MHHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30OBAHUS
POCCUMCKOM ®EJAEPALIUU
DenepalbHOE rocyJapCcTBEHHOE O10KeTHOE 00pa3oBaTelIbHOE YUpEXKACHHE
BEICIIEro 00pa3oBaHuUs
«BOpOHEXCKUH rocy1apCTBEHHBIN TeXHHYECKHH YHHBEPCUTET»

PABOYAS ITPOTPAMMA
JUCLIUATITHHBI

«TennomaccoobMeHHOE 000PYI0BAHUE MPEATIPUATHI

Hanpasienne nogrorokH 13.03.01 TennosHepreTuka U TeIUIOTEXHUKA

IIpoduab OpOMBIILTIEHHAS TEIUIOIHEPTETHKA

KBanudukxanus BoInycKHHKa GakanaBp

HopmaTuBHbIH nepuox o6yuyennss 4roma/4romau 1l m.

®opma oOyueHuss odYHasd / 3a09Has

I'ox nayaaa noaroroBku 2023

ABTOp NporpaMMel _ / /TloptHos B.B./

3aBexyromuii kahenpoi Teo-

PETHYECKON U MPOMBILLICH- o

HOMW TEIUIOSHEPIeTHKH } /TloptHoB B.B./

PyxoBomutens OITOIT —""” /l_ﬂ,axvm C.B./
/.,

Boponex 2022



1. IIEJIM ¥ 3AJIAYM TACHATITMHBI

1.1. Heau AuCHUIIHHBI

[{eapr0 M3ydeHUs AUCIUILUIMHBI SBIISIOTCS. 3HAKOMCTBO C OCHOBHBIMH KOHCT-
PYKIIUSIMH amnmapaTHoro o(GOpMIICHHUS TEIIOMAacCOOOMEHHBIX IPOIIECCOB; OBJIAJICHUC
WHXCHEPHBIMH METOJHMKAMHU TEIUIOTEXHOJOTHYSCKHX PAcueTOB IPOIIECCOB U armapa-
TOB; TIOJIyYCHHE HABBIKOB IT0 METOJaM BBIOOpAa M MPOBEPKH OCHOBHOTO M BCIIOMOTa-
TEIHLHOTO 000PYAOBaHUS IPOMBITIUICHHBIX TETNIOMAaCCOOOMEHHBIX aIllapaToB

1.2. 3agauu ocBOeHMSA TUCHUILIHHBI

[IpuoOpeTeHne HMHKEHEPHBIX HABHIKOB B TEIIOTEXHOJOTMUECKUX pacyeTax
MIPOMBITIUICHHON TEIIOMacCOOOMEHHOM ammapaTypsl; (OpMUpOBaHHE y CTYICHTOB
3HAHUM TEIIOTEXHUYECKON TEPMHUHOJIOTUM; Pa3BUTHE y 00y4aeMbIX CIIOCOOHOCTH K
CaMOCTOSITEJIbHOMY OPHUEHTUPOBAHUIO B HOPMAaTUBHOW U CHPABOYHOU JOKYMEHTALUU
P pacyeTax U MPOCKTUPOBAHUH TETLNIOMACCOOOMEHHBIX YCTPONUCTB

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Jucnuminaa «TermmoMaccooOMEeHHOE 000pyA0BaHUE MPEANPUATHID OTHOCHUTCS
K JUCITUIUTMHAM YacTH, (opMuUpyeMol ydJacTHHKaMH 0Opa3oBaTENbHBIX OTHOIICHUH
omoka b1.

3. IEPEYEHD IIJIAHUPYEMBIX PE3YJIbTATOB OBYYEHMS 11O
JTUCHUILINHE

[Tportecc u3ydeHHus TUCIUIUTAHBI « TermioMaccooOMeHHOe 000pyAOBaHUE MPE/I-
NPUSTHI» HAPaBJIeH Ha (HOPMHUPOBAHKE CIICTYIONINX KOMITCTCHITHIA:

[1K-1 - CriocobeH k ob6ecnieueHuto 3 GeKTUBHOM IKCIITyaTallui U MOJCPHU3AIIUN
HEPIeTHUYECKOTO U TEIJIOTEXHOJIOTHIECKOT0 000pyI0BaHUS

[TK-3 - CrtocoOGeH MpOBOIUTH pacdeThl SHEPTETHIESCKOTO U TEINIOTEXHIUYECKOTO
000pyTOBaHUS TIO TUTIOBBIM METOTUKAM

Pe3yabTaTrhl 00y4eHus, XapaKTepU3yIOLIUe

Komnerenuus
c¢opMHPOBAHHOCTH KOMIIETCHIIUN

[1K-1 3HaTh OCHOBHBIE TUITbI, KOHCTPYKIIUU U TEXHOJOTUYECKHE
CXEMbI TeTJIOMaCCOOOMEHHOTO 000PYIOBAHHUS

YMETb pa30upaThcs B MpoLeccax, NPOTEKAIOUIUX B U3Y-
YEeHHOM 000py/I0BaHUU

BJIQJICTh HABBIKAMH paOOThl C HOPMATUBHOM U CITPABOYHOM
JIOKYMEHTAIMEn

[1K-3 3HATh METOJIbI BHIOOpA, pacueTa U ONTHUMHU3AIUU TETLI0-
MacCOOOMEHHOT0 000py0BaHUs

YMCETH IMPOBOJIUTH MHKCHCPHBIC PACUCTBI SHCPICTUICCKOT'O




o0opy1oBaHUs

BJIAJI€Th HABBIKAMHU pacyeTa TerIoMacCoOOOMEHHOTO 000-
pyJIOBaHHUS

4. OBBEM JIUCHUIIVINHBI

OOmiass TPyJO0EMKOCTh JUCHHUIUIMHBL «TermnomaccooOMeHHoe 000pyaoBaHue
NPEANPUATHIN» COCTABISET 7 3.€.

Pacnpez:eneHHe TPYAOCMKOCTHU NUCHHUILINHEBI 110 BUJIAM 3aHATUN

ouyHasi gopma oOyueHust

. Bcero CemecTpsl

Bunpl yue6HOM paboThI HACOB 5 7
AyAHuTOpPHBIE 3aHATHS (BCEro) 108 72 36
B Tom uncre:
Jlexmumn 54 36 18
[Tpaktrueckue 3ansatus (I13) 36 18 18
JlabopaTtopusbie pabotsl (JIP) 18 18 -
CamocrosiTeibHas padora 135 36 99
KypcoBoii npoexkt + +
Yacel Ha KOHTPOJIb 45 - 45
Bunbt npOMe>1<yUTquoﬁ aTTeCTaIH - SK3aMEH, N + +
3a4eT C OIICHKOM
OO6mmast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 288 108 180
3a4.e]l. 8 3 3)

3a04Has opma 00yueHuUs
. Bcero CemecTpsl

Buasl yueOoHOM paboThI HACOB 5 7
AyauTOpHBbIE 3aHSITHS (BCEro) 24 8 16
B Tom uncre:
Jlextmm 8 2 6
[Tpaktrueckue 3anstus (I13) 8 2 6
JlaGopatopusie pabotsl (JIP) 8 4 4
CamocrosiTesibHas paboTa 251 96 155
KypcoBoii npoekrt + +
Yacel Ha KOHTPOJIb 13 4 9
Bunabr HpOMencvaoqﬂoﬁ aTTECTALlUM - DK3aMEH, + + +
3a4eT C OIICHKOM
OO6m1ast TPy 10€MKOCTb:




aKaJEeMHUYECKUE YaChl
3a4.e]1.

288
8

108

180

5. COAEP KAHME JUCIHUIIJIMHBI (MOAYJIS)

5.1 Conep:xanue pa3aesioB IMCHUIIMHBI M pacnpeaejieHue TPYA0eMKOCTH 110
BU/aM 3aHATHH

o4HasA popma 00y4eHust

n/n

HanmeHnoBanne TeMbI

ConeprxaHue pasjaena

Jlekn

[Ipak
3aH.

JIao.
3aH.

CPC

Bcero,
qac

OcCHOBHEBIE BHUAbI IIPO-
MBIIIJICHHBIX TCILIIO-
MacCOOOMEHHBIX npo-
HEeCCOB, amlIaparoB H
YCTAHOBOK

TenaoTeXHOIOTHYECKUE CXEMBI, TPO-
IIECChI, ammaparsl, ycTaHoBKH. Kiac-
cuduKanus TEIIOMAacCOOOMEHHBIX
nporieccoB U anmaparoB. (OCHOBHbIE
MPOIECChl: HArpeBaHUE, OXJIAXJICHUE,
HUCIIapCHUEC, KOHACHCALIUA, BbIIIapHBa-
HUe, cyOJMMaInusi, TUIaBJICHUE, CYIIKa,
pasneneHue, peKTUUKAIUS, TUCTHII-
JISIIHST; MX TETUIO(PU3UYECKas CYIHOCTb,
OCHOBHBIC IMPHUHIMUIIBI pacycTa. Temno-
OOMEHHBIC ammapaThl U UX KIacCH(U-
Kalusl - Mo TpoleccaM Teraoo0MeHa,
110 BPEMEHHU JICHCTBHS, TI0 HA3HAYCHHUIO.
TemmooOMeHHBIE ¥ TEIIOMAcCCO00-
MEHHBIE YCTAaHOBKHU: TOJOTPEeBaTEIb-
HBIC, KOHJIACHCAIIMOHHBIE U XOJOAUIIb-
HbIe; BBIMAPHBIC, OMPECHUTEILHEIE,
JTUCTUJUISIIIIOHHBIC, PEKTH(UKAIIMOH-
HbIE, CYIIWIbHBIE U Ap. TemnoHocuTe-
JW: OCHOBHBIC CBOWCTBA W 0OJAcTH
paIMOHaIBFHOTO MPUMEHEHHS: BOJISHOM
map, Boaa, ALIMOBBIC I'a3bl, BBICOKO- U
HU3KOTEMIIEPATyPHBIE TeTNIOHOCUTEIH.

