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Conep:xxanue

Lenu 1 3a1a41 OCBOCHHS JUCLIUTUIMHBI

[lepeueHp MIaHUPYEMBIX PE3YJIBTATOB 0OYUYECHHUS 110 NUCLUUIUIMHE, COOTHECEHHBIX
C MJIAHUPYEMBIMH Pe3yJIbTaTaAMU OCBOCHHUSI 00pa30BaTEeIbHON IPOrPaMMBbI

Mecro nucuurumnbl B cTpykType OOII GakanaBpuara

OObeM TUCHMITIMHBI B 3a4€THBIX IMHUIIAX C yKa3aHHEM KOJIMYEeCTBA aKaieMUye-
CKUX, BBIJICIEHHBIX HA KOHTAKTHYIO paboTy o0yyaroluxcs ¢ npernojanareneM (1o
BHJIaM Y4YEOHBIX 3aHSTHIA) M HA CAMOCTOSITEIIbHYIO PaboTy 00ydaroImuxcs
Copep:xanue TUCHUILIMHBL, CTPYKTYPUPOBAHHOE M0 pa3jiesiaM ¢ yKa3aHHeM OTBe-
JICHHOTO Ha HUX KOJIMYECTBA aKaJeMUYECKHX YaCOB U BUIOB YUEOHBIX 3aHATUN
Pa3nensl AMCUMILTUHBI U TPYAOEMKOCTb 110 BUJaM Y4eOHBIX 3aHATUH (B akaleMu-
YECKUX Yacax)

Ounas dopma o0yueHus

3aounas Gpopma oOydeHHS

Copep:xanue TUCIUILIMHBL, CTPYKTYPUPOBAHHOE 110 pa3jienam

Coneprxanue JEeKIIMOHHBIX 3aHATUN

Copepxanrie 1a00paTOPHBIX 3aHITHIA

Coneprxkanue NPakKTHUYECKUX 3aHATUI

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

Tembl KOHTPOJIBHBIX PabOT (pa3aesnbl TUCIUILIUHBI)

TeMbl KypcOBBIX TPOEKTOB/KYpPCOBBIX padOT

MeTtoauyeckue yka3aHus sl 00y4aronuXcs 0 OCBOCHUIO TUCIUTIITMHBI
OO6pa3zoBaTeIbHBIC TEXHOJIOTHH

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

[lepeyenp HHPOPMALIMOHHBIX TEXHOJIOTHUH, HCIIOIB3YyEMbIX TPU OCYIIECTBICHUN
00pa3oBaTeNpHOrO IMpoliecca 1Mo AUCHUILINHE, BKIII0Yas NepeyeHb IPOrpaMMHOTO
oOecrnieueHus

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn «IHTepHEeT»
(manee — cetb «IHTEpHETY), HEOOXOAUMBIX ISl OCBOSHHUS TUCIIUTUIAHBI
Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOM JJIs1 OCYIIECTBICHHUS
00pa30BaTeNbHOr0 MpoIiecca Mo JUCHUILUINHE

OcoOenHocTH opraHuzanuu oO0y4eHHUs TO AWCHUILTHHE ISl WHBAJIUAOB M JIUII C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMHU 37[0POBBS
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1. Iesn u 3a1a4M OCBOEHUS AUCHHUILINHBI

Heabo u3yuyeHus: TUCUMILUIMHBI SIBISICTCS TMPUOOPETEHUE 3HAHWI O TUMAX U KOHCTPYKITUSX
sHeprernyeckux KoTioB TOC u maporeneparopoB ADC, 00 opraHu3auu CKUTAaHUST OPTaHUYECKUX TOTI-
JMB B TONKAaX KOTJIOB, O TEIIO()U3MYECKUX M THAPOTa30AMHAMHUECKUX MPOLEeCccax, MPOTEKAIOIUX B Ta-
30BO3JYIIHOM U HapOBOASHOM TPAKTax KOTEJIbHOW YCTaHOBKH, OO0 YCJIOBHSIX DPAaOOTHI MOBEPXHOCTEM
Harpesa.

3anavell U3y4eHUs QMCHUIINHBI SBIISICTCS:

e 1puoOpeTeHre HAaBBIKOB 10 KOHCTPYHUPOBAHUIO KOTJIOB, BBHIIIOJHEHHUIO TEIJIOBBIX, THJIPaB-
JMYECKHUX, a3POJUHAMUYECKUX M MPOYHOCTHBIX PAaCYETOB C HCIOJIH30BAHMEM OCHOBHBIX
3aKOHOB €CTECTBO3HAHMSI, METOJI0B MaTEMaTUUECKOI0 aHAJIN3a U MOJAEIMPOBAHUS, a TAKXKE
MEXaHHU3MOB TEOPETUUYECKOTO U IKCIIEPHUMEHTAILHOTO UCCIIeI0OBAHUS;

® yMEHHE MPOBOJUTH PAaCUYEThl O TUIIOBBIM METOAMKAM, MPOEKTUPOBATH TEXHOJIOTHYECKOE
000pyI0BaHNE C HCIIOJIb30BAHMEM CTaHAAPTHBIX CPEJCTB aBTOMATHU3AIMM IIPOEKTHPOBa-
HUSL B COOTBETCTBUH C TEXHHUUYECKUM 33JJaHUEM C 3a/IaHHBIMH XapaKTePUCTHUKAMHU.

2. IlepeyeHb IUIAHMPYEMBIX Pe3yJIbTATOB 00YYeHHUs] MO JUCHHUILIMHE, COOTHECEHHBIX C MJia-
HHUpPYeMbIMH pe3yJIbTaTaAMH OCBOEHHsI 00pa30BaTeIbHON MPOrpaMMbl

B pesynbrare OoCBOCHUS IUCHMIUIMHBI O0YUYAIOMIMIACS TOJHKEH 001a1aTh CIIETyOIMMA KOMITETEH-
USIMU:

OIIK — 2 - ciocoOOHOCTBIO JEMOHCTPHPOBATH 0A30BBIC 3HAHMS B 00JACTH €CTECTBEHHOHAYYHBIX
JUCIUILTAH, TOTOBHOCTBIO BBIABIISATH €CTECTBEHHOHAYYHYIO CYIIHOCThH MPOOJIEM, BOZHUKAIOIIMX B XOJ€
npoeCCHOHATBHON IeSTEIbHOCTH; TPUMEHSTD ISl UX pa3pelieHus] OCHOBHBIE 3aKOHBI €CTECTBO3HAHUS,
METOJIbl MaTEMaTUYECKOTO aHajIn3a U MOJCIMPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO HCCe-
JIOBAHMUSL.

[1IK — 2 - criocoOHOCTHIO MPOBOIUTH PACUETHI IO TUIIOBBIM METOJUKAM, MMPOCKTUPOBATH TEXHOJIO-
ruyeckoe 000pyZOBaHUE C MCIIOJIb30BAaHUEM CTAHJAPTHBIX CPEACTB aBTOMATU3ALMU MPOEKTUPOBAHUS B
COOTBETCTBHH C TEXHUUYECKUM 3aJJaHUEM,;

B pe3yabTaTte oCcBOeHHMSI IMCHUILNIMHBI O00y4YAaKOIIUICHA J0JKeH OBJIAJETh CJAeAYIIMMHU pe-
3yJbTaTaMH 00y4YeHHUsI 10 TUCIMUILJINHE!

3HATH!

- OCHOBHBIE 3aKOHBI €CT€CTBO3HAHUS, METO/IbI MATEMATHUECKOTO aHaIN3a U MOJCIUPOBAHHUS,

TEOPETHUYECKOT0 U dKCIIepUMeHTaNIbHOTO Hccnenoanus (OITK-2).
- HOpPMAaTHUBHYIO 0a3y B 0OOJNACTH WH>KEHEPHBIX HW3bICKAHWMW, MPUHIIUIIOB MPOCKTHPOBAHUS
TerosHepreTudeckoro obopynoanus (I1K-2);

yMeThb:

- IPOBOJIUTH PACUYETHI MO THIIOBBIM METOJIMKAM, MPOEKTUPOBATH TEXHOJIOTHUECKOE 000PY/I0-

BaHHE C UCTIOJB30BaHUEM CTAHJIAPTHBIX CPEACTB aBTOMATU3AIIMU TPOSKTUPOBAHKS B COOTBETCTBHUH C
texuuueckuM 3amanuem (I1K-2);

- IGMOHCTPHPOBATh 0Aa30BbIe 3HAHUS B OOJACTH €CTECTBEHHOHAYUYHBIX TUCIHIUIMH, C TOTOB-

HOCTBIO BBISIBJISAITh €CTECTBEHHOHAYYHYIO CYIIHOCTH MpPOOJieM, BO3HUKAIOUIMX B XOje MpodeccHo-
HanpHO# nesrenbHocTH (OT1K-2).
BJIA/I€Th:
- HOPMAaTHUBHOW 0a30if B OOJIACTH WH)KEHEPHBIX M3BICKAHWH, MPUHIMIIOB MPOCKTHPOBAHUS
TeIuIodHepreTudeckoro obopynosaunus (I1K-2);

- CIIOCOOHOCTBIO JIEMOHCTPUPOBATH 0a30BbIE 3HAHMS B 00JaCTU €CTECTBEHHOHAYYHBIX JIUC-
LUIUINH, TOTOBHOCTBIO BBISBIIATH €CTECTBEHHOHAYYHYIO CYIIIHOCTH MPOOJeM, BO3HUKAIOIINUX B XO€
npodeccronanbHoi aestenbroctu (OITK-2).

3. Mecto qucuuniaunsl B crpykrype OOII 6akanaBpuara
Juctunnuaa b1.B.09 «KoTtenpHble yCTaHOBKY U TAPOTEHEPATOPh» pealln3yeTcsl B paMKax Ooka
«JIMCIUTIIIMHBD) BAPUATHBHON YacTH.



Hucrunnmaa 6a3upyercs Ha pe3ysibTaTax oOy4deHHs], TIOJyYCHHBIX B paMKax M3yYeHHs CIIEIyIO-
IUX JUCHUILIMH: «Matematukay, «Dusukay, «Xumusy, «Temmomaccooomen», « TOIIMBO M €ro CHKura-
HUE», « TexHuyeckass TepMOJUHAMUKAY.

4. O0beM QUCHUILIMHBI B 3a4YeTHBIX €IUHHUIIAX C YKA3aHMEM KOJINYeCTBAa aKaJleMHYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 paldory oOydawiumxcs ¢ mnpenogasarejeM (1o BHAAM
3aHATHI) U HA CAMOCTOSITEJIbHYIO padoTy 00yUaromuxcst

®opma o0yueHuUst

Ounas

3aounas

1

2

3

TpynoeMkocTh B 3a4eTHBIX €1~
HUIAX:

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

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

AyIMTOPHBIX (BKJIIOYAS KOHTAKTHYIO padoTy 00y4alomuxcs ¢ npenoaaBa

HOMY IUIAHY:

TeJieM) 4acoB (Bcero) mo y4eo-

Jlexmim (JI)

5 cemectp — 18 yacos;
6 cemectp — 18 yacos;
Bcero - 36 yacon

5 cemectp — 4 yaca;
6 cemecTp — 4 4aca;
BCero - 8 yacos

Jlaboparopusie 3ansaTus (JI3)

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

5 cemectp — 4 4aca;
6 cemecTp — 2 yaca;
BCero - 6 yacon

[Ipaxtuueckue 3amsatus (113)

5 cemecTp — 36 4acos;
6 cemecTp — 36 4acos;
BCEro - /2 4acoB

5 cemectp — 4 4aca;
6 cemecTp — 4 vaca;
Bcero - 8 yacoB

CamocrosTenbHas pabota (CPC)

5 cemecTp — 36 4acos;
6 cemecTp — 72 yaca,
Bcero - 108 yacos;

5 cemectp — 96 9acos;
6 cemectp — 134 yacos;
Bcero - 230 yacoB

dopMa TeKylero KOHTPOJIS:

YueOHbIM NIAHOM

Konrtponbhas padota cemecTp — 5
He npedycmompensl

dopMa NPOMEKYTOYHOI aTTeCTAINU:

OK3aMeHbI cemectTp — 6 cemecTp — 6

3auer ceMecTp — 5 ceMecTp — 5

3auer ¢ OIleHKOH

YYeOHbIM NIAHOM
He npedycmompenvl

YYEOHbIM NIAHOM
He npedycmompel

KypcoBas pabora

VUeOHbIM NAAHOM
He npedycmompenvl

VUeOHbIM NAAHOM
He npedycmompenvl

KypcoBoii npoekt

ceMecTp — 5

cemecTp — 6




5. Copep:xaHue JUCHUILVIMHBI, CTPYKTYPHPOBAHHOE MO pa3/iesiaM ¢ YKa3aHHEeM OTBeJeHHOr0 Ha HUX KOJHYeCTBAa aKajeMHYeCKHX 4acoB
BU/I0B YUeOHBIX 3aHATHIA

5.1 Pazaesibl JMCHUIIMHBI M TPYI0€MKOCTD 110 BHIaM Y4eOHbIX 3aHSITHI (B akaJeMHUYecKHX Yacax)

5.1.1. Ounas ¢popma odyueHus

Pacnpenesienne TpyaoeMKOCTH pa3jesia (B yacax) 1o BH-

2 .
aM y4eOHO#H padoThl .
Ne Pa3nien nuCHUNITHHBI § é = II([OHTZKTHaH P dopMa NpPOMeKYTOUHOI aTTe-
n/ (Mo cemecTpam) : g § CTAIMH U TEKYIIEero KOHTPOJIst
n = v CPC
S8l © JI JI3 3
=]
1 2 3 4 5 6 7 8 9
1 | Pazgen 1. «DHepretuueckoe 36 5 6 6 12 12 3auer. KypcoBoii mpoekt
TOTLIMBOY
2 | Paznen. 2. «I'opeHue TorBa u
3¢ (HEeKTHBHOCTH €T0 MCIIOJIB30- 36 5 6 6 12 12
BaHUs»
3 |P 3.1 -
aznen 3. «IlogroroBka Tormmu 36 5 6 6 12 12
Ba K COKUTAHUIO)
4 | Pasnen 4. «Cxxuranue ToIiMBa 48 6 6 6 12 24 OK3aMeH
B TOIKAaX MapOBBIX KOTJIOBY.
5 | Pazgen 5. «TemmooOMeH B 1o-
BEPXHOCTSIX HarpeBa M TeIUIo- 48 6 6 6 12 24
BOH pacyeTr mapoBOro KOTJIay.
.| P .Y
6 asﬂenv6 «YwucroTa mapa u 48 5 5 5 12 24
BOJHBIN PEIKUM).
Hroro: | 252 36 36 72 108
5.1.2. 3aounas ¢opma o0yueHus
- Pacnpenesienne TpyaoeMKOCTH pa3jesia (B 4acax) o BH-
o = aM y4eOHOM padoThI .
Ne Paznen nucuMniainHbI 2 2 = EOHTZKTHaﬂ P dopMa NpPOMEKYTOUYHOM aTTe-
n/ (o cemecTpam) Z g § CTAMM M TEKYLIEro KOHTPOJIS
n = v CPC
:g S| © J JI3 I3




2 3 6 8 9

Paznen 1. «Qnepretruyeckoe 35 1 30 3auver. KoHTponbHas padota
TOILJIUBOY
Paznen. 2. «['openue Tormsa u
3¢ (HEKTHBHOCTH €0 MCIOIH30- 35 1 32
BaHU»
Pa3nen 3. «IloaroroBka tomiu- 38 9 30
Ba K COKUTAHUIO»
Pa3nen 4. «Cxxuranue Tormsa 485 05 44 Ox3ameH KypcoBoil mpoekt
B TOIMKAX MapOBbIX KOTJIOBY.
Paznen 5. «TennooOMeH B no-
BEPXHOCTSIX HarpeBa M TEILIO- 46.5 0.5 44
BOM pacyeT apoBOro KOTJIA.
Pa3IICJIU6. «Yucrora napa u 49 1 46
BOJHBIN PEKUM).

Hroro: | 252 6 242




5.2. Coep:xaHue TMCUUILUINHBI, CTPYKTYPUPOBaHHOE MO pa3iesiaM

5.2.1. Coneprxanue JeKIIMOHHBIX 3aHATHI

HaumeHnoBaHnue pa3aesa
AUCHUNJIHHbI

Conep:xanue

2

3

Paznen 1. «DHepreTudeckoe
TOTLTUBOY

ITousTre 00 sHepreTHdeckoM ToIUIMBe. OpraHUYecKoe W SIepHOE
TOTTNBO. TOIUIMBHBIE pEeCypchl M TOIDIMBHO-3HEpreTndeckuii 6amanc PO.
DneMeHTapHbI CcOCTaB TOIUIMBA. PacueTHsle Macchl TomuBa. [lepecuerT
SIIEMEHTapHOT0 COCTaBa C OJHOM Macchl Ha Apyryto. OCHOBHBIE XapakTe-
[PUCTHKH TOpIOYei Macchl. TeroTa cropanusi TOIUIMBAa M METOJIBI €€ OTpe-
IneneHus. Y cinoBHOE TOIINBO. Beixon neTyunx BemectB. CBoICTBa TBEPIO-
rO TOPIOYEro OcTaTKa. XapaKTEepUCTHKH OajulacTa ToIUIMBa. 3071a, MUIAK,
0YaroBble OCTATKH, WX XMMCOCTaB, TEMIEpATypPHBIE XapaKTEPUCTHKH, HC-
mosk30BaHue. Braxknocts TorumBa. Cepa B Toruuse. [IpuBeneHHbIe BIax-
HOCTb, 30JIbHOCTh, CEpHIUCTOCTh TOIUIMBA KaK XapaKTEPUCTUKU dHEpreTHYe-
CKOH 1eHHOCTH TornnBa. Kitaccudukarus n MapkupoBka Torumea. OCHOB-
HBIE MECTOPOKICHHS HCKOMAEMBIX TOIUIHB. JHEPrOTEXHOJIOTHYECKOE HC-
M0JIb30BaHUE SHEPIreTHUECKUX TOIJIUB.

Paznen. 2. «I"opeHue TormBa
1 3QPEKTUBHOCTH €TO UCIIOIb-
30BaHUS»

MatepuanibHbIil Oananc nporecca ropenus. KoaddunumenTs! pacxona (13-
ObITKa) Bo3myxa. OmpeneneHue pacxojia KUCIOpOJa W BO3IyXa IS TOpe-
Husi. CoctaB U 00beM MpPOAYKTOB cropanus. OCHOBHOE ypaBHEHHE Tope-
HUsl. YpaBHEHHE HEIOJHOIO ropeHus. TerioBod OajaHC mpoliecca rope-
HUsl. DHTANBIHAA BO3/IyXa ¥ MPOAYKTOB cropanus. /luarpaMmma 3HTaIbIHS -
reMriepaTypa. Jduccounanus npoAyKTOB cropanus. Teoperuueckas U Aeil-
CTBUTENIbHAS TeMIIepaTypbl ropeHHs. ['OMOTeHHOEe U TeTepOoreHHOe rope-
Hye. CKOpOCTh PEaklUuy TOPEHUs. 3aBUCHUMOCTh PEAKIIUU TOPEHUS OT TEM-
MepaTyphl, NaBJICHHSA, COCTaBa roprodeir cmecu. CaMOBOCIUIAMEHEHHE WU
BOCIJIaMEHEHHE TOprodel CMECH.

