Munncreperso ofpasoBanus W Hayku AcTpaxanckoil obaacrn
locynapersennoe GloaxeTHoe 06pazoBaTenbHoe yapem/eHHe
AcTpaxanckoili ofaacTH Beicmero ofpasoBanus
«AcTpaxaHCKHH rocyIapcTBeHHBIH APXHTEKTYPHO-CTPOHTEAbHBI il
YHHBEPCHTET»

(FrBOY AO BO «ATACY»)

cE B

~-}wﬁm

PABOYAS ITIPOTPAMMA JTUCHUILTAHBI

HaumenoBanue OJHCHHITIITHHBI TennonacocHble TEXHOJOTHH

(yr{aabzsaemc;i HAUMEHOBAQHUE 6 COOMBEMCHIBUN cyue6nbm HIIO'HOM)

Ilo Hanpas/iennI0 MOAroTOBKH 13.04.01 "TermosHepreTHKa | TemIoTeXHAKA"

(YKasvieaemes naumeHoganue Hanpaenenus nodzomosxu ¢ coomsemcmeun ¢ OIOC BO)

Hanpasnennocrs (npoduis) «OHEePreTUKa TeIIOTEXHOIOTHIN

(VKasvieaemces HAUMEHOBAHUE NPOPUIS 6 COOMEEMCIMEBUL C OI10Il)

Kadenpa W HXeHEepHEIE CHCTEME! M 5KOJIOTHS

Ksamubukanus Bemmyckanka Mazucmp

AcTpaxansp - 2024



PazpaGorunkn:

npodeccop, A.T.H., mpodeccop //f/?f /___B.A. Csunios /
T} 74
(3aHMMaeMas JOMKHOCTS, 10 HITHCE) H.0. 0.

ya&Hasd CTeNeHs H yUHOe 3BaHHe)

CT. IIPEOIABATENb 77 P.B. Mykarnos _ /
(3aHMMaeMas TOMKHOCTS, aad (moamuce) H. 0. D,

y4€Has CTENeHb H y4EHOE 3BaHHe)

PaGoyast mporpaMma paccMoTpeHa M yTBEPHK/ICHA Ha 3acefanuu kadeaps! «MuxenepHsie

CHCTEMEI H 3KOIOrHs» nporokon Ne 10 i"r 1? .05.2024 . f
H.o. saBegyrowmero kadenpoii /7/ /

m:L] ‘:/ H O o
CornacopaHo:
[lpencenarens MKH
« Tennoanepeemuxa u meniomexnuxa
Hanpasnennocmy (npoghus) :
«HepzemuKa mentomexHon02uily silaiionf I ?5? Jﬁm-ﬁfax?vﬂﬁ
(tommads)(/ H. 0.,

Havamsank VMY % W
7 A 7
Hawanerux YMO BO Z




PN —

W

5.2.
52.1.
5.2.2.
523,
5.2.4.

5.2.5.
5.2.6.

8.1.

8.2.

8.3.

10.

Coaepxanne

Ilene 0CBOEHHSI AHCIUIIITMHEL

Ilepeyens MIaHUPyEMBIX pe3yIBTATOB 0GYUEHHS 10 JHCIHIUIMHE, COOTHECEHHBIX
C IUTAHMPYCMbIMK PE3YIbTaTaMH OCBOCHHS 00pa30BaTEIBHOM IPOrPaMMEL

MecTo mucHUIIHHEL B cTpykType OTIOIL MarucTpaTypsl

O6beM MMCIMIUTHEEI B 3aY€THEIX €IMHAIAX ¢ YKA3aHAeM KOJTHIecTBa axazieMuye-
CKHX, BBIICICHHDBIX Ha KOHTAKTHYIO paboTy 00yJaromuxcs ¢ Ipenoaasarenem (o
THIIAM y4eOHBIX 3aHATH) X HA CAMOCTOSTEIIBHYIO paboty obyuaromuxcs
Conepxanue UCIHIIIHHEL, CTPYKTYPHPOBAHHOE 110 paszeliaM ¢ yKa3aHHEM OTBe-
ACHHOT'O Ha HUX KOJIMYECTBA aKaJeMUIECKHUX YacOB H THIIOB YUeOHBIX 3aHATHI
Pasjienbl IMCIUIITHHEL # TPYI0EMKOCTE [0 THITAM Y4IeOHBIX 3aHATHIA U pabOTEI
obydaromerocs (B aKaJeMHYECKHX Jacax)

Ounas hopma o6yuenus

3aounas hopma oOyueHHs

ComepixaHue IUCIUITHHEL, CTPYKTYPHPOBAHHOE 110 pasaenam

Conepixanue NEKIIHOHHBIX 3aHATHIA

Conepsxanue nabopaTopHLIX 3aHSTHIA

ConepixaHie NPaKTHYECKHX 3aHSTHI

Ilepedens yueGHO-METOIMYECKOTO 0BECIICUEH S LIS CAMOCTOSTEIBHOMN paboTs!
00yJaroIm#Xcs 10 AUCLUILIHHE

Templ KoHTpOTBHEIX paboT

TeMBI KypCOBBIX IIPOEKTOB/KYPCOBEIX PaGoT

Metonudeckue ykasaHms /Ui 06y 9arONHXCS IO OCBOEHHTO IHCIIAILTHHEL
O6pa3oBaTenbHEIE TEXHOIOTHH

Y4ebHO-MeTOIMUECKOE H HWHpOpPMaIHOHHOE 06ecneueHre MHCIHILTHHEI
Ilepedens OCHOBHOM H JONOHATENEHOM yIeGHOM JHTEPaTyphl, HEOOXOMUMOM It
OCBOCHHS JTUCIIMILIMHEI

ITepeuens HEO6XOMMMOrO THIIEH3HOHHOTO U CBOGOIHO PacIpocTpaHseMoro mpo-
TPaMMHOTO 0OECIIeYeHHS, B TOM YHCIIE OTE€4ECTBEHHOTO IPOU3BOLCTRA, HCIIOJB3Y-
€MOr0 IIPH OCYIIECTBICHHH 00pa30BaTEIFHOIO NPOIIECcca 110 AHCIUIUINHE
Ilepedenp coBpeMeHHBIX TPO(ECCHOHATBHBIX (a3 JaHHEIX | HH(OPMAITHMOHHBIX
CHIPAaBOYHBIX CHCTEM, JNOCTYITHBIX 00YYarOIIMMCst IPH OCBOCHHH UCIHILIAHEI
Omucanue MaTepHabHO-TEXHHYECKOH 5a351, HEOOXOTHIMOM st OCYIIECTBICHHUS
00pa3oBaTeIbHOrO NpoIlecca IO JUCIIHIUIHHE

OcobennocTd opraHu3anuy 00y4eHHS MO JMCLUIUIAHE JUIS HHBATHIOB W L ¢
OrpaHHYEHHEIMH BO3MOKHOCTSIMH 3[J0POBBA
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1. lens ocBOEHHS MHCHHILTHHBI

Ieneto ocBoeHMs HCHHIIIMHE! « TeIIIOHACOCHBIE TEXHOIOIHM» SBISETCS (hopmupoBanus Komie-
TEHIMH 00y4aroIerocs B COOTBETCTBHH ¢ TpeboBanusaMu DeeparbHOro rocynapcTBeHHOro obpas3ona-
TEIBHOI'0 CTaH/IapTa BBICIIEro 00pa3oBaHKs IO HAIPABIEHHIO oarotorku 13.04.01 «Tennosnepreraka
U TEIJIOTEXHHKAY

2. IlepeveHr MIAHHPYEMBIX Pe3yJLTATOB OGYHYEHHSI IO AHCIHIIIMHE, COOTHECEHHBIX ¢
IUIAHHPYEMBbIMH Pe3y/IbTATAMH 0CBOEHHS 06pa3oBaTe/bHOI POrpaMMBbl

B pesymbraTe OCBOSHHS AMCHMILIMHEI 0OYYAFONIMNACS TOMKEH OBIANETD CIIEYOLIUMH KOMITETEH-
ITUSMH:

ITK-3. Cioco6eH ocymiecTBIATs Hay9HOE PYKOBOACTBO B 06/1aCTH TEIJIO3HEPTeTHKH.

ITK-4. Crioco6eH opraHu30BbIBaTE pabOTHI IO OLEHKE 50 (EKTHBHOCTH TEXHOTIOTHYECKHX IIPO-
[IECCOB, MHHOBAMOHHBIX TEXHOTOTHIECKUX PUCKOB IIPH BHEPCHUM HOBBIX TEXHOJIOTHH,

B pesyabTate ocBoeHMs NHCHHIUIMHLI 06yqaromuiics JO/UKEH OBJIAAETH CJIETYIOIMHMH pe-
3yJILTATAMH 00y9IeHHs H0 AUCIHILTHHE:

IIK-3.1 - TIpoBe/ieHre aHaIM3a HOBBIX HATIPABIICHHIT HCCIEOBAHMI B COOTBETCTBYIOMEH obacTu
3HaHMI

3HaTh:

- METO/IbI aHATK3a HOBBIX HANPaBIICHHH HCCIENOBAHME B COOTBETCTBYIOMIEH 061acTH 3HAHHH;

Ymersn:

- [IPOBOZUTH aHATI3 HOBBIX HATIPABJICHUH UCCIIEIOBAaHAH B COOTBETCTBYIOIIEH 00/JaCTH 3HAHHI,

Hmerp HaBBIKH:

- [IPOBC/ICHUS aHalH3a HOBBIX HAIIPaBICHHI HCCIIE/OBaHHUH B COOTBETCTBYIONIEH 06acTH 3HAHHiL;

IIK-3.2 - O6ocHOBaHHE TIEPCNIEKTHB IPOBENCHHS HCCIEIOBAHMI B COOTBETCTBYIOIICH 00macTu
3HAHUH;

3naTe:

- METO/IbI IPOBEAICHHA UCCIIEIOBAHKUMI B COOTBETCTBYIOLIEH 00/1aCTH 3HAHHIA;

YMmers:

- 000OCHOBEIBATH IIEPCHEKTHUBEI IPOBEIECHUS HCCIIEIOBAHMN B COOTBETCTBYIOIIEH 00JIACTH 3HAHHUH;

HmeTh HaBBIKH:

- 000CHOBaHHS IEPCIEKTUR [POBENCHA UCCIIEIOBAHAN B COOTBETCTBYIOLIEH 001aCTH 3HAHUIA;

ITK-4.1 - ®opMHpOBaHAE W KOMIUIEKTAIMS MOJHOTO pasfelia IIPOEKTHON M paboyeit mOoKymeHTa-
MM 10 TEXHOIOTHIECKAM PEINEHHUAM 00BEKTOB TEILIOOHEPreTHKI

3HaTh:

- METOIB! HOPMUPOBAHKS ¥ KOMILIEKTALIMHA TONHOTO pasfiena IPOEKTHOH 1 pabodeit ToKyMeHTa-
[MH 110 TEXHOTOTHYECKHM PEINEHHAM 00BEKTOB TEIIOIHEPTETHKH

YMmers:

- (bOPMHPOBATH M KOMILIEKTOBATH HOJHEIH Pa3/ieN IPOEKTHON 1 paboyeli TOKyMEHTAIHH 110 TeX-
HOJIOTHYECKHM PELICHUAM 00BEKTOB TEILIOSHEPTETHKA

HmeTh HABBIKH:

- hOPMHUPOBAHUH ¥ KOMIUIEKTALIHH IOJHOTO pasfieNia IIPOeKTHOH pabo4ell TOKYMEHTAIMH 110
TEXHOIOTHYECKHM PEIIEHHAM 00BEKTOR TEIIOIHEPTETHKH

IIK-4.2 - Aramu3 s@dexTuBHOCTH PaGOTHI MPOEKTHOH IPYIIIHI IO IIPOEKTUPOBAHHUIO TEXHOJIOTH-
YECKHX PEIICHHH 00BEKTOB TEIIIO3HEPTETHKH 3HaTk:

- METOJIbI aHAIK3a 3PYEKTHBHOCTH PabOTHI MPOEKTHOM IPYIINILI [0 TPOSKTAPOBAHHEO TEXHOJIOTH-
YECKHX PEIICHHH 00bEKTOB TEILIOIHEPIETHKH

Ymern:

- @HATH3HPOBaTh 3G (EKTUBHOCTE PabOTHI HPOEKTHOMN IPYIIIIBL [0 MPOEKTHPOBAHHIO TEXHOJIOTH-
YECKUX PEIIeHHH 00BEKTOB TeIUIOSHEPTETHKH

HMeTh HABBIKH:

- aHam3a 3QGEKTUBHOCTH PaboOTH HPOEKTHOM IPYNMBI IO MPOEKTHPOBAHHIO TEXHOIOTHYECKUX
pelneHui 0OBEKTOB TEIIOIHEPrETHKH



3. Mecro aucnuimHel B cTpykrype OIIOIT MArHMCTpPaTypsbl

Hucuummsa b1.B.04 «TennmonacocHsle TeXHONOTHEY peanu3yercs B pamkax 6moka 1 «/lucuu-
IUTHHBL (MOTY/H)» GOPMHUpPYeMOli y4acTHHKaMH 06pa30BaTeIbHbIX OTHOMICHHIH YACTH.

Hucnummina 6asupyeTcs Ha pesynbTaTax 00ydeHms, IOJIy4EHHBIX B paMKaxX H3Y4YEHHs CIEAYIO-
X THCIHUINIHH: TIPOrpaMM MarucTparypsl « COBpeMEHHBIE IPOOIEMbl TEIMIOIHEPIEeTHKH, TEILIOTEXHHE-
KH H TEIUIOTEXHOIOTHI, «ABTOHOMHBIE CHCTEMbI M HCTOYHHKH TEIIOCHAGKCHHS Y, «Teopud u npakTuka
HHXCHEPHOT0 HCCIIEN0BaHUA» IporpaMM OakanaBprara «TeopeTHdeckde OCHOBBI TEINIOTEXHHKH, Tex-
HUYCCKasg TEPMOJMHAMIKA H TeIIoMaccooOMen», «Pusnkay, «MaremMaTHkay

4. O0beM QHMCHHMILTHHBI B 329€THBIX €JHHHIAX ¢ YKA3aHHEM KOJHYECTBA AKALEMHIECKHX
1aC0B, BBLIICICHHBIX HAa KOHTAKTHYX0 pabory ofy4awimuxcss ¢ npemogaBaTeneM (0 THIAM
3aHATHIT) H Ha CAMOCTOATEIBHYIO paboTy ofyqaromuxces

@opma obyuenns

Ounan

3aounan

1

2

3

Tpynoemkocts B 3a4eTHBIX e/H-
HHLAX:

3 cemecTp — 4 3.¢.;
BCero - 4 3.e.

4 cemecTp — 4 3.e.;
Bcero — 4 3.e.

Jlexuwmu (JT)

3 cemectp — 14 yacos;
Bcero - 14 yacos

4 cemecTp — 8 4acos;
BCero - 8 yacos

JlaGopartopssie 3anaTus (J13)

3 cemectp — 14 yacos;
Beero - 14 qacos

4 cemectp — 6 Haca.
Bcero - 6 yaca

[IpaxTrueckue sausatusa (I13)

3 cemectp — 14 gacos;
Beero - 14 wacos

4 cemectp — 10 9acos;
Bcero - 10 gacos

CamocrosTensHas patora (CP)

3 cemectp — 102 yaca;
Bcero - 102 yaca

4 cemectp — 120 uaca;
Bcero -120 gaca

CI)oprwa TEKYIIEro KOHTPOJIA:

KonTponeHas pa6ora cemecTp — 3 cemectp — 4
®opMa NPOMEKYTOTHOH ATTECTAHH:
cemMecTp — 3 cemectp — 4
OK3aMeHbI P P
YueOHBIM HAAHOM YHeOHbIM NAAHOM
3ayer

He npedycmMomperl

He npedycmompeHsl

3ayeT ¢ oLIeHKOH

YuebHbIM HIaHOM
He npedycmompensl

YuebHbIM NAAHOM
He HpedyCMOompeHsl

KypcoBas pabora

YuebHbIM RIaHOM
He npedycmMompesl

VuebHbIM NAGHOM
He npedycmMompetsl

Kypcogoii npoekt

Yyuebnvim naanom
He npedycmompersl

YueOHbIM RAAHOM
He npedycmompeHsl
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5.2 Conep:xanue JHCOHILIHHEL, CTPYKTYPHPOBAHHOE IO Pa3IeaM

