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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

1.1. eab u3yyeHusi AMCIUIIUHBI.

enbro n3yueHust TUCHUIUIMHBI «[ WapaBiIuKa U TUIPABIUUECKUN TTPUBOI»
SIBJISIETCS - OCBOEHHUE TEOPETUUECKUX OCHOB U PACUETHBIX METOJIOB JIJIsl PEIIECHNUS 3a7a4 B
00J1aCTH TUIPABIMKHU U CUCTEM THIPOTNPHUBOIA, HEOOXOAUMBIX MPH U3YUYESHUH
CIICIMAJIBHBIX JUCHUIUIMH U B MHXEHEPHOU JEeSTEILHOCTH.

1.2. 3agaum u3y4eHusi AU CIUIIHMHBI.

3agadyeil U3ydeHUs] OCHOBHBIX MOJIOKEHUM THAPABIUKU SBISIETCA - OCBOCHHE 0a30BOM,

(byHIaMEHTAIBHOM YacTU JAUCHUIUIMHBIL, HEOOXOAUMON [Iii TIOHUMAaHHUS TEOPUU

I'nApOIIPHUBOJI0OB )51 Ir'maApOaBTOMATHKH, ITUPOKO IMPUMCHACMBIX B Pa3INYHBbIX

TPAaHCIIOPTHBIX CUCTCMAX U C/X TEXHHKE. OBJIaI[eHI/Ie O6IHI/IMH HHXCHCPHBIMHU MCTOAAaMU

THAPABINYCCKUX PACUYCTOB THUIIOBBIX THAPO- W IMHECBMOCHCTEM CEIbCKOXO03SMCTBCHHOMN

TCXHUKEC..

1.3. Mecro nucuumiannbl (moayJsi) B crpykrype OIIOIL
Hucunmnaa 51.0.04.12 T'mapaBiavka v rUApaBIMYECKUN MPUBOJI PEAU3YETCS B
pamkax [IpeameTHO-coaepxaTeapHOr0 Moy oos3arensHoi yactu OITOIN.

1.4. [InanupyemMple pe3yabTaThbl 00y4eHHS MO JUCUMILINHE (MOIYJII0).

[Ipouecc wu3yuyeHus AUCHUIUIMHBL «l'WapaBiAvKa W TUIPABIMYECKUN MPHUBOJ»
HaIpaBJieH Ha (OPMUPOBAHUE CIEYIOUIUX KOMIIETEHIHA:

OIIK-4 CnocobeH peann30BbIBaTh COBPEMEHHBIE TEXHOJIOTMH U OOOCHOBBIBATH UX
MIpUMEHEHUE B MPOPECCUOHAIBHOMN AESITEIbHOCTH;

Koa n IInanupyeMble pe3yJbTaThl 00yYeHUS
HauUMeHOBaHHe MHINKATOPBI J0CTHKEHHS KOMIIETeHIH 0 ucIUIIHHE
KOMIICTCHIIUH
3HaTh! 3Haer:
-  OpUHUUIOBl  paboTBl  COBPEMEHHBIX | MPUHLUIHAIBHBIE CXEMBI,
TEXHOJIOTUH u CHOCOObI UX | KOHCTPYKTUBHOE YCTPOMCTBO,
UCTOJB30BAHUS JUISL pEUIeHHs 3aaay | pabouue mpolecchl, paBuia
npodeccnoHalbHOM 1eATEeNbHOCTH AKCILTyaTali, OCHOBBI TEOPUU
OIIK-4 U pacuéra rnapaMeTpoB
npodeccnoHanIbHOTO
000pyIOBaHUsl.
YMers: Ywmeer:
000CHOBAaHHO BBIOMPATh COBPEMEHHBIE 000CHOBATH BHIOOD
TEXHOJIOTMH U UCIOJIb30BaTh UX I PEIIEHUSI | COBPEMEHHBIX
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3a/1a4 Tpo(heCCHOHATTLHON ACATEIHbHOCTH

UH()OPMAIIMOHHBIX TEXHOJIOTHH
1 UCIIO0JIB30BaTh UX IJIsA
pelieHus 3a1a4
npodecCHoHATBLHOM
JICSATEIbHOCTH

Bnaners:

HaBBIKAMHU paOOTHI C COBPEMEHHBIMHU
TEXHOJIOTHUSIMH, CIIOCO0aMH UX
WCTIOJIB30BaHUS JIJIsl PEIICHHS 3319
npodeccCHoHALHOM IeATEIBHOCTH

Bianeer:
HAyYHO-TEXHUYECKOH
uHpopManuei, 0Te4ecTBEHHBIM
1 3apyOEKHBIM OIBITOM;
MeToaaMu cOopa U aHanu3a
MCXOJHBIX TAHHBIX JJIs
BBITTOJIHEHUS PACUETOB U
MPOEKTUPOBAHUSI YCTPOIICTB,
MEXaHU3MOB U CHCTEM TI0
HAIPABICHUIO MTOATOTOBKU
«ATPOUHKEHEPUS».

Il. COAEP’ KAHUE U OB BbEM JUCHHUIIJIMHbI

Ounas popma o0yuenust

HaumeHnoBaHue AyIUTOpPHBIE 3aHATHS

Pa3IesIoB U TeM Bcero JIK

113

1B Cam. pa0.

Pazgen 1. «OcHOBBI
THAPABJIUKHU

Tema 1. I'mapocraruka. 4
Cunsl neiicTByrolue Ha
XKUAKOCTb. JlaBneHue u
€ro CBOWCTBA

Tema 2. KunemaTtnka u 6
NUHAMHUKA KUIKOCTH.
Pexxumebl TeueHuUA.

10

Tema 3. MecTHbIE 4
TUJIpaBIMYECKUE
COIPOTHUBIICHUS.
I'mppaBinueckuii pacyér
Tpy6o1poBo10B.OCHOBHBIE
BH/Ibl MEXAHU3MOB.

10

Tema 4. I'mapaBianueckuii 4
yaap. [Totok ¢
OTPaHUYHBAIOIIIMH €0
CTEHKaMH.

