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MuHucTepcTBO HayKH U BhICIIero odpasoBanus PO

o o Dopma
VYIIbSHOBCKUI rOCYJapCTBEHHBIH YHUBEPCUTET

PaGouast IIporpaMma o JuCIuIlInHe «Dwusuka He(}bT}IHOI‘O W ra3oBOro miacra»

1. IEJIX " 3AJIAYU OCBOEHUA JTUCHUITJIMHBI
Ilenb ocBOeHUs AUCUHUILIMHDBI:
- 03HAKOMJIEHHUE CTYJICHTOB CO CBOMCTBAMHU ILIACTa M COBPEMEHHBIMU CIIOCOOAMU UX ONUCAHMS,

C SBJICHUSIMH MHOTO()a3HOCTH 1 MHOTOKOMIIOHEHTHOCTH IIACTa,

3aga4u 0CBOEHUS AUCHHMILINHBI:

- chopMupOBaTh MpeACTaBiIeHNE O (PU3NUECKUX U PUZUKO-TEXHOJOTMYECKUX CBOMCTBAX IjIa-
CTa, 0 1e(OpMAIIIOHHBIX, BOJTHOBBIX M TETIJIOBBIX MPOIIEccax B IJIACTE, O CBOMCTBAX IIACTOBBIX (ITtO-
UJI0B U (pa30BbIX MPEBPAILIECHUSAX YTIEBOIOPOIOB, O (PU3UKE MPOLIECCOB BHITECHEHUS U YBEIHMUEHUS
He(TeoT1auM IJ1acTOB.

W3ydyeHne MUCHMIUIMHBI MO3BOJUT OBJAJAETh HEOOXOAMMBIMU 3HAHUSIMH M YMEHUSIMH IpU-

MCHATH UX JIJI4 OCBOCHUSA MOCICAYIOINUX CIICHUAJIBHBIX JUCHHUIIINH.

2MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII:

JuctummmHa «Pu3nka He(TSHOTO ¥ ra30BOTO IJIACTa» OTHOCHTCS K BapHATHBHON YacTH

( mucummMHbI 0 BBIOOPY) biioka 1 — muctumuasl (Moaynu). OCHOBHBIMU TPeOOBAaHUSMH K BXO/I-
HBIM 3HAHUSM, YMCHHSM WM KOMIICTCHIUSIM CTYyIEHTa, HEOOXOJWMBIM Ui €€ W3YUCHHS SIBIISIOTCS
3HaHUSl (PU3HYECKUX U (PU3HKO-TEXHOJOTHUECKUX CBOMCTB IUIACTA, (PM3MUECKUX IMPOIIECCOB BHITEC-
HeHMsI HepTH W Tra3a ¥ yMEHHE NMPHUMEHSATh UX HAa NpakTuke. JlaHHas AMCIUIUIMHA YUTAeTCs Ha 4M
Kypce B 7-M cemecTpe M Oa3upyercss Ha CIEAYIOUIMX MPEAIMISCTBYIONMX AUCIHUILTNHAX: Mcropus
He(drerazoBoil oTpaciu, bypeHne HePTSIHBIX CKBaXUH. DJIEKTPONPUBOJ M DIIEKTPOOOOPYIOBaHUE
TEXHOJIOTUYECKUX 00BEKTOB HedTerazoBoii otpaciu, Hacocel u xomrpeccopsl, Pa3zpaboTka HedTs-
HBIX MecTopoxaeHuii, HedrenpomeicioBas reosorus, CkBaxuHHas 100b14a Hedtr, OO0opynoBaHue
1t 1o00brun HeTH, OOCITY)KUBAaHUE M PEMOHT CKBa)KHH..

PesynbTaThl OCBOCHUS JAUCIUILIMHBI OYAyT HEOOXOJUMBI ISl JalbHEHIIEero npoiecca oOydeHUs B
paMKax TMOATAaImHOTO (GOPMUPOBaHMS KOMIIETCHIIMH MPH W3YYECHUH CICAYIONUX JIUCUUIUIMH: AB-
TOMCAaTU3UPOBAaHHBIC CHCTEMbI OOCITY)XMBaHHE OOBEKTOB NOOBYM HEe(TH,OCIOKHEHHBIC YCIOBHS
pa3pabOTKU U IKCIUTyaTallui HEPTAHBIX MECTOPOKICHHIA.

3.IEPEYEHb IINIAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS IO JUCHUIIIMHE
MOAYJII0), COOTHECEHHBIX C IINTAHUPYEMBIMU PE3YJIbTATAMU OCBOE-
HUSI OBPA3OBATEJBLHOM ITPOT'PAMMBI

IIpouecc n3yyeHus AMCUUILUIMHBI HalpaBiieH Ha (JOPMHUPOBAHUE CIETYIOUINX KOMIIETEHIUN

Koa v HauMeHoBanue IlepeyeHb NIAHMPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 AUCLH-
peaiu3yeMoi Komie- IUIHHE (MOAYJII0), COOTHECEHHBIX ¢ HHAMKATOPAMM J10CTHKEH U
TEHIIUH KOMIIETeHIINH
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MuHucTepcTBO HayKH U BhICIIero odpasoBanus PO
VIbSHOBCKHI rOCy1apCTBEHHBIH YHUBEPCHTET

Dopma

PaGouast IIporpaMma o JuCIuIlInHe «Dwusuka He(}bT}IHOI‘O W ra3oBOro miacra»

IIK -6

CriocoGHOCTh OpraHu30-

BBIBaTh PabOTHI TIO 3a-
[IATE OT KOPPO3UHU BHYT-

PEHHHUX MOBEPXHOCTEN
obopynoBaHus HeTera-
30BOT0 KOMILIEKCA

3Harth: -IIPUHIUIIBI OITMCAHUS IIJIACTOBBIX CUCTEM

- pU3MKy TIPOIECCOB BBITECHEHUS He(PTH U rasza u npo-
LIECCOB  YBEIUYEHHMs YIII€BOJOPOAOOTIA4HM IUIACTA

YMeTh: -aHaIM3UPOBATh U IPUMEHSATH Ha MIPAKTUKE JAaHHbIE O PU-
3M4ECKUX CBOMCTBAX IUIACTOBBIX CUCTEM;

- paccUUTHIBaTh 3PPEKTUBHBIE CBOMCTBA MHOTO(a3HBIX, MHOTOKOM-
IMOHEHTHBIX TUTACTOBBIX CHCTEM;

Baaners: -MeTogaMu 3KCIEPUMEHTUPOBAHUSA U ONPENEICHUS
CTaHJapTHOTO Habopa (U3MIECKUX CBOMCTB ILIACTA;

- OLIEHKOM BJIMSIHUS F€0JIOTHYECKOrO CTPOEHUS IUIacTa Ha ero (gu-
3UYecKre U PU3UKO-TEXHOJOTHYECKHE CBOICTBA

4. OBIIAS TPYJOEMKOCTbH JUCHUIIJINHBI
4.1 O6beM TMCHMILIMHBI B 3a4eTHbIX eauHunax - 3 3E
4.2 00beM TMCUMILTHHBI M BUIbI y4eOHO# padoThl (B yacax):
¢opma o0yueHus - ouHasA

KonnyecTBo yacoB (dopma 0OydeHUs odHas )

.Bugpr yue6HO# paboThI Bcero no mia- B T.4. [0 CEMECTPAM
HY 7 -
KonraktHas padora obydaroierocs ¢ 54 54
npenojaBaTesieM B cooTBeTcTBUH ¢ YII
AyIUTOpPHBIE 3aHATHS: 54 54
- JIEKIIUU 18 18
- CEMHMHAPCKUE U MIPAKTUYCCKUEC 3aHATHUS 18 18
- mabopatopHbie pabOThI, MPAKTUKYMbI 18 18
CamocrostenbHas padoTta 54 54

dopma TEKyLIEro KOHTPOJS 3HAHUU U
KOHTPOJISI  CaMOCTOSITENIFHOW  paboThI:
TECTHPOBAHUE, KOHTP. paboTa, KOJUIO-
KBUYM, pedepar u mp. ( He MeHee IBYX
BH/IOB)

YeTHBIT Oo1poc

VYeTHBIT onpoc

Buner mpomMexxyTouyHOTo KOHTPOIIS (K- 3auer 3auer
3aMEH, 3a4eT)
Bcero 4acoB o TucHUILINHE 108 108
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MuHucTepcTBO HayKH U BhICIIero odpasoBanus PO Dopva
VYIIbSHOBCKUI rOCYJapCTBEHHBIH YHUBEPCUTET op
Pa6ouas mporpamma 1o gucnuiumHe «Pu3uKa HeQTSHOro ¥ ra30BOro IacTay»
«*B cuydae Heobxooumocmu ucnoJjvzoeapusi 6 yli€6HOM npoyecce yacmud-

