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1 OFBEM JJUCHHUIIJIMHBI
Bcero: 4 3aueTHBIX euHULIBI TPY10eMKOCTH (144 akaieMUYECKUX YacOB)

Ounas popma o0yueHust

Bun yaeOHOM paboThI Ha Bcro uc- Cemectp
HUTUTUHY 2
AyauTopHbIe 3aHATUS (KOHTAKTHAs padoTa ¢ npenojaaBare-
JieM), BCero 4acoB 48 48

B TOM 4YHcJIe:

Jlexnun 24 24
JlaboparopHbie pabOTHI 16 16

[TpakTrueckue paboThl 8 8
AyIuMTOpHBIE 3aHSTHS B MHTEPAaKTUBHOU OopMe, 4acoB - -
CamocTosiTeibHasi padoTa, BCero 4acoB 9% 9%

B TOM 4HCJIE:
pyrue Buapl caMOCTOSTEIbHON pabOThI 69 69
(caMoCTOATEIHHOE U3YUYECHHE TEM (Pa3/IesIOB) NUCIUTUIMHBI)

IloaroroBKa K 3K3aMeHy 27 27
Buja npoMexyTo4HOI aTTeCTALMH JK3aMeH JK3aMeH
OO01mast Tpy10eMKOCTh JUCHHMILJIMHBI U TPY10eMKOCTh 110 ce- 144 144
MecTpaM, 4acoB

3aounas ¢gopma o0yueHust
Bun yuebnoii paboTbl Ha Bcio muc- Cemectp
LHUTJTUHY 4
AyauTopHbIe 3aHATHS (KOHTAKTHAs padoTa ¢ npenoaaBare-
JieM), BCero 4acoB 4 4

B TOM 4mcJIe:

Jlexumnm 2 2
JlaGopaTopHble paboThI - -
[TpakTrueckue paboOThI 2 2

CamocrosiTeibHas padoTa, Bcero 4acoB 140 140
B TOM 4HcJIe:

CamocTosTenbHOe H3ydYeHUe TeM (pa3/ieroB JUCHUIUINHBI) 95 95
KonTpoJsbHas paGora 18 18
IToaroroBKa K 3K3aMeHy 27 27
Buja npoMexyTOYHOM aTTecCTAlNU IK3aMeH IK3aMeH
O01asi TPY10€MKOCTh THCHHUIJIMHBI U TPY/I0€MKOCTH 110 Ce- 114 144
MecTpaM, 4acoB




2. MECTO JUCHHAIIJINHBI
B CTPYKTYPE OBPA3OBATEJBbHOUW MPOTPAMMBI

Juctnuminaa «[ mapora3zoquHaMuKa» OTHOCUTCS K 00s3aTeIbHOM YacTu
0sioka 1 u sBisieTcs 00sA3aTeIBLHOM 1S 00yJaroerocs.

N3ydenune nucuMIUIMHBI Oa3UpyeTcs HAa 3HAHMUX, MOJYYEHHBIX MPU OCBOE-
HUU CIISYIOIIUX JUCIUTIINH:

- Matematuka;

- OU3MKa;

- Undopmaruka;

- lHOCTpaHHBIN SI3BIK;

3HaHWE THAPOTA30IMHAMUKN HEOOXOAMMO IS PEHICHUS MHOTOYHCICHHBIX
WHXCHEPHBIX 3a7a4:

- pacuera TpyOOIPOBOOB PA3INYHOTO Ha3HAUCHUS,

- KOHCTPYMPOBAHUS THAPABIMYECKUX U BO3YXO0YBHBIX MAIIIWH;

- MPOSKTUPOBAHUS KOTEJIbHBIX arperatroB, MEYHBIX M CYIIMJIBHBIX yCTaHO-
BOK, TETUIOOOMEHHBIX, BO3/TyX0- U Ta300YMCTHBIX aIlmapaTos,

- pacueTra OTOMUTEIbHBIX U BEHTUJISIIMOHHBIX YCTPONCTB.

3. IJIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA
[lenb ocBoeHMS yueOHOU TUCHUIUIMHBI «[ MApOra30JuHaMIKay 3aKI04acT-

csi B pOpMUPOBAHNH 3HAHUH 00 OCHOBHBIX 3aKOHAX MEXAHHUKH JKUIKOCTH M ra3a,
crocobax npeoOpa3oBaHMs U MEepeadu 3TOr0 BUJIa SHEPTUU B APyTHeE.

B 3amaun u3yueHus: AUCUUTIIMHBI BXOISAT
- 03HaKOMJICHHE CTYJIEHTOB C OCHOBHBIMH 3aKOHAMH T'UAPABIUKY;
- U3Y4YEHHE TEXHOJIOTHH MpeoOpa30oBaHus SHEPT UM KHUIKOCTH U ra3za B Apyrue BU-
JIbl SHEPTHUH;
- TIOJIy9€HNE HABBIKOB MCTIOH30BaHMS (PU3NKO—MATEeMaTHIECKOTO amnmapara s
TEOPETUIECKOTO 1 IKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS, aHATN3a U MOJIEINPOBa-
HUS TUIPOTa30IMHAMUYECKIX MTPOIIECCOB.
Komnerenmnmu, hopMupyeMble y ydaluxcsi B pe3yabTaTe U3YUCHHs] TUCITUTUINHBI:
- CIIOCOOHOCTh AEMOHCTPUPOBATH MPUMEHEHHE OCHOBHBIX CITIOCOOOB MOIY4YEHHUS,
npeoOpa3oBaHusl, TPAHCIIOPTA U UCIIOJIb30BAHUS TEIUIOTHI B TETIIOTEXHUYECKUX
ycranoBkax U cuctemax (OITK-4 nanpasnenue 13.03.01).
- CITIOCOOHOCTh MPUMEHSATH COOTBETCTBYIOIINIA (PU3MKO-MaTeMaTHIECKH amnmapar,
METOJIbI aHAJIM3a ¥ MOACITUPOBAHNUS, TEOPETUUECKOTO U IKCTIEPUMEHTAILHOTO HC-
CIICZIOBaHUS MPH pereHnn nmpodeccruoHanbHbix 3aaa4 (OI1K-3 nanpasieHue
13.03.02).

B pe3ynbraTe u3yueHus: AUCUUIUIMHBI O0yUYaIOLTUICs TOJKEH:
- 3HaTh OCHOBHBIE 3aKOHBI THAPOTA30AMHAMUKH; CIIOCOOBI MPEoOpa30oBaHUsI TH/-
PaBIMYECKOU U Ta30BOM YHEPTHUH, TEXHOJIOTHH, MAILIMHBI U alllapaTsl, OCYIIECTB-



nstrotue Takue npeodpasosanus (OITK-4 nampasnenne 13.03.01), (OIIK-3
nanpasienue 13.03.02).
- YMeTh HCIOJIb30BaTh OCHOBHBIC METO/IbI aHAIN3a M MOJICITMPOBAHUS; TECOPETHYC-
CKOT'O ¥ 9KCIIEPUMEHTAIBHOTO UCCIICOBAHMUS MPOIECCOB THIPOTa30IMHAMUKN
(OIIK-4 nanpasaenue 13.03.01), (OIIK-3 nanpasnenue 13.03.02).
- Biaagets MeTouKamMu poBeIeHHs U 00pabOTKU pe3yIbTaTOB TEOPETUUECKOTO U
IKCIIEPUMEHTATBHBIX HCCIICAOBAHNI; HABBIKAMHU MCITOJIB30BAHMUS HCTOYHHUKOB HH-
(dopmaruu 1151 MJIaHUPOBAHMUS, AHAIN3a U MOJICTUPOBAHUS HCCIICAOBAHUN THAPO-
razonuHamuku (OITK-4 manpasnenne 13.03.01), (OIIK-3 Hanpasnenne 13.03.02).
WHIuKaTOphl U JECKPUNTOPBI YaCTH COOTBETCTBYIOIICH KOMIICTCHIINH,
bopmupyemoii B mporiecce U3y4eHUs AUCIUILTHHBI «[ Hapora3omHaMuKay, ore-
HUBAIOTCS TPH TOMOIIH OIICHOYHBIX CPEJICTB

HJ'IaHI/IpyeMBIC PE3YIIbTAThL O6y‘-I€HI/IH 110 AU CHUIIIINHC «FI/II[pOFa?)OIIHHaMI/IKa»,

uHIUKaTopsl AocTokeHus kommneTennui (OI1K-4 nanpasnenne 13.03.01), (OITK-3
Hanpasienue 13.03.02), nepedeHb OLIEHOYHBIX CPEIICTB

