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AHHOTANUA

padoueii mporpaMmMbl y4eOHON TUCUUIIMHBI
b1.0.21 I'mapaBauka
AJISl IOATOTOBKH 0AKAJIABPOB 110 HANPABJIEHUIO
35.03.11 I'mppomesmopanus
Hanpasiennocts: IIpoekTupoBaHue U CTPOUTEILCTBO THAPOMETHOPATHBHBIX CHCTEM

Henb ocBoenus aucummumHbl: Llenbio ocBoeHus aucuuiuinHbl «['uapaBnuka» sBisercs
OCBOCHHUE CTYJIEHTAaMU TEOPETUYECKMX M IPAKTHUYECKUX 3HAHUU O 3aKOHAX IIOKOS U JIBHKCHUS
KHUJIKOCTH, COCTABJISIIOIME OCHOBY pacueTa ruApaBiIMYECKUX CUCTEM U COOPYKEHUH NIpuoOpeTeHue
YMEHUH ¥ HaBBIKOB B 00JAacCTH NPUPOJOOOYCTPOICTBA M BOAOMOJB30BAHUSA MJISi HPUHATHS
po¢eCCHOHATIBHBIX PELICHUH PH IPOEKTUPOBAHNUH, CTPOUTEILCTBE U IKCILUTyaTallul HHKEHEPHBIX
COOPYKEHHM, NX KOHCTPYKTUBHBIX 3JIEMEHTOB.

MecTo AMCUMIINHBI B y4e0HOM IJIaHe: TUCIUIUIMHA BKIIOYSHA B 0a30BYIO YacTh y4eOHOTO
IJIaHa 1Mo HanpasieHUo noaArotoBku 35.03.11 I'mapomenuopanusi.

TpeGoBanuss K pe3yJbTaTaM OCBOCHHSI [IMCHUILUIMHBI: B PE3yJbTaTe€ OCBOCHMUS
JTUCHUILIMHEL popmupytotcs cienyromue komnerenuuu: YK-1.3; OIIK-1.1; OIIK-1.2; I1Koc-6.1;
ITKoc-6.2; I1Koc-7.1.

Kparkoe coaep:kanue aumcuumimHbl: IIpenver  ruzpaBnmuku.  I'mapocraTuka.
JuddepennmanpHoe ypaBHEHUE paBHOBECHS )KUIKOCTH U Ta3a (ypaBHeHHE Diiiepa). AOCOIOTHOE,
U30BITOYHOE U BaKyyMMeTpuueckoe JaBieHue. Cuia JaBleHHMs] KMIKOCTH Ha IPOMU3BOJIBHO
OpUEHTUPOBAaHHYIO0 NOBEpXHOCTh. Cuia AaBlIEHHWs Ha LMIMHApPUYECKUE NoBepxHocTu. LleHTp
nasieHus. CrocoObl onucaHust xKuIkocTH. Kiaccudukauus BHUIOB JBMXKEHUS KHJIKOCTH.
['unpaBnuyeckue XapakTEPUCTHKU [UId IOTOKA >KMJKOCTH. YPpaBHEHUE HEPa3pbIBHOCTU IIpU
yCTaHOBMBILIEMCS JBWXEeHUU. [uddepeHnnanbHble YpaBHEHUS JBU)KEHUS HEBS3KOM KHUJIKOCTU
(ypaBHenust Diinepa). MnTerpan bepHysin 1711 yCTaHOBUBILIETOCS JBUKEHUS HEBS3KOM HKHUIKOCTH.
VYpaBHeHue bepHyinu i 3J€MEHTApHON CTPYMKHM HEBA3KOM M HECKUMAEMOM JKHUJIKOCTH.
VYpaBHeHue bepHyiun 11 OTOKA peanbHOM KUIKOCTH, raza u ero nurepnperanuu. [lorepu Hanopa
U (opMybl Ui UX omnpenenenus. OCHOBHOE ypaBHEHHE paBHOMEpHOTo ABrkeHMs. Koadumuent
[e3u u popmynsl g ero omnpeneneHus. JlaMuHapHbIH U TypOYJIEHTHBIN PEXHUMBI JIBUKEHUS
xunkoctd. Ilorepu Hamopa mpu JIaMHHapHOM U TYpOYJIEHTHOM peXHMax JIBUKEHHUS.
['unpaBnuuecku rinajgkue W mepoxoBaTble creHkH. Koadduuuent Jlapcu mnpu JaMuHapHOM U
TypOyJIEHTHOM pexuMax JBUKeHus. VicTeueHue yepes Majble OTBEPCTHS B TOHKOM CTEHKe, HaCaIKH,
KOPOTKHE TPYOBI MPH MOCTOSIHHOM M IpU MEPEMEHHOM Hamope. PacueT rujapaBinyecku JJIMHHBIX
TpyOONPOBOJOB TpU IOCIENOBAaTEIbHOM M TMapajUIeIbHOM COeIMHEHMAX TpyoO. Pacuer
TpyOOIpOBOJIa C HEMIPEPHIBHBIM U3MEHEHUEM pacxo/a 1o JUInHe. [ uapaBnudeckuil ynap B TpyOax.
®opmyna H.E. J)Kykosckoro. CKopocTh pacnpoCTpaHEHUs ynapHOW BOJHBIL. IIpsAMoi m Henpsimoi
TUIPABIMYECKUM ynap MpU 3aJaHHOM 3aKOHE 3aKpbITUs 3aABMKKHU. JluarpamMma H3MeEHEHHUS
JIaBJICHUS Y 3aJBUKKH.

Ob6mas Tpynoemkocth aucuuiiuabl: 108 yaca (3 3au. en.), B Tom umcie 4 yacac

IIPaKTUYECKON OTOTOBKU

IIpoMeKyTOYHBII KOHTPOJIb: 3a4ET.

1. Ilesib 0CBOEHHUA TUCHUILIUHBI

Henpto ocBoeHus aucuMIUIMHBL «['WapaBinKa»  SABIAETCA OCBOCHHE CTYyIEHTaMU
TEOPETHYECKUX U MPAKTHYECKUX 3HAHUM O 3aKOHAX MOKOS U JABMKEHUS KUJIKOCTH, COCTABISAOIINE
OCHOBY pacueTa THAPaBIMYECKUX CUCTEM M COOPYKEHHMH M MPUOOpETEeHHEe YMEHHMH M HaBBIKOB B
o0nacTu mpupo1000yCTPOICTBAa M BOJOTONIB30BAHMS ISl MPUHSTHS TPO(ECCHOHATIBHBIX PEIIeHUH
IIPH  NPOCKTUPOBAHUU, CTPOUTENIBCTBE M OKCIUIyaTalldd WHXKEHEPHBIX COOPYKEHHM, UX
KOHCTPYKTUBHBIX 3JIEMEHTOB.



2. MecTo JUCHUIJIMHBI B Y4eOHOM MpoLecce

Hucuunnuna «['uapaBnuka» BKIOUEHA B 00s3aTeNbHBIA MepedeHb MUCIUILUINH y4eOHOro
rutana 6a3oBoit yactu. Jucuurmimaa «[ uapaBirkay peaan3yercs B COOTBETCTBHH C TPEOOBAaHUSMU
®I'OC, OIIOIT BO u YuebHoro miana o HanpasieHuto 35.03.11 ['uapomenuoparus.

[IpeamecTByOMMUMHI KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercss AUCIUIUIMHA
«'unpaBauka» sBisitorcs: Martematuka, ®@usuka, Mexanuka, ['maposnorus, BomocHaGxenue u
BOJIOOTBEJICHUE C OCHOBaMU T'HIPABIIMKH.

Hucuumnuna «['uapaBnuka» sBISETCS OCHOBOIOJNATAIOMICH ISl U3YYEHHS CIEAYIOLIUX

muctumuind: ['uapasnuka coopykenuii, Hacocsl u HacocHble ycTaHOBKH, COOpY>KEHUS CHCTEM
BOJIOCHAOKeHUs U BojooTBeaeHus, [lpupomononb3oBanue, ['wapaBinueckue  MalIUHBI,
Menuopauus 3emMelns.
Oco0eHHOCTh TUCIUIUIMHBI 3aKTFOYAETCS B TOM, YTO THUIPABIUKA MPEACTABISICT cO00M OCHOBY IS
WH)KEHEPHBIX PacyeTOB BO MHOTUX OOJACTAX TEXHUKU. B yacTHOCTH, 3HaHHE 3aKOHOB TMAPABIUKH
HEOOXOMMO JUTSl PEIICHHs MHOTHX 3aJad B OOJIACTH CTPOUTENBCTBA: pacdera TPyOONpPOBOIOB
pa3IMYHOTO Ha3HAYEHUsS, pacyeTa KaHaloB, BOJAOCOPOCHBIX M JPYTHMX T'HIPOTEXHUYECKUX
COOpYKEHUH.

PaGouas mporpamMma qucturuinHbl «[ uapaBiavkay s MHBAIHUIOB U JIHUI] C OTPAaHUYEHHBIMU
BO3MOKHOCTSIMUA ~ 3JI0POBbSl  pa3palaThIBA€TCs HWHIWBUIYAIbHO C Y4YE€TOM OCOOCHHOCTEH
MCUXO(U3UUECKOTO PA3BUTHUS, MHAUBHIYAIbHBIX BO3MOXHOCTEH U COCTOSHHUS 3I0POBbS TaKHX
o0yyJaroumxcsi.

3. Hepeqeﬂb IJVIAHUPYEMBIX PE3yJabTaTOB Oﬁy'—IEHI/Iﬂ o ITMCHMIIJIMHE, COOTHECECHHBIX C
IVIAHUPYEMBIMH pPE3yJbTaTaMHU OCBOCHUS 06p33OBaTeJ'II)HOI7[ MporpaMmal

W3ydyenue naHHOW y4ueOHOW AMCUMIUIMHBI HampaBieHO Ha (OPMUPOBAHHE Yy OOYyYAIOIIUXCS
KOMIIETECHIINH, MPEJCTaBICHHBIX B Ta0uile 1.



Tpeﬁosalmﬂ K pe3yJabTaTaM 0CBOCHUSA y‘leﬁHOﬁ AUCHHUIIINHBI

Tabnuua 1

No Wnnexc Conepxxanue B pesynbrare uzyueHnust yueOHOM NUCIUIUIMHBI 00Y4YarOIIHecs JOJIKHBI:
/11 KommeTe KOMHG_.TeHHHH HMuaukaTopel KOMIIETCHIMN SHATE MOTE —
H-LUH (vnu e€ yacTtu) (st 34++) y A

1 VK 1 Crnocoben VYK 1.3 Bnanenue Bunagers MeTonamu

OCYIICCTBIATH IOUCK, | HABLIKAMU HaXOXKACHUSA Hcnonp3oBats 3HAHUS noJy4eHus, 00paboTKu

% OCHOBHBIX 3aKOHOB

KPUTHYECKHI aHAJIN3 | BO3MOXKHBIX BAPUAHTOB 3HaTh  TeOpeTHUEcKHe aHaJM3a pe3yybTaTtoB

Y CHHTE3 peIICHNS 3a1a4N, OUEHUBAS |ocHoBer M MeTomsl | POCTATHRIH TUIPABINYECKUX PACUCTOB,

UHpOpPMALIUH, UX JIOCTOWHCTBA H pacuera ocHOBHEIX | APOAHHAMAKRA, PEIIATE | yappicaMy HAXOXKICHUS
TCOPECTHYCCKUEC 3a1a4U 1

MIPUMEHSITh HE/IOCTATKHU. TUIPABINYECKUX p o BO3MOJKHBIX BapUaHTOB

o IMPOBOAUTH THAPABIINYCCKUC
CHCTEMHBIN TTOIXO/ apamMeTpoB pu pelieHus 3anad,
AdBHOBCCHUHU U JBHXCHHH PActCTBI 5ICMCHTOB OlleHUuBas Ux

AL PCIICHASA )P;(I/I KOCTH MEJIMOPATHUBHBIX CUCTEM U a

MOCTABJICHHBIX 33]1a4 A . IHIPOTEXHHYECKHX JIOCTOMHCTBA U
COOpysKeHHiA HEJIOCTATKH.

2 OIK-1 Cnocoben OIIK -1.1 YMmenue 3HATh OCHOBHEIE Hcnonbs30BaTh 3HAHUS Biajers MeTonaMH
y4acTBOBAThH B UCIIOJIb30BATh OCHOBHBIE 3aKOHOMEPHOCTH OCHOBHBIX 3aKOHOB MATEMATHIECKOTO
OCYIIECTBIICHHN 3aKOHBI paBHOBECHS U ABMKEHUs | TUAPOCTATHKA U AHAIN3a U
TEXHOJOTHYECKHX €CTECTBEHHOHAYYHBIX KUIKOCTEH; MPUHIMIIBL | THAPOANHAMUKI IPH MOJIETHPOBAHHS

CIIICHUHN TCOPECTUYCCKHUE >
MIPOIIECCOB 110 JUCITUTUTAH JJTST PEIICHUS paboTel npubopoB s | P p METO/IaMH IPOBEEHHS
i 3aqa4u

MHKEHEPHBIM Hay4YHO- H3MCpCHHI 1a6OpATOPHBIX
W3BICKaHHSIM HCCIIEIOBATEIhCKIX PHADABIMHACCIHX

’ ’ apaMeTpoB M CIIOCOOBI THpaBIXICCKUX
POEKTHPOBAHUIO, NPOEKTHBIX U HAMepeHE HCCITeIOBAHHIA,
CTPOUTEIBCTRY, MPOM3BOICTBEHHBIX 33124 06paGOTKY 1 aHATH3A UX
IKCIUTyaTalluy U B COOTBETCTBHH C i} DPe3yIILTATOB.
PEKOHCTPYKITUU obnacteio u (1in) cdepoit
00BEKTOB BOJTHOTO npodeccrHoHaTbHON
X035HCTBA JeSTeIbHOCTH, HMETh

HAaBBIKW JIA1 Y4aCTHUA B
HAaYYHBIX UCCIICAOBAHUAX.




