MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPX/IAIO
[Ipopekrop no yueOHoii padboTe

I1.B. Cenuenko
«23» 12 2020 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
I'nmiPOra30AMHAMUKA

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT
Hampasiienne noaroroku / cnenuainbHocTh: 20.03.01 TexHocdepHasi 6€e30MaCHOCTH

Hanpasnennocts (npoduip) / cienmanuzanus: Y npaBiieHne TeXHOC(epHOi 6e30MacHOCTHIO
dopma 00yueHUS: OUHASA

@akynbreT: PaguokoHcTpyKTOpCcKHUil pakynbrer (PK®D)

Kadenpa: Kadenpa paanorjieKTPOHHBIX TEXHOJIOTHI U IKOJOTHIECKOro MoHuTopunra (PITIM)
Kypc: 3

Cemectp: 5

VY4eOnsiii man mHadopa 2021 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunb! yueOHOI nesTenbHOCTH 5 cemectp Bcero Ennnunel

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTrueckue 3aHATUA 18 18 4acoB
CamocTtosarenbHas pabora 108 108 4acoB
OO0mmas TpyJI0€MKOCTh 144 144 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 4 4 3.€.

@®opMbI TPOMEKYTOUHOM aTTeCTalus CemecTtp
3auer 5

JOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MO CHIO
Wudbopmatys o Bragemnblie:

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 23.12.2020

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck

CornacoeaHa Ha noptane Ne 53417



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
MPOLECCOB. YMEHHE BBHIMOJHATh CTYJIEHTAMH HHXXEHEPHbIE T'HIPABIMYECKUE pacueThl Pa3lUuHOU
CTENEHU CJI0XHOCTU. YMEHHE OCYLIECTBIISTh pacueT U MoA00p TUIpPaBIMYECKOro 000pyJoBaHUS, a
TaK)Ke pacyeT U BbIOOP MapaMeTpoB TPAHCHIOPTUPYIOLIETo TPyOONpoBoia, HACOCOB U BEHTUIISITOPOB.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte Ostoka gucrmiing: O0g3aTebHas 4acTh.

Monyne quctuminH: Moayns HanmpaBieHUs moAroToBku (special hard skills — SHS).

Nunexc qucuumauasl: 51.0.3.5.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 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
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OIIK-2. Cnocoben
o0ecIieynBaTh
0e30IaCHOCTh YeJIOBEKa
U COXpaHCHHUE
OKPYKaroIlIei Cpeabl,
OCHOBBIBAsACH Ha
MPUHLIUIAX KYyJIbTYpPBI
0e30IaCHOCTHU U
KOHIICIIIUUA PUCK-
OpPUEHTUPOBAHHOTO
MBIIIJICHU A

OIIK-2.1. 3HaeT METOM®I,
obOecrieueHnst 6€301MaCHOCTH
YeJIOBEKA U COXPAHCHHUS
OKPYKaIoIIE Cpeabl,
OCHOBaHHBIC Ha IPUHIIUATIAX
KYJIBTYpbl 0€30MaCHOCTH U
KOHIICTILINH
PUCKOPHEHTHPOBAHHOTO
MBIILICHHUS

CriocoOHOCTh PUMEHSTH 3HAHUS 3aKOHOB
I'mpporasonMHaMKUKH, yCTPOMCTB HACOCOB U
BEHTWISITOPOB JUIsl OXpaHE TPY/1a, SKOJIOTUU U
[I0’KapHON OE30MACHOCTH C LENbIO
obecrieueHns 6€30MaCHOCTH
KU3HEIEATEIILHOCTH YEJIOBEKa B TEXHOC(epe

OIIK-2.2. YMmeeT
obecneunBaTh 0€30MMaCHOCTh
4YeJI0BEeKa U COXpaHEHHE
OKPYXKaIoIleil Cpebl,
OCHOBBIBASICh HA TIPUHITUIIAX
KYJBTYpbl 0€30TIaCHOCTH U
OIIEHKH PO ECCHOHATHHBIX
PHUCKOB

OOyuaromuiicst T0JKEH YMETh UCIIOh30BaTh
3HaHus ['uapoctatnky (OCHOBHOM 3aKOH
ruapocTaTuku, HeroToHa, Apxumena u.T.71.) U
rUIpora3oAMHaMuKH ( 3akoH bepHysu,
Toppuuennu, [Tackans, ypaBHeHue Ditnepa,
pacy€T ropeHus TpyoOIpOBOIOB U.T.1.) IS
COXpaHEeHUsI OKpY>Karolleil cpeabl U
JKH3HEeoOecIeueHrs YeI0BeKa,

OIIK-2.3. Umeer
NPaKTUYCCKHIA OTIBIT
npodeccuoHaNBHOM
JIEATEILHOCTH 00ecIeueHus
0€30IaCHOCTH YeJIoBEKA U
COXpaHECHHS OKPYKAIOIICH
Cpelbl Ha OCHOBE MPHHIIUIIOB
0€30IIaCHOCTH U OLIEHKHU
poeCCUOHATILHBIX PHUCKOB

3Hast yCTPONCTBO, MPUHIIUI PAOOTHI U
OCHOBHBIE TEXHOJIOTUYCCKHE XaPAKTCPUCTHKH
HACOCOB U BEHTUJISITOPOB O0YYarOIIUICS
CII0COOCH 00ecIeunTh 0€30IaCHOCTD JIIOICH,
TEXHOJIOTUYECKOTO 000PYA0BaHUS U
9KOJIOTHYECKYIO 0€30TMaCHOCTb.

IIpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX €JUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aromuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

06111351 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 4 3a4eTHBIX CIWHUII, 144 AKaICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM yqeGHoﬁ ACATCIIBHOCTU MPCACTABICHO B

tabnune 4.1.
Tabnuma 4.1 — Tpy10eMKOCTh JUCIHUILIMHBI [0 BUAaM y4eOHOU AesITeIbHOCTH
o Bcero  |Cemectpsl
Bunel yueOHOM nesTeIbHOCTH
4acoB 5 ceMectp
KonTakTHas aynuTopHas padora o0y4yaomuxcs ¢ npenojaparesieM, Bcero 36 36
JIeKIIMOHHEBIE 3aHATUS 18 18
IIpaxkTHueckue 3aHATUS 18 18
CamocTosiTe/ibHasi padoTa 00y4alOUIUXCsl, B T.4. KOHTAKTHasA 108 108
BHeayJAUTOpHasi paboTa o0y4aromuxcs ¢ npenoaasarejieM, Bcero
[ToaroroBka k 3auery 54 54
IToaroroBka K TECTUPOBAHUIO 54 54
O0mas Tpya0eMKoCTh (B 4acax) 144 144
Oo0mas TpynoeMkocTh (B 3.€.) 4 4
5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH
4
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CTpyKTypa ITUCIUIUIMHEI IO pa3jenaM (TeMaMm) W BUJaM y4eOHOH JeATEeIbHOCTH IMPHUBEICHA B
tabymue 5.1.
Tabmuma 5.1 — Paznensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACSATEIHHOCTH

HasBanus pasnesnoB (Tem) Jlek. [Tpak. Cam. Bcero vacos dopmMupyembie
JTUCIUTITUHBI 3aH., 9 | 3aH., 9 | pad.,u | (06e3 sk3ameHa) KOMITETCHIINH
5 cemecTp
I T'mapocraruka 6 6 36 48 OIIK-1, OIIK-2
2 I'mapoauHaMuka 6 6 36 48 OIIK-1, OIIK-2
3 Hacochl 1 BEHTHIISITOPBI 6 6 36 48 OIIK-1, OIIK-2
Hroro 3a cemectp |18 18 108 144
Utoro |18 18 108 144

5.2. Conep:xanue pa3esoB (TeM) JTUCHUNINHBI

Coneprxkanne pa3ienoB (TeM) TUCHUTUTAHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0ymIe 5.2.
Tabmuna 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHEI (B T.4. IO JEKIHUSIM)

HaszBanus
paznenos (Tem)
JTUCIUTITUHBI

Coneprkanue pa3ienoB (TeM) TUCUUILTHHEI (B
T.4. IO JICKLUSM)

TpynoemkocTsb
(JIeKIMOHHBIE
3aHATHSA), 4

dopMupyemsie
KOMIIETCHIIUU

5 cemecTp

1 I'mnpocraTuka

BBoausie cBenenus. OcCHOBHBIE (hr3HUECKHE
CBOICTBA JKUJIKOCTeH U razoB. MneanbHas u
peanbHas KUAKOCTU. ['mapocraTnueckoe
nasneHue. Cuibl, JEHCTBYIOIINE B KUJKOCTSX.
OcHOBHOE ypaBHEHHE T'MAPOCTATUKHU. 3aKOH
ITackansa. AOCOIIOTHBIN U OTHOCUTEIBHBIH TOKOMH
(paBHOBecHe) KUAKUX cpea. Mojenb uaeanbHON
(ueBs3KOM kHUIKOCTH). ['MapaBinyeckuit mpecc u
TUAPABINYECKUN aKKyMyJsTop. M3mepenue
nasnenus. O01mas uaTerpaibHas Gopma
YPaBHEHUI KOJIMUECTBA JBUKECHUSA U MOMEHTA
KOJHWYECTBA JBMKEHUA. JlaBIeHHE )KUIKOCTH Ha
IJIOCKYIO CTEHKY. /[aBieHue )KUIKOCTH Ha
KPHUBOJIMHEWHYIO CTEHKY. /aBieHue KUIKOCTH
Ha CTEHKH [UJIUHAPUIECKUX COCYTOB U TPYO.
3akoH Apxumena

OIIK-1, OIIK-2

HUroro

2 'mapoauHaMuka

OcHoBHBIE TOHATHA. PeKUMBI TeUEHUS
KUJIKOCTH. DHEPTUs dJIEMEHTAPHON CTPYUKH.
VYpasuenue bepnymm. TpyOka [Tuto. TpyOka
[Ipanatns. TpyOka Bentypu. YpaBHenue
bepnynnu ny1s peanbHON KUJIKOCTH.
TpyOonpoBossl. ['mapaBiuueckuii yaap.
VpaBnenue Toppuuesiu. cTeuenue KuaKkocTu
4yepe3 OTBEpCTHeE.

