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Paboyast mporpamMma qUCIHHUILTAHBI

MexaHuka ;KHAKOCTH U ra3a
pa3padorana B coorBercTBUM ¢ PI'OC:

DepepanbHbII rOCYIAPCTBEHHBIM 00pa30BaTENIbHBINA CTAHIAPT BBICIIEr0 0OPa30BaHusI - CIIEHHATHUTET 10 crennaibHocTd 20.05.01
TToxxapHas 6e3omacHocTh (Mpruka3 MunoopHayku Poccun ot 25.05.2020 1. Ne 679)

COCTABJICHA HA OCHOBAHUM y‘[eGHOFO IJiaHa OﬁpaSOBaTeHLHOﬁ nporpamMmabi:
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Pabouas mporpamma omoOpeHa Ha 3aceganun Kadeapsr CTpouTeIbHOr0 NPOU3BOACTBA, BOAHBIX MyTeil U

THAPOTEXHUYECKUX COOPYKeHHit
3aBenyromuii kadeapoit buk KOpuii Uropesuu



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

JucuumnnHa « MexaHuKa )KUAKOCTH U Ta3ay SBISIETCS TUCIMIUTMHON 0a30BOM YacTH, €€ LENbIO SBIISIETCS MPHoOpeTeHne
00y4JaeMbIMU TEOPETHUYECKHX 3HAHUN U MPAKTUUECKUX HABBIKOB M0 MPUMEHEHUIO 3aKOHOB MEXaHUKHU KUIKOCTH MIPH
peLIeHNH BONIPOCOB NOXKapHOH 0€30IacHOCTH.

1.2

3anaun AUCLUIUIMHBL: TEOPETUYECKU U MMPAKTUYECKHU MOArOTOBUTH OYIyIIUX CHELHANNCTOB K TBOPYECKOMY IPUMEHEHHIO
Pa3IMYHBIX METOJIOB THIPABIMYECKOT0 pacyeTa IMPH PEIICHUH BOIPOCOB IMOXKAPHOH OE30MaCHOCTH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

Tpeﬁonamm K Hpe[[BapHTeJIbHOﬁ NOATr0OTOBKE oﬁyqalomerocn:

2.1.1

HNndopmaruka

2.1.2

Maremaruka

2.13

HaueprarensHas reoMeTprs 1 HHXEHEpHAs Tpaduka

2.14

dusnka

2.1.5

BBC}IGHI/IC B CIICUAJIBHOCTD

2.1.6

O3HaKOMHTEIIbHAS IMpaKTUKa

2.1.7

Xumus

2.1.8

Wnudopmarnka

2.19

Maremaruka

2.1.10

HaueprarensHast reoMeTpus 1 HHXEHEpHAs Tpaduka

2.1.11

O3HaKOMHTEIIbHAS IMpaKTUKa

2.1.12

dusuka

2.1.13

Xumus

2.1.14

BBenenue B crienuanbHOCTD

2.2

JMCHUTINHBI U IPAKTUKH, JI1 KOTOPBIX OCBOECHHE JAHHON IMCUUILIUHBI (MOAYJIfA) HEOOXO0AUMO KaK
npeauiecTByoLiee:

221

MOHUTOPHHT Ype3BbIYaiHBIX CUTYyallUi IPUPOAHOrO U TEXHOT€HHOI'O XapaKTepa

222

TexHomornyeckas (HpOeKTHO-TeXHOHOFH‘IeCKaH) IMpaKTUKa

223

[TpotuBONIOXXapHOE BOLOCHAOKEHHE

224

Tenmorexuuka

225

3;[an1, COOPYKEHUA U UX yCTOfI‘IPIBOCTL IIpy 11oXKape

226

DU3NKO-XUMHUYECKHE OCHOBBI Pa3sBUTHUA U TYHICHUA ITOXKApPOB

227

[Mo>xapHast 6€30MacHOCTh Ha BOJHOM TPAHCIOPTE

228

ComnpoTtuBieHne MaTepuaaos

229

ABapHﬁHO-CHaC&TCHBHaﬂ H IOKapHas TCXHUKa

2.2.10

MOHUTOPHHT Ype3BbIUaHBIX CUTYaLlUi IPUPOTHOTO U TEXHOT€HHOT'O XapaKkTepa

2.2.11

ComnporuBieHne MaTepuaaos

2212

Texnonmorunyeckas (HpOGKTHO-TGXHOHOFI/I‘{€CKa}I) IIpaKTUKa

2.2.13

IIporuBonoxapHOE BOoKOCHAOKEHHE

22.14

Temmorexnuka

2.2.15

31aHus, COOPYKEHHUS U UX YCTONUUBOCTD IIPH HOXKape

2.2.16

DHU3NKO-XUMUYECKHE OCHOBBI Pa3BUTHUA U TYHICHUSA I1O0XKAapOB

2.2.17

IMoxxapHast 6e301MacHOCTH Ha BOJHOM TPaHCIIOPTE

2.2.18

ABapHﬁHO-CHaC&TCHBHaH H MOKapHas TCXHUKa

3. KOMIIETEHIIUU OBYYAIOIIETIOCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCITUIIJINHBI

(MOJY.JIST)

OIIK-3: Cnoco0eH pelmiaTh NPUKJIAJHbIE 321244 B 00,1acTH o0ecrieyeHHs MOKAPHOI 0€30NMaCHOCTH, 0XPAHbI OKPY:KAIOLI el
cpeabl M 9KOJIOTHYeCcKOii 6€30MaCHOCTH, HCIOJIB3YS TEOPHIO M MeTOAbI (YHAAMEHTAIBHBIX HAYK;

OIIK-3.1: AHanmu3, KpUTHYECKOE OCMBICIICHE HHPOPMALINH, YMEHHE pacCMaTpH-BaTh BO3MO)KHBIC BApHAHTHI pellie-HIs 3a1a41

OIIK-3.2: IIpumeneHne 3HaHUH (hyHIaMEH-TaIbHBIX HAyK IS peLIeHUs 3a1a4 B 001IacTH 00eceueHUs IoKapHOH 6e301macHoCTH,
OXpaHbI OKPY>Kalo-1I1eH Cpebl ¥ SKOJIOTHYECKON 0e3-0IacCHOCTH




OIIK-4: Cnoco0eH y4uTHIBATh COBPEMEHHbIE TEHACHIMH PA3BUTHA TEXHUKH H TeXHOJIOTHIl B 00J1acTAX TeXHOChepHoii
0e30M1aCHOCTH, OXPAHBI TPYAA, H3MEPHTEILHOI H BHIYHCINTEILHON TEXHHMKH, HHPOPMANMOHHBIX TEXHOJIOTHIi NPU pelleHUN
THIIOBBIX 32124 B 00J1acTH NPodecCHOHATBLHOM 1esiTeJIbHOCTH, CBA3aHHOI ¢ o0ecrieyeHueM 0e30I1aCHbIX YCJIOBHI U OXPaHbI
TPYAa, N0KAPHOI1 0€30ACHOCTH, 3aAIIUTON OKPYKaIOLIel cpeabl;

