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PaGoyas nporpamMma qMCHUILIMHEI «[ HApaBiIKMKa» cocTaBieHa B COOTBETCTBHU C TpeOGOBAHHU-
svMu DezlepabHOTO rOCYIapCTBEHHOr0 00pa3oBaTeNBFHOrO CTAHIApTa BBICIIETO 00pa3OBaHUs
(®I'OC BO), yreepxnennoro Ilpukazom MunucrepcTa o6paszoBanus 1 Hayku Poccuiickoii Me-
nepauyn 23.08.2017 r. Ne813. PaGouast nporpamMma npeaHasHavyeHa jis MoAroToBKr Oakajiaspa
o HarpasjieHuio 35.03.06 Arpounikenepusi, npopuib - TexHosiornyeckoe oGopyroBanue
JUIsl XpPAHEHHS H epepaboTKH ceJIbCKOX03iCTBEHHOMH POy KU

Hacrosmas paGouas mporpaMma JUCIHIUIMHBEI COCTaBIeHa B paMKaxX OCHOBHOM Ipodeccuo-
HaibHOH oOpaszoBarenbHoi nporpamMel (OITOIT) u yunTeiBaeT ocoOeHHOCTH 00y4EHMS IPU HH-
KJIIO3UBHOM 00Pa30BaHMH JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTIMHU 3710poBbs (OB3).

CocraBuTesb — KaHIU1aT TEXHUYECKUX HAyK, MoueHT [Itamkuna—I upuna O.C.

PaGouas nporpamMma JUCHHIUIMHBL 00CY’K/IeHa Ha 3aceaHiu Kadeapsl « DHeproodecneyeHue
¥ aBTOMAaTHU3aLMsI TEXHOJIOTHYECKHUX MTPOIIECCOBY

«17» anpenst 2020 r. (mpoToxos Ne§).
3aB. kadenpoit «JHeproodecreyeHne U aBTOMATH3aIH s

TEXHOJIOTHYECKHUX [IPOLIECCOBY,
JIOKTOP TEXHHUYECKUX HayK, mpodeccop , B.M. Tlornos

Pabouas nporpamMmma IMCIHILTHHBI 0100peHa MeToqudecKoit komuccueit pakynsrera TC B ATIK

21 anpenst 2020 r. (mpotokos Ne8).
[Ipencenarens metonuueckoit komuccuu ¢akynsrera TC B All 7
KaHAUJaT TEXHUYECKUX HAYK, JOIEHT v 7/} C,IO.ITonosa

E.JI. JleGenena

Hupexrop Hayunoit 6ubnug
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1. Ilnanupyemble pe3yJbTaThl 00yUeHHs O JUCHHUILINHE,
COOTHECeHHbIE ¢ IVIAHUPYEeMBbIMH pe3yJjbTaTamMu ocBoenus OIIOII

1.1.Heab n 32124 TUCUMIIJIMHBI

bakanaBp no HanpasneHuo moarotoBku 35.03.06 ArponHxeHepus J0JKEH OBITh TOJITOTOBJICH K
PELICHHIO 33124 ¥ TPO(PECCHOHANBHOM 1eATEIbHOCTH CIICAYIOMIUX THIIOB: TPONU3BOICTBEHHO-TEX-
HOJIOTUYECKOT0, TPOEKTHOTO.

Heap nucuumiIuHbl — chOpMUPOBATH y CTYJIEHTa cUcTeMY (yHIaMEHTAIbHBIX 3HAHUM, He-
00XOIMMBIX IS TOCIIEAYIOMIEH MOATOTOBKH OaKanaBpa, CTOCOOHOT0 K 3P (EKTUBHOMY PEIIICHHIO
MPAKTUYECKHX 3aau CEeJIbCKOXO3SHUCTBEHHOIO MPOU3BOJICTBA, a TAKKE CIIOCOOCTBYIOIIMUX Jalb-
HEHIIEMY Pa3BUTHUIO JINYHOCTH.

3agayu AUCHMILINHBI:

HN3YUYUTb OCHOBHBIC 3aKOHBI MCXaHUKH KHUJIKOCTU U Fa3006pa3HBIX Cpca U OBJIAACTb MCTO-
JaMH MX IPUMEHEHUS B IPAKTHUECKOH 1eATeIbHOCTH.

1.2. KoMneTeHuuu 1 MHANKATOPBI MX TOCTHKEHHI

OIIK-1. CriocoGeH periath THIOBBIE 3a/1a4u MTPO()EeCCHOHATLHON JCSITSILHOCTH Ha OCHOBE 3Ha-
HUN OCHOBHBIX 3aKOHOB MaTE€MAaTHMUYECKHUX M €CTECTBEHHBIX HAyK C MPUMEHEHHEeM HH(OopMalu-
OHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUHU

Kox u Haumenosa-
HHeC HHikaTopa ®opmupyemsie 3YH
JIOCTUKEHUS KOM-
NETeHIIUH
NJ-1.0mx-1 3HaHusa | OOyuaroluiics 10JKEH 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHO-
Hcnonb3yer OCHOB- HAyYHBIX TUCHUIUIMH (TUIPABIUKH) 7S PEIICHUS CTaHIaPTHBIX
HBIC 3aKOHBI ecTe- 3aJa4 B COOTBETCTBHH C HAIIPABIEHHOCTHIO MPO(HECCHOHATTLHON
CTBEHHOHAYUYHBIX JeSITebHOCTH
JTUCIUTUIUH TSI pe- —(b1.0.15-3.1)
LIEHHs  CTaHaapT- | ymeHus | OOydaromuiicss JODKEH YMETb: HCIOJb30BaTh OCHOBHBIE 3a-
HBIX 3a]la4 B COOT- KOHBI €CTECTBEHHOHAYUHBIX TUCIMIUINH (TUAPABINKH) IS pe-
BETCTBHH C HaIlPaB- IIeHHs] CTaHJIAPTHBIX 3a7lad B COOTBETCTBHH C HAIpPaBIIEHHO-
JEHHOCTBIO  TIpO- CTBIO MTPO(ECCHOHAIBHON AEATEIbHOCTH
(heccuoHaILHOM - (61.0.15-V¥.1)
AEATEIIbHOCTH HaBbIKK | OOy4aromuics T0JKEH BIIAJETh: HABBIKAMMU:
WCIOJIb30BAHUS 3HAHUH OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYY-
HBIX TUCIHTUTHH (THUAPABIVKN) JUIS PEIICHUsT CTaHIAPTHBIX 3a-
Ja4 B COOTBETCTBUU C HAIPABIECHHOCTHIO MPO(EeCcCHOHATBLHON
TSI TeTbHOCTH
- (b1.0.15-H.1)

2. Mecto aucuuminnsel B ctpykrype OITOIT

JucuuruimHa «[ uapaBiruKa» OTHOCHTCA K 0053aTEIbHOM YacTH MPOrpaMMbl OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNIbHOM MpOrpaMmbl OakaiaBpuaTa.

3. O0bémM AUCHMILVINHBI U BUJbI Y4eOHOH padoThl
O6beM nmucruruinHbl coctaBiseT 4 3adetHeix enuuul] (3ET), 144 akagemuyeckux daca
(manee yacoB). JluciuminHa U3y4aeTcs B 5 ceMecTpe.
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3.1. Pacnipenesienne o0bemMa JUCHMIIIMHBI 10 BUIAM Y4eOHOI padoThI

By yueOHol paboThl KonnuectBo yacoB

KonrakTHasi pa6ora (Bcero) 70

B mom wucne:

Jexyuu (J1) 28
Ipaxmuueckue 3ansmus (113) 28
Jlabopamopnwie 3ansmus (J13) 14
CamocrositesbHast padora odyuarwmuxcs (CP) 47
KourpoJsb 27
Hroro 144
3.2. PacnpenesieHue yueOHOIro BpeMeHH 10 pa3jaejiaM U TeMaM
Ne Bcero B TOM YHUCJIIE
Tel\/ILI HawnmeHoBaHue pa3/ienoB U TEM | 4acoB KOHTaKTHasi paboTa CP KOHTPOTH
JI J3 113
1 2 3 4 5 6 7 8
Paznen 1. 'mapocraTuka
1.1 OO01ue cBegeHns 4 2 - 2 - X
1.2 l'umpocraTrka 14 4 - 6 4 X
Pazgen 2. 'mapoauHaMuka
2.1 OCHOBHBIE ITOHATHS 10 2 4 2 2 X
29 I'uapasnuyeckoe  MoJEIMPOBa- 4 2 ) i 2 <
HUE
2.3 I'upaBiuyecKue noTepu 10 2 4 2 2 X
24 lunpaBnuyeckuit pacuer Tpyoo- 7 2 ) 1 4 X
MPOBOJIOB
25 Hcredyenne uIKOCTH depe3 OT- 8 2 2 1 3 X
BEPCTHSI U HACAJIKH
Pazpen 3. 'uapaBanyeckue MaliuHbl
3.1 Hacocbl. OcHOBHBIE TapaMeTpPHI 2 2 - - - X
3.2 LeHTpoOex)HbIE HACOCHI 10 2 4 - 4 X
3.3 Hacochl Tpenust 5 1 - 2 2 X
3.4 O0BbeMHBIC HACOCHI 2 1 - - 1 X
3.5 ['uapaBnuyeckue ABUraTenu 1 - - 1 X
Paznen 4. 'mipaBnnyueckie U MHEBMATHYECKKE IPUBOABI, THAPABIMYECKUN 1 THEBMAaTHUECKUI TPaHCTIOPT
4.1 OO6BeMHBII THIPONIPUBOA 8 2 2 4 X
4.2 ['mapoarHaMuYecKue mepeaadn 2 - - - 2 X
4.3 [THeBMaTUUECKHUI IPUBOJ 4 - - - 4 X
44 FHHPaBHquCKHﬁ Y THEBMaTH4Ye- 8 2 ) 4 2 X
CKH TpaHCTIOpPT
Paznen 5. CenbCckoX034HCTBEHHOE BOIOCHA0KEHHE
Cucrembl 1 cXeMBbl BOJIOCHa0Xe-
Hus. BopocHaOxenue u3 mo-
51 BEPXHOCTHBIX M MOJA3EMHBIX HC- 14 2 - 6 6 X

TouHnkoB. OCHOBBLI KaHaJIM3a-
.




Paznen 6. OCHOBBI THIPOMETHOPALIUU
6.1 I'mapomenmoparus.  I[IpobmeMbr 2 ) ) i 2 <
OpOIIAEMBIX 3E€MEJIb
6.2 JlokmeBanbHbIE MAIIHE 2 - - - 2 X
KonTposns 27 X X X X 27
O0uas Tpy10eMKOCTh 144 28 14 28 47 27

4. CTpyKTYpa M coJiepKaHue TUCUUIIIMHBI
4.1. Conep:xaHue TUCHUILINHBI

Paznea 1. 'mapocraTuka

Oo0mme cBenenus. [Ipeamer rugpaBivKy U €ro 3Ha4€HUE B HAPOJHOM Xo3siicTBe. Kpat-
Kas ucrtopus Hayku. [Tonsarue "xxuakocts". OCHOBHBIE (PU3MUECKUE CBOWCTBA KHUIKOCTH. Moienu
KUAKOU Cpelbl: HIealIbHasA, HbIOTOHOBCKAsl U HEHbIOTOHOBCKAS JKUAKOCTH. CHJIbI, IEHCTBYIOIINE
B KHUJIKOCTH.

I'uapocraTuka. AGCONIOTHBIA U OTHOCUTENIBHBIA MOKOM XUIAKUX cpell. [ 'uapocraTuye-
CKO€ JIaBJieHHe | ero cBoiicTBa. Juddepenunanbapie ypaBHEHNs paBHOBECHUS KUAKOCTH (ypaB-
HeHus Diiepa). HTerpupoBanue ypaBHEHUN paBHOBECHS Il HEC)KMMAEMOMN JKUAKOCTH, HaX0-
JISIENCS TIO/ IEUCTBUEM CHII TSDKECTH U mHepiuu. 3akoH [lackais.

A0cosr0THOE M H30bITOYHOE AaBJieHusi. BakyyMm. IIbe3omerpuueckas Boicota. ['mapo-
CTaTUYECKHUI HArop, ero (GU3NYECKH U TEOMETPUIECKUN CMBICI. MeTo b U PUOOPHI JUIs N3Me-
penus nasieHust. CHIbl THIPOCTATUYECKOIO 1aBIE€HUS Ha IUIOCKUE U KPUBOJIMHEWHBIE TIOBEPXHO-
cTH. 3akoH Apxumena. OCHOBBI TEOPUH IIIIaBaHUS TEJ.

[TpyHLIMIIBI ¥ CXEMBI UCIIOJIb30BaHMS 3aKOHOB T'MIPOCTATUKU B THAPOCTATUYECKUX MAIIH-
HaxX U MEXaHHU3Max.

I'mpponmunamuka. OcHOBHBIE NOHATHS. HeycraHoBUBIIEECS U YCTaHOBUBILIEECS JABHKE-
Hus KuIKocTH. CTpyiiHast MOJENb IBUKEHUS )KUAKOCTU. DIeMeHTapHbIN pacxon. [ToTok kak co-
BOKYITHOCTh JIEMEHTAPHBIX CTpYeK. DiIeMeHThl NnoToka. HamopHoe n Ge3HanopHOe JBHKEHUS.
Pacxon u cpenHsst CKOpOCTh OTOKA. Y paBHEHUS! HEPA3PBIBHOCTH (CIUIOIIHOCTH) JUISl 3JIEMEHTap-
HOM CTPYWKU U IIOTOKA KUIAKOCTU. Y paBHEHMs bepHYIUIN 11 3JIEMEHTapHON CTPYUKHU UIECAIbHON
Y PEATBHON KUIKOCTHU U IS ITIOTOKA PEATBHOM KUIKOCTH.

OpHoMepHBbIe OTOKH KUAKOCTel U razoB. O01iee ypaBHEHUE YHEPTUU B MHTETPAIbHOM
u muddepenunanbHoi popmax. JlnHamuka Ba3Ko skuakocTy. Y pasHenust HaBbe-Crokca. O6mas
UHTErpaibHas (opMa ypaBHEHHH KOJIMYECTBA IBUKEHHUS U MOMEHTA KOJIMYECTBA JIBH)KEHUSI.

Pa3nean 2. 'mapoamnamuka

I'mapaBinyeckoe mogenupoBanue. OCHOBBI THAPOAMHAMHYECKOTO To00us. ['eomer-
puyeckoe, KHHEeMaTuyeckoe u AuHamudeckoe nopodus. Kpurepun Hrerotona, ®pyna, Diinepa,
Peiinonbaca u Bebepa.