5.2.1. Copep:kanne JeKIHOHHBIX 3aHATHIA

HanmenoBanmue pasiena

Ne e Conepxanne
1 2 3
1. [Paspen 1. Termosbie Hacockr: | TeIUIOBBIE HACOCH M MEPCIIEKTHBEI HCIIONB30BAHMS TEILIOHACOCHBIX yCTa-
KraccH(UKaLys, TepMOJIMHA- [HOBOK. KilaccHHKaLMs TETMTOHACOCHBIX YCTAHOBOK. MCTOYHHKM HH3KOIIO-
MHYECKHC OCHOBEI, CXEMBI M [TeHIIHANILHOM TeIUIOThl. CXeMBI M NpHHIMO NeHCTBUS TeIUIOHACOCHOI
pabora cucteM TennocHaGuke- [yCTAHOBKH. TepMONMHAMMYECKHE OCHOBBI HICATHHOTO TETIOHACOCHOIO
HUA C TCTIOHACOCHBIMM YCTa- [MKiIa Kapro. TepmoauHaMudecKkie OCHOBBI paGoThl pealbHOro MapoKOM-
HOBKAMH PECCMOHHOIO TEIUIOBOro Hacoca. TepMOAMHAMHYECKHE OCHOBBI PaGoTHI
MapOKOMIPECCHOHHOTO TEIUIOBOTO HACcOCa ¢ MPOMEXYTOUHEIM TeILT000-
MEHHUKOM. [lokasaTtenu sHepreTuyeckol 3((peKTHBHOCTH MACAEHOTO TIa-
POKOMIIPECCHOHHOIO LIHK/IAa TeTUIOBOro Hacoca. ITokasaTeny sHepreTHde-
CKOH 5()PEKTHBHOCTH PEasbBHOTO NMapOKOMIPECCHOHHOTO [HKIA TETUIOBOro)
Hacoca. CopOLIMOHHBIE TEIUIOBBIE HACOCHI: HeanbHbIH MK KapHo. Peals-
HBIH IHKJT a0COPOLIMOHHOTO TeII0BOro Hacoca. Menone3osanue aGeop6m-
OHHBIX TETUIOBEIX HACOCOB. AICOPGLMOHHBIE TETUIOBEIE HAacOCkl. Bomoposi-
HBIE TETUIOBbIe HAacoCkl. IIprMeHeHHe ancopOIMOHHEIX TEMIOBEIX HACOCOB.
CtpyHHble (Napo3eKTOpHBIE) TEIUIOBEIE HACOCHI, TepMO3TeKTPHYECKHE
TeIUTOBBIC HACOCHL AHanu3 3((eKTHBHOCTH PasjIMYHBIX THIIOB TEIUIOBBIX
HacocoB. [IpomenmnenHo Bbimyckaemeie THY. CucTeMsl TermmocHaGKeHus]
C TETIOBBIMH HACOCAMH. Cucremel TemmocHabXeHHs C TETUIOBBIMH
HacocamMu "BO3MyX-Bo3AyX'". CHCTEMBI TEIUIOCHAGKEHHA C TEIUIOBBIMH
HacocaMH «Boja-Boaa». CHCTeMbI TEeIUIOCHAOKEHH ¢ TEIUIOBEIMU HAacoca-
MH "rpyHT-BO31yX". IIpUMeHeHN e TEIUIOBLIX HACOCOB [T HHIMBHIYAIEHO-
ro TeruiocHabxerws. [IpuMeHeHHe TEIIOBBIX HACOCOB B CHCTEMAX LIEHTpa-
ITH30BaHHOIO TeII0CHa0KeH A
2. [Pazmen 2. Pacuer, npoekTrpo- Pacyer napokoMNpecCHOHHOrO TEIUIOBOrO Hacoca. Pacuer MapoKOMIIpec-
BaHiHe W NPUMEHEHHE TEIUIO-CHOHHOTO TeIUIOBOrO HACOCA C pereHepauyiell TEIUIOTHL. PacueT mapokoM-
HACOCHEIX YCTAHOBOK MPECCHOHHOTO TEIUIOBOTO HACOCA C PereHepaled TerUIoThl | Mepeoxiai-
renem. ITpumep pacyera mapoKOMITPECCHOHHOIO TETIOBOTO HACOCA C pere-
HepaLMel TeIUIOTH W ¢ pereHepalueli TeroTel 1 nepeoxuiagureneM. [1po-
exTHpoBarue THY nna cuctem terwtocHabkenns. BeiGop THY ms Tero-
cHabxkeHUs Tobes/ia xunoro goMa. Cpasuenne THY c anbTepHATHBHEIMH
CHCTEMaMM OToIUIeHHsA. OmpeleneHye ONTHUMANTBEHOTO TEIUIOBOTO pexKHMal
TerooOMeHHHKOB. PafoTa TemIoHacOCHOM yCTaHOBKH B HEPACUETHBIX pe-
pkumMax. [IpuMeHeHHe TeTIOHACOCHBIX YCTAHOBOK B NPOMBIILIEHHOCTH.
5.2.2. Copep:xanne J1abopaTOPHBIX 3aHATHH
N HaunmenoBaHue pa3zgea s
JAHCIHILIHHBI
1 2 3
1 [Pazpen 1.Tennosele Hacockr:  |[[IpHHIAN AEHCTBHS U YCTPOHCTBO TEILIOBOIO HACOCA. Omnpenenenne oTo-
kJaccH(UKalys, TEPMOIMHA- [TUTENEHOTO KO3(h(dHLHeHTa Ter10Boro Hacoca. OnpeieeH e TeIIoBo
MHYECKHE OCHOBBI, CXeMBI H  MOIIHOCTH TEIJIOBOTO HAcOca.
paboTa cucTeM TeruiocHabxkKe-
HMsl C TEIUIOHACOCHBIMH YCTa-
HOBKaMH
2 [Pazmen 2. Pacuer, npoextupo- MccrnenoBanne sdhekTHBHOCTH TENIOBOTO HACOCA B 3aBUCHMOCTH OT TEM-

HACOCHBIX YCTAaHOBOK»

BaHHE M TPHMEHEHHE TeIUIO-TepaTypsl ropa4eif Boael B cucTeMe oToruieHns. Hecnenosanue 3dgexTHp-
HOCTH paboThl TEIIOBOIO HACOCA C H3MEHEHHEM TEMIIEPATYPhI OKPYIKako-
et cpensl. Mcenenosanue sddexturHocTr paboTh! TETUIOBOTO HAacOCa ¢

a3JIMYHEIMH THIIAMH PagHaTOpPOB B CHCTEME OTOILIEHUSA




5.2.3. Conepixanue NpaKTHYECKHX 3aHATHIA

No HaunmenoBanue pa3aena .
* aHHe
JAHCHHILIHHBI aep
1 2 3
1. [Pasgen 1. TerutoBele HacOCEH: BX0IIHOE TECTHPOBAHHE.
KITACCHOUKALINS, TePMO/IHHAE- Teoperndeckue 0cHOBBI paGOThI TETUIOHACOCHOH YcTaHOBKH, CBOMCTBA
MHYECKHE OCHOBBI, CXEMBI H . . N-S 1 LeP.I
paGoTa cucTeM TemiocHabke- |*C1AAOHOCHTENEH ISl TEIVIOHACOCHO#H yeTaHOBKH. [Juarpammbr N-S u LgP-
HHSA C TEIUIOHACOCHBIMH ycTa_ U1 XJTanareHTOB TeIJIOHACOCHOH YCTaHOBKH. HOCTPOGHHG H paC'-IeT LHHUKIIa
HOBKaMH TETIOHACOCHOH ycTaHoBKH B T-S u IgP-h quarpammax. Dkcepretudeckuii
METOJ1 aHallu3a CHCTEeM TpaHcopmaimu TerwoTsl. Comoctasienue sdhdek-
THBHOCTH pabotel THY ¢ paiionHoit koTensHoM. Onpeenenye yaenbHbIX
sHeprozaTpaT U KIIJ[ XonommuisHOM K TEIOHACOCHOH YCTAHOBKH.

2. [Pasmen 2. Pacuer, npoekTHpo-PacueT MapoKOMITPECCHOHHOTO TEMUIOBOTO HACOCA (cxema Ne 1), Pacuer
BAHMC W NPUMEHEHHE TEIIO-NapOKOMIIPECCHOHHOIO TETUIOBOTO HACOCA C pereHepawMeit TeroTh! (cxe-
HACOCHBIX YCTaHOBOK» Ma Ne 2.). PacueT napokoMIIpecCHOHHOTO TeILIOBOro Hacoca C pereHeparii-

¥ TeTUIOTEI W NepeoxnaauTerneM (cxema Ne 3).

5.2.4. Tlepevenn y9eGHO-METOIUYECKOr0 O0eclevdeHAs IS CaMOCTOATENLHOM paboThl 00y~

HAaHIMHAXCH 110 JHCUHHMIIJINHE

O4nas ¢popma obydenus

HaumenoBanue paziena

YyebHo-meToanueckKoe

K1accH(pUKAIHS, TePMOIHHAMH-

ICHCTEM TeIU1ocHa0XeHus ¢ Ter-
ITOHACOCHBIMH YCTAaHOBKaMHM

W AHCHHITHHBI Conepxanue obecneueHne
1 2 3 4
1. [Pazpmen 1. TeruioBsie HAacOCEI: IIpopaboTka KOHCTIEKTa JAeKIHH [11, [31, [5], [8]

HUECKHE OCHOBBI, CXEMBI H pa60Ta

IToaroroBka K NpakTHUECKHM 3aHA-
THAM

Ioxrotorka k naGopaTopHEIM 3aHA-
THAM

[loaroToBka K HMTOrOBOMY TECTHPO-
BaHHIO

[ToaroToBKa K 9K3aMeHY

2. [Pasmen 2. Pacuer, npoektuposa-{IIpopaGoTka KOHCIIEKTa NeKIMit (1], [21, [4], [7]
HHE W INPHUMEHEHHe TeruloHacoc-IToroToBKa K NpPaKTHYECKHM 3aHs-
HBIX YCTAHOBOK THSIM
[ToaroroBka k nabopaTOpHBIM 3aHi-
THAM
Iloaroropka K MTOrOBOMY TECTHPO-
BaHHIO
[ToaroToBKa K 9K3aMeHy
3aounas popma obyuenns
Ne HanmenoBanne pasjgena Conepmamie YuebHO-MeTOAHIECKOE
- AHCIHIIHHBI obecneyenne
1 2 3 4

IPazgen 1. TermoBsle HACOCHL:
KJIacCH(HKALINA, TEPMOIMHAMH-

ICHCTEM TEIUIOCHAOKEHUS ¢ Ten-
UIOHACOCHBIMM YCTaHOBKAMH

MECKHEe OCHOBBI, CXEMEI H paGOTa

IIpopaboTka KOHCTIEKTa JIEKITHH [11, [31, [5], [6]
IMogroroBka K MPaKTHYECKAM 3aHs-
THIM

ITonroroBKa K HTOTOBOMY TECTHPO-
BaHHIO

TloATOTORKA K 3K3aMEHY




2. [Pasmen 2. Pacuer, npoekTHpoBa-IIpopaGoTka KOHCIIEKTA KM [11, [2], [4], [5]
HHE M MpUMeHeHHe TemnoHacoc-IloaroToBka K MpakTHYECKMM 3aHI-
HBIX YCTAHOBOK THAM

Ilogrororka k 1aGOPaTOPHBIM 3aHS-
THAM

[NoAroToBKa K HUTOrOBOMY TECTHPO-
BaHHIO

[ToproToBka K 3K3aMeHy

5.2.5. TeMbI KOHTpOILHBIX paGoT
"Pacuer a()(peKTHBHOCTH MaPOKOMIIPECCHOHHOTO TEILIOBOrO HACOCA H TEMIOHACOCHON YCTAHOB-
K"
5.2.6. TeMbI KypCOBBLIX POEKTOB / KYPCOBBIX padoT

Y4eOHBIM IIAaHOM HE IPEyCMOTPEHE
6. MeToauveckne yKa3aHHUs 1Sl 06YJAIOMHXCS 110 0CBOSHUIO AUCHHTLINHEI

Opraﬂmaunn AeATEJIbHOCTH CTYACHTA

Jexnus
B xoe JIeKUMOHHBIX 3aHATHH HEOOXONMMO BECTH KOHCIEKTHPOBAaHHME Y9eGHOro MaTepHaa, obparnaTe

BHHUMaHHE Ha KaTerOpUH, GOpMyTHPOBKH, PACKPEIBAIOLIME COMEP/KAHHE TEX WM HHBIX ABJICHHH M IIPOLIECCOR,
Hay4HbIe BBIBOABI M MpaKTHYeCKHe pekoMeHTaik. HeoGxoaumo 3ajaBarte NperoaaBaTeio yTOUHSIOUIME BO-
TPOCHI C LEJIBIO YSACHEHHS TEOPETHYECKHX MOJIOKEHHH, paspelleH s ClIopHeIX cuTyanuil. IlenecooGpasto gopa-
GaTbiBaTh CBOH KOHCMEKT JIEKIMH, Jeias B HeM COOTBETCTBYIOIIHE 3aITHCH M3 JIMTEPATyPhl, PEKOMEHIOBAHHOMH
peroxaBaTeleM | NpelycMOTpeHHOH yuebHOM mporpaMMoii.
IIpakTHYecKoe 3aHATHE

Pa6oTa ¢ KOHCTIEKTOM NEKINHif, MOArOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, MIPOCMOTP PEKOMEH[Tye-
Mot suTepatypsl. Ocoboe BHUMaHHE IPH 3TOM HEOOXOANMO 0GpaTHTh Ha COfiep/KaHHEe OCHOBHBIX IOJIOKEHHH H
BBIBOJIOB, OOBSCHEHHE SBIEHUH ¥ (HAKTOB, YACHEHHE NPAKTHYECKOTO NPHIOKEHUS PACCMATPHBAEMEIX TEOPeTH e
CKHX BOIIPOCOB.
JlaGopaTopHoe 3ansTHE

PaGoTa B COOTBETCTBHH C METOJMYECKHMY YKA3aHHS 110 BBIIOJIHEHHIO Tab0paTOpHBIX paboT.
\CamocToaTeabHas pabGora

CamocTosTensHas paboTa CTyAeHTa Hall yCBOCHHEM y4e6HOr0O MaTepHana 1o y4eOHOH TUCLHIUTHHE MOXKET
BBINOJIHATECSA B MOMEIICHUAX JUIA CAMOCTOATENBHBIX paboT, a Takke B JoMallHuX ycnoBusx. Comepikanue ca-
MOCTOSTENIEHOH paboTel CTyaeHTa omnpenendercs y4eOHOMH IporpaMMON THCIIMIUIMHEL, METOMYECKAMH MaTEPH-
anamH, 3aJaHHsIMH H YKa3aHHAMH ITPEeToIaBaTersl.

CamocTtosTensHas paboTa B ayIHTOPHOE BPEMS MOKET BKITIOYATh:
KOHCIIEKTHPOBaHHUE (COCTABIEHHE TE3UCOB) JIEKIIHIA;
BBITTOJIHEHHE KOHTPOIbHBIX paborT;
paboTy co CIIPaBOYHOM ¥ METOJHYECKOl THTEPATYPOA;
paboTy ¢ HOpMaTHRHEIMH IIPAaBOBBIMH aKTAMH;
y4acTHe B TECTHPOBaHHH H JIp.
CamocTtosTensHas paboTa BO BHeayJHTOPHOE BPeMs MOKET COCTOATh H3:
— IIOBTOpPEHHE JIEKLIHOHHOIO MaTepHaa;
— TOATOTOBKH K CeMHHAapaM (NpaKTHHeCKUM 3aHSTHAM),
— H3y4eHMs yueOHOH M Hay9IHOH THTEpaTypBhI;
— M3YYEHHA HOPMATHBHBIX IIPABOBBIX AKTOB (B T.4. B 3JICKTPOHHEIX Ha3ax JaHHBIX);
— PpelIeHHs 3a/5a4, BEIAaHHBIX Ha [IPAKTHYECKHX 3aHATHSX,
— IIOATOTOBKH K KOHTPOJILHBEIM paboTam, TECTHPOBAHMIO H T.II.;
— BBIJCJICHHC HauboJlee CIOKHBIX U HpOGJ‘ICMH.BIX BOIIPOCOB IIO HBy'-IaeMOﬁ TEeME, NOITYyUCHHE paS'BHCHeHHﬁ H|
peKOMeHIalMi 10 JaHHBIM BONIPOCAaM C MpenoAaBaTe/ MU Kaheapsl Ha X eXKEHEIeIbHBIX KOHCY/IbTAIHIX.

— TIPOBEAEHHE CAMOKOHTPOJIA ITyTEM OTBETOB Ha BOTIPOCHI TEKYIIET0 KOHTPOJIS 3HAHHH.

KonTponbnas pa6ora

I

|
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Teoperiueckas M NpakTHYeCKas YAaCTH KOHTPONBHOM paGOTHI BHITIONHAIOTCS 1O YCTAHOBIEHHBIM TeMaM
(BapHaHTaMm) ¢ KCMIONB30BAHMEM NPAKTHUCCKHX MATEPHANIOB, ONYUEHHBIX HA TPAKTHYECKHX 3aHATHAX H TpH
NIPOXOKICHHH NPAKTHKH. K ka0l TeMe KOHTpO/IbHOM pabOoTE peKOMEHyeTes IPMMEpHEIH MepeueHs OCHOB-
HBIX  BOTIPOCOB, CIHUCOK HEOOXOIMMOH suTepaTypbl. Heo6X0MMMO H3y4HTb JHTEpaTypy, PeKOMEHIYEMYIO Ti
BBITIOTHEHHsA KOHTPOJIBHOM pa6oTel. UTOOR! MoJTHEe pacKphITE TeMY, ClIEyeT HCIIOIB30BATh AOTIONHHTE/BHbIE HC-
TOYHHKH M MaTepHalbl. MHCTpYKIHA TI0 BBINOHEHHIO KOHTPOJIBHOH paboThl HAXOMWTCS B METOIMYECKMX MaTe-
pHAJIaX 0 AHCLMIUTHHE.

IToaroroBka Kk 3K3aMeny
IloAroToBKa CTYAEHTOB K SK3aMeHY BKITFOUAET TPH CTAIHM:
— camocTosTenibHas paboTa B TeueHHE yueGHOTO roaa;
— HEIOCPe/ICTBEHHAs [IOArOTOBKA B IHH, IPEIIECTRYIOIIHE 3K3aMeHY;
— TOArOTOBKA K OTBETY Ha BONPOCHI, COJIEp KalllMecs B buere.

7. ObpazoBaTe/IbHEIE TEXHOJIOTHH

Ilepeyenb 06pa3oBaTeNbHBIX TEXHOTOTHH, HCIOMB3yEMBIX IPH H3YIeHHH [ACHHUILTHHEET «Ter-
JIOHACOCHBIE TEXHOJIOTHHY

TpamunuonHkIe 06pa3oBaTe/ibHbIE TEXHOJIOTHH

Iepeders 06pa3oBaTebHBIX TEXHOIOTHH, HCIIOIb3YEMEIX TIPH H3YUeHHH JUCIHAIUMHEL «Ter-
JIOBBIC HACOCEL) IMPOBOIATCA C HCIIOMB30BAHHEM TPAJUIHOHHBIX 00pa30BaTeIbHEIX TEXHONOTHI OpHeH-
THPYIOIIKECS Ha OPraHK3alKio 00pa30BaTeIbHOTO IPOTECea, IPENONATAONIYIO IPAMYIO TPAHCIIAIHIO
3HaHWH OT TIpernojaBareNs K CTYAEHTY (IPEHMYINECTBEHHO HA OCHOBE OOBICHHTEIBHO-
MJUTIOCTPATHBHEIX METOJOB 00y4eHN ), yaeOHas IeATebHOCT CTY/I€HTa HOCHT B TAKHX YCIIOBHSX, KAK
IpaBHJIO, PeNPOAYKTUBHEIN Xapakrep. DopMbl yd4eOHBIX 3aHATHI ¢ HCIIONB30BAHHEM TPaIHIHOHHBIX
TEXHOJIOTHIA:

Jlexius — IOCIEAOBATENBHOE H3NOXKEHHE MaTepyana B JUCHHILTHHAPHON JIOTHKE, OCYIIECTBIIs-
€MO€ IPEUMYIINECTBEHHO BepOATbHBIMU CPEICTBAMH (MOHOJIOT IPETIOIaBaTes).

