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YacoB 1o yueOGHOMY IIaHy 108 Bunbl KOHTpOIIS Ha Kypcax:
B TOM YHCJTIE: 3a4eTsl 2
ayJIUTOpPHBIE 3aHATHS 10
camocToATeNbHas paboTa 94
4acoB Ha KOHTPOJb 4

Pacnpez[e.neﬂne YacoB JUCHUILVIMHBI IO KypcaM

Kypc 2
Bun 3ansTuit v | P Hroro

Jlexiun 4 4 4 4
JlaGoparopubie 6 6 6 6
Hroro ayn. 10 |10 |10 |10
Konrakrhas pabora |10 |10 |10 [10
Cam. pabora 94 194 |94 |94
Yackl Ha KOHTPOJIb 4 4 4 4
HUroro 108 | 108 | 108 | 108
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Pabouas nmporpamMma JUCIUILIHHBL
Tennopusnka

paspabotana B coorBerctBuu ¢ ®I'OC BO:

®DenepanbHblii TOCYJapCTBEHHBINH 00pa30oBaTeIbHbIM CTaHIAPT BHICIIET0 00pa30BaHuUs 10 HAMIPABICHUIO OAT0TOBKH 22.03.02
METAJUTYPI'UA (ypoBens bakanaBpuata) (mpukaz MunoopHayku Poccuu ot 04.12.2015 1. Ne 1427)

COCTaBJICHA HA OCHOBAaHMH YIeOHOTO IIaHa!
Hamnpagsnenue 22.03.02 Metamtyprust [Ipoduis moarotoBku "MeTayutyprisi IBETHBIX METAIOB"
YTBEPKICHHOTO YU4€HBIM cOBETOM By3a OT 23.09.2019 npotokon Ne 6.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

MeTaJJIypruu

[Iporokon meTonuyeckoro coBera yuusepcurera ot 15.04.2021 r. Ne 3
3aB. katenpoii Jlebenp A.b., 1-p TexH. HayK



1. LIEJTA OCBOEHUS JUCHUILIAHBI (MOIY.JIS)

Tlocne 3aBEPUICHUSA OTUCIUIUINHBI, o6yqafonmec;1 6yHyT CIIOCOOHBI TMPUMEHATH 3aKOHBI IEPEIaUN TCIUIOTBEI 1 MaCChbl, MEXAaHUKN
)KM,I(KOCT@PI 1 ra3oB JJId OCYIICCTBIICHUA SKCIIEPUMCHTAJIBHOI'O 1 TEOPETUYECKOT'O UCCIICA0BAaHNs TCIJIOBBIX, I'a30- U
THAPOAUHAMUYCCKUX MMPOLECCOB B METAJUITYPrudCCKUX arperarax.

1.1 3agaun

Iporecc n3ydeHus AUCIUIUTMHBI HATPABJICH Ha (QOPMUPOBAHUE CICAYIOIIUX KOMITCTEHIIH:
-TOTOBHOCTb COUYETaTh TEOPHIO U MPAKTUKY JJISl peUICHHUs] MHKEHEPHBIX 3a/1a4;
-CIOCOOHOCTBIO HCIIONB30BATh MPOLIECCHBIN MOAXO.

2. MECTO JUCHUIIJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hukn (paznen) OIT: | b1.B
2.1 | TpeOoBaHus K npeBapUTEI1bHOM OATOTOBKE 00y4aI0ILErocs:
2.1.1 | ®usuka
2.1.2 | Xumus
2.2 | JucuunjauHbl (MOAY/IM) M IPAKTUKH, JI51 KOTOPBIX 0CBOEHHE JAHHOM TUCIHUILTHHBI (MOIYJIfA) HEOOXOUMO KaK
npeiIecTBYIONIee:

2.2.1 | Meramnyprust IeTKUX U PEKAX METaJUIOB

2.2.2 | Metaniayprust MEM U COMYTCTBYIOLINX 3JIEMEHTOB

2.2.3 | Metannyprusi CBUHIIA U COMYTCTBYIOLINX 2JIEMEHTOB

2.2.4 | MeTo/IpI KOHTPOJISI U aHAJIHM3a BEIIECTB

2.2.5 | IlpoexTupoBaHue U JIOTUCTUKA TEXHOJIOIMYECKUX IIPOLIECCOB

2.2.6 | DU3HKO-XUMHAYECKHE METOBI aHAIH3a

2.2.7 | MeTtaytyprust 6J1aropoIHBIX METAJIIOB

2.2.8 | Metanyprusi 30510Ta U cepedpa

2.2.9 | MeTtannyprusi LMHKA U COITyTCTBYIOIIUX DJIEMEHTOB

2.2.10 | Texnomorudeckas MpakTHUKa

2.2.11 [l'ocynapcTBeHHast UTOrOBasi aTTeCTaLHs

2.2.12 | IlpenaumnomMHas IpakTUKa

2.2.13 | [loaroroBka K MpoIeIype 3alIUTh BRITYCKHOH KBATH(QHKAIIIOHHON pabOTHI

2.2.14 | IIporemypa 3alIUThl BEITYCKHON KBATH(UKAIIMOHHON paboThI

3. KOMIETEHIIMU OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIUTLTAHBI
(MOJY.JIsT)

OlMK-4: roTOBHOCTb coYeTaTb TEOPUIO U MPAKTUKY ANA pelueHUA UHXEeHePHbIX 3agay

3HaThb:

DU3UUECKUE OCHOBBI IIEpEauy TEIIOTh] TEIUIONPOBOIHOCTEIO. 3aKOH Dypbe A CTAMOHAPHBIX YCJIOBUN U HECTALIMOHAPHBIX
ycnoBuid. [IepeHoc TeIoTH TeIIONPOBOAHOCTHIO B CTEHKAX, TETNIOOOMEH MPH BBIHYKICHHONW €CTECTBEHHON KOHBEKINH. Yucna
10100151 KOHBEKTUBHOTO TeriooomeHa (Hyccenbra, [Ipanaris), ux pusndeckuil CMbICI, TEINIOOOMEH H3ITy4CHUEM.
PanuanyoHHbIe XapaKTepUCTHKH Tena. Mozenb ceporo Tena. OcoOeHHOCTH U3IIydeHHs Ta30B, CTalMOHapHas TEIIoNepeiada Ha
IpUMepe T0JTyOrpaHMYEHHOH ITACTHHBI M AJIHHHOTO MITHHAPA, TH( depeHIaIbHbIe YPaBHEHHS KOHBEKTHBHOTO MacCOIIEPEHOCa.
Yucna nogobus KOHBEKTUBHOTO MacCONEPeHOca, ypaBHEHHs ABUKEHHS BELIECTB U Cpell.

YMmeTh:

KnaccuduuupopaTs U XapakTepu30BaTh MEXaHU3MBI TEILIO- U MAacCOOOMEHA OCHOBHBIE MOHATHSI U ONPEJEeIeHUS] MEXaHUKU
XKUJKOCTE! U ra3oB, IPUMEHATh YPAaBHEHUS U OIPEAEIIATH [TOKa3aTesu IPOLECCOB Nepeauy TEIUIOTh U MacChl B
METaJULyprHYeCKUX IpoLeccax Al ra30JUHaMUYECKOT0 pacueTa OoTeph JABICHHUS, OIPEACISATh OTEPH TEILUIOThI YEPE3 IIEUHbIE
OrpaXKIEHUsl, PACCYUTHIBATD IIPOCTHIE TPACCHI U1 TPAHCIIOPTUPOBKY KUAKOCTEH WK Ta30B.

Baagern:

HappikamMu OCYHICCTBJIATH paCyYCThI TEIJIO- U MaccooOMeHa MPUMCEHHUTEIIBHO K TEXHOJIOTUYECKUM IIpoHeccaM B METAJLUTypPIruu,
peuaTh 3aaa4u ra3o- U riApOAMHAMUKH ITPUMEHUTECIIBHO K METAJUTYPru4C€CKUM arperaram (J'II/I6O TeXHOJ’IOFI/IHM), HO,Z[6I/IpaTB u
pacCUUTBIBATh HCTOYHUKHN TEIJIOBOH 1 BHGKTqueCKOI;‘I OHEPIuu UI TEIJIOTCHEPAIINNU B MECTAJUTYPITHUCCKUX arperarax.

MK-7: cnocobHOCTbL ucnonb3oBaTb I'IpOLI,eCCHbIﬁ noaxon

3HaThb:

MeTonomorndeckiue OCHOBBI IpoHeCCHOTO nmoaxoaa.

Ymers:

(DOpMyJ'II/IPOBaTB 3aavdy MpoueCCHOTO moaxoaa TeHJTO(bI/ISI/I‘lCCKI/IX MMPOLECCOB.

Baaners:

Hagbikamu PCajin30BbIBATH 3a/Ja4U IPOILECCHOI0 IMoAX04a TeHJ'IO(i)I/ISI/I‘{e(JKI/IX IMPpOLECCOB.




B pe3yiabTaTe 0cBOeHUs TUCUMILINHBI (MOY/Is) 00y4aIOUIUiCS 10/KEeH

3.1 |3uaTs:

3.1.1| 1. ®dusndeckue OCHOBHI NIepeJauu TEIUIOTHI TEMIONPOBOAHOCTBIO. 3akoH Dyphe Ui CTALlMOHAPHBIX YCIOBUM U
HECTAlMOHAPHBIX YCIOBUMA. [lepeHOC TeIIOTH TeIIONPOBOAHOCTHIO B CTEHKAX, TEINIOOOMEH MPH BBIHYKICHHOM
€CTECTBEHHOI KOHBeKIMU. Yuncia mojodus KOHBeKTUBHOro TeruioooMena (Hyccenbra, [Ipanaris), ux ¢pusndeckuii
CMBICII, TeIJIOOOMEH M3Ty4eHHeM. PanannoHHbIe XapakTepHCTHKH Tena. Mojiens ceporo Tena. OcoOCeHHOCTH U3ITydeHUS
ra3oB, CTalldOHApHAs TEIUIONepeiavya Ha MpUMepe MOIyorpaHIHueHHOH TaCTHHBI M JUTMHHOTO [IHHAPA,
muddepeHnranbHble ypaBHEHHsI KOHBEKTHBHOIO MaccorepeHoca. Yuciaa nogooust KOHBEKTHBHOTO MacconepeHoca,
YpaBHEHUS IBUKEHUS BELECTB U CPEL.