OIIK-1.2 VYwmenue pemars
3a7a4uu, CBA3aHHBIE C
YIpaBICHUEM MPOIECCAMU B
0051acTH WHYKCHEPHBIX
W3BICKaHUH, IPOCKTUPOBAHHS,
CTPOUTEIILCTBRA,

3HaATh TEOPETHICCKUE
OCHOBBI THJIPABIMYCCKUX
pac4eToB, HEOOXOMMBIX
J111 0OOCHOBAHMS
pa3MepoOB OCHOBHBIX
BOJIOIPOITY CKHBIX

AHaJ'II/I3I/IpOBaTL u
OLICHUBATh
AOCTOBEPHOCTDH
MaTCpraIOB IMMOJTYYCHHBIX
IIpHU TUAPABIINYCCKUX

Bnanerts METOIaMU
NOJy4YeHusi, 00pabOTKU U
aHanu3a pe3yIbTaTOB
TUIPABIMYECKHUX

pacyeToB, yCTaHOBJICHHS

9 pacderax u MPUYUHHO-CIIEICTBEHHBIX
SKCILTyaTaluy 1 COOPYXKEHUH U METOIbI .
PEKOHCTPYKIMU OOBEKTOB Ha | HCCIIENOBAHMI C OKCICPUMCHTAJIEHBIX CBACH MEXIY
OCHOBE HCIIOJIb30BAHUS UCIIOIH30BAaHUEM MCCIENOBAHUAX ABJICHUAMMU.
€CTECTBEHHOHAYYHBIX U COBPEMEHHBIX OueHuBaTh COCTOSAHHE
TEXHMYECKUX HAyK IPH TEXHUYECKUX CPEJCTB SJICMCHTOB
COOJTIOICHHUH YKOIIOTHIECKOM BOZOTPOITYCKHBIX
0€30IaCHOCTH M Ka4ecTBa COOPYHCHUHU, UCTIONL3Y S
paGoT JIaHHBIE PACYETOB
YMCJICHHBIX SKCIICPUMCHTOB.
MTKoc-6 [1Koc-6 CriocobeH k [TKoc-6.1 3nanne MmeTonoB | OcHOBHBIE Hcnonp3oBaTh 3HaAHUA Biagers MeTomamu
YIIPaBJICHUIO PUCKAMH | IIPOU3BOJACTBA PACUYETOB U | 38KOHOMCPHOCTH OCHOBHBIX 3aKOHOB MIPOBENCHUSA
IIPU QHTPOIIOTEHHOM | pa3paboTKH PaBHOBECHS M IBIOKCHUA | THAPOCTATHKH 1 9KCIIEPUMEHTAIIBHBIX
BO3JICHCTBHU HA KapTorpaduueckoro ’KP?KOCTeﬂﬂglpHHHHHH THAPONMHAMUKH, PCIIATE | yyoe e noBaHUIA,
aboThI IPUOOPOB Il | TEOPETHYECKHE 3a/a4H U
IPUPOAY MaTepuana u P PHOOPOB 1 P ! YUCIIEHHBIX
U3MepeHUi [POBOJIUTE TUPABIHIECKUE
JIOKYMEHTAIIUU Pabounx IKCIIEPUMEHTOB,
TUAPABINYCCKUX PaCUYCThbI 3JIEMCHTOB

MIPOEKTOB
FHI[pOMeJ'H/IOpaTI/IBHI)IX
CHCTEM Ha 3eMJISIX
CEIbLCKOXO03SiICTBEHHOTO
Ha3HA4YeHHUs, a TaKKe Ha
3eMIISIX TIOCEIICHHIA,
BOJIHOTO U JIECHOTO ()OH]T

apamMeTpoB U CIIOCOOBI
HU3MEPEHUIA; METO/IBI
pacdera OCHOBHBIX
THJIPABIMYECKIX
apameTpoB.

00BEKTOB MCJIMOpalru.

UCCIEeNys BIIUSIHUE
pa3nuYHbIX (PaKTOPOB Ha
M3Yy4aeMbIil IpoLecc.

[TKoc-6.2 YMeHnue pemars

3HaTh TCOPCTUUCCKHUC

Hcnons3oBaTh 3HaHUSA

Biagers MeTomamu

3a[1a4M, CBA3aHHBIE C OCHOBBI, COBPEMEHHBIE | OCHOBHBIX 3aKOHOB MOJIEJIMPOBAHN,
yIpaBJI€HUEM PUCKAMH MIPU | METOIbI 00paOOTKU JBUYKEHUS BOJIBI B IIPOBEICHUS
IIOATOTOBKE MAaTE€pPHaJIOB pe3yabTaTOB OTKPBITBIX PyCIIax; 1a00paTOPHBIX
JUIs pa3pabOTKU MPOEKTHOM | THAPABINYECKUX TUAPABINYECKUX
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JOKYMCHTAllMu,
TEXHUYECKUX PELICHUN ITPU
MPOEKTUPOBAHUU U
CTPOUTEIBCTBE
COOPYKEHHI
MCJIMOPAaTUBHBIX CUCTEM.

pacderos,
HEOOXOMMBIE JUIS
IIpaBWJIBHOTO BbIOOpa
CTPYKTYpHI U
apaMeTPOB CUCTEM.

-pemaTh TeOPETUICCKHE
3a7a4M U

- HpOBO,HI/ITB paC‘-ICTBI
THIPaBIMYCCKUX
DJIEMEHTOB 00BEKTOB
MEJIMOPATUBHBIX CHCTEM.

HCCJICIOBaHUM,
00pabOTKH M aHAIHM3a UX
pe3yIbTaToB

IpU IPOSKTUPOBAHUH U
CTPOUTEIILCTBE
COOPYKEHHI
MCJIMOPATUBHBIX CUCTCM.

[1Koc-7

[TKoc-7 Criocoben
pa3pabaTsiBaTh
MPOEKTHYIO
JOKYMEHTAITUIO Ha
Oase
MH(POPMAIIMOHHO-
AHATTUTHYECKUX
IIPOrpaMM 10
BHEIPEHHUIO HOBBIX
TEXHOJIOTHH,
aBTOMATH3AIlUU 1
MOJICPHU3AIUU
MIPUMEHSIEMBIX
TEXHUYECKHUX
YCTPOUCTB 1S
YIpaBICHUS U
AKCILTyaTaIuH
THIPOMEITHOPATUBHBIX
CUCTEM.

[TIKoc-7 .1 3nanue u
yMeHHe 000CHOBBIBAThH U
pPacCUMTHIBATH MAPAMETPHI
COBPEMEHHBIX TEXHOJOTUI
aBTOMAaTHU3alNHU
TEXHOJIOTHYECKUX
MIPOLIECCOB HA
TUAPOMETHOPATUBHBIX
CHUCTEMax.

3HaTh CrIOCOOBI
THIIPABIMYECKOTrO
000CHOBaHUS pa3MepoB
OCHOBHBIX

BOJZIONPOITY CKHBIX
COOPY>KEHUU U METOJIbI
HCCIIEI0BAHNM C
HCHOJIb30BaHUEM
COBPEMEHHBIX
TEXHUYECKUX CPE/ICTB.

O11eHUBaTL COCTOSTHIE
3JIEMEHTOB
THAPOTEXHUUECKUX
COOPYXEHHUI, UCTIOIB3YsI
JAaHHBIE PACYETOB H
YHUCIIEHHBIX SKCIIEPIMEHTOB
N npoBoauth
THIPaBIHYECKUE PACUETHI
3JIEMEHTOB MEJTHOPATHBHBIX
CUCTEM U
THAPOTEXHUYECKUX
COOPYKEHUM.

HaBbikamMu BBIOTHEHHS
WHXEHEPHBIX
TUAPABINYECKUX PACUETOB C
HCIIOJIb30BaHUEM
Pa3IMYHBIX METO/IUK,
COBpPEMEHHBIX
KOMITbIOTEPHBIX
TEXHOJIOTHH,
MO3BOJISIOIINE
NPUHUMATh
npohecCHOHANbHEIE
pEIICHUS JJIs YIyUIICHUS
uX paboTHI.




4. CTpyKTYypa U cofepkaHue JUCHUILIIHHBI

4.1 Pacnpeuenenne prIlOéMKOCTI/I AUCHHUIIJINHBI 110 BUJIaM paﬁoT Imo ceMeCcTpy

OO61as Tpy10EMKOCTh AMCLUIIINHBI cocTaBisieT 3 3ad.eA. (108 uacoB), ux pacnpesneneHue no

BHJIaM pabOT ceMecTpaM IPEICTaBICHO B TaOIHIIe 2.

OYHAS ®OPMA OBYUYEHUSA
Tabmuma 2
PacnpenesieHue TPy10€MKOCTH JUCHHUILJIMHBI 10 BUAAM padoT 110 ceMecTpam
TpynoémkocTb
Buna yueOHoii padoThI qac. 4 cemectp
Bcero/*
OO6mas Tpy10éMKOCTb JTUCIHUTUIMHBI TI0 Y4eOHOMY IIAHY 108/4 108/4
1. KonTakTHasi padora: 64.25/4 64.25/4
AyautopHasi pabora 64.25/4 64.25/4
8 MOM Huciue:
qekyuu (JI) 32 32
npaxkmuyeckue 3auamus (113) 16/4 16/4
nabopamopnvle pabomul (JIP) 16 16
KOHMAKmMHas paboma Ha npomexrcymoyrnom konmpoe (KPA) 0.25 0.25
2. CamocrosiTesabHas padora (CPC) 43.75 43.75
pacuémno-epaguuecxas paboma (PI'P) (noocomosxa) 20 20
mecmupogarue (n002omosKa) 2 2
camocmosmenbHoe U3yueHue pazoeios, camonoo02omoska (npopabomxa
U nosmopeHue J1eKYUOHHO20 MAmepuand u mamepuaia y4eOHuKo8 u
VueOHbIX NOCOOUll, NOO20MOBKA K 1AO0PAMOPHbIM U NPAKMUYECKUM 12.75 12.75
3aAHAMUAM, NOO20MOBKA K MeCMUpO8aHUI0 U KOHMpPOIbHOU pabome)
Iloozomoska Kk 9Kk3ameHy (KOHmMpPOb) 9 9
Byt mpoMeKyTOYHOTO KOHTPOJIS: 3auer 3a4yeT
* B TOM 4HCIIe IPaKTHYECKas MOATOTOBKA
4.2 ConepxxaHue IMCUUILTHHBI
Tabmuma 3
TemaTnuyeckuil MJIaH y4eOHO U CHUNIIHHBI
HaumeHoBaHue pa3iesioB U TeM Beero JIAYHHE);’ Ha’jI [1)33601;21‘(1) BHeayauTopHast
AUCHUTLIUH padora CP
Bcero/*

Brenenue.
Pasnen 1. OcHOBHEBIE 3aKOHEBI 16 5 3/2 8
THJIPOCTATUKH
Tema 1.1. IIpenmer u 3aga4u JUCHUIUIMHBI
«FI/I}_IpaBJ'II/IKa»
Tewma 1.2. OcHOBHBIE 3aKOHBI THJIPOCTATHKH
Pasznen 2. Bunel ABM>KeHNS, OCHOBHEBIE 8 3 5
THIpaBIMYECKUE TapaMeTphl MOTOKA
Pasznen 3. OCHOBBI THAPOIMHAMUKHI 14.75 4 2 3 5.75
Tema3.1.0OcHOBHBIE ypaBHEHUS
TUAPOANHAMUKN HEBS3KOU KHUIKOCTHU
Tewma 3.2. Ilpumenenne ypaBHEHUS
bepnynnu aiis aneMeHTapHON CTPYyHKU
KHUIAKOCTHU




HaumeHoBaHue pa3iaesioB U TeM
JTUCIHUILINH

Bcero

AynuTopHasi padora

JI

113

BCero/*

JIP

ITKP

BueayauropHas
padora CP

Paznen 4.Ypanenue bepuymnu nis
MIOTOKA PEAIbHON KUAKOCTH.

Tema 4.1. YpaBuenue bepHynnu ans noroka
peanbHOM KUIKOCTH.

Tema 4.2 ITotepu Hamopa.

16

4

3/2

4

5

Paznen 5. PexxuMbl ABMOKEHUS KUIKOCTHU
Tema 5.1.0cobeHHOCTH TaMUHAPHOTO H
TYpOYJIEHTHOTO PEKUMOB JIBIKCHHUS

Tema 5.2 Kosddpunuent tpenust
(koaddunmenre Jlapen) A

14

Pa3nen 6. Micreuenue uepes oTBepcTHs,
HACa/IKH, KOPOTKHE TPYOOMPOBO/IbI
Tema 6.1 Hcteuenue yepe3 oTBepCTHS,
HacaJIki, KOPOTKUE TPyOOIpPOBOIBI IIPH
MIOCTOSITHHOM HArope.

Tema 6.2 McteueHue yepe3 oTBepCTHS,
HacaJIki, KOPOTKUE TPyOOIpPOBOIBI IIPH
epeMEHHOM Harope.

14

Pazpnen 7. 'mppaBnuueckue pacyeTsl
HaTOPHBIX TPyOOIPOBOIOB

Tema 7.1 OcHOBHBIE 3aBUCUMOCTH I
pacueTa mpoCcToro THAPABINIECKH JITMHHOTO
TpyOONpPOBOT

Tewma 7.2 Pacuer TpybompoBoza ¢
HCHpCpLIBHI)IM N3MCHCHHUEM pacxona 110
JUTUHE

11

Pa3zpnen 8. HeycraHoBuBIIEECS TBUKEHHE
B HaIllOPHBIX TPyOOIpoBOAaX

Tema 8.1 I'uapaBnuueckuil yaap Kaxk
HEYCTaHOBHBILEECS ABHKCHUE KUAKOCTH
Tema 8.2 I'mmpasiuaeckuii yaap

14

KonraktHass pa6ora Ha
NPOMeKYTOYHOM KoHTpoJie (KPA)

0.25

0,25

Bcero 3a 4 cemectp

108

32

16/4

16

0.25

43.75

HToro nmo fucuunjinge

108

32

16/4

16

0.25

43.75

* B TOM YHCIIE IMMPAKTUYCCKasA MOATOTOBKA

Pa3nes 1. OcHOBHBIE 3aKOHBI THAPOCTATUKU

Tema 1.1. IIpeamer u 3aga4un AucHUIIMHBI «[ HApaBINKa».

- OCHOBHBIE TOHITHS U OIPECACIICHNUSA, NCII0JIb3YEMBIC B TUAPABIUKE.

- CBs3b TH/IPABIIMKH C IPYTUMU HAyKaMH.
- OCHOBHEBIE CBOMCTBA KHUIKOCTH.

Tema 1.2. OcHOBHBIE 3aKOHBI THAPOCTATHKH.
- 'uppocraTtuyeckoe gaBieHue, €ro OCHOBHBIE CBOICTBA.

-YpaBHEHUS paBHOBECUS XKUIKOCTH (ypaBHEHMsI Diliiepa).
- OcHOBHOE ypaBHEHHUE TUIPOCTATUKU. [[0OBEpXHOCTH paBHOTO J1aBIEHUSI.
-T'unpocratnyeckoe naBieHne B TOUKE, H30BITOYHOE U BAKyYMMETPHUECKOE JaBlICHHE.
- DmIopbl H30BITOYHOTO JaBlIeHUs. [ UApOCTaTUYECKUA TTapaoKC.
-Cuita ruipoCTaTUYECKOrO JABJICHUS HA MPOU3BOJIBHO OPUEHTHUPOBAHHBIE IJIOCKUE NOBEPXHOCTH.