IIpakTHYeCcKre 3aHATHI— 3aHATHS 110 PEMIEHHIO PA3THIHBIX IPHKIIAIHEX 38784, 00pasibl KoTo-
PBIX OBUIH [IaHBI HA JIEKIHAX C IPHMEHEHUEM Pas3IMYHBIX 06pa30BaTeIbHbIX TEXHOTIOT L. B uTore y Kax-
Ioro 00y4aromerocs MokeH GbITh BHIPabOTAH ONpeNeeHHEH IIPodeCCHOHATBHEL MOIX0M K PeIeHHIO
Ka)KIOHM 3a/1a4d U HHTYHIHS.

JlaGoparopHoe 3aHsTHE — OpraHm3aius y4eGHOH paGoTEl ¢ peaNTbHBIMH MaTepHalbHBIME ¥ HH-
(opManuOHHEIME 06BEKTaMH, SKCIEPHMEHTATBHASA paboTa ¢ AHAIOTOBEIME MOJIEISAMH peanbHBIX 00BEK-
TOB.

HHTepakTHBHbIE TEXHOJIOIHH

Io mucrruine « TemmoHacoCHEIe TEXHOIOTHIY JIEKIHOHHBIE 3aHATHS IPOBOJSTCS C HCIIONB30-
BaHHEM CIICAYIOIIMX HHTEPAaKTHBHBIX TEXHOJIOTHH:

Jlexuus-Bu3yanusanys - NpejCTaBisieT co60H BU3yanbHyI0 (GOPMY HOAAYH JIEKIHOHHOTO MAaTe-
puana cpeactsaMud TCO HIH aylHOBHIEOTEXHUKH (BHUAEO-TeKIH). UTeHHe TAKON JIEKIMH CBOMUTCH K
Pa3BEPHYTOMY HIIM KPaTKOMY KOMMEHTHPOBAHHIO IPOCMATPHBAEMEIX BH3YalIbHEIX MATEPHAIOB (B BHC
cxeM, Tabmun, rpados, rpadukos, Mozenel). JIeKIHsI-BH3yaIH3aIMs TOMOTaeT CTYAEHTaM Mpeobpaso-
BBIBATh JICKIIHOHHBIA MaTepHal B BU3yalbHYIO (OpMy, 9TO CHOCOOCTBYET GOPMHPOBAHHIO Y HHX IPO-
(hecCHOHANBHOrO MBIIUICHAS 3a CYET CHCTEMAaTH3allUy U BBIIETEHHS HaHOOIee 3HAYMMBIX, CYIIECTBEH-
HBIX 3JIEMEHTOB.

lo mucrmmmine «TemioBsle HACOCKHD) Ta00PAaTOPHbIE W NMPAKTHYECKHE 3aHATHSA TPOBOMITCS C
UCIIOJIE30BAaHUEM CIIEAYIONIMX HHTEPAKTHBHBIX TEXHOJIOIHH:

PaboTa B MajbIX Ipynmax — 5T0 OJfHA M3 CaMBIX MOMYSAPHLIX CTPATErHi, TAK KAaK OHA JAeT BCEM
oby4aromuMcs (B TOM YHCITE H CTECHHTEILHBIM) BO3MOKHOCTL YYACTBOBAaTh B PabOTe, MPaKTHKOBATH
HAaBBIKH COTPYHHYECTBA, MEHIIMIHOCTHOrO OOIIEHHS (B YACTHOCTH, YMEHHE aKTHBHO CIIyIIaTh, BEIpaba-
THIBaTh 00lllee MHEHHUE, pa3spenIaTh BOSHUKAIOINUE pasHoriacus). Bee 5To "acTo GhIBaEeT HEBO3MOIKHO B
60JIBIIOM KOJUIEKTHBE.

8. Yuebno-meToauyeckoe H HHGOPpMATHOHHOE obecnedenne JUCIHILTHHbI
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8.1. Ilepedens OCHOBHOH M JOMOJIHHTEJIbHON ydeGHOH JHTEpPAaTypbl, HEOOXOAHMOH ISt
0CBOEHHUS JHCIHILIHHBI
@) OCHOBHAA y4eOHAaA Tumepamypa:
1. Amxacos A. B., Anmumaes M. T'., Anmxacosa JI. A., Kaiimapazos A. I'., Pamazanos M. M. Ocsoenue
HU3KOTIOTEHIMAIBHOTrO Te0TepMaIbHOTo Terta: Mororpadus.: [Tox pemakmueii: @opros B.E. — M.: Us-
natenscTBO Bo @u3mariut, 2012, — 278 ¢. [DnekTpoH, pecype]: Pexum noctyma:
https://biblioclub.ru/index.php?page=book_red&id=457677&sr=1]/lata obpamenns: 25.05.2019.
2. Illepenko A. I1., ABanecos B. M. Hay4HO-IIpakTH4YECKHE OCHOBBI SHEProCcOeperaromix TEXHOJIOTHH. -
M.: Uznarenscteo MUDD, 2009. — 112 ¢. [DnektpoH, pecype]: Pexum moctyma:
https://biblioclub.ru/index.php?page=book_red&id=336040&sr=1 Jlara obpamenus: 25.05.20 19.
3. Bymyes B. B., Tpounxuii A. Duepreruka - 2050 - M.: M3narensctso Dneprus, 2007, - 72 c. [nek-
TpoH, pecypc]: Pesxum noctyna: https://biblioclub.ru/index.php?page=book_red&id=58367&sr=1 Jlara
o6pamenus: 25.05.2019.
4. 10. 1. Cubuxun, M., 0. Cubuxun. HerpaguuuoHHbe # BO30GHOBIAEMbIE HCTOTHHKH SHEPTHHU: YIe0-
Hoe mocobue. — 2-¢ m31. —M.: UsparensctBo KroPyc, 2012. — 240 ctp.
5. JlauHo, A. A. VicrisITanHe TapoKOMIIPECCOPHOTO TEIIOBOTO HACOCa : y4eOHO-MeTOANIECKOe Mocobue /
A. A. [l3uHo, A. A. Mansmes, O. C. Manunnna. — Canxt-IlerepOypr : Yrusepcurer UTMO, Hucru-
TyT Xornoza i 6uorexuosnorai, 2015. — 31 ¢. — ISBN 2227-8397. — TekcT : 91eKTPOHHBIH /l Dmex-
TpouHO-6u6mMoTeynas cucteMa IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/66488.html
(nara obpamenus: 06.12.2019). — Pexum goctyna: mis asropusup. [lonssoBatenci
6. TerIOBBIE ¥ KOHCTPYKTHBHEIE PACUETHI XOJIOAMIBHEIX MAIlIHH, TEIIOBLIX HACOCOB H TEPMOTPAHCHOP-
MaTopos. YacTs 2. PacueT poTOPHBIX KOMIIPECCOPOB XOMOMUIBHBIX MAIIKH | yaeOHOe nocobue / A. H.
Hockos, B. 1. ITexapes, A. A. Mansuues [u ap.]. — Canxr-Iletep6ypr : Yausepeurer UTMO, 2016. —
95 ¢. — ISBN 2227-8397. — TeKeT : 51eKTpOHHELH // DnexkTponHo-6nbmoteunas cucrema [IPR BOOKS
: [caitt]. — URL: http://www.iprbookshop.ru/68183.html (1ata o6pamenns: 06.12.2019). — Pexum mo-
CTyIa: IS aBTOPU3UD. MOJIb30BaTENICH
6) dononnumensHaA yuebHan numepamypa:
7. Canos A. T, Lismaesa A. A. TIpoeKTHpOBaHHE OTOIUTEIBHO-IIPOU3BO/ICTBEHHOM KOTENBHOM: yieOHOoe
noco6ue. — Camapa.: Mznarenscreo CTACY, 2014. - 118 c¢. [OnexTpoH, pecype]: Pexxum focryna:
https://biblioclub.ru/index.php?page=book_red&id=438333&sr=1 [lata obpamenus: 25.05.2019.
8. Vi6paes A. M. , ®upcosa 0. A. , Xamunymmia M. C.,Xucamees W. I'. XonoquibHas TeXHONOTHS TH-
IeBOH IPOMBIIIIEHHOCTH: YaebHoe mocobue. — Kazans.: M3narenscto KI'TY, 2010. - 125 c. [Omex-
TpoH, pecype]: Pesxum mocryma: https:/biblioclub.ru/index.php?page=book_red&id=258928&sr=1 Jlara
obpamenus: 25.05.2019.
9. JlauHo, A. A. TeIUIoBEIe HACOCH M TEPMOTPaHC(OPMATOPE! : yuebHO-MeToIecKoe nocodue / A. A.
Tauno, O. C. Maymuanna. — Cankr-Iletep6ypr : Yausepcuter UTMO, 2015. — 68 ¢. — ISBN 2227-
8397. — TexcT : 2NMEeKTPOHHELH // DnekTponHo-6n6moTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/68184.html (nara o6pamenus: 06.12.2019). — Pexnm moctyna: 1uis aBTOpH-
3UD. [I0JIL30BATENIEH

8) nepeueHs y4etH0-Memoou1ecKozo o0ecnedeHun:

1. Mertoauueckoe ykazaHHe. 3ajaHHe 1O BapMaHTaM K KOHTpONBHOH pabore "Pacuer sddexruBHOCTH
IAPOKOMIIPECCHOHHOTO TEIIOBOTO HACOCA M TEIUIOHACOCHOM YCTAaHOBKH' 1O juciuIUHHe "Ternosbie
Hacocs"13.04.01 TemnosHepreTHka | TEIUIOTEXHHUKA (IPOGHIL MOATOTOBKH: "DHEPreTHKa TeIIOTEXHO-
noruit"). AVICH, 2014 r. 22 crp. [Dnextpos, pecype]: Pexum noctyma: http:/moodle.aucu.ru lata ob-
pamenus: 25.05.2019.

2. JlaGopaTOpHBIH MpPakTHKyM [0 IHCHMIUIMHE "TeroBele HAcOCH" MO HANPABICHHIO NOATOTOBKH
13.04.01 TemnoSHEPreTHKa M TEIUIOTEXHHWKA (IPOQWIL MOATOTOBKA: "DHEPreTHKa TEIIOTEXHOIOTHIA").
AVICH, 2014r. 30cTp. [Dmektpon, pecypel: Pexum nocryma: http://moodle.aucu.ru Jlata obpamienms:
25.05.2019.
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8) nepe4erb OHAAUH Kypcos:

1. Omaita Kype o mucrummee « TemnonacockHsle TexHOnorum» https://www.evan.ru/news/35188/

8.2. Ilepedens HE0GXOAUMOro JHIEH3HOHHOIO U CBOOOIHO pacmpocTpaHAeMOro NporpamMmm-
HOTo ofecnedeHHs, B TOM YHC/IE 0T€YeCTBEHHOr0 NMPOA3BOACTEA, HCII0/IL3YEMOT0 NIPH OCYIecTBIIe-
HHH 00pa30BaTEeJILHOr0 Mpoiecca Mo THCIATIIHHE

1. 7-Zip

2. Office 365

3. Adobe Acrobat Reader DC.

4. Internet Explorer.

5.Apache Open Office.

6. Google Chrome

7. VLC media player

8.Azure Dev Tools for Teaching

9. Kaspersky Endpoint Security

8.3. Ilepeuens coBpeMeHHBIX NpodeccHOHATBHBIX 023 NJaHHBIX H HH(OPMALIHOHHBIX CIIpa-
BOYHBIX CHCTEM, IOCTYIHBIX 00yIal0MUMCH NIPH 0CBOSHHH THCIHILTHHBI
1. DnexTponHas HHPOPMATHOHHO-06pa3oBaTeNnbHas cpefia Y HUBepCHTETa:
(http://edu.aucu.ry, http://moodle.aucu.ru)
2. «DiexTpoHHO-6HOMMOTe Has cucTeMa «Y HuBepcHTeTcKas Gnbmrorexay (https:/biblioclub.ru/)
3. DnekrponHo-6ubmMoTeuHas cucreMa «IPRbooks» (www.iprbookshop.ru)
4. Hayunas snextponnas 6ubnuoreka (http://www.elibrary.ru/)
5. Koncynprant+ (http://www.consultant-urist.ru/)
6. DeaepanbHbI HHCTHTYT IpoMbIUIeHHOH cobcTBerHoCTH (hitp://www] fips.ru/)
7. INatentnas 6a3a USPTO (http://www.uspto.gov/patents-application-process/search-patents)

9. OnHcanne MaTepPHAILHO-TEXHHYECKOi 6a3bl, He0OX0IHMOH /15l OCymecTBIeHHs 00pa3o-
BATEJbHOIr0 Mpomecca Mo JHCIHHILIHHE

Ne HauMeHnoBaHHe cnenHaIbLHbIX MMOMeIe-

OcHAIMEHHOCTH CHEeNHAJBLHBIX IOMeENe-

3AHATHH:

414006, r. Actpaxans, nep. lllaxtepckuit / yi
J1.Toncroro/yn. CegeHosa, 2/29/2
aynuropud Ne 103, Ne301, Ne202, Ne303, Ne201.

n/m HHH ¥ MOMeIeHHH AJIsl CAMOCTOATEb- HHHA H ]IOMCI]IBHP[ﬁ I CaMOCTOATEIbLHOH
HOii paboThI paboThI
1 VueOHasd aymuTopHs i HpoBedeHHA YydYeOHBIX Ne103

Kommnext yae6H0it Mebenu

KoMmmsioTeps! — 6 mT.

KoMmnext y4eGHo-TabopaTopHOro 060pyA0BaHHA
«HeTtpaguipioHHEIe ¥ BO30OHOBIAEMBIE HCTOYHUKH
SHeprumn» « TerioBoi HaCOCH

[NepeHocHON MyNbTHMEIHMHHEIA KOMILIEKT
Ioctyn k wHMOPMaLHOHHO-
TeJleKOMMYHHKAIIMOHHOM ceTn «HuTepreTy

Ne301
Kommuext yuebrol mebenn
IMepeHOCHOH MYJNBTHMEIMHHEIH KOMILIEKT
JocTyn k nHGOpMAITHOHHO-
TeNeKOMMYHHUKaIMOHHOH ceTH «HMHTEpHET»

Ne202
Kommnekr yqebHo# Mebenu
[MepeHOCHOM MYyNBTHMEIHIHBIH KOMILIEKT
Hoctyn x uHGOPMalHOHHO-
TeJleKOMMYHHKaIHoHHOM ceTr «MHTEpHETY

Ne303
Kommext yueGHoi Mebenn
ITepeHocHO# MYJNbTHMEIUHHBIA KOMILIEKT
JocTyT K HHGOPMaLHOHHO-
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TeJIeKOMMYHHKAIMOHHO#H ceTn « MHTEepHETY
Ne201

Kommnekt yaeGHo#i MeGenn

TlepeHocHOH MyIETUMEIHHHBIH KOMILIEKT

HocTyn x HHOOPMAIHOHHO-

TeleKOMMYHHKalIHoHHOM ceTH «HuTEepHETY

2 IMoMereHHe IS CaMOCTOATENBHON paboThL: Ne201

Kommnext yaefHol mebenn

414056, r. Actpaxanb, yn. Tarmmesa, 22a, aynu- | KommeroTeps! -8 mr.

Topuu Ne201, Ne203; Hoctyn k mHGOpMAaLHOHHO-
TeJIEKOMMYHHKAIMOHHOH ceTr «J{HTepHETY

414056, r. AcTpaxanb, yn. Tatumesa, Nel8 a, mu- Ne203

tep b, 6ubnuoTexa, YHTAIBHBIN 3a11. Komnnekr yaebHoit mebenn

Kommeioteps! -8 mr.

JocTyn K HHPOPMAIHOHHO-

TeNeKOMMYHHKALHOHHOH ceTH «MHTepHET»
OuOIHOTEKA, YHTABHBIH 3271

KommrexT yueGHol Mebenu

KommeroTeps! -4 mrT.