3.1.2 | 2. MeTo10510THYECKHUE OCHOBBI ITPOLIECCHOTO MOAX0/1A.

3.2 [ Ymern:

3.2.1| 1. KitaccupunupoBaTh U XapaKTepH30BaTh MEXaHU3MBI TETIO- © MACCOOOMEHA OCHOBHBIC TIOHSTHUS H OTIPEIEIICHISI
MEXaHUKH KUAKOCTEH U ra30B, IPUMEHATh YPaBHEHUS U ONPEeNsATh MOKa3aTeNd MPOIECCOB epelaun TeTIOTHl U MacChl
B METAJUIyprUYEeCKUX MpoLeccax sl ra30JMHaAMUUECKOro pacyeTa noTephb AaBJICHUs, ONPEAEISATh NOTEPU TEIJIOTH Yepe3
TIEYHBIC OTPAXKICHHS, PACCUUTHIBATE MPOCTHIC TPACCHI JIISI TPAHCIIOPTHPOBKH KHUIKOCTEH HITH Ta30B.

3.2.2 | 2. ®opmynupoBaTh 3a4a4H IPOLIECCHOTO MOAX0/a TEINIO(PH3MIECKUX IIPOIIECCOB.

3.3 | Baagerb:

3.3.1 | 1. HaBeIKamMH OCYIIECTBIISATH PACUYETHI TEILIO- U MACCOOOMEHA IPUMEHUTEIBHO K TEXHOJIOTHIECKUM MPOLIECCaM B
METaJUTyprHH1, peliaTh 3a1a41 Ia30- U TUAPOJUHAMUKY IPUMEHUTENBHO K METANTyPrH4ecKUM arperaram (Juoo
TEXHOJIOTHSAM), IOAOUPATH U PACCUUTHIBATH UCTOYHUKHU TETIJIOBOW U AJIEKTPHUUCCKOM DHEPTUU IS TETUIOTCHEPAIUU B
METaJUTyprHYeCKHX arperarax.

3.3.2 | 2. HaBbIkamMu peaqn30BBIBATH 3aJIa4H POIECCHOTO TOAX0/a TEIUIOPU3NIECKUX MPOIIECCOB.

4. CTPYKTYPA U COAEPKAHUE JUCIUMIIJIMHBI (MOAYJIST)
Kon HaumenoBanmue pazjnesoB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHS 3aHATHA/ Kype 197004 arypa | pchl | paKT.
Paznen 1. TenuioreHepanus B neyax 3a
cYeT XUMHUYECKOIl JHePruu TOMJIUBA,
CBIPbS M 3JIEKTPOIHEPTHH

1.1 OCHOBHBIE XapaKTEPUCTUKH TOTUIMBA 2 1 OIIK-4 IIK- | JI1.1 21 0
(XMIMHYECKHUH COCTaB, HEMOIHOTA 7 J1.271 | 22
rOpeHus, IOBEJCHUE TIpU HArpeBe, 2.1 23
TEIUIOTBOPHOCTH). O61mas J12.2 24
KJIaCCU(HKALS U XapaKTePUCTHKA J12.3
TBEPAOTO, KUIKOTO ¥ Ta3000pa3HOTO
BUJIOB TOIUTHBA. PacyeTsl mporeccoB
rOpeHus ToIuMBa. TeroreHepanys 3a
CYeT IEKTPOIHEPTUH U 32 CUET
XUMHYECKOH SHEPTHH CHIPHEBBIX
MaTepHalIoB.

/J1ex/

1.2 OCHOBHBIE XapaKTEPUCTUKH TOTUIMBA 2 12 OIIK-4 TIK- | JI1.1 21 0
(XMMHUYECKHUH COCTaB, HEMOIHOTA 7 J1.271 | 22
TOpEHus, MOBECHNUE TIPU HarpeBe, 2.1 23
TEIMJIOTBOPHOCTH). O01mas J12.2 24
KJIacCH(UKAIS U XapaKTePUCTHKA J12.3
TBEPAOTO, JKUIKOTO ¥ Fa3000pa3HOro
BUJIOB TOIUTMBA. PacyeTsl mporeccoB
TOPEHHS TOIUTHBA.

Tennorenepanus 3a cueT AMEKTPOIHEPIHA
U 32 CYET XUMUYECKON IHEPrUU
CBIPHEBBIX MaTEPHAJIOB.
/Cp/
Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHS/ Kvype M aTypa | pcbl | pakT.
Pa3znen 2. MexaHHKa JKHIKOCTEH U
rasoB




2.1

OCHOBHBIE IOHATHS U ONPEACTICHHUSI.
TToHsTHS yCTaHOBHUBILIETOCS
(CTanMOHAPHOTr0) ¥ HEYCTaHOBUBIIIETOCS
(HeCTaIMOHAPHOTO) BHKEHIS.
YpaBHeHHE HEpa3pbHIBHOCTH MOTOKA.
Cuibl, ICHCTBYIOLIUE B IBUKYIICHCS
HUJICATBHOM KUIKOCTH. Y paBHEHUS
JBIDKEHUS Ditnepa. Ypasaenue beprymmm
IUTSL ONIPEJICIICHUS JaBJICHUH B
JIBUKYIIEMCS MIOTOKE. PeKuMBbI
JIBUKEHUSI pealibHOM cpeapl. Hucio
PeiiHonbaca. YpaBHeHUE IBUKEHUS
peasibHO# )xuaKocTH (ypaBHeHue Hasbe-
Crokca). YpaBHenue beprymmm mus
peanbHbIX ra3os. [lonsrue o
TUAPOIMHAMUYECKOM MTOTPAHHUYHOM CJIO€.
OCHOBHBIC CJICACTBHUS U3 3aKOHOB
COCTOSTHUSA Ta30B. Bunmbl gaBnennii, nx
pacueT ¥ u3MepeHue, B3auMHBIH Mepexo.
IToTepu naBiieHust Ha TPEHUE U MECTHBIC
conporuBneHns. /JIex/