[lenTp naBneHus.
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-Cuna 1aBieHMs Ha [WIMHIPUYECKHE TOBEPXHOCTH.
Pa3nes 2. Buabl 1BH:KeHHs, OCHOBHBIE THAPABIHYECKHE TapaMeTphbl NOTOKA
Tema 2.1. OcHoBHBIC BUALI ABVKCHHUS JKUIKOCTH
- Knnaccuukanust BUI0B IBUKEHHUS )KUKOCTH, YCTAHOBHBILICECS U HEYCTAHOBHUBIIIECECS IBUKECHUE.
- [TonsiTie o BuxpeBoM 1 6€3BUXPEBOM (MOTEHIIUAIIBHOM) IBUKEHUH.
-Hanopnoe u 6e3HanopHoe JBMKEHUE KUAKOCTH.
-PaBHOMEpHOE ¥ HepaBHOMEpPHOE JBMKEHHE >KUIKOCTH (IJIABHO HW3MEHSIONIEeCS U PEe3KO
M3MEHSIOIIeecs ).
Tema 2.2 OcHOBHBbIE THIPABJINYECKHE IApaAMeTPbl OTOKA.
- Mogens noToka, TMHUYU TOKa, JIEMEHTapHas CTPYHKa )KUIKOCTH.
- )KuBoe ceueHne, CMOUEHHBIN ITEPUMETP, TUAPABIMYECKUN PATHYC.
-MecTHas CKOpOCTh, CPEAHSSA CKOPOCTh B JKUBOM CEYEHUU, JIIOPBI CKOPOCTEH.
- YpaBHEHME HEPA3PBIBHOCTH AJI TOTOKA KUAKOCTH.
Pa3nes 3. OcHOBBI THAPOANHAMUKH
Tema 3.1. OcHOBHbIE yPaBHEHHSI THAPOAUHAMUKH HEBA3KOM KUAKOCTH

-YpaBHeHus Diepa U UX UHTETPUPOBAHHUE.
-Uurerpan bepnymu.
Tema 3.2. YpaBHenue bepHyiiu 1Jis1 3J1eMeHTAPHOM CTPYHKH KMIKOCTH.
- YpaBHenue bepHyJu A1 371€eMEHTApHOU CTPYUKM HEBA3KON U BA3KOU KUAKOCTH.
- YpaBHeHHe bepHyIUIM AJ1s1 YACTHBIX CITy4aeB.
- IIpe3oMeTpUYECKHU U TUAPABINYECKUM YKIOHBI.
Paznen 4. YpaBHenue bepHy/uiu sl mOTOKa peajbHOH kuakocTu. Onpenesnenne norepb
Hamopa

Tema 4.1. YpaBHenue bepHy.1u /151 IOTOKA peaIbHOM KUJAKOCTH.
- YpaBHeHue bepHyiu A OTOKa peaibHON KUIAKOCTH.
- KoadpunmeHT KnHETHIECKOH YJHEPTHH.
-I'eoMeTpuueckasl U sHEpreTuyecKas HHTepIpeTauns ypaBHeHus bepHysim.
-IIpumenenue ypaBuenust bepHyiu 171 pacueTa HaOPHBIX TPYOOIIPOBOIOB.
-OCHOBHOE ypaBHEHHE PaBHOMEPHOro NBMKeHUs. DopMmyibl A omnpeneneHus kod(puieHrta
[IIe3n.

Tema 4.2. Ilorepn Hanopa.
- MecTHbIE TOTEpU HaMopa.
- [loTepu Hanopa no anuHe.
-OCHOBHBIE JaHHBIE O THAPaBINYECKOM K03 duiente Tpenus (kodpounuente dapen) A.
Pa3pgen 5 Pe:xuMBbl ABHKEHHUS SKHIKOCTH

Tema 5.1. OcoGeHHOCTH JJAMMHAPHOIO U TYPOY/JI€HTHOI0 PEeKUMOB IBUKEHUSI.
- JlaMmuHapHBbIi U TYpOYJIEHTHBIA pexuMbl 1BHkeHus. Kputepuii Pelinonbaca.
- Pacnipenienenue kacatenbHBIX HAMPSHKEHUM U CKOPOCTEH B KPYTJIoi TpyOe.
-IIynscaums ckopocredt u nasneHuid. OCpeqHEHHAass  CKOPOCTb, IMYJIbCALlMOHHBIE COCTaBIISIOLINE
CKOPOCTH.

Tema 5.2 Koddppuument ruapasamdeckoro TtpeHusi (kodpdunuent J[lapeu) -
I'mapaBIMyeCcKy IIaIKue U MIEPOXOBATHIE TOBEPXHOCTH.
- TunpaBnuueckuit kodpUUMEHT TpeHus A Pa3IUYHBIX PEXHUMOB JIBKEHHS U 30H
CONPOTHUBIICHHUS.
Pa3nes 6. UcTedyeHnue yepes3 0OTBepCTHSI, HACAIKH, KOPOTKHE TPYOONIPOBOABI.

Tema 6.1. HcreyeHue uepe3 OTBEpPCTHUS, HACAAKH, KOPOTKHE TPYyOONpOBOABLI NPH
MOCTOSTHHOM Harope.
- Hcreuenne uepes3 manble OTBEPCTHS B TOHKON CTEHKE
- Bungsl cxxatust ctpyu, KOOQQHUIMEHTH pacxo/a, CKOPOCTH, CKATUS CTPYH.
- Hcreuenne uepe3 HacaaKH, BUJIbI HACA/IKOB.
- Ucteuenne yepes3 ruipaBIuyeckl KOPOTKUE TPYObI, KOA(PPUIIMEHT pacxo/ia CUCTEMBI.
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Tema 6.2. HcreyeHue 4epe3 OTBEPCTHUS, HACAAKH, KOPOTKHE TPYOONPOBOAbLI MPH
nepeMeHHOM Harmope.
- O0m1as xapaKTepUCTHKA SIBJICHHUS.
-Mctedenne U3 mpu3MaTUuECKOro pe3epByapa uepe3 He3aTOMICHHOE U 3aTOIUIEHHOE OTBEPCTHE MPHU
OTCYTCTBHUH MPUTOKA.
- Hcreuenue npu u3aMeHeHUU ypOBHEN B 000UX pe3epByapax.
Paznen 7 'mapaBimyeckue pacuyerbl HANOPHBIX TPYOOIIPOBOIOB.
Tema 7.1. OcHOBHBIE 3aBUCUMOCTH /JIsl pacyeTa MPOCTOr0 r'MIPaBJIUYeCKH JAJIUHHOIO
TpyOOmpoBoaa
- OCHOBHBIE pacUETHbIE YPAaBHEHUS.
- CocraBHoii TpyOonpoBo. [locienoBaTenbHoe U MapajieIbHOE COSAMHEHHUE.
Tema 7.2. Pacuer TpyOONpoBoAa C HeNpePbIBHLIM U3MEHEHHEM Pacxo/1a 1o JAJnHe.
- OCHOBHBIE pacueTHbIC ypaBHEHUS.
- [Torepu Hanopa mpu U3MEHSIOIIEMCS IO JITTUHE PACXO/Ie.
Pa3nen 8 HeycranoBuBIieecs ABMKEHHE B HATOPHBIX TPyOOIIPOBOAaX
Tema 8.1. 'uapaBanyeckuii yiap Kak HeyCTAaHOBHBIIEeeCs] IBHKEeHH e JKUTKOCTH.
- l'uppaBnuueckuii ynap npu MrHOBEHHOM 3aKPBITHH 3aTBOPA,
- ®opmyia XKyKOBCKOTro /17151 ONIpeIeTICHH MOBBIILIEHUS JaBJIE€HUS B TPYOOIIPOBOJIE.
Tema 8.2. I'mapaBiauveckuii yaap
-CKOpOCTh pacrpOCTpaHEHHs BOJIHBI THIPABINYECKOTO yaapa.
- l'uppaBnnueckuii yiap npu NOCTENIEHHOM 3aKPBITHH 3aTBOpa
- [narpamMmbl ©3MeHEHUs JaBJIeHUs B TPyOOIIPOBO/IE IPH THAPABINYECKOM yaape.

4.3 Jlekunu, 1a00paToOpHble U MPAKTHYECKHE 3AHATHS

Tabmuua 4
Conep:xaHue JeKIHUii, 1a00pPaATOPHBIX, IPAKTUHYECKHUX 3AHATHI U KOHTPOJIbHbIE
MeponpUsATHS
dopmupye Koxa-Bo
Mble JacoB/n
No Ne u Ha3BaHue JeKIMM, KOMIIETEHI] Bun 3 HUX
o/ Ne paznena JIa0OPATOPHBIX, NPaKTH1eCKHX 101 KOHTPOJILHOTO | MPaKTH
3aHATHH MeEpPONpPUATHA | YecKasi
MOAToT
OBKa
1. Pa3pnen 1. OCHOBHBIE 3aKOHBI TUAPOCTATUKU 8
Tema 1. 1. Jlexmus 1
[IpenmeT u 3amaun - OCHOBHEBIE TIOHSTHS H
JTUCIUTIIAHBI OTIpeICTICHMS, HCTIOIB3YEMBIC B
«"'mapaBianka» TH/IPaBIIMKE. YK-1.3 2
-CBs3b THIPABIIMKH C JPYyTUMHU
HayKaMH.
- OCHOBHBIE CBOMCTBA KUIKOCTH
[IpakTiuaeckas padora 1
®duznueckue CBOUCTBA YK-1.3 TectupoBanue
JKuJiKocTel. J[aBieHus B TOUKeE. OIIK-1.1 1
AOcomoTHOE, N30BITOYHOE U OIIK-1.2
BAKyYMMETPHUYECKOE JIaBJICHUE.
[Tbe30MeTphI, BAKYyMMETPHI,
nudpepeHnnanLHbIe
MaHOMETpBI. [ uapocraTnaeckuit
napajokc.
Tema 1.2. Jlexiust 2. OCHOBHEBIE 3aKOHBI 2
OCHOBHBIE 3aKOHEI ruapoctaTuky. Cujia TaBJICHAS VYK-1.3
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CTPYHKH KHUIKO

YYaCTKOB pa3HOro auaMerpa

®opmupye Koxa-Bo
Mble 4acoB/H
No Ne 1 HazBaHHe JIEKIHH, KOMIIETEHIX Bug 3 HUX
w/ Ne paznena J1a0OPATOPHBIX, NPAKTH1eCKHX 107 KOHTPOJILHOTO | MPaKTH
3aHATHH MeponpuATHA | 4YecKas
MOJATOT
OBKAa
TUJIPOCTaTUKH. Ha IUIOCKUE U UUINHAPUUECKHE OIIK-1.1
TTOBEPXHOCTH OIIK-1.2
IIpakTrueckas padora 2.
Cuita gaBjiIeHHUS )KUIKOCTH Ha I1IKoc-6.1
TectupoBanue
MIPOM3BOIFHO OPHUEHTHPOBAHHYIO ITKoc-6.2 2
TTOBEPXHOCTD. DIMIOPHI TaBIICHUS ITKoc-7.1
[IpakTuueckas padota 3
Cuna naBneHns Ha [TKoc-6.1 12
Tecruposanue
LUJIUHAPUYECKHUE TOBEPXHOCTH. [1Koc-6.2
entp naBienus. ITKoc-7.1
2. Paszpen 2. Buapl ABMKEHUS, OCHOBHBIE TUAPABINYECKUE TAPAMETPhI IOTOKA 3
Jlextusg 3. OcHOBHBIE BUJIBI
Tema 2.1. NBIKEHUS )KUIKOCTHU VK-1.3 1
OCHOBHBIE BUIBI - Kimaccudukarus BunoB OIIK-1.1
JBUKEHUS JBIDKCHHS KUIKOCTH, OIIK-1.2
KUAKOCTH - Mogens moTOKa, TUHUH TOKA,
3JIEMEHTapHast CTpyHKa
Tema 2.2 OCHOBHBIE | KUIKOCTH.
TUJPaBINYECKHE Jlexmus 4
napameTpsl notoka | - JXKuBoe ceueHwe, CMOYEHHBIN
KUAKOCTH IepUMeTp, THIPaBINYECKHUI 2
panuyc. YK-1.3
-MecTHas CcKOpOCTB, CpeqHssA OIIK-1.1
CKOPOCTb B JKMBOM CEYEHHUHU, OIIK-1.2
3IIOPbI CKOPOCTEM.
- YpaBHEHUE HEPA3PBIBHOCTH JUIS
MTOTOKA YKHUJIKOCTH.
3 Pa3zgen 3. OCHOBBI THAPOAUHAMUKH 9
Jlexuus 5. OCHOBHBIEC ypaBHEHHS
Tema3.l1. TUAPOINHAMUKA HEBSI3KOU
OCHOBHEBIE SKUIKOCTH VYK-1.3
ypaBHEHUSA -YpaBHeHus Jilniepa u ux OIIK-1.1 4
TUAPOJMHAMUKHI HHTErPUPOBAHUE. OIIK-1.2
HEBA3KOM kunkoctu | Jlekmus 6.
-Unterpan bepnymiu.
-YpaBuenue beprymum s
CTPYHKH MJI€aJIbHOM JKUJIKOCTH
JlaGopaTtopnas padota Nel 3ammra
Onpenenenne ko3 dunmenta OIIK-1.1 nabopaTopHOH 3
pacxojia BogoMepa OIIK-1.2 paboThI
Tema3.2 [IpakTnueckas pabora 4 [TKoc-6.1
IIpumenenue [IpumeHeHne ypaBHEHUS [1IKoc-6.2
ypaBHEHUSA bepnynnu i pacuera [IKoc-7.1 TectupoBanue 2
bepuymmm ans KOPOTKHX TPyOONPOBOAOB,
3J€MEeHTapHOI COCTOSIIIINX U3 HECKOJIBKHIX
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®opmupye Koxa-Bo
Mble 4acoB/u
No Ne 1 HazBaHHe JIEKIHH, KOMIIETEHIX Bug 3 HUX
I /;1 Ne paznena J1a0OPATOPHBIX, NPAKTH1eCKHX 107 KOHTPOJILHOTO | MPaKTH
3aHATHI MepONpHUSATHSl | YecKas
OAroT
OBKAa
4 Pa3nen 4. beprymn A notoka peanbHO xuakoctu. Onpenenenre nNoTepb Harnopa 11
Tema 4.1. Jlexuus 7.
YpaBHeHue YpaBHeHue — bepHymm  ans 2
Bepnymm st MOTOKA PeaJbHOM KHUIKOCTH.
MMOTOKA peaahbHOM Jleximss 8. ODHeprermueckas u YK-1.3
JKUJIKOCTH. reoMeTpruyecKas MHTepIpeTanus OIIK-1.1
ypaBHEHUS bepnyu. OIIK-1.2
YpaBHeHue PaBHOMEPHOTO
JIBIDKECHUS 2
Jlexmus 9
OnpeneneHre NOoTephb HAopa.
[IpakTudaeckas padora 5
OnpeaeneHre NoTepp HaNopa. [TKoc-6.1 12
TectupoBanue
[IpakTudeckas padora 6 [MKoc-6.2
Onpenenenne auamerpa Tpyosl | [1Koc-7.1 2
IIPY 33AaHHOM Pacxojie M Harope
Tema 4.2. JlaboparopHas padota No2
ITorepu Hamnopa. N3yuenue ypasHenus bepnysum OIIK-1.1 ammra 2
JlabopartopHas pabora Ne3 OIIK-1.2
nabopaTopHBIX
Omnpenenenue ko3dduumenra 6 2
Hapcu pabot
5 Pa3nen 5 PexxuMbl ABYKEHUS SKUIKOCTH 9
Jlekmusa 10
PexuMmbl ABMKEHUS )KUIKOCTHA 2
Jlexmms 11 VK-1.3
Ocob6eHHocTH TypOyJIEHTHOTO U OIIK-1.1 2
JIAMHHAPHOT'O PEXUMOB OIIK-1.2
JIBHDKEHHUSI
Tema 5.1.
0COOEHHOCTH JlaGoparophast paGora Ned OIIK-1.1 3ammura
JIAMUHAPHOTO U PexxuMbl ABMKEHUS )KUIKOCTH OIIK-1.2 nabopaTtopHOi 3
TypOyJIEHTHOTO paboThI
PEKUMOB JIBHKEHUSI
Tema 5.2. [IpakTuueckas padora 7
Koaddumment lMunpaBnuyecku rmagkve u [TKoc-6.1
TpeHus IIEPOXOBATHIE TOBEPXHOCTH. [TKoc-6.2 TectupoBanue 2
(ko3 punmente Omnpenenenue ko3dduumenra ITIKoc-7.1
Japcu) A Hapcu npu pa3inyHbIX pexXuMax
JIBHDKEHHUSI
6. Pa3nen 6 Vcreuenne uepe3 oTBEpCTHS, HACATKN, KOPOTKHE TPYOOIIPOBOIBI. 9

Tema 6.1

Hcreuenue yepes
OTBEPCTHS, HACAJIKH,
KOPOTKHE
TpyOOIpOBOABI ITPH
HOCTOSIHHOM
Harope.

