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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucuuruinHa «Pu3uka HeQTSHOTO M Ta30BOrO IJIacTa» BXOAUT B IporpaMMmy OakaiaBpuaTa
«Pa3paboTka He()TSHBIX U Ta30BBIX MECTOPOXKACHUH, TPAHCIIOPTHPOBKA, XpaHEHHE U repepadoTka
Hedtu ¥ raza» nmo HampasieHuto 21.03.01 «HedrerazoBoe nemo» m mszydaercs B 3 cemecTpe 2
Kypca. [ucnummuny peammsyer Kadenpa Henmpononbs3oBaHus U HeTEra3oBoro Jena.
JucruniauHa cocTouT u3 14 pasnmenoB w 28 TeM W HampaBlieHa Ha HM3y4YeHHE (PU3HYECKUX U
(U3NKO-TEXHOJIIOTUYECKUX CBOWCTB IUIACTA, IIacTa Kak MHOro(a3sHOH MHOTOKOMIIOHEHTHOM
CHCTEMbl, OCHOBHBIX CBOMCTB IIIACTOBBIX (DJIFOMIOB; BIIUSHHS TI'€OJOIMYECKHX (aKTOpPOB Ha
¢usnveckue W (UIUKO-TEXHOJIIOTUYECKHWE CBOWCTBA IUIACTA, OCHOBHBIX (PUIBTPAIIHOHHO-
€MKOCTHBIX CBOMCTB I1acTa, GU3UKU 1e(hOpMALMOHHBIX IIPOLIECCOB B IUIACTE, (PU3MKU BOJIHOBBIX
MPOIIECCOB B TUIACTE, (PM3UKHU IMPOIECCOB BBHITECHEHUS HE(TH W ra3a W MPOLECCOB YBEIMUYCHHS
yIJI€BOAOPOAOOTIauH IJIACTA.

[lenbro OCBOEHMS TUCLUILIMHBI SBJISETCS O3HAKOMJIEHHE CTYJEHTOB CO CBOICTBaMHM IljIacTa
U COBPEMEHHBIMH  CIIOCOOAMHM HUX  ONHCaHMs, C  SABJICHUSIMH  MHOro(a3HOCTH MU
MHOTOKOMIIOHEHTHOCTH IUIacTa, Cc(OpMUPOBATH TPEACTaBICHHE O (GU3NYECKUX H  (PHU3HUKO-
TEXHOJIOTHYECKHUX CBOMCTBAX IIACTA, O J€(POPMALMOHHBIX, BOJHOBBIX M TEIUIOBBIX MpoOLEeccax B
IUTaCTe, O CBOMCTBAX IUIACTOBBIX (MIFOMIOB U (ha30BBIX MPEBPALICHUSAX YTIIEBOIOPOJIOB, O (hH3HKe
IIPOLIECCOB BBITECHEHUS U yBEJIUYEHUS HE()TEOTIauu IJIacTOB.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVINHDI

OcBoenne aucuuiuiHbl «@Pu3uKa HEPTAHONO M Ta30BOT0 IUIACTa» HANpaBIEHO Ha
(bopmupoBaHKE Yy 00yHarOIINXCS CIEAYIONIMX KOMITETCHIUH (YaCTH KOMITETEHIINN )

Tabnuya 2.1. Ilepeuenv komnemenyuil, Popmupyemvix y 00yYAOWUXC NPU O0CBOEHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTIUHDL)

I/IHI[P[KaTOp])l JOCTHIKCHUS KOMIICTCHIUHN

Iudp Komnerenuus o
(B paMKax JaHHOUW NUCUUTUIMHBI)

OIIK-1.1 3naet METOBI U TEXHOJIOTUH (B TOM YHCIIE
WHHOBAI[MOHHbIC) Pa3BUTHS B 00JacT He(TEra3oBoro mena;
HAYYHO-METOIUYECKOE 0OecTeueHre IpoPeCCHOHATBHOM
JIeSATENBHOCTH, TPUHIIUITBI TPOGECCHOHATBHON ITHKH;