PexyneparuBHble U pe-
TEHEpaTUBHBIE  TEILIO-
OOMEHHBIE anmnapaTsl

Konctpykiuu nHaunbosee pacmpoctpa-
HEHHBIX TUIIOB peKyrnepaTuBHbIX TOA -
TpyOuUaThlX, KOXYXOTPYOHBIX, Ilja-
CTHHYATBIX, CIUPAJIbHBIX, MATPUYHBIX.
Nx ocHOBHBIE 211€MEHTHI U y3Ibl. KOH-
CTPYKTUBHBII U TOBEPOYHBIN TETNIOBBIE
pacuersl TOA. I'mapaBnnueckuil pac-
yer TOA. Pacuer TOA c¢ ucnonp3oBa-
Hue OBM. CosepmenctBoBanne TOA
Ha 6a3e MX MaTeMaTHYeCKOro MOJEIu-
pOBaHUs. [Tonsarue 0 TEXHU-
KO-DKOHOMUYECKOHN ONTUMHU3ALNH
TOA. Kputepuii ontumusanuu, napa-
METp ONTHUMHU3ALUH, eNieBast QyHKIIHSL.
Pemenne 3amau orrtumu3anun Ha DBM.

10

26

48




TOA ¢ pa3BUTBIMH TOBEPXHOCTSIMU
termoooMeHa. CriocoObl M3rOTOBJICHUS
n ocobeHHOCcTH pacueTta. Pekymepa-
tuBHble TOA nepuoauyeckoro JencT-
BHs, WX TEIJIOBOM pacyeT, Tpaduxu
TeMIlepaTyp W TEIUJIOBOM Harpys3KH.
TenmoBoii  pacyeT  BOJOHArpeBare-
JeN-aKKyMYJISITOPOB C MApOBBIM U BO-
JSTHBIM 000TPEBOM.

PerenepatuBupie TOA. Amnmapatel c
HEMOJIBMKHON U MepeMeniaronecs
HacaJgkoW. Amnmaparbl ¢ KUISIUM
CIIOEM: C aKTHBHOM HAacaJKOM U KOH-
TakTHEIE. OCOOEHHOCTH TEIIOOOMEHA,
TEeMIIepaTypHbIE PESKHUMBI U TIOJIE TEM-
nepatyp. TemioBol pacuer pereHepa-
tuBHBIX TOA. MeToguka TEILIOBOTO
pacyera TOA ¢ KUTISAIIUM CIOEM.

JIMCTHILISIIMOHHBIC
peKTU(DHUKAIIMOHHBIC
YCTaHOBKH

)51

OO0mue cBefeHUs O MEPEroHKe U PeK-
TUDHUKAIHH. ®U3UKO-XUMHUYECKHE
cBoiicTBa OuHapHBIX cMmeceil. OcobeH-
HOCTH TIPOIIECCOB KHUICHUS W KOHJICH-
canui OWHApHBIX CMeceil. A3eoTpor-
Hble cMmecu. Juctnimsauus. Jluarpamma
cocTtosiHUS 1-X,y M Jauarpamma paBHO-
BeCUsl y-X JUIsi OMHApHBIX CMeceil.
[Ipouieccel B peKTU(UKAIIMOHHBIX YC-
TAaHOBKAX M X M300paxkeHue Ha t-x,y u
y-Xx auvarpammax. Jednermamus u ce-
napanus. CxeMmbl peKTH(PHUKAIUOHHBIX
YCTAHOBOK JUIsl OMHApHBIX CMeceil.
KoHCcTpyknnu TapenpdaThixX, CUTYATHIX
U HAcaJouHBbIX KOJOHH. OnpenencHue
Yyycia TapejaoK B KOJOHHE. BimsHue
(1erMoBOro umciia Ha 3KOHOMUKY HpHU
MPOEKTUPOBAHUN W IKCIUTyaTallud Ko-
JOHHBL. BpIOOp onTumanmbHOrO (Iier-
MOBOTO 4Hciia. TernoBol OaaHc pek-
TUGUKAIMOHHBIX YyCTaHOBOK. Ompee-
JIeHHE pacxo/a Mapa M OoXJaKIarolien
BOJbI Ha paboTy pEeKTUPHUKAIMOHHBIX
YCTaHOBOK HETPEPHIBHOTO JACHCTBUSI.

10

10

22

40

BeinmapHbie yCTaHOBKH

@u3nyYecKue OCHOBBI IPOLECCOB BbI-
napuBaHusi. CBOWCTBa BOJSHBIX pac-
TBOpOB. Kmaccudukamust u KOHCTPYK-
MM BbIMapHbIX anmapaToB. Cemnapa-
TOPBI M OPBI3TOOOTACIUTENN, BEIOOP UX
OCHOBHBIX pa3MepoB. CXeMbl MHOTO-
CTYNEHYAThIX BBIMAPHBIX YCTAHOBOK
(MBY) noBepxHOocTHOro THHA: Mps-
MOTOYHBIE, MPOTUBOTOYHBIE, CMELIaH-
HbI€, HEMIPEPBIBHOTO U MEPHOIUYECKOTO

10

30

48




NEUCTBHUS; ¢ KOHJIEHCATOPOM, C IPOTH-
BOJIABJICHUEM, C YXY/ILICHHBIM BaKyy-
MOM. MarepuanbHbIi OajaHC mporecca
BbinapuBaHus. OrmnpeneneHue Koiauye-
CTBa BBIIIAPEHHOW BOJbl U KOHLIEHTpa-
nuu pactsopa. Temtosont pacuer MBY.
pacrnoyiaraeMasi M IOJI€3Has Pa3HOCTH
temneparyp. TeXHUKO-3KOHOMHUYECKHE
nokazatenn MBY. Bwibop onrumans-
HOro 4ucia cryneHedn mia MBY.
CxeMbl mosOrpeBa pacTBopa, IpUMeE-
usemoro Ha MBY. OnTumanbHoe 4uciio
cTyneHe mnojorpesa. ParmoHanbHble
CXEMbl HCIOJIb30BAaHUS BTOPUYHOIO
Temsa. BelmapHele ammapaTel € IO-
IPY’KHBIMH TOpeJIKaMu. AjuadaTHble
BbllIapHble anmnaparsl. Kpucrammmsza-
TOPBI.

CymmibHble YCTaHOBKH

Ha3nauenue u Buabl 00€3BOKUBAHMSL.
Ob6nacte npumeHeHus cymku. CBoii-
CTBAa BJIAXXHBIX MaTEpUANOB KaK 00b-
eKkToB cymku. OOmue cBeneHus o
nporeccax Cymku. KHHeTHKa CyIIKH.
Junamnka cymku. KoHBekTHBHas
cymika. TenaoTeXHOIOrHYeCKue CXeMbl
CYLIWJIbHBIX  YCTaHOBOK.  Ammapar-
HO-TEXHOJIOTHUECKOe oopmienue
npoueccoB cymku. Cymika >KUIKOTe-
Ky4MX, TBEPIBIX, TUCIEPCHBIX W JICH-
TouHblX MarepuasioB. Cymka TBY u
CyONMMalMOHHbIE CYHIMIIBHBIE YCTa-
HOBKHU.

10

26

42

CMecuTenpHble TEILIO-
MaccoOOMEHHBIE arma-
partsl

TexHonorMyeckne Mpouecchl M ycra-
HOBKH C TeryiomaccooOMeHom. JIBu-
Kyliasi cuja MacCOOOMEHHBIX MpOIlec-
coB. H - d - ntuarpamma BIa)KHOTO BO3-
Iyxa M Ipouecchl Ha Hel. CMecuTenb-
HBIE TETUIOOOMEHHBIE armapaThl U yC-
TAHOBKHU: KOHJIEHCATOPBl CMEIICHHS,
CKpyOOepsl TOJIbIE W  HacaJO04yHBIE,
rpaaupHu. MEeTOIbl U AITOPUTMBI pac-
gyera ammaparoB. [Iporeccsl B CKpyoO-
Oepax u u3 m3o00pakenune Ha H - d -
auarpamMmme. MeToamuKa OmpeaeTeHHs
KOHEYHBIX TEMIIEpaTyp U TemIeparyp-
HOT'O Haropa B CKpyooOepax.

16

22

XOHO,Z[I/IJIBHBIC yCTa-
HOBKH

Knaccudpukanus YCTaHOBOK ISt
TpaHchOpMaITUH TETUIOTHI U 00JaCTH UX
MIPUMEHEHHUS. TepmonuHamMuueckue
OCHOBBI TIOJIY4CHHUS HCKYCCTBEHHOTO
xoyiofa. XJIaJareHTbl U XJIAJOHOCUTE-
. CpaBHHTENBbHBIE XapaKTEPUCTUKHU

15

29




XOJOAMIIBHBIX ycTaHOBOK. Kommpec-
CHOHHBIE XOJIOJWJIbHBIE YCTAHOBKH U UX
3JIEMEHTHI, METO/Ibl TEMJIOBOT'O pacyeTa.
AOGCOpOIIMOHHBIE XOJIOAUJIBHBIE YCTa-
HOBKHM. ['a30Bble XOJIOAWJIBbHBIE YCTa-
HOBKU. IlapozxektopHbie XV u ux
JIEMEHTHI; 00J1aCTh IPUMEHEHHUS.