Jlexmus 12

Hcreuenue uepes oTBEpCTUS,
IIOCTOSIHHOM Harope Bujbt
CXKaThA CTPyH

Jlexmus 13

Hcreuenue uepes Hacaaku,
KOPOTKHE TpyOOIpoBOIbI IPH
[TocTossHHOM Hanope

YK-1.3
OIIK-1.1
OIIK-1.2
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®opmupye Koxa-Bo
Mble 4acoB/H
No Ne 1 HazBaHHe JIEKIHH, KOMIIETEHIX Bug 3 HUX
w/ Ne paznena J1a0OPATOPHBIX, NPAKTH1eCKHX 107 KOHTPOJILHOTO | MPaKTH
3aHATHI MepONpHUSATHSl | YecKas
OAroT
OBKAa
[IpakTnueckas padora 8 Tectuposanue
Hcteuenue yepe3 masblie
OTBEPCTHUS B TOHKOM CTEHKE,
HacaJKu, KOPOTKHE TPyOBI IpU 1
ITOCTOSTHHOM HaItope ITKoc-6.1
Onpenenenne NeHCTBYOMIETO [TKoc-6.2
Haropa. [IKoc-7.1
JlaboparopHas padoTa Ne5
Hcteuenue yepe3 oTBEpPCTHS, 3ammra 1.5
HACaJIK{ MPH TOCTOSTHHOM OIIK-1.1 nabopatopHoi
Harope OIlK-1.2 paboThI
Tema 6.2 Jlekusa 14
Hcreuenue uepes Hcreuenue uepes oTBEpCTUS, 2
OTBEPCTHSI, HACATKH, | HACAIKH, KODOTKUE YK-1.3
KOPOTKHE TpyOONIPOBOABI IPU TIEPEMEHHOM OIIK-1.1
TpyOOIIPOBOMBI IPH | HAIIOpE OIIK-1.2
MEPEMEHHOM [IpakTuueckas padora 9
Harmope. Ucreuenue uepes3 masbie
. TectupoBanue
OTBEPCTHS B TOHKOH CTEHKE,
HAaCaJIK1, KOPOTKHE TPYOBI TIpH [TKoc-6.1 1
[IepeMEHHOM HaIlope. [TKoc-6.2
OnpeneneHre BpeMeHU [TIKoc-7.1
W3MEHEHHUs Haropa
JlaGoparopHas pabota Ne6 Sammra
Hcreuenue yepes oTBepCTUS, .
nabopatopHoi
HACaJKH IIPU [IEPEMEHHOM OIIK-1.1 6 1.5
Harope OIlK-1.2 DabOThI
Paznen 7 ['uapaBnuyecKue pacueThl HATIOPHBIX TPYOOIIPOBOIOB 6
Tema 7.1 Jlexkiusa 15
OCHOBHBIC OCHOBHBIE 3aBUCHMOCTH IS YK-1.3
3aBUCUMOCTH JIJIA pacuera npocToro OIIK-1.1 2
pacuera npocToro TUJIPABINYECKH JJIMHHOTO OIIK-1.2
TUIIPABINYECKH TpybonpoBoza
JUIMHHOTO IIpaktuueckas padorta 10 I1Koc-6.1
TpyOOIIpOBOaa Pacuets! mpoctoro ITKoc-6.2 Tectnposane
TUAPABINYECKU JJIMHHOTO [1Koc-7.1 1
TpyOOIIpOBOA.
Tewma 7.2. Jlexmus 16 2
Pacuer [locnenoBarensHOE 1 YK-1.3
TpyOonpoBoaa ¢ napajielbHOe CoeTMHEeHuE TpyoO, OIIK-1.1
HEIPEPBIBHBIM HEIIPEPBIBHOE U3MECHEHHE OIIK-1.2
U3MEHEHUEM pacxopa 1o JuiiHe
pacxoja o AJAMHE. | TpyOOmpoBoja. 1
[IpakTuueckas padora 11
Pacuer tpyOomnpoBoaa mpu ITKoc-6.1 TectupoBanue
HEIpPEepBIBHOM pa3gaue u [TIKoc-6.2
TPAH3UTHOM Pacxofe [TKoc-7.1
8 Paznen 8. HeycranoBuBLieecs ABHKEHNE B HAIIOPHBIX TPYOOIPOBOAAX 9

Tema 8.1.

Jlexmus 17
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®opmupye Koxa-Bo
Mble 4acoB/u
No Ne 1 HazBaHHe JIEKIHH, KOMIIETEHIX Bug 3 HUX
I /;1 Ne paznena J1a0OPATOPHBIX, NPaKTHYECKHUX 107 KOHTPOJILHOTO | MPaKTH
3aHATHI MepOnpUsTHs | YecKasi
NOATOT
OBKa
I'mppaBnuyeckuit I'mppaBinuyeckuil ynap Kak YK-1.3 2
yaap Kak HEYCTAaHOBUBILIEECS IBU)KECHUE OIIK-1.1
HEYCTAHOBHBIIIEECS | KUAKOCTH OIIK-1.2
JIBUYKEHUE [IpakTuueckas padora 12 2
KNOKOCTU PacueT nmoBeImeHNS JaBJICHUA
[pU TUJPABINYECKOM yaape B
TpyOONpOBOie TP MTCHOBEHHOM
1 IOCTCIICHHOM 3aKPbITUH
3aTBOpa TectupoBanue
Jlexmug 18 2
JuarpaMMbl U3MEHEHHUS YK-1.3
JABJICHUU IIPU TUAPABINYECKOM OIIK-1.1
yaape OIIK-1.2
Tema 8.2. JlaGoparopHas padota Ne7 OIIK-1.1 3amuTa
I'mapaBnudeckuii lMunpasnuyeckuii yaap B OIIK-1.2 nabopatopHoi 3
yaap TpyOOIpoBOIE paboTHI
Tabmuua 5
IlepeyeHb BONPOCOB /ISl CAMOCTOSITEILHOI0 U3YUYeHUs JUCHHILIMHBI

Ne Ne paspena u Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB /IS dopmupyeMble

n/n TeMbI CAMOCTOSITEJILHOI0 H3YYCHUS KOMIIeTEHIIMHU

Pasnea 1. OcHOBHBIE 3aKOHBI THAPOCTATHKH

1. | Tema 1.1 Ilpenmer | Cunbl, OelCTBylOIIME B  TOKOALIEHCA U B YK-1.3
u 3a7a4M | JIBMOKYILECHUCS KUIKOCTH. OIIK-1.1
JUCHUMIINHEBI - | PasMepHOCTD ¥ e1MHULIBI U3MEPEHUS JUHAMUYECKOU OIIK-1.2
«MapaBIINKaY) Y KHHEMATUYECKOW BSI3KOCTH L U V.

2. | Tema 1.2 B3auMocBsI3p MEXIy JaBlieHHEM, T€OMETPUUYECKON VK-1.3
OCHOBHBIE 3aKOHBI | BBICOTOM M MJIOTHOCTBIO KMJIKOCTH B Clly4ae, Korja OIIK-1.1
TUAPOCTATUKH 13 MAacCOBBIX CHJI JEHCTBYET TOJIBKO CHJIA TSKECTH OIIK-1.2

Pa3zpnen 2. Buabl ABH:KeHHs], OCHOBHbIE THAPABJIMYECKHE MapaMeTPbl MOTOKA

3 | Tema 2.1 [ToHsiTHE O BUXPEBOM M NOTEHI[MAIBHOM JIBUKEHUH.

OCHOBHBIE BUIBI Cnoco6 Jlarpamxka u crnocob Dilsiepa, KOTOPBIH YK-1.3
JIBIKEHUSA HCIIOJIb3YETCS MIPU ONMCAHUU JABUKECHUS KUIKOCTH. OIIK-1.1
JKUJIKOCTH OIIK-1.

4 | Tema2.2. [TonsaTHE O TMJIOCKOM (AByMEpHOM) JBH)KEHUH,

OcHOBHEBIE OJTHOMEPHOM JIBUKECHUU. VK-1.3
TUJPABINYECKUE BzaumocBs3p TomaayM  KMBOTO  CEUECHUS @, OIIK-1.1
[IapaMeTphl IIOTOKA | CMOYEHHOI'0 IIEpUMETpa ) U THUAPABINYECKOIO OIIK-1.2
JKUJIKOCTH paanyca R, a Takxke pacxoma moroka Q, cpenHei

CKOPOCTHV M TUJIONIA/IN JKUBOTO CEUYECHHUS ©.
Pa3nes 3. OCHOBBI THAPOAMHAMHKH

5 | Tema3.l.

OCHOBHBIE [ToHsiTHE HEBSA3KOMN KUJIKOCTH. YK-1.3
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Ne Ne paznena n Ilepeyenb paccMaTpuBaeMbIX BONPOCOB /1JIs1 dopmMupyeMble

n/n TeMBbI CAMOCTOSITEILHOI0 H3YYCHUS KOMIIETCHIIMH
ypaBHEHUs Harnpsixkenus, BOZHUKAIOIUE B IBUXKYILEHCS BA3KOU OIIK-1.1
TUJPOIMHAMUKHI JKUIKOCTH. OIIK-1.2
HEBS3KOU
KUJKOCTH

6 | Tema3.2.
YpaBHenue VYpaBaenue bepHynu 1715 YaCTHBIX CIIy4aeB. YK-1.3
bepnynnu nns DakTopHl, oT KOTOPBIX 3aBUCHUT OIIK-1.1
3JIEMEHTapHOI TUAPOIMHAMUYECKUI HAIOP. OIIK-1.2

CTPYHMKH KUIAKOCTHU

Paznen 4. YpaBHenune bepHyiuin 1J15 NoTOKA peajbHOM KUAKOCTH. OnpenesieHne norepb

HAanopa

7 | Tema4.1. DHepreTuyeckas HUHTEpHpeTanus ypaBHEHUS
VYpaBHeHue bepuymnu. YK-1.3
bepuymnnu nst B3auMoCBs3b yA€NbHONW KUHETUYECKON HHEPruu, OIIK-1.1
IIOTOKA PEAJIBHOM | CKOPOCTHOTO Haropa u ko3 dunreHTa OIIK-1.2
KHUJIKOCTH KUHETHYECKON SHEPTUH Ol

8 | Tema4.2. KacarenbHble HAPS)KEHUS M UX pacipeieseHus Ipu VYK-1.3
[Torepu Hamopa PaBHOMEPHOM JIBUKECHUHU. OIIK-1.1

3aBUCHUMOCTh MOTEPh Hamopa OT [apaMeTpoB OIIK-1.2
MOTOKA.

Pazgea 5. Pe:kuMbl ABHKEHHUS sKHAKOCTH
Tema Yucno PeliHonbAca U €r0 KPUTUUECKOE 3HAUEHHUE. VK-1.3
5.1.0cobennoctu | JIByxcnoitHas Moienb TypOyJIEHTHOTO IMIOTOKA. OIIK-1.1
JTaMUHAPHOTO u | Jlorapudpmuueckuit 3aKOH pacrpeneneHus OIIK-1.2
TypOyJIEHTHOTO CKOpOCTEH B TypOyJIEGHTHOM ITOTOKE.
PEKUMOB
JIBUKCHHUSI
Tema5. 2. Koadpduuuent J[lapcu npu JgamMMHapHOM | YK-1.3
Koadpdunuente TypOyJI€EHTHOM PEXHUME ABUKECHHUS. OIIK-1.1
TpeHUs TypOyeHTHBIH peKUM U 30HBI COIPOTUBIICHHUSL. OIIK-1.2
(ko3 punmente
Hapcu) A

Pasnea 6. UcTeyeHue uepes oTBepCTHS, HACAIKH, KOPOTKHE TPYOONPOBOAbI
Tema 6.1. BakyyMm BO BHEIIHEM LIWJIMHAPUYECKOM HACAJKE. YK-1.3
Ucteuenue uepe3 | CpaBHeHME  TUIPABIMYECKMX  XapaKTEPUCTHUK OIIK-1.1
OTBEPCTHA, OTBEPCTUH U HACAJIKOB. OIIK-1.2
Hacagku, kopoTkue | KoadduuueHnt pacxoaa CUCTEMBI [TKoc-6.1
TpyOOIPOBOIBI ITKoc-6.2
IPU TOCTOSSHHOM [TKoc-7.1
Hanope.
Tema 6.2. HcrteyeHne mnpu H3MEHEHUH YpOBHEH B 000UX VK-1.3
Hcreuenue uepe3 | pesepByapax. OIIK-1.1
OTBEPCTHS, Bpewms OTTIOPOKHEHUS OWIMHIPAYECKOTO OIIK-1.2
Haca/Iki, KOPOTKHE | pe3epByapa 4epe3 OTBEPCTUE B €TO JIHE. ITIKoc-6.1
TpyOOIIPOBOIBI [TKoc-6.2
IIPYU IEPEMEHHOM ITIKoc-7.1

Harope

Paspea 7. 'mapasanyeckne pacyerbl HAOPHBIX TPy0ONIPOBOAOB
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Ne paznena n

Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB /I dDopmMHpyeMBble

n/n TeMBbI CAMOCTOSITEILHOI0 H3YYCHUS KOMIIETCHIIMH

Tema 7.1. [ToHsiTHE TUAPABAMYECKU JIIMHHOIO, HANOPHOIO,

OCHOBHbBIE poCTOro TpyoompoBoIa. YK-1.3
3aBucUMOCTH 111 | OCHOBHOE pPAcueTHOE YpPAaBHEHHE TUAPABINYECKU OIIK-1.1
pacyera mpocToro | JJIMHHOTO TPyOOmpoBoaa OIIK-1.2
TUIPABINYECKH ITIKoc-6.1
JUIMHHOT'O I1Koc-6.2
TpyOOIpoBoia [TKoc-7.1
Tema 7.2. Pacuer [lonsiTue TpaH3UTHOrO pacxoja M  pacxoja OIIK-1.1
TpyOomnpoBoja ¢ HEIPEPBIBHON pa3iayu. OIIK-1.2
HETPEPHIBHBIM Pacxonnast xapakTepucTUKa, €€ pa3MEepHOCTbD. [TKoc-6.1
U3MEHEHUEM [TKoc-6.2
pacxojia o JJIMHE. I1Koc-7.1

