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- 711 3a04HOM (popMbl 00yueHust «27» utons 2025roqa.
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HauvanbHuk ynpasiieHus
00pa3oBaTeIbHOMN 1eATeIbHOCTH N.B. I'puropenko



1 OFBEM JJUCIHHUITJIMHBI
Bcero: 4 3aueTHBIX eUHULIBI TPY10eMKOCTH (144 akaieMUYECKUX YacOB)

Ounas popma o0yueHust

Bun yaeOHO# 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
AyZnUTOpHBIE 3aHATHS] B MHTEPAaKTUBHOMN opme, yacoB - -
CamocTosiTeibHasi padoTa, BCero 4acoB 9% 9%

B TOM 4YHcJIe:

Jpyrue Buapl caMOCTOSTEIbHON pabOThI 69 69

(caMOCTOATEIHHOE U3YUYECHHE TEM (Pa3/IesIOB) NUCIUTUIMHBI)

IloaroroBKa K 3K3aMeHy 27 27
Buja npoMexyTo4HOI aTTecCTALMH JK3aMeH JK3aMeH
OO01mast Tpy10eMKOCTh JUCHHMILJIMHBI U TPY10€MKOCTh 110 ce- 144 144
MecTpaM, 4YacoB

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

B TOM 4mcJIe:

Jlexuun 2 2
JlaGopaTopHble paboThI - -
[TpakTrueckue paboOThI 2 2

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

CamocTosTenbHOe 3ydYeHUe TeM (pa3/ieioB JUCHUILUINHBI) 95 95
KonTpoJsbHas paGora 18 18
IToaroroBKa K 3K3aMeHy 27 27
Buja npoMexyTOYHOI aTTeCTALMH IK3aMeH IK3aMeH
O01ast TPY10eMKOCTh THCHHUIJIMHBI U TPY/I0€MKOCTH 110 Ce- 114 144
MecTpaM, 4acoB




2. MECTO JUCHUIIJINHBI
B CTPYKTYPE OBPA3OBATEJBHOU MPOI'PAMMBI

Jucnummaa «['mapora3zoquHaMuKa» OTHOCUTCS K 00s3aTebHOM YacTu
osioka 1 u sBisieTcs 00sA3aTeIBLHOM 1S 00yJaromerocs.

N3ydenune nucuMIUIMHBI Oa3upyeTcs Ha 3HAHMUIX, MOJYYEHHBIX MPU OCBOE-
HUU CIISYIOMUX JUCITUTINH:

- MaremaTuka;

- OU3MKa;

- Undopmaruka;

- lHOCTpaHHBIN SI3BIK;

3HaHWE THAPOTA30IMHAMUKN HEOOXOAMMO IS PEUICHUS MHOTOYMCICHHBIX
WHKXCHEPHBIX 3a7a4:

- pacdeTa TpyOOIIPOBOIOB PA3TMIHOTO HA3HAYCHHS,

- KOHCTPYMPOBAHUS THAPABIMYECKUX U BO3YXO0YBHBIX MAIIIWH;

- MPOSKTUPOBAHUS KOTEJIbHBIX arperatroB, MEYHBIX M CYIMIMJIBHBIX yCTaHO-
BOK, TETUIOOOMEHHBIX, BO3/TyX0- U Ta300YMCTHBIX aImapaTos,

- pacueTa OTOMUTEIbHBIX U BEHTUJISIIMOHHBIX YCTPONCTB.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA
[enb ocBoeHMs yueOHOM nucuuIuinHbl «[ uaporazonHaMuKay 3aKiI0yaeT-

csi B pOpMUPOBAHUH 3HAHUH 00 OCHOBHBIX 3aKOHAX MEXaHHUKH >KUIKOCTH U ra3a,
crnocobax nmpeoOpa3oBaHMs U MEepead 3TOr0 BUJIa SHEPTUU B APYTHeE.

B 3amaun n3yueHus: AUCUUTIIMHBI BXOSAT
- 03HaKOMJICHHE CTYJIEHTOB C OCHOBHBIMH 3aKOHAMH T'UAPABIUKY;
- U3y4YEeHHE TEXHOJIOTHH MpeoOpa30oBaHus SHEPT UM KHUIKOCTH U ra3za B Apyrue BU-
JIbl SHEPTHUH;
- [IOJIy4€HHE HAaBBIKOB MCIIOIb30BaHUs (PU3NKO—MATEMaTHYECKOTO amnmnapara s
TEOPETUIECKOTO 1 IKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS, aHATN3a U MOJIEIUPOBa-
HUS TUIPOTa30IMHAMUYECKIX MTPOIIECCOB.
Komnerenmmu, hopMupyemMble y ydamuxcsi B pe3yiabTaTe U3yUCHHsI TUCITUTUINHBI:
- CIIOCOOHOCTh AEMOHCTPUPOBATH MPUMEHEHHE OCHOBHBIX CITIOCOOOB MOIYUYEHHUS,
npeoOpa3oBaHusl, TPAHCIIOPTA U UCIIOJIb30BAHUS TEIUIOTHI B TETIIOTEXHUYECKUX
ycranoBkax U cuctemax (OITK-4 nanpasnenue 13.03.01).
- CIIOCOOHOCTh MPUMEHATH COOTBETCTBYIOIINNA (PU3MKO-MaTeMaTHUECKHII anmapar,
METOJIbI aHAJIM3a ¥ MOACITUPOBAHNUS, TEOPETUUECKOTO U IKCTIEPUMEHTAILHOTO HC-
CIICZIOBaHUS MPH pereHnn nmpodeccruoHanbHbix 3aaa4 (OI1K-3 nanpasieHue
13.03.02).

