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

Ounas popma o0yueHust

Bun yaeOHO# paboThI Ha Bcro uc- Cemectp
HUTUTUHY 2

AyauTopHbIe 3aHATHS (KOHTAKTHAas padoTa ¢ nmpenojaBare-
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 4HcJIe:
Jpyrue Buapl caMOCTOSTEIbHON pabOThI 69 69
(caMOCTOATEIHHOE U3YUYECHHE TEM (Pa3/IesIOB) NUCIUTUIMHBI)
IloaroroBKa K 3K3aMeHy 27 27
Buja npoMexyTo4HOI aTTecCTALMH JK3aMeH JK3aMeH
O01mas Tpy10eMKOCTb THCIUIIIUHBI U TPY0€MKOCTb I10 ce- 144 144
MecTpaM, 4YacoB

2. MECTO JUCHUIIJINHBI
B CTPYKTYPE OBPA3OBATEJLHOUW ITPOTPAMMBI

Jucuumiuna «['uapora3zoquHaMuKa» OTHOCUTCS K 00s3aTebHOM YacTu
osioka 1 u sBisieTcs 00s3aTeBHOM AJ1s1 00yJaroerocs.

N3ydenne nucUMIUIMHBI Oa3UpyeTCs HA 3HAHUSX, MOJYYEHHBIX MPU OCBOE-
HUU CIIEYIOIIUX JUCIUTLIINH:

- Maremaruka,;

- du3uka;

- Undopmaruka,

- IHOCTpaHHBIN SA3BIK;

3HaHWE THIPOTA30AMHAMUKH HEOOXOJMMO ISl PEIICHNUS MHOT'OUYHCICHHBIX
WH)KEHEPHBIX 3a/1a4:

- pacdeTa TpyOOIPOBOIOB PA3TMYHOTO HA3HAUCHHS,

- KOHCTPYUPOBAHUS THAPABIMYECKUX U BO3TYXOAYBHBIX MAIIIWH;

- MPOEKTUPOBAHUS KOTEJIbHBIX arperatroB, MEYHBIX U CYIIMJIBHBIX yCTaHO-
BOK, TETUIOOOMEHHBIX, BO3/TyX0- U TA300YUCTHBIX anmnapaTos,

- pacueTa OTOMUTEIbHBIX U BEHTUJISIIUOHHBIX YCTPOUCTB.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUASA
[lens ocBoCHMS YyueOHOM TUCITUTIINHBI «[ Mapora3onHaMuKay 3aKiI0daeT-

csi B hopMupoBaHUM 3HAHWH 00 OCHOBHBIX 3aKOHAX MEXAHHKH KUIKOCTH U Ta3a,
cnocobax mpeoOpa3oBaHUs U MEPEIay 3TOTO BUAA DHEPIHU B IPYTHE.




B 3aaun uzyueHus AUCHUILIMHBI BXOST
- O3HAKOMJICHHE CTYJICHTOB C OCHOBHBIMH 3aKOHAMH THIPABJIHKY;
- U3y4eHHE TEXHOJIOTUH MPeoOpa30BaHKs SJHEPTHHU JKUIKOCTH U ra3a B Ipyrue Bu-
b1 SHEPTHH;
- IOJIy4Y€HHUE HABBIKOB UCIIOJIb30BaHMs (PU3NKO—MATEMATUICCKOTO ammapara Jyis
TEOPETHYCCKOTO M IKCIIEPUMEHTAIBHOTO HCCIIEIOBAaHHS, aHATN3a U MOJICITUPOBa-
HUSI THPOTa30JHHAMHYECKUX MPOIIECCOB.
KomreTeHiuu, GopMUPYEMbIC y yJaIIUXCs B Pe3yJIbTaTe U3yUCHHS JUCIUILIHHBL:
- CIIOCOOHOCTD pPeIaTh TUIIOBBIC 3a/1a4 MPO(ECCHOHATBHOMN IeITEILHOCTH Ha OC-
HOBE 3HAHHWH OCHOBHBIX 3aKOHOB MAaTEMAaTHUYECKHUX U €CTECTBCHHBIX HAYK C MPH-
MEHEHHEM HH(OPMAIMOHHO — KOMMYHHKAIIMOHHBIX TexHoorui (OITK-1
Hanpasienue 35.03.06).

B pe3ynbTaTe n3ydyeHus JUCUUILIMHBI O0y4YarOIIMIACs T0IKEH:

- 3HaTh OCHOBHBIEC 3aKOHBI THIPOTa30JMHAMUKH; CIIOCOOBI TPeoOpa3OBaHUS TH/I-
PaBIIMYECKOMN M Ta30BOM SHEPTUH, TEXHOJIOTUH, MAIIIMHBI U AlapaThl, OCYIIECTB-
asronue takue npeoopazopanus (OITK-1 vanpasnenne 35.03.06),
- YMeTh UCTIOIh30BaTh OCHOBHBIE METOJIbI aHAIN3a U MOJACITUPOBAHHUS; TECOPETHYEC-
CKOTO U 3KCIIEPUMEHTAIILHOTO UCCIIEIOBAHUS TPOLIECCOB TUIPOTa30JMHAMUKH
(OIIK-1 nanpasnenue 35.03.06).
- Bnagets MeTonukaMu npoBeeHus: 1 00pabOTKH Pe3yIbTaTOB TEOPETUIECKOTO U
IKCTIEPUMEHTATBHBIX UCCIICIOBAHMI; HABBIKAMH WCIIOJIh30BAHUS UICTOYHUKOB HH-
dbopmaruu A1 IIIaHKPOBAHMUS, aHATIN3a U MOJICTIMPOBAHUS MCCIICIOBAHUN THIPO-
razoauHamuku (OITK-1 nampasnenue 35.03.06).

