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MHUHHCTepCTBO HAyKH H BEICIIEr0 oOpa3oBanus PD

nporpamma AUCUMNAUHbLI AobaBneH ab3al:

«B  cayuae  HeobxoOumocmu
UCNONb306aHU 6 YUeOHOM  npoyecce
YaACMUYHO/UCKTIOYUNENLHO
OUCMAHYUOHHBIX 0bpazosamenvHvix
mexnonoeutl, opeanuzayus pabomot I111C|
¢ ooyuarowumucs ¢ OB3 u unsanudamu
npedycmampueaemcst 8  21eKMpPOHHOLL
UHDOPMAYUOHHO-00PA308aAMENLHOU
cpede ¢ yyemom UX UHOUBUOYATbHLIX
ncuxopuzuyeckux ocodeHHocmetly.

VY IIbSHOBCKHI rOCYIapCTBEHHbIH YHUBEPCUTET Popma
Pabouas nporpaMma 1o JUCLUUILUIHHE «®Duznka HCq)TFIHOl"O W ra3oBOro Iiacra»
JUCT UBMEHEHU
®UO 3aBenyoniero
Ne | Conep:xaHue H3MEHEHHUS] HJIU CCHLIKA kageapoi, Honnmuceh [dara
n/n| Ha NpUIAraeMblil TEKCT H3MEHEHHUS peajm3ylouei
JUCUMIIIMHY/BBIYCK
awulei kageapou

1. B n.n.4.2. O6bem AUCUMNAUHLI NO BUAAM KysHeuos A.W. 01.09.

yyebHOM  pabotbl  Paboyaa  nporpamma 2020

AMCUMNANHBI Nocne Tabanubl aobasneHo o6

MCNONb30BAHUM :

«*B  cnyuae HeobXxooumocmu

UCNONL308apUsL 68 YUEOHOM Npoyecce

YACMUYHO/UCKTIOYUMETLHO

OUCMAHYUOHHBIX 006pa3z08amenbHbIX

mexHono2utl 8 mabauye uepe3 cieul

VKA3bl8aemcst KOIu4ecmao 4acos pabomsol

HIIC ¢ obyuarowumucs 0ns nposedeHus

3auaAmMull 8 OUCMAHYUOHHOM ¢hopmame ¢

npuUMeHeHueM 3N1eKMPOHHO20 00YYEHUA»,
2. B 0. 13. CneumanbHble ycnoBusa _ And KysHeuos A.U. 01.09.

ob6yyatowmxca C OrpaHUYeHHbIMM 2020

BO3MOMKHOCTAMM 3400p0BbA Pabouas

dopma A
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MHUHHCTepCTBO HAyKH H BEICIIEr0 oOpa3oBanus PD

o o Dopma
Y IIbSIHOBCKHI rOCY1apCTBEHHBIH YHHBEPCUTET

PaGouast nporpaMma 1o JUCLUUILUIHHE «Duzuka Heq)TSIHOFO M Ta30BOro 1jacra»

1. IEJIU U 3AJIAYU OCBOEHU A JUCHUITJTIMHBI
e ocBOCHUS IMCUMIIUHBI:
- 03HaKOMJIEHUE CTY/AEHTOB CO CBOWCTBAMH IUIACTa U COBPEMEHHBIMH CIIOCOOAMU UX ONUCAHMS,

C ABJICHUAMHU MHOT" O(I)aSHOCTI/I 1 MHOI'OKOMIIOHCHTHOCTH I1JIacTa,

3axauu ocBOEHMS TUCHMIIJIMHBI:

- cpopmupoBaTh npeacTaBIeHHE O PU3NIECKUX U (PU3MKO-TEXHOIOTHYECKUX CBOMCTBAX IlTa-
cTa, 0 1e)OpPMaMOHHBIX, BOJHOBBIX U TEIIOBBIX IPOIECCaxX B IIACTE, O CBOWCTBAX IIACTOBBIX (IIfO-
0B 1 (1)3,30BBIX MMpEeBpaAlICHUAX YITICBOAOPOIOB, O (1)I/I3I/IKG MpoHeCCOB BLITCCHCHUS U YBCIIMUCHUA
He(TeOoTIauH IIaCTOB.

M3ydyeHne MUCHUILIMHBI TO3BOJIUT OBJIAAETh HEOOXOMMMBIMU 3HAHHUSAMH M YMCHUSMH IIPH-

MCHATDb UX IJISI OCBOCHUS MOCIICAYIONINX CIICHHUAJIbBHBIX JUCIUIIIINH.

2.MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII:

Jucnuminza «Pu3nka He(pTIHOTrO ¥ ra30BOro IJIACTa» OTHOCUTCS K BapUaTUBHON 4acTu

( nucuuruIMHLI 1o BeIOOpY) broka 1 — aucuunnuasl (Moaynn). OCHOBHBIMHU TPeOOBaHHUSIMH K BXOJI-
HBIM 3HAHUSM, YMEHHSM W KOMIIETCHIMSM CTYyJIEHTa, HEOOXOAWMBIM [UIs €€ M3yYCHHs SIBIISIOTCS
3HaHUS (PU3NYECKUX U (PU3MKO-TEXHOJOIMYECKMX CBOMCTB IIacTa, (PM3MYECKUX MPOLECCOB BhITEC-
HeHMsI He(pTH W Ta3a ¥ yMEHHE NPUMEHSTh MX Ha MpakTHKe. J[aHHas DUCHUIUTMHA YUTAaeTcs Ha 4M
Kypce B 7-M ceMecTpe W 0a3mpyercssi Ha CIEAYIOUIMX IMPEIIIeCTBYIOMUX AUCIUIIINHAX: McTtopus
HedTerazoBoil otpaciu, bypeHue He(TAHBIX CKBaXHMH. DJIEKTPONPUBOA M 3JIEKTPOOOOpYI0BAHUE
TEXHOJIOTHYECKNX 00BEKTOB HedTerazoBoil otpaciu, Hacocsl u kommnpeccopsl, PazpaboTka Hedrs-
HBIX MecTopoxaeHuil, HedrenpomeicnoBas reosorusi, CkBaxkuHHas 100b4a Hedtu, OOopynoBaHue
11 1o0b1un HepTH, OOCITy)KMBaHHE U PEMOHT CKBaXHH..

Pe3ynbraThl OCBOEHMS AUCHUILIUHBI OYAyT HEOOXOAMMBI JUIs JalbHEHIIero mpouecca oOydyeHus B
paMKax TMOATAamHOTO (HOPMHUPOBAHHS KOMIETECHIMH MPH W3YyYEHHH CICIYIOIUX IUCIUIUINH: AB-
TOMCATH3UPOBAHHbBIE CHUCTEMbI OOCITYKMBaHHE OOBEKTOB 100bIUM HEPTU,OCIIOKHEHHBIE YCIOBUS
pa3pabOTKH U IKCIUTyaTalluu HE(PTSIHBIX MECTOPOKICHHH.

3.NEPEYEHb IIJIAHUPYEMBIX PE3VYJIbTATOB OBYUYEHUS 11O JUCHUINIJINHE
MOAVYJIIO), COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJbBTATAMM OCBOE-
HUA OBPA3OBATEJBHOM ITPOT'PAMMBI

IIporecc n3yueHust TUCUMILIMHBI HAIIPaBJeH Ha (OPMUPOBAHUE CIETYIONUX KOMIIETEHIINH

Koa n HaumeHoBaHue IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00YYECHHUS 110 AUCIH-
peaju3zyeMoil komMie- | IUIMHE (MOAYJII0), COOTHECEHHBIX ¢ HHAMKATOPAMHU A0CTHAKECHUS
TEeHI MU KOMIIeTeHIN
OIIK -1

3HATh: -IIPUHIUIIBI OITMCAHUS TIJTACTOBBIX CUCTEM;

Cnoco0eH pemath  3a-
Jadm, oTHOCATecs K | ~BYWAHHE IE0NOrHYecKuX (axTOpoB Ha puzHUecKue U PUINKO-

po (b eCCHOHATBHOM nes- TEXHOJIOT'MYCCKUE CBOUMCTBA I1JIacTa,

TCJIIBHOCTH, IIPUMCH A

dopma A Crpanwura 3uz 17



MHUHHCTepCTBO HAyKH H BEICIIEr0 oOpa3oBanus PD
VY IIbSHOBCKHI rOCYIapCTBEHHbIH YHUBEPCUTET

dopma

PaGouast nporpaMma 1o JUCLUUILUIHHE «Duzuka Heq)TSIHOFO M Ta30BOro 1jacra»

METO/Ibl MOACITUPOBAHUS,
MaTeMaTHYeCKOro aHa-
Jn3a, €CTeCTBEHHOHa-

YUHBIE U OOLIEHHKEeHEP-

HBIC 3HAaHUA.

