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Conep:xanue

[enw 1 3a1a4¥ OCBOCHHUSI TUCITUTLTMHBI

[lepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS 110 TUCHUIIIMHE, COOTHECEHHBIX
C TUIAHUPYEMBIMH Pe3yJIbTaTaMH OCBOCHHS 00pa30BaTeIbHON MPOTPaAMMBI

Mecro mucuurumabl B cTpykType OOII 6akanaBpuara

OO0beM JUCHUIUTMHBI B 3aU€THBIX €IMHUIAX C YKa3aHWEM KOJIMYECTBa aKaJeMHuye-
CKHX, BBIJICICHHBIX Ha KOHTAKTHYIO pab0oTy 00ydJaromuxcs ¢ nmpenoaaBaTesnemM (1o
BUJIaM Y4EOHBIX 3aHSTHIA) M HA CAMOCTOSITEIbHYIO paboTy 00yJaromuxcs
Copep:xaHuie TUCIUIUIMHBL, CTPYKTYPUPOBAaHHOE TIO pa3zeliaM C yKa3aHHeM OTBe-
JICHHOT'O HA HUX KOJIMYECTBA aKaJIEMUYECKUX YACOB M BHJIOB YUCOHBIX 3aHITHIA
Pa3nensl AMCUMIITUHBL U TPYAOEMKOCTH 110 BUJaM YUeOHBIX 3aHATUH (B aKaJeMu-
YECKUX Yacax)

Ounas dhopma 00yueHus

3aounas popma oOyueHust

Copep:xaHue TUCIUILIMHBL, CTPYKTYPUPOBAHHOE 110 pa3jenaam

Copep:xaHne JTEKIIMOHHBIX 3aHITHIA

Coneprxanne 1a00paTOPHBIX 3aHATUN

Copep:xaHne MPaKTUIECKUX 3aHITUN

[TepedeHnb yueOHO-METOIUIESCKOTO 00ECTICUeHHUS ISl CAMOCTOSATEILHON PabOThI
00ydaromuxcs Mo AUCIUTIINHE

TeMbI KOHTPOIBHBIX Pa0OT (pa3Aeibl AUCITUTLTHHBI )

TeMbl KypcOBBIX TPOEKTOB/KYpPCOBBIX PadOT

MeTtoauueckue ykazaHus sl 00y4Yaronuxcs M0 OCBOCHUIO THUCHUTIIHHBI
OOpazoBaTenbHBIE TEXHOIOTUN

YyebHo-MeToanYeCKOe U HHPOPMAIIMOHHOE 00€CTIeUeHNEe JTUCITUTITUHBI
[lepeueHb OCHOBHOM U JJOMOJHUTEIBHON Y4eOHOM TUTepaTyphbl, HEOOXOAUMOM ISt
OCBOEHUS JUCLUIIITNHBI

[Tepeuens MHGOPMAITMOHHBIX TEXHOJIOTHI, UCIIOJIb3YEMbIX TIPH OCYIIECTBICHUN
00pa30BaTeNpHOrO Mpoliecca Mo JUCIUILINHE, BKIII0Yas epevyeHb MPOrpaMMHOTO
obecrniedeHus

[Tepeuens pecypcoB HHGOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOHN ceTu «HTepHeT»
(manee — cetb «HTEpHET»), HEOOXOAMMBIX ISl OCBOCHHSI TUCITUTUTHMHBI
Onucanne MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM I OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIlecca Mo TUCITUTUIMHE

Oco0eHHocTH OpraHu3alii OO0y4YeHHs MO JUCIHUIUIMHE JIJIS MHBAJIUIOB U JIUI[ C
OTPaHUYEHHBIMUA BO3MOXKHOCTSIMH 37]0POBbS
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1. e u 3a7a491 0CBOEHUS AUCIHUTLIMHBI

Henbo u3yyeHusi TUCUMIUIMHBI SIBISICTCS MPHOOPETEHUE 3HAHUM O TUIMAX U KOHCTPYKIHUSIX
sHepreTnuecknx kKotioB TOC u maporeneparopoB ADC, 00 opraHu3aIuu CKUTaHUSI OPTraHUIECKUX TOTI-
JUB B TONKaX KOTJIOB, O TEIUIOQU3MUYECKUX U THIPOTra30IMHAMUYECKUX MPOIECcax, MPOTEKAOIINX B ra-
30BO3JYIIHOM U TMAapOBOJASHOM TpPaKTax KOTEJIbHOW YCTaHOBKH, OO0 YCJIOBHSIX pabOTHI MOBEPXHOCTEH
Harpesa.

3amaveil U3y4yeHUs QUCHUTIIUHBI SBIISIETCS:

e npuoOpeTeHre HABBIKOB MO KOHCTPYHPOBAHUIO KOTJIOB, BBHIIIOJHEHHUIO TEIJIOBBIX, THIpPaB-
JMYECKHUX, a3POJUHAMUYECKUX M MPOYHOCTHBIX PACUYETOB C HCIOIb30BAaHHUEM OCHOBHBIX
3aKOHOB €CTECTBO3HAHMS, METOJJOB MAaTEMAaTUYECKOT0 aHAJIW3a U MOJICIMPOBAHUS, a TaK¥Ke
MEXaHHU3MOB TEOPETUUYECKOTO U HKCIIEPUMEHTAILHOTO UCCIIEIOBaHUS;

® yMEHHE MPOBOJUTH PACUYETHl MO TUIIOBBIM METOAMKAM, MPOEKTUPOBATH TEXHOJIOTHYECKOE
000pyI0BaHHE C HCIIOJIB30BAHMEM CTaHAAPTHBIX CPEJICTB aBTOMATHU3AIMH MPOCKTHPOBA-
HUSl B COOTBETCTBUH C TEXHHUUYECKUM 3aJJaHUEM C 3aJIaHHBIMH XapaKTePUCTHUKAMHU.

2. IlepevyeHb MIAHMPYEMBIX Pe3y/bTATOB 00y4YeHHs MO JUCHHUIIMHE, COOTHECEHHBIX C IJIa-
HHUpPYeMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl

B pesynbrare ocBOeHUS MUCIUILIMHBI OOYYArOIIUIACS JOKEH 001a/1aTh CIEAYIONIMMU KOMITETeH-
LUSIMH:

OIIK — 2 - cnocoOOHOCTBIO JEMOHCTPUPOBATH 0A30BbIC 3HAHMS B 00JACTH €CTECTBEHHOHAYYHBIX
JUCIUIUINH, TOTOBHOCTBHIO BBISBIIATH €CTECTBEHHOHAYUYHYIO CYIIHOCThH MPOOJIEM, BOSHHKAIOUIMX B XOE
npodecCHoHABHON NesSTeNbHOCTH; IPAUMEHSITH I MX pa3pellIeHHs] OCHOBHBIE 3aKOHBI €CTECTBO3HAHUS,
METOJIbl MAaTEMaTUYECKOTO aHaJIn3a U MOJIEIHPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOTO HCCle-
JIOBaHUSL.

[1K — 2 - criocoOHOCTHIO TPOBOAUTDH PACUETHI IO TUIOBBIM METOJIMKAM, IPOEKTUPOBATH TEXHOJIO-
rU4ecKkoe 000pyZOBaHUE C HMCIOIH30BAHUEM CTAHJAPTHBIX CPEACTB aBTOMATHU3AIMU MPOCKTUPOBAHUS B
COOTBETCTBUH C TEXHUUECKUM 3aJlaHUEM;

B pe3yabTate OCBOeHHMSI AMCHMILIMHBI O0YYAIOIIMIACH JOJIKEH OBJIA/IETh CJICTYHOIIUMHU pe-
3yJbTaTaMH 00y4YeHHUsI 10 JTUCIHUILIMHE:

3HATH:

- OCHOBHbIE 3aKOHBI €CTECTBO3HAHMS, METO/Ibl MATEMAaTUYECKOTO aHAJIM3a U MOJEIUPOBAHUS,

TEOPETUYECKOTO U dKCIepuMeHTanbHoro uccienoBanus (OITK-2).
- HOPMAaTHBHYIO 0a3zy B 00JIaCTH MH)KEHEPHBIX H3BICKAHWN, MPUHLHUIIOB MPOEKTUPOBAHUS
TeruioaHepreTruyeckoro odopynosanus (I1K-2);

yMeThb:

- MPOBOJUTH PACYETHI 10 TUIIOBBIM METOJUKAM, IPOEKTUPOBATH TEXHOJIOTUYECKOE 000PYI0-

BaHHE C UCIOJIb30BAaHNUEM CTaHJAPTHBIX CPEACTB aBTOMATU3ALMU TPOSKTUPOBAHUS B COOTBETCTBUU C
texunueckum 3aganuem (I1K-2);

- IEMOHCTPUPOBATh 0Aa30BbIC 3HAHUS B OOJACTH €CTECTBEHHOHAYYHBIX TUCITUIUINH, C TOTOB-

HOCTBIO BBISIBIISITH €CTECTBEHHOHAYYHYIO CYIIHOCTH IPOOJieM, BO3HUKAIOIIKUX B XOJe MpodeccHo-
HaiapHO# nestenbHOcTH (OITK-2).
BJIaJeTh:
- HOpMAaTUBHOW 0a30il B 00JaCTH WH)KEHEPHBIX W3bICKAHWW, MPUHIUIIOB MPOEKTUPOBAHUS
TertodHepreTudeckoro oobopynosanus (I1K-2);

- CIIOCOOHOCTBHIO JAEMOHCTPHUPOBATH 0a30BbIC 3HAHUS B OOJACTH €CTECTBEHHOHAYYHBIX JIHC-
LUIUTMH, TOTOBHOCTBIO BBISIBIISITh €CTECTBEHHOHAYYHYIO CYIIHOCTH MpOOJieM, BOSHUKAIOIIUX B X0/
npodeccuonansHoi nestenbHocTH (OITK-2).

3. Mecto nucuumiaunbl B crpykrype OOII 6akanaBpuara
Hucrummaa b1.B.09 «KoTtenbHbIe yCTAaHOBKHU W TTapOreHEpaTOphl» pean3yeTcs B paMKax Ooka
«JIMCIMIUIMHBD) BAPHATUBHON 4YacTH.



Hucrunmaa 6a3upyercs Ha pe3ysibTarax OOydeHHs, MOJYYCHHBIX B paMKaxX M3yYEeHHS CIECIyIO-
IUX OUCHUILINH: «Matematukay, «Dusukay, «Xumus», «Temmomaccooomen», « TOIIMBO M €ro CHKura-
HHE», « TexHn4YecKas TepMOJUHAMUKAY.

4. O0beM QUCHUILIMHBI B 3a4Ye€THBIX €JUHHIAX C YKA3aHHMEM KOJIMYeCTBA aKaJleMHYeCKUX
4acoB, BbIJIEJEHHbIX HA KOHTAKTHYI padory oO0ydawiuuxcs ¢ mnpenogasarejeM (Mo BUAAM
3aHATHI) U HA CAMOCTOSAITEJIbHYI0 padoTy 00yYaromuxcst

®opma o0yueHHsA

Ounas

3aounas

1

2

3

TpynoeMKocTb B 3a4eTHBIX €IHU-
HHLAX:

5 cemecTp — 3 3.e.5
6 cemecTp — 4 3.e.;
BCero -7 3.e.

5 cemecTp — 3 3.e.5
6 cemecTp — 4 3.¢.;
BCero -7 3.e.

AYIUTOPHBIX (BKJIIOYAs KOHTAKTHYI0 PadoTy 00y4almuXxcs ¢ NpenoaaBa

HOMY IUIAHY:

TejeM) 4acoB (Bcero) mo y4ueo-

Jlexmm (JI)

5 cemecTp — 18 yacos;
6 cemecTp — 18 gacos;
Bcero - 36 yacos

5 cemectp — 4 4aca;
6 cemecTp — 4 Jaca;
Bcero - 8§ yacos

Jlabopartopusie 3ausaTus (JI3)

5 cemecTp — 18 yacos;
6 cemecTp — 18 gacos;
Bcero - 36 yacon

5 cemectp — 4 yaca;
6 cemecTp — 2 Haca;
BCero - 6 4acos

[Ipaktuueckue 3anarus (113)

5 cemecTp — 36 4acos;
6 cemecTp — 36 4acos;
BCero - 72 yacos

5 cemectp — 4 4aca;
6 cemectp — 4 yaca;
Bcero - 8§ yacos

CamocrostenbHas padora (CPC)

5 cemecTp — 36 4acos;
6 cemectp — 72 yaca;
Bcero - 108 gacos;

5 cemecTp — 96 4acos;
6 cemectp — 134 gacos;
Bcero - 230 yacos

dopma TeKylIero KOHTPOJIsI:

VUEOHbIM NAAHOM

Konrtponbnas padota cemecTp — 5
He npedycmMompenvl

®opMa NMPOMEKYTOYHOI ATTeCTAINM:

DK3aMEeHbI cemecTp — 6 cemecTp — 6

3auer cemecTp — 5 cemecTp — 5

3auer ¢ OIeHKOU

VUeOHbIM NAAHOM
He npedycmompenvl

VuUeOHbIM NAAHOM
He npedycmompenvl

Kypcogas pabota

VUeOHbIM NAAHOM
He npedycmompeHsl

VUeOHbIM NAAHOM
He npedycmompeHsl

KypcoBoii npoekr

cemecTp — 5

cemecTp — 6




5. Conep:xanue JUCHUILIMHBI, CTPYKTYPHPOBAHHOE MO pa3/iesiaM ¢ YKa3aHHEM OTBeJeHHOr0 Ha HHUX KOJHMYeCTBA aKaJeMH4YeCKHMX 4acoB
BU/I0B YUeOHBIX 3aHATHH

5.1 Pa3znenbl AUCUMIVIMHBI M TPYI0EMKOCTD 10 BUIaM Y4eOHBbIX 3aHATHIH (B aKaJeMUYeCKHUX 4acax)

5.1.1. Ounas ¢popma oOyueHust

Pacnipenesienne TpyA0eMKOCTH pa3jesia (B yacax) 1o BH-

2 .
Ne Pasnen nucuunMHbI § 45[ = s:rTﬁ?cii}:;" paborer DopMa NPOMEKYTOUYHOM aTTe-
n/ (o cemecTpam) Z g § CTAIIMH H TEKYIEero KOHTPOJIsI
. :;; s O a1 13 m3 crc
1 2 3 4 5 6 7 8 9
1 | Paznmen 1. «DHepreTnueckoe 3auet. KypcoBoll mpoekt
TOIUIEOY 36 5 6 6 12 12
2 | Paznen. 2. «I'openue TormBa u
3¢ (HEeKTHBHOCTH €0 HCIIOIb30- 36 5 6 6 12 12
BaHUA»
3 | Paspgen 3. «IloaroroBka TOILIu- 36 5 6 6 12 12
Ba K COKUTAHUIO»
4 | Pa3zgen 4. «Cxxurague ToIuInBa 48 6 6 6 12 24 OK3aMeH
B TOIIKAX IMAPOBBIX KOTJIOBY.
5 | Pa3zmen 5. «TemnooOMeH B mo-
BEPXHOCTSIX HAarpeBa v TEIUIO- 48 6 6 6 12 24
BOM pacyeT MapoBOro KOTJay.
6. Pa3;[env6. «Hucrora nmapa u 48 6 6 6 12 24
BOJHBIN PEKUM.
Hroro: | 252 36 36 72 108
5.1.2. 3aounas ¢popma o0y4yeHHs
- Pacnpenesienne TpynoeMKocT pasjaesa (B yacax) no Bu-
Ne Pasnen qucuuniMHbI § dz = li[:rg;iﬁﬂl:;“ padore! DopMa NPOMEKYTOUYHOM aTTe-
n/ (mo cemecTpam) Z g § CTAIMU M TEKYIIEro KOHTPOJIS
m :;3 RS a 13 3 CPC




2

9

Paznen 1. «OHepretuyeckoe
TOIIJIUBO»

35

32

Paznen. 2. «['openue Tormsa u
3¢} HEKTUBHOCTH €TO UCTIONB30-
BaHUA»

35

32

Pazgen 3. «IloaroroBka ToIuiu-
Ba K COKUTaHUIO»

38

32

3ader. KonTponbHas pabora

Pazgen 4. «Cxuranue Toruinsa
B TONKAX MapOBBIX KOTJIOBY.

48.5

0.5

44

Pasznen 5. «TemwnooOMeH B 1o-
BEPXHOCTSX HarpeBa v TEIlIo-
BOH pacyeTr MmapoBOro KOTJIay.

46.5

0.5

44

Pa3nen 6. «Hucrora napa u
BOJIHBIN PEKUM.

49

46

Oxk3ameH KypcoBoit mpoekT

Hroro:

252

242




5.2. ConepxaHue IMCUMILIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3/iesaM

5.2.1. Conep:kanue JeKUMOHHBIX 3aHATHI

HaunMeHnoBaHue pa3aesa
MUCIUIIINHBI

Conep:xanne

2

3

Paznen 1. «DHepreTudeckoe
TOTLTUBOY

[TonsTe 00 sHepreTndeckoM ToIUIHMBe. OpraHMYecKoe U SIePHOE
TOIUTHBO. TOITUBHEIE pecypchl M TOIUITMBHO-dHEpreTHdecKuil Oamanc PO,
ONeMEHTapHBIA COCTaB TOIUIMBA. PacueTHple Macchl TorutuBa. [lepecueT
PIEMEHTApPHOTO COCTaBa C OJHOW Macchl Ha Jpyryto. OCHOBHBIC XapaKTe-
[PUCTHKH TOPIOYei Macchl. TeroTa cropanus TOIUIMBAa M METOMBI €€ Ompe-
mesaeHus. Y CcloBHOE TOIIMBO. Bhixos netyunx BeuiecTB. CBOWCTBA TBEPIO-
O TOPIOYETo OcTaTKa. XapaKTepPHCTUKU Oaiiacta TOILIMBA. 30Ja, IUIAK,
0YaroBble OCTATKH, WX XMMCOCTaB, TEMIEpaTypHBIE XapaKTEPUCTHKH, HC-
nmosik30BaHue. Biaaxknocts TorumBa. Cepa B TorumBe. [IprBeneHHbIE BiIaXK-
HOCTB, 30JIbHOCTh, CEPHUCTOCTh TOIUIMBA KaK XapaKTEPUCTUKH SHEPreTHYC-
CKOW 1leHHOCTH ToTuiBa. Knaccudukarms u MapKiupoBka Toruuea. OCHOB-
HBIE MECTOPOXKICHHS HCKOMAEMBIX TOIUIMB. JHEPrOTEXHOJIOTUYECKOE HC-
MOJIb30BAHUE YHEPTETHUSCKUX TOTIUB,

Pazgen. 2. «'opeHue TornBa
1 5P PEKTUBHOCTD €0 UCIOJIb-
30BaHNDY

MatepuanbHbIi OanaHc npoiecca ropeHus. KoaddummeHnTts pacxona (u3-
OBpITKa) Bo3myxa. OmpeneneHue pacxoja KUCIOPOoJa W BO3MyXa I TOpe-
Hust. CoctaB U 00BeM IPOAYKTOB cropanms. OCHOBHOE YpaBHEHHE TOpe-
HUs. YpaBHEHHE HEIMOJHOro ropeHus. TermmoBoi OanaHC Impolecca rope-
HUS. DHTANBINA BO3IyXa U MPOAYKTOB cropanus. /luarpamma 3HTaIbIHA -
remnepatypa. Juccouuanusi npoayKToB cropaHud. Teoperuueckas U Aei-
CTBHUTENbHASI TEMIIEpaTypbl TopeHus. ['OMOreHHoe M TeTepOreHHOE Trope-
Hie. CKOpOCTh peakuyu ropeHus. 3aBUCUMOCTh PEaKLUU TOPEHUS OT TEMH
nepaTyphl, JaBJIeHHA, cOocTaBa roprodeil cmecu. CaMoBOCIUIAMEHEHHE W]
BOCIUIAMEHEHHE TOPI0YEH CMECH.

Pasznen 3. «Iloaroroska Tor-
IIMBA K COKUTAHHUION

[TpuHIMITHATBHBIE CXEMBI CXKUTaHUS TBepJoro TorumBa. CBoiicTBa W Xa-
[PAKTEPUCTUKU YTOJBHOW MBUTH. 3aKOHOMEPHOCTH pa3moiia. CXeMblI Ibliie-
MPUTOTOBJICHUS: IICHTPaIbHAs, HHANBUAYIbHBIC. BinsHIE XapakTepUCTHK
TOTLTUBA HA BHIOOP CHUCTEMBI MBUICIPUTOTOBIICHUS. KOHCTPYKITMK MEITbHUI]
TSt pa3mMoiia yriisg. DIeMEHThl CUCTeM MPUTOTOBJICHUS MBUTA. Bo3myIiHbIH
TeIIOBOM Oananc meutecucTeMbl. CyIka TBIMOBBIMHU Ta3aMH. BRIOOp OI-
TUMAaIbHOM CTeNeHH pa3MoJia TOIUTUBA. [I0AroTOBKA K CKUTAHUIO KHJIKOTO
1 ra3000pazHoro TormivBa. OCHOBHBIE TPeOOBaHHS MPABUII TEXHUYECKOM]
prcruryaTtaruu (I1TD) meuIenpUTroTOBUTENHHBIX YCTAHOBOK.

