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CornacoBaHa Ha noptane N2 79175



1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. TeopeTI/IquKI/I " OPAKTHYCCKHU O3HAKOMHUTBH CTYACHTOB C 3aKOHAMU PABHOBCCHSA U NBUIKCHUS
KUAKOCTH. ]_HI/IpOKO HCIIOJIB30BATh 3aKOHBI JId PCHICHHUA MPAKTUYCCKUX 3a/la4 BO MHOT'HUX o0acTax
TCXHUKHU: MAIIMHOCTPOCHUHU, TUAPOIHCPICTUKE, THAPOMCXAaHU3AIlUH, BOI[OCHaG)KeHI/II/I u ap.

1.2. 3agauy AUCHUILIUHBI

1. ®opmupoBaHue y CTYAEHTOB METOJOJOTHYECKOTO MOAX0Ja K OI[€HKE T'UIpPaBINYECKUX
MIPOLIECCOB.

2. YMeHu€ BBINOJHATh CTYJEHTAMU HUH)KEHEPHBIC THIPAaBINYECKUE PACUEThl Pa3INYHON CTENEHU
CJIOKHOCTH.

3. YMeHHe oCcyUIeCTBIATh pacyeT U MoA00p FUAPaBINYECKOro 000pyI0BaHUs, a TAKXKE pacyeT U
BBIOOD MMapaMeTpOB TPAHCHIOPTUPYIOUIET0 TPyOONpoBOia, HACOCOB M BEHTUJISITOPOB.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.

Monynb quctuminH: Moayns HanpaBieHUs moAroToBku (special hard skills — SHS).

Nunexc pucumnauasl: 51.0.03.09.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocoben
YVYHUTHIBATH
COBPEMCHHBIC
TEHICHIINH Pa3BUTHUS
TEXHUKH M TEXHOJIOT'HI B
o0nacTtu TexHochepHou
0e301IacHOCTH,
M3MEPUTEIBHOU U
BBIYHCIIUTCIIHHOM
TEXHUKH,
WH(POPMAITMOHHBIX
TEXHOJIOTH IpH
PEIICHUN THITIOBBIX
3a/1a4 B 00J1aCTH
pohecCHOHATLHOM
JIeATEILHOCTH,
CBSI3aHHOM C 3aIIUTON
OKPYKaIOIIEH Cpebl U
obecreueHrueM
0€30ITacCHOCTH YeJIOBEKa

OIIK-1.1. 3naer
COBPEMEHHBIC TEHICHINH
Pa3BUTHS TEXHUKH H
TEXHOJIOTHH B 001acTh
TexHOC(EepHOI 0€301aCHOCTH,
U3MEPUTEIILHON U
BBIYUCIIUTEIIFHON TEXHHUKH,
UH(POPMALIMOHHBIX
TEXHOJIOTU PU PELLICHUN
TUMOBBIX 33724 B CBOEH
pohecCHOHATLHOM
JeSITEIIbHOCTH

OOyu4aronuiicsi JOJDKEH 3HATh: OCHOBHBIC
3aKOHBI THAPOCTATUKU U THAPOJAUHAMUKH,
YCTPOWCTBO M Ha3HAYCHHE HACOCOB U
BCHTHJIATOPOB, OCHOBHBIC ITOJIOKCHHA 110
OXpaHe Ty/a IpH 3aImycKe U padboTe
rUAPO0OOPYI0BAHUS

OIIK-1.2. Ymeer BbISIBIATH
COBpPEMEHHbIE TeHICHIINU
Pa3BUTHS TEXHUKH U
TEXHOJIOTHI B 00J1aCTH
TexHOC(EPHOI 0€30MaCHOCTH,
W3MEPUTEIBHOU U
BBIUHCIUTENbHON TEXHUKH,
nH()OpPMAITMOHHBIX
TEXHOJIOTHI TIPU pEIICHUU
TUMOBBIX 33/1a4 B 00J1acTH
npodecCuoHaIbHON
JIeTEILHOCTH, CBSI3aHHOM C
3alIUTON OKPYKArOIEe cpeibl
1 OXpaHOU Tpyja

OOyuaromuiics T0KEH YMETh: ONPEIeIIATh
THJIPOCTaTUYECKOE JaBJI€HNE, TPOBOIUTH
pacuéThl JaBICHUS KUIKOCTH Ha TUIOCKYIO,
KPUBOJIMHEHHYIO U IUJIMHAPUYECKYIO CTEHKU
COCYJIOB, OOBSACHSTH (PU3HMUECKHI CMBICIT
YpaBHEHUS PJIEMEHTaApPHOU CTPYUKHU U
ypaBHeHUs bepHyIin, onpenensaTb OCHOBHbIE
napaMeTphl KUAKOCTU IPU UCTEUCHUH Yepe3
OTBEpPCTUE U HACATKU, OOBSICHITH MPUUHHBI
BO3HHUKHOBEHUS U GOpPMYJIIbI pacuéra
rupoyaapa

