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AHHOTALINA

padoueii nporpammbl yueOHoi aucuuminabl 51.0.27 «I'TAPABJINKA» nis

NMOATrOTOBKH 0aKaJaBpoOB Mo HanpapJeHu1o noarorosku 13.03.01 «Temoanep-

reTUKa M TeIJIOTeXHNKA)», HANMPABJIeHHOCTH « MHKMHUPHUHT TeIUI0IHEepreTnye-
CKHMX CHCTEM»

Heablo ocBoeHust TUCHUILINHEBI L{enbro ocBoeHus nuciuiunel «l uapasnu-
Ka» sBisieTcss (popmMupoBaHHe y 00y4arolUXCs KOMIETEHIMH, 00ecrneurnBaronnx
CIIOCOOHOCTh K PEIIEHUI0 MPOU3BOJCTBEHHO-TEXHOJIOITMYECKUX 3aJad mpodeccuo-
HaJIbHOM JIESITENbHOCTH, 4 UMEHHO: ONPENENSTh KPYT 3324 B paMKax MOCTaBICHHOM
eI U BBIOUPATH ONTHUMAJBHBIE CIIOCOOBI UX PEIIeHHs, UCXOAS U3 JEHCTBYIOIIMX
IIPAaBOBBIX HOPM, MMEIOIIMXCS PECYPCOB U OIPAHUYEHUM; MPUMEHATH COOTBETCT-
ByIOUIUH (U3MKO-MaTeMaTUUYECKUN amnmapaT, METOAbl aHajdu3a W MOJEIUPOBAHMS,
TEOPETUYECKOTO U IKCMEPUMEHTATBHOTO HMCCIEIOBAaHUS MPU PEIICHUH MPOQeccuo-
HaJbHBIX 3a7a4; JAEMOHCTPUPOBATH NMPUMEHEHHE OCHOBHBIX CIOCOOOB MOJYYEHHUS,
npeoOpa3oBaHusi, TPAHCIIOPTA U HCIOJIb30BAHUS TEIUIOTHI B TEINIOTEXHUYECKUX yC-
TaHOBKAaxX U CUCTEMAX.

MecTo AuCHUILIMHBI B Y4eOHOM IUIaHe: JUCIUIUIMHA BKJIIOYEHa B 00s3a-
TeJIbHYIO0 YacTh y4eOHOTo IulaHa mo HampasieHuto noarotoBku 13.03.01 «Temo-
DHEPreTHKA U TEIUIOTEXHUKay, IMKI b1., AMCIUMIIIMHA OCBaNBAETCS B 5 CEMECTPE.

TpedoBanusi K pe3yabTaTaM OCBOCHHMA JUCHUIUVIMHBI: B pE3yJIbTaTe OCBOE-
HUSL TUCHUIUTHHBL popmupyroTes cuenyrouue komnerenuun: YK-2 (YK-2.1); OIIK-3
(OIIK-3.1); OIIK-4 (OIIK-4.1; OIIK-4.2).

Kparkoe comepxkanme  aucuumiimebl:  ['mapocratuka.  CocTosiHUA
aOCOJIOTHOTO M OTHOCHTEIIBHOTO PaBHOBECUS JKMIKOCTH. ['mapocTtaruueckoe
JaBJeHUE W €ro CBOMCTBa. AOCOJIIOTHOE M M30BITOYHOE AaBieHHe, BakyyMm. Cuiia
JABJICHUS KUIKOCTH HA IUIOCKUE W KPUBOJIMHENHBIE MOBEPXHOCTU. [ HaApoIMHAMUKA.
YpaBaenue bepHyIUH sl MOTOKA UACATBHOW U pealbHOMN KUIAKOCTH. Dusnyueckui
CMBICII U rpaduyeckas UHTepHperanus ypaBHeHus bepnymnu. Pexxumbl nBUXKEHUS
xunkoctu. [lorepu Hanopa no anuHe. MectHble nmotepu Hamnopa. VMcreuenue uepes
MaJlble OTBEPCTHSI B TOHKOM CTEHKE M HACAJAKW INPH IMOCTOSHHOM HAaIlope.
['unpaBnuueckudt  ymap B HamopHoMm  TpybOompoBoje.  Knaccudukanus
TpyOonpoBoaoB. Ha3Hauenue, kinaccuduxanus rupaBIudecKuX MaIIMH U 00JacTh
npumeHeHus. [lapamerpsl, xapakTepusyromue pabdoTy HACOCOB: I[0jaya, Harop,
MOIIHOCTh, Kij. JIunamuyeckue Hacocel. OObemHble Hacochl. Cucrema
BOJIOCHA0XEHUS, OCHOBHBIE 3JeMeHThl. HOpMBI M pEXHUMBI BOJONOTPEOJICHHUS.
Hanopno-perynupytouiue coopyxeHusi. TpeOoBaHusl, NpeabABIIEMble K KaueCTBY
BOJIbI.

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

IIpoMeKyTOUYHBIN KOHTPOJIb: DK3aMEH

1. Ileab oCBOEHHUS AUCHUILIMHDbI

[enbto ocBoeHus AMCHUILIMHBI «['HapaBinuka» sBiseTcs (GopmMupoBaHue y
oOy4aromuxcs KOMIETEHIUH, 00ecieunBaloOIUX CIIOCOOHOCTh K PEUICHUIO0 MPOU3-
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BOJICTBEHHO-TEXHOJIOTHYECKUX 3aj71a4 MPOPECCUOHATHHON NEATEIBHOCTH, @ UMEHHO:
OTIpEeNIETATh KPYT 3a/lad B paMKax IMOCTaBJICHHOHN IENTM W BBHIOMPATh ONTHUMAbHBIC
CHIOCOOBI MX PEIICHUs, UCXOAs U3 JACHCTBYIONINX MPABOBBIX HOPM, UMEIOIIUXCS Pe-
CYpCOB M OTpPaHMYCHHUM; MPUMEHITh COOTBETCTBYIOUINH (U3NKO-MaTEeMAaTHUECKUN
amnmapaT, METOJbl aHallM3a U MOJCTUPOBAHUS, TEOPETHUECKOTO U IKCIIEPUMEHTAIb-
HOTO HWCCJICJIOBAaHUS TMPH PEIICHHH MPOo(ecCHOHANBHBIX 3a]ad; JIeMOHCTPUPOBATH
NPUMEHEHHE OCHOBHBIX CIIOCOOOB TMOJyUYeHUSs, MPeoOpa30BaHus, TPAHCIIOPTA U HC-
MOJIb30BaHUS TEIJIOTHI B TEIUIOTEXHUUYECKUX YCTAHOBKAaX M CHCTEMaX C MCIOJIh30Ba-
HUEM COBpPEMEHHBbIX LU(poBbIX UHCTpYMEHTOB (Google Jamboard,Miro, Kahoot) u
nporpaMmmubIxX TpoaykToB Excel, Word, Power Point, Pictochart u ap.

Hcnonp3oBanue MU(POBBIX TEXHOIOTHIA MOBBICUT () (PEKTHBHOCTH 00pa3oBa-
TEJILHOT'O TIPOLIecca, BCIIEACTBHE YIPOILEHUS OPraHM3allMOHHBIX 337a4, YTO I03BO-
JSIET YBEIMYUTH 00BEM 00pa30BaTEIHbHOIO KOHTEHTA, OTPa00TaTh pealbHBIC HABBIKH
B BUPTYaJbHOU Cpee.

2. MecTO TMCHHUILJIMHBI B Y4e0OHOM Ipomecce

Hucnumnuaa «['uapaBaukay OTHOCHTCS K 00s13atenbHON yacTu biioka 1 «/luc-
IUTTAHBL (MOJYJH)» ydeOHoro raHa. Jluciumnuna «[ uapaBivkay peanuszyercs B
cootBeTcTBUM ¢ TpeboBaHusamMu OI'OC BO, npodeccuonanbubix crangaptos 20.001
PaGoTHHMK 1O ONEepaTHBHOMY YHPABJICHHIO OOBEKTAMHU TEIUIOBOW 3JEKTPOCTAHIINH,
20.023 PabotHuk mo pacyety pexxumoB TerioBbix cereir, OIIOII BO u Yyebnoro
mnana no HanpasiaeHuto 13.03.01 «TemnosHepreTuka U TEIIOTEXHUKA, HAIPaBJICH-
HOCTH « THKUHUPHUHT TEIJIOHEPTeTUUECKUX CUCTEM.

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

Huciumnaa «['uapaBinuka» SBIsSETCS OCHOBOIOJAraroliel M3ydeHus clre-
ayromux aucuuiuine: «Hacocwl u BeHTHnsATOpB» (3 Kype, 6 cemectp), «VcTtounuku
U CUCTEMbl TEIUIOCHAOXEHUs mpennpustuit» (4 kype, 7 cemectp), «CUCTEMBI OTO-
IJICHUS ¥ BeHTWISIUN» (4 Kype, 7 ceMectp), «TermmomaccoodOMeHHOe 000pyI0BaHUE
npeanpustuit» (4 Kkypc, 8 cemectp),

Oc0OEHHOCTBIO JUCHUIUIMHBI SIBISIETCS HE TOJBKO €€ TEOPETUYECKOEe, HO U
MPUKIAJHOE 3HAYEHHUE MPU MOJIr0TOBKE OakalaBpoB JaHHOIO Npoduiid. 3HaHus, Mo-
Jy4YeHHbIE B XOJI€ OCBOCHHMM TUCUUILIUHBI «[ MapaBiuka», HEOOXOAUMBI JJI pealu-
3allMM MPOU3BOJCTBEHHO-TEXHOJIOTMYECKUX BHUAOB JIEATEIbHOCTH, @ UMEHHO: OIpe-
JENSTh KPYT 3aJa4 B paMKax MMOCTaBJICHHOM LI€TU U BbIOMPATh ONTUMAJIbHBIE CIIOCO-
OBl UX pelIeHus, UCXO U3 JEeUCTBYIOIIKUX TPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U
OTpaHUYEHU; MPUMEHSTh COOTBETCTBYIOIIMM (PU3MKO-MAaTeMAaTHUUECKUI ammapar,
METO/Ibl aHaNIM3a U MOJAEIIUPOBAHUS, TEOPETUUYECKOTO U IKCIIEPUMEHTATBHOTO UCCIIe-
JIOBaHMS MPHU pelIeHUuu NpodhecCUOHANBHBIX 3a7a4; JEMOHCTPUPOBATh MPUMEHEHHE
OCHOBHBIX CIIOCOOOB TOJy4eHHMsI, NMPeoOpa3oBaHUs, TPAHCIOPTA U HCIOJIb30BaHUS



TEIUIOTHl B TETUIOTEXHUYECKUX YCTAHOBKAX M CHUCTEMAax C HCIOJIb30BaHHUEM COBpE-
MEHHBIX IUGPOBLIX HHCTpYMEHTOB (Google Jamboard, Miro, Kahoot) u nporpamm-
HbIX poaykToB MS Excel, Word, Power Point u ap.

PaGouas nporpamMmma nucuuriiniel «I uapaBivkay A UHBAIUJOB U JIUIL C OT-
PaHUYECHHBIMUA BO3MOXKHOCTSIMH 370pOBbsl pa3palaThIBacTCs] MHAUBUIYAIBHO C yye-
TOM 0COOEHHOCTEH MCUXO(PU3UUYECKOTO Pa3BUTHUS, UHIUBUIYAIbHBIX BO3ZMOXKHOCTEH
U COCTOSIHUSA 37I0POBbS TAKUX O0YYAIOIINXCS.

3. IlepevyeHb MIIAHUPYEMBbIX Pe3yJbTATOB 00yUEeHHS MO0 IMCIHUILUINHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJibTaTAMHU OCBOCHHSI 00pa30BaTeIbHOM
NMporpamMmabl

OOpa3oBaTelIbHBIC PE3YJIBTATHl OCBOCHUS TUCIUTUIMHBI 00y4YaromnUMCs, pe/I-
cTaBJieHbI B Tabue 1.

4. CTpyKTYpa U CofiepKAHUE TUCHUILIMHBI

4.1 PacnpeaesieHre TPYAOEMKOCTH JUCHHUIIMHBI 10 BUIaM padoT
1o ceMecTpam

O6mast TpyI0E€MKOCTh AUCIUIUIMHBI cocTaBisieT 3 3ad.ed. (108 uacoB), ux
pacnpeiesieHue 1o BUaaM paboT ceMecTpaM MpecTaBlIeHO B TabauLe 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 BIIAJIETh
TEHIIUU (s 3++)
1 YK-2 CrniocoOeH onpenensats kpyr | YK-2.1 NPUHIUTB GOPMYIUPO- | POPMYTUPOBAThH B paMKax | HABBIKAMHU (POPMYIIUPO-
3aJ1a4 B paMKax MOCTaBJIeHHOHN | DOpMyIupyeT B paMKax |BaHUS COBOKYITHOCTH IIOCTABJIEHHOM LIE€JIM MTPO- |BaHUS B paMKaX IOCTaB-
LIE€JIM U BBIOUPATh ONTUMAJIb- | [TIOCTaBJIEHHOM LI€JU MPO- | B3aMMOCBSI3aHHBIX 33/1a4 | €KTa COBOKYITHOCTb B3au- |JIEHHOW L€ MPOEKTa
HBIE CIIOCOOBI UX PEIICHHUS, €KTa COBOKYITHOCTb B3au- |JJIs JOCTH)KEHUS ITOCTaB- | MOCBSA3aHHBIX 3a/1a4, COBOKYITHOCTH B3alMO-
UCXOJs U3 ACUCTBYIOIIMX Mpa- | MOCBA3aHHBIX 3a/1a4, JICHHOM LIeJIM TIPOEKTa ¢ | 00eCTIeYNBAONINX €€ IOC- | CBA3aHHBIX 3a/1a4, o0ec-
BOBBIX HOPM, HMEIOLINXCS pe- | 00eCTIeYNBAIOIINX €€ JI0C- | UCIOJIb30BAHUEM JJIeK- THXKEHHUE C IPUMEHEHUEM | I€UYMBAIOIINX €€ JOCTH-
CYpPCOB U OTpaHUYEHUN Txkenue. Onpeaenser TPOHHBIX PECYPCOB, CIIO- | COBPEMEHHBIX HU(POBBIX |’KEHHE, KOMMYHUKALIUN
O’KU/Ia€MbI€ PE3yJbTaThl | COOBI MOIyYSHHS OKH- uHcTpyMeHToB (Google  |mocpencrtBom fH-
pEIICHUS BBIJCIEHHBIX JaeMble pe3yibTatel pe- |Jamboard, Miro, Kahoot). | nexc.Tenemoct, Sn-
3aja4 LIEHUS BBIJICJICHHBIX 3a- | ONpeAeNaTh oxuaaemble |nekc.Iloura u T.1..
nau pEe3yJbTaThl PEIICHUS Bbl- | HABBIKAMU OIPEIEICHUS
JIEJIEHHBIX 3aj1au. 0’KHUJAEMBIX pe3yJIbTa-
TOB PELLEHUS BbIJICICH-
HBIX 3aJau.
2 OIIK-3 |[CnocobeH MpuMEeHSTh COOT- OIIK-3.1 MaTEMaTUYECKUE METO/IbI | IPUMEHSTh COOTBETCT- METOJaMHU aHaIu3a u

