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1. HEJIA ¥ 3AJJAYA JUCTUTLIAHBI

1.1. Heau AuCHUMIHHBI

Lleap M3y4eHUs AMCIMILUIMHBI COCTOMT B OOccreueHHe (PyHIaMEHTaIbHOM
MIOJITOTOBKH, ITO3BOJISIONICH Pa3BUTh HABBIKU 110 TIPABMIIBHOMY BBIOOPY M pacuéTy
TOPEHUS TOIUIMBA B PA3JIMYHBIX TEIUIOMOTPEOISIOMNX arperaTax MPOMBIIIICHHON
TEIJIOOHEPTCTHKN U TCTUIOTEXHUKH.

1.2. 3agaun ocBOeHHUS TUCIHHUILIHHBI

N3ydeHne OCHOBHBIX BHJOB IPOMBIIIJIEHHOTO TOIUIMBA, €ro COCTaBa,
KJ1accu(pUKaIy ¥ MapKUPOBKH; U3YUCHUE METOIUK COCTABICHUSI MAaTEPHAIBHBIX U
TEIUJIOBBIX 0aJIaHCOB MPOLIECCOB FTOPEHMUS; U3YyUEHUE KHHETUKHU MIPOIlecca FTOPEHUs, B
TOM YHCJE MPOLECCOB CMECe0Opa3oBaHMs, BOCIUIAMEHECHHUS M XHUMHYECKOIO
pearupoBaHusl; U3yUYCHHE OCOOCHHOCTEH CXKUTAHUS PAa3IUYHBIX BHIOB TOILIMBA W
YCTPOMCTB ISl UX pear3alni.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII

Jucnummaa « CKUraHue ¥ TepMHUUecKas repepadoTKa TOTUIMBAY OTHOCHUTCS
K TUCIUIUIMHAM BapHaTUBHOW YacTH (IUCIUILIMHA 11O BEIOOPY) Os1oka b1.

3. MHEPEYEHD IINIAHUPYEMBIX PE3YJIbTATOB OBYYEHUSA
O IMCHUITJIMHE

[Tponecc m3ydeHust TUCHUTIIUHBI « Co)KUTaHUE W TEpMHUYEcKas TepepadoTka
TOTUTMBAY HAIpaBJieH Ha (OPMHUPOBAHUE CICAYIOMNX KOMIIETECHITH:

OIIK-2 - crnocoOGHOCTh JEMOHCTPUPOBATH 0a30BbIe 3HAHUA B O0JACTH
€CTECTBEHHOHAYYHBIX UCUHUILINH, TOTOBHOCTBIO BBISBIIATh €CTE€CTBEHHOHAYYHYIO
CYITHOCTh TPOOJIEM, BO3HHKAIOIIMX B XOJIe¢ MPO(PECCHOHANBHON AESITeIbHOCTH;
OPUMEHATh JUISI UX pPa3pelieHHs] OCHOBHBIE 3aKOHBI E€CTECTBO3HAHUS, METObI

MaTeMaTU4YeCKOro  aHajlu3a U MOJCIHMPOBAHUSA,  TEOPETUYECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIICIOBAHMUS.
[IK-4 - cnocoOHOCTh K TIPOBENCHUIO JKCIEPUMEHTOB IO 3aJIaHHOMN

METOJMKe, 00paboTKe W aHaIu3y IOJYYEHHBIX PE3yJbTaTOB C MPHUBJICYCHUEM
COOTBETCTBYIOIIETO MaTEMATHYECKOTO anmapara.

Pe3yabTaThl 00yueHUs, XapaKTepu3yoiue

Komnerenuus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

OIIK-2 3HAThb OCHOBHBIE BUJIbI ITIPOMBIILIJICHHOTO TOIUIMBA, €T0 COCTaB U
MapKUPOBKY; OCHOBHBIE TEPMOXUMUYECKNE YPABHEHHUS ITOJIHOTO U
HEMOJIHOI'0 TOPEHUs; KUHETHKY ITpolecca FoOpeHusl; 0COOEHHOCTH
COKMTaHUsl TBEPIOTO, )KUJIKOTO U ra3000pa3HOro TOIUIMBA

YMETh COCTaBJISITh MAaTEPUATILHBIN OanaHC TOPEHHUs; COCTABIISTh
TEIJIOBOM OallaHC TOPEHU S ; IPOU3BOIUTH BHIOOD U pacuér
YCTPOWCTB COKMTaHMsI TOILIMBA




BJIa/IETh HaBbIKAMH IIPUMEHEHUSI OCHOBHBIX (DU3NYECKUX U
XUMHUYECKHX 3aKOHOMEPHOCTEN MU pacuy€Te ropeHus TOIIUB;
HaBBIKAMU BbIOOpA U pacy€Ta TOITMBONOTPEOIISIONINX YCTPOMCTB

I1IK-4 3HAaTb MCTOAUKHU SKCIICPUMCHTAJIbHOT'O UCCIICAOBAHUA
TeHJ'IO(i)I/ISI/I‘IeCKI/IX CBOMCTB Pa3JIMYHBIX TOILJINB

YMETb OCYILECTBIISITH CTATUCTUYECKYIO 00pabOTKY pe3yJbTaToB
DKCTICPUMEHTAILHOTO UCCIICIOBAHMUS

BIIQJIETh METOJaMHU TEOPETHUUECKOTO (pacu€THOr0) U
AKCIIEPUMEHTAIBHOTO OTPE/IEICHUS TapaMeTPOB TOTUIMBA U
npolecca rTOpeHus

4. OB BEM JUCIHUITJINHBI
O6mass  TpyIOEMKOCTh AUCHUIUIUHBI «CKUraHhe ¢ TepMHYECKas
nepepadoTKa TOMIIMBA» COCTABJISIET D 3.€.

Pacnpe;[eneHHe pr,Z[OéMKOCTH JUCHUIIIINHEI 110 BUAAM 3aHSTHUI.

Ounas popma 00ydeHust

. Bcero | Cemectpsl
Bunapl yue6HOM paboThI HACOB >
AyauTOpHBbIE 3aHATHSA (BCEro) 54 54
B Tom uncre:
Jlexnnn 18 18
[Tpaktrueckue 3ansatus (I13) 18 18
JlaGopatopusbie pabotsl (JIP) 18 18
CamocrosiTeibHas padboTa 90 90
KypcoBoi npoekr + +
Yacel Ha KOHTPOJIb 36 36
Bubl npomMeKyTOYHOM aTTeCTAllUM - YK3aMEH + +
OO6mmast Tpy10€MKOCTb:
aKaJICMUICCKHE Yachl 180 180
3ad. e]I. 3) 3)
3aounas popma 00yueHust
. Bcero CemecTpsl
Buapl yueOHOM paboThI HACOB 3 4
AyauTOpHBbIE 3aHATHSA (BCET0) 22 10 12
B ToMm uncre:
Jlexuuu 8 4 4
[TpakTueckue 3ausarus (113) 6 2 4
Jlaboparopubie paboTs (JIP) 8 4 4
CamocTrosiTesibHas padoTa 145 73 72
KypcoBoii npoekt + +
KonTposabHasi paboTa + +




Yacel Ha KOHTPOJIb

13

BI/II[LI HpOMG)KYTOqHOfI aTTcCTaluu -

OK3aMCH, 3a4CT

OO6m1ast TPy 10€MKOCTb:
aKaJIEMUIYECKHUE YaChI

3a4. CA.

o1 O

87
2.42

93
2.58

5. COAEPKAHME JJUCLUIITUHBI (MOYJIST)

5.1

Conep:xanue

pasaesioB

TPYAOEMKOCTH 10 BHAAM 3aHATHH

Ounas ¢popma o0yueHust

INCIUILIMHLI |

pacmnpenesieHue

Ne
/1

HaunMeHoBaHUE TeMBI

Conepxanue pasnena

Jlexir.

Ipaxk.
3aH.

JIa6.
3aH.

CPC

Bcero,
Jac.

BBenenue B qucHumminHy

OCHOBHbIEC TEH/ICHIIUH Pa3BUTHUsI TOILTHBHOTO
Oananca Poccun. CoBpeMeHHOE COCTOSIHUE
ra3oBoro Oananca Poccun. OcHOBHEIE
MOTPEOUTENTN Ta3000pa3HOTO, KUIKOTO U
TBEP/IOTO TOIUIMBA. 3HAUCHUE PALIMOHAILHOTO
HCIIOJIL30BAaHUS TOILIMB  OCHOBHBIC ITyTH €T0
COBEPILCHCTBOBAaHMS. 3a1a4l Kypca U ero
CBsI3b CO CME)KHBIMH AUCIUTUTHHAMU

Cxuranue rasa.
I"azoropenouneie
yCTpoiicTBa

OcHOBHBIE TPeOOBaHUS, IPEIBIBIIEMBIC K
ra30BBIM rOpeNKaM, UX KJIacCH(pHUKAIHS 1
OCHOBHBIE XapakTepucTuku. [Ipenmyiecrsa,
HEJJOCTAaTKK M 00J1aCTh IPHMEHEHHS
OT/IENbHBIX KJIACCOB ropesiok. Pexomennanun
10 BBIOOPY M MIPUMEHEHHIO PA3INYHBIX TUIIOB
ra3oropenoyHbIX ycTpoicTB. KoHcTpyKimu
TOPEJIOK

18

Coxxuranue ra3a. OCHOBbI
pacuéra razoropeao4yHbIxX
YCTpOICTB U Kamep
CropaHus rasa

Pacuér ucreueHus cKUMaeMoro u
HEC)KMMAeMOro ra3a U3 OTBEPCTHH H COILI.
OCHOBBI pacyéra NPSIMOTOYHBIX TYThEBBIX
ropeniok. OCHOBHBIE BUJIbI 3aKPY4HBAIOIINX
YCTPOHCTB (BO3IYIIHBIX PETHCTPOB) U
MeTO/Ibl uX pacuéra. Pacuér pacnpeneneHus
Ta30BBIX CTPYH B BUXPEBBIX FOPEIIKax.
OCHOBBI pacdyéTa HHKEKI[HOHHBIX TOPETIOK.
Pacuér [UIMHBI KHHETHYECKOTO (akena u
rOpeNoYHOro TyHHemnst. OnpenesieHne JIMHbI
nuddy3noHHOTrO (hakena u BEIOOP rabapuToB
KaMep CropaHusi

10

CXHTaHHe XKHUIKOTO
torumBa. PopcyHKH TS
COKUTaHUS KHUIKOTO
TOIJIMBA

TpeGoBanus, MpeabsIBIsIeMbIe K GOpCyHKaM,
U ux kinaccudukanys. I[Ipeumyiectsa,
HEZOCTAaTKU U 00JIaCTh MPUMCHEHUS
OT/ZIeNbHBIX K1accoB HopcyHOK. OCHOBHbIE
pEeKOMEH/IAllNH 110 BEIOOPY THIIa (OPCYHOK
JUTSL pa3NIMYHBIX OTHETEXHUYIECKUX arperaros.
KoHcTpykimu popcyHoK

11

Coxuranue KHUIKOIro
TOILIMBA.
3aKOHOMepHOCTb
pacnblIMBaHuA U
HCIIapEHUS Karlejib
JKHUAKOI'O TOIJIMBA