WMHAuKaTopel U JECKPUITOPHI YacTH COOTBETCTBYIOMIEH KOMITCTCHIINH,
dbopmMHupyeMoil B mpoliecce U3ydeHHs AUCIHUILTUHBI «[ maporazoanHaMukay, ore-
HUBAIOTCSI ITPH MTOMOIIIN OLIEHOYHBIX CPEICTB

[TnaHupyemMble pe3ynbTaThl O0OYUYCHUS 10 AUCHUILINHE «[ Hapora3oiuHaMuKay,
uHAMKATOPBI AocTrxkeHus komrereHiil (OITK-1 nanpasnenne35.03.06),
IIepPEUYCHb OICHOYHBIX CPEJICTB:

Ne Kox un- | Haumenosanne | Kop mia- [Lmanupyemele pe- Hanmeno-
E/ JHUKaTopa WHAMKATOpa | HUPYEMOTO | 3yJbTaThl OOyYeHHUs | BaHUE Olie-
JOCTHIXKC- JOCTHIKCHUA pe3yiibTaTra HOYHBIX
HUA KOM- KOMIICTCHIIUH 06y‘1€HI/I$[ CpeacTB
METCHIIUN
1 Hﬂ'lonx-l 3HaTh OCHOBHbBIE 3 (I/UI_]_ olK- 3HaTh: OCHOBHBIE 3aKOHBI | Bompocel it
3aKOHBI TUApOra- ) TUAPOra3soIUHAMMKH; CIO- | CHaYd  DJK3aMe-
30IMHAMUKH; CTIO- 1 COOBI nmpeoOpa3oBaHus | Ha

coOBI TIpeodpa3o-
BaHUSI THIPABITH-
YECKOHM U ra30BOM
SHEPTUH, TEXHOJIO-
MW, MAITMHBI 1
anmaparsl, 0Cy-
IIECTRIISIONIHE Ta-

THJIPABIMYECKON U ra3oBoit
SHEPTUH, TEXHOJOTHHU, Ma-
HIMHBI W anmaparbl, OCY-
HICCTBJISIOIINAE TaKUe Mpe-
oOpa3oBaHus




KHe peodpa3oBa-
HHSA
2 I/II[-Z omk-1 YMeTh  UCTONbL30- Y(I/II[_Z ok | YMETb HcHone3oBath oc- | Bompockr  amsa
BaThb OCHOBHBIE ) HOBHBIE METOJIbl QHAIN3a U | CaYl  3K3aMe-
METOZbl aHaNu3a U MOJICITUPOBAHUS; TEOPETH- | HA
MOJIETMPOBAHUS; YEeCKOTO0 U  AKCIEPUMEH-
TEOPETHUYECKOT0 U TaJbHOTO  HCCIIEAO0BAHUs
SKCIEPHMEHTANb- HPOIECCOB  TMAPOTa3oiu-
HOTO  HCCIIe/IOBa- HAMHKH
HUS HPOLIECCOB
TUPOra3o0uHaMH-
KU
3 I/II[-3 omk-1 Bnagers: meromu- | B (I/L}_I_3 ok | BIAAETH: MeToaukamu | Bompockr s
KaMH IIPOBEJCHUS ) npoBefeHHs U 00paboTKM | coauM 3K3aMme-
u 00paboTkm pe- L pe3ynmbTaTOB  TeopeTHde- | Ha
3yJbTaTOB  TEOpe- CKOTO ¥ 3KCIEPUMEHTAIIb-
THUYCCKOI'0O M DJKC- HBIX I/ICCJICILOBEIHHfl; HaBBbI-
NEPUMCHTAJIbHBIX KaMHu HCIIOJIb30BaHUA HUC-
HCCIIeI0BaHNIT; TOYHHKOB uH(pOpMaUK
HaBBIKaMH HCIIOJIb- JJId TUIaHUPOBaHWA, aHaInu-
30BaHuA HCTOYHH- 3a U MOJACIMPOBAHUA HUC-
KOB  HMH(OpMaIuu CIICIOBAaHUM THAPOra3oau-
A1 TUTAaHUPOBAHUS, HAMHKH
aHanu3a U MOJENHU-
pOBaHHS HCCIEIO0-
BaHMM THIPOrazo-
JUHAMMKHA
4 CONEPKAHUE JUCLMUILINHBI
4.1 Y4yeOHO-TeMaTHYECKHIl IJIAH
KoumyecrBo yacoB
KOHTAKTHO# padoThl ¢ npenoaaBarTejieM
Howmep MpakTuy. Jlabopa-
HaunmenoBanue pasjeda, Jlexuuu TOPHBIE
PyGe:xx | pasngeaa, 3aHATHUSA
TeMbI padoThbl
TE€MBbI
3a04 3a04 3a04
04- 04- 04-
04- 04- 04-
Has Has Has
Has Has Has
1 OCHOBHBIE IOHATHS U OIIpeJie- 1 i ) i i i
JIEHHS TUAPOra30JMHAMUKH.
5 dusnyeckue cBOUCTBA KUIKO- 5 4
CTEM.
3 I'mppocTaTyeckoe 1aBlIeHHUE 1 ) ) ) ) )
JKHAJIKOCTH.
PyGex 1 JaBneHue XuaKocTei Ha
4 IJIOCKHUE U KPUBOJIMHEITHBIE 2 - 2 - - -
IIOBEPXHOCTH.
OCHOBHBIE IOHATHS U OTIpeJe-
5 JICHHUS] KHHEMATUKU U JTUHAMMU- 2 - - - - -
KM JKHJKOCTHU
6 OcHOBHBIE ypaBHEHUS TUIPO- 5 i ) i 4 i
JUHAMHUKH.




7 PexuMBbl ABMKEHUS BA3KOU 2 i ) i 4 i
YKUJKOCTH.
Py6exHbIi KOHTpOJTH No | - - 2 - - -
3 ['unpaBiuyecKkue COmpoTUBIIe- 9 i ) i i
HUSL.
9 OCHOBBI TEOPHH OAOOUS. 1 - - - - -
10 Teopus TaMUHAPHOTO TEUEHUS 9 i ) i i i
KUJKOCTH.
['unpaBnuyeckue NoTepu nNpu
PyGesk 2 11 TypOyJIEHTHOM TEYECHUU KU/ 2 - - - 4 -
KOCTH.
12 I/ICTequ{I/Ie JKUIKOCTEN U3 OT- 2 i ) i i i
BEPCTHIA U HACAJIOK.
13 Pacuersl TpyOONpOBOIOB. 2 - 2 - - -
['mppasinuyeckuil ynap B Tpy-
14 1 - - - - -
Oax.
Py6exHb1it KoHTposb Ne 2 - 2 - - -
Bcero: | 24 - 8 - 16 -

4.2. Conep:kaHue JJEKIIMOHHBIX 3aHATHH.

Pa3znen 1.OcHOBHBbIE MOHSITUS M ONPe/Ae/ieHUsI THAPOTra30IMHAMHUKH.

KanenbHble u ra3o00pa3Hbie )kuaKkocTU. [loHsATHE MACATBHON KUAKOCTH U
uaeanbHoro raza.Cuiibl, 1€MCTBYIOIINE HA JKUJIKOCTb.