Hroro

54

36

18

135

243

3a04Has popMa 00y4yeHHUsI

n/a

HanmenoBanne TeMbl

ConeprxkaHue paszena

Jlekn

[Ipax
3aH.

JIa0.
3aH.

CPC

Bcero,
qac

OcHoBHBIC BUJbI IIPOMBIII-
JICHHBIX TEMI0MAacco00-
MCHHBIX IIpOLECCOB, arllma-
PpaToB U YCTAHOBOK

TennoTeXHoIOTUYCCKUE  CXEMBbI,
MPOIIECCHI, amnmaparhl, YCTAaHOBKH.
Knaccudpukanus  Teriomaccoo0-
MEHHBIX IPOIIECCOB W ammaparoB.
TenmoHOCUTEIN: OCHOBHBIE CBOM-
CTBa M 00JIACTH PallMOHATIBLHOTO
MPUMEHEHUS: BOJISIHOW map, BOJA,
JIBIMOBEIE T'a3bl, BLICOKO- M HHU3KO-
TEeMIIepaTypPHbIE TEIUIOHOCUTEIH.

PexynepatuBHbie W pere-
HEpaTUBHBIE TEIMJI00OMEH-
HBIC aIapaTkl

Konctpykuuu Haubonee pacnpo-
CTPaHEHHBIX THUIIOB peKylnepa-
TuBHBIX TOA - TpyOuaTbhIX, KOXY-
XOTPYOHBIX, IIACTUHYATHIX, CIHU-
paJIbHBIX, MaTpUuHbIX. 11X oCHOB-
HbI€ 3JIEMEHThl U Yy371bl. KoHCT-
PYKTUBHBI W IIOBEPOYHBIN TEII-
nosble pacuetsl TOA. Tlonsitue o
TEXHUKO-DKOHOMHUYECKON  ONTH-
muzauun TOA. Kpurepuit ontu-
MU3ALIAY, TApaMETP ONTUMHU3ALNH,
uenesas Qynkmus. TOA ¢ pa3Bu-
TBIMU TOBEPXHOCTSIMU TEIUI000-
MmeHa. PexyneparuBubsle TOA me-
PHOINYECKOTO IEHCTBUS, UX TEN-
JOBOM pacueT, TpaduKku TemIiepa-
Typ U TEILUIOBOM Harpysku. Pere-
HepatuBHble TOA. OcobOeHHOCTH
TEII000MeHa, TEMIIEpPATypHBIE
pexuMbl U 1nosne temneparyp. Te-
IUIOBOM pacyeT pereHepaTUBHBIX
TOA.

36

43

JIMCTUIUIALIMOHHBIE U PEK-
TU(UKAIIMOHHBIE YCTAHOBKU

OOue cBefeHUs O TEPEroHKe U
pEKTU(PUKALINHN. dusu-
KO-XMMUYECKHE CBOWCTBA OWHAp-
HbIX cMmeceil. OCOoOeHHOCTH TIpo-
LIECCOB KHUIEHMSI U KOHACHCALUU
OMHApHBIX cMeceil. A3eoTpoIHbIe
cMecu. Juctmusanus. luarpammel
COCTOSTHUS JJIsi OMHAPHBIX CMECEH.
[Tporteccyl B peKTU(PUKAIIMOHHBIX

31

38




YCTaHOBKaxX M MX M300pakeHHe Ha
t-x,y u y-x auarpammax. Onpene-
JICHUE YHCJa TapesioK B KOJIOHHE.
Bnusinue ¢nermoBoro umcina Ha
HKOHOMHUKY HpPU TPOECKTUPOBAHUH
U DKCIUTyaTalluM KOJIOHHBI. Bribop
ONTUMAJIBHOTO ()JIETMOBOTO YHCIIA.

BeinapHblie ycTaHOBKH

@u3nyecKkue OCHOBBI IPOLIECCOB
BbInapuBaHus. CBONCTBAa BOASIHBIX
pactBopoB. Kiaccudukamuss wu
KOHCTPYKLIMU BBIMAPHBIX armmapa-
ToB. CXeMbl MHOTOCTYIIEHYAThIX
BBIMApHBIX  ycTaHoBok (MBY).
MartepuanbHblii OanaHc mpolecca
BelnapuBanus. OmnpeneneHue Ko-
JIMYECTBAa BBIMAPEHHOW BOABI H
KOHIIGHTpaluu pacTBopa. Temo-
BoM pacuer MBY. pacnonaraemas
U TI0JIe3HAsl pa3HOCTU TEMIIepaTyp.
BeimapHble amnmaparbl C MOTpYyX-
HbIMU Tropeinkamu. AnauabaTHble
BBIIIApHBIE anmnaparsl. Kpucran-
JIM3aTOPBI.

56

59

CYIHI/IJIBHLIG YCTaHOBKH

Ha3znauenne u BHIBI 00€3BOXKU-
BaHus. CBOMCTBAa BJIaXXHBIX Mare-
pHaJoB KaKk 00BEKTOB cymiku. Ku-
HETHKa CyIIKH. /IMHaAMMKa CYIIKH.
KonBektnBHas cymka. Anmapart-
HO-TEXHOJIOTHUECKoe O(opMIIeHHE
nporeccoB cymku. Cymika >Kuji-
KOTEKY4YUX, TBEPIBIX, TUCIEPCHBIX
u JIEHTOYHBIX MaTepHaoB.
Cymka TBY u cy0auManuoHHbIe
CYIINJIbHBIE YCTAHOBKH.

46

48

CMecuTenpHble  TEILIOMAC-
COOOMEHHBIE anmapaTsl

TexHOMOrMUECKIE IMPpOLECCChI u
YCTaHOBKH C TEIJIOMacCOOOMEHOM.
JIBmkymasi cuiia MaccoOOMEHHBIX
nporieccoB. H - d - numarpamma
BJIQ)KHOT'O BO3/lyXa U MPOLECCH Ha
He#. [Iporneccel B ckpyOOepax u u3
u3obpaxenue Ha H - d - auarpam-
Me.

31

33

XO0N0IUIbHBIE YCTAHOBKH

TepmonnHaMuUeCKEe OCHOBBHI TI0-
Jy4YEHUsI UCKYCCTBEHHOTO XOJIOJaA.
XJamareuTel W XJaJOHOCHUTEIIM.
KommnpeccnonHble  XOJIOAWIIbHbBIE
YCTAaHOBKHM W WX DJIEMEHTBI, METO-
IBI TETUIOBOTO pacuera. AOcopO-
[IMOHHBIE XOJIOAWJIbHBIE YCTAHOB-
K. ['a30Bble XONOOUIIBHBIE YyCTa-
HOBKH. [TapoaxekropHbie XV n ux
AIIEMEHTBI; 00JIACTh MPUMEHEHUSI.

46

48




Hroro 8 [8 | 8 [251] 275 |

5.2 IlepeyeHnb 1adopaTOpHBIX padoT

Jlaboparopnas padota Nel M3yyeHrne KOHCTPYKIMHM U UCCIEAOBAHUE PEKUMOB
paboThl TOPU3OHTAIBHOTO IMAPOBOISIHOTO IMOJOTPEBATENSA

Jlaboparopnas padota Ne2 M3yyeHrne KOHCTPYKIHUH U UCCIEAOBAHUE PEKUMOB
paboOThl TOPU3OHTAIBHOTO BOJIOBOISIHOTO MOJOTPEBATENSA

JlabopatopHass pabota Ne3 OmpeneneHue ONTUMAIBHOTO (HIErMOBOrO YHUCIa
PEKTU(HUKAITMOHHON KOJIOHHBI HEMTPEPHIBHOTO JCHCTBHS

6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBeTcTBUM ¢ y4eOHBIM IJIAHOM OCBOEHHUE TUCHUILIUHBI IIPEeIyCcMaTpPUBAET
BBITNIOJIHEHHE KYpCOBOT'O MPOEKTa B / CEMECTpe sl OUHOM (opMbl 00yueHus, B / ceMe-
CTp€ JIs 3204HON (DOPMBI 00YUECHUSI.

[IpumepHas TemMaTuKa KypCcOBOTO IMpoekTa: «Pacuer MHOrOoCTyneH4YaToi BhINap-
HOM YCTaHOBKI»

3amaun, pemnaeMble MPH BBHITTOJIHEHUH KypPCOBOTO MPOEKTA:

- OTIpeJIeJICHNEe ONITUMAIHLHOTO KOJMYECTBA CTYIIEHEH BHIMTAPUBAHUS;

- pacmipeiesieHue KOHIIEHTPAIMK PacTBOpa U MapaMeTPOB IPEIOIIETO, BTOPHYHOTO
MapoB U PacTBOPA MO CTYTICHSM;

- OIpeneieHHe TUIOIIAIU MOBEPXHOCTH TEIJIOOOMEHA BBIMAPHBIX aNapaToB B
KaXJIOW CTYIICHH;

- OTIpEJICJICHNE PacX0/ia TPEIOIIETO Mmapa MepBoil CTYIEHH.

KypcoBoii mnpoexkt BkiouaeT B ceOs rpapuueckyr0o 4YacTb M pacyer-
HO-TIOSICHUTEIbHYIO 3aIIUCKY.

