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1 Hesau u 331244 M3y4YeHN sl JUCHUMTLTHHbBI

1.1 Ieab u3y4eHUus1 AUCHUILIMHBI

dopMHUpoOBaHUE y CTYJICHTOB 3HAHUM

- 1O OCHOBaM THAPOCTATUKH, KUHEMAaTUKU UM JUHAMHUKU JKUJIKUX U
ra3000pa3HBIX Cpea, HEOOXOMUMBIX IS MPABWJIBHOTO TMOHWMAHUS MPUKIIATHBIX
TUAPABIMYECKUX 3a/lad, CaMOCTOSATENIbHOrO BhIOOpa MOJACIM M METoja
TUJPaBINYECKUX PACUETOB;

- (h)yHKIIMOHUPOBAHUS OCHOBHBIX BHOB THAPO- M TA30TEXHUYECKUX CUCTEM

1 OIIPCACIICHUA HCTaTHBHBIX (baKTOpOB N TCXHOI'CHHOI'O pHUCKa.

1.2 3agaum u3y4yeHus1 JUCHUILIMHBI

- IPUMEHEHNE OCHOBHBIX 3aKOHOB T'MAPOTa30JUHAMHUKYU K aHAJIU3Y THAPO- U
ra30TeXHUYECKUX KOHCTPYKIUI U UX 3JIEMEHTOB;

- ONpeJeNieHWe HETaTUBHBIX (AKTOPOB M TEXHOTCHHOTO  PHUCKa
(YHKIIMOHUPOBAHUS OCHOBHBIX BHJIOB THAPO- U Ta30TEXHUYECKUX CHCTEM B
pamKax Mpou3BOJICTBA;

- BBINIOJIHEHHE PACUETOB, B TOM YHUCJE C IpuMeHeHrneM DOBM, CBSA3aHHBIX C
BBEIOOPOM O€3aBapUMHBIX PEKUMOB (DYHKIIMOHUPOBAHUSI TPYOOIIPOBOIHBIX CUCTEM
U OTHCNbHBIX THUIPABIMYECKUX YCTPONCTB M ONTHUMM3AIMEN uX padouymnx

apameTpoB.

1.3 Mectro aucuumIuHbl (MOAYJsI) B CTPYKType o0Opa3oBaTe/IbHOH
MPOrpamMMslI

HNucuumuna b1.b.14 «['uaporazoguHaMuka» OTHOCUTCS K 0a30BOM yacTu
broka 1 «JlucturummabDy (MOAYJIN)» y4eOHOTO TUTAHA HAIMPABICHUS MOJATOTOBKH
20.03.01 «Texnochepnas 6€30MaCHOCTbH.

OHa BKJIIOYAET H3y4YEHHE OOIIMX 3aKOHOB JIBUKEHUS U PaBHOBECHS
CIUTONTHBIX JAe(OPMHUPYEMBIX Cpel, 00JIaaloMUX CBOMCTBOM TEKYYECTH, a TaKXKe
METOJIOB pacuera TPyOOIPOBOJHBIX CHUCTEM M HX DJIEMEHTOB, HEOOXOIUMBIX JIJIsI
OCBOCHHUS JHUCUMIUIMHBI «Hane)XHOCTh TEXHHYECKHX CHCTEM M TEXHOTCHHBIM
puck». OCBOGHHE MMCUUILUIMHBI «l maporazoquHamMuKa» OINMUPACTCS Ha 3HAHUS,
YMEHUsI U HaBBIKH, IIOJYyYCHHBIE TIPU U3YUYCHUHU CIEIYIOMUX JAUCITUTLINH:

«Bpicmias marematukay, «®@usukay, « abopmarukay, «MHxenepHas rpaduxay.



1.4 TlepeyeHb IJIAHUPYEMBIX Pe3yJIbTATOB O0y4YeHHsl MO IUCHMILINHE

(MOay/10), COOTHECEHHBIX ¢ IUJIAHUPYEMBLIMHM Pe3yJbTATAMU OCBOEHHS
o0pa3oBaTeIbHOM MPOrpamMMblI

N3yyenne  aucuumuimabl  “I'maporazoguHamMuka”  HampaBlIeHO — Ha
dbopmupoBaHue y oOyyJaronmxcs OOIIEKYIbTYPHBIX (OK),

obmenpodeccuonansubix (OIIK) u npodeccnonansubix (I1K) kommerenmuii, ato

OTpa)keHo B Tab. 1.

Tabmuma 1.
= Conepskanue
= Aep B pesynbprare n3ydeHus yueOHOM 1uc o0yyarolyecs 10
- pesy. y y JUCLUIUIMHBI 00y4YaloIuecst JOKHBI
Ne 2z KOMIIETEHITUHU
mo. | 5§
SE= (uu e€ yactn) 3HATh YMETH BJIAJIETh
S
4
OTIpeNIeJIATh JaBJICHUE B
. METOaMH H3Yy4eHHUsI
MIPOU3BOJIBHOM TOUKE . .
CBOWCTB JKUAKOCTEH U
MOJIENTN MEXaHUKHU JKUJIKOCTH U ra3a;
ra3oB; oomernpodec-
JKUJIKOCTHU U ra3a; OIIpeNeNIATh JaBJICHHUE
) CHOHAJILHBIMU 3Ha-
CrocoGHOCTIO Kk | 32KOHBI THAPOCTATHKIL | JKMJIKOCTH M ra3a Ha IUIOCKHE HHSIMU TCOpHH 1
. 3aKOHBI IBUKCHUS CTCHKU ¥ KPUBOJIHMHEIHEIC N
1 | OK-10 IO3HABATEIbHON METOJIOB pacuéra
JKUJIKOCTH U ra3a; MIOBEPXHOCTH; eIKHMOB BIDKEHIS
ACATCIBHOCTH OCHOBBI pacuéra MPUMEHSITh 3aKOH ApXuMena p . .
KHUJIKOCTEH U Ta30B,;
(GUIIbTpauy KUKOCTH | AJISl ONPEICIICHHUS TIaBy4eCTH . N
METOAMKOI pacuéra
B JINCIIEPCHBIX CpeIax TEJT; I0JIBb30BaThCS
., | uIbTpanMHU KUAKOCTH
HOPMAaTUBHO-CIIPABOYHON
. B JINCIIEPCHBIX Cpeaax
JOKyMEHTAllMeH U Hay4HO-
TEXHUYECKOM JINTEPATYPOH.
CriocoGHOCTRIO yUH- OCHOBHBIE BBITIOJHSTH THAPABINYECKUI
HaBBIKAMH aHAITN3a
TBIBATh COBPEMEHHBIE TUIIPAaBIMYECKHE pacueT TpyOOnpoBOIOB; .
pe3yIbTaTOB PAcYETOB
TEH/ICHIINH Pa3BUTHUS (eHOMEHBI: M0JIb30BATHCSI METOIAMHU
. . U TEXHUYECKOTO
TEXHUKHU ¥ TEXHOJOTUH | THApaBIMYECKH yaap, pacuera JIBHXCHUS COCTOSHI
2 | OIIK-1 | B obnactu obecnieyeHus TUIPaBIHYECKUI JKUIAKOCTEH U Ta30B 10 TpyOam SR —
TexHochepHoit NPBDKOK, KABUTALMSA U | W JKUAKOCTEH B OTKPBITHIX py
BCJIEZICTBUE KaBUTALIN
0e30macHoCTY, ... B WX TIOCIEICTBHS, pyclax; METoIaMHt pacueTa U DO AADA
cBoei OTHOCSIIIIHECS K WCTECUCHHUS )KUJKOCTEH U pOyAap
npodeccnoHaIbHON npodeccnoHanbHON ra3oB 4epe3 OTBEPCTHS U
JESATEITHLHOCTH chepe HaCaJKu
METO/IaMU OIICHKU
aHAITM3UPOBAThH PE3YIbTATHI CToAamy ore
CHOCO6HOCTLIO COBpeMeHHLIe CHOCO6LI I/ICCJIC,I[OBaHI/Iﬁ pe)KI/IMOB IOoCJICACTBUN
UCCIIEIOBAHUS TIOTOKA .
WCTIOJIB30BaTh 3aKOHBI 1 it ) BHSKEHUS! SKUIKOCTEH 1 HETaTHUBHBIX
METOILI MATEMATHKH, rasa ¥ JXUIKOCTH, TUIPABIMYECKUX
NPUHLMITEL TOTYYEeHUS Ta308, BIMAIOMMX Ha
€CTECTBEHHBIX, MPOILIECCOB: KaBUTALIUH,
MH(OPMALMH TIpH 0e3011acHOCTh
3 | [IK-22 T'YMaHUTAPHBIX U ruapoyjapa Ha

SKOHOMUYECKHX HAYK
IIPU PELICHUN
podeCCHOHATEHBIX
3ajad.

HCCIIETOBAHNAX;
MIPUHIIUIIBL PA0OTHI
MIPOrPaMMHOTO
obecnieueHus 111
MOJICTTHPOBAHHUS
IAHHBIX

TEXHOJIOTHYECKHX TPOIECCOB
Y TEXHUYECKHUX YCTPOICTB;
COBEpIIEHCTBOBATH METOTUKU
MOJICTTUPOBAHMUS U PACUCTOB,
HEOOXOIUMBIX TP PEIICHUU
po¢eCCUOHATLHBIX 3a/1a4

TEXHHUYECKOE COCTOSIHHE
OCHOBHOTO
TEXHOJIOTHYECKOTO
o0opynoBaHus U
BO3MOJXHBIH yiepo




[Iporiecc u3y4deHWs MaHHOW AMCUMIUIMHBI HAMpaBieH Ha (GopMHpOBaHUE
CIICYIOIINX KOMIIETEHIUH, KOTOPbIE XapaKTePU3yIOTCS:

(0OweKyIbmypHvie KOMREemeHyuLL)

- OK-10 — crmocoOHOCTHIO K TMO3HABATEIBLHOU JACSITCIIHOCTH;

(obwenpogeccuonanvivie KOMnemMeHyu)

- OIIK-1 — crnocoOHOCTHIO YUUTHIBATh COBPEMEHHbBIE TEHJICHIIMU PAa3BUTHUS
TEXHUKH U TEXHOJOTHH B 00jacTu obecredyeHus TexHocepHO Oe30MacHOCTH,
U3MEPUTEILHON W BBIYHCIUTEIBHON TEXHUKU, WHPOPMAIMOHHBIX TEXHOJOTHHA B
cBOEH MpodeccnoHaIbHOM 1A TENbHOCTH;

(npogeccuonanvhvie KomMnemeHyuu)

- [IK-22 — cnocoOHOCTRIO KCIOJIB30BATh 3aKOHBI M METObl MaTEMaTHKH,
€CTECTBEHHBIX, TYMaHUTAPHBIX M HSKOHOMHUYECKUX HAyK TMpPU PELICHUH

po(ecCUOHANBHBIX 3a/1a4.

2. CTpyKTYypa U coJep:kaHue TUCHUTLINHBI

2.1 PacnpenesieHue TPy10EMKOCTH IMCHUILIMHBI 10 BUAAM PadoT

O6mass TpyA0€MKOCTh AUCIHUIUIMHBI cocTaBiisieT 4 3au.en. (144 wyaca), ux

pacrpeeseHue o BUaaM paboT NPeACTaBICHO B Ta0.2 (0 cmydenmos OPO).

Tabmuma 2 — Pacnipenenenre Tpy10EMKOCTH IO BUAAM paboT

Bun yae6HO# paboTh Bceero CemecTpbl
4acoB (gackr)
A\

1 2 3 4 5 6
KonTakTHas padoTa, B TOM YHCJI€:
AyauTopHBIEe 3aHATHS (BCEro): 90 90 - - -
3aHATHA IEKIIUOHHOIO TUIIA 36 36 - - -
JlaGopaTopHblie 3aHITHS 54 54 - - -

3aHATHS CEMUHAPCKOTO TUIA (CEMHHAPHI,
NPAKTHYCCKHUE 3aHSTHSI)

HNuas koHTaKTHas padora:

KonTpouss camoctositenbHoi paboTsl (KCP) 2 2 - - -
IIpomesxxyrounas arrecrauus (MKP) 0,3 0,3 - - -
CamocTosiTesibHasi paboTa, B TOM YHCJIe:

Kypcosas paboma - - - - -
[Ipopabomxa yuebnozo (meopemuyeckoeo) mamepuana 16 16 - - -

Buvinonnenue unousudyanvHulx 3a0anuii (n0020moeKa
coobwenutl, npeseHmayutil)




OxoHyaHue Ta0IUIEI 2

1 2 3 4 5) 6

Pecgepam 4 4 - - -
IToaroToBKa K TEKymeMy KOHTPOJIIO 5 5 - - -
KonTpos:
IToaroToBka K 3K3aMeHy 26,7 26,7
OO0mas Tpya10eMKOCTh gac. 144 144 - - -

B TOM 4YHCJI€ KOHTAKTHASA 923 |923

padora

3a4. eJi 4 4

2.2 CTpyKTYypa IMCHUILIUHBI:

Pacnipenenenrie BUoB yueOHON pabOThl U MX TPYAOEMKOCTH IO pa3jeiam
JACHUIUINHBI.

Paznensr nuctmmmabl, udydaemsie B |1V cemectpe (0 cmyoenmos OPDO)

Tabmuua 3 — Pa3aensl AUCIUIUIAHEL

KomnnuectBo uacos
Bueayaut
Ne HammeHnoBaHme pazaenoB (Tem) Ayﬂ:;;)g Has OpHas
Bcero p paGota
JI 113 JIP CPC
1 2 3 4 5 6 7
1. I'mppocraTuka 22 | 4 - 14 4.0
2. KunemaTnka >KMIKOCTHU U raza 135| 4 - 6 35
3. JlMHaMuKa uaeanbHOM )KUIKOCTH U Tra3a 17,5 6 - 8 35
4. ['MapaBIMdYecKue COMPOTHBICHHS 12,0) 4 il 6 2,0
5. JIBroKeHHE XKUAKOCTU M ra3a B Tpybonposoge  [12,0| 4 - 6 2,0
6 VcTeuenue xKUIKOCTU U ra3a yepes orsepctus u [12,0| 4 - 6 2,0
' HaCaJKH
7 ®dunbTpanus KUAKOCTH, IEPEMEIIEHUE B3BECEH 4 2 - 20
' ITOTOKOM SKMIKOCTH '
8. JIMHAMUKA BSI3KOH JKHIKOCTH 10 | 4 } 4 2,0
9. JIMHaMuKa BA3KOTO Ta3a 12| 4 i 41 40
Hmoz0 no oucuyunaune: 36 - 54 | 25,0

[Tpumeuanue: JI — nekmuu, [13 — mpaktuueckue 3aHsaTHs / cemuHapbl, JIP — maGopaTtopHble
3anatusi, CPC — camoctosiTenbHas paboTa CTy/eHTa.