Hoctym K HHGOPMALMOHHO — TeNIeKOMMYHHKALIHOH-

Ho# cetd «MHTepHET»

10. OcobennocTd opranu3anui o0y4eHds N0 THCHHILVIMAE «TenIoHacocHbIe TEXHOJIOTHI»
ISl HHBAJHI0B H JINI] ¢ OTPAHUYEeHHBIMH BO3MOKHOCTAMH 310POBbH

Jlns oOydaromuXces U3 YHC/ia WHBAIH/IOB U JIHI] C OTPAaHHYEHHBIMHM BO3MOMKHOCTAMH 310POBbBS
Ha OCHOBAaHMH IHCHMEHHOIO 3asBJICHHs MHUCIUIUIMHA «TelnoHacoCHblE TEXHOJIOIHHY» pPEAU3yeTCs C
Y9E€TOM OCOGEHHOCTEH MCHXO(DH3WIECKOTO PA3BUTHS, HHIMBHIYAIbHBIX BO3MOXHOCTEH H COCTOSHHS
37I0POBbs (J1aJiee — HHAUBHIYATBHEIX 0COOEHHOCTEH).
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JIueT BHeceHM s I0NIOTHEHHI U H3MEeHeHMil
B pa0odyio mporpaMmy y4e0HOM IHCIHILIHHBI

TensioHACOCHBIE TEXHOJIOTHH
(MaMeHOBaHHE THCLIHIUTHHEL)

Ha 20_ - 20__ y4eOHbIii roa

PaBowas nporpamMma nepecMoTpeHa Ha 3acenanny Kabenps «IHMKeHePHbIE CHCTEMBI M SKO0JIOTHSD,
npoTokon No 0T 20

3aB. xadenpoit

/ /
YUEHAA CTENEHE, YHEHOE 3BaHHE MOJINTHCH H.O. ®amunus
CocraBuTenH U3MEHEHHH U IOTTOIHEHIN:

/ /
Y4€Has CTENeHb, Y4EHOE 3BaHHE TIOJIITHCH H.0. ®amunus

/ /
y4€Had CTEMECHB, YHEHOE 3BaHHE MOJIMHCE H.0. damumus
Hpencena’rema METOAUYECKON KOMHCCHH

/ /
y4€Has CTereHb, Y3EHOE 3BaHHE TIOMIHCE H.0. Qamunus

« » 20
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PEINEH3USA
Ha pab04y10 NpOorpamMMy, OLNEHOYHbIE H METOAHYECKHE MAaTEPHAJIBI 110 TUCIUILIHHE
«TennoHacoCHBIE TEXHOTOTHI
OIIOII no HanpaB/JAeHHIO OATOTOBKH
13.04.01 «Ten/io3HEepreTHKA H TEIJIOTEXHHKA,
HAIPaBJIeHHOCTH (MPoHIbL) «IHEPreTHKA TEIIOTEeXHOJI0r HiD»)
10 MPOrpaMMe MarucTpaTypbl

Tarupom @acxumunoBnuoM IllaMCyaUMHOBEIM (Hajiee IO TEKCTY pEIEH3EHT), IIPOBENEHA
peneH3usa paboyedl INPOrpaMMbl, OLEHOYHBIX M METOAHICCKUX MATEPHAIOB 110 JUCIHIUIMHE
«TemnonacocHsle TexHonorum» OIIOII mo nanpasnenuto nmoaroroeku 13.04.01 «TemmosHepreTuka u
TEIUIOTEXHHKAY», [0 IPOrpaMMe Marucrparypsl, paspaboranHoii B [AOY AO BO «AcrtpaxaHCKHit
rOCY/apCTBEHHEIH apXUTEKTYPHO-CTPOUTEIBHBIN YHUBEPCUTET», Ha Kadenpe «MmKkeHepHbIe CHCTEMEI
1 3K0JI0rus» (pa3paboTunku — cr. npenoaararens P.B. Mykanos)

PaccMoTpeB mpencTaBieHHBIE HA PELEH3WIO MATEPHANBI, PELEH3EHT MPHIIET K CIETYIOIHM
BBIBOJIAM:

Ilpenparnennas pabodas mporpaMma y4deOHOM IMCHHIUIMHBI «TeIUIOHACOCHBIE TEXHOIOTHED
(manee mo Texcty IIporpamma) cootBercTByeT TpeboBarusM @I'OC BO 1o HanpaBieHHIO TOATOTOBKH
13.04.01 «TemnosHepreTHka ¥ TEIUIOTEXHHKa», YTBEPXKIEHHOTO NpHKa3oM MwuHHCTEpCTBA
oOpaszoBanus u Hayku Poccuiickoit @emepanuu ot 28.02.2018 No 146 u 3aperucTpHpOBAaHHOTO B
Munrocte Poccun 22.03.2018 Ne 50472.

[Ipencrasnennas B IlporpaMMe akTyanbHOCTH y4eOHOH IWCIHIUIMHBI B PaMKaxX pealH3al(HH
OIIOII He moUIekUT COMHEHHIO — IUCIIHILTAHA OTHOCHTCS K yacTd O T/], «DaxkyabTaTHBEI»

Ilpencranennpie B Ilporpamme memu y4eOHOM INUCIHUIIIMHEI COOTBETCTBYIOT TPEGOBAHHAM
@I'OC BO nanpasnernus noarotosku 13.04.01 «TemnosuepreTHka U TEIIOTEXHHKAY, HAIIPABIEHHOCTE
(mpoduins) «JHEpPreTHKA TETNIOTEXHOIOTHIY,

B coorsercteuu ¢ IIporpammoii 3a quenumumHoi « TemionacoCHbIe TEXHOIOTHIY 3aKperIeHs!
JIBE KOMIIETEHIIHH, KOTOPBIE PEali3yIOTCs B 00BABICHHBIX TPeOOBaAHHUSIX.

Pesyneratel oOyueHms, npencraneHHEBle B [IporpamMe B KaTeropusix 3HaTh, YMETh, HMETh
HaBBIKM COOTBETCTBYIOT CHEHH(HKE H COAEPKaHHIO JHCIUIUIHHBI H JEMOHCTPUPYIOT BO3MOJKHOCTE
IIOJTy4EHUS 3asABIICHHEIX PE3YJILTATOB.

Vuebnas mucrummuHa «TemnoHacoCHBIE TEXHOJOTHH»  B3aMMOCBS3aHA C  IPYIHMH
mucnummaamMy OIIOIT o ranmpasiaermo moaroroBku 13.04.01 «TemnnosHepreTHKa U TETIOTEXHUKA Y,
HanpaBlIeHHOCTh (mpoduib) «OHEpPreTHka TEIUIOTEXHOIOTHHU» W BO3MOMKHOCTH JyONUpOBAaHHUS B
CONIEP’KAHUH HE BhISIBIICHA.

IIpencrasnennas IIporpaMMa mpearnosaracT HCIONB30BAHAE COBPEMEHHBIX 00pa30BaTeNBHBIX
TEXHOJIOTHH @pM pealM3allid pa3IM4YHBIX BHAOB yueOHOM paborsl. DopMbl 00pa3oBaTebHBIX
TEXHOIOTHH COOTBETCTBYIOT CIIEIH(HKE TUCITHTLIHHEL.

IIpencrasnennsle u onucaHHble B [IporpamMme GopMEI TEKYIIEH OLEHKH 3HAHHHA COOTBETCTBYIOT
cnenuUKe TUCIUIUTHHEI U TPeOOBAHUAM K BBITYCKHHKAM.

IIpomexyTodHass  aTTecTalMs 3HAHHH  MarWcTpa, [pemdyCMOTpeHHas  IIporpamMmoi,
ocymecTsiseTcs B popme sxzaMera. @opMEl OLIEHKH 3HAHMH, IpeacTaBieHHble B Pabouelt mporpamme,
COOTBETCTBYIOT ClielM(HKE TUCIUILIHHEI ¥ TPeOOBAHUIM K BBITYCKHHKAM.

Y4ebro-MeToauueckoe oOecTiedeHe QUCLMIUIHHEL MIPEJCTARIEHO OCHOBHOM, JOMOIHHTEIBHOM
JHTEPATypOH, HHTEPHET-pecypcaMH H coorBercTByeT TpeboBanusm PI'OC BO nHanpaBneHus
noarotoBku 13.04.01 «TenmosnepreTuka u TEIUIOTEXHUKAY, HAIPABIEHHOCTH (IPoGHIIb) « DHEPreTHKA
TEIUIOTEXHOJIOTHH .

MatepransHo-TexHHUeCKOE 00ecniedeHre cooTBeTcTBYeT TpeboBanmsM ®I'OC BO HampasneHus
moaroroBku  13.04.01 «TennosmepreTrka U TEeNIOTEXHWKAa» H  croenuduKe JHCLUILIHHEL
«TennonacocHbIe TEXHOJIOTHH » U 00ecIeYnBaeT UCIIOIB30BaHUE COBPEMEHHBIX 00pa30BaTEbHEIX, B
TOM UHCJIE HHTEPaKTUBHEIX METOJIOB 00yUeHus.



IIpencraBneHHBlE Ha PpEHEH3HIO OLEHOYHBIE M METOIAMYECKHE MATepHAIbl HAIpaBlIeHHA
noarotoBku 13.04.01 «TemnosHepreTdka ¥ TEINIOTEXHHKA», pa3paboTaHEl B COOTBETICTBHH C
HOPMAaTHBHBIMH [IOKYMEHTaMH, IIpEACTaBICHHbBIMH B mporpamMme. OIEHOYHBIE M METOLUYECKHE
MaTepHahl [0 TUCHHIITHHE « TerIoHacoCHbIE TEXHOIOTHID TIPeIHA3HAYCHBI UL TEKYIIEro KOHTPOJII
U TIPOMEKYTOIHOH arTecTaldy W NpPEeICTaBIAIOT co00M COBOKYIIHOCTh pa3paboTaHHBIX Kadeapoi
«HXEHEPHBIE CHCTEMBI U 9KOJIOTHSA)» MaTEPHAJIOB AT YCTAHOBIEHHS YPOBHS H Ka4eCTBA JOCTHIKSHHS
00yJaroIUMHuCs Pe3yJIbTaTOB 00yUEHHS.

3aja4aMi OLEHOYHBIX H METOJMYECKHX MaTepHalOB SBIIETCS KOHTPOJh H YIIpaBlIcHHE
IPOLECCOM OCBOEHHSA 00YYarOIMMHICs KOMIIETEHIIUH, 3asIBICHHBIX B 00pa30BaTeIbHOM IpOrpaMMe IIo
AaHHOMY HanpaBieHHio noarotoska 13.04.01 «TemnosnepreTnka i TEIIOTEXHUKAY, HATIPABIEHHOCTh
(mpoduik) «DHEPreTHKa TEIIOTEXHOIOTHIAY,

OneHouHble M METOINMYECKHE MAaTEpPHANBI 110 IHCHHMIUIHHE «TemnoHACOCHBIE TEXHOJIOTHH »
IpPEe/ICTaBICHBl: BOMpOCAMH K DK3aMEHY, BOIPOCAMH K BXOJHOMY W HTOTOBOMY TECTHPOBAHHIO,
3a7jaHHeM K KOHTPOJIbHOH paboTe, TeMaTHKa 1a00paTOPHBIX 3aHITHH.

JlanHBIE MaTepHaIbl O3BOJIIOT B ITOITHON Mepe OLEHHTh Pe3yIbTaThl 00yYeH s 110 JUCIUTITHHE
«Temnonacocusie Texnonoruu» B AIACY, a Takke OLEHHTh CTeleHb CHOPMHPOBAHHOCTH
KOMIIETEHITHH,

OBIIIME BBIBOIbBI

Ha ocHoBanMu MPOBENCHHOH PENEH3MH MOXKHO CHENaTh 3aKIF0UCHIE, YTO XapakTep, CTPYKTYpa,
comepkanue pabodel NPOrpaMMBl, OLEHOYHBIX M METOAWYECKHX MATEPHANIOB IMCIHIIIHHEI
«Tennonacocusie Texuosorum» OITOII mo Hanpasrenuio moarotoeks 13.04.01 «TemmosnepreTnka u
TEIUIOTEXHUKaY, TI0 IPOrpaMMe MaruCTpaTypel, paspaboTanHas cT. npernogasarerieM Mykanoeemm P.B.
cooTBeTCTBYIOT TpeboBanusmM ®PI'OC BO, coBpemeHHBIM TpeGOBaHHSIM OTPACIH, PHIHKA TPYyI4,
IpOo(ECCHOHANBHBIX  CTAHAApPTOB HampasieHHss mnoarotoBkd 13.04.01 «TemnosHepreTHka u
TCIJIOTEXHUKA), HAIpPaBIEHHOCTs (OpoGhHIb) «DHEPreTHKa TEIUIOTEXHOJOTHH» H MOrYT OBITh
PEKOMEHI0BAHBI K UCIIOJIB30BAHHIO.

Penenient:
Japextop, OO0 «HITPD «Apranons
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PEINEH3USA
Ha pabo9ylo MporpaMmy, OlleHOYHbIE U METOAHIECKHE MATEPHAJIBI 110 AUCIHIIHHE
«TennoHacoOCHbIE TEXHOJIOTHI
OIIOII no HampaBJIEHHIO OATOTOBKH
13.04.01 «TeniodHEpreTHKA H TEMJIOTEXHHKAY,
HANpPaBJECHHOCTDh (MpPoHIL) «IHEPreTHKA TEII0TEXHOJIOTHI»
[0 IPOrpaMMe MarucTpaTypbl

AnstytauHoBo# IOnnei AMupoBHOH (Iajee II0 TEKCTY PELEH3EHT), IPOBeeHa pelleH3nd paboyeit
[POrpamMMbl, OIEHOYHBIX H METONWYECKHX MAaTEpHAIIOB [0 MJHCHHIUIHHE  «TeIIOHACOCHEBIE
texnonorum» OITOIT o ranpasnenuio moarotosku 13.04.01 «TemnosHepreTHKa H TEIIOTEXHHKAY, 110
IporpaMMe MarucTpaTypsl, paspaboranHod B 'TAOY AO BO «AcTpaxaHCKHH TOCYIapCTBEHHBI
apXHTEKTYPHO-CTPOUTENLHBIH yHUBepcUTeT», Ha Kadenpe «MHKeHepHBIE CHCTEMBI H 3KOJIOTHS»
(paspaborumku — cT. mpenoaasarens P.B. Mykanos)

PaccmoTpeB mpeicTaBneHHBIE Ha PEIEH3UI0 MATEPHUAIIBI, PEIEH3CHT MPHIIET K CIETYIOIIHM
BBIBOJIAM:

[Ipenesasnennas pabouyass mporpamMma ydeOHOH AMCIUIUIHHBI «TeIIOHACOCHBIE TEXHOIOTHH»
(manee o Texcty IIporpamma) cootBeTcTBYeT TpeboBanusm ®I'OC BO mo HampaBIeHHIO TOATOTOBKH
13.04.01 «TemnosHepreTHka M TEIUIOTEXHMKA», YTBEPXKACHHOIO MPHKAa30M MHUHHCTEpPCTBA
obpaszosanus ¥ Hayku Poccumiickoit ®@enepanuu or 28.02.2018 Ne 146 u 3aperMcTpHpOBAHHOTO B
Mumnrocte Poccun 22.03.2018 Ne 50472,

IlpencraBnennas B IlporpaMMe akTyalbHOCTh y4eGHOH AHCIMILIMHBEI B PAMKAaX DPEalH3aLMH
OIIOII me moaneXUT COMHEHHIO — THUCITHIUIHHA OTHOCHTCS K yactTi OT]I, «DakyIsTaTuBEI»

IlpencraBnennsie B IIporpamme menn ydeOHOH MHCIMIUIMHBI COOTBETCTBYIOT TpeGOBaHHAM
®I'OC BO nanpasnenus noarotoku 13.04.01 «TemnosHepreTrka U TEIUIOTEXHHUKAY, HATIPABIEHHOCTE
(mpouip) « DHEPreTHKA TETIIOTEXHOIOTHIT».

B coorsercTerm ¢ IIporpaMmoii 3a qucHUmmHON « TennOHACOCHBIE TEXHOJIOTHEY 3aKPEIICHEI
IBE KOMIIETCHIIHH, KOTOPBIE PEATH3YIOTCS B 00BABICHHBIX TPeOOBaAHHSIX.

PesyneraTel oOydeHHs, mpejcTaBleHHBIe B [IporpaMme B KaTE€rOpHAX 3HATH, YMETh, UMEThH
HABBIKH COOTBETCTBYIOT CHENH(GHKE U COMACPKAHUIO TUCIHILUIMHEI H JEMOHCTPHPYIOT BO3MOYKHOCTE
IIOJTY4YEHHS 3aSBIICHHBIX Pe3YIILTATOR.

Vuebnas mucnuniuHa «TemmoHacoCHBIE  TEXHONOTHH»  B3aUMOCBA3aHA € JIPYIHMH
mucnummaamMu OITOII mo Hampasnenuro moaAroToBKH 13.04.01 «TemrosHepreTHKa U TEIUIOTEXHUKAY,
HalPaBJEHHOCTh (Npoduis) «DHEPreTHKa TEINIOTEXHOIOTHH» B BO3MOKHOCTE JyOIHpOBaHHS B
COJlep)KaHHH HE BBIABICHA.

IIpencrapnennas IIporpaMmMa IpexrnonaraeT MCIONB30BAHHE COBPEMEHHEBIX 00pa30BATEIbHEIX
TEXHOJIOTMH @pH pealu3alldy pa3IHYHBIX BHIOB Yyd4eOHOM paborel. @opMbl 00pa3oBaTENBHBIX
TEXHOJIOIHH COOTBETCTBYIOT CeLH(UKE TUCITUILITHHEL.

IIpencrasnennsle u onucanHsle B IIporpamme GopMbl TeKyIeH OLEHKH 3HAHHE COOTBETCTBYIOT
cnenuduke IUCIUIIMHEEL U TPeOOBAHWSIM K BBITYCKHHKAM.

IIpomexyTodHas  aTTecTanus 3HaHUH  Marucrpa, IpeaycMoTpeHHas  I[IporpamMmoit,
ocymecTBIseTcs B hopme sxk3amena. DopMbI OLIEHKH 3HAHHI, IpeIcTaBieHHsle B Paboyeil mporpaMme,
COOTBETCTBYIOT ClielH(HKe TUCIUILTHHEI X TPeOOBAaHUAM K BBITYCKHHKAM.

Y4aebHO-MeTOAMYECKOE obecleueHNe UCIUIUIMHEI IIPEe/ICTABICHO OCHOBHOM, JOMONHHTEIBHON
JIUTEPATYpPOH, HHTEPHET-pecypcaMH H cooTBercTByeT TpebopanusmM @I'OC BO wHampasieHHs
noarotoBku 13.04.01 «TennnosHepreTrka u TEIIOTEXHIKAY, HAPABICHHOCTH (TIpoduis) « DHepreTHKa
TEMJIOTEXHOIOTHH Y.

MatepnansHO-TeXHHUECKOE obecnedeHne cooTBeTcTBYyeT TpeboBanusm OI'OC BO nanpasieHus
IOArOTOBKH 13.04.01 «TemmoanepreTnka H TEIUIOTEXHHWKa» H CHeMUGHKE THCIIHIIIHHEBI
«TemIonacocHbIe TEXHOIOTHH» U 00ecleurBaeT MCIOIb30BaHUEe COBPEMEHHEIX 00pa30BaTeNbHEIX, B
TOM 4YHCJIe HHTEPaKTUBHBIX METOI0B 00ydeHHS.



