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AHHOTANUA

paboyeii mporpaMMbl y4eOHOM JUCHUIJIMHBI
b1.0.21 I'uapaBianka
JJIS1 MOATOTOBKH 0akajaBpoB no Hanpajenuio 35.03.11 M'mapomennopanus
HanpaBJjeHHocTH ['uapomesnopamnus,
MexaHu3anusi ¥ aBTOMATU3AIUA THAPOMETHOPATUBHBIX padoT

Heab ocBOCHUS MUCHMILVIMHBI:. [[ebr0 OCBOCHUS OTUCHMIUIMHBI «I WIpaBIMKa» SBISETCA
OCBOEHHUE CTYIEHTAaMHU TEOPETUYECKUX M MPAKTHUECKUX 3HAHUM O 3aKOHAX MOKOS M ABMXKECHHUS
KUAKOCTH, COCTaBJSIIOIIME OCHOBY pacyeTa THUIPABIMYECKUX CUCTEM U COOPYKEHMMU
npuoOpeTeHne yMEHH U  HaBBIKOB B o0JacTd TUAPOMENUOPALMU S MPUHATHS
npo(ecCHOHANBHBIX  PEIIEHUH TpU  TMPOCKTHPOBAHUHM, CTPOUTEIBCTBE H  OKCIUTyaTallUH
WHXEHEPHBIX COOPY>KEHUI, UX KOHCTPYKTHUBHBIX 3JIEMEHTOB.

MecTo aucuMNJMHBI B y4eOHOM IJIaHe: UCIMIUIMHA BKJIIOYeHAa B 0a30ByI0 4YacTb
y4eOHOTO IJ1aHa Mo HampasieHuto noarotosku 35.03.11 I'mapomenropanusi.

TpeGoBanuss K pe3yJbTaTaM OCBOEHUSI [IMCHUILUIMHBI: B pE3yJIbTaTe OCBOCHUSA
JTUCIUIUIMHEL opMupyroTcst cineayromue kommnerennun: YK-1.3; OINIK-1.1; OIIK-1.2; ITKoc-6.1;
[1IKoc-6.2; ITKoc-7.1.

Kparkoe conepxanue agucuumiuebl: [lpeamer  ruapasnuku.  ['mapocraTtuka.
JuddepennmanbHoe ypaBHEHHE PaBHOBECHS )KHIKOCTH U Ta3a (ypaBHeHHE Diisiepa). AOCOIIOTHOE,
U30BITOYHOE W BaKyymMMeTpudeckoe maBieHue. Cuina HaBIICHUs >KUIKOCTH HA MPOU3BOIBHO
OpUEHTUPOBAaHHYIO TOBepxHOCTh. Cuila JaBlieHHS HAa LWIMHApPUYECKHUE NoBepxHocTu. LleHTp
naBienus. CrocoObl omucanust KuAKocTH. Kiaccudukanuss BHIOB JIBIKEHUS KHIIKOCTH.
['unpaBnuyeckue XapakTepUCTHKU [UIsl TOTOKA KHUAKOCTU. YPaBHEHHE HEPa3pbhIBHOCTH IIpU
ycTaHOBUBIIEMCST JBUkeHUU. JluddepeHinanbaple YpaBHCHHUS JBMKCHUS HEBSI3KOW JKUIKOCTH
(ypaBHeHust Ditniepa). HTerpan bepHyiau 171 yCTaHOBUBIIETOCS JTBUYKSHUSI HEBSI3KOM YKHIKOCTH.
VYpaBHeHue bepHymn g DJIEMEHTapHOM CTPYHMKM HEBS3KOM U HEC)KMMAEMOM KUIKOCTH.
VYpaBHenue bepHymM Ui MOTOKa peadbHOM JKUIKOCTH, ra3a W ero uHrepnperanuu. [lotepu
Haropa W QopMynsl s uX ompeneneHus. OCHOBHOE ypaBHEHHUE PAaBHOMEPHOTO IBUKCHHS.
Koaddumument le3n u hopmynsl 1is ero onpenencHus. JlaMuHapHBIA U TYpOYJICHTHBIA PEKUMBI
JIBUKEHHS KuIKocTH. [loTepu Hamopa mpu JIaMUHAPHOM U TYpOYJICHTHOM pPEXUMAaXxX IBUKCHHSL.
['unpaBnuuecku rinajgkue W miepoxoBaThle cTeHkH. Koaddumment Jlapcu npu 1aMUHApHOM H
TypOyJIECHTHOM pEeXHUMax JIBIKCHHS. VcTedeHHe uepe3 Mallble OTBEPCTHS B TOHKOW CTEHKE,
HACaJIKM, KOPOTKUE TPYObI MPHU MOCTOSHHOM U MPH IEpeMeHHOM Hamope. Pacuer runpaBnnuecku
JUTMHHBIX TPYOOIIPOBOJIOB MPHU MOCIEAOBATEIHFHOM W MapauIeTbHOM COeAMHEHUsx Tpyd. Pacuer
TpyOOIIpOBOJIa C HEMIPEPHIBHBIM U3MEHEHUEM pacxoja Mo AiauHe. ['uapaBnudeckuil yaap B TpyOax.
®opmyna H.E. XKykoBckoro. CkopocTh pacnpocTpaHeHusl ynapHoW BOjiHbL. IIpsimoii u Henpsimoit
TUAPABIMYECKU ynap MpU 33JaHHOM 3aKOHE 3aKpbITUS 3aABMKKH. JluarpamMma H3MeEHEHHUs
JABJICHUS Y 3a]IBUXKKH.

Oo61mas TpynoemMkocTs Aucuuniannbi: 108 yaca (3 3a4. exn.)

IIpoMeKyTOYHBIN KOHTPOJIb: 3aUeT.

1. Ilesib 0ocBOEHUS AMCIUTIIIMHBI

Ienpto ocBoeHUs aucUMIUIMHBL «['WapaBinKa» SABIAETCA OCBOCHUE CTYIAEHTaMU
TEOPETUYECKUX U IPAKTUYECKUX 3HAHUN O 3aKOHAX IOKOS U JABM)KCHUS JKUIKOCTH, COCTaBIISIOILINE
OCHOBY pacueTa TUAPABIMYECKUX CHCTEM M COOPYKEHHMH M MpuoOpeTeHHe YMEHHH M HaBBHIKOB B
00J1aCTH TUAPOMENHOPALMH I MPUHATHS NPOPECCUOHATIBHBIX PELICHUH NMPU NMPOESKTUPOBAHUH,
CTPOUTEIILCTBE U DKCIUTyaTalluy UHKEHEPHBIX COOPYKEHUM, UX KOHCTPYKTUBHBIX 3JIEMEHTOB.
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2. MecTo 1ucHMILIMHBI B Y4eOHOM mpoiecce

JucuuruinHa «[ uapaBiuka» BKIIOYEHA B 00s3aTENbHBIM MEpedYeHb JAUCHUIUIMH Y4eOHOTO
riaHa 6a3oBoit yactu. ucuurnHa «[ ' uapaBinka» peaausyercs B COOTBETCTBUH C TPEOOBaHUAMU
@I'OC, OIIOII BO u Yue6Horo miana no Hanpasieauio 35.03.11 'uapomenuopanus.

[TpeniecTByOmUMU KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs IUCIHILINHA
«'mapaBnuka» sBusiorcsa: Marematnka, ®@usuka, Mexanuka, ['mapornorusi, BomocHabxxenue u
BOJIOOTBEJICHUE C OCHOBaMH I'MIPABIINKH.

Jucuunnuaa «['uapaBivka» SBISETCS OCHOBONOJATAIOUIEH I HM3Yy4YEHHUs CIEAYFOIIMX

muciumuinH: 'mapasnuka coopyxenuii, Hacocsl m HacocHble ycTaHOBKH, COOpYKEHHUS CHCTEM
BOJIOCHaOXXeHusT U BoJooTBeAeHus, llpuponononb3oBanue, ['uapaBiauueckue  MaIIUHBL,
Menuopanus 3eMelb.
Oco0eHHOCTh JUCIHUIUIMHBI 3aKJII0YAeTCsl B TOM, YTO THUPABIMKA MPEACTaBIIseT cOOOHW OCHOBY IS
MH)KEHEPHBIX pACu€TOB BO MHOTHUX O0JACTSIX TEXHUKU. B yacTHOCTH, 3HaAHHE 3aKOHOB T'HJIPABIUKU
HEOOXOUMO Il PEIICHWs MHOTHX 3a7ad B 00JacTH CTPOMTENIBCTBA: pacdeTra TPYyOONpOBOIOB
pa3IMYHOrO Ha3HA4YeHHUs, pacueTa KaHajoB, BOJOCOPOCHBIX M JAPYTUX THUIAPOTEXHUUECKHX
COOPY>KEHUH.

Pabouast mporpamMma quctuIuiMHbl «[ UaApaBiIvKay A7 MHBAJIUAOB U JIUI] C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMH ~ 3/I0pOBbsSl  pa3pabaTbiBaeTcs HMHAMBHUIYAbBHO C Y4Y€TOM OCOOEHHOCTel
NCUXO(DHU3UUECKOTO Pa3BUTHs, WHAMBHUIYAIbHBIX BO3MOXKHOCTEH M COCTOSHHS 3J0POBBSI TaKHX
oOydJaronuxcs.

3. Ilepevyenp NJIaHMPYEeMBbIX Pe3yJbTATOB 00y4eHH MO IMCUMUILIUHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHS 00Pa30BaTeJIbHOM MPOrpaMMbl

W3ydenne naHHON yueOHON NUCHMIUIMHBI HAmpaBlIeHO HAa (OPMHUPOBAHHE Yy OOyYarOIIUXCS
KOMITETECHIINH, MPEJICTaBICHHBIX B Ta0OmwuIle 1.



TpeOoBaHus K pe3yibTaTaM OCBOEHUS Y4eOHOM I CIUNINHbBI

Tabmura 1

B pesynbrare uzyuenus: yueOHON AUCIUIUIMHBI O0yUYarOIUecs: JOJIKHBI:

No | AHnexc Conepxanue
~ | xommere | KOMIETEHIIUU NuankaTopst
/11 H-IMH | (wiu eé yacTi) KOMITCTCHIIMH 3HATh YMETh BIA/ICTh
(st 3++)
1 VK 1 Cnocoben VK 1.3 Brnaneuue
OCYIIECTBIISATh HABBIKAMHU HaXO0XKJICHUS VICIONE30BATE SHAHMS Bragers MeTogamu
TTOUCK, BO3MOJKHBIX BapHAHTOB 3 OCHOBHBIX 32KOHOB nmory4eHus, 00paboTKu
KPUTUYCCKUI pelIeHus 3a/1a4H, HaTb TCOPCTHACCKUC | | e rathky 1 aHaJIM3a Pe3yIIbTaTOB
AHAJIU3 M CUHTE3 | OLICHHUBAs UX OCHOBBL M METOIBL PACHETA | oo mmamuky, permaTs TUIPAaBIMYECKHX PACUETOB,
I/IH(bOpMauI/II/I, JTOCTOUHCTBA U :Iizgz:;i;emnx TEOPETUYECKUE 3aJa4U U HaBbIKaAMH HaXOKACHU
NPUMEHATD HEJOCTaTKHU. HapaMeTpoB npu IPOBOIUTH THIPABINYECCKHEC BO3MOXXHBIX BApUAHTOB
CHUCTCMHBIN DABHOBECHH M JBHKEHUH pacyeThbl JJICMCHTOB penieHus 3aga4, OLCHUBAsA
MOIXOJT JUTS JKHIKOCTH. MEJIMOPATUBHBIX CUCTEM U WX IOCTOMHCTBA U
peleHus THAPOTEXHUHYCCKIX HEJIOCTATKH.
MOCTABIIEHHBIX COOpYKCHIH
3azaqy
2 OIK-1 Cnocoben OIIK -1.1 YMmeHue Braners MmeTomamMu
y4acTBOBATh B HCIIOJIB30BATh OCHOBHBIC |3 o0 o o Hcrionp30BaTh 3HAHUS MaTeMaTUYeCKOro aHajin3a
OCYILIECTBICHUHI 3aKOHBI 3aKOHOMEPHOCTH OCHOBHBIX 3aKOHOB 1 MOJICTTUPOBaHUS,
TEXHOJIOTHYECKUX | €CTECTBEHHOHAYYHBIX PaBHOBECHs M IBWKeHNsi | TAAPOCTATHKH M METOAaMH IIPOBEICHUS
IIPpOLECCOB I10 AUCHUILIWH OJI1 PECIICHUA )I(PIZ[KOCTCﬁ; MPUHLINIIBI TUAPOAWMHAMHUKH IIPU PCIICHUH _]]a6opaT0pHHX
HHKEHEPHBIM Hay4YHO- paboTs! IPUOOPOB IS TCOPETUIECKUE 3a/1a1H THAPaBINYECKUX
U3BICKAaHUSIM, HCCIIEIOBATEIbCKIX, M3MEpeHHH uccaeaoBaHui, 00paboTKH
IPOCKTUPOBAHUIO, | IIPOEKTHBIX U TUAPABIHYICCKIX W aHAJIM3a UX PE3yJIbTaToB.
CTPOUTENILCTBY, MIPOU3BOICTBEHHBIX TapaMeTpoB U crocoob!
SKCIITyaTallul ¥ | 337a4 B COOTBETCTBUM ¢ |MCPCHHM 1
PEKOHCTPYKIIUU 001acThIO ¥ (WJIH)
00BEKTOB BOJTHOTO | chepoid
X03s1icTBa npogeccuoHaTbHON

JACATCIbHOCTH, HMCTH




HAaBBIKU JJIA Y4aCTHA B
Hay4YHBbIX
HUCCICIOBAaHUAX.

OIIK-1.2 VYwmenue pemaTs
3aJla4d, CBS3aHHBIE C
YIpaBIeHUEM MTPOIECCAMHU
B 0071aCTH WHKEHEPHBIX
HM3BICKaHMH,
MPOEKTHPOBAHUS,
CTPOUTENBCTBA,
JKCIUTyaTaluy U
PEKOHCTPYKIMH 00BEKTOB
Ha OCHOBE HCIIOTH30BAHUS
€CTECTBCHHOHAYYHBIX U
TEXHMYECKUX HAYK MPHU
cOOJTI0IeHNN
3KOJOTUYECKOM
0€30MMacHOCTH ¥ KauyecTBa
pabot

3HATh TEOPETHUECKUE
OCHOBBI TH/IPABIHMYECKUX
pacueToB, HEOOXOIUMBIX
I1s 00OCHOBAHMS
pa3MepoB OCHOBHBIX
BOJIONPOITYCKHBIX
COOPY>KEHHUU U METOJIbI
UCCIIEAOBAHUM C
UCIOJIb30BaHHEM
COBPEMEHHBIX
TEXHUYECKUX CPEJICTB

AHaJII/I3I/IpOBaTB 1 OLICHHUBAThb
JIOCTOBEPHOCTh MATEPHAIIOB
MOTYYCHHBIX MPH
THJIPABINYECKHUX pacyeTax u
3KCH€pI/IMeHTaJIBHHX
ucciaenoBaHugIx OneHnBars
COCTOAHHUEC DJICMCHTOB
BOJIOIPOIYCKHBIX COOPYKEHHUH,
HCIIOJIB3Ysd AOAaHHBIC paCUYCTOB U
YHCJICHHBIX OKCIICPUMCHTOB.

