MunucTepcTBOo 00pa3oBaHUuA H HAYKH AcTpaxaHcKoO# of0macTH
TocyaapcTBeHHOE ABTOHOMHOe 00pa3oBaTelbHOE yHpeKRACHAEC
AcTpaxaHckoili ofmacTH BBRICIETO obpazoBaHus
«AcTpaxaHCKHH rocyiapcTBeHHBIH APXHTEKTYPHO-CTPOHTEIbHBIH YHH-
BEPCHTET»

(TAOY AO BO «ATACY»)

2 551 /] / HIC} ﬁémgomf
(moankes) - - HQ. @
ot 2018 2

N

PABOYAS [TIPOTPAMMA JUCIHHIITAHBI

HauMeHoBaHue JHCIHITHHBL Hargerareas ¥ TEILIOBBIC JIBHIATEIHN

(YKA3bI8AEMCA HAUMEHOBAHUE 8 COOMBEMCMBUU C yuebHbIM NLaHoMm)

Ilo HanpaB/IeHHI0 NOATOTOBKH 13.03.01 TennosHepreTHKa | TEILUIOTEXHUKA

(YKaszvl6aemcs HaUMeHOBAHUe HANPAEIEHUA nodzomosxu  coomeemcmeuu ¢ PI'OC)

ITo mpoduiIo MOAroTOBKHA DueproobecnedyeHne MPeAIPHITHH

(YKa3bl16aEMCs HAUMEHOBANYE NPOUILA 6 COOMEEMCMEUL C 00I11)

Kadenpa W HKeHEPHBIE CUCTEMBI M 9KOJIOTHA

Ksaymbukanus (CTeNeHs) BRITyCKHUKA HaKa1a6p

Acrpaxans - 2018



PazpaboTYuKH:

CT. IPENOJIABATEND @:\) /  P.B. MykaHOB /

(3aHMMaeMast JOIKHOCTD, (mozrmich) H. 0. ®.
yuéHas CTEerNeHb U yIEHOE 3BaHHE)

PaGouas mporpamma paspaboTana [ yIeOHoro IIaHa 20187,

PaGouas mporpaMma paccMOTpeHa onoﬁpeﬂa Ha sacenannn Kadenpsl «HuoiceHeprvle CUCmeMbl U IKO-

nozus» mporokon Ne 12 oT <2 04. 2018 .

3apeayromuii Kahenpoi Z/V / EM. lepbacosa  /
(nonrmcs) H. 0. ®.

CorjacoBaHo:

CoriacoBaHoO:

Ipencenarens MKH «Tenaoanepeeinina i mentomexnukay TpodWIb «Inepaoodechedenve npeonpus-

Uty %/g /ﬁﬂ/gﬂm@ (/75

(r[o,uml::b)
HagansHUK YMY /
(nonrmcb) H.0.©

CrerpamiacT YMY —— ¢~ M’ T e i A

OJIMHC H.O. @
Hagamsruk YUT W /////4/}»& /

@)Jmch) / .
3aBe/yromas HayqHOH OUOMHOTEKOH V% [ £ %/7/%/4// / =

/V
H.0

(moAmicE)



How

5.1.

5.1.1.
5.1.2.

5.2

5.2.1.
5.2.2.
5.2.3.
5.2.4.

5.2.5.
5.2.6.

8.1.

8.2.

8.3.

10.

Conep:xxanue

Lenu 1 3a1a41 OCBOCHHS JUCLIUTUIMHBI

[lepeueHs MIaHUPYEMBIX PE3YJIbTATOB 00YUYESHHUS 110 NTUCLUUIUIMHE, COOTHECEHHBIX
C MJIAHUPYEMBIMH Pe3yJIbTaTaAMU OCBOCHHUSI 00Pa30BaTeIbHON IPOrPaMMBbI

Mecro nucuurumnbl B cTpykType OOII GakanaBpuara

OObeM TUCHMITIMHBI B 3a4€THBIX IMHUIIAX C yKa3aHHEM KOJIMYEeCTBA aKaieMUye-
CKUX, BBIJICICHHBIX HA KOHTAKTHYIO paboTy o0yyaroluxcs ¢ mpernoaaBaresnem (1o
BHJIaM Y4YEOHBIX 3aHSTHIA) M HA CAMOCTOSITEIIbHYIO PaboTy 00ydaroImuxcs
Copep:xanue TUCHUILIMHBL, CTPYKTYPHUPOBAHHOE 10 pa3jiesiaM ¢ yKa3aHHeM OTBe-
JICHHOTO Ha HUX KOJIMYECTBA aKaJeMUYECKHX YaCOB U BUIOB YUEOHBIX 3aHATUN
Pa3nensl AMCUMILTUHBI U TPYIOEMKOCTD 110 BUJaM Y4eOHBIX 3aHATUH (B aKaleMu-
YECKUX Yacax)

Ounas dopma o0yueHus

3aounas Gpopma oOydeHUS

Copep:xanue TUCIUILIMHBL, CTPYKTYPUPOBAHHOE 110 pa3jienam

Coneprxanue JEeKIIMOHHBIX 3aHATUN

Copepxanuie 1a00paTOPHBIX 3aHATUN

Coneprxkanue NPakKTHUYECKUX 3aHATUI

[lepeuenp yueOHO-METOIUUECKOTO 00ECIIEUeHUS ISl CAMOCTOSATEIbHON PabOThI
00yJaromuXxcs 1Mo JUCIUTUTHHE

Tembl KOHTPOJIBHBIX PabOT (pa3aesnbl TUCIUILIUHBI)

TeMbI KypcOBBIX MPOEKTOB/KYpPCOBBIX PadOT

MeTtoauyeckue yka3aHus sl 00y4aronuXcs 0 OCBOCHUIO TUCIUTIITMHBI
OO6pa3zoBaTeIbHBIC TEXHOJIOTHH

Y4eOHo-MeToanYeCKOe U MH(DOPMALIMOHHOE 00ecrieueHre JUCIIUILITUHBI
[lepeyeHb OCHOBHOM ¥ JOMIOJHUTEIBHON Y4€OHOH TUTepaTyphl, HEOOXOAMMOM IS
OCBOGHUS TUCIUTLIINHBI

[lepeyenp HHPOPMALIMOHHBIX TEXHOJIOTHUH, HCIIOIB3YyEMbIX TPU OCYIIECTBICHUN
00pa3oBaTeNpHOrO Mpoliecca 1Mo AUCHUILINHE, BKII0Yas IepedeHb IPOrpaMMHOTO
oOecrnieueHus

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn «IHTepHEeT»
(manee — cetb «IHTEpHETY), HEOOXOAUMBIX ISl OCBOSHHUS TUCIIUTUIAHBI
Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOMN /ISl OCYIIECTBICHHUS
00pa30BaTeNbHOr0 MpoIiecca Mo JUCHUILUINHE

OcoOenHocTH opraHuzanuu oO0y4eHHUs TO AWCHUILTHHE ISl WHBAJIUAOB M JIUII C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMHU 37[0POBBS
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1. Ienn u 321241 OCBOEHHUS JHCIMIIIMHBI

Hesab yueOHOI AUCUMIUVIMHBI - U3yYUTh TEIIOBBIC JBUTATeId W HAarHETATENH, IPUMEHSIeMbIC B
IIPOMBIIIJICHHOCTH; OBJIQJIETh COBPEMEHHBIMH METOJAaMH TEXHOJOTHMYECKUX PacyeToB U BBIOOPOM
SHEPreTUYECKOr0 O0OPYAOBaHUS [Jsl TPOMBIIUICHHBIX YCTAHOBOK C Pa3jIMYHBIM IIEJICBHIM Harpas-
JIEHHEM; CIOCOOCTBOBATH PACUIMPEHHIO KPYro30pa, MPOSBIEHUIO CAMOCTOSATENBHOCTU IIPHU BBIIOJIHE-
HUHM PAcyeTOB U TEXHHKO-DPKOHOMHYECKOTO OOOCHOBAaHUS MPUHSITHIX TEXHUUECKUX PEIICHHIA.

3agayamMu AMCUHUILUIMHBI SIBJSIIOTCS:

e npuoOpeTeHHe OOydarolMMecs 3HAHUM O TUIAX M KOHCTPYKLUSX OCHOBHBIX HAarHerarteledl u
TEIUIOBBIX JIBUTATENEH, NMPUMEHSAEMBIX B IIPOMBILIUIEHHBIX YCTAHOBKAX, a TAK)KE HAyYUThCA IIPO-
BOJIUTh PACYETHI 1O THUIIOBBIM METOAMKAM, IMPOCKTHPOBATH TEXHOJIOTHYECKOE 0OOpYAOBaHHE C
HCIOJIb30BAHUEM CTAHJAPTHBIX CPEICTB aBTOMATU3ALMM MPOEKTUPOBAHUS B COOTBETCTBUHU C TEX-
HUYECKUM 33/I1aHUEM,

® M3YyYCHHE TEXHHUUYECKUX XapaKTEPUCTUK TEIUIOBBIX JIBUTATENICH 1 HarHETaTeIel, a TaKKe METOJIbI
BbIOOpa MX Uil SHEPreTUYECKHX YCTAHOBOK;

® OCBOEHHE CIIOCOOOB PEryJMpOBaHUS IMPOU3BOAUTENILHOCTU TEIUIOBBIX JBUraTeled M HarHera-
TeJIel C MPOBEACHUEM KCIIEPUMEHTOB I10 33/IaHHON METOAMKe, 00padoTKe M aHaIM3y MOJTy4YeH-
HBIX pE3yJIbTaTOB C IIPUBJICUYEHUEM COOTBETCTBYIOIIEIO MaTEMaTHUECKOTrO anmnapaTa
2. IlepeyeHb MUIAHMPYEMBIX Pe3y/JIbTATOB 00y4eHHs MO AUCHUIINHE, COOTHECEHHBIX C MJIa-

HHUPYEMBbIMH pe3yJbTaTaAMHU OCBOEHHS 00pPa30BaTeIbHOM MPOrpaMMbl

B pesynbrare oCBOCHUS ITUCHMIUIMHBI O0YUYAIOMIMICS TOJHKEH 00Ia1aTh CIIETyOIMMI KOMITETEH-
LUSIMU:

[1K — 2 - crtocoOHOCTHIO POBOAMTH PACUETHI IO TUIIOBBIM METOAMKAM, IPOSKTUPOBATH TEXHOIO-
ruyeckoe 00Opyl0BaHHUE € UCIOJIb30BAHUEM CTAHIAPTHBIX CPEICTB ABTOMATH3AllMM NPOEKTUPOBAHUS B
COOTBETCTBHH C TEXHHUECKUM 3a/IaHUEM;

IIK — 4 - cnocOGHOCTBIO K NMPOBEJECHUIO 3KCIIEPUMEHTOB I10 3aJ]aHHOM MeTojauke, 00paboTke U
aHaJN3Y MOJyYEHHBIX PE3YJIbTATOB C MPUBICYCHUEM COOTBETCTBYIOMIETO MATEMAaTHYECKOTO anmapaTra.

B pe3yabTaTre 0CBOCHHMS AUCHUILNIMHBI 00ydaroummiics A0JKeH OBJAJeTh CJEAYIOLIUMH pe-
3yJIbTATAMH 00YYeHHS N0 TUCHUTIIHHE:

3HATh!

- HOpMATHBHYIO 0a3zy B 00JAacCTH HMHXCHEPHBIX W3BICKAHWW, NMPHHIUIOB MPOSKTHPOBAHHUS

TeIuIodHepreTudeckoro obopynosanus (I1K-2);

- METOJUKY 10 00pabOTKe M aHaIM3y MOJYUYEHHBIX PEe3yJbTATOB C MPUBICYCHUEM COOTBET-

CTByOILIEro Maremaruyeckoro ammapara (ITK-4).
yMeThb:

- IPOBOJUTH PACUYEThI MO THIOBBIM METOJMKaM, IPOEKTUPOBATh TEXHOJIIOTHYECKOEe 000py10-

BaHUE C WCIOJIH30BAHNEM CTAaHAAPTHBIX CPEJCTB aBTOMATHU3ALMHU MIPOCKTUPOBAHUS B COOTBETCTBUH C

TexuuueckuM 3amanuem (ITIK-2);

- TIPOBOJIMTH DKCIIEPUMEHTHI 110 3aJaHHON METOJIMKE, 00padaThiBaTh M aHATU3UPOBATH IOITY-

YEHHBIC Pe3YJIbTAThI C IPUBICUYCHUEM COOTBETCTBYIOIIET0 MateMaTndeckoro anmaparta. ([1K-4).
BJIA/I€Th:

- HOpPMaTUBHON 0a30i B 0OJIACTM MH)KEHEPHBIX M3BICKAHUH, MPUHIMIIOB NPOEKTHUPOBAHUS

TerosHepreTudeckoro obopynosanus (I1K-2);

- METOJMKaMH 110 00paboTKe M aHaIM3Y MOJYUYEHHBIX PE3yJIbTaTOB C MPUBJIEUYCHUEM COOTBET-

CTByIOIIIEro MaTeMatudeckoro ammapata (I1K-4).

3. Mecto aucuuniaunsl B crpykrype OOII 6akanaBpuara

Huctunmaa  b1.6.22 «Harnerarenu u TeTUioBbIE ABUTATENHM» peAM3yeTCs B pamMKax OJioka
«JIuCIMIINHEDY 0A30BOM YaCTH.

Hucrunnmaa 6a3upyercss Ha pe3ysibTaTax 0OydeHHs, TMOJYYCHHBIX B paMKaxX M3yYeHHUs CIIEeIYIO-
X adcuuiuine: «Martematukay, «@usnkay, «KoTenbHble YCTaHOBKM M HaporeHepaTtopsl)», «Termo-
MaccooOMeHHbIe anmnapateh», « Temnomaccoodmen», «TormnuBo u ero cxxuranuey, « TexHuueckas Tepmo-
JTUHAMUKA).



4. O0beM IMCUMIVIMHBI B 324€THBIX eIMHHMIAX C YKA3aHMEM KOJINYeCTBA aKaJleMUYeCKUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYK padoTy o0ydamommxcs ¢ mnpemnoaaBareneM (N0 BHAAM
3aHATHI) M HA CAMOCTOSITEJIbLHYIO Pa00Ty 00y4aromuxcs

®opma o0yueHust Ounas 3aouHas
1 2 3
TpynoeMkocTh B 3a4eTHbIX e1u- | 8 cemecTp — 2 3.e.; 9 cemecTp — 2 3.e.;
HHUIIAX: Bcero -2 3.e. BCero -2 3.e.