2.3 Conep:kaHue pa3iejoB IMCHUILIMHBI

2.3.1 3aHATHSA JTeKIHOHHOT0 THIIA

[IpuHIMI TOCTPOEHHUS HPOrpaMMbl — MOJIYJIbHBIN, Oazupyromuics Ha
BBIJICJICHUN KPYIMHBIX Pa3/eioB MPOrpaMMbl — MOJTYJIEH, UMEIOIIUX BHYTPEHHIOIO

B3aMMOCBA3b KW HAIIPABJICHHBIX HAa JOCTHIKCHHC OCHOBHOMH oeim nperoJaBaHust



JUCITHUITIIIMHBI. B cooTBeTrcTBHU C IIPUHIOUIIOM IIOCTPOCHHA IMPOIpaMMbl U LECIISIMU

IpenoAaBaHus JUCHUILTUHBI Kype “T'maporazoguHamuka’” COACPXKUT 9 MOAyNeH,

OXBATHIBAIOIIMX OCHOBHBIC pa3aenbl. CojaepkaHue pas3aeaoB JIUCHUTLIMHBI
MPUBEJICHO B Ta0II. 4.
Tabmuma 4 — Conepikanue pa3nesioB JUCIUTLUTHHBI
No dopma
pazne | HaumenoBaHue Coneprxanue pazgena TEKYILETO
na paszena KOHTPOJIS
1 2 3 4
OO0mue cBeleHUs O KHUAKOCTAX M rasax.
1 Beenenue OcHoBHbIE buznueckue csoiicraa | KJI, KP, YO
r XKUJKOCTEN U ra3oB
HApOCTaTHKA I'mapocTaTnyueckoe naBIECHHUE U €r0 CBOM-
cTBa. YpaBHeHHMs Junepa. 3akoH [lackais.
3akoH Apxumena. ['mapocraruueckue
MalIuHbI
Buabl nBukeHUs )KUAKOCTH, CTpyHyaTas
2 Kunematuka Mmozenb nBkeHus. [lapamerpsl ctpyitku u | KJI, YO
XKUJKOCTU U ra3a |ypaBHEHHE Hepa3pbIBHOCTH. [I0TOK U ero
napameTpbl
JlnHamuka VYpaBuenne bepnynnu. YpaBHenue Dinepa.
3 UIeanTbHON OIHOMEPHBIN MOTOK MJICATbHOMN TEKyUeH KJI, YO
KUJIKOCTU U Taza |cpensl. [[mockoe 6e3BUXpeBOE TBUKEHUE
WJI€aJIbHOM TEKYYEH CpeJibl.
Buael rupaBinyeckux COnNpOTUBICHUM.
4 | I'mppaBnuueckue |[lorepu Hamopa no mmne npu pasHomepHoM | KJI, KP, YO
CONPOTUBJICHHUS  |yCTAaHOBHUBIIEMCS JIJAMUHAPHOM JABUKECHUU U
MIPU PABHOMEPHOM YCTaHOBUBIIIEMCS TYPOY-
JIEHTHOM JIBUKE€HHHU. MeCTHbIE THU]IpaBIIN-
YecKue conpoTuBiieHUsA. COMPOTUBIICHUE
TpyOOMmpoBoOIa.
[TpunIUIIBI pacyeTa BOJIONPOBOIHBIX CETEH.
S5 | ABuxeHue Pacuet kopoTkux TpybomnpoBojos. Pacuer KJL, KP, YO
KUJKOCTH U Ta3a |JIJIMHHBIX TpyOorpoBoaoB. ['uapaBindeckuii
B TpYOOINIPOBOJIE  |pacyeT CIOKHBIX TpyOonpoBoaoB. Onucanue
THUAPABIMYECKOTO y/iapa U Croco00B ero
PEJOTBPAILICHUSL.
Hctedyenue KUIKOCTH U raza yepes
6 Hcreuenue OTBEPCTHUS M HACAJKU IIPU ITOCTOTHHOM KJL, P, YO
KUJIKOCTH U Taza |Hamope. McTteueHue )KUIKOCTH 1 raza yepes
yepes OTBEPCTUSA  |OTBEPCTHS U HACAAKU MPU MEPEMEHHOM
Y HacaJKH Harope. CBOOOIHBIE CTPYH KUJKOCTH.
OuibTpauus 3akoH ¢unsTpanuu. HepaBHoMepHOe
7 JKUJKOCTH, JIBUKEHUE TPYHTOBBIX BOJ. DunbTpanus KJI, P, YO
MepeMenIeHue BO/IbI YEPE3 3EMJISIHBIC TJIOTHHBI.
B3Becel MoTokoM |KuHemaTuka u AuHaMuKa B3BECEHECYIIETO
KHUJIKOCTH MOTOKA.
VYpaBuenuss HaBbe-CTokca, MpuMepsl UX
8 JlnHamuKa BA3KOM |penieHus, IMHeapu3oBaHHble, apTomoaens- | KJI, P, YO
KUIKOCTU HbI€ U YHUCJICHHBIE pellIeHus. JlaMuHapHbIN 1
TYPOYJICHTHBIN MOTPAHUYHBINA CJIOMN.
OCHOBHBIE ypaBHEHUS JBUKEHHUS BA3KOIO
9 JnHamuka rasa. JlaMmuHapHbIi, TYypOyJE€HTHBIN 1 KJIL, P, YO

BA3KOI'O I'a3a

IIOrPAaHUYHBIN CJIOW Ha IUIACTHHE,
IIPOJIOJILHO 00TEKAEMOM Ira3oM.




2.3.2 JlaGopaTopHbIe 3aHATHS

Ilepeuenp 71a00OPATOPHBIX 3aHATHUN, MPEAYCMOTPEHHBIX MO JUCHUILIMHE
“I'mmpora3oauHaMuKa’” TIPUBEACH B Ta0I. 5.

Tabnuna 5 — [lepeuens 1a00paTOPHBIX 3aHATUI
HaumenoBanue | HammeHoBaHme 1a00paTopHBIX padoT | dopMa TEKyIIero

Nen/it
pazzaena (KOJUTOKBHYMOB) KOHTPOJIS
1 2 3 4
1 BBezenue b Pemrenye 3aa4 Ha OCHOBHbIC _
W3UYECKHE CBOMCTBA KUIKOCTEH U
30B KII, KP, YO
2 I'mapocTaTuka OnpeneneHue THAPOCTATUIECKOTO 3amura JIP
naBienus. 3akoH [lackais.
3 I'mapocTaTuka Pemenune 3agau o onpeneneHuro KII, KP, YO
THAPOCTATUYECCKOTO JaBICHUS
4 I'mapoctatuka | OnpeneneHue MIOTHOCTH MaTepUAIIOB 3amura JIP
TeJ pa3IMIHON (POpPMBI, HA OCHOBE
3aKoHa ApxmMena
5 I'mapocTaTuka Penrenue 3amau Ha ocHOBE 3aKOHA KII, KP, YO
Apxumena
6 JIlnHamMuka Pemenue 3ana4 Ha OCHOBE ypaBHEHUM
HJIeaJIbHOM bepuymu u ypaBHeHui Disepa. KIIL, KP, YO
JKUIKOCTH U Tra3a
7 Kurematuka Onpenenenue uncia PeitHonbaca npu Bammura JIP

JaMUHAPHOM, TYpOYJICHTHOM U
MIEPEXOTHOM PEKUMAX IBUKECHHUS
JKUJIKOCTH, ONIPEAEIEHUE KPUTUUECKON

KHUIKOCTH U Ira3a

CKOpPOCTH
Pemenne 3aga4 no onpeneseHuIo NOTEPh
g |['mapaBnmyeckue Haropa 110 JUIMHE U MECTHBIX _ KII, KP, YO
COINPOTHUBIICHUSA TUPABINYECKAX COMIPOTUBIIEHUM.
ConpoTusieHue TpyoonpoBoja.
9 Hcreuenue HccnenoBanue UCTEUEHUS KUIKOCTH BamTa JIP
KHJIKOCTH U ra3a yepes3 OTBEPCTHUS U HACAJIKU IIPU
gyepe3 OTBEPCTUS |  MOCTOSIHHOM M IIEPEMEHHOM HaIlope
HACaJIKU
10 JIBrxenue Pacuer kopoTkux TpydomnpoBoaos. Pacuer
KUJIKOCTH U Taza JUTMHHBIX TPyOOTIpoBOI0B. ['na- KII, KP, YO
B TpyOoTmpoBo/Ie PaBIMYECKUAN pacyeT CIOKHBIX TPYOO-
IIPOBO/IOB.
11 |[Aunamuka Bszkoii| IIpumeps! pemenns ypaBHeHnii HaBbe-
JKHJIKOCTH Crokca, TuHEeapu30BaHHbBIE, aBTOMO,ICTTLHBIE KIIL, P, YO

1 YU CJICHHBIC PCIICHMA.

dopmMma TeKyIIero KOHTpoJsi — KoHTposibHas padota (KP), ycrasiit onpoc (YO), 3amura
naboparopubix padot (JIP), koncnekt npaktuyeckux 3anstuit (KIT) u 3amura pedepara

(P).
2.3.3. IIpumepHasi TeMaTHKA KypPCOBBIX padoT (IIPOEKTOB)

KypcoBbie paboTsl (IpoekThl) 1o aucuuiuiiae “I'maporazonuHamMuka” He
IPETyCMOTPEHBI.



2.4 Ilepeyensn
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Y4e0HO-MeTOAUYeCKOro o0ecrmeyeHus A

CaMOCTOSITEJIbHOM paﬁoTLI Oﬁy‘laIOl[lI/IXCSI o IMCIOMIIJIMHE (MOIIyJIlO)

[lepeuenp y4eOHO-METOMUYECKOTO OOECTICUCHUsST JUISI CaMOCTOSITEITLHOU
paboThI, 00YUAIOIIUXCS TI0 TUCIUTIINHE (MOJIYIIO) MPUBEICH B Ta01. 6.

Tabmura 6
Bun CPC (mpopabotka
No yueOHOro Marepuana, [Tepedyensb yueOHO-METOAUIECKOTO OOCCTICUCHUS
o /;1 MOATOTOBKA peibepaTa, JTUCLUTUIAHBI TIO BBITIOJHEHUIO CAMOCTOSITEIbHOU padOoThI
MPE3CHTAIHH ) 11O
paszaenam
1 2 3
1 PexoMenyeMble y4eOHUKH, SIEKTPOHHBIN KypC JIEKIIHII 110
Beenenue THJIPOTa30IMHAMUKE
2 PekoMenayemble y4eOHUKH; DSIEKTPOHHBIM Kypc JEKIHHA I10
['uapocraTika TUIPOra30AMHAMUKE; METOAMYECKUE YKa3aHUsl K J1a00paTOpHbIM
paboram no runpasnuke, Kpacnonap: Kyol'Y, 2011. 46¢.
3 KunemaTuka )HIKOCTH U Pexomenayembie yueOHUKH, AIEKTPOHHBIN KypC JIEKIIH 11O
rasa THJIPOTa30JMHAMUKE; METOJIMYCCKHIE YKa3aHHs K J1a00paTOpPHBIM
paboram no ruapasinuke, Kpacnonap: Kyol'Y, 2011. 46c¢.
4 |/lunamuka uzeanbHOK PexoMenyeMble y4eOHUKH, DJIEKTPOHHBIN KypC JIEKIHA 110
KHJKOCTH H rasa TUIpOra30AMHAMUKE
S [l'mapapnuueckue PexoMeniyeMble yueOHUKH, AIEKTPOHHBIN KypC JIEKIHII 110
CONpOTHBIICHHIA TUIpOTa30iMHAMUKE
6  |dBmwkeHue KUIKOCTH 1 Pexomenryemble yueOHUKH, 3JEKTPOHHBIN Kypc JIEKLUH 110
rasa B Tpybomposose TUAPOra3oMHaAMUKE
[ |Mcreyenue KUIAKOCTH U PexomeHryemble yueOHUKH; JIEKTPOHHBIN KypC JEKIHUHA 1O
:Iiiizﬁﬁ €3 OTBEPCTHA M |1y iporasoiHAMEKE; METOINIECKHE YKA3AHHS K 1a60PaTOPHBIM
paboram no ruapasinuke, Kpacnonap: Kyol'Y, 2011. 46c¢.
8 |PumpTparms KUJIKOCTH, |PeKOMEH/lyeMble YYEOHNKH, SJIEKTPOHHBII KYPC JICKIUHA 10
PSS IS naporssoaman
9  |lunamuka BsI3KOI Pexomengyembie yueOHUKH, JIEKTPOHHBIA KyPC JICKIIAN 110
KHAKOCTH TUAPOra3oAMHaAMUKE
10 |[umamuxa BsA3KOrO Taza Pexomeniyemble yueOHUKH, SJEKTPOHHBINA Kypc JIEKLUH 110
TUAPOra3ouHAMUKE
Lenpto camocTOATENbHON  pabOThl  SIBJsETCA  YIIIyOJeHHEe  3HAHMM,
IMMOJIYYCHHBIX B PC3YyJIbTAaTC aAYAUTOPHBIX SaHHTI/Iﬁ, BBIpa60TI(a HAaBBIKOB

WHJUBUAYAJIbHOU pabOThl, 3aKpeIjieHHe HaBBIKOB, C(OOPMUPOBAHHBIX BO BpEMs

J1a00paTOPHBIX 3aHATUM.

3. Odpa3oBareibHbIE

TEXHOJIOI'HHA

OOmuM BEKTOPOM H3MEHEHHUS TEXHOJOTHUH OO0y4YeHHUs [OJDKHBI CTaTh

AKTHUBHU3allUA 6aKaﬂaBpa, IMOBLIICHNUEC YPOBHA €0 MOTHBAllMM U OTBECTCTBCHHOCTHU

3a KaueCTBO OCBOEHHS 00pa30BaTeIbHOM MPOTPAMMBI.




