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1.  OBLUME CBEJIEHMS

VYyebHas qucuuminHa «[ maporazognHaMuKay U3y4aercs B MSTOM CEMECTpe.
KypcoBas paboTa — nmpeaycMOTpeHa B IISITOM CEMECTpE.

1.1. dopma NpOMeKyTOUYHON aTTECTALUN:

IIATBIA CEMECTP - DK3aMEH.

1.2.  Mecro yuebHOU quctuIuimHbl B cTpykrype OITOII

VYuebHasg mucuMiviMHa  ['MApora3oqrMHaMuKa OTHOCHUTCS K 4acTH, (pOpMHUPYeMOW yYaCTHHKAMU
00pa3oBaTeNbHBIX OTHOIICHUI.

OcHOBO  [UIsI  OCBOGHHUS  JHUCLUUIUIMHBI  SBISIOTCS — pe3yabTaThl  OOyueHHs 110
NPEIIIECTBYOUINM JUCIUIUIMHAM U IPAKTUKAM:

- du3uka;

- Heoprannueckas xumus;

- MareMaTHuecKkuil aHainu3, MHTErpajibHble U AU depeHnanbHble HCUUCICHUS;

- Texuuueckas TepMOAMHAMUKA U TEILIONEPe1aua;

PesynbraTsl 00y4yeHus no yueOHOM JUCIUIUIMHE, UCTIONIB3YIOTCS IPU U3YUYEHHH CIIETYIOLINX
JUCLUIUIMH U MIPOX0KJICHHS TPAKTHK:

- OCHOBHBIE TIPOLIECCHI U TEXHUKA 3aLIUThI OKPYKAIOLIEH Cpelibl,

- OCHOBBI MOJICIIMPOBAHMS TEXHOJIOTUYECKUX MTPOLIECCOB H aINapaToB.

PesynbraTel OocBOeHUsI y4yeOHOW AMCHUIUIMHBI B JaibHEHIIeM OyayT HCIOJIb30BaHbI IpPU
BBITTOJIHEHUH BBITYCKHOW KBAJTU(PHUKAIIMOHHON paboTHI.

2.  UEJHU U ILIAHUPYEMBIE PE3VJILTATHI OBYUEHMS 110
TUCIHUATIIAHE

[enstmMu U3y4eHUs TUCHUIUTHHBI «[ HIpora3ofMHaMuKay SBISIOTCS:

(hopMUpPOBaHHE HAYYHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS THIPOTa30IMHAMUKH;

— ¢opMUPOBaHUE CUCTEMBI 3HAHUN O 3aKOHAX MEXAHWMKH KHUJIKOCTH U Ta30B MPHU PEIICHUU
BOIIPOCOB 3aIIUTHI TEXHOC(hEPHI;

— M3y4YEHHUE TEOPUH U MPAKTUYECKOTO MPUMEHEHHS THAPOTa30MHAMHYECKUX TIPOIECCOB MPHU
obecrnieueHnr TeXHOCHEPHOH 06€30MaCHOCTH, CBA3aHHOMN C CUCTEMaMU 3alIUTHI Cpebl OOUTAHUS;

— TM[pUOOpeTeHHWe UWHTepeca K HCTOPUM PAa3BUTUS U JOCTHXKCHHSIM B  o0JiacTu
THJIPOTa30IMHUMUKH,

— pa3BUTHUE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX MU TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcsi B TPOIECCe HU3YYCHUS UCIUIUIMHBI; TPUOOPETEHHE COBPEMEHHBIX HAyYHBIX
B3TJISZIOB, UACH B X0/ pabOTHI ¢ pPa3IMYHBIMA UCTOYHUKAMU WH(OPMALINK;

— WCMOJIb30BaHKE TIPU BHITIOJTHEHUH MPAKTUYECKUX 33aJaHUH 1O THIPOTra30InHAMUKE METOI0B
CpaBHEHHs, OOOOIICHUs, CHUCTEMATH3allUU, BBISIBICHUS MPUYHHHO-CICJACTBCHHBIX  CBS3CH,
(dbopMyJIMpOBaHHE BHIBOJIOB JJIsi M3YyUEHHUS PA3IUYHBIX CTOPOH TEXHOJOTHYECKHX MPOIECCOB, C
KOTOPBIMH BO3HHUKAET HEOOXOIUMOCTh CTAIKUBATHCS B PO ECCHOHATBHOU cdepe.

— (dhopMupoBanne y o0ydaromuxcsi KOMIETEHIINH, YCTaHOBJICHHBIX 00pa30BaTeIbHOM
nporpammoii B coorserctBuu ¢ ®I'OC BO 1o gaHHON JUCHUILIMHE.

PesynbraToM oOydeHus 1o y4eOHOW IUCIMIUIMHE SIBISICTCS OBJIAJICHUE OOYUYaIOUTUMUCS
3HAHUSMH, YMEHUSMH, HABBIKAMU H OIBITOM JIEATEIHHOCTH, XapaKTEPU3YIOUIUMH MPOIECC
(GbopMUPOBaHHS KOMIIETEHIIMI M O0ECIeUMBAIONIMMHU JOCTH)KCHHE IUIAHUPYEMBIX PEe3yIbTaTOB
OCBOEGHUS YUEeOHOU JTUCIUTUINHBI.



2.1.
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cI)OpMI/IpyeMI:Ie KOMIICTCHIIMHU, UTHANKATOPBI JOCTUIKCHUSA KOMHCTCHHHﬁ,

COOTHECEHHBIE C IUIAaHUPYEMBIMH PE3YJIbTaTAMHU 00YUYEHUS 10 JUCIIUIUINHE:

Konx 1 HamMeHOBaHHe

Kox u HauMeHOBaHHe

IInanupyemble pe3yJIbTaThl 00y4eHUs!

WHIHKATOpA
KOMIIEeTeHIIHH 10 TUCIMILTHHE
JAOCTHKEHHSI KOMIeTeHIHH
IIK-1 WJI-TIK-1.2 — YnorpeOiser o0mue NOHITHS, 3aKOHBI
CriocoGeH MpUMEHSITh [IpuMeHeHne TeOpeTUIECKUX Y ypaBHEHHS CTATUKH, KHHEMATHKU U
COOTBETCTBYFOILUH OCHOB (DH3UKH MPH PEIICHUH JUHAMHKH KUAKOCTEH U Ta30B.

(bu3nKo-MaTeMaTHYCCKHUH
armapar, METO/Ibl aHAIN32
1 MOJICTTUPOBAHUS,
OCHOBHBIC 3aKOHBI XUMHH
M METOJTbI XUMHUYECKOTO
aHasv3a, OCHOBHBIC
3aKOHBI 9KOJIOTHH U
MPUPOAOTIONB30BAHHS,
TEOPETUUCCKOTO U
9KCIEPUMEHTATLHOTO
HCCIICIOBAHUS TIPH
pelieHun
po(heCCUOHATBHBIX
3a71a4

NPUKJIAIHBIX 337124
TexHochepHoi 6e30nacHOCTH

— Ilpumenser ocHOBHBIE (hU3NUECKHE
CBOICTBa peabHBIX KUAKOCTEHN U ra3os.,
UCTIONIB3YEMBIX B TEXHOC(EpHOH
0€30IacHOCTH B KaueCTBE SHEPTO- U
TEIUIOHOCHUTENEN, TEXHOIOTMUECKNUX
KOMITOHEHTOB, CMa304YHBIX U
OXJTAKAAIOIIUX KHUIKOCTEH, a TaKKe
pabouux Ted B MHEBMO- U THAPOCHCTEMAX.
— MHcrnonp3yeT 3akOHBI U OCHOBHBIE
($u3uKO-MaTeMaTHIECKUE MOACIH
MEXaHU3MOB JABM)KEHUS KUKOCTH.

[IK-4 Cnocoben
MPOCKTHPOBATh U
KOHCTPYUPOBATh
arnmaparbl 3aIlUThI
TexHochepsl

VJI-TIK-4.2
HpOGKTHpOBaHI/Ie nu

KOMHLIOTCpHOG MO}:[CHHpOBaHI/Ie
annapaTOB 3allUThI TCXHOC(bCpBI

— TIpumeHseT METO bl MOICTTUPOBAHUS
TEXHUYECKUX OOBEKTOB U
TEXHOJIOTHYECKHX MPOIECCOB TEXHOCHEPHI
C MCTOJIb30BAHMEM CTAHAAPTHBIX MMAKETOB.
— Hcnonb3yetr METOANKHY pacyueTa u
MPOCKTUPOBAHHUSI JICTANCH U y3II0B
armaparoB 3alUThl TEXHOC(EPHI B
COOTBETCTBUH C TEXHHUCCKHUMU 3aaHUSIMU
1 MCIOJIb30BAHUEM CTAHAPTHBIX CPEIICTB
ABTOMATHU3AIUH TPOCKTUPOBAHUS C
YUETOM 3HAHUH OCHOB TEOPHUU
MOTPAaHUYHOTO CJI05I, 0COOCHHOCTEH
OTIpE/ICIICHHS YCHITNH, BO3HUKAIONIIUX TPH
0OTEeKaHUU TEJ U JIp.

— Hmeer nmpakTHUYECKHIA OMBIT pacyeTa
THIPABIMYECKUX CETeH U BhIOOpa
00opyIoBaHMS.

[IK-5. Cnocoben
MPOBOJIUTH HAYYHBIC
UCCIICIOBAHUS 10
OTJCILHBIM TEMaM
(pa3zenam TeM) B
obnactu
pohecCHOHATBHOMN
JeSATEbHOCTH

NA-TIK-5.2 ITnanupoBanue

- HpI/IMCHﬂCT MCTOJbI NPOBCACHUA

MPOBEICHUS SKCIEPUMEHTOB TI0 33IJaHHBIM METOANKAM

9KCIEPUMEHTAIILHBIX C MCIOJIb30BAaHHEM OCHOBHBIX YPaBHEHUH

UCCIIeIOBaHUI THAPOra30IMHAMUKH, METOZOB MX
peleHus, TOHITUH, THIIOTE3 U
JOMYLICHUM.

NA-TIK-5.3 — MHmeer npakTHyeCcKHii ONMBIT 00pabOTKH

O6paboTka pe3yabTaToB W aHaIK3a Pe3yJIbTaTOB pacyera C

9KCHEPUMEHTA UCTIOJNIb30BaHUEM OCHOBHBIX YpaBHEHUH

ruaporasoJuHaMuKH.
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3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJINHBI

OOu1ast TpyA0EMKOCTh Y4eOHOM AMCUUIUIMHBI IO y4eOHOMY IJIaHy COCTaBJISET:

0 0YHOU opMe 00yUeHuUs —

5 3.e. 180

qac.

3.1. Crpykrypa yueOHO! AUCIUTIINHBI

Tt 00y4aroluXcs o BUAAM 3aHATHI (04Hast popma oOydeHus)

CTpyKTYypa U 00beM AUCHUILIHHBI

KonrakTHas aynutopHasi padora, | CamocrosiTtejbHasi padoTa
’§ qac 00y4aronerocsi, 4ac
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5 cemectp DK3aMeH, 180 34 16 34 60 36
KypcoBast
pabora
Bceero:| Dx3amen, 180 34 16 34 60 36
KypcoBast
pabora




3.2.  Crpykrypa yueOHOUN TUCIUTIIUHBI JUTsl 00YUYAIONMUXCs 110 pa3zesiaM U TeMaM JUCIUILTUHEL: (0o4Has popma oOyueHus)
Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIHpYyeMbIe) KonrakTHas padora
Pe3yILTATHI - Buanbl 1 gopMBI KOHTPOJIBHBIX
OCBOEHHSI: o ® - 3 g MepONpUsITHIA, 06ecneqy\l’Bammﬂe 1o
KOLI(bl)u HanmenoBanue pasesios, Tem; @ 5 2 = g :, = COBOKYIIHOCTH TEKYIIIMH KOHTPOJIb
(l)opMplpyeMon(:ﬂx) dhopma(b1) NpoMekyTOUHOI aTTecTaAMH g § = &g § E = § yCIeBaeMOCTH;
KomneTeHuuu(it) u =) = E g = =S | 5 (opMBI IPOMEKYTOYHOTO KOHTPOJISI
Ll ) g = S8 ZE| 28 ycneBaeMocTH
HOCTHIAEHHS = ) ; = g £g | S8
KOMIIETCHIINHN
NSATHIN ceMecTp
MK-1: Pasnea I. OcHoBbI ruaporazoquHamMuki. 'mapocraruka. X X X X 11
NA-TIK-1.2 Tema 1.1 2 X DopMBbI TEKYIIETO0 KOHTPOJIS
I1IK-4: CBoiicTBa XXUIKOCTEH U ra30B. MeToIbl OnpeAeaeHus U o pazzeny I:
NJ-T1K-4.2 pacuera. Tabmuisl, HoMorpamMmMbl. CBOHCTBA cMeceH. 1. koHTpONBHAs paboTa Nel.
[IK-5: Tema 1.2 2 X 2. 3amuTa 1a00paTOPHBIX PadoT.
NA-TIK-5.2 I'mapocratnyeckoe nasnenue. Cucrema quddepeHunanbHbIX
NA-TIK-5.3 ypaBHEHUH Disiepa UIsl COCTOSTHUSL MMOKOsI ra3a, )KUIKOCTH.
Tema 1.3. 2 X
OcHoBHOE ypaBHeHHUE ruApocTaTuku. [IpakTnyeckoe
MIPUMEHEHHUE YPABHEHNE THIPOCTATUKH.
[IpakTrueckoe 3anstue Ne 1.1 2
Onpezaenenue u
pacueT nokasaresieii CBOMCTB KUAKOCTEH 1 ra30B (TaOIULbI
HOMOTPaMMBbl)
[IpakTrueckoe 3anstue Ne 1.2 2
Pacyer naBnenus xuaKocTel ¥ ra3oB Ha JHO U CTEHKU
pe3epByapoB (eMKoOCTeH).
JlaGoparopnast padota Ne 1.1 2
Onpenenenue NIOTHOCTU CMECEN KHUJIKOCTEH
9KCIEPUMEHTAILHO U METOAOM pacyeTa.
JlaGoparopHast pabora Ne 1.2 2
OnpeneneHne HAChIMHOM IJIOTHOCTH CHITYYHX MAaTEPHAJIOB.
JlaGoparopnast pabora Ne 1.3 2
Hasnenne. Metoabl u mpruOOpPHI AJIsl €0 H3MEPEHUSI.
JlaGoparopHast paborta Ne 1.4 2
N3ydyeHne OTHOCUTENBHOTO TIOKOS )KHJIKOCTH B COCYE,




Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIHpYyeMbIe) KonrakTHas padora
Pe3yJILTATBI - Buabl 1 pOpMBI KOHTPOJIBHBIX
OCBOEHHSI: o o - 2 g MeponpusITHI, 06ecneqyinamnme no
KOZI(bI) HanmeHnoBanue paszejioB, TeM; @ g o = g oA = COBOKYIIHOCTH TEKYIIIMH KOHTPOJIb
dopmupyemoii(bix) dopma(br) NpoMeKyTOUHO# aTTeCTALIMI g R &g g E = § yCIIeBaeMOCTH;
KoMITeTeHIHH (i) 1 =) E ; g E’ E é g 5 ()OPMBI IPOMEKYTOUHOTO KOHTPOJISI
KOMIIETEHLHi S ol S & FE | ©&
PaBHOMEPHO BpAILAIOIIEMCs BOKPYT BEPTHUKAJIBHOM OCH.
[IK-1: Pazpea 1. I'mapoaunamuka. X X X X 20 @DopMBbI TEKYIIETO0 KOHTPOJIS
NA-TIK-1.2 Tema 2.1 2 X o pazaeny II:
[1K-4: OCHOBHBIE IOHATHS: CKOPOCTh IBUKEHHMSI pacXo/l KHUJIKOCTH U 1. xoHTpONBHAs paboTa Ne2.
NJ-T1K-4.2 ra3a, SKBHBJICHTHBIN nmuameTtp. [1oTok xkuakocTu (rasza): 2. 3ammra 1abopaTopHbIX padoT.
IK-5: HaIlOpHBIN, YCTAaHOBUBLIEHCA. Y paBHEHHE HEPA3PbIBHOCTU 3. MHIMBHIyalbHOE OMAIIHEE 3a/IaHKE.
NJ-TTIK-5.2 MOTOKa. PeXuM ABMIKEHHS TOTOKA.
Na-T11K-5.3 Tema 2.2 2 X
Cucrema nmuddepeHInANBHBIX ypaBHEHUH Diiiepa Ui IOTOKA.
VYpaBHeHue bepHynnu U1 naeanbHoN KUAKOCTH. {uarpamMMa
bepaynnu.
Tema 2.3 2 X
VYpaBHeHue bepHynnu 11 peabHON KUAKOCTH. Y paBHEHUE
SHEPreTHYecKoro OajaHca NOTOKaA.
Tema 2.4 2 X
[TpuGops! 11 3aMepa CKOPOCTH B Pacxoja MOTOKa. DIIEMEHTHI
teopuu noaobus. Comio, muddysop.
Tema 2.5 2 X
Hcreyenue xxuakoctei (ra3oB) uepe3 HaCAAKH U OTBEPCTHAL.
KoadduimenTs! cKkOpoCcTH, CKaTHs CTPYH, PaCX0Aa.
Tema 2.6 2 X

TpancnoptipoBka xuakocTd. Hacocsl 1 nx kinaccupukanms.
[TapameTtpsl padoTsl HacocoB. IlopirHeBbIe HACOCH: COOCTBEHHO
MOPIITHEBOM, MPOCTOTO AEMCTBHSA, IUTyHKEPHBIM IPOCTOrO
JEeWUCTBUSL, TUTyHKEPHO-InapparMoBbIil, TUTyHKEPHBIN TBOMHOTO
neiictBug. CxeMbl ¥ IPUHLIKI AEHCTBUSL.




Ilnanupyemsie
(KOHTpoOJIHpYyeMbIe)
pe3yJbTaThbl
OCBOEHHSI:
Ko/I(bI)
(hopmupyemoii(bIx)
KoMmeTeHuuu (i) u
HHANKATOPOB
JAOCTHKEHUS
KOMIIETEHIMI

HaunmeHoBaHue pa3jiesioB, TeM;
(hopma(b1) NpoMekyTOUHOI aTTecTaAlMH

Buasb! yue6Hoii padoThI

KonrakTHas padora

JlaGopaTopHbie

IIpakTH4eckue
padoThl, Yac

3aHATHS, YaC

IIpakTH4eckas

nmoaroTroBKa, 4yac

CaMocTrosTeIbLHas

Tema 2.7

LenTpobexusie Hacockl. Hacock! aApyrux TUIOB (OCEBEIE,
BHUXPEBEIC, POTAI[MOHHBIC, CTpYiiHbIe, MOHTEeX10). [logoop
HACOCOB.

o Jleknum, yac

> | pabota, yac

Tema 2.8

[Tepememenne razos. Komnpeccops! 1 nx kiaccuuKanus.
BeHTunsTops! oceBbie U IIEHTPOOSKHBIE. CXEMBI U IIPUHITHIT
neiictBud. ['a3oayBkH (IICHTPOOESKHEIE, POTAIIHOHHBIE), CXEMBI H
MIPUHIIAT TCUCTBUS.

Tema 2.9
Typ6okomnpeccopsr Bakyymasie Hacocsl. uddy3nonnsie
HACOCHI, cxeMa, puHIuN feiictus. [lonoop koMIpeccopos.

Tema 2.10
Knaccudukanus tpy6orpoBonoB. ['uapapnuueckuii pacuer
TpybonpoBoJa.

Tema 2.11
EcrtecTtBennas tsara. YcioBUS €CTECTBEHHOI TATH.

[IpakxTrueckoe 3ansrue Ne 2.1
Pacuer kputepus PeitHonbca, onpeneneHue xapakrepa
JIBUKEHUS KHMJIKOCTH U Ta3a.

[IpakTrueckoe 3ansatue Ne 2.2
Omnpenenenue ruApoNOTEPh B TPYOOIPOBOJE.
PacueT mosHOro Hanopa B TpyOoIpoBoOeE.

[IpakTrueckoe 3anstue Ne 2.3
[ToaGop HACOCOB € UCTIOJIB30BAHKEM KaTaJora.

Buanl 1 gopMBI KOHTPOJIBHBIX
MepOoNpUATHH, 00ecreYnBaoIHe 10
COBOKYIIHOCTH TeKYIIMii KOHTPOJIb
yCIIeBaeMOCTH;

(opMBI IPOMEKYTOYHOTO0 KOHTPOJISA
ycIeBaeMoCTH




Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIHpYyeMbIe) KonrakTHas padora
Pe3yJILTATBI - Buabl 1 pOpMBI KOHTPOJIBHBIX
OCBOEHHS: © @ B g MepONpUsITHIA, 06ecneqy\l’Bammne o
KOLI(bl)u HanmenoBanne pasesios, Tem; @ 5 2 = g :, = COBOKYIIHOCTH TEKYIIIMH KOHTPOJIb
(l)opMplpyeMon(:ﬂx) dopma(br) NpoMeKyTOUHO# aTTeCTALIMI ‘;{ § = &g § £ = § yCIIeBaeMOCTH;
xor:;::;z:(()l;) " E E E §- g E g g g hopmbI npomemy:oqnoro KOHTPOJIst
JMOCTHIKEHHUS 2 = E <8 g5 z 3 ycneBaeMoCTH
KOMIIETEHLHi S ol S & FE | ©&
[IpakTrueckoe 3ansatue Ne 2.4 2 X
OrnpeneneHue TEOPETUIECKON CKOPOCTH UCTCUEHUS )KUIKOCTH,
BpEMs OOPOKHEHHSI eMKOCTH.
JlaGoparopHast pabota Ne 2.1 2 X
OnpegeneHue pekuMa JBHKEHUS KUAKOCTH.
JlaGoparopHast pabota Ne 2.2 4 X
Onpenenenue NoTeph HAMoOpa B TpyOOIPOBOJIE.
JlaGoparopnast pabota Ne 2.3 4 X
Hcreuenune UIKOCTH Yepe3 HACAIKU IIPU TOCTOSSHHOM U
IIEPEMEHHOM YPOBHE.
JlaGoparopHast paborta Ne 2.4 4 X
Wzyuenue ycrporicTBa u paboThl HacocoB. M3yuenue paboTs
CTpYHHOr0 Hacoca.
JlaGoparopnast pabora Ne 2.5 4
W3zyuenne ycTpoicTBa U pabOThl KOMIIPECCOPOB.
[IK-1: Pazpean I11. /IByxmepHble TeueHUs: H1eaTbLHOH HeCxKUMAeMO X X X X 20 @DopMBbI TEKYIIETO0 KOHTPOJIS
NA-TIK-1.2 JKUAKOCTH. no pazaeny III:
[IK-4: Tema 3.1 2 X 1. koHTpONBEHAsS paboTa Ne3.
WUJI-11K-4.2 [Ipocreiiine miockue NOTEHIUANbHBIE TCUCHUS HECXKUMAEMOU 2. 3amuTa 1a00paTOPHBIX PadoT.
I1IK-5: HICATbHON KHUIKOCTH.
NA-T11K-5.2 Tema 3.2 2 X
Na-T11K-5.3 BesunpkynaunonHoe o0TekaHue KPYTioro UIHHIPA.
Tema 3.3 2 X
HupkynsmuoHHOEe 00TEKaHUE KPyTIIoro nuinHapa. Teopema
H.E. XyxoBckoro.
[Tpaktuueckoe 3anarue Ne 3.1 2 X




Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIHpYyeMbIe) KonrakTHas padora
Pe3yJILTATBI - Buabl 1 pOpMBI KOHTPOJIBHBIX
OCBOCHHS: o ° B g MepoNpuUsTHIi, 00ecieyuBaOUIUeE 110
KOo/(b1) HanmeHoBaHue pa3esios, Tem; ° 2y 2, s | 5 COBOKYIHOCTH TEKYIIH KOHTPOJIb
¢opmupyemoii(bIx) ¢opma(bl) IPOMEKYTOUYHOI aTTeCTAIIMU g ? i 23 § g = § yCIeBaeMOCTH;
KoMITeTeHIHH (i) 1 =) = E g E’ = g g 5 ()OPMBI IPOMEKYTOUHOTO KOHTPOJISI
HH/IMKATOPOB g %5 1SN = = g g ycreBaeMoCTH
JOCTHKEHUS é |==s::- = é S |==s::- o 3 S
KOMIETEH U & 2 = =%
Onpenenenue XapakTepUCTHK JBUKEHHS KHUIKON YaCTHUIIBI:
(YHKLIMY TOKA, ypaBHEHUE JTMHUHN TOKA U PACXOJ )KUAKOCTH B
KaHaJe.
[IpakTrueckoe 3anstue Ne 3.2 2 X
Onpenenenue NOTEHIUATBHOIO TEUEHUS JKUAKOCTH BOKPYT
mapa.
JlaGoparopHast pabota Ne 3.1 4 X
Omnpenenenne ko3 duimenta ConpoTUBICHUS Iapa Mpu
00TeKaHUH Oe3rpaHUYHBIM TOTOKOM.
JlaGoparopHast pabota Ne 3.2 4 X
Omnpenenenne ko3 duimenta COnpoTUBICHUS Iapa Mpu
CTpYHHOM pekume 00TeKaHUs
BrinosHeHne KypcoBoii padoTh X X X X 9 3ammra KypcoBoi paboThI
OK3aMeH X X X X 36 DK3aMeH 1o Ouneram
HUTOI'O 3a 5 cemecTp 34 16 34 X 96
HUTOI'O 3a Bech nepuop 34 16 34 X 96




3.3. Kparkoe conepxaHue y4eOHON NUCIUILINHBI
Ne Haumenosanue pasnesa u Copnepixanue pazjieJia (TeMbl)
TeMbl JTHCHHUIIJIMHBI

Pazpen 1 OcHoBbI ruaporazogunamMuku. I'mgpocrarnka.

Tema 1.1 CBoiicTBa XUAKOCTEN U [InoTHOCTE M yAenpHBIN Bec. BsazkocTs. KnunemaTnuecknit
ra3oB. Metozpl onpenenenus | koadduuuent Bs3koctu. HpI0TOHOBCKHE 1 HEHBIOTOHOBCKHE
u pacueta. Tabnuupl, xunxocty. [loBepxHocTHOE HaTsKeHUE. YncThIe BelecTBa U
HoMorpammsl. CBolicTBa cMmecH. [IpodHOCTh, INIACTHYHOCTD CMECEH.
cMecei.

Tema 1.2 I'mnpocrarnueckoe
nasieHue. Cucrema [TonsiTve ruapOCTaTHYECKOTO JaBJIECHUS, PA3MEPHOCTH,

i depeHnanbHbIX npuOOopBI 1 3aMepa aBieHuid. CoiicTBa aasnenus. Cuna
ypaBHEHHH Jilnepa 1 naBieHus. AGCOTIOTHOE, BAKYyMMETPHYIECKOE, a0COTHOTHOE
COCTOSIHMSI TIOKOS rasa, nasieHue. AOCOMIOTHBINA U OTHOCUTEILHBINA IIOKOM.

YKUJIKOCTH.

Tema 1.3 OcHOBHOE ypaBHEHUE Cunbl, eHCTBYIOIINE HA )KUAKOCTH (MacCcoBBIE U
TUAPOCTATUKHU. noBepxHocTHBIE). 3akoH Ilackamns. ['mapocrarnueckuit
[IpakTnueckoe npumenenue | mapagokc. CuctemMa COOOIIAIOMINUXCS COCYIOB.

YPaBHEHUS THAPOCTATUKH.

Pazpean Il | 'mppoamnamuka

Tema 2.1 OCHOBHBIE TOHATHS: [onsiTHe cpeanelt (ocpeTHEHHO) CKOPOCTH. MaccoBBIi
CKOPOCTb JBIDKEHHS, pacxoll | o0beMHBIN pacxo]. CMOUEHHBIN EPUMETP, )KUBOE CECUCHHE.
KHUJKOCTH U rasa, Hanopnoe u Ge3HanopHoe ABMXEHUE, TpUMeEpHL. JlaMuHApHBIH
9KBHUBAJICHTHBIN TUaMeTp. U TypOYJIEHTHBIN PeKUMBI IBMXKEHHS KUIKOCTH. Kputepuit
[ToTok xunkocTu (raza): Petinonsnca. 3nauenus uncel Perinonpnca. ®usnueckui
HaIlOpHBIH, CMBICJI KpUTEPUSL.

YCTaHOBUBLIMICS.
YpaBHEHNE HEPA3PBIBHOCTH
MOTOKa. PesxnuM ABHKEHUS
MIOTOKA.

Tema 2.2 Cucrema [TonsiTue naeanbHOM KUIKOCTU. Y IeTbHAS SHEPTUS KUAKOCTH
i depeHnranbHbIX (motenuuanbHas U KuHeTH4Yeckas ). [Ise3oMeTpuueckuii n
ypaBHEHU# Jiniepa 11 CTaTUYeCKHUI Hamop.