AyIMTOPHBIX (BKJII0Yasi KOHTAKTHYIO padoTy 00y4alouuxcs ¢ npenoaasa

HOMY IUIAHY:

TejeM) 4acoB (Bcero) mo y4ueo-

Jlexuum (JI)

8 cemectp — 14 gacos;
Bcero - 14 yacoB

9 cemectp — 4 yaca;
BCero - 4 yaca

Jlabopartopusie 3ausaTus (JI3)

VUeOHbIM NAAHOM
He npedycmompeHsl

VUeOHbIM NAAHOM
He npedycmompeHsl

[Ipaktuueckue 3ansatus (113)

8 cemectp — 12 9acos;
Bcero - 12 yacos

9 cemectp — 4 yaca;
Bcero - 4 yaca

CamocrostenpHas paborta (CPC)

8 cemectp — 46 yacos;
Bcero - 46 yacos

9 cemectp — 64 yaca;
Bcero -64 yaca

dopma TeKylero KOHTPOJIS:

Konrtponbhas padota

VueOHbIM NIAHOM
He npedycmMompeHbsl

cemectp — 9

®opMa NPOMeKYTOUHOIH aTTeCTAIUM:

OK3aMeHEbI

YYEOHbIM NIAHOM
He npedycmompensl

YYEOHbIM NIAHOM
He npedycmompeHvl

3auer

cemecTp — 8

cemectTp — 9

3ayer ¢ OIeHKOU

YueOHbIM NIAHOM
He npedycmMompeHbsl

VueOHbLM NIAHOM
He npedycmMompeHbsl

Kypcosas pabora

VUeOHbIM NAAHOM
He npedycmMompenvl

VUeOHbIM NAAHOM
He npedycmMompeHvl

KypcoBoii npoekt

VueOHbIM NIAHOM
He npedycmMompeHbsl

VueOHbLM NIAHOM

He npedycmompenl




5. Conep:kaHue JUCHHUILVIMHBI, CTPYKTYPHPOBAaHHOE MO pa3jesiaM ¢ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJIHYeCTBAa aKaJeMHYeCKMX 4acoB U
BU/I0B YUeOHBIX 3aHATHIA

5.1 Pazaesibl AMCHUIVIMHBI ¥ TPY0€MKOCTD 110 BHIaM Y4eOHbIX 3aHSITHI (B akaJeMHUYeCKHX Yacax)

5.1.1. Ounas ¢popma odyueHus

Pacnpenesienne TpyaoeMKoOCTH pa3jesia (B yacax) 1o BH-

@ .
Ne Pasznen qucuUIMHBI § 5 = E(?ZITZ:I(?::;H padore! ®opma IpOMeKYTOYHOM aTTe-
n/ (Mo cemecTpam) : g § CTAIMH U TEKYIIEero KOHTPOJIst
= )
" gsl O J J3 3 CPC
[==]
1 2 3 5 6 7 8 9
1 | Pa3gen 1 «/lunamMmudeckue Haco- 3auer
CEDy 12 2 - 2 8
2 | Pasnmen 2 « BeHTHIIATOPHI U Ta30- 12 8 2 _ 5 8
ayBku. TypOokoMmpeccopbi»
3 | Pazgen 3 «OObeMHBIE HACOCHD 18 8 4 - 4 10
4 | Paznen 4 « IlopuiHeBbie
KoMmIpeccopsl. Jleranaepb» 16 8 4 2 10
5 | Pazgen 5 «TemoBbie JBUraTeII 14 8 2 - 2 10
Hroro: | 72 14 - 12 46
5.1.2. 3aounas ¢opma o0y4eHust
- Pacnpenesienne TpyroeMkocT pasjaesia (B yacax) no Bu-
Ne Paszpen aucuuniMHbI § 5 = lferﬁ?:T?:;“ paborst ®opma IpOMeKYTOYHOMH aTTe-
n/ (o cemecTpam) Z g § CTAallUU M TEKYLIero KOHTPOJIst
e 5}
. szl O a1 3 m3 cpC
[==]
1 2 3 4 5 6 7 8 9
1 | Paznen 1 «/lnHamnueckue Haco- 14 9 1 ) 1 12 KonTponbhas paborta, 3auer
CBI»
2 | Pazmen 2 «BeHTHISATOPHI U Ta30-
nyBKH. TypOOKOMIIPECCOPHI» 14 9 1 ) 1 12
3 | Pazgen 3 «OObeMHBIE HACOCHD» 14 9 1 - 1 12




Paznen 4 « IlopruraeBbie

15 0.5 0.5 14

KOMIIpeccophl. JleTaHiepoi»
Pasnen 5 «TemnoBble ABUTATEIIN 15 0.5 0.5 14
Hroro: | 72 4 4 64




5.2. Coep:xaHue TMCUUILUINHBI, CTPYKTYPUPOBaHHOE MO pa3iesiaM

5.2.1. Coneprxanue JeKIIMUOHHBIX 3aHATHI

HaumeHnoBaHnue pa3aesa
AUCHUNJIHHbI

Conep:xanue

2

3

Pa3nen 1 «/lunamuueckue
HACOCHD»

Tema 1. O0mue cBeAcHHS O THAPOMAIINHAX. MecTo U poJib HarHeTaTeNIeH
W TEIUIOBBIX BUTATENel B CHCTEMax TEIUIOIHEPrOCHAOKEHHS IIPOMBIIII-
NMEeHHBIX TPEANPUATHH. THUIBI KOMMYHHUKAMH B CHCTEMaxX IPOMBIIICH-
HOW TemosHepreTku. Harnerarenn wu TemsoBble nBuratenu. Kiaccu-
(UKaIs HarHeTaTelled W TEIUIOBBIX nBHraTenei. llpwHmmm aeiicTBus
IMMHAMUYECKUX M OoObeMHbIXMaIIWH. OnpeaeneHne MOITHOCTH MAaINHBL,
nousitue o KII/] HarHerarens u TEIJIOBOTO IBUTATEIS.

Tema 2. OCHOBBI TEOpHUHM IMHAMHYECKMX HACOCOB. AHAJIM3 BIHMSIHUS
HAaYaJIbHBIX YCIOBHM, OXJIaXIEHHS U [IOJIBOJIA TEIJIa, COKMMAEMOCTH U THIIY
pabouero Tena Ha paboTy cxxaTus U pacmupenus. LleHTpoOexHble HaCOCHI.
CxeMBbI IEHTPOOEKHBIX HACOCOB. YpaBHeHHE Diiliepa T HACOCOB U TYp-
ounbl. Teopetmueckuit Hamop. [lomesnsrit Hanop. [lotepu »Heprum B HacO-
ce. BiusHue KOHCTPYKUIMH JIOMATOK Ha TeopeTuueckuit Hamop. CremneHb
[pEaKTUBHOCTH. XapaKTePUCTUKU HAcOCOB. OCHOBBI TEOPUH MOJIO0HS HACO-
coB. @opmyIibl U1 IepepacyeTa napaMeTpoB Hacoca IO 4acToTe Bpallle-
HUST W jauameTpy pabodero koneca. KoadduiumeHT OBICTPOXOTHOCTH.
Knaccudukanms HacocoB 1m0 KOAPPHUIUEHTY OBICTPOXOAHOCTH.

Tema 3. Bompocsl 3KCIUTyaTaldd JHHAMHYECKMX HacocoB. HacocHas
iycraHoBka. CoBMecTHasi paboTa HAacoCOB M T'MIAPOIMHMHU. PerynmupoBanue
nogaun. HeycroitumBas paborta Hacoca (mommax). IlocnemoBatensHoe U
napajuieIbHOE COeAMHEeHue HacocoB. KaBuTalus B Hacocax u JIoIycKaemasy
BBICOTA BCACHIBAHUSI.

Tema 4. Buxpesbie u cTpyliHble Hacochl. CXxeMa BUXPEBOTO HACOCA, IPHH-
[IUIT ICHCTBUS, XapaKTEPUCTHKA, O0NacTh mpuMeHeHus. CxeMa CTpyHHO-
ro0 Hacoca, NPUHIMII OSHCTBUS, KIaccuuKanys, 00JacTu NPUMEHEHHS.

Pa3nen 2. BeHTunsaTopsl u
razonyBku. TypOokommpec-
COpPBI»

Tema 1. Bentunsitops! u razonysku. Kinaccuduxauus senTisitopos. O6-
macte npuMeHeHus. CriocoObl N3MEHEHHSI XapaKTePUCTHKH BEHTHIISTOPA.
/lyTheBBIE BEHTHIISITOPBI U IBIMOCOCHI. ['a30yBKH, 007aCcTh MPUMEHEHHSI.
Tema 2. TypOokommpeccopsl. LleHTpoOeXHbIE U OCEBBIE KOMIIPECCOPEI,
OOnacTi NMPUMEHEHHs; OCHOBHBIE CIIOCOOBI M3MEHEHUS XapaKTepPUCTHKY
komipeccopa. ComocraBieHue Iokasareieil U 00OCHOBaHUE IPEUMYIIe-
CTBEHHBIX 30H HPUMEHEHHs LEHTPOOECKHBIX M OCEBBIX KOMIIPECCOPOB.
TepMOOMHAMHYECKUI MpoLecC CXaTusi B MHOTOCTYNEHYaTOM TypOo-
KoMIIpeccope. XapaKkTepUCTHKH TypOOKoMIpeccopoB. Meroauka pac-
ueTa LEHTPOOEKHOro Kommpeccopa. lIpuOmmKeHHBIH pacdeT CTYIEHH.
KoHCTpyKIHUs LEHTPOOEKHBIX KoMIpeccopoB. CTYNEHb 0CEBOTO KOMIIPECH
copa. KoHcTpykTuBHBIE OpMBEL. MeToJ] pacyeTa OCHOBHBIX Pa3MEpPOB CTY-
MeHn

Paszgen 3 «O0beMHBIE HACO-
CbD»

Tema 1. Hacockl B03BpaTHO-TIOCTyMaTeNbHOTO AewcTBUs. Kiaccuduka-
[Usl HAacOCOB; 0OCOOEHHOCTH pPabOTBl HacocoB B ceTu. OOmacTu mpume-
HEHHs. YCTPOWCTBO W 00JACTH NPUMEHEHHS IOPIIHEBBIX, TUTYHXEPHBIX
n auadparMeHHBIX HacocoB. VHaukaropHas auarpamma. ['paduku mo-
Imaun W cnocoObl ee BhIpaBHHMBaHUs. PerynampoBanue mnopaun. XapakTe-
[PICTUKH TTOPIITHEBBIX HACOCOB.

Tema 2. PoropHbie Hacocsl. O0mue CBOMCTBa, KiTacCu(pUKanys U 001acTy|
MPUMEHEHUS] pOTOPHBIX HacocoB. Ilogada pOTOPHBIX HACOCOB M €€ PaBHO-
MEPHOCTB, PETYJIIMPOBAHUE M0J[aui. XapaKTePUCTUKU POTOPHBIX HACOCOB U
nx paboTa Ha TPyOOTPOBOJ. YCTPOICTBO M OCOOEHHOCTH POTOPHBIX HACO-

COB  PA3JIMYHBLIX  THIIOB!: IICCTCPCHHBIX, IIJIACTHUHYATBIX, POTOPHO-




MOPIIHCBLIX

Paznen 4 « [lopuineBsie
KOMITpeCCOpBI. JleTaHepp»

Tema 1. Ilopmmessle kommpeccopsl. Kiraccudukarus u 001acTh mpuMe-
HEHHUs HarHeraTeled OOBEMHOTO IEHCTBHS W TOPIITHEBBIX IETaHICPOB.
[Ipotiecchl cxxaTHs U pacUIMPEHUs Ta3a B IOPITHEBOM Kommpeccope. MHO-
roctynenyaToe cxkarue. [IpemenbHas cTeneHb MOBBIIMICHUS AABICHUS B
CTyIIEHH, paclpeneyieHue AaBieHuss Mexay cryneHsmu, KIIJ[ xommpec-
copa. MunukatopHass auarpamma. PerymupoBanue mnomaun. KoHCTpyK-
nud  KoMmpeccopoB. CXeMbl MOPIIHEBBIX KoMIpeccopoB. HopmannzoBaH-
HbIe 0a3bl. PacdeT OCHOBHBIX pa3MepoB CTYIICHEH KOMIIpeccopa.

Tema 2. [erannepsl. Kmaccudukanus u obmactu mpumeHeHus1. OCoOESHHO-
cTH paboOTBl U XapaKTepUCTHKa TypOoaeranaepa. l[lpuHiun paboTh
MOPITHEBOTO JETaHjepa, XIagonporu3BoAuTeNbHOCTh, KIIJ u oTBOgMMAs
MOIIIHOCTh TOPIIHEBOTO AeTaHzepa. [IpuHImI paGoTel M 007IacTh IpHUMe-
HEHUS HarHeTaTened KuHeTudeckoro nedcTBus. [loHsATHE yaenbHOM pado-
ThI, Halopa W JaBJICHUs. | a30lMHAMUYECKHE OCHOBBI pacyera TypOo-
MarmmH. TeopeTrndeckas XapaKTepHCTHKa HarHeTarems; oOmas Kiaccuu-
KaIls MOTeph B HArHETATENSAX. YUeT MOTeph U MEepPexo] K JCHCTBUTEIb-
HoUl XxapakTepuctuke. [loHsiTHE 0 pabodell 30HE XapaKTEPUCTHKH. Y CIIO-
BUsI pa0OTHI HATHETATENSI HA CETh.

Pa3nen 5 «TemnoBrle nBUTa-
TEIIN

Tema 1. Kiaccudukanus TemmoBsix npurarenieil. O0macTe mMpuUMeHEHUS]
[PA3IMYHBIX TUIIOB TETUIOBHIX ABHrarenel. Knaccupukanms. Tumsl napoBbIx
Typoun. CranaapTHele TapaMmeTpbl napa. Pabota W MOIIHOCTH TypOWH-
HOW crymeHu. Kiaccudukanus wu o0macTe TpUMEHEHHs JBUTATENeH
BHyTpeHHero cropanus (JBC), asurateneit Crtupaunra. Cxembl IBHUTra-
Tesield, OCHOBHBIE MTOKa3aTeny padoThI IBUTATES.