Pa3pen 2.®@u3nyecKue cBOMCTBA JKHIAKOCTEH

OcHoBHBIC (HU3UYECKHE CBOMCTBA XKUAKOCTEH. I[IIIOTHOCTH, CKMMaEeMOCTb,
TEMIIEPATYPHOE PACIIUPEHUE, BAZKOCTD.

Pa3nen 3. l'uapocraTuyeckoe JaBjieHHe B JKUAKOCTH

OcHOBHBIEC MOHATHS U ompenesieHua. CBOMCTBO THAPOCTATUYECKOTO JIaBlie-
Husg. OCHOBHOE ypaBHEHME TuApocTathku. 3akoH Ilackans. I'mapocrarnueckue
MamuHsbl. [Ipubops! 1715 u3MepeHus JaBjieHuid. DMIopbl pacnpeeeHus JaBICHU.

Pa3nen 4. /laBieHne AKUIKOCTH HA NJIOCKHME U KPUBOJIMHEHbIE CTEHKH.

Cuna naBineHMSs )XKUIKOCTH Ha TJIOCKYHO) CTEHKY M KPUBOJMHEHWHYIO TTOBEPX-
HOCTb. [leHTp maBneHuda. Teno naBieHus. 3akoH Apxumena. Y CIOBUS IJIaBaHUS
TelL.

Pa3znes 5. OCHOBHBbIE OHATHSA U ONPe/ieIeHUS] KHHEMATUKH M TUHAMHUKHA
KUAKOCTH.

Knaccudukanus BumoB asuxeHus xxunkoctu. ['padudeckoe nzodOpaxkeHue
JBIDKEHUS JKHJIKOCTH, JIMHUS TOKa, TpyOKa TOKa, dJeMeHTapHas crpyika. [loTok
JKUJIKOCTH, KUBOE CEUCHUE MOTOKA, CMOUYCHHBIN MEPUMETP, THAPABINYECKUNA pa-
JIAYC, YKBUBAJIEHTHBIM auameTp. Pacxopn >KUAKOCTH, CPEIHSISi CKOPOCTh IOTOKA.
ONIOpBI paclpeiesIeHns] CKOPOCTEN TEUEHUS KUJIKOCTH M0 CEYEHHIO MTOTOKA.

Pa3znen 6. OcHOBHBIE YpABHEHNsI THAPOAUHAMHUKH.

Kunematnka >XKUIKOCTH, YpaBHEHHE HEPA3PBIBHOCTH IOTOKA. YpPaBHEHUE
bepHynu 1i1d 3JIEMEHTapHOU CTPYMKU; I MOTOKA UACAIBHOW U PEATTBHOU KU I-
KOCTH. DHEpPreTuuecKasi 1 reoMeTpuyeckasl MHTepIpeTaiun ypasHenus bepaysu.




Pa3nen 7. Pe:kuMBI ABMKEeHHUS BA3KOM "KUIKOCTH.

Pexxumbl TedeHust KUAKOCTH. JlamuHapHOE U TypOyJIEHTHOE T€UEHUE KUJI-
koctu. Kpurepuii Peitnonbaca Re.OcHoBbl Teopun nopoous. ['mapasnuyeckue co-
MIPOTUBJICHUA: MECTHBIE U JIMHEWHBIE. [loTepn Hamopa Ha TpEeHHUE MO JJIMHE MOTO-
ka. ®opmyna Belicoaxa — [apcu, koadduiment Jdapcu. MecTHble moTepH Harmo-
pa, bopmyina Beticbaxa.

Pasznea 8. 'mapaBinyeckue cCONPOTUBJIEHUS.

['mpopaBinyeckre CONMPOTUBIIEHUA: MECTHBIE M JUHENHBIE. [loTepu Hamopa
Ha TPEHUE MO JJIMHE MOTOKa W MECTHbIe motepu Hamopa. @opmynsl BeiicOaxa,
BeiicOaxa - Jlapcu 111 MECTHBIX U IMHEHHBIX COMPOTUBIICHUH.

Pa3nen 9. OcHOBBI TeOpuU NOAOOHS.

[TonsiTue 0 mogoOMK MPOLIECCOB U ABJIEHUN. ['eoMeTpruyeckoe, KUHEMaTH4e-

CKO€ U JuHaMHu4eckoe nogodue. be3pazMepHbie KOMIUIEKCHI M KPUTEPUU TTOA00US.

Pa3nen 10. Teopusi 1TaMMHAPHOI O TeYeHUS KUAKOCTH
JlamuHapHOE JBMKEHHE KUAKOCTU B TpyOax. KacaTenbHble HanpsbKeHUs U
pacmpeenieHue cKopoctei motoka no ceuenuto. @opmyna Ilyaseitna. Kosddu-
LIMEHT JIMHEMHOTO COITPOTHUBIICHHMSI IPY JJAMUHAPHOM TEUEHUU.
Pa3nes 11. 'mapaBiauveckue norepu nNpyu TypoyJIeHTHOM Te4eHHH KUAKOCTH.
[Totepu Hanopa npu TypOyJIEHTHOM T€YEHHUH KUAKOCTU. Pacnipenenenue
CKOPOCTEH M0 CEUEHHUIO NMOTOKa. [IoHsATHE O MaIKuX U EpPOXOBaThIX TPyOax.
Onpenenenue korpduumenta Japcu npu TypOysieHTHOM TeueHuU. Dopmyibl
bnasuyca, Anpriryns u ludpuncona. Homorpamma KonbOpyka — Yaiita (rpa-
¢uk Mypuna).
Pa3nenl2. UcTeuyeHue ;KMIKOCTH U3 OTBEPCTHIT U HACAIOK
Hcreuenue KUAKOCTH U3 MAJIOIO OTBEPCTHS B TOHKOM CTEHKE MPH MOCTOSIH-
HOM Hanope. KoadduimeHTs! cxxatusi CTpyu, CKOPOCTH U pacxoja Mpu CBOOOTHOM
Y 3aTOIUIEHHOM HCTEYEHUU U3 OTBEPCTHI M HacaloK. Bunbl Hacanok. Onpenene-
HUE CKOPOCTH U pacxoja NpU UCTEYEHUH KUJIKOCTH U3 OTBEPCTUS U Hacaaka. Mc-
TEYEHUE )KUJIKOCTH IIPU IEPEMEHHOM HaIlope.
Pa3nen 13. Pacuersl TpyOONpoOBoOaI0B.
JIBM>KeHHE KHUIKOCTU B HAOPHBIX TpyOonpoBoaax. ['unpasnuuecku AMH-
HBIE U KOpOTKUE TpyOonpoBoabl. [locienoBaTensHoe, napaijieibHOE U Pa3BETB-
JIEHHOE coeiMHeHne TpyoonpoBo10B. Pacuer TpyOonpoBoa ¢ HACOCHOM MOTaueH.
Pasznen 14. 'uapaBiauyeckuii yaap B Tpyoax.
['unpaBnuyeckuii ynap B TpyOOnpoBoJax, Kak Ciydail HEyCTaHOBUBILETOCS
JOBM>KEHUS KUAKOCTH. [Ipsamoit u Henpsamon ruapasindeckui yaap. ®opmyna XKy-
KOBCKOT0. [loBbIlIIEHUE AaBIEHUS U CKOPOCTH PACTIPOCTPAHEHUS YAAPHON BOIHBI
IIPU NPSIMOM U HEMPSIMOM TUJIPABIMYECKOM yIape.