Ne | Komwme- | HammenoBanme | Ko mura- [Imannpyemele pe- Hanmeno-
E/ JHUKaTopa WHIUKATOpa | HUPYEMOTO | 3yJbTaThl OOYYEHUsl | BaHHE OLE-
JOCTHIKEC- JOCTHIXKCHUA pe3yiibTara HOYHBIX
HHUA KOM- KOMIICTCHIIN O6y‘—I€HI/I$I CpeacTB
IETCHIIUU
1 I/L}I-]_OHK_ 4, 3HaTh OCHOBHBIE 3 (I/II[-]_ oK~ 3HaTh: OCHOBHBIE 3aKOHBI | Bompocel it
3aKOHBI TUApora- TUAPOrasoIMHAMHUKH; CIIO- | CIa4u 3a4era
ork-3 s0MHaMuKY; cro- | & on-3) COOBI npeoOpa3oBaHust
co0bI mpeodpa3o- TUJPaBINYECKOU U ra30BOM
BaHUA THIPABIIU- SHEPIUM, TEXHOJIOTHH, Ma-
4eCKOH U Ta30BOI IIMHBl M anmaparsl, ocCy-
9HEPIUH, TEXHOJIO- HIECTBIAIONINE TaKHE IIpe-
UM, MAlIMHbL U o0pa3oBaHus
anmnaparTsl, 0Cy-
HIECTBIIAIONINE Ta-
KHe rmpeobpazoBa-
HUsA
2 I/II[-Z omk-4, YMeTp  ucnons3o- y(I/II[_Z olK- VMers wncnone3oBaTh oOc- | Bompockl it
BaThb OCHOBHBIE HOBHBIE METOJBI aHAJIN3A U | CAAYU 3a4eTa
omk-3 MeToAbl aHammsa u | on-3) MOJIEJTUPOBAHUS, TEOPETH-
MOJIETTUPOBaHMS; YECKOr0 U 3KCIIEPUMEH-
TEOPETUYECKOTO H TaIbHOTO  MCCIEIOBaHUS
9KCIEPUMEHTAIIb- MIPOLECCOB  THIAPOTa30iu-
HOTO  HCCJIE0Ba- HaMUKHU
HUSA MIPOLIECCOB
THPOTra30IuHAMHU-
KH
3 I/II[-?, omk-4, Brnanmers: metomu- | B (I/UI_:-] olK- Brnaners: MeTtoaukamu | Bompocel [y
KaMH TIPOBEICHUS MpoBeJeHNsT W O0OpabOTKM | clayu 3adera
ork-3 U 00paboTku pe- 4om3) pE3yJbTaTOB  TEOPETHYE-
3y/lbTaTOB  TEOpE- CKOI'O U DKCIIEPUMEHTaNb-
THYECKOTO M JKC- HBIX MCCIIEJOBAaHWN; HaBBI-
NEPUMEHTAIBHbIX KaMHM MCIIOJNb30BAHHS HC-
HCCIIEI0BAHNUY; TOYHUKOB uHpopmauu

HaBBIKaMHM HCIIOJIb-

JJId TUIAHUPOBAHWA, aHaJIn-




30BaHUSl HUCTOYHH-
KOB wmH(pOpMaIuu
JUTSL TTTAHUPOBAHMUS,
aHaJlM3a U MOJICIIH-
pOBaHHS WCCIENO-
BaHUN THUApPOra3o-
JUHAMHKH

324 U MOJETUPOBAHUS HC-
CIIeJTOBAaHUM TUIIPOTa30au-
HaMUKHU

4 COAEPKAHME JUCIUITJINHBI

4.1 Y4yeOHO-TEMATHYECCKHUH IJIAH

Kosaun4vecTBo 4yacos
KOHTAKTHOM padoThl ¢ MpenoaaBareieM

Jladopa-
Homep IIpakTHny.
HaumenoBanue pasjge.ia, Jlekuun TOPHBbIE
PyGe:xx | pasgeaa, 3aHATUSA
TeMBbI padoThI
TeMBbI
3204 3204 3204
04- 04- 04-
04- 04- 04-
Hasg Has Has
Hasg Hasg Has
1 OCHOBHBIE TOHATHS U OTIpeIe- 1 2
JICHUS TUAPOTa30AMHAMHUKH.
5 dusuyeckue cBOUCTBA KUIKO- 5 4
CTeH.
3 I'uapocTaTuyeckoe aBieHue 1
JKHIKOCTH.
JlaBrneHue KUAKOCTEN Ha
4 IUIOCKHUE U KPUBOJIMHEITHBIE 2 - 2 - - -
Py6ex 1
MOBEPXHOCTH.
OCHOBHbIE TIOHSTHS U OTIpeie-
5 JIEHUS KUHEMATUKHA U JTUHAMH- 2 - - - - -
KU KUIKOCTH
6 OCHOBHbIE YPaBHEHHSI TH]IPO- 2 4
JTUHAMHUKH.
v PexxuMbl ABM>KEHUS BA3KOU 5 4
SKHIKOCTH.
Py6exubiit KoHTpoas Ne 1 - - 2 - - -
8 ['uppaBnuyeckue conpoTUBIIE- 9
HUSL.
9 OCHOBBI TEOPUH MOAOOUS. 1 - - - - -
10 Teopust TaMUHAPHOTO TEYCHUS 9
SKUIKOCTH.
['uapaBnuyeckue moTepu Npu
PyGex 2 11 TypOyJIEHTHOM TE€YEHUU KU/ 2 - - - 4 -
KOCTH.
12 Hcreuyenune >XuaKoCcTeEN U3 OT- 5
BEPCTHI U HACAJIOK.
13 PacueTs! TpyOOIpoBOIOB. 2 - 2 2 - -
I'mppasnuueckuil ynap B Tpy-
14 6ax 1 - - - - -




Py6exubiit KoHTposb No 2 - 2 - - -

Bcero: | 24 2 8 2 16 -

4.2. Conep:kanue JIEKIIMOHHBIX 3aHATHH.

Pa3znen 1.OcHOBHBbIE MOHSITUS M ONPe/Ae/IeHUsI THAPOra30MHAMHUKH.

KanenwsHble 1 ra3000pa3Hbie )KUAKOCTH. [loHATHE HI€aIbHOM KUIKOCTH U
uaeanbHoro raza.Cuibl, 1eMCTBYIONIME HA KUJIKOCTh.

Paznen 2.®@usnyeckue CBOMCTBA KUIAKOCTEN

OcHoBHBIE (HMBUYECKUE CBOMCTBA JKHUIKOCTEH. [LTOTHOCTH, CKMMAEMOCTh,
TEMIIEPATYPHOE PACIIUPEHUE, BA3KOCTD.

Pa3nea 3. I'mapocraTuyeckoe 1aBJjieHne B *KMIKOCTH

OcHoBHbIE NOHATUA U omnpeneneHus. CBOMCTBO THAPOCTATUYECKOTO JaBlie-
Husg. OCHOBHOE ypaBHEHME TuApocTathku. 3akoH [lackans. ['mapocrarnueckue
MatuHbl. [Ipubops! 1715 u3MepeHus naBieHuid. DMIOphl pacipeeeHUs JaBICHU.

Pa3nen 4. /laBjieHne »KUIKOCTH HA MJIOCKHE U KPUBOJIMHEIHbIE CTEHKH.

Cua naBiieHHs )KHIKOCTH Ha IUIOCKYIO CTEHKY UM KPHUBOJUHEWHYIO IMOBEPX-
HOCTb. lleHTp maBnenuda. Teno naBieHus. 3akoH Apxumena. Y CIoBUA ILJIaBaHUS
TelL.

Pa3znes 5. OcHOBHBbIE OHATHSA U ONPeie/IeHUs] KHHEMATUKH M TUHAMHUKHU
KUAKOCTH.

Knaccuduxanus BUI0B ABMKEHUS KUAKOCTH. 'paduueckoe mzoOpaxeHue
JIBYDKCHUS JKUJIKOCTH, JIMHUS TOKa, TpyOKa Toka, dJieMeHTapHas ctpyiika. [ToTok
JKUJIKOCTH, KUBOE CEUCHUE MOTOKA, CMOYCHHBIN MEPUMETP, THAPABINYECKUN pa-
JIAYC, YKBUBAJIEHTHBIM auameTp. Pacxon >KUAKOCTH, CPEIHSISI CKOPOCTh IOTOKA.
DMIopsl pacnpeeNeHrsl CKOPOCTEN TEUSHUS KUIKOCTH [0 CEYEHUIO MOTOKa.

Pa3nen 6. OcHOBHBbIE YpaBHEHUS I'HAPOIMHAMUKH.

Kunemarnka XUIOKOCTH, YPaBHEHHE HEPA3PBIBHOCTH IIOTOKA. YPaBHEHUE
bepnyium 1 31€eMEHTapHOU CTPYMKU; JUIsl TOTOKA UICATIbHOM U PEAJbHOU KU-
KOCTH. DHEpPreTU4ecKasi 1 reOMeTpuyuecKasi MHTepIpeTalny ypaBHeHus1 bepHysm.

Pasznea 7. PexxuMbl ABMKeHHS BA3KOH KHIKOCTH.

Pexxumbl TedeHust xuakocTH. JlamuHapHOoe U TypOyJIEHTHOE TEUEHUE KUJI-
koctu. Kpurepuii Peiinonbaca Re.OcHoBBI Teopuu noao0us. I'uapaBinuueckue co-
MPOTUBJIEHUA: MECTHBIC U JIMHEHHbIC. [loTepu Hanmopa Ha TpeHHE MO IJIMHE MOTO-
ka. ®opmyna Belicoaxa — [apcu, koaddurument Japcu. MecTHbie moTepu Harmo-
pa, hbopmyna BelicOaxa.

Pa3nen 8. 'mapasiauveckne cONpoTHBJIEHUS.

