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AHHOTALIUS

padoueii nporpammel yueoHoi aucuumiannbl 51.0.11 «'uapaBiankay
JJISl MOATOTOBKH 0aKa/1aBpa 10 HANIPABJICHUIO
13.03.02 — DJIeKTPOIHEPreTHKA U YJIEKTPOTEXHUKA
HANPaBJIEHHOCTD - JJIeKTPOCHAa0KeHue

Lenbp ocBoeHMs TMCHUIIMHBI: IIOTYYEHUE CTYIEHTAMU TEOPETHUECKUX M MPAKTUUYECKUX
3HaHUH, TPUOOpPETECHUE YMEHUW M HABBIKOB, CIIOCOOHOCTEW OCYIIECTBIISITH MOUCK, KPUTHUCCKHUI
aHaJIM3 ¥ CUHTE3 MH(pOpPMalUU, IPUMEHSITh CUCTEMHBIM MOJXO/ /ISl PELIEHUs MMOCTABJIECHHBIX 3a-
Jla4, COOTBETCTBYIOIIMM (PM3UKO-MaTEMaTUUECKUI arrapar, METOAbl aHAJIW3a U MOJIEIMPOBAHMUS,
TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO UCCIIEI0BAaHUS IIPU PELIEHUH MPOPECCUOHATIBHBIX 3a/1a4.

MecTo AMcUMIJIMHBI B y4e0HOM IJIaHe: AMCLUIUIMHA BKIIIOUEHA B 00S3aTEIbHYIO 4acTh
y4eOHOT0 IUIaHa Mo HampasyieHuto noAroToBku 13.03.02 — DnexkTposHepreTuka 1 3MeKTPOTEXHUKA,
nuki b1.0O, mucuunianHa ocBauBaeTcs B S ceMecTpe.

TpebGoBanus Kk pe3yjbTaTaM OCBOEHHSl IMCHUILUIMHBI: B PE3YJIbTaTe OCBOEHUS IHUCILIMII-
JUHBI (OPMUPYIOTCS CIAEAYIOLME KOMIETEHIIMHU (MHIUKATOPbl AOCTHKEeHHsI komneTreHuun): YK-1
(VK-1.1), OIK-3 (OIIK-3.5).

KpaTkoe cogepxanue IMCHUNITHHBI:

BBenenne B rugpaBiauky. Onpenenenue Hayku «['uapasiuka». OCHOBHbIE (U3NYECKHE
cBOMCTBA KUAKOCTH. CHUIIbl, AEWCTBYIONINE HA KUIKOCTb.

I'mapocraTuka. I'mapocratnyeckoe nasienue. 3akoH [lackans. [IpuGopsr mist u3mMepeHus
nasieHus. Cuia ruapoCcTaTUUYECKOro JNaBJCHUs, JIEHCTBYIOIIAs Ha IJIOCKUE CTEHKUM U KPHUBOJIU-
HelHble oBepxHocTu. [lnaBanue Tena.

I'mapommuammuka. OcHOBHbIE NOHATHS. YpaBHeHHE bepHymnu. Pexumbl IBHKEHUS KUI-
koctu. [lotepu Hamopa B TpyOomnpoBoaax. Mcreuenne >KMAKOCTH Yepe3 OTBEPCTUS U HAacaAKu. Tpy-
oonpoBobl. ['MapaBaudeckuii yaap B TpyOOIIpoOBOIaX.

I'mapaBiaunveckue MmamuHbl. ['napasnnyeckue MmamuHel. Hacocel. PaboTa nenTpo6e:xHoro
Hacoca Ha JaHHBIA TPyOOTIPOBO/I.

Boaocnao:xenne Cucrema BOJOCHAOKEHHS, OCHOBHBIE diIeMeHTHL. Bomomoaroroska. Oc-
HOBBI aBTOMAaTHU3alMH TEXHOJOTHYECKUX IIPOLECCOB B CUCTEMAaX BOJOCHA0KEHHUSL.

OO0uast TPy10eMKOCTh AUCHUNIMHBI: 144 Hac./4 3au. ef.
IIpoMeKyTOYHBII KOHTPOJIb: DK3AMEH.

1. Ilesb ocBOEHUST AUCHMILIUHDBI

Lenbro OocBOCHHS AUCHUILTUHBI «I MapaBiukay sBisiercss popMUpoBaHUE y O0YJarONTUXCS
KOMIIETEHITNH, 00eCIeYMBAIOIINX CIIOCOOHOCTh K OCYIIECTBJICHHUIO TTOMCKY, KPUTHUYECKOMY aHaJIH-
3y ¥ CHHTe3y WH(POpPMAINH, TPUMEHEHHIO CHCTEMHOTO TI0JIX0/1a /ISl PEIICHUs] TOCTABICHHBIX 3a-
71a4, OBJIQJICHUIO COOTBETCTBYIOMIETO (PU3NKO-MAaTEMAaTHIECKOTO anmapaTa, METOJI0B aHAJIN3a U MO-
JETUPOBAHMS, TEOPETUIECKOTO U IKCIIEPHUMEHTAILHOTO HMCCIIEOBAHUS TIPU PEUICHUH Tpodeccro-
HaJBHBIX 337]a4 C MCIIOJb30BAaHHEM COBPEMEHHBIX IU(GPOoBbIX HHCTpYMEHTOB (Google Jamboard,
Miro, Kahoot) u nporpammusix npoayktoB Excel, Word, Power Point, Pictochart u ap.

2. MecTo IMCHUILIMHBI B y4eOHOM mpouecce

Huctunnuna «'uapaBianka» OTHOCUTCS K oOsi3aTenbHOM 4Yactu bioka 1 «/lucuuminHb
(Momymu)» yueOHoTO MaHa. JucrumimHa «[ uapaBiukay peanu3yeTcsi B COOTBETCTBHH C TpeOo-
Banusmu ®I'OC BO, npodeccuonansuoro crangapra, OIIOII BO u Yue6Horo niaHa mo Harpas-
nennto 13.03.02 — DnexTposHepreTrKa 1 ANEKTPOTEXHUKA, JUCITUIUIMHA OCBAaUBACTCA B 5 ceMecTpe.

[IpenmecTByromuMu KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs AUCLUILIMHA
«['unpaBnukay sBisrorcs maremaruka (1,2 xkypesl 1 - 3 cemectpsl), pusuka (1 u 2 kypest 2, 3 u 4
CEMECTpBI), TEOpeTHUEeCKass MexaHHKa (2 Kypc 3 ceMecTp), HauepTaTejabHasi TeOMETpUs U HUHXKe-
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HepHast rpaduka (1 - 2 kypesl 1 -3 cemecTpbl), TEOPETUUECKHE OCHOBBI AEKTPOTEXHUKH (2 Kype 3
CEMECTD).
Hucuumnuna «['uapaBnuka» SBISETCS OCHOBOIIOJAraroUle JUisi U3y4eHHs CIAEAYIOLUIUX
JTUCIUIIINH: TeIoTexHuka (3 Kypc, 6 ceMecTp, 3JIeKTPOTEXHOJIOTHH (4 Kypc, 7 cemecTp)).
Oco0eHHOCThIO TUCIUIUIMHBI SIBJISIETCS HE TOJBKO €€ TEOPETUUYECKOEe, HO MPHUKIAJIHOE 3Ha-
YeHHE MPH MOAr0TOBKE OaKalaBpOB IaHHOTO MPOQUIIS.

Pabouas nmporpamMma qucummiinHbl « uapaBauka» Ui HHBAJIUOB U JIUI] C OTPaHUYEHHBIMU
BO3MOXHOCTSIMU 3710pPOBbsI pa3pabaThIBA€TCS UHIUBUIYAIbHO C YYETOM OCOOEHHOCTEW MCUXO(HU-
3UYECKOT0 Pa3BUTHUS, UHAUBUAYAJIBHBIX BO3MOXKHOCTEH U COCTOSIHUSA 37I0POBbs TAKMX 00Yy4aroOlInX-
csl.

3. IlepeyeHb NJIaHUPYEMBIX Pe3yJbTATOB 00y4YeHH sl M0 AMCIHHUIJINHE,
COOTHECEHHBIX C IJIAHUPYEMbIMH pe3yJIbTATAMH OCBOCHHUS 00pa3oBaTebHOM
NporpamMmel

OOpa3oBaTellbHBIC PE3YJIBTATHl OCBOCHUS TUCIUTUIMHBI 00y4YaromUMCs, pe/I-
cTaBJieHbI B Ta0umel.

4. CTpyKTYypa U coJepKaHMe TUCHUILIHMHBI
4.1 PacnipeaesieHre TPYAOEMKOCTH JUCHHUIIMHBI 10 BUAaAM padoT

Imo cemecTrpam

OO61as TpyA0EMKOCTh JUCHMILIMHBI cocTaBiseT 4 3au.ef. (144 yaca), ux pacupeieneHue mno
BHJIaM paboOT ceMecTpaM MPeACTABICHO B TaOIHIIE 2.



TpeOoBaHud K pe3yJibTaTaM OCBOCHHS Y4eOHOM TUCHHUILIMHBI

Tabnuia 1

TEOPETUYECKOT0 U IKCIIEPUMEH-
TaJBHOTO UCCIICAOBAHUS IIPH pe-
HICHUH TPOPECCHOHATBHBIX 3a-
Jau

3aKOHbI MEXaHUKH, TCP-
MOJWHaMUWKH, SJICKTPU-
yeCTBa 1 MarHeTu3ma

BUJIA DKCILIyaTalliy THApaB-
JIMYCCKUX MalllnH, UCITOJIb-
3ys AJIEKTPOHHBIE PECYPChI
noumanbHble CalTHI Mpo-
U3BOJIUTEICH.

C TPUMEHEHHEM COBPEMEH-
HBIX IH(POBBIX MHCTPYMEH-
TOB.M IIPOrpaMMHBIX IPO-
nyktoB  (Excel,Mathcad.u

zp.)

Ne Kon Coneparue WNHukatopel komie- B pesynbrarte n3ydeHus: yaeOHOM JUCIUIUIMHBI 00YYaroInecs TOJKHBI:
| KOoMIIe- p .. TEHIUU
n/n KOMITETEHINH (MU €€ 4acTn) 3HaTh yMEThb BJIAJIETh
TEHIIUH (s 3++)
HaBbIKaMH IPUMCHCHUSA
WH(POPMAITUOHHO-
KOMMYHUKAIIMUOHHBIX TEX-
MH()OPMAIMOHHO- HOJIOTMU J1J1s1 pELIEHUs TH-
KOMMYHUKAIITUOHHBIC TEXHO- IMOBBIX 3aJia4 TUAPaBJIMKU
JIOruu 1A pelIeHuA TUIIO- IIPUMCHATH HH(POPMALIUOH- B npodeccroHanbHON Jes-
1.1 BeimonHseT nouck AP p (opuan pod A
o BBIX 3a7a4 rMJIpaBJIMKU B HO-KOMMYHUKAallMOHHLBIC TCIIbHOCTHU, HABbIKAMU
CrniocoOeH ocyIIecTBIATh MOUCK, | HeoOXxonuMol nHpopma- .
o .. o npodeccCHOoHaIBLHON Jiesi- TEXHOJIOTHH JUISl PEIIeHUsT | TyOIMYHOro Ipe/cTaBIie-
KPUTUYCCKUHN aHaJIu3 U CUHTE3 uu, €€ KPpUTUICCKUUN
TCIIbHOCTH, q)OpMI)I npea- TUIIOBBIX 3aJia4 TUAPABJIMKA | HUS PE3YJIbTATOB PCUICHUA
1. |YK-1 WH(pOPMAIUK, TPUMEHSTh aHanM3 1 00o0IIaeT pe- . o
. CTaBJICHHS aHAIIN3a Ul pe- | B MPO(eCCHOHANBHON Jies- | KOHKPETHOH 3a/1a4H, Ha-
CUCTCMHBIN TOAXOA MJIsA PCIICHUS | 3YJIBTATBI aHaJIM3a IJIA o
.. |IIeHHs IOCTAaBICHHOM 3a/]a- | TENBHOCTH IOCPEICTBOM BBIKaMU 00pabOTKU U MH-
IIOCTaBJICHHBIX 3aJa4 peuieHu MMoCTaBJICHHON
sanaum 4y, B TOM YUCJIE C IPUMEHE- |DIIEKTPOHHBIX PECYPCOB, TepupeTanuy HHGopMau
HUEM COBPEMEHHBIX ITUPPO- | opHUIIHATHHBIX CAHTOB C ITOMOILBIO IIPOTPAMMHBIX
BbIX HHCTpyMeHTOB (Google nponykroB Excel, Word,
Jamboard, Miro, Kahoot) Power Point, Pictochart u
Ap., OCYIIECTBICHUS KOM-
MYHUKAIUH TIOCPEICTBOM
Outlook, Miro, Zoom.
HaBbIKAMU pacyera TH[-
OCHOBHBIC ITOJIOKCHHSA CTa- peuiaTh THUIOBLIC WHIKCHEP- | PaBJIMYCCKUX CHUCTEM u
CHOCO6€H MMPUMCHSATH COOTBECT- TUKHW U JUHAMHKU KHUIKO- HBIC 3ada4yu TUAPaBIIMKU C Hoz[60pa ruapomMexaHnye-
CTBYIOIIMI (pU3HKO- 3.5 JIeMOHCTpHpYET 110~ | CTH, COCTABIISIOIINE OCHOBY |IPHMEHEHHEM  COOTBETCT- |CKOro 0o0OpyJOBaHUS, Ha-
MaTeMaTHYECKHI amnapar, MeTo- | HUIMaHue (PU3NIECKIX pacdeTa ruJpaBiIndecKux BYIOIIIETO ¢u3nKo- | BBIKaMU 00paOOTKH W HH-
2 OIK.3 | 7! aHaI3a 1 MO/EIMPOBaHHS, SIBJICHUW U ITPUMEHSIET CHICTEM; YCTPOICTBO U Ipa- |MaTeMaTH4ecKoro armapara|Tepnperanui nHPOopMaluu

C IOMOIIBIO IPOrPAMMHBIX
nponykroB Excel, Word,
Power Point, Pictochart u
Jp., OCYIIECTBICHHS KOM-
MYHHKAI[UK  [TOCPEICTBOM
Outlook, Miro, Zoom




Tabnuua 2

Pacnpenenenue TpyA0éMKOCTH JUCHMILIMHBI 10 BHAaM padoT B cemecTpe

Buj yueoHoii padoThl Tpynoemkocrs,
qac.
OO0uiasi TPyA0€MKOCTb JUCITUTUIMHBI TT0 YYCOHOMY TUTaHY 144
1. KontakTHas padora: 52,4
AyauTopHasi paéora 52,4
8 MoM uucine:
sexyuu (J1) 16
snabopamoprvle pabomwi (JIP) 34
KOHCYTbmMayuu nepeo d9K3aMeHOM 2
KOHMAaKmuas paboma Ha npomexcymournom koumpoie (KPA) 0,4
2. CamocrosrTenabnas padora (CPC) 91,6
pacuémuo-epaguueckas paboma (PI'P) (noocomoska) 25
camocmosmenbHoe uzyyeHue pazoenos, cCamonoo02omoska (npopabomka u
nosmopeHue 1eKYUOHHO20 MAmMepuand u Mamepuana y4ebHuKo8 u y4eOHuix 42
nocooutli, N0020MoBKa K 1a00pPaAmopHuIM 3aHAMUAM U M.0.)
Iloocomoska K 3K3ameHy (KOHMpOb) 24,6
Byt mpoMexyTOUYHOT0 KOHTPOJIS: DK3aMeH
4.2 Conep:kaHue JUCUUIINHBI
Tabnuma 3
TemaTnyeckni IJIaH y4eOHOM JTUCHUIIINHBI
HaumeHnoBaHue pa3iesioB U TeM AyauTopHas padora Breayauro
IHCIHUILIHNE (YKpYIHEHO) Bcero JI JIP IIKP pHast
pabora CP
BBeneHne B ruipaBiuky 4 1 2 - 2
Paznen 1. I'mppocraruka 21 3 8 — 12
Paszpen 2. I'maponnHamuka 46 7 14 — 27
Pazgen 3. 'mapaBnudeckue ManiuHbI 24 3 6 — 17
Pasnen 4. BonocHabxxenue 13 2 4 — 9
KOHCYTbmMayuu nepeo d9K3aMeHOM 2 — — 2 —
KOHMAKMHAs paboma Ha NpoMed*CymoyHoM 0.4 B B 0.4 B
xonmpone (KPA) ’ ’
Nn0020MOBKA K IK3AMEHY (KOHMPOJIb) 33,6 24,6
Bceero 3a cemectp 144 16 34 2.4 91,6
HToro no gucuumjinHe 144 16 34 2.4 91,6




Tema

Hepeuenb paccmampueaemsvlx 60npocos

Beeoenue ¢ zudpasnuxy

Onpenenenvie Hayku «[ uupasimkay. [ToHATHS peaabHON U UleabHON KUAKOCTH. OCHOBHBIC (hru3mye-
CKH€ CBOMCTBA KUAKOCTU. CHIIbI, NIEHCTBYIONINE HA JKUKOCTb.