I'mapaBiunyeckue cONpoOTHBJIEHHS U MOTEPU HATIOPA NPH JABHKEHUH KUAKOCTH. Du-
3U4ecKas MpUpoAa r’UAPaBINUECKUX CONPOTHUBIEHNI. OCHOBHOE YpaBHEHUE PABHOMEPHOTO JIBU-
xKeHusl. Pexxumbl aBmkenus xxuakoctu. Kpurepuii PeitHonbaca. OcoO0eHHOCTH TaMUHApHOTO U
TypOYJIEHTHOTO PEXHMOB JABIKEHHS )KUAKOCTH B TpyOax. 3aBUCUMOCTh K03 uiimenTa ruipas-
JIMYECKOI0 TPEHHUS B TPyOax OT peKuMa JIBUXKEHUS KUIKOCTH U IIEPOXOBATOCTH CTEHOK (Tpaduk
Huxkypanze). MectHble conpoTHBIIEHHS U ToTepu Hanopa. CriocoObl CHUKEHUS THAPABIMYECKUX
MOTEPb.

I'uapaBianyeckuii pacyer Tpydonposoaos. Knaccudukarus tpydornposoaos. Koporkue
U JUIMHHBIE TPYOOIIpoBO/Ibl. Pacuer KopoTkux TpyOonmpoBoaoB. PacxoqHas XxapakTepucTuka Tpy-
6ompoBoja (Moaynb pacxona). ['uapaBnuyeckue xapakTepUCTHKU TpyOonpoBooB. Pacuer Tpy-
00IpoBoOJIa ¢ paBHOMEPHBIM ITyTEBBIM pacxoAoM. PacueT JUIMHHBIX TpyOONpPOBOIOB: MPOCTHIX U
CIIOKHBIX. ['MIpaBnuueckuil yaap B TpyOonpoBogax. 3amuTa OT BO3JEHCTBUS THAPABIMYECKIX
yaapoB. [ 'napaBindeckuil TapaH.




HcTevyenne ;KMIKOCTH Yepe3 OTBEPCTHA M HACAAKHU. VcTeueHue yepe3 Majioe 0TBEPCTHE
B TOHKOM CTEHKE IIPU YCTAHOBUBILEMCS ABWKECHUU. VicTeueHne yepe3 Hacanku. Buabl Hacaaok.
IIpuMeHeHne HacaJOK B TEXHUYECKUX YCTponcTBax. Mcreuenue yepes3 OTBEpPCTUS U HACAJIKHU IIPU
NepeMEeHHOM Harnope (OMOpPOKHEHHE PEe3ePBYapoB).

Pasnea 3. ['uapaBanyeckue MalvHbl

I'uapaBanyeckue mammubl. Knaccudukanus. Hacocel u ruapoBurareny.

Hacocsbl. Knnaccuduxanus. O6nacts npumeHenus. Pabourie mapaMeTpsl: mojaua, Harop,
MomHocTh 1 KIT/I.

Junamuyeckue Hacochl. Onpenenenue. OO0Ias XxapakKTepUCTHUKA.

LenTpodexHble HACOCHI. Y CTPONCTBO U NpUHLUI AeicTBUS. CTpyiHAs MOJAEIb JBUXKE-
HUSL KUAKOCTU B paboueM Kojece Hacoca (Monenb Jinepa). OcHoBHOe ypaBHeHue. [lomaua
Hacoca. TeopeTuueckas, JeHCTBUTENbHAS U YHUBEpCAJIbHAS XapaKTEPUCTUKU. 3aKOHBI IIPOIOP-
nuoHanbHOCTHU. [Iponecc BcacbiBaHus U ABleHue KaBuTanuu. Paborta Hacoca Ha cetb. Perynupo-
BaHHe pexnMa padboTsl Hacoca. [TocnenoBarenpHas u napanensHas padota HacocoB Ha ceTb. Oc-
HOBHbIE KOHCTPYKTHUBHBIE PA3HOBUAHOCTH LIEHTPOOESKHBIX HACOCOB.

Hacocbl TpeHusi:BUXpeBble, CTpylHbIE, BO3AYIIHbIE (3pAUQTHI, ra3au@Thl), TUCKOBBIE,
LIHEKOBBIE. Y CTPOUCTBO U NPUHLIUI JEHCTBUS.

Oo0bemHuble Hacockl. [Ipunuun aeiictBus. Hacockl mocTynaTebHOTO IBUYKEHUS: MOPILI-
HEBbIC, TUTYHXepHble U auadparMoBbie. POTOpHBIE HACOCHI: IIECTEPEHHbIE, IUOEPHBIC, AKCU-
AJIbHO-TIOPIIHEBbBIE U PaIMAJIbHO-TIOPIIHEBBIE. Y CTPOMCTBO, NpUHIMT elcTBUsA. Paboune xapak-
TEPUCTUKH, perylupoBanue nojaadu. OOGpaTuMOCTh POTOPHBIX HACOCOB.

I'uapaBiauveckue apuratean. Haznauenue. O6mias knaccupukanus. OObeMHBIC THAPO-
JBUTaTEIN MOCTYIATEIbHOIO, BpAlIaTeJIbHOTO M MOBOPOTHOTO JBUKEHUU. KOHCTpyKTHBHBIE
CXeMBbl W MpUHIHUN paboTel. OOMacTh mpuMeHEeHHs. JlomacTHbIE THAPOABUTATENH (TYpOWHBI).
Knaccudukanus. AKTUBHBIE U peakTuBHbIE TypOuHbI. [IpuHimn nedictBus. O6nacTh mpUMeHe-
HUSL.

I'mapaBiuveckuii 1 mMHeBMaTHYecKHii npuBoabl. HazHauenue u oOmias kinaccuduka-
1. Posib ruiponnHEBMONPHUBO/Ia B KOMIUIEKCHOM MEXaHU3AIMK U aBTOMATH3ALMHU CEIIbCKOX 035~
CTBEHHOTO ITPOU3BOJICTBA.

Pa3nea 4. ['unpaBnuyeckrue 1 THEBMAaTHYECKHUE MPUBO/bI, THIPABINYECKUI U THEBMATH-
YECKUW TPaHCIOPT

Oo0beMubIil ruaAponpuBoA. OyHKIMOHAIBHAA ¥ IPUHIMIIAATIBHASA CXeMBI. Jl0CTOMHCTBA
Y HEJOCTATKU. [ MapOonpuBOj NOCTYNaTENbHOT0, BPAILIATEILHOTO U TOBOPOTHOTO ABMXeHU. [1a-
paMeTphl, XapaKTepu3yIole 00beMHbIe THAPONPUBOALL. [ MAPONPUBOJ ¢ Pa3OMKHYTOH U 3a-
MKHYTOW IUPKYISIHEH padoueil xkuakoctu. PeryianpoBanue CKOpOCTH THAPONPUBOIA: 00BEMHOE
u apoccenbHoe. Crensuuii THAPONPUBOI (TUIPOYCUIUTEND). HasHaueHue, MpuHIUIT ASHCTBUS U
XapaKTEPUCTUKH.

I'mapoannamuyeckue nepeaauu. O6mmue ceenenus. ['uapomyd sl u ruapoTpancopma-
topbl. HazHaueHue, ycTpoiCTBO, MPUHLIMN ICUCTBUS U IPUMEHEHHE.

ITueBMaTu4yeckuii npuBoa. OCHOBHBIE TIOHSTHS W IPUHIUT Pab0ThI. OOIIIHE CBEICHUS O
BO3/YIIHBIX KoMIpeccopax. KOHCTpYKTUBHBIE 0COOCHHOCTH ITHEBMOIBUTATENIEH U THEBMOAIIIIa-
patypsl. Kimaccudukarus u npuHIMIHATBHBIC CXEMbI THEBMOTIPUBO/IOB.

I'mapaBianyeckuii 1 NHEBMATHYECKHI TPaHCHOPT. [ MAPOTPAHCIIOPT CTPYKTYPHBIX U
HECTPYKTYPHBIX cpefl. O6macTu npakTuueckoro npuMeHeHus. duznueckre ocHoBbL. 3akoH 11Be-
noBa-bunrama. Meroapl pacuera. MamuvHbl 1 000pyAOBaHHUE.

ITneBmaTnueckuii Tpancnopt. Haznauenue. Knaccudukanusa. XapakTepucTHUKU ChIITY-
yux marepuanos. [Ipunuun pacuera. [I[puHIMNIATIBHBIE CXEMBI

Pazpnen 5. CenbcKoX039HCTBEHHOE BOTOCHAOKEHIE

Cenbckoxo3siiicTBeHHOe BOOCHaOxkeHUe. OcoOEHHOCTH C.-X. BojocHaOxeHus. Cu-
cTeMbl BojiocHa0xkeHus. BogocHaOxkeHne n3 MoBEpXHOCTHBIX U MOJ3€MHBIX HICTOYHHUKOB. Tpedo-
BaHUs, PEIbIBISIEMbIE K Ka4ECTBY XO3SIICTBEHHO-TTUTHEBOM BOBI, H CIIOCOOBI €€ YIyUIIICHUS.



Hopwmbl u pexxumbl BogonoTpedsenus. [ 'uapaBindeckuii pacyeT BOJOMPOBOIHBIX cucTeM. Mc-
nosb3oBanne DBM miisa pacuera kolnblieBbIX ceteil. HanmopHo-perynupytoiiue coopyxenus. Bo-
noHarnopHele OamHu. OmnpenesaeHre BRICOTHl BOJIOHAMOPHOM OaliHu 1 00beMa HalOpHO-PeryIu-
PYIOLIETO pe3epByapa. DJIEMEHTHI BOJIOIIPOBOIHOM CeTH. DKCIUTyaTalisi CHCTEM BOJOCHAOKEHHUS.
OcHoBbl kKaHanu3anuu. Haznauenue. CucteMbl KaHaIU3AIMK. YIJIOBUTEIH HE(YTEPOYKTOB.

Pa3nes 6. OCHOBBI ruApOMENNOpaLiuN

OcHoBbI rugpoMeTHOopanum. Bupl 1 OCHOBHBIE 3a7a4u rugpoMenuopanuil. Kommiekc-
HOC BJIMSIHUE THUAPOMEIMOPAIIMi Ha BOJHBIN, BO3IYIIHBINA, TEIUIOBOM, MUKPOOHUOIOTHICCKUI U
MUTATEIbHBIN PEXKUMBI IOYB.

Mexanu3upoBanHoe opoienue. TexHonornyeckuii mporecc opouieHus. OpocuTenbHbIe
cuctembl. PexxumMbl opomenusi. CocoObl MOJIKBa C.-X. KYJIbTYD.

Opouenue 10:xx1eBaHUEeM. ATPOTEXHUYECKUE TPEOOBAHUS K KaUeCTBY 0K 1. OCHOBHBIC
THUIIBI JJOKJIEBAJIbHBIX MAIINH U YCTaHOBOK. CHHXPOHHOE UMITYJIbCHOE JOXKIeBaHue. Menkoauc-
MEPCHOE YBJIA)KHECHUE.

4.2. Conep:xaHue JIeKI Uil

No Konmnue-
i Kpatkoe conepxanue JeKuii CTBO Ya-
COB
1. I'uapaBauka. O6mume ceenenus. [IpenMeT ruipaBiIvKy U ero 3HaYCHHUE B HAPOTHOM 2

xo3siictBe. Kparkast ucropust Hayku. [loustue "xunkocts". OCHOBHbIE (hu3HUe-
CKHE CBOMCTBA KUAKOCTU. MOJEnu *KUJKON Cpeabl: UicaabHasi, HbIOTOHOB-
CKas 1 HCHbIOTOHOBCKAs KUJKOCTH. CHITBI, IEHCTBYIONIHE B YKHUKOCTH.

I'mapocratuka. AGCONIOTHEIN U OTHOCUTEIHHBIN ITOKOW JKUAKUX cpel. [ unpocraTu-
2. 4eCcKoe JIaBlicHHMEe U ero croiictBa. J(uddepeHnuanbHble ypaBHECHUS PaBHOBECHS 2
JKuAKOCTH (ypaBHeHHs Difnepa). HTerpupoBanne ypaBHEHUI paBHOBECHS Ui He-
CKMMAEMOM KUAKOCTH, HaXOIAIIEHCS oA JEHCTBUEM CUJI TSKECTH U MHEPLIUH.

Cuibl THIPOCTATUYECKOTO JIABJICHUS Ha MJIOCKUE U KPUBOJIMHEIHBIE TOBEPX-
3. HOCTH. 3akoH Apxumena. OCHOBBI TEOPUH TIJIABAHUS TEJL. 2
[IpuHIUIIBI U CXEMBbI UCTOJIB30BaHMS 3aKOHOB THMAPOCTATUKUA B THAPOCTATH-
YECKUX MaIllMHAX U MEXaHU3Max

I'mapopmHamuka. OCHOBHBIE MOHATHS. Y PaBHEHUSI HEPA3PBHIBHOCTH (CIUIOLIHOCTH) 2
4, JUIS DJIEMEHTAPHOM CTPYHKH U IIOTOKA )KUJIKOCTU. Y paBHEHUs bepHyun 11 a1eMeH-
TApHOMW CTPYWKHU UACAIBHON U peaIbHOM XKUJKOCTEN U I TOTOKA peaIbHOM HKHUJKO-
CTH..

I'unpasnnyeckoe MozpenupoBaHue. OCHOBBI THAPOAUHAMHUYECKOTO noxoous.
5. ['eomeTpuyeckoe, KMHEMaTHYeCKOoe U JUHaMuU4eckoe mnonoous. Kpurepun 2
Herorona, ®pyna, Diinepa, PeitHonbaca u Bebepa. ['napasnuyeckue comnpo-
THBJICHHSI U IOTEPU HAIOpa IPH IBH>KEHHUH JKHUJIKOCTH.

®dusnueckas Npupoaa TUAPABINYECKUX CONPOTUBIEHUNH. OCHOBHOE ypaBHE-
HHUE PABHOMEPHOrO ABMKEHHS. PexuMbl NBWKEHHS KUAKOCTU. Kpurtepuii
Peiinonbaca. OcoO€HHOCTH TaMHUHAPHOTO U TYPOYJICHTHOTO PEKUMOB JIBHIKE-
HUS )KUJIKOCTH B TpyOax. 3aBUCUMOCTH KOA((PHUITHEHTa THAPABINYECKOTO TPE-
HUS B TpyOax OT pexuMa JIBIIKEHUS JKUIKOCTH U IIEPOXOBATOCTH CTEHOK
(rpadux Hukypanze). MecTHble conpoTuBieHHs U ToTepu Hamopa. CriocoObl
CHUKEHHUS TUAPABINYECKUX MOTEPD.