OIIK-4 TTK-
7

J1.1
JI1.2J1
2.1
122
2.3

€|
92
93
94

2.2

OcCHOBHBIE IOHATHSA U OTIPEIETICHUSI.
IToHsTHA ycTaHOBUBILETOCS
(cTaumoHapHOro) U HEYCTAaHOBUBILIETOCS
(HecTaIrMOHApHOTO) BIKEHHS.
YpaBHeHHE HEPa3pPbIBHOCTH MTOTOKA.
Cuiibl, IeiCTBYOIIUE B ABHKYLIECHCS
HeaabHOM XKUAKOCTH. Y paBHEHUS
IBUKeHHs Ditnepa. YpasHenue bepaymm
JUTSL OTIpENIeNIeHHsI TaBICHUI B
JBIDKYLIEMCSI TOTOKE. PexxuMel
JIBUKEHHSI peasibHOM cpenpl. Uucio
Pelinonbaca. YpaBHEHHE NBUKECHUS
peanbHO# kuakocTH (ypaBHeHue HaBbe-
Crokca). Ypasuenue beprynnu st
peanbHbIX ra3oB. [lonsTue o
TUAPOIMHAMUYECKOM [TOTPAHUYHOM CJIO€.
OCHOBHBIE CIIE/ICTBUS U3 3aKOHOB
COCTOSIHUSA Ta30B. Bunel naBneHui, nx
pacyeT U u3MepeHue, B3aUMHBII epexo.
[lorepu naBneHus Ha TPEHUE U MECTHBIE
conpotuBieHus. /J1ad/

OIIK-4 IIK-
7

J1.1
JI1.2J1
2.1
2.2
J12.3

Ol
22
33
24

23

OCHOBHBIE ITOHATHA U ONIPEICTICHUS.
[ToHATHS YCTAaHOBUBILIETOCS
(cTauMoOHapHOr0) M HEYCTAaHOBUBIIETOCS
(HecTalMOHAPHOTO) JIBUKCHHS.
YpaBHEHHE HEPa3PHIBHOCTH MTOTOKA.
Cuutel, ISHCTBYIOIIUE B IBIDKYIIEHCS
HJIeaTbHOM )KUAKOCTHU. Y paBHEHUS
IBUXKeHHs Ditnepa. YpasHenue bepHymm
JUTSL OTIPEJISIICHSI TABJICHHUI B
JBIDKYIIEMCS TOTOKE. PexxnMel
JBIKEHHUSI peanbHoi cpenbl. Yucno
PeiiHonbca. YpaBHeHUE TBUKCHHS
peanbHOMU xunkoctu (ypaBHeHue Hasbe-
Crokca). Ypasuenue bepHymnu s
peaibHBIX Ta30B. [loHsTHE O
THAPOJMHAMUYIECKOM IIOTPAaHIHIHOM CJIOE.
OCHOBHBIE CIIEICTBUS U3 3aKOHOB
COCTOSIHMSA Ta30B. Busl naBnenuil, ux
pacyer ¥ U3MepeHue, B3aNMHBIA IePEXOI.
[orepu naBneHus Ha TPEHUE U MECTHBIE
conpotusienus. /Cp/

16

OIIK-4 IIK-
7

J1.1
JI1.271
2.1
J2.2
J2.3

Ol
92
93
94

Kon
3AHATHUSA

HaunmeHoBaHue pa3/1ei0B U TeM /BU]
3aHATHSA/

Cemecrp /
Kypc

Yacos

Komneren-
JIginse

Jlutep
aTtypa

Pecy
pPCBI

Hnrte
PAKT.

IIpumevyanne




Pa3znen 3. CtannonapHas

TenJI0NpPOBOAHOCTH

3.1 DusnyecKue OCHOBBI NIEPEavn TEIUIOTHI 2 8 OIIK-4 IIK- | JI1.1 21 0
TEIUIONPOBOIHOCTHIO. 3aKOH Dypbe At 7 J1.271 | 22
CTanuoHapHEIX ycinoBuid. Koaddumment 2.1 23
TeronpoBoHocTH. [lepeHoc TemnoTs 22 | D4
TETJIONPOBOAHOCTHIO B CTEHKAX. 123
TemnoBoe conpoTuieHue creHkn. /Cp/

Kon HaunmenoBanue pasnenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue

3aHATHS 3aHsaTHs/ Kvype M1 aTypa | pcbl | pakT.
Paznen 4. KOHBeKTHBHBII M CJIOKHBIIH
TenJ1000MeH

4.1 KouBekTuBHBIN TemmoooMeH. CBs3b 2 1 OIIK-4 TIK- | JI1.1 21 0
kod(dunreHTa TermmoodMeHa ¢ 7 J1.21 | 22
TOJIIIMHON OTpaHUYHOTO cios. Yucna 2.1 23
Mo100MsT KOHBEKTUBHOT'O TEIIOOOMEHA 2.2 24
(Hyccensra, [Ipasnris), nx ¢pusudecknit J12.3
cmbici. TermooTaava mpu cBOOOIHOM
KOHBEKIMH. XapakTep ABUKEHUS TOTOKa
B 00sbIIoM 00bEMe. KOHBEKTHBHBIN
TEIUIO0OMEH TPH BBIHYKJIEHHOM
JBIKEHUH TETJIOHOCUTEIS.

