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AHHOTALINA

padoueii nporpammbl yueOHoi aucuumuinabl 51.0.11 «I'MAPABJINKA» nuist
NMOATrOTOBKH 0aKAJABPOB M0 HANPaBJIeHUI0 MOATOTOBKH 35.03.06 «Arponnixe-
Hepus», HanpaBJieHHOCTH «TexHUYecKHuii cepBUC B ArPONPOMBbIIILIEHHOM KOM-
iekce», «TexHnuueckue cucTteMbl B arpoonsHece», «MamuHbl 1 000py/10BaHUE
JJIs1 XpaHeHUsl M epepadoTKHU CelbCKOX0351liCTBEHHOM NMPOIYKIIM I

Heab ocBoeHMsI AUCUMILUIMHBI: TPUOOPETEHUE CTYJAEHTAMH YMEHUM U
HaBBIKOB OIpENEsATh KPyr 3aJad B paMKax ITOCTaBJIICHHOM IIeM M BBIOUPATH
ONTUMAaJbHBIE CIIOCOOBI UX PEIICHUS; PeIIaTh TUIIOBBIE 3a7auu MPodheCcCHOHATBHOM
NEATEIbHOCTA Ha OCHOBE 3HAHMM OCHOBHBIX 3aKOHOB  MAaTE€MAaTHYECKUX U
€CTECTBEHHBIX  HAayK; Yy4acTBOBaTb B  MPOBEACHUM  IKCHEPUMEHTAIbHBIX
WCCIICIOBAHUM ISl BBITIOJHEHUS MPOU3BOJICTBEHHO-TEXHOJIOTUYECKUX  BHUOB
NEATEbHOCTH

MecTo QMCHUIIMHBI B Y4eOHOM IUIaHe: JUCIMIUIMHA BKJIIOYEHAa B 00s3a-
TeJIbHYIO YacTh Y4eOHOro IUJIaHa MO HampaBlieHHt0 moarotoBku 35.03.06 «Arpoun-
xeHepusi», nukia b1.0, nucuuiinHa 0oCBauBaeTCsl B S ceMecTpe.

TpeOoBaHus K pe3yJibTaTaM OCBOCHMS JUCHUILIMHBI: B PE3YyJIbTATE OCBOE-
HUS JUCHUTITAHBI POPMHUPYIOTCS CIEAYIOMNE KOMIIETCHITMN (MHANKATOPhI JOCTHXKE-
Hust komreteHnun): YK-2 (VK-2.1; YK-2.3; VK-2.4); OIIK-1 (OIIK-1.2; OIIK-1.3);
OIIK-5 (OIIK-5.1; OIIK-5.2).

Kpatkoe copep:xxkanme aucuumiuidebl: ['mapocratuka. CocTosHHUS aOCONIOT-
HOT'O U OTHOCUTEJILHOI'O PABHOBECHS KUJKOCTU. [ MApOCTATUUECKOE NABJICHUE U €T0
cBOMCTBa. AOGCONIOTHOE M M30BITOYHOE AaBieHUe, BakyyM. Cuia JaBJICHUS KUIKO-
CTM Ha IUIOCKME€ WU KPHUBOJHUHEHHBIE MOBEPXHOCTU. [ MaponnHaMuKka. YpaBHEHUE
bepHynnu s MOTOKa MIEanbHOU W peanbHOU KUAKOCTH. DUBHMYECKUN CMBICI U
rpaduyeckas HHTEpOpeTalus ypaBHeHuss bepuyiu. PexuMbl IBUKEHUS KUIKOCTH.
ITorepu Hamopa no aiauHe. MecTHble noTepu Hamopa. Mcredenue dyepe3 malble OT-
BEpCTUSI B TOHKOW CTEHKE U HACAJKU MPHU MOCTOSIHHOM Hamope. ['mapaBimdeckuid
ynap B HamopHoM TpybompoBojae. Knaccudukamus tpybornpoBoaoB. Haznauenwue,
KJaccuduKaIus THAPABIMYECKUX MAIIMH W 00JacTh nmpuMmeHeHus. [lapamerpsl, xa-
pakTepusyloie paboTy HACOCOB: IMojaya, Hamop, MOIIHOCTh, K. JlMHaMUu4ueckue
Hacockl. O0bemMHbIe Hacochl. HaznaueHnue u o01Ias xapakTepuCcTUKa THAPOIPUBO/IA.
Kinaccuduxanys ruiponpuBo/10B.

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

IIpoMe:KyTOUHBIN KOHTPOJIb: DK3aMEH

1. Ileab oCBOEHHUS AUCHUILIMHDbI

[enpto ocBoeHUs AMCHUILIMHBI «['HapaBiuka» sBiseTcss (GopmMupoBaHHEe Yy
o0yyaroumxcs KOMIETEHIIUHM, 00eCIeUNBAIOIINUX CIIOCOOHOCTh K ONPEAEICHUIO KPY-
ra 3aja4 B paMKax MOCTaBJICHHOM 1IeJI U BHIOOPY ONTUMAJIBHBIX CIIOCOOOB UX pellie-
HUS, UCXO U3 JEUCTBYIOLIIMX MPABOBBIX HOPM, UMEIOLIUXCS PECYPCOB U OrpaHUYE-
HUM; PEIIeHNIO TUIOBBIX 3a]1a4 NMpo¢decCUuOHANIbHON AESTEIBHOCTA HA OCHOBE 3HAHUMN
OCHOBHBIX 3aKOHOB MAaTEMAaTUYECKUX M €CTECTBEHHBIX HAayK C NMPUMECHEHUEM HH-
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(bopMaImOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH; YJaCTHIO B MPOBEACHUN IKCIICPH-
MEHTAIIbHBIX HCCIIEIOBAaHUHN B POPECCHOHATBLHON NEATEIHHOCTH C UCIIOJIb30BaHUEM
COBPEMEHHBIX HUPPOBBIX UHCTpYMeHTOB (Google Jamboard, Miro, Kahoot) u mpo-
rpamMmMHbIX poaykToB Excel, Word, Power Point, Pictochart u np.

2. MecTO TMCHHUILJIMHBI B Y4e0HOM MpoLecce

Hucnurmnuaa «['uapaBaukay OTHOCHTCS K 00s13atenibHON yacTu bioka 1 «/luc-
IUTUTAHBL (MOJYJIH)» ydeOHoro raHa. Jluciumnnuna «[ uapaBivkay peanus3yercs B
cootBercTBUM ¢ TpeboBanusiMu OI'OC, OIIOII BO u YyebHoro miaHa mo Harpas-
nennto 35.03.06 «ArpouHxeHepus», HapaBIeHHOCTH «MallvHbl U annapaTsl nepe-
pabaThIBAIOIIKUX TPOU3BOICTBY.

[IpenmecTByOmMUMHA KypcaMH, Ha KOTOPBIX HEMOCPEJICTBEHHO Oa3zupyercs
mucuurinaa «'uapaenukay sBisitoTes «Marematukay (1 u 2 xype, 1, 2 u 3 cemect-
pbl), «®uzuka» (1 u 2 kypc, 2, 3 u 4 cemectpsl), «Teopernueckas mexanuka» (1
Kypc, 2 cemectp), «HauepratenbHas reometpusi» (1 kypc, 1 cemectp) u «Mmxenep-
Has rpadukay» (1 kype, 1 u 2 ceMecTpsl).

Hucunmnuaa «['uapaBiauka» SBISIETCS OCHOBOIOJIATAIONIEH W3YYEHHsS Clie-
AYIOIKUX TUCHUIIINH: «MaluHel U 000pyIOBaHHME JJI XpaHEHUS U IepepaboTKu
CEJIbCKOXO3IMCTBEHHON MPOAYKIHHNY; « T€XHONIOrusl CeNbCKOX03SIICTBEHHOTO Malllk-
HOCTpOeHUs»; «OCHOBBI TEOPUH M TEXHOJIOTUYECKHUE CBOMCTBA MOOMIIBHBIX dHEpre-
TUYECKUX CPeACTB»; « TOIUIMBO M CMa304YHbIe MarepHayb»; « TeXHOJIOrus peMOHTa
MalIuH.

Oc0OEHHOCTBIO JUCHUIUIMHBI SIBISETCS HE TOJBKO €€ TEOPETUYECKOE, HO U
MPUKIAJHOE 3HAYEHHUE MPU MOJr0TOBKE OakalaBpoB JaHHOTO Npoduiit. 3HaHus, Mo-
Jy4eHHbIE B XOJI€ OCBOCHHMM TUCUUILIUHBI «[ MapaBiuka», HEOOXOIUMBI AJI peau-
3allMM TIPOU3BOJICTBEHHO-TEXHOJOTUYECKUX BUIOB JIECSITEIIbHOCTH, & UMEHHO OIpeje-
JICHUS Kpyra 3aJlad B paMKax MMOCTaBJICHHOM e U BbIOOpa ONTUMAIILHOTO Ccrocoba
WX pEIIeHMs, UCXOMs U3 JIEUCTBYIOIIUX MPABOBBIX HOPM, UMEIOLIUXCS PECYPCOB U
OTpaHUYEHUI; PEIICHUs TUTIOBBIX 3a/1a4 MPOPECCUOHANBHON IEITEbHOCTH HA OCHO-
BE 3HAHUN OCHOBHBIX 3aKOHOB MAaTE€MaTHUYECKUX U €CTECTBEHHBIX HAyK C IMpHUMEHe-
HUEM WH(GOPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTUN; y4acTus B IPOBEJIECHUU
HKCIIEPUMEHTATBHBIX UCCIIEIOBaHUM B MPO(ECCUOHATBHON JEATEIBHOCTH.

PaGouas nporpamma nucuuriiniel «I uapaBivkay A UHBAIUIOB M JIUIL C OT-
PaHUYECHHBIMUA BO3MOXKHOCTSIMH 37I0pOBbsl pa3palaThIBacTCsI MHAUBUIYAIBHO C yde-
TOM 0COOEHHOCTEH MCUXO(PU3UYECKOTO Pa3BUTHS, UHIUBUIYAIbHBIX BO3ZMOXKHOCTEH
U COCTOSIHUSA 37I0POBbS TAKUX O0YyHAIOIINXCS.

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

N3yyenue naHHOW yuyeOHOUW AMCIMIUIMHBI HalpaBieHO Ha (OPMHpPOBAHUE Y
o0Oy4aromuxcs KOMIETeHIINH, MpeACTaBIeHHbIX B Tabauue 1.



TpeOoBaHud K pe3yJibTaTaM OCBOCHHS Y4eOHOM TUCHMILIMHBI

Tabnuia 1

Koa u conepxanue

B pesynbraTe n3ydeHus ydeOHON AMCIUTUTHHBI 00YJIaIONTUECs] IOJDKHBI:

NeATeILHOCTH Ha OCHOBE 3Ha-
HUU OCHOBHBIX 3aKOHOB Ma-
TeEMaTUYECKNX U €CTECTBEH-

OCHOBHBIX 3aKOHOB Ma-
TEMATUYCCKUX H C€CTC-
CTBCHHBIX HAyK I

AKHUJKOCTH, COCTABJISIIO-
1IMe OCHOBY pacuera ru/-
PaBINYECKUX CUCTEM;

TUAPaBINYCCKUX CUCTEM C
MPUMCHCHUCM COBPEMCH-

HBIX IU(PPOBBIX HHCTPY-

Ne Kon Ol MHJHUKATOpa JOCTHU-
/| KoM KOMITETEHINH (WM €€ 4acTh) PKCHIT 3HaTh yMEThb BJIAJIETh
TEHIUU KOMITIETEHIINH
(nsn ee yacTH)
1. |VK-2 CrniocoOeH omnpenensats kpyr | YK-2.1 criocoObl hopmynupoBa- | hopMyTHpOBaThH B paMKax | HABBIKAMU (OPMYIIUPO-
3aJla4 B paMKax MocTaBjIeHHOHN | DopMynupyeT B paM- | HHUS COBOKYITHOCTH B3aM- |IIOCTaBJICHHOM LIEJIM MPO- |BaHUS B paMKax I1OCTaB-
LIEIM U BBIOMpATh ONTUMAJIb- | KaX MOCTABJIEHHOM 11e- |MOCBSI3aHHBIX 3aa4 A | €KTa COBOKYITHOCTh B3au- |JIEHHOM €I IPOEKTa
HBIE CIIOCOOBI UX PEIICHHUS, JIM TIPOEKTAa COBOKYII- | AOCTH)KEHHS ITOCTABJIEH- |MOCBSA3aHHbIX 3a/1a4, COBOKYITHOCTH B3alMO-
UCXOJs U3 ACUCTBYIOIIMX Mpa- | HOCTh B3aUMOCBSI3aH- | HOM L€ MPOEKTa o0ecrieynBaroIuX €€ 10C- | CBA3aHHBIX 331a4, obec-
BOBBIX HOPM, UMEIOIIMXCS pe- |HbIX 3a]1a4, oOecreyn- THXKEHUE. MEYUBAIOIINX €€ I0CTH-
CYpPCOB U OTpaHUYEHUN BAIOIUX €€ JOCTUXKE- OTIPEEIATh OKUJAEMbIE | KEHHUE.
Hue. Onpenenser oxu- pE3yJbTaThl PEIICHNS Bbl- | HABBIKAMU OIPEAETICHUS
JaeMble pPe3yIbTaThl JIENIEHHBIX 3aj1au. 0’KHJAEMBIX pe3yJIbTa-
peLIeHNs BBIIECIEHHBIX TOB PELLEHUS BBIJCIICH-
3aja4 HBIX 3aJ1a4.
YK-2.3 METO/1bl PEIIEHUS] KOH- pelaTb KOHKPETHBIE 3a- | METO/IaMHU PELIeHUs
Pemaer  KOHKpETHBIE | KPETHBIX 33J1a4 IPOEKTa | 1ad MMPOEKTa 3asBJICHHOTO | KOHKPETHBIX 3a/a4 Mpo-
3ajlau MpPOEKTa 3asiB-|3asABJIECHHOIO KAUeCTBA M |KauecTBa M 32 yCTAHOB- | €KTa 3asBJIEHHOTO Kayue-
JIEHHOTO KayecTBa U 3a|3a yCTaHOBJIEHHOE BPEMS. |JIEHHOE BpEMS. CTBa U 3a YCTaHOBJICH-
YCTaHOBJIEHHOE BpeMsl HOE BpEMSL.
VYK-2.4 (bopMBI IpEICTAaBIACHUS | MyOJWYHO MPEACTABIATh | HABBIKAMU ITyOJIMYHOTO
[TyGnuyHO TpencTaB- | pe3yinbTaTOB PEIICHHS pe3yabTaThl pelICHUs MIPEJICTaBICHUSI pe3yiib-
JSeT pe3yabTaThl pe-|3ajad MpPOoeKTa. KOHKPETHOM 3aJ1auy MIPO- |TaTOB PEIEHUsI KOH-
LICHUS KOHKPETHOU eKTa. KpPETHOM 3a/1a4y IIPOEK-
3aJ1a4ul MMPOEKTa Ta.
2. |OIIK-1 |Cmnoco0en pemats TunoBele | OIIK-1.2 OCHOBHBI€ ITOJIOKEHUS peuniaTh TUIOBBIC 3a/1a4U | HABBIKAMHU pacdeTa ruj-
3aJ1a4i poPeccuoOHaIbHON Hcnonb3yer  3HaHUSA |CTATUKU U JUHAMHMKHU JUI pacueTa CTaHJAPTHBIX | PaBIMYECKUX CUCTEM U

moa0opa TMIPOMEXaHU-
4eCKOro 000py0BaHUs




HBIX HayK C IPUMEHEHHEM
nH(pOPMAITMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHO-
JIOTU

pelieHus CTaHJapT- | YCTPOUCTBO U IPaBHIIA MEHTOB.H NTPOrPAMMHBIX

HBIX 3aJa4 B arpOMH- |3KCIUTyaTallu THIPABIU- |IIPOIYKTOB

KEHEpUU YECKUX MAITH. (Excel,Mathcad.u ap.)