Bnaners METOJaMU
nmoydeHusi, oOpabOTKU |
aHaau3a pe3yiabTaToOB
THAPABINYECKUX PAaCUYETOB,
YCTAHOBJICHUS MPUYUHHO-
CJICICTBEHHBIX CBsI3el

MCKAY SABJICHUSAMU.

I[TKoc-6

[TKoc-6 Crocoben
K YIIPaBJICHUIO
pUCKaMu TIpu
AHTPOTIOTEHHOM
BO3JIcHiCTBUM Ha

HpUpoAy

[TKoc-6.1 3uanue
METOIOB IPOU3BOJICTBA
pacueToB u pa3paboTKu
KapTorpaduaeckoro
MaTepuana u
JOKYMEHTAIUU pabodmnx
MIPOEKTOB
THAPOMETHOPATHBHBIX
CHCTEM Ha 3eMIISIX
CEIIbCKOX03SMCTBCHHOT'O
Ha3HAYCHMS, a TAK)KE Ha
3EeMIISIX TIOCEIICHHIA,
BOJIHOTO U JIECHOTO (POH]T

OcCHOBHEBIE
3aKOHOMEPHOCTH
paBHOBECHs] W JIBHXKCHUS

KUIKOCTEH; MIPUHIIATIBI
paboOTBl  IPUOOPOB IS
M3MEpPEHU
TUIPABIMYECKUX
mapamMeTpoB M CIIOCOOBI
HM3MEPEHUN; METO/IbI
pacuera OCHOBHBIX
TUIPABIMYECKUX
napameTpoB.

Hcnons3oBath 3HaHUS
OCHOBHBIX 3aKOHOB
TUAPOCTATHKU U
TUAPOINHAMUKH, PEIIaTh
TEOPETUUYECKUE 3a1a4u U
MIPOBOAUTH THPABIUIECKHE
pacdeTsl JIEMEHTOB OOHLEKTOB
MEJTUOpaLUH.

Bnaners MeTogamMu
MPOBEICHUS
AKCIEPUMEHTAIbHBIX
HUCCJICIOBAHUM, YUCICHHBIX
AKCIIEPUMEHTOB, UCCIEAYS
BIIMSIHUE PA3JIMYHBIX
(hakTOpOB Ha U3y4aEMBIii
nporecc.




[IKoc-6.2 YMeHue
pemiarh 3aa4H,
CBSI3aHHBIE C
YIPaBICHUEM PUCKAMU
MIPU MOATOTOBKE
MaTepuaioB JJs
pa3pabOTKH MPOCKTHOM
AOKYMCHTAaIUH,
TEXHUYECKHUX PELICHUI
IIpYU IIPOEKTUPOBAHUN U
CTPOUTENILCTBE
COOPYKEHHI
MCJIMOPATUBHBIX CUCTCM.

3HaTh TEOPETUUECKUE
OCHOBBI, COBPEMEHHbIE
METO/bI 00paboTKH
pe3yNbTaToB
THJIPABIUYECKUX
pacyeToB, HEOOXOIUMBIE
JUTSE TIPaBHIIBHOTO
BBIOOpA CTPYKTYPHI U
apaMeTPOB CUCTEM.

Hcmonp30BaTh 3HAHUSA
OCHOBHBIX 3aKOHOB
JBUKEHUSI BOJIBI B OTKPBITHIX
pyciax;

-pemiaTh TEOPETUUECKHE
3ada4u U

- POBOJINTH PACUETHI
I‘I/I,Z[paBJII/I‘IeCKI/IX 3JICMCHTOB
00BEKTOB METHMOPATUBHBIX
CHCTEM.

.Brnanerr MeTomamu
MOJICTTUPOBAHUS,
MIPOBEACHUS JTa0OPATOPHBIX
FI/II[paBJII/IqGCKI/IX
nccaeaoBaHui, 00paboTKH
1 aHaJInu3a ux pe3yanaT0B
MIPU TPOCKTUPOBAHUH U
CTpOI/ITeHBCTBe
COOPYXKEHHI
MCJIMOPAaTUBHBIX CUCTEM.

ITKoc-7

[TKoc-7 Criocoben
paszpabaThiBaTh
MPOEKTHYIO
JOKYMEHTAIMIO Ha
0aze
nH(pOpPMaIMOHHO-
AHAJIUTUYCCKUX
MIPOrpaMM IO
BHCAPCHHUIO HOBBIX
TEXHOJIOTHH,
aBTOMaTuU3alluu u
MOJIEpHHU3ALIUU
MPUMCHACMBIX
TEXHUYECKUX
YCTPOMCTB s
yIpaBieHUs: U
OKCILTyaTaluu
TUIPOMETUOPATUB
HBIX CUCTEM.

[TKoc-7 .1 3nanue u
yMeHrue 0O0OCHOBBIBAThH U
pacCcUUTHIBATH
napaMmeTpbl
COBpPEMEHHBIX
TEXHOJIOTHI1
aBTOMATHU3AINH
TEXHOJIOTHYECKHUX
MIPOIIECCOB Ha
TUIPOMETHOPATUBHBIX
CUCTEMax.

3HaTh CIIOCOOBI
TUIPABIHYECKOTO
000CHOBaHUS pa3MepoOB
OCHOBHBIX
BOJIONPOIYCKHBIX
COOPYXEHHUM 1 METOJIbI
HCCIIEIOBAHUM C
UCTIOJTb30BaHHEM
COBPEMEHHBIX
TEXHUYCCKUX CPCIACTB.

OLeHUBATh COCTOSTHUE
3JIEMEHTOB TUIPOTEXHUUYECKUX
COOPYXEHUM, UCTIONB3YsI
JTAaHHBIE PACYETOB M YMCICHHBIX
SKCIEPUMEHTOB

W mpoBOANTE THAPABINYECKHE
pacyueTsl 3IEMEHTOB
MEJTHUOPATUBHBIX CUCTEM U
TUAPOTEXHUUECKHUX
COOPYXKEHUM.

HaBrikaMu BBITIOTHEHHS
WH)XECHEPHBIX THAPABIHYCCKUX
pacyeToB C MCIOJIb30BaHHEM
Pa3IHYHBIX METOMHK,
COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH, IO3BOJIAIOILINAE
MPUHUMATh
mpo(heCCHOHAIbHBIC PEIICHUS
JUTSL yIYYIIeHHUsT UX pabOTHI.




4. CTpyKTYypa M coepKaHue TUCHUILINHBI
4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIIMHBI 110 BUAaM padoT Mo ceMecTpy

OO6mas Tpyao€MKOCTh AUCITUIUTMHBI cocTaBisieT 3 3ad.en. (108 wacoB), ux pacmnpenencHue
10 BUJaM paboT ceMecTpaM MpeACTaBIeHO B TabuIe 2.

OYHASA ®OPMA OBYYEHUA

Ta0nuua 2
Pacnpenesienue Tpy10éMKOCTH THCIHUILINHBI 0 BHAaM padoT Mo ceMecTpam
TpynoémkocTnb
Bua yue6Ho# padoThl qac. T
Bcero/*
O0mas TpyA0EMKOCTb JUCIUIIINHBI IO YUeOHOMY IIaHy 108/4 108/4
1. KontakTHas padora: 64.25/4 64.25/4
AyauTopHas padora 64.25/4 64.25/4
8 MOM Hucne:
aexyuu (J1) 32 32
npaxmuyeckue sansmus (113) 16/4 16/4
nabopamopnvie pabomuwl (JIP) 16 16
KOHMAKMHAs paboma Ha npomexcymourom konmpone (KPA) 0.25 0.25
2. CamocrositeasHasi padora (CPC) 43.75 43.75
pacuémno-epapuueckas paboma (PI'P) (noocomoska) 20 20
mecmupogatue (N0020mosKa) 2 2
camocmosamenvbHoe u3yieHue pasoenos, camono020moska (npopabomxa u
no8mopeHue 1eKYUOHHO20 Mamepuala u Mamepuaia y4eobHuKos u
VUEOHBIX NOCOOULL, NOO2OMOBKA K 1ADOPAMOPHLIM U NPAKMUYECKUM 12.75 12.75
3aHAMUAM, NOO20MOBKA K MeCMUPOBAHUIO U KOHMPOIbHOU pabome)
Iloozomoeka Kk 3K3aMeHy (KOHmpoib) 9 9
Bua npomexyToyHOTr0o KOHTPOJIS: 3a4eT 3a4eT
* B TOM YHCIIe IPAKTHYECKask MOATOTOBKA
4.2 Cogepxxanue TUCUUNINHBI
Ta0mumna 3
TemaTnuyeckuii ny1aH y4eO0HOI AUCHUNIMHBI
HaumMeHoBaHuUe pa3iesioB H TEM Beero JIAYIIHE)??HMJIII)) aﬁo;lz;{P BueaynuropHast
U CIUIIINH padora CP
Bcero/*

Beenenue.
Pasgen 1. OcHOBHBIE 3aKOHBI 16 5 3/2 8
TUAPOCTATUKH
Tema 1.1. Ilpeamer u 3a7a9n TUCITATITHHBI
«'mopaBnukay
Tema 1.2. OCHOBHBIE 3aKOHBI THIPOCTATHKH
Pasnen 2. Bunapl I1BU)KEHHUS, OCHOBHBIE 8 3 5
THIPABINYECKHUE MTapaMETPhI TOTOKA
Paznen 3. OCHOBBI THAPOAMHAMUKHI 14.75 4 2 3 5.75
Tema3.1.0OcHOBHBIC YpaBHEHUS
TUAPOANHAMUKHN HEBSI3KOMN KUIKOCTHU
Tewma 3.2. IlpumeneHne ypaBHEHUs
bepHynnu a1 a35ieMeHTapHOM CTpyHKU
KUJIKOCTH
Paznen 4.Ypanenne beprysum 11s moToka 16 4 3/2 4 5




HaunmeHoBaHMe pa3jeioB U TeM
AUCHHUIINH

Bcero

AyauTopHasi padora

JI

113

BCero/*

JIP

IIKP

BueayauropHas
pabdora CP

pEATbHOM )KUIAKOCTH.

Tema 4.1. YpaBaenne bepHyImu 11 moToKa
peabHOM KHUJIKOCTH.

Tewma 4.2 Ilorepu Hanopa.

Pa3nen 5. PesXxuMBI ABYDKEHUS JKUIKOCTH
Tema 5.1.0co0eHHOCTH TaMUHAPHOTO H
TYypOYJICHTHOTO PEKUMOB IBHIKCHUS

Tema 5.2 KoaddurmeHnt TpeHust

(ko3¢ durmente Hapcu) A

14

Paznen 6. creuenue uepes orBepcTs,
HACaJKU, KOPOTKHE TPYOOTIPOBOIBI
Tema 6.1 McTedenne yepe3 OTBEPCTHS,
HACaJIK!, KOPOTKHE TPYOOIPOBOIBI TIPU
MOCTOSIHHOM HaIlope.

Tema 6.2 McTedeHne depe3 OTBEPCTHS,
HACaJIK!, KOPOTKHE TPYOOIIPOBOIBI TIPU
NepEMEHHOM Harope.

14

Paznen 7. 'mapaBnuueckue pacyeThbl
HaIOPHBIX TPYyOOIIPOBOIOB

Tema 7.1 OcHOBHBIC 3aBUCUMOCTH ISl pacyeTa
MPOCTOTO THAPABINICCKH ITTHHHOTO
TpyOOTIPOBO

Tewma 7.2 Pacuet TpyOompoBoza ¢
HEIPEPHIBHBIM N3MEHECHHUEM pacxoa 1o JJIHHE

11

Paznen 8. HeycranoBuBieecs: ABMKEHUE B
HaITOPHBIX TPYOOIIPOBOIAX

Tema 8.1 I'mmpaBnmraeckwii yaap Kax
HEYCTaHOBHBIICECS IBHKCHHE KUIKOCTH
Tewma 8.2 I'mapaBnudeckuii yaap

14

KonrakTHass padora Ha
npoMexkyTo4HoM KoHTpoJie (KPA)

0.25

0,25

Bcero 3a 4 cemecTp

108

32

16/4

16

0.25

43.75

HToro mo xucuuIinae

108

oy

16/4

16

0.25

43.75

* B TOM YHCIIE IMPAKTUYCCKAaA MOATOTOBKA

Pa3znea 1. OCHOBHBIE 3aKOHBI TUAPOCTATUKH

Tema 1.1. Ilpeamet u 3a7a4u AUCHUIINHBI «[ HApaBIUKa.

- OcHOBHEBIEC TOHATHSA U OIpPEACICHUSA, UCITOJIB3YEMbIC B THAPABINKE.

- CBS13b TUAPABIMKY C IPYTUMH HAYKaMH.
- OCHOBHBIE CBOMCTBA KUIKOCTH.

Tema 1.2. OcHOBHBIE 3aKOHBI THAPOCTATHKH.
- 'unpocraTuueckoe naBjaeHUE, €0 OCHOBHBIE CBOMCTRBA.

-YpaBHEHUS] paBHOBECUS KUAKOCTH (YpaBHEHUS Diliepa).
- OCHOBHOE ypaBHEHHUE THAPOCTAaTUKU. [I0BepXHOCTH PaBHOTO JaBICHUS.
-I'mapocrarnyeckoe qaBieHHE B TOUKE, M30BITOYHOE M BAKYYMMETPHUECKOE IaBIICHUE.
- DMIIopbl H30BITOYHOTO aBiieHUs. [ uapoCcTaTHIECKUiA TapagoKc.
-Cuna rugpoCcTaTUYECKOro J1aBJIEHUs] HA MPOU3BOJIBLHO OPUEHTHUPOBAHHBIE IMJIOCKUE MOBEPXHOCTH.

IlenTp naBneHus.