OIIK-1.3. Nmeer
NPAaKTHYECKHN ONBIT PEIICHUS
THUIIOBBIX 33/1a4 B cepe
TexHOCc(epHOi Oe30nacHOCTH
C YYETOM COBPEMEHHBIX
TCHJCHLUI Pa3BUTHUS TEXHUKH
Y TEXHOJIOTHH B 001acTH
U3MEPUTEIBHON U
BBIYHCITUTEIILHON TEXHUKH,
UH()OPMAIIMOHHBIX
TEXHOJIOTUI

OOyuJaromnuiics J0JDKEH BIAICTh: 3HAHUSIMU
YCTPOWCTBA HACOCOB M BEHTHIIITOPOB,
OCHOBHBIMHU TOJIOKEHUSIMH 10 OXpaHe TPY/a,
HKOJIOTHH U TIOXKApHOU 0€30MacHOCTH NIPU
paboTe ¢ HacOCaMHu M BEHTHIIATOPAMH C
LIENBI0 00ecIieueHrs 0e30MacHOCTH
JKU3HEICATECIILHOCTH YEJIOBEKa B TEXHOC(Epe

IpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroiuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

06111351 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 3 3a4eTHEIX CIWHUII, 108 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM yqeGHoﬁ ACATCIIBHOCTU MPCACTABICHO B

tabnuue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTbh TUCIMILIIMHBI 10 BUJIAM Y4eOHOH J1eTeIbHOCTH
o Bcero  |CemecTpnl
Buapl yueOHOI nesTeabHOCTH

4acoB 5 ceMectp

KonTakTHas aynuTtopHas padora o0y4yaomuxcs ¢ npenogaparesieM, Bcero 36 36

JIeKIIMOHHEBIE 3aHATUS 18 18
3
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IIpakTHueckue 3aHATHA 18 18

CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 72 72
BHeayIMTOpHAasi padoTa 00y4yawIMXxcs ¢ mpemnojaaBaresjieM, BCero
IloaroroBka Kk 3a4eTy 54 54
[ToaroroBka Kk TECTHPOBAHUIO 18 18
O0mas Tpy10eMKOCTH (B Yyacax) 108 108
Oo0mas TpynoemMKkocTsb (B 3.e.) 3 3

5. CTpykTypa ¥ coep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOU NesSTeIbHOCTH IMPUBEICHA B
Tadymie 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

HasBanus paznenos (Tem) Jlek. [pak. Cam. Bcero uacos dopmupyemble
JIACTTUTLTUHBI 3aH., 9 | 3aH.,4 | pab.,d | (6e3 sx3ameHa) KOMIIETCHITUHN
S cemecTp
1 I'unpocraTrka 6 6 24 36 OIIK-1
2 I'mapoauHaMuka 6 6 24 36 OIIK-1
3 Hacockl 1 BEHTHIISITOPBI 6 6 24 36 OIIK-1
Hroro 3a cemectp| 18 18 72 108
Hroro| 18 18 72 108

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) TIPUBEICHO B Tadwmie 5.2.
Ta6ymmna 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUILIMHBI (B T.Y. IO JCKIIHSIM)

Ha3Banus TpynoemkocThb
Copaeprxkanue pasienoB (TeM) IUCHUIUIAHGI (B T.4.
pasnenos (Tem) (JIeKIMOHHBIE
T10 JICKIUSIM)

JUCHUITIINHBI 3aH$ITI/IH) , d
S cemecTp

dopmMmupyembie
KOMIIETCHLIUH

I T'mapocratuka |BBogubie cBenenus. OCHOBHBIC (pr3UUYECKHE 6 OIIK-1
CBOMCTBA XKUIKOCTEH U razoB. neanbHasa u
peanbpHas KUAKOCTH. [ mapocraTnyeckoe
nasienue. CHitbl, TEHCTBYIOIINE B )KUIKOCTSX.
OCHOBHOE ypaBHEHHE TUIPOCTATUKHU. 3aKOH
ITackans. AOCONIOTHBIN M OTHOCUTEIbHEIN ITOKOMH
(paBHOBECHE) XHIKUX cpell. Mojenb uaealbHON
(HeBs3KOM KUAKOCTH). [ MapaBIUUeckuii mpecc u
TUAPABIMYECKUHN akKyMysTop. Mi3mepenue
nasnenus. O0mmas uHTerpaibHas Gopma
ypaBHEHU KOJIUYECTBA ABMKCHUS U MOMEHTA
KOJIMYECTBA ABIKCHUS. JlaBlIeHHE )KMIKOCTH HA
MJIOCKYIO CTEHKY. J[aBeHME )KUIKOCTH Ha
KPUBOJMHEHHYIO CTEHKY. JlaBjeHUE )XUIKOCTH Ha
CTEHKH IWJINHIPUIECKUX COCYIOB M TpyO. 3aKOH
Apxumena