OIIK-4.1: IIpumenenue B mpodecCHOHANBHO NeITeIFHOCTH JEHCTBYIOMIEH HOP-MaTHBHON, TEXHIYECKOH JOKYMEH-Tallnu

OIIK-4.2: ITpumenenue B npodecCHOHATEHON e TeNbHOCTH COBPEMEHHBIX METO-JI0B, CIIOCO0O0B M CPEACTB 00eCTIe-4eHUs
0e30IacHBIX YCIOBHI M OXpaHBI TPyIa, HOKapHOU 0€3-0IIaCHOCTH, 3aIUTHI OKPYXKAIOLICH CpeIbl

B pesyibrate 0CBOCHMS AMCHUIIMHBI 00y4AIOLIUICS J0JIKEH

3.1 | 3nars:

3.1.1 | OITK-3.1: AHanu3, KPUTHYECKOE OCMBICIICHUE HH(GOPMAIIUH, BO3MOYKHBIC BAPHAHTHI PEIICHUS 3a1a4n

3.1.2 | OTIK-3.2: [IpumMeHeHne 3HaHUH GyHIAMEHTATLHBIX HAYK ISl PEIICHHS 33724 B 0071aCTH 00ecrieueHHs MOKapHOH
0€3011aCHOCTH, OXPaHBI OKPYKAIOIIeH Cpe bl M AKOIOTHYECKOH 0e30I1acHOCTH

3.1.3 | OIIK-4.1: [IpumeHeHne B poeCCHOHATBHOM NeSITeIbHOCTH ASHCTBYIONICH HOPMATHBHOMN, TEXHUIECKOW JTOKYMEHTAIIUH

3.1.4 | OTIK-4.2: [TpumeHeHue B MpoQheCcCHOHANTBHOM AeITEbHOCTH COBPEMEHHBIX METOJIOB, CIIOCOOOB M CPECTB 00CCIIeUeHHUS
0€30MaCHBIX YCIOBUH M OXpaHbI TPY/AA, TIOXKAPHOH 0€30MaCHOCTH, 3aIUTHI OKPY)KAIOIIEeH CpeIbl

3.2 | YMeTn:

3.2.1 | OTIK-3.1: AHamu3upoBaTh, KPUTHYECKH OCMBICITHBATh HH()OPMAIIHIO, PACCMATPUBATL BOZMOXKHBIC BAPHAHTHI PEIICHHUS
3a71a4n

3.2.2 | OIIK-3.2: [IpumeHATh 3HaHUS QYHIAMEHTATBHBIX HAYK JUTS PEIICHHUS 3a1a4 B 00J1aCTH 00eCTICUeHHS TIOXKapHOH
6€3011acCHOCTH, OXPaHbI OKPYKAIOMIeH Cpebl M AKOIOTHYECKOH 6e30I1acHOCTH

3.2.3 [ OIIK-4.1: [IpumMeHATH B Ipo(heCcCHOHATTFHON AEATETBHOCTH ACHCTBYIOMEH HOPMATUBHOM, TEXHIUECKOHM JOKYMEHTAITIH

3.2.4 | OIIK-4.2: [IpumMeHSATH B IPOo(eCcCHOHATBEHON AATEILHOCTH COBPEMEHHBIX METOJIOB, CIIOCOOOB U CPEACTB 00CCIICUCHHS
0€30MacHBIX YCIOBUH M OXpaHBI TPY/AA, TIOXKAPHOIH 0€30MaCHOCTH, 3aIUTHI OKPY)KAIOIIEeH CpeIbl

3.3 | Bnagersn:

3.3.1 | OITK-3.1: AHaIM30M, KPUTHYECKAM OCMBICIICHHEM HH()OPMAIHH, YMEHUEM paccMaTpUBATh BO3MOYKHBIC BApHAHTHI
pelIeHus 3a1a9u

3.3.2 | OIIK-3.2: [IpuMeHeHneM 3HaHUN (yHIAMEHTAIBHBIX HAYK JUTS PEIICHHUS 3a1ad B 00J1acTH oOecTieueH s IToKapHOt
0€301acHOCTH, OXPaHbI OKPYXKAIOMIEH CPeJIbl H IKOIOTHYECKOH 6e30IIacHOCTH

3.3.3 | OIIK-4.1: [IpumeHeHEM B TPOPECCUOHATBHON eI TETBPHOCTH IEHCTBYIONICH HOPMATUBHOM, TEXHUIECKOM
JOKYMEHTAIN

3.3.4 | OIIK-4.2: [IpumeHeHrnEM B PO ECCUOHATBHON JeSITETFHOCTH COBPEMEHHBIX METOJIOB, CIIOCO0OOB M CPEJICTB 00ECTIEUCHUS
0€e30MacHbIX YCIOBUH U OXpaHbl TPYAA, MOXKapHOI 0€30MaCHOCTH, 3aIIUTH OKPYKAIOIIEeH cpebl

4. CTPYKTYPA JUCHUILIAHBI (MOY.IsI)

Bun HaumeHoBaHuUe pa3ie/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kypc ATOT
Paznen | Pa3gen 1. I'mapocraTuka
Jlex Beenenne. dusnueckue cBoiicTba xxuakocrei /JIex/ 3 2 JI1.1J12.1 0
JIab Beenenue. ®usnueckue cBoiicTsa xxuakocrei /J1ad/ 3 2 JI1.1J12.1J13. 0
6
Cp Beenenne. ®muueckue cBoicTBa xuakocteit /Cp/ 3 10 JI1.1J12.1J13. 0
2
Jlex OCHOBHBIE 3aKOHBI U YPAaBHEHUS CTATHKH XKHUIKOCTeH /Jlex/ 3 2 JI1.1J12.1 0
JIab OCHOBHBIE 3aKOHBI U YPaBHEHUS CTATUKH XKUIKOCTeH /J1ab/ 3 2 JI1.1J12.1J13. 0
3J13.4 J13.6
Cp OCHOBHbIE 3aKOHBI U YPAaBHEHHUS CTATHKH xKuIkocTel /Cp/ 3 10 JIT.1JI2.1J13. 0
2
Jlex PaBHOzEHICTBYIOIIAS THAPOCTATHYECKOTO NaBieHus /JIek/ 3 4 JI1.1J12.1 0
JIa6 PaBHOzCTICTBYFOIIAS THAPOCTATHYECKOTO NaBneHus /J1ad/ 3 6 JI1.1J12.1J13. 0
3J13.4J13.6
Cp PaBHOAEHCTBYIOIAS THAPOCTaTHYECKOTO AaBneHus /Cp/ 3 10 JI1.1J12.1J13. 0
2