4.3. llpakTHyecKue 3aHATHS

Hopmarus Bpemenu, yac.
HaumeHoBaHue npak-
Homep HaumenoBanue
THYECKOI0 3aHATHS 0 3
qYHaA aodyHasa
pasaeJa, pasaea, 3a0uHas
TeMbl TeMbl
cemecTp
2 -
JlaBiieHue )XKUJIKOCTH Omnpenenenue cuibl 1aB-
4 Ha IJIOCKUE U KPUBO- | JICHUS HA IUIOCKUE U KPHU- 2 -
JINHENHBIE CTEHKMU. BOJIMHEMHBIE CTEHKH.
Py6exnsiit konTposib Nel (2 cemectp) 2 -
13 Pacyer TpyOompoBo- Pacuer TpyOompoBoja ¢ 2
OB HaCOCHOMH ITo1auei.
Py6exnblii koHTposb Ne2 (2 cemectp) 2 -
Bcero: 8 -
4.4, JlabopaTopHble 3aHATHSA
HanmenoBanue HopMmaTtus Bpemenu, yac.
Homep HaunmeHoBanue .
JIabopaTopHOM 0 ‘ 3
azjiesna azzesna YHas aouHas
pasieJia, pasjaeJa, padoThI
TeMbl TeMBbI ceMecTp
2 -
2 ®dusnueckue cpoiictBa | M3yuenue puznyeckux 4
JKHUJIKOCTEMN. CBOWCTB KUJKOCTEM.
DKcrepuMEeHTAIbHOE
ONpEIIEIICHUE SHEPTUU
6 OcCHOBHBIE YpaBHEHMS | IOTOKA JBUXKYIIEHCA 4
TUAPOIMHAMUKH KUJKOCTH, WILTIOCTPU-
pyroliee ciaraeMblie
ypaBHeHus1 bepHymm
7 Pexxumbl Teuenus Bsi3- | OmnpenesneHue pexxuma 4
KOM JKMJIKOCTH TE€YEHHUs KUAKOCTU
Pacuernoe u 3xcnepu-
['mppasnnueckue nore-
MEHTAJILHOE OlIpeJerie-
11 pu ipu TypOyJIEHTHOM 4 -
HUE TUJPABINYECKUX
TE€YEHUH KUAKOCTH.
IOTEPh
Bcero: 16 -

5. METOANYECKHUE YKA3ZAHUA IJIAA OBYUYAIOIIIUXCA
IO OCBOEHUMIO INCHUITJIMHBI
IIpy mpocnymmBaHuM JEKIMH PEKOMEHIYETCS B KOHCIIEKTE OTMEYaTh BCE
BAJKHBIE MOMEHTBI, HA KOTOPBIX 3a0CTPsI€T BHUMAHHE MPETOAaBaTENb, B YACTHOCTH
T€, KOTOpBIC HAIIPABJICHbI HA KAYECTBEHHOE BBIMOJHEHHE COOTBETCTBYIONIEH J1a00-
paTopHON pabOTHI M MPAKTUUECKUX 3aHITUH.




3amoroM KaueCTBEHHOTO BBIMOJHEHMsS JIAOOPATOPHBIX pabOT sABISETCS ca-
MOCTOSITeJIbHAs TIOJIFOTOBKA K HUM HaKaHyHE IyTeM MOBTOPEHUS MaTepuajoB
jexuuii. PexoMenyercss moJIrOTOBUTh BOMPOCKHI IO HESICHBIM MOMEHTaM U 00Cy-
JTUTh UX C TpernojaBareieM B Haudajie J1abopaTopHOW paboThl, MPUBETCTBYETCS
IpYyNIIOBOM METOJ BBIMOJHEHUSI TAOOPATOPHBIX padOT M 3alIUThl OTYETOB IO Jia-
O0opaTopHBIM paboTam.

JIJist TeKyIIero KOHTPOJI YCIeBaeMOCTH IO OYHOM (hopme 00ydeHus mperio-
JlaBaTeJIeM HCHOJb3yeTCs OalIbHO-PEUTUHIOBasl CHUCTEMa KOHTPOJIS U OLEHKU
aKaJeMHUecKol akTUBHOCTU. [103TOMy HACTOSATENBHO PEKOMEHAYETCS TIIATEIBHO
npopabaTeiBaTh MaTepuai AUCHUIUIMHBI IPU CaAMOCTOATEIBHONU paboTe, y4acTBoO-
BaTh BO BCeX (popmax oOCYX ACHUS W B3aUMOJCHCTBUSA, KaK Ha JICKIIUAX, TaK U Ha
7a00paTOPHBIX TPHU MPOBEICHUHA MCIBITAHWA W MPAKTHYCCKUX 3aHATHIX TPH pe-
[ICHUH MPAKTUYECKUX 337a4 B IENIAX JYUIIero OCBOSHHUS MaTepraja 1 MoTydeHus
BBICOKOM OLIEHKH M0 Pe3yJIbTaTaM OCBOCHUS JUCIUTUIHHBI.

BrlnonHeHne caMocTosATeIbHOM paboThl MOAPA3yMEBAET CaMOCTOSATEIBLHOE
U3Y4YEHHUE Pa3/IeJIOB JTUCHUILIIUHBI, TIOJITOTOBKY K MPAKTUYECKUM U JTaOOPATOPHBIM
3aHATHAM, K PYOSKHBIM KOHTPOJISIM (11 oOydarommxcs o4yHOM (opmbl 00yue-
HUS), IOJITOTOBKY K 9K3aMEHY.