11

[Ipn peanuzanmu pa3nMYHBIX BUAOB Y4eOHOW pabOTHI MO TUCIUILIMHE
“I'maporazoguHamMuka’ WCTIONB3YIOTCA  CeAyromue  00pa3oBaTelIbHbBIC
TEXHOJIOTHH, TPUEMbI, METObI U aKTUBHBIC (DOPMBI O0yUCHUS:

1) paspabomxa u ucnoniv3osanue akKMusHvIX opm JeKyuil (6 mom ducie u ¢
npuUMeHeHuem MyabmumeOUiHbIX CpeoCms).

a) npobremHas nekyus: B OTIMYUE OT WHGOPMAIMOHHON JIEKIUH, Ha
KOTOPOW COOOIIAIOTCSI CBEACHMS, IpEIHA3HAUCHHBIC JUIsI 3allOMHHAHUWA, Ha
pOoOJIEMHOM JIEKIIUU 3HAHUS BBOJSTCS KaK ‘“‘HEM3BECTHOE™, KOTOPOE HEOOXOIUMO
“oTkpeITh”. [IpoOnemHas JEKIUs HAYMHACTCS C BOIMPOCOB, C IOCTAHOBKH
poOJIeMBbI, KOTOPYIO B XOJE HM3JI0KEHUS Marepuajga HEOoOXOauMO pemmuTh. [Ipn
ATOM BBIJIBUTaeMasi mpooiiemMa TpedyeT He OJHOTUITHOTO PEIICHHS, TOTOBOM CXEMBbI
KOTOPOTO HET. J[aHHBIN THIT JIEKIIUW CTPOUTCS TaKUM 00pa3oM, 4TO JEATCIbHOCTh
CTYJIEHTa TI0 €€ YCBOCHHUIO MPUOIIKACTCS K TTOMCKOBOM, HcclieoBaTeibckoil. Ha
MOTOOHBIX JICKITUSAX 00s3aTEIICH TUAJIOT TIPETIOaBaTe s U CTYICHTOB;

0) Jnexkyus-eusyanuzayus. YYUT CTYJIEHTa MpeoOpa3oBbIBaTh YCTHYIO H
MMMCEMECHHYIO HH(POPMAIIMIO B BU3YaJIbHYIO ()OpPMY, BBIACISS MPU 3TOM HamOoJee
3HaUMMbIE W CYIIECTBEHHBIEC JJIeMeHThl. Ha JIeKIuu HCMIonb3ylTCs CXEMBI,
PUCYHKH, YEPTEKHU U T.M., K TOATOTOBKE KOTOPHIX IMPUBIICKAIOTCS 00yJaronnuecs.
[IpoBenenre JIEKIUU CBOJAUTCS K CBS3HOMY pPa3BEpPHYTOMY KOMMEHTHUPOBAHHIO
MperoiaBaTesieM MOATOTOBICHHBIX HATISIHBIX TTocoOuit. [Ipu 3TOM BaskHaA JTOTHKA
U PUTM MOJa4M y4eOHOro MaTepuana. J[aHHbIN TUTI JIEKIIUK XOPOIIIO UCIIOJIb30BATh
Ha dTare BBEJCHUS CTY/ICHTOB B HOBBIH pa3jiell, TeMy, JUCITUTUIINHY;

8) JleKkyus — npecc-KongepeHyus: mpernoaaBaTelb OObIBISIECT TEMY JCKIIUHA U
MIPOCUT CTYJICHTOB NMTMCHMEHHO 3aJ]aBaTh €My BOIPOCHI MO JaHHOH Teme. CTyaeHT
00s13aH copMyIHpOBaTH BOMPOCH B TedeHue 5 MuHyT. Jlanmee mpemnomaBaresnb
COPTUPYET TMOCTYIHUBIINE 3aMMCKA M YWTaeT JICKIUIO B (OpPME CBI3HOTO
PACKPBITHSI TEMBI, B MPOIECCE KOTOPOTO (HOPMYITUPYIOTCS OTBETHI HA 3aJaHHBIC
BONIPOCEI. B KOHIIE JeKIMU mpernofaBaTelb IMPOBOJAWT HTOTOBYIO OIEHKY
BOIIPOCOB, BBISIBIISIS 3HAHUS M HHTEPECHI 00 yJarOIINXCS;

2) nekyus ¢ pasbopom KOHKpemHOU cumyayuu, U3JI0XKEHHONH YCTHO WIH B
BUJIC KPATKOTO (hUiIbMa, BUJEO3AIMCH U T.I1.; CTYJICHTHI COBMECTHO aHAJIU3UPYIOT
1 00CY>KTafOT MPEICTAaBJICHHBIN MaTepHal;

2) pazpabomka u uCnob308aHue AKMUBHBIX POPM 1aOOPAMOPHBIX pabom.

a) nabopamopHoe 3amsmue ¢ pasdOpPoM KOHKPEemHOU cumyayuu, KOTraa
CTYJIEHThI COBMECTHO aHAJTU3UPYIOT U OOCYXKIAI0T MPECTABICHHBIM MaTepUa;

6) ounapHnoe 3ausmue — oaHa U3 dHPEKTUBHBIX METOJUK, MMO3BOJISIFOIIAS
HanOosee YPGEeKTHBHO JEMOHCTPUPOBATH MEKIIPEAMETHBIE CBSI3H, (POPMUPOBATH
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npo(ecCHOHAIbHBIE KOMIIETEHIIMM CTYJIEHTa, a TaKke CHocoOCTByOIas
aKTUBU3aIMK y4eOHOro mporecca (mpuMep, 3aHATHE MO Teme: “‘OmpenerieHue
IUIOTHOCTH MAaTEPHAIIOB TENl PA3IMYHON (HOPMBI, HCTIONB3Ys 3aKOH Apxumena’).

B coueranuu ¢ BHeayJuTOpHOM pabOTOl B aKTUBHOM (hOpME BBINOJIHSAETCS
Takke OOCYXJIEHHE KOHTPOJUPYeMbIX caMocTosTenbHbiXx padbor (KCP),
BBINIOJIHEHHBIX B BUJE pedepaTos.

B nmpouecce mnpoBeneHHs JIEKIMOHHBIX M JaO0OPAaTOPHBIX 3aHATUH
NPAKTUKYETCS IIMPOKOE HCIOJIb30BAHUE COBPEMEHHBIX TEXHUYECKUX CPEACTB
(mpoexTopsl, UHTEepakTUBHBIE N0ocKU, HTepHeT). C ucnonp3oBanueM VHTepHera
OCYULIECTBJISIETCS JOCTYIl K 0a3aM JaHHbBIX, HH(POPMAILMOHHO-CIPABOYHBIM U
IIOMCKOBBIM CUCTEMAM.

VYienbHbId BeC 3aHATUH, NPOBOAUMBIX B HWHTEPAKTUBHBIX (OpMax,
puBeIEH B TA0II. 7.

Tabnuua 7.
C Bup samstns Hcnonb3yemble HHTEPAKTUBHBIE KonuyectBo
CMECTP (JI, JIP, I13) 6
00pa3oBaTEIILHBIC TEXHOJIOTUH JacoB

11 [TpoGnemHas nexus, JeKIusI-BU3yaIr3anus, 10

4 JIEKIHs ¢ pa300poOM KOHKPETHOW CUTYyalluu
TP JlaGoparopHoe 3aHsTHE C pa30opoM 4

KOHKpPETHOW CUTyaluu, OMHApHOE 3aHATHE
Hroro 14

4. OueHoYHbIE CPeACTBA ISl TEKYUIer0o KOHTPOJIA YCNEeBAeMOCTH M
NMPOMEKYTOUYHOM aTTeCTAUUM

Texkymuii KOHTpPOJIb YCHEBAEMOCTHM NPEICTaBIsAeT CcOOOM MPOBEPKY
YCBOGHHS y4eOHOro MarepHualia, PEryjsipHO OCYIIECTBIISIEMYIO Ha MPOTSHKEHHUU
cemectpa. K H0CTOMHCTBaM JaHHOTO THNA OTHOCUTCA €ro CHCTEMATHYHOCTD,
HEMOCPEACTBEHHO  KOppenupylomascss ¢  TpeOOBaHMEM  MOCTOSHHOTO U
HEIMPEPbIBHOIO MOHUTOPUHIA Ka4yeCcTBa 00yUEeHMUS.

Texymuii KOHTPOJIb YCIIEBAEMOCTH CTYICHTOB MOKET MIPEICTABIATh COOOM:

— YCTHBIN OMpOC (TPyNHOBOM WM UHAUBHUIYATbHBIN);

— IIPOBEPKY BBIIIOJIHEHUS MUCbMEHHBIX TIOMAIIHUX 3aJaHUM;

— MPOBEJEHUE TAO0OPATOPHBIX, PACUETHO-TPAPHUECKUX U UHBIX PaldoT;

— MPOBEEHUE KOHTPOJIBHBIX padoT;
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— TECTUpOBaHUE (MMCbMEHHOE MJIM KOMITBIOTEPHOE);

— MPOBECHUE KOJUTOKBHYMOB (B MTMCEMEHHOW WM YCTHOH (hopme);

— KOHTPOJIb CaMOCTOSITEIBHON pabOThl CTYACHTOB (B MHCHMEHHON WIIH
ycTHOH (hopme).

[Ipu TexyimeM KOHTPOJIE YCIIEBAEMOCTH aKIICHT JIEJIaeTCs Ha YCTAaHOBJICHHUH
NOJIPOOHOM, pealbHOM KapTHHBI CTYJACHYECKHX JOCTHKCHHA W YCIEITHOCTH
YCBOCHUS UMHU y4eOHOM MpOorpaMMbl Ha JAHHBIA MOMEHT BPEMEHHU.

[IpoMexyTouHass arTecTalMsi OCYIIECTBISETCS B KOHIIE CEeMecTpa H
3aBepIlaeT M3ydyeHUe IUCHUIIIUHBL. [lo0OHBIA KOHTPOJH TOMOTAeT OICHUTh
0oJee KpymHbIE COBOKYITHOCTH 3HAHMA M YMEHUH, B HEKOTOPBIX CIydasx — JIaxe
dbopmHpoBaHUEe ONPEIETIEHHBIX TPO(PECCHOHATBHBIX KOMITETCHIIHH.

dopmoit IPOMEKYTOYHOM aTTeCcTallu 1o JUCLIUTLITNHE

“I'mpporazoqMHaMuKa’ SIBISETCS K3aMEH.

4.1 ®oH OLIEHOYHBIX CPEACTB /IJIsl MPOBeAeHHUsI TeKYIeil aTTecTaluu

K dopmaM mnucCbMEHHOrO KOHTPOJSI OTHOCHUTCSI KOHMPOJbHASL paboma,
KOTOpasi SBJISIETCA OJHOM W3 CIOXKHBIX (opMm mpoBepku. KoHTposibHas pabota
COCTOUT W3 HEOOJBIIOr0 KOJIMYECTBA CPEIHUX MO TPYAHOCTH 3a/1ad, TPEOYIOMUX
norcka 000CHOBAaHHOTO OTBETA.

Bo Bpemss mpoBepkM U OIEHKHM KOHTPOJBHBIX MHCHBMEHHBIX padoT
MPOBOAUTCS aHAJIN3 PE3YJIbTATOB BHITIOTHEHUS, BBISIBJISIFOTCS TUITMYHbBIC OIITUOKHU, a
TaKXe MPUYUHBI UX MosBIeHUs. KoHTposbHas paboTa MOXKET 3aHUMAaTh YaCTh WM
MOJIHOE y4eOHOE 3aHATHE C Ppa300pOM MPABUIIBHBIX PEIICHUN Ha CIEeAYIOIIeM
3aHSITUU.

[TepeyeHb KOHTPOIBHBIX PAOOT MPUBEICH HUXKE.

Konmponvuas paboma 1. Pemenue 4-6 3amad Ha (U3NYSCKHE CBOMCTBA
JKUJIKOCTEM W Ta30B; Ha TUIPOCTATUYECKOE JABJIICHUE M €ro CBOWCTBA C
MCIIOJIb30BaHUEM YpaBHEHUH Diliiepa u 3akoHa [lackais.

Komwmponvuas paboma 2.  Pemenue 4-6 3amad 1o OnpenesieHUr0
PaBHOAECHCTBYIOIIEN CHJIBI JABJICHHUS HA KPHUBOJWHEUHBIE IOBEPXHOCTH, Ha

OIPCACICHHUC IIJIaBYUCCTHU U OCTOMYHUBOCTU I1aBarOMmux TCII.
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Komwmponvuas paboma 3. Pemenue 4-6 3amad 10  OINpeIEICHUIO
TUJPABINYECKUX MOTEPh, PACXOA0B, JABICHUN U CPEAHUX CKOPOCTEHU MOTOKOB B
MIPOCTHIX U CIOKHBIX TPYyOOIIPOBOIAX.

Kputepun o1ieHKH KOHTPOJIBHBIX padoT:
— OIleHKa ‘‘3a4TeHO0’” BBICTABIIACTCS Tpu pemieHun Oornee 50 % 3amau

KOHTPOJIBHOM padoThl, a Takxke npu pemeHuu 50 % 3aaad ¢ YETKUM U JOTMUECKU
CTPOMHBIM MOSICHEHHUEM OIINOOK;

— OILICHKa “He€ 3a4TeHO’’ BBICTaBJsieTcs mpu pemeHun meHee 50 % 3agau
KOHTPOJIbHOM paboThl, a Taikke npu pemeHun 50 % 3agad ¢ HEBO3MOXKHOCTBIO
MOSICHEHUSI CBOMX OLIMOOK M 3aTPyAHEHUSX PU OTBETAX HA BOIIPOCHI.

Yemuwiii onpoc — Hanboiiee paclipoCTpaHEHHBIN METO/ KOHTPOJISI 3HAHUM.
[Ipy ycTHOM oOIpoce YyCTaHABIMBAETCA HENOCPEACTBEHHBIM KOHTAKT MEXIY
IPENoJIaBaTesieM U CTYACHTOM, B IPOLECCE KOTOPOro IMPErnoaaBaTesb MOTydaeT
HIMPOKUE BO3MOKHOCTH JIJISl U3YUYEHUSI MHJIUBUTyaJIbHBIX OCOOEHHOCTEH yCBOCHUS
y4YalyMHucs y4eOHOro Marepuania.

Ilenp ycTHOro ompoca: NMpOBEpKa 3HAHUM Y4YAIMXCS; MPOBEPKA YMEHMIA
yyaluxcsi nyOJu4yHO HW3JaraTh MaTepual; (popMUpOBaHME YMEHHM MyOJMYHBIX
BBICTYIUUICHU.

Bompocsl 1 HIpOBEAECHMS  ycmHo20  onpoca N0  JUCUUIUIMHE

“I'maporazoiMHaMUKa’ TPUBEACHBI HUXKE:

. [lepeunciure oCHOBHBIC (DU3UYECKHE CBOMCTBA KUIKOCTEH.

. Uto noapa3zymMeBaeTcs MoJi KUAKOCTbIO B MEXAHUKE KUJIKOCTH U ra3a’?

. UTo noapa3zymMeBaeTcs MoJ CIJIOMIHOCTBIO CPeAbl?

. Kakas cBs3b cyniecTByeT MeK/y INIOTHOCTBIO U YACIbHBIM BECOM KUJKOCTEH?
. KakoBa pazMepHOCTb MJIOTHOCTH U yJIeJILHOTO Beca?

. B xakux eauHUIax U3MeEpsIeTCs MIIOTHOCTh U yJIeNbHbIN Bec B cucteme CU?

. UTO Takoe OTHOCHUTEIIbHBIN YJEIbHBIN BeC?

03N L AW —

. Uto takoe koahpuimeHT 00beMHOTO CxKaThs XuIKocTH? KakoBa ero
pa3MeEpPHOCTh?

9. Kakas cBs13b kodpurimeHTa 00EMHOTO CHKATHSI C MOYJIEM 00bEeMHON
ynpyroctu? KakoBa ero paaMepHOCTb?

10. Yto Takoe ko3¢ dunmeHT TemnepaTypHoro pacmupenus? Kakosa ero
pa3MepPHOCTh?
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11. Kakas cBs3b K03 dUlIMeHTa TEMIIEPATYPHOTO PACIIUPEHUS C TIIOTHOCTHIO
JKUIKOCTH?

12. Yto Ha3bIBaeTCS BA3KOCTHIO KUAKOCTH?

13. Yto Takoe koahuImeHT JuHaMruIeckoi Bsi3kocTH? KakoBa ero pa3MepHOCTh?
14. Kakas cBs3b CyLIECTBYET MEX Y KOdhPUIIMeHTaMi TUHAMUYECKOMN U
KMHEMaTHU4eCKOU BS3KOCTH?

15. B kakux eIMHUIIAX U3MEPSAETCS TMHAMUYECKasi 1 KWHEMaTu4YecKas BI3KOCTh B
cucreme CHU?

16. Kakas cBs3b CyIIECTBYET MEXKITY KHHEMATHUYECKOW U TUHAMUYECKON
BSI3KOCTBIO C IUNIOTHOCTBIO M TEMITEPATYPOU BOJIBI?

17. Kakumu npubopamu u3MepsieTcsi BI3KOCTh?

18. Kakue »KMIKOCTH OTHOCSTCS K aHOMaIbHbIM?

19. B uem oTnmune aHOMaJbHbBIX KUAKOCTEW OT HBEIOTOHOBCKHX?

20. Yto xapakTepu3yeT UCIAPSAEMOCTb KUIKOCTH?

21. Ot 4ero 3aBUCUT paCTBOPUMOCTH I'a30B B KHIKOCTHU?

22. Yo Takoe k0d(PGUIIMEHT PACTBOPUMOCTH?

23. IIpu KakuX yCIOBUSAX MPOUCXOIUT BBIIEIECHUE ra3a U3 KUJKOCTHU?

24. TlepeurcnuTe CUIIbI, IEUCTBYIONINE HA PACCMATPUBAEMBIN 00BEM KUIKOCTH.
25. JlaiiTe onpeneneHue THIPOCTaTUYECKOrO TaBJICHUS.