BETCTBYIOIINN (PU3UKO-
MaTeMaTHYECKUI anmnapar,
METO/Ibl aHaJIN3a U MOJEIUPO-
BaHHUS, TEOPETUUECKOTO U IKC-
NIEPUMEHTAJIBLHOIO UCCIIEI0Ba-
HUS IIPU pelIeHnu npodec-
CHOHAJIbHBIX 3a7a4

IIpuMmensier maTemaTuye-
CKHH anmapar uccieoBa-
HUS QYHKIMHA, THHEHHON
anreopsl, U depeHIn-
QJIbHOTO Y MHTETPAIILHOTO
UCYHCIICHUS, PSJIOB, TU(D-
(bepeHIaTbHBIX ypaBHE-
HUM, TeOpUH QYHKIUI
KOMIUIEKCHOTO TIepeMeH-
HOTO, YACIIEHHBIX METO-
JI0B

aHaJIM3a U MOJICITUPOBA-
HUS QYHKIIHMA, B TOM YHC-
Jie C IPUMEHEHUEM CO-
BPEMEHHBIX IIU(DPOBBIX
uHctpymeHToB (Google
Jamboard, Miro, Kahoot)

BYIOIIMH pU3UKO-
MaTeMaTHUYECKUI anmnapar
JUI @aHAJIM3a U MOJEIUPO-
BaHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIBHOTO UC-
cJIETOBAHUI, B TOM YHCIIC
U C IPUMEHEHUEM COBpeE-
MEHHBIX [IU(PPOBBIX HHCT-
PYMEHTOB U IIPOTPAMM-
HBIX MPOJYKTOB
(Excel,Mathcad.u ap.).

MOJICTTUPOBAHUS, TEOPE-
TUYECKOTO M IKCIIepH-
MEHTaJIFHOTO MCCIIeN0-
BaHMI, HABBIKAMU 00pa-
OOTKHM ¥ HHTEPIPETAIINU
nH(pOpMaIINHU C TIOMO-
IIBIO MPOTPAMMHBIX
npoaykroB Excel, Word,
Power Point, Pictochart
U JIp., OCYIIECTBICHUS
KOMMYHHUKAIHH MTOCPE/I-
crBoM Outlook Zoom.




OIIK-4

Crioco0eH 1eMOHCTPUPOBATH
MPUMCHCHUC OCHOBHBIX CITO-
co00B moydeHwsl, mpeodpas3o-
BaHMsI, TPAHCIIOPTA U UCTIOJTb-
30BaHUA TCIIJIOTHI B TCIIJIOTCX-
HHUYCCKHUX YCTaHOBKAxX U CUC-
TEMax

OIIK-4.1
JleMoHCTpHUpYyET IOHUMa-
HUE OCHOBHBIX 3aKOHOB
JBUKEHUS )KUJKOCTH U
rasa

OCHOBHBIE TTOJIOKEHHS
CTaTHKH U TUHAMUKH
KHUJIKOCTH, COCTABIISIO-
M€ OCHOBY pacuera ru/-
PaBIIMYECKUX CUCTEM, B
TOM YHCJIE U C IPUMEHE-
HUEM COBPEMEHHBIX ITU}-
POBBIX HHCTPYMEHTOB H
MPOTPaAaMMHBIX TPOJTYKTOB
(Excel, Mathcad.u np.)

pelaTh TUIOBbIE MHKE-
HEpHbIE 3aJ]auu THJIpaB-
JIMKU C IPUMEHEHUEM CO-
OTBETCTBYIOIIETO (PU3UKO-
MaTeMaTHUYeCKOro anmna-
paTa, B TOM YHUCJIE U C
IIPUMEHEHUEM COBPEMEH-
HBIX IU(POBBIX HHCTPY-
MEHTOB M NPOTPAMMHBIX
npoaykroB (Excel,
Mathcad.u np.).

HaBBIKAMHU pacyeTa Tu/-
PaBIMYECKUX CUCTEM
TEIUIOTEXHUYECKHX YC-
TAHOBOK M CUCTEM, B TOM
qHCIIe U C TPUMEHEHUEM
COBPEMEHHBIX U PO-
BBIX HHCTPYMEHTOB H
MIPOTPaMMHBIX TIPOIYK-
toB (Excel, Mathcad.n

Jp.)

OIIK-4.2

[IpuMeHsieT 3HaHUS OCHOB
TUAPOTra30AMHAMUKH JUIS
pacyeToB TEIUIOTEXHUYE-
CKHUX YCTaHOBOK U CUCTEM

OCHOBHBIC ITOJIOKCHUA
CTaTUKHU U TUHAMUKU
KHUJIKOCTH, COCTABIISAIO-
IIMEe OCHOBY pacyera Terl-
JIOTCXHHUYCCKUX YCTAaHO-
BOK M CUCTEM, B TOM 4YHC-
JIe ¥ C IPUMECHEHHUEM CO-
BPEMEHHBIX LIUPPOBBIX
MHCTPYMEHTOB U IIPO-
rpaMMHBIX IIPOAYKTOB
(Excel, Mathcad.u np.)

IIPUMEHSTh COBPEMEHHbIE
puOOPHI U CPEICTBA U3-
MEpEHMSI OCHOBHBIX (PU-
3MUYECKUX [1apaMEeTPOB
u3y4das UX B TOM YHCIIE U
MIOCPEJICTBOM JIEKTPOH-
HBIX PeCypcoB, opuiu-
aJIbHBIX CAaUTOB 3aBOJIOB -
MU3TOTOBUTENEH.

HaBBIKAMH pacyeTa
noaoopa o0opyAoBaHUs
TUTSL TETTIOTEXHUIECKUX
YCTaHOBOK U CHCTEM, B
TOM YHCJIE U C IPUMEHE-
HUEM COBPEMEHHBIX
U(PPOBBIX HHCTPYMEH-
TOB M ITPOTPAMMHBIX
npoaykroB (Excel,
Mathcad.u np.), mocpen-
CTBOM DJICKTPOHHBIX pe-
CypCOB, 0(UIIHATbHBIX
CalTOB




Tabnuua 2

Pacnpenesienue Tpy10éMKOCTH JUCHMILIMHBI 110 BHAAM PpadoT MO ceMecTpam

TpynoémkocTb
Bua yueOHo#i paGoThl B 1.4. BOo 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 y4eOHulX 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 H 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 1aBieHus )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'mnpasnuyeckuit 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




HanmeHnoBaHMe pa3je/ioB H 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. Moaenu KUAKON cpelpl: uacanbHas, HbIOTOHOBCKAasl 1 HEHbIOTOHOBCKAs
#KugkocTtu. Cuibl U HANPSHKEHUS, JEUCTBYIOIIUE B dKUJKOCTH.

I'mapocratuka. CocTOsSHUS aOCOJIOTHOTO M OTHOCHUTEIBHOTO PaBHOBECHUS
KUAKOCTH. ['MIpocTrathueckoe aaBieHHEe W ero cBoictBa. JuddepeHuuaibHbie
YpaBHEHMsSI PABHOBECHUS KUAKOCTH (ypaBHEHUS Oiinepa). 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 KHUIKOCTH
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 [lackans. [IpuHOMIOBI 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 COCTABIISIOIINE
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  JKHJKOCTH.
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. CpemHsii CKOPOCTb HOTOKA.
VYpaBHeHUE HEPA3pPBIBHOCTH TMPHU YCTAaHOBUBILEMCS IUIABHO HW3MEHSIOUIEMCS
JIBUKEHUU )KUAKOCTU. Y paBHeHUe bepHymn 115 3ieMeHTapHOM CTPYMKY ueanbHOU
KUJKOCTH. YpaBHEeHUE bepHyuM Juisi MOTOKa MAEATbHON M PeabHOW KUIAKOCTH.
dusnueckuil CMbICH U rpadudeckas HHTepIpeTanus ypasHeHus: bepaynau. 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 anune. @opmyna Jlapcu-Beiicoaxa. Koaddumment Hapcu.
®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. Knaccudpuxkamus 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 3aIBUKKH.

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

Paznen 2 I'mapaBiauvyeckne MAIIUHbI

Tema 6. Haznavenue n kiaccupukanusi ruipaBjindyeckux MammH. Pado-
YyHe XapaKTepUCTHKHU HEHTPOOEKHOr0 HAcoca

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

Hunamuueckue Hacochl. LleHTpoOexHbie Hacochkl. Ha3znadueHuwe, 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
LHEHTpOOEX)HOro Hacoca. Pabounme 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 yactoTe. 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
JeNCTBUs, 00JIacTh NMPUMEHEHHUs, JTOCTOMHCTBA W HeNOCTaTku. HepaBHOMEpHOCTH
MOJIa4yu TOPUIHEBBIX HACOCOB, CIOCOOBI OOpPHOBI ¢ HEpaBHOMEPHOCTHIO. ['paduku
HEpAaBHOMEPHOCTH  moAaud. PerynupoBanne mnojgayu. PoTOpHBIE  HACOCHI
(uecrepeHHble, BUHTOBBIE), POTOPHO-IIMOEpPHBIE, MOPUIEHBKOBBIE OCOOEHHOCTU
KOHCTPYKIIMM W TPUHUUI JEUCTBUsI. XapaKTEPUCTHUKU M CHOCOO pPeryinMpoBaHUs
noaauu. O6paTUMOCTh POTOPHBIX HACOCOB

Pasnea 3. BonocHaoxenue

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

Cucrema BOJOCHAOXCHHUSI, OCHOBHEIC 3JIeMEHTHI. CXeMbl BOJOCHAOKCHUS W3
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 Bogonogayu.

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

BononpoBonnusie ceru. IlpotuBomoskapHoe BojocHaOxeHue. Cpenctsa
MEXaHHU3aIuK noabeMa Boabl. Hacockl 0011ero Ha3HaYCHHS U BOJOITOIHEMHMKH.

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

4.3 Jleknuun/;1a00paToOpHbIC 3aHATHS

Tabnuua 4
Conepxanue JIeKIIMiI/JIa00PATOPHOI0 NPAKTUKYMA U KOHTPOJIbHbIE
MeponpuATHS
dDopmupyeMas
Ne Ne u Ha3BaHuUe JIeKI M1/ KOMITETCHILI B KoJ1-Bo
Ne pa3nena . (MHAUKATOP KOHTPOJILHOT'0
n/n J1200pPaTOPHBIX 3aHATHI 4acoB
AOCTHKEHH S MeponpUsITHS
KOMIIETEHI[UH)

1. Paszpnen 1 I'mapasinka 34
Tema 1. I'mp- | Jlexums Ne 1 YK-2 (VK- 2
pocTaTHuKa. I'unpocratuka. I'mapocrartuye- | 2.1); OIIK-3
I'unpocratu- | ckoe AaBlIeHUE U €ro CBONCTBA (OIIK-3.1);

YECKOe JaB- OIIK-4 (OIIK-
JIEHUE U €ro 4.1; OIIK-4.2)
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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)
CBOMCTBA Jlaboparopnas pabora Ne 1.1 VYK-2 (VK- | 3amura mabo- 2
«OCHOBHbIE ¢uznueckue | 2.1); OIIK-3 | patopHbIX pa-
CBOMCTBA KUJKOCTEI» (OIIK-3.1); | 6ot
OIIK-4 (OIIK-
4.1; OIIK-4.2)
Tema 2. AG- | Jlexus Ne 2. YK-2 (VK- 2
comoTHoe U | AbcontoTHoe u  u3ObiTouHoe | 2.1); OIIK-3
n3opiTounoe | naBnenne. Cunma  gaBnenus | (OIIK-3.1);
JIaBJICHUE. KUAKOCTU Ha 1uiockue u kpu- | OIIK-4 (OIIK-
Cuna naBne- | BOJIMHEWHBIE IOBEPXHOCTH 4.1; OIIK-4.2)
HUA XKUIKO- | JlaboparopHas pabGora Ne 1.2. VYK-2 (VK- | 3amura mabo- 2
cti Ha 10- | «['uppocraruyeckoe nasnenue. | 2.1); OIIK-3 | patopHbeiXx pa-
CKH€ U KpH- Mertonpl U cpeAcTBa ISl U3Me- (OIIK-3.1); oot
BOJIMHENHBIE | PCHUS JaBICHUS OIIK-4 (OIIK-
MTOBEPXHOCTH 4.1; OIIK-4.2)
Jlaboparopnas pabora Ne 1.3. VYK-2 (VK- | 3amura m1abo- 2
«Uccnemoanne 3akona Ilac- | 2.1); OIIK-3 | patopHbeIX pa-
KaJIsh» (OIIK-3.1); | 6ot
OIIK-4 (OIIK-
4.1; OIIK-4.2)
Jlaboparopnas pabora Ne 1.4. VYK-2 (VK- | 3amura mabo- 2
«Onpenenenue cwibl ruapo- | 2.1); OIIK-3 | patopHbeIX pa-
cratudeckoro gmaieHuss Ha | (OIIK-3.1); | 6ot
IJIOCKYIO CTEHKY» OIIK-4 (OIIK-
4.1; OIIK-4.2)
Jlaboparopnass pabora Nel.5 VYK-2 (VK- | 3amura na6o- 2
«3akoH Apxumenar 2.1); OIIK-3 | paTopHBIX pa-
(OIIK-3.1); | 6ot
OIIK-4 (OIIK- | TectupoBanue
4.1; OIIK-4.2) | Nel ¢ wucmosb-
30BaHHUEM
udpoBoro
ceppuca  SH-
nekc. Popmsl
Tema 3. I'mn- | JIekmus Ne 3 YK-2 (VK- 2
ponuHamuka. | ['maponunamuka. VYpasuenue | 2.1); OIIK-3
YpaBHeHue bepuymnmu st snementapuoi#t | (OIIK-3.1);
bepnymm cTpyiiku uaeanbHoit xuakoctu | OIIK-4 (OIIK-
JUISL DJIEMEH- 4.1; OIIK-4.2)
TapHOU Jlaboparopnas pabora Ne 2.1. VYK-2 (VK- | 3amura m1abo- 2
CTPYHKH «HccnenoBanue ypaBHeHus | 2.1); OIIK-3 | patopHbix pa-
uJeanbHOI bepnymnm» (OIIK-3.1); | 6ot
KUJKOCTH OIIK-4 (OIIK-
4.1; OIIK-4.2)
Jlaboparopnas pabora Ne 2.2 | VK-2 (VK- |3ammura mabo- 2
«Pexxumbl nBwxkenus xuako- | 2.1); OIIK-3 | patopHbeIX pa-
ctu. Onpenenenne uncna Pei- | (OIIK-3.1); | 6ot
HOJIBJICA» OIIK-4 (OIIK-
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DopmupyeMas
KOMIIeTeHIU A