HO/UCKIIOYUMENbHO OUCMAHYUOHHBIX 00pA308aMeNbHbIX MEXHOI02Ul 6 madauye yepes cieul yKazvl-
saemcs koauvecmeo uacos pabomul I1IC ¢ obyuarowumucs 0ns npogedeHus 3aHAmul 8 OUCMAaHyu-

OHHOM qbopmame C NPpUMEHEHUEM IJIEKMPOHHO2O 06yLl€Hu}l)),'

¢dopma o0yueHust - 0YHO - 3204HAS

Bry yaeGHOR paboTs! KoauvecTBo yacoB (popma 00yueHust 304HO-
aouyHas )
B T.4. 110 ceMecTpam
Bcero nmo miiany 8 -
KoHnTakTHas paboTa 00yJaromerocs ¢ 18 18
MpernojiaBaTesieM B cOOTBETCTBUH € Y1
AyIUTOpPHBIEC 3aHATHS: 18 18
-JIEKLIUHU 6 6
- CEMUHAPCKHUE W TPAKTUIECCKUAE 3aHATHS 6 6
- J1abopaToOpHBIE PAOOTHI, MPAKTUKYMBI 6 6
CamocrosTensHas padoTa 86 86
dopMa TEKyIIEro KOHTPOJS 3HAHWHM W | YCTHBIN OMpocC YcTHbII
KOHTPOJISI CaMOCTOSATENbHOU pPabOThI: Te- ompoc
CTHUpPOBaHUE, KOHTP. paboTa, KOJJIOKBUYM,
pedepar u nap. ( He MEHee ABYX BHIOB)
Buapl nmpomexxyTo4HOTO KOHTpOJsS (IK3a- 3auer 3auer
MEH, 3a4€T) (4) (4)
Bcero 4acoB o [ucHuILINHE 108 108
«*B  cayuae HeoOXOOUMOCMU — UCNONL30BAPUS 6  YYEeDHOM  npoyecce  4acmuy-

HO/UCKIIOUUMENbHO OUCMAHYUOHHBIX 00PA308aMENbHBIX MEXHOL02Ul 6 mabuye yepes cieul YKazvl-
saemcs Koauuecmso uacos pabomul I1IC ¢ obyuarowumucs 0ns npoeeoenust 3auamutl 8 OUCMAaHyu-
OHHOM hopmame ¢ NPUMEHEHUEM INEKMPOHHO2O OOYYEHUSLY,

(popma o0yuenusi — 3a0uHas

Bux yae6HOH paboTs! KoauvecTBo yacoB (popma o0yueHus 3a04-
Has )
B T.4. 110 CEMeCTpPaMm
Bcero no niany 5 .
KonTakTHas paboTta oOydarorierocs ¢ 14 14
Iperno/iaBaTesieM B cOoTBeTcTBUU ¢ YII
AyIUTOpPHBIE 3aHATHS: 14 14
-JIEKI[A U 6 6
- CEMUHAPCKUE U MPAKTUYECKUE 3aHATHS 4 4
- mabopaTopHble paboThl, MPAKTUKYMbI 4 4
CamocrostenbHas pabora 90 90
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MuHucTepcTBO HayKH U BhICIIero odpasoBanus PO
VYIIbSHOBCKUI rOCYJapCTBEHHBIH YHUBEPCUTET Popua
PaGouas IIporpaMma o JuCIuIlInHe «Dusuka HGCIJT}IHOI‘O M Ta30BOr0 1mjiacra»
@opMa TEKyIIEro KOHTPOJSA 3HAHUM W | YCTHBIN OmMpoc YcrHbiit
KOHTPOJISI CaMOCTOSITEIbHOM paboOThI: Te- OIpOC
CTUPOBaHUE, KOHTP. pab0Ta, KOJJIOKBUYM,
pedepar u np. ( He MeHee ABYX BUIOB)
Bunel npomexyTo4HOro KOHTpOJs (3K3a- 3auer 3auer
MEH, 3a4eT) 4 4)
Bcero yacoB nmo qucCHUNIAHE 108 108
«*B  cayuae HeoOXoOUMOCMU — UCNONbL308APUSL 6  YYeOHOM  npoyecce  4acmuy-

HO/UCKIIOYUMENbHO OUCMAHYUOHHBIX 00PA308aMENbHbIX MEXHOL02Ul 6 madauye yepes cileul yKazvl-
saemcs koauvecmso uacos pabomul IIIC ¢ obyuarowumucs 0ns nposedeHus 3aHAMul 8 OUCMAaHyu-
OHHOM hopmame ¢ NpUMeHeHUeM INEKMPOHHO20 OOYYEHULY,

4.3 Conep:xkaHue THCHUIUIMHBI (MoayJisi). PacnpenesieHne 4acoB mo TteMaM W BHAaM

y4eOHO# padoThI:

®opma 00yueHHs — OUHASA

HaszBanue u paznenos utem | Bceero Buabl yueOHbIX 3aHATHH
AyAUTOpPHBIE 3aHATHS 3aun- | Camocro
JIeK- npak- | Jgabopa- | THA ateabHas | Dop-
U THYe- TOp-Hasi | B MH- | padora Ma
cKHe 3a- | pabora | Tepak- TeK.
HATHSA, THB- KOH-
ceMHHap HOM TPOJIst
dpopme
Temal. Beeagenue B qucmu- 17 4 4 - 0 Ver-
mwirHy. CBOMCTBA U CTPYKTY- HBIH
pa HeTerazoBoro miacTa. onpoc
Tema 2. CocTaB 1 CBOWCTBa 17 2 2 - 9 Yer-
BHYTPUIIOPOBBIX KOMIIOHEHT HBII
He(dTerazoBoro miacTa» ompoc
Tema 3 ®a3oBbie CBOWCTBA 24 4 4 10 12 Yer-
YIJI€BOJOPOJHBIX CUCTEM. HBIN
ompoc
Tema 4. MonexynsipHo- 24 4 4 10 12 Ver-
IIOBEPXHOCTHBIE CBOMCTBA HBIN
MHOTO0(a3HOH MHOTOKOMIIO- OIpoc
HEHTHOMW CHUCTEMBI

®opma A
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MuHucTepcTBO HayKH U BhICIIero odpasoBanus PO

o o Dopma
VIIbSIHOB CKHI TOoCyNapCTBEHHbBIN YHUBEPCUTET
PaGouas IIporpaMma o JuCIuIlInHe «Dusuka HGCIJT}IHOI‘O M Ta30BOr0 1mjiacra»
Tema 5 ®usnueckre 0OCHOBBI 26 4 4 6 10 12 VYer-
BBITECHEHUSI HEPTH KOHCH- HBI
cara U rasa u3 nopucTou onpoc
cpenbl
Hroro 108 18 18 18 30 54
dopma 00yueHUs1 O0YHO— 3204HAS
HasBanwue n paznenoB utem | Beero Bujbl yueOHbIX 3aHATHIH
AyAUTOpPHBIE 3aHATHS 3ansa- | Camocro
JIeK- npak- | Jgabopa- | THHA ateabHas | Dop-
1107001 THYe- TOpHBbIe | B HH- | padora Ma
ckMe 3a- | pabdora | Tepak- TeK.
HATHSA, THUB- KOH-
ceMHHAap HOM TPOJIst
dbopme
Temal. Beenenue B quciu- 22 2 - - 20 Ver-
mirHy. CBOMCTBA U CTPYKTY- HBIH
pa HedTerazoBoro IJacra. oTpoc
CocTaB 1 CBOWCTBA BHYTPH-
MOPOBBIX KOMIIOHEHT HedTe-
ra3oBOrO IJIACTa»
Tema 2 ®a3zoBble cBOIICTBa
YTJIEBOJAOPOTHBIX CHCTEM. . 43 2 4 4 4 31 Yer-
MonekynsapHo- HBII
ITIOBEPXHOCTHBIE CBOMCTBA ompoc
MHOT0(a3HON MHOTOKOMIIO-
HEHTHOU CHUCTEMBI
Tema 3 ®uznvecKkue OCHOBBI 39 2 2 2 4 35 Ver-
BBITECHEHMS He(DTH KOHCH- HBI
caTa ¥ ra3a 13 HopucTou onpoc
cpenbl
4
3auer
Hroro 108 6 6 6 8 86