- OIpEaACICHUC OCHOBHBIX CBOMCTB IJIIaCTOBBIX (bJ'IIOI/II[OB

YMeTh: -aHAIM3UPOBATH M IPUMEHATH Ha IPAKTUKE TaHHBIC O (PU3U-
YECKUX CBOMCTBAX IUIACTOBBIX CUCTEM;

- paccuuThIBaTh 3 PEKTUBHBIC CBOMCTBA MHOTO(A3HBIX, MHOTOKOM-
MOHEHTHBIX TIACTOBBIX CHCTEM;

Baapers: -MeTO1aMU SKCIEPUMEHTUPOBAHUS U OIPEIEICHUS
cTaHAapTHOro Habopa (U3MYECKUX CBOICTB IJIacTa

OIIK -7

CriocoOHOCTh aHAIM3H-
pOBaTh, COCTABIATDH U
MPUMEHSTh TEXHUYE-
CKYIO IOKYMEHTALIHIO,

CBsI3aHHYIO C podeccu-
OHAJILHOM JTeATSIIHHO-

CTBIO, B COOTBETCTBUH C

JICUCTBYIOIIMMHU HOPMa-
TUBHBIMH IPABOBBIMU

3HaTh: -IIPUHOUIIBI OITMCAHUS IJIACTOBBIX CUCTEM;

- (M3MKy TIPOLIECCOB BBHITECHEHUS HEPTH © Taza H Mpo-
[IECCOB  YBEIMYEHHS YIJIEBOJIOPOI0-OT/AAuH [IacTa

YMeTh: -aHAIM3UPOBATH M IPUMEHSATH Ha IPAKTUKE JaHHBIE O (u-
3UYECKUX CBOMCTBAX ILIACTOBBIX CUCTEM;

- paccuuThIBaTh AP (HEKTUBHBIC CBOWCTBA MHOTO(a3HBIX, MHOTOKOM-
[MOHEHTHBIX [JIACTOBBIX CUCTEM;

B.]'Ia)IeTI): -MCTOJaMHU SKCIICPUMCHTUPOBAHHA H OIPCACICHHUA
CTaHIapTHOI'O Ha60pa (1)I/I3I/I‘IGCKI/IX CBOMCTB jiacra,

aKTamu - OIICHKOW BIIMSIHUS T€0JIOTUYECKOT0 CTPOCHHMSI IJ1acTa Ha ero (hu-
3U4YeCcKue U (PU3UKO-TEXHOIOTHYECKUE CBOMCTBA
3HaTh: -IPUHLIMIIBI ONTMCAHUS TIACTOBBIX CUCTEM;
- OCHOBHBIE (PMIIBTPALIMOHHO-EMKOCTHBIE CBOMCTBA IIJIACTA,

MK -3 - ONpeJIeIeHNEe OCHOBHBIX CBOMCTB IJIACTOBBIX (DIIFOMJIOB;

CriocobHOCTh OCYy-
IIECTBIIATh UHKEHEPHOE
COIIPOBO’KACHUE TEXHO-
JIOTMYECKUX MPOIIECCOB

n00b1YM HEPTH, Ta3a U
ra30BOTO KOHJCHCATa

-BJIMSIHHE TE0JIOTUYECKUX (PaKTOpOB Ha (hu3nvecKue u pu3nko-
TEXHOJIOTHYESCKIE CBOMCTBA I1J1aCTa;

YMeTh: -aHAJIM3UPOBATh U TPUMCHATHL HAa IPAKTUKEC JAHHBIC O (I)I/I3I/I-
MEeCKHX CBOMCTBAX INIACTOBBIX CUCTEM,

- paccUMTHIBaTh APPEKTUBHBIE CBOICTBa MHOTO()Aa3HBIX, MHOTOKOM-
IMOHEHTHBIX IJIACTOBBIX CHCTEM;

Buasers: -MeToaMu SKCIIEPUMEHTUPOBAHUS U ONpeeNIeHuUs
cTaHAapTHOro Habopa (U3MYECKUX CBOMCTB IJIacTa

MK -7

CrocoOHOCTh OpraHu30-

BbIBaTh pabOTHI MO 3a-

3HaTh: -IIPUHIOUIIBI OITMCAHUS TIJTACTOBBIX CUCTEM;

- pu3MKy TpoleccoB BbITECHEHUS HehTH U rasa U Ipo-

dopma A

Crpanuna 4u3 17




MHUHHCTepCTBO HAyKH H BEICIIEr0 oOpa3oBanus PD

o o Dopma
Y IIbSIHOBCKHI rOCY1apCTBEHHBIH YHHBEPCUTET

PaGouast nporpaMma 1o JUCLUUILUIHHE «Duzuka HCq)TSIHOFO M Ta30BOro 1jacra»

IIMTE OT KOPPO3UH BHYT- | IECCOB  YBEIMUCHHS YIIICBOAOPOIOOTIAUH IIJIacTa
PEHHUX MTOBEPXHOCTEH
YMeTh: -aHATM3UPOBATH U IIPUMEHSThH Ha MPAKTUKE JaHHBIC O (Hu-
obopynoBanus HedTera-

3UYECKHUX CBOMCTBAX MIACTOBBIX CUCTECM,
30BOI'0 KOMIIJIEKCA

- paccuuThIBaTh AP (HEKTUBHBIE CBOWCTBA MHOTO(a3HBIX, MHOTOKOM-
MOHEHTHBIX TIACTOBBIX CHCTEM;

Baaners: -MeTo1aMU SKCIIEPUMEHTUPOBAHUS U OMPEICIICHUS
cTaHAapTHOro Habopa (U3NMYECKUX CBOICTB IJIACTa;

- OHCHKOﬁ BJIMAHUA I'€OJIOTHYCCKOT'O CTPOCHM IIaCTa Ha €ro (I)I/I-
3UYCCKHUEC U (I)I/ISI/IKO'TGXHOJ'IOFI/I‘IGCKI/IG CBOMCTBa

4.0BIIAS TPYTOEMKOCTD JUCHUILJIAHBI
4.1.00beM IMCUMILUIUHBI B 32a4eTHBIX equHuuax - 3 3E
4.2. - 00beM IMCUMIJIMHBI M BUABI Y4e0HOil padoThl (B Yacax):
4.2.1 - 00beM AMCUUIIUHBI M BH/IBI Y4e0HOI padoThl (B 4acax) - o4Has

KommuecTBo yacoB (dhopma oOydeHHs] O4Has )

Bunbr yueOHO# paboThI Bcero no ma- B T.4. 110 CEMECTpam
HY 7 -
KonrakTtHast pabota oOydaromierocs ¢ 54 54
npernojiaBaTesieM B cooTBeTcTBUU ¢ YII
AynuTOpHBIE 3aHITHSL: 4 94
- JIEKIINHU 18 18
- CEMUHAPCKHUE U MPAKTUYECKHUE 3aHATHS 18 18
- 1abopaTopHbIe paboThl, MPAKTUKYMBI 18 18
CamocrosrenbHas pabora 54 54

dopMa TEKyLIEro KOHTPOJSA 3HAHUM M | YCTHBINA OIPOC | YCTHBIN OIPOC
KOHTPOJISI  CaMOCTOSITEIbHON  paboTBhI:
TECTHUpPOBaHUE, KOHTp. paboTa, KOJIo-
KBUYM, pedepaT u Jp. ( HE MEHee ABYX

BHJIOB)

Bunpl npomexyTO4HOro KOHTPOJIS (9K- 3auer 3auer
3aM€EH, 3a4eT)

Bcero yacoB nmo AMCHHUILINHE 108 108

«*B  cnyuae  HeoOXoOumMocmu  UCNONBL306ApUS 8  YY4eOHOM  npoyecce  H4acmui-
HO/UCKNIOUUMENbHO OUCAHYUOHHBIX 00paA308ameNbHblX MEXHOI02U 8 Mabauye yepes cleul YKa3vl-
saemcs kKoauvecmeo uacos pabomol I11C ¢ obyuarowumucs 0ns nposedeHus 3aHAMuUU 8 OUCMaHyu-
OHHOM hopmame ¢ npuMeHeHUueM INEKMPOHHO20 0OVUEHUA»,

4.2.2 - 00beM AMCHUILUIUHBI M BHIBI Y4e0HOIi padoThl (B Yacax) - 3a04Has

KonnuyectBo yacoB (popma o0yueHus 3a04-

Bun yuebHoit paboTbl Hast )

dopma A Crpanuma Suz 17




MHUHHCTepCTBO HAyKH H BEICIIEr0 oOpa3oBanus PD
VY IIbSHOBCKHI rOCYIapCTBEHHbIH YHUBEPCUTET

dopma

PaGouast nporpaMma 1o JUCLUUILUIHHE «Duzuka HCq)TSIHOFO M Ta30BOro 1jacra»

Beero no niany B8T.‘I. 1o ceMecTpam

KonrakTHas pabota oOydaromierocs ¢ 14 14

MPEIOIaBaTeNeM B COOTBETCTBUH C YII
AyIUTOpHBIEC 3aHATHS: 14 14
-JICKIINH 6 6
- CEMHHAPCKHE U TIPAKTUYCCKUE 3aHATHS 4 4
- 1abopaTopHbIe paOdOThI, MPAKTUKYMBI 4 4
CamocrosrenbHas padora 90 90
dopma TEKyWIEro KOHTPOJS 3HAHUW M | YCTHBINA ONPOC YcrHbI
KOHTPOJIS CaMOCTOSATENBHON paboThI: Te- OTpoc
CTHpOBaHUE, KOHTP. paboTa, KOJUIOKBUYM,
pedepart u jip. ( HE MEHEe IBYX BHJIOB)
Bunpl npomexyTouyHOro KOHTpoJs (3K3a- 3auer 3auer
MEH, 3a4€T) (4) (4
Bcero yacoB nmo AMCHHUILINHE 108 108