Pasnen 4. «C)xuranue TOIUINBa
B TOIIKAaX MapOBBIX KOTIOBY.

IKOHCTPYKITNY TOMOYHBIX KaMep Ta30Ma3yTHHIX MapOBEIX KOTIIOB. [ openod-
Hble YCTpPOMCTBA W HX pa3MmenieHue. Bo3ayliHble perucTpsl. 3amaibHbIe
ycTporictBa. OCHOBEI pacdeTa ra3oBbIX TOpesioK. CXeMbl pacIbUICHUS KU/
KOT'O TOTUTMBA. THIIBI Ma3yTHBIX (POPCYHOK. ['openkn Ma3yTHBIE, KOMOWHH-
poBaHHBIC. PacueTHBIC XapaKTEPUCTHKH TOTIOYHBIX KaMep. DKCILTyaTarusl 1|
[PSKUMBI PabOTHI: Majble U30BITKH BO3/IyXa, HCIIOJIE30BAaHUE MTPHUCATIOK, Pe-
MAPKYJSIIHS Ta30B. bopb0a ¢ 3arps3HeHHEeM OKPY>KAIOIIEH CPEIIbI PH CHKH-
TaHWW Ta3a | KAIKOTO TOIDINBA. TeXHMKa 0€30MacHOCTH Ha Ta30Ma3yTHHIX|
TOC. CxeMbl TOMOYHBIX KaMep AJIsl CXKUTAHMS TBEPJIOTO TomKBa. BiusHue
BIIAYKHOCTHU, 30JIbHOCTH, BBIXOJA JETYYUX U TEIUIOTHI CrOPaHUs TOIUIMBA HA
KOHCTPYKITUIO TOTIOYHOW Kamepbl. OCHOBHBIC XapaKTEPUCTUKH TOIOYHBIX
Kamep. TUIBI TOPENOYHBIX YCTPOUCTB. CKOPOCTU MEPBUYHOIO U BTOPUUHO-
ro Bo3ayxa. OCHOBHBIC pacyeTHBIC MapaMeTPhI TOMKH.

Pasngen 5. «TemmooOMeH B Ho-
BEPXHOCTSAX HArpeBa U TEIIO-

TengooOMEH B TOIKE IIApOBOTO KOTJIA. TeIJIOBBIE XapaKTepUCTUKY
HacTEHHBIX 3KpaHoB. [laparomuii u 3¢ hexTuBHBIN TemaoBoi NOTOK. CBS3b,

BOM pacycT MapoBOro KOTJIa».

TEILIIOBOM pa6OTBI TONKH C BUAOM M XAPAKTCPUCTHUKAMU CIKHUIaCMOI'0 TOII-




muBa. M3ny4yarenbHas ciocoOHOCTE (pakena. Beibop Temriepatypbl IpoayK-
TOB CTOpaHHsS Ha BBIXOJIE TOMOYHON KaMephl. PacdeT TemiooOMeHa B TO-
MmoyHOU Kamepe. JIyducThiii TermiooOMeH B ra3oxojaax kotia. Pacuer rerm-
MOOOMEHa B TIOIYypaauallMOHHBIX TMOBEPXHOCTSAX HarpeBa. KOHBEKTHBHEIH]
rermooomMed. KoaddurmuenTs! temmonepeaaan 1 BEIOOP ONTUMAIBHOM CKO-
[POCTH TIPOIYKTOB CrOpaHHUS B KOHBEKTHBHBIX Ta30xonax. PacmpenmencHue
TETUTOBOCTIPUSATHI MEX]Ty MMOBEPXHOCTAMHU HarpeBa. OCOOCHHOCTH pacmpe-
ITEICHUsT TETUIOBOCIIPUATUN B TPSAMOTOYHBIX KOTJIAX JOKPUTHYCCKHX W]
CBEPXKPUTHIECCKUX TTApaMETPOB. 3aadul U MOCIICIOBATSIIBHOCT KOHCTPYK-
TOPCKOTO ¥ MOBEPOYHOTO PACUETOB NAPOBOT0O KOTJIA.

6 |Pasmen 6. «Uuctotamapau  [TpeboBanus, IpeabsBIIeMble K KAUeCTBY MUTATEIBHOW BOABI U mapa. B+
BOJIHBII PEXXKUM. STHUE 3arpsi3HEHU Ha padoTy obopymoBaHus. VICTOYHNKY 3arps3HEHUS TH-
TaTeIbHOW BOIBI. 3aKOHOMEPHOCTH OOpa3oBaHUs OTIIOkKeHHH. OO0macTw|
OTJIOKEHUI B MAapOBOJSHOM TPAKTE KOTJIOB CBEPXKPUTHUYECKOTO JABIICHUS]
(CKI). [Ipumecu B meperpeToM nape JOKPUTHUSCKOTO JABJICHUS U 00JIACTH|
ux oTnokeHuid. [lyTn mepexoja mpumeceit U3 BoIbI B map. 3aaqu BOTHOTO
pexkuMa. BoaHbri pexxum 0apabaHHBIX KOTJIOB. MeTo/bI BBIBOIa TIpUMeEceH|
n3 mukia Ha TOC. BoaHblil peskuM MPsMOTOUYHBIX KOTJIOB. be3HakMMIHBIH
BOIHBIM pekuM OapabaHHBIX KoTIIOB. CoJeBoil OamaHc Iukia ¢ 6apabaH-
HBIM ¥ TPSMOTOYHBIM MAPOBBIM KOTJIOM. MeETOpbI MOTy9YeHHsT YUCTOTO Ta-
a.
5.2.2. Conep:kanue 1a00paTOPHBIX 3aHATHI
HaumeHoBaHue pa3nesa
Ne Conep:xanue
JUCIHUTIMHBI
1 2 3
1. [Pasmen 1. «Duepretnyeckoe |Ha3HaueHWe, KOHCTPYKIUS U paboTa HJIEMEHTOB TEMJIOTEHEPHPYIOLIEH
TOTLJIMBO» yCTaHOBKA.
2. [|Pa3gmen. 2. «['openue TorumBa |OnpeaencHe 301bHOCTH TBEPIOTO TOILUINBA.
1 3QPEKTUBHOCTH €T0 UCIIOIb-
30BaHUS
3. [Pazmen 3. «IlogroroBka Ton- |OmnpeneneHne BIaKHOCTH TBEPAOTO TOIIIHBA.
JTMBA K CKUTAHHIO»
4. |Pazpmen 4. «Cxuranue TormBaOnpeneaeHue JIeTyYuX BEeIIECTB.
B TOIIKAaX MapOBBIX KOTIOBY.
5. |Pasmen 5. «TermmooOmeH B mo- |Onpe/ieieHUe BIarocoaepKaHus rasa
BEPXHOCTSAX HArpeBa U TEIIO-
BOI1 pacdeT mapoBOTr0 KOTJIay.
6. |Paszmen 6. «Uuctotamapau  |OmpenerneHne TeIIIOTBOPHOM CIIOCOOHOCTH raza
BOJIHBIN PESKHMY.
5.2.3. Conep:xkanne NpakTHYECKUX 3aHATHI
HaunmenoBanmue pa3aena
Ne Conep:xanue
JHCHUTIMHBI
1 2 3
1. [|Pasnen 1. «DuepreTuyeckoe [Pacyer TEIUIOTBOPHOM CIIOCOOHOCTH Pa3IMYHOIO TOILUIMBA B 3aBUCHMOCTH
TOILTUBOY 0T ero KOMIIOHEHTHOTO cocTaBa. OnpeaeseHne mIOTHOCTU Ta3000pa3Horo
TOTJTMBA B 3aBUCUMOCTH OT COCTaBa
2. |Pa3men. 2. «['openue TorumBa |PacdeT mpoayKTOB CrOpaHUs TBEPAOTO, )KHUIKOTO H ra3000pa3HOTO TOIUINBA
1 3QPEKTUBHOCTH €T0 UCITOIb-
30BaHUs
3. |Pasmen 3. «IloaroroBka Tom- |Pacder TermioBoro 0aianca U pacxojaa TOIUIMBA IEHCTBYIOMIETO




JIMBA K COKMUI'aHHIO))

MapoBOro KOTJIa

4. [Pazgen 4. «Cxxuranue TOIUINBA
B TOIKAX HapOBBIX KOTIOBY.

IASpOIMTHAMUYECKUE U THIPABINIECKUE PacueThl KOTa

5. |Pazgen 5. «TemnooOMeH B 110-
BEpXHOCTAX HarpeBa U TEIUIO-
BOH pacyeT mapoBOTO KOTJIay.

IPacueTsl TEMIOOOMEHA B TOIKE KOTA.

6. |Pazmen 6. «HUucrora mapa u
BOJIHBIN PEKUMY.

TernoBbie ITOBEPOYHBIC PACUCThl KOHBECKTUBHBIX 3JICMCHTOB KOTJIa

5.2.4. IlepeyeHb yueOHO-METOAUYECKOT0 00ecreYeHU I CAMOCTOATEbHOI padoThl 00Yy-

Yarwmuxcsd 1mo IMCuMuIJIMHE

Ounas popma o0OyueHust

HaumeHoBaHue pasaeiia
JAUCHHUIIJITHHBI

Conep:xanue

Y4yeOHO-MEeTOAHYECKOE
o0ecreueHue

1 2

3

4

1. [Pazgen 1. «DHepretuueckoe Tom- [[I0AroToBKa K MPaKTUYECKOMY 3aHs-

VIBO>»

THIO.
[ToAroToBKa K KYpCOBOMY NPOEKTY

[11, [3], [3], [6]

2. [Pazgen. 2. «['openue Tomnvsa u

H)

HOI[FOTOBKEI K OIPaKTUYCCKOMY 3aHA-

PG GEKTUBHOCTD €T0 UCTIONB30Ba- [THIO.

[ToAroToBKa K KypCOBOMY MPOEKTY

[11, [31, [5], [7]

3. [Pa3pgen 3. «IlogroroBka TOIIMBa

K COKUT'aHHIO»

IToaroToBKa K MPakKTUYECKOMY 3aHS-
THIO.
[ToaroToBKa K KYPCOBOMY IPOEKTY

[11, [2], [4]

4. |Pazmen 4. «Cxura"ue TOIINBA B

TOIKaXx IMapOBbIX KOTJIOB».

IToaroToBka K MPakKTUYECKOMY 3aHs-
THIO.
[ToAroTOBKa K KYPCOBOMY IPOEKTY

[11, [31, [5], [8],

5. [Pazmen 5. «TemmooOMeH B 110-

ACUCT MapOBOT'0 KOTJIa».

BCPXHOCTAX HArpeBa u TEILUIOBOI

[TonroToBKa K MpaKkTUYECKOMY 3aHsI-
THIO.
[ToAroToBKa K KYpCOBOMY NPOEKTY

6. [Pazmen 6. «Hucrora mapa u Boj-
HBIN PEXUM.

[TonroToBKa K MpakKTUYECKOMY 3aHsI-
THIO.
[ToAroToBKa K KypcOBOMY MPOEKTY

3aounas popma o0OyueHust

HaumMeHoBaHue pasaeiia
JAUCHHUIIJITHHBI

Conep:xanue

Y4ye0HO-MEeTOAHYECKOE
o0ecreueHue

1 2

3

4

1. [Pazmen 1. «DHepretuueckoe Ton- [[I0AroToBKa K MPaKTUYECKOMY 3aHs-

VIBO>>

THIO.
[ToAroToBKa K KypCOBOMY MPOEKTY

[11, [3], [3], [6]

2. [Pazgen. 2. «['openue Tomnvsa u

HUS»

HOI[FOTOBKEI K OIPaKTUYCCKOMY 3aHA-

PG GEKTUBHOCTD €T0 UCTIONB30Ba- [THIO.

[ToaroToBKa K KYPCOBOMY IPOEKTY

[11, [31, [5], [7]

3. [Pazgen 3. «IlogroroBka TOIIMBA

K COKUT'aHHIO)»

IToaroToBka K MPakKTUYECKOMY 3aHs-
THIO.
[ToaroToBKa K KYPCOBOMY IPOEKTY

[11, [2], [4]

4. |Paznmen 4. «Cxxuranue TOIINBA B

TOIKaXx IMapOBbIX KOTJIOB».

IToaroToBka K MPakKTUYECKOMY 3aHs-
THIO.
[ToAroToBKa K KYPCOBOMY IPOEKTY

[11, [31, [5], [8],

5. [Pazgen 5. «TemmooOMeH B 110-

ACUCT MapOBOT'0 KOTJIa».

BCPXHOCTAX HArpeBa u TEILUIOBOI

[TonroToBKa K MpakTUYECKOMY 3aHs-
THIO.
[ToAroToBKa K KypcOBOMY NPOEKTY

[11, [2], [4]
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6. [Pazgen 6. «Uucrora napa u Boa- [[IoAroToBKa K MpakTUYECKOMY 3aHsI-

HBIN PEXUM.

[11, [2], [41 [7], [8],
THIO.
[ToAroToBKa K KypcOBOMY MPOEKTY

5.2.5. TeMbl KOHTPOJIBHBIX PadOT

Tema KOHTPOIBHOI padoThl «Ilog00p KOTETHHO Il TEINIOCHA0XKEHUSI MUKpOpaiioHa ropoia»
5.2.6. TeMbl KypCOBBIX POEKTOB/KYPCOBBIX PadoT.

Tema kypcoBoro mpoekrta «Pacder KOTeIbHOTO arperata ¥ BCIIOMOTaTeIbHOTO 000pyA0BaHUDY

6. Meronuyeckue yKa3aHus sl 00y4alOIIMXCH 10 OCBOCHUIO JUCHMIIIIMHBI

Buy yueOHol padoThl

Opraﬂmaunﬂ ACATCJIbHOCTH CTYICHTA

1

2

Jlekmus

Hanucanue KoHcIeKTa JIEKIIMA: KpaTKO, CXeMaTHYHO, MOcieaoBaTebHO. DUKCH-
pOBaTh OCHOBHBIC MOJIOKEHUS, BBIBOJBI, OPMYIHPOBKHU, 00OOIICHUS; OTMEYATh
Ba)KHBIC MBICIIH, BBIICIATH KIIOYEBBIE CIOBa, TEPMHHBI. [IpoBepka TEpMHUHOB,
MOHATUNA C TIOMOILBIO SHIMKIIONEANM, ClIoBapei, CIPABOYHUKOB C BBIITUCHIBAHUEM
TOJIKOBaHMI B TeTpaab. OO03HAUNTH BOMPOCKHI, TEPMHUHBI, MaTepUall, KOTOPBIN
BBI3BIBACT TPYJIHOCTHU, OTMETUTH U MOMBITATHCS HANTH OTBET B PEKOMEHIYEMOM
nuTeparype. Eciii caMoCTOsTENBHO HE yIaeTcs pa3o0paThes B MaTepuaie, Heoo-
x0uMo c(hOpMYJIHUPOBATh BOMIPOC M 3aJaTh MPENOJaBaTe/Ii0 Ha KOHCYJIbTAIUH,
Ha IPAKTUYECKOM 3aHSITHH.

[IpakTHueckue
3aHATHA

Ha npaktudeckux 3aHATHSAX 00yYarONIMECs CHCTEMATU3HPYIOT, 3aKPEIUISIIOT U
YIIyOIIAIOT 3HAHHS TEOPETUIECKOTO XapaKTepa; yJaTcs IpreMaM perieHusl IpaKTh-
YECKUX 33/1a4, OBJIAZICBAIOT HABBIKAMU M YMCHUSMU BBITIOJTHEHUS PacieToB, Tpadu-
YECKUX U JIPYTUX BUJOB 3aJ]aHUI; pa0OTArOT C KHUTOMH, CITy>)KEOHOH TOKyMeHTaIuei
1 CXEMaMH, TI0JIb3YIOTCS CIIPABOYHOM M HAYYHOH JTUTEPaTypoil; HOPMUPYIOT YMEHUE
YUHTBCS] CAMOCTOSITEITHHO

JlaGopatopHnas
3aHATHS

MeTtonudeckue yKazaHHUs MO BBITIOJIHEHUIO Ta0OPAaTOPHBIX PadoT

KonTponbHas
pabora

CpencTBo MpoBepKH YMEHUIH MPUMEHSTH MOTyIeHHBIC 3HAHUS 7S pEIIeHNUs 33724
OTIPEIETICHHOTO THITA TI0 TEME HUJIH pa3fery

KypcoBoii npoekr

BrInmomHeHHE KypCOBOTO MPOEKTa UMEET IENIBI0 PACIIUPECHUE 3HAHUH CTYICHTOB,
00ydeHue MeTo1aM pa3paboTKU MPOEKTOB, TEOPETHYECKOTO aHAIN3A SBJICHHUH 1 3aKO0-
HOMEpPHOCTEH HayKH, OTPa0OTKY HaBBIKOB CAMOCTOSITEIFHOTO IPUMEHEHHSI TEOPETH-
YECKUX 3HAHWH K KOMIUICKCHOMY PEIICHUI0 TPOECCHOHANBHBIX 33124, HCITOJIb30Ba-
HUS CTIPABOYHOM JTUTEPATYPhl, METOJIOB MaTEMaTHIECKOI 00pa0OTKN IKCIICPUMEH-
TaJbHBIX JAHHBIX, KOMIBIOTEPHBIX TEXHOJIOTHIA.

CamocTosiTenbHas pa-
00Ta / UHAUBUYalb-
HBIE 3aIaHUS

3HAKOMCTBO C OCHOBHOW M JOTIOJTHUTEIBHON JINTEPaTypPOH, BKITIOUAs CIIPABOYHBIC
U3JaHusl, 3apyOekKHbIC NCTOYHUKH, KOHCIIEKT OCHOBHBIX IMOJIOKECHUH, TEPMUHOB,
CBEJICHUM, TPEOYIOIUXCSI TS 3aIIOMUHAHUS U SBJISTFOLIMXCSI OCHOBOTIOIAT AFOIIUMU
B 3T0i Teme. CocTaBleHHe aHHOTAIMI K MPOYUTAHHBIM JINTEPATyPHBIM HCTOYHH-
KaM | JIp.

IToaroroska x
3a4eTy/IK3aMEHY

HpI/I IIOATOTOBKE K 3aquy/3K3aMeHy HCO6XOI[I/IMO OPUCHTHUPOBATHCA HAa KOHCIICK-

THI JICKIMH, PEKOMEHIYeMYIO JIUTepaTypy H Ip.

7. O0pa3oBaTeIbHbIEC TEXHOJIOTHH

[lepeuenb 0Opa3zoBaTENbHBIX TEXHOJOTUH, HUCIONb3YyEMbIX NMPU W3YYEHUH TUCHUIUIMHBI «Ko-
TEJbHBIE YCTAHOBKU U ITAPOI€HEPATOPHD)

TpaaunuoHHbie 00pa3oBaTebHbIE TEXHOJIOTHH

HGpG‘-IGHI: 06pa30BaTeJIBHBIX TGXHOHOFHﬁ, HCIOJIb3YCMBIX IMPU U3YUYCHHUU AUCHUIIINHBI «Ko-

TEJIbHbIE YCTAHOBKHM U MApOre€HepaToOpbl», MPOBOIATCA C UCHOJIb30BAHUEM TPAJUIMOHHBIX 00pa3oBa-
TEJBHBIX TEXHOJIOTUH OPUEHTHUPYIOLIHECS Ha OpraHu3aluio 00pa30BaTeIbHOIO Mpoliecca, Mpearnoara-
IOUIYI0 IPAMYIO TPAHCIALMIO 3HAHWM OT MpenojaBarens K CTYAEHTY (IPEeUMYIIECTBEHHO Ha OCHOBE
O0BSICHUTEIIPHO-UILTIOCTPATUBHBIX METOJIOB 00ydeHUs), yueOHast NesITeIbHOCTh CTy/IEeHTa HOCHUT B Ta-
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KHX YCJIOBUSX, KaK MPaBUJIO, pENPOAYKTUBHBINA XapakTep. @opMbl yueOHBIX 3aHATHI C HCIOIb30BaHU-
€M TPAJAUIIMOHHBIX TEXHOJIOTHUIA:

Jlexuus — mocnea0BaTeIbHOE U3I0KEHUE MaTepralia B IUCHUIIMHAPHON JIOTHKE, OCYILEeCTBIIs-
eMOo€e NMPEUMYIIECTBEHHO BepOabHBIMU CPEICTBAMH (MOHOJIOT TIPENogaBaTess).

[TpakTHueckue 3aHATUS— 3aHATHS 110 PEIICHUIO Pa3IMYHBIX MPUKIAIHBIX 3a7a4, 00pasilbl KOTO-
PBIX OBUTH JTaHBI HA JIEKIUAX C MPUMEHEHHEM Pa3IMYHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI. B uTore y kax-
JIOTO O0YyYaromerocs OJDKEH OBITh BHIPAOOTaH OMpeneeHHBI MPOPECCHOHATBLHBIN MOAX0 K PEIICHUIO
Ka)XX0W 3a7a4i U UHTYULIMS.

JlaGopaTopHast pabota — opraHuzanus y4eOHOH pabOThl C peaIbHBIMU MaTEepUATHHBIMH W HH-
(bopMaMOHHBIME 00BEKTAMH, SKCIIEPUMEHTANIbHAs padoTa ¢ aHAJIOTOBBIMH MOJICTISIMU PEabHBIX 00BEK-
TOB.

