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VY4eOnsIii man mHadopa 2023 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 4 cemecTtp Bcero EnnHunel

JlekuroHHbBIE 3aHITHUS 6 6 4acoB
[IpakTrueckue 3aHATUA 4 4 4acoB
CamocTtosarenbHas pabora 92 92 4acoB
KoHnTpoabHble paboThl 2 2 4acoB
IToaroroBka u cmava 3adera 4 4 JacoB
O011ast Tpy10€MKOCTh 108 108 4acoB
(BKJTIFOUAs MPOMEXKYTOUHYIO aTTECTALNIO) 3 3.€.

®opMBbI MPOMEKYTOUYHOM aTTECTALUS Cemectp KomnuecTtBo
3auer 4
KoHnTpoabHble paboThl 4 1
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CornacoBaHa Ha noptane N2 70338



1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. TeopeTnuecku U MPAKTUYECKH MOATOTOBUTH OYAYIIHUX CIECIUATHUCTOB METOJAM MOTy4YCHUS,
npeobpa3oBaHus, EpeAavy U UCIOIb30BAHUS TEIUIOTHI, BRIOUPATh U IKCILTyaTUPOBATh HEOOXOAMMOE
obopynoBaHue oTpaciieil mpoMbIluIeHHOCTU. [Ipu 3TOM HEoO0x0auMO 0co00€ BHUMAHHE YACTUTH
MaKCUMalIbHOW JKOHOMHH TEILUIOIHEPTETHYECKUX PECYypCOB U MaTepHalaoB, MHTEHCU(UKAIUH
TEXHOJIOTUYECKUX IMPOIECCOB, BHISIBICHUIO M HCIOIb30BAHUIO BTOPUYHBIX YHEPrOPECYpPCOB, 3AIIUTE
OKpY’KaloIIel cpeibl 1 0€301MacHOCTH JIIOCH.

1.2. 3agauy AUCHUILIUHBI

1. OBnageTrs 3HAHUSIMH O PA3JIMUYHBIX BHAAX TOMJIMBA U MUX OCHOBHBIX TEIIOPU3UYECKUX
XapakTepucTHkax. Brmagets MeToamu pacuéra npoiiecca ropeHHst TOIUINBA.

2. ®opMupoBaHUE y CTYJACHTOB 3HAHHWW; OCHOB NpeoOpa3oBaHHWsS SHEPruH, 3aKOHOB
TEPMOAMHAMHKY U TEIJIOMAaccOOOMEHa, TEPMOJMHAMHYECKHUX MPOIIECCOB U IIUKJIOB.

3. OcBOUTH OCHOBHBIE TPUHIIMIIBI pA0OTHI TEIJIOIHEPTETUYECKUX YCTaHOBOK.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).

Yacte Ostoka gucrmiind: O0g3aTebHas 4acTh.

Monyne quctuminH: Moayns HampaBieHus moAroToBku (special hard skills — SHS).

Nunexc qucuumiunasl: 51.0.03.06.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocoben
YVYHUTHIBATH
COBPEMCHHBIC
TEHICHIINH Pa3BUTHUS
TEXHUKH M TEXHOJIOT'HI B
o0nacTtu TexHochepHou
0e301IacHOCTH,
M3MEPUTEIBHOU U
BBIYHCIIUTCIIHHOM
TEXHUKH,
WH(POPMAITMOHHBIX
TEXHOJIOTH IpH
PEIICHUN THITIOBBIX
3a/1a4 B 00J1aCTH
pohecCHOHATLHOM
JIeATEILHOCTH,
CBSI3aHHOM C 3aIIUTON
OKPYKaIOIIEH Cpebl U
obecreueHrueM
0€30ITacCHOCTH YeJIOBEKa

OIIK-1.1. 3naer
COBPEMEHHBIC TEHICHINH
Pa3BUTHS TEXHUKH H
TEXHOJIOTHH B 001acTh
TexHOC(EepHOI 0€301aCHOCTH,
U3MEPUTEIILHON U
BBIYUCIIUTEIIFHON TEXHHUKH,
UH(POPMALIMOHHBIX
TEXHOJIOTU PU PELLICHUN
TUMOBBIX 33724 B CBOEH
pohecCHOHATLHOM
JeSITEIIbHOCTH

OOyuaromnuiicsi 3HaeT: TEINIOTEXHUUECKHE
XapaKTCPUCTHUKHU TOIIJIMBA, TCOPUIO TOPCHUS
TOIIIMBA, OCHOBHBIC 3aKOHBI TCPMOJUHAMUKH,
TCPMOAUHAMHUYCCKUC ITUKIIbI,
TCPMOJUHAMUKY BOJAHOIO I1apa,
0COOCHHOCTH ITpoIiecca napooOpa3oBaHus,
OCHOBBI TEIIJIONEPE1auu, CIOCOOBI epeaadn
TEIUIa. OCHOBHBIE IIOJIOKEHHUS 110 OXPaHe TyAa
1 TI0’KapHOM 0€30M1aCHOCTH IIPU MTPOBEICHUU
TEII0()U3NUECKUX MPOLIECCOB

OIIK-1.2. Ymeer BbISIBIATH
COBpPEMEHHbIE TeHICHIINU
Pa3BUTHS TEXHUKH U
TEXHOJIOTHI B 00J1aCTH
TexHOC(EPHOI 0€30MaCHOCTH,
W3MEPUTEIBHOU U
BBIUHCIUTENbHON TEXHUKH,
nH()OpPMAITMOHHBIX
TEXHOJIOTHI TIPU pEIICHUU
TUMOBBIX 33/1a4 B 00J1acTH
npodecCuoHaIbHON
JIeTEILHOCTH, CBSI3aHHOM C
3alIUTON OKPYKArOIEe cpeibl
1 OXpaHOU Tpyja