«*B  cnywae  HeobOXOOUMOCMU  UCHONL306APUs 8  YUeOHOM — npoyecce — 4acmuy-

HO/UCKTIOUUMENbHO OUCAHYUOHHBIX 00pA308ameNbHblX MEXHOI02UN 6 mabauye yepes ciell YKa3bl-
gaemcs koauvecmso yacos pavomol I1I1C ¢ oOyuarowumucs 0is nposedenus: 3aHAmull 8 OUCMaHyU-
OHHOM hopmame ¢ npuUMeHeHUeM INEKMPOHHO20 OOVUEHUAN,

4.3. Conepma}me AUCHHUIIIMHBI (MOIlyJ'[ﬂ). Pacnpez[e.ﬂe}me yacoB 1mo TemMmaM M BHJaM

yueOHOi padoThI:

4.3.1 ®opma 00yueHHs — OUHASA

Hasanue n paznenoB utem | Bceero Buabl yueOHbIX 3aHATHH
AyIMTOpHBIE 3aHATHS 3ansa- | Camocro
JIeK- npak- | Jadopa- THA | ATeqbHas | Dop-
111071 TH4Ye- | TOp-Hasi | B MH- | padora Ma
CKHe 3a- | padora | Tepak- TeK.
HATHS, THB- KOH-
ceMHHap HOH TpOJIH
dbopme
Temal. Beenenne B guciu- 17 4 4 - 9 Ver-
uHy. CBONCTBA U CTPYKTY- HBIN
pa He(TerazoBoro acTa. onpoc
Tema 2. CocraB u cBoOiicTBa 17 2 2 - 9 Yer-
BHYTPUIIOPOBBIX KOMIIOHEHT HBIN
He(TerazoBoro mniacTa» onpoc
Tema 3 dazosble cBOMCTBA 24 4 4 10 12 VYer-
YTJIEBOJLOPOJHBIX CUCTEM. HBIN
onpoc
Tema 4. MonekymnspHo- 24 4 4 10 12 Ver-
ITOBEPXHOCTHBIE CBOMCTBA HBII

dopma A

Crpanwuria 6us 17




MHUHHCTepCTBO HAyKH H BEICIIEr0 oOpa3oBanus PD

o o Dopma
VY bstHOBCKUM TOCYy1apCTBEHHBIM YHUBCPCUTET
PaGouas nporpaMma 1o JUCLUUILUIHHE «®Dusuka HCq)TFIHOFO M Ta30BOTI0 IJ1acta»
MHOT0(a3HONH MHOTOKOMITO- ompoc
HEHTHOM CHCTEMBI
Tema 5 dusnyeckre 0OCHOBEI 26 4 4 6 10 12 Ver-
BBITECHEHHUS HE(PTH KOH/ICH- HBII
cara Y rasza u3 nopucTou ompoc
cpeabl
HTroro 108 18 18 18 30 54
4.3.2 ®opma o0yueHHs — 3a04HASA
Hassanue u paznenos u tem | Bcero Buabl yueOHbIX 3aHATHH
AyAUTOpPHBbIE 3aHATHS 3ana- | CamocTto
JIeK- npak- Jabopa- THA sareabHas | Dop-
1470/ THYe- TOPHBbIE B HH- | pabora Ma
CKHe 3a- | pabdora | Tepak- TeK.
HATHSA, THB- KOH-
ceMHHAp HOM TPOJIst
dhopme
Temal. BBenenue B qucrnu- 22 2 - - 20 Ver-
uHy. CBONCTBA U CTPYKTY- HBII
pa HedTerazoBoro IJacTa. onpoc
CocraB u cBOMCTBa BHYTpH-
MTOPOBBIX KOMIIOHEHT HedTe-
ra30BOTO IIJIACTA»
Tema 2 ®@a30BrIe cBOIICTBA
YTJIE€BOJOPOIHBIX CUCTEM. . 43 2 2 4 4 35 Ver-
MonexynspHo- HBII
MMOBEPXHOCTHBIE CBOMCTBA ompoc
MHOTro¢a3HOil MHOTOKOMIIO-
HEHTHOW CUCTEMBI
Tema 3 dusnueckre OCHOBEI 39 2 2 - 4 35 Ver-
BBITECHEHUS HE(PTH KOH/ICH- HEBIN
caTa ¥ rasa u3 nopucTou onpoc
cpeasl
4
3auer
Hroro 108 6 4 4 8 90

5.COJAEP)KAHUE JUCHUIIJIMHBI (MOLYJIS)

Temal. CBoiicTBa M cTpyKTYpa Hed)Tera3oBoro mnjacra .
Beenenue B nuctuunay. OCHOBHBIE TIOHATHUS U KIIACCU(UKAIUS TTOPOJI 110 TIPOUCXO0XKICHHIO.
[TonsTue komnexkropa HeTH U raza u ux kinaccuduxanus. [IpuponHeie KoIeKTOphl HETH U raza u
ux Qusudeckue cBoicTBa. [ paHynoMeTpuuecKkuil (MeXaHMYECKHii) cocTaB mopoa. OuibTpanoHHas
criocobHocTh HedTerazoBoro miacra. [lopucrocts minacta. [IpoHuiaeMocTs miacTa. JibHas MOBEPX-
HOCTh TopoJ miacta. Kap6onarHocts nmopos miacta. HedrerazoBo1oHaCKIIIEHHOCTh KOJUIEKTOPOB.

dopma A

Crpanuna 7u3 17




MHUHHCTepCTBO HAyKH H BEICIIEr0 oOpa3oBanus PD

o o Dopma
Y IIbSIHOBCKHI rOCY1apCTBEHHBIH YHHBEPCUTET

PaGouast nporpaMma 1o JUCLUUILUIHHE «Duzuka Heq)TSIHOFO M Ta30BOro 1jacra»

Koaddunment BogoHackimenHoctr miacta .Koaddunment HedTeHaCHIIIEHHOCTH MmiacTa MexaHu-
YEeCKHE CBOWCTBA TOPHBIX MOPOJ. YTIPYroCTh, IPOYHOCTh HA CIKATHE U PA3PBIB, IUIACTHYHOCTh. YIIPY-
rHe CBOMCTBa TOpHBIX Mopoj. IlmactuuHocTh TOpHBIX MOpoa. COMpOTHBIEHHUE TOPHBIX MOPOJ MPHU
pasnuuHbIX Buaax nedopmanuu. HaOyxanue u pazMOKaHHE TIMHHUCTBIX MOPOJ MOJ BO3JICHCTBHEM
BOABl. TepMHUUECKHe U IIEKTPUYECKHE CBOWCTBA Mopo.. KoaduimeHT TerionpoBOAHOCTH DIeK-
TPUUYECKUE CBOMCTBA TOPHBIX MOPOA. YIEIbHOE AJIEKTPUYECKOE COMPOTUBIICHUE. .Y IeibHAs DIICK-
TPOIPOBOIUMOCTh
Tema.2. CocTaB M CBOMCTBAa BHYTPUIIOPOBbLIX KOMIIOHEHT He()TEra3oBoro mjiacra.

CaoiicTBa HEPTIHOM KOMIIOHEHTHI He(pTerazoBoro miacta. [IceBaommacTuuHbIe KUAKOCTHA U UX
cBolicTBa JlunaTaHTHbBIC )KUJIKOCTH U UX CBOMCTBA. Bs3koynpyrue »KuJIKOCTH U UX CBOMCTBA. THKCO-
TPOTMHBIE KUAKOCTH U MX cBOMCTBa. CBOICTBA ra3000pa3HOi KOMIIOHEHTHI HETETra30BOI0 IJIACTA.
Koadduruent pasrazupoanus .CBOMCTBA BOJHONW KOMIIOHEHTHI HETEra3oBoro miacra. MuHepaiu-
3auus BoAbI B uiacte. [noTHOCTh mitacToBeiX Boa Bsiskocth Boabl TemioBoe pacmupenue Boasl Ko-
s purmenT cxumaeMocT Boibl OObEMHBINA KOA(DPHUIIMEHT MIaCTOBOM BOJIBI. DJIEKTPOIPOBOIHOCTh
IUIACTOBBIX BOJI

Tema 3. ®a3oBble NpeBpalieHUs YII1€BOJIOPOAHBIX CHCTEM .
. ®a3oBble MPEBPAILICHHS OJTHO-, IBYX 1 MHOTOKOMITIOHEHTHBIX yTIE€BOAOPOAHBIX cucTeM. Da3oBbie
MIpEBpAIICHUS] OJTHOKOMIIOHEHTHBIX cucTeM. Pa3oBble IPEBPAILICHHS IByX U MHOTOKOMIIOHEHTHBIX
cucteM. [loBegenne OMHAPHBIX 1 MHOTOKOMITOHEHTHBIX CMecei
B KpuTHieckoi obmactu. @a3oBble U3MEHEHUs Ta30HE(DTAHBIX CMECEil PU AaBICHUU U TeMIIepaType
HUKE KpUTHYECKUX.. 3aKoHbI [lanbToHa u Pay:s.