-CI/I.Ha JaBJICHUS HaA I_[I/IJII/IH,Z[pI/I‘-IeCKI/Ie HOBerHOCTI/I.
Pa3znen 2. Buabl ABMKeHM s, OCHOBHbIE TMAPABJIHYECKHE TApaMeTPhbl MOTOKA




Tema 2.1. OCHOBHBbIE BH/IbI IBUKEHUS KUTKOCTH
- Kinaccudukanus Bu10B IBHKEHUS KUIKOCTH, YCTAHOBUBILIEECS M HEYCTaHOBHBILIEECS ABH)KECHHUE.
- [TonaTue o BUXpeBOM U O€3BUXPEBOM (TIOTCHLIUAIBHOM) JABHKCHHH.
-Hamopnoe u 6e3HanopHoe IBHKEHUE )KUIKOCTH.
-PaBHOMEpHOE 1 HEpaBHOMEpPHOE JBMKEHHME JKUIKOCTH (IUIaBHO W3MEHSIOIIEECS U PE3KO
HU3MEHSIOIIEeecs ).
Tema 2.2 OcHOBHBIE THAPABJIMYECKHE IapaMeTPbl MOTOKA.
- Mozaenb noToKa, TMHUYU TOKA, 3JIEMEHTAapHasl CTPYHKa KUIKOCTH.
- ’KuBoe ceuenue, CMOUEHHBIN IEPUMETP, THIIPABINYECKUIN paguycC.
-MecTHast CKOpPOCTb, CPEAHSS CKOPOCTh B )KMBOM CEYEHUH, SIIOPBI CKOPOCTEN.
- YpaBHEeHME HEPa3pPBIBHOCTH JUIs IOTOKA JKUKOCTH.
Pa3znea 3. OCHOBBI THAPOTUHAMUKH
Tema 3.1. OcHOBHBIE ypaBHeHUSs] THAPOANHAMHUKH HEBS3KOM KHIKOCTH

-YpaBHeHus Ditnepa U UX UHTETPUPOBAHUE.
-Unrerpan bepnyinu.
Tema 3.2. YpaBHenue bepHy/uiu 1u1st 3JieMeHTAPHOM CTPYHKM KMIKOCTH.
- YpaBHeHue bepHysum 11 2JeMEHTapHOU CTPYUKU HEBA3KOM U BA3KOM KUIAKOCTH.
- YpaBHeHue bepHysuM )15l YaCTHBIX CIIy4aes.
- IIpe3omeTpruecKuil U THIAPABINYECKUN YKIIOHBI.
Pasnen 4. YpaBHenue bepHy/uim 1 moTroka peanbHoOil kuakoctu. OnpenesieHne norepb
Hanopa

Tema 4.1. YpaBHenue bepHy/uiu 1/ OTOKA PeaJibHOM KUTKOCTH.
- YpaBHeHue bepHysum 11 IOTOKA PEAIbHON KUAKOCTH.
- KoagdunmeHT KuHETHIECKOM SHEPTHH.
-I'eomeTpuueckas u sHEpreTUUecKas HHTepIpeTanus ypaBHeHus bepHyiu.
-IIpumenenue ypaBHenust bepHyiu 1715 pacyeTra HaOPHBIX TPYOOIIPOBOIOB.
-OCHOBHOE YpaBHEHHE PaBHOMEPHOTO NBMXKeHUs. DopMmysbl ais omnpeneneHus kodpuienrta
[e3n.

Tema 4.2. Ilorepn Hanopa.
- MecTHbIE TOTEpHU Hamopa.
- [Iorepu Hanopa 1o ayuHe.
-OCHOBHBIE JaHHBIE O THAPABINYECKOM Kod(durmente Tperus (koddpdunuente Japcu) A.
Pa3gen 5 Pe:kuMBI ABHKEHHUS *KUJIKOCTH

Tema 5.1. Oco0eHHOCTH JTAMUHAPHOTO U TYPOYJIEHTHOI0 PesKMMOB IBUKEHUSI.
- JlJaMuHapHBIi U TYpOYJICHTHBINA pexxuMbl 1BrxkeHus. Kpurepuit PeitHonbca.
- Pacnipenienenue kacatenbHBIX HAMPSDKEHUH U CKOPOCTEH B KPYyTJIoi Tpyode.
-IIynbcanus ckopocreil U naBneHuid. OcpeqHEHHAass CKOpOCTb, MYJIbCAIIMOHHBIE COCTABIIAIOLINE
CKOPOCTH.

Tema 5.2 Kosppuuuent ruapabamdeckoro TtpeHusi (xodpdunuent J[lapeu) -
['mppaBIuyecky rnajkue v mepoxoBaThle TOBEPXHOCTH.
- TunpaBnuueckuit ko3puuMEeHT TpeHHs Ui PA3IUYHBIX PEKUMOB JBIXKEHUS M 30H
CONPOTHUBIICHHUS.
Pa3nen 6. UcTeyeHue yepe3 0TBepPCTHS, HACAAKH, KOPOTKHE TPYOONIPOBOABI.

Tema 6.1. HcreyeHue 4epe3 OTBEPCTHS, HACAAKH, KOPOTKHE TPYOONPOBOAbLI MPH
NOCTOSIHHOM Hamope.
- UcTeuenue yepes masbie OTBEPCTUSI B TOHKON CTEHKE
- Bugsl cxxatust ctpyH, KO3 QHUIMEHTH pPacXoaa, CKOPOCTH, CKATUS CTPYH.
- Hcreuenne uepe3 HacaJKH, BUJIbI HACA/IKOB.
- UcTeuenne yepe3 ruipaBInYecKi KOPOTKUE TPYObl, KO3 (HUIIMEHT pacXoaa CUCTEMBI.

Tema 6.2. HcreyeHue uepe3 OTBEPCTHS, HACAAKH, KOPOTKHE TPYOONPOBOAbLI MPH
NepeMeHHOM Hamope.
- O61mas xapaKTepUCTHKA SIBJICHHUS.



-Mcreuenne U3 NpuU3MaTUYECKOTO pe3epByapa 4epe3 He3aTOIIEHHOE U 3aTOIJIEHHOE OTBEPCTHUE NPU
OTCYTCTBHMHM MPUTOKA.
- McTeuenne npu u3MEeHEeHUH ypOBHEH B 000MX pe3epByapax.
Paznen 7 'mapaBiauyeckue pacyeTbl HAMOPHBIX TPYOONPOBOI0B.
Tema 7.1. OcHOBHBIE 3aBHCMMOCTH VI pacyeTa MPOCTOro ruApaBJan4YecKd NJIHHHOIO
TpyOompoBoaa
- OCHOBHBIE pacUETHbIE YPABHEHUS.
- CocraBHoii TpybomnpoBo. [TocnenoBarensHoe U MapauieIbHOE COSTMHCHUE.
Tema 7.2. Pacuer TpyOONpoBoaa ¢ HenpepbIBHBIM H3MEHEHHEM PacxoJa Mo JJuHe.
- OCHOBHBIE PaCUETHBIC YPABHEHUS.
- [loTepu Hanopa npu U3MEHSAIOLIEMCS 110 AJIMHE PACXOJE.
Pa3nen 8 HeycranoBuBIeecs: IBMKEHUE B HAITOPHBIX TPYOOIIPOBOIax
Tema 8.1. 'mapaBanyecknii yiap Kak HeyCTAHOBUBIIeeCs! ABHKEHHE )KUAKOCTH.
- 'mapaBnuueckuil ynap npu MTHOBEHHOM 3aKPBITHH 3aTBOPA,
- ®opmyna XKyKoBCKOTO JUIsl ONpeiesIeHNs OBBIILICHHS TaBICHUS B TPYOOIIPOBOIE.
Tema 8.2. I'mapaBiauyeckuii ynap
-CKOpOCTh pacIipOCTPaHEHNUs BOJIHBI THAPABINYECKOIO yaapa.
- 'mapaBnnueckuil ynap npu MoCTENEHHOM 3aKPBITUH 3aTBOpA
- lnarpaMMbl ©3MEHEHUS 1aBJICHUS B TPyOOIPOBOAE MPU THIPABIMUECKOM yaape.

4.3 Jlekunu, 1a00paTopHble U MPAKTHYECKHE 3aHATHS

Tabaua 4
Coaep:kaHue JIeKIUii, 1a00paTOPHBIX, IPAKTUYECKUX 3aHATHI U KOHTPOJIbHbIE
MeponpusITHsl
Dopmupye Kou-Bo
Ne Ne H Ha3BaHHe JICKIHIL, e KOHTBpI(;IJIIILHOF qii::a];/“
i Ne pazgena 1200paTOPHBIX, ) KOMI:I;TeH“ 0 npakTIe
NMPAKTUYECKUX 3aHATHH cKast
MEpPONPUSIITHS | poxroros
Ka
1. Pa3nen 1. OcHOBHBIE 3aKOHBI TUAPOCTATUKHI 8
Tema 1. 1. Jlexmus 1
IIpenmer u 3anaun | - OCHOBHBIE TOHATHS U
JUCIIUILIAHEI OTIpeieNICHUsl, NCTIOIh3yEeMbIE
«'mapaBnmkay B THIPABIIHKE. YK-1.3 2
-CBs3b TUPABIUKHU C IPYTUMU
HayKaMH.
- OCHOBHEBIC CBOICTBA
JKUIKOCTH
[IpakTuyeckas padora 1
dusnveckue CBOMCTBA YK-1.3 TectupoBanue
JXuakoctel. JlaBneHus B OIIK-1.1 1
Touke. AOCOIIIOTHOE, OIIK-1.2
M30BITOYHOC U
BaKyyMMETPHUUYECKOE
nasiieHue. [Ibezomerpsl,
BaKyyMMETpHI,
nuddepeHIaIbHbIe
MaHOMETHI.
I'mapocraTnyeckuii napagoxc.
Tema 1.2. Jleking 2. OCHOBHBIE 3aKOHEBI 2




®opmupye Kou-Bo
. Bu 4acoB/u
No Ne ¥ Ha3BaHHe JICKIMii, D <OHT OJIIIBHOI" i
o Ne pasnena 1200paTOPHBIX, RO po R —
NPaKTHYeCKUX 3aHATHI nn cKast
MEPONPHUSITUS | moxroros
Ka
OcHoOBHBIE 3aKOHBI | TUIpOCTaTHKU. CHila JaBICHUS VK-1.3
TUIPOCTATUKH. Ha IIJIOCKHE U OIIK-1.1
ATUHAPUYECKHE OIIK-1.2
MOBEPXHOCTH
[IpakTueckas padoTa 2.
Cuna naBiaeHUs )KUIKOCTH Ha ITKoc-6.1
MIPOU3BOJIHHO [IKoc-6.2 | TectupoBanme 2
OPUEHTHUPOBAHHYIO [MKoc-7.1
MOBEPXHOCTh. DMIOPHI
JIaBIICHUS
[IpakTuueckas padota 3
Cuita naBiueHus Ha ITKoc-6.1 1/2
TectupoBanue
MATUHAPUYECKHEC [1Koc-6.2
noeepxHoctu. LlenTp [MKoc-7.1
JIaBIICHUSI.
2. 3
Pa3nen 2. Bunapl IBUKEHUS, OCHOBHBIC
TUPABIMYECKHIE MTApaMETPhI ITOTOKA
Jlexus 3. OCHOBHBIC BHIBI
Tema 2.1. ,I[BI/I;I(CHI/ISI SJKUIKOCTH g YK-1.3 1
OCHOBHBIE BUJIBI K 1accHuKarms BIIOB OIIK-1.1
IIBIKEHUSA OIIK-1.2
JIBVDKCHUS JKHIKOCTH,
JKHUJIKOCTHU
- Mopenb IoToKa, JUHUM TOKA,
3JIEeMEHTapHas CTpyHKa
Tema 2.2 P Py
JKHJIKOCTH.
OcHOBHBIE
Jlekuga 4
TUIPABINYECKUC .
- XXuBoe ceueHne, CMOUYCHHBIN
11apaMeIpBLIIOTOKA | 1oy yver TUIPaBIMYCCKUN 2
SKUIKOCTH aﬁ Hve P, P VK-1.3
pMec}T]ﬁaﬂ CKOpPOCTbB, CPCHHSS OIIK-1.1
poctb, ¢p OIIK-1.2
CKOPOCTh B KHBOM CEUYCHHH,
3MIOPBI CKOPOCTEH.
- YpaBHEHUE HEPa3PBIBHOCTH
JUISL TIOTOKA JKHIKOCTH.
3 Pa3znen 3. OCHOBBI THAPOIMHAMUKA 9
Jlexmus 5. OcHOBHBIC
Tema3.l1. ypaBHEHUS TUIPOIUHAMUKHI
OcHOBHBIC HEBS3KOH KUIKOCTH YK-1.3
yYpaBHEHUS -YpaBHeHUs Diiniepa v UxX OIIK-1.1 4
TUAPOTUHAMUKHI WHTETPUPOBAHUE. OIIK-1.2
HEBS3KOH Jlexmus 6.
JKUJIKOCTH -Unrerpan bepnymin.
-YpaBHeHue bepHyim s
CTPYUKH UACATbHON KUJIKOCTH
JlaGopaTtophnast pabota Nel 3ammura




®opmupye Kou-Bo
Ne UL ERRILL G L e KOHTBpI(;IJI:bHOF qic}.ﬁ/"
o Ne paznena 1a60paTopHBIX, KOM':;ITeH“ o npakTie
NPaKTHYeCKUX 3aHATUH cKast
MEpPONPUATHS | noaroros
Ka
Onpenenenne ko3 hunneHTa OIIK-1.1 | maGopatopHoit 3
pacxozia BogomMepa OIlK-1.2 paboThI
Tema3.2 [IpakTrueckas padota 4 [TKoc-6.1
[Ipumenenue [Ipumenenue ypaBHeHUs [TKoc-6.2
ypaBHEHUS bepuymnu st pacuera [IKoc-7.1 | TectupoBanue 2
Bepuymmm st KOPOTKUX TPYOOIPOBOIOB,
3JIeMEeHTapHON COCTOSIIIUX U3 HECKOJIbKUX
CTPYHKH KHUJKO Y4aCTKOB Pa3HOTO TUaMeTpa
4 Pasznen 4. bepnyiuu 1715 MOTOKa peaibHOM
*)uakoctu. OnpeseneHre noTepb Hanopa 11
Tema 4.1. Jlekus 7.
YpaBHeHue VYpaBHenue bepnymum s 2
bepnynmu pis MOTOKA pEeATbHOM JKHIKOCTH.
notoka peanpHoil | Jlekuus 8. DHeprermueckas u YK-1.3
JKUIKOCTH. reoMeTpuyecKas OIIK-1.1
UHTEpIpETaLns ypaBHenus | OIIK-1.2
bepnynnu. YpaBHeHue
PaBHOMEPHOT'O IBUKEHUS 2
Jlekua 9
OmnpezneneHnre NoTepb HAMoOpA.
[IpakTuueckas padota 5
Ornpenenenne noTeps Hamopa. [TKoc-6.1 1/2
[IpakTrueckas padota 6 [IKoc-6.2 | TectupoBanmue
Omnpenenenue muamertpa | I1Koc-7.1 2
TpyOBI TIPH 3aJIaHHOM PacXo/ie
U Harope
Tema 4.2. JlaGopaTopnas pabota No2
ITorepu Hanopa. N3yueHne ypaBHeHUs OIIK-1.1 2
bepnymnu OIIK-1.2 3ammura
JlaboparopHnas pabota Ne3 n1abopaTOPHBIX 2
Onpenenenne ko3 huineHTa pabor
Hapcu
5 Pa3gen 5 PexxuMBI ABIDKEHUS KUIKOCTH 9
Jlekug 10
PexuMBbl TBUKEHUS KUKOCTH 2
Jlexmus 11 VK-1.3
OcobenHocTH TypOYJICHTHOTO OIlK-1.1 2
Y JJAMUHAPHOTO PEKUMOB OIIK-1.2
JIBUKCHHUS
Tema 5.1.
0COOEHHOCTH JlaGopatopHnas pabora Ned OIIK-1.1
JAMUHAPHOTO 1 PexxyuMbl IBUKEHUS KUIKOCTH OIIK-1.2 Sampra . 3
TypGYIEHTHOTO nabopaTopHOit
paboThI
pEXUMOB
JIBUKCHHUS
Tema 5.2. [IpakTrueckas padota 7 TectupoBanue