Tema 2.IloHATHS aKTHBHBIX M PEAKTHBHBIX TypOuWH. [lpuHIMn mei-
CTBUSI aKTWBHOH TypOwHbI JlaBans w peaktmBHOU TypOuHBI IlapcoHca.
Tumnel moTeph B MPOTOYHOH YacTH TypOWHBL. bamaHc »HEPrUM U CTPYK-
rypa KIIJI TypOuHHOH cTymeHu. AHamW3 MOTEPh B XapaKTEPHBIX Cede-
HUsX TypOuHBL. Pabora TypOWHHOW CTyneHH B TIEPEMEHHOM pEXHME.
[ToHsiTHE O qUarpaMMme IMepeMEHHBIX PEKUMOB MapoBOd TypOuHBI. OCHOBBI
[pEryTUPOBaHUSl MOIIHOCTH TapoBbIX TypOWH. [IpHMHIMNHMANTBHBIE CXEMBI
NapoTypOMHHBIX yCTaHOBOK. [IpuHIMI pabOTBl M CXeMBbI Ta30TYpOMHHBIX
lycraHoBOK. OcoOeHHOCTH paboThl BHICOKOTEMIIEpAaTYPHBIX CTYIIEHEH Ta30-
Boii TypOuHbl. Knaccupukanus MapoBbIX M Ta30BBIX TYpOMH MO ey
MCIIOJIb30BaHMsA, M0 XapakTepy TEIUIOBOIO IMpolecca, M0 YHUCIY YacOB HC-
MOJIb30BAaHUs B TOMY, 110 KOHCTPYKTHBHBIM 0OcoOeHHOCTAM. [loHsTus Ho-
MUHAJIBHONH W MaKCHMaJIbHOH MOIIHOCTH TYpOWHBI. KOHCTpYKIMH KOH-
IMEHCAIIMOHHBIX M TEIUIOQUKALMOHHBIX TYpOWH M TYpOMH C IPOTHUBO-
IMaBJICHUEM.

Tema 3. KoHCTpyKIIMM TPUBOAHBIX TYpOMH. KOHCTPYKIMH ra3oBBIX TYp-
OouH. PaboTa razoBoii TypOMHBI B COCTaBE SHEPTETHYECKUX W MPHBOIHBIX
ra3oTypOMHHBIX YCTaHOBOK. OOyacTh NpUMEHEHHS, KIAcCUDUKALMS U
0COOCHHOCTH padOThI TYypOOJIETAaHIEPOB. XapaKTePUCTHKA TypOoaeTaH-
nmepa. Koncrpykiuu — kommpeccopoB.  OCOOCHHOCTH — KOHCTPYKIIMU.
[lpuHOMIIHABHBIE CXEMBI TYpPOMHHBIX YCTaHOBOK: NMapOTYpPOMHHBIX, Ia-
BOTYpOMHHBIX M Tapora3oBbiX. OCHOBHBIE 3JIEMEHTBHI KOHCTPYKIHH MAPO-
BOi1 1 Ta3oBo# TypOuHEL. Cxema mpocteimeit [ITY.

Tema 4. KomOuHMpoBaHHasi BRIPAOOTKA TEIIOTHI U AJIEKTPUIECKON IHEP-
ruu. Mneanpueiil nukn Penkuna ansa [ITY Ha HacBIIIEHHOM U MEPErpeToM
nape. Ilonstue Tepmuueckoro KIIJ nukna. ITpouece pacmvpeHus mnapa B
rypouse B (h-s)-auarpamme. [ToHsATHE pacmosaraeMoro u JAeiHCTBUTEIBHOTO)
TEIUIONEPeaioB U ux ompeneneHne. JheKTHBHOCTh pabOTHI TypOO-
lycTaHOBKH. [lyTH MOBBIIEHUS] 3KOHOMUYHOCTH TypOOYCTaHOBKH. BinsiHue
HaYaJIbHBIX U KOHEYHBIX mapameTpoB Ha KIIJI umeansHOro 1ukia. Komou-

HUPOBAaHHAA BLIpa6OTKa TCIIJIOTBI U BHGKTqueCKOﬁ OHCPTHH. PereHepa—
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TUBHBINA MTOJOTPEB MUTATENBHON BOJBI. TeIIoBble CXEeMbI TypOOYCTaHOBOK|
IADC. I"'a30TypOWHHBIC ¥ TAPOTA30BBIC YCTAHOBKH

5.2.3. Coaep:kanue NpaKTHYECKUX 3aHATHH]

HaunMmenoBaHue pa3aeiia
Ne Conep:xanue
AUCIIUIIJINHBI

1 2 3

1. [Pazpmen 1 «/lunamuueckue [Pacuet mpoduiieii pemerok. Pacder u mpoekTupoBaHUE CTYIICHH 110
HAaCOChD» [apaMeTpaM Ha CpeJHEM JUaMEeTPe CTYIICHH.

2. [Paspen 2 «BentmiATopel 1 [PacueT TEMJIOBBIX LIUKIJIOB U U3yUYEHUE CXEM TYPOUHHBIX YCTaHOBOK.
razomyBku. TypOokommpec- [Pacuer Ha MIPOYHOCTB JIOMATOK TYPOUHBI.
COpBI»

3. [Pasgen 3 «O0ObeMHBIE HAcO- |PacueT NBYXBEHEUHOU cTyneHU. Pacyer u mpoeKTUPOBaHUE CTYIICHH
CBD» C YUYETOM U3MEHEHHS IapaMEeTPOB MIOTOKA IO PaauycCy..

4. [Pasgen 4 «IlopuiHeBble MHuoroctyneHuaTsie TypOuHbI. [lepeMeHHbIN pexkxuM paboThI TYp-
KOMIIpeCCOpsl. JleTanaepsl» |OUHHOM CTYIEHH.

5. |Pasmen S «Tennossle nura- [[lepeMeHHbIE PEKUMBI paOOTHI TYpOOYCTaHOBOK. TypOUHBI U1 KOM-
TEIT» OMHUPOBAHHON BHIPAOOTKHU TEIUIA U DJIEKTPOIHEPIHUHU.

5.2.4. llepeyeHb y4eOHO-METOAUYECKOr0 oOecneyeHHs /ISl CAMOCTONATELHOH PadoThl 00y-

HYaomuxcd 1mo IMCMIlJInHe

Ounas ¢gopma 00y4eHust

HaunMmeHnoBaHue pa3neiia Y4ebHo-MeTOAUYECKOE
Ne Coaep:xanue
AUCHUILTHHBI obecnevenne
1 2 3 4
1. [Paznen 1 «/IluHamuyeckue IToaroroBka K mpaktudeckomy 3aust- | [1], [3], [5],
HaCOCBD) [THIO.
[TonroToBKa K KOHTPOIBHOU padoTe
Nol.
2. |Pa3men 2 «Bentussitopsl U ra- |[IoAroToBka K MpakTUUECKOMY 3aHs- [11, [31. [5].
301yBKU. TypOOKOMIIpeccOophl» [THIO.
[MoaroroBka K KOHTPOJIBHOH paboTre
Nol.
3. [Pazgea 3 «O0beMHBIC HACOCEDy [[I0ArOTOBKA K IPaKTUYECKOMY 3aHsI- [11, [2]. [4]
THIO.
[ToaroroBKa K KOHTPOJILHOU paboTe
Nol.
4. |Pa3znen 4 « IlopuiHeBsie [TonroToBKa K MpaKTUIECKOMY 3aHsI- [1]1, [31. [5].
KoMITpeccopsbl. Jletanaepsi» THIO.
[ToaroToBKa K 3K3aMEHY
5. [Pa3men 5 «Temiossle ABurare- |[[loaroroBka K nmpakruueckomy 3ansi- | [1], [2], [4]
117 THIO.
[ToaroroBka K 3K3aMEHY
3aounast popma oOyueHust
HaumenoBanue pasnesa Y4eOHO-MeTONMYECKOE
Ne Coaep:xanue
AUCHUIJIHHBI olecreyenne
1 2 3 4
1. Pa3nen 1 «/lunamuueckue [ToaroToBKa K IPakKTUYECKOMY 3aHsI- [11, [31. [5].
HACOCED) [THIO.
[ToaroToBKa K KOHTPOJBHOM padoTe
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INel.

2. [Pa3nen 2 «BenTmmsitopsl v ra-  |[I0AroToBKa K IPaKTUYECKOMY 3aHs- [11, [31. [5].

301yBKU. TypOOKOMIIpeCCOpBI» [THIO.

[ToaroroBka K KOHTPOJIBHOM paboTe

Nel.
3. [Paszgen 3 «O0beMHBIC HAcOCED [[IoArOTOBKA K MPAaKTUUECKOMY 3aHs- [11, [2], [4]
THIO.
[ToaroToBKa K KOHTPOJIBHOI padoTe
Nel.
4. |Pa3znen 4 « IlopuiHeBsie [lonroToBKa K MPaKTUIECKOMY 3aHsI- [11, [31. [5].
KOMITpeCCOpbI. JleTaHaeppn» THIO.
[ToaroToBKa K DK3aMEHY
5. |[Pa3men 5 «Temnoseie aBurare- [[loAroToBKa K MpakKTHYECKOMY 3aHS- [11, [2], [4]
T THIO.

IloaroroBka k OK3aMCHY

5.2.5. TeMbl KOHTPOJIbHBIX PadoT

Tema KOHTpOJILHON PaboThl «PacueT TerIoBOro IBUraTess

5.2.6. TeMbl KYpCcOBBIX IPOEKTOB / KYPCOBBIX padoT

Y4eOHBIM IUIAHOM HE TIPETyCMOTPEHEI.

6. MeToauueckue yka3aHusi AJs 00y4arOUUXCs M0 OCBOEHUI0 TUCHUILINHBI

Buj yyeOHoii padoThI Opranusanus 1e1TeJIbHOCTH CTYJ€HTA
1 2
Hanmcanne xoHCHekTa JIEKIHMH: KpaTKO, CXeMaTHYHO, IociiefoBaTenbHo. Dukcu-
POBaTh OCHOBHBIE MOJIOKEHUS, BBIBOIBI, POPMYITUPOBKH, 0000IIEHHS; OTMEYATh
B)XHBIC MBICIIH, BBIACIATH KIIIOYEBBIE CJIOBa, TEPMHHBL. [IpoBepka TepMHHOB,
MOHATUI C MOMOIIBIO SHLIUKIIONEIH, CI0Bapel, CIIPaBOYHUKOB C BBIMHCBIBAHUEM
Jlexuus TOJIKOBaHWH B TeTpajb. OOO3HAUNTH BOIPOCHI, TEPMUHBI, MaTepuall, KOTOPbIH
BBI3BIBACT TPYAHOCTH, OTMETHUTDH H MOIBITATHCSI HAMTH OTBET B PEKOMEHIYEMOM
nutepatype. Ecnu camoctosTensHO He yaaeTcs pa3oopartscsi B Marepuaiie, Heoo-
XOJUMO c(hOpMYIIMPOBATh BOIPOC M 33JaTh MPENOAABATE0 Ha KOHCYJbTAIIWH,
Ha MMPAKTHYCCKOM 3aHATHH.
Ha npaktnueckux 3aHATHSIX 00ydaromuecs CUCTEMaTH3HPYIOT, 3aKPEIUIIOT 1
yIOIyOJIsIIOT 3HAHUS TEOPETUUECKOT0 XapaKTepa; yuarTcs IprueMaM peleHHs IpaKTH-
HpaKTI/I‘-IeCKI/Ie YCCKUX 3a1a4, OBJIaCBAOT HABbIKAMH U YMCHUAMM BBITIOJIHCHUSA PaCuCTOB, r'paqm-
3aHATHSA YECKHX U IPYruX BUIOB 33JaHUiL; pabOTaIOT ¢ KHUIOH, CIIy>KEOHOW JOKyMEHTaIuel
Y CXEMaMH, T0JIb3YIOTCS CIIPABOYHOM U HAYYHOH JIMTepaTypoid; OPMUPYIOT YMEHUE
YUHUTBCS] CAMOCTOSITENBHO.
Kontponphas CpencTBo MpoBepKH YMEHU MPUMEHSTH MOTy4YEeHHbIE 3HAHUS 7S PEIIeHs 3aj1a4
pabora OIIPEICJIEHHOTO TUIIA IO TEME MU pa3aeity
3HAaKOMCTBO C OCHOBHOM W JOIOJHUTEIBHON JINTEPATYypPOH, BKIIIOUAs CIIPaBOYHBIE
CamocrosTenbHas pa- W3/aHus, 3apyOekHbIe NCTOYHUKH, KOHCIIEKT OCHOBHBIX MOJIOKEHHH, TEPMHHOB,
00Ta / UHANBUAYAIIb- CBE/ICHUM, TPEOYIOIMXCS I 3aIIOMUHAHUS U SBIISIOLINXCS] OCHOBOIOJIArafoIIUMH
HBIE 3aJJaHUs B 3T0i Teme. COCTaBIEHNE aHHOTAMI K MPOYUTAHHBIM JINTEPATypPHBIM UCTOYHU-
KaM U JIp.
IToaroroBka k IIpu moAroToBKE K 3a4€Ty HEOOXOIMMO OPHUEHTHUPOBATHCS HA KOHCIEKTHI JIEKIINH,
3a4eTy PEKOMEHAYEMYIO JIUTEPATYpy U JIp.

7. O6pa3oBarejibHbIE TEXHOJOTHHI

[lepeuens 00pa3oBaTEIbHBIX TEXHOJOTHH, HCHOIb3YEMBIX MPH HW3YYCHUU AUCIUTUIHHBI
«HarzeraTenu U TEMI0BBIE ABUTATCIIN»

TpaauuunonHbie 00pa3oBaTe/ibHbIE TEXHOJIOTHH

11




[lepeuenr oOpa3oBaTENbHBIX TEXHOJOTHM, HCHOIB3YEMbIX MpPHU U3YYEHUH JHUCHUIUIHHBI
«Harnerarenu u TEIUIOBBIE IBUTATENN», MPOBOASTCS C HCIOJB30BAHMEM TPAIUIIMOHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJOTHI OpUEHTHPYIOIIMECS Ha OpraHu3aluio o0pa3oBaTeIbHOro mpoliecca, npenoara-
IOIIYI0 MPSMYI0 TPAHCISIHIO 3HAHUH OT MpernojaBaTesis K CTyIeHTY (IperMyIIeCTBEHHO Ha OCHOBE
OO0BSCHUTENbHO-UJUTIOCTPATUBHBIX METOJIOB 00ydeHus1), yueOHas IeATeIbHOCTh CTYy/IeHTa HOCUT B Ta-
KHX YCJIOBUSX, KaK MMPaBUIIO, PEIPOAYKTUBHBIN xapakTep. PopMbl YyUeOHBIX 3aHITHIA C UCIOJIB30BaHH-
€M TPAJAUIIMOHHBIX TEXHOJIOTHUMA:

Jlexuus — nmoclie1oBaTEIbHOE U3JI0KEHUE MaTepralia B JUCHUILIMHAPHON JIOTHUKE, OCYIIECTBIIS-
€MO€ IPEUMYIIECTBEHHO BepOaTbHBIMU CPEJCTBAMU (MOHOJIOT TPETOIaBaTes).

[TpakTHUecKue 3aHATUS— 3aHATHS 10 PEIICHUIO Pa3IMYHBIX MPUKIATHBIX 33724, 00pa3Ilbl KOTO-
PBIX ObUIM J1aHBl HA JIEKIHUSAX C MPUMEHEHHEM pa3IMuHBIX 00pa3oBaTeIbHbIX TEXHOJIOTHI. B utore y kax-
70ro 00ydaroerocs TOJMKEeH OBbITh BRIPAOOTaH OMpeAeIeHHBIA MPOPECCHOHAIBHBIN MOAX0]] K PEIICHHUIO
Ka)KIO0H 3a71a4u U UHTYULHUS.