OIIK-1.3 3HaTh MH(POPMAITMOHHO- |yMETh HCIIOJIb30BATh HH-|BJIaJETh HABBIKAMH HC-
[Tpumensier uHpOpPMa- | KOMMYHUKAIIMOHHBIE TeX- |(HOPMAIIMOHHO- 10JIb30BaHUs HH(pOpMa-

IIUOHHO-
KOMMYHUKAITMOHHBIC
TCXHOJIOTMKM B pelIc-
HHUHU TUIHOBBIX 3aJa4
npodeccnoHaIBHO N
JIeSATEIbHOCTH

HOJIOTHU IJId PCUHICHUS
TUIIOBBIX 3a/ia4 ruapaB-
JIMKH

KOMMYHHKAIIUOHHBIC TCX-
HOJIOTUHX  JJIA peICHus
TUIIOBBIX 3aJaa4 THuapaB-
JIMKHA

IIUOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTUH ISl pelie-
HUSI TUTTOBBIX 33/1a4
THIPABJIMKH, HAaBBIKAMU
00paboTKM M UHTEPIIpe-
Taluu MHPOpPMaIUH C
MOMOIIIBIO TPOTPAMM-
HBIX IpoaykToB Excel,
Word, Power Point, Pic-
tochart u ap., ocymiecTs-
JICHUS] KOMMYHHKAIIUH
nocpencteom Outlook,
Miro, Zoom.

OIIK-5

Crnioco0eH y4acTBOBaTh B IIPO-
BEJICHUH SKCIIEPUMEHTATLHBIX
uccaeaoBaHui B mpodeccuo-
HAJIBHOM JESTEIbHOCTH

OIIK-5.1

Hcnons3yeT coBpe-
MEHHEIE€ METO/IbI KC-
MEPUMEHTAJIbHBIX UC-
clIeJOBAHMI U UCIIBITA-
HUM B mpoeccuo-
HaJIbHOH NeATeIbHOCTH

COBpCMeHHI)Ie METOObI
3KCHepI/IMCHTaJII)HI)IX uc-
ClIeIOBAHUI U MUCIILITAHUM
B Mpo(ecCHOHATBHOU
JIeSITeIIbHOCTH.

MIPOBOJIUTH SKCIIEPUMEH-
TaJbHBIE UCCIICAOBAHUS U
UCHBITaHUA B IIpodeccuo-
HAaJIbHOM JESTEIBHOCTH.

COBPEMEHHBIMU METO-
JTAMH 3KCIIEPUMEHTAJIb-
HBIX MCCIICIOBAHUN U
WCIIBITAaHUH B TIpodec-
CHOHAJILHOM JIeSITEIIHHO-
CTH.

OIIK-5.2

[Tox pykoBOICTBOM
crenuanucra oonee
BBICOKOW KBaJIM(UKa-
IIUU YYacTBYET B MPO-
BEJICHUU DKCIIEPHMEH-
TaJbHBIX UCCIIEI0BA-
HUSIX TPOIIECCOB U MC-

METO/Ibl TEOPUH TIJIAHUPO-
BAaHUS JKCIIEPUMEHTA, Ma-
TEMAaTUYECKOM CTaTHUCTH-
KW, TEOPUU BEPOSITHOCTEH,
METPOJIOTHH.

MPOBOJNTH  JKCIIEPUMEH-
TaJlbHOE  MCCIICJIOBAHUC
WU aHAJIUTHYECKOE OITH-
CaHHE TEXHUYECKOTO 00b-
eKTa;

UCIO0JIb30BAaTh COBpPEMEH-
HbIC KOMITBIOTEPHBIC TIPO-
rpaMMbl 111 00pabOTKH

HaBBIKAMHU TI0 COCTaBJIC-
HUIO TUIaHA MPOBEICHUS
AKCMIEPUMEHTATBHBIX

uccieoBaHUM U 00pa-
00TKE pe3ylnbTaTOB JKC-
MEPUMEHTOB C TOMOIIBIO
NPOrPaMMHBIX [POAYKTOB
Excel, Word, Power Point,
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MBITAaHUSX B TIpodec-
CUOHAJIBHOW JIESITENb-
HOCTH

pe3yabTaToOB
MEHTA.

AKCIEPH-

Pictochart u np.




4. CTpyKTYpAa U cofepKaAHUE TUCHUILIMHBI

4.1 PacnpeaesieHre TPYAOEMKOCTH JUCIHUIIMHBI 10 BUAaM padoT

O6mast Tpyao0E€MKOCTh AUCIUIUIMHBI cocTaBisieT 3 3ad.ed. (108 ugacoB), ux
pacnpeeneHue o BuaaM paboT B 5 ceMecTpe MpecTaBieHo B Tabiuie 2.

Tabnuia 2
Pacnpenesienue Tpy10éMKOCTH IUCHMILIMHBI 110 BUAAM PpadoT MO ceMecTpam
TpynoémkocTh
Bua yueOHoi#i paGoThl yac. ceMecTp

Ne§
OO0uiasi TPyA0€MKOCTb JUCITUTUIMHBI 110 Y4COHOMY TUTaHY 108 108
1. KontakTHas padora: 52,4 52,4
AyautopHas padora 52,4 52,4
8 MOM Hucine:
nexyuu (J1) 16 16
snabopamoptvle pabomwi (J/IP) 34 34
KOHCYIbmayuu nepeo dK3aMeHoM 2 2
KOHMAaxKmuas paboma Ha npomexcymoyrnom konmpone (KPA) 0,4 0,4
2. Camocrosrtenabnas padora (CPC) 55,6 55,6
pacuémuo-epaguueckas paboma (PI'P) (noocomosxa) 10 10
CAMOCMOsIMeNbHOE U3yUeHUe pa30esos, Camono020moeKa 21 21
(npopabomka u nosmopeHue 1eKYUOHHO20 Mamepuand u ma-
mepuana y4eOHUKo8 u yyeOHuIX nocoOUll, N0020Mo8Ka K 1abo-
DPAMOPHbIM 3aHAMUAM U M.O.)
Iloocomoska K 9K3ameHny (KOHMpOoJib) 24,6 24,6
By mpoMekyTOYHOTO KOHTPOJIS: DK3aMeH




4.2 Conep:kanue JUCUUIINHBI

Tabnuua 3
TemaTnyeckni IJIaH y4eOHOM TUCHUIIINHBI
HanmeHoBaHMe pa3je/ioB U TeM Beero AynuTopHasi pabora | BHeaynuTopHas
AUCHHUIINH JI JIP IKP pabora CP

Paznea 1 I'uapaBinka 64 10 24 30
Tema 1. I'mppocraTuka. I'mapocratnyeckoe 10 2 2 6
JIABJICHUE U €r0 CBOWCTBA
Tema 2. AGcomtoTHOE U U30BITOYHOE J1aB- 16 2 8 6
nenue. Cusia JaBieHUsl )KMJIKOCTH Ha IUIO-
CKUE U KPUBOJMHEIHbIE TOBEPXHOCTH
Tema 3. I'mapoaunamuka. YpasHenue bep- 12 2 4 6
HYJUIM JUISl DJIEMEHTAapHOW CTPYWKH HJe-
AJIbHOMW KHUJIKOCTH
Tewma 4. [lotepu nanopa. Mcreuenue xua- 14 2 6 6
KOCTH 4€pe3 OTBEPCTHUS U HACAAKU
Tewma 5. I'mapaBnuyeckuii ynap. Knaccudu- 12 2 4 6
Kalus TpyOOnpoBOJI0B
p 28 4 8 16

asnes 2 I'mapaBianyeckue MalIMHbI
Tema 6. Ha3nauenue u knaccudukanus 14 2 4 8
rujapaBindeckux mamuH. Paboune xapak-
TEPUCTUKH IIEHTPOOEKHOIr0 Hacoca
Tema 7. KaBuranus. Hasznauenue, yctpoi- 14 2 4 8
CTBO, IIPUHLHUII JIEHCTBUSA OOBEMHBIX Haco-
COB
p 13,6 2 2 9,6

asgeda 3. I'mapaBinyeckue U MHEBMATH-
yecKHe NPUBOABI
Tema 8. Ha3nauenue u oOias xapakrepu- 13,6 2 2 9,6
CTHKA TMJIPO- U IIHEBMOIIPUBO/IOB.
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 nmo gucuumjinHe 108 16 34 2.4 55,6

Paznen 1 I'mapaBiauka

Tema 1. I'mapoctaTuka. 'mapocraTudeckoe qaBjieHHE U ero CBOMCTBA
O6mue ceenenus. Ilousarue «kuakocTh». OCHOBHBIE (DU3UUYECKUE CBOWCTBA
KUAKoCTH. Moaenu KUAKON cpelpl: uAcanbHas, HbIOTOHOBCKAasl U HEHbIOTOHOBCKAs

KUIKOCTH. Cuiiel 1 HaIlPAKCHUA, HeﬁCTBYIOHIHC B KU JAKOCTH.

FI/IIIpOCTaTI/IKa. CocTosiHMs a0COJIIOTHOTO M OTHOCHTEJILHOTO PaBHOBCCH:A
KUIKOCTH. FI/IIIpOCTaTI/I‘{eCKOC JaBJICHUC H €TI0 CBOMCTBA. I[I/I(i)(i)epeHHI/IaJIBHBIC
YpPAaBHCHHA PABHOBCCUA KUIAKOCTH (ypaBHeHI/ISI

Diinepa).

WNHurerpupoBanue
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ypaBHEHUN PaBHOBECHS JJIi OTHOCHUTEIBHOTO M aOCOJIOTHOTO TMOKOS OJHOPOJIHOM
HEeCo)kKMMaemMol kuakocth. (OCHOBHOE YypaBHEHHME rujpoctatuku. I[loBepxHocTH
PABHOTO IaBJIECHUS.

Tema 2. A0COJI0THOE U H30BLITOYHOE JaBJieHHe. CHujia JaBJIeHHUS KHIKOCTH
HA IUI0OCKHe U KPUBOJIMHEHbIE OBEPXHOCTH

AGcomoTHOe U M30BITOYHOE JlaBlieHHE, BakyyM. [Ibe3omerpuueckas BHICOTA.
I'muapocratrueckuil M MbE30METPUUECKUN HAIOPBL. ['eoMeTpuueckas HHTEpIIpETaIUs
OCHOBHOTO ypaBHEHHUS THUIAPOCTAaTHKA. MeTOoapl U TPUOOPHI JUISI U3MEpPEHUs
naenenust. CooOmaronuecs cocyasl. 3akoH [lackans. [IpuHIMOBI W CXEMBI
WCIIOJIb30BaHUs 3aKOHOB TMPOCTATUKU B THAPABIMUCCKUX MaITHHAX.

Cwia naBlieHMS KUJKOCTH Ha TIUIOCKHE TOBEepXHOCTH. lleHTp maBneHus.
Omopel  rugpocTaTudeckoro  gaBieHus. Cwia  JaBiICHUS — KUJAKOCTH — HA
KPUBOJIMHEWHBIE TOBEPXHOCTH. [ OpU30HTAIbHBIE 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.

I'mpponmnamuka. Knaccuduxanus BHJIOB JIBHKCHUS JKUJIKOCTH.
HeycranoBuBIeecs U ycTaHOBUBILIEECS JABWKEHHUE KUAKOCTU. JImHUA Toka. TpyOka
TOKa W 0djeMeHTapHas cTpyika. [loHsTHE O BHUXpPEBOM H OE3BUXPEBOM
(morenmmanbHoM) aBwkeHuu. I[lotok kunkoctu. Pacxon. JKuoe ceueHue,
CMOYECHHBIM TEepUMETP, TUApaABIMYECKUN paauyc. CpeaHsas CKOPOCTh MOTOKA.
VYpaBHEeHHE HEpPA3pPHIBHOCTH IIPU YCTAHOBHUBIIEMCS IUIABHO HM3MEHSAIOUIEMCS
JIBW)KEHUHU KUAKOCTH. Y paBHEHUE bepHynnu 1715 3JIeMEHTapHOW CTPYWUKHU UI€albHOM
KUJKOCTU. YpaBHeHUE bepHymM mjisi mOTOKa MIACATbHON M pealbHOW KUJKOCTH.
dusnueckui CMbICH U rpaduydeckas HHTepIpeTanus ypasHenus bepaymau. Pexxumsr
JIBUKEHUA KKUAKOCTHU. [lynbcanmnu 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. Koaddurument Hapcu.
®opmyna [lle3n. MecTHble moTepu Hamopa Mpu TYpOYJIEHTHOM YCTaHOBHUBLIEMCS
IBUKEHUU KUAKOCTU. KoadduimeHT MecTHbIX conpoTuBieHud. MeTtonbl u
puOOPHI ISl U3MEPEHUS Pacxoa KUJIKOCTH.

HcreueHne depe3 Maible OTBEPCTHSI B TOHKOM CTEHKE M HACalIKu IpU
MOCTOSIHHOM Hamope. Buaesl cxatus ctpyu. Bunel nHacaaxoB. KoadduimenTs:
pacxojia, CKOpOCTH, CKaTusl CTpyHU. BakyyMm BO BHEITHEM LWJIMHAPUYECKOM HACAJIKE.
Koaddumment pacxona cuctembl. McreueHue yepe3 manble OTBEPCTHUS B TOHKOU
CTEHKE M HACaJKH MPH MEPEMEHHOM HaIlope.

Tema 5. I'mapaBanuecknii ynap. Knaccudpuxkanus tpyoonposoaon

['uapaBnuueckuid  yaap B  HamopHoM TpybompoBoae @opmyna H.E.
XKykoBckoro. CKOpOCTh pacpOCTpaHEHUs! yAapHOW BOJHBI. Pa3za rupaBInyecKoro
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ynapa. Ilpsmoll u HempsAMOW ruapaBiandecKui ypap. Juarpamma u3MeHEHUs
JABJICHUS Y 3a/1BUKKU.

Knaccudukanus TpyOonpoBomoB. ['HapaBiandeckuil pacyeT KOPOTKUX H
JUIMHHBIX TpyOompoBoaoB. Pacyer mpocroro tpybompoBoaa. Pacuer TynukoBoi u
KOJIBLIEBOM CETH TPYOONPOBOIOB.

Paznen 2 I'mapaBiauvyeckne MAIIUHbI

Tema 6. Haznavyenune n kiaccupukanmus rupaBjindyecKkux MammH. Pado-
yHe XapaKTepUCTHKHU HEHTPOOEKHOr0 HAcoca

Oo6mue cBenenusi. Hasnauenue, xinaccudukanus rUAPaBIMYECKUX MAIIUH U
obnacte nmpumeHeHus. IlapameTpsl, Xapakrepusymoummue padoTy HAcOCOB: IMojaua,
Harop, MOIIHOCTb, KIIA.

Hunamuueckue Hacochl. LleHTpoOexHbie Hacochkl. Hasznauenue, ycTpoHCTBO,
NPUHIMI JIeUCTBUS, 00JIACTh NPUMEHEHUs, JOCTOMHCTBA M HEIOCTATKHU. Y CIOBUSA
0€30MacHOro 3alycka U OCTaHOBKM LIEHTPOOEKHBIX HacocoB. OCHOBHOE ypaBHEHHUE
JONACTHBIX HacocoB (ypaBHeHue Oiiepa). PopMmyna TEOPETUUECKOTO HAIopa
LHEHTpoOeX)HOro Hacoca. Pabouume XapaKTEpUCTUKH LIEHTPOOEKHOrO Hacoca.
HcnpiTanus 1eHTpoOeKHbIX HacocoB. IlocTpoeHue pabouux XapakTEPUCTHK IO
AKCHEPUMEHTAJIBHBIM JaHHBIM.

OcCHOBBI TEOpUM MOAOOUS JONACTHBIX HACOCOB. Y I€bHAs 4acTOTa BPAILlEHUS
Hacoca. Tunm3anus JONacTHBIX HACOCOB IO yJenbHOM vactote. Ilepecuer pabounx
XapaKTEPUCTHK JIOIACTHBIX HACOCOB Ha JIPYIyl0 4acTOTy BpauleHuH. Pabora Hacoca
Ha ceTb, pabouas Touka. PerynupoBaHMe 110Uy JIONACTHBIX HACOCOB.

Tema 7. Kapuranusa. Haznayenue, ycTpoiicTBO, IPUHUIMUI JACHCTBUA 00b-
€MHBIX HACOCOB

[TocnenoBarenbHass U napajuienbHas paboTa HacocoB Ha ceThb. lIpenenbHas
BBICOTA BCAcChIBaHUS M KaBUTaluMs. Meroabl U cpeiacTtBa OOpbObI C KaBUTAIMEH.
ITon6op 1eHTpOOEKHBIX HACOCOB IO KaTaJIoTy.