®opmupye Kou-Bo
Ne UL ERRILL G L e KOHTBpI(;IJI:LHOF qicn(:;/“
o Ne pasnena J1a60paTOPHBIX, 5 KOM‘:;ITeH“ o R —
NPaKTHYECKUX 3aHATHI cKast
MEpPONPUATHS | noaroros
Ka
Koaddumuent ['uppaBnyuyecku riajgkue u [1Koc-6.1
TPEHMUSI IIEpPOXOBAThIE IOBEPXHOCTH. [TKoc-6.2 2
(ko3 dunnente Onpenenenne ko3 huineHTa [TKoc-7.1
Hapcu) A Japcu npu pa3inuyuHbIX
peXUMax ABMXKECHUS
6. | Pa3gen 6 Vcteuenue yepe3 OTBEpCTHS, HACA/IKH,
KOPOTKHE TPYOOIIPOBOJIBI. 9
Tewma 6.1 Jlexuus 12
Ucrteuenue uepe3 Hcteuenue yepes oTBepCTHS,
OTBEpCTHS, MOCTOSTHHOM Hanope Bujsl 1
HACaJIKi, KOPOTKHE | CHKaTUs CTPyH
TPyOOIPOBOIBI Jlexuus 13 YK-1.3
MIPH TIOCTOSTHHOM Hcreuenue yepes HacaIKH, OIIK-1.1 1
Harnope. KOPOTKHE TPYOOTIPOBOABI PU OIIK-1.2
[TocTrossHHOM Hamope
[IpakTuyeckas padora 8 TectupoBanue
Hcrteuenne yepe3 Masibie
OTBEPCTHS B TOHKOHN CTCHKE,
HACaJKU, KOPOTKUE TPYOBI PH 1
IIOCTOSIHHOM HaIrope [TKoc-6.1
Omnpenenenne 1eHCTBYIONIETO [1Koc-6.2
Haropa. ITIKoc-7.1
JlabGopaTtopnas pa6ota Ne5
Hcreuenue uepes orBepeTus, 3amura 15
HACAJIKH MPU TOCTOSTHHOM OIIK-1.1 | maGopatopHoit
Hanope OIIK-1.2 paboThI
Tema 6.2 Texuns 14
VcTeuenue yepes 2
Hcreuenue yepes oTBepeTHs,
OTBEPCTHA, HacaJKu, KOPOTKHE YK-1.3
HAaCaJIKu, KOPOTKHE ’ OIIK-1.1
TpyOOIIPOBOIBI Tpy0OIpOBO/BI IpK OIIK-1.2
MEPEMEHHOM HaIope
pY IEPEMEHHOM
Harope. [IpakTuyeckas padbora 9
Hcrteuenue yepe3 Masibie
OTBEPCTHS B TOHKOH CTCHKE, Tecrnposaivie
HACaJKU, KOPOTKHE TPYOBI PH [TKoc-6.1 1
HepeMeH’HOM Harmope. [TKoc-6.2
[1IKoc-7.1
Onpenenenrie BpeEMEHU
M3MEHEHHUs Hamopa
JlaboparopHast pabota Ne6
I/ICTCII;CHI/II; qepgs OTBEPCTHS, 3auwra N
HACAZIKH TIPH TIEPEMEHHOM OIIK-1.1 | mabGopaTopHOii 1.5
OIIK-1.2 paboThI
Harope
Paspnen 7 I'mapasnrueckue pacueTsl HAIIOPHBIX 6
TpyOOIIPOBOIOB
Tema 7.1 Jlexmus 15




®opmupye Koa-Bo
., Bu
No Ne ¥ Ha3BaHHe JICKIMii, D <OHT OJIIIBHOI" qicﬂ(:lz/“
o Ne pasnena 1200paTOPHBIX, RO po R —
NPaKTHYeCKUX 3aHATHI nn cKast
MEpPONPUATHS | noaroros
Ka
OCHOBHBIE OCHOBHBIE 3aBUCUMOCTH LIS VK-1.3
3aBUCUMOCTH Ul | pacuera IIpocToro OIIK-1.1 2
pacyeTa mpoCTOTO | TUAPABIUYECKH JITTHHHOTO OIIK-1.2
TUIPABINYECKH TpyOompoBoaa
JUTUHHOTO [IpakTuueckas padora 10 [TKoc-6.1
TpyOomnpoBoa Pacuerts! mpocToro [MIKoc-6.2 | TectupoBanue
TUAPABIMYECKH JITTHHHOTO [1IKoc-7.1 1
TpyOOnpoBOA.
Tema 7.2. 2
Jlexuus 16
Pacuer Hocﬁe OBaTEJIbHOE U YR-1.3
TpyOOIpoBOIa C A OIIK-1.1
napauieIbHOE COeTMHEHUE
HENPEPBHIBHBIM OIIK-1.2
TpyO, HEMPEPHIBHOE
U3MEHEHUEM
M3MEHEHHE Pacxo/ia Mo JUIHE
pacxoja o JJIMHE. 1
TpyOOIIpPOBO/IA.
[IpakTuueckas padora 11
Pacuer Tpy6omnpoBoza npu TectupoBanue
HETpe 5111)32;0171 pa3 afr[{e I/Ip [TKoc-6.1 P
T aIESI/II)THOM aixf e [TKoc-6.2
P P A I1Koc-7.1
8 Pa3nen 8. HeycranoBuBiieecs 1BUKEHHE B 9
HaITOPHBIX TPYOOIIPOBOIAX
Tema 8.1.
N Jlexuus 17
[M'unpaBnuyeckuii T'u uaBaneCKHﬁ A KaK VK-1.3 2
AP KaK HE HcpTaHOBHBHJeec};IH ll;)I/I)KeHI/Ie OIIK-1.1
HEYCTaHOBHBIIIEECS M A OIIK-1.2
KUAKOCTH
JIBUKCHHE 2
[IpakTuyeckas padora 12
KUAKOCTH
Pacyer nmoBeIlIeHUS 1aBIEHUS
MIPY THAPABINYECKOM yJape B
TpyOOIIPOBOIEC TIPH
MTHOBEHHOM H TOCTETICHHOM
3aKpBITHH 3aTBOpA TectupoBanue 9
Jlexuus 18
uarpaMMbl H3MEHEHHUS
ﬂaBJIGID)HI/II/I npu YK-13
fn aBJ'II/I‘IeI():KOM ape OTIK-1.1
ad yAap OIIK-1.2
Tewma 8.2. JlaGopaTtopnas pabota Ne7 OIIK-1.1 3ammura
I'uppaBnuueckuii | ['uapaBnnueckuil ynap B OIIK-1.2 | maboparopHOi 3
yaap TpyOOTIIPOBOIE paboThl




Tabauua 5

Hepequb BOITIPOCOB AJHA CAMOCTOATEC/IbHOT0 U3YUYCHUSA TUCHUIIIMHBI

Ne Ne paznena n Ilepeuens paccMaTpuBaeMbIX BONPOCOB /11 ®opmupyembie
n/n TeMbl CaMOCTOSITEJIbHOT0 M3YUYeHHs KOMIIEeTEeHIIUH
Pa3nes 1. OCHOBHBIE 3aKOHBI THAPOCTATHKH

1. | Tema 1.1 Ilpeamer | Cumnbl, JeWCTBYIOIIME B  TOKOSMICWCS W B YK-1.3
151 3a7a4M | JIBHXKYILEWCS HKUIKOCTH. OIIK-1.1
MYCIIUTIIIUHEI - | Pa3MepHOCTh U €IMHUIBI U3MEPEHUSI TUHAMHYECKON OIIK-1.2
((FI/II[paBJII/IKa» U KHHEMAaTH4YeCKOU BI3KOCTH Huv.

2. | Tema 1.2 B3aumocBs3p MeXJy NaBICHHEM, I'€OMETPUUYECKOM YK-1.3
OCHOBHBIE 3aKOHBI | BBICOTOM M IUIOTHOCTBIO HUJKOCTH B Cllydae, Korja OIIK-1.1
TUJPOCTATUKHU 13 MaCCOBBIX CHJI JIEUCTBYET TOJBKO CUJIA TSKECTH OIlK-1.2

Paszgen 2. Buabl ABMKeHHS], OCHOBHbIE THAPABJIMYECKHE MapaMeTpPbl

NMOTOKA

3 | Tema2.1 [ToHsiTHE O BUXPEBOM U MMOTEHIMAIBHOM JIBUKEHUU.

OCHOBHBIE BUIBI Cnoco6 Jlarpamxa W cmoco0 Diinepa, KOTOPBIH VK-1.3
IBIDKECHUSA WCTIOJIb3YETCS MPY OMUCAHUU JBUXKCHUS KUJIKOCTH. OIIK-1.1
JKUJIKOCTH OIIK-1.

4 | Tema2.2. [lonatne o0 TUIOCKOM (IBYMEpPHOM) JIBH)KEHUH,

OCHOBHBIE OJTHOMEPHOM JIBM)KCHHH. YK-1.3
TUJPABINYECKUE B3anMmocCBsI3s,  miomiaaM  JKMBOTO  CCUCHHSA O, OIIK-1.1
MapaMeTpbl MOTOKA | CMOYEHHOTO TIEpUMETpa % M THUAPABIUYECKOTO OIIK-1.2
KUIKOCTH pamuyca R, a Takxke pacxoma motoka Q, cpemHeit

cKkopocTHV U IJIONAAN KUBOTO CEYCHHUS (.
Pa3nes 3. OcHOBBI THAPOAHMHAMUKH

5 | Tema3.1.

OcHOBHbIE [ToHsiTHE HEBA3KOM KUJKOCTH. YK-1.3
ypaBHEHUSA Hanpsiokenus, BO3HUKAIONIME B JIBUKYILIEHCS BSI3KOU OIIK-1.1
TUAPOIMHAMUKHU JKUJKOCTH. OIlK-1.2
HEBSI3KOU

KUIKOCTH

6 | Tema 3.2.

YpaBHeHuE VYpaBHeHue bepHyiuM U1 4aCTHBIX CIIy4acB. YK-1.3
bepnynmm ps @DaKTOpbl, OT KOTOPBIX 3aBUCUT THAPOJUHAMUYECCKHI OIIK-1.1
3JIeMEHTapHOU Harop. OIIK-1.2
CTPYUKH KUIKOCTH

Pa3nen 4. YpaBHenue bepHyJiu 11 IOTOKa peajibHOM JKHIKOCTH.

OnpenesieHne MOTepb HANMOPA

7 | Tema4.1. OHepreTudeckass  MHTEpIIPETALNS YpaBHEHUS
YpaBHeHHe bepnymn. VK-1.3
bepnymm s B3auMoOCBA3b  yACIBHOW KHUHETUYECKOM DJHEPIUH, OIIK-1.1
MOTOKA peaTbHON CKOPOCTHOT'O Haropa 1 Ko3hHuireHTa KHHeTUIECKON OIIK-1.2
KHUIKOCTH SHEPTUu Ol

8 | Tema4.2. KacarenbHble HanpspKEHUST M MX pacIpeieIICHUs TIPH VK-1.3
ITorepu Hanopa PaBHOMEPHOM JIBUKCHUHU. OIIK-1.1

3aBHCHMOCTD TTOTEPH HAMOPa OT IMapaMeTPOB MOTOKA. OIlK-1.2
Pa3gen 5. Pe:kUMBI ABHKEHHUS *KUJIKOCTH
Tema Uucno PeiiHonbACa ¥ €70 KPUTHYECKOE 3HAYCHUE. VK-1.3
5.1.0cobennoctu | JIByxcioiHasi MOAETh TypOYJIEHTHOTO MOTOKA. OIIK-1.1
JTAMUHAPHOTO u | JlorapudMudeckuii 3aK0H pacrpeieieHUs] CKOPOCTEH OIlK-1.2




Ne Ne paznena u Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB 1JIsI dopmMupyemblie
n/n TeMblI CAMOCTOSITEJIbHOT0 M3YYeHHUsI KOMIIeTeHIUH
TypOYJIEHTHOTO B TYpOYJICHTHOM ITOTOKE.
PEKUMOB
JIBUKCHHUS
Tema5. 2. Koapduuuent Jlapcu mnpu  JaMUHApHOM | YK-1.3
Koadduruenre TypOYJICHTHOM PEXUME JTBUKCHUS. OIIK-1.1
TpeHUs TypOyneHTHBIH PeKUM U 30HBI COMTPOTHBIICHUSL. OIIK-1.2
(ko3 dunrente
Hapcu) A
Pa3znen 6. UcTreuenne yepe3 0TBEPCTHSA, HACATAKH, KOPOTKHE
TPyOonpoBoabI
Tema 6.1. Bakyym BO BHEIIIHEM MIITMHAPUYIECKOM HACATIKE. YK-1.3
Hcreuenue yepes CpaBHeHue TUAPABIAYECKUX XapaKTEPUCTUK OIIK-1.1
OTBEPCTHS, OTBEPCTHI M HACAIKOB. OIIK-1.2
Hacagku, kopotkue | Koaddumnment pacxona cucremsl [TKoc-6.1
TPyOOIIPOBOIBI [TKoc-6.2
IIPU TIOCTOSIHHOM [IKoc-7.1
Harope.
Tema 6.2. Vcreuenne mpu M3MEHEHWH YpOBHEH B 000uX YK-1.3
Hcreuenue uepes pesepByapax. OIIK-1.1
OTBEPCTHA, BpeMmst onopoxHeHus LUIMHIPUYECKOrO pe3epByapa OIIK-1.2
HAacaJKu, KOPOTKHE | Yepe3 OTBEPCTHE B €T0 JIHE. [TKoc-6.1
TPyOOIPOBOIBI ITKoc-6.2
MIPH TIEPEMEHHOM [TKoc-7.1
Harope
Pasznea 7. 'mapaBiauyeckue pacyeTbl HAIOPHBIX TPYOONPOBOA0B
Tema 7.1. IlonsATHe TrUAPABIMYECKH JIMHHOIO, HAIOPHOTIO,
OCHOBHBIC MPOCTOTrO TPYyOOTIPOBO/IA. VK-1.3
3aBUcUMOCTH 411 | OCHOBHOE pacyeTHOE YpaBHEHUE TMIPaBINYECKU OIIK-1.1
pacdeTa mpoCcTOoro | IJIMHHOTO TPyOOIpoBOIA OIIK-1.2
TUAPABINYECKU T1Koc-6.1
JUTHHHOTO [1Koc-6.2
TpyOonpoBoaa I1Koc-7.1
Tema 7.2. Pacuer [TonsTue TPAaH3UTHOTO pacxoJa H  pacxojaa OIIK-1.1
TpyOompoBoa ¢ HEIPEPBIBHOU pa3ayH. OIIK-1.2
HETPEPHIBHBIM PacxonHas xapakTepucTuka, €e pa3MepHOCTb. [TKoc-6.1
U3MEHEHUEM [TKoc-6.2
pacxojia 1o JIMHE. [IKoc-7.1
Paznen 8. HeycTraHoBHBIIeecs IBHKEHHE B HANIOPHBIX TPYOONPOBOAAX
Tewma 8.1. XapakTepucTUKH TPyOONpoBOAa M IKUIKOCTH, OT VK-1.3
I'mapaBnuueckuii KOTOPBIX 3aBHUCHUT BEJIMYMHA ITOBBILICHUS JABJICHUS OIIK-1.1
yaap Kak MIPU THIPABINYECKOM yape. OIIK-1.2
HEYCTaHOBUBIIEECS [MKoc-6.1
IIBIDKEHUE [1Koc-6.2
JKUIKOCTH ITIKoc-7.1
Tema 8.2. I'mppaBinuueckuii  ygap IHOpd  MIHOBEHHOM U OIIK-1.1
I'mapaBanyeckuit MOCTETIEHHOM 3aKPbITUU 3aBUKKHU. OIIK-1.2
ynap [TKoc-6.1
[1Koc-6.2

