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1. OBIIME CBEJEHUA

VYuebnas aucuuruimaa «[ uaporazofuHaMuKa» U3y4aeTcsl B Y4eTBEPTOM CEMECTpeE.
KypcoBas paboTa — nmpeycMOTpeHa B 4eTBEPTOM CEMECTpE.

1.1. ®opma mpOMEKYTOYHON aTTECTALUU:

LIeTBeprII\/'I CEMECTP - 3K3aMCH.

1.2.  Mecro yuebHoI qucuuiuinHbl B cTpyktype OITOIT

VYyeOHas aucuumuinHa [ 'MApOra3oJMHaMUKa OTHOCUTCS K 4acTH, (pOpMHUpPYyeMOW y4acTHUKAMHU
00pa3oBaTeNbHbIX OTHOIICHUH.
OcHOBOM I OCBOEHHS JUCUUIUIMHBI  SBISAIOTCA  pe3yJbTaTbl  OOy4YeHHsI IO
MPEAIECTBYOLUIUM AUCLUIUIMHAM U IPAKTUKAM:
) du3uka;
XUMUs HEOpPraHUYECKas;
MatemaTuueckuil aHaJIu3, HHTErpaibHble U Ju(depeHIaTbHbIe HCYUCICHUS;
PesynbTarel 00yueHus o yueOHOU AUCIUILTUHE, UCTIONB3YIOTCS MTPH U3YYEHUH CIEAYIOLIUX
JAUCHUILUIUMH U IPOXOXKIACHUA ITPAKTHK!
) OcCHOBHBIE NPOLECCHI U TEXHUKA 3aLIUThl OKPYKAIOIIEH Cpe/ibl,
OCHOBLI MOACIIUPOBAHUA TCXHOJOTHUYCCKUX MTPOLICCCOB U alIapaToB.
Pe3ynbpTarel OoCcBOCHHsS yuyeOHOW MUCIUILUIMHBI B JHajbHeimeM OyayT MCHONB30BaHbI MPH
BBIMIOJTHEHUH BBITYCKHOW KBaJIM(UKAIIMOHHON paboThl.

2.  [EJMH U IVIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMUS 1O
JTUCHUILINHE

LensaMu u3yyeHus JUCUUIUIMHBI «I MApOra3oJuHaMuKa SBISIOTCS:

(dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS THIPOTa30AMHAMUKHY;

— (opMHpOBaHUE CHCTEMBI 3HAHWN O 3aKOHAX MEXaHUKHU KHIKOCTH M Ta30B NMPU PEIICHUH
BOIPOCOB 3aIUTHl TEXHOC(EPHI,

— M3YYEHHE TEOPHUHU U NMPAKTUIECKOTO IPUMEHEHHUS THIPOTa30AMHAMUYECKUX MPOLIECCOB MPH
obecrieyeHUH TeXHOC(HEPHOH 0€30MaCHOCTH, CBA3aHHOW C CHCTEMaMU 3aIlIUThI CPEIbl OOUTAHUS;

— mnpuoOpeTeHHWe WHTepeca K HWCTOPUH pPa3BUTHA W JIOCTHKCHHUSM B  OO0JIaCTH
THJIPOTa30 IMHUMUKH;

— pa3BHUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAILHBIX U TBOPUYECKUX CIOCOOHOCTEH
o0yYaromuxcss B MPOLECCe HM3YYCHUS IUCHUIUIMHBL, MPHOOPETCHHWE COBPEMEHHBIX HAayYHBIX
B3TJIAIOB, UIEH B X0J1€ paOOTHI C Pa3IMYHBIMHU UCTOYHUKAMUA HH(POPMALINH;

— UCTIOJI30BAaHUE MPH BHITIOJTHEHUH NMPAKTHYECKUX 3aJaHUI 110 TUAPOTa30IMHAMHUKE METOJIOB
CpaBHEHHs, O0OOOUICHMs, CHCTEMAaTH3allid, BBIABICHHUS [PUYMHHO-CICICTBECHHBIX CBS3EH,
(opMyIMpOBaHUE BBHIBOJOB JUIS U3YUYCHHs PAa3IMYHBIX CTOPOH TEXHOJOTHYECKUX MPOIECCOB, C
KOTOPBIMHU BO3HMKAET HEOOXOMMMOCTh CTAIIKHBATLCS B IPOQECCHOHANBHOM chepe.

(dbopmupoBaHUe y 00y4YarONIMXCs KOMIETCHIUH, YCTAHOBJICHHBIX 00pa30BaTEIbHOM
nporpammoii B coorserctBuu ¢ ®I'OC BO no nanHo# qucuuIuivHe.

PesynbraToMm 00ydeHusi MO y4eOHOW NUCIMILIMHE SIBJSICTCS OBJIAJICHHE OOYydYarolIUMUCS
3HAHUSIMHM, YMEHUSMH, HAaBBIKAMH M OIBITOM JESTEIBHOCTH, XapaKTEPU3YIOIIUMH IpOIece
(GbopMHUpOBaHHS KOMIICTCHIIMA W O0CCIICYMBAIOIIUMH JTOCTH)KCHUE IIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHS y4eOHOM TUCIIUIUIHHEL.



2.1.

2

(DopMpreMLIe KOMIICTCHINH, MHAUKATOPBI JOCTHIKCHU A KOMHCTCHHHﬁ,

COOTHECEHHBIE C TNTAHUPYEMBIMHU Pe3yJIbTaTaMHi 00yUEeHHUS M0 JUCIHILIINHE:

Kox 1 HamMeHOBaHHe

Koa n HaumeHoBaHue

IInanmpyemsblie pe3yJbTaThbl 00yYeHUs

HHANKATOpPA
KOMIIETeHIINH 0 JUCIHILINHE
JTOCTHKEHHSI KOMIIeTeHIIHH
TIK-1 WUJ-T1IK-1.2 Ynotpebnser oOmrue MOHITHS, 32aKOHBI U
CrnocoOeH MpUMEHSThH [IpumeHeHne TEOPETHIECKIX YpaBHEHUS CTATHKH, KHHEMAaTHKH U
COOTBETCTBYIOIIHIA OCHOB (DYM3UKH TIPH PEIICHUU JTUHAMUKH KUIKOCTEHN U ra3os.

(bH3HKO-MaTeMaTHYCCKUI
armapar, MEeTOIBI aHaJIn3a
1 MOACIIMPOBAaHUA,
OCHOBHBIE 3aKOHBI XHUMHUH
U METOJIbI XUMHYIECKOTO
aHaJn3a, OCHOBHbIC
3aKOHBI 3KOJIOTHH U
MPUPOIOTIONB30BAHHS,
TEOPETHUECKOTO U
9KCTIEPUMEHTAILHOTO
UCCIIeIOBAHUS [IPH
pemeHnn
po(eCCUOHATBHBIX
3a1a4

MPHUKJIATHBIX 33124
TeXHOC(EpPHOI 6€30IMacHOCTH

[Ipumensier ocHOBHBIE QHU3NYECKUC
CBOICTBA pPeaIbHBIX KUJKOCTEH U ra3os,
UCIIOJIb3YEMBIX B TeXHOC(hEpHOH
0€30MacHOCTH B KaueCTBE SHEPro- U
TETUIOHOCUTEIIEH, TEXHOJIOTHYECKUX
KOMIIOHCHTOB, CMa304YHbBIX H
OXJIAKTAIOIIUX JKUJIKOCTEH, a TaKkoKe

pa60q1/1x TCJI B IHEBMO- U TUAPOCUCTEMAX.

Hcmone3yeT 3aKOHBI 1 OCHOBHBIE (PU3HKO-
MaTeMaTHIECKUE MOJICTTH MEXaHU3MOB
JIBUKCHUS KHUJIKOCTH.

TIK-5. Criocoben
IIPOBOAUTH HAyYHbIE
HCCIIEIOBAHMS 110
OTHENBHBIM TEMaM
(pa3nenam TeM) B
obactu
mpodecCHOHANTBEHON
EATEIILHOCTH

NJ-TTK-5.2 [TnanupoBaHue

IIpuMeHsieT METOIbI IPOBEACHMS

IIPOBCACHUA OKCIICPUMEHTOB I10 3aJaHHBIM MCTOJUKaM

JKCIEPUMEHTAIIBHBIX C UCIIOJIb30BAHUEM OCHOBHBIX YpaBHEHUIM

WCCIIeIOBaHUN THIPOTa30IMHAMHKH, METOJIOB UX
pelieHust, MOHIATU, TUIIOTE3 U
JIONTYIICHUH.

N-T11K-5.3 " VIMeeT npaKTHYECKH il OMBIT 00PabOTKH H

O06paboTKa pe3yIbTaToB aHajm3a pe3yJbTaToOB pacyeTa ¢

JKCIIEPUMEHTA UCTIOJIh30BAaHHEM OCHOBHBIX YPaBHEHUH

THApOrasoJuHaMuKH.

3. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

O6mmas TpyA0EMKOCTh Y4eOHOM NUCUUIUIMHBI IO y4eOHOMY IIJIaHY COCTABIISET:

0 OYHOM opMe 00yUeHUs — 5

3.e. 160 gac.




3.1.  Crpykrypa yueOHON AUCIUILITUHBI

11 00y4aroUIXCs 0 BUJAM 3aHATHH (04Hast popma oOydenus)

CTpykTypa H 00beM AUCHHUTIHHBI

KonrakTHasi ayauTopHasi padora,

CamocTosiTeJbHasi padoTa

’E gac 00yuaromerocs, 4ac
= 3
o <
= = =
g o $ | EE |8 | 3%
O0BbeM THCHHUILINHBI & 2 o 2 o g5 S 8 2 5 g =
& [ «
0 ceMecTpaM §§ o § = 25 g2 & & "E g E g
S S - 2= R o=
= = =} & 5= == T < R =l =1
s o) = = s =2 a2 | S £«
g 5 S = EE | &5 | E5 | 28|52 &| BE
) = = £ ® S ® £ = Qo S o F =
S = [} = S = © = S = o2, S8 5, S =
S = 9 ] 23 S =] 2P| 8 8O 2
=l I~ = =T = I == 2 % B AR-r— ==
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3.2.  Crpykrypa yueOHOIN TUCIUILTUHBI JIsl 00YUYaIONMUXCs O pa3zesiaM U TeMaM JUCIUILTUHBL: (04Hast popma oOydeHus)
Ilnanupyembie Buabl yue0HOl padoThI
(KOHTpOJIUpYyeMbIe) KonraktHas pa6ora
Pe3yJILTATEL = Buael n gopMBI KOHTPOJIBHBIX
OCBOEHHS: o " - 3 % MepOonpHUsATHIA, oﬁecneqvinamume no
KO (bI) HaumeHnoBaHue pa3jenoB, TeM; & g o 2 o g b 5 COBOKYIHOCTHM TEKYIIIMH KOHTPOJIb
(l)OpMpreMOﬁ(le) ¢opma(bl) MPOMEKYTOUHOH aTTECTAIUH ?'. § ?: ? 8 § g E § yCcIeBaeMoCTH;
Kox:;:::::z:(()? " E E E § 3 E g E & (opMBI TPOMEKYTOTHOTO0 KOHTPOJIS
JMOCTHIKEHHUST 2 = E S § g5 = § ycneBaeMoCTH
KOMIIETEeH i S ol S & ala e
4YeTBEPTHIii ceMecTp
IIK-1: Pa3nea 1. OcHoBbl rugporazoguHaMmuku. I'mapocraTuka. X X X X 18
NA-TIK-1.2 Tema 1.1 2 X DOpMBI TEKYIIIETO KOHTPOJIS
TIK-5: CBoiicTBa XUIKOCTEH 1 ra30B. METOIBI OMpeNeTICHUS U no pazueny I:
NA-TIK-5.2 pacyera. Tabauubl, HoMorpamMMbl. CBOMCTBA CMECEH. 1. koHTpONBHAs padota Nel.
WJI-TIK-5.3 Tema 1.2 2 X 2. 3amura J1a00paTOpHBIX padoT.
I'uppocrarnyeckoe aapienue. Cucrema nudGepeHIrnaibHbIX
ypaBHeHHI Diiepa Al COCTOSHUS MOKOS T'a3a, JKUJIKOCTH.
Tema 1.3. 2 X
OcHoOBHOE ypaBHEHHE TUApOCTATUKH. [IpakTideckoe
MIPUMEHEHUE YPAaBHEHUE THUAPOCTATHUKH.
[IpakTrueckoe 3ansTue Ne 1.1 2
Ormpenenenre u
pacyer nokasarelneil CBOMCTB KUAKOCTEH U Ta30B (TaOHIIbI
HOMOT'PaMMBbI)
[IpakTrueckoe 3anstre Ne 1.2 2
Pacuert naBieHust KUJKOCTEH U ra30B HA JHO U CTEHKHU
pe3epByapoB (eMKOCTEH).
JlaGoparopHast pabota Ne 1.1 2
OnpeneneHue MIOTHOCTU CMECEH KUIKOCTEN
SKCIEPUMEHTAIIBHO U METOJIOM pacueTa.
JlaGoparopnas padora Ne 1.2 1
OrnpexneneHue HACHIMHOM TNIOTHOCTH CHITYYUX MAaTEpPUAIOB.
Jlaboparopnas paborta Ne 1.3 2
JHagnenue. MeTopl U MPUOOPHI IS €r0 U3MEPEHUSL.
JlaGoparopnas padora Ne 1.4 1
H3ydeHne OTHOCUTEIHHOTO TTOKOS XKHUJIKOCTH B COCYJIE,




IInanupyemsble Bujab! yueoHo# padoThl
(KOHTpOJIUpYyeMbIe) KonrakTHas pa6ora
Pe3yJIbTATBI = Bunpl u ¢opMBI KOHTPOJIBHBIX
OCBOEHHSI: o @ = 2 % MepPONpPHUSITHH, 06ecneqpinammne 1(1)
KOJ(BI) HanmenoBanue pasziesioB, TeM; ® g o . g br 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(dhopmupyemoii(bIx) ¢dopma(br) npomMeskyTOUHOI aTTecTaNN g g g &g g g & § yCIeBaeMoCTH;
KomneTeHuuu (i) u =) E g g E“ E é E & ()OpMBI IPOMEIKYTOTHOT0 KOHTPOJISI
o : | 28| S8 | 25 | £ yeneeaemocta
KOMIIeTeH LM = ks S & ala e
PaBHOMEPHO BpAIIAOIIEMCS BOKPYT BEPTUKAJIBLHON OCH.
TIK-1: Paznea I1. 'mppogunaMuxa. X X X X 18 DOpMBbI TEKYILIET0 KOHTPOJISI
WUA-TIK-1.2 Tema 2.1 2 X no pasgeny II:
[1K-5: OCHOBHBIC ITOHATHUS: CKOPOCTH IBIKEHUS PACXOJ KUIKOCTH U 1. koHTpONBHAs paboTa No2.
NJI-TIK-5.2 rasa, 9KBUBAJICHTHBIN nmuametp. [ToTok skunkoctu (raza): 2. 3ammTa J1a60paTopHBIX padoT.
NA-TIK-5.3 HaIlOpHBIN, YCTAaHOBUBILIEHCA. Y paBHEHHE HEPA3PBIBHOCTH
MoToKa. PeXXuM ABMIKEHHMSI IOTOKA.
Tema 2.2 2 X
Cucrema muddepeHIMaNbHbIX YpaBHeHHH DWjiepa s MOTOoKa.
VYpaBHeHune bepHynn i naeansHON XKUIKOCTH. J{narpamma
bepuymm.
Tema 2.3 2 X
YpaBuenue bepHyin s peanbHOM KUIKOCTH. Y paBHEHHE
SHEPreTHIECKOTo OajlaHca MOTOKaA.
Tema 2.4 2 X
[TpuGops! 1y1st 3aMepa CKOPOCTH U pacxoja MOTOKa. DIEMEHTHI
teopuu nogodus. Comio, audbdysop.
Tewma 2.5 2 X
Hcreuenne xxuakocTeit (ra30B) depe3 HaCAIKH U OTBEPCTHS.
KoadpuIimeHTs CKOPOCTH, CHKATHS CTPYH, pacxoia.
Tema 2.6 3 X

TpancnopTupoBKa XUIKOCTH. Hacockl i UX KacCUpUKAIIHS.
[Mapamerpsl paboTbl HacocoB. [TopiiHeBbie HACOCH!: COOCTBEHHO
MOPIITHEBOM, MPOCTOTO NENCTBUA, IITYHKEPHBIM IPOCTOrO
NeHCTBHSA, TUTYHKEPHO-THa(parMoBbIi, ITYHXEPHBIHA JBOWHOTO
JerictBus. CXeMbl M MPUHINI ISHCTBHUS.