26. KakoBa pa3MepHOCTb JaBICHUS?

27. B Kakux eIUHUIIAX U3MepseTCs JaBiieHne?

28. ChopmynupyiiTe OCHOBHYIO TEOPEMY THIPOCTATUKH.

29. CopmynupyiiTe OCHOBHOE YCIOBUE PABHOBECHS YKUIKOCTH.

30. Packpoiite ¢pusnueckuii cmpica npoeknuii X, Y, Z.

31. Yto Ha3pIBAETCS TOBEPXHOCTHIO YPOBHS (MIOBEPXHOCTHIO PAaBHOTO JIaBJICHNUS)?
32. IlepeuncnuTe CBOMCTBA TOBEPXHOCTH YPOBHSI.

33. Urto mpencraisieT coO0i MOBEPXHOCTh YPOBHS B MTOJI€ CUJT TATOTCHUS?

34. PackpbITh GU3HUECKHUI CMBICIT WICHOB, BXOSAIIUX B OCHOBHOE
nuddepeHnuansHoe ypaBHEHUE THAPOCTATHKH.

35. PackpeITh (DM3UYECKHUI CMBICI YICHOB, BXOAAIINX B OCHOBHOE HHTETPAIHHOE
YpaBHEHHE PABHOBECHSI.

36. UTo Ha3bIBAETCS TOJHBIM (a0COIOTHBIM) JaBlIeHUEM (TIOKA3aTh
CXEeMaTHU4eCKu)?

37. Uto Ha3bIBaeTCS N30BITOYHBIM JIABICHUEM U BaKyyMOM?

38. UTo Ha3bIBAETCS MTHE30METPUICCKUM U THAPOCTATHUYCCKUM HATIOPOM?

39. PacKphITh SHEPTETUYECKYIO CYIITHOCTh OCHOBHOTO YPAaBHEHUS THIPOCTATHKH.
40. Chopmymupyiite 3akoH [Tackas.

41. Kakue ruJipaBIu4ecKue ycTpoiicTBa OCHOBaHbI Ha 3akoHe [lackansa?

42. 1o xakum (popMyIaMm ONIPEACIIIeTCS CUiia JaBICHUS U IICHTP JaBJICHUS HA
UUJIMHIPUYECKHE TOBEPXHOCTH?
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43. Yro Takoe Teno nasnenus? Kak onpenensiercs Teia0 JaBIeHUS IPU
OTCYTCTBUU CBOOOJIHOM TTOBEPXHOCTH ?

44. Kak omnpenensieTcs 1aBJIeHHUE KUJKOCTH B KpyTioi Tpyoe?

45. Kak ¢popmynupyeTtcs 3aKkoH Apxumesa’?

46. Yto Takoe OCTOMYMBOCTD IJIABAIONIETO Tesa?

47. Yto Ha3bIBAETCS METALIEHTPOM U METALICHTPUYECKUM PAANyCcOM?

48. Hanummute ypaBHeHue bepHyu 11t 2JIeMEeHTapHOM CTPYHUKH HEBSI3KOM
KUJKOCTHU U MOSICHUTE BEIIMUMHBI, BXOJSIINE B HETO.

49. Yem oTiiMuaeTcs ypaBHeHUE bepHyIuH 1711 TOTOKA peajbHOM KUJKOCTH OT
ypaBHEHUS bepHyIuH 11 3IEMEHTapHOU CTPYHKH?

50. Yrto Ha3pIBaETCS MOJHOM YJEIBHOM dHEPTHUEH MoToKa?

51. IosicauTe pusznueckuit cmpica Koaddunuenta Kopuonrca B ypaBHeHUN
bepnyun.

52. TlosicHuTE HEPreTUUECKUI CMBICT ypaBHEHUS bepHyIin.

53. Uto Ha3bIBAETCS MHE30METPUUYECKUM U THAPABINYECKUM YKIOHAMU?

54. IlpuBeauTe npuMepsl MPAKTUUECKOT0 MPUMEHEHUs ypaBHeHus bepHyu.
55. Ha ocHOBe kakoit MoJieJu TIOJTy4€eH BbIBOJ] ypaBHEeHUs bepHyIuu 1iis moToka
peasbHOM KUIKOCTH?

56. Yto Takoe mbe30MEeTPpUUECKUI 1 CKOPOCTHOM Harop?

UTto Ha3bIBae€TCs MOTHBIM HAIOPOM?

57. Kakue nBa pexxuma JBUKEHUS KUJIKOCTH BbI 3HACTE M KAKOBBI MX XapaKTEPHbIC
0COOEHHOCTH?

58. Kakue ¢usnueckne CBOMCTBA )KUIKOCTU U XapaKTEPUCTUKU MTOTOKA BIHSIOT Ha
PEKUMBI IBUYKEHUS KUTKOCTH?

59. Kakum KpuTepreM OLIEHUBAIOTCS PEXKUMBI JIBUKEHUS KUIKOCTH?

60. 3anuirTe U TOSICHUTE KPUTEPUN OIICHKHU TSI KPYTJIOTO CEYEHUS TTOTOKA U
MOTOKA MPOU3BOJILHOMN (HOPMBI.

61. [IpuBeauTe MpuMepsl TAMUHAPHOTO U TYPOYJICHTHOTO PEKUMOB JBUKEHUS
MOTOKA JJIS KUJKOCTEN C PA3TIMYHOMN BSI3KOCTHIO.

62. Kak omnpezensiercsi rpaHuIia MEXIy JJAMUHAPHBIM U TypOyJICHTHBIM
pexumamu? JIJist Kakux 1eseil BBeIeHO KpuThuieckoe uyncio PeitHonbaca?

63. 1o xako# dhopmyIie onpeaesIFOTCs MOTEPU HAIlOpa Io JUIMHE TPYOOIpoBoIa U
KaKkoB €& (U3HUECKHUIl CMBICT?

64. Uto Takoe k03P PUITUEHT THIPABINICCKOTO TPEHUS U 110 Kakoi (popMysie oH
OTIpeIeISIETCS TIPU JTAMUHAPHOM JIBH>KCHUU KUTKOCTH?

65. I1o xako# dhopmyrie onpeaessIFOTCS MeCTHbIE ToTepu? PU3NUYECKHI CMBICT
MOTEPb HA MECTHOM COTPOTUBJICHUU?

66. [IpuBeauTe MpUMep MECTHBIX COMTPOTUBICHUIA.

67. Kakue TpyObl Ha3pIBAIOTCS THAPABINYCCKH TJIATKUMH U TUAPABINICCKU
HIEPOXOBATBIMU?
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68. [IpuBenute hopmysibl A1l pacuéra A TUIPABINYECKH TIIAJIKUX TPYO, a TaKkKe
JUTSI CITy4aeB, KOTJIa A 3aBUCUT TOJBKO OT HIEPOXOBATOCTH.

69. Uto moHuMaeTcs 1Moji TOHKOM CTEHKOM, MajIbiM OTBEPCTHUEM, OOIBIITUM
OoTBepCcTUEM?

70. Kakue BUbI CKaTUSI CTPYU IIPU UCTEUEHUU U3 OTBEPCTHUSI B TOHKON CTEHKE BbI
3HaeTe?

71. Kakumu kordduiieHTaMu XapakTepu3yeTcsi UCTEUEHUE KUJIKOCTU U3
OTBEPCTUN U KAKOBA MEXKITY HUMHU aHATUTHYECKas CBSI3b?

72. Kakue TeXHUYECKHE 3a/1a4d PEIIAIOTCsl HA OCHOBE TMAPABIMYECKOr0 pacyéra
UCTEUYCHUS KUIKOCTH?

73. Tlo xako¥ 3aBUCUMOCTH OIpeaesieTcs KodPPUIUEHT CKOPOCTH OMBITHBIM
nyTéM?

74. Kakue nonpaBo4Hbie KOADPUITMEHTHI TPUMEHSIOTCS MPU pacuére @ U L pu
HECOBEPIICHHOM CKaTHUH?

75. Kakas 3aaya perniaeTcsi Ipu OMOpOoKHEHUU EMKOCTEN U OT KakuX (akTopoB
3aBUCHUT €€ pelieHue?

76. Uto Ha3pIBAETCSl HACAJKOM M KaKHe HACAJIKU BbI 3HAETE?

77. Ilpu kakux ycIOBUAX 00pa3yeTcs CKATOE CEUYEHUE U Ha KaKOM yIaJICHUU OT
Bxomaa? = ¢

78. Tlouemy B Hacagkax KO OUIIMEHT CXKATUS CTPYHU ® ppuHUMaeTcs
pPaBHBIM €IUHUIE?

79. UeMm oTinuarotcst KOYPQHUIIUEHTHI |L U ¢ 111 OTBEPCTUS?

80. Kak yuuThIBaeTCs BIUSHUE BA3KOCTH Ha KOOPDUIIUEHTHI LW U @7

81. Yto Ttakoe npesenbHOe (KPUTHIECKOE) 3HAUCHHE HAOpa MPU UCTCUECHUN
YKUKOCTHU Yepe3 HACAJIKH U IMOYEMY JIEHCTBUTEIIbHOE 3HAYE€HNE MEHBIIE
KPUTHYECKOT0?

82. HazoBute 001acTh IPUMEHECHHS ITMIMHAPUICCKUX HACAJIKOB U JalTe UM
KPaTKYIO XapaKTePUCTHKY.

83. HazoBute 065acTh MpUMEHEHUSI KOHUYECKUX HACATKOB U JaTe UM KPATKYIO
XapaKTEPUCTHKY.

84. Uto Ha3bIBACTCS TUIPABIUICCKUM yIapoM?

85. KakoBbI MpU4HHBI BOSHUKHOBEHUS THAPABINYECKOTO yaapa’?

86. Kakue criocoObl MpUMEHSIOTCS TPU TAIICHUH THAPABINYECKOTO yaapa?

87. Kakue ycTpoiicTBa HCTIONB3YIOTCS B TEXHUKE /Ui 9Tou nenu? [IpuBenure
IPUMEDHI.

88. Kak BimsieT MOTyJIb YIPYTOCTH CTEHOK TPYyOOIIPOBO/Ia Ha TaBJICHHE
TUJPaBINYECKOTrO yaapa?

89. Hanummre 1 nosicaute (opMyIly MOBBIIICHUS JaBICHUS MIPHU MPSIMOM
TUJPABINYECKOM yaape?
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90. Ot 9ero 3aBUCUT CKOPOCTh PACTPOCTPAHEHHUS YAAPHOUW BOJIHBI TIPU
THIPABIMYECKOM yaape?

91. Kak BnusieT BpeMs 3aKpbITHsI 3a/IBFOKKH Ha TIOBBIIIICHHUE JABJICHUS MTPH
THJIPABIMYECKOM yaape?

92. JIst KaKuX 1eJei MpUMEHSIETCs TUAPOTapaH?

93. Urto Ha3wIBaeTcs GpuiabTparuein?

94. Tlox neficTBUEM KaKUX CHII IPOUCXOAMT MpoLiecc GUIbTpaIiu?

95. Ipu kakoi GuiIbTpaK CBOOOIHAS TTOBEPXHOCTh OTCYTCTBYET?

96. Yto Ha3wIBaeTCs PUILTPAIMOHHBIM ITOTOKOM?

97. Yto Ha3bIBAETCSl CKOPOCTHIO MOTOKA (DUITBTpAIUu?

98. Uto Ha3bpIBaeTCS ACNPECCUOHHON KPUBOM (PMIIBTPALIMOHHOTO TTOTOKA?

99. CopmynupyiiTe OCHOBHOM 3aKOH (DUIILTpAIUH.

100. KakuM COOTHOIIEHHEM CBSI3aHbI CKOPOCTh (PMIIBTPALIUU U THIPABIUYCCKUN
YKJIOH TP JaMUHAPHOU U TypOYyJIeHTHON (uiIbTpanuu?

101. Ha kaxom npubope u kak onpenensercs kKodhduinent Guibrpanun’?

102. Kak onpenensiercst koahGUIMEHT QUIbTpAllK TPYHTA B TIOJIEBBIX YCIOBUSX?
103. Yem oTiMuarOTCsi HAOPHBIN ¥ O€3HATOPHBIN PUIHTPALIMOHHBIE TIOTOKU?

Kputepun o11eHKM 3alIMTH YCTHOTO OMPOCa:

— OIICHKA ‘“3a4TEHO’ CTABUTCS, €CIU CTYAEHT JOCTATOYHO IMOJHO OTBEYAET
Ha BOMNPOC, Pa3BEPHYTO APryMEHTUPYET BBIJBUTACMBIC IOJOKEHUS, MPUBOIUT
yoenuTenpbHbIE  TPUMEPBhI, OOHApPY)XKMBAaEeT  TIOCIICIOBATECIIBHOCTh  aHAJIU3a,
JIEMOHCTPUPYET 3HAHUE CIEHHAJIBHOM JIUTEpaTyphl B paMKax YydeOHOro
METOJINYECKOr0 KOMILIEKCa U JOMOJHUTEIbHBIX HCTOYHUKOB HH(MOPMAIINH;

— OIIGHKa ‘“‘H€ 3auTeHO CTaBHUTCS, €CJIM OTBET HEJOCTAaTOYHO JIOTHYECKU
BBICTPOCH, CTYJIEHT OOHApyKUBaeT CJIa0OCTb B Pa3BEPHYTOM PACKPBITUU
poheCCHOHAIBHBIX TTOHSTHH.

JIns  3aKkperuieHusT  TEOPETHMUECKOTO  MaTepuajia U BBIIOJHEHUS
KOHTPOJUPYEMBIX CAMOCTOSATEIBHBIX PA0OT MO AUCITUIUIMHE BO BHEYUYEOHOE BpEeMs
OakanaBpam MPEIOCTaBISAECTCS BO3MOKHOCTh MOJIb30BaHus OnOimorekonr Kyol'V,
BO3MOXXHOCTSIMU KOMITBIOTEPHOTO KJlacca.

BugoM Tekymiend OTYETHOCTH 10 KOHTPOJIUPYEMOW CaMOCTOATEIBbHOU
paboTe ABIAIOTCS cOOECeOBaHUS W KOHCYJIbTAIlMU C TMpenojaBareyieM Mo TeMaMm
WHIMBUAYAJIbHBIX 3a7aHuid B BuAe pedeparos. Mcmonp3oBaHue Takod (Gopmbl

CaMOCTOATEILHON PabOThI pacIupsieT BO3MOXHOCTH JIOBEIEHHUS 10 OakajIaBpOB
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MPEACTABIICHUS O THIPABIMYECKUX MAIIMHAX U YCTPOMCTBAX, TPUMEHSIEMBIX KaK
B 00ecreyeHnn TMOBCEIHEBHON O€30MacHOCTU KHU3HEACSITEIbHOCTH, TaK U B
OCYHIECTBJICHUHN 0€30MaCHOCTH TEXHOJIOTUYECKHUX MTPOLIECCOB.