HNHTepakTUBHbIE TEXHOJIOTHH

[To mucuunnune «KoTenbHbIE YCTAHOBKHM U MapOTr€HEpaTOPh) JIEKIIUOHHBIE 3aHSITHUSI TPOBOAST-
Csl C UCTIOJIb30BAHUEM CJIETYIOIIUX WHTEPAKTUBHBIX TEXHOJIOTHIL:

Jlexuus-Bu3yanusanus - mpecTaBisieT co0oi Bu3yanbHyI0 (opMy moJauyu JEKIMOHHOTO MaTe-
puana cpeacrBamu TCO mnM ayMOBHACOTEXHUKU (BUICO-JIEKIUs). UTeHHe TakoW JEKIMU CBOAMUTCS K
pa3BepHYTOMY WUJIM KPaTKOMY KOMMEHTHPOBAHUIO MIPOCMATPUBAEMbIX BU3yallbHBIX MaTepuaioB (B BUIE
cxem, Tabnui, rpados, rpadpukoB, Moaenel). Jlekuusa-Bu3yanu3anus IOMOraeT CTyAeHTaMm mpeolpaso-
BBIBaTh JIEKIIMOHHBIA MaTepuas B BU3YalbHYI0 (OpMY, YTO COCOOCTBYET (POPMHUPOBAHUIO Y HUX IPO-
(beccrOHATBPHOTO MBIIUICHUS 32 CYET CHUCTEMAaTU3alUU U BBIACIEHUS HanOoJjiee 3HAYMMBIX, CYIIECTBEH-
HBIX 3JIEMEHTOB.

Jlexus—mpoBoKaius (M3MI0KEHUE MaTepHalia ¢ 3apaHee 3allaHupOBaHHBIMH omuoOKamu). Ta-
KOW THUM JIEKIUHA pacCYUTaH Ha CTUMYJIUPOBAaHUE OOYUaIOIUXCs K MOCTOSIHHOMY KOHTPOJIIO Tpejarae-
Mo MH(pOpMALMU U TOUCKY OIIMOOK. B KOHIIE JIEKIIMK MPOBOJUTCS AMArHOCTHKA 3HAHUHN CTYAEHTOB U
paz0op cleIaHHbIX OMIMOOK.

[To mucuunnune «KoTenbHbIE YCTAHOBKH M IMAPOTEHEPATOPHD MPAKTUUYECKUE U JIA0OpaTOPHBIC
3aHSITHSI POBOJSATCS C UCIIOJI30BAHUEM CIIEYIOIIMX UHTEPAKTUBHBIX TEXHOJIOTHI:

Pabota B MalbIX rpymnmax — 3TO OJJHa U3 CaMbIX MOMYJSPHBIX CTpATETUH, TaK KaK OHA JIae€T BCEM
oOydJaroruMmcst (B TOM 4YHCIIE U CTECHUTEIBbHBIM) BO3MOXHOCTh YYaCTBOBaTh B paboTe, MPAKTHKOBATH
HABBIKU COTPYJIHUYECTBA, MEKIMYHOCTHOTO OOIIEHUs (B YACTHOCTH, YMEHUE aKTUBHO CIIyIIaTh, BeIpada-
ThIBaTh 00Illee MHEHHE, pa3peliaTh BOSHHUKAIOLIME pa3Horiacus). Bce 3To yacTo ObIBaeT HEBO3MOXKHO B
0O0JIBIIIOM KOJIJICKTHBE.

8. YueOHo-MeToaMUYecKkoe M HHPOpMALMOHHOE 0O0ecneYeHHe U CUUILTUHBI

8.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHOW y4eOHOU JUTEpPATYpPbl, HEOOXOAMMOM ISt

OCBOEHMS TUCHMIJIHHBI
@) OCHOBHAA yuedHaa Tumepamypa:

1. densirun I'.H., Jlebenes B.1. u np. Tennorenepupyromue ycranoBku. M.: M3natensctBo BACTET,
2010. - 624 c.
2. 10. A. Kpsuos, A. C. Kapannaes, B. H. Mensenes. DHeprocoepekeHre 1 aBTOMaTH3aus IpOU3BO/I-
CTBa B TEIJIOOHEPTETUIECKOM XO3sIHICTBE TOpoaa. YacTOTHO- peryaupyemMblit anekTponpuBoj. — CII16.:
UsznarenscrBo Jlans, 2013. — 176 c.
3. 10. JI. Cubuxun, M. 0. Cubukun. HerpaguiimonHsie 1 BO30OHOBIIsIEMbIE HICTOYHUKH YHEPTUU: yUueO-
HoOe mocobue. — 2-¢ 3. — M.: UsnarensctBo KuoPyc, 2012. — 240 c.
4. Axymuu I1. B. PacueTsl cymmibHBIX U TEIUIOOOMEHHBIX YCTaHOBOK. — MUHCK: benopycckas kHura,
2010. — 44 c [Dnektpon, pecypc]: Pexum nocryna:.
https://biblioclub.ru/index.php?page=book red&id=89349&sr=1 JlaTa obpamenus: 25.05.2017.
5. dpsikonos B. I'., JlonmakoB O. A. OcHoBBI Temonepeaauu: yueoHoe nocooue. — Kazanns: Uznatens-
ctBo KHUTY, 2011. — 230 c. [DnekTpon, pecypc]: Pexxum gocrtyna:
https://biblioclub.ru/index.php?page=book red&id=258437&sr=1 Jlara obpamenus: 25.05.2017.
0) OonoinumenvHan yueonan 1umepamypa:
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6. YCTpOMCTBO MapoOBbIX KOTEIBHBIX arperaToB: MeToaudeckas paspadorka. - H. Hosropoa.: M3natens-
ctBo HHI'ACY, 2010. -50 ctp. [Onektpon, pecypc]: Pexum nocryna:
https://biblioclub.ru/index.php?page=book red&id=427286&sr=1 Jlata oOpamenus: 25.05.2017.

7. Tensaxos D. 111, 3akupoB M. A., Bunoxun C. A. TexHomornueckue neun XuMHIECKUX, HepTexummae-
CKHX U He(dTerazornepepadaThIBAIOMIUX TPOU3BOACTB: yueOHoe mocooue. — Kazanb.: U3garenbcTBo
KHUTY, 2008. -103 c. [DnektpoH, pecypc]: Pexxum nocryna:
https://biblioclub.ru/index.php?page=book red&id=259059&sr=1 [lata oOpamenus: 25.05.2017.

8. YcTpoiicTBO MapoBbIX KOTEIBHBIX arperaToB: MeToauyeckas paspadorka. - H. Hosropon.: M3nartens-
ctBo HHI'ACY, 2010. -50 c. [9nekTpoH, pecypc]: Pexum nocryna:
https://biblioclub.ru/index.php?page=book red&id=427286&sr=1 lara obpammenus: 25.05.2017.

8) nepeuens yueOH0-MemooudecKko2o obecneuenus:

1. Meronuyeckue yka3aHHs IO BBIOJHEHHIO KOHTPOJIHOW paboThl W KypcoBoro mpoekra. AIACY,
2017. 52 c. [Dnextpon, pecypc]: Pexxum moctyma: http://edu.aucu.ru /lata obpamenus: 25.05.2017.

8.2. Ilepeyenb UHGPOPMANMOHHBIX TEXHOJOTHI, HCMOJIb3YyeMbIX MPH OCYIIeCTBJIEHNH 00pa-

30BaTeJILHOr0 MPoIecca Mo AUCHHUILINHE, BKJII0YAs NepeyeHb MPOrpaMMHOro odecneyeHunst
e Microsoft Imagine Premium Renewed Subscription;

Office Pro+ Dev SL A Each Academic;
Cnpasounas IIpaBosas Cucrema Koncynsrantlitoc;
ApacheOpenOffice;
7-Zip;
AdobeAcrobatReader DC;
InternetExplorer;
GoogleChrome;
MazillaFirefox;
VLC mediaplayer;
Dr.Web Desktop Security Suite.

8.3. [lepeuenn pecypcoB MH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH «UHTepHeT» (1a-
Jee — ceThb «AIHTepHET»), HEOOXOAMMBIX /1JI51 0CBOECHHS THCIUIIIUHBI

Cnucok nepeuns pecypcoé UHGOPpMayUOHHO-MeNeKOMMYHUKayuonnou cemu «Humepuemy
(0anee — cemov «MUnmepnemy), He0OX00UMBIX 011 OCEOEHUA OUCUUNTUHDL

DnekTpoHHas HH(POPMAIMOHHO-00pa3oBaTeIbHas Cpela Y HUBEPCUTETA, BKITFOYAET B CeOs:
1. O6pazoBarenbubiii moptan (http://edu.aucu.ru)

CucTeMbl HHTEPHET-TECTHPOBAHUS:

2. EnuHplii mopTay  MHTEpHET-TeCTHpoBaHUS B cdepe oOpasoBanus. HWupopmarmoHHO-
AHAJTMTUYECKOE COMPOBOXKACHUE TECTUPOBAHUS CTYACHTOB IO TUCHUIUIMHAM NMPO(ecCHOHAIBHO-
ro obpazoBaHus B paMkax mpoekTta «MHTepeHeT-TpeHaxkepsl B chepe obOpazoBanus» (http://i-
exam.ru)

DNeKTPOHHO-ONOIMOTEeYHAsI CHCTEMBI:
3. DOmnekrponHo-6ubmuoreynas cucrema «[IPRbooksy (http://www.iprbookshop.ru/)
4. OBC «Yuauepcuterckas oubnumorea onmaita» (https://biblioclub.ru/)

DNeKTPOHHBIE 0a3bl TAaHHBIX:
5. Hayunas snextponnas 6ubnuoteka elibrary.ru (https://elibrary.ru)
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9. Onucanne MaTepUaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI /ISl OCYLIeCTBJIEHUs 00pa3o-
BaTEJbHOI0 MPOLECCa MO JUCIHUIJINHE

Ne
n/n

HanmeHoBaHue cnennaJbHBIX* MOMeEIeHUIT M MOMeIeHnii 1JIs
CaMOCTOSITEIbHOH PadoThI

OCHaIIEeHHOCTH CNEeNHAJIbHBIX MOMeIe-
HHUH 1 TOMENeHUH I CaMOCTOATE Ib-
HOW padoThI

Aynutopus Al IPOBEACHUS 3aHATHH JISKIIMOHHOTO THIIA
[ep. Iaxrtepckuii / yin. JI.Toncroro/yn. CeuenoBa ,2/29/2, Ne202,
yueOHbIit Kopiyc Ne6

Ne202, yueOHbIii kopmyc Ne6
Kommiekr yuebHoi mebenu
IlepeHocHOM MyJIbTUMEAUNHBIN KOMILIEKT
KoMmruiekt HarmsiHbpIX ocoouit

Ayautopust 1S IpoBeACHHs npakTudeckux 3ansatuit [lep. [laxrep-
ckmii / yn. JI.Toncroro/yn. Cedenosa ,2/29/2, Ne202, y4eOHBIH KOP-
myc Ne6

Ne301, yueonblii kopmyc Ne6
Kommnexr yuebHoi medbenu
IlepeHOCHON MYyJNBTUMEIUIHBIA KOMIUIEKT
KoMImrekT HarmsaaHeIX Toco0Omit

Ayautopust Ul MPOBENCHUS Ta00paTOPHBIX 3aHATHH
ITep. Hlaxtepckuit / yn. JI.Tonctoro/yn. Ceuenona ,2/29/2, Ne201,
y4eOHbIH Kopiryc Ne6

Ne201, yueonblii kopmyc Ne6
Kommnekr yuebHoi medemnu.
IlepeHOCHON MyIBbTUMEIUIHBIA KOMIUIEKT.
Amnmapar OTONMUTENIbHBIA Ta30BbIi BOJO-
rpeitneii AOI'B 17.4 B cOope, ammapar
OTOIUTEJNIbHBII Ta30BbIA BOJOTPEHHBIA B
paspese. ['a30BbIif MPOTOUHBIN BOAOHArpe-
BaTesb B cOOpE, Ta30BbIi MPOTOYHBIN BOJIO-
HarpeBarenb B paspese. [leur MydenpHas
[IM-8, BononarpeBarenb HaKOIUTEIBHOTO
tuna Tepmekc Hit H 5 1.

Ayautopust JUTsl POBEICHUST CAMOCTOSTEIBHON pabOTHhI:

yn. Tarumesa, 18, nmurep A, aymauropunm Ne207, Ne209, No21l,
Ne312, rmaBHBIN y4eOHBIN KOPITyC

nep. Hlaxrepckuit / yn. JL.Toncroro/yn. Cedenoa ,2/29/2, Ne302,
yueOHbIi Kopiyc Ne6

Ne207, riaaBHbIH y4eOHBIH Kopmyc
Kommnexr yuebHoi medbenu
Kommbrotepsr -16 mir.
IIpoekroHHBIN TEIEBU30P

Hocryn k cetu UHTepHET

Ne209, rinaBHbIi y4eOHBI KopIyc
Kommiekr yuebHoi medenu
KomnsroTepst -15 mir.
CraunoHapHBIA  MYJbTUMUAUMHBIN
TUIEKT

Hoctyn k cetu UnTepHer

KOM-

Ne211, riaaBHbI y4eOHbIH KopIyc
Kommnexr yuebHoi medbenu
Kommbrotepsr -16 mir.
IIpoekroHHBIN TEIEBU30P

Hoctyn k cetn nTepHeT

Ne312, rinaBHbIN y4eOHBIH Kopmyc
Kommnexr yuebHoi medbenu
KomnsroTepst -15 mir.

Hoctyn x cetn MuTepHer

Ne302, yueOHbIii kopmmyc Ne6
Kommiekr yuebHoi mebenu
KomnsroTepst -15 mir.

Hocryn k cetu UHTepHET

Aynutopus Al MIPOBEACHUS! TPYNIIOBBIX W MHAWBUAYAIBHBIX KOH-
cynpraumii Ilep. Hlaxtepckuit / yn. Jl.Toncroro/yn. CeueHoBa
,2/29/2, No202, Ne301, Ne201 yueOns1it kopiryc Ne6

Ne202, yueonblii kopmyc Ne6
Kommiekt yuebHoi mebenu
IlepeHocHOM MyAbTUMEAUNHBIN KOMILIEKT

Ne301, yueOHbIii kopmyc Ne6
Kommiekr yuebHo mebenu
IlepeHocHOM MyAbTHMEAUNHBIN KOMILIEKT

Ne201, yueOHbIii kopmyc Ne6
Kommnekr yuebHoi medemnu.
IlepeHOCHON MyIbTUMEIUINHBIA KOMIUIEKT.
KoMImrekT HarmsaaHeIX Toco0Omit
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6 Aynutopus Uil IPOMEXYTOYHOH aTTECTallMM W TEKYIEro KOH-
tpoust:(Ilep. Ilaxrepckuii / yn. JI.Toncroro/yn. CeueHosa ,2/29/2,
Ne202, Ne301, No201 yueOHsIii Kopiyc Ne6

Ne202, yueOHbIii kopmyc Ne6
Kommiekr yuebHoi mebenu
IlepeHocHON MyAIbTUMEAUNHHBIN KOMILIEKT
KoMIuiekT HarisiiHbpIX Nocooui

Ne301, yueOHbIii kopmyc Ne6
Komrmiekr yuebHoi medenu
IlepeHocHON MyAIbTHMEAUNHHBIN KOMILIEKT
KoMImrekT HarmsaaHeIX T0Cco0Omit

Ne201, yueonsblii kopmyc Ne6
Komrmnekr yuebHnoi medemnu.
TlepeHocHOM MyJIBTUMEANINHBIN KOMIIJICKT.

7 KabuneT KypcoBOTO POSKTUPOBAHUS
ITep. Hlaxtepckuit / yn. JI.Tonctoro/yn. Ceuenona ,2/29/2, Ne301,
y4eOHbIiH Koprmyc Ne6

Ne301
Kommnekr yuebHoi medemnu.

8. Ayautopust IUTsl XpaHSHUS U TPOGUITAKTHIECKOTO 00CTY)KUBaAHUS
y4eOHOTO 000PYTOBAHHMS

414006, r. Actpaxans, nep. lllaxtepckuii / yi. JI.Toncroro/yim. Ce-
4yeHoBa ,2/29/2, Ne106, yueOHbIi kopmyc Ne6

Nel106, yueonblii kopmyc Ne6
WHCTpYMEHTHI JUTsl IPOQHUIAKTHIECKOTO
00cyXMBaHHs Y4eOHOTr0o 000py10BaHUS

10. OcobenHocTH OpraHu3anuu o0y4deHus nmo aucuumanHe «KorenbHble yCTAHOBKU U ITapOreHEpaTo-
pB» [1JIsl HHBAJUAOB U JIUI C OTPAHHYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

st 00yyaromumxcst U3 4ucia UHBAIHMIOB M JIUI] C OTPAaHMYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBbSI
Ha OCHOBAaHUM MUCHbMEHHOTO 3asBJICHUS JUCHUIUIMHA «KOTenpHbIe YCTAaHOBKU M NapOr€HEpaTOphl» pea-
JU3YETCS C yYeTOM OCOOEHHOCTEH NMCUXO(pU3NYECKOTO Pa3BUTHS, MHIMBUAYAIBHBIX BO3MOXHOCTEH U

COCTOSIHHSI 3JTOPOBbS (fajiee — MHANBUTYTBHBIX OCOOCHHOCTEH).
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AHHOTANUA

K paboueii mporpaMMe AUCHUILTUHBI «KOTenbHbIe YCTAHOBKH U MTapOre€HEepaTOPhI» MO
HanpasiyieHuto noarotoBku 13.03.01 «TemnosnepreTrka u TEMIIOTEXHUKA
HaIpaBJIeHHOCTH (Mpoduih) « IHEpProodeceueHrne MPeAMPUITHI

O61mas TpyA0€MKOCTh AUCHUIIIMHBI COCTABIISET 5 3a4ETHBIX €UHMUII.
dopma MPOMEKYTOUHOM aTTECTALUU: FK3AMEH, KyPCOBOU MTPOEKT

[enpto ocBoeHUS MUCHUILINHBI «KOTENbHBIE YCTAHOBKHU U MAPOTEHEPATOPHD) SBISETCS
dbopMupoBaHHE YpOBHS OCBOEHHUS KOMIETEHIMH 00ydYaromerocs B COOTBETCTBUU C
TpeboBanusiMu  DenepanbHOTO TOCYAApCTBEHHOTO O00pa30BaTEIBHOTO CTAaHAPTa BBICIIETO
obOpasoBanus 1o HampaBieHuto moarotoBku 13.03.01 «TemnosHepreTrka U TEIIOTEXHUKAY.

VYueOnas gucuumuinHa «KoTenbHBIE YCTAaHOBKM M TapoTreHepaTtops» BXoauT B biok 1
«JIncummumabl (MOIyNH)», (popMUpPyeMON ydacTHHKaMH 0Opa3oBaTeNbHBIX OTHOIICHUU. Jliis
OCBOGHHUS JUCIHIUIMHBI HEOOXOIWMBI 3HAHUS, TMONYYCHHBIE TPU HW3YYCHHH CJEIYIONINX
JUCHHIUINH: «Du3nkay, «Xumus», «I azocHa0xeHne», « TOIINBO U ero ckuranuey, «cTouHuKu
Y CHCTEMBI TETIJIOCHA0KCHHSI.

Kpatkoe conepxaHue TUCHUIUIMHBL

Paznen 1. DHepreTnyeckoe TOILIMBOY

Paznen. 2. 'openne TorumBa 1 3)(HEKTUBHOCTD €ro NCIOIb30BAHUS

Pa3nen 3. IloaroroBka TOmiIuBa K CKUTaHUIO

Pa3znen 4. Cxuranue TOIMBa B TONKAaX NapOBBIX KOTJIOBY

Paznen 5. TermmooOMeH B MOBEPXHOCTSIX HarpeBa M TETIUIOBOM pacyeT MapoBOro KOTJIa
Pasznen 6. Yuctora napa u BOAHBIN pexuM

H.o. 3aseayromero kadeapoii AR /lepbacosa E.M.

noAnuKcE H O ®




PELHEH3 U
Ha pado4yl0 NporpaMmy, OlieHOYHbIE M MEeTOAUYECKHEe MATePHAJIbI 110 AUCHHILIMHE
«KoTesibHbIE YCTAHOBKH M IIapOreHepaTopbh)

OITOII BO no HanpaBJ/ieHUIO NOATOTOBKH / CTIENUAJIBLHOCTH
13.03.01 «TeniosHepreTuKa u TeNJI0TEXHUKAY,
HANPaBJEHHOCTD (MpoduJb)
«JHeproodecneyeHue MpeAnpUsTHII»

10 MporpamMmMe 0aKkajgaBpuarta

[TamcynunoB Tarup dacxuauHoBUY (1aiee O TEKCTY PELIEH3EHT), IPOBE/ICHA PELEH3HS
paboyeil mporpaMMbl, OIEHOYHBIX U METOAMYECKUX MaTepHasioB mo aucuumiinHe «KoTenbHble
ycraHoBkn U naporeHeparopsl» OIIOII BO mno nanpasinenuto noxaroroBku 13.03.01
«TemnosHepreTrka U TEIUIOTEXHUKA», MO MporpaMMe OakajgaBpuaTa, pazpadoranHoi B AOY
AO BO «AcTtpaxaHCKHil rOCyAapCTBEHHBIM apXUTEKTYpPHO-CTPOUTEIbHBI YHHUBEPCUTET», HA
kadenpe «MHXEHEpHBIE CHUCTEMBI M JKOJOTHs» (pa3paboTumk — CT. mpenonaasatenb P.B.
MyKkaHOB.).