Paszmen | Pa3gen 2. HanopHoe ABM:KeHUe BOABI B TPYOONPOBOJAX

Jlex OCHOBHBIC 3aKOHBI U YPaBHEHUS JUHAMUKH KuIKocTer /JIex/ 3 6 JI1.1J12.1
JIab OCHOBHBIC 3aKOHBI U YPaBHEHUS JUHAMHKH KuAKocTei /J1ab/ 3 6 JI1.1J12.1J13. 0
3J13.4 J13.6
Cp OCHOBHbIE 3aKOHBI U YPaBHEHUS THHAMUKH xuaKocTei /Cp/ 3 10 JIT.1JI2.1J13. 0
1
Jlex I'mapasnmdecknii pac4€T TpyOOTIPOBOIOB 3 6 JI1.1J12.1 0
/JTex/
JIab I'uapasnnueckuil pacuér TpydbonpoBoaos /J1ab/ 3 6 JI1.1J12.1J13. 0
3J13.4 J13.6
Cp T'uapaBnuyeckuii pacuér TpydonpoBoaos /Cp/ 3 10 JI1.1J12.1J13. 0
1
Jlex Vcteuenne u3 oTBepCTHil M Hacaakos /JIex/ 3 4 JI1.1J12.1 0
Jla6 Hcteuenne n3 oTBepcTHii M HacankoB /J1ab/ 3 2 JI1.1J12.1J13. 0
3 J13.6
Cp Hcteuenne u3 otBepcTuii 1 Hacankos /Cp/ 3 8 JI1.1J12.1J13. 0
1
Paznen | Pa3znen 3. besnanopHoe paBHOMepHOe ABUKeHHE BOJbI B KAHAJIAX
Jlex OcHoBBI pacuéra kaHajoB /JIex/ 3 4 JI1.1J12.1 0
Jla6 OcHoBbI pacuéta kaHanoB /J1a6/ 3 4 JI1.1J12.1J13. 0
5
Cp OcHoBBI pacuéra kanaioB /Cp/ 3 10 JI1.1J12.1J13. 0
5
UKP Texymwuit kouTpons /MKP/ 3 20 JI1.1J12.1J13. 0
1J13.2J13.3
JI3.4J13.5
JI3.6

5. COJEP’KAHUE JUCLUIIIMHBI (MOIYJIST)

ConeprkaHue pa3esioB U TeM AUCIHUIIIHHBI
Paznen 1. l'umpocraTrka
Bgenenue. ®usnueckue CBOMCTBA XKUJIKOCTEH

OCHOBHBIE CBOWCTBA XKUIKOCTH. PU3MUecKkre CBOWCTBA JKUIKOCTEH: TNIOTHOCTE, 00BEMHEBIN Bec, KO3 QUIMEeHT TeMIepaTypHOro u
00BEMHOTO PaCIINPEHNUS, MOTYIb YIPYTOCTH, BI3KOCTb KUAKOCTH (KHHEMAaTHUECKUI 1 ANHAMHUYECKHUN KOA(PUITIEHTHI BA3KOCTH),
NOBEPXHOCTHOE HAaTSDKEHUE, KaBUTalus. PasMepHOCTH 3THX BeNMuMH B MexayHapoaHoi (CU) cucreme.

Cuibl, IEHCTBYIONIHE B )KUJIKOCTSIX: MACCOBBIE, TIOBEPXHOCTHBIE.

OCHOBHEBIE 3aKOHbBI U YpaBHEHUS CTATUKU H(HHKOCTeﬁ

Omnpenenenne ruapoctarudeckoro nasieHus (I'/]), ero coiicTaa.

Cucrema nuddepeHmansHbIX ypaBHEHH Diinepa A MoKosieics Kuakoctu. OCHOBHOE YpaBHEHUE THAPOCTATUKY.
AbconroTHOE, U30BITOYHOE U BAKYYMMETPU-YECKOE aBlicHUs. [ MAPOCTaTHYCCKUIT U Tbe30METPUYCCKHUI HATTOPBI,
BE30METpUIECKast INTOCKOCTh. 3akoH [lackans.

[TpnuGops! 11t U3MEPEHUS TaBICHII MEXaHUIECKHE U )KUAKOCTHBIC: IThe30MeTphl, U-00pa3Hble pTYTHBIE MAHOMETPEL,
BaKyyMMETpBI, 6apOMETpBIL.

AOGCOIIOTHBIN U OTHOCUTEIIBHBIN MOKOH XKHIKOCTH. [IOBEpXHOCTH PaBHOTO JaBJICHUSL.

PaBHOzElCTBYIOIAs THAPOCTATUYECKOTO JJABICHUS

Omiopsl ['J]. PaBHOneicTBYIOas /] 1 Touka e€ nmpuioxenus (MeHTp naBieHus). ['padoaHaiuTHISCKUi crioco0 ONMpeaeieH s CUITBI
| IR

JlaBieHue )KUAKOCTH Ha IIMHAPUYECKHE U APYTHe MoBepXHOCTU. Teno nasnenus. I'padoananurudeckuit u rpaduaeckuii
crocoO0b!I ONpeesieHHsI IeHTpa JaBIeHUS.

VcnoBust I1aBaHus TEN B )KUAKOCTH. 3akoH Apxumena. OctoiunBocTs. Bogonsmemenue. MeraueHTp.

Paznen 2. HanopHoe nBM>xeHHE BOJBI B TPYOOIIPOBOAAX

OCHOBHEBIC 3aKOHBI K YpaBHCHUA TUHAMUKHU )I(I/II[KOCTGﬁ

IToHsATHS 00 UACANBHOM U peabHOM KUAKOCTIX. [ MaponHaMHYecKOe TaBIeHHE.
Knaccudukanus aprxeHnit sxuakocTi. OCHOBHBIC TOHATUS KHHEMATHKH KHIKOCTH.




Cucrtema augepeHIanbHbIX ypaBHEHIH Difniepa 11 ABIKYILIEHCS KUIKOCTH. Y paBHEHHE HEPA3PHIBHOCTH JBHKEHHS KUAKOCTH.
Cuctema auddepeHImanbHbIX ypaBHEHUH ABUKCHUS BA3KOM (peabHoi) sxuakocTh (ypaBHenus HaBbe-CTokca).

VYpaBHenue bepHyu U1 31eMEHTapHOM CTPYHKU MIEATbHON U PeanbHOM XKUIKOCTU U IS TIOTOKA PEaIbHON XKUKOCTH.
T'eomerpuueckas u 3HepreTUYeCKas UHTEPIPETALUY ypaBHeHUN bepHyiuin.

