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1. MecTto mucuuniaunbl B crpykrype OIIOII BO
JIMCIMILTMHBL, TPEIIISCTBYIONINE U3yUYSHUIO JAHHOW JUCIUILTUHBI (MCX0as U3 GOPMHUPOBAHUS ATAMOB TIO

KOMIIETCHIIUSIM):
re0JIOTHH; X UMHUS

NuxenepHas

KOMIIBIOTEPHAs

rpaduka;O3HaKOMUTEIbHAS
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paKTHKa;OCHOBBI

JIMCUUIUIAHBL, JUIsI KOTOPBIX OCBOEHHE JAHHOW IUCIMIUIMHBI HEOOXOJWMO Kak IpeallecTBYIOIIee
(ucxos U3 GOPMUPOBAHUS TAMOB MO KOMIIETCHIIUAM):

bnok: bnok 1. Aucuuniauael (MOAYNH);

OOs3arenbHas WM 4acTh, (opMupyeMass y4acTHUKAMH 0Opa30BaTENIbHBIX OTHOIIEHUH (B TOM YHCIE
3JIEKTUBHBIC AUCUUIUINHB): O0s3aTeNbHAs YacTh;

dopma o0yueHusi: OUHAS

TpyroeMKOCTb TUCIUIIIINHBI
Cemectp, Yach Bui
B KOTOPOM . .
POMEKYTOUHOM
IIPEIIOAACTCA | 3ayeTHBIC €IUHUIIbI B ToMm uncie aTTeCTALINHN
ITUCIUILINHA O61mas
xontaktHag | CPO
4 6 216 96 120 JK3aMEH,;
HUTOI'O: 6 216 96 120

2. Komnerenunu ody4amomerocs, popMupyemMsblie B pe3yJbTaTe 0CBOCHUS JUCIHILINHBI

No Mudp/
- dopmupyembie KOMITETESHITII WHJICKC
KOMIICTCHITUH
CrniocobeH pemrath 3a7a4u, OTHOCSIIUECS K MPO(HECCHOHAIBHON AEITEIbHOCTH,
1 | npuMeHsis METObl MOJCIIMPOBAHUS, MATEMATUUYECKOTO aHaJIN3a, €CTECTBEHHOHA- OIIK-1-2
yUYHBIC U OOIENH)KCHEPHBIC 3HAHUSI.

B pesynbraTe 0CBOCHHUS AUCIUILTMHBI 00YJaIOMIHIICS TOIDKEH:

Iudy WNHIuKaTophl TOCTURKEHUS KOMIIE- Mudp
P TEHLIUI pesynbrara | Pe3ymbraT 0OydeHus
KOMITIETEHIINH
oOyueHus

OIIK-1.2 BemoaHseT HMHTEpHpeTa- 3HaTh:
LIMI0 TPOMBICIOBBIX JAHHBIX, IMPO- OcCHOBHbBIE 3aKOHBI U
BOJUT TEXHUKO-7KOHOMHUYECKUI MIOJIOKEHUSI TUCLUIUINH
aHaJM3, COCTaBJsIeT paboune mpoeK- MHXXEHEPHO- MEXaHW4e-
Thl B COCTaBE€ TBOPYECKON KOMaHIbI CKOTO MOAYJISI; 3aKOHBI
OIIK-1.3 Pemaer KOHKpPETHBIE IIPO- TUAPABIIMKU, THUIPOME-
U3BOJICTBEHHBIE W MCCIIEJOBATENb- XaHHUKH; OCHOBHBIE Ma-
CKHE 3a/la4yl Ha OCHOBE NOHMMAaHHUS TEMaTU4YECKHE MOHATHS,

OIIK-1 .
¢usnueckoit cymuoctd u ocobeH- | 3(OIIK-1) |a Tak xe Qusuueckue

HOCTEH OCHOBHBIX TEXHOJOTHYe-
CKMX TpoIlleccoB  HedTera3oBoii
NPOMBIIUICHHOCTH,  (DYHKIIMOHAJA
OCHOBHBIX TEXHOJIOTMYECKHX O00B-
€KTOB, C Y4€TOM HOPMAaTHUBHOW J0O-
KyMEHTAllMK MO0 WX OSKCIUTyaTalluH
OIIKu-1.1. Hcnons3yer B mpodec-
CHOHAJILHOM JIE€ATEIIbHOCTH OCHOB-

CBOMCTBA  KUIKOCTEH,
OCHOBHBIE (PU3UUECKUE
3aKOHOMEPHOCTH; MOHS-
TUSL «JABIECHUE», «pac-
X0

IIpaBuna  mianupoBa-
HUS, TPOBEIEHUS DKC-
NEepUMEHTOB U o0pa-
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[udp
KOMIIETEHIUA

Nupaukatopel JOCTHKEHUS KOMITE-
TEeHIUH

[udp
pe3ysbTara
oOyueHus

Pesynprar 00yueHust

HBIC 3aKOHBI €CTECTBEHHOHAYUHBIX U
OOIICTEXHUYECKHIX JUCLIMIUINH,
NpaBUja TOCTPOCHUS TEXHUYCCKUX
CXEM U YEPTEKEH W MPHUHIIUIILI aB-
TOMATU3UPOBAHHOTO TPOCKTHPOBA-
HUs

00TKH HKCTIIEPUMEH-
TaJIbHBIX JTAHHBIX.
3aKoHBl U YCJIOBHS Op-
raHu3aIn MIOJTHOTO
THJIPOJMHAMUYECKOTO
mojo0usl  TUpaBIUYC-
CKUX TPOIIECCOB, KOTO-
poe BKJIIOYAET TI'eOMeT-
puuecKoe, KMHEMaTHue-
CKO€ M JUHAMHYECKOE
nonobusi.  [IpuHIMTBI
pabotbl ¢ 1KU(POBEIMU
UCTOYHHKAMHU JAHHBIX,
OPUHLMIOBL  paboOThl B
POTPAMMHBIX TIPOIYK-
tax MS Word, MS
Excel, Zoom, Webinar,
Muro, Google, MS
Power Point, mpuHIumns!
paboOThl B JIMYHOM Ka-
OuHeTe CTyAeHTa Ha
caure YI'HTY
ams.rusoil.net.

V(OIIK-1)

YMers:

Hcnonp3oBark: OCHOB-
HbI€ 3aKOHBI CTaTHKH H
KUHEMAaTUKH  YKHUJKO-
CTE M Tra3oB; IpUMeE-
HSTh OCHOBHBIE MaTe-
MaTHYECKUE MOHSATHUS, a
Tak ke (uznueckue
CBOMCTBA  KUIKOCTEH,
OCHOBHBIE (PU3UUECKUE
3aKOHOMEPHOCTH;
CHATb  TOKa3aHUs C
npuboOpoB,  MaHOMET-
pOB, pacxooMepoB
NPUMEHATh 3aKOHBI H
YCIOBUS ~ OpraHU3aliu
MOJIHOTO THUIPOAUHAMH-
YECKOTO MOJ00UsT THI-
paBIMYECKUX  MpOLEC-
COB, KOTOPO€ BKIIOYAET
reOMEeTpUYEcKoe, KUHe-
MaTHYECKOE M JUHAMH-
YeCKoe Iomo0us; co-
3MaBaTh M PEIAKTHPO-
BaTh (Qailsl B TpoO-

IPAMMHBIX  IPOAYKTax
MS Word, MS Excel;
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[udp
KOMIIETEHIUA

Nupaukatopel JOCTHKEHUS KOMITE-
TEeHIUH

[udp
pe3ysbTara
oOyueHus

Pesynprar 00yueHust

y4acTBOBaTh B  BH-
JNeoKOH(epeHIusIX  Ha
atopmax Zoom,
Webinar, Google Meet;
co3maBaTh U JIEMOH-
CTPHpOBaTh IPE3CHTA-
uur B MS Power Point;
MOJIb30BaThCS  JIMYHBIM
KaOMHETOM CTYJAEHTa Ha
caure YI'HTY
ams.rusoil.net.

B(OIIK-1)

Buiagers:

OCHOBHBIMH HaBBIKAMU
TUCLUUIUIMH ~ MHXXEHEep-
HO-MEXaHHUYECKOTO MO-
Iyns; 3aKOHAMHU THUJ-
paBIMKH, THUIpOMEXa-
HUKH; OCHOBHBIMH Ma-
TEMaTUYECKUMH  TIOHS-
TUSIMHU, TIpHEMaMH pac-
4era;

HaBbIKAMH  PabOTBI €
npubopamu  (MaHOMET-
pamu, pacxoAOMepaMH);
HaBBIKAMH OpraHU3aINH
MOJIHOTO THUIPOAUHAMH-
YEeCKOro MoJ00us Tui-
pPaBIMYECKUX  IpOLEC-
COB U SBJICHUI, KOTOPOE
BKJIIOYAaE€T TeoMeTpuye-
CKOE, KHHEMaTHYECKOE
U JUHAMUYECKOe M0JI0-
ousl.

3. CTpykTypa AU CHUNIHHBI

3.1. Buabl yueOHoI paGoThl M TPYA0EMKOCTh (BCEro M Mo ceMmecTpaM, B 4acax)

dopma o0yueHusi: OUHAS

Bcero
Bun yue6HO# paboTh 11 ce- 31 415 71819101112
MecTpam,
Yachl

KonrakTHast paboTa, BCEro B TOM YHCIIE: 96 96
JIeKuH (BCEro) 34 34
-B T.4. JIGKIIUU on-line Kypc 0

npakrideckue 3aasaTus (113) 24 24
-B T.4. IIPaKTHYECKUE 3aHATHA on-line Kypc 0

naboparopHsie padots! (JIP) 28 28
-B T.4. 1abopaTopHble paboThl on-line Kypc 0

KOHTpPOJIMpYyeMast caMOCTosITeIbHAs paboTa (3amuTa 4 4
KYpPCOBOI'O IIPOEKTA, KypCOBOH pabOTHI U JIp. paboT
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(pm HanMIUw))

WHasl KOHTAaKTHas paboTa (caaya 3adera, IK3ame- 6 6
Ha,KOHCYJIBTAINN)

npoekTHas aestenbHocTh (I111) 0

CamocrosrensHas padora obyqarontuxcs (CPO), Bee- 120 120
ro B ToM uucie: (yka3aTh KOHKpeTHbIH Buj CPO)

BBINOJTHEHNE U IOATOTOBKA K 3aIIUTE KYPCOBOTO IPO- 20 20
€KTa WJIM KypCOBOH paboThI

BBINOJTHEHHE U MOATOTOBKA K 3ammute PI'P paborsl, 25 25

pe(bepaTa, IIaTCHTHBIX HCCHCHOBaHHﬁ, AHAJIMTUYC-
CKHUX HCCIICIOBAaHHUHA U T.II

n3ydeHue ydeOHOro MaTepHaia, BRIHECEHHOTO Ha 10 10
CaMOCTOSITENTFHYIO ITPOpabOTKy

MIOATOTOBKA K JIAOOPATOPHBIM W/WITH ITPAKTHYECKAM 20 20
3aHATHIM

MIOATOTOBKA K Cllaue 3a4uera, 9K3aMeHa 23 23
WHBIE BUIBI paboT o0yyatonierocs (Ipy HATMYUH) 22 22
ocBoeHme on-line kypca 0

caMocTosTeNbHasl IpoeKkTHas nesirenbHocTh (CI1) 0

NTOI'O 11O JUCHUITIIMHE 216 216

4. Coaep:kanne TUCHUNIMHBI

4.1. Tembl (pa3aesibl) IMCUMILIMHBI ¥ BU/bI 3aHATHH (B Yacax)

dopma o0yueHusi: OUHAS

3
5 ’g & TpymoeMKOCTb, Yachl [udpp
a2 HasBanue temsl (pa3zaena) g pesynbraTta oOyue-
2 8 8 HHA
el JI | 1I3 | JIP | CPO | Beero
1 Beenenue 4 |2 0 0 5 7 3(OIIK-1)
3(OIIK-1)
2 I'mppocraTuka 4 |6 8 4 28 46 VY(OIIK-1)
B(OIIK-1)
3(OIIK-1)
3 I'uaponnnamuka 416 0 8 14 28 V(OTIK-1)
3(OIIK-1)
4 I'unpaBnuyeckue CONpOTUBIICHUS 416 6 8 18 38 V(OTIK-1)
HcTeuenne xKUIKOCTU Yepe3 OTBEPCTUS U 3(OIIK-1)
> HAaCaJIKH 402 2 8 13 25 B(OIIK-1)
JIBW>KEHHE KUKOCTH B HAIIOPHOM TPYOOIIpo- 3(OIIK-1)
6 o1 4 (12| 8 0 42 62 V(OITK-1)
HTOIO: 341 24 | 28 | 120 206
4.2. Copep:xaHne JeKIIHOHHOIO Kypca
TpynoemMkocTs,
qacChbl
Ne
Howmep pa3znena Haszeanue temsl w | S5
. SE £
g 138 g
(<o) (<o)
1 |1-Beenenue Conep:xanue Kypca riipOMEXaHUKHU U €ro poJib B He TAHOI NPOMBIII- 2

JeHHocTH. UcTopuyeckasi CIpaBKa 0 pa3BUTUM ruapoMexannku. Cuibl,
JAelcTBYONIIME HA KUAKOCTh. OCHOBHBbIE CBOMCTBA )KUAKOCTel. Ba3skocTh
JKMAKOCTH. Peosiornueckne cBoiCTBa M XapAKTePUCTHKH HEHBIOTOHOB-
CKHX KMIKOCTeM.

I'unpaBnuka — Hayka APEBHsIA, 3apOXKICHUE OTACIBHBIX IPEACTaBICHUN
YXO-NUT KOpHSIMHU B TIIyOOKyIo apeBHocTh— Eruner, Pum, Baswion, ['penus,
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Kwuraii, Meconoramusi, 3akaBkasbe U Cpenusist Azus.

[TepBBIM HayYHBIM TPYJOM B OOJIACTH THPABINKH MOXKHO CYHTATh TPAKTAT
Apxumena «O TUIaBaromux TeNaxy, MosBUBIIHICS 3a 250 ner 1o H.3. B aToM
TPaKTa-Te U3JI0)KEHBI OCHOBBI TEOPHUH ILJIABAIOIIKX TE€JI U OCTOMYMBOCTH IJIa-
BAIOWIETro TeJla, IPUBOJUTCA U3BECTHBIN 3aKoH Apxumena. B npesnem Pume
OBLT HAKOIUICH OOJBIION OMBIT B BOIPOCAX CTPOUTEIHCTBA BOOIIPOBOJIOB.
Ha nporspkennu nocneayomux 15 BEKOB rUpaBiivKa HE MOTy4YHIia CYLIECT-
BEHHOT'0 Pa3BUTHSL.

B nepuon Bospoxnenus B Mtanuu renuanbHbii yenoBek Jleonapao na Bun-
YW 3aHUMAJICS Pa3pabOTKOI TeOpHil TUTaBaHUS TEJ, UCTCUCHUS JKUKOCTH U3
OTBEPCTHH, H3yYEHUEM BOJOCIUBOB, CBOOOTHBIX CTPYH, THIPABIUICCKUX
MAIIIVH, a TAK)KE Me-XaHU3Ma JIBIDKCHHS BOJBI B TPyOax, peKaxX M KaHajax.
Bo BTopoii nonosure XV 1 Hauane XVI BekoB MeXaHUKa, SBIIAIOLIAsICSA TEO-
pe-TUYecKoi 6a30 THAPABIVIKY, ITPEBpAINACTCS B (PU3UICCKYIO HAYKY.

B 1687 r. Her0TOH BBICKa3aJ THIIOTE3Y O 3aKOHE BHYTPEHHETO TPEHUS B XKH[I-
KOCTSIX.

2-T'mapocratuka

I'mapocraTuka. IlonsiTHe rHAPOCTATHYECKOTO JaBJIeHus1. CBOWCTBA I'M/I-
poctaTn4eckoro AasJjieHus. JupdepeHnnanbHbie ypaBHCHHUS] PABHOBeE-
cus xkuakoctu. IlopepxnocTn ypoBHsi. OTHOCHTEILHBIN IOKOIA.
I'mapocraTika — pasaen ruipaBiIuKd, B KOTOPOM H3Yy4aeTCs paBHOBECHE
KHUAKOCTEN U BO3JEUCTBUE MOKOAMIMXCS JKUAKOCTEN Ha MOTPYKEHHBIE B HUX
TeNa U NOBEPXHOCTH, OrPaHMYUBAIOIINE KUJKOCTH.

OpHa 13 OCHOBHBIX 3334 THAPOCTATHKHA — M3YYCHHUE PACIPE/ICIICHHS 1aBie-
HUS B )KUJKOCTH U OIPEAEIEHHUE Ha STON OCHOBE CHJI, JEUCTBYIOILUX CO CTO-
POHBI XKHJIKOCTH Ha CONPHKACAIOLINECS C HEU TBEPABIE Tela. 3HAUECHHE 3aKO0-
HOB THJIPOCTA-THKH MO3BOJSAET PACCUUTHIBATH CHIIBL, ACHCTBYIOIINE HA THO U
CTEHKH COCYJI0B pa3-TN4YHON GopMbl 1 Ha3HaueHHs. Ha 3akoHax ruzppocraTu-
KM OCHOBAHO JI€MCTBHE T'U-PABINYECKUX MOJBEMHHUKOB, IIPECCOB U TOPMO-
30B, *KHJJKOCTHBIX MAHOMETPOB U MHO-THX APYI'MX MAaIlUH, MEXaHU3MOB U
IprdOpOoB.

I'mapocrariyeckoe naBiaeHue 00J1aAaeT ABYMsI OCHOBHBIMH CBOHCTBAMHU:

1. OHoO HampaBiIeHO 0 BHYTPEHHEN HOPMAJIH K ILIOMIAKE, HA KOTOPYIO Jei-
CTBYET.

2. Ero 3HaueHMe B JaHHOH TOUKE HE 3aBUCAT OT OPUEHTHPOBKH B IPOCTPaH-
CTBE MJIOIAJKH, BKJIIOYAIOIIEH 3Ty TOUKY.

2-I'mapocratuka

OcHOBHOe YypaBHeHHe THAPOCTATHKH. AOCOJIIOTHOE, U30LITOYHOE, BAKY-
yMMmeTpuueckoe gaBjeHns. 3akoH ITackasus. Coodmaronuecs cocyabl.
IIpubops! 1A H3MepeHns NaBJICHHA.

wim
rie — IIIyOWHa MOrpyXeHHs paccMaTpUBaeMOl TOYKH I10]] CBOOOTHOM mo-
BEPXHOCTBIO.

HOCJ’IGHHGG YPaBHCHUC ABJISICTCA (byHﬂaMeHTaJIBHBIM. OnHo Ha3BIBaeTCA OC-
HOB-HBIM YPABHCHUCM T'HAPOCTATUKU U IMOKA3BIBACT, YTO I'MAPOCTATUICCKOC
JaBJICHHC B JIF000I TOUKe HOKOHHICI\/’ICH TSDKEI0H KalleIbHOU KHUJIKOCTH I10JI-
HOCTBIO OIPCACIACTCA FHY6HHOﬁ €C NOIrpy>KCHUA 1oa CBO6OZ[HOI>1 TTOBCPXHO-
CTBIO ) KMJKOCTHU WUJIH IO KaKOH-1100 ﬂpyFOﬁ MOBCPXHOCTBIO C U3BCCTHBIM Ha
HeH JAAaBJICHUCM, T'OBOPA MHAYC, U3MCHSCTCA B 3aBUCUMOCTH TOJIBKO OT BEPTU-
KaJIbHOU KOOPAWHATBL 31Ol ToukH. B aTOM YPaBHCHUU BCIIMYMHA MOXKCET
OBITH Ha3BaHA BECOBBIM JAAaBJICHUCM, I1O-CKOJIbKY OHA MPCACTABJIACT Ty 4aCTh
MOJIHOI'O THAPOCTATUICCKOIrO JaBJICHUSA, UJIU, KaK TOBOPST, a0COJIFOTHOTO
JaBJICHUA B paCCManHBaeMOﬁ TOYKE, KOTOpas O6YCJ'IOB—J'I€Ha BECOM CaMOM
KHUJIKOCTH. U3 PaccMOTPECHNA OCHOBHOI'O YPABHCHUS I'MAPOCTATU-KH 3aKIIIO-
qacM, 4To a0COIIIOTHOE AaBJICHUEC B TOUYKC PaBHO CYMMEC BHCIITHCTO ITOBEPX-
HOCTHOI'O 1 BECOBOI'O HaBJ’ICHHﬁ. W3 storo xe BBIPAXCHUA HCTIOCPECICTBEHHO
CJICAYCT, UYTO BHCIIHCC N1aBJICHUC HA ITOBEPXHOCTh HaXOZLﬂmeﬁCH B PABHOBC-
CHHU XUJIKOCTH IEPEAACTCA OAUHAKOBO BO BCC TOUYKH BHYTPH KUJIKOCTU (33-
KOH HaCKaJ'IH). BHyTpI/I HOKOHHIGfICH JKUJKOCTHU BO BCCX TOYKAX, MMOI'PYKCH-
HbIX Ha OJIHY U TY K€ FJ'Iy61/IHy, a0CoIII0THOE JaBJICHHUC OJJMHAKOBO. Taxum
06pa30M, IIpU paBHOBECUU KUJKOCTH 110/ HeﬁCTBHGM CHJIBI TAXKCCTU IMOBEPX-
HOCTb paBHOI'O JAaBJICHUA, WK IMTOBEPXHOCTh YPOB-HHA, IPECACTABIIACT coboit
TOPU30OHTAJIBbHYIO IINIOCKOCTD. HpeBI)IHICHI/Ie IMMOJIHOI'O TUA-POCTATUICCKOIO
JaBJICHUA HaQ aTMOC(prHLIM Ha3bIBaACTCA I/136I>ITO‘IHI)IM, HJIM MaHOMCTpHUYC-
CKHM JaBJICHUECM:
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2-I'mapocratuka

Cuia naBjieHHs 5KMIKOCTH HA ILIOCKYIO0 cTeHKy. LleHTp naBaenuns. Cuia
JAABJICHHS HA KPUBOJIMHEHHYI0 CTeHKY. 3aKk0H Apxumena. Ilonsitue o
IUIABAHUH TeJ.

Takum 06pa3om, cuita abCOTIOTHOTO THIPOCTATUIECKOTO JIABJICHHS JKUAKOCTH
HA MOTPYKEHHYIO IIOCKYIO IOBEPXHOCTh PaBHA MIPOU3BEACHUIO IIJIOIAIN
9TOH MO-BEPXHOCTH HA JABJICHUE B €€ LEHTPE TSHKECTH.

IIpu 5TOM cHa BHEIIHETO T’UAPOCTATUYECKOr O JABICHUS , TOCKOIbKY BHEII-
Hee THIPOCTATUYECKOE JaBIEHUE PACIPEIEICHO PABHOMEPHO 10 BCEH ILIO-
1[a CMOYEHHOM YacTU MOBEPXHOCTH, €r0 PaBHOACUCTBYIOIIAs MPUIOKEHA
B LIEHTPE TSKECTH ITOU MOBEPXHOCTH.

Cuuta n30BITOYHOTO THIPOCTATHIECKOTO IABICHUS .

B ciydae, koraa cTeHKa pacronokeHa ropu3oHTaiIbHo (yroa ? = 0),T. e. npen-
CTaBIsIeT cO0O0l HEe OOKOBYIO CTEHKY, a TOPH30HTAIBHOE JTHO COCYIa, CyM-
MapHOE JIaBJICHNE ONPEAEIIETCS 10 TEM ke opMyliaM | cocTaBisieT: , rae H
— BBICOTa CTOJI0A )KUAKOCTH B COCY/IE.

CrenoBarensHO, TaBJICHNE HA JTHO 3aBHCHT HE OT (hOpMYIIbl M 00beMa cocyia,
a TOJIBKO OT IUTOIIA/N THA U BBICOTHI CTOJI0A )KUAKOCTH B cocyze. [loaTomy
JUISL CO-CY/IOB pa3HOH (hOpMBI, 3aIIOITHEHHBIX OHOM U TOH K€ JKHJIKOCTBIO 10
OJTHOT'O U TOT'0 € YPOBHS U UMEIOIUX OJUHAKOBYIO IJIOMIAb JHA, CHUIIbI
TIOJTHOT'O JIABJIEHNS Ha JHO OYIyT ONIMHAKOBBEI.

3-T'uppoaunamuka

HonsiTue ruapoguHamuxku. Knaccupuxauus BUA0B ABMKEHUS KHIKO-
c¢Ti. OCHOBHBbIE NOHATHS KMHeMATHKH. MeToabl ONMCAHUS ABUKEHUS
KuakocTu. JIunum u Tpyoxu toka. Pacxon sxuakocru. JIuddepenunain-
HOe YPaBHEHHe Hepa3pbIBHOCTH.

I'mapoaunamMukoil Ha3pIBaeTCS pa3esl TUIPABIUKY, U3YYalOIIUN ABUKEHUE
JKUJKOCTH, a TAKXKE B3aUMOACWCTBUE MEXKIY KUJIKOCTHIO M TBEPBIMU TENA-
MU TIpU UX OTHOCUTEIIBHOM JBW>KEHUH. McX0/s U3 3TOro, BBOJSAT MOHATHUE O
BHYTPEHHEHN M BHEIIHEH 3a]jauaX MEXaHUKH KUIKOCTH.

K BHyTpeHHEl 3a1aue OTHOCUTCS TBMKCHUE KUJKOCTH B TpyDOaX, KaHAIAX U
T.I1., @ K BHEIIHEH 3a7[ade OTHOCHUTCSI OOTEKaHHEe TIOTOKOM TBEP/BIX TEIL.

B ruapoarHamuke paccMaTpUBaIOTCA JBE MOJIENIH KUAKOCTU: UCAIbHbIE
(WM HEBSI3KME) U peasbHBIE (BA3KHE).

IIpu n3yueHny NpUHUMAETCS, YTO KUAKOCTH SBIISIOTCS CIUIOIIHON Cpenon
Jaxke 1py OeCKOHEYHO MallbIX 00beMax. [ToaToMy rHApOMHAMHUKY MOXKHO
CUNTATH B OOIIEM CITydae pa3/iesloM MEXaHUKH CILIOIIHBIX CPeICcTB. B rumpo-
JUHAMUKE CYILe-CTBYIOT 1Ba METO/A U3yUEHHUS ABHKEHHS XKUIKOCTU. MeToxn
Jlarpanska u meron Oii-nepa.

3-T'uppoaunamuka

JBusKeHHe 1eMeHTapHOI xkuaKkoii yactuubl. Jedopmanuu. Hanpsaxen-
HOe cocTosiHMe KUAKOCTU. CBsA3b Hanpsikenuil u Aedopmaumii. {udde-
peHnuaabHoe ypasHenne Koum. Ypasnenne HaBbe-Crokca.
Huddepennmansapie ypaBHEHNS IBH)KCHHS pEeasTbHON (BSI3KOH ) KHUIKOCTH
MOJKHO IIOJTY4HTh, IOMNOJIHUB ypaBHEHUs Dilliepa, BBIBEACHHBIE ISl UICab-
HOM (He-BSI3KOW) JKUJIKOCTH, COCTaBJISIOIIMMHU CHJI BHYTPEHHETO TPEHHsI, 00Y-
CIIOBJICHHBIMU BSI3KOCTBIO.

