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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

1.1. eab u3yyeHusi AMCIUIIHHBI.

[enbro n3yueHust TUCHUIUIMHBI «[ WapaBiIuKa U THIPABIUNYECKUN TTPUBOI»
SIBJISIETCS - OCBOEHHUE TEOPETUUECKUX OCHOB U PACUETHBIX METOJIOB JIJIsl PEIICHHUS 3a7a4 B
00J1aCTH TUIPABIMKU U CUCTEM THIPOTNPHUBOIA, HEOOXOAUMBIX IIPH U3YUYECHUH
CIICIMAIBHBIX JUCIUIUIMH U B MHXEHEPHOU JeSATEILHOCTH.

1.2. 3agaum u3y4eHusi AU CIUIIHMHBI.

3amaveil U3yuyeHUs: OCHOBHBIX TOJIOKEHUH THAPABIMKHU SBISETCA - OCBOCHHE 0a30BOH,

byHIaMEHTAIbHOM 4YacTW JUCIUIUIMHBI, HEOOXOJAMMOW Il TMOHHMAaHUS TEOPHUHU

TuApOIIPHUBOJI0OB )51 Ir'maApOaBTOMATHKH, ITUPOKO IMPUMCHACMBIX B Pa3INYHbIX

TPAHCIIOPTHBIX CUCTCMAX U C/X TEXHHKE. OBJIaIIeHI/IG 06HII/IMI/I HMHXXCHCPHBIMHU MCTOdAaMU

THAPABINYCCKUX PACUYCTOB THUIIOBBIX THAPO- W IMHEBMOCHCTEM CEIbCKOXO03SIHMCTBCHHOM

TCXHUKEC..

1.3. Mecro aucuuminnbl (moayJsi) B crpykrype OIIOIL
Hucunmnaa 51.0.04.12 T'mapaBiauka ¥ rHApPaBIMYECKUN MPUBOJI PEAU3YETCS B
pamkax [IpeameTHO-coaepxaTeapHOr0 Moy oos3arensHoi yactu OITOIN.

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

[Ipouecc wu3yuyeHus AUCHUIUIMHBL «l'WapaBiAMKa W THUIPABIMYECKUN MPHUBOJ»
HaIpaBJeH Ha (OPMUPOBAHUE CIEIYIOUIUX KOMIIETEHNA:

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

Koamn IInanupyeMble pe3yJbTAThl 00y4eHUS]
HauMMEHOBaHHe MHAMKATOPBI 10CTHKEHHS] KOMIIETEHIIHM 10 AUCIMILIAHE
KOMIIeTeHIIUH
3HaTh! 3HaerT:
-  OpUHUUNOBl  paboTBl  COBPEMEHHBIX | MPHUHLUIHAIBHBIE CXEMBI,
TEXHOJIOTUH u CHOCOObI UX | KOHCTPYKTUBHOE YCTPOMCTBO,
UCTOJB30BAHUS JUISL pEUIeHHs 3aaay | pabouue Mpolecchl, paBuiIa
npodeccnoHalbHOM 1eATEeNbHOCTH AKCILTyaTali, OCHOBBI TEOPUU
OIIK-4 U pacuéra rapaMeTpoB
npodeccnoHanIbHOTO
000py/IOBaHUSI.
YMers: Ymeer:
000CHOBAaHHO BBIOMPATH COBPEMEHHBIE 000CHOBaTh BHIOOD
TEXHOJIOTUH U UCIIOJIb30BaTh UX JUISI PEIICHHUs | COBPEMEHHBIX
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3aJ1a4 Mpo(eCcCHOHATBHOMN IeATeTbHOCTH

UH(POPMAIIMOHHBIX TEXHOJIOTHU
1 UCIIOJIB30BaTh UX AJIsA
pelieHus 3a1a4
npodeccuoHaATBEHOMI
JESATSIbHOCTH

Bnaners:

HaBBIKAMHU Pa0OTHI C COBPEMEHHBIMHU
TEXHOJIOTUSIMH, CIIOCO0aMH HX
WCTIOJIb30BAHUS JIJISl PEIICHHS 3314
npodeccnoHaABHOM IeATEIEHOCTH

Bnapneer:
HAYYHO-TEXHHUYECKOU
uHpopManuei, 0Te4eCTBEHHBIM
1 3apyO0eKHBIM OIIBITOM;
MeToIaMu cOopa U aHan3a
WCXOJIHBIX JTAHHBIX IS
BBITIOJIHEHUS PACUETOB U
MIPOCKTHUPOBAHUS YCTPOKCTB,
MEXaHU3MOB U CUCTEM TI0
HAIPaBJICHUIO TIOJrOTOBKU
«ATPOUHKXEHEPUS».