Hroro 6
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2 I'mpponuHamMuka

OcHOBHBIE TTOHATHS. PEeKUMBI T€UCHUS 6
YKUJKOCTU. DHEPTHsl DJIEMEHTAPHOM CTPYHKH.
VYpasuenue bepnymu. TpyOka ITuto. TpyOka
[Ipanarns. TpyOka Bentypu. YpaBHeHnue
beprymum 11 pealbHOM KUAKOCTH.
TpyOonpoBoas!. ['uapaBnudeckuit yaap.
Vpasuenue Toppuuemn. McteueHne KuaKkoCTH
4yepe3 OTBEPCTHE.

OIIK-1

Htoro 6

3 Hacocer u
BEHTUJISATOPBI

OcHOBHBIE IOHATHS O Hacocax. JlomacTHbIe 6
Hacocbl. OCHOBHOE ypaBHEHHE IICHTPOOESIKHOTO
Hacoca. KaBuranus. OceBble Hacochl. Buxpebie
Hacockl. PerynupoBanue mogavyu U Hamopa
JONacTHBIX HacocoB. OOBEMHBIE HACOCHI.
[MopurHeBbie Hacockl. BUHTOBBIE HACOCHI.
lecrepénnbie Hacockl. KpbutbuaThie HACOCHI.
PerynupoBanue nogaun 00bEMHBIX HACOCOB.
Crpyiinbie Hacocsl. CpaBHEHUE PabOTHI
LEHTPOOEKHBIX U IMOPIIHEBBIX HACOCOB.
OCHOBHBIE TIOHSTHS O BEHTHIISITOPAX.
LlenTpobexHbie BeHTHIIATOPBI. OCeBOi
BEHTWIATOP. HCTPYKIIMYU 11O TEXHUKE
6€30MacHOCTH IIPU paboTEe C HACOCAMH.
WHcTpyKIuu 1o TeXHuKe 0€30MacHOCTH TPH
paboTe ¢ BEHTHISTOPAMH

OIIK-1

Hroro 6

Hroro 3a cemectp 18

Hroro 18

HanmeHoBaHMe NpakTUYECKUX 3aHATUH (CEMHUHAPOB) MPUBEACHO B Tabmuie 5.3.

5.3. IlpakTH4yeckue 3aHATUSA (CEMUHAPHI)

Tabnuma 5.3. — HauMeHoBaHMe NMPaKTUYCCKUX 3aHATUN (CEMHHAPOB)

Hazpanus pa3nenos (Tem) HaumeHnoBaHue mpakTHYECKUX
JUCITUTITAHBI

. TpynoemkocTs, 4
3aHITHI (CEMUHAPOB)

dopmMmupyemsbie
KOMIIETEHILIUH

S cemecTp

I I'mppocratuka

Pemenus 3agau no pazgeny 6
"I'mapocraTuka"

OIIK-1

Utoro 6

2 I'mpponuHamMuka

Pemenue 3amau no paszueny 6
"T'unponunamuka"

OIIK-1

Htoro 6

3 Hacocs! u BeHTHIIATOPHI | Pemienue 3anau no pasaeny "Hacocbl 6

Y BEHTHJIATOPBI"

OIIK-1

Hroro 6

Uroro 3a cemectp 18

Hroro 18

5.4. JlabopaTopHbIe 3aHATHSA

He npenycMoTpeHo y4eOHBIM IIaHOM

5.5. KypcoBoii npoekT / kypcoBasi pabora
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He npenycMoTpeHo y4eOHbIM M1aHOM

5.6. CamocTosiTesibHas padoTa

Bunasl caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIMU IPECTABIICHBI B

tabiuue 5.6.

