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1. HEJIX OCBOEHUA

1.1

HeJ'II/I OCBOCHUA JUCHUIIINHEBI - HAYYUTH IIOHUMATh U UCIIOJIB30BATh (I)a3OBLIe AuarpaMMbl JUIS PEIICHUS Pa3IMYHbIX
MIPAKTHYECKUX 3ajay 10 pa3pabOoTKe HOBBIX U YIYUIIECHHUIO CYIIECTBYIOUIUX MPOMBIIUIEHHBIX CIIJIABOB, IO
COBEPILIECHCTBOBAHHIO METAJUTYPTHYECKUX TIPOLIECCOB MONYYESHHS CIIABOB U HX ITOCICAYIOLICH TepMUYECKOil,
TepMOOapUIECKOH 1 MEXaHNIECKOH 00padOTKH.

1.2 | 3amaum nuCHUIUINHEL:

1.3 HCIIOJIF30BAaHKE 3aKOHOB (PM3MKM METaJUIOB, XUMHU M TEPMOJAWHAMUKH UTs aHAN3a (ha30BBIX PaBHOBECHH B
TeTEPOTEHHBIX CHCTEMAX;

141 OIIpe/IeNIeHNe ITyTel KpUCTaJUTN3auy (YCTAHOBJICHHE ITOCIICAOBATEIBHOCTH M3MEHEHHs (ha30BOTO COCTaBa
CHCTEMBI, XUMHUYECKOTO cocTaBa (a3 U X COAEPKaHUS B CHCTEME) ITPH OXJIAXKICHUH PACIUIaBOB METAIIIOB U JIPYTHUX
BEILIECTB;

1.5] H3y4eHHe U pacdeT M3MeHeHuil (pa30BOro cocraBa pPa3IMUHBIX CHCTEM (B TOM YHCIIE, CHCTEM C aMOpP(hHBIMU
(hazamu) ipu TepmobOapuueckorn 00padboTKe.

1.6

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOI ITPOT'PAMMBI
Bnok OIT: b1.B.JIB.01
2.1 TpebGoBanus K npenBa]PnTenbﬂoﬁ MOATOTOBKE 00y4aI0IIerocsi:
2.2 JucuuminHbl (MOIY/IM) M NIPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOM IHCUMIIIMHBI (MOY/Is1) HEOOX0AMMO KaK
npeanIecTByIoOIIee:
2.2.1 |HepaBHOBecHbIe KOHAEeHCUpOBaHHEBIE cucTeMbl (1I)
2.2.2  |I[Ipou3BOACTBEHHAsI MPAKTUKA MO MOIYUYECHHIO MPOPECCHOHANBHBIX YMEHHH U ONBbITa MPOPECCHOHANBHON A TETLHOCTH.
HayuHo-uccnenoBarenbckas IpakTuka
2.2.3 | Cucrembl HAKOIUJICHUS U XPAaHEHUS JIIEKTPUUYECKON SHEPTUU
2.2.4 | DkcnieprMeHTaIbHbBIC METOIBI (PU3UKH TBEPAOTO Tella
2.2.5 |Hctopus u MeTO10I0THS (PU3UKU
2.2.6 |HaHouacTHIIbl ¥ HAHOMATEPHUAIIBI
2.2.7 | TepmoaMHAMHUYECKOE MOJETUPOBAHNE XUMUYECKUX MPOLIECCOB B MHOTOKOMIIOHEHTHBIX F€TEPOTreHHBIX CUCTEMaX
2.2.8 | DnexTpoHHBIE CBOICTBAa HEPABHOBECHBIX MaTEpPHAaIOB
2.2.9 |HayuHo-nenmaroruveckas nNpakTHKa
2.2.10 |IIpepmumnoMHas IpaKTHKA IS BEITOTHEHHUS BBITYCKHOH KBaNMn(HKAIIMOHHON PabOoTHI
2.2.11 |/luHaMHKa pEeUIeTKH U 3IEKTPOH-(DOHOHHOE B3aHMO/ICUCTBUE B TBEPABIX TeIaX
2.2.12 | IudpaxiiioHHbIE U CTIEKTPOCKOMITYECKIE METO/IBI ICCIICOBAHNS TBEPIBIX TEl
2.2.13 | adopMaioHHO-aHATUTHYECKAE CUCTEMBI B MATEPUATIOBEACHUH
2.2.14 | ®usuka MarHUTHBIX siBIeHUN. YacTh 1. OCHOBBI MarHeTuzMa
2.2.15 | ®wusuka MarHuTHBIX siBIeHNH. YacTh 2. MarueTusm BeEIIECTB
2.2.16 | duzmyueckue METOIbI UCCIETOBAHUN
2.2.17 | HnxeHepus NOBEPXHOCTU
2.2.18 | PammarnronHas 00pabOTKa TOBEPXHOCTH
2.2.19 | ToHKOIJICHOYHBIE MaTepUaIbl
2.2.20 | ®usuka qudpakiuu
2.2.21 | DkcriepuMeHTaIbHbIE METOIbI B (pU3KKe MarHeTH3Ma
2.2.22 |IloaroroBka K IpOLEAYpE 3aLIUTHI U 3aIUTa BBITYCKHON KBAIM(UKAUOHHON pabOThI

3. PE3YJIBTATBI OBYYEHMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

ITIK-1: Cnioco0eH npoBoaAuThL padoThl 10 00padOTKe U AHAJIM3Y HAYYHO-TEXHUYECKOH HHPOPMALMU U Pe3yJIbTATOB HAYYHbIX
HcclieloBaHnii B 001acTH GU3UKH KOHIEHCHUPOBAHHBIX COCTOSTHUI

3HaThb:

[IK-1-31 meToxmer 00paboTKe U aHANN3Y HAYIHO-TEXHIMUIECKOI HHPOpMALH U Pe3yabTaTOB HAYIHBIX NCCICIOBAHUH B 001aCTH
(DM3MKM KOHIACHCHPOBAHHBIX COCTOSIHUH