3ayeTr

~

Hroro 3a 3 cemecTp 72 18

36

18

Paznen 2.
I'mppaBiauveckue




HACOChI, 00hLEMHDbIE
THAPOMAIIUHBI U
rHApONnpPUBOAbLI. Buabl
THPONPHUBOI0B

Tema 5.
bananc
JIOTIACTHOM
OcHoBHOE ypaBHEHUE
JIOTIACTHBIX HACOCOB.
DKCIUTyaTalluOHHbIE
pacuéThl HACOCOB.

SHEPIUU B
Hacoce.

16 18

32,9

10.

Tema 6.

BuxpeBbie u  cTpyiiHbIE
HAacCOCBhI.
l'unponunamudeckue
nepeiayu.

18 16

32,9

11.

Tema 7.

OOBEMHEBIE
THIPOMAIINHBI.
I'mppoannaparypa.
I'unpoycunurenu u
THJIPOJIMHUY.

20 20

32,9

12.

DK3aMeH

0,3

13.

Hroro 3a 4 cemecTp

54 54

98,7

14.

UTOI'O:

288

72 90

254,7

15.

B T.4. IPAKTHYECKasA
MoAroToBKa

OuHo-3204Has popma 00yueHHs

Ne
n/n

HaumMmeHoBaHue
pa3aesioB U TeM

Bcero

AyIMTOpHBIE 3aHATHS

JIK 113 JIb

Cam. pa0.

Pazgen 1. «OcHOBBI
THAPABJIUKHU

Tema 1. I'mapocraruka.
Cunsl neiicTByrolue Ha
KUAKOCTb. JlaBneHue u
€ro CBOMCTBA

33

Tema 2. Kunemartnka u
IUHAMHUKA KUIKOCTH.
Pexxumebl TeueHu.

33

Tema 3. MectHble
TUJIpaBIMYECKUE
COIPOTHUBIICHUS.
I'mppaBinueckuii  pacyér
Tpy6o1poBo10B.OCHOBHBIE
BH/Ibl MEXAHU3MOB.

33

Tema 4. T'mppaBnuueckuii
yzaap. ITorok c
OTPaHUYMBAIOUIMMU  €r0
CTEHKaMH.

33




3aueT

~

Hroro 3a 7 cemecTp

132

Paznen 2.
I'mppaBiauveckue
HACOCHI, 00bEMHDBIE
THAPOMAIHHBI "
THIPONPUBO/IbI.

Tema 5.

bananc SHEpPruu B
JIOTIACTHOM Hacoce.
OcHoBHOE ypaBHEHUE
JIOMACTHBIX HAacOCOB.
DKcIuyaTalluoOHHbIE
pacdEThI HACOCOB.

40,9

10.

Tema 6.

BuxpeBble u  cTpyiiHbIE
HacoCBHI.
I'mpponnnamuyeckue
nepeayu.

40,9

11.

Tema 7.

O6béMHBIE

TUIPOMAILIUHBL.
I'mppoanmnaparypa.
I'mppoycunurenn u
THJIPOJIMHUM.

40,9

12.

KonTtpons

13.

KoncyinbT.

14.

DK3aMeH

0,3

15.

Hroro 3a 8 cemectp

1227

16.

UTOIO:

288

254,7

17.

B T.4. IPaAKTHYIECCKasd
MMOATr0TOBKA

3aouHas popma 00ydeHHs He peaiu3yercs

OneHka 0CBOEHHUs 00YYalOLMMUCS COAEPKaHUS TUCHUIITMHBI (MOYJIsl) BKIIIOYAET

111. OIEHOYHBIE MATEPHAJIBI JUISI TPOBEJIEHUS ATTECTAIIMMA
OBYYAIOIMXCS MO JUCLHUIIJIMHE (MOYJIIO)

TEKYLIUH KOHTPOJb YCIIEBAEMOCTH U MPOMEXKYTOUHYIO aTTECTALUIO O0yUYaIOIIUXCA.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OO€CTeYrBaeT OILICHMBAHHUE XOJla OCBOCHUS
JTUCHUIUIMH (MOAYJIEH) U OCYIIECTBIIACTCS ¢ TIOMOIIBIO CISAYIOIIUX OIEHOYHBIX CPEICTB:
KOHTPOJIbHBIE paOOThI, TECTOBBIC 3a7jaHusl. BHyTpuceMecTpoBas aTTecTalus IpOBOJIUTCS B

(hopMe KOHTPOJIBHBIX padoT.




[IpomexyTouHasi arrecTanus OOY4YarONIMXCS — OLICHMBAHHUE MPOMEKYTOUHBIX U

OKOHYATCJIBHBIX PE3YJIbTATOB O6y‘I€HI/ISI 110 JUCHHUIIIMHAM (MOI[YJIHM) OCYHCCTBIIACTCA B
BHUAC KOHTPOJIBHBIX pa60T, pe(bepaTOB N 3K3aMCHa C HCIIOJIb30BAHUCM CIICAYIOIIUX
OOCHOYHBIX MATCPHUAJIOB: IICPCUCHL BOIIPOCOB K 9K3aMCHY, TUIIOBBIX KOHTPOJIbHBIX pa60T.

w

4
5
6.
.
8
9

OueHovHble CpeacCTBA.
Ilpumepnas memamuxa pegpepamos

O6mast popMyia 1y1st HIOTEPh HATIOPA TI0 IJTUHE TIPH YCTAHOBUBIIEMCS
PaBHOMEPHOM JIBUKEHHUH KUIKOCTH.

[Torepu Hamopa 1o JUIMHE NP JJAMUHAPHOM PAaBHOMEPHOM JIBUYKEHUU YKUKOCTH.
Pacnipenenenne ckopocTei Mo )KUBOMY CEUEHHUIO B LIMIIMHIPUYECKON TpyOe nmpu
JaMUHAPHOM PEXHME.

Koaddumment apcu npu 1TaMUHApHOM JIBH>KEHHH.

[Torepu Hanopa npu TypOyJI€HTHOM PaBHOMEPHOM JBUKEHHUH KUIAKOCTH.

MexanusMm TypOyIu3aIuy NOTOKa: MPOIECC MepEeMeIIBaHus.

. SInpo TeueHus: U NPUCTEHHBIN (IOTPaHUYHBIN) CIOM.

TpyOonpoBoABI ¢ HACOCHOM MOAAUEH KUIKOCTH.

['mpopaBnuueckuil ynap.

