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Pabouasi nporpamma qucuMiuinHbl «[ mapaBnukay pazpadboTaHa:

- B cootBercTBUM C TpeboBanusiMu ®I'OC BO — OakanaBpuaT MO HANpaBJICHHIO MOJITOTOBKH
«21.03.01 HedrerazoBoe aemnoy», yrBepkaeHHOro nprukazoM MuHoOpHayku Poccuu Ne 96 ot 9 deppans
2018 r.;

- Ha OCHOBaHMM Yy4eOHOro IIaHa OakajaBpuaTa IO HampaBlieHHI0 moarotToBku «21.03.01
HedrerazoBoe nemno», HampaBieHHOCTh (mpoduib) «DKCIUTyaTalsi W OOCITY)KMBaHHE OOBEKTOB
TpPaHCIOPTa U XpaHEHUs HEPTH, ra3a U MPOIYKTOB MEPEPadOTKU.

CocraBurenb CT. Iper., K.T.H. [Iienun B.B.

PaGouass mporpamma paccMoTpeHa M 0J00peHa Ha 3acenaHud Kadeapsl TpaHCHOpTa M

xpaneHus HedTu u raza ot 10.02.2021 r., mpoTtokoin Ne 14.

3asenyroummii kagenpoid o.T.H., ipo¢  A.M. [llunayes

PaGouas nporpamma corjiacoBaHa:

HauanpHuk oTnena
JINLIEH3UPOBAHUS, aKKPEAUTALIUU U FO.A. lybpoBckas
KOHTPOJISI KauecTBa 00pa3oBaHUs

HauanpHuk oTacia METOANYCCKOI'O

obecrieuenuns yaeOHOTO Tporiecca — AJO. POMAHUHKOB




1.IEJIA U 3AJAYM TMCOUTIINHBI

Lenp u3ydenuss qucHUIUIMHBL «[ uapaBauka» — (HOpPMHPOBAHKE y CTYICHTOB 0A30BBIX 3HAHUI
THAPABIMKKA M THAPOMEXAHUKH, TOJATOTOBKA BBIMTYCKHHUKOB K PEIICHUIO MPOPECCHOHANBHBIX 3aiad,
CBA3AHHBIX C THUAPABIMYECKHUMH TIPOLIECCAMU, TMPOUCXOSIIMMU TPU TPAHCIOPTE M XPaHEHUU
YTJIEBOJIOPOIOB, (hOpMUpOBAHUE Yy CTYJAEHTOB COBPEMEHHOI'O HAy4YHOI'O MHPOBO33PCHHUS, PA3BUTHE
TBOPYECKOTO  €CTECTBEHHOHAYYHOI'O  MBILIUICHUS, O3HAKOMJIEHHE C  METOAOJOTHEeH  Hay4YHBIX
HUCCJIEJOBAHUN.

OCHOBHBIMU 33JJa4aMU JUCHUILTUHBI «[ UApaBINKay» SABISIOTCS:
®  K3y4YeHHE OCHOB (PU3UYECKHUX CBOICTB JKUIKOCTEH U ra30B, OOIIMX 3aKOHOB U YPAaBHEHUH CTATUKH
1 IWHAMHKH KUJIKOCTEH U ra30B;
®  OBJIAJICHUE 3HAHUSAMU 3aKOHOB TUJPABIMKH U TUAPOMEXAHUKH U YMEHHUE MIPUMEHSITH ITH 3aKOHBI
HAa MPAKTUKE;
e (hopMHpOBaHHKE:
O TIPEICTaBICHHUHA O TUAPABINYCCKUX M THIPOMEXAaHHUECKUX MPOIECcaX, MPOUCXOIANIINX TPH
TpPaHCIOPTE U XpaHEHUH HeTU U Ta3a;
O HaBBIKOB PEIICHUS TPOU3BOJACTBCHHO-TCXHOJIIOTUYCCKUX, HAYYHO-UCCIICOBATEIBCKUX,
MIPOEKTHBIX U IKCIUTYaTallHOHHBIX 3a71a4;
O HaBBIKOB  NPAKTHYECKOTO  MPUMCHCHHSI  TONYYCHHBIX  3HAHUH TpU  PEIICHUU
npodeccnoHaNbHBIX 334 Ha MPEIIPUITUIX HEPTEra30BOr0 KOMILIEKCA;
O CIOCOOHOCTEH JJIsi pa3BUTHS TBOPYECKOTO M €CTECTBEHHOHAYYHOT'O MBIIIIJICHUS;
O MOTHBAIIMM K CaMOCTOSITEIbHOMY IMOBBIIICHUIO YPOBHS MPO(ecCHOHANBHBIX HAaBHIKOB B
00J1acTH THAPABIMYECKUAX ¥ THAPOMEXAHUICCKHIX TIPOIECCOB.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII BO

JucuunnuHa «['uapaBiuka» OTHOCUTCS K 00s3aTelbHON 4acTH OCHOBHOM HpodeccCHOHATBHON
oOpa3oBarenbHON TporpaMMmbl 10 HampaBiieHuio mnoarotoBku «21.03.01 HedrerazoBoe nemo» wu
nusyuaercs B 4 ceMecTpe.

[IpeqmecTByrOmyUMHA  KypcaMy, Ha KOTOPBIX HETOCPEACTBEHHO OasupyeTcs JUCIUILINHA
«'mapasnukay sBistores «Puznka», «Xumus, 4acTb 1», «OCHOBBI HE(TEra30BOTO Jea.

Hucnnmumna «['mapaBinukay —sBISETCS OCHOBOIIOJIATAIONMIEH JUIS  M3YYEHHUS  CIICAYIOMINX
JUCLUUIUIMH: «ODKCIUTyaTalusi MarucTpalbHbIX Ta30HE(TENPOBOJOB», «IKCIUTyaTallUs HACOCHBIX U
KOMITPECCOPHBIX CTaHLMI», «OO0CIyKHBaHNE U PEMOHT JIMHEHHOW 4acTH razoHerenpoBoaoBy», «HoBble
TEXHOJIOTUHU B TPYOOIIPOBOJHOM TpaHCIOpTEe HE(PTH U razay.

Oco0eHHOCTBIO JUCHUIUIMHBL  ABJISICTCA MU3YYCHHUE THUAPOCTATUKM W THUAPOAWMHAMHKHU C
UCIOJIb30BaHUEM crelyiabopaTopuii ['opHOro yHHBEpCcUTETa, UTO MO3BOJISET B JIAOOPATOPHBIX YCIOBUSAX
Ha0II01aTh ACHCTBHUE 3aKOHOB KHHEMATHUKH M TMHAMUKH (DITIOUIOB.



3. INTAHUPYEMBIE PE3YJIBTATHBI OBYUEHUS 110 JTUCHUIITIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMMU PE3YJBTATAMHU OCBOEHUS OBPA3OBATEJBHOMN
IMPOI'PAMMBI

[Tporiecc w3y4deHUs TUCHUIUIMHBI «l MapaBIvMKa» HAMpaBieH Ha (OPMUPOBAHUE CIEAYIONIUX
KOMIICTCHITHH:

dopmupyembie KOMIIETEHIIHT

Koa u HamMeHOBaHHe HHAUKATOpa

KOH JOCTHKCHUA KOMIICTCHIINN

Couepma}me KOMIICTCHIIUHA
KOMIICTCHIIUHA

CrocoOeH pelarh 3a1a4m,
OTHOCAIINECS K MTPOeCCHOHATBHON
AESATEIbHOCTH, IPUMEHSISI METOTbI
MOJICTTUPOBAHMSI, MATEMATHYECKOTO
aHAJIN3a, CCTECTBCHHOHAYYHBIC U
00IIenH)KEHEPHBIE 3HAHUS

OIIK-1.1.YMeeT UCII0Ib30BaTh OCHOBHEIE
OIIK-1 3aKOHbI JUCLUIUIMH UHKEHEPHO-
MEXaHUYECKOTO MOIYJIS

OIIK-4.1. 3HaeT TEXHOJOTHUIO MPOBEICHUS
TUIIOBBIX KCIIEPUMEHTOB Ha CTAHIAPTHOM

CnocoOeH poBOANTH U3MEPEHUS U 000pyIOBaHUH B JTa0OPATOPHUU U HA
HabmroaeHus1, 00pabaTeIBaTh U OIK-4 IIPOU3BOJICTBE

IPEJCTABIATh SKCIIEPUMEHTAIbHbIE OIIK-4.2. YMeeT 00pa0OaThIBaTh pe3ysibTaThl
JTaHHbIE Hay4HO-HCCIIE0BATEIbCKOM NEeSITEeNbHOCTH,

UCIIOJIb3YS CTaHAAPTHOE 000PYIOBaHHUE,
npuOOpbl U MaTEpPHUAIIBI

4. CTPYKTYPA U COAEP KAHUE JJUCIUIIJINHBI
4.1. O0beM IMCUMILUIMHBI M BUABI Y4e0HOI padoThI
O6m1ast Tpy10EMKOCTh Y4EOHOM TUCHUILITUHBI COCTaBIseT 4 3a4€THbIe eaquHullbl, 144 ak. daca.

AK. 4acsl o
Bua y4eOHoii padoThI Bcero ak. yacos ceMecTpam
4

AynuTopHasi paboTa, B TOM 4HCJIe: 72 72
Jlexumm (JI) 18 18
[Tpaktuyeckue 3ansatus (I13) 18 18
JlaGoparopusbie pabotsl (JIP) 36 36
CamocrositesbHas padora cryaentoB (CPC), B Tom 36 36
4yHciIe:
[ToaroToBKa K MpakTUYECKUM 3aHATUSIM 12 12
[TonroToBka K 1a00paTOPHBIM 3aHATHSIM 12 12
Pacuerno-rpaduueckas pabora 12 12
IIpomexyTouHas aTrecTanus —Kk3ameH (J) 36 I(36)
OO0masi Tpy10eMKOCTb 1M CHUILIIHHbI

aK. yac. 144 144

3a4. el 4 4

4.2. ConepxaHue TUCUUILTUHBI
Y4eOHBIM MJIaHOM MPETYCMOTPEHBI: JICKIUH, TPAKTUIECKHE 3aHITHSI, Ta00paTopHbIe pabOThI U
caMOCTOATENbHAs padoTa.



4.2.1. Pa3nejnl AMCHHUILIMHELI M BUALI 3AaHATHI
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Paznen 1. Beenenne. CBolicTBa )KUIKOCTEHN U ra30B 12 4 2 2
Paznen 2. OcHOBHBIC ypaBHEHUSI MEXAHUKH KUAKOCTEH. | 12 2 2 4 4
I'mppocratuka
Paznen 3. Kunematuka u tuHaMuKa (IIrou10B 18 2 4 8 4
Paznen 4. ConpoTuBneHue ABUKEHUIO (PIIFOMIOB 22 4 2 8 8
Paznen 5. Teuenus B TpyOax u kaHanmax 14 2 2 6 4
Paznen 6. HecranmoHnapHbie TeueHUs 16 2 2 4 8
Paznen 7. ®unbrpanus Qaronmaos 14 2 4 4 4
Hroro: 108 18 18 36 36
4.2.2.Coaep:xanue pa3iejaoB THCHUILIUHBI
HaunmenoBanue
Ne . TpynoemkocTb
pasaeia Conep:xaHue JIeKIMOHHBIX 3aHATUH
n/n B aK. yacax
JUCHHUTNINHBI

1 Pasnen 1. | Ilpeamer ruppasmuku. EE Mecro B Hayke W NpakTHKe 4
BieieHiie. Hedrerazoporo gena. OCHOBHBIE CBONCTBA JKUIKOCTEH u
CBoiicTBa ra3oB (IJIOTHOCTb, TEKY4YECTh, CKHUMAEMOCTh, YIPYTOCTh,
KIIKOCTEH 4 | BA3KOCTb U TpeHue). Monenu Gpiaronnos.
ra3oB

2 Pasnen 2 VYpaBHEHHsI ABWKEHUS WM PABHOBECHUS CIUIOIIHOW CpE.BI, 2
OCHOBHBIE ypaBHEHUS Hepa3pBIBHOCTI:I. OcCHOBHBIE ylgaBHeHHil
ypaBHEHHS TUAPOCTATUKHA. AOCOTIOTHBIH W OTHOCUTENBHBIA ITOKOU
N — KUIKUX cped B cocynax. Jlasmenwe. IIbezomerpuueckas
KIIKOCTEH BeicoTa. 3akoH Ilackams. JlaBlmeHue Ha TUIOCKHE U
TuapocTaTHka KpUBOJIMHEWHbIE CTeHKU. EcrecTBeHHas TAra. 3akoH

Apxumena. Y cioBus IJIaBaHus TeJl.