Il. COAEP’KAHUE U OB BbEM JUCHHUIIJIMHbI

Ounas popma o0yuenust

HaumeHnoBaHue AyIUTOpPHBIE 3aHATHS

Pa3aesIoB U TeEM Bcero JIK

113

1B Cam. pao.

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 TeueHu.

10

Tema 3. MecTHbIe 4
TUIpaBIMUYECKUE
COIPOTHBIICHUS.
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'mapaBaunyeckue




HACOChI, 00hLEMHDbIE
THAPOMAIIUHBI U
THApONpPUBOAbLI. 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'unponunamuueckue
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.

UTOIO:

288

72 90

254,7

15.

B T.4. IPpaKTHYeCKasA
noaAroToBKa

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
XKUAKOCTb. JlaBneHue u
€ro CBOWCTBA

33

Tema 2. KunemaTtnka u
NUHAMHUKA KUIKOCTH.
Pexxumebl TeueHu.

33

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

33

Tema 4. TunpaBnuueckuit
yaap. ITorok c
OTPaHWYMBAIOIIUMHA €0
CTEHKAMM.

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
pacy€Thl 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
TUJIPOJIMHUM.

40,9

12.

KonTtpouns

13.

KoncyibT.

14.

DK3aMeH

0,3

15.

Hroro 3a 8 cemectp

1227

16.

UTOIO:

288

254,7

17.

B T.4. IPaAKTHYIECCKasd
MMOATr0TOBKA

3aouyHas popma 00yueHHS He pean3yercst

OneHka 0CBOEHHUs 00YYalOLMMUCS COAEPKaHUS TUCHUIITMHBI (MOYJIsl) BKIIIOYAET

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

TEKYIIUI KOHTPOJIb YCIIEBAEMOCTH U MMPOMEXKYTOUHYIO aTTECTALMIO 00YUYaOIIUXCS.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OO€CTeYrBaeT OILICHMBAHHUE XOJla OCBOCHUS
JUCIUIUIMH (MOYJe) U OCYIIECTBIISIETCS ¢ MOMOUIBIO CIEIYIOLIUX OIEHOYHBIX CPEJICTB:
KOHTPOJIbHBIE paOOThI, TECTOBBIC 3aJjaHusl. BHyTpuceMecTpoBas aTTecTalus IpOBOIUTCS B

dbopmMe KOHTPOJIBHBIX PadoT.




[IpomexyTouHasi arrecTanus OOY4YarONIMXCS — OLICHMBAHHUE MPOMEKYTOUHBIX U

OKOHYATCJIIbHBIX PC3YJIbTATOB O6y‘ICHI/I}I 110 JUCHHUIIJIMHAM (MOI[YJIHM) OCYIICCTBIIACTCA B
BHUAC KOHTPOJIBHBIX pa60T, pe(bepaTOB N 3K3aMCHAa C HUCIIOJIb30BAHUCM CJICAYIOIIUX
OOCHOYHBIX MATCPHUAIIOB: IICPCUYCHL 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.

Koaddumument apcu npu TaMUHAPHOM JIBH>KEHHH.

[Torepu Hanopa npu TypOyJI€HTHOM PaBHOMEPHOM JBUKEHHUH KUIAKOCTH.

MexaHuszm Typ6YJ'II/I33L[I/II/I IIOTOKaA: IMPOLCCC IICPCMCIINMBAHNA.

. SInpo TeueHus U NPUCTEHHBIN (IOTPAaHUYHBIN) CIOM.

TpyOonpoBoABI ¢ HACOCHOM MOAAUEH KUIKOCTH.

['mpopaBnuueckuil ynap.

10.TTonsiTue 06BeMHOM TUAPOMAIIMHBL. Hacock

11.TTonsiTe 0OOBEMHOM TUAPOMAIIIMHEL. [ UapOIBUTATENH.

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

13.Knaccudukarus OI'M. [IpuHnunuansHeie cxembl 00beMHbIX ruapoManind (OI'M).

KoHCTpyKTUBHBIE CXEMBI

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

3anenieHueM. KOHCTpYKTUBHBIE CXEMBI.

18.0603HaueHHE JIECMEHTOB THAPO- U ITHEBMOCHUCTEM.
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19.11punun nefcTBus TuaponpuBo10B.HacOCHBIM, aKKyMyISTOPHBIIA.

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

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.CrpyliHblil ruApOpacIpEEIUTENb U THAPOPACIPEIEIUTED COILIO-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.CpaBHeHME CIOCOO0B peryIupOBaHUS THIPOIPHUBOIOB.

40.dpoccenpHbril ciocod perynuposanus OI'TI ¢ ycTaHOBKOH Apoccens Ha BXOE B
TUIPO/IBUTATEITb.

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

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

43.0OcHOBHBIE TTApaMETPHI IPUBOIA.



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

peryaupoBaHUEM.