['mapaBanueckuii pacuer TpydornpoBonoB. Knaccudukanus TpyoonpoBoIoB.
Kopotkue u anuHHbIE TpyOOIpoBOABl. Pacuer kopoTkux TpyOOmpoBOAOB.
Pacxonnas xapakrepucTtuka TpydborpoBoaa (Moayib pacxonaa). ['uapasinuue-
CKHE XapaKTepUCTUKU TpyOompoBoJoB. Pacuer TpyOompoBoga ¢ paBHOMEp-
HBIM TYTEBBIM pacxoJoM. Pacuer IIMHHBIX TpyOONpPOBOAOB: MPOCTHIX U
CJI0KHBIX. ['MapaBauueckuil ynap B Tpy0onpoBoax. 3amura oT BO3ecTBUs
TUAPABIMYECKUX YAAPOB. I MapaBandecKui TapaH.

HcTeueHue KUKOCTH Yepe3 OTBEPCTHS U HAacaaAKuU. VcreueHne uepes ma-
JI0€ OTBEPCTHE B TOHKOW CTEHKE IPH YCTAHOBUBIIEMCS JIBIKEHUH. McTeueHue
yepe3 Hacaakh. Buabl Hacagok. lIpuMeHeHue HacaJoK B TEXHUYECKHX
ycrpoiicTBax. lcredeHne depe3 OTBEPCTHS M HACAIKU IPH MEPEMEHHOM
Harope (OnopoKHEHUE PE3EPBYAPOB).

I'mapaBiauyeckue Mmamuubl. Knaccudukanus. Hacocwl u runpoasurareny.
Hacocer. Kimaccugukanms. Obnacte npuMeHenus. Paboune mapameTpsr: mo-
Jlada, HaIrop, MOIIHOCTE U KIIA.

Junamuueckue Hacocbl. Onpenenenue. Obmas xapakrepuctika. LleHTpoOexkHbIe
HACOCHL. Y CTPONCTBO U pHUHIHI JAeicTBUA. CTpyliHas MOAETb ABMKCHUS KUIKOCTH
B paboueM Koiece Hacoca (Mojenb Jinepa). OcHoBHOe ypaBHeHue. [logada Hacoca.
Teopernyeckas, JeCTBUTENbHAS U YHUBEPCAIbHASL XapAKTEPUCTUKH.

10.

3aKOHBI IPONOPIIHOHANEHOCTH. [Iporiecc BcackiBaHUS U sBJIeHUE KaBuTanun. Pabora
Hacoca Ha ceTb. PerynupoBanue pesxxuma paboTsl Hacoca. [locnenoBarensHas u ma-
pasienbHas paboTa HacOCOB Ha ceTb. OCHOBHBIE KOHCTPYKTUBHbBIE PA3HOBUIHOCTH
IIEHTPOOEKHBIX HACOCOB.

11.

Hacocbl Tpenusi:BUXpeBble, CTpyWHHbIC, BO3AYIIHbIE (3pIUQTHI, Ta3mu(Thl),
JIMCKOBBIE, IITHEKOBBIE. Y CTPOMCTBO U IPHUHIIMII ICHCTBHS.

Oo0bemubIe Hacochl. [Ipunnyn neiictBus. Hacocs! mocTynareabHOro qBuxke-
HUSL: IOPILIHEBBIE, IUTYH)KEPHBIE U 1HadparmMoBbie. POTOpHBIE HAcOCHI: 1IECTe-
pEeHHble, MHMOEpHbIe, AKCHAJIbHO-TIOPIIHEBBIE U PaJAHATbHO-TIOPIIHEBHIE.
YerpoiicTBo, mpuHUMI AeiicTBUs. Paboune XxapakTepUCTUKH, pErYIUpOBaHHE
nojgauu. OGpaTUMOCTh POTOPHBIX HACOCOB

12.

I'uapaBanyeckuii M MHeBMaTHYeCKHii MpuBoAbl. Ha3HaueHue u o0Imas Kiaccu-
¢bukanms. Ponb ruaponHeBMONpUBO/IA B KOMIUIEKCHOM MEXaHU3alUU ¥ aBTOMAaTH3a-
[IUH CETBCKOXO035UCTBEHHOTO MPOU3BO/ICTBA.

Oo0bemubIii ruAponpuBoA. DOyHKIMOHANBHAS U MPUHIUIHAIBHAS cXeMbl. JlocTo-
WHCTBA U HEOCTATKH. [ MAPONPUBOJI OCTYNATENBHOT0, BPAILIATEIEHOTO U TIOBOPOT-
Horo aswxeHui. [lapameTpsl, xapakTepu3yrone 00beMHbIE THAPONPUBOILL. [ -
POIPUBOJI C PA3OMKHYTOH U 3aMKHYTOH IUPKYJISIMEH padodel ®UIKOCTH. Perymm-
pOBaHHNe CKOPOCTH THAPONPUBOJIA: 00bEMHOE U ipoccenbHoe. Chensnii THIPOIPH-
BoJ (ruapoycunurens). HasHauenne, npuHOMT ACHCTBHUS M XapaKTEPUCTHKH. Pery-
JUpPOBaHNE CKOPOCTH THIPOIMPHUBOAA: 00BEMHOE U ApoccenbHoe. Claensuiuii ruapo-
npuBoA (THIpOycHIuTens). HazHaueHne, mpuHIMI JefCTBHUS U XapaKTePUCTHKH

13.

I'mppaBanyeckuii 1 MHEBMATHYeCKUH TPaHCHOPT. [ MAPOTpaHCHIOPT CTPYKTYp-
HBIX M HECTPYKTYpHBIX cpel. O0iacTu MpakTHYECKOro npumeHeHus. Ousnueckue
ocHOBHI. 3akoH llIBegoBa-bunrama. Metoapl pacuera. MammHbl 1 000pyIOBaHHE.
IMueBmaTuyecknii Tpancnopt. Hasnauenue. Knaccudpukanus. XapakTepucTHKH
celmy4nx Marepuanos. I[Ipunnmn pacdera. [IpuHIMNHUAIbHBIE CXEMBI.

14.

OCHOBEI CeILCKOX03IHCTBEHHOr0 BogocHa0kenusi. OcOOEHHOCTH C.X. BOJTOCHA0-
xenust. Cuctemsl BogocHaOxeHus. BomocHa0keHne U3 MOBEPXHOCTHBIX U MOA3EM-
HBIX UCTOYHHUKOB. TpeOoBaHUs, MPEAbSBIsEMbIC K KAYECTBY XO3HCTBEHHO-TTUThE-
BOI1 BOJIBI U CIIOCOOBI €€ yiydineHusi. Hopmer 1 pesxuMbl BojionoTpedienust. ['uapas-
JINYECKUN pacyeT BOAONPOBOIHBIX CUCTEM.

Hroro

28




4.3. Conepxxanue JJaOOPaTOPHBIX 3aHATHI

No . KonuuectBo
HanmeHnoBaHue 1a00paTOPHBIX 3aHITUH
n/m 4acoB
1. WccnenoBanue pexXMMOB JIBUXKEHUS KUJIKOCTU 2
2. WccnenoBanue ypasaenus J. bepnymnu 2
DKCTIepUMEHTAIBHOE ONpeIeNIeHUs KO HUITUEHTA COMPOTHBIICHUS TPe- 5
HUS
4 DKCTIepUMEHTAIBHOE OMpe/eieHne KodP(PUIMEHTOB MECTHBIX COIPO- 5
TUBJICHUH
o. HccnenoBanue HCTEUEHUSI JKUAKOCTH YePEe3 OTBEPCTUS U HACAJIKH 2
6. HcnpiTanue eHTpo0e)HOro Hacoca 2
7. CoBmecTHas paboTa IIEHTPOOESKHBIX HACOCOB 2
‘ Hroro 14

4.4. ConepxaHue NPAKTHYECKUX 3aHATHI

0 " Kommuecto
o HanMeHoBaH#e MTPaKTUIECKUX 3aHATUN qacon
1. dusnueckue cBOUCTBA KUJIKOCTH 2
2. | 'mppocratnyueckoe JaBieHUe 2
3. | Cuna ruIpoCTaTHYECKOTO IaBJICHHS Ha TUIOCKHE MIOBEPXHOCTH 2
4 Cuna THIPOCTATHYECKOTO JIABJICHHS HA KPUBOJMHEHHBIC MOBEPXHOCTH. 9

" | Teopus nnaBaHus Te.

5. | Ucnonp30BaHMe 3aKOHOB THAPOAMHAMHUKY JIJISl IPAKTUYCCKUX PACUETOB 2
6. | Ucnonb3oBaHKe 3aKOHOB THAPOAMHAMHUKH JIJIsl MPAKTUYECKUX PACUETOB 2
7. | Ucnonp30BaHMe 3aKOHOB THIPOAMHAMHUKY JIJISl IPAKTUYICCKUX PACUETOB 2
8. | PabGorta HacocoB Ha ceTb. OnpeienieHrne pesKuMOB padOThl HACOCOB 2
9. | PacueTr 06beMHOTO THAPONIPUBOIA 2
10. | Pacyer ruipaBIMYECKOTO ¥ ITHEBMATHYECKOTO TPAHCTIOPTA 4
11. | Pacuer cuctemMbl BOJIOCHAOKEHUS CEIbCKIX HACEIEHHBIX TYHKTOB 4
12. | CucremMbl KaHATM3ANWHU. YJIOBUTEIN HEPTEIPOITYKTOB. 2
Hroro 28
4.5. Buabl u coiepkaHue CaMOCTOSITEILHOW PadoThl 00y4aIOIIHUXCS
4.5.1. Buasl caMOCTOSITENbHON pabOThl 00yJarOIIMUXCs

Bunbr camocTosTenbsHON paboThl 00yUYarONIXCs Komriectso 4acos
[ToAroTOBKA K MPAKTUICCKUM 3aHATUSIM 5
[ToaroroBka k 1a6OPATOPHBIM 3aHATHUSIM H K 3aIIUTE JTA0OPATOPHBIX pa- 5
oot
CaMocTosiTeTbHOE N3YUEHHE OTJENBHBIX TEM M BOIIPOCOB 10
[ToaroroBka k ’xK3amMeHy 27
HToro 47

4.5.2. ConepxaHue caMOCTOSITEIbHON pabOThl 00yJarOIMXCs

No KonuuaectBo
HaumeHoBaHMe TEM H BOIIPOCOB

n/m JacOB

1. ['mapocraTuka 4

2. OcHOBHbIE NOHSTHS THIPOIMHAMUKHU 2

10




3 ['npaBnuuecKoe MOJEINPOBAHNE 2
4 ['mapaBnuyeckue noTepu 2
&) ['uapaBaruecKuii pacueT TpyOoOnpoBOJIOB 4
6. VcTeuenue KMIKOCTH Yepe3 OTBEPCTHs HACATKU 3
7 I{eHTpOoOE)KHBIC HACOCHI 4
8 Hacocsl Tpenus 2
9. OOBeMHBIC HACOCHI M THIPOIBUTATETN 2
10. | OOBbEeMHBIH THIPOIPUBOJL 4
11. | I'mpponuHaMuyecKue nepeaadn 2
12. | [TneBMaTH4eCKUil MPUBO 4
13. | I'mmpaBauveckuid ¥ MHEBMATUYECKHH TPAHCIOPT 2
14. | BogocHaOxeHue U3 MOBEPXHOCTHBIX M MOJ3E6MHBIX HCTOUHUKOB 4
15. | I'mapomenuoparus. [Ipobiembl OpoIIaeMbIx 3eMellb 4
16. | OcHOBBI KaHAJIM3aIMHU. YJIOBUTEIH HEPTEPOIYKTOB 2
Hroro 47

5. YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHON padoThl 00y4aromuxcs
10 JUCHMILIHHE
VYyebHo-mMeroanueckue pa3zpabotku umerorcs B Hayunoit 6mbnuoreke ®I'BOY BO
HOxuo-Ypanbckuii 'AY:
Metoanyeckue yKa3aHHus JJIsi CAMOCTOSTENbHON paboTsl mo nuctuiuimae "I napasimnka”

[DnekTpoHHBIN pecypc] : Ajis 00yJaromuxcsi o HanpapiieHno moarotoBku 35.03.06 "Arpoun-
xernepus". @opma 00ydeHHs - OYHasL, 3209HAA. [ YPOBEHb BBICII. 00pa3oBaHusI - Oakanasp] / cocT.
O. C. Ilramkuna-I'upuna ; KOxno-Ypansckuit 'AY, UHCcTUTYT arponHxeHepun .— YensOnHCK:
HOxno-Ypansckuit ['AY, 2018 .— 77 c. : un., Tabn. — 1,6 MB. Jloctyn M3 J0OKanbHOW ceTu
http://nb.sursau.ru:8080/localdocs/tvgs/45.pdf.

6. @OoH O1IEHOYHBIX CPEACTB /AJIsl IPOBe/IeHUsI IPOMEKYTOYHOH aTTecTanuu o0yya-
IO XCH 110 AUCHHIINHE
Jl51s ycTaHOBIIEHHS COOTBETCTBUS YPOBHS MOATOTOBKU oOyuatomuxcs TpedoBanusim @I'OC
BO pa3zpabotan ¢poH]] O1IeHOUHBIX CPEACTB [T TEKYIIEro KOHTPOJISl yCIIEBAaEMOCTH U IPOBEIECHUS
IIPOMEXKYTOUHOM aTTecTanuy oOydyaromuxcs no qucuuminHe. QoHJT OLEHOYHBIX CPEACTB IMpes-
craBieH B IIpunoxxenun.

7. OcHOBHAAl M 1ONOJTHUTEJIbHAsI y4eOHasi IMTepaTypa, Heo0X0AuMAas 1Jisl OCBOCHHS
AUCHUTIAHBI
OcHoBHasi U JONONHUTENbHAs ydueOHas nuteparypa uMeercs B HayuHoil Gubnuoreke u
AIIEKTPOHHON MHpOopMaImoHHO-00pazoBarenbHoi cpene DI'BOY BO HOxHo-Ypanbckuit [AY.