3 Paszen 3 | CrauvonapHele ¥  HecTalMOHapHble —TevyeHus. Ilose 2
Kunemaruka u | CKOPOCTEH. Crpyituaras MOJENb } MOTOKa.
JIMHAMHUKA IInaBHOMEHSIOIIMECS TeUYeHHsI. PacXxod KHAKOCTEH U ra3os.
bmonoB Cpennsis  ckopoctb B ceueHuH. Teopembl CToKca,

KykoBckoro. YpaBuenune bepuymmu. VYiaenbHas sHeprus
¢dmonnoB.  Koabdumuent Kopuonmca. Hamopras wu
MbE30METpUUIECKast JIMHHH. Hcrteuenue JKHJIKOCTH.
OtBepctuss W Hacaaku. J[BmxeHue ra3oB. Kputuueckas
CKOPOCTb JIBJKEHHMSI Ta30B.

4 Paznen 4. | PexuMpl nBrokenus Kuakoctd. GopMyIisl OTEPh HANOPa B 4
ConpoTuBeHne TpyOax u kanamax. IlymbcanmoHHble CKOpoCcTH. BnusHue

BSI3KOCTH JKHJIKOCTH M HIEPOXOBATOCTH CTEHOK HA TOTEpHU




HaunMmeHoBaHHe

Ne . TpynoemkocTs
/i pasaenaa Couepmalme JICEKIIMOHHBIX 3aHATHU B aK. 92¢aX
AUCHUIIJINHBI
JBU>KEHUIO SHepruu. MecTHplE MOTEPH HAmopa M MOTEPU HAIopa Io
¢barounoB muHe. ComnpoTuBiIeHHE Tel MpH OOTEKaHWU IOTOKOM
xuakoctu. llonseMHas cuia.
S | pas e 5 | Pacuer  BOZONPOBONOB W  Ta30NPOBOJOB  (IIPOCTHIX, 2
TeueHus B | CTIOXKHBIX, Pa3BETBJIECHHBIX). BcacbBarommi u cupOHHBIA
Tpy6ax i | Tpyoomposoa.  TpaHCmOpTMpPOBaHHME  HEHBIOTOHOBCKUX
KAHATAX KUJAKOCTeH. [MApOTpaHCHOPT CHIMYYMX Ted. 3aKOHBI
peosioruu. MeToabl pemeHus TMAPABIMYECKUX 3a]ad, UX
peanu3anus ¢ IOMOIIbI0 KOMIIBIOTEPHON TEXHUKHU.
6 | pas e 6. | Popmbl HecranuonapHoctd. Cuia JaBjieHUsl CTpyd Ha 2
Hecrauuonapupr | PETPazy. Teopuss ruapoynapa. Popmyna XKykoBckoro.
e TeueHus Boprba ¢ rugpoynapom.
7 | pas e 7 | OCHOBHBIE NOHATUS W onpenencHus. 3akoH OuibTpanuu 2
OuibTpanys Hapcu. YcraHoBuBmiascs ¢uiapTpanus. HamopHas u
dTom10B Oe3nanopHas guiabTpanus. OuiabTpanus B HEOTHOPOTHBIX
cpenax.
Hroro: 18
4.2.3. IlpakTHYecKHe 3aHATHUS
Ne . TpyaoeMkKocTh
n/n Pa3[[eﬂl)l TemaTuka MNPAKTHYCCKUX 3aHATUHU B AK. 4acax
1 Paznen 1.|O3HakoMIIeHHE CO CTPYKTYPOH 3aauHuKa (1o paszenam), 2
Beeenue. MpaBWJIAMU MTOJIB30BaHUA UM, C COCTABOM JOMAIIHUX 3a/1ad4,
CBoiicTBa MOPSIKOM MX 0QOPMIICHHUS I TPOBEPKU, CPOKAMU UX
KHIKOCTEH y|TIpencTaBieHust Ha MPOBEPKY M MOPSIKOM MTPOBEICHUS
rasos ayIUTOPHBIX 3AHATHI.
2 |Paspen 2. 2
OcHoBHbIE
ypaBHEHHUSI Pemenue 3amad Ha CBOMCTBA M MapaMETPhl COCTOSHUSA
MEXaHHUKH KAAKOCTH.
JKHAJIKOCTEMN.
I'mppocratuka
3 Paszen 3 |Perenue 3a1a4y Ha 3aKOHbBI TUIPOCTATHKH. 4
KunemaTtuka u
JTUHAMUKa
¢ron108
4 |Paspen 4. 2
Conporuenenue [Iponomxkenue penieHus 3a1a4 Ha 3aKOHbI THAPOCTATHKHU.
JBUKEHUIO
oo
S Paznen 5.|Pemenue 3aga4 Ha ypaBHeHue bepuyum. B Tom uncne 2
Teuennus B TpyOax |Pa300parh npuMepsl ocTpoeHus nbesomerpuyeckoit (IUI) n
1 KaHajax Hanoprou (HJI) munuii.
6 Pasnen 6.|1Ipoo/DKeHre pelieHnii 3a1a4 Ha ypaBHeHHe bepHyuim. 2
HecrauuoHapHsie Pazpacuenus no PI'P.
TEYEHUS
7 Pasnen 7 |Perenue 3a1a4 o HanmopHeIM Tpybonposoaam. Pemenne 4




QunbTpanus

3a/1a4 110 TUAPABIMYECKOMY yaapy. Pemenue 3agayd no

Gbaron0B bunpTparum.
HTtoro: 18
4.2.4. JJaboparopHble padoThI
™ Paznenst TemaTuKa 1a60paTOPHBIX PaGoT Tpynoemxocts
n/n B aK. yacax
1 Paznen 1. 2
}éBe{[eHHe' Beenenue. O3nakoMIIeHHE C TAOOPATOPHBIM
Bouctsa o0opynoBaHuEM.
KUAKOCTEH u
ra3oB
2 Paznen 2. 4
OcHOBHbIE
YpaBHCHHUS JlaboparopHuas pabota Ne 1.
MEXaHUKH W3ydeHue BA3KOCTH KUAKOCTH.
KUJIKOCTEN.
I'mnpocraTtuka
3 |Pasmen 3. |/Taboparopras pabora Ne 2. 8
Kunemartnka i |VI3YIEHUE PEXMMOB JIBUIKCHHS JKUIKOCTH.
JTUHAMUKA
(haron10B
4
I(’:ae.z[en 4. JlaboparopHnas padota Ne 3. 8
OMPOTUBICHAC |\ TapypoBanne pacxomomepa. ITpieM OTYETOB 11O
JIBKDKCHIIO 1a00paTOpHBIM paboTam.
(hmronioB
5 Paznen 3. 6
TeueHus g|JlaboparopHuas pabota Ne 4.
Tpy6ax u|MccrnenoBanue COMpOTHBIICHUS IO JUTHHE TPYOOIIPOBOAA
KaHaJiax
6 Pazzen 6.|/Taboparopras pabora Ne 5. 4
HecTaunoHapHbIe Onpenenenne k03P GUIIMEHTOB MECTHBIX IMOTEPh HAMOpa.
TEUCHUS
7 |Pasnen 7 |TaGopaTopHas paGota Ne 6. 4
OunbTpans Omnpenenenne kK03 (HUIMEHTOB UCTEEHUS KHUIKOCTH
¢barouoB
HTroro: 36

4.2.5. PacueTHo-rpadguueckas padéora
[TprmepHBIe TEMBI pacueTHO-TpapuuecKoi paboThI:
1. T'mapaBianueckuii pacyeT HaOPHBIX TPYOOIIPOBOIOB
2. T'mappaBnwueckuit pacueT TYNMUKOBOW TPYOOIIPOBOTHON CETH
3. T'mapaBiudecKuii pacyeT caMOTEYHOT0 TPYOOIpoBoIa
4. Pacyer HACOCHOM YCTaHOBKHU

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xozne oOyueHust MpruMeHSIOTCS:
.JIeKI[I/II/I, KOTOpI:Ie ABJISIIOTCA OJHUM U3 Ba)KHeI\/JIH_II/IX BUIOB y‘-ICGHI:IX 3aHHTI/II>’I U COCTaBJIAIOT OCHOBy
TEOPETUUECKON TIOJrOTOBKH 00yJaroruxcs. Llem TeKIMOHHBIX 3aHATHI:




-IaTh CHCTEMAaTH3HpPOBAaHHbIE HAy4YHbIE 3HAHHWA MO JAUCIMIUIMHE, aKIEHTUPOBAaTh BHHMAaHUE Ha
HanOoJIee CIOKHBIX BOIIPOCAX TUCHUILIUHBL;

-CTUMYJIUPOBAaTh AKTUBHYIO TI03HABATENIbHYIO JIEATENIBHOCTh OOYYaIOLIMXCs, CIIOCOOCTBOBAThH
(OPMHUPOBAHUIO UX TBOPYECKOTO MBIIICHUSL.

IIpakTnyeckue 3ausTust. L{enm npakTHUECKUX 3aHATHMI:

-COBEpPILEHCTBOBATh YMEHUS U HABBIKM PELIEHUS IPAKTUUECKUX 3a/1a4.

I'maBHBIM cofiep>kaHUEM 3TOrO BUA YUeOHBIX 3aHATUH sBIsieTcsl paboTa KaKIoro odydaromerocs o
OBJIQICHHIO TIPAKTUYECKUMHI YMEHUSMH M HaBbIKAMU MIPO(eCCHOHATTBHON IESITeIbHOCTH.

JlabopatopHble pa6oThl. L{enm 1abopaTopHbIX 3aHATHI:

-yIIIyOUTh W 3aKPENUTh 3HAHWS, MOJIYYCHHBIE Ha JIKIMAX M B MPOILECCE CaMOCTOATENIBHONW paboTHI
o0yJaronuxcs ¢ yueOHOM U HAYIHOU JIUTEPaTypOi;

['maBHBIM cOJIEp)KaHUEM 3TOTO BUZA YUEOHBIX 3aHATHH SBISIETCS PabOTa KaXKAO0ro OOYdYaromerocs mo
OBJIQJICHUIO TIPAKTHYECKUMHU YMEHHUSMH U HaBbIKAMU PO ECCUOHAILHOM JIESITETbHOCTH.

Koncyabranuu (Texyias KOHCYJIbTaIMs1, HAKaHyHE SK3aMeHa) SBJISIETCS OAHOU 13 (hOPM PYKOBOACTBA
yueOHON paboToli OOydaromuxcs M OKa3aHWsS MM TOMOIIM B CaMOCTOSITEIbHOM H3YYEHHH Marepuana
JUCLUIUINHBL, B JIMKBUJALUHY UMEIOIIMXCS TPOOEIOB B 3HAHUSX, 3a/10JDKEHHOCTEN 0 TEKYLLUM 3aHSTUSM, B
MTOJITOTOBKE MTUCHhbMEHHBIX Pa0OT (ITPOEKTOB).

Tekyliue KOHCYJIbTallMM IPOBOSTCS IPENojaBaTeieM, BEAYLIMM 3aHATHS B Y4eOHOM rpymme,
HAYYHBIM PYKOBOJUTETIEM U HOCAT KaK MHIMBUIyaJIbHBIH, TaK 1 TPYIIIIOBOM XapaKTep.