10.TTonsiTue 06BeMHOM TUAPOMAIIMHBL. Hacock

11.TTonsiTe 0OBEMHOM TUAPOMAIIMHEL. [ UapOIBUTATENH.

12.Hamop Hacoca. XapakTtepuctuka. [[puHIIUT TOCTPOEHHUS XapaKTEPUCTUKH.

13.Knaccuduxarus OI'M. [IpuHniunuansaeie cxembl 00beMHbIX TuApoManind (OI'M).

KOHCTp}IKTI/IBHI)Ie CXCMBbI

14 Knaccudukamus OI'M. [TopuineBsie Hacochl. KOHCTPYKTUBHBIE CXEMBI

15.Knaccuduxarus OI'M. Buasl BO3BpaTHO-TIOCTYIIATEIBHBIX THAPOMAIIIHH.

KOHCTpyKTHBHBIE CXEMBI

16.Knaccuduxarus OI'M. Buasl poTopHbIX ruapoManivii. KOHCTPYKTHBHBIE CXEMBI.

17 Knaccuduxarus OI'M. IllecTtepennplie HACOCHI C BHEIITHUM

3allCITIJICHUEM. KOHCTpYKTI/IBHBIe CXCMBHI.

18.0003Ha4yeHNE ANEMEHTOB TUIPO- ¥ THEBMOCUCTEM.
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19.11punun nefcTBus TuaponpuBo10B.HacOCHBIM, aKKyMyISTOPHBIIA.

20.13mepenue pacxoaa. MaccoBblil pacxo/1 1 00bEMHBIN pacXo/bl, yCTPOHCTBA U
METOIHKHU.

21 MarucTtpanbHblid, CIEIAIINN THAPOTPUBO/I.

22.3aMKHYTBIM ¥ Pa30MKHYTBIN THIPOTIPUBO/I.

23.I'mapoanmnaparypa ruporpuBOIOB.

24 .T'unpopacnpeaenuTeNu, KiacCupuKaIus.

25.I'uapoapoccenu U JpOoCCeTUPYIOLIUe THAPOPACTIPEACIUTENH.

26.ITocTostHABIC IpOoccenu. JlamuHApHBIE U TYpOYJICHTHBIC IPOCCETH.

27.[lpoccenbHbIC PETYISTOPHI.

28.30710THUKOBBIE THIPOPACTIPEACTUTEIH.

29.CxeMbl, KOHCTPYKIIHSI 30JIOTHUKOBOTO JIPOCCETBLHOTO PACTIPESITHTEIIA.

30.TeueHue )kUIKOCTH Yyepe3 padoune OKHA 30JI0THUKOBBIX APOCCENEH.

31.KoaduimenT pacxo/ia 30JOTHUKOBBIX PETYIUPYEMBIX APOCCENECH.

32.XapaKTepuCTUKU UI€ATHLHOTO YETHIPEXPOCCEIBHOTO 30JI0THHKA.

33.CrpyiiHblil ruApOpacIpeIeIUTeNb U THAPOPACIPEIEIUTEND COIIO-3aCIOHKA.

34.T'unpasnnyeckue kiamanbl. [lepenuBHoi kinaman. TedeHns B HEM.

35.'mnpaBnuyeckue kiananbl. [IpenoxpanurenbHbiil kianaH. TedueHus B HEM.

36.'mnpaBnuyeckue Kiananbl. PeyKiimoHHbIN KianaH. TedeHus B HEM.

37.Pacder ruIpoKIIanaHoB.

38.00beMHOE peryaupoBaHUe CKOPOCTH BBIXOJHOTO 3B€HA THAPOIPHUBOIA.

39.CpaBHeHMEe crIOCOOOB peryJIUpOBaHUS THAPOIPUBOIOB.

40./IpoccenbHublit criocod perynupoBanust OI'TI ¢ ycTaHOBKOM apoccess Ha BXOJE B
TUIPO/IBUTATEITb.

41.dpoccenbHblil ciocod perynuposanust OI'TI ¢ ycTaHOBKOM Apoccesns Ha BIXOAE U3
TUIPOIBUTATEIIS.

42.Ipoccenbhblii ciocod perynupoBanus OI'TI ¢ ycTaHOBKO# Apoccens mapauieabHO
TUAPOABUTATEIIO.

43.0OCcHOBHBIC TTApaMETPHI IPUBOIA.



44 Pacrnionaraemasi 1 moTpeOHast XapaKTepUCTUKU THIPOIIPUBO/IA.
45.CtaTnyecKue XapakTepuCTUKU 00bEMHOTO THAPOTIPUBOAA C APOCCETBHBIM

peryaupoBaHUEM.

Tunoevie KonmpoabHble padon bl

1. Cocyn 3amosiHeH BooM, 3aHuMarolel oobem W1=2 m3. Ha

CKOJIbKO YMEHBIIUTCS U YeMy OyIET paBEH 3TOT 00HEM MPU YBEITUICHUH
JaBJeHUS Ha BeanunHy Ha BenuuuHy 200 6ap mpu temneparype 20 °C ?
Monynbs 00BEMHOM YIIPYTrOCTH AJIs BOJBI IIPU JAHHOW TEMIIEpaType
Eo=2110 MIlIa.

2. Kanuctpa, 3anoiHeHHass OCH3MHOM U HE COJEpIKaIlasi BO31y-

Xa, Harpenach Ha couHile 10 Temneparypsl 50 °C. Ha ckobKO MOBBICHUIIOCH
Obl JaBJjeHNE OCH3MHA BHYTPHU KAHUCTPHI, €CJIM Obl OHA ObLJIa aOCOTIOTHO
xectkor? Havanbnas temneparypa 6ensuna 20 °C. Moayias o0beMHOM
ynpyroctu 6eH3una npuHsath paBHbiM Eo =1300 Mlla, koaddunment
TeMIiepaTypHoro pacmmpenus ft =8 -10 1/rpan.

3. IlnotHocTh Macia AMI'-10 npu temniepatype 20 °C cocTaBiis-

et 850 kr/m3. OnpeaenuTts MIOTHOCTh Macja MpH MOBBIIIIEHUH TEMIIEpaTy-
pol 10 60 °C u yBenuuenuu aasieHus ¢ armocdepnoro (p1=0,1 MlIla) no
p2=8,7 MlIla. Monynb o6bemHoOit ynpyroctu maciia Eo =1305 MlIla, Temrme-
patypsbiif koddduruent Bt = 0,0008 1/rpax.