I'mapocraTuueckoe 1aBIEHUE U €ro
CBOICTBa

luppocratrueckoe AaBlieHUE, €ro CBOMCTBA. YpaBHEHHE PABHOBECHUS JKUJIKOCTH. [loBepXHOCTH PaBHOIO
namienus. AOcointoTHoe paBHOBecre. OCHOBHOE ypaBHEHUE rujipoctaTuku. 3akoH [lackans. M30b1TouHOC
nasyienne u BakyyM. Coobmaromuecs cocy sl I1be3omerp n BakyymmeTp. [ uapoctaTuieckuii Hanop.

1. T'uopocmamuxa

Cuia TUAPOCTATUYCCKOI' O JaBJICHUS,
Z[eﬁCTByIOHIa)I Ha TIJIOCKHE CTCHKHU U
KpHBOHHHeﬁHBIe TMMOBEPXHOCTH.

OrmpeneneHne CUIIbI THIPOCTATUYECKOTO NABJICHUS Ha TIJIOCKKUE CTeHKH. LIeHTp gaBieHus. Dmopsl THAPO-
CTaTUYeCKoro naBieHus. [ uapocratuyeckuit mapagokc. OnpeneneHne CUIIbl THIPOCTATUYECKOTO J1aBlie-
HUSI HA KPUBOJMHEHHBIC TOBEPXHOCTU. 3aKOH ApxuMea.

OCHOBBI TEXHUYECKOU THAPOTUHAMUKH.
YpaBHenue bepnymiu.

OcHOBHbIE MOHATHA THAPOAMHAMUKY. Y paBHEHNE HEpa3pbIBHOCTH. Y paBHeHUEe bepHyim, ero uurep-
HpeTanusl.

Pexxumbl nBmxkenud xuakoctu. [lorepu
Haropa B TpyOOIpoBoIax MpH yCTaHO-
BUBIIIEMCS JIBMYKCHUM KHUJIKOCTH.

[Ba pexxuma NBHKEHUS XKUAKOCTH, YUCIIo PeitHonbaca. Busl ruapaBimndeckux conpotuBieHuit. Ompe-
JIeJICHUE TTOTEPh HAMOPa M0 JUIMHE TPYOOIPOBOIa MPHU JJAMUHAPHOM U TYPOYJISHTHOM PESKUMAX JABMKECHUS
KUAKOCTH. MECTHBIE MOTEPHU HAropa Mpu TypOYJICHTHOM HAITIOPHOM JIBUKCHUH.

HcTeuenne KuaKocTH yepe3 OTBEpCTHs
Y Hacaaku

HcTeuenne xuaKocTH yepe3 OTBEPCTUS M Haca KU MpY IOCTOSHHOM U nepeMeHHoM Harope. [lonHoe,
HEIOoJTHOE, COBEPILIEHHOE, HEcOBEpIIeHHOe cxkaTe cTpyu. UHBepcus ctpyun. Kiaccudukarus rugpaBim-
YEeCKHX HAcaJIKOB.

2. Tuopoounamuxa

lunpaBiyka HaMOPHBIX TPYOOITPOBOJIOR.

Tpy06onporossl. Kiaccudukaiius TpyoonpoBoioB. ['uapaBinyueckuii pacyeT KOPOTKHUX U JUTMHHBIX Ha-
MOPHBIX TpyOonpoBoAoB. [lapamiensHoe u MmocienoBaTeNnbHOE COeANHEHe TPyO, HeMpephIBHAS pa3iada
pacxona. ['mapasiaudeckuii yaap B TpyOOIpoBoaax.

I'mppasinnueckue mammnsl. Hacocsl.

Hasnauenue u knaccuukanus ruipaBiIndeckux MamuH. Kiaccudukaiys HacoCoB, PUHITHI JICHCTBUS,
OCHOBHBIC TIapaMeTphl pabOTH HACOCOB. Pabourie XapakTepuCTUKY IEHTPOOSKHBIX HACOCOB, IEPEeCYET Ha
HOBYIO YacTOTY BpalllEHUA.

3. T'uopasauue-
CKUue Mauunbl

Pabora 11eHTpoOeKHOr0 Hacoca Ha JaH-
HBIA TPYOOIPOBOA

Pabota nenTpobexxHOro Hacoca Ha IaHHBIH TpyOONpoBo. XapaKkTepucTruka Tpyoonposoaa. Pabouas Tou-
ka Hacoca. Perynuposanue nogaun. [TapamtensHas u nociaenoBarenbHas padoTa HACOCOB Ha 00Ut TPY-
oorpoBo. [IpesenbHas BpicoTa BCaChIBaHUS, KABUTALIUSL.

BoxocHa0xeunue.

Cucrema BOJOCHA0KEHUS, OCHOBHBIC 2JIEMEHTHI. CXeMbI BOJIOCHA0KEHUS U3 IIOBEPXHOCTHBIX H MOJ3EM-
HBIX UCTOYHUKOB. HOpMBI 1 pesknMbl BojonoTpebienus. HepaBHoMepHOCTh BogonorpediaeHus. Omnpe-

JefieHre MoTpeOHOCTH B Bosie. TpeboBaHus, MpeabsABIsieMble K Ka4eCTBY MUTHEBOM BOABI. CrocoObI
yaydlieHns KadyecTBa BoAbl. OCHOBHBIE TEXHOJIOTMUECKHE CXEMBI.

4. Booo-
cHabce-
Hue




4.3 Jlexknuun/;1a00paTopHbIe 3aHATHS

Ta6numa 4
Conepxanue JIeKIMII/JIa00PATOPHOT0 MPAKTUKYMA U KOHTPOJIbHbIE
MeponpusiTus
. Dopmupye- Buo kon-
Ne Ha3zeanue Ne u nazeanue nexyuit/ 1aoo- Mble MDOIbHO20 Kon-60
n/n | pazoenos, mem PAmoOpHbIX 3aHAMULL P yacoe
KOMREemeHyuu | Meponpusmus
BBenenne B ruipaBInKy
Tema 1. Beeje- Jlexmmst No 1. BBenenwue B THI- (Y%(Kill)
HME B TUApaBIM- | PaBauMKy. JKuakocTe u ee oc- OHi<:3 1
1. Ky. JKunkocts u | HOBHBIC (u3YecKue CBOMCTRA. (OTIK-3.5)
e€ OCHOBHBIE Q- | JIaGoparopHas pabora Ne 1-1. YK-1 3aIuTa
3UYECKHUE CBOMCT- | «OCHOBHBIE ¢buznueckue (gﬁKlé) nabopaTtopHoit 2
Ba. CBOMCTBA KUJIKOCTEN» (OTIK-3.5) paboThI
Paznen 1. 'mapocraTuka
Jlexuusa Ne 2. T'mapocraruye- VK-1
CKO€ JIaBJICHUE M €TO CBOWCTBA. (VK-1.1) |
[Tpubops! s u3mMepeHus: naB- OIIK-2
— (OTIK-2.5)
Tema 2. JlaGoparopuas pabora Ne 1-2 V-1 saumita
I'napocratiieckoe «'uapocraTuueckoe AaBIeHHUeE. (VK-1.1) ! .
JIaBJICHUE U €T0 nabopaToOpHOM 2
. Mertobl U cpeacTBa sl U3Me- OIIK-3
CBOMCTBA (OTIK-3.5) pa6OTbI
PEHUS JTaBIICHUSD)
Jla6opaTopnas pa6orta Ne 1-3. %(Kill 3aIuTa
«UccnenoBanne 3akona Ilac- (gni(-é) nabopaToOpHOH 2
KaJs» (OIIK-3.5) pa6OTBI
Jlexmmst Ne 3. Cuna rugpocra-
2. THYECKOTO JABJICHUS, CHCT- YK-1
BYIOIIAS HA TUIOCKWE CTEHKH U (ggkl_‘;) 1
Tema 3 KpI/IBOJ'II/IHeI\/JIHI)IC IMOBEPXHOCTH. (OIIK-3.5)
' 3akoH Apxumena.
Cuna ruapocTa-
Jlaboparopnas pabora Ne 1-4. VK-1
THYECKOTO JIaB- 3aIuTa
JICHHUS, JENCT- «Ompenenenne - Cubl - TuApo- (VK-L.1) nabopaToOpHOU 2
N m;m Ha 1o CTAaTUYECKOI'0 [aBJIECHUS Ha OIIK-3 ABOTLI
o IITOCKYIO CTEHKY» (OIK-3.5) P
CKHE CTCHKHU U
. Jlaboparopnas pabora Ne 1-5.
KPUBOJIMHCHHBIC 3aIuTa
«OmnpeneneHue cuibl Apxume- VK-1 .
MMOBEPXHOCTH. nabopaTopHOM
. (VK-1.1) paboT!
[lepBrlii pyOeKHbBIN KOHTPOJIb OIIK-3 2
_ oHTai (OTIK-3.5) TECTUPOBAHUC
JIaifH TECTUPOBAHMUE C HC- No 1
M0JIb30BaHMEM google -hopm. -
Paznean 2. 'uapoaunamuka
Tena 4 Jlexuus Ne 4. OCHOBBI TEXHH- YK-1
OeMa ) JeCKOU TUJIPOIMHAMHUKHU. (gﬁKl;) 4
CHOBBI TCXHH- VYpasHenue bepHym. (OTIK-3.5)
YECKOW TUAPOJIN-
3. HAMUKIL Yg a5 | Jlaboparopras pabora Ne 2-1 (YS%Kill) 3aIuTa
nenue BepHyIuTH. «HccnenoBanne  ypaBHEHHS pegs nabopaTtopHoi 2
BCPHYHHI/I» (OIIK-3.5) pa6OTBI
YK-1
Tema 3. Jlekuust Ne 5. Pexwumbl nBrKe- (VK-1.1) 2




. Dopmupye- Buo kon-
Ne Ha3zeanue MNe u nazeanue nexyuit/ 1aoo- PMUPY Kon-60
. Mble mMpoIbHO20
n/n | pazoenoes, mem PAmMOpPHBIX 3aHAMUIL uacos
KOMNemeHyuu | meponpuamus
Pexxumsl nBrkeHns | HAS XKuIKocTH. [loTepu Hamopa B OIIK-3
xunkoct. [lorepu | TpyOOmpoBOAaX NpHU YCTAHOBUB- (On.)
Haropa B Tpy0o- IIEMCs IBUKEHUH JKUJIKOCTH.
npoeofax npu yc- | Jlaboparopnas pabora Ne 2-2 VK-1
3aIuTa
TaHOBUBIICMCS «HUcciaenoBanne PEKUMOB (YK-1.1) HaGOPATODHOI >
ABIKCHUM XKUIKO- | npypkennst kuakoctd.  Ormpe- OIIK-3 £6OTEI
CcTH. JeJeHre urcia PeifHobacay (OIIK-3.5) p
JlabopaTopnast pa6ora Ne 2-3
patop P YK-1 3aIuTa
«Omnpenenenue kodphuiueHTa (YK-1.1) .
nabopaToOpHOM 2
T'UJIpaBJIMYCCKOI0 TPCHUSA IO OIIK-3
(OIIK-3.5) paboTs
JUTHHE TPYOBD».
Jla6opatopnas pab6ota Ne 2-4 YK-1 3aIuTa
«Ornpenenenne ko3 uueH- (gﬁkl:;) nabopaTtopHoit 2
TOB MCCTHBIX COHpOTHBHGHHﬁ)) (OTIK-3.5) pa6OTBI
Jlexmmst Ne 6. VcTedeHue - (YS;{K-l 11)
KOCTH Yepe3 OTBEPCTHSI U Ha- o 1
Tema 6. LKL p P OIIK-3
Hcrteuenne xu- H% : Gora Ne 2.5 (OIK-3.5)
KOCTH 4epes oT- g oparopHas padora Ne 2- Vi
BEPCTHS U HACATT- «Omnpenenenue KodPULIIMECH- VELD) samura
- TOB pacxojia, CKaTHsl U CKOPO- OIIK.3 nabopaToOpHOM 2
CTHU IIPpHU UCTCUCHUH U3 OTBECP- (OTIK-3.5) pa6OTBI
CTHH ¥ HACAJIKOB»
Jlexuus Ne 7. OCHOBBI THIPAaB- YK-1
JIMYECKOI'O pacyeTa HaIOPHBIX (gEKl;) 2
TPY6OHPOBOI[OB. (OIIK-3.5)
JlaGoparopnas pabora Ne 2-6 VK-1 3ammmuTa
«Metoapl ompeAeneHuss pac- (YK-1.1) nabopaToOpHOH )
Tema 7. X0Jla JKUIKOCcTU. Pacxomome- OIIK-3 paboThI
T'uapasivuka Ha- | poi». (OTK=3.5)
TMOPHBIX TPy0O- JlaGoparopnas pabora Ne 2-7
IMPOBOJOB. «HUcciaenoBanne ruapaBianye- 3almura
CKOTO yJapa B HallOPHOM TpY- YK-1 1a00paTOpHOIL
001poBoIE». (gﬁkl:;) paboThI 2
Bropoit pyOexHBIII KOHTPOJIb (OTTK-3.5) TECTUPOBAHUE
— OHJIalH TE€CTHUPOBAHUE C UC- Ne 2
M0JIb30BaHueM google -hopm.
Paznen 3. 'uapaBianyeckue MalIMHbI.
VK-1
Jlexmms Ne 8. I'mapaBnuaeckue (YK-1.1)
Tema 8. 2
MamuHBL. Hacockrl OIlK-3
I'mapaBnuueckue (OIIK-3.5)
mammnbl. Haco- | JlTaGoparopuas pa6ora Ne 3-1 YK-1 3aIuTa
CBI. «HcnplTanue 1EHTPOOESKHOTO (gﬁKl;) nabopaTtopHoit 2
3. Hacocay (OTIK-3.5) paboThI
Jlexuuss Ne 9. Pa6ora meHTpoO- YK-1
Tema 9. 6 x (YK-1.1)
©KHOTO Hacoca Ha JaHHBIH 4
Pabora 11eHTpOo- 6 OIIK-3
6 TpYyOOIIpOBOJ (OIIK-3.5)
€XKHOI'0 Hacoca 126 5 Ne 32 ViG]
o o - -
Ha JTaHHBIN TPY- S obatopHait pabota 72 (YK-1.1) ;amma . 1
GOMPOBOLL. «[TapamnenbHas ¥ TOCIEIOBa- OIK.A3 nabopaToOpHOU
TeIbHas paboTa HACOCOBY (OI1K-3.5) paboThI

10




. Dopmupye- Buo xown-
Ne Ha3zeanue MNe u nazeanue nexyuit/ 1aoo- PMUPY Kon-60
. Mble mMpoIbHO20
n/n | pazoenoes, mem PAmMOpPHBIX 3aHAMUIL uacos
KOMNemeHyuu | meponpuamus
Jla6opaTtopnas pabora Ne 3-3 YK-1 3aIuTa
«ITocTpoeHne XapakTEpUCTUKHU (gﬁKl;) nabopaToOpHOU 1
TpyOOTIPOBOIa» (OI1K-3.5) paboThI
Jla6opatopnas pa6ora Ne 3-4 YK-1 3aIuTa
«ITombop Hacoca 1o Kartalo- (gﬁKl;) nabopaToOpHOM 2
ry». (OIIK-3.5) pa6OTBI
Pa3znea 4. BogocHaokeHune
Jlexmusa Ne 10. Cucrema Bozo- Y%(K-lll
cHaOXEHNs, OCHOBHBIE DIIEMEH- (OHi<.3) 2
Tel. Bomonoaroroska. (OTIK-3.5)
JlabopaTopnas padora Ne 4-1
«3 peHI/II; 211)60TH BOJIO- %(Kill saura
yient P 9 (VK-1.1) nabopaTopHOM 1
CTPYHHOM BOJOIIOJHEMHOHU YC- OIIK-3
TAHOBKN» (OIK-3.5) paboTs!
4. Tema 10. Boxo-
CHAGKEHIE Jlaboparopnas pabora Ne 4-2 VK-1 sammTa
«3yuenne paboOTBI BO3 - - .
Y1 p i (VK-1.1) nabopaTopHOM 1
HOI'O BOJOIIOABEMHUKA OIIK-3 AGOTEL
(3pmudra)» (OIIK-3.5) p
JlabopaTopnass pa6ora Ne 4-3
patoprai p YK-1 3aIuTa
«3ydenne paboOTHl aBTOMATH- (YK-1.1) .«
. . nabopaTopHOM 2
3UPOBAHHOM ITHEBMAaTHUYCCKOU OIIK-3
BO . (OTIK-3.5) paboThI
JIOTIOTbEMHOM YCTaHOBKID)
Tabmuma 5
IlepeyeHb BONPOCOB ISl CAMOCTOSATEIbHOI0 M3yYeHUS TUCIUTIMHbBI
Ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB LISl CAMOCTOSI-
Ha3Banue pa3znesioB, TeM
n/n TeJbHOT0 U3YUEeHUsI

BBejieHne B ruIpaBJIMKy

Tema 1. BBenenue B rusipas-

muky. JKuakocte u ee oc-
HOBHBIE (DU3HUECKUE CBOII-
CTBA.