B pe3ynbraTte nzydeHus TUCHUIUIMHBI O0yJarOIIUNACs TOTKEH:
- 3HaTh OCHOBHBIC 3aKOHBI TUPOTa30IMHAMUKH; CITOCOOBI MMPe0Opa30BaHMS TH/I-
PaBIMYECKON U ra30BOM SHEPTHUH, TEXHOJIOTUH, MAIlIMHBI U alfapaThl, OCYIIECTB-
nstromue Takue nmpeodpasosanus (OITK-4 nanpasnenne 13.03.01), (OIIK-3
Hanpasienue 13.03.02).



- YMETh UCTIOIb30BaTh OCHOBHBIC METO/IbI aHAIM3a U MOJCIUPOBAHHMS; TECOPETHYEC-
CKOT'O ¥ 9KCIIEPUMEHTAIBHOTO UCCIICOBAHMUS MPOIECCOB THIPOTa30IMHAMUKN
(OIIK-4 nanpasaenue 13.03.01), (OIIK-3 Hanpasnenue 13.03.02).
- Biagets MeTouKamMu poBeieHHs U 00pabOTKU Pe3yIbTaTOB TEOPETUUECKOTO U
IKCIIEPUMEHTATBHBIX HCCIICAOBAaHNI; HABBIKAMHU MCITOJIB30BAHHUS HCTOYHHUKOB HH-
dbopmaruu s MJIaHWPOBAHUS, aHAIN3a ¥ MOJICTUPOBAHUS MCCIICAOBAHUN THAPO-
razoguHaMuku (OITK-4 wanpasnenue 13.03.01), (OIIK-3 nanpasienue 13.03.02).
WHauKaTopsl U JECKPHUIITOPHI YaCTH COOTBETCTBYIOMICH KOMIICTECHITUH,
dbopMHpyeMOil B mpoliecce U3yYCHHs AUCIUILTMHBI «[ MaporasoanHaMuKa, ore-
HHUBAIOTCSI IIPH ITOMOIIIN OLIEHOYHBIX CPEICTB

[Inanupyemblie pe3ynbTaTbl 00y4YeHUs MO JUCHUIUIMHE «] HaporazoiMHaAMUKa,

WHIUKATOPBI AocTrkeHus komrereHui (OI1K-4 nanpasnenne 13.03.01), (OITK-3

Hanpasienue 13.03.02), nepedeHb OLIEHOYHBIX CPEICTB

Ne | Komwn- | HaumenoBanme | Ko mia- [Lmanupyemsle pe- Haumeno-
E/ JUKaTopa HHAUKATOpa HHUPYCMOI'O 3YyJIbTAThI O6y‘I€HI/IH BaHHC OILIC-
JOCTHUKEC- JOCTUKCHUA pe3yiibTara HOYHBIX
HHUS KOM- KOMIICTCHII N O6y‘~IeHI/I$I CpeacTB
MEeTCHIIUU
1 | -1 4, 3HaTbh OCHOBHBIE 3 (MO-1 o 3HaTh: OCHOBHBIE 3aKOHBI | Bompocsl s
3aKOHBI TUAPOTa- THIPOTa30IMHAMUKH; CIIO- | CIa4uH 3a4eTa
omk-3 30/MHAMHKY; cro- | & on-3) COOBI npeobpasoBanus
co0BblI mpeodpazo- THIPaBIMYECKON U ra30BoOi
BaHUsI THIPABIIH- SHEPruM, TEXHOJOIWH, Ma-
YECKOU U ra3oBoil IIMHBI W ammaparbl, OcCy-
SHEPTUH, TEXHOJIO- LIECTBIISAIONINE Takue Ipe-
I'MH, MALIMHBI 1 00pa3oBaHUs
annaparsl, ocy-
HIECTBIISAIOLINE Ta-
KHe peodpa3oBa-
HUS
2 |1O-2 omk-4, YMeTs  ucnons3o- YWMO-2 o YMmeTs  ucnmonb3oBaTh 0c- | Bompocer A
BaTh OCHOBHBIE HOBHbIE METOJBbI aHAJIN3A U | CIauy 3aueTa
onk-3 MeTobl aHamma u | % OHK'3) MOJIEJIMPOBAHKS; TEOPETH-
MOJIETTUPOBAHUS; YeCKOr0 W OKCIEPUMEH-
TEOPETUYECKOro | TaJIBHOTO  HCCJIEIOBAHUS
9KCIEPUMEHTAIIb- IPOLIECCOB  TUAPOra3olu-
HOTO  HCCIIE0Ba- HaMHKH
HUS IIPOLIECCOB
THIIPOTa30IMHAMU-
K1
3 |NJ-3 omk-4, Bnaners: meromu- | B (I/II[-3 on. | B1aAETh: MeTonuKamu | Bompockr  juisa
KaMH TIPOBEJCHUS MpoBeJeHNsT W O0OpabOTKM | clayu 3adera
ore-3 u o0paboTku pe- 4om3) pe3yJibTaTOB  TEOpeTHYe-

3yJIBTaTOB  Teope-
THYECKOTO H DKC-
MEPUMEHTAIBHBIX
HCCJICIOBAHUIT;

HaBBIKAMH HCIIONb-
30BaHUSI HMCTOYHH-
KOB MH(OpMaIu

CKOTO M 3KCIIEPHUMEHTANb-
HBIX WCCJIEJOBAaHWN; HaBbI-
KaMH HCIOJb30BAHUSA HC-
TOYHUKOB nHPOPMALUH
Ul TIJTAaHUPOBAHUS, aHAJIM-
32 U MOJENUPOBaHUA HC-
CJEeIOBaHUHM THIPOTa3oiu-




