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1. Ileab 0CBOEHHUSA THCHUNINHBI

HGJ'ISIMI/I OCBOCHUA AUCIHHUITJIINHBI «TermnoTexHuKay SABIISIFOTCH: q)OpMI/IpOBaHI/IC 3HAaHUU O
3aKOHax HOJ'Iy‘ICHI/ISI n HpeO6paSOBaHI/I$I TCHJ’IOBOf/i 3H€pFI/II/I B MeX&HPI'—IeCKYIO nu SHCKTpI/I‘-ICCKYIO;
YCTaHOBJ'ICHI/Ie CBs3U 3aKOHOB TepMOI[I/IHaMI/IKI/I C pa60T0171 TCIIIOTCXHUYCCKUX, HpOMBIH_U'IeHHLIX
BHCpFeTI/I‘IGCKI/IX YCTaHOBOK " TCXHOJIOTHUYCCKUX HpOHCCCOB;

2. Mecro aMCUMIUIMHBI  (MOAYJs1) B CTPYKTYpe  OCHOBHOM
npogdeccuoHaIbLHOM 00pPa30BaTEIbHOM MPOTPAMMBI

Juctummna b1.B.03 «Tuapasiuka v rugpapinueckie MamuHbD) OTHOCHTCS K YacTH ,
dbopMupyeMyr0 ydacTHHKaMHU OOpa30BaTENbHBIX OTHOIICHWH Yy4eOHOTro TIutaHa (OCHOBHOM
npodeccuoHaTbHON 00pa30BaTEeIbLHOM MPOrpPaMMBbl) MOATOTOBKH O0aKaIaBpOB IO HANIPABICHUIO
44.03.05 IMenarornueckoe oOpazoBanue (C ABYyMsl MPOPHUIIMHU TIOJTOTOBKH).

Hucunmumna B1.B.04 «['mapaBnuka M TUApaBIMYECKHME MAIIMHBDY Oa3upyercss Ha
KOMITETEHIIUSX, 3HAHUSIX U YMEHUSIX, COPMHUPOBAHHBIX B XOJ€ U3yUYEHHUs AUCUUIUIMH: PU3NKa,
MaTeMaTHuKa, rpaduka, IpuKiIaIHas MeXaHUuKa, IeTalld MallliH.

Komnerennuu, chopMrupoBaHHbIE B MIPOLECCE U3YUYEHHS TUCIUIUIMHBI HEOOXOIUMBI IS
OCBOCHMS COJIEpYKAHMUSA IUCLUUIUIMH: WH)KEHEpHble KOMMYHHKAIMM J0Ma, TEXHOJIOTHYECKUN
MPAKTUKyM, pe3aHHEe MaTepHalioB, CTAHKW M HWHCTPYMEHTBI, TEXHUYECKOE MOJEIHPOBAHHE U
KOHCTPYHpPOBaHHE, YCTPOHUCTBO M TEXHUYECKOE 0OCTYKMBAHUE aBTOMOOHIIS.

3. HIJIAHUPYEMBIE PE3VJIBTATBI OBYUYEHMUS 11O JUCHUIITIMHE

MOAYJIIO)

Jucnunnuua HanpasieHa Ha (GOPMUPOBAHUE CIEAYIONIMX KOMIIETEHIMM BBIMTYCKHUKA:

YK-1; TITIK-1.



YK-1.  Cnocoben

MMOWCK, KPUTHYCCKHUMI
CUHTe3 WHOpMAIIHH,
CUCTeMHBIA moaxon g pemeHus YK-1.2.
MOCTABJICHHBIX 33744

ocymectBiaTh YK-1.1.
aHaau3  uJleMOHCTpHUpyeT 3HaHHUE OCOOCHHOCTEH CHCTEMHOIO U
MIPUMEHSAThKPUTHYECKOTO MBIIIIJIEHUS ¥ TOTOBHOCTH K HEMY.

[Ipumensier mormyeckue (GOpMbI U IPOLEAYPHI,
CIoco0eH K peduieKCHH MO IMOBOAY COOCTBEHHOM M
YyXKOW MBICIUTEIbHOM JIESITEIHLHOCTH.

YK-1.3.

AHaTU3UPyeT UICTOUHUK HHPOPMAIIMH ¢ TOYKH 3PEHUSs
BPEMEHHBIX M  IMPOCTPAHCTBEHHBIX YCIOBHH €0
BO3HUKHOBCHHS.

YK-1.4.

AHaM3UpyeT paHee CJIOKUBIIHMECS B HAyKe OICHKH
WH(OPMAIIHH.

VYK-1.5.

CormocTaBisieT pa3Hble MCTOYHUKH HMH(POPMALUU C
[IEIbI0 BBIABJICHUS WX IPOTUBOPECYUN M IOUCKA
JIOCTOBEPHBIX CYKJICHUM.

YK-1.6.

ApryMeHTUPOBaHHO dbopmupyer COOCTBEHHOE
CY)KJICHUE M OIEHKY HWH(POpMalud, IPHHUMACT
000CHOBaHHOE pEIICHHE.

YK-1.7.

Omnpenensier MIPaKTUICCKUE MTOCJIC/ICTBUS]
MPEIJIOKEHHOTO PEIICHHUS 33 aYH.

00BEKTOB

TTIK-1. CnocobeH
ITAHUPOBATH u
[IPUMEHSATh
TCXHOJIOT'NYCCKHC

IponuecCChl HM3IOTOBJICHHUA

npodeccroHaIbHOM
eIarorn4ecKon
NEITEILHOCTH

Tpyma B

III1K-1.1 Bnangeer 3HAHUSIMU 0 TPaJIUIIMOHHBIX,
COBPEMEHHBIX W  TEPCHEKTHUBHBIX  TEXHOJIOTHYECKHX
npoiieccax

[MITK-1.2 JleMOHCTpUpPYET yMEHHsI dKCIUTyaTallul y4eOHOTO
000pyHOBaHMUS IPH CO3TaHUU 0OBEKTOB TPY/a

[IIIK-1.3  JleMOHCTpUpyeT HaBBHIKM IUIAHUPOBAaHHUS W
MPUMEHEHUS HM3Y4YaeMbIX TEXHOJOTHM TPU H3TOTOBJICHUU
00BEKTOB TpyJa

B pe3ynbpTaTe n3ydeHus JUCIUILTAHBI 00yYatONuecs TOJKHBL:

Kon 3naer Ymeer Baaneer

KOMIIETEHIINH

TITK-1 MOHATHE, CTPYKTYPY U | OPraHM30BBIBATh pabodee | HABBIKAMH  IIAHHPOBAHUS
Cnocoben MOCJIE0BATEILHOCTD MECTO B COOTBETCTBHU C | TEXHOJIOTHUYECKOTO IpoIecca
IJIaHUPOBATh " | OCYHICCTBIICHHUA TpC6OBaHI/IHMI/I HU3IrOTOBJICHUA 06’LCKTOB
MIPUMEHSATH TpaJUIINOHHBIX, 0€30MMacHOCTH; Tpyna;

TCXHOJIOTHYCCKHU COBPECMCHHBIX U | IIOJB30BATHCA HaBbBIKAMH OCYHICCTBIICHUA
e TIPOIIECCHI | MEPCIIEKTHBHBIX TEXHHYECKOMH H | MEXaHUYECKOH M TEIUIOBOM
HW3TrOTOBJICHHS TEXHOIOTHYECKHX TEXHOJIOTHUECKOH 00pabOTKH MaTepHagoB U
00BEKTOB TpyAa | MPOIECCOB; JIOKyMEHTAaITHCH JUIS | TIAIIEBBIX TPOAYKTOB;

B HHCTPYMEHTBI OpTraHH3aIHN 1 | IPUMCHCHHS u




npodeccuoHaiab | 00opynoBaHue U | OCYIIECTBIECHUS JKCILTyaTaluu y4eOHOro

HOMU TEXHOJIOTHH, TEXHOJIOTHYECKUX 000opynoBaHMs,
NeJarornieckon | mpumeHsieMele IUIsL | IPOLIECCOB  M3TOTOBJICHHSI | HHCTPYMEHTOB u
JIeSITENIbHOCTU 00pabOTKH  pa3IUYHBIX | OOBEKTOB TpyAa; | MpUCTIOCOOIeHM npu
MaTepHajoB B | KinaccuuuupoBarh U | OCYILECTBICHUU
COOTBETCTBHUM  C  HX | XapaKTepu30BaTh TEXHOJIOTHYECKUX
cBOiicTBaMuU Ha | MHCTPYMEHTBI, IPOLIECCOB,  HANpPaBJIEHHbBIX
Pa3NUYHBIX dTanax | MpUCIIOCOOJICHUS W | Ha TONy4YeHHe OOBEKTOB
TEXHOJIOTHYECKOTO TEXHOJIOTHUYECKOE TpyJa C y4eTOM CBOWCTB
mpolecca HU3TOTOBJIEHUS | 00OpYyIOBaHHME; MaTepuagoB
00BEKTOB TPy/a. BBIOMpATh HHCTPYMEHTHI H
o0opyoBaHue UL

00paboTKN MarepuajoB U
IHIIEBBIX IPOIYKTOB,
OCYILECTBIIATh
JOCTYIHBIMH ~ CPEACTBAMH
KOHTPOJIb Ka4eCTBa;
BBITIOJTHSTh
XYA0KECTBEHHOE
ohopMIIeHUE U3/IeINi

[To oxOHYaHMY U3yYEHUS MOIYJISI CTYICHT Oy/IeT:

3HaTh:

- OCHOBHBIC MMOHATHUS, YPABHEHHS U 3aKOHBI THAPOCTATUKU U TUIPOINHAMHUKHY;

- YCTpOWMCTBO, MPHUHIUIT PabOTHI, XapaKTEPUCTUKH, O0JACTh MPUMECHEHUS
pactpoCcTpaHEHHBIX TUIIOB HACOCOB, TYPOUH U THAPOTIPUBOJIOB;

- (usnueckre OCHOBBI PAOOTHI THAPABINYECKUX MAIIIHH.

Ymersb:

- TIPOBOJUTH 3JEMEHTAPHBIC PACUETHI MO THUAPABIUKE U THIPABIUICCKUM
MarHaM,

- pemaTh HECJIOKHBIC 3a/1a4H 110 THAPABIMKE W THAPOMAIIHAM.

Baagers:

- HaBBIKaMU PEICHUSI TUTIOBBIX 3a1a4 0 THIPOCTATHUKE ¥ THAPOUHAMUKE;

- HaBBIKAMU HCIOJB30BAHHUS HM3MEPUTEIBHBIX MPHOOPOB, TPOBEICHHUS
1a00paTOPHOTO IKCTIIEPUMEHTA, 00paOOTKH UX PE3YIIHTATOB.

B mnporecce ocBoeHUS AUCIUIUIMHBI Y CTYJIEHTOB Pa3BUBAIOTCS CIIEIYIONTUE
YHUBEPCAIbHBIC KOMITETCHIINH:

—CMOCOOHOCTh HWCIIOJIb30BaTh B TIO3HABATENIbHOW U TpodecCHOHATBHOM
JesITeNbHOCTH 0a30BbIC 3HAHMSI B 00JIACTH MAaTEeMAaTHKU U €CTECTBEHHBIX HAYK;

— CITOCOOHOCTh HA HAYYHOW OCHOBE OPTaHW30BBIBATH CBOU TPY/I, OIICHUBATH C
OOJBINIEH CTEMEHBIO CAMOCTOSITEIBHOCTH PE3yJIbTaThl CBOEH JIESTEIBHOCTH,
BJIAJICTh HABBIKAMHU CaMOCTOSITEIbHON PabOTHI;

— YMEHHE JIOTHYECKH BEPHO, apTyMEHTHPOBAHO U SCHO CTPOUTH YCTHYIO H
IMUCBMEHHYIO peYb, CIIOCOOHOCTh B INMHCHBbMEHHOW M YCTHOW peYM MPABHIHHO
(;rormuecku) 0OPMHTH PE3yIbTAThl MBITUICHHSI;

— CHOCOOHOCTHP M TOTOBHOCTBIO K KOOIEPAIMA C KOJUIeramu, paboTe B
KOJIJICKTHBE;

— CIOCOOHOCTBIO UCIOJIB30BaTh B IMO3HABATENbHON U MpodecCHOHATBHOM
JeSTETHHOCTH HaBBIKM pa0OTHI ¢ MH(GOPMAITUEH U3 Pa3IMYHBIX HCTOYHUKOB.




4. OFBLEM JIMCLIUIIJIUHBI (MOLYJIST)

OO01ast Tpy10€MKOCTh JUCIUILTUHBI COCTABISET 4 3a4eTHHIX eANHMUII — 144 yacoB.

5. COAEPKAHUE JUCHUIIVIMHBI (MOLY JIS)
OYHASA ®OPMA OBYYEHUA

Bun yuebHo# paboTh Bcero Ounas 3aouHas
4acoB dhopma dhopma
oOyueHust | oOydeHus
AyautopHble 3aHATHS (BCEro) 32 8
Jlekun 12 4
[Tpaxtrueckue 3ansatus (I113)
Cemunapsl (C)
JlaGopaTtophbie pacoTsl (JIP) 20 4
CamocrosiTesibHasi padoTa (Bcero) 40 64
[IpopaboTka MaTepuana JEKIMH, TIOATOTOBKA K 12 10
3aHSATHSIM
CaMOCTOSITENIbHOE U3YUCHHE TEM 18 40
DK3amMeH
KypcoBoii nmpoekt (pabora)
PacueTtno-rpaduueckue paboTh
KonTpomabHbIe paboThI 10 14
Pedepar
Buja npoMe:xxyTo4HOM aTTecTaluM (3a4eT, IK3aMeH) 3auer 3auer
OO0mas Tpy10eMKOCTb 72 72
OYHASA ®OPMA OBYUEHMUS
Buj yue6Hoii padoTnl TpynoemkocTb
B TM4. mo
ceMecTpam
Nel No2

O0masi TPyA0eMKOCTb  JTUCIUIUIMHBI  TIO
y4eOHOMY TUIaHy

1. KonrakTHas padora:

Jleknuu (001Iee KOIUYECTBO YaCOB, BKIIOUAS
MPAKTUICCKYIO TOATOTOBKY

nabopaTopHble 3aHATUS (001Iee KOJI-BO 4acoB /
BKJTIOYast MPAKTUIECKYIO TIOJITOTOBKY)

KyPCOBOE IMPOSKTUPOBAHHUE

2. O0bem caMoCTOSAATEJbHON  PpPadoOTHI
odoyuarommuxcs (CPC)

B TOM UYHCJIE€ 4YacOB, BBIACICHHBIX Ha
MOJTOTOBKY K dK3aMeHYy (3a4ery)

By npoMexyTOYHOTO KOHTPOJIA:




3AOYHASA ®POPMA OBYYEHUSA
Buj yue6Hoii paboTnl TpynoemkocTs

B T4. 1o
ceMecTpam
Nel No2

O0masi TPyA0eMKOCTb  JTUCIUIUIMHBI 110
y4eOHOMY TUTaHY

1. KonrakTHas padora:

Jlekumu (oOmiee KOJMYECTBO YacOB, BKIIOYAS
MPAKTHYECKYIO MTOJATOTOBKY

nabopaTopHbIe 3aHIATHS (00IIee KOJI-BO YacoOB /
BKJIIOUAsl TPAKTHYECKYIO MTOJITOTOBKY)

KyPCOBOE IMPOSKTUPOBAHUE

2. O0bem caMoOCTOATEJbHOH  PpadoOTHI
ooyuarommuxcs (CPC)

B TOM WYHCJIE YacOB, BBIJICJICHHBIX Ha
IIOATOTOBKY K 9K3aMeHY (3a4eTy)

By npomexyToOuUHOT0 KOHTPOJIS:

5.1. COAEP’) KAHUME PA3JIEJIOB JIUCHUIIJIMHBI (MO Y JIS)

Paznen 1. Bmenenue B rumpaBinuky. Tema 1.10cHOBHBIE (du3nUecKue
CBOMCTBA W TapaMeTpbl COCTOAHUS SKUAKOCTEH. TpeHue B  KUIKOCTH.
HenbroTOHOBCKHE JKUJIKOCTH.