dopma 00yueHus1 — 3209HAS

HazBanue u pasaciioB U TEM

Bcero

Buabl y4eOHbIX 3aHATHIH

AyIHMTOPHBIC 3AaHATHS

\ 3ansn- \CaMOCTo

®opma A
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MuHucTepcTBO HayKH U BhICIIero odpasoBanus PO

o o Dopma
VIIbSIHOB CKHI TOoCyNapCTBEHHbBIN YHUBEPCUTET
PaGouas IIporpaMma o JuCIuIlInHe «Dusuka He(}bT}IHOI‘O M Ta30BOr0 1mjiacra»
JIeK- npak- | Jgadoopa- | Tus ateabHas | Dop-
107071 THYe- TOpPHBIE | B MH- | padora Ma
CcKHe 3a- | pa6ora | Tepak- TeK.
HATHS, THB- KOH-
ceMHUHAap HOW TPOJst
dhopme
Temal. Beenenne B quciu- 22 2 - - 20 Yer-
muHy. CBOWCTBA U CTPYKTY- HBIN
pa HedTerazoBoro IJacra. ompoc
CocTaB u cBOMCTBa BHYTpHU-
MMOPOBBIX KOMIIOHEHT HedTe-
ra30BOTO IJIACTa
Tema 2 da3zoBble cBOICTBA
YTIIEBOJAOPOTHBIX CHCTEM. . 43 2 2 4 4 35 Yer-
MonekynspHo- HBIN
ITOBEPXHOCTHBIE CBOMCTBA ompoc
MHOT0(a3HON MHOTOKOMIIO-
HEHTHOM CHUCTEMBI
Tema 3 dusnueckrue OCHOBEI 39 2 2 - 4 35 Ver-
BBITECHEHMs He(PTH KOHJCH- HBIH
cara M rasa u3 opucTou OIpoc
Cpelbl
4
3auer
Hroro 108 6 4 4 8 90

5. COJEPKAHUE JJMCHOUATIJIMHBI (MOTYJIST)

Temal. CBoiicTBa U CTPYKTYpPa HeTerasoporo mjiacra .
Benenue B nucturuinay. OCHOBHBIE TIOHATHUS U KIIACCU(UKAIUS TOPOJ IO MPOUCXOKACHHUIO.
[TonsiTre koyekTopa HeTH U raza u ux kiaccuduxanus. [Ipupoansie KouIeKTOpsl HEPTU U Ta3a U
ux Qusuyeckue cpoiicTBa. I'paHynoMerpuueckuil (MeXxaHM4eCKHii) cocTaB nopoi. PuiabTparMoHHas
crocobHocTh HedTerazoBoro miacta. [lopucrocts mnacta. IlpoHuIiaeMocTh 1IacrTa. JbHask MOBEPX-
HOCTh TopoJ miacta. KapbonatHocTs mopos miacta. HedrerazoBoI0HACKHIIIEHHOCTh KOJIJIEKTOPOB.

Koadduuuent BomonackimeHHoctu miacta .Kospounmuent HedreHachlmeHHOCTH Tuiacta MexaHu-
YECKHE CBOICTBA TOPHBIX NOPOJA. YIIPYrOCTh, IPOYHOCTh HA CXKATHE U Pa3pbIB, IIACTUYHOCTD. YIIpPY-
IM€ CBOMCTBA TFOpHBIX MOpoJ. IlmacTudHOCTs rOpHBIX MOpoA. CONpOTHBIEHHE T'OPHBIX MOPOJ NPU
pa3nuuHbIX Buaax aedopmanuu. HabyxaHue n pa3zMoKaHHe TIMHUCTBIX MOPOJ MOJ BO3/AEHCTBHEM
BoJbl. TepmMuueckue U IeKTpUyYeckre cBoicTBa MopoJ.. KoaduiueHt termnonpoBoaHoCTH DIek-
TPUUYECKHUE CBOMCTBA TOPHBIX MOPOA. YIEIBHOE JJIEKTPUUYECKOE CONPOTUBIIEHUE. .Y IENbHAs DIIEK-

TPOIMPOBOIUMOCTDH

Tema.2. CocTaB M CBOIiCTBAa BHYTPHUIIOPOBBIX KOMIIOHEHT He()Tera3oBoro miacra.

®opma A
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MuHucTepcTBO HayKH U BhICIIero odpasoBanus PO

o o Dopma
VYIIbSHOBCKUI rOCYJapCTBEHHBIH YHUBEPCUTET

PaGouast IIporpaMma o JuCIuIlInHe «Dwusuka He(}bT}IHOI‘O W ra3oBOro miacra»

CaoiicTBa HEePTSIHOI KOMIIOHEHTHI He(pTerazoBoro riacra. [IceBaomacTHIHbIC )KUAKOCTH U UX
CBOMCTBA /[MnaTaHTHBIC KUIKOCTH U UX CBOMCTBA. BA3KOynpyrue >kMAKOCTH U UX CBOMCTBA. THKCO-
TPOITHBIE JKUIKOCTH M UX CBoOMcTBa. CBOMCTBA ra3000pa3Holi KOMIIOHEHTHI HEPTETa30BOT0 IIIACTA.
Koadduuument pasrasuposanus .CBOKWCTBA BOJHON KOMIIOHEHTHI He(prerazoBoro miacra. MuHepaim-
3aus BoApl B iacte. ILnoTHOCTh turactoBbIX Bo Bszkocts Boabl TemnoBoe pacmmpenne Boasl Ko-
s unreHT cxumMaeMocT Boibl OOBEMHBIN KOA(PGUIIMEHT TUIACTOBOM BOJIBI. DJIEKTPOIIPOBOIHOCTD
IIJJACTOBBIX BOJ

Tema 3. ®a3o0Bble NpeBpalIeHUs YIJIEBOAOPOIHBIX CHCTEM .
. ®a3oBbI€ MPEBpALICHUS OJTHO-, IBYX 1 MHOTOKOMITOHEHTHBIX YIJI€BOAOPOAHBIX cucTeM. Da3oBbie
IIpEBpALICHUsI OJHOKOMIIOHEHTHBIX cUCTEM. Pa30BbI€ MPEBPAIICHUS IBYX U MHOTOKOMIIOHEHTHBIX
cucreM. [loBeaeHre OMHAPHBIX 1 MHOTOKOMITIOHEHTHBIX CMece
B KpUTH4eCcKoi obmacTu. @a30Bble N3MEHEHUS Fa30HEPTIHBIX CMecel IpU AABJIIEHUU U TEMIIepaType
HWKE KpUTHYECKHX.. 3aKoHbI JlanbTOHA 1 Payis.

Tema 4. MoJieKyJSIPHO-TIOBEPXHOCTHbIE CBOMCTBA MHOT0(pa3HOH MHOTOKOMIIO-
HEHTHOW CHCTeMBI

[Tonsatue MHOTO(})A3HON MHOTOKOMIIOHEHTHON CHCTeMBI. [[oBEpXHOCTHOE HATsHKEHUE HA Tpa-
Humax (a3 cucteMbl. .MexaHn3M B3aUMOJICHCTBHSI TUTACTOBBIX XKUIAKOCTEH U Ta30B ¢ nopojaamu.. [o-
BEPXHOCTHO-aKTHBHBIE BEIIECTBA U UX IPUMEHEHNE
Tema 5. @u3nyeckue 0CHOBbI BLITECHEHUSI He)TH KOHIEHCATA M ra3a U3 NMOPUCTOH
cpenasbl.

Hctounuku miactoBoit s3Heprun. Cuiibl, I€MCTBYIOIINE B 3aJI€KH. KECTKOBOIOHAIOPHBIN pe-
YKUM Ta30BbIX MECTOPOKIECHUH. ['a30HAMOPHEII pexxuM paboThI 3aeku. PexxuM pacTBOpEHHOTO ra3a.
I'paBuTanmonHslid pesxxum. [loBepXHOCTHBIC SBICHUS TPU (PUIBTPAITMH TIJIACTOBBIX KHIKOCTEH. 1
MpUYKHBI HapymieHus 3akoHa [lapcu.. OOmias cxema BbITECHEHUS U3 I1acTa He(pTH BOIOM U ra3oMm.
HedreoTnaua niuactoB npu pa3audHbIX YCIOBUAX IpeHUpoBaHus 3anexu. Koadduumuent nepreor-
Jauu 1iacta. Polib KamujuIIpHBIX MPOLIECCOB IPU BHITECHEHUU HE(DTH BOJION.U3 MMOPUCTHIX Cpel. 3a-
BHCHUMOCTH HE(PTEOTIa4H OT CKOPOCTH BBHITECHEHHS He(hTH BOJOH

JICKIMOHHBINH KypC MpEeIIoJiaracT CUCTEMAaTH3UPOBAHHOE H3JIOKEHUE OCHOBHBIX BOIIPOCOB
y4eOHOM TUCIUIUIMHBI U JIOJDKEH JaBaTh HauOombInuii 00beM nHpopManuu U obecnedynBarh Ooee
riIyOOKOe MOHUMaHKWE Y4eOHBIX BOIPOCOB IMPH 3HAYUTEIBHO MEHBIIMX 3aTpaTaXx BPEMEHHU, YeM ITO
TpeOyeTcsi OOJILIIMHCTBY CTYICHTOB Ha CAMOCTOSITEIIbHOE U3yYCHUE MaTepHala.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKUX 3AHATHUI.