Bxopsmue B ypaBHeHHe Diiniepa 00beMHbBIE (MacCOBBIE) CHIIBI, OTHECEHHBIE K
€IMHUIIE MaCChl JKUAKOCTH U ONPEAENSEMbIE Yepe3 IPOEKIIUYA COOTBETCTBY-
omux yc-kopenuit X, Y, Zu , , , OCTaHyTCsl IPU 3TOM HEU3MEHHBIMH, a
CHJIBI TIOBEPXHOCTHBIC OYIyT HHBIMH, M KPOME HOPMaJIbHBIX CHJI AAaBJICHUS,
BbIpa-KaeMbIX Yepe3 HOpMalIbHbIEe HAIIPSHKEHUS, OYyT IMETh MECTO Kaca-
TeNbHBIE (BSI3KO-CTHBIE) CHIIBI COTTPOTHBIICHUS, BRIPAYKAIOIIHECS Yepe3 COOT-
BETCTBYIONIME KacaTelb-Hble HANPSDKEHUS.

3-T'uppoaunamuka

YpasHenne BepHyiiu 1151 31eMEHTAPHON CTPYIKHU HAeANbHON U BA3KOM
JKMIKOCTH. YpaBHeHne BepHyiu qis noroka. Ilpumenenne ypapHeHus
Bepnynian.

DHeprus, OTHECEHHAs! K €MHUIIE CHIIBI TSHDKECTH (Beca MKHUKOCTH), Ha3bl-
BAETCsl YAENBHOM sHeprueil uinu HanopoM. Y pasHenue J1. bepHyniau matema-
TH-YECKU BBIPAYKAET 3aKOH COXPAHEHMS MEXaHUYECKOM YHEPTUU, OTKPBITHII
JIo-MOHOCOBBIM: BAOJIb JIEMEHTAPHON CTPYUKH HEBSI3KOH KUAKOCTH CyMMa
[IO-TECHLIUAIBHON U KHHETUYECKOM SHEprUy — MOCTOSIHHASL BEIMYMHA.

4-T'mapaBnuyeckue
CONPOTUBJICHUS

JlaMuHapHBIA M TYpOY/JICHTHBIA pPesKMMBbI IBHKEHHSA KHAKOCTH. Yncio
Peiinoabaca. JlamuHapHoe 1BHKeHHE KUIKOCTH B KPYIJoi TpyGe. ®dop-
my.a Ilyaseiins.

PexxuM IBMOKEHMS, IPU KOTOPOM UMEET MECTO CIOMCTOE JBHXKEHUE KHJIKO-
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CTH, Ha3bIBAaETCS JIAMHHAPHBIM (OT JJATHHCKOTO cioBa Lamina — cioif), u B
9TOM CIly4ae YacTULBI JKUAKOCTH HE IEPEMEIINBAIOTCS.

BecniopsiiouHslil pexuM JBIXKEHUS, IPU KOTOPOM IIPOUCXOAUT NepeMeEIBa-
HUE YaCTHUI] XKHUJIKOCTH, Ha3bIBAIOT TYpOyICHTHBIM.

CrenoBatensHO, IPU CKOPOCTH ITOTOKA V MEHbIIE Bceraa Oy-AeT JaMHuHap-
HBII PEXUM ABHXCHUS, a IPH — TypOYIICHTHBIN.

[Tpu ckopocTsIX B IpesiesIax ABIKEHHE MOXKET OBITh M JJAMU-HapHBIM U Typ-
OynenTHbIM. OHO 3aBHCHT OT U3MEHEHHS CKOPOCTH JBIKEHHUS )KUAKO-CTH.
Ecnu ckopocTs yMeHbIIaeTcsi, TO B 30He OyaeT TypOYJICHTHBIH PEXUM JIBH-
KEHUs, T.€. TAaKOH, KOTOPOH OB 710 3TOH 30HBLY HA00OPOT, IPH YBEIH-YCHUN
CKOpPOCTH B 3TOM 30HE COXPAHUTCS JJAMUHAPHBIA PEXUM JBIDKCHHUSI.

4-T'mapaBnuveckue
CONPOTHUBJICHUS

TypOy/neHTHOe NBH:KeHHE ) KHAKOCTH B TpyOax. TypOyjenTHas cocTaB-
asomasn Baskoctu. Ilpndau:kennas teopust Ilpangrias. Jlorapugmmuae-
CKHIi 3aKO0H.

OnHO U3 BayKHEHIINX CBOMCTB TYpOYIEHTHOCTH — HEYNOPSA0YCHHOCTD JIBH-
xenus. Ho B To ke BpeMs TypOysIeHTHOE ABMYKEHHUE MOJIAeTCs ONHMCAHUIO C
ITOMO-IIbIO 3aKOHOB T€OPUH BEPOSTHOCTH. IIpH 3TOM OKa3bIBAETCS BO3ZMOXK-
HBIM YKa3aTh CTaTHYECKH TOYHBIE CPETHIE XapaKTEPUCTHKH ABKEHUS (CKO-
pocTs, nasienne u ap.). [To U.0O. Xunue onpenenenue TypOyIeHTHOCTH MO-
XKeT OBITh C(HOPMYIHPOBAHO TaK: TYpOyJIECHTHOE JBIKECHNE XKHUIKOCTH TIpei-
[oJIaraeT HaIu4yKe HEYIOPSIIOYEHHOCTH TEUEHHs], B KOTOPOM pPa3IMYHbIEC Be-
JIMYUHBI IPETEPIEBAIOT Xa0THYECKOE U3MEHEHUE BO BPEMEHH U B IIPOCTPAH-
CTBEHHBIX KOOpPANHATAX ¥ IIPU 3TOM MOTYT OBITH BBIJEICHBI UX CTaTHCTHYE-
CKU TOYHBIE OCPETHEHHBIE 3HAUCHHUSI.
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4-T'mapaBnuyeckue
CONPOTHUBJICHUS

IxkcnepuMeHTaAlbHbIN rpadpuk Huxypanse. Ilorepu Hanopa aJs npo-
MBILLICHHBIX TPYO. MecTHBIE rHApaBIndYecKue conporusiieHnsa. Koag-
(unMeHT MecTHBIX NOTephb. MecTHBIE MOTepH NPHU MaJIbIX yncaax. Ilepe-
XO/IHasl 30HA. JKBHBAJICHTHAsA NIMHA TPYObI. IIpuHIMN HAJI0KEeHUS 10-
Teph.

B cootBercTBUM ¢ pekomeHganuaMu A. JI. AIbTIIyssl, MOXKHO IPUHSATh TaK-
e KPUTEPHH JUTI ITUX Tpex obacTei:

€CIM , TO ATO 00JIACTh THIIPABIMYCCKH TIAIKUX TPYO;

€CIM , TO ATO 00JIACTh KBaIPATHYHOTO CONPOTHUBIICHNS THIPAB-INIECKH IIIe-
POXOBAaTHIX TPYO;

€ciM , TO ATO IEepeXoHas 00JIacTb, MM 00JIACTh TOKBAJPa-TUIHOTO COIIPO-
THUBJICHUS TUIPABIMYECKH IIEPOXOBATHIX TPYO.

[Tpu TypOyseHTHOM pexuMe JUIsl onpeneneHus KoahPUuueHTa B pa3Hoe
BpeMsi ObIIO IPEUIOKEHO OOJIBIIOE YHUCIIO PACUCTHBIX (HOPMYII.

st obnacTy THAPABIMYECKU TIIAJKUX TPYO MOXKHO MpuMeHHTH (hopmyiry Ko-
HAKOBa:

K ykazanHO# 00J1aCTH CONTPOTHUBIIEHUSI OTHOCSITCSI TEXHUYECKH TJIAJIKNE TPY-
051 (M3 IBETHBIX METAJJIOB — ME/HbIC, JIATYHHBIC, CBUHIIOBbIE, CTCKIISTHHBIC
TpyOBI ¥ JIp.) BO BCEM JAMANA30HE UX MTPAKTHYECKOTO MCIIOIB30BAHMS 10 YHC-
naMm Re, a Takke cranbHbIe TpYOBI 10 3HaUeHMH yncna PeliHonb/ca, OpueHTH-
POBOYHO PaBHBIX (3/1eCh — DKBHBAJIECHTHAsI WJIM a0COJIOTHAs IEpOXOBa-
TOCTB).

B obnacty rupaBiIndecKy NIepoxoBaThIX TPYO (KBajpaTUuHast 00J1acTh) 3HA-
YEeHUs MOJKHO IMOIY4HTh 1o opmyne Hukypanze:

nnm Onm3koi k Helt popmynte HlIndpuncona:

JJ1st crapbIx BOMONPOBOIHBIX (CTAIBHBIX M UyTYHHBIX ) TPYO, 3HAUUTEIHHO
KO-Op/IMHUPOBAHHBIX B PE3YJIbTATE JIUTEILHON SKCIUTyaTauu ( MM) IpuMe-
HUMO TaK)K€ BBIPAXKEHUE: .

Bnu3kue K ONBITHBIM 3HAYCHUSIM PE3YJIbTATHI IaeT YHUBEpcanbHas (opmyia
AnpTirysst (mpuMeHsieMast BO BceX 00J1acTsX TypOyJICHTHOTO PEKUMA): .
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5-HcTeueHne XuaKo-
CTH 4epe3 OTBEPCTHUS
Y HACaIKU

Hcreuyenne xuakoctn yepe3 orseperus. Koagdpuunenrer cxxarus, cxko-
poctH, pacxofa. BiansgHue BA3KOCTH Ha napameTpsl uctedeHus. Mcrede-
HHe KHJKOCTH Yepe3 HWIMHAPUYeCKnii Hacaqok. Bakyym B Hacaake.
Hacanxu pasauunbix ¢popm. McTedeHue ¢ nepeMeHHbIM YPOBHEM.
Wzydenue Borpoca 00 NCTEUEHNN KUAKOCTH U3 OTBEPCTHH U HACaZOK UMEET
OoJbIIIOE TIPHKJIIATHOE 3HAaYEeHHE. B cOOTBETCTBUM C 0COOEHHOCTSIMH THAPaB-
JINYe-CKOT0 pacyera, OTBEPCTHS MOIPA3 eS0T Ha MaJlble ¥ OOJIbIINE.
MaJsbIM Ha3bIBA€TCsl OTBEPCTHE, B PA3IMYHBIX TOUKaX KOTOPOr0 FreOMETpHYe-
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ckuii Hartop H (paccTostHne 1o BepTHKaiu 0T CBOOOTHOI TOBEPXHOCTH XKH/I-
KOCTH JI0 pacCMaTpUBAEMOI TOYKH OTBEPCTHS) MPAKTHYECKN OMHAKOB (BBI-
COTa TaKOTO OTBEP-CTHUS, PACTIONIOKEHHOTO B BEPTHKAIBHON CTEHKE, HE Ipe-
Beimaer 0,1H). OtBepcrue B 1He Beeraa OyeT MasibiM.

BonbimmM Ha3bIBaeTCsl OTBEPCTHE, TEOMETPUIECKHII HAMOP B PA3IMYHBIX TOY-
Kax I10 BBICOTE KOTOPOTo He OMHAKOB. Pedb et He 00 aOCOMIOTHBIX T€0-
METpHYE-CKHX pa3Mepax OTBEPCTHH, a O COM3MEPUMOCTH HX BBICOTHI M pac-
YeTHOro Haropa. TakuM 00pa3oM, y3Kasi BepTHKaIbHas IIeb SBISIETCS
OOJBIINIM OTBEPCTHEM.

OTtBepcTre MOXKET OBITh B TOHKOM MIIM TOJICTOM cTeHKe. CTeHKa CUUTaeTCs
TOHKOM, €CIM €€ TOJIIMHA (B 3TOM Ciydae aOCOJIOTHAs TONIINHA CTCHKH HE
CKa3bIBaeTCsl HAa XapaKTepe UCTEUCHUS U3 OTBEPCTHS). TOJICTOM Ha3bIBaeTCs
CTEHKA IIPH , KOT/Ia €€ TOJIIINHA YXKE CKa3bIBAeTCsl Ha UCTCYCHUH.

Ha xapaxTep ucreueHuns u3 OTBEPCTHS CYIIECTBEHHO BIMSCT CKAaTHE CTPYH
TIPY TTOXO0JIE K OTBEPCTHIO, IIOCTOSTHCTBO WJIM M3MEHEHHE JEHCTBYIOIETO
HAaropa, ypOBEeHb JKUAKOCTH 32 OTBEPCTHEM.

Cxxarue Ha3bIBACTCS COBEPIICHHBIM, KOTja OOKOBBIE CTEHKH U JTHO COCyia
MIPAKTHYECKU HE BIUSIOT HA HCTEUCHHE.
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6-JIBuKEHUE JKHUJIKO-
CTH B HAlIOPHOM TPY-
OompoBoe

I'mppasimyeckuii pacuer Tpydonposoaa. OCHOBHOE pac4eTHOE YpaBHe-
HHe JUI1 IPOCTOro Tpyodonposona. YpasHenne Jleiioenzona. Cnosxunie
TpPYOONPOBOALI.

B coBpemMeHHO# TeXHUKE NPUMEHSIOTCSI TPYOOIPOBOIBI IS TIEPEMEILICHNUS
Ppa3HOOOpa3HbIX KUAKOCTEH, M3TOTOBIISIEMBIE U3 PA3IMYHBIX MaTEPUAJIOB.

B 3aBucHMOCTH OT reoMeTpHU4ecKOi KOHPUTYpaIii pa3indaioT MIPO-CThIe U
CJIOXHBIE TPYOOIPOBOIBI.

[TpocThIM Ha3BIBAIOT TPYOOIIPOBO/, COCTOSIINI U3 OJHON JINHUK TPYO, HE
nMeronrii 00KOBBIX OTBETBJIEHHH, T.€. TPYOOIPOBOJI C OJMHAKOBBIM PacXo-
JIOM Ha BCEM ITyTH JBIDKCHUS KHJIKOCTH OT MECTa ee 3a0opa A 10 MyHKTa
norpedienus B. Takoii TpyOOnpoBo/ MOXKET OBITh BBHITIOTHEH M3 TPYO OIHO-
T'O IMaMeTpa 10 BCel JUTMHE WK U3 YIaCTKOB TPYO pa3IM4HOM JUTMHEL U T1a-
MeTpa.

CJ10XHBIM Ha3BIBAIOT TPYOOIPOBOJI, COCTOSIINIT N3 OCHOBHON MarucTpaii u
psAaa OTXOASIIUX OT HEE OTBETBIICHUIA.

Pa3znmuuarot cnenyromue BUIbL:

a) MapauieNnbHble, KOT/1a K OCHOBHOW Marucrpani M napauieaIbHO HOAKITIO-
Ye-Hbl OJJHa WJIN HECKOJIBKO TPYO;

0) pa3BeTBIICHHBIE, B KOTOPHIX KHJIKOCTh U3 MarucTpaiu M mnogaercst B 60Ko-
BbIE OTBETBJICHHSI, 0OPaTHO B MarkcTpallb OHA HE IIOCTYIIAET;

B) KOJIBIIEBBIE, IPECTABIISIOIINE COOOH CeTh, 3aMKHYTYIO B KOJIBLIO, ITUTAe-
MYIO OT OCHOBHOM Maructpamu M.

B HamopHBIX TpyOONpoBOAaX XKHUIKOCTh HAXOAUTCS MO N30BITOYHBIM JaBiie-
HUEM U IOJHOCTBIO 3allOJHSIET BCE MONEPEUHOE CEUCHHUE.

Jnst pacyera TpyOOIPOBO/IOB HCXOIHBIM SIBJIsIETCsl ypaBHeHue bepHymum, u3
KOTOpOrO CIeAYeT, 4TO pa3HOCTh 3HaueHu Hanopa H1 B ceuenuu 1-1 u H2
B ceYe-HMU 2—2 3aTpayrBaeTCs HA MPEOAONIEHUE TUAPABINYECKUX COMPOTUB-
JICHU! TP IBIKEHUU KUAKOCTH HA YYaCTKE MEXKAY STUMH CEUCHUSIMH.
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6-JBUKEHUE JKHUJIKO-
CTH B HAlIOPHOM TPY-
OompoBoe

TpyOonpoBoa ¢ pABHOMEPHBIM NyTeBbIM pacxoaoM. CugoHHbIi TPy6O-
nposoj. BecacpiBaromuii Tpy0onpoBoja Hacoca. JKOHOMUYeCKHIl pacyeT
TpyOonposoaa.

B onpenenennoii vactu paboTaer B yCIOBHSIX BaKyyMa.

Hawnseicias Touka C cudoHa HaXOANUTCS BBILIE OTMETOK BOIBI pE3epBYapoB
A u B. 3aaua pacuera cuOoHHBIX TPYOOIIPOBOIOB CBOIUTCS K ONPEICTICHUIO
pacxona Q mpu 3aJaHHON pa3HOCTU ypoBHEN H, a Takke Kk MpoBepke Bakyyma
B Touke C.
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6-JIBuKEHUE JKHUJIKO-
CTH B HAIIOPHOM TPY-
GompoBoje

HeycranoBuB1Ieecs: aBukeHue ;kuaKkocTu. FugpaBanyeckuii ynap. ®op-
myJia ZKykoBckoro. Cioco0bl oc/1adjieHus1 THAPABIMYECKOr0 yaapa.

[Tpu pe3koM U3MEHEHUH CKOPOCTH JIBMXKEHHS )KUAKOCTH B JUIMHHBIX TPYOO-
IIPOBO/IaX UMEET MECTO M3MEHEHHE (HapacTaHNe WIH IIOHKEHNE) TaBIICHNS,
KOTOPOE Ha3bIBAETCS THAPABIMUECKUM yaapoM. M3yueHne rujpaBauuecKoro
ynapa 06110 Hauato pycckuM yaeHsiM M. E. XKykosckum B 1898 romy. XKy-
KOBCKHH TIPHIIEN K BBIBOY, YTO B CBSI3U C OBICTPHIM 3aKPBITHEM 33/IBMDKEK Ha
BOJIOIIPOBO/IHOM CETH U PE€3KUM YMEHBIIEHUEM CKOPOCTH 10 HYJIS IPOUCXO-
JIAT TIEpeX o]l KNHETHIECKOW YHEP-THUH JBIDKYIIErocs 110 TPYOOITPOBOY MOTO-
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Ka B IIOTEHIMAJILHYIO, KOTOpask 3aTpadn-BaeTcs Ha paboTy 1o AedopMaIin
CTEHOK TPYOOIpOBO/Ia M Ha C)KAaTHE BOAbI, BO3HU-KAOIIIEE B MOMEHT THIPAB-
JIMYECKOro yaapa. JlomonHuTensHOe NaBiIeHue B TpyOO-IIPOBO/IE BO3PACTACT
npumepHo Ha 1-1,2 MIla Ha kaxxapiid 1 M/c notepsHHO# ckopo-ctu. Benen-
CTBHE 3TOTO MOT'YT BO3HHKATh OCJIOKHEHHS B HOpMaJIbHOH pabore Tpy0o-
MIPOBO/IA, BILIOTH J0 pa3pbiBa CTCHOK, U aBapruu 000pYIOBaHMUSI HACOCHBIX
CTaHLUM.

IIpu rugpaBINYECKOM yaape BO3MOXKHO TaKXKe U PEe3KOE MaJeHUE NaBICHHUS,
BILJIOTH JO AABJICHMS HACBHIIIEHHBIX TAPOB KUAKOCTEN IPU NaHHOU TeMIepa-
Type. Kak cnencrBue nosBIeHUs CTOJNIb HU3KOrO JaBJICHUs IIPH THpaBITye-
CKOM yziape, BO3MOXEH JAaXKE Pa3pbIB CIUIOMIHOCTY KUIAKOCTH, ITPH 3TOM
TaKXe MOXKET OBITh Ha-pylIeHa HOpMaJibHasi pabora TpyOoIpoBoa.
[Tpr4nHBI BOSHUKHOBEHUS THAPABINYECKOTO yapa MOTYT OBITh pa3HBIMU:
ObBICTPOE 3aKPHITHE WIIN OTKPBITHE 3aIIOPHBIX U PETYIUPYIOIINX YCTPOUCTB,
BHE3all-Has OCTaHOBKA HAcOCa; BBIMYCK BO3yXa Yepe3 TUIPAHTHI HA OPOCH-
TEJILHOH CeTH NPH 3aITOTHEHUH TPYOOIIPOBOIa BOJIOH, TyCK HAacoca IIPH OT-
KPBITOM 3aTBOpPE HAa HArHETa-TEIbHOMU JINHUH.

XapakTep TUAPaBIMIECKOr0 yapa MOXKET ObITh Pa3IHMYHBIM B 3aBHCHMOCTH
OT YCIIOBUH, B KOTOPBIX IPOJIOXKEH TPYOOIPOBO/, ¥ IPUYNH BO3SHUKHOBEHHS
ynapa.

I'uapaBauyeckuil yiap pasnuyaroT OpsIMOA U HEPSIMOMA.
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6-/IB1>KEHUE KUIKO-
CTH B HAlIOPHOM TPY-
OompoBoe

I'mppasimyeckuii ynap B TpyoonpoBoaax ¢ ynpyrumu crenkamu. Onpe-
JAeJIeHHEe CKOPOCTH PACIIPOCTPAHEHUS YIAPHOH BOJIHBI.

Mertozp! 0OpBOBI ¢ THAPABINYECKUM YIAPOM IIPEACTABIIIOT CO00i Mepo-
MPUA-THS 10 HENOIMYILEHUIO ONACHBIX MOBBIIICHUN WY OHMKEHUI 1aBiie-
HUS B TPYOO-TIPOBOAAX M MEPHI 10 MX 3aIUTE, €CIIM OITACHBIE KOIeOaHus TaB-
JICHUsI BO3HUKHYT. Mepbl 00phOBI C THAPABINYECKHM yAapOM 3aBHUCST OT
YCIIOBHI IIOJau BOJBL: IOAA-ETCA BOJA HACOCAMU B BO3BBILIECHHBII PE3EPBY-
ap WU UOET CAMOTEKOM M3 BOAOEMA BHU3.

Ecnu Boza nieT caMOTEeKOM U 3aJIBM)KKA HAXOJUTCS HAa HIDKHEM KOHIIE TpyOo-
IIPOBOJIA, BO3MOKHBI CJIEAYIOIINE MEPBL:

1.Hanbonee yacTo nmpuMeHseTCS MEUICHHOE 3aKPhITHE 3aBIKKH. JTa Mepa
OCHOBaHa Ha TOM, YTO YeM OOJIbIIe BPeMsI 3aKPBITHS 33JIBUKKH , TEM MEHBILE
MIO-TEPSIHHASL CKOPOCTh B TPYOOTIPOBO/IE M TEM MEHbIIIE MOBBIIICHHUE JIaBJIe-
HUS  OT THIpaBIndecKoro yaapa. [loatoMmy HeoOXoauMo cTpeMuTest K
YCTPOWUCTBY 3a/IBU-’KEK TaKOH KOHCTPYKIIMH, KOTOPBIE 1aBAJN OBl IIJIaBHOE
3aKpBITHE, @ HE HEPABHO-MEPHOE C OBICTPHIM YMEHBIIEHHEM IPOXOIHOTO OT-
BepcTHs 3aTBOpa. B CBsI3M ¢ 3THM Ha TPyOONPOBOJAX MAJIOro AUaMeTpa ciie-
JyeT YCTaHABIMBATh BEHTWIH, KOTOPBIE 3a-KPBIBAKOTCA JOCTATOYHO MENTIEH-
HO, a HE 33IBIKKH IIMOEPHOT0 TUITA WIIH TPOOOYHBIEC KPAHbI.

2.Ha tpybonpoBosax ycTaHaBINBAIOT ypaBHUTEIIBFHBIE PE3EPBYyaphl, KOTOPhIE
MIPE/ICTABIISIOT COOO0M COoeTMHEHHbIE C TPYOOIIPOBOAOM ITPOMEKYTOYHBIE pe-
3epByapbl, 3alI0JIHEHHBIE BOJOU [0 BBICOTBI, COOTBETCTBYIOLIEN HOPMAJIEHO-
My fasiieHHIo. [Ipy rupaBIndeckoM yaape B pe3epByap NOCTYHaeT HEKOTO-
Pl 00BEM BOABL, U 10-0aBOYHOE JTaBJICHHE OBICTPO TACHTCSL.
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6-/IB1>KEHUE KUIKO-
CTH B HAlIOPHOM TPY-
OompoBoe

Teopusi nogo0usi ruipaBINYECKUX siBJIeHU. MeToa aHa/n3a pa3MepHo-
CTeM.

B umxeHepHON IpaKTHKE TIPU pacdeTe HOBBIX THAPOIPOIIECCOB MPHOETAIOT K
Teopuu MozenupoBanus. [Ipu TakoM MOAETUPOBAHUN U3Y4aeMbIE TUAPABIIU-
YeCKHE TPOIIECCH BOCITPOU3BOISATCS Ha MOJICITH, OTITUYAIOMICHCS B MacIITade
OT HATYPHI, HA OCHOBE OOIIMX 3aKOHOB MOJ00HS MEXaHUIECKUX CUCTEM. SIB-
JieHus (TIPOTIECCH) OyIyT MEXaHMYECKH MOO0HBI B TOM CTydae, eClId B HUX
OJIMHAKOBO OTHOLLEHUE BCEX FEOMETPUUECKUX DJIEMEHTOB — Pa3MeEpPOB, pac-
CTOSIHUM, ITepeMEeILeHUH, OAMHAKOBO OTHOILIEHUE TUIOTHOCTEN U CUJI, 1eH-
CTBYIOIIMX B COOTBETCTBEHHBIX TOUKAX U Ha-IpaBJeHUsIX. MOJENbIO B 3TOM
cly4ae Ha3bIBaeTCs YMEHBIIEHHOE THIPOTEXHU-YECKOE COOPYKEHUE WIIH
TUIPABINYECKAs MAIIMHA BMECTE C OMBIBAIOLLIUM €€ MIOTOKOM >KUIKOCTH.
JJIs TOITHOTO THIPOAMHAMIYECKOT0 TIOJ00HS TOTOKOB HEO0XOIUMO UX T€O0-
METPUYECKOE, KHHEMATHIeCKOE U JHHAMHYECKOE IOI00ue.
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6-/IB1>KEHUE KUIKO-
CTH B HAlIOPHOM TPY-
OompoBoie

JlaBjieHHe CTPYH HA IUI0CKYI0 H KPHBOJIHHEHHYIO NOBEPXHOCTH.
AKTHBHOE JaBJICHHUE TIOTOKA (THAPOAMHAMHYECKOE IaBJICHUE) HEOOXOANMO
YUUTHIBATH BO BpEMsI IPOKJIAIKK TPyOOIIPOBOIOB MPH OOJIBININX BETUUMHAX

10




13922518

CKOpo-cTei. B Mectax moBopora TpyOOnpoBOIOB, B OCOOCHHOCTH TIPH yTJIax
noBopota B 900, ruipoqiHaMHYECKOE IaBICHHUE JTOCTUTAaeT OTHOCUTEIILHO
OOJNBIINX BEJIMYHH 110 CPABHEHHUIO C THAPOCTATHYECKUM JIaBICHHEM B TPYOO-
MIPOBOJIaX MAJIOTO JHaMeTpa.

- HUTOTIO: 34

4.3. Ilepevenn 1a00paTOpHBIX padoT

TpynoemMkocTs,
4acsl

Ne

Howmep paszgena TP

Ha3zBanue nabopatopHoii paboTb

OYHasAa
OYHO-
3a04HasAn
3a04Hasda

[\

2-T'uppocraTuka 1 |H3y4yenune npudOpoOB 1J1si M3MeHEHNUsI AABJIEHUS

ens padots

1. O3HakoMIIEHHE C Pa3IMYHBIMU IPUOOPaMU JUTS U3MEPEHUS AaBIICHUSL:
IIbE30METPaMH, MAaHOMETPaMH, TU(PpMaHOMETPaMH.

2. Hayuutbcst 1o moka3zaHUsIM IPHOOPOB ONPEETSTh IaBICHHE.

Cubl, AEUCTBYIOILUE B )KUIKOCTH, AEIATCS HA MACCOBBIE U
MOBEPXHOCTHBIE. K MacCOBBIM CHIIaM OTHOCSITCS: CHJIA TSDKECTH, CHIIa
HHEPLHH,

OHU pAacIpPEEIEHBI 110 BCeMY 00BeMY XKHUIAKOCTH M MTPOITOPIIMOHAIIEHBI
Macce.