Paznen 2 T'mppocratuka. Tema 2.1 Hanpsok€HHOE COCTOSIHUE KUIKOCTH.
Cuibl, nelcTByOIIME B KUAKOCTU. Mojenb uaeanbHOW (HEBSI3KOM KUJKOCTH)
KUAKOCTHU. ['MapocTaTUdecKoe JaBJICHUE U €TO CBOKCTBA.

Tema 2.2 JludbdepennuanbHble ypaBHEHUS PABHOBECHUSI JKHUIKOCTHU
(ypaBHenusi Oinepa). OcHOBHOe ypaBHEeHHME Truapoctatukd. IloBepxHOoCTH
paBHoOro AaBieHud. 3akoH [lackans. OTHOCUTENbHBIN MOKOM KUIAKOCTH.

Tema 2.3 OTHOCUTENBHOE pPaBHOBECHE JKHAKOCTU. AOCOJIOTHOE,
30BITOYHOE W BaKyyMMeTpuueckoe naaBieHue. Cuibl JaBJICHUS KUJKOCTH Ha
IJIOCKUE U KPUBOJIMHENHBIE IOBEPXHOCTU KOHCTPYKIIUH.

Tema 2.4 lleHTp JaBi€HUS U OMNPEACICHUE €ro KOOPAWHAT. 3aKOH
Apxumena. [InaBanue ten. OCTOMYUBOCTD IUIABAIOIIUX TEI.

Paznen 3 OcHOBBI KWHEMATUKU M JUHAMUKH

Tema 3.1 KwuHemaTuka NOTEHUMAJIbHBIX M  BHUXPEBBIX ITOTOKOB.
YcraHoBUBIIIEECS U KUIAKOCTU. HEYCTAaHOBUBILIEECS BMKEHHE. [TO0TOK )KUAKOCTH U
€ro CTpyWHas MoJejib. DJEMEHThl IMOTOKA: PacXojl, XKUBOE CEUYEHHE, CPEIAHSA
CKOpPOCTbh, CMOYEHHBII MEPUMETP, TUpaBInYecKuil paanyc. Tema 3.2 YpaBHeHue
HEpa3phIBHOCTH MOTOKa. HamopHbie W Oe3HAmOpHBIC IMOTOKH. MHTerpaabHas



¢opMa ypaBHEHHUH KOJMYECTBA JBMKCHHUS U MOMEHTAa KOJUYECTBA JIBHXKEHUS.
VYpaBHEHHE SHEPTUH B HHTETPaTIbHON U AU depeHnnanbHon hopMax.

Tema 3.3 VYpaBHeHue bepHyinu g MACATbHOW M PEATbHOM KUIKOCTH.
Tema 3.4 I'mgpaBiuuecKud  CMBICI  ypaBHEHHMs [ 'WapaBiuueckuid W
NbE30METpUYECKUE YKIOHBI. IIpumenenue bepHymnu. OCHOBHOE ypaBHEHHE
PaBHOMEPHOTO JBWXEHUA. JlaMHHapHOEe W TypOyJIEHTHOE ABUKEHHUE MKUIKOCTH.
Kpurepuu ux cyuniecTBOBaHUS.

Tema 3.5 TypOyneHTHbIH pexuM ABWKeHus. Ilymbcamust ckopocTed u
nasieHus. [lorpaHuunbii ci10i U (HaKTOPHI, OMPEAEIISIONINE €0 TONIIHUHY.

Tema 3.6 Ilorepu namopa Ha tpenue. I'paduku Hukxypanze u IlleBenena
Mypuna g K03(QPUIMEHTOB TUAPABINYECKOIO TPEHUS MPH UCKYCCTBEHHOM MU
€CTECTBEHHOM LIEPOXOBATOCTH MOBEPXHOCTH CTEHOK. [loTepn Hamopa Ha MECTHBIX
COIPOTHUBJICHUSIX.

Tema 3.7 [IBuwkeHue >KUAKOCTH B TpydOompoBonax. dopmyinsl lapcu-
Beiicbaxa wu Illesu. OcobeHHOCTH pacdeTra CIOXHBIX TPYOOIpPOBOIOB.
I'unpaBnuyeckuid ynap B Tpyoax. @opmyina XXykoBckoro. @a3za ruipaBInyecKoro
yaapa.

Tema 3.8 HcreueHwe JKHIKOCTHM 4Yepe3 OTBEPCTHS M HACAJKHU.
Koaddunmentsl conpoTuBiIeHUsS, CKOPOCTH, CXaTusi W pacxoaa. McreueHue
KUJKOCTH Yepe3 MaJible OTBEPCTHUSI B TOHKOM CTEHKE.

Tema 3.9 T'uppaBnuyeckue wmamuHbl, uX Kiaccudukamus. Hacocs.
Texnuueckue u paboune xapakTepucTUKu HacocoB. HacocHble ycTaHOBKH.

Tema 3.10 OcHOBHBIE THUIBI HACOCOB: YCTPOWCTBO, NPHUHIMI PaOOTHI.
['unpaBnuueckue TypOUHBIL.

Tema 3.11 T'maponpuBoxa: kinaccuduKaimsi, TEXHHYECKHE XapaKTEPUCTUKHU.
O6beMubIil ruaponpuBoA. [lpakTuueckoe HCHONB30BaHUWE THUIPOINPHUBOJIA B
TEXHUKE U IPOU3BOJICTBE.

6. YHEBHO-METO/IMYECKOE OBECIIEYEHUE
CAMOCTOSTEJIBHON PABOTHI OBYUAIOIIUXCH

No | HammeHnoBaHue pa3jenia TUCHUILIHHBI Bun camocrosiTeqibHOIT  padoThI
/i 00y4yarommxcs

1

2

3

4

7. POHA OHEHOYHbLIX CPEJACTB

7.1. OeHOYHbIE MATEPUAJIBI VIS IPOBEAEHNUS] TEKYIIero KOHTPOJISI YCIeBaeMOCTH

| | HanveHoBaH | Cpe/icTBa TeKylIero KOHTpoasi | Tepeuen |




He TeMbl (pa3jaeia) ycIeBaeMoCcTH b
/m AMCUMIIHHBI KOMIIeTeHIHI

(Moxynist)

HcrTopus ® TCOPETHYECKUE KOJIUIOKBUYMBI IO [K-1,
pa3BuTHA paszaenam TeMbl JUCUUILINHBL, T1K-2,
TEXHOJIOTHYEeCKOr0 3aIuTa MPAKTHUECKUX padboT B Gopme
o0pa3oBaHus OTBETOB HAa KOHTPOJIbHBIE BONPOCHI U

Mecto M | BBIIIOJHEHUS! KOHTPOJIBHBIX 3a/IaHUI IIK-1,
coaep:KaHue ®IPOBEPKA PEIICHUS IOMAIIHUX 3a1a4 [TK-2,
npeAMeTHOMH 10 KaKJOMY pa3Jeidy T€MbI JUCIUIUINHBL;
obJsacTn ®I0MyCK K JIaopaTOpHBIM paboTam B
«TexHonorus» B | Gopme cobeceoBaHuS;

COBpEeMEHHOI ®[IPOBEPKA IMPOTOKOJOB BBINOJHEHUS
cucreme o0mero | paboT B 1a0OPATOPHBIX TETPAIAX CTYACHTOB;
o0pa3oBaHusi e3aiura J1abOpaTOpHBIX paboT B

dDopmbl, (dopMe OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI U IIK-1,
CTPYKTYpa | | BBIIOJIHEHHUS KOHTPOJILHBIX 33 JaHUM. IK-2,
cojep:KaHne 3alIMTa KypcoBBIX paboT B (Qopme
3aHATHH Mo | OTBETOB HA KOHTPOJbHBIE BOIPOCHl U
TeXHOJIOTHH B | BBIIIOJIHEHUS! KOHTPOJIBHBIX 3aJaHUI
OCHOBHOH IIKOJIE

CrnenuajibHbI k-3,
e BOIIPOCHI [K-8
MeTOAUKHU 00y4YeHust
TEXHOJIOTHH

7.2. OneHo4YHbIe MaTepuabl AJ1s NPOBeeHHNS IPOMEKYTOYHOM aTTeCTAlUH

1. Cemectp 1 dpopma aTTecTanuu
5 cemecTp - 3au4et, 6 cemecTp - 3aueT, 7 ceMecTP — IK3aMeH

KauectBo ocBoeHMST MOAydsl CTyJE€HTaMU KOHTPOJHUPYIOTCS 3allUTOM
BBITIOJIHEHHBIX HMHAMBUAYAJIbHBIX 3aJaHui, KypCcOBBIX pPabOT W MPOEKTOB, B
COOTBETCTBYIOIIIMX CEMECTpax, a TaKKe »HK3aMEHaMH 10 JAUCUUIUIMHE 10
OKOHYAaHUU 00YUYEHUSI.

JIns KOHTPOJIA 3HAHUM M YMEHHM CTYJACHTOB HCIOJIB3YETCS PEUTHUHIOBAs
CUCTEMa, T.C. NPU OLIEHKE pabOThl YUUTHIBAIOTCA YCHEXU HE TOJBKO IpPU claue
9K3aMeHa, HO H TeKymel pabotel. Huxke mnpuBeAeHB! BHUABI KOHTPOJS U
MaKCHUMaJIbHO BO3MOXKHasi oreHka B Oamnax (mo 100-6GampHOl cucteme). B Hee
BXOJIAT:

1. Peiitunr pacuetHo-rpapuyeckux padot (PI'P).

2. PelTUHT BBITIOJIHEHUS U 3alIUTHI JJabopaTopHbIX padot (JIB).

3. Peilitunr sx3amena (9).

Pelitunr pacuetHo-rpaduueckoit padotel (PI'P) — 31O oleHka 3a perieHue
3a/la4y MHIUBUIyabHOTO 3afaHus. Ecnu 3aa4ya npaBUIIbHO pelIeHa M «CllaHa» B
CPOK, TO OHa OLICHMBAETCS B «max» OaJioB. 3aJaHusl, «CJAHHBIE C OMO3JIaHUEM,
orieHuBaeTcs Ha 25-50% MeHblIe B 3aBUCUMOCTH OT CPOKa BBIMIOJIHEHUS U ClIavd
3a/1aHUs.



PeATHHT BBITIONIHEHUS M 3aIHUTHI JJabopaTopHBIX padot (JIB) — 310 omenka
3a BBIIOJNIHEHUE, odopmileHne W 3amuTy JabopatopHoit pabotel. Ecmu
nabopaTopHas paboTa BBINOJIHEHA M «CAAaHa» B CPOK, TO OHA OLICHUBAETCS B
«max» OasioB. JlabopaTopHbie pabOThI, «CIAaHHBIE C OMO3JAaHUEM», OIECHUBAECTCS
Ha 25-50% MeHplIe B 3aBUCUMOCTH OT CPOKA BBIMIOJIHEHUS U CAAYH.

B koHume cemectpa mnoacuutbiBaercs — pedtuHr cemectpa  (PC),
MaKCUMaJIbHOE 3HaUeHue KoToporo 60 0asios.

CryaeHT AomyckaeTrcs K clade dK3aMeHa/3aueTa, €ClIM OH BBIMOJHUI BCE
3a/laHUsl B CEMECTPE U €CJIM €ro peUTUHT He MeHee 33 GalioB.

Maxkcumanbhblii peTHHT dk3ameHa (PD) — 40 GamioB. @opmy mpoBeaeHHUS
sK3amMeHa (YCTHO, MUChbMEHHO, M0 OuieraM, 06e3 OWIETOB U T,lI.) YCTaHABIIMBACT
JIEKTOp. DK3aMEH CUMTAETCS CAAHHBIM, €CIIM OIICHKA ero He MeHee 22 6aiioB. JTa
OIICHKA CYMMHUPYETCSI C PEUTUHTOM CEMECTpPa M TOJICUYNUTHIBACTCS OOIINIA PEUTHHT:
OP=PC+PD; o0mmii peHTHHT HE JOJKEH OBITh MeHbIe 55 0amioB, dYTO
COOTBETCTBYET OLICHKE «YJIOBJIETBOPUTEIBbHO». Ecnu oneHka sx3amena menee 20
OaJIJIOB, 3K3aMEH CUUTAETCS HE CAAHHBIM.

PelTUHT mooIIpsieT aKTUBHBIX CTYJIEHTOB JOMOJHUTEIbHBIMU OaJllaMH 3a
ydacTUe€ B OJUMIMUaJaxX, HamucaHue pedepaToB, BBHINOJHEHUE 3aJaHUM
MTOBBIIIEHHOM CIIOKHOCTH.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH CTYJIEHTOB OCYIIECTBJISECTCS IO
pe3yJibTaTaM BBITIOJIHEHHBIX JOMaNTHUX 3aaanuil (J13).

[TpomMexXyTOUHBI — IO pe3yjbTaTaM BBIMOJIHEHHUS pacyeTHO-TpapuiIecKux
3aJJaHUM ¥ TTPEIOCTABJICHUS KOHCIIEKTA OTACIBHBIX TEM Pa3AeioB JUCIUIIINHBI.