Tema 4. MoJieKky/JIsIpHO-TIOBEPXHOCTHBIE CBOHCTBA MHOT0()a3HOI MHOTOKOMIIO-
HEHTHOM CHCTEeMbI

[TonsiTie MHOTO(hA3HOM MHOTOKOMITOHEHTHOM crucTeMbl. [I0BepXHOCTHOE HATSKEHHE Ha rpa-
HuLax ¢a3 cucteMsl. .MexaHu3M B3aUMOJIEHCTBUS TUIACTOBBIX KHMJIKOCTEN U ra30oB ¢ nopojaami.. [To-
BEPXHOCTHO-aKTHBHBIE BEIIECTBA U UX IPUMEHEHHE
Tema S. ®Pu3nyeckne 0CHOBBI BLITECHEHUS] He(PTH KOHAEHCATA M ra3a U3 NOPUCTOH
cpensbl.

HcTounuky mactoBoi sHepruu. Cuiibl, IEHCTBYIOIINE B 3a€KU. JKECTKOBOJOHAIIOPHBIH pe-
’KUM Ta30BbIX MECTOPOXKAeHUH. ["a30HanopHbIi pexxuM padoThl 3anexu. Pexum pacTBOpEHHOTO rasa.
I'paBuTanmonHslii pexxum. [loBepXHOCTHBIE SIBIEHUS NPU PUIBTPALIMH [IACTOBBIX )KUJKOCTEH. U
MIPUYMHBI HapyleHus 3akoHa J{apcu.. O01as cxema BITECHEHUS U3 I1acTa He()TH BOJIOM U ra3oM.
HedteoTnaua miactoB npu pa3InyHbIX YCIOBUAX ApeHUpoBaHus 3anexu. Koapduunent nepreot-
Jauu 1iacta. Poip KanmuuispHBIX MPOIIECCOB IIPU BHITECHEHUU HE(TH BOJION.U3 MOPUCTHIX Cpell. 3a-
BHUCUMOCTh He()TEOTAaUu OT CKOPOCTH BBITECHEHHS HE(PTH BOAOK

JlekIMOHHBIN KypC TpEAnojaraeT CUCTEMAaTU3UPOBAHHOE HU3JI0)KEHHUE OCHOBHBIX BOIIPOCOB
y4eOHOW MUCHUIUIMHBI U JOHKEH JaBaTh HauOoJbIIMK 00beM MHpOpMaIMu U obecreunBarh Oosee
riy0OKOe MOHMMAaHUEe Y4eOHBIX BOMPOCOB MPHU 3HAYUTEIHFHO MEHBIIUX 3aTpaTax BPEMEHH, YeM ITO
TpeOyeTcst OOJIBIIMHCTBY CTYJIEHTOB Ha CAMOCTOSITENIbHOE U3yUEeHUE MaTepHaa.

6.TEMbI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHSATHUI.

Temal. ColicTBa M cTPYKTYpa Hed)Tera3oBoro mnjacra .
3AHSATHE 1
dopMa MpoBEACHUS - IPAKTUYECKOE 3aHATHE
Bomnpocsl k Teme
1. OcHoOBHBIC MOHATHS U KJITACCU(PHUKAIIHS TIOPOJI IT0 TIPOUCXOKICHHUIO.
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[TonsTHE KOJIIEKTOpa HE(TH U Ta3a U UX KIACCUPUKAIIHSL.

[TpupoaHble KOMIEKTOPBl HEPTH U ra3za U Ux (pu3nyecKre CBOMCTRA.
I'panynomerpudeckuil (MEXaHUUECKU) COCTaB IOPOI.

@unpTpaoHHas CIOCOOHOCTh HEPTEra30BOro IJIACTa.

INopuctocts iacrta. [IpoHunaeMocTs macra. JbHasi IOBEPXHOCTh MOPOJ IUIACTA.

Kap6onatHocTs mopos racra.

O N o a bk~ w N

HedrerazoBojoHachIIEHHOCTH KOJUIEKTOPOB. KoapHuIMeHT BOJOHACHIIIEHHOCTH IJ1acTa
.Koadpdunuent HepreHaChIIIEHHOCTH TUIACTA

9. MexaHHuYeCKUE CBOICTBA TOPHBIX MOPO. YTIPYrocTh, MPOYHOCTh HA CIKATHE U Pa3phIB, IJia-
CTUYHOCTb. YIIPYI'Me CBOMCTBA OpHBIX nopoa. ITnactnynocts ropusix nopoa. Comnporusie-
HUE TOPHBIX OPO/I IPH Pa3IMYHBIX BUAax nedopmannu. Habyxanue u pa3MoKaHue TIIHMHH-
CTBIX IIOPOJ O/ BO3AECUCTBUEM BOJBI.

10. TepMuyeckue ¥ dIEKTPHUECKUE CBOMCTBA MOpo.. KoadduimeHT TernonpoBogHOCTH DIeK-
TPUYECKHE CBOICTBA TOPHBIX MOPO/. Y AETHHOE ANEKTPUYECKOE COMPOTHBIICHUE. .Y IeNbHAs
AIIEKTPOIPOBOTUMOCTD

Tema.2. CocTaB u ¢BOiCTBa BHYTPHIIOPOBBIX KOMIIOHEHT He(pTEra3oBoro mjiacra.

3AHSATHUE 1
®opMa poBEACHUS - PAKTUYECKOE 3aHATUE
Bomnpocsl k Teme

1. CsaoiicTBa He(TAHOI KOMIIOHEHTHI HEPTETA30BOTO TLIACTA.

2. TlceBaomracTHUHBIC )KMIKOCTH M X CBOMCTBA JIMIaTaHTHBIC KUIKOCTH U MX CBOMCTBA.
Bs3skoynpyrue >kMIKOCTH U UX CBOMCTBA. THKCOTPOIHBIE KUAKOCTH U UX CBOWCTBA.

3. CaoiicTBa ra3000pa3Hoi KOMITOHEHTHI HedTerazoBoro miacta. Kosddumment pasrazupo-
BaHUA .

4. CgoiicTBa BOJHOW KOMIIOHEHTHI He()TEera3oBoro riacta. MuHepaausamus BOJIBI B TUIACTE.
[TnoTHOCTH M1acTOBBIX BOJ BsAskocTs Boasl TemnoBoe pacuipenue Boabl Koaddurent
CKMMaeMOCTH BoJibl O0BbEMHBIN KOA(PGUIUEHT MJIACTOBOI BOJIbI. DIEKTPOIIPOBOJHOCTh
IUIACTOBBIX BOJ

*Tema 3. ®a3oBble NpeBpalieHUsi YI1€BOAOPOAHBIX CHCTEM .
3AHSATHUE 1
dopma npoBeeHNs - MPAKTUYECKOE 3aHITHE
Bomnpocsl k Teme
1.®azoBble NpeBpalleHust OJJHO-, ABYX 1 MHOTOKOMIIOHEHTHBIX YTJI€BOJOPOIHBIX CUCTEM.
2.da3oBble NPEBPALLEHUSA OJJHOKOMIIOHEHTHBIX CHCTEM.
3.®a30BbIe MPEBpALIECHUS IBYX U MHOTOKOMIIOHEHTHBIX cucTeM. [loBeenne OMHapHBIX U MHOTO-
KOMITOHEHTHBIX CMECEi B KpUTHUECKOU 00I1acTH.
4.da3oBble U3MEHEHUS Ta30HEPTAHBIX CMECel MPH aBJICHUH U TeMIepaType HIKEe KPUTHUECKUX..
3akoHns! JlanbTOHA U Payns.

Tema 4. MoJieKyJISIpPHO-TIOBEPXHOCTHbIE CBOMCTBA MHOT0()a3HOII MHOTOKOMIIOHEHTHOM
CHCTEeMBbI
3AHSATHE 1
dopma npoBeeHNs - MPAKTUYECKOE 3aHITHE
Bomnpocsl k Teme
1.I[TonsiTe MHOrO(a3HONH MHOTOKOMITOHEHTHON CHCTEMBI.
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2.IloBepXHOCTHOE HATsDKEHHE HA TPaHUIAX (a3 CHCTEMBI.
3..MexaHu3M B3aUMOJEHCTBHUS IJTACTOBBIX XKUIAKOCTEH U Ta30B C MOPOJIAMH..
4.110BepXHOCTHO-aKTUBHBIE BELLIECTBA U UX IPUMEHEHUE
*Tema 5. ®uznuyeckne OCHOBBI BHITECHEHUS HEe(DTH KOH/IEHCATA U ra3a U3 MOPUCTOM
cpeasbl.
3AHSATHUE 1
dopMa poBEACHUS - IPAKTUYECKOE 3aHATUE
Bomnpocsl k Teme
HcTouHnKH I1aCTOBOM 3HEPTUH.
Cuiibl, IEHCTBYIOLIKE B 3aJICKHU.
JKecTKOoBOIOHANIOPHBIN PEKUM Ia30BbIX MECTOPOXKICHUMN.
["a3onanopHsblil pexum paboThl 3aNEKH.
Pexxnm pacTBOpEHHOrO rasa.
I'paBUTAIIMOHHBIN PEXKUM.
[ToBepxXHOCTHBIE SBJIEHUS IPU (PUIBTPALIMHU IUIACTOBBIX )KUJIKOCTEH. ¥ IPUUUHBI HapylIe-
Hus 3aKkoHa Jlapcu..
OOm1ast cxeMa BBITECHEHHUS U3 TUIACTa HEPTH BOJIOH U Ta30M.
9. Hedreotnaua niacToB npu pa3InyHbIX YCIOBUIX ApeHUpoBaHus 3anexu. Koagdunuent
HedTeoTnaun 11acta. Poiib KamWIUISIPHBIX MPOLIECCOB MPU BHITECHEHUH HE()TH BOJON. M3
MIOPUCTBIX Cpefl. 3aBUCUMOCTh HE()TEOTJauu OT CKOPOCTHU BBITECHEHUSI HEPTH BOIOM

NoookrwnpE

®

[IpakTHyeckue (CeMHUHApCKUE 3aHATHUS) IPEJICTABIAIOT COOOW AETanM3alui0 JEKIIMOHHOIO
TEOPETUYECKOr0 MaTepuaa, MPOBOASATCS B LEJSIX 3aKPEILICHUs Kypca U OXBATHIBAIOT OCHOBHBIE pa3-
JEJIBI.