Pacnipenenenue ckopocTeil U KacaTeIbHBIX HANPSDKEHUH MO )KUBOMY CEUEHHIO KPYTiIol TpYyObl IPH JJaAMUHAPHOM paBHOMEPHOM
JIBIDKEHUH KHUJIKOCTH.

[Torepu Hamopa, nx xinaccudukaryss. OCHOBHBIE (POPMYITBI AJISI OIIEHKH CONPOTHUBIICHUH MO JUTMHE U MECTHBIX COIPOTHBIICHHUH.
PesxuMbl ABMKEHHUS )KUIKOCTH, ynciao PeiiHonbaca. ['paguxu Hukypanse.

I'mppaBiargeckuii pacuéT TpyOoOpOBOIOB

Knaccugukamnus tpyoonpoBoaoB. Tunsl 3a1a4 rUIpaBIHYecKoro pacuéra TpyoornpoBooB. OCHOBHbIE pacyETHBIE (POPMYIIBI TSt
pacdéra TpyOONnpOBOAOB.

Oco0eHHOCTH THAPABIMYECKOTO pacuéTra KOPOTKHUX U [UIMHHBIX TPYOONIPoBO#OB. I'padoaHamnuTIHYeCKne METOBI pacuéra
TpyOOIPOBOOB.

I'mapasnudeckuii pacuét cudoHa.

IMonatue o ruapasmgeckoM ynape. @opmyna JKyKoBCKOTo AT MPSMOTO U HENPSAMOT0 THAPOoyaapoB. HXeHepHBIE CpecTBa
3aIINUTHI THIPOCUCTEM OT THAPOYAApa.

Hcteuenue u3 OTBepCTI/Iﬁ 1 HaCaJIKOB

Krnaccudukanus orsepctuit. CKOpPOCTh U pacXof UCTEUSHHUS B aTMOc(hepy U IO ypOBEHb P IOCTOSHHOM Harope. THIIBI coxaTus
cTpyu. McTedenue suaKOCTH U3 OOJIBIIUX OTBEPCTHH.

Knaccnguxanus HacagkoB. CKOPOCTh M PacXo.l IPH UCTECUCHNH KHUIKOCTH Yepe3 Haca K.

Hcreuenne xxuaKocTu pyu NEpeMeHHOM Hanope. HanonHeHne 1 onopoxHEHUEe pe3epByapoB.

Paznen 3. besnanopHoe paBHOMEPHOE JBH)KEHNE BOABI B KaHANaxX
OcHOBBI pacuéTa KaHaIoB

[MunpaBnnyeckue 3€MEHTHI CEUeHUs KaHaa.

OCHOBHOE ypaBHEHHE paBHOMEPHOTO ABrxkeHHs (popmymna Llesm).

T'unpaBiaruecky HaUBBITOAHEHIINI ToNepeyHbIil PO MIIb TpanelenaaIbHOro kanana. [ToHsTre ruipaBIuuecKy HauBhITOqHEN e
(hOpMBI IONIEPEYHOTO CCUCHUSL.

OcCHOBHBIE THITBI 337124, CBSI3aHHBIE C PaCYETOM U NMPOCKTHPOBAHUEM KaHaJI0B. OrpaHU4YeHHE CKOPOCTH JBMUKECHHS BOABI IIPU
pacuere KaHajoB.

Pacuer kaHaJIOB, UMEIONIUX 3aMKHYTBIH U COCTABHOM MOMEPEYHBIA MPOQPHIIH.

VY ienbHast SHEPTHsI CEUCHUs, KpUTHIECKas TIIyOWHa, HOpMalibHasl TITyOWHA MMOTOKA, KPUTHYSCKHIA YKIOH. BHIBI COCTOSHIIA TOTOKA.

Coneprxanue 1ad0paTOpHBIX PadoT:

1 3mepeHue ruapoCTaTUYECKOTO 1aBICHHS

2 OTHOCHUTENLHBIN MMOKOH JKUIKOCTH

3 OnpezneneHye BLIMTPHILIA B CUjIe IPU paboTe Ha THAPABINYECKOM Ipecce

4 Pacu€t naBieHHs KUAKOCTU B TOUKE

5 Pacy€r cHITBI THAPOCTATHYECKOTO IaBICHUS U MOJIOKEHUS IIEHTpa IaBICHUS Ha TUIOCKHE TIOBEPXHOCTH
6 Pacu€T cuIIbl THIPOCTaTHUECKOTO AABJICHUS Ha KPUBOJIMHEHHbIE TOBEPXHOCTH
7 UccnenoBanue ypaBHeHUs! bepHymin

8 PesXxMMBI IBHKEHUS )KUJIKOCTH

9 UzyyeHne noTepp HAIOpa Mo JUINHE

10 Usyuenue k03(pPUIHESHTOB MECTHBIX COMPOTUBICHUT

11 PacuéT KOPOTKHUX M JUIMHHBIX TPYOOIIPOBOIOB

12 Mcredenue xKUIKOCTU U3 OTBEPCTUN U HACAKOB

13 MccnenoBanue MOTOKOB B KaHAJaX pa3IMYHBIX NOMEPEUHbIX CEYEHUI

6. POHJI OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHI0OB OLICHOYHBIX CPEACTB

TecTsl

3amuTa 1abopaTopHBIX paboT
KontponbsHas pabora

3a4er ¢ OlEeHKOM

6.2. Tembl NHCBMEHHBIX padoT

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA




KoHTpons caMocToATeTbHON pabOThI CTyIEHTA OCYIIECTBIISAETCS B XOJI€ 3aIIUTHI TA00PATOPHBIX PAOOT, BBIOTHEHUH IPAKTUIECKUX
3a/laHUK U IIPH IPOBEIECHUH HHAUBUIYaIbHBIX U IPYIIIOBBIX KOHCYJIbTALUIA.