4. Onpenenutb 00BEMHBIN MOYJb YIPYTOCTH KUAKOCTH, €CIIN

oA AeicTBUeM rpy3a A maccoil 250 Kr nopIiieHb Npouei pacCTOSIHUE

Ah =5 mM. HauanpHas BeicoTa nosoxenus nopias (6e3 rpy3a) H= 1,5 m;
muametp nopias d = 80 MM u pezepByapa D = 300 Mmm; BricOTa pe3epBya-
pa h = 1,3 m. Becom nopurnst mpenedpeus. PesepByap cuntath aOCOMIOTHO
AKECTKHUM.
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5. B mmmHapuueckuit 6ak auametpoM 2 M 10 ypoBHs H= 1,5 m

HAJUTHI BojJia M OCH3WH. Y POBEHb BOJIBI B IHE30METPE HIKE YPOBHS OCH-
3uHa Ha h = 300 MmM. OnipenienuTh BeC HaXoAsIIerocs B 0ake OEH3MHA, €CIIU
p6= 700 xr/m3.

il [t =
] o H B
Bota — - — =
D

6. OnpenenuTh JaBiIeHUE PO BO3/IyXa B HAIIOPHOM OaKe 10 MoKa-

3aHHIO PTYTHOTO MaHoMmeTpa. Kakoit BeicOoThl H 0KEH OBITH MHE30METP
TUTISL UBMEPEHUs TOro ke aaBiieHus po? Beicotel h=2,6 M; h1=1,8 m;
h2=0,6 m. IlnmotHOCTH pTYyTH p= 13600 KT/M3, BoABI p= 1000 KI/M3.

/. Onpenenutsb cuity F, 1eHCTBYIONTYIO HA IIITOK THOKOM Jua-

¢bparmsl, eciiu ee quamerp D =200 Mm, okazaHusi BAKyyMMETpa pBaK =
0,05 MlIlIa, Beicota h = 1 m. [Inomaaeto mroka npenedpeus. Halitu abeo-
JIOTHOE JIaBJICHHE B JIEBOU MOJIOCTH, eciid ha = 740 mm. pT. CT.



* Der

8. Cucrema u3 IBYyX MOPIIHEH, COSTUHEHHBIX IIITOKOM, HAXOJIUT-

csl B paBHOBecud. ONpeieNIuTh CUITy, COKUMAIOIIYIO IPYKUHY. JKUAKOCTB,
HaxoAs1IasiCa MEX/1y MTOPIIHAMU U B 0aUKe — MacJio ¢ MIIOTHOCTHIO

p = 870 xr/m3. Huametpsl D =80 mm; d = 30 mm; BbicoTa H = 1000 MMm; u3-
owsitounoe aasnenue p0 = 10 klla.

Po

Q H

h
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Tecm

Bapmuanr 1
1.1. Yo Takoe ruapoMexaHuKa’?

a) HayKa O JABWKCHUU KUIKOCTH,

0) HayKa O paBHOBECHUH KUJKOCTEH;

B) HayKa O B3aUMOJICUCTBUM >KUKOCTEH;

') HayKa O paBHOBECHUU U JBUKEHUU KUJIKOCTEH.

1.2. Ha kakue pa3zeinbl AeTUTCs THIPOMEXaHUKa?

a) TUAPOTEXHHUKA U TUIPOTEOIOTHS,

0) TexHHYecKasi MeXaHUKa U TeOpEeTUIYeCcKasi MEXaHUKa;
B) THJIPaBIMKA U THIPOJIOTHSI;

') MEXaHUKA KUJIKUX TeJl U MEXaHUKa ra3000pa3HbIX Tel.

1.3. Yto Takoe KUAKOCTH?

a) GM3UIECKOE BEIIECTBO, CIIOCOOHOE 3aITOTHATD ITyCTOTHI,

0) ¢puznueckoe BElecTBO, CHOCOOHOE U3MEHSTh (POPMY O[] IEHCTBUEM CHIT;
B) U3NYECKOE BEIIECTBO, CIIOCOOHOE U3MEHSTh CBOM 00bEM;

T) (hU3HUYECKOe BEIIECTBO, CIOCOOHOE TCUb.

1.4. Kakas 3 3TUX KUOKOCTENA HE ABIACTCH KAIIEJIbHOU?

a) pTyTh;

0) KepocuH;
B) HE(Th;
T) a30T.

1.5. Kakas u3 3TuX )KHUIKOCTEH HE SBISETCS ra3000pa3HOi?

a) *KUJKUH a30T;
0) pTyTs;

B) BOJIOPO/T;

T') KUCTIOPOJ;

1.6. PeantbHOM KUAKOCTHIO HA3BIBAETCS KUIKOCTH

a) HE CYIIECTBYIOIIAs B IPUPOJE;

0) HaXOASIIAsACS TIPU PEATHHBIX YCIOBUSX;

B) B KOTOPOU NPUCYTCTBYET BHYTPCHHEE TPEHUE;
T') criocoOHast OBICTPO UCTIAPSATHCA.

1.7. UneanpHOM XKUIKOCTHIO HA3LIBACTCS
11



a) )KMJIKOCTh, B KOTOPOM OTCYTCTBYET BHYTPEHHEE TPEHUC;

0) )KUJIKOCTb, MOJIXOSINAS I IPUMECHEHUS;

B) *KUIKOCTb, CIIOCOOHAsS CYKUMATHCS;

T') )KUJKOCTh, CYIIECTBYIOIIAS TOJBKO B ONPEICTICHHBIX YCIOBHUSX.

1.8. Ha kakue BUbI pa3aenisioT ACHCTBYIOIIME HA KUAKOCTh BHEIITHUE CHUIIBI?

a) CUJIbl MTHEPLUU U MOBEPXHOCTHOTO HATSKECHHUS,
0) BHYTpEHHHE U IOBEPXHOCTHBIE;

B) MAacCOBBIE€ U IOBEPXHOCTHBIE;

I') CHJIBI TSDKECTHU U JABJICHUS.