Pasnen 3. «IToaroroska tor-
ITMBA K COKUTAHUIO»

[IpyHIMTIHANBHBIE CXEMBl CKMTaHHs TBEpAOro Toruimba. CBONCTBA M Xa-
[PAaKTEPUCTUKN YTOJBHOM MBUIM. 3aKOHOMEPHOCTH pa3Mosia. CXeMBl MbuUIe-
MPUTOTOBJICHUSA: LIEHTPalIbHAs, NHANBHyalIbHbIE. BIUsSHIE XapaKTEepUCTHK|
TOTIJIBA HA BHIOOP CHCTEMBI MBUICHIPUTOTOBIEHHSI. KOHCTPYKIIMN MeNTbHHIY
TSt pazMosia yriig. DJIeMEHThl CUCTeM MPUIOTOBIEHHUS MbUIH. Bo3ayHbIH
TeruioBoil Oananc mputecucTembl. Cymika JBIMOBBIMH Ta3aMu. BeiOop ori-
TUMaJIbHOM CTETIEHH pa3Moiia TOIMBa. [IoAroToBKa K COKHTaHMIO KHJIKOTO
M Tazoo0paszHoro TomiuBa. OCHOBHBIE TPeOOBAaHUS MPaBHI TEXHHUUYECKOH
prcmtyataumu (I1TD) npUIenpUroTOBUTENIBHBIX YCTAHOBOK.

Pa3nen 4. «Coxuranue TOIINBa
B TOTIKaX MapOBLIX KOTJIOBY.

KOHCTPYKIIMM TOMOYHBIX KaMep Ta30Ma3yTHBIX MapoBbIX KOTJIOB. ['opernou-
HbIE YCTpPOWCTBAa M MX pa3MelieHne. Bo3mymiHbie perucTpsl. 3amaibHbIe
ycTporictBa. OCHOBHI pacdeTa ra3oBhIX TOpelioK. CXeMbl paCIIbUICHUS KU/
KOTO TOIUIMBA. THIBI Ma3yTHBIX (OpCyHOK. ['openku Ma3yTHble, KOMOUHH-
[poBaHHBIE. PacueTHBIE XapaKTEPUCTUKH TOMOYHBIX KaMep. DKCIUTyaTanus
[PEKUMBI PabOTHI: Majible M30BITKH BO3yXa, HCIOIB30BAaHHUE MPHUCATOK, Pe-
UPKYJILUs ra3oB. bopr0a ¢ 3arpsisHeHnEeM OKpYy Karoliel cpebl PH CxKU-
raHWM ra3a ¥ )KUIKOrO TOIUIMBA. TeXHUKa 0€30MacHOCTH Ha Ta30Ma3yTHBIX
TOC. CxemMbl TOMOYHBIX KaMep AJIs CKUTaHMS TBEPAOTO TOIUIMBa. BrusHue
BIIQ)KHOCTH, 30JIbHOCTH, BBIXO/IA JIETYYHX W TEIUIOTHI CTOPaHMS TOIUIMBA Ha|
KOHCTPYKIIIO TOIMOYHOW KaMepbl. OCHOBHBIE XapaKTEPUCTHUKU TOMOYHBIX|
Kamep. Turbl ropernodHsIx ycTpoicTB. CKOPOCTH MEPBUYHOTO U BTOPUYHO-
ro Bo3ayxa. OCHOBHbIE pacueTHBIE TTapaMETPhI TOTIKH.

Pazgen 5. «TemiooOMeH B mo-
BEPXHOCTSAX HarpeBa M TEIUIO-
BOM pacyeTr napoBOro KOTJIA.

TenooOMEH B TONKE NAapOBOTO KOTJIa. TeEMIOBbIE XapaKTEpUCTHKY]
HacTeHHbBIX 3kpaHoB. [Tanarommii u 3¢ dexkTuBHbII TermaoBoi MOTOK. CBSI3b,

TCINIOBOM pa6OTLI TOINKHW C BUAOM M XAPAKTCPUCTHUKAMU CHKUTaCMOIr'0 TOII-




imuBa. M3ny4yarenbHas ciocoOHOCTE (pakena. Beibop TeMrieparypbl IpoayK-
TOB CrOpaHHUS Ha BBIXOJIE TOMOYHON KaMephl. PacdeT TermiooOMeHa B TO-
mouHoi kamepe. JIyuucThiii TermiooOMeH B ra3oxojaax kotia. Pacder ten-
IM0OOOMEHa B TIOIYypaluallMOHHBIX TMOBEPXHOCTSAX HarpeBa. KOHBEKTHBHBIH
rermroooMer. KoaddurueHTs! Termonepeaayn ¥ BEIOOP ONTUMATBHOM CKO-
[POCTH TIPOIYKTOB CrOpaHWsA B KOHBEKTHUBHBIX razoxojaax. Pacrpenenenue
TETUIOBOCTIPUSATHI MEX]Ty MOBEPXHOCTAMHU HarpeBa. OCOOCHHOCTH pacmpe-
ITeICHNsT TETUIOBOCIIPUATUN B TPSIMOTOYHBIX KOTJIAX JOKPUTUYECCKUX U
CBEPXKPUTHYECKHX TTApaMETPOB. 3a7ad U MOCIEeI0BATEIFHOCTh KOHCTPYK-
TOPCKOT0 ¥ MOBEPOYHOT0 PACUETOB NAPOBOT0 KOTJIA.

6 |Pazmen 6. «Yucrotamapau  [TpeOoBaHusi, mpenbsBIseMble K KAYECTBY MUTATEILHON BOJIBI U Napa. Biu-
BOJIHBII PEXKIM. STHHE 3arpsi3HeHui Ha paboty obopymoBaHus. VICTOYHUKY 3arps3HEHUS TH-
TaTeTLHON BOIBI. 3aKOHOMEPHOCTH OOpa3oBaHWs OTIIOKeHHH. OO0acTH|
OTJIOKECHUH B MapoOBOJSHOM TPAaKTE KOTJIOB CBEPXKPUTHYECKOTO JABJICHUS
(CK). [Ipumecu B eperpeToM nape JOKPUTUIECKOTo AaBJICHUS U 00JIacTy
mx oTnoxennid. [lytn mepexoa mpumMeceit U3 BOABI B map. 3aAaddl BOIHOTO
pesxuMa. BoaHbiid pesxxum O0apaOaHHBIX KOTIOB. MeTobI BBIBO/IA ITPUMeECEH
m3 1ukia Ha TOC. BogHbill pesKUM MPSMOTOYHBIX KOTJIOB. Be3sHAKUITHBIM
BOJHEIN pekuMm OapabanHbIX KoTioB. CoseBoii OamaHc nukia ¢ OGapabaH-
HBIM ¥ TPSIMOTOYHBIM MAPOBBIM KOTJIOM. METObI MOTy4YeHHsT YUCTOTO TIa-
a.
5.2.2. ConepixaHue JJa60PATOPHBIX 3aHATHIA
HaunMmeHnoBaHnue pa3nea
Ne Conep:xanue
AUCHHUILIMHBI
1 2 3
1. [Pasgen 1. «Duepretuueckoe [HasHayeHHe, KOHCTPYKLUs U paboTa JIEMEHTOB TEIIOTeHEPHPYOLIEit
TOTUTHBO» [YCTaHOBK4.
2. |Pasmen. 2. «['openue TormmuBa |OnpeaeneHne 30JbHOCTH TBEPIOTO TOILIUBA.
1 3QPEKTUBHOCTH €0 UCIIONb-
30BaHUD)
3. [Pazmen 3. «IlogroroBka Ton- |OmnpeneneHne BIaKHOCTH TBEPAOTO TOILIMBA.
TIMBA K COKUTAHUION
4, |Paznmen 4. «Cxuranne TorumBajOnpeaeneHue JIETYInX BEIIECTB.
B TOIIKAaX MapOBBIX KOTIOBY.
5. [Pazmen 5. «TemmmooOmen B mo- |OrpeieieHrne BiIarocoAep kKaHus ra3a
BEPXHOCTSIX HarpeBa U TEIIo-
BOI1 pacdeT mapoBOro KOTJIA».
6. |Pa3men 6. «Uucroramapau  |OnpezneneHre TEIUIOTBOPHON CIIOCOOHOCTH ra3a
BOJIHBIN PEKUM).
5.2.3. ConepxaHue NpaKTUYECKUX 3aHATHI
HaumenoBanue pa3aena
Ne Copnep:xanne
AUCIUIIIHHBI
1 2 3
1. [Pasnen 1. «DHepretuueckoe [PacyeT TEIIOTBOPHOM CIOCOOHOCTH Pa3IMYHOIO TOIUIMBA B 3aBUCUMOCTH
TOILTUBOY 0T €ro KOMIIOHEHTHOTO cocTaBa. Omnpeenenne II0THOCTH Ta3000pa3Horo
[TOTIJIMBA B 3aBUCHMOCTH OT COCTaBa
2. [Pa3zen. 2. «['openue TormBa [Pacder mpoayKTOB CropaHus TBEPAOTO, KHUIKOTO U ra3000pa3HOTo TOIINBA
1 5()(HEKTUBHOCTD €0 UCIIONb-
30BaHU»
3. |Pa3zen 3. «IloaroroBka Ton- [Pacuer TemioBoro 0anaHca 1 pacxoza TOIUIMBA JIEHCTBYIOIIETO




JIMBA K COKHUI'aHHIO))

MapoBOro KOTJIa

4. [Paszgen 4. «Cxxuranue TOIUINBA

B TOIIKAaX IapOBBIX KOTJIOBY».

IASpOIMTHAMUYECKUE U THIPABINIECKHE PacueThl KOTIa

5. [Pa3zpen 5. «TemnooOMeH B 110-

BEPXHOCTAX HarpeBa U TEIUIO-
BOI pacyeT MapoBOro KOTJay.

PacueTsl TEI000MEHA B TOIIKE KOTJIA.

6. |Paszmen 6. «HUucrora mapa u
BOJIHBII PEKHM.

TemnoBbie ITOBEPOYHBIC PACUCThl KOHBEKTHBHBIX 3JICMCHTOB KOTJIa

5.2.4. TlepeyeHb yueOHO-METOAMUYECKOTO oOecmeyeHusl 1JIsi CaMOCTOATEIbHOIH padoThl 00y-

YamMXxcd 1mo 1TMCUMIIJIMHE

Ounas popma o0yueHust

HaumeHnoBanue pa3aesa
AUCHUNJIHHbI

Conep:xanue

YuyeOHO-MeTOANYECKOE
odecmeyeHue

1 2

3

4

1. [Paszmen 1. «DHEpreTHIEcKOE TOI-

VIBO>»

[ToaroroBka K MPakTUYECKOMY 3aHsI-
THIO.
[lonroroBKa K KypCOBOMY MPOEKTY

[1], [3], [5], [6]

2. [Pazmen. 2. «I'opeHue Tomnusa u
A(h(PEKTUBHOCTH €0 MCIOIh30Ba-

15045204

[TonroroBka K MpakTUYECKOMY 3aHsI-
THIO.
[lonroroBka K KypcOBOMY NMPOEKTY

[1], [3], [51, [7]

3. [Pa3gen 3. «IloaroroBka TOILTHBA

K COKUT'aHHIO»

[lonroroBka K MpakTUYECKOMY 3aHsI-
THIO.
[lonroToBKa K KypCOBOMY IPOEKTY

[1], [2], [4]

4. |Pasngen 4. «Cxxuranue TOIJINBA B

TONKaX IMapOBbIX KOTJIOB».

[TonroroBka K MpakTUYECKOMY 3aHsI-
THIO.
[ToaroroBka K KypcoBOMY IPOEKTY

[1], 3], [5], [8],

5. [Pa3gen 5. «TemmooOMeH B 110-

ACUYCT MapOBOT'0 KOTJIay.

BEPXHOCTSAX HarpeBa U TEIUIOBOMI

[ToaroroBka K MPakTUYECKOMY 3aHsI-
THIO.
[lonroroBKa K KypCOBOMY MPOEKTY

[1], [2], [4]

6. [Pazmen 6. «Hucrora napa u BoA-

HBII peXUMY.

[ToaroroBka K MPakTUYECKOMY 3aHsI-
THIO.

[lonroroBKa K KypCOBOMY MPOEKTY

[1], [2], [4] [7], [8],

3aouynasi popma o0yueHunst

HaunMmeHnoBanue pa3neia
AUCHMUILIMHBI

Conep:xanue

YuyeOHO-MeTOANYIECKOE
odecmeyenue

1 2

3

4

1. |Pazmen 1. «DHepreTdeckoe TOM-

VIMBO»

[ToaroToBka K MPakTUYECKOMY 3aHsI-
THIO.
[lonroroBKa K KypCOBOMY MPOEKTY

[1], [3], [5]. [6]

2. [Pazmen. 2. «I'opeHue Tomnvsa u
A((HEKTUBHOCTD €ro UCIOIb30Ba-

HVS)

[TonroroBka K MpakTUYECKOMY 3aHs-
THIO.
[ToarotoBka K KypcoOBOMY MPOEKTY

[1], [3], [5], [7]

3. [Pa3zgen 3. «ITogroroBka ToruiMBa

K COKMI'aHHIO))

[TonroroBKa K MpakTUIECKOMY 3aHs-
THIO.
[lonroTroBKa K KypCOBOMY MPOEKTY

[1], [2], [4]

4. [Pa3zmen 4. «Cxxurauue TOIUINBA B

TOIIKaX IMapOBbIX KOTJIOB».

[TonroroBKa K MpakTUIECKOMY 3aHs-
THIO.
[lonroroBKka K KypcOBOMY MPOEKTY

[1], 3], [5], [8],

5. |Pasgen 5. «TemnooOMeH B 11o-

AC4CT IMapoOBOT'0 KOTJIay.

BEPXHOCTSAX HarpeBa U TEIUIOBOM

[lonroroBka K MpakTUYECKOMY 3aHsI-
THIO.
[ToaroToBKa K KypCOBOMY IIPOEKTY

[1], [2], [4]
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6. [Pasgen 6. «Uucrora napa u BoA- [[loAroroBka Kk MpakTUYECKOMY 3aHsI-

HBINA PEXKUM.

(1], [2], [4]1 [7], [8],
THIO.
[lonroroBka K KypcOBOMY IPOEKTY

5.2.5. TeMbl KOHTPOJIbHBIX PadoT

Tema KOHTPOIBHOI padoThl «Iloa00p KOTETHHOM TSI TEINIOCHA0KEHUSI MUKpOpaiioHa ropojia»
5.2.6. TeMbl KYpPCOBBIX IPOEKTOB/KYPCOBBIX PadoT.

Tema KypcoBoro npoekra «Pacder KOTeIbHOTO arperara ¥ BCIIOMOTaTeIbHOTO 000py10BaHHSDY

6. MeToauueckne ykazaHus 1Jisi 00y4a0IMXcs 10 OCBOCHUIO AN CLHUILIHHBI

Buj yyeOHoii padoThI

Opraﬂnsaunﬂ ACATCJIBbHOCTH CTYACHTA

1

2

Jlekus

Hanucanue KoHcHeKTa JIGKIUNA: KpaTKO, CXeMaTUYHO, MOCieaoBaTeIbHO. DUKCH-
pOBaTh OCHOBHBIE TIOJIOKEHMUS, BBIBOJIBI, (POPMYITMPOBKH, 00OOIIEHUS; OTMEYATh
Ba)KHBIC MBICIIH, BBIIEATH KIIOYEBBIE CIOBa, TEPMHUHBI. lIpoBepka TEpMHHOB,
TOHATUNA C TIOMOILBIO YHIMKIIONEANM, ClIOBapei, CIPABOYHUKOB C BBIITHUCHIBAHHEM
TOJIKOBaHWH B TeTpajb. OOO3HAUUTH BOIPOCHI, TEPMUHBI, MaTepuall, KOTOPbIH
BBI3BIBACT Tp}IIlHOCTI/I, OTMCTUTH U IIOIIBITATHCS HaﬁTH OTBET B peKOMCHI[yeMOI\/'I
muTeparype. Ecinm caMocTosITeIbHO He yaaeTcst pa3o0paThesi B MaTepuaie, Heoo-
X0IUMO c(hOpMYITHUPOBATH BOIPOC M 33J1aTh MPENOJABATENI0 HA KOHCYJIBTAIUH,
Ha HpaKTI/I‘ICCKOM 3aHATHUU.

IIpakTuyeckue
3aHATHUL

Ha mpakTiueckux 3aHATHIX 00y4aroIiecs: CHCTEMaTH3UPYIOT, 3aKPEIUISIOT U
yIIyOJIsIIOT 3HAHUS TEOPETUUECKOT0 XapaKTepa; y4arTcs IprueMaM PeLieHHsI IPaKTH-
YEeCKHX 3a/1a4, OBJIaJICBAIOT HABBIKAMH U YMECHHUSIMH BBIIIOJTHEHHS PAacueToB, rpadu-
YEeCKHX U JAPYTrUuX BUJOB 3aJaHUl; pa0OTAIOT C KHUTOM, CITy>)KEOHOH TOKyMEHTaIuekH
¥ CXEMaMH, TI0JIB3YIOTCS CIIPABOYHOMN M HAYYHOH TUTEPaTypoil; HOpMUPYIOT YMEHHE
YUHTBCS] CAMOCTOSITEBHO

JlaGopartopHas
3aHATHA

Metonuueckue yKa3zaHHs 10 BBIIOJIHEHHIO JJaOOPaTOPHBIX paboT

KontponbHas
pabota

CpeacTBoO MPOBEPKH YMEHUH MPUMEHSITh IOTy4YEHHbIE 3HAHUS IS PeLICHUs 3a1a4
OTIPEICIICHHOTO TUIIA IO TEME MU pa3aeity

KypcoBoii npoekt

BrinonHeHne KypcoBOro NpoeKTa UMEET LENbI0 paCIIMPEHUE 3HAHUI CTYEHTOB,
00y4yeHre MeToaM pa3paboTKH MPOEKTOB, TEOPETUUECKOTO aHaJIM3a SIBJICHUH U 3aK0-
HOMEPHOCTEH HayKH, OTPa0OTKY HaBBIKOB CAMOCTOSTEIILHOTO IPUMEHEHHS TEOPETH-
YEeCKHX 3HAHUI K KOMIUIEKCHOMY PEIICHHIO MPOecCHOHANBHBIX 3aj1ad, UCTI0Ib30Ba-
HUS CIIPaBOYHOM JINTEPATYPhI, METOJIOB MaTEeMaTHUECKOH 00pabOTKH IKCIIEpHMEH-
TaJIbHBIX JAHHBIX, KOMIIBIOTEPHBIX TEXHOJIOTHH.