HrtoroBas onenka mo aucuumuinHe (PIIA ¢ OleHKON) BBICTABISIETCS C
YYETOM TEKYILEro U MPOMEXYTOYHOTO KOHTPOJISI B COOTBETCTBUM CO CJIEIYIOIIEH
IIKAJIOM:

55-70 6an0B — «yIOBIETBOPUTEIHLHOY;

71-85 6ai0B — «XOPOILIOY;

86-100 6anI0B — «OTIIUYHOY.

3. IlepeyeHb KOMIIETEHIUI U MHIANKATOPOB MX JTOCTHKEHUS, ONIUCAHHE KPUTEPUEB
OLICHUBAHMS KOMIIETEHIUI NPeICTABIAIOTCH B Ta0Jamnue

Koa YpPOBHU OCBOEHMSA KOMMNETEHLUMN

KoMNeTeHUMH, MpoaBUHYTHI Ba3oBbIit Moporosbiit He ocBOEHbI
MHOMKATOPbI " KoMreTeHuMn
OOCTUXKEHUS «OT/IMYHO» «XOpOLLIO» «Y[AOBNETBOPUTESIbH | «HEeyaoBETBOPU
KOMMeTeHUnn o» Te/lbHO»
(MOK) «3a4TEHO» «He 3a4YTeHO»




MNK-1,
MK-2,
MNK-3,
MK-8

lMonHOCTBHO
BbIMOJIHEHDI
TpeboBaHMA K
cdOpMMPOBAHHOCTH
KOMMETEHUMN B
pybpuKax «3HaTb»,
«YMETb», «BNAJETb».
0bHapyKunBaet
BCECTOPOHHeE,
cmMcTeMaTtmyeckoe m
rnybokoe 3HaHue
y4yebHoro matepuana,
yMeeT cBo60o4HO
BbIMOJIHATb
npaKkTnyeckue
3a4aHus,
npegycMoTpeHHble
nporpaMmMom,
cB0b60HO onepupyeT
NpMo6peTEHHbIMM
3HaHUAMMN,

YMEHUAMMN.

Brimonmae b
TpeOOBaHUS K
copMUpOBaHH
OCTH
KOMIICTCHIIUU B
pyOpuKax
«3HATH,
YMETBY,
«BJIAZIETHY c
HEOOJILIINMU
3aTpyIHEHUSIMU

TpeboBaHus K
chOPMMPOBAHHOCTY
KOMMETEHLNUN B
PYGpUKE «3HaTb» U
«YMETb». «BJIAJETb»
BbIMOJIHEHbI HE
MOJIHOCTbIO,
UCMbITbIBaET
TPYAHOCTU NpU
NPUMeHeHUN
3HAHUN, YMEHUN ,
nmetoTcs npobesibi B
Noy4YeHHbIX
3HaHUSAX, YMEHUSX

He
BBITOJIHEHBI
TpeOoBaHuUs K
c(hOpMHUPOBAHHOC
TH KOMIIETEHIIUU
B pyOpuKax
«3HATHY, KYMETH)
" «BTIANIETHY.
Marepuan
JIICIMIINHBI  HE
OCBOEH,
HEOOXOINMMBIE
HABBIKU U YMEHUS
HE TIOJTYYCHBI.

YKA3AHMUA 11O UX BBIITIOJTHEHUIO

OBIIIHE METOAUYECKHE YKA3AHUA

8. TEMATUKA KOHTPOJIBHBIX PABOT U METOAWMYECKHUE

[Ipn m3yuenun kypca «l'mapaBamka W TUAPONPUBOIA» CTYIAEHT-3a0YHHK

JIOJKEH BBITIOJTHUTD U 3aIIUTUTh JBE KOHTPOJbHBIE paboThl. [lepBasi KOHTpOJIbHAS
paboTa coaepKut 6 3aja4, BTopas - 3.

OCHOBHBIC pa3aCiIbl KypCa:
I. OcHoBHBIC (1)H3H‘{€CKI/IC CBOIMCTBa KHUIKOCTH.

II. I'mppocraruka.

B o0e koHTpoJbHBIE PA0OTHI BXOJAT 3aJa4d, OXBATHIBAIOIINE CIICAYIOIIUE

III. TunpaBnuyeckue CONMPOTUBICHUS U pacueThl TPyOOIPOBOIOB.
IV. Hcteuenne KUIKOCTH Yepe3 OTBEPCTUS U HACAIKU.

V. Hacocpsl.

V1. O0bemHbIE THIpaBIMYECKUE MAIMHBL. | uApaBIudecKue nepeaayu.

JInst xaxmoW W3 3amad JAaHO JIECATh BapHAHTOB MHQPPOBBIX HCXOTHBIX
JTAHHBIX.
Homep BapuanTa BbIOMpaeTcsi CTYACHTOM IO mocjeaHeil uugpe ero

mudgpa.




K xkaxmoli KOHTpOJNBHON paldoTe MaroTCs METOMWYECKHE YKa3aHUs K
pELIEHUIO 3a/1ay.

BBINTOIHEHHIO KOHTPOJIBHBIX PA0OT JOJKHO MPEAIIEeCTBOBATh H3YyUECHHE
TEOPETUYECKUX OCHOB COOTBETCTBYIOILLIErO pasjiena Kypca C HCIOJIb30BAaHUEM
PEKOMEH1yEeMOU JIUTEPaTypPhI.

[1pu BBIOJIHEHUU KOHTPOJIbHBIX pa00OT HEOOXOAUMO COOTIOIATh CIEAYIOIINE
YCIIOBUSI:

Paboty cneayer mucath OT PyKHM WJIM IeyaTaTh Ha OJHOM CTOPOHE JHCTA. DTO
HEO0OXOIUMO ISl PeLICH3UPOBaHUs U ucnpaBiieHnd. CTpaHUIIbl PYKOTIMCH JOHKHBI
OBITH TPOHYMEPOBaHBI. TEKCT YCIOBHS 3a7]a4M CIEAYET MPUBOAUTH MOJTHOCTHIO.
CrpaHullbl JOKHBI OBITH TPOHYMEPOBAHBI.

Pemenus nomKHBI OBITH KPAaTKUMH, HO HCUYEPHBIBAIONIMMU. Pemienune 3amad
HEOOXOMMO BECTH MOATAMHO, C MOSCHEHUEM KaXKJIOTO X0/1a PEIICHUSI.

[lepen BbIYMCIIEHMEM MCKOMBIX BEJIMYUH CJEAYET BHAYalle HAMKUCATh PACUETHYIO
dbopmMyity B OyKBEHHOM BBIPaKCHHH, 3aTEM TI0JICTABUTHh YHCIICHHBIC 3HAYEHUS BCEX
BXOJSIIIMX B HEE MapaMETPOB U MPUBECTH OKOHYATENIbHBIN OTBET. B MpuBOIUMBIX
pacueTHbIX (opMyrnax cieayeT TMOSCHITh BCE BXOIAIIME B HUX IMapaMeETpBhl.
O06o3HaueHHUsT BEIUYMH B paboTe IOJDKHBI COOTBETCTBOBATH IMPHUHSITHIM B
y4eOHMKaX 0003HAYCHUSIM.

Y Bcex pa3MepHbIX BEIMYMH [JOJDKHA OBITh MPOCTABIEHA Pa3MEPHOCTD.
Pa3mepHOCTh Bcex BEeIUMYMH BbIpakaeTcsa B MexayHapoaHou cucreme eaunui] CU
(I'OCT 9867—61). Ilpu pemienun 3amad cieayeT CIEAUTh 3a COOJIOJEHUEM
€AVHCTBA PA3MEPHOCTEH BEJIMYWH, BXOASAIIMX B Ty WM HMHYIO PACUETHYIO
3aBUCUMOCTh. 3HaY€HUE BceX KOdI(PPUIMEeHTOB cieayeT 00O0CHOBATH CCHUIKOM
HAa JUTEpaTypy C VYKAa3aHHEM aBTOpa, Ha3BaHMs MUCTOYHUMKA K HOMEpaA
CTPAHMUIIBIL.

[Ipu odopmieHun OTBETOB H pENICHWH 3a7ad 00sS3aTebHO BBHITIOJHEHUE
HE00XOJUMOT0 WJUTIOCTPAIMOHHOTO MaTepuaia (MOCTpoeHne rpaduKoB, CUIOBBIX
Y CKOPOCTHBIX MHOTOYTOJBHUKOB, CXEM MOTOKOB U T.1I.).

[Ipy mocTpoeHWM  pacyeTHbIX TpaUKOB HYXKHO  yKa3aThb  BEJIUYUHBI,
OTKJIa/IbIBa€MbIE IO OCSIM rpaduka, ¢ 0003HaYEHUEM UX Pa3MEPHOCTEN.

. Ueptexu k pabore, Kak MPaBUIIO, OHKHBI BBIMOJHITHCS HAa MUJUTUMETPOBKE U
BKJIEUBAThCS WM BIIUBATHCS B PaboOTYy.

B kon1e paboThl HEOOXOIUMO TPUBECTH CITUCOK JIUTEPATYPhI, KOTOPO MOJIb30BAJICS
CTYJIEHT B IIPOIIECCE BBITIOJIHEHHS pabOThl, C YKa3aHUEM aBTOPA, Ha3BaHUs, MECTA U
rojia U3JaHus.

K »Kk3aMeHy CTyIeHT [OOIyCKaeTcsi TOJIBKO MOCJE MOJNy4YeHUs 3adyeTa Mo
KOHTPOJBHOUN U JIa0OpaTOPHBIM paboTaM.

3AJJAHUE HA KOHTPOJIBHYIO PABOTY Ne 1

3AJTAYA 1

Ha puc. 1 npenacraBieHO HadallbHOE MOJOKEHUE THAPABINYECKONM CHCTEMBI
JUCTAaHIMOHHOTO yIpaBiieHus (paboyasi dKUIAKOCTh MEXIAY MOPIIHSAMHU HE CXaTa),
[Ipu nepememenun Beayiiero mnopmHs (ero auamerp D) BOpaBo KUIKOCTH
MOCTENEHHO C)KUMAETCS U J1aBlieHHE B Hell noBkimaerca. Korjga maHomeTpuueckoe
naBieHue P, gocturaer onpenerieHHOM BEIMYMHBI, CHJIa AaBICHHUS Ha BEIOMBIN



mopimieHb (ero awamerp d) cTaHOBHTCS OOJbIIE CHJIBI compoTuBieHHUS F,
MPUJIOKEHHOM K ITOKY Begomoro mopiiHsa. C 3TOro MOMEHTa MNPUXOAUT B
JIBW)KEHHE BIOPAaBO M BEIOMBIA MOPIHIEHb. JluamMeTp COENMHUTEIBHOM 4YacTh
murHApoB d, muHA b . Tpebyercst onmpenenuTs AMaMeTp Beayliero mopurHs D,
HEOOXOJIUMBIN ISl TOTO, YTOOBI MpHU 3aJaHHON BenmuyuHe cuibl F xoxg L oGoux
MOPIITHEH OBLT OJIUH H TOT XKe€.

KoaddurmeHT 00eMHOTO0 CKkaThs pabodeit sKuIKoCcTH NpuHITh by =0,0005
1/MI]a.
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Hocaeauss uugppa mudpa

0 I 2 3 4 5 6 7 8 9

Hcxonusie
JlanHbIE

d, 40 36 48 56 40 50 60 52 45 95
MM

L, 60 50 64 72 80 40 72 54 50 34
MM

d, 20 16 24 28 20 34 40 29 30 10
MM

b,Mm |5 2.2 2 2.4 3.8 2 2.3 2.5 2.5 1.75

F, 30.2 23.7 (34.6 |679 [19.8 |339 |[50.8 [35.6 |31.8 |13
kH

Yka3zaHusi K penieHuIo 3a1a4u 1.

Benomblii nopiieHs HayHET ABM)KEHUE BIPABO, KOIJA CWIA JABJICHUS HAa HErO
YKAJIKOCTHU CTAHET paBHOM cuiie TpeHus F, npuinokeHHou K wroky. Mexons us atoro,
CIeAyeT ONPENEIUTh MaHOMETPUYECKOE AaBieHue P, , Ipu KOTOpOM HAYHETCs
JNBHKECHUE BEAOMOTO INOPIIHA. [ HOCTMXKEHUS ITOTO AABIEHUS IIPU CXKATUU

) {
PR oy =P
4 4



KMIKOCTH BEAyIIMH TOPHICHh JO/DKEH TPOWTH HEKOTOPBIA MyTh gL
COOTBETCTBYIOIIMI YMEHBIIEHUIO MEPBOHAYAIBHOIO 00bEMa KHUJIKOCTU HAa BETUYUHY
g4 W, mocrie yero HauMHaeTCs IBIKEHUE 000X mopiiHei. [Tpr 3ToM 00beM KUIKOCTH,
BBITECHSIEMbIII U3 JIEBOM MOJIOCTU CHUCTEMBI, PaBE€H OOBEMY, MOCTYIMAIOMIEMY B
IIPaBYO NOJ0CTh. Ha OCHOBaHMM 3aJaHHOTO YCIIOBHSI JOJKHO BBIITOJIHATHCS] PABEHCTBO

C npyroii cTopoHbl —Ha OCHOBaHUH (POpMYJTbI KO PHUIIMEHTa 0OBEMHOTO CHKATHS

p/
}
rae W — nepBOHauyalbHbIA (MCXOAHBIA) OOBEM TUAPABIMYECKON CHUCTEMBI
JMICTAHLIMOHHOTO YIIPABJICHMUSI.
Hcnonb3ys 3TH ypaBHEHHUS, CIEIyET HAWTH UCKOMYIO BEJIMYMHY HEOOXOAMMOIO
ayaMerpa Beayiero nopuss D.
3AJIAYA 2

)
D/ =D =buw 'l

Ban nmamerpom D Bpammaercs Bo BTysnke aimHou L ¢ wactoron n. I[Ipu aToM 3a30p
MEX1Y BaJIOM M BTYJIKOM TOJIIUHON @ 3aI0JIHEH MACJIOM, HMEIOIIUM IIIOTHOCTh X
1 KMHeMaTH4ecKyto Ba3kocTs @ (puc. 2).