IS TNTAaHUPOBAHMUS,
aHaiu3a U MOJAEU-
pOBaHUS HCCIIENO-
BaHUM THUAPOra3o-
JUHAMUKHI

HaMHUKHU

4 COAEP KAHUE JJNCIUIIJINHBI

4.1 Y4eOHO-TEMATUYECKUH MJIAH

KoaunuecTBO 4acoB
KOHTAKTHOM pa0doThl ¢ NpenoiaBaTeiemM

JlaGopa-
Homep IIpakTHy.
HaumenoBanue pazaeJa, Jleknuu TOPHbIE
PyOex | pasgeaa, 3aHATUSA
TeMbI padoThI
TeMBbI
3a04 3a04 3a04
ou- 04- o4-
o4- o4- ou-
Has Hasi Hasi
Has Has Hasi
1 OCHOBHbIE TIOHSTHS U OTIpeie- 1 2
JICHUS TUAPOTra30AMHAMUKH.
2 ®dusnuecKue CBOMCTBA KUIKO- 2 4
CTeH.
3 I'mppocraTudeckoe 1aBiIeHHE 1
JKUJKOCTH.
JlaBiaeHue KuJIKOCTEH Ha
4 IUIOCKHE U KPUBOJIMHEIHBIE 2 - 2 - - -
Py6ex 1
MTOBEPXHOCTH.
OCHOBHBIE IOHATHS U OTIpeJie-
5 JIEHUS] KHHEMATHUKHA U JUHAMU- 2 - - - - -
KM JKUJIKOCTHU
6 OCHOBHBIE YPaBHEHHUSI TUJIPO- 9 4
JUHAMUKH.
v Pexxumbl 1BUKEHUS BA3KOU 5 4
JKUJIKOCTH.
PyGexHbIit KoHTposb Ne 1 - - 2 - - -
8 ['mppaBnnyeckne conpoTUBIIE- 5
HUS.
9 OCHOBBI TEOPHH TTOTO0OUSI. 1 - - - - -
10 Teopust TaMUHAPHOTO TEYEHUS 9
JKUJTKOCTH.
['uapaBnuueckue noTepu Npu
11 TypOYJICHTHOM T€UEHUH KU~ 2 - - - 4 -
PyGex 2 ypoy A
KOCTH.
12 Hcreuenne KuaKocTen u3 or- 5
BEPCTHI U HACAJIOK.
13 PacueTs! TpyO0onpoBOIOB. 2 - 2 2 - -
I'mapaBauyeckuit ynap B Tpy-
14 1 - - - - -
Oax.
Py6exxnbIii KOHTpOJIH No 2 - 2 - - -
Beero: | 24 2 8 2 16 -




4.2. Conep:kanue JIEKIIMOHHBIX 3aHATHH.

Pa3znen 1.OcHOBHBIE MOHSITUS M ONPe/Ae/IeHUsI THAPOra3oIMHAMHUKH.

KanenbHble u ra3o00pa3Hbie )kuaKoCTU. [IoHsATHE MACATIBHON KUAKOCTH U
uaeanpHoro raza.Cuibl, IeMCTBYIOIINE HA )KUJKOCTb.

Pa3znen 2.dusnueckue CBOMCTBA KUAKOCTEH

OcHoBHBIE (MBUYECKUE CBOWCTBA JKHUIKOCTEH. [LTOTHOCTH, CKMMAEeMOCTh,
TEMIIEPATYPHOE PACIIUPEHUE, BA3KOCTD.

Pa3nen 3. F'uapocraTuyeckoe gaBjieHne B )KUAKOCTH

OcHoBHBIE NOHATHS U onpeneneHus. CBOWCTBO TMAPOCTATUYECKOTO AaBie-
Husg. OCHOBHOE ypaBHEHME TMApOCTAaTHKU. 3akoH Ilackansa. I'mapocratnueckue
MamuHsbl. [Ipubops! 1715 u3MepeHus JaBieHui. DMIopbl pacupeeaeHus JaBICHU.

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

Cuita naBiieHHS )KHIKOCTH Ha IUIOCKYIO CTEHKY UM KPUBOJUHEWHYIO IMOBEPX-
HOCTb. lleHTp maBnenuda. Teno naBieHus. 3akoH Apxumena. Y CIoBUA IJIaBaHUS
TelL.

Pa3nen 5. OcHOBHbIE NOHATHS U ONPe/iesieHNs] KHHEMATHUKHA U TMHAMUKHU
KMAKOCTH.

Knaccudukanus BumoB aBuxeHus xunkoctu. ['padudeckoe nzobOpaxeHue
JIBYDKCHUS JKUJIKOCTH, JIMHUS TOKa, TpyOKa ToKa, sJieMeHTapHas ctpyiika. [ToTok
JKUJIKOCTH, KUBOE CEUCHUE MOTOKA, CMOYCHHBIN MEPUMETP, THAPABINYECKUN pa-
JIAYC, YKBUBAJIEHTHBIM auameTp. Pacxopn KUAKOCTH, CPEIHSISI CKOPOCTh IOTOKA.
DMIopbI pacupeiesieHUs] CKOPOCTEW TEUEHUS )KUIKOCTH IO CEYEHHIO MOTOKA.

Pa3nen 6. OcHOBHBIE YpaBHEeHHUS THAPOIMHAMHUKH.

Kunemarnka >XUIKOCTH, YpaBHEHHE HEPA3PBIBHOCTH IMOTOKA. YPaBHEHUE
bepnyium U1 3€eMEHTapHOU CTPYMKU; JUIsl TOTOKA UJICATIbHOM U PEAJbHOU KU-
KOCTH. DHEpPreTU4ecKasi 1 reoOMeTpuuecKasi MHTepIpeTalny ypaBHeHUs1 bepHysm.

Pasznea 7. PexkxuMbl ABMKeHHS BA3KOH KHIKOCTH.