HNHTepakTUBHbIE TEXHOJIOTHH

[To mucuunnune «Harnerarenn U TEIUIOBBIE ABUTATEIN» JIEKIIMOHHBIE 3aHATHUS MPOBOISTCS C
MCIOJIb30BAHUEM CIICTYIOIINX MHTEPAKTUBHBIX TEXHOJIOTHIA:

Jlexuus-Bu3yanuzainus - mpeacTaBisier co0oil BU3yalbHyto (GopMy MoJaud JEKIIMOHHOTO MaTe-
puana cpeacrBamu TCO wiu aymOBUICOTEXHUKH (BUIEO-JIEKIHMs). UTCHHE TaKOW JIEKIIMU CBOJUTCS K
pa3BepHYTOMY UJIM KPaTKOMY KOMMEHTHPOBAHHIO IIPOCMATPUBAEMBIX BHU3YaJbHBIX MaTepUajoB (B BUIE
cxeM, Tabnwmi, rpadoB, rpadukos, Moaeie). JIeKuus-Bu3yanu3anus OMOTaeT CTyJACHTaM Ipeodpa3o-
BBIBaTh JICKIIMOHHBIA MaTepHall B BU3YalIbHYIO (OPMY, YTO CIIOCOOCTBYET (HOPMHUPOBAHUIO Y HUX MPO-
(heCCHOHATBFHOTO MBIIUICHHS 33 CYET CHCTEMATH3AIMH U BBIICICHHUS HAanOOJIee 3HAYMMBIX, CYIICCTBEH-
HBIX AJIEMEHTOB.

Jlexuus—mpoBoKaius (M3JI0)KEHHUE MaTepualia ¢ 3apaHee 3allylaHMpOBaHHBIMU omnoOkamu). Ta-
KOW THM JIEKIUNA PAaCCYMTAH HAa CTUMYJIHUPOBAHUE O0YYaIOUIMXCs K MOCTOSHHOMY KOHTPOIIO TMpejarae-
MOU MH(OpPMAIMH U MTOUCKY OIMMOOK. B KOHIE JIEKIIMH MTPOBOJUTCS TUATHOCTHKA 3HAHWUN CTYJICHTOB M
paz0op cleIaHHbIX OIIHOOK.

[To mucrumumae «HarHeraTeln U TETUIOBBIC BUTATEIN MPAKTUYCCKUE 3aHSATHUS IPOBOISITCS C
UCIOJIb30BaHUEM CIICTYIOIIUX HHTEPAKTUBHBIX TEXHOJIOTHA:

Paborta B MaJbIX rpymnmax — 3TO OJ{Ha U3 CaMbIX MOMYJISPHBIX CTPATETHH, TaK KaK OHA JIaeT BCeM
oOydaromumMmcsi (B TOM 4YHCJI€ U CTECHUTENbHBIM) BO3MOXXKHOCTh Y4acTBOBAaTh B paboTe, MPaKTUKOBATH
HAaBBIKW COTPYHUYECCTBA, MEKITHYHOCTHOTO OOIIEHUS (B YaCTHOCTH, YMEHHE aKTUBHO CITyIIATh, BhIpada-
ThIBaTh 00Illee MHEHHE, pa3peliaTh BOSHHUKAIOIINE pa3Horiacus). Bece 9To yacTto ObIBaeT HEBO3MOXKHO B
00JIbIIIOM KOJIJIEKTHBE.

8. YueOHO-MeTOIMYeCKOEe M HH(POPMANIMOHHOE 00ecniedeHne THCIIUTTHHBI

8.1. IlepeyeHb OCHOBHON M /IONOJTHUTEJBHONH Y4eOHOW JIMTEPaTypbl, HeOOXOAUMOH 1JIs1
OCBOCHUS TUCHHUILIMHBI
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@) OCHOBHAA yuedHan Tumepamypa:

1. Kpouios, FO. A. DueprocOepexeHue u aBTOMaTH3aIMs TPOU3BOJICTBA B TEIUNIO3HEPTETHUECKOM XO0351i-
cTBe Topoa. YacTOTHO-peryIupyeMblid dJeKTponpuBol: yaeoHoe nocodue / FO. A. Kprutos, B. H. Men-
Benes. — M.: UsnarenscrBo Jlaus, 2013. — 176 c.

2. KucroitueB A. B. [IpoektupoBaHue J0maTovyHOro anmapara oceBbix kommpeccopoB I'TY: YueOHoe 1mo-
cobue. — ExatepunOypr.: U3natenbctBo Ypansckoro yausepcurera, 2014 1. 121 ¢. [DnekTpoHn, pecypc]:
Pexxum moctyna: https://biblioclub.ru/index.php?page=book red&id=276263&sr=1 Jlara obGparicHus:
25.05.2017.

3. DHeprocuioBoe 000pyI0BaHUE cUCTeM )u3HeoOecreueHus: yueOHuk. - CII6.: U3narenscTBo [Tosm-
TexHuka, 2012. - 353 c. [Dnexrpon, pecypc]: Pexxum nocrymna:
https://biblioclub.ru/index.php?page=book _red&id=129566&sr=1 Jlata obpamenus: 25.05.2017.

0) Oononnumenvnasn yuedoHas 1umepamypa:

4. Emudanor B. C. KoHcTpyKIus 1BUraTeseii BHyTpEHHETO CTOPAaHMS: METOIMYECKIE PEKOMEH IAINH -
M.: UznarensctBo Anbraup-MI'ABT, 2013. -109 c. [Dnektpon, pecypc]: Pexum nocryma:
https://biblioclub.ru/index.php?page=book_red&id=429988&sr= /lara obparmienus: 25.05.2017.

5. bopucoB B. M. TexHo10rus KOMIPECCOPHOTO U XOJIOAUIBHOTO MATMHOCTPOEHUS: YueOHoe mocobue.
— Kazanb.: U3parensctBo KHUTY, 2012. -140 c. [DnektpoHn, pecypc]: Pexxum nocryna:
https://biblioclub.ru/index.php?page=book _red&id=258357&sr=1 Jlata obpaienus: 25.05.2017.

8) nepeuens yueOHO-MemoouuecKo20 obecneuenusn:

1. Tesucsl nekuuii o aucuuiuinHe «HarueraTenn u TEIUIOBBIC JBUTATENN Ui OaKaliaBpOB MPOQHIIL
MOAroTOBKU «DHeproobecnieyenne mpennpusatuity 2017 r. [DnektpoH, pecypc]: Pexum mocryna:
http://edu.aucu.ru Jlata obpamienus: 25.05.2017.

2. Meroanueckue yKa3aHus ISl BBIMOJIHEHHUS] KOHTPOJIBHOM paboThl mo aucuuiuinHe «Harnerarenu u
TEIUIOBbIE JABUraTeNn» i 0akajaaBpoOB MPO(UIIS MOATOTOBKH «DHEProoOecredyeHnue mpeapusITHiD
2017 r. [DnekTpoH, pecypc]: Pexxum nocryna: http://edu.aucu.ru Jlara oopamienus: 25.05.2017.

8.2. Ilepeuyenb MHPOPMALMOHHBIX TEXHOJIOTH, HCIOJIb3yeMbIX NMPHU OCYIIeCTBJIEHNH 00pa-
30BaTEJIbHOIO MpoIecca Mo TUCHUILINHE, BKJIIOYAs NepedyeHb NPOrpaMMHOro obecrnedeHunst
e Microsoft Imagine Premium Renewed Subscription;
Office Pro+ Dev SL A Each Academic;
Cnpasounas I[IpaBosas Cucrema Koncynpsrantllntoc;
ApacheOpenOffice;
7-Zip;
AdobeAcrobatReader DC;
InternetExplorer;
GoogleChrome;
MazillaFirefox;
VLC mediaplayer;
Dr.Web Desktop Security Suite.
8.3. IlepeueHb pecypcoB HH(OPMALMOHHO-TeJIeKOMMYHUKAUMOHHOM ceTn «HTepHeT» (na-
Jee — ceThb «AHTEpHET»), HEOOXOAMMBIX /1JIsl 0CBOEHUN TUCUMILTUHBI
Cnucok nepeunsa pecypcoe uH@opmayuoHHO-mMeneKOMMYHUKAUUOHHOU cemu «Hnumepnemy
(0anee — cemv «Humepnem»), He00X00UMbIX 071 0CB0CHUA OUCUUNTIUHDL
DnexTpoHHas HHGOPMAITMOHHO-00pa3oBaTenbHas cpefia Y HUBEPCUTETA, BKIIOUAET B ceOsl:
1. O6pazosatensubiii moprain (http://edu.aucu.ru)

CucreMbl HHTEPHET-TECTUPOBAHUS:
2. EnunHblii  mopTanl  MHTEpHET-TECTHpoBaHUS B  cdepe oOpasoBanusa. HHpopmanroHHO-
aHAJIMTUYECKOE COMPOBOXKACHUE TECTUPOBAHUS CTYACHTOB IO JUCLUHUIUIMHAM MPO(ECCHOHATBHO-
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https://biblioclub.ru/index.php?page=book_red&id=276263&sr=1
https://biblioclub.ru/index.php?page=book_red&id=129566&sr=1
https://biblioclub.ru/index.php?page=book_red&id=258357&sr=1
http://edu.aucu.ru/
http://edu.aucu.ru/
http://edu.aucu.ru/

ro obpasoBaHus B paMKax mnpoekTta «MHTepeHeT-TpeHaxkepsl B cdepe obpasosanus» (http:/i-

exam.ru)

DNeKTPOHHO-OMOIMOTEeYHAsI CHCTEMBI.
OnekrpoHHO-0uOIMoTeuHast cucrema «IPRbooks» (http://www.iprbookshop.ru/)
OBC «YuuBepcurerckas oubaunorea ornaiiny (https://biblioclub.ru/)

9. OnucaHue MaTepUATbHO-TEXHUYECKOI 0a3bl, HEOOXOIUMO¥i /IJIs OCyIIeCTBJIEHNsI 00pa30-
BaTeJIbHOIO Mpolecca Mo JUCIUIIHHE

Ne
n/n

HaunmMmeHoBaHHe cieiUAJBHBIX* MOMEIIeHUH U OMeLeHuil a5
CAMOCTOSITEJIbHOMH PadoThI

OCHAIEeHHOCTh CNEeNUAJIbHBIX ITOMeILle-
HHUH ¥ IOMEIeHHUH ISl CAMOCTOSITEIb-
HOW padoThI

Ayauropus Uil JEKUMOHHBIX 3aHITHH
414006, r. Actpaxanb, Ilep. [llaxtepckuii / yn. J.Toncroro/yn. Cede-
HOBa ,2/29/2, Ne202, yuebHsI1ii Kopmyc Ne6

Ne202, yuedHblii Kopmyc Ne6
Kommnext yueOHO MeOenn
IlepeHOCHON MyJIBTUMEAUIHBIA KOMIUIEKT
KommiexT HarsqHbIX HocoOuit

AynuTopus A NPaKTHUECKUX 3aHATHH
4140006, r. Actpaxanb, Ilep. [llaxtepckuii / ya. JI.Toncroro/yi. Cede-
HOBa ,2/29/2, Ne202, yueOHbIii Kopiyc Ne6

Ne301, yuyeOHbIH kKopmyc Ne6
Kommnext yue6HO# MeGenn
IIepeHOCHOI MyJIBTUMENUIHBIA KOMIUIEKT
KommiexT HarmsqHbIX HocoOuit

Ayauropusi sl CaMOCTOSITEIbHON paboThI:

414056, r. Actpaxans, yi. Tarumesa, 18, nutep A, ayautopun Ne207,
Ne209, No211, Ne312, rmaBHBINA y4eOHBIN KOPITYC

414006, r. Actpaxanp, Ilep. [llaxtepckuii / yn. J.Toncroro/yn. Ceue-
HOBa ,2/29/2, Ne302, yaebnsIii kopiryc Ne6

No207, rnaBHblii yueOHBbIH KOpITyC
Kommnext yueOHOI MeOenn
Komnetorepsr -16 mir.
IIpoeKOHHBIN TeaeBU30p

Hoctyn k cetn InTepHeT

Ne209, rnaBHblil yueOHbIH KOpILyC
Kommnext yue6HOH MeOenn
Komnsroteps! -15 mir.
CranuoHapHBI  MYJIbTUMUIUITHBIHA
TUIEKT

Hoctyn k ceru HTepHET

KOM-

No211, rnaBHblii yueOHBIH KOpITyC
Kommnext yue6HO MeGenn
Komnsroteps! -16 mir.
IIpoeKOHHBIN TeaeBU30p

Hoctyn k cetu UnTepuer

Ne312, rnaBHblil yueOHbIH KOpILyC
Kommext yue6HOH MebOenn
Kommerorepsr -15 wir.

Hoctyn k cetu UnTepuer

Ne302, yuyeOHblii kopmyc Ne6
Kommext yue6HOH Mebenn
Komnsroteps! -15 mir.

Hoctyn k ceru UHTepHET

Ayauropus A TPYIIIOBBIX U MHIMBUIYaIbHBIX KOHCYyJbTauui Ilep.
414006, t. Actpaxans, llaxtepckmii / yn. JI.Tomncroro/yn. CeuenoBa
,2/29/2, Ne202, Ne301, yueOHb1i KOpmyc Ne6

Ne202, yueOHbIi kopmyc Ne6
Kommnext yue6HOI Mebenn
IIepeHOCHOI MyJIBTUMEOUIHBIA KOMIUIEKT
KommiekT HarIsgHpIX nocoOuit

Ne301, yueOHbIit kopmyc Ne6
Kommtekr yuebHoM Mebenu
IlepeHOCHONM MynbTUMEIUNHHBINA KOMIUIEKT
KoMIutekT HariasaHeIX 10co0Oui
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http://i-exam.ru/
http://i-exam.ru/
https://biblioclub.ru/

5. Aymuropust Al TeKyled aTTecTalud W MPOMEKYTOYHOTO KOHTPOJIS
(ITep. axrtepckuit / yn. JL.Toncroro/yn. CeueHosa ,2/29/2, Ne202,
Ne301, yueOHsIi KopITyC Ne6

Ne202, yuyeOHbIi kopmyc Ne6
Kommiekr yueOHoM Mebenu

IlepeHOCHONW MynbTUMEIUNHHBINA KOMIUIEKT

Kommrekr HarJIsIJHbBIX OCOOMIA

Ne301, yuyeOHbIi kopmyc Ne6
Kommekr yueOHOM Mebenu

IlepeHOCHOM MyJIBTUMENUIHBIA KOMILUIEKT

KoMIutekT HarasaHbIX T0CcoOui

10. OcobenHocTH OpraHu3auu o0yyeHus no AucuumiInne «Harnerareau v TenJioBble ABUTaTe N
AJISl MHBAJIN/I0B M JINI ¢ OTPAHNYEHHBIMH BO3MOKHOCTAMH 310POBbS

Jist 00ydaromuxcst U3 4MCiia WHBAIUIOB M JIUI] ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMHU 37I0POBbSI
Ha OCHOBAaHUM MUCbMEHHOIO 3asBieHMs qucuuiuiiHa «Harnerareaum M TemioBble ABUraTe/Il» pealu-
3yeTcs ¢ Y4eTOM OCOOCHHOCTEW NMCUXO(pU3NYECKOTO PAa3BUTHS, WHAWBUAYAIBHBIX BO3MOXKHOCTEH M CO-

CTOSIHUS 3JI0POBbS (J1ajiee — MHIUBUIYaIbHBIX OCOOCHHOCTEN ).