7. OHEHOYHBIE MATEPUAJIBI UISI ITIPOBEJEHUSI
INPOMEXYTOYHOU ATTECTAIIUA OBYYAIOIIIUXCA ITO AUC-
UIIJIMHE

7.1. Onucanue mokasarejieii U KpUTepHeB OLEHUBAHUS KOMIIETEHIWH Ha
Pa3IMYHBIX 3Tanax ux ¢GopMUpoBaHMs, ONMMCAHME KA OLlCHUBAHUS

7.1.1 DTan TeKyuiero KOHTPOJsi

Pe3ynprarel TEKylmero KOHTpOJI 3HAHUN U MEKCECCUOHHOM aTTECTAlMU OLICHU-
BAIOTCH IO CIEAYIOLIEH CUCTEME:



«aTTECTOBAH»,
«HEC aTTCCTOBAaH)».

Pe3yabTaThl 00y4yeHus,

Komme- XapaKTepHu3yomue Kpurepuu
— co leI; pos agﬂ Oym:u - OHEHHBE —_— ATTecToBaH He arrecroBan
TEHIMH
IK-1 3HATh OCHOBHBIC THIIEL, |AKTHBHas pabota Ha mpaktude- | Bemonaenne pa- | HesbmmonHneHne
KOHCTPYKIIUHU M TEXHO- |CKUX U TaDOpaTOPHBIX 3aHATHSAX,| OOT B CpPOK, Ipe- paboT B CpoK,
JIOTHYECKUE CXEMBI TeTl- |IpaBHIIbHBIC OTBEYAET HA TEO- JYCMOTPEHHBIH B |IpenyCMOTpPEHHBII
JIOMacco0OMEHHOTO peTHdecKue BOIPOCH IIpH 3a- paboumnx mpo- B paboYmX Mpo-
00opynoBaHUA mmTe 1ab0paTOPHBIX padoT rpamMmax rpamMmax
KypPCOBOTO TIPOEKTA
yMeTb pa30upaThscs B [TpaBuIbHBIE OTBETHI HA MPaK- Bemonnenue pa- | HesbimonHeHune
Iporeccax, MPOTeKan-  |THYECKUX 3aHATHAX, IPaBIIIbHOE| OOT B CPOK, IIpe- paboT B CpOK,
LIMX B U3YYEHHOM 000- |BBINIOJNIHEHNE Ta00PATOPHBIX JYCMOTPEHHBIH B | IpeaycMOTpeHHBII
pyZnoBaHUU pabor pabouux mpo- B pabo4mx mpo-
rpamMmax rpaMMax
BJIaICTb HaBbIKaMH pa- HpaBI/IJ'II)Hoe BBITNIOJTHCHUE KYp- Brinmonnenne pa- Hesbimonnenue
0OTbI C HODMATUBHOM M [COBOTO IPOEKTA U 3alaHUH Ha 60T B CpoOK, Tpe- paboT B CpoK,
CIIPABOYHOM JOKYMEH- [CaMOCTOSATEIbHYIO IOATOTOBKY | JYCMOTPEHHBIN B |IIPENyCMOTPEHHBIN
Taluueun paboyux mpo- B pabo4ux mpo-
rpaMMax rpamMMax
IK-3 3HaTh MeTOJIbI BEIOOpa, |[IpaBHibHOE BHINOJIHEHHUE J1a- Boinonnenue pa- | HessinosnHeHue
pacdera ¥ ONTHMH3ALUK |00paTOpHBIX padoT, pacyer 60T B CpOK, Tpe- paboT B CpoK,
TETIIOMacCOOOMEHHOTO  [KypcOBOTO MpoeKTa JYCMOTPEHHBIH B |TIpenycMOTpEeHHBII
o0opynoBaHUSL pabouunx mpo- B pabOYHX Mpo-
rpaMMax rpamMMax
YMeTb ITPOBOANTH WH-  |Pemenne 3aga4 Ha mpakTHye- Brmonnenue pa- | HesbimonHenue
KECHEPHBIE PACUETHI CKHX 3aHATHAX 60T B CpOK, Tpe- paboT B CpoK,
9HEPreTUIecKoro 06o- JYCMOTPEHHBIH B |IpenycMOTpEeHHBIH
pyAoBaHUS pabounx mpo- B pabouux mpo-
rpamMmax rpamMMmax
BJIaJIeTh HaBBIKaMK pac- |[IpaBuibHoe pemenne 3ana4d Ha | Breimonnenue pa- | Hewsimonnenne
yeTa TernaoMaccoo0- MPaKTUYECKUX 3aHATHUSAX, pacuyeT | OOT B CpoOK, Ipe- paboT B CPOK,
MEHHOT0 000py/ZI0BaHus |1 ohopMIleHHEe KypCOBOTO MPO- | AYCMOTPEHHBIN B | pe1yCMOTPEHHBIH
€KTa pabouux mpo- B pabo4mx mpo-
rpamMmax rpamMmax

7.1.2 JTan npoMeKyTOYHOI0 KOHTPOJIA 3HAHUM

Pe3ynbTaThl MpoMeXyTOUYHOTO KOHTPOJIS 3HAHUN OIIEHMBAIOTCS B 6, 7 cemecTpe
Ui 09HOM Qopmbl 00ydeHus, 6, 7 ceMecTpe Ui 3a09HON (OPMBI OOYUCHHSI 11O YEThI-
pex0anmibHON CUCTEME:

COTIINYHOY;

«XOPOLIOY;

«yJIOBJIETBOPUTEIHHOY;

«HEYJIOBJIETBOPUTEIHHOY.

K Pe3yabTaThl 00y4eHus, K

oMIIe- XapaKTepu3youue HUTEePUHU

— cop nl;“ p OBEHH{) CT": KOM- OHEHHBEHMH OT1an4yHo Xopowo Ynosa. Heynosa.

NMEeTeHIUH

TIK-1 3HATh OCHOBHBIC TUIIEI, | Tect Brimonuenue | Bemmonnenue | Beimonnenne | B Tecte me-
KOHCTPYKLUU U TEX- tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- Hee 70%
HOJIOTMYECKHE CXEMBI 100% 90% 80% MPaBUIBHBIX
TEIIOMacCOOOMEHHOTO OTBETOB
obopymoBaHus




yMeTb pazbuparecsi B [Tecr Brimonnenue | Beimonnenue | Bemmonnenue | B tecte me-
mpoueccax, Ipore- tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- Hee 70%
KaIOIINX B H3Y4CHHOM 100% 90% 80% TIPaBUIIBHBIX
000pyIOBaHUH OTBETOB
BJIAJI€Th HaBBIKAMU Tecr Bemonnenue | Bemonnenune | Bemmonnenue | B tecte me-
paboTHI ¢ HOPMATHB- Tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- Hee 70%
HOU ¥ CTIPaBOYHOU 100% 90% 80% TIPaBUIIBHBIX
JIOKyMEHTaluen OTBETOB
IK-3 3HATh METOJBI BEIOOpa, [Tect Brinonuenue | Beinonnenue | Bemmonnenue | B Tecte me-
pacdera ¥ ONTUMH3a- Tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- Hee 70%
LM TETIIOMAcC0o00- 100% 90% 80% TIPaBUIIBHBIX
MEHHOTO 000pyIoBa- OTBETOB
HUS
YMETb IPOBOAUTH UH- |TecT Brinonnenue | Beinonnenue | Bemonnenue | B Tecte me-
JKCHEPHBIE PacueThl tecta Ha 90- | Tecra Ha 80- | Tecta Ha 70- Hee 70%
SHEPreTUYECKOro 100% 90% 80% MPaBUIBHBIX
000pyIoBaHUs OTBETOB
BJIAJIETh HaBbIKAMU Tect Brinonuenue | Bemnonnenue | Bemmonnenue | B tecte Me-
pacuera TermiomMacco- tecta Ha 90- | Tecta Ha 80- | Tecra Ha 70- Hee 70%
00MEHHOTO 000pY/10- 100% 90% 80% MPaBUIBHBIX
BaHUs OTBCTOB

7.2 IlpuMepHBIii MepevYeHb OLEHOYHBIX CPeACTB (THIOBbIE KOHTPOJIb-
Hble 3aJlaHUsI WM HMHble MATepHAaJbl, HEOOXOAMMbIE IJsI OLEHKH 3HAHMI,
YMEeHUIi, HABBIKOB U (MJIM) ONBITA J€ATEJILHOCTH)

7.2.1 IlpumepHbIii NepevyeHb 3a1aHUI 1JI51 MOATOTOBKH K TeCTUPOBAHUIO

1. HenpepbIBHBIN TEMIO00OMEH MEXAY JIByMs TEIUIOHOCUTEISIMU Yepe3 pas3-
JETISIONIYI0 HETPOHUIIAEMYIO TOBEPXHOCTh MTPOUCXOIUT B
1. PerenepatuBubix TOA
2. PexynepatuBubix TOA
3. CmecurenbHbix TOA
4. IIpaBUIBLHOTO OTBETA HET
2. TenmooOMeH MEXIy IBYMsI TETUIOHOCUTENSIMU TMPU MOOYEPETHOM OMBI-
BaHUM OJHOW U TOM K€ MTOBEPXHOCTH ITPOUCXOIUT B
1. PexynepatuBabix TOA
2. PerenepatuBubix TOA
3. Cmecutenbabix TOA
4. IIpaBUIBLHOrO OTBETA HET
3. VI3 mepevymncieHHbIX TEIJIOHOCUTENIEH MPaKTUUYEeCKH HEBO3MOKHO TpaHC-
MOPTUPOBATH:
1. BoasnHoi nap
2. I'opsayas Boaa
3. JIbIMOBBIC Ta3bl
4. IIpaBUIBHOTO OTBETA HET
4. VI3 mepedncieHHbIX TEIUIOHOCUTENEH BO3MOXKXHOCTBIO TPAaHCIOPTUPOBKHU
Ha camble OOJIBIIINE PACCTOSIHUS 00J1a/1aeT:
1. BoasiHoit map