OOyuaromuiicst yMeeT: MPOBOIUTH
TeroGu3nuecKuil pacuéT ropeHus TOIJINBA,
OTIpEIeNIATh COCTOSTHUE paboyero Tena,
O0OBSICHATH (U3UIECKUN CMBICIT
YHHUBEPCAIBLHON ra30BOUM MOCTOSIHHOM,
OTIpEeIeNIATh MPHUpAIICHUE YHTPOIHH
U7ealbHOTO ra3a B 3aBUCUMOCTH OT
OCHOBHBIX NTapaMETPOB COCTOSHUSA,
OTpeeNATh TEPMOAMHAMUYECKUE ITUKIIBI
M300pakaTh MPOIECCH MApOOOpa30BaHMsI HA
HS — nuarpamme, onpenenars noTepu Temia
4yepes CTEHKY

OIIK-1.3. Nmeer
NPAaKTHYECKHN ONBIT PEIICHUS
THUIIOBBIX 33/1a4 B cepe
TexHOCc(epHOi Oe30nacHOCTH
C YYETOM COBPEMEHHBIX
TCHJCHLUI Pa3BUTHUS TEXHUKH
Y TEXHOJIOTHH B 001acTH
U3MEPUTEIBHON U
BBIYHCITUTEIILHON TEXHUKH,
UH()OPMAIIMOHHBIX
TEXHOJIOTUI

OOyuJaromuiics BIaceT: 3HAHUSIMHU
COCTaBJIEHHUS TEILIOBOro OajlaHca, OCHOBHBIMU
MOJIOKCHHUSIMU TI0 OXpaHe TPY/a, YKOJIOTHUH U
MOYKapHOU 0E€30MAaCHOCTH MIPU POBEICHUH
TEIUIO(PU3UUECKUX MPOIECCOB C LENBIO
obecrneyeHust 6€30I1aCHOCTH
JKU3HEICATECIILHOCTH YEJIOBEKa B TEXHOC(Epe

IpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroiuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

06111351 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 3 3a4eTHEIX CIWHUII, 108 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM yqeGHoﬁ ACATCIIBHOCTU MPCACTABICHO B

tabnuue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh JUCIHUILIMHBI [0 BHAaM y4eOHOU AesITeIbHOCTH
o Bcero |CemecTpsl
Bunpl yueOHOIl esTenbHOCTH

4acoB |4 cemecTp

KonrakTHas ayguropHasi pa6oTa 00y4alomuxcs ¢ npenojaaBarejeM, BCero 12 12

JIeKIIMOHHEBIE 3aHATUS 6 6
3
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[IpakTrueckue 3aHATUA 4 4

KoHTponbHbIe paboThI 2 2
CamocrosiTeibHas padoTa 00y4alOIIUXCs, B T.4. KOHTAKTHasI 92 92
BHeayIUTOPHas padoTa 00y4yarommxcsi ¢ MpenoaaBarTeieM, BCero
[TonroroBka k 3auery 30 30
[ToaroroBka K TECTUPOBAHUIO 32 32
[ToaroToBka Kk KOHTPOJIBHOM paboTe 30 30
Iloaroroska u cxaya 3ayera 4 4
Oo0mast Tpyn0eMKoOCTh (B Yacax) 108 108
O0mas TpyaoeMKocTh (B 3.€.) 3 3

5. CTpykTypa ¥ colep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCHUILUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOU NesSTeIbHOCTH IPUBEICHA B
tabmmie 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

Bcero
Jlex. | Ilpak. | Cam. ®opmupyemsble
HasBanus pa3nenoB (Tem) TUCHUTLTAHBI qacoB (6e3
3aH., 4| 3aH., 9 | pab., q KOMIIETEHITHN
3a4eTa)
4 cemecTp
1 TormBo ¥ TeI0U3NIECKUE TTPOLIECCHI 2 1 30 35 OIIK-1
TOpPEeHHUsI TOTINBA
2 TexHuueckas TEPMOAUHAMMKA 2 1 30 33 OIIK-1
3 OxpaHa OKpy>Karomen cpepl, mosKapHas 2 2 32 36 OIIK-1
Oe3omacHocTh. be3onacHocTh
JKU3HEACSITEIIBHOCTH TIPH paboTe HA
TEIUIOBBIX arperarax
Hroro 3a cemectp| 6 4 92 102
Urtoro| 6 4 92 102

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3eiioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuna 5.2 — Copeprkanue pa3aesoB (TeM) IUCIHUILTHHGI (B T.U. IO JICKITUSIM)

TpynoemkocTsb
HasBauus pa3zenos (TeM) AUCIHIUTHHBI CozepxaHue pa3aesoB (TeM) TUCHUILTHHEL (B T.4. MO JICKIUSIM) (JIEKIIHOHHbIE
3aHATHSA), 4

Dopmupyemble
KOMIICTCHIIHI

4 cemecTp

1 TormBo n Termo$pu3nIecKe IPOLECChl TOPEHHS O6mas xapakTepucTuka Tormmsa. Knaccudukamus Tommsa. 2 OIIK-1
TOILIMBA Xumuueckuii cocras TorutiBa. Temiosbie 3 eKThl peakiuii
okuclieHns. Temiora cropaus TOINMBA. Beiciias 1 Hu3Imas
TeIoTa

cropanus Torusa. Termmodusnyeckuii pacyér ropeHns TOIINBA.
OrnpezienieHne TeMIeparypsl BCIbIIKA TBEPI0E TOIUIHBO.
EcrectBennoe TBEp0e TOmMBO. MckyccTBeHHOE TBEpPIOE
TOILIUBO.