OIIK-1: Cnoco0eH NpUMeHATH (pyHAAMEHTAJIbHbIE 3HAHUS B 00.1aCcTH (U3HKH, 3HAHUA B MEKIMCHUILIMHAPHBIX 00/1aCTAX
AJ151 pellIecHUs] HAYYHO-HCCIeJ0BaTeIbCKHX 32/124, 2 TAK:Ke BJIaJeTh 0CHOBAMH IeIarOTHKH, He00X0UMBIMH JJIs
OCYIIeCTBJICHUS IPENoJaBaTe/IbCKOM JesiTeJTbHOCTH

3HaTh:




OIIK-1-32 craBUTh KOHKPETHBIE 3a/1a4l HAyYHBIX HCCIIEIOBAaHMI B 001acTH (ha30BBIX PaBHOBECHI U (pa30BBIX MpeBpaIlCHUIT B
MHOT'OKOMIIOHEHTHBIX CTaJISIX U CIUIaBaX M PelIaTh X ¢ MOMOIbIO COBPEMEHHOHU anmnaparypsl, 000py0oBaHus, HHGOPMAIIMOHHBIX
TEXHOJIOTHH C MUCITOIh30BAHNEM HOBEHINIETO OTEYECTBEHHOTO M 3apyOe)KHOTO OIIbITA.

OIIK-1-31 ¢yHmaMeHTaIbHBIC 3aKOHBI B 001aCTH (PU3MKH, B MEXKIUCIUIUIMHAPHBIX 00IaCTIX HEOOXOMUMBIX JUIS PEIIeHHUS HaydIHO
-MCCIEeJ0BAaTENbCKUX 3aau

IIK-1: Cnocoben npoBoauThL padoThl 10 00padOTKe U AHAJIM3Y HAYYHO-TEXHUYECKOH HHPOPMALMU U Pe3yJIbTATOB HAYYHbIX
HCCIeI0BAHMIA B 00,1acTH (PU3HKH KOH/IEHCHPOBAHHBIX COCTOSTHUIT

YMmerb:

[IK-1-¥Y'1 npoBoauTts 006pabOTKy 1 aHAJIN3 HAYIHO-TEXHUIECKOH HH(OPMAIINK U Pe3yIbTaTOB HAYYHBIX UCCIETOBAHUN B 001acTH
(DM3MKM KOHICHCHPOBAHHBIX COCTOSIHUH

OIIK-1: Cnoco0eH NPpUMEeHATH (pyHAAMEHTAJILHbIE 3HAHMS B 00/1aCcTH (QU3HKH, 3HAHUA B MEKIMCIUILIMHAPHBIX 00/1aCTAX
JUISI pelIeH!s] HAYYHO-HCCJIe 0BATEIbLCKHX 3212, 2 TAKIKe BJIaJeTh OCHOBAMH MeIarornku, Heo0XoMMbIMH /ISt
OCyLIeCTBJICHHUS MPEN0IABATe/IbCKOI 1eATeTbHOCTH

YMmerh:

OIIK-1-VY2 xapakrepu3oBaTh n3MeHeHHs (pa30BOro COCTaBa pa3iMYHBIX CUCTEM (B TOM YHCIIE, CHCTEM ¢ aMopdHbIMU (azamu) mpu
TepMobapuIeckoi 00paboTke

OIIK-1-Y1 npumeHATh QyHIaMEHTATIbHBIC 3HAHHUA B 001aCTH (QU3MKH, 3HAHUS B MeKIUCIIMIUIMHAPHBIX 00IACTAX AT PEIIeHHs
HAY4HO-UCCIEI0BAaTEIbCKUX 3aau

ITK-1: CnocodeH npoBoAUTHL paGoThI M0 00padoTKe H AHAJIM3Y HAYYHO-TeXHUYeCKOii HHPOPMALUHU U Pe3yTbTATOB HAYYHBIX
HCCIeI0BaHMIA B 00,1acTH (PU3HKH KOH/IEHCHPOBAHHBIX COCTOSTHHUIT

Baanernb:

[IK-1-B1 metomamu 06pabOTKM 1 aHANM3a HAYIHO-TEXHUIECKOH HH(OPMAIINH U Pe3yIbTaTOB HAYYHBIX UCCIECTOBAHUN B 001acTH
(PM3MKH KOH/ICHCUPOBAHHBIX COCTOSIHUH

OIIK-1: Cnoco0eH NpUMeHATh (pyHAaAMEHTAJIbHbIE 3HAHMS B 00/1aCcTH (QU3HKH, 3HAHUA B MEKIMCIUILIMHAPHBIX 00/1aCTAX
JUISI pelIeHns] HAYYHO-HCCJIe 0BATEIbLCKHX 3212, 2 TAKIKe BJIaJeTh OCHOBAMH Mearornku, He00XoMMbIMH /ISt
ocylecTBJIEHHUs NMPeNoJaBaTe/IbCKOil 1esATeIbHOCTH

Baaaernb:

OIIK-1-B1l ¢yHaaMeHTaIbHBIME 3HAHUSAMH B 00J1aCTH (PH3UKH, 3HAHMSIMU B MEXTUCIUILTHHAPHBIX 00JIACTSX [UIS PEIICHUS HAYYHO
-HICCIIIOBATENBCKAX 331

OIIK-1-B2 omnpenenenune myTtei KpucTatu3ayy (YCTaHOBICHHE OCIE0BATEIbHOCTH H3MEHEHHST ()a30BOTO COCTAaBA CUCTEMBI,
XHMHYECKOT0 cOCTaBa (a3 U UX COAEPKAHUS B CUCTEME) IIPU OXJIAXKICHUH PACIJIaBOB METAJUIOB U JPYTUX BEIIECTB

4. CTPYKTYPA U COJAEPKAHMUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Beinoan
3aHATHA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHI U pecypcsbl padoTsl
Pasnea 1. OcHoBHBIE
MOHSATHS, HCIOJIb3YyeMble
NpH u3y4eHnn Ga3oBbIX
paBHOBecHii
1.1 da3pl, HE3aBUCHMBIC 1 2 OIIK-1-31 JI1.1 J11.2
KOMIIOHEHTHI, CTAOMIIbHEIE U OIIK-1-32 JI1.3J12.1J13.
MeTacTaOMITbHBIC OIIK-1-Y1 1
paBHoBecus. [IpaBuno ¢a3 OIIK-1-Y2 21052
I'm66ca. 3oTepMudeckue 1 OIIK-1-B1
n3o0apuveckue OIIK-1-B2 IIK-
ceuenws. /JIex/ 1-31 TIK-1-¥1
IK-1-B1
1.2 [ToaroroBka K MpakTU4ECKUM 1 5 OIIK-1-31 JIT.1JI1.2

paboram /Cp/ OIIK-1-32 JI1.3J12.1J13.