CamocrosiTtesibHasi pa0ora 0o0y4yarOIIMXCSsl HalpaBlieHa Ha YIIyOJIEHHME W 3aKpeIUIEHHE 3HaHWM,
MOJYYEHHBIX HA JIEKUUSX U JPYIHX 3aHSTUSX, BBIPAOOTKY HABBIKOB CAMOCTOSITEIBHOTO aKTUBHOTO
NpUOOPETEHUs] HOBBIX, JOTOJIHHUTEIBHBIX 3HAHWH, MOATOTOBKY K MPEICTOSIIMM Y4YeOHBIM 3aHATHAM U
MIPOMEXYTOYHOMY KOHTPOJIIO.

6. OHEHOYHBIE CPEJICTBA /IUISA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMU,

IMPOMEXYTOYHOM ATTECTAIIMHA IO UTOT'AM OCBOEHUA JUCITATLTAHBI

6.1. Oyenounvie cpedcmea 013 camocmoamenvbHOU padomol u MeKyuLez0 KOHMpPoa
ycnegaemocmu

Pasznen 1. BBegenne. CBoiicTBa :KHIAKOCTEH U ra3oB

Beenenune. CBoiicTBa JKUIKOCTEH U Ta30B;

[Ipeamer runpaBiauky;

Ee mecTo B Hayke u nmpakTHKe HeTEra3oBOro Jena;

OcHOBHBIE CBOMCTBA >KUIKOCTEH M ra3oB (IUIOTHOCTh, TEKY4YeCTh, C)KUMAEMOCTb, YIPYrOCTh,
BSI3KOCTb U TPEHHE);

Mogenu ¢uronos.

el N =

o

Pazgea 2. OcHOBHbIE ypaBHEHHMSI MeXaHMKH KuAKocTel. ['mapocraruka
OcHOBHBIE YpaBHEHUsI MEXaHHUKH KUAKOCTEN. ['uapocraTuka;
VYpaBHEHHUsI IBU>)KEHHS M PABHOBECHS! CIUIOLIHOM CpEJbl;

VYpaBHEHMSI HEPa3PBIBHOCTH;

OcHOBHbIE YpaBHEHUS THIPOCTATUKHY;

AOCOIOTHBIN U OTHOCUTENBHBIN MOKOM XKHUJIKUX CpeJl B COCYax;
HaBnenue;

3akoH [lackans.

NoookrwbdPE

Pasznen 3. KunemaTuka u fMHAMHUKa (JIIOUI0B
Kunemaruka n nuHamuka (QarouioB;
CranuoHapHble U HECTAllMOHAPHBIE TEUCHMUS;
[Tone ckopocrei;

Pacxon >kuaxkocTel 1 ra3os;

CpenHsist CKOpoCTb B CEUEHUU;

Teopembl Ctokca, JKyKOBCKOTro;

VYpasHenue bepuymy;

NookrwbdPE



BOoooo~NoaR~wWDE

0.
11.
12.
13.
14.
15.

8. VYnenbHas sHEeprus Garonnos;

9. Koaddunuent Kopuomnmuca;

10. HamopHas u nmbe3oMeTpruecKas JIMHHH;
11. Hcreyenue KUIKOCTH.

Pa3zgen 4. ConporuBJjieHue IBUKeHNIO (J1I0U10B

ConpoTHuBIIeHHE IBUKCHUIO (DITFOUIOB;

PexyuMbl IBMOKEHUS )KUIKOCTH,

dopmysbl TOTEPh HAOpa B TpyOax U KaHajax;

BrusiHue BA3KOCTH )KHIKOCTH U IMIEPOXOBATOCTH CTEHOK HA MOTEPH YHEPTHUH;
MecTHbIe TOTEpHU HAMIOPA U MOTEPH HATMIOPA MO JUIHH;

ConpoTHBIICHHE TEJ TPH OOTEKAHUH ITOTOKOM KHIKOCTH.

ocoukrwhE

Pa3nes 5. Teuenus B Tpy0ax u kaHajaax

Teuenus B TpyOax u KaHanax;

Pacuer BoAOIIpOBOI0OB 1 ra30MpoOBOJIOB (IIPOCTHIX, CII0KHBIX, PA3BETBICHHBIX );

BcaceiBarommii u cuoHHBINA TPYyOOIIPOBOS;

TpancnopTupOBaHUE HEHBIOTOHOBCKMX KUIAKOCTEM;

I'mapoTpaHCcOpT CHITYYHX TEI;

MeTtoapl peuieHus] TUAPABIMYECKUX 3a7ad, UX pealu3alus C IMOMOIIbI0 KOMIIbIOTEPHOU
TEXHUKHU.

ogakrwdE

Pa3nes 6. HecraumoHnapHbie Te4eHHs
HecranunonapHsle TeueHus;

@OpMBI HECTALTMOHAPHOCTH;

Cuna naBneHus CTpyH Ha IIpErpazmy;
Teopus rugpoynapa;

®opmyna KykoBCKOro;

Bboprba ¢ rugpoymapom.

oakrwdE

Paszpen 7. ®uabrpanus ¢JaouIoB
OunbTpanust Qaronua0B;

OCHOBHBIE MOHATHUS U ONIPENEICHMUS;
3akoH punpTpanuu Hapcu;
YcranoBuBIIAsCS (pUIBTpALIKS;
Hanopnas u 6e3nanopHas punsTpanus;
@uibTpanysi B HEOAHOPOJAHBIX Cpefax.

ocarwnE

6.2. Oyenounvie cpedcmea 013 NPOGEOEHUS RPOMENCYMOUHOU ammecmayuu (IK3amena)
6.2.1. Ilpumepnelii nepeuens 60npPocos/3a0anuii K IK3ameny (no oucyuniune):
CBOICTBO TUAPOCTATUYECKOTO 1aBIEHUSA?
be3HamopHsle TOTOKY - 4TO 3TO Takoe?
Bakyym B xxunakoctu. [laiite onpeneneHre Bakyyma PUHATOE B THAPABIIUKE.
Kaxk BA3KOCTh BO3/1yXa 3aBUCHUT OT TEMIEPATYPHI?
KakoBa pazMepHOCTh IMHaMU4ecKou Bsi3kocTH B CH?
I'mppaBnnyecknii paguyc - JalTe TOYHOE ONPEAEIIEHUE 3TOTO TEPMHUHA.
I'mapaBnuueckuil yaap - 4ro 3T0 Takoe?
B uém usmepsercs ruipoJuHaMIYECKHU Harop B TUIPABIIMKE (€JMHULIBI U3MEPEHHUST)?
JlaiiTe TOUHOE TUAPABINYECKOE ONPEAEIEHUE IS THAPOCTATUUECKOTO 1aBJICHUS.
Jaiite popMyily TMHAMHUYECKOTIO AABJICHUS r'a3a B CJIOBECHOM OIPECIICHUH.
JlaiiTe TouHOE OIpENIEICeHNE KUBOTO CEUEHHS MIOTOKA JKUIKOCTH MJIU Ta3a.
Kaxk 3aBHCHUT BSI3KOCTh KUIKOCTH OT TeMIEpPaTypbl?
JlaiiTe TOUHO omnpeneneHne 3aKkoHa ApXumena.
Jaiite TouHOE ompeeneHre 3akoHa Jlapcu.
Jaiite onpeneneHre n30bITOYHOTO JaBICHHUS.



16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
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36.
37.
38.
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40.
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43.
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45.
46.
47.
48.
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60.
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63

XapaktepHast 0COOCHHOCTh HAIMIOPHOW JIMHUU TTOTOKA KUIKOCTH?

JaiiTe TouHOE TUIPABIUYECKOE OMPECICHHUE - YTO TAKOE HAMIOPHBIEC MIOTOKU?

UTto Takoe MmI0THOCTh KUAKOCTU? JlaiiTe 4ETKOE onpeeeHue.

XapakTepHbIi IPU3HAK ME30METPUUECKOM TUHUU?

[TonHOE rUAPOCTATUYECKOE 1aBJIEHUE B )KUJIKOCTU?

HazoBure equnuily usmepeHus, NIpUHATYIO B THAPABIMKE JUIsl IOTEPh HANopa.

Ha6op npubopoB, KOTOpBIE CITyXkKAaT JUIsl U3MEPEHUS JaBICHUS B KUIAKOCTH.

Uto usmepsier MaHOBaKyymeTp?

Pa3HoBUIHOCTH OTEPH NABIICHUS], pACCMAaTPUBAEMbIE B a9POUHAMUKE?

PexuMbl TBUKEHUS TIPU BUXPEOOPa3HOM U MapauIeIbHOCTPYHHOM TE€USCHHH KHUJIKOCTU?
Pexumbl ABMKEHUS IPH TAPAIICIIBHOCTPYHHOM U BUXpeoOpa3HOM TeYeHHH raza?

Uro Takoe cBOOOIHAS TTOBEPXHOCTH KUAKOCTH? TOUHOE THAPABIMYECKOE OIpEIeIICHHE.

CBs13b CKOPOCTH U JaBJIEHUS B IIOTOKE HA OCHOBE ypaBHeHUs1 bepuymn?

Jaiite onpenenenrne CKOpOCTH GUIbTpaLMU, IPUHATOE B THPABIUKE.

CmouenHsbIl nepumeTp. YTo 310 Takoe?

[laiite onpeneneHne CpeaHeRd CKOPOCTU MOTOKA, IPUHATOE B TUAPABIIUKE.

Urto Takoe ynenbHbIN Bec KuAKocTu? TouHoe onpesesneHue.

[laiiTe ciioBeCcHOE onpeiesieHUe ypaBHEHUsI bepHyIuM Uid ra3a B pOCTEUILIEM BUE.

JaTp cinoBecHOe onucaHue ypaBHEHUS bepHyIIn A1 )KUJKOCTU B IPOCTEUILIEM BUJIE.
W3MeHuTCS TM CKOPOCTh HAIIOPHOTO NOTOKA B KPYIJION TpyOe IpH mepexoje Ha AMaMETp BTPOe
MEHBILINN?

Uro nospazymeBaeTcs B FUAPABIMKE 0] TEPMUHOM (DUIBTPALIUS KUAKOCTU?

®opmyna [lle3u - rae ncnonb3yeTcs B THAPABIUKE?

Uro xapakrepusyer uuciio PeiiHonca s NOoToKa XKHUAKOCTH WK ra3a?

JlaiiTe TOUHOE a3pOMHAMHUYECKOE ONPENEICHNE SKBUBAJIEHTHOTO IMaMETPa ITOTOKA rasa.
HaubGonee Tounoe onpenenenue 3akoHa Jlapcu st raza?

HaGop npubopoB, npuMeHseMbIX JUIsl U3MEPEHUs 1aBJIeHUs B raze?

Kax Haxonat ckopocTHOU Harop?

Yro xapakTepusyeT KodQpPUIUEHT GUIbTPALIIU TOPUCTOM cpeibl?

Uro xapaktepu3yeT Ko3(pGUIKMEHT BOA0OTIaUH TOPUCTOM cpeabl? 45. UTo ciyKUT OCHOBOM JJ1st
(GWIBTPALMOHHBIX pacuéToB?

OT 4ero OTCYUTHIBAIOT HAIIOPHI JIJIS1 PA3JIMYHBIX TOUEK KUIKOCTH?

KakoBo npenenbHOe 3HaYeHUE Bakyyma?

Uro Takoe ectecTBeHHas Tsra? Jlalite onpeneneHue, IPUHITOE B a3pOIMHAMUKE.
OHepreTudyeckuil CMbICI ypaBHEeHUs bepHyum Ui sKuAKoCTH?

UYro Takoe ruApoiMHaMUYeCcKHil Harop?

KakoBa pazMepHOCTh KHHEMATHYECKOH BsizkocT B CH?

2-€ CBOIMCTBO THAPOCTATHUECKOTO JABICHUS?

CBs3p eIMHUI JaBJICHUS B Pa3IMUHBIX cucTeMax u3MepeHus? 56. UTo Takoe MAaHOMETPUUYECKOE
naBJjieHue?

N36bITOYHOE 1aBICHUE )KUIKOCTH B OTKPBITHIX Pe3epByapax ...

JlaBneHue cTonda KUAKOCTU BHIYUCISAETCS KaK ...

YTo u3MepsroT MaHOMETPHI?

YTO M3MEPSIOT IBE30METPHI?