Cuibl, pacrpeieIeHHbIE 110 IOBEPXHOCTH, HA3bIBAIOTCS IOBEPXHOCTHBI-
MU.

Pe3ynbTupyrolryo MOBEpXHOCTHBIX CHJI MOXKHO PA3JI0KUTh HA COCTaB-
JISIOIIKE:

HOPMAJIBHYIO K TOBEPXHOCTH M KacaTeIbHYIO K HEW. ' mapoctaTtuyeckoe
JIaBJICHUE B JaHHOM TOYKE UMEET OHO U TO K€

3HAYECHUE 110 BCEM HaNpaBJICHUSAM. DTO CBOACTBO BMECTE C YPABHEHUEM
(4)

UCTIONB3YeTCsl B TUIPABIIMKE TP pacm(ppoBKe TTOKa3aHMI TprOOpOB
JUIS

HU3MEPEHNUS 1aBICHUS.

[Mpocreiimmm npruOOPOM, U3MEPSIIONMM JIABJICHHE, SBISIETCS TLE30OMETP
(puc.4), KOTOpBI ITpeAcTaBisieT COO0H CTEKIIHHYIO BEPTUKAIEHYIO
TpyOKy

HEOOJIBIIOr0 AMaMETPa, BEPXHUI KOHEIl KOTOPOTO OTKPHIT, @ HY)KHUN
MIPUCOEIUHEH K COCYy, B KOTOPOM u3Mepsiercs aasieHue. [Ibesomerp
MIOKa3bIBaET N30BITOYHOE J]aBJICHUE B TOUKE A. CJIeBa OHO PaBHO M3Me-
pEeHHOMY

a0COTIOTHOMY JIABJIEHHIO B COCY/I€ Ha YPOBHE PACIIONIOKEHHSI TOUKH.

2-T'uppocraTuka 2 |M3y4yenue ¢pu3nyecKUX CBOMCTB KHAKOCTH. 2
enb paboter. OcBoeHNE TEXHUKU U3MEPEHHS ITIOTHOCTH, TETJIOBOTO
paciupeHs, BA3KOCTH U OBEPXHOCTHOTO HATSDKEHUSL.

3-I'maponuHaMuKa 3 |HaaocTpanus ypaBHenusi Bepuysin. 4
HEJI PABOTbBI

1. OnbiTHOE IOATBEp R IeHNE ypaBHeHus 1. bepHyiuy, T.e. MOHIKEHN]
MEXaHUYECKOW YHEPTUU M0 TEUEHHUIO U NIEPEX0/ia MOTEHIMAIBHOMN dHep-
T'MU B KUHETHYECKYIO  00paTHO (CBS3M AABJICHUS CO CKOPOCTBIO).

2. Onpenenenue NOTeph HANIOpa B TPYOOIIPOBOJIE TEPEMEHHOTO CEUEHYIS.
3. IlocTpoeHue Nbe30METPUUYECKON JINHUML.

3-I'mgponuHaMuKa 4 |M3y4yeHue CTPYKTYPbI MOTOKOB KHUIKOCTH. 2
Lenp pabotel. HabnroneHne moToKoB KUAKOCTH € Pa3IMYHON CTPYKTY-
PpOii 1 BBISIBIIEHHE (PAKTOPOB, BIUSIONMX HA CTPYKTYPY.

3-T'unpoaunamuka 5 |OnpenesieHne pe;KUMa IBHKEHUS KHIKOCTH. 2
Henb padoter. OCBOSHHE pacYETHOT'O METO/IA OMPECIICHUS PEKAMA Te-
YeHU.

4-T'uapaBaudecKue co- 6 |Onpeneienne k03¢ duIEHTA TNIPABINIECKOr0 TPEHHS. 4
NIPOTUBJICHUS HEJIb PABOTbI
OcBOeHNE IKCIEPUMEHTAILHOTO U pacyeTHOT'O CIOCOOOB OIIpeJIeNIeHUs]

11
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MOTCPh HAIOpa Ha TPCHUC 11O AJINHC.

4-T'ugpaBaudecKue co- 7 |Onpeneenue k03¢ PHINEHTOB MECTHBIX COMPOTHBJIEHUH. 4
IIPOTUBJICHUS HEJIb PABOTbI
OmnpeneneHre ONBITHBIM TyTEM ITOTEPh HAIIOPa Ha MPEOA0JICHUE MECT-
HBIX CONPOTUBJICHUI U CPAaBHEHHE UX C PACCUUTAHHBIMU I10 HHXKECHEP-
HBIM (OpMyJIam.

5-HUcredyeHne XuaKoCTH 8 |HcTedyeHne KUIKOCTH Yepe3 MaJIoe OTBEPCTHE B TOHKOH CTEHKe. 4
yepe3 OTBEPCTUS U Hacal- 2. HEJIb PABOTHI
KH Onpenenuts K03 PHUIUCHTHI:

- CKOpOCTH,

- pacxona,

- CONPOTHBIIEHMUS,

- CXKaTHs CTPYH.
5-Ucredenune KUIKOCTU 9 |HcTevyeHue KUAKOCTH Yepe3 NIINHAPHIECKHEe, KOHPY30pHBIE 4
4yepe3 OTBEPCTHUs U Hacal- au¢dy3opHbIe HACAKH.
KH HEJIb PABOTbI

1. I3yunth HcTeUeHNE KUIKOCTH Yepe3 LITHHIpHUIEecKre, KOH(Y30pHbIe
n 1uddy30pHBIC HACAIKH.

2. lNogcunTate KO3 PUIHEHTHI pacxona, CKOPOCTH, CXKATHUS U COITPOTHB-
JICHUSI HACAJIKOB.

- HUTOTO: 28

4.4. IlepevyeHb NPAKTHYECKUX 3AHATHI

TpynoemMkocCTs,
Yackl
Ne
Howmep pa3znena m3 TeMa npakTHYECKOTO 3aHATHUS = | § §
|53 2
°1°§ g
2-T'uppocraTuka 1 |I'mapocraTuka. /laBjieHHe B MOKOSAIIEHCSI sKMIKOCTH 2

I'mppocraTiyecknM JTaBIEHUEM MTOKOSIIIEHCS )KUIKOCTH SIBIISIETCS HOPMaJIEHO
JeHCTBYIOIIAsT CKUMAIONIast CHila, WM THAPOCTaTHIECKOE IaBJICHHUE €CTh
TIPE/IeNl OTHOIICHHST HOPMaJIBHO CKMMAIOIIEH critbl 7P K aiieMeHTapHO# 1L10-
mazke ?? npu

YMEHBIICHUH Pa3MEpOB ITOCIEAHEH 10 HyIs.

2-T'uppocraTuka 2 |Cunia paBjIeHHs KUJIKOCTH HA IVIOCKYIO0 CTEHKY 2
I'mppocraTuueckoe naBiIeHHUE CO34AeT CHITY JaBJICHUS HA ONPaHUYUBAIOIINE
YKHUIKOCTb TIOBEPXHOCTU — CTEHKH U JTHO COCYa.

Cnia abCOIOTHOTO THAPOCTATHYECKOTO AABIICHUS! KHUIKOCTH Ha MOTPYKEH-
HYIO B Hee IUIOCKYIO TOBEPXHOCTh PaBHA IPOU3BEICHHIO IUIOIAAH ITOH 10-
BEPXHOCTH Ha JIaBJICHHE B €€ HEHTPE TSHKECTH

2-T'ugpocraTuka 3 |Cunna naBJjieHHsI ;KMIKOCTH HA KPHBOJHMHEITHYIO TOBEPXHOCTb. 2
Cunbl JaBNEHUS )KUJKOCTH HA KPUBOJIMHENHBIE [UINHAPUIECKUE IOBEPXHO-
CTH MOT'YT OBITh IIPUBECHBI K OIHON paBHOIEHCTBYIOIIEH cnite, KoTopast
OIPEIEIISIETCS IO TPEM COCTABJISIONINM, OOBIYHO 1O BEPTUKAIBHON U ABYM
B3aMMHO MEPICHANKYIIPHBIM TOPU30HTAIBHBIM. B O0BIIMHCTBE TpaKkTHYe-
CKHX 3a/1a4 KpUBOJIMHEIHBIE CTEHKU PACIIOIOKEHBI CHMMETPUYHO OTHOCH-
TEJNBHO BEPTUKAIBHOM IJIOCKOCTH,

B 9TOM CIIy4ae CyMMa 3JIEMEHTapHBIX CHJ JABJICHUS IPUBOAUTCA K OJHOU
PaBHOAEUCTBYIOLIEH CUIIE, JIEXKAIIEH B INIOCKOCTH CUMMETPHH, WU K ape
CHJL, JIEXKALIUX

B TOM 7K€ INIOCKOCTH.

BenuunHa n HanpaBiieHNE PaBHOJACHCTBYIOIIEH CHIIBI ONPENENsIeTcs: OOBIYHO
10 ABYM COCTABJISIFOLIMM: TOPH30HTAIbHON U BEPTUKAIBHOM.

2-T'uppocraTuka 4 |OTHOCUTEIbHBIN MOKOI JKUAKOCTH 2
KnakocTs, 3aKIIOUEHHAs] B HEMTOJBWKHBIN pe3epByap U HaXOAAIIAsCs B paB-
HOBECHH T10]] ICHCTBUEM CHJIBI TSDKECTH, TPEOBIBAET B a0COIIOTHOM ITOKOE
OTHOCHTEIIBHO 3EMIIH.

2KuikocTh MOXKeT OBITh B pABHOBECHH M NP JEWCTBHUM JIPYTUX BHEITHUX CHII,
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MOMHMO COOCTBEHHOT0 Beca. JKuKoe Teno B TAKOM ciiydae OyaeT HaXOMUTh-
Csl B OTHOCHUTEJILHOM 10KOe. [Ipu paBHOBECHH B JIBUIKYIIMXCS COCYIaX KU
KOCTb JIBIDKETCS

BMECTE ¢ HUMH KaK TBepoe Teno. Eciiu pe3epByap JBUKETCS MPSIMOTHUHEHHO
C MOCTOSIHHBIM YCKOPEHUEM, TO CBOOOIHAS TIOBEPXHOCTH OYIET PEICTABIISITH
coboit

IJIOCKOCTh, HAKJIOHEHHYIO K TOPHU30HTY O] YTiIoM?.

4-T'mapaBnuyeckue
CONPOTHUBJICHUS

Pe:knMbl IBHKEHHS JKHIKOCTEH

JIBrKEeHUE HKUAKOCTH IPOUCXOJUT HE BCErla OJMHAKOBO. JleTalbHbIE DKCIIe-
PUMEHTAJIBHBIE UCCIEI0BAHUS PEXUMOB ABHKEHUS KUIKOCTH BBITOIHII
anrmiicknii puznk O. PeitHonbac. B xo1e CBOMX ONBITOB OH BBISICHHII, YTO
IIPYU MAJIBIX CKOPOCTSIX ABHKEHUE KUIKOCTH UMEET YIIOPAJOYECHHBIN CIIOH-
cThIi Xapakrep. [Ipu 6oree BBICOKMX CKOPOCTSIX MPOUCXOANT IEepEeMEINBa-
HUE YaCTUI] XUIKOCTH, ¥ JBIKCHUE CTAHOBUTCS OECTIOPSIOYHBIM.

PexxuM aBMOKEHMS, IPU KOTOPOM UMEET MECTO CIOUCTOE ABHKEHUE KHUIKO-
CTH,

Ha3bIBACTCSl JJAMUHAPHBIM, XaOTHIECKOE JIBI)KEHHUE Ha3bIBAETCS TYpOyIIeHT-
HBIM.

Kpurepuem nepexona ¢ TaMHHApPHOTO PeKHUMa K TYpOyJICHTHOMY SIBIISICTCS
yucio PeitHomnbaca — 0e3pa3MepHBIil YHCIEHHBIN TapaMeTp, He 3aBUCSIIAN
oT poza

XKHUAKOCTU M Pa3MepOB JKUBOTO CEUCHHMs] OTOKA.

4-T'mapaBnuyeckue
CONPOTHUBJICHUS

Ilorepu Hanopa Ha TpeHue

[Torepu Hamopa Ha TpeHUE WIIH 110 JUTHHE TPYOOIIPOBOa MOTYT OBITH ONpe-
nenensl o gpopmyie Japcu-Beitz6axa. Koadduipent ruapasnugeckoro
TpeHUs ? 3aBHCHUT OT PEXHMa JBIKECHHS

KUIKOCTH. [IpH JTaMHHApHOM pEXUME OH MOJKET OBITh OmpeiesieH 1o Gpopmy-
ne Ctokca.

[Tpu TypOynenTHOM pexume KodddumueHT ? onpenensercs Mo IMIUpUIe-
CKUM (hopMyJiaM B 3aBUCHMOCTH OT CTPYKTYpPHI TypOyIeHTHOro rmoToka. I1pu
TypOyJICHTHOM PEXHME JIBH)KEHHS pa3IN4aloT TPH 30HBI TPEHUS: 30HY TH-
PaBJINYECKH

TJIA/IKUX TPYO, IEPEXOIHYIO 00J1aCTh M 00J1aCTh THIIPABIMYECKH [IIEPOX0Ba-
TBIX TTOBEPXHOCTEN.

4-T'mapaBnuyeckue
CONPOTUBJICHUS

IloTrepu Hanopa Ha MeCTHBIE CONPOTUBJICHUS

[Ipu aBM>KEHNH peanbHON KUIKOCTH IIOMUMO IOTEPh HA TPEHHUE I10 JUTHHE
BO3HHKAIOT MECTHBIE TIOTEPH, KOTOPBIE 00YCIIOBIICHBI HATMYMEM MECTHBIX
COIIPOTUBIICHUH, KOPOTKUX y4aCTKOB TPYOBI, Ha KOTOPHIX IPOMUCXOIHT H3Me-
HEHHE CKOPOCTH KaK 10 Ha3HaYeHUIO, TaK W 1o HanpasieHnto. Koaddumment
MECTHOT'O CONTPOTHBIICHUA?

3aBHCHT OT (DOPMBI COITPOTUBIICHHS, IIEPOXOBATOCTH €0 CTEHOK, CTECHEHHO-
CTH IIOTOKA, YCIOBHI BXO/a U BBIXOAA,

TakKe MPHU ManbIX 3HadeHusx Re <105

ot uncna PeliHonbaca.

5-HcTeueHne KuIKo-
CTH Yepe3 OTBEPCTHUS
¥ HACaIKU

HcTeuenne :KMIKOCTH Yepe3 OTBEPCTHS

Hcreuenne xuaKoCcTH yepe3 OTBEPCTHSI SIBISICTCS, OAHON M3 OCHOBHBIX 3a]1a4
THPABIINKHI, KOTOPAsi CBOANUTCS K ONPENEICHHIO CKOPOCTH HCTEUECHUS U pac-
XO071a BBITEKatomIeH xuakocTn. Hanbomee mpocTo v TOUHO €€ MOXKHO PELINTh
B ClTy4ae, KOTia Harop OJMHAKOB 110 BCEMY CEYCHHUIO OTBEPCTHUS (IOHHOE OT-
BEPCTHE WM MaJloe OTBEpCTHE). MallbIM Ha3bIBACTCSl OTBEPCTHE, B PA3IIHY-
HBIX TOYKaX KOTOPOro reoMeTpuieckuii Harop H (paccrostHue 1Mo BepTHKaIn
OT CBOOOJTHOH ITOBEPXHOCTH JKUJIKOCTH

JI0 paccMaTpUBAaEMOH TOYKH OTBEPCTHS) IPAKTUUECKH OAMHAKOB (BBICOTA
TAKOIr'0 OTBEPCTHSI, PACIIONIOKEHHOTO B BEPTUKAJILHONW CTEHKE, HE MIPEBHIIIa-
roumii 0,1 H).

6-JIBuKEHUE KHUIKO-
CTH B HAlIOPHOM TPY-
GompoBoie

Pacuyer npocToro Tpyéonposojaa

TpyOompoBoabI OBIBAFOT MPOCTHIC, COCTOSIINE U3 MOCIEAOBATEIFHO COC/IH-
HEHHBIX pr6 pa3HOro juaMeTpa, U CJI0KHBIC, UMCIOIINC Pa3BCTBJICHHLIC
YYaCTKH.

OcHOBHOM 3az[aqei/'1 IIpu pacueTe pr60HpOBOI[OB SABJIACTCA OMPCACICHUC CBA-
3en MCKIY HOTepeﬁ Haropa, pacxo4aoM U recOMETpUYCCKUMU IMapaMeTpaMn
(mmHA,

JIMaMeTp TpyOBI, IEpOX0BATOCTh, HAIMUNE MECTHBIX conpoTuBieHui). [Tpn
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3TOM
KOHKpETHasl IOCTaHOBKA 33J[a4H MOXKET OBITh Pa3IMYHON: OIpe/iesICHHE 110-
Tepb HAIlOpa BO BCEM TPYOOIPOBOAE M €r0 BETBSAX IPH 33JaHHBIX PACXOAax U
TEOMETPUH;

oIpesieIeHUe Pa3MepoB TPYOBI 110 M3BECTHOMY PAcIoyiaraeMOMY Haropy 1
pacxony

XKHUAKOCTU U T. A. DTH 33J]Ja4X PEIIAlOT Ha OCHOBE ypaBHEHUs bepHyiuin, ko-
TOPOE 3aMUCHIBACTCS AJIS IBYX CEUEHMH KHJKOCTH.

6-JIBUKEHUE KUJIKO- 10
CTH B HAlIOPHOM TPY-
OompoBoe

Pacuer ci10:xHOr0 TpyOONIpOBOAA

TpyOonpoBoabI OBIBAIOT MPOCTHIC, COCTOSIINE W3 MTOCIEAOBATEIFHO COC/IH-
HEHHBIX pr6 pa3HOro AnaMeTpa, U CJI0KHBIC, UMCIOIINC Pa3BCTBJICHHLIC
YYacCTKH.

OcHOBHOM 3az[aqel71 IIpu pacyucTe pr60HpOBOZ[OB SABJIACTCA OMPCACICHUC CBA-
3en MCKIY HOTepeﬁ Haropa, pacxo4aoM U recOMECTpUYCCKUMU MapaMeTpaMn
(mvHa,

JraMeTp TpyObl, IIEpOX0BATOCTh, HATMYNE MECTHBIX CONPOTHBIICHHH). [1pn
3TOM

KOHKPCTHAs MOCTaHOBKA 3aJa4U MOKET OBITh pa3J‘[PI‘IHOI>iZ OIIPCACICHUC I10-
TEPb HAIlOpa BO BCEM pr60HpOBOZ[e 1 €T'0 BCTBSX IIPU 3aJaHHBIX pACX0daX U
reOMETPHH,

oIpezieIIeHHe Pa3MepoB TPYOBI 110 H3BECTHOMY PacIoyiaraeMOMY Haropy 1
pacxony

KHUIOKOCTHU U T. AO. Ot 3ala4i peliaoT Ha OCHOBC YPAaBHCHUS BGPHYJ'IJ'H/I, KO-
TOPOC 3alMMCBIBACTCA IJISI ABYX CEUYCHHI KHUIOKOCTH.

6-JIBuxenue xxunko- | 11
CTH B HAlIOPHOM TPY-
OompoBoe

IHocTpoenne ruApaBINYeCKUX XapAKTEPUCTHK TPYOOIIPOBOI0OB

[Tpu pacuere TpyOOIIPOBOAOB YaCTO OKA3bIBAETCS yAOOHBIM Irpaduueckoe
pelleHye 3ajaui, OCHOBAaHHOE Ha UCIOIb30BAHUU THAPABIMYECKON XapaKTe-
pUCTUKHU

TpyOOITpOBOAA, KOTOpast IIPeCTaBIIsieT COO0H rpaIEcKyI0 3aBHCHMOCTb
OoTePh

Haropa ot pacxoza. ITo ocn abcuyce OTKIaBIBACTCS pacXo KHUIAKOCTH Q, a
0 OcH

opauHaT pacnonaraemslil Hanop H. Y4actok OA cOOTBETCTBYET TaMHHAPHO-
MY PSKUMY H TIPEICTABISIET cOOOH MpsIMON ydacToK. Yuactok AB coorser-
CTBYET IIEPEXOTHOMY PEXNMY, ydacTok BC — TypOysneHTHOMY pexumy.
[Tpu nmocnenoBaTeNbHOM M ApaJUICIEHOM COSAMHEHUH TPYOOIIPOBOIOB CHa-
Yajia HeoOXOIMMO ITOCTPOUTh OTIEIILHBIC THAPABIMYECKNE XapaKTEPHUCTHKN
YYacTKOB, a 3aTeM 00IIasi THIPaBINIECKast XapaKTEPUCTHKA MTOTYqaeTCs
CyMMUPOBaHHEM

OTJEJNIBHBIX XapaKTEPUCTHK, COOTBETCTBEHHO, IIPH MOCIEJOBATEIBHOM IO
BEPTUKAIbHOM U IPU NAPAIIEIBEHOM IO TOPU3OHTAIBHON OCSAM.

6-JIBuxenue xxuako- | 12
CTH B HAlIOPHOM TPY-
OompoBoe

I'mppasanyecknii ynap

[Tpu pe3koM U3MEHEHUH CKOPOCTH JIBHXKEHHS )KUAKOCTH B JUIMHHBIX TPYOO-

MIPOBOJAX UMEET MECTO U3MEHEHHE AABJICHHS, KOTOPOE Ha3bIBAETCSI THIPAB-
JINYECKUM

yaapoMm. I'uapaBnndeckue ynapsl AenATCsl Ha OpsiMble U HenpsiMble. [Ipsmoit
THAPOYyaap MPOUCXOINT ITPH BPEMEHH 3aKPBITHS 3aBHKKH MEHBIIEM (ha3bl

THIpoyAapa.

HUTOTIO:

24

4.5. Buas1 CPO

Howmep paszzaena

Bux CPO

TpynoemMkocCTs,
4acsl

OYHasAa
OYHO-
3a04Hasdn
3a04Hasdn

1-BBenenne

IIOAr0TOBKA K CAa4€ 3a4€Ta, SJK3aMCHa

1-BBenenne

WHBIE BUAIBI paboT oOyyatonierocs (Ipy HAJIMYUH)

2-I'mapocratuka

IIOAr0TOBKA K CAa4€ 3a4€Ta, dK3aMCHa

2-I'mapocratuka

WHBIE BUABI paboT o0yyatonierocs (Ipy HAJIMYUH)

DN BN (W
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2-I'mppocraTrka MIOATOTOBKA K JJAOOPATOPHBIM W/WIIH MTPAKTHUECKUM 3aHATHAM 5

2-I'mppocraTtrka BBITIOJIHEHNE U ITOATOTOBKA K 3alUTE KYpPCOBOT'O NIPOEKTa WU KypCo- 4
BOI paboTHI

2-T'uppocraTuka BBINOJTHEHNE U MOAT0TOBKa K 3amute PI'P pabortsl, pedepata, maTent- 10
HBIX MCCIICAOBAHNH, aHATTMTUUECKNX MCCIETOBAHNH U T.II

3-I'mpponuHaMuka MIOATOTOBKA K Ccllaue 3a4uera, 9K3aMeHa 4

3-I'mpponuHaMuka MIOATOTOBKA K JIAOOPATOPHBIM W/WIIN MTPAKTHUECKUM 3aHATHAM 1

3-I'mpponuHaMuka BBITIOJIHEHNE U ITOATOTOBKA K 3alUTE KYpPCOBOT'O NMIPOEKTa WU KypCo- 4
BOI paboTHI

3-I'mpponuHaMuka n3ydeHue yaeOHOro MaTepHaa, BRIHECEHHOTO Ha CaMOCTOSATEIILHYIO 5
popaboTKy

4-T'uapaBauvecKue CONPOTUBIE- |MOArOTOBKA K cade 3a4eTa, dK3aMeHa 4

HUS

4-T'mppaBinuueckre CONpOTHBIIE- |HWHBIE BUABI paboT oOyywatomierocs (Ipy HAJIMYUN) 5

HUS

4-TI'mppaBiuueckre CONPOTHBIIE- |ITOATOTOBKA K JIAOOPATOPHBIM W/WIIH ITPAKTHUECKUM 3aHATHAM 5

HUS

4-T'uapaBIuvecKue COPOTUBIIE- |BBITOIHEHUE U MOATOTOBKA K 3alIUTE KypCOBOTO MPOEKTA UIH KypCco- 4

HUS BOW pabOTHI

5-HUcredeHne KuAKOCTH 4epes MIOATOTOBKA K CAAYE 3a4eTa, IK3aMeHa 4

OTBEPCTHS M HACAIKH

5-HUcredeHne )KuAKOCTH 4epes MIOATOTOBKA K JIAOOPATOPHBIM W/WITH ITPAKTHUECKUM 3aHATHAM 5

OTBEPCTHS M HACAJIKH

5-HUcredyeHne )KuAKOCTH 4epes BBITNIOJIHEHNE U ITOATOTOBKA K 3alllUTE KYpPCOBOT'O NMPOEKTa WU KypCco- 4

OTBEPCTHUS U HACAJIKH BOW paboTHI

6-/1BI>KEHME )KHKOCTH B HAIllOp- |IIOATOTOBKA K cAaue 3a4eTa, YK3aMeHa 4

HOM TpYOOIIpOBOJIE

6-JIBr>KeHMe KUIKOCTH B HAaIop- |MHbBIE BUABI paboT o0yyatomierocs (Ipyu HAJIMYUN) 10

HOM TpYOOIIpOBOJIE

6-JIBrKeHMe KUIKOCTH B HAaIop- |MOATOTOBKA K JIAOOPATOPHBIM W/WITH MTPAKTHUECKUM 3aHATHAM 4

HOM TpYOOIIpOBOJIE

6-/1BI>KEHHE )KMKOCTH B HAIlOP- | BBIIOJIHEHUE U MOATOTOBKA K 3aIIUTE KYPCOBOIO MPOEKTa WK KypCo- 4

HOM TpYOOIIpOBOJIE BOW paboThI

6-JIBrKeHMe KUIKOCTH B HAIoOp- |M3ydeHHe ydeOHOro MaTepraia, BRIHECEHHOTO Ha CaMOCTOSATEILHYIO 5

HOM TpYOOIIpOBOJIE popaboTKy

6-JIBrKeHMe KUIKOCTH B HAarop- |BBIMOJIHEHWE M MOATOTOBKA K 3amute PI'P pabortsl, pedepata, maTeHT- 15

HOM TpYOOIIpOBOJIE HBIX MCCIICAOBAHNH, aHATMTUUECKNX MCCIEAOBAHNH U T.II

- HUTOI'O: 120

Tembl 1)1 CAMOCTOATEIBHOI PA00THI 00y4aIOIINXCH

Pazoen 1. Beeoenue

IToaroroBka Kk TECTUPOBAHUIO

Pazoen 2. I'uopocmamuxa

[ToaroToBka Kk TECTUPOBAHUIO; OCBOCHHUE TEOPETUUECKOTO MaTEpHUaia o TeMaM, PEKOMEHYEMBIM st
CaMOCTOSITEILHOTO M3y4YeHHs; TIOITOTOBKA K MTPOBEICHUIO JIA0OPATOPHBIX 3aHSATHI; TIOJITOTOBKA K ITPOBE-
JIEHUIO TTPAKTUYECKUX 3aHATHM; BbloJHeHne PI'P; moaroroBka k caave s3xk3ameHa.