OIIK-1-Y1 1

OIIK-1-Y2 2102

OIIK-1-B1

OIIK-1-B2 IIK-
1-31 [IK-1-Y1
[K-1-B1

Pa3gen 2. luarpammbl
OJHOKOMIIOHEHTHBIX
cucTemM




2.1 OrpaHH4YeHUs Ha B3aUMHOE OIIK-1-31 JI1.1J11.2
pacroJioKEHUE TMHUHI OIIK-1-32 JI1.3J12.1J13.
CTaOMIILHOT'O PaBHOBECHS OIIK-1-V1 1
BOJIHM3H TPOITHON TOUKH. OIIK-1-Y2 3132
®opmyna Knanelipona- OIIK-1-B1
Knaysuyca. YpaBuenue Bant OIIK-1-B2 IIK-

-Todda. /Jlex/ 1-31 TIK-1-Y1
IK-1-B1
2.2 [ToaroToBka K MpakTHUECKUM OIIK-1-31 JIT.1J11.2
pabotam /Cp/ OIlK-1-32 JI1.3J12.1J13.
OIIK-1-VY1 1
OIIK-1-Y2 2122
OIIK-1-B1
OIIK-1-B2 IIK-
1-31 TIK-1-Y1
IIK-1-B1

2.3 IIpaBuio da3 u noseneHe OIIK-1-31 JIT.1 JI1.2
n3zoxop Ha T-P guarpammax OIIK-1-32 JI1.3J12.1J13.
BEILECTB C MOJIOKUTEIBHBIM OIIK-1-Y1 1
Y OTpULATEIIEHBIM 00bEMHBIM OIIK-1-¥2 2192
3¢ (HEKTOM TUTABICHHS. OIIK-1-B1

OIIK-1-B2 IIK-
Mp/ 1-31 TIK-1-VY1
IIK-1-B1

2.4 CooTHoIIEHUE TeMIIepaTyp OIIK-1-31 JIT.1 JI1.2
IIJIaBJICHUS U IaBJICHUN OIIK-1-32 JI1.3J12.1J13.
TBepA0(a3HBIX NIEPEXOI0B Y OIIK-1-Y1 1
CTaOMITBHBIX U OIIK-1-Y2 2132
MeTacTabWIBHBIX (a3. OIIK-1-B1
Kpuruueckas Touka Tuna OIIK-1-B2 IIK-

JKUAKoCTh-map. /Jlex/ 1-31 TIK-1-VY1
[K-1-B1
2.5 [ToaroroBka K MpakTU4ECKUM OIIK-1-31 JIT.1JI1.2
pabotam /Cp/ OIIK-1-32 JI1.3J12.1J13.
OIIK-1-Y1 1
OIIK-1-Y2 3132
OIIK-1-B1
OIIK-1-B2 IIK-
1-31 [IK-1-¥1
[K-1-B1

2.6 [IpuBeneHHOE ypaBHEHHUE BaH OIIK-1-31 JIT.1JI1.2
-nep-Baainbca, npaBuio OIIK-1-32 JI1.3J12.1J13.
Makcgenia, 3aK0H OIIK-1-Y1 1
COOTBETCTBEHHBIX OIIK-1-Y2 2132
cocrostauit. /TIp/ OIIK-1-B1

OIIK-1-B2 IIK-
1-31 [IK-1-¥1
[K-1-B1
Pa3gen 3. luarpammbl
JABYXKOMIIOHEHTHBIX
cucTeM

3.1 VYcnoBus paBHOBECHS! IBYX OIIK-1-31 JIT.1 JI1.2
(a3, metos obOmei OIlK-1-32 JI1.3J12.1J13.
KacaTenbHOU. [IpaBuio OIIK-1-Y1 1
peryara. TBepable pacTBOPEI. OIIK-1-¥Y2 2132
Onransnus ((THem) n OIIK-1-B1
SHTPOIHSI CMEIIECHHUS. OIIK-1-B2 TIK-

AHanu3 BO3MOKHBIX TUIIOB 1-31 TIK-1-VY1
JIarpaMM COCTOSIHUS UCXOJIS TIK-1-B1

W3 B3aUMHOTO PaCIIOJIOKEHHS
KPHUBBIX CBOOOHOM 3HEPTUn
(a3. Ilytu KoHIEeHCauH U
KpucTaum3auu. /JIex/




3.2 [ToaroroBka K MpakTU4ECKUM OIIK-1-31 JI1.1 J11.2
pabotam /Cp/ OIIK-1-32 JI1.3J12.1J13.
OIIK-1-V1 1
OIIK-1-Y2 2122
OIIK-1-B1
OIIK-1-B2 IIK-
1-31 TIK-1-Y1
[K-1-B1

33 [epeceuenne KpUBBIX OIIK-1-31 JIT.1J11.2
IJIABJICHUS C KyITOJIOM OIIK-1-32 JI1.3J12.1J13.
paccIoeHus TBEPIBIX OIIK-1-¥Y1 1
pacTBOpOB, OIIK-1-Y2 2122
MICEB0IBTEKTUYECKUE U OIIK-1-B1
TICEBIONIEPUTEKTUIECKHE OIIK-1-B2 ITIK-
paBHOBecus. O0s3aTENBHOCTh 1-31 TIK-1-VY1
CMBIKaHUS B TOYKE IIK-1-B1
MUHMMYyMa UM MaKCUMyMa
JUTSL KPUBBIX JIMKBUYCA U
CONHUIyCa C OJUHAKOBBIM
3HaKOM KpUBH3HBI /I1p/

34 CucteMbl ¢ HEOTPaHUYCHHOM OIIK-1-31 JIT.1JI1.2
PacTBOPHUMOCTBIO OIIK-1-32 JI1.3J12.1J13.
kommoHeHToB ([/Hewm < 0). OIIK-1-Y1 1
JlnarpaMMbl THIIA CUTAPBI, OIIK-1-Y2 2122
KpHBBIE TIABJICHUS C OIIK-1-B1
MAaKCUMYMOM X MHUHUMYMOM, OIIK-1-B2 IIK-

TOYKH PABHOM 1-31 [IK-1-V1
KOHIIEHTpanuu. Pacciioenue TIK-1-B1
pactBopos ([THem < 0).