OIIK-1.2 YMmeeT ocyliecTBIATh UCCIEN0BATENBCKYIO AESITENbHOCTD
0 pa3paboOTKe W BHEAPCHUIO HHHOBAIIMOHHBIX TEXHOJIOTHI B
o0acTi He(TEra30BOrO JIeia; pa3padaTeBaTh MPOTPAMMBI
MOHHUTOPHHTA U OLEHKH PE3yIbTATOB peaTu3aliu
po¢eCCHOHANTBHON NesTeTbHOCTH; pa3pabaThIBaTh
MHPOPMAIIMOHHO — METOIUYECKUE MAaTEpUANTBI B 00J1aCTH

Crioco0eH penrate 3a/1a4H,
OTHOCSIIMECS K

npodeccoHaNIbLHON .

podecCHOHANBHON NesITeIbHOCTH; UCII0Ib30BaTh

JIESITEIbHOCTH, IPUMEHSISI METO/IbI N

OIIK-1 D (byHmaMeHTanbHbIE 3HAHUS TPO(HECCUOHATHLHON AESITENLHOCTH IS
P ’ pelieHns KOHKPETHBIX 3a/1a4 He)Tera3oBOTro MPOU3BOJICTBRA;
MaTeMaTHYeCKOro aHAJIN3a,
OIIK-1.3 Bnaneer HaBBIKaMU (H3UYECKOTO U IPOTPAMMHOTO
€CTEeCTBEHHOHAYYHBIC U
MOJIETTUPOBAHUS OTJENBHBIX ()parMEeHTOB MpoIiecca BEIOopa
00IIenH)KeHEPHBIC 3HAHUS .

ONTUMAIIFHOTO BapUaHTa JJIsl KOHKPETHBIX YCIIOBHIA, HABBIKAMU
aHaNM3a MPUYUH CHUYKEHHSI KaueCTBa TEXHOJOTHYECKUX MPOLIECCOB
U mpeaaraet 3pQeKTHBHBIC CIOCOOBI MOBHIIICHHS Ka4ecTBa
MPOU3BOJICTBA PA0OT P BBHIMOIHEHUHN PA3THIHBIX
TEXHOJIOTHYECKUX ONEPalnii; HABBIKAMH UCTIOIb30BaHUS
COBPEMCHHBIX HHCTPYMEHTOB U METOJIOB IUTAHUPOBAHHS U
KOHTPOJISI POEKTOB, CBSA3aHHBIX C OCIOKHEHUSIMH,
BO3HUKAIOIIMMHU TIPH ITPOU3BOJICTBE padoT;

Cnocoben npoBoauts u3Mepernst |OITK-4.1 3HaeT TEXHONIOTHIO TIPOBEACHHS TUTTOBBIX

OITK-4 1 HaOmroieHYsI, 00pabaThIBaTh M |IKCIIEPUMEHTOB Ha CTAHJAPTHOM O00OPYJIOBAaHHUH B JabOpaTOpun U

MpEACTaBIIATh Ha IMMPOU3BOJICTBE; KOMIIJIIEKC COBPEMECHHBIX METO/I0B O6pa6OTKI/I
OKCICPUMEHTAJIbHBIC NTAHHBIC PEIYIBTATOB Hay'-IHO-HCCHCHOB&TCHBCKOﬁ, HpaKTquCKOﬁ