[1Koc-7.1




5. O0pa3oBaTebHbIE TEXHOJIOTHU

Tabnuma 6
IIpumeHeHNe AKTUBHBIX 1 HHTEPAKTUBHBIX 00Pa30BaTEeIbLHbIX TEXHOJIOT U

Ne HaumeHoBaHHe HCIO/Ib3YeMbIX AKTHBHBIX U
Tema u popma 3anATHSA N
n/n HHTEPAKTHBHBIX 00pPa30BaTeJIbHbIX TEXHOJIOTHI
1. OcHOBHBIE 3aKOHBI JI
TUIPOCTATUKH 113 TecToBBIE TEXHOIOTUHA
2. Bup! nBukeHns, OCHOBHBIC JI
TUIpaBIMYECcKUe TapaMeTphbl
MOTOKA
3. OCHOBBI TUIPOAMHAMUKHI JI
[13 | TecroBbie TexHomOrHU. TEXHOIOTHN aKTHBHOTO
JIp | 00yueHus (paboTa MaNbIMU IPYIIAMH)
4, VYpasuenue bepnymm s J1 TexHomorun aKTUBHOTO 00y4YeHUST (JICKITHS-
MOTOKA PEATbHOM JKUKOCTH. Oecena)
Onpenenenue NoTepb Hamopa. 13 TecToBbIE TEXHOJIOTHH.
P TexHoMOrnM aKTUBHOTO O0yUCHUS
(paboTa MasbIMU TPyITIAMU)
5. Pexxumbl qBuKeHUs )KUIKOCTH. | JT TexHonornu akTUBHOTO OOyUeHuUs (JIEKIHSI-
Oecena)
13 TecToBbIE TEXHOJIOTHH.
TexHoMOrnM aKTUBHOTO O0yUCHUS
JIP (paboTa MasTBIMU TPyITIIAMU)
6. HcTteuenne XUIKOCTH IPU JI
MIOCTOSIHHOM U TIEPEMEHHOM 13 | TecroBbie TexHOMOTHE
Harope TP TexHonOrMM aKTUBHOTO 00y4YeHus (padboTa B
MaJIbIX TPyTIIax)
7. I'mppaBinyeckue pacyeTsl JI
HaAIMOPHBIX TPYOOIIPOBOIOB 13 | TecroBbie TexHOMOTHE
8. |HeycranoBuBmieecs asuxenne | J[
KUJKOCTU B HATIOPHBIX 13 | TecroBbie TexHOMOTHE
TpyOOnpoBOgaX. TP TexHonOrMM aKTUBHOTO 00y4YeHus (padboTa B
MaJIbIX TPyTIIax)

6. Telcyumﬁ KOHTPOJIb YCII€BACMOCTH U MPOMEKYTOUYHAA ATTECTALIUA 110 UTOraM OCBOCHUA
AUCHUIIIIMHBI

6.1 TunoBbie KOHTPOJIbHBIC 3aJaHUA UJIH MHBbIC MaTepHUaJIbI, HGOﬁXO}lIfleIe AJI1 OHCHKH
3H3Hﬂﬁ, yMeHI/lﬁ H HABBIKOB H ONIbITA ACATCJIbHOCTH

6.1.1.PacueTHo rpajduueckasi padoTa, BKJIIOYANIIASA IHIPABIHYECKUNH pacyeThl:
-TUAPOCTAaTUKA (onpez[eneHI/Ie CHJIBI JaBJICHHUA HA ITIJIOCKHUEC U KpHBOJ’IHHeﬁHBIe HOBerHOCTI/I);
-npuMeHenue ypaBHeHus beprysu (IIpumenenue ypaBaenus bepHysmm it pacuera KOPOTKHX
TpyOOIIPOBOJIOB, COCTOSIIMX U3 HECKOJIILKUX Y4aCTKOB Pa3HOTO JHAMETPa);
-UCTEUCHHUE XKHUKOCTH Yepe3 OTBEPCTUE, HACAIKH, KOPOTKHE TPYOBI IPH TIOCTOSTHHOM HAaIope
(Onpenenenue ASHCTBYIOIIETO HATIOPA);




-ACTCUCHHE KHUJIKOCTH Yepe3 OTBEPCTUE, HACAIKU, KOPOTKUE TPYOBI IIPU TIEPEMEHHOM HArope;

- TUIPABIIMYECKUI pacyeT HaOPHBIX TpyOonpoBo1oB (Pacuer TpyOompoBoa Mpu HEMpepbIBHON
pa3aaue U TpaH3UTHOM PacXojie);

-THPaBINYECKUi ynap B TpyoomnpoBoe (PacueT moBbIICHNs TaBICHUS [IPU THAPABIHYECKOM
ynape B TpyOomnpoBoie).

6.1.2 IlpuMepHbIe TeCThI sl TEKYIEro KOHTPOJISA 3HAHUI 00yYaloumxcst
Paznen 2. OcHOBHBIE THIPABINYECKUE MTAPAMETPHI TOTOKA KUIAKOCTH.

1.0 bEMHOE KOJIMYECTBO XUJKOCTH, IIPOXO/IAILEN YEPE3 )KUBOE CEUEHUE
[IOTOKA B EJIMHUILY BPEMEHU, HA3SBIBAETCA

2. JUIMHA JIMHUU, IT0 KOTOPOU XHJIKOCTh B )KUBOM CEUYEHUU COITPUKACAETCSI
C TBEPJbIMU ITOBEPXHOCTAMU, O PAHUYNBAIOIIMMU ITIOTOK,
HA3BIBAETCA

3. IIOTEHLMAJIBHOE JABWXEHUE ABJIAETCA

1. Bcerma 6e3BUXPEBBIM

2. BCETJa BUXPEBBIM

3. BUXPEBBIM WU O€3BUXPEBBIM, B 3aBUCHMOCTH OT CKOPOCTH
4. BUXPEBBIM WK OE3BUXPEBHIM, B 3aBUCIMOCTH OT JaBJICHUS

4.11P1 HEYCTAHOBUBIIEMCSH ABUXXEHMU CKOPOCTD HACTULBI XKUAKOCTU
3ABUCUT

1. oT BpeMeHu M KOOpAMHAT

2. TOJBKO OT BpEMEHU

3. TOJBKO OT KOOPJUHAT

4. 0T BpeMEHHU M KOOpAMHATHI X

5.CPEJHAA CKOPOCTD IIOTOKA B JAHHOM CEYEHMU OITPEAEJIAETCA 110
DOOPMVIIE

1. v=R

Q)]
2. U=,/2gh
3. U.=4gRI
4. v =cC-/RI

6.1.3 Bonipocsl K 3amuTe Ja0opaToOpHBIX padoT

Paznen 3, tema 3.2. Ilorepu Hamopa.

JlaGopaTtopnas padora Ne3 Onpenenenue korddurmenta lapcu
1.ITpuBenure popmyiay HOTEPh MO JJIMHE U TIOSCHUTE BXOSIIHUE B

Hee BEeJTMYUHBI.

2.Kak onbITHBIM ITyTeM HaiiTH 3HaYeHue A?

3. OT KaKuX XapaKTepUCTUK 3aBUCHUT K03 unuent Japcu?

4.11pu KaKuX yCIOBUSAX KOAPPHUIMEHT A HE 3aBUCHUT OT IIEPOXOBATOCTH?

5. B xakoii 30He conpoTuBiIeHUs KO3 PULMEHT A He 3aBUCUT OT uucia Re?
6. Ilouemy OfiHY M3 30H COIIPOTHUBJICHUS HA3bIBAIOT KBAIPATUUHON?



6.1.4 IlepeyeHb BOPOCOB, BLIHOCUMBIX Ha 324eT:

RRO©oOoNoGO~wNE

12.

13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

0.
1.

PuU3NYECKUE CBOKMCTBA KUIKOCTEM.

Bs3KOCTE XHIKOCTH.

Cuuibl, 1eWCTBYIONINE HA YACTUILY JKUJIKOCTH.

I'mapocraTuyeckoe naBlIeHUE U €r0 CBOMCTBA.

Juddepennnanbable ypaBHEHHS paBHOBECHS KUAKOCTH (Y paBHEHUs Diiepa).
OcCHOBHOE ypaBHEHHE T'MPOCTATUKHU.

®opMya 17151 BBIYUCICHUS THIPOCTATUUECKOTO JIABJICHUS B TOUKE.

AOGCoIII0THOE, U30BITOYHOE M BAKYYMMETPHUUECCKOE JTaBJICHHE (pa3pexeHue).
[Tbe30MeTpbl, MaHOMETPHI, MU hepeHITnaTEHbIE MAHOMETPHI.

DMIopkl AaBJICHHUS.

Cuiia ruAPOCTATUYECKOTO AABICHUS KUAKOCTH Ha INIOCKUE TOPU30HTAIIbHBIE
MTOBEPXHOCTH.

Cuna ruipocTaTUYECKOTO 1aBIEHUS KUIKOCTH Ha IUIOCKYIO IIPOU3BOJIBHO
OPHUEHTHPOBAHHYIO TOBEPXHOCTb.

IlenTp naBieHUs U ONPEAEIEHUE €TO0 MOJOKEHUS NIPU AEUCTBUN CHIIBI THAPOCTATUUECKOTO
NABJIEHUS Ha IJIOCKYIO IPOU3BOJIBHO OPUEHTHUPOBAHHYIO IOBEPXHOCTb.

Cuiia ruApOCTAaTUYECKOTO JAABJICHUS )KUAKOCTH Ha KPUBOJIMHEUHYIO LIMJIMHIPUYECKYIO
MMOBEPXHOCTH C TOPU3OHTATILHOM 00pa3yromeH.

Teno naBneHHU.

CriocoObl onMCcaHusl IBUKEHUS JKUIKOCTH.

JIBr>KeHUEe YacTUIbI )KUIKOCTU. [ToHsATHE O BUXPEBOM U MOTEHIIUATBLHOM JIBH>KCHHHU.
JIuHMs TOKA U ee ypaBHEHHUE.

HeycranoBuBLIeeCs 1 yCTaHOBUBILIEECS ABU)KEHUS AKUIAKOCTH.

PaBHOMEpHOE 1 HEPABHOMEPHOE JBUKEHUE.

[InaBHO-M3MEHSIOIIEECS ABUKEHUE KUAKOCTU

[ToToK KUAKOCTH U ero KiaccuduKalys mo xapakrepy rpaHull.

IInomans xKUBOro ce4eHus MOTOKA, CMOYEHHBIN IIEPUMETP U TUAPABINYECKUM paguyc.
Pacxon, cpenHsst CKOpocTb.

VYpaBHEHHE HEPA3PBIBHOCTH ISl TIOTOKA KUIKOCTH.

OO6mmit Buj ypaBHeHnus beprysim.

DHepreTuyeckasi MHTEpIpeTalus ypaBHeHUs] bepHyuIH i yCTaHOBUBLIETOCS JIBUIKEHUS
KUIKOCTH.

['eomeTpuueckas unTepripeTanus ypaBHeHus: bepHyin /uisi yCTaHOBUBILIETOCS ABUKECHUS
KUIKOCTH.

VYpaBHeHue bepHyum U1 3JIEMEHTApHON CTPYHKU peaabHOM KUIKOCTH.

VYpaBHenue bepHyiuu 71 MOTOKa peaibHOM KUIAKOCTH.

I'mppaBinueckuii U NbE30METPUUECKUN YKIOHBI. HanopHas u nbe3omerpudeckas JIMHUU.
Knaccudukanms moreps Hamopa.

[Torepu Hamopa no juuHe, GopMysa Ui UX ONpEIeIeHuUsI.

MecTHble IoTepH Haropa, GopMyiia A UX OMpPeeICHHUS.

Omnpenenenue pacxozia Ipu paBHOMEPHOM JIBUKEHUM.

PexxnmMbl 1BUKEHUS KUIKOCTH.

Oco6eHHOCTH JIAMUHAPHOTO M TYPOYJIEHTHOTO PEXHMA ABHKEHHUSL.

Yucno PeliHobIca U €r0 KPUTHYECKOE 3HAUEHUE.

[M'uapaBnuuecku riajkue U MeEepoXoBaThIE CTEHKHU.

[TonsiTre 06 00aCTSIX COMPOTUBIICHUS IPU TYPOYJIICHTHOM PEXHUME IBHKCHUS (TPAHUIIBI,
ornpenenenue kodpdunuenrta Japen).



41. UcreueHue KUAKOCTH Yepe3 MaJloe HE3aTOIIEHHOE OTBEPCTHE C OCTPOU KPOMKOM
(UcTedeHne mpyu MOCTOSTHHOM HAIope).

42. OcHOBHBIE pacyeTHbIe (POPMYJIIbI IPU UCTEUCHUH JKUKOCTH Yepe3 Maloe He3aTOIICHHOE
OTBEPCTHUE C OCTPOIl KPOMKOIA.

43. TlosHOE M HETIOJIHOE CHKAaTHE CTPYH; COBEPIICHHOE U HECOBEPIIEHHOE CKaTHUE CTPYH.

44, Koa(purmeHTsl CKaTHsi, CKOPOCTH W pacxojia TMPH HCTEUYCHUH dYepe3 HEe3aTOIJICHHOE
OTBEPCTHUE C OCTPON KPOMKOIA.

45. VcteueHus )kUIKOCTH Yepe3 BHEIIHUE HE3aTOIIEHHbIE IUIMHIPUYECKUE HACAIKU
(ucTedeHue Mpu MOCTOSTHHOM Harope). OCHOBHBIE pacueTHbIE (POPMYIIBI.

