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AHHOTALIUA

padoueii nporpammbl yueOHoii gucuumiinabl 51.0.11 «F'HAPABJIMKA» nos
MOATOTOBKH 0aKAaJaBPOB N0 HANPaBJIeHUIO MOAT0TOBKH 35.03.06 «ArpouHike-
HepHUsD», HANPaBJIEHHOCTH « TeXHUYeCKuil cepBUC B ArpONpPOMbIIIIIEHHOM KOM-
ieKkce», « Texuuyeckue cucremMsl B arpodusHece», «MalmimHbl M 000py10BaHUE
JJISl XPAHEHUS U MepepadoTKH CeJIbCKOX03SMCTBEHHOW NPOAYKIMM

Heab ocBoeHUs1 IMCUMILVIMHBI: TMPUOOpETEHHE CTYACHTAMH YMEHUH U
HABBIKOB OIpPEJENITh KPYyr 3aJad B paMKaxX TOCTaBICHHOW Ied W BBIOUPATH
ONTHMAJIbHBIE CIIOCOOBI UX PEIICHHMsI; PEIlaTh THIOBBIC 3a7a4u MPodhecCuOHATBHOM
NEATEIbHOCTH Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB  MAaTEMAaTHUYECKUX U
€CTECTBEHHBIX  HAyK; y4yacTBOBaTb B  NPOBEACHUU  HKCIEPUMEHTAIbHBIX
UCCIICIOBAHUM  JIIi  BBIMIOJHEHUS MPOU3BOJACTBEHHO-TEXHOJIOTMYECKUX  BHUJIOB
NEeATEeNbHOCTU

MecTo qucHUNJIMHBI B Y4eOHOM IUIaHe: JTUCHMIUIMHA BKJIIOYEHA B 00s3a-
TEJIbHYI0 YacTh YUeOHOTO IUIaHa IO HampaBieHUo moAroToBku 35.03.06 «ArpouH-
Jenepus», nuki b1.0O, nucuuminHa OCBauBaeTca B 5 CEMECTPE.

TpeOoBaHus Kk pe3yjbTaTaM OCBOCHHMS JUCHUILUIMHBI: B PE3YyJIbTATE OCBOE-
HUSL TUCHUIUTMHBI (GOPMUPYIOTCS CIEAYIONINE KOMIETEHIIUU (MHIUKATOPBI TOCTHXKE-
Husa komnerenuun): YK-2 (YK-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 coaep:xkanue gqucuuniuubi: ['mapocraruka. CocTostHUS aOCOTIOT-
HOTO ¥ OTHOCHUTEIIBHOTO PaBHOBECHUS KUIKOCTH. [ MapOocTaTHueCcKOe JIaBICHUE U €ro
cBOMCcTBa. AOCONIOTHOE M M30BITOYHOE JaBieHUE, BakyyM. Cuia JaBICHHS KUIKO-
CTH HA IUIOCKHE W KPHUBOJMHEWHBIE MOBEPXHOCTHU. ['MIOpoamHamuKa. YpaBHEHUE
bepnymm s moToka WAEaNbHOW M PEATbHOM KUAKOCTH. DU3MYECKUN CMBICH H
rpadudeckas HHTEpIpeTanus ypaBHeHUs bepHyum. PeKuMbl TBYKEHHSI KUKOCTH.
[Torepu Hamopa no anuHe. MecTHble nmoTepu Hamnopa. Mcredenue yepes malble OT-
BEPCTUS B TOHKOW CTEHKE M HACAaJKU IPU MOCTOSTHHOM Hamope. l'uapaBiuyeckuii
yaap B HamopHoMm TpyoOompoBoje. Kiaccudukanus tpyoonpoBoaoB. HasHaueHwue,
KJaccuduKaus THAPABIMYECKUX MAIIMH U 00JacTh npumeHeHus. [lapamerpsl, xa-
pakTepusyroie padoTy HacCOCOB: I0/aya, Harop, MOIIHOCTh, K. JuHamuueckue
Hacocbl. O0bemMHbIe Hacochl. HazHaueHue u oOmiasi XxapakTepucTruKa ruaporpuBoa.
Knaccudukanus ruiponpuBoioB.

OO6mas TpynoeMKocTh AUCHUILIAHBI: 108 wacos/3 3au. ex.

IIpoMesKyTOYHBIN KOHTPOJIb: SK3aAMEH

1. Heab ocBOEHUST AMCUUTIIIMHBI

Lenpto ocBoeHMA AUCHUIUIMHBI «l'WapaBinuka» sBIsSETCS (HOpMHpOBAHHE Y
oOyyJaronuxcsi KOMIETEHINI, 00eceunBatoIuX CIIOCOOHOCTh K ONPEIEIEHUIO KpY-
ra 3aja4 B paMKax IOCTaBJI€HHOHN LEIH U BbIOOPY ONTUMAJIbHBIX CIIOCOOOB UX pelle-
HUS, UCXOJISl U3 JEUCTBYIOLIUX MPABOBBIX HOPM, UMEIOLIUXCS PECYPCOB U OrpaHuye-
HUM; PEIICHUIO TUIOBBIX 33]a4 Npo(heCcCUOHATBHON IEATETbHOCTH Ha OCHOBE 3HAHUM
OCHOBHBIX 3aKOHOB MAaTEMAaTUYECKUX U E€CTECTBEHHBIX HAayK C IPUMECHCHUEM HH-
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(dopMaIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH; YYaCTHIO B MPOBEACHUN IKCIIEPH-
MEHTAJIbHBIX MCCIIEI0BaHUH B MPOGECCHOHATBHON IEATEIHHOCTH C UCIIOJIb30BAHUEM
COBpeMeHHBIX 1U(ppoBIX HHCTPYMEHTOB (Google Jamboard, Miro, Kahoot) u mpo-
rpaMmMHbIX poaykToB Excel, Word, Power Point, Pictochart u ap.

2. MecTO IMCHUILUIMHBI B y4e0HOM mpoiecce

JucounnuHaa « 'mapaBiarka» OTHOCHTCS K o0s3arenbHoi yacTu biaoka 1 «Jluc-
HUIUTMHBL (MOyJH)» y4yeOHoro tuiana. Jucuumivna «[ uapaBinkay peaiusyercs B
cootBercTBUM ¢ TpeboBanusmu OI'OC, OIIOIT BO u YuebGHoro miaHa mo Hampas-
nenuto 35.03.06 «ArpouHkeHepus», HallpaBIEHHOCTH «MaluHbl U anmnaparsl rnepe-
pabaThIBAIOIINX TPOU3BOICTBY.

[IpenmiecTByOmuMHA KypcaMu, Ha KOTOPBIX HEMOCPEICTBEHHO OazmpyeTcs
nucuuminHa «['uapasnvkay sBisitoTest «Marematukay (1 u 2 kype, 1, 2 u 3 cemect-
pbl), «®Puzuka» (1 u 2 kypce, 2, 3 u 4 cemectpsnl), «Teopernueckas mexanuka» (1
Kypc, 2 cemectp), «Haueprarensnas reomerpus» (1 kypc, 1 cemectp) u «uxenep-
Has rpaduxa» (1 kypc, 1 u 2 cemecTpsl).

Jucuunnuua «l'uapaBiaukay SBISIETCS OCHOBOIIOJAralOUIEd H3YUYEHHS Clie-
OYIOMUX TUCHUIUIMH: «MaluHel 1 000pyJIOBaHHUE [IJIsi XPAHEHHUS U TepepadOTKU
CEJIbCKOXO03SIICTBEHHOM MPOAYKIHUMN»; « T€XHOJIOTUSI CEIbCKOXO03SIMCTBEHHOTO Mallu-
HOCTpOeHUs»; «OCHOBBI TEOPUH U TEXHOJOTUYECKHUE CBOMCTBA MOOMIIbHBIX dHEpre-
TUYECKUX CPENCTB»; « TOIIMBO M CMa304YHbIE MaTepuaiby; « TeXHOIOrus peMOHTa
MalluH».

OCOOEHHOCTHIO JTUCIUIUIMHBI SIBIIETCS HE TOJBKO €€ TEeOpEeTUYecKoe, HO
MPUKJIAHOE 3HAYEHUE MPHU TOJITOTOBKE OakallaBpOB JaHHOTO Tpoduiis. 3HaHwus, mo-
Jy4€HHBIE B XOJI€ OCBOCHHUM NUCIUIUIUHBI «I UJIpaBirKay, HEOOXOAUMBI I pealu-
3alMU MPOU3BOJICTBEHHO-TEXHOJIOTHYECKUX BUJIOB JICSITEILHOCTH, & UMEHHO OIpee-
JICHUS! KpyTa 3a/1ad B paMKax IMOCTaBJIEHHOU 1M U BRIOOpAa OMTHMAIBHOTO CIIoco0a
WX PEIICHMS, UCXOJ W3 JCUCTBYIOIIMUX MPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U
OTPAaHUYCHMI; pelIeHUs TUIIOBBIX 33/1a4 MPOo()EeCCUOHANTBHOMN NeATeIbHOCTH Ha OCHO-
BE 3HAHUN OCHOBHBIX 3aKOHOB MaT€MaTHMYECKUX M €CTECTBEHHBIX HayK C MpUMEHE-
HUEeM HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHM; ydacTusi B MPOBEACHUU
HKCIIEPUMEHTAILHBIX UCCIIEI0BAHUM B MPO(ECCUOHATBHOM EeATETbHOCTH.

PaGouast nporpamma auctuIuiabl «[ MapaBiauka» Uisi MHBAJIUAOB U JIUI] C OT-
PaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbsI pa3paldaThIBAETCs MUHIMBHUIYAIbHO C yue-
TOM OCOOEHHOCTEH MCUXO(U3NIECKOTO PA3BUTHS, UHINBUIYATHHBIX BO3ZMOXHOCTEH
Y COCTOSIHUS 3/I0POBBSI TAKUX 00YyYarOIIuXCsl.

3. IlepeyeHb MIAaHNUPYEMBbIX Pe3yJabTATOB 00y4eHHS M0 TUCHHUILIHHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHUSI 00pa30BaTeIbHOM
NMporpaMMmbl

N3yyenue naHHOW ydueOHOW AMCIMIUIMHBI HANpaBlIeHO Ha (HOPMHUPOBAHHE Y
00ydJaronmxcsi KOMIETEHIUH, MPeICTaBIEHHBIX B Tabwie 1.



TpeOoBaHus K pe3yabTaTaM 0CBOCHHS Y4eOHOM TUCUHMILIMHBI

Tabmuua 1

Kon u conepxanue

B PE3YJIbTATC U3YUCHUS yqe6H0171 JUCITUITIIMHBI O6anIOHlHeCH JOJIDKHBI:

NEATEILHOCTH Ha OCHOBE 3Ha-
HUM OCHOBHBIX 3aKOHOB Ma-
TEMATUYECKUX U €CTECTBEH-

OCHOBHBIX 3aKOHOB Ma-
TEMATUYCCKUX U CCTC-
CTBCHHBIX HAYK JJIA

KHUOKOCTH, COCTABJIAIO-
e OCHOBY pacucTa rua-
PaBINMYCCKHUX CUCTCM;

THUAPABINYCCKUX CUCTEM C

PUMEHEHNUEM COBPEMEH-
HBIX HU(POBBIX UHCTPY-

Ne Kon Conepanne HHAWUKATOPa JTOCTH-
n/m | KOMTE KOMIIETEHINH (MU €€ 4acTH) PCHITE 3HATh YMETh BIIAJICTh
TEHIINN KOMIIETEHIINH
(vm ee yacTh)
1. |YK-2 Cnocoben onpenensats kpyr | YK-2.1 crocoOb! GopMyJIUpPOBa- | POPMYIUPOBATH B PaMKaX | HABBIKAMU (hOPMYITHPO-
3aJa4 B paMKax MOCTaBJIeHHOM | DOpMyIupyeT B paM- | HHS COBOKYITHOCTH B3au- |IOCTaBJIEHHOM II€JIU MPO- |BaHUSA B paMKax MOCTaB-
IIeJTN ¥ BEIOWPATH ONTUMAalb- | KaX MOCTaBJICHHOMW Ie- | MOCBSI3aHHBIX 3aJad ISl | €KTa COBOKYITHOCTh B3aH- |JICHHOMW IEJIN TIPOEKTa
HbI€ CIIOCOOBI X PELICHUS, JIM TIPOEKTAa COBOKYII- | AOCTHXKEHMSI TOCTABJIECH- | MOCBS3aHHBIX 3a]1ad, COBOKYIHOCTHU B3aUMO-
UCXOJs U3 IEUCTBYIOIIMX Npa- [HOCTh B3aUMOCBSI3aH- | HOM LM MPOEKTa oOecrneunBaroIIMX €€ 10c- | CBSI3aHHBIX 3a7a4, o0ec-
BOBBIX HOPM, UMEIOIIMXCS pe- |HbIX 3aJa4, o0ecredn- TH)KEHHE. NEYNBAIOIINX €€ JOCTH-
CYpCOB M OTpaHUYEHUN BAIOILIUX €€ JOCTHXKE- OTIPEEIIATh OKUJAEMbIE | KEHHUE.
Hue. OnpenenseT 0Xu- pe3yJIbTaThl PELICHNS Bbl- | HABBIKAMH ONpEAEICHUs
JlaeMbl€ PE3yJIbTaThl JICJIEHHBIX 3a]a4. OKUJJAEMBIX pe3yJbTa-
peleHust BbIIEICHHBIX TOB PELLEHUsI BbI/IEICH-
3a/1a4 HBIX 3aja4.
VYK-2.3 METO/bI peIIeHUs KOH- pelaTbh KOHKPETHBIE 3a- | METO/IaMU PeIIEeHUs
Pemaer  KOHKpETHBIE | KPETHBIX 3a/1a4 MPOEKTa  |J1ad MPOEKTa 3asiBJICHHOTO | KOHKPETHBIX 3a/1a4 Mpo-
3aJad [POEKTa 3asB-|3asABJIECHHOIO KayecTBa M |KayecTBa M 3a YCTAHOB- | €KTa 3asBJICHHOrO Kaye-
JIEHHOT'O KauecTBa U 3a|3a YCTaHOBJIICHHOE BpPEMs. |JIEHHOE BpEMSI. CTBa U 3a YCTaHOBJICH-
YCTAHOBJICHHOE BpeMsi HOE BpeMsl.
VYK-2.4 (GopMBbI NpeicTaBICHUS My OJIMYHO TPEICTABIATh | HABBIKAMH Ty OJIMIHOTO
[TyGnuyHO mnpeacTaB-|pe3yibTaTOB PELICHUS pe3yJbTaThl PELICHUS NpeCTaBICHUS PE3YIlb-
JSET pe3yJbTaThl pe-|3ajad MpoeKTa. KOHKPETHOM 3aJ]auM [PO- |TaTOB PELIEHUS KOH-
LICHUS KOHKPETHOU eKTa. KPETHOM 3aJ1auu poeK-
3a/1a4M MPOEKTa Ta.
2. |OIIK-1 |CnocoGen pemats Tunossie  |OINIK-1.2 OCHOBHBIE ITOJIOKEHUS peuiaTh TUMOBBIC 33/1a4M | HABBIKAMHU pacyeTa ruj-
3a1a4u IpoQecCuOHaATHLHON Wcnonb3yer  3HAHMS |CTaTUKU U JUHAMHUKU JUISl pacyeTa CTaHJIapPTHBIX | PaBINYECKUX CUCTEM U

noabopa ruApOMeXaHH-
YECKOro 000py10BaHUs




HBIX HayK C IPUMEHEHUEM
UH(POPMALIMOHHO-
KOMMYHHUKAI[IOHHBIX TEXHO-
JIOTHUI

pelieHusl  CTaHJapT-|yCTPOMCTBO U MpaBUIIa MEHTOB.H [IPOrPaMMHBIX

HBIX 3a/Jay B arpouH- |3KCIUlyaTallui TUAPABIU- |IIPOIYKTOB

KEHEPUH YECKHUX MallTiH. (Excel,Mathcad.u np.)

OIIK-1.3 3HaTh MH()POPMAITMOHHO- | YMETh HCIOJb30BaTh WH-|BJaJETh HABBIKAMU UC-
[Ipumensier uHpOpMa- | KOMMyHHKALIMOHHBIE TEX- | (HOpMAI[IOHHO- N0JIb30BaHUs HHPOPMA-

IIMOHHO-
KOMMYHUKAI[HOHHBIC
TCXHOJIOTMKM B pcHic-
HUM THUIOBBIX 33734
npodeccroHaIbHOM
JeSTeILHOCTH

HOJIOTUHU JI PCUICHUA
TUIIOBBIX 3aa4 rugpaB-
JIUKH

KOMMYHHUKAIITUOHHBIC TCX-
HOJIOTHH 1JId PEIICHUA
TUIIOBBIX 3aa4 TuApaB-
JINKH

ITUOHHO-
KOMMYHHKAI[MOHHBIX
TEXHOJIOTHUM I perie-
HUS TUIOBBIX 33724
TUIPABJIVKHU, HABBIKAMH
00pabOTKH U MHTEPIIpE-
Taruu HHPOPMAITIH C
MOMOIUIbIO IPOrpaMM-
HBIX TpoaykToB Excel,
Word, Power Point, Pic-
tochart u n1p., ocyiecTs-
JICHUs] KOMMYHUKalUU
nocpeactsoM Outlook,
Miro, Zoom.