B otkpeiTOM pe3epByape 31opa U30bITOUHOTO JaBIEHUS KUAKOCTH HA BEPTHKAIBHYIO CTEHKY ...
W3 4yero cocTOUT ruApOCTaTUYECKUI HAOP?

Enunune! usmepenns pacxona 8 CHU?

W3MeHuTCs 1 CKOPOCTh HAIOPHOTO MOTOKA B KPYIJIOH TpyOe Mpu mepexoje Ha AUaMETp BIBOE
MEHBILINN?

. W3 yero cocTout ruipoAMHaMUYECKUid Harop?
. UeMy paBHO KpUTHYECKOE YUCIIO PeitHomIca 11 HamOPHBIX U OE3HAMOPHBIX TOTOKOB?
. Uto Takoe ruapaBInyeCcKui YKIOH?



64. Yemy paBHO KpUTHYECKOE uncio PeitHomaca s raza?

6.2.2. [IpuMepHBIe TECTOBbIE 3aIaHU K IK3aMeHY

Bapuant Nel
Ne
Bomnpoc BapuanTsl oTBeTa
/i
1 K rnaBubIM cBoiicTBaM xuakoctedt | 1.BsizkocTh

K 1a30B OTHOCATCA:

2.CIIomHOCTh U TEKY4YECTh
3.Temmnepatypa u JaBieHUE
4 .Macca u sHeprus

2 [I;10THOCTE KUIKOCTEH

1.He 3aBucut ot Temneparypsl
2.YBeNUYMBAETCS C POCTOM JABICHUS
3.YMeHb11aeTCs ¢ pOCTOM JaBJICHUS
4.YMeHblIaeTcs ¢ MOBBILICHUEM TEMIIEPaTyphl

3 I[110THOCTB-3TO

1.Macca BemiecTBa B eqUHMIIE 00BEMA
2.Bec BemecTBa B equHAILle 00bEMaA
3.00BEM eqUHUIBI MacChl BEIIECTBA
4 .Macca BeniecTBa, JeJIEHHAs] Ha BeC

4 B cucreme CH noj ynenbHbIM
00BEMOM MOHUMAIOT

1.06BEM equHUIBI MAaCChl CPEJIbI

2.00bEM eTMHHUIIBI Beca CPeIbl

3.0THoI1IEHNE TNIOTHOCTH BEILIECTBA K MOJIIPHOU
Mmacce

4.0OTHoOIIIEHHE MOJISIPHON MAaCChI K TIJIOTHOCTH
BELIECTBA

5 B cocyne oosémom 0,9 m° 1.1,67 xkr/v®
naxonures 1,5 kr CO,. Uemy pasen | 2. 0,6 kr/m®
y/IeTbHBIA 00BEM ra3a? 3. 0,6 M%/kr

4. 1,67 M%/kr

6 Uemy paBHa KHHEMaTHYECKAst 1. 1 Ma*c
BA3KOCTb, [P KOTOPOM 2. 1H/M3
JTMHAMAYECKAast BA3KOCTh CPEJIbI 3. 1 cToke
nnotHOCcThIO 1r/em® paBna 1 myas? | 4. 1 M%/c

7 Uemy paBHA BA3KOCTb JKHJIKOCTH, 1. 1 nmya3
OKa3bIBAIOLIEH CONPOTUBIIEHUE 2. 1 cTokc
cuwiol 1 JuHy B3auMHOMY 3. 1 ITa*c
HepeMEIEHHIO JIBYX CIIOEB 4. H/cm*cek
JKUIKOCTH TUIOMAabI0 1 cM?,

HaXOJIALIMXCS Ha pacCTOSTHUM 1 cM
JPYT OT ApyTa U B3aUMHO
nepeMearoInXcs ¢
OTHOCHTEJILHOM CKOPOCThIO 1 cMm/C

8 [To kakoit popmyie 1.F=ma
ocyliecTBiseTcs nepesoa equnul | 2.P=pgh
MU3MEpPEHUS CUIIbI U3 TEXHUYECKON | 3.P=pg
cucreMsl B cuctemy CHU? 4.1 krc=9,81

9 VY nensHBIA Bec rasza

1.He 3aBucut ot TemnepaTrypbl
2.3aBUCHUT TOJIBKO OT TEMIIEPATYpPbI
3.3aBHUCHUT TOJILKO OT JABJICHUS

4. 3aBUCHT OT TeMIIEpaTyphl U AABJICHUS




10 B cucreme CI'C nunamuueckas 1.B crokcax
BA3KOCTb U3MepsieTcs B nmyasax, a B | 2.B Jix/m?
cucreme CU 3.B Ila*cex
4. B H*m?
11 PeanbHbie ra3sl OrKe BCETO K 1.BbIcokoii TeMneparype 1 HU3KOM JaBJIEHUU
UJeabHbIM MIPH: 2.BbIcoKoii TeMIiepaType U BHICOKOM JIaBIICHUU
3.Hu3koii Temneparype U HU3KOM J1aBJICHUU
4.TToCTOSIHHBIX TeMIEepaType U 1aBICHUU
12 BriGepuTe BepHOE ypaBHEHUE IS 1B =— 1dv
K03 PUIHEHTA 0OBEMHOIO CHKATHUS p 1V d‘g’
cpenpl 2B, =— o
3.p, = — 1av
Vdp
4p =18
p T dp
13 Kunemartuyeckas BI3KOCTb 1.H/m?
U3MepseTCs B: 2.Ilya3ax
3.Crokcax
4.1la*c
14 KamnenbsHbie u ra3oo0pasHbie 1.CxuMaeMOoCThI0
JKUJKOCTH OTJINYAIOTCA IPYT OT 2.11n10THOCTBIO
JpyTa TJIaBHBIM 00pa3oM: 3.BuyTpeHnneit sneprueit
4.JlaBneHuem
15 Kak HampaBieHbl CHIIbI 1.ITo xacaTenbHOM K MOBEPXHOCTH KUAKOCTU
MOBEPXHOCTHOT'O HATSXKEHUS? 2.ITapannesnbHO TOBEPXHOCTH JKUJKOCTH
3.HopManbHO K MOBEPXHOCTH KUAKOCTU
4.11o nepuMeTpy Karuiu
16 Yo nokasplBacT KNHEMaTH4eCKast 1.BsizkocTh cpeapl o1 IEHCTBUEM CHJIBI TPEHUS
BA3KOCTb? 2.AOQCOIOTHYIO BSI3KOCTb CPEJIbI
3.BsI3KOCTB Cpeibl OTHOCUTENIBHO CHJIBI TSKECTH
4.BsI3KOCTB Cpeibl IO IEHCTBUEM CHUIIBI TSDKECTH
17 OTkpbITas cucTeMa B OTJIMYHE OT 1. Tennoroii
3aKpbITOM 0OMEHUBAETCS CO cpenoil | 2.0Heprueit
3.Pabotoit
4.BemecTBOM
18 CucremMy, B KOTOpOI OTCYTCTBYET 1.OT1kpbITON
00MEH ¢ OKpYy’KaroIiei cpemoi 2.3aKkpbITOM
TEIJIOTOU, HAa3bIBAKOT: 3.M30nmpoBanHOM
4.AnabaTHON
19 Yro oTHOCHUTCA K 1.Macca u sHeprus
TEPMOJIMHAMUYECKUM ITapameTpaMm | 2.JlaBlieHHe U TeMIiepaTypa
CUCTEMBI? 3.Macca u Temneparypa
4.1110THOCTH W TEMIIEpaTypa
20 | ITokasarenb OTUTPOIIEI B 1.0
M30XOPHOM TIpoliecce 2.1
3.14

4.0




Bapuant No2

Ne
Bomnpoc BapuanTsl oTBeTa
/1
1 1 kr Bo3yxa npu TemiepaType 1.YBennuurcs B 10 pa3
303 K u gasienun 10° Ia 2.YMmenbmutes B 10 pas
M30TEPMUYECKU COKUMAETCS J10 3.YBenuuurcs B 100 pa3
napienusi 1 Mlla. Kak uamenurca | 4.Ymensmures B 100 pa3
00bEM BO3yxa?
2 [Tocrosinnas BenuuuHa sHTponiuu | 1.M30xopHOro mporecca
XapakTepHa JIs 2.M306apHoro mporuecca
3.AnunabaTHoro mpoiecca
4.IlonutponHoro nporecca
3 ®opmyna Maiiepa s 1.R=Cp/Cv
YHHUBEPCAJIHHON Ta30BOM 2.R=Cp-Cv
MOCTOSTHHOU 3.R=Cv-Cp
4.R=(C-Cp)/(C-Cv)
4 OU3NYECKUI CMBICI MOHATHS 1.DHTanenus — 3T0 CBOOOAHASI SHEPTHUSL CUCTEMBbI
SHTAJBIINU 2. DHTANBIUS — 3TO PHEPTUs, JOCTYIHAS JJIs
peoOpa3oBaHus B TEIUIOTY IIPU MOCTOSHHOM
JIaBJICHUU
3. DHTaNbOMs — 3TO YHEPTUSL, KOTOPAsk MOKET OBbITH
npeoOpazoBaHa B paboTy
4. DHTaIBIUs — ATO Mepa OecropsiiKa CUCTEMBI
) Cucrema, koTopast HE 1.13onmpoBanHas
00MEHHUBAETCS C OKpY>Karolei 2.3akpsbiTas
cpenoit Hu paboToH, HU TerioM, He | 3.AnuabaTHas
BEIIIECTBOM Ha3bIBACTCS 4. OuTponuiiHas
6 [TepBoe Ha4aIO TEPMOTUHAMHUKH 1.dS=dQ/T
2.pv=RT
3.AG=AH-TAS
4.0=AU+A
7 1 Kr BO3yXa Npu TeEMIepaType 1.200 x/x
298 K u naBnennu 10° ITa 2.-200x/1x
M30TEPMUYECKU CKUMAETCS J10 3.10° xJIx
nasienus 1 MlIla. IIpu atom ot 4.-20 xJIx
Hero orBoauTcs 200 kJ[x Tera.
Onpenenure padboTy, 3aTPaueHHYIO
Ha CXKaTue BO3JyXa.
8 YHuBepcallbHas Ta30Bast 1.x/K
MOCTOSIHHAS U3MepseTCs B 2.Jlx/Monb
3.Jx/K*monb
4 JIx/JT*kr
9 Benununna paGoTsl pacuivpeHus 1.B uzoxopHOM npouecce
OTBEYAET BBIPAXKEHUIO A = 2.B agnabatHoMm mporecce
RT(In22 3.B u3o6apHoM npouecce
P2 4.B U30TepMUUECKOM IIPOLIECCE
10 Ha gunarpamme T-S npssMbiMu 1.M30Tepma u aguabata
JUHUAAMU OyIyT 2.Anuabata u moaMTpona
3.M3oxopa u n306apa
4.M306apa u n3zorepma




11

Kaxoe u3 BoIipaskeHuit aist
MOJIMTPOITHOTO TIPOIlecca HeBEpHO?

1.PV"=const
2.TV™l=const
3.PM-UM/T=const
4. T/PO-Din=const

12

Ha guarpamme P-V npsimbiMu
JUHUSAMH OyIyT

1.U30Tepma n annabara
2.Anunabara u monuTpona
3.M3oxopa u nzobapa
4.M30Tepma ¥ OJIMTPOIIA

13

Kaxoi nporecc Ha3bIBatOT
n300apHBIM?

1.IIponece, B Te4eHUN KOTOPOTo 00BEM raza
0cTaéTcs NOCTOSIHHBIM

2.Ilpomecc, B KOTOPOM 00BEM Ta3a U3MEHSICTCS
IPONOPLIMOHAIBHO U3MEHEHHUIO JaBIICHUS
3.IIpouecc, B KOTOpOM U3MeHeHue o0bEMa rasa
IPONOPLHMOHATIBHO U3MEHEHUIO TEMIIEPATYPHI C
k03 durmentom R/p

4. Ilpouecc, B KOTOpoM 00BEM raza U3MEHSAETCS
00paTHO NPONOPLUMOHATIBHO JABICHUIO

14

Bribepute BepHyto dopmyny s
noKazaTeJisi ainadaThl

1.k=C,/Cv
2.k:CV/Cp
3.k=Cp-Cv
4.k=Cy-Cy

15

YTo BBIpaKaeT SHTPONUUHBIN
dakTop?