IToka3aTes TOHHHBI PaCIIbUTBAHUS.
MexaHH3M pacTbUIHBAHUS KUKOCTH
¢dopcyrakamu. OcoOOEHHOCTH PACTIEIIMBAHUS
’KUJIKOCTH BO31yXOM U napoM. OCHOBHBIE
(akTOpBI, BIUAIOIIME HA KAYE€CTBO PacIblia
MEXaHUYECKHMH LIEHTPOOESKHBIMH
(dopcyHkaMu. 3aKOHOMEPHOCTH HCTIAPEHUS
Karesb JKUJKOCTH B oToke. OCHOBBI pacuéra
BPEMEHH HCHapeHHs U TPAaCKTOPUH ABIDKCHUS
Karenb B KaMepax CrOpaHHsI.
Murencudukanys mponeccoB CKUTaHHS

JKUAKOI'O TOIUJIMBA




CokMraHue »HIKOTro
ToriuBa. OCHOBBI
pacuéra GopCyHOK U
KaMep CrOPaHUsl KHJIKOTO
TOILIMBA

Teopust MexaHHYECKOI LIEHTPOOEKHOM
¢dopeynku I'H. A6pamoBuua asst naeasbHOR
JKUIKOCTH. Pacuér MexaHnyeckux
HEHTPOOEKHBIX (POPCYHOK IS peasTbHON
sxkuaroctd. OcobeHHOCTH pacuéra
THEBMAaTHYECKUX (POPCYHOK BBICOKOTO U
HH3KOTO JaBJICHUH. PekoMeHnarym mo
BBIOOPY ceueHnit Ma3yTONpOBOOB,
MaponpoBOJIOB U BO3AyXOBOJIOB K
(hopcynkam. OueHKa reOMETPUIECKUX
pa3MepoB ¢akena pacHbUIEHHOTO KUAKOTO
torumBa. OnpereneHue pa3MepoB Kamep
CTOpaHUs

16

Coxuranue TBEPAOTO
toruBa. C0eBoi MeTo
C)KUTAHMS TOILIMBA

Oco0eHHOCTH OpraHU3aLUU CIOEBOTO
Hporecca ¥ OCHOBHbBIE TEXHUYECKHE CXEMBI
ero ocyiecTBieHus. [IpuonmKkeHHas Teopust
BBITOPAHUS U Tra3U(UKALIMK CIIO0S TOTUIUBA.
OCOOEHHOCTH CHKUTAHHS TBEPAOTO TOIUIABA B
HICEBJOOXKIKEHHOM CII0e

11

Coxkuranue TBEPAOTO
toruaa. Cxuranue
YTOJIBHOM MbUTH

T'opeHye TOIUINBHBIX YaCTUI] B YCIOBHSIX
HbUIeYroJabHOTO (akerna. ['opeHue
noau(paKIrOHHOTO (aKesa B KHHETHYECKOM
u tuddy3noHHON obmacTax. OueHKa JTHHBI
meUIeyToNbHOTO (hakena. Kimaccuduxamus
HBUICYTOJbHBIX ropeok. OCHOBHBIC
PEeKOMEHTAllNH I IPOSKTHPOBAHHUS
HBUICYTOJIBHBIX Topenok. [Tytn
WHTCHCH()UKALUK TOPEHNUsI TBEPJOTO TOIIMBA

19

Bomnpoce! Tepmuueckoi
nepepaboTKH TOTLUTUB

MexaHu3M 1 KHHETHKA B3aUMOIECHCTBHUS
yriepoaa C YIIIeKUCIOTON U BOASHBIM MapOM.
JlnHamuKa ra3000pa30BaHus B CIIOE TBEPAOTO
TOILIMBA HA BO3IYLIHOM, ITAPOBOM,
MapOBO3YIIHOM U MAPOKUCIOPOJIHOM yThE.
Pacuét mokasareneii razuukanus TBEPIAOTO
TOIUIMBA. MeXaHNU3M HENOJIHOr0 TOPEHHUs
ra3o00pa3zHOro U )KHUJIKOTO TOTUTMBA. MeToIbI
pacyéra paBHOBECHOTO COCTaBa MPOIYKTOB
HETIOJIHOTO TOPEHHUS TIPH PAa3THIHBIX
kod(ddurrenTax pacxoma Bo3ayxa.
MexaHn3M 1 KHHETHKA KOHBEPCHH
YTJIEBOJIOPOIHOTO TOTUTUBA YTJIEKUCIOTON U
BOJSIHBIM 1apoM. CXeMbI TPOU3BOCTBA
SHIOTEPMUYECKHX M IK30TEPMUUYECKHX
3AIUTHBIX aTMOC(hEp U3 IHEPTrETUUCCKIX
TOILINB

10

Oco0pble cirydan ¥ HOBBIC
HaNpaBJICHUS B TEXHHUKE
CKHUT'aHUS TOIIMBA

OCOOEHHOCTH C)KUTaHHS TOITUINBA Ha TyThE,
oGoraménnoM kuciopogoM. [ynscaronHoe
CXXHUTaHHEC TOIIJIUB. HpI/IMeHeHI/Ie
YABTPA3BYKa, JJIEKTPUYECKUX U MATHUTHBIX
TOJIeH /Ul HHTeHCU(HKAIIMN TOPEHHMSI.
OCOGGHHOCTI/I CXKUTraHHus ra3da B KOHTAKTHBIX
TEMmI000MEHHMKAX, B 3aCHIITKAX U HACAIKaX.
Cxxuranue (IOKATaHUE) Ta3a Ha
KaTaJMuTH4eCKoi Hacaake. Vicrnoas30BaHme
MPOJYKTOB CrOPAHHS Ta3a Jisi OTOILICHUSI U
BEHTHJIAIMHN 34aHuii. Mcronp3oBaHne
3HepFI/II/I JABJICHUA ra3a B Typ6HHHbIX
ropenkax. ['a303JIeKTpuIeCKrue TOPEIKH.
CiKUraHue KHKOro TOIUIMBA C €ro
HpeBapUTEIbHOM ra3udukarmeii.
CiKHMraHue »KHIKOTO TOILIHBA C IIOMOIIBIO
06apOoTaxHBIX ropenok. OcoOEHHOCTH
C)KUTAaHUSI Ma3yTa B BUXPEBBIX M IUKIOHHBIX
Kamepax cropanusi. C;KUraHHE Ma3yTHBIX
amyibcuit. Coxuranue Masyrta np npeaeibHO
MaJIbIX N30BITKax Bo3ayxa. OcoOeHHOCTH
COKUTaHUSI Ma3yTa U YrOJIbHOMU MbLIH BO
BCTPEYHBIX CTpysix. Crkuranue
BOJIOYTOJIbHBIX CYCIICH3HIA.

12




11

DKcIepuMeHTaIbHbIE
METO/IbI NCCIIEJOBAHUS
HPOLIECCOB FOPEHUS

MeTtozb! U3yueHus: cMeceoOpazoBaHus B
TOpPENIOYHBIX YCTPOHCTBAX M KaMepax
cropanusa. CrocoObl 0TO0pa yCpeAHEHHBIX
npo0 MPOIyKTOB cropanus. Mccinenosanue
HOJIeH CKOpoCTeH, TeMIepaTyp u
KOHIICHTpaIUi B CeUeHUSIX (hakena;
OIIpe/IeNICHNE a3POTUHAMUIECKOH 1
XUMHUYECKO# JMHBI (akena u ero hopmsl.
CoBpeMeHHbIE METOBI TA30BOTO AHAN3A.
IIpoBepka MpaBUIBHOCTU Fa30BOTO aHANU3A.
VYapoméHnHas METOIMKA TEINIOTEXHUYECKUX
UCIIBITAHNH OTHETEXHUYECKHX YCTAHOBOK.
[MpubmmxeHHOE MOAENMPOBAHKE ITpoIIecca
TOPEHHsI PacHBUIEHHOTO JKUAKOTO TOIUINBA 1
1 hy3noHHOTO Ta30BOTO (hakena.
[MpuGmxeHHOe MOAETPOBAHNE
KHHEeTH4eckoro ¢akena. OCOOEHHOCTH
HPUOIIKEHHOTO MOAEIUPOBAHUS
MBUICYTOJBHOTO (hakena

11

12

Texnuka 6€301aCHOCTH
NPU CKUTAHUH TOILIHB

[IpaBuia 6€30MaCHOTO PO3KUTa TOPEIIOK.
VYcnoBus 6e30macHOro 00CITy)KUBaHHS
arperatoB, pabOTaIONIMX Ha rase, JKUIAKOM
TOIUTUBE M YTOJBHOM MBLIH. 3alIUTa TOPEIOK
OT CcpbIBa (hakesia U MPOCKOKOB IIAMEHH B
cMecuTeab. ABTOMAaTHKA 0€30MacHOCTH ISt
3aIIUTHI TOTIOK [P YTaCaHUH IIAMEHH

10

Hrtoro

18

18

18

90

144

3aounas ¢popma o0yueHust

HawnmeHnoBaHue TeMbI

Copeprxanue paszaena

Jlexir.

[pax.
3aH.

JIab.
3aH.

CPC

Bcero,
qac.

BBenenue B TUCHMITIMHY

OCHOBHBIC TCHICHIIUH PA3BUTHSI TOTTUBHOTO
6ananca Poccuun. CoBpeMEHHOE COCTOSIHUE
ra3oBoro Oananca Poccun. OCHOBHBIE
moTpeOuTeNN ra3000pa3HOTo, KUIKOTO U
TBEP/IOTO TOIUTMBA. 3HAUCHUE PAIIHOHAIBHOTO
HCIIOIb30BaHMS TOIUIUB U OCHOBHBIE ITYTH €r0
COBEPILCHCTBOBAHMS. 333491 Kypca U ero
CBSI3b CO CMEXHBIMH JTUCIUILTHHAMH

24

28

Coxuranue rasa.
I"azoropenounsie
ycTpoiicTBa

OcHOBHbIE TpeOOBaHUS, IPEIbABIIEMBIE K
ra30BbIM rOpeNKaM, UX KJIacCH(pHUKAIHS 1
OCHOBHBIE XapakTepucTuku. [IpenmymecTsa,
HEJJOCTAaTKH U 00JIaCTh TPHMECHEHHS
OTAENBHBIX KJIACCOB ropesok. PekoMenarm
0 BBIOOPY ¥ MIPUMEHEHHIO PA3INIHBIX THUIIOB
ra30ropesioYHbIX YCTpoicTB. KoHCTpyKIuH
TOpPeJIOK

24

28

Coxuranne raza. OCHOBBI
pacuéra ra30ropeIoYHbIX
YCTPOHCTB U Kamep
CropaHus raza

Pacuér ucreuenus cxxumMaeMoro u
HEC)KMMAEMOro ra3a U3 OTBEpCTHUIl U COILL.
OCHOBBI pacu€Ta MPSMOTOYHBIX TyTHEBBIX
ropenok. OCHOBHBIE BHIBI 3aKPyYUBAIOIIHX
YCTPOMCTB (BO3IAYIIHBIX PETHCTPOB) U
MeToIbI X pacuéra. Pacuér pacnpenenenus
ra30BBIX CTPYH B BUXPEBBIX rOpeKax.
OCHOBBI pacuéTa HHXEKIHOHHBIX TOPETIOK.
Pacuér amuHbl KuHeTHYEeCKOTO (hakena u
ropenovyHoro TyHHe. OnpeneneHue IMHBI
muddy3noHHOTO (akena U BEIOOp TadapuTOB
KaMep CropaHus

24

28

CoKHraHue KUIKOro
toruBa. DopcyHku i
COKUTaHUSI AKUIKOTO
TOILIUBA

TpeboBanus, npeapsBisieMble K popcyHKaMm,
U ux knaccudukanus. [Ipeumymiecrsa,
HEJOCTaTKU U 00J1aCTh TPHUMEHEHHUS
OTIENBbHBIX KJ1accoB (GpopcyHoK. OCHOBHbIE
PEKOMEHJAINH 110 BEIOOpY THIIA (POPCYHOK
JUTSL pa3iIMYHBIX OTHETEXHUIECKHUX arperaTos.
Koncrpykmu ¢gopcynox

24

30

CokMraHue »HIKOTO
TOILINBA.