IInanupyemsble
(KOHTpOJIUpYyeMbIe)
pe3yJIbTaThbl
OCBOEHMSI:
KO/(bI)
(popmupyemori(bix)
KOMIeTeHUMu (i) 1
HHANKATOPOB
JAOCTHKEHHSI
KOMIIeTeH M

HaumeHoBaHue pa3aeioB, TeM;
¢opma(bl) NPOMEKYTOYHOM aTTeCTALUMN

Buabl yueoHOH padoThl

KonTakTHas padora

JlabopaTopHble

I[IpakTHyeckue
pa6oThI, Yac

3aHATHA, YacC

IIpakTuyeckas

MOJAr0TOBKA, Yac

CaMocTrosiTeJIbHasI

Buae! u ¢gopMBI KOHTPOIBHBIX
MepoNnpusTHH, 00ecrieYnBaloLIHe 10
COBOKYITHOCTH TeKYIIHMii KOHTPOJIb
ycIeBaeMOCTH;

(opMBI IPOMEKYTOYHOT0 KOHTPOJIAA
ycneBaeMoOCTH

Tema 2.7

Lentpobexuspie Hacochkl. Hacockl Apyrux TUMOB (OCEBEIE,
BUXPEBBIE, POTALIMOHHBIE, CTpYiHHBIe, MoHTEX10). [Tondop
HAaCOCOB.

N | Jleknum, yac

> | pabora, yac

Tewma 2.8

[Nepememenne razos. Kommpeccopsl 1 ux KiaccupHUKamus.
BeHTuisTops! oceBbie U IEHTPOOeKHBIe. CXEMBI M TPUHIIATT
nevicTeus. ['a3omyBkH (1IeHTPOOCSKHBIE, POTAITMOHHEIE), CXEMBI U
NPUHLINI IEUCTBUA.

Tema 2.9
Typboxommpeccopsl Bakyymubie Hacocsl. Tuddy3nonabie
HACOCHI, CXeMa, IPUHIK aeiicTBus. [Tog0op KOMITpecCcopoB.

Tema 2.10
Knaccudukanus tpyoorpoBooB. [ mapaBnuueckuii pacueT
TpyOOIpoBoOIa.

Tema 2.11
EcrectBenHas Tara. Y CIIOBUS €CTECTBEHHOU TSTH.

[IpaxTrueckoe 3ansTue Ne 2.1
Pacuer kputepus PeitHomnbica, onpeaeieHue Xxapakrepa
JIBHKEHUSI JKUJIKOCTH U rasa.

IIpakTuyeckoe 3ansitue Ne 2.2
Ormpenenenne THAPONOTEPH B TPYOOIIPOBOIE.
Pacuer mosHOTrO Hamopa B TPyOOIPOBOJIE.

[IpakTrueckoe 3anarue Ne 2.3
IToaGop HACOCOB € UCIIOJIB30BAHUEM KATaJIOra.




IInanupyemsble Bujab! yueoHo# padoThl
(KOHTpOJIUpYyeMbIe) KonrakTHas pa6ora
Pe3yJIbTATBI = Bunpl u ¢opMBI KOHTPOJIBHBIX
OCBOEHHSI: o @ & % MepPONpPHUSITHH, 06ecneqpinammne 1(1)
KOJ(BI) HanmenoBanue pasziesioB, TeM; ® g o . g br 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(popmupyemori(bix) dopma(bl) TPOMEKYTOYHOH ATTECTALIMH g g5 S g E = § yCneBaemMocCTH;
KomneTeHuuu (i) u =) E g g ET E é E & ()OpMBI IPOMEIKYTOTHOT0 KOHTPOJISI
o | BE | S5 | 25 |£: yeneeaemocta
KOMIIeTeH LM = ks S & ala e
IIpakTuyeckoe 3austue Ne 2.4 3 X
OmpeneneHue TEOPETUIESCKON CKOPOCTH UCTEUCHHUSI )KUKOCTH,
BpEMsi OIOPOKHEHUSL EMKOCTH.
Jlaboparopnas padora Ne 2.1 1 X
Omnpeenenne pexxuMa ABIKEHHUS )KUIKOCTH.
JlaGoparopnas padota Ne 2.2 2 X
Onpenenenue MoTeps HAmoOpa B TpyOOIPOBOJIE.
JlaboparopHas paborta Ne 2.3 2 X
Hctedyenune KuUIKOCTH Yepe3 HACAKU ITPU TOCTOSSTHHOM U
IEPEMEHHOM YPOBHE.
JlabopartopHas pabora Ne 2.4 2 X
N3zyuenue ycrpoiicTBa U paboThl HacocOB. M3yueHue paboTh
CTpYHHOTO Hacoca.
JlaboparopHas pabora Ne 2.5 1
W3yuenne ycTporcTBa U paboThI KOMIIPECCOPOB.
IK-1: Pazgea III. JIByxmepHbIe TeueHUS HACATbLHON HeCxKMMaeMou X X X X 18 @OopMBI TEKYILIETO KOHTPOJISI
NA-TIK-1.2 JKUAKOCTH. o pazaeny III:
ITK-5: Tema 3.1 2 X 1. koHTpONBHAs paboTta Ne3.
NJI-T1IK-5.2 [Ipocreiimue TUIOCKHE MTOTEHITHATBHBIE TEUCHUS HEC)KUMAESMOM 2. 3ammTa J1ab0paTOpHBIX PadoT.
NJ-TIK-5.3 UAeAILHON KUIKOCTH.
Tema 3.2 2 X
BesnupkynanrorHoe 00TeKaHne KPYIJIOTO MUIHHIPA.
Tema 3.3 2 X
HupkynsammonHoe 00TeKaHue KPyTIIoTo MIIHHApa. TeopeMa
H.E. XXykoBckoro.
[IpakTuyeckoe 3ansaTue Ne 3.1 2 X




IInanupyemsble Bujab! yueoHo# padoThl

(KOHTpOJIUpYeMBbIe) KonrakTHas pa6ora

Pe3yJIbTATBI = Bunpl u ¢opMBI KOHTPOJIBHBIX
OCBOEHHSI: o @ & % MepPONpPHUSITHH, 06ecneqp£1;ammne 1(1)
KO/(bI) HaumeHoBaHue pa3aeioB, TeM; ® § 5 . g R 5 COBOKYITHOCTH TEKYIIIHH KOHTPOJIb

(popmupyemori(bix) dopma(bl) TPOMEKYTOYHOH ATTECTALIMH g g5 S g E = § yCneBaemMocCTH;

KoMmeTeH (i) u =) E g g 5 E § g3 () OpPMBI POMEKYTOYHOT0 KOHTPOJISt
HHINKATOPOB g 25 S é § E s é yCIIeBaeMOCTH
JOCTHOKEHHS = |§ ; = 8 E‘ = S &

KOMIICTCHIIMHA
Omnpenenenne xapaKTePUCTUK IBMKCHUS KHUIKON YaCTHIIBL:
(YHKIMM TOKa, ypaBHEHUE JIMHUI TOKA M PacXo/l )KUJIKOCTH B
KaHae.
[Ipaktuueckoe 3austue Ne 3.2 3 X
Omnpenenenue MOTEHINATHHOTO TEUSHHS KUAKOCTH BOKPYT
mapa.
JlaGoparopHast paborta Ne 3.1 2 X
Omnpenenenne kodhHUIMEeHTa COMPOTUBIICHHS IIapa IpH
00TeKaHuu 0e3rpaHUYHBIM OTOKOM.
JlaGoparopnas padorta Ne 3.2 2 X
Omnpenenenne ko3 PuienTa cConpoTUBICHUS Iapa Ipu
CTPYHHOM peKUMe 00TEKaAHHS
BrimotHeHME KYPCOBOM pabOTHI X X X X 10 3amuTa KypcoBoil paboThl
JK3aMeH X X X X 24 OKk3aMeH 1o Ouiieram
HUTOI'O 3a 4 cemecTp 36 18 18 X 88
HUTOI'O 3a Bech mepuoj 36 18 18 X 88




3.3. Kparkoe conepxkanue yaeOHON JUCITUTITAHBI
Ne Haumenosanue panena u Conep:xanue pasaesia (TeMbl)
TEMbI TUCHUITJIUHBbI

Pazgen I OcHoBBI ruaporazoauHaMuKku. I'mapocraruka.

Tema 1.1 CBolicTBa KXUIKOCTEH 1 [TInoTHOCTE M yaenbHbIN Bec. BaskocTb. Kunemaruueckuii
ra3oB. MeToipl onpeieicHus | Ko3QHUIMEHT BA3KoCcTH. HbIOTOHOBCKHE U HCHBIOTOHOBCKHE
u pacyera. Ta0nuibl, s)kunkocTH. [loBepxHOCTHOE HAaTsXKEeHKE. UMCThIEe BEIlecTBa U
HoMorpammsl. CBoicTBa cMecu. [IpodyHOCTh, IIACTUYHOCTh CMECEH.
cMmecei.

Tema 1.2 I'mppocratnueckoe
nasieHue. Cuctema IlonsiTve TMAPOCTaTHYECKOTO AABIIEHUS, PA3MEPHOCTH,
muddepeHanbHbIX puOOPHI IS 3aMepa AaBiaeHui. CpoiictBa nasienuns. Cria
YPaBHEHU#M Dinepa s nasjieHus. AGCOTIOTHOE, BaKYyMMETPHYECKOE, a0COTIOTHOE
COCTOSIHHS IIOKOSI rasa, nIaBieHre. AOCOMIOTHBIN U OTHOCUTEIBHBINA TOKOM.
YKHJIKOCTH.

Tema 1.3 OCHOBHOE ypaBHEHUE Cuibl, IeHCTBYOIINE HA KUAKOCTh (MACCOBBIE H
TUIPOCTATUKH. nmoBepxHOCTHBIE). 3aKkoH [lackans. ['mapocraTuaeckuit
[IpakTuueckoe npumeneHne | mapamoxc. CucteMa cooOIAIOIIUXCsl COCYAOB.

YPaBHEHHS THPOCTATHKH.

Paznea 11 I'mapoaunammuka

Tema 2.1 OCHOBHBIE TOHATHS: [TonsTie cpeanelt (ocpeTHEHHOW) cKOopocTH. MaccoBbIi
CKOpPOCTh JIBW)KEHUS, pacxoa | o0beMHBIH pacxo. CMOYEHHBIH IEPUMETP, )KUBOE CEUCHUE.
JKUJKOCTH U rasa, HanopHoe u Ge3HanopHoe 1BMKEHUE, TpuMephl. JlamuHapHBIH
SKBUBAJICHTHBIN AUAMETP. U TypOyJICHTHBIN PEXXHUMBI IBUXKCHHS ®KUAKOCTH. Kputepuit
[ToTok >xuakocTH (Traza): Peiinoneaca. 3gauenus yucen PeliHonpaca. ®usnueckuit
HAITOPHBIH, CMEICIT KpUTEPHSL.

YCTaHOBUBIIIHICS.
YpaBHEHHE HEPA3PBIBHOCTH
MMOTOKa. PesxuM JBIKEHUS
MIOTOKA.

Tema 2.2 Cucrema [TonsiTue naeanbHOM XUAKOCTH. Y IeTbHAsl JHEPTHUS )KUIKOCTH
mudhepeHITnaIbHBIX (moTeHnmanbHas U KnHeTHUYecKas ). [IbezomeTpudeckuii u
ypaBHEHUH Diepa st CTaTUYECKUI Harop.

MOTOKA. Y paBHEHUE
bepuynnu ana uaeanbHOU
JKUJKocTH. Jnarpamma
bepnymm.

Tema 2.3 Ypasuenue bepuymnm ms [TonsiTHe peanbHON KUIKOCTH.
peanbHOM KUAKOCTH. [IpakTryeckoe npuMeHeHue ypaBHeHus bepuysmiu. 3akon
YpaBHEHHE YHEPTETUIECKOTO | COXpaHEHUH SHEPTHH U €T0 CBA3b C YpaBHEHHEM bepHyIm.
OajaHca 1MoToKa. [ToTepu Hamopa Ha TpeHne. MeCTHBIE CONPOTHUBICHUSL.

Tema 2.4 [TpuGops! nis 3amepa I'maponuaaMudeckue TpyOKH, poTaMeTp, UX YCTPOWCTBO U
CKOPOCTH W pacxoja motoka. | npuHimn padotsl. [lonsTre o Teopuu nogoodus. Kputepuu
DNIEeMEHTHI TCOPHUH TTOA00HS. | TIOI00US THAPOMEXAHHIECKHUX TIPOIIECCOB M MX (PH3UIECKII
Cormuto, muddysop. cmbici. Kpurepuu [Nanunes, Apxumena. TeopeMbl Teopuu

nonobus. Ananus pasmepHocteil. Meron Penest.
Oco0eHHOCTH TeUeHHS Ta30B yepe3 coria u JudGy30p5l.
KomOunupoBanHoe coruio JlaBaiis.