TpeOyeTcss ~ omnpenenuTh  BENMYMHY  Bpallalomiero  MomeHTa M,
00€eCIeynBaoNIero 3aJaHHYI0 YaCTOTY BPAILEHUS.

s ! i
m& \\ e,
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Pnc. 2
Hocaennsia nudppa mudpa
Hcxoausl

e 0 1 2 3 4 5 6 7 8 9




D, mm 200|450 |[300 | 400 |350 | 150 | 125 |100 |450 | 150
L, mm 250 | 300 (500 (800 |700 | 600 | 650 (300 |1000 |350
d, MM 14 |15 |2 3 25 |2 1,3 |16 3 1.5
r, Kr/m3 650 | 960 | 850 | 809 [900 | 910 | 920 |870 |900 (860
n,em2/c |01 |0,15 (0,15 (0,05 |0,07 [0,66 |0.9 0,14 |0,2 [0.06
n, I/mun | 800 100 [600 {500 (350 (700 |300 |660 | 900 [1500

Ykazanua k pewenuro 3a0auu 2
[Ipu pemenun 3anaun npumensierca Gopmyna Herotona ansa cunsl Tpenus F.
[TockonbKy TOJIIIMHA €0 Maciia Majia, MOKHO CUYUTATh, YTO CKOPOCTH U3MEHSIIOTCS B
HEM TI0 NpsMoJIMHEHHOMY 3akoHy. [Ipu 3tom rpamament ckopoctu dv/dh=v/d ,
CKOPOCTb Ha IOBEPXHOCTH BaJla paBHA JIMHEWHON CKOPOCTH BpAILLEHUS

P/
60
a Bpamaromuitmoment M = F D/2.
3ATIAYA 3
OnpenenuTh MOKa3aHUEe MAaHOBaKyyMMeETpa P, eciiu K ITOKY MOPIIHS MPUIIOKEHA
cuna F, ero quametp d, BeicoTa xxuakoctu H, minotHocts I (puc. 3).

e P
Puc. 3
WcxomH ITocnenussa mudpa mmdpa

pI€
F, xH 01 {02 |05 (04 [03 |06 |005]|0,08(025]0.7
d, Mmm 100 [150 (200 | 125 |60 75 100 |250 [160 {200
H, m 1,5 |2 1 13 |25 |14 |3 22 | 1.66| 2,55
r, kr/m? 600 | 850 {1000 | 880 (920 (960 | 870 |900 (870 (890




Yka3zanus K pelieHuIo 3a1a4u 3.
Hckomas BenuurHa gaBieHust P onpenenseTcs: U3 paBEHCTBA CUJIbI IaBJICHUS Ha
MOPILIEHb CO CTOPOHBI KUJIKOCTHU CUJIC JABJICHUS, IPUII0KEHHOM K IITOKY.
3AJIAYA 4
[M'uapaBnudecKkuil MOBBICUTENb AaBiIeHUS (MYIbTUILTUKATODP) (pUc.4) UMeeT
nopiieHs auamerpom D u ckayiky nuamerpowm d.

[g!

Tpebyercss ompenenuth, TOM KAaKUM HAYadbHBIM JaBICHHEM P; JI0HKHA
MIOJIBOANTHCS JKUAKOCTH MO OOJBIION MOPIIEHB, YTOOBI JaBlIEHHE Ha BBIXOJE U3
MYJIbTUILIMKATOpa ObLIO P-.

Tpennem B  yYIUIOTHEHUSX M BECOM IOPIIHS CO  CKalKOH  mpe-
HEOpeUb.

Ncxonubie [Mocnennsis mmdpa mmdpa

JlanHbIC 0 1 2 3 4 5 6 7 8 9

D, mm 100 [150 ]200 |125 |140 |180 |I110 |90 220 |70

d, MM 40 50 36 45 55 60 32 28 70 26

P,,MIla |5 8 |6 4 7 3 5 6 4 2

Yka3aHus K pelieHunio 3a1a4u 4
3amavya pemaercs Ha OCHOBE YpPaBHEHHUs PAaBHOBECHS CHJI THIPOCTATHUYECKOIO
JaBJIEHUS, JEHCTBYIOLIMX CHU3Y Ha OOJIBIION NOPUIEHB U CBEPXY HA TOPEL] CKAJIKH.
3ATAYA 5
BeprukanbHblli OUIMHAPUYECKUM pe3epByap Bbicotod H u  mmamerpom D
3aKpbIBAETCS MOJMyChHEpUUECKON KPBIIIKOM, coolIarolecs ¢ atmocpepoit uepes




TpyOy BHYTpeHHUM juamerpoMm d (puc. 5). PesepByap 3amojiHEH Ma3yToM,
IUIOTHOCTH KOTOporo X.= 900 kr/m>.

TpeOyercs onpenenunTh:
1. Beicoty nonmHsiTust Ma3yTa h B TpyOe npu noBbliieHnH Temreparypsl Ha t° C.
2. Ycunue, OTphIBAOLIEE KPBILIKY pe3epByapa IIpU M0IbEME Ma3yTa Ha BBICOTY /1 3a
CYET €ro pazorpena.
Koaddumment TemmepaTypHOro paciiupeHuss Ma3yTa MpUHSATh paBHBIM by
=0,00072 1/°C.

Iocnenussa mmudpa nmdpa
Hcxo ( ] p 3 4 N ( ] 8 g
D,m 2 2,5 1,8 1.5 |22 16 (24 |17 |23 1,3
H, m 2 3 LS (25 |22 |26 |32 |28 |31 1.2
d, Mm 250 | 300 | 150 |100 | 125 |75 350 | 250 |200 | 100
t,°C 15 20 25 10 15 20 25 15 10 25

Yka3aHus K pelieHrIo 3a1a4u 5

Bnauane HeoOXogumo ompenenauTb. O0bEM pe3epByapa, COCTOSIIMA U3
WIMHAPUYECKOH U nostycdepruyeckon yacteid. ITo OyneT nepBoHavadbHbII 00beM
MazyTa. 3aTeM, UCTIoNL3ys (hopMyiry KoadduipienTa TemiiepaTrypHoro pacimpenus by,
HAWTH MpUpalleHue 3TOro o0bema 3a CUeT €ro pacuiupeHus: npu Harpese Ha t°C.
[Tomenus HaieHHOE MpUpamnieHue oobema DY Ha IIoma b MOMEPEYHOTO CCUCHUS
TpyOBbI, NOJYYUM UCKOMYIO BBICOTY MOAHATHUS Ma3yTa h.

JInst HaXOXACHUST YCWIIMSI, OTPBIBAIOLIETO KPBIIIKY pe3epByapa OT IJIOCKOCTH
pazbeMa, HeOoOXOaUMO HaWTu 00beM Tena naBiieHus W (00beM, OrpaHHMYEHHBIN
TOPU30HTAIBHOM MJIOCKOCTHIO, MPOBEIEHHO 110 CBOOOHOM MOBEPXHOCTH Ma3yTa B
TpyOe, U moaychepruyecko KpbIKoi). DTOT 00beM OyJEeT COCTOATh M3 00bheMa



nunHApa quamerpom D. u BeicoTol (D/2+h) Munyc 06beM mosrychepsl quaMmeTpom

D 1 00beM MajIoro MIIMHAPA TUAMETPOM d. ¥ BBICOTOH 4.
Hckomoe yeuime Py =rgW
3AJIAYA 6

[Topuiens nuamerpom D uMmeer n oTBepcTHil nuamerpoMm dy kaxmaoe (puc. 6).
UIUHAPUYECKUE

OtBepcrus

pacCMaTpuBaThb

F

KakK

Puc. 6

BHEIITHHC
ko3 purentom pacxomga M = 0,82; MIOTHOCTE KUAKOCTH ' = 900 Kr/m>.

HaCcaJaKn

C

OnpenenuTs CKOPOCTh V TMEpEeMEIIeHUs TOPIIHS BHU3, €CIU K €ro IITOKY

npuioxeHa cuna F.

Iocnenussa nudpa mmdpa
Hcxo ( ] p 3 ] g d
D,mMm 50 55 60 70 100 | 80 110 | 140 | 200 | 125
d MM 2 5 10 8 12 6 10 8 12 4
n 5 3 2 6 4 8 5 10 5 8
F, xH 10 15 20 12 8 14 25 18 16 15

Yka3zaHusl K pellieHHIO 3a1a4H4 6
Crnenyer onpeaenuTb BETUYUHY JABICHUS MO TOPLUIHEM, ONIPEAETIAEMYIO CUIIOM,
MPUIOKEHHOM K MOPIIHIO, U TJIOIIA/IbI0 MTOPIIIHS 32 BEIUETOM CyMMapHOU IUIOIAIU
OTBEPCTUN. DTUM AaBJICHUEM U OYJIET ONPEACISITLCA PACX0T KUIKOCTU U3 KAXKIOTO
oTBepcTUs (Hacaaka), a CKOpPOCTb NEPEMEIICHHs] MOPIIHS BHU3 OINPEAETUTCS
JIeJICHUEM CyMMapHOT'0 pacxojia U3 BCEX OTBEPCTUH HA IJIOMIA b MONIEPEYHOT0 CeUeHUs

MOPIITHSL.



9. CAMOCTOATEJIbHAS PABOTA
IlepevyeHnb TeM, KOTOpPbI€ CTYA€HTbI JOLKHBI
popadoTaTh CAMOCTOSITEIBHO.

Paznen 1. TUJIPABJIMKA.

1.1. OcHoBHBIC U3MYECKHE CBOMCTBA XUAKOCTeWH. OmnpeneseHne KUIKOCTH.
Cunbl, ACUCTBYIOIIME HA XHUIKOCTh. JlaBleHWE B JKUAKOCTHU. YJEIbHBIM BEC,
IJIOTHOCTh, C)KMMAaeMOCTh, TEMIIEpAaTypHOE pacluupeHue. 3akoH HproToHa miid
KUJIKOCTHOTO TpeHUs. Bsa3kocTs. HEHBIOTOHOBCKHE XUIAKOCTH. Mozenp ujieanbHOU
KUIAKOCTU. JlaBlieHWEe HAaCBIIIEHHOrO TNapa >XHUAKOCTU. PacTBopeHHe Tra30B B
KUIKOCTH.

1.2. Ilpubopsl ans u3MepeHus: naBieHus. 3akoH Apxumena. [IlmaBanue Ten.
OTHOCUTENBHBIN OKOH KUIKOCTH.

1.3. ludpdepenimanpabie ypaBHEHHSI TBIKCHUS UACATHHON KUIKOCTH.

1.4. OcHoBBI THApaBIWYECKOrO MoAOOMsA. PacmpeneneHue cKopocTel 1o
CEUYEHUIO KpyIJIOW TpyObl Mpu JaMUHApHOM pexkume. OcoOeHHOCTH TypOyJIE€HTHOIO
IBWXKEHUA kuakoctu. Ilynbcamuu ckopocredn W gaBieHuil. PacrnpeneneHue
OCPEIHEHHBIX CKOPOCTEMN MO CEUCHUIO.

1.6. OcHOBBI TEOpPUM THUAPABIMYECKOrO0 Tmoao0us. MogenupoBaHue
TUAPABINYECKUX SBICHUM.

1.7. UcTeuenne ®UOKOCTH U3 OTBEPCTUH M HacaloK. McTeueHne KUIKOCTH U3
OTBEPCTUM B TOHKOW CTEHKE IIPU ITIOCTOSHHOM Hamope.
Koadbdummentsr cxarusi, ckopoct, pacxona. VicTedenwe KUAKOCTH dYepe3
UWIMHAPUYECKUM Hacanok. Hacaaku pazmuunoro tuna. Mcreuenne rmpu nepeMeHHOM
Harope.

1.8. Tlonsitue 00 ompeneneHUN >KOHOMUYECKH HAWBBITOJHEHINIEr0 TUameTpa
TpybompoBoga. Cudonnsiii TpybompoBoa. IlocienoBarensHoe W MapamienbHOE
coenuHeHne TpyOonpoBoJoB. CioxHble TpyOonpoBoabl. lloHsTHE O HeEmpsMoM
yaape. CnocoObl  ocnabieHuss  rujpaBinyeckoro  yaapa.  IIpaktuueckoe
MCIIOJIb30BaHUE THAPABINYECKOTO yiapa B TexHuke. (60 yacoB caM. pabOThI)

Pa3znen 2. HACOCEHI.

2.1. Ompenenenue Hamopa AeicTByolIero Hacoca. Tpedyemsiit Hanop. [ToTepu
sHepruu B Hacoce. KoaduumeHTsl mojge3Horo ACHCTBHS Hacoca. XapaKTepHUCTHKA
HEHTPOOEKHBIX HacocoB. OCHOBBI Teopuu mono0Ms u GOPMYJIBl TEepecuera.
KoaddunmeaTsr OBICTPOXOJHOCTA M THIIBI JIONMACTHBIX HacocoB. KaBuramus B
JIOMAcCTHBIX Hacocax. KaBUTallmoHHbIE XapaKTEPUCTUKH.

2.2. Cxema BUXPEBOTO Hacoca, MPUHIUN ACHCTBUS, XapaKTEePUCTUKU, 00JIACTH
PUMEHEHUSI.

2.3. IlopurHeBbie U TIYHXXEPHBIE HACOCHL. Y CTPOUCTBO U 00JIACTH MTPUMEHEHUS
MOPIIHEBBIX U TUTYHXKEPHBIX HacocoB. MuaukatopHas auarpamma. KIIJ[ mopiiHeBbIx
HacocoB. ['padguku nogauu u crnocoObl UX BhIpaBHUBaHUS. [nadparmeHHbie HACOCHI.

2.4YCcTpOoiCTBO M OCOOEHHOCTH POTOPHBIX HACOCOB PAa3jIUMYHBIX THIIOB: a)
POTOPHO-TIOPIIHEBBLIX; ©) TIUIACTUHYATHIX (IIMOEPHBIX); B) IIECTEPEHHBIX; T)
BUHTOBBIX. Ormpeznenenue pabounx oO0bemoB. I[lomaya u €€ paBHOMEPHOCTb.




XapakTtepucTuku HacocoB. PerynupoBanue momgaun. Pabora Hacoca Ha TpyOOIpOBO/I.

Pasnen 3.

OBBEMHBIN I'JIPOITPUBO/I.

3.1. Pabouue xuIKOCTH, TPUMEHSIEMbIE B TUAPONPUBOAX.

3.2. OOpaTUMOCTh POTOPHBIX HACOCOB U THUAPOMOTOPOB. ['HIAPOMOTOPHI
POTOPHO-NIOPIIHEBBIX, HIECTEPEHHBIX M BUHTOBBIX THUHOB. Pacyer KpyTsamiero
MOMEHTa U MOIIHOCTH Ha Bally rujpoMoTopa. PerynupoBanue paboyero oOnema.
BbICOKOMOMEHTHBIE THAPOMOTOPBL.