IToxazaTenu TOHUHBI pacnublInBaHUS.
Mexanuzm pacnublUIMBaHUs )XUIAKOCTHU

24

26




3aKOHOMEPHOCTh
pacHbUIMBaHUS U
HCHApEHUs Karelb
JKUJIKOTO TOIIMBA

¢dopcynkamu. OcOOEHHOCTH PACTIBLTMBAHUS
’KUJIKOCTH BO31yXOM U napoM. OCHOBHBIE
(akTOpBI, BIUAIOIIME HA KAYE€CTBO PacIblia
MEXaHMYECKUMU [EHTPOOSIKHBIMHI
(hopcyHkaMu. 3aKOHOMEPHOCTH HCHIapECHUS
Karesb JKUJKOCTH B oToke. OCHOBHI pacuéra
BpPEMEHH HCIapeHHs H TPAaeKTOPHUH IBIDKCHUS
Kareb B KaMepax CrOpaHus.
NHTeHcH(UKAIMA NPOLIECCOB CKUTaHUS
JKMAKOTO TOIIINBA

CoxHUrasue KunKoro
Tornusa. OCHOBBI
pacuéra GopCyHOK 1
KaMep CrOpaHusl XKHJIKOro
TOILTUBA

Teopust MeXaHNIECKOH IIEHTPOOEKHOM
tdopcynku [.H. AGpamoBuya Jis HeaabHOM
JKUAKOCTU. Pacuér MexaHndeckux
HEHTPOOEKHBIX (POPCYHOK ISl peasibHON
KUIKOCTH. OcOOEHHOCTH pacuéTa
MTHEBMAaTHYECKUX (DOPCYHOK BBICOKOTO U
HU3KOTO AaBJcHUN. Pexomenganuu mno
BBIOOPY ceueHnil Ma3yTONPOBOAOB,
[apoINPOBOJIOB U BO3YXOBOIOB K
¢dopcynkam. OrieHKa FeOMEeTPUIECKHX
pa3MepoB (akena pacHbUIEHHOTO KUAKOTO
tomuaa. OmnpesereHue pa3MepoB KaMep
CTOpaHUs

25

27

Cxwuranue TBEPIOTO
toruBa. C0eBoi MeTo
CKMTaHUsI TOIUIHBA

OCOOEHHOCTH OpPTaHU3aLUH CII0EBOTO
npoliecca ¥ OCHOBHBIE TEXHHYECKHE CXEMBI
ero ocymectBieHus. [IpuOmmKeHHas Teopust
BBITOPAHUS U ra3u(UKALMH CII0S TOILTHBA.
OCoOEHHOCTH CKUTAHMUS TBEPIOTO TOIUINBA B
HICEBJOOXKIDKEHHOM CII0€

Cxwuranue TBEPIOTO
torumBa. CxxUraHue
YTOJIbHOM MbUTH

T'opeHue TOIUTMBHBIX YaCTHI] B YCIOBUSIX
HBUIEYTONIbHOTO (akerna. ['openne
noau(paKIrOHHOTO (akena B KHHETHYECKOH
n muddy3noHHON 067acTsX. OLEeHKa IIHHBI
nbUIeyrosbHOro dakena. Kimaccudukarms
MBUICYTOJBbHBIX Topesiok. OCHOBHbIE
PEKOMEH/IAIMH ISl IPOCKTHPOBAHHSI
TBUIEYTONBHBIX TOpesioK. [TyTu
MHTEHCHU(UKAIINH TOPEHHUSI TBEPIOTO TOILIHBA

Bomnpoce! Tepmuueckoit
nepepaboTKK TOTUTUB

MexaHu3M U KHHETHKA B3aMMOAECHCTBUS
yriaepoja ¢ yIJIeKUCIOTOH U BOASHBIM NapOM.
JlnHamuka razoo0pa3oBaHus B CJI0€ TBEPIOTO
TOILIMBA HA BO3YLIHOM, IIAPOBOM,
[apOBO3YIIHOM U HAapOKHUCIOPOJHOM JYThE.
Pacuér mokazareneii razupukanys TBEPAOTO
TOTUIMBA. MeXaHU3M HETIOJTHOTO TOPEHUS
ra3000pa3HOTO U KUIKOTO TOIUTUBA. MeTo bl
pacyéra paBHOBECHOTO COCTaBa IPOIYKTOB
HETIOJIHOT'O rOPEHUA MPU Pa3IMYHBIX

ko3 durenTax pacxoa Bo3ayxa.
MexaHu3M ¥ KUHETHKa KOHBEPCHHU
YIJI€BOOPOJHOTO TOIIMBA YTIIEKUCIOTOH 1
BOJISTHBIM mapoM. CXeMBI TPOU3BOICTBA
SHJIOTEPMHUYECKHIX H IK30TEPMUUECKHIX
3aIUTHBIX aTMOC(Ep U3 IHEPTreTUIECKIX
TOTLINB

10

Oco0ble City4au U HOBbIS
HarpaBJICHUA B TEXHUKE
CJKHUT'aHUSA TOIIMBA

OCOOSHHOCTH CXKUTAHUS TOIUINBA Ha AYThE,
oborameénHoM kucnopojaom. IlynscaronHoe
CXXHUT'aHHEC TOIIJIUB. HpnmeHeHMe
YIIBTpa3ByKa, SJCKTPHUECKUX U MarHUTHBIX
moJied st ”HTEHCH()UKAIIMU TOPEHUSI.
OCOOEHHOCTH CXKUTAHMS Ta3a B KOHTAKTHBIX
TeII000MEHHMKAX, B 3aChIIIKaX U HACAIKaX.
Coxuranue (I0’)KUTaHue) ra3a Ha
KaTaJuTH4YeCcKoi Hacanke. Mcnonp3oBanue
MIPOAYKTOB CTOPaHM ra3a AJIsl OTOIUICHUS U
BEHTWJISILIMM 37aHui. Vicrionb3oBanue
SHEPTUH JaBJICHUS ra3a B TYpOHHHBIX
ropenkax. ["a3031eKTpuuecKre ropesku.
C)KWraHue XHUJIKOTO TOIUINBA C €ro




IpeaBapUTeNIbHON rasuduxarnueid. Crxkuranue
’KHAKOTO TOIIJIMBA C TOMOIIBIO 6apOOTaXKHBIX
ropesok. OcOOEHHOCTH CKUTaHHS Ma3yTa B
BUXPEBBIX U IINKIOHHBIX KaMepax CrOpaHusl.
CoxUraHue Ma3yTHBIX d9Mynbcuil. Cxxuranue
MasyTa IIpH NPeaenbHO MAIBIX H30BITKaX
B031yxa. OCOOEHHOCTH CXKUTAHUS Ma3yTa 1
YTOJBHOH MBUTH BO BCTPEUHBIX CTPYAX.
C)XUraHue BOJOYTOJIbHBIX CYCIIEH3HH.

11 |DxcnepuMeHTaNbHbIE Mertopl H3y4eHus cMeceo0pa3oBaHus B
METOIBI HCCIIEIOBAaHNST  |TOPENIOYHBIX YCTPOMCTBAaX U KaMepax
IPOLIECCOB TOPEHUS cropanus. Crioco0bI 0T60pa yCpeTHEHHBIX

po0 MPOIyKTOB cropanus. Mccnenosanue
HOJIeH CKOpoCTeH, TeMIepaTyp
KOHIICHTpALHi B ceyeHusX (axena,
olpe/ieIeHUue a3pOANHAMUYECKOH 1
XUMUYECKOW AIHMHEI (hakena u ero (OpMEIL.
CoBpeMeHHbIEC METOIBI Ta30BOT0 aHANH3A.
ITpoBepka MpaBUIIBHOCTH Ta30BOTO aHAJIN3A.
VYupoméHHas MeTOANKA TeTUIOTEXHUIECKUX
UCIIBITAHMH OTHETEXHUYECKHX yYCTAHOBOK.
ITpubamxeHHOe MOJENUPOBaHKE IIpoLiecca
TOPEHUS PAaCIBUIEHHOTO JKUIKOTO TOIUIMBA U
(G y3HOHHOTO ra3oBoro (akena.
TIpubmmkeHHOE MOJICIUPOBaHHE
KAHEeTH4eckoro (akena. OCOOeHHOCTH
HPHOIMKCHHOTO MOJICITUPOBAHMS
HBUICYTOJIBHOTO (hakena

12 |Texuuka 6e3onacHocTr |IIpaBuia 6€30MacHOTO PO3KHra ropesoK.
NP CKUTAHUH TOIUTMB | Y CIIOBHsI 6€30MacHOr0 00CTyKUBAHHS
arperaToB, paboTaroNKMX Ha Ta3e, KHIKOM
TOIUIUBE M YTOJBHOM IBLIH. 3alIATa TOPEIOK
OT CcpbIBa (paKesa U MPOCKOKOB IUIAMEHH B
cMecHTeNb. ABTOMaTHKa 0€30MacHOCTH ISt
3aIUThI TOMOK MPU YTaCaHUH IIAMCHH

HUroro 8 6 8 145 167

5.2 IlepeueHnb 1a00paTOPHBIX padoT

JlaGoparopHass pabora Ne 1. OmpenencHue BIIQKHOCTH IBLICYTOJIBLHOTO
TOTUTMBA.

Jlabopatropnass pabora Ne 2. OmnpeneiieHHE 30JHOCTH TBEPIOTO
MBUICYTOJIBLHOTO TOTLINBA.

JIabopatopHas paborta Ne 3. HMccnenoBanue npouecca TOpeHus: pa3inyHbIX
BHUI0B TOILTUB Ha OBM.

JlaboparopHas padota Ne 4. M3ydeHrne KOHCTPYKIIMU U TPUHITUTIA TSHCTBUS
bopcynku OY3 «Dakemn».

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

B cootBercTBMM ¢  y4eOHBIM TUTAHOM  OCBOCHHE  JIUCIUILIAHBI
MpeayCMaTpUBACT BBIMOJHEHUE KYpPCOBOTO MPOEKTa B 2 CeMeCcTpe ISl OYHOU
dbopmbl 00ydeHMs, B 4 ceMecTpe A 3a09HON (OPMBI OOyICHHS.

[TpumepHas TemaTHKa KypcoBOTO TpoekTa: «Pacuér ropeHusi TBEPIOTO U
ra3000pa3HOTO TOIUIHBY.

3amaun, pemaeMbie MPH BBITTOJIHEHUH KypCOBOTO MPOCKTA:

* ONpEe/IEICHNE TETUIOTH CTOPAHUS Pa3IMYHbIX BUIOB TOTUINB;




¢ COCTAaBJICHHUC MATCPUAIIBHOTI'O OajaHca nmpouecca ropeHus,

* COCTaBJICHUE TCIIOBOTO OajaHca Ipouecca ropeHusd,

° pacqéT KHUHCTHUKU T'OPCHUA ra3006pa3H0r0 TOIIJINBA,

¢ OMMpCACICHUC KPUTUICCKUX CKOpOCTCI?I IICCBAOOKHIKCHUA TIPpU CKUTAHUU
TBépI[Ol"O TOILJINBA.