['mppaBnuueckue COMpOTUBIICHUS: MECTHBIE M JIMHEWHBbIE. [loTepu Haropa
Ha TPEHHE MO JIJIMHE TIOTOKA M MECTHhIe moTepu Hamopa. Popmynsl Beiicbaxa,
Beiicbaxa - Jlapcu 111 MECTHBIX U TUHEHHBIX COMPOTUBIICHUH.

Pa3nen 9. OcHOBBI TEOPUU NMOA00UA.

[TonsiTue o mogo00MM MPOIIECCOB U SABJICHMA. ['eoMeTpruyeckoe, KUHeMaTH4e-

CKO€ M TMHAMH4YeCcKoe mojooue. be3pazMepHbie KOMIUIEKCHI U KPUTEPUH TO00MSI.




Pa3znen 10. Teopusi JaMMHAPHOIO TeYeHUsI KHAKOCTH
JlamrHapHOE NBMXKEHHE KUAKOCTU B TpyOax. KacaTenbHble HanpsbKeHUs U
pacnpenenenue ckopocTel notoka mno ceueHuto. Gopmyna Ilyaseins. Koappu-
LIMEHT JIMHEHOTO COITPOTHUBIICHHUS IIPU JTJAMUHAPHOM TCYEHUHU.
Pa3nes 11. 'mapaBianyeckue norepu npu TypoyJIeHTHOM Te4eHHUH KUAKOCTH.
[Totepu Hamopa npu TypOyJIEHTHOM T€UCHUH KUAKOCTU. Pacnipenenenue
CKOPOCTEH MO0 CEUYEHHUIO NMOTOKA. [IoHATHE O MIaIKuX U EPOXOBaThIX TPyOax.
Omnpenenenue kodpdunuenta Japcu npu TypOyJIeHTHOM TeueHUU. DOpMyIIbI
bnasuyca, Anpriryns u ludpuncona. Homorpamma KonbOpyka — Yaiita (rpa-
¢uk Mypuna).
Pa3nenl?. UcreyeHne :KUAKOCTH U3 OTBEPCTHIA M HACAIOK
Hcreuenue )KUIKOCTH U3 MAJIOIO OTBEPCTHS B TOHKOM CTEHKE IPH ITOCTOSH-
HOM Hanope. KoappuimeHTs! cxaTusi CTpyH, CKOPOCTH M pacxoia Mpu CBOOOIHOM
Y 3aTOIUICHHOM HCTEYEHUU U3 OTBEPCTHUI M Hacanok. Bunbsl Hacanok. Onpenene-
HUE CKOPOCTH U pacxoja NpU UCTEYEHUH KUJIKOCTH U3 OTBEPCTUS M Hacaaka. Mc-
TE€YEHUE )KUJIKOCTH IIPU IEPEMEHHOM HAIlope.
Paznen 13. Pacuersl TpyOONIpPOBOI0OB.
JIBM>KeHHE KUIKOCTU B HAIOPHBIX TpyOonpoBoax. ['uapaBnuuecku AjMH-
HbIE U KOpOTKHE TpyOomnpoBosl. [locnenoBarenbHoe, MapamieIbHOE U PAa3BETB-
JIEHHOE coeMHEeHne TpyoonpoBoi0B. Pacuer TpyOoOnpoBoa ¢ HACOCHOM MOIaueH.
Pasznea 14. 'uapaBiauyeckuii yaap B Tpyoax.
['unpaBnuyeckuid yaap B TpyOOnpoBoJax, Kak Ciydail HEyCTaHOBUBILIETOCS
JIBW>KEHUS KUAKOCTH. [Ipsamoit u Henpsamon ruapasindeckuil yaap. ®opmyna Xy-
KOBCKOT0. [IoBbIlIIEHUE AaBIEHUS U CKOPOCTH PACTIPOCTPAHEHUS YAAPHON BOITHBI
IIPU NPSMOM U HEMPSIMOM THIPAaBIMYECKOM yAape.

4.3. llpakTHyecKue 3aHATHS

Hopmarus BpemeHu, yac.
HanmenoBanue npak-
Homep HaunmeHnoBanue
THYECKOI0 3aHATHS o 3
YHaA ao4dyHasd
pasjaeia, pasjaeia, 3a0unas
TeMblI TeMblI
cemMecTp
2 4
JlaByieHnE )KUJIKOCTH Onpenenenue cuibl 1aB-
4 Ha TUIOCKWE U KPUBO- | JIEHUS Ha IJIOCKUE U KpU- 2 -
JIMHEIHBIE CTEHKH. BOJIMHEWHBIE CTEHKH.
PyGexubiii konTponb Nel (2 cemectp) 2 -
13 Pacuer TpyOomnpoBo- Pacuer TpyOomnpoBoja c 2 2
OB HACOCHOM mmogadei.
PyGexubiii KoHTposs Ne2 (2 cemectp) 2 -
Bcero: 8 2




4.4, JlabopaTopHble 3aHATHS

H H HaumenoBanue HopmaTus BpeMeHu, yac.
M anMeHOBaHM N
omep cHo ¢ JlabopaTopHoii o ‘ 3
YHaA ao4dyHasd
pasaea, pasaea, paGoTHI
TeMBbI TeMBbI ceMecTp
2 4
2 ®dusnueckue croiictBa | M3yuenue pusnyeckux 4
JKUJIKOCTEMN. CBOWCTB KUJKOCTEM.
DKCIEPUMEHTAIBHOE
onpeJielIeHUE YHEPTUuu
6 OCHOBHbBIE YpaBHEHHUs | IOTOKA ABUXKYILIEUCA 4
TUAPOTUHAMUKHI KHUJKOCTH, MILTIOCTPHU-
pyrouiee ciaraeMble
ypaBHeHus bepHymm
7 Pexxumebl Teuenus Bsa3- | OnpeneneHue pexuma 4
KOU KHUIKOCTH TEUYCHUS KUIKOCTH
Pacuernoe u 3xcnepu-
['uppaBnuyeckue nore-
MEHTaJIbHOE OIpe/ierie-
11 pu Ipy TYpOYJIEHTHOM 4 -
HUE TUAPABINYECKHUX
TEUEHUU KUIKOCTH.
MOTEPh
Bcero: 16 -

4.5 KonTposabHas padoTa (1151 3209HON (OPMBI O0yUCHHS)
KonTtposnrHast paboTa BBITIOJIHAETCS B COOTBETCTBUU C METOJAMYECKUMH YKa-
3aHUSIMH K BBITIOJTHEHUIO CAaMOCTOSITEILHOM paboThI O Kypey « ['maporazoauna-
MHUKay 11 o0ydaronuxcs crnenuanbHocTel 13.03.01 — TenosHepreTrka u TeIio-
texHuka u 13.03.02 — DnexkTposHepreTuKa U 3IEKTPOTEXHUKA.

5. METOINYECKHUE YKA3ZAHUA JIAA OBYUYAIOIIIUXCA
ITO OCBOEHUMIO N CHUITJIMHBI

[Ipy npociaymmBaHUM JEKIHUI PEKOMEHIYETCs B KOHCIEKTE OTMEYATh BCE
Ba)KHbIE MOMEHTBI, HA KOTOPBIX 3a0CTPSI€T BHUMAHKE MPENOAaBaTeNb, B YaCTHOCTH
T€, KOTOPbIE HAINPABJIEHbI HA KAYE€CTBEHHOE BBIITOJIHEHHE COOTBETCTBYIOIIEH J1a00-
paTopHOM pabOThI U MPAKTUYECKUX 3aHITHIA.

3a710roM KaueCTBEHHOT'O BBINOJIHEHHUS JIa0OpAaTOPHBIX PabOT sIBIsETCS ca-
MOCTOSITEJIbHAs TOJrOTOBKA K HUM HaKaHyHE MyTeM MOBTOPEHUS MaTepuasoB
Jexuuii. PexkoMeHyercss moJIrOTOBUTh BOMPOCHI IO HESICHBIM MOMEHTaM U 00Cy-
JIUTh UX C TpernojaBareieM B Hadajie J1adopaTopHOil padoOThl, MPUBETCTBYETCS
IPYNIIOBOM METO] BHIIOJHEHHS J1a00paTOPHBIX pabOT M 3alIUThl OTYETOB IO Jia-
OopaTopHBIM paboTaM.

JIjis TeKyIiero KOHTPOJIsl yCIeBaeMOCTH IO OYHOU opme o0yueHus Mperno-
JlaBaTelIeM HCHOJb3yeTcs OalIbHO-PEUTUHIOBasi CUCTEMa KOHTPOJIS U OLIEHKU
aKaJeMHUYECKOM aKTUBHOCTU. [103TOMy HACTOATENIBHO PEKOMEHIYETCS TIIATEIBHO
npopalaTeiBaTh MaTepuai AUCHUIUIMHBI IPU CAMOCTOATEIBHOU paboTe, y4acTBoO-
BaTh BO BcexX (popMax 0OCYXkIAEHUS U B3aUMOJIEUCTBHUSA, KAaK Ha JIEKLUAX, TaK U Ha




7a00paTOPHBIX TPHU MPOBEICHUHA MCIBITAHWA W MPAKTHYECKUX 3aHATHIX TIPH pe-
IICHUH MPAKTUICCKUX 3a7a4 B IEJIAX JYUIIero OCBOSHUS MaTepraja U MOTydeHUs
BBICOKOM OIIEHKH IO pe3yJIbTaTaM OCBOCHUS JUCIUTIINHEI.