Temal. CBolicTBa U cTPYKTYpa Hed)Tera3zoBoro mjiacra .
3AHATHE 1
®dopma npoBeNeHNUs - IPAKTUYECKOE 3aHATHE
Bonpocsl k Teme
1. OcHoBHbIE MOHATHUS U KIacCUPUKALMS TTOPOJI TIO TIPOUCXOXKICHHIO.

2. TlonsTHe KoJIeKTOpa HE(PTHU U ra3a U UX KIacCUPHUKaIUs.
3. TlpupopaHbie KOJIEKTOPHI He(TH U ra3a 1 ux (PU3NIECKUe CBONCTBA.

4. T'panynomerpuueckuii (MEXaHHUECKHIl) COCTaB MOPOI.
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@unbpTpaMoOHHAs CIIOCOOHOCTH HE(PTETra30BOro MIacTa.
ITopuctocts mnacra. [IpoHrIIaeMocTh MIACTa. JIbHAsI IOBEPXHOCTH OPO/] I1J1ACTA.

Kapb6onatHocTh nopo miacra.

© N o o

Hedrera3oBo10HACHIIIEHHOCTh KOJUIEKTOPOB. Ko pummeHT BoJOHACHIIIICHHOCTH IIacTa
.Koaddunment HereHaCHIIIEHHOCTH TI1acTa

9. MexaHn4YecKue CBOHCTBA TOPHBIX IOPOJ. YTIPYroCTh, MPOYHOCTH HA CKATHE U Pa3phIB, IJa-
CTUYHOCTh. YTIpYre cBOMCTBa TOpHbIX nopo . [ImactuuHocTs ropHsix nopos. ConpoTusie-

HUE TOPHBIX MOPOJ MPH pa3IMYHbIX BUaax Aepopmanuu. HabyxaHue u pazMoKkaHue riIMHU-
CTBIX ITOPO/J TIOJT BO3/IEUCTBUEM BOJBI.

10. Tepmuueckue U dNEKTPHUSCKHAE CBOMCTBA MOPO.. KOAPPHUITMEHT TEIIONMPOBOHOCTH DJICK-
TPUYECKHE CBOWCTBA TOPHBIX TIOPO. Y IENIEHOE AIIEKTPHUYECKOE COTIPOTHBIICHHE. . Y IeNTbHAS
AIIEKTPOITPOBOIUMOCTh

Tema.2. CocTaB M CBOMCTBA BHYTPHIIOPOBbIX KOMIIOHEHT He)Tera3oBoro 1miacra.

3AHSITHE 1
dopma MPOBEJAEHUS - MPAKTUYECKOE 3aAHITUE
Bonpocel k Teme
1. CaoiicTBa HE(PTSIHOW KOMITOHEHTHI HEPTETA30BOTO IJIACTA.
2. TlceBmommacTUYHBIC KUJIKOCTH M MX CBOMCTBA J(MIaTaHTHBIC )KUIKOCTH U UX CBOMCTBA.
Bsizkoynpyrue sKUIKOCTH U UX CBOMCTBA. TUKCOTPOITHBIE KUJIKOCTH U UX CBOMCTBA.
3. CpoiicTBa ra3000pa3Hoil KOMIIOHEHTHI HepTerazoporo miacta. KosddumnmeHt pasrasupo-
BaHUS .
4. CpoiicTBa BOJIHOI KOMIIOHEHTHI HETEra30BOro miacta. MuHepaiu3anusi BOJbI B ILUIACTE.
[TnotHOCTH MnacToBbIX BoA BszkocTs Boabl TerioBoe pacmpenue Boibl Kosddunment

cxuMaeMocTd BoAbl O0BEMHBIN KOAP(GUIIUEHT IIJIACTOBOM BOJIBI. DJIEKTPOIPOBOJTHOCTh
IUIACTOBBIX BOJI

*Tema 3. ®a3oBble NpeBpalleHUs1 YII€BOAOPOAHBIX CHCTEM .
3AHSATHE 1

dopma NpoBeACHUS - MPAKTUUECKOE 3aHATUE
Bomnpocsl k Teme

1.®a30BEIC MpeBpalICHUA OAHO-, IBYX U MHOTOKOMIIOHCHTHBIX YIJICBOAOPOJAHBIX CUCTCM.
2.DazoBnIc IpEBpaliCHHUA O THOKOMIIOHCHTHBIX CUCTCM.

3.Da3oBbIC MMpeBpallCHUA IBYX U MHOTOKOMIIOHCHTHBIX CUCTCM. IloBenenue 6I/IHapHBIX U MHOI'O-
KOMIIOHEHTHBIX CMECEH B KpHTquCKOﬁ 001acTH.

4.Da3oBble U3MEHEHUS ra30He(PTAHBIX cMecell PpH JaBIEHUH U TEMIIEPAType HUKE KPUTHUECKHX. .
3axons! JlanpTOoHA 1 Payns.

Tema 4. MoJieKyJIpHO-TIOBEPXHOCTHBIE CBOMCTBA MHOT0(pa3HOI MHOTOKOMIIOHEHTHOM
CHCTEMBI
3AHSATHE 1
dopma NpoBEeACHUS - IPAKTUYECKOE 3aHATUE
Bonpocs! k Teme
1.TTonatue MHOTO(]A3HON MHOTOKOMIOHEHTHOM CHCTEMBI.
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2.IloBepXHOCTHOE HATSKEHUE HA TPaHUIaX (a3 CHCTEMBI.
3..MexaHu3M B3auMOJIEHCTBUS IJIACTOBBIX KUJIKOCTEHN U Ia30B C OPOJAAMH..
4.110BepXHOCTHO-aKTHBHBIE BEILIECTBA U UX IIPUMEHEHUE
*Tema 5. @u3uvecKue 0OCHOBBI BbITECHeHUsI He(DTH KOHIeHCATa U ra3a U3 NOPHUCTOoi
cpeasl.
3AHSATHE 1
dopma NpoBEACHUS - IPAKTUIECKOE 3aHATHE
Bonpocsl k Teme
HcTOUHMKH IITaCTOBOM HEPTUH.
Cuibl, IEHCTBYIOININE B 3AJICKU.
JKecTKOoBOIOHAIIOPHBIN PEKUM Ia30BBIX MECTOPOKICHU.
lMazoHanopHbIN PeKUM PaOOTHI 3aJIEKH.
Pexxum pacTBOpE€HHOTO rasa.
['paBuTAaMOHHBIN PEXUM.
[ToBepxHOCTHBIE SIBIEHUS IPH (PUITBTPALIUU TUIACTOBBIX KUJIKOCTEH. M MPUUYMHBI HapyIlIe-
HUs 3aKkoHa [lapcw..
OO6mrast cxeMa BBITECHEHHSI M3 TUTacTa HEPTH BOJIOM M Ta30M.
9. HedteoTrnaya miacToB Mpy pa3IMYHBIX YCIOBUAX IPEHUPOBaHMS 3aiexu. Koaddurment
HedTeoTnauM maacTa. Posb KamuUISIpHBIX IPOLECCOB MTPH BHITECHEHUH HE(TH BOJIOM. U3
MTOPUCTBIX Cpell. 3aBUCUMOCTh He()TEOTIau OT CKOPOCTH BBITECHEHUS HE(TH BOJIOM

Nook~wdpE

©

[IpakTrueckne (CEeMUHAPCKUE 3aHSATHS) MPEICTABISIOT COOOW JeTaau3aluio JEKIIMOHHOTO
TEOPETUYECKOT0 MaTepuaa, MPOBOASTCS B LIEJIAX 3aKPEIUICHUs Kypca U 0XBAaThIBAIOT OCHOBHBIE pa3-
JeTIBI.