CamocTosiTenpHast pa-
0oTa / *HIUBUIyab-
HbIE 3aJaHUs

3HAKOMCTBO C OCHOBHOM U JOIOJTHUTEIBHOW JTUTEPATypOH, BKIIOUAsi CPABOYHbIE
W3/aHus, 3apyOekHbIE NCTOYHUKH, KOHCIIEKT OCHOBHBIX MOJIOKEHHH, TEPMHHOB,
CBE/ICHUM, TPEOYIOIMXCS I 3aIIOMUHAHUS U SBJISIOLIMXCS] OCHOBOIOJIArafoIIUMH
B 910l Teme. CocTaBieHHe aHHOTALMH K MPOYUTAHHBIM JIMTEPATypPHBIM HUCTOYHH-
KaM U JIp.

Iloaroroska k
3a4eTy/IK3aMeHyY

[Tpu moATOTOBKE K 3a4eTy/3K3aMeHYy HEOOXOIUMO OPUEHTHPOBATHCS Ha KOHCICK-

THI JIGKLUH, PEKOMEHAYEMYIO JIUTEpaTypy U JIp.

7. O6pa3oBarejibHbIE TEXHOJOTHHI

[lepeuens 0Opa3oBaTENbHBIX TEXHOJOTUH, HCIONB3YyEMbIX MPU U3YYCHUU TUCHUILINHBI «Ko-
TEJIbHBIE YCTAHOBKHU U MApPOTEHEPATOPHD)

TpaauunonHbie 00pa3oBaTe/ibHbIe TEXHOJIOTHH

[lepeuens 0Opa3oBaTENbHBIX TEXHOJIOTHM, UCIOIb3YEMBIX MPH HW3Y4eHUH AUCHUIIIMHBI «Ko-

TEJIbHBIE YCTAaHOBKHM M MApOTe€HEpaTOph», MPOBOJATCS C HCHOJIb30BAHUEM TPAJUIIMOHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJIOTUI OPUEHTHUPYIOLIMECS Ha OpraHu3aluio 00pa30oBaTeIbHOIO MpoLecca, Mpenoara-
IOLIYI0 NPSMYIO TPAHCIALMIO 3HAHWM OT MpernojaBarels K CTYACHTY (MPEeHMMYIIECTBEHHO Ha OCHOBE
OO0BSICHUTENIbHO-UJUTFOCTPATUBHBIX METOJIOB O0y4eHHs), yueOHas eATeNbHOCTh CTYyJIEHTa HOCUT B Ta-
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KHX YCJIOBHUSAX, KaK MMPaBUIIO, PEIPOAYKTUBHBIN XapakTep. PopMbl yUeOHBIX 3aHATUN C UCTIONIb30BAHU-
€M TPaTUILIMOHHBIX TEXHOJIOTHIl:

Jlexuus — mocneaoBaTeNbHOE U3JI0KEHNE MaTepualia B TUCIHUIUIMHAPHON JIOTHKE, OCYIIECTBIIS-
eMO€e MPEUMYIIECTBEHHO BepOaTbHBIMU CPEeICTBAMH (MOHOJIOT MPEMOAABATEINS).

[TpakTrueckue 3aHATUS— 3aHATHS 110 PEIICHUIO Pa3IMYHBIX MPUKIAIHBIX 337a4, 00pa3Ibl KOTO-
PBIX OBLIM 1aHBI Ha JICKIUAX C IPUMEHEHUEM Pa3InYHbIX 00pa30BaTeIbHBIX TEXHOJIOTUN. B uTore y xax-
70ro o0y4arolerocs: 10JKeH ObITh BbIpaOOTaH OmpesesieHHbIH MPOoGEeCCHOHANBHBIN MOAX0/ K PEHICHUIO
KaXI0M 3a7aul U HHTYUIHSL.

JlaboparopHas pabota — opraHuzanus y4yeOHON pabOThl ¢ pealbHbIMU MAaT€pPHAIbHBIMU U HUH-
(hopMaIMOHHBIMU 00BEKTaMH, IKCIIEPUMEHTANIbHAS PaboTa C aHAIIOTOBBIMHU MOJICTISIMU PEATbHBIX 00BEK-
TOB.

HNHTepakTHBHbIE TEXHOJIOTHH

[To mucuumnune «KoTenbHble YCTAHOBKY U MAPOTEHEPATOPbI JEKIIMOHHBIC 3aHATHUS POBOIST-
Csl C UCTIOJIb30BAHUEM CJIETYIOIIUX WHTEPAKTUBHBIX TEXHOJIOTHIL:

Jlexuus-Bu3yanusainus - npeacTaBisier co0oil Bu3yalibHyIo (GopMy MoJauu JEKIIMOHHOTO MaTe-
puana cpeacrsamu TCO uiu ayMOBUICOTEXHUKH (BHUIEO-JIEKIUs). UTeHHE TaKOM JIEKIIMU CBOJIUTCS K
pa3BepHYTOMY UJIM KPAaTKOMY KOMMEHTHPOBAHHIO IPOCMATPUBAEMbIX BU3yallbHBIX MaTepUajoB (B BUIE
cxem, Tabnwui, rpados, rpadukoB, Moaenei). Jlekuus-Bu3yanu3anus MOMOTaeT CTyACHTaM Ipeodpas3o-
BBIBaTh JICKIIMOHHBIA MaTepHall B BU3YalIbHYIO (OPMY, YTO CIIOCOOCTBYET (HOPMHUPOBAHHIO Y HUX MPO-
(beccrOHaTBPHOTO MBIIUICHUS 32 CYET CHCTEMATH3alliy U BBIJEICHUS HanOosiee 3HAYMMBIX, CYIIECTBEH-
HBIX JJIEMEHTOB.

Jlexnmsi—ipoBOKanus (M3JI0KEHUE MaTepuala ¢ 3apaHee 3allJJaHMPOBaHHBIMHU OmMOKamwu). Ta-
KOW THM JIEKIUNA PacCYMTAH HAa CTUMYJIHUPOBAHUE O0YUaIOUIMXCs K MOCTOSHHOMY KOHTPOJIO Mpejyiarae-
Mo MH(POPMALIUU U TOMCKY OIIMOOK. B KOHIIE JIEKIIMU MPOBOAMTCS AUArHOCTHKA 3HAHUH CTYJIEHTOB U
pasz0op cleIaHHbIX OIIMOOK.

[To mucummmnae «KoTenbHbIE YCTAHOBKM M TTAPOTCHEPATOPBI» MPAKTUYECKHE U Ja0OpaTOpHbIE
3aHSTUS IPOBOJISTCS C UCMOJIB30BAHUEM CIIEYIOIINX UHTEPAKTUBHBIX TEXHOIOTHI:

PaboTa B MaJbIxX TpyIax — 3TO OJ{HA U3 CaMbIX MOIMYJSAPHBIX CTPATErHid, TaK KaK OHA JIaeT BCEM
oOydaromumMmcsi (B TOM YHCJI€ U CTECHUTENbHBIM) BO3MOXHOCTh y4acTBOBaTh B paboOTe, MPAaKTUKOBATH
HaBBIKH COTPYTHHYECTBA, MEKIMIHOCTHOTO OOIIEHHS (B YaCTHOCTH, YMEHHE aKTUBHO CIIyIIaTh, BBIpalda-
THIBaTh O0Illee MHEHHE, pa3pellaTh BO3ZHUKAIOIIME pa3Horiacus). Bee 3To yacto ObIBaeT HEBO3MOXKHO B
00JIbIIIOM KOJIJIEKTHBE.

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

8.1. IlepeyeHb OCHOBHON M /IONOJTHUTEJBHONH Y4YeOHOW JIMTEPaTypbl, HeOOXOAUMOH 1JIs1

OCBOEHMS THCHHUIIIMHBI
@) OCHOBHaA yuedHaa Tumepamypa:

1. densrun ['.H., JIe6enes B.U. u ap. Tennorenepupyrommue ycranoBku. M.: M3narensctBo BACTET,
2010. - 624 c.
2. 10. A. Kpsuios, A. C. Kapannaes, B. H. MenBeneB. DHeprocoepekeHHe U aBTOMATH3AIIHS TPOU3BO/I-
CTBa B TEIJIOIHEPIeTUYECKOM XO35HCTBE ropoaa. YacToTHO- perynupyemslii anekTponpuso. — CIIO.:
UsnarenscrBo Jlans, 2013. — 176 c.
3. 0. 1. Cubukun, M. 0. Cubukun. Hetpaguimonnsie 1 BO30OHOBIsiEMble UCTOYHUKY YHEPTHH: yUeO-
HOe rocobue. — 2-¢ u3a. — M.: U3marensctBo KHOPyc, 2012, — 240 c.
4. Axynuu I1. B. PacueTs! CymmuiapHBIX U TEJI00OMEHHBIX yCTaHOBOK. — MuHCK: benopycckast KkHura,
2010. — 44 c [DnekTpoH, pecypc]: Pexum mocryma:.
https://biblioclub.ru/index.php?page=book_red&id=89349&sr=1 Jlara obparmienus: 25.05.2017.
5. OesaxonoB B. I'., Jlonmakos O. A. OcHoBHI Temoniepenayu: yaeonoe nocooue. — Kazanp: M3narens-
ctBo KHUTYVY, 2011. — 230 c. [QnexTpon, pecypc]: Pexxum nocrymna:
https://biblioclub.ru/index.php?page=book_red&id=258437&sr=1 /lara obpamenus: 25.05.2017.
0) Oononnumenvuasn yuedonas 1umepamypa:

12



6. YCTpOMCTBO MapoOBbIX KOTEIBHBIX arperatoB: MeToaudeckas pazpadorka. - H. Hosropon.: M3natens-
ctBo HHI'ACY, 2010. -50 ctp. [Onexrpon, pecypc]: Pexxum nocryna:
https://biblioclub.ru/index.php?page=book red&id=427286&sr=1 Jlata obpamenus: 25.05.2017.

7. Tensxos D. 111., 3akupoB M. A., Bunoxun C. A. TexHOIOTHYECKUE TICUN XUMHUYECKUX, He(hTeXuMmue-
CKUX U He(dTerazonepepadaThIBAIONIMX MPOU3BOACTB: yueOHoe mocodue. — Kazanp.: 3narenbcTBo
KHUTY, 2008. -103 c. [DnekTpoH, pecypc]: Pexxum mocryna:
https://biblioclub.ru/index.php?page=book_red&id=259059&sr=1 Jlata obpamenus: 25.05.2017.

8. YcTpoiicTBO MapoBbIX KOTEIBHBIX arperaToB: MeToandeckas paspadotka. - H. Hosropon.: M3narens-
ctBo HHI'ACY, 2010. -50 c. [DnekTpoH, pecypc]: Pexum nocryna:
https://biblioclub.ru/index.php?page=book _red&id=427286&sr=1 Jlata oopamenus: 25.05.2017.

8) nepeyens yueOHo-MemooudecKo2o obecneueHus:

1. Meronuyeckue yka3aHUs MO BBIMOJTHEHHIO KOHTPOJIBHOH paboThl U KypcoBoro mpoekta. ATACY,
2017. 52 c. [DnektpoH, pecypc]: Pexxum poctyma: http://edu.aucu.ru Jlata obpamenwus: 25.05.2017.

8.2. Ilepeuenb HHGOPMAIMOHHBIX TEXHOJIOTHi, HCIOJIb3YyeMbIX NMPH OCYIIECTBJIEHUU 00pa-

30BaTEJIbHOIO MpoIecca Mo TUCHUILINHE, BKIIOYAs NepeYyeHb NPOrpaMMHOro odecrnevyeHunst
e Microsoft Imagine Premium Renewed Subscription;

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

8.3. [lepeuens pecypcoB MH(POPMAIMOHHO-TEIeKOMMYHUKANMOHHON ceTH «AHTepHET» (na-
Jee — ceThb «AHTEpHET»), HEOOXOAMMBIX /1JIsl 0CBOEHUA TMCUMILTUHBI

Cnucok nepeuns pecypcoe uH@popmayuoHHO-meneKOMMYHUKAUUoHnou cemu «HMumepuemy
(Oanee — cemv «MHumepnem»), He00X00UMBIX 071 0CB0EHUA OUCUUNTUHDBL

DnekTpoHHas HH(POPMAIIMOHHO-00pa3oBaTeIbHas cpefia Y HUBEPCUTETa, BKIIOUAET B CeOst:
1. OGpasoBarenbHbiit mopran (http://edu.aucu.ru)

CucTemMbl UHTEPHET-TECTUPOBAHUS:

2. EnuHBI mOpTanm  HMHTEpPHET-TECTHpOBaHUS B  chepe oOpazoBanms. HMHbopMannoHHO-
AHAJINTUYECKOE COMPOBOXKICHUE TECTUPOBAHUS CTYJEHTOB IO JUCLUILUIMHAM NpOoeCcCHOHATbHO-
ro oOpa3oBaHUs B paMKax mpoekTa «MHTepeHeT-TpeHaxkepbl B cdepe obOpasoBanus» (http://i-
exam.ru)

DNeKTPOHHO-OMOINOTEYHAs! CUCTEMBI:
DnekTpoHHO-0MOMoTeuHast cucrema «IPRbooksy» (http://www.iprbookshop.ru/)
4. 3BC «YuuBepcuretrckas oudmuorea onnaita» (https://biblioclub.ru/)

w

DneKTpoHHBIE 0a3bl JAHHBIX:
5. Hayuynas snexkrponnas oubnumoreka elibrary.ru (https://elibrary.ru)
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9. Onucanue MaTepuabHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOIi /IS OCYIleCTBJIEHUsI 00pa30-
BATEJbHOI0 MPOLECCa MO AUCIHUNINHE

Ne
n/n

HanMmeHoBaHHe cnenMAJIbHBIX* MOMEIEHNI M IOMeIeHN i 1JIs
CaMOCTOSAATEIbHOI padoThI

OcCHalleHHOCTD CeHAJLHBIX IOMelle-
HHMI U IOMeLeHUH AJIS CAMOCTOSITE b~
HOM padoThI

AynuTopus 11 IPOBEICHUS 3aHATHH JCKIIMOHHOTO TUIIA
Iep. axrtepckuit / yn. JI.Toacroro/yn. Cedenosa ,2/29/2, Ne202,
yueOHbIit Kopiyc Ne6

Ne202, yueOHbIii kopmyce Ne6
Komruiekr yuebHo medenn
IlepeHOCHOM MYJIBTUMEAUUHBIA KOMILIEKT
KoMIutekT HarisTHbIX T0COOui

AynuTtopus Ui npoBeneHus npaktudeckux 3aHstuit [ep. laxTep-
ckuit / yn. JL.Toncroro/yn. Ceuenona ,2/29/2, Ne202, y4eOHBII KOP-
myc Ne6

Ne301, yueOnblii kopiyc Ne6
KommekT yue6HO# Mebenn
[lepeHocHOM MyJIBTUMEAUMHBIA KOMIUIEKT
KoMIekT HarsiqHbIX TOCOOnA

AynuTtopus Ui IPOBEICHUS JT1a00PATOPHBIX 3aHATHI
Iep. Maxrtepckuit / yn. JL.Toncroro/yn. Ceuenora ,2/29/2, Ne201,
y4eOHbIH Kopiryc Ne6

No201, yuedHbIii kKopmyc Ne6

KommnexT yae6HO# Mebernn.

[lepeHOCHOI MyIbTUMENUIHBIA KOMIUIEKT.
ArnmnapaT OTONUTENbHBIM Tra3o0BbII BOJO-
rpeiinsiii AOI'B 17.4 B cbope, ammapar
OTOIUTEIIbHBII Ta30Bbli BOJOTPEMHBINA B
pa3pese. 1'a30BbIii MPOTOUHBIN BOAOHArpe-
BaTejb B cOOpe, ra30BbIii MPOTOYHBIH BO/IO-
HarpeBarenb B paspese. [leus mydenbHas
[IM-8, BononarpeBareiab HaKOMUTEIbHOTO
trmna Tepmekc Hit H 5 7.

Aynutopus Al IPOBEICHUS CAMOCTOSITEIFHON paboTHI:

yn. Tarumesa, 18, nmurep A, aynutopum Ne207, Ne209, Ne2ll,
Ne312, rmaBHBIH y4eOHBIH KOPIyC

nep. Hlaxrepckuit / yn. JL.Toncroro/yn. Cedenora ,2/29/2, Ne302,
yueOHbIit Kopiyc Ne6

Ne207, rinaBHbIi y4eOHBIH KopIyc
Kommekt yue6HO# Mebenn
Komnerorepst -16 wr.
[IpoeKIMOHHBIH TENEBU30P

Hoctyn x cetu MHTEpHET

Ne209, riaaBHbII y4eOHbIH Kopimyc
Komruiekt yuebHol medenu
Kommnsroreps! -15 mir.
CranvoHapHbIA  MYJIbTUMUAHMHBII
IUIEKT

Hoctyn x cetu MHTEpHET

KOM-

Ne211, rinaBHbIH y4eOHBIIH Kopmyc
Kommekt yue6HO#H Mebenn
Komnerorepst -16 .
[IpoeKMOHHBIH TENEBU30P

Hoctyn x cetu UHTepHeT

Ne312, rinaBHbIii y4eOHBbIH KopIyc
Kommekt yue6HO#H Mebenn
Kommsroteps! -15 mir.

Hoctyn x cetu MHTEpHET

Ne302, yueOHbIii kopmyc Ne6
Kommnekt yue6HO# Mebenn
Kommsroteps! -15 mir.