O6bemubie Hacochl. [lopiiHeBble Hacockl. HazHauenue, ycTpoilcTBO, MPUHIIMIT
NeNCcTBUsA, 00JIacTh NMPUMEHEHHUs, JTOCTOMHCTBA W HEJNOCTaTku. HepaBHOMEpHOCTH
MOJIa4yu TOPUIHEBBIX HACOCOB, CIOCOOBI OOpPHOBI ¢ HEpaBHOMEPHOCTHIO. ['paduku
HEpAaBHOMEPHOCTH  moAaud. PerynupoBanne mnopayu. PoTOpHBIE  HAcCOCHI
(urecrepeHHble, BUHTOBBIE), POTOPHO-IIMOEpPHBIE, MOPUIEHBKOBBIE OCOOEHHOCTU
KOHCTPYKIIMM W TPUHUMUI JEUCTBUsI. XapaKTEPUCTHUKU M CHOCOO peryiupoBaHUs
nojgayr. O6GpaTuMOCTh POTOPHBIX HACOCOB

Paznen 3. 'mapaBiauveckre ¥ NHEBMaTH4YeCKUE NMPUBO/bI

Tema 8. HazHayenune u 001asi XapaKTePUCTUKA THAPO- M MHEBMOIIPUBO-
J0B.

Haznauenue u ob1as xapakrepuctuka rujponpusoja. Knaccudukamms ru-
POTIPHUBOOB.
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O6bemublid ruaponpuBoa. Haznauenue u o01ias XxapakTepucTHKa 00bEeMHOTO

ruaporpuBoaa. JIocTouHCTBa 00bEeMHOTO ruaponpuBoa. [IpumeHenue 00HEMHOTO
rugponpuBoga. OCHOBHBIE BJIEMEHTHI THUApoNpuBOAa. CXEMbl HEPEryJIHpPyeMOTo
TUAPONPUBOJA, THAPONPUBOAOB C JPOCCEIbHBIM PETYIMPOBAHUEM, C MAIIIMHHBIM pe-
rynupoBanueM. [lpuHiun neicTBus oObEeMHOro ruaponpuBojga. OCHOBHBIE Tapa-
METPBI, XapaKTEePU3YIOIIHe 00beMHBIC THAPONPUBOILI. THIOBBIE CXEMbl OOBEMHOTO
ruaporpuBoga. OOBEMHBIN THAPONIPUBOJ] C PA3OMKHYTONW U 3aMKHYTOW LUPKYJISAIIH-
el paboueii )kuakoct. COCTaBICHUE CXEM TUIPOTIPUBOJIOB.

CTPYKTypHaH CXEMa IMHCBMOIIpUBOIA. HMcTouHUKHN CKATOTO BO3aYyXa. ITneBMma-

TUYECKHUE HCIIOJHUTENIbHBIC yCTpONCTBa. PacnipenenurenbHas U peryaupyromnias aim-
naparypa. KoHTponbHO-u3MepuTenbHas anmnapatypa. BecnomorarenbHas anmapatypa
(GUIABTPBI-BIATOOTACIUTEININ, MACTOPATIBUTUTENH ).

4.3 Jlexknuun/;1a00paToOpHbIe 3aHATHS

Tabnuua 4
Conepxanue JIeKIMIi/J1a00PATOPHOI0 NPAKTUKYMA U KOHTPOJIbHbIE
MepPonpUuATHS

DopmupyeMas
Ne Ne u Ha3BaHuUe JIeKI M1/ HOMITETCHILI B KoJ1-Bo
n/n N pasneaa J1a60paTOPHBIX 3AHATHI (snKcaTop ROHTPOILHOTO | gy 00

JIOCTHIKEH U MepONpPHATHS

KOMIIETEHI[UH)

1. Paszpnen 1 I'mapasinka 34
Tema 1. I'mp- | Jlexums Ne 1 VYK-2 (VK-2.1; 2
pocTaTHka. I'mppocratuka. ['mapocratuye- | YK-2.3; VK-

I'unpocratu- | ckoe gasiieHue u ero ceoiictea | 2.4); OIIK-1
YECKOe JaB- (OIIK-1.2;
JICHUE U €r0o OIIK-1.3);
CBOMCTBA OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas pabora Ne 1.1 | YK-2 (YK-2.1; | 3amura mabo- 2
«OCHOBHbIE ¢uznueckue | YK-2.3; VK- | patopHbeix pa-
CBOMCTBA KUJKOCTEH» 2.4); OIIK-1 | 6ot
(OIIK-1.2;
OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tema 2. AG- | Jlexuus Ne 2. VYK-2 (VK-2.1; 2
coimoTHOoe M | AGcomotHoe u  u30bITouHoe | YK-2.3; VK-
n30piTouHoe | gaBnenue. Cuna  pasnenus | 2.4); OIIK-1
JIaBJICHUE. KUJKOCTH Ha IJIOCKHE U KpH- (OIIK-1.2;
Cuna naBne- | BOJIMHEWHBIE IOBEPXHOCTH OIIK-1.3);
HUS JKUAJKO- OIIK-5 (OIIK-
CTH Ha IUJIO0- 5.1; OIIK-5.2)
ckue u kpu- | JlaGoparopuas pabora Ne 1.2. | YK-2 (VK-2.1; | 3amura mabo- 2
BonuHenHble | «['mapocrarndeckoe nainenue. | YK-2.3; YK- | paropHeix pa-
IIOBEPXHOCTH | Metonel u cpenctBa mis usme- | 2.4); OIK-1 oot
peHus naBleHUs» ¢ 00paboT- (OIIK-1.2;
KOM PE3yJabTaTOB HKCIEPUMEH- OIIK-1.3);
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DopmupyeMas
KOMIIeTeHIU A

Bupn

Ne N Ne u HazBaHnme nexumii/ Koa-Bo
n/n ? pasieaa J1a00PaTOPHBIX 3aAHSATHI (unpmiaTop KONTPOABLHOTO | yp,00p
JOCTHKEHH ST MeponpUsITHS
KOMIIETEHI[UH)
ta c wucnonb3zoBanuem Excel | OIIK-5 (OIIK-
wii Mathcad. 5.1; OIIK-5.2)
Jlaboparopnas padora Ne 1.3. | YK-2 (YK-2.1; | 3amura mabo- 2
«Hccnenoanme 3akona Ilac- | YK-2.3; VK- | paropsbix pa-
KaJIsD» 2.4); OIIK-1 | 6ot
(OIIK-1.2;
OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas padora Ne 1.4. | YK-2 (YK-2.1; | 3amura mabo- 2
«Omnpenenenue cunbl tuApo- | YK-2.3; VK- | patopHbeIX pa-
cratudeckoro gamieHuss Ha | 2.4); OIIK-1 | 6ot
IJIOCKYIO CTEHKY» (OIIK-1.2;
OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopras pabora Nel.5 | YVK-2 (YK-2.1; | 3amura mabo- 2
«3axkoH Apxumena» Ilepsbiii | YK-2.3; VK- | patopHbeix pa-
pyOexHbI KOHTpoJib oHyaiH | 2.4); OIIK-1 | 6ot
TECTUPOBAHHE C HCIOJIb30Ba- (OIIK-1.2; TECTUPOBAHHE
HueM cuctembl Moodle. OIIK-1.3); Nel(tempr 1 —
OIIK-5 (OIIK- | 2)
5.1; OIIK-5.2)
Tema 3. I'mn- | JIekmus Ne 3 YK-2 (VK-2.1; 2
pomuHamuka. | ['mpponnnamuka. VYpaHenue | YK-2.3; VK-
YpaBHeHue bepuymnmu st snementapHoit | 2.4); OIIK-1
bepnymm CTPYMKH UJI€ATIbHON KUIKOCTH (OIIK-1.2;
JUTSI DJIEMEH- OIIK-1.3);
TapHOH OIIK-5 (OIIK-
CTPYHKH 5.1; OIIK-5.2)
1791 (0 1 3500} 7 Jlaboparopnas pabora Ne 2.1. | YK-2 (VK-2.1; | 3amura mabo- 2
KUJKOCTHU «HccnenoBanue ypaBHenus | YK-2.3; VK- | patopsbix pa-
bepnymnn» 2.4); OIIK-1 | 6ot
(OIIK-1.2;
OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas pabora Ne 2.2 | YK-2 (VK-2.1; | 3amura mabo- 2
«Pexumpl aBwkeHus xuako- | YK-2.3; VK- | patopHbeIX pa-
ctu. Onpenenenue yucna Peii- | 2.4); OIIK-1 | 6ot
HOJIbJICa» (OIIK-1.2;
OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tema 4. [lo- | Jlexus Ne 4 VYK-2 (VK-2.1; 2
tepu Haropa. | [lorepu nHanopa. Hcreuenme | YK-2.3; VK-
Hcreuenune KUAKocTH vepe3 oteepctus u | 2.4); OIIK-1
JKUJIKOCTH Hacaaku (OIIK-1.2;
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DopmupyeMas
KOMIIeTeHIU A

Bupn

Ne N Ne u HazBaHnme nexumii/ Koa-Bo
n/n ? pasieaa J1a00PaTOPHBIX 3aAHSATHI (unpmiaTop KONTPOABLHOTO | yp,00p
JOCTHKEHH ST MeponpUsITHS
KOMIIETEHI[UH)
4yepe3 OTBEp- OIIK-1.3);
CTHUS U Ha- OIIK-5 (OIIK-
caJiku 5.1; OIIK-5.2)
Jlaboparopnas padora Ne 2.3. | VK-2 (VK-2.1; | 3amura mabo- 2
«Omnpenenenue xkodpdpunuenta | YK-2.3; VK- | patopHbeix pa-
rujpaBiandeckoro Tpenus mo | 2.4); OIIK-1 | 6ot
JUIMHE TPYOBI» € 00paboTKOiM (OIIK-1.2;
pe3yJIbTaTOB JKCIIEPUMEHTA C OIIK-1.3);
ucnosib3oBanueM Excel wm | OIIK-5 (OIIK-
Mathcad. 5.1; OIIK-5.2)
Jlaboparopnas padora Ne 2.4. | YK-2 (VYK-2.1; | 3amura mabo- 2
«Omnpenenenune kodpdunmen- | YK-2.3; VK- | patopHbeix pa-
TOB MECTHBIX conpoTuBieHuit» | 2.4); OIIK-1 | 6ot
(OIIK-1.2;
OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas padora Ne 2.5. | YVK-2 (YK-2.1; | 3amura mabo- 2
«Omnpenenenune kodpdunmen- | YK-2.3; VK- | patopHbeix pa-
TOB pacxoja, ckatus u ckopo- | 2.4); OIIK-1 | 6ot
CTH IIPU HCTEYEHUH U3 OTBEp- (OIIK-1.2;
CTUH W HACATKOBY» OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tema 5. I'mn- | JIekmus Ne 5 YK-2 (VK-2.1; 2
paBinmueckuil | I'mppaBamdeckuin ymap. Kiac- | VK-2.3; VK-
yaap. Kimac- | cudukarus Tpy0onpoBo10B 2.4); OIIK-1
cudukanus (OIIK-1.2;
TpyOOTIpOBO- OIIK-1.3);
JIOB OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas padora Ne 2.6. | YK-2 (VK-2.1; | 3amura mabo- 2
«Metonpl omnpenenenuss pac- | YK-2.3; VK- | patopHbIX pa-
xona >kuupkoctH. Pacxomome- | 2.4); OIIK-1 oot
pBE» (OIIK-1.2;
OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnas padora Ne 2.7. | YK-2 (YK-2.1; | 3amura mabo- 2
«Hccnenoanne rtuapasiude- | YK-2.3; VK- | paropHbix pa-
CKOTO ynapa B HamopHoM Tpy- | 2.4); OIIK-1 | 6ot
6ompoBoae» Brtopoit pyoOex- (OIIK-1.2; TECTUPOBAHUE
HbIA KOHTPOJIb OHJIAH TECTH- OIIK-1.3); No2 (temsr 3-5)
poBanue c¢ ucnonb3oBanuem | OIIK-5 (OIIK-
cucrembl Moodle. 5.1; OIIK-5.2)
2 Paznen 2 I'uapaBinyecKkue MalluHbI 12
Tema 6. Ha- | Jlekmust Ne 6 YK-2 (VK-2.1; 2
3HAYCHUE U Hasnauenue u knaccuduxamus | YK-2.3; VK-
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DopmupyeMas
KOMIIeTeHIU A

Bupn

Ne N Ne u HazBaHnme nexumii/ Koa-Bo
n/n ? pasieaa J1a00PaTOPHBIX 3aAHSATHI (unpmiaTop KONTPOABLHOTO | yp,00p
JOCTHKEHH ST MeponpUsITHS
KOMIIETEHI[UH)
Kkinaccuuka- | rumpaBiaudeckux mammH. Pa6o-| 2.4); OIIK-1
WS TUAPAB- | YA€ XapaKTEPUCTUKU LIEHTPO- (OIIK-1.2;
JTUYECKUX OEKHOTrO Hacoca OIIK-1.3);
MamuH. Pa- OIIK-5 (OIIK-
0oume xapak- 5.1; OIIK-5.2)
TEPUCTHKHU VK-2 (VK-2.1; 2
LEHTPOOEK- YVK-2.3; VK-
HOro Hacoca | JlaGoparopnas padora Ne 3.1. 2.4); OIIK-1 | 3amurta ma6o-
«HcnipITaHne IEHTPOOEIKHOTO (OIIK-1.2; paTopHBIX pa-
Hacoca» OIIK-1.3); oot
OIIK-5 (OIIK-
5.1; OIIK-5.2)
YK-2 (YVK-2.1; 2
YK-2.3; VK-
JlaGoparopras pa6ora Ne 3.2. 2.4); ONK-1| samura mabo-
«ITox6op Hacoca MO KaTalory» (OIIK-1.2; | patopumix  pa-
OIIK-1.3); oot
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tema 7. Ka- YK-2 (YVK-2.1; 2
puTanus. Ha- Texums Ne 7 VK-2.3; VK-
3HA4YCHHE, K - u ) 2.4); OIIK-1
JCTPOTCTEO, aputauns. Hasnauenne, yer (OITK-1.2;
S POWCTBO, PUHIIHIT ACHCTBUS OIIK-1.3):
eHCTBHS 00BEMHBIX HACOCOB OIIK-5 (OITK-
00BEMHBIX 5.1; OIIK-5.2)
HacoCOB VYK-2 (VK-2.1; 2
Jlaboparopnas padota Ne 3.3 YK-2.3; VK-
«[locTpoenue xapakTepucTuK 2.4); OIIK-1 | 3amwmra mnabo-
TpyOOTIpOBOAa» C 0OPabOTKOM (OIIK-1.2; paTOpHBIX pa-
pe3ynbTaTOB HKCIIEPUMEHTA C OIIK-1.3); oot
ncroab30BaHueM Excel. OIIK-5 (OIIK-
5.1; OIIK-5.2)
YK-2 (YVK-2.1; 2
YK-2.3; VK-
Jlaboparopnas padota Ne 3.4. 2.4); OIIK-1 | 3amurta ma6o-
«[TapaiutenbHas U MociieI0Ba- (OIIK-1.2; paTopHBIX pa-
TebHas paboTa HaCOCOB» OIIK-1.3); oot
OIIK-5 (OIIK-
5.1; OIIK-5.2)
3 Pa3nen 3. 'mapaBinyeckue u NHeBMaTHYe- 4
CKHe MPHUBO/IbI
Tema 8. Ha- YK-2 (VK-2.1; 2
3HAYCHHUE U VK-2.3; VK-
pakrepuctu- | [THEBMOTIPHBOJIOB (OIIK-1.2;
Ka FUApo-U ' OIIK-1.3);
ITHEBMONIPH- OIIK-5 (OIIK-
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Ne
n/n

Ne paznena

Ne 1 Ha3zBaHme JeKIuii/
JIa00pPaTOPHBIX 3aHSITHI

DopmupyeMas
KOMIIeTeHIU A
(MHAMKATOP
AOCTHIKEHHU S
KOMIIETEHI[UH)

Bupn
KOHTPOJILHOI'0
MEpPONPUATUHSA

KoJi-Bo
YacoB

BOJOB.