Bupn

Ne Ne u HazBanme neKumii/ Koa-Bo
n/n e paznena J1a00PaTOPHBIX 3aAHSATHI (unpmiaTop KONTPOABLHOTO |- op
JOCTHKEHH ST MeponpUsITHS
KOMIIeTEeHIMH)
4.1; OIIK-4.2)
Tema 4. Ilo- | Jlekmust Ne 4 YK-2 (VK- 2
tepu Hanopa. | [lorepu Hamopa. MWcrewenne | 2.1); OIIK-3
Ucteuenue xugkoctu vepe3 orBepctus u | (OIIK-3.1);
JKHJIKOCTH Hacaaku OIIK-4 (OIIK-
yepes OTBEp- 4.1; OIIK-4.2)
CTHS U Ha- Jlaboparopnas pabora Ne 2.3. VYK-2 (VK- | 3amura m1abo- 2
caJiku «Onpenenenue kodppuuuenta | 2.1); OIIK-3 | patopHeix pa-
ruapaBiandeckoro Tpenus mno | (OIIK-3.1); | 6ot
JUTHHE TPYOBbI» OIIK-4 (OIIK-
4.1; OIIK-4.2)
Jlaboparopnas pabora Ne 2.4. VYK-2 (VK- | 3amura mabo- 2
«Omnpenenenune kodpdummen- | 2.1); OIIK-3 | patopHbIX pa-
TOB MECTHBIX COMPOTUBIICHUI (OIIK-3.1); | 6ot
OIIK-4 (OIIK-
4.1; OIIK-4.2)
Jlaboparopnas pabora Ne 2.5. VYK-2 (VK- | 3amura mnabo- 2
«Omnpenenenune kodpdummen- | 2.1); OIIK-3 | patopHbIX pa-
TOB pacxoja, ckarus u ckopo- | (OIIK-3.1); | 6ot
cTH npu ucreyeHuun u3 orsep- | OIIK-4 (OIIK-
CTUM M HACaJKOB» 4.1; OIIK-4.2)
Tema 5. I'mn- | JIekmus Ne 5 YK-2 (VK- 2
paBnuueckuit | ['mnpaBnuyeckuii ygap. Kmac- | 2.1); OIIK-3
ynap. Kimac- | cudukarus Tpy6onpoBo10B (OIIK-3.1);
cudukanus OIIK-4 (OIIK-
TpyOOTIpOBO- 4.1; OIIK-4.2)
JIOB Jlaboparopnas pabora Ne 2.6. VYK-2 (VK- | 3amura mabo- 2
«Metoapl omnpenenenusi pac- | 2.1); OIIK-3 | patopHbeiXx pa-
xona skuakoctu. Pacxomome- | (OIIK-3.1); | 6ot
pB» OIIK-4 (OIIK-
4.1; OIIK-4.2)
Jlaboparopnas pabora Ne 2.7. VYK-2 (VK- | 3amura na6o- 2
«UccnenoBanne ruapasiauue- | 2.1); OIIK-3 | paTopHbIX pa-
ckoro ynapa B HanmopHom Tpy- | (OIIK-3.1); | 6ot
6o1poBoie» OIIK-4 (OIIK- | TectupoBanue
4.1; OIIK-4.2) | Ne2 ¢ wucmosb-
30BaHHEM
uudgpoBoro
ceppuca  SH-
nekc. Popmsl
2 Paznen 2 I'uapaBianyecKne MAIIMHBI 10
Tema 6. Ha- | Jlekmus Ne 6 YK-2 (VK- 2
3Ha4YECHHUE U Haznauenue u xknaccuduxanus | 2.1); OIIK-3
Kjaccuuka- | ruapaBiandeckux mamuH. Pado-| (OIIK-3.1);
UM TUAPAB- | YME XapAKTEPUCTHKHU LIEHTPO- OIIK-4 (OIIK-
JINYECKUX 0eKHOro Hacoca 4.1; OIIK-4.2)
mamuH. Pa- | JJaboparopnas padora Ne 3.1. VYK-2 (VK- | 3amura mabo- 2
Ooune xapak- | «McnpITaHNE HEHTPOOCIKHOTO 2.1); OIIK-3 | paTtopHbIX pa-
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DopmupyeMas
Ne Ne u HazBanme neKumii/ KOMITETCHIIH Bux Koa-Bo
n/n e paznena J1a00PaTOPHBIX 3aAHSATHI (MHAMKATOP | KOHTPOABHOTO | "o,
JOCTHKEHH ST MeponpUsITHS
KOMIIETEHI[UH)
TEPUCTUKHI Hacoca» (OIIK-3.1); | 6ot
LEHTPOOEK- OIIK-4 (OIIK-
HOI0 Hacoca 4.1; OIIK-4.2)
YK-2 (VK- 1
JlaGoparopras pa6ora Ne 3.2. 2.1); OIK-3 | samura mabo-
«ITox6op Hacoca MO KaTalory» (OIIK-3.1); | patopuerx - pa-
OIIK-4 (OIIK- | 6ot
4.1; OIIK-4.2)
Tewma 7. Ka- Texums Ne 7 YK-2 (VK- 2
ButaLus. Ha- Kasuranus. Haznauenue, ycr- 2.1); OIIK-3
SHateHue, POWCTBO, IPUHITHIT I[el\/'ICT’BI/Iﬂ (OITK-3.1);
YCTPOUCTBO, | 61 eMHBIX HACOCOB OTIK-4 (OTIK-
IIPUHLATI 4.1; OIIK-4.2)
JNEUCTBUS VK-2 (VK- 1
00BEMHBIX Jlaboparopnas padota Ne 3.3 2.1); OIIK-3 | 3amurta ma6o-
HacoCOB «IlocTpoeHune XxapakTepUCTHK (OIIK-3.1); | patopHbIX pa-
TpyOOTIPOBOIa» OIIK-4 (OIIK- | 6ot
4.1; OIIK-4.2)
YK-2 (VK- 2
Jlaboparopnas padota Ne 3.4. 2.1); OIIK-3 | 3amurta ma6o-
«[TapamnenbHas 1 ociea0Ba- (OIIK-3.1); | paTopHBIX pa-
TeJbHas paboTa HaCOCOB» OIIK-4 (OIIK- | 6ot
4.1; OIIK-4.2)

3 Pa3nen 3. Bonocnat:xenune 6
Tewma 8. Cuc- YK-2 (VK- 2
TeMa BOJIO- Jlexms Ne 8 Cucrema Bojio- 2.1); OIIK-3
cHaOeHus, | cHaO)KeHUs, OCHOBHBIE AJie- (OIIK-3.1);

OCHOBHBIE MEHTHI. Bogonoaroroska. OIIK-4 (OIIK-
JJIEMEHTBHI. 4.1; OIIK-4.2)
Bogponoaro- | JJaboparopuas padota Ne 4.1. YK-2 (VK- 2
TOBKA. «U3yuenue pabotel aBToMatu- | 2.1); OIIK-3 | 3amura nabo-
3UPOBAHHOM MTHEBMATUYECKOU (OIIK-3.1); | paTopHBIX pa-
BOJIOHAIIOPHOM YCTaHOBKU OIIK-4 (OIIK- | 6ot
4.1; OIIK-4.2)
YK-2 (VK- 1
Jlaboparopnas padota Ne 4.2. 2.1): OITK-3 | samura nato-
«U3yuenue paboThl BOJIO-
CTPYHHOM BOJONOIBEEMHOM ye- (OTIK-3.1); | patopuerx - pa-
TAHOBKID OIIK-4 (OIIK- | 6ot
4.1; OIIK-4.2)
X YK-2 (VK- 1
disyrenme. pabom sossy | L5 OTKS | samurs o
HOTO BOJOINOJABEMHHUKA (3p- (OIK-3.1); | patopreix - pa-
ada)» OIIK-4 (OIIK- | 6ot
4.1; OIIK-4.2)
Tabnuma 5

Hepequb BOIIPOCOB /IJIsl CAMOCTOATEC/ILHOI0O H3YYCHUA TUCHUIIVIMHBI
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Ne
n/n

Ne pa3znena u Tembl

Ilepeuens paccMaTpUBaeMbIX BOIIPOCOB /ISl CAMOCTOSITEILHOTO
U3ydeHust

Pazgea 1 I'uapaBianka

1. Tema 1. I'mapocrtatu- | Equauiel usmepenus. CUiibl U HANpsOKEHUS, TEUCTBYIOIIKUE B KU/I-
ka. I'mapocratuueckoe | koctu. (YK-2 (YK-2.1); OIIK-3 (OIIK-3.1); OIIK-4 (OIIK-4.1;
naBieHue u ero cpoit- | OIIK-4.2))

CTBa

2. | Tema 2. A6comtoTHOe | AOCOJIIOTHBIN U OTHOCUTENBbHBIM MOKOW KUIKOCTH. 3aKOH ApXUMe-
1 u30bITOYHOE aAaBiie- | aa. [1naBanue ten. OctoitunBoCTh. [IpUHLINUIIBI U CXEMBI UCIIOJIB30-
Hue. Cuna naBieHUs | BaHUS 3aKOHOB I'MJPOCTAaTUKU B rujpasindeckux MammuHax. (YK-2
xuakoctu Ha miockue | (YK-2 (YK-2.1); OIIK-3 (OIIK-3.1); OIIK-4 (OIIK-4.1; OIIK-4.2))
U KpHBOJINHEWHBIE
MIOBEPXHOCTH

3. | Tema 3. TI'uppomuna- | Kunemaruka xuakoctu. [lynscanuu ckopocreid u gaBinenuit. (YK-2
MHKa. VYpasuenue | (YK-2.1); OIIK-3 (OIIK-3.1); OIIK-4 (OIIK-4.1; OIIK-4.2))
bepnymnu  mma  ane-

MEHTApHON  CTPYHKH
MJICANbHOM KUJIKOCTH

4. | Tema 4. Ilotepu Ha- | McTeueHue uepe3 Majble OTBEPCTHSI B TOHKOM CTEHKE M HacaJKH
rnopa. Ucteuenue | mpu nepemenHoMm Hanope. (YK-2 (VK-2.1); OIIK-3 (OIIK-3.1);
xuakoctu uepe3 ot- | OIIK-4 (OIIK-4.1; OIIK-4.2))

BEPCTHS M HACAJKHU
5. | Tema 5. I'mppaBnuue- | MeTonabl 1 IpuOOPHI AJIs U3MEPEHUS pacxoja KuakocTtu. Pacuer

ckui ymap. Kuaccu-
¢dukamuss  TpydOIIpO-
BOJIOB

nmpocToro TpydomnpoBoa. Pacuer TynmukoBo# 1 KOJIBIIEBOM CETH
TpyOONIPOBOIOB. 3alIUTA OT BO3JICHCTBUS THIPABINYECKUX YIapPOB.
Hcnonp30BaHue THAPABIMYECKOTO yAapa Uik OYUCTKH BOJIOIPO-
BOJHBIX TpYO oT oTnoxkenuid. ( (YK-2 (YK-2.1); OIIK-3 (OIIK-3.1);
OIIK-4 (OIIK-4.1; OIIK-4.2))

Pasnen 2 I'uapaBianyeckue

MalIMHbI

6 Tema 6. Haznauenue u | YcinoBusi 6€30MacHOTO 3alycka M OCTAHOBKHU LIEHTPOOEKHBIX HACO-
knaccuukanus rtua- | coB. OCHOBBI TEOPUM TOJO0OMS JIOMACTHBIX HACOCOB. Y eNIbHAS 4ac-
paBIMYECKUX MAIIWH. | TOTAa BpallleHHus Hacoca. Tunusanus JOMacTHRIX HACOCOB MO YJEIlb-
PabGoune xapaktepu- | HOil yactore. Ilepecyer pabounx XapaKTepUCTHK JOMACTHBIX HAcO-
CTHKH LEHTPOOEXKHOTOo | COB Ha Jipyryto yactory BpameHuu. (YK-2 (YK-2.1); OIIK-3 (OIIK-
Hacoca 3.1); OIIK-4 (OIIK-4.1; OIIK-4.2))

7 Tema 7. Kauranus. | YcinoBus 6€30MacHOTO 3allycka U OCTAHOBKH MOPIIHEBBIX HACOCOB.

Hasznauenwue, ycTpoii-
CTBO, MPHUHIUII JICUCT-
BUS OOBEMHBIX HACO-
COB

PoTtopHbie Hacoch! (11ecTepeHHbIe, BUHTOBbBIE), POTOPHO-IINOEPHBIE,
MOPUIEHbKOBBIE OCOOEHHOCTH KOHCTPYKLIMU U MPHUHLMII JEHCTBUSL.
XapakTepuCTUKH U CIoco0 peryaupoBaHus nomadu. OOpaTUMOCTh
potopubix HacocoB. (YK-2 (YK-2.1); OIIK-3 (OIIK-3.1); OIIK-4
(OIIK-4.1; OIIK-4.2))

Pa3znea 3. BogocHaokenune

8

Tema 8. Cucrema BO-
JIOCHA0KEHUSA, OCHOB-
HBIE dJIeMeHTHI. Boo-
ITOJIFOTOBKA.