IIpesicrapnennble Ha pPENEH3MIO ONEHOYHBIE M METOAMYECKHE MaTEpHAIsl HANPABICHHS
noaroroBkd 13.04.01 «TemmosHepreTHka M TEIUIOTEXHHKA», pa3paboTaHEI B COOTBETCTBHH C
HOPMAaTHBHBIMU JTOKYMEHTaMH, MPEICTAaBICHHBIMH B IporpamMe. ONEHOYHBIE H METOIHYECKHE
MaTepHabl o TUCIMIUIEE «TernnonacocHsle TEXHONOTHIN IPeIHA3HAYEHbI IS TEKYIIEr0 KOHTPOJL
¥ TPOMEXYTOYHOH AaTTeCTAllMH W IPEICTABIAIOT co00M COBOKYIMHOCTH paspaboTaHHBIX Kadempoit
«VIH)KeHEpHBIE CHCTEMBI H 9KOIOTHSA» MaTEPUAIIOB JUIS YCTAHOBJIEHHS YPOBHS 1 KAYeCTBA JOCTHKEHHS
00ydaromuMHCs pe3yIbTaToB 00yYYeHH .

3agadamMyl OLEHOYHBIX M METONMYECKHX MATEDHANOB SBISIETCS KOHTPONb M YIPABICHHE
TPOIIECCOM OCBOEHHS 00YYarOIMMHECS KOMIIETEHIHH, 3asBICHHEIX B 00pa30BaTeNbHOM IporpamMmme mo
NaHHOMY HanpaBieHHIo moaArotoBkd 13.04.01 «TemnosHepreTrka U TEINIOTEXHHUKAY, HAIIPABIEHHOCTE
(mpoduib) « IHEpreTHKa TEMIOTEXHOIOTHIHY.

OneHouHple M METOOMYECKHE Marephalbl M0 MUCHUIUIMHe «TeIIOHACOCHBIE TEXHOIOTHI
IPCACTABJICHBI: BOIPOCAMM K SK3aMEHy, BONPOCAMH K BXOIHOMY H HMTOTOBOMY TECTHPOBAHHIO,
3aJJaHHeM K KOHTPOJILHOH paboTe, TeMaTHKa Tab0paTOPHEIX 3aHATHI.

JlaHHbBIE MaTepHaIb IO3BOJLIOT B MOTHON Mepe OLEHHTD Pe3yIbTaThl OOYYEHHS [0 TUCITHILIHHE
«Temnonacocuple Texmomormu» B AIACY, a Takke OLEHHTH CTENEHb c(hOPMHPOBAHHOCTH
KOMIIETEHIIHH.

OBIIHE BBIBO/IbI

Ha ocHoBanuy mpoBeieHHOM PeleH3HH MOXKHO CHENaTh 3aKTIOUEHHE, 9T0 XapaKkTep, CTPYKTYpa,
comepxaHue pabovedl IPOTpaMMBl, ONEHOYHBIX X METONMYECKHX MATEPHalOB JIHCIHILIHHEL
«Temnnonacocusie Texnonorum» OITOII mo Hampasienuto moarorosku 13.04.01 «TemnosHepreTuxa u
TEIIOTEXHHUKAY, 110 IporpaMMe MarucTpaTypkl, paspaboTanHas cT. penoxasaresieM MykaHoBsM P.B.
cooTBeTCTBYIOT TpeboBanusiM ®I'OC BO, coBpemeHHBIM TpeGOBAaHHSM OTpAciH, PHIHKA TPY.a,
MPO(QECCHOHANBHBIX  CTAHNAPTOB HampaBieHWs moxrotoskn 13.04.01 «TemmosHepreTnka u
TEIUIOTEXHHKAY, HAMpPaBIeHHOCTh (Upouiab) «DHEPreTHKa TEIUIOTEXHOIOTHE» W MOTYT OBITh
PEKOMEH/I0BAHEI K HCIIOBE30BAHHIO,

Penenzent:

K.1.H., mouenT xadbenpsr

«MHXKEeHEepHBIE CHCTEMBI H SKOJIOTH» a%bﬂﬂ;’{f? /HO.A. AnsytauHoBa/
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AHHOTanHA

K pabodelt mporpamMmMe TUCIUILTHHEI «TeIIoHaCOCHBIE TEXHOIOTHH »
13.04.01 «TennmosHepreTHKa U TEIIOTEXHUKAY,
HaINpPaBJIEHHOCTh (IpoPuNb) «DHEPreTHKA TEIIOTEXHOIOTHEY

O6mas TpyI0eMKOCTh AUCIMILIMHEL COCTABISIET 4 3aUeTHBIX eHHHII.
Dopma IpOMEKYTOUHOH aTTeCTallK: K3aMEH, KOHTPOIbHAs paboTa.

enbro ocBoeHus MUCHUIITHEB « TeIIOHACOCHbIE TEXHOIOTHIY SBISETC (JOPMHEPOBAHHUS
KOMIICTeHI[MH  oOydJaromerocs B COOTBETCTBHH C  TpeGoBaHHaMM  DemepanbHOTo
TOCY/IapCTBEHHOTO 00pa3oBaTeNbHOIO CTaHAAPTa BBICIIETO OOpa30BaHHS IO HAIIPABICHHIO
noarotoBky 13.04.01 «TemnosuepreTrka U TEIIOTEXHHKAY

Hucuummaaa B1.B.04 «TennonacocHEIe TEXHONOTHUY» peatu3yeTcs B paMKax Omoka 1
«TucuuIuans! (MoyIH)» GOpMHEpPYeMOil yYacTHHKAMH 06pa30BaTebHBIX OTHONIEHHH YACTH.

Hucuurisa GasupyeTcs Ha pe3ynbTaTaX OOyYeHHs, MONYYEHHBIX B PAMKAX H3YICHHS
CICAYOIMX  OHCUMIUIMH:  OporpamMM  Marucrparypel  «CoBpeMeHHBIE — IIpOGIIEMEI
TEIIO3HEPICTUKH, TEIUVIOTCXHUKH M TEIJIOTEXHOJIOTHH», « ABTOHOMHBIE CHCTEMEI U MCTOYHHKH
TeIIOCHAOKEH s, « TeopHs H NpaKTHKa HEKEHEPHOTO HCCIeA0BaHM» TIPOrpaMM GakaraBpraTa
«TeopeTrdeckue OCHOBBI TEINIOTCXHUKH. TeXHMYIECKAs TePMOIUMHAMUKA B TEIIOMACCOOOMEH Y,
«Duzukay, «MareMaTiuka»

Kpa‘moe COOCPXKaHHE JHCIHIIIIMHBIL:
Pas,uen 1. TernmoBEIe HACOCHL: KHB.CCH(I]HK&LIHSI, TCPMOJHHAMHYCCKHE OCHOBEL, CXEMEI U pa60Ta

CHUCTEM TEITOCHAOKEHHS ¢ TENJIOHACOCHBIMHA YCTaHOBKaMH
Paznen 2. P&C‘IGT, IIPOCKTHPOBAHNE H MPUMEHECHHE TETIJIOHACOCHBIX YCTAHOBOK

W :
H.o. 3asenyiommero kadenpoii w— AT udm .6/
(moanmes) H.O. %



Munucreperso ofpasoBaHnHs H HAYKH AcTpaxanckoili obfaacTm
locynapcrsennoe Gwakernoe oGpajoBaTebHoOe yupekJeHHe
AcTtpaxanckoi ofsmacTn Beicmero oGpasoBannsn
«AcTpaxaHCKHH rocynapcTBeHHbIH APXHTEKRTYPHO-CTPOHTEAbHBI i
YHHBEPCHTET»

(FBOY AO BO «ATACY»)
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OLEHOYHBIE U METOJIUYECKHUE MATEPUAJIBI

Haumenosanue qHCHHIIHHBI

Tennonacocusle TEXHOJIOTHH
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COIEPXKAHHUE:

Ouenounsle u METOJHYECKHE MaTepHaIbI 11 TPOBEACHHA TEKYIIETO KOHTPOJIA "
TIPOMEKYTOYHOH aTTecTalun 06yt1a10umxc;1 10 MUCLUILIIHHE

Ilepeuens KommeTenmmit ¢ ykasamuem 5Tanos ux dopmuposanus B mporecce
OCBOCHHSA 00pa3oBaTeNbHOM TPOrpaMMEl

Onwucanue nokasareseii u KPHTEPHEB OLICHHBAHMS KOMIETEHITHI Ha PasTHYHBIX
STanax ux pOpPMHPOBAHHMS, OIUCAHNE [IKAI OLICHHBAaHHS
[Tepedens onenounsx CPEACTB TEKyIeH HOpMBI KOHTPOIA ycIeBaeMOCTH

Onucanwe nokasareneit u KPHTEPUEB OLICHHBAHUA KOMITETEHIIUI IO MHCIIHIIIHEE
Ha Pas/IMYHbIX STalax uX QOpPMHUPOBAHUS, OMHCAHHE KA OLICHHBaHHUS

[lxana onenuBanus

TunoBbIe KOHTPONBHEIE 3aNAHKS HITH HHbIE MaTepHaibl, HEOOXOOUMBIE VIS OIEHKH
SHaHHH, yMEHHH, HaBBIKOB, XapaKTCPH3YIOIMUX  3Tanbl  (hOPMHPOBAHUS
KOMIICTEHILIHH B IIPOIIECCE OCBOCHHS 00pasoBaTeIbHON MPOrpaMMEl

Ilepedens U xapaxkTeprcTHKHE TIPOTIC/LYPEI OLCHUBAHHS 3HAHHH, YMEHHUH, HABBIKOB,
XapaKTEePU3YIOIKX 3TaNbl (OPMHPOBAHHS KOMICTEHITHI
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1.2. Onncanne mokasareneil M KpHTEpHeB OLECHHBAHHS KOMIETEeHUHIT HAa Pa3IHYHBIX
ITanax uxX GpopMHPOBAHHS, ONHUCAHHE ITKAJ OLEeHHBAHMS
1.2.1. Ilepeven: OlEeHO9HBIX CPEICTB TeKymel popMbI KOHTPOJISA yeeBaeMoCTH

Hanmenosanue Kparkas xapakrepucruka onenognoro IIpeacraBnenne
OIIEHOYHOr0 cpeacTsa OIEHOYHOI0 CPeACTBa
cpeacTBa
1 2 3
Tect CHeTema  CTAHIApTH3UPOBAHHBIX 3a[aHHH, | (DOHI TECTOBBIX 3a7aHuiH

TIO3BOJIAIOIIAS aBTOMATH3HPOBATE MPOLELYPY
M3MEDEHHS ypPOBHA 3HaHMH U  yMeHwmi
obydaromerocs

Kontponshas pabota | Cpepctso  mposepku yMeHuH npumensts | Kommmekt KOHTPOJBHBIX
TOIYHICHHEIC 3HAHWA /U8 PCIICHMS 3a1ad | 3aJaHuid MO BapHaHTaM
ONPEAEIEHHOrO THIIA 110 TEME WX Pasely

3arura naboparoproii | CpeacTBo, no3BONAIONIEE OLEHHTb ymeHHe H | Templ maGopatoprex pabor u
paboTEI BlaNieHHe O0yyaroerocs Wsmarath CyTh TpeOOBaHKA K MX 3aIIHTe
IIOCTAaBIICHHOH  3aJla4yd,  CaMOCTOATENILHO
NPUMEHATE CTAHAAPTHBIE METOIBI pELIeHHUs
NIOCTaBJICHHOW 3a/la4d C HCIIONB30BAHHUEM
HMeroLleics nabopaTopHoi Gasbl, IIPOBOJIHTH
aHaJli3 TIOTYy4eHHOrO pe3ynbTara paboThL.
Pexomennyercs mma  onenku YMEHHI #
BIIQJIEHUH CTY/IEHTOR
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2.Tunosble KOHTPOJILHBIC 3aJAHHSA HIH HHBIE MaTepHaJIbl, HEO0X0AUMBIE NI OLEHKH
3HAHHH, yMeHUi, HABBIKOB, XAPAKTEPH3YIOMIAX 3 TAIBI ¢bopmupoBanus KoMneTenumii B npounecce
0CBOCHHSH 00pa30BaTeLHON NPOrPaMMEI

THITOBBIE 3ATAHUS JJIsI TIPOBEJEHUS [IPOMEKY TOYHOUN ATTECTALIH:

2.1. Ox3amen

a) munogvie 6onpocel k sksameny (Ilpunoowcenue 1)

6) kpumepuu oyenusanus

ITpu onenke 3HaHMI Ha SK3aMeHe YUHTBIBAETCS:

VYpOBeHD chHOPMHPOBAHHOCTH KOMITETEHITHIL.

YPOBEHb YCBOGHHS TEOPETHUYECKHX ITONOKEHHMIA JUCHHIIIMEEL, IIPaBUILHOCTE
(bopMyTHPOBKH OCHOBHBIX TOHSITHIT 3aKOHOMEPHOCTEH.

1.
2,

5 YpoBeHb 3HaHUA HAKTHIECKOTO MaTepuana B 00beMe IporpaMMBEL
4, Jloruka, CTpyKTypa M IpaMOTHOCTE H3/I0KeHES BOIIpoca,
8. YMeH¥e CBS3aTh TEOPHIO C MPAKTHKOH,
6 YMeHHe nenarb 060011eH S, BEIROIEL
Ne Onenka Kputepnu ouenxn
n/n
1 Otmuuno OTBeTEl Ha MOCTAB/IEHHEBIE BOPOCH! H3TATAIOTCA JIOTHYHO, IMOCIIeAORATEIHHO
H He TpeBYIOT MOIOMHHTEMBHBIX MOSCHeH . TT0HO PAacKphIBAIOTCH
TNIPHYUHHO-CJIEICTBEHHBIE CBI3H MEXOY ABJICHHAMH H CO6LIT}'IS{MPI. ,E[enaro"rcﬂ
00OCHOBAHHBIE BBIBOIBL. HeMoHCTpHpyIoTes TiTy6oKHe 3HAHUS 6a30BbIX
HOPMAaTHBHO-NPABOBEIX akTOB. ColmofatoTes HOpMEI JTHTEPATYpPHOH peun.
2 XOpOL[IO OTtBeTEI Ha [IOCTaBIIEHHEBIE BOIIPOCEHI H3J1araroTcs CHCTCMHTHSHPOB&HO H

nocJe10BaTensHO. bazorkle HOpMAaTHBHO-TIPABOBEIE aKTHI HCIIONB3YIOTCS, HO
B HE/IOCTATOYHOM 00beMe. MaTtepHall usnaraeTcs yRepeHHo. PackperTs
TIPHYHHHO-CJIEACTBEHHbIE CBA3M MEKIY ABJICHHIMH M COOBITHSIMHU.
JleMOHCTpHpyeTCs yMeH e aHATH3UPOBATE MATEPHAI, OJIHAKO HE BCE
BBIBOJIBI HOCAT apIyMEHTHPOBAHHBIN M J10Ka3aTe/IbHbIH XapaKTep.
Cobumi0/1a10TCs HOPMBI JIHTEPATYPHOM peyu.

3 Y IOBIETBOPHTEIBHO

HlomyckaroTess HapyIIEHHS B IOCTe/I0BATENEHOCTH M3NOKEHN. IMeroTos
YNOMHHaHHSA 06 OTAe/bHBIX Ga30BBIX HODMATHBHO-IPABOBBIX AKTAX.
Heronno packphIBaroTCs MPUYHHHO-CIIECTBEHHbIE CBS3H MEKITY
ABIEHHAMH U COOBITHAMH. [IeMOHCTPHPYIOTCS TIOBEPXHOCTHBIE 3HAHUS
BOMPOCa, C TPYIOM PEAoTCa KOHKPETHbIe 3aa4n. Mmerores satpyuens
C BRIBO/IaMH. JIOTyCKAIOTCSA HAPYIIEHHS HOPM JTHTEPATYpHOM peyH.

4 HeynornerBopurensno

Matepuan nanaraetcs HenocnenosaTeNsHo, COUBUMBO, He NPe/ICTaBIIAET
OIpee/IeHHOH CHCTeMBI 3HaHMH Mo rucLuLiHe. He packpeBarotes
NPHIMHHO-C/ICICTBECHHbBIE CBA3H MEXAY SBICHUAMH H cOObITHIMH, He
NPOBOIMTCSA aHAU3. BEIBOEI 0TCYTCTBYIOT. OTBETHI Ha MOMOIHUTETEHbIE
BOMPOCEI OTCYTCTBYIOT. FIMEOTCS 3aMeTHEIe HapyIIeH!s HOPM JIHTEpaTypPHOH
peyu.

5 3auyTeHo

BricTaBnsercs IIpH COOTBETCTBHH NapaMeTpaM 3K3aMEHAIIMOHHOH IIKAJIbI
Ha YPOBHAX «OTIIHYHOY, «XOpoLIo», KYIOBIETBOPHUTEILHO.

6 Hesaureno

Bricrasnsercs TIIPH COOTBETCTBHH napaMeTpaM sK3aMeHallHOHHOH [IKAIB] Ha
YPOBHE «HEYIOBJICTBOPHTEILHO.




THITOBBIE 3AJAHUSI 1JII ITPOBEIEHWS TEKYIIEI'O KOHTPOJISA:

2.2. Teer

a)  munosvie 3a0anus ONa 6X00HO20 U UMO206020 mecmuposanus (Ilpunooicenue 2, Ipunoxcenue 3)

6) kpumepuu oyenusanus

I1py onenke 3HAHUH IO Pe3yIILTATAM TECTOB YIHTHIBACTCA:

fam—y

YpoBeHE cHOPMUPOBAHHOCTH KOMIIETEHIHIA.
YPOBEHb YCBOGHHS TEOPETHYECKHX TIONOKEHHI JHCUMILIAHBL, IPABHIBHOCTE (hOPMYITHPOBKH

2,
OCHOBHBIX IIOHATHH 1 3aKOHOMEPHOCTEHA.
3. YpoBeHb 3HaHHS QAKTHUECKOTO MaTepraja B 06beMe IporpaMMEL
4. Jloruka, CTPYKTypa ¥ rpaMOTHOCTD H3JIOKEHHS BOIIPOCA.
5. YMeHMe CBS3aTh TEOPHIO ¢ IPAKTHKOM.
6. Ymenwue nenats 06001eHNs, BEIBOIEL

Ounenka

KpuTepun onenkn

1 2

3

1 Otnnuno

r Ha BCC BOIIPOCHI, IIpenoiararliHe CBOﬁOIIHI:Iﬁ OTBET, CTYACHT Haj

€CJ/IH BBITIONTHEHEI CIIEAYIOLIHE YCIIOBHS:

- @HBI IIPABHJIBHBIC OTBETHI HE MeHee 4eM Ha 90% Bompocos Tecrta,
HCKJIIOHas BOIPOCKI, Ha KOTOPBIE CTYIEHT HOJDKEH aTh CBOOOMHBIH
OTBET;

TIPABUJIGHEIH U ITOJIHBIH OTBET.