Tunoevie KonmpoabHble padon bl

1. Cocyn 3amosiHeH BoAOM, 3aHuMaroiei oobem W1=2 m3. Ha

CKOJIbKO YMEHBIIUTCS U YeMy OyAET paBeH 3TOT 00HEM MPU YBEITUICHUH
JaBieHUS Ha BenuunHy Ha BenuduHy 200 6ap mpu temneparype 20 °C ?
Moynb 00beMHOM YIPYTOCTH JIJIsl BOJBI IIPH JAHHOW TEMIEpaType
Eo=2110 MIIa.

2. KanucTpa, 3anoiHeHHass OCH3MHOM U HE COJEpIKaIasi BO31y-

Xa, Harpenach Ha couHile 10 Temneparypsl 50 °C. Ha ckobKO MOBBICHUIIOCH
Obl JaBjeHUEe OCH3MHA BHYTPHU KAHUCTPHI, €CJIM Obl OHA ObLJIa aOCOTIOTHO
xecTkor? Havanbnas temneparypa 6ensuna 20 °C. Moaysiab o0beMHOM
ynpyroctu 6eH3una npuHsath paBHbiM Eo =1300 Mlla, koaddunment
TeMIiepaTypHoro pacmupenus Bt = 8 10 1/rpan.

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

et 850 kr/m3. OnpeaenuTts MIOTHOCTh Macia IMpH MOBBIIEHUN TEMIIEPATy-
poI 10 60 °C u yBenuuenuu aasieHus ¢ armocdepHoro (p1=0,1 MlIla) no
p2=8,7 MIla. Monynb o6bemHoit ynpyroctu maciia Eo =1305 MIla, Temme-
patypHbIil k03 puuuent Bt = 0,0008 1/rpax.

4. OnpenenuTb 00BEMHBIN MOYJIb YIPYTOCTH KUAKOCTH, €CIIN

noJj aecTBueM rpysa A mMaccoit 250 Kr nopiieHb Mpouiei pacCTOSIHUE

Ah =5 mm. HauanbsHas BeicoTa nosoxenus nopins (6e3 rpy3a) H= 1,5 m;
muametp nopiast d = 80 MM u pezepByapa D = 300 mm; BeicOTa pe3epBya-
pa h = 1,3 m. Becom nopuinst npenedpeus. PesepByap cuntarh aOCOMIOTHO
KECTKHM.
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5. B mmmmHapuueckuit 6ak auametpoM 2 M 10 ypoBHs H= 1,5 m
HaJUTHI BOJA U OCH3UH. YPOBEHb BOJIbI B IbE30METPE HUKE YPOBHS O€H-

3uHa Ha h = 300 MmM. OnpenenuTh Bec HaxoasIIerocs B 0ake O€H3MHA, €CIIu
p6= 700 xr/m3.

. e e
H = H B
Boia —— — =7
D

6. OnpenenuTh JaBiIeHUE PO BO3/IyXa B HAIIOPHOM OaKe 1o MoKa-

3aHUIO PTYTHOTO MaHoMmeTpa. Kakoit BeicoThl H 10JKEH OBITH MHE30METP
TUISl UBMEPEHUs TOro ke faaBiieHust po? Beicotel h=2,6 M; h1=1,8 m;
h2=0,6 m. IlnotHOCTH pTYyTH p= 13600 KT/M3, BoABI p= 1000 KI/M3.

7. Onpenenutsb cuity F, 1eHCTBYIONIYIO HA IITOK THOKOM Jua-

dparmbl, ecu ee quametp D = 200 MM, oka3aHusi BAKyyMMETpa pBaK =
0,05 MlIIa, Beicota h = 1 m. [Tnomaneto mroka npenedpeus. Halitu abco-
JIOTHOE JIaBJICHHE B JIEBOU MOJIOCTH, eciik ha = 740 mm. pT. CT.
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8. Cucrema u3 IByX MOPIIHEH, COSTMHEHHBIX IIITOKOM, HAXOJIUT-

csl B paBHOBecuU. ONpeeuTh CUITY, COKUMAIONIYIO NPYKUHY. KUJIKOCTB,
HaxoAsA1IasiCa MEX1y MOPIIHAMU U B 0aUKe — MacJio ¢ MIIOTHOCTHIO

p = 870 xr/m3. Quametpsr D =80 mm; d = 30 mm; BbicoTa H = 1000 MMm; u3-
owsrtounoe gasnenue p0 = 10 klla.

Po

h

h; ,
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Tecm

Bapmuanr 1
1.1. Yo Takoe ruapoMexaHuka’?

a) HayKa O ABMKEHUHU KUIKOCTH,

0) HayKa O paBHOBECHUH KUAKOCTEH;

B) HayKa O B3aUMOJICUCTBUH >KUKOCTEH;

') HayKa O paBHOBECHU U JBUKEHUU KUIKOCTEH.