Perporpannas xoHaeHcanus.

IIceBmosBTEKTHUYECKUE

pPaBHOBECHS B TBEPIBIX

pactBopax. ®a3oBbie

TpaHUIIbI BOINU3H YACTOTO

Bemectsa. /JIex/

3.5 [ToaroroBka K MpakTU4ECKUM OIIK-1-31 JIT.1JI1.2

pabotam /Cp/ OIIK-1-32 JI1.3J12.1J13.
OIIK-1-Y1 1
OIIK-1-Y2 21022
OIIK-1-B1
OIIK-1-B2 IIK-
1-31 TIK-1-V1
[IK-1-B1

3.6 OCHOBHBIE THITBI TUATPAMM OIIK-1-31 JIT.1JI1.2
CHCTEM C Pa3INYHOU OIIK-1-32 JI1.3J12.1J13.
KpHUCTaNINYECKOM OIIK-1-Y1 1
CTPYKTYpOH KOMITOHEHTOB: OIIK-1-Y2 2132
3BTEKTUYECKHUE, OIIK-1-B1
[IEPUTEKTUYECKUE, OIIK-1-B2 I1IK-
MOHOTEKTHYECKHE, 1-31 TIK-1-VY1
CHHTCKTHUCCKHUE, TIK-1-B1
METaTeKTHYECKHUE,

JUarpaMMBbl C pETPOrpaHbIM
riaByieHueM. /JIex/

3.7 [ToaroroBka K MpakTU4ECKUM OIIK-1-31 JIT.1JI1.2
paboram /Cp/ OIIK-1-32 JI1.3J12.1J13.

OIIK-1-Y1 1
OIIK-1-Y2 2122
OIIK-1-B1
OIIK-1-B2 IIK-
1-31 TIK-1-V1

IK-1-B1




3.8 AHanu3 omuooK B OIIK-1-31 JIT.1J11.2 KM1
OMyOJIMKOBaHHBIX OIIK-1-32 JI1.3J12.1J13.
JIHarpaMMax COCTOSTHUS OIIK-1-Y1 1
JIByXKOMITOHEHTHBIX OIIK-1-Y2 21092
cucrem. /Ilp/ OIIK-1-B1

OIIK-1-B2 IIK-
1-31 TIK-1-Y1
[K-1-B1

3.9 Cucremsi ¢ OIIK-1-31 JIT.1J11.2
IICEBJIOKOMIIOHEHTAMHA OIIK-1-32 JI1.3J12.1J13.
(BHYTpEeHHIMH OIIK-1-V1 1
napameTpamu). a3oBsie OIIK-1-Y2 3132
MpEeBpAIICHUS B CUCTEMaX OIIK-1-B1
MeTtas-ra3. Mzomopdubie OIIK-1-B2 IIK-

IIPEBPALICHUS B CUCTEMAX C 1-31 TIK-1-V1
MepEMEHHON BaJICHTHOCTBIO. [IK-1-B1
IIpeBpartenus Mexmy
amop¢dHBIME dazamu. /JIex/
3.10 |IToaroroBka K MpakTU4ECKUM OIIK-1-31 JIT.1J11.2
pabotam /Cp/ OIIK-1-32 JI1.3J12.1J13.
OIIK-1-Y1 1
OIIK-1-Y2 2192
OIIK-1-B1
OIIK-1-B2 IIK-
1-31 IIK-1-V1
IK-1-B1
3.11 Metozs! onpeneneHus OIIK-1-31 JIT.1JI1.2
TOTIOJIOTHH JJarpaMm OIIK-1-32 JI1.3J12.1J13.
BBIPOXKJICHHBIX PABHOBECHUH, OIIK-1-V1 1
JINHUM KOTOPBIX CIUBAIOTCS B OIIK-1-Y2 2102
crpaBouHuKax /IIp/ OIIK-1-B1
OIIK-1-B2 IIK-
1-31 TIK-1-¥1
[K-1-B1
Pa3nen 4. luarpammbl
TPEXKOMIIOHEHTHBIX CHCTEM

4.1 [IpaBuia peryara ams OIIK-1-31 JIT.1JI1.2
KOHIIEHTPALIMOHHOTO OIIK-1-32 JI1.3J12.1J13.
Tpeyronbuuka ['m66ca (I u 11 OIIK-1-Y1 1
npaBuiio CBeHCOHa, TIpaBUia OIIK-1-Y2 2132
KacaTeJIbHOU U OIIK-1-B1
cexymiei). /Jlex/ OIIK-1-B2 IIK-

1-31 TIK-1-V1
[IK-1-B1
4.2 [ToaroroBka K MpakTU4ECKUM OIIK-1-31 JIT.1 JI1.2
paboram /Cp/ OIIK-1-32 JI1.3J12.1J13.
OIIK-1-Y1 1
OIIK-1-Y2 2122
OIIK-1-B1
OIIK-1-B2 IIK-
1-31 TIK-1-V1
[IK-1-B1

4.3 [Tytu xpucTamu3anum u OIIK-1-31 JI1.1 J11.2
HA30TEPMUYECKUE CECUCHUS B OIIK-1-32 JI1.3J12.1J13.
cucreme 0e3 TBEpAbIX OIIK-1-V1 1
PacTBOPOB IPH HAJIMYUHU OIIK-1-Y2 2132
JIBaX/IbI TIEPUTEKTHUECKON OIIK-1-B1
touxu. /I1p/ OIIK-1-B2 IIK-

1-31 TIK-1-V1

[IK-1-B1




4.4 CucteMsbl 6e3 TBEpABIX OIIK-1-31 JI1.1 J11.2
pactBopoB. Teopema OIIK-1-32 JI1.3J12.1J13.
Anxemane. [Ipoexiuu OIIK-1-Y1 1
nmuarpamm. CBoicTBa OIIK-1-Y2 21092
TPEYroJbHUKOB ATTKeMasie. OIIK-1-B1
OCHOBHBIE THIIBI TUATPAMM OIIK-1-B2 IIK-