2 Xoporo

CCJIH BBITIOTHEHE! CIAETYIOMIHE YCIIOBHA:

- JaHEl IpaBHITEHBIE OTBETHI HE MEHee YeM Ha 75% BONpocoB TecTa,
HCKITFO4as BONPOCEL, Ha KOTOPBIE CTYAEHT OJDKEH JaTh CBOGOMHEIH
OTRET;

Ha BCE BOTIPOCI, NPETOararommue cBo60IHBIH OTBET, CTYNEHT Aa
NpaBUIIBHBIA OTBET, HO JOIYCTHIT HE3HAUUTEBHEBIE OLIMOKH H He
MOKa3aJl Heo0XOIMMOBH TIOJTHOTEI. .

3 Y I0BJIETBOPHTENBHO

€CJIH BBITIOJTHEHEI CIIETYIOUIME YCIOBHA:
- MaHBI TIPABUIILHEIE OTBETHI HE MeHee yeM Ha 50% Bompocos TecTa,
HCKJIIOYas BONPOCHI, HA KOTOPBIE CTYASHT IOJ/DKEH AATh CBOGOIHBIMH
OTBET;

- Ha BCE BONPOCEL, IIPEANONIaratomue cBOOOIHEIH OTBET, CTYAEHT HaJl
HENIPOTHBOPEYMBEIH OTBET, MITH TIPH OTBETE HOIYCTHI 3HAUHTEIILHEIE
HETOYHOCTH H HE IOKA3aN MOJHOTEI.

4 Heynosiersoputenibho | ecili CTyAEHTOM He BBIMOIHEHBI YCIOBHS, [pPeIIoNaralouye OUeHKY
«Y IOBJIETBOPHTEIEHOY.

3 3auTeHo BricrasisieTcst pu coOTBETCTBHM MapaMeTpaM IK3aMeHALMOHHOM
KAkl Ha YPOBHAX «OTIHYHOY, «XOPOIIOY,
«YJIOBJIETBOPHTEJILHOY.

6 He 3auTeno BeicTaemnseTcs npu cOOTBETCTBUM TapaMeTpaM 3K3aMEeHAIHOHHOM

LIKaJIbl HA YPOBHE «HEYIOBJIETBOPHTEIEHOY.

2.3 3ammuTa Ja6opaTopHoii paboThI

a)  memamuka nabopamopnwix pabom (Ipunoscenue 5 )

6) «kpumepuu oyenusanus

ITpu onenke 3nanmit Ha 3amuTe IAGOPATOPHOM PAGOTE YUHTHBASTCS:
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1. VpoBeHs copMHPOBAHHOCTH KOMITETEHITHIA.
2. VYpoBeHb ycBOeHHS TCOPCTHICCKUX — IONOKEHHH MUCHHIUIMHLL, IPaBHIBHOCTD
(bopMyTHPOBKE OCHOBHBIX MOHATHI H 3aKOHOMEPHOCTEI.

3. YpoBeHb 3HaHUS PAKTHUECKOrO Martepuana B 00beMe IIporpamMMEL
4. Jloruka, CTPYKTypa H rpaMOTHOCTD H3/I0KEHHS BOIIPOCA.

5. Ymenme cBsi3ath TeopHro ¢ TIPAKTHKOH,

6. YMeHue nienars 0606menus, BBIBOJIBL.

Ne Onenka Kpurtepnn onenkn
n/o
1 2 3
1 Ornuyno CryneHT npaBiIsHO Ha3bIBaET METON HCCIIEAOBAHHS, IPAaBUJIBHO HARLIBAET

npr60p, NPaBHILHO JEMOHCTPHPYET METOJIMKY HCCIIEN0BAHUS /H3MEPEHHS,
NPaBHIILHO OLIEHHBAET PE3Y/bTAT.

2 Xopomo CTyneHT npaBUIBHO Ha3BIBAET METOJ MCCNIeIOBAHKSA, TPABHIBHO HA3bIBAET
npubop, A0MycKaeT eMHAYHEIE OMUGKH B ZeMOHCTPAallMH METOIHKH
HCCIIeI0BAHHS /H3MEPEHHS H OLIEHKE ET0 Pe3yJIbTaToR

3 Y noBIIeTBOpHTENEHO CTyneHT HelpaBWILHO HA3BIBAET METOJ HCCIIeJOBAHKA, HO IIPH 3TOM JaeT
paBHIIbHOE Ha3BaHHe IpHOopa. JIOMycKaeT MHOKECTBEHHbIE OIIHGKH B
ACMOHCTPALIHH METOIMKH HCCIIE/IOBAHUS /U3MEPEHHS U OLEHKE €ro
PE3YNbTATOB

< Heynornersopuressno CTyneHT HeNPaBUIBHO HA3BIBAET METON HCCIICJOBAHHS, IA€T HEIIPABHUIBHOE
HasBanue npubopa. He MokeT nposieMoHCTprpoBaTs METOIHKY
HMCCIE/IOBAHUS /H3MEPEHHUS, a TAKKe OLUEHHTH PE3yJIBTaT

2.4. KonrpoubHas paora.
a)  munoevie 3a0anus K KOHMPONLHOI pabome (IIpunooicenue 4);

6) kpumepuu oyenusanus.

Brmomnusercs B mucsMenHoit hopme. IIpu omenxe paboTEl CTY[EHTA yIHTHIBAETCS:

1. TlpaBunbHOE packpsITHE CONEPIKAHHA OCHOBHBIX BONIPOCOB TE€MBI, [IPABUIBHOE pEIIeHHe
3az1a,

2. CamMOCTOATEIBHOCTE CYKICHHH, TBOPUECKHH IOIXOJ1, HAY4YHOe 000CHOBAHHE PACKPHIBAEMOIH
IPOOIIEMEL.

3. TIpaBATBEHOCTE HCMOTB30BAHMS IIUTAT (eciu nMTATA NIPHBOAMTCSA IOCTOBHO, TO HAMO B3STh 6
B KABBIMKH W yKasaTh HCTOUHHK C yKa3aHWeM (DaMHJIMH aBTOpa, HA3BaHHSA IIPOM3BENIEHAS, MECTa H
TOpoJla M3/{aHHsl, TOMA, 9aCTH, naparpada, CTpaHHUITEL).

4. Hamuaie B KoHIe paGOTHI TIOJHOTO CITHCKA JTHTEpaTypEL.

Ne Onenka Kpurepnn ouenxn ]

n/n

1 OTtnuuno Cryznent Bemonnmn pabory 6e3 omwmbok 1 HEJIOYETOR, IOMyCcTHN He Gornee
OJIHOTO Hemo9eTa

2 Xoporo Crynent BeImoNHUI paboTy HONHOCTHIO, HO IOIyCTHII B Hell He Oonee
ONIHO¥ Herpy6oi omubkH 1 0HOrO HeoYeTa, WM He Gonee IBYX
HeJI04YeTOB

3 VY noBnerBopuTebHO CryzeHT NpaBUILHO BEIIOIHHT He MEHEe TIOJTOBHHEI paboTEl MK
AomycTun He 6oree nByx rpyGbix omuboK, WiK He Goee OHOMN rpy6oit 1
OIHOM HerpyGoH OlIHOKH U OMHOTO HeJo49eTa, Wil He Golee IBYX-Tpex
HerpyObIx oMUGOK, HITH OfHON Herpy6oi OH6KY 1 TPeX HEJIOYETOR, HITH
TIPH OTCYTCTBHH OIIMOOK, HO PH HAJIMYHH YETHIPEX-TIATH HEIOYETOR,
IUIOXO 3HACT MaTepHall, I0MyCKACT HCKaKeHHe (HaKTOB
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CTyzaeHT foIycTH YieIo OMUGOK W HEAOUETOB IPEBOCXOSIIEE HOpMY,
TP KOTOPOH MOXKET ObITh BBICTABJIEHA OLIEHKA «3%, HIIM €C/TH TPABHIILHO
BBITIOJTHHII MEHEE TIOJIOBHHBI PabOTEI

BeIronHeHo NpaBUIIEHO He MeHee 50% 3anamuii, paGoTa BHIONHEHA 110
CTaHJAPTHOH HITH CAMOCTOATENBHO pa3paboTaHHOH MeTOIHKe, B
OCBEIIEHHH BOIIPOCOB HE COAEPIKHUTCA IPyOBIX OIMOOK, 110 X0y peleHHs
CIleJIaHbl APTYMEHTHPOBAHHEIE BBIBOJIbI, CAMOCTOATENILHO BHITIOIHEHA
rpadHyecKas 4acTb paboTsl

4 HeynosnetBopurensso
5 3adreHo
6 He 3aureno

CryZeHT He cTIpaBHIICS C 3a7aHHeM (BBITIONHEHO TIPABIIIBHO MeHee 50%
38/laHHA BAPHAHTA), HE PACKPBITO OCHOBHOE COAEP/KaHUE BOTIPOCOB,
MMEIOTCA IPyOble OLIMOKHM B OCBELIEHHMH BONPOCA, B PEIIeHHH 3a/1aY, B
BBLITTOJTHEHHH TpadHIeCcKOi YacTH 3aJaHKs U T.J., 2 TAKIKE BHINIOIHEHA He
CaMOCTOSATENBHO.

3. IlepeveHp M XapaKTePHCTHKH NPONETYPbI OLEHHBAHUS 3HAHMI, YMEHHIl, HaBBIKOB,
XapaKTePH3YIOIMMX 3Tanbl GopMHPOBaAHHS KOMIIETEHIHIA

TIpomeniypa npoBeaeHUS NPOMEXYTOUHOH ATTECTAMH M TEKYIIETO KOHTDOJS! YCIEBAEMOCTH
PerIaMEeHTHPYETCS JTOKAIBHEIM HOPMATHBHBIM aKTOM.

Ilepeyens H XapaKTepHCTHKA MPOIEAYP TEKYIMero KOHTPOJIS H NPOMEKYTOIHOH ATTECTAIHH 10

JHCHHIIHHE
IeproandHoCTE M sy Crocob yuera
No HaumeHoBaHHe crocol mpoBeIeHH s SRR HMHIMBHIYaJIbHBIX
" | OUEHOYHOTO CpelcTBa TIPOLIeAYPBI OLEHOK JOCTIKSHHUH
OLIEHHBAHHSA ofyyaromuxcs
Pa3 B cemecTp, 1o e — Benomocts, 3aueTHas
I OK3aMeH OKOHYAHHH U3yJeHHI KaTe KHIDKKA, yueOnas
IHUCITHILTHHBI KapTo4ka, NOpT(OIHO
BxonHoe TecTupoeanue
B HayaJie U3y4eHus
HCIIMILTHHEL. .
7 Tecr A I/I:oroBoe ITo naTubannpHOM JKypHan ycrieBaeMoCTH
TeCTHpORAHHD Das B LIKase IperoiaBaTers
CEMECTp, N0 OKOHYAHHH
H3YUEHHs] JUCLIMIUTHHEI
JIabopaTopHast TeTpaip.
3amuTa mabopaTopHoit CucTeMaTHuecku Ha :a.n znenaemi o
3 paGoTsI SAHTTHIX 3auTeHo/HesayTeHo | YPHATY
IperioaBaTess
Pa3 B cemectp, o
KonTponsHas OKOHIAHMH H3VICHIs Kypnan ycneBaemoctn
4 pabora A qu 3a4TE€HO/HE3aYTEHO IperoaBaTers
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IIpunoowcenue 1
Tunossie Bonpocs! k 3K3aMeHy
3uame (ITK-3.1)
1. TemnoBeIe HACOCH! M EPCIIEKTHBEI HCIIO/IB30BAHMS TEIIOHACOCHEIX YCTaHOBOK.
2. Kimaccuukanust TeroHacoCHEIX yCTaHOBOK.
3. VICTOYHIKY HU3KOIOTEHIHANBGHOM TEMIOTEL
4. CxeMBI H IPHHINI AEHCTBHS TEMIOHACOCHOH YCTaHOBKH.
5.TepMoMHaMHIYeCKHE OCHOBEI HIEATEHONO TEILIOHACOCHOTO [HKIIA Kapno.
6.TepMotHaMITIeCK e OCHOBEI PAGOTEI PEABHOr0 apOKOMITPECCHOHHOTO TEMIOBOr0 HACOCa.
7.TepmMonuHEaMU9ecKre OCHOBHI PaboThI IapOKOMIIPECCHOHHOTO TEIJIOBOIO HACOCA C IPOMEKYTOTHEIM
TEILIO0OMEHHHKOM.
Ymems (IIK-3.1)
8.IToxasarermi sHepreTHYECKOH 3¢ PEKTHBHOCTH HICaBHOrO NIapOKOMITPECCHOHHOTO IIHKJIA TEIIOBOTO
Hacoca.
9. llokasarenu SHepreTHUecKoi 3 heKTHBHOCTH PEalIbHOTO MapOKOMIIPECCHOHHOTO IIUKIIA TEIJIOBOTO
Hacoca.
10. Wneamsnsnit mpxn Kapao copOIHOHAOTO TEMIOBOTO HACOCA,
11.Peanbrbli nuki1 aGcopOIHOHHOTO TEMIOBOTO HACOCA.
12. Micnone3oBanue abcopOIHOHHEIX TEIIOBEIX HACOCOB.
13.AncopOIHOHHEIE TEMTOBEIE HACOCEL.
14. BoJIopofHEIE TEIIOBEIE HACOCHL.
Hmems nasvixu (ITK-3.1)
15. Ilpumenenne ancopOIHOHHEIX TEIIOBEIX HACOCOB.
16. Ctpyiinble (Tapo3KeKTOPHEIE) TEILIOBEIE HACOCEHL
17. TepMoaneKTpHYECKHE TEIIIOBBIE HACOCKL.
18. Ananmus 3 eKTHBHOCTH Pa3THIHEIX THIIOB TEMIOBEIX HACOCOB,
19. ITpoMemmnenno Bemyckaemsie THY.
20.CucTeMsI TeIIOCHAGKEHHUS C TEIIOBBIMEA HACOCAM.
21. CucreMsl TeNNOCHAGKEHH]S C TEILTOBBIMH HACOCAMH "BO3yX-BO3IyX".
3uame (ITK-3.2)
22. CucreMs! TeIUIOCHaGKEHHS C TEIIOBEIME HACOCAMH «BOJIa-BOIA»
23. CHCTeMBI TEIUIOCHAGKEHAS ¢ TEIUIOBBIMH HACOCAMH "TpyHT-BO3AyX"
24. IIpuMeHeH#e TEIUIOBBIX HACOCOB ISt UHIABH/TYJIbHOTO TEILTOCHAOKEHHUS.
25.TIpuMeHeHHe TEIUTOBEIX HACOCOB CHCTEMAX LIEHTPATH30BaHHOIO TEIUIOCHAOKEHNS
26. PacueT mapoKOMIIPECCHOHHOTO TEIUIOBOTO HACOCA
27.Pac4eT napoKOMIIPeCCHOHHOTO TEIIOBOTO HACOCA C pereHeparueit TemoTEl
28. PacueT MapoKOMIIPECCHOHHOTO TEIUIOBOTO HACOCA C PETeHEepalier TEIUIOTHI H IIEPEOXIIaHTEIEM
Ymems (ITK-3.2)
29. PacyeT napoKOMIIPECCHOHHOTO TEIIOBOTO HACOCA C peTeHepaliel TEeIIOTh! U IePEOXIaIHTEIEM
30. IMpoextuposanue THY 1714 cCHCTEM TEITOCHAOKEHHS
31. Beibop THY st TermocHa6keHAS MOIbe3a KUIOro 0Ma
32. CpaBnenne THY ¢ abTepHATHBHBIME CHCTEMAMH OTOIIICHMS,
33. Onpedenenue onmumanvrozo mennosozo pescuma menioobmennuxos THY
34. PaboTa TemIoHacoCHOH yCTaHOBKH B HEPACUETHEIX pexuMax.
35. IlpuMeneHHe TEIITOHACOCHBIX YCTAHOBOK B IPOMBILLIEHHOCTH.
Hmemp naswvixu (ITK-3.2)
36. Beenenue. Hasnauenue TpanchopMaTopoR Terna.
37. ObnacTs HCONB30BaHUs TPaHCHOPMATOPOR TEILIA.
38. Knaccuduxarus TpaschopMaTopoB TeIna.
39. LHuknuaeckue, KBa3HIMKIAIECKAE U HEMKIMYIECKHE TIPOLIECCH B TpaHc(opMaTOpax Tema.
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40. DKcepreTHYeCK i METO] AHAITH3a CHCTEM Tpanchopmanuu Temna. OnpeneneHre 3HAYEHHs
9KCEprum.

41. OcHOBHBIE TEPMO/JHHAMUYECKHE 3aBHCUMOCTH, XJIa[I0HOCHTEITH.

42. Ha3HadeHue ¥ KIacCHOHKAIMI HATHETATEbHEIX 1 PACIIHPHUTENBLHEBIX MALIHH.,

3namo (ITK-4.1, ITK-4.2)

43. BTropHYHEIE 3HEPrOPeCyPCHI.

44. Hcrionb30BaHie BTOPHIHBIX SHEPrOPECYPCOB IIPOM3BOJICTBEHHBIX ITPOIIECCOB.

45. Kiaccuukanus TermnooGMeHHOT0 060pyI0BaHus.

46. PexyniepaTHBHBIC IITACTHHYATEIE H TPYOUATHIE TEILI00OMEHHHUKH-Y THIH3ATOPEI TETLIOTHL.
Ymems (ITK-4.1, ITK-4.2)

47. TennoyTHIH3AIHOHHBIE YCTAHOBKH C IPOTOYHBIM TIPOMEXKYTOIHBIM TEILIOHOCHTEIIEM.
48. TennooOMeHHUKH-YTHITH3aTOPBI TEIIOTH HA TEMIOBBIX Tpybax.