BrImonHeHNE caMOCTOSTENHFHOM PabOThI MOAPA3yMEBAET CAMOCTOSITEILHOE
U3yYCHUE Pa3/ieloB JUCIUILUINHBI, MOATOTOBKY K MPAKTUYECKUM U JTaOOPaTOPHBIM
3aHATUAM, K PYOEKHBIM KOHTPOJIAM ([U1si 0Oydarommxcs o4Hou (opMbl 00yue-
HUS), BBITIOJIHEHUE KOHTPOJIBHON (CaMOCTOSTENBHOM) pabOThI Jj1s1 00yJaromuxcs
3a09HOM (pOpMBI 00yUCHHUS, TIOATOTOBKY K DK3aMEHY.

PexomenmyemMass TpyJO€MKOCTh CAMOCTOSITEIbHONH pabOTHI MpeCTaBiIcHa B
Tabnuie:

PexoMeH1yeMblil pe:KUM CaMOCTOATEILHOM Pa0d0ThI

Pexomennyemas
TPYA0E€MKOCTbD,
HaumenoBanue aKal. Jac.
BH/Ia CAMOCTOSITEILHOI PadoThI Ounas 3aounas
¢dopma ¢dopma
o0yyeHusi | o0yueHusi
CamocTosiTeIbHOE N3yYeHHE TeM TN CIUIINHBI: 55 94
OCHOBHBIE MTOHATHS U ONPEICICHNS THIPOTa30 AMHAMHUKHU. 4 7
du3nyecKre CBOMCTBA KUJIKOCTEN U ra30B. 4 7
['mapocTaTryeckoe TaBIEHUE )KUIKOCTH. 4 7
JlaBiieHME )KMIKOCTH HA TBEPJIbIE CTEHKH. 4 7
OCHOBHBIC TIOHATHSI KHHEMATUKHU U TUHAMUKU KUIKOCTH. 4 7
OCHOBHbBIE YpaBHEHHS THAPOJUHAMHUKHU. 5 8
PexrMbl TEUEHHS 5KUIKOCTH. 4 7
['uapaBnryecKkre COPOTUBIICHUS. 4 7
Teopust TaMUHAPHOTO TEYEHHUSI JKUIKOCTH. 4 7
Pacuer rugponoreps npu TypOyJI€HTHOM TEUEHUH. 5 8
HcTedyenune )XuaKoCTH U3 OTBEPCTUI U HACAIKOB. 4 7
PacueTsl TpyOOITPOBOIOB. 5 8
['unpaBanuyeckuii ynap B TpyOax. 4 7
IHoaroroBka K NpakTU4eCKUM 3aHATHAM 9 1
(o 1 yacy Ha Kaxa0€ 3aHITHE)
IHoaroroBka K 12a00paTOPHBIM 3aHATHAM 8 i
(o 2 yaca Ha KaXX10€ 3aHSATHE)
IMoaroroBka Kk py0oe:KHBIM KOHTPOJISIM 4 ]
(mo 2 yaca Ha KaXJblil pyoex)
KonTpoabHas paéora - 18
IloaroroBKa K 3K3aMeHY 27 27
Bcero: 96 140

6. ®OHJ] OLIEHOYHBIX CPEJICTB
JUISI ATTECTALIMY MO JUCHMUILIAHE
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6. KontponbHas padoTa (114 3a04HON (HOpMBI 00YUIECHHS).

6.1. IlepevyeHb OLIEHOYHBIX CPECTB
1. baniapHO-pEeUTHUHTOBAs CUCTEMa KOHTPOJISL U OIEHKU aKaJeMHYEeCKOUN ak-
TuBHOCTU oOy4varouxcs B KI'Y (17151 ounoit popmbl 0OydeHwsI)
2.014eThl 00yYaroIKXCcs Mo JIabopaTopHbIM padoTaM (11 ouHOM (HopMbl 00yUe-
HUS).
3. bank BompocoB K 9K3aMeHY.
4. 3amaHusl K IPAKTUUYECKUM 3aHATHSIM.
5. 3apanus K pyOexkHbIM KOHTPOJsIM Ne 1, 2 (111 ouHOM (hopMbl 00yUEeHUS)

6.2. Cucrema 6a/JIbHO-PEHTHHIOBOM OLEHKHU

padoThl 00Yy4YAKOIIUXCH M0 JUCHUIINHE

Ounas dhopma 00yueHus

No | HaumeHnona- CONCDKAHNE
HUE Aep
Ounas popma o0yuenust
1 | Pacnpenene- Pacnipenenenue 0amioB 3a 2 ceMecTp
HUe 0alIoB 3a Beimosn-
CEMEeCTPBI IO Beimosnse- HEHUE U
BHJAM y4eO0- HUE 33/1a- 3aIuUTa
. Bu IToce- N i i
HO¥ paboTHI, yue 61?0171 — HHI Ha i};i?;giﬂ i};ie;;g;f‘ OTYETOB JK3a-
CPOKH C/IauH aGoter: | mermi | TPAKTHIC- Nol No2 1o J1abo- MeH
yueOHOM pa- P ’ H CKHUX 3aHsi- patop-
00ThI (10BO- THSIX HBIM pa-
JATCA 10 ooram
CBeleHUsl
CTYAEHTOBHA | .o oo
epBOM OIICHKA: I[O 12 I[O 8 I[O 17 I[O 17 I[O].G I[O 30
yueOHOM 3a-
HATHH)
4-tn
o 4-x Ha 2-m q Ao
ad-m
[Tpume 12 nex- | Gazos 3a HpaxTh- MPaKTH 6§:g§Ba33
‘IEHI/IH' Iquii 110 3aHATHC. HECKOM LII;CKOM TOpHI})ﬂO
1 6amna | (23amsarus) | 3aHATHH ARSI paGoTy
(4 n.p.)
2 | Kpurepwmii nepecuera 6an- | 60 u MeHee 0aJIOB — HEYJIOBJIETBOPUTEIBHO, HE3AUET;

JIOB B TPaJAUITMOHHYIO
OLICHKY IO UTOramM pa6OTBI
B CEMECTPE M 3a4UCTa

61...73 — y10OBIETBOPUTEILHO, 3aUTEHO;
74... 90 — xopouio;
91...100 — oTanuHO
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Kpurepun nomycka k mpo-
MEKyTOYHOM aTTecTaluu,
BO3MOXHOCTH TIOJTY4EHHSI
aBTOMAaTHYECKOT0 3a4eTa
(’K3aMeHAIMOHHOM OITCH-
KH) 110 AUCHHIUINHE, BO3-
MO>KHOCTb MOTTy4eHus 00-
HYCHBIX 0OaioB

Hns momycka K MPOMEXYTOYHOH aTTecTanuu (9K3aMeHy) oyda-
IOLIMHCS IOJDKEH HabpaTh 10 UTOraM TEKYLIEro W pyOeKHOro KOH-
Tpons He MeHee 51 Gasul, BBINOJIHHUTH BCe JIAOOPATOpHBIE PadOTHl U
KOHTPOJIBHYIO padoTy (asis1 3a0uHoi popmel 00yueHust). B ciyuae ec-
i oOydatomuiicss Habpan mernee 51 6ama, TO K aTTeCTallMOHHBIM HC-
IBITAHUAM OH HE JOILyCKaeTcsl.

[ momyueHust sKk3ameHa 0e3 MpoBeneHHs MpPOLEAYphl MpoMe-
JKYTOYHOHM aTTecTaluy oOydaromeMycsi Heo0XoIuMo HaOpaTh B XOfe
TEKYIIEeTo U pyOeKHBIX KOHTpOJeH He MeHee 61 Gaia. B aTom ciaygae
UTOT OAJJIBHOM OIICHKH, MOJTy4aeMOH OOYYarolMMCs, OMpeaesnseTcs
M0 KOJIMYECTBY 0ajsioB, HAOpaHHBIX UM B XOJI€ TEKYIIETO U PyOeKHBIX
KoHTposed. IIpm sTOM, Ha ycMOTpeHHe MpernoAaBareis, OaTbHAS
OLIEHKA OOYYaIOLIErocsi MOXKET OBbITh MOBBIIIEHA 3a CUET IMOJIyYCHHS
JIOTIOJTHUTENBHBIX 0aJlIOB 3a aKaAeMUYECKYI0 aKTUBHOCTD.

OOyyaromuiicsi, UMEIONINA TPaBO HA TOJIYYCHHE OLEHKHA 0e3
NPOBENEHHS MPOLEAYPhl IPOMEKYTOUHON AaTTECTALUU, MOXKET IOBBI-
CUTH €€ NYTCM CAa4u aTTCCTAllMOHHOI'O HCIIbITAHHA. B clIydac 1moJry-
YCHUA O6y‘IaIOHII/IMC$1 Ha aTTe€CTAallMOHHOM HCIIBITAaHHUUN 0 6aJ'IJ'IOB uror
0aJUIbHOW OLICHKH 110 AMCLUIIIMHE HE CHIKACTCS.

3a  akaJeMHYecKyl0 aKTUBHOCTb B  XOJIe  OCBOCHHS
JMUCIUILTAHBI, yYacTHe B yueOHOH, Hay4YHO-HCCIIEI0BaTEIbCKOM,
CIIOPTUBHOM, KyJTBTYPHO-TBOPUYECKOW M OOIIECTBEHHOHN NEATEITHHOCTH
oOydatomemMycsi MOTYT OBITb HAYWCIEHBI JOIMONHUTENbHBIC OailTbl.
MakcuManbHOe ~ KOJNMYECTBO  JOTMOJHHUTENBHBIX  0auioB 32
aKaJEMHYECKYI0 aKTUBHOCTB cocTaBisieT 30.