3amacHbIe M peryaupyronme coopykenus. Hamopel B cuctemax Bo-
nocHabxenusi. 30HUpOBaHUE TpyOompoBoaHOUM cetn. ObopymoBa-
HUE ¥ MPUOOPHI Ha BOJIOMPOBOHOM cetn. CocTaB MPHUPOIHBIX BOJ.
TpebGoBanus, MPEABSIBISIEMbIE K HUIM Pa3JIMYHBIME BOJIOTIOTPEOUTE-
MU, BoomobeMHHKH: THYPOBBIE, JeHTOYHBIE. CpeacTBa aBTo-
MaTH3alHN TOJa9d PaCIpe/IeICHUs BOAbI. MexXxaHu3aIus BoJopac-
npeaenenus. JloxxneBanbupie mammebl (YK-2 (VK-2.1); OIIK-3
(OIIK-3.1); OITK-4 (OIIK-4.1; OITK-4.2))
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5. O6pa3oBaTesibHbIE TEXHOJIOT HH

Tabmuna 6

IIpuMeHeHHe aKTHBHBIX 1 HHTEPAKTHBHBIX 00Pa30BaTEeIbHbIX TEXHOJIOT UM

Ne HaumeHoBaHHe MCIIO/Ib3yeMbIX AKTHBHBIX M HHTEPaK-
Tema u ¢popma 3ansaTHS N
n/n THBHBIX 00pa30BaTeJbHbIX TEXHOJIOT M
1. Tema 1. I'mppocraruka. | JI [IpoOnemuast nekuus
I'mppocraTtuyeckoe JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHe
JIABJICHUE U €r0 CBOM- IIPH BBINIOJIHEHUH J1a00OpAaTOPHBIX padoT;
CTBa WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUeOMaTepua-
JIOB;
2. Tewma 2. A6comotHoe u | JI [IpoOnemHast eKuus
n30bITOYHOE AaBieHue. | JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHe
Cuna naBineHUs XuI- IIPY BBIMIOJIHEHUH J1a00OpAaTOPHBIX padoT;
KOCTH Ha IJIOCKUE U WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
KPUBOJIMHEWHBIE T10- JIOB;
BEPXHOCTH
3. Tewma 3. 'uaponuna- JI [IpoOnemHast eKuus
MHKa. YpaBHEHHUE JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHe
bepryinu i snemeH- IIPH BBIIIOJIHEHUU J1a00OPAaTOPHBIX padoT;
TapHOU CTPYHKH ujae- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
aJIbHOM JKUJIKOCTHU JIOB;
4. Tewma 4. [lotepu Hamo- | JI [IpoOnemHast eKuus
pa. Ucreuyenue xunko- | JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHze
CTH Uepe3 OTBEPCTHUSI U IIPY BBIIIOJIHEHUH J1a00OPAaTOPHBIX padoT;
HacaJKu WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
JIOB;
5. Tema 5. I'mppasnuue- | JI [IpoOnemuast nekuus
ckuit yaap. Kimaccudu- | JIP Nnnroctpamus cnaita-npe3eHTanuii; pabota B KOMaHIe
Kalus TpyoonpoBoI0B IIPY BBIIIOJIHEHUU J1a00OpAaTOPHBIX padoT;
WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUeOMaTepua-
JIOB;
6. Tema 6. Haznauenue u | JI [IpoOnemHast eKuus
knaccupukanus  rug- | JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHze
paBIMYECKUX MAIlKH. IIPH BBIMIOJIHEHUH J1a00OpAaTOPHBIX padoT;
PaGoune  xapakrepu- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
CTUKH IIEHTPOOESKHOTO JIOB;
Hacoca
7. Tema 7. Kapuranus. | JI [IpoOnemHast ekuus
Hasznauenne, yctpoii- | JIP Nnnroctpamus cnaita-npe3eHTamuii; pabota B KOMaHIe
CTBO, NPUHLMII JEHCT- IIPH BBINIOJIHEHUH J1a00OpAaTOPHBIX padoT;
BUsI OOBEMHBIX HAaco- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
COB JIOB;
8. Tewma 8. Cucrema Bo- JI [IpoOnemuast nekuus
NOCHa0)XeHust, ocHOB- | JIP Wnmroctpanus cnai-npe3eHranuii; pabora B KOMaHe

HbIE DJIEMEHTHI. Bo10-
OATOTOBKA.

IIPH BBINIOJIHEHUH J1a00OpAaTOPHBIX padoT;
WNHTepakTuBHOE 3aHATHE C IPUMEHEHHEM BUACOMaTepua-
JIOB;
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6. Texymuii KOHTPOJIb YCIIEBAEMOCTH U MIPOMEKYTOYHAS ATTECTALUA 110
UTOraM OCBOCHHUS JUCUUIINHBI

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

Pacuetrno-rpaguueckas padora (PI'P). 3ananue Ha pacueTHo-TpaduiecKyro
paboTy BKJIIOYAET B ce0s1 6 pa3HOBapHAHTHBIX 3a71a4 MIPUMEPHO OJMHAKOBOT'O YPOBHS
cinoxkHoctu. Kaxknast u3 3amad, BKIIOUeHHBIX B 3aaanue PI'P, mpeacrasiser onHy u3
TEeM Kypca TUCIUIUTMHBI «[ uapaBiukay.

[lepeyenb Tem, paccMaTpuUBaeMbIX B pacueTHO-Tpaduueckoil pabote, cle-
TyrOIui: GU3NIeCKue CBOMCTBA KUIKOCTH; METObI U3MEPEHUS THIPOCTATUIECKOTO
naBlieHus ; 3aKoH [lackais; muaBaHue Tell, OCTOWYHUBOCTh; CHJIBI JIABJICHUS JKUJIKOCTH
Ha IUIOCKHE TTOBEPXHOCTH; CHUJIBI IABJICHUS KUJIKOCTH HA KPUBOJIMHEHHBIE TOBEPXHO-
CTH; OTHOCHUTEJIbHBIM MOKOU XUJIKOCTH; YpaBHEHUE bepHyIUH; pe:KUMbl JTBUKECHUS
KUJKOCTH; MOTEPH HAIopa Mo JIMHE; MECTHBIC COMPOTUBIICHUS, UCTCUCHHUE KUIKO-
CTH Yepe3 OTBEPCTHS W HACAJKW; METOJbI OINpPEeICHUs pacxoaa KUIKOCTH, Pacxo-
JIOMEPBI;, TUAPABINUYECCKUN yJap B HAOpHOM TPYyOOIpOBOJIE; THAPABINYECKUE Ma-
IIWHBI; BOJIOCHAOKECHUE.

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

3agaua

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

o, = 60°. Puc. x 3azmaue

Texymee TectupoBanue. HeoOXoquMo Ui OLIEHKH TEKYILIEH YCIIEBAEMOCTH U
YCBOSIEMOCTH M3Y4aeMOI'0 CTYJIE€HTAMU MaTepHuaia U MpearoaracT NpoBeAeHUE IBYX
TeCTUpOBaHMM, 1o pasgeny «['mapaBnuka» Ha Tembl «DHU3UUYECKUE CBOKCTBA
KUIKOCTH W ruapoctatuka» u «l 'maponnHamukay. Kaxnslid tect coctout u3 10
BonpocoB. TecTupoBaHue MPOU3BOIUTCS MUCBMEHHO Ha 5 u 11 Hepensix yueOHOro
ceMecTpa. Beinepaka n3 npumepHoro Ouiieta TECTOBOIO 3aJJaHUs IIPEICTABIICHA HIKE.

Quzuueckue ceovicmaa xcuokocmu u 2uopocmamuxa Bapuant Nel

Bormpocer OTBeThI
1.1. K xakuM cmitaM (MacCoBBIM HIJIM TIOBEPXHOCTHBIM) OTHO- 1. Cuitsl TpeHUs! B CHIIBI HHEPIIMH - K TIOBEPXHOCTHBIM, CHIIBI [1aB-
CSITCSl CHIIBI TSKECTH, CHJIBI IABJICHMS, CHIIBI TPEHUS 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. Ilpensiayne oTBeThl HEeBepHbI. JlaliTe cBON IpaBUIIBHBIA OT-
BET.
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1.2. Yemy paBHsieTCS pa3HOCTH AABJICHUH B IBYX OCCKOHEYHO 1. dp=p (Xdx + Ydy).

OJIM3KUX TOUKAX JKHIKOCTH, HAXOAALICHCSA B COCTOSHUM PaB- 2. dp = pXdx.
HOBecH:? 3.dp=pYdy.
Toukn pacrnonokeHsl Ha OHONH BEPTHUKAIIM, OCh Z HaIpaB- 4. BepHbIX 0TBETOB HeT. JlaliTe CBOil MpaBHUIIBHBIN OTBET.

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

T'uopoounamuxa Bapuant Nel

Bonpocs! OTBeTsl
2.1. 3MeHst0TCA 1M 0OYepTaHUs JIMHUN TOKa B ycTaHoBUBLIEMCs | 1. B ycraHoBuBIIEMcs — [ja, B HEYCTAaHOBUBLIEMCS — HET.
1 HEYCTAHOBUBILEMCS JABHKCHUAX C TECUEHUEM BpEeMEHHU? 2. B ycraHOBHBIIEMCS] U HEYCTaHOBUBILIEMCS] — HET.

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

2.2. KakoBa cpeziHssl CKOPOCTb ITOTOKA B cedeHnu momanso 8,0 | 1.2,0 m/c
CM2, €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 MaTepHalla JUCHUILIUHBI «[ uapaBnuka», B pe3ynbraTte CTYACHT
JOJKEH 3HAaTh OCHOBHBIC TIOJIOKCHHUS CTaTUKU W JUHAMUKHA  OKHJIKOCTH,
COCTaBIIIOIINE OCHOBY pacueTa THIPABINYCCKUX CHCTEM; YCTPONCTBO M IPUHITHII
JNCHCTBUS TUAPABIMYCCKMX MAIIMH W CHCTEM; YMETh IPUMEHATH CpPEICTBA
M3MEPCHUS OCHOBHBIX THAPABIMYECKHX MapaMETPOB; UCIIOJIb30BaTh HOPMATUBHEIC U
CIIPABOYHBIC JOKYMEHTHI; IPUMCHSTH TOJYYCHHBIC 3HAHUS W HABBIKU MPU W3yUECHUU
CICIUMANTBHBIX JUCIHIUIMH, BJIAJIETh METOJAMH pacueTa THIPABIMYCCKUX CHCTEM H
nogdopa  THAPOMEXAHMYECKOrO0  OOOpYJNOBAaHHUS;  HABBIKAMU  BBIIOJIHECHHUS
THIIPABIMYECKUX HMCCIIEIOBaHMA, 00pabOTKM M aHalmm3a WX pe3yibTatoB. B kypce
«unpasnukay mpenmnonaraeTcs BeIModHEHUE 19 mabopaTopHBIX padoT.

Jloryck K BeIMOIHEHUIO JIP TPOMCXOANUT IIPH YCIIOBUM OCBOCHHUS MaTepHalia
HaJIWMYUsSg Yy CTYACHTA 3allOJIHCHHOW TaOJUIbl ONBITHBIX JaHHBIX B JKypHae
naboparopHeix pabor. Otduer mo JabopatopHOW paboTe TPEACTABIACTCA C
MIOJIHOCTBIO 00pa0OTaHHBIMU pe3yJIbTaTaMH U3MEPCHUMN, TpaUIECKHUM MaTepUaIOM,
BBIBOJIaMHM. 3alllMTa OTYETa MPOXOJUT B hOpME JTOKIaaa CTYACHTA MO BBITOJIHCHHOU
paboTe 1 OTBETOB Ha BOMPOCHI MPEIOIaBaTelIsl.

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

1.1 Kakue ¢usnueckue cBoiicTBa xxuakoctu Bl 3Haere?

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

1.3 Yto Takoe TemIepaTypHOE PacCIIUPEHHE U COKUMAEMOCTb KUIKOCTU? Uem
OHM XapaKTEPU3YIOTCS?

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

1.5 KakoBa cBsI3b NMHAMHYECKOM M KHMHEMATHYECKON BA3KOCTH, KAKOBBI UX
eauHuIbl n3Mepenus? Kakumu npubopamu ornpeaensercs BI3KOCTh KUIKOCTH ?
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IlepeyeHb BONPOCOB K 3K3aMeHY MO IUCIUNJINHE
Paznea 1. 'mapaBiauka

l. OcHoBHbBIE (PU3MYECKHE CBOWCTBA KUJKOCTH.

2. [TpuGops! 17151 U3MEpPEHUs MIOTHOCTH, YJEIBHOTO Beca U BI3KOCTH.

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

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

5. OCHOBHOE ypaBHEHHE THIPOCTATUYECKOTO JABIICHUS.

6. I'mppocratnueckuii Hanop. Ilokasate Ha yeprTexe cocyla ¢ KUIAKOCTHIO
Y MIb€30METPAMU THAPOCTATHUECKU 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 JNABIEHUS, U30BITOYHOTO JABJICHUS M BaKyyMa.
Nx nzmepenue.

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

10. Hcnonw3zoBanue 3akoHOB [lackans u cooOMIAOIIMXCS COCYIOB B THAPO-
CTaTUYECKUX MAIINHAX.

11. IIpubGopsl nis u3MepeHus NaBIEHUS KUIKOCTH.

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

13.  T'mppoctaTmyeckuil napaaokc.

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

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

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

17. OmnpeneneHue ropu30HTAIBHON COCTABIAIONICH CHIIBI THAPOCTATUYECKO-
r'o JIaBJICHUS] HA KPUBOJIMHENHYIO TIOBEPXHOCTD.

18.  OOBSACHUTH CIEAYIOIINE MOHATHS: PACXOJ, CPEAHSISI CKOPOCTh, CMOYCH-
HBII IEPUMETP, TUAPABINYECKUNA paauyc. BoIBECTH ypaBHEHHE HEPA3ZPBIBHOCTH JIS
MOTOKA KUIKOCTH.

19. OOBsACHUTH cHAeAyIOIINE OHATHS: YCTAHOBUBIIIEECS U HEYCTaHOBUBILIEE-
Csl IBWYKEHUE, TPACKTOPHUS U JIMHUS TOKA, HAIIOPHOE U O0€3HANIOPHOE JBUKEHHE MOTO-
Ka, pABHOMEPHOE JIBUKEHUE MTOTOKA.