Tema xouTponmupyemoit camoctostenbHor padotel (KCP) mo aucummiune
“I'maporazonuHamMuka’ BbIaéTcsi OakanaBpy Ha TpeTheH HeNene 3aHiITHA U
YTOUHSIETCSA MO COrIACOBAHUIO C mpernogaBaresieM. CpoK BBINOJIHEHHUS — 6 HEAEIb
MIOCJIE MTOTYYEHUS 3a/1aHHUS.

K dopmam kontponupyemoit camoctositenibHOM padboTel (KCP) oTHOCHTCS
pegpepam — (HopMa NHUCBMEHHON aHATUTHYECKOW paOOThl, BBINOJHSAEMas Ha
OCHOBE Npeo0pa3oBaHUs JOKYMEHTAJIbHON HMH(OpMalWU, pacKpbIBAIOIIAS CYTh
U3y4aeMOil TEMbI; KOTOPYK) PEKOMEHAYETCS IIPUMEHATH IPU  OCBOCHUU
BapUaTUBHBIX (IPOQUIBHBIX) JUCHMIUIMH HpodeccuoHambHoro unukiaa. Kak
npaBuio, pedepaTr MNpeACTaBIseT Cco00Ml KpaTKOe W3JI0KEHUE COAEpKAHUS
HAy4YHBIX TPYZOB, JIATEPATyphbl IO ONpeleiaeHHOW HayyHoul Teme. [loaroroska
pedepaTa MoApazyMeBAET CAMOCTOSITEIBHOE H3YyYEHHE CTYJEHTOM HECKOJIbKUX
JUTEPATYPHBIX HCTOYHUKOB (MOHOrpaduii, HAy4yHbIX CcTared © T.1.) MO
ompeneNéHHOW  TeMe, He  paccMaTpuBaeMoll  MOAPOOHO Ha  JIEKIIUH,
CUCTEMATU3ALMIO0 MATEPHUAIIA U KPATKOE €ro U3JI0KECHUE.

Llenp Hanucanus pedepara — MPUBUTHE CTYACHTY HABBIKOB KpPaTKOIO U
JAKOHUYHOTO MPEJICTABIEHUSI COOPAHHBIX MATEPUAJIOB U (PaKTOB B COOTBETCTBHH C
TpeOOBAHUSIMU, MPEIBABISAEMbIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

3amuTa MHAWBUAYAJIbHOIO 3a/laHUS KOHTPOJIUPYEMOM CaMOCTOSITEIIBHON
pabotel (KCP) — pedepara, ocymiecTBIseTCs HA 3aHATUSIX B BUAE cOOECeIOBaHMUS
c 00CYXKJI€HHUEM OTJIENbHBIX €r0 Pa3iesioB, MOJHOTHI PACKPHITHS TE€Mbl, HOBU3HbI
UCIOJIb3yeMOi HH(pOpMaIny.

JJ1st MIOATOTOBKY peghepama CTyNEHTY IPEIOCTABISETCS CIIUCOK TEM:

Snpo TeueHust U NPUCTEHHBIN (IOTPAHUYHBIN) CIOM.
[Tomysmnupudeckre Teopun TypOyIeHTHOCTH.

Koaddunuent Jdapcu npu TypOyaeHTHOM ABUKEHUH KUIKOCTH.
DKcnepuMeHTaIbHBIE METOIbI onpeaeneHus kospduurenta Japcu.
O6béMHbIe TuApOMaIInHbL. O630p.

ok owbhdeE
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['uapaBnrdecKuil pacuéT CI0KHBIX TPYOOIPOBOJIOB.
['mapasnuueckuut yaap.

['mapaBauyeckui Tapa.

. O6BEMHBIE THApOMalHbl. Hacochl.

10 OOBEMHBIE THAPOMAIIUHBL. [ uaApoBUTaTENH.

11.Hanop Hacoca. [IpuHIun nocTpoeHust XapakTepUCTHKH.

© 0N o

12.06bEMHBIE TUAPOMAITMHEL. [IpUHIIMTIHATBHBIE U KOHCTPYKTUBHBIE CXEMBI.
13.06bEMmHbBIE TuApOMaIIHbL. [TopiiHeBble HacoChl. KOHCTPYKTHUBHBIE CXEMBI.
14.06bEMHBIE TUAPpOMaAITUHBL. KOHCTPYKTHBHBIE CXEMBbI BO3BPATHO-

MOCTYIATEIbHBIX MAIIUH.

15.06bEMHBIE TUAPOMAITUHBL. KOHCTPYKTHBHBIE CXEMBI POTOPHBIX
TUIPOMAIIIHH.

16.06bEMHBIE TUAPpOMANTNHBL. KOHCTPYKTHBHBIE CXEMBI IIECTEPEHYATHIX
HACOCOB C BHEIIIHUM 3alleIJICHUEM.

17.06bEMmHBIE TUAPOMATNHBL. KOHCTPYKTHUBHBIE CXEMBI IIECTEPEHYATHIX
HACOCOB C BHYTPEHHUM 3aIICTICHUEM.

18.06nEMHBIE TUAPOMAITNHBL. KOHCTPYKTHBHBIE CXEMbI ITMOEPHBIX
TUAPOMAIINH OJTHOKPATHOTO JIEUCTBUSI.

19.06nEmuBIE THAPOMAITMHBL. KOHCTPYKTUBHBIE CXEMBI IIMOEPHBIX
THAPOMAIIIMH MHOTOKPATHOTO JIEHCTBHUS.

20.00bEMHBIe TuapoMaIIiHbl. KOHCTPYKTUBHBIE CXEMBI PaHaIbHO-
MOPIITHEBBIX THPOMAIITHH.

21.00nEMHBIE TUIpOMaIIiHbI. KOHCTPYKTUBHBIE CXEMBI aKCUATTLHO-
MOPIITHEBBIX THPOMAIITHH.

22.00nEMHBIE TUIpOMaIIiHbI. KOHCTPYKTUBHBIE CXEMBI BAHTOBBIX
THIPOMAIIIHH.

23.00BEMHBIE TUIpOMaIIiHbI. KOHCTPYKTUBHBIE CXEMbI POTOPHBIX
TUAPOMAIITHH.

24.00bEMHBIC THAPOMAIIHEL. JlaBlieHHe, MOITHOCTD, K.IT.]I.

25.'maponpuBoabl. OCHOBHBIC MTOHSATHS U KOHCTPYKTUBHBIE CXEMBI.

Kpumepuu ouenku 3aumumul pegpepama (KCP):

— OLIEHKA “3aYTEHO’’ BBICTABIIIETCS IPU NOJHOM packpbiTun TeMbl KCP, a
TaK)Ke TPU TMOCIEAOBATEIIbHOM, YETKOM U JIOTHYECKH CTPOWHOM €ro M3JI0KECHUHU.
CTylneHT OTBEYaeT Ha JIOMOJHHUTEIBHBIE BOIPOCH], TPAMOTHO OOOCHOBBIBACT
NPUHATHIC PEIICHWs, BJIaJleeT HaBbIKaMu U mpuemamu BbimonHeHus KCP.
JlomyckaeTcsi HAJIMYUE B COJIEPKaHUM PadOThl WM € OPOpPMIICHUU HEOOIBIIMX
HEJI0OYETOB WM HEIOCTATKOB B MPEACTABICHUH PE3YyIbTAaTOB K 3aIUTE;

— OIIEHKa ““He 3aUTEHO’’ BBICTABISIETCS 32 Ca00€ M HEIMOJHOE PACKPHITUE
teMbl KCP, HecaMOCTOSTENhbHOCTh W3JOKEHUS MaTepuaia, BBIBOABI U



NpEeUIOKEeHUs,  HOcsAlMe  OOIMA  XapakTep,

OTCYTCTBHUC

npecTaBieHUs paboThl, 3aTPYHEHHSI IPU OTBETAX HAa BOIPOCHIL.

Tab6mma 8 - [IporpamMmma caMOCTOSITEIBHON PaOOTHI
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Harjps1aHoro

No Cpoku BbI-
paszzae Bun camocrositenbsHON pabOThI Koui-Bo MTOJTHEHHUS
na 4acoB (Henenu
ceMecTpa)
1 2 3 4
[IpopaboTka KOHCTIEKTA KNI 1,0
1 |IIpopaboTka yueOHHKOB U PEKOMEHIyeMOI 1-2
JUTEPATYPbI 1,0
[ToaroroBka k 1abopaTopHbIM paboTam 2,0 2
Hroro mo pazaeny 4,0
[TpopaboTka KOHCTIEKTA JISKITHI 1,0 3
2 |[IpopaboTka y4eOHMKOB ¥ PEKOMEHTyEeMOi 3
JTUTEpaTyphl 1,0
[ToaroroBka x 1abopaTopHBIM paboTam 1,5 4
Hroro mo pazgeny 3,5
3 |[IpopaboTka KOHCTIEKTA JIEKIINI 0,5 4
[TIpopaboTka y4eOHMKOB B pEKOMEHTyeMOn 4
JUTEPATYPhI 0,5
[ToaroroBka K 1a00paTOpHBIM paboTam 1,0 5
[ToaroroBka k 1-i KOHTPOIBHOU paboTe 1,5
Wroro no pazgeny 3,5
[IpopaboTka KOHCIIEKTa JEeKUUN 0,5 6
4  |TIpopaboTka yueOHUKOB U PEKOMEHIYEMOM 6
JUTEpaTyphl 0,5
[ToaroroBka K 1a00paTOpHBIM paboTam 1,0 7
Wroro no pazneny 2,0
[TpopaboTka KOHCIIEKTa JEKIUN 0,5 8
5 |[IpopaGoTka y4eOHHKOB U PEKOMEHIYyeMOI 8
JTUTEPATYPhI 0,5
[TonroroBka K 1ab0paTopHBIM paboTam 1,0 9
Htoro no pasaeny 2,0
[IpopaboTka KOHCIIEKTa JEeKIUN 0,5 10
6 |[IpopaboTka yueOHMKOB 1 PEKOMEHyEeMOii 10
JUTEPATYPHI 0,5
[ToaroroBka x 1abopaTopHBIM paboTam 1,0 11
Wroro mo pazaeny 2,0
[TpopabGoTka KOHCIIEKTA JIEKIIUI 0,5 12
7 |IlpopaboTka yueOHMKOB U PEKOMEHIyeMOn 12
JUTEpaTyphl 0,5
[TonroroBka K 1ab0paTopHBIM paboTam 1,0 13
[TonroroBka Ko 2-if KOHTPOJIBHON paboTe 1,5
Hroro o pazaeny 2,0
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1 2 3 4

[TpopaboTka KOHCTIEKTA JIEKITHI 0,5 14

8 |IIpopaboTka y4eOHHKOB U PEKOMEHIyeMOM 14
JUTEPaTyphI 0,5
[loaroroBka K 1a00paTOpHBIM paboTam 1,0
[ToaroroBka kx 3-f KOHTPOJIBHOM paboTe 2,0
Hroro mo pazaeny 4,0

[IpopaboTka KOHCTIEKTA JIEKIINH 0,5 15

9 |IIpopaboTka y4eOHHKOB U PEKOMEHIyeMOI 15
JTUTEpaTyphl 0,5

[TonroroBka K 1abopaTopHBIM paboTam 1,0 16
Hroro mo pazaeny 2,0
Hroro 25,0

4.2. (I)OHII OLCHOYHBIX CPEACTB AJIdA IIPOBECACHUNA HpOMe)I(yTOqHOﬁ arTrecranmm

Nroroseiit KOHTPOJIb 110 JUCLUIIIIMHE “I'mpporazoauHaMuKa’
OCYILIECTBIISIETCS. B BUJIE DK3aMEHA, KOTOPBIM sBJIsETCS (OPMOIl TPOMEKYTOUHOM
aTTeCTallU CTYJCHTA.

DK3aMeH SBISIETCS 3aKJIIOUMTENbHBIM 3TaloM Ipoliecca (OpMUPOBAHUS
KOMIIETEHIIMH CTYJEHTA IPU U3YYCHUN JUCLHUIUINHBI UM €€ YaCTH U UMEET LIEIIbI0
IIPOBEPKY M OLEHKY 3HAaHWUW CTYIEHTOB 0 TEOPUU U NMPUMEHEHHUIO MOJTYYECHHBIX
3HAHWM, YMEHUH W HaBBIKOB IIPYM PEIICHWH IPAKTHYECKHX 3a1ad. OJK3aMEHbI
IPOBOJATCA 1O pacHucCaHuio, C(HOPMUPOBAHHOMY YYE€OHBIM OTACIOM U
YTBEPKACHHOMY IPOPEKTOPOM MO y4eOHOU paboTe, B CPOKU, MPEAYCMOTPEHHBIE
KaJIeHJapHbIM IpadukoM ydeOHOro mpoiiecca. Pacnucanue 3xK3aMeHOB JIOBOJIUTCS
0 CBEIEHUs CTYIEHTOB HE MEHee 4YeM 3a JBE HeIelnd [0 Hajaia
DK3aMEHALlMOHHOW  CECCHMM. OK3aME€Hbl NPHUHMMAIOTCA  MPENoJaBaTessiMHU,
BEIYLIMMH JICKIIUOHHBIE 3aHSITHS.

DK3aMeHbl MPOBOAATCS B YCTHOU (hopme. DK3aMeH MPOBOJUTCS TOJIBKO MpU
NPEABABICHUM CTYAECHTOM 3a4E€THOW KHWKKM W IIPU YCIIOBUM BBINOJHEHUS BCEX
KOHTPOJIbHBIX MEPOIPHUATUH, MPEAYCMOTPEHHBIX YYE€OHBIM IIJIAHOM U paboueit
IporpaMMoil 1Mo M3y4aeMol AUCUUIUIMHE (CBEACHHS (PUKCUPYIOTCS JOIYCKOM B
AJIEKTPOHHOM BeaoMocTH). CTyAeHTaM Ha 3K3aMEHE IPENOoCTaBISIETCS IPABO
BbIOpaTh OJMH U3 OWiIeToB. Bpems moAroToBku k oTBeTy coctaBisieT 50 MUHYT.

IIo ncreuenuun YCTAaHOBJICHHOT'O BPEMCHHU CTYACHT HOJIZKCH OTBCTUTH HA BOIIPOCHI
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9K3aMEHAllMOHHOTO  Owmiera. Pe3ynpTaThl dSK3aMeHa  OILIGHWBAIOTCA  TI0
yeThIpexOaIpHO  cucteme  (“OTIMYHO”, “XOpomio”, ‘“‘yAOBJICTBOPUTEIHHO”,
“HEeyIOBIICTBOPUTEIBHO’) M 3aHOCATCS B DK3aMCHAIIMOHHYIO BEIOMOCTH W
3a4ETHYI0O KHIDKKY. B 3a4eTHYI0 KHIDKKY 3aHOCSTCS TOJIBKO TMOJIOKUTEIHHBIC
OLICHKH.

BOHpOCBI IS TIOATOTOBKU K 9K3aMCHY !