I/IH}II/IKaTOPLI JOCTHIKCHHUSI KOMIIETCHIINHN

Mudp Komnerennus N
(B pamMKax JaHHOW TUCIUILIHHEI)
TEXHUYECKOH NesTeTbHOCTH C UCIOIb30BAHUEM UMEIOIIEToCs
00opynoBaHust, IPHOOPOB M MAaTEPUAJIOB;
OIIK-4.2 YMmeeT caMOCTOSITENbHO UCKATh, aHAIM3UPOBATh U
0TOMpaTh HEOOXOAUMYIO HH(OPMALIMIO, OPTaHU30BHIBATH,
npeoOpa3oBbIBaTh, COXPAHSITH U IIEpeiaBaTh €€; aHAIN3UPOBATh
BHYTPEHHIOIO JIOTHKY HAay9JHOTO 3HaHMUS; 00O0OCHOBBIBAThH CBOIO
MHPOBO33PEHUECKYIO M COLHAIBHYIO TIO3UINI0 ¥ IPUMEHSTh
nproOpeTeHHbIe 3HAHUS B 00JIaCTSX, HE CBA3aHHBIX C
npodeccHoHANBHOM NeITeNFHOCTEIO; OLICHUBATH MHHOBAIIMOHHBIC
PHCKH; COTIOCTABIIATh U 00pabaThIBaTh Pe3yabTaThl HAYTHO-
HCCIIEI0BATEIbCKON NESTENBHOCTH, HCIONbB3YsI CTAHAAPTHOE
o0opynoBanue, MPUOOPHI U MaTEPHAIIBI;
OIIK-4.3 Bnaneet TeXHUKON 3KCIIEPUMEHTHUPOBAHUS C
UCTIONb30BaHUEM MAaKETOB IPOrPaMM; OCHOBHBIMU HAINIPAaBICHUSIMU
Pa3BUTHUSI MTHHOBALMOHHBIX TEXHOJIOTHII B He()Tera30BOH OTpaciy;
HaBbIKAMHU pa3pab0TKX MHHOBAIIMOHHBIX MOAXO00B B KOHKPETHBIX
TEXHOJIOTHAX ¢ oMoIpi0 APM;
ITK-1.1 3naet ¢pyHaamMeHTATbHbIEC TIOHITHS B 00JIACTH T€0JIOTHH
MECTOPOXXKICHUH HEYTH 1 ra3a, METOIUKH IPOTHO3UPOBAHHUS,
MIOMCKOB ¥ Pa3BEAKH MECTOPOXKACHHUH TTOJIE3HBIX HCKOIAEMBIX;
HOPMAaTHBHBIC ¥ METOAMYIECKNE JOKYMEHTHI B 00J1aCTH JOOBIYN
Cl0cOBeH HCMONL30BATE YTJIEBOJOPO/IOB U pa3paboTKN MECTOPOKACHUH HEPTH U raza;
[IK-1.2 YMmeeT ucnosib30BaTh TEOPETUUECKHUE 3HAHNUS U TOPHO-
TEOpETHYECKHE 3HAHUS IPU
BLITIONHCHUH MPOH3BOJICTBCHHBIX, re0JIOTMYECKy0 HH()OPMALIUIO JUIS BHITTOJTHEHUS
K-1 TEXHONOTHUCCKUX W HHIKCHEDHbIX HpOI/I3BOJICTB?IL.IHLIX, TEXHOJIOTUYECKHX U MHKEHEPHBIX
HCCIeIOBAHMIE B OGNACTH MCCIIeI0BAHUH; IPUMCHATE 3HAHUS HOPMATHBHBIX H METOIMECKIX
JIOKYMEHTOB JIJIs1 OLIGHKH MECTOPOXKJICHUH HeQTH U Ta3a;
TE0JIOTHH U Pa3pabOTKU
MeCTOpOsK/ICHHH HodyTH 1 rasa I1K-1.3 BnaneeT TeopeTH4ecKUMU 3HAHUAMHU, METOJJaMU }
uccie0BaHus Help B cdepe pa3paboTKU MECTOPOXKICHUI HePTH U
ra3a; HaBbIKaMH JUTS BHITIOTHEHHUS IIPOU3BOJICTBEHHBIX,
TEXHOJIOTHUECKUX U MH)KEHEPHBIX MCCIICTOBAHUH B 00IaCTH
JIOOBIYM YTIIEBOJOPOIOB, Pa3pabOTKH MECTOPOXKACHUH HEDTH 1
rasa;
[IK-12.1 3HaeT pernaMeHTbl, NOJI0KEHUS, HHCTPYKIUH U
CrnocoGeH cocTaBIIsATh BCE BUABI | CTaHIAPTHl OpPraHU3ali, HOPMBI ¥ IIpaBHiIa 0popMIICHHS
OTYETOB TI0 pe3ybTaTam JIOKyMEHTAIIMX ¥ OTYETHOCTH B 00J1aCTH pa3paboTKu
KOMIUIEKCHBIX (F€0JIOTHYECKUX, |MECTOPOXKAeHHH He(TH U ra3a, TPaHCIIOPTHPOBKE U IiepepaboTKe
reopu3nUecKux, HedTH 1 raza;
IK-12 THIPOANHAMHYECKHX) [TK-12.2 Ymeer cobupaTh HHGOpPMALIUIO U TOTOBUTH
HCCIIEIOBaHUN M IPOBEPOK MPH  |MH(GOPMAIIMOHHBIE OTYETHI I CBOJHBIX OTYETOB OpPraHU3aIUH;
paspabotke mectopoxkaenuii  |[1K-12.3 Bnaneet HaBpIkaMH COCTABIIEHHUSI CBOJTHOTO OTYETa
HeTH ¥ ra3a, TPAaHCIIOPTUPOBKE | BBIIOJHEHUS] MEPOIIPUATHHI 110 UCCIIEJOBAHHSM MIPH pa3padoTKe
u riepepaboTke HehTH M ra3a  |MECTOPOXKICHNWH HETH U ra3a, TPAHCIIOPTUPOBKE U MepepadoTKe
He(TH U rasa,
[TK-2.1 3raeT 6a30BBIE METO/IBI T€OJIOTO-TIPOMBIIIIICHHOW OIIEHKA
Cnoco6eH BbIOUpaThH MECTOPOXKICHUH HE(TH M ra3a; METOABI IPOMBIIIICHHOH 1
TEXHUYECKHE CPEIICTBA IS reoJioro-3koHoMu4eckoit oreHku (I'20) HOBBIX
pemeHus reoJ0ropas3BeJOYHbIX IPOEKTOB C yUETOM BCEX
o0rrenpoeccHOHaNBHBIX 334a4, |HEOIPEAeIEHHOCTE!H U PUCKOB UX PEATH3aALNH; TEXHHIECKYIO
OCYILECTBIISATH MOATOTOBKY XapaKTepUCTHKY MPUOOPOB, NCTIONB3YEMBIX IPH PEIICHUH 3a/1a4
MPEIOKEHUH TI0 TEXHUKO-TEXHOJIOTHIECKOTO COTPOBOXKICHHUS pa3paboTKH
JIOTIOTHUTEIBHBIM ITPOMBICIIOBBIM |MECTOPOXKICHHH HEQTH U ra3a, TPAHCIOPTHPOBKH U IepepaboTKH
I1K-2 HUCCIEIOBAHUSIMU U He()TH U ra3a;