OcHOBHOH (opMOIi IPOBEACHUSI CEMUHAPOB U MPAKTHUECKUX 3aHATHH SBISETCS 00CYyXKIEHUE
Haunbosiee MPoOJIEMHBIX U CIIOKHBIX BOIPOCOB MO OTJEIBHBIM TEMaM, a TaKXKe pelleHue 3a/1a4 U pas3-
00p IpUMEPOB U CUTYyaIMil B ayIMTOPHBIX yCIOBUSAX. B 00s3aHHOCTH mpenoiaBaTesns BXOAAT: OKa3a-
HHE METOANYECKON MOMOIIU U KOHCYJIBTUPOBAHUE CTYIEHTOB 10 COOTBETCTBYIOIUM TEMaM Kypca.

AKTHUBHOCTh Ha MPaKTHYECKUX (CEMUHAPCKHUX) 3aHATUSX OLIEHMBAETCA MO CIEIYIOIIUM KpH-
TEPUSIM:

® OTBETHI HAa BOIIPOCHI, IIPEJIaracMbI€ NPENOAABATEIEM;

® y4YacTHUE B IUCKYCCHSX;

e  BBIIIOJIHECHUE NPOEKTHBIX M UHBIX 3aJJaHUM;

® ACCHUCTHUPOBAHMWE IIPETOIABATEIIO B IPOBEICHNHN 3aHATUH.
JIoKknaznbl ¥ ONIIOHUPOBAHUE JOKIIAO0B IPOBEPAIOT CTENECHb BIIAJICHUS TEOPETUYECKUM MATEpUAJIOM,
a TaK»Ke€ KOPPEKTHOCTh U CTPOTOCTh PACCYKIACHUN

7.JIABOPATOPHBIE PABOTHI ( JABOPATOPHBII ITPAKTUKYM)

*JlabopaTtopHasi padota Nel.OnpezneneHue OTKPHITOW NOPHUCTOCTU TOPHOU TOPOABI

[{enb pabOThI — HAYYUTHCSI HA OTBITE OMPENESITh 00bEM CBA3aHHBIX MIOPOBHIX KAHAJIOB,
obecneunBaOIUX (GUIBTPALINIO KHUIKOCTH HIIU Ta3a.

CyIIHOCTh METO/Ia ONPEEICHUS OTKPBITON MOPUCTOCTHU 3aKIIFOUAETCs] B CPAaBHEHUU Macc 00-
pa3La nopoJibl 10 U MOCIIE HACHIIIEHUS €r0 KHUIKOCTBIO.

PesynbTat .I1o 3HaU€HUIO MOJIYyYEHHOTO KO3(PUIMEHTa JeNIal0T BBIBOJ O BETUYUHE TOPUCTO-
CTH UCCJIEYEMOM TOPHOU ITOPOJIBI.
*JladopaTtopHasi padora Ne2 Onpenencuue miotaoct xuakoctd (TOCT 3900 ).

[{enb pabOThI — HAYYUTHCS OMPEAETATH IVIOTHOCTD XKHUJIKOCTH € TIOMOLIBIO apeoMeTpa.

*JlaGopaTopHasi padora Ne3.Ormnpezernenre MPOYHOCTH TIIMHUCTHIX MOPOJT TT0 HAOYXaHUIO U Pa3MO-
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KaHHUIO.

[{enb paboOThl — OOHAPYKUTH HA OIBITE U3MEHEHHE TPOYHOCTHU TIIMHUCTBIX COCTABIISAIOIINX TOP-
HBIX TIOPO/I IO BO3/ICHCTBUEM PA3ITUYHBIX KUIKOCTEN.

CyIIHOCTh METOJIa 3aKII0YaeTCs B U3BMEPEHUHN 00beMa U IPOYHOCTH 00pa3I0B TOPHOM MOPOIbI
710 ¥ TIOCJIE TIOMELIEHUSI UX B PA3JIMYHbIE )KUJKOCTH ..

PesyabTar .Ilo naHHBIM SKCHIEpUMEHTA JIEIal0T BBIBOJ O CIIOCOOHOCTH HCCIIeNyeMbIX 00paslioB
o0ecreynBaTh MPOYHOCTh HE(PTSHBIX CKBAXHH, a TAKXKE O CIOCOOHOCTH OOecreyuBaTh MPOHHIIAE-
MOCTb ITOPUCTOH Cpebl.

* JlabopaTopHas padora Ne4.Onpenenenrue kKapOOHATHOCTH TOPHOM TOPOJBI.

[{enb paboThl — OOHAPYKHUTH HA OMBITE HAJIMYKE KapOOHATOB B TOPHOI MOpPOZE B IepecyeTe Ha

Ca COs.
CyIIHOCTh METO/Ia 3aKJIF0YAETCSl B XUMUYECKOM Pa3NIOKEHUU COJIEH YrOJIbHOW KHCIIOTHI C MOCIe-
JYIOILMM U3MEpPEHHEM 00beMa BbIICIUBILErOCs YIJIEKUCIIOrOo ra3a B pe3yJjbTaTe peakluu.
Pesynbrart. [1o pe3ynbraTram ombITa JienaeTcs BHIBOJ O COEPKaHUM KapOOHATOB B TOPHOI MOpoO/IE.
*JlaGopaTopHas padora Ne5.Meton onpeneneHus BOJOHACHIIIEHHOCTH TOPHBIX TTOPOJI.

[{enb paboOThI — OOHAPYKUThH HA OIBITE HAJMUKE BOJIBI B TOPHOM MOPOE, yAepKUBaeMOi 3a
CUET KaIllUISPHBIX CUIIL.

CyIIHOCTh METO/Ia 3aKJIF0YAeTCs B OTTOHE BObI, HAXO/ASIIEHCS B TIOpaxX TOPHOU MOPOJIbI, KO-
TOPYIO MPEIBAPUTEIBHO 3aJTMBAIOT 00€3BOKEHHBIM U MPO(UIBTPOBAHHBIM PACTBOPUTEIIEM.
PesynbTar. BogoHackieHHOCT TOPHOM OPOJIbI HAXOIAT MO COOTBETCTBYIONIEH hopmyrie
*JlaGopaTtopHasi pabora Ne6.OmnpesiesieHre KWHEMAaTHYECKON BA3KOCTH.

[{enb pabOThI — 03HAKOMHUTHCS C YCTPOWCTBOM TEPMOCTATa, BUCKO3UMETPA, HAYUYUTHCS Ha
OTIBITE U3MEPATH KHHEMATHIECKYIO BI3KOCTh HEPTETIPOIYKTOB.

CyIIHOCTb Olpe/iefeHHs] KHHEMATHYECKOM BI3KOCTH 3aKIII0YAeTCs B U3MEPEHUU BPEMEHHU UC-
TEUYEHMsI OIIPEJIETICHHOT0 00beMa UCIIBITYEMOM KUAKOCTH Yepe3 KamWUISIPHYIO TPYOKY BUCKO3UMET-
pa o1 BIMSHUEM CUJIBI TSXKECTH.

PesynpraT. KuHemMatnuyeckyto BS3KOCTh V UCHBITYEMOI0 HEQTENPOAYKTa IIPU TEMIIEpaType
BBIUUCIISAIOT TI0 COOTBETCTBYIOLIEH popmyue:

*JlabopaTtopHasi padota Ne7. Onpenienenue yCiIoBHON BA3KOCTH.

[{enb pabOThI — 03HAKOMHUTBCSA € YCTpOHCTBOM BHcko3umeTpa BY-200 (puc. 8) u TexHukoi usz-
MEpEHUs YCIOBHON BA3KOCTH HEPTH.

CyIIHOCTh METO/Ia 3aKJIF0YAETCS B ONPEEIIEHUN OTHOIIEHUS BpEMEHH UCTEUEHHUS UCIIBITY e-
Moro HedTenpoaykTa u3 Buckoumerpa BY-200 npu Temnepatype UCIIBITaHUS KO BpEMEHH HCTeue-
Hus 200 cM? muCTUIITMPOBaHHOU BOJIBI ipu TemriepaType 20 °C (BogHOE YHUCIIO).