1.ITokazbiBaeT Mepy Oecriopsiika CHCTEMBI
2.5IBnsieTcst BEIpaXKEHUEM CyMMAapHOTO
HHEPreTUYECKOro MOTeHIUAa CUCTEMBI
3.IToka3pIBaeT YacTb YHEPTUU, KOTOPAST MOXKET
ObITH ITpeoOpa3oBaHa B paboTy
4.Tenn0EMKOCTb CHCTEMBbI

16

BeiGepute BepHyto hopmyiy st
MOKa3aTeJIsl MOJIMTPOTIBI

1.n=(C-C,)/(C-Cv)
2. n=(Cp-Cv)/C

3. n=(Cp-C)/(Cv-C)
4. n=(C+C,)/(C+Cv)

17

Kakoe u3 BbIpakeHUil sIBIIs€TCS
3akoHOM boitns-Mapuotra?

1.P2/P1=V1/V>
2. p2lp1=P2/P1
3.v2l y1=P2/P1

41,23

18

W30x0pHBII IpoLiece MPOTEKAET
IIPU TIOCTOSIHHBIX

1.DHTanenun
2.JlaBneHuu
3.Temnepatype
4.00béme

19

3Ha4YeHHE MOJISPHBIX
TEMJIOEMKOCTEN 3aBUCHUT OT:

1.MacceI raza

2.ATOoMHOCTH Ta3a
3.TemnepaTypsl raza
4.BHyTpeHHe! dHeprum raza

20

Yro sBIIAETCS MPUYUHOM TOTO, YTO
B PA3JIMYHBIX TOYKAX JKUIKOCTH €€
MEXaHUYECKasi SHEPTHs pa3inyHa?

1.Texyuects

2. IInoTHOCTB

3 HecxxmMaeMoCThb
4.CxopocTb




Bapuant Ne3

Ne
Bomnpoc BapuanTsl oTBeTa

/1

1 OTHolIEHNE YUETBEPEHHOM 1. SKBMBaJIGHTHBIM PaInyCOM;

IUIOMIA/IM KUBOTO CEYCHUSI TIOTOKA | 2. TUJIPABIUYECKUM PATUYCOM;
K €r0 CMOYEHHOMY IIEPUMETPY 3. DKBUBAJIEHTHBIM JUaMETPOM;
Ha3bIBACTCS 4. rupaBIMYECKUM JHUAMETPOM;

2 KonnyecTBeHHON MEPOH peskxuMa 1. Kpurepuii CtprozieHTa

JIBUKEHUS J)KUIKOCTH SBJISIETCSA 2. Kpurepuii Gumepa
3. Kpurepuii Ditnepa
4. Kpurepuii Pelinonbca

3 MaxkcumanbHast CKOpOCTb 1. 10 m/c
JJaMMUHApHOTO MOTOKa paBHa 10 2. 1mM/c
M/C, 4eMy paBHa CpenHssi CKOpOCTh | 3. 2 m/c
noroka? 4.5 wm/c

4 Teuenwue, nmpu kKoTropoM yacTuiel B | 1. KaBuTanumoHusm
MOTOKE OMHCHIBAIOT CIOKHbBIE 2. JlaMmrHApHBIM
TPaeKTOPUH, Ha3bIBAETCS 3. [Tpe3oMeTpruyecKuM

4. TypOyneHTHbIM
5) Enununbl usmepenus yucia 1. M%/c
Peiinonbaca 2. 6e3pa3MepHast BeTUYHHA
3. ITa*c
4. Tla/r*cm®
6 Yucno PeitHonbACA 3aBUCHT OT: 1. Cxopocty ABUKEHUS KUAKOCTU
2. BSI3KOCTH XHJIKOCTH
3. duametpa TpyOOIIpoBo1a
4.12,3
7 [Totepu Hanopa Ha TpeHUE — ITO 1. ITorepu no anuHe TpydbonpoBoIa
2. [loTepu Ha MECTHBIX CONPOTUBIICHUSX
3. IloTepu B monepevyHoM C€YeHUH TPyOOIpoBoIa
4. [loTepu Hamopa B MECTHBIX JTOKaJIbHBIX
BO3MYILEHUI IOTOKA.
8 dopymanallyaseiiss UMeeT BHIT: 10 = 32(1":1;
i
32pwl
2.hyy ==
32uwl
3.h, = yLd;
32wl
4, th = WT’

9 Ecnu morok teuer B 1. moTepu Hanopa OTCYTCTBYIOT;
IPSIMOJIMHEMHOM KaHale 2. HaOJIr01at0TCS TOJIBKO MECTHBIE TIOTEPU HAIopa;
MOCTOSTHHOTO CEYEeHMUs], TO: 3. HaOIIOJAI0TCS TOJIBKO MOTEPUH HA TPEHUE;

4. HaOaro/1at0TCsl CyMMapHbIe MOTepH Haropa Ha
TpPEeHHE U MECTHbIE IOTEPH;

10 TedeHne NoToka KUIKOCTH TEM 1. bonpe CKOPOCTh U MEHBIIIE BI3KOCTh

OnMKe K JJaMUHApHOMY, YeM 2. MeHbl11€e CKOPOCTh U BSA3KOCTh
3. MeHbI1Ie CKOPOCTh B OOJIBIIE BSI3KOCTh
4. CKOpOCTh MOTOKA OJIIIKE K TOCTOSTHHOU




11 | CooTHomuieHHE CpEeaHEN U 1.0,5;
MaKCHUMaJIbHOW CKOPOCTEH B 2.0,7-0,9;
TypOyJIIEHTHOM MOTOKE mpumepno | 3. 1;
paBHO 4. >1.
12 | B KpyIJIOM HallOpHOM 1.R="22
TpYyOOIIPOBOJIE TUAPABIUUECKHI 2R = 221‘0'
pamuyc R u reoMeTprdecKku 3R =4 r0;
l0CBS3aHbI COOTHOLICHHEM ro
4.R=—
4
13 ['mapaBanuecku riaakas Tpyoa — 1. aGconroTHas(3KBUBAJIEHTHAS) IIEPOXOBATOCTD
3TO TpyOa, CTEHKHU KOTOpOH He npesbimaet 0,1 mM;
2. 1o xe, e npesbimaet 0,01 mMm;
3. B KOTOPOI1 3aKOHOMEPHOCTH, OIHCHIBAIOIINE
MOTEpH HATOpa Ha TPEHUE, TAKUE JKe, KaK MPU
JTAaMHUHAPHOM PEXHME;
4. B KOTOpOi1 abcontoTHasI(SKBUBAJICHTHAs )
[IEpPOXOBATOCTh MHOTO MEHBIIIE TONIIUHBI
JAMHUHAPHOTO TMOJICIIOS;
14 | U306paxeHHast Ha pUCYHKe 3Miopa | 1. CKOpOCTH YaCTHII )KUAKOCTU MIPHU TYpOYICHTHOM
pacrpeneneHus HeKOTOpOn JIBHKCHHH,
BEJIMUMHBI 110 CEUYECHUIO MTOTOKA 2. CKOPOCTH YaCTHI] )KUKOCTH MPH JIAMUHAPHOM
OTHOCHUTCS K: JIBHKCHHH,
3. IaBJICHUIO B CEYCHHUHU MOTOKA;
— 4. xacaTeJTbHOMY HANpSKSHUIO TPEHUS;
—_—
—>
_>
15 | dopmyse X = ;e‘t;z‘js BETIMMHAA 1. ko3¢ purmeHT TpeHus npu TypOyIeHTHOM
X- TEUYCHUH,
.. 2. oTepu Ha TpEeHUE MpH JJaMUHAPHOM TE€UECHUU;
’ 3. moTepu Ha TpEeHUE NMPH TypOYIEHTHOM TEUCHHH;
4. ToNmMHA JAMUHAPHOTO TIOJICTIOS.
16 IToTepu Ha TpeHUE B KPYTIJIbIX 1. Peiitnonpaca
HaIOPHBIX TPYOOIIPOBOIAX 2. bepuynu
paccYuThIBAOTCS 10 hopmyIie 3. Hapcu-Beiicbaxa
4. HludpuncoHa
17 Ha kakux ygactkax tpyoomnpoBoaa | 1. Ha ygacTtkax, rae TpyOompoBo Cy)aeTcs
UMEIOT MeCTO noTepu Ha TpeHue? | 2. Ha yyacTtkax, rae TpyOonpoBoOj pacuinpseTcs
3. o Bce#t pymmHE TpyOOIIPOBOIA
4. B MecTax pe3koro U3MEHEHHs HaIllPaBICHUS
MOTOKA
18 Bepxneii rpanuneii 3Hauenus Re 1. 2500
JUTSL JIAMUHAPHOTO JIBHYKEHUS 2. 1500
SABJISIETCS] BEJIMUUHA 3. 1300
4. 2300
19 Bribepure ycnosue, 1. Re>2320;
OTIpEICIISTOIIeE JIJIS YKHJIKOCTH 2. Re>10000;
BBIPQXCHHBIN TYypOYICHTHBIN 3. Re<2320;

PEXUM IBUKCHUA

4. ch% 1/2WMaKC .




20 [Tpu TaMUHAPHOM PEXKHME 1. SIBJISIETCS TIOCTOSIHHBIM JIJISl IAHHOT'O
JBIKECHUS KOOPPUITUESHT TpyOOIpoBoOIa

THJIPABINYECKOTO TPEHHUS A 2. ompenensercs kak 64/Re
3.ompenensercs kak 1/d

4. onpenensercs kak 64v/d

6.3. Onucanue nokasareJieii 1 KpuTepueB KOHTPOJIsI yCIE€BAEMOCTH, ONUCAHUE

IIKAaJI OICHUBAHHUA

6.3.1. Kpurepuu onieHOK MPOMEKYTOYHOM aTTecTalluu (3K3aMeH)

Onenka

Iloporosslii ypoBeHb

Yriy0/1eHHbIH IIpoaBUHYTHINM

«2» OCBOCHUS YPOBEHb OCBOCHUS YPOBEHb OCBOCHHS
(Hey10BJIETBOPHUTEJIBHO) «3» «» «S»
(Y10BJIETBOPHUTEJIBHO) (Xopo1o) (OTJIMYHO)
CTyaeHT B TOJIHOM
CryzaeHT Xopo1io N
Crynent 00BEMeE 3HaAET
3HaeT Marepua,
CryneHT He 3HaeT IIOBEPXHOCTHO 3HAET DAMOTHO 1 110 MaTepuall, FpaMOTHO
3HAQUYUTENIbHOM YacTH MaTepHua OCHOBHBIX p U 110 CYIIECTBY
CYILIECTBY M3JIaraeT
Marepuaa, JOIyCKaeT pa3zenoB U TeEM ero, ToTycKas M3JIaraeT ero, He
CYIIECTBEHHBIE OMIMOKHU B | Y4eOHON AUCIUTUTUHEI, HE;KOTOyI)IG JOITyCKas
OTBETaxX Ha BOMPOCHI JIOMYCKaeT HETOYHOCTH p CYILIECTBEHHBIX
HETOYHOCTHU B OTBETE .
B OTBETE Ha BOIIPOC HETOYHOCTEH B
Ha BOIIPOC.
OTBETE Ha BONPOC
He ymeer naxonurs WNHorna Haxonur YBEpEHHO HAXOIUT be3ommboyno
pelieHus OOJBIIMHCTBA peuieHus, peuenus, HaxOJIUT PEIICHMUS,
IIPEAYCMOTPEHHBIX IIPEAYCMOTPEHHBIE IIPENYCMOTPEHHBIE IIPENYCMOTPEHHBIE
porpamMMoii ooydeHust | mporpamMMoit ooyueHus IIPOrpamMMoi IIPOrpamMMoin
3a1aHUI 3a/IaHUI oOyueHus 3aaHuil oOyueHus 3ajaHuil
IIpenycMoTpeHHBIE
bonpmmHCTBO [IpenycmoTpeHHbIE IIpenycMoTpeHHBIE pnﬂ}(l)r aMll)\/loﬁ
IIPEAYCMOTPEHHBIX porpaMMoil ooyueHus IIPOrpamMMoin porp
. oOy4eHHUs 3aJaHus
MpOrpaMMoil 00y4ueHus 3a/1aHHS] BBIIIOJIHEHBI 0o0y4JeHus 3a/laHus CHCIIHO
3a/1aHUH HE BBIIIOJIHEHO YAOBJIETBOPUTENBHO | YCIIEIIHO BBITOJIHEHBI Y
BBIIIOJIHEHBI

