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PaGouas nporpamma mucimmmmmmgss «'unpasnuka u THIPOITHEBMOIIPUBO COCTAB-
JICHa B COOTBETCTBUM C YUeOHBIM IIJIAHOM 110 IporpamMme GakaiaBpuaTa

ABTOMATH3AIMS TeXHOMOIHYeCKHX TIPOLECCOB U MPOU3BOACTB (B MALIMHOCTPOE-

HUH), YTBEPK ICHHBIMH:

- VI 09HOU (OpMBI 06yueHus «28) aBrycra 2020 ropga;

- JULSL 3309HOH (GopMBI 06yueHHUS «28) asrycra 2020 ropa;

CucTeMsl U TexHIYeCKHE CPEAICTBa aBTOMATU3ALMH U yIPABIICHHUS;

YTBEPK/ICHHBIMHU:

- VIS O4HOM (hOpMBI 00ydeHus «28) aBrycra 2020 rona;

- JUISL 3209HO# (OpMBI 06yueHus «28) aBrycra 2020 roga;

Pabouas mporpamma mmcrmmHmLL onmobpeHa Ha 3acemaHuu Kadeapsr

«OHEpreTHKa M TeXHOIOTHS MeTa/IORY «31» aBrycra 2020roza, poToKo Ne 1.

Pabouyro nmporpammy cocrasu
TIOIIEHT F‘Q’ Q Lovh o B.A. Cagenben
CormnacoBano:

3aBenyrommii kadenpoit 4
e B.U. Morukun
«OHEPreTHKY M TEXHONIOTUH METAILIOBY N.

Crenpanuct no yqe6Ho — MeTouuecKoii paGore /
y4e0HO — METOIUYECKOTO OTIEIa ’ I'.B. Ka3zaukoBa



1 OFBbEM JUCHUAILINHBI

Beero: 3 3auetHrx equnmip Tpynoemkocru (108 akanemuyeckix 4acoB)

Oynas gopma 00yYeHHs

Buy yueGuoit paborer Ha scro apc- Cemectp

IMHATUIAHY 4

AyauTopHbIe 3aHATHS (xoHTakTHAS paboTa ¢ npenoaasare-

JIEM), BCEro 4acon 32 32

B TOM 4HCJIe:

Jlexiunu 16 16

JlaGoparopusie paGoTsr 16 16

IpakTryeckue paGoTsr - -

AYIMTOpHEIE 3aHATHS B HHTEPAaKTHBHOH opme, yacos - -

CamocrosiTesnbnas pabota, Bcero yacos 76 76

B TOM 9mcie:

Hpyrue Bunbl camocrosTebHON paboTer 58 58

(camocTogTenBEHOE U3YHIEHHE TeM (pa3jielnor) JHCIHILIHHEL)

Iloaroropka x 3a4ery 18 18

Bun npomesxytounoii arTecTAlHH 3ayer 3auer

Obmas TpymoeMKocTs HCHUIIHEL] H TPYI0€MKOCTD IO Ce- 108 108

MeCTpaM, 9acoB

3aounas gopma o0yuenus
Buz yue6uoit paGoTsr Ha seto nrc- - Seweup: |

IHILTHHY 6

AyauTopHbIie 3aHsTHS (koTakTHAZ paGora ¢ npenogaBare-

JIeM), BCEro 9acos 4 d

B TOM YHCJIE:

Jlexumm 2 2

JlaGoparopusie paGoTsr 2 2

IIpaktuyeckue paGoTsr - 5

CamocrosTennnas paGora, Beero 1acos 104 104

B TOM YHCJIe:

Ioarororka KOHTpOIBHOM paboTEI 18 18

Hpyrue Bugs camocrosTensHoi paboTE 68 68

(caMocTosTEIEHOE H3YUYCHHE TEM (pasz[eJIOB) JHCITHIIIAHE )

HoaroroBka k 3auery 18 18

Bun npomexyrounoii aTrecTalnuu 3ager 3auer

Obmas TpynoemxocTs AMcnumIMHLL 1 TPYAOEMKOCTE II0 ce- 108 108

MeCTpaMm, 4acoB




2 MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA3OBATEJBHOM ITPOI'PAMMOBI

Hucuunnuna «uapaBauka u TU/IPOTTHEBMOIIPHBO» OTHOCHTCS K BapHa-
THBHOU 4YacTu b1.B.04.

W3ydeHre MUCIUILTHHED GasupyeTcs Ha pe3yibTaTax 00yueHHs, chopmupo-
BaHHBIX NP U3YYEHUHU CIIEIYIONMX AUCIUATLINH:

- OU3UKa;

- Maremaruka;

- TeopeTnyeckast Mexanmuka;

- ConpoTtuBnenue MarepHaos;

- HauepraTensHas reomerpus u WHXeHepHas rpaduka.

3HaHUs 10 TUCIUIUIAHE HEOOXOMMUMBI IUIs BBIIOTHEHHS BEIIyCKHOH KBaJIH-
(QuKaroHHOM paboTH 1 TIOCIIeIYIOIIEH pabOThI IO HAMIPABIEHHIO OATOTOBKH.

TpebGoBanus k BXOJHBIM 3HAHHAM, YMEHUSM, HABBIKAM 1 KOMIIETEHITHSM:

- YMETb HCII0Ib30BaTh TEXHUYECKYIO JOKYMEHTALIHIO,

- BIaJICTh METOJAMKaMH pacyeTa THAPoaspOMeXaHUKH;

- YMCTh aHAIM3UPOBATH TEXHUYECKYIO HHMOPMAIHIO;

- 3HATh [I0Ka3aTeN i paboThl MAITHHOCTPOUTENIEHOTO 000py10BaHus;

- OBITH CIIOCOOHBIM OLIEHHMBATH TEXHHYECKOE COCTOSHIE MalllHHOCTPOUTEIb-
HOTo 00OPYIOBAaHHS 1 CTAHKOB,

3 INIAHUPYEMBIE PE3YJIbTATHI OB YUEHUSA

Lensio ocsoenus mucumminebl « WAPaBIHKa ¥ THAPOHEBMOABTOMATHKA
SBIICTCS IONYIeHHE 00y4arolMMKC SHAHUH, yMEHHH U PAKTHYECKHX HABEIKOB
B 00/1aCTH MEXaHWKH >KHIKOCTeH U rasos, THIPOIHEBMOMAIIHH, THIPOITHEBMO-
IIpHBOJIa ¥ aBTOMATHKH, HUCHONB3YEMBIX B MAIIMHOCTPOECHHH H TEXHOJIOTHYECKHX
KOMIIEKCax sl 3KCILyaTallid, OOCIyMBAaHHS MOJEPHH3ALUMM U PEMOHTZ Ma-
IIMH U 000pyIOBaHUS.

3amaveli MUCHHTIIMHEL IBISETCS:

- H3y4EHUE OCHOBHBIX 3aKOHOB MEXaHUKH )KHUAKOCTH U raza;

- O3HAKOMJICHUE C THIIAMH U NPHHIHIIAMH JAEHCTBUS THAPO U ITHEBMOCHCTEM;

- OBJIAJICHHE METOJAMHU pacyera THIOBBIX CXeM THAPO M ra3oIpUBOJIOB, TH/-
PO ¥ THEBMOABTOMATHKH.

Komnererimu, GopMupyeMsie B pe3ynsTaTe 0CBOSHHUS MHCIUILIAHbL:

IIK-8 crioco6HOCTH BBHIIONHATE pabOTH IO aBTOMATH3ALME TEXHOJIOIHYe-
CKHMX IPOIIECCOB M IIPOM3BO/ICTB, HX O0ECIICUEHHIO CPEACTBAMH aBTOMATH3AIMH K
YUIPaBICHUs, TOTOBHOCTBIO HCIIONB30BATh COBPEMEHHEIE METOABI M CPEJICTBA aB-
TOMaTH3alllH, KOHTPOJIS, THArHOCTHKH, MCIIBITAHUH W YIpaBJIEHHs IIPOLECCAMH,
’KU3HCHHBIM [IMKJIOM IIPOAYKIMH U ee kKadecTBoM (15.03.04.).

IIK-6 crioco6HOCTh MPOU3BOAUTE PACUETEI M MPOSKTHPOBAHHE OTAENBHBIX
0JIOKOB M YCTPOMCTB CHCTEM aBTOMATH3AINH U YIIPABIEHHS U BBIOMpATh CTaH-
AApTHBIC CPEICTBA ABTOMATHKH, H3MEPUTENIbHOM U BEIYMCIIATENHHOM TEXHUKH IUIS



IPOCKTHPOBAHHS CHCTEM aBTOMATH3AIHH U yTIPABICHHS B COOTBETCTBHA C  TeX-
HUYECKUM 3afaHueM. (27.03.04.).