KypcoBoit mpoexkr BkimoyaT B cebs  rpaduyeckyro  4acTb U
PacUYETHO-TIOSICHUTEIBHYIO 3aIUCKY.
B cootBercTBUM ¢  y4eOHBIM IUIAHOM  OCBOEHUE  JUCHUILIMHBI

IIPETyCMAaTPUBAET BBHITOJIHEHWE KOHTPOJBHON pabOoTHI B 3 ceMecTpe IS 3a09HOU
dbopmbl 00yICHHUS.

7. OHEHOYHBIE MATEPUAJIbI U151 TPOBEJIEHUSA
MNPOMEXKYTOUHOM ATTECTALIMU OBYYAIOIIUXCSI

MO AMCIUIIVIMHE

7.1. Onucanue mokaszareJieili 1 KpUTepueB OLEHUBAHUS KOMIETEHIUM
HA pa3jIMYHbIX ITanax ux (popMupoBaHUs, ONIMCAHUE HIKAJ OLEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynbraThl TEKyilero KOHTPOJISI 3HAHUW U MEKCECCHOHHOW aTTeCTalluu
OLIEHUBAIOTCS IO CIAEAYIOLIEH cUCcTEME:

- «aTTEeCTOBaHY;

- «HE aTTEeCTOBAHY.

PesyabTaTbl 00y4yeHus,
Kowne- XAPAITCPRIVIOMHE Kpurepun ATTecTOBaH He aTTecToBan
TEHIUS chopMHPOBAHHOCTD OLICHUBAHUA
KOMIIETCHIIUU
OIIK-2 |3HaTh OCHOBHBIE BUJIBI AxTHBHas paboTta Ha Brmmonnenune pabor B [HeBrmonHeHue paboT B
MPOMBIIUICHHOTO TOIUIMBA, |MPaKTUYECKUX 3aHATHSAX, CPOK, CPOK,
€ro COCTaB U MapKUPOBKY; |OTBeUaeT Ha TEOPETUIECKUE MpPEeTyCMOTPEHHBIH B | HpeIyCMOTPEHHBIH B
OCHOBHBIE BOIPOCHI IIPH 3aLIUTE KypcoBOro | paboumx mporpammax | pabodmx rmporpammax
TEPMOXUMHUUECKHE MIPOEKTa
YpaBHEHUSI MOJIHOTO U
HETIOJTHOTO TOPEeHNS;
KUHETHKY Tporecca
TOpeHHs; 0COOEHHOCTH
CXKMraHusl TBEPOTO,
YKHUJIKOTO ¥ Ta3000pa3HOro
TOIIJINBA
YMETb COCTaBIATh Pemenne crangapTHBIX Brmonaenne pador B |HeBemonuenue padot B
MaTepHaNbHBIH Oananc MIPAaKTUIECKUX 33/1a4, HallMCaHHe CPOK, CPOK,
TOPEHHS; COCTABIATD KypCOBOTO MPOEKTa, paboTa B MPEeLyCMOTPEHHEI B | MpexXyCMOTPEHHEIH B
TEIIOBOI1 OanaHc ropeHus; |cpenax 2D-npoexTrpoBaHus pabounx mporpamMMax | pabodmx mporpammax
IPOU3BOAUTH BEIOOD U
pacuéT yCTpOMCTB CXKUTaHUs
TOIIJINBA
BJIA/IETh HaBBIKAMHU Pemenne npukima HEIX 331349 B Brmonaenne pador B |HeBemonuenue padot B
MPUMEHEHHsI OCHOBHBIX KOHKPETHOH peIMETHON CPOK, CPOK,
(U3MUIECKUX U XUMHUYECKUX |00JIacTH, BBITOJIHEHNE TUIaHA MPEeLyCMOTPEHHEI B | MpexXyCMOTPEHHEIH B
3aKOHOMEPHOCTEH IpH pabot 1o pa3paboTke KypcoBoro | pabodux mporpaMmax | pabodmx mporpamMmax
pacuére ropeHHs TOIJIMB;  |TIPOEKTa
HaBBIKaMH BBIOOpA U
pacuéra
TOIJIMBOIOTPEOIAIOINX
YCTPOICTB
TIK-4 3HATh METOAUKHI AxTHBHas paboTta Ha Brmonaenne pador B |HeBemonuenue padot B
HKCIIEPHMEHTAIILHOTO MIPAKTHYECKUX 3aHATHSX, CPOK, CPOK,




UCCIICZI0OBAHUS
Tem1o(U3NIEeCKUX CBOICTB
Pa3INYHbIX TOILIUB

OTBEYACT Ha TEOPETHYECKHE
BOIPOCHI IIPH 3aILUTE KyPCOBOTO
IPOEKTa

MIPEeyCMOTPEHHBIN B
pabounx nmporpamMmax

MIPEyCMOTPEHHBIN B
pabounx nmporpamMmax

YMETh OCYLICCTBIIST
CTaTHCTHYECKYIO 00paboTKy
pEe3yNbTaToB
9KCIIEPHMEHTAIBHOTO
HCCIIeIOBAHHS

Pemenne crangapTHBIX
MIPAaKTUIECKUX 3a/1a4, HallMCaHHe
KypCOBOTO IIPOEKTa, paboTa B
cpenax 2D-poeKTUPOBaHUS

Brmonaenne padot B
CPOK,
IIPEYCMOTPECHHBIN B
pabouux mporpammax

Hesrimonnaenne pabot B
CPOK,
NIPEeSyCMOTPEHHBIN B
pabounx nmporpamMmax

BIIAJIETh METOIaMHU
TEOPETUIECKOT0
(pacuérHOTO) M
AKCIIEPUMEHTAIBHOTO
OIIpe/ICTICHHS ITapaMeTPOB
TOIUTHBA ¥ TIpoLecca
TOPEHHsI

Pemenne npukiagHeIX 3a1a4u B
KOHKPETHOM IpeaMeTHOH
o6acTy, BBITOJHEHHE TUIaHA
pabort 1o pa3paboTKe KypcoBOro
IIPOEKTa

Brimonsenue pabot B
CPOK,
IIPEIYCMOTPECHHBIN B
pabounx mporpammax

Hesrinosnuenue pabot B
CPOK,
NIPEeJyCMOTPEHHBIN B
pabodmnx mporpamMmax

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU
Pe3ynbTaThl MpOMeXyTOYHOTO KOHTPOJISI 3HAHUM OLIEHUBAIOTCA B 2 CEMECTpe
Ui ouHOM opMbl oOyueHus, 3, 4 cemectpe Il 3a09HON (POpMBI 0OYUIEHHSI TIO
JIBYX/4eThIpeX0allIbHON CUCTEME:

- «3aYTCHO»,
- «HEC 3a4TCHO».

PesyabTaTsl 00yuyeHus,
XapakTepusywomue
c(hopMHPOBAHHOCTH
KOMIIeTeHIINH

Kommne-
TEeHIH

Kpurtepun
OLICHHBAHHS

3auTeHo

He 3aureno

OIIK-2 3HATh OCHOBHBIE BUJIBI
MPOMBIIUICHHOTO TOTIJINBA,
€ro COCTaB U MapKHPOBKY;
OCHOBHBIE
TEPMOXIMUYECKHE
YpaBHEHUS MTOTHOTO U
HETIOJTHOTO TOPEHHS;
KAHETHKY Tpoliecca
TOPEHHsI; 0COOCHHOCTH
CKUATAHUsSI TBEPIIOTO,
JKHJIKOTO U Ta3000pa3HOT0o
TOIUIMBA

Tect

BrinmonHenue Tecta Ha
70-100 %

BrimonHenue MeHee
70 %

YMETb COCTaBIIATh
MaTepHalbHbIH OanaHc
TOPEHUs; COCTABISITH
TEIJIOBOIt GanaHc ropeHus;
IPOU3BOAUTH BEIOOD U
pacuéT yCTpOMCTB CXKUTaHUs
TOIIMBA

Pemenue crangapTHBIX
MIPAKTUYECKHX 3a/a4

[IponemoncTpupoBaH
BEpHBII X0J] pellieHus B
OOJIBIINHCTBE 3a]a4

3amauu He pemeHbI

BJIaJ€Th HABBIKAMU
NPUMEHCHHS OCHOBHBIX
(I)PI3PILICCKPIX U XUMHYECKUX
3aKOHOMEPHOCTEN MpHU
pacyére ropeHus TOIIUB;
HaBBIKaMH BBIOOpA 1
pacuéra
TOILUTUBOIIOTPEOIISIOIINX
YCTpPOMCTB

Pemenuie npuknaaHbIxX 3a1a4 B
KOHKPETHOM MpeaMeTHOM
obnactu

IIponemoHCcTpUpOBaH
BEPHBII XOJI PELICHHUS B
OOJBIIMHCTBE 3a/1a4

3a11atn/1 HE pCHICHBI

T1IK-4 3HATh METOIUKH
9KCIEPHUMEHTATIBHOTO
HCCIIENOBaHUS
TEII0(QU3NIECKUX CBOICTB

Ppa3JIM4YHbIX TOILIMB

Tect

BrinmonHneHue Tecra Ha
70-100 %

BrinonneHnue meHee
70 %

YMETb OCYIIECTBIISTH
CTaTUCTUYECKYIO0 00PabOTKY
pe3yJbTaToB
9KCHEPUMEHTAIBHOTO
UCCIICIOBAHUS

Pemenne CTaHAapTHBIX
TNPAKTUYECKUX 3a1a4

IIponemoHCTpUpOBaH
BEPHBII XOJI pELICHUS B
OONBIIMHCTBE 33734

3amgauu He PCHICHBI




BJIa/IETh METOAAMHU
TEOPETHIECKOTO
(pacuérHoro) u
9KCIIEPUMEHTAIEHOTO
OTIpEIICNICHUS TIAPAMETPOB
TOILIMBA M TIpOIIecca

TOpEHUs

Pemenne npukmagHeIX 3a1a4u B
KOHKPETHOM NpeIMETHON

obnactu

[IponemoHcTpupoBan
BEPHBII XOJI pELICHUS B
OOJBIIIMHCTBE 33134

3amauu He peleHbI

NN
«COTIIUYHO»,
«XOpOoUIO»,

«YOOBJICTBOPHUTCIIBHO» |
CHCYIOBJICTBOPUTCIILHO).

Kommne-
TEeHIHA

Pe3yabTaThl
o0ydeHmus,
XapaKTepu3yolue
copMHPOBAHHOCTH
KOMITeTeHIHT

Kpurepun
OLleHHBAHHS

OTJau4YHO

Xopowo

YaoBi.

Heynosa.