MIOTOKAa. Y paBHEHHE
Bbepnymm nns uneansHoi
XKUAKOCTH. [lnarpaMma
Bepnymnn.

Tema 2.3 VYpasHenue bepHynnn qis [lonsiTHe peadbHOMN )KUIKOCTH.
peabHON KUAKOCTH. [IpakTrueckoe npuMeHeHne ypasHeHus bepHymuim. 3akoH
YpaBHEHNE SHEPTETUYECKOTO | COXPaHEHUH SHEPTUH U €ro CBA3b C ypaBHEHHEM bepHymu.
OajaHca MoToKa. [Totepu Haropa Ha TpeHHe. MeCTHBIE CONPOTUBIIEHMS.

Tema 2.4 [TpuGops! nyis 3amepa I'maponunaMudeckue TpyoOKH, poTaMeTp, UX YCTPOMCTBO U
CKOPOCTH M pacxoja Mmotoka. | mpuHumi padboTtsl. [lonstre o Teopun nopodus. Kpurepun
DneMeHThI TeOpHur OA00us. | MOA00H THAPOMEXaHNYECKUX POLECCOB U UX (HU3NUECKUI
Comno, nuddysop. cmbict. Kpurepuu [Nanunes, Apxumena. Teopemsl Teopun

nonobus. Ananu3s pazmepHocteii. Merton Pernest.
OcobeHHOCTH TeUeHHs T'a30B uepe3 coruia U U y30psl.
KomOuaupoBanHoe cormto JlaBas.

Tema 2.5 Wcreuenue xxuaxocrei Hcredenune uepes3 0TBEpCTUS NPU OCTOSTHHOM U IEPEMEHHOM
(ra3oB) uepe3 HacCaIKU U ypoBHe (Hamnope). Mcteuenue uepe3 BonocauBbl. Cxarne
otBepetust. Koaddunuentsl | cTpyu (coBepiieHHOE, HecOBepIIeHHOE). Buibl HacaakoB, UX
CKOpPOCTH, CIKaTHsl CTPYH, MIPaKTUYECKOE TPUMEHEHUE.
pacxona.

Tewma 2.6 TpaHcropTHpOBKa OcHOBHBIE TapaMeTpbl pabOTH HACOCOB




10

xuakoctu. Hacocs! u nx
knaccugukanus. [lapameTps
paboThI HACOCOB.
[lopuiHeBbIe HACOCHL:
COOCTBEHHO MOPLIHEBOMH,
MPOCTOrO ACUCTBUS,
TUTYH>KEPHBIH POCTOTO
JEWCTBUSL, TUTyHKEPHO-
nradparMOBBIH,
IUTYHKEpPHBINA ABOMHOTO
neiicteua. Cxemsl 1
MPUHIMII ACHCTBHSL.

(HpOHBBOHHTGHLHOCTB,HaHOp,KHH).BBwOTchaCHBaHHE
Tuner MNOPHIHCBBIX HACOCOB. XapaKTepI/ICTI/IKI/I MOPHIHCBBIX
HaCcoCoOB (HpOI/I3B0):[I/ITeJ'IBHOCTB). HepaBHOMCpHOCTL nogadyu U
BO3ﬂyuHHJ€KOHHaKH.PCFyanOBaHHeIIO6CHymMBaHHC
MOPHIHCBBIX HACOCOB.

Tema 2.7 LenTpobexHbIe HACOCHI. OcHOBHOE ypaBHEHHE LIEHTPOOEKHBIX HACOCOB.
Hacocs! npyrux tunos Teopetnueckuit Hanop. KaBurarus. 3akoHbI
(oceBble, BUXPEBEIE, MPONOPLUOHAIBHOCTH. XapaKTEePUCTUKU LHEHTPOOSKHBIX
pOTaLMOHHBIE, CTPYHHEIE, HAcOCOB U ceTH. PerynupoBka u o0ciykuBaHue
Mownrtexto). [Tonbop HEHTPOOEKHBIX HACOCOB.
HAacOCOB.

Tema 2.8 [lepemenienue ra3os. [Iponeccr cxxaTus ra3oB (aAnadaTHIECKOE, H30TEPMHUYECKOE).
Komnpeccops! 1 ux Huarpamma T-S mponecca cxarus raza. MoIHocTs
KJaccu(uKaIms. KOMIIPECCOPOB, annabaTHYeCKHid 1 N30TEPMUUYECKUN K.I1.1.
Bentunsrops! oceBbie n I"a3omyBKu, 001aCTh MPUMEHEHUSI.
neHTpoOexHbie. CXeMBI U
MPUHIMIT ASHCTBHUS.

I"a3omyBKH (LEHTPOOEKHEIE,
POTALMOHHBIE), CXEMBI U
MPUHIMII ACHCTBHSL.

Tema 2.9 TypOoxomnpeccopsl LentpobexHble, HOPIIHEBBIE TYPOOKOMIEPECCOPHI, CXEMBI U
BaxyymHble HacoCHlI. MpUHLKI AelcTBUS. [lopiIHeBbIe, pOTALlMOHHEIE, CTPYHHBIE
Huddy3nonHsie HACOCH, BaKyyMHBIE HaCOCHI, CXEMBI, IPUHIIUI JEHCTBHS.
cXeMa, MPUHIIMI JENCTBHS.

[Toabop KoMIpeccopos.

Tema 2.10 | Knaccudukanus [IpocTeie u crnoxkHBIe TPYOONPOBOILL. PacueT mpocToro
TpyOOIPOBOIOB. TpyOONIpOBO/Aa IOCTOSHHOTO ceueHus. PacueT cioxxnoro
I'npaBIMdecKnii pacuer TpyOonpoBoaa. Pacuer TpyOonpoBoAoB AIsl ra3os.
TpyObOnpoBOA.

Tema 2.11 | EcrectBennas tsra. Ycnosus | Ilonarue o ecrecTBeHHON BeHTHIIALMU. [lenpeccus
€CTECTBEHHOM TATH. €CTECTBEHHOU TATH. MeToAbI pacueTa eCTECTBEHHOM TSTH.

Pazpes III | JIByxmMepHbIe TedeHHsI HICATbHON HECXKHMAEMOH KUAKOCTH.

Tema 3.1 [Ipocreimue muockue [IpssmonuHeHBIN paBHOMEpHBIN OTOK. J(unosnk. Ilnockuit
MOTEHUUAIbHBIE TEYEHUS (moTeHUMAaIbHBIN) BUXPb. [[OHITHS «ACTOUHHUK U CTOKY.
HEC)KMMaeMoi nieaJbHON
YKUJIKOCTH.

Tema 3.2 BecuunpkynsanuonHoe VYpaBHeHue cemelcTBa IMHUM Toka. HyneBas muHUS TOKa.
00TEeKaHue KPYyTiIoro
ITMHIPA.

Tema 3.3 HupkynsauonHoe ootexkanue | @yHKIUSA ToKa U MOTeHIMaN ckopocTu. [loxbemHas cuna.
KpYTJIOTo IUINHApA. [IpakTHueckoe npuMeHeHne TeopeMbl JKyKkoBCKOro
Teopema H.E. XyxoBckoro.

3.4.  Opranuzanus caMOCTOSTENIbHOW paboThl 00yUaIOMINXCS

CamocrostenbHas paboTa cTyaeHTa — o0s3aTeNlbHas 4acTh 00pa3oBaTENBHOIO Ipoliecca,

HaIlrpaBJICHHAA

Ha  pa3BHUTHE

TOTOBHOCTH K

IpoPECCHOHAJIbHOM n JIMYHOCTHOM
Y
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caMo00pa30BaHUIO, Ha MPOEKTUPOBAHME JalbHEHIIEro o0pa3oBaTeNbHOIO Mapuipyra u
npodecCUOHATBLHON Kapbephl.

CamocrostenpHas paboTa 00y4aroIUXcs M0 AUCHHUILIMHE OPraHu30BaHa KaK COBOKYITHOCTh
ayJUTOPHBIX W BHEAYAUTOPHBIX 3aHATHH M paboT, 00ecrneurBaIOUIMX YCIEIIHOE OCBOCHUE
JTMCUUIUINHBL.

AynuTopHas caMmoCTOsTeNIbHAs paboTa oO0yyaromuxcs MO AMCUUIUIMHE BBINOIHAETCS Ha
yueOHBIX 3aHATHUAX II0Jl PYKOBOACTBOM IMIPENoOJaBaTeNii M IO €ro 3aJaHuio. AyIUTOpHas
caMoCTOsITeNIbHas paboTa 00yJaromuXxcs BXOJUT B 001U 00beM BPEMEHHU, OTBEJICHHOTO Y4eOHBIM
IUTAHOM Ha ayJAUTOPHYIO paboTy, U pEriJaMeHTUPYETCs PACIUCAHNEM YUeOHBIX 3aHATHI.

BueaynutopHas camocTosiTeNbHas paboTa 00ydJaronuxcs — IaHupyeMast yueOHasi, Hay4Ho-
UCCIIeIOBAaTeNbCKasl, IMpaKTHYecKass paboTa oOydaroOlIMXCs, BBIMOJNHAEMAas BO BHEAYIUTOPHOE
BpeMs 10 3aJaHUI0 M TpU METOJMYECKOM PpYKOBOJACTBE IIperojaBatelnisi, HO 0e3 ero
HETMOCPECTBEHHOT'0 YYacTHs, PACIMCAHUEM YUEOHBIX 3aHATHI HE perJaMeHTUPYeTCS.

BueaynutopHas camocTosTeNbHas paboTa 00yyarommxcs BKJII0YaeT B ceOst:

- MOJIFOTOBKY K JIGKLIUSAM, IPAKTHYECKUM U JTa0OPATOPHBIM 3aHATHIM, YK3aMEHY;

— n3y4eHue yaeOHbIX TocoOui;

- U3yYeHHUE pa3esioB/TeM, HE BBIHOCHMBIX Ha JIEKIUH M MPAKTUYECKHE 3aHATHUS
CaMOCTOSITENILHO;

- MOJIFOTOBKA K BBIMOJIHEHUIO JJAOOPAaTOPHBIX pabOT U OTYETOB IO HUM;

- U3yYEHUE TEOPETHUYECKOr0 M TMPAKTUYECKOT0 MaTepuana IO PEKOMEHJIO0BAaHHBIM
MCTOYHUKAM;

- MOJIFOTOBKA K KOHTPOJIBHBIM paboTam,

- BBINOJIHEHHE KypCOBOU pabOThI;

- MOJIFOTOBKA K MIPOMEKYTOUHOM aTTeCTAIl[H B TEUEHHE CEMECTpa.

CamocrostenbHas paboTra 0OydalOUIMXCS C y4yacTHeM IpenojaBareiss B (opMme HHOM
KOHTAKTHOM paboThl MpenycMaTpUBaeT TPYyMNIOBYI0 M (MIM) HHIUBUAyalbHYIO paboTy ¢
00y4aromnuMuUCs ¥ BKITIOYAET B ceOs:

- MPOBEACHNUE WHIMBHUIYaJbHBIX W TPYNIOBBIX KOHCYJIbTalMH IO OTAEIHHBIM
TeMam/pazzienam JUCLUUIUINHBL;

— MIPOBEICHUE KOHCYIbTAUN TIepel ’K3aMEHOM 10 HEOOXOIUMOCTH.

HepequL pa3I[e.IIOB/TCM/, INOJIHOCTBIO HJIM 4YaCTHYHO OTHCCCHHBIX Ha CaMOCTOATCIIBHOC
HN3YUYCHHUC C NOCJIICAYIOIIUM KOHTPOJICM:

Buael u ¢popmsl .
HaumeHnoBanue pazaesa KOHTPOJbHBIX 2
/TeMbl U CHUILTHHBI, MepONPUSITHIA §
Ne BBLIHOCHMBIE HA 3agaHus 115 CAMOCTOSITeTbHOM padoThI (Y4YHMTBIBAIOTCS s
CaMOCTOATEILHOE NP NPOBEACHUHN =
H3yyeHue TEeKyIIero 2g
KOHTPOJIs1) ==

Pazpen 1 OcHoBbI ruaporazogunamMuku. I'mgpocrarnka.

Tema 1.1 Coiicta s)xuakocteid 1 | CocTaBUTh ITpaduKH, AUATPAMMBI YCTHOE 5
ra3oB. MeTozabl cobecej0BaHUE
OTIpENIECTIEHNS U pacyeTa. 0 pe3yJIbTaTaM
Tabuuiel, BEBIIOJTHEHHON
HOMoOrpammbl. CBOMCTBa paboThI
cMecei.

Tema 1.3 OcHOBHOE ypaBHEHHUE KoncnekT nepBoncTouHuka, YCTHOE 6
THIPOCTaTUKH. MOJATrOTOBUTH UH(POPMAIIHOHHOE cobecenoBaHue
[IpakTHueckoe cooOmieHue 0 pe3yJIbTaTaM
MIPUMEHEHUE YPAaBHEHUS BBITIOJTHEHHOU
THJIPOCTaTHUKH. paboThI
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Pazpen I | 'mpponmnamuka

Tema 2.6 TpaHcnopTupoBKa [ToaroroButh MHGOPMAILIMOHHOE YCTHOE 10
xuakoctu. Hacocsl u ux | coobuienue; cocTaBUTh CXEMBI, cobece0BaHUE
KJaccuUKaIys. WITIOCTpanuy (PUCYHKOB). 0 pe3yJIbTaTaM
[TapameTtpsl paboTHI BBITIOJTHEHHOU
HacocoB. [lopuiHeBsie paboThI

HAaCOCBHI: COOCTBEHHO
MOPILIHEBOH, IPOCTOTO
JICUCTBHSL,
TUTYH>KEPHBIH POCTOTO
JEWCTBUSL, TUTyHKEPHO-
nradparMOBBIH,
IUTYHKEPHBINA ABOMHOTO
neiicteud. Cxemsl U
TPUHIMII ICHCTBHSI.

Tema 2.7 LenTtpobexusie Hacockl. | [logroroButh HHGOPMAIMOHHOE YCTHOE 5
Hacocs! npyrux tunos cOO0OIIEHNE; COCTABUTH CXEMBI, cobecenoBaHue
(oceBble, BUXPEBEIE, WITIOCTpanuy (PUCYHKOB). 0 pe3yJIbTaTaM
POTaLMOHHEIE, BBITIOJTHEHHOU
CTpy¥iHbIE, MOHTEXIO). paboThI
ITo6op HACOCOB.