46. BakyyM BO BHEIIHEM LUJIMHAPUYECKOM HACaJIKe U €ro onpesesieHue.

47. VcteueHus )KUIKOCTH Yepe3 KOPOTKUE TPYOHI.

48. Koa(pdummeHt pacxoaa CUCTEMBI TPYO.

49. Mcreuenue *KUAKOCTH Yepe3 OTBEPCTHUS, HACAAKH U KOPOTKHE TPYObI IIPH MepeMEHHOM
Harope 1 MOCTOSIHHOM TPUTOKE.

50. UcTeuenne KUIKOCTH U3 IPU3MATHUECKOTO pe3epByapa uepe3 He3aTOIJICHHOE U
3aTOIUIEHHOE OTBEPCTHUE MIPHU OTCYTCTBUU MPUTOKA (UCTEUEHHE MTPH IIEPEMEHHOM HAIope).

51. UcTeueHne KHUIKOCTH IPU U3MEHEHUU YPOBHEH B 000MX pe3epByapax (HCTeUeHHE MpH
MepEMEHHOM HaIope).

52. OcHOBHBIE pacyeTHbIe (HOPMYJIIBI IPOCTOTO TUAPABINYECKH JUIMHHOTO TPYyOOIpoBoOaa.

53. Pacuer nmocneoBaTebHO COEAMHEHHBIX THAPABINYECKH ITTMHHBIX TPYO.

54. Pacuer nmapayieabHO COSAMHEHHBIX THIPABINYECKHU JJIMHHBIX TPYO.

55. TloTepu Hamopa npu HENPEPHIBHON pa3iaye U TPAaH3UTHOM PacXo/ie KHUAKOCTH.

56. I'mapaBnuueckuit yaap B TpyOax (ompeaeneHue) U IpUYMHbBI €r0 BOSHUKHOBEHUS.

57. 'mnpaBaudecKuid yaap Ipu MTHOBEHHOM 3aKPBITHH 3aTBOPA B TpyOax.

58. 'uapaBnuyueckuil yaap npu MocTereHHOM 3aKpBITHH 3aTBOpPA B TPYOax

59. ®opmymna H.E. XKykoBckoro ajis onpeneneHus MOBBIIICHUS TaBICHHUS.

60. Buasl ruapaBInuecKoro yaapa.

61. ®a3a ymnapa u nepuo1 KojaeOaHuil IpH TUAPABIMYESCKOM yaape.

62. CKOpOCTh pacpoCTpaHEHUs BOJIHBI THAPABINYECKOTO yAapa.

6.2 Onucanue nokasareseii 1 KpUTEPHEB KOHTPOJISA YCII€BAEMOCTH, ONMCAHNE IIKAJI
OlleHUBAHUS

JInsi OILIeHKHM 3HAHWM, YMEHHUU, HAaBBIKOB M ()OPMHPOBAHUS KOMIIETCHLUH MO JAUCIUILINHE
IIPUMEHATCA TPAAULMOHHAS CUCTEMA KOHTPOJIS M OLICHKH YCIIEBAEMOCTH CTYIEHTOB.

Cucrema TeKyIero KOHTpOJId U yCIIEBAEMOCTH CTYJE€HTa OCYIIECTBIISETCS IPU BBIOJIHEHNUU
TECTUPOBAHUS 10 KaXXIOMY pa3feny AMCLUUIUIMHBI, BBIIOJHEHHS W 3aIlUTHI JJaOOPATOPHBIX padoT,
a TaK)Ke PEIICHUs TUIIOBBIX 3a/a4.

Jlns  omeHKW 3HAHWKM, YMEHHWH, HaBBIKOB W (POPMHUpPOBAHUS KOMIICTCHIIUH TIPH
IIPOMEXYTOUHOM aTTecTallud 3HAHUW TaKKe INPUMEHSETCS TPAAUIMOHHAs CUCTEMAa KOHTPOJIS
3HAHUU.

IIpu kouTpone 3HaHW B (QopMe »dK3aMeHa MpenoJaBaTeib HCIOIb3YeT METO[
UHIUBUYAJIBHOTO cOOEceloBaHMs, B XOAE KOTOPOro OOCYXKIAeT €O CTYIEHTOM HECKOJIbKO
BOMPOCOB, BXOMALIMX B Omier u3 yueOHOW mporpammbl. [Ipm HEOOXOTUMOCTH MOTYT OBITh
IIPEJI0KEHBI JOTIOJHUTENBHBIE BOIPOCHI, 3a1a4U U IIPUMEPBI.

Onucanue KpUTepueB OLECHUBAHUS JJISl IPOBECHHS TEKYIICH aTTecTallii 00yJaroIuXCsl 110
nucuuiuinee «I'uapasiarkay B opMe TECTUPOBAHUS.



Tabauua 7a

Kpurepuu oniennBanust Tekyniei ycneBaeMoctu B opMe TECTUPOBAHUS

IIIkaja oueHUBAHUSA 3auver
umeertcs 0osee 60% MpaBUIIbHBIX OTBETOB TECTA 3auér
nmeetcst MeHee 60% IMpaBUIIbHBIX OTBETOB TECTA He3zauér

Omnncanne KpUTEpHEB OLCHUBAHUS IS TPOBEICHHS TEKYIIEll aTTecTaluy 00yJarouxcs 1o
mucuuruinie « uapasiarkay B popMe 3amThl J1a00paTOPHBIX PaboT.

Kputepun oneHuBanus B popme 3alIUThHI Ta0OpaTOPHBIX padoT. Tabnuua 76

Ouenka

Kpurtepuun onenunBanus

3a4ecT

"3a4eT" BBICTABIISIETCS CTYAEHTY, €CJIM OH TBEPJIO 3HAET MAaTepHUall, TPaMOTHO
U 10 CYLIECTBY M3JaraeT €ro, He JOIYCKas CYIIECTBEHHBIX HETOYHOCTEN B
OTBETE€ Ha BOINPOCHI MO TEOPETHYECKONW YacTh J1abopaTOpHOU paboThl,
NPaBUIBHO (HOPMYTUpPYET LEeTH U 3aJaud JabopaTOpHO paboThI, MOPAIOK
€e  BBINOJHEHHS, BIaJeeT HEOOXOAMMBIMHU HAaBBHIKAMU  aHanmnW3a ¢
MOACIIUPOBAHMSA, OKCIICPUMCHTAJIBHOI'O UCCIICIOBAHN.

Hezauer

"He3zaueT" BBICTABISAETCS CTYAEHTY, KOTOPBIM HE 3HAET 3HAYUTEIBHON YacTH
Marepuanga  JabopaTopHOW  pabOThIl, HEYBEpEHHO, C  OOJIBIIUMHU
3aTpyAHEHUSMH OIpeneiseT Ledd W 3aJadyd JIabopaTopHOW paboTHl,
MOPSIOK €€ BBIIOJIHEHNUS, HE BJaJleeT HeOOXOAUMBIMU HaBBIKAMU aHAIU3a 1
MOACIIMPOBAHUSA, OKCIICPUMCHTAJIBHOI'O UCCJICIOBAaHUA

Omnuncanne mWKaidbl ¥ KPUTEPHEB OLICHUBAHUS IS IPOBEACHUS MPOMEKYTOYHOM aTTecTaluu
oOyuaromuxcs o gucuuiuinae «I uapasiaukay B popme 3ayera.

Tabnuma 8
Ounenka Kpurepumn oneHuBanus
OLICHKY «3a4eT» 3aCIyKUBAET CTYJIEHT, IPAKTUUECKHU MOTHOCTHIO
OCBOUBUINI 3HAHUS, YMEHUS, KOMIIETEHIINN U TEOPETUUECKUI
MaTepuai, FPaMOTHO U MO CYIIECTBY MU3JIaraeT ero, He TOMmycKas
saueT CYILIECTBEHHBIX HETOYHOCTEHN B OTBETE HA BOIIPOC, IIPABUIILHO
MPUMEHSIET TEOPETUUECKHE MOJI0KEHUSI TPU PELICHUH MPAKTHYECKUX
BOIIPOCOB U 33J1a4, BJIaIe€T HEOOXOMMBIMHI HaBbIKAMH U TIPUEMaMHU MX
BbINOJIHEeHMs. KoMmeTeHm, 3aKkpeniéHHble 3a AUCIUITITUHOMN,
c(OpMHPOBAHBI HA YPOBHE — XOPOIIUH (CpeHHIA).
OLICHKY «He3a4deT» 3aclIyXHBaeT CTYIEHT, YaCTUYHO C mpoleramu
OCBOMBIIMN 3HAaHHSA, YMEHMs, KOMIIETEHLIMHM U TEOPETHUYECKUM
MaTepuan, JOMYCKaeT HETOYHOCTH, HEIOCTaTOYHO MpPaBHUIIbHBIE
He3aueT (GOpMYIMPOBKH, HapyLIICHUs JOTMYECKOW IIOCIIEAOBAaTEIbHOCTH B

U3JI0KEHUU TNPOrpaMMHOrO0 Marepuana, HEKOTOpbIe NPAKTUYECKHE
HaBBIKM He chopmupoBaHbl. KommeTeHInH, 3akperiéHHbIE 3a
JUCITUILINHOM, HEe CPOPMUPOBAHBI.




7. YueOHO-MeTOANYeCKOe U HH(OpMaHOHHOE o0ecnieyeHre I CUUIIIMHbI
7.1 OcHoBHas IUTEpPaTypa

1. WMrepenmuxt, H.B. I'mmpaBnuka [DnektpoHHbii pecypc]: yueOnuk / JI.B. Ilrepennuxr. -
OnektpoH. paH.- Cankr-lIlerepOypr: Jlamp, 2015. — 656 c¢. - Pexum pgocryma:
https://e.lanbook.com/book/64346.

2. VYxuH, b.B. 'mapasnuka.: yuebnoe nocodue / b.B. Yxun. — M.: UHOPA-M, 2014 . — 464 c.

7.2 JlonoJIHUTeJILHAS JTUTEPATypa

1. Koseips, U.E. Ilpaktukym mo ruapaeinuke [Tekct]: yueOHO-meTomuueckoe mocoodue / W.E.
Ko3bips, N.@. [Mukanosa, H.B. Xanos.— Cankr-Ilerepoypr: Jlans, 2016. — 176 c.

2. Koszpipp N.E. O6mas runpasnuka: YueOHo-meTonuueckoe nocooue / N.E. Koswips, N.O.
IMukamosa, A.A. Cremanos, H.B. Xaunos. — M.: U3gatensctBo PTAY-MCXA, 2016. — 80 ¢

3. Uyraes P.P. I'mapasnuka (Texuuueckas Mexanuka xuakocts) [Tekct]: yue6. mist By3oB / P.P.
Uyraes. — u3a. 6-¢, penpuHt. — M.: 2013 . - 672 c.

7.3 HopmaTuBHbIE IPAaBOBbIE AKTHI
Her HE0OX01MMOCTH IO JAHHOW AUCIIUTIIIMHE.
7.4 MeToanyeckue YKa3aHusl, PEKOMEHAAIMU U IPyrue MaTepuajibl K 3aHATHAM

1. VueGHo-meTomuyeckoe mocodue K yadboparopHbiM padotam mo obmieit ruapasnuke / C.B.
Bepmmnnna. — M.: MI'VII, 2013 . - 125 c.

2. COopHHMK 3amaHWii 1O OOmIel THuaApaBiuKe.. YdeOHO-meTonuueckoe mocooue./ C.B.
Bepuminnuna, W.E. Koszbipp, N.®. IlukanoBa, A.A. CremanoB, H.B. XanoB. — M.:
M3patensctBo PTAY-MCXA, 2015. - 137 c. .

8. [lepeyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEepHET»,
HEO0OXOIUMBIX /IJIsl OCBOCHUS TUCHHUILIHHBI (MO1YJIA)

1. Dnexrponno-6ubauoreuynas cucrema usmarenasctsa "JIAHB": http://www.e.lanbook.com
(OTKpBITHIN 1OCTYM)

2. llenrtpansHas Hayunas BuGnuoreka nmenn H.U. XKenesnosa http://www.library.timacad.ru
(OTKPBITBINA JTIOCTYII)

9. IlepeyeHb NPOrpaMMHOIo odecnevyeHnsi ¥ HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM
Her HeoO6xoaumocTu.

10. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM VISl OCYIEeCTBJICHH S
00pa3oBaTeIbLHOIO NMpouecca No IMCHUILINHE

Jnst  peanu3anuu  y4eOHOM MpOTrpaMMbl, METOAMYECKON KOHIICTIIUH TperogaBaHus
JUCLUIUIMHBL, peaan3yeMoil Ha kadeape, HEOOXOIUMBI M3MEPUTENIbHbBIE MPHOOPHI (ITEE30METPHI,
MaHOMETPBI, BAKYyMMETPhI, MUKPOBEPTYIIKH, TpyOku [Iuto, mmuieHMacmTadbl, CEKyHIOMEpHI,
MepHBIe COCyI[BI, BO,Z[OCJII/IBBI-BO,Z[OMCPBI), ,Z[@MOHCTpaLII/IOHHBIG MOoaciin (,Z[.HSI HUCCJICOIOBAHUS
ypaBHeHUs bepHymn, moteps Hamopa, MECTHBIX COTPOTUBIICHUN, PEKUMOB JBMIKEHUS KHUIKOCTH,
NUCTCUCHUS qepe3 OTBepCTI/ISI 1 HaCaaKu, FI/I,Z[paBJII/I‘ICCKOI‘O y;[apa), CTCHABI, MAaKCThI, JIOTKH U I[p.
obopyoBaHue, BUIE0-, KHHO- U TeIE(UIBMBI TI0 THAPABIUKE, KOMIUICKTHI IJIAKATOB.


http://elib.ieek.timacad.ru/opac/index.php?url=/auteurs/view/26555/source:default
http://elib.ieek.timacad.ru/opac/index.php?url=/auteurs/view/26555/source:default
http://elib.ieek.timacad.ru/opac/index.php?url=/auteurs/view/17102/source:default
http://elib.ieek.timacad.ru/opac/index.php?url=/auteurs/view/17102/source:default
http://www.e.lanbook.com/
http://www.library.timacad.ru/

Tabauua 10

Caenenusi 00 00ecne4eHHOCTH CIeUATN3UPOBAHHBIMY AyIUTOPUSIMHU, KAOMHETaAMH,
JIAa00pATOPHUSIMH

HaunMeHnoBaHHe CHENHAIBLHBIX
NoMeneHu | U NoMeIeHun 115
€CaMoOCTOAITeIbHOM padoThl (Ne yueOHOTO
Kopmyca, Ne ayiuTopuu)

OCHAILIEHHOCTE CHEIHAJLHBIX IOMEIIeHUH 1
NMOMelIeHU ISl CAMOCTOSATEJIbHOI padoThI**

1

2

yueOHas ayoumopust 05t NPOBeOeHUs, 3aHAMuULL
JNEeKYUOHHO020 MUnda, y4eonas ayoumopus Ojis
2PYNNOBBLIX U UHOUBUOYATLHBIX KOHCYIbMAYUL,
OJ1s1 MeKywe20 KOHMpPOasi U NPOMENCYIMOUHOU
ammecmayuu, y4eonas ayoumopus 0as
npoGedeHuUst Kypco8020 NPOEKmuposanus
(8binOAHEHUS KYPCOBLIX pAbOM,).
Yuebnwuii xopnyc Ne 28, ayoumops 123

1. ITapTa MOHOONOK IByXMecTHas 13mmT.
2. Jlocka mapkepHas 1miT.

yuebnas nabopamopust 075 NposedeHuil
1aO0PAMOPHBIX 3aHAMUL, HAYYHBIX
uccne0o8anull
Yuebnwiii kopnyc Ne 28, ayoumops 113

Jns peanmzanun yaeOHOM MPOTrpaMMBbl HCTIOTB3YIOTCS:

- COOTBETCTBYIOIINE H3MEPUTEIIbHBIE TPHOOPHI:

BE30METPHI, MaHOMETHI, BaKyyMMETpHI,

MUKpPOBEPTYIIKH, TpyOkwm Iluto,  mmmieHMacmTadsl,

CEKYHIIOMEPBI, MEPHBIE COCY/IbI;

- JIEMOHCTpalMOHHBbIE Mojenu (A HMCCIeAOBaHUS

ypaBHeHUsT bepHymiu, TOTeph Hamopa, MECTHBIX

COTPOTHBIICHHUH,  PEXUMOB  JABIDKEHUS  JKHIKOCTH,

MCTEUEHUS Yepe3 OTBEPCTHS M HACAIKH, THAPABITUIECKOTO

yaapa);

- MJIAKaThl, CTEHJBI, MAKEThI COOPYKEHHIT;

- TU/IPABIIMYECKHUE JIOTKH, HACOCHL

- BOJIOCITUBBI-BOJAOMEDHI.