OcHoBHOM (OpMOY TIPOBEICHUSI CEMUHAPOB M MPAKTUUECKUX 3aHATUH SBISETCS 00CYXKICHUE
HauboJsee MpoOJEMHBIX U CIOXKHBIX BOIPOCOB MO OTAEIbHBIM TEMaM, a TaKXKe pellleHue 3a1ad 1 pas-
00p IpUMEPOB U CUTYAIlMil B ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH IpenoaaBaTens BXOAT: OKa3a-
HUE METOJMYECKON OMOIIM U KOHCYJIbTUPOBAHHUE CTYJICHTOB 110 COOTBETCTBYIOIINM TeMaM Kypca.

AKTHUBHOCTh Ha MPAKTUYECKUX (CEMUHAPCKUX) 3aHSATHUSX OIEHUBAETCS MO CIEAYIOUIUM KpH-
TepUsIM:

® OTBETHI HAa BOMPOCHI, MpeJiaraeMble MPero1aBaTeieM;

® y4acTHe B JUCKYCCHUSAX;

® BBINOJHEHHUE TPOEKTHBIX M UHBIX 3a[aHHIA;

®  acCHCTUPOBAHME MPEMOAABATEINIO B IPOBEICHUH 3aHATUM.
Jloksiaapl ¥ ONMOHUPOBAHKE JIOKJIAI0B MPOBEPSIOT CTENEHb BIAJACHUS TEOPETHUECKUM MaTepUATIOM,
a TaKKe KOPPEKTHOCTh M CTPOTOCTh PACCYKICHUIN

7. JABOPATOPHBIE PABOTBHI (JIABOPATOPHBIN IPAKTUKYM)

*JlabopaTopHasi padora Nel.Onpenenenne OTKpbITON IOPUCTOCTH TOPHOM MOPOIbI

[{enb pabOThI — HAYYUTHCS HA OIBITE OMPEAEIIATh 00bEM CBSI3aHHBIX TOPOBBIX KaHAJIOB,
oOecrieunBarOmUX (GUIBTPALMIO KHUJIKOCTH WU Ta3a.

CyIIHOCTh MET0/1a OTIpEeIeNIEHHUs] OTKPHITON MOPUCTOCTH 3aKIII0YAeTCsl B CPaBHEHUH Macc 00-
pa3La nopoJibl 10 U MOCIIE HACBIIIEHNS €TI0 KHUAKOCTBIO.

Pesynprart .[lo 3Ha4eHHIO MOTYYEHHOTO KOA(PPHUIIHEHTa JeNaloT BHIBOJI O BEIMYMHE TOPHCTO-
CTH UCCIIENYEMOMN TOPHOU MTOPOIBI.
*JlabopaTopHas padora Ne2.Onpenenenue mnotHocty xuakoctu (FOCT 3900 ).

[{enb pabOThI — HAYYUTHCS ONPENENATH INIOTHOCTh )KUIKOCTHU C IOMOIIBIO apEOMETpa.
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*JlabopaTopHasi padora Ne3.Onpeenenre NpoYHOCTH NIMHUCTBIX OPOJI IO HA0YXAaHUIO U pa3Mo-

KaHHUIO.
eJ1b pabOThI — OOHAPYKUTH Ha OIBITE H3MEHEHHUE MMPOYHOCTH TJIMHUCTBIX COCTABJISIOIINX TOP-
HBIX MTOPO/I MO/ BO3JACUCTBUEM PA3TUUHBIX KHIKOCTEH.
CyIlIHOCTh METOJIa 3aKJII0YAETCS B U3MEPEHUU 00bEMA U TPOYHOCTU 00PA3110B FOPHOM MOPOAbI
JI0 ¥ TIOCJI€ IOMEUIEHUSI UX B PA3JIMYHBIEC )KUJKOCTH. .

Pesynprar .I1o maHHBIM SKCTIEPUMEHTA JIENAIOT BBIBOJ] O CIIOCOOHOCTH MCCIIEyeMBIX 00pa3IoB
o0ecrieynBaTh MPOYHOCTh HE(TIHBIX CKBAXHH, a TAKXKE O CIIOCOOHOCTH OOeCIeunBaTh MPOHUIIAC-
MOCTb ITIOPUCTOM CPEMBI.

* JlabopaTopHas padora Ne4.OnpeneneHue kKapOOHATHOCTH TOPHOM MOPO/IBI.

[lenb paGoThl — 0OHAPYKUTH Ha OMBITE HAIMYME KapOOHATOB B FTOPHOM MOpPOJIE B MEepecueTe Ha

Ca COs.
CyIIHOCTh METO/Ia 3aKJII0YAETCS B XUMUUECKOM Pa3JIOkKEHUH COJIEH YyroJbHOM KHUCIOTHI C TOCe-
JYIOIUM U3MEpEeHHEM 00beMa BbIJIEIMBIIETOCS YTIEKUCIOTO ra3a B pe3yJibTaTe peaklnu.
Pesynbrart. [lo pe3ynpTaTam ombiTa JesaeTcsi BBIBOJ O COJIEp>KaHUU KapOOHATOB B TOPHOM MOPO/IE.
*JladopaTopHas padora NeS.Meto onpesiesieHns BOJOHACBIIIIEHHOCTH TOPHBIX TIOPOJI.

[{enb paboThl — 0OHAPYKUTH Ha OMBITE HATMYKME BOJbI B TOPHOM MOPO/JIE, YAEP)KUBAEMOM 3a
CYET KaNMUISIPHBIX CHIL.

CyIlIHOCTh METO/1a 3aKII0YAETCs B OTTOHE BOJIbI, HAXOAAIIEHCS B TOpaX FOPHOM MOPO/IbI, KO-
TOPYIO PEBAPUTEIHHO 3AJIMBAIOT 00E€3BOKEHHBIM U MPO(PUIBTPOBAHHBIM PACTBOPHUTEIIEM.
Pesynbrar. BomoHackIIeHHOCTh TOPHOM MTOPOIBI HAXOIAT MO COOTBETCTBYIOMIEH (popMmyrie
*JlabopaTopHasi padora Ne6.OnpeneneHne KHHEMaTHYECKON BA3KOCTH.

[{eab paGoOThI — 03HAKOMUTHCS C YCTPOMCTBOM TEPMOCTaTa, BUCKO3UMETPA, HAyYUThCA Ha
OTIBITE U3MEPSITh KHHEMATUYECKYIO BSI3KOCTh HEPTEIPOIYKTOB.

CyIIHOCTb OnpeieeHHs] KHHEMaTHUECKOH BA3KOCTH 3aKJIIOUAETCsl B U3MEPEHUH BPEMEHH HC-
TEYEHHsI OTpPeACTICHHOTO 00beMa UCTBITYEMO )KUIKOCTH Yepe3 KanUIIPHYIO TPYOKY BUCKO3HMET-
pa MoJ BIUSHUEM CUJIbI TSKECTH.

Pesynbrar. KunemMaTuieckyro BA3KOCTh V HCIBITYEMOr0 HETENPOIyKTa IIPH TeMIIepaType
BBIYHCIISIOT IO COOTBETCTBYIOMIEH (hopmyIie:

*JlaGopaTopHasi pa6ora Ne/. OnpeneneHue yCI0BHON BSI3KOCTH.

[{enb pabOTHI — 03HAKOMUTKCS C yCTpoCcTBOM BUcko3umeTrpa BY-200 (puc. 8) u TeXHUKOM H3-
MEpEHHUsI YCIIOBHO BS3KOCTH HEPTH.

CyIIHOCTh METO/Ia 3aKII0YaeTCs B ONPEIEICHUH OTHOLICHUSI BPEMEHU UCTEUEHUS UCTIBITYe-
Moro HedTenpoaykTa u3 Buckozumerpa BY-200 npu temmneparype UCIbITaHUS KO BPEMEHU UCTeue-
Hus 200 cM® mucTIITMpOoBaHHOM BobI Tpu TemnepaType 20 °C (BoaHOE YncIo).