OIIK-5

CriocobeH y4acTBOBaTh B IpO-
BEJICHUU SKCIIEPHUMEHTAIbHBIX
UCCJIeIOBaHMM B mpodeccro-
HAJILHOU JIEATEIbHOCTH

OIIK-5.1

Hcnonb3yet coBpe-
MCHHBIE METOJIBI DKC-
MEPUMEHTATILHBIX UC-
CIICIOBAHMI M UCIIBITA-
HUM B mpodeccro-
HaJIbHOH NIeATEILHOCTH

COBpPEMEHHBIE METO/bI
SKCIEPUMEHTATBHBIX HC-
clIeJOBaHUU U UCIIBLITAHUN
B PO eCCHOHATHHOU
JIeSTEILHOCTH.

MPOBOJUTE DKCIIEPUMEH-
TaJIbHBIE UCCICA0BAHUS U
UCTIBITaHUs B Ipodeccro-
HAJILHOU JEATEIILHOCTH.

COBPEMEHHBIMHU METO-
JlaMH SKCTIEPUMEHTAITb-
HBIX UCCIICIOBAHUMN 1
UCTIBITaHU# B Tipodec-
CHUOHAJILHOM JIeATEIIHLHO-
CTH.

OIIK-5.2

[Tox pykoBoacTBOM
cnenuaincra ooiee
BBICOKOU KBaJIU(hUKa-
LMY YYacTBYET B IPO-
BEJICHUH SKCTICPUMEH-
TaJbHBIX UCCIEI0BA-
HUSX TPOIIECCOB M HC-

METO/bl TEOPHH TUTAHHPO-
BaHUSI HKCIIEPUMEHTA, Ma-
TEMATUYECKOM CTaTUCTH-
KW, TEOPUU BEPOSTHOCTEM,
METPOJIOTHH.

IPOBOJUTH  AKCIIEPUMEH-
TaJbHOE  WCCIICIOBaHHE
WM QHAJMTUYECKOE OIH-
CaHME TEXHUYECKOTo 00b-
eKTa;

UCIIOJIb30BaTh COBPEMEH-
HbIEe KOMITBIOTEpPHBIE IPO-
rpamMmbl  17s1 00paboTKH

HaBBEIKAMM IIO0 COCTaBJIE-
HUIO IJIaHa TPOBEICHUS
AKCTICPUMEHTATbHBIX

UCCIICIOBaHNA U 00pa-
0OTKE pe3yJbTaTOB JKC-
MEPUMEHTOB C MOMOIIBIO
MPOTPaMMHBIX TNPOAYKTOB
Excel, Word, Power Point,
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MBITAaHUAX B TIpodec-
CUOHAJIBLHOU JIeSITEIIb-
HOCTH

pe3ynbTaToB
MEHTA.

JKCIIepH-

Pictochart u np.




4. CTpyKTYypAa U cofepKaHue TUCIUIIIHUHBI

4.1 Pacnpenesienre TpPyA0EMKOCTH AMCHUILIMHBI 10 BUIaM padoT

OO6mas TpyI0€MKOCTh AUCIHUILIMHBI cocTaBisier 3 3ad.ed. (108 wacoB), ux
pacrpeseneHye 1Mo BujiaM padoT B 5 ceMecTpe MpeACTaBlIeHo B Tadaule 2.

Tabawnia 2
Pacnpenesienue Tpya10EéMKOCTH JUCHMILUIMHBI 10 BHAaM padoT Mo ceMecTpam
TpynoémkocTh
Buj yue6Hoii padoThl yac. ceMecTp

NeS
O01mas Tpy10€MKOCTb TUCIHUILIMNHGI 110 Y4eOHOMY IIJIaHY 108 108
1. KonrakTHas padora: 52,4 52,4
AyauTopHas padora 52,4 52,4
8 Mom uucue:
aexyuu (J1) 16 16
nabopamopnvie pabomuwl (JIP) 34 34
KOHCYIbmayuu nepeo 9K3aMeHOM 2 2
KOHMAaKmHuas paboma Ha npomexicymounom konmpone (KPA) 0,4 0,4
2. CamocrositeabHast padora (CPC) 55,6 55,6
pacuémmuo-epaghuuecxas paboma (PI'P) (noocomoska) 10 10
camocmosmenvHoe uzyueHue paz0enos, Camono020mosKa 21 21
(npopabomka u nO8MopeHue 1eKYUOHHO20 MAmepuala u ma-
mepuana y4eOHUK08 U yueOHblX nocoOull, n0020mMosKa K 1a00-
PAMOPHBLIM 3AHAMUAM U M.O.)
Iloozomoska k sK3ameHy (KoHmpoib) 24,6 24,6
Byt npoMeKyTOYHOTO KOHTPOJIS: DK3aMeH




4.2 Conep:kanue TUCHUIIAHBI

Ta0muna 3
TemaTnyeckuii IJIaH y4eOHOM IUCHUIIINHBI

HanmeHnoBaHue pa3/ie/ioB U TeM AynutopHas padora | BHeayauTopHas

JUCIUILINH TGO JI JIP IIKP padora CP
Pasznen 1 'mapaBauka 64 10 24 30
Tema 1. I'mppocratuka. I'mapocraTuueckoe 10 2 2 6
NaBJIEHUE U €0 CBOICTBA
Tema 2. AOconioTHOE U HW30BITOYHOE JAB- 16 2 8 6

nenne. Cuia JaBJICHHUA XUIKOCTH Ha IIJIO-
CKHE U KpHBOHHHefIHLIG IMMOBCPXHOCTHU

Tema 3. 'mnponunamuka. YpasHenue bep- 12 2 4 6
HYJUIM I 3JIEMEHTApHOM CTPYWKH WHe-
AJIbHOU KUIKOCTH

Tema 4. Ilotepu Hamopa. Mcreuenue xuu- 14 2 6 6
KOCTH Yepe3 OTBEPCTHS U HACAJKHU

Tema 5. I'mapaBmuueckwuii yaap. Kimaccudu- 12 2 4 6
Kalys TpyOOonpoBOJIOB

Pa3znen 2 'mapaBianyecKkue MalIMHbI 28 4 8 16
Tema 6. HasnaueHue u KiIacCUpUKAIMA 14 2 4 8
ruapaBinueckux MammuH. Paboune xapak-

TEPUCTHKH LIEHTPOOEKHOTO Hacoca

Tema 7. KaButauus. Haznauenue, ycTpoii- 14 2 4 8
CTBO, TIPUHIIUI EHCTBUS OOBEMHBIX HACO-

COB

Pasznen 3. I'uapaBimyeckue U MHEBMATH- 13,6 2 2 9,6
YyecKHe MPUBOJBI

Tema 8. Hasnauenue u oOmias xapakrtepu- 13,6 2 2 9,6
CTHKa TUJPO- ¥ MTHEBMOMPHUBOJIOB.

KoHncyabTanum nepex 3K3aMeHOM 2 2

KontakTHasi paGoTa Ha MPOMEKYTOYHOM 0,4 0,4

koHTpoJie (KPA)

Bcero 3a 5 cemecTp 108 16 34 2.4 55,6
HWTtoro mo fucuumInHe 108 16 34 2.4 55,6

Paznen 1 I'mapaBiauka

Tema 1. I'mapocraTuka. 'mapocTaTuyeckoe 1aBjieHNE U €ro CBOMCTBA

O6mue cenenusd. Ilonstue <«okuaKocTh». OCHOBHBIE (PU3MUECKHE CBONCTBA
KUJIKOCTU. Mozenn XKUuJIKOM Cpepl: uaealibHas, HbIOTOHOBCKAss U HEHbIOTOHOBCKAA
KUAKOCTU. CHUIIbI U HANPSIKEHHUS, JEUCTBYIOIIMNE B )KUIKOCTH.

I'uppocraruka. CocTosiHug aOCOJIIOTHOTO U OTHOCUTEIBHOTO PABHOBECHS
KUAKOCTH. ['mapocrarnueckoe AaBieHHe W ero cpoiictBa. JuddepeHuuanbHbie
ypaBHEHUS PAaBHOBECHS >KUIKOCTU (ypaBHEHUS Oiinepa). HHTerpupoBaHue
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YPaBHEHUN paBHOBECUS NJIi OTHOCUTEIBHOIO M AOCOJIOTHOIO MOKOSI OJTHOPOJIHOM
HEC)KUMAeMON KUIAKOCTH. OCHOBHOE YypaBHEHME TruapocTtaTuku. IloBepxHocTn
PaBHOTO JaBJICHUS.

Tema 2. A0cosroTHOE U M30bITOYHOE AaBJeHue. CHila JaBJIeHUS KUIKOCTH
HA IJIOCKHE U KPUBOJIMHEHbIE IOBEPXHOCTH

AGCo0THOE M M30BITOUHOE JaBieHHEe, BakyyM. lIIbe3omeTpuyeckas BbICOTA.
I'mppocratnyeckuil U Nbe30METpUYECKUN Hanopkl. ['eoMeTpudeckas HHTEPIPETALUs
OCHOBHOTO ypaBHEHHUS THUAPOCTaTUKH. Metoasl M TpuOOpHl A HU3MEPEHUs
nasienusi. CooOmatomuecs cocyabl. 3akoH [lackans. [lpuHOUOBI ©W  CXEMBI
VCII0JIB30BAHUS 3aKOHOB T'MAPOCTATUKH B THIPABIMYECKUX MAIIMHAX.

Cuna paBieHMS >KMJIKOCTH Ha IUIOCKME NOBEPXHOCTH. LleHTp naBieHus.
Omopbl  ruApocTaTHdeckoro  AasieHus. Cuna  gaBieHMs  KMJAKOCTH — Ha
KPUBOJIMHENHBIE MOBEPXHOCTU. ['OpU30OHTaIbHBIE M BEPTHUKAJIbHAS COCTABIISAIOIIME
cuibl. Temo naBnenuns. 3akoH Apxumena. OCHOBBI TEOPHUH IJIABAHUS TEI

Tema 3. I'mapoamHammuka. YpaBHeHue bepHy/im as1i dJieMeHTapHOMI
CTPYHMKH H1€AJTbHOU KUIKOCTH.

I'unponnHamuka. Knaccudukanus BUJIOB JBUKEHUS KHUIKOCTH.
HeycranoBuBLIeecs ¥ ycTaHOBUBILEECS ABM)KEHUE KUAKocTU. JInHus Toka. TpyOka
TOKa M DJJeMeHTapHass crpyiika. Ilonstue o BuxpeBoM U 0€3BUXPEBOM
(norenmanbHoM) nBwkeHuW. Ilotok kunkoctu. Pacxon. JKuBoe ceueHue,
CMOYEHHBI IEpUMETP, TuApaBIvueckuil paauyc. CpenHss CKOPOCTh IOTOKA.
YpaBHeHHE HEPa3pbIBHOCTM IIPU  YCTAHOBUBIIEMCS IUIABHO M3MEHSIOIIEMCS
JBWKCHUU KUIKOCTH. Y paBHEHUE bepHYIUIN 111 3JIEMEHTapHOU CTPYHUKHU MIEaTIbHON
KUJKOCTH. YpaBHeHUE bepHyiun Uil MOTOKa MACAIBHOW W PEaIbHOM KUAKOCTH.
dusnueckuii cMbIca U rpaduyecKas UHTEpHpeTanus ypaBHeHus bepuymu. Pexumbl
JIBWKEHUS KUAKOCTHU. [lynbcanuu ckopocTer u nasieHun. Yucno PeliHonbaca u ero
KPUTHYECKOE 3HAYCHHE.

Tema 4. Ilorepu Hanopa. UcTeyeHune KUIAKOCTH Yepe3 OTBEPCTHS U HA-
CaIK1

[Torepu Hanopa no anune. @opmyna Jlapcu-Beiicbaxa. Koaddunuent Hdapcu.
®opmyna [lle3n. MectHble MOTEepH Hamopa Mpu TypOYJIEHTHOM YCTaHOBHUBIIEMCS
nBKeHUN Kkuakoctd. KoadduimeHT MecTHbIX comnpoTuBieHud. Mertoasl
npUOOPHI ISl UI3MEPEHUS PacXoa KUIKOCTH.

Hcreuenne dyepe3 Mayible OTBEPCTHS. B TOHKOM CTEHKE M HACaAKW IIpU
NOCTOSTHHOM Hamope. Buael cxatust ctpyu. Buabr HacankoB. KoadduiumenTs
pacxoja, CKOpOCTH, C:KaTus CTpyd. Bakyym BO BHEIIHEM HWJIMHAPUYECKOM HACAJKE.
Koaddumment pacxoma cucremsl. VictedeHne yepe3 Maibie OTBEPCTHS B TOHKOM
CTEHKE U HACaJIKu MPY MEPEMEHHOM HaIope.

Tema S. I'mapasaudeckuii ynap. Knaccupukauus rpyoonpoBoaos

I'mapaBnuyeckuit  yaap B HamopHoMm TpyoOompoBoge @Dopmyna H.E.
KykoBckoro. CKOpOCTh pacrpoCTpaHEHUs yAapHOil BoiHbL. Pa3a rHApaBIMYECKOTO
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yaapa. Ilpsmon wm HenpsMmoW ruapaBiauyeckud ypaap. [luarpamma wu3MeHeHUs
JABJICHUS Y 3aJBUKKH.

Knaccudpuxanust tpyObonpoBoaoB. ['wapaBivueckuii pacyeT KOPOTKUX U
JUIMHHBIX TpyOompoBoaoB. Pacuer mpocroro tpyborpoBoja. Pacuer TynukoBoi u
KOJIBLIEBOU CETH TPyOOIIPOBOJIOB.

Paznen 2 I'mapaBiinyeckre MAIIUHbI

Tema 6. HazHauenne n KJIacCH(PUKANUA TMAPABIMYECKHNX MamuH. Pado-
YyHe XapaKTePUCTHKH IEHTPOOEKHOr0 Hacoca

O6mme cBenenusi. Hasnauenue, kimaccudukanusi TUAPABIMYECKUX MAIIMH U
oOnacte npuMmeHeHus. Ilapamerpsl, Xapakrepusyolue padOTy HAcocoB: I0jaya,
HaIop, MOIIIHOCTb, KIIJI.

Junamuueckue Hacockl. LlenTpoOexHnbie Hacochl. HazHaueHue, ycTpoiicTBO,
OPUHLUN JEeUCTBUSA, 00JIaCTh MPUMEHEHHUS, JOCTOMHCTBA W HEIOCTATKHU. Y CIIOBHS
0€30MacHOro 3amycka U OCTAaHOBKHM LIEHTPOOEKHBIX HacocoB. OCHOBHOE ypaBHEHHUE
JOTIACTHBIX HacocoB (ypaBHeHue Oinepa). dopmylia TEOpPETHUYECKOro Hamopa
HEHTPOOESXKHOTO Hacoca. Paboume XapaKTEepUCTUKH LEHTPOOEKHOTO Hacoca.
WcnbiTanust 1eHTpoOEKHbIX HacocoB. [locTpoeHue pabouux XapakTEpUCTHK TI0
HKCIIEPUMEHTAIBHBIM JIAHHBIM.

OcHOBBI TeOpUHU MO00MS JIONMACTHBIX HACOCOB. Y eNIbHAsI YacTOTa BpallCHHUS
Hacoca. Tunu3anus JIONacTHRIX HACOCOB MO yAelbHOU yactote. [lepecuer paboumnx
XapaKTEPHUCTHK JIOMACTHBIX HACOCOB Ha JPYTYIO0 4acTOTy BparieHuu. Pabora nacoca
Ha CEeTh, paboyas Touka. PerynampoBanue mojgadu J0MaCTHBIX HACOCOB.

Tema 7. KaButauus. HazHaueHue, yCTpoiicTBO, MPUHIUN ACHCTBUA 00b-
€MHBbIX HACOCOB

[locnenoBarenpHas W mapajuielibHas paboTa HacocoB Ha ceTb. llpenenbHas
BBICOTAa BCAChIBaHUs M KaBUTalUs. MeToabl U cpelacTBa OOpbObI C KaBUTALMEH.
[Ton0Oop HEHTPOOEKHBIX HACOCOB MO KaTaJIOTYy.

O6bemubie Hacochl. [lopiiHeBsie Hacochl. Haznauenue, ycTpoicTBO, MPUHIUI
NENCTBUA, 00JIacTh MPUMEHEHHMs, JOCTOMHCTBA M HenocTaTku. HepaBHOMepHOCTH
[0/Ia4y¥ TIOPUIHEBBIX HACOCOB, CIOCOOBI OOpPHOBI ¢ HEpaBHOMEPHOCTHIO. ['paduku
HEPAaBHOMEPHOCTH  MNojauyu. PerynumpoBanne mnojgayud. POTOpHbIE  HAcCOCHI
(lecTepeHHble, BHUHTOBBIE), POTOPHO-IIMOEPHBIC, MOPIICHBKOBBIE OCOOEHHOCTU
KOHCTPYKUMU U MPHUHLMI JEHCTBUS. XapaKTEPUCTHUKU U CIIOCOO pPEryJupOBaHUs
nojgayr. O6paTuMOCTh POTOPHBIX HACOCOB

Paznen 3. 'mapaBiauyeckre U MHEBMaTHYeCKUE MPUBO/IbI

Tema 8. HazHauenue u 001asi XapaKTepUCTHKA TMAPO- U ITHEBMOINPHBO-
NOB.