COCTOSIHUSI, ITyTH 1-31 [IK-1-VY1
KpHCTaJlIM3allny, TIK-1-B1
M30TEPMUYECKUE CEUECHUS:

cucrema ¢ OJHOH TpoiHo#

SBTEKTUKOM, C OTHOU

TPOWHOU NEPUTEKUKOH, C

JIBOMHON ¥ TPOMHOMN

nepuTeKuKoi /JIex/

4.5 [ToaroroBka K MpakTU4ECKUM OIIK-1-31 JIT.1J11.2

pabotam /Cp/ OIIK-1-32 JI1.3J12.1J13.
OIIK-1-Y1 1
OIIK-1-Y2 2122
OIIK-1-B1
OIIK-1-B2 IIK-
1-31 TIK-1-¥1
IK-1-B1

4.6 [Iytu xpucTamIuzanuu u OIIK-1-31 JIT.1JI1.2 KM2
M30TEPMUYECKHE CEUECHUS B OIIK-1-32 JI1.3J12.1J13.
CHCTEME C TBEPABIMU OIIK-1-V1 1
pacTBOpamMu IpH HATUYUHU OIIK-1-Y2 2102
HMHBApUAHTHOI'O OIIK-1-B1
IBTEKTUYECKOT'O OIIK-1-B2 IIK-
paBHoBecus. /I1p/ 1-31 TIK-1-¥1

[K-1-B1

4.7 CucTeMBI C TBEPIBIMU OIIK-1-31 JIL.1J11.2
pactBopamu. Teopema OI1K-1-32 JI1.3J12.1J13.
Paiinza. [locrpoenue koHO/I. OIIK-1-Y1 1
[IpaBuiio xpecra. OIIK-1-V2 21022
[pocreiimue THIBI OIIK-1-B1
JIMarpaMM COCTOSIHHS: OIIK-1-B2 IIK-

CHCTEMA C HENPEPBIBHBIMU 1-31 IIK-1-V1
JKUJIKUMHU U TBEPABIMU IIK-1-B1
pacTtBopami, ¢ GMHOAATBHOM

MOBEPXHOCTHIO, C

MOHOBAapPHUAHTHBIM

IBTEKTUYECKHUM PABHOBECHEM

1 C MOHOBapHaHTHBIM

MEPUTEKTHIESCKUM

paBHOBecueM. /JIex/

4.8 [ToaroroBka K mpakTU4eCKUM OIIK-1-31 JIL.1J11.2

pabotam /Cp/ OIIK-1-32 JI1.3J12.1J13.
OIIK-1-Y1 1
OIIK-1-Y2 2122
OIIK-1-B1
OIIK-1-B2 IIK-
1-31 TIK-1-Y1
[K-1-B1

Pasnea 5. /Ilnmarpammsl
YeThIPEXKOMIIOHECHTHBIX
cucTemM




5.1 Oco0ble ceueHust OIIK-1-31 JIL.1J11.2 P1
KOHIIEHTPALIMOHHOTO OIIK-1-32 JI1.3J12.1J13.
TeTpasapa. M3zorepmuueckue OIIK-1-Y1 1
CEUEHUS U MyTH OIIK-1-Y2 2122
KPUCTAJUIM3AI[MH B CUCTEME C OIIK-1-B1
HEOrpaHUYEHHON OIIK-1-B2 IIK-
pacTBOPUMOCTBIO 1-31 [IK-1-VY1
KOMITOHEHTOB B JKHUJIKOM K TIK-1-B1
TBEPIOM COCTOSIHUU.
Teopema [lanatHuka o
COMPHUKOCHOBEHUH 00acTei
COCTOSIHUS U €€ IPUMEHEHHE
K JIByX- 1 TPEXMEPHBIM
CEUEHMSIM JHarpaMM.
I'eomerpuueckue 06passl
paBHOBECUH pa3IMYHOIO
gucina ¢a3 B
YeTBIPEXKOMITOHEHTHBIX
cucremax.. /Jlex/
5.2 [ToaroroBka K MpakTU4ECKUM OIIK-1-31 JIT.1JI1.2
pabotam /Cp/ OIlK-1-32 JI1.3J12.1J13.
OIIK-1-Y1 1
OIIK-1-Y2 2122
OIIK-1-B1
OIIK-1-B2 IIK-
1-31 TIK-1-Y1
[IK-1-B1
5.3 Jloka3aTeabCTBO JIEMMEI O OIIK-1-31 JI1.1 J11.2
(hazoBOM cocTaBe moJieit ¢ OIIK-1-32 JI1.3J12.1J13.
o0m1eli TOuKoH Ha TIOCKOM OIIK-1-Y1 1
CEUEHHHU AUarpamMMbl; OIIK-1-Y2 D152
JIOKa3aTeIbCTBA TEOPEMBI OIIK-1-B1
Paiin3a u mpaBuia KpecTa Kak OIIK-1-B2 IIK-
CJIEeJICTBUI TeopeMbl 1-31 TIK-1-VY1
[Manatauka. /TIp/ IIK-1-B1
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI IS
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KonTponbraoe Tposepaembie
KM MEpOTpUATHE HHIMKATOPLI Bomnpocs! 11 TOATOTOBKH
KOMITETEHIUH
KM1 KonTponbhas OIIK-1-31;0I0K-1- 1. JIBoliHbIE CUCTEMBI C HEOTPAaHUUYEHHON PAaCTBOPUMOCTBIO
pabora 1 32;0I1K-1-Y1;0IIK- | KOMIIOHEHTORB B KHUJKOM COCTOSIHUU U PaccIOeHHEeM Ha JiBe (asbl B

1-¥2;0IIK-1-
B1;0I1K-1-B2;I1K-1
-31;IIK-1-Y 1;IIK-1-
Bl

TBEPJOM COCTOSIHUH. TeMIepaTypHblie 3aBUCHMOCTH KPUBBIX CBOOOJHON
SHEPTUHM JKUJKOCTH U TBEPJOr0 PacTBOpa AJIs AUArpaMMbl, MOJO0HOH
IBTEKTUYECKON. Bua TepMorpamMm Jiist pa3iuvHbIX COCTABOB CILIABOB.
2. JlnarpaMmMa TBOHHOM CHCTEMBI C HEPUTCKTUICCKAM PABHOBECHEM.
TemmneparypHbie 3aBUCHMOCTH KPUBBIX CBOOOIHOM SHEPTUH JKHIKOCTH
U JIByX TBEPJIBIX PaCTBOPOB. Bua TepMorpamMmm Juist pa3iindHbIX
COCTaBOB CILIaBOB.