B pesynbTare usydeHus nucouruaHEL o0yvarommiica ToinKeH:

- 3HaTh OCHOBHBIE 3aKOHBI MEXAHUKH KAIKOCTH U raza (ams I1K-8, ITK-6);

- 3HaTh yCTPOHCTBO U PabOTy TEXHONOIHYECKHX MALIHH 4 00opymoBaHus
(s TIK-8, TIK-6);

- 3HaTh METO/BI M cpencTBa aBTOMATH3allMH, KOHTPOJISL, JUArHOCTUKH, HC-
nbITaHui (s IK-8);

- YMeTb NpPOU3BECTH pacueT TMAPABIMYECKHX H TA30BBIX CHCTEM, IIOZO-
Oparb Heo6XOAUMOE 06OPYOBAHME TEXHOIOTHYECKHX MalllkH ¢ COIIaCOBaHHEM
XapaktepucTuk (s [TK-6);

- YMETb OnpefensTh NapaMeTphl TEXHHIECKOrO COCTOSHILS JJIEMEHTOB THJI-
PaBIMYCCKOTO M ra30BOTO 00OPYIOBaHHs TEXHONOTMYECKHX MAIIHH (IIK-8, TIK-
6);

- Bragers HaBbikamu BEIGOpa TexHOIOTHH, HHCTPYMEHTAIIBHBIX CPEJICTB U
CPCACTB BEIMUCIIUTEIBHOW TEXHHKH, CUCTEM aBTOMATH3AIUM U KOHTPOJISA, THATHO-
CTHKH, HCIIBITAHUH ¥ yIpaBlieHus Npou3socTsoM ([1IK-8, [1K-6).

4 COAEP)KAHUE TUCIUILINHBI

4.1 YueOHO-TeMaTHYECKH IJIaH

KoumuecrBo yacos
KOHTAKTHO# paboThl ¢ mpenogaBaTeem
Pv6 Aamep HaumenoBanue pasgena, TpakTi. JlaGopa-
Yoexx | pasmeJia, TeMBI Jexkuun TOpPHBIE
TeMBI 3aHATHS paboTst
O4YH | 33204 | OYH | 3204 | 09YH | 3204
1 Bgenenue. 1 - - - - -
5 OcHOBHBIE 3aKOHBI THIPO- 3 5 ) ) 6 i
Pybext 1 a3pOMEXaHUKH
3 Pacuer ruppasnuyeckux u ra- 4 ) - i ) )
30BBIX CHCTEM
PyGesxnerit konTpoIs Ne 1 - - - - 2 -
4 JlunaMuueckue THIpaBJIHYe- 2 i i i 5 i
CKH€ MalllHHbI
5 OO6neMHBIe rUIpaBIHUCCKHE 5 ) . ) 9 i
MAaITHHBI
PyGesk 2 6 I'unpaBiyeckue u MHEBMATH- 5 5 ) i 5 2
YECKHE ITPHBOIEI
Amnmaparypa ynpasieHus u
? aBTOMATHKH I'HJIPaBIHYECKHX 2 - - - - -
IIPHBOJIOB
PyGexubiit koHTpoms Ne 2 - - - - 2 -
Beero: | 16 2 - - 16 2
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4.2, Conep:xanne JEeKIHOHHBIX 3aHSTHII

Pasoen 1. Beeoenue.
Hpenmer «uppasnuka u FHAPOIHEBMONIPUBOMY, POIIE K MECTO NUCIAILTHHE]
B CHCTEME MOATOTOBKH CHEMAINUCTOR 110 KOHCTPYHPOBAHHIO U SKCILTyaTalUK MO-
OWIBHEIX ManmH, Kparkuit ouepk paseurms THAPABINKK Kak Haykd. Pons pyc-
CKHX Y9ICHBIX U HHXXCHEPOB B Pa3BUTHH MEXAHUKI XUIKOCTH H raza.

Paszoen 2. Ocnosnsie 3axon cUOpoaIpomexanuku

Tema 1. @uzuvyeckue Ceolicmea jcuokocmeli u 2a3o0e
ITnotHoCTS, CXKMMaeMOCTh, TEeMIEpaTypHOe pacuiupeHne, BI3KOCTb.

Tema 2. Cunw Oeiicmeyiouue ¢ scudkocmu,

Hasrnenne, enumaumsr M3MEpCHUs naBieHus. OCHOBHOE ypaBHeHHe THapo-
CTaTHKH. 3akoH ITackans. Cuna masnemms Ha TIOCKY0 M KpHBOJHMHEHHYIO Teja.
pocreiimme runpomarms:: THAPOIIpece, rHAPOMY TBTHINIHKATOPEL.

Tema 3.3axonor kunemamuxu u Ounamuxu cudrocmu,

OcHoBHEIE MOHSTHS U OIPENCNCHNS: yCTAHOBUBITHECS M HEYCTAHOBHUBILIHE-
CS1 IBMXKEHHSA JKHUIKOCTH; HAIOPHOE | Oe3HarnopHoe Teyenue; THHUS TOKa, TpyOka
TOKa, sMeMeHTapHas cTpyiika. Pacxon ®umkocTy. YpaBHeHHe Hepa3pHIBHOCTH I10-
TOKa XXUAKOCTH. YpaBHeHke Bepry iy,

Tema 4.Pesicumbl mevenus ycudrkocmu,

/lBa peXuMa TedeHHs KHIKOCTH: JIaMHHApHBIA M TypOyneHTHBIH. OCHOBEI
TeopuH nopodus. Kpurepun Peiinonssca, Ditnepa, Dpyna.

Tema 5.I'udpaenuyuecxue homepu nanopa 6 mpyéax.

MecTHble U nuHElHHEIE THAPaBIMYECKUe MOTepH Haropa B Tpy6ax. Gopmyia
Beiic6axa. [Torepn HArlopa MpH JJaMHHapHOM Tedenun. ®opmyna Ilyaseiis. TTo-
TEPU Hamopa MpH TYpOYJICHTHOM TE€YEHHH KHIKOCTH. Kosdduuuent nuneiinoro
colpoThBineHus - Jlapcu. I'magkue u mepoxosaTsre TpyObl. ®opMyisl Jlapcu-
Betic6axa, brasuyca, AnpTuryns. Homorpamma Konpbpyka-Vaiira.

Temab. Hemeuenue scudxocmu uz omeepcmuii u HacaooK.

HUcreyeHnne KHOKOCTH W3 Majioro OTBEPCTHA B TOHKOH creHke. CikaTue
ctpyu. Koobduimenrs cxarus, CKOPOCTH TE€YCHHA H pacxojlia XHAKocTH. IToxg-
THE Haca/Ka. THIIBI HacaoK U MX MCIONb30BaHKe.

Paszoen 3. Pacuem zudpasnuueckux u zazoewix cucmen.

Tema 1. Pacuemst mpybonposodoe. §

IToHATHE NPOCTOro M CIOKHOTO Tpy6onpoBooB. ['uapasnuyeckuii pacuer
TPyOOIPOBOJIa C WCIIONB30BAHHEM ypaBHEHHUS Bepuynmi. Tpu 3anaum pacuera
IPOCTOTO TPYOOIpPOBOA: OLpee/IeHHe HAMOPa, pacxona ¥ noabop auamerpa. Ha:
PAJUICIILHOE M TIOCIIENIOBATENIPHOE COEAMHEHNE TPYGOIPOBONOB. PasBeTBIeHHBII
Tpy6ompoBoy.

Tema 2. I'udpagnuueckuii yoap.

CyIHOCTE SIBICHHS IHMAPABIHYECKOrO yaapa. OnpezeneHune BEIHYUHBI T10-
BBIIICHUS NaBNICHUS TIpU rUapaBmuieckoM ynape. Dopmyna XKykosckoro. Mepsrt
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OOpBOBI ¢ THIPABIUYECKAM yIaPOM.

Paszoen 4. lunamuyeckue zudpasiuyeckue Mauiumol

I'unpasnudeckue MamuHel. Knaccudukanus rumpomanmy. Hacocs u TUAPO-
ABHTraTeNy. JIonacTHble HEHTPOOEXHbIE H OCEBbIe HACOCH! M TypOHHEL ITapaMeTpsl
HacOCOB: HaIop, moaayva, MomHocts, KII. I'naponepenaun. Ycerpoiictso 1 pabo-
Ta rUApoMyQTsl. Paboure xapakTepucTiku. ['uapoTpanchopMaTopsr: yeTpoicTBo
¥ pabora, pabodue XapaKTepUCTHKH, 06JaCcTH IPUMEHEHHSL.

Pa3zoen 5. Obvemusle zudpasnuueckue Mawiumol.

Knaccupukanus o6beMHBIXTHApPOMAIHH. YCTPOHCTBO M paboTa, paboune
XapaKTEPUCTUKH MOPIIHEBBIX, IUIYHXXEPHBIX HACOCOB. POTOpHBIE THIPOMAIIMHEL:
IECTEPEHHBIC, BUHTOBBIE, IJIACTUHYATEIE, AaKCHANIEHBIE W paauansase. OcobeHHo-
cri paboTsl, pabodue Xapakrepuctrku. Cioco6bl peryIHpoBaHMs H 06acTH Ipu-
MEHEHHMS.

. Pasden 6. I'ndpaenuyeckue u nneeMamuueckue npueoobl.