20. BsiBecTH ypaBHeHUE bepHyM 715 3JIEMEHTAPHON CTPYMKH HIEAIBHOM
KHUJKOCTH U OOBSICHUTH (PU3HYECKUN U T€OMETPUUYECKUN CMBICI BXOJISAIIUX B HErO
YJICHOB.

21. BmiBecTH ypaBHeHHE bepHyuM A MOTOKa UieadbHOM KkuIKoCcTU. O0B-
SCHUTh (PU3NYECKUN U TEOMETPUUYECKUI CMBICI BXOSIINX B HETO YJICHOB.

22. BmiBectH ypaBHeHue bepHymin A mOTOKa peanbHOM KUAKOCTH U 00B-
SCHUTb (PU3NYECKUN U TEOMETPUUYECKUIA CMBICI BXOISIINX B HETO YJICHOB.

23.  OOBACHUTH TeOMETpUYECKUN U (HPU3NUECKUN CMBICT ypaBHeHUs1 bepHyi-
T JUIs1 TOTOKA pPeanbHOM JKHIKOCTH.
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24.  PexuMbl IBMKEHUS XUAKOCTH. Yucno PeilHoNbACAa U €ro KpUTHYECKOE
3HA4YCHHUE.

25. OmnpeneneHue MoTepb Haropa MpU HAMOPHOM JBHUXKEHUHU >KUIKOCTU B
KPYTJIBIX TpyOax.

26. @opmyna Iapcu. Omnpenenenue kodpduiimeHTa A B 3aBUCUMOCTH OT
pexXuMa JABMKSHHS )KUJIKOCTH.

27. T'mapaBiuyeckd riajJKue W HIEpoXoBaTble MOBEpXHOCTU. OT yero 3aBu-
CUT KO3 (ULKEHT A B YKa3aHHBIX YCJIOBHIX JBUKEHUS KUJIKOCTU B TPYyOONpPOBOAAX.

28. Ot kakux (aKTOpOB M Kak 3aBUCAT IMOTEPU IHEPruu, Kod(PUIMEHT
Japcu npu TaMUHApHOM U TP TYpPOYJIEHTHOM PEXKUME JABMKCHHUS KUJIKOCTH.

29. MecTHble CONPOTUBIIEHUS U MECTHBIE TOTepU Hanopa. [IpunHiun cioxe-
HUS TTOTEPb.

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

31. OOBSCHUTH CIEAYIOIIME TOHSATHS: Majlo€ OTBEPCTHE, TOHKas CTCHKA,
CKaTUE CTPYH, MOJHOE CKATUE, COBEPUIEHHOE CKATHE, UHBEPCUS CTPYH.

32.  BeiBectu dopmyny s ONpeNeNeHUsS CKOPOCTH UCTEUECHHS >KUIKOCTH
yepe3 OTBEPCTHE B TOHKOM CTeHKe B aTMoc(epy IpH MOCTOSIHHOM Hamnope. Jlath mo-
HATUS KOA(DPUIIMEHTOB CKOPOCTH, CKATHSI, paCcX0/1a.

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

34. Knaccudukanuus nacanko. OCOOEHHOCTH UCTEUEHUS Yepe3 HACAIKH.

35.  Meroabl u mpuOOPHI sl U3MEPEHUS PacXoa KUIKOCTH.

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

37. Bupael rugpaBiudeckoro yaapa. OmnpenelieHuE MOBBIMICHUS JaBJICHUA
MIPU pa3IMYHBIX BUJIAX yJapa.

38.  Meroabl npenoTBpalieHust 1 00pbObI C THIPABIMYECKUM yIaPOM.

39. Kunaccudukanus TpyOonpoBOIOB.

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

41. T'mapaBiuyeckuil pacyeT KOPOTKHX TpyOorpoBojoB. Bribop cedeHwuit
JUIsL COCTaBJICHUSI ypaBHEHUsI bepHyIIn.

42. Meroauka pacuera KOpOTKOro TpyOOIIpoBoa.

43.  JInuHHBIE TPYOOIPOBOJIBI.

44. TuapaBiuyeckuil pacueT JIJIMHHBIX TPyOONpoBOJOB. THUIIBI pelIaeMbIX
3a/1ad.

45. TynukoBble TpyOonpoBoabl. OCOOEHHOCTH THIPABINYECKOTO pacyeTa.

Paznen 2 I'mapaBiauvyeckne MAIIUHbI

1. O6mas knaccudukanus HacocoB. [IpuHIUIT AEHCTBUS HACOCOB Pa3JIUy-
HBIX KJIaCCOB.

2. YeTpoicTBO M PUHIMT ASHCTBHS IEHTPOOESKHBIX HacocoB. O0IacTh UX
MIPUMEHEHHUS, ITYCK B XOJ, PETYJIMPOBAHUE MOJIa4U, TOCTOUHCTBA U HEJOCTATKHU.
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3. Yro Takoe Hamop Hacoca? BbIBeCcTH 3KCIIyaTallMOHHYIO (OpMyJly Ha-
1opa Hacoca.

4. Hamop nacoca. BeiBog ipoekTHOM (hopMyIsl Hamopa.

5. Omnpenenenre Hamopa Hacoca Mo MOKa3aHWsIM MPUOOPOB (IKCTLTyaTaIy-
oHHas (popmya).

6. OcHoBHOE ypaBHEHHUE PabOThI LIEHTPOOEIKHOT'O HAacOca.

7. Paboune xapakrepuctuku H-Q, N-Q, n-Q meHTpoOexHbix HacocoB. Kak
OHU TIONTy4YalOTCsl Ha TIPAKTUKE?

8. Pabota nenTpoOexHOro Hacoca Ha JaHHBIA TPyOONpoBOA. XapakTepu-
CTHKa TpyOOmpoBo/ia U ee mocTpoeHue. Pabouas Touka.

0. Kak nmogo6path Hacoc mo pabounM XapakKTepUCTUKAM ?

10. TlapanmenpHast U mocieaoBaTeNbHas paboTa MEHTPOOESIKHBIX HACOCOB Ha
o01uii TpyoonpoBoI.

11. Ilepecuer paGoueii xapaktepuctuku H-Q neHTpoOexHOro Hacoca Ha
HOBYIO 4acToTy BpanieHus. O0touka pabovero koiseca neHTpoOexxHoro Hacoca. Kak
M3MEHSIOTCS MTPU O0TOUYKE HATIOP U MOIIIHOCTh, YEM 3TO OOBSICHAETCA?

12.  Cnoco0sl peryianupoBaHus MoJga4yu LHEHTPOOEKHBIX HACOCOB.

13. [lapamnenpHas U mocienoBaTeabHas paboTa HEHTPOOEKHBIX HACOCOB HA
o0t TpyoonpoBo. DPheKTUBHOCTD MapajeaIbHON pabOThI.

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

15. Tloabop Hacoca o pabo4ynM XapaKTepUCTUKAM.

16. OOweMmHble Hacockl. OOmas ¢popmysna UX TPOU3BOIUTETLHOCTH. Xapak-
Tep 3aBucuMoctu Mexay H u Q mpu nmoctosHHON yacTote BpaieHusi. Perynuposa-
HUE T0JIauu.

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

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

Pasznea 3 BogocHao:xxenune

1. Cxembl cucTteM BOAOCHA0XEHUSI C 3a00pOM BOJIbI U3 MOBEPXHOCTHOTO U
MOJI3€MHOTO BOJIOMCTOYHUKOB. OCHOBHBIE 3JIEMEHTHI CXEMBI.

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

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

4. [Ipou3BOAUTENHHOCTH U HAIIOP BOAOIPOBOJIHON HACOCHOW CTaHIIUU.

5. OmnpeneneHne eMKOCTH Oaka BOJOHAMOPHOM OallHu.

6. OmnpesienieHue BHICOTHI BOJIOHAIOPHOM OaIHu.

7. OpnaudT, cxema u IPUHIIUN TeUCTBHUS.

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

9. BonocTpyiiHas BogonoabeMHasi ycTaHoBKa. Cxema W NMPUHLMI AECHCT-
BUSI.

22



10. TpebOoBanus, npeabsBiIsieMble K KaU€CTBY MUTHEBOM BOJIBI.

11.  CnocoOsl yny4lleHust KadyecTBa BOJbI.

12. TexHOJOTMYECKHE CXEMbl OUYUCTKU BOBI

13. . [IpurogHoCTh UCTOYHUKA BOJOCHAOKEHUS ONPENEIAeTCs CIeAYIOMUMHU
OCHOBHBIMU TpeOoBaHUsIMU. CaHUTapHAs] 0XpaHa UCTOYHUKOB BOJIOCHAOKEHHS U BO-
JOTIPOBOJIHBIX COOPYKEHUI.

6.2. Onucanme nmokasaresjel 1 KpUTepueB KOHTPOJIS yCIIEBA€MOCTH, ONIMCAHNE
IIKAJI OlleHUBAHHUA

Onenka Tekyie paboTbl U TPOMEXKYTOUHBIN KOHTPOJb CTYI€HTOB OCYIIECTB-
JS€TCS. HA OCHOBE TPAAULIMOHHON CHCTEMBI KOHTPOJIS U OLEHKHU ycrieBaeMocTu. Tpa-
JULAOHHAsA CHCTEMa KOHTPOJS M OLEHKU YCIIEBAEMOCTHU CTYJIEHTOB IpEJICTAaBIECHA
KPUTEPHUSIMU BBICTABJICHUS OI[CHOK IO YETHIPEXOAINIbHON CUCTEME «OTIUYHO», «XO-
POILLIOY», «YAOBJIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIBHO.

KpuTtepun onieHKH BbHITIOJTHEHHSI TECTOB:

Texyiiee TectupoBanue (B 3JIEKTPOHHON (hOpME C HUCIIOJIB30BAHUEM HH(PPOBOTO
cepBuca Sunexk.@opmel) npousBonuTcss Ha 5 u 11 Hemensix ydyeOHOro cemecTpa.
Kaxnprii Tect cocrout u3 10 BonpocoB. Kputepun onieHuBaHMS:

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

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

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

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

OcHOBaHUSIMHU JJI1 CHIDKCHHSI OIICHKM Ha | Oal SIBISIFOTCSA: OTCYTCTBHUC
000CHOBaHHMS BEIOPAHHOTO OTBETA, HETIOHBIN OTBET; HEOPEIKHOE BBITOJIHCHHE, OITHOKH
B 0003HAYCHUSIX U T.II.

Kpurepuu onieHK” BbINOJHEHHUS M 321U THI JJA00PATOPHBIX PadoT:

K 3amure naGoparopHoil pabOThl NPEACTABIAECTCS OTYET C MOJHOCTBHIO
00paboTaHHBIMU pe3yJIbTaTaMU U3MEPEHUH, rpaduuecKUM MaTepUaioM, BHIBOJIAMHU.
OTueTr He MOXeT OBbITh NPUHAT U TOJUICKUT JOpPabOTKE B cCliyyae: OTCYTCTBUSA
HEOOXOMMBIX pacyeTHBIX (opMyll, 0003HAYEHUH U T.I.; OTCYTCTBHSI HEOOXOIHUMOTO
rpaduuecKoro Marepuania; HeKOppeKTHON 00pabOTKU pe3yIbTaTOB U3MEPEHUH.

3amura oT4eTra Mo JaboparopHOil paboTe NpoxoAUT B GopMme IoKIana
CTYJI€HTa 1O BBIMIOJIHEHHOW pPabOTe M OTBETOB Ha BOMNPOCHI MpEnojaaBaTess 0
TPAAULIMOHHOM CHCTEME OLEHKM CcUCTeME. B cilydae monydeHHs OpU 3alluTe
nabopaTopHOil  pabOThl  HEYNOBIETBOPUTEIBLHON OIEHKH, paboTa MOIJIEKHUT
IIOBTOPHOU 3aILUTE.

Tabnuma 7
Kpurepuu onieHuBaHMs 32aIUTHI JIA0OPATOPHBIX padoT
Ouenka Kpurtepuu oueHuBanus
Bricoknii YPOBCHb | «OTJAHYHO» — CTYACHT MH3JIaract COJACpKaHHUC BOIIpOoCa JIOTUYCCKU
«5» BEPHO, AapryMEHTHPOBAHO, YMEET JeJlaThb BBIBOJBI; [PABUIIBHO
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(OTAM4YHO)

(dbopMyIupyeT OCHOBHBIE 3aKOHBI, 3HA€T U TMPUMEHAECT OCHOBHBIC
(hopMYyJIBI M pacyeTHBIC 3aBUCUMOCTH TI0 TeME JJA00PaTOPHOUM pabOTHI

Cpennuii ypoBeHb
«»
(xoporo)

«XOPOLIO» — CTYJCHT M3JIaraeT CoJIep’KaHhe BOTPOCA JIOTUIECKH BEPHO
U II0 CYHICCTBY, YMCECT J€JIaTb BBIBOJAbI W MNPHUBOAWUT IMPUMCPLBI H3
IMPAaKTUKH, HO AOIMYCKACT HCKOTOPLIC HCTOYHOCTH W HC3HAYUTCIIBHBLIC
OILIMOKN WA OITMCKH, YTO B IICJIOM HE€ BBLIZHIBACT COMHEHHU B OCBOECHUH
TEeMbI TaOOpaTOPHOH PaOOTHI

[Toporossiii ypo-
BeHb «3» (ymoBiie-

«YAOBJIETBOPUTECJIBbHO» — CTYICHT HC B MMOJTHOM MECPE BJIAACCT
HaBbIKaMH JIOTUYHO W apryMCHTHUPOBAHO H3JIaraTb COACPIKAHUC
Marcpuaia, HMECT 06HII/I€ 3HaHUSA OCHOBHOI'O0 COACPKAHUA TCMbI

TBOPHTENbHO) paboTel 0€3 OCBOEHHS HEKOTOPBIX CYHIECTBEHHBIX IOJIOXKEHUMH,
AOIMYCKA€T HCTOYHOCTHU, OAHAKO YMCECT NPUMCHATHL 3HAHUA U YMCHUA I10
TeMe paldoThl,
MUHHMMaNIBHBIA | «HEYAOBJETBOPUTENBbHO» — CTYJICHT HE OCBOWJI 3HAYHTEIBHYIO YaCTh
YPOBEHB «2» (He- | COAEp)KaHWs  Marepuaia  JIabopaTopHOM  pabOThI;  JOIMyCKaeT
YAOBJICTBOPU- CYIICCTBCHHBIC OIIMOKH B M3JIOKEHHUU Marcpuraia, HEC YMCCT BLIACIUTDH
TCJ'IBHO) TJIaBHOC U CA€J1aTh BBIBOIbI.