Tema 2.9 TypOoxomnpeccopsl [ToaroroButh HHGOPMAIIMOHHOE YCTHOE 5
BaxyymHble HacoCHI. cOO0OIIEHNE; COCTABUTH CXEMBI, cobecenoBaHue
Huddysnonnsle WITIOCTpauy (PUCYHKOB). 0 pe3yJIbTaTaM
HACOCBI, CXEMa, BBITIOJTHEHHOU
MIPUHLIMI AEHCTBUS. paboThI

[TogOop KOMIIpPECccopoB.

Pazpen III | JIByxmMepHbIe TedeHHSI HICATbHON HeCXKUMAeMOH KUTKOCTH.

Tema 3.2 BecuupkynsanuonHoe Pemenne cutyanimoHHBIX 3a4a4. KOHTPOIIb 10
00TEeKaHue KPYyTiIoro BBITIOJTHEHHBIX
LWIMHIpA. pabot B
TeKylIeH
aTTecTalu
Tema 3.3 HupkynsanuonHoe Pemenne cutyanimoHHBIX 3a4a4. KOHTPOIIb 10
00TEeKaHue KPYyTiIoro BBITIOJTHEHHBIX
uunuHapa. Teopema pabot B
H.E. Xyxosckoro. TeKylIeH
aTTecTalu

3.5. IlpumeHeHue 3JIEKTPOHHOTO OOYUYEHUS, TUCTAHIIMOHHBIX 00Pa30BaTEIIbHBIX
TEXHOJIOTUH

[lpu peanuzanuu nporpamMmbl  y4yeOHOM JTUCHMIUIMHBI 3JEKTPOHHOE OOy4YeHHE U
JMCTaHIIMOHHBIE 00pa30BaTEIbHbIC TEXHOIOTUH HE IPUMEHSIOTCS.
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KOMIIETEHIIUM, CUCTEMA M HIKAJIA OHIEHUBAHUS

PE3YJIbTATBI OBYUYEHMUS 11O JUCIUIIJIMHE, KPUTEPUU OHEHKHU YPOBHA C®@OPMHUPOBAHHOCTH

4.1. CooTHeceHHE IUIAaHUPYEMBIX PE3YyJIbTAaTOB 00YUYEHUs C YPOBHAMU C(HOPMHUPOBAHHOCTH KOMITETEHIUU(11).
YposHu Hrorosoe Ouenxka B TokasaTe/n ypoBHs ¢c()OPMHPOBAHHOCTH
copmMupoBaHHOCTH KOJIN4€eCTBO NATHOAILHOT - a A(orx) 5 = =
KoMmeTeHH(-ii) GAILIOB CHCTeMe YHUBEPCAJIbHOMN bIX o menpmbeccnonam,unon(-mx) leO(l)eCCI/lOHEUIbHOI/IU(-LIX)
. KoOMIeTeHumuu(-if) KOMIIeTCHIM I KOMIeTeHunu(-it)
B 100-0an1bHOM II0 pe3yJibTaTaM K1
cucreme TeKyIeil u - 'H'K 12
10 pe3yJbTaTaM NPOMEXYTOTHOM A- o
TeKylleH 1 arrecTanuu 1K-4:
TIPOMEKYTOYHOM WJI-TIK-4.2
aTTecTaAlNu I1K-5:
NA-TIK-5.2
NA-TIK-5.3
BBICOKHUH 85-100 OTJINYHO OOyuaronuics:

— HCYEPIBIBAIOLIE U JIOTHYECKH
CTPOWHO U3JIaraeT yuaeOHBIN
MaTepuall, YMEeT CBA3BIBATh
TEOPHIO C MPAKTUKOU, CTIPaBIIAETCS
C pelIeHreM 3a/1a4
poheCCHOHATBHOM
HaIpPaBJIEHHOCTH BBICOKOTO
YPOBHS CJIOKHOCTH, IPABHIILHO
000CHOBEIBAET MPHUHSTHIC
pelleHus;

— [IOKa3bIBa€T aHAJTUTHYECKHUE
CHOCOOHOCTH B IOHUMAHUH,
U3JIOKEHUH U IPAKTUUYECKOM
WCIOJIb30BAHUN OCHOBHBIX
3aKOHOB TH/IPOJIUHAMUKH;

— JIOTIOJIHSET TEOPETHUUECKYIO
uH(OPMAIHIO CBEICHUSIMU
HCCIIEZIOBATENIbCKOTO XapaKTepa;

— cBOOOIHO OPUEHTHPYETCS B
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y4ueOHOU U MPO(heCCHOHATBHOM
JUTEepaType;

— JIaeT pa3BEPHYTEHIC,
HCYEPIBIBAIOIIHE,
po(heCCHOHAIBHO IPaMOTHBIE
OTBETHI HA BOMIPOCHI, B TOM YHCIIE,
JIOTIOJTHUTEIIbHBIE.

MHOBBIIIIEHHBINA

65 -84

XOPOILO

OOyuaronuics:

— JIOCTAaTOYHO MOJPOOHO,
TPaMOTHO U TI0 CYIIECTBY U3JIaracT
W3yYCHHBIA MaTepuall, PUBOIUT U
PaCKpBIBACT OCHOBHBIC MIOHSATHUS
THPOTa30JHHAMUKH;

—  aHaANM3UPYeT U3yUCHHBIN
MaTepHai ¢ He3HAYUTEeITHbHBIMU
npobenamu;

— JIOIyCKaeT eANHUYHEIC
HerpyObie OIIMOKH;

— JOCTaTOYHO XOPOIIIO
OpPHUCHTHPYETCS B YICOHOH 1
npodecCHOHaNBHON TUTEpaType;

— MPaBHIGHO IPUMEHSCT
TEOPETUYECKUE TOJTOKEHHS TIPU
PEIICHNH MPAKTUICCKUX 3a/1a9
JIBYDKEHHS )KUAKOCTEH U Ta30B,
BJIaJieeT HEOOXOMUMBIMH IS TOTO
HaBBIKAMH U IPHEMAMU;

— OTBET OTpaKaeT 3HAHUE
TEOPETUIECKOTO U MPAKTUIECKOTO
MaTepHaia, He JIOIycKas
CYIIECTBCHHBIX HETOYHOCTEH.

0a30BbIH

41— 64

YAOBJICTBOPUTCIIBHO

OOyuaromuics:

— JIEMOHCTPHPYET TEOPETUUCCKHUE
3HAHHUSA OCHOBHOT'O Y4eOHOTO
MaTepHralia JUCIUIUIHHEL B 00beMe,
HEOOXOAMMOM JUTS JaTbHEHIIEro
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ocBoenus OIIOII;

— C HETOYHOCTSIMHU M3JIaraet
TIPUHSTHIC B THAPOIUHAMAYECKUAX
mporieccax GOpMyITHPOBKH;

— JIEMOHCTpPUPYET
(hparMeHTapHbIC 3HAHUS OCHOBHOM
y4eOHOH JInTepaTyphl 1o
THIPOTa30IMHAMUKE;

OTBET OTpakaeT 3HAHUS Ha
0a30BOM YPOBHE TEOPETHUECKOTO U
MPaKTUIECKOT0 MaTepuaia B
00BeME, HEOOXOIMMOM IS
JanbHeinen yueOnl u
MPEJCTOAIIECH PaOOTHI 1O
POoGUITI0 00YUCHHS.

HU3KUN 0-40 HEYJOBJIETBOPUTEIBHO

OOyuaronuics:

NEMOHCTPUpPYET (pparMeHTapHbIC 3HAHUS TEOPETUIECKOT0 M MPAKTHIECKOTO MaTepHal 1Mo
THIPOTa30JHHAMHUKE, JIOIyCKaeT rpyOble OMIMOKY MIPU €T0 U3II0KCHUN Ha 3aHATUSIX U B XOJIE
MPOMEXYTOYHOU aTTECTAINN;

UCTIBITHIBACT CEPbE3HBIC 3aTPYAHCHHS B IPIMEHCHUU TEOPETUICCKUX ITOJI0KCHUHN TIPH PEIICHUH
MPaKTUYECKUX 3214 TUAPABIUKHI CTAHIAPTHOTO YPOBHS CI0KHOCTH, HE BIIaJIceT HEOOXOIUMBIMH JIJIS
ATOTO HABBIKAMHU U MPUEMAMU;

HE CITOCOOCH UCIIONB30BAaTh OCHOBHEIC MOJI0KEHHS THIPOTa30JHHAMUKH TIPH PEIICHUH YaCTHBIX
BOIIPOCOB MHXKCHEPHOW TIPAKTHKH;

HE BJIaJIeeT OCHOBHBIMU ITOJIOXKECHUSMH YUCHHUS O PABHOBECHU U ABIKCHUH KHUIKOCTEH U ra30B;
BBINOJIHSAET 3aJaHUs TOJNBKO 10 00pasIy H IO PyKOBOACTBOM IIPENOIaBaTeNsd;

OTBET OTPaKAeT OTCYTCTBUE 3HAHUI Ha 0a30BOM YPOBHE TECOPETHUCCKOTO U MPAKTUICSCKOTO MaTepraa
B 00beMe, HCOOXOAMMOM ISt JalbHEHIIEeH yueOBl.

S. OIIEHOYHBIE CPEJCTBA JJIsSI TEKYIIEIO KOHTPO.JISI YCIIEBAEMOCTHU U TIPOMEKYTOYHOM
ATTECTAIMHU, BKJIIIOYASA CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCSA

[Ipu mpoBeAeHUH KOHTPOJSI CAMOCTOSTEIBHON PabOThl 0OY4YaIOUIMXCS, TEKYIIEro KOHTPOJS M NMPOMEXKYTOYHOM aTTeCTalluy MO y4eOHOMH
aucuuIuinHe «'uaporazouHaMHUKa» MPOBEPSIETCS YPOBEHb C(HOPMUPOBAHHOCTU Y OOYYArOIIMXCS KOMIIETCHIMH M 3alUIaHUPOBAHHBIX PE3yJIbTATOB
o0y4yeHHs N0 AUCLUUIUIMHE, YKa3aHHBIX B pa3jiene 2 HACTOSIIEH MPOrpaMMBl.
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5.1.  @opMBbI TEKYILEro KOHTPOJISA yCIIEBAEMOCTH, IIPUMEPBI TUIIOBBIX 3a1aHUM:

1=120+0,5N, m
TpyOonpoBo1 M3rOTOBJIEH U3 HOBBIX CTAJIbHBIX LEJIBbHOTSHYTHIX TpyO. Ha TpyOGompoBoae

Ne ®opMBI TEKyLIETr0 P85 TR £ T ®opmupyemasi
L KOHTPOJIsI KOMIIeTEeHIAS
1 Bonpoce! fist 3ammThI
71200paTOPHBIX PaGoT 110 Omnpe/esieHne MIOTHOCTH CMecel KUIKOCTel IKCIEPUMEHTAILHO U MeToa0M pacuera | [IK-1:
paznenam «OCHOBBI 1. IImOTHOCTB, pa3MEPHOCTS. NA-TIK-1.2
TUIPOTA30IMHAMUKH. 2. ®aKkTOPBI, BIMSIOIIKE HA 3HAYEHHE TTIOTHOCTH. ITK-4:
I'uapocrarukay, 3. DKcnepUMEHTANbHbIE METOJIbI ONPENIeCHUs IIOTHOCTU SKUIKOCTH. NA-TIK-4.2
«l'uapoanHaMuKay» 1 4. AHaMTUYECKUI METOJ OIPENIEIeHUS] IUIOTHOCTH >KUAJIKOCTH U MX CMECeii. I1K-5:
«JIByXMepHBIC TCUCHHS 5. Pacyer nioTHOCTH ra3os.. N-TIK-5.2
HIeanbHOM Onpeniesienne NoTeph HaNopa B TpyGONpoBoe UA-TIK-5.3
HECKUMAEMOH 1. Yro Ha3bIBaeTCs UcaTbHOM KUIKOCThIO.
JKUAKOCTI 2. Yto Ha3bIBaeTCS peasbHOM KUIKOCTHIO.
3. MaccoBast CKOpOCTb, ONIpefieIEeHNE U PA3MEPHOCTb.
4. YpaBHeHHE HEPa3PBIBHOCTHU NOTOKA.
5. OOBeMHBII pacxofi >KUIKOCTH, ypaBHEHHE PAcXofia.
Omnpenenenne ko3¢ puumueHTa CONPOTHBICHUS IIAPa NPH 00TeKAHUH 0e3rpaAHMYHBIM
MOTOKOM
1. B uem BolpaxkaeTcs KpH3HUC 0OOTEKaHuUs mapa?
2. Kak 3aBucut k03¢ UIHEHT CONPOTHBICHUS Iapa oT uncia PeliHonbaca?
3. Kakas umeercst 3aBUCUMOCTb KPUTHUYECKOTO Yyucia Re oT HauansHOH TypOyneHTHOCTH?
4. Kak no nepenaay naBiIeHU Ha TOBEPXHOCTH IIapa MOKHO OIPEENNTh HauyalbHYIO
TypOyJIEeHTHOCTB MTOTOKA?
5. Ha3zoBuTe OCHOBHBIE IOJIOKEHNSI TEOPUH MOIPAHUYHOTO CIHOS.