1. T'mapomexaHuueckoe MPEACTaBICHUE O KUIKOCTSIX KaK O CIUIONIHOM,
JIETKO MOJIBMYKHOW M IJIOXO CKUMAEMOU CpeJie.

2. T'a3 kak coxuMaemast >KUJIKOCTb.

3. PaBHOBeCcHOE COCTOSHUE KUIAKOCTH M ICHCTBYIOIINE CHJIBI.

4. Tungpocratuueckoe gaBieHue B Touke. OCHOBHAs Teopema
TUAPOCTATUKHU.

5.  VYpaBHenus Disepa IS TOKOSIIECHCS KUIKOCTH.

6. OcHoBHOe nudhepeHInaTbHOE YPaBHEHNE THAPOCTATHKH

7. PaBHOBecH€ XUJIKOCTH B MOJE CHIIbI TSKECTH. [lOBEpXHOCTH YPOBHSIL.

8. OcHOBHOE ypaBHEHHE TUIPOCTATHKHU. 3akoH [lackas.

9. CmocoObI n3MepeHus AaBiaeHUs. AOCOTIOTHOE U H30BITOYHbBIC
JaBJeHUA. Bakyym.

10. [aBneHue KUAKOCTH Ha IJIOCKYIO CTEHKY. LleHTp naBnenus.

11. JlaBieHue xKUIKOCTA Ha TOPU3OHTAIBLHOE JHO COCY/a.

12. JlaBneHue XUIKOCTH HA MUTUHAPUYECKHIE ITOBEPXHOCTH.

13. Cwa naBneHus KUAKOCTH HA KPUBOJIMHECHHBIE TTIOBEPXHOCTH.

14. TopusoHTanbHas U BEpTUKAJIbHAS COCTABJISAIONIAS CHUIIBI N30BITOYHOTO
JIaBJICHHSI.

15. Tlonnas cwiia U30BITOYHOTO AABICHHUS.

16. Cuna naBieHUsI )KHIKOCTH HA CTEHKH HAIIOPHOTO TPyOOImpoBoaa

17. OcHOBBI TeOpUHM IJIABAHUS TeJ. 3aKOH ApxuMenia

18. OcHOBBI T€OpUHM IJIABAHUS TEJ B )KUJIKOCTH. OCTONYMBOCTB.

19. OcHoBHbIE TOHATHS TUIPOMEXAHUKH KUJIKOCTU. Y CTAHOBUBIIICECS U
HEyCTaHOBUBIIIEeCs ABMkeHHUE. [lose ckopocTel, THHUM U TPYOKH TOKA.
YpaBHeHUE TOCTOSTHCTBA 00BEMHOTO pacxoa.

20. JlamuHapHBIA U TYpOyJIEHTHBIA pEXUMBI TeueHus. [ uapaBnuyeckue
XapaKTEepUCTUKH NTOTOKA. Yuciio PeriHonbca.

21. VYpaBHenus bepHymim it uaeasbHOM KUJIKOCTH.

22. T'eomeTrpuueckuil U SHEPreTUYECKUIN CMBICT ypaBHeHHs bepHyu.
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23. Bsaskoctb xuakoctel. HEIOTOHOBCKHE U «aHOMAJIBHBIE) KUIKOCTH.
KoadhummeHTs! 1 e AMHUITBI N3MEPEHUSI BI3KOCTH.

24. VYpasHenue bepHysum s peaqbHOM )KUIKOCTH U Ta30B.

25. JludbdepenimanpHable ypaBHEHUS IBUKEHUS pPeaTbHON KUKOCTH.
VYpaBuenus Hasbe - Ctokca.

26. Kputepun mogoOus 11 TCUSHUH HECKUMAEMBIX BSI3KHX KUIKOCTEH H
ra3oBbiX TeueHui. [loHsITHE 00 ABTOMOIETTLHOCTH.

27. BnmsHUE BA3KOCTH Ha ABM)KCHHE JKHUJIKOCTH U Ta3a B TPyOe.
['unpaBnuyeckre CONPOTUBIICHUS.

28. MecTHble CONPOTUBIIEHUS. DKBUBAJICHTHAS JIMHA.

29. Knaccudukarus TpyoornpoBoaoB. OCHOBHOE pacuéTHOE YpaBHEHUE
MIPOCTOr0 TPYOOIpoOBOIA.

30. Monyns pacxona. ®opmyna Ile3n.

31. T'mapaBnmdaeckuit pacy€T TpyOompoBoa0B. OCHOBHBIE PaCUETHBIC
3aJlaymu.

32. DKOHOMUYECKH HAWBBITOJHEHIIINI TUaMeTp TpyOomnpoBoaa

33. Tlonstue «dkBUBajIeHTHAs TpyOay. ['mapaBnuyeckuii pacyer.

34. OcHOBBI pacuéra ra30mpoBOIOB.

35. Kaswuramus.

36. T'mmpaBmmueckuit yaap.

37. MeponpusaTusi 0 CHIKEHUSI HETaTUBHBIX MOCIEACTBUI
THIPABINYECKOTO y1apa.

38. HcreueHne XHIKOCTH Yepe3 Majioe OTBEPCTHE TIPHU TTOCTOSTHHOM
Harope.

39. HcredeHne KUIKOCTH Yepe3 MaJIoe OTBEPCTHE TP MIEPEMEHHOM
Harope.

40. HcredeHwue XUIKOCTH Yepe3 OTBEPCTHE B TOJICTOM CTCHKE.

41. OcHOBBI TeOpHUH (PUIBTPALIUU BOJBI B TPYHTE.

42. 3axoH punbtpanuu dapcu.

43. Onpenenenue 1e0UTa MWIMHAPUYECKOTO COBEPIIEHHOTO KOJIO/IIIA.

44. Onpenenenue pacxoaa QUIbTPALMOHHOTO MOTOKA, MOCTYIAOIIETO K
TOPU30HTATBHBIM JIPCHAKAM.

45. T'unpora3oiuHaMUKa ¥ €€ MECTO CPEJId €CTECTBEHHBIX M TEXHUYECKUX
HayK. OCHOBHBIC MIOHATUS TUIPOTA30AMHAMUKH.

46. Knaccudukanus »uaKocTeit u ra3oB. [ umores3a CrjIonHOCTH.
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3aoaua 6 IK3aMeHAUUOHHOM Oueme

1. Haiitu JIaBJICHUE Ha cBoOOHON | !

IOBCPXHOCTU B 3aAKPBITOM COCYIC C 6CH3HHOM,

€CIIM YPOBEHb XHUIKOCTH B OTKPBITOM COCYZE e

nbe3omerpe (puc 1.1) Bblllie YpOBHS KUAKOCTH B | ——

cocyne Ha h =2 M, a armocdepHOEe IaBIcHUE SRl R !
pa = 100 xIa. - S—

2. B U-00pa3Hblil cocy/l HAUTHI PTYTh U BOJAA
(puc  1.2). JluHus  pazgena  KUAKOCTEH

PaCIIOJIOKCHA HHIKC CBO6OIIHOI>’I IMOBCPXHOCTHU

prytu Ha h,=8 cMm. Omnpeaenuts pa3HOCTDH

Puc. 1.2

ypoBHeii h B 00enx JacTsx cocya.

3. OnpenenuTh MOJHOE U U30BITOYHOE MABJICHHE BOJBI HA JTHO OTKPBITOTO
cocyna, ecinu atMocdepHoe nasienue p, = 100 xlla, a rmyObuna Boabl B cocynie
paBHa: a) h=25m; 0) h=4 m.

4, K pesepByapy, 3amojHEHHOMY Ta3oM
JaBJICHUEM o, TPUCOCANHEHA TPyOKa, OMyIICHHAs "
B cocy ¢ pryThio (puc 1.3). TpeOyercs onpeaeauTb i
JIaBJICHUE Po B PE3EPBYaApeE, €CIU PTYTh MOJHSIACH B
TpyOKe Ha BoIcOTYy h =23 cM. B
prc. 1.3
5. Hantu BenumuMHy W TOYKY TIPWIOKEHUS PABHOIACUCTBYIOIIEH CHII

THAPOCTATHYECKOTO JIaBJICHUS BOJABI HA TMPSIMOYTOJBHBIM BEPTUKAIBHBIA IIIUT
mupuHOM b = 2,8 M, ecnu TiIyOWMHa BOJBI a) C OJHOM CTOPOHBI IIHUTA
h1=3 M, ac apyroii —h,=2mwm;0) h1=2m; h,=1,5m.



6. OTKpBITHIC
COOOIIAIONITUECS COCY/TBI
(puc 1.6) 3amnoaHeHbI
Pa3IMYHBIMU JKUIKOCTIMH
(p1= 750 xr/m3; p2 = 1250
kr/M°). Haiitu: a)
paccTosIHUE OT JIMHUHU
pazaena AB 1o ypoBHA
KHUJIKOCTH B KaXIOM
cocyae hy u hy, ecin
Pa3HOCTh YpPOBHEMN
XKUJKoCTeH B cocyaax h =
10 cM; 6) pa3HOCTh
ypoBHeii h ipu h; = 40 cwm.

/. Onpenenutb

Pa3HOCTh

NaBJIEHUM B pe3epByapax A u B,
3aII0JIHEHHBIX OCH3UHOM, €CIIH

MOKa3aHus
g epeHnaITbLHOro

manometpa h, pasuo (puc 1.9):

a) 70 mm; 6) 100 mm.

8. Ompenenutsb
BEJIMUYMHY U TOYKY
MIPUJIOKEHUST CHUJIBI
TUJIPOCTAaTHYECKOTO
JIaBJICHHUS BOJBI Ha
BEPTUKAIBHBIN IIUT

LIUPUHOMN

b = 2 M, ecmu
riyOuHa BOJIBI
nepen HIATOM

H=2,7 ™M (puc).

‘i

’
n T
l |||:|“|I

Puc. 1.6
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9. Ha xakoi
ryOMHEe  JOJDKHA
HAXOJUTCS  Omopa
IHUTa O
(puc 1.15), utoOBI
npu h; > 4,2 M oH
OTKpBIBAJICSI aBTO-

aTMYECKH,  CCIIH:
a) h, = 1,8 M; yron
p = 309,

6) h2 = 2,5 M,
B = 45°.

(Ykazanme: Becom
IUTA MOYKHO

npeHeopeys.)

10. Beprukanbablit
MEPErOPAKUBAIONIMN  TPSIMOYTOJILHBIN
KaHaj mupuHoi b = 0,8 M, u3rororieH
U3 TSTH JOCOK IIUPUHON a
Onpenenutb TONIMIMHY JOCKU, CUUTas
JOTyCKaeMoe HarpsiKeHUe ISl JiepeBa
[c] = 7MIIa. I'nyOuna BoabI B KaHaje h

= 1,45 m (puc 1.16).

11. Kpyraoe oteepctue auamerpom d

L
\

EU RO Ve
N 'f._ &
;Fﬂ-’{- 7
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40 cM B BEpPTUKAIBHOW CTEHKE

pe3epByapa C BOJOW NEPEKPHITO IUIOCKUM KianmaHoM. HailTh BemWyuHy U TOYKY
NPUJIOKEHUSI CHUJIbI, MNPWKUMAIOIIEW KiIamaH K CTEHKe, €CIM LEHTP OTBEpPCTHS
HaXOJUTCS HUXKE

a)nua 0,5 M; 0) 3 m;

cBOOOIHOM MOBEPXHOCTHU

KHUIKOCTHU:
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12. Jns peryaupoBaHUs YPOBHS BOJIbI
B HaropHOM Oake YCTaHOBJICH
IMOBOPAYMBAIOIIMNCS  IIUTOK, KOTOPBIA
JIOJKEH OTKPBIBATh KBAJIPATHOE OTBEPCTUE
axa = 04 x0,4 M B BepTUKaIbHOU
cTeHke mpu 3amaHHoMm ypoBHe H (puc
1.24). Haiitu tinyouny h morpyxenus
mapHupa O U cuily JAaBi€HUA BOAbI Ha
HIUTOK pu:
a)H=2M;6) H=1,5m.

13. OTtBepcTue B O0oKOBOH

BEPTHKAIBHOH  CTEHKE  3aKpPBITOrO
pe3epByapa, TpeACTaBISIOmEee COO0H A lPM
PaBHOCTOPOHHUM  TPEYrOJbHHK  CO == —
cTopoHoi b = 0,5 M, 3aKpbITO KPBILIKO#
(puc 1.19). Onpenenuts CUIy JaBICHUS
BOJIbI Ha KPBIIIKY, €CJTH TOPU3OHTATIBHOEC
OCHOBAaHHE TPEYroJLHOTO  OTBEPCTHSI

pacrosoxkenHoro Ha raybmae H = 1, 5 LD—J

M, a MAaHOMCTPHUYCCKOC JaBJICHHC Ha

CBOOOZHOM MOBEPXHOCTH Py PaBHO: Puc. 1.19
a)0; 6) 50 xIla.

14. OnpenenuTh HaTSKEHHE TpoOCa,
yIEPKUBAIOIIETO MPSMOYTOJbHBIA ILIUT
MIUPUHON b = 2 M mpu TiIyOuHE BOJBI
nepea mutoM h = 1,8 m (puc 1.27), ecnu
yroj HakJIOHa MIWTa K TOPU3OHTY: a) &

= 60°; 6) @ = 45°.

VYkazanue. Becom murta npenedpeys.




29

15 IIpsmoyroyibHBIM MOBOPOTHBIN 3aTBOP
pasmMepamu  bXa = 1X2 M
MIEPEKPBIBACT BHIXO M3 Pe3epByapa
(puc 1.31). Ha kakoMm paccTossHUMN
X HEoOXOIMMO PaCIOJIOKHTh OCh
3aTBOpa O, YTOOBI npu |
OTKPBIBAHUM €r0 B HadaJIbHBIN
MOMEHT HE00X0AUMO ObLIIO
MPEOI0JIeBaTh TOJBKO TPEHUE B
IapHUpax, eciu TIyOwmHa B
pesepByape: a) H=3 m; 6) H =4
M?

16 OmpenenuTs cuily JIaBICHUS
BOJIBI HAa JTHO COCYJa M Ha KaXIyIO W3

YEThIpEX orop (puc 1.17).
Cob6cTBEHHBIM BECOM cocyna
npeHeopeyb.

17 IIBa cocyna A u B (puc 1.20) oguHaKoOBOTO IuaMeTpa 3aroJHEHBI BOIOU.
Cocyn A otkpbIT. B BepxHIOIO KphIIKY cocyna B BcTaBieHa ToHkas TpyOka.
Onpenenuth CUIIy JaBi€HHs BOABI Ha JHO KaXJIOTo cocyna, eciu a) Ha = 2 wm;
Hg=19M;h=1M;60) HA=3M; Hs =3 m; h=1 m;
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A
O
Y
A
O
A

Puc. 1.20

18 IIpAMOYTONBHBIA WIUT JUIMHOU
a =5 M U MUPHHOH b = 5 M 3akperuicH
mapHupHo B Touke 0 (puc 1.28);
H =4 v Hy = 2 m; a = 60° /
OrnpenenuTs: a) peakuun omop A u O; EAPIIFFRLZZ)7Zrrrrrrrrz7,
6) ycwme T, HeoOxomumoe st ‘

MoJaAbEMA IIIUTA.

19. Onpenenutsb
BEJIMYMHY M HaIpaBJICHUE

CHJIbI AAaBJICHHUS BOABI Ha

1 M mwmpuHBI 3aTBOpA,
MPEJICTaBISIONIET0 CcO00M
4eTBEPTh KpPYTOBOTO
uunuaapa  (puc  1.41)
pamuyca R paBHOTO;
a) 1,5wm; 0) 2 m.
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20. Onpenenuthb CUILy
TUIPOCTaTUYECKOTO JIaBJICHUSI BOJbI
Ha | M IIMPHHBI BAJIBLIOBOTO 3aTBOpa
muamerpom d = 1,2 m (puc 1.35) npu
h; = 1,2 M eciu:

a)h,=0,6 M; 6) h,=0,7 m.