Tema 2.5 Hcreuenue xxuakocren Hcreuenue uyepe3 OTBEPCTHS IIPU IIOCTOSSTHHOM U IIEPEMEHHOM
(razoB) uepe3 HACAJKH U ypoBHe (Hamope). MicTeueHue yepes BogociuBbl. CxxaTue
otrBepctust. Koagpunmentsr | crpywm (coBepiieHHOE, HECOBEpIIEHHOE ). Bl HacamkoB, ux
CKOPOCTH, CKaThs CTPYH, MPaKTUIECKOE MPUMEHEHUE.
pacxona.

Tema 2.6 TpaHCIOPTHPOBKA (OCHOBHBIE apaMETPhl PpAOOTHI HACOCOB
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skuakoct. Hacockl m nux
knaccugukanus. [lapamerps
paboTHI HACOCOB.
ITopirHeBBIE HACOCHL:
COOCTBEHHO MOPLIHEBOMH,
MPOCTOTO JAEHCTBUS,
IJTyH>KEPHBIA TPOCTOT0
JNeHCTBHS, TUTYH)KEPHO-
TadparMoBEIi,
IJTyH)KEPHBIA JBOIHOTO
nerctBus. CXEMBI U
PUHLHMI ACHCTBUSL.

(IPOM3BOIUTENHHOCTD, HANIOP, KIA). BricoTa BcachiBaHHS.
THMbI MOPITHEBBIX HACOCOB. XaPAKTEPUCTHKH TTOPITHEBBIX
HAcOCOB (ITPOU3BOAUTEIHLHOCTH). HepaBHOMEPHOCTE HOaUH U
BO3/YIIHBIE KOJMaKU. PerynupoBanue u oOcinyxuBaHue
MOPIITHEBBIX HACOCOB.

Tema 2.7 LenTpobexHble HACOCHI. OCHOBHOE ypaBHEHHE IIEHTPOOEKHBIX HACOCOB.
Hacocel gpyrux tunos Teopernueckuii Harmop. KaBuTtanms. 3aKoHBI
(oceBble, BUXpEBBIE, MPOMOPUUOHAIEHOCTH. XapaKTePUCTUKH LIEHTPOOEIKHBIX
pOTalMOHHBIE, CTPYHHEIE, HAacoCOB U ceTH. PeryianpoBka u obciyxuBaHue
Momntexio). [Togbop IIEHTPOOESKHBIX HACOCOB.
HAacOCOB.

Tema 2.8 [Tepemernienue razos. Iporeccrl coxaTus ra3oB (aguadaTuveckoe, U30TEPMUIECKOE).
Komnpeccops! 1 ux Huarpamma T-S mponecca cxarns raza. MoIHocTs
KaccuuKanus. KOMIIPECCOPOB, aniuadaTUIeCKUi U N30TEPMUYECKUH K.I1. 1.
Bentunstops! oceBbie U I'azomyBKH, 001aCTH TPUMEHEHUSI.
neHTpoOexHbie. CXeMBI U
MPUHIIMUI JAEUCTBUS.

I"azonyBku (LeHTpOOEKHBIE,
POTAILMOHHBIE), CXEMBI
NPUHLAI JCHCTBUSL.

Tema 2.9 Typb6okommpeccopsl LenTpoOexHbIe, TOPITHEBBIE TYPOOKOMIIEPECCOPHI, CXEMBI U
BakyyMHbI€ HACOCHI. npuHUMN aercteysl. [lopiiHeBble, pOTallMOHHBIE, CTPYHHbIE
Huddy3noHHbIe HACOCHI, BaKyyMHBbIE HAaCOCHI, CXEMBbI, IPUHLIUII AEUCTBUS.

CX€Ma, IPUHIIMII JeUCTBHUS.
ITonbop KOMIIPeccopoB.

Tema 2.10 | Knaccudukarus [IpocThie u crokHBIE TPYOOIIPOBOALL. PacyeT mpoctoro
TpyOOIIPOBOJIOB. TpyOOIpOBOa IOCTOSIHHOTO ceueHus. Pacyer ciioskHOTrO
I'uapaBIMyecKnii pacyer TpybonpoBoaa. Pacuer TpyOonpoBoaOB U1 Ia30B.
TpyOonpoBoa.

Tema 2.11 | EcrectBennas Tsra. Ycnosus | [Tonstue o ectecTBeHHON BeHTHWIsIIMU. Jlenpeccus
€CTECTBEHHOU TATU. €CTECTBEHHOM Tru. MeTo bl pacueTa eCTECTBEHHOM TSITH.

Pazgen II1 | /IByxmepHble TeueHUsi M1€aIbHON HECKUMAEMOI JKMIKOCTH.

Tema 3.1 IIpocreiimue miockue IIpssMonuHEWHBII paBHOMEPHBIN NOTOK. J{umnoins. I[1nockuit
MIOTEHLUAJIbHBIE TEYECHUS (moTeHIMAaIbHBIN) BUXPb. [IOHATHS «ACTOUHHUK U CTOKY.
HECO)KMMAaeMOH HieaJIbHON
YKUJIKOCTH.

Tema 3.2 becuupkynsauuonHoe VYpaBHeHue cemeincTBa JIMHUN ToKa. Hynesas nuHus Toka.
00TEeKaHue KPyTJIoro
LIMIHHIPA.

Tema 3.3 Hupkymsammonnoe odtekanne | OyHKINS TOKA U MOTEHITMAN ckopocth. [logbeMHuas cuna.
KpYTJ0To IUJINHApA. [IpakTrueckoe npuMeHeHue TeopeMsl KykoBckoro
Teopema H.E. XKykoBckoro.

3.4. Opra"uzamus caMOCTOSTENIbHOW paboThl 00yYarOIIUXCs

CamocTtosTenbHass pabota cTyeHTa — oOs3aTenbHas 4acTb 00pa30BaTENbHOrO Mpolecca,

HallpaBJICHHAaA Ha

Pa3sBUTHUC

TOTOBHOCTH K

HpO(I)eCCI/IOHaHBHOMy u JIMYHOCTHOMY
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caMoo0Opa30BaHUIO, Ha MPOEKTUPOBaHME JalibHEHIero oOpa3oBaTeNbHOIO Mapuipyra u
pohecCUOHATIbHON Kapbephl.

CamocrosrenbHas paboTa 00yJaroUIMXcs MO TUCHMIIMHE OpraHU30BaHa KaK COBOKYITHOCTh
ayJIMTOPHBIX W BHEAYAUTOPHBIX 3aHATUH U paboT, 0O0ecrneyuBaIONIMX YCIHEIIHOE OCBOEHHE
JUCLUIUINHEL.

AynuropHas camocTosiTelibHas paboTa 0OydaromMXcsl MO AMCLUUILIIMHE BBIIOJIHSAETCS Ha
y4eOHBIX 3aHATUAX IO PYKOBOACTBOM IIperojaBaTelis M IO €ro 3aJaHuio. AyJIUTOpHas
camocTosTellbHas padoTa o0ydaromuxcst BXOAUT B 0OUIMI 00beM BPEMEHHU, OTBEIEHHOTO yUEeOHbIM
IUITAHOM Ha ayAUTOPHYIO pabOTy, U perJaMeHTUPYETCs PAaCIUCAHUEM YUeOHBIX 3aHATHI.

BHeaynutopHast camocTosiTeNbHas paboTa 00ydJaronuxcs — IIaHupyeMast yueOHasi, HayqHO-
UCCclieIoBaTeNbCKasl, IMpakTUyeckass paboTa oOyyaroIIMXCs, BBINOJIHAEMAas BO BHEAyAUTOPHOE
BpeMs 10 3aJaHUI0O H TIPA METOAMYECKOM PYKOBOJCTBE TpernojaBaTensi, HO 0e3 ero
HEMOCPEACTBEHHOIO yYacTHsl, paCIICAHUEM YUYE€OHbIX 3aHATHI HE perjaMeHTUpyeTcs.

BreaynutopHast camocTosiTenibHasi paboTa 00yJarommxcsi BKIIIOYaeT B ceOst:

) HNOJTrOTOBKY K JIEKLUAM, IPAKTUYECKUM U JTa0OPATOPHBIM 3aHATHAM, SK3aMEHY;
n3y4yeHue yueOHbIX OcoOuit;
U3yYyeHHUe pa3/esioB/TeM, HE BBIHOCHUMBIX Ha JICKIUM M MPAKTUYECKHE 3aHATHUS
CaMOCTOSITENIbHO;
) IOJrOTOBKA K BBIMOJIHEHUIO JJAOOPAaTOPHBIX PabOT U OTYETOB 10 HUM;
U3y4YEHHE TEOPETUYECKOr0 U IMPaKTUYECKOro Marepuaja IO PEKOMEHJI0BAaHHBIM

VCTOYHUKAM;
) MOJTrOTOBKA K KOHTPOJIBHBIM paboTam,
BBITIOJTHEHHE KYPCOBOM pabOThI;
MOJIFOTOBKA K IPOMEXYTOYHOM aTTeCTAallMi B TEUEHUE CEMECTpA.

CamocrosrenbHass pabotra 0OydarONIMXCS C y4YacTHeM TpenojaBareiss B (Gopme HHOMH
KOHTaKTHOW palOThl TpeaycMaTpUBaeT TPYyNIOBYI0 U (WIM) HWHIUBHIAYAIBHYIO pabOTy C
00y4aroUIMMHUCs U BKIIIOYAET B CEOs:

NPOBEJCHUE WHIMBHUIYATbHBIX W TPYNIOBBIX KOHCYJIBTallMH MO OTAEIBHBIM
TeMaM/pa3fienam JMCHMILIMHBL,
NPOBEJCHNE KOHCYJIBTAlUH Mepe IK3aMEHOM 10 He0OXOTUMOCTH.

Hepequb paBI[eJ'IOB/TeM/ , INOJIHOCTBIO HJIM YaCTU4YHO OTHCCCHHBLIX Ha CaMOCTOATCIIHBHOC
N3Y4YCHHUC C ITOCJICAYIOINIMM KOHTPOJICM:

Buasbl u popmbl .
HanmeHoBaHue pa3zjena KOHTPOJILHBIX é
/TeMBbI AUCIHUIIJIMHBI, MepOl’lpl/lﬂTl/lﬁ §
Ne BBIHOCUMBIEC HA 33[[3]-[1/[5[ JIA CaMOCTOATEJIbLHOM paﬁOTBl (y'-ll/IT])IBalOTCﬂ 5
CaMOCTOSITeJIbHOE npu npopejgennn | S
H3yueHue TeKyIero 2 g
KOHTPO0J1s1) ==

Pazgen I OcHoBbI ruaporazoguHaMuxku. I'mapocraruka.

Tema 1.1 CpoiictBa xuakocteit 1 | CocTaBUTh rpadHKH, THATPAMMBI YCTHOE 9
ra3oB. MeTobI co0ecenoBaHme
OTpeieNICHNsI U pacyeTa. 10 pe3yJbTaTaM
Taomunsl, BBIITOJTHEHHOM
HOMOTpamMMmBbl. CBOHMCTBA paboTHI
CMeCeH.

Tema 1.3 OcHOBHOE ypaBHEHHE KoncnekT nepBoncTouHmKa, yCTHOE 9
THJIPOCTATHKH. MOATOTOBUTH WH()OPMAITHOHHOE cobecenoBaHue
[IpaxTraeckoe cooOmeHmne 10 pe3yNbTaTaM
MIPUMCHEHUE YpaBHEHUS BBITIOJTHEHHOM
TUAPOCTATHUKHU. paboThI




12

Paznea 11 I'maponunamuka

Tema 2.6 TpancnopTupoBka [ToaroToBUTH HHPOPMAITHOHHOE YCTHOE 6
®uaKocTd. Hacocsl v ux | cooOlieHne; cCOCTaBUTh CXEMBI, co0eceoBaHue
KIJIacCH(UKAIIHS. WJUTIOCTPANU (PUCYHKOB). 10 pe3yJibTaTaM
[TapameTpsr paboTHI BBINOJIHEHHOM
Hacocos. [TopuiHeBbie paboThI

HACOCKI: COOCTBEHHO
MOPILIHEBOH, OIPOCTOTO
JICUCTBUS,

LIy H)KEPHBIA [TPOCTOTO
JeUCTBUSA, TUTYHKEPHO-
nradparMoBbIi,
ILTYH)KEPHBIN JBOIHOTO
nerctBust. CXxeMbl U
TIPUHITATI ICHCTBU.

Tema 2.7 Hentpobexunie Hacocwl. | [ToaroToBUTH HHPOPMAITHOHHOE YCTHOE 6
Hacoce! apyrux tumnos cO00IIEHUE; COCTABUTH CXEMBI, co0ecenoBaHue
(oceBbIe, BUXPEBBIE, WJUTIOCTPANNU (PUCYHKOB). 10 pe3yJibTaTam
POTaIMOHHEIE, BBITIOJTHEHHOM
CcTpyiHbIE, MOHTEXKIO). paboThI
IToxbop HacoCoB.

Tema 2.9 TypOokommpeccopsl [MoxroroButh HHGOPMAIIIOHHOE YCTHOE 6
BakyymHbIE HACOCHI. COOOIIEHNE; COCTABUTH CXEMBI, co0ecenoBaHme
Huddy3uonnsie WUTIOCTpanuu (PUCYHKOB). 0 pe3yabTaTam
HACOCHI, CXeMa, BBITIOJTHCHHOM
TIPUHIINT IEHCTBUSI. paboThI

ITon0op KOMIIPECCOPOB.

Pazgen III | IByxMepHble TeueHHsI UI€aTbHON HECXKUMAEMOI KUIKOCTH.