Haznauenue u oOmas xapakrepuctuka ruaponpuBojaa. Knaccupukanus ru-
pOIIPUBOOB.
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O6bemubIil ruaponpuBo. Haznauenne n oOmas XxapakTepucTHka 00BEMHOTO

ruaponpuBoaa. JloctomHcTBa 00beMHOTO TUApOINpuBoAa. [IpuMeHeHne 0O0bEeMHOTO
ruapornpuBoia. OCHOBHBIE 3JEMEHTHl THAPONpPUBOJA. CXeMbl HEPETryJIUpyeMOro
TUPOIPUBOJIA, TUIPOTIPUBOAOB C IPOCCEIBHBIM PETyJIMPOBAHUEM, C MAIITUHHBIM pe-
rynupoBanveM. [lpuHuun neicTBus oObeMHOro rujaponpuBoga. OCHOBHbIC Mapa-
METPBI, XapaKTepU3yroIre 00bEMHbIE THIPONPUBObL. THUIIOBBIE CXEMBbl 0ObEMHOIO
ruaponpuBojia. OObeMHBIA THAPONPUBOJL C PA3OMKHYTOW M 3aMKHYTOU LUPKYJISIIH-
eil paboueii xuakocTu. CocTaBieHUE CXEM THAPONPUBOJIOB.

CtpykTypHas cxema nmHeBMoIpuBoa. CTOUHMKM cxkaToro Bo3ayxa. [ITHeBma-

THUYECKHE HUCIIOJHUTEIIbHBIE YCTPOUCTBA. PacnipenenurenbHas U peryaupyromas an-
naparypa. KonTponbsHO-u3MepurenbHas anmaparypa. BernomorarensHas anmaparypa
(pUIBTPHI-BIATOOTICTUTEIIN, MACTOPATTBUTUTEITH ).

4.3 Jlekuuun/nadopaTopHbie 3aHATHS

Taomuna 4
Copneprkanue JIeKIHiT/1a00pPaTOPHOI0 MPAKTUKYMA M KOHTPOJIbHbIE
MeponpuATHS

dopMmupyemasi
Ne Ne u Ha3BaHMe JIEKIUI/ KOMITET I Bux KoJu-Bo
n/n e pasnena JIa00pPATOPHBIX 3aHATHI (MHAuKcaTOp KOHTPOILHOTO | gy, 0y

AOCTHKEHH S MepONpPUATHA

KOMIIETEHINH)

L. Pasznen 1 'mapaBianka 34
Tema 1. I'mn- | Jlexmust Ne 1 VK-2 (YK-2.1; 2
poCTaTHKa. I'mppocratuka. I'mapocratuue- | YK-2.3; VK-

I'mapocratu- | ckoe AaBIEHUE U €T0 CBOWCTBA 2.4); OIIK-1
YeCKOe JaB- (OIIK-1.2;
JICHHUE U €TO OIIK-1.3);
CBOMCTBA OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlaboparopnass padora Ne 1.1 | YK-2 (YK-2.1; | 3ammra mnabo- 2
«OcHOBHBIE busnueckue | YK-2.3; YK- | patopupix pa-
CBOWCTBA KUJIKOCTEN» 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. YK-2 (VK-2.1; 2
comoTHOe 1 | AOcomotHoe u  m30bITouHoe | YK-2.3; VK-
n30biTouHoe | mapienwe. Cunma  gaBnenus | 2.4); OIIK-1
JIaBJICHUE. J)KUJIKOCTH Ha IUIOCKHE U KpH- (OIIK-1.2;
Cwuna naBie- | BOJMHEWHBIE MOBEPXHOCTH OIIK-1.3);
HUS JKUIKO- OIIK-5 (OIIK-
CTH Ha TUIO- 5.1; OIIK-5.2)
ckue v Kpu- | Jlaboparopnas padora Ne 1.2. | VK-2 (YK-2.1; | 3amura mabo- 2
BosIMHENHBIE | «['mapocTtarnyueckoe nasienue. | YK-2.3; YK- | paropHbeIx pa-
IIOBEPXHOCTU | MeTobl U cpenctBa aig usme- | 2.4); OIK-1 oor
peHus naBJIeHHs» C 00paboT- (OIIK-1.2;
KOU pe3yJIbTaTOB JOKCIEPUMEH- OIIK-1.3);
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Dopmupyemasn
KOMIIeTEeH LU

Bun

Ne N Ne u HazBaHMe JIeKIUii/ Koxa-Bo
n/n ? pasiena JIa0OPaTOPHBIX 3aAHATHH (MupuKcaTOp KONTPOIBHOTO | gy, 00p
JOCTHXKCHUSA MepoONnpUuATHUSA
KOMIIeTEHIINH)
Ta ¢ wucnonb3zoBanueMm Excel | OIIK-5 (OIIK-
i Mathcad. 5.1; OIIK-5.2)
Jlaboparopnast pabora Ne 1.3.| YK-2 (YK-2.1; | 3ammra nabo- 2
«HUccnenoanne 3akona Ilac- | YK-2.3; VK- | paropubix pa-
KaJIsh» 2.4); OIIK-1 | 6ot
(OIIK-1.2;
OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
JlaGopatopnast pabora Ne 1.4. | YK-2 (VK-2.1; | 3ammra mabo- 2
«Omnpenenenne cunbl ruapo- | YK-2.3; VK- | paropubeix pa-
cratudeckoro gamieHus Ha | 2.4); OIIK-1 | 6ot
IJIOCKYIO CTECHKY» (OIIK-1.2;
OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlabopatopnast pabora Nel.5 | VK-2 (VK-2.1; | 3amura mabo- 2
«3akoH Apxumena» Ilepssiii | YK-2.3; VK- | patopHbeIXx pa-
pyOexHbI KOHTpOJIb oOHnaiH | 2.4); OIIK-1 | 6ot
TECTUPOBAHUE C UCIIOJIb30BA- (OIIK-1.2; TECTUPOBAHUE
HueM cucteMbl Moodle. OIIK-1.3); Nel(tembr 1 —
OIIK-5 (OIIK- | 2)
5.1; OIIK-5.2)
Tema 3. T'mn- | JIexmust Ne 3 YK-2 (VK-2.1; 2
poaunamuka. | ['maponunamuka. VYpaeaenuwe | YK-2.3; VK-
YpaBHeHuE bepnynnu s snemenrtapnoit | 2.4); OIIK-1
bepnymm CTPYHKHU UACATBHON KUAKOCTH (OIIK-1.2;
1 DIIEMEH- OIIK-1.3);
TapHOM OIIK-5 (OIIK-
CTpyHKH 5.1; OIIK-5.2)
UeaTbHOM Jlabopatopnast pabora Ne 2.1. | VK-2 (VK-2.1; | 3ammra mabo- 2
KUIKOCTU «HccnenoBanue ypaBHeHusa | YK-2.3; YK- | patopsbix pa-
bepnynm» 2.4); OIIK-1 | 6ot
(OIIK-1.2;
OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
JlaGopatopnas paGora Ne 2.2 | VK-2 (VK-2.1; | 3amuTta mnabo- 2
«Pexumbl aBmwkeHus xuako- | YK-2.3; VK- | patopubix pa-
ctu. Onpenenenue yncna Peii- | 2.4); OIIK-1 | 6ot
HOJIBICA» (OIIK-1.2;
OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tema 4. Ilo- | Jlekuus Ne 4 VYK-2 (VK-2.1; 2
Tepu Hanopa. | [lorepu Hamopa. HWcreuenne | YK-2.3; VK-
Hcrteuenne xKuakoctu uyepe3 oreepctus u | 2.4); OIIK-1
KAOKOCTHU Hacajaku (OIIK-1.2;
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Dopmupyemasn
KOMIIeTEeH LU

Bun

hE Ne paznena et | (MHAUKATO KOHTPOJbHOT0 e
n/n pasi JIA00PATOPHBIX 3aHATHI A P P Yacos
JOCTHXKCHUSA MepoONnpUuATHUSA
KOMIIeTEHIINH)
yepes3 OTBep- OIIK-1.3);
CTHS U Ha- OIIK-5 (OIIK-
CaJIKu 5.1; OIIK-5.2)
JlaGopatopnas pabora Ne 2.3. | YK-2 (VK-2.1; | 3ammra mabo- 2
«Ompenenenue koddpduuuenta | YK-2.3; VK- | patopueix pa-
ruapaBinueckoro Tpenus 1o | 2.4); OIIK-1 | 6ot
JuinHe TpyOB» ¢ 00paboTKO (OIIK-1.2;
pe3yJIbTaTOB JKCIIEPUMEHTA C OIIK-1.3);
ucnonb3zoBanueM Excel wmm | OIIK-5 (OIIK-
Mathcad. 5.1; OIIK-5.2)
Jlaboparopnast pabora Ne 2.4. | YK-2 (YK-2.1; | 3ammura mnabo- 2
«Omnpenenenne kodpdummen- | YK-2.3; YK- | patopubix pa-
TOB MECTHBIX conpoTuBinenuit» | 2.4); OIIK-1 | 6ot
(OIIK-1.2;
OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
JlaGopatopnas pabora Ne 2.5. | YK-2 (VK-2.1; | 3amuTta mnabo- 2
«Omnpenenenne koddpdummen- | YK-2.3; YK- | paropHbeIx pa-
TOB pacxoja, cxarus u ckopo- | 2.4); OIIK-1 | 6ot
CTU P UCTEYEHUU U3 OTBEp- (OIIK-1.2;
CTUH U HACaJgKOBY OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tema 5. Tun- | Jleknma Ne 5 VK-2 (YK-2.1; 2
paBimuueckuid | 'mppaBnmueckuit ygap. Knac- | VK-2.3; VK-
yaap. Kiac- | cudukanus Tpy0onpoBo10B 2.4); OIIK-1
cudukanus (OIIK-1.2;
TpyOOIpOBO- OIIK-1.3);
J10B OIIK-5 (OIIK-
5.1; OIIK-5.2)
JlaGopatopnast pabora Ne 2.6. | YK-2 (VK-2.1; | 3amuTta mnabo- 2
«Meroapl omnpenenenust pac- | YK-2.3; VK- | paropubix pa-
xoma ckuakoctH. Pacxomome- | 2.4); OIIK-1 | 6ot
pB» (OIIK-1.2;
OIIK-1.3);
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Jlabopatopnast pabora Ne 2.7. | YK-2 (YVK-2.1; | 3ammura mabo- 2
«HccnepoBanne ruapasmuue- | YK-2.3; VK- | patopHbeIX pa-
CKOTo yJapa B HamopHoMm tpy- | 2.4); OIIK-1 | 6ot
6onpoBoae» Bropoilt pybex- (OIIK-1.2; TECTUPOBAaHUE
HBI KOHTPOJIb OHJIAWH TECTH- OIIK-1.3); No2 (temsrt 3-5)
poBanue c¢ wucnonb3oBanuem | OIIK-5 (OIIK-
cuctembl Moodle. 5.1; OIIK-5.2)
2 Paznen 2 TuapaBianyecKne MANIMHBI 12
Tema 6. Ha- | Jlexmust Ne 6 YK-2 (VK-2.1; 2
3HA4YCHUE U Hasnauenue u knaccupukanus | YK-2.3; VK-
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Dopmupyemasn
KOMIIeTEeH LU

Bun

Ne N Ne u HazBaHMe JIeKIUii/ Koxa-Bo
n/n ? pasiena JIa0OPaTOPHBIX 3aAHATHH (MupuKcaTOp KONTPOIBHOTO | gy, 00p
JOCTHXKCHUSA MepoONnpUuATHUSA
KOMIIeTEHIINH)
KIaccuuka- | ruapaBiInueckux mamuH. Pabo- | 2.4); OIIK-1
1Us TUIPAB- | YUE XapaKTePUCTUKH LIEHTPO- (OIIK-1.2;
JTUYECKUX OCKHOTr0 Hacoca OIIK-1.3);
MaruH. Pa- OIIK-5 (OIIK-
Ooume xapak- 5.1; OIIK-5.2)
TEPUCTUKH YK-2 (VK-2.1; 2
HEHTPOOEK- VK-2.3; VK-
Horo Hacoca | JlaGoparopHas pabota Ne 3.1. 2.4); OIIK-1 | 3amwmra maGo-
«HcnpITanne HeHTPOOESKHOTO (OIIK-1.2; paToOpHBIX pa-
Hacocay OIIK-1.3); oot
OIIK-5 (OIIK-
5.1; OIIK-5.2)
YK-2 (YK-2.1; 2
YK-2.3; VK-
Jlaboparopnas padota Ne 3.2. 2.4); OHK-,I samura  nabo-
«ITom6op Hacoca Mo KaTaaory» (OIK-1.2; | patopurix  pa-
OIIK-1.3); oot
OIIK-5 (OIIK-
5.1; OIIK-5.2)
Tema 7. Ka- YK-2 (YK-2.1; 2
Buramus. Ha- Texus Ne 7 YK-2.3; VK-
3Ha4YCHUE, 2.4); OIIK-1
N Kasnranusa. Haznauenue, ycr- .
YCTPOMCTBO, . . (OIIK-1.2;
| PTG oS
JEUCTBUSA OIIK-5 (OIIK-
00BEMHBIX 5.1; OIIK-5.2)
HacoCoB VYK-2 (VK-2.1; 2
JlaGopatopHas pabota Ne 3.3 VYK-2.3; VK-
«IlocTpoeHue xapakTepucTUK 2.4); OIIK-1 | 3amwmra mabo-
TpybOonpoBoga» ¢ 06paboTKoN (OIIK-1.2; paTopHBIX pa-
pPe3yIbTaTOB IKCIIEPUMEHTA C OIIK-1.3); oot
ucIoab30BanueM Excel. OIIK-5 (OIIK-
5.1; OIIK-5.2)
YK-2 (YVK-2.1; 2
YK-2.3; VK-
JlaGopatopHnas pabota Ne 3.4. 2.4); OIIK-1 | 3amura mabo-
«ITapannenbHas u nmocie0Ba- (OIIK-1.2; paToOpHBIX pa-
TeJIbHas paboTa HaCOCOBY OIIK-1.3); 60T
OIIK-5 (OIIK-
5.1; OIIK-5.2)
3 Paznen 3. 'mapaBiauvyeckue U MHEBMaTHYe- 4
CKHe MPUBO/IbI
Tema 8. Ha- VK-2 (YK-2.1; 2
3HAYCHUE U VK-2.3; VK-
obmas xa- fg;iiﬂxfgaii?)f;f;ﬂrenip0- 2.4); OTIK-1
pakTepuctu- | THEBMOTPHBOJIOB (OIIK-1.2;
Ka THIpO-U ’ OIIK-1.3);
ITHEBMOIIPHU- OIIK-5 (OIIK-

16




n/m

Ne paznena

Ne n Ha3BaHue JeKIui/
JIA00PATOPHBIX 3aHATHI

Dopmupyemasn
KOMIIETeH LU S
(MHAMKATOP
JOCTHKEHHS
KOMIIeTEHIINH)

Bun
KOHTPOJbHOTO
MepOonpUATHS

Koa-Bo
YacoB

BOJOB.

5.1; OTIK-5.2)

JlaGopatopHast pabota Ne 4.1.
«CocTaBneHue CXeM THUIpaB-
JMYECKOTO MPUBOIA»

VK-2 (YVK-2.1;
VK-2.3; VK-
2.4); OIIK-1

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

3amura Jabo-
paToOpHBIX pa-
oot

TaOmuna 5

Hepequb BOINPOCOB IJIfl CAMOCTOATECABHOTO0 H3YUYCHUHA THCITUIIJITMHBI

Ne
n/n

Ne paznesa u TeMbl

Ilepeyens paccMaTpruBaeMbIX BOIPOCOB /1JIsi CAMOCTOSITEILHOTO
U3y4eHHusi

Paznen 1 'mapaBiauka

1.

Tema 1. I'mgpocraTu-
ka. ['mppocraruueckoe
IaBJIEHUE U €r0 CBOM-
CTBa

Enununipl n3mepenns. CUiibl M HANIPSKEHUS, ICHCTBYIONINE B KU~
koctH. (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))

2. Tema 2. AOGcomtoTHOE | AOCONIOTHBI U OTHOCUTENBHBIM MOKOM KHUJIKOCTH. 3aKOH ApXHUMe-
u u30bITOYHOE naBie- | Aa. [lnaBanume Ten. OcTOWYUBOCTh. [IpUHIUTIBI M CXEMBI UCTIOIB30-
nue. Cuna [aBjeHHs | BaHUS 3aKOHOB THIPOCTAaTHKHU B THApaBinueckux mammHax. (YK-2
s)kuakocty Ha twoiockue | (YK-2.1; VK-2.3; VK-2.4); OIIK-1 (OIIK-1.2; OIIK-1.3); OIIK-5
u kpuBosuHeinsie | (OIIK-5.1; OI1K-5.2))

MMOBEPXHOCTHU

3. Tema 3. T'maponuna- | Kunematuka sxunkoctu. [lynbcanuu ckopocteit u gqaBnenuid. (YK-2
MHKa. Vpasuenne | (YK-2.1; YK-2.3; YK-2.4); OIIK-1 (OIIK-1.2; OIIK-1.3); OIIK-5
bepuynmmu s sne- | (OIIK-5.1; OIIK-5.2))

MEHTAapHOM  CTPYHKH
UAeabHOM KUAKOCTH

4. | Tema 4. Ilorepu Ha- | UcTreueHue uepe3 Maible OTBEPCTHUS B TOHKOW CTEHKE M HacaJlKH
nopa. Hcteuenue | npu nepemenHoM Hamope. (YK-2 (VK-2.1; YK-2.3; YK-2.4); OIIK-1
)kuakoctu depe3 ot- | (OINK-1.2; OIIK-1.3); OIIK-5 (OIIK-5.1; OIIK-5.2))

BEPCTHSI U HACAJIKU
5. | Tema 5. I'mgpaBnuye- | MeTonbl U MpUOOpPHI JUIsl U3MEPEHUS] pacxojaa >KUAKOCTH. Pacuer

ckuil yaap. Knaccu-
¢ukanus  TpyOdOmpO-
BOJIOB

npocToro TpyoOompoBoga. Pacder TynmMKOBOW M KOJBLEBOW CETH
Tpy6onpoBogoB. (YK-2 (VK-2.1; VK-2.3; YK-2.4); OIIK-1 (OIIK-
1.2; OIIK-1.3); OIIK-5 (OIIK-5.1; OIIK-5.2))

Pa3znen 2 'mapaBianyeckue

MaIllIMHBbI

6 Tema 6. Haznauenue u | YcnoBusi 6€30MacHOTO 3aycka U OCTAHOBKU IIEHTPOOEKHBIX HACO-
kjnaccupukanuss ruja- | coB. OCHOBBI TEOPUH MOAOOMS JTONACTHBIX HACOCOB. Y IeNbHAs yac-
paBIMUYECKHUX MAaIllMH. | TOTA BpalleHUsl Hacoca. TuUnu3anus JoNacTHBIX HACOCOB IO YEIb-
PabGoune xapakrtepu- | HOM dactoTe. [lepecuer pabounx xapakTEPUCTHK JIOMACTHBIX HACO-
CTHKH LIEHTPOOEKHOTO | COB Ha Jpyryto dactoty Bpamienuu. (YK-2 (YK-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. KaBuranus. | YcioBusi 6€30MacHOTO 3ayCKa M OCTAHOBKM MOPIIHEBBIX HACOCOB.