Ilpumepnasa wkana oyeHusaHus 3HAHUIL 8 mecmosoul popme:

KosinuecTBO npaBujIbHBIX 0TBETOB, %0 Onenka
0-49 He 3aureno

50-65 3auTeHo

66-85 3auTeHo

86-100 3auTeHo




7. YHEBHO-METOANYECKOE U UTHOOPMALNOHHOE OBECIIEYEHUE
AACHUITIINHBI
7.1. PekomenayeMas aureparypa
7.1.1. OcHoBHasi iMTEpPaTYypa

1. Acamyp K.I. Tunmpomexanmka / K.I. Acaryp, b.C. MaxoBukoB: VYue0. Ilocoome /CIIO.:
CIIITU(TY), 2008. Pexxum noctyna: https://search.rsl.ru/ru/record/01000712811

2. bacnues K. C, Kouuna U. H., Maxcumos B. M. Tlog3zemHas ruipoMexaHuka: Y4eOHUK [l BY30B.-M.:
Henpa, 1993. 416 c. Pexxum nocryma: https://www.geokniga.org/bookfiles/geokniga-basniev-podzemnaya-
gidromehanika.pdf

3. I'vowun HC., Kpueenxo I'M, Maxoeuxos b. C., Ilacmoes H.JI. TunpaBiuka U THAPOIPUBOI.
Yuebuuk. - M.: MITY, 2017. Pexxum mocryna: https:/litportal.ru/avtory/n-s-gudilin/kniga-gidravlika-i-
gidroprivod-744429.html

4. I'yces B.Il. OcHOBBI THIpaBIuKH. YueOHoe mocodue.- Tomck. U3a-Bo TITY, 2009.- 172c. Pexum
noctyna: https://portal.tpu.ru/SHARED/g/GUSEV9690/usheba/Metodika/Osnovi_gidravliki.pdf

5. Kowman B.C. OcHoBbl Teopuu u ocobOeHHoctu mondopa HacocoB / B.C. Komman, W.IL
Mamkapesa. Ilepmp: ®I'BOY BIIO Ilepmckas I'XCA, 2011, 140 c. Pexum pgocryna:
http://amac.md/Biblioteca/data/24/17/Pumps/Koshman.pdf

6. Jypve M.B., Acmpaxan HM.M., Kadem B.B. T'mmpaBiuka W €€ TPUIOKEHHS B HEPTEra3oBOM
npousBojicTBe / Jlyppe M.B., Actpaxan .M., Kaner B.B. Yuebnoe nocobue. — M.: Makc IIpecc, 2010.
— 332 c¢. Pexum pocryma: https://www.studmed.ru/lure-m-v-astrahan-i-m-kadet-v-v-gidravlika-i-ee-
prilozheniya-v-neftegazovom-proizvodstve 503888fc156.html

7.1.2. JlonoaHUTEILHAS JIUTEPATYypa

1. Kowman B.C. I'mppanuka / B.C. Komman, W.I1. Mamkapesa. [lepmb: ®I'BOY BIIO Ilepmckas
I'XCA, 2013, 152 c. Pexxum noctyma:
http://pgsha.ru:8008/books/study/%CAY%EEY%F8%ECY%EQ%ED%20%C2.%D1.,%20%CC%EQ0%F8%EA
YEO0%FO%ESY%E2%E0%20%C8.%CF.%20%C3%E8Y%E4%FO%EOQ%E2%EBY%ES%EA%EQ.pdf

2. Cownuxos E.B. llentpoOexnble Hacochl. VcnbiTanust HacocoB: npakTukyMm / E.B. CouHukos,
O.B. AxwumoB, .M. Axkumona. Xabaporck: JBI'VIIC, 2013, 82 c¢. Pexum pgocryna:
http://amac.md/Biblioteca/data/24/17/Pumps/Sosnikov.pdf

3. @okeesa JILX. TwunpaBnuka u HedrerazoBas ruapomexanuka. Yacte 1. I'mapocratuka /
JL.X. ®okeesa. Ka3ans: Kazanckuit YHUBEPCUTET, 2017. 39c. Pexxum JOCTYyIIA:
https://kpfu.ru/staff files/F546980775/Posobiel KFU.pdf

7.1.3. YueOHo-MeTOAMYeCKOe o0ecnevyeHne

1. Acmpuxan UM, Heannuxose BIIl w np. COOpHHMK 3amay MO TUIPABIUKE U Ta30JJUHAMUKE IS
HeprerazoBeix BVY30B. - M.: PI'VHI' um. WM. TIybkuna, 2007. Pexum pgocryma:
http://elib.qubkin.ru/content/22832

2. Boponog B.A., lllanosanos B.C. MeTtoandeckue yKa3aHHs A5l CaMOCTOSITENbHBIX paboT / CaHKT-
[TerepOyprckuii ropusiii yauBepcuteT. Coct.: Boponos B.A., Illanosanos B.C. CII6, 2018, 15 ¢. Pexxum
nocryma: http://ior.spmi.ru/system/files/srs/srs 1542801655.pdf

3. Tupeuoos AJ]. Mexanuka ®HUJIKoCTeH U raza (TuapaBimka). YueoHoe mocobue. - CIIOITIY, 2007.
Pexxum noctyna: https://elib.spbstu.ru/dl/2/si20-200.pdf/info

4. Kopobos I'1O., Xaunoynnuna K.III. Tlogzemuass rumpoMexaHuka HepTsHas: Meroanueckue
ykazaHus K ynaboparopusiM paboram / Cankr-IlerepOyprckuii ropusiii ynusepcutet. Cocrt.: I'.1O.
Kopob6os, K.I1I. XaiiOymiuHa. CIIo, 2020. 73 c. Pexum JIOCTyTIA:
https://rusneb.ru/catalog/000200 000018 RU_NLR_BIBL_A_012442399/

5. lanvieun A.B., Boponos B.A., INwenun B.B. T'mppaBnuxa / Cankt-IletepOyprckuii ropHbsiit
yausepcuretr. Coct.: A.B. Illaneirun, B.A. Boponos, B.B. Ilmenun Meronnueckue ykasaHus K
1a00paTOPHBIM pabotam / CIIo., 2020. Pexxum JOCTYTIA:
http://ior.spmi.ru/system/files/lp/lp_1616413237.pdf

7.2. ba3bl JaHHBIX, 2JIeKTPOHHO-0MOINOTEYHbIe CHCTEMbI, HHPOPMAIIHOHHO-CTIPABOYHbIE U
MOUCKOBbIE CHCTEMBI
1. EBporeiickas nudposas oubnmoreka Europeana: http://www.europeana.eu/portal



https://search.rsl.ru/ru/record/01000712811
https://www.geokniga.org/bookfiles/geokniga-basniev-podzemnaya-gidromehanika.pdf
https://www.geokniga.org/bookfiles/geokniga-basniev-podzemnaya-gidromehanika.pdf
https://litportal.ru/avtory/n-s-gudilin/kniga-gidravlika-i-gidroprivod-744429.html
https://litportal.ru/avtory/n-s-gudilin/kniga-gidravlika-i-gidroprivod-744429.html
https://portal.tpu.ru/SHARED/g/GUSEV9690/usheba/Metodika/Osnovi_gidravliki.pdf
http://amac.md/Biblioteca/data/24/17/Pumps/Koshman.pdf
https://www.studmed.ru/lure-m-v-astrahan-i-m-kadet-v-v-gidravlika-i-ee-prilozheniya-v-neftegazovom-proizvodstve_503888fc156.html
https://www.studmed.ru/lure-m-v-astrahan-i-m-kadet-v-v-gidravlika-i-ee-prilozheniya-v-neftegazovom-proizvodstve_503888fc156.html
http://pgsha.ru:8008/books/study/%CA%EE%F8%EC%E0%ED%20%C2.%D1.,%20%CC%E0%F8%EA%E0%F0%E5%E2%E0%20%C8.%CF.%20%C3%E8%E4%F0%E0%E2%EB%E8%EA%E0.pdf
http://pgsha.ru:8008/books/study/%CA%EE%F8%EC%E0%ED%20%C2.%D1.,%20%CC%E0%F8%EA%E0%F0%E5%E2%E0%20%C8.%CF.%20%C3%E8%E4%F0%E0%E2%EB%E8%EA%E0.pdf
http://amac.md/Biblioteca/data/24/17/Pumps/Sosnikov.pdf
https://kpfu.ru/staff_files/F546980775/Posobie1_KFU.pdf
http://elib.gubkin.ru/content/22832
http://ior.spmi.ru/system/files/srs/srs_1542801655.pdf
https://elib.spbstu.ru/dl/2/si20-200.pdf/info
https://rusneb.ru/catalog/000200_000018_RU_NLR_BIBL_A_012442399/
http://ior.spmi.ru/system/files/lp/lp_1616413237.pdf
http://www.europeana.eu/portal

HudopmanronHo-aHanuTuueckuii mopran https://neftegaz.ru/
Koncynbrantllinroc: cripaBo4HO-TIOMCKOBasi cucTeMa [ DIeKTPOHHBIH pecypc]. - www.consultant.ru/
Mupogast nudposas oudauoreka: http://wdl.org/ru
Hay4nas snekrponnas oubiamnoreka «Scopusy: https://www.scopus.com
Hayunas snexrponnast 6udanoreka ScienceDirect: http://www.sciencedirect.com
Hayunas snexrponnas 6udnaunoreka «ecLIBRARY»: https://elibrary.ru/
denepanbHblii mopran «Poccuiickoe odopasoBanue» http://www.edu.ru/

9. ®enepanbHoe xpanwnuie «EnuHas Komekius UU(GPOBBIX  00pa30BaTEIbHBIX PECYPCOBY»
http://school-collection.edu.ru/