/JTex/

4.2 KouBekTuBHBIN TemmoooMeH. CBs3b 2 2 OIIK-4 TIK- | JI1.1 21 0
kod(punreHTa TermoodMeHa ¢ 7 JJ1.2J1 | 32
TOJIIIMHON OTpaHUYHOTro cios. Yucna 2.1 23
Mo100Ms1 KOHBEKTUBHOT'O TEIIOOOMEHA J12.2 24
(Hyccenbra, [Ipasnris), nx ¢pusndecknit J12.3
cmbici. TermooTaava mpu cBOOOIHOI
KOHBEKIMH. XapakTep IABMKEHUS MOTOKa
B 00sbIIoM 00bEMe. KOHBEKTHBHBIN
TEIUIO0OMEH TPH BBEIHYKJICHHOM
JBIDKEHUH TETTIOHOCHUTEIS.

/J1a6/

4.3 KonBekTuBHBIH TemioooMeH. CBs3b 2 16 OIIK-4 ITIK- | JI1.1 21 0
Kkod(unreHTa TermoodMeHa ¢ 7 J1.21 | 22
TOJILMHON OTrpaHUYHOro ciost. Yucna 2.1 93
Mo100MsT KOHBEKTUBHOT'O TEIIOOOMEHA J12.2 24
(Hyccenbra, [Ipasaris), nx ¢pusndecknit J12.3
cmbici. TermooTaava mpu cBOOOIHOI
KOHBEKIMH. XapakTep ABMKEHUS MOTOKa
B 00sbIIoM 00bEMe. KOHBEKTHBHBIN
TETUIO0OMEH TIPH BEIHYKJICHHOM
JBIDKEHUH TETTIOHOCHUTEIS.

/Cp/
Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue
3aHATUSA 3aHATHA/ Kypc 197074 arypa | pchl | paKT.
Pazgea 5. TeniooOGMeH u3nydeHnemM

5.1 OCHOBHBIE IOHATHSA U OIPEACICHUS. 2 1 OIIK-4 IIK- | JI1.1 o1 0
Oueprus uznyuenus. [Iotok usryuenus, 7 J1.2J1| 22
THIIBI TYYUCTHIX TOTOKOB. [IMOTHOCTH 2.1 23
NIOTOKA U3JIyuyeHHs. IHTEeHCUBHOCTD 2.2 24
U3Iy4YEHUs, SHEPreTU4ecKas ApPKOCTh. J12.3

CriexTpajibHas INIOTHOCTD
HMHTEHCHBHOCTH U3JTy4ECHHSI.
PangnannoHHBIe XapaKTEPUCTHKH TeJIa KaK
npuéMHMKa u3nydeHus. Moaens ceporo
tena. OCOOEHHOCTH M3ITyUCHUS