PaccMoTpeB TmpeACTaBlI€HHBIE HA PELEH3UI0 MaTepuaibl, PEUEH3EHT MpHIIeT K
CJIEYIOIIHUM BBIBOJIAM:

[IpenbsaBnenHas pabouas nporpamma yuyeOHON MuCHUIUIMHBI «KoTenbHbIE yCTaHOBKU U
naporeHepaTopsl (nanee mo tekcry IIporpamma) coorerctByeT TpeboBanusim ®I'OC BO mo
HanpasieHuto noarotoBku 13.03.01 «TemmosHepreTuka M TEIJIOTEXHUKA», YTBEPKICHHOTO
npuka3oM MuHucTepcTBa oOpazoBaHus U Hayku Poccuiickoit @eneparuu ot 01.10.2015 1,
Nel1081 u 3apeructpupoBannoro B Muntocte Poccuu 30.10.2015r., Ne39559.

IIpencraBnennas B IlporpamMme akTyaabHOCTh Y4YeOHOM MUCHUIUIMHBI B paMKax
peamuzanuu OIIOII BO He mOaneXuT COMHEHUIO — JUCHMIUIMHA OTHOCUTCS K bioky 1
«/lucuuniamnHey, yacT, GOpMHUPYEMON yYaCTHUKAMHU 00pa30BaTEIbHBIX OTHOILICHHID.

[IpencraBnennsie B [Iporpamme 1ienm  y4eOHOM  UCHUIUIMHBI  COOTBETCTBYIOT
tpeboBanusim DPI'OC BO wanpaBienuss mnoarotoBku 13.03.01 «TemnmosHepretuka
TEIJIOTEXHUKAY, HAMPaBIEHHOCTH (TIpoduiib)/ « IHEproodecreueHne mpenpusITHID).

B cootBerctBum ¢ IIporpammoit, 3a TuCHUILITMHON «DHeproodecrneyeHrne npearnpusITuing
3aKperieHa 2 KOMIETEeHLUs, KOTopasi pealnn3yeTcs B 00bSBICHHBIX TPEOOBAHUSIX.

PesynbraTsl 00yueHus, npeacTaBieHHbIe B [[porpaMmme B KaTeropusx 3HaTh, yMETh, UMETh
HaBBIKM COOTBETCTBYIOT cCIleHU(pUKE U COJIEPKAaHUIO JUCHUIUIMHBL U JIEMOHCTPUPYIOT
BO3MO>KHOCTb MOJIYUYEHHS 3asBJICHHBIX PE3YJIHTATOB.

VYyeOnas pucrumunHa «KoTenbHblE YCTaHOBKM M MapOTre€HEpaTopb» B3aWMOCBSI3aHA C
npyrumu guctuimmHamu OITOIT BO no nanpasnenuto noaroroBku 13.03.01 «Temnosnepretuka
U TEIUIOTEXHUKa», U BOBMOKHOCTh 1yOJIMPOBAHUS B COJIEP’KaHUU HE BBIABIICHA.

IIpencraBnennas  Ilporpamma  mpennosaraer  HMCHOJIb30BAaHUE  COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUN MPU peaTu3alyu pa3IudHbIX BUJIOB y4eOHOU paboThl. Dopmbl
00pa30BaTEeNbHBIX TEXHOJIOTUH COOTBETCTBYIOT CIeUU(UKE AUCIUTITNHBL.

[IpenacraBnennsie u omucanHble B I[Iporpamme ¢opMbl Tekymield OLEHKH 3HaHUH
COOTBETCTBYIOT CHielIM(PUKE JUCIUIUIMHBI U TPEOOBAHUSAM K BBIITYCKHHKAM.

[IpomexxyTounast arrectamusi 3HaHWKW OakanmaBpa mpexycMoTpeHHas IIporpammoi,
OCYILECTBIIsICTCS B (OpME DSK3aMEeHAa M KypCOBOTO TpoekTa. DOpMbl OLEHKH 3HAHHMH,
npeiacTaBieHHble B Pabouell mporpamme, COOTBETCTBYIOT cHElU(GHUKE IUCHUIUIMHBI U
TpeOOBAaHUSAM K BBITYCKHHUKAM.

VYyeOHo-MeTonuueckoe  obOecriedeHne  AUCHUIUIMHBI  MPEACTABIEHO  OCHOBHOM,
JIOTIOJTHUTEIBLHOM JTUTEPaTypOil, THTEPHET-pecypcaMu B cooTBeTcTBYyeT TpedoBanusimM OI'OC BO
HanpasieHus noArotoBku 13.03.01 «TemnosHepreTuka W TEMJIOTEXHUKA» HAIMPABICHHOCTh
(mpodmiib) «IHEproodecrneyeHne MPeAMPUITUI.

MartepuanpbHO-TeXHUUYECKOEe obecnedueHne cooTBeTcTByeT TpeboBanusm OI'OC BO
HarmpaBieHuss moarotoBku 13.03.01 «TermmosHepreTnka M TEIJIOTEXHUKA» W CICIH(PUKE



TUCUUIUIMHBEL «KOTenbHblE YCTAaHOBKM M IApOreHepaTopbl» U 00ecleYMBAET MCIIOJIb30BaHHE
COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YHCIIE HHTEPAKTUBHBIX METOI0B O0YUYCHHSI.

IIpencraBneHHble Ha PELIEH3MIO OLIEHOYHBIC U METOAMYECKUE MaTepHasbl HalpaBICHUS
noarotoBku 13.03.01 «TemymosHepreTuka M TEIUIOTEXHUKA pa3pabOTaHbl B COOTBETCTBUU C
HOPMAaTUBHBIMU JIOKYMEHTAaMH, NpeJicTaBleHHbIMU B [Iporpamme. OnieHOUHBIE U METOINYECKHE
MaTepuaibl 10 AUCHUIUIMHE «KOTeNbHbIE YCTAHOBKM M NApOr€HEpaTOpbl» MpeJHa3HAYECHbI AJIs
TEKYIEro KOHTPOJI U IPOMEXKYTOUHOW aTTeCTallMM W MPEACTaBISIIOT COOOW COBOKYIHOCTb
pa3paboraHHbIX Kadeapoi «IHKeHepHbIE CHCTEMBbI M SKOJIOTUS» MaTEPUAIIOB JIJIsl yCTaHOBICHHS
YPOBHSI U Ka4eCTBa IOCTUXKEHHUS 00yUaroIIUMUCS pe3yIbTaTOB O0YUYEHHUS.

3azagyamMy OLIEHOYHBIX U METOJUYECKMX MaTEpHUAJIOB SIBJISIETCS KOHTPOJb U YNPABICHHE
IPOLIECCOM OCBOEHHUS OOYyYaroIIMMHUCS KOMIIETCHLMH, 3asABIEHHBIX B 00pa30BaTElIbHON
nporpaMMeé MO JaHHOMY HampasieHuto noaroroBku 13.03.01 «Temnmosnepretuka u
TEIJIOTEXHUKA» HAMPaBICHHOCTH (TPO(HIIb) « IHEProodecTieueHHE MPeTPUITHID.

OneHouHble M METOJUYECKHME MaTepHalbl 10 AMCHUIUIMHE «DHeproodecrevyeHue
OPEANpUATHII» MPEICTABICHBI: TUIOBBIMH BONPOCAMHM K 3K3aMEHY, TECTaMH BXOJHOIO H
BBIXOJTHOT'O KOHTPOJIS, 3aJJaHUAMHU K KypCOBOMY IPOEKTY, TEMAaTHKON JJaOOPaTOPHBIX 3aHATUH.

JlaHHBIE MaTepuaibl MO3BOJSIIOT B IMOJHOW Mepe OLEHHUTh PEe3ysbTaThl OOy4dEeHHs IO
muciumuinHe «KoTenbHble ycTaHOBKH U aporeHepatops»» B AITACY, a TakKe OLIEHUTh CTENIEHb
Cc(OPMHPOBAHHOCTU KOMITETEHIIUH.

OBIIME BbIBO/IbI

Ha ocHoBaHuM NpOBEAEHHON pELEH3UH MOYKHO CAENAaTh 3aKIIOUYEHHE, YTO XapakTep,
CTPYKTYpa, COJAEp)KaHHe pabdoyed NpOrpaMMbl, OLEHOYHBIX M METOAMYECKMX MaTepuaoB
muciumuinael - «KorenbHble ycraHoBku U naporeHepatope» OIIOII BO no HampasieHuto
noarotoBku 13.03.01 «TemnosHepreTrka W TEIUIOTEXHUKA» [0 TMporpamMMme OakajiaBpuara,
pa3paboraHHas cT. npenojaBareiaeM MykanoBsiM P.B. cootBercTBy1oT TpeboBanusm ®I'OC BO,
COBPEMEHHBIM TpeOOBaHUAM OTpPAcid, pbIHKA TpyJAa, MNpo(EeCcCHOHANBHBIX CTaHAAPTOB
HanpasieHuss noarotoBku 13.03.01 «TemosHepreTka M TEIUIOTEXHUKA» HAIPABIEHHOCTD
(mpodmiip)  «OHeproobecrieueHWe MOPEANPUATHN» HW  MOTYT OBITh  PEKOMEHIIOBAaHBI K
UCIOJIb30BAHUIO.

Peuensent:
Jlupexrtop, OO0 «HITP® «Slpkanon»

/ IMamcyauuos T.D. /
H. 0.9,




PELHEH3 U
Ha pado4yl0 NporpaMmy, OlieHOYHbIE M MEeTOAUYECKHEe MATePHAJIbI 110 AUCHHILIMHE
«KoTesibHbIE YCTAHOBKH M IIapOreHepaTopbh)

OITOII BO no HanpaBJ/ieHUIO NOATOTOBKH / CTIENUAJIBLHOCTH
13.03.01 «TeniosHepreTuKa u TeNJI0TEXHUKAY,
HANPaBJEHHOCTD (MpoduJb)
«JHeproodecnevyeHue nNpeanpusiTuin
10 MporpamMmMe 0aKkajgaBpuarta

AnsyrnuaoBa FHO.A. (manmee To TEKCTy pEIEH3EHT), MPOBEACHA peleH3us padbodeid
IIPOrPaMMBI, OLICHOYHBIX U METOJUYECKUX MaTepHAIOB 10 AUCHUIINHE «KoTenpHbIE yCTaHOBKU
u napore"epatope» OIIOII BO no nanpasnenuto noarotoBku 13.03.01 «TemnosnepreTuka u
TEIJIOTEXHUKA, TI0 IporpamMme OakanaBpuata, paspadorantoii B [AOY AO BO «ActpaxaHckuii
TOCYJApPCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN yHUBEpCUTETY», Ha Kadenpe «VHKeHEpHbIE
CHUCTEMBI M 3KOJIOTH» (pa3paboTuuk — CT. mpenoaaBatens P.B. MykaHoB.).

PaccMoTpeB 1mpencTaBieHHBIE Ha PELEH3UIO MaTepUaibl, PELEH3EHT MpHUIIET K
CJIEYIOIIMM BBIBOJAM:

[IpenpsBnennas pabodas mporpamma yueOHOH MUCHUIUIMHBI «KOTenbHbIE YCTAaHOBKU U
naporeHepaTopsl (nmaigee mo Tekcty IIporpamma) coorBercTByeT TpeboBanusim @I'OC BO mo
HanpasieHuto noarotoBku 13.03.01 «TemiosHepreTuka M TEIUIOTEXHUKA», YTBEPKICHHOIO
npukazoM MuHHCTEpcTBa oOpa3zoBanust 1 Hayku Poccuiickoir ®enepammu ot 01.10.2015 T,
Nel081 u 3apeructpuposannoro B Muntocte Poccuu 30.10.2015r., Ne39559.

[IpenacraBnennas B IIporpamMme akTyaabHOCTh Y4YEOHOW JUCIUIUIMHBI B pPaMKax
peanmmzanuu OIIOII BO He mNOMIEKUT COMHEHUIO — AMCLMILIMHA OTHOcHTCA K bioky 1
«/lucuuniauHe, yacTu, GOpMHUPYEMON yUaCTHUKAMU 00pa30BaTEIbHBIX OTHOILIECHHI.

[IpencraBnennsie B IIporpamme 1nenu y4eOHOH JUCHUILIMHBI  COOTBETCTBYIOT
tpeboBanusim DPI'OC BO wanpasnenuss mnoarotoBku 13.03.01 «Temmosnepretuka u
TEIUIOTEXHHUKA», HAIIPAaBICHHOCTD (Mpoduiis)/ « IHeproodecrnedeHne npeanpusITH.

B cootBercTBuu ¢ [IporpamMmmoit, 3a TUCIHUIUIMHON «DHEproodecreueHrne IpeanpusITuin
3aKperuieHa 2 KOMIIETeHIIUS, KOTOpasi peain3yercs B OObSIBICHHBIX TPEOOBAHUSX.

PesynbraTsl 00yueHus, npencTaBieHHbIe B [[porpaMme B KaTeropusx 3HaTh, yMeTh, UMETh
HaBBIKM COOTBETCTBYIOT CHEUM(UKE U COACPKAHHIO JUCHUIUIMHBI W JEMOHCTPHPYIOT
BO3MOKHOCTb TOJIYy4YECHHS 3asBJICHHBIX PE3YJIBTATOB.

VYuebnas nuctuminHa «KoTeiabHbIE YCTAaHOBKM M MAapOr€HEpaTOphl» B3aUMOCBS3aHA C
npyrumu guctuumummHamu OTTIOIT BO no nanpasnenuto noarotoBku 13.03.01 «Temnosnepreruka
U TETUIOTEXHUKA», 1 BO3MOXKHOCTh 1yOJIMPOBAHUS B CO/ICPKaHUH HE BBISBIICHA.

IIpencraBnennas  IIporpamma  mpeamnoslaraeT — MCIHOJIB30BAaHUE  COBPEMEHHBIX
00pa30BaTEeNbHBIX TEXHOJIOTUH IMPH pealu3aluy pa3INyHBIX BUJOB yueOHOU paboThl. DopMel
00pa30BaTENbHBIX TEXHOJIOTUH COOTBETCTBYIOT CIEUU(UKE AUCIUIIINHBI.

[IpencraBnennsle u onucanHele B [Iporpamme Qopmbl TeKylled OICHKH 3HaHUN
COOTBETCTBYIOT CHENM(PUKE JUCLUIUIMHBI U TPEOOBAHUAM K BBIITYCKHHKAM.

[IpomexxyTouHasi arrecTauus 3HaHUM OakamaBpa, mpeaycMoTpeHHas IlIporpammoii,
OCYILECTBIsICTCST B (OpME DSK3aME€Ha M KypcoBOro mpoekra. DOopMbl OLEHKH 3HAHHMH,
npeicTaBieHHble B PabGoueit mporpamMme, COOTBETCTBYIOT —cCHeUM(UKE JUCHUIUIMHBI H
TpeOOBAaHUAM K BBIITYCKHHUKAM.

VY4uebHO-MeTOIMUecKoe ~ OOecledeHne  JUCHUIUIMHBI  MPEACTaBIEHO  OCHOBHOM,
JIOTIOJTHUTEIILHOM JIUTEpaTypOil, MHTEpHET-pecypcamMu B cOOTBETCTBYeT TpeboBanusm OI'OC BO
HanpasieHuss noarotoBku 13.03.01 «TemnosHepreTuka M TEIUIOTEXHUKA» HAIPABIEHHOCTD
(mpoduie) «IHEeproodecrneueHrue MPEAIPHUsITHIN.

MartepuanbHO-TeXHUUYECKOEe obecreueHne cooTBeTcTByeT TpeboBanusm OI'OC BO
HanpaBieHuss moarotoBku 13.03.01 «TemmosHepreTrika W TEIUIOTEXHUKA» U cHernuduke



TUCUUIUIMHBEL «KOTenbHblE YCTAaHOBKM M IApOre€HepaTopbl» M 00ECleYMBAET MCIIOJIb30BaHHE
COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YHCIIE HHTEPAKTUBHBIX METOI0B O0YUYCHHSI.

IIpencraBneHHble Ha PELIEH3MIO OLIEHOYHBIC U METOAMYECKUE MaTepHasbl HalpaBICHUS
noarotoBku 13.03.01 «TemymosHepreTuka M TEIUIOTEXHUKA pa3pabOTaHbl B COOTBETCTBUU C
HOPMAaTUBHBIMU JIOKYMEHTAaMH, NpeJicTaBleHHbIMU B [Iporpamme. OnieHOUHBIE U METOINYECKHE
MaTepuaisl 10 AUCHUIUIMHE «KOTeNbHbIE YCTAHOBKM M IApOr€HEpaTOpbl» NpeJHa3HAYECHbI AJIs
TEKYIEro KOHTPOJIA U IPOMEXKYTOUHOW aTTeCTallMM U MPEACTaBISIIOT COOOW COBOKYIHOCTb
pa3paboraHHbIX Kadeapoi «HKeHepHbIE CHCTEMBbI M SKOJIOTUS» MaTEPUAIIOB JIJIsl yCTaHOBICHHUS
YPOBHSI ¥ Ka4eCTBa JOCTUXKEHUS 00yUaroIIUMUCS Pe3yIbTaTOB O0YUYEHHUS.

3azayaMy OLIEHOYHBIX U METOJUYECKMX MaTEpHUAJIOB SIBJISIETCS KOHTPOJb U YNPABICHHE
IPOLIECCOM OCBOEHHUS OOYyYaroIIMMHUCS KOMIIETCHLMH, 3asABIEHHBIX B 00pa30BaTENIbHOU
mporpamMmMe 10 JaHHOMY HampasieHuto noarotoBku 13.03.01 «Temmosnepretuka u
TEIJIOTEXHUKA» HAMPaBICHHOCTH (TPO(HIIb) « IHEProodecIeueHne MPeITPUITHID).

OneHouHble M METOJUYECKHME MaTepHalbl 10 AMCHUIUIMHE «DHeproodecrevyeHue
OPEANpUATHII» MPEICTABICHBI: TUIOBBIMH BONPOCAMHM K 3K3aMEHY, TECTaMH BXOJHOIO H
BBIXOJTHOT'O KOHTPOJIS, 3aJJaHUSMHU K KypCOBOMY IPOEKTY, TEMAaTHKON J1aOOPaTOPHBIX 3aHATUH.

JlaHHBIE MaTepHaibl MO3BOJSIIOT B IMOJHOW Mepe OLEHHUTh PEe3ysbTaThl O0y4YEeHHs IO
muciumuinHe «KoTenbHble ycTaHOBKU U aporeHepatops»» B AITACY, a TakKe OLIEHUTh CTENIEHb
c(OPMHUPOBAHHOCTU KOMITETCHIIUH.

OBIIME BbIBO/IbI

Ha ocHOBaHMM NpOBEAEHHON PELIEH3UN MOYKHO CH€IaTh 3aKJIIOUEHHUE, UTO XapaKTep, CTPYKTypa,
coJiepkaHue paboueil MporpaMMel, OLEHOYHBIX M METOAMYECKUX MAaTepUanoB JUCLUILIMHBI
«KorenpHble ycTaHoBKkH U naporeHeparops» OITOIT BO no nanpasnenuto noarorosku 13.03.01
«TemnosHepreTka M TEMJIOTEXHUKa» IO IporpaMMme OakanaBpuaTta, pa3padoTaHHas CT.
npenonaBareaeM MykaHoBbeiM P.B. cootBerctBytoT TpeboBanusim ®I'OC BO, coBpeMeHHBIM
TpeOOBaHUAM OTpACiH, pbIHKA TPY/1a, NPO(ECCHOHANBHBIX CTAaHIapPTOB HAIPaBJIEHUS IOITOTOBKH
13.03.01 «Tennosnepreruka u TEIJIOTEXHUKa HaIpPaBJIEHHOCTb (mpocpuin)
«2HeproobecneyeHre NpeAnpUsITU» U MOTYT ObITh PEKOMEHI0BAHBI K CIIOJIb30BAHHIO.

Penensenr:

K.1.H., notieHT Kadeaps

«HXKEHEPHBIE CHCTEMBI U DKOJOTHSD) ffiff{ﬂ_’g:’}__ /O.A. Ansytaunosa/
)

(noamHce
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1.2.3.