2 NupmBuayansHoe HNupmBuayansHoe nomamHee 3aganue «Pacyer nuamerpa npocroro Tpyoonposogay» MK-1:
AOMALIHee 3aJaHHe 110 XnonuaToOyMaskHasi TKAHb OMBIBAETCS OT LIEIOYHM HA POMBIBHOW JIMHUH, COCTOSIIEH 13 NA-TIK-1.2
paspeny I1 MPOMBIBHBIX MAIIMH POJIMKOBOTO THMA. J{J1s1 MPOMBIBHOW TKaHW IPOTUBOTOKOM TpeOyeTCsI [K-4:
«'ugpocraTuka» pacxon Boabl V. = 1,3+0,1*N, n/c. NJ-TTK-4.2

Boga nocrynaet Ha nunuto ¢ t = 50+0,1 N, °C IIK-5:
[ToaBoa MpOMBIBHOM BOJBI OCYLIECTBIISETCS [0 TOPU30HTAIBHOMY TPYOOIPOBOAY MTOCTOSIHHOTO NA-TIK-5.2
CeUeHHUS JTMHON NJI-TIK-5.3
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HaeanbHON
HECOKUMAaeMOH
SKUIKOCTH

BOJA | Ma3yT | OGH3WH | TMIMIEPUH | KEPOCHH | BoJa | Ma3yT | OGH3UH | INIMIEPHH | KEPOCHH
YpoBeHb XUAKOCTH h, M, [J1s1 BapHaHTa ¢ IpearnociaefHeld nudpoi 3aueTKu
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

2. Ompenenutb MaHOMETPUYECKOE naBlicHHe Py B cocyle, 3amoJHEHHOM BOJOH, U Pa3HOCTb
nmoka3zanuii  U-oOpazHoro manomeTpa hy, ecnmu wu3BecTHO, uTto B U-00pa3HOM MaHOMETpE
HaXOAMTCs KHUIKOCTH JK, a mokazaHue nmpe3oMerpa hi.
JKuakocTh A1 BapuaHTa ¢ nmocieaHed udpoii 3aUeTKu

0 1 2 3 4 5 6 7 8 9
BOJa | Ma3yT | OSH3WH | TIMIICPUH | KEPOCHH | BoAa | Ma3yT | OCH3MH | TTIUICPUH | KEPOCHH
YpoBeHb kuaKOCTH h, M, JUTsi BApHAHTA C MPEANIOCICAHEH TUBPOH 3a4eTKH
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 Maublii mopiieHs py4HOro THApaBiIddecKoro mpecca aeiictByer cuina G. IlpeneOperas
MOTEPSIMH, ONPENENINUTE CUTY T, NEHCTBYIONIYIO Ha IIPECCYEMOE TEJO, IPU UCXOJHBIX JaHHBIX D,
d, G.

| Ncxoansie | 3HaveHus JUId BapUaHTOB ¢ NocieaHed nudpoi 3a4eTKu |

Ne DopMbI TEKYIIEro Ty T s dopmupyemasn
101 KOHTPOJIsI KOMIIETEHIIUS
YCTaHOBJICH HOPMAJIbHBIN BEeHTWIb, tuadparmMa m = 0,2. IMerorcs Tpu 0TBO/A C
kodddurmentom 0=90°, Ro/d = 3.
Onpenenuth TpeOyeMbIil AUaMETpP TPYOOIIPOBOIa, CUUTAsl OTHOCUTEILHYIO OIIMOKY He Ooiee 5%
npu gomyckaemoit norepe Hamopa AHon = 6+0,1 N, M., rie N — HoMep BapuaHTa (COOTBETCTBYET
HOMEpY 00y4aromIerocs 1o CIyCKy TPYIIILI).
3 KonrtponbHsie paboTb MK-1:
0 pasjaenam KonTpoabnas padora Nel NA-TIK-1.2
«OCHOBEI 1. Ha tpyGompoBoje, 3armoTHeHHOM KH/IKOCThIO, YCTAHOBJICHBI HA OJTHOM YPOBHE MTEE30METP U I1IK-4:
TUAPOTa30IMHAMUKH. MEXaHUYEeCKUH MaHOMETp. MaHOMETp MOKa3bIBaET MAaHOMETPUYECKOE AaBlieHue py. Onpenenurs | WJ-I1K-4.2
IMuapocratuxay, Ha CKOJBKO NOJHUMETCSL YPOBEHB KUAKOCTH B MbE30METPE. IIK-5:
«"'uapoauHamMuka» u JKuakocTh A1 BapuaHTa ¢ mocieaHed udpoii 3a4eTKu WUJ-TIK-5.2
«JIByXMepHbIE TCUCHUS 0 1 2 3 4 5 6 7 8 9 WU-TIK-5.3
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Ne DopMbI TEKYIIEro Ty T s dopmupyemasn
101 KOHTPOJIsI KOMIIeTEHIHsI
JTaHHBIE 0 1 2 3 4 5 6 7 8 9
D, mm 300 350 400 450 500 550 600 450 | 500 | 350
d, mm 30 40 50 60 70 80 90 50 60 70
3HaueHws JUIsl BADHAHTA C MPEANOCIICAHEH TUBPOH 3a4eTKH
0 1 2 3 4 5 6 7 8 9
G H 150 170 200 230 250 270 300 320 | 350 | 400

KonTpoabnas padora Ne2

1. Ha BomompoBoHOH TpyOe auamerpom d; yctaHoBieH Bogomep nuamerpom do. Ha xakyro
BbICOTY h, moHMMaeTcs BoJa B Ibe30METPHUECKON TPYOKe, yCTAaHOBIEHHON Ha Y3KOM CEUCHUH,
npu pacxozie BoAbl Q, ecu ypoBeHb BOABI B TbE30METPE, IPUCOCIMHEHHOM K OCHOBHOH Tpyoe,

h,? Ilorepu Hamopa He YYUTHIBATE.
Ucxonnsie 3HaveHus U1 BapuaHTOB ¢ nocueaHed nndpoi 3a4eTKu
JTaHHBIE 0 1 2 3 4 5 6 7 8 9
di, MM 100 75 100 75 100 75 100 75 100 | 75
d2, MM 50 40 50 40 50 40 50 40 50 | 40
3HaveHus Ui BapuaHTa ¢ mpeanocieaneil nudpoi 3a4eTku
0 1 2 3 4 5 6 7 8 9
Q, n/c 150 170 200 230 250 270 300 320 | 350 | 400
hi, M 0,8 1,4 1,0 1,2 0,7 1,3 1,1 0,9 1,0 | 0,8

2. Ha xakyto BBICOTY h MOXeT 3acachIBaThCs BOAA U3 pe3epByapa 1o TpyOKe, MPUCOSAMHEHHON K
y3KOH "acTu TpyOonpoBoja, eciu pacxoj Boasl Q? Mcxomusie nannsie: di, d,, P1 — u30sITouHOC

JTaBJICHUE B IIUPOKOM cedeHuu. [loTepu Hamopa HE YUUTHIBATh.
Ucxonnsie 3HaveHus Ui BApUaHTOB ¢ NocieaHed Iudpoi 3a4eTKH
JaHHEBIE 0 1 2 3 4 5 6 7 8 9
Q, a/c 4 15 4,5 12,5 4 15 4,5 12,5 4 15
di, MM 60 100 60 100 60 100 60 100 60 | 100
dz, MM 25 40 25 40 25 40 25 40 25 | 40
3HaveHus U BapuaHTa C mpeanocieaneil nudpoii 3a4eTku
0 1 2 3 4 5 6 7 8 9
P xlla 100 120 140 160 180 180 160 140 | 120 | 110
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I

®opMBI TEKyLIETr0
KOHTPOJIsI

IIpuMepsI THIIOBBIX 3aJaHU

®opmupyemasi
KOMIIeTEeHIAS

3. K TpyGonpoBoty mepeMEeHHOTO CeUCHHS ITPUCOSUHEHBI JBa be3oMeTpa. [Ipenedperas
MOTEPSIMHU HAIIOPa, OMPEICIIUTh Ha KaKyI0 BBICOTY h TOTHUMETCS BOIa BO BTOPOM IThE30METPE,
€CJIM B TICPBOM ITb€30METPE OHA CTOUT Ha BhICOTE h;. J[mameTpsl TpyOOmpoBoa B MecTax
nprcoeinHeHus mbe3oMeTpoB di u d. Pacxon Bosbl B TpyOompoBoe Q.

Hcxonnsie 3HadeHus Uil BapUaHTOB ¢ nocieaHed mudpoi 3a4eTKu

JaHHEBIE 0 1 2 3 4 5 6 7 8 9

hi, Mm 0,53 0,56 0,54 0,73 0,7 0,5 0,45 | 0,75 | 0,92 | 0,49

di, Mm 30 35 40 45 50 30 35 40 45 50

3HavyeHus U1 BapuaHTa C Ipearnocieaneil nuppoi 3a4eTku

0 1 2 3 4 5 6 7 8 9
dz, MM 75 90 85 90 95 100 80 85 90 95
Q, n/c 3 3,5 4 5,5 5 5,5 3,5 4 5,5 5

KonTpoabnas padora Ne3
1. Ilons ckopocTeit HEKOTOPBIX TSUCHHU 3a]JaHbl IMHEHHBIMU (QYHKIIUSIMU
w=ax+by+cz,v =ax+byy+cz, v =azx+bsy+ c3z llpu Kakux ycrnoBusax
BO3MOJKHBI HUKETIPUBEACHHBIC BAPHAHTHI 3TUX TEUCHUH? B KakuX yCIIOBUSX OHH
MOTCHITNAILHBI?

Bapuast a b c a b c a bs Cc3
1 a 0 0 0 a 0 0 0 0
2 a 0 0 0 -a 0 0 0 0
3 a 0 0 0 b 0 0 0 c
4 a b 0 c d 0 0 0 0
5 0 a 0 b 0 0 0 0 0

2. Haiitu monHoe YCKOPCHHUEC U €r0 COCTABJIAIONIUC B TOUKE A Ha ocu KaHana MEPEMCHHOI'O
CCUCHUA ,I[J'H/IHOﬁ L=1 M B MOMEHT BpEMCHU t, ecnu CKOpPOCTH BAOJIb OCH KaHaJiIa UBMCHACTCA 110

3aKoHy: Uy = Vg[1 + b (x/t)?], rne vy — Vppax  — at
Benuunna Bapuantsl
1 2 3 4 5 6
Vmax ,M/C 2,0 3,0 40 50 60 70
a, m/c® 0 4 0 4 0 4
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Ne DopMbI TEKYIIEro Ty T s dopmupyemasn
101 KOHTPOJIsI KOMIIeTEHIHsI
XA, M 10 0,5 02 02 05 1,0
t,c 0 0 1 1 1,75 1,75
b 30 20 10 08 -0,5 -0,2

5.2. Kpurepun, nikansl OLIEHUBAHUS TEKYIIETO KOHTPOJISA yCIIEBAEMOCTH:

HaumenoBanne
OLIEHOYHOI'0
CpeacTBa
(KOHTPOJIbHO-
OLICHOYHOI 0
MepOonpHsATHS)

Kputepun onennBanus

IIxaapl oleHNBAHUA

IIsaTnéa1ILHAR
cHCTEMA

100-0a1s1bHAR
cucTeMa

3ammra nabopaTopHOM
paboThI

JlaH TONHBIN, pa3BEepHYTHIA OTBET HA MMOCTABICHHBIN BONPOC (BOMPOCHI), MOKa3aHa
COBOKYITHOCTH OCO3HaHHBIX 3HaHUH 00 00BEKTE, MPOSBIAIONIAsicS B CBOOOAHOM
ONEPUPOBAHUH MOHATUSAMH, YMEHUH BBIAECIUTH IPUUUHHO-CIICICTBEHHBIE CBA3H.
OOyyaromuiicst AEMOHCTPUPYET IIIyOOKHE U MPOYHbIC 3HAHKS MaTepHaia 1o 3aAaHHbIM
BOIpocaM JabopaTopHOi pabOThI, HCUEPITBIBAIONIE U MTOCIIEI0BATEILHO, TPAMOTHO U
JIOTUYECKH CTPOIHO €ro U3J1araer

6-7 dayIoB 5

JlaH TONHBIN, pa3BEepHYTHIA OTBET HA MOCTABICHHBIN BONPOC (BOMPOCHI), MOKa3aHa
COBOKYITHOCTH OCO3HAHHBIX 3HaHUI 00 00bEKTe, JOKAa3aTEIbHO PACKPHITH OCHOBHEIE
MOJIOKEHUS TUCIUIUIMHBL; B OTBETE IPOCIIEKUBAETCS YETKAs CTPYKTYpa, JOrudecKas
MOCJIEe0BaTENBFHOCTD, OTPAXKAOIIast CYITHOCTD PACKPBIBAEMBIX ITOHITUH, TEOPUH,
saneHnid. OOyyaromuiicst TBEp0 3HAeT MaTepral 1o 3aAaHHBIM BOIPOCaM, TPaMOTHO H
MOCIIEAOBATENBHO €r0 U3J1araeT, HO JOMYCKAeT HECYIECTBEHHbIE HETOUHOCTH B
ONpENICTICHUSX.

4-5 dayutoB 4

HaH HOHHBIﬁ, HO HEJOCTATOYHO HOCHC,I[OBaTCHBHBIﬁ OTBET Ha ITIOCTaBJICHHBIN BOIIPOC
(BOHpOCLI), HO IIpU 3TOM IIOKa3aHO YMCHHC BbIACINUTL NPUINHHO-CIICACTBCHHBIC CBA3U.
OTBeT JIOTUYEH M U3JIOKCH B TCPMUHAX HAYKH. O6yqa}0mm?lc;1 BJIaACCT 3HAHUAMU
TOJIBKO IO OCHOBHOMY MaTepuraly, HO HC 3HACT OTACIIbHBIX z[eTaneﬁ nu OCO6CHHOCTeﬁ,
AO0IMYCKACT HCTOYHOCTHU U UCHBITHIBACT 3aTPYAHCHUS C (bOpMyHHpOBKOﬁ OHpeﬂCHeHHfI.

2-3 OdaJuIoB 3

)_-[aH HETIOJIHBIHN OTBCT, Hpe,Z[CTaBJ'ISIIOH_II/If/’I coboit PAa3pPO3HCHHLIC 3HAHHWA 11O TEMEC BOIIpOCa

1 Sayn 2
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HaumenoBanne
OLIEHOYHOI'0 IlIxanbl oneHnBaHUS
(Kggiﬂf;::jm_ Kputepun onennBanus
100-6anabHas IIaTu6anibHas
A cHcTeMa cucremMa
MepOonpHsATHS)

C CyIIECTBEHHBIMH OIIMOKaMU B onpeneneHusx. [IpucyTcTByoT pparMeHTapHOCTb,
HEJIOTUYHOCTH U3JI0kKeHUs. O0y4aloUIuicsl He OCO3HAET CBSA3b JAHHOI'O TOHSTHS,
TEOPHH, SIBIICHUS C IPYTUMH 0OBEKTaMU TUCUUIUIMHBL. OTCYTCTBYIOT BBIBORI,
KOHKpETH3alus 1 JOKa3aTeIbHOCTh N3J0keHus. Peub HerpamoTtHast. JlononHuTenbHbIE
1 YTOUYHSIOLIME BOIIPOCHI MPETOAaBaTelsl He IPUBOIAT K KOPPEKLIUHU OTBETa
o0ydJaromerocs: He TOJIbKO Ha MOCTaBJICHHBIM BOPOC, HO U HA APYT'HE BOIIPOCHI
nabopaTtopHoi paboTHL.
He mosy4yeHsl 0TBETHI IO BOIIPOCAM JIA00PAaTOPHOM pabOTHI. 0 6amioB
He npunHuMan ygacTtusi B 3a11uTe Ja00paTopHBIX padoT. 0 6amioB

Konrtponbhas pabota Obyuatomuiicst JeMOHCTPUPYET IPAaMOTHOE PEILLCHUE BCEX 3a]ad, HCIIOJIb30BaHUE 6-7 6amioB 5
MPaBUIBHBIX METOAOB M (YOpMYJ [UIsl PELICHUs! IPU HE3HAYUTENbHBIX BEIUUCIUTEIBHBIX
MorpemHocTsX (apudMernyeckux onrmokax);
[IponeMOHCTPUPOBAHO UCIONB30BAHIE NPABMIIBHBIX METOAOB U (hOPMYII IIPU PEILICHUH 4-5 GannoB 4
3aJa4 NPy HAIMYMHU CYIIECTBEHHBIX OMHMOOK B 1-2 u3 HUX;
OO6yuaromuiicst ICTIONB3YET BEPHBIE METOIBI PELICHUS], HO NIPAaBUIIbHBIC OTBETHI B 2-3 GaynoB 3
OOJIBIIMHCTBE CiIyyaeB (B TOM YHCIIE W3-32 apU(PMETHUECKUX OUIMOOK) OTCYTCTBYIOT;
OO6yuaromumcst UCIO0Ib30BaHbl HEBEPHBIE METO/IBI PELICHUS, OTCYTCTBYIOT BEpHBIE 0-1 6amnos 2
OTBETHI.