1.2. Ha kakue pa3ziesnbl AeTUTCs THIPOMEXaHUKa?

a) TUAPOTEXHHUKA U TUIPOTEOIOTHS,

0) TexHHYecKass MEXaHUKa U TeOpEeTUIYeCcKasi MEXaHUKa;
B) THJIpaBIUKA U THIPOJIOTHSI;

') MEXaHUKa KUJIKUX TeJl U MEXaHUKa ra3000pa3HbIX Te.

1.3. Yo Takoe KUIKOCTH?

a) GU3MIECKOE BEIIECTBO, CIIOCOOHOE 3aITOIHATE ITyCTOTHI,

0) ¢u3nueckoe BEeIecTBO, CIOCOOHOE U3MEHITH (POPMY O] ACWCTBUEM CHIL
B) (pM3MUECKOE BEUIECTBO, CIIOCOOHOE U3MEHSATH CBOI 00beM;

r) pusnyeckoe BEHIeCTBO, CITIOCOOHOE TEUb.

1.4. Kakas u3 3TUX KUOKOCTENA HE ABIACTCH KAIIEJIbHOU?

a) pTyTb;

0) KEpOCHH;
B) HE(TbH;
T) a30T.

1.5. Kakas u3 3TuX )XHUIKOCTEH HE SIBIISETCS ra3000pa3HOi?

a) KUJKUHU a30T;
0) pTyTh;

B) BOJIOPO/T;

T') KUCTIOPOJ;

1.6. PeanibHOM KUAKOCTHIO HA3BIBAETCS KUIKOCTH

a) He CYIIECTBYIOIIas B IPUPOJIE;

0) HaxXOASIIAsACSA IPU PEATTbHBIX YCIOBUSX;

B) B KOTOPOW MPUCYTCTBYET BHYTPEHHEE TPEHHE;
I') ciocoOHast ObICTPO UCTIAPATHCS.

1.7. UneanpHOM KXUIKOCTHIO HA3BIBAETCS
11



a) )KMJIKOCTh, B KOTOPOM OTCYTCTBYET BHYTPEHHEE TPEHUE;

0) )KUJIKOCTb, MOJIXOISIAS I PUMECHEHUS;

B) JKUIKOCTb, CIIOCOOHAsS CKUMAThC;

T') )KUJKOCTh, CYIIECTBYIONIAs TOJBKO B ONPEICICHHBIX YCIOBHUSX.

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

a) CUJIbl MHEPLUU U MMOBEPXHOCTHOTO HATSKCHHUS,;
0) BHYTpEHHHE U IOBEPXHOCTHBIE;

B) MAacCOBBIE€ U TOBEPXHOCTHBIE;

I') CHJIBI TSDKECTHU U JaBJICHUS.

1.9. Kakue cuiibl Ha3bIBAIOTCS MacCOBBIMHU?

a) CWJIa TSHKECTH M CHUJIa MHEPIINH,

0) crita MOJIEKYJIIpHAs U CHUJIA TSHKECTH,
B) CHJIa MHEPIIUU U CHJIa TPaBUTAIIOHHAS,
I') CHJIa IaBJICHUS U CHJIa TIOBEPXHOCTHAS.

1.10. Kakue cuiibl Ha3bIBAIOTCSI TOBEPXHOCTHBIMU?

a) BBI3BAHHBIE BO3JICUCTBUEM 00BEMOB, JICKAIIUX HAa TOBEPXHOCTH KUAKOCTH;

0) BbI3BaHHBIC BO3/ICUCTBUEM COCETHUX 0OBEMOB KUAKOCTH U BO3ICUCTBUEM JIPYTUX TET;
B) BBI3BaHHbBIC BO3/ICHCTBUEM JIaBIICHUSI OOKOBBIX CTEHOK COCYa;

I') BbI3BaHHBIE BO3JICHCTBHEM aTMOC(EPHOTO JIaBICHHSL.

1.11. ’KugkocTs HaxoguTcs oA AaBiieHueM. YTo 7To o3HauyaeT?

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

B) Ha )KHJIKOCTb JICUCTBYET CHUJIA;

I') )KUJKOCTh U3MEHAET (hopMy.

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

a) B MacKasx;
0) B UKOYJISIX;
B) B Oapax;

') B CTOKCaX.

1.13. Ecii naBieHUE OTCYUTHIBAIOT OT a0COIOTHOTO HYJISL, TO €r0 Ha3bIBAIOT:
a) IaBJICHUE BaKyyMa;

0) atMoc(epHbIM;

B) U30BITOYHBIM;

') a0COTIOTHBIM.
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1.14. Ecnu naBieHUe OTCYUTHIBAIOT OT OTHOCUTEIBLHOTO HYJISI, TO €r0 Ha3bIBAIOT:

a) a0COJIIOTHBIM;

0) atMmoc(hepHbIM;

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 naBineHue 0ObIYHO TTOKa3bIBa€T MAaHOMETP?

a) abCOJIIOTHOE;

0) U30BITOYHOE;

B) aTMOc(epHOE;

I') JaBJICHUE BaKyyMa.