COJEP)KAHHUE:

OHCHO‘IHBIC N MECTOANYCCKUC MaTCpHaJIbl JJI ITPOBEACHUA HpOMe)KYTOLIHOI\/'I aTrTecTra-
WU U TCKYIICTO KOHTPOJIA 06yan0H1ch;1 IO JUCHUITIIIMHE

[lepeyeHb KOMIETEHIHMIH ¢ YKa3aHUEM 3TaNoB UX (JOPMUPOBAHHS B IIPOIIECCE OCBOE-
HUS 00pa30BaTEIIHLHON MPOTpaMM

OnucaHue nmokasaresneil 1 KpUTepUeB OIEHUBAHUS KOMITETCHIIUN Ha Pa3IMYHBIX
sTanax ux (GOpMUpPOBAHHUS, OTMCAHHE IIKAJl OLIEHUBAHUS

[lepedeHb OLIEHOYHBIX CPEACTB TEKYIIEH POPMBI KOHTPOJIS

Onucanue mokas3aresieil 1 KpUTEPUEB OLICHUBAHUS KOMITETCHIIMH 110 JUCITUTIIINHE Ha
Pa3TUYHBIX dTanax ux GopMUpPOBaHUS, OMMCAHHUE IITKAJ OLIEHUBAHUS

[Ixana oneHuBaHusg

TunoBble KOHTPOJIbHBIE 3aJJaHKsI WJIM UHBIE MaTepUalibl, HEOOXOAUMBIE AJIS OLIEHKU
3HAaHUH, YMEHUH, HABBIKOB, XapaKTEPU3YIOIIUX 3Tanbl ((OPMUPOBAHUS KOMIIETECHIIUHA
B IIPOLIECCE OCBOEHUS 00pa30BaTEIbHON MPOrPaAMMBI

MeTtonudeckue Marepuaibl, ONpPEAeSONe NPOLEeIypbl OLIEHUBAHUS 3HAHUH, yMe-
HUI, HaBBIKOB, XapaKTEPU3YIOLIUX 3Talbl (POPMUPOBAHUS KOMIIETEHIMH

llpunoscenue 1
Ipunoscenue 2
Ipunoowcenue 3
Ipunoowcenue 4
Ilpunoscenue 5
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11

15

16
17
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22



1. OneHoYHbIC M MeTOAUYECKHE MATEePHAJIbI /sl IPOBeJeHNs MPOMEKYTOYHON ATTECTAIMM M TEKYILIero KOHTPOJsI 00y4YaloImuXxcs Mo
AUCHMILINHE

O1eHOYHBIC U METOAMYECKUE MAaTEPHAIIBI SIBISIETCS HEOTHEMIIEMOM YacThI0 paboueil MporpaMMbl TUCIUIUIMHBI U TIPEJICTABIICH B BUJIE OTACIBHOTO IOKYMEH-
Ta

1.1. Ilepedyenb KOMIETEHIMI € YKa3aHHeEM 3TANOB UX (OpMHPOBAHMSA B Npolecce OCBOCHNS 00pa30BaTeIbHOI MPOrpaMMbl
HNuaexc u popmMyTupoBKa KOMIIETEH- Howep u nanvenosanue pesyTatos o6- | Homep pasaena AHCUHILTHHbI DopMBbI KOHTPOJISI ¢ KOHKPeTU3anue
i N PAa30BaHUSA M0 IHCHHUILIHHE (B cooTBeTCTBUM € 1.5.1) saxanns
(B COOTBETCTBHHM C pa3iejiom 2) 1| 2 |3 4 5 6
1 2 31 4 |56 |7 8 9
OIIK — 2 - crtocOOHOCTBIO IEMOH- 3HaTh:
CTpUpOBaTh 0a30BbIC 3HAHUA B 00JIa- | OCHOBHBIC 3aKOHBI ecTecTBO3HaHms, Mme- | X | X | X | X | X | X | 3auer (Bompocsr 1-5)
CTU €CTECTBEHHOHAYYHBIX JUCLIH- TOJIbl MATEMATUYECKOTO aHaIu3a U MO- Dk3ameH (Borpocsl 1-7)
IIJIMH, TOTOBHOCTBIO BBIABIIATE €CTE- | IETUPOBAHUS, TEOPETUUECKOTO U IKCIIE- KonTponbhas pabota (Bompocsr 1-5)
CTBEHHOHAYYHYIO CYIIIHOCTb IIPO- PUMEHTAJILHOTO UCCIIEIOBAHUS
0JieM, BO3HUKAIOIIUX B X0JI€ TIPO- VMmeTh:
(eccnonanbHOM NEATENBLHOCTH; JIeMOHCTpHpoBaTh 6a3oBbie 3HaHUA B0O- | X [ X | X | X | X | X | 3auer (Bompocsl 6-10)
NPUMEHATH IS UX Pa3pCHICHUS OC- JIACTH €CTECTBEHHOHAYYHBIX TUCIUIIINH, DKk3aMmeH (Bompockl 8-14)
HOBHBIC 3aKOHbI €CTCCTBO3HAHUA, C TOTOBHOCTBIO BEISIBIATH €CTSCTBEHHO- KonTponpHas padora (Borpockt 6-10)
METOAbI MATEMATHUYCCKOT'O aHAJIN3a Hay4YHYIO CYIIHOCTb npo6neM’ BO3HUKA-
1 MOJZICIIMPOBAHUS, TCOPETHUICCKOTO IOIINX B XOJIE Hpoq)eccpIOHaﬂbHof,’I nesi-
N OKCIICPUMCHTAJIBHOI'O UCCJIICI0OBA- TEJIbHOCTU
HUA Bnaners:
CIOCOOHOCTBIO IeMOHCTpHpoBaTh 6azo- | X | X | X | X | X | X | 3auer (Bompocsr 11-15)
BbIC 3HAHUS B 00JIACTH €CTECTBEHHOHA- Dx3ameH (Borpocsl 15-21)
YUYHBIX JUCIUIUIAH, TOTOBHOCTHIO BbI- Kontponbnast pabora (Bompocsl 11-
SBJISITh €CTECTBEHHOHAYUYHYIO CYLIHOCTb 15). 3amura naGopatopHoil pabOTHI
po0JieM, BOZHUKAIOIINUX B XOJI€ TIPO- Nel,2,3 (Bompocsr 1-5)
(beccuoHaTbHON AEATENbHOCTH KypcoBoii npoekTt (Bompocs! 1-10)
ITK — 2 - crToCOOHOCTBIO MPOBOJIUTL | 3HATH:
pacyeThl 110 TUIIOBBIM METOJMKAM, HOpMaTUBHYIO 06a3y B obnmactu umxkenep- | X | X | X [ X | X | X | 3auer (Bompocs 16-20)
IIPOEKTUPOBATH TEXHOJIOTNYECKOE HBIX U3BICKAHUM, IPUHIIUIIOB IPOEKTH- Dk3ameH (Borpocsl 22-28)




000py0BaHUE C HCIIOIH30BAaHUEM
CTaHIapPTHBIX CPEJICTB aBTOMATH3a-~
UK TPOCKTUPOBAHUSA B COOTBCT-
CTBHH C TEXHHUYCCKHUM 3aJITaHHEM

POBaHUS TEIJIOIHEPTETUIECKOT0 000py-
JOBaHUS

KontponbsHast pabora (Bompockl 16-
20).

VYMeTh:

MPOBOJUTH PACUETHI IO TUITOBBIM METO-
JUKaM, IPOEKTUPOBATh TEXHOJIOTUYECKOE
000pyI0BaHKE C UCTIOJIH30BAHUEM CTaH-
JAPTHBIX CPEJICTB aBTOMATHU3ALIUHU TIPO-
€KTUPOBAHUS B COOTBETCTBUU C TEXHUYE-
CKUM 3aJaHHEeM

3ader (Bompockl 21-25)

Dk3ameH (Borpocsl 29-35)
Kontponbnas pabora (Bompochl 21-
25).

BianeTs:

HOpPMAaTUBHOI 0a30ii B 001aCTH UHXKE-
HEPHBIX U3BICKaHUH, TPUHITUIIOB TIPO-
€KTUPOBAHUS TEIUIOPHEPTETHUECKOTO
o0opyIoBaHUS

3auer (Bompockl 26-30)

DKk3ameH (Borpochl 36-42)
KontponbsHast pabora (Bompochkl 26-
30). 3ammTa sMa00OpaTOpHOM PabOTHI
Ne4,5,6,7 (Bonpock! 6-10)

Kypcogoii mpoekt (Borpock! 11-20)




1.2. Onucanue mokasaresjeil U KpUTepHeB OLECHMBAHUS KOMIIETEHIHMH HAa Pa3JIMYHBIX
Tanax ux (popMupoBaHuUs, ONMCAHME IIKAJ OLlCHUBAHUS
1.2.1. IlepeyeHb OLICHOYHBIX CPeACTB TeKyllel GopMbl KOHTPOJIsA

HaumenoBanwue orie- KpaTkas xapakTepucTHKa OLIEHOYHOTO CPEI- IIpencraBieHue oneHoY-
HOYHOTO CPEJICTBA CTBa HOTO cpencTBa B GoHIE
1 2 3

KonTponbHas pabora | CpencTBo MPOBEpKH YMEHHI NMPUMEHATH MO- | KOMIUIEKT KOHTpPOJIBHBIX 3a-
TydeHHbIE 3HAHMS Uil pEelleHus 3aJad Oompe- | MaHuil Mo BapuaHTam
JISJICHHOTO THTIA 110 TeME WU pa3ieny

3arura jgabopatopHoii | CpeicTBO, MO3BONSIONICE OICHUTH yMeHHe u | TeMbl 1abopaTOpHBIX paboT U
paboThI BIaJicHHe OO0YdYaroIerocss m3jaaraTb CyTh IMO- | TPEOOBAHUS K UX 3aIUTE
CTaBJICHHOW 3a/1a4d, CaMOCTOSTEIBHO MpUMe-
HATh CTAHIAPTHBIC METOIBI PEIICHHS MOCTAB-
JICHHOM 3a/1a4¥l C UCIMOJIb30BAHUEM HUMCIOIICH-
csi jgabopaTopHOM 0a3bl, MPOBOAMTH AHAIH3
MOJIYyYEHHOTO pe3yJbTaTa paboTbl. PexomeH-
JyeTCst IS OIICHKW YMEHUM W BIAJCHUHA CTy-
JICHTOB




1.2.2 Omnucanue nmokasarejieil 1 KPpUTepueB OLCHMBAHUSI KOMIIETEHIMI MO0 AUCHMILVIMHE HA Pa3JIM4YHBIX dTanax ux ¢GopMupoBaHmus,
onycaHMe WKaJ OLeHUBAHUS

Komnerenuus, | IliiaHupyemblie pe3yJibTaThl Iloka3aTenn U KpUTEPUM OLIEHHBAHNUS Pe3yJabTATOB 00yYeHUsI
ITanbl o0yueHust Hwuke moporoBoro ypoBHst IToporoBblii ypoBeHb IIpoaBUHYTBI YPOBEHb Brbicokuii ypoBeHb
OCBOCHUSA (He 3a4TeHO) (3auTeno) (3auTeno) (3aureHno)
KOMIIeTEHIINHU
1 2 3 4 5 6

OIIK — 2 - crio- 3uaet: (OIIK-2) - ocHOB- OGyuaromuiicst HE 3HAET OO6yyarouiicst UMeeT 0C- O6yuaromuiicsa TBEpHO OO6yyaromuiicst 3HaeT 0C-
COOHOCTBIO €e- HbI€ 3aKOHBI €CTECTBO3HA- OCHOBHBIC 3aKOHBI €CTC- HOBHBIC 3aKOHBI €CTE- 3HAaCT OCHOBHBIC 3aKOHBI | HOBHBIE 3aKOHBI €CTECTBO-
MOHCTPHPOBATH HMS, METOABI MaTeMaTH4e- | CTBO3HAHWSA, MCTOJbI Ma- | CTBO3HAHHUS, METOJIbI Ma- | €CTCCTBO3HAHMA, MCTO- | 3HaHHUS, METOJbl MaTeMa-

0a30BbIE 3HAHUA
B 00JIaCTH ecTe-
CTBCHHOHAYYHBIX
JTUCIIMIUINH, TO-
TOBHOCTBIO BbI-
SIBJISITH €CTe-
CTBCHHOHAYYHYIO
CYITHOCTB TPO-
0s1eM, BO3HHUKA-
FOIIUX B XOJIE
npodeccuoHab-
HOU JIeATebHO-
CTH; IPUMEHSTh
JUTSL X pasperire-
HHSI OCHOBHEIE
3aKOHBI €CTe-
CTBO3HAHHMS, Me-
TOJbI MATEMATH-
YeCKOro aHajin3a
U MOJICTTUPOBa-
HUS, TCOPeTHYEC-
CKOT'0 U DKCIIe-
PUMEHTAIEHOTO

CKOTO aHaJIN3a U MOJICIIH-
POBaHUSsI, TEOPETHUECKOTO
U 3KCIIEPUMEHTAILHOTO
UCCIICTOBAHHSI

TEMATHYECKOTO aHaN3a U
MO/JICIIMPOBAHMSI, TEOPE-
THYECKOTO U IKCIICPUMECH-
TAJBHOTO UCCIICOBAHUS

TEMATUYECKOr0 aHa13a
A MOJEJIMPOBAHUS, TEO-
pETAYECKOrO U 3KCIIEPU-
MEHTAIbHOI'O UCCIEI0BA-
HUs, HO HE YCBOWJI €T0 Jie-
TaJleid, TOMyCcKaeT HETOYHO-
CTH, HEIOCTATOYHO Mpa-
BUJIbHBIE (POPMYITHUPOBKH,
HapylIeHUs JOTMYeCKO
MOCJIEI0BATEILHOCTHU B U3-
JIO’KEHUH TEOPETUUECKOTO
MaTepuana

JIbl MAaTEMaTHUYECKOrO
aHaJIM3a U MOJICIINPOBA-
HUSI, TEOPETUYECKOTO U
3KCTIEPUMEHTAIIBHOTO
HCCIEA0BaHU, HE J0-
MyCKAaeT CyIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha
BOIIPOC

THUYECKOI'0 aHaJIM3a U MO-
JEIUPOBaHUs, TEOPETUYIE-
CKOT'O ¥ DKCIIEPUMEHTAJIb-
HOT'O UCCIIEO0BAHUSA, YETKO
U JIOTUYECKHU CTPOHHO €To
W3JIaraeT, He 3aTPYIHSIETCS C
OTBETOM IIpHA BUJOU3MEHE-
HUHU 3aJaHUN

VYmeet: (OIIK-2) - nemon-
CTpUpOBaTh 0A30BbIC 3HA-
HUS B 00JIACTH €CTECTBEH-
HOHAYYHBIX TUCIUIUINH, C
TOTOBHOCTBIO BBISIBIISITH
€CTECTBEHHOHAYUYHYO
CYIIHOCTB TTpo0JIeEM, BO3-
HUKAIOIIUX B X0JI€ TIPO-
(beccroHaNbHOM eTelNb-
HOCTHU

He ymeer nemoHCTpHpO-
BaTb 0a30BLIE 3HAHU B
00J1aCTH €CTECTBEHHOHA-
YYHBIX JUCIUILINH, C TO-
TOBHOCTBIO BBISBJIATH
€CTECTBEHHOHAYYHYIO
CYIIHOCTH TIpo0JIeM, BO3-
HUKAIOIIUX B XOJI€ TIPO-
(dheccroHaTBHOM ACSITENb-
HOCTH, ¢ OOJIBILIMMH 3a-
TPYAHCHUSIMHA BBITIOJIHIACT
CaMOCTOSITEIIbHYIO PadoTy,

B uenom ycnemniHoe, HO He
CHUCTEeMHOE yMeHue oOpalda-
THIBaTh Ha HAYYHOH OCHOBE
MOJIyYEHHbBIC TaHHbIC

B uenom ycnemniHoe, HO
colepIKaIee  OTHEIbHBIC
npobensl  JEMOHCTPUPO-
BaTh 0a30BBIC 3HAHHUS B
00J1aCTH  €CTECTBEHHO-
HAYYHBIX JUCIUILUINH, C
TOTOBHOCTBIO BBISIBIIATH
€CTECTBEHHOHAYYHYTO
CYIIHOCTh po0Jem,
BO3ZHUKAIOIIUX B XOJE
npodeCCHOHAIBHON JIe-
SITCIIBHOCTH

ChopMupoBaHHOE  yMCHHE
UCIIOJIh30BaTh HA MPAKTHKE
JIEMOHCTPHpPOBaTh  0a3o-
BbIC 3HAaHMS B 00JaCcTH
€CTECTBCHHOHAYYHBIX
TUCITUIUINH, C TOTOBHO-
CTBIO  BBISBIISITH  €CTE-
CTBEHHOHAYYHYIO CyIll-
HOCTh TIPOOJIEM, BO3HUKA-
IOIUX B X07e Mpodeccro-
HAJILHOU NIEITEIbHOCTHU




HUCCICIOBaHUA

OOJIBIIIMHCTBO MIPETYyCMOT-
PEHHBIX MTPOTPaMMOi 00y-
YeHUS YUeOHBIX 3a/IaHUI He
BBITIOJTHEHO

Baaneer: (OIIK-2) - cio-
COOHOCTBIO IEMOHCTPHUPO-
BaTh 0a30BbIC 3HAHUS B
00JacTu ecTeCTBEHHOHA-
YUYHBIX TUCIHILINH, TO-
TOBHOCTBIO BBISIBIIATH
€CTECTBEHHOHAYYHYIO
CYIITHOCTB MPOOJIEM, BO3-
HUKAIONIUX B XOJIE MPO-
dbeccroHanbHOU JesITelNb-
HOCTH

OOyuaromuiics He BIaieeT
CIIOCOOHOCTBIO IEMOH-
CTpUPOBATh 0A30BbIC 3HA-
HMSA B 00JIACTH €CTECTBEH-
HOHAYYHBIX JTUCIUTUIHH,
TOTOBHOCTBIO BBISIBJISTD
€CTECTBCHHOHAYYHYIO
CYIIHOCTH TIpo0JIeM, BO3-
HUKAIOIIUX B X0JI€ TIPO-
(heccroHaTBHOM JESITENb-
HOCTH, JIOMYCKAET CyIIle-
CTBEHHBIE OLIMOKH, C 00JIb-
MU 3aTPYAHCHUSIMUA BbI-
TMOJIHACT CaMOCTOATCIIbHYIO
paboty, OONBITMHCTBO
IPEAYCMOTPEHHBIX IIPO-
rpaMMoi oOyudeHus yueo-
HBIX 3aI[aHHﬁ HE BBIIIOJIHCHO

B nenom ycnensoe, Ho He
CUCTCMHOC BJIAACHUC
HaBBIKAMM CIIOCOOHO-
CTBIO IEMOHCTPUPOBATH
0a30BbIE 3HAHUS B 0071a-
CTH €CTECTBEHHOHAYYHBIX
JUCLIUILINH, TOTOBHO-
CTBIO BEIABIIATH €CTE-
CTBEHHOHAYYHYIO CYIII-
HOCTB TIPOOJIEM, BO3HHU-
KaloIUX B X0j1¢ mpodec-
CHUOHAJIBHOHU OESATEIILHO-
CTH

B nenom ycneunrHoe, HO
coziepIKaliee OTaeIbHbIE
r[p06em,l HJIN COIIPOBOK-
JAIOLIHECS

OTACJIBHBIMHA OHH/I6KaMI/I
BJIaJcHHE HaBLIKAMU
CIIOCOOHOCTBIO JEMOH-
CTPUPOBATh 0A30BbHIC
3HAHHS B 00JIACTH €CTe-
CTBEHHOHAYYHBIX JIHC-
IUIUIAH, TOTOBHOCTBIO
BBISABJISITE €CTSCTBEHHO-
HAYYHYIO CYIIHOCTh
npo6ieM, BO3HUKAIO-
IIMX B X0J1€ npodeccu-
OHAJIBHOU NEITEIBHO-
CTH

VCnentoe u CUCTEMHOE
BlIajIcHHE HaBBIKAMH CITO-
COOHOCTBIO IEMOHCTPHUPO-
BaTh 0a30BbIC 3HAHUS B
00J1aCTH €CTECTBEHHOHA-
YUYHBIX TUCIHILINH, TO-
TOBHOCTBIO BBISIBIIATh
€CTECTBEHHOHAYYHYIO
CYIITHOCTH MPOOJIeM, BO3-
HUKAIOMIUX B XOIE MPO-
dbeccroHanbHOU JesITeINb-
HOCTH, YMCHHEC UX UCIIOJIb-
30BaTh HA MPAKTUKE IIPHU pe-
IMEHUH KOHKPETHBIX 3a1a4

IIK — 2 - cnoco6-
HOCTBIO  TIPOBO-
IUTh PacdeThl 110
TUIIOBBIM  MCTO-
IMKaM, TIPOCKTH-
poBaTb TCXHOJIO-
THYECKOE 000py-
JOBaHHE C WC-
MOJTb30BaHUEM

CTaHAApTHBIX

CpEeICTB aBTOMa-
TU3alUU [POEK-

3uaer: ( [1K-2) - HOp-
MaTHUBHYIO 06a3y B 00-
JIACTU MHKEHEPHBIX
W3BICKAaHUM, TPUHLU-
OB MPOEKTUPOBAHUS
TEIJIO3HEPreTUYECKO-
ro 00opyAOBaHUS

OOyuaromuiics HE 3HAET
HOpMAaTHBHYIO 0a3zy B 00-
JIacTh WH)KEHEPHBIX
W3bICKAHUM, TPUHIUIIOB
MPOEKTUPOBAHUS  TEIJIO-
SHEPreTHYECKOro 000py-
JIOBaHUS

OO0yuJaromuiics UMeeT 3Ha-
HUsI HOPMAaTUBHYIO 0a3y B
00J1aCTH WH)KEHEPHBIX
M3BICKAaHUM, TPUHLUIIOB
MPOEKTUPOBAHUS TEILJIO-
YHEPreTHUECKOTO 000py-
JOBaHUS, TOMYCKAET He-
TOYHOCTH, HEAOCTATOYHO
npaBUIIbHBIE GOPMYIIUPOB-
KU, HApPYILLIECHUS JIOTUYECKON
IOCJIICAOBATCIBHOCTH B U3-
JIO)KCHHUU TCOPCTUICCKOI'O
MaTepuana

OOyuaromuiics TBEPIIO
3HAaeT Marepual, He [0-
MyCKaeT  CYIIECTBEHHBIX
HETOYHOCTECH B OTBETC Ha
BOIIPOC

OO6yuarommiicsi 3HaeT HOP-
MaTHBHYIO 0a3y B obiacTu
WHKEHEPHBIX U3bICKaHUI,
MIPUHLIUIIOB TPOEKTUPOBA-
HUSI TENJI03HEPTreTUYECKO-
ro 000pyI0BaHUS, YETKO U
JIOTUYECKU CTPOMHO €ro u3-
Jaraert, He 3aTPYAHSICTCS C
OTBETOM NP BUIOU3MEHE-
HUU 3alaHuN




THUPOBaHUsA B CO-
OTBETCTBHH C
TEXHUYECKUM
3alaHuEM

Vmeer: (I[1K-2) -
IPOBOJIUTH PACUETHI 110
TUTIOBBIM METOIKAM,
POCKTHPOBATH TEXHOJIO-
THYECKOE 000pyA0BaHHE C
UCIIOJIb30BAaHUEM CTaH-
JTAPTHBIX CPEJCTB aBTOMa-
TU3alHUN TPOSKTUPOBAHUS
B COOTBETCTBUU C TEXHHU-
YECKHM 33JJaHHEM

He ymeer npoBoauTH pac-
YeTHI 110 TUTIOBBIM METO-
JIMKaM, TTPOSKTHPOBATh
TEXHOJIOTHYEeCKOe 000py-
JOBaHUE C UCIIOJIb30BaHU-
€M CTaHJIapPTHBIX CPEIICTB
aBTOMATH3AIMH TIPOCKTH-
pPOBaHUS B COOTBETCTBUU
C TEXHUYECKHUM 3a/IaHueM

, C OONBIIUMU 3aTPYTHCHU-
SIMU BBITIOJTHSIET CAMOCTOSI-
TEIBHYIO PaboTy.