Kunnkoe TommBo. EcTecTBEHHOE KHAKOE TOILINBO.
HckyccTBeHHOE

JKHIKOE TOTMBO. ["a3000pa3noe TormBo. [Ipupogusrii ras.
HckyccTBeHHOE Ta3000pa3HOe TOILIMBO. Y CTPOHCTBA A1s
CIKUTaHUS

torumBa. OXpaHa OKpy KaloIeil cpeJibl IIpU CKUTAHUH TOIUIUBA.
TlosxapoOe30macHOCTb IPH CXKUTaHUK TomtkBa. OXpaHa Tpy/a,
obecrieueHne KH3HEIEATENbHOCTH 1 6€30MaCHOCTH PN
CKUTAaHUHN

toruBa. OXpaHa oKpy Karoleil cpeibl.

Hroro 2
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2 TexHuueckas TepPMOJAUHAMUKA

Ornpezenenne JMCUUILINHBI U ero 3aj1a4u. Pabouee Tero.
ITapamerpst

cocrosiHus padouero Tena. Temieparypa pabodero Teia.
JlaBnenue.

VY nenbHblii Bec. Enunuist uamepenus. [IpuGopst mis u3mepeHust
OCHOBHBIX ITAPaMETPOB COCTOSTHUSI pabouero Tena. PaBHoBecHOE
cocTosiHUE cucTeMbl. HepaBHOBECHOE COCTOSTHUE CUCTEMBI.
BuyTpennsist aneprusi cucrembl. Pabora. KoianuecTBo TeroTsl.
TepmoarHamMuueckue mpouecchl. OOpaTUMBINA U HEOOPaTHMBII
nporiecchl. I'paduueckoe n300pakeHNe TEPMOTMHAMUYECKUX
nporieccoB Ha PV -nuarpamme. OCHOBHBIE CBOHCTBA ra30BOM
CMECH.

O0ObeMHast 10715 Ta30BOiT cMecH. BecoBast 103151 ra30BOii CMeCH.
JlaBiienue cmecH. TeroeMKocTh razoB. TemnoeMKocTb ra30Boil
cMecH. McTiHHAs TermnoeMKocTh. Cpe/Hss TeI0eMKOCTb.
Becosas

TEIIOEMKOCTb. Y paBHeHue Maiiepa. M3o0apHast u n3oxopHas
TEMmI0eMKOCTh. Meansuelii ras. YpaBHEHHs COCTOSHUSA
HJI€aJILHOI'O

ra3a: Meneneesa - Knaiinepona, Knaiinepona. YpapHeHus
COCTOSTHUS

peanbHorO ra3a; Ban-nep-Baansca, Bykanosnua-HoBukosa.
PaBHOBecHbIE 1 HEPABHOBECHBIC CUCTEMBI. BHyTpeHHﬂﬂ OHEpPrus.
PaGora 1 konu4ecTBo TemIoThl. CyIHOCTh HEPBOr0O 3aKOHA
TEPMOJMHAMUKHI. DHTAJIBIINS Ia30B. DHTpoNys. Beraucnenus
SHTPOITHH Ta30B. [IpUHINUIT BO3paCTaHHs SHTPOINH.
TepMoaHAMUYECKHE TIPOIIECCHl H3MEHEHHS COCTOSHUS
U/IeaTbHOTO

rasa. M3o00paxkeHne TepMOANHAMUYECKHX POLIECCOB N3MEHEHHUS
cocrosiHus rasa Ha PV - nuarpammax. I'paduueckoe nsobpaskeHue
TEPMOJMHAMIYECKHX TIPOIECCOB H3MEHCHHS COCTOSHUS
UJIeaTbHOrO

raza Ha TS-ngmarpammax. Temmora mponecca. PaGora
nporecca.Kpyrosoii nporecc TenaoBoro asuraress. MneanbHbiit
UK.

Tepmudeckuii k.11 1. uukia. [Ipsamoit u o6paTHbIit
TepMoIMHAMIYECKHe [IUKIIBI Kpyrosoro nporecca. Liukiaer Kapro
Ha

PV u TS nnarpammax. Tepmuuecknii k.11 nukia KapHo.
INpakTuyeckoe 3Hauenue nukna Kapuo. CymnocTs BToporo
3aKOHA

TepMoJuHaMUKH. DOPMyIHPOBKU BTOPOTO 3aKOHA
TEPMOJIMHAMHKH.

PaboTocmoco6rocTh cuctemsl. IIponece mapoobpasoBanus.
HWcnapenue. Haceimennsiii nap. Ileperpersit nap. Konnencarus
napa.

VYupyrocts HachimenHoro napa. Kunenue. Crenens CyXocTu.
BHyTpeHHss TemioTa napoodpasopanus. IIpomecc
apooOpa3oBaHusg

Ha TS guarpamme. Temnora mapoo6pa3oBanus. Temnora
KUIKOCTHU.

Temnora neperpesa. OnpezieIeHNe HapaMeTPOB COCTOSHHS BOJIBI
u

BOJIsIHOTO mapa Ha PV- nuarpamme. Kpusble cyxoctu. IS -
AuarpaMmmMbl

BoJsHOTO napa. Cxema napocuioBoit ycranoBku. Luxin Penkuna.
K.z, nukia Penkuna. 3. OCHOBBI TeIionepeaayu.
TemIonpoBOAHOCTb, TEINIOOTAaYa (KOHBEKTUBHBII TEIIIO00MEH),
u3Iy4yeHue (JIyduCThIH WM paJuanioHHbIH). TeMnepaTypHoe
oje.