Pazoen 3. T'uopoounamura

HO,Z[FOTOBKB_ K TCCTUPOBAHUIO; OCBOCHUC TCOPCTUUCCKOTIO MaTCpHralia 1o T€MaM, pCKOMCHAYCMBIM IJIA
CaMOCTOATCIIbHOTO U3YUYCHUS ; TIOATOTOBKA K IPOBCACHUTO na6opaTopHI>1x 3aH$ITPII>'I; IIOArOTOBKA K CaAa4uec

OK3aMcCHa.

Pazoen 4. T'uopasnuueckue conpomusienus

HO,Z[FOTOBKB_ K TCCTUPOBAHUIO; OCBOCHUC TCOPCTUUCCKOTIO MaTCpHralia 1o T€MaM, pCKOMCHAYCMBIM IJIA
CaMOCTOATCIIbHOTO U3YUYCHUS ; TIOATOTOBKA K IPOBCACHUTO na6opaTopHI>1x 3aH$ITPII>'I; MMOATOTOBKA K IIPOBC-
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JICHUIO MTPAKTUYECKUX 3aHATHM; BblnoJHeHne PI'P; moaroroBka k caave sxk3ameHa.

Pasoen 5. Ucmeuenue scuokocmu uepes omeepcmui u HACAOKU

[ToaroToBka Kk TECTUPOBAHUIO; OCBOCHHUE TEOPETUUECKOTO MaTeEpHUaia 1o TeMaM, PEKOMEHYEMBIM ISt
CaMOCTOSITEILHOTO M3y4YeHHs; TIOITOTOBKA K MTPOBECHUIO JIAOOPATOPHBIX 3aHSATHI; TIOJITOTOBKA K ITPOBE-
JIEHUIO MTPAKTUYECKUX 3aHATHM; BblNoJgHeHne PI'P; moaroroBka k caave s3xk3ameHa.

Pazoen 6. lsuoicenue sxcuoxocmu 8 HANOpHoM mpyoonposooe

[ToaroToBka Kk TECTUPOBAHUIO; OCBOCHHUE TEOPETUUECKOTO MaTeEpHaia o TeMaM, PEKOMEHYEMBIM ISt
CaMOCTOSTENBHOTO U3YUYEHHUSI; ITIOATOTOBKA K ITPOBEAEHUIO TPAKTUUECKUX 3aHATUH; BbIoJHEHHE PI'P;
IMOJATOTOBKA K CJade SK3aMeHa.

5. @opMbI TeKyIero KOHTPOJIfl yCIeBAeMOCTH U MPOBeIeHHsI TPOMEKYTOUHOM aTTeCcTalluu

IlepedyeHb OLICHOYHBIX CPEICTB TEKYIIETO KOHTPOJIA U IPOMEKYTOYHOM aTTeCTALMM IO JUCLIH-
IMHe npuBeaeH POoHIe OLIEHOYHBIX CPeACTB (puioxeHue b).

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0eclieYeHUue TUCIHIINHBI

6.1.Y4eOHO-MeTOANYECKOE O0eciedeHHe
CBeznenust 00 00€CIEYeHHOCTH JUCUUIUIMHBI OCHOBHOM, JIOTIOTHUTENILHON U Y4eOHO-METOAMYECKON
nuteparypoii npuseneHsl B popmax Ne 1-YJI u Ne 2-VII (mpunoxenue A).

6.2.1lepeyenb coBpeMeHHBIX NpodeccHOHANBHBIX 0a3 JaHHBIX U MH(OPMALMOHHBIX CHpa-
BOYHBIX CHCTEM, PEKOMEH/1yeMBbIX /ISl OCBOCHHS JMCIUIITTHHbI

Ha3zBanus coBpeMeHHBIX MPpOo(hecCHOHANBHBIX 0a3 JaHHBIX U UHPOPMALIU-
OHHBIX CIIPABOYHBIX CHCTEM,
PEKOMEHYeMBIX Il OCBOCHHSI JUCIUTUIMHBI

Ccbuiku Ha
oduIATEHBIE CAUTBI

eLIBRARY.RU - nay4nas a1eKTpoHHast OMOJIMOTeKa https://elibrary.ru/
JlucranimionHoe o0ydeHue http://do.rusoil.net/
’Kypnan "Hedrerazosoe neno" http://www.ogbus.ru
DnexTpoHHO-OnbaMoTeuHas cucrema "Jlaup" http://e.lanbook.com/
Onexrponnsiii kKatanor YIHTY B untepuere http://www.bibl.rusoil.net/

7. MaTepuajibHO-TeXHH4YECKOe o0ecnedeHne T CUNIIUHbI

7.1. IlepedeHb cnenuaIbHBIX ayIMTOPHIi, KAOMHETOB, JIA0OPATOPUIl U NP., HCIOJb3yeMbIX
NpH peaJu3anyuu JUCHHUILIMHBI C IlepeYHeM OCHOBHOI0 000py/10BaHusI

Ne Home
o HOMCHlpe OcHaIleHHOCTh NOMEICHUS HauMeHOBaHME
— (mepedeHb OCHOBHOTO 000pYyI0OBaHUS) MOMELICHHUS
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1-102 Kommprorep B kommurekte Intel (monutop LG, kmaBa TTomemenne mis
Genius.mbrmbGenius,cereB.pa3setB Bu(4);Kommnsrotep B c6o- CaMOCTOSITENIbHOM
pe(xecrt.auck3,5,mar.1utata, MOHUTOpACER, ontep. mamsiTh, mpor, kiraB. Muitb )(1); 1 | paboThl — ykoM-
OCTYII K 3JIEKTPOHHON MH(OpMaIOHHO-00pa3oBaTenpHoN cpene (Kopmoparus- TUIEKTOBAHO CIIeNH-
Hast nHpopmanmonHas cucremMa YIHTY); loctyn B nHTEpHET; aNU3UPOBAHHON

(yaeOHol) Mebe-
JIBIO, OCHAIIICHO
KOMIIBIOTEPHON
TEXHUKOH C BO3-
MOXHOCTBIO ITOJI-
KITIOUEHHS K CETH
«HTepHET U
obecrieueHo 10CTy-
TIOM B 3JIEKTPOH-
HYIO HH(pOpMAIH-
OHHO-
00pa3zoBaTeNbHYIO
cpemy opraHusa-
IIUH.

1-104 m 105 | Arperar 6enzoanexrpudeckuii (104)(1);EMkocTh mist sxuakocTi JlaGopaTopust —
(10r)(1);Kommpeccop (104)(1);Monurop Acer AL1516A TFT OCHaIlleHHas J1abo-
15"**(7);Monopensc (104)(1);Hactonpnas mab."Kanenpka" (komrut- paTopHBIM 000py-
4mr)(1);Pacxonomep (104)(1);Cucremnsrii 6ok Intel Pentium 4 JIOBAaHUEM, B 3aBH-
631.512Mb**(5);Cucremustii 6mok Intel Pentium 4 640.512Mb**(2);CocraBHast | CHMOCTH OT CTeIe-
eMKocTh 1 Tipuoop. croiika (104)(1);Y cranoBka naboparopnas "VcreueHne >Kun- | HU CIOXKHOCTH.
KOCTH 4/3 oTBepcTHe ¢ octp.kpomkoii'(1); Y cranoBka saboparopHas "Onpernerne-
nue k apeu s munmuaapuaeckoit kpyrioit Tpyost”(1);9/Tans(105)(1);9kxpan
JUTS TIpOoeKTopa HacTeHHbIH pynoHHbi 180*180cm(1);EMKocTs amst xumkocTn
(10r); YcranoBka jurs onpeneneHnst KodpQUIIEHTOB MECTHBIX CONPOTUBIICHUN
(BeHTHIIB, IOBOPOT). L{eHTpoOEKHBIIM HAacOC C AIEKTPOABUraTeIeM -1 KOMILL.;

;Y cTaHOBKA 17151 IPOBEICHUS J1abopaTopHBIX padoT "Kamenpka" - 2 mr. YcTaHOB-
Ka /71l onpeeneHust KodhGUIueHTa ruapaBIndecKoro TpeHus (koagduimeHTta
Japcwu). YcraHoBka Juis onpenenenns: KodpduimenToB uctedenus. KoMbroTeps
- 3 wt.;CTONBL, CTYNBS

1-121 3D IlpunTep Anycubic 4 max pro(1);datuux nasnennst MUJIA-AN-12311-BH- IMomemenus nns
¥2-0,5/10MI1a-01-M20-b(1);Mozens. 8- mumuaapoBsiii nuratens(l);MoHUTOp | XpaHEeHUs U Mpo-
Acer AL1516A TFT 15"**(1);Monurop LG L1918S-SN**(1);Hacoc UP 15-14 D | ¢unakruaeckoro
(1/2") B80(1);Cucremnsrii 6ok Intel Pentium 4 631.512Mb**(1);Tepmocrat 00CITyKNBaHUs
aBTOMATHYECKHI MPEIU3UOHHBIN /TSI OIIpEIeTICHHUS KHHE- yue6HOro 000py-
Mat.Bs3kocTH(1);Ycranoska ¥ YITH-2m(1);9kpan u1s mpoekTopa HaCTEHHBIN JIOBaHUs
pynonnsiit 180*180cm(1);bapomerp bpur BM 91212-M;Bbapomerp bpur EM
91229-M;bbrToBoi KOHAMIIMOHEP; BatmeTp 2 wT.;aTunkaasnenns MUILA-IN-
12311-BH-¥Y2-0,5;1U3mepurens temnoemkoctu UT-C-400;13meputens Temioem-
koctu UTOM-1M;Kommsrorep Celeron 400;Kommerotep AT 486;J1abopaTtopHoe
obopymoBanue s madopatopun: "TeroTeXHUKa 1 TepMoauHaMuKa'; Mosens.
8-i1 mmHApoBEIi aBuratens;Hacoc UP 15-14 D;Ilnakater (750%1070) no y4. p.

7 wt.;IInakars! mo yue6HO-MeTon. padore 3 mr.;ITorentmomep P-
306;ITorenimomep 3BM-2-09;ITorenmmocTat; TepMocTaT aBTOMaTUIECKUN TIpe-
LU3UOHHBIN 7S ONpeAeTIeHNs] KUHEMAT. BA3KOCTH; Y cTaHOBKY "HMccnenoBanne
m3orepmudeckoro cxatust CO2 ¢ pazoBeiM iepexoqoM”; "HccnemoBanue KoH-
BEKTHBHOI'0 TEIUI00OMEHa B pa3nuyHbIX cpenax"; "MccnenoBanue ko duimenta
TEIUIONPOBOAHOCTU CTAllMOHAPHBIM M HECTAI[IOHApHBIM MeToaoM"; "Y cTaHOBKa
10 McceioBanuio Ter;dakc MoieM; DIIeKTPOHHBIN aBTOMAaTHIECKUH TOTEHIHO-
mep;kad(b1) 1t XxpaHeHns
1-321 [P-kamepa KCM-3911(6);JIamna ¢ OpUHMHAIBHBIM MOAYJEM IS TPOEKTOPA INomemenus nns

EPSON EB-X12(1);Monurop KK Acer V22 3HQBB(1);Hoyroyx Sony Vaio Sve
1713E1R/B(1);Cepsep INTEL(1);Cepgep Intel(1);Cepsep Knamac(1);Ceprep B
coope INTEL SR2612URR(1);11Ika¢h MOHTaKHBIH TEIEKOMMYHHUKAIIHOHHbINA 19"
HanonbHbIH (600*1000%2055)(1);1xad(s1) ans xpaneHus

XpaHeHus U Ipo-
(UITAKTHIECKOTO
00CITyKMBaHUs
y4aeOHOro 0060py-
JIOBaHUSI
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1-402

WutepakTuBHas cucrema Panasonik Elite Panaboard ¢ mpoexTopom
Vivitek(1);Komnsrorep B xommit.Intel Core3.1(monurop19" PHILIPS,knaB
Genius.mpemsGenius)(1);IIpoextop (ka6. 402)(1);Crenn "CtpykTypHO-
nornueckast cs3p"(1);HoyrOyk ASUS K501J T3100/2G/250G/DVD-SMulti 15.6
HD;¥Yu4ebHo-HarsiHbIe TOCOOUS 110 AUCIHIUINHE,HA00P AEMOHCTPALMOHHOTO
obopynosanust; CTOJbI, CTYIbS;

VYuebHast ayauro-
pysL JUTS IpOBeIe-
HUS 3aHSTUHN JIEK-
[OHHOT'0 THIIA —
YKOMIUIEKTOBaHA
CIICLHATU3UPOBAH-
HOH (y4eOHOIT)
Me0enbio, Habopom
JIEMOHCTPAIHOHHO-
ro 000pyIOBaHMS U
yueOHo-
HAIJISTHBIMH 110CO-
OusiMu, odecrieun-
BaIOIIMMH TEMaTH-
YeCKHe WILTICTPa-
I[1H, COOTBETCTBY-
foIIHie PadoIrM
y4eOHBIM TIpO-
rpaMMaMm JTUCIIH-
TUTAH (MOJTYIIEH ).

1-410

Kommsrorep B kommuiekte Intel (MoruTop LG,KkmaBa
Genius.mbimbGenius,cereB.pa3BeTB Bu(9);locTy1 Kk 31eKTpoHHON HH(pOpMAITH-
oHHO-00pa3oBatenbHOH cpere (KoproparnBHas nHGOpMaILMOHHAs CHCTEMa
YI'HTYVY); JlocTyn B HHTEpHET;

INomemenue qs
CaMOCTOSTENIBHOU
paboTHI — YKOM-
TUIEKTOBAHO CIIEeNH-
aNU3UPOBAHHON
(yaeOHol) mebe-
JIbIO, OCHAIIICHO
KOMITBIOTEPHOU
TEXHUKOH C BO3-
MOXHOCTBIO ITOJI-
KITIOUEHHS K CETH
«HTepHET U
obecrieueHo 10CTy-
TIOM B 3JIEKTPOH-
HYIO HH(pOpMAIH-
OHHO-
00pa3zoBaTeNbHYIO
cpenmy opraHusa-
IIUH.

1-412

Penyxrop 1112V 100(1);PemyxTop 1LY 100(1);Penyxrop SU 80(1);3xpan mis
npoekTopa HacTeHHbIH pynoHHbIH 180* 180cm(1);Consl, cTymnbs

VYuebHnast ayauro-
pHst 1UIs1 TIpOBeie-
HUSI KYPCOBOT'O
MIPOEKTUPOBAHUS —
YKOMIUIEKTOBaHa
CHenraN3upOBaH-
HO¥ (y4eOHOIT)
MeOeIbI0, TEXHH-
YECKUMH CpeJi-
CTBaMH1 00y4YeHHUs

1-412

Penyxrop 1112V 100(1);PemyxTop 1LY 100(1);Penyxrop SU 80(1);3xpan mis
npoekTopa HacTeHHbIH pynoHHbIi 180* 180cm(1);Crounsbl, cTymbs

VYuebHnast ayauro-
pust U1 IpoBeIe-
HUS TPYIIIOBBIX H
WHIUBUAYATBHBIX
KOHCYJIbTalluil
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1-412

Penyxrop 1112V 100(1);PemyxTop 1LY 100(1);PenyxTop SU 80(1);3xpan mis
npoektopa HacTeHHbIH pynoHHbIi 180* 180cm(1);Cronsl, cTymnbs

VYuebHast ayauro-
pust U1 IpoBejIe-
HUS 3aHITUNA CEMHU-
HApCKOT0 TUMA —
YKOMITJICKTOBaHA
CICTHATH3HPOBaH-
HOH (y4eOHOIT)
MeOeIbI0, TEXHH-
YECKUMU CpeJi-
CTBaMU OOyUYEeHUS.

10

1-412

Penyxrop 1112V 100(1);PemyxTop 1LY 100(1);PenyxTop SU 80(1);3xpan mis
npoekTopa HacTeHHbIH pynoHHbIH 180* 180cm(1);Cronsbl, cTymnbs

VYuebHast ayauro-
pHSL ZUTSL TEKYIIETo
KOHTPOJIS ¥ TIPO-
MEXYTOYHOM aTTe-
CTallMM — YKOM-
TUIEKTOBaHA CIICIH-
aNU3UPOBAHHON
(yaeOHol) Mebe-
JIBIO, TEXHUIECKH-
MU CpEICTBAMHA
00yUYeHUS.

7.2. TlepevyeHb JUIIEH3HOHHOTO0 M CBOOOIHO PACIHPOCTPAHSIEMOro0 MPOrPaAaMMHOI0 odecmede-
HHsI, UCTIOJIb3YEeMBbIX B Y4eOHOM TpoIecce NPH OCBOCHUH THCIMIIJIHHBI

JInteH3MoOHHAs YUCTOTA

Ne Haumenosanue 110 (pPEKBU3UTHI JTULICH3UU,CBUIETEILCTBA O TOC. PETUCTPALMU U
1L T.I1., CPOK JCHCTBHS)

1 AVP Kaspersky Lab JHata Bynaun munensun 18.01.2013

2 | Microsoft Office 2003 Suites Jata Beymaun uneH3un 26.11.2012

3 | Microsoft Office JHata Bernaun munensun 01.01.2007

4 glflféclggg(())f;s;lonal Plus 2010 Jara Bpigaun auueH3uu 26.11.2012

5 | Office 2007 Open License Jara Bigaun munensun 10.12.2009, MocraBmuk: 3A0 "CodtJlaiin Tpeiin"

6 | Windows Professional 7 Russian Jara Bpiiaun sunen3uu 07.03.2012

7 | Windows Professional 8 Russian Jata Beymaun munensun 16.12.2012

8 | Windows XP Professional Russian Jlarta Bpiiaun auueH3uu 26.12.2002

Bbi.

8. Opranmn3anus o0y4eHus JHUI ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMH 310POBbS

JUist i1 ¢ OTpaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbBsI, 00yUalomuXcst 0 TaHHOKW 00pazoBaTelb-
HOM mporpamme, pa3zpadaTbIiBacTcs MHAWBUIYyalbHAs MPOrpaMMa OCBOCHUS JUCIUILIMHBI C YIE€TOM 0CO-
OeHHOCTeH MX MCUXO(U3MUYECKOTO Pa3BUTHS, UX WHAWBUIYAIBHBIX BO3MOXXHOCTEH U COCTOSIHUS 37J0PO-
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IIpunioxenune A

®opma Ne VJI-1
CBEJEHUA

00 o0ecreYeHHOCTH TUCHHUILINHBI OCHOBHOM M JONMOJTHHUTEJIBHOMH y4eOHOH JTUTEepaTypoil

Haumenosanne nuctumuinesl: (11944) M'uapasianka u HedrerazoBasi THIPOMEXaHUKA

Hanpagsnenue noaroroku (crnernuansaocts): 21.03.01 HedrerazoBoe nemno

Hanpasnennocts: Ipodmib «bypeHne He(PTSIHBIX U Ta30BBIX CKBAXKUHY

dopma oOydeHus: QUHAS;

Kadenpa, obecrnieunBaroiasi mpernogaBaHue TUCHUIUTHHBL MeXaHuKa ¥ TeXHOJI0rus MamrHoctopenus (MTM);

Cemectp ) , & o B
¥ L =4 T O
4 o % o m o o
H 5 o 558 = ==
A3HA4YCHHUC €0- = 9} o =
Tun Y 5| 5] g bubnnorpaduueckoe onucanue o T BSE 22
HBbIX U3JaHUU = S T = 8 = o g as! )
=N | o Q T o -e-‘ =
o ] < M [ O = O D o
= H = Q o o
3 < g 29
1 2 31415 6 7 8 9
OcHoBHas nutepatypa | Jns uzydenus teopuw; 4 Vxun b .B. I'mppasnuka: yaebnoe mocodue / b. B. Yxun. — Mocksa: | 1 http://www.znanium.com 1.00
®opym: UHOPA-M, 2014. — 464 c.: n.
Homonautensras mu- | [ U3ydeHUs TEOPUH; 4 [ repenmuxt JI. B. I'mapasmuka: yaeonuk / /] .B. llltepenmuxT. — | http://www.e.lanbook.com | 1.00
TepaTypa Wzn. 5-e, crep.— Cankr-IlerepOypr: Jlans, 2015. — 656 c.: ni.

[Tpumeuanne — I'padst 1-5,8 3anomustorcs kadeapoi, rpadsl 7 1 9 - GHOIHOTEKOH
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CBEJIEHUA

00 00ecrevYeHHOCTH AUCHHUIIIMHbI y‘lCﬁHO-MCTO}lI/I'{eCKHMH H3JaHUAMHU

Haumenosanue nucuumuinesl: (11944) M'uapasianka u Hedrerazosasi THAPOMEXaHUKA

Hanpagsnenue noaroroku (crnenuansaocts): 21.03.01 HedrerazoBoe nemno

Hanpasnenrocts mpoduib «bypeHne HeQTSIHBIX U Fa30BBIX CKBAXKUHY

®dopma obyueHnst OUHas;

Kadenpa, obecrieunBaroiasi mpernogaBaHie TUCHUIUTHHBL MeXaHuKa U TeXHOJI0rus MamnHoctopenus (MTM);
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®opma Ne VJI-2

Cemectp Kon-Bo 5 28 <
IK3. S¢S E =l
o % o X 0&:) o
= O ©C o o =
HasHauenue ydae6- s | . 5 5 & R =i
. w | E| 3 nomorpaduIeckoe ONMCaHue el 2o S g o 22
HBbIX U3JaHUU % g E 8 =) -g-‘ o qr:): é = dé
31 & 2 M = = 2 s 3 2 g
2 =g Jgeg |28
° m =N °
1 2 | 3| 4 5 6 7 8 9
s BeimonHeHus 1abo- | 4 Nzy4yenue nprOOpoB Aisi N3MEPEHNS JIaBJICHUS | y4eOHO-METOINIECKOe 1Toco0ue K 1abo- 1 0 http://bibl.rusoil.net | 1.00
paTopHBIX pabdorT; paropnoii padote Ne 1 / coct. E.JI. I'yceitnoBa. — Ya: YIHTY, 2021. — 309 KG6.
s BeimonHeHus 1abo- | 4 Wzydenue ¢pusnyecknx CBONCTB KUAKOCTH : y4eOHO-METOANIECKOE IT0COOME K BBIITOTHE- 1 0 http://bibl.rusoil.net | 1.00
paTopHbIX pador; Huro J1abopaTopHoi padotsl Ne 2/ coct. E. JI. I'yceitnoBa. - Ya : YTHTY, 2021. - 614
K6.
s BomonHeHus 1abo- | 4 Wnmoctpanus ypaBHeHust bepHyiumn : yaeOHO-MeTOANYECKOE TTOcoOne K J1a00paTOpHOi 1 0 http://bibl.rusoil.net | 1.00
paTopHBIX paborT; pabore Ne 3 / coct. E.JI. T'yceitnoBa. — Ya: YITHTY, 2021. — 288 K6.
s BeimonHeHus 1abo- | 4 I'mppasnuka 1 HedTEera3oBasi FrHAPOMEXaHHUKA : YIEOHO-METOANYECKOE ITOCOOME K BBITION- 1 0 http://bibl.rusoil.net | 1.00
paTopHBIX pabdorT; HeHuto Jaboparopubix padort / coct. E. JI. 'yceitnoBa. - Yoa : YTHTY, 2021. - 348 K6.
s BeImonHeHus nabo- | 4 Omnpenenenne ko3¢ durmenta Jlapcu npu TEYSHUH KUAKOCTH B IIPSAMOM KPYIIIon Tpyoe : 1 0 http://bibl.rusoil.net | 1.00
paTopHbIX pador; yueOHO-MeTonIecKoe ocodue K JabopatopHoii padore Ned / coct. E. JI. 'yceiiHoBa. -
VYa: YTHTY, 2021. - 334 K6.
s BoIONHEHUS npak- | 4 I'mppasnuka 1 HedTEra3oBasi rHAPOMEXaHHKa : YIEOHO-METOINYECKOE IT0CO0HE K OpraHu- 1 0 http://bibl.rusoil.net | 1.00
TUYECKUX 3aHITU; 3allUM ¥ TIPOBEJICHUIO MpakTHdeckux 3anatuii / coct. E. JI. I'yceiinosa. - Ya : YTHTY,
2021. - 1,07 M6.
J171s1 BBITIONTHEHUSI KYp- 4 Pacuer runpaBianyeckoil IUPKYISIIMOHHOW YCTAHOBKH : Y4eOHO-METOIIEeCcKOe ocodne 1 0 http://bibl.rusoil.net | 1.00
COBBIX paboT (IIpoeK- JUTS BBITIOJIHEHNS KypcoBBIX padort / coct. E. JI. T'ycefinoBa. - Ya : YTHTY, 2021. - 19 c.
TOB);
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7151 BeimostHeHus CPO; I'mppasnuka n HedTerazoBas rupoMexaHrka. MexaHuKa XHUKOCTH U ras3a : yaeOHo- http://bibl.rusoil.net | 1.00
P p
METOANYECKOE TOCOOHE TS BHITIOTHCHHUS JOMAIITHETO 3aJaHHs U PACYCTHO-TPpapHICCKOI
pa6orst / coct. E. JI. T'ycefinoBa. - Ya : YTHTY, 2021. - 656 K6.
JIs1 BBITTOJTHEHHSI J1a00- Onpenenenne k03¢ (GUIMEHTOB MECTHBIX COIPOTHUBIICHNH : yIEOHO-METOANIECKOE IT0CO- http://bibl.rusoil.net | 1.00
p
paTopHBIX padorT; 6ue k nabopatopHoit padbore Ne7 / coct. E. JI. I'yceiinoBa. - Ya : YTHTY, 2021. - 363 K6.
JIsl BBITIOJTHEHUS J1a00- HcTedyeHne )KUAKOCTH Yepe3 Malloe OTBEPCTUE B TOHKOHM CTEHKE ;| YIeOHO-METOIMIECKOE http://bibl.rusoil.net | 1.00
P
paTopHbIX pador; nocobue k naboparoproit padore Ne5 / coct. E. JI. T'yceitnoBa. - Yoa : YTHTY, 2021 -
269 Ko.
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P
paTopHbIX pador; yueOHO-MeTonIecKoe ocodune Kk naboparopHoii padore Ne6 / coct. E. JI. T'yceitnosa. -
Ya : YTHTY, 2021. - 325 K6.
1 BeinonHenus: CPO; Iunpasnuka u HeTEra3oBas ruApoMexaHuKa. MeXxaHuKa )XUIAKOCTH U Ta3a : yaeOHO- http://bibl.rusoil.net | 1.00
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METOIMYECKHE YKa3aHUs JJIS BBITOJIHEHHS CaMOCTOsITeIbHOM pabotsl /coct. E. JI. I'yceit-
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ITokazarenu nocruxe- Brx
Ne Kontponupyemsie pazaenst | Ludp pe3ynb- WNHpukarop goCcTHKeHUs OLIEHOY-
Pesynprar 00yueHus . HUs pe3yJbTaTOB OCBOE-
n/n (TeMbl) IUCLUIIIMHBI TaTa 00y4eHHS KOMITIETEHIIUI . HOT'O
HUS KOMIIETEHIINH
CpeacTBa
1 Bsenenue 3(OIIK-1) OcHoBHnble 3akoHbl U 1I0- | OIIKu-1.1. Mcnons3yer B | [lepeuncnser ocHoBHble | [IncbMeH-
JIOKEHUS TUCLUIUIMH UH- | TPO(eCCUOHANBHOM fes- ¢u3nveckrue CBOWCTBA HBIA U
KEHEPHO- MEXAHUUYECKOTO | TEJIbBHOCTH OCHOBHBIE 3a- | XKUAKOCTEH. YCTHBII
MOJYJISl; 3aKOHBI TH/IpaB- | KOHBI €CTECTBEHHOHAYY- oIpoc
JIMKH, THIPOMEXAHUKH; | HBIX U OOIIETEXHUYECKUX Tecr
OCHOBHBIE MaTeMaTu4e- | JUCLMIUIMH, IpaBuia mo-
CKHE IOHSTHS, a TaK )K€ | CTPOEHUS TEXHUYECKHUX
¢u3nueckue CBOUCTBA CXEM U YepTeXKEHN U IPUH-
KHUAKOCTEH, OCHOBHBIE | IIUIIBI aBBTOMATU3UPOBaH-
¢u3nveckrue 3aKOHOMEp- | HOTO MPOEKTUPOBAHUS
HOCTH; oHATHS «1aBie- | OIIK-1.2 Beimmonnsier un- | [lepeuncnser obuue IIncemen-
HUEY, «PacXomy. TEpHpPETALUIO IPOMBICIIO- | IIpaBuUJja INIAHUPOBAHUS | HBIM U
IIpaBuiia naaHUpPOBaHMs, | BBIX JAHHBIX, TPOBOIUT U IIPOBEJICHUS DKCIIEPU- | YCTHBIN
IIPOBEACHUS SKCIIEPUMEH- | TEXHHUKO-9)KOHOMHUYECKUI | MEHTOB , a TaKXKe 00pa- | ompoc
TOB U 00pabOTKMU 3KCIE- | aHaJM3, COCTABIACT pabo- | OOTKM 3KCIIEpUMEHTallb- | TecT
PUMEHTANIBHBIX JaHHBIX. | YHE MPOCKTHI B COCTABE HBIX JIaHHBIX.
3aKOHBI U YCIIOBUS Opra- | TBOPYECKOW KOMAaH/IbI
HU3alMU NOJIHOTO ruApo- | OIIK-1.3 Pemaer kon- IIepeuncinser ocHoBHbIe | [IncbmeH-
JIMHAMUYECKOTO NMOA00US. | KpeTHbIE IPOU3BOACTBEH- | MATEMAaTHUYECKHE MOHs- | HBIH 1
THJIPABIUYECKUX MIPOLEC- | HbIE U UCCIIEOBATEIbCKUE | THS, OCHOBHBIC (pU3Hue- | YCTHBIH
COB, KOTOPOE BKJIIOYAET | 337a4yd HA OCHOBE IOHU- CKHE 3aKOHOMEPHOCTH. OIpoc
IrCOMETPHYCCKOE, KHHEMA- | MaHUS (PU3NIECKOU CYIII- Tect

TUYECKOE U JMHAMUYECKOE
noyoOust. [IpuHIKIIBL pa-
60THI C HU(POBBIMU UC-

TOYHHKAMU JIaHHBIX,

NPUHIIMITBL PA0OTHI B IIPO-

IPaMMHBIX IpOayKTax MS
Word, MS Excel, Zoom,
Webinar, Muro, Google,

HOCTHU M OCOOCHHOCTEH
OCHOBHBIX TEXHOJIOTHYE-
CKHUX TpoIleccoB Hedrera-
30BOU NIPOMBILIJIEHHOCTH,
(G yHKIIOHAIa OCHOBHBIX
TEXHOJIOTHYECKUX 00BbEK-
TOB, C Y4€TOM HOPMaTHB-
HOU JOKYMEHTALMH 110 UX
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I'mppocraTuka

B(OIIK-1)

MS Power Point, mpuHIm-

16l pabOTHI B IMYHOM Ka-

OuHeTe CTyJeHTa Ha caiiTe
YI'HTY ams.rusoil.net.