Ucrtopus pazsutus Hayku «l uapaBiauka». OCHOBOTOJOKHUKA
COBpeMEHHOUN ruApaBiIuku. OCOObIE COCTOSIHHUSI KHUIKOCTH.
YHUKaIbHBIE CBOCTBA BOIbI IpH Temmeparype 4°C. (VK-1 (vk-
L1D)).

Paznea 1. 'mapocraTuka

Tema 2. I'mapocratnyeckoe

I'padmyeckas mHTEprpeTalysi OCHOBHOIO YpPaBHEHHUs TUIpO-
cratuki. CriocoObl U3MepEeHus: TUAPOCTATUYECKOTO JIaBJICHUSI.

2. .
JIABJICHUE U €T0 CBOMCTBA CoBpeMeHHBIE TPUOOPBI TSI MU3MEPEHUS THIPOCTATHICCKOTO
JaByieHUud. (YK-1 (VK-1.1)).
Tewma 3. Cuna rugpocratu-
YEeCKOT0 JaBJICHHS, NESHCT- o
I'padoaHaIMTHICCKUIT  METOJ OINpPEACICHUS CHIIBI JIaBJICHHUS.
4. | Byromasi Ha TUIOCKHE CTCHKHU

U KPHBOJIMHEHHBIE IOBEPX-
HOCTH.

TeopHﬂ mwiaBaHus Tei1. (YK-1 (VK-1.1)).

Paznen 2. 'uapoaunamuka

6.

Tema 4. OCHOBBI TEXHUYE-
CKOM T'MAPOJUHAMUKH.
YpaBHeHue beprymn.

Kunemaruka xxuakoctu. (YK-1 (VK-1.1)).
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Ne

Ha3zBanmue pa3jaeioB, TEM

l'[epeqeﬂb paccMaTpuBaeMbIX BOIIPOCOB JAJId CaAMOCTOH-

n/n TeJbHOI'0 U3YYCHUS
Tema 5. PexxuMbl JBUKEHUS
TypOynentreie moToku. ONpeaeieHne CKOPOCTH HANPSKEHUS.
xunakoctu. Ilotepu Hamopa
[Tynbcanmonnsie cocrapisromue. ['paduk Huxypanze, xapak-
7. | B TpyOOIIpOBOAAX MIPH YyCTa- .
TEepUCTHKA 30H M oOnactell compoTuBieHus. llotepu Hamopa
HOBMBILIEMCS IBHKCHUU
MIpHA HEPABHOMEPHOM IBMIKCHHUH KUAKOCTH (YK-1 (YK-1.1)).
YKUJIKOCTH.
Tewma 6. cTeuenue xxuako- .
Hcreuenne uepes manble OTBEPCTUS B TOHKOW CTEHKE M HAcaJl-
9. | cTm yepes3 OTBEPCTHS U Ha-
KH IIpU IEpeEMEHHOM Hamope. (YK-1 (VK-1.1)).
CaJKu
['mapaBnuueckuii pacyeT KOJIbIIEBOW CETH TPYOOIIPOBOIOB.
10 Tema 7. 'uapaBnuka Hamop- | 3amura OT BO3JCUCTBHUS THIPABIMYCCKUX yAapoB. Mcmoisb3o-

HBIX TPYOOIIPOBOJIOB.

BaHUE THJIPABIMYECKOTO yaapa JUIsi OYUCTKH BOJOTIPOBOIHBIX
TpYyO OT OTIIOKEHUHU. (YK-1 (VK-1.1)).

Pasnen 3. 'mapaBianyecKkue MalIMHbI.

Tema 8. ['mgpaBnuueckue

Oco0eHHOCTH KOHCTPYKLIMM U NPUHIUI JEHCTBUS POTOPHBIX
(1IecTepeHHble, BUHTOBBIE), POTOPHO-IIMOEPHBIX, MOPIIEHHKO-

12.
ManuHbl. Hacockl. BBIX HAacocoB. (OCHOBBI TEOPUU TIOJIOOUS JIOMACTHBIX HACOCOB.
(VK-1 (VK-1.1)).
Tema 9. PaboTta ieHTpoOEK-
9 VYcnoBus paboThl HECKOJIBKUX HEHTPOOEKHBIX HACOCOB Ha 00-
13. | HOrO Hacoca Ha JaHHBIN

TpyOOIIPOBOI.

Ui TpyoonpoBo. (YK-1 (VK-1.1)).

Pa3znea 4. BonocHaokeHnue

14.

Tema 10. Bogocua0xenue.

3anacHbele M pEryIupyronme coopyxkenus. Hamopsl B cucre-
Max BOJIOCHAOKEHUs. 30HUPOBAHHE TPYOOTPOBOTHON CETH.
Ob6opynoBanue U mpuOOpbl Ha BOJAONPOBOJHON ceTH. CocraB
MPUPOJHBIX BOJ. TpeboBaHMs, MPEAbIBIIEMbIE K HUM Pa3Iny-
HBIMU BOJONOTpeOuTeNnsiMi. BoIOMOIBEMHUKHU: TIHYPOBBIE,
nentoyHsle. CpencTBa aBTOMATH3AIMU TIOJIaYM U pacIipeserie-
HUS BoJbl. MexaHu3anus BogopacnpeaeieHus. JJoxaeBanbHbie
MatuuHel. (YK-1 (YK-1.1)).

5. O0pa3oBaTesibHbIE TEXHOJIOTHHU

B Impouecce nmpenoaaBaHuAa IUCHUITIINHBL ((FI/IJIpaBJ'II/IKa)) B COBOKYITHOCTH C TpaI[I/IHHOHHOﬁ
(0OBACHUTENLHO-UILTIOCTPATUBHOM) TEXHOJIOTHEH OOYUYEeHHSI HMCIIOJIB3YIOTCSI MHHOBAIIMOHHBIE TEX-
HOJIOTHUH.
CornacHo yueOHOMY TJIaHy ¥ TpauKy yaeOHOTO Mpoliecca /Il OpraHu3aliy MpoIecca oc-
BOCHHA CTYACHTAMU IUCHUIINIMHBI UCIIOJB3YIHOTCA CIICAYIOIIHNEC (bOpMBI TCOPETUYCCKOTO U IMPAKTH-
YeCKOro 00y4eHHUs:

. OCHOBHbLE (YOPMBL Meopemu1ecko2o 00yyeHus. TeKIUN, KOHCYIbTAallU!, SK3aMEHBI.

. OCHOBHbLE YOPMBL NPAKMUYECKO20 00yUeHUs: TadoOPaTOPHBIE 3aHATHS.

o OdononHumenvHovle Gopmuvl opeanusayuu ooyyenus. pacdeTHo-Tpaduueckas padoTa..
. unpopmayuonHvle: WUTIOCTPALUS CIIAHA-IPE3CHTAIMH, CaMOCTOSATENbHAs paboTa

CTYIACHTOB C AJIEKTPOHHBIMU 00pa30BaTEIbHBIMU pECypcaMu, y4eOHO-METOJUYECKUM IOPTaIoM
IIPU MOATOTOBKE K JIEKIUSIMU U J1a00paTOpHBIM paboTam;

o aKmueHo2o oOyuenus: KOHCYIbTALMU I10 CJIOKHBIM, HEHNOHSATHBIM BOIIPOCaM; OIle-
pesKarolias caMocTosITeNbHas padoTa CTYAEHTOB 110 U3YYEHUIO0 HOBOT'O MaTepuaia 10 €ro u3y4eHus
B XOJI€ ayJUTOPHBIX 3aHATHUI; paboTa B KOMaH/€ IIPH BBIIIOJHEHUH J1a00OPAaTOPHBIX padoT;

o unmepaxkmugHoe obyyeHue: MOCEUIEHUE CIIELUAIN3UPOBAHHBIX BBICTABOK (IKCKYp-

CHH).
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B nporecce peanuzanuu Gopm 00ydeHUs NpearnoiaracTcs NpUMEHEHHE Pa3InYHbIX METO-
JIOB ¥ CPeJICTBAa 00y4YEeHHU s, COOTBETCTBYIOIIUX TPATUIIMOHHON M HHHOBAIITMOHHBIM TEXHOJOTHSIM.

Tabmuna 6

IlpuMeHeHHe aKTHBHBIX 1 HHTEPAKTHBHBIX 00Pa30BATEeIbHbIX TEXHOJIOI UM

Ne HanmeHoBaHMe HCIO/Ib3YEeMBIX AKTUBHBIX M HHTEPaK-
Tema u popma 3aHATUA N
n/n THBHBIX 00pa30BaTeJIbHbIX TEXHOJIOT M
JI | Unmoctpanus cnaia-npe3enrtanuid. [IpobneMuas gexius.
Tema 1. BBenenue B Nnnroctpanus cnaiia-npe3eHTanuii; padota B KOMaHIE MpH
1 ruapasiuky. Xuna- BBITNIOJIHEHUH JIa0OPaTOPHBIX paboT. IHTepakTUBHOE 3aHS-
" | KOCTb U €€ OCHOBHBIE JIP | The ¢ npuMEeHEHUEM BUACOMATEPUATIOB, CaMOCTOATEIbHAS
¢buznueckue cBOICT- paboTa CTYAEHTOB C 3JIEKTPOHHBIMH 00pa30BaTEIbHBIMU
Ba.. pecypcaMu, yaeOHO-METOAMYECKUM MTOPTATIOM..
JI | Unmoctpanus cnaia-npe3entanuid. [IpobneMuas gexius.
Nnnroctpanus cnaiia-npe3eHTanuii; padota B KOMaHIE TpH
Tema 2. I'mapocraTu- pan A-1p Ui, p Ae 1p
BBITNIOJIHEHUH JIa0OpaTOPHBIX paboT. MIHTepaKkTUBHOE 3aHS-
2. | 4YECKO€ JIaBJICHUE U
oI CBOCTBA JIP | The ¢ npuMEeHEHUEM BUACOMATEPUATIOB, CaMOCTOATEIbHAS
paboTa CTYACHTOB C 3JIEKTPOHHBIMHU 00pa30BaTEIbHBIMU
pecypcamu, yaeOHO-METOAMYECKUM MTOPTATIOM..
Tema 3. Cuna runpo- JI | Unmoctpanus cnaia-npe3entanuid. [Ipobnemuas nexius.
CTaTHYECKOTO JIaBJIe- Nnnroctpanus cnaiia-npe3eHTanuii; padota B KOMaHIE MpH
4 HUS, IEHCTBYIOIAs Ha BBITIOJTHEHUH JTa00paTOpHBIX padboT. HTEpakTHBHOE 3aHs-
" | IIOCKHE CTEHKU U JIP | The ¢ npuMEeHEHUuEM BUACOMATEPUATIOB, CaMOCTOATEIbHAS
KPUBOJIMHEWHBIE TIO- paboTa CTYACHTOB C 3JIEKTPOHHBIMHU 00pa30BaTEIbHBIMU
BEPXHOCTH. pecypcamu, yaeOHO-METOAMIECKUM TTOPTATIOM.
JI | Unmoctpanus cnaia-npe3entanuid. [IpobneMuas aexius.
Tema 4. OCHOBBI TEX- NnnrocTpanus cnaiia-npe3eHTanuii; padota B KOMaHIE TpH
6 HAYECKOU TUIPOIH- BBITNIOJIHEHUH JIa0OpaTOPHBIX paboT. IHTepakTUBHOE 3aHs-
" | HaMHKH. YpaBHEHUE JIP | TMEe c npUMEHEHNEM BUIEOMATEPUAIIOB, CaMOCTOSATEIbHAS
bepnymu. paboTa CTYACHTOB C 3JIEKTPOHHBIMH 00pa30BaTEIbHBIMU
pecypcamu, yaeOHO-METOAMIECKUM MTOPTATIOM.
Tema 5. Pexxumsbl JI | Unmoctpanus cnaia-npesentanuid. [Ipobnemuas aexius.
JBUKEHHUSI JKUJIKOCTH. Wnmroctpanus cnaig-npe3eHTanuii; pabora B KOMaHie Ipu
7 [Torepu Hanopa B BBITNIOJIHEHUH JIa0OpaTOPHBIX paboT. IHTepakTUBHOE 3aHS-
" | TpyOOTIpOBOIaX MpH JIP | Te c mpuMEeHEHUEM BUICOMATEPHAIOB, CaMOCTOSTEIbHAS
YCTaHOBHUBIIIEMCSI paboTa CTYACHTOB C 3JIEKTPOHHBIMHU 00pa30BaTEIbHBIMU
JBKEHUH JKUJIKOCTH. pecypcamu, yaeOHO-METOAMIECKUM MTOPTATIOM..
JI | Umoctpanus cnaia-npe3enrtanuid. [IpobneMuas gexius.
Nnnroctpanus cnaiia-npe3eHTanuii; padota B KOMaHIE TpH
Tema 6. Mcteuenue pall TP HHH, P 1€ 1Ip
BBITNIOJIHEHUH JIa0OPaTOPHBIX paboT. IHTepakTUBHOE 3aHS-
9. | KuakocTu yepes oT-
JIP | The ¢ npuMeHEHUuEM BUACOMATEPUATIOB, CaMOCTOATEIbHAS
BEpPCTHUS U HACAKU
paboTa CTYACHTOB C 3JIEKTPOHHBIMH 00pa30BaTEIbHBIMU
pecypcaMu, yaeOHO-METOAMYECKUM TTOPTATIOM.
JI | Unmoctpanus cnaia-npe3enrtanuid. [IpobneMuas gexius.
NnnrocTpanus cnaiia-npe3eHTanuii; padota B KOMaHIE MpH
Tema 7. I'mnpaBinka pall TP HHH, P 1€ 1P
BBITNIOJIHEHUH JIa0OpaTOPHBIX paboT. IHTepakTUBHOE 3aHs-
10. | HanopHBIX TpyOOMIpPO-
BOJIOB JIP | The ¢ npuMeHEHUEM BUACOMATEPUATIOB, CaMOCTOATEIbHAS
) paboTa CTYACHTOB C 3JIEKTPOHHBIMHU 00pa30BaTEIbHBIMU
pecypcaMu, yaeOHO-METOAMYECKUM TTOPTATIOM.
Tema 8. I'mnpaBinue- JI | Umoctpanus cnaia-npe3entanuid. [IpobneMuas aexius.
12. | ckue mamuusl. Haco- P Nnnroctpanus cnaiia-npeseHTanuii; padota B KOMaHIE TpH

ChI.

BBITNIOJIHEHUH JIA00OPaTOPHBIX paboT. MIHTepakTUBHOE 3aHs-
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THE C MPUMEHEHHEM BUICOMATEPUATIOB, CAMOCTOSATEIbHAS
paboTa CTYAEHTOB C 3JIEKTPOHHBIMH 00pa30BaTEIbHBIMU
pecypcamu, yueOHO-METOAUYECKUM MOPTAJIOM.