OcHoBHAA:

1 Itamkuna-I'upuna, O. C. 'mapaBinka u CeNTbCKOXO3MHCTBEHHOE BOJOCHAOXKEHNE [ DIEKTPOH-
Hbli pecypce] / [Itamkuna-I'upuna O. C.,Bonkosa O. C., .— 1-e u3n. — : Jlanp, 2017 .— 212 c.—/loctyn
K moaHoMy Tekcty ¢ caiita DBC Jlans. https://e.lanbook.com/book/94744

2 Kpectun, E.A. 3agaunuk 1o ruIpaBidKe ¢ IpUMEpaMu pacueToB [ DJIEKTPOHHBIN pecypc] : yueo-
Hoe nocooue / E.A. Kpectun, U.E. Kpectun. — Dnexrpon. gan. — Cankr-IlerepOypr : Jlans, 2018. —
320 c. —Hoctyn k noaHoMy Tekery ¢ caiita DBC Jlans: https://e.lanbook.com/book/98240

3. Wrepennuxt, J1.B. 'mapasnuka [Dnexkrponnsiii pecype] : yueonuk / JI.B. llItepennuxr. —
Onektpon. nan. — Cankr-IlerepOypr : Jlanp, 2015. — 656 c. — JIoCTYII K MOTHOMY TEKCTYy ¢ caiita DbC
Jlanb: https://e.lanbook.com/book/64346.
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http://192.168.0.1:8080/localdocs/tvgs/45.pdf
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https://e.lanbook.com/book/98240
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https://e.lanbook.com/book/64346

4, I'mapaBnvka v TUAPABINYECKHE MAITHBL. JIaOopaTOpHBIH IPaKTHKYM [ DJIEKTPOHHBINA pe-
cypc] : yaueoHoe nmocobue / H.I'. KoxerHukopa [u ap.]. — Diexrtpod. nad. — Cankr-IleTepOypr : Jlaub,
2016. — 352 c. — Pexum gocryna: https://e.lanbook.com/book/76272

5. Moprynos, K.II. 'mapaBnmuka [Dnexktponnsiii pecype] : yueonuk / K.II. MopryHos. —
OnektpoH. madn. — Cankr-llerepoypr : Jlamp, 2014. — 288 c¢. — Pexmm poctyna:
https://e.lanbook.com/book/51930

JlomosiHUTEIbHASA

1 Obmras ruapaBivKa [ DIEKTPOHHBIN pecypc]| MPaKTHKYM K JIaOOpaTOPHBIM paboTaM Ui CTYIeH-
TOB, oOy4atommxcsa no HanpasieHuro 110800 - "Arpoumkenepus” / coct.: O. C. [Itamkuna-I'mpuna, B.
. lupsii, B. B. bakynun ; UT'AA .— YensiOunck: UIC'AA, 2012 .— 74 ¢..— 0,7MB. HocTyn u3 jiokaib-
Hoii cetu. http://nb.sursau.ru:8080/localdocs/tvgs/8.pdf.

2 Kosbips, WLE. [Ipaktukym mo ruapasiuke [DIeKTPOHHBIN pecypc] : yueOHO-METOANYECKOE TMO0-
cobue / U.E. Kosbipp, N.®. [Tukanosa, H.B. Xanos. — Dnektpon. nan. — Cankr-IletepOypr : Jlans, 2016.
— 176 ¢. — Pexxum nocryma: https://e.lanbook.com/book/72985

3. Bakuna B. B. MammHoctpouTensHas ruapasiuka: [Ipumepsr pacuetos [Tekcr]: Yueb.mocodue
qutst By30B / B.B.Bakuna,l./].Jlenucenko,A.JI.Cronspos. Kues: Bura mik., 1987.- 207c.

4. T'unpasiuka, ruapoMarnmgsl U ruaponpuBosl [ Teker]: Yueb. g By3os / T.M.bamra.C.C.Pyn-
geB.b.b.Hekpacos u 1p.. M.: Mammnaoctpoenue, 1982.- 423c.

5. Kynunos B. A. I'nnpasnuka [Tekct]: yueOnoe nmocodue / B. A. Kynunos, 3. M. Kaprarmios. M.
Bricmas mkona, 2007.- 199c.

6. [Mammmkua H. A. T'unpasinka ¥ celIbCKOX03sIMCTBEHHOE BonocHa0xkeHue [Teker]: YueO-
Huk / Pen.llonosa I'.I1.. M.: Arponpomusnar, 1990.- 351c.

8. Pecypchl HH(pOpMALMOHHO-TEJIEKOMMYHHAIMOHHOI ceTn «AHTepHeT», He00X01H-
Mble€ /1JI51 OCBOEHHS TMCUMILTHHBI

1. Enunoe oxHO gocTtyna K yueOHO-MeT EnnHOe OKHO 10cTyna K yueOHO-METOIUYECKUM
paspaboTkam https://toypray.pd

OBC «JIanb» http://e.lanbook.com/

Yuusepcuterckas 6udmmoreka ONLINE http://biblioclub.ru/

Enunoe okHO moctymna k o0pa3zoBaresibHbIM pecypcam http://window.edu.ru.
VueGHblii caitT http://test-exam.ru.

http://www.mcx.ru — caiit MuHuCcTEpCTBa CeNbCKOT0 X03siicTBa Poccuiickoii denepa-
IHH.

http://www.agrots.ru — caiit 3AO «ArpoTpeiiaCepsucy.

oM wWN
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9. MeToauyeckne yKa3aHus 1 00yYAHOIIUXCS 10 OCBOCHHIO JUCIUIIJIMHBI

VY4eOHo-MeToanueckue pa3paboTku umeroTcsi B Hayunoit 6ubiaroTeke u 31eKTpOHHON WH-
dbopmarmornHo-obpaszoBarenbHoi cpene PI'BOY BO FOxno-Ypansckuit [AY:
Meronudeckue ykazaHus Ui CaMOCTOSITeNbHON paboThl mo aucuuriunHe "l'mapaBnuka”

[DnexTpoHHBIN pecypc] : Ay 00yJaromuxcst o HanpaBieHno moArotoBku 35.03.06 "Arpoun-
xeHepus". @opma 00ydeHHs - O4UHasl, 3a04Hasl. [ Y pOBEHb BhICII. 00pa3oBaHus - 6akanaBp] / cocT.
O. C. Ilramkuna-I'upuna ; FOxno-Ypansckuit 'AY, UnctutyT arponHxenepun .— YensOMHCK:
IOxnO0-Ypaneckuit 'AY, 2018 .— 77 c. : un., Tabn. — 1,6 MB. [octyn u3 JoKaqsHOU ceTu
http://nb.sursau.ru:8080/localdocs/tvgs/45.pdf.

10. UndopmanuoHHbIE TEXHOJIOTHHU, UCIIOJIb3yeMble MPH OCYIIeCTBJIEHMH 00pa3oBa-
TeJBHOI'0 MPOoIecca N0 IMCHMUILINHE, BKJIKYAS NepedyeHb NPOrpaMMHOro obecnevyeHus: 1
HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

B Hay4Hoii OubnmoTeke ¢ TepMUHAIBHBIX CTAHIIUH MPEAOCTABISICTCS JOCTYI K 6a3aM JaH-
HBIX:
- KoncynpranTllntoc (cipaBouHble TPABOBBIE CUCTEMBI);
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https://e.lanbook.com/book/76272
https://e.lanbook.com/book/51930
http://192.168.0.1:8080/localdocs/tvgs/8.pdf
http://192.168.0.1:8080/localdocs/tvgs/8.pdf
http://nb.sursau.ru:8080/localdocs/tvgs/8.pdf
https://e.lanbook.com/book/72985
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c11892&__SemesterType=1,1
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c11892&__SemesterType=1,1
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c14910&__SemesterType=1,1
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c14910&__SemesterType=1,1
https://юургау.рф/
http://e.lanbook.com/
http://biblioclub.ru/
http://window.edu.ru/
http://test-exam.ru/
http://www.mcx.ru/
http://www.agrots.ru/
http://192.168.0.1:8080/localdocs/tvgs/45.pdf
http://nb.sursau.ru:8080/localdocs/tvgs/45.pdf

- Texakcnept (mHGOpMarmoHHO-cripaBouHast cucrema 'OCTos);
- «Cenbxo3TexHUKa» (aBTOMATU3UPOBaHHAs CIIPABOYHAsl CUCTEMA);

- My TestX10.2.

[Tporpammuoe oOecnieueHue:
Oneparrionnast cuctema Microsoft Windows PRO 10 Russian Academic OLP 1License
NoLevel Legalization GetGenuine
Oduchsiit maker Microsoft OfficeStd 2019 RUS OLP NL Acdmc
[TporpaMMHBIii KOMILIEKC /s TecTrpoBanus 3Hanuii MyTestXPRo 11.0 AutuBupyc Kaspersky
Endpoint Security Onepamuonnas cuctema Astra Linux Special
Cuctema nist TpéxmepHoro npoektupoanuss KOMITAC 3D v18
JIByX- u TpEXMepHas cucTeMa aBTOMAaTU3UPOBAHHOIO MIPOCKTUPOBaHUS 1 YepueHus Autodesk
Inventor Series 10 RUS EDU
CAE-cucrema aBTOMaTU3MPOBAHHOTO pacyeTa U MPOSKTHPOBAHMS MEXaHUYECKOTO 000pyA0Ba-
HUSI 1 KOHCTPYKIHiA B 00nactu MammuHoctpoeHus APM WinMachine 15
Cucrema kommnbrotepHoi anreopst PTC MathCAD Education - University Edition.
Cucrema aBTomatusupoBanHoro npoektupoBanus (CAIIP) nanoCAD Dnektpo Bepcus 10.0 mo-
KaJlbHas
Cucrema aBTomatuszupoBanHoro npoektuposanus (CAIIP) FreeCAD .
Cucrema aBromarusupoBanHoro npoekruposanus (CAIIP) KiCAD

11. MaTepuanbHO-TeXHUYeCKasl 06a3a, HEOOX0UMasI 1151 OCYLIeCTBJIEHHsI 00pa3oBa-
TEJILHOTO0 MPOoIecca Mo ANCIHUILINHE

Y4eOHble ayIMTOPUH JJIsl MPOBEJICHUs 3aHATHH, MPeAyCMOTPEHHBIX MPOIrPaMMOoii,
OCHAILlEHHbIEe 000PY/10BaHUEM U TEXHHUYECKHUMHU CpecTBaAMM 00yUeHusl

Jlaboparopus THIpABIVKH, Y4eOHAs ayAUTOPHUS JIJIS IPOBEICHUS 3aHATUI CEMUHAPCKOTO THIIA,
TPYNIOBBIX U UHIUBUIYaTbHBIX KOHCYIBTAINI, TEKYIIEr0 KOHTPOIIS ¥ IPOMEXKYTOUHOM aTTecTa-
uuu (155).

IMomenenus 11t CAaMOCTOSITEILHOI Pad0THI 00y4aIO M XCHA

VYuebOHas AyaAuTOpUd OJid IPOBCACHUSA 3aHATHU JICKOHMOHHOT'O U CEMUHAPCKOI'0 TUIIOB, I'PYIIIOBBIX
Y UHJIUBUAYATbHBIX KOHCYJIBTAIMMA, TEKYIIETO KOHTPOJSI U MPOMEXKYTOUHOM aTTeCcTalluu; MoMe-
IIEHUE I CaMOCTOSITENIHLHOM paboThl oOydaroruxcs (303).

Hepeqeﬂb 060py)10BaH1m H TEXHUYIECCKUX CPEACTB Oﬁy‘-lel-[l/lﬂ

Hacoc HAP 40/200;

Hacoc HA 40/200;

Hacoc HAP 400/200;

Monynb «Cuctema mojaayuu KUIKOCTH» Al y4eOHOTO CTeHa «KCIEepUMEHTATbHAsT MEXaHUKa
KUIKOCTH» (pama CTeH/a, 0aK THAPABINUECKUI HAKOMUTEIbHBIA, EMKOCTh MEPHAS C JaTYUKAMU
YPOBHSI, HACOC IIEHTPOOEKHBIN C ABUTATENIEeM, CTOJEIIHULIA, TTAaHEeNTb BEPTUKAIIbHAS;

Monyns «CtanoHapHOE TeUEHUE KUIKOCTH JIUIT y4eOHOTO CTeHIa «DKCIEpUMEHTAIbHAS Me-
XaHHUKa KUJIKOCTH.

VYueOHo-HarsAHbIe TocoOus: OCHOBBI THAPOCTATUKH, BA3KOCTh; OCHOBBI TUIPOIMHAMUKH, YPaB-
HeHue bepHymm

HOVYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/D0OS/15.6;
[IEPCOHAJIbHBIN KOMITBIOTEP B KOMIUIEKTE: cucremusiii 610k Pentium E 5400. 7
GHZ, xectkuii nuck 250 Gb, monutop 19" LCD, knaBuartypa, MbIIIIb,

13



[TPUHTEP CANON LBP-1120 na3epHblii;

OKpaH ¢ 3JEKTPOIIPUBOJIOM;

I[TPUHTEP CANON LBP-1120 na3epHblii;

UK IIVJIBT AV I OSKPAHA C SJIEKTPOIIPUBO/IOM;
KOJIOHKH 5+1 SVEN IHO.