Tema 1. I'uopasnuueckue npueodoi

Obmas xapakTepucTHKa THIAPOIPHUBOLOB. YCTpoiicTBO, paboTa U o6iacTu
nprMeHeHus. ['uapasnudeckue anmapatsl. PaciipenenuTenu: 3010THUKOBEIE, Kpa-
HOBBI€ U KJIamnaHHsle. Hasnavenne u obnactu npumeHenus. Kiamausr: npenoxpa-
HUTEJIbHBIE, PEAyKI[MOHHbIE M 0OpaTHEIe. Y CTpoiicTBO, Ha3HAueHue U pabora Xa-
pakTepuCTHKH. JI[poccenu: Ha3HaueHHe, yCTPOUCTBO u pabora. BemoMorarensHas
1 00CIy)KHBarolas anmapaTypa H yCTpOMCTBa. ANNaparsl IS IOINep KHBAHUS
paboTOCIIOCOOHOCTH NPUBOAOB: (UIBTPbI, AKKYMYJISTOPHI, PECHBEDPE], MacI06aKH,
OTHETYUIMTEH, KOHAUIMOHEPBI, COENUHUTENbHAS allliaparypa.

Tema 2. Ilnesmamuueckue npugoosl.

Komnpeccoper. HasHadenue, yctpoiictBo u pabora. Knaccuduxarms. TTues-
MojBHraTe]d. IIHeBMaTHYecKue NPUBOABI TPAHCIIOPTHO-TEXHONOTMYECKHX Ma-
IIIMH, CPEJICTBA [IHEBMOABTOMATHKH.

Tema 3. Ocnosbl pacuema 2udpasIUYecKUx U RHEGMAMUUECKUX RPUEOOOE.

CxeMBI IpUBOMIOB C 3aMKHYTOH U Pa30MKHYTOU I[HPKYJIALKEN, CIIOCOOBI pery-
NAPOBaHUA WX paboTel. KoMOMHHMpOBaHHBIE IPUBOABL. MeETOIMKH pacyera, MOJ-
0opa obopynoBanus. CocTaBaeHHe THAPO U ITHEBMOCXEM.

Pazoen 7. Annapamypa ynpasienus u agmoMamuKu ZUOPAGIUYECKUX U
NHEEMamuU4ecKux npueoooas.

Anmapatypa cTa0UIH3alMy ¥ CHHXPOHU3AIMH JIBUKEHHUS BEIXOJHEIX 3BEHEEB,
CIIeIAIINE TIPUBO/JIBL.

4.4. JIaGopaTopHble 3aHATHS

H HopmaTtus Bpe-
ome
= e.ﬂ[:n HaumenoBanme paszaena, HanmenoBanmue J1aboparop- MeHH, 4Jac.
e TEMBI HOI1 paGoThI thopma oOyueHus
TeMBI
O4YHAas | 3a04Has
2 OcHoBHEIE 3aKOHBI THAPO- Ompenenenne pexxuMoOB Teye- 9 )
a3pOMEXaHHUKH HUS KHJIKOCTEH
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OKcIepHMEHTABHOE OIpe/ie-
JIEHUE SHEPIHH MOTOKA JABHKY-
HIeAcs KUIKOCTH, HIUTFOCTPH- 2 -
PYIOIIEE claraeMble ypaBHEHHS
bepuymmm
OKCIEepUMEHTANBHOE H Pacyer-
HO€ OIpee/IeHHEe INHEHHBIX 2 -
TH/IPaBIHYECKUX OTEPb.
PyGesxHbrit koHTpOH 1 2 -
4 JluHamuyeckue runpasande- | Mcnbitanue eHTPOGEKHOTO 5 )
CKHE MAITHHBI Hacoca
5 |Obweume rgpaamrsecine | DUEEYIEEOR | o |
MAalIuHBI
00YnX XapaKTepHUCTHK
I'mapasmuyeckue i MHEBMAaTH- Hayscte IPHAmAA paGoTs
6 00BEMHOTO I'HIPABIHYECKOTO 2 2
YECKHE IIPHBOJEL.
IIPUBOJIA
Py6esxHb1il KOHTpONE 2 2 -
Beero: | 16 2

4.5. Koutposbnas paéora(fuis 3a04noit GpopMel 06ydeHus)

IIpuMepHast TeMaTHKa KOHTPOJIBHOM paboThl COCTOUT B pEIlleHHH 3a1ad 110
pasnenam Kypca:2, 3, 4, 5,6. 3aja4u BKIIOYAIOT PacyeThl MApaMeTpoB paboTEl
IIPOCTEUIINX THAPOMAIIIMH, PACIETEI PACXOA KHIKOCTH M COCTABIISIOIIMX YPAaB-
HEHUs bepHyIuTH; pacueTsl mapaMeTpoB paboTs! pa3oMKHYTOro TpyGoIpoBoa ¢
HacoCHOM moja4eii u 06bEMHOTO I'HIPONPUBOLA BO3BPATHO — IIOCTYNIATEIEHOTO
HJIH BpaIllaTeIbHOrO AecTBUS. [/l BOCCTaHABNUBAIOIMXCSA CTYIEHTOB IpeIara-
©TCS HanucaHue pedpepara WM pellleHUe 3a1a4 MOTEMATHKE 3THX Pa3/ieioB aHaJIo-
THYHO KOHTPOJIBHOU pabdoTe.

3. METOAUYECKHUE YKA3ZAHUSA JJISI OBYUYAIOIIUXCS
1O OCBOEHHIO JTUCITUITJINHBI

IIpy mpociTymMBaHUU JIEKIHH PEKOMEHIYETCsS B KOHCIIEKTE OTMeYaTh BCe
Ba)KHbIE MOMEHTEI, HA KOTOPBIX 3a0CTpAET BHUMAHHE IIPEIOfaBarTellb, B YaCTHOCTH
T€, KOTOPbIC HAlpaBIeHEI HA KAYECTBEHHOE BHITIOJIHEHHE COOTBETCTBYIONIEH 1a60-
paTopHO# pabGOTHL.

[IpemomaBaTenieM 3aIIaHUPOBAHO HCIOJNB30BAHKE TIPH YTEHHM JIEKIMH U
IIPOBEJICHUH MPAKTHYECKMX 3aHATHH TEXHOIOTMH yueOHOM! muckyccuu. [TosTomy
pexoMeHayeTcs (PUKCHPOBATh JUIA Ce0s HHTEPECHBIE MOMEHTEI C IEJII0 HX aKTHB-
HOro 00CYXIEHH Ha IUCKYCCHH B KOHIIE JIEKIIWH WK JabopaTopHoil paGoThL.

3aJI0rOM Ka4eCTBEHHOTO BEBITIOJIHEHHS J1a00paTOpHBIX paboT ABJIAETCS ca-
MOCTOSITENIbHAS IIOATOTOBKA K HUM HaKaHyHE IIyTeM IIOBTODEHHS MaTepHaoB
JeKnuid. PexoMeHyeTcsl MOArOTOBUTE BOIIPOCHI IO HESICHEIM MOMEHTaM M 00Cy-
JWTh UX C MPEToiaBaTeieM B Hadaie J1abopaTopHOi paboTHL.

IIpenonasarenem 3amIaHUPOBAHO PUMEHEHHE HA JIAOOPATOPHBIX 3aHATHAX

TEXHOJIOTHUH paBBHBaIOIlIEI:'ICH KooIlepalnuHl, KOJICKTHBHOTO B33HMOHefICTBHﬂ, pas-
8




bopa KOHKpeTHBIX cuTyammii. ITosTomy IPUBETCTBYETCS I'PYNIIOBOM METOJ BEI-
MONTHEHHUA TA00PAaTOPHEIX paboT U 3alIMTH OTYETOB, 4 TAKIKE B3aMMOOLICHKA B 00-
CYXIEHUE pe3yIbTaTOB BBITOJTHEHMS 1ab0paToOpHEIX paboT.

H1st TeKyIero KOHTpPOJIS yCIeBaeMOCTH O OYHON popme ob6yderus mpermo-
flaBaTelleM HCMOJb3yeTcs OaliibHO-peHTHHIOBas CHCTEMa KOHTDOJS M OIEHKH
aKaJieMU€CKOH aKTUBHOCTH. [103TOMY HACTOSATENBEHO PEKOMEHIyeTCs TINATEIbHO
npopabaTeIBaTh MaTepHal AMCIMILIMHEI [P CAMOCTOSTEIBHOM pabote, y4yactso-
BaTh BO BeeX (hopmax 0OCYKICHHs U B3aMMONEHCTBIS, KaK Ha JEKIHAX, TaK U Ha
abOPaToOpHEIX paboTax B MENAX JNYUIIEro OCBOCHHS MaTepHalla U MOJNyYeHHs BbI-
COKO# OLIEHKH I10 pe3yJIbTaTaM OCBOEHHS JTUCIAILIHHEL

CaMocrosTensHas paboTa Mojpa3syMeBaeT CaMOCTOSTEIbHOE H3y4YeHue
Pa3eNoB MHUCHUIIMHEI, IIOATOTOBKY K JabOpaTOPHBIM 3aHATHSM, BBIIOJHEHHE
KOHTPONIEHOH pabOTHI ¥ 3a9éTa (111 3a04HOI (hOpMBI 00y4YeHHsI) TIOArOTOBKY K
PYOEXKHBIM KOHTPOJIAM M 3a4eTy (I7Isl O4HOM (OpMEL o0yueHus).