OIIK-1, OIIK-2

Hroro
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3 Hacocel u OcHoBHBIC TOHATHUSA O Hacocax. JlomacTHele 6 OIIK-1, OIIK-2
BEHTUISITOPBI Hacocbl. OCHOBHOE ypaBHEHUE LIEHTPOOEKHOTO
Hacoca. KaBuranus. OceBble Hacochl. Buxpessie
Hacochl. PerynupoBanue nojauu ¥ Hanopa
JIOTIaCTHBIX HAacocoB. OOBEMHBIE HACOCHI.
[TopuiHeBble HacoCkl. BUHTOBBIE HACOCHI.
[ITectepénnble Hacochl. KpbuibuaTbie HACOCHL.
PerynupoBanue nonaun 00bEMHBIX HACOCOB.
Crpyiinbie Hacochl. CpaBHEHHE PabOThI
LEHTPOOEIKHBIX U MOPILIHEBbIX HACOCOB.
OCHOBHBbIE MOHATHUS O BEHTUWISATOpAX.
LlenTpoOexxHbIe BEeHTUIATOPBL. OCeBOMA
BEHTWISTOP. HCTpYyKLIMK IO TEXHUKE
0€30macHOCTH IpU pabOTe ¢ HACOCAMH.
WHcTpyKuyy o TeXHUKe 0€3011acCHOCTH IIPU
paboTe ¢ BEeHTHIIATOpAMHU

Hroro 6
Hroro 3a cemectp 18
Uroro 18

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3 — HauMmeHoBaHUE MPaKTUYECKUX 3aHIATHH (CEMUHAPOB)

HaszBanus pasnenos HanmeHnoBaHue nmpakTH4eCcKux dopmupyemble
(Tem) AMCUMIIIINHBI 3aHATUN (CEMHHAPOB) Tpynoemrocts, 1 KOMIIETCHIIUH
5 cemecTp
1 T'mapocraruka Pemenus 3agau no pasgeny 6 OIIK-1, OIIK-2
"T'mapocraTuka"
Uroro 6
2 'mapoauHaMuka Pemenue 3agau no pazaeny 6 OIIK-1, OIIK-2
"T'maponunamuka"
Hroro 6
3 Hacocer Pemenue 3anau no pasaeny 6 OIIK-1, OIIK-2
BEHTHJIATOPBI "Hacocbl 1 BeHTUIATOPHI"
Hroro 6
Hroro 3a cemectp 18
Uroro 18

5.4. JlabopaTopHbIe 3aHATHS
He npegycmoTpeHo y4eOHbIM IIJIaHOM
5.5. KypcoBoii npoekT / KypcoBasi paéora
He npenycMoTpeHO yueOHbIM [IaHOM
5.6. CamocTosiTesqIbHAs1 paboTa

Buasr camocTosiTenbHOM paboThI, TPYIOEMKOCTh U (POPMHUPYEMbIe KOMIIETEHIIMH TTPEJICTABICHBI B
Tadmie 5.6.
Tabnuia 5.6 — Busbl caMocTosATeIbHOM padoThl, TPYJA0EMKOCTh U (DOPMHUPYEMbIE KOMIIETEHIIUN

Hasganus pasnenos | Buabsl camoctosTensHON Ty 10eMKOCTD, 1 dopMmupyembie Dopmsbl
(TeM) AMCLUIIINHBI paboThI Py ’ KOMIIETCHILIUH KOHTPOJIA
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S cemecTp

I I'mppocraTrka ITonroroBka K 3a4eTy 18 OIIK-1, OIIK-2 3auéT
ITogroroska k 18 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 36
2 I'mpponunamuka |[loarotoBka k 3a4eTy 18 OIIK-1, OIIK-2 3auéT
[Togroroska k 18 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 36
3 Hacocel u ITonrotoBka K 3a4eTy 18 OIIK-1, OIIK-2 3auéT
BCHTHJIATOPBI IloaroroBka k 18 OIIK-1, OIIK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 36
Hroro 3a cemectp 108
Hroro 108

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUH, (GOPMUPYEMBIX NMPU U3YyUECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEIbHOCTH MPEICTABIICHO B Tabuie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILINHBI, U BUIOB

3aHSITUH
Bunel yueOHOM nesTeNbHOCTH
DopmMupyemMble KOMIIETEHLIMU DopMBbI KOHTPOJISL
Jlek. 3an. |[Ipak. 3an. |Cam. pa0.
OIIK-1 + + + 3auért, TectupoBanue
OIIK-2 + + + 3auért, TectupoBanue