1. JloTok ¢ mepeMeHHBIM YKIOHOM 11T,
(MuB.Ne410134000000106)

2. Jlotok ruapaBaudeckuii 1mr. (6e3 uuB.Ne)

3. Maker coopysxenus 1. (6e3 nus.Ne)

4. Hacoc 12/1-19 Ne 173 1urr. (6e3 unB.Ne)

5. Inakar 28mr. (63 uHB.Ne)

6. YueOnsiii Maket 43 mr. (0e3 uHB.Ne)

7. Taptet 13 mir.

8. Cryubs 26 mir.

9. .Jlocka MemoBas 1 mmiT.

Llenmpanvnas nayynas oubauomera umeHu
H.U. JKenesnoea, uumanvuwvie 3a/1vl
oubauomexu, bubnuomexa uncmumyma
Menuopayuu, B00H020 X035UCMed U
CMpoOUmensLCmea, YumanbHulll 34l
Vueonwuii kopnyc Ne 29, ayoumopus 123

Obweorcumue Nel0,11, komnama 0ist
Camonoo20moeKu

11. MeToauyecKue peKOMEHIAIUMN CTY€HTAM M0 OCBOEHUIO THCIIUNIHHBI
B mnporecce oOydeHHs TPUMEHSIOTCS 00pa30BaTElIbHBIE TEXHOJIOTHH, O00€CIIeUNBAIOIINE
pazBute u (opMHpOBaHME Yy CTYIEHTOB OOMIETPOPECCHOHANBHBIX M TMPOGECCHOHATHHBIX

KOMIIETCHIINH.

OOpa3zoBarenbHble TEXHOJOTHH pEATU3yIOTCS depe3 Takue (GOpMblI OpraHu3aluu y4eOHOTro
nporecca, Kak JeKIHH, T1a00opaTopHbIe padOTHI, TPAKTUUECKUE 3aHATHS H CAMOCTOSTENIbHAs padoTa.




Kpome BBOIHBIX M 0030PHBIX JIEKIHH UCHOIB3YIOTCSA MPOOJIEMHbIE JEKIHH, TPU KOTOPHIX JEKTOP
JOKJIaJbIBasi MPOOJIEMHYIO CUTYAIIUIO, aKTUBU3UPYET MPOLIECC 00yUeHUs, a TAKXKE JICKIIUU JIEKIHS C
3apaHee OOBSIBICHHBIMU OLIMOKaMu. B pesynbTaTe auanora JIGKTOpa C ayIUTOPHEH y CTYIEHTOB
pa3BHUBaeTCs MBbIIUICHHE, IO3BOJSIONIEe H30eKaTh MAaCCUBHOIO BOCHPHUATHS HHPOpMALUU U
COJIeicTBOBAaTh CBOOOTHOMY OOMEHY MHEHHSIMH.

CamocrosiTenbHast paboTa CTyAIeHTa HallpaBlieHa Ha U3y4YeHUE TEOPETUYECKOro MaTepuaa, a
TaKXe BBITIOJHEHUE 33JaHNH, IOCTABJICHHBIX MEpe] CTYIeHTaMU Ha JIEKIIMOHHBIX, JIJAOOPATOPHBIX U
MPAKTUYECKUX 3aHITUH.

JIsi TOJTHOTO OCBOEHMS JUCHUIUIMHBI CTYAEHTaAM HEOOXOIUMO BBIMOJIHUTE CIEIYIOIIHNE
NIEUCTBUA:

-IOCETUTh KYypC JIKIMi, HAa KOTOPBIX OyIyT MOAPOOHO PACKPHITHI OCHOBHBIE TEMBI
U3y4aeMoOil JMCUUIUIMHBI, JaHbl PEKOMEHJAIMH 10 CaMOCTOATEIbHOW monaroroBke. llpu
IPOCITYIIMBAHUHU JIGKIIMH Kypca HEOOXOIMMO COCTaBUTh KOHCIIEKT JIGKIIUH, KOTOPBIN MpOBEpseTCs
npernojaBaTesieM BO BpeMs IpreMa pacueTHO-Tpaduyeckoil paboThl.

- BBITOJIHUTBG JIAOOpaTOpHBIN NpakTukyM. Ilocemenue mabopaTopHbIX paboT 00s3aTENBHO.

- CaMOCTOSITENIBHO TTOATOTOBUTHLCS K KaXJA0W JabopaTopHO paboTe B TpeOyeMoMm oObeMe:
IPOCMOTPETh MaTepHalbl 3aHATHS, M3YYUTh METOIMYECKHE YKa3aHUs, U3y4YUTh HEOOXOAMMBIH
TEOPETUUYECKUI MaTepHall.

- BBITMIOJIHUTH PAacuyeTHO-TpapuuecKyto padboTy

- 0(hopMUTH KypHaI 1aOOPaTOPHBIX PabOT.

- BBIIIOJIHUTBH TECTUPOBAHUE IO KaXKJI0M TeMe.

- 3aIIUTUTH PacueTHO-TpadUUIECKYIO0 padoTy

- 3aLIUTUTH JIAOOPATOPHBIE PaOOTHI.

Paboueit mporpamMmMoil TUCIUTIIIMHBI JJISI CTYJIGHTOB B KAYECTBE CaMOCTOSITEIBLHOM pabOThI
IIPEyCMOTPEHO:

- [loBTOpEHUE 1 aHaIN3 JIEKIIMOHHOTO MaTepHaa;

-npopaboTKa JAONOJHUTEIBHBIX TEOPETHUYECKUX BOMPOCOB MO OTIEIBHBIM pazjenaM Kypca
M0 TEKYIIeMy MaTepuaiy;

- MOJITOTOBKA K BBITIOJIHEHUIO JTA00OPATOPHBIX padoT;

- ohopmIteHHE )KypHaJIa TaOOPaTOPHBIX padoT;

- BBITMIOJIHEHUE pacyeTHO-TpauIecKkoit paboThl,

Texymuit KOHTPOJIb OCYIIECTBISETCS C TIOMOIIBIO CAEAYIOMHMX (HOPM: yUET TOCEIIEHUH U PabOTHI
Ha JICKIMOHHBIX M TPAKTHYECKUX 3aHATUAX. BelmonHeHne 1a00paTOpHBIX PadOT, BBITOJHEHHE
pacyeTHO-rpadudecKoi paboThI.

B pesynbTare u3yueHus Kypca CTYIEHT JOJDKEH IO3HAThb OCHOBHBIE 3aKOHBI M METObI
pacueToB B 00JacTH TUIPABIMUKH, HAYYUTHbCSI UX NPUMEHATH TMPU PEIICHUH Pa3TUYHbBIX
NpakTU4YecKux 3a1a4. OCHOBHOU (OpMOH 3aHATHI IO U3YUEHHIO Kypca SBISIOTCS Ja0opaTOpHbIe U
MPaKTUYECKUE 3aHATHS, CAMOCTOsTEeIbHAs paboTa cTyaeHTa Haja ydeOHoW smreparypoil. [lo
9K3aMEHAIIMOHHOMN CeCCHH CTYJICHT JOJDKEH BBIIOJIHUTH U CIATh PacYeTHO-TpauIecKyro padboTy.

CtyneHTsl, HE TMpouIeamue coOECeIOBaHUE 10 BBIMTOJIHECHHOM pacyeTHO-TpaPuIeCKOi
paboThI M HE BHIOIHHUBILIKE OTYET 10 TAOOPaTOPHBIM paboTaM, K 3a4eTy He JOIMYCKAIOTC.

Buabl u popmbl 0TPadOTKH NPONYLIEHHBIX 3AHATHI

CryaeHT, NpONMYyCTUBIIMK J1Ta0OpAaTOpHBIC 3aHATHS O005S3aH B CPOK, YCTAHOBJICHHBIN
npernoiaBaTesneM oTpadboTaTh JaHHBIM BUJ 3aHATHUS ITyTEM BBIIOJIHEHUS 1aOOpaTOpHON pabOTHI U ee
3aIUTHL.

12. MeToan4eckne peKOMEHIAIUH MPENoAaBATE/sIM 110 OPraHU3alUH 00y4eHusl 110
AUCHMILIAHE

Ha xadenpe npu npenonaBaHuy TUCIUTUTMHBI IPUMEHSIFOTCS CISAYIOIINE METObI 00yUeHUs
CTYJIEHTOB: YCTHOE H3JIO)KEHHE Y4eOHOro Marepuaia, CONpPOBOXKIAEMOE IOKa3oM U
JEMOHCTpAIMei MAaKeTOB, IIJIAaKaTOB; BBIMOJHEHHE JIA0OPATOPHBIX PAadOT  CTYACHTAMU;



CaMOCTOSITENIbHOE M3y4YeHHE CTYJIEHTaMH y4eOHOTO MaTepHualia 1o peKOMEHJI0BaHHOM JIMTeparType;
BBINOJTHEHNE UHIUBUAYATHHOTO 3a/IaHUs CTYACHTaMU, KYpCOBOM pabOTHI.

Bribop MeTomoB mpoBeneHHs 3aHATUN OOYCIOBIIEH YYE€OHBIMH LEISIMH, COJAEpKaHUEM
yueOHOro Marepuaja, BpeMEHEM, OTBOJMMBIM Ha 3aHATHA. Ha 3aHATHSIX B TECHOM COYETaHUU
NpUMEHSETC HECKOJIBKO METOAOB, OAMH M3 KOTOPBIX BBICTymaer BeAaymuM. OH ompenenser
MOCTPOEHUE U BUJ| 3aHATUU.

Teopernueckue 3HaHMS, TOTYYCHHBIE CTYJICHTAMHU IPU CAMOCTOSTEILHOM M3YyYeHHH Kypca
[0 JIUTEPATYPHBIM HCTOYHHUKAM, 3aKPEIUISIIOTCS MpPH BBIIOJHEHUH J1a0OpaTOPHBIX paboT u
pacueTHO-rpaduyecKon paboThI.

[Ipu BBIIONIHEHWH pacueTHO-TpadUuecKod paboThl oOpamaercs o0coboe BHUMaHHUE Ha
BBIPA0OTKY y CTYACHTOB YMEHHS MOJIb30BATHCS CIIPABOYHON JIUTEPATYpOH, TPAMOTHO BBITOIHATD U
0(QOpMIISITh UHKEHEPHBIE PACUEThl U YEPTEKU U YMEHUS BBINOIHITH OTYETHBIE IOKYMEHTHI B CPOK
U C BBICOKUM Ka4yeCTBOM.

K cpenctBam oOydeHHs TO [JaHHOM JUCHMIUIMHE OTHOCATCS: peYb IPerojaBaTess;
TEXHUYECKHE CpEICTBAa OOyYeHHs: [OCKa, IIBETHBIE MapKEpbl, 3JIEKTPOHHO-BBIYMCIUTEIbHAS
TEXHHKA, TEMATUYECKUE MaTepUalbl K NMPAKTUYECKUM 3aHATUSAM (IIPE3EHTAlN), MaKeThl, CTCH/IbI,
IUTaKaThl U JIpyTHE HArJAIHBbIE MOCOOMs; Ja0opaTopHble CTEHIAbl M YCTAaHOBKH B JabopaTopuu
«'mapaBnukny; yaeOHUKH, Y4eOHbBIE TTOCOOHSI.

Ha 3aHATHAX 1O JUCHMIUIMHE JTOJDKHBI HIMPOKO HCIIOJIB30BaThCS Pa3HOOOpa3HBIE CPEACTBa
o0OydeHus, crocoOCTByIomue 0ojiee MOJTHOMY U NMPaBUILHOMY MOHUMAHHUIO TEMbI MPAKTHYECKOTO
WX JTa0OPaTOPHOTO 3aHATHS, a TAK)KE BBIPAOOTKE KOHCTPYKTOPCKUX HABBIKOB.

[lensimu mpoBeneHus 1a0OpaTOPHBIX paOOT SBISIOTCS: YCTAHOBJIEHHE CBSI3€H TEOpUU C
NPaKTUKON B (opMe OSKCIEPHUMEHTAIBHOTO TOATBEPXKIACHUS IOJIOKEHUH Teopuu; oOydeHue
CTYJIEHTOB YMEHHIO aHAIU3UPOBATh MOTyYEHHbIE PE3YIbTaThl; KOHTPOJIb CAMOCTOATEIHLHONU PaboThI
CTYZICHTOB I10 OCBOEHUIO Kypca; 00ydeHue HaBbIKaM MPO(ecCHOHATBHON AeATEIbHOCTH.

[lenu nmaGopaTOpHOTO MPAaKTUKyMa TOCTUTAIOTCS HAUIYYIIUM OOpa3oM B TOM Cilydae, eciu
BBITIOJIHEHUIO JKCIIEPUMEHTA MPEIIECTBYET ONpeAeSeHHAs IOArOTOBUTENbHAs BHEAYIUTOPHAs
pabora. IlosToMy mpernoaaBarenb OO0sf3aH TOBECTH JI0 BCEX CTYAEHTOB TIpaUK BbHIIOJHEHUS
71a00paTOpHBIX paboT ¢ TeM, YTOOBI OHM MOTJIHM 3aHUMAThCS LIE€JICHANPABICHHON CaMOCTOSATEIbHOM
paboToii.

Ha xadenpe mnpu mnpenogaBaHuM TUCHMIUIMHBI TPUMEHSIOTCS CIEAYIOIIME METO/bI
0o0ydeHHsl CTYAEHTOB: YCTHOE M3JIOKEHHE Y4eOHOro Marepuaina, COMPOBOXKAAEMOE IMOKa30oM U
JEMOHCTpallMii  MakeTOB, IUIAKAaTOB; BBIMOJIHEHHE Ja0OpaTOpPHBIX  pabOT  CTyIEHTAMU;
CaMOCTOSITENIbHOE U3YYeHHUE CTy/IeHTaMH Y4eOHOTo MarepHala Mo peKOMEHJOBaHHOM JINTEpaType;
BBINOJIHEHUE PacyeTHO-TpadudecKoil paboThl CTyIEHTaMHU.