JKCIUTyaTaluu
OIlKu-1.1. Mcnons3yer B | lemoHcTpupyeT HaBbiku | KypcoBas
npodecCHOHANBHOU Ies- | IPOBEAEHUS TUaApocTa- | paboTa
TEJIBHOCTU OCHOBHBIE 3a- | THYECKUX PACUYETOB. (IpoexT)
KOHBI €CTECTBEHHOHAYY- JlabGopa-
HBIX U OOLIETEXHUYECKUX TOpHas
JUCLMIUINH, paBuia 1o- pabota
CTPOEHUS TEXHUYECKHUX ITucemen-
CXEM U YepTeXKEHN U IPUH- HBIU U
LIUIIbl aBTOMATU3UPOBaH- YCTHBII
HOT'O MPOEKTUPOBAHUS orpoc
PacuerHo-
rpaguue-
cKas pa-
6oTa
OIIK-1.2 Bemmonnser uH- | JleMOHCTpUPYET IOHU- Kypcosas
TEpPIIPETAIUIO IIPOMBICIIO- | MaHHME CBS3M BEJIMYMHBI | paboTa
BBIX JJaHHBIX, IPOBOJIUT TUAPOCTATUYECKOTO (IpoexT)
TEXHUKO-D)KOHOMUYECKUN | JABJICHUS NABJICHUS C IIncemen-
aHaJ3, COCTABIIsET pabo- | MIIOTHOCTBIO KHUJIKOCTH | HBIM U
4yye MPOEKThl B COCTaBE U TIIyOUHO. YCTHBIN
TBOPYECKON KOMaH/IbI 0IIpoc
PacuerHo-
rpaguue-
cKas pa-
6oTa
OIIK-1.3 Pemaer kon- JleMoHCTpHpyeT HaBbIKK | JIabGopa-
KpETHBIE TPOM3BOJICTBEH- | pabOThI C MAHOMETPAMH, | TOpHas
HBIE€ U UCCIIEIOBATENIBCKUE | PACXOIOMEPAMH. pabota
3aJ1a4d Ha OCHOBE IIOHHU- ITucemen-
MaHHs PU3MYECKON CYIII- HBII U
HOCTHU M OCOOCHHOCTEH YCTHBIN
OCHOBHBIX TEXHOJIOTHYE- orpoc

CKHUX IpoIleccoB Hedrera-

25




13922518

3(OIIK-1)

30BOM ITPOMBIIIEHHOCTH,
(G yHKIIOHAIa OCHOBHBIX
TEXHOJIOTHYECKIX 00BEK-
TOB, C y4€TOM HOPMATHB-
HOU JOKYMEHTALUH 110 UX
JKCIUTyaTaluu

OIlKu-1.1. Mcnons3yer B | Ha3zpiBaeT ocHoBHBIE 3a- | ITucemen-
npodeccuoHAIBHOM Jiesi- KOHBI TUIAPOCTATUKHU HBIN U
TEJIBHOCTU OCHOBHBIE 3a- YCTHBII
KOHBI €CTECTBEHHOHAYU- orpoc
HBIX U OOLIETEXHUYECKUX Tecr
JUCLMIUIMH, paBuia 1o-

CTPOEHUS TEXHUYECKHUX

CXEM U YepTeXeEHN U IPUH-

LIl aBTOMATU3UPOBaH-

HOT'0 MPOEKTUPOBAHUS

OIIK-1.2 Bemmonnsier un- | Ha3eiBaet onpenenenue | [lucemen-
TEpHPETALUIO IPOMBICIIO- | MOHATHUSA "TUAPOCTATH- HBIA U
BBIX JJaHHBIX, IPOBOJIUT 4ecKoe JaBjicHue" . YCTHBII
TEXHUKO-DKOHOMHYECKUM OIIpoC
aHaJn3, COCTaBIIsET pabdo- Tecr

4Ke POEKThI B COCTABE

TBOPUYECKON KOMaH/IbI

OIIK-1.3 Pemaer kon- HaseiBaet ¢popmynsl st | [Incemen-
KpETHBIE TPOU3BOJICTBEH- | ONPEIEIIECHUS CUJI J1aB- HBII U
HBIE€ U UCCIIEIOBATENIbCKHUE | JIEHUS Ha IJIOCKHUE U YCTHBII
3aJ1a4d Ha OCHOBE IIOHHU- KpUBOJIMHEWHBIE T10- omnpoc
MaHHs PU3MYECKON CYII- | BEPXHOCTH. Tecr

HOCTHU M 0COOCHHOCTEN
OCHOBHBIX TEXHOJIOTHYE-
CKHUX TpoIleccoB Hedrera-
30BOU NIPOMBILIJIEHHOCTH,
(G yHKIIOHATIa OCHOBHBIX
TEXHOJIOTHYECKIX 00BEK-
TOB, C Y4€TOM HOPMaTHB-
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V(OIIK-1)

HOU JOKYMEHTALUH 110 UX
JKCILTyaTaluu

OIlKu-1.1. Mcnons3yer B | JlemoHcTpupyeT HaBbiku | KypcoBas
npodecCHOHANBHOMU e~ | IPOBEAEHUS TUaApocTa- | paboTa
TEJIHOCTU OCHOBHBIE 3a- | THYECKUX PACUETOB. (IpoexT)
KOHBI €CTECTBEHHOHAYY- JlaGopa-
HBIX U OOLIETEXHUYECKUX TOpHas
JUCLMIUINH, paBuia 1o- pabota
CTPOEHUS TEXHUYECKHUX PacuetHo-
CXEM U YepTEeKEW U IPUH- rpaguue-
LIUIIbl aBTOMATU3UPOBaH- cKas pa-
HOT'0 MPOEKTUPOBAHUS 6oTa
OIIK-1.2 Bemmonnser uH- | JleMOHCTpUPYET IOHU- Kypcosas
TEPIIPETAIUIO TIPOMBICIIO- | MaHHME CBS3M BEJIMYMHBI | paboTa
BBIX JJAHHBIX, IPOBOJUT TUAPOCTATUYECKOTO (IpoexT)
TEXHUKO-D)KOHOMUYECKUN | JABJICHUS AABJICHUS C IIncemen-
aHaJ3, COCTABIIsET pabo- | MIIOTHOCTBIO KHUJIKOCTH | HBIHM U
4yye MPOEKThl B COCTaBE U TIIyOUHO. YCTHBIN
TBOPYECKON KOMaH/IbI 0IIpocC
PacuerHo-
rpaguue-
cKas pa-
6oTa
OIIK-1.3 Pemaer kon- JlemoHCTpHpyeT HaBbIKK | JIabGopa-
KpETHBIE TPOU3BOICTBEH- | pabOThI C MAHOMETPAMH, | TOpHas
HBIE€ U UCCIIEIOBATENIbCKUE | PACXOIOMEPAMH. pabota
3aJ1a4d Ha OCHOBE IIOHHU- ITucemen-
MaHHs PU3HMYECKON CYIII- HBII U
HOCTHU M 0COOCHHOCTEN YCTHBIN
OCHOBHBIX TEXHOJIOTHYE- orpoc

CKHUX TpoIleccoB Hedrera-
30BOU NIPOMBILIJIEHHOCTH,
(G yHKIIOHATIa OCHOBHBIX

TEXHOJIOTHYECKUX 00BbEK-
TOB, C Y4€TOM HOPMaTHB-
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HOU JOKYMEHTALUH 110 UX
JKCILTyaTaluu

I'mpponnnamuka 3(OIIK-1) OIIKu-1.1. Mcnonsdyer B | Jlaer onpeneneHus oc- [Tucemen-
npodeccHoOHAIBHOM Niesi- HOBHBIX ITOHSTUI KUHE- | HBIM U
TEJIbHOCTU OCHOBHBIE 3a- | MAaTUKH. YCTHBII
KOHBI €CTECTBEHHOHAYY- oTpoc
HBIX U OOLIETEXHUYECKUX Tecr
JUCLMIUINH, paBuia 1o-

CTPOEHUS TEXHUYECKHUX
CXEM U YepTeXKEHN U IPUH-
LIUIIbl aBTOMATU3UPOBaH-
HOT'0 MPOEKTUPOBAHUS
OIIK-1.2 Bemmounnsier un- | Ha3eiBaet onpenenenust | [lucemen-
TEpHPETALUIO IPOMBICIIO- | MOHATUH "CpeHss CKO- | HBIM U
BBIX JIaHHBIX, [IPOBOJUT pocts", "pacxon". YCTHBIN
TEXHUKO-DKOHOMHYECKUN OIIpoC
aHaJn3, COCTABIIsIET pabdo- Tecr
4Ke NPOEKThI B COCTABE
TBOPUYECKON KOMaH/IbI
OIIK-1.3 Pemaer kon- HassiBaeT npumepst IIncemen-
KpETHBIE ITPOU3BOJICTBEH- | IPUMEHEHMS YPAaBHEHUS | HBIM U
HBIE U UCCIIEI0OBATEIbCKUE | bepHyin. YCTHBIN
3aJ1a4d Ha OCHOBE IIOHHU- orpoc
MaHUs PU3MYECKON CYIII- Tecr
HOCTHU M 0COOCHHOCTEN
OCHOBHBIX TEXHOJIOTHYE-
CKHUX TpoIleccoB Hedrera-
30BOU NPOMBILIJIEHHOCTH,
(GyHKIIMOHATIA OCHOBHBIX
TEXHOJIOTHYECKUX 00BbEK-
TOB, C Y4€TOM HOPMaTHUB-
HOU JOKYMEHTALUH 110 UX
SKCIUTyaTalH

Y (OIIK-1) OIlKu-1.1. Mcnons3yer B | Pemaer 3amaun Ha onpe- | Kypcosas
npodecCHOHANBbHOM JIesi- | IEJIeHUE CKOPOCTEH U pabota
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I'mppaBnnueckue corpo-
THUBJICHUA

3(OIIK-1)

TEJILHOCTU OCHOBHBIE 3a- | PacXOJ0B (mpoexT)
KOHBI €CTECTBEHHOHAYU- JlaGopa-
HBIX U OOLIETEXHUYECKUX TOpHas
JUCLMIUIMH, paBuia 1o- pabota
CTPOEHUS TEXHUYECKHUX ITucemen-
CXEM U YepTeXeEHN U IPUH- HBIU U
LIl aBTOMATU3UPOBaH- YCTHBII
HOT'O MPOEKTUPOBAHUS orpoc
PacuerHo-
rpaguue-
cKas pa-
6oTa
OIIK-1.2 Bemmonnser un- | Jlemoncrpupyet HaBbiku | JlaGopa-
TEPIIPETALUIO TIPOMBICIIO- | pabOThI ¢ MAHOMETPaMH, | TOpPHAs
BBIX JJAHHBIX, IPOBOJIUT pacxooMepaMH. pabota
TEXHUKO-D)KOHOMUYECKUN IIncemen-
aHaJIn3, COCTABIISIET pabo- HBIN U
4le NPOEKThI B COCTABE YCTHBII
TBOPYECKON KOMAHIbI onpoc
OIIK-1.3 Pemaer kon- Pemaer 3amauu ¢ npu- Kypcosas
KpETHBIE TPOU3BOJICTBEH- | MEHEHUEM YPaBHEHUS pabota
HBIE U UCCIIEI0OBATENbCKUE | bepHyin. (IpoexT)
3aJ1a4d Ha OCHOBE IIOHHU- ITucemen-
MaHus (PU3MYECKOH CyIII- HBIN U
HOCTHU M OCOOCHHOCTEH YCTHBIN
OCHOBHBIX TEXHOJIOTHYE- orpoc
CKHUX TpoIleccoB Hedrera- PacuetHo-
30BOM MPOMBILIUIEHHOCTH, rpaguue-
(byHKIIMOHATIA OCHOBHBIX cKas pa-
TEXHOJIOTHYECKUX 00BbEK- 6ota
TOB, C y4€TOM HOPMaTHUB-
HOU JOKYMEHTALUH 110 UX
SKCIUTyaTalH
OIIKu-1.1. Ucnons3yer B | OOBsICHSAET MpaBUIIa IIncemen-
npodecCHOHAILHOM 1es- pacdera oTepb Ha Tpe- | HBIM U
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V(OIIK-1)

TEJIbHOCTU OCHOBHBIE 3a- | HUE U HA MECTHBIE CO- YCTHBII
KOHBI €CTECTBEHHOHAYU- IIPOTUBJIEHUS orpoc
HBIX U OOLIETEXHUYECKUX Tecr
JMCLUIUIMH, IPaBUIIa TOo-

CTPOEHUS TEXHUYECKHUX

CXEM U YepTeXeEHN U IPUH-

LIl aBTOMATU3UPOBaH-

HOT'0 MPOEKTUPOBAHUS

OIIK-1.2 Bemonusier ua- | OObSCHSET 3HAUCHUS [Tucemen-
TEpHPETALUIO IPOMBICIO- | MIOHATUH "MOTEpU HAMO- | HBIM U
BBIX JIaHHBIX, [IPOBOJUT pa Ha TpeHue" U "oTepu | yCTHBIN
TEXHUKO-DKOHOMMUYECKUN | Hallopa Ha MECTHBIE CO- | OIPOC
aHaJn3, COCTaBIIsAET pabo- | MPOTUBICHUA". Tect
4Ke NPOEKThI B COCTABE

TBOPUYECKON KOMaH/IbI

OIIK-1.3 Pemaer kon- OOmscHseT mpaBuia IIncemen-
KpETHbIE TPOU3BOJICTBEH- | pacueTa MOTephb Ha Tpe- | HBIM U
HBIE€ U UCCIIEIOBATENIbCKUE | HUE U HA MECTHBIE CO- YCTHBII
3aJ1a4d Ha OCHOBE IIOHHU- IIPOTUBJICHUSI. orpoc
MaHHs PU3MYECKON CYIII- Tecr
HOCTH U 0COOEHHOCTEN

OCHOBHBIX TEXHOJIOTHYE-

CKHUX TpoIleccoB Hedrera-

30BOU NPOMBILIJIEHHOCTH,

(byHKIIMOHATIA OCHOBHBIX

TEXHOJIOTHYECKUX 00BbEK-

TOB, C y4U€TOM HOPMaTHUB-

HOU JOKYMEHTALUH 110 UX

SKCIUTyaTalH

OIlKu-1.1. Mcnons3yer B | Pemaer 3amaun Ha onpe- | Kypcosas
npoecCHOHANBHOMU JIesi- | JIeJIeHUE TUApPABINYE- pabota
TEJIHOCTU OCHOBHBIE 3a- | CKHUX IIOTEPb (IpoexT)
KOHBI €CTECTBEHHOHAYU- JlaGopa-
HBIX U OOLIETEXHUYECKUX TOpHas
JMCLUIUIMH, IPaBUJIa TO- pabota
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CTPOEHUS TEXHUYECKHUX ITucemen-
CXEM M 4epTeXKEHN U IPUH- HBIU U
LIl aBTOMATU3UPOBaH- YCTHBII
HOT'O MPOEKTUPOBAHUS orpoc
PacuerHo-
rpaguue-
cKas pa-
6oTa
OIIK-1.2 Bemonnser un- | [IpoBoaut ananu3 run- | Kypcosas
TEpHPETALUIO IPOMBICIIO- | PABIMYECKHUX OTEPD pabota
BBIX JAHHBIX, IPOBOJAUT (IpoeKT)
TEXHUKO-3KOHOMHYECKUN Jlabopa-
aHan3, COCTABIIsIET pabdo- TOpHas
4Ke NPOEKThI B COCTABE pabota
TBOPUYECKON KOMaH/IbI [Tucemen-
HBIU U
YCTHBIN
orpoc
PacuerHo-
rpaguue-
cKas pa-
6oTa
OIIK-1.3 Pemaer kon- Pemaer 3amaun Ha onpe- | KypcoBas
KpETHBIE ITPOU3BOJICTBEH- | JEJIEHUE THIpaBInye- pabota
HBIE U UCCIIEIOBATEIbCKUE | CKUX IOTEPh (IpoexT)
3aJ1a4d Ha OCHOBE IIOHHU- JlaGopa-
MaHus (PU3MYECKOH CYIII- TOpHas
HOCTHU M OCOOCHHOCTEH pabota
OCHOBHBIX TEXHOJIOTHYE- ITucemen-
CKHUX TMpoIieccoB Hedrera- HBIN U
30BOM NIPOMBIILIJIEHHOCTH, YCTHBIN
(byHKIIMOHATIAa OCHOBHBIX orpoc
TEXHOJIOTHYECKUX 00BbEK- PacuetHo-
TOB, C Y4€TOM HOPMaTHUB- rpaguue-
HOM TOKYMEHTAIUU 110 UX cKas pa-
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JKCIUTyaTalluu 6ota
Hcreuenune KUIKOCTH Yepes B(OIIK-1) OIlKu-1.1. Mcnons3yer B | Pemaer 3amaun Ha onpe- | Kypcosas
OTBEPCTHS U HACATKU npodecCHOHANBHOMU e~ | JAeJICHUE CKOPOCTH U pabota

TEJIbHOCTU OCHOBHBIE 3a- | pacxoja IPH UCTEUEHUH. | (IIPOEKT)

KOHBI €CTECTBEHHOHAYY- JlabGopa-

HBIX U OOLIETEXHUYECKUX TOpHas

JUCLMIUINH, paBuia 1o- pabota

CTPOEHUS TEXHUYECKHUX ITucemen-

CXEM U YepTeXKEHN U IPUH- HBIU U

LIUIIbl aBTOMATU3UPOBaH- YCTHBII

HOT'O MPOEKTUPOBAHUS orpoc

PacuerHo-
rpaguue-
cKas pa-
6oTa

OIIK-1.2 Bemonnser ue- | [IpoBoauT TeXHUKO- JlaGopa-

TEpHPETALUIO IPOMBICIO- | SKOHOMUYECKHUH aHaIU3 | TOpHas

BBIX JJaHHBIX, IPOBOJIUT MIPOMBICIIOBBIX JaHHBIX. | paboTa

TEXHUKO-D)KOHOMUYECKUN IIncemen-

aHaJn3, COCTaBIIsET pabdo- HBIN U

4Ke POEKThI B COCTABE YCTHBII

TBOPYECKON KOMaH/IbI OIIpoc

OIIK-1.3 Pemaer kon- Pemaer 3amaun Ha onpe- | KypcoBas

KpETHBIE ITPOU3BOJICTBEH- | JEJIEHUE CKOPOCTH U pabota

HBIE€ U UCCIIEIOBATENIbCKUE | pacxo/ia IpU UCTEYEHUH. | (IIPOEKT)

3aJ1a4d Ha OCHOBE IIOHHU- JlaGopa-

MaHHs PU3MYECKON CYIII- TOpHas

HOCTH U OCOOCHHOCTEH pabota

OCHOBHBIX TEXHOJIOTHYE- ITucemen-

CKHUX TpoIeccoB Hedrera- HBII U

30BOU NIPOMBILIJIEHHOCTH, YCTHBIN

(byHKIIMOHATIA OCHOBHBIX omnpoc

TEXHOJIOTHYECKUX 00BbEK- PacuetHo-

TOB, C Y4€TOM HOPMaTHUB- rpaguue-
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JIBu>kKeHuE KUIKOCTH B
HATMOpPHOM TPyOOIpOBOJIe

3(OIK-1)

HOM TOKYMEHTAIUH 110 UX cKas pa-
JKCIUTyaTalUH 6oTa
OIIKu-1.1. Ucnons3yer B | [Ipumensietr popmyibl IInucemen-
npodeccHoOHAIBHOM Niesi- IUIL OTIPEAETIEHUS CKO- HBIU U
TEJIBHOCTU OCHOBHBIE 3a- | POCTH U pacxo/ia Ipu YCTHBII
KOHBI €CTECTBEHHOHAYY- UCTEUYEHHUHN. ompoc
HBIX U OOLIETEXHUYECKUX Tecr
JUCLMIUINH, paBuia 1o-

CTPOEHUS TEXHUYECKHUX

CXEM U YepTeXKEHN U IPUH-

LIUIIbl aBTOMATU3UPOBaH-

HOT'0 MPOEKTUPOBAHUS

OIIK-1.2 Bemonnser ue- | [IpoBoauT TeXHUKO- IIncemen-
TEPIIPETALMIO MPOMBICIIO- | SKOHOMUYECKUW aHAIU3 | HBIU U
BBIX JJAHHBIX, IPOBOJUT IIPOMBICIIOBBIX IaHHBIX. | YCTHBIN
TEXHUKO-DKOHOMHYECKUN OIIpoC
aHaJn3, COCTABIIsIET pabdo- Tecr

4Ke NPOEKThI B COCTABE

TBOPUYECKON KOMaH/IbI

OIIK-1.3 Pemaer kon- [TpumensieT Gpopmys IIncemen-
KpETHBIE TPOU3BOJCTBEH- | JUISL OIIPENIEICHUS CKO- HBII U
HBIE U UCCIIEIOBATENIBCKUE | POCTU M pacxoja Inpu YCTHBII
3aJ1a4d Ha OCHOBE IIOHHU- UCTEYEHHUHN. orpoc
MaHUs PU3MYECKON CYIII- Tecr
HOCTHU M 0COOCHHOCTEN

OCHOBHBIX TEXHOJIOTHYE-

CKHUX TpoIleccoB Hedrera-

30BOU NPOMBILIJIEHHOCTH,

(GyHKIIMOHATIA OCHOBHBIX

TEXHOJIOTHYECKUX 00BbEK-

TOB, C Y4€TOM HOPMaTHUB-

HOU JOKYMEHTALUH 110 UX

SKCIUTyaTalH

OIlKu-1.1. Mcnonb3yer B | OOBSCHSET CIIOCOOBI [Tucbmen-
npodeccHoOHAIBHON Niesi- peuieHus 3azad. HBIU U
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V(OIIK-1)

TEJIbHOCTHA OCHOBHBIC 3a- YCTHBIN
KOHBI €CTECTBEHHOHAYY- orpoc
HBIX U OOLIETEXHUYECKUX Tecr
JMCLUIUIMH, IPaBUIIa TOo-

CTPOCHHUS TEXHUUYECKUX

CXEM U YepTeXeEHN U IPUH-

IIUIIBl aBTOMATU3UPOBAH-

HOTO MTPOEKTHUPOBAHUS

OIIK-1.2 Bemonnser un- | OObsICHAET MpaBuIIa IIncemen-
TEPIIPETALUIO TIPOMBICIIO- | IPOBEACHUS TEXHUKO- HBINA U
BBIX JIaHHBIX, TPOBOJIUT HSKOHOMHYECKOTO aHAIU- | YCTHBIN
TEXHUKO-9KOHOMUYECKUH | 32 IPOMBICIIOBBIX JIaH- orpoc
aHaJn3, COCTABIIsIET pabo- | HBIX. Tecr

YHe IPOEKTHI B COCTAaBE

TBOPUYECKON KOMaH/IbI

OIIK-1.3 Pemaer kon- OOmsicHsieT criocoOBI ITucemen-
KpETHBIE TPOU3BOJICTBEH- | PELICHUs 3aay. HBINA U
HBIE U UCCIIEJOBATEIIbCKHE YCTHBIN
3aJ]a4yd Ha OCHOBE ITOHH- orpoc
MaHHs PU3MYECKON CYIII- Tecr
HOCTHU M 0COOCHHOCTEN

OCHOBHBIX TEXHOJIOTHYE-

CKHUX TpoIleccoB Hedrera-

30BOU NPOMBILIJIEHHOCTH,

(byHKIIMOHATIA OCHOBHBIX

TEXHOJIOTHYECKUX 00BbEK-

TOB, C Y4€TOM HOPMaTHB-

HOU JOKYMEHTALUH 110 UX

HKCIUTyaTaIH

OIlKu-1.1. Mcnons3yer B | Pemaer 3amaun Ha pac- | KypcoBas
npoeccHOHaNBHOMU Iesi- | YeT TpyOOIpoBoa. pabota
TEJIBHOCTH OCHOBHBIE 3a- (IpoeKT)
KOHBI €CTECTBEHHOHAYY- [Tucemen-
HBIX U OOLIETEXHUYECKUX HBINA U
JMCLUIUIMH, IPaBUJIa TO- YCTHBIN
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CTPOEHUS TEXHUYECKHUX orpoc
CXEM U YEPTEkKEU U MPHUH- PacueTtno-
IIUIIBl aBTOMATU3HPOBAH- rpaguue-
HOT'O MPOEKTUPOBAHUS cKas pa-
6oTa
OIIK-1.2 Bemonnser ue- | [IpoBoauT TeXHUKO- Kypcosas
TEPIIPETAIUIO IPOMBICIIO- | PKOHOMHYECKUH aHanu3 | paboTa
BBIX JIaHHBIX, TPOBOJIUT IIPOMBICJIOBBIX IaHHBIX. | (IIPOEKT)
TEXHUKO-D)KOHOMUYECKUN IIncemen-
aHaJn3, COCTABIIsIET pabdo- HBIN U
4le NPOEKThI B COCTABE YCTHBII
TBOPYECKON KOMaH/IbI 0IIpoc
PacuerHo-
rpaguue-
cKas pa-
6oTa
OIIK-1.3 Pemaer kon- Pemaer 3amaun Ha pac- | KypcoBas
KPETHBIE TPOU3BOJICTBEH- | YET TPyOOIpOBOIa. pabota
HBIE U UCCIIEI0BATEIBCKUE (IpoexKT)
3aJ1a4d Ha OCHOBE IIOHHU- ITucemen-
MaHUs PU3HMYECKON CYIII- HBII U
HOCTHU M OCOOCHHOCTEH YCTHBIN
OCHOBHBIX TEXHOJIOTHYE- ornpoc
CKHUX TpoIleccoB Hedrera- PacuetHo-
30BOM MPOMBILIUIEHHOCTH, rpaguue-
(byHKIIMOHATIA OCHOBHBIX cKas pa-
TEXHOJIOTHYECKUX 00BbEK- 6ota

TOB, C Y4€TOM HOPMATHB-
HOU JOKYMEHTALUH 110 UX
JKCILTyaTaluu

2. Hepeqeﬂb OICHOYHBIX CPEACTB AJIA TEKYHICT0 KOHTPOJA U HpOMe)l(yTO‘IHOﬁ ATTECTAIMH MO0 JTUCHUIIJINHE

/o

Buna ouenoyHo-
ro CpeACTBa

KpaTkas xapakrepucTuKa OLIEHOUYHOTO Cpea-
CTBa

IIpencrasienue OLIEHOYHOTO
cpeacrta B GpoHJe

IITkama oreHKH

2

3

4

5
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Kypcosas pa-
0ota (IPOeKT)

KoHeunslii IpOAYKT, NOJy4aeMblil B pe3yibTa-
T€ IUIAHUPOBAHMSI U BBITIOJHEHUS KOMILJIEKCA
y4eOHBIX U HCCIEN0BATENbCKUX 3a1anuil. [103-
BOJISIET OLICHUTh YMEHHSI 00YyJaIOIMXCs CaMO-
CTOSITENIBHO KOHCTPYUPOBATh CBOU 3HAHUS B
IIPOLIECCE PELICHUs IPAKTUYECKUX 3a1a4 U
npo0JieM, OpUEHTUPOBATHCS B HH(POPMAIIMOH-
HOM IIPOCTPAHCTBE U YPOBEHb C(HOPMUPOBaAH-
HOCTU AHAJIUTUYECKUX, UCCIEA0BATEIBCKUX
HAaBbIKOB, HABBIKOB ITPAKTUYECKOIO U TBOpYE-
CKOI'0 MBIIUICHHS. MOKET BBIIOJIHATHCS B UH-
JMBHTyaTbHOM TIOPSIIKE WM TPYNIION 00yda-
FOIUXCSL.