TemnepatypHblit rpagueHT. OCHOBHOH 3aKOH TEMIONPOBOTHOCTH.
TemonpoBogHocTs creHku. [Tnockast ogHOCIIOMHAs CTEHKA.
Ilnockas

MHorocjoiiHas creHka. Lununapuyeckas crenka. KoHBEeKTHBHBIN
Termnoo6MeH. OcHoBHBIE MOHATHA. CBOOOIHOE IBIDKEHHE
KUIKOCTH.

BrinyxaeHHoe ABIKEHHE XKUIKOCTH. TeriooOMeH n3iryueHnem.
OCHOBHBIC MOHATUS. Y paBHEHHE TEIUIOBOrO Oaanca
TEeIIoooMeHa

usny4yenueM. 3akoH Kupxroga. Mzimydenne ra3oB u mapos. 3akoH
Credana - bonpumana. CreneHp uepHOTHI. TemnooOMeHHbIe
anmapartbl. PexynepaTuBHbIe H pereHepaTHBHBIC TETNIO0OMEHHBIE
arnmnaparhbl

OIIK-1

Hroro
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3 OxpaHna OKpy Karowieii cpesibl, moXkapHasi 0€301MacHOCTb. | YcinoBus pomycka. PaboTel Ha ycTaHOBKaX, CBA3aHHBIX C 2 OIIK-1
BesonacHocth JKABHENICATEIIbHOCTU IPU pa60Te Ha B3PBIBOOIIACHBIMHU U IOKAPOONACHBIMHU BEUICCTBAMU U
TEIUIOBBIX arperarax MaTepHhalIaMu.
XapaKTCpHCTI/IKa OIMACHBIX U BPEAHBIX ITPOU3BOACTBEHHBIX
(haxTopoB.
INpaBuna XpaHeHns TOPIOYNX BEIIECTB M MaTepuanos. CpencTaa
noxapoTyuienus. TpeGoBanus o 06ecIeyeH IO 0kKapo - U
B3pbIBOOE30macHOCTH. OOSI3aHHOCTH COTPY/IHHKOB TI€pe]
HayaJioM
paboTbl. OGSI3aHHOCTH COTPYIHUKOB BO BpeMst paboThl. [Topsiiok
COBMECTHBIX JIEWCTBUI COTPYTHUKOB U MOAPA3/IEIEHUI MOXKapHOH
oxpaHbl pu noxape. O0A3aHHOCTH COTPYAHHKOB 110 OKOHYAHUU
paboThL.
Hro
Hroro 2
Hroro 3a cemectp 6
Hroro 6
5.3. KonTposbHbie padoThl
Buibl KOHTPOIBHBIX Pa0OOT U YaChl HA KOHTPOJIbHBIE pa0OTHI MPUBEACHBI B TaOuIIE 5.3.
Tabauma 5.3 — KourponpHbie paboThl
No .. | Buapl KOHTpOJIBHBIX paboT | Tpy10eMKOCTh, 4 dopmupyeMble KOMIETEHIIMT
4 cemecTp
1 |K0HTp0nLHas{ pabora 2 OIIK-1
Hroro 3a cemectp 2
Htoro 2
5.4. JlabopaTopHbIe 3aHATHSA
He npenycMoTpeHo y4eOHBIM IIaHOM
5.5. lIpakTuyeckue 3aHATHS (CEMUHAPbI)
HanmeHoBaHMe MpaKTHYECKUX 3aHATHIA (CEMUHAPOB) MPHUBEACHO B TaOmIlE 5.5.
Tabmuma 5.5. — HaumeHoBaHue MPaKTUYECKHUX 3aHATUH (CEMUHAPOB)
Hazpanus pa3znenos (tem) HanmenoBanue npaktudeckux | Tpynoemkocts, | PopMmupyemsbie
JACIIUTUTUHBI 3aHATUHN (CEMUHAPOB) q KOMIETEHIINU
4 cemecTp
1 TormBo u Terodusnueckue |Pemenue 3amad mo teme 1 OIIK-1
MIPOLECCH TOPEHUS TOIIMBA «TomnuBo u Termnodu3ndeckue
MPOLECCHI TOPEHUS
Hroro 1
2 TexHuyeckas TepMoauHaMuKa |Pelienue 3amay mo teme 1 OIIK-1
"TexHuueckasi TepMoAMHAMHKa"
Hroro 1
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3 OxpaHa OKpy>Karoien cpeapl,
no>kapHasi 0€30MacHOCTb.
bezomnacuocth
JKU3HEICSITEIIbHOCTH TIPH padoTe
Ha TCIIOBLIX arperarax

N3yunTh JOKyMEHTALUIO I10:
YCIIOBHSIM JOIIyCKa, padOThI HA
YCTAHOBKAX, CBA3aHHBIX C
B3PBIBOOIIACHBIMU U
[10’KapOONacHbIMU BEIIECTBAMU

OIIK-1

u
Marepuaiamu, XapakKTepUCTUKAM
OINACHBIX U BPEIHBIX
MIPOM3BOJICTBEHHBIX (PaKTOPOB,
MPaBUJIAM XPAHEHUS TOPIOYUX
BEILIECTB U MAaTEPHUAJIOB,

cpelcTBaM
MOXKapOTYIICHUS, TPEOOBAHUSIM
o
o0ecreyeHnIo noxapo - u
B3PBIBOOE30MACHOCTH
Hroro 2
Hroro 3a cemectp 4
Hroro 4

