 Paznen 2 I'uapaBinyecKkue MalluHbI 10
Tema 6. Ha- | Jlekmust Ne 6 YK-2 (VK-2.1; 2
3HAYCHUE U Haznauenue n knaccuduxarus YK-2.3),
kinaccuuka- | rumpaBiandeckux mammuH. Pado- | OIIK-3 (OITK-
LUs TUAPAB- | YA€ XapaKTEPUCTUKU LIEHTPO- 3.5)
JIMYECKUX 0eKHOro Hacoca
Marti. Pa- Jla6opatopuas pa6ora Ne 3.1. VK2 (YK-2.1; 3ammTa  71a60- 2
Ooume xapa- «McnpITaHue HEHTPOOEIKHOTO YK-2.3), paTOpHBIX pa-
TEPUCTUKHU OIIK-3 (OIIK-
Hacoca» oot
LEHTPOOEK- 3.5)
HOT'O Hacoca VK-2 (VK-2.1; 1
JlaGoparopras pa6ora Ne 3.2. VK-2.3), sampura n1a60-
«ITombop Hacoca no katanory» | OIIK-3 (OIIK- DATOPHBIX  pa-
3.5) oot
Tema 7. Ka- Jlexmsg Ne 7 YK-2 (VK-2.1; 2
Butauus. Ha- | KaBuranus. Haznauenue, ycr- YK-2.3),
3HA4YCHHUE, POMCTBO, IPUHIIMII ICHCTBHS OIIK-3 (OIIK-
YCTPOICTBO, | 0OBEMHBIX HACOCOB 3.5)
MPUHITUIT Jlaboparopnast pabora Ne 3.3 VYK-2 (YK-2.1; | 3amuTa nabo- 1
NEeNCTBUA «IlocTpoeHune XxapakTepUCTHK VK-2.3), paToOpHBIX pa-
00BEMHBIX TpyOOIIpOBOIa» OIIK-3 (OIIK- | 6ot
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DopmupyeMas
Ne Ne u HazBanme neKumii/ KOMITETCHIIH Bux Koa-Bo
Ne pa3nena . (MHAMKATOP KOHTPOJILHOI'O
n/n J1a00PaTOPHBIX 3aAHSATHI 4acoB
JOCTHKEHH ST MeponpUsITHS
KOMIIETEHI[UH)
HacoCOB 3.5)
Jla6opaTopHas pa6ora Ne 3.4. YKS-72K(_3271§;2.1; 3amura  71a6o- 2
«[lapaynenbHas 1 MociieI0Ba- OITK-3 (OIIK- paTOpHBIX pa-
TeIbHasg paboTa HaCOCOBY 3.5) oot
3 Pasnen 3. Bonocnao:kenue 6
Tema 8. Cuc- Jlexmus Ne 8 Cuctema Bo0- VK2 (YK-2.1; 2
TOMA BOJIO™ | A GokeHHs, OCHOBHBIE HiTe- YK-2.3),
cHa0xeHus, ’ OIIK-3 (OIIK-
MeHThI. Bogonoarotoska.
OCHOBHBIC 3.5)
JJIEMEHTBI. JlaGopatopnas padora Ne 4.1. | YK-2 (VK-2.1; 2
3ammuTa Jiabo-
Bogmonoaro- | «M3ydenue paboTsl aBTOMATH- VK-2.3), ATODHLIX  Dal-
TOBKa. 3upoBaHHOM mHeBMaTuueckon | OIIK-3 (OIIK- EOT P P
BOJIOHAIIOPHOM YCTAHOBKMN 3.5)
Jlaboparopnas padora Ne 4.2. | YK-2 (VK-2.1; 1
3ammuTa J1abo-
«3ydenne paboThl BOJIO- YK-2.3), ATODHEX DA
cTpyiHO# BogonoabeMHoit yc- | OIIK-3 (OIIK- EOT P P
TaHOBKUY 3.5)
Jlaboparopnas pabora Ne 4.3. | VK-2 (VK-2.1; 1
3ammuTa J1abo-
«3ydenne pabOTHI BO3MYIII- VK-2.3), ATODHEX  Da-
Horo BojomnogbemHuka (3p- | OIIK-3 (OIIK- EOT p P
mudra)» 3.5)
Tabmuma 5

Hepequb BOIIPOCOB /IJIsl CAMOCTOATC/ILHOI0 H3YYCHHUA TUCHUIIIMHBI

Ne Ilepeyenb paccMaTprBaeMbIX BOIIPOCOB LIS CAMOCTOSITEILHOI0
Ne pa3znena u Tembl

n/n HU3y4YeHUs

Paszpen 1 I'mapasinka

1. Tema 1. I'mapoctatu- | Equanier usmepenns. Cuibl 1 HapsHDKEHUS, EUCTBYIOIINE B KUI-
ka. ['mapocratuyeckoe | koctu. (YK-2 (YK-2.1; YK-2.3), OIIK-3 (OIIK-3.5))
JABJICHUE U €ro CBOM-
CTBa

2. | Tema 2. A6comtoTHOE | AOCOJIIOTHBIN U OTHOCUTENBbHBIM MOKOW KUAKOCTH. 3aKOH ApXUMe-
1 u30bITOYHOE aAaBiie- | aa. [1naBanue ten. OctoiunBoCTh. [IpUHLIKIIBI U CXEMBI UCIIOJIB30-
Hue. Cuna naBieHUs | BaHUS 3aKOHOB I'MJAPOCTAaTUKU B rujpasindeckux MammuHax. (YK-2
xuakoctu Ha miockue | (YK-2 (YK-2.1; YK-2.3), OIIK-3 (OIIK-3.5))
U KPHBOJINHEWHBIE
ITOBEPXHOCTH

3. | Tema 3. TI'uppomuna- | Kunemaruka xuakoctu. Ilynscanuu ckopocreid u nanenuit. (YK-2
MHKA. VYpasuenue | (YK-2.1; YK-2.3), OIIK-3 (OIIK-3.5))
bepnymnu  mna  ane-
MEHTApHON  CTPYHKH
MJICANbHOM )KUJIKOCTH

4. | Tema 4. Ilotepu Ha- | McTeueHue uepe3 Majble OTBEPCTHSI B TOHKOM CTEHKE M HacaJKH
rnopa. Hcreuenue | npu nepemensoM Hanope. (YK-2 (VK-2.1; YK-2.3), OIIK-3 (OIIK-
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Ne pa3znena u Tembl

Ilepeuens paccMaTpUBaeMbIX BONIPOCOB /LISl CAMOCTOSITEILHOTO

n/n HU3yYeHUs
KUJIKOCTH dYepe3 oT- | 3.5))
BEPCTHS M HACAJKU
5. | Tema 5. I'mppaBnuue- | MeTonabl 1 IpUOOPHI AJIs U3MEPEHUS pacxoja kuakoctu. Pacyer

ckui ymap. Knaccu-
¢dukamus  TpydOIIpO-
BOJIOB

nmpocToro TpydomnpoBoa. Pacuer TynmukoBo# 1 KOJIBIIEBOM CETH
TpyOONIPOBOIOB. 3alIUTA OT BO3JIEHCTBUS THIPABINYECKUX YIapPOB.
Hcnonp30BaHue THAPABIMYECKOTO yAapa Ui OYMCTKH BOJIOIIPO-
BOJHBIX TpYO oT oTnokenuid. ( (YK-2 (YK-2.1; YK-2.3), OIIK-3
(OIIK-3.5))

Pasnen 2 I'uapaBianyeckue

MallIMHbI

6

Tewma 6. Ha3znauenue u
Kinaccuukanus TUI-
PaBIMYECKUX MAIIHH.
PaGoune xapakrepu-
CTHKHU LEHTPOOEKHOTO
Hacoca

VYcnoBust 6€30MacHOro 3ammycka U OCTAHOBKH LIEHTPOOEKHBIX HACO-
coB. OCHOBBI TeOpUH MOO0US JIONACTHBIX HACOCOB. Y I€bHAs Yac-
TOTa BpAILEHUs Hacoca. Tunu3anus JIONacTHBIX HACOCOB M0 Y[ENb-
HOH vacrtote. [lepecuer pabounx XapakTEpUCTUK JIONACTHBIX HACO-
coB Ha Apyryto yactoTy Bpamenuu. (YK-2 (YK-2.1; YK-2.3), OIIK-
3 (OIIK-3.5))

Tema 7. KaBurtauus.
Hasznauenwne, ycTpoii-
CTBO, IIPUHIUI JEHCT-
BUS OOBEMHBIX HACO-
COB

VYcnoBust 0e30macHOrO 3amycka U OCTAaHOBKHU IOPIIHEBBIX HACOCOB.
PoTtopHbie Hacoch! (11ecTepeHHbIe, BUHTOBbBIE), POTOPHO-IINOEPHBIE,
MOPUIEHHKOBBIE OCOOCHHOCTH KOHCTPYKLIMU U MPUHLMI JEHCTBUSL.
XapakTepuCTUKH U Croco0 peryaupoBanus nomadu. OOpaTUMOCTh
potopubix HacocoB. (YK-2 (VK-2.1; YK-2.3), OIIK-3 (OIIK-3.5))