14



IIPH/IO/KEHUE

®OH/JI OHEHOYHbIX CPEJICTB

JUTSL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U TIPOBECHUS MPOMEKYTOUHON aTTECTAIINH
o0yJaronmxcs

15



COAEPXKAHUE

KomnereHun 1 ux MHAMKATOPHI, (GopMUpyeMble B IPOIECCe OCBOCHUS JMCITH-
IUTUHBI
[TokazaTenu, KpUTEpUHU U IIKalIa OIEHUBAHKUS WHIMKATOPOB JOCTHKECHUS CHOPMHU-
POBAHHOCTH KOMIIETEHLUM
TunoBbie KOHTPOIBbHBIE 3a1aHUS | (FUTH) WHBIE MaTepHAIbl, HEOOXOANMEIE [T OIICHKH 3Ha-
HUH, yMEHWH, HAaBBIKOB U (W) OMBITA AESITENHHOCTH, XapaKTepHU3yIOINX c(popMHUpOBaH-
HOCTH KOMIIETEHIIMI B MPOLIECCE OCBOCHUS TUCIUTUINHBI
Mertoaunueckue MaTepuaibl, ONPEAEISIFOIINE MPOLEAYPhl OLICHUBAHUS 3HAHUN, YMECHHUI,
HaBBIKOB U (WMJIM) OTBITA JESITENbHOCTH, XapaKTePU3YIOMHX c(hOPMUPOBAHHOCTH KOMIIE-
TEeHIUH
4.1. O1nieHOYHBIE CPECTBA U1l MPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
4.1.1. OrtBeT Ha MPAKTUIECKOM 3aHATHH

4.1.2. OueHuBaHue OTYETA MO JTaOOpATOPHOU paboTe
4.1.3. TecrupoBanue

4.2, [Tporeypsl ¥ OIICHOYHBIE CPECTBA ISl IPOBEICHUS IIPOMEKYTOYHOM at-
TecTaluu
4.2.1. Dx3ameH
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23
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1. KomneTeHI MU U MX HHAMKATOPHI, GopMHUpyeMble B NpoLecce 0CBOEHHUS THCIU-

INJINHBI

OIIK-1. CriocobeH pemmarh TUMOBBIE 3aa4u MPOPECCHOHATIBHON JESITEIIBHOCTH Ha OCHOBE 3HA-
HUN OCHOBHBIX 3aKOHOB MaTEeMAaTHUYECKHUX M €CTECTBEHHBIX HAayK C MPUMEHEHHWEM WH(pOpMAaIlu-
OHHO-KOMMYHUKAIIUOHHBIX TEXHOJIOTUN

Kon 1 Haume- Dopmupyemsie 3YH HanmMenoBaHue oneHou-

HOBaHUE UHAU- 3HaHUS YMEHHUS HaBBIKU HBIX CPEJICTB

KaTopa JI0CTH-

JKSHUSI KOMIIe-

TEHLIUU

o + =
E =
s g g s
x = 25
s = X o
g £ s E
> O o <
5 ST
= E g

NI-1.0mx1 O6yuaroniuiicst nomwkeH | OOyuarouuiicst OO6yuatonmuiicss a071- | 1 oTBEeT Ha mpak- | DK3a-

Hcnonb3yeT oc- | 3HaTh: OCHOBHBIE 3a- | OJDKEH yMETh: HMC- | JKCH BIaJeTh: HaBbl- | THYECKOM 3aHS- | meH

HOBHBIC 3aKOHBI | KOHBI E€CTECTBEHHOHA- | MOJb30BaTh OCHOB- | KAMH:  HCIIONb30Ba- | THH;

€CTECTBEHHOHA- | yYHBIX JTUCLUIUIMH | HbIE 3aKOHBI €CTe- | HAS 3HAaHWH OCHOB- | 2 OTYeT Mo jabo-

YUHBIX OHUCHH- | (TMAPABIMKH) U1 pe- | CTBEHHOHAYYHBIX HBIX 3aKOHOB €CTe- | paTOpHOH  pa-

IUIMH JJIS pelle- | OIEHUsT  CTAHJApTHBIX | JUCHUIUIMH  (TUA- | CTBEHHOHAYYHBIX 6ote;

HUSL CTaHAApT- | 3a7a4 B COOTBETCTBUU C | PaBIMKH) [UI1 pe- | TUCHUIUIMH (THIPaB- | - TECTUPOBaHHE

HBIX 3aJ1a4 B CO- HanpaBJICHHOCTBIO HMICHUA CcTaHaapT- J'II/IKI/I) AJid pCHICHUA

OTBCTCTBHU C HpO(beCCHOHaHLHOﬁ Jc- HBIX 3aJa4 B COOT- CTaHJAapTHBIX 3a4a4 B

HampaBJICHHO- ATCIBbHOCTU BETCTBUM C HAIlpaB- COOTBCTCTBUU C

cteio  mpogdec- | — (b1.0.15-3.1) JICHHOCTBIO  TIPO- | HaNpPaBJICHHOCTHIO

CHOHAJIBHOM J1e- (eccnonanbHOI fe- | mpodeccuoHanbHON

SATCIBbHOCTHU ATCIBbHOCTHU JACATCIBHOCTU -

-(b1.0.15-¥.1) (b1.0.15-H.1)

2. Tloka3aTesn, KpUTEPUH U IIKAJIA OLEHHBAHUS HHAMKATOPOB NOCTUKEHU S
KOMIIeTeHIIUi

N-1.0nk-1 Ucnions3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCHUIUIMH AJIs pelie-
HUS CTAaHJAPTHBIX 33/1a4 B COOTBETCTBHUH C HAMIPABIECHHOCTHIO MPO(ECCHOHATLHOMN NI TEIEHOCTH

ITokazarenu Kputepuu u mikana olieHUBaHUS PE3yJIbTaTOB O0YUYCHHS 0 TUCIUILIHHE

OLICHUBAHUS

Dopmupye- Henocrarounstit HocTaTtounslii ypo- Cpennuit ypoBeHb Bricokuii ypoBeHb

vire 3VH YPOBEHb BEHb
b1.0.15-3.1 OOGyuaromuiics He | OOyuaromuiicss  cma6o | OOyuaromuiics ¢ He3Ha- | OOyuaronuiics ¢ TpeOy-
3HACT OCHOBHBIC 3a- 3HACT OCHOBHBIC 3aKOHBI YUTENbHBIMU OIINOKAMHU €MOIl CTEINEeHbI0 MOJ-
KOHBI €CTCCTBCHHOHA- €CTCCTBCHHOHAYYHBIX " OTACJIbHBIMHU Hpo6e- HOTBI U TOYHOCTHU 3HACT
YUHBIX  JUCHUMIUIMH | AMCUMIUIMH  (THApaB- | JJaMH 3HA€T OCHOBHBIC | OCHOBHBIE 3aKOHBI €CTe-
(ruapaBiuKK) Ui pe- | IMKH) A PELICHHs | 3aKOHbl €CTECTBEHHOHA- | CTBEHHOHAYYHBIX  JIHC-
[ICHUSl CTAHIAPTHBIX | CTAHAAPTHBIX 3a/Ja4 B | YYHBIX JUCLMIUIHH (TUI- | UMIUIMH  (THUAPABIUKH)
3a7a4 B COOTBETCTBHU | COOTBETCTBHH C HAIpaB- | PaBJIMKH) IJISl PEIICHMS | JUISl pEeIeHUs] CTaHAapT-
C HaNpaBJEHHOCTBHIO | JICHHOCTBIO MpodeccHo- | CTaHJapTHBIX 3aJad B | HBIX 3aJad B COOTBET-
npodeccHoHAIBEHOM HaJIbHOM AEATENIbHOCTH | COOTBETCTBUM C HAIIPaB- | CTBUM C HalpaBJIeHHO-
JeSITeTbHOCTH JICHHOCTBIO Tpodeccro- | CTbI0  MpoheCcCHOHATb-
HaJbHOMU ACSITEIBHOCTH | HOU EATENbHOCTH
b1.0.15-Y.1 OO6ydatonruiics He | OOyuarommiicss  ciabo | OOydatommmiics  ymeeT | OOy4aromuiics  ymeer
yYMEEeT UCIOJb30BaTh | YyMEET HCIOIb30BaTh OC- | UCIOJb30BaTh  OCHOB- | MCHOJB30BaTh  OCHOB-
OCHOBHBIE 3aKOHBI | HOBHBIC 3aKOHBI €CTe- | HbIC 3aKOHBI €CTECTBEH- | HBIC 3aKOHBI €CTECTBEH-
€CTECTBCHHOHAYYHBIX | CTBEHHOHAYYHBIX [HC- | HOHAYYHBIX AWCIWIUINH | HOHAYYHBIX AWUCIHIUINH
UUIUIMH  (THOPABIMKH)
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JUCHUIUIAH  (THIPaB-
JUKU) Ui PCIICHUS
CTaHAApPTHBIX 3a/a4 B

JUI pellIeHusl ctangapT-
HBIX 3aza4 B COOTBECT-
CTBUM C HaAIIPaBJICHHO-

(ruapaBnuku) I pe-
LIEHUsI CTaHAAPTHBIX 3a-
Jad B COOTBETCTBHM C

(ruagpaBiuku) 1S pe-
LIEHHS CTaHAAPTHHIX 3a-
Jlad B COOTBETCTBHM C

3a1a4 B COOTBETCTBHUU
C  HAMpPAaBJICHHOCTHIO
poeCCHOHATIBHOM
JEeATEINEHOCTH

COOTBETCTBUU C HAMpPaB-
JICHHOCTBIO Tpodeccro-
HaJILHOU AesITeIbHOCTH

CTaHJAApTHBIX 3aJa4 B
COOTBCTCTBHUU C HallpaB-
JIGHHOCTBIO TpodeccHo-
HAJIBHOW e TENbHOCTH

COOTBETCTBUH C | cThi0 TMpodecCHOHATb- | HAIPABJICHHOCTHIO MPO- | HANPaBICHHOCTHIO IPO-
HAarpaBJIeHHOCTHIO HOH JIeSITeIbHOCTH (deccuoHanbHOW  Jiesi- | pecCHOHANBHOW — Jiesi-
npodeccHoHaNBHOM TENBHOCTH TEJILHOCTH
JeATEIEHOCTH

b1.0.15-H.1 Oobyuarommiics He | OOyuarommiicss  cmabo | OOywaromuiics ¢ He- | OOygarommuiics CBO-
BJIAJICCT  HABBIKAMHU | BIaJeeT HABBIKAMH ¥C- | OONBLIMMHM 3aTPYAHEHH- | OOJHO BIaneeT HaBBbI-
UCIIONB30BAHMS 3HA- | MMOJB30BAaHMSA  3HAHMI | MU BIAJCeT HaBBIKAMH | KAMH  HCIOJIb30BaHUSA
HUH OCHOBHBIX 3aKO- | OCHOBHBIX 3aKOHOB | HCIIOJNB30BAaHMS 3HAHUH | 3HAHHIl OCHOBHBIX 3aKO-
HOB €CTGCTBEHHOHA- | CTECTBCHHOHAYYHBIX OCHOBHBIX 3aKOHOB | HOB €CTCCTBEHHOHAYY-
YYHBIX  JUCHUUIUIMH | AUCUMIUIMH  (THIpaB- | €CTECTBEHHOHAYYHBIX HBIX JUCUMIUIMH (THI-
(ruapaBnuKK) Ui pe- | MKH) s PELIeHHs | OUCUMIUTMH  (THApaB- | PABIHKH) Ui PELICHHS
LIEHWs CTaHAApTHHIX | CTAaHOAPTHBIX 3ajJad B | JIMKM) JUId pEIIeHMs | CTAaHAApPTHBIX 3ajgad B

COOTBETCTBUU C HAMpPaB-
JICHHOCTBIO Tpodheccro-
HaJILHOM IeSITeIIbHOCTH

3. TunoBbIe KOHTPOJIbHBIC 3aIaHUA U (I/IJ'II/I) HHbIC MaTE€pHAJIbI, H606XOIII/IMI)I€ AJIA OHCHKH

3HAHM I, YMEHHU, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaKTepu3ymmux cpopMupo-

BAHHOCTHh KOMIIETEHI[Hii B TpoIecce 0CBOCHUS JUCIIUIIJIMHBI

TunoBbie KOHTPOJBHBIE 33/IaHUSI U MAaTEpPUAJIbl, HEOOXOIUMBIE JJI OLICHKU 3HAHUH, yMe-
HUU ¥ HaBBIKOB, COJIEPIKATCS B y4eOHO-METOAMUECKUX pa3pabOTKax, MPUBEICHHBIX HUXKE.
1. MeToamueckre yKa3aHusl JUIsi CAMOCTOSTeNbHOM paboThl o aucuuiumHe " 'uapasmuka” [Dnek-

TPOHHBIN pecypc] : JUIsg 00yJaroIIUXCcs 1o HarpasieHnto noarotosku 35.03.06 "Arpoumxkenepus'. opma
o0y4eHus - O4Hasi, 3a04Hast. [ YpoBeHb Bbicl. oOpa3oBanus - 6akanasp] / coct. O. C. [ITamkuna-I upuaa
; FOxHo-Ypansckuii [AY, UnctutyT arponnxenepun .— Yensounck: KOxHo-Ypansckuii 'AY, 2018 .—
77 c. : Wi, Tab1. — 1,6 MB.
http://nb.sursau.ru:8080/localdocs/tvgs/45.pdf.

JIOKAJIbHOH ceTu

JlocTyn 3

4. MeToanyeckne MaTepuajbl, onpeaejsiiomue Npoueaypbl OLeHUBAHUS 3HAHWI,
YMeHHUIi, HABBIKOB U (WJIHM) ONBITA JeSITeJbHOCTH, XapaKTepu3yrmmux c()opMUPOBAHHOCTH
KOMIIeTeHIMH

B AaHHOM pasgcyi€ MCTOAUYCCKUEC MAaTCPUAJIbI, ONIPEACTIAIONUE MMPOUCAYPhl OUCHUBAHUA
3HaHPII>i, YMGHHﬁ, HaBBIKOB I/I(I/IHI/I) OIIbITa ACATCIBHOCTHU, IO AUCIHHUIIIIMHEC FI/I,I[paBJ'II/IKa IIpUBC-
JACHBI IPUMEHUTECIBHO K KAXKXKAOMY M3 UCIIOJIB3YEMBIX BUAOB TCKYHIEIO KOHTPOJIA YCIICBACMOCTH
nu HpOMC)KYTO‘-IHOI\/'I arTeCTalun o6yqa}oumxc;1.

4.1. OueHo4HbIe CPeACTBA /sl IPOBEACHHUS TEKYLIEro KOHTPOJIsl YCIIeBAeMOCTH
4.1.1. OTBeT Ha NPAKTUYECKOM 3aHATHH

OTBET Ha MPAKTHUYECKOM 3aHATHH UCIIOIB3YETCS /ISl OLICHKH Ka4eCTBa OCBOCHHS 00YYarOIIUMCS OC-
HOBHOH TNpodeccnoHanbHONH 00pa30BaTeNbHONM MPOTPaMMEI MO OTJEIBHBIM BOIPOCAM M TeMaM JIHCIIHU-
TUTHHEL. TeMBl 1 TUTaHBI 3aHATHH (CM. MeTOpa3paboTKy 1. 3) 3apaHee cooOmaroTcs ody4datomumcs. OTBeT
OIIEHUBAETCS OIICHKOM «OTIIMYHOY, «XOPOIIOY, KyJOBIETBOPUTEIHHO» U «HEYIOBICTBOPUTEIBHOY.
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Ne O1neHOUHBIE CpesICTBA

TunoBbie KOHTPOJIBHBIC 3aJaHUS U (MJTH) HHBIC MaTEPHAIIBI, HEOO-

Kox 1 sHanmenosa-
HUE€ WHIUKATOpa

XOJIUMBbIE JIJIsl OLICHKM 3HAHUM, YMEHHI, HABBIKOB U (WJIM) OIbITA KOMIIETEHIUU
NEATEIBHOCTH, XapakTepu3yronme chHOPMHUPOBAHHOCTh KOMIIE-
TEHIIMH B NPOLECCE OCBOCHUS TUCIUILIIMHBI

1 Tpy6ompoBoa nuameTpom d, IITHHHOHN L, TOATOTOBIEHHBIN K THAPaBIIH- WJI-1.0mk1

YEeCKOMY UCTIBITAHUIO, 3AII0JIHEH BOAOH MPH IaBICHUH P1 10 MAHOMETPY.
Omnpenenuts KOIUYECTBO BOJABI, KOTOPOE HEOOXOAMMO JOTIONHUTEILHO
MO/1aTh B TPyOOMPOBO/I, 4TOOKI AaBieHNe B HeM noansock ot 0,1 1o 0,7
MIla. Moy ynpyrocTd BoJbl IpUHATE paBHbiM K = 2-10° H/m2. [le-
(hopmartueit TpyOoIIpoBoa mpeHedpedn

Vcnionb3yeT OCHOBHEIE
3aKOHBI €CTECTBEHHOHA-
YUYHBIX JUCIUIUTHH JUIS
pelIeHNs] CTaHIAPTHBIX
3a71a4 B COOTBETCTBUH C
HaIpaBJIeHHOCTHIO MPO-

(heccuoHaNBHOM nes-
TEJILHOCTH

Kputepuu onenkn orBeTa (TabJ1.) TOBOIATCS 10 CBEICHUS OOYYAIOIIMXCS B HaYaJIe 3aHATHH.
Orenka 00BsBIsIETCS 00YYAIONIEMYCsl HEOCPEACTBEHHO TOCTIE OTBETA.