Pasnen 8. HeycranoBuBLIeecs IBMKeHHE B HAIIOPHBIX TPYOONPOBOAAX

Tema 8.1. XapakTepucTUKH TPyOONpoBOAa U >KUAKOCTH, OT YK-1.3
I'mppaBnnyeckuii KOTOPBIX 3aBUCUT BEJIMYMHA ITOBBILICHUS JABICHUS OIIK-1.1
yaap Kak [IPY TUAPABIMYECKOM YIape. OIIK-1.2
HEyCTaHOBUBLIEECS [1Koc-6.1
NBIDKEHUE [1Koc-6.2
YKUJIKOCTHU [TKoc-7.1
Tema 8.2. I'mppaBnuuyeckuit ymap IHpU  MIHOBEHHOM U OIIK-1.1
I'mppaBnnyeckuii ITOCTENIEHHOM 3aKPBITUH 3aJIBUKKH. OIIK-1.2
yaap I[1Koc-6.1
[1Koc-6.2
[1Koc-7.1

5. O0pa3oBaTe/ibHbIC TEXHOJIOTHH

Tabmauma 6

HpnMeHeHne AKTUBHBIX U HHTEPAKTUBHBIX 06p330BaTe.T[I>HbIX TEeXHOJOT Uil

Ne

HaumenoBanue HCIIO0Jb3YEMBIX AKTUBHBIX U

u/n Tema u ¢popma 3ansaTus HHTEPAKTUBHBIX 06pa3?BaTeHBHLIX
TEXHOJIOT Uil
1. OCHOBHBIE 3aKOHBI THAPOCTATUKU JI
113 TecToBEBIE TEXHOJIOTHU
2. Buasl nBuKeHUs, OCHOBHEBIE JI
TUAPABJIMYECKHUE TTApAMETPhI TOTOKA
3. OCHOBBI TUJIPOJIMHAMUKHU JI
113 TecToBble TeXHOJOTHH. TEeXHOJIOTHH
JIp | @KTUBHOTO oOyueHnus (paboTa MabIMH
rpynmnamu)
4, VYpaBuenue bepuymiu s noToka JI TexHOIOTUM aKTUBHOTO O0yUYeHUS (JISKIIHSI-
peanbHOM )xuakocTu. OnpeneneHue 13 | Oecena)
MOTEepb HAIOopa. jip | TecroBbie TexHOMOr UM,
TexHomorun aKTUBHOTO OOYYECHUS
(paboTa MaJIbIMH IPYyTIIaMH)
5. Pexxumbl ABMOKEHHS KUIKOCTH. JI TexHoIOTUM aKTUBHOTO O0yUYeHUS (JISKIIHSI-
113 Oecena)

TecToBBIC TEXHOJIOTHH.
JIP
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No HaunmeHoBaHMe HCNOIb3YyeMbIX AKTHBHBIX H
l'l/-Il Tema u popma 3aHATHUSA HHTEPAKTUBHBIX 06pa3?BaTeanblx
TeXHOJIOTHH
TexHonoruu akTUBHOTO OOyUEHUS
(paboTa MaJIBIMH IPYTIIIaMH)
6. HcTedenue >kUIKOCTH MPU TOCTOSTHHOM | J] TectoBble TEXHOIOTUU
Y TIEPEMEHHOM HaIlope [13 | Texuomnoruu akrueHOro 00y4eHus (padora B
Jp | Mambix TpyIIIax)
7. I'mppaBinyeckue pacyeTsl HAITOPHBIX JI
TpyOONpOBOI0B 13 | TecroBbie TexHonOrMM
8. |HeycranoBuBIIeecs TBUKEHUE JI
KHJIKOCTU B HATIOPHBIX TpyOonposoaax. | 13 | TecroBbie TexHOMOrMM
TP TexHooruu akTUBHOTO 00yuYeHus (padora B
MaJIbIX Tpymnax)

6. Texkymuii KOHTPOJIb YCIIEBAEMOCTH U TPOMEKYTOYHASI ATTECTAIUS M0 UTOraM OCBOEHMS
JUCHHUILTHHBI

6.1 TunoBbie KOHTPOJIbHbIE 32/IaHUS HJIM HHbIE MaTepPHaJibl, HEOOX0AUMBbIE JIJIsI OI€eHKH
3HAHUI, YMEHU U HABBIKOB U ONbITA JeATeJIbHOCTH

6.1.1.PacueTHOo rpadguyeckasi padoTa, BKJIIOYAKOIIAS THAPABIMYECKUI pacyeTbl:
-TUAPOCTATHKA (ONPEEIIEHUE CUIIbI IaBJICHHS HA IJIOCKUE U KPUBOJIMHEHHBIE TOBEPXHOCTH);
-npuMeHeHne ypaBHeHnus bepuymnu (IIpumenenue ypaBuenust bepuynnu mist  pacdera KOPOTKHX
TpyOOIPOBOJIOB, COCTOSALINX U3 HECKOJIBKUX YYaCTKOB Pa3HOTO JUAMETPA);
-MCTEYCHHE KUAKOCTU Yepe3 OTBEPCTUE, HACATKU, KOPOTKUE TPYObI IPU MOCTOSTHHOM HaIope
(OnpeneneHue ACHCTBYIOLIETO HAIIOPA);
-MCTEYCHHE KUJKOCTU Yepe3 OTBEPCTUE, HACATKU, KOPOTKUE TPYObI MPU MEpEeMEHHOM HAIope;
- TU/IPABIMYECKUN pacueT HanmopHbIX TpyOonpoBo1oB (PacueT TpyOonpoBoia mpyu HENPEPHIBHOM
pa3zade u TPAaH3UTHOM PACXofe);
-TUAPABINYECKUN yaap B TpyoomnpoBoje (Pacuer moBbIlIeHNUS AaBIE€HUS IPU THIPaBIMUECKOM
ynape B TpyOonpoBoze).

6.1.2 TIpumepHbIe TECTHI /151 TEKYIEr0 KOHTPOJIsSI 3HAHUI 00yYaoLUXCs
Pa3nen 2. OcHOBHbIE TUAPABINYECKHE [TapaMeTPhl MOTOKA KUIKOCTH.

1.06BEMHOE KOJIMYECTBO XUJIKOCTH, TIPOXOJIAILIEN YEPE3 )KUBOE CEUEHHUE
I[TOTOKA B EJMHUNIY BPEMEHU, HA3BIBAETCA

2. JUIMHA JIMHUU, ITO KOTOPOU XXUJIKOCTh B XKUBOM CEUEHUU COITPUKACAETCS
C TBEPABIMU ITOBEPXHOCTAMU, OTPAHUUYNBAIOHINMMU [TOTOK,
HA3BIBAETCHA

3. IIOTEHLMAJIBHOE JABM)KEHUE ABJISAETCA

1. Bcerma 0e3BUXPEBBIM

2. Bcerga BUXPEBBIM

3. BI/IXpeBI)IM NN 6e3BI/IXpeBI)IM, B 3aBUCHUMOCTHU OT CKOpOCTI/I
4. BUXPEBHIM WU O€3BUXPEBBIM, B 3aBUCIMOCTH OT JaBJICHUS
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4.1TP1 HEYCTAHOBHUBILIEMCS ABMXXEHWUM CKOPOCTD HACTHULBI XJKUAKOCTHU
3ABUCUT

1. OT BpeMeHHU U KOOpJHHAT

2. TOJBKO OT BPEMEHU

3. TOJBKO OT KOOPAMHAT

4. OT BpeMEHM U KOOpAUHAThI X

5.CPEJHAA CKOPOCTD ITOTOKA B TJAHHOM CEYEHUWU OITPENEJIAETCA 110
DOOPMVIIE

Lov=2
()]
2. U=,2gh
U. =/eRI
4. VZCx/ﬁ

6.1.3 Bonipocnl Kk 3amure J1a00paTOpHbIX padboT

Paznen 3, rema 3.2. [lotepu Hamopa.

Jlaboparopuas padota Ne3 Omnpenencaue kodddummenrta Japcu
1.ITpuBenure popmMyiy HOTEPh MO JJIMHE U TOSCHUTE BXOASIIUE B

Hee BEJINYUHBI.

2.Kax onbITHBIM ITyTeM HAWTH 3HaUYeHUE A7

3. Ot KaKkuX XapaKTePUCTUK 3aBUCUT KodpduuueHT Japcu?

4.11pu KaKuX yciIOBUAX KOOPPHUIMEHT A HE 3aBUCHT OT HIEPOXOBATOCTH?

5. B xakoii 30He conpoTuBieHus Ko3pduuueHT A He 3aBUCUT OT uncia Re?
6. [Touemy oiHY M3 30H COIIPOTUBIICHHS HA3bIBAIOT KBAAPATUUHOMN?

6.1.4 IlepeyeHb BONPOCOB, BBIHOCHUMBIX HA 3a4eT:

Pu3nYecKue CBOMCTBA KUAKOCTEH.

Bs3KkocTh KUIKOCTH.

Cuitbl, IeCTBYIOIINE HA YaCTHILY JKUKOCTH.

I'mapocraTtuyeckoe JaBlieHHE U €ro CBOMCTBA.

JuddepenunanbHble ypaBHEHUS paBHOBECHS KUAKOCTHU (Y paBHEHUs Diinepa).

OcCHOBHOE ypaBHEHUE TUAPOCTATHKH.

dopmyia s BBIYUCICHUS THAPOCTATUYECKOTO JIaBIEHUS B TOUKE.

AGcomtoTHOE, N30BITOYHOE U BAKYYMMETPUUYECKOE TaBICHHE (Pa3pexeHHE).

[Tse30MeTpbl, MAHOMETPBI, TP PepeHIINATbHBIE MAHOMETPHI.

0. Dmropsl 1aBIeHUS.

1. Cuna rupoCTaTHYeCcKOro JABJICHUS JKUIKOCTH Ha TUIOCKHE TOPU30HTAIbHBIE

MTOBEPXHOCTH.

12. Cuna ruApoCcTaTHYECKOTO AABICHUS KHUJIKOCTH Ha MJIOCKYIO IPOU3BOJIBHO
OPHEHTHPOBAHHYIO TIOBEPXHOCTb.

13. LenTp naBaeHUs U ONpeesIeHHE ero MOJI0KEHUS P IeHCTBUN CHIIBI THIPOCTaTHYECKOTO
JIaBJICHUS Ha TUIOCKYIO IPOU3BOJIBLHO OPUEHTUPOBAHHYIO TOBEPXHOCTD.

14. Cuna ruipocTaTHYECKOTO AABJICHUS KHUJIKOCTH Ha KPUBOJIMHEHHYIO IMITMHPUYECKYIO
MTOBEPXHOCThH C TOPU3OHTAIBHON 00pa3yoIeH.

15. Teno naBnenus.

16. Crioco0bI onrcaHus ABHKEHUS KUIKOCTH.

17. JIBmxeHue yacTULbl KUJIKOCTU. [IOHATHE O BUXPEBOM M MOTEHIIMATBHOM JIBUKECHUH.

S2eNon kW =
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.

29.
30.
31.
32.
33.
34.
35.
36.
37.

38

41.

42.

43.
44,

45.

46.
47.
48.
49.

50.

51.

52.
53.
54.
55.
56.
57.
58.
59.

JIuHus TOKa U €€ ypaBHEHHUE.

HeycranoBusieecs 1 yCTaHOBUBILIEECS JBUKEHUS KUJKOCTH.

PaBHOMEpHOE ¥ HEPAaBHOMEPHOE JBUKCHHUE.

[InaBHO-U3MEHSIOLIEECS JBUKEHUE KUIAKOCTH

ITOTOK >KHIKOCTH U €ro KIacCU(pHUKALHs [0 XapaKTepy IPaHull.

[Imomaae KUBOro CEYEHUsI MOTOKA, CMOYEHHBIN MTEPUMETP U TUIPABIMYECKUN painycC.
Pacxon, cpenHsst CKOpOCTb.

YpaBHEHHE HEPA3PBIBHOCTH JJIs TIOTOKA KUIKOCTH.

OO6mmit Buj ypaBHeHus beprysm.

OHepreTuyeckas MHTEpIpeTalus ypaBHeHUs bepHysun U1 yCTaHOBUBILIETOCS IBUKEHUS
KHUJKOCTH.

I'eomerpuueckas uHTEpHpeTanus ypaBHeHUs: bepHyIun 1 yCTaHOBUBILIETOCS IBUKCHUS
KHUJKOCTH.

YpaBHeHue bepHyuHM U1 3JIEMEHTapHON CTPYHKU peaibHOM KUIKOCTH.

VYpaBHenue bepHyim U1 MOTOKA peaybHOM KUIKOCTH.

I'mppaBinueckuii 1 Mbe30METPUYECKUI YKIOHBI. HanopHas u npe3omMeTpuyecKast JIMHUH.
Knaccudukanus noreps Hamopa.

[Torepu Hamopa no umHe, GopMyJa Ui UX ONPeIeICHusI.

MecTtHble noTepy Hamopa, Gopmyia s UX OIpPEIeICHHS.

Omnpenenenre pacxo/ia IpU paBHOMEPHOM JIBUKEHHH.

PexxuMmpl IBUKEHUS )KUIKOCTH.

OCoOEeHHOCTH JIAMUHAPHOTO M TYpOYJICHTHOTO PEeKUMA JBHKECHUSI.

. Hucino PeliHONbACA 1 €r0 KPUTHUECKOE 3HAUYCHUE.
39.
40.

['uapaBIruecKy ri1aKkue U HIepOXOBaThIE CTEHKH.

[TonsiTre 06 067ACTSAX COMPOTHUBIICHUS TP TyPOYJICHTHOM PEKUME JBHKEHUS (TPaHHUIIbI,
onpexaenenue kodpdumnuenrta apcu).

Hcredenune XUIKOCTH Yepe3 MaJloe He3aTOIJICHHOE OTBEPCTHE C OCTPOM KPOMKOI
(ucTeyeHue Mpyu MOCTOSIHHOM Harope).

OcHOBHBIE pacyeTHbIe (OPMYJIbl IPU UCTEUEHUH KUAKOCTH Yepe3 MaJloe He3aTOIJIEHHOe
OTBEPCTHUE C OCTPOIl KPOMKOIA.

ITosHOE U HEMOJIHOE CKATHE CTPYH; COBEPLIEHHOE U HECOBEPILIEHHOE CKATHE CTPYH.
Koadpdunnentsl cxatus, CKOpOCTHM MU pacxojia NMpU HCTEUEHUH Yepe3 HE3aTOIIEHHOE
OTBEPCTHUE C OCTPON KPOMKOM.