1.9. Kakue cuibl Ha3bIBalOTCS MAaCCOBBIMH?

a) CWJIa TSHKECTH M CUJIa MHEPIIHH,

0) crita MOJIEKYJIIpHAs U CHUJIa TSHKECTH,
B) CHJIa MHEPIIMU U CHJIa IPaBUTAIIMOHHAS,
T') CUJIa IaBJICHUS U CHJIa TIOBEPXHOCTHAS.

1.10. Kakue cuiibl Ha3bIBaIOTCSI TOBEPXHOCTHBHIMU?

a) BBI3BaHHBIE BO3JICHCTBHEM 0OBEMOB, JISKAIUX HA TTIOBEPXHOCTH KUJKOCTH;

0) BBI3BaHHBIC BO3/ICHICTBUEM COCEIHUX 0OBEMOB KUAKOCTH U BO3ICUCTBUEM JIPYTUX TET;
B) BBI3BaHHBIC BO3/ICHCTBUEM JIaBJICHUSI OOKOBBIX CTEHOK COCY/a;

T') BbI3BaHHBIE BO3JICHCTBHEM aTMOC(EPHOTO JIaBICHHSL.

1.11. ’KuakocTs HaxoguTcd oA aaBiieHueM. YTo 7To o3HauyaeT?

a) JKUJKOCTh HAXOJUTCSI B COCTOSIHUU MTOKOSI;
0) )KHJIKOCTh TCUET;

B) Ha KUJIKOCTb JICUCTBYET CHUJIA;

I') )KUIKOCTh U3MEHAET (hopMmy.

1.12. B xakux equHUIIAX U3MEpsieTcs JaBieHue B cucreMe uzmepenus CHU?

a) B MacKasix;
0) B KOYJISIX;
B) B Oapax;

') B CTOKCaX.

1.13. Ecii naBiaeHUE OTCYUTHIBAIOT OT a0COJFOTHOTO HYJISI, TO €T0 Ha3bIBAIOT:
a) IaBJICHUE BaKyyMa;

0) atMoc(epHbIM;

B) U30BITOYHBIM;

') a0COJTIOTHBIM.
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1.14. Ecnu naBieHUe OTCYUTHIBAIOT OT OTHOCUTEIBHOTO HYJISI, TO €r0 Ha3bIBAIOT:

a) aOCOJIIOTHBIM;

0) atMochepHbIM;

B) N30BITOYHBIM;

I') JaBJICHUE BaKyyMa.

1.15. Ecim AaBJICHUC HHUXKC OTHOCUTCIIBHOT'O HYJIAA, TO €0 HAa3bIBAIOT:

a) aOCOJIIOTHBIM;

0) atMoc(epHbIM;

B) N30BITOYHBIM;

I') JaBJICHUE BaKyyMa.

1.16. Kakoe naBieHue 0OBIYHO TIOKa3bIBAET MAHOMETP?

a) abCOTIOTHOE;

0) U30BITOYHOE;

B) aTMoc(epHoE;

I') JaBJICHUE BaKyyMa.

1.17. Yemy paBHO aTMOC(EPHOE JaBICHUE MPU HOPMAJILHBIX YCIOBUAX?

a) 100 MlIla;
0) 100 kITa;
B) 10 I'Tla;
r) 1000 ITa.

1.18. JlaBnenwue onpeaemnseTcs

a) OTHOILIEHUEM CHUJIBL, JEHCTBYIOIIEH HA KUIKOCTh K IUIOLIAAN BO3ACHCTBUS;

0) mpou3BeIcHNEM CUJIbI, IEHCTBYIOIIEH Ha KUIKOCTh Ha TUIOIIAIh BO3ACHCTBUS;

B) OTHOIIEHUEM ITUIOIIAIA BO3ICUCTBHSI K 3HAUYCHUIO CUJIBI, JCHCTBYIOIICH HA KUIKOCTH;
') OTHOILIEHUEM Pa3HOCTH JIEUCTBYIOLIMX YCUIIUH K TUIOLIAAN BO3ACHCTBUS.

1.19. Maccy KuAKOCTH 3aKIIOYEHHYIO B €JMHHIIC 00beMa Ha3bIBAIOT

a) BECOM;

0) yAeIbHBIM BECOM;

B) YJI€JIbHOM IJIOTHOCTBIO;

I') IJIOTHOCTBIO.

1.20. Bec uakocTu B eauHUIIE 00beMa HA3BIBAOT

a) IJIOTHOCTHIO;
0) yIeIbHbIM BECOM;

13



B) yIEIBHOU MIIOTHOCTHIO;
') BECOM.

Bapuanr 2
1.21. ITpu yBenu4eHUH TEMIIEPATYPbl YICTbHBIN BEC KUIKOCTH

a) YMCHBIIIAETCS,

0) yBEeITMYMBACTCS;

I') CHavaja yBeJIMYMUBAETCs, a 3aTeM YMEHbIIACTCS;
B) HE U3MEHSIETCSI.

1.22. CxxumMaeMOCTh 3TO CBOUCTBO XUIKOCTHA

a) M3MEHATH CBOIO ()OPMY IO ACHCTBUEM TaBICHUS;

0) U3MEHSATH CBOI 00BEM MO/ IEHCTBUEM JIaBIICHHS,;

B) COIPOTHUBIIATHCS BO3IEUCTBUIO AABIICHUS, HE U3MEHSISI CBOIO (hopMy;
T') U3MEHSATH CBOM 00BbeM 0€3 BO3EHCTBYUS JaBICHUS.

1.23. C:xuMaeMOoCTb KUJIKOCTH XapaKTePHU3yeTCs

a) koahurmentom ['enpu;

0) koa(ppuIeHTOM TEMIEpaTypHOTO CHKATHS;
B) KOO PUIIMEHTOM TOKATHUS;

) K03(pPuImeHTOM 00HEMHOTO CIKATHSI.

1.24. KoapdumueHT 00beMHOTO CHKaTHS OTIPEaeIIeTCs 1o hopMyJie

e . 1V g - 14V,
= =T ar

1 4P. 1 4P
Blp,=_"%"; g, —_ 5%,
(- =y

1.29. Ba3kocTh JKUIKOCTH ATO

a) CHOCOOHOCTh COMPOTUBIIATHCS CKOJIBKEHUIO HITH CIBUTY CIIOEB )KUKOCTH;

0) ciocOOHOCTbH MPeO0eBaTh BHYTPEHHEE TPEHUE JKUIKOCTH;

B) CIIOCOOHOCTB TIPEOJIONIEBATh CHITY TPEHUS JKUIKOCTH MEXITY TBEPIbIMUA CTCHKAMU;
I') CIOCOOHOCTh MEepPeTeKaTh MO MOBEPXHOCTH 32 MUHUMAIbHOE BpEMSI.