Hoctyn x cetu HTEpHET

AynuTtopus U TPOBEICHHS TPYNIIOBBIX W HMHIWUBHIYaJTHHBIX KOH-
cynpranuii Ilep. Hlaxtepckuit / yn. JL.Tonctoro/yn. CeueHoBa
,2/29/2, No202, Ne301, Ne201 yueOHbIi KOpITyc Ne6

Ne202, yuyeOnblii kopmyc Ne6
KommekT yue6HO# Mebenn
IlepeHOCHOM MyJIBTUMEAMMHBINA KOMILIEKT

Ne301, yueOHblIii kopmyc Ne6
Kommnekr yue6HO# Mebenn
IlepeHoCHONM MyJIBTUMEAMMHBINA KOMIUIEKT

No201, yueOHbIii kKopmyc Ne6
Komruiekr yuebHo medenu.
IlepeHoCHON MyIbTUMEAUNHBINA KOMILIEKT.
KoMIIIeKkT HarimsiqHbIX 10COOui
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6 Aynutopus Ui TIPOMEXYTOYHOW aTTECTAllMM W TEKYLIEro KOH-
tpoust:(Ilep. laxrepckmii / yn. JI.Toncroro/yn. CeueHosa ,2/29/2,
Ne202, Ne301, No201 yueOHsIi Kopiyc Ne6

Ne202, yueOHbIii kopmyc Ne6
Komrutekr yuebHo medenu
IlepeHocHON MyNbTUMEIUITHBII KOMILIEKT
KoMIUIeKT HarsIsTHBIX ITOCOOui

Ne301, yueOHbIii kopmyc Ne6
Komruiekr yuebHoi medenu
IlepeHOCHOM MyJIBTUMEAUUHBIA KOMILIEKT
KoMIekT HarsiqHbIX TOCOOnA

No201, yuedHbIii Kopmyc Ne6
KommnexT yue6HO# Mebenn.
[TepeHOCHO# MYJIbTUMEIUIHBIA KOMILIEKT.

7 KabuneTt KypcoBOT0 MpOEKTHPOBAHUS
ITep. Maxrtepckuit / yn. JI.Toxacroro/ym. Cedenora ,2/29/2, Ne301,
y4eOHBIH Kopryc Ne6

Ne301
KommnexT yae6HO# Mebernn.

8. AynuTtopus I XpaHEeHUs U IPOQPIIIAKTHIECKOT0 00CITy ) KUBaHUS
y4e0HOTO 000pyIOBaHUS

414006, r. Actpaxans, nep. lllaxtepckuii / yin. JI. Toncroro/yin. Ce-
4yeHoBa ,2/29/2, Ne106, yueOHbIii kopmyc Ne6

Ne106, yueOnblii kopiyc Ne6
VHCTpYMEHTSI 1 TPOQHUIAKTHIECKOTO
o0ciyXHuBaHHsl Y4eOHOT0 000pyI0BaHUS

10. OcoGeHHOCTH OpraHu3anuu 00y4yeHus no AucuumInHe «KoTenpHble YCTAaHOBKM U TTAPOTEHEPATO-
peD»  AJI5 HHBAJIMAO0B U JIMI| ¢ OTPAHMYEHHBIMU BO3MOKHOCTSIMH 3/10POBbA

Jiist 00ydarommxcst U3 4KCiia WHBAIHUIOB M JIUI] ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMHU 37I0POBBS
HA OCHOBaHUM NHMCHMEHHOTO 3asBJICHUS IUCUUIUIMHA «KOTenpHble YCTAHOBKHM U IIapOr€HEpaTOpb» pea-
JU3YETCsl C y4eTOM OCOOEHHOCTEH IMCHXO(U3UYECKOIO pPa3BUTHUS, MUHIUBUAYAIbHBIX BO3MOXKHOCTEH U

COCTOSIHUS 37I0POBbS (JaJiee — UHIUBUIYaTbHBIX OCOOEHHOCTEN).
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JIucT BHeCeHUs TONOJIHEHU U U3MEeHeHH i
B padouyio nporpamMmMy y4e0HOM M CHUTIINHbI

KoreanHbie VYCTAHOBKH U NMAPOrcHepaTopbl
(HauMeHOBaHWE AUCIUTLIINHBI)

Ha 2017- 2018 yueOHbIi roa

Pabouas nporpamMmma rnnepeCMOTpCHa Ha 3aCCAaHNN Kaq)ez[pm «I/Iﬂmeﬂepnme CHUCTEMbI U 3KOJOIusl»,

npoToKoa Ne oT 20 r.

3aB. kadeapoi

/
yueHasi CTEeNeHb, yUeHOE 3BaHUE MOJIUCH N.0. ®amunus
B pabouyto mporpaMMmy BHOCSTCS CEIYIOIINE U3MEHEHHUS:
1. OGHOBIIEHHE JUIIEH3UOHHOTO IPOrPaMMHOTI0 obecreueHus (IIPHI0KEHHE)
2. OOHOBJEHHUE DIIEKTPOHHBIX OMOJIMOTEYHBIX CUCTEM (IIPUIOKEHHE)
3. O6HoBIeHNE OubaMoTeyHoro GoHma
4. OOHOBJIEHUE MATEPHAILHO-TEXHUUECKOTO 00eCIIEUeHUsI
5. OOHOBJIEHNIE HOPDMATUBHON 0a3bl
CocTaBUTENN U3MEHEHNI U JOMOTHEHNIA:
/
y4deHasl CTeTeHb, yUeHOe 3BaHHe TOJIUCH N.0. ®amunus
/
yquas{ CTCIICHb, yquoe 3BaHHUC IIOAITUCH I/IO CDaMI/UII/I}I
[Ipencenarens METOIUIECKON KOMUCCHHT
/
yquaﬂ CTCIICHbB, yquoe 3BaHHUC IIOAITUCH I/IO (DaMI/IJ'ﬂ/IH
« » 20 T
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ObHnosnennoe JIUUEH3UOHHOE nPpOZpaAmMMmHOe obecneuenue:

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

Cnpasounas IIpaBoBas Cucrema Koncynpsrantllintoc;
ApacheOpenOffice;

7-Zip;

AdobeAcrobatReader DC;

InternetExplorer;

GoogleChrome;

© ©° N o gk~ w DN E

MozillaFirefox;

[EEN
©

VLC mediaplayer;
Dr.Web Desktop Security Suite.

[EEN
=

O6Ho6nennble 31eKMPOHHO-OUOTUOMEUHBIE CUCEMDBL:
OnekrpoHHO-0uOMoTeuHas cucrema «IPRbooks» (http://www.iprbookshop.ru/)
OBC «YuuBepcuterckas oubarorexa omnaita» (https://biblioclub.ru/)

Hayunast snextponnas 6ubsiaunoreka elibrary.ru (https://elibrary.ru)

Oobnosnennas Hopmamuenan oasza:

[Tpuka3 MunuctepcTBa oopazoBanust 1 Hayku P® ot 5 anpens 2017 r. Ne 301 "O6 yTBepkaeHun
[Topsiaka opraHuzanui U OCYILIECTBIEHUS 00pa3oBaTEeIbHON JEATENBHOCTH MO 00pa3oBaTeNbHBIM IPO-
rpaMMaM BBICHIET0 0Opa3oBaHus - MporpaMMaM OakajlaBpuaTa, IporpaMMaM CIeHHaInTeTa, Iporpam-

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

MuHHCTEpPCTBO 00pa3oBaHHA H HAYKH ACTpaxaHCKOi ofuacTH
TFocyagapcTBeHHOe aBTOHOMHOE o0pa3oBaTebHOEe YIpPeKAEeHHE
AcTpaxaHckoii o6sacTH Bpicmero o6pasoBaHuA
«AcCTpaxaHCKHH rocyJapcTBeHHbIH APXHUTEKTYPHO-CTPOHTENbHBIH

YHHBEPCHTET»
(TAOY AO BO «ATACY»)

OIIEHOYHBIE U METOAUYECKHWE MATEPHAJIBI

HaumMenoBaHHe JHCIUILIHHBI

KoTenbHBIE YCTAHOBKHA M ITAPOT€HEPATOPhI

(yxasbzeaemc:ﬂ HAUMEHo8AHUE 8 COOMBEMCIMEUU CyHEﬁHblM ?L'IQ'HO.M)

ITo Hanpap/JCHHI0 MMOATI0OTOBKH

13.03.01 Temro3gepreTHKa U TEINIOTEXHUKA

(yKazvleaemest HAUMEHOBAHUE HANPABIENUs NOO2OMOBKY 6 COOMEEMCMEUU C @IoC)

ITo mpoduae noAroToBKH _JHeproobecneyeHue IpeaIPUATHH

(ykasvisaemces Haumenoeanue npoguis 6 coomeememsuy ¢ OOI)

Kadenpa HnxeHepHble CHCTEMBI ¥ OKOJIOTHS

Kpamadukaius (CTCICHb) BBIIYCKHAKA Oakanasp

Actpaxans — 2017



PazpaboTuHKH:

CT. IIPENO/IABATEND 7%:5 P.B. MykaHoB /

(zaHmMaeMas JOIKHOCTE, (monmics) H. 0. d.
yuéHasi CTeNeHb U YIEHOe 3BaHHE)

OLeHOYHEIE B METOIMYECKHE MaTepuaiibl pazpaboTansl s ydebnoro miaHa 2017 r.

OLEHOYHBIE W METOIMYECKHe MAaTEpPHANEl PACCMOTPEHB! M OZ0OPeHs! Ha 3acefianny Kapenpsr «Mmxe-

HEpPHBIE CHCTEMBI ¥ 3KONIOTHsD» mpoTokon Ne ot .. 2017 T.

s )
3aBemyromuit kadenpoi ' O,/'/ / /

(momMck) H. 0. d.

I[pencenarens MKH

«Teniosnepzemura 1t MERAOMEXHUKA Y

i ”
npobms «Dueproobecneyenue npeonpusmuiy / d{//%? ﬁ%wa&éw / /é _

(moamwce) H. 0. @,
HagamsHuk YMY W / /
\éIOJIlIliCL) H.0.@
Crnenuamict YMY &————= / X Z(%o@r@&é’/
(moarmuck) H.0.®



1.1.

1.2.
1.2.1.
1.2.2.
1.2.3.

COJEPKAHHUE:

OHCHO‘IHBIG N MCTOANYCCKUEC MAaTCPpHAJIbI JJId IIPOBCACHUA HpOMe)KYTO‘IHOI\/'I aTrTecra-
OUH U TCKYHUICTO KOHTPOJIA 06yqafoumxcs1 110 JUCHUIIIINHE

[lepeueHb KOMIETEHIIUN C YKa3aHUEM 3TAnoB X (JOPMUPOBAHUS B MTPOLIECCE OCBOE-
HUsl 00pa30BaTeNbHON MPOrpaMm

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

[lepeueHb OLIEHOYHBIX CPEICTB TeKyIIEH (OPMbI KOHTPOJIS

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

[Ixana oreHuBaHUsg

TumnoBele KOHTPOJIbHBIE 3aJIJaHKSI WJIM UHBbIE MaTepualibl, HEOOXOAUMBIE MJISl OLICHKU
3HAaHUH, YMEHUH, HABBIKOB, XapaKTEPU3YIOMINX dTarbl (JOPMHUPOBAHUS KOMITETCHIIUN
B IIPOLIECCE OCBOEHUS 00pa30BaTEIbHON MPOrPaMMBbl

Mertoanueckue MaTepHalibl, OMPEACIIAIONINE MPOIEAYPhl OIIEHUBAHUS 3HAHUN, yMe-
HUH, HABBIKOB, XapaKTEPU3YIOIIUX Tabl (OPMUPOBAHUS KOMIIETCHUIUN

Ilpunooicenue 1
Tpunooicenue 2
Ipunoowcenue 3
Ipunoowcenue 4

Ilpunoocenue 5

Crp.
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15

16
17
18
21
22



1. OIIeHO‘lHLIe U METOAUYECCKHUE MaTepUHaAJIbl NJId NMPOBECACHUSA l'[pOMQ)KyTO'lHOi;I aTTeCTAalUd H TEKYIIEro KOHTPOJIA 06y‘1310HII/IXCﬂ mo

AUCHHUIIJINHE

OHGHO‘IHBIC U METOANYCCKUE MaTCpHaIbl ABJISACTCA HEOTHEMJIIEMOMH YacCThIO pa60qel71 ImporpaMmbl JUCHUIIIIMHBI U IPEACTABIICH B BUAC OTACIBHOI'O JOKYMCH-

Ta

1.1. IlepeuyeHb KOMIETEHIHI C YKa3aHHeEM 3TANOB UX (GOPMHPOBAHMSA B Npolecce OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

HNHaexke 1 popMyTHpPOBKA KOMIIETEH-
ouu N

Homep n HauMeHoOBaHMe Pe3yabTATOB 00-
pa30BaHus MO THCIHUILIAHE
(B COOTBETCTBHMH € pa3ieioMm 2)

Homep pa3nena qucHunJIMHBI
(B cooTBeTCTBHH € 1.5.1)

112 |3]4]5 6

®opMBI KOHTPOJISI ¢ KOHKpeTH3anuei
3aiaHus

1

2

3| 4 |56 |7 8

9

OIIK — 2 - crtocOOHOCTBIO JIEMOH-
CTpUpOBaTh 0a30BbIC 3HAHMS B 00J1a-
CTHU CCTCCTBeHHOHayLIHLIX JOUCIIU-
IIJIMH, TOTOBHOCTBIO BEISIBIISATH €CTE-
CTBEHHOHAYYHYIO CYLIHOCTb IIPO-
0JieM, BO3HUKAIOIIUX B X0JI€ IIPO-
(dheccroHaNbHOM 1eATEIbHOCTH;
NPUMEHSTh JUIS UX Pa3peIICHUs OC-
HOBHBIC€ 3aKOHBI €CTECCTBO3HAHUSI,
METO/IbI MATEMATHYECKOr0 aHaIn3a
U MOJICJTUPOBAHHUS, TEOPETHUECKOTO
U 9KCIIEPUMEHTAIILHOTO UCCIIEIOBA-
HUA

3HaTh:

OCHOBHBIC 3aKOHBI €CTCCTBO3HAHUA, MC-
TOAbI MATEMATHYCCKOI'O aHaJIn3a U MO-
ACIUPOBAHHA, TCOPECTUUCCKOI'O U SKCIIC-
PUMCHTAJIBHOI'O UCCICOOBAHUSA

XX [ X[|X | X |X

3auer (Bompocsr 1-5)
Dk3ameH (Bonpockr 1-7)
KonrpoasHas pabora (Borpocsl 1-5)

VYMeTh:

JIeMOHCTPHPOBATh OA30BbIC 3HAHUS B 00-
JIACTU €CTECTBEHHOHAYYHBIX JUCIUILINAH,
C TOTOBHOCTBIO BBISIBJIATH €CCTCCTBCHHO-
Hay4YHYI0 CYITHOCTh MPOOJieM, BO3HUKA-
IOIIUX B X0J1€ TPOECCHOHAILHOM Jes-
TEIBbHOCTH

3adger (Bompocsl 6-10)
Dk3ameH (Bompockr 8-14)
KonrponbHas pabora (Borpocs 6-10)

Bnanerts:

CIOCOOHOCTBIO IEMOHCTPHUPOBATH 0a30-
BBI€ 3HAHHS B 00JIACTH €CTECTBEHHOHA-
YUHBIX JUCIHILTAH, TOTOBHOCTHIO BBI-
ABJIATH eCTeCTBeHHOHay‘—IHYIO CYH_[HOCTI)
mpo06JieM, BO3HUKAOIINX B X0J1€ TIPO-
(heccroHaTBHOM IESITEIBHOCTH

3advert (Bompocs 11-15)

DOk3ameH (Bompockl 15-21)
KonrtponsHast pabora (Bompochl 11-
15). 3amuTa 1a00OpaTOpHON PAOOTHI
Nel,2,3 (Bompocsr 1-5)

KypcoBoii nipoekt (Bompocs! 1-10)

[IK — 2 - c1ocoOHOCTHIO MPOBOIUTH
pacyeTsl 10 THITOBBIM METOMKAM,
MIPOEKTUPOBATH TEXHOJIOTHYECKOE

3HAaTh:

HOpMaTHBHYIO 0a3y B 00JacTH MH)KEHep-
HBIX M3BICKAHHH, TPUHIMIIOB MPOSKTH-

3agert (Bompocs 16-20)
Dk3ameH (Bompockl 22-28)




000pyI0BaHUE C UCTIOIB30BAaHUEM
CTaHJapTHBIX CPEICTB aBTOMAaTH3a-
[IUU IPOCKTUPOBAHUS B COOTBET-
CTBUU C TEXHUYECKHUM 3aJlaHuEM

POBaHUS TEIIIO3HEPIETUYECKOr0 000py-
JIOBaHUs

KonTponbHast paborta (Bompocsl 16-
20).

YMmeTh:

MPOBOAUTH PACUYETHI IO TUIOBBIM METO-
JIMKaM, IPOEKTUPOBATh TEXHOJIOTUYECKOE
00opyI0BaHKE C UCIIOJIB30BAHUEM CTaH-
JAPTHBIX CPEICTB aBTOMATU3ALUU ITPO-
€KTUPOBAHUS B COOTBETCTBUM C TEXHUYE-
CKHMM 3aJJaHuEM

3auer (Bompocsr 21-25)
Dk3ameH (Bompock 29-35)

Kontponbnas pabota (Bompocsl 21-
25).