5.1; OTIK-5.2)

Jlaboparopnas pabora Ne 4.1.
«CocraBieHue CcxeMm TuapaB-
JIMYECKOTO MPHBOIA»

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

3amura Jabo-
paTOpHBIX pa-
ooT

Tabmuna 5

Hepequb BOIPOCOB IJIsl CAMOCTOATC/ILHOI0 H3YYCHUA TNCHUIIIIHNHBI

Ne
n/n

Ne pa3znena u Tembl

Ilepeyens paccMaTpUBaeMbIX BONIPOCOB /LISl CAMOCTOSITEILHOTO
U3y4eHusl

Paznea 1 I'uapaBianka

1. Tema 1. I'mapoctatu- | Equauier usmepenns. Cuibl U1 HaPsHKEHUS, TEUCTBYIOIINE B KU/I-
ka. ['mapocratuueckoe | koctu. (YK-2 (YK-2.1; VK-2.3; YK-2.4); OIIK-1 (OIIK-1.2; OIIK-
naBieHue u ero coi- | 1.3); OIIK-5 (OIIK-5.1; OIIK-5.2))

CTBa

2. | Tema 2. A6comtoTHOe | AOCOJIIOTHBIN U OTHOCUTENBbHBIM MOKOW KUAKOCTH. 3aKOH ApXHuMe-
1 u30bITOYHOE aAaBiie- | aa. [1naBanue ten. OctoiuuBOCTh. [IpUHIIUIIBI U CXEMBI UCIIOJIB30-
Hue. Cuna naBieHUs | BaHUS 3aKOHOB I'MJAPOCTAaTUKU B rujpasindeckux MammuHax. (YK-2
xuakocty Ha twiockue | (VK-2.1; YVK-2.3; YK-2.4); OIIK-1 (OIIK-1.2; OIIK-1.3); OIIK-5
u kpuBoiuHeiinele | (OIIK-5.1; OIIK-5.2))

MTOBEPXHOCTH

3. | Tema 3. TI'uppomuna- | Kunemaruka sxunkoctu. [lynbcanuu ckopocteit u gasnenuit. (YK-2
MUKA. VYpasuenue | (YK-2.1; VK-2.3; YK-2.4); OIIK-1 (OIIK-1.2; OIIK-1.3); OIIK-5
bepuymnmu mns ane- | (OIIK-5.1; OIIK-5.2))

MEHTApHON  CTPYHKH
MJCAIbHOM KUJIKOCTH

4. | Tema 4. Ilotepu Ha- | McTeueHue uepe3 Majible OTBEPCTHSI B TOHKOM CTEHKE M HacaJKH
rnopa. Hcteuenue | npu nepemenHoM Hamope. (YK-2 (VK-2.1; YK-2.3; VK-2.4); OIIK-1
xuakoctu uepe3 ot- | (OIIK-1.2; OIIK-1.3); OIIK-5 (OIIK-5.1; OIIK-5.2))

BEPCTHS U HACAAKU
5. | Tema 5. I'unpaBnuue- | Metoapl u npuOOpsl IS U3MEpPEHUs pacxoda kujakoctu. Pacuer

ckui ymap. Knaccu-
¢dukamus  TpydoOIIpO-
BOJIOB

nmpocToro TpybompoBoja. Pacder TynmuMkoBOW M KOJBLEBOW CETH
TpyoompoBooB. (YK-2 (VK-2.1; YK-2.3; YK-2.4); OIIK-1 (OIIK-
1.2; OIIK-1.3); OIIK-5 (OIIK-5.1; OIIK-5.2))

Paznen 2 I'uapaBanyeckue

MallIMHbI

6 Tema 6. Haznauenue u | YcioBus 6€3011aCHOTO 3aITyCKa U OCTAaHOBKH IIEHTPOOEKHBIX HACO-
knaccuukanus rtua- | coB. OCHOBBI TEOPUN MOJOOMS JIONMACTHBIX HACOCOB. Y eNIbHAS Yac-
paBIMYECKUX MAIIWH. | TOTAa BpallleHHus Hacoca. Tunusanus JOMacTHRIX HACOCOB MO YJEIlb-
PabGoune xapaktepu- | HOi yactore. Ilepecyer pabounx xapaKTepUCTHK JOMACTHBIX HAcO-
CTHKH LEHTPOOEKHOTOo | COB Ha Jpyryro dactoTy BpameHuu. (YK-2 (YVK-2.1; VK-2.3; VK-
Hacoca 2.4); OIIK-1 (OIIK-1.2; OIIK-1.3); OIIK-5 (OIIK-5.1; OIIK-5.2))

7 Tema 7. KaButanus. | YciaoBus 6€30MacHOTO 3alycka U OCTaHOBKHU MOPIIHEBBIX HACOCOB.

Hasnauenue, ycrpoii-
CTBO, IPUHIUI JEHCT-

PoTtopHbie Hacoch! (11ecTepeHHbIe, BUHTOBbBIE), POTOPHO-IINOEPHBIE,
MOPUIEHbKOBBIE OCOOCHHOCTH KOHCTPYKIIMU W MPUHIMI JEHCTBUSL.
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n/n

Ne pa3znena u Tembl

Ilepeuens paccMaTpUBaeMbIX BONIPOCOB /LISl CAMOCTOSITEILHOTO
U3ydeHusl

BUA OOBEMHBIX HACO-
COB

XapakTepucTUKH U Croco0 peryaupoBanus nomadu. OOpaTUMOCTh
potopubix HacocoB. (YK-2 (VK-2.1; VK-2.3; VK-2.4); OIIK-1
(OIIK-1.2; OIIK-1.3); OIIK-5 (OIIK-5.1; OIIK-5.2))

Pasnen 3. 'mapaBanyeckue

U ITIHEBMATUYCCKHUE NPUBOABI

8

Tema 8. Haznauenue u
oOuiasi XapakTepucTH-
Ka TUApO- U ITHCBMO-
TIPUBOJIOB.

OcHOBHBIE MTapaMeTpbl, XapaKkTepu3yrolme 00beMHbIE THAPOIPUBO-
nel. TumoBele cxemMbl 00BEMHOTO THApOINpHBOAa. OOBEMHBIN TH-
pONpPUBOA C Pa30OMKHYTOM M 3aMKHYTOM LUpKyJsinued padodyeit
xuakoctu. Cnendmuit runponpuBo. IlpuMenenue runpoauHamu-
yeckux nepenad. (YK-2 (YK-2.1; YK-2.3; YK-2.4); OIIK-1 (OIIK-

1.2; OIIK-1.3); OITK-5 (OIIK-5.1; OTIK-5.2))

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Tabmuna 6

IlpuMeHeHHe aKTUBHBIX H HHTCPAKTHUBHBIX 06p330BaTeJ'lebIX TEXHOJOIr UM

Ne HaumeHoBaHMe MCIIO/Ib3yeMbIX AKTHBHBIX M HHTEPaK-
Tema u ¢popma 3ansaTHS N

n/n THBHBIX 00pa30BaTeJIbHbIX TEXHOJIOTHH

I. Tema 1. I'mppocraruka. | JI [IpoOnemHast eKuus
I'mppocraTtnyeckoe JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHe
JIABJICHUE U €r0 CBOM- IIPH BBINIOJIHEHUH J1a00OpAaTOPHBIX padoT;

CTBa WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
JIOB;

2. Tema 2. A6contotroe u | JI [Tpob6nemHuast nexius
n30bITOYHOE AaBieHue. | JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHe
Cuna naBineHus Xu- IIPY BBINIOJIHEHUU J1a0OPAaTOPHBIX padoT;

KOCTH Ha IJIOCKUE U WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepra-
KpUBOJIMHEWHBIE T10- JIOB;
BEPXHOCTH

3. Tema 3. I'mapoauHa- JI [IpoOnemuast nekuus
MHKa. YpaBHEHHUE JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHze
bepryinu i s51emeH- IIPH BBIMIOJIHEHUH J1a00OpAaTOPHBIX padoT;

TapHOU CTPYHKH ujae- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUAcOMaTepua-
aJIbHOM KUJIKOCTH JIOB;

4. Tewma 4. [lotepu namo- | JI [IpoOnemHast 1ekuus
pa. Ucreuyenue xunko- | JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHe
CTH Yepe3 OTBEPCTHSI U IIPY BBIIIOJIHEHUU J1a00OpAaTOPHBIX padoT;

HacaJKu WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUEOMaTepra-
JIOB;

5. Tema 5. I'mppaBnuue- | JI [IpoOnemHast eKuus
ckuit ynap. Knaccugu- | JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHe
Kalus TpyoonpoBoI0B IIPH BBIMIOJIHEHUH J1a00OpAaTOPHBIX padoT;

WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUEOMaTepra-
JIOB;

6. Tema 6. Haznauenue u | JI [IpoOnemuast nexuus; Mutroctpanus ciail-npe3eHTaruil
knaccupukanus  rug- | JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHe
pPaBIMYECKUX MAIlKH. IIPH BBIMIOJIHEHUH J1a00OpAaTOPHBIX padoT;
PaGoune  xapakrepu- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
CTUKH IIEHTPOOESKHOTO JIOB;
Hacoca

7. Tema 7. Kasuranus. | JI IIpoOnemuast nexuus; Mtroctpanus criailj-npe3eHTaruil
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Ne HaumeHoBaHMe MCIIO/Ib3yeMbIX AKTHBHBIX M HHTEPaK-
Tema u ¢popma 3ansaTHS N
n/n THBHBIX 00pa30BaTeJIbHbIX TEXHOJIOT M
Haszunauenne, yctpoii- | JIP Nnnroctpanus cnaita-npe3eHTamuii; padota B KOMaHIe
CTBO, NPUHLHUII JEUCT- IIPY BBINIOJIHEHUU J1a00OpAaTOPHBIX padoT;
BUsSI OOBEMHBIX HAaco- WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUeOMaTepua-
COB JIOB;
8. Tema 8. Haznauenne n | JI [IpoOnemuast nexuus; Mtroctpanus ciailj-npe3eHTauil
oOuras xapakrepuctu- | JIP Wnmroctpanus cnaii-npe3eHranuii; pabora B KOMaHe
Ka TUAPO- U MTHEBMO- IIPH BBIIIOJIHEHUU J1a00OPAaTOPHBIX padoT;
MIPUBOJIOB. WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUcOMaTepua-
JIOB;

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

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

Pacuerno-rpaguueckas padora (PI'P). 3ananue Ha pacueTHo-TpaduiecKyro
paboTy BKJIIOYAET B ce0s 6 pasHOBaApUAHTHBIX 3a]1a4 IPUMEPHO OJMHAKOBOTO YPOBHS
cnoxkHoctu. Kaxknmast u3 3amad, BKIIOUEHHBIX B 3ajanue PI'P, npencrasnser onHy u3
TEeM Kypca TUCIUIUTMHBI «[ uapaBiaukay.

[lepedyeHb TeM, paccMaTpuBaeMbIX B pacyeTHoO-rpaduueckoil paborte, cie-
TyroIui: GU3NYecKue CBOMCTBA KUJIKOCTH; METObI U3MEPEHUS THIPOCTATUIECKOTO
naBlieHus ; 3aKoH [lackaiis; muaBaHue Tell, OCTOMYUBOCTD; CUJIbI JABJICHUSI KUJKOCTH
Ha IUIOCKHE TTOBEPXHOCTH; CHUJIBI IABJICHUS KUJIKOCTH Ha KPUBOJIMHEHHBIE TTOBEPXHO-
CTH; OTHOCHUTEJIbHBIM MOKOU XUJIKOCTH; YpaBHCHUE bepHyIUIH; peKUMbl JIBUKECHUS
KUJKOCTH; MOTEPH HAIoOpa Mo JUIMHE; MECTHBIC CONTPOTUBIICHUS;, UCTCUCHHUE JKUIKO-
CTH Yepe3 OTBEPCTHS W HACAJKW; METOJbI ONpEeTICHUs pacxoaa >KUIKOCTH, PacXo-
JIOMEPBI;, TUAPABINYECCKUN yJap B HAIOpHOM TPYyOOIpPOBOJIE; THAPABINYECKUE Ma-
ITUHBI; 00bEMHBIN TUIPOTIPUBOI.

[Ipumep ycioBusi OAHOW M3 THUIOBBIX 3a7ad pacueTHO-IpadUUECKOr pabOThI
MIPUBEJICH HIKE.

3agaua

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

o, = 60°. Puc. kx 3azmaue

Texymee TectupoBanue. HeoOXoquMo Ui OLIEHKH TEKYILIEH YCIIEBAaEMOCTH U
YCBOSIEMOCTH M3Y4aeMOI'0 CTYJI€HTAMU MaTepHuaia U MpearoaracT NpoBeACHUE IBYX
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TeCTUpOBaHMM, 1o pasgeny «['mapaBaumka» Ha Tembl «®DHU3NUECKHE CBOKCTBA
KUIKOCTU W ruapoctatuka» U «l maponnHamukay. Kaxnelid tect cocrout u3 10
BOITPOCOB U coaepkut 30 BapuaHnToB. TecTrpoBaHue MPOU3BOAUTCS MUCbMEHHO Ha 5 1
11 Hepensix yueGHOro ceMecTpa. Boineprka u3 NpuMepHOro OuiieTa TECTOBOIO 3aJaHUs
IIPEJICTABICHUH HUXKE.

Quzuueckue ceovicmaa xcuokocmu u 2uopocmamuxa Bapuant Nel

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

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

1.2. Yemy paBHsieTcsl pa3HOCTb JABJICHUH B JIByX O€CKOHEUHO 1. dp=p (Xdx + Ydy).
OJIM3KUX TOUKAX JKHIKOCTH, HAXOAALICHCSA B COCTOSHUM PaB- 2. dp = pXdx.
HOBecH:? 3.dp=pYdy.
Touku pacrnonokeHsl Ha OJHOW BEPTHUKAIIM, OCh Z HaIpaB- 4. BepHbIX 0TBETOB HET. JlaiiTe CBOI MpaBHUIIBbHBIN 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 — 1ja, B HEYCTAHOBUBLIEMCS — HET.
1 HEYCTAHOBUBILEMCS JABHKEHUAX C TECUEHUEM BpEMEHHU? 2. B ycraHOBHBIIEMCS] U HEYCTaHOBUBILIEMCSI — HET.

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

2.2. KakoBa cpeziHssl CKOPOCTb ITOTOKA B cedeHuu momanso 8,0 | 1.2,0 m/c
CM°, eCITi pacxoy noroka 1,6 i/c? 2.0,2 m/c
3.0,5 m/c

4. BepHbIX OTBETOB HET

JlabopaTopublie padorbl (JIP) HampaBieHbl Ha MPAKTUYECKOE 3aKPEIUICHUE
TEOPETUUYECKOTO MaTepualla JUCHUILIUHBI «[ uapaBnuka», B pesynbraTte CTYACHT
JOJKEH 3HAaTh OCHOBHBIC TIOJIOKCHHUS CTaTUKU W JUHAMUKHA  OKHJIKOCTH,
COCTaBIIIOIINE OCHOBY pacyeTa THIPABIUYCCKUX CHCTEM; YCTPOWCTBO WM IMPUHITUII
JCHCTBUS THUAPABIMYECKUX MAIWH, YMETh THPHUMEHITh CpPEICTBA HM3MEPEHUS
OCHOBHBIX  THJIPAaBIMYCCKUX IapaMETPOB; HCIIOJB30BaTh HOPMATUBHBIE W
CIIPABOYHBIC JOKYMEHTHI; IPUMCHSTH TOJYYCHHBIC 3HAHUS W HABBIKU MPU U3yYECHUU
CHEIUANTBHBIX JHUCIMIUIMH, BJIAJETh METOJAMH pacyeTa THIPABIMYCCKHX CHUCTEM WU
nogdopa  THAPOMEXAHMYECKOrO  OOOpYJNOBAaHHUS;  HABBIKAMU  BBIIOJIHCHHUSA
THIIPABINYECKUX HMCCIEIOBaHM, 00OpabOTKM W aHanmm3a WX pe3yibTatoB. B kypce
«['unpasnukay mpenmnonaraeTcs BeIModHEHUE 17 mabopaTopHbBIX padoT.

Jloryck K BeIMOIHEHUIO JIP TPOMCXOAHUT IPH YCIIOBUM OCBOCHHS MaTepHalia
HaJIMYUsSg Yy CTYACHTA 3allOJIHCHHOW TaOJHWIbl ONBITHBIX JaHHBIX B JKypHAJe
nabopartopHeix pabor. Otduer mo JaboparopHOW paboTe TPEACTABIACTCA C
MOJIHOCTBI0 00pa0OTaHHBIMU pe3yJIbTaTaMH U3MEPCHUMN, TpaUIEeCKHUM MaTepUajIoM,
BBIBOJIaMHM. 3alllMTa OTYETa MPOXOJNUT B (hOpME JIOKIaaa CTYACHTA MO BBITOJHCHHON
paboTe 1 OTBETOB Ha BOMPOCHI MPEIOIaBaTelIsl.
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IIpumep mnepedHsi BONPOCOB NpHU 3amure JadopaTtopHoi padorbr Ne 1
«OcHOBHbBIC (PU3HYECKHE CBOMCTBA KUIAKOCTEN»

1.1 Kakue ¢usnueckue cBoiicTBa )kuakoctu Bl 3Haere?

1.2 laiiTe onpeneneHne MmIOTHOCTH, YAEIBHOTO U OTHOCUTEIIBHOTO BECa KU~
KOCTH.