3. Dueprus ['m66ca cmaboro pacTBopa. XUMHUECKUAE MTOTCHIHAIBI
PacTBOPHUTEIISl U PACTBOPEHHOTO BeliecTBa. Pa3oBble MPaHULbI BOIM3U
YHCTOrO BELIECTBA.

4. Mopens peryiaspHBIX pacTBOPOB. BEIBOJ yCITOBHS paBHOBECHS IBYX
¢as.

5. Mopnens peryiaspHbIX pacTBOPOB AJIs PACCIOEHHS B PACTBOPAaXx ¢
TMICEeBIOKOMITOHEHTaMH. BrIBo popMyn U1 KOHIICHTPalMOHHBIX
3aBHCHUMOCTEH TEMIIEPaTypbl PACCIOCHHUS U TEMIIEPATypPbl CIIMHOAANH, &
TaKKe 1715 3aBUCMMOCTH KPUTHYECKON TEMIIEpaTypbl pacCIOCHUS OT
BEITMYMHBI YHEPTUU CMELICHHS




KM2 KontponsHas OIIK-1-31;0IIK-1- | KOHTPOJIbHBIE BOITPOCBHI

pabota 2 32;0I1K-1-Y1;0IIK- |1 [Ipumep nuarpaMMebl ¢ peTporpagHoOl KOHICHCAIIUEH.

1-Y2;0IIK-1- 2 Ilytu KpUCTaUIM3aLUK U TEPMOTPAMMBI AJIs1 pa3IMYHBIX COCTABOB
B1;0IIK-1-B2;I1K-1 | cmiaBoB Ha T-c quarpamme Puc. 1.

S3LIIK-1-YLIIK-1- |3 Ominune nceBJOKOMITOHEHTa (BHYTPEHHET 0 TapaMeTpa) OT

Bl HE3aBUCHMOI0 KOMIOHEHTa CUCTeMBI. TpH npumepa
TICEBIOKOMITOHEHTOB.

4 Paznuuus B (ha30BBIX PABHOBECUSX B CHCTEME METAILI-Ta3 IpH
TeMIIepaTypax HIDKE U BbILIE TeMIIEPaTypbl 3aMOPaXUBaHUsI 0OMeHa
aToMaMH ¢ Ta30Boii (azoii (Ha mpumepe cuctems! Pd-H).

5 IonsTue cnuHoanu. PacnonoxeHue CIMHOAAIbHBIX KPUBLIX Ha T-C
CEUEHUSX U MPOEKIUIX (Pa30BbIX JHArpaMM C KyllOJIOM PacCIOCHHUS.
PacnonoxeHne ciuHOIaNBHBIX KpUBBIX Ha T-P quarpaMmax ncesmo-
JIBYXKOMITOHEHTHBIX CHCTEM (HAIIpHMep, LepHs).

6 OO1mmue 3aKOHOMEPHOCTH CTPOCHUS T-c THarpaMM ABOWHBIX CHCTEM:
—YT0 MOXKET OTHENATH APYT OT Apyra IByxda3suble odnactu?

— CxonbKo BYX(a3HBIX 00JIacTel IprieraeT K FTOpU30HTAIH
Tpex(a3HOTO PaBHOBECHS U CKOJIBKO TPAHMYHBIX KPUBBIX MOXKET K HEH
IMOJAXOIUTEL?

— Yro NoposkAaeT nepecedeHue IBYX rpPaHUYHbIX KPUBBIX?

5.2. Ilepedenn padoT, BeINOJIHsIeMbIX 0 qucuuminHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

ITpoBepsiemble
Kon Hassanune
UH/IUKATOPBI Coneprxanue paboTbI
paboTsl paboTsI N
KOMITETEHIIUH
P1 Homamnee 3ananue [ OIIK-1-32;0I1K-1- | 3AJAYU
31;0I1K-1-Y1;0IIK- | 1. BeiBog npasuia a3z ['ud6ca.
1-¥2;0IIK-1- 2. MeractaOuiibHasl yCTOMYUBOCTD (ha3:
B1;0OIIK-1-B2;IIK-1 |- 3nak Temotsl nepexona I pona npu Harpese u npunuun Jle-I1llatense;
-3L;IIK-1-Y1;IIK-1- | — orpaHWYeHHs Ha PACIIONIOKEHHE JINHNI paBHOBECHS BOJIU3H TPOHHOI
B1 TOYKH;

— COOTHOIIECHHE MEXy TeMIIepaTypaMH IUTaBICHHs CTaOMIBHON 1
MeTacTaOMIIbHOH (a3.

3. Kputuueckas Touka TNa XUAKoCcTh-ap. BeiBox ycnosus (JP/LIV)T
= 0 ans kpuTHUeckoi Touku. Kputuueckas onanecueHnus u ee
npuanHa. CHCTEMBI, OITUCHIBaeMbIe YpaBHEHNEM BaH-/iep-Baankca;
BBIBOJ] ITpaBIIa MaKCBeNIa 1 3aKOHa COOTBETCTBEHHBIX COCTOSHHH.

4. N3oxops! Ha T-P auarpamMmax oJHOKOMIIOHEHTHBIX BEIIECTB C
TIOJIO’KUTENIEHBIM M OTPUIATENIBHBIM 00 BEMHBIM (D (PEKTOM IUTaBJICHUS.
5. BeiBox mpaBmita o6mieit KacaTeIbHON K KPHBBIM CBOOOTHOM SHEPTHH
Juis 1BYX(ha3HOTO PaBHOBECHUS B IByXKOMIIOHEHTHOH CHCTEME U BBIBOJ
IpaBHia pblyara.