VcTeueHns ®KUIKOCTH Yepe3 BHEITHUE HE3aTOIICHHBIC IIMIIMHAPHYECKUE HACAIKH
(ucTedeHue NMpH MOCTOSTHHOM Harope). OCHOBHBIE pacueTHbIE (POPMYJIBI.

BakyyM BO BHELIHEM LMJIMHIAPUYECKOM HACAJKE U €ro ONpeesICHHUE.

HcTeueHns ®HUIKOCTH Yepe3 KOPOTKHUE TPYOBI.

Koaddunuent pacxoga cucreMsl TpyoO.

VcTeueHne )KUIKOCTH Yepe3 OTBEPCTHsI, HACAJKU M KOPOTKUE TPYOBI IPU MEPEMEHHOM
Harnope 1 MOCTOSIHHOM IPUTOKE.

HcTeuenne ’KUIKOCTH U3 MPU3MATHUECKOTO pe3epByapa yepe3 He3aTOIUIEHHOE U
3aTOIUIEHHOE OTBEPCTHE MIPHU OTCYTCTBUU MPUTOKA (UCTEUEHHE MTPU MIEPEMEHHOM HAIope).
VcTeuenue kUIKOCTH NPU U3MEHEHUH YPOBHEH B 000MX pe3epByapax (MCTedeHHe npu
TepEMEHHOM HaIope).

OcHOBHBIE pacueTHbIE POPMYIIBI IPOCTOTO THAPABINYECKHU AITMHHOTO TPYOOIIPOBOIA.
Pacuer nocnenoBaTenbHO COEIMHEHHBIX THIPABINYECKHU ITUHHBIX TPYO.

Pacuer napanmienbHO COeIMHEHHBIX THIPABINYECKU JITMHHBIX TPYO.

[ToTepu Hamopa npu HENPEPHIBHOM pa3jiaue U TPaH3UTHOM PACXOJIE KUIKOCTH.
I'uapaBnuueckuil yaap B TpyOax (onpeneneHue) u NpUYUHbI €r0 BOSHUKHOBEHHUS.
I'mopaBnrueckuii yaap npu MrHOBEHHOM 3aKPBITHH 3aTBOpA B TPyOax.

I'uapaBnrueckuil yaap npu MocTeNeHHOM 3aKpbITHH 3aTBOpa B TpyOax

®opmyna H.E. XXykoBckoro aiis onpeneneHus MOBBIIICHUS JABICHUS.
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60. Buabl ruapaBiIndeckoro yaapa.
61. ®aza ynapa u nepuo] KoyiebaHui Mpu TUAPABINIECKOM yIape.
62. CKOpOCTh pacrpoCTPaHEHUS BOJIHBI THAPABINYECKOTO yAapa.

6.2 Onucanue nokasarejieil U KpuTepueB KOHTPOJIA YCIIEeBAEMOCTH, ONIUCAHUE KA
OlleHUBAHUS

Jlns OLIEHKM 3HAHWM, YMEHHMH, HAaBBIKOB M ()OPMHUPOBAHUS KOMIETEHLUH MO AHUCLUIUIMHE
IIPUMEHATCS TPAAMIUOHHASA CUCTEMA KOHTPOJIS ¥ OLICHKHU yCIIEBAEMOCTH CTYIEHTOB.

Cucrema TEKyIEro KOHTPOJIA U YCIIEBAEMOCTH CTYJIEHTa OCYILECTBISACTCS MPU BBITOJIHEHUU
TECTUPOBAHUS M0 KaXIOMY pa3Jiesly TUCIHUILINHBI, BHIIOTHEHUS U 3aIIUTHI JJA0OPaTOPHBIX padoT, a
TAK)KE PELICHMS THIIOBBIX 3a]ad.

JUJ1s OLIeHKH 3HAHHH, YMEHH, HABBIKOB M ()OPMHUPOBAHHUS KOMIIETCHIIUH TIPU IIPOMEKYTOUHOH
aTTeCTalluU 3HAaHUM TaKXKe MPUMEHAETCS TPaAULIMOHHAs CUCTEMa KOHTPOJI 3HAHUU.

IIpu xoHTpone 3HaHMi B (¢opMe »SK3aMEHa IPEnojaBaTesb HCIOIb3YyEeT METOJ
UHIUBUYaIbHOTO coOeceloBaHMs, B XOAE KOTOPOro OOCYXkJIaeT €O CTYIEHTOM HECKOJIbKO
BOIIPOCOB, BXOIAIIMX B Omier w3 ydeOHOW mnporpammsbl. [Ipum HEOOXOAMMOCTH MOTYT OBITh
IIPEJI0KEHBI JOTIOJIHUTENbHBIE BOIIPOCHI, 3a1a4U U IIPUMEDPBI.

Onucanue KpUTEPUEB OLICHUBAHUS /JIs1 IPOBEJACHMSI TEKYLIEH aTTecTaly 00yJaromuxcs 1o
mucuuiuinbe «I'mapasnuka» B GopMe TECTUPOBAHUS.

Tabnuua 7a
Kputepuu onieHuBaHMsI TEKYIIEH yCIeBaeMOCTH B (OpMe TECTUPOBAHMUS
HIkana oueHuBaHHUS 3ager
umeeTtcs 6onee 60% mpaBUIBHBIX OTBETOB TECTA 3auér
umeeTtcst MeHee 60% MpaBUIIbHBIX OTBETOB TECTA Hezauér

Onucanue KpUTEpUEB OLICHUBAHUS JIs1 IPOBEACHMSI TEKYLIEH aTTecTaly 00yJaromuxcs 1o
mucuuruinHe «['mapasiarka» B popMe 3aiuThl 1a00paTOPHBIX paboT.

Kputepuu oneHuBanus B popme 3aLIUThHI JaOOpaTOPHBIX padoT. Tabnuua 76

Onenka Kpurtepun onenuBanus

"3aueT" BBICTABISETCS CTYJIEHTY, €CIM OH TBEPAO 3HAeT Marepuall,
IPaMOTHO M MO CYIIECTBY H3JIaraeT €ro, He JOIyCKas CYLIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIIPOCHI MO TEOPETUUECKOMN YaCTH JIabOpaTOPHO

3a4er g

paboThl, IPaBUIBHO (POPMYITUPYET LIENU U 33/1a4M J1a0OpaTOpHOH paboTHI,

MOPSAZIOK €€ BBIIOJIHEHUS, BJIaJeeT HEOOXOAUMBIMU HaBbIKAMM aHANIW3a |
MOZCIIMPOBAHHS, SKCIICPUMCHTAJILHOI'O NCCJICTOBAHU.

"He3aueT" BBICTABIIAETCS CTYIEHTY, KOTOPBIN HE 3HAET 3HAUYUTEIIBHON YacTH

Hesauer MaTepuana  JabopaTOpHOH  paboOTBl, HEYBEPEeHHO, C  OOJBIINMHU

3aTpyJIHEHUSIMU ONpeNeNseT Lead W 3aJayd J1adopaTopHOMl paloTHhI,
MOPSIOK €€ BBIIIOJIHEHNUs], HE BiaJieeT He0OX0AUMBIMU HaBBIKAMH aHAIN3a U
MOZCIIMPOBAHMSA, SKCIICPUMCHTAJIBHOI'O MCCJIICTOBaHUA

OnucaHue mKadbl U KPUTEPUEB OLICHUBAHUS JJISl MIPOBEJACHUS MPOMEXYTOUYHOM aTTeCTaluu
obyugaromuxcs o nucnuriuinae «l uapasiauka» B hopme 3adeTa.

Tabmuma 8

Onenka Kpurtepun onenuBanns
OLICHKY «3a4€T» 3aCIyKMBACT CTYACHT, IPAKTUYCCKHU IMOJTHOCTBIO
OCBOUBIINI 3HAHUS, YMEHHUS, KOMIETCHIIMHA U TEOPETUUECKUN

3a4€T
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MaTtepua, FpaMOTHO U IO CYLIECTBY M3JIaraeT ero, He JOMycKas
CYIIECTBEHHBIX HETOYHOCTEHM B OTBETE HA BOIPOC, MPABUIILHO
MPUMEHSET TEOPETUUECKHUE MOJOKEHUS MPU PEIICHUU TPAKTUYECKUX
BOITPOCOB U 33/1a4, BJIa/Ic€T HEOOXOJUMBIMU HABBIKAMH M TIPUEMaMH
MX BBINIOJTHEHUs. KoMIeTeHIIMU, 3aKpEIUIEHHBIE 33 JUCLUIUIMHOM,
c(hopMUpPOBaHBI HA YPOBHE — XOPOIIUH (CPEITHUN).

OIICHKY «He3adeT» 3aclly’KUBaeT CTYACHT, YaCTUYHO C Ipodernamu
OCBOUBIIIMN 3HAHUS, YMEHHUS, KOMIETCHIIMM U TEOPETUUYECKUUI
Marepuai, JOMyCKaeT HETOYHOCTH, HEJAOCTaTOYHO MPaBUIIbHbBIE
He3a4eT (GOpPMYJTUPOBKU, HAPYIICHUS JIOTHYECKOW IOCIEA0BAaTEIbHOCTH B
W3JIOKEHUU MPOrPaMMHOr0 Marepuana, HEKOTOPhIE MPaKTUUECKUE
HaBbIKM He cdopmupoBaHbl. KommereHnu, 3akperuiéHHBIE 3a
JUCITUTIMHOM, HE COPMUPOBAHBI.

7. YueOHO-MeTOANYeCKOe 1 MH(OPMAIMOHHOE 00ecTiedeHue TN CIUTIITUHbI
7.1 OcHoBHas1 IUTEpPaTYypa

1. Lrepenmuxt, H.B. I'mopaBimka [DnexTponHslii pecypc|: yueonuk / JI.B. Ilrepennmxr. -
OnektpoH. naaH.- Cankr-lIlerepOypr: Jlanp, 2015. — 656 c¢. - Pexum poctyma:
https://e.lanbook.com/book/64346.

2. Vxun, b.B. I'mapapnuka.: yuebnoe nocodue / b.B. Yxun. — M.: UHOPA-M, 2014 . — 464 c.

7.2 JlonoqHUTEIbHAS JJUTEpaTypa

1. Kosbeips, N.E. Tlpaktukym no ruapasiuke [Tekcr]: ydueOHO-meTomuueckoe mocooue / M.E.
Ko3zwipe, N.®. TTukanosa, H.B. Xanos.— Caunxrt-IletepOypr: Jlans, 2016. — 176 c.

2. Koseipp M.E. O6mas ruapaBmuka: Ydeono-meroauueckoe nocooue / U.E. Koswipp, N.O.
IIukanosa, A.A. Crenanos, H.B. XanoB. — M.: U3znarensctBo PTAY-MCXA, 2016. — 80 ¢

3. Uyraes P.P. l'unpasnuka (TexHudeckass mexanuka >kufkoctH) [Tekct]: yue6. mist By3os / P.P.
Uyraes. — u3z. 6-e, penpunt. — M.: 2013 . — 672 c.

7.3 HopMaTHBHBIE IPABOBBIC AKThI
Hert Heo0X0AMMOCTH MO JaHHOW AUCLUTIMHE.
7.4 MeTonnueckme yKa3aHus, peKOMEHIALHUH U IPyrue MaTepuajibl K 3aHATHAM

1. YueOHO-MeTOmMUECKOE TOocOOue K jJabopaTopHbIM paboram mo obmieit ruapasnuke / C.B.
Bepmmnuna. — M.: MI'VII, 2013 . - 125 c.

2. COopHuk 3amgaHuii 1o oOmed ruapaBiuke.. YdeOHO-Meroanmueckoe mocodue./ C.B.
Bepunauna, W.E. Koszeipp, N.®. IlukamoBa, A.A. CremanoB, H.B. Xanos. — M.:
HznarensctBo PITAY-MCXA, 2015. - 137 c..

8. Ilepeuenn pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHO ceTH « UHTEpHET,
HEe00XO0AUMBIX /IJIS1 OCBOCHM S TUCHUIIMHBI (MOXYJIA)

1. Dnexrtponno-6mbnmoreunas cucrema usgarenbctBa "JIAHB": http://www.e.lanbook.com
(OTKPBITHII TOCTYT)

2. llenrpanbnas Hayunas BuGnnorexa nmenn H.U. XKenesznosa http://www.library.timacad.ru
(OTKPBITBIM JIOCTYIT)

9. IlepeyeHb NPOrPaMMHOI0 o0ecneYeHUs] U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Her HeoOxoqumocTH.
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http://elib.ieek.timacad.ru/opac/index.php?url=/auteurs/view/17102/source:default
http://www.e.lanbook.com/
http://www.library.timacad.ru/

10. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM JIsl OCYIIeCTBJICHMSI
00pa3oBaTeIbHOIO Npolecca Mo AUCHUILINHE

Jna peanuzanuu  y4eOHOW MPOTrpaMMbl,

MeTOﬂquCKOﬁ KOHOCIIOWH IIPCIIOJaBaHUs

JTUCITUTUIMHBI, peain3yeMoil Ha Kadenape, HeoOXOIUMbI H3MEPUTEIbHBIC MPUOOPHI (TTHE30METPHI,
MaHOMETPBI, BAKyYMMETpPbI, MUKPOBEPTYIIKH, TpyOku [Iuto, mmuneHmMacutadbl, CeKyHIOMEPHI,
MEpHBIE COCYJblI, BOJOCIUBBLI-BOJIOMEPHI), JIEMOHCTPAIIMOHHBICE MOJEIH (i1 HCCIIeTOBAHUS
ypaBHeHUs1 bepHyiuin, moTepp Hanopa, MECTHBIX COMPOTUBIIEHUMN, PEKUMOB JBUKEHUS KUIKOCTH,
MCTEUYEHUS Yepe3 OTBEPCTHUsSl M HACAJKHU, THAPABIMYECKOrO yJapa), CTeH]Ibl, MAKEeThl, JIOTKA U Jp.
o0opyaoBaHue, BUACO-, KHHO- U TeJIehUIbMbI IO THIPABIUKE, KOMIUJIEKTHI IIaKaTOB.