Tabauma 5.6. — Bunabl caMmocTosTenbHON paboThl, TPYI0EMKOCTh U (HOPMHUPYEMbIEe KOMIICTCHIIUN

HaszBanus pazaenoB | Buasl camocTosiTenbHOM dopmupyemble Dopmbl
(Tem) TUCHUTTAHBI paboThl Tpynoemxocts, KOMITCTCHITH KOHTPOJIS
S cemecTp
I I'mppocratuka [ToaroroBka K 3auerty 18 OIIK-1 3auér
IToaroroBka k 6 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Uroro 24
2 I'mpponunamuka |[loaroroBka k 3adery 18 OIIK-1 3auér
IToaroroBka k 6 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Uroro 24
3 Hacocsl [ToaroroBka K 3auery 18 OIIK-1 3auét
BCHTHJIATOPBI IToaroroBka x 6 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Uroro 24
Hroro 3a cemectp 72
Utoro 72

5.7. CooTBeTcTBHE KOMIIETEHIMH, ()OPMUPYEMBIX IPH U3YUEHUU TUCUMUIIIMHBI,

U BH/I0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MPU U3YUYCHHH TUCIHHUIUIUHBI, U BUJIOB YUeOHOM
NeSTeNIbHOCTH MPEICTaBIeHO B TabmuIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNHA, ((OPMUPYEMBIX IPHU U3YUYEHUH TUCLIUTLINHBI, U BUJOB

3aHATUN
Bupl yaeOHOI nesITeIbHOCTH
dopMupyemble KOMIETEHIIUN ®opMBI KOHTPOJIS
Jlek. 3an. |IIpak. 3an.|Cam. pa0.
OIIK-1 + + + 3auért, TectupoBanue

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKHM yCIIeBA€MOCTH 00y4aromuxcst

6.1. banabHble oeHKH 11 GOPM KOHTPOJISA

bannbsHbIe OoLIeHKH 11 POpPM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuua 6.1 — banipHbIE OLIEHKH
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MaxkcumanbHbIN MaxkcumanbHbIN MakcumanbHbIA 0ast
Bcero 3a
®DopMBbI KOHTPOJIA 6ayut Ha 1-yro KT ¢ Oayut 3a mepuoa  |3a nmepuoa Mmexay 2KT
cemMecTp
Hayajia ceMecTpa Mexay 1KT u 2KT | u Ha KoHeln ceMecTpa
S cemecTp
3auér 0 0 0 0
TectupoBanue 30 30 40 100
Nrtoro makcumym 3a 30 30 40 100
nepuos
Hapacratouum 30 60 100 100
HUTOTOM
6.2. Ilepecuer 0a/U10B B OLIEHKH 32 TEKYIUM KOHTPOJIb
6



[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABIICH B TabmuIe 6.2.
Ta6mmia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIINI KOHTPOJIb

Bamibl Ha 1aTy TEKy1Iero KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbI OaioB Ha naty TK

N |W | B~

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMBbI 02/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI 0aJUIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAN4HO)
4 (xopo1o) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6anmos F (meynoBnerBoputeabHO)

7. YueOHO-MeToAuYecKoe 1 MH(OpPMAIIHOHHOE o0ecTeuyeHne TUCIUITHHBI
7.1. OcHOBHas JqUTEpaTypa

1. AnkapsesH, A. C. 'maporazoannamuka: Y4yeOHoe mocodue [DeKTpoHHBIH pecypc] / AnKapbsH
A. C. — Towmck: TYCVYP, 2016. — 60 c. [DnexTpoHHBH pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/6595.

2. Kymukos, A. A. l'mnpora3zonunamuka : yueoHoe nmocodue / A. A. Kynukos, 1. B. lBanosa, U.
H. HroxoBa. — Cankrt-Ilerepoypr : CIIGIJITY, 2015. — 64 c. [DnekTpoHHBIH pecypc]: — Pexum
nocrymna: https://e.lanbook.com/book/68444 .

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. H. H. Jlammes. ['uapasnuka : yue6Huk st By3os / H. H. Jlanmes. - 3-e u3n., crepeotun. - M. :
Axanemus, 2010. - 272 c. (manuuue B oubnuoreke TYCVYP - 8 5k3.).

2. Kapmos, K. A. [lpuknagnas rugporazoanHaMuka : yuebnoe nmocooue / K. A. Kapmos, P. O.
OnexnoBuu. — CankTt-IletepOypr : Jlans, 2022. — 100 c. [DnexkTpoHHbIN pecypc]: — Pexxum noctyma:
https://e.lanbook.com/book/213017 .