Tect 1 (CBolicTBa KHUIKOCTEH):

1 TIOTHOCTE KMIKOCTH

a) p=MW

6) p=Myg

B) p = G/'W

r)p=W-G

2 Egununa uzMepeHus yaenpHOro Beca XKHUIKOCTH B cucteme CU

a) kl'c/c

0) Ila

B) H/™M3

T) Kr/m3

3 Monaynb ynpyrocTH SKHIKOCTH

a) Ky = Ap-WO0/At

0) Ky = WO-At/AW

B) Ky = AW/(W0-Ap)

r) Ky =AW-Ap/W0

4 TnHaMudecKui KO QUITHEHT BA3KOCTH KHUIKOCTH

a) 1 = t-du/dn

0) u = p-v-du/dn

B) L = T:dn/du

DU=1p

5 Enunnna usmepenus kodpduipenta o0bEMHON yIpyrocTH KUIKOCTH
a) M2/H

0) [Ta'm

B) H/m2

T) Kr/mM2

6 CBsi3b MJIOTHOCTU U YZIETBHOTO Beca

a)p=yv

6)y=pg

B) Y = Wp

rp=vg

7 BHecucTeMHas eIMHUIIA U3MEPEHHS] KHHEMATHYeCKOTO KO PHUIIMEHTa BI3KOCTH
a) Cr

0) Ia-c

B) I3

r) k['c/mm3

8 KoagunmeHT TeMnepaTypHOTO PACIIUPEHUS KUAKOCTH

a) ft = WO-Ap-At

0) pt = AW/(WO0-At)

B) Bt = At/(AW-Ap)

r) pt = AW-WO0/At

9 CBsI3b KHHEMATHYECKOTO U JUHAMHYECKOTO KOA(P(PUIMEHTOB BSI3KOCTH
a) p=vp

0)v=pg

B) L =Vg

r)v=pp

10 KaBuranus B >KHIKOCTH - 3TO...

a) TIOSIBJICHUE TTAPOBO3IYIIHBIX ITy3bIPHKOB TPH MOHKCHUN TEMIIEPaTyphl HUKE TOUKH KUATICHHS
0) MOsIBJIEHUE MapOBO3MYIIHBIX MY3bIPHKOB TPH MOBBINICHUN JABJICHUS BBIIIE aTMOC(HEPHOTO
B) nosiBrieHHEe TapOBO3AYIIHBIX ITy3bIPHKOB MPH TOBBIILICHUH TEMIICPATYPhI BBILIEC TOUKH KHIICHUS
T') MOSIBJICHHE TTAPOBO3AYIIHBIX My3bIPHKOB P MOHMKCHUHN JABICHUS HUXE aTMOC(PEPHOTO M CXJIANBIBAHUE UX MPH MOBBIIIICHUH
JIaBIICHUS

Tect 2 (T'uapocraTuka):

1 Equauusl usmepenus aasineHus B cucreme CU
a) kI'cm

6) H/m3

B) H/m2

r) [Ta-mM2

2 BakyyMMeTpUYecKoe JaBiIeHHE

a) p0 - patm

6) pu306 - pat™

B) pat™ - p




r)p-po
3 OcHOBHOE YpaBHCHUE THAPOCTATUKU

a)p=pgh
6)p=p0+yh
B)h=p/(pg)

r)p=p0+h/(pg)

4 Yemy paBHO aOCONIOTHOE AaBICHHE, €CIIM N30BITOUHOE maBieHune pasHo 0,37 ar
a) 0,63 ar

6) 1,37 ar

B) 0,37 ar

r) 1 ar

5 ®opma MOBEPXHOCTHU PaBHOI'O JAaBJIEHUS BO BpallaroOIIEMCs COCyle
a) HaKJIOHHAs IUIOCKOCTh

0) nmomycdepa

B) MapaboJIoua BpalleHUs

T) TUIIEPOOJION T BpaLICHUS

6 PaBHOnelcTByIOIIas] MaBICHUS HA TJIOCKUE CTECHKHU
a) P =p-ghe-S

6) P = p-husz6-S

B) P =pyh

r)P=P0+pgh

7 ®opma 3MIOpEl N30BITOYHOTO JABICHUS HA BEPTHKAIBHYIO CTEHKY mpH p0 = patm
a) HOJYKpyT

0) TpeyroJbHUK

B) mapaboia

T) IPSIMOYTOJIBHUK

8 DUKTHBHOE TENIO JABJICHUS HAOJIONACTCS, CCIH. ..
a) )KAAKOCTh HAXOJHUTCS HIDKE MOBEPXHOCTH

0) ’KMIKOCTh HAXOIHUTCS HAJ| TOBEPXHOCTHIO

B) B JIOOOM Cily4ae

T') HEBO3MOXKHO

9 MerTaneHTpuUuecKuil paguyc

a) rm = Jc / (zc-S)

0)mm=p/(pg

B)rMm=1J]/Ws

)t Mm=W/S

10 YcnoBue OCTOHYMBOCTH IUTABAFOLIMX TEI

a) hm > 0.3

6) hm <0

B) hm =0

r)hm<e

IIpumepHbIe BOIPOCH! K 3alIUTEe Ta00PaTOPHBIX PabOT, IPUMEHAEMBIe IS OlleHKH ocBoeHHs komnereHnuii OIIK-3, OITK-4:

JlabopatopHras padora M3mepenue ruapocraTudeckoro aasienus (Paszmen 1 'mnpocratuka):

1) 3ammcaTh ¥ pacmU(poBaTh OCHOBHOE ypaBHEHHE I'MAPOCTATHKH,
2) Jatp ompeneneHne BUAaM J1aBICHUS;
3) OOBSCHUTD TPUHIINI ICHCTBUS BaKYyMMETpA.

JlabopaTopHast paboTa Mccnenosanue ypaBHeHus bepHymnu u nocrpoenue auarpammsl bepraymnu (Pasnen 2 HanopHoe nBmkenne
BOJIBI B TPYOOITPOBO/IAX):

1) 3amucaTh ypaBHeHHe bepHYmM Ay 3eMeHTapHOU CTPYHKH HIEaNbHOH XHUIKOCTH M TOSICHUTH (PH3WYECKHH CMBICI
CllaraeMbIX;

2) OnpenenuTb CpeAHU THIPABIMUYECKUH YKIOH B TPYOOIIPOBOAE;

3) HavepTuTh NpHHIMIHAIBHYIO CXEMY J1a00paTOPHOI yCTaHOBKH.