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

a) 100 MlITa;
0) 100 kIla;
B) 10 I'Tla;
r) 1000 ITa.

1.18. JlaBnenue onpenensieTcs

a) OTHOILIEHUEM CHJIbI, JCHCTBYIOIIEH HA )KUIKOCTh K IUIOLIAAN BO3ACHCTBUS;

0) NpOM3BEIEHUEM CHJIbI, ICHCTBYIOIIEH Ha JKUIKOCTh HA IUIOIIAb BO3ACHCTBHUS;

B) OTHOILIEHUEM IIOIIAAN BO3ICHCTBUS K 3HAUECHUIO CUIIbI, IEHCTBYIOIIEH Ha KUIKOCTD;
I') OTHOIIEHNEM PA3HOCTH JEHUCTBYIOIINX YCHWINHN K TUIOIIAIN BO3ACUCTBHS.

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

a) BECOM;

0) yAEIbHBIM BECOM;

B) YJI€JIbHOH MIIOTHOCTBIO;

I') IJIOTHOCTBIO.

1.20. Bec uakocTy B equHUIE 00beMa HA3BIBAOT

a) IJIOTHOCTHIO;
0) yIeIbHBIM BECOM;
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B) yENbHOU MIOTHOCTHIO;
I') BECOM.

Bapuanr 2
1.21. ITpu yBenu4eHUH TEMIIEPATYPbI YIEIbHBIN BEC KUIKOCTH

a) YMCHBIIIAETCS,

0) yBEeTUYIHMBAETCS;

I') CHavaja yBeJIMYMUBAETCs, a 3aTeM YMEHbIIACTCS;
B) HE U3MEHSIETCS.

1.22. CxxumMaeMOCTh 3TO CBOUCTBO XUIKOCTHA

a) M3MEHATH CBOIO ()OPMY IO ACHCTBUEM TaBJICHUS;

0) U3MEHATH CBOM 00BEM MO/ IEHCTBUEM JIaBIICHHS,

B) CONPOTHUBIISITHCS BO3JICHCTBUIO NAaBIICHUS, HE U3MEHsIS CBOIO hopMmy;
T') U3MEHSATH CBOM 00BbEM 0€3 BO3EHCTBUS JaBICHUS.

1.23. C:xuMaeMOoCTh KUJIKOCTH XapaKTePHU3yeTCs

a) koahurmentom ['enpu;

0) ko puIeHTOM TEMIEepaTypHOTO CHKATHS;
B) K03()PHUIIMEHTOM MOIKATHS,;

) KO3 PUIMEeHTOM 0O0BEMHOTO CXKATHS.

1.24. KoapdumumeHT 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 CONPOTUBJIATHCS CKOJIBKEHUIO HITH CIIBUTY CIIOEB )KUJKOCTH;

0) cnocOOHOCTDH MPEOI0IeBaTh BHYTPEHHEE TPEHUE JKUIKOCTH;

B) CIIOCOOHOCTB MPEOIONIEBATh CHITY TPEHUS KUIKOCTH MEXTY TBEPIbIMUA CTCHKAMU;
I') CIOCOOHOCTh MEepPeTeKaTh MO MOBEPXHOCTH 38 MUHUMAIbHOE BpEMSI.

1.30. Teky4ecTho )KHIKOCTH HAa3bIBACTCS

a) BEJIMYMHA IPSIMO MPONOPIIMOHANIbHAS TUHAMUYECKOMY KO3(DPUIIUEHTY BSI3KOCTH;

0) BenmmunHa oOpaTHasi IMHAMUYECKOMY KOA(P(ULUEHTY BS3KOCTH;

B) BeJIMYMHA 0OpaTHO MPOMOPIUOHATIbHAS KHHEMAaTHYECKOMY KOA(PUIIMEHTY BI3KOCTH;
I') BEJIMYMHA IPONOPLMOHAIbHAS rpagycaM DHIJIepa.
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1.31. BS3KOCTB *KHIKOCTH HE XapaKTepU3yeTCs

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

I') CTAaTHYECKUM KOA(PPUIIMEHTOM BS3KOCTH.

1.32. Kunematnueckuii Ko3(pPUITUEHT BA3ZKOCTH 0003HAYAETCS TPEUeCcKoil OyKBOM

a)v;
0) u;

B)M;
r)T.

1.33. Junamuueckuii Ko3pGUIMEHT BA3KOCTH 0003HAYAETCSI TPEeYeCcKOr OyKBOM

a)v;
0) u;

B) M;
r)T.