15




JIucr BHeCeHUs1 JOMOJTHEHU I M U3MEHEeHHU I
B pa0o4y1o nporpaMmMy y4eOHOMH THCHUIINHBI
Harberareju U TenJoBble ABUI'ATECJIN

(

(HaMMEeHOBaHWE AUCIIUTIIINHBI )

Ha 2017- 2018 y4yeOHblii roj

Pabouas mporpamma nepecMoTpena Ha 3aceqanuu kadeaps! « AHKeHepHbIe CHCTeMbI H IKOJIOTHS»,
potokos Ne oT 20 r.

3aB. kadenpoii

y4eHasi CTelIeHb, Y4eHOE 3BaHUE TIO/IITUCH N.0. Gamunust

B pabouyto mporpaMMmy BHOCSTCS CICIYIONINE U3MCHCHHUS

1. OGHOBJIEHHE JIMIIEH3MOHHOI'O IPOrPaMMHOI0 o0ecredyeHus (IpUI0KEHHUE)
2. OOHOBIEHHE DJIEKTPOHHBIX OMOJIMOTEUHBIX CUCTEM (IIPUI0KEHUE)

3. OOHoOBIeHME OMOIMOTEYHOrO (hoHaa
4
5

. O0OHOBJIEHHE MATEPUAILHO-TEXHUYECKOr0 o0ecneueHus
. OOHOBJIEHHE HOPMATUBHOU 0a3bl

CocTtaBUTeNH U3MEHEHHH U JOMOTHEHHI:

ydeHasi CTeNEHb, Y4€HOE 3BaHHe MOJIHUCH N.0. damunus
ydeHasi CTeNEHb, Y4€HOE 3BaHHE MOJIHCH N.0. ®amunus
HpencenaTenL M€T0)II/I‘ICCKOI71 KOMUCCHu

y4eHasi CTeleHb, YIeHOE 3BaHUE TIOJITUCH N.0. ®amunus

« » 20 r.

16



Ob6noenennoe JILUECH3UOHHOE NPOZCPAMMHOE obecneuenue:

Microsoft Imagine Premium Renewed Subscription;
Office Pro+ Dev SL A Each Academic;

CnpaBounas [IpaBoBas Cucrema Koncynerantlnroc;
ApacheOpenOffice;

7-Zip;

AdobeAcrobatReader DC;

InternetExplorer;

GoogleChrome;

© ©o N o g bk~ w DD P

MozillaFirefox;

[HEN
©

VLC mediaplayer;
Dr.Web Desktop Security Suite.

[HEN
=

Oo0nHo61eHHbIE INNEKMPOHHO-0UOUOMEUHblE CUCEMbL:
DnekrpoHHO-0MOMoTeuHast cucrema «IPRbooks» (http://www.iprbookshop.ru/)
OBC «YuuBepcurerckas oudauoreka onmarny (https://biblioclub.ru/)

Hayunas anexkrponnas oudnaunoreka elibrary.ru (https://elibrary.ru)

Oobnoenennan HopmamueHnan oaza:

[Tpuxa3z MunucrepctBa oopasoanust U Hayku P® ot 5 anpenst 2017 r. Ne 301 "O06 yTBepx1eHUn
[Topsinka opraHu3ali U OCYIIECTBICHHUsS] 00pa30BaTENIbHON JEATENIBHOCTH MO 00pa30BaTENbHBIM IPO-
rpaMMaM BBICIIETO O00Opa3oBaHMs - MporpamMmaM OakajaBpuaTa, MporpaMmaM CHelHaIuTeTa, Iporpam-

MaM MarucTparypsl’
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http://docnew.asuace.ru/images/Contract/18.11.2015_Matlab.pdf
https://elibrary.ru/navigator.asp
https://elibrary.ru/
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http://docnew.asuace.ru/images/Contract/18.11.2015_Matlab.pdf
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https://elibrary.ru/navigator.asp
https://elibrary.ru/
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http://docnew.asuace.ru/images/Contract/18.11.2015_Matlab.pdf
https://elibrary.ru/navigator.asp
https://elibrary.ru/
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AHHOTAIUA

K padoueii nmporpamme JUCHUILINHBI «HazHemamenu u menniogvle 0guzamesiuy 1o HANPABICHUIO
wiugpp 08.03.01 «Cmpoumenscmeo», npoduib MOATOTOBKY «Tennocazocnadricenue u 6eHMUNAUUD).

Obwan mpyooemrkocms OUCUYURIUHDBL COCMABIAem 2 3auemHble eOUHUYDBL.
Dopma npomexcymouHo20 KOHMPOA: 3auem/KOHmpPoIbHAA padoma.

Heabto yueOHON nucuumiunnsl «HazHemamenu u meniogvle 0guzamenuy siBISETCS 03HAKOMIIE-
HUE CTYJEHTOB C YCTPOMCTBOM CHCTEM OTOIUICHHS 3JaHUM pa3IM4yHOIO Ha3HAUYEHMs, OTOIUTEIIbHBIMU
npubopaMy, UCTOUHUKAMH TEIUIOBOW SHEPIUU JUIsl CUCTEM OTOIUIEHHs, (POPMUPOBAHHE HABBIKOB KOH-
CTPYUPOBAHUS U pacueTa CUCTEM OTOILIICHUS.

3agayaMu JUCHUIUIMHBI SBIISIOTCA:

® MpHOOpETeHHE CTyIEHTAMU 3HAHWW O THMAX W KOHCTPYKLHUSX OCHOBHBIX HarHeTaTelied u
TEIUIOBBIX JABHUIaTeleH, NMPHUMEHSEMBIX B IPOMBIIUICHHBIX YCTAHOBKAX; U3yYEHNE TEXHUYECKUX
XapaKTePUCTHK TEIUIOBBIX JIBUTATENIEH M HaTHETaTeNe, a TakKe METOABl BBHIOOpa HX IS
SHEPreTUYECKUX YCTaHOBOK;

® OCBOCHHE CIIOCOOOB PETyJIMPOBAHUS MMPOM3BOJUTEIHPHOCTH TEIIOBBIX JBUTATEICH W HarHeTa-
Tenel; MpUOOPETeHNE HABBIKOB TOJB30BAHHUS METOJWYECKMMH HOPMATHUBHBIMU MaTepHAIaMH,
TEXHUYCCKOH M TEXHOJIOTMYECKOW TOKyMEHTAaIluel, COBPEMEHHBIMH WH(OPMAIMOHHBIMH
CPEIICTBAMHU U TEXHOJOTHSMU. , TEXHUYECKUM YCIOBHSIM U JPYTHMM HOPMATHUBHBIM TIOKYMEHTAM.
Yueonaa qucouniania «Haznemamenu u mennoegwie osuzamenu» BXoaut B Biok 1, 6azoeoii
yacmu. J{nst OCBOCHMSI TUCIUTUIMHBI HEOOXOIMMBI 3HAHMUSI, ITOJIyYSHHBIE PU U3YyUEHUU CIEAYIOMINX
TACIUTUINH:
o «MexaHukay;
o «[maporazoguHAMHKAY;
o «TexHHWUYECKass TEPMOJIMHAMHKAY;
o «TemromaccooOMeny.

Kpartkoe cogep:xkanue TUCHUNJIMHBI:
Pazgen 1 «/IlmHamMuyeckre HaCOCHD
Paznen 2 «BenTtunarops! u razonyBku. TypOookomMmpeccopb»
Pazgen 3 «O0BeMHBIE HACOCHI»
Paznen 4 « [lopuiaeBsie
KoMIipeccopsl. Jleranepsn»
Pa3gen 5 «TermmioBEIe IBUTATEINY

3aBenyrommii kageapou /JI.B. Boponunal
MOITHCH . 0. d.
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g AcTpaxaHCKO# obmacTH

HUSA M HAYK
HHE

MuuucTrepeTBo o0pa3osa
omMHoe ofGpa3oBaTelbHOE yapemxpae

TocyaapcTBeHHOe aBTOH
AcTpaxaHckod obaacTH Bpicmero oopasoBaHHS
AbHBIH

«AcCTpaxaHCKHH rocyuapCTBeHHblﬁ APXHTEKTYPHO-CTPOHTE
YHHUBEPCHTETY
(FAOY AO BO «ATACY»)

s ripopisonop
3 ; fo@_ﬁémpogaf
Gite). 3 M O

«Asn Ot g0l8 2

g b o

OIEHOYHBIE U METOJUYECKHE MATEPHAJIbL

Hargerarelyd d TEIIOBBIC JBUTATCIIH

HaumeHoBaHHE IACIAIIHHBI
(yKasvieaemcs, HAUMeHoBanue 6 coOmBememeul ¢ y4ebHbIM WIaHOM)

[1o HAaNpaB/JIeHHIO TOATOTOBKHA

13.03.01 TermiosHEPTeTHKA K TeIIOTEXHUKA
uu ¢ @IOC)

(y]{a_?bzeaemcﬂ HAUMEROBAHUE HaNpAasnenus n0020MOBKU 8 coomeemcms

ToBKH DHeproobecredcHue IpeJIpASTHI

To npoduaio MoAro
Ue npoghuns 6 Coomeemcmeun ¢ 0]0)0)),

(yxazei6aemcs HauMeHoean

Kadenpa MEskeHepHble CHCTEMBI ¥ SKOJIOTHA

KpanuduKarys (CTETICHB) BTy CKHAKA baxanaep

Actpaxans —2018



Pa3paboT4yHKH:

CT. IpeTo/iaBatelb a%’/\-—-}/ P.B. MyxaHos /
(3aHMMaeMas IOJDKHOCTD, ﬂonm&cs) M. 0.®.

yu&Had CTeNeHb | yuCHOe 3BAHHUE)

OrmeHOYHBIE ¥ METOAUICCKHE MATCPHAIIBI pazpaboTaHsl Il yuebHOro IIaxa 2018 T.

OleHOUHEE H -METO/MHYECKHe MaTepHalBl PacCMOTPCHE! H omoGpeHs Ha 3acefaHuMH Kadempl

«VIHKeHepHbIE CHCTEMBI ¥ 9KOJIOTHSD) IIPOTOKOT Negor 230 04, 2018 .

3agemyrolnuii Kahenpoi /%‘/ / /

(momrmich) H.0. 0.

Ipencenarens MKH

« Ten1031ep2emuKa 1 MEnIomexXHuKay Yy,
- - ; TFL~S /ﬁ}‘wwm A /3
npoduis «Hepzoobecne enie npeonpusmuity /. cal- 2 4 iz i g - d
v

(monmuce) H. 0. 0.

Hauansauk YMY (\% //0! / /
(moIHCh) HO0.D
CrienuamucT M b/g/ f/"/:@f:é/gf /

(TOIITHCE) H.O0.®




1.1.

1.2.
1.2.1.
1.2.2.
1.2.3.

COJAEP)KAHHUE:

OH€HO‘IHBI€ N MCTOANYCCKUEC MAaTCPpHAJIbI JJId IIPOBCACHUA HpOMG)KyTO‘IHOﬁ
aTTeCTAallU U TCKYUICTO KOHTPOJIA 06yqafoumxcs1 IO JUCHMITIIIMHE

[lepeueHb KOMIETEHIININ C YKa3aHUEM 3TANoB X (OPMUPOBAHUS B IIPOIIECCE
0CBOEHUs 00pa30BaTeNbHON porpamMm

Ornucanue nokasaTeneil 1 KpUTEpUeB OLICHUBAHUS KOMIIETEHIIMM HA Pa3IMYHbIX
sTamax ux (GOPMHUPOBAHWSI, OTTMCAHHUE IITKAT OICHUBAHUS

[lepeueHb OLIEHOYHBIX CPEICTB TeKYIIEH (GOPMbI KOHTPOJIS

OmnncaHue nokasaTelel u KPUTCPUECB OLICHUBAHUA KOMHeTeHHI/Iﬁ IO JUCHHUIIIIMHE Ha
Pa3JIMYHBIX 3TAllaxX UX q)OpMI/IpOBaHI/ISI, OIIMCaHMC HIKaJl ONCHWBAHUA

[Ixana oreHuBaHUsg

TunoBble KOHTPOJIbHBIE 3aJJaHKsI WJIM MHBIE MaTepUalibl, HEOOXOAUMBIE AJIS OLIEHKU
3HAaHUH, YMEHUH, HABBIKOB, XapaKTEPU3YIOMINX dTarbl (JOPMHUPOBAHUS KOMITETCHIIUN
B IIPOLIECCE OCBOEHUS 00pa30BaTEIbHON MPOrPaMMBbl

Meronuyeckue Marepuaibl, OINpEAEAolUe IPOLEIypbl OLCHUBAHUS 3HAHMI,
YMEHH, HaBBIKOB, XapaKTePU3YIOLIUX dTarnbl ((OPMUPOBAHUS KOMITETEHITHIHA

Ilpunooicenue 1

Ipunooicenue 1

Crp.