Pexomennyemas TpyaO0€MKOCTh CaMOCTOSITEIbHON pabOTHI MpeCTaBlIeHa B
Tabnuue:

PexkoMeHyeMblil pe:KUM CaMOCTOATEILHOM Pa00ThI

Pexomenayemas
TPYA0EMKOCTh,
HaumenoBanue aKa/. Jac.
BH/1a CAMOCTOSAITEJIbHOM PadoThI Ounasn 3aouHasn
dopma dopma
o0ydeHusi | o0y4eHusi
CamocrosiTeIbHOE H3yYEeHHE TeM IUCHUIIMHBI: 55 -
OCHOBHBIC MTOHATHUS U ONPEACICHUS THAPOra30AMHAMUKH. 4 -
DU3NYECKUE CBOKWCTBA KUJIKOCTEN U I'a30B. 4 -
I'mapocraTryeckoe NaBJICHUE KUJIKOCTH. 4 -
JlaBiieHME )KUIKOCTH HA TBEPABIE CTCHKHU. 4 -
OCHOBHBIE TIOHSITHS KHHEMATUKU U TUMHAMUKHU KUJIKOCTH. 4 -
OCHOBHBIC YPaBHEHUS TUAPOJIUHAMUKH. 5 .
Pexumbl TeueHUs 5KUIKOCTH. 4 -
['mapaBaryeckue CONPOTUBIICHHUS. 4 -
Teopust TaMUHAPHOTO TEYCHUS )KUJKOCTH. 4 -
Pacuet runponoreps npu TypOyJICHTHOM TEYCHUH. 5 -
HcTeuenue )KuIKOCTA U3 OTBEPCTUN U HACATKOB. 4 -
PacueTsl TpyOOITpOBOJIOB. 5 -
['unpaBanuyeckuii yaap B TpyOax. 4 .
IToaroroBka K NpakKTH4eCKUM 3aAHATUAM 2 i
(o 1 gacy Ha Kaxa0€ 3aHITHE)
IHoaroroBka K 1a00paTOPHBIM 3aHATUAM 3 i
(o 2 yaca Ha KaKJ10€ 3aHATHC)




IMoaroroBKa K py0e:KHBIM KOHTPOJISAM 4 )

(o 2 yaca Ha KaXJIpIl pyoOexK)
KonTpoJsbHas pabora - -
IloaroroBka K 3K3aMeHy 27 -
Bcero: 96 -

5. 3amanus K pyoexxHbIM KOHTpOJIM Ne 1, 2 (a1 ouHolM (hopMbl 00yUeHU)

6. ®OHJ OHEHOYHBIX CPEJICTB

JJIA ATTECTAIMU IO JUCHUIITIMHE

6.1. IlepevyeHb OLIEHOYHBIX CPECTB
1. bannpHO-peHTHHTOBAsI CUCTEMa KOHTPOJIS M OLIEHKH aKaJIeMUYSCKOW aK-
TuBHOCTU oOy4varoruxcs B KI'Y (1151 ounoit hopmbl 0OydeHws)
2.014eThl 00yYaroIUXCcs Mo JIabopaTopHbIM paboTaM (11 ouHOM HopMbI 00yUe-
HUS).
3. baHK BOIIPOCOB K 3K3aMEHY.
4. 3agaHus K MPAKTUYECKUM 3aHSATHSIM.

6.2. Cucrema 6a/JIbHO-PEHTHHIOBOM OLEHKHU
PadoThl 00Yy4AKOIIUXCH M0 JUCHUIINHE
Ounas ¢popma 00yyeHus

No | Hawmmenona-
Conepxanue
HUE
Ounas ¢popma o0yueHust
1 | Pacopenerne- Pacnipenenenue 0amioB 3a 2 ceMecTp

Hue 6aJioB 3a
CEMECTPBHI 110
BHJIaM y4e0-
HOM paboTHI,
CPOKH CHauu
y4eOHOU pa-
00ThI (10BO-
AATCS 10
cBeJeHUs
00yJaroTIX-
Csl HAa IEPBOM
yueOHOM 3a-
HSTHH)

Brimosn-
Brmosnue- HEHHE U
HUE 3a/1a- . . | 3amuTa
Bun IToce- N Pybesxusiit | PybexHbli
. HHUI Ha OTYETOB JK3a-
yqe6HOI/I IICHHUC KOHTPOJIb KOHTPOJIb
. | mpakTude- Nol No2 110 J1a0o- MEH
paboThI: | JEKIuit ° °
CKHX 3aHs- patop-
TUAX HBIM Pa-
0oTaMm
bannenas
012 08 o017 ol7 016 030
OLICHKA: A A A A A A
Jlo 4-x Ha 2-m Ha 4-m 6210 4-Tu
12 nek- 0aJIJIoB 3a paKTH- ajios 3a
[Ipume- o IIPaKTU- nabopa-
ouu 110 3aHATHUE. YECKOM
At 106amna | (23a ) | 3aHATUH Heckom TOPHYIO
HATUSA
3aHATHH pabory
(4 n.p.)

Kpurepuit nepecuera 6ai-
JIOB B TPAIUIITUOHHYIO
OIICHKY TI0 UTOraMm paboThI
B CEMECTpE | 3a4eTra

60 u MeHee 6a/I0B — HEYIOBJICTBOPUTENIBHO, HE3aUET;
61...73 — ynoBIETBOPUTEILHO, 3aUTCHO;

74...90 -

XOPOIIIO;

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

st momycka K MpOMEXYyTOUHON aTTecTaluy (IK3aMeHy) CTYACHT
JOJDKeH HaOpaTh IO UTOraM TEKYIIETO U pyOeKHOro KOHTPOJIS HE Me-
Hee 51 Gasut, BHIOJIHUTH BCe JabOpaTopHble paboThl). B ciyyae ecnu
oOyuaromuiics HaOpan Menee 51 Gaiia, TO K aTTECTA[HOHHBIM UCIIBI-
TaHUSM OH HE JOIyCKAaeTCs.

s nomydeHust sK3aMeHa 0e3 MpoBeNeHHs HPOLELYpbl IpoMe-
JKYTOYHOM arTecTaluy oOydaromeMycsi Heo0XoIuMo HaOpaTh B XOfe
TEKyIero U pyOeKHBIX KOHTpoJiel He MeHee 61 Oanna. B aTom cinydae
UTOr OAITIBHOM OLICHKM, MOIy4aeMOH OOYYaroLIMMCs, ONpEeIeNnseTcs
M0 KOJIMYECTBY 0ajsioB, HAOpaHHBIX UM B XOJI€ TEKYIIETO U PyOeKHBIX
koHTposnedd. [Ipu 3ToM, Ha ycMoTpeHue mpernojaBarens, OamibHas
OLIEHKa OOYYaIOIIErocsl MOXKET OBbITh INOBBIIIEHA 33 CUET IMOJyYEeHHUS
JIOIIOJTHUTENIbHBIX 0ajlIOB 33 aKaAEMUYECKYIO aKTUBHOCTb.