1.34. B Bucko3umerpe OHriepa OO0beM HCIBITYEMON KUAKOCTH, HCTEKAIOLIEro uepes
KanwuIsip paBeH

a) 300 cm3;
0) 200 cm3;
B) 200 m3;

r) 200 Mmm3.

1.35. BSI3KOCTB KUAKOCTH MIPU YBEIIMYECHUU TEMIIEPATYPhI

a) YBEIIMIUBACTCS;

0) YMCHBIIIACTCS;

B) OCTaeTCS HEM3MEHHOM;

') CHavaja YMEHBIIIAETCs, a 3aTEM OCTACTCS MMOCTOSTHHOM.

1.36. Bsi3kocTh ra3a nmpu yBeJIHMUECHUN TeMIIePaTyphl

a) YBEJIMUMBACTCS;

0) yMeHBIIaeTCs;

B) OCTaeTCs HEM3MECHHOM;

') CHayajaa yMEHBIIAETCs, a 3aTeM OCTAeTCs MOCTOSHHOM.

1.37. Beinenenue Bo3ayxa u3 pabodeii KUIKOCTH Ha3bIBACTCS

a) mapooOpa3oBaHUEM;
0) razoo0pazoBaHueM;
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B) MMEHOOOPA30BAHKEM;
I') Fa30BbIJICNICHUE.

1.38. [Ipu okHCICHUH KUAKOCTEH HE TPOUCXOIUT

a) BBINAJICHUE CMOJT;

0) yBeln4eHHe BA3KOCTH;

B) U3MEHEHMSI 1IBETA KHUJIKOCTH;
T') BBITIQJICHUE 1IIJIAKOB.

1.39. UHTeHCUBHOCTH UCTIAPEHUS KUIKOCTH HE 3aBUCUT OT

a) OT JIaBJICHHUS,

0) ot BeTpa;

B) OT TeMIIepaTyphl;

') OT 00BbEMa KUJIKOCTH.

1.40. 3axkon T'enpu, xapakTepu3yoIIHii O00bEM pPACTBOPEHHOTO Ta3a B IKHUAKOCTH
3aMKCHIBACTCS 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
00y4eHun)

1. Koaddunment Hapcwu.

2.OCHOBHOE ypaBHEHHE PABHOMEPHOTO JBUKECHHUSI.

3.KacarenbHble HANPS>KEHUS B )KUJIKOCTH U Ta3e.

4.00061menHbIN 3ak0H HproTOHA.

5.JlamuHapHBIA U TypOYJIEHTHBIN PeKUMBI IBMKCHUS XuIKocTH. Kputnueckoe 9ucio
Pentnonbxca.

6.Ilynbcanuu ckopocTeit pu TypOyJICHTHOM PEXXKUME, MTHOBEHHAS! U OCPEIHCHHAs
MECTHBIE CKOPOCTH.

7.1lonysMnupruyecKkue Teopur TypOyIEHTHOCTH.

8. Koadhumment Jlapcu npu TypOyJI€HTHOM JABUKEHUU KUIKOCTH,

9.OHepreTnyeckre XapakTEPUCTUKHU THAPOIIPUBOAA.
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10.MeTonp! u3MepeHus napaMeTpoB 00BEMHBIX THAPOIPHUBOIOB.

11.MI3mMepeHune naBieHus1, pacxo/ia, TEMIEepaTyphl padodnx Cpe/l.

12.MI3MepeHne 4acTOThl BpallleHUs U KPYTSIIETO0 MOMEHTA.

13.06mme cBeaeHus 00 IKCILTyaTallii U PEMOHTE MPUBOIOB.

14.0OcHOBHBIE THUIIBI PA0OYNX KUIKOCTEH, MPUMEHSIEMBIX B

TUAPONPUBOIaX DKCIIEPUMEHTAIIbHBIE METOIbI orpeeneHus koddgdunnenta Japcu.
15.I'paduk Hukypanze.

16.MecTHBIE CONTPOTUBIICHUS, OCHOBHBIE X BUJIBI .

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

18.06bemHbIe TUAPOMAIHBL. OCHOBHBIE TEPMHUHBI U OIPEICICHHUS.
19.I'unpaBnudeckuii pacyeT MpOCThIX U CIOKHBIX TPYOOIIPOBO/IOB.

20.ITpocroit TpyOOIpOBOA MOCTOSSHHOTO CEYECHUS.

21.Coequnenust TpyOOIIPOBOJIOB.

22.TpyOonpoBobl C KOHIIEBOW pa3gadei.

23 .Knaccudukauus OI'M. llubGepHble ruApOManInHbl OAHOKPATHOTO. KOHCTpYKTUBHBIE
CXEMBI

24 Knaccudukauus OI'M. llubGepHbie rTHAPOMAIIMHBI MHOTOKPATHOTO

nercTBrsi. KOHCTPYKTUBHBIE CXEMBI

25.Knaccudukanus OI'M. PaguanbHo-mopiiiHeBbIe THAPOMAIINHBL. KOHCTPYKTHBHBIE
CXEMBL.