Tabmuma 10

Caenenust 00 o0ecrie4eHHOCTH CIIEUAIM3UPOBAHHBIMYU ayAUTOPUAMH, KaONHETaMu,
JadopaTtopusimu

HaumeHnoBanue CenmHaIbHBIX

MOMeIleHU U OMeLeHUH IS

CaMOCTOSATEIbHOI padoThI (Ne
y4eOHOro Kopmyca, Ne ayinropun)

OCHAIIIEHHOCTH CIENMAJLHBIX OMEINEeHU 1
MOMelleHul 1JI CAMOCTOSATEILHONH padoThI**

1

2

yueOHas ayoumopusi 05t NPOBeOeHUst 3aHAMULL
JIeKYUOHHO20 MUna, y4eOHAs ayoumopus Ojis
2PYNNOBHIX U UHOUBUOYATILHBIX KOHCYIbMAayul,
0151 MeKywje2o KOHMpOoasi U NPOMENCYIMOUHO
ammecmayuu, yyeOnas ayoumopus o1s
nPoGedeHUst KypCo8020 NPOEKMuUposanus
(8bINOIHEHUS KYPCOBLIX pAbOM).
Yueouwiil kopnyc Ne 28, ayoumops 123

1
2

. [lapta MmonOG10K AByXMecTHas 13mT.
. Hocka mapkepnas 1mr.

yuebHas 1abopamopusi 01 NPosedeHUll
1aO0PaAMOPHBIX 3AHAMUL, HAYYHBIX
uccne008anull
Yuebnwuii xopnyc Ne 28, ayoumops 113

Jist peanuzanuy y4eOHON MPOrpaMMbl HCHOIb3YIOTCS:

II

MHUKpOBEPTYLKH, TpyOku [luTo,
CEKYHAOMEPHI, MEPHBIE COCY/IBI;

ypaBHeHusi bepHyuim, mnDoTepp Hamopa, MECTHBIX
CONPOTUBJICHUH, PEXUMOB  JBIXKEHHS  KUIKOCTH,
HUCTEUECHUS yepes OTBEpCTHUA u HacaJlKH,

TUAPABINYECKOTO yIapa);

1.

2
3
4
5.
6
7
8
9

COOTBETCTBYIOLINE U3MEPHUTENbHBIE IPUOOPHI:
bE30METPHI, MaHOMETDHI, BaKyyMMETpHI,
LIMUALEHMACIITa0BI,

JACMOHCTPAIIMOHHBIEC MOACIIN (ILJ'IH HUCCICJO0BaHUA

IUIaKaThl, CTEH[bl, MAKETHl COOPYKEHUIL;
THIPaBIMYECKHE JIOTKH, HACOCHI
BOJIOCJIMBHI-BOJIOMEPHI.

JloToK ¢ mepeMeHHBIM YKJIOHOM 111T.
(MuB.Ne410134000000106)

. Jlorok rumpaBnmueckuii 1mr. (6e3 mHB.N?)
. Maxkert coopyxeHust 1mrT. (0e3 unB.Ne)

. Hacoc 12]1-19 Ne 173 1mT. (6e3 nHB.Ne)
[Inakat 28mrt. (6e3 nHB.Ne)

. YueOHblit MakeT 43 1T. (0e3 uHB.Ne)

. Hapter 13 mr.

. Crynbs 26 wr.

. .Jlocka memoBas 1 mT.

Lenmpanvuas nayunas bubiuomexa umeHu
H.U. Kenesnosa, uumanvuwie 3avl
oubnuomexu, bubruomexa uncmumyma
Menuopayuu, 600H020 XO3UCMBA U
CMpoOUmMenbCmea, YUmanibHolll 341
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Vuebnwuii kopnyc Ne 29, ayoumopus 123

Obwescumue Nel0,11, komnama ons
CaMON0020Mo8KU

11. MeToauueckue PE€KOMEHAAIUU CTYACHTAM IO OCBOCHUI0 TUCHUIIJIHHBI

B mpouecce oOyueHus: mpuUMeHSIOTCS 0Opa3oBaTelIbHbIE TEXHOJOTHH, OOecHeuuBaroliye

pazButie W (HOPMHPOBAHHE Yy CTYIEHTOB 0OmIENPoPecCHOHANBHBIX H MPO(EeCcCCHOHATBHBIX
KOMIIETECHIINH.
OOpa3zoBarenbHbIE TEXHOJOTHH pPEaTU3yloTCs depe3 Takue (OpMbl OpraHM3aluu y4eOHOro
npoliecca, Kak JIEKIUH, 1a00opaTopHble paboThl, IPAKTUYECKHUE 3aHATHS U CAMOCTOSITENIbHAs padoTa.
Kpome BBOIHBIX U 0030PHBIX JIEKIIMH HCIIOJIB3YIOTCS MPOOJIEMHBIE JIEKLIUH, TIPH KOTOPBIX JIEKTOP
JIOKJIa/IbIBasi MPOOJIEMHYIO CUTYALUIO, aKTUBU3HUPYET MPoLecC 00yUeHUs, a TaKXKe JEKIUH JISKIUS C
3apaHee OOBsIBICHHBIMU OomIMOKaMu. B pesynbrare auanora JEKTOpa ¢ ayIUTOPHEN y CTYIEHTOB
pa3BUBAeTCA MBILIUIEHHE, MO3BOJAIOIIEE H30eXkaTh I[ACCUBHOIO BOCHPUATUS HH(pOpManuu u
COJIeCTBOBATh CBOOOTHOMY OOMEHY MHEHHSIMH.

CamocrodTenbHas paboTa CTyIeHTa HalpaBjieHa Ha U3y4YeHUE TEOPETUUECKOro MaTepuana, a
TaKXXe BBITIOJHEHUE 33aHUH, IOCTABJICHHBIX MEpe/ CTYICHTaMHU Ha JIEKIIMOHHBIX, TAOOPAaTOPHBIX U
NPAaKTUYECKUX 3aHATUH.

JIsisi TIOJTHOTO OCBOEHMSI JUCHUIUTMHBI CTYACHTAM HEOOXOJUMO BBHIOJHUTH CIEAYIOUIHE
NEeNCTBUA:

-TI0CETUTH KyPC JIEKIHA, Ha KOTOPBIX OYIyT MOIPOOHO paCKPHITHl OCHOBHBIE TEMBI H3y4aeMOi
JUCLHUIUIMHBL, JAaHbl PEKOMEHJALMU MO CaMOCTOATENbHOW mnoarotoBke. llpu mnpocmymmBaHun
JEKIMA Kypca HE0OXOAUMO COCTaBUTh KOHCIEKT JICKIIMH, KOTOPBIN MPOBEPSIETCS MPerojaBaTeieM
BO BpeMsl IIpHe€Ma pacueTHO-TpapuuecKoi paboThlI.

- BBITIOJIHUATE JTAOOpaTOpHBIN MpakTHKyM. [locemenne 1abopaTopHbIX paboOT 00s3aTEIBHO.

- CaMOCTOSATENBHO MOATOTOBUTHCS K Kax/10i JabopaTopHoil pabote B TpeOyeMoM oObeme:
IPOCMOTPETh MaTepHabl 3aHATHS, M3YYHTh METOIUYECKHE YKa3aHUs, M3yYUTh HEOOXOIUMBIH
TEOpPEeTUYECKUI MaTepHal.

- BBITIOJIHUTH pacueTHO-Tpaduueckyro padboTy

- 0OpPMHUTBH KypHaI Ja00paTOPHBIX PadoOT.

- BBITIOJTHUTH TECTUPOBAHUE TI0 KAXKIOW TEME.

- 3alUTUTh pacueTHO-TpapruecKyro padboTy

- 3aIUTUTH JIabopaTOpHbIE PAOOTHI.

Paboueli nmporpaMmMoi JUCHHUIUIMHBI JUIsl CTYIEHTOB B KadeCTBE CaMOCTOSATENbHOM paboThI
PEIyCMOTPEHO:

- [loBTOpeHue 1 aHaIU3 JIGKLIMOHHOTO MaTepuaa,;

-popaboTKa JOMOTHUTEIBHBIX TEOPETHUECKUX BOIIPOCOB MO OTJEIBFHBIM pa3/iesiaM Kypca 1o
TEKyIllEMY MaTepHay;

- IOATOTOBKA K BBINOJIHEHUIO Ja00paTOPHBIX padoT;

- oopmIIeHHE KypHasa 1a00paTOPHBIX padoT;

- BBITIOJTHEHUE pacueTHO-Tpadpuueckoi paboThI;

Texyuuii KOHTPOJIb OCYLIECTBISIETCS C TOMOUIBIO CIEAYIONINX (POpM: yUeT nocenieHuit 1 paboTsl Ha
JEKIIMOHHBIX ¥ TIPAKTUYECKUX 3aHATHIX. BEIMONHEHNE J1a00paTOPHBIX pPadOT, BBITOIHEHHE
pacueTHO-rpaduvecKkoil paboThI.

B pesynprare m3ydeHus Kypca CTYACHT JOJDKEH TMO3HATh OCHOBHBIC 3aKOHBI W METOJIBI
pacyeToB B 00JaCTH THAPABIMKHM, HAYYUTbCS WX TNPUMEHATH MPH PEIICHUH PA3TUYHBIX
npakThueckux 3amad. OCHOBHOM (OpMO 3aHATHI MO M3YUYEHHUIO Kypca SBIISIOTCS J1a00paToOpHBIE U
NpaKTUYEeCKHE 3aHATHS, CaMOCTOsATENbHAs paboTa cTyJIeHTa Haj ydeOHo#l nurtepatypoi. o
IK3aMEHAIIMOHHON CECCHH CTYCHT JOJDKEH BBITIONHUATE M CAATh PacYeTHO-TPaUIecKyIo padboTy.

CryneHTsl, He MpolIeanme codece0BaHue MO BBIMOJIHEHHON pacyeTHO-TpapuuecKoi paboThl

Y HE BBITIOJIHUBIINE OTYET IO JTJa0OpaTOPHBIM paboTaMm, K 3a4eTy HE JIOMyCKaITCs.
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Buasbl u popmbl 0TPadOTKH NPONMYIIEHHBIX 3aAHATHI

CrymeHT, TPONMyCTUBIIMKA JIa0OpaTOpPHBIC 3aHATHS 00s3aH B CPOK, YCTaHOBJICHHBIN
npenogaBareneM oTpadoTaTh JaHHBIN BUJ 3aHATHUS IyTEM BBIMOJIHEHUS Ta00OPATOPHOI paboThI U ee
3aLUTHI.

12. MeToaguuyeckue peKOMeHIAUM NPENnoJaBATE/IsIM 10 OPraHu3aluu 00y4eHus Mo
JTUCIHUILINHE

Ha xadenpe npu npenojaBaHuy TUCHMITIIMHBI IPUMEHSIOTCS CIEAYIOIINE METOIbl 00yUYeHUS
CTYZCHTOB: YCTHOE U3JIOKEHHE y4eOHOro MaTepuasa, COIpOBOXKIAEMOE MIOKa30M U JIeMOHCTparuei
MAaKeTOB, IUIAKAaTOB; BBIIIOJIHEHUE JJAOOPATOPHBIX PabOT CTYIEHTAMHU; CaMOCTOATEIbHOE U3Yy4YEeHUE
CTyACHTAaMH  y4yeOHOro MaTepualia 10 PEKOMEHJIOBAHHOW  JHMTEpaType;  BHIIOJIHEHHUE
WH/MBUYaIbHOTO 3aJlaHUsI CTYJCHTaMH, KypCOBOM pabOTHI.

Bri6op MeTomoB mpoBeneHHsS 3aHATHI OOYCIOBICH Y4YEOHBIMH UENSMH, COJEpKaHHEM
y4eOHOro MaTepuasia, BpEMEHEM, OTBOJMMBIM Ha 3aHATHs. Ha 3aHATHSIX B TECHOM COYETaHUU
INPUMEHSETCS HECKOJIBKO METO/OB, OJWH M3 KOTOPBIX BBICTymaer BeaymmM. OH ompenenser
HOCTPOCHUE U BUJI 3aHATUH.

Teopernueckue 3HaHMS, TOTYUYCHHBIE CTYJCHTaMH TPU CAMOCTOSITEIHHOM M3yYEHHH Kypca
0 JINTepaTyPHBIM UCTOUHUKAM, 3aKPEIUIAIOTCS IPU BBIIIOJIHEHUH J1a00paTOPHBIX paboT U pacyeTHO-
rpaduveckoit paboThl.

[Ipy BbIMONIHEHMM pacyeTHO-rpaduyeckoll paboThl oOpamiaercss oco0oe BHUMaHHME Ha
BBIPAOOTKY y CTYZICHTOB YMEHHSI TIOJIb30BATHCS CIIPABOYHOMN JIUTEPATYPOid, TPAMOTHO BBHITIOIHATD U
0(OPMIIATh HHKEHEPHBIE PACUEThl U YEPTEKU M YMEHUS BBIIIOJIHATh OTYETHBIE JOKYMEHTHI B CPOK U
C BBICOKHM Ka4€CTBOM.

K cpenctBam o00y4eHus IO JaHHOW JUCHMIUIMHE OTHOCSTCSA: peub MperojaBaTens;
TEXHUYECKHE CpEICTBA OOYYEHHUS: [I0CKA, I[IBETHBIE MapKEphl, SJIEKTPOHHO-BBIYHCIUTEIbHAS
TEXHUKA, TEMAaTUUYECKUE MAaTepUabl K NPAKTUYECKUM 3aHATUAM (IIPE3EHTALMM), MAKETbI, CTCH]IBI,
IUTaKaThl W JIPyTHe HArJsIHbIE MOCOOMs; JabopaTopHbIE CTEHIbl M YCTaHOBKH B JabopaTopuu
«'unpaBaukny»; yaeOHUKH, YICOHBIC TTOCOOHS.

Ha 3aHATHAX 1O JUCHMIUIMHE TOJDKHBI HIMPOKO HCIONB30BAThCS PAa3HOOOpPA3HbBIE CPEACTBa
o0yueHwus, crocoOcTByoIME 00siee TOTHOMY U MPABUJIBHOMY MOHUMAHUIO TEMBI MPAKTHUYECKOTO
WIIH JTa0OPaTOPHOTO 3aHATHSI, a TAK)KE BBIPAOOTKE KOHCTPYKTOPCKUX HABBIKOB.

LlenssmMu mpoBeneHHsT 1a0OpaTOPHBIX pPabOT SBIAIOTCA: YCTaHOBJEHHE CBs3€l Teopuu ¢
NPakTUKOH B (OopMe OSKCIEPHUMEHTAILHOTO TOATBEPKACHUS TOJOKEHHI TEOpHH;, OOydeHHe
CTYZCHTOB YMEHMIO aHAJIM3UPOBATH MOITY4YEHHBIE PE3yJIbTaThl; KOHTPOJIb CAMOCTOATENBbHOM paboThI
CTYACHTOB 10 OCBOCHUIO Kypca; 00ydeHHe HaBbIKaM MPOopeCCHOHATBHON A TEIIbHOCTH.

[lenmn mabopaTOpHOTO MPAKTUKyMa JIOCTUTAIOTCS HAWIYYIINM OOpa3oM B TOM ciydae, eClid
BBIMOJIHEHUIO SKCIIEPUMEHTa MpPEIIEeCTBYET ONpeAeSeHHas NOJArOTOBUTENbHAsl BHEAyIUTOpHas
paborta. IlosTomMy mperonaBaTens 00s3aH JTOBECTH JIO BCEX CTYIEHTOB TpadUK BBITOTHEHHS
71a00paTOpHBIX paboT ¢ TeM, 4TOOBl OHM MOTJIM 3aHUMATHCS LIE€JI€HANPABICHHON CaMOCTOSATEIbHON
paboToii.