PexoMenzyemas TpyI0eMKOCTb CaMOCTOATENBHON PaGoThI IIPEJICTaBJICHA B
Tabmuie:

PexomMeHnIyeMblii pesxuM caMocToATE ILHOM padoThI

Pexomenayemasn
Haumenonanne SENIEREIE Ly
= aKaj. vac.
BH/IA CAMOCTOATEIbHOI paboThI
¢popma obyuenus
Ounas 3aounas
CamocTosiTe/IbHOE H3yUeHHe TeM JUCIHILIHHbI: 48 67
Beenenue 1 1
OCHOBHBIE 3aKOHEI ['H/IPOA3POMEXaHUKH.
CHnia JaBneHns JUIKOCTH Ha IUTOCKHE W KPHBOIHHEHHBIE CTEHKH, 8 10
IIEHTPBI JABJICHHSI.
PaBHOBecHeE XHIKOCTH B ABHKYIINXCS COCYIAX 9 12
PacueT ruzipaBIHYeCKHX B FA30BBIX CHCTEM.
JlunaMIdecKkue ruApaBIMYeCKAC MAIIHHEL 9 12
Crpy#HBIe THIPOMAIUKMHEI, THAPOIEPENAtH.
OOBbeMHEIE THAPABIMICCKHE MAIITHHEL 8 12
Bo03BpaTHO — moCTyHaTe/IbHEIE B POTOPHBIE THAPOMAIIKHEL
I'nnpasnuyeckue ¥ MHEBMATUYECKHE IIPHBOIEL. 8 10
Crnensiine npuBobL.
ANNapaTypa ynpasieHus H aBTOMATHKY THIPABIHYECKHX IPHBOIOB 6 10
CuuxpoHm3anus U crabum3anus paboTsl 06bEMHOIO THAPOIPHBOAA
IloaroroBka K JIaGOPATOPHLIM 3aHATHIM 6 1
(1o 1 gacy Ha Kakmoe 3aHsATHE)
IloaroTroBka K py0e:KHBIM KOHTPOJISM 4 )
(o 2 yaca Ha Kax/IIi py6ex)
BErImnonneHne KOHTPOIbHOM paboTE — 18
IMoaroroBka K 3a4éry 18 18
Bcero: 76 104




6. ®OH/I OIIEHOYHBIX CPEACTBIISA ATTECTAIIMA 110 AACIIATIIIMHE
6.1. Ilepeuens oneHOYHBIX cpeacTB

1. bannbHO-peHTHHIOBAs CHCTEMa KOHTPOJIS M OLEHKH aKaeMUIECKOH aK-
TUBHOCTH CTyAeHTOB B KI'Y (a1 o4Hol dopmbl 06yuerns).

2.0T4eTsI CTyIeHTOB 110 1a60paTOpHBIM paboTam

3. BaHK TeCTOBEIX 3aaHuil K PyOeKHBIM KOHTpOJIIM Ne 1, 2 (g o4HOIM
(bopMbl 00yueHus).

4. IlepeyeHp BOIIPOCOB K 3adery.

5. KonTponsHas pabora (mist 3204H0# (opMEI obyuenus).

6.2. Cucrema 6a/11bHO-peHTHHIOBOI OLEHKH
paldoThl CTYAEHTOB MO AHCHHILIHHE

Ne | Haumenosa-
Conepxanue
HUe
1 | Pacpenene- Pacnpenenenue 6ay1oB 3a 4 cemectp
HHO Gauios B T Bunonse.
3a CEMECTPHI " | Hue u3amp- . . .
o BHIIAM Bun 5 IMoceme- HHE R PyGexmublii | PyGexubiii | PyGexubiit
N yueOHOH | HHE Jek- npax- S KOHTPOJIb KOHTPOJb | KOHTPOJbL | 3ader
y4eOHoili pa- paboThI: Uit THYE- p Nel Ne2 Ne3
60ThI, cpokm CKHX . —
paboTam
coaud  yged- paGot
HOH paboTel | Bamm-
(ﬂﬂBOHﬂTCH Had o8 - o 36 Io 13 o 13 - Jo 30
10 cBeJeHus | OUCHKA
CTYICHTOB Ho 6-t1
Gamos 3a
HA [epBOM
6 P 2-X vaco- Ha 4-if Ha 8-ii
FUCUHOM il 8 nexumit BYIO Jiabo- Jlabopa- nabopa-
3aHATHH) qp i no - paropHyio TOpHOI TOPHOI -
’ 1 Gamny paboty pabote pabote
(6m.p. 2-x
JaCOBbIX)
2 | Kpurepuit nepecuera
putep P 60 u MeHee GamnoB — HeyIOBIETROPHTEHHO, (ne3auer) ;
0aJuIOB B TPaIHIMOH-
61...u Oonee GaILIOB — YOBIETBOPHTENBHO, (3auer);
HYIO OILICHKY IT0 HTO- i
rav paGoTH B cemect- | |+ 90~ Xopomo;
P 91...100 — oTnmyHo.
pe | 3a4eTa
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3 | Kputepuu JOIycKa K Jna jponyeka k [IPOMEXYTOYHOH aTTecTamuu (3auery) crymenr
TPOMEXYTOUHOM aTTe- | NOJKEH HABPATh O UTOram TEKYIIEro | pyOexHOr0 KOHTPOIIS He MeHee
CTaluH, BOSMOKHOCTH | 50 621108 1 nosKen BHIIOTHHTE BCe J1a00paTopHble paGoThL,

ITOJIYYCHUS aBTOMATH- g nonyvenus “ABTOMATHYECKH» CTYNCHTY 3auera HeobXo MO
HECKOro 3ayeTa (9Kk3a- | Habpars CICAYIOLICE MHUHHMAbHOE KOMHYECTRO Baslios:

MCHAIHOHHOH OLICHKH ) - 61 s MOJIYYCHHS «aBTOMATHYECKHY 3ayeTa.

N0 TUCLUILTHHE, BO3- Ilo cornacopanmio ¢ TIPCIONIABATENIEM CTYNEHTY, MOIYT BbITh 110-
MOXHOCTD ITOJIyYeHHSI | GABJIEHB] AONONHUTEbHEIE (OOHYCHBIE) GasLipl 3a AKTUBHOCTh HA KOH-
OOHYCHBIX Ga/U1oB CYJIbTAllMAX, aKTHBHOE yyacTHe B Hay4HOH W MeTojuueckoii pabore,

OPUIHHATIEHOCTD PHHATBIX PENICHHIl B Xoje BBIIOJIHEHHA J1abopaTop-
HBIX paboT, 33 y4acTHE B 3HAYHMBIX Y4eOHBIX H BHEYYeOHBIX MEpOIpH-
ATHAX Kaephl U BBICTABIICH 3ayeT «aBTOMAaTHYECKHY,

|

4 | ©QOpMBI U BB yueo- B cnyvae ecmu k IIPOMEXYTOYHOH arrecTanuu (3auery) maGpana
HOH paboTh! Jyts CymMa menee 50 Gayntos, CTYACHTY HeoOX0MMO Habparh HeJlocTarolee
HEYCICBAIOMMX (BOC- | KOMMYECTBO GaIoR 3a CHCT BBINOJIHEHHS JIONIOJHUTENLHBIX 3alaHHii, 110
CTaHOBHUBIIUXCS HA KOHIa nocieiHel (3aueTnoil) negenu cemecrpa. [pu atom Heobx0 MO
Kypce 00y4enus) cry- IpopaboTaTh MaTepHa Beex HPONYIIECHHBIX J1a60paTOPHEIX pador.
ACHTOB JIJIS TONyYeHHUs DOpMBI JIOTIOJIHHTEIBHEIX 3aMaHni (HAa3HAYAIOTCS [IpernogaBaTe-
HEAOCTAIIHX 0a/UIOR JIEM):

' ’ B KOHLIE ceMecTpa - BBUIOIHEHHE M 3alMMTa NPONYINEHHOH 1abopaTopHOii paGoThl

(IpH HEBO3MOXKHOCTH JIOTIOJIHATENEHOTO  IIPOBECH IS aboparopHoii
paboTe! npenoxasarens YCTaHABIHBACT POPMY HOMOTHHTEIBHOIO 3aja-
HHU3L [0 TEMATHKE MPOMyILeHHOd 1ab0paToOpHOH paBoTh! CaMOCTOSTETh-
HO) — J10 8 GaIoB;

JluxBHOaMs akaxemmyeckix 38/I0IDKEHHOCTEH, BOSHHKIIHX H3-3a
Pa3sHOCTH B y4eOHBIX miaHax [IpH IIEPEBOJIE MITH BOCCTAHOBIEHHHY, po-
BOJIUTCS ITyTEM BBITIOJIHCHHS JOMIOIHATEIBHBIX 3a/1aHul, popma u 06b-
CM KOTOPBIX ONPEAEIISIETCS IPEIIOAaBATENEM.

6.3.1lpouenypa ouenuBanus PE€3YJ1bTATOB OCBOECHHUS AHCHHIIIHHL]

Pybexuble xoHTpomu nposojstes o [TOMOIIBIO TECTOB, KOTOPhIE COCTOSAT
M3 BOIPOCOB M BapHAHTOB OTBETOB I BeIOOpa. Pexomenmyercs mis sroii LEeTH
MCIONL30BATh CHCTEMY MOINEPKKH y4e6HOro niponiecca KI'Y KESS, B kotopoit
MOTYT OBITb CHOPMHPOBAHBI TECTORLIE 3allaHust, anbTePHATHBHBEIM BapHAHTOM
MO3KET OBITh TECTHPOBAHUE B CHCTEMe ACCHUCTEHT.