Hasznauenne, yctpoii-
CTBO, NPUHUMII JIEUCT-

PoTtopHbie Hacock (1ecTepeHHbIe, BAHTOBBIE), POTOPHO-IITMOEPHEIE,
HOPIIEHBKOBBIE OCOOCHHOCTH KOHCTPYKLMHU M NPUHIMI JCHCTBUS.
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Ne
n/n

Ne paznesnia u TeMbl

Ilepeyens paccMaTpuBaeMbIX BOIPOCOB JIJIsl CAMOCTOSITEILHOTO
U3y4YeHHusi

BUS OOBEMHBIX HACO-
COB

XapakTepUCTUKHU U CIOCO0 perynupoBaHus nojnadu. OO6paTUMOCTh
poropubix HacocoB. (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))

Paznea 3. 'mapaBiaudyeckue

H IMTHEBMATHY€C€CKHE ITPUBOABI

8

Tema 8. HazHauenue u
o0mias XxapakTepuCTHu-
Ka THIPO- M ITHEBMO-
IPUBOJIOB.

OcHOBHBIE MTapaMeTphl, XapaKTepHU3yoliue 00beMHbIE THIPOIIPUBO-
Ibel. TUMOBBIE CXeMBI 00BEMHOTO THAponpuBoaa. OObEMHBIN TU-
PONIPHBOJ C PA3OMKHYTOM W 3aMKHYTOW IMPKYJAIHEH paboueid
xkuakoctu. Crnensuuii ruaponpuBoa. [IpuMenenne rugpoJIuHaMu-
yeckux nepemad. (YK-2 (VK-2.1; YK-2.3; YK-2.4); OIIK-1 (OIIK-

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

5. O0pa3oBaTe/ibHbIE TEXHOJOTHHU

Tabnuua 6

IIpuMeHeHHe AKTUBHBIX U HHTCPAKTHBHbBLIX Oﬁpa30BaTeJIbHI>IX TEXHOJIOTUH

Ne HanMeHoBaHMe MCIOJIb3yeMBbIX AKTHUBHBIX U HHTEPAK-
Tema u popma 3ansaTHS N

n/n THBHBIX 00pa30BaTe/IbHbIX TEXHOJIOTHH

1. Tema 1. I'mapocratuka. | JI [TpobGnemHuas nexmmst
I'mppocratuueckoe JIP WnmocTpanus ciaia-npe3eHTanuii; pabota B KoMaHae
JIaBJICHUE U €r0 CBOM- TP BBITIOJIHEHUH JTA00OPATOPHBIX padoT;

CTBa WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BUI€OMaTepUa-
JIOB;

2. Tema 2. A6comotroe u | JI [TpoGieMHas JeKIus
u30BITOUYHOE naBneHue. | JIP Wnmoctpanus cnaiia-npe3eHTaluii; pabora B KOMaHe
Cuna naBieHUs Xu- IIPY BBIIIOJIHEHUH JTAOOPaTOPHBIX padoT;

KOCTHU Ha IJIOCKUE U WNHTepakTHBHOE 3aHATHE C TPUMEHEHUEM BHI€OMaTepua-
KPUBOJIMHEHHBIE 110- JIOB;
BEPXHOCTH

3. Tema 3. I'mapoauHa- JI [TpoGemMHast JeKIUs
MHKa. YpaBHEHUE JIP Wnmoctpanus cnaiia-npe3eHTaluii; pabora B KOMaHIe
bepnynnu s anemen- IIPY BBIIIOJIHEHUH JJAOOPaTOPHBIX padoT;

TapHOU CTPYHKH HJie- WNHTepakTUBHOE 3aHATHE C TPUMEHEHUEM BHI€OMaTepua-
aJbHOM KUJIKOCTH JIOB;

4. Tema 4. ITorepu Hano- | JI [TpoGnemHas JgeKIus
pa. Ucreuenue xunko- | JIP NnnrocTpanus cnaia-npe3eHTanmii; pabora B KOMaHIE
CTHU 4Yepe3 OTBEPCTHUS U IIPY BBITIOJIHEHUH JTa00PaTOPHBIX padoT;

HacaJKu NHTepakTHBHOE 3aHATHE C IPUMEHEHUEM BHIeOMaTepua-
JI0B;

5. Tema 5. 'mapaBauue- JI [TpobGnemHuas nexmmst
ckuit ynap. Knaccudu- | JIP WnmocTpanus ciaia-npe3eHranuii; pabota B KoMaHae
Karys TpyOOompoBOJIOB P BBITIOJTHEHUH JTA00OPATOPHBIX padoT;

WHTepakTUBHOE 3aHATHE C IPUMEHEHUEM BHIeOMaTepUa-
JIOB;

6. Tema 6. Haznauenue u | JI [Tpobnemuas nexuwms; VumocTparyst ciaaia-npe3eHTanni
knaccuukanus rug- | JIP Wnmoctpanus cnaiia-npe3eHTaluii; pabora B KoMaHie
paBIMUYECKUX MAIlUH. IIPY BBINIOJIHEHUH JJAOOPaTOPHBIX padoT;
PabGoune  xapakrtepu- WNHTepakTUBHOE 3aHATHE C TPUMEHEHUEM BHIeOMaTepua-
CTUKH IIEHTPOOEKHOTO JIOB;
Hacoca

7. Tema 7. Kapuranms. | JI [Tpobnemuas nexuwms; VumocTparyst ciaai-npe3eHTanni
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Ne HanMeHoBaHMe HCIOJIb3yeMBbIX AKTHUBHBIX U HHTEPAK-
Tema u popma 3ansaTHS N
n/n THBHBIX 00pa30BaTeJbHBIX TEXHOJIOTHI
Hasznauenne, yctpoii- | JIP NnnrocTpanus cnaia-npe3eHTanuii; pabora B KOMaHIE
CTBO, MPUHLHUI JEHCT- IIPH BBITIOJTHEHUH JTA00OPATOPHBIX PaboT;
BUS OOBEMHBIX HACO- NHTepakTHBHOE 3aHATHE C TPUMEHEHUEM BHIeOMaTepua-
COB JIOB;
8. Tema 8. Haznauenne u | JI [Tpobnemuas nexmus; VumrocTpanus ciiaiii-nmpe3eHTanui
oOmias xapaktepuctu- | JIP WnmocTpanus ciaiia-npe3eHTanuii; pabota B KoMaHae
Ka TUJPO- | ITHEBMO- TP BBITIOJIHEHUH JTA00OPATOPHBIX padoT;
IIPUBOJIOB. WNHTepakTUBHOE 3aHATHE C TPUMEHEHUEM BHI€OMaTepua-
JIOB;

6. Texkynmuii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS ATTECTALMS IO
UTOraM OCBOCHUS AMCUHUILIMHBI

6.1. TunoBbie KOHTPOJIbHbIE 32AHUS WIH HHbIE MATEPHUAJIbI, HCOOX0AUMBbIE
JJISL OL€HKH 3HAHUI, YMEHUI U HABBIKOB M (UJIM) ONbITA AeATEJIbHOCTH

PacuerHo-rpadguueckasi padora (PI'P). 3amanue Ha pacueTHO-TpapUICCKYIO
paboTy BKItOUaeT B ce0st 6 pa3HOBApUAHTHBIX 33/1a4 MMPUMEPHO OJMHAKOBOTO YPOBHS
cnoxHoctu. Kaxnaa u3 3amad, BKIIFOUEHHBIX B 3agaHue PI'P, mpeacrasnser ogny u3s
TEeM Kypca TUCHUIUTNHBI «[ uapaBiukay.

[lepeuenbp TeMm, paccmMaTpuBaeMbIX B pacueTHoO-rpaduueckol pabdote, clie-
TyIOIUNA: (PU3NYECKUE CBOMCTBA KUJIKOCTH; METOJIbI U3MEPEHUS THUAPOCTATUYECKOTO
naBiieHus ; 3akoH [lackas; miiaBaHue Teji, OCTOMYMBOCTD; CUJIBI JaBICHUS KUIKOCTH
Ha [JIOCKHE TTOBEPXHOCTH; CUJIbI JaBJICHUS KUIKOCTU Ha KPUBOJIMHEHHbBIE TOBEPXHO-
CTH; OTHOCHUTENBbHBIN MOKOH JKUJIKOCTH; YpaBHEHUE BEepHYIUIH; peKUMbl ABUKECHUS
XKUJKOCTH; MOTEPU HAIOpa MO JIJIMHE; MECTHBIE CONPOTUBIICHUS; UCTEYEHUE HKUIKO-
CTU 4Yepe3 OTBEPCTHUS U HACAJKWU; METObI ONPEIEICHUs PAcX0oJa KUIKOCTH, pacxo-
JIOMEPBI; TUIPABINYECKUN yJap B HAMIOPHOM TPyOONPOBOJIE; THAPABINYECKAE Ma-
IIMHBL, 00BEMHBINA THAPOIIPUBO/I.

[Ipumep ycnoBusi OMHOW W3 TUIIOBBIX 3a7a4 pacyeTHO-Tpaduueckoil padoThI
MIPUBEJICH HIKE.

3anaua

Onpenenuth HaTsDKeHUE KaHata 1 yaep-
YKUBAIOIIEro 3aTBOP (CM. PHUC.), KOTOPBI 3aKpbl-
BaeT KPYrjoe oTBepcTue » = 1 M B IJIOCKOM Ha-
KJIOHHOM CTEHKE, €CJM 3a/JlaHbl CJIEIYIOLIUe JIn-
HelHbIe pasmepbl: H=3 M, /= 1,8 M u yrisl o =

o, = 60°. Puc. x 3amaue

Texymee TectupoBanue. HeoOXoaumo JUIst OLICHKM TEKYIIEH yCreBaeMoCTU U
YCBOSIEMOCTH M3Y4aeMOro CTyJ€HTaMU MaTepuaia U MPeArnoiaraeT IpoBeAeHUE JIBYX
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TECTUpOBaHUM, 1O pasgeny «['mapaBnumka» Ha Ttembl «®Pu3nyeckue CBOWCTBA
JKUJKOCTA WU ruapocratukay u «l'mapommHamukay. Kaxasii tect cocrout u3 10
BOIIPOCOB U coaepkutT 30 BapuaHTOB. TecTupoBaHKE MTPOU3BOAUTCS MUCBMEHHO Ha S U
11 nepensix yuebHoro cemectpa. Beiiepka u3 npuMepHOro Ouiiera TeCTOBOTO 3aaHus
MIPEICTABICHUM HIKE.

Dusuueckue ceoticmea xcuokocmu u cuopocmamuxa Bapuant Nel

Bormpocst OTBeTHI
1.1. K xakum cuiiam (MaccoBbIM MJIM TOBEPXHOCTHBIM) OTHO- 1. Cuitbl TpEHUSI ¥ CUJTbI HHEPLIMU - K TIOBEPXHOCTHBIM, CHIIBI J1aB-
CATCS CUJIBI TSDKECTH, CHUJIBI JaBJICHHS, CUJIbI TPEHHUS M CHJIBI | JICHUS U CHJIBI TSHKECTH K MacCOBBIM.
uHepuu? 2. K MaccoBbIM - CHIIBI TSDKECTH, CHJIBI MHEPLUHU U CHUJIBI AaBJe-

HUSL, K TOBEPXHOCTHBIM - CHIIBI TPEHHSI.
3. [penpinyne oTBeTH HEBEpHBI. JlaiiTe cBOW MpaBUIIBHBINA OT-
BET.

1.2. Yemy paBHsieTCS pa3HOCTH JABJICHUN B JIBYX OCCKOHEYHO 1. dp=p (Xdx + Ydy).
ONMU3KUX TOYKAX >KUAKOCTH, HaXOIIIeiica B COCTOSHUU paB- 2. dp = pXdx.
HOBecHs? 3.dp=pYdy.
Touku pacoyiokeHbl Ha OJHOM BEPTUKAJIHM, OCh Z HaIpaB- 4. BepHBIX 0TBETOB HET. [laiiTe CBOW NMpaBIILHBIA OTBET.

JIeHa BBEpX, Ocl X U Y JIeKaT B TOPU30OHTAIBHOM MJIOCKOCTH.

l'uopoounamuxa Bapuant Nel

Bomnpocsl OTBeTHl
2.1. VI3MeHSAIOTCs JI1 OYepTaHus JIMHUI TOKa B ycTaHOBUBIIEMcs | 1. B ycraHOBHBIIEMCS — J1a, B HEYCTAHOBHBIIEMCS — HET.
U HEYCTaHOBMBILEMCS JBI)KCHHUSAX C TCUCHUEM BpeMEHHU? 2. B ycTaHOBHBIIEMCS ¥ HEYCTAaHOBUBLIEMCS — HET.

3. B ycTaHOBUBIIEMCS M HEYCTaHOBHBILIEMCS — JIa.
4. B ycraHoBHUBIIEMCS — HET, B HEYCTaHOBUBIIEMCSI — J1a.

2.2. KakoBa cpeqHsisi CKOPOCTb ITI0TOKa B ceueHuH miomasio 8,0 | 1. 2,0 m/c
oM, ecin pacxox nmotoka 1,6 ji/c? 2.0,2 m/c
3.0,5 m/c

4. BepHBIX OTBETOB HET

JlaGopaTopubie padorsl (JIP) HampaBieHbI Ha TPaKTHUYECKOE 3aKpEIUICHHE
TEOPETUYECKOT0 MaTepualia IUCHUILIUHBI «[ uapaBnuka», B pesynbrare CTyAeHT
JOJKEH 3HAaTh OCHOBHBIC TIOJIOKEHWS CTaTUKA W JUHAMUKH  KUIKOCTH,
COCTAaBJISIIOIIME OCHOBY pacuera THAPABINYECKUX CUCTEM; YCTPOWCTBO M MPUHIIMIT
JNEUCTBUSA THUIPABIMYECKUX MAIIMH, YMETh NPUMEHSITh CPEACTBA H3MEPCHUS
OCHOBHBIX THAPABINYECKUX IMAPAMETPOB; HWCIOJIH30BaTh HOPMATHUBHBIC W
CIIPaBOYHBIE JOKYMEHTBI, IPUMEHSTH MOJIYYCHHBIC 3HAHUS W HABBIKH MPU U3yICHHUH
CHeIUaIbHBIX JUCITUIUIMH; BJIAJIETh METOJAAMHU pacueTa THIPABIUYCCKUX CUCTEM H
nogxdopa  TUAPOMEXAaHWYECKOTO  OOOpYAOBaHWS;  HaBBIKAMH  BBITIOJIHCHHUS
THIPaBIMYECKUX HWCCIENOBaHUI, 00pabOTKM W aHajm3a UX pe3yipTaToB. B Kypce
«I'unpaBnukay npeanoaaracTcs BolnojaHeHue 17 mabopaTopHbIX padoT.

Jlomyck K BbIOTHEHHO JIP MPOUCXOMUT NIpH YCIOBUH OCBOSHUSI MaTepHalia u
HAINYUS Y CTyJCHTa 3allOJIHCHHOW TaONWIIBI OMNBITHBIX JaHHBIX B IKypHaJe
naboparopHbix pabor. Otduer mo mnaboparopHoil paboTe TpENCTaBIACTCA C
MOJIHOCTHI0 00PAa0OTaHHBIMU PE3yJIbTaTaMHU M3MEPECHUM, TpauuecKuM MaTepuaom,
BBIBOJIAMH. 3alllMTa OTYETa MPOXOAUT B (hOpME MOKIaAa CTyACHTA MO BBHIMOIHEHHOM
paboTe 1 OTBETOB Ha BOMPOCHI MPEIO aBATENS.
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IlpuMep mepedyHs BONMPOCOB MPH 3amiuTe JabopaTopHoil padorsr Ne 1
«OcHOBHBIE (pU3HUYECKHE CBOMCTBA JKUAKOCTEH

1.1 Kakue ¢pusnueckue cBoiicTBa xxuakoctu Brl 3HaeTe?

1.2 [aiiTe onpeneneHue MmIOTHOCTH, YAEIbHOTO U OTHOCUTEIBHOTO BECa KUI-
KOCTH.