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

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

1.5 KakoBa cBSi3b JUHAMHYECKOW M KMHEMATHYECKON BSI3KOCTH, KaKOBBI MX
eauHuIbl n3Mepenus? Kakumu npubopamu ornpeaensercs BI3KOCTh KUIKOCTH ?

IlepeyeHb BONPOCOB K 3K3aMeHY IO AUCHUILIHHE

Paznen 1. 'mapaBiauka

OcHoBHBIE (PU3MYECKHE CBOWCTBA KUKOCTH.

Cunbl ¥ HanpsHKEHUS B KUAKOCTH. [ MapocTaTHYeCKOe NaBlICHHUE.

['unpocrarnueckoe JaBjIeHUE U €ro CBOMCTBA.

BriBog nuddepennmanbHbIX ypaBHeHUN Ditnepa.

BriBecTu u3 ypaBHeHus Diliepa popMyIy AaBieHHs MIPU aOCOIIOTHOM PaBHO-

BECHUHU KUJKOCTH B COCYZE U YpaBHEHUE MOBEPXHOCTU PABHBIX JABICHUI.

6. AOCOJIIOTHBIM U OTHOCHUTENIbHBINA MOKOW KUAKOCTH. BBIBOJ OCHOBHOTO ypasB-
HEHUs TUAPOCTATUKHU B TudPpepeHnmanbuon hopme.

7. BBIBOJ OCHOBHOI'O YPaBHEHUS IMAPOCTATHKH.

8. Joka3zatp 3akoH Ilackans. YCTpOKWCTBO M NMPUHLMI pacyeTa TUAPABIMYECKOTO
npecca.

9. TlonsiTue aGCOMOTHOIO JABIEHUS, N30BITOUYHOTO AABJICHUS U BaKyyMa.

10.2KunkoctHble TpuOOpbl A1t U3MEPEHUS! U30BITOYHOTO IaBJICHUS U BaKyyMa.

l1.I'nnpocratnueckuil Hanop. [loka3aTe Ha yepTexKe coCyna C KUIAKOCTHIO U Tbe-
30MeTpamMu THJIPOCTATUYECKHUI HAOP U €r0 COCTABHBIEC YACTH.

12.0Onpenenenuie cuibl JaBJICHUS KUAKOCTH HA MJIOCKYIO (PUTYPY MPOU3BOIBHOM
(GOpMBI U TOUKH €€ MPUITOKEHUS.

13.Omnpenenenrie cuibl JaBJICHUS KUAKOCTH HA MJIOCKYIO (PUTYPY MPOU3BOIBHOM
dbopmbl. ['napocraTuyeckuii napaaokc.

14.TTocTpoeHue 3MI0p THAPOCTATUYECKOrO JABJICHUS KUIAKOCTH HA IJIOCKUE U
JIOMaHbI€ CTEHKH.

15.0npenenenue cuiibl THAPOCTATHUECKOTO JAABJICHHUS HAa MPOU3BOJIBHYIO KPUBO-
JMHENHYIO TOBEPXHOCT.

16.0Onpenenenue BEPTUKATIBHOW COCTABISIONIEH CUIIBI THAPOCTATUYECKOTO J1aB-
JIEHUS Ha TMPOU3BOJILHYIO KPHUBOJMHEHHYIO MOBEpPXHOCTh. [locTpoeHue Tena
JaBJICHUSI.

17.0npenenenne TOPU3OHTAIBHONW COCTABIAIONIEH CHJIBI THUAPOCTATUYECKOTO
JaBJIeHUS Ha TPOU3BOJIBHYIO KPUBOJIMHENHYIO TOBEPXHOCTD.

18.3akon Apxumena.

19.00BACHUTD CIAEAYIONMINE TOHSATHUSA:

NhAELD =
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- YCTaHOBUBUIEECS U HEYCTAHOBUBIIIEECS JBMKCHHUE;
- TpPaeKkTOpHs M JIMHUA TOKA;
- HamopHOe U OE3HaNOPHOE JBUKEHUE;
- paBHOMEPHOE JBUKECHUE.

20. BriBecTH ypaBHEHUE HEPA3PBIBHOCTHU VISl DJIEMEHTAPHOU CTPYIKU HKUAKOCTH.

21.BbIBOJ ypaBHEHHUs bepHyIUH 7151 3JIEMEHTAPHOM CTPYUKHU KUJKOCTH.

22.Pacxoq U cpefHsis CKOPOCTh M0 CEYEHHUI0 MOTOKa. BhIBOJI ypaBHEHUs Hepas-
PBIBHOCTHU JJI IOTOKA. JlaTh MOHSATHE CMOYEHHOTO MEepUMETpa U THApaBInye-
CKOr'0 pajuyca.

23.BeiBoa ypaBHEeHHs] bepHysuM /uisi yCTaHOBUBILIETOCA, TUIABHOU3MEHSIOIIETOCS
MOTOKA KUJKOCTU. BUIBI CyIIECTBYIONIMX MOTEPH HAOPA.

24.Hanucath ypaBHeHUe bepHyiu /st moToka B 00OLIEM BHJIE U B CIEAYIOIIUX
YACTHBIX CIIydasiX:

- HamopHOE paBHOMEPHOE JBUKEHUE;
- HamopHOE paBHOMEPHOE JBUYKEHHUE MO TOPU3OHTAIILHOM TpyOe;
- 0e3HanopHOE paBHOMEPHOE JIBUKEHHUE.

25. PexxuMbl IBUKEHUS XKUAKOCTH. Yuciao PeilHombaca U ero KpuTHYECKOE 3Haue-
Hue. 3a4eM IpH pacuere TUAPaBIMYECKUX CHCTEM HYXXHO 3HATh PEKUM JIBH-
KEHUS KUIKOCTH.

26. ®opmyna lapcu. OmnpenelieHHe MOTEph HAmopa Ha TPEHHUE IMPU HAIOPHOM
JIBUKEHUU B KPYTJBIX TpyOax B 3aBUCHUMOCTHU OT pPEXUMA JBUKECHUS.

27.OnpeneneHue NOoTepb HAoOpa Ha TPEHUE MPU HATIOPHOM JBHXKEHUU B KPYTJIIBIX
Tpy6ax. BeiBoa hopmynsr [le3n.

28. MecTHble oTepu Haropa. X BO3HUKHOBEHHUE, BUJIBI U CTIOCO0 OMpeIesIeHus.

29. Knaccudukanus TpyOoonpoBooB. TuIbI pemiaeMbIX 3afad IpU pacdere Tpy-
OOIMPOBOIOB.

30.T'uapaBnuyueckuii pacyeT KOPOTKUX TPyOONpoBOAOB. THUIIBI periaeMbIX 3aj1ay.
Br16op cedenuit 17151 coctaBieHus ypaBHeHus bepHysu.

31.BeiBox dopmysbl JKyKOBCKOTO MOBBIIMICHUS JABJICHUS MPHU TUIAPABIMUECKOM
ynape. [Ipsimoii u Henpsimoit ynap. CriocoObl peI0TBpallleHusl yiapa.

32.TlousiTus Masoe u OOJbIIOE OTBEPCTUE; TOHKAS U TOJICTasi CTEHKA; COBEPIICH-
HO€ M HECOBEPIIECHHOE, MOJIHOE U HEMOJIHOE CKATUE CTPYU; UHBEPCHSI CTPYH.

33.BeiBecTH POpMyIly UCTEUEHHMS >KUJIKOCTU Yepe3 MaJlo€ OTBEPCTUE B TOHKOM
CTEHKe B aTMOc(hepy.

34. Knaccudukanus HacaakoB. OCOOEHHOCTH UCTEUEHHUS Yepe3 HACAKH.

35.Knaccudukarus HacaakoB. BeiBecTu (popMysny ucTeUeHHUS KUIKOCTH 4Yepe3
MaJjioe OTBEPCTHE B TOHKOM CTEHKE B aTMochepy.

36. Koapdunmentsl ckopocTu, cxarus, pacxojaa. [louemy npu Tom ke Hamope u
JuaMeTpe OTBEPCTHUS U HacaJKa pacxo] Hacajaka OoJbllie, YeM OTBEpCTHUs

Paznen 2 I'mapaBiauvyeckne MAIIUHbI

1. Knaccudukauus HacocoB. OCHOBHOE pa3inuune MeXIy IByMs kinaccamu. Kak
ATO pa3jinyue CKA3bIBACTCS HA 3aBUCMMOCTH MEXIYy HAlloOpoM M ToJlayeil Haco-
COB W Ha PEryJIUPOBAHUU MOJAYH.

2. Yro Takoe Hamop Hacoca? BeiBecTn mpoeKkTHYI0 (OpMYITy Haropa Hacoca.
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3. Uro takoe mojaya Hacoca? BbIBecTH 3KCIUTyaTallMOHHYIO (OpMYyIy Hamopa
Hacoca.

4. Hamop, mogava U MOIIHOCTh Hacoca. [loyHbINA, THIpaBIUUYEeCKUN, 00BEMHBIN,

MEXaHMYECKHUH K.I1.JI. Hacoca.

Bb1BO OCHOBHOTO ypaBHEHHs paOOThl HEHTPOOEHKHBIX HACOCOB

6. YcTpoilcTBO M MPUHIMI JEUCTBUS LIEHTPOOESKHBIX HacocoB. Ilyck ux B pabo-
Ty. Paboune xapakTepucTUKU LHEHTPOOEKHOTO HAcoca.

7. BeiBoa dhopmysibl Hamopa IeHTPOOEIKHOT0 Hacoca.

8. Pabouas xapakrepuctuka H — Q nentpobexHnoro Hacoca. TeopeTuueckoe on-
penenenue ee popmel. Kak oHa cTpoUTCS MpakTHUECKU. XapakTepUCTUKU N —
Qun-Q.

9. IlepecueT pabounx XxapakTepucTuk HeHTpooexHoro Hacoca H — Q u N — Q Ha
HOBYIO YaCcTOTY BpallleHus1 paboyero Kojeca.

10.06Touka pabodero koJjieca EHTPOOEKHOTO Hacoca. Kak U3MEHsI0TCs Mpu 00-
TOYKE HAoOp U MOIIHOCTh, YeM 3TO O0BsICHAETCA?

11.Xapakrepuctuka TpyobonpoBoaa. Pabouas Touka npu paboTe Hacoca Ha JaH-
HBIN TPyOOIIPOBO/I.

12.Cioco6sl peryianpoBaHus MoJauu LHEeHTPOOESKHBIX HACOCOB.

13. [MapannenbHas U mocienoBaTedbHas padoTa HEHTPOOESKHBIX HACOCOB Ha 00-
i TpyoornpoBoa. IhPEeKTUBHOCTD MapauieIbHONW pabOoTHl.

14.1IpenenbHas BeicoTa BcacbiBanud. KaBurtanus. bopsba ¢ kaBuTanuei.

15.1Tog6op Hacoca o pabo4yrM XapaKTepUCTUKAM.

16.00beMHubIe Hacockl. OOmas GpopMyna UX NPOU3BOJUTEIHLHOCTH. XapaKkTep 3a-
BucuMocTy Mexay H u Q nmpu nmocTossHHON yacTtoTe BpaueHus. Perynuposa-
HUE MOJaYu.

17.1TpuHIun 1elcTBUS U OCHOBHBIE THIIBI MOPIIHEBBIX HACOCOB. VX TOCTOMHCTBA
u HepocTatku. PerynupoBanue nonaun. CpeHss MPOU3BOAUTEIBHOCTD MOPII-
HEBBIX HACOCOB.

18.®opmyna MrHOBEHHOTO pacxoja. ['paduku mogaun mopurHEBbIX HACOCOB MPO-
CTOr0, IBOMHOI'O U TPOMHOTO JICHUCTBUS.

19.Tunel poropHbix HacocoB. COcoOBl peryupoBaHus MOJA4YH Pa3IUYHbIX TH-
IIOB POTOPHBIX HACOCOB.

e

Paznen 3 I'mapaBiauveckne U NHEBMaTH4YeCKUE PUBOIbI

1. Yro Ha3bIBalOT 0OBEMHBIM THAPONPHUBOIOM U 0OBEMHOW Tuaporepeaa-
yeil? Knaccudukanus 00beMHOT0O THIPOPUBOIA.

2. CtpykTypHas cxema 00beMHOTO THIPONPUBOJIA.

3. Ha3nauenue sHeprooOecrneunBarouieli, HalpaBisIIOIIEd U pPEryaupyro-

L€, UCTIOJIHUTEIIBHOM MTOACUCTEM CUJIOBOM 4acTh ruaponpusona. llepeuncnure oc-
HOBHBIE JIEMEHTHI ITOJCUCTEM CHJIIOBOM YaCTH TMAPONPHUBOJA.

4. OcHoOBHbBIE YacTH OOBEMHOT0 TUIPONPHUBOJA M MX HazHaueHHe. Cxema
00bEMHOTO TUIPONPUBOAA TMOCTYIMATEIHBHOTO U BPAIIATEILHOTO ABUKEHHS C JIPOC-
CEJIbHBIM PETYJIMPOBAHUEM.

5. OcHOBHBIE YacTH OOBEMHOT0 THIPONPHUBOJA M MX HazHadyeHue. Cxema
00bEMHOTO THIPONPHUBO/IA MOCTYINATEIBHOTO M BPAIIATEIIBHOTO JABUKEHHUS C 00bEM-
HBIM PETYJIMPOBAHUEM.
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6. CrpykTypHas cxemMa MHEBMOIIPUBO/IA.

7. Hasznauenue sHeprooOecrneunBaromiei, HampaBpiIsome U peryiupyro-
1IEH, MCIOJHUTEIBHON MOJICUCTEM CUJIOBOM YacTh NHeBMompuBoza. llepeuncnure
OCHOBHBI€ 3JIEMEHTHI MMOJICUCTEM CHJIOBOM YaCTU MHEBMOIIPUBO/IA.

8. Kakue mHeBMaTndeckrue 3JIEMEHTHI BKIIIOUAET B ceOsi IHEprooodecneyu-
BaloOIllasi MOJICUCTEMA CUJIOBOM 4acTU MHEBMoINpuBoAa? B dem 3akirodaeTcs ux Ha-
3Ha4YeHUE?

0. [lepeunicnuTe 3JIEMEHTHI, BXOMSIIME B HANPABIAIOUIYIO U PETYIUPYIO-
LIYI0 TIOJICUCTEMY CHJIOBOM 4acTH MHEBMOIPUBOAA. B yeM 3akitouaeTcs uxX Ha3Haye-
HUe?

10. IlepeuncnauTe 3J€MEHTHI, BXOASIIME B HUCHOJHUTEIBHYIO IOJICUCTEMY
CUJIOBOM YacTH ITHEBMOIIPUBOIA. B ueM 3akiovaeTca ux Ha3HaYeHue?

11. bBioku mOArOTOBKHU CKATOTO BO3AYyXA.

6.2. Onucanmne nmokasareseil 1 KpuTepueB KOHTPOJIS YCIIEBAeMOCTH,
ONUCAHNeE IKAJ OlleHMBAHUSA

Onenka Tekyiei padboTbl U TPOMEXKYTOUHBIN KOHTPOJb CTYI€HTOB OCYIIECTB-
J€TCS. HA OCHOBE TPAAULIMOHHOM CHCTEMBI KOHTPOJIS U OLIEHKHU ycrieBaeMocTu. Tpa-
JULAOHHAsA CHCTEMa KOHTPOJS M OLUEHKU YCIIEBAEMOCTHU CTYJIEHTOB IMpEJCTaBIEHA
KPUTEPHUSIMU BBICTABJICHUS OIL[CHOK IO YETHIPEXOAINIbHON CUCTEME «OTIUYHO», «XO-
POLLIOY», «YyAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBHO.