3a4eT nposomuTes B (opMe ycTHOro oTsera Ha BOIIPOCHI W3 NEpeYHs BO-
ITPOCOB K 3a4ery.,

[lepen mposenenmem kaxmoro PYO@IKHOrO KOHTPOMA mpenomaBates npo-
pabaThlBaeT CO CTYNEHTAMH OCHOBHOM MaTepHall COOTBETCTBYIOLIUX Pa3/elioB
AHCLHUILIMHEL B (opMe KpaTKoii JTeKIUH-IHCKYCCHH.

BapuanTer TecToBbIx 3amaHMIH AN py6exHoro KouTponst Ne 1 cocrost uz 13
BOIIPOCOB, 11 pyOe)HBIX KOHTpoJIeit No2— u3 13 BOIIPOCOB.

Ha kaxnoe tectuposanue pU pyOeXHOM KOHTpOJIe CTYIEHTY OTBOIUTCS
Bpems He MeHee 30 MUHYT.
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IIpenionaBarens oueHuBaer B Gamiax PE3YJIBTaThl TECTUPOBAHHS KaXKIOI'0
CTYACHTA M0 KOIMYECTBY NPABUNBHEIX OTBETOB M 3aHOCUT B BEIOMOCTS ydeTa Te-
KyIlleH yCIIeBaeMOCTH.

Pesynbrarel  Texkymero konrtpons YCIIEBaeMOCTH, 3a4éTa 3aHOCATCH
TIPETIO/IaBaTeNIeM B 33a4ETHYIO BEIOMOCTh, KOTOpasi CAAETCS B OpraHU3aMOHHEIH
OTZeN MHCTHUTYTa B JCHb NPHEMA 3a4eTa W BBHICTABIISIOTCS B 3aYETHYIO KHIDKKY
CTyJEHTa.

6.4. Ilpumepnl oneHOYHBIX CPEeACTB /151 PyGesKHOro KOHTPOJIS U 3a4éTa
TecToBBIe Bompock! k pybesxxHOMY KOHTpOIO Nel

OcHoBHOe ypaBHEHME THAPOCTATHKH OIpenenseTcs?

BapuanTs! orsera:

a) IPOM3BENIEHUEeM JaBIeHHUs ra3a Hall CBOBOIHOM MOBEPXHOCTBIO K ILIOIALH CBO-
60/1HOI TIOBEpXHOCTH;

0) pasHOCTEIO 1aBeHys Ha BHEMIHEIH IIOBEPXHOCTH H Ha JHE COCY/a;

B) CyMMO# JaBJIeHHS Ha BHeIIHE: TIOBEPXHOCTH JXKHIKOCTH M TaBICHHS, 00YCIIOB-
JICHHOI'O BECOM BBIIIEIEKAIIMX CIIOEB;

I) OTHOMIEHHEM PACCMATPUBAEMOTO 00beMa KUJIKOCTH K IIJIOTHOCTH U TIIyOMHE
IIOTPYKEHHS TOUKH.

O6beM KUIKOCTH, pOTeKaoIuMii 32 CIMHULY BDEMEHH Yepe3 KHBOE CeUeHHE
Ha3bIBaeTCs?

BapuaHnTs! oTBera:

a) pacxoJ| MOTOKa,

0) 00BEMHBIH NOTOK;

B) CKOPOCTb II0TOKa;

I') CKOPOCTbh pacxoa.

HYeMy paBHO THAPOCTATHYECKOE AABIEHHE B TOUKe A ?

fa=2 ke
Abidiite]
=W/ =
T ey
_______ A
TR el g i
Ak

BapuanTs! otsera:
a) 19,62 kIla;
6) 31,43 klla;
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B) 21,62 I1a;

r) 103 kITa.

Kax nsmenurest yron nakmona co6oxuoi IIOBEPXHOCTH B LIUCTEpPHE, ABHUIAOMIEH-
Csl C IOCTOSIHHBIM YCKOpPEHHEM?

BapuanTs! oteera:

a) cBOOOZHas TIOBEPXHOCTS IpUMeET (HopMy mapadobr;

0) OyzmeT uaMeHsThCS;

B) cBOOOAHAs TIOBEPXHOCTh Oy/I€T TOPU30HTANBHA;

I') HE U3MEHHUTCH.

YpaBHenue bepHymHu 1 peansHOM BA3KOIT KHIKOCTH HMEET BUL 7
Bapuanrer otsera:

2 2
pg 2g pg 2¢g

2 2
5)31+_‘ﬁ_+3_=32+§+3£+2};;
pg 2g pg  2g

R B ]

E)zl+-——+oai—=zg+——+cc2ﬁ+ ki
28 'pg 2g  “pg
P
3 SR/ R ISP R I E h
1 1 2 2
FE & PE &

JlunelHbIe ToTepy BHI3BAHEL?
BapuanTs! oTsera:

a) CHJION TPEHHS MeX/Ty CIIOAMH JKUIKOCTH,
0) MECTHBIMH CONIPOTHBITEHUSIMHY;

B) JUIMHOH TPyOOIpoBOa;

I') BA3KOCTBIO KHIKOCTH.

BiwsieT 11 pexxuM IBHKEHUS KUIKOCTH Ha THJIPAaBIIHYECKOE CONPOTHBIIEHHE 7
BapuanTs! orsera:

a) BIIUSET;

0) He BiMseT;

B) BJIMSAET TONIBKO MPH OIIpeIeIeHHBIX YCIIOBHSIX;

I') [IpY HATMYHMH MECTHBIX THAPABINIECKUX COIPOTHBIICHHAH.

IIpu nomave >XUAKOCTH IO MOCIIENOBATEILHO COCIMHEHHBIM Tpybornposoaam 1, 2,
U 3 pacxo KHUIKOCTH B HUX?

Bapuantsr otsera:

a) Q=01+ 0x+ Qs

0) 01> 0> O
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B) 01< 0,< Q3
NQO=0=0,=0;.

XapaKTepUCTHKOM Hacoca Ha3kIBaeTCS?

BapuanTer oreera:

a) 3aBUCHMOCTB W3MEHEHHS JIaBIICHHS U pacxo/ia py U3MEHEHUH 9acTOTHI Bpalle-
HUS BaJia;

0) ero reometpuyeckue XapaKTEPUCTHKH;

B) €70 TEXHHYECKHE XapaKTePUCTHKH: HOMUHAIBHOE JaBJIEHHE, PACXOM W 9aCTOTa
BpameHus Bana, KIIJI;

I') 3aBUCHMOCTB HAIlOpa, CO3aBAEMOT0 HACOCOM H,jqc OT €T0 TOfa4H IpH mocTo-
SIHHOHM YacTOTe BPaILlEHHs BaJIa.

YKaxuTe Ha pUCYHKe T€OMETPUYECKYIO BEICOTY HATHETAHHS?

Bapuanter orsera:
a)l;
0) 2;
B) 3;
r) 4.

I'unpapnmdeckuMy MaITMHAMY HA3BIBAIOT?

Bapuantsr orsera:

a) MalllUHEI, BEIpabaThIBAONIHe SHEPTHIO U COOOLIAIOIIHE €€ KUAKOCTH,

0) MaIiHbl, KOTOPBIE COOBMIAIOT IIPOXOAIIEH 49epe3 HUX XKUIKOCTH MEXaHIue-
CKYIO SHEPTHIO, JIMOO0 MOIYYalOT OT KUIKOCTH YacTh SHEPTHH H IIEpeiatoT ee pa-
6o4uM opraHam;

B) MaIMHEI, CLIOCOGHEIE paGoTaTh TOTBKO IIPH UX IIOJTHOM IOTPY)KEHHH B KU~
KOCTb C COOOIIEHHEM UM MEXaHHIECKOH SHepriuu IPUBOAA;

T') MaIUHEI, COEIMHSIOIIHECT MEXIY COGOM CHCTEMOI TpyOOIpPOBOIOB, IO KOTO-
PBIM ABWXKETCA paboyast JKUIKOCTh, OTAAIOIIAS SHEPTHIO.

TecroBsle Bompocs! k py6exHOMY KOHTpOmro No2

Ha prcynke m300paxkeH MopIIHEBO# HacoC IPOCTOTO AEHCTBUSA. YKaxXUTe Helpa-
BIJIbHOE 0003HAYECHHUE ETO IEMEHTOR?
14



BapuanTer otsera:

a) 1 - mumunap, 3 - mrok; 5 - BCACBIBAIOLIMH TPYOOIIPOBOJ;

0) 2 - nopiuens, 4 - pacxomHbIH pesepByap, 6 - HarHeTaTeIbHEIH Kiamnan;
B) 7 - pabouas KaMmepa, 9 - HaITOpHEI TpyOomposox, 1 - uummHmp;

I) 2 - nopumens, 1 - yunansp, 7 -pabodas Kamepa.

Kakoif runpasnnyeckuii a;ement 1300paXKeH Ha pUCyHKe?