Pa3znea 3. BogocHaokenune

8 Tema 8. Cucrema Bo- | 3amacHbIe U PEryIHUPYIOIIUE COOpyKeHus. Hamopel B cuctemax Bo-
NOCHA0KEHMsI, OCHOB- | JocHaOkeHus. 30HUpOBaHUE TpyOorpoBogHOW cetu. OOopymoBa-
Hble 37eMeHTbl. Boso- | HHMe u nmpubopsl Ha BOJAONPOBOAHON ceTu. CocTaB MPUPOIHBIX BOI.
MOATOTOBKA. TpeOGoBanus, NpeabsBIsIEMble K HUIM Pa3IM4YHBIMU BOJONOTpEOUTE-
nsmu. BononoabeMHUKH: HIHYpOBbIE, JeHTOYHbIE. CpencTBa aBToO-
MaTHU3allUY MOJauu pacupeneseHus Boabl. MexaHusalus Bojopac-
npeaenenus. JloxaeBanpubie Mammubl. (YK-2 (YK-2.1; YK-2.3),
OIIK-3 (OIIK-3.5))
5. O6pa3oBaTe/ibHbIE TEXHOJOTHH
Tabnuua 6
IIpuMeHeHHe AKTUBHBIX 1 MHTEPAKTHBHBIX 00Pa30BaTeIbHbIX TEXHOJIOT Wil
Ne HaumeHoBaHMe MCIIO/Ib3yeMbIX AKTHBHBIX M HHTEPaK-
Tema u ¢popma 3anaTus N
n/n THBHBIX 00Pa30BaTeJbHbIX TEXHOJIOTHH
1. Tema 1. I'mnpocratuka. | JI [Tpob6nemHuast nexius
I'mppocraTtnyeckoe JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHe
JIABJICHUE U €r0 CBOM- IIPY BBIMIOJIHEHUH J1a00OpAaTOPHBIX padoT;
CTBa WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUEOMaTepra-
JIOB;
2. Tema 2. A6contotroe u | JI [Tpob6nemHuast nexius
n30bITOYHOE AaBieHue. | JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHe
Cuna naBineHUs XKu- IIPY BBINIOJIHEHUU J1A0OPAaTOPHBIX padoT;
KOCTH Ha IJIOCKHUE U WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
KPUBOJIMHEWHBIE T10- JIOB;
BEPXHOCTH
3. Tema 3. I'mapoauHa- JI [IpoOnemuast nekuus
MHKa. YpaBHEHHUE JIP Wnmroctpanus crnaii-npe3eHranuil; pabora B KOMaH e
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Ne HaumeHoBaHMe MCIIO/Ib3yeMbIX AKTHBHBIX M HHTEPaK-
Tema u ¢popma 3anaTus N
n/n THBHBIX 00pa30BaTeJIbHbIX TEXHOJIOT M
bepnymn s smeMeH- IIPY BBINIOJIHEHUU J1a00OPAaTOPHBIX padoT;
TapHOM CTPYHKH HJIe- HNHTepakTHBHOE 3aHATHE C IPUMEHEHHEM BUACOMaTepHua-
ATLHOM JKUIKOCTH JIOB;
4. Tewma 4. [lotepu Hamo- | JI [IpoOnemuast nekuus
pa. Ucreuyenue xunko- | JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHze
CTH Yepe3 OTBEPCTHSI U IIPY BBIIIOJIHEHUH J1a00OpAaTOPHBIX padoT;
HacaJKu WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUEOMaTepra-
JIOB;
5. Tema 5. I'mppasnuue- | JI [IpoOnemHast eKuus
ckuit yaap. Kimaccudu- | JIP Nnnroctpamus cnaita-npe3eHTanuii; pabota B KOMaHIe
Kalus TpyoonpoBoI0B IIPY BBIIIOJIHEHUH J1A0OPATOPHBIX padoT;
WHTepakTUBHOE 3aHATHE C IPUMEHEHHEM BUAEOMaTepua-
JIOB;
6. Tema 6. Haznauenwne u | JI [Tpob6nemHuast nexius
knaccupukanus  rug- | JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHze
pPaBIMYECKUX MAIlKH. IIPY BBIIIOJIHEHUH J1a0OPAaTOPHBIX padoT;
PabGoune  xapakrepu- WHTepakTUBHOE 3aHATHE C MPUMEHEHUEM BUAEOMaTepUa-
CTUKH IIEHTPOOESKHOTO JIOB;
Hacoca
7. Tema 7. Kapuranus. | JI [IpoOnemuast nekuus
Hasznauenne, yctpoii- | JIP Nnnroctpanus cnaita-npe3eHTanuii; pabota B KOMaHIe
CTBO, NPUHILMII JEHCT- IIPH BBIIIOJIHEHUU J1a00PAaTOPHBIX padoT;
BUsSI OOBEMHBIX HAaco- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUeOMaTepua-
COB JIOB;
8. Tema 8. Cucrema Bo- JI [Tpob6nemHuast nexius
nocHaOxeHus, ocHOB- | JIP Nnnroctpamus cnaita-npeseHTamuii; pabota B KOMaHIe
HBIE DJIEMEHTHI. Boo- IIPY BBIMIOJIHEHUH J1a00OpAaTOPHBIX padoT;
MOATOTOBKA. WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
JIOB;

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

6.1. TunoBbie KOHTPOJIbHbIE 32JAHUS WIH HHbIE MATEPHUAJIbI, HEO0OX0AUMbIE
JJIS OEHKH 3HAHWI, YMEHNH U HABBIKOB M (WJIH) ONbITA 1eATEJIbHOCTH

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

[lepedyeHb TeMm, paccMaTpUBaeMbIX B pacyeTHoO-rpaduueckoil paborte, cie-
Iyronuii: Gu3n4ecKue CBOMCTBA KUJIKOCTH; METObI U3MEPEHUS THIPOCTATUIECKOTO
naBlieHus ; 3aKoH [lackaiisi; nmuaBaHue Tell, OCTOWYUBOCTD; CUJIbI JABJICHUSI KUJKOCTH
Ha IUIOCKHE TTOBEPXHOCTH; CHJIBI IABJICHUS KUJIKOCTH Ha KPUBOJIMHEHHBIE TOBEPXHO-
CTH; OTHOCHUTEJIbHBIM MOKOU XUJIKOCTH;, YpaBHEHUE bepHyIH; peKUMbl JTBUKESHUS
KUJKOCTH; MOTEPH HAIopa Mo JIMHE; MECTHBIC COMPOTUBIICHUS, UCTCUCHHUE JKUIKO-
CTH Yepe3 OTBEPCTHS W HACAJKW; METOJbI ONpPEEICHUs pacxoaa >KUIKOCTH, Pacxo-
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JIOMEPBI; TUAPABINYCCKHI yaap B HAIIOPHOM TPYOOINPOBOAC; THAPABIMYCCKUE Ma-
IIWHBI; BOJIOCHAOKECHUE.

[TpuiMep yclOBHS OJHON M3 THUIIOBBIX 3a/Jad pacuyeTHO-TpaduuecKor padOThI
MIPUBEICH HIDKE.

3agaua

OnpenenuTs HaTsKEHWE KaHata 1 yAep-
’KUBAIOILIETO 3aTBOP (CM. pHUC.), KOTOPBIA 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. kx 3azmaue

Texymee TectupoBanue. HeoOXoquMo Ui OLEHKH TEKYILIEH YCIIEBAEMOCTH U
YCBOSIEMOCTH M3Y4aeMOI'0 CTY/I€HTAMU MaTepHuaia U MpearoaracT NpoBeAeHUE IBYX
TeCTUpOBaHMM, To pasgeny «['mapaBnuka» Ha Tembl «DHU3MYECKUE CBOKCTBA
KUIKOCTU W ruapoctatuka» u «l maponnHamukay. Kaxnslid tect coctout u3 10
BonpocoB. TecTupoBaHue MPOU3BOIUTCS MUCBMEHHO Ha 5 u 11 Hexensix yueOHOro
ceMecTpa. Beinepaka n3 npumepHoro Ouiiera TECTOBOIO 3aJaHuUs IIPECTABICHA HIKE.

Quzuueckue ceovicmaa xcuokocmu u cuopocmamuxa Bapuant Nel

Bormpocer OTBeThI
1.1. K xakuM cuitaM (MacCoBBIM HIJIM TIOBEPXHOCTHBIM) OTHO- 1. Cuitsl TpeHUs! B CHIIBI HHEPIIMH - K TIOBEPXHOCTHBIM, CHIIBI JaB-
CSITCSl CHIIBI TSKECTH, CHJIBI IaBJICHMS, CHIIBI TPEHUSI U CHIIBI | JIEHHS M CHIIBI TSDKECTH K MACCOBBIM.
nHEepUun? 2. K MaccoBBIM - CHIIBI TSDKECTH, CHIIBI HHEPLHH U CHJIBI JaBlle-

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

1.2. Yemy paBHsieTCS pa3HOCTH AAaBJICHUH B IBYX OCCKOHEYHO 1. dp=p (Xdx + Ydy).
OJIM3KHUX TOYKaX JKHIKOCTH, HAXOZAIIEHCS B COCTOSIHUM paB- 2. dp = pXdx.
HOBecH:? 3.dp=pYdy.
Touku pacnosokeHbl Ha OJJHOW BEPTUKAJIU, OCh Z HAIpaB- 4. Bepueix orBeToB Het. [laifre cBOM NpaBUIIBHBII 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 ycraHoBuBLIEMcS — 1ja, B HEYCTAHOBUBLIEMCS — HET.
1 HEYCTAHOBUBILEMCS JABWKEHUAX C TECUEHUEM BpEeMEHU? 2. B ycraHOBHBIIEMCS] U HEYCTaHOBUBILIEMCS] — HET.