3.3. PacnpenenurtenbHble ycTpoilicTBa. Ha3zHaueHue, mpuHIUIT OEUCTBUA U
OCHOBHBIEC THIIBI (30JIOTHUKOBBIE, KpaHOBBIC, KiamaHHsle). Kmamanel. I[IpuHnmn
JNEUCTBUSI, YCTPOMCTBO U XapPaKTEPUCTUKU. J[poccenbHbIE YCTPOWCTBA, HAa3HAYCHHUE
NPUHIMIT ~ JECUCTBUST M XApakKTepUCTUKU. DuiubTpbl. [ MAPOAKKYMYIATOPHI.
I'mpponranmy.

3.5. IIneBMaTndecKne HUCIOJHUTENBHBIE YCTPOWCTBA, paCHpENeIuTeNbHas U
peryimpyomas annaparypa. Cpeacrsa IHEBMOABTOMATHKH.

CamocrosiTesibHAsA padoTa CTYICHTOB
Jomamnee 3apanue /13

JomaiHee 3ananue [[3 MOCBSIIEHO NOATOTOBKE K TEKYLIEMY KOHTPOJIIO

sHanuii TK nocne 4, 8 u 12 Heaenu. Tekyimuii KOHTPOJIb IPOBOAUTCS B BUJIC
MMCBMEHHOI0 TecTHpoBaHusl. Bonpock! k TectupoBanuto T npuBeneHsl B paszaeie
6.

IHoaroroBka k JiabopaTopHbIM padoraM 1 ogopmiieHHe 0T4eTOB JI3I

[TogroroBka k sabopatopHoit pabore u odopmieHue otuera JI3m
MIPOU3BOAMTCS JJIA MPOBEAEHUS TeKylero Koutposia 3HaHui TK 1o BeINMOIHEHHOM
nabopatropHoii pabore mocie 4, 8, 12 u 16 Hemenu. Tekylmuid KOHTPOJIb
IMPOBOJMTCS B BHUJAE YCTHOM 3allUTHl OT4YeTa Mo JjaboparopHoil padore OT.
Borpocsl k ycTHOM 3amuTe otyeta OT yKa3aHHBIM B paszjene 6.

CryaeHT AOMKEeH MOATOTOBUTH YEPHOBHUK OTYETa K JJabopaTOpHOM padorte,
T.e. chopmynupoBaTh 1€ib W 3aJa4d  BBINOJHEHHS paboOTHI, OIHUCATh
UCTOJb3yeMble B paboTe MpHOOpHl M MaTepHalibl, OMHCATh XOJ BBINOJHEHUS
KaXJ0ro JKCHEPUMEHTa, HApUCOBAaTh TaOJNWILbl Uil 3alMCH  MOJyYEHHBIX
pe3ynbraToB. [locie BbIMONHEHUST TaOOpaTOPHONW pabOThHI JesaeTcss BBIBOJ IMPH
CPAaBHEHUM AHAJTUTHUYECKUX BBIUMCIECHUHN C HKCIIEPUMEHTAJIbHBIMHU MOKA3aTEISMHU.
OT4er BBIIOJNHSETCS B OOBIYHOM TETpaaW W MOJANUCHIBAETCA MPENOJaBaTesieM
MIOCJIE 3aIUTHI JIA0OPATOPHOU PadOTHI.

10. Oueno4HbIe CPeACTBA I TEKYLIEro KOHTPOJIA yCIIeBAeMOCTH,

NPOMEKYTOYHOI AaTTeCTAlMM MO0 WTOraM OCBOEHUS] JUCHUILUIMHBI H
yueOHO-MeToAn4ecKoe o0ecnedeHue CaMoCTOSITEIbHOM Pa00ThI CTY/IEHTOB

Jnst Tekymiero KOHTPOJsi TeopeTudeckux 3HaHui ctyneHtoB TK B Buze
MUCBMEHHOT'O TECTUPOBAHUS pa3paboTaHbl KOHTPOJIbHBIE BOIIPOCHI.



IIncemenHbIN onpoc B BUuAe TectupoBanus T1.

. BHelIHue cuiibl, IEMCTBYIOIINE HA )KUIAKOCTb.

. MaccoBbie CHIIBI.

. Ennaunbl usmepenus gapiieHus B cucteme namepenus: CHU.

. Ecniu naBneHre OTCYUTHIBAIOT OT a0COFOTHOTO HYJISI, TO €70 Ha3bIBAOT:
. Kakoe naBneHne 0ObIYHO MTOKA3bIBAET MAHOMETP.

. Macca XUJIKOCTH 3aKJIFOUeHHas B €JUHHUIIE 00BheMa.

. CxMMaeMoCTh KUIKOCTH.

. BA3KOCTB KUJIKOCTH IIPY YBEJTMUYCHUU TEMIIEPATYPHL.

. YacTuIIbI )KUJIKOCTH, UCIIBITHIBAIOIINE HAMOOJIbIIIee HATIPSIKCHHE
CXKaTuA OT ACHUCTBUS THIPOCTATUYECKOTO JIABJICHUA.

O 0 1O\ LN K~ WK —

IInceMeHHBIN ONIPOC B BUAE TecTUpoBaHus T2.

10. " 1aBnenue, MpUI0KEHHOE K BHEIIHEN TOBEPXHOCTH KUIKOCTH,

nepeaeTcs BCEM TOUKaM 3TOM KUJKOCTH 1O BCEM HAIPABIICHUSIM

OJIMHAKOBO"

11. Kak npuioxxeHa paBHOJACUCTBYIONIAs THAPOCTATUYECKOTO JABJICHUS

OTHOCHUTEJILHO IIEHTPA TSHKECTH MPSMOYTOJIbHONU OOKOBOW CTEHKHU

pe3epByapa?

12. CrtocoOHOCTD IJIaBAKOIIIETO TENA.

13. Bec KUAKOCTH, B35TOM B 00BEME MOTPYKEHHOM YacTH CyJIHA.

14. Ilnomwane MOOMEPEYHOrO  CEUEHUS  MOTOKA, NEPHEHANKYJISIpHAS
HaIIPaBJICHUIO €r0 JIBUKEHUS.

15. YacThs nepumeTpa )KHUBOTO CEYEHUS, OTPAHUYECHHAsI TBEPIbIMUA CTEHKAMHM.

IIncsmeHHbIN onpoc B BUAE TectupoBanus 13.

16. O06beM KUIKOCTH, MPOTEKAIOIINN 32 EAUHUILY BPEMEHHU Yepe3 )KUBOE
CCUCHHE.

17. OTHOMIEHHE pacX0/1a )KUAKOCTH K IJIOIIAAN KUBOTO CEUEHUS.

18. OTHOMIEHHE )KMUBOT'O CEYEHUSI K CMOUYEHHOMY TIEPUMETPY.

19. JIBnxenue, npu KOTOPOM CKOPOCTh U JABJICHUE U3MEHSIOTCSA HE TOJIBKO
OT KOOPJIMHAT MPOCTPAHCTBA, HO U OT BPEMEHH.

20. EnuHULIBbI M3MEPEHUS PACX0/1a TOTOKA.

21. HeycranoBuBIIeecs JBUKEHHUE KUJKOCTH XapaKTEPU3YyETCs
YPaBHEHHEM. ..

22. 3nauenue korpPunmenta Kopuonuca ajis raMuHapHOTO peKUMa
JBUKEHUS KUIKOCTH.

IInceMeHHBIN ONPOC B BUAE TecTUpoBanus T4.

23. 3nauenue koxppunrenta Kopuonurca s TypOyJIEHTHOTO pexuma
JBUKEHUS KUIAKOCTH.

24. Ha xakue BUIIbI JETATCS TUAPABINYECKAE COMPOTUBIICHUS ?

25. I'te ckopoCTh ABMKEHUS JKUJIKOCTH MaKCUMAaJIbHA TTPU TAMUHAPHOM
pexume?



26. Kputnueckoe 3HaueHHe yncia PeiiHombaca.

27. llns gero cyxut ¢popmyna Beticbaxa-/lapcu?

28. CKOpPOCTb UCTEYEHUS KUJIKOCTH YEPE3 OTBEPCTHE.

29. Pe3koe NOBBILICHUE NABIEHUS, BO3HUKAIOIIEE B HAIOPHOM
TpyOOINpPOBO/IE MPU BHE3AMTHOM TOPMOXKEHUU pab0odel JKUIKOCTH.

30. Touka nepecedyeHust KpUBOM MOTPEOHOTO HAMOPA C XapaKTEPUCTUKOM
Hacoca.

Texymuii kouTposk 3Hannii TK 110 BeIMoSTHEHHOM 1a00paTopHOit padoTe
MIPOBOAUTCS B BUAE YCTHOU 3aluThl oTuera OT.

Bonpocs! ans yctHo# 3amuthl otuera Orl:

1. Knaccudukamus >KuaKoCTeH.

2.11oHATHE HECKMMAEMOCTH KUIKOCTH.

3.UeMm OTIMYArOTCS KanenbHbIE KUJIKOCTH U Ta3bl?

4 IToHATHI NaeaTbHON U HBIOTOHOBCKOM JKHIKOCTEM.

5.@u3nyeckasi CyluHOCTb MOHITUN INIOTHOCTH, JJABJICHUS, BI3KOCTH,
MMOBEPXHOCTHOTO HATSKCHUSI.

6.UeM paznuyaroTcs MacCOBBIE M TOBEPXHOCTHBIE CHJIIbI?

7. IlpuGopsl 1y1st U3MEPEHUS 1aBJICHUSI.

Bomnpock! a5 ycTHO# 3amuTthl otuera OT12:

8.I'mapocratnyeckoe JaBJICHUE.

9. EnyHULIBI U3MEPEHHS THIPOCTATUYECKOTO IABJICHHUS.

10.CBolicTBa ruJIpOCTaTUYECKOTO TABICHUS.

11.Kakue mpuOopbl HCTIONB3YIOT JJIs1 H3MEPEHUS TaBJICHUS?

12. Kputepuu cyuiecTBOBaHUS JaAMUHAPHOTO U TYpOYJIEHTHOTO ABUKEHUS
JKHAJIKOCTH.

Bonpocs! ans yectHo# 3amutsl otuera O13:

13. TypOyJ€HTHOCTb U €€ OCHOBHBIE CTATUCTUYECKNE XAPAKTEPUCTUKH.
14.0cob6eHHOCTH JaMUHAPHOTO JIBUKEHHUS.

15.0cobeHHOoCTH TYpOYJIEHTHOTO JIBHKEHUS.

16. YpaBHeHue bepHyum 11 CTPYMKHU UIC€ATbHOM KUIKOCTH.
17.YpaBuenue bepHynu 11 CTpyiku peanbHo )kuakoctu. ['paduk
ypaBHeHUs bepHyun.

18. YpaBuenue bepHysn 15 MOTOKA peanbHOM XKuakocTu. ['paduk
ypaBHeHUs bepHyIn.

Bomnpocs! s yctHo# 3amuthl otuera O14,5:

19.I1oTepu Hamopa B TpyOax.

20.®opmyna [apcu u ko3 PULMEHT TOTEPHh Ha TPEHUE T10 JITTUHE.
21.IllepoxoBaTOCTh CTEHOK a0COIOTHASI © OTHOCUTEIIbHAS.
22.JlaiiTe onpeaeaeHue MECTHOIO COIIPOTUBIICHUS, HA YTO TPATUTCS
HHEPrus MOTOKA IIPH €ro NPeoA0IECHUN?



23.Kak BBIUNCIAIOTCS TOTEPU HATIOPA U AABJIEHUS HA MECTHBIX
COMPOTUBJICHUSX?
24.B3auMOCBSA3b BIUSHUS MECTHBIX COITPOTUBIICHHUM.

Bonpocs! ans yctHo# 3amuthl otuera OT16:

25. OmnpeneneHue TMOHATUN: OOBEMHBIM, BECOBOM W MAaCCOBBIM pacxof,
pacxoioMep, Harop KUIKOCTH;

26. Tunsl pacxogOoMepOB KUAKOCTH, YCTPOHUCTBO U MPUHIIUIT PAOOTHI;

27. CxeMa ApOCCeNbHOr0 pacXxooMepa, MPUHIUI padOThI;

28. YpaBHeHue bepHyum Wisi IpOCCEIbHOTO PACX0I0MeEpPa;

29. @opMyna TEOPETUYECKOTO pacxoAa >KHUAKOCTH Yepe3 JIPOCCENIbHbIN
pacxogomep, ee 000CHOBaHUE.

30. 3aBUCUMOCTh 0OBEMHOTO PACX0/ia )KUIKOCTH OT uncia PeitHombaca

Bomnpocs! s yctHOM 3amuTsl otuera Or17:

31. OmpeneneHnue MOHATUM: HAacoc, 0ObeMHasl MoJ1ava, MOIIHOCTh, HAIOp,
KIIJI nacoca.

32. 'uapaBiaryecKue HacOChl, UX KiIacCHU(PUKaLus.

33. VYcTpoilcTBO M MPUHLUI PabOTHI JOMACTHBIX M OOBEMHBIX HACOCOB
pa3IUYHBIX TUIIOB.

34. Pabouune XxapakTepUCTUKH Hacoca.

35. IlepeHocHas, OTHOCUTENbHAasI U aOCOJIOTHAs CKOPOCTU. TpeyroiabHUK
CKOpPOCTEH LIEHTPOOEKHOT 0 Hacoca.

36. HacocHas ycraHoBKa, Ha3HaueHUEe. OCHOBHbBIE MTOHATHS U YPaBHEHUS.

Bomnpocs! qis yctHoM 3amuTsl otdyera OT18:

37. OcCHOBHBIE TIOHATHS W TEPMUHBI 1O Teme «[ UapOpUBOIBD.
Knaccudukanus rugponpuBoI0B.

38. YCTpoWCTBO M MPUHIUIT pabOTHI TUIPOABUTATENEH MOCTYNATEIbHOTO,
IIOBOPOTHOT'O W BPAlIaTEIbHOTO JEHCTBUS.

39. IlpuHIUMIUaNbHBIE CXEMBbI THIPONPHUBOAOB, OCHOBHBIE AJIEMEHTHI, UX
(GyHKIHOHATBHOE Ha3HAYCHHE.

40. OcHOBHbIE pacueTHbIe (PopMyIibl O TeMe «[ UAPONPUBOABDY.

41. Ilpumepsl NPAKTUYECKOTO MCIOJIb30BaHMS TMIPONPHUBOJA B MAIMHAX U
MEXaHU3Max.

BapuaunTtsl 3aganuii 141 pedgepaToB
Bapuanrt 1

Bomnpocsr:

1. IT1OTHOCTH ¥ yAEIbHBIN BEC KUJIKOCTH.

2. CKUMaeMOCTh ¥ TEMIIEPATYPHOE PACIIUPEHUE KUIAKOCTH.
3. BA3KOCTh KHOKOCTEHN

4. Cuiibl, IEUCTBYIONIUE B KUIKOCTH.



5. 'mapocraruka. CBOMCTBA TMAPOCTATUYECKOTO AABICHMUS.
6. PaBHOMEpHBIN IyTEBOM PACXOA.