6. JIBOIHbIE CUCTEMBI C HEOIPAaHUYEHHON PACTBOPUMOCTBIO
KOMITIOHEHTOB B JKHJKOM U TBEPJOM COCTOSHHHU. TeMmneparypHbIe
3aBHCUMOCTHU KPUBBIX CBOOOIHOI SHEPrHHU KUIKOCTU U TBEPAOTO
pacTBOpa JUI TUarpaMM THIA CHTaphl M IHarpaMM ¢ MHHAMYMOM U
MaKCHMyMOM Ha KpHBOH IIIaBIeHUA. B TepmMorpamm aiist pa3mimaHbIX
COCTaBOB CIIIABOB.

5.3. OueHovHbIe MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncal-me 6I/IJ'IETOB, TECTOB U T.l'l.)

3ATAYN
1. BeiBoj mpaBuia a3z ['mooca.
2. MertacTabmiibHas YCTOWYHBOCTE (a3:

- 3HaK TemwloTsl nepexona I pona mpu nHarpese u npunuun Jle-Illarense;

- OIpaHUYCHHS HA PACIIOJIOXKCHHUE JIMHUH paBHOBECHS BOJIM3HM TPOWHOH TOUKH;

— COOTHOIIICHHE MEXIY TeMIlepaTypaMH IUIaBICHHS CTaOWIBHONW M METacTaOWIBHOU (a3.

3. Kpurrnueckas Touka THIA XHIKOCTh-TIap. BriBox ycmosus (LJP/LIV)T = 0 mis xputrdeckoil Touxu. Kpuruaeckas
omnayiecleHIus U ee npuanHa. CHCTeMBI, OMUCHIBaeMbIe YypaBHEHUEM BaH-/ep-Baanbca; BeiBoJ mpaBuia MakcBenaa U 3aKk0Ha
COOTBETCTBEHHBIX COCTOSIHUIA.

4. W3zoxoper Ha T-P nuarpaMmax OJXHOKOMITOHEHTHBIX BEIIECTB C MOJOKUTENBHBIM U OTPHIATEIFHBIM 00BeMHBIM 3 hexrom
IUIaBJICHUS.

5. BeiBon npaBuna oOmieil kacaTenbHON K KPUBBIM CBOOOAHOM dHEpruu Amsl AByX(a3HOro paBHOBECHS B
JIBYXKOMITOHEHTHOM CHCTEME U BBIBOJ IIPABUIIA phlyara.

6. JIBOHBIE CHUCTEMBI C HEOTPAHUYEHHON PaCTBOPUMOCTbE) KOMIIOHEHTOB B JKUJIKOM U TBEPJIOM COCTOSHUHU.
TemnepaTypHbIe 3aBUCHMOCTH KPUBBIX CBOOOIHON 3HEPTUH KUIKOCTH U TBEPJOrO pacTBOpa JUIs AUarpaMM THUIA CHTaphl U
JuarpaMM ¢ MUHUMyMOM M MakCMMYMOM Ha KpUBOH InaBieHus. Bua TepMorpamMM A7sl pa3aHYHBIX COCTaBOB CIIJIABOB.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

O1eHKa «OTIIMYHOY - 00YUAIONIHICS [TOKa3bIBAET ITyOOKHUEe, HCUEPIIBIBAIOIINE 3HAaHNUSA B 00BbeMe IPOHAEHHON IIPOrpaMMBHL,
YBEPEHHO IIPUMEHSET MOJIyYeHHbIE 3HAHUS Ha IIPAKTHKE, TPAMOTHO U JIOTUYECKH CTPOHHO U3JIaraeT MaTepua IIpH OTBETE, yMEET
(hopMynHpOBaTH BBEIBOJBI U3 H3JI0KEHHOTO TEOPETHIECKOTO MaTepuaa, 3HaeT JONOIHUTEIBHO PEKOMEH IOBAHHYIO JIUTEPA-TYPY.
O1eHKa «XOPOIIO» - 00YUIAIOMINICS IOKa3hIBACT TBEPABIC M JOCTATOYHO MOJIHBIE 3HA-HUS B 00beMe PO ACHHON IIPOTPaMMBHI,

JOITYCKAacT HE3HAYUTEIIbHLIC OIIHOKH IpHU OCBCUICHUH 3aJaHHBIX BOIIPOCOB, YE€TKO U3JIara€T MaTepuall.

OL[GHKa «YAOBJICTBOPHUTCIIBHOY - 06y!1a}0u_{m"40;{ ITOKa3bIBaeT 3HaHMS B 00BbeME HpOﬁ-Z[eHHOfI nporpaMMbl, OTBETHI U3JIaracT XOTA U

C OIHI/I6KaMI/I, HO YBEPEHHO MCIIPABIIACT UX IMOCJIC JOTOJTHUTECIIBHBIX U HABOAAIINX BOIIPOCOB.

OrneHKa «HEyJOBIETBOPUTEILHOY» - O0YUAIOMIUIACS OMMyCKAaeT rpyOble OMMOKA B OT-BETE, HE MOHUMAET CYIIHOCTH U3JIaraeMoro

BOIPOCA, HE YMEET MPUMEHATh 3HAHUS Ul PELICHUS MPOCTHIX 3ajiay, JaeT HEMOJIHbIE OTBETHI Ha IOMOIHUTEIbHbBIE U HABOISIINE
BOTIPOCHI.
OreHKa «He SBKa» — O0YJaIOMINICS Ha SK3aMeH He SBUJICS