5.6. KypcoBoii npoekT / kypcoBasi pabora
He npeaycmoTpeHo yueOHBIM MJIaHOM
5.7. CamocTosiTesibHas paboTa

Bunbr camocTosaTensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIINH TPEICTaBICHBI B
tabiuue 5.7.
Ta6ymma 5.7. — Buasl caMOCTOSATEIbHOM pabOThI, TPYJ0EMKOCTh M (POPMHPYEMbIEC KOMIIETEHITUN

Bunnr
HasBanus pasnenos . Tpynoemkoctb, | DopmMupyemblie Dopmbl
CaMOCTOSITEIbHOU
(TeM) TUCIUTUTAHBI q KOMITCTCHITH KOHTPOJIS
paboThI
4 cemecTp
1 Tommuso u [TonroroBka k 3aueTy 10 OIIK-1 3auér
TEMIOQU3NIECKUE ITonroroska k 10 OIIK-1 TectupoBanue
HPOLECCHI 'OPEHUA TECTUPOBAHUIO
TOILITHBA [HoaroTroBka K 10 OIIK-1 KourponbHas
KOHTPOJIBHOU paboTe pabota
Uroro 30
2 Texunueckas [ToaroroBka K 3a4ety 10 OIIK-1 3auéT
TEPMOJNHAMUKA IloaroroBka k 10 OIIK-1 TectupoBanue
TECTUPOBAHUIO
[TonroroBka k 10 OIIK-1 KonTposnbnas
KOHTPOJILHON padoTe pabota
Uroro 30
3 Oxpana okpyxatouieid |[loaroroBka k 3auery 10 OIIK-1 3auér
CpeabL, MOKapHasd [MoaroroBka K 12 OIIK-1 Tectuposanue
0€30IMacHOCTb. TeCTHPOBAHHIO
beszonmacnocTe
IloaroroBka x 10 OIIK-1 KonTposnbhas
JKU3HEAESITeIIbHOCTU TIPU .
KOHTPOJIBHOH padoTte pabota
paboTe Ha TEIIOBBIX
arperarax Hroro 32
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Hroro 3a cemectp 92
TloaroroBka u cmaua 4 3aueTt
3ayera
Hroro 96

5.8. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBEeTCTBUE KOMIIETCHIIUM, (POPMUPYEMBIX MPU U3YUYCHHUH TUCIHUIUIUHBI, U BUJOB YU4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B TabuIiIe 5.8.

Tabnuna 5.8 — CooTBETCTBUE KOMIETSHIIHNH, (POPMUPYEMBIX TIPH U3YUYECHUU JUCIUTLINHBI, U BUOB
3aHATUN

Bunel yueOHOM nesTeNbHOCTH

DopmMupyeMbIe KOMIIETEHLIMU DopMBI KOHTPOJISL

Jlek. 3an. |[Ipak. 3an. | Cam. pa0.

OIIK-1 + + + 3auér, KontponbHas pabora,
TectupoBanue

6. PeiiTuHroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
PeiituHroBas cucrema He UCTIOIB3YETCS
7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecneyeHHue TUCHMIINHBI
7.1. OcHOoBHAasi IMTEpaTypa

1. Tlocobue mo Temnodusuke: YuebHoe nocodue / A. C. Ankapbss - 2012. 99 c. [DnexTpoHHBIN
pecypc]: [DnekTponHBIi pecypc]: — Pesxxum goctyna: https://edu.tusur.ru/publications/1170.

2. T'opbaues, M. B. TemtomaccooOMmen : yueoHoe mocodbue / M. B. I'opbaueB. — HoBocubupck :
HI'TY, 2015. — 443 ¢. — ISBN 978-5-7782-2803-0. — Texct : 3nexTpoHHBIN // JlaHb :
3JEKTPOHHOOMONIMOTEUHAs] cucTeMa. [DIeKTpoHHBIN pecypc]: — [DaekTpoHHbIN pecypc]: — Pexum
nocryta: https://e.lanbook.com/book/118074 .

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. MonekynsipHas ¢pU3MKa U TEPMOJUHAMUKA: YUeOHO-METOJUUECKOE OCOOHe MO ayUTOPHBIM
MPAKTHUECKUM 3aHATHIM M caMOCTOoATeNbHON padoTe / B. A. Bypnosunun - 2018. 85 c. [DnekTpoHHbII
pecypc] [DnekTpoHHBIH pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/7520.

2. TunpkoBa, C. M. Tennodusuka u MeTaJulypruueckas TeIUIoOTeXHHUKa : yueOHoe mocobue / C.
M.TunpkoBa. — Kpacnospck : COY, 2017. — 168 ¢. — ISBN 978-5-7638-3751-3. — Texkct
:3NEeKTpOHHBIH // JlaHb : DJIEKTpPOHHO-OMOMMOTEYHass cHUcCTeMa. JocTyma:
https://e.lanbook.com/book/117789 . [DnexTpoHHBIHi pecypc]: — Pexum ngocrtymna:
https://e.lanbook.com/book/117789.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. Tennodusuka: Meroauyeckne yka3aHUs MO MPaKTHYECKUM 3aHATHSIM / A. C. AnKapbsH -
2011.15 c. [DnexkTpoHHBIH pecypc]: [DaekTpoHHBIU pecypc]: — Pexum npoctyna:
https://edu.tusur.ru/publications/1936.

2. Tennodusuka: Meroauueckue ykazanus nmo CPC (caMocCTOATEIbHON W WHAWBUIYAIBHOU
paboTe) CTyaeHTOB, 00yJaromuxcs Mo HampapiaeHUto moAroToBku 6akanaspa 20.03.01 «Texnochepnas
o0e3omacHocth» / A. C. AnikappsiH - 2015. 15 ¢. DaekTpoHHBIN pecypc: [DAEKTPOHHBIN pecypc]: —
Pexxum nmoctyma: https://edu.tusur.ru/publications/5259.

