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PaGouyast mporpaMma IUCIHILTHEEL «I MapaBimkay COCTABICHa B COOTBETCTBHH C Tpebo-
panusMu DeiepabHOTO roCyAapCTBEHHOTO 06pa30BaTEIBHOrO CTaHAAPTa BBICIIETO o0pa3oBa-
gus (PIOC BO), yreepixaenHoro 1Ipukazom MuHHzcTepCTBa 00pa3oBaHKs ¥ HAYKH Poccuiickoit
deneparuu 23.08.2017 r. Ne813. Pa6ouyas mporpaMma IpeJHasHaueHa Uil MOArOTOBKA Oaxa-
NaBpa IO HalpaBJCHUIO 35.03.06 ArpounikeHepusi, HaNPaBJICHHOCTD - DaexrTpoTenioodec-
Tedenre MyHHIMNATbLHBIX 00pa30BaHu.

Hacrosimast pabodast IporpaMma JUCHHILTMHEL COCTABIICHA B paMKax OCHOBHOH mpodec-
CHOHATBHOM 00pa3oBaTeIbHOM IPOrpaMMBI (OIIOIT) 1 y4uTHIBAET OCOOCHHOCTH o0y4eHus MpH

MHKJTFO3UBHOM 00Pa30BaHKH JIHIL C OTPAHMYCHHBIMU BO3SMOXKHOCTAME 3poposbs (OB3.)

CocTaBuTeNb — KaHIUIaT TEXHHYECKUX HaYK, HJOICHT ITramkuaa—I upusaa O.C.

Pa6ouyast mporpaMma IUCIMIUTMEBL 00CYXIeHa Ha 3aCelIaHiH Kadenpsl «DHEProodecneIeHue
{ aBTOMATH3aL}s] TEXHOJOTMYECKUX MTPOLIECCOBY

«15y ampens 2021 r. (mpotoxon Nel0).

3as. kadenpoit «DHeproodecneyeHue i aBTOMATH3ANA

TEXHOJIOTUYECKHUX IPOLIECCOBY,
JOKTOp TeXHUYECKUX HAYK, NOLECHT / B.M. Ilonos
/.

PaGouast IporpamMma TUCLHIITHHEL 0100peHa MeTomudeckol komuccueil MiHCTHTyTa arpo-
UH)KCHEPUH

«22» ampens 2021 r. (mpoToxon Nel).

IIpencenarens METOIUYECKOH KO- C.[. llenenes
MuccHK VIHCTUTYyTa arpOMHXEHEpHH

®I'BOY BO  IOxHO-YpanbCcKui

[CAY, IOKTOp TEXHHMYECKHX Hayk,

JOLCHT

V.B.lIlarposa
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TOBKY

4.1. Coneprxkanue TUCIMUILIAHBI
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4.5.  Buasl u cogep)aHue caMOCTOSATEIHHONU PabOThl 00yUYaIOITHXCS
Y4eOHo-MeToAnYeCcKOe 00ecTeueHne CaMOCTOATEIbHONM paboThl 00yUYaOIUXCs 110
JICITUTUIAHE

@DOH/T OLIEHOYHBIX CPEJICTB AJIs MPOBEACHUS MPOMEKYTOUHON aTTecTaluu o0y4da-
IOIUXCS IO TUCITUTUIAH

OcHoBHasl U JOTIOIHUTENIbHAS yueOHas TuTeparypa, HeoOXoauMmasi JJisi OCBOCHUS
JUCITUTUTAHBI

Pecypcel nHpopManmoHHO-TeIeKOMMYHUKAIMOHHON ceTH «HTepHeT», Heo0X0-
JUMBIC JJISI OCBOCHUS JUCIHILTAHBI

MeTtoauueckue yKazaHus JUisi 00y4aroIUXcs 0 OCBOCHUIO JTUCITUILINHBI
WudopManinoHHbIE TEXHOJIOTHUH, UCIIOIh3yEeMbIE TIPU OCYIIIECTBICHIUH 00pa3oBa-
TEJIBHOTO Mpolecca Mo AUCHUIIIMHE, BKIII0Yas epeyeHb MporpaMMHOro odecre-
YeHUS ¥ MH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

MartepuanbHO-TeXHUYECKas 6a3a, HeoOXoAuMasi AJis OCYIIECTBIEHUSI 00pa3oBa-
TEJBHOTO MPOIECcca 10 TUCIUTIIINHE

[Tpunoxxenue. ®OH OLEHOYHBIX CPEACTB JJIS TEKYIIET0 KOHTPOIIS YCIIeBAEMOCTH
Y TIPOBEICHHUSI POMEKYTOYHON aTTECTAIlUU O0yUJarOTIXCsI

Jlucr perucrpannu 3MEHEHUM
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1. Ilnanupyembie pe3yJIbTaThl 00y4eHHUS MO0 JUCHHUILINHE,
COOTHECEeHHbIE C IVIAaHUPyeMbIMU pe3yJbTatamu ocBoenusi OIIOII

1.1.eab n 32124 TUCUMIJIMHBI

eab AMCHUNIHHBI

bakanaBp mo HampaieHuto noarotoBku 35.03.06 ArponH)keHepus A0JKEH OBITh MOITO0-
TOBJICH K CIEAYIOLIUM BUAAM NMPOPECCUOHANBHOMN AeATeIbHOCTH: TPOU3BOJCTBEHHO-TEXHOIOTH-
YECKOM, IPOECKTHOM.

Heab nucuunminHbl — chOpMUPOBATH y CTYJIEHTa CUCTEMY (yHIaMEHTAIbHBIX 3HAHUH, HE-
00XOIMMBIX IS TOCIIEAYIOMIEH MOATOTOBKH OaKanaBpa, CIOCOOHOT0 K 3P (EKTUBHOMY PEIIICHHIO
MPAKTUYECKHX 3a7jau CEeJIbCKOXO3SHCTBEHHOIO MPOU3BOJICTBA, a TAKXKE CIIOCOOCTBYIOIIUX Aalb-
HEHIeMy pa3BUTHIO JIUYHOCTH.

3agauu AUCHMILINHBI:

U3YyYUTHh OCHOBHBIE 3aKOHBI MEXAHHUKH >KUKOCTH U Ta3000pa3HBIX CpeJl U OBIIAIETh METO-
JaMH MX IPUMEHEHUS B IPAKTHUYECKOM 1eATeIbHOCTH.

1.2. KoMneTeHM#u 1 MHAMKATOPHI MX T0CTH/KEHHI

OIIK-1. CriocobeH pemiath THUIOBBIE 3a/1a4¥ MPOo(heCcCHOHATBHOMN NesATeIIbHOCTH HAa OCHOBE 3Ha-
HUN OCHOBHBIX 3aKOHOB MaTE€MAaTHYECKHUX M €CTECTBEHHBIX HAayK C MpUMEHEeHHuEeM HHopMaIu-
OHHO-KOMMYHHKAIIUOHHBIX TEXHOJIOTUHU

Konx u mammeHnoBa-
HHME  HWHJIUKaTopa

®opmupyemsie 3YH

JOCTUXKEHHUS KOM-
MeTSHINH

3HaHus | OOyuaroluiics 10JKEH 3HaTh: OCHOBHbBIE 3aKOHBI €CTECTBEHHO-
N-1 onk-1 HAYYHBIX TUCHUIUIMH (TUAPABIUKN) [T PEIICHUs] CTAaHJaPTHBIX
Hcnonb3yer ocHOB- 3aJa4 B COOTBETCTBHH C HAIIPABICHHOCTHIO NMPO(HECCHOHATEHON
HbI€ 3aKOHBI ecTe- JeSTeIbHOCTH
CTBEHHOHAYYHBIX —(b1.0.16-3.1)

AUCHUIUIAR UL Pe- | ynvepust | OOyYarOIUiACS JOIDKEH YMETh: HCIOJIB30BaTh OCHOBHBIE 3a-
INCHUA  CTaRAapT- KOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIMH (THAPABINKHI) JUIS pe-

HbIX 3allad B COOT- IIEHUsI CTaHJAPTHBIX 3a7a4 B COOTBETCTBHH C HANpPaBJICHHO-
BCTCTBMH C HalpaB- CTBIO TPO(HECCUOHATIFHON eI TeNbHOCTH

JICHHOCTBIO  TIPO- - (61.0.16-Y.1)

(eccronanbHOM HaBblkM | OOyyaromuiics J0JKEH BIa/IeTh: HABbIKAMMU:

ACATCIILHOCTH WCIIONb30BaHMs 3HAHUM OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYY-

HBIX TUCHMIUIMH (THAPABIUKN) JUI PEIICHUs] CTaHAApPTHBIX 3a-
Ja4d B COOTBETCTBMM C HAINpPABIEHHOCTBHIO MPO(eCcCHOHATbHOU
JEATEIIBHOCTH

- (B1.0.16-H.1)

2. MecTo Aucuumiunsl B crpykrype OITIOIT

Jucuumnuna «['uapaBinkay OTHOCHTCS K 00S3aTENbHOW YacTH OCHOBHOM mpodeccro-
HaJBHOM 00pa3oBaTeILHON MPOrpaMMbl OakaiaBprara.




3. O0bém AUCHMIVINHBI U BUIbI y4eOHOH padoThl

O6wem gucuuruiHbl coctaBnsieT 3 3ayetHbix equnanl (3ET), 108 akagemuueckux gacoB

(manee yacoB). JluciuiuinHa u3ydaercs B 5 ceMectpe.

3.1. Pacnipenesienne o0bemMa JUCUMILIMHBI 10 BUAAM y4eOHOIl padoThI

Bun yae6HO# paboThI

KomnunuectBo uacoB

KonraktHasi pa6ora (Bcero), 56
B TOM 4YHCJIe IPAKTHYECKAas MOAT0TOBKA
Jlexyuu (JI) 28
Ipaxmuueckue 3ansmus (113) 14
Jlabopamopnwie 3ansmus (J13) 14
CamocrositesibHas padora o0yuawmuxcs (CP) 25
KoHnTpoJb 27
Hroro 108
3.2. PacnpenesieHue yueOHOIro BpeMeHH 10 pa3jaejaM U TeMaM
Beero B TOM 4YHCIIE
Ne KOHTaKTHasl paboTa KOH-
TeMLL HanmenoBanue pa3zaena ¥ TEMBl | 9acoB CP Tpor
JeK nab np .
1 2 3 4 5 6 7 8
Pazgen 1. 'mapaBnuka
1.1 OO1ue cBegeHns 4 2 X 2 X X
1.2 I'unpocraTuka 8 4 X 2 2 X
1.3 I'maponnramuka X X X
14 OCHOBHBIC TTIOHSTHUS 11 2 4 4 1 X
15 I'mppaBnuyeckoe  MOIEIHPOBa- 2 1 < < 1 <
HHE
1.6 ['unpaBnudeckue nmorepu 11 3 4 2 2 X
17 I'unpasnuyeckuii pacuer TpyOO- 4 5 X X 2 X
IPOBOJIOB
18 Vcredenne XUIKOCTH Yepe3 OT- 6 2 2 < 2 <
BEPCTHS U HACAKH
Pazgen 2. 'mapaBnudeckue MalIimHbI
2.1 Hacocbl. OcHOBHBIE TapaMeTpBI 1 1 X X X X
2.2 JlvHamMuyeckre HacOChI 1 1 X X X X
2.3 LlenTpoOexHbIe HACOCHI 8 2 4 X 2 X
2.4 Hacocs! Tperns 4 1 X 2 1 X
2.5 OOBeMHBIE HACOCHI 2 1 X X 1 X
2.6 'uppapnuyeckue ABUraTenu 1 X X 1 X
Pazznen 3. 'mapaBinueckue ¥ MTHEBMATHYECKUE TTPUBO/IBI
3.1 OO6BEeMHBII THIPOTIPUBOJ 6 2 X 2 2 X
3.2 I'mapoanHaMugeckuie mepeaadn 1 X X X 1 X

5




3.3 | ITueBMaTHYeCKNit IPUBOS | 1 | X X X 1 X
Pazgen 4. I'mapaBnudecknil 1 THEBMATHICCKUAN TPAHCIIOPT
4.1 I'mapaBaudecKuii TpaHCIIOPT 2 1 X X 1 X
4.2 [THeBMaTHUECKUH TpaHCHOPT 2 1 X X 1 X
Paznen 5. CenbCkoX034HCTBEHHOE BOJIOCHA0KECHUE
Cucrembl U CXeMbl BOJIOCHA0MXe-
51 Hus. BomocHabxenme w3 T10- 3 X
BEPXHOCTHBIX M TIOJ3EMHBIX HC-
TOYHUKOB
Pazgen 6. OCHOBBI THIPOMETHOPAITAN
6.1 I'mapomenmoparus.  IIpodmeMbr 1 X X X 1 X
OpOIIIAEMBIX 3EMEITh
6.2 JoxneBanbHbIe MallIUHBI 1 X X X 1 X
Paznmen 7. OcHOBBI KaHANMH3ANN
71 Cxembl. YnoButenu HeTempo- 1 X X X 1 X
JYKTOB
KonTpons 27 X X X X 27
O0mas Tpy10eMKOCTh 108 28 14 14 25 27

4. CTpyKTYpa M coepKaHHue TUCUUIINHBI

[IpakTrueckas MOArOTOBKA MPH peaiv3alliy Y4eOHBIX MPEAMETOB, KYpCOB, TUCIUTLINH
(MomyJeil) opraHu3yercs MyTeM MPOBEICHUS IPAKTUUECKUX 3aHATHH, MPAKTUKYMOB, J1adopaTop-
HBIX Pa0OT U MHBIX AaHAIOTUYHBIX BUJIOB YU4EOHOH JACSITEILHOCTH, TIPEyCMATPUBAIOIINX yIaCTHE
00y4aromnXcsl B BHIIOJHEHUU OTACIBHBIX 2JIEMEHTOB paboT, CBSI3aHHBIX ¢ Oyaymiei mpodeccuo-
HaJIbHOM JIEATEIFHOCTHIO.

[IpakTHueckas MOArOTOBKA MOKET BKJIIOUATh B ce0sl OTACIbHBIC 3aHATHS JICKIIMOHHOTO
THUIIA, KOTOPBIC TIPEIyCMATPUBAIOT Tepeaady yueOHoi HHPOpMAITUU 00YJIArOIIUMCS, HEOOXOIH-
MO 1711 IOCTIEAYIOUIETr0 BBIMOTHEHHs padoT, CBA3aHHBIX ¢ Oyayiied mpodeccnoHanbHOU es-
TEIILHOCTBIO.