Bapuanr 2

Bomnpocsr:

1. Juddepenunanbabie ypaBHEHHS paBHOBECHUS KUIKOCTH.

2. OCHOBHOE ypaBHEHHE TUAPOCTATUKH.

3. IIbe30MeTpUUECKUI U TUAPOCTATUYECKUA HATIOPHI.

4. OnpeneseHne CUIbl JaBJICHUS HA MIIOCKUE TTOBEPXHOCTH.

5. OnpeneneHue CUilbl 1aBI€HUSI HA KPUBOJIUHEWHBIE TIOBEPXHOCTH.
6. 3akoH Apxumena. [InaBanue Tein.

Bapwuanrt 3

Bonpocer:

1. OCHOBHBIE NOHATHS THAPOANHAMHUKHU.

2. YpaBHEHHE HEPA3PBIBHOCTH.

3. YpaBHeHue bepHyun 11 CTPyHUKU UE€AIBHOM )KUIKOCTH.

4. YpaBuenue bepHyinu nis cTpyiku peanbHOM kuakocTu. I'padux
ypaBHeHHs bepHysu.

5. Pacdet kopoTKuX TpyOOIIPOBOIOB.

6. Pe:XUMBI IBUKEHUSA KUIKOCTEH.

Bapuanr 4

Bomnpocnr:

1. OcHOBHOE YypaBHEHUE PABHOMEPHOTO JBUKEHUS.

2. I'mppasnnueckue norepu. ®opMysisl 1u1s1 ONpeACIeHU
TUAPABINYECKHAX ITOTEPD.

3. I'mppaBnnueckoe mogenuposanue. Kpurepuit HerotoHa.
4. Kpurepuu rugpasinuueckoro noaoous: @pyna, diinepa,
Petinonnca.

5. PeXUMBI IBMKEHUS JKUIKOCTCH.

6. Oco0eHHOCTH JIAMUHAPHOTO JABHKEHUSL.

Bapuant 5

Bonpocsr:

1. OcobenHocTu TypOyJIEHTHOTO JBHKEHUS.

2. I'padux Hukypanze.

3. Knnaccudukanus tTpy6omnpoBogoB. Moayib pacxoja.

4. I'mapaBiInyecKue XapaKTEPUCTUKHU TPYOOIPOBOIOB.

5. Pacuet niimHHBIX TPyOONPOBOAOB(IIPOCTHIX U CIOKHBIX ).
6. PacueT KOpOTKUX TpyOOIIPOBOJIOB.

11. KoHTpOJIbHBIEC BONIPOCHI



1. XKunkoctr. OCHOBHBIE (PU3HUYECKIE CBOWICTBA PEATTHHBIX YKUIKOCTEH.
2. Knaccudukanyst cu, IeHCTBYIOMMX B KUAKOCTH. [IprmMepsr.
3. [HaBnenuie. EquHULIBI N3MEpEHUs] TABIICHUS, UX XapAKTEPUCTHKA, CBSI3b MEXKIY

4. I'mapoCTaTHYeCKOE AaBIICHHUE U €TO CBOKCTBA.

5. HuddepeHimanbpabie ypaBHEHUS PABHOBECHS KUIKOCTH (YpaBHEHUS Diiepa).

6. OCHOBHOE ypaBHEHUE TUAPOCTATUKU U €TO MPAKTUYECKOE IIPUMEHEHHE.

7. 3akoH Ilackanga u ero mpuMEHEHHE B TeXHUKE. [ 'MapaBiIMuecKkuil mpecc:
yCTPOMCTBO, MPUHIIUIIBI pAOOTHI.

8. IloBepXHOCTH pABHOTO [IaBJICHUS B TMOKOAIIEMCS, BpalAOIIEMC H
JIBHKYLIEMCS COCYIaX.

9. PaBHOBecHe XUIKOCTH B COOOIIAFOIIMXCS COCY/IaX.

10. AGcomoTHOE, MAaHOMETPUYECKHE, BAKyyMeTprdeckoe aaBieHus. [Tpubopsr mis
U3MEPEHNS 1aBICHUS.

11.Cuna abCcomoTHOTO U M30BITOYHOTO AABICHUS KHUIKOCTH Ha TUIOCKYIO CTCHKY.
HenTp naBnenus. Smop nasienus. [ Ipumepsr.

12.Cuna abcoOTHOrO M U30BITOYHOTO JABJICHUS KUAKOCTH HA [IWJIMHIPUYECKYIO
cTeHKy. Teno nasienus. [Ipumepst.

13.Cuna Apxumena. Y cioBus I1aBaHus TEJL.

14.OcHOBHBIE MOHATHS U ONPENECICHUS: YCTAHOBUBILNECS U HE YCTAHOBUBIIIHECH,
PaBHOMEPHOE M HEPABHOMEPHOE, HAIIOPHOE U HEHATIOPHOE IBU>KEHUE KUIKOCTH, JINHUS
U TpyOKa TOKa, AJIEMEHTApHAs CTPYHKa, )KUBOE CEYEHHE TTOTOKA, CMOYEHHBIH MEpUMETD,
TUJAPABIMYECKUHN PAIUyC.

15.Pacxon xxunkoctu. CpeaHsisi CKOPOCTb. Y paBHEHUE HEPA3IEIEHHOCTH TIOTOKA.

16.Pexxumbl qBMKEHUS )KUAKOCTH. Pacnipenienenne ckopocTeil pyu JIAMUHAPHOM U
TypOyJICHTHOM JIBM>KEHUH >KUAKOCTH. UnCIo v kpuTepuii Pelinomnbica.

17.Hanopsl KUIAKOCTH: T€OMETPUYECKUM, MbE30METPUUECKUNA CKOPOCTHOM,
TUAPOJIUHAMUYECKUHM.

18.YpaBHenne bepHyim 11 3J1EMEHTAPHON CTPYWKH MACATBbHON KUAKOCTH.

19.YpaBHenue bepHymnum [ MOTOKA XKHUJIKOCTA U €ro MPaKTUYECKOe
IpUMEHEHUE.

20.ITotepn Hamopa »HUIKOCTH Ha MECTHBIX CONpPOTHUBICHUAX. Dopmyiia
Hapen. KoadduumieHTsl MECTHBIX CONPOTHUBICHHM. OKBUBAJIEHTHAs JJIMHA
MECTHOT'O COTIPOTUBIICHHS.

21.Tlorepu Hamopa >KUIKOCTU Ha TPEHHUE MO AiuHe TpyoornpoBoaa. Dopmyia
Hapcu. KoadduimeHTsl MECTHBIX CONPOTHUBJICHWM. OKBUBAJIICHTHAs JJIMHA
MECTHOI'O COIIPOTUBIICHHUS.

22 .Tlotepu Hamopa KUJIKOCTH Ha TPEHHUE T0 JUTHHE TpyOornpoBoaa : opmyia
Hapcu-Beiicbaxa. KoagduimeHT rupaBIndeckoro TpeHUsI U €ro 3aBUCUMOCTD OT
yrcna PeitHonpAca 1 mepoxoBaTocTu Tpy0. O6nacTu TeUeHUs )KUIKOCTH.

23.Tlpubopbl W3MEpPEeHHsS] CKOPOCTH W pacxofia IBWKYIICHCS >KHIKOCTH:
TpyOuaTslii BogoMep BeHTypu, auarpamma, COIUIO, TUAPOAMHAMUYECKUE TPYOKU
[Tuto u Ilpanaris.

24.I'unpaBnnueckuid ykioH. @opmymna le3n.



25.cTeueHune KUAKOCTH YEPE3 MaJloe OTBEPCTHE B TOHKOW cTeHke. CxaTue
ctpyu. Koapdunments ckopoctu u pacxoaa. Mictedenne sXUIKOCTH MO YPOBEHb.

26.HcteueHne KUIKOCTH Yepe3 HacaAakh. Tumbl Hacaaok. Kasurarus.
[IpumeHeHne HacaJoOK B TEXHHKE.

27.Ha3znauenue u knaccuukamus TpyOonpoBogoB. OCHOBHBIE MPUHIUIIBI
pacdeta TpyOOnpoBo0B. [ 'uapaBirueckuil pacuyer IpocToro TpyoonpoBoaa.

28.I'mapaBnuueckue XapaKTEePUCTUKHU TpyOOIpoOBOJA. Cudonnbie
TpyOonpoBobl. [IpakTrueckoe ucnosib3oBaHue Cu(pOHOB.

29.I'uppaBnuueckuii ynap, ero tumnbl. @opmyna JKykoBckoro. CKOpocTh
CHIKEHMSI YJIapHOro JaBiieHUs. lcrnonap30BaHME TUAPABIMYECKOrO Yylapa B
TEXHHKE.

30.I'mapaBnuyeckre MaluHbl, UX KJIacCUPUKAIMSA U 00J1aCTh TPUMEHECHHS.

31.Hacocsl. Texunueckue U paboyne XapaKTepUCTUKN HACOCOB.

32.Hanopsl HacOCHOM ycTaHOBKH. PacueT HACOCHOM yCTaHOBKH.

33.Jlonacmuvie Hacochl. YCTpPOWCTBO, paboTa, XapaKTEPUCTHUKUA HACOCOB,
OO6mactTb NPUMEHEHHUS.

34 . 1lenTpoOexkHbIe HACOCHL. DJIEMEHTBI TEOPUHU pabOYEro Koyeca. Y paBHEHUE
Ditnepa, [logaua, momnocts, KIIJI Hacoca.

35.006bemuble Hacochl. [IpuHIMNO NEUCTBUSA, HAIMOp, MOJaya, MOUHOCHD,
KII/I, BeIcOTa BCachIBAHMSI.

36.06vemubie  HACOCHI: TIOPUIHEBBIE, IUIYHXKEpPHbIE, IlIecCTepeHYaThIe,
POTOpHBIE, nuadparMeHHbIe, KyJIAYKOBBIE. Crnioco0bl YMEHBILIECHUS
HEPAaBHOMEPHOCTH MOJAYH.

37.0cobbie KOHCTPYKIIMH HACOCOB M BOJOIMOABEMHBIX YCTPOUCTB: IPIUQPTHI,
TUAPABINYECKHE TapaHbl, THIPOMOHUTOPHI, 3€MJIECOCHI, UX YCTPOUCTBO, IPUHIIUI
JeNCTBUA, 00J1aCTh TPUMEHEHUS.

38.I'uapaBnuueckue TypOUHBI. Knaccuduxanus, TEXHUYECKUE
XapaKTePUCTHKH, 00JIaCTh MPUMEHEHUS.

39.Vempoticmeo, npuHun pabOThl peaKTUBHBIX TYPOUH: OCEBOM, paualbIio-
0CEBO M JuaroHanbHOM. Pabounii mpolecc B peakTUBHBIX TypOUHAX.

40.AxTUBHAsE THUApaBIWYECKas TypOWHA: YCTPOMCTBO, NPUHIUI pPadOTHI.
Pabounii npoiiecc B akTUBHBIX TYpOHHAX.

41.I'unponpuson;: Kjaccudukanus, Ha3Ha4YEeHUE, TEXHUYECKUE
XapaKTEPUCTUKH, 001aCTh MPUMEHEHHS.

42 TlpuHuMnuaiabHble CXE€Mbl W KOHCTPYKIIMM OOBEMHOTO THIPOIPHUBOA.
[IpakTHueckoe UCIIOJIb30BAaHUE THIPONPHUBO/IA B TEXHUKE U IPOU3BOJICTBE.

43.TuapoaguHaMUYecKue  TPHUBOJBI:  YCTPOWCTBO, MPUHIMI  PAOOTHI,
HazHayeHue. O61acTh NPUMEHEHUSI.

44 I'mpposHeprernueckue pecypebl Poccun W mupa:  COCTOSIHUE M
NEPCIEKTUBBI UX UCIOJIb30BAHMUS.

45.Knaccudukanus TUAPOIICKTPOCTAHIUNA: TUIOTUHHBIC, JACPUBALIMOHHBIE,
TUAPOAKKYMYJISITOPHBIE, MPpUIUBHBIE. OCHOBHBIE COOPY>KEHHS U 000pYAOBAHHUE.

46.BaxkHeme TrUOpPOTEXHUYECKHE  coopyxkeHus Poccum wu mwpa.
DKOJIOTHYECKHUE MPOOJIEMbI THIPOIHEPTETUKU.



47.B0300HOBIIIEMbIE MCTOYHUKU SHEPTUU (MOPCKHE BOJIHBI, MPUJIMBBI H
TEUEHUSI, BETEP, COJIHIIC) U UX NMEPCIEKTUBBI B SHEPrONOTPEOICHUU.

8. YU EBHO-METOANYECKOE U TH®OPMAIINOHHOE
OBECHHEYEHUE JUCIUIIJIMHBI MOAYJIA)
8.1. IlepevyeHb OCHOBHOM Y4eOHOM JINTEPATYPbI

1. Kynunos, B. A. 'mapasnuka : yue0. mocobue Jijisi CTyI€HTOB By30B / B.
A. Kynunos, 3. M. Kapramos. M.: Beiciias mikoina , 2006

2. repennuxt, [. B. ['mapapnuka. — 3-e u3., nepepad. u gom. — M. :

Komoc, 2005. — 656 c.

3. 'mapaBiauka, BojlocHaOKeHHUE, KaHATU3aMK : 4-¢ u3., nepepad. u gor. /

B. U. Kanmunyn, B. C. Kenpog, F0. M. Jlackos, I1. B. Cadonos. — M. :

Crpointuznar, 2001. — 97 c.

4. T'mapaBnuka, TUAPOMAIIMHBI U THAPOIIHEBMONPHUBO: Y4yeOHOEe mocodue
g By3oB/ o pen. C. I1. Crecuna. — M.: Akagemus, 2005. -336 c.

5. Maromenos I''M. Jlekuuu 1o rugpaBiauKe W THAPABINYECKUM MAalllMHAM.
VYuebnoe nocodue.- Maxaukama: II'TIY. 2008. — 133 c.

6. Maromenos I'M. I'mapaBnuka u ruapaBiaMdeckue MamuHbl. Kpatkuii
TEPMHUHOJIOTHYECKUH clloBapk. - Maxaukana: [I'TTY, 2004. —26c¢.

7. MaromenoB ['M. IIpakTUKyM TI0 THIOPABIMKE W THUAPABINYECKUM
MaImuHaM. YdeoHoe mocooue.- Maxaukana: JII'TTY. 2013. — 60 c.