10

11

13

14
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1. OIIeHO‘lHLIe U METOAUYECCKHE MaTEpUAJIbI AJIsI IIPOBEICHUN HpOMe)KyTO'lHOﬁ aTTeCTAalUd H TEKYLIECro KOHTPOJIs 06y‘laIOIIII/IXCH mno

AUCHHUIIJINHE

OHCHO‘IHBIC U METOANYCCKUE MaTCpHaIbl ABJISACTCA HEOTHEMIIEMOM YaCThIO pa60qe171 IIporpaMmbl JUCHUILIMHBI U IIPEACTABIICH B BUAC OTACIBHOI'O

JIOKYMEHTA

1.1. IlepedyeHb KOMIETEHIHI C YKa3aHHeEM ITANOB UX (GOPMHPOBAHMSA B Mpolecce 0CBOCHHS 00pa30BaTeJbHOI POrpaMMbl

Homep u HaumMeHOBaHHe

Homep pa3aesa 1ucuuuinHbI (B COOTBETCTBHH ¢ 11.5.1)

HNnpexc n popMyaupoBka pe3yJbTaTOB 00pa3oBaHus MO 1 2 3 4 5 ®opMBI KOHTPOJIS €
xommneTenuun N JAMCHHUILINHE KOHKpeTH3alueii 3a1aHus
(B COOTBETCTBUM € pa3aenaom 3)
1 2 3 4 5 6
[IK - 2 - cnocobHOCTRIO | 3HATH:
IPOBOJMTE pacyeThl 10 | yopmaTuBHy0 0a3zy B obmactu | X X X X X 3auer (Borpocsl ¢ 1-7)
THIOBBIM MCTOANKAM, | prpyKeHEPHBIX U3BICKaHUH,
TIPOCKTHPOBATH TeXHOIO™ | pynunon IIPOEKTHPOBAHHMS
rugeckoe  o0OpyIOBaHHE  C
TEIIO3HEPTEeTUYECKOT O
MCIIONIb30BAaHUEM  CTaHIAPTHBIX
o0opyToBaHus
CpenCTB ABTOMATH3AIHH
HPOSKTUPOBAHHUS p | YMETh!
COOTBETCTBHM C TexXHWUeckuM | IPOBOAUTH PACyeThbl IO THUIIOBBIM X X X X X 3auer (Bompockl ¢ 8-14)
3aj1aHleM METOAMKAM, MPOEKTUPOBATh
TEXHOJIOTHYECKOe 000pyI0BaHHE C
HCMOJIb30BAHUEM CTaHIapTHBIX
CPEACTB aBTOMaTU3aluu
MPOEKTUPOBAHUS B COOTBETCTBUU C
TEXHUYECKHUM 33JaHUEM
Biagers:
HOpPMAaTUBHOHN 0a30if B obOmactu X X X X X 3ayer (Bompocsi ¢ 15-21)

WH)XEHEPHBIX M3BICKaHUH, KonTponsHast pabora
IIPUHLIUIIOB IIPOEKTHPOBAHHUS (Bompocksr ¢ 1-15)
TETUIODHEPTETHYECKOTO
o0opyoBaHus

IIK — 4 - cnocobHOCTBIO K 3HaTh:




MTPOBEICHUIO SKCIIEPUMEHTOB 10
3aIaHHON METOIINKE, 00paboTKe
Y aHAJIU3Y TOTYYCHHBIX
PE3YJIBTATOB C PUBJICYCHUEM
COOTBETCTBYIOIIIECTO
MaTeMaTHYECKOTO armapara.

METOAMKY M0 00paboTKe M aHaIu3y
HOJTyYEeHHBIX pe3yJIbTaToOB c
NPUBJICYCHHEM  COOTBETCTBYIOLICTO
MaTeMaTHYecKOoro anmapara

3auer (Borpocsl ¢ 22-28)

YMeTh:

TIPOBOIUTH 9KCIIEPUMEHTHI o 3auer (Bompocsl ¢ 29-35)
3aJJaHHOW MEeTOJMKe, 00padaThIBaTh 1

aHaIN3UPOBATH HOJTyYCHHBIE

pe3yNIbTaThI c IPUBJICYCHUEM

COOTBETCTBYIOIIETO MaTEMaTHYECKOTO

anmapara

Bnaners:

METOAMKAMH 110 00paboTKe 1
aHAJIN3Y MOJTYyYECHHBIX PE3yJIbTaTOB C
HPHUBJICYCHUEM COOTBET-CTBYIOIIETO
MaTeMaTHYeCcKOro amnmnapara

3ager (BOpocsl ¢ 36-42)
KontposbHast pabota
(Bompocsr ¢ 16-30)




1.2. Onucanue moka3arejeii 1 KpUTepHeB OLEHUBAHUS KOMIETEHUMII Ha Pa3IMYHBIX
JTanax ux (popMupoBaHuUsl, ONMCAHUE HIKAJI OLEHUBAHHUS
1.2.1. IlepeyeHb OLEHOYHBIX CPeACTB TeKyllel GopMbl KOHTPOJIA

Hanmenopanue KpaTkas xapakTepucTHKa OI[CHOYHOTO [Ipencrasienue
OLIGHOYHOTO CPEJICTBA cpeacTsa OLIGHOYHOTO CPEJICTBA B
houme
1 2 3
Koutponbhas pabora | CpencTBo MPOBEPKHM yYMEHUH NpUMEHSTh | KoMriuiekt KOHTPOJIBHBIX
MOJIyYCHHBIC 3HAHWSA JUIS pPEUICHUs 3ajad | 3aJaHui 10 BapuaHTaM
OTIPEJICICHHOTO THTIA TI0 TEeME HITH pa3ieiy




1.2.2 Onucanmne nmokasarejeii u KpPpUTEPUEB OLICHUBAHUSA KOMIIeTEHIIMI 10 TUCHUIINHE HA PA3JHYHBIX 3Tallax HUX (l)OpMHpOBaHI/Iﬂ,
OIMMCaHHu e KA OLICHUBAHUSA

Komnerennusi, | IliaHupyemble pe3y/bTaThbl Iloka3zaTesin M KpUTepPHHU OLICHMBAHUSI Pe3yJbTATOB 00yUYeHHUsI
Tanbl o0yuyeHust Huzke noporoBoro yposHst IHoporoBblii ypoBeHb IIpoaBUHYTHI YPOBEHb BrIcokuii ypoBeHb
OCBOCHUS (He 3a4YTeHO) (3aureHo) (3aureHo) (3auTeno)
KOMIIeTeHIIMH

1 2 3 4 5 6
MK -2 - 3uaer: (I1K-2) OOyuarormuiicsi He 3HAaeT OO0yyarommiics UMeeT OO0yuarormuiicst TBEpI0 OOyuarommuiics 3HaeT
CIOCOOHOCTBIO HOPMAaTUBHYIO 06a3y B HOPMAaTUBHYIO 06a3y B 3HaHUS TOJBKO 3HAeT MaTepHual, TEXHOJIOTHIO HOPMAaTHBHYIO
MTPOBOJIUTH o0nacTu WHXEHEPHBIX o0nacTu HHXEHEPHBIX HOpMaTHBHYO 0a3y B HOpMaTHBHYIO 0a3y B 0a3y B 0071aCTH MHKEHEPHBIX
pacyeTsl 1o W3BICKaHU, IPUHIIMIIOB W3BICKaHU, IPUHIMIIOB 001aCTH HHXEHEPHBIX 001aCTH HHXEHEPHBIX W3bICKaHUI, IPUHIIMUIIOB
TUIIOBBIM IIPOCKTHUPOBAHUA IIPOCKTHUPOBAHUA I/I3I)ICKEIHHI>1, IMPUHIOUIIOB I/ISBICKaHHfl, IMPUHIOUIIOB IIPOCKTHUPOBAHUA
METOIUKaM, TEIIOHEPT €TUYECKOTO TEIIOHEPT€TUYECKOT O MPOCKTHPOBAHUS MPOEKTHPOBAHUS TEIUIOIHEPTETHIECKOTO
MIPOEKTHPOBAThH 000pyIOBaHHUS. 000pyIOBaHUS TEIUIOIHEPr€TUIECKOTO TEIUIOIHEPr€TUIECKOTO 000pyI0BaHUs
TEXHOJIOTHYECKOe 000pyTOBaHUS 000pyTOBaHUS
00opyZoBaHHE C Ymeer: (I1K-2) He ymeet npoBonuts B nenom ycrnemsoe, HO He B nenom ycnemnoe, HO YMeeT MpoBOJUTh PacueThl
HCITIOJIB30BAaHUECM IMPOBOJUTH paCyYCThI 110 PpacyeThbl IO TUIIOBBIM CUCTCMHOC YMCHUC coAcpiKalee OTACIbHBIC 110 TUIIOBBIM METOJHKAM,
CTaHIAPTHBIX TUIIOBBIM METOJUKAM, METOANKAaM, IPOEKTHPOBaTh | 0OpadaThIBaTh NONMyYEHHbIE | MPOOEIBHl HPOBOANUTH MIPOEKTHPOBAThH
CpCaAcCTB IMPOCKTHUPOBATH TEXHOJIOI'MYECKOC JaHHBIC. IPOBOJIUTH pacyY€Thbl IO TUIIOBBIM TEXHOJIOI'MYECKOEC
aBTOMAaTHU3aIlUU TEXHOJIOTHYECKOE o0opyoBaHHe ¢ pacyeTsl Mo TUIIOBBIM METOTUKaM, o00opyi0BaHUE C
IIPOEKTUPOBAHUA B | 00OpyI0BaHHE C WCTIOTb30BaHHEM METOANKAM, IPOEKTHUPOBATh | MPOEKTUPOBATH WCTIOJIb30BaHUEM
COOTBETCTBHU C WCTIOTTb30BaHHEM CTaHJApPTHBIX CPEICTB TEXHOJIOTHYECKOE TEXHOJIOTHYECKOE CTaHJApPTHBIX CPENICTB
TEXHUYECKUM CTaHJAPTHBIX CPE/ICTB aBTOMAaTH3aLUU obopyoBaHHE C obopyoBaHuE ¢ aBTOMAaTHU3aIlUU
3aJaHHEM;. aBTOMATH3AINN MPOEKTHPOBAHUSI B UCTIOJIb30BaHUEM WCTIOJIb30BaHUEM MIPOEKTHUPOBAHUS B

NPOEKTHPOBAHUSI B COOTBETCTBHH C CTaHJApPTHBIX CPEICTB CTaHJAPTHBIX CPEICTB COOTBETCTBHH C
COOTBETCTBUHU C TEXHHUYCCKHUM 3aJaHHUEM. aBTOMaTHU3allun aBTOMaTHu3alnun TEXHUYCCKHUM 3aJaHUEM

TCXHUYCCKHUM 3a/ITaHUEM

MIPOEKTUPOBAHUS B
COOTBETCTBHH C
TEXHUYECKUM 33JaHHEM

IMIPOCKTHUPOBAHUS B
COOTBECTCTBUHU C
TCXHUYCCKHUM 3aJJaHHUCM.

Baaneer: (ITK-2)
HOpMaTHBHOH 0a30i B
o0nacTu HHXEHEPHBIX
W3bICKAHHUH, TPUHIIAIIOB

OO0yuaromuiicst He BIIageeT
HOpMaTHBHOH 6a30# B
o0nacTu HHXEHEPHBIX
W3bICKAHHUH, TPUHIIAIIOB

B nenom ycriemsoe, HO He
CHUCTEMHOE BJIaJICHUE
HOpMaTHBHOHU 6a30i B
o0nacTH HHXEHEPHBIX

B nienom yceneminoe, HO
coJieprKalliee OT/eNbHbIE
MPOOEITBI WK
COTIPOBOX/TAIOTITUECS

YcnemHoe u cHCTEMHOE
BJIaJICHUE HOPMATHUBHOM
0a3oii B o01actu
I/IH)KeHepHBIX I/I3BICK3HI/II>1,

IIPOCKTHUPOBAHUA IIPOCKTHUPOBAHUA I/ISBICKZIHI/IfI, IIPUHIIUIIOB OTACJIbHBIMHA OHII/I6KaMI/I IIPUHIUIIOB IPOCKTUPOBAHUSA
TETUIORHEPT€TUIECKOTO TETUIORHEPT€TUIECKOTO MPOEKTUPOBAHUS BJIaJICHUE HOPMATHUBHOM TEIUIOAPHEPTETUYECKOTO
000pyToBaHUs 000pyTOBaHUSI. TETIOIHEPTETHIECKOTO 0a30ii B o0nmacTu 000pyI0BaHUSI.




o0opyoBaHUs.

HWHKXCHCPHBIX I/I3I:ICKaHI/II>'I,
IIPUHIOXIIOB

MPOEKTHPOBAHUS

TEIUIOIHEPTe€TUIECKOTO

obopymoBaHMsL.
K -4 - 3uaer: (I1K-4) OOyuarommiicss He 3HaeT | OOydJarommiics umeer | OOyuatommiics  TBepao | OOyuarommiics 3HaeT
CIIOCOOHOCTBIO K METOJHKY 110 00paboTKe TEXHOJIOTHIO W  TpPUEMBI | 3HaHUS TOJIBKO 0 | 3HAET  Marepuain,  He | TEXHOJIOTHI0 W TPUEMBI
MPOBEICHHIO Y aHAIN3Y MOJTyYeHHBIX M3TOTOBJICHUSI  JJIEMEHTOB | TEXHOJOTMM M  TpHEMax | JOMYCKAaeT CYIIECTBEHHBIX | M3TOTOBJICHUSI  3JIEMEHTOB
HKCTIEPUMEHTOB I10 | PE3YJIBTATOB C 00OpyIOBaHMS,  MOHTa)Ka, | N3TOTOBJIECHHUS  3JIEMEHTOB | HETOYHOCTEH B OTBETE Ha | OOOPYMOBaHHSA,  MOHTAXKa,
3aTaHHOM HpUBJICYCHUEM HaJIa Ky, HOPSIIOK U | o0OpysOBaHHsA, MOHTaXa, | BOIPOC HaJIaJIK!; TOPSIIOK U ITpaBUiIa
METOJHKCE, COOTBCTCTBYIOUICTO ImpaBujia IMPOBCACHUA | HAJIAJKHU, MopsAaA0K u IMPOBCACHUA HUCITBITaHUI
00paboTke u MaTeMaTHYECKOTO UCIBITAHUN 000pyIOBaHUS, | IpaBHiIa MIPOBEICHUSA obopynoBaHus, coade €ro B
aHaNMN3y armapara. cllaue ero B IKCIUTyaTalluio. | UCHBITAHUH 000pYHZOBaHUS, IKCIUTyaTaluio,  CHOCOOeH
MOJYYESHHBIX caye ero B AKCIUTyaTalmio, aHaJIN3UPOBAThH u
PE3yJIbTATOB C JIOITyCKaeT HETOYHOCTH, WHTEPIPETUPOBATH
TPUBJICUYCHUEM HEJIOCTATOYHO IIPaBHIIbHBIE MOJTyYeHHBIE JIaHHbIE,
COOTBETCTBYIOLIET (bopMyIHPOBKH, WCYEPITBIBAIOLIC-
0 HapyIIeHUs JIOTUYECKOit MOCJIeI0BaTeNIbHO, YETKO H
MaTeMaTHYeCcKOro HOCJIETI0BATEIILHOCTH B JOTUYECKH  CTPOHHO  €ro
armapara.. U3JI0KCHUH U3JIaraeT, He 3aTpyIHSeTCS C

TEOPETUYCCKOI'0 MaTCpuaia

OTBETOM
BUJON3MCHCHHUHU Sa,I[aHI/Iﬁ

pu

VYmeer: (I1K-4)

MPOBOJIUTH IKCTIEPUMEHTHI
10 33JJaHHON METOJIUKE,
o0OpabaThiBaTh U
aQHAIN3UPOBATH MOJTYYCHHBIE
pe3yJbTaThI C IPUBJICUCHHEM

He ymeer oprannzoBaTh
HaJ30p MPOBOIUTH
9KCIIEPUMEHTHI 110 33JIaHHOU
METOJIuKe, 00padaThIBaTh U
aHAJIM3UPOBATH MOTyUYEHHBIE
pe3yJIbTaThI C

B menom ycneninoe, HO He
CHCTEMHOE YMEHHE
00pabaThIBaTh MOMTyYEHHBIC
JJAHHBIE TIPOBOJIUTD
OKCTIEPUMEHTHI 10
3aJJaHHOM METOJIUKE,

B nenom ycnentnoe, HO
coJiepKallee OTAeIbHbIC
Mpo0Gebl B TPOBOACHUN
IKCTIEPUMEHTOB I10
3a/IaHHOH METOIHKE,
00pabaThIBaTh U

YMeer npoBOaUTh
SKCIIEPUMEHTHI 110 33/IaHHOU
METO/MKE, 00pabaThBaTh U
AQHAIU3UPOBATh MOJYUYEHHBIE
PE3yIbTaThl C IPUBJICUYECHUEM
COOTBETCTBYIOIIETO

COOTBETCTBYIOLIETO NPUBJICYCHUEM 00pabaThIBaTh U aHAJTM3UPOBATh MaTeMaTHYEeCKOro arnapaTa
MaTeMaTHYEeCKOr'o alrmnapaTa | COOTBETCTBYIOLIETO aHAJTM3UPOBATH MOJTyYCHHBIE PE3yJIbTaThI
MaTeMaTHYeCKOTO anmnapara. | MoJydeHHBIE PEe3yIbTaThl C | C TMPUBJICUYECHUEM
MIPHUBIICYCHUEM COOTBETCTBYIOILIETO
COOTBETCTBYIOIIETO MaTEMaTHYECKOTO
MaTEMaTHYECKOTO amnmapara.
anmapara.