OOyuaromuiicsi, UMEIOUIMK TMpaBO Ha IMOJYYCHHUE OLEHKU Oe3
NPOBENEHHS MPOLEAYPhl IPOMEKYTOUHON aTTECTALUU, MOXKET IOBbI-
CUTH €€ IIyTeM CIayd aTTeCTAllMOHHOTO HCIbITaHusA. B ciydae mosy-
YeHHUs] 00YJaIOIIMMCsI Ha aTTeCTAI[MOHHOM HcIbiTaHuu () 6ayioB UTOT
0aJuTbHOMW OLEHKH IO AUCUUIIMHE HE CHIKACTCSI.

3a  aKaJEeMHUYECKYl0 AaKTMBHOCTb B  XOA€  OCBOCHMS
TUCHWIUIMHBI, YYacTHe B Y4eOHOH, Hay4YHO-HCCIIEAO0BATEIbCKOM,
CIIOPTUBHOM, KYJbTYPHO-TBOPYECKOW M OOIECTBEHHOHN NEATEIHHOCTH
oOydatormemMycss MOTYT OBITb HAYWCIEHBI JOIMOIHUTENbHBIC OailTbl.
MaxkcuManbHOEe ~ KOJMYECTBO  JOIOJHHUTENBHBIX  OauioB  3a
aKaJeMHUECKyI0 aKTUBHOCTh cocTaBisieT 30.

OcHoBaHMEM ISl TIOMYYCHUS JOMOJHUTEIbHBIX OajioB
SIBIISIFOTCA:

- BBINIOJIHEHUE JIOTIOJIHUTEIbHBIX 3aJaHud MO0 JTUCIHIUINHE,
JIOTIOJTHUTENBbHBIE OaIIIbl HAYHUCIISIFOTCS TIPETIoIaBaTeleM;

- yyacTHe B TEYEHHME ceMmMecTpa B y4eOHOH, Hay4HO-
HCCIIeIOBATEIbCKOM, CIIOPTUBHOW, KYJIBTYPHO-TBOPUECKOH W 0OIle-
crBeHHou aesrenpHoct KI'Y.

®opmbI U BUIBI YIeOHOU
paboThI 1151 HEeYyCIIeBalO-
X (BOCCTAaHOBUBIITHXCS
Ha Kypce 00y4eHHs1) CTy-
JCHTOB ISl TIOJTY4EHHS
HEIOCTAI0 00YYaOLINXCS
X OAJIJIOB B KOHIIE Ce-
MecTpa

B cnyuae eciau K MPOMEXYTOYHOH aTrecTanu (9K3aMeHY)
HaOpaHa cymMma MeHee 51 Oam, cTyeHTy HeoOX0IMMO Ha0paTh Hello-
CTaolIee KOJIMYECTBO OAIOB 32 CUET BBHIMOJIHEHHS JOTIONHUTEIBHBIX
3aJaHui, 0 KOHIa TMociefHel (3aueTHoil) Hemenu cemectpa. Ilpu
3TOM HE00X0IMMO NpopadoTaTh MaTepHajl BCeX MPOIYLICHHBIX J1abo-
paTopHBIX PadoT.

@opMBbI TOTIOIHUTENBHBIX 33JaHUM (Ha3Ha4yaroTCs MpernojaBaTe-
JeM):

- BBINOJIHEHHWE M 3allUTa NPOIYIIEHHOH J1a0opaTopHON paboThI
(Ipu HEBO3MOKHOCTH JIOTOJIHUTEIHLHOTO TPOBEICHUS JabopaTOpHOM
paboThl MpernoiaBareib ycTaHaBiuBaeT GopMy JOMOITHUTENHHOTO 3a-
JaHWs N0 TEMaTHKE MPOMYIIEHHON J1ab0paTOpHOI paboThl caMOCTOS-
TEJIbHO) — 10 16 GayIoB, MpakTHYECKOM pabOThI — 10 8 OaJIoB.

JIukBUIAIMS aKaJIEMUYECKUX 32JI0JDKEHHOCTEH, BO3HUKIIAX W3-
3a Pa3HOCTH B Y4EOHBIX IJIaHAX MPH MEPEBOJEC MM BOCCTAHOBICHUH,
MPOBOJMTCS ITyTEM BBINOJHEHUS JOTIOJHUTENBHBIX 33aHui, popma u
00BeM KOTOPBIX OTIPENEISIeTCS IPETIOIaBATENEM.

6.3. IIpouenypa oneHnBaHUA Pe3yJbTATOB OCBOECHUS JUCIUNIHUHBI
PyGexxaple KOHTpoONM TPOBOIATCS B (opmMe MHUCBMEHHOTO TECTHUPOBa-

HUSL.(TONBKO JUIsl O4HON (POPMBI OOYUECHHUS)
DK3aMeH MPOBOIUTCS B BUJIE OTBETOB HA BOMPOCHI OHIIETA.
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[Tepen mpoBeneHUEM KaXKIOTO PYOEKHOTO KOHTPOJIA IMPENOoIaBaTellb Mpo-
pabaTbiBaeT ¢ 00y4arOUIMMHUCS OCHOBHOM MaTepHual COOTBETCTBYIOIIUX Pa3/eiioB
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 TEKYILEW YCIIEBAEMOCTH.

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

Pe3ynbTaThl TEKYIIEr0O KOHTPOJIS YCIIEBAEMOCTH M DK3aMEHA 3aHOCSTCS Ipe-
MOAAaBaTENIEM B K3aMEHAIIMOHHYIO BEJIOMOCTh, KOTOPasi CIAETCSl B OPraHU3AIMOH-
HBIIl OTJENI MHCTUTYTAa B JIEHb 3K3aMEHA, & TAK)XE 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 THAPOCTATHUECKOTO JTaBJICHHUS.