L)

L
BapuanTsr oTsera:

a) THNPOPACTIPENCTUTE/IbABY X THHEHHBIAYE THIPEXTO3ULIMOHHEIIA;

0) ruapopacnpenenuTeNEIeTEIPEXTHHE HHBIH JIBYXITO3UL[AOHHBIH;

B) THIPOPACTIPEETHUTEND IBYXIO3HIHORHEIH ¢ YIPABICHHEM OT 3JIEKTPOMArHHUTa;
T) THAPOPACIIPENEIUTENb KIATAHHOTO THIIA.

I'mpponepenaua - ato

BapuaHThl oTBera:

a) cucTeMa Tpy6OIPOBOIOB, IO KOTOPHIM IBHKETCS IKHIKOCTE OT OJIHOTr'O THJIPO-
dJIEMEHTA K APYTOMY;

0) cucTemMa, OCHOBHOE HasHaueHHe KOTOPOH SIBIsLeTCS nepeaadya MeXaHuIecKoi
SHEPTHH OT IBUTATENIs K UCIIONIHUTEIEHOMY OpraHy IIOCPEACTBOM paboueit K-
KOCTH;

B) MEXaHUJeCKasi [iepe/iaya, paboTaromas TIOCPEICTBOM JEHCTBHS Ha HEe SHEPrHU
JBHIKYILEUCS JKUIKOCTH;

I) mepejaya, B KOTOPOH XHUAKOCTb [0/ AefCTBHEM nepernaja JaBlIeHUd Ha BXOe H
BBIXOJIE TH/IpOANTIapaTa, COODLUAET €0 BEIXOXHOMY 3BEHY JBHIKEHHE.

Hacoc, B K0TOpoM KHAKOCTS IepeMeIaeTcs o, aeicTBHEM LIEHTPOOEIKHEIX CHIL,
Ha3bIBaeTCA?
BapuanTsl oteera:
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a) JIONAaCTHON LeHTPOGEKHBIIT Hacoc;

0) monacTHoit oceBoit Hacoc;

B) IOPIITHEBOH HACOC HEHTPOOEKHOrO AeiCTBHS;
r) nuddepernmanpHbLt LIEeHTpoOeKHBIH Hacoc.

Kaxkoli runpasnmueckuii snement H300paXkeH Ha pHCYHKe?

A

w
Bapuanrel oreera:
a) KIanaH 06paTHSIf;
0) xiaman PeIYKIIMOHHEIIH;
B) KJIallaH HAaIIOPHBIIA;
I) KJIalaH epenasna qaBIeHHii.

Kaxoii runpasimuyeckuit snement H300pakeH Ha pUCYHKe?

BapuanTer otera

a) THIPOHACOC PEBEPCHUBHBI;

6) runponacoc perynupyemsti;

B) THAPOMOTOD PEBEPCHBHEIN;

I') TeIUI000MEeHHHK.

Ha xaxom prcynke uzobpasken IIOPIIHEBOH HACOC ABOMHOIO JNeHCTBUS?

s g o
T 3
O 6)
.
T
IR 9

Kaxkoii runpasnuyecknii snement n300paXkeH Ha pHCYHKe?
T

a) KJanaH 00paTHBIIL;

0) Apoccens peryaupyeMsiii;
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B) Apoccenb HaCTpauBaeMBIii;
T) KJIallaH pexyKIHOHHBI.

Hacoc, B xoTopom KHIIKOCTE NIEPEMEILAETCS IO AeHCTRHEM LOEHTPOOEXKHBIX CHIL,
Ha3BIBaeTCs

a) JIOMacTHOM LEHTPOOEKHBIH Hacoc;

0) nonacTHO oceBoii Hacoc;

B) IIOPIITHEBOH HACOC IEHTPOGEKHOro NelicTBUS:
r) nuddepeHumanLHbH LEHTPOOEKHBIN Hacoc.

Meroj pacyera TPYOOIPOBOJOB ¢ HACOCHOH [I0laYel 3aKII0YaeTCs

a) B HAXOXIEHUH MaKCHMATBHO BO3MOXXHOH BBICOTBI ITOABEMA JKHAKOCTH IIyTeM
TIOCTPOCHHUS XapaKTePUCTHKH TPy 60mpoBoa;

0) B cocTaBnenuy ypasuenns BepHynmw nnist HawaneHoit 1 KoHeuHOMH Tovexk Tpy-
Oonposona;

B) B COBMECTHOM IIOCTPOEHHHY Ha OIHOM rpaQuKe KPHBBIX IOTPeGHOrO Hanopa u
XapaKTEPUCTHKY HACOCA C NOCHEAYIOIIHM HAXOKISHUEM TOYKH UX IIepeceyueHHs,
I) B ONIpeNeNeHAH CONPOTHBITEHHS TPYOONPOBOIA ITyTeM 3aMEHBI MECTHEIX CcoIpo-
THUBIICHUH SKBHBAJICHTHBIMHE JTHHAM,

Ipumepnslii nepevens BOIPOCOB K 3a4eTy

[E—

Cuigi, ACHCTBYIOLIHE Ha XHIIKOCTb. Enunannel napnenus.

2. OcHOBHOe ypaBHeHwHe THIIPOCTATHYECKOT'0 JABJICHHS.

3. ColicTBa xkunkocTeit: BASKOCTE, INTOTHOCTE, C)XUMAEMOCTb, TEMIIEPATYPHOE
pacimupenue,

4. Curna maBleHHs KHUIKOCTH Ha TLIIOCKYHO U KPHBOJIMHEHHYIO CTEHKY.

5. Usmepenue naBnenus. Hpubops! juis usmepenus nasnenms,

6. BumBI MBHOKEHHS KHIKOCTH.

7. XapaKTepHCTHKH TOTOKA.

Pacxon sxunxoctn. Vpasuenue HEPA3pHIBHOCTH.

. I'eomerpudeckas u sHeprernueckas HHTEpIIpeTalus ypaBHeHus bepry .

0.I'padugeckoe n3obpasenmue ypaBHeHUsI bepHyu i peansroit (Bs13K0i1)

KuKocTH. M3MepeHne cKOpoCTHOro Hamopa.

11.I'nnpasnudeckue notepyn (o6mme ceeienist). @opmyna Belic6axa, Jlapcu.

12.0cHoBBI F€OMETPHYECKOT'0 ITOL00HS.

13. PeXUMBI TeUeHMS KUIKOCTU B TpyOax.

14.Teopust TaMHHAPHOTO TeYEHHS KUTKOCTH B Tpybax.

15.3axon ITyaseiins.

16. TypbynenrHoe Teuenue xunxocty. ITonsTre o TTIAJKHX U IIePOX0BATHIX
TpyOax.

17.BnusHue TaMUHapHOro Ciios Ha COLIPOTHBIICHHE LIEPOXOBATOCTH IIPH TY-
OyJeHTHOM TeYeHHH XHITKOCTH. I'paduxn Huxypanze, Mypuna.

18.I'unpapmuueckuii pacuer npocroro Tpybomnposoa.
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19.TTocnenosarensHoe, TlapajlIeIbHOE ¥ Pa3BETBICHHOE COeUHEHHE TPYGO-
IIPOBOJIOB.

20.Pacger pazomkHyTOTO TPyOOIpPOBOJA ¢ HACOCHOM momayeit JKHIKOCTH.

21.21.06mue noHsTHS O THZpaBIdeckux MammHax. Kiaccudukanus runpo-
MallyH,

22.JluvHaMHYecKHe ManyHEL. Knaccudpukanus. Ocuosnsle XapaKTEePHCTHKH,

23.YcTpoiicTBo 1 pabora TomacTHOro Hacoca, XapaKTepUCTUKH JIONACTHOTO
Hacoca.

24.00beMHEBIE THIpOMAIHMHEL, X Kiaccubukamnus. CBolcTBa W OCHOBHEIE Xa-
PaKTEPUCTHKH.

25.06peMHBIE MaIIHHEL BO3BPaTHO-TIOCTYNIATENBHOIO AEHCTBHSL. Y CTPOICTRO U
pabora.

26.PoTopHble 06beMHBIe THApOMAIIHHEL Mx Knaccuuxanus. VcerpoicTso u
pabora.

27.PoTopHO-BpamaTenbHbIe MAITMHEL YeTpoiicTBo 1 pabora.

28.POTOPHO-MOCTYNATEBHEIE MAITHHEL YcrpotictBo u pabora.

29.Hasnauenwue, ycTpoiictso, paGota u COCTAaBIIAIOLINE 3JIEMEHTEI THAPOIPH-
BOJA.

30.I'mzpopacnpenenurenu: HasHadeHue, YCTPOHACTBO U paborTa.

31.I'ufpoKnanaHbl: TUIIE, Ha3HAYEHHE, YCTPOHCTBO U pabora.

32.I'unpoapoccenu: HasHa4YeHHe, yCTPOUCTBO U pabora.

33.Pacuer rupponpusoma. O6mme HalpaslIeHUS.

34.0OcHOBHEIE CXeMBI THAPONPHBOIOB. OG03HAYESHHE ITEMEHTOR THIPOIIPUBO-
Jla Ha TUIpOCXEeMax.

35.CxeMBl peryTHpOBaHAS THAPOTIPHBOLOB.