2. l'opsiuas Boga
3. JIbIMOBBIE Ta3bl
4. HuzkoTeMIiepaTypHbl€ TEMIIOHOCUTENH
5. Cpenu Bcex KOHCTPYKUUM pekynepaTuBHbIX TOA MpUMEHSIOTCS BO BCEM
BO3MO>KHOM JHMaIla30He JABJICHUN U TEMIIEPATYP TEIJIOHOCUTENEH
1. KoxxyxoTpyOHbIE
2. CniupaibHbie
3. IInactuHuaTsie
6. Ilionmaas MPOXOMHOIO CEYEHHS] MEKTPYOHOTO IMPOCTPAHCTBA B KOXKY-
xoTpyOHbIX TOA mo CPaBHEHHUIO C IUIOMIAbI0 MPOXOJAHOTO CEYEHUs B TPYO-
HOM MPOCTPAHCTBE:
1. bonpmre B 2,5-3 pa3a
2. Menbe B 2,5-3 pasa
3. [IpuOnU3UTENBHO OJIMHAKOBBI
7. Cnmpanbubie TOA o cpaBHeHHUIO ¢ KO)kyXxoTpyOHbiMU TOA obnagator
1. IToBBIIIEHHOW MPOYHOCTHIO
2. IloBBIIIEHHBIM THIPABIMYECKUM CONPOTUBICHUEM
3. I1oBBIIIEHHOW KOMIAKTHOCTBIO
4. ITpaBUJIBHOTO OTBETA HET
8. Ilnomaas mMoOBEpXHOCTH TeruiooOMeHa pekyrepatuBHoro TOA ompene-
JSIIOT B pe3ynbTaTe
1. Ter10BOro KOHCTPYKTUBHOT'O pacyeTa
2. TenmoBOro MpoBEPOYHOIO pacyeTa
3. KomnonoBo4HOro pacuera
4. IIpo4yHOCTHOTO pacyera
9. JlonoMHUTENBHOE TIEPEMENIMBAHUE MTOTOKA TETJIOHOCUTENS MPU JBUXKE-
HUU B U30THYTOM KaHaJle Mo/ IHCTBUEM IIEHTPOOEIKHON CUITBI ATO
1. Peumpkynsus
2. BropuuHasi HUpKYJISALIMS
3. TypOynuzarus
4. IIpaBUIBLHOTO OTBETA HET
10. KoMmmoHOBKO# TpyOHOTO My4YKa Ha3bIBACTCS
1. Pacnionoxxenue Tpyd Ha TpyOHOH peIieTKe
2. OpueHTanusi TpyOHOroO My4yka OTHOCHTENBHO MOTOKA TEMJIOHOCH-
TN
3. Pa3menienue neperopogok B MEXTPYOHOM MPOCTPAHCTBE
4. PazmenieHue neperopoJok B kpbimkax TOA

7.2.3 IlpuMepHbIii epevdeHb 3aJaHUI IS pellleHUs1 NPUKJIATHBIX 32124

1. OneHuTh IUIOMAAh MOBEPXHOCTH TEIDIOOOMEHHOTO ammapara Mo peKo-
MEHYyEeMbIM 3HAYCHUSAM KOA(PPHUITUESHTOB TEIIOOTIAUH.

2. HaiiTl Teruionpou3BOIUTEIIEHOCTh TEIDIOOOMEHHOTO armapara 1Mo M3-
BECTHOMY TEILIOBOMY OaJIaHCY.

3. Onpenenuth k03P PUIMEHT OpeOpPEHHS IO TeOMETPUN pedep.



4. Onpenenutb K03(pPUIMEHT TEMIOOTAAYN CO CTOPOHBI OPEOPEHHON U He-
OpeOpEeHHON TOBEPXHOCTH.

5. Haiitu KIIJI pebpa mo M3BECTHBIM XapaKTepuUCTHUKaM pedbep u kodhdu-
[UEHTY TETJIOOTIauH.

6. Onpenenuth TpeOyeMyt0 MOIIHOCTh Ha MPOKAYKY TEIUIOHOCHUTEJIS B TEIl-
JJIOOOMEHHOM armnapare.

/. HaliTn xoHE4YHOE Bjarocojiepxkanue (J1u00 TeMIlepaTypy rasa) B CMECH-
TEIHHOM TEIUIOOOMEHHHKE M3 €ro TeIUIoBOro OanaHca, cuMTas ra3 Ha BBIXOJE
MOJTHOCTHIO HACHIIIIEHHBIM.

8. Haiitu konmdecTBO BTOPUYHOTO mapa (JInOO KPEemKoro pacTBOpa) B BHI-
MMAPHOW YCTAaHOBKE IO CTYIICHSIM.

9. Onpenenuth BpeMs CYIIKM MaTepuaia B IEPBOM MEPHO/IE.

10. OmpenenuTs BpeMsi CyIIKA MaTepuasa BO BTOPOM IEPHO/IE.

7.2.4 IlpumepHbIii NepevyeHb BOMPOCOB JIS1 MOATOTOBKHU K 3a4eTy
He npenycMoTpeHO y4eOHBIM TUIAaHOM

7.2.5 IlpumepHbIii epedeHb 3aJaHUi 11 pelieHus1 MPUKJIATHBIX 32124

1.  XapakTepucTuka OCHOBHBIX TEIUIOHOCUTENICH, HCIOJIb3YEMBIX B
IIPOMBIIIEHHOCTH.

2. OcHOBHBIE KOHCTPYKIIMU PEKYINEpPaTHBHBIX TETNIOOOMEHHBIX armmapa-
TOB.

3. OcHoBHbI€ pacueTsl npu npoektupoBannn TOA. OnTumusanus

4, KomMmnonoBka TpyOHoro nyuka B pekyneparuBHbix TOA. Kopunopsslit
U IIaXMaTHBIN My4yKu. Pacuer TemiooOMeHa Ha MOBEPXHOCTHU MMyYKa.

5.  Ileperopoaku B MeXTpyOHOM TpocTpaHCTBE pekyrnepaTuBHbIX TOA.
Konctpykuuu. BapuaHTsl yCTaHOBKMU.

6.  Opeb6penne. Koncrpykiuu opedpeHHbIX TpyO. MeToabl pacuera Ten-
J000MeHa ipu opedpeHun

7.  TemmooOMeH pH KUTIEHUHU TEIJIOHOCUTENS. [[Ba Kpu3uca KureHus

8.  TemmooOMeH mpu KOHJEHcauuu TersioHocutens. [lnmenounas u ka-
neJTbHAsT KOHICHCAIIHS

9.  Crnoxwuslii TeruiooOMeH B pekymnepatuBHbXx TOA

10. TennoBoi NmpoBepouHBId pacueT pekynepatuBHbix TOA HempepbiB-
HOTO NEUCTBUS

11. KommoHOBOuUHBI pacyeT pekynepatuBHbix TOA HeEnpepbIBHOTO
JIEUCTBUSA

12. TennoBoii pacueT pexyneparuBHoro TOA mnepuoandeckoro AeMCTBUS
IIPU U3MEHEHNUHU arperaTHOTO COCTOSIHUSA OAHOTO U3 TEIIOHOCUTENIEH

13. TennoBoii pacueT pexkynepatuBHOTO TOA meproandecKoro AeCTBUS
IIPU OCTOSTHHOM arperaTHOM COCTOSIHUM TEIUIOHOCHUTEIIEN

14. PerenepatuBabie TOA. OCHOBHbBIE KOHCTPYKIIMHU

15. Tennoo6meH B perenepatuBHbIX TOA



16. TOA c «CeBAOOXKMKEHHBIM» CJIOEM. XapaKTepUCTUKU cios. ['ua-
poarHaMHUKa 00pa30BaHUS «KHUIISIIETO» CIIOS.

17. BoimapuBanue pactBopoB. OCHOBHBIE TIpoliecchl. MeTo bl U cTI0CcOObI
BBITTAPUBAHUS

18. ®wusuko-xuMUUecKas TemiiepaTypHas jaenpeccus. [IpudnHbl BO3HUK-
HOBEHMs. MeToabl pacyeTa

19. Tunppocratnueckass U TUAPOJMHAMUYECKAS] TEMIIEpaTypHbIE Aemnpec-
CHUHU.

20. Pacmonaraemas u moje3Hasi pa3HOCTH TEMITEpaTyp.

21. VYcTpoilcTBO M MpUHLHUIT PaOOTHI BHIMAPHBIX alapaToOB C €CTECTBEH-
HOM LIMPKYJISLHAEN pacTBOpa

22.  YCTpo#cTBO M MPHUHIMN PabOThl BBIMAPHBIX alIapaToB C MPUHYIH-
TEJIbHOU HUPKYJSLMEN pacTBOPA

23.  YCcTpoMCTBO U MPUHIUIT PAOOTHI MJIEHOYHBIX BHIMAPHBIX aIMIapaToOB

24. Mmuorocrynenyatoe BeinapuBanue. MBY. ['peromue TenionocuTend.
ITonorpes pactBopa.

25. Kiaccudukanuu MBY.

26. lcxonHbple JaHHBIC U 1IETU TEIJIOBOTO pacyeta MBY.