JI | Unmoctpanus cnaia-npe3entanuid. [IpobneMuas aexius.

Tewma 9. Pabora nen- Wnmroctpanus cnaig-npe3eHTanuii; pabora B KOMaHie Ipu
13 TpoOEKHOr0 Hacoca BBITNIOJIHEHUH JIa0OPaTOPHBIX paboT. IHTepakTUBHOE 3aHS-
" | Ha KaHHBIN TpyOO- JIP | Tue c npuMeHeHueM BHI€OMATEPUAlIOB, CaAMOCTOSITEIbHAs
MIPOBOJI. paboTa CTYAEHTOB C 3JIEKTPOHHBIMH 00pa30BaTEIbHBIMU
pecypcamu, yueOHO-METOAUYECKUM OPTAJIOM.
1 Nnnroctpanus cnaita-npeseHtanuii. JKcKypcus B «My3eit
BOJIbI» MOCBOJOKaHAaIA.
Wnmroctpanus cnaig-npe3eHTanuii; padbora B KoMaH e Ipu
jip | BBUIOJHEHHH nabopatopHbIX paboT. UHTEepakTUBHOE 3aHsI-
Tema 10. BogocHab- THE C IPUMEHEHHEM BH/IEOMATEPHAIOB. Okckypeus B «My-
14. 3eil BoAb» MOCBOIOKaHaa.

KEHHE. = v
Wnmroctpanus cnaig-npe3eHTanuii; padbora B KOMaHie Ipu

BBITNIOJIHEHUH JIaOOpaTOPHBIX paboT. IHTepakTUBHOE 3aHs-
JIP | TMEe c npUMEHEHNEM BUEOMATEPUAIIOB, CaMOCTOSATEIbHAS
paboTa CTYAEHTOB C 3JIEKTPOHHBIMH 00pa30BaTEIbHBIMU
pecypcamu, yueOHO-METOAUYECKUM MOPTAJIOM.

6. Tekymuii KOHTPOJIb YCIIEBAE€MOCTH U MPOMEKYTOYHAS aTTECTANUA 110 UTOTaM
OCBOECHMS JUCHUILIHHBI

6.1. TunoBbie KOHTPOJIbHbIE 32/JAHUS WIH HHbIE MATEPHUAJIbI, HEO0OX0AUMbIE
JJIS OEHKH 3HAHWI, YMEHNH U HABBIKOB M (WIH) ONbITA JeATEJIbHOCTH

PacyerHo-rpajduyeckas padora (PI'P).

3ajaHne Ha pacdyeTHO-rPaPUIECKyr0 pabOTy BKIIOYAET B ceOsi 6 pasHOBApHMAHTHBIX 3aJ1ad:
IIPUMEPHO OJHOTO YPOBHs CIOKHOCTH. Kakas m3 3aaad, BKIIOYEHHBIX B 3a1aHue 1o PI'P, npen-
CTaBJISIET OJIHY U3 TEM Kypca AMCLUIUIMHBI «I HapaBIuka».

[lepeuens Tem, paccMmarpuBaembix B PI'P, cneayromuil: xuakoctu U ux pusnveckue cBoii-
CTBa; IpUOOPHI Uil U3MEPEHUS JTaBJICHUS; CHJIa TUAPOCTATUYECKOTO JABJICHUS, JEHCTBYIOIIAs Ha
IJIOCKAE CTEHKH U KPHUBOJIMHEWHBIE TIOBEPXHOCTH; OCHOBBI TEXHUYECKON TMJIPOJNHAMMUKHN; OCHO-
BbI TH/IPABJIMYECKOTO pacyeTa HalOPHBIX TPYOOPOBOIOB; CUCTEMA BOJOCHAOKEHNUS.

[Ipumeps! yclioBUM THUIOBBIX 3a/1a4 pacueTHO-rpaduyueckoil paboThl MPUBEIECH HUXKE.

3anaua 1.

Jlis u3MepeHust pacxoja KUIAKOCTH Ha TpyOOIpoBo-

ne nuaMmeTrpoM D= MM YyCTaHOBJEH pacxojgomep Benry-

4 pu. Haumenbiee ceuenue pacxogomepad = MM. Pa3HocTh
ypoBHe# auddepeHnaIpHOT0 MaHOMeTpa paBHO Al MM
pT. cT. JKukocTs, mpoTekaromias o TpyoonpoBo1y, KEPOCUH C
yaensHbIM BecoM 7750 H/M’, pexnM IBrKeHHS TypOy/IeHT-
Helii (Re = 500 000) OmnpenenuTs TEOPETUUECKHM pacxon

Ah

L 1,r koctu. KoadduureHnt a npunsaTs paBHbIMU 1.
Bapuant Ne 1 2 3 4 5

D, mm 175 200 225 250 275

d, MM 40 60 80 100 120
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Ah, MM pT. CT

650 675

690 700 725

Tekymee mecmupoeanue HCO6XOJII/IMO JJI1 OLICHKU TeKymeﬁ YCII€EBa€MOCTH U YCBOSACMO-

CTH U3Yy4aeMOr'o CTyACHTaMU MaTcpuaia U Npciaractcia nmpoBCACHUC IBYX TCCTI/IpOBaHI/II\/’II OJHO —

o pasaeny «l'mapocraruka» u onuo — «['mapoaunamukay. Kaxapiid Tect cocrout ux 10 BompocoB

n coaepxut 30 BapuaHTOB.

[IpuMepHBIe BapraHThI TECTOBBIX 3a/IaHUM MPEJICTABICHBI HUXKE.

IPUMEPHI TECTOBBIX 3AJJAHUM JIJISI TEKYIIIETO KOHTPOJIS

[lepBrlii pyOexHbIi KOHTPOJIb (TecT Ne 1).

Ne i/ Bonpocsl OTBeThI
1. OTHolIEHNE Beca JKUJIKOCTH K €€ 00beMy.
2. CBOMCTBO XKHJIKOCTU U3MEHATH 00BEM NPHU U3-
MEHEHUU TeMIIepaTypbl U AABJICHUS.
1 Uro Takoe ynenbHbIA Bec 0JHOPOA- | 3. OTHOILIEHUE MacChl JKUJIKOCTH K €€ 00beMy.
) HOM KHUJIKOCTH? 4. CBOMCTBO KHUIKOCTH OKA3bIBATh COMMPOTHUBIIC-
HUE OTHOCUTEJILHOMY CJIBUT'Y €€ CJIOEB.
5. BepHbIX 0TBETOB HET. JlaiiTe CBOM MpaBub-
HBIN OTBET.
Cocyn ¢ KUIKOCTBIO IBMXKETCS C 110~ 1. 4P _ 0: dP Y
CTOSHHBIM YCKOPEHHEM ‘a’ Tapaj- Cax T ay P
JeNbHO Topu30HTAIBHOU ocH Y. Och ) dP _dP _ . dP
Z HalpaBJIeHa BEPTHKAIILHO BBEPX “ax dz ar v
5 Uemy paBHBI 3HaUCHHS 3 dP 0:dP . dP
© | dP dP dP I Y A
dx’ dy’dz 4 4P _dP_dP
dXx dY dZ
5. BepHbIX 0TBETOB HET. JlaiiTe CBOM MpaBub-
HBII OTBET.
Ha xakoir BeIcOTE OT MmIockocty | 1. 12 m.
CpaBHEHMsI HaxoAuTcs cBobOoaHas | 2. 10,5 m.
MIOBEPXHOCTh KUIKOCTH B OTKpHITOM | 3. 15 M.
3 pesepByape ¢ Kuakocteto Y = 7,2 | 4. 1,5™
) kH/M3, ecniu n36bITOUHOE NaBieHue B | 5. BepHbix oTBeTOB HeT. JlaiiTe CBOI npaBuJb-
TOYKE, PACMOJIOKECHHOW BBILIE IJIOC- | HBIA OTBET.
KOCTH CpaBHEHUS Ha 7 M, COCTaBJISET
36 xlla?
Kak u3MeHuThcs ypoBeHb B Mbe30- | 1. YBenmuuutcs Ha 1,2 m.
METpe, MOJACOCANHEHHOM K cocyay ¢ | 2. YBenuuutcesa Ha 1,23 m.
4 KUAKOCTbIO C ynaenbHbIM BecoM 8,0 | 3. VBenuuutcs Ha 12,3 M.

kH/M’, ecnu yanmmunTh ero, 3amasTh
CBEpPXY M OTKa4aTh MOJHOCTBIO BO3-

ayx?

4. YMeHbImUTCS Ha 12 M.
5. BepHbIX 0TBETOB HET. JlaiiTe CBOM MpaBub-
HbII OTBET.
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Uemy paBeH IMApOCTATHYECKHM Ha-

1.24,0 m.

mop, eciu M30bITOYHOEe naBiieHue Ha | 2. 34,0 m.
CBOOOJHON MOBEPXHOCTH B HemoAd- | 3. 14 m.
BIDKHOM TI'E€OMETPUYECKH 3akpbiToM | 4. 16 m.
5. cocyne pasHo 180 kI1a? 5. BepHbIX 0TBETOB HET. JlaiiTe CBOM MpaBub-
[InockocTh cpaBHEHUS PaclojIOXKeHa | HbIM OTBET.
HUXKe cBOOOIHOM NOBEPXHOCTH Ha 14
M, YyAenbHBIM Bec xuakoctu 9,0
kH/m.
1 2
Kak n3menuTcs BenmumHa CHIIbI 1aB- \ 7y
JICHUS BOJIbI HA BEPTUKAIBHYIO IPS- | 1. He M3MCHHTCA.
6 MOYTOJIBHYIO CTCHKY IINPUHOMN b 1 2. YBenuuurcs B 2 pasza.
BBICOTOIi /1, eClTi OHa OYJeT pacio- |3, VveHpmuTCs B 2 pasa
JI0’KeHa TOPU30HTATBHO? 4. YMeHbImuTCS B 4 paza.
5. BepHbIx 0TBETOB HET. [laliTe CBOM IIPaBUIIbHBIN
OTBET.
Huzensnoe TorumBo p = 860 xr/m® | 1. 30,0 xH. 2.26,5 kH.
XpaHUTCS UMIMHApPUYECKOH emko- | 3. 57,5 xH. 4. 12,5 xH.
7 cTH BbIcOTOM 4 M, nuamerpoM 1 M. | 5. BepHbix oTBeTOB HeT. JlaiiTe cBO MpaBMiib-
Uemy paBHa cujia H30BITOUYHOTO | HBIMA OTBET.
JaBJICHUs TOIUIMBA Ha JIHO XpaHH-
auma?
1 2 3
A PN A
B@H/ B B
Ha xaxom pHucyHKe MpaBUIBHO IMOKa- N ¢
8 3aHO Teno AasineHusa? Kak Hanpasie- 1. Puc. 2., BBepx.
Ha BEpTUKAJIbHAS COCTABIISIONIAs? 2. Puc. 3, BBEpX.
3. Puc. 1, BHH3.
4. Puc. 3, BHus.
5. BepHbIx oTBETOB HET. [laliTe CBOM IIpaBUJIb-
HBIN OTBET.
h
['opuzoHTanpHasi cocTaBisOLIas CH-
76l M30BITOYHOTIO JABJICHUS KUAKO- A
9 CTH IUIOTHOCTBIO P Ha KPHUBOJIMHEH- L”\B
HYIO IMIMHIPHYECKYIO TIOBEPXHOCTD | | P = ph(h+ r)r/2. 2. Py = pb(h— r/2)r.
ONpeJeNAeTCs 1o popmyse: 3. Py=vyb(h+rl2)r. 4. Py=pb(h+r)r2g.
5. BepnbIx oTBETOB HET. [laliTe CBOM NIpaBUJIb-
HBIN OTBET.
Teno Becom G =5 kH nnaBaer B Bo- | 1. 10 xH.
JI€ B MIOJIHOCTBIO MOTPYKEHHOM CO- 2. 5 kH.
CTOSIHUU. 3. 20 xH.
10
UYemy paBHa BbITankuBaromas cuina? | 4. 15 xH.

5. BepHbIX 0TBETOB HET. JlaiiTe CBOM MpaBub-
HbII OTBET.

Bropoii pyOexHbIi KOHTpOb (TecT Ne 2).
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Ne n/m Bonpocsl OTBeThI
1.% _% _% o, Ou_oOu_ou
ox Oy Oz ox 0Oy Oz
1 JBrKEHME HKUIKOCTH CUMTAETCA ye- | 3 Op _ Op _ ﬁ_pi 0. 4. 6_u¢ Ou_Ou _ 0.
) TAHOBMBIIUMCS, €CIIU & oy oz ox oy oz
5, Gu_
ot
Pacxon ®uIKOCTH, TPOTEKAIOIEH 10
TyOe pasen 16,0 i/c. Uemy Oynet 1. 25 eM’. 2.40, cM’.
2. paBHA ILIOIIA/Ib )KUBOTO CEUCHUS 3.4,0 oM’ 4.0,40 oM’
MOTOKA, €CJIM CPEIHsS CKOPOCTh No- | 5. 2,5 oM’
ToKa 4 m/c?
1. He usmenstorces.
[Imomane ceyeHus B HaNpaBiIeHUU | 2. Y MEHBIIAKOTCS.
NBUKEHUSI ~ CTPYWKM  IMOCTOSIHHO | 3. YBeIMUMBaAIOTCA.
3 ymenbmaerca. Kak npu 3tom usme- | 4. [lonHas yaenbHas SHEPrusi yMEHbBIIIACTCS, a
HSIOTCSl TIOJIHAS yHeJIbHAs W yIeJb- | yeTbHas MOTEHIIUATbHASI SHEPTHS YBEITNINBACT-
Has MOTEHIMAaJbHAsI YHEPTUU CTPYH- | Col.
Ku? 5. IonHas ynenbHasi SHEPTrUsl YBEIUYMBAECTCS, &
yZeJIbHas TOTCHITMAIbHAS YMEHBIIIACTCS.
1. OT0 pagmyc TpyOoIpoBoIa.
2. DTO CMOYEHHBIN MTEPUMETP, YMHOKEHHBIN Ha
TIJIOIA b KUBOTO CEUCHUSI.
3. DTO OTHOIICHHE TUIONIA/IA KUBOTO CEUCHUS K
4. UTo Takoe ruapaBIMdecKuil paanyc? | CMOYEHHOMY IIEPUMETPY.
4. DTO OTHOILIEHHE CMOYEHHOTO MEPUMETPa K
TIJIOIA/TNA KUBOTO CEUCHUSI.
5. BepHbIX 0TBETOB HET. JlaiiTe CBOM MpaBub-
HbII OTBET.
P OO _py 00T
vy 2 v 2
2 2
2. g4 o P
VYpasuenue bepnymm s 6e3na- Y g Y 2¢g
5. TOPHOTO PABHOMEPHOTO TIOTOKA HMe- | 5 p, O] p, ov
b=t —=z,+—=+—+h -
€T BUJl vy 2g vy 2g
4. z,=z,+h,.
58Py
Y v
[Ipu TypOyneHTHOM JBMIKEHUU Me-
CTII){BICYEO"I}“IGPI/I HanopI; B HAIIOPHOM 1.3.0m. 2.27,0m.
3.1,0 m. 4. 81,0 m;.
6. TpyOe paBubl 9,0 M. Uemy OyayT o

paBHBI 3TH MOTEPH, ECITH PACXO]]
YBEJIMYUTCS B TpU pasza?

5. BepHbIX 0TBETOB HET. JlaiiTe CBOM MpaBub-
HBIA OTBET.
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VYxkaxure popmyiny [le3n.
B kakux ciyyasix oHa mpUMEHSIETCs?

1. V=c-vRI , B aBTOMOJENBHOW 00JIaCTH.
32-v-/l-v
2. h, = T; IIPY JITAMUHAPHOM pEXHUME.
4
[ v
3. h =M iEyE MIPUMEHSETCS BO BCEX CITydasx.
g

2
4. h = &-;—; IIPY JIJAMUHAPHOM PEXHUME.

mn

I v
5.h =) IR 29 B 00J1aCTH THIPaBIMYECKU

g
TJIaJIKuX TpYO.

JIBIDKEHUE KUAKOCTH B KPYTITBIX
TpyOax NpOUCXOTUT B KBaPAaTUIHON
8. 30He. Kak m3MeHsTCs noTepu Haro-
pa o JUIMHE, €CIM pacXo]l JKUAKOCTU
YBEJIMYUTCS B JBa paza?