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

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

4. BepHbIX OTBETOB HET

JlabopaTopubie padorbl (JIP) HampaBieHbl Ha MPAKTUYECKOE 3aKPEIUICHUE
TEOPETUUYECKOTO MaTepualla JUCHUILIUHBI «[ uapaBnuka», B pe3ynbraTte CTYACHT
JOJDKEH 3HAaTh OCHOBHBIC TIOJIOKCHHUS CTaTUKU W JUHAMUKHA OKHJIKOCTH,
COCTaBIIIOIINE OCHOBY pacyeTa THAPABIUYCCKUX CHCTEM; YCTPOWCTBO WM TMPUHITUII
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NEUCTBUSL TUAPABIMYECKUX MAIIMH W CHCTEM; YMETh MPUMEHATh CpPEICTBa
M3MEPEHUs OCHOBHBIX FMAPABIMYECKUX MAapaMETPOB; UCIOJIb30BaTh HOPMATUBHBIE U
CIIPABOYHBIE JOKYMEHTBI; IPUMEHATH MOJyUYCHHbIE 3HAHUS U HABBIKU MPU U3YUYEHUU
CHEelUalbHBIX JUCLIUIUIMH; BJIAJETh METOJAAMHU pacyeTa TUJPaBIMYECKUX CHUCTEM U
nogdopa  THAPOMEXAaHMYECKOrO  OOOpYJNOBAaHHUS;  HABBIKAMU  BBIIOJIHECHHUS
TUIPABIMYECKUX HCCIeI0BaHMUM, o0pabOTKM M aHalM3a WX pe3yibTatoB. B kypce
«['mapaBnukay npeamnonaraeTcs BelnojgHeHue 19 nabopaTopHbIx padoT.

Jomnyck K BeinoigHeHuto JIP mpoucXoaut mpu ycliOBUM OCBOEHUS MaTepuasa U
HaJIU4Mg Yy CTy/ACHTa 3alOJIHEHHOW TaOJUIbl ONBITHBIX JaHHBIX B JKypHale
nabopaTopHeix pabor. Otyer mno mabopaTopHOl paboTe mNpeacTaBiIseTcss C
MOJIHOCTHI0 00pa0OTaHHBIMU pe3yJiIbTaTaMHU U3MEPEHUM, TpaUuecKUM MaTepuajoM,
BBIBOJIAMH. 3alllUTa OTYETa MPOXOAUT B OopMe JTOKJIaAa CTYICHTA MO BBHIMNOJIHEHHOU
paboTe U OTBETOB HA BOIIPOCHI IPETIOIaBATEIIS.

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

1.1 Kakue ¢usnueckue cBoiicTBa xuakoctu Bl 3Haere?

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

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

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

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. OcHoBHbIE (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. Huddepenunanbible ypaBHEHHUS PABHOBECHUS JKUIKOCTU (ypaBHEHUS
Diinepa).

5. OCHOBHOE ypaBHEHHE THIPOCTATUYECKOTO JABIICHUS.

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

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

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

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

10. Hcnonw3oBanue 3akoHOB Ilackans u COO6HlaIOH_II/IXCSI COCYIOB B THJPO-
CTATHYCCKHUX MallIMHAaXx.
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11. IIpubGopsl nus 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 IIOCKHE
Y JJOMaHbIE CTEHKH.

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

16. OmnpeneneHue BEPTUKAILHON COCTABIISIIONIEH CHIIBI THAPOCTATUYECKOTO
JABJICHUs HA KPUBOJIMHEWHYIO OBEPXHOCTH. [locTpoeHue tena naBieHus.

17. OmnpeneneHue ropu30HTAIBHON COCTABIISIONICH CHIIBI THAPOCTATUYECKO-
r'o JIaBJICHUS] HA KPUBOJMHENHYIO TIOBEPXHOCTD.

18.  OOBACHUTH CHEAYIONIME MOHITHS: PacXoi, CPeaHssl CKOPOCTb, CMOYEH-
HBII IEPUMETP, TUAPABINYECKUNA paauyc. BbIBECTH ypaBHEHHE HEPA3PBIBHOCTH JIS
MOTOKA KUIKOCTH.

19. OOBsACHUTH CHAeAYIOIINE TOHATHS: YCTAHOBUBIIIEECS U HEYyCTaHOBHUBILIEE-
Csl IBWIKEHUE, TPACKTOPUS U JIMHUS TOKA, HAIIOPHOE U O0E3HANIOPHOE JABUKEHHE MOTO-
Ka, pABHOMEPHOE JIBMKEHUE MTOTOKA.

20. BsIBecTH ypaBHeHUE bepHYIM 15 3JIEMEHTAPHON CTPYMKH HI€AIBHOM
KUJKOCTH U OOBSCHUTH (PU3MUYECKUI U T€OMETPUUYECKUN CMBICI BXOJSALIUX B HETO
YJICHOB.

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

22. BwiBecTH ypaBHeHue bepHymiu A mOTOKa peanbHOM KUAKOCTH U 00b-
SCHUTb (PU3NYECKUN U TEOMETPUUYECKUIA CMBICI BXOSIINX B HETO YJICHOB.

23.  OOBACHUTH T€OMETPUUYECKUN U (PU3NUECKUN CMBICT ypaBHeHUs: bepHyi-
JIM JU1s1 TOTOKA pPeanbHOM JKHIKOCTH.

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

25. OmnpeneneHue NOTepb Hamopa MPU HAITOPHOM JIBM)KECHUM JKHUJIKOCTH B
KPYTJIBIX TpyOax.

26. @opmyna Iapcu. Ompenenenue kodpduiimeHTa A B 3aBUCUMOCTH OT
pexXuMa JABMKCHHS )KUJIKOCTH.

27. T'mapaBIMYECKHU INIaJKHAE U IIEPOXOBAThIE MOBEPXHOCTU. OT yero 3aBu-
CUT KO3(P(ULKEHT A B YKa3aHHBIX YCJIOBHIX JBUKEHUS KUJIKOCTU B TPYyOONIpOBOAAX.

28. Ot kakux (PaKTOpOB M KaK 3aBUCAT IMOTEPU IHEPruu, KodhuimeHT
Japcu npu TaMUHApPHOM U TIPU TYpPOYJIEHTHOM PEXKUME JABMKCHHUS KUJIKOCTH.

29. MecTHbIE CONPOTUBIIEHUS U MECTHBIE NTOTEPHU Hanopa. [IpuHumn ciuoxe-
HUS [TOTEPb.

30.  OmbITHOE OMNpeeNeHre MECTHBIX MOTEPh HAMopa U Kod(hPUIIMEeHTOB Me-
CTHBIX MTOTEPB.

31. OOBSCHUTH CIEAYIOIINE TOHSATHUS: Majlo€ OTBEPCTHUE, TOHKas CTCHKA,
CKaTUE CTPYH, MOJHOE CKATUE, COBEPUIEHHOE CKATHE, UHBEPCUS CTPYH.

32.  BeiBectu dopmyny IS ONpeNeSeHUsT CKOPOCTH MCTEUEHHS >KHJIKOCTH
yepe3 OTBEPCTHE B TOHKOM CTeHKe B aTMoc(epy IpH MOCTOSIHHOM Hamnope. J[ath mo-
HATUS KOA(DPUIIUEHTOB CKOPOCTH, CKATHSI, paCX0/1a.
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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, paCX0/1a.

34. Knaccudukanuus nHacaako. OCOOEHHOCTH UCTEUEHUS Yepe3 HACAIKH.

35.  Meroasl u mpuOOPHI sl U3MEPEHUS PacX0a KUJIKOCTH.

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

37. Bupael rugpaBindeckoro yaapa. OmnpenelieHUE MOBBIMIEHUS JaBJICHUA
IIPU Pa3aUYHBIX BUAAX yAapa.

38.  Meroasl npenoTBpalieHust 1 00pbObI C THIPABINYECKUM yIapOM.

39. Kunaccudukanus TpyOonpoBOIOB.

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

41. T'mapaBnuyeckuil pacyeT KOPOTKHX TpyOorpoBojoB. Bribop cedeHwuit
IUIs1 COCTaBJIEHUs YpaBHEHUS bepHysuu.

42. Meroauka pacuera KOpOTKOro TpyOOIpoBoa.

43.  JInuHHBIE TPYOOIPOBO/IBI.

44. TuapaBiuyeckuil pacueT JIJIMHHBIX TPyOONpoBOJOB. THUIIBI pelIaeMbIX

3ajad.

45. TynukoBble TpyOonpoBoabl. OCOOEHHOCTH THIPABINYECKOTO pacyeTa.

Paznen 2 I'mapaBiauvyeckne MAIIUHbI

1. O6mas knaccudukanus HacocoB. [IpuHIUI AEHCTBUS HACOCOB Pa3JIMy-
HBIX KJIACCOB.

2. YcTpoMCcTBO M MPUHLIMI IEUCTBHS HEHTPOOEKHBIX HacocoB. OOIACTh UX
MPUMEHEHUS, TyCK B X0/, PETYJIMPOBaHUE 0JIayH, TOCTOMHCTBA U HEIOCTATKH.

3. Uro Takoe Hamop Hacoca? BpIBecTH 3KCIUTyaTalMOHHYIO (opMyIiy Ha-
1opa Hacoca.

4. Hanop Hacoca. BeiBos1 mpoekTHOM GopMyIibl Hamopa.

5. Onpenenenue Hamopa Hacoca Io MOKa3aHUsIM MPUOOPOB (IKCIUTyaTallH-
oHHas hopmya).

6. OcHoBHOE ypaBHEHHUE PabOTHI LIEHTPOOEIKHOTO HAacoca.

7. Paboune xapakrepuctuku H-Q, N-Q, n-Q meHTpobexHbix HacocoB. Kak
OHH TOJTY4al0TCs Ha MPaKTUKe?

8. Pabota nenTpoOexHOro Hacoca Ha JaHHBIA TPyOONpPOBOA. XapakTepH-
CTHKa TpyOonpoBoja u ee noctpoenue. Pabouas Touka.

0. Kak nmono6path Hacoc o paboyuM xapakTepucTUKam?

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

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

12.  Cnoco0sbl peryianpoBaHus MoJga4yu LHEeHTPOOEKHBIX HACOCOB.

13. IlapamnenpHas U mocienoBaTeabHas paboTa HEHTPOOEKHBIX HACOCOB HA
o0t TpydonpoBo. DPheKTUBHOCTD MapaeaIbHON pabOThI.
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14. TlpenenbHas BeicoTa BcachiBaHus. KaBuramus. bops0a ¢ kaBuTanuei.