1.3 Yro Takoe TemnepaTypHOE paclIMPEHUE U CKHUMAEMOCTb KUJIKOCTH? Uem
OHH XapaAKTEPU3YIOTCS?

1.4 JlaiiTe ompeneneHue BA3KOCTH KUAKOCTU. Kak 3amuchiBaeTCsi BhIpAKEHUE
JUIS KaCcaTeJIbHOIO HAIPSKEHUS COTJIACHO 3aKOHY BHYTPEHHETO TPEHUS, OTKPBITOMY
HproToHom?

1.5 KakoBa CBsI3b AUHAMHMYECKOM M KHHEMAaTHUYCCKON BS3KOCTH, KAKOBBI HX
enuHuIbl n3mMepenus? Kakumu nmpubopamu onpeaensercss BA3KOCTb KUAKOCTH?

IlepeyeHb BONPOCOB K 3K3aMeHY 0 AUCHUIIIHHE

Paznea 1. I'mapaBiauka

OcHOBHBIE (PU3NYECKHE CBOWCTBA JKUJKOCTH.

Cuibl U HalpsHKEHUS B KUIAKOCTU. [ MapocTaTuyeckoe AaBieHHe.

['mapocraTuyeckoe 1aBIEHUE U €ro CBOMCTBA.

BriBoa nuddepeHnnanbHbIX ypaBHEHHN Diiepa.

BriBectr u3 ypaBHeHus Disiepa ¢hopMyiay AaBieHUs MpU aOCOIIOTHOM PaBHO-

BECHH XKUJKOCTH B COCYJIE U YPABHEHHE ITIOBEPXHOCTU PaBHBIX JaBJICHUH.

AOGCOIIIOTHBI U OTHOCHUTEIIbHBINA MOKOW KUJAKOCTH. BBIBOJ OCHOBHOTO ypaB-

HEHUS TUAPOCTATUKHU B qudepennmnansuon hopme.

7. BBIBOJ OCHOBHOTO ypPaBHEHHMS THAPOCTATHKHU.

8. [oxaszatp 3akoH Ilackansa. YCTpOWCTBO M NMPUHIMI pacyeTa rUAPaBINYECKOTO
npecca.

9. IlousTHe aGCOMOTHOIrO JIaBJIEHUS, U30BITOYHOTO AaBICHUS U BaKyyMa.

10.2KunkoctHbie mpuOOpbI A1 U3MEPEHUS U30BITOYHOTO IABJICHUS U BaKyyMa.

11.I'mppocratnueckuil Hanop. [loka3aTe Ha YepTEKE COCyAa C KUIAKOCTHIO U IIbE-
30MeTpamMu THJIPOCTATUYECKHUM HAOP U €r0 COCTABHBIE YACTH.

12.0npenenennie Cuiibl JTaBJICHUS KUAKOCTH HA IJIOCKYIO (DPUTYypy MPOU3BOJIBLHOMN
(GbOpMBI U TOUKH €€ MPUITOKEHUS.

13.Onpenenenue CUiibl JTaBJIEHUS KUAKOCTH HA IJIOCKYIO (PUTYpy MPOU3BOJIBLHOMN
dbopmebl. ['mapocraTuyeckuii mapajgokxc.

14.ITocTpoeHne 3MI0p THAPOCTATHYECKOTO JABJIEHUS KUAKOCTH HA IIJIOCKUE U
JIOMaHbIE CTEHKH.

15.0npenenenne CUitbl THRAPOCTATHYECKOTO TABJICHUSA HA IPOU3BOJIBHYIO KPHUBO-
JIMHEWHYIO IIOBEPXHOCTb.

16.0npenenenrne BEPTUKAIBHON COCTABISIONIEA CUIIBI THAPOCTATHUYECKOrO JaB-
JIEHUs Ha IPOU3BOJIBHYIO KPUBOJMHEWHYIO NOBEPXHOCTH. [locTpoeHue tena
JABJICHMUS.

17.0npenenenne TrOpPU30OHTAIBHONW COCTABISAIOIIECH CHUJIBI THAPOCTATUYECKOTO
JABJICHHS HA IPOU3BOJIbHYIO KPUBOJIMHEWHYIO TOBEPXHOCTb.

18.3akon Apxumena.

19.00BSCHUTD CIIETYIONIUE TOHSITHS:

Nk W=

o
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- YCTaHOBHBIIEECS U HEYCTAHOBUBILIEECS ABUKCHHUE;
- TPaeKTOpHs U JIMHUSA TOKA;
- HamopHO€ U OE3HANOPHOE JBUKEHUE;
- paBHOMEPHOE IBUKEHUE.
20. BeiBecTH ypaBHEHUE HEPA3PBIBHOCTH JIJISI AJIEMEHTAPHON CTPYUKH KUJIKOCTH.
21.BwiBoa ypaBHeHUA bepHyIn 1151 3J1IEMEHTAPHOW CTPYUKHU KUIKOCTH.
22.Pacxon U cpelHssl CKOPOCTh IO CEYEHHIO MOTOKA. BBIBOJ ypaBHEHUsI HEpas3-
PBIBHOCTH ISl OTOKA. JlaTh MOHATHE CMOYEHHOI'O IIEpPUMETPA U T'UIpaBiInye-
CKOI'0 pajauyca.
23.BpiBox ypaBHEeHMs bepHysuM [Uisl yCTaHOBUBLIETOCS, TUIABHOU3MEHSIOIIETOCs
IIOTOKA KUJAKOCTH. BUBI CyIIECTBYIOLIMX MIOTEPH HAIIOPA.
24.Hanucath ypaBHeHHE bepHyJu [uisi TOTOKAa B OOLIEM BHUJIE U B CIEAYIOIINUX
YACTHBIX CIIyYasx:
- HanoOpHOE PaBHOMEPHOE IBUKEHUE;
- HamopHO€ PaBHOMEPHOE JBUKEHHUE MO TOPU3OHTAIBHON TpyOe;
- 0e3HanopHOE paBHOMEPHOE JIBUKEHUE.
25.PexxuMsbl IBUKEHUS XKUAKOCTH. Yucno PeitHonbaca U ero KpuTU4eCcKoe 3Haue-
HUE. 3a4eM IPU pacyeTe TUAPABINYECKUX CUCTEM HYKHO 3HATh PEKUM JIBH-
YKEHUS KUJKOCTHU.
26.@opmyna lapcu. OmnpenesieHHe MOTEPh HAopa Ha TPEHUE MNPHU HAMOPHOM
JIBUYKEHUU B KPYTJIBIX TpyOax B 3aBUCUMOCTH OT PEKUMa JIBUKEHUS.
27.OnpeneneHue NoTepb HAIopa Ha TPEHHUE MPU HAIIOPHOM JIBUJKEHHH B KPYTJIbIX
TpyOax. BeiBon hopmynsr [le3n.
28. MecTHble noTepu Hanopa. X BO3HUKHOBEHHE, BUbI U CIIOCOO ONpeaeeHusl.
29.Knaccugukanus TpyoornpoBoaoB. Tumbl pemaeMbix 3aJad MpU pacuere Tpy-
OOIMPOBOIOB.
30.T'uapaBiuyeckuii pacyeT KOPOTKUX TPyOOmpoBOAOB. THIIBI pemaeMbIX 3a/1ad.
Br10op cedenuit ajist coctaBieHus ypaBHeHUs1 bepHyim.
31.BriBox dopmynsl KyKOBCKOro MOBBIIIEHUS JABJICHUS MPU THAPABIUYECKOM
yaape. [Ipsimoit u Henpsimoit yaap. CriocoObl IpeoTBpallieHus yaapa.
32.TlonsaTus Manoe u OOJbIIOE OTBEPCTUE; TOHKASI U TOJICTAasi CTEHKA; COBEPLICH-
HOE U HECOBEPILIECHHOE, IIOJIHOE U HEIIOJIHOE CKaTUE CTPYU; UHBEPCUS CTPYH.
33.BriBecTu (opMyiTy UCTEUEHHS >KUJKOCTH Yepe3 Malloe OTBEPCTHE B TOHKOM
CTEHKE B aTMochepy.
34. Knaccudukanus vHacaakoB. OCOOEHHOCTH UCTEUCHUS Yepe3 HACAKH.
35.Knaccudukanust HacaakoB. BeiBecTn (hopmyiy UCTEHUEHHS KUIAKOCTH Yepes
MaJioe OTBEPCTHE B TOHKOM CTEHKE B aTMocdepy.
36.KoadummenTtsl ckopocTy, cxxatus, pacxoqa. [lodyemy mpu ToMm ke Hamope u
JMaMeTpe OTBEPCTHUS M HAcaJKa pacxoj Hacajaka OoJbllie, YeM OTBEPCTHS

Paznen 2 I'mapaBianyeckne MalIUHbI

1. Knaccudukauust HacocoB. OCHOBHOE pa3ivuue MEXIy ABYMs kiaccamu. Kak
3TO pa3jIMuMe CKa3bIBAETCS HA 3aBUCHUMOCTU MEXKY HAllOpoOM U Mojauvel Haco-
COB M Ha PEryJMpPOBaHUH MOJAYH.

2. Yro Takoe Hanop Hacoca? BeiBecTH pOeKTHYIO (hopMyIly Haropa Hacoca.
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3. Uro takoe momaya Hacoca? BpIBecTH 3KCIUTyaTaMoOHHYIO (GOpMyITy Hamopa
Hacoca.

4. Hamop, nmogaya u MOIIHOCTh Hacoca. [TonHbIA, THApaBINYECKUM, OOBEMHBIH,

MEXaHMYECKHUH K.II1.JI. Hacoca.

BbIBOZI OCHOBHOTO ypaBHEHUS paOOThl LEHTPOOEKHBIX HACOCOB

6. YcTpoiCTBO M MPHUHIIMI JIEUCTBUS LIEHTPOOEKHBIX HacocoB. [lyck ux B pabo-
Ty. Paboune xapakTepucTuku EeHTPOOEKHOTO HAcOoca.

7. BwiBoa (hopMyIIbl Hamopa HEeHTPOOESKHOT0 Hacoca.

8. Pabouas xapakrepuctuka H — Q nentpobexnoro Hacoca. TeopeTuueckoe or-
penenenue ee popmel. Kak oHa CTpOUTCS TpaKkTUYECKU. XapaKTepucTuku N —
Qun-Q.

9. Ilepecuet paboumx xapakTepucTUK IeHTpoOexkHOro Hacoca H — Q u N — Q Ha
HOBYIO YaCTOTY BpalleHHs pabodero Koseca.

10.06Touka paboyero kosieca LEHTPOOEKHOro Hacoca. Kak u3MeHstoTcs npu 00-
TOYKE HAOp U MOILHOCTh, YEM 3TO O0BsICHAETCA?

11.Xapakrepuctuka TpybonpoBoaa. Pabouas Touka npu paboTe Hacoca Ha JaH-
HBIN TpyOOIIPOBO/I.

12.Cioco06sbl peryaupoBaHus MOJa4u LEHTPOOEKHBIX HACOCOB.

13. [MapannensHas ¥ moclieoBaTeNbHasi padoTa IEHTPOOESKHBIX HACOCOB Ha 00-
i TpyoornpoBoa. IhPEeKTUBHOCTD MapalieIbHON paOOThI.

14.IIpenenbHas BeicoTa BcachiBanus. KaBurtanusa. bopr6a ¢ kaBuTanuei.

15.1Tox6op Hacoca 1Mo pabo4yrM XapaKTePUCTUKAM.

16.06vemubIe Hacockl. O0mas ¢popMyina UX MPOU3BOIUTEILHOCTH. XapaKTep 3a-
BUcUMOCTH Mexay H u Q mpu mocTtossHHOM yacTtoTe BpailleHus. Perynupona-
HUE NI0J1aYu.

17.11puHIMI AEUCTBUSA U OCHOBHBIE THUIIBI MOPIIHEBBIX HACOCOB. MIX qOCTOMHCTBA
U Henoctatku. PerynupoBanue nogaun. CpeaHsisi IPOU3BOAUTENBHOCTD MOPII-
HEBBIX HACOCOB.

18.®opmyna MrHoBeHHOTO pacxoja. ['paduku nmogaun mopuIHEBbIX HACOCOB MPO-
CTOr0, IBOMHOT'O U TPOWHOTO JAEHUCTBHUS.

19.Tunel poropHbIXx HacocoB. COCOObI peryUupoBaHUsl MOJAYN Pa3IUYHbIX TH-
OB POTOPHBIX HACOCOB.

)}

Paznen 3 I'mapaBinyeckne U NHEBMaTH4YeCKUE MPUBO/IbI

1.  UYro Ha3pIBalOT 0OBEMHBIM THAPOIPUBOIAOM M OOBEMHOM THApONEpe/a-
yeit? Knaccudukaius 00beMHOT0 THAPOTIPUBO/IA.

2. CrpykTypHas cxema 00beMHOT0 THAPOIPUBO/IA.

3. Hasznauenue sHeprooOecrneunBarolieii, HAMPaBISAOMIEH U PEryIupyro-

1IEW, UCTIOJHUTEIBHON MOJACUCTEM CUJIIOBOM 4acTu ruaponpusoja. Ilepeunciure oc-
HOBHBIE DJIEMEHTHI IOJACUCTEM CHIIOBOM 4aCTH TMAPOIIPUBOJIA.

4. OCHOBHBIE YaCTH OOBEMHOr0 TMAPOINPHUBOAA U UX Ha3zHaueHue. Cxema
00BEMHOI0 THIPONPUBOJIA MOCTYNATEIBHOTO U BpAlIaTEIbHOIO JBUXKEHUS C JIPOC-
CEJIbHBIM PETYJIMPOBAHUEM.

5. OcHOBHbIE YacTH OOBEMHOr0 I'MAPONPHUBOJIA U UX Ha3HaueHue. Cxema
00BEMHOT0 THIPOIIPUBO/IAa MOCTYNATEIBHOIO U BPaLaTEIbHOTO JBUXKEHUS ¢ 00BEM-
HBIM PEryJIMPOBaHUEM.
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6. CrpykTypHas cxema MHEBMOIIPUBOJA.

7. Hasznauenue sHeprooOecrneunBaroieii, HaMpaBisAOMIEH U PEryIupyro-
LIEW, MCTIOJTHUTEIBHON MOACUCTEM CHUJIOBOM 4YacTU NMHEBMONpUBOaA. Ilepeuuciure
OCHOBHBIE DJIEMEHTHI MIOJICUCTEM CHUIIOBOM YaCTH ITHEBMOIIPHUBO/A.

8. Kakue nmHeBMaTHUeCKHUE 3JIEMEHTHI BKJIIOUYAET B ceOsl DHEproodecneyu-
BaroIasl MOJICHCTEMA CWJIOBOM YacTH NHEBMomnpuBoAa? B ueMm 3akiroyaercs uUx Ha-
3HaueHue?

9. [lepeuncnure 37€MEHTHI, BXOISILIME B HAIpPABISIOLIYI0 M PETYIUPYIO-
LIY0 [TIOJCUCTEMY CWJIOBOM 4acTH ITHEBMONPUBOA. B uem 3akirodaercs ux Ha3Haye-
Hue?

10. Tlepeuucnure >JI€MEHTHI, BXOISAIIME B HMCIOJHUTENBHYIO MOJICHCTEMY
CUJIOBOM 4acTH MHEBMONPHBOIA. B ueM 3akirovaercst uX Ha3Ha4YeHHE?

I1. bnoxu mNOATrOTOBKH CKATOTO BO31yXa.

6.2. Onucanne nmokasareseil 1 KpuTepueB KOHTPOJIS yCIIEBA€MOCTH,
OnmMCaHMe KA OLeHUBAHUS

Ornenka Tekymie padoThl M IPOMEKYTOUHBIM KOHTPOJIb CTYIEHTOB OCYIIECTB-
JISI€TCS Ha OCHOBE TPAJULIMOHHON CUCTEMBI KOHTPOJIS U OLEHKH yCIleBaeMOCTH. Tpa-
JULHAOHHASI CUCTEMA KOHTPOJIA M OLEHKU YCIIEBAEMOCTH CTYAECHTOB NPEICTABIEHA
KPUTEPUSIMHU BBICTABJICHUS OILICHOK MO YEThIPEXOANIbHON CUCTEME «OTIUYHO», «XO-
POILLO», KyIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHOY.

Kpurepuu onieHK# BbINOJHEHUS TECTOB:

Tekymiee TecTUpoBaHKWE (IMMMCbMEHHOE) MTpOM3BOAMTCS Ha 5 u 11 Hepemsax
yuebHoro cemectpa. Kaxnmeiii tect cocrout u3 10 BompocoB u coaepxut 30
BapuaHToB. Kpurepun oneHuBaHus:

- IPaBUJIbHBIE OTBETHI HA 5 U MEHEE 3a7aHuil — 2 Oasuia,

- IpaBUJIbHBIE OTBETHI HA 6 - 7 3a1aHuil — 3 Oaia,

- IpaBUJIbHBIE OTBETHI HA 7 - 8 3a1anuii — 4 Oaia,

- IpaBUJIbHBIE OTBETHI HA § - 10 3amanuii — 5 Oamos,

OcHOBaHUSIMU JUIsl CHIDKCHHUSI OIICHKM Ha | Oal SIBISIOTCSA: OTCYTCTBUE
000CHOBaHMSI BLIOPAHHOTO OTBETA, HEMOJIHBINM OTBET; HEOPEIKHOE BBIMOJIHEHUE, OIIMOKU
B 0003HAYEHUSIX U T.II.