Kpurtepun ouieHKH BbITOJHEHUS TECTOB:

Tekymee TectupoBanue (MUCbMEHHOE) Mpou3BoAMTCS Ha S5 u 11 Hegenmsx
yuebHoro cemectpa. Kaxawiii Tect coctout u3 10 BompocoB u comepxur 30
BapuaHToB. Kpurepuu oueHuBaHus:

- IpaBUJIbHBIE OTBETHI HA 5 U MEeHee 3a/1aHui — 2 6auia,

- IpaBWJIbHBIE OTBETHI HA 6 - 7 3amaHuil — 3 Oaina,

- IpaBUJIbHBIE OTBETHI Ha 7 - 8 3aanuii — 4 Oaa,

- IpaBUJIbHBIE OTBETHI Ha § - 10 3amanuii — 5 Gaiios,

OcHOBaHUSIMU [JJI1 CHIDKEHMSI OIICHKM Ha 1 Oamn SBISIOTCSA: OTCYTCTBHUE
000CHOBaHMS BEIOPAHHOTO OTBETA, HETIOIHBIN OTBET; HEOPEKHOE BBHITOTHEHHE, OLTUOKH
B 0003HAYEHUSIX U T.II.

Kpurepuu ouieHK” BHINOJHEHHUS M 31U THI J1a00PATOPHBIX PadoT:

K 3amure naGoparopHoid pabOOThl NPEACTABIAECTCS OTYET C MOJHOCTHIO
00paboTaHHBIMU pe3yJbTaTaMH U3MEPEHUH, IpaUUECKUM MaTepUaioM, BHIBOJAMH.
OTtyer HE MOXKET OBITh TPHUHAT W TOJICKUT JOPAOOTKE B Clydae: OTCYTCTBHSI
HEOOXOJUMBIX pPacueTHBIX (popmys, 0003HAYCHHUMN U T.I.; OTCYTCTBHUSI HEOOXOIUMOTO
rpaduuecKoro Marepuania; HeKOppeKTHON 0OpabOTKU pe3yIbTaTOB U3MEPEHUH.

3amura oT4eTra Mo JaboparopHOil paboTre NpoxoAUT B GopMme IoKIana
CTyJI€HTa TIO BBIMOJHEHHOW pabOTe M OTBETOB Ha BOIPOCHI MPENOJABATEINS IO
TPAAULIMOHHOM CHCTEME OLEHKM cucTeMe. B cilydae monydeHHs NpU 3alluTe
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nabopaTopHOil  paboTHI
IIOBTOPHOU 3aILUTE.

HEYJOBJICTBOPUTEILHON OILIGHKH, padoTa TMOIJIEKHUT

Tabmuna 7

Kpurepuu onieHuBaHMs 3aIUTHI JIA0OOPATOPHBIX padoT

Onenka

Kpurtepuu ouennBanus

Bricokuii ypoBEHb
«5»
(OTAM4YHO)

«OTJIHYHO» — CTYICHT WH3JaraeT CoJIep)KaHUEe BOIMPOCA JIOTHYCCKH
BEPHO, AapryMEHTUPOBAHO, YMEET JejlaTh BBIBOJABI; IMPABUIILHO
(dbopMyIuUpyeT OCHOBHBIE 3aKOHBI, 3HA€T W IMPUMEHSAECT OCHOBHBIC
(hopMyJIBI M pacyeTHBIC 3aBUCUMOCTH T10 TEME JIA0OPAaTOPHOU PabOTHI

Cpennuii ypoBeHb
«»
(xoporo)

«XOPOLIO» — CTYJCHT M3JIaraeT COJIep’KaHie BOIPOCa JIOTHIECKH BEPHO
U II0 CYHICCTBY, YMECT JCJIaTb BBIBOJAbI W MNPHUBOAWUT IPUMCPBI H3
IMPAaKTUKH, HO AOIMYCKACT HCKOTOPLIC HCTOYHOCTH WM HC3HAYWTCIIBHBLIC
OILIIMOKN 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 aprymMCHTUPOBAHO MH3JIaraTb COACPIKAHUC
Marcpuaia, HMECT 06HII/I€ 3HaHUS OCHOBHOI'O0 COACpPKAHUA TCEMBI

TBOPHTENbHO) paboTel 0€3 OCBOEHHS HEKOTOPBIX CYIIECTBEHHBIX IOJIOXKEHUH,
AOIMYCKA€T HECTOYHOCTHU, OAHAKO YMCCT MPHUMCHATHL 3HAHUSA U YMCHUA 110
TeMe paldoThl,
MUHHMMaNBHBIA | «HEYAOBJETBOPUTEIbHO» — CTYJICHT HE OCBOWJI 3HAYHTEIBHYIO YaCTh
YPOBEHB «2» (He- | COAEp)KaHWsl  Marepuajga  JJabopaTopHOM  pabOThI;  JTOMyCKaeT
YAOBJICTBOPU- CYIICCTBCHHBIC OIIMOKH B M3JIOKEHUU MaTcpuraia;, HEC YMCECT BBIACIUTDH
TCJ'IBHO) TJIaBHOC U CA€JIaTh BBIBOIbI.

Kputepuu oueHKH BBINOJHEHU pacyeTHO-rpaduyeckoi padorsl (PI'P)

PacuetHo-rpaduueckas pabora cocTOMT U3 6 pa3sHOBAPUAHTHBIX 3adad IO
TeMaM H3y4aeMoro Kypca JUCHMIUIMHBI <« 'MapaBiavKa»  MOPEANOIararolmnux
BBIIIOJIHEHUE THUAPABIMYECKUX PACYETOB, IIOCTPOCHUE THUAPABIUYECKUX CXEM,
rpauKoB WIKM JuarpaMm. 3aJjaHue Ha pacyeTHO-rpapuueKyto paboTy BBIIAIOTCS HA
1 - 2 "Henensax yue6HOro cemectpa. CTyIAeHThl caMOCTOSATEIbHO BhINONHAIOT PI'P u
MPEACTABIAIOT €€ B PYKOIMCHOM MWJIM IE€YaTHOM BHJE Ha Juctax ¢opmarta A4.
PacuetHo-rpadguueckass paboTa He MOXET OBbITh MPHUHATA U TMOMJIEKHUT JTOPaObOTKE B
cllyyae: OTCYTCTBUSI HEOOXOAMMOIO TIpadHuyeckoro marepuana Wi OTCYTCTBHUE B
rpaduueckoM MaTepuae HeOOXOJUMBIX 0003HauUEHUH (CUJIbI, JaBJIEHUS, PACCTOSHUS,
IUIOLAM U T.J.), UCIIOJIB3YEMBIX B Pacdere; HEKOPPEKTHOW OOpabOTKU pe3yJsbTaToB
pacueToB. Brimonnenue PI'P sBrsiercst o0si3aTenbHBIM 3JIEMEHTOM, BIUSIONIMM Ha
JOIIYCK, K Cllaye dK3aMeHa 110 JUCLIUILIHE.

Ta0muma &

Kpurepuu ouennBanus PI'P
Kpurepun oneHnBaHus

COTJIMIHO» — CTYACHT CaMOCTOATCIIBHO U B ITOJITHOM 00beMe BBITTOTHUII
PI'P norumyHo, mnocinenoBaTeNbHO MW APTYMEHTHUPOBAHO  M3JI0KWII
penieHue 3auay.

«Xopomro» — CTYACHT CaMOCTOSATCIBHO U B IIOJTHOM 00beEME BBINOIHUI
PI'P norumyHo, mnocinenoBaTebHO MW APTYMEHTHUPOBAHO  M3JI0KHII
pEICHUE 3aJa4, HO B PCIICHHWU 3ada4 HMCIOTCA HE3HAYUTCIBbHBIC

Onenka

Bricokuii ypoBeHb
«5»

Cpennuii ypoBeHb
«»
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OLIMOKU ¥ HETOYHOCTH.
«YHAOBJIETBOPUTEJIBHO» CTYJIEHT CaMOCTOSITEIbHO W B IIOJIHOM
o0veme BbmonaHwI PI'P, oxgHako B pelieHuM HUMEIOTCS OMIMOKU U

[Toporossiii ypo-

BEHb «3» HETOYHOCTH, OTCYTCTBYET IIOSICHEHHS METOJMKM pEeLIeHus 3ajad,
HeOpexxHoe odopmiieHne paboThI
«HEY/I0BJICTBOPHUTEIbHO» — CTYJICHT He BbINOIHWI PI'P
MuHUMaITbHBIN

YPOBEHB «2»

HpI/I IMOJIYUYCHUHN HeYIIOBJICTBOpI/ITCJIBHOﬁ OLOCHKMH II0 pacquHo-rpa(I)quCKoﬁ
pa60Te OHAa MMOAJIC)KUT UCIIPABJICHUIO U HOBTOpHOfI caayc.

Kpurtepuu oueHnBaHusI NPOMEKYTOYHOT0 KOHTPOJIS:

K »sk3ameHy nomyckaercss CTYAEHT, NOJHOCTBIO BBIIIOJHUBIINN BCE BUIBI
y4eOHOM 1 caMOCTOSTENbHOU PadOThI M CIABIINNA OTYETHBIE MAaTEPHUAIIBI.

DK3aMeH MPOBOAUTCS B YCTHOH (hopme B BUJE TOKIaAa CTYJEHTA M0 KaXIOMY
AK3aMEHAIMOHHOMY BOIIPOCY C IMPEICTABICHUEM HA JIUCTE OTBETA: YPaBHEHUH,
dbopmyn, pacueTHbIX cxeM, rpadukoB U T.II. U OTBETOB (ecnu MmoTpedyeTcs) Ha
JOTIOJIHATEIIbHBIE BOMPOCHI IIPETO1aBaATENS.

KauecTtBo ocBOeHUsI AMCHMIUIMHBI, YPOBEHb C(HOPMUPOBAHHOCTU 3aSBICHHBIX
YHUBEPCAJIBHBIX U 00HenpodecCUOHATbHBIX KOMIETEHIUH, 3HAHUS U YyMEHUs
CTYyJIEHTA OLICHUBAIOTCS B COOTBETCTBUHU C TPAJULIMOHHON TEXHOJIOTUEN:

Tabmuma 9

Kputepuu oueHnBanus pe3yJbTaToB 00y4eHHUS

Onenka

Kpurtepuu ouennBanus

Bricokuii ypoBEHb
«5»
(OTAM4YHO)

OLIEHKY «OTJIMYHO» 3aCIyXMBAeT CTYyIEHT, KOTOpPBIM H3JIaraet
COZIEpP’)KaHME BOIIPOCA JIOTMYECKH BEPHO, APIyMEHTHUPOBAHO, YMEET
NeNlaTh  BBIBOJBI; IPABUIBHO (OPMYIUPYET OCHOBHBIE 3aKOHBI
TUIPABIMKY; 3HAET U MPUMEHSET OCHOBHBIE (DOPMYNIBI M pacueTHbIE
3aBUCHMOCTH; BJAJACET METOJAaMHU pacyeTa THIPABIUYECKUX CHCTEM;
3HAeT YCTPOWCTBO, IMPUHUMII ACUCTBUS M OCHOBHBIE XapaKTEPUCTUKH
paboThl TUAPABINYECKUX MAIIUH U IPUBOJOB.

KoMnerenuum, 3akpernénspie 3a AUCHUIUIMHON, C()OPMHUPOBAHbI HA
YPOBHE — BbICOKMIA.

Cpennuii ypoBeHb
«»
(xoporo)

OLICHKY «XOpOLIO» 3aCiy’)KMBaeT CTYIEHT, KOTOPBIM M3Jaraet
COJIepKaHUE BOIIPOCA JIOTMYECKH BEPHO U IO CYIIECTBY, YMEET JAEJaTh
BBIBO/JIbI M IIPUBOJIUT IIPUMEPHI U3 IPAKTUKH, HO JTOIIYCKAET HEKOTOPHIE
HETOYHOCTHU U HE3HAUUTEJbHbIE OUIMOKH WJIM ONMCKH, YTO B LIEJIOM HE
BBI3BIBAET COMHEHHI B OCBOCHHMU IMCLIUILIAHBIL.

KommnereHuuu, 3aKkperyi€HHbIE 32 TUCUMIUIMHON, ¢)OpMHPOBaHbI Ha
YPOBHE — XOPOLIMi (CpeaIHuii).

[Toporossiii ypo-
BeHb «3» (ymoBiie-
TBOPHUTEIIBHO)

OILICHKY «Yy/IOBJIETBOPHMTEJBLHO» 3aCIIy’)KUBA€T CTYICHT, KOTOPBII HE B
IIOJJHOW Mepe BIAACET HABBIKAMU JIOTUYHO M apryMEHTHPOBAHO
u3jaraTh COJEp)KaHUWE MaTepuala, MMeeT OOIIHMe 3HAaHUS OCHOBHOIO
COJACpKaHrA AUCHUITIIINHBI 0e3 ocBoeHHS HEKOTOPLIX CYHICCTBCHHBIX
HOJ'IO)KCHI/II\/’I, AOITYCKAC€T HCTOYHOCTHU U 3aTPYAHACTCA B TCOPETUYCCKUX
BBIBOJIaX, OJHAKO YMCCT IMPUMCHATHL 3HAHUA U YMCHHUA B IMIPAKTUUCCKUX
paboTax, BJlaJieeT HaBbIKAMH pabOThl CO CIPaBOYHOM U y4eOHOM

J'II/ITCpaTypOI\/II, YMECT IMOJIb30BATHC HOPMATHUBHBIMU JOKYMCHTAMU.
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KoMnerenuum, 3akperénsple 3a AUCHUIUIMHON, C()OPMHUPOBAHbI HA

YPOBHE — 10CTAaTOYHBIIA.

OLICHKY «HEYJAOBJIETBOPUTEIbHO» 3aCIy)KUBACT CTYACHT, KOTOPBIM HE
MuHHMaJIBHBIA | OCBOWJI 3HAUUTEIBHYK) YacTh COJEP/KAHMS IHUCUUILIMHBI; JIOIYCKAeT

YPOBEHB «2» (He- | CYIIECTBEHHBIE OIMMOKMA B M3JI0KEHWU MaTepHaya; HE B MOJIHOW Mepe
YAOBJIETBOPU- BJIAJICET METOJIAMH BBITNIOJHEHHUS THAPABINYECKUX PAaCUYe€TOB; HE YMEET

TEJIBbHO) BBIJICJINTH TJIABHOE U CEJIATh BBIBOJIBI.
KoMnerenuum, 3akperui€éHHbIe 32 JUCHUIIMHOMN, He C()OPMHUPOBAHbI

7. YueOHO-MeTOAN4YeCK0e U MHPOPMALNIMOHHOE o0ecriedeHHe TUCHMIITIMHBI

7.1 OcHOBHAas JuTepaTypa

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

2. 'unpaBnvka, THAPOMAIIIMHBI U THAPOITHEBMOIIPUBO/I: Y ueOHOe TocoOue 1ist
By30B / Ctrecun C.IL [u ap.] - 2-e u3a. — M.: Akagemus, 2006. — 336 c.

3. Yxun b.B. I'mapaenuueckue mamunbl. — M.: U] « ®OPYM» - UTHOPA-M,
2011.-319c.

4. T'mapaBnuka W TUIpaBIdYecKUe MaliuHbL. JlabopaTOpHBIN NPaKTUKYM:
VYue6noe nocobue. / H.I'. KoxxeBnukora, A.B. Enun, H.A. [lleBkyH, A.B. [pansiii,
B.A. llleBkyHn, A.A. Lpim6an, b.T. bekumies - CI16.: M3gatensctBo «Jlanby, 2016. -
352 c.: un. - Pexxum gocrtymna https://e.lanbook.com/reader/book/76272/#1

5. Hazemuer A.C. I'mapaBinyeckue M MHEBMaTUYeCKHe cUcCTeMbl. HacTh 1.
[THeBMaTHuecKue MPUBOJBI U CPEJCTBA aBTOMAaTH3aluu. YueOHoe mocooue. — M.,
®opym, 2004. — 238 c.

7.2 lonosiHUTEIBHAS JIUTEpaTypa

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

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

3. Hazemues A. C., Poibanbuenko J[.E. IIHeBMaTuyeckue u rufpaBinyecKue
npuBobl U cucteMmbl. Y. 2. ['uapaBiandeckue npuBoabl U cucTeMbl. OCHOBBI: Y4eo-
Hoe 1tocooue. — M.: DOPYM, 2007. — 396 c.