Pexxumbl TedeHust xuakocTu. JlamuHapHoe U TypOyJIEHTHOE TEUEHUE KUJI-
koctu. Kpurepuii PeitnHonbaca Re.OcHoBbl Teopun nonoous. ['mapaBnuyueckue co-
IIPOTUBJIEHUA: MECTHBIE U JIMHENHBbIE. [loTepn Hanmopa Ha TpeHuEe MO UIMHE MOTO-
ka. ®opmyna Beiicbaxa — apcu, koaddumuent Japcu. MectHpie motepu Harmo-
pa, bopmyna Belicbaxa.

Paszjnea 8. 'mapaBinyeckue cONPOTUBJIEHUS.

['mppaBnuueckue COMpOTUBIICHUS: MECTHBIE M JIMHEWHBbIE. [loTepu Haropa
Ha TPEHUE MO JJIMHE MOTOKa W MECTHhIe motepu Hamopa. @opmysnl BeiicOaxa,
Beiic6axa - [lapcu 111 MECTHBIX M JIMHEHHBIX CONPOTUBIICHUM.

Pa3nen 9. OcHoBBI TEOpUY 000U,

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

CKO€ M IMHAMH4YeCcKoe mojjooue. be3pazMepHbie KOMIUIEKCHI U KPUTEPUH TO00MS.



Pa3nen 10. Teopusi 1aMMHAPHOTO TeYeHHS KMIKOCTH
JlamrHapHOE NBMKEHHE KUAKOCTU B TpyOax. KacaTenbHble HanpspKeHUs U
pacnpenenenue ckopocTen notoka no ceueHuto. Gopmyna Ilyaszeins. Koappu-
LIMEHT JIMHEHOTO COITPOTHUBIICHHUS IIPU JTJAMUHAPHOM TCYEHUHU.
Pa3nes 11. 'mapaBianyeckue norepu npu TypoyJIeHTHOM Te4eHHUH KUAKOCTH.
[Totepu Hanopa npu TypOyJIEGHTHOM T€UEHUH KUAKOCTU. Pacnipenenenue
CKOpPOCTEM 10 ceueHuto NoToka. IloHaTHE 0 MIagKuX U IEepOXOBaThIX TPYyOax.
Omnpenenenue kodpdunuenta Japcu npu TypOyJIeHTHOM TeueHUU. DOopMyIIbI
bnasuyca, Anpriryns u ludpuncona. Homorpamma KonbOpyka — Yaiita (rpa-
¢uk MypuHa).
Pa3nenl?. UcreyeHne :KUAKOCTH U3 OTBEPCTHIA M HACAIOK
Hcreuenue KUAKOCTH U3 MAJIOIO OTBEPCTHS B TOHKOM CTEHKE MPH IMOCTOSIH-
HOM Hanope. Koo huuneHTs cxxatusi CTpyu, CKOPOCTH M pacxo/ia pu CBOOOIHOM
Y 3aTOIUICHHOM HCTEYEHUU U3 OTBEPCTHI 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 KOpOTKHUE TpyOonpoBoabl. [locnenoBarensHoe, napayieIbHOE U Pa3BETB-
JIEHHOE COeMHEHHE TpyOonpoBooB. PacueT TpyOonpoBoia ¢ HACOCHOW Mmoaveil.
Pa3znen 14. 'uapaBiauyeckuii yaap B Tpyoax.
['unpaBnuyeckuid yaap B TpyOOnpoBoOJax, Kak Ciy4ail HEyCTaHOBHUBILIETOCS
JIBW>KEHUS KUAKOCTH. [Ipsamoit u Henpsamon ruapasindeckuil yaap. ®opmyna Xy-
KOBCKOT0. [loBbIlIIEHUE AaBIEHUS U CKOPOCTH PACTIPOCTPAHEHUS YAAPHON BOITHBI
IIPU NPSIMOM U HEMPSIMOM TUIPABIMYECKOM yIape.

4.3. llpakTHyecKue 3aHATHS

Hopmarus BpemeHu, yac.
HanmenoBanue npak-
Homep HaunmeHnoBanue
THYECKOI0 3aHATHS o 3
qHasA aoyHasa
pasjgeana, pasjaeana, 3a0umHas
TeMbl TeMbl
cemMecTp
2 4
JlaByieHnE )KUJIKOCTH Onpenenenue cuibl 1aB-
4 Ha TUIOCKWE U KPUBO- | JIEHUS Ha IJIOCKUE U KpU- 2 -
JIMHEIHBIE CTEHKH. BOJIMHEWHBIE CTEHKH.
PyGexubiit koHTposb Nel (2 cemectp) 2 -
13 Pacuer TpyOomnpoBo- Pacuer Tpy6omnpoBoja c 2 2
OB HACOCHOU mmogadei.
PyGexubiii KoHTposs Ne2 (2 cemectp) 2 -
Bcero: 8 2




4.4. JlaGopaTopHbIe 3aHATHSA

H H oBANIE HaumenoBanue HopmaTus BpeMeHu, yac.
ome aNMEeHOBAaHM N
p JladopaTopHoii o | 3
a a a a qHas ao4dyHasd
pasjcaa, pasjcaa, padoThbI
TeMBbI TeMBbI ceMecTp
2 4
2 ®dusnueckue cBoiictBa | M3yuenue pusnyeckux 4
JKHUJIKOCTEMN. CBOWCTB KUJKOCTEM.
DKCIEPUMEHTAIBHOE
onpeJielIeHUE YHEPTUuu
6 OCHOBHBIE YpPaBHEHHs | IIOTOKA ABUKYILLIEUCA 4
TUAPOTUHAMUKHI WKUJKOCTHU, MILTIOCTPHU-
pyroniee ciaraeMble
ypaBHeHus1 bepHymm
7 Pexxumebl Teuenus Bsa3- | OnpeneneHue pexuma 4
KOU KUIKOCTH TEUYCHUS KUIKOCTH
Pacuetnoe u 3xcnepu-
['uppaBnuyeckue nore-
MEHTAJIBHOE ONpeeIie-
11 pu Ipy TYpOYJIEHTHOM 4 -
HUE TUAPABINYECKHUX
TEUEHUU KUIKOCTH.
MOTEPh
Bcero: 16 -