PesynbTat VY Cca0BHYIO BA3KOCTb HCIIBITYEMOTO NMPOAYKTa B °BY IOACUMTHIBAIOT IO COOTBET-
CTBYyIOLIEH (hopMmyIIe.
*JlaGopaTopHas padora Ne8. OnpeiesieHne BpeMEHHOM U 00IIEHN KECTKOCTH BOIBL.
[{enb paboOThl — OOHAPYKUThH HA OIBITE HAJIMYKE B BOJIE COJICH B BU/I€ HOHOB.
CyIHOCTh MeTo/1a 3aKIIF04aeTcsi B 00pa30BaHUU MPOYHOTO KOMITJIEKCHOTO COSIUHEHHSI TPH-
noHa b ¢ noHaMu KanbIUs U MarHusl.
Pesyabrat .Ilo KOIM4eCTBEHHOMY COIEP>KAHUIO B BOJE MOHOB KaJbIMs U MarHUs J1€JIacTcs
BBIBOJ] O BPEMEHHOU U 00IIeH KECTKOCTH BOJIBI.
*JlabopaTopHasi padota Ne9. OnpezeneHre NOBEPXHOCTHOTO HATSXKEHUS U TTOBEPXHOCTHON
AKTUBHOCTH.
[{es1b paGOTHI — OOHAPYKUTH HA OTBITE MOBEPXHOCTHOE HATIPSIKEHUE U ONPEIETUTh IOBEPX-
HOCTHYIO aKTUBHOCTbB JKUAKOCTH Ha TpaHuLe pasaena ¢as.
CyIIHOCTb METO/Ia 3aKII0YaeTCs B U3BMEPEHUH MOBEPXHOCTHOTO HATSDKEHUS Ha TpaHUIIe pasjiena
(a3 myTem cyera Kamneib B )KUIAKOCTH, BBITYCKaeMOHN U3 KauuIsgpa cTalarMOMeTpa .

Pesynbrar. [1o naHHBIM OmbITa CTPOSITCSA A1 BeeX n3ydaeMbix [IAB m3oTepmel moBEpXHOCT-
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HOI'O HaTsAXKCHUA Ha MHJIJIHMGTpOBOfI 6yMare, OTKJIaJbIBasA HA OCHU 216CLII/ICC 3HAYCHHUEC KOHICHTPALUH,
d Ha OCH OpAXHAT-IIOBCPXHOCTHOC HATAKCHHUC. Ilo YTy HAaKJIOHa U30TEPM OIPEACIIACTCA ITOBEPX-
HOCTHOC HATAKCHUEC U IMOBCPXHOCTHAA aKTUBHOCTD.

8.TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT,PE®EPATOB
Jannbiii Bug pabotsl He peaycMoTper Y11

9.[NEPEYEHB BOITPOCOB K DK3AMEHY (3AUETY)
1. OcHoBHbIE NOHATHS U KJIACCUPUKALMS TOPOJL IO IPOUCXOXKICHUIO.

[Tonsatue xoyuiekTopa He(TH U ra3a U UX KiaccupuKaus.

w

[TpupoaHble KOIeKTOphl HEPTH U rasza u ux (usnyeckue cBoiictra. ['panynomerpudeckuii (me-
XaHUYECKUIi) COCTaB OPOI.

OunpTpaioHHas CIOCOOHOCTh HEPTEra30BOIo MJIacTa.
ITopucrocTs macra.

[IpoHnnaemocTs miacra. JbHas IOBEPXHOCTH MTOPOJ ILIACTA.
KapOonatHocTbs opoa miacra.

Heq)TeraSOBO,HOHaCBIH_[eHHOCTB KOJIJICKTOPOB.

© ®©® N o g A~

KoadduureHT BogoHaCHIIIEHHOCTH I1J1acTa .

10. KoaddunmeHT HeTEeHACHIIIIEHHOCTH TIacTa

11. Mexanuueckue CBOMCTBA TOPHBIX TTOPOJI.

12. YupyrocTs, IpOYHOCTb Ha CXKAaTUE U Pa3pbIB, IIACTUYHOCTb.

13. Yupyrue cBoiicTBa TOPHBIX ITOPO/I.

14. TTnacTUYHOCTH TOPHBIX MOPOI.

15. ConpoTuBieHHne rOpHBIX MOPOJ MPHU PA3INYHBIX BUAX JedhopMalnu.
16. HaGyxaHue u pa3MOKaHME TJIMHUCTBIX MOPOJI MOJ] BO3/IEHCTBUEM BO/IBI.
17. Tepmuueckue U 3IEKTPUUECKHUE CBOICTBA MOPOS..

18. Koa(puimeHT TermionpoBoaHOCTH

19. DnekTpuveckre CBONCTBA TOPHBIX TTOPO/I.

20. VY nenbHOE 3IEKTPUUECKOE COMPOTHBIICHHUE.

21. Y nenpHast AIEKTPOITPOBOIUMOCTb.

22. CpoiicTBa HEPTSIHOI KOMIOHEHTHI HE(PTEra30BOro MiacTa.

23. TlceBmommacTUYHBIE KUIKOCTH U UX CBOICTBA.

24. JlunaTtaHTHBIC )KUJKOCTH U UX CBOWCTBA.

25. Bsi3koymnpyrue )KUAKOCTH U MX CBOHCTBA.

26. TUKCOTpOMHbIE KHUIKOCTH U UX CBONCTBA.

27. CoiicTBa ra3000pa3HOi KOMITOHEHTHI HE)TETa30BOTO IJIACTa.
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43,
44,
45,
46.
47.
48.
49,
50.
51.
52.

53.
54.

55.
56.

KoaddurmenT pazrazupoBanus .

CBoiicTBa BOJAHOM KOMIIOHEHTHI HE()TEra30BOI0 IJIacTa.

MuHepanu3anus BOJbI B IUIACTE.

IDIOTHOCTE IUIACTOBBIX BOJ

Bsi3xocTh BOJBI

TennoBoe pacuMpeHne BOIbI

KoadduimeHT c:xuMaeMoCcT BObI

OO0BEMHBIN KO3 (UIMEHT TIJIACTOBOM BOJIBI.

DIIEKTPONPOBOIHOCTH TIACTOBBIX BOJI.

da30BbIe TPEBPALICHHS OIHO-, IBYX U MHOTOKOMIIOHEHTHBIX YTJIEBOAOPOIHBIX CHCTEM.
®da3oBbIe TPEBPAILICHHS OJJHOKOMIIOHEHTHBIX CUCTEM.

®a30BbIe MPEBPAICHHS IBYX U MHOTOKOMIIOHEHTHBIX CHCTEM.

[ToBeneHre OMHAPHBIX M1 MHOTOKOMITIOHEHTHBIX CMECEH B KPUTHICCKOM 00JIaCTH.

®a30Bble U3MEHEHMSI Fa30HEPTIHBIX CMECEl IPU JIaBICHUU U TEMIEpaType HUKE KPUTUYECKHX.
3axonsl JlanbToHa U Payns.

[TonsTHe MHOrO(a3HONH MHOTOKOMITOHEHTHON CUCTEMBI.
[ToBepxHOCTHOE HATSDKEHHE HA TPaHUIaX (a3 CHCTEMBI.
.MexaHn3M B3aMMOJEHUCTBH TUIACTOBBIX KUJIKOCTEN U Ia30B ¢ IOPOAAMHU.
[ToBEpXHOCTHO-aKTHBHBIE BEIIECTBA U UX IPUMEHEHUE.
HcToyHMKHY MII1aCTOBOM DHEPIUH.
Cuuibl, TEWCTBYIONINE B 3AJICKH.
KecTkoBOIOHATIOPHBIN PEKUM T'a30BbIX MECTOPOKIECHUM.
["a30HanopHbI pexxuM padboThI 3aJIEXKH.
PexxuM pacTBOpEHHOIO rasa.
['paBUTanIMOHHBINA pEXKUM.

[ToBepxHOCTHBIE ABIEHUS TIPU (DUIBTPAILIUU TIIACTOBBIX KUIKOCTEH. U MPUYNHBI HAPYIICHUS 3a-
koHa J[apcu.

. O6H_Ia}1 CX€Ma BBITCCHCHUA U3 IJIaCTa HC(I)TI/I BOJOM M Ta30M.

Hedreornaua niactoB nmpu pa3auvHbIX YCIOBUAX IpeHupoBanus 3anexu. Koadduunent ned-
TEOTJa4H IJIacTa.

Poms KalmUJIJIIPHBIX ITPOIECCOB ITPHU BHITCCHCHHUN He(i)TI/I BOJIOﬁ.I/IS IIOPHUCTBIX CPECA.