27. Pacnpenenenue mojae3HoN pa3HOCTH TEMIIEpaTyp 1o ctynensm MBY

28. KonrakTtHbie BeimapHbie anmnapatsl. Koncrpykiusa BA ¢ anmapatamu
NOTPY>KHOT'O TOPEHUS

29. Kpucramnmzanus B BBITIAPHBIX ammaparax. MexXaHu3M KpUCTaJIN3a-
1y, CrocoObl KpUCTAIIITU3aIuN

30. Kpucrammmzatopsl. KoHCTpyKIusi BaKyyM-KpUCTALTU3AIMOHHOTO
anmnapara.

31. VYcranoBku agumabatHoro McmapeHus. [IpuHIun paboThl U KOHCTPYK-
105051

32. [Ileperonka kak croco0 pazzaenenus cmeceil. bunapusie cMecu. Cmecu
C B3aUMHO HEPACTBOPUMBIMH M YaCTHYHO PACTBOPUMBIMUA KOMIIOHEHTAMH.

33. bunapssie cMecu ¢ B3aUMHO PaCTBOPUMBIMHU KOMITOHEHTaMHu. Bub
cMmeceil. 3akoH Payis

34. JluarpamMmbl COCTOSIHHSI B3AMMHOPACTBOPUMBIX HICAIBHBIX CMECEH

35. JluarpamMmbl COCTOSIHHS B3aMMHOPACTBOPHUMBIX pEATbHBIX CMECEH.
3akonbl KoHOBasIOBa

36. Huctumrsmus. OgHOCTyNeHYaTast IUCTUIUISAIIMOHHAS YCTAaHOBKA

37. MmuorocryneHyaTas AMCTHIUISIIMOHHAs ycTaHOBKa. Jleduermanus

38. Pexrudukanua. KoHcTpykuus v npuHIUN peKTU(UKAIMOHHON ycTa-
HOBKH TIEPUOJANYECKOTO JeicTBUsA. M300pakeHne mporeccoB Ha TuarpaMme

39. PexrudukanmonHas ycTaHOBKa HeNpepbIBHOrO neictBus. KoHCT-
pykuus. PY s pazneneHuss MHOTOKOMIIOHEHTHBIX CMECEN

40. llemu pacyera peKTH(UKAIMOHHBIX YCTAaHOBOK. MeTon TeopeTruye-
CKUX TapeJyioK. YpaBHEHUS pabo4mX JTUHUI

41. MeTon «KUHETUYECKON KPHUBOI» sl pacyeTa peKTHU(UKAIMOHHBIX
YCTaHOBOK

42. Bausuue ¢aerMoBoro umcia Ha paboTy peKkTU(PHUKAIMOHHOW ycCTa-



HOBKHU. OnpesienieHne MUHUMAJIBHOTO ()JIIETMOBOTO YHCIIa

43. OmnpeneneHue ONTUMAIBLHOTO (JermMoBoro yucia meroaom IlnaHoB-
ckoro u PTM.

44, DkcTpakTUBHas peKTU(]UKaAIUsA. A3€0TpONHAS peKTHU(PUKALIHS.

45. OcHoBHBIE crOCOOBI 00€3BOKMBaHUA MaTepuanoB. EcTecTBeHHas u
UCKYCCTBEHHAs cylika. CylibHbIA areHT

46. (CpolicTBa BIaKHBIX MaTepuasIoB. Bubl CBSI3U BJIaru ¢ MaTepuaioM.

47. Jlunamuka cymkd. OCHOBHBIE JBWXKYILIWE CUJIbIL, NEPEMEIIAOIINE
BJIary BHYTPH BBICYIIIMBAEMOTO MaTepuaa

48. Kunertuka cymku. [IepBblif 1 BTOpOil epHOIBI CYIIKH

49. OmpeneneHue NPOAOIKUTEILHOCTH MIEPBOTO U BTOPOTO ATANOB CYIIKU

50. BnusHue croco6a 1moaBoja TEIJIOTH Ha MEpPEeMEIIeHUE BIIard BHYTPU
BBICYIIIIBAEMOTO MaTepHasa

51. Teopernueckas cyuiwibHas ycTaHoBKa. M3o0paxeHue mnporecca B
teopetnyeckor CY Ha quarpamme

52. JlelicTBuTenbHas CylIwibHas ycTaHoBKa. M3o0pakeHue mporiecca B
nericrButenbHol CY Ha nuarpaMmme

53. Pemupkynanus cymmibHOro arenra. Cyiika ¢ IpOMEXyTOYHBIM I1O-
JOTPEBOM CYIIMIJIBHOTO areHTa

54. KoHTakTHBIE CYIIWIbHBIE YCTAHOBKU

55. TepMmopannanvoHHbIE CYIIWIbHBIE YCTAHOBKU

56. Cymka ToKaMu BBICOKOW YaCTOTHI

57. CyOnuManMOHHAas CyIIKa

58.  OcHoBHBIE CTIOCOOBI MOTYYEHUS] HU3KUX TEMIIEpaTyp

59. XnamoareHThl TapOKOMIIPECCHOHHBIX XOJOAWJIBHBIX YCTaHOBOK.
XJ1aJOHOCHUTEIHN

60. MWneanpHas mapOKOMIIPECCHOHHAS XOJIOAWJIbHASI yCTaHOBKA. XOJO-
TUIBHBINA Ko uimenT. M300paxkeHue 1ukia Ha Juarpamme

61. [elicTBuTenbHas OJHOCTyNEHYAaTass MApOKOMIIPECCUOHHAs XOJIo-
TuiIbHAs yCTaHOBKaA. M300pakeHue 1ukiia Ha Juarpamme

62. JIByxcrymeHuaTas MNapOKOMIIPECCHOHHAs XOJIOAWIbHAs YCTaHOBKA.
N300pakeHne UKiIa Ha TuarpaMmme

63. Kackagnas mapokoMIipecCuoHHas XOJOAWIbHAs ycTaHoBKa. M300pa-
KEHHE IUKJIa Ha UarpaMMe

64. UneanpHas ra3oBas XOJOAWIbHAS yCTaHOBKA. M300pakeHNe UKIIa Ha
auarpamme

65. HWpeanpHas Ta30Basi XOJIOAWJIbHAS YCTAHOBKA C pereHepalueil Terma.
N3o0pakeHne nukia Ha Juarpamme

66. JleiicTBuTenbHas ra3oBas XOJIOAWIbHAs ycTaHOBKa. M300pakeHue
IIMKJIa HA JuarpaMmme

67. WneanpHas abcopOLMOHHAS XOJOAMIbHASI YyCTAHOBKA

68. JlelicTBurenbHas aOCOpOLMOHHAS XOIOAMIbHAS YyCTaHOBKA

69. IlapoakekTopHas XOJOAWIbHAs yCTaHOBKA. M300pakeHue wujeaib-
HOTO ¥ PEabHOTO ITUKJIOB Ha TUarpaMme

70. TepModneKkTprUUECKHE XOJOIUIbHBIE YCTAHOBKU



/1. Bunaxubeii Bo3ayx .KosMuecTBEHHbIE M KadyeCTBEHHBIE XapaKTEpH-
CTHKHU BJIQYKHOTO BO3yXa

72. H-d gumarpamma BiakHOro Bo3ayxa. M300pakeHHE OCHOBHBIX ITPO-
[IECCOB Ha JUarpamMMme: HarpeB, OXJIaXJACHHe, aJuadaTHOE MCIapeHue, CMEIICHUE
JIBYX IMOTOKOB

7.2.6. MeToauka BBICTABJIEHHSI OLIEHKH NPH NPOBeJIeHUU TPOMEXKY-
TOYHOM aTTeCcTANNU

DK3aMeH MPOBOAUTCS MO BompocaMm B Ousiere. B Ounere 3 Bompoca u3 pas-
HBIX pa3zaenoB. [lpu moAroToBke K OTBETY HAa BOMPOCHI B OWJIETE pa3peliaeTcs
M0JIb30BATHCS JTHOOBIMH MaTepUaIaMu.

[locne oTBera Ha BONPOCHI OMJIETa CTYIEHT IOJYYaeT JIONOJHUTEIbHBIE
BOIPOCHI, KOJIMYECTBO KOTOPBIX BapbupyeTcs oT 1 10 3 (Ha ycMoTpeHue npernoja-
BaTellsl MO pe3yJibTaTaM IMOCEHAEMOCTH 3aHATHM, aKTUBHOCTH Ha MPAKTUYECKUX
3aHATUSAX, BBIMOJIHEHUS MPAaBUIBHO M B CPOK JJAOOPATOPHBIX padOT U KypCOBOTO
MIPOEKTA).

1. Ouenka «HeynoBieTBOPUTENBHO» CTAaBUTCS B CIy4yae, €ClId CTYJIEHT He
OTBETUJI MOJHOCTHIO Ha OJIMH WJIM HECKOJbKO BOIPOCOB OWiieTa W HE Jaj mpa-
BUJIBHOTO OTBETA HA JIONIOJIHUTEIIBbHBIE BOIIPOCHI.

2. Onenka «YIOBIETBOPUTEIHHO» CTaBUTCA B CIIydae, €CIH CTYIEHT OTBE-
THUJI IOJTHOCTBIO HA BCE BOIPOCHI B OMJIETE U HE OTBETHII TPABUIIBHO (MJIM OTKA3aJICA
OTBEYATh) HA JOMOJIHHUTEIIbHBIE BOIIPOCHI.

3 Onenka «Xopouo» CTaBUTCA B CiIy4ae, CTyJACHT OTBETHJI IOJHOCTBIO Ha
BCE BOMPOCHI B OUJIETE U HE OTBETHJI IPABUIIBHO XOTS Obl HA OJAWH JOTOIHUTEIbHBIN
BOIIPOC.