Ixana

Kpurepun oneHuBanus

Ouenka 5
(oTIIMYHO)

- 00yJaroLUIiCs MOTHO YCBOMII YUeOHBI MaTepua;

- TIPOSIBIISICT HABBIKM aHAJIN3a, 000OMICHHS, KPUTHUECKOTO OCMBICIICHUS
Y BOCTIPUSATHUS UHPOPMALIUY, HABBIKA OMMCAHUSI OCHOBHBIX 3aKOHOB TU/I-
POMEXAHMKH, SIBJICHUI U IIPOLIECCOB;

- MaTepuall U3JI0KEH I'PAMOTHO, B OIPEIEIIEHHOMN JJOTHYECKOM Mocieno-
BaTEJIbHOCTH, TOYHO UCIIOJIb3YETCS TEPMUHOJIOTHS;

- TIOKa3aHO YMEHUE WJUTFOCTPUPOBATH TEOPETUUECKUE MOJOKEHUS KOH-
KPETHBIMHU TIPUMEPAMHU, IPUMEHSITh X B HOBOW CUTYallUH;

- IPOJIEMOHCTPUPOBAHO YMEHUE PEIIaTh 33/1a4H;

- MOT'YT OBITh JOIYIIIEHBI OJIHa—/IBE HETOYHOCTH MPH OCBEIICHUHU BTOPO-
CTEIIEHHBIX BOIIPOCOB.

Onenka 4
(xopor1o)

OTBET YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I$[M Ha OLICHKY «5 », HO TIpA
TOM HMEET MECTO OAMH U3 HEJOCTATKOB:

- B YCBOEHUH y4eOHOro Marepualia J0nyeHbl HeOOoJbIIue Mpooesibl, He
MCKa3UBIIINE CO/IEpPIKaHUE OTBETA;

- B pCHICHUH 3a4a4 JOMYIICHbI HE3HAYUTCIbHLIC HCTOYHOCTH.

Ouenka 3
(YIOBIETBOPUTEIHHO)

- HEMOJIHO WJIN HETOCJEN0BAaTeIbHO PACKPBITO COJEP/KaHUE MaTepuarna,
HO MTOKa3aHo 00Illee TOHMMAaHUE BOIIPOCa U MPOAEMOHCTPHPOBAHBI yMe-
HUS, 1OCTAaTOUHBIE Ul JAJIbHEUILEro YCBOCHHS MaTepraa;

- UIMEJIUCh 3aTPYIHEHUS WU AOMYIEHbl OIIMOKH B ONPECIIEHUN MOHS-
TUH, HUCIIOJI30BAHUU TEPMHHOJIOTMM, ONMCAHMM 3aKOHOB THApPOMEXa-
HUKH, SIBJICHUH U IPOLECCOB, PEILICHUH 3ajia4, UCIIPaBJIEHHBIE [TOCIIE He-
CKOJIbKHX HABOJSILUX BOIIPOCOB;

- HEMOJIHOE 3HaHUE TEOPETUYECKOTO Marepuaia; oOyJaromuiicss He Mo-
JKET IPUMEHUTH TEOPUIO B HOBOW CUTYaINH.

Onenka 2
(HEey/10BJIETBOPUTEINILHO)

- He PaCKPHITO OCHOBHOE COAep)KaHHe ydeOHOro Marepuana;

- O0Hapy)XeHO HE3HAaHWE WIM HEMOHHMMaHHe OoJbIled WM Hambosee
BaXHOU YacTH y4yeOHOro Marepuana;

- IOTIYILIEHBI OIIMOKY B ONPE/IETICHUN OHATHUH, IPH UCTIONB30BAaHUHU TEP-
MHHOJIOTUH, B OITMCAHHUHU 3aKOHOB THAPOMCXaHUKHU, SIBIICHUH U mponec-
COB, PELICHUH 3aj1a4, KOTOPbIE HE UCIIPABIECHBI ITOCIIE HECKOJIBKUX HABO-
JA1HUX BOITPOCOB.

4.1.2. OnieHuBaHMe OTYETA MO JTAOOPATOPHOIT paboTe
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OTtyeT mo 1abopaTOpPHOM pabOTE MUCTIONB3YETCS JIsl OIEHKH KauyecTBa OCBOCHHUS 00ydaro-
HIMMCSI OCHOBHOM MPOQeCCHOHANTBHON 00pa30BaTEIbHON MPOTPAMMEI IO OTACTBHBIM TEMaM JHC-
IOUITIITUHBI.

Conepxanne u (hopMa oT4eTa 1Mo JaOOPATOPHBIM paboTaM MPUBOIUTCS B METOAMYECKHUX
yKazaHusAx K jjaboparopHeiM padotam (1. 3 ®OC). ConeprkaHue oTyeTa U KPUTEPUU OLIEHKH OT-
yeTa (TadI1.) JOBOJATCS /10 CBEACHUsI 00YYaIOLIMXCsl B HaYaJle 3aHsTUH.

Ne O11eHOYHBIE CPEJICTBA Kox u HaumeHnosa-
TumnoBble KOHTPOJIbHBIC 3a1aHUS U (UJIM) UHBIE MAaTepUabl, He- HHUE UHAUKATOpA
00XoIuMBbIEe AJI OLIEHKH 3HAHWW, YMEHUH, HaBBIKOB W (WJIK) KOMIIETEHIIUU
OTIBITa JIEATEIBHOCTH, XapaKTepu3ylolre cHopMUpOBaHHOCTH
KOMIIETEHILIMI B IPOLIECCE OCBOCHUS AUCIUILINHBI

1 1. B uewm 3akmnrodaeTcs QU3MYECKHI CMBICT YpaBHEHHS WJT-1.omx-1

Hcnonb3yer ocHOBHBIE 3a-
KOHBI €CTECTBEHHOHAY Y-
HBIX JUCHUILUIMH AT pe-

LIIEHUs CTaHJApTHBIX 3a1a4

B COOTBETCTBUU C HAIIPaB-

Bepuymnnu?

2. Yro Takoe YCTaHOBHUBINEECS M HEYCTAaHOBHBIIEECS
JIBIDKCHUE JKHIIKOCTH, PABHOMEPHOE W HEPaBHOMEPHOE, HAIIOPHOE H
Oe3HaropHoe? MPUBOIUTE PUMEPHI.

3. Kaxoli moTok cunuTaeTcs INaBHO H3MEHSIOIMCS ? JICHHOCTBI0 nIpodeccio-

4. YTo Takoe HANOpHAs M Mbe3OMETpHUECKas JMHMM, | T orHon ACATEIbHOCTH
THJIPaBINYECKUH YKIOH?

5. Kakoli Bun sHeprum (Hamop) 3aTpadrBaeTCs Ha Ipe-

OJIOJICHHE THAPABIUYCCKUX COMPOTHBICHUN MPH HATIOPHOM JBYDKE-
HUU KUJKOCTH B TpyOax?

6. YKaXute pa3MEepHOCTb WICHOB ypaBHEHUs bepHysuin.

7. UeM BBI3BIBACTCS HEPABHOMEPHOCTH paclpeleseHUs
CKOPOCTEH M0 CeYEeHHUIO MTOTOKA U KaK OHA YYUTHIBAETCs?

8. Kakue cymiecTByloT orpaHuyeHHs i1 NPUMEHEHHS

ypaBHeHUs1 bepHyu?

OTtuer oLEeHMBaAETCs MO YCMOTPEHHUIO IPENOAABATENS OLEHKON «OTIMYHO», «XOPOIIO»,
«yZIOBJIIETBOPUTEIILHOY», «HEYJIOBIETBOPUTEIBHO» WM OLEHKOW «3aYTEHO», «HE 3aYTEHOM.
OreHKa «3aUTEHO» CTaBUTCS 00ydaromumcst, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPUTEPHSIM,
YCTAHOBJICHHBIM IS TTOJIOKUTEIBHBIX OLICHOK («OTIIMYHOY, «XOPOILIO0Y, «YIAOBIETBOPUTEIHHOR).
Onenka 00bsBIsIETCS 00YUAIONIEMYCsl HETIOCPEACTBEHHO MOCe CAaYl OTUeTa.

MIkana Kputepuu onenuBanus
- U3TI0KEHHE MaTepHalia JIOTHIHO, TPAMOTHO;
- cBOOOJTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;
OI_ICHKa 5 - YMCHUC BBICKA3bIBATh U 000CHOBAaTH CBOU CYKACHUA IIPpHU OTBETC HA KOH-
(oTmHuHO) TPOJBHBIE BOMPOCHL;
- YMCHHC OIIUCBIBATHh 3aKOHBI THAPOMECXaHUKHU, ABJICHUA U ITPOLCCCHI;
- YMEHHE MPOBOJUTH U OIICHUBATh PE3YJIbTAThl N3MEPEHUN;
- CIIOCOOHOCTP peniaTh 3aa4H.
- U3JIO)KEHHE MaTepuasa JOTUYHO, TPAMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;
Orenka 4 - OCO3HAHHOE MIPUMEHEHNE TEOPETHUECKUX 3HAHUH /ISl OMMCAHMS 3aKOHOB
(xoporo) TUAPOMEXAHUKH, SBIICHUN U ITPOLIECCOB, PEIICHN] KOHKPETHBIX 3a/1a4, ITPO-
BEJICHUS M OIICHUBAHMSI PE3yIbTATOB U3MEPEHUH, HO coiepKaHue U popma
OTBE€TAa UMCKOT OTACJIBbHBIC HCTOYHOCTH.
Orenka 3 - U3JIOKEHHE MaTeprasa HelOJIHO, HEeTIOCIe0BaTeIbHO,
(YIOBIIETBOPUTEIHHO)
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- HETOUYHOCTH B ONPEEIICHUH MTOHATUH, B IPUMEHEHUH 3HAHUH AJIs ONHCa-
HUS 3aKOHOB TMAPOMEXAHMKH, SBJICHUN U NPOLIECCOB, PELICHUS KOHKPET-
HBIX 3aJa4, IPOBEJCHMS U OLICHUBAHUs PE3yJIbTaTOB U3MEPEHUH,

- 3aTPYAHEHUS B 0O0CHOBAaHUM CBOMX CYXKJICHHIA;

- O0OHapy>KUBAETCs HEJOCTATOYHO INTyOOKOE MOHMMAaHUE U3YYEHHOTO MaTe-
puaia.

Ouenka 2
(HEYTOBJIIETBOPUTEIHHO)

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUICCKIX 3HAHHI; JOMYIIEHBI OIIUOKH B
OTIPEJICIICHUH TTOHITUN M OMMCAaHUK 3aKOHOB THIPOMEXaHUKH, SBICHUN U
MPOLIECCOB, UCKAKEH MX CMBICH, HE PEIICHBI 32/1a4H, HE TIPABUIBLHO OIICHU-
BAaIOTCS PE3yJIbTaThl H3MEPCHHIA;

- HE3HaHME OCHOBHOT'O Marepuajia y4eOHOW MpOrpaMMBbI, JTOIYCKAOTCS
rpyObI€ OIIMOKHU B U3JIOKCHHH.

Ixkana

Kputepun onenuBanus

OI_IGHKa 3adTCHO»

- U3JI0KEHHE MaTepHalia JIOTHYHO, TPAMOTHO;

- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMCHHE BBICKa3bIBaTh U 00OCHOBATh CBOW CYXJICHUS NPU OTBETE Ha
KOHTPOJIbHBIC BOTIPOCHI;

- YMEHHUE ONUCHIBATh 3aKOHBI THIPOMEXAHUKH, SIBIICHUS M TIPOIIECCHI;

- YMEHHE MMPOBOJUTH M OIICHUBATH PE3YJIbTAThl NU3MEPEHUM;

- CIIOCOOHOCTH pelaTh HHXKEHEPHBIC 331241 (JIOIYCKACTCS HAJTMUME Ma-
JIO3HAYUTENBHBIX OIMMOOK WM HEJOCTATOYHO IOJIHOE PACKPBITHE CO-
Jiep>KaHuE BOTIPOCA WM TIOTPEIIHOCTh HEMTPUHIIUITHAIBHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

OHGHKa «HEC 3a4YTCHO»

- OTCYTCTBHE HEOOXOAMMBIX TEOPETUUYECKUX 3HAHUM; JOMYIIECHBI
OLIMOKY B OIpe/IeTICHUH OHATUHN U ONTMCAaHUH 3aKOHOB T'HJJPOMEXaHHUKH,
SIBIICHUH U NIPOLIECCOB, UCKAXKEH UX CMBICII, HE PEILIECHBI 3a/1a4M, HE Mpa-
BUJILHO OLICHUBAIOTCS PE3YNbTAaThl U3MEPEHUI;

- HE3HaHHWE OCHOBHOI'O MaTepuayia yueOHOI MporpaMMsl, TOMYCKarOTCs
rpyOble OIIMOKH B M3JI0KEHHUH.

4.1.3. TectupoBanue

TecTupoBaHue HCHONIB3YeTCA ISl OLIEHKU KAa4eCTBAa OCBOCHHS OOYUYAIOIIMMCS OCHOBHOM
npodeccuoHanbHOM 00pa30BaTeIbHON MPOTrPaMMBbI MO OTJEIBHBIM TEMaM WM pa3lieiaM JAUCIU-
MIMHBL. TecT mpencraBiseT coO0M KOMILIEKC CTaHIAPTH3WPOBAHHBIX 3aJIlaHUM, MO3BOJISIONIINN
VIPOCTUTH MPOIEAYPY U3MEPEHUS 3HAHUM 1 yMeHUN oOydaromuxcs. O0yJarommmMes BbIIAIOTCS
TECTOBBIC 3a7aHus ¢ (POPMYITUPOBKON BOMPOCOB U MPEAJIOKEHUEM BBIOpATh OJWH TPABUIbHBIN
OTBET U3 HECKOJIbKMX BapHaHTOB OTBETOB.