4. I'mapasnuka u ruaponHeBmonpuBoj / benenkona FO.A. [u np.]. — M.: Dk3a-
MmeH, 2009. — 286 c.

5. Jlozoseukmii B.B. I'mapo- u  OHEBMOCUCTEMBI  TPAaHCIHOPTHO-
TEXHOJIOTUYECKUX MaiuuH: YueOHoe mnocobue. / B.B. Jlozoeukuit — CIIb.:
WznarensctBo «Jlanb», 2012. — 560 c.: un. — (YueOHuk nns By30B. CrenuanbHas
muteparypa). Pexxum nocryna: https://e.lanbook.com/reader/book/3808/#1
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7.3 HopmaTHBHBIC IPABOBbIC AKTbI

1. TOCT 17752-81*%(CT C2B 245 5-80) I'mapornpuBoa 00beMHBIA U ITHEBMO-
npuBoA. Tepmunsl u onpenenenns — M.: M3narenscTBo cranmapros, 1988 — 73 c.

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

3. TOCT 2.704-2011 Enunas cucteMa KOHCTPYKTOPCKOW JOKYMEHTALIHMH.

[IpaBuna BBIMOJHEHUS THAPABIMYECKUX W MHEBMaTthueckux cxem — M.: Cranpgap-
tuHdopm, 2012 — 16 c.

7.4 MeTogu4ecKue YKa3aHHsl, PEKOMEHAAUMH U APyrue MaTepuajbl K
3aHATUAM

1. KoxeBuukoBa H.I'. I'mapocratuka: meroamueckue ykazanus / H.I'. Ko-
xeBHUKoOBa, A.B. Emun, H.A. llleBkyH, A. B. [Ipansbiii ; Pocculickuii 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. IleBkyH[u np.] ; Poccuiickuili rocyaapCTBEHHBIM arpapHbIii
yauBepcuter —-MCXA nmenun K.A. TumupszeBa. - Mocksa: PTAY-MCXA umenn
K.A. Tumupszea, 2019. —154 c.—Tekcr : anextponnsiii. DOI: 10.34677/2019.049

3. KoxesnukoBa H.I'., Emun A.B., llleBkyn H.A. u np. ['mapasnuka, ruapo-
MalIuHBl U CENbCKOX035UCTBEHHOE BojlocHaOkeHue Yacte 3. 'mapaBianueckue ma-
bl [Ipaktukym / H.I'. KoxkeBuukoBa, A.B. Emun, H.A. [lleBkyH, A.B. JIpansbrii.
M.: U3n-Bo PTAY-MCXA, 2016. 82 c.

4. Koxesnukosa H.I'., Emun A.B., lleskyn H.A., Ipansiii A.B. ['mgpaBianye-
CKHE U MHEBMATUYECKUE CUCTEMBI TPAHCIIOPTHBIX U TPAHCHOPTHO-TEXHOJIOTUYECKUX
MaiuH u obopynoBanus: [Ipaktukym / H.I'. KoxkxeBuukosa, A.B. Emun, H.A. [lles-
KyH, A.B. JIpanbiiit M.: U3a-Bo P’ AY-MCXA, 2016, 115 c.

5. KoxeBnukosa H.I'., Emun A.B., llleBkyn H.A., [Ipansiii A.B. 'unpasnuka
U ruaponHeBMorpuBoa: Meronuueckue ykazanus / Koxxesuukosa H.I'., Enun A.B.,
[eBxyn H.A., dpansiii A.B. — M.: U3n-Bo PI'TAY-MCXA, 2016, 40 c.

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

7. KoxeBnukoBa H.I'., Emun A.B., [lleBkyn H.A., pansiii A.B. XKXypnan
nabopaTopHeIX pabor mno aucuuiuinHam  «lmapaBnuka», «lwapaBnuka H
ruapaBiIuyeckue MamuHbely, «l'uwaporazogumHamuka» U  «BomocHabxkenue» /
KoxesuukoBa H.I'., Emun A.B., llleskyn H.A., Ipansiii A.B. — M.: OO0 «YMI]
«Tpuana», 2015. — 44 c.
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8. Ilepeyennb pecypcoB MH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«/HTEepHET?, HEOOXOAMMBIX /IJIs1 OCBOCHUS AU CIIUTIUHBI

1. http://www.agrovodcom.ru OOO «ArpoBoakoM» OQGUIHUATIBHBIN aUIEp
KPYMHEHIIINX MPOU3BOAUTENCH HAacOCHOTO 00opymoBaHus Poccuu (OTKPBITHIA JOC-
Tyn).

2. http://nasos.info NASOS.info oTrpacneBoii mopran nocBsIIEHHBIH PHIHKY Ha-
COCOB (OTKPBITHIA TOCTYT).

3. http://library.timacad.ru DnexkTpoHHO-0uOMMOTeUHast cucrema [{Hb umenn
H.N. KeneznoBa ®I'6OY BO PI'AY-MCXA umenu K.A. TumupszeBa (OTKpBIThIN
JOCTYTI).

4. http://rucont.ru DnexkTpoHHO-0MOIMOTEYHAs cucTeMa «HanmonanbHbIi 1Ud-
posoii pecypc PYKOHT» (oTKpBITBIN AOCTYI).

5. http://www.techgidravlika.ru MuadopmannonHo-cripaBoyHas cucrtema (OT-
KPBITBINA JJOCTYTI).

9. IlepeyeHb NPOrpaMMHOro odecnedyeHuss 1 MHPOPMANUMOHHBIX CIIPABOYHBIX

CUCTEM
Tao6muma 10
IlepeyeHb NPOrpaMMHOro odecnev4eHus
HauMeHoBanue
Ne . HauMeHoBaHnue Tun T'ox
pa3aeiia yueOHOM ABTOp
n/n NporpamMmbl NporpamMmbl pa3padoTKu
JTUCIHHUIIJINH
Paznen 1 «I'mapaBnukay
Paznen 2 «['wapaBnuue- .
. OducHbplii na- .
1 |ckme MammHbD) Microsoft Office 365 . Microsoft 2021
Paznen 3 «['mapaBnuue-
CKHE TPUBOIBI

10. Onucanue MaTepuaJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM JIsI
OCyIlleCTBJIEHUS1 00Pa30BaTeJIbHOI0 NMpoLecca Mo JMCUMILINHE

Tabnuua 11
Ceenenus 00 00ecne4eHHOCTH CIIENMATM3HPOBAHHBIMHY aYAUTOPUSMH,
Ka0OMHeTaMM, J1a00paTOPpUAMHU

HaumeHoBaHMe cnienHaJIbLHBIX OMeLe-

HMI U MIOMelleHUil VI caMocTosATeIb- | OCHAIIEHHOCTDh clenuaabHbIX IOMelleHHil U 1o-

HOi1 padoThl (Ne yyeOHOro Kopmyca, Ne MellleHUH IS CaMOCTOSITeILHOIH padoThl

AyJAUTOPUH)
1 2
23 kopmyc, 7 ayauTopus 1.Oxpan ClassicLyra (MuB.Ne 410134000001609)

2. IIpoextop BenQMX711 (UHB.
Ne410134000001611)
3. docka HacteHHas 3-anemenTHas (MuB.Ne
210136000005980)
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23 kopmyc, 76 ayautopus 1. Crenn rugpaBiInyecKuil yHUBEpCaAIbHBIH J1abopa-
topubiil I'VJIC-1 (MuB.Ne 210134000002961)

2. CTeH ruipaBInyeCcKuil yHUBEpCallbHBIH J1abopa-
topubiil ['VJIC-2 “T'mapocTaruxa” (MuB.Ne
210134000002962)

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

4. Emkoctp ans Boabl (MuB.Ne210134000001926)

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

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

7. JlaTunk pacxoaa ¢ MHAUKAIIMEH apamMeTpoB
(MuB.Ne210134000002783)

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

9. lllxad cucreMpl ynpapieHus: ¢ HHAUKATOPaMH
(MuB.Ne210134000002784)

10. LlenTpoOexHbIE HACOCHI -21IIT
(MuB.Ne210134000002779; 210134000002780)

11. Creng KU (MuB.Ne 410136000005522)

12. Maket I'CT (MuB.Ne 410134000001760)

13. Yuebnoe obopynoBanue jmadoparopuu "IHEpro-
3¢ deKTUBHBIE CUCTEMBI YIIPABJICHUS MAIIUH U 000-
pynoBanus" (MuB.Ne 410124000603206)

Jlsist camocTOsATEIbHOM paboThl CTYAEHTOB TaK e MpelycCMOTpeHbl YuTasb-
HbIi 3a1 LlenTpanbHoil HayuHolt 6ubnuoTexu numenn H.U. XKenesnosa PTAY MCXA
umMenu K.A. TumupsizeBa 1 KOMHaATBhl CAMOTIOATOTOBKHU CTYJIEHTOB B OOILIEKUTHUSX.

11. MeToanuyecKkue peKOMEeHIAIMU CTYAEHTAM 10 OCBOCHHUIO M CIUTIHUHbI

OO6pa3oBaTenbHbIN MpoIlecC MO AUCIHUIUIMHE OpraHU30BaH B (opme ydeOHbIX
3aHATUN (KOHTaKTHas paboTa (ayAUTOPHOW M BHEAYAUTOPHOMN) 00ydJaroNIuXxcs ¢ mpe-
Mo/IaBaTelIeM U caMoCTosITeNbHasl paboTa oOydaromuxcs). YueOHble 3aHsATUs (B TOM
quclie TI0 peain3aliy MPaKTUYeCKON MOJArOTOBKH) MPEACTABIICHbI CIEAYIOIINMH BH-
JIaMU, BKJIIOYas y4yeOHbIE 3aHSTHUS, HANPABICHHbIE HA MPAKTUYECKYIO MOJTOTOBKY
00y4JaromuXxcs U MPOBEICHUE TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH:

JIEKUUHU (3aHATHS JIEKIIMOHHOTO TUIIA);

nabopaTopHblie paboThI (3aHATHUS CEMUHAPCKOTO THUIIA);

IpYHIIOBBIE KOHCYJIbTAINY;

WHIUBUIYaJIbHbIE KOHCYJbTAllUM U WHbIE y4eOHbIE 3aHATHSA, MpEeAyCMaTpu-
BaIOIIME UHIMBUIYAIbHYIO pabOTy MpernojaBaresis ¢ 00yJaronumcs;

caMoCTOsTeNbHasl paboTa 00yJaronInxcs;

3aHATHS WHBIX BUJIOB.

Ha yuyeOHbBIX 3aHATHAX 00y4Yaronirecs BHIMOIHAIOT 3allJIAHUPOBAaHHBIE HACTOS-
el mporpamMmoi OTJelbHbIe BUIBl YYEOHBIX pabOT, B TOM YMCIIE OTACIbHBIX 3Jie-
MEHTOB palOT, CBS3aHHBIX ¢ Oyaylie mpodeccuoHaIbHOM 1eITeNbHOCTHIO.
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[ToceleHne JIGKITMOHHBIX 3aHITHH SBISETCS 00s3aTeIbHBIM. [IpomyreHHbIH
JCKIIMOHHBIN MaTepuay He0OXOJAMMO 3aKOHCIICKTUPOBATh U MPEIOCTABUTH JIEKTOPY
JUTSL OTPAOOTKHU.

[Tpu mpoBeneHUH JTaOOPATOPHBIX PabOT CTYACHT JOHKCH UMETh CBOM TEpPCO-
HaJIBHBIN JKYPHAJI JIS BBITIOJIHCHHS JIAOOPATOPHBIX PabOT, KOTOPHIH OH 0popMIIsIET B
OTJCIBHOW TEeTpaJu WIIM Ha JUCTax ¢opMara A4 B COOTBETCTBUHU C YCTAHOBJIICHHOU
dbopmoii. Hanuume ogHOTO KypHaia Ha ABYX M Oojiee CTYJISCHTOB IMPH BBITIOJHECHUN
1abopaTopHOM pabOThI HEAOMYCTUMO.

[lepen HavamoM BBITTOJIHAEMOH JIabopaTOPHOU pabOTON CTYACHT JOJKEH ca-
MOCTOSITEIIBHO YSICHUTB: COJIepKaHHE pPadOThI, MOCICIO0BATSIBHOCTD BBITIOJHEHUS
HAOJFOICHUN W HM3MEPCHHUI, METOJHMKY OOpaOOTKH SKCICPUMEHTAJIbHBIX JTaHHBIX.
OOmme cBeeHUs O TeMaM JIaDOpaTOPHBIX PabOT MPEACTaBICHBI B METOJIMYECKHUX
yKa3aHUAX K MPOBEICHUIO 1abopaTopHbIX padot. [IponymieHHbIe 1abopaTOpHBIE pa-
OOTHI MOJIEKAT OTPAOOTKE B COOTBETCTBHUH C TparKOM OTpPabOTOK, COCTABIIIEMBIM
3a JIB€ HEJIeTH 10 KOHIIa y4eOHOTO cemecTpa.

[Tpr m3ydeHUM Kypca TUCHUILIMHBI 0CO00¢ BHUMAHUE CIICIYET yJCIUTh Clie-
TYIOIIMM BOIIPOCAaM: OCHOBHOE yYpaBHCHHME THAPOCTATHKH, CHIIBI JIaBJICHUS Ha ILIO-
CKHE ¥ KPHBOJIMHEHWHBIC TIOBEPXHOCTH, YpaBHCHUE bepHYsH, moTepu Hamopa, ucTe-
YCHHE KHUJIKOCTH Yepe3 OTBEPCTHS U HACAJKH, THIPABIMYCCKUH yaap, OCHOBHBIC T10-
KazaTtenu paboThl HACOCOB, paboYKe XapaKTEPUCTUK HACOCOB, XapaKTEPUCTUKA TPY-
OompoBoa, mapaieldbHast U TOCeI0BaTeNIbHAs pab0oTa HACOCOB, OOBEMHBIN THIPO-
TIPUBO/I.

Buabl u gopMbl 0TPa0OTKH NPONYIIEHHBIX 3AHATHI

CTyneHT, MpOMyCTUBIINN JIEKIIMOHHOE 3aHATHE, 00s3aH CAMOCTOSITEIIEHO MPO-
paboTaTh HPOMYIIEHHYIO TeMy (pa3ziei), MpeloCTaBUTh MPErnoJaBaTeIi0 KOHCIIEKT
MPOMYIIEHHOW JIEKIINN U OTBETUTh B YCTON (popMe Ha BOMPOCHI 3aJaBacMble MPEIo-
JaBaTeseM Mo TeMe JICKIHUH.

[IpomymieHHbIE Ta0OpaTOPHBIC 3aHATHS OTPAOATHIBAIOTCS B KOHIIE CEMECTpa B
COOTBETCTBHE C YCTaHOBJIIEHHBbIM Kadenpoil rpaduxom otpadotok. [lepea orpabot-
KO J1abopaTopHOii pabOTHl CTYIEHT CAMOCTOSTENIbHO HU3y4YaeT TEOPEeTHUECKUI MaTe-
puan mo TeMe paboThl, TOPSIOK €€ MPOBEICHUS U METOANKY OOpaOOTKH OIBITHBIX
TaHHBIX. [laHHBIC MOJIyYEeHHBIC TPY BBITIOJHEHUW MPOMYIIEHHOW TabopaTopHOi pa-
OOTBI 3aHOCHT B 3apaHee MOATOTOBICHHBIN oT4eT. [locne 0OpabOTKM OMBITHBIX JTaH-
HBIX OOPMIICHHBIH TOJDKHBIM 00pa30M OTUYET O BHITIOJHEHHUH J1A00paTOPHOU paboThI
NPEeOCTABIISACTCS BEAyLEMY IPENoJaBaTesto s 3aIlUThI.

12. MeToanyeckne peKOMEHIAUMH NPENOAABATEIAM 110 OPraHNU3aAIHMU 00yYeHUs
1O AUCHHILINHE

Haunyumeit ¢opmoii opranuzanuu o0y4yeHus: nucuuiiuHe «[ uapaBivkay
Mpe/ICTaBIACTCA Takas, IpU KOTOPOW BCe BUJbI YUEOHBIX 3aHATUN (Jiekuus, gabopa-
TOpPHBIE 3aHATHUS, pacueTHO-rpaduyeckue paboThl) 00pa3ylOT €IUHbIA B3aMMOCBS-
3aHHBIA Y4eOHBIN Tponecc. [ 1aBHBIM 3BEHOM 3TOTO MpoILEcca SIBISIOTCS JIEKIUHU, Ha
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KOTOpBIX HaJlaraeTcsi OCHOBHOE COJIepKaHUE Kypca M JAeTcsi Hay4yHash U MeToJuye-
CKasg YCTaHOBKAa B M3y4Y€HHUU MpernojaaBaeMoil aucuumiiubbl. [Ipu ycnoBun cBoeBpe-
MEHHOTO 3aKperuieHHus JEKIIMOHHOTO MaTepualia Ha TPYNIOBBIX 3aHATUSX U B IPO-
1I€CCEe BBIMOJIHEHUS JOMAITHUX 33/IaHUM CTYACHTHI SBISIOTCS Ha OYepeHbIC JEKIUU
JO0CTaTOYHO MOJATOTOBJICHHBIMU JJISI UX POCTYIIUBAHUS U YCBOCHHUSI.