TcCMaM

Kputepuu oueHKH BHINOJHEHUA pacueTHO-rpaguyeckoi padorsl (PI'P)
PacuetHo-rpaduueckas pabora cocTOMT U3 6 pa3sHOBAPUAHTHBIX 3aJad IO

Hn3y4acMoro
BBIIIOJIHCHUC THUAPABINUYCCKUX PACUYCTOB,

JUCHUITIITMHBI ((FI/IJIpaBJII/IKa»

Kypca

InpcaroJIararomux
MMOCTPOCHUC THAPABINYCCKUX CXCM,

rpauKoB WM AUarpaMM. 3aJaHue Ha pacyeTHO-rpapuuecKyto paboTy BBIAAIOTCS HA
1 - 2 "Henensix yue6HOro cemectpa. CTyIAeHThl caMOCTOSATEIbHO BhINONHAIOT PI'P u
MPEACTABIAIOT €€ B PYKOIMCHOM MWJIM IE€YaTHOM BHUJE Ha Juctax ¢opmarta A4.
PacuetHo-rpadguueckass paboTa He MOXET OBbITh MPUHATA U TMOMJIEKHUT JTOPaOOTKE B
cllyyae: OTCYTCTBUSI HEOOXOAMMOIo TIpadHuyeckoro marepuana Wi OTCYTCTBHUE B
rpaduueckoM MaTepuane HeoOXOJUMBIX 0003HauUEHUH (CUJIbI, JaBJIEHUS, PACCTOSHUS,
IUIOIAM U T.J.), UCIOJIB3YEMBIX B PacyeTe; HEKOPPEKTHOW OOpabOTKU pe3yJbTaToB
pacueToB. Breimonnenue PI'P sBisiercss 00si3aTenbHBIM 3IIEMEHTOM, BIUSIONIMM Ha
JOIIYCK, K Cllaye dK3aMeHa 110 JUCLIUILIUHE.

Ta0muma &

Kpurepuu ouennBanus PI'P
Kpurtepuu onennBanus

«OTJHUYHO» — CTYJIEHT CAMOCTOSITEJIbHO U B MOJHOM O00bEME BBIMOTHUI
PI'P norumyHo, mocinenoBaTeNbHO MW APryYMEHTHPOBAHO  M3JI0KHII
penieHue 3auay.

«XOpOLIO» — CTYJIEHT CAMOCTOSITEJIbHO U B MOJIHOM OOBEME BBITOJIHUI
PI'P norumyHo, mnocinenoBaTeNbHO MW APTYMEHTHUPOBAHO  M3JI0KWII
penieHue 3aaad, HO B PEUICHWM 33Ja4 HMMEIOTCS  HE3HAYUTEIIbHbIC
OIMMOKH M HETOYHOCTH.

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

Onenka

Bricokuii ypoBeHb
«5»

Cpennuii ypoBeHb
«»

[Toporossiit ypo-

BEHb «3» HETOYHOCTH, OTCYTCTBYET IIOSICHEHMsI METOJMKHU pELIeHUs 3ajad,
HeOpexxHoe oopmiIeHHe paboThI
«HEY/I0BJICTBOPHUTENbHO» — CTYJIEHT He BbINOIHWI PI'P
MuHUMaITbHBIN

YPOBEHB «2»
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HpI/I IMOJIYUYCHUHN HeYIIOBJICTBOpI/ITCJIBHOﬁ OLOCHKMH IIO0 pvaeTHO-Fpa(i)HqCCKOﬁ
pa60Te OHAa MMOAJIC)KUT UCIIPABJICHUIO U HOBTOpHOﬁ caauc.

Kpurepuu onieHuBaHMS MPOMEKYTOYHOI0 KOHTPOJIS:

K »sk3ameHy gomyckaercs CTYIEHT, MOJHOCTHIO BBIMOJHUBIIMN BCE BHUIbI
y4eOHOW U CaMOCTOSATEIILHOM paOOThl M CIABIINI OTUCTHBIC MATEPUAIIHI.

DK3aMeH MPOBOJUTCS B YCTHOU (hopMe B BHJIC JOKJIaJa CTYACHTA MO KaXIOMY
AK3aMEHAIIMOHHOMY BOIIPOCY C TIPEACTABICHHEM Ha JINCTE OTBETA: YpPaBHEHU,
dbopmyJ, pacueTHBIX cXeM, TpauKOB W T.. U OTBETOB (€ciau MOTpedyeTcs) Ha
JOTIOJTHUTENIbHBIE BOIIPOCHI ITPEINOaBaTEN .

KadecTBO OCBOCHMS TUCHUIUIMHBI, YPOBEHb CHOPMUPOBAHHOCTU 3asIBJICHHBIX
YHUBEPCAJIbHBIX M 00mIenpo(ecCHoHaIbHBIX KOMIETEHIIMM, 3HAaHWUA W yMEHUS
CTYAEHTAa OLICHUBAIOTCS B COOTBETCTBUHU C TPAJAUIMOHHON TEXHOJIOTHUEH:

Kpurtepuu ounennBanus pe3yjbTaToB 00y4eHUs
Tabnuua 9

Ouenka Kpurepun oneHnBaHus

OLICHKY «OTJIMYHO» 3aCIyKUBAET CTYIACHT, KOTOPBIM U3J1araet coaep-
’KaHUE BOIIPOCA JIOTUYECKH BEPHO, apTYMEHTUPOBAHO, YMEET J€IaTh
BBIBO/IBI; TIPABWIIBHO (DOPMYIUPYET OCHOBHBIE 3aKOHBI THAPABIINKH;
3HAET U MPUMEHSET OCHOBHBIE (POPMYIIBI U pacUETHbIE 3aBUCUMOCTH;
BJIAJICET METOAAMH pacyeTa IMAPABINYECKUX CUCTEM; 3HAET YCTPOMCT-
BO, IPUHIUI JCHCTBUS U OCHOBHBIC XapaKTEPUCTUKUA PAOOTHI THAPAB-
JINYECKUX MAIIMH U MPHUBOOB.

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

OLICHKY «XOPOILLO0» 3aCIyKUBAET CTYJAEHT, KOTOPBIA U3JIaraeT coaepxka-
HHE BOIIPOCA JIOTUYECKU BEPHO U I10 CYHIECTBY, YMEET JI€JaTh BBIBOJIBI U
MPUBOJIUT MPUMEPHI U3 MPAKTUKH, HO JIOITYCKAET HEKOTOPHIE HETOYHO-
CTH U HE3HAUUTEJIbHbIE ONIMOKH UM OMKCKH, YTO B II€JIOM HE BbI3bIBAET
COMHEHUI B OCBOCHUU JHUCLUIUIMHBI.

KommnereHuuu, 3akperui€HHbIE 32 TUCIUIUIMHON, C(POPMUPOBAHBI HA
YPOBHE — XOPOLIMi (CpeIHuii).

OLICHKY «Y/0BJICTBOPHTEIbHO» 3aCIyKUBAET CTYACHT, KOTOPHII HE B
IIOJTHOW Mepe BIIAJIEET HAaBBIKAMHU JIOTHYHO W ApI'YMEHTHUPOBAHO U3JIa-
raTthb cojiepKaHue MaTrepuaia, UMeeT 00Ie 3HaHUsI OCHOBHOIO COJIEp-
KaHUS JUCLUIUIMHBI 0€3 0CBOEHHSI HEKOTOPBIX CYIIECTBEHHBIX MOJIO-
YKEHUH, JOIYCKAaeT HETOYHOCTH U 3aTPYAHSETCS B TEOPETUYECKUX BbI-

Bricokuii ypoBeHb
«5»
(OTAM4YHO)

Cpennuii ypoBeHb
«»
(xoporo)

[ToporoBsiii ypo-
BeHb «3» (ymoBiie-

TBOPHUTEIBHO) BOJIaX, OJTHAKO YMEET MPUMEHSATH 3HAHUS U YMEHUS B IPAKTHUUECKUX
paboTax, BiajieeT HaBbIKaMu padOThl CO CIIPAaBOYHOM M y4eOHOM uTe-
paTypoii, yMeeT M0JIb30BaThCsl HOPMATUBHBIMH JIOKYMEHTaMHU.
KommnereHuunu, 3aKkperi€HHbIE 32 TUCIUIUIMHOM, C(POPMUPOBAHBI HA
YPOBHE — 10CTAaTOYHBIIA.

OLICHKY «HEY/IOBJIETBOPUTEIBHO» 3aCIyKMBACT CTYIEHT, KOTOPHIA He

MuHuManbHbI | OCBOMJI 3HAUUTENbHYIO YacTh COJAEpMAaHUS TUCUUIUIMHBI; JOIYCKaeT

YPOBEHb «2» (HE- | CyIIeCTBEHHBIC OIIMOKK B M3J0XKCHHHM MaTepuaja; He B IOJHON Mmepe

YIOBIETBOPU- BJIaJICET METOJAaMH BBIMOJHEHMS THIPABINYECKUX PACUYETOB; HE yMEET
TEJIbHO) BBIJICNIUTH TJIABHOE U C/IEJIaTh BBIBOIBI.

KoMnereH1um, 3aKpeIUIEHHbIE 32 JUCHUIIMHOMN, He C()OPMHUPOBAHBI.
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7. YueOHO-MeTOAN4YEeCK0e U MHPOPMAIIMOHHOE o0ecriedeHHe TUCHUIIIMHBI
7.1 OcHOBHas JuTEepaTypa

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 TUJpaBIMYEeCKHWE MalIMHbL. JlabopaTOpHBI 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 )KUJIKOCTH U Taza: yueoHoe nocodue / H.I'. KoxxeBHukosa, H.A.
MeskyHn, A.B., dpansiii / ®I'bOY BO PITAY-MCXA umenu K.A. Tumupsizena. —
M.: OO0 «Meranoaucy, 2021.— 161.

7.2 lonosiHUTEIBHAS JIUTEpaTypa

1. XKyp6a M.T'., 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"., Coxonos JI.U., I'oopoBa XX.M. Bonocuabxenue. [IpoekTu-
pPOBaHUE CUCTEM U coopyxeHui. YueOHoe nmocobue. T.2. — M.: UznatenbctBo ACB,
2004. — 494 c.

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

4. Kanexkun A. A. I'mapaBiivka u ruapaBINdYeCcKUE MallMHBI: Y4yeOHOe Moco-
o6ue. — M.: Mup, 2005. — 512 c.

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

6. llleBeneB @.A., llleeneB A.D. Tabnuipl 11 THAPABIMYECKOTO pacdeTa
BOAOINPOBOAHBIX TpyO: CipaBouHoe nocodue. 9-e u3a. — M.: OO0 «bACET», 2007.
— 336 c.

7.3 HopmaTHBHBIC IPABOBbIC AKTbI

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

2. CIT 31.13330.2021 «CHulI 2.04.02-84*. Bonocnabxxenue. HapyxHusie cetu
U COOPY>KEHUS.

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

4. CanlluH 1.2.3685-21 «I'urnennyeckue HOpMaTUBLI U TpeOOBaHUs K oOec-
MeYeHn0 0e30MmacHOCTH U (KMiIu) 0e3BPEHOCTH /IJI YeJoBeKa (DaKTOPOB Cpebl 00u-
TaHUS
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7.4 MeTogu4ecKue yKa3aHHsl, PEKOMEHAAUMH U APyrue MaTepuajbl K
3aHATUAM

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

2. KoxeBuukoBa H.I'. I'mnponunamuka : npaktukym/ H.I'. KoskeBHukoBa,
A.B. Emun, H.A. leBkyH[u nap.] ; Poccuiickuil rocynapCTBEHHBIN arpapHbIi
yauBepcutreT —-MCXA nmenun K.A. TumupszeBa. - Mocksa: PITAY-MCXA umenu
K.A. Tumupszesa, 2019. —154 c.—Tekcr : anexrponnsiit. DOI: 10.34677/2019.049

3. KoxeBunukoBa H.I'., Emun A.B., llleBkyn H.A. u ap. ['mapasnuka, rumapo-
MalIuHBl U CENbCKOXO035UCTBEHHOE BoJlocHaOkeHue Yacte 3. ['mapaBiandeckue ma-
bl [Ipaktukym / H.I'. KoxkeBuukoBa, A.B. Emun, H.A. [lleBkyH, A.B. [Ipansbrii.
M.: U3n-Bo PTAY-MCXA, 2016. 82 c.

4. KoxesuukoBa H.I'., Emun A.B., [lleskyn H.A., Ipansiii A.B. ['ugpasnuka :
Metoauueckue ykazanus / KoxkxepaukoBa H.I'., Emun A.B., llleBkyn H.A., [{pansiii
A.B. — M.: U3n-80 PTAY-MCXA, 2016, 40 c.

5. KoxeBnukoBa H.I'., Emun A.B., llleskyn H.A., Ipansiii A.B. XKypnan
nabopaTopHeIX pabor mno aucuuiuinHam -« mapaBnuka», «['wapaBinuka H
ruapaBiIuyeckue MamuHbely, «l'maporazoauHamuka» u  «BonxocHabxkenue» /
KoxesunkoBa H.I'., Emun A.B., llleskyn H.A., Ipansiii A.B. — M.: OO0 «YMI
«Tpuana», 2015. — 44 c.

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

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

1. http://www.agrovodcom.ru OOO «ArpoBoakoM» OQGUIUATBHBIN aUIEp
KPYMHEHIIINX MPOU3BOJAUTENCH HAaCOCHOTO 00OpymoBaHus Poccuu (OTKPBITHIA JOC-
Tyn).