15. Tloabop Hacoca o pabo4ynM XapaKTepUCTUKAM.

16. OO6BemHbie Hacockl. OOmas Gpopmysia UX MPOU3BOAUTEIHLHOCTH. Xapak-
Tep 3aBUcUMOCcTU MexAy H u Q mpu mocTosHHON yacTtoTe BpauleHus. Perynupona-
HHE TI0/Ia4H.

17. IlpuHuun AeWCTBUS U OCHOBHBIE THUIIBI MOPIIHEBBIX HacOCcOB. Mx gocTo-
WHCTBA U HeAocTaTku. PerynupoBanue mnonaun. CpenHsisi NPOU3BOIUTEIIBHOCTH
MOPIITHEBBIX HACOCOB.

18. dopmyna MrHOBEHHOTro pacxoja. I'paduku momauu MOPITHEBBIX HACO-
COB IIPOCTOT0, ABOWHOTO U TPOMHOTO JIEUCTBUS.

Pasznea 3 BogocHao:xenune

1. Cxembl cucTteM BOAOCHA0XEHUSI C 3a00pOM BOJIbI U3 MOBEPXHOCTHOTO U
MO/I3€MHOTO BOJIOMCTOYHUKOB. OCHOBHBIE 3JIEMEHTHI CXEMBI.

2. CxeMbl CHCTEM BOJOCHAOXKEHHUS C 3a00pOM BOJBI M3 IMOBEPXHOCTHOIO
BOJOUCTOYHHUKA. OCHOBHBIE 3JIEMEHTHI CXEMBI.

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

4. [Ipou3BOAUTENHHOCTH U HAIIOP BOAOIPOBOJIHON HACOCHOW CTaHIIUU.

5. Omnpenenenne eMKOCTH Oaka BOJOHAMOPHOM OalHu.

6. OmnpesienieHue BHICOTHI BOJIOHAIOPHOM OaIHu.

7. OpnudT, cxema u IPUHIIUN IeUCTBHUS.

8. [TneBMaTHueckas BOAONOAbEMHAs ycTaHOBKA. CXeMa M MPUHLIUI IeUCT-
BUSI.

9. BonoctpyiiHas BogonoabeMHas ycTaHoBKa. Cxema WM NPUHLMI ACHCT-
BUSI.

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

11.  CnocoOsl yny4lleHust KadyecTBa BOJbI.

12.  TexHOIOTMYECKHE CXEMbI OUYUCTKU BObI

13. . [IpurogHocTh UCTOYHUKA BOJOCHAOKEHUS ONPENEIAeTCs CAeAYIOMUMHU
OCHOBHBIMU TpeOoBaHUsIMU. CaHUTapHAsI 0XpaHa UCTOYHUKOB BOJIOCHAOKEHMS U BO-
JOTIPOBOJIHBIX COOPYKEHUI.

6.2. Onucanue nokasaresjel 1 KpuTepueB KOHTPOJIS YCIIEBA€MOCTH, ONIMCAHME
IIKAJI OlleHUBAHHUSA

Onenka Tekyie padboTbl U IPOMEXYTOUHBIN KOHTPOJb CTYI€HTOB OCYIIECTB-
J€TCSI HA OCHOBE TPAAULIMOHHON CHCTEMBI KOHTPOJIS U OLEHKHU ycrieBaeMocTu. Tpa-
JULAOHHAsA CHCTEMAa KOHTPOJS M OLEHKU YCIIEBAEMOCTHU CTYJIEHTOB IpEJICTAaBIEHA
KPUTEPHUSIMU BBICTABJICHUS OILICHOK MO YETHIPEXOANIbHON CUCTEME «OTIUYHOY, «XO-
POLLIOY», «YAOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIBHO.

KpI/ITepI/II/I OII€HKH BBIINNOJIHCHHUSA TECTOB:
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Tekymiee TectrpoBanue (B 3JIEKTPOHHOM (OpME C UCIOIB30BaHUEM LKU(POBOTO
cepBuca Suaexk.@opmel) npousBonutTcss Ha 5 u 11 Hemensix ydeOHOro cemectpa.
Kaxnplii Tect cocrout u3 10 Bonmpocos. Kpurepuu oneHuBaHus:

- IpaBWIbHBIE OTBETHI HAa 5 U MeHee 3aaHuii — 2 6ajuia (Hey10BJIETBOPUTEIHHO),

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

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

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

OcHOBaHUSMHU [IJIsl CHW)KCHHS OLEHKM Ha | 0ajl SIBIAIOTCA: OTCYTCTBHE
000CHOBaHMS BEIOPAHHOTO OTBETA, HETIOIHBIN OTBET; HEOPEIKHOE BBITOTHEHUE, OITHOKH
B 0003HAYCHUSIX U T.II.

Kpurepuu onieHK” BHINOJHEHHUS M 31U THI JJA00PATOPHBIX PadoT:

K 3amure naGoparopHoir pabOThl NPEACTABIAECTCA OTYET C MOJHOCTBHIO
00paboTaHHBIMU pe3yJIbTaTaMU U3MEPEHUH, rpad)UuecKUM MaTepUagoM, BHIBOJAMHU.
OTuer He MOXeT OBbITh NPUHAT U TOJUICKUT JOpPabOTKE B Cliyyae: OTCYTCTBUSA
HEOOXOMMBIX pacyeTHbIX (hopMyll, 0003HAYEHUHN U T.I.; OTCYTCTBHSI HEOOXOIUMOTO
rpaduuecKoro Marepuaia; HeKOppeKTHON 0OpabOTKU pe3yIbTaTOB U3MEPEHUH.

3amura oT4eTra Mo JaboparopHOl paboTre NpoxoAUT B GopMme IoKIana
CTYJ€HTa 1O BBIIIOJIHEHHOW paboTe M OTBETOB HA BOMNPOCHI MpENoAaBaTeNs IO
TPAAULIMOHHOM CHCTEME OLEHKM CcuUCTeMe. B cilydae monydeHHs NpU 3alluTe
nabopaTopHOil  pabOThl  HEYOBIETBOPUTEIBLHON OIEHKH, pabdoTa MOIJIEKHUT
IIOBTOPHOU 3alILUTE.

Tabmuma 7

Kpurepuu onieHuBaHNsl 3aIUTHI JIA0OPATOPHBIX padoT
Kpurtepuu oneHnBaHust
«OTJHYHO» — CTYJICHT H3JIaracT COJCp)KaHHE BOIPOCa JIOTHMYCCKU
BEPHO, ApryMEHTUPOBAHO, YyMEET [JelaTh BBIBOJbI;, IIPAaBUJILHO
(dbopMyauUpyeT OCHOBHBIE 3aKOHBI, 3HA€T W TMPUMEHSET OCHOBHBIC
(hopMYITBI M pacyeTHBIE 3aBUCUMOCTH T10 TeME JIA00PaTOPHOUM pabOTHI
«XOPOIIO» — CTY/ICHT M3JIaracT COJICPXKAHUE BOTPOCA JIOTUIECKH BEPHO
U II0 CYHICCTBY, YMCECT JCJIaTb BBIBOJAbI W MNPHUBOAWUT IPUMCPBI H3
IMPAaKTUKH, HO AOIMYCKACT HCKOTOPLIC HCTOYHOCTH W HC3HAYWTCIIbHBIC
OIIHUOKHU WIIA OITMCKH, YTO B IICJIOM HE€ BBLIZBIBACT COMHEHHUM B OCBOECHHH
TEMBI JIA0OpaTOpHON PabOThI
«YIOBJIETBOPUTEIbHO» — CTYJACHT HE B IIOJHOW Mepe BIajeer
HaBbIKaMH JIOTMYHO HW aprymMCHTUPOBAHO H3JIaratb COACPIKAHUC
Martepuana, HMMeeT OOIMe 3HAHWUS OCHOBHOTO COJCPKAHHS TEMBI

Onenka

Bricokuii ypoBEHb
«5»
(OTAM4YHO)

Cpennuii ypoBeHb
«»
(xoporo)

[Toporossiii ypo-

BeHb «3» (ymoBiie-

TBOPHTENbHO) paboTel 0€3 OCBOEHHS HEKOTOPHIX CYIIECTBEHHBIX IOJIOKEHUH,
AOIMYCKA€T HCTOYHOCTHU, OAHAKO YMCECT NPUMCHATL 3HAHUA U YMCHUA I10
TeMe padoThl,
MUHHMMaNBHBIA | «HEYAOBJETBOPUTEIBbHO» — CTYJICHT HE OCBOWJI 3HAYHTEIBHYIO YaCTh
YPOBEHB «2» (He- | COAEpKaHWs ~ Marepuajga  JlabopaTopHO  pabOThI;  JTOMyCKaeT
YAOBJICTBOPU- CYIICCTBCHHBIC OIIMOKH B M3JIOKEHHUU Marepuraia, HEC YMCCT BLIACIUTDH
TCJ'IBHO) TJIaBHOC U CA€JIaTh BBIBOIbI.