Tema 3.2 BecuupkynsiuuonHoe Penienue cuTyanmoHHbIX 3a71a4. KOHTPOJIb 9
o0TeKaHue KPyTJIoro BBITIOJTHCHHBIX
TWITHHIIPA. pabot B
TeKyLIei
aTTeCTaluu
Tema 3.3 Hupkymsiimmonnoe Pemenne cuTyanMoHHBIX 3a1a4. KOHTPOJb 9
o0TeKaHue Kpyrioro BBIIOJIHEHHBIX
muHApa. Teopema paboT B
H.E. XKXykogckoro. TEeKyIIen
aTTecTaluu

3.5. TlpuMeHeHuUe AIEKTPOHHOTO O0YUYEHUSs, TUCTAHIIMOHHBIX 00Pa30BATEIbHBIX
TEXHOJIOTUN

[Ipn peanuzanuu mHporpaMMbl yuyeOHOW JUCHUIUIMHBI JJIGKTPOHHOE OOydYeHHe H
TUCTaHIIMOHHBIE 00pa30BaTeNIbHBIC TEXHOJIOTUH HE IPUMEHSIFOTCS.
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KOMIIETEHIIUM, CUCTEMA M HIKAJIA OHIEHUBAHMUSI

PE3YJIBTATBI OBYUYEHMUA 110 JUCIUIIVIMHE, KPUTEPUU OHEHKHU YPOBHA COOPMHUPOBAHHOCTH

4.1. CooTHeceHHe IUIAHUPYEMBIX Pe3yJIbTaTOB 00yUYEHUs C YPOBHAMU CHOPMUPOBAHHOCTU KOMITETEHIIUH(H1).
Yposnu Hrorosoe Onenxa B IMokaszarenn ypoBHs ¢(hOPMHPOBAHHOCTH
chopMHUPOBAHHOCTH KOJHNY€CTBO NATHOAILHOM = = =
. YHHMBEPCAJIbHOMH(-bIX) o0menpodeccuoHAILHOM(-bIX) npogeccuoHaANbHO (-bIX)
KoMIeTeHum(-i) 0aJ10B cucreme . N .
. KOMIeTeH I uu (-ii) KOMIIETEeHIM I KOMIeTeH I uu (-if)
B 100-0annbHOM 1o pe3yJbTaTaM K-1-
cucreme TeKylleHd u T
y . NJI-TTK-1.2
10 pe3yJibTaTaM TMPOMEKYTOTHOU )
TeKylleH 1 aTrecTalun TK-5:
MPOMeXKYTOUHOH WJI-TIK-5.2
aTTecTaluu WJI-TIK-5.3
BBICOKHI 85—-100 OTJIMYHO _OGywaromuiics:

HCYEPIBIBAIOLIE U JIOTHYECKU
CTPOWHO HM3IaraeT y4eOHbIiI
MaTepHal, yMeeT CBI3bIBATh
TEOPHIO C MPAKTUKOM, CIIPABIISETCS
C pelIeHueM 3a/1a4
npodeccuoHaNbHON
HaIpaBJICHHOCTH BBEICOKOT'O
YPOBHS CJIOKHOCTH, ITPABUIILHO
000CHOBBIBAET IIPUHSTHIE
| peluenus;
[IOKa3bIBAET aHAJIUTUYECKHUE
CHOCOOHOCTHU B TIOHUMAHUY,
U3JI0’KEHUU U IIPAKTHUECKOM
UCIOJIb30BAHUN OCHOBHBIX
| 3aKOHOB I'H/IPO/IMHAMUKH;
JIOMOTHSAET TEOPETUUECKYIO
MHPOPMAIHIO CBEICHUSMH
| MICCIIENIOBATENBCKOTO XapaKTepa;
CBOOOIHO OpPUEHTUPYETCS B
y4eOHOH 1 MPo(heCcCHOHATBHOM
_JITEPATypE;

AaCT pa3BCPHYTHIC,
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HCYEPIBIBAIOIIHE,
po¢heCCHOHAILHO TPaMOTHBIC
OTBEThI Ha BOIPOCHI, B TOM YHUCIIE,
JIOTIOJTHUTEITBHBIE.

MOBBIIIEHHBIN

65 -84

XOpOILO

| OGy4arommiics:

JIOCTaTOYHO TTOAPOOHO, TPAMOTHO
U 10 CYIIECTBY U3/IaraeT
W3YYCHHBIA MaTepual, MPUBOJNUT U
pacKpbIBa€T OCHOBHBIE IIOHATHS
TUIIPOTra30JMHAMUKH;

i aHaIU3UPYET U3yUYEHHBIN
MaTepuall C HE3HAYUTEIbHBIMU
nmpobenamu;

| momyckaer eMHUYHbIC Herpyoble

| ommOKH;

JIOCTaTOYHO XOPOLIO
OpHEHTHpYeTCA B y4eOHOM U

| IpO(eCCHOHANIBHOM JIUTEPATYPE;
MIPaBUIILHO IPUMEHSET
TEOpETUUECKHE TON0XKEHUS IIPU
peIIeHNH MPAKTHYECKUX 3a/1a4
JIBUKEHUS )KUJKOCTEN U ra3os,
BJaJeeT HeOOXOIUMBIMHU AT TOTO

| HABBIKAMH U PUEMAMH,

OTBET OTPa)KaeT 3HaHUE
TEOPETHUYECKOTO U IIPAKTUIECKOTO
MaTepuaia, He JoIycKasl
CYILLIECTBEHHBIX HETOUYHOCTEH.

0a30BBIN

41 — 64

YAOBJICTBOPHUTCIIBHO

~O6y11a}01um?10$[:
JIEMOHCTPUPYET TEOPETUICCKUE
3HaHUSI OCHOBHOTO Y4eOHOTO
MaTepHralia JUCIUILTHHBI B 00beMe,
HEOOXOAUMOM TS AalIbHEHIIIETO

| ocBoenust OINOIT;
C HETOYHOCTSIMM M3JIaracT
MPHUHATHIC B THAPOINHAMHYCCKUX

nporeccax hoOpMyJIUPOBKH,




15

JEMOHCTPUpPYET (hparMeHTapHbIC
3HaHUSI OCHOBHOH y4eOHOH
JUTEPaTypPhI 1O
TUIPOTa30JHHAMUKE;

OTBET OTPAKACT 3HAHUS HA
0a30BOM YPOBHE TEOPETHUECKOTO U
MPAaKTHYECKOr0 MaTepHraa B
00BeME, HEOOXOIUMOM JIJIST
JATbHEHIIIeH yueObl 1
MPEJCTOSAIICH PabOoThI MO
npodrito 00yUYeHHUsI.

HU3KHN

HEYIOBJIETBOPUTEIEHO

OGyuarommiics:

JIEMOHCTPUPYET (hparMeHTapHbIC 3HAHHUS TEOPETHYESCKOTO U MPAKTHUECKOT0 MaTepHall 1o
THJIPOra30JUHAMHUKE, AOIyCKaeT rpyOble OMMOKH MIPU €T0 U3JI0KCHUN Ha 3aHATUSIX U B XOJI€
MIPOMEKYTOYHON aTTECTAIINH;

HCTBITBIBACT CePhE3HBIC 3aTPYNHEHHS B TPUMECHCHHH TCOPETHICCKHUX MOJIOKESHUH MPH PEIICHUH
MPaKTHYSCKHUX 3324 TUAPABINKH CTAHAAPTHOTO YPOBHSI CIIOXKHOCTH, HE BIIaJeeT HEOOXOJUMbBIMU JUTS
3TOI'O HABBIKAMH U HpI/IéMaMI/I;

HE CITOCOOCH UCIIO0Ih30BaTh OCHOBHBIC ITOJIOKEHUS THAPOTa30JMHAMUKH TIPH PEIICHUH YaCTHBIX
BOIPOCOB HH)KEHEPHOU MPAKTUKH;

HC BJIaACCT OCHOBHBIMH ITOJIOXKCHUAMUA yqumI 0 paBHOBeCI/II/I U IBHXCHUU )KI/IJIKOCTGﬁ " Ira3os,
BBITTOJTHSCT 3a/IaHUS TOJBKO 110 00pa3Ily ¥ MO PyKOBOJCTBOM IpEIoIaBaTels;

OTBET OTpaKaeT OTCYTCTBHE 3HAHHK HA 0230BOM YPOBHE TEOPETUYECKOTO M MPAKTHUECKOT0 MaTepraia
B 00beMe, HEOOXOAUMOM JJIsl TaJbHEHIICH YICObL.

5. OIIEHOYHBIE CPEJICTBA JJ1S1 TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH U IPOMEXYTOYHOM
ATTECTAIIMU, BKJIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCSA

[Ipu mpoBeaeHUM KOHTPOJS CaMOCTOSITENIbHOM paboThl 00ydaroluxcs, TEKyLIero KOHTPOJIS U NMPOMEXKYTOYHOW aTTeCTallMH MO yuyeOHOU
mucuuiuinHe «'maporazomHaMHUKa» MPOBEPSIETCS YPOBEHb CHOPMUPOBAHHOCTH y OOYYArOIIMXCS KOMIIETCHIIMHA M 3alUIAHUPOBAHHBIX PE3YJIbTAaTOB
o0Oy4deHus o JUCIUIUINHE, YKa3aHHBIX B pazjiesie 2 HaCTOSIIEeH MPOrpaMMBl.

5.1.  ®opMbl TEKYLIErO KOHTPOJIS yCIIEBAEMOCTH, IPUMEPHI TUITOBBIX 3aJaHUN:

I

DopMbl TEKYIIETO
KOHTPOJIsSA

Dopmupyemasi

IIpuMepsbI TUNOBBIX 3aJaHUI
KOMIIEeTEeH s
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[ToaBoa pOMBIBHOM BOJIBI OCYLIECTBIIIETCS 10 TOPU30HTAIBHOMY TPYOOIIPOBOAY TOCTOSIHHOTO
CedYeHUs JJIMHOMI

1=120+0,5N, m

TpyOonpoBo U3rOTOBIIEH U3 HOBBIX CTaJbHBIX LEIBHOTIHYTHIX TPYO. Ha TpyGonposoae
YCTaHOBJIEH HOPMAJIbHBIN BEeHTWIIb, Auadparma m = 0,2. imMetotcs Tpu 0TBO/A C
kovpdunmentom a=90°, Ry/d = 3.

Ne DopMBbI TEKYIIETO T T e s ®opmupyemas
nn KOHTPOJIs1 KOMIIeTeHI U
1 Bonpocsl aJist 32U ThI
J12a00paTOPHBIX padoT 110 OmnpenesieHue MIIOTHOCTH cMeceil ;KUAKOCTel IKCIEPUMEHTAIBLHO 1 METOJ0M pacyera [K-1:
pasznenam «OCHOBBI 1. TIIOTHOCTH, Pa3MEPHOCT. UJ-TIK-1.2
THPOTa30IMHAMUKH. 2. ®aKTOPEI, BAHUSIONIME HA 3HAYEHHE INIOTHOCTH. IIK-5:
Funpocrarukay, 3. DKCriepuMEeHTATBHBIE METOIBI OIIPEICTICHUS TUIOTHOCTH KUAKOCTH. NI-T11K-5.2
«'mapoauHamMuka» u 4. AHATUTHYECKUI METO OMPEIeSICHUS IUIOTHOCTH JKUIKOCTH U X CMECEH. NA-TIK-5.3
«/IByXMepHBIE TEUEHHS] 5. PacyeT miioTHOCTH ra3os.
UJIeaIbHOM Omnpenesienue NoTepb HANMOPa B TPYOONPoOBOIE
HEC)KIMAaeMOU 1. Yto Ha3wpIBaeTC M€aTbHOMN KUIKOCTHIO.
KUIKOCTH) 2. Yro Ha3pIBaeTCs peaibHOM >KUAKOCTHIO.
3. MaccoBasi CKOPOCTh, OIIPEeNIEHUE U Pa3MEPHOCTb.
4. YpaBHeHHE HEPA3PHIBHOCTH MOTOKA.
5. OOBemMHBIN pacXo }KUAKOCTH, ypaBHEHUE pacxo/a.
Omnpenenenue ko3 PuumeHTa CONPOTUBIEHUS IAPA MPU 00TeKAHNHU Oe3rpaHNYHbIM
MOTOKOM
1. B dem BeIpakaeTcst KpH3UC OOTEKaHHUS mapa?
2. Kak 3aBucut K02 GUIUEHT COMPOTHRICHHS Iapa oT unciia Pefinombmca?
3. Kakas umeercst 3aBUCUMOCTb KpUTHYECKOTO uKcia Re ot HavanbHO# TypOyieHTHOCTH?
4.  Kak no nepenany AaBJI€HUN HA MOBEPXHOCTH ILIapa MOXHO OIPENEIUTh HAUYaJbHYIO
TypOyJICHTHOCTE TIOTOKA?
5.  Ha3oBuTe OCHOBHBIE MOJIOKEHHUS TEOPUHU MOTPAHUYHOTO CJIOS.

2 NupuBuayanbHoe HNupmBuayanbHoe noMainHee 3aganne «Pacyer quameTpa npocToro TpyoonpoBoaa» IK-1:
JAOMAallIHee 3aJaHue mo XnomyatoOyMakHas TKAHb OMBIBAETCS OT IIEIIOYH HA TPOMBIBHOM JTMHUH, COCTOSIIIEH 13 NA-TIK-1.2
pazneay 11 IIPOMBIBHBIX MAIITHH POJIMKOBOTO THIA. [|JIsi MPOMBIBHON TKaHU MTPOTUBOTOKOM TpeOyeTcs TIK-S:
«'ugpocraTuka» pacxon Boabl V. = 1,34+0,1*N, n/c. NJI-I1K-5.2

Bopa nocrynaer Ha muamio ¢ t = 50+0,1 N, °C NI-TTIK-5.3
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2. OHpeI[CJ'II/ITI: MaHOMECTPHUYCCKOC NaBJICHUC PM B COCYyJAC, 3alO0JIHCHHOM BOHOﬁ, U PAa3sHOCTHb

HOKa3aHui

HaxoJuTCs KUAKOCTh JK, a moka3aHue mpe3omerpa h;.