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

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

4. http://www.techgidravlika.ru MudopmannonHo-cpaBouynas cucrema (OT-
KPBITBIN JJOCTYTI).
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9. IlepeyeHb NPOrpaMMHOro odecnedyeHuss 1 MHPOPMANMOHHBIX CIIPABOYHBIX

CHUCTEM

Tabmumal O
IlepeyeHb MPOrpaMMHOro odecneyeHus
HaumeHoBaHue
Ne pasjaena yuyeOHoit HaunmeHnoBanmue Tun ABTO I'on
/0 | 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-
HKEHUEC»
Paznen 1 «I'mppaBnu-
Kay
Paznen 2 «I'mppaBnu-
2 Annexc Tenemoct | Buneoxondepenuuu| Snmexc 2021
YECKUE MAIIUHBI
Pazgen 3 «BonmocHa6-
HKEHUEC»

10. Onucanue MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM IIsI
OCyILIeCTBJIEHHSI 00Pa30BaTEJIbLHOIO MPOoIecca MO JUCHUILIMHE (MOYJII0)

Tabnuma 11

Ceenenus 00 o0ecne4eHHOCTH CNIENMATM3MPOBAHHBIMHY AYAUTOPUSMH,
Ka0OMHETaMH, 1a00paTOpUAMHU

HanMeHOBaHHe CHENMAILHBIX MOMe-
IIEHUI 1 MOMEeIeHU i 1JIsl CAaMOCTO-
TeJIbHOI padoThl (Ne yuedOHOro Kopmyca,
Ne aynuropun)

OcHaleHHOCTH crelUAIbHBIX NOMELeHU i U 10-
MellleHUi VIS CAaMOCTOSATeJIbHOM padoThI**

1

2

23 xopmyc, 7 ayauTopus

1.Okpan ClassicLyra (MuB.Ne 410134000001609)
2. IIpoextop BenQMX711 (UuB.
Ne410134000001611)

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

23 xopiryc, 70 ayauTopust

1. Crenn rupaBiInyecKuil yHUBEpCaIbHBIH J1abopa-
topubiil ['VJIC-1 (MuB.Ne 210134000002961)

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

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

4. Emkoctp ans Boabl (MuB.Ne210134000001926)

5. Cuctema TpyOOTPOBOJOB HA CTAHUE C THIPOESMKO-
crero (MuB.Ne 210134000002785)

6. JlaTumk pacxojia ¢ MHAWKALUEH mapaMeTpoB
(MuB.N2210134000002783)

7. Natuuk naBienus -2 mt(MuB.Ne210134000002782
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; 210134000002781)

8. lllkad cucremsbl ynpaBieHUs: C HHAUKATOPAMHU
(MuB.Ne210134000002784)

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

10. Ctena nabopaToOpHBIN MO UCCIICTOBAHUIO PabOTHI
IMHEBMATUYECKOW BOJONOIBEMHON YCTAHOBKHU
(MuB.Ne 210134000002963)

Jlist camocTOsATEIbHOM paboThl CTYACHTOB TaK e MpPelycCMOTpeHbl YuTasb-
HbIi 3a1 LlenTpanbHoil HayuHolt 6ubnuoTexu nmenu H.U. XKenesnosa PTAY MCXA
umMenu K.A. TumupsizeBa 1 KOMHaATBhl CAMOTIOATOTOBKHU CTYJIEHTOB B OOILIEKUTHUSX.

11. MeToanuyeckue peKOMeHIAlMU 00y4aloIMMCS 110 OCBOCHUIO M CIIUTIIUHbI

OO6pa3oBaTenbHbIN MpoIecC MO AUCIUIUIMHE OpraHu30BaH B (popme ydeOHbIX
3aHATUN (KOHTaKTHas paboTa (ayAUTOPHOW M BHEAYAUTOPHOMN) 00ydJaroONIuxcs ¢ mpe-
Mo/IaBaTelIeM U caMoCTosITeNbHasl paboTa oOydaromuxcs). YueOHble 3aHsATUs (B TOM
YHCIie 10 pean3alyi MPAKTUYECKOW TOTOTOBKH) MPEACTABICHBI CIEAYIOIUMHU BH-
JIaMu, BKJIIOYasl ydeOHbIe 3aHSATHs, HANpaBlICHHBbIE HAa MPAKTHUYECKYIO MOATOTOBKY
00Oy4aromuXxcs U MPOBEICHUE TEKYILIEro KOHTPOJISl YCIIEBAEMOCTH:

JCKIUH (3aHATHS JIEKIIMOHHOTO THIIA);

nabopaTopHblie paboThI (3aHATHUS CEMUHAPCKOTO THUIIA);

TPYTIOBBIE KOHCYIIBTAINY;

WH/IMBHUIyaJIbHbIC KOHCYIIBTAllMd W HWHBIC y4YeOHBIE 3aHATHS, MpPEayCMaTpH-
BAaIOIIME UHIMBUIYAIbHYIO pabOTy MpernoaBaresis ¢ 00y4aronumcs;

caMocCTosITeNIbHasl paboTa 00yJaronInxcs;

3aHATHS WHBIX BUJIOB.

Ha y4eOHBIX 3aHATUSAX 00y4YaroIuecs: BRIMONHIIOT 3alJIaHUPOBAHHBIC HACTOS-
e mporpaMMoil OTAENIbHBIC BUABI YU€OHBIX PabOT, B TOM YHWCIE OTICIBHBIX dJe-
MEHTOB palOT, CBSI3aHHBIX ¢ Oyayliel mpodeccuoHaIbHOM 1eITeNbHOCTHIO.

[Tocemenre JEKIIMOHHBIX 3aHATUN SBISCTCA 00s3aTENBbHBIM. [IpomyreHHbBIH
JICKITMOHHBIN MaTepuan HeoOXOIUMO 3aKOHCIEKTUPOBATh M MPEIOCTABHTH JICKTOPY
JUTSL OTPaOOTKH.

[Ipu mpoBeneHuu J1a0OPATOPHBIX PabOT CTYACHT AOHKEH UMETh CBOM Mepco-
HAJBHBIN KYpHAI JJIs BBITIOTHEHUS 1a00paTOpHBIX paboT, KOTOPHIH OH 0hOpMIISET B
OTJEIBHOM TeTpaau WM Ha Juctax ¢popmara A4 B COOTBETCTBUU C YCTAHOBJICHHOU
dbopmoii. Hanmane omHOTO KypHasia Ha ABYX W 0OJiee CTYACHTOB MPH BBHIMOJIHCHUN
1ab0paTopHOM paboOThI HEAOMYCTUMO.

[lepen nHayanoM nabopaTopHO pabOThl CTYJAEHT JIOJDKEH CaMOCTOSATEIbHO
YSICHUTB: COJEp:KaHHe padOThl, MOCIEI0BATEIbHOCTh BBHIOJIHEHUS HAOIIOACHUN U
U3MEpEHH, METOANKY 00pabOTKM SKCIIEPUMEHTAIBHBIX NaHHBIX. OO0IIMe CBEJICHUS
0 TeMaM JIabOpaTOPHBIX padoOT MpeACTaBICHBl B METOAMUECKUX YKa3aHUAX K IMPO-
BeJICHUIO JIabopaTtopHbIX padot. IIpomyuieHHble 1abopaTopHbie paOOThl MOJJIEKAT
0TpabOTKe B COOTBETCTBHU C rpa)KoM OTpabOTOK, COCTABIIIEMbIM 3a JIBE HEIENH 10
KOHIIa y4eOHOTO ceMecTpa.
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[Ipu m3ydyeHuu Kypca JUCHUIUIMHBI 0CO00€ BHUMAHHUE CIIEAYET YIEIUTh Clie-
IYIOIIMM BOIPOCAM: OCHOBHOE ypaBHEHHE TMAPOCTATUKU, CHIIbI ABJICHUS Ha ILIO-
CKH€ M KPUBOJIMHEWHbIE OBEPXHOCTH, ypaBHeHHEe bepHysiu, moTepu Hamopa, ucTe-
YeHHEe KHUIAKOCTH Yepe3 OTBEPCTHs U HACAJIKH, THJIPABIMYECKUHN yaap, OCHOBHBIE TO-
KaszaTenau paboThl HACOCOB, pabOYME XapaKTEPUCTUK HACOCOB, XapaKTEPUCTUKA TPY-
OomnpoBoja, napajuieiapHas ¥ ocyiefoBareibHas paboTa HaCOCOB, KABUTALUS.

Buabl u gopMbl 0TPa0OTKH NPONYIEHHBIX 3AHATHI

CTyneHT, MpOMyCTUBIINN JIEKIIMOHHOE 3aHATHE, 00s3aH CAMOCTOSITEIIEHO TPO-
paboTaTh HPOIMYIIEHHYIO TeMy (pa3ziel), MpeloCTaBUTh MPEnoJaBaTeIi0 KOHCIIEKT
MPOMYIIEHHOW JIEKIINN U OTBETUTh B YCTON (popMe Ha BOMPOCHI 3aaBacMble MPEIo-
JaBaTesieM Mo TeMe JICKIHH.

[IpomymieHHbIC Ta0OpaTOPHBIC 3aHATHS OTPAOATHIBAIOTCS B KOHIIE CEMECTpPa B
COOTBETCTBHE C YCTaHOBJIICHHBbIM Kadenpoil rpaduxom otpadotok. [lepea orpabot-
KO J1abopaTopHOii pabOTHI CTYIEHT CAMOCTOSTENIHO H3y4YaeT TEOPEeTHUECKUI MaTe-
puan mo TeMe paboThl, TOPSIIOK €€ MPOBEICHUS U METOANKY 0OpabOTKH OIMBITHBIX
TaHHBIX. [laHHBIE MOJIyYEeHHBIC TPY BBITIOJHEHUU MPOMYIIEHHOW TabopaTopHOl pa-
OOTBI 3aHOCHT B 3apaHee MOATOTOBICHHBIN oT4eT. [locne 00pabOTKM OMBITHBIX JTaH-
HBIX OOPMIICHHBIH TOJDKHBIM 00pa30M OTUYET O BHITIOJHEHHUH J1a00paTOPHOU paboThI
NPEeOCTABIISACTCS BEAyLEMY IPEroJaBaTesto s 3aIluThI.

12. MeToanuyeckne peKOMEHIAUNH NPENOAABATEISAM 110 OPTaHU3ALHMU 00yYeHUs
1O AUCHHILINHE

Haunyumeit ¢opmoii opranuzanuu o0yuyeHuss nucuuiiuHe «[ uapaBivkay
MpeICTaBIACTCA Takas, IpU KOTOPOW BCe BUJbI YUEOHBIX 3aHATUN (Jiekuus, tadopa-
TOpPHBIE 3aHATHUS, pacueTHO-rpaduyeckue paboThl) 0Opa3ylOT €IUHBIA B3aMMOCBS-
3aHHBIA Y4eOHBIN Tpouecc. [ 1aBHBIM 3BEHOM 3TOTO MpoILEcca SIBISIOTCS JEKIUHU, Ha
KOTOPBIX HAJIAraeTcsi OCHOBHOE COAEpKaHME Kypca M JaeTcsl Hay4yHas U METoauYe-
CKasl yCTaHOBKAa B M3YYEHUHU MPENOJaBaEMOM OUCHMIUIMHBL. 1Ipu ycioBuu cBoeBpe-
MEHHOT'O 3aKpeIlUICHHs JEKIHMOHHOIO MaTepuaia Ha IPYINIIOBBIX 3aHATHUAX U B IPO-
1IECCE BBIMOJIHEHUS JOMAIIHUX 3aJaHUI CTYJEHTHI SIBJSIOTCS HA OYEPEHbIE JEKIUU
JOCTAaTOYHO MOATOTOBJIEHHBIMHU JUJISL UX IPOCIIYIIMBAHUS U YCBOEHHUS.

Bo Bpems nekiuii 1eMOHCTpauus ClaifoB WIN MPE3EHTAUNUN SBIAECTCS MpEN-
nourutenabHee. [I[puMeHenne cinaiioB U npe3eHTanuii TpedyeT TIaTeaIbHOl paboThl,
M0 METOJUYECKOMY O00ECIEYEHUIO TaKUX 3aHATUI: 0TOOP HEOOXOIUMBIX (PParMEeHTOB
(GUIBMOB U CHANIOB, TOJ00p WILTIOCTpAUi U YepTexeH, MpoBepKa KayecTBa UX Je-
MOHCTpAalUH, 3aTPAYNBAEMOI0 BPEMEHS U T.[I.

IIpoBenenue 1a00PATOPHBIX 3aHATHI SBJISIETCS OJHUM W3 BaXKHEUILINX 3Je-
MEHTOB 3aKpEIJICHUS! TPOUJEHHOr0 MaTepHalia, a TakkKe MPUOOpETeHUs MpaKTHye-
CKHMX HaBBIKOB CTYJ€HTaMHU.
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JlabopaTopHble 3aHATUA 1iesiecooOpa3Hee MPOBOAUTH ¢ noAarpymnmnoil. Heo6xo-
MO 3apaHee U3BECTUTh CTYJEHTOB O TeMe OyyIero J1abopaTopHOro 3aHsATHS, YKa-
3aTh Ha HEOOXOAMMOCTb CAMOCTOSITEILHOTO O3HAKOMJICHHS C:

— 1eJIbI0 1a00PaTOPHON PadboThI;

— TEOPETHUYECKUM MaTepuajoM, HEOOXOIUMBIM JI BBINOJHEHUS JaHHOU pa-
OOTHI;

— TIOPSAJIKOM BBITIOJIHEHUS pa0OTHI M CHATHEM HKCIIEPUMEHTAIbHBIX JaHHBIX;

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

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

Ha nabGoparopnyio paboTy CTYyAE€HT JOJKEH MPUATU C MOATOTOBIEHHBIM KOH-
CIIEKTOM JIa0OpaTOpHOM pabOTHI.

Bce naboparopnbie paboThl TOKHBI OBITH OPOPMIIEHBI B OTIeTbHOM <«OKypHa-
e AJis J1abopaToOpHBIX PaboT». DTO MOKET ObITh OTJEIbHAS TETPaab, B KOTOPOU CTY-
JICHT HAa OCHOBE METOJMYECKHX PEKOMEHJAlMi IJis MpoBeAeHUsl JabopaTopHOH pa-
00ThI, pa3pabOTaHHBIX KaQeapoi, TOTOBUT CBOM NMEPCOHAIbHBIN KOHCIEKT, JINOO OT-
JeNbHBIA pa3paOOTaHHBIM U U3JIaHHBIN Kadenpoil MakeT KOHCHEKTa J1abopaTopHOU
paboTHI.