Ne OneHouHble CpeacTBa Kon n nanmenosa-
HUE WHANKATOPA
TumnoBbie KOHTPOJBHBIE 3a/IaHUS U (WJIM) UHBIE MaTepPUaIbI, HE- KOMIIETEHIUU
00XOMMBIC Ml OIEHKW 3HAHWM, YMEHWW, HABBHIKOB M (WLIN)
OTbITa JESTEeNbHOCTH, XapaKTepusylole chOopMUPOBAHHOCTh
KOMIIETEHLIMMI B IPOLECCE OCBOCHUS JUCLIMILIIMHBI
1 1. Ilpu nBM>KEHUH peabHON )KUIKOCTH ON TPyOOIpPOBOLy MOCTOSH- NI-1.0mk1
HOTO JMaMeTpa, KaKHe ee MapaMeTpsl H3MEHSTCS? Hcnons3yer 0CHOB-
e ckopocThb V. HbIE 3aKOHBI €CTe-
e - nasieHue P. CTBEHHOHAYYHBIX
® - CKOpPOCTb U JaBJICHUE.
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2. Kak u3MeHHTCSs TaBIeHHE BOABI TIepel KPAaHOM, €CITH €To OT-
KpBITH?

® - HEe U3MEHUTCH.

® - YMEHBIIHUTCS.

® - YBEIMYUTCH.

3. VkaxuTe, B KaKHX clIy4asx 0ojee 0€30MacHO UCTIBITATh THIPaB-
JUYECKUI 00BEKT BOJIOW WM BO3YXOM IIPH OJTHOM H TOM K€ J1aB-
JICHHU.

e BOJOIl.

®  BO3IYXOM.

e (e3pasIuJHoO.

4. YkaxuTe, KaK TUAPABINYECKHE TIOTEPH 3aBUCAT OT CPEIHEH CKO-
POCTH MOTOKA MPU JIAMUHAPHOM PEKUME JABHKCHUSI.

®  [PONOPLMOHATIBHBI CKOPOCTH I10 JUHEHHOMY 3aKOHY.
e 00paTHO MPONOPLUOHATBHBI CKOPOCTH.
®  [POINOPLHMOHAIBHBI CKOPOCTH M0 KBAIPATUYHOMY 3aKOHY.
5.VKaxxuTe, KaKue BUbI TUAPABINYECKUX OTEPh YUUTHIBAIOTCS
MIPU pacdeTe KOPOTKUX TPYOOTIPOBOAOB.
® TOJIbKO MECTHBIE.
® TOJBKO JIMHEHHbIE
e JIMHEIHbIC U MECTHBIE.
6.Ywucno Pefinonsaca Re = 1000. duamerp TpyOBI yBeTH4EeH B 3
pasa, mpu ckopoctu V = const. Kakoii ycTaHOBUTCS pexKHUM JBHKE-
HUs?
®  YCTOWYUBBINA TypOYJIEHTHBIMA.
®  YCTOWYUBBII JIaMUHAPHBIN.
7.YKaxuTe, 10 KAKOMY 3aKOHY IIPOUCXOIUT pacipeesieHue CKOpo-
CTell TI0 CEYCHUIO B KPYTJIOH TpyOe MpH JTaMUHAPHOM PEXKHME.
®  MapaOOoJMUECKHIA.
e  JorapupMUYECKHH.
e  JIMHEHHBIN.
8. UeM 00BsIcHsETCS OBICTPOICHCTBHE BHIXOIHOTO 3B€HA 00BEM-
HOTO THAPAaBINYECKOro NpuBoaa?
®  BS3KOCTBIO paboueH KUIKOCTH.
®  CKMMaeMOCTHIO.
e TEeMIEPAaTypHBIM PACUITHPEHUEM.
9. Ha noBepxHOCTH XUAKOCTH B COCYJE JaBlieHHne yBenndeHo. Kax
MepeaaeTcst 3TO YBEJIMUEHUE JaBJICHHS TOUKaM, HAXOISIIMCS Ha
Pa3HBIX YPOBHSX?
e UYeM HI)KE PACIIONIOKEHA TOYKa, TeM OOJIbIIe YBEIUINTCSA B HEM
JIaBJIEHHUE TI0 CPABHEHUIO C IEPBOHAYAJIBHBIM.
®  YeM HWXKE TOYKA, TEM MEHBIIE YBEIUIHUTCS JIaBICHUE.
e  JIaBJICHHUE B PA3JIMYHBIX TOYKAX M3MEHUTCS Ha OJIMHAKOBYIO Be-
JUYUHY.
10.Kak n3MeHsIFOTCS TIOTEPH HATOPA TI0 JUTHHE MIOTOKA B 3aBUCUMO-
CTH OT CpeTHEeN CKOPOCTH L TIPH TypOYJIEHTHOM PEKHUME IBHKEHUS
KUAKOCTH?
e  ponopuuoHaNbHO LI20

e  IPONOPLHOHAILHO LI*2°

®  [IPONOPUMOHANBHO L1520

JTUCIUTLUTAH JIJISL pe-
IICHUS CTaHIApPT-
HBIX 33J1a4 B COOT-

BETCTBHH C HAIpPaB-

JIEHHOCTHIO TIpodec-
CUOHAJIbHOH fes-

TEJIbHOCTH
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[To pesynbraTam Tecta OOydaroIIEMYCsl BBICTABISETCS OLEHKA «OTJIUYHOY», «XOPOIIO»,
«YJOBJIETBOPUTEILHO» UIIA HEYTOBIETBOPUTEIHLHOY.

Kputepun onenuBanus orera (Tali.) JOBOAATCS 10 CBEACHHUS OOydaromuxcs A0 Hadajla
TECTUPOBaHUs. Pe3ynbTar TeCTUPOBAaHUS OOBSBIISACTCS 00YJIAIOMIEMYCsl HEITOCPEACTBECHHO MOCIIe
€ro c/1ayu.

Mhcaza (% apagmLILX oTBETOR
Ouenka 5 (OTJIMYHO) 80-100
Ouenka 4 (Xxopol1o) 70-79
Onuenka 3 (y10BIETBOPUTEIIBHO) 50-69
Ornenka 2 (HEYIOBIETBOPHUTEIIBHO) Mmenee 50

TecToBbIe 3aaHUs, UCTIOIB3YIOMUECS JJI OLCHKA KAa4eCTBA TUCHUILIMHBI C MTOMOIIBIO
nH(popManMoHHBIX TexHoJiorui, npuBeacHsl B PIT/: «10. MHpopManmoHHbIE TEXHOJOTHH, HC-
MOJIb3yEMBIE TIPH OCYIECTBICHUH 00pa30BaTeIbLHOIO MpoIecca 1Mo AUCIUILTUHE, BKIIOYas rmepe-
YeHb IPOrPAMMHOT0 o0ecIieueHus U HH()OPMAITMOHHBIX CITPAaBOYHBIX cucTem» - MyTestX10.2.

4.2. [Ipoueaypsl 1 OLCHOYHBbIE CPEACTBA /s IPOBEICHUs IIPOMEKYTOYHOM aTTecTa-
1107071
4.2.1. Dx3ameH

Dk3aMeH sBisieTcs (POPMOI OLIEHKH KauecTBa OCBOSHUS 00YJarONIMMCsI OCHOBHOM Tipodec-
CHOHAJIbHOM 00pa30BaTeIbHON MpOrpaMMbl MO paszjaenam AucUMILTUHBL [lo pesympTaTam sK3a-
MeHa 00y4aromeMycsi BEICTaBIISIETCS OIICHKA «OTIUYHOY, «XOPOIIIO0Y, «YIOBICTBOPUTEIHLHOY UITH
«HEYJIOBJIETBOPUTEIBLHOY.

DK3aMeH IO TUCIUTIITUHE MPOBOJAUTCS B COOTBETCTBHUH C PACIIUCAHUEM ITPOMEKYTOUHOM at-
TECTallUU, B KOTOPOM YKa3bIBAa€TCSI BpEMS €T0 ITPOBEACHUS, HOMEP ayTUTOPUH, MECTO MPOBEICHUS
KOHCYJIbTAIIMU. YTBEPKICHHOE paclucaHue pa3MeliaeTcs Ha WH(POPMAIMOHHBIX CTEHIaxX, a
Takke Ha o(UIIMaTbHOM caiiTe YHUBepCHUTeTA.

YpoBeHb TpeOOBaHUH JI1 TPOMEKYTOYHOM aTTECTAMKM O0YUYaIOIIUXCS YCTAaHABIUBACTCS
pabodyeil mporpaMMoil IUCHHUIIIMHBI U JOBOJUTCSA O CBEACHHUS OOy4aloluXcs B Hadale ce-
MecTpa.

DK3aMeHbl MPUHUMAIOTCS, KaK MpaBuiio, Tekropamu. C paspelieHus 3aBeayromiero kade-
poit Ha HK3aMeHe MOKET TPUCYTCTBOBATH MPENOAaBaTellb KaQeaphl, MPUBICUYEHHBIHN 7151 TOMOIIN
B IIpHEMeE K3aMeHa. B ciiyyae OTCyTCTBUS BEAYILETO MPENOAaBaTells SK3aMeH IPUHUMAETCS Mpe-
Mo/IaBaTeNIeM, Ha3HAYCHHBIM PACTOPSKEHHEM 3aBEIYIONIEro Kadeapoi.

[IpucyTcTBUE Ha 2K3aMeHe TpernojaaBareneil ¢ Ipyrux kadeap 6e3 COOTBETCTBYIOIIETO
pPactopspKeHHsI peKTopa, MPOpeKTopa Mo yueOHO# paboTe uiu nekaHa ¢GakyinbTeTa He JOIyCcKa-
eTcsl.

OOyuarommuecs Mpu sSIBKEe Ha dK3aMeH 00s3aHbl UMETh IIPU ce0e 3a4eTHYIO KHIKKY, KOTO-
PYIO OHH MPEIBSBISIOT 3K3aMEHATOPY.

Jlnst mpoBeieHust AK3aMeHa BEYIIUM IpernojaBaTesb HAaKaHyHe MOoJIydaeT B JeKaHaTe 3a-
YETHO-9K3aMEHAIIMOHHYIO BEJIOMOCTbh, KOTOpasi BO3BPAIIAETCS B IEKAHAT MTOCJIC OKOHYAHHS MEPO-
NpUSATUS B IEHb TPOBEACHUS IK3aMEHa WIIM YTPOM CJIEAYIOIIETO JIHS.

DK3aMeHBI MPOBOSITCA 1O OMJIeTaM B YCTHOM WJIM TUCBMEHHOM BHJIE, MO0 B BUJIC TECTHU-
poBaHMs. DK3aMEHAIIMOHHBIE OUJIETHI COCTABIISIOTCS 110 YCTAHOBICHHOU (hOpME B COOTBETCTBUU
C YTBEPXKJICHHBIMH KadeIpoi dK3aMeHAIMOHHBIMU BOIIPOCAMH M YTBEPIKIAIOTCS 3aBEAYIOIINM
kadenpoii exxerogHo. B Ouiere comepkutcs 2 TEOPETUIECKUX BOMPOCa U 3a/1a4a.

DK3aMeHaTOpy MPEI0CTaBIISETCS MPaBO 334aBaTh BOMIPOCKHI CBEPX OMIIETa, a TAKKE ITOMUMO
TEOPETHUUYECKUX BOMPOCOB J1aBaTh ISl PEIICHUS 3a/la4yd U MPUMEPHI, HE BBIXOSIINE 32 PAMKHU
MPONJEHHOI0 MaTepuaia o u3y4aeMon JUCHUIUINHE.
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3HaHUs, YMEHUS U HABBIKU OOYYAIOIIMXCS ONPENENAIOTCS OLECHKAMHM «OTIUYHO», «XO-
POLLIOY, «YAOBIETBOPUTEIBHO», «HEYOBIETBOPUTEIBHOY, KOTOPHIE BHICTABIISIFOTCS B 3aU€THO-IK-
3aMEHallMOHHYIO BEIOMOCTb U B 3a4E€THYIO KHIMKKY O0yYaroIlerocsi B 1eHb 3K3aMeHa.

[Tpu mpoBeneHNH yCTHOTO 3K3aMEHA B ayJAMTOPUU HE JIOJDKHO HAXOJUTHCS 00Jiee BOCHMH
00y4aroIuXxcst Ha OJHOTO MPENoAaBaTeNs.

[Tpu mpoBeACHNU YCTHOTO AK3aMeHa 00Yy4JaloLuiics BEIOMpaeT HK3aMEHAIMOHHBIN OMIeT B
CilydyalfHOM HOpsJKe, 3aT€M Ha3bIBaeT (paMUIIMIO, UMsI, OTYECTBO M HOMEP 3K3aMEHALMOHHOIO
ounera.

Bo Bpemst 5x3aMeHa o0y4arolecs MOTr'yT I10JIb30BaThCsl ¢ pa3pelleHHs IK3aMeHaTopa npo-
rpaMMOI AMCLUMILIMHBI, CIPABOYHON U HOPMATUBHOM JIUTEPATYPOM, APYTUMHU ITOCOOUSMU U TEX-
HUYECKMMH CPEICTBAMH.

Bpemst monroToBku OTBETa MpH cJadue SK3aMeHa B YCTHOM (hopMe JOIDKHO COCTABIATH HE
MmeHee 40 MUHYT (110 JKeJTaHuI0 00YYaroIIErocst OTBET MOXKET ObITh 1IOCPOUHBIM). Bpemst oTBeTa —
He Oonee 15 MUHYT.

OOyuarouiuiics, UCTIBITHIBAIOIINI 3aTPyIHEHHs IPH MOATOTOBKE K OTBETY 110 BHIOPAaHHOMY
UM OMJIeTy, UMEeT MpaBo Ha BHIOOP BTOPOTo OMiIeTa C COOTBETCTBYIOMIMM MPOAJICHHEM BPEMEHU
Ha oAroToBKy. [Ipy OKOHYaTeIbHOM OLICHHBAaHUM OTBETA OLICHKA CHMIKAeTcs Ha oJluH 6aut. Bel-
Jlaua TPEThEro OUIIeTa He pa3peraeTcsl.

Ecnu oOyuaromuiicst siBUJICS Ha 9K3aMEH, U, B3sIB OMJIET, OTKAa3aJcs OT IIPOXOXKIEHH aTTe-
CTallM!U B CBSI3M C HENIOATOTOBIEHHOCTBIO, TO B BEIOMOCTH €MY BBICTABIISICTCS OLICHKA «HEYAOBIIE-
TBOPUTEIIBLHOY.