TeMbl TUTIOBBIX TPYNTIIOBBIX WIH
WHMBUYAIbHBIX IIPOCKTOB U
TUIIOBOE 3a/1aHKE HA KypCOBOM
poekT (padoTy)

OLICHKA «OMIUYHOY BBICTABIISACTCS 00YJarOIEeMYyCsl, CCITH
(91-100 6am10B) 3HAHHS CHCTEMATH3UPOBAHEI, 00001IIe-
HBI, TITyOOKH, MOOWIJIBHEL.

OLICHKA «XOPOUL0» BBICTABIISETCS 00Y4YaIOIIEMYCsl, €CITH
(79-90 6autoB) 3HaHHST 000OIICHHBIE, HO HE IPOYHBIE.
OLICHKA «y008/1emE0pUumenbHo» BEICTaBIsSIeTCs 00ydaro-
memycs, eciu (61-78 6aioB) 3HaHHS 0OpEIBOYHEIE, Oec-
CHCTEMHbIE, IOBEPXHOCTHEIE.

OLICHKA «Hey0081emEopumenbHo» BEICTaBISIETCs 00yda-
roremycs, e (0 6ayuIoB) 3HAHUS 110 TUCITUTLIIIHE OT-
CYTCTBYIOT.

«3aumeno» BEICTaBIsIeTCs o0ydaromemycs, eci He
TIPETyCMOTPEHO

«HezaumeHo» BBICTABISIETCs o0ydaromemycs, eciau He
IIPETyCMOTPEHO

JlaGopaTopHas
pabota

CpenctBo NpoBEpKH YMEHUN IPUMEHATD I10-
Jy4EHHbIE 3HAHUS 10 3apPAHEE ONPEAETICHHON
METOJMKE JUIsl pEIICHUs 3a]1a4 WM 3aJaHui 110
71a00paTOPHBIM UCCIIEIOBAHUSIM

Templ, 3a1aHust U1 BBIOJIHEHUS
7a-60paTOPHBIX pabOT; BOIIPOCH
U Tpe-00BaHMUs K UX 3aIINUTE

OLICHKA «OMUIUYHOY BBICTABIISETCS 00YJarOLIEeMYCsl, CCITH
(15 6anmoB) 3HAHUS CUCTEMATU3UPOBAHBI, 00OOIICHBI,
IITyOOKH, MOOMITBHEI.

OLICHKA «XOPOu40%» BBICTABIIETCSL 00yJaIOIeMycsl, €CIIH
8-14 6amnoB) 3HaHUA 0000IIEHHbIE, HO HE TIPOYHBIC.
OLICHKA «y008/1emE0pumenbHo» BEICTaBIsSIeTCs 00ydaro-
memycs, e ( MeHee 8 0auI0B) 3HAHHS OOPHIBOYHEIE,
OeccrucTeMHbIe, TOBEPXHOCTHEIE.

OLICHKA «Hey0081emEopumenbHo» BEICTaBISIETCs 00yda-
foremycs, e ( 0 0ayuIoB) 3HAHUS 110 TUCITUTLIIHE OT-
CYTCTBYIOT.

«3aumeno» BEICTAaBIAETCS 00yJaIOIEMYCsI, €CITH 3HAHUS
10 JMCIMIUTHHE OIICHUBAIOTCS OT "OTIIMYHO" 110 "yI0BJIe-
TBOPHUTEIHHO"

«He3aumeHo» BBICTABIAETCS 00yJaromeMycsi, €CIIM 3Ha-
HUS IO JUCIHILTIHE OTCYTCTBYIOT.

IIuceMeHHbBIN 1
YCTHBIH OIIPOC

O1eHOYHOE CPEACTBO AJIS TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH M IPOMEKYTOYHOMN aTTECTAIINN.
[To3BoJIsIeT BBISIBUTH M BOCHIOJIHUTH TPOOEITBI B
3HAHHSX; TOBTOPUTH, 3aKPEIHTh, CHCTEMATH-
3UpOBaTh MaTepuall; OLCHUTh 3HAHHS, YMCHUS,
TEOPETUYECKHE U MPAKTUIECKIE HABBIKY;
OIIPEJCTUTh YPOBEHb CPOPMUPOBAHHBIX Y CTY-
JCHTOB KOMITETCHIIMIA TI0 TUCLIUIUINHE (MOJTY-
J10)

CoBOKYyIHOCTB BOIPOCOB, 33]1a-
HUM, YIIPaXHEHUH, TECTOB JJIs
BBITIOJTHEHUS! KOHTPOJIbHBIX pa-
00T, toMamHuX 3aganuii, PI'P u
MHBIX yueOHbIX paboT. Kowm-
TUIEKT OMJIETOB JJIS TEKYyIIEH 1
MMPOMEKYTOYHOM aTTECTALMU

OLICHKA «OMIUYHOY BBICTABIIACTCS 00YJarOIIEMYCS, €CITH
(21-30 GaymToB) 3HAHHS CHCTEMAaTH3UPOBAHEI, 0000OIICHEI,
riTy0oKH, MOOIBHBI. CTyIEHT HPOSBIISIET TBOPUECKYIO
aKTUBHOCTb, KOTOPAst BEIPAYKAETCS HE TOJIHKO B AKTHBHOM
TIOVICKE CIIOCOO0B PEeIIeHMS ITpepIaraeMblX 3a1ad, HO U
ONEepPUPOBAHHUHU 3TUMHU criocobamu. 30 6aIUIOB BEICTABIIA-
I0TCS B TOM CJIydae, €CIIU CTYAEHT OTBEYAET Ha BCE BO-
TIPOCHI.

OLICHKA «XOPOU40» BBICTABIIIETCSl 00yJaIoImeMycsl, €CIIH
(9-20 6amtoB) 3HaHUS 00OOIICHHEIEC, HO HE TIPOYHEIE.
CTyzeHT IposBIISET HHTEPEC K yIeOHOH AeATeTbHOCTH, 1
CaMOCTOSITENNbHAs TIO3HABATENIbHAS IEATEITbHOCTh TIPOHC-
XOJIUT NOJ IeHICTBHEM MHUIMATHBBI CAMHX CTYJEHTOB.
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OLICHKA «)008/1eMEOPUMEbHOY BBICTABISIETCS 00ydaro-
memycs, eciu (MeHee 9) 3HaHUs OOpBIBOYHEIE, Oeccu-
CTEMHbIE, IOBEPXHOCTHBIE, M CTYJCHT BBIMOIHSET 3a/1a-
HUSL JIAIIB 110 YKa3aHHUIO PEToaBaTeisl, AKTHBHOCTh
HOCHT TOPa)kaTeJIbHbIA XapaKkTep, IPU TOM CTYJICHT He
o0JtaiaeT CriocOOHOCTAME K OPUCHTAIIMH B HOBBIX CHTYa-
LHSIX, HE CIOCOOCH KPUTHYECKHU MOIXOMUTh K OLICHKE
MOTYYEHHBIX (PAKTOB U MPOUCXOSIIHX SBICHHIA.

OLICHKA «HeY006/1emEOPUMeNbHOY» BHICTABIIETCS 00yda-
OIIEMYCsI, €CIIM 3HAHMS 110 AUCLMILIMHE OTCYTCTBYIOT.
«3aumeHo» BBICTABIISICTCS 00y4arOLIEMYyCsl, €CITH 3HAHUS
10 JMCIUTUTHHE OIIEHUBAIOTCS OT "OTIIMYHO" 110 "y10BIe-
TBOPHUTEIHHO"

«He3aumeHo» BBICTABIISIETCS 00yJaoIIeMycCsl, €CIIH 3Ha-
HUSI 10 JIMCIMILTUHE OTCYTCTBYIOT.

PacuerHo-
rpaduueckas
pabota

CpencTBo mpoBEpKH YMEHUN MPUMEHSITH MO-
Jy4EHHbIE 3HAHUS JJI pelIeHUs 3a/1a4 (3a-
JaHW) TeMBbI (pa3aena) yaeOHOU TUCITUTUINHBI
110 3apaHee onpeneneHHon Meroauke. 1103Bo-
JISI€T 3aKPENUTh TEOPETUUECKUE 3HAHUS, BbIpa-
00TaTh HABBIKU MPAKTUIECKOTO BBHITTOJIHEHUS
pacyeToB, AaHAJIM3UPOBATH MOJTYYEHHBIE pe-
3yJbTaThl U 1€7aTh BBIBOIbI

KomMmnekr 3aganuii no Bapuas-
TaM /715 BHIIOJTHEHUS! PacYeTHO-
rpadudeckoit paboThI.

OLICHKA «OMUIUYHOY BBICTABIISETCS 00yJarOLIeMyCsl, eCITH (
25 6ayuIoB) MPOSIBIIICT TBOPUECKYIO aKTHBHOCTH, KOTOPAst
BBIPAXKAETCs HE TOJIBKO B AKTUBHOM TOHCKE CIIOCOO0B
peLIeHHUs IpeIaraeMbIX 3a/1a4, HO ¥ ONEePUPOBAHUHU ITH-
MH CIIOCO0aMH.

OLICHKA «XOPOUL0» BBICTABIISETCS 00Y4YaIOIEMYCsl, €CIIH
(15-24 Gama) nposBIIET HHTEPEC K yIeOHOH AesTeTHHO-
CTH, ¥ CAMOCTOSTEIIbHAS T03HABATEIIbHAS IEITEIBHOCTh
MPOMCXOAUT HOJ ICHCTBUEM MHHUIMATUBBI CAMUX CTYACH-
TOB.

OLICHKA «V0061eMBOPUNENIbHOY BBICTABISIETCS 00yYaro-
memycs, ecu (MeHee 15 0aJIoB) BRIMTOTHSIET 3aIaHHS
JIMIIB 110 YKA3aHHIO TIPENo/iaBaTelisi, akTHBHOCTb HOCHT
MOJpaKaTebHBIIH XapakKTep, IPU 3TOM CTYJCHT He obJa-
JIaeT CIIOCOOHOCTSIMU K OPUCHTALMH B HOBBIX CHTYALHSX,
HE CrOCOOCH KPUTHYECKU MOIXOAUTH K OL[CHKE TTOTy4eH-
HBIX (DAKTOB M IPOUCXOMASIINX SBICHHM.

OLICHKA «Hey0081emeopumenbHo» BEICTaBIsIeTCsl 00yda-
fomemycs, eci ( 0 GasioB) 3a1aHKe HE BBITIOIHEHO.
«GaumeHoy BBICTABJIACTCS OOyJaroemycs, ecinu He
MPeIyCMOTPEHO

«Hesaumenoy BbICTaBIIsieTCs o0yJarotemycs, eciii He
[PeyCMOTPEHO

Tect

Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHUM,
II03BOJIAIOIIAs. aBTOMATU3UPOBATh IIPOLIEYPY
M3MEpEHHUsl ypOBHS 3HAHUH U yMEHMI 00y4a-
IOLLETOCH.

doHg TECTOBBIX 3aIaHUIA.

OLICHKA «OMIUYHOY BBICTABIISIETCS 00yJaIOMIeMycsl, €CITH
(15 6anmoB) 3HAHUS CHUCTEMATU3UPOBAHBI, 00OOIICHBI,
riry0okH, MOOIBHBL. [1oydeHs! OTBETHI Ha BCE BOIPOCKHT
TecTa.

OLICHKA «XOPOuL0» BBICTABIIIETCSl 00yJaIOIEeMycsl, €CIIH
(8-14 6amoB) 3HaHMS 0000IIECHHBIE, HO HE NTpo4HEIe. [Ipn
OTBETE Ha BOIPOCHI TECTA JOMYIIEHHI OT 1 10 5 ommoOoK.
OLICHKA «y008/1emME0pUumenbHo» BEICTaBIIeTCs 00ydaro-
memycs, ecu (MeHee 8 6ayuIoB) 3HaHMS OOPHIBOYHEIC,
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OeccrcTeMHbIe, TOBEpXHOCTHBIE. [Ipy 0TBeTe Ha BOIPOCH
TecTa JOMyIIeHo Oomnee 5 ommooK.

OIICHKA «Hey0061emE80PUMeIbHOY BHICTABISETCS 00yda-
romemycs, eciu (0 6aJIoB) 3HAHUS IO TUCIUTUTAHE OT-
cyTcTBYIOT. TecT He HamucaH, 1100 Ha BCE BOMIPOCHI TT0-
JTy4eHBI HEMPABHIILHEIC OTBETEHI.

«3aumeH0» BBICTABIISIETCS] 00yJaIOIeMYCsl, €CITH 3HAHHS
10 JMCIMIUTHHE OIIEHUBAIOTCS OT "OTIIMYHO" 110 "y0BIIe-
TBOPHUTEIHHO"

«He3aumeHo» BBICTABIISICTCS 00 yJaroIeMycsl, €CIIM 3Ha-
HUS 110 JUCIAIUIHHE OTCYTCTBYIOT.

38




13922518

IIpunoxenue B

denepanbHOE rOCyIapCTBEHHOE O10/KETHOE 00Pa30BaTEIbHOE YUPEXKICHHE BBICILIET0 00pa30BaHUS
«Y puUMCKHi rocy1apCTBEHHBIN HEPTAHOM TEXHUUECKUH YHHUBEPCUTET

IIMcbMEeHHBIN U VCTHBIN OIIPOC.

[Iepeuens BonpocoB (3a1ay, 3aJJaHUM, TEM, KOMIUIEKTa TECTOBBIX 3aJJaHUN):

I. Bsenenue

1. Onpenenenre ruIpaBIvKy Kak HayKH. 3HaU€HHUE THIPaBIMKU B MH)KEHEPHOM npakTuke. Mcropus
Pa3BUTHUS TUAPABIUKY.

2. Onpenenenue xuakoctu. OCHOBHbBIE (PU3MUYECKHE CBOMCTBA KUIAKOCTHU: YACIbHBIN BeC, CKUMae-
MOCTb, BSI3KOCTh, [IOBEPXHOCTHOE HATSKEHUE.

3. [Tonsitre 06 uneanbHOM kUIKOCTH. CHITBI, TEHCTBYIONTNE HA KUKOCTb.

4. [TonsiTHE 00 HEHBIOTOHOBCKOM KUAKOCTH.

2. I'mppocratuka

5 I'mppocraTuyeckoe 1aBieHUE U €ro OCHOBHBIE CBOKCTBA.

6. Oo6mue muddepeHuanbHbe ypaBHEHHS )KUIKOCTH (ypaBHEHUE Dijiepa A TUAPOCTATUKH).

7. OCHOBHO€ ypaBHEHHUE THIPOCTATUKU.

8. KuakocTp, HaxoAs1IAsACA B EMKOCTH, JBUKETCS 10 TOPU30HTAJIBHOM M10-BEPXHOCTH NPSIMOJIUHENHO U
paBHOMEPHO (OTIpe/ieNieHue YpaBHEHHsI CBOOOHOM MOBEPXHOCTH)

9. XKunxoctb, HaxoAs1IAsACs B COCYZE, BpallaeTcs BOKPYr FTOPU30HTAIbHON OCH (OIIpeIeIeHNE YpaBHE-
HUSL CBOOOJHOM TIOBEPXHOCTH).

10. JlaBieHue )KUAKOCTH Ha TUIOCKYIO CTEHKY (rpaduueckoe n300pakeHne 0C-HOBHOTO YpaBHEHUS TU/I-
pocTaTHKH, o011ee BhIpaKeHUE [T OTIPE/ICIICHUS 1aBJe-HUs )KUAKOCTH HA TUIOCKYIO CTEHKY).

11. JlaBneHue >KUAKOCTH Ha IUIMHIPHYECKYIO IOBEPXHOCTH (00IIee BrIpaXke-HUe IaBICHUS Ha LIUJIMH-
JIPUYECKYIO IOBEPXHOCTH).

12. 3akoH Apxumena. OCHOBHBIE CBEJCHUSI U3 TEOPUU ILIABJIECHUS TEIL.

3. I'maponunamuka

13. JIBa MeTO1a M3YydEHUS JBUKEHUS )KUIKOCTH. OCHOBHBIE IOHATHS T'MAPOIN-HAMUKHY.

14. uddepenimanbable YpaBHEHUS TBUKEHUS HEBSI3KOU (MI€aTbHOMN ) )KUIKO-CTH.

15. Ilone ckopocTei, TMHUSA TOKA, IOBEPXHOCTh TOKA, JIEMEHTAPHAs CTPYyHKa, )KUBOE CEUEHUE, PACXO
YKUJIKOCTH DJIEMEHTAPHOU CTPYHKH.

16. YpaBHEeHHE HEPa3pbIBHOCTH B THIPABINYECKOM hopme.

17. YpaBHeHue Hepa3pbIBHOCTH B U epeHInaIbHOM Gopme.

18. YpaBHeHue bepHynnu Ais 31eMEHTapHON CTPYWKH YCTaHOBHBILIETOCS IBU-)KEHUSI UCAIBHOM KU~
KOCTH.

19. T'eomeTpuueckasi, pu3nUecKasi 1 MEXaHW4YeCcKas HHTepIpeTanus ypaBHeHus: bepHymm.

20. ITpumepsl, niutrocTpUpyoolne ypaBHeHue bepnymu (pacxogomep BeHTy-pu, BOJOCTpYIHBIA HAacoC).
21. Iuddepennpanbabie ypaBHEHUS IBUKEHUS BA3KOU skxuaKkocT (ypaBHeHue HaBre-CTokca).

22. YpaBHeHue bepHymu 11 31€MEHTapHON CTPYUKHU peaabHOM XKUIKOCTH.

23. DneMeHTHI IOTOKA JKUJIKOCTH: )KUBOE CEUEHUE, CMOUEHHBIN IEPUMETP, THIPABIMUECKUIN pauyc,
MECTHas ¥ CPEJHsISI CKOPOCTH.

24. YpaBHenue bepHynu 11 NoTOKa XKUIAKOCTH.

25. I1pe3omMeTprUYECKUI U TUAPABINYECKUN YKIIOHBI.

4. I'mnpaBnuueckre CONPOTUBIICHUS
26.  Bupasl rupaBIMUECKUX CONPOTUBICHUM.
27.  Pexumsl ABwxeHus xuakoctu. Kpurepuii Peiinonbaca.

28.  JlamuHapHOe ABMXEHHE KUAKOCTH. [Tapabonarueckuii 3aK0H pacpeeNieHus: CKOPOCTEH 1Mo ceue-
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HUIO NoToKa. [ToTepu Hamopa rpu 1aMUHAPHOM PEXHUME.

29. TypOynenTHoe nBHKEHUE KUAKOCTH. OcpeTHEeHHAs CKOPOCTh. DIMIOPa CKOPOCTEH MpH TypOy-
JICHTHOM JBUKEHUU. JIaMMHAPHBINA IPUCTEHHBIN CIION.

30.  I'mapaBiauyeckH riajkve U TMApaBIMUYECKU IIEPOXOBAThIE CTEHKU.

31.  JluneitHble MOTEpH HaIopa MpH TypOyneHTHOM pexume. I'padux Hukypanze. @opmyisl st
omnpenenenus ko3dpunuenra Japceu.

32.  ®opwmyna [Japcu-Beiicbaxa ams onpeneneHus moTepsb Haropa.

33.  Mecruble notepu Hanopa. KoahduimeHTsl MECTHBIX OTEPh

34.  Ilorepu Hamopa IIpU BHE3AITHOM PACILIUPEHNUN NOTOKA.

35.  Crnoxenue norepb Haropa. [TonHbIi KOAPPHUIUEHT rHAPABIMYECKOTO COIPOTHBICHHUS.

36.  JlaBneHue CTpyM Ha IUNIOCKYIO U KPUBOJMHEHHYIO IOBEPXHOCTH.

5. McredeHne ®KuaKOCTU Yepe3 OTBEPCTUE U HACAIKU

37.  HcreueHue )KUIKOCTH YEPE3 MaJIble OTBEPCTUS B TOHKOW CTEHKE.
38.  HcreyeHue )XUIKOCTH Yepe3 HACAAKH LWIMHAPUIECKUE, KOHNYECKHUE, KOHOUIAIbHBIE.
39.  HcreyeHue XUIKOCTH yepe3 OOJbIne OTBEpCTHs. Bo1oCIUBEIL

6.JIBI>KeHME KHUIKOCTH B HAIIOPHOM TPYOOTIpOBO/IE
40. I'mopaBnuyeckuii pacyeT MpocToro TpyoompoBoa.

41. IMunpaBnuydeckuii pacuer TpyoOIPOBOAa U3 MOCIEA0BATEIILHOTO COSTUHE-HUSI TPYO Pa3HOTO
IraMeTpa.

42.  T'ugpaBiauueckuil pacueT TpyOOIPOBOIOB, COCTMHEHHBIX MapalIeibHO.

43.  T'ugpaBiauueckuil pacueT TpyOOIPOBO/IA C MMyTEBBIM, PABHOMEPHO PACHIPEICICHHBIM PACXOIOM.
44.  Tloustue 00 SKOHOMHUYECKOM pacueTe TpyOOonpoBoaa.

45. I'mapaBnanueckuii ynap B Tpyoax. @opmyna JKyKoBCKOTO 7151 ONpeiesIeHHs MOBBIIIEHUS JIaBiIe-
HUS TIPU TUAPABINYECKOM yIape.

46.  CkopocTh pacrnpeesieHus: yaapHOU BOJIHBI B KPYTJIOH TpyOe C yIpyruMH CTCHKaMH.

47.  Cudonnslit TpyoOnpoBoO/I.

48.  OCHOBBI TEOPUH MOAOOUS THIPABIMUECKUX SBICHUI.

49.  Meroj aHanu3a pa3HOMEPHOCTEN.

Ok3aMeHaMoHHbIN Oouier Ne 1

Ha K3aMeH Mo AucuuIuinHe «[ napasnrka u Hedrera3oBas TuIpOMEXaHUKa»
no HanpasieHuto noarotosku 21.03.01 «Hedrerazooe aeno»

npohuib «IKCITyaTaus U 00CIyKUBaHHE 0OBEKTOB JOOBIYHN HEPTI»

I. Cuna gaBiaeHus KUAKOCTH Ha TJIOCKHE MTOBEPXHOCTH.

2. I'eomerpuueckas, puznueckas WHTEPIPETALUN ypaBHEHUST bepHyILH.

3. [To TpybonpoBoay nuamerpom 270?10 MM mepekaunBaeTcst BOJa ¢ pacxoa0M
150 m3/gac. OnpenenuTb CKOPOCTb BOJBI B TpyOe U pexXUM €€ IBUKECHUSI.

Jlextop E.JI. I'ycelinoBa
W.o. 3aBenyromiero kapeapoit MTM 0.3. Myxamajees

@unuan penepasbHOro rocy1apCTBEHHOTO OI0KETHOTO 00pa30BaTEIbHOTO YUPEIKIACHUS
BBICILIETO 00pa30BaHUS

«Y puUMCKHi rocy1apCTBEHHBIN HEPTAHOM TEXHUUECKUH YHUBEPCUTET» B T'. OKTAOPbCKOM
Kadenpa MexaHUKH U TEXHOJIOTHH MAIIMHOCTPOCHHUS

DK3aMeHaMoHHBIN Oouset Ne 2

Ha K3aMeH Mo AucuuIuinHe «[ napaBnrka u HedTera3oBas TuIpOMEXaHUKa»
no HanpasieHuto noarotosku 21.03.01 «HedrerazoBoe aeno»

npohuib «IKCITyaTaus U 00CIyKUBaHHE 00BEKTOB JOOBIYM HEPTI»
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1. ITousiTHEe 0 HEHBPIOTOHOBCKOM JXKHUJIKOCTH.
2. Cua gaBneHHst )KUIKOCTH HA KPUBOJIMHEHHbIE HIMIMHAPUYECKUE TIOBEPXHOCTH.
3. benzoun ¢ pacxonom 200 1/gac u cpeaneit remnepatype 40?C nocrynaer B

TPYOHBIH My4OK OJJTHOXOJ0BOTO KOXKYXOTPYOUaTOro TEINIOOOMEHHUKA, COCTOSILETO U3
717 Tpy0 nuametrpom d?? = 20?2 mm. OnpeenuTb CKOPOCTh OeH301a B TpyOax
TpYOHOTO TyYKa U PEXKHUM €ro JBIKCHUS B HUX.

Jlextop E.JI. I'ycelinoBa
W.o. 3aBenyromiero xkapeapoit MTM 0.3. Myxamajees
OTBeTHI Ha BONPOCHI.