Kpurepuu onieHKH BbINOJHEHHUS U 3aIIIMTHI JJA00PaATOPHBIX PadoT:

K 3amure maboparopHoil pabOThl MPEACTABISETCS OTYET C TMOJHOCTHIO
00pabOTaHHBIMU PE3yJbTaTAMH MU3MEPEHUH, TpaUuecKuM MaTEpHaIOM, BBIBOJIAMH.
OTueT HE MOXKET OBbITh MPHUHAT M TOUIKUT JOpabOTKE B Cllydae: OTCYTCTBHS
HEOOXOJUMBIX pacyeTHBIX (hopmyi, 0003HAYEHUH U T.I.; OTCYTCTBHS HEOOXOAUMOTO
rpadu9IecKoro Mareprasa; HeKOPPEKTHON 00padOTKU pe3yIbTaTOB N3MEPECHUM.

3amuTa otdera mo JiabopaTopHOW paboTe mnpoxoauT B ¢opMme AoKiIaaa
CTyJICHTa TIO BBIMMOJHEHHOW paboTe W OTBETOB HA BOIPOCH MPEMOJaBaTes IO
TPaJMIIMOHHON CHUCTEME OIICHKM CHCTeMe. B ciydae TOSydeHHs] TpHU 3allluTe
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nabopatopHOil  pabOThI
IIOBTOPHOM 3aIlUTE.

HEYJOBJICTBOPUTEILHON  OLIEHKH, padoTa MOJJIEHKUT

Tabmuna 7

Kputepun onieHuBaHus 3alIUTHI JIA0OPATOPHBIX padoT

OneHka

Kputepun onenuBanus

Bricokuii ypoBeHb
«S5»
(oTIIMYHO)

«OTJIMYHO» — CTYJEHT WH3JaraeT CoOJEp>KaHUE BOINPOCAa JIOTHYECKU
BEPHO, AapPryMEHTHPOBAaHO, YMeEET [eNaTbh BBIBOABI, IPAaBHIIBHO
(GopMyJIpyeT OCHOBHBIE 3aKOHbBI, 3HAa€T W NPUMEHSET OCHOBHBIE
(GopMyJIBl M pacyeTHbIE 3aBUCUMOCTH I10 TeMe JIAb0paToOpHOU paboThI

Cpennuii ypoBeHb
«4»
(xopor10)

«XOPOIIO0» — CTYJCHT H3JIaraeT CoJepKaHhe BOIPOCA JIOTHYECKH BEPHO
U II0 CYILIECTBY, YMEET AelaTb BBIBOABI U IPUBOAUT IPUMEPHI U3
NPaKTUKHA, HO JIOIMYCKAaeT HEKOTOPBhIE HETOYHOCTH M HE3HAYUTEIHHBIC
OIJ_II/I6KI/I MUKW OIIMCKH, YTO B II€JIOM HEC BBI3bIBACT COMHEHHU B OCBOCHHUHU
TEMBI JJabOPaTOPHOU pabOTHI

IToporoselii ypo-
BeHb «3» (ymoBie-

«YAOBJICTBOPUTEJIBbHO» — CTYIACHT HEC B MOJTHOM MCPC BJIAACCT
HaBbIKaMM JIOTUYHO W AapryMCHTHUPOBAHO H3JIaraTb COACPKAHUC
mMarcpuaia, HUMCECT O6H_[I/Ie 3HAaHUA OCHOBHOI'O COICPXKAHUA TCMbI

TBOPHTEHHO) paboTbl 0€3 OCBOCHHS HEKOTOPHIX CYIIECTBCHHBIX IOJIOKEHHIA,
JO0IMYCKAaCT HCTOYHOCTHU, OAHAKO YMCCT NPUMCHATHL 3HAHUA U YMCHUA 1O
TeMe paboTHI,
MuHUMANIBHBI | «HEeY/A0BJEeTBOPUTEIbHO» — CTYJICHT HE OCBOWJI 3HAYUTEIHHYIO YaCTh
YPOBEHBb «2» (He- | comepkaHusi  MaTepuasia  jgabopaTopHOWl  paboOTH;  JOIMyCKaeT
YAOBJICTBOpU- CYHICCTBCHHBIC OLHI/I6KI/I B M3JIOKCHUU MaTCpUalia; HC YMCCT BbIJICIUTDH
TEJILHO) TJIABHOE ¥ CJICNIaTh BBIBO/IBL.

Kpurepnu oneHku BbINOJHEHU pacueTHO-Tpaduueckoii padorsl (PI'P)

Pacuetno-rpaduueckas paboTa COCTOMT M3 6 pa3HOBAPHMAHTHBIX 3a4ad IIO
TEMaM M3y4aeMoro Kypca AUCHUIUIMHBI «['MapaBiuka»  mpeanoJiararoimx
BBIIIOJIHEHUE THJIPABIMYECKUX PACUYETOB, IIOCTPOCHUE THUIAPABIMYECKUX CXEM,
rpauKoOB WM AUarpamMM. 3ajJjaHue Ha pacyeTHO-rpaduyeKyro padoTy BbIIAIOTCS Ha
1 - 2 "Henensx yueOHoro cemectpa. CTyJe€HThl CaMOCTOATENbHO BbINOJIHAIOT PI'P u
MPE/ICTaBIAIOT €€ B PYKOIKUCHOM WJIM IE€YaTHOM BHUJE Ha Juctax ¢dopmara A4.
Pacuetno-rpaduueckas pabota HE MOXKET OBbITh MPHUHITA U TOUICKHUT JOpabOTKE B
cllydae: OTCYTCTBHSI HEOOXOAMMOro TpauyuecKkoro Marepuana WId OTCYTCTBHUE B
rpadudeckoM MaTepuasie HeOOXOIUMBIX 0003HAUYEHHUM (CUJIbI, JABJICHUS, PACCTOSHUS,
IUIOLAIM U T.J.), UCIOJIb3YEMbIX B PacyeTe; HEKOPPEKTHOW 0OpabOTKU pe3ybTaToB
pacueroB. Bemonnenne PI'P sBnsiercss o0s3aTeabHBIM SJIEMEHTOM, BIHSIOINIMM Ha
JOITYCK, K C/1a4e 3K3aMEeHa 110 JUCLUILIMHE.

Tabnuua &

Kpurepuu ouenuBanus PI'P
Kputepun onenuBanus

«OTJIMYHO» — CTYJICHT CAaMOCTOSITEJIbHO U B TIOJTHOM 00BbEME BBHITIOTHUI
PI'P nornunHo, mnocienoBaTeIbHO M APTyMEHTUPOBAHO  HM3JIOKHUI
pelIeHne 3a1a4.

«XOpPOUIO» — CTYJIEHT CAMOCTOSITENILHO U B MOJIHOM O0BEME BBITIOTHUII
PI'P nornunHo, mnocienoBaTeNbHO M APTYMEHTUPOBAHO  W3JIOKHUI
penieHue 3aJad, HO B PEHICHUM 3aJa4 HMMEIOTCS  HE3HAUYMUTEJbHbIE

OueHka

Bricokuii ypoBeHb
«5»

Cpennuii ypoBeHb
«4»
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OIINOKU M HETOYHOCTH.
«YAOBJIETBOPUTEJIBHO» — CTYIEHT CAaMOCTOSATEIBHO M B IOJHOM
obbeme BbmosHWI PI'P, omHako B peleHWHM HMMEIOTCS OIMUOKH |

[ToporoBsiii ypo-

BEHb «3» HETOYHOCTH, OTCYTCTBYET IIOSICHEHMsSI METOJIMKHM pELIEHUs 3ajaad,
HeOpekHOoe oopmMIteHHe paboThI
«HEYOBJIETBOPHUTEIbHO» — CTYICHT He BbIIOJIHWI PI'P
MuHUManbHbINA

YPOBEHb «2)

[Ipu nonydyeHnn HEyAOBIETBOPUTENBHOM OLEHKH 110 PacueTHO-TpaduyecKon
paboTe oHa MOJJIEKUT UCIIPABIICHUIO U TOBTOPHOM cAaye.

KpuTtepun onieHnBaHUsA MPOMEKYTOYHOT0 KOHTPOJIS:

K »Kk3ameHy JnoImycKaeTcsi CTYICHT, IOJIHOCTHIO BBIMOJHHUBIINANA BCE BHUIBI
y4e0HOW U CaMOCTOSITENTLHOW PabOThI U CIABIINI OTYCTHBIC MATEPUAIIHI.

DK3aMeH MPOBOAUTCS B YCTHOM (popMme B BUJE JOKJIAAa CTYICHTA M0 KaKIOMY
HK3aMEHAIMOHHOMY BOIIPOCY C TIPEJICTAaBICHHEM Ha JIHCTE OTBETAa: ypaBHEHWH,
dbopmys, pacueTHbIX cxeM, rpadMKoB W T.II. U OTBETOB (eciu MmOTpedyercs) Ha
JOTIOJTHUTEIHHBIC BOMIPOCHI TIPETIOIaBaATEIIs.

KadecTBO O0CBOCHMS JUCIUIUIMHBI, YPOBEHb CPOPMUPOBAHHOCTH 3asIBICHHBIX
YHUBEPCAIBHBIX H 0O0menpodecCHOHaNbHBIX KOMIICTCHIIUNA, 3HAHUS W YMCHHUS
CTYyJICHTa OIICHUBAIOTCS B COOTBETCTBHH C TPATUITMOHHON TEXHOJIOTHUCH:

Tabmuna 9

Kpurepuu oneHMBaHus pe3yJIbTATOB 00y4eHUA

Kpurtepun oueHnBaHus
OLCHKY «OTJIMYHO» 3aClIy>KuBa€T CTYIACHT, KOTOpI:IfI usjgaract
COACPIKaHNUEC BOIIpOCa JIOTUYCCKU BEPHO, APTYMCHTHUPOBAHO, YMCCT
JenaTth  BBIBOJABI, MPAaBUIBHO (OPMYJIUPYET OCHOBHBIE 3aKOHBI

OneHka

Bricokuii ypoBeHb
«5»
(oTIIMYHO)

TMJPABIMKY; 3HAET U NPUMEHSET OCHOBHBbIE (DOPMYJIBI U pacueTHbIE
3aBHCHMOCTH; BIJIQJIEET METOJAaMHU pacueTa TUIPaBINYECKUX CHCTEM;
3HAeT YCTPOMCTBO, NMPHHLMUI JEHCTBUS M OCHOBHBIE XapaKTEPUCTUKU
paboTHI THAPABINYECKAX MAIIMH U IIPHBOIOB.

Komnerenuuu, 3akper€HHble 3a AUCLUILUIMHON, ¢(hpopMHPOBAHBI HA
YPOBHE — BHICOKMIA.

Cpennuii ypoBeHb
«4»
(xopor10)

OIICHKY «XOpOIIO» 3acClIy>XMBaeT CTYACHT, KOTOPBIM M3Jaraet
coJiep>KaHHEe BONpPOCa JIOTMYECKHU BEPHO U IO CYIIECTBY, YMEET JieaTh
BBIBOJIbI U IIPUBOAUT IMPUMCPHBI U3 IMMPAKTHUKHU, HO JOITYCKACT HCKOTOPHIC
HETOYHOCTU W HE3HAYUTENbHbIE OMIMOKH WM OMHCKH, YTO B IIEJIOM HE
BBI3LIBAET COMHCHUI B OCBOCHHUU AJUCHUIIIINHBI.

Kommnerenuum, 3aKperi€éHHble 3a AUCUUIUIMHONW, ¢()OPMHUPOBAHBI HA
YPOBHE — XOpOIIMii (CpeaHuii).

IToporosslii ypo-
BeHb «3» (ymoBie-
TBOPUTEJIBHHO)

OIICHKY «Y/JOBJIETBOPUTEIBHO» 3aCITy)KHUBACT CTYJCHT, KOTOPHIA HE B
IIOJIHOM Mepe BIAACET HABBIKAMU JIOTUYHO M apryMEHTHPOBAHO
u3jaraTh COACp)KaHWUE MaTepuaia, MMeeT OOIIMEe 3HAHHWS OCHOBHOTO
COACPpKaHUA OUCHUIIIINHBI 663 OCBOCHHA HCKOTOPLIX CYHICCTBCHHBIX
TIOJIOKECHHH, JOMYCKAeT HETOYHOCTH U 3aTPYAHSAETCS B TEOPETUYCCKHUX
BbIBOZIdX, OAHAKO YMCCT IMPUMCHSATH 3HAHUA U YMCHUSA B MPAKTHYCCKUX
paboTax, BIaJgeeT HaBBIKAMU pPaOOTHI CO CIPABOYHOW H Yy4eOHOM
JIUTEPATYPOU, YMEET II0JIb30BATHCS HOPMATUBHBIMU JOKYMEHTAMM.
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Komnerenuum, 3akperi€éHHble 3a AUCUUILUIMHOW, ¢()OPMHUPOBAHBI HA

YPOBHE — 10CTATOYHBIIA.

OLICHKY «HEYI0BJIETBOPUTEIBHO)» 3aCIy>KMBAET CTYJEHT, KOTOPBIA HE
MunuManbHBIN OCBOWJI 3HAUUTCIIbBHYIO YaCTb COACPIKAHUA IOUCHHUIUIMHBI; HJOITyCKAacT

YPOBEHB «2» (He- | CyIeCTBEHHbIE OIIMOKM B M3JIO)KEHUHM MaTepualla; HEe B IOJHOM Mepe
YAOBJICTBOpU- BJIaACCT MCTOAAMHU BBINMOJIHCHUA TUAPABIUYCCKUX PACUCTOB; HC YMCCT

TEJIBHO) BBIICIIUTH IVIABHOE U CIEIaTh BHIBOJBI.
Komnerenuuu, 3akpenia€¢HHble 3a JUCUUILIMHON, He ¢(h)OpMHUPOBAHBI

7. YueOHO-MeTOAUYeCKOe U HHPOPMALTHOHHOE oOecrieyeHre JUCHUIINHbI

7.1 OcHOBHasl INTEPATypa

1. I'mppasnuka: YueOnuk / A.Il. Ucaes, H.I'. KoxxeBnukosa, A.B. Emuna — M.
HUIL] UHD®PA-M, 2015. — 420 c.

2. M'mppaBnuka, TUAPOMAIINHBI U TUAPOITHEBMOIIPUBOI: Y4eOHoe mocolue Asis
By30B / Crecun C.II. [u ap.] - 2-e uzn. — M.: Akagemus, 2006. — 336 c.

3. ¥xun b.B. I'mapaBnuueckue mamuubl. — M.: UJ[ « ®OPYM» - UTHOPA-M,
2011.-319c.

4. TunpaBiauka M THAPABIMYECKHE MAaIIMHBL. JlabopaToOpHbI MNPAKTUKYM:
Yuebnoe nocodue. / H.I'. KoxkxeBuukosa, A.B. Emun, H.A. IlleBkyn, A.B. Jlpanbiii,
B.A. llleBkyH, A.A. Il{pim6an, B.T. bekumes - CII6.: M3narensctBo «Jlanby, 2016. -
352 c.: un. - Pexxum nocryma https://e.lanbook.com/reader/book/76272/#1

5. HazemnieB A.C. I'mapaBiauueckre W IHEBMaTtudeckue cucrtembl. Yacth 1.

[THeBMaTHUecKue TIPUBOJBI M CPEICTBA aBTOMaTH3aluu. YdeOHoe mocodbue. — M.,
®opymMm, 2004. — 238 c.

7.2 lonosiHUTEILHAS JIUTEPATYpPa

1. Kamekun A. A. TuapaBnuka W TUIpaBIWYECKHWE MaIIUHBL: YuyeOHOe
nocobue. — M.: Mup, 2005. — 512 c.

2. CpemmnukoB B.K. CraHouHble ruaponpuBoibl. 3-¢ wu3a. -— M.
Mamunoctpoenue, 1995. — 448 c.

3. HazemuieB A. C., Peibanpuenko J[.E. ITneBMaTHueckue u ruApaBiIndeCcCKue
npuBoAbl U cuctembl. Y. 2. I'unpaBiandeckue nmpuBoabl U cucteMbl. OCHOBBI: Yueo-
Hoe mmocooue. — M.: DOPYM, 2007. — 396 c.

4. 'mppaBnuka u ruaponaesmornpuBo / benenkosa F0.A. [u np.]. — M.: Ok3a-
MmeH, 2009. — 286 c.

5. JlozoBeukmii B.B. I'mapo- w® mnHEBMOCHCTEMBI  TPAHCIIOPTHO-
TEXHOJIOTUYECKNX MamnH: YueOHoe mocobOue. / B.B. Jlozoseuxuin — CIIb.:
UznarensctBO «Jlaub», 2012. — 560 c.: un. — (YueOHuk nans By30B. CrenuaibHas
auteparypa). Pexxum nocryna: https://e.lanbook.com/reader/book/3808/#1
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7.3 HopMaTHBHBIE IPABOBbIE AKTHI

1. TOCT 17752-81*%(CT C2B 245 5-80) I'mapornpuBoa 0ObeMHBIN U TTHEBMO-
npuBoJ. Tepmunsl u onpenenenust — M.: U3natenscTBo cranaapros, 1988 — 73 c.