OcHoBaHMEM ISl TIOMYYCHUS JOMOJHUTEIbHBIX OajioB
SABJIAXOTCA:

- BBIIIOJIHECHUE JOIIOJHUTCIBbHBIX 3aILaHI/Iﬁ o AJUCHHIIIINHE,
JIOTIOJTHUTENbHBIE OaNiIbl HAUUCISIFOTCS TIPEeToiaBaTesieM;

- yyacTHe B TEYeHHE ceMmecTpa B Yy4eOHOH,
HCCIIEN0BATEIBCKOM, CIIOPTUBHOM, KYJIBTYPHO-TBOPYECKOU
cTtBeHHOU nesatenbHocTH KI'Y.

Hay4HO-
u ooO1e-

®opmbI U BUIBI YIeOHOU
paboTHI IS HEYCTIEBAIO-
X (BOCCTAaHOBUBIIIMXCS
Ha Kypce o0y4eHust) 00y-
YArOIIMXCS [T TIOTYIEeHHUS
HEJOCTAIOMINX OaIoB B
KOHIIE ceMecTpa

B ciydae ecnmu K MPOMEXYTOYHOH arTecTaiuu (IK3aMeHy)
HaOpaHa cymma MeHee 51 6aui, oOy4aromemMycst Heo0X0AuMMO HaOpaTh
HEIOCTaloMIee KOMUYECTBO OaljioB 3a CUET BBHINIOJIHEHUS JIOTOJIHU-
TENBHBIX 3a/IaHUM, 0 KOHIIA TIOCNIEAHEH (3aUeTHO) Helenu ceMecTpa.
ITpu 3TOM HEOOXOAMMO MPOPAdOTATH MAaTepUall BCEX MPOMYIIEHHBIX
J1a00PaTOPHBIX PadoOT.

DOopMBI TOTIOTHUTENBHBIX 3aJIaHUi (HA3HAYAKOTCS MpErnojiaBare-
JeM):

- BBINIOJTHEHHUE W 3aIlllUTa IPOITYIICHHON J1abopaTopHON pabOThI
(Ipu HEBO3MOKHOCTH JIOTOJIHUTEIHLHOTO TIPOBEICHUS JabopaTOpHOM
paboTHhI MperoaaBaTenb YCTaHABIUBAET (GOPMY JIOTIOIHUTEIBHOTO 3a-
JIaHUS TI0 TEMATHUKE MPOIYIIEHHON J1a00paTOpHOH PabOThI CaMOCTOSI-
TeJIbHO) — 10 16 GayIoB, MpakTHYECKOM pabOThI — 10 8 OaJIoB.

JlukBuganus akageMHUYECKUX 3aJI0JDKCHHOCTEH, BOZHHUKIINX W3-
32 pa3HOCTH B y4eOHBIX IUIaHAX MPHU MEPEBOJIC WIA BOCCTAHOBIICHUH,
IMPOBOJUTCA IYTEM BBITIOJITHCHUSA ATONOJIHUTCIIbHBIX SaHaHHﬁ, q)opMa )51
00BEM KOTOPBIX OTNPENEISIETCS IPETIOIaBaTENIeM.

6.3. [Ipoueaypa oueHUBaHUSs Pe3yJIbTATOB OCBOCHUS TUCHHUILIMHBI
PybOexxHpie KOHTpOIM TPOBOAATCS B (OpME MUCBMEHHOTO TECTUPOBA-

HUS.(TOJNBKO JUIsl O4HOM (OPMBI 0OYUECHHUS)
DK3aMeH MPOBOIUTCS B BUJIE OTBETOB HA BOMPOCHI OHIIETA.

12



[Tepen mpoBeneHUEM KaXKIOTO PYOEKHOTO KOHTPOJIA IMPENOoIaBaTellb Mpo-
pabaThIBaeT CO CTYJIEHTaMH OCHOBHOW MaTepuall COOTBETCTBYIOIIMX pAa3ieiioB
JUCIUIUIMHBI B (POpMeE KPaTKOM JIEKIUU-TUCKYCCUU.

BapuanTtbl TecToBbIX 3amanuii it pyoeskHoro KoHTposist Ne 1 u Ne 2 (2 ce-
MECTp) COCTOSIT U3 17 BOIIPOCOB.

Ha kaxnoe TectTupoBaHue Mpu pyOeKHOM KOHTpOJIE 00ydaroleMycs OTBO-
IUATCs Bpemsi He meHee 30 MUHYT.

[IpenonaBarenb olleHUBAET B OajjiaXx pe3yJibTaThl TECTUPOBAHUS KaXKIOTO
0OyYaroIIerocs 1Mo KOJIMYECTBY MPABWILHBIX OTBETOB M 3aHOCHUT B BEIOMOCTh yUe-
Ta TEKYILEW YCIIEBAEMOCTH.

DK3aMEHAIMOHHBIN OWJIET COCTOUT M3 2 BOMPOCOB. Bpemsi, oTBoaMMOE 00Y-
YaUIEMYCsl Ha 3K3aMEH, COCTaBIIET | acTpoHOMHYeckud yac. Kaxapiii BOmmpoc
olieHHBaeTcs B 15 6amnos.

Pe3ynbTaThl TEKYIIEr0O KOHTPOJIS YCIIEBAEMOCTH M DK3aMEHA 3aHOCSTCS Ipe-
MOAAaBaTENIEM B K3aMEHAIIMOHHYIO BEJIOMOCTh, KOTOPasi CIAETCSl B OPraHU3AIMOH-
HBIIl OTJEJl MHCTUTYTAa B JIEHb 3K3aMEHA, & TAKXXE BBICTABIAIOTCA B 3aYETHYIO
KHIDKKY 00y4aromerocs.

6.4. IIpuMepbI OLIEHOYHBIX CPEACTB
(1 pyOEKHOTO KOHTPOJIS M SK3aMEHa)

Bonpochl Kk 3k3aMeHy

Cuibl, IEeHCTBYIONME HA )KUAKOCTh. EUHUIIBI TaBIIeHUS.

OcHOBHOE ypaBHEHHE THAPOCTATUYECKOTO TABJICHHUS.

CBolicTBa JKUJKOCTEN: BSI3KOCTh, IMJIOTHOCTh, COKUMAEMOCTh, TEMITIEPATYPHOE

pacimpenue,

Cuna naBieHHs )KUJIKOCTH Ha TJIOCKYI0 M KPUBOJIMHEMHYIO CTEHKY.

Nsmepenne napnenus. [Ipubopsl 1151 n13MepeHus JaBiacHUs.

Bunbl 1BMOKEHUS )KHIKOCTH.

XapaKTEepUCTHUKHU OTOKA.

Pacxon xxuakoctu. YpaBHEHUE HEPA3PBIBHOCTH.

. 'eomeTpuyeckas u SHEpPreTUYeCKasi HHTEPIIPETAIUs ypaBHCHUS bepHyum.

10 ['paduueckoe nzobpaxkenre ypaBHeHus: bepHyu 111 peasibHOM (BSI3KOM)
KUAKOCTHU. MI3MepeHne CKopoCcTHOTO Hamopa.

11.I'mapasandeckue notepu (odmmue creaenus). @opmynsl Beiicbaxa, Jlapcewu.

12.0OcHoBbI Teopuu nogodus. Kpurepun momoOus.

13. PexxuMbl Te€UEHUS KUJIKOCTH B TPyOax.

14. Teopus naMUHAPHOTO TEUEHUS KUIKOCTH B TPyOax.

15.YpaBuenue Ilyaseiins.

16.TypOynenTHoe TeueHue KuAKOCTH. [[oHATHE O TTIAAKUX U MIEPOXOBATHIX
TpyOax.

17.BaustHre TaMIHAPHOTO CIIOSI Ha COMPOTHBIICHUE IIIEPOXOBATOCTH TP TYP-
OYJICHTHOM TCUEHUH KHUIKOCTH.

18.Homorpamma Konbbpyka — Yaiita, rpadhux MypuHna.

19.'uapaBaumdeckuii pacuer MpoOCTOro TpyoonmpoBoia.

Wn e

©oN O A
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20.TTocnenoBarenbHOE, MapauIeIbHOE U Pa3BETBIEHHOE COSIMHEHNE TPYOO-
TIPOBO/IOB.

21.Pacder pa3oMKHYTOTO TPyOOIIPOBO/Ia C HACOCHOM IMOAa4YeH KUIKOCTH.

22.VcteueHne )KUAKOCTH U3 OTBEPCTHIA U HACAJIOK.

23.I'unpaBnuueckuii yaap B TpyoOax.

24.001mume NoHATUS O THAPABIMYECKUX MamuHax. Kiaccudukarus ruagpoma-
IIHH.

25. CgoiicTBa ra30B. OCOOEHHOCTH MCTIOIB30BAHMS Ta30B B THEBMOIIPUBOIC

IIpumepsbl TeCTOBBIX 3aJaHM JAJ1s1 PYy0Ee:KHOT0 KOHTPOJIS

Pyo6e:xHbIii KOHTPOIb Nel. (2 cemecTp)
TecroBoe 3aganmne Nel.
1. OcHOBHOE ypaBHEHHE TUAPOCTATUKU ONpEesieTcs?