Bo Bpems nekuuii AeMoHCTpanusl CIaioB WM Npe3eHTaluil sSBIsSeTCA Mpe-
nourutenbHee. [I[puMenenne cinaiioB U npe3eHTanuii Tpedyer TIaTeabHol padboThl,
M0 METOJUYECKOMY O0ECIEYEHUIO TaKUX 3aHATUI: 0TOOP HEOOXOIUMBIX (PparMeHTOB
(GUIBMOB U CNANIOB, TOJ00p WILTIOCTpAUi U YepTexeH, MpoBepKa KauecTBa UX Je-
MOHCTpAIIUH, 3aTPAYUBAEMOI0 BPEMEHS U T.I.

IIpoBenenue J1abopaTOPHBIX 3aHATHI SBIACTCS OJHUM U3 BaOKHEUIIUX d3Jie-
MEHTOB 3aKpEIJICHUSI MPOUJEHHOr0 MaTepHalia, a TakkKe MPUOOpETeHUs MpaKTHye-
CKHUX HaBBIKOB CTYJIEHTAMHU.

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

— 1IeJIbI0 J1a00paTOPHOIl paboTHI;

— TEOPETHUYECKUM MaTepuajoM, He0OOXOJUMBIM /Ji BBIMOJHEHUS AaHHOW pa-
OOTHI;

— TIOPSAJIKOM BBITIOJIHEHUS pa0OTHI M CHATHEM HKCIIEPUMEHTATbHBIX JaHHBIX;

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

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

Ha nabGoparopayio paboTy CTYyIE€HT JOJKEH MPHUATH C MOATOTOBIEHHBIM KOH-
CIEKTOM JIa0OPATOPHON PabOTHI.

Bce naboparopnbie paboThl T1OIKHBI OBITH 0POPMIIEHBI B OT/IeTbHOM <«OKypHa-
Je AJis J1abopaTOpHBIX PabOT». DTO MOKET ObITh OTJEIbHAS TETPaab, B KOTOPOU CTY-
JICHT HAa OCHOBE METOJMYECKHX PEKOMEHJAlUi IJis MpOBeACHUsl 1abopaTopHOUl pa-
00ThI, pa3pabOTaHHBIX KaQeapol, TOTOBUT CBOM MEPCOHAIbHBIN KOHCIEKT, MO0 OT-
JEeNbHBIA pa3paOOTaHHBIM U U3JAHHBIN Kadenpoil MakeT KOHCHEKTa JIabopaToOpHOU
paboTHI.

[Ipu gocTaTOYHON TEXHUUYECKOW OCHAIICHHOCTH y4eOHOW abopaTopuu Ka-
(deapsl CTYACHTHI BBITTOJIHSIOT Ja00paTOPHYIO paboTy, MpeABapUTEIbHO Pa30UBIINCH
no «Opuragamy», BKIOYaromuM B ce0s o 4 — 5 crynenToB. Eciu e HeT Takoil Tex-
HUYECKON BO3MOXKHOCTH, TO JiabopaTtopHasi paboTa BBINOJHSETCS cpa3y Bced Moi-
rpynnoit wiu ‘2 noarpynmsl. [Ipu 3ToM npenogaBaTenb pacupenesieT MEXIy CTY-
J€HTaMU 00sI3aHHOCTH IO BBIMIOJIHEHHUIO J1TA0OpaTOpPHON paboThI, CTapasich 3aJeuCT-
BOBaTh B pab0OTE KaK MOKHO OOJIbIIE CTYJIEHTOB.

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

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

[locne BbIMONIHEHUs JaOOpPaTOPHO paboTHI Ieecoo0pa3HO MPOBOAUTH €€
«3aluTy». JTO MO3BOJSET CTYJAEHTaM €lle pa3 MOBTOPUTh U OCMBICIUTH MPOMIEH-
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HbIl MaTepUaJ, a NPenojaBaTelllo OLEHUTh CTEIeHb YCBOSHUS TIPOMIEHHOTO CTY IEH-
TaMu Matepuana.

Texyiee TecTHpoBaHHe LEIECOOOPA3HO NMPOBOANTH 2 pa3a B TEYEHUE CEMe-
ctpa. C ero moMoulpio IpoBEPSETCs] YCBOSHUE CTyIEHTAMK MaTepuaa, IpoHIeHHOTO
3a 5-7 Hemenb. DTa NpoBepKa AOHKHA OBITh JOCTATOYHO TIIYOOKOM ¢ TeM, Y4TOOKI OJI-
HOBPEMEHHO CIIy>KUTb IIOATOTOBKOH K IPECTOsIEeMY DK3aMEHY.

J1oJKHO OBITH pa3paboTaHO HECKOJIBKO BAPHAHTOB TECTOBLIX 3aJaHHUH C TEM,
4TOOBI OJ1U3KO CHISILLME CTYICHTHI UMEeJIH pPa3sHbIe BAPUAHTHI.

Tecr KejaTenbHO KOMIIOHOBATh M3 IBITU WM JECSATH BOIPOCOB IIPUMEPHO
OJINHAKOBOHA CJIOKHOCTH, 4TO oOJieryaeT MpernojiaBaTesl0 BBICTABIEHHE OIEHOK I10
KOJIMYECTBY BEPHBIX OTBETOB. 1IpHM MpOMEKYyTOUHOM HHCIe PaBHBIX IO CIIOKHOCTH
BONPOCOB, HapuMep, 7 — 8 MOXKHO IPUIATh KaXIAOMY BOTPOCY BECOBOU KO3(GHUITH-
€HT B 3aBHCUMOCTH OT CJIOKHOCTH C TAKHUM PacdeTOM, UYTO CyMMa BECOBBIX K03(du-
UEeHTOB paBHsIack 10.

HeynopineTBOpUTENBHO HANMCAHHBIM TECT MEPENUCHIBAETCS CTYACHTAMU IIO-
BTOPHO 110 IPYTOMY BapHUaHTy. BaXHBIM METOAMYECKIUM TpeOOBaHUEM IIPH IIPOBE/IE-
HUK TECTHPOBAHUS SIBJACTCS CBOEBPEMEHHOE O3HAKOMIIEHHE CTYICHTOB C JOMYIIEH-
HbIMH B HEM OLIIMOKaMHM.

IIporpammy paspatoraJ: -

Jpauelit A.B., k.T.H. € AP Crate o,
" (noanuce)
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PELIEH3USA
Ha padouyro nporpammy aucuuiuinibl «b1.0.11 'mapaBauka»
OIIOII BO no nanpajenuto 35.03.06 ArpourkeHepusi, HaPaBJeHHOCTh MaIuHbI U anmapa-
ThI iepepaldaThIBAIOIINX IPOU3BOICTB
(kBasM(pukanus BbINYCKHUKA — 0aKajaBp)

[TynseBbim Hukonaem HukonaeBuueMm, K.T.H., JOUEHTOM Kadeapbl TPAKTOPOB U aBTOMOOH-
neit Unctutyra mexanuku u sHepretuku um. B.IL lNopsukuna PITAY-MCXA um. K. A. Tumupsize-
Ba, (Jajee MO TEKCTYy PELEH3EHT), IpOBeldeHa peleH3us paboueld mporpamMmbl JUCLUILIMHBI
«b1.0.11 T'uapasauka» OIIOIT BO no nanpasnenuro 35.03.06 «ArpouHKeHEpUs», HAIIPaBJICH-
HOCTbh «MalllHbI U annapatsl nepepadaTbIBalOIUX MTPOU3BOJICTBY» (YpOBEHb O0yUeHHS - OakayaB-
puat) paspaboranHoit B ®I'bOY BO «Poccuiickuii rocyiapcTBeHHbIN arpapHblii YHUBEPCUTET —
MCXA umenu K.A. TumupszeBa», Ha kadenpe TEIUIOTEXHUKH, TUPABINKUA U 3HEPT000eCIeUeHUSI
npennpusTuil (pazpadotunk — Jpansiii Anekcanap BinagumupoBuy, K.T.H.)

PaccMoTpeB npencTaBiieHHbIE HA PELIEH3UIO MaTepUabl, PELEH3EHT MPHILIET K CAEAYIOIINM
BBIBOJIAM:

1. IlpeapsBienHas pabouasi mporpamMma AucUUIUINHBL «['mapaBaukay» (najgee 1Mo TEKCTY
[Iporpamma) coomeemcmeyem tpeboBanusim ®I'OC BO no nanpasienuto 35.03.06 «Arpounxe-
Hepusi». [Iporpamma codeporcum Bce OCHOBHBIE pa3fielibl, coomeemcmeyem TpeOOBaHUSAM K HOpMa-
TUBHO-METOMUYECKUM JOKYMEHTaM.

2. llpencraBnennas B [lporpamme akmyansnocms yaeOHON TUCHUIUIMHBI B paMKax peaju-
3auuu OIIOIl BO ue nodnexxcum comHnenuro — MTUCUHUIUIMHA OTHOCHUTCS K 0OSI3aTENIbHOM YacTu
yueOHoro nukia — b1.

3. IlpencraBnennsie B llporpamme #eru AUCUUILIMHBL coomeemcmeyiom TPeOOBAHUSIM
®I'OC BO nanpasnenus 35.03.06 «ArpouHKeHEPHI».

4. B cootBerctBuu ¢ Ilporpammoii 3a nucuuminnaoil «I'mapaBiimkay 3aKpeIuieHo 3 Kom-
nemenyuu. /lucuunnuna «'uapaBauka» u npeacrasieHHas [lporpamma cnocobna peanuzosamo
UX B 00bsIBIIEHHBIX TpeOoBaHMsIX.. Pe3ynbTarel 00yueHus, npeacrasieHHsle B [IporpamMmme B kare-
rOpUsiX 3HaTh, YMETb, BIAJIETh coomeemcmeyion CueluupuKe U coAepKaHUI0 TUCHUIUIMHBI U de-
MOHCMPUPYION 803MOICHOCHb TIOTYIEHHUSI 3asIBJICHHBIX PE3YJIbTAaTOB.

5. Obwas Tpyno€MKocTh AUCUUIINHBL «['mapaBaukay cocrapiseT 3 3a4€THBIX €IUHUIIBI
(108 yacos/u3 HUX NpakTUyecKas noaAroroBka () yacos).

6. Mudopmanus o B3aMMOCBSA3HM W3y4aeMbIX AUCLHUILIMH U BOIPOCAM UCKIIOYEHHS TyOJn-
pOBaHUsI B COJEPKAHUM TUCLUMIUIMH coomeemcmeyem NEUCTBUTENbHOCTH. JlucuuruimHa «I'ma-
paBJMKay B3auMocBsizaHa ¢ apyrumu guctuimuHamMu OITOIT BO u YyeOHoro miaHa mo Harpas-
nenuto 35.03.06 «ArponH>XKeHEpHs» U BO3MOKHOCTh 1yOJIMpPOBaHUS B COJIEPKaHUU OTCYTCTBYET.

7. llpencraBnennas [Iporpamma mpenrnosaraer MCIOJIb30BaHHE COBPEMEHHBIX 00Opa3oBa-
TEJIbHBIX TEXHOJIOTUH, UCIIOJIb3yEMbIE TP pPeaIM3alluy PAa3IMYHBIX BUIOB yueOHOH paboThl. Pop-
MbI 00pa30BaTEIbHBIX TEXHOJIOTUN_coomeemcmayiom Cieu(pUKe TUCIUTUTHHBIL.

8. Ilporpamma nucuuiuael «I'mapaBiaukay npeanonaraet 20 3aHITHH B HHTEPAKTUBHON
dbopwme.

9. Buppl, conepxaHue U TPyIOEMKOCTh CaMOCTOSITENIbHON pabOThl CTYyJE€HTOB, IPEICTaB-
nenHsle B IIporpamme, coomeemcmsyrom TpeGOBaHMSIM K MOATOTOBKE BBITYCKHHUKOB, COJEpKa-
muMes Bo @I'OC BO namnpasnenus 35.03.06 ArponHkeHepuUs.

10. [IpencraBnennsle u onucanHele B [Iporpamme Gopmbl mexyuyeii OLEHKU 3HAHUM (BbI-
MOJIHEHUE M 3aIiuTa JabOopaToOpHbIX PabOT, ydyacTue B TECTHUPOBAHUH, BBIIIOJHEHUE PACUETHO-
rpaduyeckoil paboThl U aAyAUTOPHBIX 3aJaHUIX - padoTa ¢ TEXHUUECKOU JIUTEpaTypoi), coomsem-
cmeyrom crienndrke TUCIUIUIMHBI U TPEOOBAHUSAM K BBIITYCKHHUKAM.

@opMa MPOMEKYTOYHOTO KOHTPOJIA 3HAHWU CTYAEHTOB, MpeaycMoTpeHHas lIporpammoii,
OCYILIECTBIISIETCS B (JOpME IK3aMEHa, UTO coomeemcmeyem CTaTycy AUCUMIUIUHBL, KaK JUCHUTLIH-
HBI 00s13aTenbHON yacTu yueOHoro nukia — b1 ®T'OC BO nanpasnenus 35.03.06 ArpouHxeHepus..

11. ®opmbl OLIEHKHU 3HAHWM, TpeAcTaBiIeHHBIC B [Iporpamme, coomeemcmeyrom crnenuduke
JTUCLMIUIMHBI U TPEOOBAHUSM K BBIITYCKHUKAM.
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12. Yuebno-meronuueckoe obecrmedeHre AUCHMILUIMHL] IPEICTABICHO: OCHOBHOM JuTepa-
TYPO# — 5 HCTOYHHUKA (6a30BEIA y4EOHHK), OMOIHUTENIBHOM JTUTEPATYPOH — 5 HAUMEHOBAHMIA, ITe-
PUOJIMYECKAMH M3JaHUSAMKM — 2 MCTOYHHKA CO CCBUIKOH Ha SJIEKTPOHHBIE pecypchl, MHTepHeT-
pecypenl — 3 UCTOYHUKA U coomeemcmesyem TpeboBarusm ®T'OC BO nampapienus 35.03.06 Ar-
POHIDKEHEPHSL.

13. MareprajibHO-TeXHHYeCKOe ObecredeHne MUCHUIUIMHEl COOTBETCTBYET CHEIi(pHUKe
AUCHHUILIAHE] «]'mapaBnnka» U obecleunBaeT HCIONB30BAHUE COBPEMEHHBIX 06PA30BATENBHBIX, B
TOM YHCJIE HHTEPAKTUBHEIX METOJOB 00yYeHu .

14. MeTtonnueckie peKOMEHIANH CTYIEHTaM U METOJNYECKUE PEKOMEHIAIINH NPEIOfaBa-
TEeJISIM 110 OpraHU3aluK OOYYEHHMs [0 JUCHMIUIAHE JAIOT IIPEACTABICHHE O CrielubuKe o0ydeHus
10 AucHHIUIAHE «[ HApaBIMKa.

OBIINHUE BbBIBOJAbI
Ha ocHoBaHW# IIPOBEICHHOH PELIEH3MH MOKHO CJEIATh 3aKIIOYEHHE, 9TO XapaKTep, CTPYK-
Typa H coaepikaHHe pabo4ed nporpammel pucnumiuHbl «I'uapasnuka» OITOIT BO no zampapie-
Hio 35.03.06 ArpouHKeHepus, HaNpaBleHHOCTh «MalMHBI U anmapaTsl IlepepabaThIBAIOIINK
np0H3BQ<10TB» (kBamuduKanus BBITYCKHHKA — 6akanaBp), paspabotanunas JlpassiM A.B., K.T.H., co-
otsercTByer TpeboBanusm GI'OC BO, coBpeMEHHBIM TpeGOBaHUAM DKOHOMMKH, PHIHKA TPYAa U
[IO3BOJIUT NIpH €€ pealin3alliy YCIEIHO 00ecneYnTh GOPMUPOBAHHE 3asBICHHBIX KOMIIETCHITH.

Penensent: Ilynses Huxonait HukomaeBmd, K.T.H., OHEHT Kadeapsl TPAKTOPOB M aBTOMOGHIIEH
Wucruryra Mexanukn u sHepretuku uMm. B.II. Topsukmra PTAY-MCXA um. KA.
Tumupszera,

« £y o9 2022 r.
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