B menom ycnemnoe, HO He
CHCTEMHOE yMeHHe oOpaba-
THIBaTh TONyYeHHBIE JaH-
HBIC.

B uenom ycneniHoe, HO
coziepkaliee OTAeIbHbIe
poOesBl B yMEHHE
HOPMAaTHBHOM 0a30ii B
00J1aCTH UHXEHEPHBIX
U3BICKaHUH, IPUHLIN-
OB MTPOEKTUPOBAHUS
TEIJIO3HEPreTUYECKO-
ro 00opyAOBaHUS

Vmeer 0OopMIISTH pe-
3yJIbTaThl HOPMATUBHOM
6a30ii B 00J1aCTH WHKE-
HEPHBIX U3BICKaHUH,
IPUHIUIIOB IPOEKTHPO-
BaHMs TEIUIO3HEpreTHYe-
CKOT'0 000pY/I0BaHHS

Baaneer: (ITK-2) -
HOPMAaTHBHOM 0a30ii B
00J1aCTH UHXEHEPHBIX
U3BICKaHUH, [IPUHLIUIIOB
POCKTHUPOBAHHUS TETLIIO-
DHEPreTHUECKOT0 000py-
JIOBaHUS

OO0yuaromuiics He BIaJceT
CIOCOOHOCTBIO HOPMa-
THUBHOU 0a30ii B o0nacTu
WH>XEHEPHBIX M3bICKa-
HUMW, IPUHIUIIOB IIPOEK-
TUPOBAHUS TETLJIOIHEP-
TETUYECKOTO 000py/10-
BAHMS, JOIyCKaeT CyIlie-
CTBCHHBIC OIIUOKH, C
OOJIBLINMH 3aTPYAHCHUSIMH
BBITIOJTHSIET CAMOCTOSITEIb-
HYI0 paboTy, OONBIINHCTBO
HpeTyCMOTPEHHBIX IPO-
rpaMmoii 00ydeHus yueo-
HBIX 3aJ[aHU{ HE BBITIOJTHE-
HO.

B nenom ycnensoe, HO He
CHUCTCEMHOC BJIAJACHHUC
HaBbIKAMH HOPMAaTHUBHOU
0a30ii B 00J1aCTH HHXKe-
HEPHBIX U3bICKAHU,
MPUHIUIIOB TPOEKTUPO-
BaHMUs TEIJIODHEPreTnye-
CKOro 000py10BaHUs

B menom ycnemHoe, HO
CofiepKalee  OTJCTbHBIC
mpoOeIBl WM COMPOBOXK-
JaI0IINecst

OTACJIbHBIMH OIINOKaMH
BJIajJicHHe HOPMATHUBHOMN
0a30if B 00J1aCTH HHXKe-
HEPHBIX U3bICKAHU,
MPUHIUIIOB TPOEKTUPO-
BaHMUSI TEIJIODHEPIeTU-
YeCKOro 000py0BaHUS

VYcnenrHoe ¥ CHCTEMHOE
BJIaAcHUEC HaBbIKaMU HOp-
MaTUBHOM 0a30il B 001a-
CTU MHKCHCPHBIX U3bICKA-
HUM, MPUHITUIIOB MPOEK-
TUPOBAHUS TCIIOOHCPIC-
THYECKOT0 000pYyA0BaHMS,
YMCHHEC UX UCIIOJIb30BATh HA
MPAKTHUKE MPU PEIIEHAN KOH-
KPCTHBIX 3a4a4.

1.2.3 IIIxajaa ouneHuBaHus

YpoBeHb NJOCTUKEHUN

OrMmeTrKa B 5-0OaIbHOM 1IKaIe

3a4yTeHo/ HE 3aU4TEHO




BBICOKMI «5»(0TIMYHO) 3a4TEHO

MIPOJIBUHYTHII «4»(xopor1io) 3a4TEHO

IIOPOrOBBIN «3»(y1OBIETBOPUTEIBHO) 3a4TEHO
HUKE OPOrOBOTO «2»(HEeyAOBIETBOPUTEIIHHO) HE 3a4TEHO
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2. TumnoBble KOHTPOJBbHBIE 3aJaHHS WJIM HHble MATEepPHAJIbI, HEOOXOIUMBIE IS
OLIEHKH Pe3yJIbTATOB OCBOEHHS 00pPa30BaTEIbHOI MPOrpaMMbI

THUITIOBBIE 3AJAHUSI 1151 TIPOBEJEHUSA TIPOMEXYTOYHOM ATTECTAILIAM:

2.1.9Kx3ameH

a) munogvle sonpocul k 3kzamery (Ilpunoscenue 1)
0) Kpumepuu oyenuanus
IIpu onieHKe 3HAHUI HA K3aMEHE YYUTBHIBACTCS:

1. YpoBeHb chOpPMHUPOBAHHOCTUKOMIIETEHIINH.

2. VYpoBeHb YCBOCHHUSI TEOPETHUECKUX MOJIOKEHUN IUCIUILITMHBI,IPaBHIIIBHOCTE (GOpPMY-
JIMPOBKU OCHOBHBIX MOHATHUI M3aKOHOMEPHOCTEH.

3. YpoBeHb 3HaHUA (PAKTUIECKOTO MaTepraia B 00beMenporpaMMal.

Jloruka, CTpyKTypa ¥ rpaMOTHOCTh M3JI0KEHUSIBOIIPOCA.

4.
5. YMeHure cBA3aTh TEOPUIO CITPAKTUKOM.
6. YMmenunenenatb0000IeHH s, BHIBOIBL.

Nent
/m

Onenka

Kpurepum ouenkun

OTJINYHO

OTBeThI HA MOCTaBJICHHBIE BOIIPOCHI U3J1arat0TCs JJOTMYHO, ITOCIIE0Ba-
TEJBHO U HE TPeOYIOT JONMOJHUTENbHBIX ossCHEHU. [1oHO packpbI-
BAIOTCS IPUYNHHO-CIIEICTBEHHBIE CBSI3U MEX/1Y SIBICHUSAMU U COOBITH-
aMu. Jlenatorcsi 000CHOBaHHBIE BBIBOIBI. JIeMOHCTPUPYIOTCS TTyOOKHe
3HaHUs 0a30BBIX HOPMATHBHO-NPABOBLIX aKTOB. COOII0AAI0TCS HOPMBI
JIUTEPATYPHOH PEUHU.

Xopouo

OTBeTHI Ha MOCTaBJIEHHbBIE BOMPOCHI U3J1araloTCs CUCTEMATU3UPOBAHO
U I10CJIC€A0BATCIIbHO. bazoBrie HOPMAaTUBHO-IIPABOBBIC AKThHI UCIIOJIb-
3yI0TCS, HO B HEZJOCTaTOYHOM 00beMe. Marepuan uznaraercsi yBepeH-
HO. PaCKpBITI:I MNPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKAY SBJICHUAMU U
COOBITUAMHU. JIEMOHCTPUPYETCS YMEHHE aHAIU3UPOBATh MaTepuall,
OAHAKO HE BCE BBIBOAbBI HOCAT apFYMeHTHpOBaHHBIﬁ n ,Z[OKEB&TG.HBHEJﬁ
xapaktep. CoO0/1at0TCsl HOPMBI JINTEPATYPHOH PeUHn.

Y 10BJIIETBOPUTEIILHO

JlommyckaroTcs HapyIlIeHMsl B II0CJIE0BAaTENbHOCTH U3J10KeHus. Vime-
IOTCS1 YIHOMUHaHMSI 00 OTJENbHBIX 0a30BbIX HOPMATUBHO-ITPABOBBIX
akTax. HenoyiHO packpeIBarOTCs MPUYMHHO-CIIEACTBEHHBIE CBSA3H
MEX]Y SBJICHUAMHU U COOBITUAMU. [IeMOHCTPUPYIOTCS TOBEPXHOCTHBIE
3HaHUSA BOIIPOCA, C TPYAOM pelIaroTcs KOHKpPETHBIE 3anadu. Mmerorcs
3aTpyIHEHUS C BBIBOAAMM. JlOIyCKalOTCs HapyLICHUs. HOPM JIMTepa-
TYPHOU peyH.

HeynosiersopurensHo

Marepuan usaraercsi Herocjae10BaTeIbHO, COMBUNBO, HE MPEICTaBIIA-
€T OIIPEJEICHHOM CUCTEMBI 3HaHUM 10 qucuuruHe. He packpsiBarorcs
IPUYMHHO-CJIEICTBEHHBIE CBSA3U MEX/Y SBICHUSAMH U coObITUsIMU. He
IIPOBOAMTCS aHaIN3. BBIBOJBI OTCYTCTBYIOT. OTBETHI HA JOMOJIHUTENb-
HBIE BOIIPOCHI OTCYTCTBYIOT. FIMEIOTCS 3aMETHBIE HAPYIIEHUS HOPM JIH-
TepaTypHOH pEUHU.

2.2. 3ayer

a) munogvie sonpocul k 3auemy (Ilpunoscenue 2);

0) Kpumepuu oyeHu8aHus
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IIpu onieHKe 3HAHUI HA 3a4E€TE€ YYUTHIBACTCS:

1. YpoBeHb c(hOpMUPOBAHHOCTH KOMITETEHIIUH.

2. YpoBeHb yCBOCHHS TEOPETUYECKHUX MOJIOKEHUH TUCIUIUIMHBI, TPAaBUIBHOCTD (hOPMYIUPOBKH
OCHOBHBIX MTOHATHI U 3aKOHOMEPHOCTEM.

3. YpoBeHb 3HaHUS (PAKTHUECKOTO MaTepHaia B 00beMe IpOTrpaMMbl.

4. Jloruka, CTpyKTypa ¥ TPaMOTHOCTh U3JIOKEHHS BOTIPOCA.
5. YMeHue cBA3aTh TEOPHUIO C MPAKTUKOM.
6. YMmeHnue aenath 0000IIEHNS, BEIBOIBI.

Ne
n/n

OneHka

Kpurtepun ouenkn

OTian4HO

OTBeTHI Ha TOCTaBIIEHHBIE BOIIPOCH M3JIAraloTCs JIOTHYHO, TIOCIEIOBATEIHFHO U
HE TpeOYIOT AOMOTHUTEILHBIX MOsICHeHMA. [10JTHO pacKphIBAtOTCS MIPUYUHHO-
CJICJICTBCHHBIC CBSI3U MEXKY SBICHUSIMU U COOBITHAMHU. JlenaroTcss 000CHOBaH-
HBIC BBIBOJIBL. JIeMOHCTpHPYIOTCS TITyOOKHE 3HAHHS 0a30BBIX HOPMATHBHO-
MpaBoOBbIX akTOB. COOJIIOIAIOTCSI HOPMBI JINTEPATYPHON peUH.

Xoporiio

OTBeTHI Ha MOCTABIIEHHBIE BONIPOCHI H3JIaraloTCsA CUCTEMATU3UPOBAHO U I10-
ciieioBaTeIbHO. ba3oBble HOPMaTUBHO-IIPABOBbIE AKThl UCIIOJIB3YIOTCS, HO B
HEI0CTaTOYHOM 00beMe. MaTepuai u3araercsi yBepeHHo. PackpbIThl npu-
YHHHO-CJICICTBEHHBIE CBSI3M MEXY SBJICHUSMH U COOBITUAMU. JleMOHCTpUPY-
€TCsl yMEHHE aHAIM3UPOBAaTh MaTepUal, OJJHAKO HE BCE BBIBOJBI HOCAT apry-
MEHTHPOBAHHBIN U JI0Ka3aTenbHbli Xapakrep. CoO0Aa0TCsl HOPMBI JINTEpa-
TYpHOH peun.

yI[OBJ'IeTBOpI/ITeJ'IBHO

JlommyckatoTcsi HapyleHHsl B OCIEA0BAaTENBHOCTH U30keHHs. ViMeroTcs
YIOMHHaHUs 00 OTAEIbHBIX 0a30BBIX HOPMATUBHO-NIPABOBBIX akTax. HemonHo
PaCKpPBIBAIOTCSI IPUYNHHO-CIICICTBEHHBIE CBS3H MEXKY SIBICHUSIMU M COOBITH-
sIMH. J[eMOHCTPUPYIOTCS IOBEPXHOCTHBIE 3HAHUS BONIPOCA, C TPYAOM pelia-
I0TCA KOHKPETHBIE 33/1aul. MIMeroTcst 3aTpyiHEHHS ¢ BBIBOAaMH. J[OoIycKaroT-
Csl HapyIlIEHHs HOPM JIMTEPAaTYPHOH peuH.

HeynosnerBopurenbHO

Marepuan nziaraercsi Helocjae0BaTeIbHO, COMBUMBO, HE IIPEACTABIISET OIpe-
JIEJIEHHOW CUCTEMBI 3HAaHUH 10 AUcHMIUINHE. He packpbIBaloTCss NpUYMHHO-
CJIEZICTBEHHBIE CBSI3U MEXAY ABJICHUAMH U coObITHAMU. He npoBonuTcs aHa-
sm3. BeiBoas! oTCyTCTBYIOT. OTBETHI Ha JONOJIHUTENIBHBIE BOIPOCHI OTCYT-
CTBYIOT. MIMEIOTCS 3aMETHBIE HAPYIIEHUs] HOPM JINTEPATYPHOH pedH.

3auTeHo

BrIcTaBisieTcst Mpy COOTBETCTBUH MMapaMeTpaM SK3aMEHAIIMOHHON  IITKAJTBI
Ha YPOBHSX «OTIHYHOY», «XOPOIIO»,
«YJIOBJICTBOPHUTEIILHOY.

He 3auteno

BricraBnsercs IIpu COOTBCTCTBUHU ITapaMCTpaM 3K3aMeHaI_II/IOHHOﬁ IIKaJIbl Ha
YPOBHC KHCYJOBJICTBOPUTCIILHOY.

2.3 KypcoBoii npoekT

a) 3adanus xk kypcosomy npoexmy (IIpunosxcenue 3);

0) Kpumepuu oyeHusaHus

IIpu onieHKE 3HAHUI KypPCOBOIO IIPOEKTA YUUTHIBACTCSA:

1. YpoBeHb chOpMUPOBAHHOCTH KOMIIETCHIIUH.

2. YpoBEeHBb YCBOEHUS TEOPETHUECKHUX MOJOKECHUN AUCIUTIINHBI, TIPABUILHOCTH (POpMYIIH-
POBKHM OCHOBHBIX MOHSITHUI U 3aKOHOMEPHOCTEM.

3. YpoBeHb 3HaHUA (HAKTUYECKOTO MaTepuaja B 00beMe MPOrpaMMBl.

4 Jloruka, cTpykTypa v rpaMOTHOCTh U3JIOKEHHS BOIIPOCA.

5. YMeHure cBA3aTh TEOPHUIO C MPAKTUKOM.

6 YMenue nenats 0000IIEHNS, BRIBOEL.
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Ne Onenka

Kpurepun ouenku

3

1 OTanaHO

BBICTABIISIETCS CTYIEHTY, KOTOPBIil:

MOKa3bIBACT BCECTOPOHHEE U TITyOOKOE OCBEIeHUE H30PaHHOI TEMbI B TECHON
B3aMMOCBSI3U C IPAKTUKOH, a TAK)KEe YMEHHE Pad0TaTh C pa3IMYHBIMUA BUIAMHU
HUCTOYHUKOB, CHCTEMAaTU3UPOBATh, KIACCH(PHUIIUPOBAThL, 0000IIaTh MaTepHUall,
(hopMyJIMPOBAThH BRIBOJIBI, COOTBETCTBYIOIINE TIOCTABICHHBIM IISJISIM.

2 Xoporto

BBICTABIISIETCS CTYIEHTY, KOTOPBIil:

oOHapyXuBaeT riTyOOKUe 3HAHUS TT0 MTPESIMETY U BJIaJIceT HAaBBIKaMH Hay4-
HOTO HCCIIEIOBAHMSA, HO TIPY 3TOM HUMEIOTCA HE3HAUUTEIbHBIE 3aMEUaHUs 110
COJIeP’KaHUI0 PaOOTHI, TIO MPOIEAYPE 3AUTUTHI (CTYIEHT HE MOXET JIaTh ap-
T'YMEHTUPOBAHHO OTBETHI HA BOMPOCHI).

3 Y 10BNETBOPUTETBHO

BBICTABJISCTCS CTYACHTY, KOTOPBIii:

HETIOJIHO PACKPhIBACT Pa3/eiibl IIaHa, MOCPEACTBEHHO BIIACeT MaTepHa-
JIOM, TIOBEPXHOCTHO OTBEYAET Ha BOIPOCHI, B TIPOIECCE 3aIIUTHI KypCOBOI
paboThI, OTCYTCTBYIOT apTyMEHTHPOBAHHBIE BBIBOIBI, PA00Ta/IPOCKT HOCHT
pedepaTUBHBIN XapakTep.

4 HeynoBnersopurenasHo

BBICTABJISICTCS CTYICHTY, €CJIH YCTAaHOBJICH aKT HECAMOCTOSATEIBHOIO BBITOJI-
HEHUS pabOThI, IMEIOTCS MTPUHIUITHAIEHBIC 3aMEYaHHS 10 MHOTUM TapaMeT-
pam, cofiep>KaHre HE COOTBETCTBYET TEMeE, JIOMYIICHBI TPYObIC TEOPETUICCKHUES
OIINOKH.

THUITIOBBIE 3ATAHUSA U1 TPOBEAEHUSA TEKYHIETI'O KOHTPOJIA:

2.4 KonTpoJabHasi padora

a)  munogvle 3a0anus K KOHMpoavHo pabome (Ilpunosicenue 4)

0) Kpumepuu oyeHUBaAHUs]

Brimonnsercs B nuceMeHHo# popme. [Ipu orierke paboThl CTyJeHTa YUYUTHIBACTCS:
1. IlpaBuIBHOE PAaCKpBITHE COACPKAHHUS OCHOBHBIX BOIIPOCOB TEMBI, IIPABHIIBHOE PEIICHUE 3a-

mad.

2. CaMOCTOSITEIPHOCTD CYXICHUH, TBOPUECKHI TOJIX0J, HAyYHOE OOOCHOBAHHME pPaCKphIBaEC-

MOH TIpOOIEeMBI.

3. IIpaBUIIBHOCTH MCIOJB30BAHUS IIUTAT (€CITM UTAaTa MPUBOAUTCS TOCIOBHO, TO HAJ0 B3ATh
€C B KaBbIYKH WU YKa3aTb UCTOUYHHK C YKa3aHHUCM q)aMI/IJ'II/II/I aBTOpa, Ha3BaHU IMPOU3BCACHUA, MCCTA U
ropoja u3JaHus, ToMa, 4acTH, maparpada, CTpaHHIIbI).