B wMertomuueckux yKazaHUSX K J1TaOOpaTOpHBIM paboTaM 1O Y4eOHOW JTUCIUIIIINHE
«['unpaBnukay, paspaboTaHHBIX Ha Kadeape, HalOTCS OOIIME TEOPETHUECKUE CBEJCHUS MO TEMaM,
OTHMCaHUsl JIA0OPATOPHBIX YCTAaHOBOK M METOJMKAa TpoBeacHHs pador. OOmme TeopeTHyecKue
CBEJICHUS, TNPEJICTaBICHHbIE B KaXJI0iW paldoTe, JaHBl KPAaTKO M OCBEUIAIOT COJEP)KAaHHE TEMbI
TOJIBKO B TIpeAeNiax JaHHOW JiabopaTtopHOi paboThl. B ommcaHusx 1abOpaTOPHBIX YCTaHOBOK
NPUBEJICHBI UX CXEMBI M OPSAAO0K Pa0OTHI HA YCTAHOBKAX.

B Meronuyeckux ykazaHHAX YCTaHOBJIEH TMOPSAOK BBINOJHEHHUS JAOOpaTOpHBIX padoT,
NPUBEJICHBI JKypHAJIbl M3MEpEHH U 00paOOTKH IMOJydaeMbIX JaHHBIX. MeToaMKa COCTaBleHa ¢
YU4ETOM CaMOCTOSITENIbHOTO BBIMOJIHEHMSI CTYACHTaMU JJAOOPATOPHBIX pabOT Ha YCTAaHOBKAX O]
PYKOBOJICTBOM IpENoiaBaTes

Pacuetno-rpaduueckas pabora HareneHa Ha OBbIIIeHHE Y3 (HEKTUBHOCTH U TTPAKTUUECKON
HANpaBICHHOCTH OOYYEHUs CTYAEHTOB. BrlnmomHeHne pacueTHoO-TpaduuecKon paboThI
CIocoOCTBYeT BBIPAOOTKE HABBHIKOB B MPHUHATHM OOOCHOBAaHHBIX HMHXKEHEPHO-TEXHUYECKUX
petieHuit. BeimonHseTcst 11 NpoBepKU CTETIEHU YCBOEGHUS TEKYIIEro y4eOHOro MaTepuaiia.

K pacuerno-rpaduueckoii pabore Aar0TCsi METOAMYECKHE YKa3aHUs K PEIICHUIO 3a]1a4.

OOyuaromuecs, B 4Yachl CaMOCTOATENbHON Pa0OTHI, 3HAKOMATCS C 3aJaHUEM, U3y4aroT
PEKOMEH/I0BaHHYIO U YU4E€OHYIO TUTEPATYPY.



KoHTpoab CTeneHH yCBOCHHA yueOHOrO Marepuana IPOBOIMICH METOIOM POBEPKH
[[PABHJILHOCTH BBITIOHEHNSA HH/HBHIYAIBHBIX sas1annif (pacueTHo-rpaduuecKon paboThl)

Bee OTMEUCHHBIC PELCH3CHTOM OUTHOKH JIOTKHbI GbiTh MCTpABJICHbI, & C/C/IAHHbIC
yKa3aHHs BbIIOIHCHDL

Tlpu BBITIOJAHEHHH pacueTHO-I paguICcKoiH pabots ofpamaercs ocoboe BHHMaHWE Ha
BBIPAGOTKY ¥ CTYJICHTOB YMEHHS 107630BATLCA CNpaBoMHOf AUTEPATYPOH, FPAMOTHO BHIIOMHATE H
0(OPMISTH PACHEThi H YMEHHE BbIIOTHATH OTACTH ble JOKYMEHTBL

K 3a4eTy CTY/IHT JIOITyCKaeTes TOIbKO Mociie 3alltiThH pacieTHO-TpadHuecKoif padoThI.

Beifop MeTo10B TPOBEJICHHA qausTHil 00YC/IOBIEH YUeOHBIMH IETSIMH. COACpHKAHUCM
yueGHOro MaTepHala, BPEMCHEM. OTBOJIMMbLIM Ha sapaTHg. la 3aHATHAX B TECHOM COYCTaHHH
[IPHMEHSCTCH HECKOIBKO METO/I0B. OMHH M3 KOTOPBIX BBICTYIAET BeIyIIHM. On onpenenser
OCTPOEHHE M BH.L 3AHATHH.

Ha 3aHstusx Mo JHCHMILIMHE JOMKHBI UIHPOKO HCMOB30BATLCA  Pa3HOO0pasHbIE
MHTEpaKTHBHbIE ~ CPEIcTBA OOYUEHHS. criocoGeTpyione  Gosiee  MOIHOMY M TIPABHIILHOMY
NMOHHMAHMIO TeMbl MPAKTHHYECKOro 3aHATHA. a TakiKe BBIpA0OTKE HABBIKOB M YMEHHH
00yHaomEr OCsL.

[Iporpammy paspadoraia: / J
Ko3sips W.E., K.T.H, JOLEHT 7/




PELIEH3 U

Ha pa0o4y10 NporpaMmMy AUCHHUILINHBI
b1.0.21 I'mapasiauka OIIOII BO
no HanpasJjenuto 35.03.11 'uapomenuopauus
HanpasJeHHOCTH I'mapomesnopanusi, MexaHuzanus 1 aBTOMAaTH3aL U
THAPOMEJIMOPATHBHBIX padoT
(kBasiu(puKanMs BbINYCKHUKA-0aKaJIaBp)

[TepmunoBBEIM A.B. noueHToOM Kadeapbl THIPOJIOTHH, THAPOTEOJIOTUH U PErylInpOBaHUS
ctoka, PTAY-MCXA uMm. K.A. TumupsizeBa (majnee 1mo TEKCTY PEICH3EHT), POBEIeHa PEIICH3US
paboueii mporpammbl aucuuiuiHbel «'mapasmuka» OIIOII BO mno wanmpaBnenuio 35.03.11
['mppoMennopanys, HamnpaBlIeHHOCTh: ['mapomenuopanus, MexaHusanuss W aBTOMaTU3aLUsA
THIPOMEIIMOPATUBHBIX ~ paboT (KBamMQHKanus BBITYCKHHKAa-0akaigaBp), pa3pabOTaHHOW B
MHCTUTYTE MEJIMOpAallKi, BOJAHOTO X03siiicTBa U crpoutenbeTBa mMeHn A.H. Koctsikoa, ®I'BOY
BO «Poccuiickuii rocygapcTBeHHbIN arpapHbiii yausepcureT — MCXA umenu K.A. Tumupszesay,
Ha Kadenpe KOMIUIEKCHOTO MCIIOJIb30BaHMs BOJHBIX PECYPCOB M THAPABIUKU (pa3paboTyuK:
Kosbips Upuna EBrenbeBHa, ToLEHT Kadenpbl, KAaHIUIAT TEXHUYECKHX HAYK.).

PaccmoTpeB npencTaBieHHbIE HA PELEH3HIO MAaTEpUAbl, PELICH3CHT IPULIEI K CIEIYIOIIHAM
BBIBOJIAM:

1. IIpenbsBnennas paGouas mporpaMma IJUCHUIUIMHBL «[ mapaBiuka» (Jlanee Mo TEKCTy
[Iporpamma) coomeemcmeayem tpedoBanusm ®I'OC no nanpasnenuto 35.03.11 I'uagpomenuopanus
codepoicum BCe OCHOBHBIE pa3feibl, coomeemcmayem TpeOOBaHUAM K HOPMaTUBHO-METOIUYECKUM
JIOKYMEHTaM.

2. llpeacraBnennas B Ilporpamme akmyanvnocms y4eOHON JUCHUIUIMHBL B paMKax
peammzaru OIIOIT BO we nodnexcum comuenuro — MACUUTUTMHA OTHOCUTCS K Oa3WCHON 4YacTu
yaeOHoro nukia — b1.

3. IlpeacraBnennsie B [Iporpamme yeru AUCUUIUIMHBL coomeemcmeyiom TpPeOOBAHUSAM
®I'OC nanpasnenus 35.03.11 I'mapomenunoparusi.

4. B coorBerctBun c¢ llporpammoii 3a nucuuiuiMHOM «l'MAapaBiuKa» 3akKperieHo 6
Komnemenyuu. JlucuuniuuHa «lmapaBnMka» W nOpeacraBieHHas IIporpamma  cnocobma
peanu308ams UX B OOBSBICHHBIX TPEOOBAHMSIX.

5. Pezynomamul 00yyenus, npencTaBieHHble B [IporpaMme B KaTeropusix 3HaTh, YMETb,
BIAJETh coomeemcmeylom crneunuke ¥ COACPKAHHIO TUCHMIUIMHBI W OeMOHCHPpUpYom
603MOAHCHOCHb TIOTYUYCHUS 3asBICHHBIX PE3YJILTATOB.

6. OOmast TpyAOEMKOCTh AUCHUUIUIMHBI «[ UApaBINKa» COCTABISAET 3 3a4ETHBIX €IMHHIIBI
(108 gaca).

7. WHdopmamuss o B3aMMOCBS3M H3YYaeMbIX IHCHUIUIMH M BOIMPOCAM HCKIIOYEHUS
NyOIMpoBaHUs B COJAEPKAHUM TUCLMIUIMH coomeemcmeyem JEeUCTBUTENbHOCTH. JlucuuminHa
«['unpaBnuka» B3auMocBsizaHa ¢ apyrumu aucuuiuimHamMu OIIOIT BO u YuebHoro miana mo
HampaBieHuto 35.03.11 Tmapomenwopaiis W BO3MOXKHOCTH JTyOJUPOBAaHUS B COJCPKAHUH
OTCYTCTBYET.

8. IlpeacraBnennas  Ilporpamma  mpenamosaraeT  MCHOJNB30BAaHUE  COBPEMEHHBIX
00pa30BaTEeNbHBIX TEXHOJOTHH, HCIHOJb3yeMble IPH pPEANHU3alUU Pa3IMYHbIX BHUIOB Y4eOHOMU
paboTbl. @opMBbI 00pa30BaTENbHBIX TEXHOJIOTUI coomseemcmeyom cuelu(puKe TUCIUIIIUHBIL.

9. Ilporpamma nucuumauHbl «[ WapaBiavKay NpeAroNaraeT 3aHATHS B WHTEPAKTHUBHON
dbopwme.

10. Bunpl, coxmepkanue U TPYIOEMKOCTb CAMOCTOSITENIbHOW  paboOTBl  CTYICHTOB,
npezcraBieHHble B IIporpamme, coomeemcmeyiom TpeOOBaHUSIM K IOATOTOBKE BBITYCKHUKOB,
conepxkamumest Bo @I'OC BO nanpasnenus 35.03.11 'uppomenunoparnus.

11. IIpencraBieHHsie u onucanubie B [Iporpamme Gopmbl mexyweti ONICHKA 3HAHUHN (y4deT
NOCEIIEHUH 1 paboThl HA MPAKTHUECKUX U JJAOOPATOPHBIX 3aHATHUSX, BHIITOJTHEHHUE U 3aIIUTa




nabopatopHsix  paboT.  NPOBCICHMC — TCCTHMPOBAHMA,  pacyeTHo-rpaduueckas  padora),
coomeememaViom CeIH(HKS JAUCIHIINHDL 0 TPEDOBAHMAM K BBIMTYCKHHKAM.

MopMa NPOMEKYTOYMHOrO KOHTPOS 3HAHHH CTYJAEHTOB, mpexycMoTpennas [Tporpammoii,
OCYILECTBIZETCE B (hopMe 3aueTd, Y10 COOMBEMCMEyen CTaTycy AUCHUIUIMHBL KK AMCLHIUIHHbI
GasncHol gacTi vuednoro uukita — bl ®I'OC nanpasienus 35.03.11 I'mapomesnopanms.

27. dopusl onerkH sHanuil. npe/ictasientbie B [lporpamme. coomeememeyiom cneunpuke
JAHMCHHTLTHHB] B TPeOOBAHHAM K BbIIYCKHHKaM.

28. Vuebno-Metopineckoe  o0ecriedenne  JHCHHTUIMHBL - TIPSJICTABJIEHO:  OCHOBHOH
awreparypoit — 2 werounmka (1- Gasobii  yueOHHK), JONMOJIHMTCILHOH JMTEpaTYpoR — 3
nauMenopanng, Mutepuer-pecypesl — 2 ucrounuka u coomeemcemeyem Tpedopanusm OI'OC
uanpasrenns 35.03.11 'vapomennopanns.

29. MatepuaibHO-TeXHHYeCKoe  ODecIeueHHe JIHCHMIUIMHBI COOTBETCTBYET cneuuduke
AHCIMIIHHBL «HAPABIHKa) H 0DECHeUHBACT HCHONBL30BAHUE COBPEMEHHBIX 00pa30BaTENbHbIX, B
TOM YHCIIE HHTEPAKTHBHBIX METOI10B 00yYeHUH.

30. MeTonuueckne  peKOMEHallii  CTYAEHTaM M METOJMYeCKHe  PeKOMEHIalMH
HpenosaBaTe 1M 10 Oprafu3aluy o0y4eHis 10 JHCIHIIMEE Q0T NPEACTaBIeHHe O crennpuxe
00yUeHHS 110 JHCUHILTHHE «[ HiApaBIHKa»,

OBLIHE BBIBO/IbI

Ha ocHOBaHMH NPOBEJICHHOH PELEH3HH MOXKHO CACIATh 3aKIOUECHHE. YTO XapakTep,
CIPYKTYpa M cojcpikanue paboueii mporpammbl aucnummans «'napasiukay OIOII BO no
Hanpastennio 35.03.11 Impomesmopartis. HanpasIeHHocTs: [uapomenropains, Mexanusanns u
ABTOMATH3ALMS  THIPOMC/JIHOPATHBHBIX  padorT  (KBanH(UMKalus  BbIYCKHHKa-DaKanasp).,
paspaboTannas Ha KaeJApe KOMILIEKCHOTO HCHONB30BAHHA BOJHBIX PECYPCOB M [H/IPABIHKH,
JortenToM Kadeaper, KanjmaatoM texandecknx Hayk Kossipp MLE.. coorsercrsyer TpeGoBaHnAM
®I'OC BO coBpemeHbM TPEGOBAHHAM YKOHOMHKH, PLIHKA TPY/Ia M 1T03BOJHT NPH ¢& peain3alty
VCHEIHO 0becneyuTh (GOpMUPOBAHHE 3adBACHHBIX KOMICTCHLIHH.

Perensent: IlepmunoB A.B. joueHt Kadeapsl THAPOJOrHH. THAPOTCOJIOTHH M
peryauposanus croka PTAY-MCXA umenn K.A.Tﬂﬁmgmmﬁa‘ K.T.H
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