7.3.2. YueOHO-MeTOAUYECKHE TOCOONS IJIS JIUIY
€ OrpaAaHUYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI 1 HHBAJIH/I0B

Y4eOHO-MeTOINYECKUE MAaTEPHUAIIbI IJIsl CAMOCTOSITENILHON U ayAUTOPHOI pabOTHl 00yJaromuxcs
W3 YUCIIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/J0POBbsI M HHBAJIUIOB MPEJIOCTABIAIOTCA B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBbS U BOCTIPHTHS HHPOPMALINH.
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Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpOo(eccuoHAIbHBIE 0a3bl JAHHBIX
U HH(OPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TeXHU4YECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPpaMMHOe odecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYE€CTBOM MOCAIOUYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM AUCITUILUIHHBI.

8.2. MaTepuajibHO-TeXHHYECKOe H POrPaMMHoe odecredeHue A NPAKTHYEeCKUX 3aHATHI

KommbroTepHsIii kinacc: ydeOHas ayauToOpus Uil IPOBEACHHS 3aHATUU JEKIIMOHHOTO THIIA,
ydeOHasi ayIuTOpHUs IS NMPOBEICHUS 3aHATUN NMPAKTUUECKOTO THIMA, ydeOHAas ayIuTOpHUs IS
MIPOBEICHUS 3aHATHIA Ta0OPATOPHOTO TUTIA, YUeOHAS Ay TUTOPHS ISl IPOBEICHUS 3aHITHH CEMHHAPCKOTO
TUTA, IOMEIICHUE I KypCOBOTO MPOSKTUPOBAHUS (BBINIOJHEHHUSI KypPCOBBIX padoT), TOMEIIEHUE IS
MPOBEICHUS TPYNIOBBIX M MHIWBHYAIbHBIX KOHCYJIBTAIMHA, TOMEIICHHUE IS TPOBEACHUS TEKYIIETO
KOHTPOJISl M POMEKYTOUHOM aTTecTaluy, IOMELEHUE sl caMocTosATenbHON padoThl; 634050, Tomckas
obmnactb, T. Tomck, Jleanna npocmekt, 1. 40, 419/1 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- UndopmanoHHbI# CTEHT;

- MarautHO-MapKepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- Pabouee mecTo mpemnogaBares.

8.3. MaTepua/ibHO-TeXHUYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCITOJIOXKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnactb, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmnuna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMIIBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00eCcneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mist Windows;

- 7-Zip;
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- Google Chrome.

8.4. MaTepuaJibHO-TeXHHYECKOE o0ecrevyeHHe TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydaromuecs ¢ HapyLUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPEIyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nuHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3Ba?::;§;;ii;ﬁ (rem) q;giﬁgfggr;;e ®opmebl koHTpOJst | Onienounbie MaTepuansl (OM)
1 TorumBo u terodusnueckue |OITK-1 3auér IIepeyens BonpocoB 11t
IIPOLIECCHI TOPEHMSI TOIUIMBA 3aueTa
KoHntposbHas [IpumepHBIil nepeyeHb
pabota BAapUAHTOB (3ajaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpumMepHBIii TIEpeUeHb
TECTOBBIX 3aJaHUN
2 Texnuueckas trepmoauHamuka | OITK-1 3auér IIepeyens BOonpocoB it
3aueTa
KoHnTtponbHas [IpumepHBIil nepeyeHb
pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3a/laHUM
3 Oxpana okpyxatomieid cpeast, |OITK-1 3auét [Tepeuens BompocoB ist
nokapHasi 0e30MacHOCTb. 3aueTa
besonacHocTs KoHTtponbHas [IpumepHBIil nepeueHb
KUSHCICATCIIBHOCTH 1IDH pabota BapUaHTOB (3aaHUI)
paboTe Ha TEIUIOBBIX arperarax KOHTPOJIBHBIX paboT
TectupoBanue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM
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lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOYyUYEHHUS IO

JAUCLUILIIMHE
dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYyMMBbI 0aJIoB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIoB OCYIIECTBIISIEMOE MpUMEHEHUE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBbI 0auioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX TPEICTABICHUN O IPOBEPSIEMOM MaTepHalie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMPEIEIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YYECHHBIN 3JIEMEHT CO/ICPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOCHHUSI.

CornacoBaHa Ha noptane N2 70338

11




5 (oTIM4HO) 3HaTh, yMETh, BIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT

H3y‘-I€HHBII>i SJICMCHT COACPKAHUSA CUCTCMHO, IIPOU3BOJIBHO U JOKA3aTCJIbHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO HUJIK B ACMOHCTPUPYCMBIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBaA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

10.

1.

12.

13.

14.

15.

9.1.1. IllpuMepHBbIii IepedeHb TeCTOBBIX 3a1aHUI

. Obmee konuecTBO cepbl B ToruBe, paBHO. OtBeThI: 1.1. S06 = So + Sk + Sc; 1.2. So6 = So +

Sk; 1.3. So6 =So + Sc; 1.4. So6 =Sk + Sc

. Obmee konMuecTBO cepbl B ToruBe, paBHO. OTBeThI: 1.1. S06 = So + Sk + Sc; 1.2. So6 = So +

Sk; 1.3. So6 =So + Sc; 1.4. So6 =Sk + Sc.