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




PacuetHo-rpaduueckas pabora cocTOMT U3 6 pa3sHOBAPUAHTHBIX 3aJad IO
TeMaM H3y4aeMoro Kypca JUCHMIUIMHBL «l'MapaBiavKa» mOpeanosararmmx
BBIIIOJIHEHUE THUAPABINYECKUX PACYETOB, IIOCTPOCHUE THUAPABINYECKUX CXEM,
rpauKoB WM AUarpaMM. 3aJaHue Ha pacyeTHO-rpapuUecKyto paboTy BBIAAIOTCS HA
1 - 2 "Henensax yue6HOro cemectpa. CTyIAeHThl caMOCTOSATEIbHO BhINONHAIOT PI'P u
MPEACTABIAIOT €€ B PYKOIMCHOM MWJIM IE€YaTHOM BHUJE Ha Juctax ¢opmata A4.
PacuetHo-rpadguueckass paboTa He MOXET OBbITh MPUHATA U TMOMJIEKHUT JTOPAOOTKE B
cllyyae: OTCYTCTBUSI HEOOXOAMMOIo TIpadHuyeckoro marepuana Wi OTCYTCTBHUE B
rpaduueckoM MaTepuase HeOOXOAUMBIX 0003HAUEHHUM (CHIIbl, JABJICHUS, PACCTOSHUS,
IUIOLAM U T.J.), UCIIOJIB3YEMBIX B PacdeTe; HEKOPPEKTHOW OOpabOTKU pe3yJsbTaToB
pacueToB. Brimonnenne PI'P sBrsiercst o0si3aTenbHBIM 3JIEMEHTOM, BIUSIONIMM Ha
JOIIYCK, K Cllaye dK3aMeHa 110 JUCLIUILINHE.

Tabnuua 8
Kpurepuu ouennBanus PI'P

Ounenka Kpurtepuu ouennBanus
«OTJHUYHO» — CTYJIEHT CAMOCTOSITEJIbHO U B MOJIHOM O00bEME BBIMOTHUI
PI'P norumyHo, mnocinenoBaTeNbHO MW APTYMEHTHUPOBAHO  M3JI0KWUII
pelieHue 3a1ad.
«XOpOLIO» — CTYJIEHT CAMOCTOSITEJIbHO U B MOJIHOM OOBEME BBITOJIHUI
Cpennuii ypoBenb | PI'P  jmoruuno, mnocienoBaTebHO M apryMEHTHPOBAHO — W3JIOKMUI

Bricokuii ypoBEHb
«5»

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

«yOBJIETBOPHUTEJIBHO» — CTYIEHT CaMOCTOSITEIbHO W B TOJIHOM

[Toporogsriit ypo- | oobeme BbimonHWI PI'P, omHako B pemieHMd HMEIOTCS OIMHMOKH U

BEHB «3» HETOYHOCTH, OTCYTCTBYET TIOSCHEHUS METONUKH pEIICHUs 3ajady,

HeOpexxkHoe odopmiieHHe paboThI
«HEYI0BJIETBOPUTEJIbHO» — CTYJICHT HE BbINOJaHWI PI'P

MuHuMaIbHBII
YPOBEHB «2»

HpI/I IMOJIYUYCHUHN HeYIIOBJICTBOpI/ITCJIBHOﬁ OLOCHKMH IIO0 pvaeTHO-Fpa(i)quCKOﬁ
pa60Te OHAa MOAJIC)KUT UCIIPABJICHUIO U HOBTOpHOﬁ caayc.

Kpurtepuu oueHnBaHusI NPOMEKYTOYHOT0 KOHTPOJIS:

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

DK3aMeH MPOBOAUTCS B YCTHOH (hopme B BUJE TOKJIAAa CTYJIEHTA M0 KaXIOMY
AK3aMEHAIMOHHOMY BOIIPOCY C IMPEACTABICHUEM HA JIUCTE OTBETA: YPaBHECHUH,
dbopmyn, pacueTHbIX cxeM, rpadukoB U T.II. U OTBETOB (ecnu MoTpeldyeTcs) Ha
JOTIOJIHATEIIbHBIE BOMPOCHI IIPENO1aBaATENS.

KauecTtBo ocBOeHUsI AMCHMIUIMHBI, YPOBEHb C(HOPMUPOBAHHOCTU 3aSBICHHBIX
YHUBEPCAJIBHBIX W 00mIenpodecCUOHAIbHBIX KOMIETEHIUN, 3HaHUS M YMEHUs
CTYyJIEHTA OLICHUBAIOTCS B COOTBETCTBUHU C TPAJULMOHHON TEXHOJIOTUEN:

Kpurtepuu ouennBanus pe3yjbTaToB 00y4eHHUsI
Tabnuua 9
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Onenka

Kpurtepuu onennBanus

Bricokuii ypoBEHb
«5»
(OTAM4YHO)

OLICHKY «OTJHYHO0)» 3aCITyKUBAET CTYJICHT, KOTOPBIM HU3JIaraeT coaep-
’KaHUE BOIIPOCA JIOTUYECKH BEPHO, apTYMEHTUPOBAHO, YMEET J€JIaTh
BBIBO/IbI; IPABWIIBHO (DOPMYIUPYET OCHOBHBIE 3aKOHBI THAPABIINKH;
3HAET U MPUMEHSET OCHOBHBIC (DOPMYJIIBI M paCUETHBIC 3aBUCUMOCTH;
BJIAJIEET METOJAMHU pacyeTa ruIpaBIndYE€CKUX CUCTEM; 3HAET YCTPOUCT-
BO, IPUHIUI JCHCTBUS U OCHOBHBIC XapaKTEPUCTUKUA PAOOTHI THAPAB-
JINYECKUX MAlIMH U MPHUBOOB.

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

Cpennuii ypoBeHb
«»
(xoporo)

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

KoMnerenuum, 3akperui€éHHbIE 32 JUCHUIUIMHOMN, ¢pOPMUPOBAHBI HA
YPOBHE — XOpOLIMii (CpeaHuii).

[Toporossiii ypo-
BeHb «3» (ymoBiie-

OLCHKY «YAOBJICTBOPUTECJIBbHO» 3aCITYKUBACT CTYACHT, KOTOpBIfI HE B
MMOJTHOM MEPE BJIAACCT HABbIKAMU JIOTUYHO U apryMCHTHPOBAHO HU3Jia-
ratb COACPIKaHNUE MaTcpuajia, UMECT 06HII/IC 3HaHHUAg OCHOBHOI'O COACp-
KaHUs JUCIUITIINHBI 0e3 ocBoeHUS HEKOTOPBIX CYIICCTBCHHBIX I10JIO-
)KCHI/II\/’I, AOITYCKACT HCTOUYHOCTH U 3aTPYAHACTCA B TCOPETUYCCKUX BbI-

TBOPUTEIIBHO) BOJIaX, OJTHAKO YMEET MPUMEHSATh 3HAHUS U YMEHUS B IPAKTHUUECKUX
paboTax, BiajieeT HaBbIKaMu padOThl CO CIIPAaBOYHOM M y4eOHOM JuTe-
paTypoii, yMeeT M0JIb30BaThCsl HOPMATUBHBIMH JIOKYMEHTaMU.
KoMnerenuum, 3akperui€éHHbIE 32 JUCHUIINHOMN, ¢(OPMUPOBAHBI HA
YPOBHE — 10CTAaTOYHBIIA.

OLICHKY «HEY/IOBJIETBOPUTEIBHO» 3aCIyKMBAET CTYIEHT, KOTOPHIH He

MuyHMMaNbHBIM | OCBOWJI 3HAYUTENBHYIO YacTh COJIEPKAHHS JAWCHIUIUIAHBI, JTOITYCKAaeT

YPOBEHb «2» (He- | CYIIECTBEHHBIC OMIMOKHM B W3JIOKEHUU MaTepHalia; He B IOJHOW Mepe

YIOBIETBOPU- BJIaJICET METOJAaMH BBIMOJHEHMS THIPABINYECKUX PACUYETOB; HE yMEET
TEJIbHO) BBIJICJIUTH TJIABHOE U CJI€JIaTh BBIBOBI.

KoMnereHum, 3akperui€éHHbIE 32 JUCHUIUIMHOMN, He C()OPMHPOBAHBI.

7. YueOHO-MeTOAN4YeCK0e U MHPOPMAIIMOHHOE o0ecriedeHHe TUCHUIIINHBI
7.1 OcHoBHas 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-
ckuii B.®. [Ipaktukym no runpasiuke: YueoHoe nocooue M.: HUL] UHDOPA-M,
2014. - 428 c.

3. TugpaBnvka M TUJpaBIMYecKUe MalIWHbL. JlaGopaTOpHBI MPaKTUKYM:
VYue6noe nocobue. / H.I'. KoxxeBnukora, A.B. Emun, H.A. llleBkyH, A.B. [dpansiii,
B.A. llleBkyH, A.A. llpim6an, b.T. bekumens - CI16.: U3natensctBo «Jlanby, 2016. -
352 c.: un. - Pexxum goctyna https://e.lanbook.com/reader/book/76272/#1

4. MexaHuka )XKUJIKOCTH U Taza: yueoHoe nocooue / H.I'. KoxxeBnukosa, 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 lonosiHUTEBHAS 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-
pPOBaHUE CHUCTEM U cOoopyxeHui. YueOHoe nmocobue. T.2. — M.: UznatenbctBo ACB,
2004. — 494 c.