OCYILECTBIIATH KOHTPOJIb 32 MX
IIPUMEHEHUEM, OCYILECTBIIATh
TE€XHUKO-TEXHOJIOTUUECKOE
COIIPOBOXKJCHUE Pa3pabOTKH
MECTOPOXKJICHUH HeTH 1 rasa,
TPaHCIIOPTHPOBKH U IEPEPaOOTKH
He(TH U ra3a

[1K-2.2 YMmeeT npuMeHATs HOBBIE METOMBI T€0JI0T0-
MPOMBIIIJICHHON OLIEHKH MECTOPOXK/ICHUH HEPTH U Ta3a;
OTIPEIETIATh IPOTHO3HBIE PECYPCHI M BEPOSITHOCTH OOHApYKEHUS
3aJIeXKH, ee JOOBIYHOT0 NMOTeHIINANa; MPOBOANTD TUIAHUPOBAHUE 1
OLICHKY MH(PACTPYKTYPHBIX PEIICHUH; ONpe/ieIeHHE 3aTpaT Ha
OTKpBITHE U pa3paboTKy MECTOPOXKJICHHUS; BEIOUpATh
PanMOHATBHBIN KOMIUIEKC TEXHHIECKHUX CPE/ICTB, TPUMEHIEMBIX
IIPY IPOBEICHIH TEXHUKO-TEXHOJIOTHIECKOT'O COMTPOBOKACHUS




I/IH}II/IKaTOPLI JOCTHIKCHHUSI KOMIIETCHIINHN

Mudp Komnerennus N
(B pamMKax JaHHOW TUCIUILIHHEI)

pa3paboTKN MECTOPOXKICHUH HETH U Ta3a, TPaHCIIOPTUPOBKH U
nepepabOTKH HETH U Ta3a;