4.1. Conep:xaHue TUCUMILINHBI

Oo0mme cBegenns. [IpenMer rupaBiIuKy U €ro 3Ha4Y€HNE B HAPOAHOM xo3siicTBe. Kpat-
Kas ucropus Hayku. [lonarue "xunkocts". OCHOBHBIE (pU3HUECKHE CBOWCTBA KUIAKOCTH. Mozenu
KUAKOU CpeJibl: HcalIbHasl, HbIOTOHOBCKAsl U HEHbIOTOHOBCKAS! )KUAKOCTU. Cuilbl, IEHCTBYIOIINE
B KUJKOCTH.

I'uapocraTuka. AGCONIOTHBIA U OTHOCUTENIBHBIA MOKOM XUIAKUX cpell. [ 'uapocraTuye-
CKO€ JaBJIeHHE U ero cBoiicTBa. Juddepennuanbubie ypaBHEHN paBHOBECHUS KUIKOCTH (ypaB-
HeHus Oiniepa). IHTerpupoBaHue ypaBHEHUI paBHOBECHS Ul HEC)KMMAEMOM KUAKOCTH, HaX0-
JISIENCS TIO/T IEUCTBUEM CHUI TSDKECTH U mHepiuu. 3akoH [lackas.

AbcomoTHOe 1 U30bITOYHOE AaBneHus. Bakyym. IIbe3omeTpuueckas Boicota. ['mapocra-
TUYECKUI Hamop, ero GU3NYeCKuil 1 reOMeTpUUecKuidl cMbIci. MeTo bl U TpUOOPHI ISl U3MEpe-
HUs JaBieHus. CHIIbI THAPOCTAaTUYECKOTO JABJICHUS HA INIOCKUE U KPUBOJIMHENHBIE TOBEPXHOCTH.
3akoH Apxumena. OCHOBbI TEOPUH TITABaHUS TEJI.

IIpuHIUIIBI ¥ CXEMBI UCIIOIB30BAHMS 3aKOHOB TMAPOCTATUKU B TUAPOCTATUYECKUX MAIllH-
Hax U MEXaHHU3Max.

I'mpponmuamuka. OcHOBHBIE NOHATHS. HeycTaHOBUBIIEECS U YCTAaHOBUBILIEECS JABHKE-
HUS KUAKOCTA. CTpylHAst MOJIETb JBH)KEHUS KUJIKOCTH. DJIeMeHTapHbIN pacxo. [IoTok kak co-
BOKYITHOCTh 3JIEMEHTAPHBIX CTpYeK. DJIeMeHThl NmoToka. HamopHoe u Ge3HamopHoOe JBHUKEHUS.



Pacxon u cpenHsst CKOpOCTh OTOKA. Y paBHEHUS HEPA3PBIBHOCTH (CIUIOLIHOCTH) JUIsl 3JIEMEHTap-
HOM CTPYMKH U NMOTOKA KUJIKOCTHU. Y paBHEHUS BepHYIIU 1714 37IeMEHTapHOM CTPYUKH UI€aTbHOU
U PEAIBHOU KUJAKOCTHU U JUIS IIOTOKA PEAIBHOM KUIAKOCTH.

OpnHoMepHbIE TOTOKH JKUIKOCTEH U ra3oB. Ob11ee ypaBHEHHE SHEPTUH B HUHTETPaIbHOU U
muddepenmanbHoi popmax. Junamuka Ba3kon xuakoctu. Y pasHenus Hasoe-Crokca. OOmias
MHTETpasibHasg (popMa ypaBHEHUN KOJIUYECTBA IBUKEHUS 1 MOMEHTA KOJIMYECTBA JBUKCHHUS.

I'mapaBiaunveckoe MoaenupoBanue. OCHOBBI THAPOAMHAMMUYECKOTO noaodus. I'eomer-
pUYecKoe, KHHEMaTH4YeCKoe U JuHamMudeckoe momoous. Kpurepun Hertotona, ®pyna, Diinepa,
Peiinonbaca u Bebepa.

I'mapaBiauyeckue cONPOTUBIICHUS U MOTEPH HANIOPA NPH JABUKEHUH KUAKOCTH. Du-
3U4ecKas NpUpoaa r’uAPaBIMUYECKUX CONPOTHBIEHUI. OCHOBHOE YpaBHEHHE PAaBHOMEPHOTO JIBU-
KeHus. Pexxumbl nBrkeHus xuakoctu. Kpurepuit PeitHonbaca. OcoOeHHOCTH JTaAMUHAPHOTO U
TypOYJIEHTHOTO PEKHMOB JABIKEHHS )KUAKOCTH B TpyOax. 3aBUCUMOCTH K03 duiimenTa rupas-
JIMYECKOT0 TPEHHUs B TPyOax OT pexxuma JIBUKEHUS KUKOCTH U IIEPOXOBATOCTH CTEHOK (Tpaduk
Hukypanze). MectHble conpoTuBiieHUs U noTepy Hanopa. CriocoObl CHUKEHUS THAPABINYECKUX
OTEPb.

I'mapaBiaunyeckuii pacuyer TpydonpoBoaos. Knaccuduxamnus tpydonposoaos. Koporkue
U JUIMHHBIE TPYOOIIpOBObL. Pacuer KopoTkux TpyOonmpoBoaoB. PacxoaHas xapakTepucTuka Tpy-
OompoBoaa (Moaysb pacxoaa). ['uapaBaudeckrue XapakTepUCTUKU TpyOorpoBo1oB. Pacuer Tpy-
00IpoBoOJIa ¢ paBHOMEPHBIM MyTEBBIM pacxoAoM. PacueT JIMHHBIX TPyOOHPOBOIOB: MPOCTHIX U
cioxHbIX. ['uapaBiuueckuil ynap B TpyOonpoBojax. 3amura OT BO3AEHCTBUS TUAPABINUYECKUX
yAapoB. I uapaBiIvvecKuii TapaH.

Hcreyenne ;kMIKOCTH Yepe3 OTBEPCTUS M HACAAKU. VcTeueHue uepe3 Majioe OTBEPCTHE
B TOHKOM CTEHKE IpU yCTaHOBMBIIEMCS JBH>KeHHH. VcTeueHue uepe3 Hacaaku. Buabl Hacaaok.
[TpumeHeHre HacaloK B TEXHUYECKUX ycTpoiicTBax. McTeuenue uepes oTBepCcTUs U HACaAKH MpU
MIEPEMEHHOM Harope (OMOpPOKHEHNE PE3EPBYaPOB).

I'mppaBiaunveckue mammunbl. Knaccudukanus. Hacocsl U rupoaBurareii.

Hacocsbl. Kinaccuduxanus. Obnacts npumeHenus. Pabourie mapaMeTpsl: mojaua, Hamop,
MomHocTh 1 KIT/JI.

Junamuyeckue Hacocbl. Onpenenenue. OOIIas XxapaKTepUCTUKA.

HenTpodexHble HACOCHI. Y CTPONCTBO M MpUHLUI AeicTBUS. CTpyiHAs MOJAEb JBUXKE-
HUS JKUJIKOCTH B paboueMm Kkoisiece Hacoca (Mojenb Oitnepa). OcHoBHOe ypaBHeHue. Ilogaua
Hacoca. TeopeTudeckas, IeHCTBUTENbHAS U YHUBEpCAIbHAs XapaKTEPUCTUKH. 3aKOHBI TIPOIOP-
oHanbHoCTH. [Iporiecc BcackiBaHuA U siBJIeHHE KaBUTalMu. PaboTa Hacoca Ha ceTh. Perynmpo-
BaHue pexxuma paboTsl Hacoca. [locienoBarenbHas U napasenbHas paboTa HacocoB Ha ceThb. Oc-
HOBHbIE KOHCTPYKTHUBHBIE PAa3HOBUAHOCTHU IIEHTPOOEIKHBIX HACOCOB.

Hacochl TpeHusi:BUXpeBble, CTpyHHbIE, BO3AYIIHbIE (3pAUQTHI, ra3nu@Thl), TUCKOBBIE,
IIHEKOBBIE. Y CTPOMCTBO U MPUHIIUI JEHCTBUS.

Oo0bemHuble Hacochl. [Tpuniun aeiicteus. Hacockl mocTynaTenbHOTO IBUYKEHUS: MOPIII-
HEBBIE, IIYHXEpHbIE M auaparMoBble. POTOpHBIE HACOCHI: IIECTEPEHHBIE, MHUOEpHbIE, aKCH-
aJIbHO-TIOPIIHEBBIE U PaIMaJIbHO-TIOPIIHEBBIE. Y CTPOMCTBO, MPUHIMN AelcTBUA. Paboune xapak-
TEPUCTHKH, peryarpoBanue nogauyu. OOpaTUMOCTb POTOPHBIX HACOCOB.

I'mapaBauveckue nBurarenu. Haznauenne. O0mas knaccuduxaius. O0beMHBIE THIPO-
JIBUTATEIN IOCTYNATEIbHOI0, BpPALIATEIbHOTO M IOBOPOTHOrO JBMKEHUH. KOHCTpyKTHBHBIE
CXeMBbI M TpUHIUI paboThl. OOnacTe mpuMeHeHwus. JlomacTHpIe TUAPOABUTATENH (TYpOWHBI).
Knaccudukanus. AKTUBHBIE U peakTUBHbIE TypOuHBI. [IpuHin nerictBus. O6macTh mpUMeHe-
HUSI.

I'uapaBiauyeckuii 1 MHeBMaTHYecKHii npuBoabl. HazHaueHue u oOmias kinaccuduka-
1ust. Ponb rugponHeBMONprBOAa B KOMITJIEKCHOM MEXaHU3alluK M aBTOMATH3allMH CEITbCKOX03sTH-
CTBEHHOTO ITPOU3BOJICTBA.



O0bemHbIii ruAponpuBoA. OyHKIMOHAIBHAA U IPUHLUIINAIBHAS CXEMBI. JloCTOMHCTBA
Y HENOCTATKU. [ MApONpuBOL MOCTYNATEIbHOT0, BPAIIATEIbHOTO ¥ TOBOPOTHOTO ABMKeHU. [1a-
paMeTpbl, XapakTepu3yloue 00beMHbIE TUAPONPUBOJIBL. [ HAPONPHBO/ ¢ Pa3OMKHYTOW U 3a-
MKHYTOM LIMPKYJIsAuel pabodelt )uAKOCTH. PerynupoBanue cKopocTu rHIponpruBoia: 00beMHOE
u aApoccenbHoe. Creasmuii TuaAponpuBo 1 (TUIpoycuianTenb). Haznauenue, npuHuum AeHCTBUS U
XapaKTEPUCTHUKHU.

I'uapoagunamuyeckue nepegaun. O6ume cepenus. [ uapomyd el u rugpoTpanchopma-
Topbl. HasHauenue, ycTpoiCTBO, IPUHLUII ACUCTBHS U IPUMEHEHHE.

IIneBMaTuyeckuii npuBoa. OCHOBHBIEC OHATHS U MPUHIUI paboThl. OOIINE CBEACHUS O
BO3AYIIHBIX KomIpeccopax. KOHCTpyKTHBHBIE 0COOEHHOCTH ITHEBMOABUraTeNeil ¥ MHeBMoaIna-
parypsl. Kinaccudukanus 1 npuHIUIHAIBHBIE CXEMbI THEBMOIIPHBOIOB.

I'mapaBanyeckuii 1 MHeBMATUYeCKU TpaHCHOPT. ['MapoTpaHCHOPT CTPYKTYPHBIX U
HECTPYKTYPHBIX cpell. O0sacT MpakTUuIecKoro npumenenus. @usnueckre ocHOBbL. 3akoH LlIBe-
nosa-bunrama. Metoas! pacuera. MamuHsl 1 000py10BaHUE.

IIneBmaTuyeckmii Tpancnopt. Haznauenue. Knaccudukanus. XapakTepucTUKu ChIITy-
yux Marepuanos. [Ipunumn pacuera. [IpuHIUIIMATBHBIE CXEMBI.

OcCHOBBI CeJIbCKOX0351/iCTBEHHOT0 BOAOCHa0keHHs1. OCOOEHHOCTHU C.-X. BOJOCHA0Xe-
Hus. CucteMsl BojiocHaOxeHus. BogocHa0xkeHne U3 NOBEPXHOCTHBIX U MOA3EMHBIX HCTOUHUKOB.
TpeboBaHwus1, MpeaBABISIEMbIE K KAUECTBY X035IIICTBEHHO-ITUTHEBOM BOJIBI, M CIIOCOOBI €€ yIIydIlIe-
Hus. HopMBel 1 pexumbl BogonoTpediaeHus. I'nuapaBindeckuil pacyeT BOAOIPOBOJHBIX CUCTEM.
Hcnons3oBanue DBM g pacuera KoJsibLEeBbIX cerell. HanmopHo-perynupymoiye coopyKeHusl.
Bononanopusie 6amau. OmnpeeneHue BbICOThl BOJOHAIOPHOM OalIHU U 00beMa HallOpHO-pery-
JUPYIOIIETO pe3epByapa. DIEMEHTbl BOJAOIPOBOAHON CETH. DKCIUTyaTallsl CUCTEM BOJOCHA0Xe-
HUSL.

OcHoBBI ruApOMeTHOpalH. Buibl 1 OCHOBHBIE 3a1a4u rugpoMenuopanuil. Kommuiekc-
HO€ BIIMSHME TMAPOMENMOpalMii Ha BOAHBINM, BO3AYIIHBINA, TEIJIOBOM, MUKPOOHOIOTHYECKUN U
NUTATENbHbIN PEKUMBI TOYB.

MexaHu3upoBaHHOE OpolleHue. TexHosornueckuil npouecc opoureHus. OpocuTeabHbIE
cucreMsbl. Pexxumbl oporienus. CriocoObl MoMBa C.-X. KyJIbTYp.

OporeHue n1oxaeBaHueM. ArpoTeXHUYECKHE TpeOOBaHUS K KauecTBY 10K/s1. OCHOBHbIE
THUIIBI 10’K/I€BAJIbHBIX MAIIMH U YCTaHOBOK. CHUHXPOHHOE UMIYJIbCHOE J0KAeBaHue. Menkoauc-
NIEPCHOE YBJIA)KHEHUE.

OcHoBbl kaHanu3anuu. Haznauenune. CucreMbl KaHanu3aluu. YJIOBUTENU HEPTEHpo-

JTYKTOB.

4.2. Conep:xaHue JIeKI Uit

IIpak
THYC-
Ko-
No ot CKas
Kparkoe conepxanue nekium BO
n/m no-
4acoB
Iro-
TOBKa
1 I'uapaBauka. OOmue cBenenus. [Ipeagmer rupaBiIvky U €ro 3HaYCHUE B HAPOJI-
HoM xo3siictBe. Kparkast uctopust Hayku. [loustue "sxunkocts". OCHOBHBIE (pu-
3UYECKHE CBOMCTBA XUAKOCTA. MOJenn KUJIKOU Cpelbl: uealbHasi, HbIO- 2 +

TOHOBCKAas U HEHBIOTOHOBCKAs Y KUAKOCTU. CuUilbl, ,I[eflCTByIOILIHe B XKUJKOCTH.