1. Onpenenenre ruIpaBiIvKy Kak HayKH. 3HaU€HHUE THIPaBIMKU B MH)KEHEPHOH npakTuke. Mcropus
pa3BUTHS TUAPABIUKY.

I'mapaBirka — HayKa IpEBHIS, 3apOXKACHUE OTACIBHBIX MPEJACTABICHUN YXO-IUT KOPHSIMH B TTTyOOKYIO
npesHocTh— Erunert, Pum, Basuiown, I'perust, Kurait, Meconoramusi, 3akaBka3be u Cpenusisa A3usi.
[TepBbIM Hay4HBIM TPYJOM B 00JaCTH THAPABIMKHA MOXKHO CUUTATh TpakTaT Apxumena «O IIIaBaroux
Tenax», nosiBuBLIMIicA 3a 250 1€t 10 H.3. B 3TOM TpakTa-Te 13J10)KEHbI OCHOBBI TEOPUH IJIABAIOLIUX TEI
¥ OCTOWYHMBOCTH IJIABAIOIIETO TEJa, IPUBOINTCS N3BECTHBIN 3aKOH ApxuMena. B npesnem Pume Obut
HAKOTIJICH OOJIBILION OIBIT B BOMPOCAX CTPOUTEIHCTBA BOJAOTIPOBO/IOB.

Ha npotsxenun nocnenyromux 15 BEKOB ruipaBiuKa He MOJy4YHIa CyHIeCT-BEHHOTO Pa3BUTHS.

B nepuon Bo3poxaenus B Utanuu reananbHbIi yenoBek Jleonapno na Bunuu 3anumancs pa3paboTkoi
TEOpUil MIaBaHUs TeJl, UCTEUCHUs KUIKOCTHU U3 OTBEPCTUH, U3yYEHHUEM BOJOCIMBOB, CBOOOHBIX CTPYl,
THJIPABINYECKUX MAIIMH, a TAKXKe Me-XaHU3Ma JIBI)KEHUS BOJbI B TPyOax, pekax v KaHajax.

Bo Bropoii monoBune XV u Hauane XVI BeKkoB MexaHMKa, ABJISIOMIASACSA TEOPE-THUECKON 0a30i rupas-
JIMKH, TIPEBPAIIACTCS B (PU3MUECKYIO HAYKY.

B 1687 r. HproTOH BbICKa3aJl THIIOTE3Y O 3aKOHE BHYTPEHHEIO TPEHUS B JKUJ-KOCTSX.

B XVII-XVIII Bekax KpyMmHEHIINMU yI€HBIMU-MEXaHUKaMu Diiepom, bep-nymnu, Jlarpanxkem Oblim
YCTaHOBJICHBI OCHOBHBIE 3aKOHBI U I10Jy4€Hbl UCXOHBIE YPABHEHUS TUAPOMEXaHUKH.

J1. bepuynnu Hanucan Tpys «I MIpoIuHaMuKa, WIK 3alUCKU O CHIIaX U JBU-)KEHHUHU XKUJIKOCTH», B 3TOM
TpYZAE OH U3NOXKMI 3PPEKTUBHBIN METOJT U3YyUEHUS ABU-KCHUS )KUKOCTH, BBEJI TIOHATHE «TUAPOIUHA-
MHUKa», JaJl TEOPETUYECKYI0 OCHOBY YPAaBHEHUS JUIsl YCTAHOBMBIIIETOCS IIJIABHO U3MEHSIOIIETOCS JIBHXKE-
HUsA, KOTOPOE HO-CUT €T0 UM, SBIISAETCA OJHUM U3 OCHOBHBIX YPAaBHEHUM COBPEMEHHOM I'MPABIIMKU.

Ha ocnoBe uccnenosanuii JI.Jisiepa BO3HMKIA pOACTBEHHAS THAPABINKE HayKa — T€OPETUYECKas TH/I-
POMEXaHMKA, U3y4arollas 3aKOHbI JBUKECHUS )KUIKOCTEH CTPOTUMHU METOJaMU MaTEMaTUYECKOIO aHAJIU-
3a. Pa3BUTHIO TEOPETHUYECKON THIPO-MEXaHUKE CIIocOOCTBOBAIM paboThl Aambepa, XK.

B pazButHu ruapaBiarky OOJBIIYIO POJIb ChIrpasi Tpyabl Japceu, BeiicOaxa 1 MHOTUX APYruX y4EHBIX.
B nedTsaHo0# runpaBnuke GpyHIaMeHTaIbHOE 3HaYeHHE UMEIOT uccnenoBanus B.1llyxosa mo ruapasnu-
YEeCKOMY pacdeTy MarucTpaibHbIX HedTenpoBooB, JI.C. Jleitbensana, U.A. Yapuoro, P. 1. {umenko,
Mup3samxanzane u T.4. CoBpeMeHHas THIpaBIMKa — 3TO HayKa, B KOTOPOM TEOPHsI U OIBIT B3aUMHO
o0oraImaroTcst ¥ J0-TMOJHAITCS. [ HIpaBIuKa MHUPOKO HCIOIb3YET METOABI U PE3YIIbTaThl TEOPETUUECKOM
TMIPOMEXaHUKH, IIO3TOMY B HACTOSIIEE BPEMs Pa3IMuusl B IOHIATUAX «THAPABINKA» U «TUAPOMEXAHUKA»
ucuesnu. Io cymecTBy, 3T0 JBa HAIIPaBJICHUA OJHOM U TOU K€ HAYKU — T'MAPOMEXAHUKU: THIPOMEXa-
HUKA TEOPETUYECKAsi U TEXHUUYECKas (TUIpaB-JIMKa).

13. JIBa MeTo1a M3y4EHUs ABUKEHUS )KUAKOCTH. OCHOBHBIE MOHATHUS THIPOJUHAMUKHY.
I'mppoauHaMUKON Ha3bIBACTCS PA3Zeil TUAPABINKY, U3YyYaAIOIIUNA IBUKCHHUE )KUJKOCTH, a TAKXKE B3aUMO-
JNEUCTBHUE MEKY KUIKOCTBIO U TBEPABIMHU TEJIaMU IIPU UX OTHOCUTEIBLHOM ABMXKEHUU. Mcxons us aroro,
BBOJAT IIOHSATHE O BHYTPEHHEH U BHEIIIHEH 3aa4aX MEXAHUKHU KUKOCTH.

K BHyTpeHHel 3a/1a4e OTHOCUTCS JBMXKEHHE KHUJIKOCTH B TpyOax, KaHajax | T.I., @ K BHEITHEH 3a1aue
OTHOCHTCS] 00TEKaHUE MTOTOKOM TBEP/IBIX TEJ.
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B ruapoanHaMuke paccMaTpuBarOTCs JBE MOJIENN KUAKOCTU: UAEATIbHbIE (MM HEBA3KUE) U PEAJIbHBIC
(BsA3KHE).

[Tpu n3yyeHNH MPUHUMACTCSI, YTO KHUIAKOCTH SBJISIFOTCA CIUIOIIHOM Cpesoi axe Mpu OECKOHEYHO MaJIbIX
o0bemax. [ToaToMy rUIpOIMHAMUKY MOYKHO CUMTATh B OOIIEM CITydae pa3JeloM MEXaHUKHU CIUIOIIHBIX
cpencts. B runpoarHamMuke Cyle-CTBYIOT 1Ba METO/1a U3YYECHUS ABUKEHUS KUAKOCTH. Meron Jlarpas-
*a U MeToj Dil-nepa.

Meron Jlarpanka 3aKir04aeTcs B U3y4eHUU JBUXKCHUS KaX0M OTAEIBHON YaCTULbI )KUAKOCTU. B 3TOM
cllyyae IBUYKEHHE OTIPEIENIIETCS MOJI0KEHUEM YacTUIIbI )KUIKOCTU B (DYHKIIMH OT BpeMeHH t. B Havyanb-
HBII MOMEHT BPEMEHHU €€ NIOJI0KEHUE OIIPENEICHO Ha4aJIbHBIMU KoopaAuHaTami . [Ipu aBuxeHun va-
CTHUIIA [IEPEMENIACTCS B HOBYIO TOUKY IIPOCTPAHCTBA.

Taxum o6pazom, metox JlarpaHka CBOJUTCS K ONPEICIICHUIO CEMEHCTBA TPACKTOPUI ABIKECHUS YaCTHI
JBIDKYLIEHCS )KUIKOCTH. Meron Jlarpanka B rHpaBIIMKE HE HAIlle]l ITMPOKOrO PUMEHEHMS BBUY €0
OTHOCHUTEIILHOM CJIOKHOCTH.

Merton Diinepa OCHOBaH Ha U3y4EHMH I10JIs1 CKOPOCTEH, 10T KOTOPBIM IIOHU-MAETCS BCS CHCTEMA BEKTO-
POB, IIPECTABIAIOIINX BEJIMYMHY U HAIPABJICHUE CKOPO-CTEN B COOTBETCTBYIOLIUX TOYKAX IIPOCTPAH-
CTBa, 3aHATOTO JABIDKYIICHCS )KUIKOCTHIO B TAaHHBI MOMEHT BpeMeHH. TakuM 00pa3om, 1moJie CKopocTei
NpeCTaBisieT cO00M COBOKYITHOCTh BEKTOPOB MECTHBIX cKopocTei. [locTpoeHue mosisi CKopocTeil B pas-
HBIX TOYKAaX JUJIS Pa3HBIX MOMEHTOB BPEMEHHM JTOCTATOYHO IOJHO XapaKTEPU3yeT ABUKEHUE KUIKOCTH.
Merton Diinepa Hallea IHUPOKOe IpUMEHEHUE B rupasiauke. OH N03BOJISET ONPEAEIUTh CKOPOCTh B
JAHHOM TOYKE MPOCTPAHCTBA B IIOOOKH MOMEHT BPEMEHH; CKOPOCTh B IaHHOW TOYKE MIPOCTPAHCTBA C Te-
YEHHUEM BPEMEHH; CKOPOCTb t B (PMKCHPOBAHHBII MOMEHT BpeMeHH ( B pPa3-JTHMUHBIX TOUKAX MPOCTPaH-
CTBa.

B 10 xe Bpems meToz Dilsiepa He MO3BOJISIET U3YUUTh ABMKEHHUE OTIIENbHON YaCTULBI )KUAKOCTH.

29. TypOyneHTHOE NBHKEHUE KUTKOCTH.

OnuH U3 COBPEMEHHBIX BEIYIINX UCCIEIOBAaHUN TYpOYICHTHOCTH OTMEYAET, YTO HCCIIeI0BaHNE TypOy-
JICHTHOCTH MOXHO Ha3BaTh UCKYCCTBOM NMOHUMaHUs ypaB-HeHUH HaBbe-Crokca 0e3 (hakTHuecKoro ux
perieHus. XapakTepHBIM MTPU3HAKOM TYpOYJIEHTHOTO peKUMa JIBUKECHUS SIBIISIETCS Mpeodiiaaaroniee aei-
CTBUE IMHAMUYE-CKUX CHJI, KOTOPBIE BO MHOTO Pa3 MPEBOCXOAAT CHUJIbI BA3KOCTH. ITO UMEET MECTO IIPH
Oonpnx uncnax PeliHonpaca, Korja ABMKEHHE CTAHOBUTCS HEYCTOWYMBBIM. C yBETHUEHUEM CKOPOCTH
CJIOHOE JABM)KEHHE HapyILaeTCs, U Ha OCHOBHOE (IIEPBUY-HOE) JBMKEHHUE HAKJIAABIBAIOTCS CIy4aliHbIE
BO BPEMEHHU U B IPOCTPAHCTBE KOJieOa-HUsI CKOPOCTH U AABICHHS. DTH MTHOBEHHBIC HApPYIICHUS JIBHKE-
HUS YK€ HE MOTYT TaCUTBCS CUJIAMHU BSI3KOCTH U CTAHOBATCS OTHOCUTENIBHO MAJIBIMU T10 CPABHEHUIO C
JMHAMUYECKUMHU CHJIAMH, TIOCJIEeTHIE 00YCIOBIUBAIOT HEYIIOPSI0OUEHHOE Xa0THYHOE BEChMa CII0KHOE B
JeTalsIX TeYCHHE KUJIKOCTH, Ha3bIBaeMoe TypOyneHTHbIM. Ha-rnsaHoe npencraBienue aaet Haomoe-
HUE 32 KPYXXaIIUMUCS TPH MaJeHUU CHeXHUH-KaMu. CaM TepMUH «TYpOyJIECHTHOCTH» ObLIT BBE/IEH B MEXa-
HUKY XHUAKOCTH (puzrkoM TomcoHoM (Jlopaom KenbBuHOM).

PaznuuaioT mpucTeHOUHYIO M CBOOOIHYIO TYpOyIeHTHOCTH. [IpucTenounas TypOyneHTHOCTh BO30yXaa-
eTcs CHJIaMU TPEHUS BOJIM3U HETIOABIKHBIX CTCHOK (Te-4eHUs B TPYOax, B OTKPBITHIX pyciax) BO BHYT-
peHHel 3a7aye, U B IOTPaHUYHBIX CIIOSX — BO BHEIIHEH 3a1a4e (TO eCTh U OOTEKaHUHU Te).
CBo6oaHast TypOyIEeHTHOCTh BO3HUKAET MIPU TEUECHUH CJI0EB KUAKOCTH C Pa3-JTMUYHBIMU CKOPOCTSIMHU.
Hamnpumep, B OTOKE 03341 MECTHBIX COINPOTUBIICHU.

[lepBoHaYaIbHO PACCMOTPUM MOTOKHU C MIPHUCTEHOYHOH TYpOYJIE€HTHOCTBIO, OC-HOBHBIE HCTOUHUKHU KOTO-
pOii TpeHHE O CTEHKHU pyciia, CTENeHb TypOyJSeHTHOCTH BHEIIHETO TeUCHHS IPU OOTEKaHUHU Tella WK
BXO/ISILET0 B TPYOY MOTOKA, TEOMETPHS MepeIHe KpOMKH 00TeKaeMoro Tefa, Terionepeadya OT CTEHKU
B IIOTOK.

B cBoe Bpems eme O. PeiiHonbic oTMeYal, 4To TJaMUHAPHOE JBIKEHUE B TPY-0aX MEePexXoauT B TypOy-
JICHTHOE HE BHE3aITHO U HE T10 BCSKOU TpyOe.

BHavase Ha HEKOTOPBIX YJacTKax MOSIBIISIOTCS OTAENbHbIE TypOYJIEHTHBIE «IISITHA», KOTOpBIE TNOO0 pac-
TYT ¥ 3aHUMAIOT BCE MONEPEUHOE CeUeHUe TPYObl, 00pa-3ys TypOyICHTHBIE «IIPOOKN», JINOO YMEHbIIIA-
I0TCS B pa3Mepe U UCYE3aloT.

O6pa3zoBaHue TypOYJICHTHBIX «IIPOOOK» XapaKTepU3yeTcs TeM, YTO Ha TAaKUX y4acTKax MOTOKAa UMEET
MECTO TYpOYJICHTHBINH PEKUM JIBH)KCHUS KUAKOCTH, a BHE UX — JIaMUHapHBINA. [Ipu Bo3pacTaHum ckopo-
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CTH TypOyJIEHTHbIE «IIPOOKM» 3aHUMAIOT BCE OOJIBIINE YIACTKHU 1O JJIMHE TPYOBI, TOKa HE COJBIOTCS B
eIMHBIA TypOyJIeHTHBIN MOoTOK. Ecim e ckopocTu OyyT yMEHBIICHBI, TO «IIPOOKW» UCUE3aI0T U BECh
MOTOK CTAaHOBHTCS JIAMUHAPHBIM. Takoil BU NIBUKECHUS XapaKTEPU3yeTCs JIOKATbHBIMU TYPOYJICHTHBIMH
BO3MYIICHUSMH, KOT/Ia CKOPOCTh JIBHXKEHHS YK€ HE HOCUT PEryJsIpHOTO XapaKTepa, ero Ha3bIBaloT I1e-
pemexaroreiics TypOyneHTHOCThI0. OHA XapakTepu3yeTcst KO3((GHUIIMEHTOM MEPeMeXaeMOCTH , KOTO-
pBIi paBEH OTHOIICHUIO IPOMEKYTKA BPEMEHH, B TEUEHHE KOTOPOTO B OTIPE/IEIIEHHOM MECTe TPYObl
HabmroaeTcst TypOyJIeHTHOE ABM)KEHHE, KO BceMy BpeMeHU HaOmroneHus. Ecnu pe-xum taMuHapHbIi, TO
=0, ecniu TypOyJeHTHBINH, TO =1.

Taxum o6pa3om, npu OoNbIIKMX yrchnax PeiiHoIbIca HACTYAeT NOTHOCTHIO PA3BUTHINA TYpOYICHTHBIH
PEKUM JBUKEHUS )KUIKOCTH.

OnHO U3 BaKHEHUITNX CBOKUCTB TypOYJIEHTHOCTH — HEYIOPS0YEHHOCTh ABH-XeHus. Ho B To ke Bpems
TypOyJIEHTHOE JABH)KEHHE TIOJIIAETCs OMMCAHUIO C IIOMO-IIBIO0 3aKOHOB TEOPHH BeposATHOCTH. [Ipu aToM
OKa3bIBAETCSI BOBMOKHBIM yKa3aTh CTATUYECKH TOYHBIEC CPEIHNE XapaKTEPUCTUKHU JABIKEHUS (CKOPOCTH,
nasnenue u ap.). [To M.O. Xunue onpenenenue TypOyIeHTHOCTH MOXKET OBITh CPOPMYIUPOBAHO TaK:
TypOyJIEHTHOE JABMKEHHE KUIKOCTU TPEATNOoIaraeT HaTuurue HeynopsiioueHHOCTH TeYEHHUS, B KOTOPOM
pa3NUYHbIC BETUYMHBI IPETEPIIEBAIOT Xa0THYECKOE N3MEHEHHE BO BPEMEHH U B IIPOCTPAHCTBEHHBIX KO-
OpAMHATAX M MPH 3TOM MOTYT OBITh BBIJIEJICHBI UX CTATUCTUYECKH TOUYHBIE OCPEIHECHHbBIC 3HAUCHHS.

KypcoBas pabora (IIpoekr).

[Tepeyens BonpocoB (3a1ay, 3aJJaHUM, TEM, KOMIUIEKTa TECTOBBIX 3aJJaHUMN):

Brimonnenue kypcoBoit paboTel «Pacuer ruipaBindeckoil IUPKYISIHOHHON YCTaHOBKMY MTPOBOIUTCS C
LEJIbI0 TPUOOPETEHUS] YMEHUN U HABBIKOB BBITIOJHEHUS THIIOBBIX T'HJIPABINYECKUX pacy€éToB. B mpouec-
ce BBINIOJIHEHUS! KypCOBOM paboThI CTYICHTHI U3Y4alOT JUTEPATypHbIE HCTOUHUKH, BBIOMPAIOT, 0000111a-
0T, AaHAJM3UPYIOT U OLEHUBAIOT OOJIBIION 00BbeM HHPOPMALINH, 3aKPETUISIOT TEOPETUYECKIE 3HAHUS U
METOJUKH pacueTa. BrimonHeHne KypcoBoii paboTsl TpeOyeT OT CTYJCHTOB OBJIa/IETh METOIaMH 00pa-
O0TKH, aHANIN3a PEe3YyJIbTATOB I'MIPABIMUYECKUX PACUETOB, OLIEHUBATDH JOCTOBEPHOCTDH PE3YJIbTAaTOB pacde-
Ta, JIeNaTh BHIBOJBIL.

[Tpu BBIMONHEHUH KYPCOBOW PabOTHI CTYACHTHI JOJDKHBI U3YUUTh CIEIYIOLINE pa3eiibl TEOPETUIECKOTO
Kypca TUpaBIHKH:

- )KUJIKOCTH U MX (PU3UUECKUE CBOICTBA,

? rUApoOCTaTHKA, OCHOBHOE YpaBHEHHE I'UIPOCTATUKH;

? ypaBHenue bepnymnu;

? pe)KUMBI IBMXKEHUS JKUIKOCTH;

- JIMHEWHbIE IOTEPU HAIIOPA;

- MECTHBIE TOTEPH HAIOPa;

? UCTeueHHE KHUAKOCTH MIPU MOCTOSTHHOM U TIEPEMEHHOM Hamopax;

- TU/IPABIMYECKUIN pacyeT TPyOOIpOBOIOB;

- TUJPABINYECKUH ynap.

BrimonHenue KypcoBoii paboThl criocoOCTBYET 3aKPEIIICHUIO TEOPETUYECKUX 3HAHUM 10 paccMaTpuBac-
MBIM Pa3J/iellaM U pa3BUBAET YMEHUE MPUMEHSITh UX Ha MPAKTHKE B OCBOCHUH TUCIUIUIMHBI «I UapaBinka
U HeTera3zoBas THIPOMEXAHUKAY.

B kypcoBoii paboTe npeacTaBieHa IUPKYISIIMOHHAS THAPABINYECKasl yCTAaHOBKA, 3aaHbl YHUCIIOBBIE
3HAYCHUS U HEOOXOIMMO PEIIUTh CIEAYIOIIUE 3a/1a4H:

1. Onpenennute reoMeTpuuecKyto BeicoTy H2.

2. Omnpenenuth Moka3aHus JUPMaHOMETPA CKOPOCTHOM TPYOKHU MO 33JJaHHOM MIIOTHOCTH KHUAKOCTH
B HEM p2.

3. OmnpenenuTth MoKa3aHue PTyTHOTO qudMaHoOMeTpa pacxogomepa Bentypu hseH, nuamerp y3xkoro
ceueHHst KoToporo dBeH U KO3((UIIMEHT PacXxoaa |LBEH.

4. Onpenenuts yCTaHOBUBILIEHCS YPOBEHb KUAKOCTH B IpoMeXyTouHOi emkoct H1, nuamerp

HacaJka KoTopoi dHac u ero koddduimeHt pacxoaa pHac.
5. OrnpenenuTh pa3HOCTb NMOKa3aHUN MaHOMETpoB PmM2 u Pm3.
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6. Omnpenenuts CyMMapHbIe MOTEPH HATIOPa B MECTHBIX CONMPOTHUBIICHHUSIX HATHETATEIbHON JIMHUU U
UX CyMMapHYIO 3KBHUBAJICHTHYIO JUTHHY.

7. Onpenenuts HEOOXOIUMBIN JHUAMETP caMOTeyHOro TpyOonpoBoaa de, oGecreunBaronuii ycra-
HOBJICHHE 33JaHHOTO IOCTOSIHHOTO YPOBHS B BEpXHEM pe3epByape H3.

8. OnpenenuTh MUHUMAJIBHYIO TOJIIUHY CTAIBHBIX CTEHOK TpYOHBI d1, pr KOTOPOH HE MPOUCXOTUT
ee pa3pbIBa B MOMEHT BO3HHMKHOBEHUS MPSMOTO THAPABINYECKOTO yaapa.

9. Omnpenenuth cyMMapHbIe MOTEPH HANIOpPa Ha TPEHKUE BO BCACBHIBAIOLICH M HATHETATEIbHOW JTMHUSX.

Bonpocs! 1u1st 3auTsl KypcoBOil paboThI.

1. Yro Takoe mMbe30METPUIECKHI1, CKOPOCTHOM U THAPOJUHAMUYECKUNA Ha-TI0p?

2. Ilouemy ypaBHeHHE bepHyM BeIpaXkaeT 3aKOH COXpaHEHHUS MEXaHUUYE-CKOM 3HEPTUHU B XKHUJIKOCTH?
3. Yo Ha3bIBaeTCA NOJHOM y€NbHON dHEPrueil moToka?

4. Yem otiinyaetcs ypaBHeHue bepHymn i naeanbHOM )KUIKOCTH OT TOTO )K€ YPaBHEHUS JJis pealib-
HOM )KUAKOCTH?

5. osicaute cmbica korpduuuenta Kapuomnuca B ypaBuenun bepuymnu.

6. 3a cueT Yyero NpoMCXOAUT YMEHBIIEHUE YAEIbHON 3HEPTUH [TOTOKA?

7. YTo Takoe MbE30METPUUECKUIN U THIPABINUECKUN YKIIOH?

8. B Kakux U3MepHUTEIbHBIX MPUOOPAX UCTIOIB3YIOTCS 3aKOHOMEPHOCTH YpaBHEeHUs! bepHymum
9.KakoBbI (pakTOpBI, OTIPEIENAIONINE PEXKUM ABUKECHHUS KUIKOCTU?

10. KakoBbI 0COO€HHOCTH JTAMUHAPHOTO U TYPOYJIIEHTHOTO PEKUMOB JIBU-KCHHUS )KUKOCTU?

11. Yro Takoe ocpeqHeHHas! CKOPOCTh MPH TypOyJIEHTHOM PEXHUME JABHKE-HUS?

12. U3 dero cknaapIBatOTCs MOTEpU Haropa?

13. Ot gero 3aBUCUT KOAPPHUIIUEHT MECTHOTO CONPOTUBIICHUS?

14. Yem oOBSACHAIOTCS IOTEPH TIO ATMHE TpyOOompoBoga?

15. Kak BiusieT pexuM TeueHus )KUIKOCTH Ha ITOTEPH HAIoOPa IO JUIMHE U B MECTHBIX COIIPOTUBIICHUSAX ?
16. TToueMy CyIIECTBYIOT MMOHATHS "TUAPABINYECKH IIaJKUE TPYObI" M "TUIPAaBIMUECKH LIEPOXOBATHIC
TpyObI"?

17. TloueMy TOJIIMHA BSI3KOTO MOJICIIOS KUIKOCTH BIUSET HA TIOTEPU HAIo-pa Mpu TypOyJIeHTHOM JIBU-
KEHUU?

18. B yem pa3HuIa Mex1y TMHEHHBIMU NOTEPSIMU U KBAaAPATUYHBIMU?

PacuerHo-rpaduyeckas pabora.

[lepeyens BonpocoB (3a1ay, 3aJJaHUM, TEM, KOMIUIEKTa TECTOBBIX 3aJIJaHUN):

3anava 1. OnpenenuTs BEIUMUNHY U HanpaBiieHUue CUibl F, MpUI0’KEHHOM K IITOKY NOPIIHS A7 yAepKa-
Hus ero Ha Mecte. CripaBa OT MOPILHS HAXOUTCS BO3-1yX, CJI€Ba OT MOPILIHS U B pe3epByape, KyJa OIy-
IIEH OTKPBITHINA KOHEL TPpyObl, — ®KHUIKOCTH K (puc. 1).

IToka3aHue npykUHHOTO MaHoMeTpa — PM.

Puc. 1.

3amaua 2. [TapoBoii npsiMoaeiicTBYOMUI Hacoc moaaeT KuakocTh K Ha Bel-coty H (puc. 2). KakoBo a6-
COJIIOTHOE JIaBJICHHUE 11apa, €CIIU AUaMeTp mapoBoro nuianH1pa D, a HacocHoro mununapa d? [lorepsmu
Ha TpeHHE peHeOpeyb.

Puc. 2.

3anaga 3. OnpenenuTs cuily npeccoBanus F, pa3zBuBaeMyro ruIpaBIMYECKUM IIPECCOM, Y KOTOPOIo Jua-
MeTp Oosbliero miayrkepa D, nuamerp MenbIiero miynxkepa d. bospimmii turyHXkep pacnoioxKeH BbIIIe
MeHbIIero Ha BenuuuHy H, paGouas xuakocts K, ycunme, mpuiaokeHHOe K pykosiTke, R (puc. 3).