36.06peMHOE perynupoBaHue THAPONIPHBOJOB. JIOCTOMHCTBA ¥ HETOCTATKH
0OBEMHOTO PeryJIMpOBaHHUS.

37./IpoccenbHoe perynupoBaHue rHaponpuBoaoB. Ero nocronncrsa u Heno-
CTaTKH.

38.Crabunm3anis U CHHXPOHH3ALMS [BHIKEHHS BBIXOJIHBIX 3BEHBEB THAPOIIPH-
BOJA.

39.Cnensimue ruiponpuBOIBL.

IIpumepHas TeMaTHKA KOHTPOJIBLHBIX paGoT
(11 3209H0# hopMEI 06y UeHs)

TemaTrka KOHTPONBHON PabOTE COCTOMT B PEIIEHMH 32124 10 paszenam
Kypcea: 2, 3, 4, 5,6. 3ajauy BKIIIOYAIOT pacyeTHl napaMeTpoB paboThI MPOCTeli-
IIMX THAPOMAIIHH, pacdEThl PacX0fa KUIKOCTH M COCTABISIIOIMX YPaBHEHHUS
BepHym; pac4eTsl mapaMeTpoB paGoTEl pa3OMKHYTOrO TpybonpoBoaa ¢
HAaCOCHOH 1ojia4el 1 06BEMHOTO THAPOIPHBOIA BO3BPATHO — IOCTYNATEeIBHOTO
MY BPAIIATEJIbHOTO NeHCTBUS. 3aJaHHs KOHTPOJIBLHOM paboTHl JaHEl B METO-
AHYECKUX YKa3aHUSAXK BBITIONHEHHIO CAMOCTOSTENBHOM pabOTHI IO JHCIH-
IIMHE TU/IPABIMKA ¥ I'M/IPOITHEBMOIIPHBOI.
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6.5. ®ong onenounnIx cpeacTn
Honwelit 6ank 3amanmii s TEKYIIETo U pyOeXHBIX KOHTpOIeii, TIPOMEXKY-
TOYHOH aTTeCTalUH 10 AHUCLUILTAHE, NI0KAa3aTeNH, KPUTEPHUH, IIKAIE Ol[eHUBAKHS
KOMIIETEHINH, METOMHUYECKHE MAaTepHaIbl, ONpeJeNsIoIIHe IPOLEAYPhl OLEHUBa-
HHs 00pa30BaTeTBHBIX PE3YIIETaTOB, NPUBEACHBI B y4eOHO-METONMIECKOM KOM-
INICKCE NUCLHILIMHEL

7. OCHOBHAS ¥ TONIOJIHATEJILHA $I YUEBHAS JINTEPATYPA

7.1. OcHoBHas y4yeGHas JIHTEpaTypa
1. I'unporasonunamuka :yue6.mocobue / AA. Kymunos. — M. : UTHOPA-
M, 2018. — 336 c. — (Briciee oOpazoBanye: bakanaspmar). Jloctym uz 9BC
«Znanium.comy .
2.Tuxonenxos, B. I1. I'unpasnuka v ruaponpruBoE! [OnexTpoHHEI pecypc]
: yue0.mocobue / B. T1. TuxoHeHKOB. - M. : MT" ABT, 2005. - 112 ¢. : 54 uu. - Ho-
ctyn u3 ObC «znanium.comy

7.2. lonoHuTeNLHAST yaeGHast JIHTEpaTypa
1. Tuxounenxos, B. I. T W]IpaBIHKa ¥ THAPONPUBOAEL. YacTs 2. I'maponpuso-
Jbl [DieKTpoHHBIH pecype] : y4eb.nocobue / B. I1. TuxoHeHKOB. - M. MI'ABT,
2005.-40c. : 35 m. - Hoctyn u3 3BC «znanium.comy.
2.Tuxonenkos, b. IT. I” HApaBIHieckue MamuHbl. Yacts 2. TypGuns! [Dnek-
TPOHHEIH pecype] : yu. mocobue / B. IT. TuxoHeHKOB, - M. : MI'ABT, 2005. - 92 c.
: 62 ui. - loctyn u3 DBC «znanium.comy.

8. YYEBHO-METOAWYECKOE OBECIIEYEHME
CAMOCTOSTEJBHOM PAEOTHI OBYYAIOLIUXCH

MeTonuueckie pekoMeHAMH K BEIOTHEHMIO nabopaTopHEIX paboT:

1.M3yuenue dusmueckux cpoiicTs KUIKOCTH [ DIIeKTPOHHEI pecypc]: me-
TORMYECKHEC yKa3aHHs K BBITOIHEHHIO Ta60opaTopHO# paGoTH Mo Kypcy THpaB-
TTHKH, TH/POMAIINH ¥ I'HJPOITHEBMOIPHBOAA [UIsl CTYEHTOB CIIeHAIbHOCTEH
190601, 190603, 190201, 190202, 260601, 151001, 151002, 220301, 280101,
140211, 150201, 050502 / Munucrepcrso 06pazoBanus u Hayku Poccuiickoii Qe-
Aepatmu [1 1p.] ; [coct.: B.A. Capenbes]. - OIeKTPOH. TEKCTOBBIE jaH. (THIl dhaii-
na: pdf ; pasmep: 276 Kb). - Kyprau: Msnatenscrso Kypranckoro rocymapcreen-
HOro ynusepcurera, 2009. - 11 c.:— Toctyn u3 35C KI'V.

2.DKCIIEpUMEHTAIBHOE OTIpe/ielIeHHE SHEPrUM IOTOKA JBUKYILEHCS KUIKO-
CTH, HILTIOCTPHPYIOIIEE CllaraeMble ypaBHeHUs bepHym [OnexTponHSIif pecypc]:
METOMIECKUE YKasaHHs K BBIIOJHEHHUIO JTabOpaTOPHON paGoTHl 110 Kypcy THI-
PaBIMKH LNt CTYNEHTOB cCremuaibHocTeil 190601, 190603, 190201, 190202,
260601, 151001, 151002, 220301, 280101, 140211, 150202, 050502 / Munucrep-
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CTBO 06paszoBaHus u Hayku Poccuiickoii Denepanumy, Kyprauckuii roCy1apcTBEH-
HBI yHUBepcHrer, Kagenpa «duepretuxn u TEXHOJIOTHH METAaILIOBY» ; [cocT.:
WM. Usanog]. - ONeKTPOH.TEKCTOBEIE naH, (THn daiina: pdf ; pasmep: 394 Kb). -
Kypran: Usnarenscrso Kyprauckoro TOCYlapCTBeHHOTO yHHBepcHTeTa, 2010. - 8
¢. Hocryn u3 DBC KI'V.

3.Onpenenenue pexuma Teqems KUIKOCTH [DNeKTPOHHEII pecypc]: Meto-
AHYCCKHE YKa3aHUS K BBINOJHEHHIO 11abopaTopHoii paGoTk! Mo KypCy FHApaBIHKA
H T'HIPONTHEBMONPHUBONA IS CTYIICHTOB  crenansHocTel 190601, 190603,
140211, 050502, 220301, 260601, 280101, 190201, 190202, 150202, 151001,
150202 / Munucrepcrso oOpa3oBanus u Hayku Poccuiickoit OQenepanun [u gp.] ;
[cocT.: B.A. CaBenses]. - ONeKTPOH.TeKCTOBBIE maH. (Tun daiina: pdf : pasmep:
202 Kb). - Kypran: Wz natensctro Kypranckoro T'OCYAapCTBEHHOrO yHHBEpCHTE-
Ta, 2008. - 8 ¢. loctyn u3 OBC KTV,

4. Wsydenue npuaummma paboTer o6wveMHOrO TU/IpaBIHYECKOTO IpHBOIA
[OnexkTpoHHEIit pecypc]: MeTonuueckue ykasanus k BBITOJIHEHHIO 1a00paTopHoif
pabotel Mo mucnummEe « UIPaBIHYIECKHE M IHEBMATHYECKHE CHCTEMED) IJIst
CTYICHTOB HampasneHus 190600.62 / Munucreperso o6paszopanus u Hayku Poc-
cuiickoii ®eneparuy, Kyprauckuii TOCYNapCTBEHHBIA yHHBEPCHTET, Kadenpa
«OHEPreTHKa W TEeXHOIOIHS ME€TaioB» ; [coct.: B.A. CasenbeB]. - Diek-
TPOH.TEKCTOBbIE NaH. (THIl Gaiina: pdf ; pasmep: 303 Kb). - Kypran: Usnarenscrso
Kyprauckoro TOCYNapCTBEHHOTO yHuBepcutera, 2014. - 12 c. Hocryn us DBC
KT'Y.