razoB. /JIex/




52 OCHOBHBIE TIOHATHA U ONPEICICHUS. 2 2 OIIK-4 IIK- | JIIL.1 €)! 0
Oueprus uznydenus. [IoTok uznyuenus, 7 J1.21 | 22
THUIBI JIyYUCTBIX HOTOKOB. [I0THOCTH 2.1 93
NIOTOKA U3JIyueHUs. IHTEeHCUBHOCTb 122 24
U3IYYEHUs, SHEPreTHYecKas IPKOCTh. J12.3
CriexTpasnbHas INIOTHOCTD
HWHTEHCUBHOCTH U3ITydCHUSI.
PagnannoHHBIe XapaKTEPUCTUKH TEJIA KaK
NpUEMHHKA U3NTyYeHUs1. MoJienb ceporo
Tena. OCOOCHHOCTH M3ITyYeHHS
razoB. /JIa6/
53 OCHOBHBIC TOHATHS U ONPEICTICHUS. 2 12 OIIK-4 IIK- | JIIL.1 €] 0
Oueprus uznydenus. [1oTok uznyueHus, 7 J1.21 | 22
THIIBI TYYUCTHIX TOTOKOB. [ImoTHOCTH 2.1 23
NIOTOKA U3JIyuyeHHs. IHTEeHCUBHOCTb 122 24
U3IIy4YEHUs, DHEPreTU4ecKas IPKOCTh. 2.3
CriexTpajibHas INIOTHOCTD
HWHTEHCUBHOCTH U3ITydCHUS.
PagnannoHHBIe XapaKTEPUCTUKH TEJIA KaK
npuéMHMKa u3nydeHus. Moaens ceporo
Tena. OCOOEHHOCTH H3TyICHHUS
razos. /Cp/
Kon HaunmenoBanue pasnenoB u teM /Bua | Cemectp / | HacoB | Komneren- | JIlutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATUSA/ Kypc M aTypa | pcbl | pakT.
Paznen 6. TemionpoBoHOCTH NPHU
HECTAMOHAPHOM pe:KHMe
6.1 HecraunonapHas TemIonpoBOJHOCTb. 2 8 OIIK-4 TIK- | JI1.1 21 0
TepMu4eckyu TOHKHE U MAaCCUBHBIE TEJA. 7 J1.2]1| 22
3aBUCHMOCTH OOILETO BUA PELICHHUS 2.1 23
YpaBHEHUS TEIUIONPOBOJIHOCTH OT THIA 2.2 24
rpaHuuHbIX ycioBuil. Harpes u J12.3
OXJIaXJIEHHUE TeJ MPU TPAHUIHBIX
yenosusx 11 poma. /Cp/
Kon HaunmenoBanue pa3nesnoB u tem /Bua | Cemectp / | YacoB | Komneren- | JIlutep | Pecy | Unte | IIpumeuanue
3aHATUHA 3aHATHA/ Kvpc 107071 aTypa | pchbl | pakT.
Pazpen 7. Tensionepenaua
7.1 3ajaya cTalMOHApHOM TeryIonepe ayt Ha 2 12 OIIK-4 TIK- | JI1.1 21 0
IIpUMepE NOTYOrPaHUUYEHHOM MJIACTUHBL U 7 J1.2J1| 22
JUTHHHOTO tuauHapa. /Cp/ 2.1 23
2 | 54
2.3
Koxn HaunmenoBanue pasnenos u TeMm /Bua | Cemectp / | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHSA 3aHsaTUsA/ Kype M aTypa | pchl | pakT.
Pazgen 8. MaccooGmen
8.1 AHanorus npoieccoB NepeHoca Macchl, 2 10 OIIK-4 IIK- | JI1.1 21 0
TETJIOTHI ¥ KOJIMYECTBA JABIKEHUS 7 JJ1.2J1 | 32
(ummyneca). uddepernuansabre 2.1 23
ypaBHEHUsI KOHBEKTHBHOTO 22 | D4
MaccorepeHoca. Yucina moaooust 23

KOHBEKTHBHOTO MaccormepeHoca. /Cp/

4.1 O6pa3oBaTebHbIE TEXHOJIOTUH

Ketic-ananus

5. KOMILVIEKT OIIEHOYHBIX CPEJICTB

5.1. KoMnj1eKT OlleHOYHBIX CPEACTB

KommuiexT oLeHOYHBIX CPEACTB 0 AUCLUILINHE, COCTOSAMIMN U3 MaTEPUANIOB Ul TEKYLEr0 KOHTPOJIA U IPOBEJCHHUS
IPOMEXYTOUHOH aTTecTaluy 00y4aroIuXCsl, BKII0Yas MOPSAA0K IPOBEJECHUS IPOMEXKYTOUHOH aTTeCTalluy, CUCTEMY OLIEHUBAaHUS
pE3yNbTaTOB MPOMEKYTOYHOM aTTECTAllMM 1 KPUTEPUH BBICTABIEHHs OLEeHOK npeacTaieH B KOC nucuuIuimHeL.