BapuanTs! oTBeTa:

a) MPOU3BEICHNUEM JaBJICHUS ra3a HaJl CBOOOAHON OBEPXHOCTHIO K IIJIOLIAIN CBO-
00IHOM MOBEPXHOCTH;

0) pa3HOCTBIO JJaBJICHUS HA BHEIIHEH NOBEPXHOCTH M HA JTHE COCYa;

B) CYMMOI1 1aBJICHUS Ha BHEIITHEH MOBEPXHOCTH KHUAKOCTH U IaBICHUS, 00YCIOB-
JICHHOTO BECOM BBIIIEIICKAIINX CIIOCB;

I') OTHOIIIEHHEM PAaCCMATPUBAEMOTO 00BEMa KHUJAKOCTH K TUIOTHOCTH U TTyOUHE
HOTPYKEHUS TOUKH.

2. O0BEM KUAKOCTH, MPOTEKAIOIINN 32 €IUHUIY BPEMEHHU Yepe3 )KUBOE ceue-
HUE€ Ha3bIBaeTCS?

BapuanTe! oTBeTa:

a) pacxoj MOTOKa;

0) 00BEMHBIHN MTOTOK;
B) CKOPOCTb MOTOKA;

') CKOPOCTh pacxoja.

3. Uemy paBHO TMJIpOCTATUYECKOE JaBJIEHUE B TOUKe A ?

14



8=2 4l

Aiidii]
i/
A
il o Iy
e
.

BapuanTs! oTBeTa:
a) 19,62 klla;

0) 31,43 klla;

B) 21,62 klIa;

r) 103 kIla.

4. Kak m3aMeHHTCS YT0JI HAKJIOHA CBO60I[HOﬁ IIOBCPXHOCTHU B IUCTCPHEC, IBU-
ra}omeﬁca C ITIOCTOSAHHBIM YCKOPGHI/IGM?

Bapuants! oTBeTa:
a) cBOOO/IHAsI IOBEPXHOCTh MPUMET (hOpMy MapadoJIbl;
0) OyJeT U3MEHSThHCS;
B) CBOOOHAs TOBEPXHOCTh OYI€T TOPU30HTAJIBbHA,
I') HE U3MEHUTCS.
5. VYpaBuenue bepHymiu it peaabHOM BA3KOM KUIIKOCTH UMEET BUIT 7

BapuanTe! oTBeTa:

2
a) 21+m1i+—1—22+m 2 Zh>

pg  2g pg 2z
2
5)21+i+i—zg+—+—+2h>
pg  2g Ppg 22
2
B)zl+j+mlu—1—zg+—+m +Zh5
g PE
A vt ) v
F)zl+—+cs1——zz+—+m2—+2h-
Pg 2g 2

6. JluneliHble MOTEPU BbI3BAHbI?
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BapuanTe! oTBeTa:

a) CUJION TPEHUS MEXIY CIIOSIMH KUIAKOCTH;
0) MECTHBIMU CONPOTUBJIEHUSIMU;

B) JUIMHOM TpyOONpPOBO/IA;

T') BA3KOCTHIO )KUKOCTH.

7. BnmsieT v pexxuM IBWKEHUS KUIKOCTH HA THIPABINYECKOE COMMPOTHBRIIC-
Hue?

BapuanTs! oTBeTa:

a) BIIUSCT;

0) HE BIUSIET;

B) BJIUSIET TOJBKO MPH ONPECICHHBIX YCIOBHSIX;

I') IPU HATMYUHA MECTHBIX THAPABINYCCKUX COMTPOTUBIICHUM.

8. Ilpu momade >KMAKOCTH IO TIOCIICIOBATEIHPHO COSTMHECHHBIM TPYOOTIPOBO-
nam 1, 2, u 3 pacxon )KUAKOCTH B HUX?

BapuanTe! oTBeTa:

a) Q=Q1+ Q2 + Qg;
60) Q1> Q2> Qs;
B) Q1< Q2< Qs;
1N Q=0Q:=0Q,=0Qs.

9. XapakTepucTUKOI Hacoca Ha3bIBaeTCA?
BapuanTs! oTBeTa:

a) 3aBUCUMOCTb U3MEHEHUS IaBJICHUS M pacxoja Mpu U3MEHEHUH YacTOThI Bpaliie-
HUS BaJja,

0) ero reoMeTpUYECKUE XapaKTEPUCTUKU;

B) €r0 TEXHUYECKHE XapaKTEPUCTUKU: HOMUHAIBLHOE JaBJICHUE, PACX0J] i YaCTOTa
BpaiieHus Bana, KII/;

I') 3aBUCUMOCTh Haropa, co3aaBaeMoro Hacocom H,,. oT ero nmogauu npu nocTo-
SIHHOM 4acToTe BpallleHus BaJja.

10.YkaxuTe Ha pUCYHKE T€OMETPUYECKYIO BHICOTY HarHETaHUs?
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BapuanTs! oTBeTa:

a) 1;
0) 2;
B) 3;
r) 4.

11.Bs3K0CTE ) KUIKOCTH 3TO

BapuanTs! oTBeTa:

a) CHOCOOHOCTb COMPOTHUBIIATHCS CKOJBXEHUIO UJIU CABUTY CJIOEB JKUJIKOCTH;
0) CrOCOOHOCTH TIPEOI0JIEBATh BHYTPEHHEE TPEHHE JKUKOCTH;

B) CIIOCOOHOCTbH MPEOI0JIEBATh CHITY TPEHUS KUIKOCTH MEKIY TBEPABIMU CTECH-
KaMU;

') CIOCOOHOCTH MEPETEKATH MO MOBEPXHOCTH 38 MUHUMAIBHOE BPEMSI.

12. Kak Ha3bIBatOTCA pa3/eibl, Ha KOTOPBIE IETUTCS THApPaBIUKa?

a) THIPOCTATUKA M THIPOMEXaHUKa;
0) rugpoMexaHuKa M THIPOAMHAMUKA,
B) THAPOCTATHKA U THAPOINHAMHKA,
T') THAPOJIOTHS U TUAPOMEXaHHUKA.

13. OcHoBHOE YPAaBHCHUC TUAPOCTATUICCKOT'O NABJICHUA 3alIUCBIBACTCSA B BUAC

a) P=F,,, +pgh; 0) P=R -pgh;
B) P= R +pgh: r) P= R +pyh.

14. Cuna rupoCcTaTUueCKOTO JABJICHUS Ha IUIUHIPUYECKYI0 OOKOBYIO T10-
BEPXHOCTH 110 ocu OX paBHa
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a) Fzzl;
V

6) F, =yV;

B) F, =vVH ;

l“) F;. =T'Szhc'

15. PaBHOAEHCTBYIOIIAS TUPOCTATUYECKOTO JaBJICHUS B pe3epByapax C Mioc-
KO HAKJIOHHOM CTEHKOM paBHa

a) F=vpS:

0) F="’rhjcosm;
2

B) F=pSh,;

r) F:Eg.
2

Py0e:xHbIii KOHTPOIb Ne2. (2 cemecTp)
TecroBoe 3aganne Ne2,

1. TloBbITIeHHE AABJICHUS TIPH THAPABIMYECKOM yape OMpeeIIsIeTCs 1o
dbopmyie

a) AP, = }E, 0) LB, =pghs
P
B) LB, = puges r) LBy, = puﬁc
2. DHeprusi Hacoca Ha BbIXOJIE MTPU U3BECTHOM JaBJICHUHU U CKOPOCTH KM~
KOCTH OIIPENEIUTCS KaK
2 2

2 2
il S ) SN e A
2pg pg 2g pg 2z 2

3. IloTpeOHsIii Hamop 3TO
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a) HaIop, MOJTYYEHHBIN B KOHEYHOM CEUEHUHU TPYOOIPOBO/IA;

0) Hamop, KOTOPBIi HY>)KHO COOOIIUTE CUCTEME IS TOCTHKEHHS HEOOXOTMMOTO
JIABJICHUS U PAcX0/ia B KOHEUHOM CCUCHUH,

B) HAIOP, 3aTpaunBacMbIii Ha MPEOI0JICHUE MECTHBIX COPOTHBIICHUH TPyOOTIpO-
BOJIA;

I') Harop, cooOIaeMblii CHCTEME.

4. CKOpOCTb UCTEUEHUS KUAKOCTH Yepe3 3aTOMJIEHHOE OTBEPCTHUE OIpe/ie-
nsiercs 1o popmyie

D o= 227
o) U=2m;
B) v=[p2gH ;
r) U:@m.