3. llreikoB, B. U. 'uaporazoannamuka : yueoHoe nmocodue / B. U. llteikoB. — Cankt-IletepOypr
: TIT'VIIC, 2013. — 38 c. [DnexTpoHHbIii pecypc]: — Pexxum goctymna: https://e.lanbook.com/book/41122

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. Ankapssas, A. C. OCHOBBI TUAPOTa30IMHAMUKU: MeToanuecKre yKazaHusl M0 MPaKTUYECKUM
3aHATUAM [DnekTponHbid pecype] / A. C. Ankapbsa. — Tomck: TYCVYP, 2023. — 95 c. [DneKTpoHHBIH
pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/10720.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/IOB

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEAOCTABIAIOTCA B opMaXx,
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a/IalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.
Jst Iun ¢ HapylIeHUsIMU 3PeHu:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.
J st U ¢ HApYIIeHUsIMU cJIyXa:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOU (opme.
J st U1 ¢ HApYLIeHUsIMU OTIOPHO-BUTaTeJIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,
— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPaMMHOe o0ecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlnst mpoBeieHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYaTbHBIX KOHCYJIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllUU UCIIONb3yeTCs yueOHask ayUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

Jlabopartopus I['TIO: yueOHas aynutopus sl MpOBEICHU 3aHATUI TabopatopHoro tuma; 634050,
Tomckas o6nacts, r. Tomck, Jlenuna npocnexr, a. 40, 419 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- Aramutrnueckue Beckl JIB 210-A CAPTOI'OCM;

- Bentunsanmonuas cucrema;

- 'onnogoromerp;

- JIBIMOYJIOBUTEIIB;

- Usmepurens emkoctu S-line - 3 mit.;

- M3mepurens momHoctd GPM-8212RS;

- Nsmepurens ceetoBoro noroka "TKA-KKI1";

- Undpaxpacusiit nuctanumonnsiii tepmomerp UT30A;

- Ucrounuk-u3mepurens Keithley - 2 mr.;

- Ucrounuk nuranus - 4 mwr.;

- JIATP-tpancdopmarop TDGC2-3K;

- Mukpowmertp - 2 wmr.;

- Mukpockon MBC-10 crepeockonuyeckuii;

- Mukpockon anextponHslii MCO02 2.0MIT;

- ITasmpHAs CTAHITUS;

- [lomorpesarens YNUII komnonentos AIIK 1,0;

- Cucrema Juis BakyyMHoW nHQy3un uaerazanuu MBC-2;

- Cnexrpokonopumerp "TKA-B/I" - 2 mt.;

- Crnekrpodayopumerp CM2203;

- Cymnbabii mkad cepun CHOJI-58/350;

- Hudposas nepenactpanBaemMasi yCTAaHOBKAa MHUKPOCBAPKU IIPOBOJIOYHBIX BHIBOJIOB;

- Hudporoit mynerumerp FLUKE-18B FLK - 2 mit.;

- Yactotomerp - 3 mmit.;

- [IITaHreHIUpPKYJIb;

- MarautHO-MapKkepHas JOCKa;

- APM-unxenepa - 5 wmwr.;

- MOHTaXHBIN CTOJI - 5 IIT.;
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- Kopmychbrit mkad;

- Ikad 2 cexmumy;

- llIkad maGopaTtopHbIii;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIoIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBareibHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOro Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MTPEINOaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaOIMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeACcTBa
npuema/rnepenadyn yueOHol nHGOpMaIMU B JOCTYHMHBIX GopmMax, MOOMIIBHON CUCTEMbI OOYUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIIEr0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIIUHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl kKoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
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1 T'mapocraruka OIIK-1 3auét [Tepeuens BOIIPOCOB 1Jist

3a4era
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
2 'mapoauHaMuka OIIK-1 3auér [Iepeuens BOIIPOCOB 1Ist
3adera
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
3 Hacochl 1 BEHTUIISTOPBI OIIK-1 3auér [Iepeuens BOIIPOCOB It
3a4era
TectupoBanue [IpuMepHBIil epeyeHb

TECTOBBIX 3aJITaHUN

[lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

AUCLUILIIMHE
®dopmynupoBKa TpeOOBaHU K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka Bamiaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBIIETBOPUTEIHHO) | MAKCUMAJIBHOH | TN ()parMeHTapHbIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUS YaCTUYHO ¢bparmeHTapHbIe
OCBOEHHOE pUMEHEHUE
yMEHHUE HABBIKOB
3 ot 60% 1o obmye, HO He B IIEJIOM YCHENTHO, B IIE€JIOM
(YZIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbIE HO HE YCIICIIHOE, HO HE
MaKCHUMaJIbHOM 3HAHUSA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE MIPUMEHEHHE
yMEHHE HaBBIKOB
4 (xopo11o) ot 70% 1o c(OpMHUPOBAHHBIE, B LIEJIOM B LIEJIOM
89% or HO cOoZepXKallne YCIIELIHOE, HO YCHEWHOE, HO
MaKCHUMaJbHOM OTJIebHbBIE coJiepxarue coJiepKallye
CYMMBI 0auioB | mpoOIemMbl 3HAHUS OTJIEIbHbBIE OTJIeTbHbBIE
poOeIbl yMeHue POOEIBI
MpPUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHBIE | CHOPMHUPOBAHHOE YCIELIHOE U
MaKCUMAaJIbHOU | CHCTEMaTHYECKHUE yMEHHUE CHCTEMaTHYECKOE
CYMMBI 0aJIIOB 3HAHUS NpUMEHEHUE
HABBIKOB