U-oOpasnoro manomerpa h,, ecnmu m3BectHO, 4ro B U-00pasHOM MaHOMETpE

JKuaKocTs Ui BapuaHTa ¢ MocacaHei mudpoi 3a4eTKU
0 1 2 3 4 5 6 7 8 9
BojJa | Ma3yT | OEH3MH | IIMIEPUH | KEPOCHH | BOAA | Ma3yT | OEH3WH | TIIHIEPHH | KEPOCHH
YpoBeHb KHAKOCTH h, M, [JIs BapHaHTa ¢ NpEANocaeaHer nudpoil 3a4eTKu
0 1 2 3 4 5 6 7 8 9
0,5 0,6 0,7 0,8 0,9 1,0 1,1 1,2 1,3 1,4

3. Ha mauplii mopiieHs py4HOro rujpaBiddeckoro mpecca aevictByer cuna G. [IpeneOperas
MOTEPsIMH, ONPEENUTE CUTY T, NEHCTBYIONIYIO Ha IIPEeccCyeMoe TeJ0, IPU UCXOAHBIX TaHHBIX D,

d, G.
Hcxonubie 3HaueHus JUIsl BADHAHTOB C MOCHEAHEH UG POi 3aUeTKH
JTaHHBIE 0 1 2 3 4 5 6 7 8 9
D, MM 300 350 400 450 500 550 600 450 | 500 | 350

Ne DopMBbI TEKYIIETO T T e s ®opmupyemas
nn KOHTPOJIs1 KOMIIeTeHI U
Omnpenenuts TpebyeMblil AHaMeETp TPyOOTIPOBOIa, CUUTAst OTHOCUTEIHHYIO OINOKY He Oomee 5%
npu gomyckaemoit morepe namopa AH,,, = 6+0,1 N, m., tie N — HOMep BapHaHTa (COOTBETCTBYET
HOMeEpY 00y4aloIerocsi Mo COMCKy TPyNIb).
3 KonTponsHsie paboTht IK-1:
0 paszienam Kountpoabnas padora Nel WNJI-TIK-1.2
«OCHOBBI 1. Ha tpyOompoBo/ie, 3a110JHEHHOM JKUAKOCTBIO, YCTAHOBJICHBI HA OTHOM YPOBHE MTE30METP H [IK-5:
TUAPOTa30IMHAMUKH. MEXaHWYeCKUI MaHOMeTp. MaHOMeTp MoKa3bpIBaeT MaHOMETpUUecKoe AaBieHue p,. Onpenenuts | UJI-T11K-5.2
I'mapocratukay, Ha CKOJIBKO ITOJTHIMETCS YPOBEHD KUIKOCTH B MTbE30METPE. NJI-TIK-5.3
«['uapoauHaMuka» u JKuakocTs [ BapuaHTa ¢ MOCAeAHEeH nudpoi 3a4eTKH
«JIByXMepHbIE TeUEHHS 0 1 2 3 4 5 6 7 8 9
UICATBHOM BOJA | Ma3yT | OCH3MH | TIMLEPUH | KEPOCHH | BOJA | Ma3yT | OCH3MH | TIMLEPUH | KEPOCHH
HEC)KUMaeMOH YpoBeHb JKHAKOCTH h, M, JIJIsl BApHAHTA C MpeanociacaHei mudpon 3a4eTKu
IKUAKOCTH 0 1 2 3 4 5 6 7 8 9
0,5 0,6 0,7 0,8 0,9 1,0 1,1 1,2 1,3 1,4
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KonTpoabnas padora Ne2

1. Ha BomonpoBoHOH TpyOe nuamerpoMm d; yctaHoBieH Bogomep nuamerpom dp. Ha xakyro
BBICOTY h, MOHMUMaeTCs BOjIa B TbE30METPUUECKOI TPyOKe, YCTaHOBJICHHOM Ha Y3KOM CEYCHUH,
IpH pacxoie BoJbl Q, eciiu ypOBEHb BOJBI B TbE30METPE, IPUCOCIMHEHHOM K OCHOBHOM Tpy0e,

h;? Ilorepu HaLIOpa He YYUTHIBATH.

DOU 3aUETKHU

Hcxonnnie 3HaueHus [JI1 BAPHAHTOB C IMOCIIEIHEH ub
JaHHbBIE 0 1 2 3 4 5 6 7
d;, MM 100 75 100 75 100 75 100 75
d,, MM 50 40 50 40 50 40 50 40
3HaueHus I BapHaHTa ¢ Mpeanocieanel mudpoi 3a4eTku
0 1 2 3 4 5 6 7
Q, a/c 150 170 200 230 250 270 300 320
h;, m 0,8 1,4 1,0 1,2 0,7 1,3 1,1 0,9

JABJICHHE B IMUPOKOM cedeHnH. [loTepu Harmopa He YIUTHIBATS.

2. Ha xakyto BeICOTY h MOXeT 3acachiBaThCs BOJIa U3 pe3epByapa o TpyOKe, MPUCOSTNHEHHOMN K
Y3KOH "acTH TpyOorpoBoaa, eciv pacxo Boasl Q? Mcxomnusie nanusie: d;, d,, Py — u30sITOuHOE

3HaveHwus 1151 BAPHAHTOB C MOCIeaHeH [UGBPOH 3a4eTKH

Hcxonurie
JTaHHBIE 0 1 2 3 4 5 6 7
Q, a/c 4 15 4.5 12,5 4 15 4.5 12,5
d;, MM 60 100 60 100 60 100 60 100
d,, MM 25 40 25 40 25 40 25 40
3HaueHus I BapHaHTa ¢ Mpeanocieanel mudpoi 3aueTku

0 1 2 3 4 5 6 7

P, xIla 100 120 140 160 180 180 160 140

3. K tpybonpoBoay mepeMeHHOro ceueHus MPUCOeIMHEHbI 1Ba be3oMerpa. [Ipenebperas

Ne DopMBbI TEKYIIETO T T e s ®opmupyemas
101 KOHTPOJISI KOMIIeTeH U
d, MM 30 | 40 | s0 | 60 | 70 | 80 | 90 | 50 | 60 | 70
3HaueHus I BApMAHTa C Ipeanocieanei mudpon 3a4eTKu
0 1 2 3 4 5 6 7 8
G,H 150 170 200 230 250 270 300 320 | 350 | 400
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@DopMbBI TEKYIIET 0 . dopmupyemas
p ym IIpuMepsI TUNIOBBIX 3aJaHU pMupy
KOHTPOJISA KOMIIETeHIIHS

MOTEPSIMHU HAIIOPa, OIPEACIIUTh Ha KaKyI0 BBICOTY h, MMOJIHUMETCS BOa BO BTOPOM IIbE30METPE,
€CJIM B TICPBOM IbE30METPE OHA CTOUT Ha BhIcOTE h;. JlmamMeTphl TpyOONIpPOBOa B MECTaxX
NpUCOeaUHEHHS IThe30MeTpoB d; u dy. Pacxon Boasl B Tpydonposoze Q.

Ucxonusie 3HauyeHUs I BAPHAHTOB C HOCIIeIHEH U(BPOH 3aUCTKH
JTAHHBIE 0 1 2 3 4 5 6 7
h;, Mmm 0,53 0,56 0,54 0,73 0,7 0,5 0,45 0,75
d;, MM 30 35 40 45 50 30 35 40
3HaueHus IJIg BapHAaHTa C IPeAnocieaHel Hupon 3a4eTKH
0 1 2 3 4 5 6 7
d,, MM 75 90 85 90 95 100 80 85
Q, n/c 3 3,5 4 5,5 5 5,5 3,5 4 [

Konrpoabnas paGora Ne3
1. Ilomst ckopocTeil HEKOTOPBIX TEUSHUH 3aJJaHbl INHEHHBIMU (YHKIUSIMA
Uy =axX+biy +cz,vy =ax+byy+cz, v =azX+bzy +c3z. [Ipu kakux ycroBUsAX BO3MOKHbI

HIDKEIPUBEACHHBIC BAPHAHTHI ATUX TeUeHHI? B KaKuX yCIOBUAX OHH NMOTEHITUAIBHBI?

Bapwuant a b c a b c a b
1 a 0 0 0 a 0 0 0
2 a 0 0 0 -a 0 0 0
3 a 0 0 0 b 0 0 0
4 a b 0 c d 0 0 0
5 0 a 0 b 0 0 0 0

2. HaiiTi mostHOE yCKOpPEHHE 1 €T0 COCTABIISIONINE B TOUKE A Ha OCH KaHaja IepeMEeHHOTO
cedeHws nmuHOM L=1 M B MOMEHT BpeMeHH t, €CJIM CKOPOCTh BIIOJIb OCH KaHaja H3MEHSIETCS T10

3aKOHY: Uy =0V |1 + D (x/t)Z], TOe V) — Umax — At
Bennunna BapuanTsl
1 2 3 4 5

Umax , M/C 2,0 3,0 40 50 60
a, m/c? 0 4 0 4 0
Xa, M 10 0,5 02 02 05
t,c 0 0 1 1 1,75
b 30 20 10 08 -0,5 |




20

Ne DopMBI TEKYIIero
11 KOHTPOJIsA

IIpuMepbl TUNIOBBIX 3aIaHUN

®opmupyemast
KOMIIeTeH LM

5.1
52

5.2. KpI/ITepI/II/I, IIKaJIbl OOCHHUBAHNA TCKYIICI'O KOHTPOJIA YCIICBACMOCTH!

HaumenoBanue
OLIEHOYHOTI' 0
cpeacTBa
(KOHTPOJILHO-
OILIEHOYHOTI 0
MEepPONPHUATHS)

Kputepun onennBanns

IIIkanbl oleHUBAHUA

IIaTnoannLHasn
CHCTEMA

100-6anabHas
CHCTEMA

3ammTa Ja60paTopHOM
padoThHI

JlaH MONHBIHA, pa3BepHYTHII OTBET Ha IOCTABJICHHBIH BONPOC (BOMPOCHI), TOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, IPOSBIIAIONIASICS B CBOOOTHOM
ONEPUPOBAHUU OHATUSIMH, YMEHUU BBIICTUTH IPUYUHHO-CIICACTBCHHBIC CBS3H.
OO0yuaromuiics: IEeMOHCTPUPYET IITyOOKHe U MPOYHbIe 3HAHUS MaTepHala 1o 33 aHHbIM
BOIpocaM JabopaTOPHON pabOTHI, UCUEPIBIBAIOIIE U TOCIEIOBATEIHHO, TPAMOTHO U
JIOTUYECKH CTPOMHO €ro U3JIaraet

6-7 bayoB 5

Jlan NoHBIH, pa3BEepHYTHIH OTBET HA MOCTABJICHHBIN BOIPOC (BOMPOCHI), TOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, OKA3aTEIbHO PACKPHITH OCHOBHbIE
MTOJIO’KEHUS TUCIUIUINHBL, B OTBETE MPOCIEKUBACTCS YE€TKAsA CTPYKTYypa, JOTHIecKas
MOCIIEI0BATENBHOCTD, OTPAXKAIOIIAs CYIIHOCTh PACKPBIBAEMBIX TIOHATHI, TEOpHil,
apneHnil. OOyJaromuiics TBEpA0 3HAET MaTepuall 10 3aaHHBIM BOIIPOCaM, TPaMOTHO U
[I0CJIEJ0BATENBHO €T0 U3/1araeT, HO JOIyCKAeT HECYIECTBEHHbIE HETOYHOCTHU B
OIpEICIICHUSIX.

4-5 dajuioB 4

JlaH MoJHBIM, HO HEAOCTATOYHO MOCJIEOBATENbHBIN OTBET Ha IOCTaBIEHHBIM BOIPOC
(BOIpOCHI), HO NIPH ITOM IIOKA3aHO YMEHHUE BBIIEIUTh IPUYHMHHO-CIICACTBEHHbIE CBSI3H.
OTBeT JIOTHYEH U U3JI0KEH B TepMUHaxX Hayku. OOyJaronwiics BIageeT 3HaHUSIMH
TOJIBKO TI0O OCHOBHOMY MaTepHally, HO He 3HAaeT OTACNbHBIX JIeTajeld 1 0COOCHHOCTEH,
JIOITyCKaeT HETOYHOCTHU M UCTIBITHIBAET 3aTPYAHEHUS ¢ GOPMYJIMPOBKON ONIpEaeTIeHUH.

2-3 dajuioB 3

JlaH HEeNOJTHBIN OTBET, MPECTABIIMIONTNIH CO00H pa3po3HEHHEIC 3HAHUS TI0 TEME BOIIPOCca
C CYIIECTBEHHBIMH OIMOKAaMH B ompeneneHusX. [IpucyTcTBYIOT pparMeHTapHOCTb,
HEJIOTMYHOCTh M3NI0keHus. OOyJaroluiicss He 0CO3HACT CBsI3b JJAHHOTO TIOHSTHS,

1 6amn 2
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HanmeHoBaHue
OII€HOYHOT'0 IIxaapl OeHUBAHUS
(ngigzg)io_ Kpurtepun oueHuBanust
100-0a1bHas aTudanabuas
OMCHOHHOTO cucrema cucremMa
MepPONpPHUATHS)
TEOPHH, SBJICHUSA C APYTUMH O0OBEKTaMU JUCIHUILTHHEL. OTCYTCTBYIOT BBIBOJIBI,
KOHKPETHU3ALMs U IOKA3aTeIbHOCTh U3JI0XKEHUS. Peub HerpamMoTHas. JlOMONIHUTEIbHBIE
Y YTOUYHSIONINE BOMPOCHI TIPEIOJIABATEISI HE MPUBOJIAT K KOPPEKIMH OTBETa
00ydJaromerocst He TOIBKO Ha MOCTaBICHHBIN BOIIPOC, HO M HA JPYTHE BOIIPOCHI
71a00paTOPHOM pabOTHI.
He nosxy4eHs! 0TBETHI IO BOIPOCaM J1a00paTOPHOH paOOTHI. 0 6amos
He npuauMan ygactus B 3anture 1a00paTOpHBIX padoT. 0 6amoB
KoHnTtponsHas pabota OO0yJaromuiics IEMOHCTPUPYET TPaMOTHOE PEIICHUE BCEX 3a1ad, NCITOJIb30BaHNE 6-7 6amioB 5
MPABWILHBIX METOJIOB ¥ (DOPMYII JIsl PeLICHHSI TPU HE3HAYUTEIbHBIX BBIYACITUTEIBHBIX
MOTPEITHOCTAX (apu(METHUSCKUX OITHOKAX);
[IponemMoHCTpHPOBAaHO NCTIONB30BAHKE MPABIIIFHBIX METOIOB M (POPMYII TTPH peIIeHUH 4-5 6amioB 4
3a7a4 MMPH HAJIMYUH CYNISCTBEHHBIX OMMOOK B 1-2 M3 HUX;
OO0y4aromuics UCTONB3YET BEPHBIE METOJIBI PELICHUS, HO IPABUIILHBIC OTBETHI B 2-3 GamnoB 3
OOJIBIIMHCTBE CITyYacB (B TOM YHCIIE M3-32 apH(BMETHICCKUX OITHOO0K) OTCYTCTBYIOT;
OO0y4aromuMcs UCTIOh30BaHbI HEBEPHBIE METO/IBI PEIICHNUS, OTCYTCTBYIOT BEpHBIE 0-1 6amoB 2
OTBETHL.
5.3. IIpomexyTouHas arrecTauus:
dopMa POMEKYTOUHOI TunoBbie KOHTPOJIbHbIE 3aJaHUS U HHbIE MATEPHAJIBI ®opMupyemMasi KOMIeTEeHIUS
aTTecTaluu JUJIS1 TPOBEIEHUSI MPOMEKYTOYHOM aTTeCTAIlUM:
DK3aMeH: IK3aMeHAlMOHHBbIH OmJieT Ne 1 IK-1:
B YCTHOH (hopme 1o OrteTam 1.Baskocth kuakocteil (razoB) OmpeneneHue, pa3MepHOCTh, aAuHamudeckas u | U/I-T1TK-1.2
KHMHEMaTH4YeCKasl BSI3KOCTb, TEKY4ECTh IIK-5:
2.JIBIKeHUE KUAKOCTH, Ta3a. THUIIBl ABMKCHUS, PEXKUM JIBIKCHHUS. NJI-TTIK-5.2
3.AtmMochepHoe naBneHue paBHoe 740MMy, ypaBHOBemmBaeTcs crtonooM Boasl | MJI-ITK-5.3

Beicoroii 10,2 M. KakoBa Oymer BeIcOTAa cToJI0a O€H30/a, YpaBHOBEIIMBAIOMIAS
armocepnoe nasnenue. [lnoraocts Boasl 1000kr/m>, Genszona 879xr/m?
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IK3aMeHAUMOHHbIH OusteT Ne 2
1. OcHOBHOE ypaBHEHUE THIPOCTATUKH (C OOBICHEHHEM).
2.IlopurHeBBIe HACOCH MPOCTOTO W ABOWHOTO AeicTBrsA. CxeMa M MPUHINI pabOThI
Hacoca MpoCTOro AEHCTBHUS.
3. OmpenenuTh XapakTep ABIKEHUS Ta3a MO ra30npoBOy KBaIpaTHOTO CEYEHHS CO
croponor 0,2M. CxopocTs amxkenus 12m/c, mmotaocTs raza 0,95kr/m®, Baskocts 0,016
107 Mac.