3. Kyp6a M.T"., CokomnoB JI.W., 'oBopoBa XX.M. Bonocuabxxenue. [Ipoextu-
pPOBaHUE CUCTEM U coopyxeHui. YueOHoe nmocobue. T.3. — M.: UznatenbctBo ACB,
2004. — 256 c.

4. Kanexkun A. A. I'mapaBivka W TUIpaBIMYE€CKUE MalIUMHBI: Y4yeOHOe Moco-
oue. — M.: Mup, 2005. — 512 c.

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

6. llleBeneB @.A., llleeneB A.D. Tabnuipl 11 THAPABIUYECKOTO pacyeTa
BOJAOINPOBOHBIX TpyO: CnipaBouHoe nocodue. 9-e 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 31.13330.2021 «CHullI 2.04.02-84*. Bonocnabxenue. HapyxHbie 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-
MeYeHU0 0e30MmacHOCTH U (MiIu) 0e3BPEHOCTH /JIA YeJoBeKa (DaKTOPOB Cpesbl 00u-
TaHUS

7.4 MeTogu4ecKue YKa3aHHsl, PEKOMEHAAUMH U APyrue MaTepuajbl K
3aHATUAM

1. KoxxeBuukoBa H.I'. I'mapoctatuka: metonuueckue ykazanusi / 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'mpponunamuka : npaktukym/ H.I'. KosxeBHukoBa,
A.B. Emun, H.A. IleBkyH[u nap.] ; Poccuiickuil rocynapCTBEHHBIN arpapHbIi
yauBepcuter —-MCXA nmenu K.A. TumupszeBa. - Mocksa: 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 ap. ['mapasnuka, rumapo-
MalIuHBl U CENbCKOX035UCTBEHHOE BoJlocHaOkeHue Yacte 3. 'uapaBianueckue 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., [Ipansrii
A.B. —M.: U3n-Bo PTAY-MCXA, 2016, 40 c.

5. KoxesnukoBa H.I'., Emun A.B., llleskyn H.A., lpansiii A.B. Kypnan
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 «YMI
«Tpuanar», 2015. — 44 c.

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

8. Ilepeyennb pecypcoB MH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«/HTEpHET?», HEOOXOAMMBIX /IVIs1 OCBOCHUS AMCIUTLIMHBI (MOIYJIs1)

1. http://www.agrovodcom.ru OOO «ArpoBoakoM» OQGUIHUATBHBIN aUIEp
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 MudopmanronHo-crpaBouHasi cucrema (OT-
KPBITBIN JJOCTYTI).

9. IlepeyeHb NPOrpaMMHOro odecnedyeHuss 1 MHPOPMANMOHHBIX CIIPABOYHBIX
cHCTEM

TabmualO
IlepeyeHb MPOrpaMMHOro odecneyeHus
HaumeHoBaHue
Ne paszjiena yueOHoit HaunmeHnoBanmue Tun ABTO I'on
/10 | TUCHUNJIHHBI (MOTY- NMPOrpaMmblI NMPOrpaMmblI P pa3padoTKu
JIs)
Paznen 1 «I'mppaBnu-
Kay
1 Pazngen 2 «'mmpaBnu-| Microsoft Office OdprcHbiii maxer Microsoft 2001
YECKUE MAIIMHBDY 365
Pazgen 3 «BomocHa6-
KEHUEC»
Paznen 1 «I'mppaBnu-
Kay
Paznen 2 «I'mppaBnu-
2 Annexc Tenemoct | Buneoxondepenuuu| Snmexc 2021
YECKUE MAIIUHBI
Pazgen 3 «BomocHa6-
HKEHUEC»
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10. Onucanue MaTepuaJIbLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOM ISl
OCyILIeCTBJIEHHSI 00Pa30BaTEIbLHOI0 MPOoOLEcca MO JUCHUILIMHE (MOYJII0)

Tabnuua 11
Ceenenus 00 o0ecne4eHHOCTH CNIENMATU3HPOBAHHBIMHY AYAUTOPUSMHU,
Ka0MHeTaMM, J1a00paTOpUsAMHU

HauMeHOBaHHe CENHATLHBIX MOMe-
LeHU# U TOMelleHH i J1JI CaMOCTOsI- OcHalleHHOCTH cleUAIbHBIX OMELeHU U 1o~

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 yHUBEpCAbHBIH 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 pacxosa ¢ UHAMKALMEH MapamMeTpoB
(MuB.Ne210134000002783)

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

8. lllkad cucrembl ynpaBieHus: ¢ HHAUKATOPAMHU
(MuB.Ne210134000002784)

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

10. Ctena nabopaToOpHBIN MO UCCIICTOBAHUIO Pa0OTHI
ITHEBMATUYECKON BOJONIOABEMHON YCTAHOBKH
(MuB.Ne 210134000002963)

Jlsist camocTOsATEeIbHOM paboThl CTYACHTOB TaK e MpelycMOTpeHbl YuTaib-
HbIi 3a1 LlenTpanbHoil HayuHolt 6oubnuoTexu nmenu H.U. XKenesnosa PTAY MCXA
umMenu K.A. TumupsizeBa 1 KOMHaTBhl CAMOIIOATOTOBKHU CTYJIEHTOB B OOILIEKUTHUSX.

11. MeToanuyeckue peKOMeHIAIMU 00y4aI0IMMCS 110 OCBOCHUIO U CIIUTIIUHbI

OO6pa3oBaTenbHbIN MpoIlecC MO AUCIUIUIMHE OpraHU30BaH B (opme ydeOHbIX
3aHATUN (KOHTaKTHas paboTa (ayaUTOPHON M BHEAYAUTOPHOMN) 00ydJaroONIuXcs C Tpe-
rojaBaTeyieM U CaMOCTOsITeNIbHAsI paboTa oOydaromuxcs). Y4ueOHble 3aHATHS (B TOM
quclie TI0 pean3aliy MPakTUYeCKON MOArOTOBKH) MPEACTABICHbI CIEAYIOIINMH BH-
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JaMH, BKJIIOYasl y4cOHBIC 3aHATHUS, HAMPABICHHBIC HA TMPAKTUYECKYIO IOIATOTOBKY
00y4aroUINXCs U POBEACHHUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

JeKIUHU (3aHATHS JICKITAOHHOTO THTIA);

nabopaTtopHbie pabOThI (3aHATHS CEMUHAPCKOTO THUIIA);

IPYIIIOBBIC KOHCYJIbTAIUH;

WHIUBUyaJIbHBIE KOHCYJBTAllMM M HWHBIC y4eOHBIC 3aHATHSA, MPEAyCMaTpH-
BaIOIINE WHINBUYaIbHYIO pa0OTy MPENoaBaTesi ¢ 00yJIaronuMCs;

camMoCTOsITeNTbHAsl padoTa 00yJaroINXCs;

3aHSTHS MHBIX BUOB.

Ha y4eOHBIX 3aHATHAX 00YYaroIIMecs BBIMOIHAIOT 3allJTAHMPOBAHHBIC HACTOS-
e POrpaMMoOi OTIEIbHBIC BUIBI YYCOHBIX padOT, B TOM YHCIIC OTIACIBHBIX dJIc-
MEHTOB paboT, CBSI3aHHBIX ¢ OyayIIel podecCHOHaTbHON AeSITeIbHOCTBIO.

[ToceleHne JIGKITMOHHBIX 3aHITHH SBISCTCS 00s3aTeIBbHBIM. [IpomyreHHbIH
JCKIIMOHHBIN MaTepual HeOOXOJAMMO 3aKOHCIICKTUPOBATh U MPEIOCTABUTH JIEKTOPY
JUTSL OTPaOOTKHU.

[Tpu mpoBeneHUH JT1aOOPATOPHBIX PabOT CTYACHT JOHKCH UMETh CBOM TEpPCO-
HaJIBHBIN JKYPHAJI JIS BBITIOJIHCHHS JIAOOPATOPHBIX PabOT, KOTOPHIH OH 0POopMIIIET 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 nauanmoMm nabopaTOpHOW pPabOTHI CTYACHT JOJDKEH CaMOCTOSATEIHHO
YSICHUTB: COJCP)KaHME PadOThI, MMOCIIECIOBATCILHOCTh BBITOJIHCHUS HAOIIOACHUN H
MU3MEPCHUM, METOJUKY O00pabOTKH IKCIIEPUMEHTAIbHBIX JaHHBIX. OOIIHMe CBEICHUS
0 TeMaM JIaOOpPaTOPHBIX pabOT MPEICTABICHB B METOIUYCCKUX YKA3aHHUAX K IPO-
BeJICHUIO J1abopaTopHBIX pabdoT. IlpomymieHHble TabopaTopHble 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 BOIPOCAaM: OCHOBHOE yYpaBHCHHE THAPOCTATHUKH, CHIIBI JIaBJICHUS Ha ILIO-
CKHE ¥ KPHBOJIMHEHWHBIC TIOBEPXHOCTH, ypaBHEHUE bepHYysuH, moTepu Hamopa, uCTe-
YCHHE KHUJIKOCTH Yepe3 OTBEPCTHS U HACAJIKH, THIPABIMYCCKUH yaap, OCHOBHBIC T10-
KazaTtenu paboThl HACOCOB, paboYKe XapaKTEPUCTUK HACOCOB, XapaKTEPHUCTUKA TPY-
OompoBoia, mapauienbHas U MocieoBaTebHas padoTa HACOCOB, KABUTAIHSI.

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 YCTON (pOopMe Ha BOMPOCHI 3aaBacMble MPEIo-
JaBaTeseM Mo TeMe JICKIHH.