Ha xadenpe npu npenosaBaHuM JUCHUIUIMHBI IPUMEHSIOTCS CIIEAYIOLINE METO bl 00yUYeHUs
CTYZICHTOB: YCTHOE M3JIOKEHHE y4eOHOro MaTepHaia, COIPOBOXKIAEMOE IMMOKA30M U JeMOHCTPAIHi
MaKeTOB, IJIAKAaTOB; BBIIIOJHEHUE JIA0OPATOPHBIX pabOT CTy/IEHTAMHU; CaMOCTOSATEIbHOE U3YyUYEeHUE
CTyACHTAaMH y4eOHOTo Marepuaja 10 PEKOMEHIOBAaHHOW JIMTEpaType; BBHIMOJHEHUE PacYeTHO-
rpaduieckoil paboThl CTyI€HTaMHU.

B Meronuueckux ykazaHMsX K Ja0opaTOpHbIM paboTaM 1O Yy4eOHOW JUCIUILIMHE
«I'unpaBnukay, pa3paboTaHHBIX Ha Kadeape, TalTcs 00le TEOPETUYECKHE CBEACHUS TI0 TeMaM,
OTHCaHMsI JIA0OPATOPHBIX YCTAaHOBOK W METOJIHMKA TpoBeneHUs pador. OOmme TeopeTHIecKue
CBEJICHUS, IPEJCTAaBICHHbIE B KAXKJ0U paboTe, JaHbl KPATKO M OCBEIIAIOT COAECP KaHUE TEMBI TOJIBKO
B TIpeJieax JaHHOM 1abopaTopHoil paboThl. B onucanusax 1a0opaTOpHbIX YCTaHOBOK MPUBEACHBI UX
CXEMBI U NMOPSI0K paboThl HA yCTaHOBKAX.
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B Merogmuecknx yKa3aHUSX YCTAHOBJIEH MOPSIOK BBIOJHEHHS JIAOOPAaTOPHBIX paboT,
NPUBEJICHBI JKypHAJIbl M3MEpeHH U 00paOOTKH IMOJydyaeMbIX JaHHBIX. MeEToaMKa COCTaBleHa ¢
YUETOM CaMOCTOSITEIBHOTO BBINOJHEHUS CTyJIEHTAaMH Ja0OpaTOPHBIX PabdOT Ha YCTaHOBKAaX IOA
PYKOBOJICTBOM TpENOIaBaTEs

Pacuetno-rpadudeckas pabora HaueneHa Ha MOBBIIEHHE () (HEKTHBHOCTH U MPAKTHYECKOM
HANpaBICHHOCTH  OOYyYEHHUs CTYyACHTOB. BrpimonHenue  pacueTHO-rpaduyeckoii  pabOTHI
CIOCOOCTBYET BHIPAOOTKE HABBIKOB B IPUHITHN OOOCHOBAHHBIX HHKEHEPHO-TEXHUYECKUX PELICHUI.
BrimomHsiercst 17151 MPOBEPKH CTENIEHH YCBOSHHSI TEKYIIIETO Y4eOHOTO MaTepuaia.

K pacuerHO-rpaduyeckoii paboTe JaroTcs METOAMYECKNE YKA3aHHUS K PEIICHHIO 3a7a4.

OOyuaromuecsi, B 4achl CaMOCTOATENILHOM pabOThI, 3HAKOMATCS C 3aJaHHEM, H3ydaroT
PEKOMEHIOBAaHHYIO U YYEOHYIO JIUTEPATYpy.

Kontponbs cremeHn ycBOEHHs ydeOHOTO Marepuana IPOBOAMUTCS METOAOM IPOBEPKH
NPaBIJILHOCTH BBIOJTHEHHS MHIUBHUIYaTbHBIX 3aJJaHul (pacueTHO-rpaduuecKkoil paboThl)

Bce oTMeueHHbBIE pEIeH3eHTOM OIIMOKH JJOJKHBI OBITh CIPABJICHBI, a CCIaHHBIE YKa3aHUS
BBITTOJTHEHBI.

[Ipu BBIMONTHEHWH pacdyeTHO-rpaduvecKoil paboThl oOpamaercs ocob0e BHUMaHHE Ha
BBIPA0OTKY Y CTYJICHTOB YMEHHS MOJIb30BAThCS CHPABOYHOM JTUTEPATYPOil, FPAMOTHO BBIIOJHATH U
0(pOPMIISATH pacyeThl U yMEHHUE BBITIOJIHITH OTYETHBIE JOKYMEHTEI.

K 3adety cTyneHT pomycKaeTcst TOIBKO MOCIIE 3alIUThl PACYETHO-TPapHUECKON pabOoTHI.

Bribop MeTomoB mpoBeneHHs 3aHATHH OOYCIIOBIIEH YYEOHBIMHU IIETSIMH, COJCpPKAHUEM
y4eOHOrO MaTepuaia, BPEMEHEM, OTBOAMMBIM Ha 3aHATHA. Ha 3aHATHSIX B TECHOM COYETaHHH
NPUMEHSETCS HECKOJIBKO METOMOB, OJAWH M3 KOTOPBHIX BBICTymaer BeaymmM. OH ompenenser
HOCTPOCHHE U BH/| 3aHATHH.

Ha 3ansfTHsSX 10 JUCHMIUIMHE JOJDKHBI IIUPOKO HCIONB30BAThCA PasHOOOpa3HbIe
MHTEPAaKTUBHBIC CPEICTBA OOYYEHHs, CIIOCOOCTBYIOIIME Oojiee IOJHOMY H HPaBHIBHOMY
MOHUMaHHIO TEMbI TPAKTUIECKOTO 3aHATHSI, a TAK)KE BEIPAOOTKE HABBIKOB M YMEHUH 00y4JarOIerocs.
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PELHEH3USA

Ha pa0o4y10 NporpaMmy JA¥CHHUILIMHBI
b1.0.21 I'mapasiauka OIIOII BO
no HanpasJjenuio 35.03.11 'mapomenuopanus
HanpasJieHHOCTh: [IpoekTHpoBaHNe U CTPOUTENHCTBO IHIPOMETHOPATUBHBIX CHCTEM
(xBannpukanus BbINYCKHUKA-0aKaJIaBp)

XanosbsiM H.B. npodeccopom, 3aBenyromum kadenpbl THAPOTEXHUIECKOTO CTpOUTeNbCTBa, PITAY—
MCXA uMm. K.A. TumupszeBa (manee Mo TEKCTy PELEH3EHT), MPOBEJEHA pEIeH3Hus padodeid
nporpammsl ucuuiuingsl «I uapasauka» OITOIT BO no nanpasnenuto 35.03.11 I'magpomennopanus,
HanpaBleHHOCTh:  IIpoekTHpoBaHHE W CTPOUTENIBCTBO  TIMIAPOMEIHMOPATHBHBIX  CHUCTEM
(kBaym(uUKayMs BbITYCKHUKA-0akanaBp), pa3pabOTaHHOW B HMHCTUTYTE MEJIMOPAIMH, BOIHOTO
xo3stiicTBa U ctpoutenabcTBa uMeHn A.H. Koctakosa, ®T'BOY BO «Poccuiickuii rocyaapCTBEHHbIM
arpapubiii yausepcuteT — MCXA nmenu K.A. TumupsseBay», Ha kadenpe ruIpaBIuKu, THIPOIOTHA
U yIpaBJIeHUs] BOJHBIMU pecypcami (pa3zpabdorunk: Ko3eipe puna EBrenbeBHa, 101eHT Kadeapsl,
KaHJuJaT TEXHUYECKUX HayK.).

PaccmoTpeB pe/icTaBieHHbIE HA PELEH3UI0 MaTeprallbl, PELIEH3EHT IpULIeT K CIeIyIOIUM
BBIBOJIAM:

1. [IpenpsiBienHass pabodas mporpamma JUCHMIUIMHBL «['MapaBiuka» (znanee Mo TEKCTy
[Iporpamma) coomeemcmesyem tpedboBanusim OI'OC no nanpasnenuto 35.03.11 'mapomenuopanms
codeporcum BCe OCHOBHBIE pa3fiesibl, coomeemcmayem TpeOOBaHUSAM K HOPMAaTUBHO-METOINYECKUM
JIOKYMEHTaM.

2. IlpencraBnennas B Ilporpamme akmyansnocms y4eOHOW IUCUUIUIMHBL B paMKax
peamuzauuu OIIOII BO ne noonesxcum comuenuro — MUACUUILUIMHA OTHOCUTCS K Oa3MCHOM 4YacTu
yueOHoro nukia — b1.

3. IlpencraBnennsle B [lporpamme wuenu RUCUUIUIMHBL coomeemcmeyiom TPeOOBAHUAM
®I'OC nanpasnenus 35.03.11 'magpomenuoparusi.

4. B coorBerctBun c¢ Ilporpammoii 3a nucuumnHoi «l'uiapaBnuka» 3akperuieHo 4
Komnemenyuu. JlucuunnuHa «['mapaBiauka» W OpeacTaBieHHas  llporpamma  cnocobua
peanu306ams UX B OOBbSBICHHBIX TPEOOBAHUSX.

5. Pesynomamul o0yuenus, npeacTaBieHHble B [IporpamMme B KaTeropusx 3HaTh, YMETh,
BIAJIETh coomeemcmeyom crneuuduKke W COAEPKAHUIO JUCLHUIUIMHBI U JeMOHCmPUpylom
603MOUCHOCHb TIOTYUYEHUS 3asBICHHBIX PE3YJIbTATOB.

6. O6mas Tpya0€MKOCTh TUCHUIUIMHBI «[HapaBnuka» cocraBiseT 3 3a4€THBIX €IUHUIIBI
(108 gaca).

7. WndopMaius O B3aMMOCBA3M M3Y4YaeMbIX JUCHUIUIMH U BOIPOCAM HUCKIIOYEHHS
nyOJIMpOBaHUS B COJAEPKAaHUM JUCHUIUIMH coomeemcmeyem JEeUCTBUTEIBHOCTH. JucHumiInHa
«I'mppaBaukay B3aumocBsizaHa ¢ apyrumu gucuurmuimHamMu OINOIT BO u YueGHoro miana mo
HanpasieHuto 35.03.11 T'mapomenuopanuss U BO3MOXKHOCTb JyOJIMpPOBaHUS B COJAEpKaAHUU
OTCYTCTBYET.

8. IlpencraBnennas  IIporpamMma  mpeamosnaraeT — HMCIOJNb30BAHME  COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJOTUHM, HCHOJb3yeMble MpPU pealnu3alii pPa3IUYHBIX BHUJIOB Yy4eOHOMU
pabotbl. @opMbI 00pa30oBaTEIbHBIX TEXHOJIOTHI coomeemcmayom ciennuke AUCHUTUINHBL

9. IlporpamMma aucuumiuHbel «['WapaBIvMKa» NpeanojiaraeT 3aHsATHS B HMHTEPAKTUBHOU
dopme.

10. Bungel, coxepxanue U TPYIJOEMKOCTh CaMOCTOSITEILHOM pabOTBHl  CTYJIEHTOB,
npezcraBieHHble B IIporpamme, coomeemcmeyiom TpeOOBaHUSM K TOATOTOBKE BBITYCKHUKOB,
coxpepxammmcst Bo @I'OC BO nanpasienns 35.03.11 ['mapomennopanus.

11. IlpeacraBiennsie U onucanubie B [Iporpamme popmbl mekyujeri OeHKH 3HaAHUN (yder
nocemeHnii u paboThl HAa MPAKTUYECKUX U JAa0OpaTOPHBIX 3aHATHUSAX, BBIOJHEHUWE W 3alluTa
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nabopaTtopHEIX  paboT,  MpoBeeHHe TECTHPOBaHHUs,  pacueTHO-rpaduueckas  paGota),
coomeemcmeyiom CenHpHKe AMCUUILTHHEL H TPeGOBAHMSM K BBITTY CKHHKAM.

®opma POMEKYTOUHOTO KOHTPOJIS 3HAHHH CTYHEHTOB, npeaycmorpenHas lIporpammoi,
OCYINECTBIACTCS B hOpMe 3a4eTa, UTO Coomeememeyem CTarycy JUCIMIIIMHBL, KaK JHCIHIITHHEI
OasucHol yacTH yyebHoro rukiaa — b1 ®rOC Hanpasnenns 35.03.11 Mnapomennoparnus.

12. ®opMBI OLIEHKH 3HAHHIA, IPEICTABIEHHbIE B IIporpamme, coomeememeyiom crenHdure
JMCIHUIUIMHEL H TPEOOBAHUSAM K BBIIYCKHHKAM.

13. YueGHo-MeTomueckoe  ofecnevenne  UCHMILIMHLL IPEJCTABICHO:  OCHOBHOIA
mmtepatypodi — 2 ucrounmka (1- GasoBblii y4yeGHHK), MOMONHHTEILHOIN auTeparypod — 3
HaumeHoBanus, VHTepHeT-pecypcsl — 2 HCTOMHHKA W coomeemcemevem tpebosanusim PI'OC
Harnpasienus 35.03.11 I'mapomenuopars.

14. MarepnaneHO-TEXHHYECKOe ObOeceyeHne AUCHHIUIAHBL  COOTBETCTBYET CHenmpuKe
AMCIHIUINHBL «'HpaBaHKa»y 1 06eCIeUHBaeT HCIOMb30BAHNE COBPEMEHHBIX 00pa3oBaTelIbHBIX, B
TOM YHCJIC HHTEPAKTHBHBIX METOIOB 00yUeHH s,

I5. Metonudeckne  peKOMEHJAIMH  CTYICHTAM M METOJHYecKHe PEKOMEH/IaluH
TPCHOAABATE/IAM 110 OPraHU3aliK 00yYeHHs M0 JIMCUHMIUIHHE JAl0T NIPECTABJICHHE O cnenugpuke
00yuenns no aucnuumHe «HapasmKay.

OBIIUE BBIBO/IbI

Ha ocrnoBanuu mpoBeZIeHHON penensnu MOXHO ceaTh 3aKioYeH e, YTo XapakTep, CTpyKTypa H
coaepxanue paboveil MpoOrpaMMbl JIHCIHILTHHLL «l'mapasankay OINOIT BO no mampasieHwuio
35.03.11  Tmmpomenuopaius,  HaIpaBICHHOCTH: [IpoextnpoBanne u  crpomTeNHLCTBO
PHIPOMETHOPATHBHBIX CHCTEM (KBAM(HKAIIHS BHITY CKHHKa-Gakamasp), paspaborannas Ha kadespe
PHAPABITHKH, THAPOJIOTHH  YNPAB/ICHHs BOJHBIMH PECYPCAMH, JOUEHTOM Kadeipsl, KaHIuIaToM
TexHuyeckux Hayk Koseipp HW.E., coorerctByer TpeGosanmsm OI'OC BO COBPEMEHHBIM
TpeOOBAHUAM SKOHOMHKH, PBIHKA TPYJa W IO3BOJIHT IpH e peanus3aluil ycleuHo o0ecrneydTs
(hopmupoBanHe 3asBIEHHEIX KOMIETEHIIHI],

Penensent: Xanos H.B. npodeccop xadempsi THIPOTEXHHYECKOro crpouTenbersa PLAY-

MCXA umenn K. A. Tumupssesa, 1.1.0 o i,
/// o s G 2023 T.
ey
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