4. Ouenka «OTIMYHO» CTABUTCA B CIIy4ae, €CId CTYJIEHT OTBETUJI MOJHO-
CTbIO Ha BCE BOIIPOCHI B OMJIETE U HA BCE JOMOJIHUTEIbHBIE BOIPOCHI

7.2.7 IacnmopT OLEeHOYHBIX MATEPHAJIOB

Kon
KonTtponupyemsie paseinsl (TEMbI) . Haumenosanue
Ne n/n KOHTPOJIMPYEMOI
JTUCIUILINHBI OLICHOYHOI'O Cpe/CTBa
KOMIIETEHIIUU
1 Pexyneparuhnbie u pereneparuBuslie |[1K-1, ITK-3 Tecr, 3amuTa 1abopa-
TEM1000MEHHBIE anmnaparThbl TOPHBIX PabOT, FIK3aMEH
2 Pextudukanmonnsie u quctwusanu-  |I[1K-1, TTK-3 Tecr, 3amuTa 1adopa-
OHHbIE YCTAaHOBKHU TOPHBIX PabOT, FIK3aMEH
3 BrimapHbie ycTaHOBKH ITK-1, IK-3 TecT, BeIIOTHEHUE KYD-
COBOI'0 ITPOEKTA, IK3aAMEH
4 CylmnibHbIE YCTAHOBKH ITK-1, ITK-3 Tect, sK3aMeH
5 CMmecutensabie TOA ITK-1, TIK-3 Tect, sx3aMeH
6 XOJIOAUIBHBIE YCTAHOBKU ITK-1, TIK-3 TecT, sx3aMeH

7.3. MeToauyeckue MaTepuabl, oNpeaesiiomyue nNpoueaypbl OleHU-
BAHUS 3HAHUI, YMEHHNI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH




TectupoBaHue OCYIIECTBISIETCS NPU IHOMOIIM KOMITBIOTEPHOH CHCTEMBbI
TECTUPOBaHUS. Bpemsi TecTHpOBaHUS OINpenessieTcss KOJIMYECTBOM BONPOCOB B
tecte. [IpoBepka TecTa U OleHKa MIPOBOIUTCS COTIIACHO 3AJI0)KEHHOM B IIpOrpamme
METOAMKE OMpeAeTICHHUS OLIEHKU MPU MPOBEACHUH MMPOMEKYTOYHON aTTeCTalllu.

Pemienne crangapTHBIX 3a/1a4 OCYIIECTBIISIETCS C UCIOJIb30BAaHUEM BBIIAaH-
HBIX 33/1a4 Ha OymakHOM HocuTene. Bpems pemenus 3agay 30 muH. 3ateM ocy-
IIECTBIISICTCS. TIPOBEPKA PEIISHHsS 3a/1a4 SK3aMEHATOPOM U BBICTABIISICTCS] OLICHKA,
COTJIACHO METOJIMKE BBICTABJICHHUS OIICHKH IMPH TMPOBEICHUH IMPOMEXYTOYHOU aT-
TECTAINU.

Penrenne mpuKIIagHBIX 33124 OCYIIECTBIISIETCS C MCIIOJL30BAHHEM BBIJAH-
HBIX 3a7a4 Ha OymakHoM Hocutene. Bpems pemenus 3agad 30 mus. 3aTem ocy-
HIECTBIISIETCS. TIPOBEPKA PEIISHHs 3a/1a4 YK3aMEHATOPOM U BBICTABIISICTCS] OLICHKA,
COTJIACHO METOJIMKE BBICTABJICHHUS OIICHKH MPH MPOBEIECHUH MPOMEKYTOYHOU aT-
TECTalIUU.

3amuTa KypcoBOi paboOThI, KypcOBOTO MPOEKTa MIIM OTYETa IO BCEM BHIaM
NPaKTUK OCYIIECTBISETCS COTJIACHO TPeOOBAaHUSAM, MPEIbSIBISEMBIM K padore,
OIMCAaHHBIM B METOJWYECKHX MaTepuanax. [[puMepHoe Bpemst 3alUThl Ha OJHOTO
cTynenTa coctanisieT 20 MuH.

8 YYHEBHO METOAUYECKOE U UH®OPMALIMOHHOE
OBECIIEYEHHUE JUCIHUIIJINHBI)

8.1 IlepeueHb yueOHOI JTUTEPATYPHI, HEOOXOAUMOI 1JIs1 OCBOCHHS JHC-
HMILINHBI

Teopernueckunii Kypc

1. TloptHoB B.B. PekymnepaTuBHble U pereHEepaTHUBHBIC TEIJIOOOMEHHBIE
anmapartbl: yue6. mocodue / B. B. Tlopthos, /I. A. Konosanos, K.I'. XpumnyHos;
OI'bBOY BO «BopoHekckuil rocy1apCTBEHHbIN TEXHUYECKU YHUBEPCUTETY. — 2-€
u3., nepepad. u non. — Boponex: Uza-so BI'TY, 2020. — 104 c.

2. IloptHoB B.B. Brimapusanue: y4e6. mocooue / B.B. [ToptHoB. Boponex:
['OYBIIO «BopoHexkckuii rocyapCTBEHHbI TEXHUYECKUN YHUBEpcUuTeT», 2011.
105 c.

3. IloptaoB B.B. PexTudukanuoHHpie W TUCTHUISIMOHHBIE YCTaHOBKU:
yue0. nocobue / B.B. IloptHoB. Boponex: 'OYBIIO «Boponexckuii rocynapcr-
BEHHBIN TEXHUYECKNN yHUBEpCUTET»,2009. 80 c.

4. IloptaoB B.B. CymunbHble ycTaHOBKU: yueb. mocodue. / B.B. IlopTHoB.
2-e¢ u3n., nepepad. u gomn. Boponex: ®I'BOY BIIO «BopoHnexckuii rocygapct-
BEHHBIN TEXHUYECKUN yHUBEpCUTET», 2013. 120 c.

5. [ToptaoB B.B. XonogmnpHbie ycTaHoBKU: yueO. mocobue / B.B. TlopTHoB.
Boponex: ®I'BOY BIIO «BopoHEXCKHII TOCyAapCTBEHHBI TEXHUYECKHA YHH-
BepcureT», 2014. 98 c.

6. [ToptHoB B.B. CMecuTenbHbIe TETIIO0OMEHHBIC anmaparthl: yued. mocooue
/ B.B. TloptHoB. Boponex: ®I'BOY BO «Boponexckuii rocyqapcTBEHHBIA TeX-
HUYECKUW yHUBepcuTeT», 2015. 75 c.



[IpakTrueckue 3aHATHS

7. ITaBnoB, Koncrantun ®eodanosuy. [Ipumepsl u 3amauu no Kypcy npo-
[[ECCOB W ammapaToB XUMHUYECKOW TexHosioruu [TekcT] : ydeOHOe mocolOue ais
BY30B. - 14-e u3n., crep. - Mockaa : [0. u.], 2007 (Yebokcapst : I'YIT "UIIK "Uy-
Bammums", 2005). - 575 c.

8. bakimacroB, A.M. IlpoekTrpoBaHre, MOHTaX U IKCILUTyaTalus TEII000-

MEHHBIX yCTaHOBOK : Yueb. mocobue / Iloxg pen. A. M. bakmacroBa. - Mocksa :
Oueprowmzaar, 1981. - 336 c.
JlaGopaTopHbIie pabOThI

9. IloptHoB B.B., Maiiopos B.B. Tpommun A.1O. JlaGopaTopHbIii MpakTUKyM
no kypcy «TemioMmaccooOMeHHOE 000pyA0BaHUE MPEANPUATHIN: Yueb. mocodue.
Boponex: Boponex. roc. TexH. yH-T, 2005, 89 c.

KypcoBoli mpoekt

10. IToptHOB B.B. MHOrOCTYnEeH4aThie BEITAPHBIE YCTAHOBKU: y4€0. OCO-
oue / B.B. [loptHoB. B.B. Maiiopos. Boponex: 'OYBIIO «BopoHnexckuii rocy-
JApCTBEHHBIN TEXHUUECKUW yHUBEpcUTETY, 2008. 173 c.

8.2 Ilepeyenbr HH(pOPMANMOHHBIX TEXHOJIOTHIi, HMCHOJb3yeMBbIX NpPH
OCYIECTBJICHMH 00pPa30BaTeJIbLHOI0 MPOIecca Mo AUCUMILIMHE, BKIKYAas Ie-
peYeHb JHMUIEH3MOHHOI0 MPOrpaMMHOr0 odecme4veHusi, pecypcoB uHdopma-
HUOHHO-TEJIEKOMMYHUKAIMOHHON ceTH «HTEepHeT», cOBpeMeHHbIX mnpodec-
CHOHAJIbHBIX 023 TaHHBIX U MHPOPMAIUMOHHBIX CIIPABOYHBIX CHCTEM:

8.2.1 IIporpamMHOe oOecnieueHre

OnepanoHHbIE CUCTEMBI

— Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each
Aca-demic;

OducHble TPUIIOKEHUS

— OpenOffice;

— Adobe Acrobat Reader;

— Cool PDF Reader,

bpay3zepsl

— Internet Explorer;

— Atom;

— Chrome;

— Opera;

CAD unu CAIIP nporpamMmsbl - CUCTEMbI aBTOMATU3UPOBAHHOTO MPOEKTH-
pOoBaHUS

— Kommac-I'padux LT;

[IporpaMmsl 1JIs YUCIEHHBIX BBIYMCICHUN

—Advanced Grapher;

— MathCAD 11 lite Portable Rus;

AHTUBHPYCBI



—Avast Free Antivirus;