5. ns wero ciyxxut Gpopmyna Beiicbaxa - [lapcu?
a) 75 onpenerneHus yncia PeliHonbaca;
0) s onpeaesieHus KodPGUIMeHTa THIPaBINIECKOTO TPCHHUS;
B) /I ONIpEIeTICHUs] TOTEPh HAIOPA;
r) JUId onpenesieHns KodppuuueHTa noTepb MECTHOIO CONPOTUBIICHUS

6. Ot KakuX MapamMeTpoB 3aBUCHUT 3HAUCHHUE uncia PeitHonbaca?
a) OT IMaMeTpa TPyOOIpPOBOAa, KHHEMATUIECKOU BSI3KOCTH JKUAKOCTH U CKOPO-
CTH JIBW)KCHUS )KHJIKOCTH;
0) oT pacxoja KHUAKOCTH, OT TEMIIEPATYPhI KHUAKOCTH, OT JIIUHBI TPYOOIIPOBO/IA;
B) OT AMHAMHYECKOH BSI3KOCTH, OT INIOTHOCTH M OT CKOPOCTHU ABMXKECHUS KHUIKO-
CTH;
') OT CKOPOCTH JABMKEHUS KHUIKOCTH, OT IIEPOXOBATOCTH CTEHOK TPyOOIPOBOaa,
OT BS3KOCTH KHUJKOCTH.

7. Maccy )KUJIKOCTH 3aKJIIOYCHHYIO B €IMHUIIC 00heMa Ha3bIBAIOT

a) BECOM;

0) yZeIbHBIM BECOM;

B) yIE€JIbHOM MIOTHOCTHIO;
I') IJIOTHOCTHIO. +

8. Kakoe nmaBiieHre 0OBIYHO MOKAa3bIBACT MAaHOMETP?

a) abCOJIIOTHOE;

0) n30bITOUHOE;+

B) aTMOC(epHOE;

T) JaBJICHUE BaKyyMa.
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9. laBnenue, NpUIIOKEHHOE K BHEITHEH MOBEPXHOCTH KHUAKOCTH, MIEPEAACT-
Csl BCEM TOYKaM 3TOW KHUIKOCTHU MO BCEM HANPABICHUAM OJUHAKOBO"

a) 970 - 3aKkoH HploTOHA;

0) aTO - 3akoH Ilackas;+
B) 3TO - 3akoH Hukypanse;
r) 3TO - 3aK0H JKYKOBCKOTO.

10. Bec xuakoctu, B35TOI B 00beMe MOTPY>KEHHON YacTH CyJ[HA Ha3bIBAET-
csl

a) NOTPYy>KEHHBIM 00BEMOM,;
0) Bogou3MeIeHrueM;+
B) BHITCCHEHHBIM 00BEMOM,;
I') BOJOTIOTJIOIIECHUEM.

11. YpaBHeHHE HEPA3PBIBHOCTH TEUYEHU UMEET BU/T

a) W1V,= M,V = CONSt;

0) ®1V; = v, = const;+
B) 0107 = L1V, = CONSt,;

r) ®1 /v = ®, / vy = CONSt.

12. OcHOBHOE ypaBHEHUE THIPOCTATUUECKOTO JTABJICHUS 3aMHCHIBACTCS B
BUJIE

8) P= Fop, +pghs 6) P= R -pgh
B) P= R +pghs r) P= R +pyh.

13. Ha kxakue BUABI JEIATCS THAPABINYSCKUE COTIPOTUBIICHUS ?

a) TMHEWHBIE W KBaJpaTHYHbIE;
0) MeCTHbIE ¥ HEIMHECWHBIC;

B) HEJIMHEWHBIC U JINHEWHBIE;
I') MECTHBIE U JINHEHHBIE. +

14. YpaBuenue bepHyiuiu 115 ueaabHON KUJKOCTH UMEET BU/T
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2 2
a); » +j+u—1—z +i+E
2g pz g pg
2 2
5)21+i+i=22+i+ﬂ+ f1
pg 2g pg 2g
a 2
B)zl+i+u—1=z2+£+1':'_f*;|
S 2g Sz 2g
2 2
pE 2z pE 2z

- 15. Yucno PeliHonpaca onpenensercs mo ¢popmylie

2) Re = 2% 6) Re = 27 ;
1L A

6) Re = 2% D) Re= L.
] v

6.5. ®oH/I O1IEHOYHBIX CPeICTB

[Tonublil GaHK 3agaHUil AJIA TEKYLIEro, pyOeKHbIX KOHTPOJIEH U MPOMEXY-

TOYHOM aTTECTAlUWU MO NUCLUIUIMHE, OKA3aTENN, KPUTEPUH, IIKAIbl OLEHUBAHUS
KOMIIETEHIINM, METOANYECKUE MATEPHUAJIbl, ONPEAEIAIONINE MPOLETYPbl OLIEHUBA-
HUsI 00pa30BaTENIbHBIX PE3yIbTaTOB, NMPUBOJATCA B YU4EOHO-METOAMYECKOM KOM-

IINICKCE JUCHIUITIINHBEIL.

7. OCHOBHASA U JONOJHUTEJBHASA YYEBHAS JIMTEPATYPA

7.1. OcHOBHas1 yueOHAasl JIUTEPATypa

1. P'maporazoguHamuka : yue6. mocobue / A.A. Kyaunos. — M.: UH®PA -

M, 2018. — 336 ¢. — (Bricmiee o6pa3zoBanue: bakanaspuar). Joctyn uz 9b6C

«zZnanium.comy .

7.2. JlonoJiHUTe/IbHAA YUyeOHAas uTepaTypa

1. Tuxonenkos, b. I1. 'napaBnuka u ruAPONPUBOIBI [ DIEKTPOHHBIN pe-

cypc] : yueb. mocodbue / b. I1. Tuxonenkos. - M. : MI'ABT, 2005. - 112 c. : 54 un.

Hoctyn u3 DBC «znanium.comy .

2. l'unposnepreruka / @ununmosa T.A., Mucpuxanos M.I1., Cumopkun

FO.M. - HoBocu6.:HI'TVY, 2013. - 620 c.: Jloctyn u3 OBC «znanium.comy .
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8. YHEBHO-METO/INUYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCS

1. Uzyuyenune ¢puznueckux CBOMCTB KUJIKOCTHU [ DIEKTPOHHBIN pecypc]: me-
TOJAMYECKHUE YKa3aHUA K BBIMOJHEHUIO Ja0OpaTOPHOM pabOThI IO KYypCy TUIpaB-
JIMKU, TUAPOMAIIINH U TUAPOIMHEBMOIIPUBO/IA JIJISl CTYJIEHTOB CIIEIUATbHOCTEH
190601, 190603, 190201, 190202, 260601, 151001, 151002, 220301, 280101,
140211, 150201, 050502 / MunuctepctBo oOpazoBanus u Hayku Poccuiickoit de-
neparyu [u ap.]; [cocT.: B.A. CaBenbeB]. - DNeKTpPOH. TEKCTOBbIC HaH. (THN (aii-
na: pdf ; pasmep: 276 Kb). - Kypran: U3natensctBo Kypranckoro rocyaapcTBeH-
Horo yHusepcurera, 2009. - 11 c..— Joctyn u3z ObC KI'Y.

2.JKCIIepUMEHTAIBHOE ONPEIeTICHNEe YHEPTUN TTOTOKA IBYDKYIICHCS JKHIKO-
CTH, WLTIOCTPUPYIOIIEE ClaracMble ypaBHEHHS bepHyIun [ DNeKTpOHHBIN pecypc]:
METOIMYECKHUE YKa3aHUS K BBHIMOJIHEHUIO Ja00OpaTOPHOM pabOTHI MO KypCy TH/I-
PaBIMKH 181 CTyAEHTOB cniennansHocte 190601, 190603, 190201, 190202,
260601, 151001, 151002, 220301, 280101, 140211, 150202, 050502 / Munuctep-
CTBO 0oOpa3oBanus 1 Hayku Poccutickont @eaepanun, Kypranckuii rocyaapcTBeH-
HBIM yHUBepcuTeT, Kadenpa « OHEepreTuku U TEXHOJIOTUH METAIIOBY; [cocT.: .M.
WBaHoB]. - DnekTpoH. TekcToBbIe AaH. (Tun ¢aiina: pdf ; pasmep: 394 Kb). - Kyp-
raH: M3parensctBo Kypranckoro rocygapctBeHHoro yuusepcurera, 2010. - 8 c.—
Hoctyn n3 9bC KI'Y.

3. Omnpeenenne pexxnuMa TSUCHUSI )KUIKOCTH [ DIEKTPOHHBIN pecypc]: Me-
TOAMYECKHUE YKa3aHUA K BBIIOJHEHUIO Ja0OPATOPHOM pabOThI O KypCy rUapaB-
JIMKYU U THIPONTHEBMONPHUBOAA IS CTYAEHTOB crienranbHocTer 190601, 190603,
140211, 050502, 220301, 260601, 280101, 190201, 190202, 150202, 151001,
150202 / MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit @enepanuu [u ap.];
[cocT.: B.A. CaBenbeB]. - D1eKTpoH. TeKCTOBBIE AaH. (Tu ¢aiina: pdf ; pazmep:
202 Kb). - Kypran: U3aarenbctBo Kypranckoro rocy1apcTBeHHOIO YHUBEPCUTE-
Ta, 2008. - 8 ¢.— Hoctyn uz 3bC KT'Y.