1.30. Texy4ecThO )KHIKOCTH HAa3bIBACTCS

a) BEJIMYMHA NPSIMO MPONOPIMOHANIbHAS TUHAMUYECKOMY KO3(DPUIIMEHTY BSI3KOCTH;

0) BenmmunHa oOpaTHasi TMHAMUYECKOMY KOA(P(UILIUEHTY BS3KOCTH;

B) BeJIMYMHA 00pAaTHO MPOMOPIUOHATIbHAS KHHEMATHYECKOMY KOA(PUIIMEHTY BA3KOCTH;
I') BeJIMYMHA NPONOPLUOHAIbHAS TpajycaM DHIIepa.
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1.31. BS3KOCTB *KHIKOCTH HE XapaKTepU3yeTCs

a) KHHEMaTU4eCKUM K03()(PUIIMEHTOM BSI3KOCTH;
0) TMHAMUYECKUM KO3 (PUIIMEHTOM BSI3KOCTH;
B) IpajlycaMu DHIJIEpa;

I') CTAaTHYECKUM KOAPPUIIMEHTOM BS3KOCTH.

1.32. Kunematuueckuii Ko3(pPUITUEHT BA3KOCTH 0003HAYAETCS TPEUeCcKoil OyKBOMH

a)v;
0) 1

B) M;
r)T.

1.33. Junamuueckuii Ko3pGUIMEHT BA3KOCTH 0003HAYAETCS TPEeYeCcKOr OyKBOM

a)v;
0) w;

B) M;
r)T.

1.34. B Bucko3umeTrpe OHriepa OO0beM HCIBITYEMON KUAKOCTH, HCTEKAIOLIEro uepes
KamwuIsip paBeH

a) 300 cm3;
6) 200 cm3;
B) 200 m3;

r) 200 Mmm3.

1.35. BSI3KOCTB KUAKOCTH MIPU YBEIIUYEHUU TEMIIEPATYPBHI

a) YBEJIMUMBACTCS;

0) yMeHBbIIIaeTCs;

B) OCTaeTCs HEM3MECHHOMT;

') CHayaja yMEHBIIAETCs, a 3aTEM OCTAETCS MOCTOSIHHOM.

1.36. Bsi3kocTh Ta3a mpu yBEJIHMUYECHUN TEMIIePaTyphl

a) YBEJIMUMBACTCS;

0) yMeHBbIIaeTCs;

B) OCTaeTCs HEM3MEHHOMT;

') CHayajia yMEHBIIAETCs, a 3aTeM OCTAETCs TOCTOSHHOM.

1.37. Beinenenue Bo3ayxa u3 pabodeii KUIKOCTH Ha3bIBACTCS

a) mapooOpa3oBaHUEM;
0) razoobpazoBaHuEeM;
15



B) IEHOOOPA30BaHUEM;
I') Fa30BbIICIICHNUE.

1.38. [Ipu okHCICHUH KUAKOCTEH HE TPOUCXOIUT

a) BBINAJICHUE CMOJT;

0) yBeln4yeHHue BA3KOCTH;

B) U3MEHEHHUSI 1IBETA KHUJIKOCTH;
T') BBINIQJICHUE I1IJIAKOB.

1.39. UHTeHCUBHOCTH UCTIAPEHUS KUIKOCTH HE 3aBUCUT OT

a) OT JIaBJICHHUS,

0) ot BeTpa;

B) OT TEMIIEpPaTyphI;

') OT 00BbeMa KUIKOCTH.

1.40. 3axkon T'enpu, xapakTepu3ymlIIHii O00bEM PACTBOPEHHOTO Ta3a B IKHUAKOCTH
3aMKChIBAECTCS B BUJIC

14V 1 4t
Pe Vot Pe VAV
1 4V 14V
E) = — 5. r) = —_——
Pe v dr b £ dr

Ilepeuenn Bonpocos k 3auery (3 cemecTp, ouHasi / 7 ceMecTp 04HO-3a04Hasi popma
00y4eHus)

1. Koaddunuent Hapcwu.

2.OCHOBHOE ypaBHEHHE PABHOMEPHOTO JBUKEHHSI.

3.KacarenbHble HANPSHKEHUS B )KUJIKOCTH U Ta3e.

4.0060061menHbIN 3aKk0H HproTOHA.

5.JlamuHapHBINA U TypOYyJIEHTHBIN PEKUMBI IBIKCHHS XuKocTU. Kputnueckoe 4ucio
Pentnonbxca.

6.1lynbcaruu ckopocTelt pu TypOyJI€HTHOM PEeXXUMe, MTHOBEHHAs! U OCPEITHCHHAs
MECTHBIE CKOPOCTH.

7.1lonysMnupuyeckue Teopun TypOyIeHTHOCTH.

8. Koadhpumment /lapcu npu TypOyJI€HTHOM JABUKEHUH KUIKOCTH,

9.9HepreTuyeckre XapakTEPUCTUKU THIPOTIPUBO/IA.
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10.MeTonp! u3MepeHus napaMeTpoB 00BEMHBIX THIPOIPHUBOIOB.

11.M3MepeHune naBieHus1, pacxo/ia, TEMIEepaTyphl pabodnx Cpe/l.

12.MI3MepeHne 4acTOThl BpallleHUs U KPYTSIIETO0 MOMEHTA.

13.0061ue cBeeHns 00 IKCIUTyaTallii ¥ PEMOHTE IPUBOIOB.

14.0OcHOBHBIE THUITBI PA0OYNX KUIKOCTEH, MPUMEHSIEMBIX B

TUAPONPUBOIaX DKCIIEPUMEHTAIIbHBIE METOIbI orpeenenus koddgdunnenta Japcu.
15.I'padpux Hukypanse.

16.MecTHBIE CONTPOTUBIICHUS], OCHOBHBIE UX BUJIBI .

17.McTeuenne KUAKOCTU U3 OTBEPCTUM, HACAJKOB U U3-TI0J] 3aTBOPOB.