I'mapocratuka. AGCOMIOTHEIN M OTHOCUTEIBHBIN ITOKOH KUIKHUX cpen. [ mapocTa-
2 THYECKOE JaBJieHUE U ero croiictsa. JuddepeHimansabie ypaBHEHHS paBHOBECHS 2 +
JKuakocTy (ypaBHeHUs Disepa). IHTerpupoBaHue ypaBHEHUI paBHOBECHS [T He-
CKMMAEMOH KUAKOCTH, HaXOAIIEHCS TI0A IEHCTBUEM CUJI TSKECTH U MHEPLIUH.




Cuibl TUAPOCTATUYECKOTO JIaBJICHUS HA IUIOCKHE M KPUBOJIMHEHHBIE ITO-
BEPXHOCTH. 3aKoH Apxumeaa. OCHOBBI TEOPUH IUIABAHUS TEIN.

[TpuHIUIBI U CXEMBI UCIIOJIb30BAaHMSI 3aKOHOB T'MPOCTATUKHU B I'MJIPOCTATHU-
YEeCKUX MallMHaX U MEXaHU3Max

I'mapogunamuka. OCHOBHBIC TIOHATHS. Y PaBHEHHUS HEPa3pHIBHOCTH (CILIONTHO-
CTH) IUJIs DIIEMEHTAPHOU CTPYIKH M MOTOKA KUAKOCTH. Y paBHEHU bepHymmm s
3JIEMEHTapPHOU CTPYWKH MAECATbHON U PEANbHOM XKUJIKOCTEN U ISl IOTOKA peaib-
HOM KHIKOCTH..

Cunpasnuyeckoe MopenupoBanie. OCHOBBI THIPOAMHAMHUYECKOTO IMOJ00US.
['eomeTpuyeckoe, KHHEMATHYECKOE U JIMHaMHuUeckoe noaoousi. Kpurepuu
HrroTona, ®pyna, Ditnepa, PeitHonbaca u Bebepa. ['uapasnuueckue conpo-
TUBJICHUSI U TIOTEPH HATOpa MPH JIBHXKEHHUH JKUJIKOCTH.

®uznyeckas IpUPOAA TMAPABINYECKUX CONPOTHBICHUH. OCHOBHOE YypaB-
HEHUE PaBHOMEPHOTI'O IBMKEHUS. PesxnMBbl 1BHKEeHMS KuakocTu. Kpurepuit
Peitnonbaca. OcoOEHHOCTH JJAMUHAPHOIO U TYpOYJIEHTHOTO PEKUMOB [IBU-
YKEHUS KHUJIKOCTHU B TpyOax. 3aBUCUMOCTh KO3 (DUIIMEHTA THAPABIHYECKOTO
TPEHUs B TPYOax OT peKrMa ABHIKEHHSI )KUKOCTH U IIEPOXOBATOCTH CTEHOK
(rpadux Hukypansze). MecTHble conpoTuBiaeHuss U norepu Hamopa. Cro-
cOOBI CHW)KEHHMSI THIPABINYECKUX MTOTEPb.

I'mapaBiamueckuii pacyer TpydonpoBomoB. Kiaccudukamus TpyOompoBo-
noB. Kopotkue u jumnHHBIE TPYOOIIpOBOIbL. Pacuer KOpoTKuX TpyOonpoBo-
noB. PacxonHas xapakTepucTHKa TpyOompoBozaa (Momyns pacxoxaa). I'ma-
paBIMYECKUE XapaKTEPUCTUKU TpyOoonpoBoJoB. Pacuer TpyOompoBoaa c
pPaBHOMEPHBIM ITYTEBBIM pacxoa0oM. PacueT JIMHHBIX TpyOOIIPOBOAOB: IPO-
CTBIX U CIIOKHBIX. ['upaBinyeckuii yanap B TpyoonpoBoax. 3amura oT Bo3-
JICMCTBHSI THIPABIMYECKUX yAapoB. [ uapaBinyeckuil Tapas.

HcTeuyenne ;KMAKOCTH Yepe3 0TBEPCTUSA U Hacaaku. VcreueHnue uepes ma-
JI0€ OTBEPCTUE B TOHKOM CTEHKE MPU YCTAHOBUBLIEMCS ABMXKeHUU. McTeye-
HUE yepe3 Hacaaku. Bunbel Hacagok. I[IpuMeHeHne HacaJoK B TEXHUYECKUX
ycTpoiicTtBax. McreueHne uepe3 OTBEpCTHS M HACAAKU MPU MNEPEMEHHOM
Harope (ONMopoKHEHUE PE3EPBYApPOB).

I'uapaBauyeckue mamunbl. Knaccuduxamms. Hacock u runpoBurateny.
Hacocsl. Knaccugukanus. Obnacts npumeHenust. Pabourie napaMerpsl: mo-
Jlada, Harop, MOIIHOCTh U KIIA.

Junamuueckue Hacockl. Onpenenenne. O0mias xapaktepuctuka. LlentpoOexHbie
HAcOChL. Y CTPOMCTBO U NpUHIMN AecTBUsA. CTpyiiHast MOJEb ABUKEHUS KUIKO-
cTu B pabouem kosece Hacoca (Moaens Jiepa). OcHoBHOE ypaBHeHue. [logada
Hacoca. Teoperudeckas, 1eHCTBUTENbHAS ¥ YHUBEPCAIbHAS XapaKTEPUCTUKH.
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3aKoHBI MpOMOPIHOHATRFHOCTH. [Ipoliecc BcackiBaHUS U SIBJICHHE KaBuTanuu. Pa-
Oota Hacoca Ha ceTb. Perynuposanue pexxima pabotsl Hacoca. [TocieroBarenbHas
U IapaJjuienbHas padoTa HacocoB Ha ceTh. OCHOBHBIE KOHCTPYKTHBHBIE Pa3HOBHUI-
HOCTH IIEHTPOOEIKHBIX HACOCOB.

11

Hacocbl TpeHusi:BUXpeBble, CTPYIHHbIE, BO3AYIIHBIE (3pIUQTHI, ra3nudrsl),
JIMCKOBBIE, IITHEKOBBIE. Y CTPOMCTBO Y MPHUHIIMI JIEHCTBHS.

Oo0bemubIe Hacockl. [IpuHnun nelictBus. Hacocsl mocTynarenbHOro ABU-
JKEHUS: TOPIIHEBbIE, IUTyHXepHble U AuadparmMoBblie. POTOpHBIE HACOCHI:
HIecTepeHHbIe, MMOEpHbIe, aKCHATbHO-TIOPIIHEBBIE U PallaIbHO-TIOPIIHE-
BbI€. Y CTPOMCTBO, MPUHIUT JIeHicTBUs. Pabodne xapakTepUCTHKU, PETyiIn-
poBanue nojaayu. O6paTuMOCTh POTOPHBIX HACOCOB

12

I'mapaBanyeckuii 1 MHEBMaTH4YeCKHii mpuBoabl. Ha3zHaueHue u o011as kiaccu-
¢ukanus. Pojab ruaponHeBMONPHBOIa B KOMIUIEKCHOM MeXaHH3alMi U aBTOMAaTH-
3aITUH CEJIbCKOXO03IHCTBEHHOTO MTPOU3BOJICTBA.
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Oo0bemubIii ruAponpuBol. OyHKIIMOHATBHAS U IPUHIMNHATIBHAS cXeMbI. [locTo-
WHCTBA U HENOCTATKU. | HAPONPUBOA MOCTYNATEIBHOIO, BPAIIATENBHOTO M MTOBO-
potHoro aBwkeHHud. [lapaMeTpsl, XapakTepusylomuye 00beMHbIE THAPOIIPUBOIBL.
I'maponpuBoA C pa30MKHYTOW M 3aMKHYTOH LMPKYISLUEH pabouel skuakocTu. Pe-
TYJIMPOBaHHE CKOPOCTU THAPONPHBOAA: 00BEMHOE U JpoccenbHoe. Caensiuii rua-
pornpuBox (ruapoycunurtens). Ha3HaueHue, NpUHLUN NEHCTBHUS U XapaKTEepH-
cTuKu. PerymipoBaHue cCKOpOCTH THAPONPUBOJA: 00beMHOE U ApoccenbHoe. Cie-
JSIIUH TUAPONPUBOL (THIPOYCUINTENb). HasHaueHne, MpuHIUN OSHCTBUS U Xa-
PaKTEPUCTUKU

I'mapaBimyeckuil 1 NTHEBMATHYECKUH TPAHCHOPT. [ UAPOTpaHCHOPT CTPYKTYP-
HBIX U HECTPYKTYPHBIX cpea. O0JIacTH MpakTUYECKOro MpuMeHeHus. dusnueckue

13 ocHOBHI. 3akoH llIBenoBa-bruarama. Metoabl pacuera. MammHbI 1 000pyIOBaHHE. 2 *
ITneBmMaTuveckuii TpancnopT. Haznauenne. Knaccudukamms. XapakTepHUCTHKH
ceImyunx marepuanoB. [IpuHnmn pacueta. [IpUHIUITHATBHBIC CXEMBI.
OcHOBBI CeJILCKOX0351iiCTBEHHOT0 BoAocCHAO:KeHHs1. OCOOEHHOCTH C.X. BOJO-
cHabkenus. Cucrembl BomocHaOxeHUs. BomocHabkeHHWe W3 MOBEPXHOCTHBIX H
14 MOJ3EMHBIX HCTOYHUKOB. TpeOoBaHMs, MPEABABIIEMBbIE K Ka4eCTBY XO3si- 2 +
CTBEHHO-ITUTHLEBOM BOABI U CHOCO6LI €C yJIydliCHUs. HOpMLI " pCKUMBI BOJOIIO-
Tpebaenust. [uapaBiInvecKuii pacyeT BOJAOIPOBOIHBIX CHCTEM.
Hroro 28 | 10%
4.3. Conepxanue J1a00paATOPHBIX 3aAHATHI
IIpak-
No Kou- THYe-
HaunmenoBanue 1a00paTOPHBIX 3aHATHI BO Ya- | cKas
H/H COB noaro-
TOBKa
1 UccnenoBanue pexxuMOB IBUKEHUS KUIKOCTU 2 +
2 Wccnenoanue ypapaenus /1. beprymmmn 2 +
DKCIepUMEHTaIbHOE onpeiesieHrs Kod(ppuimenTa ConpoTUBICHUS TPe- +
HHUS
4 DKCTepuMEHTaIbHOE OmpeeneHne Kod(h(UIMEeHTOB MECTHBIX COIPO- 2 +
TUBJICHUH
5 HccenenoBanue MCTEUEHNs KUIKOCTH YePE3 OTBEPCTUS U HACAKU 2 +
6 W cnibiTanue neHTpo0eXxHOro Hacoca 2 +
7 CoBmecTHast paboTa IEHTPOOEKHBIX HACOCOB 2 +
| Miroro 14 | 20%
4.4. ConepxaHue NPaKTHYECKUX 3aHATHI
Kou- IIpakTu-
Ne N yeckas
i HanmeHnoBanue nmpakTHYeCKUX 3aHATHI BO HoTo-
qacoB TOBKA
1 dusnyeckue CBOMCTBA KUIKOCTU 2 +
2 Cuta rMIpOCTaTUYECKOTO JTABJIICHUS HAa IOBEPXHOCTH 2 +
3 Hcnonp30Banne 3aK0HOB TUAPOJIUMHAMUKY JUISI IPAKTHYECKUX PACUETOB 2 +
4 Hcnonb30BaHne 3aKOHOB THAPOJIUHAMUKY JUISI TPAKTHYECKUX PACUETOB 2 +
5 Hcnosp30Banne 3aK0HOB THAPOIUHAMUKY JUISI TIPAKTHYECKUX PACUETOB 2 +
6 Pabota HacocoB Ha ceTh. OnpeaeneHne pexkKuMoB pabOTHI HACOCOB 2 +
7 Pacuer 00beMHOTO THAPOTIPUBOAA 2 +
Hroro 14 20%

4.5. Buabl 1 coaep:kaHue caMOCTOATEIbHON padoThl 00y4ar0IMXCS

10




4.5.1. Buzsl caMOCTOSATENBHOM paboThl 00yUYaromuXxcst

Bunpl camocrosTensHON paboThl 00ydaroImuxcs Komriectso wacos
IToaroroBka K NpaKTUYECKUM 3aHATUSAM 6
ITonroroBka k 1a00paTOPHBIM 3aHATUAM U K 3alLUTE J1a00OPaTOPHBIX pa- 6
60T
CaMocTOsITEeNbHOE U3YUYEHUE OTIENBHBIX TEM U BOIIPOCOB 8
IToaroroBka KIpOMEKyTOYHOM aTTeCTaluu 5
Hroro 25

4.5.2. ConepxaHue caMOCTOSTEIIbHON pabOThl O0YJArOIIHXCS

0 Kou-Bo
o HaumeHoBaHue TeM 1 BOIIPOCOB qacOB
1 [uapocraTtuka 2
2 OCHOBHBIE OHATHUS THIPOJNHAMHUKI 1
3 ['mapaBnuyeckoe MOIETIUPOBAHUE 1
4 ['uapaBnuyeckue morepu 2
5) ['uapaBnuueckuii pacyeT TpyOoOIIPOBOIOB 2
6 VicTeueHne )KMIKOCTH Yepe3 OTBEPCTHSI HACAIKU 2
7 I{eHTpoOE)KHBIE HACOCHI 2
8 Hacocsl Tpenus 1
9 OOBEeMHBIC HACOCHI M THIPOJIBUTATEITN 2
10 | OGBEeMHBII THIPOIPUBOL 2
11 IM'uppoauHamMuveckue nepeaadn 1
12 [THeBMaTHYECKUI TTPUBOJT 1
13 | I'mppaBindeckuid TpaHCTIOPT 1
14 | ITHeBMaTUYECKHI TPAHCIIOPT 1
15 | BogocHaGkeHre U3 MOBEPXHOCTHBIX U MOJ3€MHBIX UCTOYHUKOB 1
16 | I'mapomenuoparus. [Ipobaembl OpoIIaeMbIx 3eMellb 2
17 OCHOBBI KaHAJTU3AIMH. YJIOBUTEIH HEPTEIPOTYKTOB 1

HToro 25

5. YueOHO-MeTOANYECKOEe 00ecnieYeHHe CAMOCTOSATeIbHON padoThl 00y4aromuxcs
10 JMCHHUIIHHE

VYuebHo-MeTomueckue pa3paboTku umerorcs B Hayunoit 6ubnuoreke ®I'BOY  BO
OxHo-Ypanbckuiit 'AY:

1. MeToauueckue yka3aHus JUIs CaMOCTOSITeIbHON pa0oThl 1o aucuuininae "I uapasivka”
[DmexTpoHHBIN pecypc] : Ui 00yJaroIUXCs 10 HarpaBieHHio moarotoBku 35.03.06 "ArpoumxkeHepus'.
®opma o0ydeHus - ouHasi, 3a04Hasi. [ YpOBEHb BhICHL. 00pa3oBanus - Oakanasp] / coct. O. C. IIramkuHa-
I'mpuna ; FOxxno-Ypanbsckuit [AY, Uacturyt arpounxkenepun .— Yensounck: FOxHo-Ypansckuii ['AY,
2008 — 77 ¢ : wmm, Tabn. — 1,6 MB. [Jloctrym w®3 JIOKadbHOW  CETH
http://nb.sursau.ru:8080/localdocs/tvgs/45.pdf

6. ®oH/ OLIEHOYHBIX CPEJCTB /ISl POBEICHUS MPOMEKYTOYHOM aTTecTaluy o0y4a-
OLUXCA 110 JUCHUILINHE
Jl1s ycTaHOBJIEHHS COOTBETCTBUS YPOBHS MOATOTOBKU oOyuatonuxcs TpedoBanusim GI'OC
BO pa3zpabotan (hoH]1 OIIEHOUHBIX CPEJCTB JIJIsl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTHU U ITPOBEICHHUS
MIPOMEXKYTOUHOM aTTecTanuy oOydaromuxcs o quciuminHe. GoH T OLIEHOYHBIX CPEJICTB Mpe-
crasieH B [IpunoxxeHun.
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http://192.168.0.1:8080/localdocs/tvgs/45.pdf
http://nb.sursau.ru:8080/localdocs/tvgs/45.pdf

7. OCHOBHAS U JONMOJHUTEIbHAS Y4eOHAasl JIUTEPaTypa, He00X0AMMAas JIsl 0CBOEHMSI
AUCHUTLTUHBI
OcHoBHast U JoNONHUTEIbHAS ydueOHas juTepaTypa umeercs B Hayunoil 6ubnuoreke u
AIIEKTPOHHON MHPOpMaIMoHHO-00pazoBarenbHol cpene ®I'EOY BO HOxHo-Ypanbckuit [AY.

OcHoBHasi IMTEepaTypa

1. [Tramkuna-I'upuna, O. C. ['uapaBinka 1 ceIbCKOX03SIMCTBEHHOE BOJIOCHAOKEHHE
: yuebHoe nocobue / O. C. [Tramkuna-I'upuna, O. C. BonkoBa. — Cankr-IletepOypr : Jlanb,
2021. — 212 c. — ISBN 978-5-8114-2600-3. — TekcT : 3neKTpoHHBIH // JIaHb : 3IEKTPOHHO-
o6ubmuoreunas cucrema. — URL: https://e.lanbook.com/book/167442

2. ['uapaBnvka v rupaBiIrueckue MamuHbl. JIabopaTOpHBIN NPAKTUKYM : yueOHOE
nocobue / H. I'. KoxxeBaukoBa, A. B. Emun, H. A. llleBkyH, A. B. [Ipansiii. — Cankrt-Iletep-
Oypr : Jlanp, 2021. — 352 c. — ISBN 978-5-8114-2157-2. — Texkcr : 3nekTpoHHbIH // Jlans :
anekTpoHHO-OnboTeunas cucrema. — URL.: https://e.lanbook.com/book/168950

3. Kpecrtun, E. A. 3agaunuk no rujipaBivke ¢ IpUMEpPaMu pacueToB : y4eOHOE 1Moco-
oue nns By30B / E. A. Kpectun, U. E. Kpectun. — 5-e uzn., crep. — Cankr-IletepOypr : Jlans,
2021. — 320 c. — ISBN 978-5-8114-7345-8. — TekcT : 3neKTpoHHBIH // JIaHb : 3IEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/158956

4. repennuxrt, [. B. l'unpasnuka : yaeonuk / J{. B. lltepennuxt. — 5-e u3., crep.
— Cankr-IlerepOypr : Jlans, 2021. — 656 c. — ISBN 978-5-8114-1892-3. — TekcT : 31€KTpOH-
HbIi // Jlanb : anekTpoHHO-OubMoTeuHas cucrema. — URL: https://e.lanbook.com/book/168824.

5. Moprynos, K. I1. I'nnpasnuka : yae6nuk / K. I1. Moprynos. — Canxrt-IletepOypr
: Jlanp, 2021. — 288 c. — ISBN 978-5-8114-1735-3. — Tekcr : anekTpoHHbIi // JIaHb : 271eK-
TpoHHO-OMOMMoTeunas cucrema. — URL.: https://e.lanbook.com/book/168695

JlonoIHUTeIbHAS JTUTEpaTypa

1. Kosbips, U.E. [lpakTukym mo ruapaBiuke [DIeKTPOHHEIN pecypc] : yueOHO-MeToande-
ckoe nocobue / M.E. Kozwips, U.®. [Tukanosa, H.B. XanoB. — Onekrpon. gan. — Cankr-IlerepOypr :
Jlanb, 2016. — 176 c. — Pexxum goctyma: https://e.lanbook.com/book/72985

2. OOmas ruzgpaBiauka [DJIEKTPOHHBIN pecypc] MPakTHKyM K J1abopaTOpHBIM padoTam Uis
CTYJeHTOB, oOy4aromuxcs 1o HarpasieHuto 110800 - "Arpoumxkenepus” / coct.: O. C. [ltamkuna-I'u-
puna, B. JI. Hlupsriii, B. B. bakynun ; UI'AA .— Yensounck: UI'AA, 2012 .— 74 ¢..— 0,7MB.doctym u3
noxansHOH cetr.http://nb.sursau.ru:8080/localdocs/tvgs/8.pdf

3. Bakuna B. B. MammHoctpouTtensHas ruapasiuka:[Ipumepsr pacueros [Tekct]: Yueb.mo-
cobue i By3os / B.B.Bakuna,l1./1.Jlenncenko,A.JI.Cronspos. Kues: Bumaik., 1987.- 207c.

4. I'mppaBnuka, ruapoMamMHbel UM ruaponpuBoabl [Tekcr]: Yueb.nns By3o / T.M.ba-
mra,C.C.Pynnes,b.b.Hekpacos u ap.. M.: Mammnoctpoenue, 1982.- 423c.

5. Kynunos B. A. 'unpasnuka [ Tekct]: yue6Hoe nmocodue / B. A. Kynunos, 2. M. Kapraros.
M.: Breicmas mkomna, 2007.- 199c.

8. Pecypchbl uHGOPMALTMOHHO-TEJIEKOMMYHHALIMOHHOM ceTH «MHTEepHET», HE0OX0auU-
Mble 1151 0CBOCHMS AU CHHMIIHHBI

Ennnoe okHO gocTymna K yueOHO-MeToIn4ecKuM pa3padoTkam https://toypray.pd

3BbC «Jlanp» http://e.lanbook.com/

Yuusepcuterckas 6ubmmorexka ONLINEhttp://biblioclub.ru/

Enunoe okHO moctyna k oOpa3zoBaresibHBIM pecypcam http://window.edu.ru.

http://www.mcx.ru — caiit MuaHCTEpCTBa CENbCKOTo X03siicTBa Poccuiickoii deaepa-

107078

asrONE
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https://e.lanbook.com/book/167442
https://e.lanbook.com/book/168950
https://e.lanbook.com/book/158956
https://e.lanbook.com/book/168824
https://e.lanbook.com/book/168695
https://e.lanbook.com/book/72985
http://192.168.0.1:8080/localdocs/tvgs/8.pdf
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9. MeToauuyecKkue YKazaHus 1Jid oﬁyqamumxcs[ M0 OCBOCHHIO TUCHHUIIIMHBI

Y4ebHO-MeTonn4eckue pa3paboTku nuMmerorcs B Hayunoit  OuOmuoTexke ©  3IEKTPOHHOU
nHpopmarmonHo-o6pazoBatenbHoi cpeae DI'BOY BO HOxuo-Ypanbckuii [[AY:

1. Meroanyeckue yKazaHus I CAaMOCTOSATEIBHON paboThl 1o muctmitinae "I 'uapasivka" [Dnek-
TPOHHBIN pecypc] : st 00yJaroIMXCcs 1o HaMpaBiieHUo moarotoBku 35.03.06 "Arpounxenepus'.
®dopma oOydeHHS - OUHAs, 3a049Has. [YPOBEHb BBICHI. 0OpazoBanms - OakamaBp] / coct. O. C.
IIramkwuaa-I'mpuaa ; HOxuo-Ypanbckuit ['AY, HaCTHTYT arpommxeHepun .— YeaIOMHCK:
HOxnHo-Ypansckuit 'AY, 2018 .— 77 c¢. : wn., tabn. — 1,6 MB. JlocTyn U3 JOKaJbHOW CETH
http://nb.sursau.ru:8080/localdocs/tvgs/45.pdf

10. UndopmanuoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble NPH OCYIIeCTBJIEHNH 00pa3oBa-
TeJbHOI0 NpoLecca no JUCHUILVINHE, BKJIIYAas NepedyeHb NPOrpaMMHOro odecrieyeHus U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii 6ubinoTexe ¢ TepMUHAIbHBIX CTAaHIIMNA PEAOCTABISIETCS IOCTYI K 0a3aM J1aH-
HBIX:

- Koncynprantllntoc (cripaBoyHble IPAaBOBbIE CUCTEMBI);

- Texakcnept (nH(popManMOHHO-cripaBoyHas cucreMa 'OCToB);

- «Cenbpxo3TexHUKa» (aBTOMATU3UPOBAaHHAs CIIPABOYHAsl CUCTEMA);

- MyTestX10.2.

[lepedeHpb AUIEH3MOHHOTO MPOTPAMMHOT0 00eCTIedeHNs. PEeKBU3HUTHI MOATBEPKAAIOIIETO
JIOKYMEHTA!

Windows 10 Home Single Language 1.0.63.71 OnepaunoHHasicucTema;

Microsoft OfficeStd 2019 RUS OLP NL AcdmcOducHbIaKe TIpUIoKEHHIH;

Google Chrome Be6-0pay3ep;

Kaspersky Internet Security AHTHBHpYCHOCTIPOrpaMMHOEO0ECIICUCHHE;

nanoCADDO3nekTpo Bepcus 10.0 okanpHas CucTeMa aBTOMAaTH3HPOBAHHOTO TPOSKTHUPO-

Banus (CAIIP);

PTC MathCAD Education - University Edition CucremakoMIbrOTepHOHAITEOPHI ;

KOMIIAC 3D v18 Cuctema aBToMaTH3upoBaHHOro npoexktupoBanus (CAIIP).

11. MaTepuanbHO-TeXHUYeCKasl 06a3a, HEOOX0UMasI 1151 OCYLIeCTBJIEHHsI 00pa3oBa-
TEJILHOT0 MPOoIecca Mo ANCIHUTLINHE

YuyeOHbIe ayIMTOPHM AJISl NMPOBEICHUS 3aHATHH, MPEeAYCMOTPEHHBIX NMPOIrPaMMON,
OCHaIlleHHbIE 000PYA0BAHMEM H TeXHHYECKHMMH CPeIcTBaMHU 00y4eHHs

1.454080, r. Yenstounck, yn. Conu Kpuoi, 1.48, mabopaTopHBIN KOPITYC

VYueOubie ayautropunlS3, 155, ocHamieHHble 00OpYIOBaHHMEM M TEXHHUYECKUMH CpEJ-
CTBaMH JIJIs1 BBITIOJTHEHUSI TAOOPATOPHBIX padoT.

2. 454080, r. Yensbunck, npocrekt JlennHa 75, TIaBHBIN KOPITYC

Aynutopun Ne501, Ne503 i 3aHATHI JTEKIHOHHOTO THUIIA

IToMeieHust AJ151 CAMOCTOATENbHO PadoThl 00y4AKO LM XCSH
[Tomemenue s camocTosTenbHOM padboTsl 454080, r. UensOuHck, mpocnekT Jienuna 75,
IJIaBHBINA Koprtyc, ayautopust Ne 303

Ilepeyenb 000py10BaAHUSI M TEXHHMYECKHX CPEACTB 00y4eHM s
1. Hacoc HAP 40/200
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wmn

Hacoc HA 40/200

Hacoc HAP 400/200

Monyne «Cuctema mojaauu KUIKOCTH» AT y4eOHOro cTeHAa « IKCIIepUMEHTATbHAS
MEXaHMKa JKUJIKOCTH (paMa CTeH/1a, 0aK ruapaBInYeCKUil HAKOIUTEIbHBIN, EMKOCTh
MEpHasl ¢ JATYNKAMHU YPOBHS, HACOC IICHTPOOCKHBIN C IBUTATECIIEM)»

Monyib «CTaliOHapHOE TCUCHUE YKUJIKOCTH JUIsl Y4eOHOro cTeHaa « DKCIIepUMEH-
TaJIbHAsE MEXAHUKA KUIKOCTH
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I1PH/IOKEHUE

®OH/J OHEHOYHbLIX CPEJICTB

JUTSL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MPOBEICHHS TPOMEKYTOUHOM aTTECTAIlMH
o0y4Jaronmxcs
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COJIEPXAHUE

KomnereHnyu u ux WHAMKATOPBI, (OpMUpYyeMBble B MPOLECCE OCBOSHHS TUCIIH-
TIJIUHBI
[Toka3zaTenu, KpUTEPUH U LIKAJIA OLICHUBAHUS MHIUKATOPOB JOCTHKEHUSACHOPMHUPO-
BAHHOCTU KOMIIETEHIUI
TuroBbIe KOHTPOJIBHBIE 3aaHUS | (MJIM) WHBIC MaTepHabl, HCOOXOIUMBIC IS OICHKH 3Ha-
HUH, yMEHWH, HABBIKOB U (WJIM) OMBITA AESITEIHHOCTH, XapaKTepHU3yIOINX c(popMHUpOBaH-
HOCTb KOMIICTCHIINU B IMPOLCCCC OCBOCHUSA AUCIUITIIIMHBL
MCTO)II/I‘IGCKI/IG MaTepualbl, ONIPCACIAIONINEC MMPOUCAYPhI OLICHUBAHWA 3HaHI/II\/'I, yMCHHP'I,
HABBIKOB U (WUTH) OTIBITA JIEATEIIEHOCTH, XapaKTePU3YIOMHUX c(pOPMHUPOBAHHOCTH KOMIIE-
TEHIUHI
4.1. OueHouHbIE CpeICTBA TS TPOBEACHUS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH
B IIPOLIECCE MPAKTUYECKON OATOTOBKHU
4.1.1. OrtBer Ha IPAKTUYECKOM 3aHATUU