. Bnara, xoTopas conepxxutcs B TOIUIMBE, oapasaenserca Ha: Oteersl: 2.1. ['urpockonuyeckyro

U XHMHUYECKH CBI3aHHYK; 2.2. I'HTPDOCKONMYECKYKH, MU MEXaHUYEeCKyr; 2.3.
I'mrpockonn4eckyro, XMMHUYECKH CBSI3aHHYK M BHEIIHIOK, KOTOpas YAEPKHBAETCS
MEXaHWYECKH U TepsieTcs npu cymke; 2.4. XUMUYECKH CBA3aHHYI0 U MEXaHUYECKYIO.

. Uto BXoauT B aneMeHTapHbIil ananu3? OteeTsl: 3.1. Oprannueckas Macca, roprodasi macca; 3.2.

[oprouas macca, cyxas macca, padbodee TormiuBo; 3.3. Opranudeckas Macca, roprodasi Macca,
pabodee ToruBo; 3.4. Opranndeckas Macca, Toprodas Macca, cyxas Macca, pabouee TOIUIHBO.

. Terutora cropanus TBEpaOTO M *KUaKOro ToruBa. OTBeThl: 4.1. Qup =4,187[81 Cp + 300Hp —

26(0Op — Sp); 4.2. Qup =4,187[81 Cp—26(Op — Sp) — (6 Wp + 9Hp)]; 4.3. Qup =4,187[81
Cp + 300Hp — 26(Op — Sp) — (6 Wp +9Hp)]; 4.4. Qup =4,187[81 Cp + 300Hp — 26(Op — Sp)
—9Hp].

ArperaTtHbie cocTossHUS BemecTBa. OTBeThl: 5.1. TBEpmoe u xuakoe; 5.2. TBEpmoe, xumKoe U
razoobpasnoe; 5.3. TBépaoe u razoobpasnoe; 5.4. TBEpmoe, )kuaKoe, ra3000pa3HOE U IJIa3Ma.

. Uto Takoe TepmoamHamudeckuii nporecc? OTBeThl: 6.1. ITO mepexoa TepMOIUHAMUYECKON

cucteMbl (paboyero Tena) U3 OJHOTO COCTOSHUS B JPYTro€ IMOJ BJIUSHUEM BHEITHHX
BO3JEHCTBUI; 6.2. DTO mepexo]] TEPMOJAMHAMHUYECKONU CUCTEMBI (pabovero Teaa) u3 OJHOTO
COCTOSTHHSI B JPYyroe MOJ BIWSHUEM BHYTPEHHUX BO3AeHCTBHE; 6.3. DTO mepexon
TEPMOJIMHAMUYECKON CUCTEMBI (pabodero Tesa) U3 OJJHOTO COCTOSHUS B JIPYroe MoJ| BIUSHUEM
BHYTPEHHUX U BHEUIHUX BO3JeHCTBUI; 6.4.9T0 nmepexo] paboyero Tena U3 0JTHOTO COCTOSIHUS B
IpyToe.

3akon boiinsg — Mapuorra. Otetsr: 7.1. v1/v2 =T1/T2; 7.2.pl/p2=T1/T2; 7.3. pv = const;

7.4.pv =RT.

. 3axoH I'eit — JItoccaka. OtBetnl: 8.1. v1/v2=TI1/T2; 8.2. pl/p2=TI1/T2; 8.3.pv =const;

8.4. pv =RT.

3akon lapms. Oteetsl: 9.1. pv =const; 9.2. v1/v2=T1/T2; 9.3.pl/p2=T1/T2; 94.pv =
RT.

YpaBHeHue coctosiHus uaeanbHoro raza. Orsersl: 10.1. pv = const; 10.2. v1/v2 = T1/T2;
10.3. pl/p2=T1/T2; 10.4. pv =RT.

VYpaBHeHUEe cocTOsTHUS peanbHOro ra3a (Ypasuenue Ban nep — Baannca). OtBetsr: 11.1. p =
RT (v—-b)—a/v2; 11.2. p=RT (v—->b); 11.3. p=RT; 11.4..p=RT-a/v2.

Uto takoe temnoémkocTth? OTBeThl: 12.1. KonmndyecTBo TemnoTsl, HEOOXOAUMOE I HarpeBa
tena; 12.2. Temnota, 3aTpauniBaemasi Ha HarpeBaHue | kr razoBoiu cmecu; 12.3. Temnora,
3aTpayuMBaeMasl Ha HarpeBaHue | Kr ra3oBoy cMecH B enuHuny Bpemenu; 12.4. KonnuecTBo
TEIUIOThI, HEOOXOIUMOE Il H3MEHEHUS TeMIIepaTyphl Tena Ha 1 rpaayc.

[TepBoe Hauano (3akoH) TepMoauHamMuku). OtBersl: 13.1. Temora, noaBenéHHAsA K CUCTEME,
pacxoayeTcss Ha I3BMEHEHUE BHYTPEHHEHW SHEPTUM cuctemsl; 13.2. Bes TenoTa, moaBeIEHHAS K
CHCTEME, PacXOJIyeTCs Ha COBepIleHne BHeNTHeH paboTer; 13.3. Bes temora, moaBenéHHas K
CHCTEME, PAacCXOAYyeTCs Ha U3MEHEHHE BHYTPEHHEW SHEPTrHMU CHUCTEMBI U HA COBEPIICHHE
BHemrHeH paboTel; 13.4. Bes temsora, moaBeaéHHas K CUCTEME, pacXOAyeTcs HA M3MEHEHHE
BHYTpPEHHEH SHEPIUU CUCTEMBI U SHTPOIIHH.