6. YHEBHO-METOJANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA)

6.1. Pexomenayemas uteparypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOpLI, COCTaBUTCIIN |

3arnaBsue

| UsnarenscTBo, rof |

On.anapec




ABTOpBI, COCTaBUTEIH 3arnaBue W3paTenscTBO, TON Dn.agpec
JI1.1 |KpyrnosT. A, TerutorexHuka Canxkr-IlerepOypr: http://e.lanbook.com/b
Bynraxosa P. 1., Jlans, 2012 ooks/element.php?
Kpyrmosa E. C. pll_cid=25&pll_id=3
900
JI1.2 |burees B. A., BnosuH |OCHOBBEI METaIITyprHIeCKOr0 IIPOU3BOACTBA Canxt-IlerepOypr: https://e.lanbook.com/
K. H., Konokonb1ie Jlans, 2017 book/90165
B. M., Canranuk B.
M.
6.1.2. JlonoHUTE/ILHAS JINTEPATypa
ABTOpBI, COCTAaBUTENH 3arnaBue W3narenscTBO, rof On.agpec
JI2.1 |YerBepukosa A. T, JlaGopaTopHBIii IPaKTUKYM MO TETUT0(QHU3HKE: Openodypr: https://biblioclub.ru/in
Kpagsnosa O. C., yaebHoe mocodue OpeHOyprexuii dex.php?
Anucuna 1. H., rocyapCTBEHHbII page=book&1d=49263
Bonkos E. B. yHHUBepcureT, 2014 4
JI2.2 |Baprradruk H. B., CrpaBOYHUK TI0 TEIIOQU3NISCKIM CBOHCTBAM Mocksa: Hayka, 1972 | https://biblioclub.ru/in
Amexcees B. A. Ta30B U KHIKOCTCH: CTIPABOYHHUK dex.php?
page=book&id=44797
7
JI2.3 |baiixoB B. U., Termmo¢usmka: TepMOTUHAMIKA U MuHck: Bermiinras http://biblioclub.ru/ind
IMasmroxesna H. B. crarucTudeckas usmka: yaeOHoe mocodue mKoia, 2018 ex.php?
page=book&id=56067
9
6.2. Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAMOHHOI ceTn "UHTepHeT"
21 1.06pa3oBarenbHbiii mopran.URL
22 |2. HayuyHo-TexHu4eckas OuOIHoTeKa
93 | 3. TexHuueckas TuTeparypa
D4 | 4. DnexTpoHHas obpasoBarenbHas cpeaa Blackboard
6.3.1 IlepeyeHb MPOrpaMMHOro odecneyeHunst
6.3.1.1 | Microsoft Windows
6.3.1.2 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)
6.3.1.3 | Google Chrome
6.3.1.4 | Mozilla Firefox
6.3.1.5|7-Zip
6.3.2 TlepeueHb MHGOPMANMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | EnrnHOE OKHO mocTymna K HHPOPMAIMOHHBIM pecypcam
6.3.2.2 | KoHcynbpTaHT-1IJTI0C
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHHUE JUCIUITJINHBI (MOAYJIS)
Ayn. Ne Hasuaueunne OcHalleHue
VYueOHas AyIUTOPHS TUIS
NIPOBEACHUS 3aHATHH
VYueOnble MecTa (CTOMBI U CTYNBS). Pabodee MecTo mpermoaaBaTesst B COCTaBe
JEKIIMOHHOTO W CEMHHApPCKOTo
ctoxn, cTyn, TymbOa. Kommbprorep mpemomaBaTens C JOCTYIIOM B HHTEPHET,
THIA, KypCOBOTO IPOCKTHPOBAHHS .
228 nnTepaktuBHasg LCD-manens. MOTOpPH30BaHHBI JKpaH C MOTOJOYHBIM
(BBITTONTHEHUST  KYPCOBBIX  pabor), N
mpoekropoM. Ilotomounas kamepa. JlokymeHT-kamepa. HactonbHBIH
TPYIIOBBIX W  HMHAWBUIYaTbHBIX
. MHUKpO(doH. 3ByKOBas cuCTEMa.
KOHCYJIbTaIHH, TEKyIIero
KOHTPOJISL © IPOMEKYTOTHOH
VueOHas aAyIUTOPHS JUIs
[IPOBECHUS 3aHATUI
JICKIIMOHHOT O, CEeMHUHAPCKOT0,
VYueOHble MecTa ¢ KOMIBIOTEpaMH C BBIXOJOM B HHTEpHET. Pabodee mecrto
MIPAaKTHYECKOTO THIIA, KYpPCOBOTO
MperoAaBarels B COCTaBe CTON, CcTyJ, TymOa. KoMmmnbrorep mpemonaBatens c
NPOEKTUPOBAHUS, TIPYHIOBBIX U
JI308 . |MocTynmoM B MHTEpHET, HHTEpaKkTUBHAas JOCKAa C  IPOEKTOPOM.
WHIUBHIYAJIBHBIX  KOHCYJIBTAIHH, .
MoTOpr30BaHHEIA JKpaH C MOTOJOYHBIM IpoekTopoM. IloTomouHas kamepa.
TEKyIIEero KOHTPOJIS u o
. HokymenT-kaMmepa. HacTonbHbli MUKPOGOH. 3ByKOBasl CHCTEMA.
IPOMEXYTOUHOH  aTrTecTaruud ¢
HCIIONIb30BaHUEM YUYCOHBIX MECT C
KOMITBIOTEPaMHU.

8. METOJUYECKHUE YKA3AHUA JJIA OBYYAIOIINXCA 11O OCBOEHUIO JUCITUIIJIMHBI (MOAY JIS)

Metoanyeckue ykazaHus A5l 00YHatOUIHXCs 0 OCBOSHUIO TUCIIMITHHBL
1. sydenne pabodeli mporpaMMbl JUCIUILTHHBL.



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3900
https://e.lanbook.com/book/90165
https://biblioclub.ru/index.php?page=book&id=492634
https://biblioclub.ru/index.php?page=book&id=447977
http://biblioclub.ru/index.php?page=book&id=560679

2. IocenieHne u KOHCTIEKTUPOBAHUE JICKLIUH.

3. Obs3arenbHas MOATOTOBKA K MPAKTUYECKUM 3aHATHSIM.

4. VI3yueHue OCHOBHOM U JIOTIOJHHUTEILHON JIUTEPATyphl, UHTEPHET-UCTOYHHKOB.
5. BeIMoTHEHNE BCEX BUIIOB CAMOCTOSITENIEHON pabOTHI.

D¢ dexTrBHOE OCBOCHUE NUCIHUIUINHEI IIPEATIONAracT peryysipHoe MOCEICHNE BCEX BUIOB ayAUTOPHBIX 3aHATHH, BHINTOJIHEHUE
IUTAaHA CAMOCTOSATEIFHON PabOTHI B IIOJTHOM 00BbEeMe 1 MIPOXOKICHHUE aTTECTAIlMN B COOTBETCTBHIH C KaJIEHAAPHBIM YUeOHBIM
rpauKOM.