[1K-2.3 Bnaneet HOBBIMHM METOJaMH ITPOMBIIUICHHONW OLEHKH
MECTOPOXKICHUH HE(QTH 1 ra3za; HOBBIMU METOAAMH ONTHMHU3ALMS
WHCTPYMEHTOB, UCIIOJIb3YEMBIX B HACTOSIIEE BPEMS TIPH
BeInosiHeHHH [ D0, ¥ HHTEerpanys ux B €IUHBIN POLECC;
CIIOCOOHOCTBIO BEIOMPATh TEXHUYECKUE CPEICTBA IS PeIICHUS
o0menpohecCHOHANBHBIX 33/1a4 M OCYIIECTBIATH KOHTPOJIb HX
NPUMEHEHHUS B IIPOLIECCE TEXHUKO-TEXHOIOTHYECKOTO
COTIPOBOKICHNUS pa3pabOTKH MECTOPOXKACHNH He()TH U Ta3a,
TPaHCHOPTHPOBKH U IepepaboTKH HE(TH U raza;

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

JucuuiuinHa «Pu3uka HeQTIHOIO U ra30BOT0 IUIACTa» OTHOCHUTCS K 00s3aTENbHON 4acTu
6moka 1 «/lucuummuae! (MOTyI TN )» 00pa30BaTeIbHON MPOTrPaMMBbI BBICIIETO 00pa30BaHUs.

B pamkax o0pa3zoBaTesbHOM NpOrpamMmbl BBICIIETO OOpa30BaHUS OOYYAIOIIMECS TaKXKe
OCBaMBAIOT JIpyrMe€ JMCLUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIME  JIOCTUKEHHUIO
3aIUTAaHUPOBAHHBIX PE3YJBTATOB OCBOCHUS IUCHHMIUIMHBI «Du3uka HEPTIHOTO W Tra30BOTO
I1acTay.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrowux oOocmudiceHuro
3aNIAHUPOBAHHBIX Pe3YIbMAaAmo8 0C80EeHUS OUCYUNTIUHB]

HpeamecrBylomue Hocaenyrwomue
Mudg Haumenosanue anczu)::mnﬂbJMOL; JIM ZIHCHI/IHJ]HH)IZI/I\];JO}J JIN
P KOMIIETEeHIIHH . YT, . YT,
MPAKTHKH MPAKTUKH
TexHONOTHYECKAsT MPAKTHKA
Crioco0eH penrats 3a/1a4H, (yae6Ha):
OTHOCSIIIMECS K i ’
N Bricmas MaTemaTuka; l'eonesndeckas mpakTUka;
po¢eCCHOHATBHOM
Xumus; TepMmoauHaMuKa u
JeSTeNIbHOCTH, IPUMEHSIS
OIIK-1 dusuka; TeIIonepenaya;
METO/IbI MOJICIUPOBAHUS,
udposas rpaMOTHOCTS; CormpoTuBiIeHHE MaTepUAJIOB;
MaTeMaTHYeCcKOro aHalm3a,
MaremaTtuueckue METObI B
€CTECTBEHHOHAYYHBIC 1
WHXXCHEPHBIX PUIIOKECHUSIX;
00IIenH)KeHEPHBIE 3HAHUS
Crnoco0eH npoBOANTh TepmoanHaMuKa u
M3MEpeHUs ¥ HaOJIOACHUS, Xunis: TeTuIonepeaya;
00pabaThIBaTh U ’ OCHOBBI aBTOMATH3AIHA
OIIK-4 P Dusnka; .
MIPEJCTaBIATh TEXHOJIOTHYECKUX TPOIIECCOB
IKCIICPUMCHTAIBHEIC He(TEera30BOro MPOU3BOACTBA;
JTAHHBIC
Crioco0eH COCTaBISATh BCe
BUJIBI OTYETOB T10
pe3ysbTaTaM KOMILIEKCHBIX Pewenue npuxnaouvix 3adau
(TeonornuecKkux, PaA3pabomKu Mecmopo’cOeHul
TreoPU3NIECKHX, O3HaKOMUTENbHAS MMPAKTHKA Hepmu u 2aza**;
[K-12 THIPOAMHAMIYECKHX ) (Teomormueckas); TexHonoruueckas MpaKkTUKa
HCCIEOBAaHUMN U TIPOBEPOK (yueOnas);
pu pa3paboTke [IpoekTHas mpakTHKa;
MECTOPOXKICHUH HEYTH 1
rasa, TPaHCIIOPTHPOBKE H
nepepaboTke HeTH U raza
Cnoco6eH uCIoIb30BaTh O3HaKOMUTENbHASI IPAKTHKA Texuonocuueckas npakmuxa
MK-1 TEOPETHYECKHE 3HAHUS [IPU (reosnornueckas); (vuebnas);
BBITIOJTHEHUH OCHOBBI T€OJIOTHH HEQTH U Ta3a. Texuonocuueckas npakmuxa
MTPOU3BOJICTBEHHBIX, HedrerazonocHsie npoBHHIINH (npoussodcmeennas);