4. Hannuue B KOHIIE paOOTHI MOJIHOTO CIHCKA JIUTEPATYPHI.

Ne Onenka Kpurepun onenkn

n/n

1 OTnuaHO CryneHT BBIIOJHWI paboTy 6€3 OmMOOK 1 HEOUYETOB, JOMYCTHI HE OoJee
OJTHOTO HeJl04eTa

2 Xopomio CTyaeHT BBITOTHUI paboTy MOTHOCTHIO, HO AOIYCTHIJI B HEell He Oojee
OJTHOM HerpyOoli OIMIMOKU U OJTHOTO HEZ04eTa, WK He OoJiee IBYX HEI0-
4YEeTOB

3 VY IOBJIETBOPHUTEIHLHO CTyaeHT npaBHUIIBHO BBIIIOJTHUI HE MEHEE MOJIOBUHBI paOOTHI HIIH JOMY-
CTHIJI HE OoJiee ABYX I'pyOBIX OIMUOOK, WK He Ooiee OaHON TpyOoit U 011-
HO# HeTpyOOit OIMMOKK M OHOTO HemoveTa, Wik He 0oJiee IBYX-TPeX He-
rpyOBIX OIIMOOK, WM OJHON HErpyOoi OMMOKH U TpeX HEJOUYETOB, WIN
IpU OTCYTCTBUHU OMIMOOK, HO MPH HAJIMYKH YETHIPEX-IISITH HEJOYETOB,
TUIOXO 3HAET MaTepHal, JONyCKaeT UCKaKeHHe (HaKTOB
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CTyAeHT DOIMYCTHII YMCII0 OMIMOOK U HEIOUETOB MPEBOCXOIAINEE HOPMY,
MIPH KOTOPOI MOXKET OBITh BHICTABJICHA OICHKA «3», HJIU €CITU MPaBUIIEHO
BBITIOJTHHUJI MEHEE TIOJIOBHHBI Pa0OTHI

BrimonaeHo npaBunbHO He MeHee 50% 3amanuii, paboTa BEITIOIHEHA O
CTaHJAPTHOM MIIM CAaMOCTOSITEIEHO Pa3paboTaHHON METOUKE, B OCBEIIIe-
HUU BOIIPOCOB HE COJICPIKUTCS IPyOBbIX OMUOOK, TI0 XOAY PEUICHUS Cela-
HBI aPTYMEHTUPOBAHHBIC BBIBOJIBI, CAMOCTOSITEILHO BBITTOTHEHA Tpadude-
CKas 9acTh paboTHI

4 HeynosnerBoputensHO
5 3auTeHo
6 He 3aureno

CTyneHT He CrpaBUIICS C 3afaHreM (BBIITOITHEHO MPaBUIBHO MeHee 50%
3aJaHMs BapuaHTa), HE PACKPBITO OCHOBHOE COZEP)KaHHE BOTIPOCOB, NMe-
I0TCsI rpyOBble OIIMOKY B OCBELIEHUH BOIPOCA, B PELICHUH 3a/]a4, B BbI-
NOJHEHUM I'padMuecKol 4acTH 3aJaHus U T.1., @ TAKXKE BbIIIOJHEHA HE
CaMOCTOSITEIBHO.

2.5. 3amura J1abopaTopHOi padoThI
a)  Temamuxa nabopamopuwix pabom (IIpunoscenue 4)

0) Kpumepuu oyeHUusaHUsl

[Ipu omeHKe 3HAHUI Ha 3aIIUTE J1A0OPATOPHOM PAOOTHI YUUTHIBACTCS:
1. YpoBeHb chopMUPOBAaHHOCTH KOMITCTEHITHIA.
2. YpOBEeHb YCBOCHHSI TEOPETHYECKHUX TMOJOKECHUH AWCIUILTUHBI, MPAaBUIBHOCTh (OPMYIIH-
POBKH OCHOBHBIX IMOHSITHUH U 3aKOHOMEPHOCTEM.
3. YpoBeHb 3HaHUS (PAKTHUECKOT0 MaTepraia B 00beMe IpOTrpaMMbl.

4. Jloruka, CTpyKTypa ¥ TPaMOTHOCTh U3JIOKEHHS BOTIpOca.

5. YMeHue cBsA3aTh TEOPHUIO € IIPAKTUKOM.

6. YMeHnue aenath 0000IICHHS, BEIBOIEI.

Ne Onenka

Kpurtepun onenku

3

1 OTIu4yHO

CryneHT npaBUIHHO Ha3bIBAE€T METOJ HCCIIEIOBAHMS, IPABUILHO HA3bIBACT
nprudop, MPaBUIBLHO IEMOHCTPUPYET METOUKY UCCIICIOBAHUS /U3MEPEHUS,
MPaBUJIBLHO OLICHUBAET PE3yJIbTaT.

2 Xoporo

CTyaeHT npaBUIBLHO HA3BIBACT METOJ] UCCICIOBAHUS, IPABUIBLHO HA3BIBACT
mpuoOOp, TOMyCKAeT CANHUIHBIC OIIMOKH B IEMOHCTPAIIMA METOANKHN HUCCIIE-
JIOBaHMS /U3MEPECHHSI U OLICHKE €r0 Pe3yJIbTaTOB

3 Y 10BNETBOPUTENTHHO

CTyI[eHT HCIIPAaBUJIbHO HA3bIBACT MCTO/ UCCIICAOBAHUA, HO IIPHU 3TOM AACT
MMpaBUJIIBHOC HA3BAHUC an60pa. I[OHYCKaeT MHOKECTBEHHEIC OIIHOKHU B Jac-
MOHCTpaluy METOANKHU UCCIICAOBAHUSA /HSMepeHI/I}I " OIICHKE €T0 pE3yJibTa-
TOB

4 HeynosnerBoputenbHO

CTyaeHT HepaBUILHO HA3bIBACT METO UCCIICOBAHUS, 1aeT HEMPABUIBHOE
Ha3BaHuWe npudopa. He MoxkeT mpoaeMOHCTpHUpPOBATh METOIUKY HCCIIET0BA-
HUsSI /U3MEPEHHUS], @ TAKXKE OIICHUTh PE3YJIbTAT
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3. Meroauyeckue MaTepuajibl, ONpeaesiioliie MPoUeAyPbl ONEHUBAHUSA 3HAHUI, YMEHMH,
HABBIKOB, XapPaKTePU3YIOUIUX 3Tanbl GOPpMHUPOBAHNS KOMIIETECHIIHIT

[Tockonbky yueOHasi IUCIUILTMHA TpU3BaHa (POPMUPOBATH HECKOIBKO JIECKPUIITOPOB KOMIIE-
TEHILIMH, POLEAYpa OLIEHUBAHUS PEATU3yeTCs IOATAITHO:

1-if 3Tan: oneHNBaHKE YPOBHS TOCTHIKEHHUS KaXKIOTO U3 3aIJITAHMPOBAHHBIX PE3yJIbTAaTOB 00Y-
YEeHUs — JIECKPUIITOPOB (3HAHMH, YMEHUH, BIAaJE€HUI) B COOTBETCTBUM CO ILIKAJIaMU U KPUTEPUSIMH,
ycraHoBieHHbIMU Matpunei komnereHuuit OOII (mpunoxenne k OOII). DkcniepTHON OLEHKE MPENo-
JlaBatessl MOAJIeXKaT YPOBHU C(HOPMUPOBAHHOCTU OTJENIBHBIX JAECKPUITOPOB, JUIsl OLEHUBAHUS KOTO-
pBIX IIpeJHA3HAa4YEeHA JaHHAs OLIEHOYHAs IpoLEeaypa TEKYILIEro KOHTPOJI WM MPOMEKYTOUYHOU aTTe-
CTAallUU COIJIACHO MAaTpHIle COOTBETCTBMS OLIEHOYHBIX CPEJICTB pe3yjbTaTaM OOy4YeHHUs IO AUCLH-
IUIMHE.

2-3Tam: MHTErpajgbHas OLEHKAa JOCTHXKEHHMsS OOydYarolMMCs 3allJIaHWPOBAHHBIX PE3yJbTaTOB
00y4YEeHHS [T0 UTOTaM OTJIEJIBHBIX BUI0B TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTECTAINH.

XapakTepucTHKA NPOLeAYP TeKylero KOHTPOJIs U MPOMEKYTOYHOM aTTeCTAIMH 10 JMCIH-

MJIMHE
TlepuoguuHOCTD U
Crioco6 yuyeta HHOUBHIY-
HaumenoBanwue orie- cnioco0 mpoBezie- | Bumbl BcTaBmsieMbIx N
Ne AIBHBIX JTOCTKEHHUN 00Y-
HOYHOTO CPEJICTBA HUS TIPOTIC Ty PhI OIICHOK
YAFOIUXCS
OLICHUBAHUS
Pa3 B cemectp, 1o
BenomocTs, 3aucTHas
OKOHYaHWH U3Y-
1. 3auer 3a4TCHO/HE3aYTCHO | KHIDKKA, ydeOHas KapTouka,
YCHHS TUCTIUILIH-
mopThoJIno
HBI
Pa3 B cemectp, 1o
. BenomocTs, 3aucTHas
oxonuanuu u3y- | Ilo marubanapHOM
2. DK3aMeH KHIDKKA, YaeOHasi KapTOUKa,
YCHHS TUCTIUILIH- HIKasue
nopTdonno
HBI
Pa3 B cemectp, 1o
. BenomocTs, 3aueTHas
. okonuanuu usy- | Ilo marubanmpHOIM
3. KypcoBoii mpoekT KHIDKKA, YdeOHasi KapTOUKa,
YCeHUS TUCTIATUIN- HIKaje
nopTdonno
HBI
Pa3 B cemecr .
P> | Tlo natuGanmsmoit
0 OKOHYaHUU JKYpPHQJI yCTIEBAEMOCTH
3 Kontponbhas padota IKajae u
HU3YUYEHUS JIUC- MpenoaaBaTes
3a4TEHO/HE3a4TEHO
IUTIIAHBI

VY noBneTBOpUTENbHAS OIEHKA MO TUCIUILINHE, MOXET BBICTABIATHCS U NMPU HEMOJIHOU cop-
MHUPOBAHHOCTH KOMITETEHITUH B XOJI€ OCBOCHHS OTJCIBHON YUueOHON AUCIUILINHBI, €CIIA UX (POPMUPO-
BaHUE MpPEIIoJiaraeTcs MpoJoJDKUTh Ha OoJjiee TIO3HUX dTarax oO0ydyeHHs, B XOA€ U3yUEHUS APYTUX
y4eOHBIX TUCIUTIIHH.
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13

14.

15.
16.
17.

Ilpunoscenue 1
TunoBbie BONPOCHI K IK3aMEHY
OIIK-2 (3HaTh)

. UcTrouHnKH 3HEprUM 17151 KOTEIbHBIX YCTaHOBOK.

. MarepuanbHblii OanaHc npoiecca rOpeHus TOIUIHBA.

. MarepuanbHbIii OamaHC HarpeBaeMoOU CpPEJIbl.

. Ob1iee ypaBHEHHE TETUIOBOTO OaaHca KOTIa.

. Ternora, mone3Ho 3aTpaunBaeMasi Ha Mpou3BoACTBO napa. Pacxon Tormua u KIIJ[ koTna.
. [ToTepst TEMIIOTHI € YXOAAIMMHU Fa3aMH.

. [ToTeps TEMIOTHI OT XMMUYECKOM HEMOJIHOTHI CTOPAHHUSI.

OIIK-2 (ymeTb)

. IloTeps TEIIIOTBI OT MEXAHUYECKOM HETIOIHOTBI CTOPAHHUS.
. IloTepst TEIIOTHI OT HAPYKHOI'O OXJIAXKICHUS.

10.
11.
12.

[ToTepst TEIOTHI ¢ GU3NUECKON TEIIOTOM IIJIAKOB U IPYTHE TTOTEPH.
3aBucumocTth KIIJ[ koTna ot Harpy3Kku.
DKcepreTuueckuii 6amanc KoTJa.
. Kimaccudukamnms Tormok.
[Tokazarenu pabOThI TOMOYHBIX YCTPOUCTB.
OIIK-2 (BaaaeTnb)
Tonku, KnaccupuKays ropeyok st ra3000pa3HOro TOIUIMBA.
Cxuranue ra3000pa3HoOro TOIIIMBA.
DKcmutyaranus ra30BbIX TOMOK. [IpenoTBparnienne o0pa3oBaHus U YMEHBIICHUE BPEIHBIX BEIOPO-

COB.

18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.

33

34.
35.

36.
37.
38.
39.
40.
41.
42.
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Oco0eHHOCTH pacueTa ra30BbIX TOPEJIOK U TOMOK.
CxeMbl pacnblICHUS KUIKOTO TOTUIMBA. Ma3yTHbIe (DOPCYHKH.
KoMOuHMpOBaHHBIC Ta30Ma3yTHHIE TOPEIKH.
Tonku yIst COKUTAHUS KUJKOTO TOTUTHBA. JKCIUTyaTaIus TOTIOK.

IIK-2 (3HaThb)
Krnaccudukamms cIoeBbIX TOTOK.
XapakTepucTuka npolecca ropeHust TBepA0ro TOILIMBA B INIOTHOM CJIOE.
Tonku Jy1st COKUTAaHUS TBEPJOTO TOILIMBA B TNIOTHOM CJIOE.
He MexaHnu3upoBaHHbBIE U TOJIyMEXaHUYECKUE TOMKHU.
MexaHndecKue TOIKH.
Cenapanus v IpoMbIBKa Iapa.
Tomnku ¢ KUIIANIEM CIIOEM.

IK-2 (ymern)
Coxkuranue raz000pa3HOro TOILIMBA.
BrI00p CITOEBBIX TOMOK ¥ OCHOBBI UX pacyera.
OCco0EHHOCTH CYKUTAHUS TBEPIOTO TOILJIMBA B MBIJICBUIHOM COCTOSHUMU.
OCHOBHBIE CXEMBI MTBUICTIPUTOTOBIICHUSI.
. OcoOeHHOCTH TOPEHHMSI YTOJIbHON TBUIH.
[Ib1eyrosibHBIE TOPENKHU.
Tonku A1t COKUraHus yroJIbHOM MBUIH.

IIK-2 (B1ageTsn)

Br160op 1 pacueTHbIE XapaKTEPUCTUKN TOTIOK JIJIsi COKUTAHUS YTOJIBHOU TTBLUTH.
TemnooOMeH B TOIIKE.
Pacuer TemnooOMeHa B TOIIKE.
TemnooOMeH B KOHBEKTHBHBIX TOBEPXHOCTSX HArPeBa.
PacueT TerooOMeHa B KOHBEKTHBHBIX MIOBEPXHOCTSIX HarpeBa.
WNHuTeHcudukanus paiualiioOHHOTO U KOHBEKTUBHOTO TEILIOO0OMEHA.
VYcnoBust THAPOAMHAMUYECKON HAJC)KHON PabOTHI 3JIEMEHTOB KOTJIa.
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8.
9.

10.
11.
12.

13

14.

15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.

35

36.
37.
38.
39.
40.

Ilpunoscenue 2
TunoBbie BONPOCHI K 3a4€Ty
OIIK-2 (3HaTh)

. Pexxum rugpoarHaMuuecKoi HaIe)KHON pabOTHI 2JIEMEHTOB KOTJIA.
. I'mppoamHamMmuyeckas XapakTepUCTUKA UCTIAPUTENBHBIX CUCTEM.

. I'maponuHamMuKa KOTJIOB C €CTECTBEHHON LIUPKYIISLUEH.

. I'mppoamHamMuka npsIMOTOYHBIX KOTJIOB.

. I'mapoauHamMuka KOTJIOB € IPUHYIUTEIbHON LIUPKYJIALUEH.

. CHucTeMBbl ra30BO30yIIHOTO TPAKTa KOTJIA.

. AdpomHaMHKa TBIMOBOM TPYOBI.

OIIK-2 (ymeTtn)
Br16op BeHTHIIATOpA U IBIMOCOCA.
OO6pa3oBaHue HaKUIIEH U TpeOOBaHUE K MUTATEILHON BOJIE.
Boanslii pesxxuMm kotiia. 53. Cenapanus ¥ IpoMbIBKa 1apa.
XapakTepruCcTHKA TETNIOBOW CXEMbI KOTJIA.
TemnepaTypa nIpoyKTOB CrOpaHHUs HA BBIXOJI€ U3 TOIKH.
. TemtoBocnpusiTHE B HCIAPUTEIBHOM CHCTEME SKOHOMAaM3epe, maporneperpeBarele.
[Tonorpes Bo3ayxa, pacnoaoKeHNE BO3AyXOMOI0TpeBaTeNs.

OIIK-2 (Ba1aaeTs)

TemnepaTtypa yXoJIs1ux ra3os.
IIpuMeps! TEILIOBOM CXEMBI KOTJIA.
TermoBbie cxeMbl KOTENIbHOMN. 61. KOHCTpYKIIMK U TUITBI KOTJIOB.
OKcIulyaTanus KOTJIOB.
OKcIuTyaTanusi OTOMUTEILHON KOTEJIbHOM
Br16op BeHTHIIATOpA U IBIMOCOCA.
KoHCTpyKIIuM HcnapuTeIbHBIX TOBEPXHOCTEN HAarpeBa.

IIK-2 (3HaThb)
KoHCcTpykiun 1 Ha3HAUYEHUE TTapoNeperpeBaTeei.
PerynupoBanue TemrnepaTypsl napa.
KoHcTpyK1nun 3Kk0HOMan3epoB.
KoHcTpykunu Bo3ayxonoaorpeBareiei.
PexoMenaanuu mo MeToiMKe TEMJIOBOIO pacyeTa KoTJa.
Mertani v MPOYHOCTD 3JEMEHTOB KOTJIA.
AOpa3uBHBIN U3HOC, KOPPO3US 3arPsA3HEHHS M OYMCTKA MIOBEPXHOCTEH HAarpeBa KoTJa.

IK-2 (ymetn)
CopepxaHuie BpeAHbIX BHIOPOCOB B MPOYKTaX CrOPaHUs KOTJIOB.
3onoyaaneHue.
OuncTKa NPOTYKTOB CTOPAHUS OT OKUCIIOB CEPBHI.
OuncTka NPOAYKTOB CTOPAHUS OT OKUCIIOB a30Ta.
TemnepaTypHble HaOPhI HAa KaXKAYI0 KOHBEKTHUBHYIO IOBEPXHOCTh HarpeBa
Touka poCel U €€ BIUSIHUE HA TEILUIOBOM pacyeT KOTJia
. Temnepatypa ra3oB Ha BbIXO/I€ U3 TOIKU

K-2 (B1ageTsn)

BrnusiHue BIa)XHOCTH Ha pacyeT KoTjia
Hess3ka TeruioBoro 6ananca mo CTymneHsM pacdera
OO61as HeBsI3Ka TEIIOBOro OanaHca
KonuuecTBo npo1yBouHOM BOABI ITPU MPOBEICHUN TEIJIOBOTO pacueTa KoTjia
[TpstMmOTOUYHBIE KOTJIbI KaK MEPCHIEKTHUBA PA3BUTHUS MPOMBILIUIEHHOTO SHEPT€TUYECKOTO0 MAaTHO-

CTPOCHUS
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Ipunoowcenue 3
3ajaHue K KypcOBOMY MPOEKTY

KypcoBoil mpoeKT BBIMOJHSIETCA MO 3aJaHUI0, BhIIABAEMOMY IIpernojaBatesneM. B mpoekre:
U3YYaloTCs XapaKTEPUCTUKU KOTJIA-IPOTOTUIA U €r0 KOHCTPYKIIUS, YCIOBHS 3KCIUTyaTalluu; YTOUHS-
I0TCS XapaKTePUCTUKU 33JaHHOTO TOIUIMBA, CIIOCO0 €ro CKUraHusl, TEMIEpaTypa ropsayero Bo3ayxa u
K03 PHUIMEHT ero u30bITKa B TONKE; PACCUMUTHIBAIOTCS SHTAIBIUS MPOIYKTOB CTOPAHUS AJIS BCETO
ra3oBOI0 TpakTa KOTJa; BBIYUCISIOTCS NOTEPHU TEILIA C YXOIAIMMHU ra3aMH,

KIIJI koTnoarperara u pacxo] TOIUIMBA; MPOU3BOAUTCS Pacu€T TEIUIOOOMEHA B TONOYHOHN Ka-
Mepe; MPOU3BOJAUTCS pacu€T KOHBEKTUBHBIX MOBEpXHOCTEW Harpesa; onpeaensercsa KII/ kormoarpe-
rara (1o npsMomy OayaHcy); MPOU3BOAMUTCS CPABHEHUE MOIYUYEHHBIX XapaKTEPUCTUK MPOEKTa C Mpo-
TOTHUIIOM U AA€TCs OOBSICHEHHE UMEIONINXCS Pa3IndMii; BBIOIHACTCS adpOAMHAMUYECKUN pacyéT ra-
30BOT'0 M BO3AYIIHOTO TPAKTOB KOTEJIBHOTO arperaTta, T’uApaBInYeCcKUil pacuéT KOHTYpa LHP KYJISILHUU
MIapoBOTo KOTJIA.

Pexomenayemslii 006EM KypcoBoro npoekta — 60...80 crpanur (¢pop- mat A4), mpu 3TOM pac-
YETHBIE TAHHBIE CBOJATCS IO BO3MOXXHOCTH B TaOJUILbI U TpaduKu AJis oOecrieueHus: MaKCUMaIbHON
KOMIAKTHOCTH Pac4€THO- MOSICHUTEIbHOM 3aUCKU. Pacu€Thl BBIMOHSIOTCS C UCTIOIb30BaHueM DBM.
[To 3aBepuieHUI0 pacu€TOB HEOOXOAUMO BHITIOTHUTH TPAPHUUECKYIO YaCTh IMPOEKTA.