4.1.2. Oruer no mabopaTopHOil paboTe
4.1.3. TecrupoBanue

4.2. [Tpoueypsl 1 OLIEHOYHBIE CPEICTBA IS TPOBEICHUS IPOMEKYTOUHOM aT-
TecTaluu
4.2.1. 3auer

4.2.2. Dxk3aMeH
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1. KomnereHuMu U MX HHAMKATOPHI, GopMHUpyeMble B NpoLecce OCBOCHHUS IMCIU-

IJINHBI

OIIK-1. CriocoGeH periath THIOBBIE 3a/1a4¥ TPO(HEeCCHOHATLHON JeSITeIbHOCTH Ha OCHOBE 3Ha-
HUN OCHOBHBIX 3aKOHOB MaTeMaTHUYECKHUX M €CTECTBEHHBIX HAayK C MpUMEHeHueM uHopMaiu-
OHHO-KOMMYHHKAIIUOHHBIX TEXHOJIOTnH

HBIX 3a7a4 B CO-
OTBCTCTBUH C
HaTpaBIeHHO-
cThi0  TIpodhec-
CHOHAJILHOM JIe-
SITEBHOCTH

OTBCTCTBUU
HaIlpaBJICHHOCTBIO

JACATCIIBHOCTHU

— (51.0.16-3.1)

C | paBiMKHU) IS pe-

npohecCHOHATBHOMN

meHus CcTraHaapT-

HBIX 33Ja4 B COOT-
BETCTBUU c
HaIpaBJIEHHO-

CTBIO TIpodeccHo-
HAJIbHOH JCSATEIb-
HOCTH

- (51.0.16-Y.1)

(runpaBnuku) IS
peLICHUsI CTaHAapT-
HBIX 33724 B COOT-
BETCTBHHU C HaIpaB-
JEHHOCTBIO  IIPO-
(heccroHaNBHOMH Jie-
ATETBHOCTH -

(51.0.16-H.1)

Kon u naume- ®opmupyemsie 3YH HaunmenoBanue oneHou-
HOBAaHHE UHJIH- HBIX CPEICTB
KaTopa JI0CTH- 3HAHUSA yMEHUs HaBBIKU Tekymas at- | Ilpome-
JKEHUS KOMITe- TecTalus JKyTOYHas
TEHIUU aTTecTa-
s

N-1.0I0K-1 OOyuaromuiics non- | OOyuaroniuiics OO0yyvaromuiics - oTBET Ha | DK3aMeH
Ucnonp3yeT oc- | &KEH 3HATh:0OCHOBHBIE | JOJIKEH JNOJDKEH  BJIaJCTh: | TPAKTHYCCKOM
HOBHBIC 3aKOHBI | 3aKOHBI ~ €CTECTBEH- | YMETh:MCIIONB30- | HABBIKAMU: UCIONb- | SAHATHH,
€CTECTBEHHOHA- | HOHAYYHBIX JHUCIH- | BATh ~ OCHOBHBIE | 30BaHMS 3HaHUIA oc- | _ OTICT MO Ja-
YYHBIX JUCUH- | IUIMH (TUIPABIMKH) | 3aKOHBI €CTe- | HOBHBIX  3aKOHOB 6225:12?1{0“
IUIMH JUIA pellle- | [UIsl PEIIEHHs CTaH- | CTBEHHOHAYYHBIX | €CTECTBEHHOHAYY- p TeC;HpOBa_
HUs.  CTaHAapT- | JAPTHBIX 3a[a4 B CO- | AMCUMIUIMH (THMA- | HBIX  JUCHUILUIMH | oo

2. HOKﬂE}ﬁTCJ’[I/I, KPUTECPUHA A HIKAJIA OUCHUBAHUS HHAUKATOPOB JOCTHKCHUSI KOMIIEC-

TeHIUH

NJ-1 OIIK-1 Ucnonk3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCIIUTUINH JJIS PEIISHUs] CTaHIapT-
HBIX 3a/1a4 B COOTBETCTBUU C HAIIPABJICHHOCTHIO MPO(PECCUOHATLHON ACSITeILHOCTH

dopmupye- Kpurepuu u mkasna onieHMBaHUs PE3yJIbTATOB 00yUEHUS 110 JUCITUTUTHHE
mbie 3YH
Henocratounsiii | Jlocrarounsiii ypo- | CpenHuii ypoBEHb BeIcoknii ypoBeHb
YPOBE€Hb BEHb
b1.0.10-3.1 OO6ygarommiics He | OOyuaromuiicss  ciabo | OOyuaronuiics ¢ He3na- | OOyuaromuiics ¢ Tpedy-
3HA€T OCHOBHBIC 3a- 3HACT OCHOBHBIC 3aKOHbI YUTEILHBIMHA OIIHOKAMHU eMOIl CTEINeHbI0 MOJ-
KOHBI €CTeCTBEHHOHA- | €CTECTBEHHOHAYYHBIX U OTACIBHBIMH TMPOOEe- | HOTHI U TOYHOCTH 3HAET
YYHBIX  JUCHUIUIMH | AUCHMIUIMH  (THIpaB- | JIaMM 3HA€T OCHOBHBIC | OCHOBHBIC 3aKOHBI €CTe-
(ruapaBiuKK) AJIs pe- | JMKWA) UL PELICHUs] | 3aKOHbI €CTECTBEHHOHA- | CTBEHHOHAYUYHBIX JIHC-
LICHHUs CTAaHJAPTHBIX | CTAHJAPTHBIX 3a1a4 B | YYHBIX JUCUUIUIHH (TUA- | UUIUIMH  (THAPABIMKH)
3aj][a4 B COOTBETCTBHU | COOTBETCTBHH C HAMpPAB- | PABIUKH) IJISl PEIICHUS | JUIs PEIICHUS CTAHIAPT-
C HAmpaBJEHHOCTBHIO | JICHHOCTHIO MPO(EccHo- | CTAaHAAPTHBIX 3a4ad B | HBIX 3aJa4 B COOTBET-
HpO(beCCHOHaHBHOﬁ HaJIbHOU ACATCIIbHOCTHU COOTBETCTBUU C HAIIpaB- CTBUH C HaIIPpaBJICHHO-
JeSITeTbHOCTH JICHHOCTBIO Tpodeccro- | CTbI0  MpohecCHOHATb-
HaJIbHOM JESTEIbHOCTH | HOM JAESTEIbHOCTH
b1.0.10-V.1 OO6yygarommiics He | OOyuaromuiicss cmabo | OOyuatomuiicss  ymeer | OOydaromuiicss  ymeer
yMEEeT UCIOJIb30BaTh | yMEET HCIOIb30BaTh OC- | UCIOJIB30BaTh  OCHOB- | MCIOJB30BaTh  OCHOB-
OCHOBHBIC 3aKOHBI | HOBHBIE 3aKOHBI €CTe- | HbIe 3aKOHBI €CTECTBEH- | HbIC 3aKOHBI €CTECTBCH-
€CTECTBEHHOHAYYHBIX | CTBCHHOHAYYHBIX JIMC- | HOHAYYHBIX JMCIMIUINH | HOHAYYHBIX JUCIHUILUIAH
JUCUMIUIMH  (TUApaB- | HUMIUIMH  (THApaBIuKH) | (TuapaBiuku) Juisi pe- | (THApPABIMKH) Ui pe-
JIMKK) JUIS  PelIeHUs
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CTaHJapTHBIX 3aJa4 B

JUI pellIeHus ctangapT-

IICHUs CTaHAAapTHBIX 3a-

MICHUA CTaHAAPTHBIX 3a-

3a1a4 B COOTBETCTBUH
C HaNpaBJICHHOCTHIO
po¢eCCHOHATBHOI
JeATEIEHOCTH

COOTBETCTBHH C HaIIpaB-
JICHHOCTBIO TIpOodeccro-
HaJILHOU NeITEeIIbHOCTH

CTaHIAPTHBIX 3agad B
COOTBETCTBHH C HaIIpaB-
JICHHOCTBIO TIpodeccro-
HAJIBbHOH ACATEIHbHOCTH

COOTBETCTBHH C | HBIX 3aJa4 B COOTBET- | a4 B COOTBETCTBHU C | a4 B COOTBETCTBHUH C
HaIPaBJICHHOCTBIO CTBHUHM C HAaIpaBJICHHO- | HAIPABICHHOCTHIO IPO- | HAIPABICHHOCTHIO IIPO-
po¢eCCHOHATBHOM CThIO TIpoecCHOHaNb- | peccHOHANBHOW — Jes- | ()eCCHOHANbHON  nes-
JeATEIEHOCTH HOM AeSATeNbHOCTH TEIBHOCTH TENBHOCTH

b1.0.10-H.1 Oobyuarommiics He | OOyuarommiicss  cmabo | OOywaromuiics ¢ He- | OOygarommuiics CBO-
BJIAJICCT  HABBIKAMHU | BIajeeT HAaBBIKAMH ¥C- | OONBLIMMHM 3aTPYAHEHH- | OOJHO BIAneeT HaBBbI-
UCIIONIb30BAaHMs 3Ha- | TIOJIb30BaHMA  3HAHWU | SIMU BJaJCeT HaBbIKAMU | KAMH  HCIOJIb30BaHUS
HUH OCHOBHBIX 3aKO- | OCHOBHBIX 3aKOHOB | WCIIOJIb30BAaHMs 3HAHWI | 3HAHWH OCHOBHBIX 3aKO-
HOB €CTECTBEHHOHA- | €CTECTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB | HOB €CTECTBEHHOHAYyY-
YYHBIX  JUCHUUIUIMH | AUCUMIUIMH  (THIpaB- | €CTECTBEHHOHAYYHBIX HBIX JUCUMIUIMH (THI-
(ruapaBnuKK) Ui pe- | MMKH) s PELIeHHs | DUCUMIUTMH  (THApaB- | PABIHKH) Ui PELICHHS
LIEHUs CTaHAApTHHIX | CTAaHOAPTHBIX 3ajJad B | JIMKK) JUId pEIICHMs | CTAaHAApPTHBIX 3ajgad B

COOTBETCTBHUH C HAIPaB-
JIEHHOCTBIO0 TIpodeccro-
HaJIbHOM JeSITEIbHOCTH

3. TunoBbIe KOHTPOJIbHBIE 3aaHUA | (MJIH) HHbIE MAaTePHAJIbl, HE00X0AMMBbIE J1JIs1

OLICHKM 3HAHUI, YMEHH i, HABBIKOB M (WJIM) ONBITA J1eSITeJIbHOCTH, XaPAKTePU3YI0-

X cC()OPMUPOBAHHOCTH KOMIIETEHIIMI B Mpoliecce 0CBOEHU THCIHILTHHBI

TunoBbie KOHTPOJBHBIE 33/JaHUS U MaTEPHAIbl, HEOOXOIUMBIE JJIS OLICHKU 3HAHUH, yMe-

HUU 1 HaBBIKOB, COJIEPKATCS B Y4eOHO-METOAMUECKUX pa3pabOTKax, MPUBEICHHBIX HUXKE.
1. MeToauyeckue yKasaHHUs JJIsS CaMOCTOSATEIbHOW paboThl 1o aucuuiuiuHe "I'uapas-
nuka" [DneKTpoHHBIN pecypc| : Mg 00y4aroIIMXCs MO HAMPAaBICHUIO MOIATOTOBKHU
35.03.06 "Arpoumxkenepus". @opma 00ydeHUs - OUHAsL, 3a04Has. [ Y pOBEHB BBICIIL. 00-
pa3oBanus - 6akanasp] / coct. O. C. Iltamkuna-I'upuna ; FOxuo-Ypansckuit [AY,
HNucturyt arponnxenepun .— Yensouuck: FOxuo-Ypansckuit 'AY, 2018 .— 77 c. :

HIL., TaoI.

1,6 MB.

Hoctyn u3

cetuhttp://nb.sursau.ru:8080/localdocs/tvgs/45.pdf

JIOKQJIbHOU

4. Meroau4ecKkue MaTepHaJibl, ONpee/siioNe Npoue1ypbl OCeHNBAHUS 3HAHUH, yMe-
HMH, HABBIKOB U (WJIM) ONBITA 1eSITEIbHOCTH, XapAKTEePU3YIOIIHX C()OPMHUPOBAHHOCTH

KOMIIeTeH NI

B narnom pasaciic METOANYCCKUEC MaTCpUalibl, ONIPCACIAIOINUEC MPOUCAYPhI OLICHUBAHWA

3HAaHUM, yMEHHH, HABBIKOB, XapaKTePU3YIOLUIMX 0a30BbIH Tan GOPMHUPOBAHUS KOMIETEHIUH 1O
muciuminie «['uapaBnukay, IpUBEIeHbl TPUMEHUTEIBHO K KaXJA0MY U3 HUCIOJIb3YEMBIX BUIOB
TEKYILLEr0 KOHTPOJISl yCIIEBAEMOCTH U MPOMEXYTOYHON aTTeCTallui 00Y4aroIuXCsl.

4.1. OueHo4YHbIE cpeCTBA A/ NPOBeJAeHUs TeKYLero KOHTPOJIs YCIeBaeMOCTH B
npouecce NPAKTHYECKOH MOATOTOBKH

4.1.1. Onpoc Ha MPAKTUYECKOM 3aHSATUH

OTBeT Ha MPAKTUICCKOM 3aHSATHH HCIIOIB3YeTCs JIUIS OIICHKH KadyecTBa OCBOCHUS 00y4Jaro-
HIMMCSI OCHOBHOM MpoeccroHanbHO# 00pa3oBaTeNbHOM MPOTrpaMMEI 10 OTAETBHBIM BOTIPOCAM U
TeMaM JIUCIUIUIAHBL. TeMbl U MIaHbl 3aHATHHA (CM. METOAPa3padOTKH 1. 3) 3apaHee COOOIIAI0TCS
oOydaromuMmcsi. OTBET OIEHUBACTCS OIEHKOW «OTIUYHO», «XOPOIIOY», «YIOBIECTBOPUTEIHHO
WA «HEYTOBIECTBOPHTEIHHO.
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Ne O11eHOYHbBIE CPENICTBA Kon n HanmeHoOBa-
TunoBble KOHTPOJIbHBIC 3a1aHUs U (UJTU) UHBIE MaTE€pUaIbl, He- HHUE UHAUKATOpA
00X0aMMBIE JIsl OLICHKW 3HAHWM, YMEHUH, HABBIKOB U (WJIH ) KOMIIETEHIIN U
OTIBITA JIEATETHHOCTH, XapaKTEPU3YIOIINX C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI B MPOIECCE OCBOCHUS JUCIUTLIMHBI
1 TpybomnpoBon nuamerpoM d, JITUHHON L, MOATOTOBIECHHBIH K THIPAB- MJ1-1.01K-1

JMYECKOMY HCIIBITAaHHIO, 3allOJTHEH BOAOH NpHW AaBICHUUP1 MO MaHO-
MeTpy. OnpenenuTs KOTUIECTBO BOIbI, KOTOPOE HE0OXOIUMO JOOTHHU-
TENBHO MOATh B TPYOOIPOBO, YTOOKI IaBICHNE B HEM ITOIHSIIOCH OT
0,1 1o 0,7 MITa. Mozysb ynpyrocTH BoJbl IPHHATH paBHbiM K = 2-10°

Hcnons3zyetr 0oCHOBHBIE
3aKOHBI €CTECTBCHHOHA-
YUHBIX JUCIUIUINH A
peILIeHUs CTaHAAPTHBIX
3a/1a4 B COOTBETCTBHH C

H/m2. Jlepopmanmeii Tpy6orposoia npenebpedn

HAIPaBJICHHOCTBIO TIPO-
(heccroHaNBEHOU JesATEIb-
HOCTHU

Kputepuu onenkn orBeTa (TabJ1.) TOBOIATCS 10 CBEICHUS O0YYArOIINXCsI B HaYaJIe 3aHITH.
Orenka 00BsABISIETCS 00YJAIONIEMYCsl HEOCPEACTBEHHO TIOCTIE OTBETA.