1. YBenuuurcs B ABa pasa.

2. YMeHbIIUTCA B Ba pa3a.

3. He uzmenwurcs.

4. YBenuuurcs B 4EThIpE pasa.
5. YMeHbIINTCS B YETHIPE pasa.

3aBUCHT JIU TIOBBIIIEHUE JaBJICHUE
IIPU HEIIPSAMOM THJIPABINYECKOM

1. He 3aBucwur.

2. UeM OOJIBIIIE t3a, TEM OOJIBIIE MTOBLIIIICHUE
JIABJICHMUSI.

3. YUeM OOABIIE 35, TEM MEHBIIIE TTOBLIIIEHUE

- yaape B TpyOOIpoBoJe OT BpeMEHU AABICHIA.
4. YBENUYEHHUE lyox BHI3BIBAECT KBAJAPATUUHOE
MEPEKPHITUS TPYOOTIPOBOAA £3ax”
YBEJIMYEHUE TOBBIIICHUS] IaBJICHHUSL.
5. BepHbIX 0TBETOB HET. JlaiiTe CBOM MpaBuIb-
HbBII OTBET.
Ucreuenune xuakocty u3 pesepByapa | 1. OctaHeTcss HEN3MEHHBIM.
B aTMOC(epy MPOUCXOUT Yepe3 2. YMeHpIIUTCS B [1BA pasa.
10 IUIPaBIMYECKUN HAacaJ0K IIpHU Haro- | 3. YBeJIUyuTCs B JIBa pasa.

pe 5,0 M. Pacxon ncreuenus paseH 5
n/c. Kak u3aMeHuTcs pacxoi, eciiu
HaInop yMEHbUIUTCS B JiBa pa3a’?

4. YMeHbHTCS B /2 pas.
5. YBenuuutes B A2 pas.

Jlabopamopusie pabome (JIP) HanpaBiieHbl Ha IPAKTUYECKOE 3aKPEIJICHUE TEOPETUICCKO-
ro Marepuaia JUCUUIUIMHBI «[ MapaBiuka», B pe3yiabTaTe Yero CTYACHT JOJDKEH 3HATh OCHOBEHI
THJIPABIIUKU CHCTEM BOJOCHA0KEHHS U HCIIOJIb30BAHUS BOJIHBIX PECYPCOB B CEITHLCKOM XO3SHCTBE.

B kypce «'uapaBnuka» mnpepanosaraercs BbloiaHeHue 1 nabopaTtopHoil paboThl B pasnene
«BBenenue B ruzipaBiIuKky», 4 1a00paTopHBIX padoT B pazaene «[ mapocraTuka» , 7 1a00paTOPHBIX
pabort B pasnene «I uapoaunamukay, 4 — B pazaene «[ mapaBnuueckue MamuHey, 3 — «BogocHad-
xeHney. Jlomyck K BeimosHeHHIO JIP MponcxoauT mpu yCIoBHUM OCBOCHHS MaTepHaia ¥ HAJMIUS y
CTYJICHTOB TOJATOTOBJICHHON TaOJUIIBI ONBITHBIX JAHHBIX B JKYpHAJIE JIa0OpaTOpHBIX paboT. OT4eT
1o J1abopaTopHOil paboTe MpeACTaBISETCS C MOJIHOCThI0 00pabOTaHHBIMU pe3yJlbTaTaMu HU3Mepe-
HUM, rpadguueckuM marepuasiom (Ipu HEOOXOAMMOCTH), BBIBOJAMH IO paborte. 3aliura oTyeTa B
dbopme IoKIana CTyJACHTa MO BHITIOJHEHHON paboTe W OTBETOB Ha BOIMPOCHI MPETIOAABATEINS, pellie-
HUE 3aJ]a4u 110 TeMe J1abopaTOpHOM paboThI.

IIpuMmep nepeyHst BONPOCOB Npu 3amuTe JadoparopHoit padorsl Ne 1-1. «OcHOBHBbIE
(¢usnyeckne CBOMCTBA KUAKOCTEN».
1. Kakue ¢usznueckue CBOMCTBA KUAKOCTH BbI 3HaeTe?

18




2. JlaiiTe onpeAesieHue MIOTHOCTH, YIEIbHOTO U OTHOCUTEIILHOTO BECA KHUIKOCTH.

3. Yo Takoe TeMnepaTypHOE pacIlIupeHUe U CKUMAEMOCTh KUIKocTU? UeMm oHu XapakTe-
pusytorcs?

4. JlaiiTe onpeneneHre BSI3KOCTH )KuakocTu. Kakumu mapameTpaMu oHa XxapakTepu3yercs?

5. KakoBa cBsi3b TMHAMHYECKOW U KHHEMAaTUYECKOHN BSI3KOCTH, KAKOBBI UX €AMHUILBI H3ME-
penus? Kakumu npubopamu onpesensercs BAI3KOCTb KUAKOCTH?

6. UTo Takoe TeKy4eCThb KUIAKOCTH? MOKHO JIM €€ OLIEHUTh KOJIUYECTBEHHO?

7. KaxoBa npupoja siBjieHUs HOBEPXHOCTHOTO HaTsKeHUA? OT yero 3aBUCUT KOAPPUIIUEHT
MTOBEPXHOCTHOTO HATSKEHUs?

8. Kakue npubopbl UCHOIB3YIOTCS ISl U3MEPEHHUSI IIJIOTHOCTH U YJIEIIBHOTO BECa KHUJIKOCTHU?
KakoB ux npunHuumn aeuctaus?

9. YUto npexacrasisieT coboit apeomerp?

10. KakoB nmpyHIMIT JEHCTBUS KaOWLISIPHOTO BUCKO3UMETpa?
B kaxux eqununax B cucteme CH n3aMepstoTcs INIOTHOCTD, YAEIbHBIN Bec, KO3 (OULIUEHTHI KUHE-
MaTHUYEeCKOM U JUHAMUYECKOH BSA3KOCTH, KOA(PPUIHEHTH 00BEMHOTO CHKATUS U TEMIIEPATYPHOTO
paciupeHus?

Ilpumep 3a0auu K 3augume nadopamopHoil padome.

3apaua 1
MOHOMETP HJ’I?I TApUPOBKHU MaHOMCETPOB 110 3TAJIOHHOMY MaHOMCET-
il Al b IpUMEHSETCS BUHTOBOM mpecc Ha kakyro JumMHy Heo6X0m-
Pasolan BMHTOR DA py
Haneng: npecc MO IEpPEMECTUTh B pabouyio Kamepy IULYHXKep Ui CO3JaHUs
S NaBJICHUST B Macie p = klla, ecnu nuamerp IUTyHXKepa
N d= MM, a HauaJbHBIM 00beM Macia B Kamepe (Ipu aTMo-

chepHom naBiiennn) W = e’ Koadduriment 06beMHOT0
cxatus Macia By = 6,510~ 1/MITa.

-
v o G S T i T S i i G S N

No Bap. 1 2 3 4 5 6 7
p, xlla 981 1471,5 1962 2452,5 2943 34335 3924
d, Mm 8

W, cm 250

Hepe‘leﬂb BOIIPOCOB, BLIHOCUMBIX HA IIPOMEKYTOYHYIO aTTECTALIUIO (3K33Meﬂ)

Ne

B
. omnpoc

Hayxka «I'mapaBnuka», HCTOpHS pa3BUTHS, COBPEMEHHOE COCTOSIHHE.
OcHoBHbIE (PU3MYECKUE CBOMCTBA KUIKOCTH.

[Tpubopsl A U3MEpEeHHs! IIIOTHOCTH, YJIEIBHOIO BECa U BA3KOCTH.

Cunbl 1 HanpsDKEHUS, IEHCTBYIOIINE B KUAKOCTU. [ HapocTaTUuecKoe AaBJIeHUE U €ro
CBOMCTBA.

JuddepennnanbHble ypaBHEHUS! paBHOBECUS KUAKOCTHU (ypaBHEHUsI Dilepa).

OcHOBHOE ypaBHEHUE TUIPOCTATUUECKOTO JABJICHUS.

N || A RN I—E

I'mapocratnueckuii Hanop. [loka3ath Ha yepTexe cocyaa ¢ KUIKOCTHIO U ITbE30METPaMU
TUPOCTATUYECKUI HAIOP U €r0 COCTaBHBIE YACTH.

] [Tse3o0meTprueckuii Hamop. IlokasaTe Ha yepTeke cocyaa C )KUIKOCTBIO U MbE30METPAMU
MbE30METPUYECKUI HATIOP K €r0 COCTABHBIEC YACTH.

9. | [lonarue aGCoMFOTHOTO JAaBJICHHMS, U30BITOYHOTO JIaBJICHUS U BakyyMa. VX nu3amepenue.

10. | 3akon Ilackans. IlpuHiun ycrpoiicTBa 1 pacuera THIpaBIMYECcKOro Ipecca.

11 Hcnonws3oBanne 3akoHoB [Tackaist 1 cOOOMIAIOMMXCS COCYIOB B THPOCTATUYECKUX Ma-
" | mUHAX.

12. | Ilpubops! i u3MepeHus AaBJICHUS KUIKOCTH.
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Onpenenenre CUIbl THAPOCTATHUECKOTO AABJICHUS KUAKOCTH Ha IUIOCKYIO CTeHKY. LleHTp

13.

JTABJICHHUS.

14. | I'mapocTaTryecKkuii mapajokc.

15, [TocTpoenue 3mrop rUAPOCTATUYECKOTO ABICHUS KUJKOCTH Ha TUIOCKHUE U JIOMAHbIE
CTEHKH.

16. Omnpenenenre CUITbl THAPOCTATUYECKOTO IABJICHUS )KUJIKOCTA Ha KPUBOJUHEHHYIO TO-
BEPXHOCTb.

17, Onpenenenre BEpTUKAIbHON COCTABIISAIONIEH CUIIbI THAPOCTATUYECKOTO JIABJICHUS Ha
KPHBOJIMHEWHYIO ITOBEPXHOCTB. [locTpoeHue Tea qaBieHusl.

13, OHpGJIGJ'ICHfIG TOPU30HTAJIBHOM COCTABIISIIOIIEH CHIIBI THIPOCTATUUYECKOTO JaBJICHUS Ha
KPUBOJIMHEWHYIO TTOBEPXHOCTb.

19, OOBICHUTH CIEAYIONINE MMOHATHS: PACX0/I, CPEAHSS CKOPOCTh, CMOUYEHHBIN MIEPUMETD,
TUAPABIMYECKHUI pannyc. BeiBecTr ypaBHEHHE HEPA3PBHIBHOCTH ISl TOTOKA KUJIKOCTH.
OOBICHUTH CIEAYIONINE TOHATHS: YCTAHOBUBIIIEECS M HEYCTAaHOBUBIIICECS JIBI)KCHHE,

20. | TpaeKTOpPHS M JIMHUS TOKA, HATIOPHOE U OE3HATIOPHOE JIBIKEHHE IMTOTOKA, PABHOMEPHOE
JBKEHUE TTOTOKA.

1 BriBecTu ypaBHeHue bepHyinu i aneMeHTapHON CTpyHKH U1ealbHON KUAKOCTH U 00b-

" | ACHUTH (PUBNUYECKUA ¥ TEOMETPUIECKUN CMBICI BXOISIINX B HETO YJICHOB.

2. BHBUeCTH ypaBHEHUE BGPHyHHH JUTSl TIOTOKA MIeambHOM XUAKOCTH. OOBACHUTH Pu3nye-
CKUM ¥ TEOMETPUYECKUIN CMBICII BXOSIINX B HETO YJICHOB.

BriBecTn ypaBuenue bepHysum 115 MOTOKa pealbHOM KUAKOCTH M OOBSCHUTD (pr3nde-

23. CKUM ¥ TEOMETPUYECKUIN CMBICII BXOSIINX B HETO YJICHOB.

OOBICHUTH TEOMETPUUECKUIN M PU3UUECKHI CMBICT YpaBHEHUsI bepHysutH 1715 TOTOKa pe-

24. AJbHOM XKHUJIKOCTH.

25. | Pexumbl nBrkeHus )KuaAKkocTu. Yucno PeitHonbAca U €ro KpUTUYECKOE 3HAYCHUE.

26. | Onpenenenue MoTepps HAMOPa MPU HAIOPHOM JBMKEHUHU KUJKOCTH B KPYTJIIBIX TPyOax.

27, ®opwmyna Japcu. Onpenenenue kodpduimenta A B 3aBUCUMOCTH OT PEKUMA JBUKCHUS
KHUJKOCTH.

78 ['uapaBnuyecku riaakue u MIepoXoBaThie MOBEPXHOCTH. OT 4ero 3aBUCUT KOIPPUIIMEHT

"| A B YKa3aHHBIX YCJIOBUSX JBM)KCHUS )KUAKOCTH B TPYOOIIPOBOJIAX.
Ot kakux (PaxTOPOB M KaK 3aBUCST MMOTEPH IHEPTUH, Kodpduuuent JJapcu npu rsaMuHap-

29. HOM U TP TYPOYJIICHTHOM PEKUME JIBIKCHUSI )KUIKOCTH.

30.| MecTHble COPOTUBIICHUS U MECTHbIE IOTEPH Haropa. [IpuHIuMIT CcH0KEHUS TOTEPb.

31. | OnbITHOE OMpeieTieHne MECTHBIX MOTEPh HAMopa U KO3(PPUITMEHTOB MECTHBIX MOTEPh.

3 OOBICHUTH CIEAYIONINE MMOHATHS: MAJIO€ OTBEPCTHE, TOHKAs CTEHKA, CKATHE CTPYH, TOJI-
HOE C)KaTHe, COBEPILIEHHOE CXKAaTHe, UHBEPCHSI CTPYH.

BriBecT hopmyiy [uist onpeneneHus: CKOPOCTH UCTEUEHUS KUKOCTH Yepe3 OTBEPCTHE B

33. | ToHKO# CTeHKEe B aTMOc(epy mpu MOCTOSTHHOM Harope. J[ath moHaTust Ko3ppuimeHToB
CKOPOCTH, CKaTHsl, pacxoja.

BriBecT hopmyity it onpenenieHus pacxoaa UCTEUEHHUS KUIKOCTH Yepe3 OTBEPCTHE B

34. | ToHKO# cTeHKEe B aTMOc(epy mpu nmocTtossHHOM Harope. J[ath moHaTust ko3P PUIMeHTOB
CKOPOCTH, CKaTHsl, pacxoja.

35. | Knaccudukamus HacagkoB. OCOOEHHOCTH UCTEUYCHHS Yepe3 HACAIKH.

36. | MeToabl u puOOPHI ISt K3MEPEHUS PacXoa >KUIKOCTH.

37.| M'unpaBnudeckuii ynap B Tpyoax. ®opmyna nmpodeccopa H.E. XKykosckoro.

33, Buasl ruapaBiuueckoro yaapa. OnpeneneHre MoBhIIIEHUS JaBJICHUS ITPU PA3IMYHbBIX BH-
Jax yaapa.

39. | MeToabl penoTBpaIieHus: 1 60pHOBI ¢ THAPABIUYECKUM YIAPOM.

40. | Knaccuduxkanus TpyOoonpoBoIoB.

41. | l'mapaBauyeckuii pacyeT KOPOTKUX TPyOOTIpOBOIOB. THIIBI perraeMbIX 3a1a4.
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['unpaBnuueckuil pacueT KOPOTKUX TPYOOIIpoBOI0B. BriOOp ceuenuit anst coctaBieHus
ypaBHeHus bepHymn.
43.| Meroauka pacuera KOPOTKOro TpyOOIpoBoJa.

42.

44.| InuHHbIE TPYOOIIPOBOIBI.
45. | I'mapaBauveckuil pacyer JJIMHHBIX TpyOOIpoBOA0OB. THIBI peniaeMbIX 3a1a4.

46. | TynukoBbie TpyoOIIpoBoibl. OCOOEHHOCTH I'MIPABINYECKOTO pacyera.

47. | O6mas knaccudukaius HacocoB. [[puHIUTT AEMCTBUSA HACOCOB PA3TMYHBIX KJIACCOB.