6. YHEBHO-METOANWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iurepatrypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENU 3arinaBue Bubnuorexa W3narenbcTBO, O
JI1.1 [3axapos A. M. JluarpaMmbl COCTOSIHUM Bbubmorexa MUCuC M.: Metanmyprus, 1964
YETBEPHBIX CHCTEM
JI1.2 | 3axapoB A. M. JlmarpamMmBbl cOCTOSTHUS bubimorexka MUCuC M.: Meramnyprus, 1990
JIBOMHBIX U TPOHHBIX CUCTEM:
yue0. mocobue ajst CTyI.
METaJLUTypr. U MAITUHOCTPOMT.
CIIeIl. BY30B
JI1.3 | Jlanmay JI. 11, T.5: Cratuctudeckas pusuka bubimorexka MUCuC , 1964
JInpmun E. M.
6.1.2. JlonosiHuTEIBHAS JIUTEPATYPa
ABTOpBI, COCTaBUTENN 3arnaBue Bubmmorexa W3natenscTBO, rof
J12.1 [Kyzmenos I'. M., MerannoBenenne n Bbubmorexa MUCuC M.: Yueba, 1977
Hosuxos U. U. pentreHorpadus. Pazn.
JluarpaMMBbl COCTOSTHHS
JIByXKOMITOHCHTHBIX H
TPEXKOMITOHEHTHBIX CHCTEM:
KypcC JIeKLIUH
6.1.3. MeTtoanueckue pa3padoTKu
ABTOpBI, COCTaBUTENN 3arnaBue bubimoteka WsnarensctBO, O
JI3.1 |benos H. A. JlmarpaMMBbl COCTOSTHUS bubimorexka MUCuC M.: U3a-so MUCuC, 2007
TPOMHBIX Y YETBEPHBIX CUCTEM:
yue0. mocobue IjIst CTyI. BY30B
cren. - Meramnyprus
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»
51 OLIWBKH ITPH ITOCTPOEHNU TUAT'PAMM http://www.pavel-fedorov.sitecity.ru/ltext 2004123000.phtml
COCTOSHUA IBONHBIX CUCTEM.
3 General Discussion of Phase Diagrams http://ceramics.org/wp-
content/uploads/2008/12/general discussions_phase diagram.pdf
6.3 IlepeyeHb MpPOrpaMMHOro odecnev4eHust
i JInnensuu I1O Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
: PerUsr
I1.2 | ESET NOD32 Antivirus
I1.3 | Win Pro 10 32-bit/64-bit
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX
N.1 |— Hayunas snekrponnas ouoaunoteka eLIBRARY https://elibrary.ru/
N.2 |— [lodHOTEKCTOBBIC ACIOBBIC MMyOIHKAIIMU HH(POPMAreHTCTB U Ipecchl Mo 53 otpacism https://polpred.com/news
ns3 Hnoctpannslie 6a3pl ganubix (noctyn ¢ [P anpecoB MUCuC):

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn.

Haznauenue

OcHanienne




JTro6oit Kopryc | YueOHass ayauTopus UL TIPOBEACHUS | KOMIUIEKT ydeOHOW Mebenmu 70 36 MecT i 00yJaronuxcs,
MynbTuMenuitHas 3aHATHA JIEKHUOHHOTO THNA W/WIM JUIs | MyTbTUMEIWiiHOe  00OpyJIOBaHWE, MarHUTHO-MapKepHas
MIPOBEJCHMSI IPAKTUYECKUX 3aHATHIM: nocka, pabouee mecto mpenonasarens, IIKc moctymom k
UTC «Hnateprer», DUOC yHuBepcuTera 4Yepe3 JIMYHBINA
kabuner ©Ha miargopme LMS Canvas, IHIIEH3MOHHBIE

nporpammsl MS Office, MS Teams, ESET Antivirus
Jlroboit Kopryc | YueOHass ayauTopus JUIsL TIPOBEACHUS | KOMIUIEKT ydeOHOW Mebenu m0 36 MecT st 00yJaronmxcs,
MynbTumenuitHas 3aHATHA JIEKUMOHHOTO THNA W/WIM JUIs | MylTbTUMEIWiiHOe  00OpyJOBaHWE, MarHUTHO-MapKepHas

MIPOBCACHUSA ITPAKTUICCKUX 3aHATHUI:

Jocka, pabouee Mmecto mnpenojasatens, IIKc moctymom k
UTC «Unrepuer», DMOC yHuBepcuTeTa 4Yepe3 JUYHBIN
xabuner Ha mwiatgopme LMS Canvas, JIHIEH3MOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus

YuraneHbii 321 Ne3 (B)

KOMIUIEKT ~ y4ueOHOM  Mmebenmn Ha 44 wmecra  mis
obyuaromuxcss, MOY Xerox VersaLink B7025 ¢ dynkuueit
MacIiTaOupoOBaHUs TEKCTOB M u3obOpaxenuii, 8 ITIK ¢
poctynom k WUTC «Mureprer», OMOC yHuBepcurera
yepe3 IHMYHBIA KkabuHer Ha mmardpopme LMS Canvas,
nuieH3nonnsie mporpaMmMbl MS Office, MS Teams, ESET
Antivirus.

8. METOANYECKHE YKA3AHUSA JJISA OBYYAIOIIUXCA

JlucrimHa OTHOCHTCS K TOYHBIM HayKaM U TpeOyeT 3HaYMTeIbHOTO 00beMa CaMOCTOSTeNIbHOW paboThl. OTIenbHEIC YUeOHbIe
BOIIPOCHI BBIHOCSITCSI HA CAMOCTOSATEIBbHYIO TPOPabOTKy M KOHTPOIUPYIOTCS IIOCPEICTBOM TEeKyIeH arrecTaru. [Ipu 3Tom
OpraHU3yIOTCs IPYNIOBBIC M MHANBHAYaIbHbIC KOHCYIbTalMH. KauecTBEHHOE OCBOCHHE IMCLIMILTHHBI BO3MOXHO TOJBKO MTPU
CHCTEMaTHIECKOH CaMOCTOSITENTFHON paboTe, 4TO MOAICPIKIBACTCS CHCTEMOH TEKyIIei H pyOeKHOMH

arrecraruu. IIperycMaTprBatoTCsl pacdeTHbIE JOMAITHHE 3aJaHUS IO PA3IMIHBIM pa3zieniaM Kypca. [IpoBeneHne ayuTOpHBIX
3aHATHI NpeycMaTpPHBAET UCIIONB30BaHUE B yUeOHOM Kypce aKTUBHBIX M HHTEPAKTHBHBIX TEXHOJIOTHIA:

- IPOBEJCHHE JIEKIUH C HCIOIb30BaHIEM MHTEPAKTHBHBIX U MYJIbTHMEIMHHBIX TEXHOIOTHH (TIpe3eHTamus B popmare MS

PowerPoint);

- IIPY BBINTOJTHEHHH JOMAITHAUX 33aJaHUH IPETyCMOTPEHO HCIIOIB30BaHHE CICIHATI3HPOBAHHON KOMIBIOTEPHOH Ta00paTOpHH.