Anunabatubiil nponecc. OtrBetsl: 14.1. [Iporuecchl pacmiupeHus U CKaThsi MPOTEKAIOT TOIBKO
BCJIEJICTBUE N3MEHEHHS €ro BHyTpeHHeu sHepruu. 14.2. [Ipoueccsl pacliupeHus U CKaTHS
IIPOTEKAIOT TOJBKO BCIEICTBHE U3MEHEHMs noaBoauMoro temna. 14.3. Ilponeccs! pacmmpenus
u cxxatus He nporekaroT. 14.4. IIponeccsl paclIMpeHHss U CXKaTUS NPOTEKAIOT TOJBKO
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16.
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18.
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20.

21.
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XN B WD —

BCJIE/ICTBUE U3MEHEHUS TeMIIePaTyphl.

[Tonutponuseiit mpouecc. Otetwr: 15.1. pv = const; 15.2. pvk = const; 15.3. pv = RT;
15.4pvn = const.

uxn Kapuo coctout u3: OtBetsl: 16.1. JIByx n300apHBIX U IBYX aaua0aTHBIX MPOIIECCOB;
16.2. JIByX U30TEpMHYECKUX U ABYX annabaTHBIX mpoieccoB; 16.3. J[ByX U30XOPHBIX U JBYX

anuabaTHBIX TporieccoB; 16.4. JIByxX H30TEPMHUYECKUX M JIBYX MOJUTPOITHBIX MPOIECCOB.

[ukn Penkuna coctout u3: OrBeThl: 17.1. JIByX M30TEPMUUYECKUX U JIBYX MOJUTPOIMHBIX

nponeccoB; 17.2. JIByX U30T€pMUUYECKUX U JIBYX MOJUTPOMHBIX MpoueccoB; 17.3. J[Byx

M300apHBIX U JIBYX aanabaTHBIX nporeccoB; 17.4. JIByX M30XOPHBIX U JBYX aJaua0aTHBIX

MIPOLIECCOB.

VYpaBuenue Oypoe. OtBeThl: 18.1. q = - dt/dn; 18.2. q = - Adt/dn = -A grad t; 18.3. t= - Adq/dn;
18.4.q=Agrad t.

3akoH HeroTOHA 17151 KOHBEKTUBHOTO TertooOMena. OteeTsl: 19.1 q=Atx - tcr); 19.2 q=-

Adt/dn =-A grad t; 19.3 q=o(tx - tct); 19.4 q=-dt/dn.

3akon Credana — bonsiimana. Oteetsi: 20.1. © = C (T/100)2; 20.2. ® = C (T/100)3; 20.3. O

= (T/100)4; 20.4. © =C (T/100)4

9.1.2. IlepevyeHb BONPOCOB ISl 3a4€Ta

Bunel cepsl B TOIUIMBE.

DneMeHTapHbIM aHAIU3 TOILUIMBA.

TBeproe, )KuaKoe 1 ra3000pa3zHoe TOIUIUBO.

Jaiite onpeneneHre TEpMOIMHAMAYECKOMY TIPOLIECCY.
Onwumute 3akoH boiins Mapuotra. [Toctpoiite rpaduku.
Onwumute 3akoH [ 'eif-Jlroccaka u mocTpoiitre rpagux.
Onwumute 3akoH Ilapns u noctpoiite rpaguk.
Anuabataslii mponecc. [locTpoiite rpadukm.
[Tomurponusiii npouecc. [Toctpoiite rpaduku.

I1epBblil 3aKOH TEPMOAVHAMUKH.

. BTopoil 3aKOH TepMOAMHAMUKHU.

. Huxiu Kapno.

. IIukn Penkuna.

. YpaBHenue Oypbe 1 TyIUCTOr0 TEII0O0OMEHA.

. 3axoH HeroToHa 1t KOHBEKTHBHOTO TemaooOMeHa.

. OpaHna Tpya 1 TeXHHUKa 6€30IaCHOCTH IpU pabOTe Ha TEIJIOBBIX arperaTax.

9.1.3. [IpuMepHbIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBLHBIX padoT

[aiite onpeneneHne TEpMOIMHAMUYECKOMY TIPOIIECCY.
Onumute 3akoH boitns Mapuotra. [Toctpoiite rpadukm.
Onumute 3akoH ['eii-JIroccaka u mocTpoiite rpadukm.
Onumute 3akoH [llapns u mocTpoiite rpaduky.
Anunabatnsiil mporece. [loctpoiite rpaduxy.
[TonmurponHsiii mporecc. [loctpoiiTe rpaduxy.
[TepBrIil 3aKOH TEPMOAMHAMUKH.

BTopoii 3aKk0H TepMOJIUHAMUKH.

[uxn Kapno.

ukn Penkuna.

VYpasuenue Oypbe 715 TyUYUCTOTO TEIUIOOOMEHa.
3axoH HprotoHa nst KoHBEKTUBHOTO TemiooOMeHa.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uziaraercs B (Gopme, mpenanoiaramplileii caMoCTOATEIbHOE MBIILICHHE
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CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETro y4eOHOro mpoliecca.

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJpHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUalU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO MOHUMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbIICHUTH UX
3HaYeHHE JIJIsl IOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyalbHbIE KOHCYJIbTAMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Jiis nun ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX

®DopMBbI KOHTPOJIS U OIICHKH
Kareropuu o6yuaronmxcs

MaTCpHaIOB

pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM 1Jid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;
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— B IIeYaTHOM popMe ¢ YBEITMUCHHBIM MIPUPTOM;

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOoCTaBICHHE 3aaHNUs C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BOMPOCHL. [[s Takux oOydaromMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeoCTaBICHH OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHST HHPOPMAaITUH:

Jst mun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHLCS B HECKOJIBKO 3TAIIOB.
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