Bnanets:

HOPMAaTHBHOM 023011 B 001aCTH HHXKE-
HEPHBIX U3BICKAHUN, TPUHIIUIIOB MPO-
€KTUPOBAHUS TEIUIOPHEPTETHUECKOTO
o0opypoBaHus

3auer (Borpocsr 26-30)

Dk3ameH (Bompockl 36-42)
KonrponsHast pabora (Bompochkl 26-
30). 3ammra 1a0OPATOPHOH pPabOTHI
Ned,5,6,7 (Bompockr 6-10)

Kypcosoii mpoekt (Bompocs! 11-20)




1.2. Onucanue mokasareseil U KpUTEPHEeB OLECHMBAHWS KOMIIETEHUMI HAa Pa3jIMYHBIX
jTanax ux (popMupoBaHUsl, ONMCAHHE LIKAJ OLlCHUBAHUS
1.2.1. IlepeyeHb OLICHOYHBIX CPeACTB TeKyllel GopMbl KOHTPOJIs

Haumenoanwue orie- Kpatkas xapakTepucTHKa OLIEHOYHOTO Cpe/l- [IpencraBneHue oeHOU-
HOYHOTO CPEJICTBA CTBa HOTO cpencTBa B GhoHIIE
1 2 3

Kontponbnas padora | CpeacTBo MpoBepKH yMEHHWH MPUMEHSTH Mo- | KOMIUIEKT KOHTpPOJBHBIX 3a-
Jy4YeHHBbIEC 3HAHUS Ul PELIeHMs 3a1ad Ompe- | IaHWH [0 BapHaHTaM
JIeJICHHOT'O THUIIA IO TEME MM Pa3leiy

3amura abopatopHoit | CpencTBO, MO3BONAIONICE OLCHUTH yMeHHe U | TeMbl 1abopaTOpHBIX padoT U
paboTsl BJlaJileHHe OO0Y4Yalolerocsi u3jaraTb CyTh MO- | TpeOOBaHUS K MX 3alLIUTE
CTaBJICHHOW 3a/1a4l, CaMOCTOSATEIBHO IpUMe-
HATH CTaHIAPTHBIC METOIBl PEIICHHUS IOCTaB-
JICHHOM 3a/1a4M C UCIIOJIb30BAHUEM HUMEIOIIEH-
cs JabopaTOpHON O0asbl, MPOBOAUTH AHAIH3
MOJYYSHHOTO pe3ynabTaTa padoThl. Pexomen-
JyeTcsl UId OLCHKH YMEHWH W BIAJCHUH CTy-
JICHTOB




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

Komnerenuus, | Ilianupyemblie pe3yiabTaThl Iloka3aTesin 1 KPUTEPUH OLIEHMBAHHS Pe3YJILTATOB 00y4eHUsI
3TalbI o0y4eHus Huzxe noporooro ypoBHst IHoporoBblii ypoBeHb IIpoaBUHYTBIN YPOBEHb Bebicokuii ypoBeHb
OCBOCHUS (He 3a4TeHO) (3aureHo) (3aureHo) (3auTeno)
KOMIIETEHIINHU
1 2 3 4 5 6

OIIK — 2 - cmo- 3naer: (OIIK-2) - ocHOB- O6yuaromuiics HE 3HAET OGyuaromuiics umeer oc- | OOydarommiicst TBEpaO OGyuyaromuiics 3HaeT 0C-
COOHOCTBIO Je- HbI€ 3aKOHbI €CTECCTBO3HA- OCHOBHBIC 3aKOHBI €CTC- HOBHBIC€ 3aKOHBI €CTEC- 3HaeT OCHOBHBLIC 3aKOHbI | HOBHBIC 3aKOHBI €CTECTBO-
MOHCTPUPOBATh HUS, METOABI MaTEMaTHye- | CTBO3HAHUA, METOABI Ma- | CTBO3HAHUSA, METO/Ibl Ma- | €CTECTBO3HAHUA, METO- | 3HAHUSI, METObI MaTeMa-

0a30BbIE 3HAHUSA
B 00JIaCTH ecTe-
CTBEHHOHAYYHBIX
JTUACIUIUIMH, TO-
TOBHOCTBIO BEI-
SIBJIITE €CTe-
CTBEHHOHAYYHYIO
CYIITHOCTH TIPO-
0J1eM, BO3HHUKA-
FOIIUX B X0OJIE
npogeccuoHalb-
HOM AeSITEeIbLHO-
CTH; TIPUMEHSTH
JUIS UX paspeliie-
HHS OCHOBHEBIE
3aKOHEI ecTe-
CTBO3HAHMUS, Me-
TONBI MATEMATH-
YEeCKOIr'o aHaJIn3a
¥ MOJCIIUPOBa-
HUS, TEOpeTHYe-
CKOT'O M DKCIIe-
PUMEHTAIILHOTO

CKOI'O aHaJIM3a U MOACIIN-
poBaHuA, TCOPETUICCKOI'O
H OKCIICPUMCHTAJIBHOI'O
HCCIICOJOBaHUA

TEMATHUYCCKOI'O aHaJIn3a 1
MOACIIUPOBAHUA, TCOPEC-
THUYCCKOI'O U SKCIICPUMCH-
TaJIbHOI'O UCCIICA0OBAaHUA

TEMaTUYECKOTO aHaIu3a
1 MOJAEIUPOBAHUS, TEO-
PETUYECKOTO U DKCIEPHU-
MEHTAJIBHOI'O UCCIIEN0BA-
HU, HO HE YCBOMUJI €r'0 Jie-
TajeH, T0MyCKaeT HETOYHO-
CTH, HEJIOCTATOYHO IIpa-
BUJIbHBIE ()OPMYIINPOBKH,
HapyLEHHUS JTIOTUYECKOM
[10CJIEJ0BATENLHOCTH B U3-
JIO’)KEHUH TEOPETUIECKOTO
MaTepHuaia

JIbl MaTEMaTHYECKOrO
aHaJIN3a U MOJIETUPOBA-
HUSI, TEOPETUYECKOTO 1
SKCIEPUMEHTAIBHOT O
WCCJICJIOBAHUS, HE JI0-
MyCKAaeT CYIIECTBEHHBIX
HETOYHOCTEU B OTBETC Ha
BOITPOC

TUYECKOT0 aHAJIU3a U MO-
JIeIMPOBaHUs, TEOpPETUYE-
CKOI'0 U 3KCIIEpUMEHTAb-
HOI'0 UCCIIEAOBAaHUSA, YETKO
U JJOTUYECKHU CTPONHO €ro
W3JIaraeT, He 3aTPyAHSETCS C
OTBETOM TIPY BUOU3MEHE-
HUM 3aJIaHUN

Vmeer: (OIIK-2) - nemoH-
CTpUpoBaTh 0a30BbIE 3Ha-
HUSI B 00JIACTH €CTECTBEH-
HOHAYYHBIX JTUCIUILINH, C
TOTOBHOCTBIO BBISIBIISTH
€CTECTBEHHOHAYYHYIO
CYIIHOCTB MPOOJIEM, BO3-
HHUKAOIIHUX B X0JI€ PO-
dbeccruoHanbHON AesITeNb-
HOCTH

He ymeer neMoHCTpHUpPO-
BaTh 0a30BbIC 3HAHUS B
00JacT eCTeCTBEHHOHA-
YYHBIX JUCIHILINH, C TO-
TOBHOCTBIO BBISIBIISITh
€CTECTBCHHOHAYUYHYIO
CYIITHOCTB TIpOo0IIeM, BO3-
HUKAOIINX B X0JI€ TIPO-
(heccuoHaIbHOM e TelNb-
HOCTH, ¢ OOJIBIIIMMH 3a-
TPYAHCHUAMMU BBITIOJIHACT
CaMOCTOSITEIbHYIO PadoTy,

B menom ycreriHoe, HO He
cUCTeMHOe yMeHHne o0paba-
THIBATh HA HAYYHOIl OCHOBE
HOJTyYCHHBIC JTAHHBIC

B OeJOM YCICHIHOC, HO
coJiepIKalllee  OTENbHBIE
npobenbl  JEMOHCTPUPO-
BaTh 0a30BbIC 3HAHUS B
o0nacT  ecTeCTBEHHO-
HAYYHBIX IWCHIHUIUINH, C
TOTOBHOCTBIO BBISIBIISITH
€CTECTBCHHOHAYYHYIO
CYILIIHOCTb npobiem,
BO3HUKAIOIIUX B XOJIE
npodeccHoHaNbHOU Je-
SITEJIBHOCTH

CdopmupoBaHHOEe  yMeHHE
HCIIOIH30BaTh HA MMPAKTHKE
JEMOHCTpPHUpPOBaTh  0az3o-
Bble 3HaHUI B oOllacTu
€CTECTBEHHOHAYYHBIX
JUCIMIUITMH, C TOTOBHO-
CTBI0O  BBIIBISITL  €CTE-
CTBEHHOHAYYHYIO CyIII-
HOCTh TPOOJIeM, BO3HUKA-
IOIUX B XOJe Tpodeccuo-
HAJIBHON NEATEILHOCTH




HUCCICIO0BaHUA

OOJIBIIIMHCTBO MPEIyCMOT-
PEHHBIX MPOrpaMMOii 00y-
YeHUs Y4eOHbBIX 33/IaHUM He
BBITIOJTHEHO

Buaaneer: (OIIK-2) - cno-
COOHOCTBIO IEMOHCTPUPO-
BaTb 0a30BbIC 3HAHUS B
00J1aCTH €CTECTBEHHOHA-
YUYHBIX TUCIHMILIMH, TO-
TOBHOCTBIO BBISIBIISATH
€CTECTBEHHOHAYYHYIO
CYIIHOCTB MTpo0JIeM, BO3-
HUKAIONIUX B XOJIC MPO-
(beccuoHaNbHOM 1eaTeNb-
HOCTH

OOyuaromuiicst He BIaiceT
CIOCOOHOCTBIO JEMOH-
CTpUpPOBaTh Oa30BbIC 3HA-
HUs B 00J1aCTH €CTECTBEH-
HOHAYYHBIX JTUCIUILINH,
TOTOBHOCTBIO BBISIBIISITH
€CTECTBEHHOHAYYHYIO
CYIITHOCTb MIpo0OJieM, BO3-
HHUKAIOUMX B XOJI€ MPO-
(heccruoHaIbHOM JIesTelNb-
HOCTH, JIONCKaeT CyIlle-
CTBEHHBIE OLIHMOKH, C 00JIb-
MU 3aTPYAHCHUSAMUA BbI-
MIOJIHSCT CAMOCTOSITEIBHYIO
paboTy, 6ONBITUTHCTBO
NIPEyCMOTPEHHBIX IIPO-
rpaMMoi 0OydeHust yueo-
HBIX 33/IaHUI HE BBIIOJHEHO

B nenom ycrnemsoe, HO He
CUCTCMHOC BJIAACHUC
HaBBIKAMM CIIOCOOHO-
CTBIO JICMOHCTPHPOBATH
0a30BbIe 3HAHMS B 00JIa-
CTH €CTECTBEHHOHAYYHBIX
JUACIIUILINH, TOTOBHO-
CTBIO BBISIBIISTH €CTE-
CTBEHHOHAYYHYIO CYIII-
HOCTB IPO0JIEM, BO3HHU-
Karonmx B xoje npodec-
CHOHAJIBHOM JIeATEIbHO-
CTH

B nenom ycnemHoe, HO
cozepIKaliee OTACIbHbIE
HpO6eJ’II>I HJIN COITPOBOXK-
JAIOIUECS

OTOCJIBbHBIMHA OHII/I6K3.MI/I
BJIaJlcHHE HaBBIKAMU
CIIOCOOHOCTBIO JIEMOH-
CTPUPOBATH 0A30BbHIC
3HaHUA B 00JIaCTH €CTe-
CTBEHHOHAYYHBIX JTHC-
LUIUIMH, TOTOBHOCTBIO
BBISBIIATH €CTECTBEHHO-
HAy4HYIO CYIIHOCTb
po0JieM, BO3HUKAIO-
UX B X0¢e npodeccu-
OHAJILHOM JIeATeILHO-
CTH

YcneniHoe U CHCTEMHOE
BJIajIcHUE HaBBIKAMH CIIO-
COOHOCTBIO IEMOHCTPHUPO-
BaTh 0A30BBIC 3HAHUS B
00J1acTH eCTECTBEHHOHA-
YYHBIX JTUCIHILINH, TO-
TOBHOCTBHIO BBISABIIATH
€CTECTBCHHOHAYYHYIO
CYIIHOCTH TIpo0JIeM, BO3-
HUKAIOIIUX B XOJIE MPO-
(heccruoHaTbHON JeSITelb-
HOCTH, YMCHHEC UX UCIIOJIb-
30BaTh Ha MPAaKTHKE MPH pe-
IIEHNHU KOHKPETHBIX 3a1a4

IIK — 2 - cnoco6-
HOCTBIO  TIPOBO-
JMTh PacyeThl 1O
TUIIOBBIM  MCTO-
JIMKaM, TPOCKTH-
pOBaTh TEXHOJIO-
THYecKoe 000py-
JOBaHUE C WC-
MOJIb30BAHUEM

CTaHIAPTHBIX

CpE/ICTB aBTOMa-
TH3AIUH  TIPOEK-

3uaer: ( [1K-2) - HOp-
MaTHBHYIO 0a3y B 00-
JaCTU MHXKEHEPHBIX
W3BICKaHUH, IPUHIIN-
OB MTPOEKTUPOBAHUS
TETJIOPHEPTEeTUIECKO-
ro 00opy10BaHUs

OOyvaromuiicss He 3HaeT
HOpMaTUBHYIO 0a3y B 00-
JacTu MHKEHEPHBIX
M3BICKAHUHW, TPUHITUIIOB
MIPOEKTUPOBAHUSL  TEIUIO-
SHEPTeTUYECKOro 000py-
JIOBaHUSA

OO0yuaromumiicss UMeeT 3Ha-
HHst HOPMATHUBHYIO 0a3y B
007aCcTH HHKEHEPHBIX
W3BICKAaHUM, TPUHIUIIOB
MIPOEKTUPOBAHUS TEIIO-
HSHEPTreTUYECKOro 000py-
JIOBAHMS, IOMTyCKaeT He-
TOYHOCTH, HEJIOCTATOUHO
NpaBUIIBHBIE (POPMYIIUPOB-
KU, HApYIICHHS JIOTHYECKON
MOCJIEIOBATEILHOCTH B H3-
JI0)KEHUU TEOPETHYECKOTO
Marepuaia

OOyuatommiics TBEPIO
3HaeT Marepuain, He Jo-
MyCKaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha
BOIIPOC

OO0yuatouiics 3HaeT HOP-
MaTUBHYIO 0a3y B o0jacTu
WH)KCHEPHBIX U3bICKAHUH,
MPUHIHUIIOB MPOEKTUPOBA-
HHUS TENI03HEPTeTUYECKO-
ro o00pyAOBaHUs, YETKO U
JIOTUYECKH CTPOMHO €ro us3-
Jlaraet, He 3aTpyHIETCs C
OTBETOM IPH BUAOM3MEHE-
HHUU 3aJJaHuI




THUPOBaHUs B CO-
OTBETCTBUU c
TEXHUYECKUM
3alaHuEM

VYmeer: (TTK-2) -
IPOBOIUTH PACUYEThI 110
THITOBBIM METOIUKAM,
POEKTUPOBATH TEXHOJIO-
ruyeckoe 000pya0BaHUE C
UCTIOJIb30BAHUEM CTaH-
JAPTHBIX CPEJCTB aBTOMa-
TU3AIUH TPOCKTUPOBAHHUS
B COOTBETCTBHH C TEXHH-
YECKUM 33J[aHHEeM

He ymeer mpoBOIUTE pac-
YETHI TI0 TUTIOBBIM METO-
JTUKaM, TIPOCKTUPOBATh
TEXHOJIOTHYECKoe 000py-
JIOBaHUE C UCTOJIb30BaHU-
€M CTaHJapTHBIX CPEICTB
aBTOMATHU3AIMH TPOEKTU-
POBaHMs B COOTBETCTBUU
C TEXHUYECKUM 3aJJaHuEeM

, C OOJIBIIMMU 3aTPYAHEHH-
SIMH BBITIOJIHSIET CAMOCTOSI-
TEILHYIO paboTy.

B nenom ycnemHoe, HO He
CHUCTEeMHOE yMeHue oOpalda-
THIBaTh IIOJyYCHHbIE JaH-
HBIC.

B uenom ycnemnoe, HO
coziepkalee OT/eIbHbIe
MpOOeIBl B yMEHHE
HOPMAaTHBHOM 0a30ii B
00J1aCTH MHKEHEPHBIX
U3BICKaHUH, IPUHLIN-
IIOB IIPOCKTUPOBAHUSA
TEIJIO3HEPreTUYECKO-
ro o0opyaoBaHus

Vmeer 0OopMIISTE pe-
3yJIbTaThl HOPMATUBHOU
6a30i B 00JaCTH MHXKE-
HEPHBIX U3bICKAHUM,
MPUHIIMIIOB IPOEKTUPO-
BaHUs TEIUIODHEpreTHYe-
CKOTO 000py10BaHUS

Buaaneer: (I1K-2) -
HOPMAaTUBHOM 0a30i B
00J1aCTH HHKEHEPHBIX
W3BICKaHUH, IIPUHITUTIOB
POEKTHUPOBAHUS TETLIO-
HHEPTreTUYECKOro 000py-
JTOBaHUS

OOyuaromuiicst He BIaeeT
CIOCOOHOCTBIO HOPMa-
TUBHOM 0a3oii B o0nactu
WHXXEHEPHBIX U3bICKa-
HUW, TPUHIUIIOB IIPOEK-
TUPOBAHUS TEIIJIOIHEP-
TeTUYECKOT0 000py10-
BaHMS, JOIMYyCKAET CyIIle-
CTBEHHEIE OIINOKH, C
OOJBLINMH 3aTPYIHESHUSIMU
BBITIOJTHSIET CAMOCTOSITEIIb-
HYIO paboTy, OOJILIIMHCTBO
HPEIyCMOTPEHHBIX TPO-
rpaMMoif oOydenus yueo-
HbIX 33J[aHHI HE BBITIOJTHE-
HO.

B nenom ycnemsoe, HO He
CHUCTEMHOC BJIAICHUEC
HABbIKAMU HOPMATHUBHOM
0a30ii B 00J1aCTH UHXKe-
HEPHBIX U3BICKAHUH,
MIPUHITUTIOB TTPOEKTUPO-
BaHMS TEIJIOPHEPreTuye-
CKOro o0opy/10BaHus

B wmemom ycnemsoe, HO
coziep)Kaiiee  OTJEIbHBIC
MpOOENbl WU COTPOBOXK-
JAfOIIHeCs

OTACJIbHBIMHA OHII/I6K21MI/I
BJIaJICHUE HOPMATUBHOU
0a30ii B 00J1aCTH UHXe-
HEPHBIX U3bICKAHUN,
IIPUHIUIIOB ITPOEKTUPO-
BaHMs TEIUIODHEPIETU-
YeCKOro 000py10BaHMs

YcneniHoe 1 CHCTEMHOC
BJIaJIcHHEe HAaBBIKAMH HOP-
MaTHUBHOM 0a30ii B 001a-
CTH MH)KEHEPHBIX U3BICKa-
HUH, TPUHITUIIOB TIPOCK-
TUPOBAHUS TETIJIOIHEPre-
TUYECKOTO 000PYI0BaHM,
yMeHI/Ie HUX UCIIOJIB30BATH HA
NPAaKTUKE TP PELIEHHH KOH-
erTHBIX 3aga4.

1.2.3 IlIkajaa ouneHUBAHUA

YpoBeHb JOCTHKEHUI

OrMeTKa B 5-0anbHOI mIKaie

3auTeHo/ HE 3aYTEHO




BBICOKMI «S»(0TIMYHO) 3a4TEHO

IPOJIBUHYTHIN «4»(xopo1ro) 3a4YTEHO

IIOPOrOBBIN «3»(y1OBIETBOPUTEIILHO) 3a4TEHO
HIKE IOPOrOBOTO «2»(HEyJOBJIETBOPUTEIBHO) HE 3a4TEHO

0T




2. TumnoBble KOHTPOJIbHbIE 3aJaHUs WJIM HHbIe MaTepHAJbl, He00XOAUMBIE JIsl
OLIEHKH Pe3yJIbTATOB OCBOEHHSI 00Pa30BaTeIbHO MPOrPaMMBbI

THUITIOBBIE 3ATAHUSI IS TIPOBEJEHUSA ITIPOMEXYTOYHOM ATTECTAIIAN:

2.1.9x3amMeH

a) munoswvlie 6onpocwl K skzameny (llpunosicenue 1)
0) Kpumepuu OYeHUBaHUs
[Ipu ouenke 3HaHUI HA DK3AMEHE YUUTHIBAECTCS:

1. YpoBeHb chOopMUPOBAHHOCTHKOMIIETEHIIUH.

2. YpoBeHb YCBOCHHUSI TEOPETHUECKUX MOJTOKEHUN TUCIUILIHHBL, IPABHIBHOCTH (POpMY-
JMPOBKU OCHOBHBIX IMOHATUHA N3aKOHOMEPHOCTEHA.