4. DKCTIEpUMEHTAILHOE M PACYETHOE OMpeIeTICHUE JTMHEHHBIX THIpaBINye-
CKHX MOTEPh [ DIEKTPOHHBINA PECYPC|: METOANYECKUE YKA3aHHS K BBITOJIHEHUIO
n1abopaTopHO# pabOTHI MO KypCy TUIPABINKU, THAPOMAIIINH U THAPOITHEBMOIIPHU-
BOJIa JUIsl CTyIeHTOB cnenuanbHocted 190601, 190603, 190201, 190202, 260601,
151001, 151002, 220301, 280101, 140211, 150202, 050502 / MunuctepcTBO 00-
pa3oBanus u Hayku Poccuiickoit @enepauuu [u ap.]; [coct.: B.A. CaBenbeB]. -
DJIeKTPOH. TeKCTOBbIE AaH. (Tun ¢aiina: pdf ; pasmep: 213 Kb). - Kypran: U3na-
TesbcTBO Kypranckoro rocynapctsennoro yuusepeurera, 2008. - 10 c.— loctyn
u3 ObC KI'VY.

5. TapupoBaHue IpoCcCeTbHBIX PAaCXOAOMEPOB [ DIEKTPOHHBIN pecypc]|: Me-
TOJAMYECKHUE YKa3aHUS K BRIMIOJHEHUIO TaO0OPaTOPHOI pabOTHI IO KypCy TUIpaB-
JIMKH, TUJIPOTTHEBMOIIPUBO/IA U TUIPOMTHEBMOABTOMATUKHY JIJI CTYJEHTOB CIICIU-
anpHOCTer 120100, 120200, 150300, 170600, 330100, 120500, 150100, 150200,
230100 / MunuctepctBo 00pazoBanus U Hayku Poccuiickoii @enepanun, Kypran-
CKUH TOCYapCTBEHHbIN yHUBepcuteT, Kadeapa sHEpreTHKU 1 TEXHOJIOTHH Me-
TajoB ; [cocT.: CaBenbeB B.A.]. - D1ekTpoH. TeKCTOBbIE naH. (Tur ¢aiina: pdf ;
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pa3mep: 379 Kb). - Kypran: UznatensctBo Kypranckoro rocyaapcTBeHHOTO yYHU-
Bepcureta, 2004. - 14 ¢.— loctyn u3z ObC KI'Y.

6. ['unporazoauHaMuka [ DIEKTPOHHBIN pecypc]: METOUYECKUE YKA3aHUS K
BBITIOJIHEHUIO CAMOCTOSITEILHOM padOThI IO KYpCy TUAPOra30MHAMUKH JIJIS CTY-
JIEHTOB crieruaibHocTel OakamaBpuata 13.01.01 — TertosHepreTka 1 TEIIOTEX-
Huka, 13.01.02 — DnekTposHepreTuka u 3MeKTPOoTeXHUKa. / MUHUCTEPCTBO HAYKU
1 BeIciero oopaszoBanusi Poccuiickoit @eneparuu, Kypranckuit rocyapcTBeH-
HBII yHUBepcuTeT, Kadeapa sHepreTuku v TEXHOJIOTMHA METaJIOB ; [cocT.: CaBe-
aseB B.A.]. - DnekTpoH. TekcToBbie naH. (Tun daiina: pdf ; pasmep: 379 Kb). -
Kypran: U3natensctBo Kypranckoro rocyaapcTBeHHOro ynusepcurera, 2021. - 14
c.— Hoctyn uz ObC KT'Y.

9. PECYPCBI CETHU «MHTEPHET»,
HEOBXO/IUMBLIE IJ151 OCBOEHMU S IUCHUITIJINHBI

1. dist.kgsu.ru - Cucrema noauepxku ydeonoro mporecca KI'Y;

2. www.mylect.ru - Jlekuuu oHJIaiH MO JUCHUIUIMHE THAPOra30JMHAMUKA U
TEIIONAaCCOOOMEH.

10. UIH®OPMALIMUOHHBIE TEXHOJIOI'UU,
IMPOTPAMMHOE OBECIIEYEHUE
N UHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI
1. Cucrema nucraniimoHHOro obecredeHust «Moodle»
3BC «Znanium.comy
3. Ilnardpopma mis coOpaHMii, YaTOB, 3BOHKOB M COBMECTHOW paboThl Mi-
crosoft Teams.

N

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

JANCIUIIJINHBI
MartepuaibHO-TeXHHUECKOEe oOecreueHrne MO0 pean3alliu JUCHUIUIUHBL  OCY-
niecTBisieTcs B cooTBeTcTBUU ¢ TpeboBanusimu @I'OC BO no nanHoi#t oOpa3oBa-
TEJIbHOMN ITpOTrpamMe.

12. V51 OBYHAIOIUXCSI C UCITOJIB3OBAHUEM
JANCTAHIIMOHHBIX OBPA3OBATEJIBHBIX TEXHOJIOI'MU

[Ipu ucnosib30BaHUU ANEKTPOHHOTO 00YUYEHUS U TUCTAHIIMOHHBIX 00pa3oBa-
TenabHBIX TexHosorui (nanee 30 u JJOT) 3aHATHSA MOTHOCTHIO WM YACTUYHO MIPO-
BOJATCS B pexkuMe oHlaiiH. O0beM NUCUMIUIMHBI U pacnpe/iesIeHue Harpy3Ku 1o
BUJIaM paboT cooTBeTcTBYET 1. 4.1. Pacnpenenenue 6aiIoB COOTBETCTBYET II. 6.2
100 MOXET ObITh U3BMEHEHO B COOTBETCTBHMHM C PEIIEHUEM Kadeaphl, B ciiydyae Ie-
pexona Ha D0 u JIOT B mpouecce oOyuenus. Pemenue kadeapsl 006 uCToOIb3ye-
MBIX TEXHOJIOTUSX U CHCTEME OLICHWBAHUSA JOCTH)KCHUN O0O0ydaroluxcs MpuHUMa-
eTCsl C Y4eTOM MHEHHUS BEIYLIETO MPEnoJaBaTes U TOBOJUTCS 10 CBEACHUS 00y-
YaIOLUXCS.
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[MTPUJIOXEHUE 1
AHHOTaIMs K pabodeil mporpaMmme JUCHUILIUHBI
«'uaporazoguHaAMUKAa»

o0pa30BaTeNbHON MPOTrPAMMBI BBICIIIETO 0Opa30BaHUS —
nporpaMMbl OakanaBpHuara
13.03.01 — TenyiodHepreTuka U TeMJI0TEXHUKA
(HampaBIEHHOCTH: YHEPTOOOECIICUCHHIE TIPS ITPHUSITHIA)
4 cemecTtp (3aouHas popma 00yUeHUS)
13.03.02 — DjieKTpO3IHEPreTHKA U JIEKTPOTEXHHUKA
(HarpaBJICHHOCTb: 3JICKTPOCHA0KECHHC)
2 cemectp (ouHas popma oOyueHus),
4 cemecTp (3a0uHas popma 00yueHus)

TpynoemkocTs aucturivabl: 4 3E (144 akageMuuecKux Jaca)
dopma NpOMEKYyTOUHOM aTTeCTAIllN: JIK3aMeH.

ConepxaHue TUCIUIUINHBI

DHeproobecrneyeHre NpeanpusITHil CBA3aHO € MOJIyYeHUEM U Ipeodpa3oBa-
HUEM Pa3JIMYHBIX BUJIOB SHEPTUU: dIIEKTPUUECKOH, TEIIIOBOM, JKUIKOCTH U Ta3a.
Hucuummna «I 'uaporazonuHamMukay GopMHUpPYeT 3HAHUSI 00 OCHOBHBIX 3aKOHaX
MEXaHUKH KUJKOCTH U rasza, crocodax nmpeoOpa3oBaHus U Mepeiadyn 3TUX BUJIOB
SHEPI'uM B JIpyTHe.

3HaHWEe TUIPOTA30AMHAMUKN HEOOXOAUMO ISl PEIIEHUS MHOTOUYHCICHHBIX
WHKEHEPHBIX 3a/1a4 - pacueTa TpyOOIPOBOOB PA3IMYHOTO HA3HAUCHUS; KOHCTPY-
MPOBAHUS TUAPABINYECKUX M BO3AYXOAYBHBIX MAlIWH; NPOCKTUPOBAHHS KOTEIb-
HBIX arperaToB, MEYHBIX M CYIIWIBHBIX YCTAaHOBOK, TEIIIOOOMEHHBIX, BO3AYXO U
ra3004MCTHBIX  alaparoB; pacyeTra OTOMHUTENbHBIX W  BEHTWIALIMOHHBIX
YCTPOMCTB.
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JIMCT
perucTpanuv U3MeHeHU (10MoJIHeHU) B pad04yI0 NporpaMmmy
y4eOHO# JUCHMILIHHBI
«'maporazoguHaMHUKa»

N3meHnenus / nonojiHeHUs1 B pa0o4yro NporpaMmmy
Ha20 /20 y4eOHwlii roa:

OTBETCTBEHHBIN NIPENnogaBaTeib / B.A.CaBenbes/

W3meHeHust yTBEpKIEHBI HA 3aceTaHuM KadeIphl « _ » 20 r.,
IIporokoit Ne

3aBenyromuii kadenpoit « _» 20 T.

N3meHenus / 1onoiHeHus B pad04yro nporpaMmmy
Ha20 /20 y4eOHwIii rox:

OTBETCTBEHHBIN NpenogaBaTesb / B.A.CaBenbes/

W3meHeHust yTBep>KIEHBI HAa 3aceTaHny Kadeaphl «  » 20 r.,
[Tporokoi Ne

3aBenytromuii kadenpoit «_» 20 T
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