Hapymenue nuciuuIuivbel, COMChIBAHNUE, UCIIOIb30BaHUE 00YUaOIIMMUCS HEpa3peleHHbIX
[EYaTHBIX U PYKOIMCHBIX MaT€pHaIoB, MOOMIIbHBIX TeJIe()OHOB, KOMMYHUKATOPOB, IIAHIIETHBIX
KOMITHIOTEPOB, HOYTOYKOB M JPYTUX BHUJIOB JINYHOH KOMMYHHUKAIIMOHHOW M KOMIIBIOTEPHOU TEX-
HUKHU BO BpPeMs aTTECTAllMOHHBIX MCIIBITaHU 3anpeleHo. B ciyyae HapymeHus storo TpedoBa-
HUS IIPeroiaBareib 00513aH yAaIuTh 00y4Jaroulerocs U3 ayAUTOPUU U IPOCTaBUTh EMY B BEIOMO-
CTH OLIEHKY «HEYJIOBJIETBOPUTEIBHOM.

BricTaBieHne o1eHOK, MOTYYEHHBIX IPU MMOABEICHUHN PE3YIbTAaTOB MPOMEKYTOUHON aTTe-
CTalllM, B 3a4E€THO-DK3aMEHAIIMOHHYIO BEAOMOCTb M 3a4YE€THYIO KHUXKKY MPOBOJUTCS B IPHUCYT-
CTBMHM camoro oOyuatoierocs. [IpenogaBareny HeCyT IEPCOHANBHYIO OTBETCTBEHHOCTD 33 CBOE-
BPEMEHHOCTb Y TOYHOCTb BHECEHUS 3alMCEN O Pe3ysbTaTax MPOMEKYTOYHOW aTTeCTallud B 3a-
YETHO-3K3aMEHAlMOHHYIO BEJOMOCTh U B 3a4E€THBIE KHIKKH.

HesiBka Ha 2K3aMeH OTMeYaeTcsl B 3a4€THO-DK3aMEHALMOHHON BEJJOMOCTH CIIOBAMH «HE
SBUIICSI.

Jlnst 00y4daronuxcsi, KOTOpble He CMOTJIM CAATh 3K3aMEH B YCTaHOBJIEHHBIE CPOKH, Y HU-
BEPCUTET YCTaHABIMBAET MEPHUOJ JUKBUAALMY 33I0JDKEHHOCTH. B 3TOT mepuoy nmpenoasareny,
NPUHUMABILUE YK3aMeEH, JTOJDKHBI YCTAaHOBUTH HE MEeHee 2-X JHEH, Korja oHu OyAayT NpUHUMATh
3an0ipkeHHOCTU. MH(bOopManus o TMKBUAALNHN 3aJ0JKEHHOCTH OTMEYAETCsl B 9K3aMEHALMOHHOM
JIUCTE.

OObyyaromumcs, MOKa3aBIIMM OTIMYHbIE U XOPOLINE 3HaHUS B TEUEHHUE CEMECTpPa B XOJIe
MOCTOSIHHOTO TEKYIIIETO0 KOHTPOJISl YCIIEBAEMOCTH, MOXET ObITh MPOCTaBJIEHA SK3aMEHAIMOHHAs
OLIEHKa JJOCPOYHO, T.€. 0e3 cauu sk3aMeHa. OLeHKa BBICTaBIISIETCS B 9K3aMEHAIMOHHBIN JTUCT WIN
B 3aYETHO-’K3aMEHALNOHHYIO BEJOMOCTb.

WuBanuapl 1 IMa ¢ OrpaHnYeHHBIMU BO3MOXHOCTSAMU 37I0POBbsI, MOTYT C/1aBaTh YK3aMEHBI
B MEXCECCHOHHBINH MEepPHOJ] B CPOKH, YCTAHOBJIEHHBIE HHUBHUYaJIbHBIM yUeOHBIM IIaHOM. MH-
BaJIMJIbI U JIUIA C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBS, UMEIOIINE HApYIIEHHUs OMOPHO-
JBUTATEIBLHOIO anmnapara, JOIyCKalTCs Ha aTTECTAllMOHHBIE MCIIBITAHUS B COITPOBOXKIEHUN ac-
CHUCTEHTOB-COIPOBOXKAAOIIHX.

IIponetypa mpoBeaeHUsI MPOMEKYTOYHOM aTTeCTAllMK JJIsi OCOOBIX CIIy4aeB M3JI0KEHA B
«ITonoxeHnu o TEKYyEM KOHTPOJIE YCIIEBAEMOCTH M TPOMEKYTOUYHOM aTTecTalluy 00y4aromuxcst
no OITOII 6akanaBpuara, crieruanutera u maructparyps» @I'BOY BO FHOxHo-Ypanbckuii [AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1).

24



Ne OueHoYHbIE CpEACTBA Kon u nHaumeno-
TunoBble KOHTPOJIbHBIE 3a/IaHUS U (UJIM) UHBIE MaTepUasbl, HEOO- | BAHHME WHWKA-
XOJUMBIE JJI1 OLEHKHU 3HAHUM, YMEHUN, HABBIKOB U (WJIM) OMbITa | TOPa KOMIIETEH-
JESATENIbHOCTH, XapakTepU3yIOIINUX CHOPMUPOBAHHOCTE KOMIIE- 1807071
TEHIIMI B MPOIIECCE OCBOCHUSI IUCHIUTINHBI

1 1. I'mpapaBnuka kak Hayka. Mcnosib30BaHuE 3aKOHOB T'UJIpaB- N-1.0omk-1

JIMKU B MAIIMHOCTPOCHUU U CEIIbCKOXO03SIICTBEHHOM IIPpOU3BOI-

CTBE
2. [I10THOCTB U yEIBHBIN BEC KUIKOCTH.

3. Cx1MaeMoCTh M TeMIIepaTypHOE PacIIUPEHUE KUAKOCTH.
4. Bs3kocTh KHIKOCTEM.

5. Cuiibl, IEHCTBYIONIUE B )KUAKOCTH.

6. I'mnpocratuka. CBoiicTBa rUAPOCTATUYECKOTO 1aBIEHUS.
7. JuddepenunanbHble ypaBHEHUSI pABHOBECHSI KUIKOCTH.
8. OcHOBHOE ypaBHEHUE TUIPOCTATHKH.

9. IIre30MeTpUYECKUd U TUAPOCTATUUECKUN HATIOPHI.

10.  OmpeneneHue CUIIBI JaBICHUS HA TIOCKHE TOBEPXHOCTH.
11.  OmnpeneneHue cuiibl 1aBI€HUS HA KPUBOJIMHEHHBIE IOBEPX-
HOCTH.

12. 3akoH Apxumena. [naBanue ten.

13. I'mapocraTHuecKue MalIWHBI 1 MEXaHU3MBI.

14.  OcHoOBHBIE MOHATHS IMIPOAUHAMUKHY.

15.  VpaBHeHHE HEPa3pPBIBHOCTH.

16. YpaBHenue bepHyuun 11 CTpyMKU UICATBHOM )KUIKOCTH.
17.  VYpauenue bepHymiu 1yl cTpylKH peaibHOM JKUIKOCTH.
I'padux ypaBHenus bepnymnnu.

18. YpaBHeHnue bepHyM g MOTOKa peajbHOW JKUIKOCTH.
I'padux ypaBHeHus bepnymnnu.

19. OcHoBHOE ypaBHEHHE PaBHOMEPHOTO IBHUKCHUSI.

20.  I'mapaBanueckue notepu. DPopMylbl Ui ONpeAeiIeHus
TU/IPABIMYECKHUX TOTEPb.

21.  I'mapaBiamnueckoe mozenupoBanue. Kpurepuit HetoToHa.
22.  Kpurepuu ruapasiamueckoro momobusi: dpyma, Diinepa,
Pelinomnbaca.

23. PexuMbl IBMKEHUS )KUIKOCTEH.

24.  OcCOOEHHOCTH JJAaMUHAPHOTO JABHKEHHUS.

25.  OcobeHHOCTH TYpOYJICHTHOTO JBU)KCHUSI.

26.  I'padux Huxypanze.

27.  Knaccudukarnus TpyoornpoBo1oB. Moayib pacxoa.

28.  I'mapaBianyeckue XapaKTEPUCTHKU TPYOOIIPOBOIOB.

29.  Pacuer IIMHHBIX TPYOOITPOBOIOB (IIPOCTHIX U CIOKHBIX).
30.  Pacuer KOpOTKHX TPYOOIPOBOJIOB.

31.  PaBHOMEpHBIil IyTEBOI1 pacxo/.

32.  T'unppaBnuueckuit yaap B TpyOax.

33.  Hcreuenme kuaKocTelt uepe3 Maloe OTBEPCTHE B TOHKOW
CTEHKE.

34, Hcreuenne sKUAKOCTH Yepe3 HACAIKH.

35. Hacocel. O6nacTh nprMeHEeHHs HaCOCOB.

35.  Hamnop, pa3BuBaemsIii Hacocom. MomHocTs, KIIJ] Haco-
COB.

36. OCHOBHOE ypaBHEHHE IIEHTPOOEIKHOT'O HAacoca.

Hcnounb3yer oc-
HOBHBIC 3aKOHBI
€CTECTBCHHOHAYY-
HBIX JTUCIUILIHH
JUTS PEIICHUS
CTaHJApTHBIX 3a-
7a4 B COOTBET-
CTBHH C HAIIPaB-
JICHHOCTBIO TTPO-
beccnoHanbHOM
NESATCIIbHOCTH
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37.  Ilomaua neHTpoOexHOTO Hacoca. TeopeTnueckas xapakTe-
pHCTHKA.

38.  DHeprernueckas M yHHBEpCaJbHAs XapaKTEPUCTUKU LEH-
TPOOEKHBIX HACOCOB.

39.  IIpomecc BcachiBaHMSA U SIBJICHUE KABUTAIIUH B IICHTPOOEK-
HOM Hacoce.

40.  3aKoH HPOMOPLUOHATBHOCTU LEHTPOOESIKHBIX HACOCOB.

4]. PaboTa nieHTpo6exHOr0 Hacoca Ha CETh.

42.  CoBmecTtHas paboTa HEHTPOOESKHOTO HACOCA.

43.  PerynupoBanme paOOTHI IIEHTPOOEIKHOTO HACOCA.

44.  Hacocsl TpeHus. BuxpeBbie HacoChI.

45, CrpyiiHble HacOChl. DpaudTHI.

46. OO6beMHbIe Hacochl. [lopIIHEeBBIE HACOCHI.

47.  PoropHbIC HACOCHI.

48.  TI'mppasnmueckuii npuBox. Knaccugukarus.

49.  OObeMHbIN ruaponpuBo. JJOCTOMHCTBA U HEIOCTATKH.
50.  TpeboBanwus k paboueil )KUAKOCTH THAPOIIEpeaay.

ol. OO0beMHbIE THUIpOIIEpeadll BO3BPATHO-IIOCTYNATENIbHOTO
JIBYDKEHUS.

52. O0bemMHBIC TUAPOTIEPEAAYH BPAIIATEILHOTO ABUKCHUSI.
53.  PerynupoBanue ckopoctu rugponepenad. O0beMHOE pery-
JMPOBAHUE.

54.  JlpoccenbHOE peryaupoBaHUe CKOPOCTU THApOIEpeiay.
55. Crnensuuii TMIPOTIPUBO/I.

56.  Cenbckoxo3siiicTBeHHOE BogocHaOxeHue. CucteMsl BOJ10-
CHaOKeHusl.

57.  TpeboBaHus, NMperbsIBIIeMble K KAUECTBY XO35HCTBEHHO-
MMATHEBOW BOJIBI.

58.  VYiyuuieHue kauecTBa MUTHEBOU BOJIBI.

59.  BonmocHa0xeHHE U3 MOBEPXHOCTHBIX HCTOUHUKOB.

60.  BonocHaOxeHue U3 MMOJ3EMHBIX HCTOUHHKOB.

61. I'maopaBiamueckuii pacyeT BOJOIPOBOTHBIX CETEH.

62.  Bopnonamopnsle 6amHu. OnpeneneHue eMKOCTH Oaka.

63.  DkcruryaTarus CHCTEM BOJAOCHAOXKEHUS.

64.  OcHoBBI KaHanu3anuu. Pacder ynoBuTens HePTENPOAYK-
TOB.

[ITkasia ¥ KpUTEPUH OLIEHUBAHUS OTBETA 00YUaIOLIErocsi IPEACTaBICHbI B TA0IHIIE

IIkaJua Kpurepum oueHnBaHus

Orenka 5 BCECTOPOHHEE, CHCTEMATHYECKOE 1 riryookoe 3HAHHE NMPOrPaMMHOT0 Ma-

(oTHHHO) TepHala, yCBOCHHE OCHOBHOM U 1OMOHHTEbHOM JHTEPATYPbl, PEKOMEH-
JIOBaHHOW IPOrpaMMOM TMCUUILIMHBL, TPaBUJIBHOE PELICHHUE 331a4H.
MOJIHOE 3HAHHWE MPOrPaMMHOr0 MaTepuasa, yCBOEHHE OCHOBHOM JHTepa-

Onenka 4 Typbl, PEKOMEHJIOBAaHHOM B IpPOrpaMMe, HaJu4ue MaJlO3HAYUTEIbHBIX

(xoporo) OIIMOOK B pEIIEHUU 3aJaud, WIK HEeIOCTATOYHO IOJHOE PACKPBITHE CO-
JIep’KaHue BOIIpoca.

Ortenka 3 3HaHHE OCHOBHOT'O MPOrpPaMMHOr0 MaTepuaia B MUHUMaJIbHOM OOBbEME,
MOTPEIIHOCTH HEMPUHIMIINAIBHOTO XapaKkTepa B OTBETE HA DK3aMEHE U B

(YIOBIETBOPUTENHHO)

peIIeHUH 3a]1auu.

Onenka 2 npo0esbl B 3HAHUSIX OCHOBHOT'O NMPOTPaMMHOI0 MaTepuaia, NMPUHIUIIU-

(HEYTOBJIETBOPUTEIHLHO)

aJbHBIC OITHOKHU IIpH OTBCTEC HA BOMMPOCEHI M B PCIHICHUH 3a1a4H.
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JUCT PETUCTPAIIMA U3MEHEHUM

Howmep
u3-
MEHe-
HUS

Howmepa nucros

3aMCHCH-
HBIX

HOBBIX

aHHYJINPO-
BaH-HbIX

OcHOBaHME I BHECEHUS N3MEHEHUH

Ilonnuce

Pacmud-
POBKa 1oj-
TUCH

Jlata BHECe-
HUS U3MEHE-
HUSA
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