5.3. IIpomexxyTo4yHas aTTeCTaLlUs:

®opMa IPOMEKYTOTHOMI TunoBbie KOHTPOJIbHbIE 32JaHUSI 1 HHbIE MATEPHAJIbI ®dopMupyemMasi KOMIeTEHIAS
arTecTalMu AJIsl IPOBeIeHUs MPOMEKYTOYHOM aTTeCTALMN:

OK3aMeH: IK3aMeHAMOHHBIH Oniter Ne 1 MK-1:

B YCTHOH (popMe 1o Ouneram 1.BsaskocTh xupkocTedl (rasoB) OmpepesneHue, pasMepHOCTb, auHamudeckas u | MJI-TIK-1.2
KMHEMATHYeCcKasi BA3KOCTh, TEKY4YECThb [K-4:

2 JIBuzkeHue XKUAKOCTH, ra3a. TUIbl ABUXKEHUST, PEXKUM JIBUKEHMUSI. NJ-TTK-4.2
3.AtMoccepHoe naBieHue paBHoe 740MMu, ypaBHOBewmBaeTcs crosnoom Bopel | [IK-5:

BoicoToit 10,2 M. KakoBa OygeT BblcoTa cTosi6a OeH3oiia, ypasHoBemmBaromas | MJI-ITK-5.2
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atTMoccepHoe nasnenne. [TnotHocTs Boppl 1000kT/M?, 6eHzona 879kr/m?

IK3aMeHANMOHHBIN OnaeT Ne 2
1. OcHOBHOE ypaBHEHUE THAPOCTATUKHA (C OOBSICHEHUEM).
2 IlopiiHeBble HACOCHI NPOCTOr0 U ABOMHOrO AeicTBusi. Cxema U MpUHUMIT paboThl
HACOCa MPOCTOro JEUCTBUS.
3. OnpenenuTh XapakTep ABUXKEHUS T'a3a MO ra3onpoBOfy KBaPATHOIO CEUYEHUs CO
ctopoHoto 0,2m. CkopocTh fBUKeHus 12m/c, mnotHocTh rasa 0,95kr/m?, Bsizkocth 0,016 10
3Tlac.

Jk3aMeHAUMOHHBbIN OusteT Ne 3

1. [TocTaHoBKa rupipopuHaMuyeckon 3agaun. Cynepno3uuys.

2. [TokazaTenu, N0 KOTOPbIM NOIOMPAETCS HACOC.

3. JlaBrieHue Haj ypOBHEM CBOOOJHOI MOBEPXHOCTH KUJIKOCTh B 3aKPLITOM COCYJIE
paBHo 0,12kr/cm* . ATMocepHoe faBienue 744Mmy, OnpenesnTh Ha Kakoi riyOuHe OT
CBOOOJIHOM MOBEPXHOCTU KUJKOCTU [JABJIEHUWE B HEW CTAaHET PABHLIM aTMOCC(EPHOMY.
ITnorHoCTs kupkocTr 1150kr/M3.

IK3aMeHAMOHHBIH OniteT Ne 4
1. IloBepxHOCTHOE HaTsKeHUE . PU3NYECKUIT CMBICH, Pa3MEPHOCTb.
2. IlorepsiHHbIii Hanop. PacyeT notepsiHHOrO Haropa.
3. Haiitu uaMeTp ra3onpoBofa ijsl epeKauyrMBaHusl BOJIOPofa, CKOpocTk ra3a 30m/c,
muHa TpyOosl 1000M. TTanenue nasnenus 3a cueT cun TpeHust AP= 110MM pop,. [InOTHOCTH
raza 0,0825kr/m?, koapuument Tperust A=0,03

IK3aMeHAIMOHHBI OnieT Ne 5
1. l'mppocTatnyeckoe faBnenue. PazmepHocTs. IIpubopsl Aiist 3amepa JaBieHAN .
2.YpaBHEHNE HEPa3pbIBHOCTH NMOTOKA (C OOBSICHEHHUEM).
3. Tpy6onpoBopi cocToUT M3 3-X Y4YacTKOB, AMAMETP MEPBOro 25x2 MM, BTOPOTrO
38x2,5mMm, Tperbero 25x2,5mm. IIpouwsBomurenbHOCTh TpyOGompoBoma  1700m*/dac.
OnpenenuTh CKOPOCTh ABAKEHHS Ha KayK/JIOM Y4YacTKe MPH yCTAHOBUBILIEMCS IOTOKE .

NA-TIK-5.3




23

5.4. Kpurepuu, mKaibl ONEHUBAHUS TPOMEKYTOUYHON aTTeCTAlUN YUeOHOW AUCIUTUTHHBL:

®opMa NPOMEKYTOTHOI
aTTecTanuu

HanMmeHOBaHHE OLICHOYHOI'O
cpeacTBa

Kputepun onennBanus

IMIxaael oeHUBAHUA

100-0anabHast
cucTeMa

IIsaTréa1ILHARA
cHuCTEMA

9K3aMEH:
B YCTHOH (opMme 1o Omieram.
Pacnpenenenue 6amioB mo Bonpocam
Ouera:

1-# Bonpoc: 0 — 12 Gamos

2-it Bonpoc: 0 — 12 6ansos

3-ii Bompoc: 0 — 6 OamtoB

OO0yyaromuiics:

—  JIEMOHCTPHPYET 3HAHUS OTIUYAIOIINECS MTyOUHOMN 1
COJICPIKATEIILHOCTRIO, ACT MOJHBIN MCUEPIBIBAIONIHIA OTBET, KaK Ha
OCHOBHBIE BOIIPOCHI OWJIETA, TaK U HA JOTOTHUTEIBHBIC,

—  CcBOOOMHO BIaJiceT HAYYHBIMHU MOHITUSAMHE, BEACT TUATIOT U BCTyNAcT B
JIUCKYCCHIO;

—  Ccmoco0eH K MHTETpalliy 3HAHWH 0 OMPE/ICTICHHON TeMe,
CTPYKTYPUPOBAHHUIO OTBETA, K AHAIU3Y MOJOKCHUHN CYIIECTBYIOIINX
TEOPHIA, HAMTPABJICHUH MO BOMPOCY OHMIIETA;

—  JIOTHYHO U JIOKA3aTeJIbHO PACKPBIBACT MPOOIIEMY, MPEITOKEHHYIO B
ounere;

OTBeT HE COACPIKUT (PAKTUICCKUX OIMHOOK U XapPAKTEPU3YETCs TITyOUHOH,
MOJTHOTOM, YBEPEHHOCTBIO CY)KJICHUMN, UILTIOCTPUPYETCS TPUMEPAMH, B TOM
4KcIIe U3 COOCTBEHHOM MPAKTHKH.

24-30 daju1oB

5

OO0yyaromuiics:

—  MOKa3bIBACT JOCTATOYHOE 3HAHUE yUEOHOTO MaTepHana, Ho TOMycKaeT
HECYIIECTBCHHBIC (PAKTUYCCKUE OIINOKH, KOTOPBIC CIIOCOOCH HCITPABUTh
CaMOCTOSITEIIbHO, OJ1aroiapsi HABOASAIIEMY BOTIPOCY;

—  HEJOCTATOYHO PacKphITa MpobieMa Mo OJJHOMY M3 BOIPOCOB OWIIETa;
—  HEJOCTATOYHO JIOTHMYHO MOCTPOCHO H3JIOKEHHUE BOMIPOCa;

B oTBeTe packprITO, B OCHOBHOM, COJICPIKAHUE OMIICTa, HMEIOTCS
HETOYHOCTH MPH OTBETE HA JOMOJHUTEIBHBIC BOMPOCHI.

12-23 GamioB

OO0yuaromuiics:
—  TOKa3bIBAaeT 3HAHUs (PparMEHTAPHOTO XapaKTepa, KOTOPhIC

6-11 GaytoB
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®opMa POMEKYTOTHOI
arTecTanuu

HanMmeHOBaHHE OLICHOYHOTI'O
cpeacTBa

Kputepun onennBanus

IMIxanael oeHUBAHUA

100-0anabHast
cucTeMa

IIsaTnéa1ILHaAR
cHCTEMA

OTJIMYAIOTCS IOBEPXHOCTHOCTHIO U MaJIOH COAEPKATEIbHOCTBIO, IOMyCKaeT
(axTrueckue rpyoble OMNOKHY;

—  He MOXeT 000CHOBATh 3aKOHOMEPHOCTH U NPUHLIHUITBI, OOBSCHUTH
(axTbl, HapyIIeHAa JTOTUKA U3JI0KEHHS, OTCYTCTBYET OCMBICICHHOCTD
MPEACTaBIIEMOr0 MaTepraa, MPeACTaBICHUS O MEKIIPEIMETHBIX CBA3SIX
cialble.

Conepxanue OuiieTa packpbITo ciabo, UMEIOTCSl HETOYHOCTH TIPH OTBETE
Ha OCHOBHBIE U JIOTIOJIHUTEIIbHBIE BOPOCH! OMiieTa, OTBET HOCUT
PEeNpPOaYKTUBHBIN XapakTep.

OOyuaromuiicsi, 0OHapYKUBACT CYIIECTBEHHBIE MPOOEITBI B 3HAHHSIX
OCHOBHOTO yUE0OHOT0 MarepHaa, OMyCKaeT MPUHIMITAATBHBIC OIIMOKA
MIPU OTBETE HA BOIPOCHL.

Ha Gonbinyro 4acTh JOTIOJTHUTEIEHBIX BOTIPOCOB TI0 COJICPYKAHHIO dK3aMeHA
3aTPYAHSICTCS 1aTh OTBET WJIM HE AA€T BEPHBIX OTBETOB.

0 — 5 dayutoB

5.5. IlpumepHble TEMBI KypcOBOM pabOTBHI:

1. Onpenenenue pabo4Ynx XapaKTEPUCTUK HAcOcCa.

2. Pacuer cioxxnoro TpyoomnpoBoja.

3. Pacuer norepsb aBieHUs B MTHEBMOTPAHCIIOPTHON CUCTEME.

4. Ilepememienue razos no Tpy6orposoaam. OmnpenesneHue pacxo/a rasa.
5. Pacder amamerpa mpocToro TpyoornpoBoaa.

5.6. Kpurepuu, 1kanbsl OEHUBAaHUS KypCOBOW pabOTHI:

®opMa POMEKYTOTHOI
aTTrecTaluu

Kpurepun onennBanns

IMIxanael oeHUBAHUA

100-0anabHast
cHcTeMAa

IIsaTnéanILHAR
CHCTEMA
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®opMa MPOMEKYTOTHOI
aTTrecTaluu

Kpurepun onennBanns

IMIxanael oeHHBAHUA

100-0anabHast
cucTeMa

IIsaTnéa1ILHAR
cCHCTEMA

3aImTa
KypcoBOii pabOTEHI

— paboTa BBIIIOJHEHA CAMOCTOSATENBHO;

— coOpan, 00001IeH U POAHATTM3UPOBAH JOCTATOYHBIH 00bEM JINTEPATyPHBIX
HMCTOYHUKOB,

— TP HAIIMCaHWH U 3aIUTe paOdOTHl MPOJEMOHCTPUPOBAHbI: BHICOKUI YPOBEHb
cOpMUPOBAHHOCTHU NPO(HECCHOHATBHBIX KOMIIETEHIMH, TEOPETUICCKHUE 3HAHUS 1
HaJIN4Me PAKTUYECKUX HABBIKOB;

— paboTta npaBwIbHO 0hopMIIeHa U CBOEBPEMEHHO MPECTaBIcHa Ha Kadeapy,
MOJIHOCTBIO COOTBETCTBYET TPEOOBAHUAM, MPENBSIBISEMBIM K COJIEPKAHUIO U
0(OPMIICHHUIO KYPCOBBIX PadoOT;

— Ha 3aIlMTE OCBEIICHHI BCE BOIPOCHI UCCIEA0BAHUS, OTBETHI HA BOIPOCHI
npodeccuoHaNbHbIe, TPaMOTHBIE, HCUEPITBIBAIOINE, PE3YIIbTAaThl HCCIEJOBAHMS
MOJIKPEIUIEHBI CTATHCTUYECKUMH KPUTEPUSIMHU.

11-14 6amnos

5

— TeMa paboThl pacKphITa, OTHAKO, €CTh HETOYHOCTH MPH pacyerax;

— cobOpaH, 0000IIeH U MPOAHATTU3UPOBAH HEOOXOAMMBINA 00beM MPOHECCHOHATHHOM
JIUTEPATYPHI, HO HE MO BCEM aACTMIEKTaM HCCIICyeMON TEMBbI C/ICTaHbl BBIBOJIBI,

— TP HANIMCAHHUH U 3alTUTE PaOOTHI MPOJCMOHCTPUPOBAH: CPEIHUN YPOBCHD
chOpMUPOBAHHOCTH MPO(HECCHOHATHHBIX KOMITETCHIIH, HATMYHE TEOPETUUECKUX
3HAHHI U TOCTATOYHBIX MPAKTHYECKUX HABBIKOB;

— paboTa CBOEBPEMEHHO MpeICTaBicHa Ha Kadeapy, €CTh OTACIbHBIC HEJJOCTATKY B
ee o(hopMIICHHU;

— B IpoIecce 3aUThl paboThl ObUIH IaHBI HEMTOJHBIC OTBETHI HA BOMPOCHL.