49. Obecneyenue paboTocIocOGHOCTH TEeII00OMEHHHKOB-Y TH/IH3aTOPOB TEILIOTE IPH
OTPHIATETBEHEIX TEMIIEPATYPaX HAPYKHOIO BO3AYXa.

50. OcHOBHBIE IIPHHIIAIIET TEIUIOBOTIO pacyeTa TEIUI00OMEHHUKOB-YTHIH3ATOPOB TEIIOTEL
51. VimeanbHBIN MUK TEILIOBOTO HACOCA.

Hmems nasviku (I1K-4.1, I1K-4.2)

52. ITapoKOMIIPEeCCHOHHEIE TEIIOBEIE HACOCKL

53. BO3/IyIIHO-KOMITPECCHOHHBIE TEIITOBEIE HACOCKHL

54. AGCOpOIMOHHEIE TEILIOBbIE HACOCKL.

55. TepMO3NIEKTPUIECKHE TEIIOBEIE HACOCKL.

56. Opranusarys 0T60pa HU3KOIOTEHIHAIbHON TEILIOTE] IpyHTa.

57. IlpuMeHeHue TEIUTOBEIX HacocoB B cucteMax OBC.

58. Kiraccuukanus TeIOBbIX aKKyMyJIITOPOB.

59. BozsiHbIe aKKyMyISTOPEI SBHOM TEILIOTEL
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Ipunoxcenue 2
Tunoesie Bompoce! k HTOroBOMYy TeCTHPOBAHHIO

3nams (IIK-3.1):

1. Ha xaxoe naBnenue Bumonasior GapabaHHEIE KOTIEI?

a. 23,5 MIla;

6. 22,5 MIla;

B. 13,7 MIla;

r. 3,92-13,7MI]a.

2. Ha xaKoe JIaBIIeHHe BEIIONHSIOT IPAMOTOYHEIE KOTIIBI?

a. 23,5 MIIa;

6. 22,5 MI1Ia;

B. 13,7 MIIa;

r.3,92-13,7MI1a.

Ymems (ITK-3.1):

3.Kak naspBarotcs Tpy6eI BHYTPH TOIIKH, B KOTOPBIX 00pa3yeTcst MapoBOAIHAS CMECH?

a. TTaporeperpeBaTebHEIE,

0. 9KpaHHEIE;

B. KOHBEKTHBHEIE,

I. ITUPMOBEIE.

4. Yto takoe TOK?

a. TOTUTMBHO-3HEPreTHYECKUI KOMILIEKC,

0. oz1Ha U3 COCTAaBIMOMMUX SHEPreTHIECKOTO XO35HCTBA;

B. TaCTh SHCPIeTHHYECKOTO XO3SHCTBA OT JOGBIYM SHEPrETHUECKHX PECYPCOB [0 TOJIydYEHHS
SHEPrOHOCHUTENIEH NOTpeOHTe MY,

T. 9aCTh SHEPTETHHCCKOTO XO3SHCTBA Ha CTA MK JOOBIYM SHEPreTHIECKHX pecypcos.

Hmemo nasvicu (IK-3.1):

5. Yro Takoe Temnohukars?

4. 9acThb SJCKTPOIHEPIETHKH H LEHTPATH30BAHHOIO TETLTOCHAGKEHH)S, obecneunBaromas
KOMOHWHHPOBaHHOE IIPOM3BOACTBO SNICKTPOSHEPIHH, T1apa U TOPAYE BO/BI Ha TEIIOIEKTPOIEHTPAIIIX
(TOI0) 1 MarucTpaILHELT TPaHCIIOPT TEIIa;

6. 4acTs TemnosHepreTHKy, 0GeCHeINBAIOmAS IIPOM3BOACTBO ropsayelf Boxsr Ha THI];

B. 4aCTb SJICKTPOSHEPreTHKH, 00CIIeYMBArOIAs IPOM3BOJICTBO HIapa 1 ropsiyei BOJIbI;

[ 9aCThk TOIUTMBHO-DHEPIETHYECKOTO KOMILIEKCE, 00ECIeYnBaIonmas IPOH3BOJICTBO 3NEKTPOIHEPTHH.
6. TepmoguuamMuueckas cucrema Oyzer B paBHOBECHOM COCTOSIHHH, ECITH BO BCEX €€ TOUKAX OymyT:
a. OMHAKOBEIE Macca M TeMIeparypa

0. OmMHAKOBLIE Macca M JaBIeHHe

B. O/IHHAKOBbIC JIABIICHHE M TEMIIEPATYpa

3namp (ITK-3.2):

7. KaBUTalus BO3HUKAET, KOrya:

a. IaBICHAE B KAKUX-THO0 MeCTax MOTOKA [IAJAeT i CTAHOBATCH HUKE [ABICHHS HACBIIEHUS

0. aBneHwe B KakuX-MMG0 MECTAaX MOTOKA BO3pACTaCT ¥ CTAHOBUTCS BEBIIIE JABIE€HHS  HACHIIEHHS
B. IaBJICHHE B KAKAX-THOO MECTax IOTOKA CTAHOBHTCS PABHBIM JIABICHHUIO HaCBIIECHUS

8. DKEKTOPEI H HHIKEKTOPEI OTHOCHT K:

a. JIOIIACTHEIM HacocaM

©. CTpyHHEIM Hacocam

B. 00BEMHBIM HacocaMm
Ymems (ITK-3.2):
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9. PacueT rHAPaBIHYECKOr0 PeXUMa CBOTHTCS K OIPENENICHHIO ;
a. IIOTEPh aBJICHHS [IPH U3BECTHBIX PACXOJAaX BOMIEI

0. pacxo/10B BOIBI IPH 3aaHHOM [ARJICHHH

B. COIIPOTHBIICHUS CETH

I. KO3 QHIHEHTAa TEMIOIPOBOIHOCTH

I. IOTEPE TEILIOTHI TETTIOHOCHTEIS

10. PetyKIIMOHHO-0X 1 IUTETbHBIE YCTAHOBKH (POY) cyxar s
a. II0ZI0TPeBa CETEROI BOMIEI

0. BeIpaoTKH ocTporo mapa

B. CHIKCHUS JIABIICHHS H TEMIIEPATYPLI OCTPOTO Mapa

I 3aIHTEI TEIUIONPOBOIOB OT BO3ACHCTBHS aTMOCHEPHBIX 0CAKOR
A, WMPKYISALUHA TETIOHOCHTENS

Hmemv nasoixu (I1K-3.2):
11. TlapoBsre KOMIIpeccopsI ciTys ar s

4. TIOBBILIECHHS JaBIICHHS IIapa
0. MOBBIIEHHMS TEMIIEpaTypHI Iapa

B. TOHW)XEHHSA JaBJICHUS TIapa

I. o0ecneyeH s TUPKY/IAINH TeIIOHOCHTE S

A. 3aUTEI TCTIONPOBOIOB OT BO3AEHCTRBUS aTMOC(HEPHBIX OCAIKOB
12. leaspanus npeHasHad9eHa 1Jis:

a. ylaJIeHHs |3 BOJBI PACTBOPEHHEBIX COTCH

6. ynaneHus u3 BoAbl rpyGomMCIIepCHBIX IpUMecei

B. yIalneHHsI U3 BOIBI KHCIOPOJA U YITIEKHUCIIOTO ra3a

I. yOareHus U3 BOJIbI HakuneoOpa3oBarenei

A. CHIXXCHUS NIABJICHUS M TEMIIEPATYPEI OCTPOTO Mapa

3uams (IIK-4.1, ITK-4.2):

13. Jinst nonneprkanus 3a1aHHbIX TAPAMETPOB TEIUIOHOCHTEILA, IIOCTYNAIOINETrO B CHCTEMbI OTOILICHHS,
TOPSYEro BOAOCHAOKEHHS TEIUIOBBIE IIYHKTHI OCHAIAIOTCA:

a. KOHJIeHCaTOCOOpHUKAMH

0. CMECHTENBHEIME HAaCOCAMH

B. aBTOMaTHYE€CKHMH PETYIITOPaMH

I. I'PSA3EBUKAMH

J1.3aII0pHOH apMaTypoif

14. PerymnaTopsl, paboTaromue ¢ HCIOTb30BaHEeM IIOCTOPOHHET0 HCTOYHHKA SHEPTHH, HA3BIBAIOTCSL:
a. perynsaTopaMu JaBaeHHs

0. perynaTopamu Temneparypel

B. 00paTHBIM KJIAIaHOM

I. PETYISATOPaMH IIPAMOTO JeHCTBHS

A. PETYIATOPaMH HEIIPSAMOTO JeHCTBUS

15. Tlo mpuHUHITy paGoTh! KOMIEHCATOPEI IOJIpa3/IesIAIOTCs Ha:

a. THOKHE H BOJHHCTHIC LIAPHAPHOTO THIIA

0. CaJIbBHUKOBBIE W JIHH30BEIE

B. OCEBBIE H paJHalIbHEIE

T. IOABHXKHBIE W HEIIOABHKHEIE

A. € MPEIBAPUTENBHOM PACTSHKKOM | 6€3 NpeIBapHTENLHON PaCTsIKKH
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Ymemn (ITK-4.1, I1K-4.2):

16. HelirpansHolt Ha3kIBaeTCs TOUKa, B KOTOpOI:

4. CTaTHYECKHH HAIIOP PaBEeH HYIO

6. MaKCHUMATBHBII I1be30METPUYECKHI HALIOD

B. IOMICPAKHUBACTCS [IOCTOSAHHBI HANOp, KaK IIPH THAPOJAMHAMMYECKOM, TaK M IIPH CTAaTHYECKOM
pexumax

T'. MUHAMAJIbHBIA [Tbe30METPHYECKIH HATIop

A. TIPH CTATHYECKOM PEXUME HAIIOP COOTBETCTBYET MaKCHMAIIBHO TOIYCTHMOMY

17. UTII- sto0:

a. IYHKT IOAKIIOYCHHS CHCTCMBl OTOIUIEHHS, BEHTHIIIIAH M BOLOCHAGKEHHS 3MaHus K
PaclpeICTMTEIIBHBIM CETAM CHCTEMBI TETUIOCHAGKEH S MUKpOpaiioHa

0. NYHKT NOAKIIOYEHHS CHCTEMEI TCIIOTIPOBOJIOB MHKPOpAaHOHA K pPACHPeNEIUTETBHBIM CETAM
TOPAYEro TEIIOCHA0KEHHUS i BOIOIIPOBO/A

B. CMKOCTb, NMpeHaSHAYCHHAS UL XPAHCHHUS ropsdeif BOABI B LENAX BHIPABHABAHHSA CYTOYHOTO
rpaduKa pacxoia BOABI B CHCTEME TEIIOCHAGKEHHS, a TAKIKE JUId CO3JaHMsA M XpaHeHHs 3araca
IIOANHTOYHOH BOJBI HAa HCTOYHHMKE TEILIOTEI

T. COBOKYIHOCTb YCTPOMCTB, 0GeCHEeUHBAIONIMX HAIPEB XONOJHOH BOIBI X paclrpeneieHue ee IIo
BOZOpa30OpHEIM Iprbopam

A. KOMIUIEKC 00OpYJOBaHHA, C IOMOMBI0 KOTOPOLO CHCTEMa OTOIJICHHS, BEHTHIALHH ¥
KOHIMIIHOHUPOBAHHS BO3yXa IPHCOEAUHAETCS K TEILTIOBBIM CETSM

18.CoGriTHe, duKcHpyOIIee rOTOBHOCTE 0GBEKTA, 000pyIOBAHUA K MCIIOJHEHHIO 110 HA3HAYEHHIO H
AOKYMEHTAIBHO OOPMIICHHOE B YCTAHOBIEHHOM IOPSIIKE, ITO-

a. BBOJ B 3KCILTYaTaI[HIO

0. KaNHUTaIBHBIA PEMOHT

B. TeKYyINH# peMOHT

I'. KOMILIEKCHOE o1poOoBaHHe

I. TEXHHYECKOE 00CTy:KHBaHHE

Hmemo nasviku (IIK-4.1, [TK-4.2 ):

19.9nctka obopymoBanns u TpyOGOIPOBOMOB OT HAKHUITHBIX H I'PA3EBBIX OTJIOKEHHH C IIOMOIIBIO
KOMIUIEKCOHOB OTHOCHTCH K:

a. IPeIBapPUTEILHOMY METOLY

6. KOMOHHHpPOBaHHOMY METOY

B. [THEBMATHYECKOMY METO/Ty

I. (PU3HYECKOMY METOLY

I. XUMHYIECKOMY METOIy

20.YcTpoHCTBOM, BOCIIPHHMMAIOIIHM H3JHIIEK BOIEI IIPH TOBBIIICHHOH TEMIIEpPaType B CHCTEME H
BOCIIOJTHSIONIMM YOBLIE BOJIBI IPH NOHIKEHUHA TEMIIEPATyPbl, SBIISETCH:

a. 0aK-aKKyMyJIsITop

0. Bomomoorpesareis

B. 2JIEBATOP

T. KOMIIEHCATOp

J. pacImHpHTENIbHBIH Oak

21. HeopraHu3oBaHHEIH BEIXOJ HAPYKY BHYTPEHHETO BO3[lyXa 4epe3 HEMIOTHOCTH B HApPYXKHEBIX
OrpakIEHUSIX HA3HIBAIOT:

a. aspaunei

0. BeHTU A CH

B. KOMIIEHACITHEH

I. 3KCUIIbTpanueH

1. “HGMIBTpaei

22. CexunOHMPYIOIIHE CTATBHBIE 3aBIKKH YCTAHABIMBAIOT B TEIUTOBEIX CETAX HA PACCTOSHHH:

a. He 6omee 1000 m
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6.300 m
B. He MeHee 3000 M

r. He bonee 300 m

I. He Gomee 3000 M

23. HasHa4eHMe KOH/I@HCATOOTBOTIHKOB ~3T0"

a. ylaJI€eHHE arpeCCHBHBIX Ta30B

0. KOMITEHCAIHS TeMIepaTypHBIX YIATHHEHHH

B. yAaJIeHHE B3BEIICHHBIX YaCTHII

T'. BOCTIPEIIATCTBOBATE IIPOPBIBY T1apa B KOH/IEHCATONPOBOJL
A. KOHICHCALKS BOJISHEIX [1APOB

24, ManuHsl, npeIHa3HaAYeHHEBIE [T [I0IbEMA M IICPEMEINCHUS KHAKOCTEH , HA3bIBAIOT:
a. HaCcOChI

0. BEHTHIIATOPEI

B. KOMIIPECCOPEI
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Hpunoocenue 3

Tunopbie BOIIPOCHI K BXOOJHOMY TECTHPOBAHHIO

1. MlcTounIKaMH TEIUIOBOM 3HEPIHH B CHCTEME LIEHTPAIIM30BAHHOIO TEILNIOCHAMKEHHS SBIISIOTCS:
A- T3II u KoTeIbHEIE

B-TP2C

C- uHIMBHYaATBHbIE KOTITEI

D-K3C

E- ABC

2. Tennodukanueit HasbBaeTCS:

A- BEIPabOTKa MEKTPOIHEPTHH

B- uenTpammioBannoe TemnocHabGkenwe Ha Gaze KOMOMHMPOBAaHHOM BbIpaOOTKH TEIUIOBOM #
SIIEKTPHYECKON SHEPTHH

C- BeIpaboTKa TeIuI0Boi sHeprun

D- nepenava anekTposHepruy Ha GonbInme paccTOsHUS

E- morpebnenne Tennosoit suepruu

3.BuBI TEIOBEIX HArPY3OK :

A- CE30HHBIE U KPYIIIOI'OJIOBHIE

B- Ha oTomeHue U BEHTHISIHIO

C- TexHOMOrHYECKHE

D-ropsyee BonocHabkeHne H BEHTAIIAIAS

E- sleKTpudecKue i TeXHOTOTHUECKHE

4.K ce30HHBIM TEMIOBBIM HATPY3KAM OTHOCATCS:

A- ropsaee BomocHabKeHHe

B- oronnenue u BenTHISIIIMS

C — TexHONMOrMYECKAs

D- snexktpocHabxenne

E- xananuzanus

5. Koo dunuenT uuduinsTpanuu yauTsmaer:

A- TEIIOIIPOBOAHOCTE CTEH

B- remnonepenady creH, okoH, IOJOB ¥ MOTOJIKOB

C- nomio pacxona TeIuIa Ha IOJOrPEB HAPYIKHOTO BO3[yXa, IOCTYIAMIIEr0 Yepe3 HEMJIOTHOCTH
D- renmonepeady u30/141HORHOTO ClTOS

E- xonn4ecTBO TEIIOTEL, TepsieMoro Yepe3 HEIIOTHOCTH OTpaXKAeHuH

6.B 3aBHCHMOCTH OT HCTOYHHKA IIPUTOTOBIEHHS TEIUIa PA3IHUAOT CHCTEMbI TEILIOCHAGKEHHS:
A- UEHTpalIM30BaHHEIC U JIELEHTPATH30BAHHEIE

B- onHOTpy6GHBIE 1 MHOTOTPYOHBIE BOJISHEIE

C- MHOTOCTyHEHYaThIE H OMHOCTYTICHYATHIC

D- BomsiHBIE M TapOBBIE

E- BogstaEIe, mapokie 1 rasossle

7.BojsiHBIE CHCTEMBI IO cIoco0y I10a9u BOII Ha Opsaee BOAOCHAOKEHHE JIe/IIT Ha *
A- MHOTOCTYIIEHYAThIE U OAHOCTYIEHYATEIE

B- oTkpebiTEIE M 3aKpEITEIE

C- neATpanu30BaHHEIE U [ICLEHTPATH30BAHHEIE
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D- BonsHBIE ¥ MapoBkIe