[IpumepHBIE BOIPOCH! K 3alIUTE KOHTPOIBHBIX padoT, MpUMEHseMbIe Ul OlleHKH ocBoeHus kommeTeHuit OITK-3, OITK-4:

1) Omnwcath NPHUHIMI PENICHUS 3a1a4 Ha ONpe/eeHHe THIPOCTAaTHIECKOTO JaBICHHUS B TOUKE KHUIKOCTH;

2) B uém 3axmogaercs rpadoaHaIUTHUCCKHI COCOO OIPEAENeHHs CHIbI JaBICHUS HA IJIOCKHE TIOBEPXHOCTH;
3) [TpuBectn kIaccupuKaMiO U OCHOBHOE YpaBHEHUE JUIS BHIYMCICHUS MOTEPh HAIOPA;

4) JlaTh XapaKTepUCTUKY 00JIaCTEeH 30HBI TYpOYJICHTHOTO PEKUMA

5) OCHOBHBIE YpaBHEHHUS M X NPUMEHEHHE K Pacd€Ty KOPOTKHUX TPYOOIIPOBOIOB

[TpumepHbIe BONPOCHI K 3a4€TY C OLICHKOM, TPUMEHsIeMBbIe JIIs olleHKH ocBoeHus kommnereHui OITK-3, OITK-4:

1. ®u3nyecKre CBOMCTBA JKUIKOCTH
2. 'mapocraTuyeckoe 1aBlIeHUE U ero CBOWCTBA




3. TuddeperHnnansHble ypaBHEHHS PAaBHOBECHUS KUIKOCTU

4. NnterpupoBanue auddepeHuaIbHbIX ypaBHEHUH paBHOBECHS KUIKOCTEH

5. OcHOBHOE ypaBHEHHE THAPOCTATHKU. AOCOIIOTHOE, N30BITOYHOE, BAKYYMETPHIECKOE TaBICHHE

6. [TpuOopEI 1T U3MEPEHHSI THIPOCTATHUECKOTO AaBleHus. [IbesomMeTpuyeckas BHICOTa

7. lloTeHunanbHas 3Heprus Kuakoctu. [loTeHanpHpIii Hanop

8. OTHOCHTENBHBIN OKOH XUIKOCTH. [I0BEpXHOCTH PaBHOrO NaBICHUS

9. Cuna THAPOCTATHYECKOTO AaBIEHHS, IEHCTBYIOIIAS Ha IIOCKYI0 QUTYpy

10. Lentp naBneHus

11. Dmropa ruApOCTaTUYECKOTO JIABICHUS

12. Cuia rTHAPOCTaTHYECKOTO TaBJICHNS, NSHCTBYIONIAs HA IIMIHHAPHISCKHE TOBEPXHOCTH.

13. PaBHOBecHe MIaBaonux Tejl. ApxumenoBa cuia

14. Uentp BogousmenieHust, MetaueHTp. OCTONUNBOCTh MJIABAIOLINX TEJ

15. Knaccudukanus ABHKCHUN KUAKOCTH

16. OCHOBHBIE MTOHATHS U OTPEACIICHUS KUHEMATHKH KUIKOCTEH

17. Cucrema auddepeHuanbHbpIX ypaBHeHHN Difnepa A ABHKYIIEHCS KUAKOCTH

18. YpaBHeHHe Hepa3pbIBHOCTH ABMXKEHHUS JKUIKOCTH

19. Cucrema muddepeHIranbHBIX ypaBHEHUH IBIDKSHHUS BI3KOH (peaibHON) xuaKkocTH (ypaBHeHUs HaBbe-Crokca)
20. YpasHenue bepHymu U1 3J1eMEHTapHON CTPYHKU MCAIbHON U PeaNbHOM XKHUIKOCTU U IS TIOTOKA PEaJbHON XKUJKOCTU
21. T'eomeTpuueckas 1 dHepreTHYecKasi ”HTEpIpeTaluy ypaBHeHuil bepHynnu

22. OCHOBHOE ypaBHEHHE PABHOMEPHOT'O JABHKEHHS PEAIbHOM KUIKOCTU B MPAaBUIBHOM pPyCIie

23. PacnpenienieHre CKOPOCTEH M KacaTeIbHBIX HANPsDKEHUI 10 )KUBOMY CEUCHHMIO KPYTII0i TPpyObl IPH TAMHHAPHOM PaBHOMEPHOM
JBIKECHUH KUAKOCTH

24. Pacxon ¥ cpeaHsist CKOPOCTb IIPH JJAMHHApHOM PaBHOMEPHOM JIBU)KCHUH JKHJIKOCTH B KPYIJION TpyoOe

25. Tlotepu Hamopa, UX KJIacCH(pHUKALUS

26. OcHOBHBIE (POPMYIIBI IJISI OIICHKH COTIPOTHBIICHHUH 110 ITTHHE M MECTHBIX COMPOTHBIICHUI

27. Pe;xuMBI JIBHKEHUS KUIKOCTH, YnciIo Pelfinoabsaca

28. I'paduku Hukypanze

29. Kinaccuduxarust TpyoornpoBogoB. THIBI 3aa4 THAPABINYECKOTO pacuéra TpydopoBotoB. OCHOBHEIE pacuéTHBIC (GOPMYIIBI IS
pacuéra TpyOOIpPOBOIOB

30. OcoOeHHOCTH THAPABINIESCKOTO pacuéTa KOPOTKUX TPYOOIIPOBOIOB

31. OcoOeHHOCTH THAPABIMYECKOTO pacyéTa JUIMHHEIX TPyOOIIPOBOIOB

32. Knaccuduxanust orBepctrii. CKOPOCTh M PacXo]l HCTEUCHUS B aTMOC(Epy U IOJ] YPOBEHb IIPH IOCTOSIHHOM HaIope
33. Tunsl cxxatus cTpyH. MicredeHne >KuAKOCTH U3 OOJIBIIMX OTBEPCTUI

34. Knaccudukauns HacankoB. CKOPOCTb U PacXo P UCTEUECHNH XKUIKOCTU Yepe3 HaCaIKU

35. 'mapaBnudecKkue dJIeMEHTHl ceueHns kaHana. OCHOBHOE ypaBHEHHE paBHOMEpHOTO ABmkeHHA (popmyna [lle3n)
36. 'mapaBnu9ecKy HaUBBITOAHEHINI TOTIEPEUHBI MPO(UIb TpaNelenAaTbHOTO KaHaua

37. OCHOBHBIE THUIIBI 337124, CBA3aHHbIE C PACUETOM U MIPOEKTUPOBAHHEM KaHAIIOB

38. OrpanndeHNe CKOPOCTH JIBFDKCHUS BOJIBI IIPH PacueTe KaHAIOB

39. VaenbHas 3HEprusi CE4eHUs

40. Kputnueckast riryonHa, HOpMalibHasl [IyOMHA MOTOKa

41. Kkputuieckuii yKIoH

42. Bunbl cOCTOSIHUM TOTOKA

6.4. MeToqnyecKue MaTEPUAJIbI, ONIPEIeIAIONINE MPOIEXYPhI OLIEHHBAHUS

MeTtoanka OLleHKH KOHTPOJIBHBIX PadoT

ITpu 3ammTe KOHTPOIBHBIX PA0OT OLIEHUBACTCS JOCTIKEHIE 00YIarOIINMCS IIeJIel, TOCTaBICHHBIX B pa00Te B COOTBETCTBHH C
3aganueM. OIeHKa «3a4TEHOY» CTABUTCSA O0YJaromeMycs, €CIIM OH JOCTUT BCEX Iieliel, TOCTaBICHHBIX B Pa00Te, Pl BCe 3a0a4n
10 TeMaM, O(OPMHUIT UX COOTBETCTBYIOIIUM 00pa30M, CMOT IIPAaBIIBHO OTBETUTH IIPU HEOOXOJUMOCTH Ha BOIPOCHI IIPETIOaBaTeNs]
IO CYIIECTBY BBIIIOJHEHHOH pabOTHI.