OIIK-2

3HATh OCHOBHBIE
BUJIBI
HPOMBIIUICHHOTO
TOILTNBA, €TO COCTAB
U MapKHPOBKY;
OCHOBHEBIE
TEpPMOXUMHUYECKHE
YpaBHEHUSI OJHOTO
U HETIOJIHOTO
TOPEeHNsI; KHHETHKY
npolecca TOpeHus;
0COOEHHOCTH
COKUTaHUS
TBEP/OTO, KUAKOTO
1 ra3000pa3HOTO
TOTLINBA

Tect

Brimonnenune
TecTa Ha
90- 100 %

Brimonnenue
TecTa Ha
80- 90%

BrinonHeHue Tecta
Ha 70- 80%

B Tecte menee
70%
MpaBUWIBHBIX
OTBETOB

YMETb COCTaBJIATh
MaTepuaJIbHbIN
OaJaHC TOpEeHNS;
COCTaBIISITh
TEIUIOBOH OaaHc
TOPEHHS;
MPOU3BOJNTD
BBIOOp M pacuér
YCTpOICTB
CKHUT'aHUS TOIIMBA

Pemenue
MPUKJIAJHBIX 3a/1a4
B KOHKPETHOM
MpeIMETHOMN
obmacTtu

3aauu pereHsl
B TTOJTHOM
obbeme 1
HOJTy4EeHBI

BEPHBIC OTBETHI

IIponemoHcT-
PHUPOBaH BEPHBIN
XOJI peIIeHUS
BCEX, HO HE
IOJTy4€H BepHBIN
OTBET BO BCEX
3aja4ax

IIponemoncT-
PHUPOBaH BEPHBIN
XOJ] peleHus B
OOJIBIINHCTBE
3a7a4

3amaun He
PpereHbl

BJIA/IETh HaBBIKAMHU
pUMEHEHHS
OCHOBHBIX
(bU3HYECKUX U
XUMHUYCCKUX
3aKOHOMEPHOCTEN
npu pacyére
TOPEHHsI TOTLIHB;
HaBBIKaMH BBIOOpa
U pacuéra TOIIINBO-
MOTPEOIISIOMNX
YCTPOICTB

Pemenne
MPUKJIAIHBIX 3324
B KOHKPETHOM
peIMETHON
obyactu

3amaqn pemeHs!
B MOJIHOM
obbeme 1
TIOJTyYEHBI

BEpHBIC OTBETHI

IIponemoncT-
PpYpOBaH BEpHBIH
XO/JI pelIeHus
BCEX, HO HE
TIOJTy4€H BEPHBIN
OTBET BO BCEX
3a7a4ax

IIponemoncT-
PHUpOBaH BepHBII
XOJ] peIeHus B
OOJILIINHCTBE
3a7a4

3amgaun He
peuieHbt

[1K-4

3HATh METOIAUKU
SKCTIEPUMEHT.
UCCIIEI0BaHUS
TEIIO(PHU3NIECKUX
CBOMUCTB pa3/IM4HBIX
TOILIUB

Tect

Brinmonnenue
TeCcTa Ha
90- 100 %

Brinmonnenue
TecTa Ha
80- 90%

BrinmonHenue Tecra
na 70- 80%

B Tecte meHee
70%
MPaBUWIbHBIX
OTBETOB

yMeETb
OCYIIECTBIIATH
CTaTHCTUYECKYIO

Pemenne
MPUKIATHBIX 33734
B KOHKPETHOM

3amauu pereHsl
B [1OJIHOM
00beMe

IIponemonct-
pUpPOBaH BEPHBIN
XOJI peIIeHUsI

IIponemonct-
pUpPOBaH BEPHBIN
XOJI pelIeHNs B

3amgaun He
peuIeHb




00paboTKy MIPEeAMETHOH MOTY4EHBI BCEX, HO HE OOJBLIMHCTBE
pe3ynbTaToB obtactu BEPHBIC OTBETHI |[TOTy4eH BEPHBIN 3a7a4
SKCHEPHUMEHT. OTBET BO BCEX
HCCIICOBAHUS 3a1a4ax
BIIaJIeTh MeTodaMu |Pemenue 3anaun pemensl | [IponemoHncT- IIponemoncT- 3amgaun He
TEOPETUIECKOTO MIPUKIIATHBIX 32149 B MTOJTHOM PHUpPOBaH BEpHBIil| pUpOBaH BEpHBII PpeIIeHb
(pacuérHoro) u B KOHKPETHOU o0BeMe 1 XOJ PeLICHUS XOJI PELICHU B
SKCHEPUMEHTA. MpeaMEeTHON MOTY4EHBI BCEX, HO HE OOJIBILINHCTBE
ompeneneHus obactu BEpHBIC OTBETHI |TIOTy4YEeH BEpHBII 3a7a4
napameTpoB OTBET BO BCEX
TOILTNBA U 3a1a49ax
MpoIIecca TOPEHHUS
7.2 TlpumepHblii mNepedYeHb OLEHOYHBIX CpeacCTB  (THIOBBIE

KOHTPOJIbHBIC 3a/IJaHUA HWJIH HMHbBIE MaTepHaJbl, HGOﬁXOIlI/IMI)Ie AJId OHCHKH

3HAHUI, YMEHUI, HABBIKOB H (MJIH) ONBITA 1€ATEILHOCTH)

7.2.1 IlpumepHbIii NepevYeHb 3a1aHUI 1JI51 MOATOTOBKH K TECTHPOBAHMIO

1. Kakyro BA3KOCTh IOJKEH UMETh Ma3yT nepes hOpCyHKOMN ?
1) 1,5...3,5 °BY;
2)3,5..5,5 °BY;
3)5,5..7,5 °BY;
4)7,5...10,0 °BY.
5) He 3Halo.
2. YeM OTIMYAETCS NPUPOAHBINA ra3 OT MOMYTHOTO ra3a?
1) pacmoiokeHrueM MECTOPOKICHHUS;
2) cOCTaBOM;
3) TEII0TOM CropaHus;
4) BceMH 3TUMU TapaMeTpaMHu;
5) He 3Harlo.
3. Kakum 06pa3oM mosryqaroT CxKMKEHHBIN ra3?
1) myTéM MOBBILIECHUS 1aBICHUS;
2) myTEéM MOHMKEHUS JaBJICHNUS,
3) myTéM MOBBILICHUS TEMIIEPATYPHI;
4) myTéM TTOHKCHHS TEMIIEPATYPHI;
5) He 3Har0.
4. OT 4ero 3aBUCHUT TEOPETUYECKUIN PACXO] OKUCINATEIA?
1) OT TEeNI0THI CrOpaHUSs TOTUIUBA;
2) OT cocTaBa TOIUIMBA;
3) OT BUJIa OKUCIIUTEIIS;
4) OT BUJIa TOTIKH;
5) He 3Halo.

5. UeMy COOTBETCTBYET ONTUMATBHBINA KOI(DPUITUEHT N30BITKA BO3TyXa?

1) MakcUMaIbHOM MOJIHOTE CTOPAHMS;

2) MHWHUMAJIBHBIM ITOTCPAM TCIIJIOTHI C YXOJAIIUMHU I'a3aMH,

3) MUHUMAJTLHBIMU CYyMMapPHBIMU TTOTEPSMH TETUIOTHI;
4) MakCUMaJIbHOW TEMIIEPAType TOPCHHSI,;
5) He 3Haro.
6. UTo ompenensoT 1Mo «KUCIOpOaHON» hopmye?
1) comeprkanue KUCIOPOAa B BO3IYXE;



2) copepKaHue KHCI0poa B IPOAYKTaX CTOPAHHUS;
3) onTUMaJIbHBINA KO3 GUITMEHT U30bITKA BO3TyXa;
4) nercTBUTENbHBIN KO3 GUIIMEHT N30bITKA BO3TyXa;
5) He 3Hal0.
7. OT 4ero 3aBUCUT TEOPETUUECKUH BBIXO MPOAYKTOB CTOpaHUS?
1) oT cocTaBa TOMIIKBA;
2) OT BUJa OKUCIIUTEIIS;
3) OT pacxojia OKUCIUTEIIS;
4) OT BUJIa TOTIKH;
5) He 3Halo.
8. OT 4ero 3aBUCHUT JEHUCTBUTEIBHBIN 00BEM NPOAYKTOB CTOPAHMS?
1) oT cocTaBa TOIUINBA;
2) OT pacxojia OKUCIIUTEIIS;
3) OT BEJIMYUHBI PHUCOCOB;
4) ot Bcex 3TUX (HaKTOPOB;
5) He 3Har0.
9. Ot 4ero 3aBUCUT TeMIIepaTypa rOpeHUsl TOTLIIMBa?
1) OT TEmI0Thl, BHOCUMOM B 30HY TOPEHUS;
2) OT pacxojia OKUCITUTEIS;
3) OT cTeneHu JUCCOIMAIINU TIPOYKTOB CTOPAHMUS;
4) ot Bcex 3THUX (HaKTOPOB;
5) He 3Halo.
10. Ot yero 3aBUCUT KOJIUYECTBO TEIJIOTHI, BHOCUMOE B 30HY TOPEHHUSI?
1) OT TEeNI0THI CrOpaHUs TOTUIUBA;
2) OT TeMIiepaTyphl TOIIMBA;
3) oT TemrepaTypbl OKUCIUTEIS;
4) ot Bcex 3Tux (HaKTOpOB;
5) He 3Halo.
11. Kak yBenuueHne pacxoga OKMCIUTEINS BIUSET Ha TEMIIEpATypy FrOpeHuUs?
1) noBbIIaET;
2) IOHUIKAET;
3) HE BIIUSAET;
4) 3TO 3aBUCUT OT BHJIa OKUCIIUTEIIS;
5) He 3Har0.
12. Kak moBbIlIEHUE TEMIIEpATypa OKHUCIUTENS BIMSET HA TEMIIEpATypy
ropenus?
1) noBeIlIaET;
2) MOHUXKAET;
3) He BIIUSIET;
4) 3TO 3aBUCHUT OT BHJIa OKUCIUTEIIS;
5) He 3Halo.

7.2.2 IllpumepHBIii IepeveHb 3a1aHUMH I pellleHUsl CTAHIaPTHBIX 32124
CrangapTHbie 3a/1a41 Y4€OHBIM IIJIAHOM HE MPEAYCMOTPEHHBI.



7.2.3 IlpumepHblii NepeyeHb 3aJaHUM s pellleHns] NPUKIAIHBIX 32124

3agaua Ne 1. Jlnsg cMecu ra3oB, coctosimieid u3z 60 % mnpupogHoro rasa
coctaBa CH,; = 98 %; C,Hg = 0,4 %; C3sHg =0,2 %; N2 =1,3 %; CO,=0,1 % n 40 %
npupoiHoro ra3a cocraa CHy = 25,5 %; H,S = 2,3 %; CO = 6,5 %; Hy = 59,5 %;
N2=33 %; CO; = 24 %; O, = 0,5 % onpeaenurb TEOPETUUECKUN H
JEUCTBUTENBHBIN O0BEMBI BO3[yXa U MPOAYKTOB CTOpaHMs, €Clid KOIPPUIIUEHT
n30bITKa BO3ayxa paseH 1,10.

3amaya Ne 2. M3 pe3ynbTaToB XMMHUYECKOIO aHAIM3a COCTaBa MPOAYKTOB
CropaHusi Ha BBIXOJI¢ M3 TOIKH IMOJy4YeHBI cieayromue manabie: O = 5 %;
CO =1%; Hy =2 %; CHs = 1,75 %. Onpeaenuth ko3PpPUIMEeHT H30BITKA BO3TyXA.

3amaya Ne 3. ITociie mpoBeAeHUST XUMUYECKOTO aHAJIM3a COCTaBa MPOAYKTOB
CropaHHusl 3a TONKOW W Ha BBIXOJE M3 KOTJAa TOJYYCHBI CJCAYIOINE TaHHBIC:
0" =4%; CO" = 1,5 %; H' =1 %; O = 6 %; CO™ =1 %; H* = 0,5 %.
OnpenenuTs TPUCOCHI BO3yXa B KOTJIE.