5. Usyuenue ycrpoiicrsa OOBEMHBIX HACOCOB U NocTpoeHue paboyux xa-
PAaKTEPUCTHK [DNEKTPOHHBIH pecypc]: mMetomuueckue ykazamms x BBITTOJTHEHHIO
11ab0paTopHO# paboTs o KYpCy THAPABIHKH, THAPOMAIIHE U THAPOTIHEBMOIIPH-
BOZIa U CTYJEHTOB CIIeLUANIBHOCTEL 190601, 190603, 190201, 190202, 260601,
151001, 151002, 220301, 280101, 140211, 150202, 050502 / MuHHCTEpPCTBO 06-
Pa3oBaHusA M Hayku Poccwuiickoii OQeneparmu, Kyprauckuit TOCyIapCTBEHHEIH
ynusepcuter, Kadenpa «dnepretuxa u rexmonorus METaInoB» ; [cocT.: B.A. Ca-
BeNbeB, .M. HBanos]. - ONEKTPOH.TEKCTOBbIE JIaH. (Tun daiina: pdf ; pasmep: 913
Kb). - Kypran: Usnaremscrso Kypranckoro rocynapcreensoro YHHBEpPCHUTETA,
2011. - 11 ¢. Mocryn u3 DBEC KTV,

6. Hcnbitanue neHTpo6exkHOro Hacoca [SnexTponmnsiit pecypc]: merommae-
CKHE YKa3aHWs K BBIIONHEHUIO J1aGopaTopHOl paboThl 10 AuCHUIIHHE «'unpas-
JIA9ECKUE U ITHEBMATHYECKUE CHCTEMBI» IS CTyZeHTOB HamnpasiaeHua 190600.62 /
MumnuctepcrBo 06pazosanus u Hayku Pocculickoit ®eneparmy, Kyprauckuii roc-
YAApCTBEHHBIH yHHBepcuTet, Kadempa «JHEpreTHKA W TEXHOIOIUS METAIIORY ;
[coct.: B.A. Casenses]. - OIEeKTPOH.TEKCTOBbIE JaH. (THIT hatina: pdf ; pasmep:
687 Kb). - Kypran: Usnarenscrso Kypranckoro rocynapcrsennoro YHHBEpCHTE-
18, 2014. - 12 ¢. Tocrym u3 D5C KTV,

7.OKCIIEPUMEHTAIIEHOE M PacueTHOE OIpENeNeHUe JTHHEHHBIX THAPaBIIHYe-
CKHX T0Teph [DNeKTPOHHBIH pecypc]: MeTomuueckue YKa3aHHA K BBIMOJIHEHHIO
nabopaTopHoi paboTHI 1o KYPCY THIPABIUKH, THPOMAIIMHE U [HAPOTHEBMOIIPH-
BOZa I CTYAEHTOB CIIEIUATbHOCTEL 190601, 190603, 190201, 190202, 260601,
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151001, 151002, 220301, 280101, 140211, 150202, 050502 / MuHHCTEpPCTBO 06-
paszoBanus M Hayku Poccuiickoii Oenepanuu [u ap.] : [coct.: B.A. Capenbes]. -
OJIEKTPOH. TEKCTOBBIE NaH. (tun daitna: pdf ; pasmep: 213 Kb). - Kypran: Usna-
TenscTBO Kypranckoro T'0CYyapCTBEHHOTO yHHBepcuTeTa, 2008. - 10 c.Jloctym u3
3BCKIY.

8. I'mapasnuka u THAPONHEBMOIPHBO), [ DNeKTPOHHBIH pecypc]: MeToguye-
CKHE yKa3aHMs K BBINONHEHHIO CaMOCTOSTENLHOMN paboTEl a1 GakamaBpos
Hanpaenenuns 190600.6 (23.03.03) / MunncrepcrBo o6pazoBanus u Hayku Poc-
cuiickoit Qenepanuu [u ap.] ; [coct.: B. A. CasenbeB]. - DieKTPOH.TEKCTOBbIE
JaH. (Tun daiina: pdf ; pasmep: 389 Kb). - Kypran: Usnatenscrso Kyprauckoro
TOCYNIapCTBeHHOTO yHHBepcuTeTa, 2015. - 19, [1] c.Doctyn u3 DEC KTV,

9. I'mnpaBnuyeckue ¥ nHEBMaTHueCKue CHCTEMEI [JeKTpOHHBIH pecypc]:
METOMMECKHE yKa3aHUA K BBIOJHEHHIO CAMOCTOSTENBHOMN paboTs! 11a Gakanas-
boB HanpaBienns 190600.62 (23.03.03) / MunncrepetBo 06pasoBanus u HayK{
Poccniickoii ®eneparun [u ap.] ; [cocr.: B. A. CagenbeB]. - DnekTpoH.TekCcTOBEIE
AaH. (tun ¢aiina: pdf ; pasmep:432 Kb). - Kypran : Uznarenscrso Kyprauckoro
TOCYAapCTBEHHOro yHuBepcuTeTa, 2015. - 17, [1] c.Joctyn w3 DEC KTV,

Kommnext makaros mo YCTPOHCTBY, KOHCTPYKITHH H 000pyIOBaHMIO TH]I-
PaBIMYECKUX W [THEBMATHYECKHX MALIIHH,

9. PECYPCBI CETHU «AHTEPHET»,
HEOBXOIUMBIE JJISI OCBOEHUS JAACHUITIINHBI

1. dist.kgsu.ru - Cucrema TONEepXKKH yaeOHoro npomecca KI'V:

10. ”HOOPMALIMOHHBIE TEXHOJIOT Hu,
IIPOTPAMMHOE OBECIIEYEHUE
U HH®OPMALMOHHLIE CITPABOYHBIE CHUCTEMBI

Ilpn yrenwun nexmit HCTIOJIE3YIOTCS ClIai/IOBEIE MIPE3EHTAINH, TIIAKATEL

Munumansasie TpeGoBanus k OMEPALOHHON CHCTEME U IPOTPAMMHOMY
obecreyeHuIo KOMIILIOTEpA, HCIOIB3YEMOrO IIPH MOKa3e ClalIoBBIX TIpe3eHTa-
mui: WindowsXP, FoxitReaderPro Bepeus 1.3.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHNE
JACTIAILTNHBI

CrienuanuspoBanHble CTeHIBI 1S BBIIONHEHUS 1a60paTopHEIX paboT Mo
TH/IPABIIMKE, THAPABINYECKHM H ITHEBMATHYECKHUM npuBonam: OJI - 6, OJI - 10,
«Kanenbka». KoMIbroTepHbIit KIIacc, My IbTAMEANHHOE 060pyRoBaHke (epeHoc-
HOH NePCOHANBHBIN KOMITBIOTED, MyTbTHMEIUHHEIA IPOEKTOp, MyIbTUME U HBIH
3KpaH).
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ITPUJIOXEHUE 1

AHHOTanus K paGoyeii IIpOrpaMMe JUCLHILTHHEL
«'upapaBauka u THIPONTHEBMOABTOMATHKA)
o0pa3oBaTensHO IIPOrpaMMBEI BEICIIETO 06pa3oBaHus —
HporpamMMmEl 6akanaspuara
15.03.04 — ABTomMaTH3zauus TEXHOJIOTHYECKHX NPOLeccoB | NPOH3BOJICTB
Hanpasnensocts:
ABTOMAaTH3aUS TEXHOIOrH1€CKHX NPOIIECCOB H NPOU3BOACTR
(B MalllHHOCTPOEHHH)
27.03.04 — Ynpagaenne B TEXHHYECKHX CHCTeMax
Hanpasnenrocrs:
Cucrems! u Texuuueckue CPEACTBA aBTOMATH3ALMH H YNIpaB/eHHs
Tpynoemkocts AMCOUIIHHBL 3 3E (108 akameMuueckmx 4acoB)
Cemectp: 4 (ounas (opma 06yerms)
Dopma IpoMexyTOYHO arTecTanuu: 3ayer
Cemectp:6 (3a0unas hopma oOyuerms)
Dopma npoMesKkyTouHOi aTTeCTaluu:3a4yeT

Conepxanne TuCHHIMHED

Hucuymnuaa «Cunpasnika u THAPOITHEBMOIIPHBO) OTHOCHTCS K 0a30BOii
HacTH NPO(ECCHOHAIBHOTO IHKIA ¥ SBISeTcs OOLIETEXHHYECKOH MUCIUIIIH-
HOH.I'MnpaBnuyeckne u nHeBMaTHuecke TIPUBOJBI HCIONB3YIOTCA BO MHOIHX
TCXHUYCCKHUX YCTPOMCTBAX M TEXHOJOIMIECKUX IIPOLIECCaxX COBPEMEHHOM TeXHH-
KH.

Hucuynnmura «unpasiuka u THIPOTIHEBMOIIPHBO» COCTOHT M3 CIELYIO-
X OCHOBHBIX Pa3/IeNOB:

I'nppasnuku — paszen, B koTopom M3y9al0TCsl OOIINE 3aKOHEI PABHOBECHS
TIOKOA U IBHDKCHHMSA KMIKOCTEH W razos. OHa sBIsSeTCS OCHOBOM TEOPHH THAPAB-
JIAYECKHX MAIIWH U THAPOIHEBMOIPHBO/IOB.

I'HipoMalmHEL, MHAPONPHBOMBI M IHAPONHEBMOABTOMATHKA — B 5TOM pas-
ACJIE U3y4arOTCs 32KOHBI Nepeayi U 0OMeHa SHEPTUM KUIKOCTH U ra3a W MeXa-
HUYECKOH SHEPIuH, a TaKke MallWHEI, YCTPOHCTBA aImapartel, B KOTOPEIX OCYy-
IIECTBIIACTCS ¥ KOHTPONMPYETCs Takoe Npeobpa3oBaHue SHePrHH.
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