21. OnpenenuTh MOTEPH HAIOpa Ha TPEHHE IO JUTMHE N B HOBOM CTaJIbHOM
tpyoomposoge (K, = 0,1 mwm), mumamerpom d = 250 mm, | = 3 kM 1pu
TPaHCIOPTUPOBKE BOJbI (HepTH) ¢ oauMHAKOBBIM pacxoaoM Q = 30 n/c, ecnu
K03 PHIMEHT KMHEMATHYECKO# Bs3kocTH s Bogbl vg = 0,01 cm?/c, 1 HedTn
vy = 1 em?/c. Tlpu onpenenenuu ko3QpQPUIUEHTa IHAPABIMYECKUX TOTEPh MOMKHO
HCIIOJI630BaTh popMyiy Amprmryns A = 0,11(k./d +68/Re)%?°.

22.  OnpenenuTh CUITY THAPOCTATUYECKOTO JABJICHUS BOJABI HA 1 M IIUPUHBI
HIDKHEH KPUBOJIMHEIHOM 4acTu COOPYKEHUS (puc 1.33),
ecru H=1,5M,r=0,5 m.
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IMpavoyroneuuit  aepe-
Balubln Opyc aanmoin [ = M,
WHPHHOR b = CM W BLICOTON
1 h == CM  MJOTHOCTBIO P, ==

I!
= KT

U

B2

]

= 750 kr/w® naasaer no soge. Onpereants:
a) ocrolluHBocTe Gpyca B
ABYX [0/DIKEHHAX, Nokasawuux na pue, 1.50.

Puc. 1.50
23. Onpenenuth MOTEpU Haopa MO JJIMHE B CTAJIbHOM HEPTEIPOBOJE
nmuuoi | = 1000Mm mpu pacxone Hedtn Q = 180 M%/u, ecnu kuHeMaTHUeCKuUii

kodduient Bsaskocth HedptH v = 0,8 cm?/c, a muamerp Tpybomposoga D:
a) 200 mM; 6)250 mm; B) 300 mMm; 1) 150 mm; 1) 100 Mm..

24. Onpenenutb CpeaHUE CKOPOCTH, CMOYEHHBIE TEPUMETPHI U
TUAPABINYECKUE PAJAUYChl B  CEUYECHMSIX TIOCTETIEHHO  PAaCIIUPSIONIErocs
TpyOomnpoBoaa, rae auameTp D1 = 100mMm, Dy = 150 MM, D3 = 220 MM mipu pacxoje
Q:a)5n/c; 6) 7 n/c;B)9 n/c; 1) 11 n/c; n) 13 n/c.

25. Onpenenutb BEIWYUHY U
HarpaBJIeHUE CHUIBI
THJIPOCTATUYCCKOTO JABJICHUS BOJIBI
Ha | M mMpPUHBI BaIbLIOBOTO 3aTBOpA
auameTpoM D = 1,5 M (puc 1.34)

26. OnpeeuTh CHITY JTaBJICHUS
BOJABI Ha | M IIMPHHBI 3aTBOPA,
MEPEKPBIBAIONICTO KaHAT MEXIy
IBYMsI ~ CMEXKHBIMH  KaMepaMu
(puc 1.36), ecnu TiryOMHaA BOJABI B
neBoit kamepe hy = 5 Mm; B mpaBoii
h,=25M;R=4;a=2wm,a=15%
B =30°
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27. Kpyrmoe otBepctHe paamyca
r = 20 cm B JgHE pe3epByapa C BOAOU
MIEPEKPBIBACTCS KIAaHOM — MOTychepoit
Takoro xe paauyca (puc 1.39), Bec
koroporo G = 200 H. Beruuciurs:
a) cuny T, HEOOXOAUMYIO ISl TTOTHSATHS
KianaHa npu Hamope H = 2.5 M, ecnu
JIaBJICHUE Ha CBOOOJHON MOBEPXHOCTH
po = pa = 100 kIIa;

0) mnpu kakoM Hamope H kiaman
OTKPOETCS aBTOMAaTHYECKH, ecnm
po = 80 klla, a p, = 100 kIIa.

28. Onpenenuth JaBjieHUe pPi1 B cedueHMH | - 1 TOPUBOHTAIBHO
PACIIONIOKEHHOTO COIlIa THAPOMOHUTOpa (puc 2.3), HEOOXOUMOE IS MPUJIAHHS
CKOpPOCTH BOJI€ B BBIXOJHOM ceueHuu 2 — 2V, = 40 wm/c, eciau CKOpOCTh
NIBIDKEHUS Boabl B ceueHun 1 — 1 — V1 =3 m/c.

29. Omnpenenmuty guamMeTp d CYXEHHOHM 4YacTH TOPHU30HTAIBHOTO
TpybomnpoBoaa (puc 2.4), mpu KOTOPOM BOja IMOJHUMAETCS Ha
BbicoTy h = 3,5 M (pacxon Q = 6 i/c, auametp D = 10cm).
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OrneHka ycCIeBaeMOCTH OCYIIECTBIISIETCS] MO pe3ysIbTaTaM: BBITOJHEHUS
7a00paTOpHBIX  pabdOT, YCTHOrO ONpoca, MpH  3alIUTE  BBITOJIHEHHBIX
71a00paTOPHBIX 3a/laHui, KOHTPOJIBHBIX paboT, 3ammre pedepara W OTBETa Ha
dK3aMeHe. YCTHBI Ompoc MW TOATOTOBKA pedepara BBIBISIOT 3HAHHUS U
MOHMMAaHHE TEOPETUYCCKOTO MaTepualia JUCIUIUIMHBI U TO3BOJISIIOT MPOBEPUTH
komnetenmio OK-10, a 3ammra mabopaTopHbIX padoT, pe3yNbTaThl KOHTPOJIbHBIX
paboT u 3x3ameH — kommneteHiuu OIIK-1 u T1K-22.

CyIecTBEHHBIM 3JIEMEHTOM O00pa30BaTENbHBIX TEXHOJIOTHNA SIBISICTCS HE
TOJIKO YMEHHUE CTYJEHTAa HAUTHU pEIIeHHE MOCTABICHHOW 3aJa4y, HO U JOHECTH

€ro J10 BCEW ayJIUTOPHUH.

Tabnuua 9 — CooTBeTCTBUE KOMIIETCHIIHNM, POPMUPYEMBIX MPU U3YUCHUU
JUCHUTUTNHBI, Y BUOB 3aHATUN

[lepeuenn Buae! 3aHsTui DopMBI KOHTPOJISA
KOMITETEHITU I JI. [ JIab. | IIp. | KCP | CPC
+ + ] Onpoc no pe3ynbTraram
CaMOCTOSITENIbHOU PaOOTHI.
OK-10 PedepaTusHas pabdora.
+ + + 3amuTa J1a00paTOPHBIX
OIIK-1 pabot. PesynbTath
I1K-22 KOHTPOJIBHBIX padoT.
HK3aMeH

Kpurepuu BbiCTaBieHHS OLIEHOK HA SK3aMEHE:

— OIIEHKa “OTJIMYHO” BBICTABIIAETCS, KOTJA JaH IOJHBIN, pa3BEpPHYTHIN
OTBET Ha IMOCTaBJIEHHBbIE BONPOCHI, TOKAa3aHA COBOKYMHOCTh OCO3HAHHBIX 3HAHMM
[0 JHMCLUMIUIMHE, JOKA3aTeJIbHO PACKPBITBI OCHOBHBIE IOJIOXKEHHUS BOIIPOCOB; B
OTBETE MPOCIEKNUBAECTCS YETKasi CTPYKTYpa, JOTMYECKAsl IOCIEN0BATEIbHOCTD,
OTpaXkarollasi CYIIHOCTh PAaCKpPbIBAEMbIX IMOHSTHUH, TEOPUW, SIBJICHHUI. 3HAHUE IO
JUCHUIUIMHE IEMOHCTpUpPYETCs Ha (POHE TOHUMAHU €ro B CUCTEME JJaHHOW HayKu
U MEXIUCHUIUIMHAPHBIX CBsi3ei. OTBET H3J0KEH JUTEPATYPHBIM S3BIKOM C
UCIIOJIb30BaHUEM CIIELHUATbHBIX TEPMUHOB. MOTYT OBITH JOMYIEHBl HEIOYETHI B
ONPEIEICHUH MOHATUN, UCIPABICHHBIE CTYJAEHTOM CaMOCTOSITEIBHO B IPOLECCE
OTBETA,

— OLICHKA “XOpOIIO” BBICTABIIAETCS, KOT/1a MOJYYEH MOJIHBINA, Pa3BEPHYTHIM
OTBET Ha IMTOCTABJICHHBIE BOIIPOCHI, IOKA3aHO YMEHHE BBIICIIUTh CYLIECTBEHHBIE U

HCCYIICCTBCHHBIC IIPHU3HAKH, IMMIPUYMHHO-CICACTBCHHBIC CBs3H. OTBET YETKO
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CTPYKTYPUPOBAH, JIOTUYEH, U3JI0KEH JINTEPATYPHBIM SI3BIKOM C MCIOJIb30BAHUEM
CHEUUalIbHBIX TEPMUHOB. MoOryr OBITh JONYIIEHBl 2-3 HETOYHOCTHU WIIU
HE3HAYUTEJbHbIE  OIUMOKM,  HCHPABJIECHHBIE  CTYJEHTOM C  IOMOUIBIO
IIPETOIaBATEIIS;

— OLEHKa ‘‘yJIOBJIETBOPUTENBHO BBICTABIISIETCS, KOrJa MPEACTaBICH
HEJOCTAaTOYHO TIIOJHBIM W HEJOCTAaTOYHO pa3BepHyThId oTBeT. Jlormka wu
MOCJIEIOBATEIBHOCTh HM3JIOKEHUS HMMEIOT HapylieHus. JlonmylieHbl OmMOKM B
PacCKpBITHM TMOHATHHA, yHoOTpeOneHur TepMHUHOB. CTyIEeHT HE CIOCOOEH
CaMOCTOATEJIBHO BBIJCINTHh CYIIECTBEHHBIE W HECYLIECTBEHHBIE IIPU3HAKU U
IPUYUHHO-CJIEICTBEHHbIE CBSI3M. B OTBeTE OTCYTCTBYIOT BBIBOJBI. YMEHHUE
PacKkpbITh 3HaueHHE OOOOLICHHBIX 3HAHMN HE MOKa3aHo. PeueBoe odopmieHue
TpeOyeT MONpaBOK, KOPPEKILINH;

— OIIEHKa ‘“‘HEYJOBJICTBOPUTEIBHO BBICTABIIIETCA, KOTJIA  OTBET
IpEJCTaBIsIeT COOOM pPa3pO3HEHHBIE 3HAHUS C CYIIECTBEHHBIMM OIIMOKAMH 10
Bonpocy. IIpucyTcTBy0T PparMeHTapHOCTh, HETOTUYHOCTh U3T0KEeHHs. CTYJIEHT
HE OCO3HAET CBsI3b OOCYKIaeMOro BOIpOca MO OWJIETY C APYrMMH OOBEKTaMU
JUCUUIUIMHBL.  OTCYTCTBYIOT BBIBOJBI, KOHKPETH3alUs W JI0Ka3aTEIbHOCTH
u3NoKeHus. Peub HerpaMoTHasi, TEXHUYECKas TEPMHHOJIOTHS HE HCIOJIb3YETCSs.
JlonoaHUTENBHBIE W YTOYHSIOIIME BOIPOCHI IPENOJABATENI HE HPUBOMAT K
KOPPEKIUU OTBETA CTYACHTA.

[Ipumep sK3aMeHaIMOHHOTO OujeTa o auciuiuie “I'uaporazonnHamMuka’.

1920

OI'BOY BO «KybaHckuii rocy1apCTBEHHBIN YHUBEPCUTET
Kadenpa pernonanbHOM 1 MOPCKOM T€0JI0OTHH
CrnermansHocTb (mpoduis): 20.03.01 «be3onacHOCTh TEXHOJIOTHYECKUX
nporieccoB U npousoacTBy 2018-2019 yu. roa

Jucnnmumna: «I'naporazoauHaMuKa
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AK3AMEHAIIMOHHBIN BUJIET Ne 1

1. FOPI/IBOHTaHLHaﬂ N BEPpTUKAJIIbHAA COCTABJIAIOIIAA CHJIbI U30BITOYHOTO

JTaBJICHMUS.
2. MecTHbIe CONPOTUBIICHUS. DKBUBAJICHTHAS JJIMHA.
3. B U-006pa3Hblii cocyll HaJauThl PTYyTh H

Boja (puc 1.2). Jlunus pasnmena XKUJIKOCTEH

PAacCIIONIOKCHA HHIKCE CBO6OI[HOI>1 IMOBCPXHOCTHU

prytu Ha hy, = 8 cm. Ompenenuts pa3HOCTH

Puc. 1.2

ypoBHeii h B 00enx JacTsax cocyna.

3aB. kadeapoit B.U. I1onikos

5. IlepeyeHb OCHOBHOW M [ONOJIHUTEJBHON Y4eOHOH JMTepaTyphbl,
HEe00X0AMMOM /151 0CBOCHUS AMCUMUILIMHBI (MOXYJIA)

5.1 OcHOBHas auTEpaTypa:

1. 3amanees, 3.X. OCHOBBI THAPABIMKU U TEIUIOTEXHUKU [DIEKTPOHHBIN
pecypc] : yaebHoe nmocobue / 3.X. 3amaneen, B.H. Ilocoxun, B.M. YedanoB. —
OnektpoH. naH. — Cankr-IlerepOypr : Jlans, 2014. — 352 ¢. — Pexum nocrymna:
https://e.lanbook.com/book/39146. — 3aru. ¢ skpaHa.

2. BacunmpbeB 1O.I1.,, CmupnoBa A.B. T'mapomexanuka. Metoaudeckue
yKazaHusi K JabopaTopHbiM paboram mo runpasiuke. Kpacuomap: Ky6ol'yY, 2011.
46c.

3. I'yces, A. A. MexaHuKa )UJIKOCTH U rasza : y4eOHUK ISl aKaJIeMHUYECKOTO
OakanaBpuata / A. A. I'yceB. — 3-e u3a., ucnp. u nomn. — M. : U3gaTenscTBo
FOpaiit, 2018. — 232 ¢. — (Cepus : bakanaBp. Axkanemuueckuii kypc). — ISBN
978-5-534-05485-9. — Pexxum poctyma : www.biblio-online.ru/book/EF2AFE9]L -
A1BD-4566-9C59-DC60266518B5.

5.2 JlonoJiHUTENIBHAS TUTEpATYypa:

I'ynunun, H.C. I'uppasnuka u rugpornpuso [DnekrporHsiid pecypc] / H.C.
['ynunua. — DnekTpoH. naH. — Mocksa : ['opnas kuura, 2007. — 520 c. —
Pexxum noctyna: https://e.lanbook.com/book/3442. — 3arm. ¢ sxpana.