— Kaspersky Free
[IpuknagHabie IPOTpaMMBI
— TTNJPOCUCTEMA;

— [TACCAT;

— ZuluHydro

8.2.2 Pecypcel uH(MOpMAITMOHHO-TEIEKOMMYHUKAIMOHHONW cetn  «MH-

TEp-HET»

LIUH.

tsii

— Poccuiickoe oOpazoBanue. @enepanbHblil HOpTall.

http://www.edu.ru/

— OOpa3zoBatenbHblil moptan BI'TY

https://education.cchgeu.ru/

8.2.3 NHdopmalimoHHbIe CITPaBOYHBIC CUCTEMBI

— http://window.edu.ru

— https://wiki.cchgeu.ru/

8.2.4 CoBpeMeHHbIe podeccroHaIbHbie 0a3bl JaHHBIX

— DNeKTpOHHBIM (POHJ MPaBOBOM M HOPMATUBHO-TEXHUYECKON TOKYMEHTa-

http://docs.cntd.ru
— Enunas cuctema KOHCTPYKTOPCKOW TOKYMEHTALUU.
https://standartgost.ru/0/2871-edinaya_sistema_konstruktorskoy dokumenta

— MenepanbHbli THCTUTYT MPOMBIIUIEHHON coOcTBeHHOCTH. MH(OopMmanu-

OHHO-IIOUCKOBAasi CHUCTEMaA.

www1.fips.ru

— HanmonanpHas anekTpoHHas Ou0InoTeKa.
elibrary.ru

—9BC IPR Book
https://www.iprbookshop.ru

— OBbC Jlanp

https://e.lanbook.com

— ObC bubnuoxiny6

https://biblioclub.ru

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIAd

OCYHECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLHECCA

1. Cnennanu3upoBaHHbIE JICKITMOHHBIC ayIUTOPUH, OCHAIIEHHBIE 000PYI0-

BaHUEM ISl JICKHMOHHBIX JEMOHCTpPAlM M MPOEKIIMOHHOW ammapaTypoi (ay.

306/3, 312/3).

2. JlucnineiHbli Kiacc, OCHAIIEHHBIM KOMIIBIOTEPHBIMU MPOTpaMMaMU JIJIst

NpoBeIeHUs JJabopaTopHOro mpakTukyma (aya. 312/3).

3. YuebOnas nabopatopus «TemmomaccooOMEH M TEIJIOMacCOOOMEHHOE


http://www.elibrary.ru/
https://www.iprbookshop.ru/

obopynoBanue» (aya. 303/3), ocHameHHass HEOOXOAUMBIM J1a00OPaTOPHBIM 000pY-
JOBaHHEM.

10. METOJIMYECKUE YKA3AHUS 1JISI OBYUAIOLUXCS 1O
OCBOEHMIO JUCHUIIIAHBI (MOLY.JIST)

[lo mucnumuue «TemnoMaccooOMEeHHOE OOOpYIOBAaHUE MPEATPUATHIIN
YUTAIOTCS JIEKIIUU, IPOBOASITCS MPAKTUUECKUE 3aHATHS U JTJabopaTOpHbIE PadOTHI,
BBITIOJTHAETCS KypCOBOW MPOEKT.

OCHOBOI1 M3y4eHHs JUCUUIUIMHBI SBIISIOTCS JIEKIIMH, Ha KOTOPBIX H3Jlara-
I0TCsl HanboJiee CYHIECTBEHHBIC M TPYJIHBbIE BOMPOCHI, a TAaKXKe BOMPOCH], HE Ha-
HIeIIINe OTPAXKEHUS B YIeOHOU JIUTEepaType.

[IpakTHueckue 3aHATUS HANpaBJICHbl HAa MPUOOPETEHHE NMPAKTUYECKUX Ha-
BBIKOB pacyeTa TEeIIoMacCOOOMEHHOM anmapaTypahl.

JIaGopatopHble paOOThI BBHIMOIHSIOTCS Ha J1a0OpaTOpHOM OOOpY/IOBAaHUU B
COOTBETCTBUH C METOJIMKAMM, IPUBEICHHBIMH B YKa3aHUSIX K BBIIIOJHEHHIO padoT.

Metoauka BBINOJIHEHHMsS KYpCOBOIO TPOEKTa M3JI0XKEHa B  ydyel-
HO-METOJIMYECKOM NOCOOMU. BBINOMHATE ATambl KypCOBOIO MPOEKTa JIOJIKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KoHTposib ycBOeHMsT Marepuana AWCHUIUIMHBI MPOU3BOAUTCS TECTaMH,
IIPOBEPKOI J1abopaTOpHBIX pabOT, KypCOBOrO MPOEKTA, 3aLIUTOW KypCOBOTO IMPO-
eKTa.

Bun yaeOHbIxX

. [ledaTenbHOCTH CTyIEHTa
3aHATUI

Jlexuus Hanucanue KoHCIEKTa JIEKIIMNA: KPaTKO, CXEMAaTUYHO, I1OCJIEJ0BATEIBHO
(uKcUpoBaTh OCHOBHBIE IOJIOKEHUS, BBIBOJABI, (HOPMYIHpPOBKH, 0000-
LICHMSI; TIOMEYaTh Ba)KHBIE MBICIIU, BBIIEISTH KIFOUYEBBIE CIIOBA, TEPMHU-
HbI. [IpoBepka TEpMHUHOB, MOHATHN C ITOMOIIBIO YHIMKIIONEAUM, CIOBA-
peil, cipaBOYHUKOB C BBITMCHIBAHUEM TOJIKOBAaHHMM B TeTpajs. O003Ha-
YeHHEe BOIPOCOB, TEPMUHOB, MaTepraia, KOTOpPbIE BBI3bIBAIOT TPYIHOCTH,
IIOMCK OTBETOB B pEKOMEHAYeMOM nuTeparype. Ecian caMocTosATENnbHO HE
ylaercsi pazobpaTbcsi B Marepuale, HeoOXoIuMo c(hopMyIupoBaTh BO-
IIPOC ¥ 33JaTh MPENOAABATEN0 Ha JIEKIIMM WM HAa IPAKTUYECKOM 3aHs-
THUU.

[IpakTnueckoe KoHcnekTupoBaHue peKOMeH IyeMbIX HCTOYHUKOB. PaboTa ¢ KOHCIEKTOM

3aHATHE JIEKIUi, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, TPOCMOTP pe-
KOMeHAyeMoM nutepaTypsl. [IpociymmBanue ayino- u BUAE03anucei 1o
3aJlaHHOM TeMe, BBIIIOJIHEHUE PacYeTHO-TpapUUeCKUX 3a/laHu, pelieHne
3a]1a4 110 AJIFOPUTMY.

JIaGoparophas pabota [JlaGopaTopHble pabOThI MO3BOJIIOT HAYYUTHCS MPUMEHSATH TEOpeTHde-
CKHEC 3HaHUW, MMOJYYCHHBIC HA JICKIWU IIPU PCIHICHUH KOHKPETHBIX 3a1a4.
UYroObl HanboJee paroOHAIBHO U OJTHO HCIOIB30BATH BCE BOZMOKHOCTH
71a00paTOPHBIX AJIS TIOATOTOBKY K HUM HEOOXOMMO: CIIEAyeT pa3odparhb
JIEKIMIO TI0 COOTBETCTBYIOIIEH TeMe, 03HAKOMUTCSI C COOTBETCTBYIOLINM
pazzenoMm yyeOHHKa, MpopadoTaTh JOMOJHUTENbHYIO JUTEpaTypy U HC-
TOYHHKH, PELIUTD 33]Ja4U U BHIIIOJIHUTH JIpYTHE MHUCbMEHHBIE 3a/1aHusl.




CamocTosTenpHas
pabora

CamocrosiTenpHas paboTa CTYJAEHTOB CIIOCOOCTBYET TIyOOKOMY YCBOE-
HUS y4eOHOro mMarepuasia W pa3BUTHIO HaBBIKOB camooOpa3zoBaHus. Ca-
MOCTOSITEIbHAsI Pad0Ta MPEIOJIaraeT CISAYIOIINE COCTABIISIONINE:

- paboTra ¢ TekcTaMH: y4eOHHKaMH, CIPaBOUYHUKAMH, JOTOIHUTEIBHOM
JUTEPATypOid, a TaK¥Ke MPopaboTKa KOHCIIEKTOB JICKIINH;

- BBITMOJIHEHHUE JIOMAITHUX 33/IaHUH U PacyeToB;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSATEIIBHOTO U3Y4YCHUS;

- yuacTHe B paboTe CTyIeHYEeCKUX HayYHBIX KOH(PEPEHINH, OMMMITHAT;

- MOJITOTOBKA K MPOMEXYTOYHOH aTTECTAIUH.

IToaroroska k
MIPOMEKYTOUYHOM
aTTecTaluu

T'oToBUTBHCS K HpOMeXCYTOqHOﬁ arrecraiuum CiIcayeT CUCTCMAaTUUCCKU, B
TE€YEHHUE BCETro cemecTpa. IHTeHCHBHAs MOATOTOBKA JOJKHA HAYAThCS HE
MO3JHEE, YEM 33 MECAL-IIOJNTOPa JA0 MPOMEKYTOUHOM aTTectauuu. JaH-
HBIE II€peJ] 3a4ETOM C OLIEHKOM, SK3aMEHOM, 3a4€TOM C OLEHKOMW, dK3a-
MeHOM Tpu AHS d()EeKTHBHEE BCETO MCIOJIB30BaTh JJIsi TIOBTOPECHUS U
CUCTEMaTHU3allMu MaTepHaa.