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4aronXCs

6.1. basubHbIe OneHKH 1J1s1 (popM KOHTPOJIA

BameHbie oneHKH 17151 POPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

MaxkcumanbHbIA MaxkcuManpHbli | MakcuManbHBINA Oalt
®opMBbI KOHTPOJIS 6am1 Ha 1-y10 KT ¢ Oam 3a nmepuon  |3a nepuog Mexay 2KT Beero 3a
HayaJjia ceMecTpa mexay 1KT u 2KT | n Ha koHel cemecTpa cemectp
S cemecTp
3auér 0 0 0 0
TectupoBaHnue 30 30 40 100
Htoro makcumyM 3a 30 30 40 100
nepuos
Hapacraromum 30 60 100 100
UTOTOM
6.2. [lepecuer 0a/1J1I0B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
Ilepecuer 6aIOB B OLICHKH 32 TEKYILIMI KOHTPOJIb MpeAcTaBiIeH B Tadnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aI0B B OLICHKH 33 TEKYLIHI KOHTPOJIb
Bamnibl Ha naTy TEKyIIero KOHTPOIs OneHka
> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OamioB Ha naty TK 4
Ot 60% 10 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK 3
7
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< 60% oT MakcuMabHOI cymMMbl OamioB Ha naty TK 2

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[IepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEIIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTInM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HEeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(OPMALIMOHHOE 00ecnieueHue TUCIHIINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. 'maporazoannamuka: YueoHoe nmocodue / A. C. Ankapssn - 2016. 60 c. [DnekTpoHHBII
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/6595.

2. Kapmnos, K. A. IIpuknannas ruaporazoanHamuka : yueonoe nocooue / K. A. Kapnos, P. O.
Onexnosuu. — Cankr-IletepOypr : Jlanp, 2022. — 100 c. — ISBN 978-5-8114-3180-9. — Texkcr :
9NeKTpOHHBIN // JlaHb : 2MeKTpOHHO-OMOMMOTEeUHast cucTeMa. [DNeKTpoHHBIH pecypc]: — Pexum
nocryma: https://e.lanbook.com/book/213017 .

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. H. H. Jlanmes. ['unpaBnuka : yueOnuk s By3oB / H. H. Jlanmes. - 3-e usa., crepeorurn. - M. :
Axkanemus, 2010. - 272 c. (nanuuue B 6ubnuoreke TYCVYP - 8 3k3.).

2. HltsikoB, B. U. 'maporazoaunamuka : yaeonoe nocodue / B. Y. llItbikoB. — Cankr-IletepOypr
: IIT'VIIC, 2013. — 38 c. — TekcT : 3nekTpoHHbIN // JIaHb : 3eKTPOHHO-O0UOINOTEUHasl CUCTEMA.
[DnexTponHsbIi pecypc]: — Pexum goctyna: https://e.lanbook.com/book/41122 .

3. Kynukos, A. A. I'maporazonuaamuka : yueoHnoe nmocooue / A. A. Kynukos, . B. Banosa, U.
H. MiokoBa. — Cankr-IlerepOypr : CIIOIJITY, 2015. — 64 c¢. — ISBN 978-5-9239-0760-5. — Tekcr :
3NeKTPOHHBIN // JlaHb : 2ekTpoHHO-OMOIMOTEUHass cucTeMa. [DIeKTpoHHBIA pecypc]: — Pexum
nocryma: https://e.lanbook.com/book/68444 .

7.3. YueOHO-MeTOANYECKHE TOCOOUS
7.3.1. O6s13aTe/IbHBIE YUeOHO-METOAMYECKHE M0CO0ust

1. T'upporazoanHamMuka: MeToANYECKHE YKA3aHUS MO MPAKTUYECKUM 3aHATHSAM IS CTYACHTOB,
00ydJaroIuXxcs 10 HallpaBJICHUIO MOAroToBKy Oakanaspa 280700.62 «TexHochepHast 6€30mMacHOCTEY / A.
C. Ankapsssn - 2014. 46 c. [DnexkTpoHHBIH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/3758.

2. I'mapaBnuka: Meronnueckue ykazanus 1o CPC (caMocToATenbHON U MHANBUAYAIbHON padoTe)
CTYAEHTOB, oOy4aromuxcs o HampasieHuro 20.03.01 «Texnocdepnas 6e3omacHocTs» / A. C. AnKapbsiH
- 2015. 13 c. [DnexrponHsIil pecypc]|: — Pexxum gocrtyma: https://edu.tusur.ru/publications/5244.

7.3.2. YuyeOHO-MeTOANUYECKHE TOCOOUS I JINIY
C OFpaHI/I‘leHHI)IMI/I BO3MOKHOCTAMH 3}]Op0Bbﬂ U UHBAJIUA0B

Y4ebHO-MeToAnUeCKIEe MaTepUabl I CAMOCTOSTEILHON U ay JUTOPHOI paboThl 00yYarOIUXCs
W3 YKCTa JHI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI 1 HHBAJIUAOB MPEIOCTABISIIOTCS B hopMax,
aJIaITUPOBAHHBIX K OTPAHUYECHUSM UX 370POBbsI U BOCHPUATHS HH(OPMALIUH.