IpenmecTByrommue Hocnexyromue
HIngp Hanvenosanue HHCEHI:[HHHLI7MOI;IyHH, uncunnnnl:lilll:auoaynn,
KOMIeTeHI[NN . .
NMPAKTHKH NMPAKTHKH
TEXHOJIOTUYECKHX U MUpa; Ipedounnomnasn npaxmuxa,
WH)KCHEPHBIX UCCIIEI0OBAaHUI Xumusi nepmu u 2aza;
B 00JIaCTH I'€0JIOTHU U Hegmezazonpomvicrosas
pa3paboTku 2eonoaus u 2eoPu3UKda.
MECTOpPOXKICHUH He(PTH H Iloocuem 3anacos u oyenxa
raza pecypcos Hegpmu u 2asa;
Texuonocuu paspabomxu,
MPAHCNOPMUPOBKU U
nepepabomxu yeneso00pooos;
Cospemennbie memooul
PaA3pabomKu MecmopoicoeHull
Hepmu u eaza**;
Xumusi Hepmu u 2aza;
Texnonoeus coopa,
MPAHCROPMUPOBKU U
Xpanenusi neghmu u 2aza,
Pewenue npuxiaonvix 3a0ay
CriocoOeH BBIOMpATh Paspabomxu MecmopoicoeHull
TEXHHYECKHE CPENICTBA IS Hegpmu u eaza**,
pelIeHus Texuuxa u npoyeccswi
o0menpogeccHoOHaTHHBIX nepepabomxu omxo0os
3aJa4, OCyIIECTBIISATh Heghme2az06020
MOJATOTOBKY MPE/I0KESHHIA npouszeo00cmea ™™,
IO IOTIOJTHUTENLHBIM Texnonoeuu paspabomxu,
MPOMBICJIOBBIM MPAHCROPMUPOBKU U
IK-2 HCCIIEIOBAaHUSIMH U nepepabomxu yenes000pooos;

OCYIIECTBIIATH KOHTPOIIb 32
UX IPUMCHEHHEM,
OCYIIECTBIISTH TEXHUKO-
TEXHOJIOTHYECKOe
CONPOBOXCHHE pa3pabOTKH
MeCTOpOXKIeHUN HedTH U
rasa, TPaHCIIOPTUPOBKHU U
nepepabOTKH HEPTH U Ta3a

OcHognvle pacyemoi u
ONMUMUZAYUSL NPOYECCOB
nepepabomiu
V21e8000POOHO20 CbIPb;
Texnonoz2uu 0ceoeHust 2a308bIX
U 2A30KOHOEHCAMHbIX
MeCmopOA*COeHULL,
Mawunst u 0b6opydosanue
Heghme2az06020 KomnieKca,
Texnonocuyeckas npakmuka
(npoussodcmeennas);
IIpeoounnomnasn npaxmuxa,

* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuiei kommnerernuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUIJIMHBI U BUIbI YYEBHOMN PABOTHI

OO0mmas TpyA0eMKOCTh TUCHUTUTHHBI «Du3nKa HEPTSIHOTO U Ta30BOTO TJIACTA» COCTABIISET «4) 3aUeTHBIC CAMHHUIIBL.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL 8bICUIE20 00PA308aHU Ol OYHOU Dopmbl
00yuenus.