[Ikana KOMIUIEKCHOHM OLIEHKH c(hOPMHUPOBAHHOCTH KOMIIETEHIIMI TIpuBeieHa B Tabmuie 9.3.
Tabauma 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(hOPMUPOBAHHOCTH KOMITETEHITUI

Ouenka dopMynrpoBKa TpeOOBaHUM K CTETICHN KOMIIETEHITUN
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. OcHOBHBIEC XapaKTEPUCTUKH KUIKOCTH, UCTIOJIb3yeMble B «[ MIpora3oInHaMHUKeE)
1.1. Tennmo€MKOCTh, IIOTHOCTD, BI3KOCTD.
1.2. Temno&€mMKOCTb, yAECTbHBIN BEC, BA3KOCTD, YIETbHBIN 00BEM
1.3. Bs3kocTh, MIOTHOCTH, CKUMAEMOCTD.
1.4. TInoTHOCTB, YAETBHBIN 00BEM, YIACTHHBIN BEC, CKUMAEMOCTb U BSI3KOCTb.
2. 3axoH HeloTOHA O TpEHUHU B KUIKOCTH
2.1. ©=p (dv/dy).
2.2. 1= p (dy/dv).
2.3. v=pu(dy/d1).
2.4. n=v(dy/dn).
3. HneanbHas ;KUIKOCTH
3.1. B naeanbHOM )KUIKOCTH OTCYTCTBYIOT IIOBEPXHOCTHBIE HAIIPSKEHUS.
3.2. B naeanbHOM )KUAKOCTH OTCYTCTBYIOT TEMIIEPATYPHBIE HANIPSKEHNUS.
3.3. B naeanbHOM )KUIKOCTH IPUCYTCTBYET CONPOTUBIICHUE CABUTAIOIINM YCUITHSM.
3.4. B uneanbHOU XUJIKOCTU OTCYTCTBYET CONMPOTHUBJICHHE CABUTAIOIIUM YCHIUAM, T. €
OTCYTCTBYIOT CHUJIbI BHYTPEHHETO TPEHUS.
4. PeasibHast KUJIKOCTh
4.1. B peanbHON XHAKOCTH OTCYTCTBYET CONPOTHUBJICHUE CABUTrAIOIIUM yCHIHSM, T. €
OTCYTCTBYIOT CUJIbI BHYTPEHHETO TPEHUS.
4.2. B peanpHOI )KUIKOCTH OTCYTCTBYIOT IIOBEPXHOCTHBIE HANPSKECHHUS.
4.3 B peanbHOM )KUAKOCTH OTCYTCTBYIOT TEMIIEPATYPHBIE HAIIPSKECHMUS.
4.4. PeanpHas >KUIKOCTH OOJIalaeT CBOMCTBAMH CHKHMAeMOCTH M COMPOTHUBISIEMOCTH,
CABUTAIONIMM W PAaCTATUBAIOIIUM yCUJIHUAM, T.€. )KUAKOCTH, B KOTOPBIX HPOABISIETCA
BHYTPEHHEE TPEHUE.
5. Kak neicTByeT ruipoCTaTUueCcKOe JaBICHHUE
5.1. 'mapocratudeckoe JaBiieHUE AEHCTBYET BCEria BEPTUKAIBLHO BBEPX.
5.2. 'mapocTtaTuyeckoe AaBlIE€HHE NEHCTBYET MEPHEHIUKYISIPHO K OOKOBON MOBEPXHOCTH
cocyJa.
5.3. 'mapocratudeckoe JaBiieHUE AEHCTBYET BCEra 0 BHYTPEHHEW HOPMAJIH K TIJIOIIAJIKE.
5.4. 'mapocTaTuyeckoe JaBIeHUE KUIKOCTH, HAXOIAIICHCS B COCTOSHUU MTOKOS PaBHO HYJIIO.
6. OCHOBHOE ypaBHEHHE I'HJIPOCTATUKHU
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6.1.p=p0 + pgv