Jst M1 ¢ HAPYIIEHUsIMU 3PeHUst:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUIaTeIbHOT0 anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpOo(eccuoHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUM AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE M MMPOrPaMMHOe o0ecreuyeHue I1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIH,
TEKYLIEro KOHTPOJIS U MPOMEXYTOYHON aTTeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyIoBaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejiaM JUCITUILUTHHBI.

8.2. MaTepuajibHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue Al NPAKTHYEeCKUX 3aHATHI

Jlaboparopus I['TIO: yueOHas aynutopust sl MpOBEICHUs 3aHATUIN TabopatopHoro tuma; 634050,
Tomckas o6nacts, r. Tomck, Jlenuna npocnexr, a. 40, 419 ayx.

Onucanue nMeroLerocss 000pya0BaHus:

- Agamutnueckue Beckl JIB 210-A CAPTOI'OCM;

- Bentunsaimonuas cucrema;

- 'onnogoromerp;

- JIBIMOYJIOBUTEIIB;

- Usmepurens emkoctu S-line - 3 mit.;

- Msmepurens momHoctd GPM-8212RS;

- Nsmepurens ceetoBoro noroka "TKA-KKI1";

- UndpaxpacHsrit nuctanumonnsiii tepmometp UT30A;

- Ucrounuk-u3mepurens Keithley - 2 mr.;

- Ucrounuk nuranus - 4 mwr.;

- JIATP-tpancdopmarop TDGC2-3K;

- Mukpowmertp - 2 wr.;

- Mukpockon MBC-10 crepeockonuyeckuii;

- Mukpockon anextponHsiii MC02 2.0MIT;

- ITasimpHAs CcTaHITUS;

- [lomorpesarens YNUII komnonentos AIIK 1,0;

- Cucrema Juis BakyyMHoi nHQy3un uaerazamuu MBC-2;

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

- Crnekrpodayopumerp CM2203;

- Cymmnbabii mkad cepun CHOJI-58/350;

- Hudposas nepenactpanBaemMasi yCTAaHOBKAa MUKPOCBAPKU IIPOBOJIOYHBIX BHIBOJIOB;

- Hudporoii mynmerumerp FLUKE-18B FLK - 2 mirt.;

- Yactotomerp - 3 1mit.;

- [IITaHreHIUpPKYJIb;

- MarautHO-MapKkepHas JOCKa;

- APM-unxenepa - 5 wmwr.;

- MOHTaXHBIN CTOJI - 5 IIT.;

- Kopmrycusrit mxad;

- llIxag 2 cexuuu;
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- llIkad maGopaTtopHbIii;
- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.

8.3. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
Paco0KEHHBIC TI0 apecaM:

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

- 634045, Tomckas obnacts, r. Tomck, yin. KpacHoapmetickas, 1. 146, 201 ayn.;

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

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

Omnwucanue UMeEroIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «HTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecneuyeHue AUCHUNJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydYaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIOMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHo nHGOpMaIMU B JOCTYIHBIX GopmMax, MOOMIILHON CUCTEMbI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl U METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS 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)

CornacoeaHa Ha noptane Ne 53417 10



1 T'mapocraruka OIIK-1, OIIK-2 |3auér [Tepeuens BOIIPOCOB 1Jist

3a4era
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
2 'mapoauHaMuka OIIK-1, OIIK-2 |3auér [Iepeuens BOIIPOCOB 1Ist
3adera
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
3 Hacochl 1 BEHTUIISTOPBI OIIK-1, OIIK-2 |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. HazoBHUTE OCHOBHBIE XapaKTEPUCTUKH KHUJIKOCTH, UCIIONIb3yeMble B «[ maporazonnHamuke»
Otgetsl: 1.1. Tennoé€MKOCTh, MIOTHOCTh, BA3KOCTh. 1.2. Tenno€MKOCTb, YAEIbHBIN BEC,
BSI3KOCTh, yAENbHBIH 00bEM. 1.3. Bs3KoCTh, MIOTHOCTH, CKUMaeMOCThb. 1.4. IlmoTHOCTS,
yAENbHBI 00BEM, YIENbHBIN BEC, CAKUMAEMOCTD U BA3KOCTb.

2. Cdopmynupyiite 3akoH Hpl0TOHa O TpEHUU B )KUIKOCTH.

Otsetsl: 2.1. 1=p (dv/dy), 2.2. t=p (dy/dv), 2.3. v=pu(dy/dr). 24. un=v (dy/d 1)

3. Uro Taxkoe umeagpHasd KUIKOCTh?

OtBersl: 3.1. B maeanbHON )XKUIAKOCTH OTCYTCTBYIOT ITIOBEPXHOCTHBIE HampskeHus; 3.2. B
MJ€ATbHOM JKUJIKOCTH OTCYTCTBYIOT TEMIIEpATypHbIE HanpsuKeHUs; 3.3. B nieanbHON KUAKOCTH
MPUCYTCTBYET CONPOTHUBIEHUE CABHUrAOMMUM ycuiausam; 3.4. B upeanbHOW XKHUIKOCTHU
OTCYTCTBYET CONPOTHUBIICHUE CIIBUTAIOIIUM YCHIIMSAM, T. € OTCYTCTBYIOT CHJIbI BHYTPEHHETO
TPEHUSI.