3. YpoBeHb 3HaHUA (HAKTUIECKOTO MaTepraia B 00beMEnpOrpaMMBl.

Jloruka, cTpyKTypa ¥ rpaMOTHOCTh H3JI0KEHUSIBOIIPOCA.

4.
5. YMeHue cBsizaTh TEOPHUIO CIPAKTUKOM.
6.

YMmenunenenarb00001eHIS, BEIBOILI.

Nent
/n

Onenka

Kpurepum oueHkn

OTJIINYHO

OTBeThI Ha OCTABJICHHBIE BOIIPOCHI U3JIaratOTCs JOTUYHO, MTOCIIEe10Ba-
TEJIHO U HE TPEOYIOT JOTIOTHUTENIBHBIX MOsiCHeHUH. [101THO pacKpshI-
BaIOTCS IPUYUHHO-CIICICTBEHHBIE CBSI3U MEXK]Ty SIBICHUSIMHU U COOBITU-
ssmu. Jlenarorcss 000CHOBaHHBIE BHIBOIBL. JleMOHCTpUPYIOTCS TTyOOKHE
3HaHUA 0a30BBIX HOPMATHBHO-MIPABOBBIX aKTOB. COOII0IAI0TCS HOPMBI
JUTEPATYPHOU peyH.

Xopomo

OTBeThI Ha OCTABJICHHBIE BOIIPOCHI M3J1araloTCs CUCTEMaTU3UPOBAHO
U TI0CJIe10BaTeNbHO. ba30Bble HOPMATUBHO-IIPABOBBIE AKThHI UCIIONb-
3YIOTCSI, HO B HEIOCTaTOYHOM o0beMe. MaTepuall u3jiaraercs yBepeH-
HO. PacKpbITbl IPUYMHHO-CIIEICTBEHHBIE CBA3H MEXKIY SBJICHUSAMU U
COOBITHAMHU. JIEeMOHCTpUPYETCSl yMEHHE aHATM3UPOBaTh MaTepuall,
OJIHAKO HE BCE BBIBOJIbI HOCAT apTyMEHTHPOBAHHBIN U JI0Ka3aTeIbHBIN
xapakTep. Co0Jt01at0TCsl HOPMBI JIUTEPATYPHOH peyH.

Y 10BIIETBOPUTEIEHO

JlomyckaroTcs HapylIeHHsI B TIOCIIE0BATENbHOCTH U3J10KeHus. FMe-
IOTCSl YIIOMUHAHMSI 00 OTJeNbHBIX 0a30BBIX HOPMATUBHO-TIPABOBBIX
akTax. HenmoyiHO packpsIBarOTCs MPUIMHHO-CIICCTBEHHBIE CBSA3H
MEX]y ABJICHUAMHU U COOBITUAMU. [IeMOHCTPUPYIOTCS OBEPXHOCTHBIE
3HaHUSA BOIIPOCA, C TPYAOM pelIatoTCs KOHKPETHBIE 3a1auu. Mmerorces
3aTpyAHEHUS ¢ BBIBOAAMHU. J[0IyCKarOTCS HApyLICHUS HOPM JIUTEpa-
TYPHOHU peyH.

HeynosnersopurensHo

Marepuan u3naraercsi Herocjue10BaTeIbHO, COMBUMBO, HE MPeICTaBIIsA-
€T OIPEJEIICHHON CHUCTEMBI 3HaHUM N0 aucuuiuHe. He packpbeiBaroTcs
MPUYMHHO-CJIEICTBEHHBIE CBSA3U MEX/Y SIBJICHUSAMHU U coObITUsIMU. He
MIPOBOJINUTCS aHAIN3. BBIBOJIBI OTCYTCTBYIOT. OTBETHI Ha JOMOJIHUTEIb-
HBIE BOIPOCHI OTCYTCTBYIOT. FIMEIOTCS 3aMETHBIE HAPYILLIEHUs HOPM JIH-
TEepaTypHOU peun.

2.2. 3auer

a) munogvie sonpocwl k 3auemy (llpunoxcenue 2);

6) Kpumepuu oyeHuBaHus
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IIpu ouieHKe 3HAHMI HA 3a4E€TE€ YUUTHIBACTCS:

1. YpoBeHb c(hOpMUPOBAHHOCTH KOMITETECHIIUH.

2. YpoBeHb YCBOCHHUS TEOPETUUECKUX TOJIOKEHUI TUCIUIUIMHBL, TIPAaBUIIBHOCT (hOPMYIUPOBKH
OCHOBHBIX MTOHATHH ¥ 3aKOHOMEPHOCTEH.

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

4. Jloruka, CTpyKTypa ¥ rpaMOTHOCTb HU3JIOKEHHUS BOTIPOCaA.

5. YMeHue cBsA3aTh TEOPHUIO C MPAKTUKOM.
6. YMeHue aenath 0000IIEHNS, BEIBOIBI.

OneHka

Kpurepun oueHkun

OTianaHO

OTBeThI Ha [TOCTABJIEHHBIE BOIPOCH N3J1aratoTCsl JIOTHYHO, TIOCJIEA0BATEIbHO U
He TpeOyIOT AOTOIHUTEbHBIX MOsiCHeHUH. [101HO packpbIBaIOTCS MPUIMHHO-
CIICZICTBEHHBIE CBS3U MEXAY SBJICHUSIMH U COOBITHAMU. lenaroTcss 000CHOBaH-
HBIE BBIBOJIBL. J|eMOHCTPHUPYIOTCS ITyOOKHE 3HAaHHUS 0a30BBIX HOPMATHBHO-
paBoBbIX akToB. Co0II0ar0TCsl HOPMBI JIMTEPATYPHON PEUH.

Xopowo

OTBeTHI Ha IOCTABJICHHBIE BOIIPOCHI U3JIararoTCA CUCTEMATU3UPOBAHO U I10-
CJIeI0BaTeIbHO. bazoBble HOPMATHBHO-TIPABOBBIE AKTHI UCTIOIB3YIOTCS, HO B
HEZ0CTaTOYHOM 00BbeMe. MaTepuai uznaraercsi yBepeHHo. PackpbITsl pu-
YWHHO-CJICACTBCHHLBIC CBA3HU MCKAY SABJICHUAMU U COOBITHUSIMU. I[GMOHCTpI/Ipy-
€TC4d YMCHHUEC aHAJIM3UPOBATh MaT€pUajl, OAHAKO HC BCC BBHIBOJbI HOCAT apry-
MEHTHPOBAHHBIN U JOKa3aTeNbHBIA XapakTep. CoOMI0Iat0TCs HOPMBI JINTEpa-
TYPHOH peUHu.

Y 10BIETBOPUTENBHO

JomyckatoTcst HapyIeHHsl B TOCIeA0BaTeIbHOCTH U30xkeHus. FimeroTcs
YHOMHHaHUS 00 OTIETIbHBIX 0a30BBIX HOPMATUBHO-TIPABOBBIX akTax. HemonHo
PacKpBIBaIOTCS] IPUYMHHO-CJICACTBEHHbIE CBSA3U MEXAY SABJICHUSMH U COOBITH-
sIMH. J[eMOHCTPUPYIOTCS IOBEPXHOCTHBIE 3HAHUS BOIIPOCA, C TPYJOM pella-
I0TCA KOHKpETHBIE 3a/1aul. FIMeroTcst 3aTpyiHeHHs ¢ BhIBOAaMHU. JlomycKaroT-
Cs1 HApYIIEHUs] HOPM JIMTEPATYPHOH pEeUH.

HeynosnerBopureibHo

Marepuan nznaraercsi Herocjae10BaTeNIbHO, COMBUMBO, HE PEACTABIISET ONpe-
JIEJIEHHOW CUCTEMBI 3HAaHUH N0 JucUUIuIMHE. He packpbIBarOTCS IPUUUHHO-
CJICZICTBEHHBIE CBSI3U MEXAY SABJICHUAMH U coObITHAMU. He nmpoBoauTcs aHa-
1m3. BeIBoJBI 0TCYTCTBYIOT. OTBETHI Ha TOTOJTHHUTEIBHBIE BOIIPOCHI OTCYT-
CTBYIOT. MIMeroTCs 3aMETHBIE HAPYLIEHUSI HOPM JIMTEPaTypHOH peuu.

3auTeHo

BricTaBnsercs IIpu COOTBETCTBUHU ITapaMETpaM BKSaMeHaHHOHHOﬁ IIKaJIbI
Ha YPOBHAX «OTJIIMYHO», «XOPOLIO»,
«YAOBJICTBOPUTCIIBHO».

He 3auteno

BricTaBnsercs nmpu COOTBETCTBUH apaMeTpaM 3K3aMEHAIIMOHHOM MKl Ha
YPOBHE «HEYIOBIETBOPUTEIHLHON.

2.3 KypcoBoii npoekT

a) 3aoanus xk kypcoeomy npoexmy (Ilpunoscenue 3);

0) Kpumepuu oyeHu8aHus

[Ipu onieHKe 3HAHUI KypCOBOIO IMTPOEKTA YUYUTHIBACTCSA:

1. YpoBeHb chOpMUPOBAHHOCTH KOMIIETEHIIUH.

2. YpoBeHb YCBOEHUS TEOPETHUECKUX MOJIOKEHUN AUCIUIIIIMHBI, TPAaBUIBHOCTD (POPMYJIU-
POBKH OCHOBHBIX IIOHATUI U 3aKOHOMEPHOCTEM.

3. YpoBeHb 3HaHMS PAKTUYECKOTO MaTepHalia B 00beMe IPOrpaMMBl.

4 Jloruka, cTpyKTypa ¥ rpaMOTHOCTb U3JI0KEHHUS BOIIPOCA.

S. YMeHue cBA3aTh TEOPHUIO C IPAKTUKOM.

6 VYMenue nenats 0000IIEHNS, BEIBOIBL.
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Onenka

Kpurtepun ouenkn

3

OT1anaHO

BBICTABJISICTCSI CTYACHTY, KOTOPBIH:

MOKA3bIBACT BCECTOPOHHEE U TITyOOKOE OCBEIeHHEe U30PaHHOM TEMbI B TECHOM
B3aMMOCBSI3U C TIPAKTUKOH, a TAK)KEe YMEHHE PadO0TaTh C pa3TUYHBIMHA BUJAMHU
HMCTOYHHUKOB, CHCTEMAaTH3HPOBAaTh, KJIAaCCU(UIINPOBATH, 0000IaTh MaTepral,
(hOpMyJIMPOBATh BHIBOBI, COOTBETCTBYIOIINE MOCTABICHHBIM IICIISIM.

Xoporio

BBICTABIISIETCS CTYIEHTY, KOTOPHIil:

oOHapyXHBaeT IiTyOOKHe 3HAHUS TI0 MTPESIMETY U BJIAJICCT HABBIKAMK Hay4-
HOT'O HCCIIEIOBAHUSA, HO MIPU ITOM UMEIOTCS HE3HAYUTEIbHBIE 3aMEeUaHUs 110
COZIepKaHUI0 PadOTHL, TIO MPOIEAYPE 3AUTUTHI (CTYEHT HE MOXET JaTh ap-
TYMEHTHPOBAHHO OTBETHI Ha BOMIPOCHI).

YJIOBJ'ICTBOpI/ITCJ'H)HO

BBICTaBIISICTCSI CTYACHTY, KOTOPBI:

HETIOJTHO PacKphIBAET Pa3/eibl IUIaHa, MMOCPEACTBEHHO BIIAJICET MaTepHa-
JIOM, IOBEPXHOCTHO OTBEYAET Ha BOIPOCHI, B IPOLIECCE 3aIIUTHI KypCOBOH
paboThl; OTCYTCTBYIOT apryMEHTHPOBaHHbBIE BEIBOJIBI, Pa00Ta/MPOEKT HOCUT
pedepaTuBHBIA XapakTep.

HeynosnerBopurensHo

BBICTABIIICTCS CTYACHTY, €CJIH YCTAHOBJCH aKT HECAMOCTOSATEIHHOIO BBITOJI-
HEHUS pa0OThI, UMEIOTCS MTPUHIIUITHANILHBIC 3aMEUYaHMs 110 MHOTHUM TapaMeT-
pam, coJiepKaHue HE COOTBETCTBYET TeME, IOMYIICHbI IPyOble TCOPETUUCCKUE
OIINOKH.

0)

Jay.

THUITOBBIE 3ATIAHUSA JIs1 TPOBEAEHUSA TEKYIIEI'O KOHTPOJIA:

2.4 KontpoJbHasi padora

munosvie 3a0anusi K KOoHmpoavhot pabome (Ilpunosicenue 4)

Kpumepuu oyeHusarnus

Boinonusiercs B nucbMeHHOM ¢opMme. Ilpu onieHke paboThl CTyJ€HTa YUUTHIBACTCS:
1. IlpaBunpHOE pacKphITHE COAECPkKAHMSI OCHOBHBIX BOIIPOCOB TEMBI, IPABUIILHOE PELLEHUE 3a-

2. CaMOCTOSITENbHOCTD CYXKACHUHN, TBOPUYECKHM MOJIXOMA, HaydYHOE OOOCHOBAaHHE pacKpbiBae-
MO TpOOIEeMBI.
3. IlpaBUIbHOCTH MCHOJB30BAHUS LUTAT (€CIIM LUTATa MPUBOJUTCS JOCIOBHO, TO HAJO B3ATh
€€ B KaBbIUKM U yKa3aTh UCTOYHUK C yKa3aHHEM (aMWINU aBTOpa, Ha3BaHUs MPOU3BEACHUS, MECTA U
ropojia u3JlaHusi, ToMa, 4yacTu, naparpaga, CTpaHuIbl).

4. Hannuune B KOHIIE paOOTHI MTOJIHOTO CIMCKA JINTEPATYPHI.

Ne Ouenka Kputepun onenku

n/n

1 OTnuuHO CryneHT BoIOHWI paboTy 6e3 OMMOOK 1 HEJT0UYETOB, JOMYCTHII He Ooee
OJIHOTO HeJl04eTa

2 Xoporio CTyneHT BBITOTHIIT paboTy MOTHOCTEHIO, HO JIOMYCTHUI B Hel He 6oee
0JIHOH HerpyOoi OIMOKM U OJHOTO HEAoYeTa, WK He OoJiee IBYX HEAO-
YEeTOB

3 VY 10BIIETBOPHUTEIBEHO CTyJIeHT PaBUIILHO BBIITOJTHHI HE MEHEE ITOJIOBUHBI PA0OTHI HITH JIOITY-
cTui1 He Oornee IBYX rpyObIX omMOOK, Ui He OoJiee oHO rpy0oii U oa-
HOU HerpyOoii oKMOKK 1 OTHOTO HEJ04eTa, WK He Oosiee IByX-Tpex He-
rpyObIX OMUOOK, MK OJHON HETPyOO OMMOKH U TPeX HEJOYETOB, HIIN
MPY OTCYTCTBHUHU OHIMOOK, HO MPH HAIMYWH YETHIPEX-TISITH HEJJIOYETOB,
IJIOXO 3HAET MaTepHall, JONYCKaeT UCKaKeHHE (aKTOB
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CTyIeHT TOIMyCTHIT YHCIIO OMTHOOK M HEJIOUYETOB IIPEBOCXOIAIIEE HOPMY,
MIPH KOTOPOI MOKET OBITh BEICTABIICHA OICHKA «3%, WU €CITU MPaBUIBHO
BBITIOJTHHJI MEHEE TIOJIOBHHBI Pa0OTHI

BrimonmaeHo npaBuisHO He MeHee 50% 3amanuii, paboTa BBITIOTHEHA TT0
CTaHJAPTHOMN MIIH CAMOCTOSITEIBHO Pa3pab0oTaHHON METOIUKE, B OCBEIIIe-
HUU BOIIPOCOB HE COJICPIKUTCS IPYOBIX OMUOOK, TI0 X0y PEUICHUS Cela-
HBI aPTYMEHTUPOBAHHBIC BBIBOJIBI, CAMOCTOSITEILHO BBITOTHEHA Tpadude-
CKasi 9acTh paboThI

4 HeynosnerBoputensHO
5 3auTeHo
6 He 3aureno

CTyneHT He CIpaBUIICS C 3aJjaHreM (BBIITOJITHEHO MPaBUIbHO MeHee 50%
3aJjaHusl BApUAHTa), HE PACKPBITO OCHOBHOE COAEPKaHHE BOIIPOCOB, IMeE-
I0TCsI TpyOble OLIMOKHY B OCBELICHUH BOIPOCA, B PELLICHNH 3a/1a4, B BbI-
NOJIHEHUH IpadMuecKOr 4acTH 3aJaHus U T.1., @ TAKXKE BBIIIOJHEHA HE
CaMOCTOSITEIIBHO.

2.5. 3amura JadopaTopHOii padoThI

a)  Temamuka nabopamopuvix pabom (Ilpunoscenue 4)

6) Kpumepuu oyeHUBaHuUs

[1pu oreHke 3HaHUWIT Ha 3anIUTe T1a0OPATOPHOM PabOTHI YUYUTHIBACTCS:
1. YpoBeHb CHOPMUPOBAHHOCTH KOMITCTEHIIHH.
2. YpOoBeHb YCBOEHHS TEOPETUYECKHUX IOJIOKECHUH JUCIHUILTUHBI, TMPAaBUIBHOCTD (OPMYITH-
POBKH OCHOBHBIX IOHSITUH M 3aKOHOMEPHOCTEH.
3. YpoBeHb 3HaHUA (HaKTUUECKOr0 MaTepraia B 00beMe NpOorpaMMBbl.

4. .HOFI/IKa, CTPYKTYpa U I'paMOTHOCTB U3JIOKCHUA BOIIPOCA.

5. YMeHue cBsA3aTh TEOPUIO C IPAKTUKOMN.

6. YmMmenue nenath 0000IIECHHS, BEIBOJIBI.

Ne Onenka

Kputepun onenkn

3

1 OT1inyHO

CryneHT npaBWIBHO Ha3bIBAET METOA UCCIIEIOBAHUS, IPABUIILHO HA3bIBAET
nprudop, IPaBUIIBHO IEMOHCTPUPYET METOJUKY HCCIEIOBAaHUS /U3MEPEHUs,
MIPABUJIBHO OIICHUBAET PE3yJIbTaT.