18.06bemHbIe TUAPOMAIMHBL. OCHOBHBIE TEPMHUHBI U ONPEEICHUS.
19.I'unpaBnudeckuil pacyeT MpOCThIX U CIOKHBIX TPYOOIIPOBOJIOB.

20.ITpocroit TpyOOIpOBOA MOCTOSIHHOTO CEYECHUS.

21.Coequnenust TpyOOIIPOBOJIOB.

22.TpyOonpoBOIbl ¢ KOHIIEBOU pa3adei.

23 Knaccudukauus OI'M. llubGepHbie ruApOManInHbl OAHOKPATHOT0. KOHCTpYKTUBHBIE
CXEMBI

24 Knaccudukauus OI'M. llubGepHbie ruApOMalIMHbl MHOTOKPATHOTO

nercTBUsi. KOHCTPYKTUBHBIE CXEMBI

25.Knaccudukanus OI'M. PagnanbHo-mopiiiHeBbIe THAPOMAIIMHBL. KOHCTPYKTHBHBIE
CXEMBL.

26.Knaccudukanus OI'M. AxkcranbHO-TIOPITHEBBIE THAPOMAIINHBI. KOHCTPpYKTUBHBIE
CXEMBL.

277 Knaccudukauuss OI'M. BuntoBblie ruipomMaiinibl. KOHCTPYKTHUBHBIE CXEMBI.
28.OCHOBHBIE TPU3HAKK POTOPHBIX TUIpoMalinH. KOHCTPYKTHUBHBIE CXEMBI
29.Bennuunsl, xapaktepusyromue padounii nmpouecc OI'M: nomaua (pacxon), pabouunii
00BeM,

30.Bennuunsl, xapaktepusyroiiue padounii nporecc OI'M: naBneHne, MOIHOCTD, KII,
31.Bennuunsl, xapakrepusytoiiyue padounii mpouecc OI'M: yacToTa BpalieHus,

KPYTALLIAA MOMEHT.
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32.I'maponpuBoibl. OCHOBHbBIE MOHSITUSL U OIIPEICIICHMUS.
33.DHepreTuuecKue XapakTepUCTUKHU THAPOIIPUBOAA.

34 .MeToibl UI3MEPEHUs TapaMeTPOB 0OBEMHBIX THIPOIIPUBOIOB.
35.U3mepenne naBieHus, pacxoaa, TeMIIepaTyphl pabodnux Cpel.
36.M3mepeHne yacToThl BpallleHUs] U KPYTAIIEr0O MOMEHTA.
37.06mue cBeieHus 00 IKCITyaTalluii U PEMOHTE MPUBOIOB.

38.0OcHOBHBIE TUITBI PAOOYMX KHUAKOCTEH, MPUMEHIEMBIX B TUAPONPUBOIAX.

Ilepeuyensb BOompocoB K Ik3aMeHy (4 cemecTp, ouHasi / 8 ceMecTp 0YHO-3a04HAs
dpopma 00yueHus)
1. OOBEMHBIN TUAPOIIPUBOI.

2. lnHaMuyecKuil rTuAPONPUBOJ (TUAPOIMHAMUYECKA [Iepeaaya).

3. OCHOBHbIE NPEUMYIIECTBA THPONPUBOAOB MEPE IPYTUMHU MTPUBOIAMHU
(MTHEBMATUYECKUMU U DJIEKTPUUECKUMH).

4. CtpyKTypa ruJponpHuBo/a.

5. CunoBas 4acTb TUAPOIIPUBOJIA.

6. DHeproobecmneunBaromias mojacucTeMa.

7. Knaccuduxarysi ruiponpruBOIOB.

8. Hanmpasistromue ruapoanmnaparsl.

9. Perynupyromye rujipoanmnapaTsl

10. Knaccudukarms rugpoannapaToB N0 QyHKIIMOHATLHOMY MTPU3HAKY.

11. I'mapopacnpenenureny.

12. dpoccenn.

13. 30JI0THUKOBBIE THAPABINYECKUE PACTPEICITUTEIH.

14. I'mapoycunuTens CIeIAIero TUna.

15. Knaccudukarus rugpoycuinTenei.

16. 'uppoycunurenu 3010THUKOBOTO THMA.

17. I'mapoycuanTens ¢ COIIOM U 3aCIIOHKOM.

18. I'mapoycunurens co CTpyHHOU TpyOKOH.

19. DnexTporuapaBInyecKre YCUIUTEIN MOIIHOCTH 0€3 00paTHON CBSA3U MO MOJIOKEHUIO.
20. DIeKTpOruaAPOYCUIUTENHU C THIPOMEXAaHUIECKON 0OpaTHON CBSA3BIO 10 TOJI0KEHHUIO.

21. DneKTpOTruapaBIMYECKUE YCUITUTENN C CUIOBOM 0OpaTHOM CBSI3BIO MO TOJIOKECHHIO.
18



22. I'maponpurBOJIbI C NOCIEI0BATEIBHBIM PACIIONIOKEHHEM JAPOCCETIS.

23. Cratuueckue XapakTEpUCTUKU THIPOIIPUBOAA C JPOCCETIEM «HA BXOJIE».

24. I'uponpuBObI ¢ TAPALIIETBHBIM PACIIOIOKEHUEM JPOCCETIS.

25. llpuHuMnuagbHas cxeMa rMIpOoNprUBOJA C MAPALIEIbHBIM IPOCCEIIEM.

26. Crartnyeckue XapaKTepUCTUKHU THAPOIPUBOJA C NApAJLIEIbHBIM IPOCCEIIEM.
27. I'maponpuBoAbl C 00bEMHBIM PETYIUPOBAHUEM.

28. I'uponpuBObI ¢ PETYIUPYEMBIM HACOCOM.

29. Cratuueckue XapakTEpUCTUKU THIPOIIPUBOA C PETYIUPYEMBIM HACOCOM.

30. PerynupoBouHbI€ XapaKTEPUCTUKU TUAPOIPUBO/IA.

IV. IEPEYEHD JJUTEPATYPBI, HEOBXOIUMOW JIUISI OCBOEHMS
TV CHUTILIAHBI (MOIYJIST)

OcHoBHas auTEepaTypa
1. bamra T.M, Pyanes C.C. I'uapaBnvka, THIpOMAILKHbI, THIPOIPUBO/.
M.:Mammnoctpoenue 2002 r.- Pexxum noctyna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=494309 (nara obopamenus: 01.09.2020). —
bubmmorp.: c. 73. — ISBN 978-5-8158-2011-1. — TekcT : 37I€KTPOHHBIIA.