PexomMeHayeMblii 00bEM pa3aesioB MPOEKTa

Paznen mpoexra O0BéM, %
1. Onucanue KOHCTPYKIMH KOTJIa 8
2. Pacuét 00bEMOB U SHTANIBIINYU MPOYKTOB CrOPaHHUsI, MOCTpoeHue H-1- 5
JarpaMmsl
3. CocraBienue TEIIOBOro OallaHca ¥ ONpeeNIiCHHE PacXoaa TOIIHBA 5
4. Pacuér Tonkn 10
5. Pacuér KOHBEKTUBHBIX IOBEPXHOCTEW HArpeBa 10
6. ADpoiMHaMHUYECKUI pacdET 8
7. I'napaBnnyeckuil pacyér 8
8. Pacuér TemIoBou cXxeMbl KOTEIIBHON 8
9. Odopmiienne pacu€THO-TMOSICHUTENBHON 3aMTUCKU 8
10. I'paduueckas gacthb 30
BAPUAHTHBI 3AJAHUU

J171s BEIOJTHEHUS TTOBEPOYHOTO TEIJIOBOTO pacuéTa KOTjoarperara cTy/IeHTaM He00XO0A1UMO BbI-
AaTh CICAYIOIHNEC UCXOOHBIC TaHHBIC:

— THM KOTJIA;

— HOMHUHAJIbHAA MMPOU3BOAUTCIILHOCTD,

— JIaBJIEHUE Tapa;

— TeMIlepaTypa neperpeToro napa;

— MECTOPOXJICHHUE U MapKa TOIUINBA,

- TeMIepaTypa IUTaTeIbHOU BOJIBI.

YepTrexu arperara, o KOTOPbIM MOTYT OBITh OIpeieeHbl pa3Mephbl TOMOYHOM KaMephl, Iionia-
JIM TIOBEPXHOCTEN HarpeBa OTJENbHBIX 3JIEMEHTOB U MX KOHCTPYKTHUBHBIE TaHHBIE (AHaMeTp TpyO, ux
YHCIIO U PACIOJI0KEHHUE, TPOIOJIbHBIN U MONEPEUHbIH 11ar, MPOXOIHbIE CEYSHHUs s IPOTYKTOB CTO-
paHus U pabodeld cpebl, pa3Mephl ra30X0I0B), CTYIEHTHI HAXOST CAMOCTOATENBHO.
BapuaHTbl 3a1aHnii Ha BBITIOJIHEHHE KyPCOBOTO ITPOEKTa MpHUBEACHBI B Ta0. 2 1 3. Homep BapuanTa
3alaHuA CTYACHT MOJIYUACT y IPCIiogaBaTClIs.
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1. 3agaHus HA NPOEKTHPOBAHUE MAPOBHIX KOTJIOB

S BoasHoi nap Temnepatypa
c% é [Tpoussoau- JlaBue- Temiie- ATATEIbHONI TommBo, MECTOPOXKACHUE
S = TenbHOCTh D, | HEE P, parypa BOJIBI 1.5, °C

A & |1/ MIla tn, °C

1 2 3 4 5 6 7

1 MaszyT 40
MaJIOCEPHUCTBIN

2 o I'a3, CaparoB—MockBa

3 Sﬁ 160 2.8 540 215 Yrons, loneukwnii, JIP

4 § Yrons, Ky3nenkui, T

5 m JpeBecuHa

6 MasyT 40
CEpPHUCTBIN
I'a3, IlepBomarick—

7 CropoxeBka

] 320 13,8 560 230 Vrons,
ITonmockoBHBIN, B2
VYroius, BopkyTtunckoe

9 MectopoxaeHue, K

10 MoTopHOE TOTIMBO

| 7

11 MaszyT 40
BBICOKOCEPHUCTHIN

12 I'a3, bpsHCcK—MoOCKBa

13 VYrons, bepe3oBckoe
MecTopoxaeHue, b2

14 Vrons, Aselickoe
MecTopoxkaeHue, b3

15 CosigpoBo€ Maciio

16 Masyt 100
BBICOKOCEPHUCTHIN

17 I'a3, Apuno—Ilepmb

18 Yrous, Hopuibckoe
MectopoxaeHue, CC

19 Yronb, AprémoBckuii, b3

20 Topd

21 Masyt 100
CEpPHUCTBIN

22 I'a3, CtaBponosb— I'po3-
HBIN

23 Vromb, JIumosenkoe
MecTtopoxaeHue, /|

24 VYrons, Ypraibckoe
MecTopoxaeHue, [’

25 = Jn3enpHOE TOIIMBO

26 g Masyt 100

Q MaJIOCEPHUCTBIN
27 m I"a3, CtaBponoJib—
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Mockga

28 Vromnps, CaxalnmHcKoe
MecTtopoxaeHue, /|

29 VYrons, Canrapckoe
MecTtopoxaeHue, /|

30 CrnaH1BI

31 Vrons ,
Yenaouuckuii, b3

32 I'a3, byxapa—Ypan
VYrons, Upma-

33 BbopoauHckoe MecTopok-
nenue, b2

35 Vrois,
Kwuzenosckuii, I'

Bomnpocel K 3a1mTe KypcoBOro nNpoeKra
OIIK-2 (Baagertn)

1. Xapakrepuctuku norepsb tera. [lotepu Tenna oT Hapy»KHOTO OXJIaXKACHUS U OXJIaXICHUS MMaHeei
1 0aJoK, HE BKJIFOUEHHBIX B ITUPKYISIIUOHHYIO CUCTEMY
2. O6nacTh NpUMEHEHHUS KOTEJIbHBIX YCTaHOBOK. KpuTepuu BpiOOpa THIA KOTEIbHBIX YCTAHOBOK
3. Terny0BOM pacyeT MaporeHepaTopoB BOJOTPEHHBIX KOTIOB. OCHOBHBIE paCUETHBIE XapaKTEPUCTUKHI
4. OcHoBHBbIC onpenenieHns. Haznauenue u kinaccudukaius BOAOTPEHHBIX KOTIOB
5. TeopeTnueckuii U AEHCTBUTENBHBINA 00bEM BO3/1yXa U MPOAYKTOB cropanus. KoadduiueHt uzomniT-
Ka BO31TyXa
6. Konctpyxkius kotina. Haznauenue u TpeOoBaHHs K KOHCTPYKTHBHBIM DJIEMEHTaM
7. Beicmast u HU3IIAs TETIOTa CTOPAHMS KUAKOTO TormuBa. CriocoObl onpeeeHus
8. Knaccudukarus u cpaBHUTENBHBIN aHATTU3 BUJIOB TOIUIMBA KOTEIHHBIX YCTAHOBOK
XapakTepucTUKH MoTeps Temia. [lorepu Temna ¢ yXoaaiuumMu razaMu
9. XapaKkTepuCTUKH TBEPIOTO TOILINBA (30JbHOCTh, BIAXKHOCTb, BUIBI MACC TOTUIHBA)

IIK-2 (B1ageTsn)
10. KII/] xorenbHoro arperata. [IpsiMoit u oOpaTHbIi 6amaHChI
11. l'openune TonmBa. Xapakrepuctuku. [Iponecc ropenus Torausa
12. A3poiMHAMHUYECKUE CXEMBbI TOTIOK. XapakTepucTHKH TornoK. Haznauenne. O0GnacTh npuMeHEHUs
13. XapakrepHucTuKa KUIKOT0 TOIUIMBA (BA3KOCTb, JIOTHOCTh, TEMIIEPATypa 3aCThIBAHUS, BCIIBIIIKA,
BOCIUJIAMEHEHUE)
14. Knaccudukanust METOJI0B CKUTAHUS TOTLIIMBA
15. XapaktepucTuka ra3000pa3HOro TOIIMBA (TOKCUYHOCTh, B3PhIBAEMOCTBD)
16. CoctaB TBepaoro torminBa. ColiepKaHie U XapaKTEpUCTHKA COCTaBa TOIUIMBA. TeMneparypa ro-
pEeHUs TOIIMBA C YYETOM MPOLIEHTHOI'O COJAEP/KAHUS IIEMEHTOB
17. Beicmast 1 HU3IIAs TEIJI0Ta CrOpaHusi TBEp1oTro TorumiBa. CriocoObl onpeeIeHIs
18. Xapakrepuctuku moteps Teruia. [lorepu temna ¢ GU3M4eckuM TEIIoM IIiaka
19. Breicmas 1 HU3MIAs TEMJI0TAa CrOpaHus ra3000pa3HOro ToruBa. CriocoObl onpeneeHus
20. KoHCTpyKIMS TOIIOYHBIX YCTPOUCTB. JIOCTOMHCTBA U HEIOCTATKH
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TunoBble 3a1aHUs K KOHTPOJbLHOH padoTe

3amaun ¥ KOHTPOJIbHBIE BOMPOCHI K KOHTPOJLHOM paboTe
Onpenenuts pacueTHBIM pacxoj] TOIUIMBA, MOJABAEMOr0 B TOIOYHYIO KaMepy MapoBOTrO
KOTEJIBHOTO arperara. JlanHele 11 pacdyeta OepyTces U3 Taour. 1, 2 s KakIoro BapuaHTa JaHHON

Ipunoowcenue 4
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3a/1a4m.
Bun tormumBa, 00beMbl IPOAYKTOB CrOpaHHUs M BO3yXa ONPEAENsAIoTCS MO IMOCiIeTHER
mudpe mudpa.
Taomnuma 1
Hcxonunie ganHbIe K 3a1a4e
Bapuant bacceitn, Husmas Teopernueckuii | Teopernueckuit
(mocneHsIsT | MECTOPOXKIACHUE Mapka TeIIoTa 00beM BO3yXa, 00beM rasa,
mudpa TOILTMBA TOILIMBA CropaHus, VO, M>/KT VO, MY/kr
mudpa) Qi , xkJ[K/Kr
0 Ky3neukwii i 22860 6,01 6,58
1 " r 25250 6,56 7,08
2 " oC 27420 7,31 7,72
3 " 1CC 23570 6,23 6,70
4 " T 25120 6,95 7,37
5 " X 18760 5,07 5,47
6 " KX 19850 5,39 5,78
7 ApkaranmHcKoe pil| 19090 5,09 5,71
8 MuHyCUHCKUI pil| 20100 5,30 5,84
9 UepemxoBckoe pil| 17880 4,75 5,24
Tabmauma 2
JlomoHUTEIHHBIC UCXOAHBIE TAHHBIC K 3a/1a4e
8 1 1 ! ﬂfﬁ 1 E)[ 1
s~ |25 e . |« L g £ |8 ¢ < |B &2
S22 (55 |eE_ |58 |25 |E: |5s |iz |En|iE:e
SEE IR0 (B2 (SRS (R |BEs |5edEg |Beie
3 o E . e L |g&E - = A o X 5 9
SCg |25 252|282 g|2% (287 |58 |Ee e |Ecg.
si8 g Ime~|EeEa T |ES T |3 & & S Eg |58 |[E®%E 3
mEE |53 & 135 s & =g 2E |28 |Z2|222¢"
= = E 2 | = = & = & & |F B = |E g E
0 10 40 440 140 120 1,49 30 3 900
1 11 39 430 145 130 1,49 30 3 890
2 12 40 440 150 140 1,49 30 3 910
3 19 39 450 140 130 1,33 30 3 890
4 20 40 430 145 140 1,33 30 3 900
5 21 39 440 150 120 1,33 30 3 910
6 58 100 520 190 120 1,33 30 3 980
7 59 110 510 200 130 1,33 30 3 990
8 60 100 520 210 140 1,33 30 3 1000
9 61 110 530 190 140 1,33 30 3 1030
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Bonpockl kK KOHTPOJILHOM padoTe
OIIK-2 (3HaThb)

. CxeMmsbl ¥ IpUHIUI €M CTBUS BOJOTPYOHBIX KOTJIOB.
. @aKTOpBbI, BAUAIOLIME HA TOBBIILIEHUE TEMIIEPATYPbl IEPErPETOro Mapa, U 3a1a4u peryaupoBa-

HUS TEMIIEpaTyphl IIEPETPETOro mapa.

. Ycnosus, OIIPEIEIAIOIIHNE IIPUMEHEHHE JBYXCTYIIEHYaTON CXEMBI

BKJIIOUEHUS BO3AYXOIOI0TpEBATEIS.
[IpeumymiecTBa 1 HemocTaTKH T-00pa3HOM CXEMbl KOMITOHOBKH.

. Hanucars ypaBHEHUE TEIJIOBOTO OamaHca Ui TOBEPXHOCTEH Harpesa

KOHBEKTHUBHBIX Fa30X0/I0B.
OIIK-2 (ymeTb)

CxeMbl ¥ IPUHIUI JeHCTBUS Ta30TPyOHBIX KOTJIOB.
Kak BnusieT noBellieHUE MapaMETPOB Mapa Ha TEIJIOBYIO CXEMY KOTEJIBHOIO arperara’?
XapakTepUCTUKN pabOThl KOHBEKTUBHBIX, IIMPMOBBIX U PAaHALIMOHHBIX IapoleperpeBaTeneil.
JlaTb rpaduuecKyro 3aBUCUMOCTb U 000CHOBAHUE.
[IpeumymectBa u HemocTaTku [1-00pa3HOM CXeMbl KOMITOHOBKH.
VYpaBHeHue KOHBEKTHBHOI'O TETI000MeHa, UCIIOJIb3YEMOE UIs  pacuera
IIOBEPXHOCTEN HarpeBa KOHBEKTUBHBIX I'a30X010B TapOreHEpaTopa.
OIIK-2 (BaaneTh)

TonouHsble yCTpOCcTBA KOTIIOB, pabOTAIOIMINX HA OMOTOIIIMBE.
MeTtoapl perynupoBaHus TEMIEPATyphl Ieperperoro napa. CxeMel yCTaHOBKHU PETYJIATOPA TEM-
IepaTypbl IEPErPETOro Napa U UX BIMSIHHUE HA HAJIEKHOCTh IapONEeperpeBaTess.
HazHauyeHne BOASHOrO 3KOHOMamM3epa U €ro 3Ha4eHHUE B MPOLECCE TeHepaluy apa ¢ MOBBIIIe-
HueM naBieHus. CxeMbl 1 KOHCTPYKTHUBHOE BBINOJIHEHHE BOJSHBIX 3KOHOMAM3EpOB.
[IpeumymectBa u HepocTaTku U-00pa3HO KOMIIOHOBKH KOTJIOB.
Onpenenenue pacyeTHBIX KO3 PHUIUEHTOB TeIUIoNepe1aun TUIst
IIOBEPXHOCTEN HarpeBa KOTEJIbHOIO arperara.

IIK-2 (3HaTh)
IToka3aTe Ha cxemax pas3jIv4ve MEXKIy KOTJIOarperaraMy ¢ €CTECTBEHHOW LUPKYJIALMEH, MHO-
TOKPATHOW MPUHYIUTEIIBHON [UPKYISALHUEH U TPSIMOTOYHBIMHU.
[TapooOpa3zyromie NoBEpXHOCTH B KOTJIOArperatax HU3KOTo, CPETHEr0 W BBICOKOTO JABIICHHS.
YeM BBI3BIBAETCS pa3IMYHOE KOHCTPYKTHBHOE O(opMiIeHHE MapooOpa3yIoUIMX MOBEPXHOCTEH
Harpesa?
Bropuuneni neperpes napa. IIpomexyTodnbsle maponeperpeBareny, UX KOHCTPYKTUBHOE BbI-
nonHeHue. [Ipu Kakux yclIoBUsSX OHM SIBIISIIOTCS LEJIeCO00pa3HbIMU?
VYcnoBus, onpenensonye BHI0Op cXeMbl BKIIOYEHHs BO3IyXOI010- IPEeBaTelIsl: OAHOCTyIIEHYa-
TOH, ABYXCTYIIEHYaTOM «BPACCEUKy» DKOHOMaM- 3epa U JIBYXCTYIIEHUATOM «BIIOJIypPacCEUKy»
3KOHOMaM3epa.
Omnpenenenne ko3¢ HUIMEHTa TEIUIOOTAAYH OT ra3a K CTEHKE JJIs pacyeTa pa3jIMyHbIX MOBEpX-
HOCTE HarpeBa KOTEJIBHOI'O arperara.

IK-2 (ymetn)
CucreMspl NPIMOTOYHBIX KOTJI0ArperaTos.
VY CTpoiCTBa M CXEMBI IAPOBOTO PEryJIMPOBAaHUS TEMIIEPATYPBI IEPErPETOrO Napa.
BoasiHble 5K0HOMaN3€ephl KUITALEr0 U HEKUIIALIETO THUIIA.
[IpeumyiecTBa ¥ HENOCTAaTKH OAallEHHOM KOMIIOHOBKM KoTjoarperara (¢ BOCXOJSIIMM I0-
TOKOM ra30B U UHBEPTHOI KOMIIOHOBKOM).
Omnpenenenne TeMnepaTypHbIX HAlIOPOB B KOHBEKTUBHBIX ITOBEPXHOCTAX HAarpeBa.

IIK-2 (BaageTs)

[TapameTpsl apa 1 UX BIUSHUE HA PACIPEEIICHUE TEIUIOBOCIPUATHUS B KOTJIOArperare.
KoHCTpyKIIMK 1 cXeMbl peKylEepaTUBHBIX BO31yXOIOIOTPEBATENIEH, UX IPEUMYILECTBA U HENO-
CTaTKH.
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3. VYcrpoiicTBa U CXeMbl Fa30BOT0 PETYIMPOBAHMS TEMIIEPATYPHI IEPErPETOTO Mapa.
4. Yewm ompenensercs npoduis maporeHepaTopa Majaou, CpeTHe 1 O0IbIION MOIITHOCTH?
5. Yuer ay4ucToro TeriooOMeHa Mpyu pacueTe KOHBEKTUBHBIX MOBEPXHOCTEH HarpeBa.



Ipunoowcenue 5
Tematuka j1adopaTopHBIX padoT

Baagers (OIIK-2)
JlaGopatopnas pabora Nel. HasHaueHue, KOHCTPYKLHUS M paboTa 3JIEMEHTOB TEILIOT€HEPUPYIOLIEH

yCTaHOBKA.

LHUH.
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o)

JlaGopatopnast pabota Ne2. Onpenenenne 30J5HOCTH TBEPIOTO TOTIIINBA.
Jlaboparopnast pabota Ne3. OnpeneneHue BIaXHOCTH TBEPIOTO TOTUIHBA.
Baagers (IIK-2)
Jlabopartopnast pabota Ne4. OnpeneneHue JeTy4nux BEIICCTB.
JlaGopatopnas pabora Ne5. OnpezeneHne BlIarocoiepanus ra3a
Jlaboparopnast pabora Ne6 OnpeneneHre TEmI0TBOPHON CIIOCOOHOCTH rasza
Jlaboparopnas padota Ne7 Onpeneneaue kodhPuIMeHTa TEIOOTIa4N TPH €CTECTBEHHONW KOHBEK-

Bomnpocel k s1adopaTopHbIM padoTam
OIIK-2 (Ba1aaeTsb)
OcobeHHOCTH TTaporeHepaTopa ¢ MHOTOKPATHOM MPUHYAUTENBHONU IUPKYJIALueil 1 000CHOBa-
HUe Haubosiee 1enecoo0pa3Hoi 00J1acTH ero MPUMEHEHHUS.
KoHcTpykuinu M cXeMbl pereHepaTHBHBIX BO3JIyXomnojorpesareneil. Mx mpeumyniectBa u oc-
HOBHBIE HEIOCTaTKH.
VYka3aTb OCHOBHBIE IPUUMHBI HAPYLIEHUSI PABHOMEPHOI'O PACIpEAEIEHUS Napa M0 3MEEBUKAM
naponeperpesatens. [lytn ycrpanenus temnepatypHOW HEpaBHOMEPHOCTH IO 3MEEBHKaM I1a-
porieperpeBaTeis.
JlaTb OCHOBHBIE CXEMBI IBYXXOJOBBIX KOMIIOHOBOK KOTJIOAIPETaTOB.
VYkazaTh B 00111eM BHJI€ OCHOBHBIE ypaBHEHHUS, HEOOXOAUMBIE Ul pacueTa MOBEPXHOCTH Mapo-
reperpeBaTessl.
IIK-2 (BaageTsn)
PaccMoTpeTh OCHOBHBIE MOJIOXKEHHSI, KOTOpbIE OepyTcs 3a OCHOBY NPH BBIOOpE KOHCTPYKTUB-
HOM CXEMBI KOTJIOB-YTHUIIM3aTOPOB.
PannannoHHble maponeperpeBaTend, UX XapaKTepUCTUKAa U KOHCTPYKTHMBHOE BBINOJHEHUE.
VYkazaTh mapameTpsl apa, Ipyu KOTOPhIX UX MIPUMEHEHHEe HanboJee 11enecoo0pasHo.
Bosayxononorpesarenu ¢ npoMeXyTOUHBIM TeIJIOHOCHTENEeM. VX nmpenMyIecTBa U HeoCTaT-
K. KOHCTpYKTUBHOE BBITIOJIHEHHE.
JlaTh OCHOBHBIE CXEMBI TPEXXOJOBBIX KOMIIOHOBOK KOTJIOArperaToB U yKa3aTb (akTOpbI, OIpe-
JEJISIIOIINE UX BBIOOD.
VYkazaTe B 001EM BHUJE OCHOBHBIC ypaBHEHHS, HEOOXOIUMBIE JUIsl pacyeTa MOBEPXHOCTU KO-
HOMaii3epa.
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