[Ipu gocTaTOYHON TEXHUUYECKOW OCHAIIEHHOCTH y4eOHOW abopaTopuu Ka-
(beapsl CTYACHTHI BBITTOJIHSIOT Ja00paTOpHYIO paboTy, MpeaBapUTEIbHO Pa30UBIINCH
no «Opuragamy», BKIOYaomuM B ce0s o 4 — 5 crynenToB. Eciu e HeT Takoil Tex-
HUYECKON BO3MOXKHOCTH, TO JiabopaTtopHasi paboTa BBINOJHSAETCS cpa3y Bced Moi-
rpynnoit wiu ‘2 noarpynmsl. [Ipu 3ToM npenogaBaTenb pacupenesieT MEXIy CTY-
J€HTaMU 00sI3aHHOCTH IO BBIMIOJIHEHHUIO JTA0OpaTOpHOM paboThI, CTapasich 3aJeUCT-
BOBAaTh B pab0OTE KaK MOKHO OOJIbIIIE CTYJIEHTOB.

[lepen mpoBeneHueM J1abOpaTOpHOW pabOTHI MpENnoaaBaTeNb WIM ACCUCTH-
pyIoIuii eMy HHXXEHeDp (J1a00opaHT) yueOHOM J1a00paTOpuu MIPOBOJAUT UHCTPYKTAXK IO
TEXHUKE O€30IaCHOCTH.

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

[locne BbIMoONIHEHUs JaOOpPaTOPHOl paboTHI Ieecoo0pa3HO MPOBOAUTH €€
«3aluTy». ITO MO3BOJSET CTYAEHTaM €€ pa3 MOBTOPUTh U OCMBICIUTH MPOUIECH-
HBIM MaTepual, a Mperno1aBaTelio OLEHUTh CTeNeHb YCBOCHUS MPOUIEHHOTO CTY/AEeH-
TaMy MaTepuaia.

Texyuee TecTupoBaHHe 11€7€CO00Pa3HO MPOBOJAUTH 2 - 3 pa3a B TEUECHHE Ce-
Mectpa. C ero nmoMoIbio MpoOBEPSIETCs YCBOCHHUE CTYACHTaAMHU MaTepuaia, MpouieH-
HOTO 32 6-8 Hejenb. JTa MPOBEPKa J0JKHA OBITh JOCTATOYHO TIYOOKOW C T€M, UTO-
OBl OTHOBPEMEHHO CIIYKUTh MOJTOTOBKOM K MPEJICTOSIIEMY SK3aMEHY.

JlomxkHO OBITH pa3pabOTaHO HECKOJBKO BapHAHTOB TECTOBBIX 3aJlaHUN C TEM,
YTOOBI OJIM3KO CUISALIUE CTYAEHTHI UMENIU Pa3HbIe BApUAHTHI.

Tect >xenaTenbHO KOMIIOHOBaTh U3 MSATH WU JIECSITH BOIPOCOB MPUMEPHO
OJIMHAKOBOW CJIOKHOCTH, YTO OOJIErdaeT MpernojaBaTesi0 BHICTABIECHUE OIEHOK IO
KOJIMYECTBY BEPHBIX OTBETOB. [Ipy mpomMeKyTOYHOM 4YHCIIe PaBHBIX MO CI0KHOCTH
BOIIPOCOB, HANpUMEP, 7 — 8 MOKHO MPUAATHh KaXKIOMY BOIPOCY BECOBOM K03 PuIu-
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€HT B 3aBUCHUMOCTH OT CJIOKHOCTH C TaKuM pacyeToM, 49TO CyMMa BECOBBIX KOB(I)(I)I/I-

renToB paBHsIIack 10,

HeyoBleTBOPHTENBHO HANMCAHHBIE KOHTPOJILHBIC paboThl TIEPENUCHIBAIOTCA
CTY/IeHTaMH IOBTOPHO IO APYroMy BapHaHTY. Ba)KHBIM METOIUYECKUM TpeOOBaHU-
eM IIpH TIPOBEJICHHH TECTHPOBAHMUSA ABISETCS CBOCBPEMCEHHOC O3HAKOMJICHHE CTY-
JIEHTOB ¢ JOMYIIEHHBIMA B HEM OLIXOKAaMHU.

Iporpammy paspadota (1)

lesxyn H.A., X.C-X.H., JOLEHT %/7
/nomm%)
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PEINEH3UA
Ha paGouyro mporpammy qucuuminsbl «51.0.27 THIPABJIUKA »
OIIOII BO no nanpasienuro 13.03.01 «TennosHepreTHka 1 TENI0TEXHHKA,
HANPABJIEHHOCTH «IHKHHUPHHT TEIJI03HePreTHIeCKHX CHCTeM) (KBAaTHHKANHASA
BBIMMYCKHUKA — OakaaaBp

Axnppeessiv CepreeM AHIpeeBUYEM, TOIEHTOM Kadenpsl « ABTOMATH3aLUU U poboTH3aIH
TEXHOJIOTHUECKHUX IpolleccoB nMeHu akafgemuka .. boponuHay, TOKTOPOM TEXHHYECKUX HAYK,
(mamee TO TEKCTYy pPELEH3CHT), IIPOBEJEHA PpeleHsus padodeld MporpaMMmbl JIHCHATUIHHBL
«Tunpapmuka» OIIOII BO mo mampasienwto 13.03.01 «TerurosHepreTvka H TEIUIOTCXHHKAY,
HAIIPaBICHHOCTH «VIHKMHUPHHT TEIIOOHEPTETHUECKUX CHCTEM» (6akamaBp) pa3paboTaHHO! B
®I'BOY BO «Poccuiickuit rocymapcTBeHHBIN arpaphbiii yHuBepcuTeT — MCXA wmmenn KA.
TumupsizeBa», Ha Kadeape NEKTPOCHAOKESHHS U TEINIOSHEPTETHKY HMEHH aKaneMuKa U.A. Bynsko
(paspaborunk — [llekyn Hukomnail AeKCaHAPOBHY, IOUEHT, K.C-X.H.).

PaccMOTpeB TIpe/CTaBICHHBIE HA PELEH3UPOBAHWE MAaTEPHaNbl, PEIEH3EHT IPUIICT K
CJICTYIOIIIIM BBIBOZIAM:

1. IlpenbsiBIeHHas pabodas MporpaMma IMCIMIIIMHEBL «['HupaBiukay (Halee IO TEKCTy
[Iporpamma) coomeemcmeyen Tpebosanuam ®I'OC  BO 1o  HampaBeHHIO 13.03.01
«TemmosHepreTHka M TEIUIOTEXHHKa». IIporpamma codepoicum BCE OCHOBHBIC —pas[elEL
coomeemcmeyem TpeOOBaHUAM K HOPMATUBHO-METOUIECKUM TOKYMEHTAM.

2. Tlpencrasiennas B lIporpamMme akmyanbHocmp y4eOHOM MUCHMIITMHBI B paMKax
peanuszanuu OIIOII BO re nodreoicuim comrenyio — NACIUILIAHA OTHOCUTCS K 00s13aTeIPHON YacTh
yueOHoro 1ukna — b1. _

3. Ilpencrasiennsie B lIporpamme yenu AUCLHIUTAHBL COOMIBEMMCHBYIONM TpeGoBaHUAM
®I'OC BO nampasnenus 13.03.01 «TemnosnepreTrka i TEINIOTEXHUKAY.

B coorBeTcTBMM ¢ IlporpamMmoil 3a IUCLMIUIMHOW «['MIpaBiMKa» 3aKpEIUVIEHO 3 KomnemeHUUU.

JucuwmrumHa «Mapaeivkay M NpeAcTaBieHHas IIporpamma cnocoOHd peanu3oeams WX B 06BSBICHHBIX

TpC6OBaHI/I$IX. PC3yJ'II~;TaTI>I O6}”—IeHI/I5{, MpeacTaBJICHHBIC B HporpaMMe B KaTeropusx 3HaTh, YMCTb, BJIAOCTH

COOMBEMCINEYIOM cneundpm(e U COHACPKaHUIO OUCLHIUIMHBI M OEMOHCIMPUDYIOM _BO3MOICHOCHb TIOITYUCHUS
3ajBJICHHBIX PE3YIbTATOB.

4. Obmast TPyIOEMKOCTh MUCHMIUIHHB! «[MIpABIMKaA» COCTABIACT 3 3a4ETHBIC CIMHULIBI
(108 wacos).

5. Vnpopmanus O B3aUMOCBSA3M H3YYaeMbIX [HCUMIUIMH K BOIPOCAM HCKIIOUCHHA
Iy6NMMpPOBAHUS B CONEP/KAHME OUCLHUIUINH COOMGEMmCHgyem JIACTBUTEIbHOCTH, JlucuurmHa
«'uppaBmukay B3aumocsszana ¢ apyrumu puciunmunamu OIIOII BO m YuebHoro mjaHa II0
garpasnenno 13.03.01 «TemnosHepreTrka U TEIUIOTEXHMKa» H BO3MOMKHOCTD IyONupoBaHus B
COJIepyKaHUU OTCYTCTBYET.

6. IlpexcraBnenHas  IIporpamma  TpeArnonaraeT  HCIOJNL30BAaHWE  COBPEMEHHBIX
006pa3oBaTENbHBIX TEXHOJIOIHH, HCIONB3yeMbIC MPH peaM3aldy pasIuYHbIX BHIOB yueOHOH
paboThl. @OpMBI 00pa30BATENBHEIX TEXHOIOTHI COOMEEMCINGYION crenuduKe TUCIHAILINHEL

7. Tlporpamma mucudrumes! «[ HapaBiuKay npemnonaraet 17 3aHATHE B HWHTEPaKTUBHOU
dopme.

8. Bumel, colepxaHdme ¥ TPYAOEMKOCTH CaMOCTOATENBHOH —pabOTHI  CTYIEHTOB,
IpecTaBleHHble B llporpamme, coomeemcmeyion TpeOOBaHUAM K IOATOTOBKE BBIIYCKHUKOB,
comepxanumest Bo ®T'OC BO nanpasnenus 13.03.01 «TermosnepreTika i TEINIOTEXHAKA.

9. IlpeicTaBIeHHbIC ¥ ONFCAHHBIE B llporpamme (GOpPMBI meKyujei OLCHKH 3HAHMH
(BBINIONHEHKE ¥ 3aIIUTA JIa00PaTOPHBIX paloT, y4acTHe B TECTUPOBAHUM, BBIIOTHCHHUE PACHETHO-
rpaduueckoil pabOTBl M ayJAWTOPHBIX 3aJaHUAX - paboTa ¢ TEXHHYESCKOH JIMTEPATypoi),
coomeemcmayom CrelnpruKe TUCIUTIIAHE] ¥ TPEOOBaHUSIM K BBIITYCKHHKAM.




®opma IPOMEKYTOYHOIO KOHTPOINIS 3HAHUHM CTYIEHTOB, MpelycMOTpeHHas IIporpamMmoii,
OCyLIECTBIsETCS B (GoOpMe D3K3aMeHa, YTO COOMSEMCHgyem CTaTyCy NUCUMIUIMHEBL, KaK
JMCLUILIMHEL 00s3aTenbHOl 4YacTu ydyebHoro mukia — b1 ®T'OC BO wmampasmenms 13.03.01
«TemmosHepreTrKa U TEIUIOTEXHUKA,

10. @opme! oLeHKH 3HAHUH, IpeacTaBlIeHHbIe B [Iporpamme, coomeemcmeyiom crienuduke
JUCLMITIMHEL X TPEOOBAHUSAM K BEITYCKHHUKAM.

11. Yyebno-meronuueckoe  obecriedeHHe  MUCHMIUIMHBL  IPEINCTABIEHO.  OCHOBHOMH
maTepaTypo — 4 ucrounmka (6a30BEIM y4eOHMK), IOTOJHUTEIBHON JUTEPATypod — 6
HauMeHOBaHWH, VHTepHET-peCcypChl — 4 HCTOUHMKA U coomeemcmeayem Tpebosanusm O®I'OC BO
HanpasiaeHus 13.03.01 «TemnosHepreTrka U TEMIOTEXHUKA Y.

12. MatepuaneHo-TeXHUYECKOE OOECIIeYeHHEe MUCIUIUTHHBI COOTBETCTBYET CIIELU(DHKE
TUCUMIUIMHEL «['MapaBnvka» u 06ecIeurBaeT UCIIOJIB30BAHIE COBPEMEHHEIX 00Pa30BaTeIbHEIX, B
TOM YHCJIE HHTEPAKTUBHBIX METOMOB 00YUYCHHHL.

13. MeTtogu4eckne  peKOMEHJALMH  CTyACHTaM M  METOJWYECKHE  PEKOMEHAAIUH
Mpeno/iaBaTesaM 110 OpraHu3aluy 00ydeHHs IO JUCLUIUIHHE JaloT MpeJCTaBICHHE O CHenuduKe
o0ydenus no aucuuinHe «[ uapasmuKay.

OBIIIME BBIBObI

Ha ocHOBaHWH IIPOBEEHHOIO PEI[EH3UPOBAHMUS MOKHO CHIENIaTh 3aKIIIOUEHHE, YTO XapaKTep,
CTPYKTypa H COHEpKaHHe pabouedl mporpammsel aucnuiiuHbel «l umpasmauka» OITOII BO mo
Hanpasnenuio 13.03.01 «TenmosHepreTuka M TEINIOTEXHHUKAY, HAIPABICHHOCTH «MHXUHAPHHT
TEINIOPHEPTETUYECKUX CUCTEM» (KBalH(UKaLUs BBITyCKHUKA — OakajiaBp), paspaboTaHHas
[lesxynom Hukomaem AeKcaHApPOBHYEM, JIOLEHTOM, K.C-X.H. COOTBETCTBYET Tpebosanusm OI'OC
BO, coBpeMeHHEIM TpeGOBaHHMAM 3KOHOMHUKH, PBIHKA TPYHd M IO3BOIMT IIPH €€ peanu3alyy
YCIEmMHO 00eceynTh GOPMHUPOBAHHUE 3aSBICHHBIX KOMIIETEHIIUH.

Peuensent: Annpees C.A., DOIEHT Kadenpbl «ABTOMATH3AINY ¥ POOOTH3AIMH TEXHOIOTHIECKHX

eccoB uMeHH akanemuka .. bopogunay, 1.T.H.
/ « 7 » £ 2025 1.
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