MertoauKa OLEHKH 3aIUTHI Ta00PaTOPHBIX paboT MO JUCIUILIINHE

Bce paznenst 1abopaTtopHO# paOOTHI BBITIOIHEHBI B IIOJTHOM 00bEME B B COOTBETCTBUU € 3aJ[aHUEM U TIOJTHOCTHIO B TIOJIHOM 00heMe
MOJTy9€HBI OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI 10 TaHHOM Tematuke. [Ipu 3ammre 1abopaTOPHBIX padOT CTYACHTY 3a/1aeTCs ABa-TPU
BOITIpOCa 10 TeMe J1abopaTopHOii paboThL. B citydae oTBeTa Ha BCe MOCTABICHHBIC BOIPOCHI, 1a00paTOpHasi paboTa CUMTACTCS
3aIIAIICHHOM.

Meronuka npocraBieHus 3a4€Ta ¢ OLIEHKOU

3auéT C OLEHKOM M0 NUCUUIUIMHE HANpaBJIeH Ha OIICHKY 3HAHUH, yMEHUI 1 HaBBIKOB, XapaKTEPU3YIOIINX OCBOCHUE YaCTH
xomnerenuu OITK-3 u OIIK-4.

3ayéT ¢ OLEHKOH MO TUCIMIUIMHE CTaBUTCS 110 UTOraM OTBETa 00Y4aloIIerocsi Ha TpPU BOMPoca M0 AUCLMILIMHE, IPH 3TOM
YYUTBIBaeTCs paboTa 00y4JaIoIIerocs: B TeUeHHe ceMecTpa. [Ipu BHICTABICHUH OILICHKH ONPEIENACTCS CPEAHEB3BEIICHHAS BETMUUHA
13 OLIEHOK 3a TECTHI, 3aIIUTY Ja00paTOPHBIX paboT U KOHTPOJILHOU paboThl. Takke yIUThIBaeTCS padoTa Ha JISKIUSIX U KOHCTIEKTHI
BOIPOCOB, 3aJJaHHBIX [JIsl CAMOCTOSATENBHOI0 U3y4deHus. [Ipu ycnoBuM cBOEBpeMEHHOM cjaur KOHCIIEKTOB U BBIIIOJIHEHUHU Ha
3aHATHUAX U 3aLIUTHI Ja0OPATOPHBIX pabOT; HAMMCAHKS MPOBEPOUYHBIX TECTOB HE HIKE 9 MPaBUIBHBIX OTBETOB M3 10 U




CBOCBPEMEHHOM C/Iau¥l U 3aI[UTHI BHITIOJIHEHHOH 0e3 OIMO0K KOHTPOIBHON pabOThI OL[CHKA «OTINYHOY» BRICTABIAETCA O3

CIICIHUAJIBHOI'O CO6€C€,Z[0B3HI/I$I.

OTMeTKa «OTIIMIHOY CTaBUTCs, €CJIN PACKPBITBI U TOYHO yl'IOTp€6J'I€HLI OCHOBHBIC ITOHATHS; CYIITHOCTH BOITPOCOB PACKPhBITA
IOJIHOCTBHIO, BBIBOIBI 000CHOBaHEI U TI0CJICAOBATCIIbHBI.
O1MeTka «XOpOoLIo» CTAaBUTCH, €CIIN YaCTUYHO PACKPBITHI OCHOBHBIC MOHATUSA; B LICJIOM MaTepural u3jaracTcs 1rnojHo, 1o Cytu
BOITPOCOB; BBIBObI 000CHOBAHBI U MoCJICA0BATCIIbHEL.
OtmeTKa «YOOBJICTBOPUTCIBHOY» CTaBUTCA, €CJIN PACKPBITA MCHbBIIAA YaCTh OCHOBHBIX HOHHTHﬁ; HC JOCTAaTOYHO TOYHO
yHOTpe6J'IeHI>I OCHOBHBIC KaTCTOPHUU U MOHATHSA; HE JOCTATOYHO IMOJHBIC U HE CTPYKTYPHUPOBAHHBIE OTBETHI IO COACPIKAHUTIO
BOITPOCOB; BO3SHUKIIN HpOGJ’IeMH B 000CHOBaHUU BbIBOI0OB, aprMeHTaL[P[ﬁ.
OtMmeTKa CHCYHAOBJICTBOPUTCIIBHO» CTAaBUTCA B CJIy4ac, €CJIN HEC PAaCKPBITO HU OJHO U3 OCHOBHBIX HOHHTHﬁ; HC 3HAaCT OCHOBHBLIC
ONPEACIICHU KaTeI‘OpI/Iﬁ W IOHSATUH JUCHUTUINHBI; JOMYMICHBI CYIIIECTBEHHBIC HETOYHOCTU U OIIMOKU TIpU U3JIOKCHUU MaTepuaia.