CTyIeHTY peKOMEHYeTCS O3HAKOMHTECS CO CIIFICKOM OCHOBHOM 1 JTOTIOTHUTEIBHON INTEepaTyphl. JlocTyr K HHOPMAIIMOHHBIM
pecypcaM OUOTHOTEKH 1 HHPOPMAITMOHHO-CTIIPABOYHBIM cUCTeMaM ceTH "MHTepHeT" OpraHu30BaH B YHTAIBHOM 3ajie OMOINOTEeKH
co crarroHapHbix [I19BM, 1u6o ¢ nuunoro [I9BM (HoyTOyKa, IIIaHIIETHOIO KOMIIBIOTEpA UM HHOT'O MOOMIIBHOTO YCTPOMCTBA)
MOCPEACTBOM OECITPOBOIHOTO TOCTYIA PH aKTUBALUH WHIUBUAYaIbHON YIETHOH 3alHCH.

3agaHus 1 METOANYECKUE YKAa3aHHS K BBITOIHEHUIO Ta00PaTOPHBIX PabOT COCTABICHBI B COOTBETCTBHH ¢ paboueil mporpaMMoit
JMCLMILTHHBI Teruiodu3nka u npeacrasieHsl B YMK qUCHMIUTHHBL

JlaGopaTopHEIi MPaKTUKYM HAIPABJICH HA YIIyOJICHHOE H3yYeHNE TEOPETHIECKOT0 MaTeprasa i Ha IPHOOPETeHHE YMEHHH,
HaBBIKOB U OIIBITA MPOBEJCHUS KCIIEPHUMEHTA, aHaIN3a U 00padOTKH €ro Pe3yIbTaToB.

C meJtbro OLIEHKH YPOBHS OCBOGHHUS MaTepHaa 1o Kax10i 1abopaTopHOi paboTe COCTABIAETCS OTUET, HA OCHOBAaHUH KOTOPOTO
MPOBOJIUTCS 3aIUTa Ta00PATOPHOH PabOTHI.

Metoandeckre peKOMEHIAINN K OPTaHU3aluy U BBITOJHEHUIO CAMOCTOSATEIEHOW pabOThI COCTABICHBI B COOTBETCTBHHU C paboueit
MPOTPaMMOM JUCIUIUINHBI TeIIO(U3NKa U TIpeacTaBiaeHbl B Y MK quciuIumHbL.

CamocTosiTenbHas pa60Ta CTYACHTOB BKJIFOYA€T OCBOCHUE TCOPETUICCKOTO MaT€puaia, IOAroTOBKY K BBIIIOJIHCHHUIO 3aJJaHUI
TMMPAKTUYICCKUX 3aHHTHfI, 1 MMOATOTOBKY K 3a4€TYy.

MeToauyeckue PEKOMCHOAIUH 110 OpraHru3anun O6p330BaT€J'IBHOFO mpouecca it O6y‘{CHI/I$I HWHBAJIMAOB U JIUL C OrPaHNYCHHBIMHA
BO3MOXHOCTAMM 310POBbA

IIpu HEOOXOIUMOCTH MPOrpaMMa AUCHUILTUHBI MOXKET ObITh aIaTHPOBaHA JUISl MHKITIO3UBHOTO 00yUEHHsI MHBATUIOB U JIUIL C
OTPaHUYECHHBIMH BO3MOYKHOCTSIMH 3IOPOBBS C YIETOM OCOOEHHOCTEH UX MCUXO(PHU3UUECKOTO PA3BUTHS, HHANBUAYATLHBIX
BO3MOXXHOCTEH U HEOOXOUMBIX CIICIIHATILHBIX YCIOBUI UX 00yUeHMUS.

HpI/I HaJINMYWU B Ipynrie CTyACHTOB C OrpaHUYCHHBIMU BO3MOXHOCTAMU 310POBbS BO3MOKHO UCIIOJIb30BATH aAalITUBHBIC
TCXHOJIOTHH.

1 CTYZIEHTOB ¢ OTpaHHUYEHHBIM CIYXOM:

- HICTIOJIB30BAHKUE PA3HOOOPA3HBIX JUAAKTHUECKUX MATEPUAIOB (KapTOYKH, PUCYHKH, TUCbMEHHOE OTMCAHHUEe, CXEMBI | T.II.) KaK
MTOMOMIb JIJIs1 TOHUMaHUS ¥ PEIICHUS TOCTaBICHHON 3a/1auH;

- UCTOJIb30BAHUE BUICOMATEPHUATIOB, KOTOPbIE JAIOT BO3MOKHOCTbD IOHATh TEMY 3aHATHUS U OCYIIECTBUTh KOMMYHHUKATHUBHbBIE
JNIeHCTBUS,

- BBITIOJIHEHUE TMIPOSKTHBIX 33JaHUN TI0 U3Y4aeMbIM TEMaM.

JIst CTYICHTOB C OTPAHUYEHHBIM 3PEHHUEM:

- UCTIOJIb30BaHKe (HHIBMOB C BO3MOMKHOCTHIO BOCIIPUSITHSI Ha CIIyX JIaBaeMOi B HUX HH(MOPMALMH TSI IOCIEYIOIIETo ee
00CyXKIeHus;

- HCTIOJIb30BaHKE ayIHOMATEPHAIIOB 110 H3y4aeMbIM TEMaM, UMEIOIIUMCS Ha Kadepe;

- UHJMBHyalbHOE OOIIEHHUE C MPENoAaBaTelieM 1Mo H3y4aeMOMy MaTepHaiy;

- TBOPYECKHUE 3aaHusI 110 M3y4acMbIM TEMaM HITH 110 JINYHOMY JKEJIAHHIO C YYETOM HHTEPECOB 00yd4aeMoro.
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