Baaneer: (ITK-4)
METOJIMKaMU 0 00paboTKe U

OO0yuaromuiics He BIIageeT
TOTOBHOCTBIO K METOJTUKAMHU

B nenom ycremsoe, HO He
CUCTEMHOE BJIAJICHUE

B nienom yceneminoe, HO
coJieprKalllee OTJENbHbIE

VYcmenHoe U CUCTEMHOE
BJaJcHUE METOIUKAMH II0




aHAJIM3Y MOJTYYCHHBIX
Pe3yIBTATOB C
MIPUBJICYCHUEM COOTBET-
CTBYIOILIETO
MaTeMaTH4YeCcKOro armnapara

1o 00paboTKe U aHAIHU3Y
HOJIy4YEHHBIX PE3YJIBTATOB C
HPHBJICYCHUEM COOTBET-
CTBYIOILIETO
MaTeMaTHYeCKOro anmnapara

T'OTOBHOCTBHIO K

OpraHu3aluy Haja3opa.

npoOesbl ¢ METONUKAMH
Mo 00paboTKe U aHATH3Y
MOJTyYSHHBIX Pe3yJIbTaTOB
C MIPUBJICYCHUEM COOTBET-
CTBYIOILIETO
MaTeMaTHYEeCKOTO
anmapara

00paboTKe 1 aHATU3Y
HOJIy4YEHHBIX PE3YJIbTATOB C
HPHUBJICYCHUEM COOTBET-
CTBYIOIIIETO
MaTeMaTHYeCKOro ammnapara

1.2.3 1lIkaJja oueHUBAHUA

YpoBeHb NOCTHKEHUI OtMeTka B 5-0anbHOM 1IKase 3auTeHo/ HE 3aYTCHO
BBICOKHH «S»(0TINYHO) 3a4TEHO
IIPOJIBUHYTHII «4»(xopo1o) 3a4TEHO
MIOPOTOBBIi «3»(y10BIETBOPUTEIILHO) 3a4TEHO
HIKE IOPOrOBOT0 «2»(HEey10BIETBOPUTEIIBHO) HE 3a4TEHO
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2. TunoBbie KOHTPOJIbLHBIC 3aJaHUS MM HHbIE MATepHAJbl, HEO0OXOAUMBbIE s
OLICHKH 3HAHUI, YMEHUI, HABBIKOB, XaPAKTePU3YIOLIHUX TANbI ()OPMUPOBAHUA KOMIIETEH NI
B IpoLecce 0CBOeHHsI 00pa30BaTeJIbHOM MPOrpaMMBbl

THUITIOBBIE 3AJAHUSI 1151 TPOBEAEHUATIPOMEKYTOUYHOM ATTECTAIIUN:
2.1. 3auer
a) munoswvie 6onpocwl Kk 3auem (llpunoscenue 1);

6) Kpumepuu oyeHu8aHus

[Ipu oueHke 3HaHUI Ha 3a4€TE YYUTHIBACTCS:

1. YpoBeHb c(hOpMHUPOBAHHOCTH KOMITCTCHITUH.

2. YPOBEHb YCBOCHUS TEOPETHUSCKUX TOJIOKESHUH TUCIUTUIMHEI, TPABIIIBHOCTH ()OPMYITHPOBKH
OCHOBHBIX TTOHSATHH M 3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUS (PAKTHUECKOTO MaTepraia B 00beMe MPOTrpaMMbl.

4. Jloruka, CTpyKTypa ¥ rpaMOTHOCTb U3JIOKEHHUS BOTIPOCA.

5. YMeHue cBs3aTh TEOPHIO C TIPAKTUKOM.

6. YMeHnue genath 0000IIEHNS, BEIBOIBI.

Ne Ouenka Kpurepun ouenkn
n/n
1 OtnryHO OTBeTHI Ha MOCTABIICHHBIE BONIPOCHI H3JIaraloTCA JOTMYHO, TIOCIEI0BATEIBHO

U He TpeOYyIOT JONOIHUTENBHBIX osAcHeHNUH. [10HO packpeiBaroTCs
MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXKILy SIBJICHUSMH U cOObITUsIMU. JlenatoTcs
000CHOBaHHBIE BBIBOJIBI. JleMOHCTpHUPYIOTCS TITyOOKHe 3HaHUST 0a30BBIX
HOPMAaTHUBHO-TIPaBOBBIX aKTOB. CoOIr01AI0TCSI HOPMBI JINTEPATYPHOH peun.
2 Xopomuio OTBeTHI Ha IOCTABJIEHHBIE BOIPOCHI N3J1aratoTCsl CHCTEMAaTU3UPOBAHO U
nocienoBaTeNbHO. ba3oBbie HOPMAaTHBHO-IIPABOBBIE aKTHI HCIOIB3YIOTCS,
HO B HEJOCTaTOYHOM oO0beMe. Martepuain uznaraercst yBepeHHO. PacKphITHI
NPUYMHHO-CIICICTBEHHBIE CBSI3U MEXK/Ly SIBJICHUSMH U COOBITHUSIMHU.
JleMoHCTpHpYeTCS yMEHUE aHATH3UPOBATh MaTeprall, OJTHAKO HE BCe
BBIBOJIBI HOCSAT apr'yMEHTHPOBAaHHBIN M JOKA3aTEIbHBIN XapaKkTep.
Co0b1r01a10TCSI HOPMBI JIMTEPATypHOH peun.

3 | YOOBIETBOPUTEIHHO JomnyckaroTcst HapyIeHHs B IIOCIIEI0BATEIbHOCTH H3JI0KeH . MIMeroTes
YIOMHHAHUS 00 OTAETbHBIX 0230BBIX HOPMATHBHO-TIPABOBBIX aKTaX.
HenonHo packpbIBalOTCS MPUYUHHO-CIIEICTBEHHBIE CBSI3H MEXTY
SBJICHUSIMHU U COOBITHAMU. JIeMOHCTPUPYIOTCS MOBEPXHOCTHBIE 3HAHUS
BOIIPOCA, C TPYJOM peIaloTcs KOHKPETHEIE 3a7auu. VIMeroTcs 3aTpyJHeHUs
¢ BeIBOJIaMH. J0MyCKarOTCsl HAPYIICHUS] HOPM JINTEPATypHOH pedH.

4 HeynosnersopurensHo | MaTepuai usnaraercst HeIocae0BaTeIbHO, COMBUMBO, HE NIPEACTABISET
OIIpeIeJIEHHOM CUCTEeMBI 3HaHUH 10 AucuuiuinHe. He packpriBatoTcst
MPUYMHHO-CIICICTBEHHBIE CBSI3H MEXK]Ty SIBJICHUSIMH U cOObITUsIMU. He
MPOBOAMTCS aHaIH3. BeIBOBI 0TCYTCTBYIOT. OTBETHI HA IOMOJIHUTEIbHbIE
BOIIPOCHI OTCYTCTBYIOT. VIMEIOTCSl 3aMeTHBIE HapYLICHHUsS] HOPM
JIMTEPATYPHOU PEYH.

5 3auTeHo BricTaBsieTcst mpu COOTBETCTBUM IMapaMeTpaM SK3aMEHAIMOHHON IKaJIbl
Ha YPOBHSX «OTJIMYHO», «XOPOIIOY,

«YAOBJIETBOPUTEIHHOY.

6 He 3auteno BricTaBnsieTcs mpu COOTBETCTBUM IMapaMeTpaM SK3aMEHAIMOHHOMN IITKaIIbI
Ha YPOBHE «HEYIOBIETBOPUTEIHLHOY.
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THUITIOBBIE 3AJTAHUSA IS TPOBEJAEHUSA TEKYHIETI'O KOHTPOJIA:

2.2. KouTpoabHasi padora.

@)  munosvle 3a0anusi K KOHmpoavrou pabome (llpunosicenue 2);

0) Kpumepuu oyeHUBAHUA.

Brimonnsercs B nuceMeHHo# popme. [Ipu orienke paboThl CTYAECHTA YYUTHIBACTCS:
1. IlpaBuIbHOE pPACKpBITHE COJECPYKAHUS OCHOBHBIX BOIIPOCOB TEMBI, NIPAaBUJIBHOE PEILICHUE

3aaad.

2. CaMOCTOITEIbHOCTD

pacKpbIBaeMoii mpoOIEMBI.

CY)KIIGHUM, TBOPYECKHMH TOAXO0J, HaydyHoe OOOCHOBaHHUE

3. IIpaBWJIBHOCTH MCHOJIB30BAHUS LUTAT (€CIIM LUTATa MPUBOAUTCS JAOCIOBHO, TO HAJO B3STh
€€ B KaBBIYKU U yKa3aTh UCTOYHHK C YKa3aHHEeM (haMUJIMK aBTOpa, Ha3BaHUS MPOU3BEICHUS, MECTa H
ropojia u3gaHus, TomMa, 4acTu, naparpada, CTpaHulibl).

4. Hannaue B KOHIIE paOOTHI MMOJIHOTO CIHCKA JIUTEPATYPHI.

Ne Onenka

Kputepun onenku

1 OT1iuyHO

CryneHT BBITOIHWI paboTy 0e3 OmMOOK U HETOUYETOB, JOITYCTHII HE OoJee
OJTHOTO HeJl04eTa

2 Xoporro

CTyneHT BBIOTHUI paboTy MOTHOCTHIO, HO JIOIYCTHI B Hell He OoJjee
OJTHOM HerpyOo¥i OIMOKY ¥ OJHOT'O HeoueTa, WK He 0oJiee IBYX
HEJI0YETOB

3 Y 10BNETBOPUTENHHO

CTyI[eHT IMPAaBUJIBHO BBITIOJHWUII HE MCHEC ITOJIOBUHBI pa6OTBI niIn
JIOTTYCTHJI He 0oJiee IBYX TPYOBIX OIIMOOK, UK He OoJiee 0/IHOM Ipy0oit 1
OITHOM HerpyOoi OIMOKHY ¥ OHOTO HeoUeTa, Wi He Ooiee ABYX-Tpex
HerpyObIX OMTMOOK, MK OJHON HeTpyOOi OMMOKH U TPeX HEeJJOYETOB, HIIH
IIpu OTCYTCTBUU O]_HI/I6OK, HO IIpU HAJTMYMUHA YCTBIPCX-TIATU HEAO0UYCTOB,
IJIOXO0 3HAET MaTepHall, JOMYCKaeT UCKakeHHe (HaKToB

4 HeynosnersopurenbsHo

CTy,Z[eHT JA0IMyCTHUJI YUCIIO OIINOOK U HEAOYCTOB IMMPEBOCXOJAICEC HOPMY,
npu KOTOpOﬁ MOKET OBITh BHICTABIICHA OII€HKa «3», WK €CJIN NPaBUIBHO
BBIITOJTHHUJI MCHEC ITOJIOBUHBI pa6OTI)I

5 3auTeHo

Brimonneno npasuisHO He MeHee 50% 3anaHuii, paboTa BBIIOIHEHA 10
CTaHIAPTHOM WIIM CAaMOCTOATENIBHO pa3pabOoTaHHON METOJHKE, B
OCBEIICHUH BOTIPOCOB HE COJIEPIKHUTCS TPYOBIX OMIMOOK, 110 X0y PEIICHUSI
CeNaHbl apTyMEHTHUPOBAHHBIE BBIBOBI, CAMOCTOSTENILHO BHITIOJTHEHA
rpaduyeckas 4acTh paboThI

6 He 3aureno

CTyneHT He crpaBWIICS C 3a7aHueM (BBIIOJIHEHO MpaBUiIbHO MeHee 50%
3aJaHusl BApUAHTA), HE PACKPBITO OCHOBHOE COZEPKaHNUE BOIIPOCOB,
HUMEIOTCS TPyOble OIMOKH B OCBEIIEHHH BOTIPOCA, B PEIICHUH 3a71ay, B
BBINOJIHEHUHU TpauiIecKoil YacTu 3aJaHus U T.1., @ TAK)KE BBIIIOJIHEHA HE
CaMOCTOSITEIbHO.
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3. Metoanueckue MaTepuaJibl, ONpelejsioNide NPouUeIypbl OUEHUBAHHWSI 3HAHWHA, YMeHMH,
HABBIKOB, XapPaKTEePU3YIOIINX 3TaNbl GopMUPOBaHUS KOMIIETEHIIUIT

[TockonbKy yueOHasi TUCHUILIMHA TPU3BaHa (POPMHUPOBATH HECKOIBKO JECKPUIITOPOB
KOMIIETEHIIUH, POLIEypa OLIEHUBAHUSI peaTu3yeTCs IOATAITHO:

1-ii 3Tam: ouEHMBaHUE YpPOBHS JOCTHKEHHS KaXKIOrO0 M3 3alNIAHUPOBAHHBIX PE3YJHTAaTOB
00yuyeHMsI — IeCKPUIITOPOB (3HAHUH, yMEHUH, BIaZIeHU) B COOTBETCTBUU CO LIKAJIAMU U KPUTEPUSIMH,
ycTaHoBiIeHHbIMU Matpuueil kommereHiuit OOIl (mpunoxenue k OOII). DOxcnepTHOR ouLEHKE
npernojiaBaTess noyiexar ypoBHU COPMHUPOBAHHOCTU OTIENIBHBIX JAECKPUITOPOB, AJs OLIEHUBAHUS
KOTOpBIX MpeAHa3HAuY€Ha JIaHHAs OLEHOYHAs MPOLEeAypa TEKYIIEro KOHTPOJIS WIH IPOMEXKYTOUHOU
aTTeCTalluUd COIJIaCHO MAaTpPULE COOTBETCTBUS OLIEHOYHBIX CPEACTB pe3ysbTaTaM OOydYeHHs I10
JUCLUIINHE.