4.5 KonTposabHas padoTa (111 3209HON (OPMBI O0yUCHHS)
KonTponbhast paboTa BBITIOIHAETCS B COOTBETCTBUHM C METOJAMYECKUMU yKa-
3aHUSMH K BBITIOTHEHUIO CAaMOCTOSITENIbHOM paboThI 1O Kypcy « ['maporasoauHa-
MuKa» a7 o0yqaronuxcs creruanbaocTeit 13.03.01 — TenmosHepreTHKa 1 TETIo-
TexHuka U 13.03.02 — DnekTposHepreTuKa U dJIEKTPOTEXHUKA.

5. METOANYECKUE YKA3ZAHUA JJIS1 OBYYAIOHINXCA
1O OCBOEHHIO JTUCHUITJIMHbI

[Ipu mpocnymMBaHUM JEKIHUI PEKOMEHIYETCS B KOHCIEKTE OTMEYaTh BCE
BAJKHBIE MOMEHTBI, HA KOTOPBIX 3a0CTPSIET BHUMAHHE MPEN0/1aBaTelb, B YACTHOCTH
T€, KOTOPbIE HAIPaBJICHbI HA KAY€CTBEHHOE BBIITOJIHEHHE COOTBETCTBYIOIIEH J1a00-
paTOpHOM pabOThI U MPAKTUUECKUX 3aHATUM.

3aJ10roM Ka4yeCTBEHHOT'O BBHITIOJIHEHHUS JIA0OPATOPHBIX paboT sBISETCS ca-
MOCTOSIT€JIbHAsI TIOATOTOBKAa K HMM HaKaHyHE MYyTeM ITOBTOPEHHUS MaTepuaioB
nekiui. PexkoMeH1yeTcss moAroTOBUTh BOMPOCHI MO HESICHHIM MOMEHTaM U 00Cy-
JIUTh WX C TpernojaBaTejeM B Hauaje J1abopaTOpHOM pabOThl, MPUBETCTBYETCS
IPYIIIOBOM METOJ BBITIOJTHEHHUS JTaOOPATOPHBIX PadOT M 3alIUTHI OTYETOB 10 Jia-
OopaTopHBIM paboTam.

JIJist TEKyIIero KOHTPOJIS YCIIeBAEMOCTH TI0 OYHOM (hopme 00ydeHus mpemno-
JaBaTeyieM KCIOb3YyeTCs OaUTbHO-PEUTHUHTOBAs CUCTEMa KOHTPOJS W OICHKU
aKaJIeMU4ecKor akTUBHOCTU. [103TOMY HACTOSITEILHO PEKOMEHIYETCS TIIATEIBHO
mpopadaThiBaTh MaTepHasl AUCIUILIMHBI IPH CaMOCTOATENLHOM paboTe, ydacTBoO-
BaTh BO BCeX (popmax oOCYX IACHUS M B3aUMOJCHCTBUS, KaK Ha JICKIIUAX, TaK U HA
7a00pATOPHBIX MPU MPOBEICHUN MCHBITAHUN M MPAKTUYECKUX 3aHITUSAX MPU pe-




MICHUH MPAKTUYECKUX 3a/1a4 B HEJSAX JIYUIIeT0 OCBOCHUS MaTepuaia U MoJTydeHUs
BBICOKOM OIIEHKH IO pe3yJIbTaTaM OCBOCHUS JUCIIUTIINHEI.

BrImonmHeHNE caMOCTOSTENHHOM PaboThl MOAPA3yMEBAET CAMOCTOSITEILHOE
U3yYCHUE Pa3/ieloB JUCIUIUINHBI, MOATOTOBKY K MPAKTUYECKUM U JTaOOPaTOPHBIM
3aHATUAM, K PYOEKHBIM KOHTPOJAM ([U1si 0Oy4arommxcss o4Hou (opMbl 00yue-
HUS), BBITIOJIHEHUE KOHTPOJIBHON (CaMOCTOSTENBHOM) pabOThI Jj1s1 00yJaromuxcs
3a09HOHN (POPMBI 0OYUICHHUS, TTOITOTOBKY K IK3aMEHY.

PexomenmyemMass TpyZJO€MKOCTh CAMOCTOSITEIbHON pabOTHI MpeCTaBiIcHa B
Tabnuie:

PexoMeHayeMBblil pe:KUM CAMOCTOSITEIbHOH padoThl

Pexomenayemas
TPYA0EMKOCTb,
HaumenoBanue aKaj. 4yac.
BH/IA CAMOCTOAITEJIbHOI PadoThI OuHnan 3ao0uHan
¢dopma ¢dopma
o0yueHusi | o0y4yeHust
CamocTosiTeIbHOE N3yYeHHE TeM TN CIUIINHBI: 55 94
OCHOBHBIE MTOHATHS U ONPEICIICHNS THIPOTa30 AMHAMHUKHU. 4 7
du3nyecKre CBOMCTBA KUJIKOCTEN U ra30B. 4 7
['mapocTaTryeckoe TaBIEHUE )KUIKOCTH. 4 7
JlaBiieHME )KUIKOCTH HA TBEPJIbIE CTEHKH. 4 7
OCHOBHBIC TIOHATHS KUHEMATUKHU U JUHAMUKU KUIKOCTH. 4 7
OCHOBHbBIEC YpaBHEHHS THIPOJUHAMHUKHU. 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
Hcredyenune )XuaKoCcTh U3 OTBEPCTUI M HACAIKOB. 4 7
PacueTsl TpyOOITPOBOIOB. 5 8
['unpaBanuyeckuii ynap B TpyOax. 4 7
IHoaroroBka K NpakTU4eCKUM 3aHATHAM 9 1
(o 1 gacy Ha Kaxa0€ 3aHITHE)
IHoaroroBka K 12a00paTOPHBIM 3aHATHAM 8 i
(o 2 yaca Ha KaX/10€ 3aHSATHE)
IMoaroroBka Kk pyoe: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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HUS).