Pesynprar Y Cci10BHYIO BA3KOCTh UCIBITYEMOIO PoAyKTa B °BY mo1cunThIBalOT MO COOTBET-
cTByMOIIEH hopmyre.
*JlaGopaTopuas padora Ne8. OnpeeseHnue BpeMEHHON U 00LIEH 5KECTKOCTH BOIBL.
[{enb paboThI — 0OHAPYKUTH Ha OTIBITE HAJIMYME B BOJIE COJIEH B BUJIE HOHOB.
CylIHOCTh MET0/1a 3aKII0UaeTcs B 00pa30BaHUU MPOYHOTO KOMITJIEKCHOTO COEIMHEHUS TPU-
noHa b ¢ noHaMu KanbIuUsA U MarHus.
Pesynbrar .I1o KOIM4eCTBEHHOMY COJIEP/KAHUIO B BOJIE HOHOB KaJIbLIUS U MarHus JeJaeTCs
BBIBO/JI O BPEMEHHOH U 00I11e )KeCTKOCTH BOJIBI.
*JlabopaTopHast padora Ne9. OnpeneneHne NOBEPXHOCTHOIO HATSKEHUS U IOBEPXHOCTHOMN
AKTUBHOCTH.
[{enb pabOTHI — OOHAPYKUTH Ha OMBITE MOBEPXHOCTHOE HANIPSHKEHNE U OTIPEAETUTH OBEPX-
HOCTHYIO aKTUBHOCTB JKUJIKOCTH Ha TpaHMIIe pasjena ¢as.
CyIIHOCTh METO/Ja 3aK/IF0YAETCS B U3MEPEHUH IOBEPXHOCTHOTO HATSHKEHMSI HA TPAHULIE pa3/elia
(a3 myTeM cyera Kameib B )KUIKOCTH, BHITYCKaeMON U3 KaMUIApa cTalarMoOMeTpa .

Pe3 YJIbTAT. IIo JAaHHBIM OIIbITA CTPOATCSA JIS BCECX U3YyUACMBbIX ITAB HU30TCPMBI ITOBCPXHOCT-
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HOTO HATSDKEHHS HA MUJUITMMETPOBOM Oymare, OTKIIaIbIBas Ha OCH a0CIMCC 3HAYCHUE KOHIICHTPALIUH,
a Ha OCH OPAMHAT-TIOBEPXHOCTHOE HaTsDKeHHUe. [1o yriy HakIoHa H30TepM ONpeeiseTcs IoBepX-
HOCTHOC HAaTAKCHHUE U NOBECPXHOCTHASA aKTUBHOCTD.

8 TEMATHUKA KYPCOBBIX, KOHTPOJIbHbIX PABOT,PE®EPATOB
Janublil BUJ padboThl He npexycmoTpeH Y11

9 MEPEYEHb BOITPOCOB K 3AYETY

OCHOBHBIC TTOHATHS U KJ'IaCCI/I(i)I/IKaIII/ISI nopoa mo nMpOrUCXOXKACHHUIO.

[TonsiTHe KOJUIEKTOpa HE(TH U raza u uX Kiaccudukamms.

w

[Ipupoansie KoyekTOphl HeYTU U raza u ux usnyeckue cBoiicTa. ['panyiomerpuueckuii (Me-
XaHUYECKUI) COCTaB TIOPOJI.

OubTpaloHHas CocOOHOCTh He(PTEra30BoOro IJacTa.
[Topucrocts muacra.

[TpornItaeMocTh macTa. JIbHast HOBEPXHOCTH ITOPO/] ITACTA.
KapGonaTHOCTB MOpOT IITACTA.

HedrerazoBomoHackImeHHOCTh KOJUIEKTOPOB.

© 0 N o o B

Koaddurment BogoHACHIIICHHOCTH TIJ1aCTa .

10. KoaddummenT HedTEHACHIIIIEHHOCTH TIIacTa

11. Mexanudeckue CBONCTBA TOPHBIX TTOPO/I.

12. Yupyrocts, IPOYHOCTH HA CXKATHUE U PA3PhIB, ITACTHYHOCTb.

13. Yopyrue cBoiCTBa TOPHBIX MTOPO/I.

14. TInacTUIHOCTh TOPHBIX MTOPOI.

15. ComnpoTuBieHHE TOPHBIX MOPOI MPH PA3IMYHBIX BHIAX AeHopMaIum.
16. HaOyxaHue ¥ pa3MOKaHHE TIIMHUCTBIX MOPO/T IO BO3ACHCTBUEM BOJIBI.
17. TepMudeckue 1 AMEKTPHUUECKHE CBOMCTBA MTOPO/I. .

18. KoadpumueHT TerionpoBoIHOCTH

19. DnexTpuyeckre cBOWCTBA TOPHBIX TOPO/I.

20. VYnenbHOE 3JIEKTPHUUECKOE COMPOTUBIICHUE.

21. Y nenbHast 3J1eKTPOIPOBOIUMOCTb.

22. CpoiicTBa He(TSIHON KOMIOHEHTHI HE()TEra30BOro miacTa.

23. TlceBnomnacTUYHbBIE )KUKOCTH U UX CBOMCTBA.

24. ]JlunataHTHBIE KUAKOCTH U X CBOWCTBA.

25. Bsskoynpyrue *UAKOCTH U UX CBOMCTBA.

26. TUKCOTpOIHBIE KUAKOCTH U UX CBOMCTBA.

27. CoiicTBa ra3000pa3Hoil KOMIIOHEHTH! HE(PTEra3oBoro IJacra.
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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.

KoaddummenT pasrazupoBanus .

CBoiicTBa BOJIHOM KOMITOHEHTHI HETETa30BOTO IJIACTA.

MuHepanu3anus BOJbI B IIJIACTE.

IImOTHOCTE IACTOBEIX BOJ

Bsizkocth BoAbBI

TennoBoe pacmmpeHne BObI

Koaddumuent cxxumaeMocT BoabI

O0BEMHBIN KOA(PPUITUEHT TIIIACTOBON BOJIBI.

DIEeKTPOIPOBOIHOCTH TUIACTOBBIX BO/I.

®dazoBbIe MPEBPAILCHUS OJHO-, IBYX © MHOTOKOMITOHEHTHBIX YTIIEBOJOPOHBIX CHCTEM.
dazoBbIe TPEBPAIICHUS OJHOKOMIIOHEHTHBIX CHCTEM.

®dazoBbIe MPEBPAIICHUS IBYX © MHOTOKOMIIOHEHTHBIX CHCTEM.

[ToBeneHne GMHAPHBIX 1 MHOTOKOMIIOHEHTHBIX CMECEH B KPUTHUYECKOM 00IacTH.

®da30BbIe U3MEHEHUS ra30HE(TAHBIX CMECEeU MPH JaBJICHUN U TEMIIEpAType HUKE KPUTHUYECKHX.
3akonsl JlaneroHa u Pays.

[Tonsatue MuOTO()a3HOI MHOTOKOMIIOHEHTHOM CHCTEMBI.
[ToBepxHOCTHOE HATSHKEHHE HA TpaHUIax (a3 CUCTEMBI.
.MexaHu3m B3auMOJEHCTBUS MIJIACTOBBIX )KUIKOCTEW U ra30B C MOPOJAMH.
[ToBEpXHOCTHO-aKTUBHBIE BENIECTBA U UX TPUMEHEHUE.
HcTouyHnkH 11acTOBOM SHEPTHUU.
Cwiibl, IEHCTBYIOIIUE B 3aJICHKHU.
2KecTKOBOIOHAMOPHBIN PEAKUM Ta30BbIX MECTOPOKICHUH.
["a3oHanmopHBIN PEKUM PAOOTHI 3aJIEHKH.
Pexum pactBopEHHOTO Ta3a.
I'paBUTAIIMOHHBIN PEXKUM.

[ToBepxHOCTHBIE sIBICHUS TPU (PUITBTPALIMU TUIACTOBBIX KUJIKOCTEH. M IPUYHHBI HAPYIICHUS 3a-
koHa [lapcu.

. O6H_[a$I CXEMa BLITCCHCHUA U3 I1J1aCTa Heq)TI/I BOJOM U Ta30M.

HedreoTnaua miacToB npu pa3inyHbIX YCIOBUAX ApeHUpoBaHUs 3aiexu. KospduuneHt ned-
TEOT/AauH IJIacTa.

Ponb KalMWJUTIPHBIX TPOUECCOB IIPHU BEITCCHCHHUN Heq)TI/I BOJIOM. M3 MOPUCTHIX CpC.

3aBHCHMOCTh HC(I)TGOTI[a‘H/I OT CKOPOCTH BBITCCHCHU Heq)TI/I BOJOH

10 CAMOCTOSATEJIBHASA PABOTA OBYUYAIOLIUXCSA

Coneprxanue, TpeOOBaHHUs, YCIOBUS U MOPATIOK OpPraHU3allUU CaMOCTOATEIbHOM paboThI 00y-

YJarmuxcsa ¢ yaeToM (I)OpMLI OGy‘IGHI/IH ONpCACIIAIIOTCA B COOTBCTCTBHUU C «ITonoxxenuem 00 opraHu-
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3alMU CaMOCTOSITEIbHOM PaboThl 00YJAIOUINXCS», YTBEPKACHHBIM Y4eHbIM coBeToM Yal'V (mpoTo-

koJ1 Ne8/268 ot 26.03.2019 1.).
dopma 00ydeHHS — QUHAS.