IK3aMeHATHOHHBIH OmyteT Ne 3

1. [TocTanoBKa THIPOIUHAMUYECKOM 3agaun. Cynepro3uIus.

2. INoka3zaTenu, Mo KOTOPHIM MOJOUPASTCS HACOC.

3. JlaBneHuie HaJ ypoOBHEM CBOOOIHON IMOBEPXHOCTH JKUIKOCTh B 3aKPBITOM COCYE
pasuo 0,12kr/cm? . AtmocdepHoe naBieHue 744MMy, OnpenenuTs Ha Kakoll riTyOMHE OT
CBOOOJ/IHOM TIOBEPXHOCTU JKHUJIKOCTH JaBJICHHE B HEW CTaHET PAaBHBIM aTMOC(HEPHOMY.
ITnotHOCTB uakocTy 1150Kkr/M>.

JK3aMeHAIMOHHBIH OnJieT Ne 4
1. IloBepxHOCTHOE HaTshKeHUE. DU3MYECKHUI CMBICT, Pa3MEPHOCTb.
2. IlorepsiHHbIi Hanop. PacueT norepsiHHOro Hamnopa.
3. Haiitn nmamerp rasomnpoBoja Ui TNEpeKaurBaHHs BOAOPONA, CKOPOCTh Ta3a
30m/c, amuHa TpyObl 1000M. [lamenue maBneHust 3a cyer cun TpeHUuss AP= 110MM o,
[InotHoCTH rasza 0,0825kr/M?, koddduiment Tpenus A=0,03

IK3aMeHAIMOHHBIN OniteT Ne 5
1. 'mapocTatudeckoe gasienne. PazmeprocTs. I[IpubOops! a1 3aMepa JaBICHHM.
2.YpaBHeHHE HEPa3phIBHOCTH MOTOKA (C 00BSICHEHUEM ).
3. TpyOompoBoza cocTouT U3 3-X y4YacTKOB, IMaMeTp MEpBOro 25x2 MM, BTOPOTO
38x2,5MM, Tpethero 25x2,5Mm. IlpousBoauTensHOCTs  TpybompoBoga  1700m%/gac.
OnpenenuTs CKOPOCTh ABIKEHUS Ha KKIOM y4YacTKe IPH YCTaHOBUBIIIEMCS TTOTOKE.
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5.4. Kpurepuwu, mkaibl OllEHUBAHUS IPOMEKYTOUYHOM aTTeCTAlluU Y4eOHON JUCITUIUINHBIL:

dopMa IPOMEKYTOIHOMI
aTTecTaluu

HaunmMmeHOBaHHE OLIEHOYHOI'O
cpeacTBa

Kputepuu ouennBanus

IIIxaabl onieHUBaHUSA

100-6anabpHas
cucTeMa

JIB U GEN OIS BT
CHCTEMA

9K3aMEH:
B yCTHOM (popme mo Ouneram.
Pacripenenenue 6amnos 1o Bonpocam
Ounera:

1-it Bonpoc: 0 — 12 GaytoB

2-i1 Borpoc: 0 — 12 GamroB

3-it Bompoc: 0 — 6 GayioB

OO0yyarommuiics:

~z[eMOHCTpI/IpyeT 3HAHUA OTIUYAIOIINECS TIIYOHMHOHN U COMEPKATENFHOCTRIO,

JTAeT TIOJTHBIA NCYEPITHIBAIOIINN OTBET, KaK HA OCHOBHBIE BOTIPOCHI OMIIETA,
TaK U Ha JOIOJHUTEIBHEIC;

" cBOGOIHO BiaeeT Hay4HBIMU MOHSITHUSIMH, BEIET JUAJIOT U BCTYIAET B

| JIUCKYCCHIO;
CHOCOOEH K MHTETPAllMU 3HAHUIA 10 OMNPECICHHON TEME,
CTPYKTYPHUPOBAHHUIO OTBETA, K AHAIHU3Y MOJOXKEHUHN CYIECTBYIOIINX

| TEOPMH, HANPABIIEHUH 110 BONPOCY OuiieTa;
JIOTUYHO M JJOKA3aTEJbHO PACKPHIBACT MPOOJIEMY, IPEATIOKEHHYIO B
ounere;
OTBeT He COMEPKUT (PAKTHUECKUX OIMIMOOK U XapaKTepU3yeTcs TITyOnHOM,
TIOJTHOTOM, YBEPEHHOCTHIO CYKICHHUM, HIUTFOCTPUPYETCS TPUMEPAMHE, B TOM
YHUCJIe U3 COOCTBEHHOM MPAKTHKHU.

24-30 daju1oB

5

| OGyuaroruiics:
MOKAa3bIBACT JIOCTATOYHOE 3HAHUE YUEOHOTO MaTepraa, HO A0IMyCKaeT
HECYIIECTBCHHBIC (PAKTUIECKUE ONIMOKH, KOTOPBIE CIIOCOOEH HCIPaBUTh
| CaMOCTOATENBHO, 6J1aroapsi HaBOJAIIEMY BOMPOCY;
| HEJIOCTATOYHO PAcKphITA MPOOIEMA 110 OJHOMY U3 BOIIPOCOB OMIIETa;
HEIOCTATOYHO JIOTUYHO IMOCTPOEHO M3JI0XKEHHE BOIPOCa,
B oTBeTe packpeITO, B OCHOBHOM, COJCPKaHUE OHMIIETa, MMEIOTCS
HETOYHOCTH MPH OTBETE HA JIOMOJHUTEIBHBIC BOMIPOCHI.

12-23 Gamios

i OO0yyaromuiics:
MOKa3bIBaeT 3HAHHUS (ParMEHTAPHOTO XapaKTepa, KOTOPbIe OTIHYAOTCS
MMOBEPXHOCTHOCTBIO U MaJIOH COJIEpKATENbHOCTBIO, IOMYCKaeT

| paxTryeckue rpyObie OMMOKH;
HE MOXKET 000CHOBATH 3aKOHOMEPHOCTH ¥ IIPHUHIIHITBI, O0BSICHUTE (haKTHI,
HapyIIeHA JIOTUKA H3JI0KEHHUSI, OTCYTCTBYET OCMBICIIEHHOCTD

OPpECACTABIIACMOIO MaTCpHraja, MpCaACTAaBICHUA O MCKIPEAMCTHBIX CBA3AX

6-11 6ayutoB
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DopmMa NPOMeKYTOYHOM

IMIxaasl oeHUBAHUA

arTecTalHu
HanMeHOBaHUE OLIEHOYHOT'O L P O 100-6 IIaTud
AJIJIbHasA ATHOAJJIbHAA
cpeacrea CucremMa cucremMa
crab0ble.
ConeprkaHue OuIeTa packpbITO ¢j1a00, UMEIOTCS HETOYHOCTH TP OTBETE
Ha OCHOBHBIC U JIOTIOJIHUTEIILHBIC BOIIPOCHI OMJIeTa, OTBET HOCUT
PENPOYKTUBHBIN XapakTep.
OO0yuaromuiicss, 0OHAPYKHUBAET CYIICCTBEHHBIE TIPOOEITBI B 3HAHUIX 0 — 5 6amioB 2

OCHOBHOTO y4eOHOT'0 MaTepuaa, JoMycKaeT MPUHIUIAAIbEHBIE OIMOKH
IIpY OTBETE Ha BOIIPOCHI.

Ha Gonbiryro 9acTh 1OMOJHUTENBHBIX BOIPOCOB 110 COACPKAHUIO SK3aMeHa
3aTpyaHSETCS JaTh OTBET WM HE IaeT BEPHBIX OTBETOB.

5.5. TlpumepHbie TeMbI KypCOBO#l pabOTHI:

1. Pacuer ycTaHOBKH C anmapaTtoM, padOTaOLIUM B TICEBJA00KUKEHHOM CIIOE.
2. Ormpenenenue pabounX XapaKTEepUCTUK HACOCA.

3. Pacuer cioxxnoro Tpy6omnpoBoa.

4. Pacuer norepb 1aBICHUS B THEBMOTPAHCIIOPTHON CHCTEME.

5. Tlepememienue ra3oB no TpyoonpoBogam. OnpepeneHrue pacxo/a rasa.

6. Pacuer nuamerpa npoctoro TpyOonpoBoaa.

5.6. Kpurtepuu, 1mkanbl OLlEHUBaHUS KYPCOBOU PabOTHI:

DopMa IPOMeKYTOYHOM

IMIxanael oeHUBaAHUA

Kpurtepun oueHuBanus ¥
aTTeCTALHN puTep I 100-6aaabHas I[saTubéanabHast
CHUCTEMA CHUCTEMA
3aIunTa paboTa BEITIOJTHEHA CAaMOCTOSTEIHHO; 11-14 6amnoB 5
KypCOBOIi pabOThI coOpaH, 0000IIIeH U MPOAHATM3UPOBAH JJOCTATOYHBINA 00BEM JIMTEPATYPHBIX

HWCTOYHHUKOB;
MIPH HAMCAHWH ¥ 3aIIUTe PabOTHI MPOIEMOHCTPHPOBAHBI: BEICOKUH YPOBEHb
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®DopmMa IPOMeKYTOYHOM
aTTecTaluu

Kputepun onennBanns

IMIxaasl oeHUBAHUA

100-0anabHas
CHCTEMA

IIsTOoanILHAR
CHCTEMA

c(hOpPMHUPOBAHHOCTHU MPO(HECCHOHATHLHBIX KOMIETSHI[HH, TEOPETUICCKUEC 3HAHUS U
HaJINYUC MPAKTUYCCKUX HABBIKOB,

" paGota mpaBUIEHO 0HOPMIIEHA I CBOCBPEMEHHO MpeICTABICHA Ha Kadeapy,
IIOJIHOCTBI0 COOTBETCTBYET TPEOOBAHUSAM, MTPEIBSABISIEMBIM K COACPKAHUIO U

| 0(opMIIEHHIO KYPCOBBIX paboT;
Ha 3allUTE OCBEIICHBI BCE BOMPOCHI UCCIICI0BAHUS, OTBETHI Ha BOTIPOCHI
po(ecCUOHANBHBIC, TPAMOTHBIC, UCUEPITBIBAIOIINE, PE3YJIbTAThI UCCIICOBAHUS

| OJIKPETLIEHBI CTATUCTUYECKUMH KPUTEPUSIMH.

| TemMa paboThI PACKPBITA, OJIHAKO, €CTh HETOYHOCTH IIPH PacueTax;
coOpaH, 0000IIICH U MPOAHATU3UPOBAH HEOOXOIUMBIN 00beM MPO(ECCHOHATBHOM

| JIATEPATYPhI, HO HE 110 BCEM aCIEKTaM MCCIIEyEMOM TEMbI CIENIaHbl BHIBOJIBI;
MIPY HAMMCAHUY H 3aIUTe PabOThI IPOJIEMOHCTPHPOBAH: CPESTHHUN YPOBEHb
c(hOpMUPOBAHHOCTH MPO(PECCUOHATBLHBIX KOMIIETCHIIUN, HATHYNUE TEOPETUICCKHIX
3HAHUU U JIOCTATOYHBIX MPAKTUUYCCKUX HABBIKOB;

| paGoTa CBOEBPEMEHHO MPE/ICTABNICHA Ha Kadeapy, eCTh OTICIbHbIC HEIOCTATKH B €e
odopmienumy;

~B IpocCCe 3alIUThI pa6OTI)I 6I>IJ'[I/I JaHbl HCIIOJIHBIC OTBCTHI Ha BOIIPOCHI.

7-10 6amioB

| TeMa pabOThI PaCKPhITa YaCTUYHO, IIPUCYTCTBYIOT OoJiee 3 OIMOOK B pacyerax;
B paboTe HETOCTATOYHO IMOTHO ObIIa MCIIOIB30BaHa MpodeccroHaIbHas JInTepaTypa,
BBIBOJIBI U TIPAKTHYECKHE PEKOMEHIAIIUK HE OTPAKAIN B IOCTATOYHOW CTETICHH
coJiep>kaHue padOThI;

| pY HATIMCAHMY H 3aIUTE PAGOTHI IPOJAEMOHCTPUPOBAH YIOBICTBOPHTEIBHBII
ypoBeHb CHOPMHUPOBAHHOCTH ITPOGECCHOHATBHBIX KOMIIETEHIIU, TOBEPXHOCTHBIN
YPOBEHb TEOPETUUECKUX 3HAHUN U MPAKTUUECKUX HABBIKOB;

| paGoTa CBOEBPEMEHHO MPE/ICTABICHA Ha Kadeapy, OHAKO HE B IOIHOM 00heMe MO

_COZIepKaHMI0 ¥ 0()OPMIICHUIO COOTBETCTBYET MPEIBABIAEMBIM TPEOOBAHHUAM;
B TIpOILIECcCe 3alIUThl HEJJOCTATOYHO TIOJHO W3J10)KEHBI OCHOBHBIE TTOJIOKEHHS Pa0OTHI,
OTBETHI Ha BOMPOCHI JIAHBI HEMOIHBIE.