6.1. IlepeyeHb OLIEHOYHBIX CPEACTB

1. bannpHO-pEeHTHHTOBAsI CUCTEMa KOHTPOJIS U OLICHKH aKaJeMUYECKON aK-
TuBHOCTU oOy4varouxcs B KI'Y (17151 ounoit hopmbl 0OydeHwsI)
2.014eThl 00yYaroIKXCcs Mo JIabopaTopHbIM padoTaM (111 0uHON (HopMbl 00yUe-

3. baHK BOIIPOCOB K 3K3aMEHY.
4. 3anaHus K MPaKTUUYECKUM 3aHITHSIM.
5. 3aganus K pyoexHbIM KOHTpoJsiM Ne 1, 2 (17151 ouHOM (hOpMBI 00yUEHUS)

6. KontponbHas paboTta (114 3a04HOM (HOPMBI 00yUIECHHS).

6.2. Cucrema 6a/JIbHO-PEHTHUHIOBO OLEHKHU

PadoThl 00Yy4YAKOIIUXCH M0 JUCHUIINHE

Ounas dhopma 00yueHus

Ne | Hammenosna-
HHE

Conepxanue

Ounas popma o0yueHnust

1 | Pacnpenene-
HUe 0aJlIoB 3a
CEMEeCTPBI IO
BHJIaM y4eO0-
HOU paboTHI,
CPOKH C/IauH
y4eOHOM pa-
00ThI (10BO-
ASATCS 10
CBeleHUsl
CTYJ€HTOB HA
nepBoM
yueOHOM 3a-
HATHH)

Pacnpenenenue 6ayuioB 3a 2 cemectp

Brimosn-
Brimosnne- HEHHUE U
HUE 3a/1a- . _ | zamura
Bun IToce- N Pybesxusiit | PybGexHbli
. HUU Ha OTYETOB JK3a-
yLIe6HOI/I IICHUC KOHTpOJ'IB KOHTpOJ'IL
. | mpakTude- 2 110 J1a0o- MEH
paboThL: | JEKIWA Nel Ne
CKHX 3aHs- patop-
TUAX HBIM Pa-
0oTaMm
bannenas
012 08 017 017 016 030
J— ¢ )i )¢ )i IS It
Jo 4-x Ha 2-m Ha a1 6I[° 4-tn
12 nek- B IIPaKTH- allios 3a
[Ipume- o GanoB 3a P IIPaKTU- nabopa-
11U 110 3aHSTUE. YECKOM
AR 16amma | (2 ) 3aHATAU Heckom TOPHYIO
3AHATUA
3aHATUU pabory
(4 n.p.)

2 | Kpurepwmii nepecuera 6an-

JIOB B TPaJUITMOHHYIO
OLICHKY IO UTOramM pa6OTBI
B CEMECTPE U 3a4CTa

60 u MeHee 0aTOB — HEYAOBJIETBOPHUTEIHHO, HE3AUET;
61...73 — yIOBJIETBOPUTENBHO, 3aUTEHO;
74... 90 — xopouio;
91...100 — oTmyHO
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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 NOJDKEH HabpaTh IO UTOraM TEKYLIEro W pyOeKHOro KOH-
Tpons He MeHee 51 Gaui, BBINOJIHHUTH Bce JIAOOpATOpHBIE PadOTHl U
KOHTPOJIBHYIO paboTy (it 3a0uHOi (hopMbl 00yueHust). B cinyyae ec-
i oOydatomuiicss Habpanr mernee 51 6anna, TO K aTTeCTallMOHHBIM HC-
IBITAHUSAM OH HE JOILyCKaeTcsl.

[ momydeHust sK3ameHa 0e3 MpoBeneHHsS MpPOLEAYphl MpoMe-
JKYTOYHOHM aTTecTaluy oOydaromeMycsi Heo0XoIuMo HaOpaTh B XOfe
TEKYIIEeTo U pyOeKHBIX KOHTpOJeH He MeHee 61 Gaia. B aTom ciaygae
UTOT OAJJIBHOM OIICHKH, MOIy4aeMON OOYYarolIMMCs, OMpeaesseTcs
M0 KOJIMYECTBY 0ajsioB, HAOPaHHBIX UM B XOJIE TEKYILETO U PyOeKHBIX
KoHTposed. IIpm sTOM, Ha ycMOTpeHHe MpernoAaBareis, OaTbHAS
OLIEHKA OOYYaIOLIErocsi MOXKET OBbITh MOBBIIIEHA 3a CUET IMOJIyYCHHS
JIOTIOJTHUTENBHBIX 0alIOB 33 aKaJAeMHUYECKYI0 aKTHBHOCTb.

OOyyaromuiicsi, UMEIONINA TPaBO HA TOJIYYCHHE OLEHKHA 0e3
MPOBENEHHS MPOLEAYPHl IPOMEKYTOUHON aTTECTALUU, 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 AUCLUIIIMHE HE CHIKACTCSI.