KOHJIEHCATa U ra3a u3 Io-
PUCTOM Cpeibl

oOecrnieyeHus JUCHUITIIIMHBI,
e IloaroroBka Kk ciaue dK3aMeHa

®opma
Buja camocTosiTeIbHOI padoThI KOHTPOJIs
(npopabomka yuebnozo mamepuana, pe- | Oobem | (nposepka
Ha3Banue pa3ieioB u TeM weHue 3adau, peghepam, 00OK1AO, KOH- B ya- peuieHus
MPpONbHAs paboma, n0020mMo8Ka K coave cax 3a0au, pe-
3auema, IK3ameHa u op.) ¢epama u
op.)
e IIpopaboTka y4eOHOTO MaTepHaa ¢ 4 YCTHBIH
Temal. Beenenne B myic- MCIIO0JIb30BaHUEM PECYPCOB yueOHO- 01Ipoc,
uumrHy. CBolicTBa U METOINYECKOTO U UHPOPMAITUOHHOTO 9K3aMeH
CTPYKTYpa HE(YTETA30BOIO | oGecrieueHHs TV CITATIIIAHEL,
nnacra. TToaroroBka k cmaue 3K3aMeHa
e IIpopaboTka yaeGHOr0 MaTepuaa ¢ 4 YCTHBIN
Tema 2. Cocras u cBoii- HCIIOJIb30BAaHUEM PECYPCOB YUeOHO- o1poc,
CTBA BHYTPHIIOPOBBIX METOMYECKOTO ¥ HH()HOPMAITMOHHOTO AK3aMEH
KOMIIOHEHT HedTeraso- oOecrieyeHnst JUCIUIUINHEL,
BOT'0 I1acTa» e JloaroroBKa K ciadue dK3aMeHa
e [IpopaboTka yueOHOTO MaTepHraa ¢ 10 YCTHBIN
Tema 3 ®a30Bble CBOI- | HCIIOIB30BAHHEM PECYPCOB yUEOHO- OIpoc,
CTBa YTJICBOJIOPOJHBIX CH- | METOJIUYECKOTO U MH(GOPMAITMOHHOTO 3K3aMCH
CTEM. obecreyeHust TUCIUIUINHBI;
e [loaroroBka k caaye sK3amMeHa
e IIpopaboTka yueGHOrO MaTepuaa ¢ 10 YCTHBIN
Tema 4. MoJiekyIpHO- | ycronp30BaHHEM PECYPCOB yIeOHO- orpoc,
TIOBEPXHOCTHBIC CBOMCTBA | \eroxuuecKoro u HHMOPMALMOHHOTO 9K3aMeH
MHOTO(a3HOW MHOTOKOM- | oGecrieyeHus JUCHUILINHEIL,
MIOHCHTHOW CHCTEMBI e JloaroroBka K ciaye 3K3aMeHa
e IIpopaboTka yueOHOTO MaTepuana ¢ 10 YCTHBIN
Tema 5 @usnyeckue oc- UCIIOJIb30BAaHUEM PECYPCOB y4eOHO- 01poc,
HOBBI BBITCCHCHISI HOQTH | \eToquduecKkoro u UHGOPMAITMOHHOTO 9K3aMCH

®opma A
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11.YYEBHO-METOAUYECKOE 1 TH®OPMAIIMUOHHOE OBECIIE‘IEHI/IE JUC-
IMUATITJIAHBI
a) CiHCOK peKoMeHyeMOoii IHTePaTyphbl

OCHOBHAA:

1. Konosainosa, JI. H. ®u3uka mnacra : yuebnoe nocobue / JI. H. Konopanosa, JI. M. 3unoBbeBa, T. K.
I'ykacsr. — Craspomons : CKOV, 2016. — 120 ¢. — Texer : anekTponHsi // JIaHs : 251€KTPOHHO-
6u6mMoTeunas cuctema. — URL: https:/e.lanbook.com/book/155112

2. ®usuka He(TIHOTO U Ta30BOTO IIACTa : yueHHOE mocobue / coctasurenu M. B. Koposkuw, H. 3.

, Ilynpxuna. — Tomck : ToMCKuii MOTATEXHUIECKHI ynuBepcutet, 2019. — 80 ¢. — ISBN 978-5-
4387-0866-7. — Texkcr : anextponHst // Lludpposoit obpasoBaTenbHbIA pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/96094.html e

3. Tanxun Banepwuii boprcosuy. @u3uka miacra : yueb. nocobue mns cnen. 130501 manpasn. 130500
"He¢rerasosoe neno" / I'ankun Banepuit Bopucosuy ; YBBTY. - YnesHoBCK, 2004. - 112 c.

Ok- 16 3Kk3.
JOMOJTHUTEIbHAS:

1. Tepmanosuu I1. K. JTaGopaTopHbIii npakTUKyM 0 (usuke mnacta : nocobue / Yal'V, UODBT, Kad
HedTeras. nena u cepBuca. - YibsHOBCK : YiI'Y, 2017. - 3ary. ¢ axpaHa. - SJIeKTPOH. TEKCTOBEIE
naH. (1 daitn : 675 KB). - Pexxum goctyma: 9bC Yal'V. - Teker : anextponHsIii. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/406

2. 3mob6uH, A. A. JIaGopaTopHBIif IpakTHKYM IO (H3UKE He(bTxHoro ¥ Ta30BOro IUIacTa : yyebHoe
noco6ue / A. A. 3m06uu, I, IT. Xmxusxk. - [epMs : [TepMckuii HallHOHANBHBIN HCCIET0BATENbCKHUIT
noJMTeXHU4Yeckuii yuusepcuret, 2017. - 187 c. - Kaura HaXOJIPITCS,( B npemuym-Bepcuu O5C IPR
BOOKS. - TekcT. - Bech cpok 0XpaHBI aBTOPCKOTO IIpaBa. - sneKTporIHLm OnexTpoH. aaH. (1
daitn). - URL: http://www.iprbookshop.ru/105477.html

3. Tleckos, A. B. ®u3uka He)TIHOTO U ra30BOTO IJIACTA : na60paTopHr>m npakTukyM / A. B. ITeckos. -
Camapa : Camapckuii rocyJapCTBEHHBIH TEXHHUECKHUH YHI/IBepCHTCT 9BC ACB, 2019.-60c. -
Knura Haxomutcs B npemuyM-Bepcud OBC IPR BOOKS. - TCKCT - lapanTHpOBaHHEIH CPOK
pasmemenus B OBC 10 20.09.2026 (aBTONpOIOHTaNHs). - SIEKTPOHHEIIA. - DNeKTpoH. AaH. (1 daiin)
- URL: http://www.iprbookshop.ru/111440.html

4. TumatynusoB II1. K. ®u3nka HeTIHOrO U ra30BOro IacTa : yueOHHUK AJII By30B IIO CIIell.
"TeXHOJIOTUs ¥ KOMILIEKCHAs MEXaHU3alysl pa3spaboTKy HEQTAHBIX U Ta30BEIX MECTOPOXACHHA" /
III. K. l'umatynunoB, A. U. llupkosckuit. - Usm.-crep. - MOCKBa Anmmc 2014.-311c.

JK- 5 3K3.
y4e0HO-MeTOqHYeCKAS:

1. Kysuenos B. A. ®usuka HeTAHOTO ¥ ra30BOTO IJIACTA : METOAHIECKHE YKA3aHUS K
CaMOCTOATENBHOM paboTe CTYAEeHTOB OakanaBpuara ouHoi GopMbl 06yuerus Hanpasnerus 21.03.0
«Hegrerasosoe geno» / Y'Y, UODBT, Kad. nedreras. rena 1 ceanca - 2019. - 3aru. ¢ skpaHa.
Heony6nukoBaHHEIH pecypc. - DIEKTPOH. TEKCTOBEIE AaH. (1 q)amx 357 Kb). - Pexwum focryna:
BOBC VnI'Y. - Tekcrt : anekTporHbit. - URL: http:/lib.ulsu. ru/MegaPro/Download/MObject/8460

CormnacoBaHo:

___ Benymmit cnenmanuct OOIT /__Yameesa A.D. - pt% / 2023r.____

(domxHOCTh pabOTHHKA Hay4HO OUONHOTEKH) (®Ho) (moxnuce) (nara)
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0) mporpaMMHoe ofecrneyeHHe ------

&) Hpodpeccuonaronme G Q@iinix, MRHOPMUGUORNO-CHPAGORNIRE CUCHICMD

L. DaeKkTponino-tHHIHOTEUHBIE CHCTEMbI:

1.1. mpposoii odpazosatenshpif pecype IPRsmart: anexrponHo-oudnmnoreynas cucrema :
caiit / Q00 Komuauuse A [Tu Ap Mejman, - Caparos, [2023]. ~URL:http/www.iprbookshop.ru.
— PesicHM Z10CTYna: IS 3aperucTpUP. TIONB30BATENCH, - TEKET | 2NMEKTPOHHbIH.