7-10 6aimioB

— Tema pabOThl paCKpbITa YACTHYHO, IPUCYTCTBYIOT OoJiee 3 omMOOK B pacueTax;
— B paboTe HEeAOCTATOYHO MOJHO OblIa UCIOIb30BaHa MPOoecCHOHANbHAS
JUTEpaTypa, BEIBOJBI U MPAKTUYECKHE PEKOMEHAINY HE OTpaXkaJld B TOCTATOUYHOU
CTETICHH CoJiep KaHue PadoThI;

— [IpU HAaIMCAHUU M 3alIKuTe paboThl MPOJEMOHCTPUPOBAH YAOBICTBOPUTEIbHBIN
YPOBEHBb COPMUPOBAHHOCTH MPO(HECCHOHATBHBIX KOMIETECHIUN, ITOBEPXHOCTHBIN
YPOBEHb TEOPETUUECKHUX 3HAHUN U MPAKTUYECKUX HaBBIKOB;

— paboTa cBOeBpEMEHHO NpeAcTaBieHa Ha Kadeapy, 0JHAKO HE B TIOJHOM 00beMe
MO COAEP KaHUIO U OHOPMIICHHIO COOTBETCTBYET MPEABABISIEMbIM TPEOOBaHHUSIM;

— B IIPOIIECCE 3AIINUTHI HEAOCTATOYHO MOJTHO M3JI0KEHBI OCHOBHBIE MTOJIOKEHUS

3-6 0aJuIoB
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®opMa MPOMEKYTOTHOI
aTTrecTaluu

Kpurepun onennBanns

IMIxanael oeHHBAHUA

100-6a/u1bHASK MaTudanabuas
cucremMa cucTemMa
paboTHI, OTBETHI HA BOITPOCHI JJAHBI HETIOJTHEIE.
— TIPH HAIMCAaHWH U 3aIIUTE PadOTHI MPOJCMOHCTPUPOBAH HEYAOBICTBOPUTEIHHBIN 0-2 6amnos 2

YPOBCHb C(l)OpMPIpOBaHHOCTI/I HpO(i)eCCI/IOHaJ'IBHLIX KOMHGTGHHI/Iﬁ;

- pa60Ta HCECBOCBPCMCHHO IMIPCACTABJICHA HaA Kaq)eﬂpy, HE B IOJIHOM 00BEME 110
COACPIKAHUIO U O(i)OpMJ'ICHI/IIO COOTBCTCTBYCT IIPCABABIACMbBIM TpC6OBaHI/I$IM;

— Ha 3alUTC MOKa3aHbl TOBEPXHOCTHLIC 3HAHUS 110 HCCJ'IC,Z[yeMOﬁ TEME, OTCYTCTBUC
Hpe,I[CTaBJ'ICHI/Iﬁ 00 AKTYyaJIbHBIX HpO6HCMaX 10 TEMEC pa60TI>I, JAaHbl HCBCPHBIC OTBCTHI
Ha BOIIPOCHI.




5.1
aTTECTaLIUU.
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CucreMa olleHMBaHUS PE3YyJIbTaTOB TEKYIETO KOHTPOJIS U IPOMEKYTOUHOM

OreHka 1o JUCHUIUIMHE BBICTABIIACTCS 00Y4aIOEMyCs C yUETOM Pe3ysIbTaTOB TEKYLIEH U

IIPOMEKYTOYHOM aTTECTALUU.

®dopMa KOHTPOJIsI 100-0an1pHas cucTeMa IIaTubdannbHas cuctema
Texymuit KOHTPOJIb:
- 3amMTa 1ab0opaTOpHBIX padoT (TeMbl 0 - 7 6anoB 2-5
1.1, 1.2)
- 3amMTa 1ab0opaTopHBIX padoT (TeMbl 0 - 7 6aytoB 2-5
1.3,14)
- 3amMTa 1abopaTOpHBIX padoT (TeMbl 0 - 7 6aytoB 2-5
2.1-2.3)
- 3amMTa 1ab0opaTopHBIX padoT (TeMbl 0 - 7 6aynoB 2-5
24,2.5,2.6)
- 3amMTa 1abopaTOpHBIX padoT (TeMbl 0 - 7 6aytoB 2-5
3.1,3.2)
- 3alIMTa KypcoBOU paboThI 0 - 14 6annos 2-5
- KoHTposbHas pabota Nel (pazgen 1) 0 - 7 6ayutoB 2-5
- KOHTpoJsbHas pabota Ne2 (pazgen II) 0 - 7 6ayutoB 2-5
- KoHTpoJsbHAs pabota Ne3 (pazgen 1) 0 - 7 6aytoB 2-5
[IpomexxyTouHas aTTecTanus 0 - 30 6ammoB OTJINYHO
9K3aMEH XOpOLIO
Hroro 3a cemecTp 0 - 100 6amoB YIOBIIETBOPUTEILHO
(I'mnporazonnHaMuka) HEYIOBJIETBOPUTEIHHO
9K3aMEH

[Tonmy4yeHHBIH COBOKYITHBIN pe3yibTaT KOHBEPTHUPYETCS B MATHOAIIBHYIO CUCTEMY OLIEHOK B

COOTBETCTBUHU C TAOIULIEH:

100-6anapHast cHCTEMA NATHOAILHAS CHCTEMA
3K3aMeH
OTJINYHO
85 - 100 6amioB

XOPOLLIO

65 — 8406am10B p

OBJIETBOPUTEIILHO
41-64 dayuioB ya P
0 —4006anm0B HEYJIOBJIETBOPUTEIBHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanmzanuss  nporpammel

MPEAyCMaTPUBAET UCIIOJIb30BAaHUE

CIIEIYIOIIUX 00pa30BaTEIbHBIX TEXHOIOTH:

— MpoOJIeMHAs JTCKITHS;

- pa3b0p KOHKPETHBIX CUTYaLlUH;

— MPENOJaBaHue JIUCUUILUIMHBI

B (dopme Kypcos,

B Tporecce OoOydeHus

COCTAaBJICHHBIX Ha OCHOBEC

pe3yJIbTaTOB HAyYHBIX HCCIICAOBAHUM, B TOM 4YHCIE C YYETOM PETHOHAIBHBIX OCOOEHHOCTEH
npoeCCUOHATBLHOM 1eATEIbHOCTH BBIITYCKHUKOB M TOTpeOHOCTel paboToaareneii;

— MOUCK U 00paboTKa MH(POPMAIIUH C UCTIONIb30BaHUEM ceTH VIHTepHeT;

- MIPOCMOTP yUEOHBIX (PHIBMOB € UX HOCIEIYIOIUM aHAINU30M;
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- HCIIOJIB30BAHUC Ha JICKIIMOHHBIX 3aHSATHUAX BI/I,ZLQOMaTepI/IaJIOB N HarJIsiJHBIX
mocoowmii;

— o0yuyeHHe B COTPYAHUYECTBE (KOMaH/HAs, TPYNHIOBas paboTa).

7. INPAKTUYECKASA HIOAI'OTOBKA

[TpakTHyeckas MOArOTOBKA B PaMKax y4eOHOH AMCUUIUIMHBI peaslu3yeTcs MpH MPOBEACHUN
MPAKTUYECKUX 3aHATHUH, JJa0OpaTOPHBIX padOT, NPelyCMAaTPUBAIOIINX YyUacTHE O0yJarOIIUXCs
B BBINOJIHEHUHM OTJEJBbHBIX AJIEMEHTOB paloOT, CBA3aHHBIX C Oyaymiedl mpodeccroHaIbHON
NEeATENbHOCTHIO.

[TpoBoasiTCST OTAEIBHBIC 3aHATHS JIEKIMOHHOTO THIA, KOTOpPbIE IPEAyCMaTPUBAIOT
nepenavyy y4eOHOM uHpOpMAUU 00YydYaroIIMMCs, KOTOpas HEoO0XOoIuMa IS MOCIEAYIOIIEro
BBITIOJTHEHUS MPAKTUYECKON pabOTHI.

8. OPTAHU3ALIUA OBPA3OBATEJIBHOI'O ITPOUHECCA JJIA JIMIY C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMM 31O0POBbsA

[lpy oOyyeHHMH MLl C OrPaHUYECHHBIMH BO3MOXKHOCTSMH 3]I0POBbSI W HHBAJIUJIOB
UCIONIB3YIOTCS MOJXO/IBI, CIIOCOOCTBYIOIIME CO3/IaHUI0 0e3 OapbepHOl 00pa30BaTEIBHON CpPEIIbI:
TEXHOJOTUU JupPepeHIraNd U UHIUBHIYAILHOTO OOYYEHUs, MPUMEHEHUE COOTBETCTBYIOIINX
METOIUK 10 pabdoTe ¢ HHBAIWAAMH, WCIOIb30BAaHHE CPEACTB JUCTAHIMOHHOTO OOIICHMUS,
NPOBEJCHUE JIOTIOJIHUTENBHBIX HHAWBUAYAIbHBIX KOHCYJIbTALMHA MO0 M3y4aeMbIM TEOPETUYCCKUM
BOIPOCAaM M TPAKTHYECKUM 3aHSATHSM, OKa3aHHWE MOMOIIM TPH MOATOTOBKE K MPOMEKYTOYHOM
aTTeCTalUH.

[Ipu HEeoOXomuMocTH pabodasi mMporpaMMa JUCHUILUIMHBI MOKET OBITh aJanTHpPOBaHA IS
obecrieueHns 00pa3oBaTENBHOIO MPOLIECCa JIMIAM C OIrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI, B
TOM YHCIIE JUIsl AUCTAHIIHOHHOTO OOYYCHHUS.

VY4eOHbIE W KOHTPOJIbHO-M3MEPHUTEIIbHBIE MaTepualibl MPEACTaBISIOTCS B (QopMax,
JIOCTYIHBIX Ul U3YYCHUS CTYJICHTaMU C 0COOBIMU 0Opa30BaTEIbHBIMU MOTPEOHOCTSIMU C yYETOM
HO30JIOTHYECKHUX TPy HHBAIUIOB!

Jlns TMOArOTOBKM K OTBETY HA MPAKTHYECKOM 3aHSATHH, CTYJIEHTaM C OTPaHHYCHHBIMHU
BO3MOXKHOCTSIMH 3[IOPOBBSI CpEIIHEE BPEMsl YBEIMYHMBACTCS MO CPABHEHUIO CO CPEJHUM BPEMEHEM
HOJTrOTOBKH OOBIYHOTO CTY/ACHTA.

Jns CTYICHTOB C WHBAJIMJHOCTBIO MM C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBS
dopma mpoBepeHHMS TEKyIIEH W TMPOMEKYTOYHOH aTTECTallid YCTAHABIMBACTCS C YYETOM
WHIIUBHUyaIbHBIX ICUX0(U3nIecKux 0coOeHHOCTEH (YCTHO, MMChbMEHHO Ha Oymare, MMCHbMEHHO Ha
KOMITBIOTEPE, B JOPME TECTHPOBAHHMS U T.IL.).

[IpoMeskyTodHasi aTTecTalys MO JUCHUILIMHE MOXET MPOBOAMTHCS B HECKOJBKO ITAIlOB B
dopme pyOeKHOTO KOHTPOJS IO 3aBEPIICHHI0 H3YyYEHHs OTICIbHBIX TeM TUcUUILTUHBL[Ipn
HEOOXOAMMOCTH CTYJIEHTY HPEIOCTABIISCTCS IOMOJHUTEILHOE BPEeMs Ul MOJITOTOBKM OTBETAa Ha
3a4eTe WK K3aMEeHE.

Jns ocymiecTBiieHHS TMPOLEAYP TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IPOMEXKYTOYHOMN
aTTeCTallud OOYYaIOUIUXCS CO3JAI0TCA, IMPH HEOoO0XOIUMOCTH, (OHIBI OLEHOYHBIX CPECTB,
alalITUPOBAHHBIC JJISI JIUI] C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI M ITO3BOJISIOLINE OLICHUTh
JIOCTHIKEHUE HMH 3alUIaHUPOBAHHBIX B OCHOBHOW 00pa30BaTEIbHOM IpOrpamMMe pe3yJbTaTOB
00y4eHUs] U ypOBEHb C(HOPMHUPOBAHHOCTH BCEX KOMIICTCHIIU, 3asBICHHBIX B 00pa3oBaTeIbHON
nporpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJINHBI

XapakTepuCcTUKa MaTepHaJIbHO-TEXHUYECKOTO 00ECeUeHHs JUCLUUIUIMHBI COCTaBISIETCS B
cootBeTcTBUM ¢ TpeboBanusimu PI'OC BO.
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MaTCpI/IaHLHO-TeXHI/IqCCKoe obecneyenne JAUCHUIUIMHBIL IIPpU OGy‘-IeHI/II/I C HCIIOJIb30BAHHUECM

TPAAULIMOHHBIX TEXHOJOTUI 00yUeHUS.

HaumeHoBaHue y4eOHBIX Ay UTOPHUIA, 1a00paTOPHii,
MacTepCKuX, 0U0JIMOTEK, CIOPT3aJI0B, IOMELEeHU I
AJIS XpaHeHHus1 ¥ NPOGUIAKTHIECKOT0
00cIy:KMBaHUs Y1e0OHOr0 000pyI10BaHMS U T.1I.

OcHaIeHHOCTh YYeOHBIX ayTUTOPHIA, 1abopaTopwii,
MacTepCKHX, OM0JIMO0TeK, CHOPTUBHBIX 32J10B,
TIOMELLEeHHH 1JIsl XPAHEHHS U NPOPHIAKTHIECKOI 0
00CJIy;KMBaHHsl Y1e0OHOr0 000pYA0OBAHHUS U T.II.