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

277 Knaccudukauuss OI'M. BuntoBble ruipomMaiinibl. KOHCTPYKTHUBHBIE CXEMBI.
28.0OCHOBHBIE TPU3HAKU POTOPHBIX TUIpOMAIIMH. KOHCTPYKTUBHBIE CXEMBI
29.Bennuunsl, Xxapaktepusyromue padounii nmpoiecc OI'M: nomaua (pacxon), padbouunii
00BeM,

30.Bennuunsl, xapaktepu3syroriue padounii nporecc OI'M: naBineHne, MOIHOCTD, KII,
31.Benuunnel, xapaktepusyromue padounii nporecc OI'M: yactora BpaiieHus,

KPYTALLIAA MOMEHT.
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32.I'maponpuBoibl. OCHOBHBIE TIOHSITUSL U OIIPEICIICHMUS.
33.DHepreTuuecKue XapakKTepUCTUKHU THAPOIIPUBOAA.

34 MeToibl U3MEPEHUs NTapaMeTPOB 0OBEMHBIX THIPOTIPUBOIOB.
35.U3mepenne naBieHus, pacxoaa, TeMIIepaTyphl pabodnx Cpesl.
36.13mepenne yacToThl BpallleHUs! U KPYTAIIEr0O MOMEHTA.
37.06mmue cBefeHus 00 IKCITyaTallii U PEMOHTE MPUBOIOB.

38.0OcHOBHBIE THITBI PAOOYNX KHUAKOCTEH, MPUMEHSIEMBIX B TUAPONPUBOIAX.

Ilepeuens BOonpocoB K Ik3aMeHy (4 cemecTp, ouHasi / 8 ceMecTp 0YHO-3a04HAas
(popma 00y4eHus)
1. OOBEMHBIN TUAPOIIPUBOI.

2. luHaMuyecKkuil THAPONPUBOJ (THAPOAMHAMUYECKAS [Iepeaaya).

3. OcHOBHBbIE PEUMYILIECTBA THIPONPUBOAOB MEPE IPYTUMHU ITPUBOIAMHU
(MTHEBMATUYECKUMU U DJIEKTPUUECKUMH).

4. CtpyKTypa ruJponpHuBo/a.

5. CunoBas 4acTb TUAPOIPUBO/A.

6. DHeproobecneunBaromias MoAcucTeMa.

7. Knaccudukaims ruiponpruBoIOB.

8. Hampasisironue rugpoanaparsl.

9. Perynupyromye rujipoanmnaparsl

10. Knaccudukanus rugpoanmaparoB 1Mo GyHKIIMOHATHLHOMY MPU3HAKY .

11. I'mapopacnpenenureny.

12. dpoccenn.

13. 3010THUKOBBIE TUIPABIUYECKUE PACTIPEACTUTEIH.

14. I'mapoycunuTens CIeasIero TUIa.

15. Knaccudukarus rugpoyCcuinTenei.

16. I'unpoycunurenu 30J10THUKOBOTO THIIA.

17. I'mapoycuanTens C COIIOM U 3aCIIOHKOM.

18. I'mapoycunurens co CTpyHHOU TpyOKOH.

19. DnexTporuapaBInyecKre YCUIUTEIN MOIIHOCTH 0€3 0OpaTHOM CBSA3U MO MOJIOKEHUIO.
20. DAeKTpOruaAPOYCUIUTENHU C THIAPOMEXAHUYECKON OOpaTHON CBS3BIO 10 TOJI0KEHHUIO.

21. DneKTporuapaBIuvecKie YCUINTENN C CHIIOBOM 0OpaTHOM CBS3bIO MO MOJ0KEHHIO.
18



22. I'mapornpurBOJIbI C MOCIIEI0BATEIBHBIM PACIIONIOKEHHEM APOCCETIS.

23. Cratuueckue XapakTEpUCTUKU THIPOIIPUBOAA C JPOCCEIEM «HA BXOJE».

24. I'unponpuBObI ¢ TAPAILIIEIBHBIM PACIIOI0KEHUEM IPOCCEIS.

25. IlpuHuMnuanbHas cxeMa IrMIponprBOJa C MAPAIEIbHBIM IPOCCEIEM.

26. Crarnyeckue XapakTepUCTUKHU THIPOIPUBOJA C NAPAIUIEIbHBIM IPOCCEIIEM.
27. I'maponpuBoAbl C 00bEMHBIM PETYIUPOBAHUEM.

28. I'uaponpuBObI ¢ PETYIHPYEMBIM HACOCOM.

29. Cratuueckue XapakTEpUCTUKU THIPOIPUBOJAA C PETYIUPYEMBIM HACOCOM.

30. PerynupoBo4HbIE€ XapaKTEPUCTUKH 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 odpamenus: 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-
TEJEKOMMYHUKALIMOHHOMN CETH «MHTEPHET», HEOEXOJIUMBIX
JUISI OCBOEHUSI AUCLHMIIJIMHBI (MOIY.JI5T)