6.2.p=p0 +pg
6.3. p=p0 + pgh
6.4. p=p0 - pgh

7. Tlonnas cuia R )KUIKOCTH HA TUIOCKYIO CTEHKY
7.1. R = (pghi.T - p0) A
7.2. R = (pghu.T + p0) A
7.3. R = (pghu.T + p0)
7.4. R =(pgh+p0) A
8. 3akoH Apxumena
8.1. Ha Teno, morpy€HHOE B *KHUIKOCTb, JACHCTBYET BBITAJIKUBAIOIIAs CUJIa, KOTOpas
HampaBlieHa BEpPTUKAJbHO BHU3, U MOJIYJb KOTOPOH paBeH 00bEMY BBITECHEHHOU TeloM
KHUJIKOCTH.
8.2. Ha Teno, morpyx€HHOE B XKHUIKOCTb, JACHCTBYET BBITAJIKUBAIOIIAs CHJIa, KOTOpas
HamnpaBjieHa BEPTHKAJIbHO BBEPX, U MOJAYJIb KOTOPOW paBEeH BeCY BBITECHEHHOI TeJIOM
KHUJIKOCTH.
8.3. Ha Teno, morpyx€HHOE B )KHUJKOCTh, ACUCTBYET CUJIA, MOIYJb KOTOPOH paBeH 00BEMY
BBITECHEHHOM TEJIOM UJKOCTH.
8.4. Ha Teno, norpyx€HHOE B KUIKOCTh, ICHCTBYET BHITAJIKMBAIONIAs CUJIa HalpaBJICHHAs
BEPTHUKAJIBHO BBEPX.
9. Yo Takoe HECTAllMOHAPHOE IBUKEHUE ?
9.1. Eciiu moJjie CKOpOCTEN )KUJIKOCTH HE MEHSIETCA CO BPEMEHEM, a JIMHUS TOKA MPU ATOM
COBIIJIa€T C TPACKTOPUAMM KUJIKUX YACTHI], TO ABM)KEHHE HA3bIBAE€TCSI HEYCTAHOBUBIINMCS
WM HECTAIMOHAPHBIM.
9.2. Eciu noJsie CKOpOCTEN KUJIKOCTH HE MEHSIETCSA CO BPEMEHEM, a JIMHUS TOKA MPH 3TOM HE
COBIIaJIa€T C TPACKTOPUAMM KUJIKUX YACTHI], TO ABM)KEHHE HA3bIBAE€TCSI HEYCTAHOBUBIIHUMCS
WM HECTAIMOHAPHBIM.
9.3. Ecau nosie cKopocTel )KUIKOCTH MEHSETCA CO BPEMEHEM, a JIMHHUS TOKa MPHU 3TOM HE
COBIIaJIa€T C TPACKTOPUAMM KUJIKUX YACTHI], TO ABMKEHHE HA3bIBAE€TCSI HEYCTAHOBUBIIUMCS
WM HECTAIMOHAPHBIM.
9.4. Ecim noJjie CKOpPOCTEH XKHUIKOCTH MEHSIETCA CO BPEMEHEM, a JIMHUS TOKa MPHU 3TOM
COBIIaJIa€T C TPACKTOPUAMM KUJIKUX YACTHI], TO ABMKEHHE HA3bIBAE€TCSI HEYCTAHOBUBIIUMCS
WM HECTAIMOHAPHBIM.
10. Yto Takoe JJaMUHAPHBIN PEKUM TEUEHUS )KUIAKOCTH?
10.1. JlamuHapHBIM Ha3bIBAETCS PEKUM TEUCHUS, KOT/Ia CUJIbI BI3KOCTH COM3MEPUMBI C CHIIAMU
MHEPLUU.
10.2. JlaMmuHapHBIM HA3BIBACTCS PEKUM TEUEHHMS, KOTJA CUJIBI BI3KOCTH COM3MEPUMBI C CHIIAMU
MHEPLHHU U JJIs1 KOTOPOTO XapaKTepHO OTCYTCTBUE OOMEHA YaCTHI] MEXKIY CIOSMHU.
10.3. JlaMmuHapHBIM HA3BIBACTCS PEKUM TEUEHHMS, KOTJA CUJIBI BI3KOCTH COM3MEPUMBI C CHIIAMU
MHEPLUHU U JJIs1 KOTOPOTo XapaKTepeH 0OMeHa YacTHI] MEXKIY CIOSMHU.
10.4. JlamruHapHBIM Ha3bIBAETCS PEKUM TEUECHUS, KOTa YaCTULBI JBUXKYTCS C OJUHAKOBBIMHU
CKOPOCTSIMHU.
11. Yto Takoe TypOyICHTHBINA PEKUM TEUCHUS KUIKOCTH?
11.1. TypOyJeHTHBIM Ha3bIBACTCS PEKHUM TEUEHHMS, KOTJa CUJIBI MHEPIIMHU NPeoOIagatoT Hal
CUJIaMHU BSI3KOCTH U U1 KOTOPOTO XapaKTepeH NHTEHCUBHBINA OOMEH YaCTHUI] MEKY CIOSIMHU.
11.2. TypOyJIeHTHBIM Ha3bIBACTCS PEKHUM TEUEHHMS, KOTJa CUJIBI HHEPIMHU IPeoOIagaloT Hal
CUJIAMHU BSI3KOCTH.
11.3. TypOyJIeHTHBIM Ha3bIBACTCS PEKHUM TEUEHHMS, KOTJa CUJIBI MHEPIIMHU IPeoOIagaloT Hal
CUJIaMHU BSI3KOCTH U JUII KOTOPOTO HE XapaKTepeH UHTEHCHUBHBIN OOMEH YacTHI] MEXKIY CIOSMHU.
11.4. TypOyneHTHBIM Ha3bIBACTCS PEKUM TEUCHHS, KOTJa YACTUIIBI IBFXKYTCS C OJMHAKOBBIMHU
CKOPOCTSIMHU M B OZJMHAKOBOM HalpaBlICHUH.
12. Yucno Pelinonsaca
12.1. Re = vd/pn
12.2.  Re=vdp/u
12.3.  Re=dp/p
12.4. Re=vdwp
13. Tlorok B TpyOax TypOyJI€eHTHBIN TOTAa, KOTa Yrciio Re:
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14.