3a  aKkaJeMHYecKyl0 aKTUBHOCTh B  XOJIe  OCBOCHHS
JMUCIUILTAHBI, yYacTHe B yueOHOH, Hay4YHO-HCCIIEI0BaTEIbCKOM,
CIIOPTUBHOM, KyJTBTYPHO-TBOPUYECKOW M OOIIECTBEHHOHN NEATEITHHOCTH
oOydatomemMycsi MOTYT OBITb HAYWCIEHBI JOIMONHUTENbHBIC OailTbl.
MakcuManbHOe ~ KOJNMYECTBO  JOMOJHHUTENBHBIX  0auioB  3a
aKaJeMHYECKYI0 aKTUBHOCTB cocTasisieT 30.

OcHoBaHMEM ISl TIOMYYCHUS JOMOJHUTEIbHBIX OajioB
SABJIAXOTCA:

- BBIIIOJIHECHUE JOIIOJHUTCIBbHBIX 33[{3HI/II71 o AJUCHHIIIINHE,
JIOTIOJTHUTENbHBIE OaNiIbl HAUUCISIFOTCS TIPEeToiaBaTesieM;

- yyacTHe B TEYeHHE ceMmecTpa B Yy4eOHOH,
HCCIIEN0BATEIBCKOM, CIIOPTUBHOW, 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
HEJOCTAIOMMX OayoB B
KOHIIE ceMecTpa

B ciydae ecnmu K MPOMEXYTOYHOH arTecTaiuu (IK3aMeHy)
HaOpaHa cymma MeHee 51 6aui, oOy4aromemMycst Heo0X0AuMMO HaOpaTh
HEJIoCTalolIee KOMUYECTBO OajioB 3a CUET BBHINOJHEHUS JIOTOJIHU-
TENBHBIX 3a/IaHUM, 0 KOHIA TIOCIICAHEH (3aUeTHOM) HEeJIe)n ceMecTpa.
ITpu 3TOM HEOOXOJAMMO MPOPAOOTATh MAaTepUall BCEX MPOMYIIEHHBIX
J1a00PaTOPHBIX PadoOT.

DOopMBI TOTIOTHUTENBHBIX 3aJIaHUi (HA3HAYAKOTCS MpErnojiaBare-
JeM):

- BBINIOJTHEHHUE W 3aIlllUTa IPOITYIICHHON J1abopaTopHON pabOThI
(Ipu HEBO3MOKHOCTH JIOTOJIHUTEIHLHOTO TPOBEICHUS JabopaTOpHOM
paboTHhI MperoaaBaTenb YCTaHABIUBAET (GOPMY JIOTIOIHUTEIBHOTO 3a-
JTaHWS 110 TEMATHKE MPOIYIIEHHOW JTabopaTOpHO# pabOTHl CaMOCTOSI-
TeJIbHO) — 10 16 GayIoB, MpakTHYECKOM pabOThI — 10 8 OaJIoB.

JlukBuganus akageMHUYECKUX 3aJI0JDKCHHOCTEH, BOZHHUKIINX W3-
3a pa3HOCTH B y4eOHBIX IUIAHAX MPHU MEPEBOJIC WIA BOCCTAHOBIICHUH,
IMPOBOJUTCA IYTEM BBITIOJITHCHUSA ATONOJIHUTCIIbHBIX 3a11aH1/n71, (1)0pMa u
00BEM KOTOPBIX OTNPENEISIETCS IPETIOIaBaTENIeM.

6.3. [Ipoueaypa oueHUBaHUSs Pe3yJIbTATOB OCBOCHUS TUCHHUILIMHBI
PybOexxHpie KOHTpOIM TPOBOAATCS B (opMe NHCHMEHHOTO TECTHPOBa-

HUS.(TOJNBKO JUIsl O4HOM (OPMBI 0OYUECHHUS)
DK3aMeH MPOBOJUTCS B BUIE OTBETOB Ha BOIIPOCHI OMIIETA.
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[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.

[IpenogaBaTens orneHUBaeT B Oajiax pe3yibTaThl TECTUPOBAHMS KaXKJIOTO
0OyYaroIIerocs 1Mo KOJIMYECTBY MPABWILHBIX OTBETOB M 3aHOCHUT B BEIOMOCTh yUe-
Ta TEKYIIEW YCIIEBAEMOCTH.

DK3aMEHAIMOHHBIN OWJIET COCTOUT M3 2 BOMPOCOB. Bpemsi, oTBoaMMOE 00Y-
YaUIEMYCsl Ha 3K3aMEH, COCTaBIIET | acTpoHOMHYeckur yac. Kaxapiil BOIpoc
olieHMBaeTcs B 15 6amos.

Pe3ynbTaThl TEKYIIEr0O KOHTPOJIS YCIIEBAEMOCTH M DK3aMEHA 3aHOCSTCS Ipe-
MOAAaBaTeNIEM B K3aMEHAIIMOHHYIO BEJJOMOCTh, KOTOPasi CIAETCS B OPraHU3AIIMOH-
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

Cubl, IEeHCTBYIONINE HA KUAKOCTh. EMUHUIIBI 1aBlIeHUS.

OcCHOBHOE ypaBHEHHE TUAPOCTATUYECKOTO JIABJICHHUS.

CBoOMCTBA )KUJKOCTEH: BA3KOCTh, INIOTHOCTH, CAKUMAEMOCTh, TEMIIEPATypHOE

pacimpenue,

Cuna naBieHHs )KUJIKOCTH Ha TJIOCKYI0 M KPUBOJIMHEMHYIO CTEHKY.

Nsmepenne napnenus. [Ipubopsl 115 m13MepeHus JaBIeHUS.

Bunbl 1BMOKEHUS )KHIKOCTH.

XapaKTEepUCTHUKHU OTOKA.

Pacxon xxuakoctu. YpaBHEHUE HEPA3PBIBHOCTH.