YCTpoHCTBO U MPUHIMI JEHCTBUS LIEHTPOOEKHBIX HacOCOB. O0JIaCTh X TPUMEHEHHUS,
IIYCK B XOJ, PEryJUPOBAaHKE [10/1a4H, TJOCTOMHCTBA M HEJIOCTATKH.
49. | Yro Takoe Hamop Hacoca? BeiBecTH sKCIuTyaTallmOHHYIO (hOpMYJTy Harmopa Hacoca.

48.

50.| Hamop Hacoca. BeiBog npoekTHo (hopMysibl Harmopa.

51. | Onpenenenure Haropa Hacoca Mo MOKa3aHUsAM IPUOOPOB (IKCIUTyaTalimoHHas Gopmyrna).

52.| OcHOBHOE ypaBHEHHE padOTHI IEHTPOOEIKHOTO HACOCA.

53 Pa6oune xapakrepuctuku H-Q, N-Q, n-Q nenTpobexHbix HacocoB. Kak oHU nosydaroTcs
Ha IPAKTHKE?

Pabota nenTpobexHOT0 Hacoca Ha JTaHHBIA TPyOONpoBOA. XapaKTepUCTUKA TPYOOIIPOBO-
1a u ee noctpoeHue. Paboyas Touka.

55. | Kak momo6parh Hacoc 1Mo pabovnM XapakTepUCTHKAM?

54.

[TapannensHas u mocaeaoBaTeNbHas padoTa EHTPOOESIKHBIX HACOCOB Ha 00IIMiA TPyOO-

56.
TIPOBOJI.

57 [Tepecuer paboueii xapaktepuctuku H-Q meHTpoOeXHOTO Hacoca Ha HOBYIO 4acTOTY
BpAIICHHUS.

53 CxeMbI cucteM BOJOCHAOKEHUs ¢ 3a00pOM BOJIBI M3 TTIOBEPXHOCTHOTO M MOI36MHOTO BO-
JIOUCTOYHUKOB. OCHOBHBIE 3JIEMEHTHI CXEMBI.

59, CxeMblI cucTeM BOJTIOCHAOXKEHHS ¢ 3200pOM BOJIBI M3 TIOBEPXHOCTHOTO BOJOHMCTOYHHUKA.
OCHOBHBIE DJIEMEHTEI CXEMBIL.

60. CyrouHas ¥ yacoBasi HGpaBHOMEPHOCTh BOJIOTIOTpeOIeHus. Onpe/iesieHne pacdeTHOTO

(MMKOBOT0) pacxoja.

6l. [1pon3BOIMTENBHOCT M HAIOP BOAOIPOBOJHONM HACOCHOM CTAHIIMM.

62. Onpenenenre eMKOCTH 0aka BOJOHAIIOPHOM OalTHH.

63. | OnpeerneHne BHICOTH BOIOHATIOPHOI GAIIHH.

64. Opnudt, cxema U IPUHLMI JeHCTBUSL.
65. | [ITneBMaTnueckas BOAONOIbEMHAs ycTaHOBKA. CxeMa U IPUHLUIT ACHCTBHUS.

66. | BonoctpyitHas BogonorseMHas ycTaHoBKa. CxeMa v MPUHIIATL IEHCTBHSL.

67. | TpeboBanusi, mpeabsBIsiEMbIe K KAU€CTBY MUTHEBOU BOJIBI.

68. | CriocoObl ynydilieHuss Ka4ecTBa BOJBI.

69. | TexHonorndeckue cXeMbl OUYNCTKH BOBI

[IpuroaHoCTh UCTOYHHUKA BOJIOCHAOKEHUSI OIIPENIENISIETCS CIeIYIOIIMMHI OCHOBHBIMU Tpe-
70.| 6oBanusmu. CaHuTapHasi OXpaHa UCTOYHUKOB BOIOCHA0XKEHUS ¥ BOJOIPOBOIHBIX CO-
OpPYKEHMH.

6.2. Onucanue nokasaresjel 1 KpuTepueB KOHTPOJIS YCIIEBA€MOCTH, ONIMCAHME
IIKAJI OlleHUBAHHUSA

Onenka Tekyiiel paboThl U IPOMEXKYTOUHBIM KOHTPOJIb 3HAHUN CTYJIEHTOB OCYILIECTBIISET-
Cs1 Ha OCHOBE TPAJULIMOHHON CUCTEMBI KOHTPOJI M OLICHKM YCIEBAEMOCTH. TpaaullMOHHAs CHCTE-
Ma KOHTPOJISI M OLICHKH yCIIEBAEMOCTH CTYJIEHTOB IIPEACTaBICHA KPUTEPUSAMHU BBICTABIICHHS OLIEHOK
«HEYIOBIETBOPUTENBHO», «YAOBIECTBOPUTEIBHO», «XOPOIIO» U «OTIHYHON.
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Kpurtepuu onieHkH BbINOJIHEHHUS] TECTOB:

Texkyiee TecTupoBaHue (MMCbMEHHOE) MPOBOJAUTCA Ha 5 U 12 Hezpensx yueOHOro cemecrpa.
Kaxnpiii Tect coctout u3 10 Bonpocos u coaepxut 30 BapHaHTOB.

Kpurepun onenuBanus:

— IpaBUJIbHBIE OTBETHI HA MEHEE, YeM 6 3anaHuil — 2 Gaa;

— IpaBUJIbHBIE OTBETHI Ha 6-7 3amaHuil — 3 Gaa;

— IpaBUJIbHBIE OTBETHI Ha 7-8 3amaHuil — 4 Ganna;

— IpaBUJIbHBIE OTBETHI Ha 8-10 3amanuii — 5 Gaa.

OcHoBaHMSIMU NIl CHW)KCHHUSI OIICHKM Ha 1 Oaim SIBISIOTCS: OTCYTCTBHE OOOCHOBAHHMS
BbIOPaHHOT'O OTBETA, HETIOJIHBIN OTBET; HEOPEKHOE BBINOIHEHHE, OLIUOKN B 0003HAYECHUSIX U T.II.

KpuTtepuu onleHkH BbINOJIHEHHUS U 3a1IUTHI J1a00paTOPHBIX PadoT:

K 3amwure maGopaTopHoil pabOTHI MPEACTABISAETCS OTUET C MOJHOCTHIO 00pabOTaHHBIMHU
pe3yibTaTaMi U3MEpeHui, rpagUuecKiM MaTepuaioM, BeiBogaMu. OT4eT He MOXKET OBITh MPUHST U
MO/ITIKUT AOPA0OTKE B CITydae: OTCYTCTBUSI HEOOXOUMBIX pacyeTHBIX (popmyli, 0003HAUYEHHIT U T.I1.;
OTCYTCTBUSI HEOOXOJMMOT0 Trpaduyeckoro Marepuayia; HEKOPPEKTHOW OOpabOTKH pPe3ysIbTaToB
W3MEPEHNH.

3ammTa oTyeTa Mo J1abopaTopHOU paboTe MPOXOAUT B YCTHOW WIM MUCHbMEHHON dopme Hu
OLICHMBAETCA [0 CHCTEME OIEHKU «3auer» / «He3aueT». B ciyuae mnosydyeHus mpu 3ailure
1a00paTOpPHON PabOTHI HEYTOBIECTBOPUTEIBHOM OIICHKH, pab0Ta MO/ ICKUT TOBTOPHOH 3aIUTe.

Ta6muma 7
Kputepuu oneHnBaHusl 3a1UTHI J1a00PATOPHBIX padoT
Ounenka Kputepuu onennBanusi
CTYJIEHT MPEJCTABWI OTYET MO BBHIMIOJHEHHON JIaOOpaTOpHOU padoTe,
«3a4eT» MIPABWJIBHO OTBETHJI HA KOHTPOJIBHBIE BOTIPOCHI, PELIWIT 33/1a4y 110 TeMe

71a00paTOPHOM pabOTHI.
CTYJEHT MPEJACTABUI OTYET MO BBHITIOJHEHHON JIaOOpaTOpHOU padoTe,
«He3a4yeT» HE OTBETHJI HAa KOHTPOJIBHBIC BOIIPOCHI MM HE PEIIWII 3a/1a4y 10 TeMe
71a00paTOPHON pabOTHI.

Pacuerno-rpaduueckas pabotra cocTOMT W3 6 pa3HOBAapPUAHTHBIX 33Jad IO TeMaM
M3Y4aeMOro Kypca JUCHUIUIMHBI «[ MpaBIuKa» MpearoiaralouiuX BbIIOJHEHUE T'HIPABINYECKUX
pacueroB, MOCTPOEHUE TUAPABIMYECKHX CXeM, rpapukoB wWid auarpamm. 3ajnanue Ha PI'P
BbIJAIOTCS Ha 1 - 2 Hexensax yyeOHoro cemectpa. CTYAEHTBI CaMOCTOSTENbHO BhIMONHAIOT PI'P 1
MIPEACTABIISIIOT €€ B PYKOITMCHOM HJIM TI€YaTHOM BHjIe Ha jucTtax ¢popmarta A4. PI'P He MmoxeTr ObITh
MIPUHSATA U MOJIEKUT 10pabOTKE B CIydae: OTCYTCTBUS HEOOXOMMOro rpapuyeckoro Marepuaia win
OTCYTCTBHE B TpadMiecKOM Marepuaie HEOOXOAUMBIX 00O3HAYCHHM (CHJIBI, TABJICHUS, PACCTOSHHUS,
IUIOINAAX M T.J.), UCIOJIb3YEMBIX B pacyere; HEKOPPEKTHOM 0OpabOTKM pe3yibTaTOB pPACUETOB.
Bremomnnenne PI'P siBiisieTcst 00s13aTenbHBIM 3JIEMEHTOM, BIIMSIONIAM Ha JIOMYCK, K Clladye dK3aMeHa 110
JUCUUILIHHE.

Tabnuna 8
Kpurtepun ouenusanus PI'P
Ouenka Kpurepun oneHnBaHus
CTYyJIEHT CaMOCTOSITETbHO W B TIOJHOM oObeme BbimoHWI PI'P,
«3a4er» JIOTUYHO, TOCIEA0BATENIbHO M apryMEHTUPOBAHO W3JI0KUJ PEIICHUE
3a/1a4.
«He3a4yer» CTYJICHT HE B MOJHOM 00Beme BbimosHui PI'P.

[Ipu nosrydeHnH HEYTOBIETBOPUTENIBHOM OLIEHKH 110 PI'P, 0Ha Mo uiexuT ucnpaBiIeHUIo U
ITIOBTOPHOM claye.
Kpurtepuu oueHuBaHUs POMEKYTOYHOI0 KOHTPOJIS:
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K »sk3ameHy nomyckaercsi CTYJEHT, IMOJHOCTHIO BBINOJHUBIIMM BCE€ BHAbI Y4eOHOU H
CaMOCTOSITENIbHOM pabOThl U CAABIIMM OTUETHBIE MaTepUabl.

DK3aMeH NpOBOAUTCA B YCTHOH ¢opme, B BHUAE [JOKJIaJa CTYAEHTa [0 KaxaAOMy
9K3aMEHALIMOHHOMY BOIIPOCY C TNPEICTaBICHMEM Ha JHCT€ OTBETa: YypaBHEHUH, Qopmyi,
pacueTHBIX CXeM, TpaduKOB U T.II. U OTBETOB (€cnu NOTpedyeTcs) Ha JOMOJHUTEIbHbBIE BOIPOCH
IIPEIo1aBaTes.

KauecTBO  OCBOEHHS  IUCUUIUIMHBI, YPOBEHb  C(QOPMUPOBAHHOCTH  3asBJICHHBIX
KOMIIETEHIMI, 3HAHUS U YMEHHUS CTYJEHTa OLICHUBAIOTCA B COOTBETCTBHUHM C TPAAUIIMOHHOMN
TEXHOJIOTHEN:

Kpurtepuu ouennBanusi pe3yjbTaToB 00y4eHHsI
Tabnuna 8

Ouenka Kpurtepuu onennBanus

OLICHKY «OTJIMYHO» 3aCIy)KUBAET CTYJAEHT, OCBOMBIIMI 3HAHUs, YME-

HUSI, KOMIIETCHITUN U TEOPETUIECKUN MaTepurai 6e3 mpoOeoB; BhIMOJ-

HUBILIUHI BCE 33JaHUsL, IPEyCMOTPEHHbIE YU€OHBIM IJIAHOM Ha BbICO-

KOM KayeCTBEHHOM YpPOBHE; IPAKTHUUECKHE HAaBbIKU PO (eCCHOHAIbHO-

ro MPUMEHEHUSI OCBOCHHBIX 3HAHUN C(HOPMUPOBAHBI.

KommnereHuuu, 3aKkperi€HHbIE 32 TUCIUIUIMHON, C(POPMUPOBAHBI HA

YPOBHE — BbICOKMIA.

OLICHKY «XOPOLI0» 3aCIyKUBAET CTYJEHT, IPAKTUYECKHU MOJHOCTBIO OC-

CpenHuii ypoBeHb | BOMBILUN 3HaHUS, YMEHUSI, KOMIIETEHIIUU U TEOPETUUYECKUI MaTepual,

«4» y4eOHbIC 3a/1aHUsI HE OLIEHEHBI MAaKCUMAJIBHBIM YHCIIOM 0aJlioB, B OC-

(xoporro) HOBHOM C(HOPMUPOBAIT MPAKTHUECKUE HABBIKU.

KommnereHuuu, 3akperui€HHbIE 32 TUCIUIUIMHON, C(POPMUPOBAHBI HA

YPOBHE — XOpOLIMii (CpeaHuii).

OLICHKY «Y/AOBJICTBOPHUTENbHO» 3aCIyKUBAECT CTYJAEHT, YACTUYHO C

npo0enaMu OCBOMBILNN 3HAHUS, YMEHUS, KOMIIETEHLIUN U TEOpeTHYEe-

CKUI MaTepuaj, MHOTHE yuyeOHbIe 3aJJaHusl JINOO He BBIMOIHUII, JINOO

OHH OLICHEHbI YHCIIOM OaJIJIOB OJIM3KUM K MUHUMAJIbHOMY, HEKOTOPBIE

MIPaKTUYECKUE HaBBIKU HE CPOPMUPOBAHBI.

KommnereHuuu, 3akperi€HHbIE 32 TUCIUIUIMHON, C(POPMUPOBAHBI HA

YPOBHE — 10CTAaTOYHBIIA.

MuHuUManbHbIA | OLIEHKY «HEYAOBIETBOPUTEIBHO» 3aCIY)KHBAET CTY/IEHT, HE OCBOUBIIUMI
YPOBEHb «2» (He- | 3HAHUS, YMEHHMSI, KOMIIETEHIIUM U TEOPETUUYECKUN MaTepuan, ydeOHble
YAOBJIETBOPU- 3aJlaHUs HE BBINOJIHUJI, IPAKTUYECKHE HABBIKK HE COPMUPOBAHBI.

TEJIBHHO) KoMnereHnuum, 3akperui€éHHbIe 32 JUCHUIIINHOMN, He C()OPMHUPOBAHBI.

Bricokuii ypoBEHb
«5»
(OTAM4YHO)

[ToporoBsiii ypo-
BeHb «3» (ymoBiie-
TBOPHUTEIBHO)

7. YueOHO-MeTOANYeCKOEe 1 MHPOPMANIMOHHOE 00ecTeyeHHue TUCIUTTHHbI

7.1 OcHOBHas JuTEepaTypa

1. T'unpasnuka: Yueonuk / A.Il. Ucaes, H.I'. KoxxeBuukoBa, A.B. Emun — M.: HUL[ UH-
®PA-M, 2015.-420c.

2. KoxesuukoBa H.I'., Torynoa H.I1.,, Emmun A.B., llleekyn H.A., KpuBuanckuii B.®D.
[IpakTukym no rujapasnuke: Yuebnoe nocooue M.: HULl UHOPA-M, 2014. — 428 c.

3. T'uppaBnuka u ruapaBiauyeckue MamuHbl. JlabopaTopHblil mpakTUkyMm: YueOGHOe
nocoobue. / H.I'. KoxxesnukoBa, A.B. Emun, H.A. llleskyn, A.B. dpansiii, B.A. IlleBkyH, A.A.
Hemm6an, B.T. bekumes - CII6.: U3marensctBo «Jlanby, 2016. - 352 c.: wi. - Pexxum moctyma
https://e.lanbook.com/reader/book/76272/#1

4. MexaHuKa XHIKOCTH ¥ raza: yueonoe nmocooue / H.I'. Koxxesaukona, H.A. llleBkyH, A.B.
Hpanstii / ®TBOY BO PTAY-MCXA umenu K.A. TumupszeBa. — M.: OOO «Meranosmcy, 2021.
—161.
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7.2 lonosiHUTEBHAS JIUTEpaTypa

1. XKyp6a M.I"., Coxonos JI.H., 'oBopoa K.M. Bonocuab:xenue. [IpoektupoBanue cucreMm
u coopyxeHuid. YueOHoe nocodue. T.1. — M.: U3narensctBo ACB, 2003. — 288 c.