Ne

Ccplika Ha HaumenoBanue pazpadorku B
nn

. . JocTynHocTh
nHGoOpMaNMOHHBIH pecypc 3J1eKTPOHHOIi (popme

1. http://www.biblioclub.ru DIEeKTPOHHO-ONOINOTeYHAs Peructparnus yepes
cucrema (3bC) 10001 YHUBEPCUTETCKUI
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YHuBepcurterckas 6nbInoTeKa KoMIbtoTep. B
OHJIANH JaJbHEUIIEM
VHJIMBH1yaJIbHBIN
HEOrPaHUYEHHBINA TOCTYI
M3 J1000H TOYKH, B
KOTOPOH UMEETCs JOCTYII
K cetu UHTepHeT

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

HEOTrPaHUYEHHBIN JOCTYII
13 11000H TOYKH, B
KOTOPOM UMEETCs TOCTYII
K cet MIHTEepHET

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

1. | www.school.edu.ru Poccuiickuii  00meoOpa3oBaTeIbHbIH .
CB0OOAHBIHI OCTYTI.
mopTan
2. | www.garant.ru Iapant.PY — undopmanmonso-

. CBOOOIHBIN TOCTVIL.
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
omieparmoHHble cucTembl). Akagemuueckue smneHsun OLP (Open License). Cpok
NEeUCTBUS JTUIEH3UU: OECCPOUHO.

— Microsoft Office Professional Plus 2010, Microsoft Office Professional Plus 2013
(makeT oducHBIX npuiIoKeHHi). Axkanemuueckue iunensuu OLP (Open License). Cpoxk
NEeNUCTBUS JTUIEH3UU: OECCPOUHO.

— AntuBupycnoe 10 Kaspersky Endpoint Security 10. Kommepueckast nuiieH3us
1151 300 KOMIBIOTEPOB.

ViIl. OBOPYJAOBAHUE U TEXHUYECKUE CPEACTBA OBYYEHMUSI,
HEOBXO/IUMBIE JIJI151 OCYHECTBJIEHUSA OBPA30OBATEJIBHOI'O
MMPOLECCA IO JUCHUMIVIMHE (MOAYJIIO)

3aHATUS TPOBOAATCS B YYEOHBIX ayJUTOPHSIX JJIS TIPOBEICHUS JICKIIUA U
CEMHUHAPOB. AyJIUTOPUH YKOMIUIEKTOBAHbBI CIICIIMAIM3UPOBAHHON MeOembio. YacTh U3 HUX
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YKOMIUIEKTOBaHbl ~ TEXHHYECKHMMH  CpPEACTBAMH  OOYYEeHHs,  CIOyKallUMH  JJIs
npeAcTaBieHuss ydeOHoW wuHpopManuu OOJbIION ayauTopuu (IIPOEKTOp, DSKpaH,
KOMITBIOTEP/HOYTOYK). [Ipu ocymectBieHnn 00pa30BATENBLHOTO MpoIlecca Mo
JTUCIUIUIMHE MCIOJIB3YETCS KOMIIBIOTEPHAsl TEXHUKa JJIsi TOoKaza Yy4eOHbIX (UIBMOB,
JEMOHCTpAllUd HATJISIHBIX MaTepuajioB U TMPE3EHTAlMd, COOTBETCTBYIOIIUX TEMaM
paboueit mporpaMmel.

B xozme oOpa3oBaTenbHOr0 Mpolecca OCYHIECTBISETCS CaMOCTOSITEIbHBIA TMOUCK
CTYJACHTAMH JOTOJHUTEIHLHOTO Y4YeOHOro Marepuajia C HUCHOJIb30BAaHHEM MOMCKOBBIX
CUCTEM U callToB ceTu WHTEepHET, ANEeKTPOHHBIX OMOIMOTEYHbIX cucteM.  Jlus
OCYIIECTBIICHUS  CAMOCTOSITENIbHOM  pabOThl  MMEIOTCS  KAOMHETHI, OCHAIICHHBIC
KOMITBIOTEPHOH TEXHUKOH C BO3MOXKHOCTBIO TOAKIIOYEHHS K CETH WHTEpPHET U
o0OecrieyeHreM JOCTyNa B 3JIEKTPOHHYIO HMH()OPMAIMOHHO-00pa30BaTEIbHYIO Cpeay
yauBepcureta (YK 12/3, ayn. 116). B yue6HOM kopmyce Ne 3 ayn.116 obecnedeH
CBOOO/IHBIN TOCTYI K CETH UHTEPHET .
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