3amaua Ne 4. IlpousBectu pacy€T MarepuaabHOrO OajlaHca Ipoiiecca
HETIOJHOTO TOpeHus Kokca ciieayromero cocrapa: CP = 95,5 %; HP = 0,4 %; OP =0,9
%; SP =1 %; N°=1,2 %; WP =1 %, ecniu y, = 0,28.

3amaga Ne 5. IlpuMeHUTENBHO K YCIOBHIO 3amadd 1 moctpouth h—t
-UarpaMmy U ONpPENIeTUTh KaJOPUMETPUUYECKYIO TEMIIEpaTypy TOpEeHUs TOTUINBA,
€CJIM KOMIIOHEHTHI TOPEHHUSI HE TTOJJ0TPEBAIOTCS.

3agaua Ne 6. OmnpenenuTh cocTaB palbodedl Macchl TOIUIMBA, €CIU B
CIIpaBOYHHUKE 3a/aH ciexyromuii coctaB: CP =38,6 %; HP = 2,6 %; OP = 3,1 %;
SP=3,8%; NP =0,8 %; A? =40,1 %; WP = 11,0 %, a TeXHUYECKHI aHaJIN3 [TOKA3aJl,
YTO B IEHCTBUTEILHOCTH BIIAXKHOCTH cocTasisteT WP = 16 %.

3agaua Ne 7. Onpenenurb XUMUYECKUN COCTaB BIAXHOTO MPUPOJHOTO Ias3a,
ecnm m3BecTeH ero cyxou coctaB: CHs = 89 %; C,Hs = 3,1 %; CsHg = 1,3 %
N, = 5,7 %, a Bnaroconepsxanue passo d, = 63,1 r/m>.

3amaua No 8. BBIYMCINUTH BBICIIYIO M HU3IIYIO TEIJIOTHl CTOPAHUSI Ma3yTa,
uMerorero ciuenyrommii cocras: C, = 86,5 %; H, = 10,6 %; O, = 0,2 %; S, = 2,1 %;
N, =0,6 %; W, =10 %; A, = 0,3 %.

3amaua No 9. BpIuuCIUTh TEIUIOTY CropaHus CyXoro MPHUPOIHOTO Tasa,
umeromero cnenyrommii cocta: CHs = 89,9 %; CoHs = 3,1 %; CsHs = 0,9 %;
C4H10 = 0,4 %; N2 = 5,2 %; CO2 = 0,3 %; O, = 0,2 %.

3amauya Ne 10. OnpeaenuTh HUBIIYIO TEIUIOTY cropanus yris JlonOacckoro
MECTOPOXKICHU Mapku P, eciii TEXHUYECKUM aHAJIM3 IT0Ka3ajl, YTO BJIAXHOCTh
ero paboueit maccel coctanisier 18 %, a 3ompHOCTE — 13 %.

3agaua Ne 11. Omnpenenuth TEIJIOTY CropaHus HOPUPOJAHOTO Trasza
ra3onpoBoja bpsHck — MockBa, €ciii TEXHHMYCCKHH aHaIW3 TOKa3all, 4TO €ro
BJIarocojiepkanue cocrapisiet d. = 60 /M,

3agaua Ne 12. OnpenenuTs TEMIOTY CrOPAHUSI CMECU Ta30B, COCTOSIIIMI U3
60 % mpuponnoro ra3a coctaBa: CHs = 98 %; C,Hs = 0,4 %; CsHg = 0,2 %;
N2=1,3%; CO2 = 0,1 % u 40 % mnpupomuoro raza cocraBa: CHy = 25,5 %j;
H,S =2,3 %; CO = 6,5 %; H, = 59,5 %; N, =3,3 %; CO2=2,4 %; O, =0,5 %.



7.2.4 IlpuMepHblii IepevyeHb BONPOCOB /JIsl MOATOTOBKH K 3a46Ty

1. Onpenenenue MOHATHS «TOIUIMBO». OOmIas kiaccuUKalMs TOILUIUBA.
OcHOBHBIE TOTPEOUTENU Ta3000PA3HOTO, KUJIKOTO U TBEPIOTO TOILIUBA.

2. TorumBHBIA OajaHC CTpaHbl W TMEPCHEKTHUBBI €ro pa3BUTHS. Pe3epBbl
HPKOHOMHUU OPraHUYECKOT0 TOILIUBA.

3. OcHOBHbIE TpeOOBaHUS, NPEIBSABIIEMbIE K Ta30BBIM TOpeKaM, HUX
KJ1accu(UKanus 1 OCHOBHBIEC XapaKTEPUCTUKHU.

4. TlpeumyiecTBa, HEAOCTATKU, 00JIACTh MPUMEHEHHUSI, BBIOOP OTIEIBHBIX
KJIACCOB TOPEJIOK.

5. KoHCTpyKIIMy ra3zoropenoyssix yCTPOUCTB.

6. OcoOeHHOCTH pacu€Ta UCTEYCHUS C)KUMAEMOr0 M HEC)KMMAaeMOro Tras3a u3
OTBEPCTUH U COILI.

7. OcHOBBI pacué€Ta IPSIMOTOYHBIX TYTHEBBIX TOPEIIOK.

8. OcHOBBHI pacuéra UHKEKIUOHHBIX TOPEIIOK.

9. Pacuér mmuHbl KuHeTHuyeckoro u auddysuonnoro daxenos. Bridop
rabapuToOB KaMep CropaHus.

10. OcHoBHble TpeOOBaHUsA, MNpPEAbSABIsAEMble K (QOPCYHKaM, U HUX
KJ1accu(UKaIus 1 OCHOBHBIC XapaKTEPUCTUKHU.

11. IlpeumymiectBa, HEIOCTAaTKM M 00JIACTb TPUMEHEHUS OTIEIbHBIX
KJIaCCOB (hOPCYHOK.

12. Koncrpykuuu (popCcyHOK.

13. MexaHu3M paclbUITMBAHUS KUIKOCTH (POPCYHKAMH.

14. 3aKOHOMEpPHOCTH HCHApPEHUs Kareidb KHUJKOTr0 TOIUIMBA B Kamepax
cropanus. TaTeHCHUKaIUs IPOIIECCOB CKUTAHUS JKHIKOTO TOTIIMBA.

15. Pacuér MexaHMYeCKUX UEHTPOOEKHBIX (POPCYHOK JUIsl MACATBHBIX U
pEeaNbHBIX KUIKUX TOTUTHB.

16. PexoMeHmanmu 1Mo BEIOOPY CEUCHUN Ma3yTOIPOBOJIOB, APOIPOBOOB U
BO3JIyXOBOJIOB K (hOPCYHKAM.

17. OreHka TeoMETpUUECKUX pa3MepoB (Qakesia paclbUIEHHOTO KHUIKOTO
ToruBa. OnpeereHre pa3MepoB KaMep CropaHus.

18. TIlpouecc cr0€BOro CKUraHusi TBEPJAOTO TOIJIMBA W OCHOBHBIC
TEXHUYECKUE CXEMBI €r0 OCYIIIECTBICHUS.

19. OcoGeHHOCTH CKUTAHUS TBEPAOTO TOIUIMBA B TICEBIOOKIKEHHOM CJIOE.

20. OcoOeHHOCTH TBUICYTOJIBLHOTO CKUTaHus TBEpAOro TorumBa. OreHka
JUTMHBI TIBUIEYTOJIBHOTO (akena.

7.2.5 IlpumepHbIii NepeyeHb 3aIaHUI VIS NOATOTOBKH K IK3aMeHY

1. Onpenenenue moHATUS «TOIIMBO». OOmIas KiacCUPUKALUSA TOIUIMBA.
OcHOBHBIE IOTPEOUTENN Ta3000pa3HOTO, )KUJIKOIO U TBEPAOTO TOIUIMBA.

2. TonnuBHBIA OanaHC CTpaHbl M TMEPCHEKTUBBI €ro pa3BUTHsA. Pe3epBl
HSKOHOMHH OPTraHUYECKOTO TOIUINBA.

3. OcHoBHblEe TpeOOBaHUS, MPEABABISAEMbIE K Ta30BbIM TOpeiKaM, HX
KJIaCCU(UKALUS U OCHOBHBIE XapAaKTEPUCTUKH.

4. Tlpeumy1iecTBa, HEIOCTATKH, 00JACTh MPUMEHEHHUS, BHIOOP OTIEIIbHBIX
KJIACCOB T'OPEJOK.



5. KoHCTpyKIIMy ra3zoropeno4yssix yCTPOUCTB.

6. OcoOeHHOCTH pacuéTa UCTEYEHUS! CKUMAEMOI'0 U HEC)KUMAEMOro ras3a u3
OTBEPCTUI U COTLIL.

7. OcHOBBI pacuéTa NPSIMOTOYHBIX TYTHEBBIX TOPEIIOK.

8. OcHOBBI pacuéra HHKEKIIMOHHBIX TOPETIOK.

9. Pacuér mimmHBl KuHeTHYeckoro W auddysuoHHoro ¢akenoB. Bridop
rabapuToOB KaMep CropaHus.

10. OcHoBHble TpeOOBaHUA, MNpPEIBbABIAEMbIE K (QOPCyHKaM, M HUX
KJIaCCU(UKAIUS U OCHOBHBIC XapaKTEPUCTUKH.

11. IlpeumymiecTBa, HEIOCTATKM M O0JACTh NPUMEHEHHS OTIEIbHBIX
KJIacCOB (hOPCYHOK.

12. Korcrpykuuu popCcyHOK.

13. MexaHu3M paclbUITMBAHUS KUIKOCTH (POPCYHKAMH.

14, 3akOoHOMEPHOCTH HCHApPEHHs Kalleldb >KUAKOTO TOIUIMBa B Kamepax
cropanusi. TuTeHcudukaims npoueccoB CXUTaHUS KUIKOTO TOTUIMBA.

15. Pacuér MexaHWYeCKUX NEHTPOOECKHBIX (OPCYHOK JUIsl HCATBHBIX U
peaTbHBIX KUIKUX TOIUIHB.

16. Pexomenanuu 1o BIOOPY C€UEHHMI Ma3yTONPOBOIOB, IAPOIIPOBOAOB U
BO3JIYXOBOJIOB K (popcyHKaMm.

17. Ouenka reoMeTpUYecKUX pa3MepoB (Qakesia paclbUIEHHOTO KHUIKOTO
toruBa. Onpesenenne pa3sMepoB KaMep CropaHusl.

18. Ilpoumecc cnoeBOro CxKWraHusi TBEPAOTO TOIUIMBA W OCHOBHBIC
TEXHUUYECKHE CXEMBI €T0 OCYIIECTBICHUS.

19. OcobeHnnocTH CXUTaHUs TBEPIOTO TOIUIMBA B TICEBIOOKUKEHHOM CIIOE.

20. OcoOGeHHOCTH TBUIEYTOJBHOTO CHKUTaHus TBEPAOro ToruBa. OleHKa
JUTMHBI TIBUIEYTOJIBHOTO (hakea.

21. Knaccudukammss MBUICYTOIBHBIX TOpeaoK. PexkoMenmamuu — 1is
MPOCKTUPOBAHUSI MBIJICYTOJILHBIX TOPEIIOK.

22. luccounanuisi IpoAyKTOB CTOPaHUS.

23. l'azoo0OpazoBanue B ciioe TBEPAOTO TOIJIMBA HA BO3AYIITHOM, ITAPOBOM,
NapoBO3AYLUIHOM M  IApPOKUCIOPOAHOM 1ayThe. Pacuér mokazareneir ero
razuguKaImsl.