2. XKypb6a M.T"., Coxonos JI.U., 'oBoposa K.M. Bonocuab:xenue. [IpoektupoBanue cucreM
u coopyxeHuil. YueOHoe nocodue. T.2. — M.: UznarensctBo ACB, 2004. — 494 c.

3. Kypb6a M.I"., Coxonos JI.H., 'oBoposa K.M. Bonocuab:xenue. [IpoektupoBanue cucreMm
u coopyxeHuid. YueOHoe nocodue. T.3. — M.: UznarensctBo ACB, 2004. — 256 c.

4. Kanexkun A. A. ['mapaBinvka U THAPABIWYECKUE MAIIMHBL: Y4eOHoe ocodue. — M.: Mup,
2005.-512c.

5. OpnoB B.A., Ksutka JI.A. Bogocnabxenue: YueOnuk. — U.: UHOPA-M, 2015. — 443 c.

6. IleBeneB ®.A., Illeene A.®. Tabmuipl 1715 THAPABINYECKOTO pacyeTa BOJOMPOBOJI-
HbIX Tpy0: CnpaBouyHoe nocobue. 9-e uza. — M.: OO0 «bACET», 2007. —336 c.

7.3 HopmaTHBHBIEC IPABOBbIC AKTHI

1. TOCT 2.704-2011 Enunas cuctema KOHCTPYKTOPCKOW TokyMeHTauuu. [IpaBuia BbIo-
HEHUsSI THIPABINIECKAX U THEBMATHYECKUX CXEM.

2. CIT 31.13330.2021 «CHulI 2.04.02-84*. Bonocua0xenue. HapyxHble ceTH U coopyxe-
HUS.

3. TOCT P 51232-98 «Bona nutbeBast. O0mue TpeboBaHUs K OpraHu3aluyd MeToJlaM KOH-

TPOJISl KAYECTBAY.

4. CanlluH 1.2.3685-21 «['urueHuveckre HOPMATHUBBI U TpeOOBaHUS K 00ECHEUECHUIO
6e30macHOCTH U (W1K) 6E3BPEIHOCTH JUIsl UeloBeKa (PaKTOPOB cpeibl OOUTaHUS

7.4 MeToguvecKue YKa3aHHsl, peKOMEHAALMH U APyrue MaTepuajbl K
3aHATUAM

1. KoxxeBuukoBa H.I'. 'mapocTtaruka: meronumdeckue ykazanusi / H.I'. KoxxeBHukoBa, A.B.
Emmn, H.A. llleBkyn, A. B. [panblii ; Poccuiickuil rocy1lapCTBEHHBIA arpapHblii YHUBEPCUTET —
MCXA umenu K. A. TumupsizeBa. — Mocksa : PTAY-MCXAuwme-uu K. A. Tumupsszesa, 2018. —
84 c.— TekcT : 21eKTPOHHBIM.

2. KoxesnukoBa H.I'. I'maponunamuka : npaktukym/ H.I'. KoxeBnukoBa, A.B. Emun,
H.A. IlleBkyn[u ap.] ; Poccuiickuii rocymapctBeHHbIll arpapHbiii yHuBepcutreT -MCXA nmenu
K.A. TumupszeBa. - MockBa: PTAY-MCXA umenu K.A. Tumupszesa, 2019. —154 c.—Tekcer :
anextporasiid. DOI: 10.34677/2019.049

3. KoxeBuukoBa H.I'., Emun A.B., lleskyn H.A. u np. I'mapaBinuka, ruipoMaiunHbl U
CeJIbCKOXO035CcTBeHHOE BogocHa0keHue Yacts 3. ['mppaBnuueckue mammsbl: [Ipaktuxkym / H.I'.
KoxxesnukoBa, A.B. Emun, H.A. IlleBkyH, A.B. dpansiii. M.: U3a-Bo PTAY-MCXA, 2016. 82 c.

4. KoxxesnukoBa H.I'., Emun A.B., llleskyn H.A., [pansiii A.B. XKypnan nadoparopHbix
pabot no mucuuminHaMm «l 'mapasnukay, «'uapaBiauka U TUIpaBIMYecKue MaluHb», «['uaporaso-
nuHamukay U «Bomocunabxenue» / Koxxesuukosa H.I'., Emun A.B., llleBkyn H.A., JIpansrit A.B. —
M.: OO0 «YML] «Tpuana», 2021. — 44 c.

5. UcaeB A.Il., KoxxeBaukoBa H.I'., Emmna A.B. u ap. Hacocsl: Meroanieckoe mocooue. —
M.: MI'AY, 2008 r. — 80 c.

8. Ilepeuenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX J1JIS OCBOCHHMS TUCUMILIMHBI (MOTYJISA)

1. http://www.agrovodcom.ru OOO «ArpoBoJKOM» OQUIMAIBHBIN JUiIep KpYyIMHEHIINX
IIPOU3BOIUTENEH HacCOCHOTO 00opynoBaHusi Poccun (OTKpBITBIN AOCTYIN).

2. http://library.timacad.ru OnexkrponHo-6udnuoreunas cucrema [{Hb umenn H.M. XKenes-
HoBa ®I'BOY BO PTAY-MCXA nmenu K.A. TumupsizeBa (OTKpBITBIH JOCTYII).
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3. http://rucont.ru DnekTpoHHO-6MOIMOTEUHAs cucTeMa «HarnnonansHeI THPPOBOI pecypc
PYKOHT» (oTKpBITHI 10CTYII).
4. http://www.techgidravlika.ru MudbopmanmonHo-cipaBoyHasi cucremMa (OTKpPBITHIA J0C-

TYI).

9. Ilepeyenb MPOrpaMMHOro odecnevyeHuss 1 HHGPOPMANMOHHBIX CIPABOYHBIX

CUCTECM
Tabnuma 9
IlepeyeHb MPOrpaMMHOro od0ecne4eHus
Ne Ha"MeHOBaH"e,, HaunmenoBanue Tun T'ox
pa3aeJia yueOHOM ABTOp
n/n NporpamMmbl NporpamMmbIl pa3padoTKu
AMCUUILIMHBI (MOYJIAA)
Paznen 1 «'mapaBnuka
Paznen 2 «['mapaBnuue-
CKU€ MaIlHHBI o .
1 |Pazgen 3 «l'mmpaBnuue-| Microsoft Office 365 (ucHb1ii na- Microsoft 2021
CKU€ MaIlHHEI et
Pasgen 4 «BopgocHao-
JKEHUE)

10. Onucanne MaTepUaJIbHO-TEXHUYECKOH 0a3bl, HEOOXO0AMMOT 1JIA
OCylIeCTBJIEHHSI 00Pa30BaTEJIbHOI0 MPOLECCa MO0 JUCHUIVIUHE (MOTYJII0)
Tabmuma 10

Ceenenus 00 00ecne4eHHOCTH CNIENMATM3MPOBAHHBIMHY AYAUTOPUSMH,
Ka0OMHeTaMM, 1a00paTOpUAMHU

HaumeHnoBaHMe cnienMaJbHbIX MOMeIle-

HMI U IOMelleHUil VI caMocTosITelb- | OCHAIIEHHOCTDH clenuaabHbIX IOMelleHHil U 1o-
HOM pa6oTsI (Ne yueOHOro Kopmyca, Ne MellleHUH IS CAMOCTOSITe/ILHOI PadoThI
AyJAUTOPUH)

1 2

1.9xpan ClassicLyra (MuB.Ne 410134000001609)
2. IIpoextop BenQMX711 (MuB. Ne

23 kopmyc, 7 ayauTopus 410134000001611)

3. Jlocka HacTeHHas 3-3J€MEHTHAs

(MuB. Ne 210136000005980)

1. Crenn rupaBiInyecKuil yHUBEpCalbHBbIH J1abopa-
topubiil ['VJIC-1 (MuB.Ne 210134000002961)

2. CTeH ruipaBIMYeCcKuil yHUBEpCalIbHBIH J1abopa-
topubiil 'VJIC-2 “T'uapocraruka”

(MuB.Ne 210134000002962)

3. Crenyp 1ab0paTOPHBIN 1O UCCIICIOBAHUIO PAOOTHI
IMHEBMATUYECKOW BOJONOIBEMHON YCTAHOBKH

23 kopmyc, 7a nabopatopust (MuB.Ne 210134000002963)

4. Manomerp MT2C-712M1-1-0-10 (UusB.
Ne210134000002454)

4. Emkoctp ans Boabl (MuB.Ne210134000001926)

5. Maxker I'CT (MuB.Ne 410134000001760)

6. CucreMa TpyOOTIPOBOJIOB HA CTAHUHE C TUIPOCM-
kocThio (MuB.Ne 210134000002785)

7. JlaTunk pacxoaa ¢ MHAUKAIMEH MapamMeTpoB
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(MuB.Ne210134000002783)

8. JlaTuuk naBieHus —2 IIT.
(MuB.Ne210134000002782; 210134000002781).
9. lllkad cucreMpl ynpapiieHus: ¢ UHAUKATOPaAMH
(MuB.Ne210134000002784).

10. LlenTpoOexHBIE HACOCHI —2IIT.

(MuB. Ne 210134000002779; 210134000002780)

lenTpanpHas HaydHasi OMOIMOTEKAa UMEHHU
H.N. XKenesnosa PI'AY-MCXA wumenu
K.A. TumupszeBa, Bximoudaromas 9 uu-
TaJbHBIX 3aJI0B (B TOM YHCIIE€ 5 KOMIIbIOTE-
PU3UPOBAHHBIX),  OPraHU30BAHHBIX IO
MPUHIMIY OTKPBITOIO JOCTyla U OCHa-
meHHbix WI-FI, MHTepHeT-nocrynom.

Oobmexutre Ne 4, No 5 u Ne 11, xomHara
JUTSI CAMOTIOITOTOBKH.

11. Meroauveckue peKOMEeHAANMH 00YYAIOIUMCS M0 OCBOCHUI U CIIUILINHBI

ObpazoBarenbHbI IpOLECC M0 AMCLUUIUIMHE OpraHu30BaH B (opMe Y4eOHBIX 3aHSITHUM
(koHTakTHass paboTa (ayOUTOPHOM M BHEAYAUTOPHOI) OOyyaroUMXcs C IpenojaBaTeieM u
camocTosITeNbHAsT paboTa oOy4aromuxcs). Y4eOHbIe 3aHATHS MPEACTABICHBI CICTYIOIIUMU
BHUaMU, BKJIIFOYas y‘I€6HI>I€ 3aHATHUA U ITPOBEACHUEC TCKYIICTO KOHTPOJIA YCIICBACMOCTU:

JIEKIHUH (3aHATHS JIEKITMOHHOTO THUIIA);

nabopaTopHbIe PabOTHI;

TPYIIOBBIC KOHCYIbTAIINH;

WH/IMBHUTyaJIbHbIE KOHCYIbTAIIUU U MHBIE YIeOHbBIE 3aHATHSI, IPEIyCMaTPUBAIOIINE WHINBH-
TyallbHYIO pa0O0Ty IPEro1aBaTelis ¢ 00yJaronuMces;

camocTosiTeNIbHas paboTa 00y4aromuxcs;

3aHSATHUS MHBIX BUIOB.

Ha yueOHBIX 3aHATHAX OOydYaromIMecs BBIOJHIIOT 3alJITAHUPOBAHHBIC HACTOSIICH

pOrpaMMOil OTHENbHBIE BUABI y4eOHBIX pabOT, B TOM 4YHCJE OTICIBHBIX JIIEMEHTOB paldoT,
CBSI3aHHBIX € Oyayliei npogdeccuoHaIbHON AESITENbHOCTHIO.

Buabl u gopMbl 0TPa0OTKH NPONYIIEHHBIX 3AHATHI

CryneHT, NpOIyCTUBIIUHN JIEKIIMOHHOE 3aHATHE, 0053aH CaMOCTOSATENBHO NIpopadoTaTh
MPONYIIEHHYIO TeMY (pa3zieln), MPeI0CTaBUTh MPENOJaBaTeII0 KOHCIIEKT MPOITYIICHHON JIEKIIUU H
OTBETHUTH B yCTOH (popMe Ha BOMPOCHI 3a/1aBaEMbIe IPETOAaBATEIEM 10 TEME JICKIIHH.

[Iponymennsie nabopaTopHbie pabOTHI OTPA0ATHIBAIOTCSA B KOHIIE CEMECTPa B COOTBETCTBHE
C ycTaHOBJEHHBIM Kadeapou rpaduxom otpabdotok. Ilepen oTpaboTkoi 1abopaTopHOM PabOTHI
CTY/ICHT CaMOCTOSITETIbHO M3Y4aeT TEOPETHUECKUI MaTeprall o TeMe paboThl, MOPSAOK €€ IPOBe-
ACHUA U MCTOJUKY 06pa60T1<1/1 OIIBITHBIX HJAaHHBIX. I[aHHble MOJIYYCHHBIC ITPU BBIIIOJIHCHHUU ITPOITY-
IIEHHOHW JabopaTOpHOW pabOTHI 3aHOCHT B 3apaHee MOATOTOBJICHHBIM oTueT. [lociae oOpaboTku
OTIBITHBIX JAHHBIX 0()DOPMIIEHHBIN JTOJKHBIM 00pa3oM OTUET O BBINOJIHEHUU JIAO0OpATOPHON pabOThI
MPEOCTABIISIETCS BEAYIIEMY TPENOIaBATEIIO IS 3aIIUTHL

12. MeToauveckne peKOMEHIANNH NMPEeNnoIaBaTeJ M M0 OPraHu3anuu 00y4eHus
10 TUCIHUIIJINHE

Hawnnyumeit popmoit opranuzanuuu o0ydenust qucuuiuinae «['uapasnukay npeacrabisiercs

TaKas, IpU KOTOPOU Bce BUJIbI YU€OHBIX 3aHATUN (JIeKIusl, 1a00paTOpHbIe 3aHATUS) 00pa3yIoT e1u-

HBI B3aMMOCBS3aHHBIN y4eOHbIN mpolecc. [TTaBHBIM 3BE€HOM 3TOrO MpoIiecca SIBISIFOTCS JIEKIHH,
Ha KOTOPBIX HAJIaraercs OCHOBHOE COJEP/KAHME Kypca U JaeTCs Hay4dHasi U METOINYECKas YCTaHOB-
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Ka B U3yYEHUH MPENOJaBAEMON TUCUMIUIMHEL. [Ipy ycI0BHHM CBOEBPEMEHHOIO 3aKPEIUICHUS JIEKIU-
OHHOI'0 MaTepHajla Ha TPYIIIOBBIX 3aHATHUIX U B IPOLECCE BBIIOJIHEHUS JOMAIIHUX 33JaHUN CTY-
JIEHTBI SIBIISFOTCS HA OYEPEIHBIE JIEKIUU JOCTATOYHO MOATOTOBJICHHBIMU JUIS UX IIPOCIYIIMBAHNS U
YCBOCHUS.

Bo Bpems nekuuii IeMOHCTpanMs CIAU0B WIN NPE3EHTAUUN ABIAETCA IPEANOYTUTENBHEE.
[IpumeHnenue ciaifioB U npe3eHTauuil TpedyeT TIaTeabHOU paboThl, IO METOAUYECKOMY olecre-
YEHUIO TaKUX 3aHATHI: 0TOOp HE0OXOIUMBIX (parMeHTOB (UIBMOB U CIAiiI0B, 0JA00P MILTIOCT-
pauuii U 4epTeKen, ITPOBEpKa Ka4eCTBA UX JIEMOHCTpALMH, 3aTPAaYuBAEMOI0 BPEMEHS U T.[I.

IIpoBenenue adbopaTOpHbIX PadOT SBISIETCS OJHUM W3 BaXXKHEWIIHX SJIEMEHTOB 3aKper-
JICHHS MTPOMICHHOTO MaTepHala, a TaKkKe MPUoOPETEHHs MPAKTHUECKUX HABBIKOB CTYICHTAMH.