[IpomymieHHbIE JTa0OpaTOPHBIC 3aHATHS OTPAOATHIBAIOTCS B KOHIIE CEMECTpa B
COOTBETCTBHE C YCTaHOBJIICHHBbIM Kadenpoil rpaduxom otpadotok. [lepex orpabot-
KO J1abopaTopHOi pabOThl CTYIEHT CAMOCTOSTENIbHO H3y4YaeT TEOPEeTHUECKUI MaTe-
puan mo TeMe paboThl, TOPSIIOK €€ MPOBEICHUS U METOAUKY OOpabOTKH OMBITHBIX
TaHHBIX. [laHHBIC MOJIyYEeHHBIC TPY BBITIOJHEHUH MPOMYIIEHHOW TabopaTopHOi pa-
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OOTBI 3aHOCHUT B 3apaHee MOATOTOBIECHHBIN oTyeT. [locne 06paboTKH ONMBITHBIX JIaH-
HBIX 0()OPMJICHHBIN JOKHBIM 00pa3oM OTUYET O BBIMOJIHEHUU J1a00paTOpHOM paboThI
IIPEIOCTABIAETCS BEYILEMY ITPENOIABATEIIIO IS 3AIUTHI.

12. MeToanyeckne peKOMEHIANNH NPENOAABATEIAM 110 OPraHNU3alMU 00yYeHUs
10 AUCHHILINHE

Haunyumeit ¢opmoii opranuzanuu o0y4yeHus nucuuiiuHe «[ uapaBivkay
MpeICTaBIACTCA Takas, IpU KOTOPOW BCe BUJbI YUEOHBIX 3aHATUN (Jiekuus, jadopa-
TOpHBIE 3aHATHUS, pacueTHO-rpaduyeckue paboThl) 00pa3ylOT €IUHBIA B3aMMOCBS-
3aHHBIA Y4eOHBIN Tpouecc. [ 1aBHBIM 3BEHOM 3TOTO MpoILEcca SIBISIOTCS JEKIUHU, Ha
KOTOPBIX HAJIAraeTCs OCHOBHOE COAEPKAHMUE Kypca U JAeTCs HaydHas U METOJIHUYe-
CKasl yCTaHOBKAa B M3YYEHUHU MPENOIaBAEMOM OUCHMIUIMHBL 1Ipu ycioBumn cBoeBpe-
MEHHOT'O 3aKpeIUICHHs JEKIMOHHOIO MaTepHuana Ha IPYNIIOBBIX 3aHATHUAX U B IPO-
1IECCE BBIMOJIHEHUS JOMAIIHUX 3aJJaHUI CTYJEHTHI SIBJSIOTCS HA OYEPEHbIE JEKIUU
JOCTAaTOYHO MOATOTOBJIEHHBIMHU JUJISL UX IPOCIIYIIIMBAHUS U YCBOEHHUS.

Bo Bpewms nekiuii 1eMOHCTpauus ClaifoB WIW MPE3EHTAUNUN SBIAECTCS MpEN-
nourutenbHee. [I[puMeHenne cinaiioB U npe3eHTanuii Tpedyer TaTeabHol paboThl,
M0 METOJUYECKOMY O00ECIEYEHUIO TaKUX 3aHATUI: 0TOOP HEOOXOIUMBIX (PparMeHTOB
(GUIBLMOB U CNANI0B, TOJ00p WILTIOCTpAUi U YepTexeH, MpoBepKa KayecTBa UX Je-
MOHCTpALMH, 3aTPAYNBAEMOr'0 BPEMEHS U T.1.

IIpoBenenue 1a00PATOPHBIX 3aHATHI SBISIETCS OJHUM W3 BaXKHEUILIHX 3Je-
MEHTOB 3aKpEIJICHUS! TPOUJEHHOr0 MaTepHalia, a TakkKe MPUOOpETeHUsl MpaKTUye-
CKHMX HaBBIKOB CTYJ€HTaMHU.

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

— 1eJbI0 1a00PaTOPHON PadboThI;

— 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 CelaTh 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-
e AJis J1abopaTOpHBIX PabOT». DTO MOXKET ObITh OTJEIbHAS TETPaab, B KOTOPOU CTY-
JICHT HAa OCHOBE METOJMYECKHX PEKOMEHJAlUi AJis MpOBEeACHUsl J1abopaTopHOM pa-
00ThI, pa3pabOTaHHbIX KaQeapoi, TOTOBUT CBOM MEPCOHAIBHBIN KOHCIEKT, MO0 OT-
JEeNbHBIA pa3paOOTaHHBIM U U3JAHHBIN Kadenpoil MakeT KOHCHEKTa J1abopaTopHOU
paboTHI.

[Ipu gocTaTOUHON TEXHUUYECKOW OCHAIICHHOCTH y4eOHOW JabopaTopuu Ka-
(beapsl CTYACHTHI BBITTOJIHSIOT Ja00paTOpHYIO paboTy, MpeaBapUTEIbHO Pa30UBLINCH
no «Opuragam», BKIOYaromuM B ce0s o 4 — 5 crynenToB. Eciu e HeT Takoil Tex-
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HIUJECKOM BO3MOXXHOCTH, TO JIaGopaTopHas paboTa BBHIMOJHIETCS cpasy Bced Iof-
TPYTIION MM Y2 TOATPyTmEL IIpy 5TOM HpenosaBaTess pacipesenser MEXIy CTy-
JIeHTaMHI OOS3aHHOCTH II0 BBIIIOJHEHHIO 1ab0paTopHoO# paGoTHL, cTapasch 3ameiicT-
BOBATh B pabOTe KaK MOXKHO GOJIBIIIE CTYIEHTOB.

Ilepen mpoBenenmeM TaGopaTOPHOM paGOTHI IIPEHONABATEN W ACCHCTEH-
PYIOIMH eMy UHKeHeD (1abopaHT) yueGHOM 1abopaTophu IIPOBOJUT HHCTPYKTaX II0
TEXHUKe 0€30IIacHOCTH.

Ilocrne CHATHS ONBITHBIX NaHHBIX CTYHEHTHI 06paGaTEIBAIOT Pe3yIBTATE SKC-
TIEPUMEHTA, CTPOST IPAQUKK (eCIIH OHH IIPEIYyCMOTPEHBI B PabOTe), HETAIOT BEIBOIEI
1o pabore.

Ilocne BemoNHEeHUs MaGOPAaTOPHON paGOTHI IETEcO06PasHO MIPOBOIUTE ee
«3alUTY». OTO IO3BOJLET CTYAEHTAM ellle pa3 [OBTOPHTH U OCMBICIATS IPOieH-
HBIH MaTepual, a IPeMoaBaTeliO OLEHUTE CTENeHb YCBOSHHUS IPOAIEHHOr0 CTyIlCH-
TaM{ MaTepHala.

Texymee TecTHpoBaHue I1eNeCO0OPA3HO IPOBOAUTE 2 - 3 pasa B TEUCHHE Ce-
mecTpa. C ero [OMOILBIO IPOBEPSAETCS YCBOCHHUE CTyIEHTAMY MaTepHala, IpoHIeH-
HOTO 32 6-8 Heflelnb. JTa NpoBepKa JOKHA GBITh JOCTATOYHO TIIyGOKOH ¢ TeM, YTo-
OBI OZHOBPEMEHHO CITY*HTh OATOTOBKOM K IIPe/ICTOSIIEMY SK3aMeHy.

JlOIKHO OBITH paspaboTaHO HECKOIBKO BAPMAHTOB TECTOBBIX 3aaHUH C TeM,
4TOOBI ONIU3KO CHAAIIHE CTYACHTHl UMENY Pa3Hble BAPHAHTbL.

TecT jxemaTenbHO KOMIIOHOBATh M3 IIATH WM JECSATH BOIPOCOB IIPUMEPHO
OIMHAKOBOHX CJIOKHOCTH, YTO OOJIEr4aeT MPENofaBaTeIi0 BHICTABIEHHE OLEHOK II0
KONUIECTBY BEPHBIX OTBETOB. Ipy ImpoMeXyTOUHOM HUMCIle PABHBIX IO CIIOKHOCTH
BOIIPOCOB, HANPUMED, 7 — & MOKHO TIPUIATE KaKIOMy BOIIPOCY BECOBOM KO3(hdHII-
CHT B 3aBHCHMOCTH OT CIIOXHOCTH C TaKMM PacdeToM, 4TO CyMMa BECOBHIX K03 -
[IMEHTOB paBHsIach 10.

HeynosneTBopuTenbHO HalBCaHHEE KOHTPOJBHBIE PaGOTHI IIEPEIUCHIBAIOTCS
CTy[CHTaMU IIOBTOPHO IO IPYroMy BapuaHTy. BaHBIM METOMMYECKHM TpeGoBaHU-
€M IIpY IIPOBCACHUM TECTHUPOBAHUS SIBIIETCS CBOEBPEMEHHOE O3HAKOMJIEHHE CTYy-
JICHTOB C JOIYLIEHHBIMH B HEM OLIAOKAMH.