2-3Tal: MHTErpajbHas OLEHKAa JOCTHXEHMsS OOydarolMMCS 3allIAaHHPOBAHHBIX PE3yJbTaTOB
00y4eHHs 10 UTOTaM OTJIEIbHBIX BUJIOB TEKYILEIO KOHTPOJISI U IPOMEKYTOUHOM aTTECTallUH.

XapakTepucTHKA NPOLEAYP TEKYIIero KOHTPOJISl U MPOMEKYTOYHOM aTTecTalMu 10
JUCHUILINHE

IlepuonnynocTs U

croco6 Crroco6 ydera
HaumenoBanue Busl BcTaBisieMbIx
Ne MPOBEIECHUS AHAUBUAY ATBHBIX
OILICHOYHOT'O CPE/ICTBA OLICHOK .
IPOILIE Ty PhI JOCTHXEHHN 00yYarOIHXCst
OLICHUBAHHUS
Pa3 B cemectp, no
BenomocTs, 3aueTHas
OKOHYaHUHU
1. 3ayer 3a4TEHO/HE3aYTEHO | KHIDKKA, ydeOHas KapToukKa,
U3YYICHHSI
noptdonno
JIMCIMILTAHBI
Pa3 B cemect .
P> | Mo naruGanmmoii
MO0 OKOHYaHUU YKypHaJ yCIeBa€MOCTH
2 KonTtponbHas pabora HIKaje u
U3y4YECHUS MPEIoJaBaTeIst
3a4TEHO/HE3aYTEHO
JIUCITATITUHBI

VY noBnerBopuTenbHas OLEHKA IO JUCHUIUIMHE, MOKET BBICTABIATHCA W MPU HEMOJIHON
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI B XOJ€ OCBOCHHUS OTAEIbHOW yueOHOW AMCIMILIUHBI, €CIU X
dbopMHUpOBaHKE TIPEATNIOIAraeTcs MPoI0JDKUTh Ha 00Jiee TTO3THUX dTanax 00y4deHus, B X0/1€ U3yUCHUS
JIPYTUX Y4EOHBIX TUCIUTLINH.
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10.

11.
12.
13.

14.

15.
16.
17.
18.
19.
20.

21.

22.
23.
24.

25.
26.

27.
28.

29.
30.

31.
32.

Ipunoorcenue 1
TumnoBble BONPOCHI K 3a4eTy
IIK-2 (3HaTh)
Mecto Y pOJIb HaTHETATENEH U TEIIOBBIX IBUTATEIC B CUCTEMax
TETIOIHEPTOCHAOKEHNS IPOMBIIIJICHHBIX TPEATPHITUN.
Tunsl KOMMyHHKaLMH B CUCTEMAaX IIPOMBIIUICHHON TEILIO3HEPTETUKH.
Knaccudukanus HaraeraTeneil 1 TEIIOBBIX BUTATEIICH.
AHanus  BIHAHHA HAYaJIbHBIX  YCJIOBHH, OXJIAKICHUS U 10J1BOAA
TeIIa, CAKMMAEMOCTH M TUIA paboyero Tena Ha padoTy CKaTusl U paclIupeHHsl.
Knaccugukanus Hacocos.
Ompenenenne MouHOCTH MaimuHbl, noHsTHe o KIIJ| HarHerarenss U TEmIOBOTO
JBUTATEJIS.
[Tonsatue yaenbHON pabOTHI, HAIIOpa U JABJICHHUSL.
MK-2 (ymetn)
BnusiHMe KOHCTPYKLIMU JIONATOK paboyero Kojeca Ha Harop.
["azomHamMuyeckre OCHOBBI pacyeTa TypOOMAIIH.
Knaccudpukanus u oOnacTe NpUMEHEHMs HarheraTteilel oObeMHOro neicTBusi U
MTOPUIHEBBIX JIE€TaHAEPOB.
Teopernueckas XxapakKTepUCTHKA HarHETATEIS.
OOmas kmaccuukanus NOTepb B HATHETATEIISAX.
VYder norepb M nepexo] K ASHCTBUTEIbHON XapakTepuctuke. [loHstue o paboueit
30HE XapaKTEPUCTUKH.
VYcnoBust paboThl HarHETaTeNs Ha CETb.
IK-2 (BaageTn)
OcobenHocTH pabOTH HACOCOB B CETH.
CriocoObl peryupoBaHus 01a4y AMHAMUYECKUX MHIPOMAILIUH.
HeycroiiunBas pabota Hacoca (IOMIIax).
[TocnenoBarenbHOE M NapaIENbHOE COEAUHEHUE HACOCOB.
KaBuranuus B Hacocax M 1onycKkaemas BbICOTA BCAChIBaHMSL.
[Tpunuun paboTsl " o0nacthb IPUMEHEHUS HarHeraTeynen
KMHETUYECKOTO JIEHCTBUSI.
[TonmHast XxapakTepUCTHKa BUXPEBOTO Hacoca M 00JacTh ero MpuMeHEeHHs.
IIK-4 (3naTs)
Crpyiinble Hacochl. Kimaccuduxarus v npuHIUNI eHCTBUS.
Cxema cTpyHHOro Hacoca 1 00JacTH ero MpUMEHEHHUS.
Bentunstopel u raszonyBku. Kilaccudukanus, xapakTepucTMKH U o01acTh
MIPUMEHEHHS.
Knaccudukanms, morepu, KI1/ 1 MomHOCTS TYpOOKOMIIPECCOPOB.
TepmoauHaMuyeckuit mporecc CkaTHsi B MHOTOCTYIIEHYaTOM TypOoKoMmIIpeccope B
uarpamme.
Llentpobesxnbie komnpeccopbl. Konctpykuus. O0nacTs NpuMeHEHus!.
OcHoBHbIE CTTIOCOOBI U3MEHEHMSI XapaKTEPUCTHUKU KOMIIpeccopa.
IMK-4 (ymeTn)
Ocessie koMmmpeccopbl. Koncrpykius. O0nactb MpUMEHEHHUS.
ConocraBneHue mokaszareinel u 000CHOBaHHE IMPEUMYILECTBEHHBIX 30H
MIPUMEHEHHUS IEHTPOOEIKHBIX U OCEBBIX KOMIIPECCOPOB.
OOBemMHbIe HAcOCHI, KIaccu(uKanus U MPUHLIUN JIeHCTBHUS.
YcTpoiicTBO M 00acTH MpUMEHEHUE MOPIIHEBBIX, IUIYH)XXEPHBIX U MEMOpPaHHBIX
HAacOCOB.
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WNHnukaTopHas quarpaMma IOPIIHEBBIX HACOCOB.
I'padviku mogaum NOPIIHEBBIX HACOCOB U CIIOCOOBI €€ BbIpAaBHUBAHMUSL.
XapaKTepUCTUKHU NOPIIHEBBIX HACOCOB.
IIK-4 (BaaxeTn)
Potopnsie Hacockl. Kitaccudukamnust u 061acTa MPUMEHEHHUS.
XapaKkTepuCTUKHU POTOPHBIX HACOCOB M UX paboTa Ha TPYyOOIPOBOI.
yCTpOf/'ICTBO 1 0COOEHHOCTH IMCCTCPCHHBIX, MJIACTUHYATBIX U BUHTOBBIX HACOCOB.
WNHnukaTopHas quarpaMMa MOpIIHEBOro KOMIpeccopa.
[Ipenenbuas CTEIIEHb NOBBIIICHUS JIABJIICHHS BCTYIIEHU,PACIPEACIICHHUE
nasneHus Mexnay crynensmu, KIIZI komnpeccopa.
MHoroctyneH4yaToe cxaTue B IOPIIHEBOM KOMIIPECCOPE.
PerynupoBanue nogauu nopuHEeBbIX KOMIIPECCOPOB.
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Ipunoowcenue 2
Tunosble 3aJaHNsI K KOHTPOJbHOU padoTre
3ajaHue HA KOHTPOJILHYIO padoTy

MHoroctyneHuarslii Komrpeccop ©0e3 BpeJHOro MpPOCTPAHCTBA CXKUMAET BO3AyX OT P 110
P2. CootHolienue naBiieHuid B OJJHOM CTYTIEHU PUHUMAETCS B UHTEpBase 6+8.

OnpenenuTh YuCio CTyTeHel Z, MOLHOCTb ABUraTes, eClu K.I1.1. koMmpeccopa 1Mx=0,7 1 pacxoj
OXJIKIAIOIIEH BOJBI, €ciu e¢ Temrieparypa yBenuuuBaercss Ha 15°C. Havanbhas temmeparypa
BO3IyXa ts1. Coxatue momurpornHoe N. ITpomsoauTensHocTs V MY/d (3HaueHNe BeTHUMH TIPUBEICHBI B
tabi. 1).

Tabauna 1.
Ne JlaBnenue P-10°  H/m? ts IToka3zarensb ITpon3BOaAUTENBHOCTD
ILIL. HOJIUTPOIIBI V M3/u
HavanbHoe Koneunoe
1 2 3 4 5 6
11 0,98 53,95 10 1,3 500
1.2 15 450
1.3 20 400
14 25 300
2.1 0,98 60 ) 1,2 600
2.2 10 500
2.3 15 400
2.4 20 300
3.1 0,98 65 10 1,3 600
3.2 15 500
3.3 20 400
3.4 25 300
4.1 0,98 70 5 1,2 500
4.2 10 450
4.3 15 400
4.4 20 300
Bonpocs! kK KOHTPOJILHOI padoTe
IIK-2 (B1ageTn)

1. CxeMbl ¥ KOHCTPYKLIUH TMOPLIHEBBIX KoMrpeccopoB. Hopmanu3oBaHHbIe 0a3bl.

2. Pacyet oCHOBHBIX pa3MepoOB CTyNEHENW KOMIIpeccopa.

3. Knaccudukanus u 061acTe IpUMEHEHUS 1€TaHIEPOB.
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[MpuHIMI paboTHl MOPUIHEBOTO AETAHIEPA, XOJOAOMPOU3BoaUTENbHOCTD, KII/I n
OTBOJMMasi MOLIHOCTB IIOPIIHEBOIO AETaHEPA.
Knaccudpukanus BeHTmwisTopoB. O6macts mnpumeHeHus. CrocoObl W3MEHEHUs
XapaKTEPUCTUKU BEHTHIIATOPA
OOnactp TNPUMEHEHUS PA3IUYHBIX  THUIOB TEIUIOBBIX JIBUTaTeseH.
Knaccudukamms.
[Tpunuun aeiictBust paboThl TypOWHBI (HA MpUMEpEe AKTHBHON OIHOCTYIIEHYATOU
TypOunbI JlaBans).
Tunbl napoBeix TypOuH. CTaHmapTHEIE TapaMeTPhI apa.
PaboTa 1 MOITHOCTH TYpOMHHOM CTYIIEHH.
Konctpykuus napoBoit TypOUHBI.
[TpuHIMNMATBHBIE CXEMbI TAPOTYPOUHHBIX YCTaHOBOK.
Wneanbupiii nukn Penkuna s IITY, paboTaromieii Ha neperpeTom mape; moHsITHE
tepmudeckoro KITJ[ nukna.
[Ipouecc pacmmpeHust mapa B TypOuHe B (h-s)-nuarpamme;
MIOHATHE PACIOIaraeMoro TEIIoNepenana u ero OIpeIeIeHue.

JlefcTBUTENBHBIN Tpoliecc pacummpenus mapa B Typoune B (T-S) - amarpamme;
IIOHATHE UCII0JI30BAHHOIO TEIJIONEpenaa.
Tunsl noreps B mpoTOoyHOW yacTu TypOuHBL. bananc sueprum u crtpykrypa KIIJ]
TypOMHHOM CTYIICHH.

IK-4 (BaaxeTnb)
AHanus noTepb B XapaKTEPHbIX CEUECHUAX TypOuHBI. BiusHue napamerpos mapa Ha
KIIZI wuneansHoro unwukina (moHstve T,; BIMAHUE HAYalbHbIX M KOHEUYHBIX
MapamMeTpoB).
KomOunupoBanHas BbIpaOOTKa  TEIUIOTHI " JJIEKTPO3HEPIUH;

MOHATHE TETUIO(UKAIIH.

IIpoMexyTOUHBIH Ieperpes napa.
[lonatue pereHepanuy; cxemMa TypOOYCTaHOBKH c OJIHOM CTYIIEHBIO
pereHepaTuBHOIO Mojaorpesa nutarensHoi Bojs! (PIITB).
VYpaBHeHHE TEIUIOBOro OajaHca IMOAOTrpeBaTelNIsl MUTATENbHON BOJIbI; ONpPEEIICHNE
JI0IM OTOMpPaeMoro napa Ha pereHepalnmio.
OntumansHoe kommuectBo otdbopoB Ha PIIIB; KIIJ[ perenepaTtuBHOrO nuKiIa ¢
IIPOMIIEPErPEBOM U O€3 HEro.
[ToBbI1IEHNE 5KOHOMUYHOCTH B UEAIBHOM PEreHEPATUBHOM LIMKJIE.
TennoBeie cxembl TypOoyctaHOBoK ADC (omHO-, 2-X U 3-X KOHTYpHBIE).
[Ipenmy1iecTBa U HEAOCTATKH.
OcHOBHbBIE ypaBHEHUs OJHOMEPHOIO JBMKEHHUS CKMMaeMoH »xuukoctu. llonarne
KoH(py30pHOTO 1 11U (PY30pHOTrO TEUEHUS B KaHAIAX.
[TapameTpbl MOJHOTO TOPMOXEHHs IOTOKA; MX ompeaeneHue ¢ momomipio (h-S)-
JarpaMMsl.
I'eomeTprueckue XapakTepUCTUKU TYpPOMHHOM peleTky 1 npoduiiei.
[TonsiTre TypOUHHOM CTYIIEHU; €€ XapaKTepUCTUKU, YyCTPOUCTBO.
[IpeoOpa3oBanue sHEPrUH B TYpOUHHON CTYIEHH.
[TocTpoeHne TpeyroJbHUKOB CKOPOCTE Ha BXOJAE M BBIXOJE W3 pabOuMX JIOMATOK
IpU pacyere TypOUHHOM CTYyTIEeHH.
[TonsiTHe MOTEpU PHEPTHM C BHIXOJHON CKOPOCTHIO TYpOMHHOW CTYNEHU U CTETECHU
PEaKTUBHOCTH.
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