Ixkana

Kputepun onenuBanus

OneHka 5
(oTHMuHO)

- 00yJarouIMics MOJIHO YCBOUJI yUeOHBIN MaTepua;

- IPOSIBJISIET HABBIKKM aHaIM3a, 0000IEHHS, KPUTHUECKOTO OCMBICICHUS
N BOCIIPUATHA I/IHCI)OpMaIII/II/I, HAaBBIKHU OIMMCAHUA OCHOBHBIX 3aKOHOBI'U /-
POMEXaHUKH, SIBJICHUN U TPOIECCOB;

- Marepuall U3JI0)KEH I'PaMOTHO, B ONPEAIEICHHON JIOTHYECKON TOCIe10-
BaTeNbHOCTH, TOYHO HUCIOIB3YETCS TEPMUHOIOTHS,;

- TOKa3aHO YMEHHE WJUTIOCTPUPOBATH TEOPETUUYECKUE TOJIOKEHUS KOH-
KpETHBIMU ITPUMEpPaMHU, IPUMEHATH UX B HOBOW CUTYallHH;

- IPOJEMOHCTPUPOBAHO YMEHUE pelIaTh 3a/1auu;

- MOI'YT 6BITB A0MMYHICHBI OJHA—ABC HCTOYHOCTH IIPHU OCBCUICHUH BTOPO-
CTEIEHHBIX BOIIPOCOB.

Ouenka 4
(xoporo)

OTBCT YAOBJICTBOPSACT B OCHOBHOM Tpe60BaHI/I${M Ha OLICHKY «5 », HO IIpHU
9TOM UMECT MCCTO OJJHMH U3 HEAOCTATKOB:

- B YCBOCHHUU yqeGHoro MaTepuajia JOIMYIICHbI HeOoIbIINe npoGenH, HC
HNCKa3UBIIHEC COACPKAHUEC OTBETA,

- B pCHICHUU 3a4a4 JOIMYIICHbI HC3HAYUTCIIbHBIC HCTOUYHOCTH.

Orenka 3
(YIOBIETBOPUTENHHO)

- HCIIOJIHO MJIM HEIOCJICA0OBATCIIBHO PACKPBITO COACPKAHUEC MaTCpHala,
HO ITOKa3aHo 0611_[66 IMOHUMaHHEC BOIIpOCa U IMPOACMOHCTPUPOBAHBI YMC-
HUs, JOCTAaTOYHBIC IJId JTaabHEHUIIEro YCBOCHUA Marcpuaa,

- UMCJIUCH 3aTPYAHCHUA WU JOIMYHICHBI OIIMOKH B ONpCACIICHUHU ITOHS-
TPIfI, HCIIOJIB30BAHUH TCPMHUHOJIOTUH, OIMMCAHUN 3aKOHOB rMJpoMExa-
HUKHU, SIBIICHUM 1 mponeccCoB, pCIICHUH 3aia4, UCIIPABJICHHBIC ITOCJIC HC-
CKOJIbKHMX HAaBOAAIIUX BOIIPOCOB;

- HCIIOJIHOC 3HAHUC TCOPCTHYCCKOTO MaTcpualia; o6y11a10m1/1171c51 HC MO-
JKCT MPUMCHUTL TCOPUIO B HOBOU CUTYyaluu.

Ornenka 2
(HEey/IOBIETBOPUTEINBHO)

- HE PACKPBITO OCHOBHOE CO/Iep )KaHNEe YUeOHOTO MarepHuana;

- 0OHapy)KEHO HE3HAaHWE WJIM HENMOHWMaHHWe OoJbIIeld WiIn Hambosee
BaXHOW YacTH yueOHOTO Marepuana;

- IOMYUIEHBI OIUOKHU B ONPEIETICHUH MOHATUH, TIPY UCIIOJIb30BaHUU Tep-
MUHOJIOTHH, B ONUCAHUH 3aKOHOB THIAPOMEXAHHKH, SIBICHUH H MpoIiec-
COB, PEIICHUH 33J1ad, KOTOPBIC HE MCIPABJICHBI TIOCIIE HECKOIBKUX HABO-
JISITIAX BOTIPOCOB.
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4.1.2. Otuer o nabopatopHoOit paboTte

Otuer no nabopaTopHoOi paboTe UCTOIb3YeTCs ISl OLIEHKH KayecTBa OCBOCHHS 00y4aro-

IIUITJIMHBI.

IIMMCSI OCHOBHOM Mpo(hecCHOHaIBbHON 00pa30BaTeIbHOM MPOrpaMMBbl 110 OTAEIBHBIM TeMaM JIHC-

Copepxanue u opma oT4eTa 1Mo JabopaTopHbIM paboTaM MPUBOIUTCS B METOAMUECKUX

yKa3zaHuAxX K JabopatopHsM padotam (1. 3 ®OC). ConepkaHue oTueTa U KpUTEPUN OLIEHKHU OT-
yeTa (TabJ1.) TOBOASTCS 10 CBEJICHUS 00y4YalOINUXCsl B HaYajIe 3aHATHA.

Ne OneHOYHbBIE CPEACTBA Kon v HaumeHnosa-
TumnoBbie KOHTPOJIBHBIC 3a1aHKS U (MJIM) UHBIC MaTepUaIbl, HE- HUE WHAUKATOpPa
00XOIUMBIC JJIsI OIICHKU 3HAHUH, YMCHHI, HABBIKOB ¥ (WJIH) KOMITETEHITUU
OTIBITA JEATEIBLHOCTH, XapaKTEPU3YIOIUX CHOPMHUPOBAHHOCTh
KOMIIETECHIIMI B MPOLECCE OCBOCHUS JUCLMIUIMHBI
1 1. B uem 3aximovaercss pU3MUYECKUN CMBICIT YpaBHEHUS MJ1-1.01K-1
BepHyﬂJ‘II/ﬁ HCHOJ’IBSyeT OCHOBHBIC 3a-
) KOHBI €CTCCTBEHHOHAYYHBIX
2. Yro Takoe yCTAHOBUBIIEECS W HEYCTAHOBHBIICECS

JBW)KCHUE KUAKOCTH, PABHOMEPHOE U HEPABHOMEPHOE, HAIIOPHOE U
Oe3HanopHoe? MPUBOIUTE IPUMEPHI.

3. Kaxkoii moTox cunTaeTcs miIaBHO U3MEHSIIONINMCSA? CTBIO MIPO(eCcCHOHATbHOM

4, Yro Takoe HAMopHAs M Mbe30METPUUYEcKas JTHHHH, AACATERHOCTH
TUApaBINYECKUI YKIOH?

5. Kaxoii Bug 3Hepruu (Harop) 3aTpaduBaeTcs Ha Ipe-

OJI0JICHHE THAPABIMYECKUX CONPOTHBICHUN MPHU HAIIOPHOM ABHIKE-
HHUH XKHUIKOCTH B TpyOax?

6. YKaxkute pasMEPHOCTh YWICHOB YpaBHEHUs bepHyIuu.

7. UeM BbI3bIBacTCS HEPABHOMEPHOCTh pacIpeieseHus
CKOPOCTEH MO0 CEUEHUIO MOTOKA U KaK OHA YUYUTHIBACTCS?

8. Kakue cymecTBylOT orpaHuueHUs! A HMPUMEHEHUs

ypaBHeHus bepnymm?

JUCTIUTUTAH IS PEIICHHS
CTaHAAPTHBIX 33734 B COOT-
BETCTBUH C HAIIPABICHHO-

OTuer oLeHUBAETCA MO YCMOTPEHUIO MPENOAABATENsl OLEHKOH «OTIUYHO», «XOPOIIO»,

«YIOBIETBOPUTEIHHOY», «HEYIOBIECTBOPUTEIHHO» WU OLEHKOH «3auTEHO», «HE 3a4TCHOM.
OrieHKa «3a4TEeHO0Y» CTaBUTCS 00YyJarOIUMCs, YPOBeHb 3Y H KOTOPBIX COOTBETCTBYET KPUTEPHSIM,
YCTaHOBJICHHBIM IS TOJOKHUTEIBHBIX OIIEHOK («OTIIMYHOY, «XOPOIIO0Y, «YIAOBIECTBOPUTEIHHOY).
OrnieHka OOBSBIIAETCS 00yUaIONIEMYCsl HETTOCPEACTBEHHO MOCTIE CIauu OTYEeTA.

Hlkana Kputepuu oneHuBanus
- U3JIOKCHHUE MaTepuasa JIOTUIHO, TPAMOTHO;
- cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;
OI_ICHKa 5 - YMCHUC BBICKA3bIBATh U 000CHOBATH CBOU CYKACHUA IIPpHU OTBETC HA KOH-
(oTmHuHO) TPOJIbHBIE BOMPOCHI;
- YMCHHC OIMUCBhIBATDb 3aKOHBI THAPOMCXaHHUKHU, ABJIICHUA U ITPOLCCCHI;
- YMEHHE MPOBOIUTH U OIICHUBATh PE3YNIbTAThl U3MEPEHUN;
- CIIOCOOHOCTH peniaTh 3aJa4H.
- U3JIOKEHHE MaTepuasa JOTUYHO, TPAMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;
Orenka 4 - OCO3HaHHOE MPUMEHEHNE TEOPETHUECKUX 3HAHUH TSl OMMMCAHUS 3aKOHOB
(xoporo) TUAPOMEXAHNUKH, SIBIICHUN U ITPOLIECCOB, PEIICHN KOHKPETHBIX 3a/1a4, ITPO-
BEJICHUS M OIICHUBAHMSI PE3yIbTATOB U3MEPEHUH, HO coiepKaHue U popma
OTBE€TAa UMCHOT OTACJIBbHBIC HCTOYHOCTH.
Orenka 3 - U3JIOKEHHE MaTeprasa HelOJIHO, HEeTIOCIe0BaTeIbHO,
(YIOBIIETBOPUTEIHHO)

20




- HETOYHOCTH B OIIPEJCIICHUH OHATHU, B IPUMEHEHUH 3HAHUH JUIs ONKca-
HUS 3aKOHOB THJIPOMEXAHUKH, SIBICHUH U MPOLIECCOB, PEIICHHUsS] KOHKPET-
HBIX 3a/1a4, IPOBE/ICHUS U OLIEHUBAHMsI PE3yJIbTaTOB U3MEPEHNUH,

- 3aTpyiHEHUs1 B 000CHOBAHUHU CBOMX CYXICHMIA;

- oOHapy’KUBaeTcs HEJOCTATOYHO IN1yOOKO€ IOHMMAHNE U3YyYEHHOIO MaTe-
puana.

Ornenka 2
(HEeYIOBJIETBOPUTEIHHO)

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUUECKUX 3HAHH; JOMYILIEHbI OIIUOKH B
OIpPCACIICHUU MOHATHH ¥ ONMHUCAHWH 3aKOHOB rHApOMECXaHUKHU, SIBJICHUM U
MIPOLIECCOB, UCKAXEH X CMBICII, HE PELIEHBI 33/1a4H, HE IPABUJIBHO OLICHH-
BaIOTCS PE3YJIbTAaThl U3BMEPEHUN;

- HE3HaHHWE OCHOBHOI'O MaTepuana y4yeOHOW Mporpammbl, TOMYCKAIOTCS
rpyObIe OMOKH B M3JI0KESHUU.

HMIxana

Kpurepun oueHuBanus

OLeHKA «3a4TEHO»

- U3JI0KEHHME MaTepuasa JOTHYHO, TPaMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHUE BbICKa3bIBaTh U 00OCHOBATb CBOM CYXJEHHUS IPU OTBETE HA
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE OIUCHIBATh 3aKOHbI THJPOMEXAHUKH, SIBJICHUS U IIPOLECCHI;

- YMEHHE NIPOBOJUTH U OLICHUBATh PE3YJIbTaThl H3MEPEHUM;

- CHOCOOHOCTH pelIaTh HHKEHEPHBIE 3a/aul (J0IYCKaeTCsl HaTnYKue Ma-
JIO3HAYUTENBHBIX OLUIMOOK MM HEIOCTATOYHO IOJIHOE PACKPBITHE CO-
JiepKaHUe BOIPOCa WM NOTPEIIHOCTh HEMPUHIMIINAIBHOTO XapaKkTepa
B OTBETE Ha BONPOCHI).

OLeHKa «HE 3aYTEHO)

- OTCYTCTBHE HEOOXOJWMBIX TEOPETUYECKUX 3HAHWH; HTOMYIICHBI
OLIMOKY B OIIPEICTICHUH TIOHSTUI 1 ONMCaHNH 3aKOHOB THIPOMEXaHUKH,
SIBIICHUI ¥ TIPOIIECCOB, MCKAKEH UX CMBICH, HE PEIICHBI 331a4H, HE Ipa-
BUJIBHO OLICHHBAIOTCS PE3YJIbTaThl U3MEPEHUN;

- He3HaHHE OCHOBHOT'O MaTepHaja y4eOHOM MporpaMMsl, JOIMYCKAIOTCS
rpyOble OIIMOKH B M3JI0KEHUU.