24. MexaHu3M HEMOJIHOTO TOPEHUS Ta3000pa3HOTO U )KHUIKOTO TOILIUBA.

25. MexaHusM U KHMHETHKA KOHBEPCUHU YIJIEBOJOPOJIHOTO TOILIMBA
YTIICKUCIIOTON 1 BOASIHBIM TTApOM.

26. CxeMBbI MPOM3BOACTBA DHIOTEPMUICCKUX U IK30TEPMHUUECKUX 3AIIUTHBIX
aTMocep U3 SHEPTeTUIECKUX TOTLIUB.

27. OcoOeHHOCTH MYJIBCAMOHHOTO U TYTHEBOTO (HAa KUCIOPOJE) COKUTAHUS
TOTUIHB.

28. [lpumeneHue yiabTpa3ByKa, JIEKTPUUECKUX W MArHUTHBIX TOJEH IS
WHTEHCU(DUKAITUU TOPSHUSI.

29. OcOOEGHHOCTH CXKHI'aHHUS Tra3a B KOHTAaKTHBIX TEIUIOOOMEHHHUKAX, B
3aChINKaxX U HAaCaJKax.

30. Mcnionp30oBaHue SHEPTUU AaBJICHUS Ta3a B TYPOMHHBIX TOPEJIKaXx.

31. IlpuHuun AelcTBHs, NPEUMYIIECTBA, HEIOCTaTKM H  00JacTh



MPUMEHEHUS Ta303JICKTPUUECKUX TOPETIOK.

32. CxxuraHue KUAKOTO TOIUTMBA C €r0 MPeIBAPUTEIbHON ra3uduKaei u ¢
MTOMOIIBI0 0apOOTAKHBIX TOPEIIOK.

33. Cxxuranue Ma3zyTa B BUXPEBBIX U IIUKJIOHHBIX KaMepax CrOpaHMs.

34. Cxuranue Ma3yTHbIX SMylbcuil. Cxuranue maszyTa HpHU MPEeabHO
MaJIbIX M30BITKaX BO3IyXa.

35. OCOOCHHOCTH CXXHWTaHWs Ma3yTa W YTOJbHOW MBUIM BO BCTPEUHBIX
cTpysax. CKUTaHUE BOJIOYTOJBHBIX CYCIICH3HM.

36. CmeceoOpa3oBaHue B TOPETIOYHBIX YCTPOHUCTBAX M KaMepaxX CTOPaHMS.

37. HccnenoBaHue MOJEH CKOPOCTEW, TEeMIEpaTyp M KOHIICHTpAluil B
ceueHMsIX (akena. OmnpeneieHUe a’pOAUMHAMHYECCKOM W XHUMHYECKOW JITHHBI
¢dakena u ero (HOpMslL.

38. MeToauka TEMIOTEXHUYCCKUX HCIBITAHUN PAa3HBIX OTHETEXHUYECCKUX
YCTaHOBOK.

39. IlpubnmkeHHOe MaTEeMaTHYECKOE MOJEIMPOBAHUE MPOIECCa TOPECHHUS
PaCIbUIEHHOTO KUAKOTO TOIMBA U AU (Yy3MOHHOTO ra30BoTo (akena.

40. TlpubnuxeHHOE MaTEMaTUYECKOE MOJICTUPOBAHUE KHUHETHYECKOTO
(akesna 1 MbUICYTOJIHLHOTO (haKeNoB.

41. YcnoBusi 6e30macHOTO 00CITyKMBaHUS arperaToB, pabOTaIONIMX Ha rase,
YKUJKOM TOIUTMBE U YTOJIBHOM MBLUIH.

42. TlpaBuima G€30MacHOTO PO3KHUTa TOPETOK. 3alluTa TOPEJIOK OT CPHIBA
¢dakena ¥ TPOCKOKOB TUIAMEHH B CMECHUTEITb.

43. ABTOMaTrKa 0€30MMacHOCTH IS 3allIMTHI TOTIOK MPY yracaHW! TJIaMEHH.

7.2.6. MeToguka BbICTABJEHHS  OIEHKH TPU  TNPOBeIEHUU
NMPOMEKYTOUYHOM aTTeCTAUMN

3auéT MPOBOAUTCS TO TECT-OMJIETaM, KaKIbIM U3 KOTOPBIX coaepKuT 10
BOMPOCOB U 3a7a4y. CTyZCHT MOay4yaeT «3a4€T» B CiIy4ae, €Clid CTYJICeHT HaOpas oT
7 1o 10 6anyoB v penvI NPUKIAIHYIO 3a7a9y.

DK3aMeH MPOBOAMUTCS MO OuyieTaM, KaXKIbId U3 KOTOPBIX COACPKHUT 2
BOIPOCA U CTAaHAAPTHYIO/TIPUKIIATHYIO 3a/1a4y .

1. Ouenka «HeynoBiaeTBOPUTENBHO» CTABUTCSl B CIy4yae, €CJIM CTYACHT He
OTBETHJI Ha BCE BOIIPOCHI B OWJIETE W/UITK HE PEIIN 3aa49y.

2. OneHka «YIOBJIETBOPUTEIBLHO» CTAaBUTCS B Clydae, €ClIU CTYJSHT Jaj
MIOJTHBIM MPABUJIBHBIM OTBET HA 1 BOMPOC M MOKa3aJl BEPHBIN X0/ PEIICHUS 3a/Ia4uH.

3. Ounenka «XopoIllIo» CTaBUTCA B cllyyae, €CId CTYIACHT Jall TOJHBIN
MPaBWIbHBIA OTBET Ha 2 BOMPOCA U MOKa3ajl BEPHBIN X0/ pelleHUs 3a/1aui UiIu Jda
MOJTHBIM TTPABWJIBHBIM OTBET Ha 1 BONPOC M MOJYYUJI BEPHBIM OTBET MPH PEIICHUN
3a/1auHu.

4. Ouenka «OTAUYHO» CTABUTCS, €CJIM CTYAEHT NPABUILHO OTBETUJ HA BCE
BOIPOCHI B OMJIETE W TIOJIYYHJI BEPHBIN OTBET MPHU PEIICHUN 3a/1a4H.



7.2.7 TlacniopT OLIEHOYHBIX MATEPHAJIOB

Kontponupyemsie pasaenst Kon . | HaumenoBanue oneHO4HOrO
Ne n/m KOHTPOJIUPYEMOM
(TeMbI) TUCITUTIITUHBI cpencTBa
KOMIICTCHIIH
1 Beenenue B tucuUIUIMHY OIIK-2, IIK-4 Tecrt, 3K3aMeH, pellIeHUE
3ajad, 3a4EeT
2 Coxuranue rasa. ['azoropenounsie OIIK-2, TIK-4 Tecrt, sK3aMeH, pelieHue
YCTpOMCTBA 3a/1a4, KypCOBOM IPOEKT,
3aIuTa Ja00paTOPHBIX
pabot, 3auéT
3 Coxuranue raza. OCHOBBI pacuéra OIIK-2, TIK-4 Tecrt, sK3aMeH, pelieHue
ra3oropesoyHbIX YCTPOUCTB U 3a7a4, KypCOBOU MPOEKT,
KaMmep CropaHus rasa 3a4éT
4 Cikuranue KUJIKOro TOILIMBA. OIIK-2, IIK-4 Tect, 3K3aMeH, pelIeHUE
DOPCYHKH ISl CKUTAHUS 3a/1a4, 3a4€T, KOHTPOJIbHAs
YKUJIKOT'O TOTUIMBA pabora
5 CoKuranue XHAKOro TOILIHBA. OIIK-2, TIK-4 Tecrt, 3K3aMeH, pelIeHUE
3aKOHOMEPHOCTh PACIbUIUBAHUS U 3a7a4, 3a4ET
HCIIapEHUs Karelb KUJIKOTO
TOILIMBA
6 CoKuranue XHAKOro TOILIMBA. OIIK-2, TIK-4 Tecrt, 3K3aMeH, pelIeHUE
OcHoBbl pacuéTa popcyHOK U 3a/1a4, 3ammTa JabopaTopHbIX
KaMmep CropaHusi >KUJIKOTO TOTUIMBA pabor, 3auér
7 Cixkuranue TBEPAOTO TOILIUBA. OIIK-2, TIK-4 Tecr, ak3aMeH, pellieHue
CnoeBOM METOJI CXKUTaHUS 3a/1a4, KypCOBOM MPOEKT,
TOILTMBA 3aiuTa 1a00paTopHBIX paboT
8 Csxkuranue TBEPIOTO TOILIUBA. OIIK-2, TIK-4 Tect, sK3aMeH, pelieHue
CoxUranve yroJibHOM MbUIN 3a/1a4, KypCOBOM MPOEKT
9  [Bompocsl TepMHueCcKOn OIIK-2, TIK-4 Tect, 5x3aMeH, pelieHue
nepepadoOTKU TOTUIHB 3a7a4
10 [Ocobpble cydan u HOBbIE OIIK-2, TIK-4 TecT, 3K3aMeH, perieHne
HaIpaBJIEHUS B TEXHUKE COKUTAHUS 3aJa4
TOILTMBA
11  |DxcnepuMeHTaIbHBIE METOIBI OIIK-2, IIK-4 Tect, sK3aMeH, pelieHue
MCCJIEI0BAHMS MPOIECCOB TOPEHMS 3aja4
12 [Texnuxka 6e30macHOCTU IPH OIIK-2, TIK-4 TecT, 3K3aMeH, peleHne
C)KMTaHUH TOILINB 3a7a4

7.3. MeToauyeckne MaTepuajbl, ONpeesONie MPOUEeAYPHI
OlLlCHUBAHUSA 3HAHMI, YMEHHNH, HABBIKOB M (WJIH) ONbITA 1€ATEJIbHOCTH

TecTupoBanue OCyHIIECTBISETCS, JIMOO TMPU TOMOIIA KOMIBIOTEPHOM
CHUCTEeMbl TECTUPOBAHMS, JMOO C HCIOJIB30BAaHWEM BBIJIAHHBIX TECT-3aJaHUN Ha
OymaxkHom Hocutene. Bpems TectupoBanus 30 MMH. 3aTeM OCYIIECTBIISIETCS
MPOBEPKA TECTa 3K3aMEHATOPOM W BBICTABISAETCS OIIEHKA COTJIACHO METOIUKH
BBICTABJICHUSI OLICHKU MPU IPOBEICHUH ITPOMEKYTOUYHOM aTTECTAIINH.

Pemienne mnpukiIagHbIX 3a7a4  OCYIIECTBISETCA, JMOO TMpPU TOMOIIH
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHUS, JIMOO C UCIIOIb30BAHNEM BBIJIJAHHBIX 3324
Ha OyMakHOM HocuTene. Bpems pemenus 3agad 30 MmuH. 3aTeM OCYIIECTBISETCS
MPOBEPKA PELICHHS 3aJ1a4 SK3aMEHATOPOM M BBICTABIACTCSA OLICHKA, COTJIACHO




METO/IMKH BBICTaBJICHUS OIICHKHU TIPH MPOBEJECHUU TPOMEKYTOUHOM aTTECTAIIHH.

3ammTa KypcoBoi paboThl, KypCOBOTO MPOEKTa WK OTYETA 110 BCEM BUJIaM
MIPAKTUK OCYIIECTBIISCTCS COIJIaCHO TpeOOBaHUSM, NPEIbABIICMBIM K padoTe,
OIMCAHHBIM B METOJIMYECKHUX MaTepuanax. [IpuMepHOe BpeMs 3alluThl Ha OJTHOTO
cTyneHTa coctanisier 20 MuH.