3aBUCHMOCTD HC(I)TGOT,Z[a‘-II/I OT CKOPOCTH BBITCCHCHU He(bTI/I BOOOM

10.CAMOCTOATEJBHASA PABOTA OBYUYAIOIIIUXCSA

Copneprxanue, TpeOOBaHUS, YCIOBUS U MOPSAIOK OpraHU3alMKd CaMOCTOATENbHOM paboThl 00Y-

YaIOUUXCS ¢ Y4eTOM (hOPMBI OOYUCHHS OMPENEISIOTCS B COOTBETCTBHH ¢ «Ilonokennem o0 opranu-
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3alUU CaMOCTOSTENILHOM pabOThl 00YYAIOLINXCS», YTBEPKACHHBIM Y4eHbIM coBeToM YIl'Y (mpoTo-

koJ1 Ne8/268 ot 26.03.2019 r.).
®opma o0yyeHus — oyHas.

dopma
Bua camocrosiTeJibHOM padoThI KOHTPOJISA
(npopabomrka yuebno2o mamepuana, pe- | Oobem | (nposepka
Ha3Banue pa3iesioB u TeM wenue 3aoau, peghepam, 00K1A0, KOH- B 4a- peutenus
MPONbHAL paboma, N0O20Mo8Ka K coaue cax 3a0au, pe-
3auema, 3K3amena u op.) gepama u
op.)
e [IpopaboTka yueOHOTO MaTepuaia ¢ 4 YCTHBII
Temal. Beenenue B uc- WCIIOJIb30BAaHUEM PECYPCOB yueOHO- orpoc,
uumnHy. CBOCTBA 1 METOIMIECKOT0 U MH(HOPMAITMOHHOTO 3K3aM€EH
CTPYKTypa HE(TEra3oBOro | ofecreucHus JUCLUIMJINHEI,
111acTa. [TonroroBka Kk ciaye sK3aMeHa
e [IpopaboTtka yyeOHOro MaTrepuaa ¢ 4 YCTHBIN
Tema 2. CocraB u cBO- WCIIOJIb30BAaHUEM PECYPCOB yueOHO- onpoc,
CTBA BHYTPHMIIOPOBBIX METOANYECKOI'0 U I/IH(bopMauI/IOHHOFO OK3aMCH
KOMIIOHEHT HedTerazo- oOecrieueHnsT JUCHUILIAHEL,
BOro 1Jjiacra» e Jloaroroska K cgaue DK3aMeHa
e [IpopaboTtka yyeOHOro MaTrepuaa ¢ 10 YCTHBIN
Tema 3 Da3oBbie CBOM- | HCIIOIB30BAHHEM PECYPCOB yUeOHO- orpoc,
CTBA YTJICBOAOPOJHBIX CH- | METOJUYECKOTO U I/IH(bOpMaI_II/IOHHOFO 3K3aMEH
CTEM. oOecrieueHns QUCIIUIUINHEL,
e JloaroroBka K ciade SK3aMeHa
e [IpopaboTka yueOHOIro Marepuania ¢ 10 YCTHBIN
Tema 4. Moneky isIpHO- | pcrons30BaHHEM PeCypcoB yueOHO- omnpoc,
TIOBEPXHOCTHBIC CBOMCTBA | MeTOMMYECKOTO U UH(OPMAITMOHHOTO 9K3aMEH
MHOTrO(ha3HON MHOTOKOM- | oGecrieueHus IUCHUIUINHEI,
TIOHCHTHO! CHCTEMBI e [loaroroBka K caye DK3aMeHa
e [IpopaboTka yyeOHOrO MaTepuaa ¢ 10 YCTHBIN
Tema 5 Ousnueckue oc- HCIOJIb30BAHUEM PECYPCOB YUEOHO- orpoc,
HOBbI BBITECHEHUS HEPTH METOAMYECKOTO U MH(OPMAIITMOHHOTO 5K3aMCH
KOHJZICHCATa U ra3a us3 I10- oOecrieueHnsT JUCHUITINHEL,
PHCTOH cpejipl e [loaroroBka K caye DK3aMeHa

11.YYEBHO-METOANYECKOE 1 TH®POPMAIIMOHHOE OBECIIEYEHUE IUC-

HUITVINHBI

a)CuCOK peKOMEeH0BAHHOM JIUTEPATYPHI.

OCHOBHasA

1.KonoBamnoga, JI. H. ®u3nka miacra : yaeonoe nmocodue / JI. H. Konopanosa, JI. M. 3unoBseBa, T.
K. I'ykacstn. — CraBponouib : CeBepo-KaBka3zckuit ¢penepanbublii yausepcurert, 2016. — 120 ¢. —
ISBN 2227-8397. — Tekcr : aneKTpoHHBIH // DnekTpoHHO-0nbaroTeunas cuctema IPR BOOKS :
[caitT]. — URL.: http://www.iprbookshop.ru/66044.html

2.ITerpakos, /1. I'. Pazpabotka HETSIHBIX U Ta30BBIX MecTOpOXKIeHuH : yueOnuk / [1. I'. [lerpakos, /1.
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B. Mappamos, A. B. Makctotun. — CII6. : HanmonansHe1ii MUHEpaTbHO-CHIPHEBON YHUBEPCUTET
«lopublity, 2016. — 526 ¢. — ISBN 978-5-94211-753-5. — TekcT : 21eKTpOHHBIN // DIEKTPOHHO-
oubanoreunas cucrema IPR BOOKS : [caiir]. — URL.: http://www.iprbookshop.ru/71703.html
3.I'ankun, Banepuit bopucopnu. ®usuka ruiacrta : yued. mocodue s crer. 130501 nampasi.
130500 "Hedrerazosoe neno" / I'ankun Banepuit bopucosuu ; YBBTY. - YassHoBck, 2004.

B 9K — 16 7Kk3.

AOMOJTHHUTEIbHAS :
1.I'mmatynunos 1. K.®u3uka HEPTAHOTO U Ta30BOTO TUIACTA | YYEOHHK 71 BY30B 10 criell. "TexHo-
JIOTHSI ¥ KOMILJICKCHAst MEXaHU3aIusl pa3padoTKu HePTAHBIX U ra3oBbix Mectopoxxaeruid” / 1. K.
I'mmarynunos, A. W. lupkoBckuid. - U3a. crep. - M. : Anbsiac, 2014. - 311 c. B 3k — 5 9K3.

2.HedrerazoBbie TeXHONOTHU: (PU3NKO-MATEMATHIECKOE MOJICTMPOBAHNE TCUCHHH : Yy4eOHOE TI0CO-
oue it By30B / A. B. IllabapoB [u ap.] ; mox penakuueii A. b. [llabapoBa. — Mocksa : M3narens-
ctBo Opaiit, 2019. — 215 c. — (YuuBepcutetsl Poccun). — ISBN 978-5-534-03665-7. — Tekcr :
anexktpouHbii // DBC FOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/438335
3.llectepenn, A. O. Formation Physics. ®u3suka riacTa : yueOHoe mocoOre Ha aHTITUHACKOM SI3bIKE /
A. O. lllecrepenn, A. B. Xarmzens, H. M. Kinumenko. — CraBpomnodns : CeBepo-KaBkasckuii dene-
panbHbIil yHuBepcuret, 2018. — 117 ¢. — ISBN 2227-8397. — TekcT : 37eKTpOHHBIH // DIeKTpoH-
Ho-6ubOmoreuynas cucrema IPR BOOKS : [caitt]. — URL.: http://www.iprbookshop.ru/83242.html
4.OxcrutyaTanus HeTSHBIX U Fa30BBIX MECTOPOXKACHUH : yuebHoe nocodbue / H. 0. bamkupuesa, P.
P. Paxmarymnnun, A. A. I'azu3os, E. H. TpemacoB. — Ka3zanb : Kazanckuil HallnoHanbeHbIN nccieno-
BaTeJIbCKUH TeXHOJorndeckuii yausepcuret, 2016. — 108 ¢. — ISBN 978-5-7882-2118-2. — Tekct
: DJICKTPOHHBIN // DnexkTpoHH0-0nbmoTeynas cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/79600.html

y4eOHO-MeTOAn4ecKas

1.JTaGopaTopHbIi TpakTUKYM MO Pu3uKe miacta [DneKTpoHHBIN pecypc] : mocodue / I1. K. I'epmano-
Bu4, A. U. Kysunenos, B. I'. Ky3pmun; Yal'V, UOODBT, Kad. HedTeras. nena u ceppuca. - DIeKTPOH.
TekcToBble aaH. (1 ¢aiin : 675 KB). - Yaeanosck : Yal'V, 2017. — Pexxum goctyna:
http://lib.ulsu.ru/MegaPro/Download/MObject/406/Germanovich_2017.pdf

CoriacoBaHo:
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0) mporpaMmMHoe obecnieyeHue ------
B) po¢ecCuOHATIBbHBbIE 0a3bl JAHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE CUCTEMbI:

1. DJ1eKTPOHHO-0U0IHOTEYHbIEe CUCTEMbI:

1.1. IPRbooksS : snexTpoHHO-OMOIHOTEYHAsT cucTeMa : caiT / rpynmna kommanuii A [Tu Ap
Menmua. - Caparos, [2020]. — URL.: http://www.iprbookshop.ru. — Pexwum goctyma: 1uis 3aperucTpup.
MOJIb30BaTENEN. - TEKCT : JJIIEKTPOHHBIN.

1.2. OPAUT : AIIEKTPOHHO-O0MOMMoTeYHas cuctema : cakt / OO0 DieKTpoHHOE U3aTelhb-
ctBo FOPAWT. — Mockaa, [2020]. - URL: https://www.biblio-online.ru. — Pexum moctymna: amns 3ape-
TUCTPHP. NOJIb30BATENEN. - TEKCT : AIEeKTPOHHBIN.