E- omHoTpy6HEE H MHOTOTpYOHEIE

8.CXeMBI IPHCOETMHEHAS MECTHEIX CHCTEM OTOILICHHS PA3THYAIOTCH:
A- 3aBHCHMEIE U HE3aBHCHMbIE

B- onHocrynengarsie u MHOTOCTYIIEHYaTkle

C- napoBbie u BomsHBIE

D- oxgHoTpyGHEIE H MHOTOTPYOHBIE BOJISHEIE

E- omrOoTpy6HEIE T MHOTOTpPYOHBIE TapOBBIe

9.B 3aBHCHMEIX cxemax [PUCOCAMHEHHA TEIIOHOCHTENE MOCTYIAeT :
A- HETIOCPENICTBEHHO U3 TEIUIOBEIX CoTel B OTOIHTEbHBIE IIPHOOPEI
B- 13 Tenoroii cetn B mogorpesarers

C- u3 mogorpenarens B TEIUIOBYIO CETh

D- HemocpencTBeHHO U3 TeNIOBEIX ceTell B aKKyMYyIISTOp

E- HemocpencTenHO U3 Temiorsx ceTelt B CMECHTEIBHBIH y3el

10.Cucrems! ropsaero Bogocrabkenus mo MECTY pacHoIOKEHHs HCTOYHHKA PaseiIaioTCs Ha:

- C CCTECTBEHHOH NUPKY/IANHEH i ¢ IPHHYIUTEILHOM TUPKYILHei
B- nenTpanmusosanusie u JNELCHTpaIH30BaHHBIE
C- ¢ akkymymstopom i Ge3 aKKyMyJsiTopa
D- onrOTpY6HEIE H MHOTOTpyOHEIE
E- Bonsusie u mapogsie
11.PerynmupoBanue Termosoit HAarpy3KH I0 MECTY PEryJIMPOBaHHSA Pa3IHIALOT :
A- LEHTpaNEHOE, TPYIIIIOBOE, MECTHOE
B- xommaectBennoe 1 KavecTReHHOE
C- aBrOoMaTuyeckoe u pyqroe
D- nneBmarugeckoe u runpasmgeckoe
E- npsmotounoe u ¢ PEeLHPKYIAIHeH
12 KavecTBeHHOe perymupopanse Temmosoi Harpy3KH OCYyIIeCTBIIICTCS:
A- U3MEHEHHEM TEMITEPaTypEI TeILIOHOCHTE S IIPY TTOCTOSHHOM PacXoie
B- usmeHeHnem pacxona TemonocHTe s TIPH TIOCTOSIHHOM TeMIeparype
- IPOITyCKaMH [TONaYH TEILIOHOCHTE)IS
D- n3amenennem nuamerpa Tpyd
E- usMenennem nasnenns temmonocutens
13.I'psa3eBuKH, 31€BaTOpPEL, HACOCEL, IIOMIOTPEBATENH SBIIAIOTCS 000PYIOBAHHEM:
A- IITII
B- MTII
C- TennoBeIx kamep
D- T3I
E- KoTenmbHOM ycTaHOBKH
14.3anaqeit runpasnmgeckoro pacvera TeIlJIOBEIX CETEH ABIIAeTCS:
A- OnpezieNIeH e TOTEPh TEIUIOTHI
B- onpenenenne quamerpa tpy6 u [IOTEPb JIaBIICHHS
C- ompenienenne CKOpPOCTH IBHKEHHUS TEITOHOCHTEIIS
D- onpenenenue noteps pacxona TemIOHOCHTES
E- pacuer Temnogoit Harpyzku
15.IToTepu naBnenus mpu QBHKEHAR TEIIOHOCHTENS 1O TpyOaM CKIIabIBaeTCs U3
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A- TIOTeph NaBNeHUs HAa TPEHHE W MECTHbIE COIIPOTHBIICHHUS

B- noteps Haropa Ha Typ6yIeHTHOCTE BHKEHIS

C- moTeps TeIUIOTH MpU TpeHuu

D- moteps TennoTs Yepes H30IMHORHEL CII0k

E- noreps Temnonocutens

16.ITbe30meTprueckmit rpaduk nossonser ONPENEIHTD:

A- IpEIeNEHO OIMYCTHMBIE HalOpPbI

B- nasnenwe mm Hanop B moGo# Touke TEILIOBOMH ceTH

C- crarmgeckwuit Hamop

D- motepu Temnots npu nemkenmH TEIIOHOCUTES

E- nmamerp tpy6onporona

17 Komnencarus Temneparyprsx YANHHEHUH TpyO mpomsBoguTes:
A- TIOBMIKHEIMH OIIOPaMH

B- HenmomBmkHEME omopamu

C- xommeHcaropamu

D- sanopHroit apmarypoii

E- nomgnurounsmMu Hacocamu

18.TennoBele nepeMemenus TEILIOIPOBOIOB O0YCIIOBIICHBI:

A- TMHEHHBIM yIUIHHERHEM TPy IIPH HarpeBaHHH

B- cxonpikeHIEM 0TIOp TIPH OXJIaMkIeHAH

C- TpeHHeM TemnonpoBomos 1o orope

D- cratmgeckum Hamopom

E- notepamu TennoTs! mpu ABHKEHUH TEIIOHOCHTEIS
19.ITpoxoxHEIe KaHAIBI OTHOCATCS K CIEAYIOIIEMY THITY IPOKIALOK:
A- Ha3eMHO

B- nomzemuoii 6eckananproif

C- nonzemHoOM KaHATBEHOM

D- Bo3mymmHo# Ha MayTax

E- noxsomnoi

20.KanansHsle mpoKTaKu TENJIOTIPOBOIOB IIPEAHA3HAYEHEI JIJIS:
A- 3aIIATEHI TEIIONPOBOIOB OT BO3ICHCTRHS TPYHTa H KOPPO3HOHHOTO BIIHAHHS ITOYBEI
B- 3amuThI TermonpoBsomoB ot BosneiicTBHs arMoc(epHBIX 0camKoB
C- 3aImuThI TEIIONPOBOKOB OT IIOTEPH TEILIOTHI

D- xomniencanuu TemMieparypHex YIHHEHHH TpyO

E- nupxynsiuu Temonocurens

21.ITpu npoxItajke B OHOM HAIIPABIEHHH He MeHee 5 TPyO IpHUMEHSIOTCS:
A- HEMIPOXOIHbIE KAHATIEI

B- npoxoxusie kanamsr

C- nonympoxoHeIe KaHATEL

D- cranpHEIe Tpy6GHI

E- nmnactmaccoskle kaHambn

22.TTo npuHIHUITY paGOTEHI BEICOKHE CTOHKH TIOJIPasIEIIIOTCS Ha:
A- KecTKHe, rHOKHe U Kaualommecs

B- BepTuKansHBIE, rOpH3OHTATBHEIE

C- OIHOBETBEBEIE, [BYXBETBEBEIE
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D- BonstHEIe M mapoBke

E- onnoTpy6HBIE 1 MHOTOTPYGHEIE

23.HasHa4eHue TEMmIoBOM M30ISIIHH:

A- 3aIUTa OT BO3AEHCTBHS IPyHTa

B- ymenbmenue termossx II0TEPE

C- monnepxanue rumpasmmgeckoro PeX¥Ma TEINOBOM CeTH
D- xomnencarmms TEMIIEPaTypHbIX YITHHEHUE Tpy6

E- 3amuTe! Temonpososos ot BosnelicTams aTMOC(EPHEIX 0CAIKOB
24. Tennou30naIMOHHEIE MaTepHakl I0JDKHEI 00J1a0aTh;

A- BBICOKMMH TEIUTO3AIMHTHEIME CBORCTBAMM

B- BrICOKMM KO3 HIIEHTOM TEILIONPOBOIHOCTH

C- KOpPO3HOHHO- arpecCHBHEIMH CROMCTBAMU

D- HusKHAMYU TemIo3amUTHEIME CBOMCTRAMY

E- BhicOKMMU MexaHmUecKkHMH CROMCTBAMM

25. AHTHKOPPO3HOHHYIO 00paboTky Hapy»KHOM OBEPXHOCTH TPY0 IpH TeMIIepaType TEITOHOCHTENS 110

150° C mpoussogsar:

A- GUTYMHO# IPYHTOBKO

B- 6enzunom

C- opranudecKkiME pacTBOpUTESIMH

D- munepansHoi BaToit

E- mo6bM TemmonsonsmmonEsm MarepHanoM
26.TennoBbIe HOTEPH B TEIIOBBIX CETAX GBIBAIOT:
A- IuHeltHbIE ¥ MeCTHEIe

B- B oxpyxaromyro cpexy 9epe3 TEIIOU30IIAIHIO
C- ruzpaBiMuecKye 1 cTaTHYecKue

D- aBapuitusie 1 6a30BbIe

E- HenpephIBHEBIE U NepHOMYecKHe

27.K ocHOBHOMY 060pyROBaH#IO TOI1 otHOCSTCH :
A- Hacocel 1 IIOJIOT PEBATEH

B- Temmonposozsr u POY

C- xoten u Typbuna

D- IITIT u MTII

E- TennoBsle y31e1 u a6oHEHTCKHAE BBOEL

28.BononoaroToska s TEMIOBBIX ceTel BKIIOYaeT CIICIYIOIIHE OTIEPAIIHH:

A-mexanuueckoe GuIETpoOBaHME

B- ocBetienne, ymsrdenne, neasparms
C- perenepanus HOHHTOB
D-B3pBIXJICHHE M OTMBIBKA HOHHUTOB

E- pereneparnus u oT™MbIBKa HOHHTOR
29.VcniBITaHusI TEMUTOBBIX CeTel GRIBAIOT:
A- IEPBHYHEIE H IIAHOBEIE

B- HananouHble 1 aBapuitHbe

C- myCKOBBIE U KCILTYTAIlHOHHEIE

D- menpepriBHEIE U epHOgHYECKHE

E- nernue u 3sumuHE
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30.3anavelt HanamKy TEIOBEIX ceTeit ABJIAETCA:

A- obecriedenne pacyeTHOro PACTIPENEICHUs] TETIOHOCHTENS y BCEX TIOTpeGUTe el
B- onpenenenne nnotocTy 1 TIPOYHOCTH TPYOOIIPOBOIOB

C- onpenenenne moreps Temma

D- xommencanms TEMIICPAaTYPHBIX YINIHHEHHH Tpy6

E- obecnieuenne Oe3aBapuiinoii SKCIUTyaTallu¥ TENJIOBBIX CeTel
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Ipunoscenue 4
Tunossie 3apanns KOHTPOJILHOH pafoTe
BapuanTel 3aanns B coorBeteTBHE ¢ BApHAHTOM:
1) TepmomunaMmaeckuit pacyer nuKia.
2) PacyeT ynensHBIX TemmoBbIx Harpy3oxK.
3) Pacyer Harpysok Teriosoro macoca,
3) OnpenenuTs pacXos! TemIOHOCHTE el TCIUIOTIPHEMHHKOB U TEIIOOTAATIHKOB.
4) Onpenenuts kodhpumrenTH TeIUIOOTAaYH TEIIOBOT0 Hacoca u THY.
s mydmero noruManms MaTepHana HeoOX0UMO 03HAKOMHUTBCS C COAEPIKAHKUEM JIEKI[HH 110
TEMI0BBIM HACOCaM.

Ne Bapmanta | PaGouee temo TS] ” Tsz - Twz | A Ty _ ];2 ) To, A ];(: TK ) TW2 g
°K °K
1 343
B 338
3 333
4 R-134a 276 274 328 3 5
s 323 |
6 318
7 313 |
8 343
9 | 338 |
10 | 333
1 R-600a 276 274 [ 328 3 5
12 323
13 318 |
14 313 |
15 343
16| 338
17 333
18 R-717 276 274 328 3 5
19 323
20 318 |
e 313 |

Hist kommpeccopa mapku Bitzer 4G-30.2 (Y)-40P npunsts cnenyronye sqaqenus IIoKa3areJei:
ko3 dummenT BpegHOrO lpocTpancTBa kommpeccopa € = 0,03; o6wemHuas TEOpeTHYeCKas
TIPOH3BOUTENILHOCTE KOMIIpeccopa ¥, = 84,5 M/, dlekrpomexanmyeckuit KITJ] kommpeccopa M 1as
=0,95.

CompoTHBIIEH e BceX OCHOBHEIX TEMI00GMEHHEX alIapaToB IPHHSTE paBHBM 0,3 Gap.

Jl1st onpejienIe s TepMOIHHEAMHYECKHX CBOHCTR pabodux TeNn HCIOIb30BaTh HHXKEHEPHYIO
nporpammy Coolpak [2].

KonTpoasnbie Bonpocer
3nampo (IIK-3.1)
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1. MeTomuka pacuera oHOCTYIeHYATEIX TpaHc(hOPMAaTOPOB TEILIa.

2. IIpuMeneHHE ABYXCTYTIEHYATBIX TETIOHACOCHBIX YCTaHOBOK B CHCTEMaX TEINIOCHAGKEHHS.
3. OCHOBHBIE METO/(bI PETYTHPOBAHHS KOMIIPECCHOHHBIX TPaHC()OPMATOPOB TeIIa. Y CIOBHS yc-
TAHOBHBIIETOCS PEKUMA.

Ymems (IIK-3.1)

4. XapaKTepHCTHKH OCHOBHBIX 7IEMEHTOB TpaHchopMaTopa Tema.

5. IIpuHIHD KeHCTBHS HIeaTbHbIX abCOPOLHOHHBIX YCTAHOBOK ¥ YIE/bHBbI pacxo[ TeIia B HUX.
6. AGcopbrHOHHO- 1D DY3HOHHBIE XOMOTAITbHbIE YCTaHOBKH,

Hmems naswvixu (ITK-3.1)

7. DHepreTHYECKOe CpaBHeHHE a6COPOIHOHHEIX I KOMIIPECCHOHHBIX XOJIOMIBHEIX YCTAHOBOK.,
8. sl cTpyluEIX TparcdopMaTopos Tera.

9. llpunuumuransHas cxema u KITJ] CTPYHHOIO KOMIIpeccopa.

3name (I1K-3.2)

10. Pacuer reomerpuueckux Pa3sMEPOB CTPYHHBIX KOMIIPECCOPOB.

11. Xapakrepuctuku cTpyiiHoro KOMIIpeccopa.

12. TlpuanMnuansHas cxema BHXPEBOH TPYOhI K Iporiece ee pabOoTEL

Ymems (IIK-3.2)

13. TlpunnmnuansHas cxema 1 KT IaP03XKEKTOPHBIX XOTOUIBHEIX YCTAHOBOK.

14, Ocob6eHHOCTH ra30KHIIKOCTHEIX TpaHchopMaTopoB Tema.

15. HuskoTeMnepaTypHas TemmoBas u30/1ms,

Hmemb nagviku (I1K-3.2)

16. Oco6GeHHOCTH NPOIECCOB B ra30BEIX TpaHcdopMaropax Temna.

17. MneansHble ra3oBsle MEKIE ¢O CTaIlHOHAPHBIMH IIPOIECCAMH.

18. PeabHBIe ra30BbIe MHKIIBI H KBA3HIHKIEL CO CTaHOHAPHBIMH MPOIECCAMI

3uams (IIK-4.1, ITK-4.2)

19. AkkymyTHpOBaHUE TEMIOTEH! B BOTOHOCHBIX CIIOSIX.

20. AKKyMYIATOPBI TEIIOTEI (ha30BEIX TIEPEXOIOB.

21. XuMudeckye TemoBsie aKKYMYJISTOPBIL.

Ymems (IIK-4.1, ITK-4.2)

22. Bo306HOBIIEMBIE HCTOYHUKH OHEPTHH.

23. IIpumenenne conHedHOMH SHEPTHH.

24. IlpuMeHeHwe SHEPTHH GHOTOILIHEA.

Hmemo nasvixu (ITIK-4.1, ITK-4.2)

25. Ucnons3oBanue sHeprum BeTpa.

26. VindpaxpacHslie u3mygaren.

27. Dueprocbepexernne >30OEKTHBHBIX 3IaAHMI.
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Ipunoscenue 5
Temaruka Jaboparopueix pabor
Hmems nasvixu (IIK-3.1, ITK-4.1)
1. Jlabopatopuas pa6ora Nel. Usmepenue u onpenenenme TIapaMeTpOB M NoKa3aTeNel pexnma
paboTsI TemmoBoro Hacoca
2. Jlabopatopras pa6ora No2. Onpenenenwe 3aBrucumocty Koa(duimenTa mpeodpasopans
TCILIOBOTO HACOCa OT TEMIIEPATYDHI CPEIbl HCTOUHIKA TCILIa HH3KOTO YPOBHS
Hmempw nasvixu (11K-3.2, IIK-4.2)
3. Jlabopatopuas pa6ora Ne3. Onpenenenne 3aucumoctn Koo dunuenTa npeobpasoBaHus
TCILIOBOTO HACOCA OT TEMIEPATYPEI CpeIbl NOTPeOHTENS TeMTa BEICOKOro YPOBHs
4. Jlabopatopras pabora Ned. Perymuposanme TIPOH3BOJIUTEIBHOCTH TEIIOBOTO HACOCA
Bonpocer k oruery no JMabopaTopHLIM paGoTam
Hmems naevixu (IIK-4.1, IIK-3.1)
1. Metouka pacuera OIHOCTYIEHYATEIX TpaHC(hOPMATOPOB Tema.

- lIpumenenne nByxcrynengarsix TCIUIOHACOCHBIX YCTAHOBOK B CHCTEMAX TEIIOCHA0KEH U,
3. OcHOBHEIE MeTO BT PETYTHPOBAHUS KOMIIPECCHOHHEIX TPaHCPOPMATOPOB Teria. Veaosus yc-
TAHOBHBIIETOCS PEKUMA.,

4. XapaKTepHCTHKH OCHOBHEIX STIEMEHTOB TpaHC(OpMAaTOpa Terwa..,

Hmems nagwixu (I1K-4.2, ITK-3.2)

5. Pacuer reomerprueckux Pa3sMEpOB CTPYHHEIX KOMIIPECCOPOB.

6. XapakTepucTaky CTPYHHOr0 KoMIIpeccopa.

7. IlpuniMmmatsaas cxema BHXPEBO# TpyOEI U niporece ee paboTEL.

8. IlpuHuunuansHas cxema u KITJT mapoaxekroprsix XOJIOMHUNBHEIX YCTAHOBOK
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