2 Xoporro

CTY):[GHT IMPaBUJIBHO HA3bIBACT METO UCCIICAOBAHUA, IPABUIIbHO HA3bIBACT
HpI/I60p, A0IMyCKacT CANHUYIHBIC OIIMOKH B ACMOHCTpal MCTOAUKH UCCIIC-
JOBaHUA / HN3MCPCHUS U OLICHKE €ro pe3yJIbTaTOB

3 Y IOBIETBOPHUTEIBEHO

CTyneHT HepaBUWIIbHO Ha3bIBAET METOJI UCCIIEOBAHUS, HO TIPH 3TOM JIaeT
NpaBUIIbHOE Ha3zBaHMe pubopa. JlomyckaeT MHOKECTBEHHBIE OIIMOKH B Jie-
MOHCTPALMK METOIUKHU MCCIICAOBAHNS /U3MEPEHHS U OLICHKE ero pe3ybTa-
TOB

4 HeynosnerBoputensHo

CTY):[GHT HCIIPaBUJIBHO HA3bIBACT METO/ UCCIICAOBAHUA, JAa€T HEIIPABUIIbHOC
Ha3BaHUC an/I6opa. He moxer MMPpOACMOHCTPHUPOBATL METOAUKY UCCIICI0BA-
HUS / HU3MCPCHUS, 4 TAKKC OLUCHUTDH PC3YyJIbTAT
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3. Metoanueckue MaTepUHaJibl, OMNpeaeasioniie NPouelypbl OUEHUBAHWSI 3HAHWUH, YMeHMH,
HABBIKOB, XapPaKTEePU3YOIINX 3Tanbl GopMUPOBaAHUS KOMIIeTEHIIUIT

[TockonbKy yueOHasi IUCHUILTMHA TPU3BaHa (OPMHUPOBATH HECKOIBKO JECKPUIITOPOB KOMIIE-
TEHLMH, MPOLEAYpa OLIEHUBAHUS peaIU3yeTCs II0ATAIHO:

1-ii 3Tan: oueHMBaHUE YPOBHS JOCTHKEHUS KaXKIOTO U3 3aIJIAHMPOBAHHBIX PE3yJIbTATOB 00Y-
YEeHUsl — JIECKPUIITOPOB (3HAHMHM, YMEHUH, BIAaJEHUN) B COOTBETCTBUM CO LIKAJIAMU U KPUTEPUSIMH,
ycTaHoBiIeHHbIMU MaTpuuei komnereHuui OOII (mpunoxkenne k OOIT). DkcniepTHON OLEHKE MPEno-
JlaBatessl MOAJIeKaT YPOBHU C(HOPMUPOBAHHOCTU OTIENIBHBIX JECKPUIITOPOB, /Ul OLIEHUBAHUS KOTO-
PBIX IpeJHA3HAYEeHA JaHHas OLEHOYHAs IpOoLEeAypa TEKyLIero KOHTPOJIS WIM IIPOMEXYTOUHOM arTe-
CTAallUU COIVIACHO MAaTpHIE COOTBETCTBHUS OLEHOYHBIX CPEJICTB pe3yjbTaTaM OOydYeHHUs IO AUCLH-
IUIMHE.

2-3Tal: MHTErpajbHas OLEHKAa JOCTHXKEHHMs OOydYarolIMMCs 3allJIAaHHPOBAHHBIX PE3yJbTaTOB
00y4eHHs 10 UTOTaM OTJIEIbHBIX BUJIOB TEKYILIEI0 KOHTPOJISI U IPOMEKYTOUHOM aTTECTALIUH.

XapaKTepHCTI/IKa NMpoueayp TEKyUero KOHTpoJis u l'[pOMe)KyTO‘-IHOﬁ aTrTeCcTalm 1o J1uCum-
IJIMHE

[lepuonuyHoOCTh U
Crioco0 y4yeTa uHIAUBUTY-
Haumenoanue one- crioco0 mpoBezie- | Bumbl BcTaBmsieMbIx N
Ne QIBHBIX TOCTIDKCHUH 00Y-
HOYHOI'O CpEeLCTBa HHS IPOLIENYPBI OLIEHOK
YaIOINXCS
OLICHUBAHUS
Pa3 B cemectp, no
BenomocTs, 3aueTHas
OKOHYaHWUH HU3Y-
1. 3auer 3a4TEHO/HE3aUYTCHO | KHIKKa, ydeOHas KapTOuKa,
YCHUS JUCLIUAIIIM-
opT¢hoIno
HBI
Pa3 B cemectp, no
. BenomocTs, 3aueTHas
okonuanuu usy- | Ilo marubannpHOIM
2. Dx3ameH KHIDKKA, ydeOHast KapTouKa,
YeHUS TUCIUILIIN- IKaje
noptdomnmo
HBI
Pa3 B cemecTp, no
o Benomocts, 3aueTHas
. OoKOoHYaHuu u3y- | llo maTHOaIIEHOM
3. KypcoBoii nmpoekt KHIDKKA, ydeOHasi KapTouka,
YeHUS AUCIUILIU- [IKaJIe
noptdonmo
HBI
Pa3 B cemect o
P> | Mo naru6anmsroit
110 OKOHYaHUH JKypHaJ yCIIEBAEMOCTH
3 KonrponbHas pabora HIKajie u
WU3yYECHUS TUC- MpenoaaBaTes
3a4TEHO/HE3auTEHO
LUIUIMHBI

Y noBNeTBOPUTENbHAS OI[CHKA MO TUCIUILIAHE, MOXKET BBICTABISITHCS U MPH HEMOIHON cdop-
MHPOBAHHOCTH KOMIIETEHIIUN B X0J/I€ OCBOCHUS OTIAEIHHON YUEOHOU TUCIUIIIUHBI, €CITU UX (GOPMHPO-
BaHUE TMPEINOoaraeTcs MpoJoKUTh Ha OoJiee MO3IHUX dTanax OoOy4YeHHs, B XO/€ U3YUYEHUS APYTUX
y4eOHBIX TUCIUIUIVH.
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14.

15.
16.
17.

Ilpunoscenue 1
Tunosbie BONPOCHI K IK3aMEHY
OIIK-2 (3uaTp)

. UcTouHuKM SHEPTUM 17151 KOTETBHBIX YCTAHOBOK.

. MaTepuanpHbIi OallaHC MpoIiecca TOPSHHSI TOTUIHBA.

. MarepuanbHbIii 0ajJaHC HarpeBaeMon CpeJIbl.

. O01ree ypaBHEHHE TEIUIOBOTO OaiaHca KOTIIa.

. Termuiora, nmosje3Ho 3aTpaurBaeMasi Ha pou3BOACTBO napa. Pacxon Tormsa u KII1J] kotia.
. [ToTepst TEMIOTHI € YXOAAIIMMHU Fa3aMH.

. [loTepst TEMIOTHI OT XMMHUYECKOI HETIOTHOTHI CrOPaHHUsI.

OIIK-2 (ymeTn)

. IloTeps TEIIIOTHI OT MEXAHUYECKOM HETIOIHOTBI CTOPAHMS.
. [loTeps TEIIOTHI OT HAPYKHOTO OXJIAXKICHMUS.

10.
11.
12.

[Toreps TemnoTsl ¢ GU3NYECKOHN TEIUIOTOHN UIAKOB U IpyTUe MOTEepH.
3asucumocts KII/I koTna ot Harpysku.
OKcepreTuueckuil 6ajaHc KoTia.
. Knaccugukanus Tonok.
[Tokazarenu paboOThl TOMOYHBIX YCTPOMHCTB.
OIIK-2 (Bi1aaeTsb)
Tonku, KnaccuuKanms ropeok st ra3000pa3HOro TOIUINBA.
Cxuranue razoo0pa3zHoro TOIUIMBA.
DKcIuTyaTanus ra30BbeIX TONOK. [IpegoTepamienne o0pa3oBaHust 1 YMEHBIIIEHHE BPEIHBIX BHIOPO-

COB.

18.
19.
20.
21.

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

29.
30.
31.
32.
33.

Oco0eHHOCTH pacuyeTa ra30BbIX TOPEIOK U TONOK.
CxeMbl pacnibUIeHH KUAKOIO TOIUIMBA. Ma3yTHbIe (POPCYHKH.
KomOuHupoBaHHbBIE ra30Ma3yTHBIE TOPEIIKH.
Tonku A CKUTaHUS KUAKOTO TOIUIMBA. DKCIUTyaTalysl TOMOK.
IIK-2 (3HaTh)
Knaccugukaius cioeBbIxX TOMOK.
XapakTepucTUKa Mpolecca rOpeHus: TBEPIOTro TOIUIMBA B INIOTHOM CIIOE.
Tonku Ans CKUTaHUs TBEPJIOTO TOIIIMBA B IUIOTHOM CJIOE.
He mexaHM3MpoBaHHBIC U MTOyMEXaHHUECKUE TOTIKH.
MexaHn4ecKue TOIKH.
Cemnapatyst 1 IpOMBIBKA Mapa.
ToNKHU ¢ KUIIAIIEM CIIOEM.
IK-2 (ymeTn)
Cxuranue razoo0pa3Horo TOIUIMBA.
Br160p CIT0EBBIX TOITOK ¥ OCHOBBI UX pacyera.
OCOOEHHOCTH CHKUTAHUS TBEPAOIO TOIUIMBA B MBUIEBUAHOM COCTOSHUM.
OCHOBHBIE CXEMBI TBUICTIPUTOTOBJICHUSI.
OCOoOEeHHOCTH TOPEHUS YTOJIBHOM MBLIH.

34. ITputeyroabpHbIE TOPEIIKH.

35.

Tonku 115t COKUTaHus YrOJIbHOM MBLIH.
IIK-2 (B1ageTn)

36. BLI60p " paCYCTHBIC XapPAKTCPUCTUKHU TOIIOK IJId CKUT'AHUA erJ'IBHOﬁ TIBbLJIN.

37.
38.
39.

TemmooOMeH B TOIKE.
Pacuyer TeruiooOMeHa B TOLKE.
TeHJ’IOO6MeH B KOHBCKTHUBHBIX HOBerHOCTHX HaneBa.

40. Pacuet TermmooOMeHa B KOHBEKTHBHBIX MOBCPXHOCTAX HArpeBa.

41.
42.
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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 ruponnHaMuyeckoi HaJle)kKHOM paboThl 3JIEMEHTOB KOTJIA.
. I'mppoaunammnyeckas XapakTepUCTHUKA UCIIAPUTENBHBIX CUCTEM.

. 'maponrHaMuka KOTJIOB € €CTECTBEHHOM LIUPKYIISLHUEH.

. I'mppoauHamMuka nIpsMOTOYHBIX KOTJIOB.

. I'mapoauHamuka KOTJIOB C IPUHYIUTEIbHON IUPKYJISLACH.

. CucreMsbl ra30BO34yIHOTO TPAKTa KOTJIA.

. AdpomHaMHKa TBIMOBOM TPYOBI.

OIIK-2 (ymeTn)
Br160p BeHTHIIATOpA U IBIMOCOCA.
OO6pa3oBaHre HaKUIEH 1 TpeOOBaHUE K MUTATEILHON BOJIE.
Bonusiit pexxum kotina. 53. Cenapanus U poMbIBKa napa.
XapakTepucTUKa TEIUIOBOM CXEMbI KOTJIA.
TemmnepaTypa npoyKTOB CrOpaHUS HA BBIXOJIE€ U3 TOIKH.
TemoBocnpusiTUE B HCTIAPUTENILHOM crCcTeMe YKOHOMai3epe, maporeperpenarere.
[Tonorpes Bo3ayxa, pacooKeHHE BO3IyXOMOI0TpeBaTEIs.

OIIK-2 (BaaxeTnb)

TemnepaTtypa yXoIs1IuX ra3os.
[IpuMeps! TEIUTOBOM CXEMBI KOTJIA.
TennoBsle cxembl KOTeNbHOU. 61. KOHCTpYKIIMU U TUIIBI KOTJIOB.
DKCIUTyaTaus KOTJIOB.
DKCIUTyaTalusi OTONUTENbHOU KOTEIbHOMN
Br16op BeHTHIIATOpA U IBIMOCOCA.
KoHcTpyKInu ucnapuTenbHbIX TOBEPXHOCTEH HArpena.

IIK-2 (3HaTh)
KouncTpykiinu u Ha3HaueHUeE maporneperpeBaresiei.
PerynupoBanue temrepaTypsl napa.
KoHcTpyKkinm 3x0HOMan3epos.
KoHcTpyknnm Bo3ayxonogorpeBaresnei.
Pexomenaaimu no METOAMKE TEIJIOBOTO pacyeTa KOTJa.
Mertamt v MPOYHOCTh FIEMEHTOB KOTJIA.
AOGpa3uBHBII U3HOC, KOPPO3HS 3arPSI3HEHUS U OYMCTKA MTOBEPXHOCTEH HarpeBa KoTia.

IK-2 (ymeTn)
CogepxaHrie BpeAHBIX BHIOPOCOB B MPOYKTaX CrOPaHUsI KOTJIOB.
3onoyaaneHue.
OuucTKa NPOAYKTOB CTOPAHHUSI OT OKUCIIOB CEPHI.
OuncTKa NPOAYKTOB CTOPAHUs OT OKHUCIIOB a30Ta.
TemmnepaTypHble HAOPbl HA KAXIYI0 KOHBEKTUBHYIO TOBEPXHOCTh HAarpeBa
Touka pocsl U €€ BIUSHHUE Ha TEIJIOBOM pacyeT KOTJia
TemnepaTypa razoB Ha BbIXOJE U3 TOMKHU

IIK-2 (B1ageTn)

BnusiHue B1aXXHOCTH Ha pacuer KoTja
Hessizka TeruioBoro 6ananca 1mo CTymneHsM pacdera
OO01mas HeBsI3Ka TEIIOBOro OaaHca
KonngecTBO MpoayBOYHOM BOJBI IPH MPOBEIECHUHN TEIIOBOTO pacyeTa KOTiia
[IpsiMOTOUYHBIE KOTJIBI KaK MEPCHEKTHUBA PA3BUTHUS IPOMBILUIEHHOTO YHEPTreTUYECKOTO MAITMHO-

CTPOCHHS
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Ipunoowcenue 3
3ajanne K KypcoBOMY NMPOEKTY

KypcoBoil ImpOEKT BBINOJNHSAETCA IO 3aJaHMIO, BBIIABa€MOMY IpenojasareneM. B mpoekre:
U3YYal0TCsl XapaKTEPUCTUKU KOTJIA-TIPOTOTUIIA U €r0 KOHCTPYKIUS, YCIOBUS IKCIUTyaTallu; yTOYHS-
IOTCSl XapaKTePUCTUKH 3a/1aHHOTO TOIUIMBA, CIIOCO0 €ro CXKUraHus, TEMIepaTypa ropsayero Bo3ayxa u
K03 uLMeHT ero u30bITKa B TONKE; PACCUUTHIBAIOTCS SHTAIBIUS MPOAYKTOB CTOPAaHUS JUISI BCErO
ra3oBOro TpaKTa KOTJIA; BEIYUCIIAIOTCS MIOTEPH TEIUIA ¢ yXOAAIUMU Ia3aMH,

KIIJ] xoTnoarperata u pacxoj TOILIMBA; IPOU3BOAUTCS pacuéT TEIJIOOOMEHA B TOMOYHOU Ka-
Mepe; MPOU3BOIUTCS pacd€T KOHBEKTUBHBIX NOBEpXHOCTEN Harpesa; onpenensercs KIIJ[ xotioarpe-
rara (1o npsMomy OayaHCy); MPOU3BOAMUTCS CPABHEHHUE MOJyUYECHHBIX XapaKTEPUCTUK MPOEKTa C Ipo-
TOTUIIOM U Ja&TCsl O0BSICHEHNE UMEIOIINXCS PAa3JIMUMi; BBIIOIHAETCS a3pOJIMHAMUYECKUI pacyér ra-
30BOT0 U BO3AYIIHOI'O TPAKTOB KOTEJILHOTO arperara, ruJipaBIndecKiil pacy€T KOHTypa LUp KyJIALuu
IIapOBOT0 KOTJIA.

PexoMenayemsrii 006EM KypcoBoro npoekta — 60...80 ctpanui (¢hop- Mat A4), ipu 3TOM pac-
YETHBIE IaHHBIE CBOASTCA IO BO3MOXKHOCTU B TAaOJUIIBI U TpapUKH Ul 00eclieYeHns MaKCUMalbHON
KOMIIAaKTHOCTH Pacu€THO- NOSICHUTEIbHON 3alIUCKU. Pacy€ThI BBINOIHAIOTCS € NCIOJIb30BaHnEM DOBM.
[1o 3aBepiieHuI0 pacyéToB HEOOXOAMMO BBIITOJIHUTH I'pa)UUECKYIO YAaCTh MPOEKTA.

PexomMeHnayeMblii 00bEM pa3aesioB NPOEKTA

Paznen mpoekra O0Bém, %
1. Onrcanne KOHCTPYKIIMU KOTIIa 8
2. Pacy€r 00bEMOB U SHTAIBIINU IIPOYKTOB CrOpaHus, noctpoeHue H-t- )
JarpamMmmbl

3. CocraBliieHH€ TEIJIOBOTO OajlaHca U OMpeIeJICHUE pacxoaa TOIJINBa 5
4. Pacuér Tonku 10
5. Pacuér KOHBEKTUBHBIX IOBEPXHOCTEN HArpeBa 10
6. AspoarHAMUYECKUN pacdéT 8
7. T'uapaBIudecKuii pacuaér 8
8. Pacyér TemnoBoi cxembl KOTENbHOU 8
9. Odopmienune pacu€THO-TIOSICHUTEIHFHOM 3aITUCKU 8
10. I'paduueckas yacth 30

BAPUAHTBI 3AJTAHUAM

JUJ1s BBIMTOJTHEHUSI TOBEPOYHOI'0 TEIJIOBOTO pacyéTa KOTJIoarperara cTyieHTaM Heo0X0AUMO BbI-
JIaTh CIEAYIOLUE UCXOIHbIE TaHHBIE:

— THI KOTJa;

~ HOMHHAaJIbHas MPOU3BOAUTEIBHOCTS;

— JIaBJICHUE Tapa;

— TemIepaTypa IeperpeToro napa;

— MECTOPOXJIEHHUE U MapKa TOIUINBA,

— TemrepaTypa NUTaTeIbHONU BOBI.