. I'eomeTprueckas 1 sHepreTUdyecKass HHTEpIpeTalus ypaBHeHus: bepHyu.

10 ['paduueckoe nzobpaxkenre ypaBHeHus: bepHyu 111 peasibHOM (BSI3KOM)
XKUAKOCTU. M3MepeHne CKopoCcTHOTO Haropa.

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

12.0OcHoBsI Teopuu nogobus. Kpurepuu momoowus.

13. PexxuMbl TeUEHUS KUIKOCTH B TPyOax.

14. Teopus naMUHAPHOTO TEUEHUS KUIKOCTH B TPyOax.

15.YpaBuenue Ilyaseiins.

16.TypOynenTHoe TeueHue KuAKOCTH. [[oHSITHE O TIaJKUX U IEPOXOBATHIX
TpyOax.

17.BaustHre TaMIHAPHOTO CIIOSI Ha COMPOTHBIICHUE IIIEPOXOBATOCTH TP TYP-
OyJICHTHOM T€YEHHUH JKUIKOCTH.

18.Homorpamma Konbbpyka — Yaiita, rpadhux MypuHna.

19.'uapaBaumdeckuii pacuer MpoOCTOro TpyoonmpoBoia.

Wn e

©oN O A
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20.TTocnenoBarenbHOE, MapauIeIbHOE U Pa3BETBICHHOE COCIMHEHUE TPYOO-
TIPOBO/IOB.

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

22.VcTeueHure )UAKOCTH U3 OTBEPCTHI 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) MPOU3BEICHUEM JaBJICHUS ra3a HaJl CBOOOAHON MOBEPXHOCTHIO K IJIOLIAAH CBO-
00IHOM MOBEPXHOCTH;

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

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

I') OTHOIIIEHHEM PAaCCMATPUBAEMOTO 00BEMa KUIAKOCTH K TUIOTHOCTH U TITyOuHE
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
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BapuanTs! oTBeTa:
a) 19,62 klla;

0) 31,43 klla;

B) 21,62 klIa;

r) 103 kIla.

4. Kak m3aMeHHTCS YT0JI HAKJIOHA CBO6OI[HOI>1 IMOBCPXHOCTHU B IUCTCPHEC, ABU-
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. YpaBHenue bepHyiu it peaqbHOM BS3KOM KUIKOCTH UMEET BUJT ?

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 THIPABIMYECKOE COITPOTHBIIC-
Hue?

BapuanTs! oTBeTa:

a) BIIUSCT;

0) HE BIUSIET;

B) BJIUSIET TOJBKO MPH ONPECICHHBIX YCIOBHSIX;

I') IPU HATMYUHA MECTHBIX THAPABINYCCKUX COIMPOTUBIICHUM.

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 reoMeTpUYECKHe XapaKTePUCTUKU;

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

I') 3aBUCUMOCTh Haropa, co3AaBaeMoro HacocoMm H,,. oT ero mogauu mnpu mnocTo-
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 COMPOTUBIIATHCS CKOJBKEHUIO UJTU CIABUTY CJIOEB XKUIKOCTH;
0) CrOCOOHOCTH TIPEOI0JIEBATh BHYTPEHHEE TPEHHE JKUKOCTH;

B) CIIOCOOHOCTbH MPEOI0JIEBATh CHITY TPEHUS KUIKOCTH MEKIY TBEPbIMHU CTEH-
KaMU;

') CIOCOOHOCTH MEPETEKATH MO MOBEPXHOCTH 38 MUHUMAIBHOE BPEMSI.

12. Kak Ha3bIBatOTCS pa3esbl, Ha KOTOPBIE JEIUTCS THIpaBIuKa?

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

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 IUIUHIPUIECKYI0 OOKOBYIO TO-
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, KOTOPBI HY)KHO COOOIIUTH CUCTEME TSI TOCTHKEHHS HEOOXOIMMOTO
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 OTBEPCTUE OTpe/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 onpezenenust Ko3PpGUIMEeHTa THAPABINYECKOTO TPEHHUS;
B) /I ONIpEIeTICHUs] TOTEPh HAIOPA;
r) JUId onpeeseHns KodpuuueHTa noTepb MECTHOIO COIPOTUBIICHUS

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

7. Maccy )KUJIKOCTH 3aKJIFOUEHHYIO B €IMHUIIE 00beMa Ha3bIBAIOT

a) BECOM;

0) yZeIbHBIM BECOM;

B) yIE€JIbHOU MJIOTHOCTHIO;
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 MOBEPXHOCTHU KHUJIKOCTH, IEPEACT-
Csl BCEM TOYKaM 3TOW XKHUIKOCTHU MO BCEM HAMPABICHUSIM OJJUHAKOBO"

a) 970 - 3aKkoH HploTOHA;

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

10. Bec xxuakoctu, B35TOI B 00beMe MOTPY>KEHHON YacTH CyJHA Ha3bIBACT-
csl

a) NOTPYy>KEHHBIM 00BEMOM,;
0) Bogou3MeIeHrueM;+
B) BBITCCHEHHBIM 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 TUIPOCTATUYECKOTO JABJICHUS 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 1151 uaeaabHOM 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 PeliHomnbaca onpenensercs mo Ggopmylie

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
KOMIIETEHIIN, METOAMYECKAE MATEPHUAJIbl, ONPEACISIONINE MMPOUENYPHl OLIEHUBA-
HUsI 00pa30BaTeNIbHBIX PE3yJIbTAaTOB, MPUBOJATCA B YUYEOHO-METOAMYECKOM KOM-

IINICKCE JUCHIUITIINHBEIL.

7. OCHOBHASA U JONOJHUTEJBHASA YYEBHAS JIMTEPATYPA

7.1. OcHOBHas1 yueOHAasl JIUTEPATypa

1. P'maporazoguHamMuka : 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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