IIporpammy paspaGoras (u):
IlTeBxyn H.A., K.c-X.H., [OI[EHT //7

(momruce)
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PENEH3MSA
! Ha pa6ouyio nporpammy mucuuminssl «61.0.27 THAPABJIUKA »
OIIOII BO no nanpasyenuio 13.03.02 «DjeKTposHepreTHKa H 3J1eKTPOTEXHUKAY,
HANPAaBJIEHHOCTh «JJIEKTPONPHBO H aBTOMATHKA» (KBATH(UKANNSA BBINYCKHHKA —
dakaJjaBp

AnppeesbiM CepreeM AHIpeeBHYEM, TOLEHTOM Kadeapsl (ABTOMAaTH3AIMA ¥ POOOTH3ALMH
TEXHOJIOTHYECKUX IIPOIECCOB MMeHH akageMuka M.®. boponunay, TOKTOPOM TEXHUYECKHX HAYK,
(mamee 1O TEKCTY pEIEH3CHT), MPOBEAEHA peleH3us paboyeid mporpaMMel JHCHHUILIAHBI
«T'uppasnukay OIIOIT BO no mampasnenuro 13.03.02 «DmeKTpoIHEPreTHKA B SIEKTPOTEXHAKAY,
HAIPABIEHHOCTH «DIEKTPOIPHUBOL X aBToMartukay (fakanaBp) paspaboTaHHON B ®I'bOY BO
«Poccuiickuil TocyaapcTBeHHBIN arpapHbii yauBepcHTeT — MCXA nmenn K.A. Tumupssesay, Ha
Kabeape dIeKTpOCHAOKEHNS W TEIUIOPHEPIETUKY UMEHN aKanemuka M.A. bynsko (paspaboTuuk —
[lepxyn Hukomait AneKcaHApOBHY, JOIEHT, K.C-X.H.).

PaccMOTpeB MpeCTaBICHHBIE Ha DPEIEH3UPOBAHWE MAaTepUallbl, PEIEH3CHT IPUIICT K
CJIEYIOIIIUM BBIBOJAM:

1. IlpenbsaBnennas paGoyast mporpamMma AUCHHIUIMHEI «['mapapnuka» (Hanee IO TEKCTY
[Iporpamma) coomseemcmeyem TpeboBanusm OI'OC BO 1mo  HanpaBIICHHIO 13.03.02
«DIIEKTPOSHEPreTHKA ¥ OJIEKTPOTeXHMKay. I[Iporpamma codepoicum BCE OCHOBHBIC Ppa3IClbl,
coomeemcmeyem TpeOOBaHUAM K HOPMATHBHO-METOAUYECKUM TOKYMCHTaM.

2. IlpencrasnenHas B IlporpamMMme aKkmyaabHOCHb y4eOHON IUCHUIUIMHBI B paMKax
peanuzanuu OITOII BO ne nodnesicum comnenuro — NACHUATUIAHA OTHOCUTCA K 00s3aTeNnpHoH 9acT!
yuebHOTO nukia — bl.

3. TlpencTapiennsle B Ilporpamme yenu IUCUUILIAHEI COOMEEmMCmeyiom TPeOOBaHUIM

@I'OC BO nampasnenus 13.03.02 «DneKTpOIHEPTETHKA U DIIEKTPOTEXHHUKAY.
B cootBerctBuu ¢ IIporpammoli 3a muctuIuidHON «['MApaBIUKa» 3aKPEIUIEHO 3 KOMHEHeHUUU.
JNucummumHa «[HgpaBIuKa» W IpencTaBieHHas llporpaMma cnocoOua peanu3oéams WX B
00BABIEHHLIX TpebOBaHUIX. Pe3yapTaTsl 00ydeHus, IpeAcTaBleHHbIe B [IporpamMMe B KaTeropusax
3HaTh, YMETh, BIANETh COOMGEMCMEYIOM CIEUUOUKE M COAECPKAHUIO UCUMIUIAHBI U
0eMOHCIMPUPYIOM 803MONCHOCHb TIONYUEHUS 3asBIIEHHBIX PE3YIHTATOB.

4. Obmas TPymoEMKOCTh TUCLUILTMHB! «[ UApaBIMKa» COCTABIAET 3 3au€THBIC CIUHUIIBI
(108 gacoB).

5. WudopMamdss O B3aMMOCBSI3M M3Y4aeMbIX JAMCLMINIMH H BOIPOCAM HCKIIOYCHHS
IyONMpOBaHUS B COIEPIKAHWHM JUCUHIUIMH CcOOMiéencnieyem NeHCTBUTENLHOCTH. JIMCHHUIITHHA
«Tunpasnukay B3ammocssizana ¢ apyrumu pucnumnuaamMu OIIOIT BO u YyebHoro ImiaHa IIO
HanpasiaeHnio 13.03.02 «JnekTposHepreTHKa i 3IeKTPOTEXHUKA) H BO3MOXKHOCTD NyOIUpOBaHUS B
COJIEp’KaHUU OTCYTCTBYET.

6. IlpencraBmennas  [IporpamMma  mpexamonaraeT  MCIIONB30BAHHE  COBPEMEHHBIX
00pa30BaTENBHEIX TEXHOJOTUH, WCIONB3yeMble NPH peaH3allid Pa3sIMYHEIX BHIOB y4eOHOH
pé60TLI. ®opMEI 00pa3oBaTeNBHEIX TEXHOIOTUM_coomsemcmeyom CeuGuKe QUCIUILIAHEL

7. Tlporpamma muciuruinabl «[ HIpaBIuKa» MpearnonaaracT 17 3aHATHH B MHTEPAKTUBHOU
dopme.

8. Bumpl, comepxaHwe © TPYJOEMKOCTH CaMOCTOSTENBPHOM paboTBl  CTYAEHTOB,
npejcTaBieHHble B IIporpamme, coomeemcmigyiom TPEOOBAHHAM K IIOJTOTOBKE BBIITYCKHUKOB,
comepkamumest Bo @T'OC BO nanpasnenus 13.03.02 «DiekTposHepreTiKa U 3JCKTPOTEXHUKA.

9. IlpencraBnenusle u omucanuble B IIporpamme GOpMBI mekyujeni OUEHKHM 3HAHUH
(BBIMIOJTHEHHE ¥ 3aIMUTa TabOpPaTOPHBIX paboT, ydacTHE B TECTHPOBAHMHM, BHINOTHEHHE PACUETHO-
rpadugeckoli paGOTBl W ayAWTOPHBIX 3aJaHUSX - paboTa C TEXHHYECKOH JHTEparypoi),
coomeemcmayiom Crenuduke TUCIUIUIAHBL U TPEOOBAHUAM K BBILYCKHUKAM.

dopma IPOMEKXYTOYHOTO KOHTPOJS 3HaHHM CTYIEHTOB, IpemycMoTpenHas [Iporpammoxn,
ocymiecTBisgeTcs B (opMme DJK3aMeHa, uTO coomeemcmeyem CTaTyCy JUCHUIUIMHBL, —Kak




THCLMATUIMHBL 00s3aTenbHol dactu yuebuoro nukiaa — bl ®T'OC BO HampaBneHHd 13.03.02
«DJIEKTPOIHEPTETHKA U JIEKTPOTCXHUKAN. ,

10. dopMEI OIEHKHU 3HAHUH, IpeIcTaBIeHHbIE B [IporpamMme, coomeemcenmeyiom crenuduxe
JUCLIMIIIMHEL U TpeOOBaHUAM K BBIITYCKHUKAM.

11. VueBHO-METOIMIECKOE  OOeCIeueHHe  MUCHUINIMHBI  IIPSICTAaBICHO:  OCHOBHOH
nATepatypot — 4 wucrounuka (06a30BBIH  y4eOHUK), JIOTIONHATENBHOH JTUTEpaTypot — 6
HaMeHOBaHUH, VIHTEpHET-pecypchl — 4 UCTOYHUKA M coomeemcmeyem TpeOOBaHMUIM @®I'0C BO
ganpasienus 13.03.02 «DneKTposHEPreTHKA 1 JMEKTPOTEXHUKA .

12. MatepraibHO-TEXHIYECKOE 00eCIeYeHne MUCLUIIIMHEL COOTBETCTBYCT crenuduxe
mucrmmmEsl «HApaBuKa» U o6ecedrBacT MCIOIB30BAHAE COBPEMEHHBIX 00pa3oBaTENbHEIX, B
TOM YHCJI€ MHTEPAKTHBHEIX METOJOB 00yUYeHHS.

13. MeToqu4eckue pEKOMEHIALMH  CTy[AEHTaM W  METOJMYECKME  PEKOMCHIAIUH
IpenoiaBaTelsiM 110 OpraHu3aluy 00ydeHHs [0 IUCLUIIKHE NAl0T MPEICTaBICHUC O crenupuxe
00y4eHus Mo qucHUIIIMEe «[ HapaBiiKa.

OFBIIMUE BHIBO/JbI

Ha 0CHOBaHHHM NPOBEAEHHOTO PELIEH3NPOBAHUA MOXKHO CHSIATh 3aKII0UCHHE, YTO XapaKIep,
CTPYKTypa H COJep)aHue paGodedl IpOTpaMMbl IUCLMILUIMHE! «I'HIpaBiuKay OIIOIT BO mo
gampasnenuto  13.03.02  «DnexTposHepreTHKka M JJICKTPOTEXHMKA», — HAMPaBICHHOCTH
«DNEeKTPOIPUBOJ ¥ aBTOMATHKa» (KBalIM(UKAlKs BBITYCKHMKA — GakanaBp), paspaboTaHHas
[leBxynoM HukomaeMm AJeKCaHIPOBAYEM, TOIEHTOM, K.C-X.H. COOTBETCTBYET tpebosanmsmM PI'OC
BO, COBpeMEHHEIM TpeGOBaHUSM SKOHOMHKHM, DBIHKA Tpy/a M IO3BOIUT TIPH €€ peanu3aluy
yCIeNTHO 06ecTeynTh GOPMUPOBAHHE 3ATBIEHHBIX KOMIICTCHIHH.

Penenzent: Aunpees C.A., monenT KaheIphl ABTOMATH3AUMA X POOOTH3AIMH TEXHOIOTHIECKHX
Ziipouieccos uMenu akagemuka 1.®. bopoauHay, I.T.H.
7 & A7 » =2 2025 .
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