4. Yro Takoe peaibHas )KUJIKOCTH?

Otetsl:  4.1. B peasibHOM )KMIKOCTH OTCYTCTBYET COIPOTHUBIICHUE CABUTAIOIINM yCHIHSM, T.
€ OTCYTCTBYIOT CHJIbl BHYTPEHHEro TpeHwuss; 4.2. B peanbHOUW XKUJIKOCTH OTCYTCTBYIOT
IIOBEPXHOCTHBIE HampsbkeHus; 4.3B peanpHON XKUIKOCTH OTCYTCTBYIOT TE€MIIepaTypHBbIE
HanpsixkeHus; 4.4. PeanbHass KHUIKOCTh 00JamaeT CBOWCTBAMH CXHUMAEMOCTH H
CONPOTHBIISIEMOCTH, CIABUTAKOIIUM U PACTATUBAIOIINM YCHIIUSAM, T.€. )KUJKOCTH, B KOTOPBIX
IIPOSIBIISIETCS] BHYTPEHHEE TPEHUE.

5. Kak neiicTByeT ruipocTaTH4ecKoe 1aBjeHne?
OteeThl: 5.1. I'mapocraTndeckoe NaBIIEHHE JEHCTBYET BCErjaa BEPTUKAIBHO BBEpPX; S5.2.
['unpocTtaTdeckoe JaBieHUE JAEHCTBYET MEPHEHANKYISIPHO K OOKOBOW MOBEPXHOCTH COCYAa;
5.3. 'mapocraTnyeckoe naBiIeHUE NEMCTBYET BCEr/ia O BHYTPEHHEW HOpMaJH K IUIOAaKe; 5.4.
I'mppocTaTdeckoe 1aBJIeHUE KUJIKOCTH, HAXOIAMIENHCS B COCTOSIHUM TIOKOSI PABHO HYJIIO.

6. ChopmynupyiiTe OCHOBHOE ypaBHEHHUE THIPOCTATHKH.
Oteetsr: 6.1. p=p0 + pgv; 6.2. p=p0 + pg; 6.3. p=p0 + pgh; 6.4. p=p0 — pgh.

7. CdopmynupyiiTe MOTHYIO CHTy R )KUIKOCTH Ha TUIOCKYIO CTCHKY.

7.1. R = (pghi.T - p0) A; 7.2. R = (pghi.T + p0) A; 7.3. R = (pghm.T + p0); 7.4. R = (pgh + p0)
A

8. 3akoH Apxumesa.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20

Ortgertsl: 8.1. Ha Teno, norpyk€HHOE B )KHAKOCTh, I€MCTBYET BHITAJKUBAIOIIAS CUJIa, KOTOpas
HampaBlieHa BEpPTUKAJIbHO BHU3, U MOJYJb KOTOPOH paBeH 00BbEMY BBITECHEHHOU TeloM
xuakoctH; 8.2. Ha teno, norpyk€HHOE B dKUJKOCTh, AEHCTBYET BBITAJIKUBAIOINIAS CUJIA, KOTOpas
HamnpaBjieHa BEPTHKAJIbHO BBEPX, U MOJAYJIb KOTOPOW paBEeH BeCY BBITECHEHHOI TeJIOM
xunkoctu; 8.3. Ha teno, morpyk€HHOE B )KUJIKOCTh, IEHCTBYET CUJIA, MOAYJIb KOTOPOIl paBeH
00bEMY BBITECHEHHOM TeJIOM XKUIKOCTH; 8.4. Ha Teno, morpyx€HHOE B )KUAKOCTbh, JECHCTBYET
BBITAJIKMBAIOIIAsI CHJIa HAIlpaBJIeHHAs BEPTUKAIbHO BBEPX.

. UTo Takoe HeCTallMOHAPHOE JBHXKEHUE 7

OtBetsl: 9.1. Ecnu moJie CKOPOCTEM KUJKOCTH HE MEHSIETCSI CO BPEMEHEM, a JIMHUSA TOKa MpHU
5TOM COBIAaJaeT C TPACKTOPHUIAMHU XUIKUX YACTHI, TO JBUXKEHHUE HA3BIBAETCS
HEYCTAaHOBUBIIMMCS WJIM HECTallMOHApHBIM; 9.2. Eciiu moJie CKopocTel )KUIKOCTH HE MEHSETCA
CO BpEMEHEeM, a JIMHUS TOKa IPU 3TOM HE COBIAJAET C TPACKTOPHUSIMH KUAKUX YACTHI], TO
JIBUKECHHE HA3bIBAETCSI HEYCTAHOBUBILMMCS WM HecTalmoHapHbIM; 9.3. Ecin nosne ckopocreit
KUJKOCTH MEHSAETCS CO BpEMEHEM, a JIMHUS TOKa IPU 3TOM HE COBIAJIAa€T C TPACKTOPUIMU
KUIKUX YaCTHUL, TO JBUKCHUE HA3bIBAETCA HEYCTAHOBUBILIMMCS WJIM HECTAllMOHApHBIM; 9.4.
Ecnu nosne ckopocrteil KUAKOCTH MEHSETCS CO BPEMEHEM, a JIMHMSI TOKa IPU 3TOM COBHAJAET C
TPAaeKTOPUSIMHU JKUJIKUX YaCTHUI, TO IBHUKEHHUE HA3bIBAETCS HEYCTAHOBUBLIMUMCS WU
HECTAIlMOHAPHBIM.