15.

16.

17.

18.

19.

COXANR DD~

13.1. mpesbimaer 2380

13.2. mpesbimaer 2300

13.3. mpeBbimaer 2500

13.4. nmpesbimaer 2360

VYpaBaenue bepnyunm

14.1. H=v/(2g) + z + p/(pg)

14.2. H=v2/(2g) + z + p/(pg)

14.3. H=v2/(g) + z + p/(p)

14.4. H=v2/(2g) + z + p/(pg)
Haznauenwne tpyoxu [Tuto

15.1. 3mepenue pacxoaa xKUIKOCTH.
15.2. '3mMepeHue mIOTHOCTH KUIKOCTH.

15.3. 3mepeHne CKOPOCTH TEYEHUS KUIKOCTH.

15.4. 3mepeHne Hanopa >KUAKOCTH.
Haznauenne Tpyoxu Bentypu.
16.1. 3mMepeHue mIoTHOCTH KUJIKOCTH.
16.2. 3mepeHue pacxoaa xKUJIKOCTH.
16.3. 3mepeHne Hanopa >KUAKOCTH.
6.4. I3MepeHne CKOPOCTH TEYEHUS KUIKOCTH.
®opmyna [lapcu — Beiicbaxa
17.1. hpn = (f (V/d)(v2/2g)
17.2. hpn = (f (Vd)(v2)
13.3. hpn = (1/d)(v2/2g)
17.4. hpn = (f (Vd)(v/2g)
®opwmyna [lyaszeiins
18.1 f =60/Re.
18.2 f =68/Re.
18.3 f =64/Re.
18.4 f =54/Re.
I'mapaBnuueckuit yaap
19.1. Ap =pc
19.2. Ap =pv
19.3. p =pvc
19.4. Ap =pvc

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

OcHOBHBIE XapaKTEPUCTUKH KUAKOCTH.
[TpuGops! A5 U3MEPEHUS JaBIICHUSL.

3akoH Apxumena.

YpasHenue bepuysum.

VYpaBHeHnue HproTOHA O TPEHUU B KUAKOCTH.
JlaMyHapHBIN peXUM JBUKEHUS KUIKOCTU
TypOyneHTHBIN peKuM IBUKESHUS KUIKOCTU
®opmyna Toppuuemn.

OOBEMHBIE HACOCHI.

JlonactHbIe HacOCHI.
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11. IectepéHHbIE HACOCHI.

12. CrpyiiHbIE HACOCHI.

13. Tunbl BEHTHISITOPOB.

14. OcHOBHbBIE XapaKTEPUCTUKU BEHTHIISITOPOB.

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpeamnoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJIBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMHU, COJCPKAILIUMHU
Hay4YHO-TIONYJSIPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepyara;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryaeHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT NPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHApPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁona}mﬂ K OHCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MepeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu o0yvaromuxcs

MaTepHUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa
K 3a4eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapyHIEeHUSIMU OTIOPHO- Pemienue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJIBLHOTO almapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE |  AMCTAaHIMOHHBIMU METOAAMHU
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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