IIpoBenenue adbopaTOpHbIX PadOT SBISIETCA OJHUM W3 BOXKHEWIIHX AJIEMEHTOB 3aKper-
JICHHS MTPOMACHHOTO MaTepHala, a TaKkKe IpUoOPETEHHsI MPAKTHUYECKUX HABBIKOB CTYICHTAMH.

JlaGoparopnbie paboTHI Heecoo0pa3Hee MPOBOAUTH ¢ moArpymmoi. Heobxoaumo 3apanee
U3BECTUTH CTYJIEHTOB O TeMe Oyaylero JadopaTOpHOro 3aHsTHs, yKa3aTh Ha HEOOXOAUMOCTh ca-
MOCTOSITEITBHOTO O3HAKOMJICHHUS C:

— 1eJIBI0 TAa00PaTOPHON PabOTHI;

— TEOPETHYECKUM MaTepHaIoM, HeOOXOAUMBIM ISl BHITTOJIHEHHS JAHHOH paboTHI;

— TIOPSITKOM BBITIOJTHEHHUST pa0OTHI M CHATHEM SKCIIEPUMEHTAIBHBIX JaHHBIX;

— METOJMKOM 00pabOTKH MOIy4YEHHBIX B IIpoliecce JIabopaTOpHOU pabOThI pe3yIbTaToB;

— IMOAYMATh O BBIBOJIAX, KOTOPHIE HEOOXOAUMO CJIeTaTh B KOHIIE PaOOTHI.

Ha maGoparopHyto paboTy CTyIEHT TOJDKSH MPUATH C TIOrOTOBICHHBIM KOHCIIEKTOM J1a00-
paTopHOi pabOTHI.

Bce nabopaTopubie paboThl 10JKHBI ObITH 0(OpMIIEHBI B OTAEIbHOM «OKypHase i iabo-
PaToOpHBIX PaboT». DTO MOXKET OBITH OTJIENIbHAS TETPAJlb, B KOTOPOH CTY/ACHT HA OCHOBE METOINYe-
CKUX PEeKOMEHJalui JUIsl IpoBeIeHus 1abopaTopHOi paboThl, pa3pabOTaHHBIX Kadenpoil, TOTOBUT
CBOM INEpCOHAIbHBIA KOHCHEKT, MO0 OTAEIbHBIA pa3paOOTaHHBIM M M3AaHHBIN Kadeapoil Maker
KOHCIIEKTa J1a00paTopHOil pabOTHI.

[Ipu nocTaTouHON TEXHHUYECKON OCHAIIEHHOCTH y4eOHOM Jaboparopun kadeapsl CTYACHTbI
BBITIOJTHSIOT JIA0OPATOPHYIO PabOTY, MPEABAPUTEIHHO Pa30UBIINCH 10 «OpUTaIaM», BKIFOYAOIIIM
B ce0s 1o 4 — 5 cryaeHToB. Ecnu jke HET Takol TEXHUYECKOW BO3MOXHOCTH, TO JlabopaTopHas pa-
00Ta BBINIOJHACTCS Cpa3y BCEH MOArpynmnoi uim %2 noarpynmsl. [Ipu 3TOM npenoiaBarens pacrpe-
JeNIseT MeXy CTYJAEHTaMU 00s13aHHOCTH I10 BBINOJIHEHHUIO JabopaTopHOi paboThl, CTapasch 3aei-
CTBOBAaTh B pabOTe KaK MOXKHO OOJIbIIIE CTYICHTOB.

[lepen mpoBeneHnEM 1a00OPATOPHOI pabOTHI MPEMOAABATENb MIIM ACCHCTUPYIOIIUN €My MH-
XKeHep (J1abopaHT) ydeOHOM J1abopaTopru MPOBOJUT HHCTPYKTAXK MO TEXHUKE 0€30MaCHOCTH.

[Tocne cHATUS ONBITHBIX JAHHBIX CTYAEHTHI 00padaThIBAIOT Pe3ybTaThl SKCIEPUMEHTA,
CTpOSAT rpaduku (€ciu OHU MPETyCMOTPEHBI B pabOTE), AETAOT BBIBOIBI 10 paboTe.

[Tocne BeImoHEHHS Tab0OpaTOPHOI PabOTHI 1EIeCO00pa3HO MPOBOJUTH €€ «3alTUTY». ITO
MO3BOJISIET CTYACHTAM €Ille pa3 MOBTOPUTH U OCMBICIIUTH TIPOUICHHBIN MaTepral, a MPeroaaBaTeto
OIICHUTH CTEIICHb YCBOCHHS MPOIIEHHOTO CTYICHTAaMH MaTepuaa.

Texymee TecTupoBaHue 11e€1€cO00pa3HO MPOBOAUTH 2 pas3a B TeueHue cemectpa. C ero
MTOMOIIIBIO TIPOBEPSIETCS YCBOCHUE CTYACHTAMH MaTepuana. JTa MpoBepKa J0JDKHA OBITh I0CTATOY-
HO TIyOOKOM € TeM, YTOOBI OJTHOBPEMEHHO CITY’KUTh TIOJTOTOBKOM K MPENICTOSAIIEMY SK3aMEHY.

JloJKHO OBITH pa3paboTaHO HECKOIBKO BAPUAHTOB TECTOBBIX 3aJJaHUN C TEM, YTOOBI OJIU3KO
CHUJIAIINE CTYACHTHI UMEJN Pa3HbIC BAPHAHTHI.

Tect >kemarelbHO KOMIIOHOBATh M3 TISTH WM JECATH BOMPOCOB NMPUMEPHO OIMHAKOBOU
TPYAHOCTH, YTO OOJIETYaeT MPETNOIaBaTEII0 BHICTABICHUE OIIEHOK 110 KOJMYECTBY BEPHBIX OTBETOB.
[Tp1 mpOMEKYTOYHOM YHCIIE PABHBIX IO TPYJHOCTH BOIPOCOB, Hampumep, 7 — 8 MOKHO MPHUIATh
Ka)X/IOMy BOIIPOCY BECOBOHM K03(h(PUIIMEHT B 3aBUCHMOCTH OT TPYAHOCTH C TaKHM PAcueTOM, YTO
CyMMa BECOBBIX KO3 GuueHToB paBHsiach 10.
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HeynoBIeTBOPHTENBHO HAMMCAHHBIC TECTEI MEPEHCHIBAIOTCS CTYIEHTAMM IIOBTOPHO 110
APYroMy BapuanTy. BaKHBIM METOAHYECKHM TPeDOBAHHEM NPH NPOBCACHHH TECTHPOBAHUS SBIS-
€TCH CBOEBPEMEHHOE O3HAKOMITCHHE CTYACHTOR ¢ JOMYIIEHHLIMA B HEM OIIHOKAMHE.,

Iporpammy paspaborana: W 7
Koxepnukosa H.I'., K.T.H., /I0IeHT a"f/ 7~ -
(moamuecs)
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PEINEH3USA

Ha pa0o4ylo nporpaMmMy AUCHHUILUIMHBL «[ 'mapaBanka»
OIIOII BO no nanpapjiennio 13.03.02 — Dy1eKTpoIHEPreTUKA M JIEKTPOTEXHUKA
HANPABJIEHHOCTH — JJIEKTPOCHA0KeHHe
(kBasM(pukanus BbINYCKHUKA — 0aKajJaBp)

AnnpeeBbiM CepreeM AHIpeeBUYEM, K.T.H., TOLIEHTOM Kadeapbl aBTOMaTH3alMH U poOo-
TH3aLUN TEXHOJIOTMYECKUX ITpOoLEecCOB UMeHU akaaemuka 1.d. bopoanna MHCcTHTYTAa MEXaHUKH U
sHepretuku uM. B.IL. [Nopsukura PTAY-MCXA um. K.A. TumupszeBa (nanee mo TEKCTy perieH-
3€HT), MPOBE/IeHA peleH3Us pabouell mporpaMmbl TUCHUIUIMHBI «[ UApaBIuKa» MO HaIMPaBJICHUIO
13.03.02 — DnexkTpo3’HEpreTuKa U 3JIEKTPOTEXHUKA HANPABICHHOCTH — DJIEKTpOCHaOKeHHue (KBa-
muduKanus BBITYCKHUKA — OakanaBp) paspadoranHoil B ®I'BOY BO «Pocculickuii rocynapcTBeH-
HbIil arpapHbiii yHuBepcutrer — MCXA unmenu K.A. TumupszeBa», Ha kadenpe «TemnorexHuka,
rupaBivKka M dHeproobecrneyenue npennpustuii (paspaborunk — KoxeBnukoBa H.T'.,
3aB.kadeapou, K.T.H., IOIEHT).

PaccmoTpeB mpezcTaBiieHHbIE Ha PELEH3UPOBAaHUE MaTepHalibl, PELIEH3EHT MpHILET K clie-
IYIOIIAM BBIBOJIAM:

1. IlpenpsiBienHas pabouas mporpamMma JIUCUUILIMHBL «['MapaBnuka» (#anee Mo TEKCTY
[Iporpamma) coomseemcmeyem tpeboBanusim ®I'OC BO no nanpasienuto 13.03.02 — Dnexrpo-
SHEepreTHKa U AIeKTpoTexHuka. [Iporpamma codeporcum Bce OCHOBHBIE pa3feiibl, COOmMBEemcmayem
TpeOOBaHUAM K HOPMAaTUBHO-METOAUUYECKUM JOKYMEHTaM.

2. TlpencraBnennas B [Iporpamme akmyanbnocms yaeOHON TUCIMIUIMHBI B PaMKax peain-
3auuu OIIOIl BO wme noonesxcum comnenuro — NUCUMILUIMHA OTHOCUTCSI K OOSI3BAaTEIbHOW YacTH
yueOHoro nukia — b1.

3. IlpencraBinennsie B llporpamme uenu AUCUUILIMHBL coomeemcmeyiom TPeOOBAHUSIM
®I'OC BO nanpasnenus 13.03.02 — D1eKTpoIHEPreTHKA U AICKTPOTEXHUKA. MUDD.

4. B cootBerctBuu ¢ IIporpammoii 3a aucuurianHon «['uapaBiuka» 3aKperieHo JBe KOM-
nemenyuu. [{ucuyruinaa «'uapaBinuka» U npexacrasiieHHas [Iporpamma cnocobua peanuzosamo
uX B OOBSBIEHHBIX TpeOoBaHUsIX. Pe3ynpTaThl 00ydeHus, npeacraBieHHble B [Iporpamme B kare-
ropusiX 3HaTh, YMETb, BIAJIETh coomeemcmeyion CueuupuKe U CoAepKaHUI0 TUCIUIUIMHBI U de-
MOHCMPUPYION 803MOICHOCHb TIOTYYEHUSI 3asIBJICHHBIX PE3YJIbTAaTOB.

5. O6mas TpynoEMKOCTh TUCHUILUIUHBI «[ UapaBiInKa» cocTaBiseT 4 3au€THBIX €IUHULIBI (
144 gaca).

6. Mudopmanus o B3aMMOCBSA3H W3Y4aeMbIX AUCLHUILIMH U BOIPOCAM UCKIIIOYEHHS TyOJn-
pPOBaHMS B COJEpXKaHUU JUCUUIUIMH coomseemcmeayem neictBuTenbHOCTH. Juciummna «['unpas-
nuka» B3auMocBszaHa ¢ Apyrumu auctuuimHamu OIIOIT BO u YaeOHoro miaHa 1mo HanpaBiIeHUIO
13.03.02 — DnekTposHepreTuka 1 3IEKTPOTEXHUKA U BO3MOXKHOCTh AyOJUPOBAaHUS B COAECpPKAHUU
OTCYTCTBYET.

7. IlpencraBnennas [Iporpamma mpeamnojaraeT MCHOJb30BaHHWE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJIOTUH, UCIIOJIb3YyEMbIE TP pPeaIM3alluy PAa3IMYHBIX BUIOB yueOHOH paboThl. Pop-
MbI 00pa30BaTEIbHBIX TEXHOJIOTUN_coomeemcmayiom Cieu(pUKe TUCIUTUTHHBIL.

8. Ilporpamma mucuuminHel «['MapaBivka» MpeAnojaraeT 3aHATHS B MHTEPAKTHUBHOMN
dbopwme.

9. Buppl, conepxaHue U TPyIOEMKOCTb CaMOCTOSITENIbHON pabOThl CTYyJEHTOB, MPECTAB-
nenHsle B IIporpamme, coomeemcmsyrom TpeGOBaHMSIM K MOATOTOBKE BBITYCKHHUKOB, COJEpKa-
muMcst Bo @I'OC BO nampasnenus 13.03.02 — DnexkTposHEpreTHKA U AIEKTPOTEXHUKA.

10. [IpencraBnennsle u onucanHbie B [IporpamMmme Gpopmbl mexyuyert OLEHKU 3HAaHUH, coom-
semcmeyiom cnerupuKe JUCUUILIUHBI U TPEOOBAHUSIM K BBIITYCKHUKAM.

@opMa MPOMEKYTOYHOTO KOHTPOJIA 3HAHUU CTYAEHTOB, NpeaycMoTpeHHas [Iporpammoi,
OCYILIECTBIISIETCS B (JOpME IK3aMEHa, YTO coomeemcnmeyem CTaTycy AUCUMIUIMHBL, KaK JUCHUILIH-
HBI 00s13aTenbHOM yacTu yaeonoro nukia — b1 ®I'OC BO nanpasnenus 13.03.02 — Dnexktposnep-
reTHKa U 3JIEKTPOTEXHUKA.
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11. ®opmer onenky 3HaHuH, HpeacTaBIennbie B I[porpaMme, coomeencmesyion cnenupuke
JNHCHHIUTHHLL B TPEDOBAHMAM K BEITYCKHUKAM,

12. Yaebno-meromuaeckoe obecrnedyenne IUCHAILIMHEEI TPEICTABICHO: OCHOBHON nuTepa-
Typo#l — 4 ucrounHEKa (0a30BbI y4eOHUK), MONOIHATEILHOM JATEPaTYpoO# — O HauMEHOBAHWIA,
Marepuer-pecypest — 4 merounmka u coomeememsyem TpeGosanmsm ®TOC BO HATPABICHHS
13.03.02 — DrnexTposHepreTHKa 1 3NeKTPOTEXHHKA.

13. MarepHabHO-TEXHUYECKOE OOGECICIeHHEe MMCIHILIUID] COOTEETCTBYET CICIM(pHKE
JHCIMIUMHLL «([HAPABIMKa» H 00€CIEUMBACT HCIONB30BAHHE COBPEMEHHBIX 0OPA30BATEIbHbIX, B
TOM YHCJIE HHTEPAKTHBHBIX METOAOR 00y YeHHs.

14. MeTtoxuueckHe peKOMEHIAAN CTYAEHTAM U METOAHYECKHAE PEKOMEHIALIAH npernoiaea-
TeIM TI0 OpraHu3aluy O0yUeHHs 10 UCIUILIMEE JAlOT NpeACTaBieHue o cnenudure o0ydeHus
0o pucnunnne «l mapasnakay.

OBIIUE BBIBOJBI
Ha ocHoBanmu nposeTeHHOMN PELEH3HA MOKHO CAENATE 3aKIIOUEHHE, YTO XapaKTep, CIPYK-
Typa ¥ coaepxande pabouedl nporpammel aucHuiuasl «[uapasiika» OIOIT BO mo Harpasite-
amio 13.03.02 — DyiekTposHepreTHKka B 9NEKTPOTEXHHKA, HANPABIEHHOCTH — DJICKTPOCHAGKEHHE.
(xBaymQuKanms BRIYCKHAKA — Dakanasp), pazpabortannas Koxeprukosoit H.I., K.T.H., 10T€HTOM
coorseTeTByeT Tpedosanuam PI'OC BO, cospeMeHHBIM TpeOOBAHUAM YKOHOMMUKH, PBIHKA TPYIa H
TO3BOJIMT 1P &€ peanu3alny YCIemHo 00ecne nTs (hOpMAUPOBAHKE 3aSBIEHHBIX KOMIIETCHIIHH.

Penensent: Annpees C.A., nouent kadeapbl aBTOMATH3AINA U poSoTu3zanun ’lﬁ{\iQFH‘IBC.KHX
mporeccoB uMend akageMuka 1.®. bopomuna, A S

KaHIHAAT TEXHHYSCKHX HayK : L
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