8 YYHEBHO METOANMYECKOE 1 TH®POPMALIMOHHOE
OBECIHEYEHME JUCIHUIIJIMHBI)

8.1 IlepeueHb yueOHOIi JuTepaTypbl, HEOOXOAMMOIl [JIsI OCBOEHUS
TUCHMILTHHBI

1. bapakoB, A.B. OCHOBBI ITPaKTUYECKON TEOPUU TOPEHHUS: ydeOHOE Mocooue
| A.B. Bapakos, B.IO. Jlyoanun, J.A. Ilpyrckux. — Boponex: ®I'BOY BIIO
«BopoHexcKkuii rocyJapCTBEHHBIN TeXHUYECKU yHUBEepcuTeT», 2009. — 121 c.

2. Bunbsimc @.A. Teopus ropenust / @.A. Bunbsmc. - Ilep. na anrn. C.C.
Hosukosa u 10.C. Ps3anuesa. - Mocksa : Hayka, 1971. - 616 c.

3. bapakoB A.B. Ilpomeccel ¥ YCTaHOBKH BBICOKOTEMIIEPATYpHOMU
TeIUIoTeXHoJIoTuu : Y4eb. mocobue / A.B. bapakoB. - Boponex : 'OYBIIO
"BopoHexckuii rocy1apcTBEHHBIN TexHuueckuil yauepcutet', 2010. - 120 c.

4. CazonoB B.I'. OcHOBBI TeOpUM TOPEHUSI U B3pbIBa : ydeOHOE mocobue /
B.I'. Ca3zoHoB. - Mocksa : Anbranp/MI'ABT, 2012. - 169 c.

URL.: http://biblioclub.ru/index.php?page=book&id=430048

8.2 Ilepeuenbr WH(POPMANMOHHBLIX TEXHOJOTHi, HCNOJb3yeMbIX NPH
OCYLIECTBJICHMH 00pa30BaTeJIbHOIO MpoLecca MO AUCHUILIMHE, BKJINOYas
NnepeYyeHb  JHUUEH3MOHHOIO  NPOrPAaMMHOIO  o0ecle4YeHHsl, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceT «MHTEpHET», COBPEMEHHBIX
npogecCHOHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

JIutieH3noHHOE TPOrpaMMHOE 0OECIIeUeHHUE:

- Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each
Academic (MHOTOMOIL30BATEIbCKAS JTUIICH3HS)

- ABBYY FineReader 9.0

- LibreOffice

Pecypcsl nHGOpMAITMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTH « THTEepHET»:
http://www.edu.ru/
Oo6pazoBatenbHbIid optan BI'TY

NudopmarmonHbie CipaBOYHBIE CUCTEMBI:
http://window.edu.ru
https://wiki.cchgeu.ru/



CoBpeMeHnHbIe ipodeccruoHanbHbIe 0a3bl JAaHHBIX:

CaliT TeroTeXHUKa
Anpec pecypca: http://teplokot.ru/
MUHHUCTEPCTBO SHEPTETUKN
Anpec pecypca: https://minenergo.gov.ru/
Yepmrxu.ru

Anpec pecypca: https://chertezhi.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS
JJIAA OCYINECTBJIEHUSA OBPA3OBATEJIBHOT'O TIPOLHECCA

1. Cpoenmanu3upoBaHHas  JIGKIIMOHHAs ~ ayAWTOpUSA,  OCHAIIEHHAs
000OpyA0BaHUEM JI JEKIMOHHBIX JTEMOHCTPALMA U MPOSKIMOHHON anmapaTypoi
(aym. 306/3).

2. JlucrineiHbli Kacc, OCHAIIEHHBIH KOMITBIOTEPHBIMU TIPOTpaMMaMu JIs
MPOBEICHUs JTabopaTOpHOTo npakTukyma (aya. 304/3).

3. YuebOnas nabopatopus «TommuBo u Teopus ropenus» (aya. 301/3),
conepxamas anekrporneub OKCII-10B, mkad cymmsabii [IC-80-01 CITY,
dbopcynku OY3 «Dakemn».

10. METOAUYECKHUE YKA3AHUSA AJIS1 OBYYAIOLIUXCSA
O OCBOEHHIO JMCHUIIJIMHBI MOAYJIA)

I[To pucnummuae «Ckuranue W TepMUYecKas TmepepaboTka TOIIUBAY
YUTAIOTCS JIEKIMH, POBOASTCS MPAKTUUYECKUE 3aHATUS U J1a0OpaTOpHbIE padOThI,
BBINOJIHSETCS. KYPCOBOU MPOEKT.

OCHOBOl UM3y4YeHMS JUCLUMIUIMHBI SBJSIOTCS JIEKIUH, HA KOTOPBIX
U3JaralTcs Haubosee CylIeCTBEHHbIE U TPYIHbIE BOIPOCHI, a TAKXKe BOIPOCHI, HE
HalIeIINe OTpaXeHus B yueOHO muTeparype.

[IpakTHueckue 3aHATHS HANpaBlieHbl Ha MPUOOPETEHHE MPaKTUYECKUX
HaBBIKOB pacyé€Ta mpouecca TOPEHHs pa3JIMYHbIX BHJIOB TOIUIMBA, a TaKke
OCOOCHHOCTEM pacyéra TOIUIMBOMOTPEOSAIONIMX YCTAHOBOK M TOPEJIOYHBIX
YCTPOMCTB. 3aHATHUS MPOBOASATCS MYTEM PEIICHUs] KOHKPETHBIX 3a7a4 B ayIUTOPHH.

JIabopaTopHbie paOOThl BBIMOJHSIOTCS Ha JaOOpPATOPHOM O00OPYIOBAaHUU B
COOTBETCTBUM C METOAUKAMHU, IPUBEAEHHBIMHU B YKA3aHUIX K BBIMOJIHEHUIO PadOT.

Meronuka ~ BBIOJHEHUS KypCOBOI'O OpoeKTa  H3JI0XKEHa B
y4e0HO-METOIMYECKOM TOCOOMU. BBIMOIHATE 3Tanbl KypCOBOIO MPOEKTa JOJIKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KoHTposp ycBOeHus Marepuana JUCLUUIUIMHBI MPOU3BOAUTCS IPOBEPKOM
KypPCOBOI'O NPOEKTA, 3AIIUTOW KYypCOBOTO IMPOEKTAa, NPOBEIECHUEM TECTHPOBAHUS
OcBoeHue AUCIUIUIMHBI OLICHUBAETCS HA SK3aMEHE.

Bun yuebnbix

. JledaTenbHOCTH CTyIeHTa
3aHATUN

Jlexknus Hanucanne koHCIEKTa JEKIMH: KPAaTKO, CXEMaTU4YHO, MOCJIEI0BATEILHO




(bUKCUPOBATH OCHOBHBIE MOJIOKEHUS, BEIBOIBI, POPMYIHPOBKH, 000OIICHUS;
IMOMCYAaTh BAXXHBIC MBICJIW, BBIICIIATH KIIFOYCBLIC CJI0BA, TCPMUHBI. HpOBepKa
TEPMHUHOB, IOHATUH C TOMOIIBIO SHIUKIIONEIUH, CII0Bapeil, CIPaBOYHUKOB C
BBHINIMCBHIBAHUEM TOJIKOBaHUH B TeTpaib. OO03HAYCHHE BONPOCOB, TEPMUHOB,
MaTepuaiga, KOTOpble BBI3BIBAIOT TPYAHOCTH, IIOMCK OTBETOB B
peKomMeHyeMOM  nuTeparype. Eciaum  caMOCTOATENIbHO HE  yJaeTcs
pa3zobpaThcs B MaTepuaie, He00X0auMO chOpMYyIUPOBATH BONPOC U 33/1aTh
MIPEToJaBaTeIt0 Ha JICKIMH WM HAa TPAKTUYECKOM 3aHSTHH.

[IpakTrueckoe
3aHsTHE

KoncnektupoBanue pekoMeHAYyeMbIX HCTOYHHUKOB. PaboTa ¢ KOHCIEKTOM
JEKUMH, IOJArOTOBKAa OTBETOB K KOHTPOJBHBIM BOIIPOCaM, IIPOCMOTP
peKoMeHIyemMoi auTeparypsl. [IpocinymmBanne aynuo- U BUACO3aMNUCEN 10
3aJJaHHOI TeMe, BBINOJIHEHHE pPAacYeTHO-rpaUUYeCKUX 3a/aHui, pelieHue
3a/1a4 10 AJITOPUTMY.

JlaGoparopHas
paborta

JIaGopatopHbie pabOTHI MO3BOJISIIOT HAYYUTHCS MPUMEHSATH TEOPETHUECKUE
3HaHU, MOJyYEHHbIE Ha JIEKLUU MIPH PELIEHUH KOHKPETHBIX 3a1ad. YToObl
HanOojee palUOHAJbHO M IIOJHO HCIOJIb30BaTh BCE BO3MOXKHOCTH
71a00paTOPHBIX Ul MOATOTOBKM K HUM HEOOXOIMMO: cilelyeT pa3o0paTh
JIEKLHIO [0 COOTBETCTBYIOUIEM TEME, O3HAKOMUTCA C COOTBETCTBYIOLIUM
pa3genoM ydeOHHMKA, HOpopaboTaTh JONOJHMUTENBHYIO JMTEpaTypy H
VMCTOYHUKHU, PEIIUTH 331a4 U BBIIIOJHUTH IPYrUe NMCbMEHHbIE 3aaHHUSL.

CamocTrosTelbHas
pabora

CamocrosTenbHas padoTa CTYIEHTOB CIOCOOCTBYET IIyOOKOMY YCBOCHHS
y4yeOHOro MaTepuajla M  pa3BUTHIO  HABBIKOB  €amM0OOOpa30BaHUS.
CamocrosTenbHas padoTa npeanosaraeT cleAyolne COCTaBISIOLIUE:

- paboTa ¢ TeKCTaMu: y4eOHHMKAaMH, CIIPAaBOYHMKAMHM, JONOIHHUTEIbHOM
JTUTEPaTypoO, a TakKe MPOpadOTKa KOHCIIEKTOB JICKITUH;

- BBITMOJIHEHHUE JIOMAIIHUX 3a/1aHUH U pacyeTos;

- paboTa HaJl TeMaMH JUIsl CAMOCTOSATEBHOTO H3Y4YCHUS;

- yyacTHe B paboTe CTy/IeHUEeCKUX HayYyHbIX KOH(EPEHINH, OTMMIIHa;

- MOJITOTOBKA K MMPOMEKYTOYHOH aTTECTAIUH.

IToaroroBska k
IIPOMEKYTOUYHON
aTTeCTalluU

I'oTOBUTBCS K NPOMEXYTOUHOM aTTECTallMM CIEAYET CUCTEMAaTU4YECKH, B
TeyeHue cemecTpa. IHTeHCHMBHAs MOATOTOBKA JOJKHA HAYaThCs HE MO3/HEE,
4eM 3a HEJEIN0 JO IMPOMEXYTOUHOM aTTeCTallMy, IPOBOAUMON OAMH pa3 3a
cemectp. [Ipu moAaroToBke K 3K3aMeHy HEOOXOJIUMO OPUEHTHUPOBATHCS Ha
KOHCIEKTBI JIEKIIMH, PEKOMEHIYEMYIO JHUTEpaTypy M pEUIeHHE 3aJad Ha
MIPAKTUYECKHUX 3aHATHUSX.




JIHCT perncrpaunH H3MeHeHHi
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