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 ;xuakoctu. YpaBHEHUE HEPA3PHIBHOCTH.

. 'eomerpuyeckas u sHEpreTHYecKasi HHTEPIIPETAIUS ypaBHEHUS bepHym.

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 TeUEHUS KUIKOCTH B TPyOax.

14. Teopus naMUHAPHOTO TEUEHUS KUIKOCTH B TPyOax.

15.YpaBuenue Ilyaseiins.

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

17.BavstHre TaMIHAPHOTO CIIOSI Ha COMPOTHUBIICHHUE IIIEPOXOBATOCTH TIPHU 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 IMOAAYeH 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 3aJaHUM AJ1s1 PYy0e: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 1aBJICHHS 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 ?

13
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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) CBOOOHAsI TOBEPXHOCTH OYJI€T TOPU30HTAJIbHA;
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 COMTPOTUBIICHUM.

8. Ilpu momade >KMAKOCTH IO TIOCIICOBATEIHFHO COSAMHEHHBIM TPYOOIIPOBO-
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) 3aBUCHMOCTb U3MEHEHUS JABJICHMS U pacxo/ia Py U3MEHEHUH YacTOThI Bpallle-
HUS BaJia;

0) ero reoMeTpUYECKHe XapaKTePUCTUKU;

B) €r0 TEXHUYECKUE XaPAKTEPUCTUKN: HOMHUHAJIBHOE AaBJICHHUE, PACXO/l U 4acTOTa
BpaiieHus Bana, KII/;

I') 3aBUCMMOCTB Hamopa, co3gaBaeMoro Hacocom H,,. ot ero nogauu npu nocro-
SHHOM 4aCTOTE BpPALICHUS BaJIA.

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) crIOCOOHOCTH MPEOI0JIEBATh BHYTPEHHEE TPEHUE JKUKOCTH;

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

') CIOCOOHOCTH MEPETEKATH MO MOBEPXHOCTH 38 MUHUMAIBHOE BPEMSI.

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

a) THIPOCTATUKA M THIPOMEXaHUKa;
0) rugpoMexaHuKa ¥ THAPOAMHAMHUKA;
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 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 JaBICHUS 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 JaBJICHUU U CKOPOCTH KU1~
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, 3aTpaurBacMbIii Ha MPEOI0JICHUE MECTHBIX COIPOTHBIICHUH 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) 175 onpeneneHus yncia PeliHomnbaca;
0) s onpezenenust Ko3PpGUIMEeHTa THAPABINYECKOTO TPEHHUS;
B) /I ONIpEIeTICHUs] TOTEPh HAIOPA;
r) JUId onpenesieHns KodppuuueHTa noTepb MECTHOIO CONPOTUBIICHUS

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

7. Maccy )KUJIKOCTH 3aKJIFOUEHHYIO B €IMHUIIE 00beMa 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 MOBEPXHOCTHU KHUJIKOCTH, IEPEACT-
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 xxuakoctu, B35TOI B 00beMe MOTPY>KEHHON YacTH CyJHA Ha3bIBACT-
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 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 JINHECITHBIE;
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 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 aTTECTalMU IO JUCIUIUIMHE, TOKA3aTENN, KPUTEPUH, IIKAJIbl OLEHUBAHUS
KOMIIETEHIIN, METOAMYECKAE MATEPHUAJIbl, ONPEACISIONINE MMPOUENYPHl OLIEHUBA-
HUsI 00pa30BaTENIbHBIX PE3yIbTaTOB, NMPUBOJATCA B YU4EOHO-METOAMYECKOM KOM-

IINICKCE JUCHIUITIINHBEIL.

7. OCHOBHASA U JONOJHUTEJBHASA YYEBHAS JIMTEPATYPA

7.1. OcHOBHas1 yueOHAasl JIUTEPATypa

1. I'maporazoguHamuka : yue6. mocodue / 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. 'uapaBnuka u rugponpuBoabl [ 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.: loctym u3 9BC «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 TUAPOITHEBMOIIPUBOAA JIJIsl CTYJIEHTOB CIIEIUATILHOCTEH
190601, 190603, 190201, 190202, 260601, 151001, 151002, 220301, 280101,
140211, 150201, 050502 / MunuctepctBo oOpazoBanus u Hayku Poccuiickoit de-
nepauuu [u ap.]; [cocT.: B.A. CaBenbeB]. - DIeKTpOH. TEKCTOBBIE J1aH. (TUIl (aii-
na: pdf ; pasmep: 276 Kb). - Kypran: U3natensctBo Kypranckoro rocygapcTBeH-
Horo yHusepcurera, 2009. - 11 c..— Joctyn u3z ObC KI'Y.

2.JKCIIepUMEHTAIBHOE ONPEIeTICHNEe YHEPTUN TTOTOKA IBYDKYIICHCS JKHIKO-
CTHU, WLTIOCTPUPYIOIIEE ClaraéMble ypaBHEHHS bepHyun [ DNeKTpOHHBIN pecypc]:
METOIMYECKHUE YKa3aHUS K BBIMOJIHEHUIO Ja00OpaTOPHOM paboThl IO KypCy TU/I-
PaBIMKH 181 CTyAEHTOB cniennansHocte 190601, 190603, 190201, 190202,
260601, 151001, 151002, 220301, 280101, 140211, 150202, 050502 / Munuctep-
CTBO 0oOpa3oBanus 1 Hayku Poccuiickoii @enepanuu, Kypranckuii rocygapcTBeH-
HBIM yHUBepcuTeT, Kadenpa « IHEepreTuk u TEXHOJIOTHUH METAILIOBY; [cocT.: .M.
WBaHoB]. - DnekTpoH. TekcToBbIe AaH. (Tun ¢aiina: pdf ; pasmep: 394 Kb). - Kyp-
rad: M3patensctBo Kypranckoro rocygapctBeHHoro yuusepcurera, 2010. - 8 c.—
Hoctyn n3 9bC KI'Y.

3. Omnpeenenne pexxnuMa TSUCHUSI )KUIKOCTH [ DJICKTPOHHBIN 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 oOpa3oBanus v Hayku Poccuiickoit @enepanuu [u ap.]J;
[cocT.: B.A. CaBenbeB]. - D1eKTpoH. TeKCTOBBIE AaH. (Tu ¢aiina: pdf ; pazmep:
202 Kb). - Kypran: U3aarensctBo Kypranckoro rocy1apcTBeHHOIO YHHBEPCHTE-
Ta, 2008. - 8 ¢.— Hoctyn uz 3bC KT'Y.