10. DnexTpoHHO-OHOIMOTEYHAS cucTema U3J1aTENIbCKOIO LIEHTpa «Jlanb»:
https://e.lanbook.com/books

11. DnextpoHHas oubnmoTeka Poccuiickoii lNocynapctBenHoM bubnmoreku (PI'B):
http://elibrary.rsl.ru/

12. DnexTtponHas 6ubnmoreka yueOHMKOB: http://studentam.net

13. DnextponHO-GuGmHoTeunas cucrema «9BC KOPAWTy»: www.biblio-online.ru.

14. Dnexkrponnas OubmuoTeunas cucrtemMa «HanmoHabHBI TMPPOBOH pecypec «PyKOHT»»:
http://rucont.ru/

15. DnekTpoHHO-OMOIMOTEYHAst cucTeMa http://wwwe.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI
8.1. MaTepuajibHO-TEXHHYECKOE OCHAIIEHHE Ay TUTOPHIi:
AYyIUTOPHH /ISl IPOBeJAeHUS JTeKIMOHHBIX 3aHATHH.
128 nocadounvix mecm
OcHameHHOCTh: MynbTHUMEIUIHAas yCTaHOBKa C aKycTHYecko cuctemoil — 1 mr. (B T.u.
MYJIbTHMEIUHHBIN MPOEKTOp — 1 mT., MpOeKIIMOHHAS annapaTypa: HCTOYHHUK OecriepeO0iHOTO MUTaHHS —
1 wr., 3kpad — 1 wT., MOHUTOP — 1 IWIT., KOMIBIOTEP — 1 MIT.), BO3MOXKHOCTH JIocTyma K ceTu «MHTepHeTY,
CTYJN JUIst CTyAeHTOB — 128 miT., Kpecino npenogaBarens — 1 mT., cron — 65 mT., nepeHocHast HacTOJIbHAsS
TpuOyHa — 1 MIT., TOCKa HACTEHHAs! MArHUTHO-MapKepHas — 2 IIT., [IJIakaT B paMKe HACTEHHBIN — 9 mIT.
[lepeueHp JHMIIEH3MOHHOTO MporpaMmHoro obecrneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, anTuBHpycHOe nporpamMmmuoe obecredeHue: Kaspersky
Endpoint  Security, 7-zip (cBobomno pacnpoctpansemoe I10), Foxit Reader (cBobOoaHO
pacnpoctpansiemoe I10), SeaMonkey (cBobGoano pacmnpoctpansiemoe I10), Chromium (cBoGomHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomHo pacnpocrpansiemoe [10), doPDF
(cBobOHO pacmpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsieMoe
I10), Inkscape (cBoGoaHo pacmpoctpansiemoe I10), XnView (cBob6oano pacnpoctpansemoe [10), K-Lite
Codec Pack (ceoboano pacnpoctpansiemoe I10), FAR Manager (cBo6oH0 pactipoctpansiemoe I10).
AyAUTOPHUHM U1 IPOBEACHHUS NMPAKTHYECKUX 3aHATHH.
24 nocadounvix mecm
Cron nabopatopHblit — 1 mIT., cTON Ta00pPaTOPHBIN MPUCTEHHBIN — | mmIT., cToN peno/laBarens
— 1 wr., cton mox mpubopsl — 2 wT., cToa Ans nposellenus 3auaruit — 10 wr., cryn — 25 wr., mkad
MeTajuIndeckuii — 2 ., Jlocka ayauropHas — 2 IIT., Kali03d — 7 LIT., UIaKaThl B pamke — 13 mrT.,
nepeHocHoi npoektop JIEC M300X — mT., HoytOyk ASUS k435SJ — 1 mit., skpan Ais mpoeKkTopa
Manual DMV244MV 183x244 — 1 wr., yausepcanbnbiil ru/lpocren/l TMXKI' 14 — 1 wt., Hacoc K20-
30 ¢ n8. 4 kBt — 1 mr., BUcKko3uMeTp DHriepa BY-M-IIXII- mr.
[lepedeHp TUIICH3MOHHOTO MporpaMMHOro obecnedenus: Microsoft Open License 60799400 ot
20.08.2012 Microsoft Open License 48358058 ot 11.04.2011 Microsoft Open License
49487710 ot 20.12.2011 Microsoft Open License 49379550 ot 29.11.2011
AyauTopuu VISl NPOBeAeHHs J1a00paTOPHBIX 3aHATH.
15 nocadounvix mecm
Cron nns mpoBeNeHMs 3aHATHH — 5 IIT., CTOJI YIJIOBOW MH)KeHepa - 1iuT., TymOa mojakatHas
lmr., kpecno pykoBogutenss — 1 mT., cTyn — 26 mT., rapaepod — 2 mT., mkad 119 JOKyMEHTAIUH -
lmr., nocka smaneBas nepeasmwxHas HEBEL — 1 mir., xanto3u BepTukanbHble — 4 MIT., TUIAKaThl B
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pamke — 5 mT., Teneor — 1 mT., cToa JabopaTopHBId — 5 mIT., TyMOa, OAKaTHAs METaJUTHYeCKas —
5 mr., mkad obmenaboparopHselii - 1mt., cuctemusiit 610k Ramec Storm - 1mt. .monuTop XK Samsung
SyncMaster 20” P2070 - 1mT., CTEHA MarucTpaJibHOTO HEPTEIPOBOJA C MPOMEKYTOYHBIMH HACOCHBIMHU
CTaHUMSIMM — 1 IIT., yCTaHOBKA JJIsl UCIBITAaHUN pajapHOro ypoBHeMepa — 1 IUT., yCTaHOBKa JUIs
UCCIIeIOBAaHMsI 3allOJIHEHUs pe3epByapoB — 1 MIT., JJAOOPAaTOPHBINA CTEHJ JUIsl CHATHUS XapaKTEPUCTHUK
HEHTPOOSKHBIX HACOCOB — | IIT., yU4eOHBIH CTEHA Ui MPOBEACHUS TPEHUHIOB IO OalaHCUPOBKE U
BUOpOIMArHoCTUKM — | 1T., y4eOHbIA CTeHJ [UIsl NPOBENCHHs TPEHUHIOB 110 LIEHTPOBKE
TOPU30HTAIBHBIX MalIMH — | mT., cucrema Bubpoauarnoctuku VAST — 1 wT., nedexrockon «Pelengy
YI3-103BJI — 1 mT., BuxperokoBblii nedexrockon BJI—I2HO®M — 1 mT. OGopynoBanue u
ammaparypa Ui KOHTPOJISI TEXHHYECKOTO COCTOSTHUSI 00BEKTOB HE(DTH M Ta3a - KOMILIEKT COCTOALIHMA: 1.
NmmynbcHbiil MmarauTHbd u3nydatesnb MJI 100-30 — 1 mr. 2. YcranoBka pasmaranuuBanus MJI 100-19-
01 — 1 wr. 3. Yabrpa3Bykosoii reaeparop MJI 10-4,0 — 1 mT. 4. YHUBepcanabHas yIbTPa3BYKOBas
BanHa MJI 100-4 5. Mukpockon MbC — 1 mt. 6. Mukpotsepaomep I[TTM-3M. 8. ITupomerp Raytek — 1
wT. 9. [loprarususeiii peppakromerp ECLIPSE — 1 . 10. I'azoananuzatop UI'M-346 — 1 mr. 11.
Wupukarop aaresun MA-1 — 1 mr. 12. Mukpockon Ansramu MET 1 M. 13. Temnosuszop HotFind-D -
lwt. 14. Dnexrpopassenounas anmnaparypa OPA MAKC — 1 wr. 15. Anresumerp MA 1 — 1 wr. 16.
[Mudposas xkamepa Nikon — 1 mrt. OuncTHOE YCTPOWCTBO U KOMILIEKTYIOLIME K YCTPOUCTBY — 1 IT.,
OYHMCTHOM KamOp, CO BCTPOCHHBIM CUTHAIM3aTOPOM MECTOHAXOXKICHHUS — | IIT., O4MCTHON KanuOp, 6e3
BCTPOEHHOT'O CUTHAIM3aTOpa MECTOHAXOXIeHUs — 1 wmT., mpudop, OecnpoBOAHON aKyCTUYECKMH s
[IOMCKA OYUCTHBIX YCTPOMCTB - 1IIT., CUTHAJIM3aTOP MECTOHAXOXAEHMUSI OYMCTHBIX yCTpOWCTB - lmiT.,
YCTPOMHCTBO JUIsl XOJOAHON BpPE3KH OTBOAOB-pyYHOE — | LIT., MHCTPYMEHT PEXYIIUH K YCTpoWcTBamM
XO0JIOMHOM Bpe3kn — 1 wT., 3aaBwkka D250 — 1 mir., komMmiekT oOpa3LoB JbIXaTENbHBIX KJIAIIaHOB
pesepByapoB — 1 mT. TpeHakepHbII KOMIUIEKC «ABTOMAaTH3MpPOBAHHOE pabouyee MECTO oIeparopa
HedTenepeKaunBaroIeil CTaHIUK U AUCTIETYEpa palOHHOTO JUCTIETYEPCKOTO MyHKTay - 1 IMT.

[Tepedens nUIIEH3MOHHOTO MporpamMMmHoro odecrnedyenus: Microsoft Open License 60799400 ot
20.08.2012 Microsoft Open License 48358058 ot 11.04.2011 Microsoft Open License 49487710 ot
20.12.2011 Microsoft Open License 49379550 ot 29.11.2011 T'K Ne 1464-12/10 or 15.12.10 «Ha
OCTaBKy KomnbroTepHoro ooopynosanusi» I'K Ne 959-09/10 ot 22.09.10 «Ha noctaBky KOMITbIOTEpHOM
texHukn» ['K Ne 447-06/11 ot 06.06.11 «Ha mocraBky obopynoBanus» I'K Ne 984-12/11 ot 14.12.11
«Ha nmocraBky obopynoBanusi» {oroBop Ne 1105-12/11 ot 28.12.2011 «Ha mocTtaBKy KOMIBIOTEPHOTO
000pyI0BaHUS» HoroBop N9 1106-12/11 ot 28.12.2011 «Ha mnocTtaBKy KOMIBIOTEPHOTO
obopynoBanusi» 'K Ne 67108/12 ot 20.08.2012 «Ha nocTtaBky npoayKIum»

14 nocaodounvix mecm

Cron — 6 wrt., CTOJI KOMIBIOTEPHBIM — 14 1IT., CTOJ aAMUHHUCTpATOpa yrioBod — 1 wmT., mxad
JUISL OZIEXK/IbI M IOKyMEHTOB — 1 mT., TyM6a — 1 mIT., Kpecio npenoaaBaTesibckoe — 2 MmT., CTya — 28
mT., 1ocka MarauTHas niepeaBmxHas Office Point — 1 ., makater B pamke — 32 miT., anto3u — 3
mrt., Tenedon 1 mr., 6ok cuctemusii RAMEC GALE AL ¢ monutopom Bem() GL2450 — 15 mmr.,
cucteMHbIii 6510k Ramec Storm — 3 mt., moruTop XK Samsung SyncMaster 20” P2070 — 6 .,
kommytarop HP ProCurve Switch 2524 — 1 mr., nporpaMMHBIi TpeHa)xep MO TpaHCHIOpTy raza — 1
HIT., IPOrPaMMHBIN TpeHaXKep 10 HACOCHOMY 000py10BaHUIO — 1 mIT.

[Tepeuenpb MUIIEH3MOHHOTO MporpamMMmHoro odecrneuyenus: Microsoft Open License 60799400 ot
20.08.2012 Microsoft Open License 48358058 ot 11.04.2011 Microsoft Open License 49487710 ot
20.12.2011 Microsoft Open License 49379550 or 29.11.2011 T'K Ne 1464-12/10 ot 15.12.10 «Ha
ocTaBKy KommbloTepHoro obopynosanusi» I'K Ne 959-09/10 ot 22.09.10 «Ha nocraBky KOMIbIOTEpPHOMN
texuukn» ['K Ne 447-06/11 ot 06.06.11 «Ha nmocraBky ob6opynoBanusi» 'K Ne 984-12/11 ot 14.12.11
«Ha moctaBky o6opynoBanus» loroBop Ne 1105-12/11 ot 28.12.2011 «Ha mocTaBKy KOMIBIOTEPHOTO
obopynosanus» Jlorosop Ne 1106-12/11 ot 28.12.2011 «Ha nocTaBKy KOMIBbIOTEPHOTO 000PYIOBaHUD)
I'K Ne 671-08/12 o1 20.08.2012 «Ha mocTtaBKy IpOTyKITAN

16 nocadounwix mecm

Cron mpenogaBaTeabCKuid — 1 MIT., CTOJ 119 MPOBEACHUS 3aHATUA — & IIT., CTOJ YIJIOBOM
uHXeHepa — 1 mT., cTon mox npudopsl — 1 mT., CTON ABYXBAPYCHBIN i oOopynoBaHus — 1 mrT.,
Kpecyo MpenoaaBaTeibckoe — 4 MIT., Kpeciao — 16 mT., JocKa ayIuTopHas — 2 IIT., mKad - BUTpUHA



JUTIsl JOKyMeHTOB — 1 mmit., mkad amst ogeskabl — 1 mr., mkad obmenadoparopusii — 1 mr., mkadp — 1
IIT., Kalll03W — 4 INOT., IJIaKaTel B pamMke — 12 mT., TenedoHHbld anmmapar — | MmT., KOMIUIEKC
MyJIbTUMEANIHBIA — 1 1mT., ictounuk O6ecnepedoitnoro nutanust APC by Schneider Electric Back-UPS
ES 700VA — 1 mT., 3aaBmwKKa KIWHOBas C BBIABMKHBIM ImmuHAenem Jly 100 — 1 mT., kianax
npeaoxpanuTenbHbii 3amopHbiid [IKH-50 — 1 miT., kmaman npegoxpanutenbubiii copocHoit [ICK-50 —
1 mwr., kimanaH - orcekarens npepoxpanutenbHbii [IKK-40M — 1 mr., ycTpoilcTBO OrpaHu4eHHs
pacxona raza YOPI'-50 — 1 mr., perynstop manenus raza PIICK-50 — 1 mr., perynsTtop maBieHus
raza komOuanpoBanHbii PJIHK-50 — 1 mT., perynstop naBienus rasa npssmorounsii PATT-50 — 1 mrT.,
¢bunbTp ra3oBbiii BojocsHo PI'-50 — 1 mir., razoperynsatopHbiii myHKT mkaduoi ['PIIII-1-2H — 1
mrT., razoperyisitopHas ycranoBka ['PY-O36M-O7-211Y1 — 1 mwr., myHKT yuyera pacxoja raza [IYPI'-
100 — 1 mt., xommpeccop CB4/C-100.LB30A — 1 mT., ycTaHOBKa MPEIOXPAHUTEIBHBIX KJIAMTaHOB —
1 wr., komnpeccopras ycraHoBka K6 — 1 mr., kianan npenoxpanutensusiii copocnoit KIIC-H-1 — 1
IIT., CYETYUK Ta30BbId ObITOBOM CI'BM-1,6 — 1 miT., cueTynk ra3oBwiii ObiTOBOM ['pana-2,4 — 1 mir.,
3aaBmxkka razosas [y 500 — 1 mr., razoBas konmonka BOSCH — 1 mir.