Koxesnukosa, H.I'. I'mgpaBmmka W TUApaBIMYECKHE  MAIIMHBIL.
JlaGopaTopHbIil MpakTUKyM [DIEKTpOHHBIN pecypc] : ydeOHoe mocobue / H.T.
KoxeBnukoBa, A.B. Emun, H.A. [lleBkyH, A.B. Jlpanblii. — DNeKTpoH. JaH. —


http://www.biblio-online.ru/book/EF2AFE91-A1BD-4566-9C59-DC60266518B5
http://www.biblio-online.ru/book/EF2AFE91-A1BD-4566-9C59-DC60266518B5
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Cankrt-IlerepOypr : Jlawb, 2016. — 352 c¢. — Pexum nocryna:
https://e.lanbook.com/book/76272. — 3aru. ¢ skpaHa.

5.3. [lepuoanyeckue u3aaHus

1. UsBectus PAH. Mexanuka »XUJIKOCTH U ras3a

2. W3Bectus By30B. Pusnka

3. be3omnacHOCTh )XU3HEACSITEIHFHOCTH C €KEMECSUHBIM MPUITOKECHHUEM
4. )KXypHall TeOpETUYECKOU U IKCIIEPUMEHTAIIbHOU (PUBHKU

6. [lepeyennb pecypcoB HH(POPMALMOHHO-TETIEKOMMYHUKAIMOHHO CeTH
«/HTepHeT», He0OXOAUMBIX [IJISI 0OCBOCHHS TUCHUILINHBI (MOLYJIs1)

HNuTepHeT-pecypcsr:

1. http://www.iglib.ru  —  HuTepHeT-0MbOIMOTEKAa 00pa30BaTEIbHBIX
U3JIaHUH, B KOTOPOM COOpaHbl 3JICKTPOHHBIC YYCOHUKH, CIPABOYHBIC U YUCOHBIC
nocoOus. Y T00HBIH MOUCK 1O KIIOYEBBIM CIIOBAaM, OTJCIIbHBIM TeMaM U OTPaCIISIM
3HAHUS,

2. http:/lwww.twirpx.com/files /tek/ —  Twirpx.com - 310 ciyxO0a,
obOecrnieunBaromiasi ¢ MOMOIILI0 BeO-uHTepdeiica, pacnoioKEHHOTO TOJIBKO IO
aapecy  http://www.twirpx.com, ¥  CHEUMAIM3UPOBAHHOTO  aIMapaTHO-
IPOrpaMMHOTO oOecIieueHusT XpaHCHUE, HAKOIUICHHWE, Iepeaady u 00padoTKy
matepuanoB [lonp30Barenel, mpeIcTaBICHHON B 3JIEKTPOHHOM BHJIE€ B IyOJIMYHbIN
noctyn. MHTepHeT-O0MOIMoTeKa, B KOTOPOW COOpaHbl DJIEKTPOHHBIC YUYECOHUKH,
CIpaBOYHBIC M y4eOHBIC IMOCOOMSA. YIOOHBIH TOHWCK IO KIFOYEBBIM CJIOBaM,
OTIICJLHBIM TEMaM M OTPACIISIM 3HAHUS.

3. Koncynprant + — CopaBouyHo-ipaBoBast cucrtema. Conepkut
3aKOHOAATEIbHYI0 0a3y, HOPMATUBHO-TIPABOBOE 00ECIICUCHHE, CTAThH.

4. http://portal.tpu.ru/SHARED/s/SMAILOV/teaching/Mwg
http://portal.tpu.ru:7777/SH ARED/s/ISMAILOV/teachin g/hydraulics/Tabl/ —
HopTan HallMOHAJIBHOI'O HCCIIEA0BATCIBCKOI'O Tomckoro
MOJINTEXHUYECKOro yHuBepcutera. MHdopmanusa no aucuumimHaMm «MexaHnka
KHUIKOCTU M Tasay, «FI/IleaBJ'II/IKa U TUAPOITHCBMOIIPHUBOID). Ha IMPAaKTHYCCKUX
3aHATHSX U B CAMOCTOSITEIILHOM pabdoTe.
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/. Meroauyeckue YyKa3aHMsl JAJdsi OOy4alOIIMXCA IO OCBOEHHIO
TUCHHUILIAHBI (MOIYJIs1)

Teopernueckue 3HAHUS o OCHOBHBIM paznenam Kypca
“I'mmporazoauHaMuka’” OaKaJlaBpbl MPUOOPETAIOT Ha JICKIUSAX U J1aO0OPaTOPHBIX
3aHIATHSX, 3aKPETUISIIOT U PACIIUPSIOT BO BPEMSI CAMOCTOSITEIbHON PabOTHI.

Jlexu no kypey “I'maporazouHamMuka’ NpeICTABISIOTCS B AJIEKTPOHHOM
BUJIC U B BUJIE 0030pOB C JIGMOHCTpAIMEH MPE3eHTALNIA MO OTACIbHBIM OCHOBHBIM
TeMaM TmporpamMMmbl. [[is yriyOneHus W 3aKkperieHUs TEOPEeTUYECKUX 3HAHWUU
OakaiaBpam PEKOMEHTyeTCs BBITIOJIHEHUE OTIPEJICTICHHOTO o0bema
caMOCTOsITeIbHOM  paboThl. OOmmMie  00bEM  4YacoB,  BBIACICHHBIX IS
BHEAYJIUTOPHBIX 3aHATHH, COCTABIISET 25 YacoB.

B ydyeOHOM mpoliecce HUCHONMB3YIOTCS METOAMYECKHE YKa3aHus K
n1abopaTopHbIM pabotam 1o pasaeny Tuapomexanumka" / Bacuise HO.IT.,
CmupnoBa A.B. Kpacnomap: KyoI'Y, 2011. 46¢c. B Merogmyeckux ykazaHUIX
MIPUBECHBI METOJMKHU BBITIOJIHEHUSI JTAOOPATOPHBIX padoT 10

- OIPEIEIICHUIO THAPOCTATUIECKOTO JTABJICHHS,

- OTIPEJICTICHUIO TUIOTHOCTH MaTEPHAJIOB TeJl Pa3IMuHON (POPMBI, UCTIONIB3YS
3aKOH Apxumena;

- OIpeJeNieHuI0 4ucia PeifHonbaca mpu jJaMUHApPHOM, TYpOYJIEHTHOM H
MEPEXOAHOM PEKHUMax JIBWIKEHUS IKUIKOCTH, OIPEIACICHUIO KPUTHUYCCKON
CKOpPOCTH;

- TI0 WICCIICTOBAHUSM MCTCUCHHUS JKUIKOCTH Yepe3 OTBEPCTHUS U HACAJIKH TIPH
MOCTOSTHHOM U TIEPEMEHHOM Harlope.

BbibopouHo  mpuBeneHbl  ClpaBOYHbIE  TaOMMIBI  Hauboliee  4YacTo

MNPUMCHACMBIX THAPABINYCCKUX BCINYHH.

8. IlepeyeHb HHMOPMAIMOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX NpPH
OCYIIeCTBJIEHHMH 00Pa30BaTeJIbLHOIO Mpolecca Mo TUCHUILIHHE (MOIYJII0)

B nmpomecce mnpoBeneHus JIEKIUOHHBIX W J1a0OpPaTOPHBIX  3aHSITHMA
MPAKTUKYETCA IIMUPOKOE HCIOJb30BAHUE COBPEMEHHBIX TEXHUYECKUX CPEICTB
(TpOEKTOPHI, UHTEPAKTUBHBIE JOCKH, UHTEPHET) M aKTUBHBIX (POPM TPOBEICHUS
3aHsATUNA. C HCMOJBb30BAHUEM MHTEPHETa OCYHIECTBIISIETCS JOCTYNl K 0aszam

JaHHBIX, I/IH(i)OpMaLII/IOHHLIM CIIpaBOYHBIM U ITOMCKOBBIM CUCTCMAM.
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8.1 IlepeyeHb HEOOXOAMMOT0 IPOrPAMMHOI0 0OeceYeHusl

ITaket Microsoft Officce Professional (Word, Excel, PowerPoint, Access).
Microsoft WINDOWS.

KommproTrepras mporpamMma i CTaTUCTHYECKOW OOpaOOTKM TaHHBIX
STATISTICABase 10 forwWindows.

8.2. Ilepeyenb HEOOXOAUMBIX HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM U

COBpPEMEHHBbIX NMPO(ecCHOHATBHBIX 0a3 JaHHBIX

Ta6muma 10
Ha3panue nmakera | I[IpousBoautesnb Anpec Tun pecypca
2bC
V3oarebcTBO N
M3IaTeTbCTBA " . www.e.lanbook.com TTOJTHOTEKCTOBBITI
P ” JIanb
JIaHb
2bC
“YVHuBepcurerckas| VI3maresrbcTBO -
Yy p " & ., www.biblioclub.ru [TOJTHOTEKCTOBBIVL
OoubdimoTreka HvpexT-Menmna
onstaH”
IbC OO0 “HVIL Www.znanium.com [TOJTHOTEKCTOBBIV
“ZNANIUM.COM”| VIH®PA-M" ' '
Science Direct V3maTenbcTBO . . R
] " ., www.sciencedirect.com  [IOJTHOTEKCTOBBI
(Elsevir) DIIb3eBUp
Scopus Vbnaterberso WWW.SCOPUS.COM edepaTBHBIN
p “Omp3eBup” ' ' pewep
eLIBRARY.RU OO0 “VuTpa- . _
) www.elibrary.ru [TOJTHOTEKCTOBBINI
(HOb) LlenTp+
Munob6pHayKmM eTHas
" ., Poccumn . MHTEepHeT-
JIexTopuym www.lektorium.tv P
HenaprameHT O6ubimoreka
CTpaTpPasBUTV JIEKIIUTA
DJIeKTPOHHBIN
apxuB ,Z[CI))K MEHTOB PrbOYBO http://docspace.kubsu.ru  |[[TOJIHOTEKCTOBBIN
Y «Ky6ry» ' ' '

Ky6I'y



http://www.biblioclub.ru/
http://www.znanium.com/
http://www.sciencedirect.com/
http://www.scopus.com/
http://www.elibrary.ru/
http://www.lektorium.tv/
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http:/ /www.gosnadzor.ru/

baswl maHHbIX _
N QeneparibHOM
DenepajibHOM
CITYKOBI 10
CITYKOBI 11O
9KOJIOTMTYECKOMY,
9KOJIOTTYeCKOMY,
TeXHOJIOTMYEeCKOMY
TeXHOJIOTMYEeCKOMY
V1 aTOMHOMY
VI aTOMHOMY
Ha/30py
Ha30py

9. MaTepuaibHoO-TeXHHYecKasi 6a3a, HeoOXoAMMast JAJIsl OCYyIIeCTBJIECHHS
00pa30BaTeJIbHOI0 MPoLecca Mo AMCHUIIuHE (MOILYJII0)

Tabmuma 11

Bug pabot

MarepuanbHO-TEXHUYECKOE 0OecrieueHne
JUCIUTUTAHBI (MOIYJIS1) U OCHAIIICHHOCTh

3aHgaTus JCKIIMOHHOI'O
THUIIA

Aynuropus (416-C) JUISI TIPOBEJICHUS 3aHITHN JIEKIIMOHHOTO
TUIIa, OCHAILICHHAasA KOMIIJICKTOM y‘Ie6HOI7I MC6CJ'II/I,
MPE3eHTAMOHHON TEXHUKOU (ITPOEKTOpP, IKpaH, HOYTOYK) U
COOTBCTCTBYIOIIUM IIPOrpaMMHBIM O6€CHG‘IGHI/I€M
(MIIeH3MOHHBIC TPOrPaMMBbI OOIIET0 Ha3HAYCHHUS, TAKHE KaK
Microsoft Windows, maker Microsoft Office Professional )

JlaGopaTopHbIe 3aHATHS

Vuebnast maboparopust (I1-01) ruaporeosoru U WHKEHEPHOR
reoJIOTHH, OCHAIIeHHas KOMIUIEKTOM y4ueOHOW Mebenu,
CTEH/IaMHU TIO OMPEAENICHUI0 THIPOCTATHUECKOTO JaBlIeHUS, 10
OTIpe/IeNIEHUIO TUIOTHOCTH MaTepHajoB MO METOAy Apxumesna,
[0 ONpPENCICHUIO pPEXUMa JBWKCHUS JKUIAKOCTH METOJIOM
PeitHonbaca, MO MCCAEOOBAHHUIO pacxoda KUIKOCTH uepe3
pa3jMYHbIC HACAIKH, W3MEPUTEIBHBIMU TpHOOpaMU IS
pabort

BEChI

MIPOBECHUS 1a00paTOPHBIX (Mukpomerp,
CEKyHJ0MeD,
pa3HOBeCaMH WJIM DJJEKTPOHHBIE) M  IPE3CHTAI[HOHHON
TEXHUKOU (TMPOEKTOp, IKpaH, HOYTOYK) C COOTBETCTBYIOIINM

IPOrpaMMHBIM 00€CIIEYEHUEM.

ITaHTCHIUPKYJIb, PBIYAXKHBIC C

I'pynmoBeie A o1

OUTOPUA - JUUIS IIPOBCACHUS T IIOBBIX
(MHAMBUYaIbHBIC) YUITOP (L1-01) [P pya

(MHIUBUYaTbHBIX ) KOHCYJIbTAIH

KOHCYJIbTaIlNH
Texymmi KOHTPOJIb, | Aynutopust uis mpoBeaeHus tekymero koutpois (I1-01),
HpOMC)KyTOIIHa}I AyAUTOpPUA 1A IIPOBCACHUA HpOMeXQYTOqHOfI arTTeCTalnuu
aTTecTanus (416-C)

CamocTosiTenbHas paboTta

Aynuropust (431-C) anst caMOCTOSITENBHOM PadOTHI CTYICHTOB,



http://www.gosnadzor.ru/
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OCHAIIICHHAs! KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBHIO
NOAKIIOYeHUs K ceth “WHTepHeT”, C COOTBETCTBYIOLIUM
MPOTPaMMHBIM  00€CTICYCHUEM, C TPOrPaMMON SKPaHHOTO
YBEIUYCHUS M OOECHEYCHHBIM JOCTYIIOM B JJICKTPOHHYIO
nH(pOpPMaAITMOHHO-00Pa30BaATENBHYIO CPEly YHUBEPCHUTETA.

[Ipy HEOOXOAMMOCTH CTYACHTBI MOTYT BOCIOJb30BaThCSA (MO pa3pelieHuto
npenoaaBarensi) nepupepuiiHbIM - 000pyZoBaHHEM  (CKaHEpbl, MPHUHTEPHI,
IJIOTTEPHI).

10. Oﬁyqe}me CTYACHTOB-UHBAJIMNAOB U CTYACHTOB C OIrPaAaHHYCHHBIMHA
BO3MOKHOCTAMMU 310POBbS

[Topsinok 00yueHHs] HHBAIUWIOB U CTYJCHTOB C OrpPaHUYEHHBIMU
BO3MOXHOCTsiIMU ompenereH “Tlomoxkennem Ky6l'Y 00 o0yueHuu CTyneHTOB-
VMHBAJIMJIOB U CTYJICHTOB C OTPAHUYECHHBIMUA BO3MOKHOCTSIMU 3JI0POBbS .

Jlnsg nmn ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3J0pPOBbS IIPEAYCMOTPEHBI
o0pa3oBaTeNbHbIE TEXHOJIOTMH, YYWUTHIBAIOIIME OCOOEHHOCTH M COCTOSIHHUE

3A0POBbA TAaKUX JIMII.