Yeprexu arperara, o KOTOPsIM MOTYT OBITh OTIpeJIeNIeHbl pa3Mephl TOMTOYHONW KaMephbl, IIIoIa-
T TIOBEPXHOCTEH HarpeBa OT/EIbHBIX 3JIEMEHTOB U UX KOHCTPYKTHUBHBIE IJaHHBIE (AMaMeTp TpyO, X
YHCIIO U PACTIONOXKEHHE, TPOJOJIBHBIM U NIONIEPEYHBIH 11ar, TPOXOIHbIE CEYEHHUS ISl IPOTYKTOB CrO-
paHus ¥ paboyeil cpenbl, pa3Mephl ra30X0/10B), CTYIEHTHI HAXOIAT CAMOCTOSTEIBHO.
BapuanTsl 3ajaHuii Ha BBIMOJIHEHUE KYPCOBOTO MIPOEKTa MpHUBeIeHb! B Ta0. 2 1 3. Homep Bapuanra
3a/laHus CTYJEHT MOJIy4aeT y MpenojaBaTes.
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1. 3agaHus HA NPOEKTHPOBaHUE NAPOBBIX KOTJIOB

S Boasnoi nap Temnepatypa
c% é [IpousBoau- JaBine- Temme- MUTATEJILHON TonamBo, MECTOPOXKACHUE
= = tenpHOCT D, | HuE P, parypa BOJIBI Ts, °C

A = T/4 MIla tin, °C

1 2 3 4 5 6 7

1 Masyt 40
MaJIOCEPHUCTBIN

2 o I'a3, CaparoB—MockBa

3 CF'.D 160 98 240 215 Yrousb, Jlonenkuii, JIP

4 § Yronb, Ky3nenknii, T

5 m [peBecuna

6 Masyt 40
CEpPHUCTBIN
I'a3, IlepBomanick—

7 CropoxeBka

) 320 13,8 560 230 Yroms,
ITogmockoBHBIN, B2
VYroius, BopkyTuHckoe

9 MecTopoxaeHue, K

10 MoTOpHOE TOIIIUBO

1 7

11 Masyt 40
BBICOKOCEPHHUCTBIH

12 ["a3, bpsiuck—MockBa

13 VYronb, bepe3oBckoe
MecTopoxkaeHue, b2

14 Vronw, Azelickoe
MecTopoxaeHue, b3

15 ConstpoBoe Macio

16 Masyt 100
BBICOKOCEPHHUCTBIH

17 I"a3, Apuno—Ilepmp

18 VYrons, Hopunbckoe
mectopoxaenue, CC

19 Yrons, AprémoBckuii, b3

20 Topd

21 Masyt 100
CEpPHUCTBIN

22 I'a3, CraBpomons— ['po3-
HBIU

23 Vroms, JIunoserkoe
MeECTOpOXAeHue, /]

24 VYrons, Ypraasckoe
MeCTOpOXKAeHue, I’

25 S Jln3enpHOe TOMIMBO

26 g Masyt 100

S MaJIOCEPHUCTBIN
27 m I"a3, CtaBpomonb—
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MockBa

28 Vronb, CaxalnmHckoe
MeCTOpoXaeHue, /1

29 VYromnb, Canrapckoe
MeCTOpoXaeHue, J1

30 CraHigsl

31 Vroms ,
Yemaouucknii, b3

32 l'a3, byxapa—Ypan
VYrons, Upma-

33 BopoanHckoe MecTopox-
nenune, b2

35 VYromns,
Kwuzenosckuid, I'

Bomnpocsl K 3amuTe KypcoBOIro mpoeKkra
OIIK-2 (B1ageTn)

1. Xapakrepuctuku noreps Temia. [lorepu Temia oT HApyKHOI0 OXJIKICHUS U OXJIAXKICHHS ITaHeNei
1 0aJIoK, HE BKIIFOYCHHBIX B IUPKYJSIIHOHHYIO CHCTEMY
2. O0nacTh NPUMEHEHUS KOTENbHBIX yCTaHOBOK. KpuTepuu BbIOOpa THIIA KOTEIBHBIX YCTAaHOBOK
3. TerutoBO# pacdeT maporeHepaTopoB BOAOTPEHHBIX KOTJIIOB. OCHOBHBIE pACUETHBIC XapaKTCPUCTUKU
4. OcHoBHbIe onpeenenus. Haznauenue u kiaccudukanus BoJJOrpedHbIX KOTIOB
5. TeopeTnueckuii 1 ACUCTBUTEIBHBIN 00bEM BO3IyXa U MPOAYKTOB cropanus. Koaddumment u3obit-
Ka BO31yXa
6. Koncrpyxkius kotina. Hasnauenne u TpeOoBaHNs K KOHCTPYKTUBHBIM DJIEMEHTAM
7. Bpiciias u HU3ILAs TEIUIOTa CrOPaHus >KUAKOro Tormaa. CriocoObl onpeaeneHus
8. Knaccugukamnus u cpaBHUTEIFHBINA aHATN3 BHIOB TOTUTUBA KOTEIBHBIX YCTAHOBOK
XapakTepuCTUKH NTOTeph Tema. [lorepu Temna ¢ yxoasmumu ra3aMu
9. XapakTepuCTHKH TBEPOTO TOIUTHBA (30JbHOCTH, BIAKHOCTH, BHJIBI MAacC TOTLIIHBA)

IIK-2 (B1ageTs)
10. KT kotensHOTO arperata. [IpsiMoii u oOpaTHBII OanmaHChI
11. I'openue TommBa. XapakrepucTuku. [Iporecc ropenus Tomimaa
12. AspormHaMHYEeCKHE CXEMBI TOTIOK. XapaKTepUCTUKH TomoK. HazHauenue. O0macTh MprUMEHEHHS
13. XapakTepucTHKa KUAKOTr0 TOIUIMBA (BSI3KOCTh, TNIOTHOCTh, TEMIIEPATypa 3aCThIBAHUS, BCIIBIIIKA,
BOCIIJIAMEHEHHE)
14. Knaccudukanus METOI0OB CKUTaHUS TOIUIMBA
15. Xapakrepuctuka raz000pa3Horo TOminuBa (TOKCUYHOCTh, B3phIBAEMOCTH)
16. CocraB TBeporo Toruma. CoaepxkaHue U XapaKTepUCTHKA cOCTaBa TOIUIMBA. TeMmnepaTypa ro-
pEeHUS TOIJIMBA C YYETOM MPOLIEHTHOTO COJAEPKAHUS JIEMEHTOB
17. Beiciiast v HU3IIas TEMJIOTa CrOPaHus TBEPJOro TorumBa. CrocoOsl onpeienenus
18. XapakTepucTrku nmoteps Teruia. [lotepu Termna ¢ Gu3NIecKuM TeIIoM IuTaka
19. Beiciiast v HU3IIas TEMJIOTa CropaHus ra3oo0pasHoro Tormaa. CrocoOsl onpeeneHus
20. KoHCTpYKIIMS TOMOYHBIX YCTPOHUCTB. JIOCTOMHCTBA M HEJIOCTATKH
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TunoBble 3a1aHUsI K KOHTPOJbLHOH padoTte

3amauu U KOHTPOJIbHBIE BOIMPOCH K KOHTPOJBHOU padboTe
Onpenenuth pacueTHBI pacxoj] TOIUIMBA, MOJABAEMOr0 B TOIOYHYIO KaMepy HapoBOro
KOTEJIbHOTO arperara. Jlanusie nis pacuera 6epytcs u3 Tabmn. 1, 2 i KaXXa0ro BapuaHTa JaHHOU

Ipunoscenue 4
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3a/1a4m.
Bun TorumBa, 0o0beMbI MPOIYKTOB CrOpPaHUsS U BO3JyXa OINPENENSIOTCSA 10 MOCICTHEH
udpe mudpa.
Tabmuma 1
Hcxonuble faHHbIE K 3a7a4e
Bapuant bacceitn, Husmas Teopernueckuil | Teopernueckuit
(mocnenHsis | mectopoxaeHue |  Mapka TEIUIOTA 00BeM BO3/IyXa, 0o0beM Taza,
mudpa TOILINBA TOILJINBA CrOpaHusl, VO, M3/kr VO, M3/kr
mmdpa) Qi , kJx/kT
0 Ky3zneukwii jil| 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 " XK 18760 5,07 5,47
6 " KK 19850 5,39 5,78
7 ApKaraimHCKOe pi 19090 5,09 571
8 MuHnycuHCKHi pil| 20100 5,30 5,84
9 UepemxoBckoe I 17880 4,75 5,24
Tabmumna 2
JlomoTHUTETFHBIC UCXOIHBIC IAHHBIC K 3a/1a49¢
8 1 -~ 1 g !
NN LR N i S SI: ) o ] é < - — )
cBE(Ei |56 [55 |Z% g3 |fg |Z: |Ei|fEse
SSE|E0 (228|528 |52 P |50 By |5E&lEg |G
- = - - o - -
Scp|e5 |25 |E: 2|8 £|EE |28 |Eg giz|Ecfg.
=55 |cd [5~|2& ~ |[E§5 - |21 s |28 “lEF [2x¢%3
mEE |§3 I s E = 9 2E |28 |22 |2228¢8
= = E g = & = E S§ <& |E S N S g
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 (3HaTBb)

CxeMbl U IPUHLIUI ACHCTBUS BOAOTPYOHBIX KOTJIOB.
@DakTOpHI, BIUSAIONINE HA MOBHIIICHUE TEMIIEPATYPHI IEPErPETOTO Napa, U 3aa4u PeryIupoBa-
HUS TeMIIepaTyphl IEPETPETOro mnapa.
VYcnosus, OIpeeIAoIne MIPUMEHEHHE JIBYXCTYTIEHUATON CXEMBI
BKJIIOUEHUS BO3AYXOIOI0TpEBATEIS.
[TpeumyiectBa u HegocTaTKu T-00pa3HOI cXeMbl KOMIIOHOBKH.
Hanucars ypaBHEHUE TEIJIOBOTO Oamanca  JUII  TIOBEPXHOCTEH Harpesa
KOHBEKTHUBHBIX Fa30X0/I0B.

OIIK-2 (ymeTn)

CxeMbl ¥ IPUHIUI JeHCTBUSA Ta30TPyOHBIX KOTJIOB.
Kak Biuser noBsllIeHNE TAPAMETPOB 1apa Ha TEIUIOBYIO CXEMY KOTEJIBHOIO arperara?
XapaKkTepUCTUKU pabOThl KOHBEKTHBHBIX, IIUPMOBBIX U PAaJHALIMOHHBIX IapoIieperpeBaTeneil.
Jatb rpaduueckyro 3aBUCUMOCTh 1 00OCHOBAHHUE.
[TpeumymiectBa u HegocTatku [1-00pa3HOM cXeMbl KOMIIOHOBKH.
YpaBHeHue KOHBEKTHBHOI'O TEII000MEHa, UCIIOJIb3yEMOE UId  pacuera
HOBEPXHOCTEH HarpeBa KOHBEKTUBHBIX ra30X0/10B apOreHepaTopa.
OIIK-2 (Bi1ageTsn)

TornouHble yCTpOHCTBA KOTIOB, pabOTaIONIMX HA OMOTOIUIMBE.
Mertobl peryIupoBaHus TEMIIEpATypsl eperperoro napa. Cxembl yCTaHOBKH PEeryJisiTopa TeM-
nepaTypbl EPErpeToro napa U UxX BIUSHUE Ha HAJIS)KHOCTh ITapoIeperpeBaTess.
Ha3nauenue BOJSIHOrO 3KOHOMaii3epa U €ro 3Ha4eHue B MPOLIECcCe T'eHEepalru Mapa ¢ MOBbIIIe-
HueM naBieHusi. CxeMbl 1 KOHCTPYKTHBHOE BBINIOJIHEHHE BOASHBIX 3KOHOMAa3€epoB.
[TpeumymiectBa u HegocTatku U-00pa3HOM KOMIOHOBKY KOTJIOB.
Onpenenenue pacueTHBIX KO3 PHUIIHEHTOB TEeIUIoNepe1aun JUTISL
IOBEPXHOCTEH HarpeBa KOTEJIBHOI'O arperaTta.

IIK-2 (3naTs)
[Toxa3zaTh Ha cxeMax paszIu4yue MeXay KOTJoarperaraMu ¢ €CTECTBEHHOM LMPKYJISLUEH, MHO-
TOKPaTHOM NPUHYIUTEIBHON IUPKYJSIIUENH U IPAMOTOYHBIMHU.
[TapooOpa3yromiye MoBepXHOCTH B KOTJIOArperarax HU3KOro, CPEIHEro M BBICOKOTO JIaBJICHUS.
YeM BbI3BIBAETCS Pa3INYHOE KOHCTPYKTHBHOE O(OpMIIEHHE MapooOpasyloMIUX MOBEPXHOCTEH
Harpesa?
Bropuunseli neperpes napa. IIpomexyTouHble maponeperpeBaTesid, UX KOHCTPYKTHBHOE BbI-
nosiHeHue. [Ipu Kakux yciaoBUSIX OHHU SBIISIOTCA L€Ieco000pasHbIMU?
VYcnoBus, onpeensionye BHIOOp cXeMbl BKIIOUEHUsT BO3yXOI0J10- TPEBATENs: OAHOCTyIIeHYa-
TOH, ABYXCTYIIEHYaTOM «BpPACCEUYKy» JKOHOMAaM- 3epa M JBYXCTYIIEHUYATON «BIOJIyPACCEUKY»
HKOHOMaM3epa.
Omnpenenenne K03PPUIMEHTa TEINIOOTAAUN OT ra3a K CTEHKE JUIsl pacueTa pa3jNyHbIX MOBEpX-
HOCTEl HarpeBa KOTEJILHOT'O arperara.

IMK-2 (ymeTh)
CucreMbl MPSMOTOYHBIX KOTJIOArPeraTos.
YcTpoiicTBa M cXeMBI IAPOBOTO PErYJIMPOBAHUS TEMIIEPATYPBI IEPETPETOTO Mapa.
BopsHbie sKoHOMal3ephl KUIISIIEro U HEKUIISIIETo TUIa.
[IpenmyiiecTBa ¥ HEAOCTaTKH OAalleHHOM KOMITIOHOBKM KOTJIoarperara (C BOCXOJSIIUM IO-
TOKOM Ta30B U MHBEPTHON KOMIIOHOBKOM).
Omnpenenenne TeMnepaTypHbIX HAIOPOB B KOHBEKTUBHBIX IIOBEPXHOCTSAX HAarpeBa.

IIK-2 (Baagets)

[TapameTpsl mapa 1 uX BIUSHUE Ha paclpeiesieHrne TEIIOBOCIIPUATHUS B KOTJIoarperare.
KoHcTpykunu 1 cxembl peKynepaTUBHBIX BO31yXOIOJ0rpeBaTeel, UX MPEUMYIIECTBA U HEJO-
CTaTKH.
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3. YcrpoiicTBa U CXeMBbI TA30BOTO PETYIMPOBAHMS TEMIIEPATYPHI IIEPErPeTOro mapa.
4. Yewm onpenensieTcss mpoduiib maporeHepaTopa Majiol, CpeiHeld U OOJIBIION MOITHOCTH?
5. VYder ny4ucToro TeriooOMeHa Mpy pacyeTe KOHBEKTHUBHBIX TTOBEPXHOCTEH HarpeBa.



Ipunoscenue 5
TemaTtuka j1adopaTopHbIX padoT

Baagers (OIIK-2)
JlaboparopHast pabota Nel. HazHadueHne, KOHCTPYKIIUS U pab0Ta JIEMEHTOB TEILIOTEHEPUPYOIIEH

YCTaHOBKa.

LUH.
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JlaboparopHast pabota Ne2. OnpeienieHre 30IbHOCTH TBEPI0TO TOTUINBA.
JlabopaTopHas padota Ne3. OnpeneneHue BIaKHOCTH TBEPAOTO TOILIMBA.
Baaners (IIK-2)
JlaGopaTtopHas padota Ne4. OnpeneneHue JIeTy4YnX BEIeCTB.
JlaboparopHast pabota Ne5. OnpeneneHne BIarocoiepKaHus raza
JlaGopaTopHas padota Ne6 OnpeneneHue TEIIOTBOPHOM CIIOCOOHOCTH ra3a
JlaboparopHast pabota Ne7 Omnpeneneane kodhHUIMEHTA TEIIOOTAAYN P ECTECTBCHHONH KOHBEK-

Bonpocsl k 1adopaTopHbIM padoTam
OIIK-2 (BaaxeTnb)
OcobeHHOCTH TTaporeHepaTopa ¢ MHOTOKPATHOW MPUHYIUTEIBLHON IUPKYJISAIUEH 1 000CHOBA-
HUe Haubosee 11e1ecoo0pa3Hoi 06J1aCTH ero NPUMEHEHUs..
KoHcTpykimu M cXeMBI pereHepaTuBHBIX BO3ayXornoaorpesarenei. Mx npenmyniectsa u oc-
HOBHBIE HEIOCTATKHU.
VYKa3aTe OCHOBHBIE IIPUYMHBI HAPYLIECHUS PABHOMEPHOT'O PACIPEIECICHUS 1apa 10 3MEEBUKaM
naponeperpesarens. 1lytn ycTpanenus temnepaTypHOM HEpaBHOMEPHOCTHU II0 3MEEBUKAM I1a-
poneperpeBaTens.
JlaTb OCHOBHBIE CXEMBI JBYXXOJIOBBIX KOMIIOHOBOK KOTJIOarperaTos.
VYka3arb B 00111eM BHJI€ OCHOBHbIE YpaBHEHUS, HEOOXOUMbIE JUIsl pacueTa MOBEPXHOCTHU Mapo-
neperpesares.
IIK-2 (Bi1ageTsn)
PaccMOTpeTh OCHOBHBIE MOJIOKEHHSI, KOTOpbIE OepyTCsl 32 OCHOBY NpPH BBIOOPE KOHCTPYKTHB-
HOM CXEMBI KOTJIOB-YTHUIIM3aTOPOB.
PagnanyoHHble naponeperpeBareiy, UX XapaKTEPUCTUKAa M KOHCTPYKTHBHOE BBIIIOJIHEHUE.
VYka3zaTb nmapameTpsl rnapa, pu KOTOpbIX UX MpUMEHEHHE HanboJiee 11e1eco00pasHo.
Bosayxonoxorpesarenu ¢ IpoMeXyTOYHBIM TEIIOHOcUTENEeM. VX mpenmyIiecTBa U HEI0CTaT-
KH. KOHCTpYKTHBHOE BBHITIOJTHEHHE.
JlaTb OCHOBHBIE CXEMBI TPEXXOJIOBBIX KOMIIOHOBOK KOTJIOArpETaToOB M yKa3aTh (DaKTOPbI, OIpe-
JEJSIoINEe UX BBIOOD.
VYka3arb B 00111eM BUJE OCHOBHbIE YpaBHEHUS, HEOOXOAUMBIE JUIsl pacyeTa MOBEPXHOCTU KO-
HOMaii3epa.