1.2. O6pazoparensuas muardopma FOPAWT ofpasoparentupii pecype, aneKTpomas
Gubanoreka : calit / 000 Dnexrponnoe ninarensersoclOPANTY. — Mocksa, [2023). - URL:
https:/furait.ru. — Pexun A0CTyna: A 3JaperucTpup. Nnoibsopartelei. - TekeT : 2n1exTponHblil.

1.3. KoncyneTanT Bpava, DncKTpoHHas MeannmHexas oubnnorexa :0a3a janHmx - cair /
000 «Briciuag  KOJIa  OPraHdlaniK ¢ YOpaeplenus  3apasooxpanenuen-KomMrrexcennii
meauuuincxuil koncantunre, — Mocksa, [2023). — URL: hups:/www.rosmedlib.ru. — Pexnm
AOCTYIA; JUIS 3aperHeTPHp. noak3osareieil. — Texer @ anekTpoHbI.

1.5. Bonbmas mejmumnexas 0udauoreka @ WEKTpoHHo-OudIHoTeYHAA cHeTeMa @ calT /
000 «Bykans. — Tonmek, [2023). — URL: https:fiwww.books-up.ruw/rw/library/ . — Peixenm goctyma:
JUIS 3aPEriucTPUp. NoJb3oparencii. — TeKeT | MIeKTPOHHBIE.

1.6. DBC Jlans:anexrponno-onduuoreunan cuerema : cair/ Q00 DBC «Jlawp», —Caskr-
Ierepdypr. [2023]. —-URL:https:/fe.lanbook.com, — Pemunm a0cryna: juiss  3aperucrpup.
nonp3oBatesiei. —TeKeT : MICKTPOHHbIH.

1.7. DBC Znanium.com:anekrponso-onbinorednas cucreMa @ caidr / QOO0 «3nauuymn. -
Mockea, [2023]. - URL: http://znanium.com . — Pe3knm J0CTYNA: JUTA 32PETrHCTPHP. MOJB30BaTeeH.
- TeKeT : 3/CKTPOHHBIH.

2. KoncyawranrThnoce [Dnexiponumii pecype]: cnpasousas npasosas cHerema. /O00
«Koncyaprant oy - Diexrpon. gai. - Mocksa :Kouncynsrantllmoc, [2023].

3.5a3b1 AAHHBIX IEPHOAHTCCKHX H3AAHMIT:

3.1. cLIBRARY.RU: wnayuuas snexkrpousas Ondimorexa : caiir [/ O0Q «Hayuunas
Dnexrponuas buGnuorexan. — Mockea, [2023]. — URL: http:/ffelibrary.ru. — Pexcim jloctyna @ s
ARTOPY3. NONBL30BATENCH. — TCKCT : 31CKTPOKHBIH

4. MegepanbHas rocysapereesHas uadopmanHonuas cucerema «Hanmonanbnas
eKTponnan Gubanorekay: snexrponnas GudnuoTexa: caiit / ®I'BY PI'b. — Mocksa, [2023]. -
URL:https://106.pp. — Pexcum octyna: ans nosbsoparencit nayusoii GuGivorexkun, —Teker -
MEKTPOHHDBIH,

5. Poceniickoe obpazopansie: geaepansupii nopran / yupexurens LAY «OULTO». —
URL: httpz/fwww.eduru. — TekeT @ 21¢KTpOHHbIE,

6. Jaexrponnasi oubamoreunan cucerema Yal'y @ moavas «Duexrponnas Oubanorexar
ABHUC Mera-TTIPO / 000 «[lara Dkenpecen. — URL:htip:/lib.ulsura/MegaPro/Web. — Pemnm
JIOCTY A SUIR NOAL30BaTeNel HayyHOH GubnsoTeku. — TekeT ! AMeKTponIbIA.

' = 2
/MW 0/}0/9 A lcepeeT Bl A fﬁ/% /-4,7 ﬁ_’f’ a@q%’,
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12. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIUIIJINHbI

Aynutopun Ui NPOBEACHUS JICKIUH U CEMUHAPCKUX 3aHATUH, IS IPOBEICHUS TEKYLIETO
KOHTPOJISL ¥ ITIPOMEKYTOYHOM aTTECTAllMH, TPYNIIOBBIX U UHIAMBUyaIbHbIX KOHCYJIbTALIUN.

AyIMTOpPUH YKOMILUIEKTOBAHBI CIICIUATU3UPOBAHHON MeOenblo, yueOHOU IOCKOW. AyIUTOpHH
JUTSL TIPOBENICHHSI JIGKIUH 00OpyIOBaHbI MYJIBTHUMEIHIHBIM OOOpYZOBAaHUEM ISl MPEIOCTABICHUS
uHbopMaUK OOJBIION aAyTUTOPHH. AYTUTOPHH ISl MPAKTHUECKUX 3aHATUH YKOMILJIEKTOBAaHBI Ma-
KeTaMu u oOpasznamu obopynoBanus. [loMemenus i caMOCTOSTEIbHOW pabOTHl OCHAIIEHBI KOM-
MBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO TIOJKITIOUEHHS K ceTh «MHTepHeT» 1 o0ecrieyeHneM J10CTy-
Ia K 3JIEKTPOHHON MH(POpMaLIMOHHO-00pa30BaTeNIbHOM cpejie, SIEKTPOHHO-OUOINOTEYHOH cucTeMe

13.CHEHUAJIBHBIE YCJIOBUS JJIsA OBYYAIOIIUXCSA C OI'PAHUYEH-
HbIMHA BO3MOKHOCTAMMU 310POBbA

B cinyuae HeoO6xoauMocTH, 00yJaroOmIMMCs U3 YKCIA JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
30pPOBBs (IO 3asBJICHUIO OOYYArOMIETOCS) MOTYT MIpeajaratbCsi OJHU U3 CICAYIONIUX BapHAHTOB
BOCIPUATHS HH(GOPMALIUU C YUETOM MX UHAWBHIYyaTbHBIX ICUXO(PU3UYECKUX 0COOEHHOCTEH:

— JUISL JIUI] ¢ HapyLIEHUSIMU 3PEHHUS: B MedaTHOM (opMe yBelIHMueHHBIM mpudrom; B popme
ANIEKTPOHHOTO JIOKyMeHTa; B hopme ayaunodaiisia (mepeBoj yaeOHbIX MaTEepHaIOB B ayauodopmar); B
nedaTHo! popMe Ha si3bike bpaiinis; nHAMBHyalIbHbIE KOHCYIbTALMHU C IIPUBJICUCHUEM TU(IIOCYPO-
NepEeBOAUNKA; MHUBHIyaIbHbIE 3a/laHNsI U KOHCYJIbTAlUH;

— JUISL JIUI] C HapYIIEHUSMU CIIyXa: B IEYaTHOH Gopme; B hopMe 3IIEKTPOHHOTO JOKYMEHTA; BH -
JieoMaTepHraisl ¢ CyOTUTpaMM; MHAWBUIYyaJIbHbIE KOHCYJIbTAllUK C MPUBJICYEHUEM CYpAONEPEBOAUM-
Ka; MHIMBUAYaJIbHbIE 3aJJaHUs U KOHCYJIbTALlUY;

— JUIA JIML ¢ HapyLIEeHUs MM OIOPHO-JBUTaTEJILHOIO ammapara: B IedaTHoH Qopme; B dopme
3JIEKTPOHHOI'O IOKyMEHTa; B (hopMme aynuodaiina; MHANBUIYAIbHbIE 3aJaHUS U KOHCYJIbTALlUH.

«B cryuae neobxooumocmu UCNOIL308AHUSL 8 YUEOHOM NpoYecce YaCmMUYHO/UCKIIOYUMETbHO
OUCMAHYUOHHBIX 00PA308aMENbHBIX MexHoI02ull, opeanuzayus pabomel IIIC ¢ obyyarowumucs ¢
OB3 u unsanudamu npedycmampusaemcs 6 371eKmpOHHOU UHPOPMAYUOHHO-00PA308aMENbHOLL Cpe-
0e ¢ yuemom ux UHOUBUOYATbHbIX NCUXOPDUIULECKUX 0CODEHHOCMElL).

Pa3zpaboTunk A0LEHT Kadeapbl B.A.Ky3neunosn
(noonuco) (OondcHocms) (®HO)
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