4. DKCTIEpUMEHTAILHOE M PACYETHOE OTPEIeTICHUE JIMHEHHBIX 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 / MunucrepcTBo 00-
pa3oBanus u Hayku Poccuiickoit @enepauuu [u ap.]; [coct.: B.A. CaBenbeB]. -
DJIEKTPOH. TeKCTOBbIE AaH. (Tun ¢aiina: pdf ; pazmep: 213 Kb). - Kypran: U3na-
TesbcTBO Kypranckoro rocynapctsennoro yuusepeutera, 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, TUJIPOITHEBMONPUBO/IA U TUJIPOITHEBMOABTOMATUKHY JIJI CTYJEHTOB CIICI[U-
anpHOCTeW 120100, 120200, 150300, 170600, 330100, 120500, 150100, 150200,
230100 / MunuctepctBo 00pazoBanus U Hayku Poccuiickoii @enepanun, Kypran-
CKUH TOCYJIapCTBEHHbIN yHUBepcuteT, Kadeapa sHEpreTHKU U TEXHOJIOTUHU Me-
TajioB ; [cocT.: CaBenbeB B.A.]. - DnekTpoH. TekcToBbIe faH. (Tun ¢aitna: 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-
HBI yHUBepcuteT, Kadenpa sHEpreTuku U TEXHOJIOTUHA METAILIOB ; [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 CITIPABOYHBIE CUCTEMBbI
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
MartepuanbHO-TeXHHUECKOe o0ecreueHrne Mo pealu3alii JUCHUIIIUHBL  OCY-
niecTBisieTcs B cooTBeTcTBUU ¢ TpeboBanusimu @I'OC BO no nanHoi#t oOpa3oBa-
TEJIbHOMN ITpOTrpamMe.

12. V51 OBYHAIOIIUXCSI C UCITOJIB3OBAHUEM
JANCTAHIIMOHHBIX OBPA3OBATEJIBHBIX TEXHOJIOI'NU

[Ipu ucnosib30BaHUU ANEKTPOHHOTO 00YUYEHUS U TUCTAHIIMOHHBIX 00pa3oBa-
TenabHBIX TexHosoruit (nanee 30 u JJOT) 3aHATHSA MOTHOCTHIO WM YACTUYHO MPO-
BOJATCS B pexkuMe oHlaiiH. O0beM NUCUMIUIMHBI U pacnpe/iesIeHue Harpy3Ku 1o
BUJIaM paboT cooTBeTcTBYET 1. 4.1. Pacnpenenenue 06a1I0B COOTBETCTBYET II. 6.2
100 MOXET ObITh U3BMEHEHO B COOTBETCTBHHM C PEIIeHUEM Kadenpsl, B cayyae Ie-
pexona Ha D0 u JIOT B mpouecce oOyuenus. Pemenue kadeapsl 006 uCToOIb3ye-
MBIX TEXHOJIOTUSX U CHCTEME OLICHWBAHUA JOCTH)KCHUN O00ydaroluxcs 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»

00pa30BaTeILHON MPOTPaMMBI BBICIIET0 00Pa30BaHUS —
nporpaMMbl OakanaBpHuara
35.03.06 — Arpoun:keHepusi
(HanpaBIEHHOCTH: HHPOPMAIIMOHHBIE TEXHOJIOTUHU B SJICKTPOIHEPTETHKE)
2 cemectp (ouHast hopma oOyueHus),

Tpynoemkocts qucuurivbbl: 4 3E (144 akageMuyecKux vaca)
dopma MPOMEKYTOUHOU aTTECTALIMU: IK3aAMEH.

ConepxaHue TUCIUIUINHBI

DHeproobecnedyeHre NpepUsITHI CBA3aHO ¢ MOJyYeHUEM U TIpeoOpa3oBa-
HUEM Pa3JIUYHBIX BUJIOB SHEPTUU: SJIEKTPUUECKOM, TEMIOBOM, JKUIKOCTH U Ta3a.
Jucnunnuna «['maporazonunamukay GopMHUpPYET 3HAHUS 00 OCHOBHBIX 3aKOHAX
MEXaHUKHU KUIKOCTHU U rasa, crocodax mpeoOpa3oBaHus U MEepeIaun STUX BHUJIOB
SHEPIr'uM B JpyTHE.

3HaHWEe TUIPOTA30AMHAMUKN HEOOXOAUMO ISl PEHICHUS MHOTOUYHCICHHBIX
WHXXEHEPHBIX 3a/a4 - pacueTa TpyOOnpOBOIOB PA3IMYHOTO Ha3HAYCHHUSI; KOHCTPY-
WPOBAHUS THAPABINYECKUX M BO3AYXOAYBHBIX MAIIWH; MPOCKTUPOBAHUS KOTEIb-
HBIX arperaTtoB, MEYHBIX U CYIIWJIBHBIX YCTAHOBOK, TEMJIOOOMEHHBIX, BO3IYyXO U
ra3004MCTHBIX  alapaTroB; pacueTra OTOMHUTENbHBIX U  BEHTWIALIMOHHBIX
YCTPOMCTB.
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JIMCT
perucTpanuv U3MeHeHu (10NoJTHeHUH) B pa004yI0 NporpaMmmy
y4eOHO# JUCHMILIHHBI
«'maporazoguHaMUKa»

N3meHnenus / nonojiHeHus: B pado4yo NporpaMmmy
Ha20 /20 y4eOHwlii rox:

OTBETCTBEHHBIN NIPEnogaBaTeib / B.A.CaBenbes/

N3meHeHust yTBEpKIEHBI HAa 3aceTaHuM KadeIphl « _ » 20 r.,
IIporokoit Ne

3aBenyromuii kadenpoit « _» 20 T.

N3meHenus / 1onoiHeHUs B pa004yro nmporpaMmmy
Ha20 /20 y4yeOHbIii roxa:

OTBETCTBEHHBIN NpenogaBaTesb / B.A.CaBenbes/

W3meHeHust yTBEpKIeHbI Ha 3aceTaHuy Kadeaphl «  » 20 r.,
[Tporokoi Ne

3aBenyromuii kadeapoi « _» 20 T.
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