4.1.3. TectupoBanue

TectupoBaHue UCHONb3YyeTCs JJI OLEHKH KayecTBa OCBOCHMS OOYYaroIMMCS OCHOBHOM
npodeccuoHanbHOM 00pa30BaTEIbLHON MPOrpaMMBbl IO OTJEIBHBIM TEMaM WM pa3jienaM JAUCLHU-
winHel. TecT mpenacrasnser co0ol KOMIJIEKC CTaHIAPTU3UPOBAHHBIX 3aJaHUM, MO3BOJISIOMINN
YIPOCTUTH MPOLEAYPY U3MEPEHUS 3HAHUN U yMeHul oOydarouuxcs. OOy4aromuMcs BbIIAIOTCS
TECTOBBIE 33JaHUA C (POPMYIUPOBKOI BOIPOCOB U MPENI0KEHUEM BBIOpATh OJWH MPAaBUIIbHBINA
OTBET U3 HECKOJIbKUX BapUAHTOB OTBETOB.

e ckopocTh V.
e - paBjeHue P.

Ne OLleHOYHBIE Cpe/ICTBA Kon n HanmenoBa-
TunoBbie KOHTPOJIBHBIC 3a1aHUsI U (UJTH) HHBIE MaTepUaIb, He- HHUE UHAUKATOpa
00X0TMMBIE JUIS OIICHKU 3HAHUHN, YMEHH, HABBIKOB U (KJIH) KOMIIETEHITUH
OTIBITA JEATEIHLHOCTH, XapaKTEPU3YIOMUX CHOPMHUPOBAHHOCTh
KOMIIETEHIIMI B MPOLECCE OCBOCHMS AUCHUILIMHBI
1 1. Ilpu nBUKEHUH peabHOM KUIKOCTH O TPYOOIPOBOILY MOCTOSH- HJI-1.0IIK-1

HOTO TUaMeTpa, Kakue ee mapaMeTphbl N3MEHATCS? Hcnonb3yer 0CHOB-

® - CKOPOCTb U JaBJICHHUE. JUCLIUILUINH IS pe-

HBIC 3aKOHBbI €CTC-
CTBCHHOHAYYHBIX

ICHHUA CTAHJAPTHBIX
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2. Kak n3MeHHTCs 1aBIeHHUE BOABI EpE KpaHOM, ECIIH €TO OT-
KPBITB?
® - HE U3MEHUTCH.
® - YMEHBIIUTCS.
® - YBEJIUYUTCH.
3. VKaxuTe, B KaKUX ciydasx Oojiee 6€30MacHO UCTIBITATh THAPAB-
JMYECKUH 00BEKT BOJOW MIIM BO3AYXOM IIPH OJHOM M TOM K€ [1aB-
JICHUH.
e BOJOH.
®  BO3AYXOM.
e  0Oe3pa3muyHo.
4.Ykaxwure, Kak THIPABIMYCCKHE TIOTEPH 3aBUCAT OT CPeJHEN CKO-
POCTH TIOTOKA NPH JTAMHUHAPHOM PEKUME IBUKCHHS.
* TPONOPHHOHATBHBI CKOPOCTH IO JUHEITHOMY 3aKOHY.
e 00paTHO MPONOPLUOHAIEHBI CKOPOCTH.
®  TPONOPIMOHAIBHBI CKOPOCTH 10 KBAAPATUYHOMY 3aKOHY.
5.VkaxuTe, Kakve BHIbI THAPABINIECKUX OTEPh YUUTHIBAIOTCS
IIpU pacdeTe KOPOTKUX TPyOOIPOBOAOB.
® TOJIbKO MECTHEIE.
® TOJBKO JINHEWHBIE
® JIMHEHHBbIC U MEeCTHBIE.
6.Yucno PeitHonbacaRe = 1000. [luamerp TpyOBl yBEJIUYCH B 3
pasa, npu ckopoctu V = const. Kakoii yCTaHOBUTCS pEKHUM JBUKE-
Husa?

®  YCTOIYHUBBIN TYpPOY/JIeHTHBIIA.

®  YCTOWYMBBIN JIJAMUHAPHBII.
7. YKaxuTe, 0 KaKOMY 3aKOHY IIPOUCXOJUT pacipeesicHHe CKOpo-
CTEH 10 CEeYeHHIO B KPYTIIoN TpyOe Npr JJaAMIHAPHOM PEXHIME.

e mapabomyecKHii.

e JorapuMUIECKHA.

e  JIMHEHHBIMN.
8. Uem oOBsicHsETCS OBICTPOJIEHCTBIE BEIXOHOTO 3B€HA 00BEM-
HOTO TH/IPaBINYECKOT0 pHUBoaa?

®  BS3KOCTBIO paboyvei KUAKOCTH.
®  CKHUMaeMOCTBIO.
® TEeMIIEPaTypPHBIM PACIINPEHUEM.
9. Ha noBepxHOCTH KUAKOCTH B COCYJE JaBJICHUE YBEIUUICHO.
Kak nepenaetcs 310 yBenndeHne AaBICHUS TOYKaM, HaXOSIIAMCS
Ha pa3HbIX yPOBHSX?
®  YeM HWXKE PacCIOJI0KeHa TOUKa, TeM OOJIbIe YBEITUUUTCS B HEH
JlaBJICHHUE TI0 CPABHEHHUIO C IEPBOHAYAJIbHBIM.
®  YeM HW)XE TOUKa, TEM MEHbIIIEe YBEITUUNUTCS JaBIICHHE.
e aBJieHHMe B Pa3JMYHBIX TOYKAX H3MEHUTCS HA OIMHAKOBYIO
BeJIUYHHY.
10.Kak n3MeHsroTcsl HOTEpH HAopa Mo AJIMHE OTOKA B 3aBHCUMO-
CTH OT CpeHEeH CKOPOCTH L TIpU TypOyJIIEHTHOM PEKUME JIBUKECHHS
JKUIKOCTH?
e nponopiuoHansHo LI020

®  PONMOPIHOHANBEHO L*2P

®  NpPONOpPHHOHAJIBHO L}*20

3aJ1a4 B COOTBET-
CTBHUHM C HaIIpaBJICH-
HOCTBIO ITpodeccuo-
HaJIbHOH JIeATEIILHO-
CTH
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[To pesynmbraTam Tecta OOydYaIOIMIEMYCSI BBICTABISCTCS OICHKA «OTIUYHOY», «XOPOIIOY,
«YAOBIIETBOPUTEIBHOY» UITU «HEYIOBIETBOPUTEIHHON.

Kputepun onieHuBanus oreta (Tabi.) JOBOASTCS M0 CBEIACHUS OO0y4aromuxcs A0 Hadaiaa
TeCTUpOBaHUs. Pe3ynbrar TecTupoBaHUs 0OBSBIIAETCS 00YUarOIIEMYCsl HEITOCPEACTBEHHO OCIIe
€ro cauu.

Mhcara (% apamALILX oTBETOD
Ouenka 5 (OTJIMYHO) 80-100
Ouenka 4 (Xopol1o) 70-79
Onuenka 3 (yn0BIETBOPUTEIBHO) 50-69
Ornenka 2 (HEYIOBIETBOPHUTEIIBHO) Mmenee 50

TecToBble 3a1aHus, UCTIOIB3YIOIIMECS Ul OLICHKN KayeCcTBa JUCLUIUIMHBI C TIOMOLIbIO UH-
dopmannoHHBIX TexHOJOrui, mpuBeaeHsl B PIT/1: «10. MadopManmoHHbIe TEXHOIOTHH, UCTIONb-
3yeMble IIPU OCYLIECTBICHUH 00pa30BaTEIbHOIO Mpolecca 10 JUCUUIUIMHE, BKIII0Yas IepeuyeHb
POTPaMMHOTO oOecrieueH s 1 MHPOPMALIMOHHBIX CIIPaBOYHBIX cructem» - MyTestX10.2.

4.2. [Ipouenypsl 1 OLlEHOYHbIE CPEACTBA J1JIsl MPOBEIEHUsSI TPOMEKYTOYHOM aTTecTa-
MU

4.2.1. 3auer
3aueT He MPeayCMOTPEH YUeOHBIM IIIAHOM.
4.2.2. Dx3aMeH

Ok3aMeH siBisieTcss (OpMON OLIEHKHM KayecTBa OCBOEHHs 00YYarolIMMCcs OCHOBHOW IpoO-
(eccnoHanbHOM 00pa30BaTENILHON MPOrpaMMBl IO pazzenam AucHuIuMHbL. [1o pesynpraram k-
3aMeHa 00ydaroleMycsl BBICTABISIETCS OLEHKA «OTIMYHOY», «XOPOIIO», «yJOBIECTBOPUTEIHHO
WJIN «HEYAOBIIETBOPUTEIBLHOM.

OK3aMeH 0 JUCLUIUINHE NTPOBOJUTCS B COOTBETCTBUU C PACIIMCAHUEM ITPOMEXYTOUYHON
aTTeCTaly, B KOTOPOM YKa3bIBAE€TCS BPEMsI €r0 IPOBEACHMS, HOMEP ayAUTOPUHU, MECTO IIPOBEIE-
HUS KOHCYJIbTallUU. Y TBEP)KJCHHOE paclycaHue pa3MelaeTcs Ha HH(OPMAllMOHHbBIX CTEHIaX, a
TaKk)Ke Ha o(pULIMaIbHOM caiiTe Y HuBepcurera.

VYpoBeHb TpeGOBaHUH JUIsl IPOMEKYTOUHOM aTTecTalluy 00yJaroLINXCsl YCTaHABIUBACTCS
paboueil mporpaMMoi AMCUMIUIMHBI U JIOBOJAMUTCA JI0 CBEACHHS OOydaloIMXCs B Hayaje ce-
MecTpa.

OK3aMeHbl IPUHUMAIOTCS, KaK IpaBuwilo, JekTopaMu. C pa3pelieHus 3aBeAyloNIero Ka-
denpoil Ha 3K3aMeHe MOXKET MPUCYTCTBOBATh MPEIoAaBaTesb Kadeapsl, IPUBICUEHHBIN I 110~
MOILIM B IIpUEME dK3aMeHa. B cilydae OTCyTCTBUS BEAYLIEro IPErnoJaBareis 3K3aMeH IIPUHUMA-
eTcs IIPernoiaBaTesieM, Ha3HaY€HHBIM PacOpsKEHUEM 3aBEYIOLIEro Kadeapoil.

[TpucyrcTBUEe Ha SK3aMeHe IperojaBaTenell ¢ Ipyrux kadeap 6e3 COOTBETCTBYIOLIETO
pacropsiKeHUs: PEKTOpa, MPOPEKTOPA MO y4eOHOH M BOCIIUTATEIBHON paboTe MM 3aMECTHTEINS
nupekTopa MHcTuTyTa 1o yuebHoii pabote He JormycKaercs.

Jlid mpoBeieHNs DK3aMeHa BEyIUH IIPENno1aBaTelb HaKaHyHe I0Iy4aeT B CEKpeTapuare
JUPEKTOPATA 3a4ETHO-IK3aMEHALMOHHYIO BEJOMOCTb, KOTOpasi BO3BPAILAETCs B CEKpeTapuar I1o-
CJIe OKOHYaHUs MEPONPHATHS B J€Hb IPOBEICHUS SK3aMEHA UM YTPOM CIIETYIOLIETO JHS.
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DK3aMeHbI TPOBOJAATCS MO OMiieTaM B YCTHOM WJIM MUCHbMEHHOM BHJE, THOO B BUJE Te-
CTHPOBaHUA. DK3aMEHALMOHHbIE OMJIEThI COCTABIISIFOTCS MO YCTaHOBJIEHHOW ()opMe B COOTBET-
CTBHUH C YTBEP)KICHHBIMH Kadenpoi SK3aMEeHAIIMOHHBIMU BOIIPOCAMH M YTBEPXKAAIOTCS 3aBEIy-
IOIIMM Kadeapoit exxeroqHo. B Ouiere copep kxuTcs 2 TEOpeTHUECKUX BOIPOCa U 3a/1a4a.

DK3aMeHaTOpy MPeJOCTaBIIeTCs MIPABO 3aJaBaTh BOIPOCHI CBEpX Omiera, a Takxke IIo-
MHUMO TEOPETHUYECKHMX BOIIPOCOB JaBaTh JJI PELICHMS 3aladd U IPUMEpPBI, HE BBIXOAALLME 3a
paMKu IPONAEHHOIO MaTepuaa 1o U3y4aeMou JUCLIUILINHE.

3HaHUsA, YMEHUS M HaBBIKM OOYYarOIIMXCs ONPENENSIIOTCS OLIEHKAMHU «OTIMYHO», «XO-
pOLIOY, «yJIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIBHO» U BBICTABIISAIOTCA B 3a4€THO-IK3aMEHa-
LIUOHHYIO BEZIOMOCTh O0YYaOLIErocst B IEHb IK3aMeHa.

[Tpu mpoBeieHNH YCTHOTO 9K3aMEHa B ayJJUTOPUU HE IOJKHO HaXOAUTHCS OoJiee 6 o0y4a-
IOIUXCS HAa OJTHOTO MPENOIaBaTeNs.

[Tpu mpoBeneHUN YCTHOTO 3K3aMeHa 00YyJaroIIuiicsi BRIOMpPAET SK3aMEHAMOHHBIN OnieT
B CIIy4ailHOM INOPSAJKE, 3aTeM Ha3blBaeT (haMUIINIO, UMs, OTYECTBO U HOMEP 3K3aMEHALIMOHHOTO
ounera.

Bo Bpems sk3ameHa oOydaromuecs: MOTYT HOJb30BaThCs C pa3pellieHus 3K3aMeHaTopa
IPOrpaMMOM TUCHUIUIMHBI, CIPABOYHOW U HOPMATUBHOW JIMTEPATYpOM, IPYrUMHU MOCOOUAMU U
TEXHUYECKUMHU CPEJICTBAMMU.

Bpemst moAroToBKM OTBETA MPH Cllavye SK3aMeHa B yCTHOU (hopMe JOIKHO COCTABIIATH HE
meHee 40 MUHYT (110 JKeJTaHuI0 00YYaroIIErocst OTBET MOXKET OBbITh 1IOCPOUYHBIM). Bpemst oTBeTa —
He Oonee 15 MUHYT.

OOyuaronuiics, UCTIBITHIBAIOIINN 3aTPYAHEHUS IIPU [TOATOTOBKE K OTBETY 10 BBLIOPAaHHOMY
UM OMJIeTy, UMeeT MpaBo Ha BEIOOP BTOPOTo OMiIeTa C COOTBETCTBYIOMIMM MPOAJICHHEM BPEMEHU
Ha oAroToBKy. [Ipy OKOHYaTENbHOM OLIEHMBAaHUM OTBETA OLIEHKA CHUXKAeTCs Ha OJluH Oa1. Bel-
Jlaua TPEThEro OUIIeTa He pa3peraeTcsl.