1.3. KoHCYIbTAHT CTY/EHTa : 3JeKTPOHHO-OMOHoTeuHas cucrema : cat / OOO Ilonu-
texpecype. — Mocksa, [2020]. — URL: http://www.studentlibrary.ru/catalogue/switch_Kkit/x2019-
128.html. — Pexxum moctyma: uist 3aperucTpyp. mojb3oBaTeneid. — TeKCT : AIeKTPOHHBIN.
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1.4. Jlanb : anekTpoHHO-OMONMoTeuHas cuctema : cait / OOO DOBC Jlawb. — CaHKT-

IetepOypr, [2020]. — URL: https://e.lanbook.com. — Peskum mocTyma: ajist 3aperucTpup. H0JIb30Ba-
Tene. — TeKCT : AIeKTPOHHBIN.

1.5. Znanium.com : saekTpoHHO-0HOIMOTeYHast cucrema : caiit / OO0 3HanuyM. - MockBa,
[2020]. - URL: http://znanium.com. — Pexxum gocTyna : st 3aperucTpup. mojb3oparenei. - Tekcr :
3JIEKTPOHHBIN.

1.6. Clinical Collection : komaexiust 1jiss MEIUIIMHCKMX YHUBEPCUTETOB, KJIMHUK, MCIUIMH-
CKHX OuOIIMoTEK /l EBSCOhost : [moprau]. — URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
2185f3e0876a%40sessionmgrd008. — Pexxum mocTyma : Juiss aBTOpH3. Mosb3oBateneil. — Tekcr :
JJIEKTPOHHBIN.

2. Koncyabrantlliioc [DnekTpoHHBIN pecypc|: cnpaBouHas mpaBoBasi cucrema. /OO0
«Koncynbrant [lmoc» - DnexktpoH. naH. - Mocksa : Koncynbrantllntoc, [2020].

3. ba3pl JaHHBIX NEPUOTUYECKUX U3TAHUI:

3.1. ba3za nJaHHBIX MepHOAMYECKUX H3AAaHMH : yekTpoHHBIE XypHansl / OO0 MBUC. -
Mockga, [2020]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum noctyna : i aBTOpHU3.
II0JIb30BaTeel. — TEeKCT : AIEeKTPOHHBIN.

3.2. eLIBRARY.RU: nayunas snekrponnas 6ubnuoteka : caiit / OOO Hayunas DnektpoH-
Has bubOmumoreka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pexxum moctyma : ais aBTOpuS3.
noJib30Baresieid. — TeKCT : 3K TPOHHBIH

3.3. «Grebennikon» : anekrponnas 6ubanoreka / U] I'pedbennukoB. — Mocksa, [2020]. —
URL: https://id2.action-media.ru/Personal/Products. — Pexxum moctyna : i aBTOPH3. MMOJIb30BaTe-
ned. — TeKCT : 2JIeKTPOHHBIM.

4. HanuoHanbHasi JIEKTPOHHAsI OMOJIMOTEKA : AJICKTPOHHAs OMONIHMOTEeKa : (enepaibHas
rocysiapcTBeHHas MHQOpMaIMOHHas cuctema : cait / MunucrepctBo KynsTypel P® ; PI'b. —

Mockaa, [2020]. — URL: https://H36.pd. — Pexxum moctyna : uig nmonb3oBareneil HayuyHoW OubnuoTe-
K. — TeKCT : 3IEKTPOHHBIMN.
5. SMART Imagebase 1l EBSCOhost : [mopTai]. - URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum goctyna : Ajs aBTOPH3. MOJIB30-
Bareneil. — I3o0pakeHue : 3JeKTPOHHBIE.

6. ®egepanbHbIie HHPOPMALMOHHO-00pPa30BaTeJIbHbIC MIOPTAJIBI:

6.1. ExuHoe 0KHO J0cTyna K 00pa3oBaTeIbHBIM pecypcam : (eaepabHbIi mopTal / yapenu-
tenb ®TAOY AT1O LPT'OIT u UT. — URL: http://window.edu.ru/. — TekcT : 371€KTPOHHBIA.

6.2. Poccuiickoe o0pa3oBanue : ¢penepanbHbiil mopran / yupeaurens PIAOY JITO HPTOIT
u UT. — URL: http://www.edu.ru. — TekcT : 31eKTpOHHBIHA.

7. Ob6pa3oBaTesbHble pecypebl Yal'y:

7.1. Dnexkrponnasa oudauoreka Yal'V : moayns ABUC Mera-ITPO / OO0 «/lata DOxc-
npece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum goctyma : ajis mosib30BaTesieii Hay4HOU
6ubnmoTeku. — TeKCT : AEeKTPOHHBIH.

7.2. O6pa3oBareabHnblii mopraa Yal'y. — URL: http://edu.ulsu.ru. — Pexxum moctyna : st
3apErucTp. Moab30BaTenen. — TeKCT : DJIEKTPOHHBIN.
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12. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIUIIJINHbI

Aynutopun A NPOBEACHUS JIEKUUI U CEMMHAPCKUX 3aHATHM, IS MPOBEAEHUS TEKYIEro
KOHTPOJISL U TPOMEXYTOYHOH aTTeCTalH, IPYIIIOBbIX U MHIAUBUAYAJIBHBIX KOHCYJIBTALUN.

AyIuTOpHH YKOMILJICKTOBAaHBI CICIHATN3UPOBAHHON MeOenblo, y4eOHOH JOCKOW. AyauTOpHH
Il TIPOBEJEHUS JIEeKLUI 000pyl0OBaHbl MYJIbTUMEAMMHBIM OOOPYJOBaHUEM MAJS MPEJOCTaBICHUS
uHpopManuy OOJIBIION ayTUTOPHH. AYJUTOPUH Ui TPAKTHUYECKUX 3aHATHH YKOMIUIEKTOBAHBI Ma-
KeraMHu M oOpa3uaMu obopynoBaHus. [lomenienus uist caMOCTOSTENbHON pabOThl OCHAIEHBI KOM-
IIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO MOJKIIIOUEHUS K ceTH «VHTepHeT» u o0ecneueHneM J10CTy-
1a K 3JeKTPOHHOM HHPOPMALIMOHHO-00pa30BaTeIbHON cpelie, MEKTPOHHO-O0MOIMOTEYHOMN cucTeMe

13.CIHEHUAJIBHBIE YCJIOBHUSA AJs1 OBYYAIOIIUXCA C OI'PAHUYEH-
HBIMUA BO3MOXHOCTAMMU 310POBbsA

B ciny4yae He0OX0AMMOCTH, 00YYAIONIMMCS U3 YUCIIA JIUI] C OTPAaHUYECHHBIMU BO3MOYKHOCTSIMHU
3II0pOBbsI (IO 3asBJICHUIO OOYYAIOIIErOCs) MOTYT IMpEUIaratbCsi OJHU U3 CICIYIOIIUX BapUAHTOB
BOCTIPUATHS HHPOPMALIUHU C YUETOM MX HHIUBUAYATBHBIX MICUXO(PU3NIESCKUX OCOOCHHOCTEH:

— JUI JIUI] C HapyIICHUSIMH 3pCHUsS: B NedaTHOH (opme yBenmmueHHBIM mpudrom; B popme
AJIEKTPOHHOTO JJOKYMEHTa; B (hopMe aynuodaiiina (epeBoj yueOHbIX MaTepraioB B ayanodopmar); B
nevyaTHol ¢opMe Ha s3bIke bpaiiis; nHANBUIyTbHBIC KOHCYJIBTAIIMH C PUBJICUCHUEM TH(IOCYPIO-
MePEeBOTYMKA; MHUBH Iy IbHbIC 3aJIaHHS U KOHCYJIbTAIIHH;

— JUUIs1 JIUI] C HApYIICHUSIMH CJIyXa: B Ie4aTtHoi Gopme; B opMe 3JICKTPOHHOTO IOKYMEHTA; BH-
JleoMaTepuansl ¢ CyOTUTpaMU; MHIMBUyallbHbIE KOHCYJBTAIIMH C IPUBICYCHUEM CYPAONIEPEBOIIH-
Ka; UHIUBUIYyaJbHbIC 3aJJaHUs U KOHCYIIbTAIUY;

— JUISL JIWI] C HapyUICHUsIMH OTIOPHO-IBUTATEIBHOIO ammapaTa: B medatHoil dopme; B Gopme
AJIEKTPOHHOTO IOKYMEHTa; B (popme aynuodaiina; MHIUBUIyATbHBIC 3aIaHHS M KOHCYJIbTAIIUHU.

«B cnyuae neobxooumocmu ucnonvb308anus 8 yueOHOM npoyecce 4acmuyHoO/UCKIIOYUMENbHO
OUCMAHYUOHHBIX 00paA308amMenbHblX mexHoio02ull, opeanuzayus pabomet IIIC ¢ obyuarowumucs c
OB3 u uneanudamu npedycmampugaemcs 6 21eKmpoHHOU UHDOPMAYUOHHO-00PA308aMeNbHO Cpe-
oe ¢ yuemom ux UHOUBUOYAIbHbIX NCUXOPUIULECKUX 0COOEHHOCmel .

e

Paszpaborunk ' npodgeccop kadeapbl II.K.I'epmanoBny
(noonucw) (Oondrcnocmy) (®HO)
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