[lepeueHpr MUIIEH3MOHHOTO MporpaMMmHoro obecrneueHusi: Microsoft Open License 60799400 ot
20.08.2012 Microsoft Open License 48358058 ot 11.04.2011 Microsoft Open License 49487710 ot
20.12.2011 Microsoft Open License 49379550 ot 29.11.2011 I'K Ne 1464-12/10 ot 15.12.10 «Ha
MOCTaBKYy KoMmmbloTepHOro obopynoanmsi» ['K Ne 959-09/10 ot 22.09.10 «Ha mocraBky KOMITBIOTEPHOM
texuuku» 'K Ne 447-06/11 ot 06.06.11 «Ha nmoctaBky obopynoBanusi» ['K Ne 984-12/11 ot 14.12.11
«Ha mocraBky o6opynoBanusi» Jlorosop Ne 1105-12/11 ot 28.12.2011 «Ha nocTaBKy KOMIIBIOTEPHOTO
obopynoBanusi» Jlorosop Ne 1106-12/11 ot 28.12.2011 «Ha nmoctaBKy KOMIBIOTEPHOTO 000PYI0BAHUS
'K Ne 671-08/12 ot 20.08.2012 «Ha mocTaBKy IpOayKIHI»

8.2. [lomemenus AJ51 CAaMOCTOSATEILHOM PadoThI:

1. 13 mocagounsix MectT. Ctynm — 25 mT., CTOJI — 2 IIT., CTOJI KOMITBIOTepHBIN — 13 mit., mkad
— 2 wrT., 10cKa ayauTopHas MapkepHast — 1 mrt., APM yueOnoe ITK (MoHUTOp + cUCTEMHBIH OJ0K) —
14 mr. Joctym k cetn «MHTepHET», B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pPA30BATEIbHYIO Cpeay
VYuuBepcurera. llepeueHb JIMIEH3MOHHOIO MporpaMMHoro obecrnedenus: Microsoft Windows 7
Professional: TKNe 1464-12/10 ot 15.12.10 «Ha mocTaBky KoMIibioTepHOro obopyaoBanus» 'K Ne 959-
09/10 ot 22.09.10 «Ha nocraBky kommnbtorepHoil TexHukm» ['K Ne 447-06/11 ot 06.06.11 «Ha nocraBky
obopynoBanusi» ['K Ne 984-12/11 ot 14.12.11 «Ha nocraBky obopynoBanus‘ JloroBop Nel105-12/11 ot
28.12.2011 «Ha mocTtaBky KOMIBIOTEpHOT0 000pyaoBaHus», JloroBop Ne 1106-12/11 ot 28.12.2011 «Ha
MOCTaBKy KOMITBIOTEPHOTO O00O0PYIOBaHUSI 'K Ne 671-08/12 ot 20.08.2012 «Ha mnocTtaBky
npoaykiuny, Microsoft Open License 60799400 ot 20.08.2012, Microsoft Open License 48358058 ot
11.04.2011, Microsoft Open License 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot
29.112011, Microsoft Office 2010 Standard: Microsoft Open License 60799400 ot 20.08.2012, Microsoft
Open License 60853086 ot 31.08.2012 kaspersky antivirus 6.0.4.142

2. 17 nmocamounslx MecT. Jlocka ajs mucbMa MapkepoM — 1 mT., paboyrie MecTa CTYIECHTOB,
obopynoBanusie [IK ¢ noctynom B ceth yHuBepcutera — 17 MWIT., MyIbTUMEIUNUHBIN npoekTop — 1 1mT.,
APM mnpenonaBatens s paboThl ¢ MyabTUMeaa — | IIT. (CHCTEeMHBIH OJI0K, MOHUTOPBI — 2 IIT.),
cron — 18 mr., ctyn — 18 mr. octyn k cetu «VHTepHET», B 3JIEKTPOHHYIO HH(YOPMAIIOHHO-
00pa3oBaTeNbHYIO Cpeay YHUBEPCHUTETA.

[lepeueHp AHMIIEH3MOHHOTO MporpamMmHoro obecmneueHusi: OmnepanuoHHas cuctema Microsoft
Windows XP Professional 'K Ne797-09/09 ot 14.09.09 «Ha moctaBKy KOMITBIOTEPHOTO 000PYAOBaHUS.
Omnepammonnas cucrema Microsoft Windows 7 Professional Microsoft Open License 49379550 ot
29.11.2011. Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007

3. 16 mocamounbix MecT. CTOJX KOMIBIOTEpHBIH U cTyAaeHToB (tum 4) - 3 mT., CTOJN
KOMITBIOTEPHBIN JUISl CTYACHTOB (THM 6) — 2 MIT., CTOJ KOMIBIOTEPHBIN I CTyAeHTOB (Tumn 7) — 1 mirt.,
KpecIio npernoaaBaress (CeTka, IBEeT YepHbIi) — 17 1T., Tocka HanmoJbHast MOOUIIbHAsT Oenasi MarHUTHO-
MapkepHas «Magnetoplan» 1800MMXx1200vv- 1 mmt., Mono6mok Lenovo M93Z Intel Q87 — 17 .,
wakaT — 5 wrt. Joctyn k cetu «IHTEpHET», B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO CPEy
VYuusepcurera. IlepeueHp nuieH3HOHHOro nporpaMMHoro obOecneuenus: Microsoft Windows 7
Professional: Microsoft Open License 49379550 ot 29.11.2011. Microsoft Office 2007 Professional Plus:



Microsoft Open License 46431107 ot 22.01.2010 . CoreIDRAW Graphics Suite X5 JloroBop Ne559-
06/10 ot 15.06.2010 «Ha mocraBky nporpamMmmHoro obecrieuenus» Autodesk product: Building Design
Suite Ultimate 2016, product Key: 766H1Cisco Packet Tracer 7.1 (cBobomno pacmpoctpansemoe 110),
Quantum GIS (cBobogHO pacmpoctpansiemoe I10), Python (cBoGomHo pacmpoctpansemoe I[10), R
(cBobomHO pacmpoctpansemoe I10), Rstudio (cBobomno pacmpocrpansiemoe I[10), SMath Studio
(cBoGomHO pacnpoctpansemoe [10), GNU Octave (cBoboaHo pacmpoctpansemoe [10), Scilab (cBoboaHO
pacrpoctpansiemoe I10)

6.3. [lomemenus 1Jisi XpaHEeHUsI U MPOPUIAKTHIECKOTO 00CTY:KUBAHUSI 000PY/10BAHUS

1. LleHTp HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA U CPEICTB OOYUCHHUS

OcHallleHHOCTb: MEePCOHANBHBIN KOMITbIOTEp — 2 IIT. (AOCTyM K cetu «HTepHET»), MOHUTOp —
4 mwrT., CeTeBOW HAKOMHUTEIh — | IIT., UCTOYHUK OecrepeOOMHOro0 muTaHus — 2 IIT., TEIEBHU30P
miasMeHHslid Panasonic — 1 mir., Touka Wi-Fi — 1 miT., masipHast cTaHnus — 2 IMIT., APEb — 5 MIT.,
nepdoparop — 3 mwT., HAOOP UHCTPYMEHTa — 4 IIT., TECTEP KOMITBIOTEPHOH ceTn — 3 mT., OaIIOH cO
CKaThIM ra3oM — | mIT., macra TernonpoBoaHas — 1 mT., mpiecoc — 1 T., paauocTaHuus — 2 MIT.,
cTon — 4 1mT., TyMOa Ha KoJIeCuKax — | IIT., MOJICTaBKa Ha Kojiecukax — | mT., mkad — 5 mir., Kpecio
— 2 mT., 1ectHuna Alve — 1 mr.

[lepevenp NTUIEH3HOHHOTO MporpaMMHOro obecneuenus: Microsoft Windows 7 Professional
(JTuensuonnoe cormarrenue Microsoft Open License 60799400 ot 20.08.2012) Microsoft Office 2010
Professional Plus (JIuuensuonnoe cornamenue Microsoft Open License 60799400 ot 20.08.2012
AntuBupycHoe nporpamMmHoe obecreuenue kaspersky Endpoint Security (JJoroBop Ne /1810(223)-12/17
or 11.12.17)

2. llenTp HOBBIX MH(GOPMAITMOHHBIX TEXHOJIOTHIA U CPEICTB O0yUEHUS:

OCHaIeHHOCTh: CTOJI — 5 MT., CTyA — 2 IIT., KPecao — 2 MmT., mKagp — 2 MIT., IepCOHATBHBIN
KoMIploTep — 2 mrT. (moctyn k cetu «UHTepHer»), MoHutop — 2 mr., MOY — 1 mr., Tecrep
KOMITHIOTEPHOM ceTu — 1 MIT., GaJIOH CO CXKAThIM ra3oM — | T., nrypynoBept — 1 mmIT.

[lepeueHs nUIEH3MOHHOTO TporpammHoro obecreuenus: Microsoft Windows 7 Professional
(JTuniensuonnoe cornamrenne Microsoft Open License 60799400 ot 20.08.2012) Microsoft Office 2007
Professional Plus (JIuunensuonnoe cormamienne Microsoft Open License 46431107 ot 22.01.2010)
AnTtHBHpYyCHOE mporpaMmmHoe obecrieuenue kaspersky Endpoint Security (JJoroBop Ne J1810(223)-12/17
or 11.12.17)

3. LlenTp HOBBIX MHPOPMAITMOHHBIX TEXHOJIOTHIA U CPEICTB O0yUSHUS:

OcHaleHHOCTh: CTOA — 2 INT., CTyAbs — 4 mrT., kpecno — 1 mT., mkap — 2 mr.,
nepcoHaNbHbIN KoMnbploTep — | wT. (moctyn k cetu «MHTEpHET»), Be6-kamepa Logitech HD C510 — 1
mrT., konoHku Logitech — 1 mT., Tectep kommbroTepHO#t cetn — 1 wT., Apens — 1 mrT., Tenedpon — 1
IT., HA0OP PyYHBIX HHCTPYMEHTOB — | TIT.

[lepeueHp IMIIEH3MOHHOTO MporpamMmmHoro obecredeHus: Microsoft Windows 7 Professional
(JTuniensuonnoe cormamrenue Microsoft Open License 48358058 ot 11.04.2011) Microsoft Office 2007
Professional Plus (JIunensmonnoe cormamenue Microsoft Open License 46431107 or 22.01.2010)
AnTtHBHpYyCcHOE mporpamMmmHuoe obecrieuenue kaspersky Endpoint Security (JJoroBop Ne J1810(223)-12/17
oT 11.12.17)

8.4. JIunleH3MOHHOE MPOrpaMMHoOe ofecrevyeHmne:
1. Microsoft Windows 8 Professional
2. Microsoft Office 2007 Standard
3. Microsoft Office 2010 Professional Plus
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