Ecnu oOyuatromuiicst sBUJICS HA 3K3aMEH, U, B3sIB OMJIET, OTKa3aics OT IPOXOKICHUS aT-
TECTallH B CBSI3U C HEMOJATOTOBJIEHHOCTHIO, TO B BEJOMOCTH €MY BBICTABJISIETCS OLIEHKA «HEYJ0-
BJIICTBOPUTEIILHON.

Hapymenue aucuuniauHbl, CUChIBaHUE, UCIOIb30BaHUE OOYYAIOIMMUCSA HEpa3pelICH-
HBIX MEYaTHBIX U PYKONMCHBIX MaTe€pHajoB, MOOMJIbHBIX Telle()OHOB, KOMMYHHUKATOPOB, IJIaH-
HIETHBIX KOMIIBIOTEPOB, HOYTOYKOB U APYTUX BUI0B JINYHOW KOMMYHHUKAIIMOHHOW U KOMITbIOTEP-
HOM TEXHUKHU BO BPEMsI aTTECTAl[MOHHBIX MCIBITAHUH 3alpelieHo. B ciydae HapylmeHus 3Toro
TpeOoBaHUs IpenoAaBaresb 0043aH yAaIUTh 00y4aroIIerocs u3 ayaAUTOPUH U MPOCTaBUTh EMY B
BEJJOMOCTH OLIEHKY «HEYJIOBIETBOPUTEIBHOY.

BricTaBieHne OLI€HOK, MOTYYEHHBIX MIPH MOJBEJICHUN PE3yJIbTaTOB MPOMEKYTOUHOM atT-
TECTalluH, B 3a4€THO-9K3aMEHAIIMOHHYIO BEOMOCTb ITPOBOIUTCS B MPUCYTCTBUH CAMOT0 00y4a-
rouierocs. [IpenonaBarenn HeCyT MEPCOHAIBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh U TOU-
HOCTb BHECEHUS 3alIUCEH O pe3ybTaTaX MPOMEXYTOYHOHN aTTeCTalluy B 3a4€THO-IK3aMEHAIlUOH-
HYIO BEIOMOCTb.

HesiBka Ha 5K3aM€H OTMEUAaeTCsl B 3a4€THO-DK3AMEHALMOHHON BEJJOMOCTH CIIOBAMH «HE
SBUJICS.

Jlnst 00y4daronuxcsi, KOTOpble He CMOTJIM CAATh 3K3aMEH B YCTaHOBJIEHHBIE CPOKH, Y HU-
BEPCUTET YCTAHABIIMBAET MEPUO]I TUKBUIAINH 33JJ0JDKEHHOCTH. B 3TOT nepuoj mpenogasareny,
IPUHUMABILIUE K3aMEH, JTOJKHBI YCTAaHOBUTH HE MeHee 2-X JHEH, Korja OHU OyAyT NpUHUMATh
3a10JKeHHOCTH. MHpopMmaIus o TUKBUIAIUU 33JJ0DKEHHOCTH OTMEYAeTCs B 3K3aMEHAI[MOHHOM
JIUCTE.

OObyyaromumcs, MOKa3aBIIMM OTJIMYHbIE U XOPOIINE 3HaHUS B TEUEHUE CEMECTpPa B X0/
MOCTOSIHHOTO TEKYIIIETO0 KOHTPOJISI YCIIEBAEMOCTH, MOXKET OBITh MPOCTABIICHA K3aMEHAIIMOHHAS
OLIEHKa JJOCPOYHO, T.€. 0e3 cauu sk3aMeHa. OLeHKa BBICTaBIISIETCS B 9K3aMEHAI[MOHHBIN JTUCT WIN
B 3a4ETHO-IK3aMEHALNOHHYIO BEJOMOCTb.

WuBanuapl U 1una ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMHU 370POBbsl MOTYT C/IaBaTh 3K3a-
MEHBI B MEKCECCHOHHBIN MEPHOJ] B CPOKH, YCTAHOBJICHHbIE WHANBUYAIbHBIM y4EOHBIM IIAHOM.
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WNHBanuipl 1 mua ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSIMU 3/10POBbBSI, UMEIOIINE HAPYIIEHUS OIIOPHO-
JBUTATEILHOTO anmnapara, JOIMyCKalTCs Ha aTTeCTallMOHHbIE UCTIBITAHUS B COMTPOBOXKIEHUU ac-
CUCTEHTOB-COIIPOBOXAAIOIINX.

[Ipouenypa nmpoBeneHUsI MPOMEKYTOYHON aTTECTALlUU JUIsl OCOOBIX CIy4yaeB U3JI0KEHA B
«[TonoxeHnu 0 TEKYyIIEM KOHTPOJIE YCIIEBAEMOCTH M TPOMEKYTOUHOM aTTeCTAlINU 00YJaIOIINXCS
no OIIOII 6akanaBpuara, cneruanuteTa 1 Mmaructpatypb» @I'bOY BO lOxuo-Ypansckuii 'AY

Ne OneHouHbIE CPEJICTBA Kon u HanmeHoBa-

TunoBble KOHTPOJIbHBIE 3aJaHUS U (UJIM) UHbIE MAaTepUaJIbl, He- HHUE HUHAMKATOpa
00XOAMMBIE JJIs1 OLICHKU 3HAHWH, YMEHUN, HABBIKOB U (MJIH) KOMIIETEHIINH
OIIbITA JAEATEIBHOCTHU, XapaKTEePU3YIOIIHUX C(POPMUPOBAHHOCTh
KOMIIETEHIIUH B IIPOLIECCE OCBOEHUS IUCLUIIIIMHBI

1 1. I'mapaBnuka kak Hayka. Mcronb30BaHHE 3aKOHOB THI- NJ1-1.0I1K-1
paBJIMKHU B MAlIMHOCTPOEHHUHU U CEJIbCKOXO03SHUCTBEHHOM ITpou3- | Mcnonb3yeT ocHOB-
BOJICTBE. HbI€ 3aKOHBI €CTe-
2. [110THOCTD U yJIENbHBIN BEC )KUIKOCTH. CTBEHHOHAYUYHBIX
3. CXMMaeMOCTh U TEMIIEPATypHOE PACIIUPEHHUE KUAKO- | JUCLMILIMH VI pe-
CTH. [ICHUS] CTaHAAPTHBIX
4. Bs3kocTh sxuaKoctTeit. 3aJja4 B COOTBET-
S. Cuibl, AEUCTBYIOLINE B )KUJKOCTH. CTBUH C HaIlpaBJICH-
6. I'mapocratuka. CBOHCTBA TI'MIPOCTATUYECKOIO JaBiie- | HOCThIO Mpodeccuo-
HUSL. HaJIbHOW J1E€ATEIIbHO-
7. JuddepeHunanbable ypaBHEHUST PAaBHOBECUS JKUIKO- CTH
CTH.
8. OcHOBHOE ypaBHEHUE TUAPOCTATUKH.
9. [Ipe30MeTpUYECKUI U THAPOCTATUYECKUI HATIOPBI.
10.  Ompenenenue cuibl JaBlieHUs Ha IUIOCKUE MOBEPXHO-
CTH.
11.  OmpeneneHue cuiibl J1aBJI€HHUS HAa KPUBOJUHEWHBIE I10-
BEPXHOCTH.
12. 3akoH Apxumena. [InaBanue ter.
13. T'mapocraTmyecKue MalIWHBI 1 MEXaHU3MBI.
14.  OcHOBHBIE MOHATHS I'MJIPOAUHAMUKH.
15. YpaBHEeHHE HEPAZPBIBHOCTH.
16. YpaBHeHue bepHyinu 1 CTpyHKH UACAIBHOU JKUIKO-
CTH.
17. YpaBHeHue bepHymm s CTpyWKU pEabHOM KUIKO-
ctu. ['padux ypaBHenus bepnyiu.
18.  VYpaBHenue bepHymm a1 HOTOKa peaabHOM KUAKOCTH.
I'paduk ypaBHenus bepnysim.
19.  OcHoBHOE ypaBHEHUE PaBHOMEPHOT'O BMKECHUS.
20.  TI'mapaBiamueckue motepu. @OpPMyITBI ISl ONIPEIEICHUS
THJIPABINYECKUX MOTEPb.
21.  I'mapaBiamueckoe moxaenuposanue. Kputepuit HproToHa.
22.  Kpurepuu runpasnudeckoro nogoous: ®pyna, Diinepa,
Pelinonbca.
23. PexxuMBI IBMKEHUS KUIKOCTEN.
24. Oco0eHHOCTH JJTaMUHAPHOTO JIBYKCHHUS.
25.  OcobeHHOCTH TYpOYJIEHTHOTO JBUXKECHUSI.
26.  I'padux Huxypanze.
27.  Knaccugukanus TpyoonpoBo1oB. Moayib pacxona.
28.  I'mapaBiamueckue XapaKTEPUCTHKU TPYOOIIPOBOJIOB.
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29.  Pacuer mmmHHBIX TPYOOTPOBOIOB (MPOCTHIX MU CIIOXK-
HBIX).

30.  Pacder KOpOTKHX TpyOOIPOBOIOB.

31.  PaBHOMepHBIil MyTeBOIl pacxo/l.

32.  T'mapaBnudeckuit ynap B TpyoOax.

33.  Hcreuenme *HUAKOCTEH uepe3 Majoe OTBEPCTHE B TOH-
KOU CTEHKE.

34.  HcreueHue )KMIKOCTU Yepe3 HACAIKH.

35. Hacocel. O6nacTh NprUMEHEHHUST HACOCOB.
35.  Hamnop, pa3BuBaemslii Hacocom. Momaocts, KI1/1 Haco-
COB.

36.  OcHOBHOE ypaBHEHHE LIEHTPOOESKHOTO HACOCA.

37.  Tlomava neHTpoOekHOTO Hacoca. TeopeTrudeckas Xapak-
TEPUCTHKA.

38.  Dmuepreruueckas U YyHHBEpcajbHas XapaKTEPUCTUKU
[EHTPOOEIKHBIX HACOCOB.

39.  Ilpomecc BcachiBaHUS U SBJIEHUE KABUTAIUU B LIEHTPO-
0eKHOM Hacoce.

40.  3aKoH HPOMOPLUUOHATHHOCTH IEHTPOOESKHBIX HACOCOB.
4]. PaboTa nieHTpoOeXHOr0 Hacoca Ha CETh.

42.  CoBmecTtHas paboTa HEHTPOOSKHOTO HACOCa.

43.  PerynupoBanue pabOThl HEHTPOOESIKHOTO HAcoca.

44.  Hacocsl TpeHus. BuxpeBbie HacoChl.

45, Crpyiinbie HacoChl. DPIUQTHI.

46. O6bemubIe Hacockl. [lopiTHeBbIE HACOCHI.

47.  PoropHbIC HACOCHI.

48.  T'mppasnmueckuii npuBox. Knaccugukarus.

49.  OObeMHbIi ruAponpUBOA. JIOCTOMHCTBA U HEIOCTATKHU.
50.  TpeboBanwus k paboueil )KUAKOCTH THAPOIIEpeaay.

51.  OOweMHBIE TrUApONEpeNaYd BO3BPATHO-TIOCTYIATENb-
HOTO JBYDKEHHS.

52.  OObeMHbIE rUApoIepeaun BpalaTeIbHOTO IBUKECHUS.

53.  PerymupoBanme ckopocTH THaporepenad. OO0beMHOE
perynupoBaHue.

54.  JIpoccenbHOE peryjJupoBaHUe CKOPOCTH THApPOIEepeaay.
55. Crnensuuii TMIPOTPUBO/IL.

56. CenbCKOX0359HCTBEeHHOE BOJIOCHAOKeHHEe. CUCTEMEI BO-
JIOCHAOKEHHS.

S7. TpeboBanus, npenbsABIsieMble K KadecTBY XO3sii-
CTBEHHO-ITUTHEBOM BOJIBI.

58. VYydireHue KauecTBa MUTHEBON BOJIBI.

59. BogocHabxeHne u3 MOBEPXHOCTHBIX UCTOYHHKOB.

60. BonocHa0OxeHune u3 noa3eMHBIX HCTOYHUKOB.

61. lManpaBnuueckuii pacyeT BOJOPOBOIHBIX CETEH.

62. Bomonanopueie 6amuau. Onpeaenenne eMKoCTH 0aka.
63.  DkcrulyaTanus CUCTEM BOJOCHAOXKEHHMS.

64. OcHoBbl KaHanmu3anuu. Pacder ymoButens HedTempo-
TYKTOB.
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[IIkana u KpUTEpUU OLIEHUBAHUS OTBETA O0YYAIOLIErocs MPECTABICHBI B TAOJIUIIE

Ikana Kputepuu onenuBanus

Ouerrka 5 BCCCTOPOHHEE, CHCTEMATHCCKOS H riyookoe 3HaHUE MPOrPAMMHOTO Ma-

(oTmHO) TepHalla, yCBOCHHE OCHOBHOM U J1OMIOHUTEILHOM JINTEPATYphl, PEKOMEH-
JIOBaHHOW MIPOTPAMMO¥ TMCIUTUIMHBL, IPABUIIBHOE PEIICHHUE 3a1a4H.
MOJTHOE 3HAHME MPOrPAMMHOI0 MaTepuana, yCBOGHHE OCHOBHOMU JIMTepa-

Onenka 4 Typbl, PEKOMEH/JIOBAaHHOH B TMpOrpaMMe, HaUYMe MaIO3HAYUTEIBHBIX

(xoporo) OMMOOK B PEIICHUH 3aJauH, MM HEIOCTATOYHO IOJIHOE PACKPBITHE CO-
JIepKaHue BOIPOCaA.

Ouerika 3 3HaHHWE OCHOBHOTO MPOrPaMMHOTO MaTepuaia B MUHUMAJIBHOM O0BEME,
MOTPEIIHOCTH HEMPUHIUITHAIBHOTO XapaKTepa B OTBETE Ha SK3aMCHE U B

(YIOBIIETBOPUTEIIHLHO)

pEIICHUH 3a]1a4u.

Onenka 2 npo0esbl B 3HAHHUSIX OCHOBHOI'O MPOTPaMMHOI0 MaTepualia, MPUHIUIIH-

(HEeYTOBJIETBOPUTEIIHLHO)

aJbHBIE OIINOKHU ITpHU OTBCTC HA BOIMMPOCHI U B pCHICHUH 3a1a4YU.
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JUCT PETUCTPAIIMA U3SMEHEHU

Howmep

MCHC-
HHA

Howmepa nucros
3aMEHEH- AHHYJIUPO-
HOBBIX
HBIX BaHHBIX

OcHoOBaHMe U1 BHECEHUS N3MEHEHUHN

TToamuce

Pacmmd-
POBKa 1OA-
IIMCH

Jlata BHECe-
HUS U3MEHE-
HUA
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