Yto Takoe JaMUHAPHBIN PEKUM TEUEHUS KUIKOCTH?

Otsetsl: 10.1. JlaMuHapHBIM HA3bIBAETCS PEKUM TEUEHUS, KOT/Ia CHIIbI BA3KOCTH COM3MEPUMBI C
cunamu uHepuuu; 10.2. JlamuHapHBIM Ha3bIBA€TCS PEKUM TEUCHUS, KOT/Aa CHIIbI BSI3KOCTHU
COM3MEPHUMBI C CHJIAMU WHEPIUU U JJI KOTOPOro XapaKTepHO OTCYTCTBHE OOMEHa YaCTHI]
Mexnay ciosimu; 10.3. JlaMuHapHBIM Ha3bIBA€TCS PEKHUM TEUEHUSI, KOT/Aa CUJIbI BA3KOCTHU
COM3MEPUMBI C CUJIaMHU MHEPIUH U JUIsl KOTOPOTo XapakTepeH 0OMeHa 4acTUIl MEXIY CIOSIMHU;
10.4. JlamruHapHBIM Ha3bIBAETCS PEKUM TEUEHUS, KOT1a YaCTULBI JBUXKYTCS C OJUHAKOBBIMHU
CKOPOCTSIMHU.

Uro Takoe TypOyJIeHTHOE JBMKEHNE?

OtBeTsl: 11.1. TypOyJaeHTHBIM Ha3bIBACTCS PEXKUM TEUCHHS, KOTJA CHUJIBI WHEPIUHU
npeo01aialoT Ha/l CUJIAaMU BSI3KOCTH U JUISL KOTOPOTO XapaKTepeH WHTEHCUBHBII OOMEH YacTHI]
Mexay ciosmu; 11.2. TypOyJneHTHBIM Ha3bIBAC€TCS PEXKUM TECUCHHUS, KOTJa CUJIbl HHEPIIHHU
npeobanarT HaJ criiaMu BS3kocTH; 1 1.3. TypOyaeHTHBIM Ha3bIBa€TCs PEKUM TEUCHHsI, KOTAa
CHJIBI MHEpPIUM MpeolsiafaroT HaJ CUJIaMU BSI3KOCTH M JJIsl KOTOPOTO HE XapaKTepeH
WHTEHCUBHBIN 0OMEeH uvacTuil Mexay ciosimu; 11.4. TypOyJeHTHBIM Ha3bIBACTCS PEKUM
TEYEeHHs, KOTJa 4YaCTUIbl JABUXKYTCA C OJAMHAKOBBIMH CKOPOCTSIMU U B OJMHAKOBOM
HaIpaBJICHUH.

Yucno Pelinonsaca.

Oteetsl: 12.1. Re =vd/p; 12.2. Re = vdp/u; 12.3. Re =dp/u; 12.4. Re = vdu/p.

[ToTok B TpyOax TypOyJaeHTHBIN TOT/Aa, Koraa uncio Re?

Otgetsnl: 13.1. npesbimaer 2380; 13.2. npesbimaer 2300; 13.3. npesbimaetr 2500; 13.4.
npesbimaet 2360.

VYpaBaenue bepuyn.

Otsetor: 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).

Haznauenue tpyoxu I[uto.

Otetbl: 15 .1. U3mepenune pacxona xxuakoctu; 15.2. U3MepeHue mioTHOCTH XUAKOCTH; 15.3.
N3mepenne ckopocTu TeueHus kuakocty; 15.4. 3Mepenue Hamopa sKUIKOCTH.

Haznauenne Tpyoxu Bentypu.

OrtBetsl: 16.1. M3mepeHne mioTHOCTH KUIKOCTH; 16.2. M3mepenune pacxoaa xxuakoctu; 16.3.
N3mepenne Hanopa xxuakocty; 16.4. IaMepeHne CKOpOCTH TEUEHHUS KUIKOCTH.

®dopmyna [lapcu — Beiicbaxa.

Oteetsl: 17.1. hon = (f (/d)(v2/2g); 17.2. han = (f (1/d)(v2); 17.3. han = (1/d)(v2/2g); 17.4. hnn
= (f (I/d)(v/2g).

®opwmyna [lyaszeiins.

Oteetn:18.1 f =60/Re; f = 68/Re; 18.3 f =64/Re.; 18.4 f =54/Re.

Kak onpenenuts rugpaBinueckui yaap.

Otetsl: 19.1. Ap =pc; 19.2. Ap =pv; 19.3. p =pvc; 19.4. Ap =pvec.
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9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

OcHOBHBIE XapaKTEPUCTUKH KUAKOCTH.
[TpuGops! 1715 U3MEPEHUS JaBIICHUSL.