Puc. 3.
3anaua 4. 3aMKHYTHIN pe3epByap pa3/ieieH Ha JIBE YaCTH IUIOCKOU MEPEero-poKoi, UMEIOIel KBaapar-
HOE OTBEPCTHE CO CTOPOHOM a, 3aKphITOE KphILIKOU (puc. 4). JlaBnenue Ha KuaKocThio K B 1eBoM va-



13922518

CTH pe3epByapa OIpeaesseTcs oKa3aHusaMu MaHoMeTpa PM, nasieHue Bo3yxa B IpaBOM YacCTH — IIOKa-
3aHUSIMM MaHOBaKyyMMeTpa. ONpeaenuTh BENNYUHY U TOUKY IPHIOKEHUS PE3YIbTH-PYIOIIEH CUIIBI
JABJICHUS HA KPBIIIKY.

VYkazaHue. DKCUEHTPUCHUTET € LIEHTPa AABICHUS IS Pe3yAbTUPYIOLIEH CHUIIBI MOXKET OBITh OIPEEIICH IO
BBIPAKCHUIO

Puc. 4.

3anaga 5. Hlap quamerpom D HanosiHeH sxuakocTbio JK. YpOBEHb KUAKOCTU B IbE30METPE, IPUCOETU-
HEHHOM K IIapy, yctaHoBuJICS Ha BeicoTe H oT ocu ma—pa. OnpenenuTs Uity 1aBjieHus Ha OOKOBYIO I10-
JIOBUHY BHYTpPEHHEN MOBepXHOCTH 1mapa (puc. 5). [lokazaTs Ha yepTexe BEPTUKAIBHYIO U TOPU30HTAIIb-
HYIO COCTaB-JISIOIINE, @ TAK)KE TIOJIHYIO CUILY JaBJICHUS.

Puc. 5.

3anava 6. OnpenenuTs CUIly JaBJICHHUS HA KOHUYECKYIO KPBIIIKY FOPU30H-TAIBHOTO LIMJIMHAPUYECKOTIO
cocyza quameTpoM D, 3aroIHEHHOT0 KU IKOCThI0 JK

(puc. 6). Iloka3anue MaHomMeTpa B TOUKe ero npucoeanHenus — PM. Ilokazate Ha yep—Texe BEpTHKAIb-
HYIO ¥ TOPU30HTAIIbHYIO COCTABJIAIOIIME, & TAKXKE IIOJIHYIO CU-JIy JaBJICHUS.

Puc. 6.

3amaua 7. Ilpu uctedeHnu XUAKOCTH U3 pe3epByapa B atMocdepy 1o ropu-30HTaNbHOM TpyOe AuameTpa
d u nnuHOI 21 ypoBeHb B Mbe30METpE, yCTa-HOBJICHHOM MOCEpENHE JITUHBI TPYObI, paBeH h (puc. 1.7).
Omnpenenuts pacxon Q u K03(h(HUIMEHT THAPABIMYECKOTO TPEHUS TPYOBI ?, €CIIM CTAaTUYECKUN HaTIOp B
6ake nocrostHeH U paBeH H. [TocTpouTh Mbe30METPUUECKYIO U HAOPHYIO JTUHUHU. CONPOTHUBICHUEM BXO-
na B TpyOy mpeHedpeyb.

Puc. 7.

3amaua 8. XKunakocts XK momaeTcst B OTKPBITHIN BEpXHUA 0ak 10 BEpTUKAIb-HOU Tpy—0Oe [uynHOH 1 1ua-

MeTpoM d 3a cyer JaBieHHs BO3yXa B HIDKHEM 3aMK-HYTOM pe3epByape (puc. §). Onpenenurts JaBieHHe
P Bo31yXa, npu kotopoMm pac-xoxa Ooyner paBeH Q. IIpuHATH KO3(UIMEHTHI COTPOTUBICHUS BEHTUIA 7B

= §8,0; Bxona B TpyOy ?Bx= 0,5; BeIx0oAa B 0ak ?Bbix= 1,0. DKBUBAJICHTHAS IIIEPOXOBATOCTh CTCHOK TPYOBI
kD =0,2 mm.

Puc. 8.

3amaua 9. [lopmens nuamerpom D nBmkeTcs paBHOMEPHO BHHM3 B IWJIMHAPE, 11012 Bast )KUIKOCTD JK B
OTKPBITBIN pe3epByap ¢ MOCTOSTHHBIM ypoBHEM (puc. 9). [uametp TpydbonpoBosa d, ero mmHa l. Korma
MOPIIEHb HAXOIUTCS HIXKE YPOBHS )KUIKOCTH B pedepByape Ha H = 0,5 M, moTpebHas i ero nepeme-
meHus cuiia paBHa F. Onpeaenuts ckopocTh NOPIIHS U pacxo/] )KUAKOCTH B TpydomnpoBoe. [loctpouTs
HATOPHYIO M MMb€30METPHUECKYIO JUHUHU i TpyOonpoBoaa. Ko-agduuneHT ruipaBindeckoro TpeHus
TpyOs! npussATh 7= 0,03. Koadduuuent conporusienus Bxoaa B Tpyoy ?Bx= 0,5. Koadduruent conpo-
TUBJIEHUS BbIX0Ja B pe3epByap ?Bbix= 1,0.

Puc. 9.

3amaua 10. OnpenenuTs 1uamMeTp TpyoonpoBo/ia, o KOTOpOMy nojaercs KuIKocTh K ¢ pacxogom Q u3
yCIIOBUS NIOJyYEHHS] B HEM MaKCUMAJIBHO BO3MOK-HOW CKOPOCTH MPU COXPAaHEHUH JIAMUHAPHOIO PEKU-
Ma. Temnepatypa xuakxoctu t=20 °C.

3amaua 11. [Ipu naMuHApHOM pEeKUME JIBUKEHUS JKUKOCTHU 110 TOPU30H-TATBHOMY TPYOOIIPOBOY JUa-
meTpoM d=30 cM pacxon paBHsuics Q, a MageHUE THe30 "METPUUYECKON BBICOTHI HAa y4acTKe JaHHOM | co-
craBuio h. OnpeaenuTs KMHE-MaTHYECKUN 1 TUHAMUYECKUN KO3(P(DUIIMEHTHI BI3KOCTH NEpeKaurBaeMon
KUIKO-CTH.

3amaua 12. [1o TpybonpoBony auametpom d u mymHoiM | nBuxercs sxunkoctsb XK (puc.10). Yemy paBen
Harnop H, mpu KOTOpoM MpOUCXOIUT CMEHa JAMUHAPHO "TO peXKUMa TypOyneHTHBIM? MecTHbIe TOTepr
Harnopa He yuuTbiBaTh. Temne—patypa xuakoctu t = 20 °C.

VYkazanue. Bocnonp3oBarecst popMyioit 1y moTepb Ha TPEHKUE TPH JIaMU-HApHOM pexume (hopmyna
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ITya3eitns).

Puc. 10.

3anava 13. Ha nopmens nuamerpom D nefictByer cuia F (puc. 11). Onpe-nenuts cKopocTh ABHKEHUS
MOPIIHS, €CIU B IMIMHAPE HAXOAUTCS BOJIA, TUAMETP OTBEpCTH B nopiuHe d, TonmuHa nopuHs a. Cu-
JIOW TpEeHUsI MOPIIHS O HWIMHAP NpeHeOpeyb, TaBlIeHUe KUIAKOCTH Ha BEPXHIOIO IJIOCKOCTh MOPIIIHS He
YUUTBI "BaTh.

Puc. 11.

3amaua 14. OnpenenuTs JUIMHY TPYOBI 1, Ipu KOTOPOi pacxo )KuAKoCTH 13 0aka OyaeT B J1Ba pasa
MEHBIIIE, YeM Yepe3 OTBepCcTHe ToTo ke auamerpa d. Hamop Hang otBepctrem pasex H. Kosddunment
THJIPaBINYECKOro TpeHus B Tpyoe npu-uath ? = 0,025 (puc. 12).

Puc. 12.

3amaua 15. OnpenenuTs UIMHY TPYOBI 1, Ipy KOTOPO# ONOPOKHEHUE LU-TUHAPUIECKOTO 0aKa TuameT-
pom D Ha rny6uny H Oyaet mpoucxoauTs B 1Ba pa3a MeUICHHEe, YeM Yepe3 OTBEPCTUE TOTO e TUaMET-
pa d. Koadduument ruapaBnu-yeckoro TpeHus B Tpyoe npunarthb 7= 0,025 (puc. 12).

VYkazanue. B popmyne s onpenenenus BpeMeHU ONOPOXKHEHUs1 Oaka Ko-3¢dduiment pacxosaa ? Bbl-
MYCKHOTO YCTPOMCTBA OIpEIeNIIeTCs €ro KOHCTpYK 1uei. J{ist TpyOsr

)

rie ? - cyMMapHbIi K03(p(QUIIMEHT MECTHBIX COTPOTUBIICHHA.

3amaua 16. Onpenenuts quamerp d rOpU30HTAIBHOTO CTAIBHOTO TPYOOIpo-BoAa AnuHOM 1 = 20M, HE0O-
XOAMMBIH JUIS IPOITyCKa 10 HeMy BOJIbI B KoJimuecTBe Q,eciiu pacmosaraeMblii Hanop paseH H. DkxBuBa-
JICHTHASI MIEPOXOBATOCTh CTEHOK TpyObl k = 0,15MMm.

VYkazanue. s pana 3HaueHuid d u 3aganHoro Q onpezensercs psj 3Hade-Hui norpeOHoro Harmopa HIT.
3arem crpoutcs rpaduk HIT =f(d) u mo 3agannomy H onpenensercs d.

3amaua 17. U3 Gaka A, B KOTOpOM MOJIIEP>KUBAETCS TOCTOSIHHBIN YPOBEHb, BOJIa MPOTEKAET IO LIUJIHH-
ApUYecKoMy Hacaaky auaMeTpoM d B 6ak B, u3 koTopo-ro cimBaeTcs B atMochepy 1o KOpOTKOH Tpyoe
nuamerpoM D, cHaGxxenHoi kpa-HOM (puc. 13). Onpenenuts HanboblIee 3HaYeHHE K03 duiiuenTa co-
NPOTHUB-JICHUS KpaHa ?, IPH KOTOPOM MCTEUCHUE U3 HacaKa OyIeT OCYIIECTBIATHCS B aT-Mocepy. [To-
TEpU Ha TPEHUE B TPyOE HE YUUTHIBATD.

Puc. 13.

3amaua 18. [Ipu BHe3armHOM pacHIMpPEHUN TPYOOIIPOBOa CKOPOCTh KHUIKO-CTH B TpyOe O0bIIero aua-
MeTpa paBHa v. OTHomeHHEe AuaMeTpoB Tpyo D:d =2

(puc. 14). Onpenenuts h— pa3HOCTH MOKa3aHUI TEE30METPOB.

Puc. 14.

3amaua 19. ['opu3oHTaNBHAS TPYOA CIIYKUT AJIS OTBOJIA KUAKOCTH JK B Ko-nmuectBe Q U3 OOJIBIIOTO OT-
KpbiTOoro 6aka (puc. 15). CBoOo1HBIN KOHEL TPYOBI CHAOXKEH KpPaHOM.

OmnpenenuTth yaapHOe MOBBIIICHUE TABICHUS B TPyOe Mepe KpaHOM, €ClIi AuaMeTp Tpyos! d, niuHa |,
TOJIIIMHA CTEHKHU ?, MaTepuall CTEHKH - cTasb. KpaH 3akpbiBaeTcs 3a Bpems t3ak 1o 3aKoHy, ooecreunBa-
IOLIeMY JIMHEHHOE YMEHBIICHUE CKOPOCTH JKUAKOCTH B TpyOe mepes KpaHoM B (PYHKIIMH BPEMEHH.

Puc. 15.

3amaua 20. Bona B konmyectBe (Q mepekaynBaeTcs o YyryHHOH TpyOe nua-metpom d, mmHoii | ¢ Ton-
muHO# cTeHkH ?. CBOOOIHBIN KOHEL TPyOb! CHaOXeH 3aTBOpoM. OnpeenuTh BpeMsl 3aKpbITHS 3aTBOpA
IIPU YCJIOBUH, YTOOBI TIOBBIIIE-HUE IaBJICHUS B TPyOe BCIICACTBUE THAPABIMUYECKOTO yapa He PEeBbIIa-
10 ?P = IMIIa. Kak noBbIcUTCS 1aBI€HUE IPU MTHOBEHHOM 3aKpPbITHH 3aTBOpa?

3amaua 21. OnpenenuTs BpeMs 3aKpbITH 3a/IBUKKH, YCTAHOBJICHHOM Ha CBO-00HOM KOHIIE CTAJILHOTO
BOJONIPOBOJA JUaMeTpoM d, IIHHOM | ¢ TOMIMHON CTeHKH ?, IPU YCIOBHH, YTOOBI MAaKCUMAJIBHOE T10-
BBIILICHHE JJaBJICHUS B BOJO-TPOBOJIC OBUIO B TPH Pa3a MEHbIIIE, YeM IIPH MIHOBEHHOM 3aKPBITHH 3a-
IOBWKKU. Yepes CKOJIbKO BPEMEHHU II0CIIE MTHOBEHHOI'O 3aKPBITHS 3aBM)KKH IOBBIIICHNE AAaBJICHUS pac-



MPOCTPAHUTCS JI0 CeUCHMsI, Haxo smierocst Ha paccrosaun 0,7 | ot 3anBrkku?

Tecr.
[lepeyens BonpocoB (3a1ay, 3aJJaHUM, TEM, KOMIUIEKTa TECTOBBIX 3aJJaHUN):

Howmep: 1

BanaHHe: KoanuecTBo Macchl KHUAKOCTH, conepmamefzicn B CIVMHUIIC 00beMa HA3BIBACTCS:

OTBeThI:

1) yaenbHBIM BECOM

2) BSIBKOCTBIO

*3) MIOTHOCTHIO;

4) naBlieHHEM HACBILEHHBIX MapOB.

Howmep: 2

3apanue: XKuakocTh, HE UMEIOIAst BI3KOCTH , HA3bIBACTCS:
OTBeTHI:

*1) npeanbHOM

2) peasibHOI

3) anomaabHOM

4) HEHBIOTOHOBCKOM.

Howmep: 3

3ananue: J[aBieHue, OTCUUTAHHOE OT MOJIHOTO HYJISI Ha3bIBACTCS:
OTBeThI:

1) u30BITOYHBIM

2) atMochepHbIM

*3) aOCOIIOTHBIM

4) BaKyyMMETPUYECKUM.

Howmep: 4

3aganue: 'uapocratuueckoe JaBJIeHUE U3MEPSIETCA B!
OTBeThI:

1) HetoTonax

2) mMeTpax

3) JLxoymsx

*4) ITackansx.

Howmep: 5

3aganue: [I1OTHOCTD KUAKOCTU U3MEPSAETCA
OTBeThI:

1) m/c

2) m/c2

*3) kr/m3

4) M2/c

Howmep: 6

3ananue: HemoctaTok naBneHus 10 aTMOC(HEPHOTO HA3BIBACTCS:
OTBeThI:

1) MaHOMETPUYECKUM J1aBIIEHUEM

2) atMoc(epHBIM AaBICHHEM

* 3) BAaKyyMMETPUYECKUM JIaBICHUEM

4) U30BITOYHBIM JIABIICHUEM.

Howmep: 7

3ananue: MaHoMeTp — 3TO IPUOOP, H3MEPSIFOIIIHIA:
OTBeTHI:

1) atmocdepHoe naBneHHe

2) abCOOTHOE IaBIICHHE
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3) BakyyMMETpPHUUECKOE JaBICHUE

*4) H30BITOYHOC JIABJICHUE.

Howmep: 8

3amanue: ATMochepHOe TaBIeHUE U3MEPSIeTCs
OTBeThl:

*1) 6apomeTpom

2) MaHOMETPOM)

3) BakKyMeTpOM

4) 1be30METPOM.

Howmep: 9

3ananue: OU3NYECKUI CMBICI KAaKOTO YPAaBHEHHUS BBIPAKAET 3aKOH COXpa-HEHUS SJHEPTUHU:

OTBeThI:

1) ocHOBHOE ypaBHEHHE I'MAPOCTATHKH;
*2) ypaBHenue bepuymu;

3) ypaBHEHHE CIUIOUTHOCTH MOTOKA;

4) hopmyna bopna.

Howmep: 10

3ananue: Enunanna u3Mepenus 00beMHOTo pacxona B cucreme CU:
OTBeThI:

1) kr/c

2) M3/9

*3) m3/c

4) 1i/c.

Howmep: 11

3ananue: 3HaUueHUE KPUTUYECKOTO uncia PeliHombaca st KpYTIbIX TpYOO-TIPOBOIOB:

OTBeTHI:
1) 130

2) 1950
3)2100
*4) 2320.
Howmep: 12

3ananue: IIpu uncnax PeiiHonbaca, MEHBIIMM YE€M HUXKHEE KpUTHUeckoe yucio PeitHonbaca:

OTBeThI:

*1) pexuM Bceraa JaMUHAPHBIH

2) 1100 TaMUHAPHBIN, THO0 TYpOYIEHTHBIN

3) Bceraa TypOyJIE€HTHBII

4) CTPYKTYpHBIHN pexXUM.

Howmep: 13

3ananne: KunemaTnueckoil BA3KOCTBIO SBIISIETCS

OTBeThI:

1) nmpousBeeHNEe MIOTHOCTH HA TUHAMUUYECKYIO BSI3KOCTh

*2) OTHOIIICHUE TUHAMHYECKOM BA3KOCTH K IIJIOTHOCTH

3) OTHOIIIEHHE TUIOTHOCTH K JUHAMUYECKON BA3KOCTH

4) NOHATHUSI KHHEMAaTUYECKOW U TUHAMUYECKOU BSI3KOCTEN UICHTUYHBI.
Howmep: 14

3aganue: OCHOBHOE YpaBHEHUE TUIPOCTATUKH BBIPAKAET
OTBeTHI:

1) cuity naBineHus )KUJIKOCTH Ha TJIOCKUE CTEHKU

2) cuily 1aBJIEHUS )KUIKOCTH Ha KPUBOJIMHEWHbBIE TTIOBEPXHOCTHU
*3) 3aKOH pacmpee/ieHus JaBJICHUS B TTOKOSIIEHCS JKHIKOCTH
4) 3ak0oH Apxumena.

Howmep: 15

3ananue: Ctosb Boabl BeICOTON 10 METPOB CO3/1aeT AaBlIeHUE , PABHOE
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OTBeThI:

a) 0.1 atmocdepe

+0) 1 atmocdepe

B) 10 atmochepam

r) 100 atmocdepam.

Howmep: 16

3amanue: XXuakocTh , UMErONas HanOOJIBIIYIO TNIOTHOCTh
OTBeThI:

1) Bona

2) Hed1H

3) coupr

*4) pTYThH

Howmep: 17

3ananue: JlaBneHne B OKOSIIEHCS )KUIKOCTH C HAPACTAHUEM TITyOUHBI
OTBeThI:

*1) yBenuumnBaercs

2) yMEHbIIAETCS

3) ocTraeTcs HEM3MEHHBIM

4) Henb3s AaTh TOUHOTO OTBETA.

Howmep: 28

3amanue: MakcUMaIbHO BO3MOXHOE BAKKYMETPUUYECKOE AaBICHHE PABHO
OTBeThI:

1) 100 ITa

2) 10000 ITa

*3) 100 000ITa

4) 1 000 000 ITa.

JlaboparopHas pabdora.

[lepeuens BonpocoB (3a1ay, 3aJJaHUM, TEM, KOMIUIEKTa TECTOBBIX 3aJJaHUN):

http://bibl.rusoil.net/base docs/UGNTU/Oktyabrski/Guseinoval3431.pdf
http://bibl.rusoil.net/base docs/UGNTU/Oktyabrski/Guseinoval3432.pdf
http://bibl.rusoil.net/base docs/UGNTU/Oktyabrski/Guseinoval3435.pdf
http://bibl.rusoil.net/base docs/UGNTU/Oktyabrski/Guseinoval3439.pdf
http://bibl.rusoil.net/base docs/UGNTU/Oktyabrski/Guseinoval3447.pdf
http://bibl.rusoil.net/base docs/UGNTU/Oktyabrski/Guseinoval3448.pdf
http://bibl.rusoil.net/base docs/UGNTU/Oktyabrski/Guseinoval3450.pdf
http://bibl.rusoil.net/base docs/UGNTU/Oktyabrski/Guseinoval3457.pdf
http://bibl.rusoil.net/base docs/UGNTU/Oktyabrski/Guseinoval 6075.pdf
http://bibl.rusoil.net/base docs/UGNTU/Oktyabrski/Guseinoval 6076.pdf
http://bibl.rusoil.net/base docs/UGNTU/Oktyabrski/Guseinoval 6077.pdf

Paznen 1. JTaGoparophnas padota Ne 1.

1. Kakue cuibl J€HCTBYIOT B )KUAKOCTH?

2. Hanmcath OCHOBHOE ypaBHEHUE THIPOCTATUKU  OOBSCHUTD €T0 CMBICI.

3. Urto Takoe abCOTIOTHOE, H30BITOYHOE U BAKYyMMETPUIECKOE TaBICHHE?

4. EnquHuIbl M3MEPEHMS 1aBICHU ?

5. Yro Takoe ruzpocraTuueckuil Harop? YeM oH 3aMevaresneH?

6. UTo Takoe MI0CKOCTh CpaBHEHUS?

7. Kak onpenenuTts 1aBIeHUE B U3MEPSIEMOM TOUKE 110 IOKA3aHUSAM IIbE30-METPA, MAHOMETPA U BaKyyM-
MmeTpa?

8. Kakoe naBiieHne uaMepsieT MaHOMETDP, MbE30METP, BAKYyMMETpP?
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Paznen 2. JTaboparopHnas padota Ne 2.

1. Yro Takoe BA3KOCTB KUJIKOCTH?

2. KakoBa cBsI13b KHHEMATHYECKOM U TMHAMUYECKON BSI3KOCTH?

3. B xakux eguHHUIIAX U3MEPSIETCS IIOTHOCTH KUAKOCTH? JlMHaMudeckas BSI3KOCTh: KuHemaTudeckas
BSI3KOCTH?

Paznen 3. JTabopatopHas pa6ora Ne 3.

1. B yem 3akmtouaercst pusnueckuii cMbich ypaBHeHHs bepuynnu?

2. Yem BBI3BaHBI TOTEPH SHEPTHU NPU ABHKEHUU BA3KOU JKUKOCTH 1O TPYy-00TpoBOTYy?

3. Kak onpenensercst moTepsHHBIN HAOp Ha KAKOM-JTMO0 ydacTke TpyOrl? B kakoM ciydae mOTepsiHHBIH
HArop MOKHO OBLJIO ObI ONPEAETUTh MO MOKa3aHUSIM TbE30METPUYECKUX TPYOOK?

4. Kak MOKHO U3MEPUTH JIOKAJIbHYIO CKOPOCTh MIOTOKA, CPEHIOI0 CKOPOCTh OTOKA?

5. KakoB reoMeTpu4ecKuil CMbICI pa3IMYHbIX YJIEHOB ypaBHeHUs bepHyn-nmn?

6. Moxet 11 OBITh OTPUIATEIBHBIM THIPABINYECKUN YKIOH?

7. Kak onpenensieTcst rupaBIndecKuil yKiIoH?

8. B xakoM u3 ceueHuil onbITHON TpyOBl OyneT Hanbombias (HauMeHbIIas) Tbe30MeTPUUYECKast BHICOTA,
€CJIM CUUTATh XKUAKOCTh UAECATbHOU?

9. Kak no rpa¢uky onpeaennTs NOTEPI0 Haopa MEXy 3aJJaHHBIMH Ce4e-HUsIMU TPYObI?

Paznen 4. JTaboparophnas padota Ne 4.

1 3anummure dpopmyny dapcu.

2 KakoB ¢usnueckuii cmpicn ko3ddunmenta Hapcu?

3. Yro Takoe ruApaBInYecKy TJIAJKHE U THAPABINYECKH HIEPOXOBaThie TPyObI?

4 Kaxwue 30HbI TpeHUs Bbl 3HaeTe? YeM OHM OTIINYAIOTCS?

5 Ot yero 3aBucut ko3ddurment Jlapcu npu JTaMUHAPHOM PEKUME TE-4YSHUS KHUIKOCTH, IPH Typ-
OyJIEHTHOM pEXHUME TCUCHUS?

6. Ot kakux (pakTOpPOB 3aBUCUT TOJIIIMHA BSI3KOTO MOACIOs?

7. Kak onpenenuts 30Hy TpeHUs?

8. 3anummre popmyny biaznyca u rpaHuibl ee mpuMeHeHus1, GopMyny ANBTIITYIIS U TPAHULBI €€
MPUMEHEHHS.

Paznen 5. JTaboparopHnas padota Ne 5.

. OT yero 3aBHCAT 3HaUCHUS KOI(D(DUIIMEHTOB CKATHA, PACXOAA U CKOPO-CTU?

. Ecnint yBenmuuuTh pa3mMepsl OTBEPCTHS, UTO MPOU3OKAET ¢ KO PUIIMEeHTOM pacxoa?
. Kakoe oTBepcTHe Ha3pIBaeTCs MajbM, a Kakoe OOJbIINIM ?

. Kakas crenka cunraeTcs TOHKOM, a KaKkas TOJICTOM?

. Kakoe cxatue ctpyn Ha3pIBaeTcs coBeplieHHbIM? HecoBepieHHbIM?

. Korna cxatue ctpyun OyneT MoJHbIM, a KOT/1a HETIOJIHbIM?

. Kakoe ncreuenne »)UaKOCTH HA3LIBAETCI CBOOOIHBIM?

~N NN W

Paznen 6. JlaboparopHnas padota Ne 6.

1. Iouemy Haca0Kk CIOCOOCTBYET YBEIUYECHHUIO pacxoaa?

2. B ueM cocTOUT OTIINYME BBIPAXKEHUH I HAX0XKIEHUS CKOPOCTH U pac-Xo/1a IpU UCTEUEHNUH KHUJIKO-
CTH U3 HACaJIKOB OT MOJAOOHBIX BBIPAYKEHH, BBIBE-ICHHBIX JUIS CIIydasi HCTEUECHUS )KUIKOCTH U3 MaJIOTO
oTBepcTuUs?

3. B xakux ciy4asix BBITOJHEE IPUMEHATh BHEIIHUN MIMHIPUUECKUN HA-CAI0K: KOHUYECKUH CXO -
uuiica? Konnueckuit pacxoasmuiics? KononaanbHbli?

4. Tlpu xakoM THIIE HaCaJKOB BHYTPEHHEE CXKaTHE OKa3bIBaeTCsl HauMeHb-1MM? [louemy?

Paznen 7. JlaboparopHnas padota Ne 7.
1. Yro Ha3pIBaeTCS MECTHBIM CONPOTHUBIIEHUEM ?
2. Yro Takoe SKBUBAJIECHTHAs AJUHA?
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3. Kakue MecTHbIE COPOTUBIIEHUS OTHOCATCS K IMPOCTENIINM?

4. 3anumure GopMyIy Ui pacdeTa HOTEpH HAropa Ha MECTHOM CONPOTHUBIICHHH.

5. KakoB ¢u3uueckuit cMbIci K03 (HUIIeHTa MECTHOTO COTIPOTUBIICHHUS?

6. OT Kakux (aKTOPOB 3aBUCAT KOI(PPUIIMEHTHI MECTHBIX CONIPOTHBICHH?

7. O6BsicHUTE (PU3UUECKYIO TPUPO/IY MOTEPH HATIOPA HA MECTHBIX COTIPOTUBIICHUSAX.

8. Ilouemy B aBTOMOJETIHHOM 00JIaCTH CONMPOTHUBIICHHS KOI(PPHUIIMEHT MECTHOTO COTIPOTHBIICHUS HE 3a-
BUCHUT OT yucia Re?

9. Yrto Ha3bIBaeTCA NPUHLIUIIOM HAJIOKEHUS NIOTEPH?
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