JlonmosiHUTEILHAS JIUTEpaTypa

1. 2. bamra T.M. MamuHoctpouTenbHas ruapabivuka. M.:Mammnaoctpoenue, 2007.
672c.
2. Unenpunx W.B. CnpaBouHoe mocoOue Mo TUAPABIMYECKUM COMPOTUBICHUSIM. M.:

Mammnoctpoenue, 2005. 187c.

V. MIEPEYEHb PECYPCOB UH®OPMAILIMOHHO-
TEJEKOMMYHUKALIMOHHOM CETH «MHTEPHET», HEOEXOJIUMBIX
JUISI OCBOEHUSI AUCLHMIIJIMHBI (MOIY.JI5T)

Ne

Ccplika Ha HaumenoBanue pazpadorku B
nn

. . JocTynHocTh
nHGoOpMaNMOHHBIH pecypc 3J1eKTPOHHOIi (hopme

1. http://www.biblioclub.ru DNEeKTPOHHO-OMOIMOTeUHAs Peructpanus gepes
cuctema (3bC) 0001 YHUBEPCUTETCKUIT
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YHuBepcurterckas 6nbInoTeKa KoMIbtoTep. B
OHJIANH JaJbHEHUIIEM
WHUBUAYaJIbHBII
HEOTPaHUYEHHBIN T0CTYI
M3 J1000H TOYKH, B
KOTOPOW MUMeETCs JOCTYII
K cetu UHTepHeT

2. http://e.lanbook.com DNEeKTPOHHO-OMOIMOTeYHAs Peructpanus gepes
cuctema (3bC) 0001 YHUBEPCUTETCKUI
«JIanp» KoMIibroTep. B
naJbHEUIIEM
VHIUBUYJIbHBIN

HEOTrPaHUYEHHBIA JOCTYII
W3 J1000# TOYKH, B
KOTOPOM MMEETCs 1OCTYII
K cet MIHTEepHET

VI. COBPEMEHHBIE [TIPO®ECCUHOHAJIBHBIE BA3bI TAHHBIX
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

1. | www.school.edu.ru Poccuiickuii  00meoOpa3oBaTeIbHbIH .
CBOOOHBIN JOCTYII.
mopTan
2. | www.garant.ru Iapant.PVY — undopmanmonso-

. CBOOOIHBIN ITOCTVIIL.
MIPaBOBOM TIOPTAIT A AocTyl

Vil. JUEH3UOHHOE U CBOBOJHO PACIIPOCTPAHSAEMOE
IMPOT'PAMMHOE OBECIIEYHEHUME

— Microsoft Windows XP Professional; Microsoft Windows 7 Professional;
Microsoft Windows 8 Professional; Microsoft Windows Server 2008 Std/Ent; Microsoft
Windows Server 2012R2 Standard (omepanmonnsie cucteMbl s [IK; cepBepHbIe
omieparimoHHbie cuctembl). Akaaemuueckue iuneHsuun OLP (Open License). Cpok
NEeNUCTBUS JTUIEH3UU: OECCPOUHO.

— Microsoft Office Professional Plus 2010, Microsoft Office Professional Plus 2013
(makeT oducHBIX mpuiIoKeHHH). Akagemuueckue iunenzun OLP (Open License). Cpok
NENUCTBUS JTUIEH3UU: OECCPOUHO.

— Antuupycnoe I10 Kaspersky Endpoint Security 10. KommMepueckasi auieH3us
1151 300 KOMIBIOTEPOB.

ViIl. OBOPYJAOBAHUE U TEXHUYECKUE CPEACTBA OBYYEHMUSI,
HEOBXO/IUMBIE JIJI151 OCYHECTBJIEHUS OBPA30BATEJIBHOI'O
MMPOLECCA IO JUCHUIIVIMHE (MOAYJIIO)

3aHATUS TPOBOAATCS B yYEOHBIX ayIUTOPHSIX JJIS TPOBENCHUS JICKIIUA U
CEMUHAPOB. AyJIUTOPUH YKOMIUICKTOBAHbBI CIICIIHAIM3UPOBAHHON MeOebio. YacTh U3 HUX
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YKOMIUIEKTOBaHbl ~ TEXHHYECKHMMH  CpPEACTBAMM  OOYYEeHHs,  CIHyKallUMH  JJIs
npeacTaBlieHus y4yeOHOW uHPopManuu OONBIION ayaUuTOpUHM (MPOEKTOpP, SKPaH,
KOMITBIOTEP/HOYTOYK). [Ipu ocymectBieHnn 00pa30BATENBLHOTO MpoIlecca Mo
JTUCIUIUIMHE MCIOJIB3YETCS KOMIIBIOTEpHAsl TEXHUKa JUJIsl ToKaza Y4YeOHbIX (UIBMOB,
JEMOHCTpAllUd HATJISIHBIX MaTepuajoB W TMPE3EHTAlMd, COOTBETCTBYIOIIUX TEMaM
pabouelt IporpaMmel.

B xozme oOpa3oBaTenbHOr0 Mpolecca OCYHIECTBISETCS CaMOCTOSITEIbHBIA TMOUCK
CTYJACHTAMH JOTIOJHUTEIHLHOTO Y4YeOHOro Marepuaja C HCHOJIb30BaHHUEM MOMCKOBBIX
CUCTEM U callToB ceTu WHTEepHET, AJNEeKTPOHHBIX OMOIMOTEYHbIX cucteM.  Jls
OCYIIECTBIICHUSI ~ CAMOCTOSITENIbHOM  pabOThl  MMEIOTCS  KAOMHETHI, OCHAIICHHBIC
KOMITBIOTEPHOW TEXHUKOM C BO3MOJKHOCTBIO TMOAKIIOYEHUS K CETU HUHTEPHET U
obecriedyeHUEM JIOCTyla B DJJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
yauBepcuteta (YK 12/3, ayn. 116). B yue6HOM kopmyce Ne 3 ayn.116 obecnedeH
CBOOO/IHBIN TOCTYI K CETH UHTEPHET .
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