3akoH Apxumena.

YpasHenue bepuysum.

VYpaBHenue HproTOHA O TPEHUU B KUAKOCTH.
JlaMyHapHBINI peXUM JBUKEHUS KUIKOCTU
TypOyeHTHBII peKuM IBUKEHUS KUIKOCTU
®opmyna Toppuuemn.

OOBEMHBIE HACOCHI.

JlonacTHbIe HacOCHI.

. [IlecTtepéHHbIE HACOCHI.

. CTpyiiHble HACOCHI.

. Tunel BEeHTWISITOPOB.

. OCHOBHBIE XapaKTEPUCTUKU BEHTHIATOPOB.

[S—
SOV R W=

—_—
AW N~

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMe, Mperoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTps uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJIipHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl IOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAWBUIyalbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHaJIe Mo TUCIUIUINHE.
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9.3. TpeGoBaHUs K OLIEHOYHBIM MaTePHUAJIaM JJIsl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU

310pOBbHA U HHBAJIMA0OB

I[J'IFI JUIl € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHUTECIBHBIC OLCHOYHBIC MAaTCpHaJibl, IICPCUYCHb KOTOPBIX YKa3aH B Ta6.]'II/II_IC 9.2.

Ta6JII/II_Ia 9.2 — HOHOJ’IHI/ITGHBHHG MaTcpuajglbl OOCHUBAHUA AJIA JIUI C OI'pPaHHYCHHBIMHU
BO3MOXHOCTAMHA 3J0POBbIA WM MHBAJIMIOB

Kareropuu oGyuarommxcs

Buapl 4OMOIHUTENBHBIX OLEHOYHBIX
MaTepHuaioB

@DopMBI KOHTPOJISL ¥ OLICHKH
pe3yIbTAaTOB OOYUCHHS

C HapyLeHUsAMH cltyXa

TecTbl, NMCbMEHHbBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE pabOThI

[IpenmyniecTBEHHO MUCHbMEHHAs
poBepKa

C HapylIeHUSIMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[IpeuMy1ieCTBEHHO yCTHAs
IIpOBepKa (MHANBUYAJIBHO)

C HapyleHUsIMHA OTIOPHO-
JIBUTATEJILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE Pa0OThI, MUCHMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JUCTAaHIIMOHHBIMU METOJIaMU

C OrpaHUYCHUSAMHU 110
O6H.[€MCI[I/II_[I/IHCKI/IM
IIOKa3aHUusAM

TecTbl, NMCbMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE PaOOTHI,
YCTHBIE OTBETHI

[TpenmyiecTBEHHO MPOBEpKa
METOJIaMH, OIIPEIEISFOIIMMHUCS
UCXOJIs U3 COCTOSIHUS
oOyuarormierocss Ha MOMEHT
IIPOBEPKU

9.4. MeToanuecKue peKOMeHAAIUH 10 OIeHOYHBIM MaTepHaiaM JIJIs JTUI[ ¢ OTPAaHUYEeHHbIMH

BO3MOKHOCTSAMH 310POBbA U HHBAJIUIO0B

Jis mun ¢ OrpaHUYEHHBIMHA BO3MOXKHOCTSIMU 3J0POBbS M MHBAJIUAOB IMPENYCMATPUBAETCS
noctymnHasi popma npeaoCcTaBICHHS 3a/1aHUi OLIEHOYHBIX CPEJICTB, & UMEHHO:

— B I1e4aTHOM (hopme;

— B [1I€YaTHOH (hopMe C yBETUUEHHBIM IIPUPTOM;

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHUS aCCUCTCHTOM 3aJaHHs BCIyX;

— MpeI0CTaBJICHNE 3aJaHUS C UCIIOJIB30BAHUEM CYPIOTIEPEBOA.

JIuam ¢ orpaHMYeHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEJIMYHMBACTCS BPEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. /[ Takux oOyuaromuxcs mpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBlICHUs] OTBETOB HA 33aJJaHUs, & UMEHHO:

— MUCHbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIB30BAHNUEM YCIIYT ACCUCTEHTA;

— Mpe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa ouneHUBAHUS PE3yIbTATOB OOYyUEHHUS JHUIL C OIPAaHUYCHHBIMHU BO3MOXXHOCTSMH
310pOBbsI U MHBAIUIOB 10 JAUCLUILIMHE MPEIyCMaTPUBAET MpeAoCcTaBleHne HHpopManuu B popmax,
aIalITUPOBAHHBIX K OTPAaHUUYEHUSIM UX 3/I0POBbsI U BOCIIPUATHUS HHPOPMALIUH:

J1s iun ¢ HapylIeHUsIMU 3PeHM:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

Jns Iun ¢ HapyLIeHHsIMU ciIyXxa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

I[.]'IH JIMIl ¢ HAPYIICHUAMHU OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

HpI/I H€06XOIII/IMOCTI/I AJId JIAL € OTPaAHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbA U MHBAJIIUIOB
nponcaypa ouCHUBAaHUSA PE3YJIbTATOB 06y‘-I€HI/I51 MOKCT MPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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