8. MaromenoB I''M., AmkanbexkoB M.I'. T'mapaBiauka u rugpaBiIddecKue
MAaIIUHbL: Y4eOHO-METOINYECKOE O0COOUE M0 U3YUEHUI0 TEOPETUYECKOT0 Kypca U
BBITIOJIHEHUIO KOHTPOJIbHOM paboThl. — Maxaukana: JII'TIY, 2000. — 60 c.

9. I'mapasnuka u ruapornpuBon/ B.C. ynun, A.I'. bopymenckuii, A. H. 3aps.
— M.: Henpa, 1991.- 330 c.

12.2 lonoJiHUTEIbHASA JIUTEpaTypa:

l. Apycramosa Ll. T., IBannukoB B. I'. 'ugpasnuka: YuebHoe nmocodue
IU1s1 CTYJIEHTOB BY30B. — M.: Heapa, 1995. — 198 c.
2. ['unpaBnuka, rUAPOMAIIMHBL U TUAPONPUBOABL: Y4eOHUK i By30B/ T. M.

bamra, C.C. Pynues, b.b, Hekpaco u ap. — M.: Mammnoctpoenue, 1982. — 423 c.
3. HomraueB .M., Jleiiko B.C. OCHOBBI T'MIpaBIMKKA U TUAPONPUBOA. — M.:
Crpoituznar, 1981. — 183 c.

4. Hpobuuc B. ®. I'mapasiauka, ruapaBIndecKre MaIlMHBL: Y4ueOHOoe mocobue
U1 cTyAeHTOB 1en. By30B/ moa pea. M.b. Cymisl. — M.: [IpocBemenue, 1987. —
191 c.

5. KoncrantunoB H.M. wu gp. IT'ugpaBnuka, THIPOIOTHSA, THIAPOMETPHUS:
VYuebnuk s By30B. B 2-x 4. U.1. O6mue 3akonbl. — M.: Beicimas mkoira, 1987. -
304 c.

6. Kpusuenko I'.. I'mapaBnudeckue mMamuHbl. TypOUHBI U HacOCHl: YUeOHHUK
JU1s By30B. — M.: OHepreruka, 1978. -320 c.

8.3. Ilepeyenb UHTEpHET-pEeCypCcoOB, HEOOXOAUMBIX /IJIsl OCBOCHUSA TUCUMILIUHbBI
(Mmony.ist)
1 OBC IPRbooks;



CereBas anektponHas onbnuorexa. IbC «Jlanby;
baza nannbix u3narennctBa «Elseviery;

ba3a maHHBIX U3MATENBCTBA «Springeny;
Hammonanwsnas anmekTponHas ounonnoreka (HOb6)2.

N =~ W

8.4. [lepeuenb uHGPOPMANMOHHBIX TEXHOJOTHH 1 POrPAMMHOI0 OOecne4YeHust
Jnst  ocyumiectBieHuss 00Opa3oBaTENbHOrO Ipolecca MO AMCHUIIMHE HEO00XO0IUMO
WCIOJIb30BaHUE CIIEYIOIETO JUIIEH3UOHHOTO U CBOOOIHO PaclpOCTPaHsIEMOro MPOTrpaMMHOIO
o0ecrieyeHns1, B TOM YHUCIIE OTEYECTBEHHOTO NMPOU3BOACTBA!
1. DOnekTpoHHass OubOIMOTeKa Kypca, KOHCIEKTHl JIEKUWH, 3aJaHus IS

MPAKTUYECKUX 3aHATHH W CAMOCTOSTENbHOW pabOThl, BapHAHTHI TECTOBBIX 3aTaHHUMA IS
MPOBEPKU TEKYIIUX U OCTATOUYHBIX 3HAHUI CTYAEHTOB, BapHAaHTHl 3aJaHUN ISl TEKYLIEro U
MIPOMEKYTOYHOT'O KOHTPOJISI 3HAHUN 00yJaronuxcst

2. KommnbrorepHoe u mynbTumeuitnoe obopynosanue JII'TIY.

Omneparmonnsie cuctembl Windows 7, 10.

MS Office 2007/2010.

Apxusatopsl: WinRar, WinZip

AnTHBHpYCHBIE cpencTBa: Kaspersky

[Tporpammer 1151 paboThI ¢ H300pakenneM: AcrobatReader

[Tporpammsbl anst pabotsl ¢ Internet u snekrponHoi moutoi: Opera, Microsoft Internet
Explorer, Google chrome, Mazilla FireFox

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHHUE JUCIUIIJINHBI
Jlst ocyiecTBiIeHHsI 00pa30BaTeIBLHOTO MPOIiecca MO AUCIHUILTUHE UMEIOTCS Ay IMTOPHH,
OCHallleHHbIE Bceil HeoOxonuMmoil MebOenpto, mpubopaMu M HHBEHTapeM. [l OTAenbHBIX
3aHATUNA ayJUTOPUH OCHAIIEHBI MPOEKTOPOM, HOYTOYKOM W HMHTEPAKTUBHBIM JSKpPaHOM st
neMoHcTtpanu - ciaiiio. B UOMUTO JI'TIY wumeercs TexHONMapK «YHHUBEPCAIbHbBIX
e JAarorHYCCKUX KOMIICTCHIIHMID.

B nabGopatopun «I'mapaBivku U TUAPABIMYECKUX MAIIMH» YCTaHOBJICHO
cienyroiiee o00pya0BaHuE:
1. 7 nabopaTopHBIX YCTaHOBOK JUIS  U3YYEHHS OCHOB THJPOCTATHKH,
TUAPOJIMHAMUKH, THIPOHACOCOB, THIPOTTPUBOJIOB,
2. UudopmanimoHHbie CTEH I [0 OCHOBHBIM pa3jiefiaM JUCIHUILTAHBL.
3. 'mapoobGopynoBanue At U3MEPEHUS JaBICHUHN U PacX0/ia >KUIKOCTEH
4. MynbTUMEIUUHBIN POEKTOP.
5. KaOuHeT KOMIBIOTEPHBIX TEXHOIOTHIA.
6. Bupryanbabie mabopatopabie paboThl «I uapomMexanTkay

10. METOANYECKHUE YKA3AHUS UISI OBYYAIOLIUXCS IO OCBOEHUIO
JUCHHUITJINHBI
[Ipucrynas Kk U3y4eHHUIO TUCIUILIMHBI, 00YJarOIUMCs 1IeNIecO00pa3HO 03HAKOMUTHCS C ee

paboueld TporpaMmoid, y4deOHOW, HAyYHOHW M METOIWYECKOW JIUTepaTypod, HUMEIONICHCS B
OMOJIMOTEKEe YHUBEPCUTETA, a TAKXKE C Mpe/jIaraeMbIM MEPEYHEM 3aJaHUH.

Pekomenoayuu no nodzomoeke K ayoumopHviM 3aHAMUAM

JlekyuonHble 3aHaAMUA

YMeHue CcoCpeloTOYEHHO ClyuiaTh JIEKUWH, AKTHBHO BOCHPUHUMATH H3JIaracMble
CBEJICHUSI — 3TO BAXKHEWINIEE YCIOBUE OCBOCHMS NaHHOW AUCUHUIUIMHBL. Kaxnmas w3 Jexuuit
COINPOBOXKAAETCA KOMITBIOTEPHOM Mpe3eHTanueii. KpoMme Toro, B KOHIE Ka)XA0M JICKIUH C LETbI0
CO3/MaHUS YCJOBHMH IJISI OCMBICICHHS COJEpXKaHUS JIEKIIMOHHOTO MaTrepuaia oO0ydaromuMcs



mpeaiaraeTcss OTBETHTh Ha BOMPOC Ui pas3MbIlUIcHus. KpaTkue 3amucu  JICKIuH, uX
KOHCIICKTHPOBAHNWE ITOMOTAaeT YCBOWTH MarepHal. [lodToMy B XOJie JICKIIMOHHBIX 3aHATHN
HEeo0XOUMO BECTH KOHCIIEKTHPOBAaHME Y4YeOHOro marepuana, oOpaimiasi BHUMaHUE Ha camoe
BXHOE U CYIIECTBEHHOE B HeM. MIMeeT CMBICH OCTaBUTh B pabOYMX KOHCIEKTaxX MOJs, Ha
KOTOPBIX JeNaTh TOMETKH, 3aMeuaHus, nonoinHenus. L{enecoobpasno pazpaboTaTh COOCTBEHHYIO
"Mapkorpaduio" (3HaUKH, CAUMBOJIBI ), COKPAIIICHUS CIIOB.

Ilpakmuueckue 3anamusn

B Xone mTOArOTOBKM K MPAKTHYECKUM 3aHATHAM HEOOXOAMMO H3YYUTh OCHOBHYIO
JUTEpaTypy, O3HAKOMUTBHCS C JOMOJHUTENBHON JHUTEepaTypod, HOBBIMHU MyOJIMKAIUsIMU B
NEePUOAMYECKUX M3JaHMSIX: JKypHamax, raserax W T.0. llpy S3TOM BaXHO YYHUTHIBATh
pPEKOMEHIAINY TIPENoaBaTeNss U TpeOoBaHMs yu4eOHON MporpaMMbl. BaXHO Takke omuparbes
Ha KOHCIEKTHI JIEKIIMHA. B Xo/e 3aHATHS Ba)XHO BHUMATEIBHO CIYMIATh BBICTYIUICHHSI CBOHMX
OJTHOKYpCHUKOB. [Ipym HEoOXOAMMOCTH 3aJlaBaTh KM YTOYHSIONIME BOIPOCHL, AKTHBHO
y4acTBOBaTh B OOCYXKIEHHMHM H3y4aeMbIX BOIIPOCOB. B Xome cBoero BBICTYIUICHUS
€JIeCO00Pa3HO UCIIONIb30BAaTh KaK TEXHUYECKUE CPEACTBa OOyUYeHHs, TaK M TPAJAULUOHHBIE, TO
€CTh JIOCKY U MeJ (IIpH HEOOXOIUMOCTH).

Jlabopamopnvie 3anamus

o ouepednozo nabopamopnozo 3aHAmMUA NO PEKOMEHOOBAHHBIM JIUMEPAMYPHHIM
UCMOYHUKAM npopadomams meopemuyecKuil Mamepuan, COOMEEeMCmeyowell membvl
3aHAmMUIl; 6 Hauaie 3AHAMUN 3a0amb NPEnooagamento 6OnPoOCcvl NO Mamepuany,
évl36asuiemy 3ampyoOHeHUs 6 €20 NOHUMAHUU U 0C60EHUU NPU GbINOJIHEHUN OAHHOU padombol;
Ha 3aHAMUU 00360]1UMb KAHCOYIO 1AOOPAMOPHYI0 PAOOmMy 00 OKOHUAMENbHO20 pPeuleHus,
0eMOHCMpUpPO6ams NOHUMAHUE NPOGOOUMBIX pAcYémos, 6 cayuae 3ampyOHeHull
odpawiamusca K npenooasameiio.

Opzanu3ayus éHeayOumopHoil 0eameabHOCHu 00yUaouiuxcsa

BaeaynuTtopHas esTeIbHOCTh OOYYaromIerocs: MO JaHHOW NUCIMIUIMHE IPEInojaraeT
CaMOCTOSITENIbHBIN NOUCK MH(pOpMalUU, HEOOXOIUMOM, BO-NIEPBBIX, JJISl BBIIOJHEHUS 3a/aHUN
CaMOCTOSITEIbHON pa0boThl (MHBAPHAHTHON M BapUATUBHOW YacTel) 1, BO-BTOPHIX, MOJTOTOBKY K
TEKyLed M TMPOMEXKYTOYHOM aTTeCTaluu. YCHEIIHas OpraHu3alus BPEMEHU IO YCBOEHUIO
JaHHOW JUCHMIUIMHBI BO MHOTOM 3aBHUCUT OT HaIM4Yus Yy OOydYaromerocss yMEHUs
CaMOOpPraHu30BaTh ce0s U CBOE BpeMs JJIsl BBIIOJIHEHMSI IPEAJIOKEHHBIX JOMAIIHUX 3aJaHUM.

Iloozomoexa k 3auemy (IK3ameHy)

B nporecce moAroToBku K 3aueTy oOydaromiemycs peKOMEHIYeTCsl TaK OpraHu30BaTh
CBOIO y4eOy, uToObl Bce BUIBI padOT M 3aJaHUil, IPeayCMOTPEeHHbIEe pabodell Mporpammon,
ObUIN BBINOJIHEHBI B CPOK. OCHOBHOE B MOATOTOBKE K 3a4€Ty - 3TO IOBTOPEHUE BCET0 MaTepuaa
y4eOHOH NUCHMIIMHBL. B JHM TOArOTOBKM K 3aueTy HeoO0XoauMo wu30eratb 4pe3MepHOM
Heperpy3ku yMCTBEHHOM paboToil, uepeays Tpyd U oTAbIX. IIpu moaroroBke K crade 3adera
cTapaiiTech Becb 00bEM pabOThl pacHpeleNaTh PaBHOMEPHO MO [HSAM, OTBEICHHBIM s
MOJMOTOBKUA K 3a4eTy, KOHTPOJIHPOBATh KaXAbIH J€Hb BBIMOIHEHHs paboThl. Jlydine, ecnu
MO>KHO TMEPEBBINOIHUTE MIaH. Toraa Bcerna Oyaer pe3epB BpeMeHu. [Ipu moAroToBke K 3a4eTy
1esiecoo0pa3sHo TOBTOPSATH TNPOWUICHHBIM MaTephal B CTPOTOM COOTBETCTBHHM C Y4eOHOU
MpOrpamMMoOi, MPUMEPHBIM TEPEYHEM YYEOHBIX BOIPOCOB, 3aJaHHUI, KOTOPHIE BBIHOCATCSA Ha
3a4eT U COJepKaIIMXCs B TaHHOM IIPOrpaMMme.