2. TOCT 2.781-96 Enunast cuctemMa KOHCTPYKTOPCKOW JokyMeHTauu. O00-
3HAYEHUS yCIOBHBIC TpaUIECKUe B cXeMaX. ATapaThl THAPABINICCKHEC U TTHEBMa-
TUYECKHUE, YCTPOICTBA yNpaBieHUss U NpUOOPhl KOHTPOJIbHO-U3MEpPUTEIbHbIE — M.:
UIIK M3nparenscTBO cTanaapros, 2005 — 123 c.

3. TOCT 2.704-2011 Enunas cucrteMa KOHCTPYKTOPCKOW JOKYMEHTALIHH.
[IpaBusia BBIMOJHEHUS THAPABIMYECKUX U MHEBMAaThueckux cxeM — M.: Cranpap-

tuadopm, 2012 — 16 c.

7.4 MeTogu4ecKue YKa3aHus, peKOMEHIANH U APyrue MaTepuaJjibl K
3aHATHAM

1. KoxxesuukoBa H.I'. I'mapocratuka: meroanueckue ykazanus / H.I'. Ko-
»eBHUKOBa, A.B. Emun, H.A. IlleBkyH, A. B. [Ipansbiii ; Poccuiickuii rocygapcTBEH-
HbI arpapHblid yHuBepceuteT — MCXA umenn K. A. TumupszeBa. — Mocksa : PI’AY-
MCXA nmenu K. A. TumupsizeBa, 2018. — 84 ¢.— Teker : 21€KTpOHHBIN.

2. KoxeBnukoBa H.I'. I'mpponunamuka : npaktukym/ H.I'. KoxeBHHKOBa,
A.B. Emun, H.A. IleBkyH[u np.] ; Poccuiickuii rocygapCTBEHHBI arpapHbIi
yHuBepcutreT —-MCXA umenu K.A. TumupszeBa. - MockBa: PITAY-MCXA umenu
K.A. Tumupszena, 2019. —154 c.—Texkcr : anektponnsiii. DOI: 10.34677/2019.049

3. KoxeBnukoBa H.I'., Emun A.B., lleBkyn H.A. u ap. ['uapaBnuka, rupo-
MAaIllMHBl M CEJIbCKOX03sHMCTBEHHOE BojocHaOkenne Yacts 3. ['mapaBinueckue ma-
mHbL: [Ipaktukym / H.I'. KoxeBuukoBa, A.B. Emun, H.A. llleBkyH, A.B. JIpansiii.
M.: U3n-Bo PTAY-MCXA, 2016. 82 c.

4. Koxxenukosa H.I'., Emun A.B., [lleskyn H.A., Ipansiit A.B. I'mapasnuue-
CKHE Y ITHEBMAaTUYECKHE CUCTEMbI TPAHCIOPTHBIX U TPAHCHOPTHO-TEXHOJIOTHYECKUX
MamuH u obopynoBanus: [Ipaktukym / H.I'. KoxxeBuukoBa, A.B. Emun, H.A. [lles-
KyH, A.B. Jlpansiii M.: U30-B0 PTAY-MCXA, 2016, 115 c.

5. KoxkeBnukoBa H.I'., Emun A.B., llleBkyn H.A., Ipansiii A.B. I'mapaBnuka
U rugpornHeBMoripuBoa: Meroauueckue ykazanusi / Koxesuukoa H.I'., Emun A.B.,
[Ilesxyn H.A., pansiit A.B. — M.: U3a-Bo PI'AY-MCXA, 2016, 40 c.

6. UcaeB A.Il., KoxesnukoBa H.I'., Emun A.B. u ap. Hacocsl: MeToanueckoe
rmocooue. — M.: MI'AY, 2008 r. — 80 c.

7. KoxenukoBa H.I'., Emun A.B., [lleskyn H.A., pansiii A.B. Xypnan
naboparopHbix pabor mno aucuuiimHaMm  «['mapasnuka», «[uppaBiuka u
ruipaBiIMyeckue MamuHe, «l'uaporazogunamuka» U «BogocHaGxenuey» /
KoxesnukoBa H.I'., Emun A.B., lleBkyn H.A., [dpansiiit A.B. — M.: OO0 «YMI]
«Tpnanma», 2015. -44 c.
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8. Ilepeyennb pecypcoB HHPOPMANUOHHO-TEJTEKOMMYHHUKAIIMOHHOM CEeTH
«AHTEpHET», HEOOXOAUMBIX JJI OCBOCHHUSA TUCHMUIIIMHBI

1. http://www.agrovodcom.ru OOO «ArpoBoakom» O(QUIIMATBEHBIA JTUIIEP
KpYyIHEHIIMX MPOU3BOAUTENIEH HAacOoCHOro obopynoBaHusi Poccuu (OTKpBITHIM J1OC-
TyI).

2. http://nasos.info NASOS.info oTpacieBoii mopTan NOCBAIICHHBIA PHIHKY Ha-
COCOB (OTKPBITBINA TOCTYM).

3. http:/library.timacad.ru OnextponHo-o6ubnuoreunas cucrema [{Hb nmenn
H.N. Keneznosa ®I'bOY BO PI'AY-MCXA umenu K. A. TumupsizeBa (OTKpbIThII
JIOCTYII).

4. http://rucont.ru IneKTpoHHO-OMOIMOTEeUHast cuctema «HannoHanbHbd 1UQ-
poBoii pecypc PYKOHT)» (oTKpBITBII AOCTY).

5. http://www.techgidravlika.ru Mudopmamnmonno-cnpaBounasi cucrema (OT-
KPBITBIA JOCTYI).

9. HepequL nmporpaMmmMmHoOro o0ecrneueHus U I/IHq)OpMaIII/IOHHLIX CIIPpaBOYHbIX

CUCTEM
Taomuna 10
IlepeyeHb MPOrpaMMHOTI0 00eceYeHUs
HaunmMmenoBanue
Ne . HaumenoBanue Tun Ton
pasaena yueOHOM ABTOp
n/n NporpamMMsbl NPOrpamMMbl pa3padoTku
JTUCIATLINH
Paznen 1 «I'mapaBnuka
Paznen 2 «['uppaBnuue-
. OducHsbrii na- .
1 |ckue MalIuHbB» Microsoft Office 365 ¢ cor Microsoft 2021
Paznen 3 «['uppaBnuue-
CKHE MPUBOJIBI

10. Onucanue MaTepuaIbHO-TeXHUYECKOM 0a3bl, HEOOXOAUMOM 1151
OCylIeCcTBJIEHUS] 00Pa30BaTEJIbHOI0 MPOLECCA MO AMCIUIINHE

Tabmuma 11
Caenenust 00 00eClIe4eHHOCTH CIIENMATU3MPOBAHHBIMHY aYAUTOPUSMHU,
Ka0uHeTamu, JadopaTopusiMmu

HaumeHoBaHue cienuaIbHBIX OMelle-

HUI ¥ IOMelIeHuH 11 caMocTosiTeNIb- | OCHAIEHHOCTH CHeUATbHBIX MOMeIIeHUI U 1mo-

HOI1 padoThI (Ne yueOHOT0 Kopmyca, Ne MelleHNH ISl CAMOCTOSITeJIbHOM PadoThI

ayINTOPHH)
1 2
23 xopmyc, 7 ayiuTopus 1.9xpaHn ClassicLyra (MuB.Ne 410134000001609)

2. [Ipoexrop BenQMX711 (1HB.
Ne410134000001611)
3. Hocka HactenHas 3-anmementHast (MuB.No
210136000005980)
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23 koprmyc, 70 aynutopust 1. CTena ruapaBiIMdecKuii yHUBEPCAIBbHBIN 1abopa-
topHbIit ['VJIC-1 (MuB.Ne 210134000002961)

2. CteH ruapaBlInYeCcKUil YHUBEpCAJIbHBIN J1abopa-
topHblit ['VJIC-2 “I'mapocratuka” (MHB.Ne
210134000002962)

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

4. Emxocts mist Boasl (MEB.Ne210134000001926)

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

6. Cuctema TpyOONpOBOAOB HAa CTAHHUE C TUAPOEMKO-
ctbto (MuB.Ne 210134000002785)

7. JlaTunk pacxoza ¢ UHAUKALIMEN [TApaMETPOB
(MuB.N2210134000002783)

8. Natumk maBnenus -2 m(MaB.Ne210134000002782
; 210134000002781)

9. lllka¢ cucremsl yrpaBieHHs ¢ HHAUKATOpaMH
(MuB.N2210134000002784)

10. LlentpoOexHbIE HACOCHI -21IT
(MuB.Ne210134000002779; 210134000002780)

11. Creng K1 (MuB.Ne 410136000005522)

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

13. YyeGHoe o6opynoBanue nadbopatopuu "IHepro-
3 PEKTUBHBIE CHCTEMBI YIIPABICHHUS MAIIWH U 000-
pynosanus" (MuB.Ne 410124000603206)

Jliss caMoCTOsATENhbHONW PabOThl CTYJIEHTOB TaK K€ MPEAyCMOTpeHbl UnTaib-
HbIi 3271 LlenTpanshoit Hayunoi o6ubnuorexku nmenn H.U. XKenesnoBa PTAY MCXA
umenu K.A. TumupsizeBa 1 KOMHATBI CAMOIIOATOTOBKY CTYICHTOB B OOIIIEKUTHUSX.

11. MeTonuquKne PeKOMEHIANUN CTYACHTAM 110 OCBOCHHUIO TNUCIHUIIIINHDbI

OObpazoBaTenbHbBIN MPOLECC MO AUCHUIUIMHE OPTaHW30BaH B (hopMe y4eOHBIX
3aHATUN (KOHTaKTHasi paboTa (ayJUTOPHOM U BHEAYAUTOPHON) O0yJarOUIUXCs C mpe-
nojaBaTeyieM U CaMOCTOsATENIbHas paboTa oOyuaromuxcs). YueOHble 3ausITus (B TOM
YHClie M0 peai3aliy MPaKTHYECKO MOATOTOBKH) MPEACTABICHBI CICAYIOIUMHU BH-
JaMU, BKJIIOYasi ydeOHbIEC 3aHATHSA, HANpPABICHHbIE HA MPAKTUYECKYIO MOJATOTOBKY
0o0yyJaronmxcs ¥ MpoBEJACHUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

JeKUMH (3aHATHS JIEKIIMOHHOTO THUIIA);

nabopaTopHbie padOTHI (3aHATHUS CEMUHAPCKOTO TUTIA);

IPYNIOBbIE KOHCYIbTALNH;

UHMBHIyaJIbHbIE KOHCYJIbTAllMU U HHbIE Y4YeOHbIE 3aHATHUS, MpPEayCMaTpH-
BAIOIME UHIMBUYaJIbHYIO pa0dOTy MpenoiaBareis ¢ 00y4aromuMces;

camocTosTeNnbHas paboTa 00yJaromuxcs;

3aHATHS UHBIX BUOB.

Ha y4eOHbIX 3aHATHAX 00ydYarommecs BBIMOIHSIOT 3aIUIAHUPOBAHHBIC HACTOS-
el mporpaMMor OTAENbHBIC BUABI y4eOHBIX pabOT, B TOM UYHWCIE OTICNIBHBIX dJie-
MEHTOB palOT, CBA3AHHBIX C OyaylIed NpodecCHOHATBHOMN 1eATENbHOCTBIO.
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[Tocemienne JEKUMOHHBIX 3aHATUI sBIIAeTCS 00sA3aTeNbHbIM. [IpomyeHHbIi
JIEKIMOHHBIM Marepuan HeoOXOAMMO 3aKOHCIEKTUPOBATh U MPEIOCTABUTH JIEKTOPY
TSl OTPaOOTKH.

[Ipu nmpoBeaeHun 1a0OPaTOPHBIX PadOT CTYJAEHT JOJIKEH MMETh CBOM Mepco-
HaJbHBIN JKypHAJI JIJIs1 BHIITOJIHEHUSI JTA0OPATOPHBIX PadbOT, KOTOPbIA OH OOPMIISIET B
OTJENBbHOM TETpaau WU Ha Juctax popmara A4 B COOTBETCTBUM C YCTaHOBJIECHHOU
¢opmoil. Hanumune onHoro *ypHasia Ha JBYX U 00Jiee CTYJEHTOB IPU BBINOJIHEHUU
71a00paTOpHOI pabOThI HEAOITYCTUMO.

[Tepen HavamoM BBHITIOJIHAEMOW JTAOOPATOPHON pabOTOM CTYNIEHT MOJDKEH ca-
MOCTOSITEJIBHO YSICHUTB: COJIep)KaHue paboThl, IMOCIEI0BATEIbHOCTD BBINOJIHEHUS
HAOJIIOICHUN W U3MEPEHHI, METOMUKY OOpabOTKH HKCIIEPUMEHTATbHBIX JaHHBIX.
OO1ue cBeaeHus: Mo TeMaM JIabOpaTOPHBIX PadOT MPEACTABIEHBI B METOIUYECKHUX
yKa3aHUSIX K MPOBEICHUIO JTabopaTopHbIX padot. [Ipomymennsie mabopaTopHbie pa-
00TBI TOJIEKAT OTPAOOTKE B COOTBETCTBHU C TPaPUKOM OTPabOTOK, COCTABISIEMBIM
3a IB€ HEJIEJH JI0 KOHIa y4eOHOro ceMecTpa.

[Ipu n3yuyeHun Kypca DUCHMIUIMHBI 0COO0€ BHUMAHHE CIENyeT YAEIUTh Clie-
JTYIOIIMM BOIIPOCAM: OCHOBHOE YPaBHEHUE TMIAPOCTATUKH, CUJIbI JABJICHUS Ha IUIO-
CKHME€ U KPUBOJIMHEHHbIE TTOBEPXHOCTH, ypaBHEHUE bepHyuu, noTepu Hanopa, UcTe-
YEeHHE JKUJKOCTH Yepe3 OTBEPCTUS U HACAJKU, TUAPABINYECKUM y1ap, OCHOBHBIE I10-
Ka3zaTrenau paboThl HACOCOB, pabOUYMe XapaKTEPUCTUK HACOCOB, XapaKTEPUCTHKA TPY-
OonpoBoja, napaienbHas U MocieroBaTellbHas paboTa HaCOCOB, 0OBEMHBIN T'HIPO-
IIPUBO/I.

Buabl u gopmbl 0TPa0OTKH NPONYIIEHHBIX 3AHATHI

CryneHT, NponyCTUBIINN JIEGKIIMOHHOE 3aHATHE, 00s13aH CAMOCTOSATEIBHO MPO-
paboTaTh MPOMyLICHHYIO TeMy (pa3zei), MPeAOCTaBUTh MPEMOAABATEN0 KOHCIIEKT
IPOMYIIEHHOW JEKIIUN U OTBETUTh B YCTOH (pOopMe Ha BOMPOCHI 3a7aBacMble TPEIo-
JaBaTesieM IO TeMe JICKIIHH.

[IpomymienHsie J1a00paTOpHBIE 3aHITHS OTPadATHIBAIOTCA B KOHIIE CEMECTpa B
COOTBETCTBHE C YCTAaHOBJIEHHBbIM Kadeapoil rpagukom orpadotok. Ilepen otpaboT-
KOl 1a00paTopHOil pabOTHl CTYACHT CAMOCTOATEIHHO M3y4aeT TEeOPETUIECKUI MaTe-
pHasl Mo TeMe paboThl, OPSAIOK €€ MPOBEICHUS W METOIUKY OOpaOOTKH OIBITHBIX
TaHHBIX. J[aHHBIC MONyYEHHBIC TIPU BBITOJHEHUHU MPOIMYIIEHHOW JTabopaTOpHO pa-
OOTBI 3aHOCHUT B 3apaHee MOATOTOBICHHBIN oT4eT. [Tocme 00paboTKM OMBITHBIX JaH-
HBIX 0()OPMIICHHBIN JOJKHBIM 00pa30M OTUYET O BHITIOJHEHUU JTA00OPATOPHON PabOTHI
IPEIOCTABIISAETCS BEAYLIEMY IIPENoAaBaTeto Ul 3alllUThL.

12. MeToan4yeckue peKOMEHIAIMU MPENoJABATEIAM 110 OPraHnu3aunu 00y4eHus
10 JUCHMILUIHHE

Hawunyume#t ¢opmoit opranmsanuu oOydeHus aucnuiuinHe «[ mapaBiukay
IPEICTaBIIAECTCS Takas, IPU KOTOPOW BCE BHUJIbI YUEOHBIX 3aHATUN (J1ekuus, adopa-
TOPHBIC 3aHATUS, pacyeTHO-Tpaduueckue padoThl) 0OpPa3yIOT €AMHBIM B3aUMOCBSI-
3aHHBIM y4eOHbIN Tpouecc. [ 1aBHBIM 3BEHOM 3TOT0 MPOLECca SBISIOTCA JIEKIUHU, HA
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KOTOPBIX HAJIaraeTcs OCHOBHOE COJIEpKAHUE Kypca U JIaeTCs Hay4yHas U METOJuYe-
CKasl YCTaHOBKAa B M3yYEHUH NpernofaBaeMoil qucuuiuivibl. [Ipu ycnoBum cBoeBpe-
MEHHOTO 3aKperuieHus! JEKIIMOHHOIO0 MaTepuala Ha TPYNIOBBIX 3aHATUSAX U B IPO-
LI€CCE BBIMOJHEHUS JOMAIHUX 3aJaHUil CTYJEHTHI SBJISIOTCS Ha OYEpPEIHbIE JEKIIUU
JOCTATOYHO MOATOTOBJICHHBIMU ISl UX MPOCTYIIUBAHUS U YCBOCHHS.