3-6 Oaiu1oB

[PH HAITMCAHUM U 3alUTe PAOOTHI MPOAEMOHCTPUPOBAH HEYIOBICTBOPUTEIbHbIH
yYPOBEHb CHOPMHUPOBAHHOCTH MPOHECCHOHATBHBIX KOMIIETCHITHUIA;
paboTa HECBOEBpEMEHHO Tpe/icTaBlieHa Ha Kadeapy, He B TIOJHOM 00beMe T10

COACPKAHUIO U O(bOpMJ'IeHI/IIO COOTBCTCTBYCT NPCABABIACMBbIM Tp660BaHI/I$IM;

0-2 6amnoB
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. IMIxaasl oeHUBAHUA
®DopmMa IPOMeKYTOYHOM =

Kpurepun ouennsanus 100-0annbHas IsTnéamIbLHast
cucTemMa cucremMa

aTTeCTaluu

Ha 3aIlIUTe TIOKa3aHbl TOBEPXHOCTHBIC 3HAHUS 110 UCCIEAYEMON TeMe, OTCYTCTBUE
MIPEACTABICHUH 00 aKTyaJbHBIX IPOOJIEMax IO TeMe PabOThI, JaHBI HEBEPHBIC OTBETHI
Ha BOIIPOCHL.




6.1.
aTTeCTaIlUU.
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Cucrema OIOCHUBAHUA PCIYJIbTATOB TCKYIICI'O KOHTPOJIA U HpOMG)KYTO‘-IHOﬁ

OneHka no JUCHUILIMHE BBICTABISETCS 00yyaronieMycs ¢ y4€TOM pe3yJIbTaTOB TEKYIIeH 1

HpOMC)KyTO‘-IHOfI aTTeCTalu.

DopMa KOHTPOJISA 100-6anabHasA cucTeMa IaTuéannbHas cucTemMa
Texymuuii KOHTPOJIb:
- 3aIIUTa TA0OPATOPHBIX Pa0OT (TEMBI 0 - 7 6amioB 2-5
1.1,1.2)
- 3aIUTa JJAOOPATOPHBIX Pa0OT (TEMBI 0 - 7 6amios 2-5
1.3,1.4)
- 3aMIUTa Ja00OpaTOPHBIX PAbOT (TEMBI 0 - 7 6amnoB 2-5
2.1-2.3)
- 3aIUTa JJAOOPATOPHBIX Pa0OT (TEMBI 0 - 7 6amios 2-5
24,2.5,2.6)
- 3aMIUTa Ja00OpaTOPHBIX PAbOT (TEMBI 0 - 7 6amioB 2-5
3.1,3.2)
- 3aIUTa KypCOBOH paOOThI 0 - 14 6amos 2-5
- KoHTposbHas padota Nel (pasgen I) 0 - 7 6amioB 2-5
- KOHTpoJIbHas padota Ne2 (pazgen II) 0 - 7 6amioB 2-5
- KoHTposbHas padota Ne3 (pazzen I11) 0 - 7 6amioB 2-5
[IpomexyTouHas arTecTauus 0 - 30 GamoB OTJIMYHO
9K3aMeH XOPOIIO
HToro 3a cemecTp 0 - 100 6amoB YIOBIIETBOPHUTEIHLHO
(F'upporazonuHamuka) HEYJOBJIETBOPUTEIHHO
9K3aMEH

[Tosry4eHHBI COBOKYIHBIN pe3ysIbTaT KOHBEPTUPYETCS B NATHOAJUIBHYIO CUCTEMY OLIEHOK B

COOTBETCTBUHU C TAOIUIIEH:

100-6an11bHas cUCTEMA NATHOALJILHASA CHCTEMA
JK3aMeH
OTJIUYHO
85 — 100 6ammoB
XOPOLLIO
65 — 84 GamnoB P
OBJIETBOPUTEIILHO
41-64 0auioB ya P
0 — 40 6amnos HEYJIOBJIETBOPUTEIHLHO

7.

Peammsamus  nmporpammsl

(Q1(591474:0)11170,€ O6pa3OBaTeIIBHI>IX TEXHOJIOTHIi:

npoOaeMHast JIEKIIHS;
pa300p KOHKPETHBIX CUTYaIINH;
npenogaBaHe IUCHUIITTMHBL

OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B (opme Kypcos,

IpelycMaTpuBaeT MHCIIOJIb30BaHME B Ipolecce OOyueHus

COCTaBJICHHBIX Ha OCHOBC

pe3yNbTaTOB HAYyYHBIX HCCIIEIOBaHUI, B TOM 4YHUCIE C YYETOM pPETHOHANBHBIX OCOOCHHOCTEM
Ipo(heCCHOHATEHOMN JIEATENBHOCTH BBITYCKHUKOB M MOTpeOHOCTEN paboTomareei;

MOMCK 1 00paboTka nH(OPMALIUY C UCTIONb30BaHHEeM ceTu HTepHeT;

MIPOCMOTP YUEOHBIX (PHIBLMOB C UX IMOCIICIYIOININM aHATH30M;
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UCMOJIb30BaHUE Ha JICKIMOHHBIX 3aHATHAX BHUAEOMATEPUATIOB W  HArJSIIHBIX
MMOCOOMH;
oOyueHHe B COTpyAHUYECTBE (KOMaH/IHas!, TPyNIoBas paboTa).

8. ITPAKTUYECKASA IOAI'OTOBKA

[IpakTrdeckast HIOArOTOBKA B paMKax y4eOHOH AMCHUIUIMHBI pealn3yeTcs MPU MPOBEACHUT
NPaKTHYECKUX 3aHATHH, J1a00paTOpHBIX padoOT, MPeryCMaTPUBAIOUIMX YYacTHE OOydYaroIIuxcs B
BBINTOJIHEHUH  OT/AETBHBIX OJJEMEHTOB paloT, CBS3aHHBIX C Oyaymed mpodecCHOHATEHON
JeATeNLHOCTHIO.

[TpoBonsATCS OTHENBHBIEC 3aHATHUS JIEKIIMOHHOTO THITA, KOTOPBIE MTPEIyCMaTPUBAIOT Iepeiady
y4eOHOH MH(pOpPMaMK 00ydYaroIUMCs, KOTOpas HeoOXOIuMa JUIs TOCIIEAYIOIIETO BBHIMOTHEHHS
IPAKTUYECKON pabOThI.

9. OPI'AHM3AIIA OBPA3OBATEJIBHOI'O IMTPOIECCA I JINL C
OI'PAHUYEHHBIMUA BO3MOKHOCTSAMMU 310POBbsA

[Ipu oOyyeHMM JIMI] C OrPaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBbSI WM HWHBAIUIOB
HCIIOJIB3YIOTCS TOAXObI, CIIOCOOCTBYIOIIME CO3MaHHMI0 03 OaphepHOW 00pa30BATEIBHOU CPEIbI:
TexHoJoruu audGepeHIrany 1 WHIUBUIYaTbHOTO OOyUYeHHs, IPUMEHEHUE COOTBETCTBYIOIIMX
METOAUK II0 pa60Te C HHBAJIMAaMH, HCIIOJIIB30BAHHUC CPCACTB AUCTAHIMOHHOI'O O6HICHI/I$I,
NPOBE/ICHUE JIOTIOJIHUTEIILHBIX WHIWBUAYAIBHBIX KOHCYJIBTAIMA 10 WU3y4aeMbIM TEOPETUYCCKUM
BOIIpOCaM MU MHNPAKTHYCCKUM 3aHATUAM, OKAa3aHUC IMOMOIIM IIPU HOATOTOBKE K HpOMe)I(YTOqHOﬁ
aTTeCTAIlHH.

[Tpu HeoOXxomumocTu pabodas mporpamMMa AMCHUIUIMHBI MOXET OBITh aJalTHPOBaHA IS
obecrieueHus: 00pa30BaTEIBHOTO MPOIIECCa JIMIAM C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMH 3710POBBS, B
TOM YHUCJIC IJI1 TUCTAHIITMOHHOI'O O6yT~ICHI/ISI.

Y4eOHbIE W KOHTPOJBHO-M3MEPUTEIbHBIC MaTepUallbl TPEACTABISIOTCS B (opmax,
AOCTYIHBIX IJId U3YUYCHUA CTYIACHTAMHU C 0COOBIMU 06pa30BaT€HI>HI)IMI/I HOTp€6HOCT$IMI/I C yucTOM
HO30JIOTMYECKHUX TPYII HHBAIH/IOB:

I[JISI MNOATOTOBKHM K OTBCTY Ha MPAKTUYCCKOM 3aHATUH, CTYACHTAM C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBBSI CpEIHEE BPEMsI YBEIIMYMBACTCS 110 CPABHEHHUIO CO CPEIHHM BPEMEHEM
MOJITOTOBKU OOBIYHOTO CTYICHTA.

JInsi CTyIEHTOB C WHBAJIMTHOCTHIO MM C OIPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBS
dbopMa TIpoBeNEHUS TEKyIeH M MPOMEKYTOYHOW aTTECTAllMd YCTAHABIUBAETCS C YYETOM
WHIMBUAYAIBHBIX TICHXO()U3MYECKIX 0COOEHHOCTEH (YCTHO, MUCHbMEHHO Ha OyMare, MMCbMEHHO Ha
KOMITbIOTEpE, B (hOpME TECTUPOBAHUS H T.I1.).

[TpomexxyTouHasi aTTecTalys MO JUCIUIUIMHE MOXET MPOBOAMTHCS B HECKOJIBKO ITAIlOB B
dbopMe pyOEKHOTO KOHTPOJIS TIO 3aBEPIICHUI0 HM3YyYEHHUS OTACIBHBIX TEM IUCHUIUTHHELIIpn
HEOOXOJIMMOCTH CTYJCHTY TPEJOCTABIISCTCS JIOMOJHUTEIBHOE BPEMs JJIsl MMOJTOTOBKH OTBETa Ha
3a4yeTe WK IK3aMeHe.

JInsi OCYIIECTBJICHUSI TPOIEIYp TEKYIIETO KOHTPOJSI YCHEBAEGMOCTH M IMPOMEKYTOYHOH
aTTecTallid OOYyYaloluXcs CO3MAI0TCS, MPH HEO0OXOoIUMOCTH, (GOHIBI OIICHOYHBIX CPEJICTB,
aJIalITUPOBAHHBIC IS JIUI] C OTPAaHHYEHHBIMH BO3MOYKHOCTSIMU 3JIOPOBbBSI M TIO3BOJISIONINE OIICHUTh
JOCTHKCHUE WMH 3alUIAHMPOBAHHBIX B OCHOBHOH 00pa30BaTENbHOW MporpamMme pe3yabTaToB
o0y4YeHHsT M YPOBEHb CPOPMHPOBAHHOCTH BCEX KOMIICTCHIIWH, 3asBJICHHBIX B 00pa30BaTEIbHOU
nporpamme.
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIIUIIJIMHbI

XapaKTepI/ICTI/IKa MaTCpraJIbHO-TEXHUYCCKOT'O obecrneueHus JUCHHUIIIIMHBI COCTaBJISICTCSA B

cootBeTcTBUM ¢ TpeboBanusimMu GI'OC BO.

MaTepI/IaHI)HO-TeXHI/ILIGCKOC o0OecIieucHue JUCHUIUIMHEBL IIPpHU O6y‘~ICHI/II/I C UCIIOJIB30BaAHUECM

TPAAULTUOHHBIX TEXHOJIOTHI o6yquI/151.

HaumeHoBaHue y4yeOHBIX ayAUTOPHH, 1adopaTopmii,
MaCTepCKHUX, 0M0JIM0TEeK, CIOPT3aJ10B, IIOMelIeHHii
A5 XpaHeHHUs M NPOPUIAKTHIECKOr0
00CJTyKHBAHHSI YYEOHOTO 000PY/I0BAHMSI H T.II.

OcHaleHHOCTh Y4eOHBIX ayAUTOPHid, J1adopaTopuii,
MaCTepCKUX, 0M0IM0TEK, CIIOPTHBHBIX 32JI0B,
MOMeLIeH i VISl XPaAHEHUS M POPUIAKTHYECKOT 0
00CJTY:KHBAHHUSI Y4€OHOT0 000PY/I0BAHUS M T.II.

119071, r. MockBa, lonckas yauua, oM 39, crpoenne 4

ayAUTOPUHU JIJIs IPOBECHUS 3aHATHUI JIEKLIHOHHOTO
TUIA

KOMIUJIEKT yueOHOU MeOeny,
TEXHUYECKHE CPENICTBA O0YUCHHS, CITY KALTUE IS
TIpeACTaBICHAS YIeOHOH HHMOpMAITHK OOJTBITION
_ayJIATOPUH:

HOYTOYK;

MPOEKTOP,

JKpaH,

MapKepHasi 10cKa

ayJIUTOPYH JUTS TIPOBEACHUS 3aHATUI
CEMHHAPCKOTO THTIA, TPYIIIOBBIX U
WHIUBUIYaTBHBIX KOHCYJIBTAIUN, TEKYIIETO
KOHTPOJISL U IPOMEXKYTOYHOU aTTECTAI[UI

KOMILIEKT yueOHoU meben,
TEeXHUYIECKHE CPE/ICTBA OOYUCHNS, CITyKAIHE JUIs
npeacTaBiIeHus yueOHoi nHpopMalmy O0JbIION
ayJUTOPHUH:
" HOyTOYK,
MPOEKTOpP,
MapKepHas 10cKa,
HaOOPBI JEMOHCTPAIIHOHHOTO 000PYAOBaHUS U
y4eOHO-HATIISAHBIX TIOCOOMIA, 00€CTIeUNBAIOIINX
TEMaTHYECKUE WLTIOCTPAINH, COOTBETCTBYIOIIHE
paboyeii nporpaMme JUCUUILUIMHBL.

ayJUTOPHUH IJIs1 TPOBEICHUS 1a00paTOPHBIX
3aHATHUH, TPYIIIOBBIX U UHAUBUAYAJIbHBIX
KOHCYJbTalUi1

KOMIUIEKT yaeOHOH MeOenH,

TEXHUYECKUE CPEICTBA OOYUCHHUSI, CITy>Kallue JUIs
npeAcTaBiIeHus yueOHol nHpopMauy 60NIbIION
ayAUTOPUH:

- okpan nepeHocHoi ClassicSolutionLibra 180x180, -
npoektop BenQMX511 9H.J3R77.33
ObopynoBanus (CTEHIBI) AJ151 IPOBEACHUS
nmabopaTopHBIX PaboT 1Mo I maporazoguHaAMIKe

119071, 2. Mockea, Manwiii Kanyscckuit nepeynok, oom 2, cmpoenue 6

YUTAJIBHBIN 3aJ1 OUOINOTEKH:

KOMITBIOTCPHAA TEXHUKA,
IMOJAKIOYCHHUE K CCTHU «HHTCDHeT»

Texnonoruueckoe  obecnedeHue
UCIOJBb30BAHUEM  DJIEMEHTOB
YHUBEPCUTETA.