11. CIEIMAJIBHBIE YCJIOBUA UJId HWHBAJIMAOB W JMI C
OI'PAHUMYEHHBIMHA BO3MOKHOCTSAMM 310POBbsA



[Ton cnenuandbHBIMH YCIOBUSIMH JIISI TOJNYYCHHsT 0Opa3oBaHUs OOydYarOUIMXCs C
OTpaHUYECHHBIMH BO3MOYKHOCTSIMH 370POBBSI IMOHUMAIOTCSI YCJIOBUSI OOydYeHUs, BOCITUTAHUS U
pasBUTHsI TaKUX CTYJCHTOB, BKIIOYAKOIIUE B CeOs HUCIOIB30BaHUE TP HEOOXOTUMOCTH
aJIalITHPOBAHHBIX 00pa30BaTENbHBIX TMPOTPaMM M METOJOB OOYYEeHHUS M BOCIUTAHHA,
CTCIUANBHBIX YYCOHUKOB, YYEOHBIX MOCOOMH W NUAAKTHYECKHX MaTEepPHAaJiOB, CIEIHaIbHBIX
TEXHUYECKUX CPEJICTB OOY4YeHHs KOJUIEKTMBHOTO W WHAMBHUIYAJIbHOTO IIOJIb30BaHMUS,
MPEOCTABIICHUE YCIYr acCUCTeHTa (TIOMOIHHMKA), OKAa3bIBAIOIIETO HEOOXOIMMYIO ITOMOIIIb,
MIPOBEICHUE TPYIIOBBIX U MHIWBUAYAIBHBIX KOPPEKIIMOHHBIX 3aHATHH, 0OecreueHne T0CTyma B
3MaHMsT By3a W JpyTHe YCIIOBHS, 0€3 KOTOPBIX HEBO3MOXXHO WIIM 3aTPYJHEHO OCBOCHHE
00pa3oBaTeNbHBIX MMPOrpaMM 0OYYAIOLINXCS ¢ OTPAHNYEHHBIMU BO3MOKHOCTSIMU 3/0POBBSI.

OOydeHne B paMkax Yy4yeOHOW JUCHUIUIMHBI OOYYAIONIMXCS C OrpaHUYCHHBIMHU
BO3MOKHOCTSIMH  37I0POBbSI  OCYIIECTBIISIETCS. C YYETOM OCOOCHHOCTEH NCHXO(PHU3HUECKOTO
Pa3BUTHSI, UHANBUAYAIBHBIX BO3MOXKHOCTEH M COCTOSIHHS 3/I0POBBS TAKUX 00YUYaAIOIIUXCS.

OOydenue 1o y4eOHON MUCIMIUIMHE O0YYaroIIUXCS C OrpaHHYECHHBIMH BO3MOKHOCTSIMHU
3I0POBBSI MOXKET OBITh OPraHU30BAaHO KaK COBMECTHO C JPYTMMH OOYYaIOUIMMHCS, TaK U B
OTJIENBHBIX TPYTIaXx.

B nensix gocTymHOCTH 00y4YeHHs 10 AUCIUTUINHE 00eCTIeYBaeTCs:

1) n7st LI € OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0POBBS TI0 3PEHHIO:

- HAJIMYHE ANbTEPHATHBHON BEPCUM OPUIMATIBHOTO CaliTa HHCTUTYTa B ceTH «/HTEepHET»
JUISL CT1a00BUIAIINX

- BECh HEOOXOMMBIH JUIs U3yUeHHsI MaTepuall, COTJIacCHO y4eOHOMY IuTlaHy (B TOM YHCIIE,
Ui 00y4aromuXxcs M0 WHAMBHIYAJIbHBIM Y4Y€OHBIM IUIaHAM) MPEAOCTABISAETCS B AJIEKTPOHOM
BHUJIC HA JIUCKE.

- HHIUBUAYalIbHOE paBHOMEPHOE ocBelieHne He MeHee 300 Jitokc;

- IPUCYTCTBUE ACCHCTEHTA, OKa3bIBAIOIICTO 00YYAIOMIEMYCsl HEOOXOAMMYFO TOMOIIIb;

- obecrieueHre BO3MOKHOCTH BBIITyCKa aJIbTEPHATUBHBIX (POPMATOB MEYATHBIX MaTEPHAJIOB
(kpymHBIA TPpUQT WK ayaunodaiiis);

- ofecrneueHre J0CTyna oOOYYaroIIerocs, SBISIOUIETOCS CIEMBIM W HCIOJIB3YIOLIETO
co0aKy-IpOBOTHHKA, K 3TAHIIO HHCTHTYTA.

2) A UL € OTPAaHUYSHHBIMHU BO3MOXHOCTSIMH 3/I0POBbS 11O CITYXY:

- HaJTMure MUKPO(OHOB M 3BYKOYCHIIMBAOIIEH anmapaTypbl KOJUICKTHBHOTO MOJIb30BaHHS
(ayTMOKOJIOHKH);

3) anst MLl ¢ OTPAaHUYCHHBIMUA BO3MOKHOCTSIMU 37I0POBbSI, UMEIOIINX HAPYIICHHUST OTIOPHO-
JIBUTATENILHOTO  aliapara, MaTepHabHO-TEXHHUYECKUE YCIOBUS JIOJDKHBI  00ECIeyrBaTh
BO3MOYKHOCTh OECIIPENATCTBEHHOTO JOCTyIa 00yJYaIoMMXCsl B y4eOHbIE MOMEIICHNUS, CTOJIOBEIE,
TyaJeTHble M Jpyrue TIOMELICHUs OpraHu3aly, a Takke NpeObIBaHUs B YKa3aHHBIX
MOMENICHUAX (HAJTMYWe TAaHAYCOB, MOPYYHEH, pPacCIIMPEHHBIX IBEPHBIX MPOEMOB W JPYTUX
MPUCTIOCOOIICHUH).

[lepen Hayamom 0Oy4eHHUsT MOTYT MPOBOIUTHCS KOHCYJIbTATUBHBIC 3aHATHS, TIO3BOJISIOIINE
CTYZICHTaM C OTPaHUYEHHBIMU BO3MOXKHOCTSMH aIalTUPOBATHCS K Y4eOHOMY ITpOIIECCy.

B mpomecce BeneHus y4eOHOH AMCHUILTUHBI TPOQECCOPCKO-TPENOAaBATEIIbCKOMY
COCTaBy PEKOMEHIYETCS HCIIOJIb30BAaHHE COLMAIbHO-aKTHUBHBIX U PEQIIEKCUBHBIX METO/I0B
O0y4YeHHsI, TEXHOJIOTUH COIMOKYJIbTYPHOH pEaOWIUTAMK C MEJIbI0 OKa3aHHs IOMOIIU
00yYaromuMcsi ¢ OTPaHUYECHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI B YCTAHOBJICHUH ITOJHOLIEHHBIX
MEXKJIMYHOCTHBIX ~ OTHOIICHHH C JAPYTUMH  OOYYaroIUXCs, CO3JaHUU  KOM(pOPTHOTO
MICUXOJIOTUYECKOT0 KJIMMaTa B y4eOHOM rpymre.

OCOoOCHHOCTH TIPOBEICHUS TEKYIICH U MTPOMEKYTOYHON aTTECTAIUH 110 JUCIUTUINHE JIJIS
00yYaromuxcss ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI YCTAHABJIHMBAIOTCA C YYETOM
UHIMBUAYAIBHBIX ICUX0(HU3UUECKX 0COOEHHOCTEH (YCTHO, MUCbMEHHO Ha Oymare, MUCbMEHHO
Ha KOMIIbIOTEpe, B (opMe TecTHpoBaHus U apyroe). [Ipu HEoOXOAMMOCTH TMperoCTaBIsIeTCs
JIOTIOJTHUTEIHPHOE BPEMS TSI ITOJITOTOBKH OTBETA HA 3a4eTe WM dK3aMEHE.



AHHOTAIIUSI PABOYEHA ITPOI'PAMMBbBI JTUCIUTIJINHBI:
b1.0.07.01 «MeToanka 00y4eHUs] M1 BOCITUTAHHUS

I. HEJb OCBOEHUSA JUCIUIIJIMHBI (MOAY JIs):

OCHOBHOH 1eNbl0 M3yuyeHHs Kypca «Meroauka OoOy4eHUs W BOCHHUTAHUS) SIBISETCS
IIOArOTOBKa 6YZIYH_II/IX reaqaroroB TEXHOJIOI'Mu 06yqu1/15[ N BOCIIMTaHHUA K MCETOAHUYCCKHU
IPaMOTHOMY M TBOPYECKOMY  OCYILECTBJIEHUIO  IE€Jarori4eckoro  Imporecca B
0011e00pa3oBaTeIbHbIX Y4EOHBIX 3aBE/ICHUSX.

2. MECTO JUCIHUILJIMHBI B CTPYKTYPE OBPA30OBATEJIBHOM
ITPOI'PAMMBI



JlncuuruimHa

«Metonuka o0Oy4YeHUSI U

BOCIIUTAHUA» OTHOCHUTCA K

o0s3aTeNbHONM YacTH 00pa3oBaTeNbHON mporpaMMbl: 44.03.05 Ilemarormueckoe
oOpazoBanue (¢ ABymMsi MpoWIsIMU MOATOTOBKHM) mNpoduiu «TexHonorus» u

«DKOHOMUKAY.

1. TpeboBaHua K pe3yJbTaTaM 0CBOCHHS TUCHUILIHHBI(MOIYJIs1):

Kon Copepxanne Nuaukaropsl AOCTHKEHUSI
KOMIIETEHIIUH | KOMIIeTeHHH KOMIeTeH Uit

IK-1. Crocoben ocauBate u | IIK-1.1. 3Haer cTpyKTypy, COCTaB u
UCIIONIb30BaTh  TEOPETHYECKHE | TUAAKTUUYECKHE €IUHULBI IpeaIMeTHOU
3HAHUSA U MPAKTUYECKHE YMEHHUS | 00IacTH (MpenojaBaeMoro npeaMera).
nu HaBeiku B npeametHou | TIK-1.2. Vmeer ocymectBisith 0TOOp
obnacTu pu pelneHnt | yueOHoro colep)KaHus  JUId €ro
npodeccroHalbHbIX 3a1a4. peasiMzanMu B pa3NMYHBIX  (popmax

o0yuyeHHS B COOTBETCTBUU c
tpedoBanusiMu GI'OC OO.

IIK-1.3. JlemoHCTpHpYyET YMEHUE
paspabaTeiBaTh  pa3jIUYHbBIC hopmbl
Y4eOHBIX 3aHSITHNA, MPUMEHITH METOBI,
MpUEMbl U TEXHOJOTUU OOYy4YeHUs, B TOM
yucae HHPOpMaIMOHHEIC.

I1K-2. CnocobeH OCyIIecTBIATh [IK-2.1. JleMOHCTpUpYET YyMEHHUE
LIEJIEHAPaBICHHYIO MOCTAHOBKH  BOCIHUTATEIBHBIX  IICIIEH,
BOCIHUTATEIbHYIO ICATEIbHOCTh | MPOEKTUPOBAHHUS BOCIHUTATEIbHOM

JIESITEIBHOCTH U METOJIOB €€ pealln3aluu
B cooTBeTcTBHM C TpeboBanmsimu PI'OC
OO u cnenudukoit yaueGHOTO IpeaMeTa.
[1K-2.2. JleMOHCTpHUpYET CIIOCOOBI
OpTaHM3aIH U OIICHKU PA3IMYHBIX BHJIOB
BHEYPOUYHON  JesATeNbHOCTH  pebeHKa
(yueOHolii, UT'POBOY, TPYIOBOH,
CIIOPTUBHOM, XYJIOKECTBEHHOH U T.I.),
METOIBI W (QOpPMBI  OpraHU3alUU
KOJUJIEKTUBHBIX TBOPUYECKUX ner,
OKCKYpPCUM, TIOXOJIOB, OJKCHEOULUUNA U
JIPYTUX MepoOpHUATHii (II0 BEIOODY).

[K-3. Crnocoben  GopMupoBath [IK-3.1. Bnanmeer  cmocobamu
Pa3BUBAIOLIYIO UHTErpaly y4eOHbIX MpPEeIMETOB s
o0pa3oBaTeNbHYI0  Cpely Ui | OpraHM3aliid  pa3BUBAOIIEH  yueOHOM
JOCTHKEHUS JUYHOCTHBIX, | IESATeNbHOCTH (MccnenoBaTeIbCKOM,
MPEIMETHBIX U METAMPEAMETHBIX | MPOEKTHOH, IPYIIIOBOM U JP.).
pe3yabTaTOB o0y4eHHS [1K-3.2. Ucnonb3yer
CpeIcTBaMu IIPEToIaBaeMbIX | 00pa30BaTENbHBIN MOTEHIHAT
y4eOHBIX TIPEIMETOB COLIMOKYJIBTYPHOH Cpelbl pEeruoHa B

npernoAaBaHuy (MpeaMeTa 1Mo nNpouiIi) B
y4ueOHOM U BO BHEYPOUHOU JESITEIHOCTH.

ITK-8. Cnocoben ITK-8.1. Pa3zpabatrsiBaer
OpraHu30BBIBATH o0pa3oBaTellbHbIE MPOTPaMMbl PA3TMYHBIX
o0Opa3oBaTeNbHBIA  IpoLEecC ¢ | ypOBHEH B COOTBETCTBUU c
WCTIOJIb30BAHUEM COBPEMEHHBIX | COBPEMEHHBIMU METOJIUKAMU u
00pa3oBaTENIbHBIX TEXHOJIOTHH, B | TEXHOJIOTHSIMHU.




TOM YMCJIE TUCTAHIIMOHHBIX. [IK-8.2. ®opmupyer cpeacTsa
KOHTPOJIS KayecTBa yueOHo-
BOCIIUTATEIBHOTO IIpoLecca.

I1K-8.3.  PasgpabareiBaeT  1uian
KOppEeKLHU 00pa30BaTEIbHOIO IpoLecca B

COOTBETCTBUU c pe3yJibTaraMmu
MUAarHOCTHYECKUX ¢  MOHHUTOPHHTOBBIX
MEPOIPUITHUH.
2. OO0mast Tpy10eMKOCTh IMCUMILIMHBI (MOAYJIs1) cocTaBJsieT 15 3a4eTHbIC
equHUbI (540 yacoB).
3. Cemectp: 5, 6,7.
4. OcHoBHBIE pa3iebl IUCUMILVIMHBI: VicTopus pa3BUTHUS TEXHOJIOTHYECKOTO

oOpazoBanus. MecTo M cojaepkaHHe TpeaMeTHoW oOmactu «TexXHONorus» B COBPEMEHHOU
cucteme obmiero oopazoBanusi. DOPMEI, CTPYKTypa W COJICPIKAHUE 3aHATHH MO TEXHOJIOTHH B
OCHOBHOI1 mikose. CriennanabHble BOMPOCHl METOUKN 00YyUEHHUS TEXHOIOTHH

5. @opMBbI TEKYIIET0 KOHTPOJISI YCIeBA€MOCTH M MPOMEKYTOYHOI
aTTeCTAIMHU: dK3aMeH
6. ABTOp: Anmnomapo JI.M., nonieHT Kadenpbl TEXHOJIOTUH U METOJTUKH €€

IperioaaBaHus.