Bo Bpems nekiuil 1eMOHCTpanus ClaijloB WIKM MPE3eHTAUil SBIseTCs Npea-
noututenpHee. [IpumeHenue ciaiijoB U npe3eHTanuil TpeOyeT TIaTeabHON paboThl,
10 METOIMYECKOMY OOECIICUEHHIO TAKUX 3aHATHI: 0TOOpP HEOOXOAUMBIX (PparMeHTOB
GUIBMOB M CAI0B, TO00p WILTIOCTPAIIMN U YEpTEKeH, MpOBEepKa KauecTBa UX Je-
MOHCTpAIIMH, 3aTPaYUBa€MOI0 BPEMEHS U T.J.

IIpoBenenue 1a60pATOPHBIX 3AHATHM SIBISACTCS OJHUM W3 BOKHEHIIUX dJie-
MEHTOB 3aKpEIJICHUsI NPOWJEHHOTO MaTepHalia, a TaKKe MPUOOPETEHUs MpaKTUde-
CKHMX HaBBIKOB CTY/JCHTAMH.

JIaGopartopHble 3aHATHS IIelecoo0pa3Hee MPOBOIUTH ¢ moArpymmnoii. Heo6xo-
JUMO 3apaHee U3BECTUTh CTYJECHTOB O TeMe Oyayuliero JabopaTopHOTo 3aHIATHS, yYKa-
3aTh Ha HEOOXOAMMOCTb CAMOCTOSITEILHOTO O3HAKOMJIEHHUS C:

— 1EJIbI0 JTA0OpaTOPHON PaboThI;

— TEOPETHYECKUM MAaTepuajoM, HEOOXOJUMbBIM JJisi BBINOJHEHUS JTaHHOW pa-
OOTHI;

— MOPSIAKOM BBITIOJTHEHUS pa0OThI U CHATUEM SKCIIEPUMEHTAIbHbBIX JaHHBIX;

— METOAMKOW 00pabOTKM MOJIYYEHHBIX B IIpoLEcce JJabopaTOpHON paboThl pe-
3yJIbTaTOB;

— MOJYMaTh O BBIBO/IAX, KOTOPbIE HEOOXOAUMO C/IETaTh B KOHIIE PaOOTHI.

Ha naGopaTopHyio paboTy CTyA€HT AOKEH IPUITH C MOATOTOBICHHBIM KOH-
CIIEKTOM JIA0OPATOPHOM padOTHI.

Bce naboparopubie paboThl JOKHBI OBITH OQPOPMIIEHBI B OTEIbHOM <« OKypHa-
Jie AJid JIabopaTOpHBIX paboT». ITO MOKET OBbITh OT/IEIbHAS TETPab, B KOTOPOU CTY-
JIEHT Ha OCHOBE METOAMYECKUX PEKOMEHAALMI i1 NpOBEIEHUs J1abOpaTOpHOU pa-
00ThI, pa3pabOTaHHbIX Kapeapol, TOTOBUT CBOM NMEPCOHAIbHBIN KOHCIEKT, TM00 OT-
JeNbHBIA pa3pabOTaHHbI M W3AaHHBIA Kadeapoil MakeT KOHCHEKTa J1abopaTopHOi
paboThI.

IIpu nocTaTo4yHON TEXHUMYECKOW OCHAILEHHOCTH Y4YeOHOH JlabopaTopuu Ka-
(enpel CTYAEHTHI BBINOIHAIOT J1a00paTOpHYy0 paboTy, IPeIBAPUTEILHO Pa30UBILINCH
1o «Opuragam», BKJIOYarOuM B ceds 1o 4 — 5 crynenToB. Eciu ke HeT Takoi Tex-
HUYECKOH BO3MOXKHOCTH, TO JlabopaTopHasi pa0boTa BBINOJHIETCS cpa3dy Bceil moj-
rpynnoil wim ‘2 noarpynmnsl. [Ipu 3ToM npenoaaBaTenb pacupenensieT MEXIy CTy-
JIEHTaMU O00S3aHHOCTHU O BBIMOJHEHUIO JIA0OPATOPHOU pabOThI, CTapasiCh 3aJeHCT-
BOBAaTh B pad0TE KaK MOKHO OOJIbIIE CTYJEHTOB.

ITepen mpoBenennem abopaTopHON PabOTHI TPEMOJABATETh WU ACCHCTH-
pyrouuii emy nHxeHep (1abopaHT) yueOHOM 1a60paTopun MPOBOJUT HMHCTPYKTAXK IO
TEXHUKE O0€30MaCHOCTH.

[Tocne cHATHA OMBITHBIX AAHHBIX CTYJIEHTHl 00padaThIBAIOT pE3yJbTaThl IKC-
MEPUMEHTA, CTPOSIT IpaduKH (€CIU OHU MPEAYCMOTPEHBI B paboTe), 1eat0T BHIBOJIBI
o pabore.

[locne BbInoNHEHUs J1a0OpaTOPHOM PabOTHI 11€1€CO00pa3HO MPOBOJIUTH €€
«3aluTy». JTO MO3BOJIAET CTYACHTAaM €IIE pa3 MOBTOPUTh U OCMBICIUTH IPOMIECH-
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Hbl MaTepuall, a NPernoaaBaTelo OLEHUTD CTENEHb YCBOCHU IIPOUAEHHOIO CTyAEH-
TaMH{ MaTepuaa.

Tekyiee TecTUpOBaHHe I1€71€CO00Pa3HO MPOBOAUTH 2 pa3a B TEYEHHUE CEMeE-
ctpa. C ero noMoIIbiO MPOBEPSETCS YCBOEHUE CTyAEHTaMU MaTepHaa, IIpOUIeHHOIo
3a 5-7 Henenb. JTa NMpoBepKa JA0HKHA OBITH IOCTATOYHO ITYOOKOH ¢ TeM, 4ToObI of-
HOBPEMEHHO CIIY>KHUTb MOAIOTOBKOM K IIPEACTOSALIEMY DK3aMEHY .

JloiokHO OBITH pa3pabOoTaHO HECKOJIBKO BapHaHTOB TECTOBBIX 3aJaHUN C TEM,
yTOOBI OJIU3KO CHUJIALINE CTYACHTHI UMENH Pa3Hble BAPUAHTEHI.

Tect ’xenaTelbHO KOMIIOHOBAaTh U3 IIATH WIIM JECSATU BOIPOCOB IPUMEPHO
OIMHAKOBOM CIOXHOCTH, 4YTO OOJierdaeT MpernojaBaTeNl0 BHICTABJIEHHAE OLICHOK IO
KOJIMYECTBY BEpPHbIX OTBETOB. [IpH MpOMEXYyTOYHOM 4YHUCIIE PAaBHBIX ITO CIIOXXHOCTH
BOITPOCOB, Hampumep, 7 — 8§ MOKHO IMpUaaTh KaXA0OMy BOIPOCY BECOBOH KOd(hunu-
€HT B 3aBUCHMOCTH OT CJIO)KHOCTU C TaKUM PacdeToM, YTO CyMMa BECOBBIX KO3((dHU-
IMeHTOB paBHsuiack 10.

HeynoBieTBOPUTENIEHO HAIIUCAHHBIM TECT IIEPEIIUCHIBACTCSA CTYyICHTaMH I10-
BTOPHO MO JPYroMy BapuaHTy. BakHBEIM MeTOAUYECKUM TpebOoBaHUEM IIpU NIPOBEJE-
HWH TECTUPOBAHUS SIBJISIETCS. CBOEBPEMEHHOE 03HAKOMJIEHHE CTYIEHTOB C JOIIYIIIeH-
HbIMU B HEM OIITMOKAMU.

IIporpammy paspadoraJt:

Ny &
) «
Hpanelii A.B., K.T.H. %H?

; Fd
/" (noanuck)
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PELIEH3USA
Ha pa6ouyio nporpammy gucuumannsl «b1.0.11 I'ugpaBanka»
OIIOII BO no nanpasjenuto 35.03.06 ArpounkeHepusi, HAPaBJIeHHOCThL MalIuHbI U anmapa-
ThI TIepepadaTHIBAIONINX TPOU3BOJICTB
(kBasmMpukanus BBIMYCKHUKA — 0aKaaaBp)

[TynseBeiM Hukomaem HukonmaeBuuem, K.T.H., JOIEHTOM Kadeapbl TPAKTOPOB U aBTOMOOH-
neit Uucturyra Mexanuku u 3Hepretuku um. B.I1. I'opsiukuna PITAY-MCXA um. K. A. Tumupsse-
Ba, (Jaymee MO TEKCTy pEIEH3EHT), MPOBEACHA peleH3Hus pabdodued MpOorpaMMbl JAWCIMILTAHBI
«b1.0.11 I'mapasauka» OIIOII BO no nanpasnenuto 35.03.06 «ArpounHxeHepus», HalpaBJIcH-
HOCTb «MalluHbl U anmnapaThl epepadaThIBAIOUIMX TPOU3BOJACTBY (YPOBEHb 00yUeHHs - OaKaiaB-
puar) paspaboranHoii B ®I'bOY BO «Poccuiickuii rocynapcTBeHHBbIH arpapHblii YHUBEPCUTET —
MCXA umenn K.A. TumupsizeBay, Ha Kadeape TEIUIOTEXHUKH, THAPABIUKA U YHEPrOOOeCIICUCHHUS
npennpustuii (paspadoruuk — [Apanelii Anexcanap BnagumupoBud, K.T.H.)

PaccMoTpeB npezacTaBiieHHbIE HA PELIEH3UIO MaTepUabl, PELIEH3EHT MPUILIEI K CIAEAYIOUIIM
BBIBOJIAM:

1. IlpenbsiBnennas pabouasi mporpaMMa JUCUUIUIMHBL «I'mapaBankay (nagee 1Mo TEKCTY
[Tporpamma) coomeemcmeyem tpeboanusim @I'OC BO no nanpasienuto 35.03.06 «Arpounxe-
Hepus». [Iporpamma codeporcum Bce OCHOBHBIE Pa3IeNbl, coomseemcmayem TPEOOBAHUSIM K HOpMa-
TUBHO-METOJAMYECKHUM JOKYMEHTaM.

2. IlpencraBnennas B [Iporpamme akmyansnocms yueOHON TUCIUIUIMHBL B paMKax peaju-
saruu OIIOIT BO wme noonexcum commenuto — DUCHUIUINHA OTHOCHUTCS K 00SI3aTENBLHON YacTH
yaeOHoro nukia — b1.

3. IlpeacraBiennsle B [Iporpamme wyenu IDUCUUIUIMHBL coomeemcmeyiom TpeOOBAHUAM
®I'OC BO nanpasnenus 35.03.06 «ArpouHKeHEPUSD.

4. B coorBerctBuu ¢ [Iporpammoii 3a nucumminHon «['mapaBiauMkay 3akpemieHo 3 Kom-
nemenyuu. {ucuunnuna «'mapaBaukay u npencrasienHas [Iporpamma cnocobna peanuzosams
uX B 00BSABICHHBIX TpeOoBaHMAX.. Pe3ynbraTsl 00ydeHus, npejactaBieHHsle B [Iporpamme B kate-
TOpHSX 3HATh, YMETh, BIAJETh coomeemcmayom Cennuke U COACPKAHUIO AUCUUIUINHBI U Je-
MOHCMPUPYIOM 803MOACHOCHb TIOTYUEHUS 3asBICHHBIX PE3YJIBTATOB.

5. Obwmas Tpyao€MKOCTh TUCHUIUIUHBI «['mapaBimkay cocTaBiseT 3 3a4€THBIX €IUHULIBI
(108 yacoB/u3 HUX mMpakTUYeckas moAroTorka O 4acos).

6. Mudopmarmst 0 B3aMMOCBSI3U M3y4aeMBIX JUCHUIUIMH M BOTIPOCAM HMCKIIFOUYEHUS ITyOim-
pPOBaHMS B COJIEP)KAHUU TUCLUUIUIMH coomeemcmeyem NeUCTBUTENbHOCTH. [lucnuruimHa «I'ma-
PaBJIMKa» B3auMocBs3aHa ¢ Apyrumu aucuuiimHamu OINOIT BO u YueGHoro miaHa mo Harmpas-
nenuto 35.03.06 «ArporH)XEHEPUS» U BO3MOXKHOCTh TyOIMPOBAaHUS B COJIEP)KAHUN OTCYTCTBYET.

7. llpencraBnennas IlporpamMa mpezmonaraeT MCIOJNb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEJIBHBIX TE€XHOJIOTUH, UCIOIb3YEMBbIE IPU pealn3allii Pa3InYHbIX BUI0B y4eOHOH paboTsl. Dop-
MBI 00pa30BaTEeNbHBIX TEXHOJIOTUI_coomseemcmeyrom cnenu(uke JUCIUTUINHBL.

8. IIporpamma nucuuruinael «I'mapaBiankay npeanonaraet 20 3aHATHN B MHTEPAKTUBHOMN
dopme.

9. Bugpl, conepkanne U TPYIOEMKOCTh CAMOCTOSATEIBLHON pabOTHI CTYJACHTOB, MPEICTaB-
nennsle B Ilporpamme, coomeemcmeyiom TpeOOBaHUSAM K IMOATOTOBKE BBITYCKHHKOB, COJEpXKa-
uMcest Bo @I'OC BO nanpasnenus 35.03.06 ArponHxeHepus.

10. IlpeacraBiennsie u onucanubie B [Iporpamme Gopmbl mekyujeri OLEHKU 3HAHUHU (BBI-
NOJTHEHHE M 3alUTa J1a0OpaTOpHBIX paboT, ydyacTHE B TECTUPOBAHWHM, BBIIIOJHEHHME PAaCUETHO-
rpaduueckoil paboThl U ayIUTOPHBIX 33JaHUSAX - PadOTa ¢ TEXHUUYECKOU JIUTepaTypoil), coomsem-
cmeyiom crienu(pUKe TUCHUIIIMHBI U TPEOOBAaHUAM K BBIIY CKHUKAM.

dopMa NMPOMEKYTOYHOIO KOHTPOJIS 3HAHUM CTYACHTOB, IpeaycMmorpeHHas [Iporpammoi,
OCyILecTBIsAETCS B (hopMe 3K3aMeHa, YTO coomeemcmeyen CTaTyCcy AUCUUILINHBI, KaK JUCLUILIIN-
HBI 00s13aTeNbHOM yacTH yueOHoro nmukia — b1 ®I'OC BO nanpasnenus 35.03.06 ArpouHxeHepusi.

11. ®opmbl OlIeHKH 3HAHUM, TIpeAcTaBiIeHHBIC B [Iporpamme, coomsemcmeayiom crenuduke
JTUCLUTUIMHBI U TPEOOBAHMSM K BBIITYCKHUKAM.
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12. YyeOHo-MeToANUECKOE ObOeclieUeHre AUCIUIUIMHBL [PeICTaBIeHO: OCHOBHOU JIHTEpa-
Typo#t — 5 ncrounuka (6a30Bbli y4eOHUK), OTIONHUTENBHON IHTEPATypoil — 5 HAUMEHOBAHHH, TIe-
PHOMMYECKUMH HM3JaHUSIMU — 2 MCTOYHMKA CO CCBUIKOM Ha JJIEKTpPOHHBIE pecypchl, VHTepHer-
pecypcbl — 3 ucrouduka u coomeemcmgyem tpeboanmsim OI'OC BO wmampasiaenus 35.03.06 Ar-
POEHKEHEPHS.

13. MarepnanbHO-TeXHUYECKOE OOecredeHue IUCIUIUIMHBI COOTBETCTBYET ClieiU(UKe
Jucimiuibl « napaBndkay 1 obecrieunBacT MCHOJB30BAaHUE COBPEMEHHBIX 00pa30BaTENbHBIX, B
TOM YHCJ1€ UHTEPAKTUBHBIX METONOB 00y4eHUSI.

14. Meroauyeckne peKOMEHJAIUN CTYACHTaM U METOOUYECKHE PEKOMEHIAIIY IIPeToaBa-

TCJISIM TI0 OpraHu3alllun 06yquH5{ oo THUCHUIINIMHE NarOT MpEACTaBICHHC O CHCHI/I(I)I/IKe O6y‘-ICHI/I51
[0 JUCIIUILTUEHE ((FI/I,HpaBHI/IKa».

OBIIUE BBIBO/bI
Ha ocHoBaHMU NpOBEJACHHON pelleH3UH MOXKHO CIIeNaTh 3aKIIIOYEHUE, YTO XapaKTep, CTPYK-
Typa u coaepxkanue paboueii nmporpamMmsel quciuinuael «['wapasmuka» OITOIT BO mo manparie-
gnto 35.03.06 ArpounkeHepus, HaIpaBJICHHOCTh «MalMHel U anmapaTsl MepepadaThIBAIONIINX
POH3BOJCTRY» (KBalMbuUKanus BRIYCKHUKA — Oakanasp), pazpaborannas Jpansmm A.B., K.T.H., co-
oteeTcTBYeT TpeboranusiM OI'OC BO, coBpeMeHHBIM TpeOOBaHUSIM 3KOHOMUKH, PBIHKA TpyAa U
NO3BOJMT Npu €€ pealn3aluy yCOeUIHO 00eCIeYITh GOPMUPOBAHUE 3aSIBJICHHBIX KOMIIETCHIIHM.

Penensent: Ilynses Hukonait Hukonaesuu, K.T.H., JOUEHT Kapenpsl TPaKTOPOB U aBTOMOOHIEH

Mucturyta mexanukn u s"epretuku uM. B.II I'opsuxmaa PIAY-MCXA um. KA.
Tumupsizera, 7

« Sy o8 2023 r.

{1 J,unm,./
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