7. YHEBHO-METOANYECKOE I TH®OPMALIMOHHOE OBECIHEYEHHUE JUCIUITIJIMHBI (MOZY JIS)

7.1 Pexomenayemast 1utepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBO, oA
JI1.1 |Yyraes Poman lMunpaBnvka: TexHHUECKass MEXaHHUKA JKUJKOCTH Mocksa: BACTET, 2013
PomanoBuu
7.1.2. Jlono/IHUTe/ILHAS TUTEpaTypa
ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI2.1 |Mrepenmuxt M. B. I'mppaBnmka: yueOHHUK AT By30B Mockga: KomocC, 2004
7.1.3. Meroauueckue pa3padoTku
ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, 0N
JI3.1 [Manerus Bmagumup | TmapaBnngeckuii pacu€T KOPOTKHX TPYyOOIPOBOJOB: METO. YKa3. H Hosocubupck: HI'ABT,
Huxomnaesuy, Canos KOHTp. 3agaHus mo CPC mist cTyneHToB Bcex crell. u GpopM oOydeHus 2002
Anexcanap
Hukonaesuu
JI3.2 | Maneirun Brnagumup | I'mapocratuka: METO/I. yKa3. M KOHTPOJI. 3a/1aHus 110 Hosocubupck: HI'ABT,
Hukonaesuu, Canos camocTosTensHOI padoTe cTyneHToB (CPC) (st cTya. Beex cren. u 2005
Anexcanap (hopM 00yueHus1)
Hukonaesuu
JI3.3 | CanoB Anexcannp I'mnpasnuka: MeTo. yka3. k 1ad. padotam Hosocubupck: HI'ABT,
Hukonaesuu 2008
JI3.4 [T'epyc TaTbsHa T'unpaBnuka: MeToq. yKa3. ¥ KOHTPOJL. 3aJaHus IS cTyneHToB ¢ak. mo | HoBocubupck: HI'ABT,
MBaHoBHa, cren. "T'uaporexH. cTp-Bo" 2009
Muxaiinosa TaTbsiHa
HuxkonaesHa
JI3.5 |IMmmumenxo TatbsHa | Bogwsle mytu cooOmenus u ruaporpadus. PapnomepHoe nemxenne B | HoBocubupek: CI'YBT,
BukroposHa, OTKPBITHIX pycliax: yueOHoe nmocodue 2021
CammopuHa AnrHa
AHzipeeBHa
JI3.6 | Kanamnukos MexaHnKa XUIKOCTH ¥ ra3a: yaeOHO - MEeTOINIECKOe ITocoOue Hosocubupck: CI'YBT,
Apcenuit 2021
AnexcaHapoBUY,
MuxaitnoBa TaTbsiHa
HuxkonaeBna,
[Innunenxo TaTpsiHa
BuxroposHa
7.2 Ilepeuenb pecypcoB HH(POPMALMOHHO-TEIeKOMMYHUKAMOHHOM ceTH ""UHTepHeT"
91 | CnpaBouno-npaBoBas cucteMa «Koncymprantliroc» [DnekTpoHHBIN pecypc] — Pexkum moctyna: cBOOOIHBIH. — 3ariI. ¢
9KpaHa
32 | Hayuno- texamueckas 6nbmmorexa «CI'YBT» [OnextponHslil pecypc] — Pexum moctyna: cBoOOIHBIH. — 3ari. ¢ 3kpaHa

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUIIVIMHBI (MOY JIS)

Haznauenwue Ob6opynoBaHue
Jlabopatopust  rugpaBmuku - | Komrurekt yueOHOM MmeOemm; JlaGopaTtopHble cTeHmpl: «V3ydeHme mapaMeTpoB paboOTHI
y4aeOHas ayIUTOpHS JUISL | IEHTPOOEKHBIX HACOCOBY»; «3aKOH COXPAHEHUS YHEPrHU B SKUAKOCTH»; «MeXaHHKa XHIKOCTHY;
HPOBECHUS JabopaTopHbIX | «/[MHaMHuUeckoe paBHOBECHE SKHKOCTI
3aHATUI
YuebHas ayAUTOpUS quis | Kommiekt yaeOHOI Mebenn; MaxkeTsl: pedHO# Oyi, 2 IIT.; pedHble HaBHUTAIlMOHHBIE (hoHApH, 6
HpOBEACHUS HNPaKTUYECKUX | IUT.; HABUTAI[MOHHBIE 3HakW 10 INT.; MCTOYHMKM NHTAHUS HABHTALIMOHHOTO oOopymoBaHMs, 3
3aHATHH IIT.; 3eMJIeCOC; Y 4eOHO-HaMIsIHbIE ITI0COOMS: HAaBUTAIMOHHBIC 3HAKH, 6 IIT.




JlabopaTopusi ~ HaBHUTaLIMOHHOTO
00opyoBaHUs - y4eOHast
aymuTopus U1 TPOBEACHHSA
71a00paTOPHBIX 3aHITHH

KommuiexT ydqe6HOM MeOenu; MakeTsl: pedHOi Oyil, 2 IIT.; pedHble HAaBHUTaLMOHHBIE (OHApH, 6
IIT.; HABUTalMOHHbIE 3HaKM 10 INT.; MCTOYHMKH ITMTaHWs HAaBUTALMOHHOTO oOOpymoBaHus, 3
IIT.; 3eMJIECOC; Y 4eOHO-HaMISIHbIE TTOCOOMS: HABUTAIMOHHBIE 3HAKH, 6 IIT.

YuebHas ayJIUTOpHs quist | AyautopHast nocka; Komruiekt yde6HOM Mmebenu; MynsrumenuitHoe o0opymoBaHHE: HPOEKTOP
MPOBEJCHHS TEKYIIET0 KOHTPOJIA | (CTalMoHapHBIH), 3KpaH (cTamuoHapHsbli), I[TIK (mepeHocHoi)

Y TIPOMEKYTOYHON aTTeCTalllH

YuebHas ayJAUTOpHs quist | AynutopHas nocka; Komrurekt ydeOHOM Mebenn; MynsTumenuitHoe o0opymoBaHHE: HPOEKTOP
MIPOBEICHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTauoHapHbIi), [1IK (mepeHocHOH)

JIEKI[OHHOTO TUIIA

YuebHast ayJUTOpPHS Juist | AynuropHast pocka; Komruiekt ydeOHON MeOeny; MymbTuMenuiiHoe o0OpyHOBaHHE: MPOEKTOP
IIPOBEIEHUS 3aHATHH | (CTAIlOHAPHEIN), 3KpaH (cTanuoHapHsIii), [TK (mepeHoCcHOI)

JIEKLMOHHOT'O TUIIA

VYuebHas ayUTOpPUS Juist | AynuropHast pocka; Komruiekt ydeOHOW Mebeny; MynbTuMenuiiHoe o0OpyHOBaHUE: MPOSKTOP
MPOBECHUS 3aHATHUH | (CTAIlMOHAPHEIN), 9KkpaH (cTaruoHapHbIi), [TK (mepeHocHO)

JICKIMOHHOTO THIIA

YuebHas ayJUTOpHs quist | AynutopHast nocka; Komrurekt yge6HOM Mmebenn; MynsrumenuitHoe o00pymoBaHHE: HPOEKTOP

MPOBEICHUS MPAKTHYECKHX | (CTAllMOHAPHEIN ), 3KpaH (cTanmoHapHsIi), I[1IK (mepeHocHoi)

3aHATUI

ITomemenue qutst | Komrmiekt yaeGHOiT MeOenu Ha 15 1mocafouHbIX MECT.

CaMOCTOSITENIbHOM pa6otsl | [IK — 10 mT., noakmoyeHHbIX K cetd "MHTepHeT" u 00ecrneunBalomuX JOCTYIl B 3JIEKTPOHHYIO
00yJarouuxcst “HGOPMaLIMOHHO-00Pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

YuebHas AyAUTOPUS quis | AyoutopHast nocka; KoMruiekT ydeOHOH Mebenu; MynpTumenuitHoe o0OpymoBaHHE: HPOEKTOP
IIPOBEICHUS TPYHNIOBBIX | (cTanmoHapHEIN), 3KkpaH (crannoHapHbI), [TK (repeHocHO)

WHIUBHUYaJIbHBIX KOHCYJIbTAIUHN