119071, r. MockBa, lonckas yauua, a1oM 39, crpoenue 4

AyAUTOPpHU JIA IIPOBCACHU 3aHATHH JICKIITMOHHOI'O
THIIA

KOMILJIEKT yueOHoi mebenu,

TEXHUYECKUE CPECTBA O0YUCHUS, CITyKaIHe IS
MpeAcTaBIeHUs yaeOHOH nHPOpMaIK OONBLION
ayJIUTOPHUH:

— HOYTOYK;

— TPOEKTOp,

— DJKpaH,

— MapKepHas I0cKa

AyAUTOPpHU JI IIPOBCACHU 3aHATHH
CCMHHAPCKOIro TUIla, rpyNIoBbIX U
HWHIAUBUAYAJTbHBIX KOHCYJ'H:TaLIHﬁ, TCKYLICTO
KOHTPOJISL U HpOMC)KyTO‘-IHOfI aTTeCTallnun

KOMILJIEKT yueOHoii mebenu,

TEXHUYECKUE CPECTBA O0YUCHUS, CITyKaIHe IS

MpeAcTaBIeHUs yaeOHOH nHPOpMaK OOIBLION

ayJIUTOPHH:

— HOYTOYK,

— TPOEKTOp,

— MapKepHas JI0CKa,

— Ha0OpBI AEMOHCTPALIMOHHOTO 000PYJOBaHUS U
yueOHO-HArIAIHBIX TOCOOHI, 00eCTIeUnBaAIOIINX
TEMaTU4eCKUe MIUTIOCTPALIH, COOTBETCTBYIOLIIE
paboueil mporpaMMe TUCUUILIMHBL.

ayJIUTOPHH JUIS IPOBEICHUS 1a00paTOPHBIX
3aHATHUH, TPYIIIOBBIX U UHANBUIYATBHBIX
KOHCYJbTAIUHI

KOMILJIEKT yueOHoii mebenu,

TEXHUYECKUE CPEICTBA O0YUCHUS, CITyKaIlUe IS
MpeACTaBIeHUs yaeOHOU HHPOpMAaK OOIBLION
ayJIUTOPHUH:

- akpaH nepeHocHoil ClassicSolutionLibra 180x180, -
npoektop BenQMX511 9H.J3R77.33
OO6opynoBaHus (CTEHIBI) JUTSI IPOBEICHUS
nabopatopHbIX padoT no ['unporazonnHamuke

119071, 2. Mockea, Manwuii Kanyscckuii nepeynok, oom 2, cmpoenue 6

YUTAJBbHBINA 3aJ1 OMOIUOTEKH:

— KOMIIBIOTCpHAsA TCXHHUKA,
INOAKIHYCHHEC K CCTH «I/IHTepHeT»

oOecrieueHue
3JICMCHTOB

TexHonoruueckoe
HCIIOJIB30BaHHUECM
YHHUBEPCHUTETA.

peanu3anuu
JJIEKTPOHHOMI

IpOrpaMMbl  OCYIIECTBIIIETCS €
MH(POPMALMOHHO-00pa30BaTENbHON  Cpelbl
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10. YYEBHO-METOJINYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE YUYEBHOM JUCHUITINHBI
B w3anus Anpec caiita 9bC Kosmuectso
No I'ox WIH 3JIEKTPOHHOI'0 pecypca IK3EeMILTSIPOB B
ABTOP(BI) HanMeHoBaHue u3nanus (yueOHuk, YII, HN3nareabcTBO .
n/n MII 1 2p.) H31aHUS (3anonnaemca 01 u30anuil é OudHoTeKe
P- 971IEKMPOHHOM 8Ude) Yuusepcurera
10.1 OcHOBHas TUTEPATYPa, B TOM YHCIIE JIEKTPOHHBIC U3/IaHUS
1. Tropun M.IL, | IlpakTuKyM o M.: PI'Y um. A. H. €)45(0[®
VII 2017
boponuna E.C. TUAPOra30IMHAMHUKE Koceirnna
2. Tropun M.IL, | 'maporazoauHaMuKa. M.: PI'Y um. A. H. €)45(0[®
VII 2018
Bopoauna E.C. [IpakTukym. YacTs 2 Koceirnna
3. CanreixoBa B.C., T — 10
Anapymkusa MLA., . M.: PI'Y um. A. H.
Hosukosa T.A., Ep SETGEELL JlabopatoprEri v Koceirnna 2023
Hunmanze M.3. P YM-
4. 3axapoBa AA,, 85
Bbaxmena JI.T., | IIpoueccer _ M anmaparsl vII AxazeMus 2006
Konpaypos B.IL., | xuMu4eckoil TEXHOIOTUU
CanTteixoBa B.C.
5. [Ipumeps! u 3agaun 1o 2006 2
[TaBnos K.®.u np. xypey TIAXT. VII AnpsaC 1987 64
6. OcHOBHBIE ~ TIpoIleCCHl U 60
A.T'. KacaTkun anmapaTsl XUMHUYECKOHN YueOHHuK AnpsaC 2005
TEXHOJIOTHH
7. ) https://znanium.com/catalog/docu
A.A. Kynunos IlMupporazonunamuka VII M.: UHOPA-M 2015 ment?id=288098
10.2 JononHuTeNbHAS TUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIC U31aHUS
1. lMuppaBnuka u 29K3.
AL Iefinak THIPOMTHEBMONIPUBOJ. OCHOBBI VII CrepeoTtun 2005
MEXaHHKH XXUJIKOCTH M rasa.
2. M.: ]I ®OPYM: http://znanium.com/bookread2.ph
b.B. Yxun lMuppaBnuka yiI HUL] UHOPA-M 2014 p?book=450853

10.3 Metoauyeckue Matepuansl (YKa3aHus, pEeKOMEHJAIKH 110 OCBOSHHIO JUCHUILTUHEI (MoAys) aBTopoB PI'Y um. A. H.

Koceiruna)
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CanteikoBa B.C., 53K3.01011.
3axapoBa A.A., MexaHHKa )KHAKOCTH U Ta30B MY M.:PUO MI'VIT 2015 193k3.
[Tanmun A.B. kadenpa
CanreixoBa B.C., SoK3.606
baxmmesa JL.T., ) http://znanium.com/bookread2.ph : '
3axaposa A.A., I'mnporasonunamuxa \%0% M..PUO MT'Y T 2013 p?book=464729 Kié)aelcs.a
Aunekcannpos. B.I. P
baxmmesa JI.T., n S
3axapoBa A.A.. xpiiﬁzgzxoﬁ TCXHI(;J'IOFI/II/I 59K3.01011.
[MoTopxuHCcKUM ) MII NN Mryar 2007 153Kk3.

lMuppaBnuka u
N.B., CanteikoBa kagenpa
B.C. TUJIPOITHEBMOTIPUBO,T
[otopxuHCKUit Amnmnaparypa 59K3.01011.
N.B., 3axaposa THIPOMEXaHUYECKUX \%0% Mg MIryar 2005 125Kk3.
AA. MIPOLIECCOB kadeapa
Baxmmesa JLT., [Iporeccs! u anmapatsl

s3amutel XT. MeToaunueckue
3axaposa A.A., YKa3aHHus K pacyery http://znanium.com/bookread2.ph
gOTOI))KHHCKHH . JIOMaIlHUX 3ananuil «Pacuer MY M.: MU MEYIT 2007 p?book=464530
Canthikosa B. C. TpyOOTIIPOBOAHOM CETH U

mo100p Hacoca »
CanteikoBa B.C., 53K3.01011.
3axapoBa A.A., MexaHHKa )KHAKOCTH U Ta30B MY M.:PUO MI'VIT 2015 193k3.
[Tamun A.B. kadenpa
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11. HWHPOPMAILMNOHHOE OBECIIEYEHUE YYEBHOI'O IPOLECCA

11.1. Pecypcsl 251eKTpOHHOM OMOINOTEKH, TH(POPMAITIOHHO-CITPABOYHBIE CHCTEMBI
unpodeccuoHaNbHbIe 0a3bl JaHHBIX:

Ne it

JJIeKTPOHHBbIE YUeOHble U3IaHNS, JJIEKTPOHHbIE 00pa30BaTe/IbHbIE PECYPChI

«Znanium.comy Hay4HO-H3AaTeNLCKOTr0 HeHTpa «MHbppa-M»
http://znanium.com/

Onekrponnsle u3ganusi «PI'Y umm. A.H. Koceirmna» na mmardopme OBC «Znanium.comy
http://znanium.com/

000 «<ABUC» https://dlib.eastview.com (351eKTpoHHbIE Bepcur nepuoanueckux usganuii OO0
«MBHC»)

Web of Science http://webofknowledge.com/ (0oOumpHas MexKayHapoiHasi yHUBEpCasbHast
pedepaTuBHasi 6a3a JaHHbIX)

Scopus https://www.scopus.com (MeKTyHapojiHasi yHUBEpcanbHast pedpepaTiBHasi 6as3a JaHHbIX,
uHfIeKcHupyroujas 6osee 21 ThIC. HANMEHOBAHUI HAYYHO-TEXHUYECKUX , TYMaHUTapHBIX U
MEMLUHCKUX >KyPHAJIOB, MaTepuanoB KoHgepeHuuil mpumepHo 5000 MeKyHapOHbIX
W3JIaTEILCTB)

Springer Nature http://www .springernature.com/gp/librarians (MexxmyHapoyiHast u3naTenbcKas
KOMIIaHUs, CIICHUATIN3UPYIOLIASACS Ha U3TAHUU AKaICMUYCCKUX 2KYPHAJIOB U KHUT IO
€CTCCTBCHHOHAYYHbIM HaHpaBJICHI/IﬂM)

«IBC IOPANT»www.biblio-online.ru

O nmpenocrasnenuu Aoctyna K nHpopmannonno-ananutudeckoit cucreme SCIENCE INDEX
(BKJIIOYEHHOTO B Hay4HBIH HHGQOpManMOHHBIN pecypce elibrary.ru) https://www.elibrary.ru/

9BC «Jlaap» http://www.e.lanbook.com/

00O «HamnmonanpHas snekTpornHas oudnmoteka» (HOB) http://H306.pd/
JoroBop Ne 101/H35/0486 — mot 21.09.2018 T.

11.

Hayunas snextponnas 6ubmmorexka eLIBRARY.RU http://www.elibrary.ru/
JInnensnonnoe cornamenne Ne 8076 ot 20.02.2013 r.

12.

HSHMKOH http://www.neicon.ru/ Cormnamenne NeJ[C-884-2013 o118.10.2013 ¢

IIpodeccnonaibubie 6a3bl JAHHBIX, HTHPOPMALHOHHBIE CIIPABOYHBIE CHCTEMBbI

«Polpred.com O630p CMW» http://www.polpred.com
Cornamenue Ne 2014 ot 29.10.2016 1.

Web of Science http://webofknowledge.com/
CyOnuuen3uonnslii goroBop Ne wos/917 Ha 06e3Bo3Me3HOE OKa3zaHHE YCIyr OT
02.04.2018 .

Scopus http://www. Scopus.com/
Cyb6munensuonnsiit JloroBop Ne Scopus /917 ot 09.01.2018 1.

«SpringerNature»
http://www.springernature.com/gp/librarians

[Tnardopma Springer Link: https://rd.springer.com/

[Tnardopma Nature: https://www.nature.com/

bazanannbix Springer Materials: http://materials.springer.com/
baszanannbix Springer Protocols: http://www.springerprotocols.com/
basza manaesix zbMath: https://zbmath.org/

basza nanaesix Nano: http://nano.nature.com/

CyO6auuen3uonnslii qoroBopNe Springer/41 ot 25 nexabpst 2017 .

http://arxiv.org — 6a3a JaHHBIX MMOJHOTEKCTOBBIX AJIEKTPOHHBIX MyONMKaLUil HAYyYHBIX CTAaTel IO
¢du3uKe, MaTeMaTHKe, HHPOpPMaTHKE

http://www.garant.ru/ - CnpaBouno-mipaBoBast cuctema (CIIC) «['apanT», KOMIUIEKCHAs! TpaBOBast

oJIep>KKa MoJIb30BarTeliel no 3akoHoaaTenbCeTBy Poccuiickoit @enepanuu

http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/ -6a3b1 TaHHBIX Ha

Ennnom MuTteprer-noprane Poccrara
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11.2. TlepeyeHb MPOrPaMMHOTO OOECIICUCHHUS

PexBu3uThHI MNOATBEPKAAOIICIO

Nen/m | [IporpammHuoe oGecnieuenne
aokyMeHTa/ CBOOOAHO pacnpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-0A-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone | xontpakt Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray ana 3Ds Max KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
4, NeuroSolutions KoHTpakT Ne 18-2A-44-19 ot 20.05.2019
5. WolframMathematica KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft VisualStudio KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
7. Core]lDRAWGraphicsSuite 2018 KoHTpakT Ne 18-2A-44-19 ot 20.05.2019
8. Mathcad KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
9. Matlab+Simulink KoHTpakT Ne 18-DA-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,
Musenap.)
11. SolidWorks KoHTpakT Ne 18-0A-44-19 ot 20.05.2019
12. Rhinoceros KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
13. Simplify 3D KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
14. FontLab VI Academic KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
15. PinnacleStudio 18 Ultimate KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
16. KOMITAC-3d-V 18 KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
17. ProjectExpert 7 Standart KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
18. AnpT-OuHAHCH KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
19. AnbsT-NHBECT KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
20. [Iporpamma st noarotoBku TectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. Autodesk Auto CAD 2021 nnst yueOHBIX Horosop #110003456652 ot 18 desp. 2021
3aBeJICHUH, MOANHUCKa K OECCPOYHON TUIEH3UN T.
Pacnpoctpansiercst cBoboaHO Asst
AKKPEIUTOBAHHBIX YUCOHBIX 3aBeICHUN
22. LibreOffice GNU Lesser General Public License | CBoOomHO pacnpocTpaHsiemMoe
23. ScilabCeCILL (cBo6oanas, coBmectumas ¢ GNU | CBOOOIHO pacmpocTpaHseMoe
GPL v2)
24. Linux Ubuntu GNU GPL CB00OIHO pacIpocTpaHsIeMoe
25. FDS-SMV free and open-source software CB00OIHO pacIpocTpaHsIeMoe
26. AnyLogic Personal Learning Edition CB00OIHO pacnpocTpaHsieMoe
27. Helyx-OS GNU General Public License CB00OIHO pacIpocTpaHsieMoe
28. OpenFoam v.4.0 GNU General Public License CB00OIHO pacIpocTpaHsIeMoe
29. DraftSight 2018 SP3 ABToHOMHAs OecruiaTHas CB00OIHO pacIpocTpaHsIeMoe
JIMLICH3HS
30. GNU Octave GNU General Public License CB00OIHO pacnpocTpaHsieMoe
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JIUCT YUYETA OBHOBJIEHUUM PABOYEM [TIPOIT'PAMMbI YYEBHOM
JTUCHUTIIINHBI

B pabouyro mnporpammy yueOHOH IUCHMIUIMHBI BHECEHbI W3MEHEHMS/OOHOBIICHUS U
YTBEPIKJCHBI Ha 3acelaHuM Kadeapbl:

Ne roj XapakTep M3MeHeHUi1/00HOBIeHUIT HOMep IPOTOKOJIa
00OHOBJICHHA ¢ YKazaHMeM pa3jeJia H 1aTa 3aceJaHusl
PIIQ Kagdeapsl