peanu3auuu
BJIEKTPOHHOU

OpOrpaMMbl  OCYIIECTBISIETCST €
nH()OPMAITMOHHO-00Pa30BATENHPHOM  CPEIIbI
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11. YYEBHO-METOJINUYECKOE U UTHOOPMAILIMOHHOE OBECIIEYUEHUE YUYEBHOM JUCHUITJIUHBI
Bua uznanus Anpec caiita 9bC KoanuecrBo
Ne T'on HJIH 3JIEKTPOHHOIO pecypca IK3EMILISIPOB B
ABTOP(BI) HanMeHoBaHue u3xanus (y4yeOHuk, YII, HN3paresabCcTBO o
n/n MII u 1p.) H3IAHHUS (3anonnsemcs 01 u30anuii 6 Oubanorexe
p- 2J1eKMPOHHOM 8U0e) YHuBepcurera
10.1 OcHoBHas IUTEpaTypa, B TOM YHCIIE JIEKTPOHHBIEC U31aHUS
1. Tropun M.IL, | [IpakTuKy™M 1o M.: PI'Y um. A. H. 6)5(010
VII 2017
bopoauna E.C. TUJIPOTa30/IMHAMUKE Kocrirnna
2. Tropun M.IL., | 'maporasoguHaMuka. VI M.: PTY um. A. H. 2018 OUOC
bopoauna E.C. ITpakTukym. YacTs 2 Kockiruna
3. CanteixkoBa B.C., T HPOMEXaHIYCCKHE 10
Amnapymkuaa M.A., . M.: PTY um. A. H.
Hosuxosa T.A., EPEE:;;BL JlaboparopHniit Vi Kockiruna 2023
Iuamaaze M.3. p M.
4, 3axapoBa AA., 85
baxmuena JLT., | IIpormeccsl _ M annaparsl VI Axazemus 2006
Konnaypos B.IL., | xuMuyeckoil TEXHOIOTUU
CanteikoBa B.C.
5. IIpumepsl 1 3a1aun 1O 2006 2
ITanoB K.®.u 1p. xypey TTAXT. VII AnpsuC 1987 64
6. OCHOBHBIE ~ MpOLIECCHl U 60
A.T'. Kacatknu anmaparsl XUMAICCKOM YueOHuK AnesaC 2005
TEXHOJIOTHHU
7. ) https://znanium.com/catalog/docu
A.A. KynunoB I'maporazonunamuka VII M.: UHOPA-M 2015 ment?2id=288098
10.2 JomomHuTENbHAS TNTEPATypa, B TOM YHCIIE SJIEKTPOHHbBIE H3TaHUS
1. I'uppaBnuka u 29K3.
AJL Hleitnax TUIPOITHEBMOTIPUBOI. OCHOBBI Vi1 CrepeoTun 2005
MEXaHUKH XKHJIKOCTH U Ta3a.
2. M.: U]] ®OPYM: http://znanium.com/bookread2.ph
b.B. Yxun I'mppaBnauka VII HUL] HHOPA-M 2014 p?book=450853

10.3 Metoanueckue Marepuaisl (YKa3aHusa, peKOMEHIAUH 10 OCBOSHHIO TUCIUILTHHBI (MOoayst) aBTopoB PI'Y num. A. H.

Koceiruna)
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CanteixoBa B.C., 59K3.61071.
3axapoBa A.A., MexaHuKa KUAKOCTH U Ia30B MY M..PUO MT'YIT 2015 193k3.
ITanuu A.B. Kadeapa
CanteixoBa B.C., Sok3.616.1
Baxmmesa JI.T., ) http://znanium.com/bookread2.ph ’ ’
3axaposa A.A., I'unporasoguaammka MY M.:PUO MI'YT 2013 p?book=464729 Kiizm.a
Anexcangpos. B.I. o
baxummesa JL.T., IIponecchl 1 anmapatsl
3axapoBa A.A.. XPII)MI];IIquKOfI TCXHI())JIOI‘I/II/I 53K3.0u01.
IToTopxuHCcKU ’ MII MU MIryar 2007 153Kk3.

I'mppasnuka u
N.B., CanteikoBa Kadeapa
B.C. THIPOITHEBMOTIPUBO,T
[orop:xuHcKuit Amnmnaparypa 59K3.610m.
N.B., 3axapoBa TUAPOMEXAHUYECKUX MY MU MI'YAT 2005 125Kk3.
AA. MIPOLIECCOB Kadeapa
Baxumesa JI.T., IIpoueccs! u anmapaTsl

s3amutel XT. MeToanueckue
3axaposa A.A., yKa3aHUs K pacueTy http://znanium.com/bookread2.ph
EOTOpmHHCKHH . JIOMAIIHUX 3anauuil «Pacuer MY M. MAO MIVAT 2007 p?book=464530
Canthikosa B. C. TpyOOIIPOBOHOM CETH U

o 00p HACOCa »
CanteixoBa B.C., 59K3.61011.
3axapoBa A.A., MexaHuka KUJIKOCTH U Ta30B MY M.:PUO MI'YAT 2015 193Kk3.
Ilanuua A.B. kadenpa
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12. HHPOPMALNMNOHHOE OBECIIEYEHHWE YYEBHOI'O ITIPOLECCA

12.1. Pecypcsl 371€KTpOHHOI OUOIMOTEKH, NH(POPMAIITMOHHO-CIIPABOYHBIE CUCTEMBI
urnpodeccuoHaabHble 6a3bl TaHHBIX:

Nemm | DeKkTpoHHBIE YyueOHbIe U31aHMS], JJIEKTPOHHbIE 00pa30BaTeIbHbIE pecypchl

1. «Znanium.comy Hay4HO-HU3aTeIbCKOTO0 eHTpa «Mudpa-M»
http://znanium.com/

2. Onexrponnsle m3ganus «PI'Y um. A.H. Koceirmna» na matdopme OBC «Znanium.com»

http://znanium.com/

3. 000 «<MUBUC» https://dlib.eastview.com (37eKTpOHHBIE BEPCHUU MEPUOTUIESCKUX M3TaHUH
000 «MBHCy)

4. Web of Science http://webofknowledge.com/ (oOmmpHas MexayHapoaHas yHUBEpcalbHas
pedeparrBHas 0a3a JaHHBIX)

5. Scopus https://www.scopus.com (MeXIyHapOHas YHUBEpCcaIbHas pedepaTuBHas 0a3a TaHHBIX,
UHAEKCUpyomast 6omnee 21 ThIC. HAMMEHOBAHU I HAYYHO-TEXHUUECKUX, TYMAaHUTAPHBIX U
MEIMIUHCKUX XypHAIIOB, MaTepruajioB KoHpepeHuii mpumepHo 5000 MexTyHapOTHBIX
H30aTENbCTB)

6. Springer Nature http://www.springernature.com/gp/librarians (MmexmxyHapogHas
U3/IaTeNIbCKAs KOMIIAHMUS, CTICIIMATM3UPYIONIASACS HAa U3TaHUH aKaJTCMUUECKUX KYPHAIOB U KHUT
10 €CTECTBCHHOHAYYHBIM HANPABICHHSIM)

7. «3BC IOPAUT»www.biblio-online.ru

8. O mpenocTaBiaeHNN 10CcTyMa kK nHGopMmarmornHo-anamutrdeckoit cucteme SCIENCE INDEX
(BKJIFOUEHHOI'0 B HAY4YHBIM HHPOPMAIMOHHBINA pecypc elibrary.ru) https://www.elibrary.ru/

9. OBC «Jlanby http://www.e.lanbook.com/

10. 000 «HammonansHas anextponnas oudnuoreka» (HOb) http://Hy0.pdy/

Jorosop Ne 101/H35/0486 — ot 21.09.2018 r.

11. Hayunas snexkrpornas 6ubnmoreka eLIBRARY.RU http:/www.elibrary.ru/
Jlunienzuonnoe cornarenue Ne 8076 ot 20.02.2013 1.

12. HDHUKOH http://www.neicon.ru/ Cornamenne NeJIC-884-2013 ot18.10.2013 r
IIpodeccnonanbHbie 6a3b1 JAHHBIX, HHPOPMALHOHHBIE CIPABOYHBIE CHCTEMBbI

1. «Polpred.com O630p CMW» http://www.polpred.com
Cornamenne Ne 2014 ot 29.10.2016 1.
2. |[Web of Science http://webotknowledge.com/
Cy6nuuen3uonusii  goroop Ne wos/917 Ha 0e3Bo3Me3AHOE OKa3zaHHUE YCIyr OT
02.04.2018 1.
3. [Scopus http://www. Scopus.com/
Cyo6muiien3nonnbiit Jloropop Ne Scopus /917 ot 09.01.2018 r.
4.  SpringerNature»
http://www.springernature.com/gp/librarians
[Tnatdopma Springer Link: https://rd.springer.com/
[1naTdopma Nature: https:// www.nature.com/
bazanannbix Springer Materials: http://materials.springer.com/
bazanannbix Springer Protocols: http://www.springerprotocols.com/
basza nannaeix zbMath: https://zbmath.org/
baza gannbix Nano: http://nano.nature.com/
CyOnurieH3noHHbIH goroBopNe Springer/41 ot 25 nekabps 2017 1.
5. http://arxiv.org — 6a3a JaHHBIX IMOTHOTEKCTOBBIX AJIEKTPOHHBIX ITyOJIWKAIMK HAYIHBIX CTATECH IO
(bu3rKe, MaTeMaTHKE, HH(GOPMATHKE
6. http.//www.garant.ru/ - CrapaBouno-npaBoBasi cuctema (CIIC) «['apanT», KOMITIEKCHAs TPaBOBast
MoIIepIKKa ITOJb30BaTeNCH 110 3aKOHOIaTeIbCTBY Poccmiickoit Demepanuu
7. http://www.gks.ru/wps/wem/connect/rosstat_main/rosstat/ru/statistics/databases/ -6a3bl TaHHBIX Ha

Ennnom UaTtepuer-noprane Poccrara



http://znanium.com/
http://znanium.com/
https://dlib.eastview.com/
http://webofknowledge.com/
https://www.scopus.com/
http://www.springernature.com/gp/librarians
http://www.biblio-online.ru
http://www.e.lanbook.com/
http://xn--90ax2c.xn--p1ai/
http://www.elibrary.ru/
http://www.neicon.ru/
http://www.polpred.com
http://webofknowledge.com/
http://www
http://www.springernature.com/gp/librarians
https://rd.springer.com/
https://www.nature.com/
http://materials.springer.com/
http://www.springerprotocols.com/
https://zbmath.org/
http://nano.nature.com/
http://arxiv.org/
http://www.garant.ru/%20
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/
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12.2. TlepeueHb nmporpaMMHOTO O0OeCIIeUeHHUS

PexBU3NTHI MOATBEP:KIAIOIIETO

Neni/m | [IporpammHoe o0ecrieueHue
aokyMenTa/ CBOOOJHO pacnpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-2A-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone | konTpakT Ne 18-2A-44-19 ot 20.05.2019
3. V-Ray mna 3Ds Max KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
4, NeuroSolutions koHTpakT Ne 18-5A-44-19 ot 20.05.2019
5. WolframMathematica KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft VisualStudio koHTpakT Ne 18-5A-44-19 ot 20.05.2019
7. CorelDRAWGraphicsSuite 2018 koHTpakT Ne 18-9A-44-19 ot 20.05.2019
8. Mathcad koHTpakT Ne 18-0A-44-19 ot 20.05.2019
9. Matlab+Simulink KOHTpakT Ne 18-2A-44-19 ot 20.05.2019.
10. Adobe Creative Cloud2018 all Apps (Photoshop, | xortpakt Ne 18-DA-44-19 ot 20.05.2019
Lightroom, Illustrator, InDesign, XD, Premiere
Pro, Acrobat Pro, Lightroom Classic,Bridge,
Spark, Media Encoder, InCopy, Story Plus,
Museuap.)
11. SolidWorks koHTpakT Ne 18-5A-44-19 ot 20.05.2019
12. Rhinoceros KOHTpakT Ne 18-2A-44-19 ot 20.05.2019
13. Simplify 3D KOHTpakT Ne 18-2A-44-19 ot 20.05.2019
14. FontLab VI Academic koHTpakT Ne 18-9A-44-19 ot 20.05.2019
15. PinnacleStudio 18 Ultimate KOHTpakT Ne 18-2A-44-19 ot 20.05.2019
16. KOMIIAC-3d-V 18 KOHTpakT Ne 17-DA-44-19 or 14.05.2019
17. ProjectExpert 7 Standart KOHTpakT Ne 17-2A-44-19 ot 14.05.2019
18. AnbT-OuHaHCH KOoHTpakT Ne 17-2A-44-19 ot 14.05.2019
19. AnsT-lHBeCT KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
20. [Iporpamma st moaroroBku TectoB Indigo KOHTpakT Ne 17-2A-44-19 ot 14.05.2019
21. Autodesk Auto CAD 2021 anst yueOHbIX JHorosop #110003456652 ot 18 derp. 2021
3aBEJICHU, TIOJIMUCKA K OECCPOUHOM JTUIICH3UU T.
Pacnipoctpansiercss CBOOOIHO ISt
AKKPEJIMTOBAHHBIX YUeOHBIX 3aBeJICHHN
22. LibreOffice GNU Lesser General Public License | CBoOoaHO pacnpocTpaHsIeMoe
23. ScilabCeCILL (cBo6oanas, copmectumasi ¢ GNU | CBoGoaHO pacnipocTpaHseMoe
GPL v2)
24. Linux Ubuntu GNU GPL CB000HO pacmpocTpaHsIeMoe
25. FDS-SMYV free and open-source software CBO0OOTHO pacIpocTpaHsIeMoe
26. AnyLogic Personal Learning Edition CB000IHO pacmpocTpaHsIeMoe
217. Helyx-OS GNU General Public License CBO0OTHO pacIpoOCTpaHAEMOe
28. OpenFoam v.4.0 GNU General Public License CB00OOIHO pacmpocTpaHsIeMoe
29. DraftSight 2018 SP3 ApToHOMHas OecruiaTHas CB000HO pacmpocTpaHsIeMoe
JIMIICH3US
30. GNU Octave GNU General Public License CB00OOIHO pacnpocTpaHsIeMoe
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JIUCT YUETA OBHOBJIEHUM PABOYEM [TIPOT'PAMMBbI YYEBHOM
JTUCHUTIIINHDBI

B pabouyro mnporpaMmy y4yeOHOM AMCHUIUIMHBI BHECEHbl H3MEHEHUS/OOHOBICHHUS U
YTBEPKICHBI Ha 3acelaHnu Kadeapbl:

Ne roj XapakKTep H3MeHeHUiT/00HOBIeHU HOMep NMPOTOKOJIa
00HOBJIEHHSI ¢ YKa3aHHeM pa3jeia W 1aTa 3aceaHust

PIIA Kadeapsbl