Bun yueOHoii padoThI BCETO, ak.u. CEMech pCE)
Konumaxmmnas paboma, ax.u. 54 54
Jlexuuu (JIK) 18 18
Jla6opartopusie pabotsl (JIP) 18 18
IMpaxtryeckue/cemunapckue 3ansatus (C3) 18 18
Camocmosmenvras paboma oby4arowuxcs, ax.u. 63 63
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
Oo6mast Tpy10eMKOCTh T CHUIIHHbI aK.u. 144 144
3a4.e/l. 4 4

OO0mmas TpyI0eMKOCTh TUCHUTUTHHBI «Du3HuKa HEPTSIHOTO ¥ Ta30BOTO TUIACTA» COCTABIISCT «4) 3aUeTHBIC €IMHHUIIBI.
Tabnuya 4.2. Buowvl yuebHoti pabomul no nepuodam 0c8oeHus 00paz08ameibHOL NPOSPAMMbL 8bICULE20 00PA308AHUS 01 OUHO-3A0UHOU opMbl
00yueHusl.

Bun yueOHoii padoThI BCETO, ak.u. CeMec;p(_bl)
Konmaxmmnas paboma, ax.u. 54 54
Jlexuuu (JIK) 18 18
JlaGopartopusie pabotsl (JIP) 18 18
IMpaxtrueckue/cemunapckue 3austus (C3) 18 18
Camocmosmenvhas paboma 0by4arowuxcs, ax.u. 63 63
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
Oo6mast Tpy10eMKOCTh TMCIHUIIHHbI aK.4u. 144 144
3a4.el. 4 4




5. COAEP)KAHUE JUCIUITJINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunvl (Mo0Yis) no udam yueoHou pabomol

Homep
pasgena

HaumenoBanue paznena
JMCHUILIHHBI

Copep:xaHue pa3aesa (TeMbl)

Bun
yueOHoit
padoThI*

Pazgen 1

dusndeckue MpoUEeCChl U
SIBJICHHUS B He(l)Tel"a?)OBI)IX
Ij1acTax U uxX poJib B
TEXHOJIOTHUAX
YTJIEBOAOPOAOU3BIICYCHU A

11

[TpupoaHbIe 1 TEXHOIOTHYECKHE TIPOLIECCH B
HedTera3oBhIX IIacTax. HererazoBsiil miact kak
TEOTEXHOJOTHICCKIA O0BEKT N3ydaeMblii B (pr3uke
HedTera3zoBoro miacta. Pons ¢pu3nkn macta npu
(OpMHPOBaHUM PUHLIUIIOB U3YyUYEHUS,
MIPOMBIIITICHHON OIIEHKH, Pa3pabOTKH U KOHTPOJIS
32 3()()CKTUBHOCTBIO YTIICBOJIOPOIOU3BICUCHUS 13
Henp. Cesi3p QU3MKY I1acTa ¢ QU3UKOM,
reo(M3MKOM, MPOMBICIIOBO reosIorueid, Oypenuem
HEe(TAHBIX ¥ T'a30BBIX CKBAYKHH, T0JJ36MHOU
THIPOTa30AMHAMHIKON, TEOPUEH pa3pabOTKH
HE(TAHBIX ¥ TA30BBIX MECTOPOXKICHUH, KOHTPOJIEM
1 pEeTYIMPOBAHNEM IPOLIECCOB Pa3pabOTKH
HEe(TAHBIX ¥ Ta30BBIX 3asIekeil. OCHOBHBIE 3a/1au
¢$u3HKH HEPTSIHOTO M ra30BOrO IUIACTA.

JIK, C3

1.2

Pounb poccuiickux 1 3apyOeKHBIX HCCIICOBATENCH B
pa3BUTUH OCHOB (hM3HKH He(hTEra30BOro IUIacTa.
duzmnka miacTa kak GpyHIaMeHTaJ bHBIN Oa3uc
MOBBIIIEHHUS TEXHOJIIOTHYECKOH U 3KOHOMUYECKOit
3¢ (EKTHBHOCTH YTIIEBOA0POIOH3BICUCHHUS.

JIK, C3

Pazpnen 2

HedTerazoperii miact xak
00BEKT M3YUCHUS (PH3UKH
acta

21

Creruduka HedTerazoporo miacrta. Hedrerazossiit
IUIACT KaK CTPYKTYPUPOBAaHHAss MHOTO(a3Hast
cuctema. OTinnane HeTera3oBoro MmiacTa ot
HICaJIBHOTO TBEPJIOTO TeJa.

JIK, JIP,
C3

2.2

I'opHble mOpoab! M He(Tera30BbIe MIACTHI,
obmrHOCTE U crienuduka. Kitaccugukanus ropHbIX
NOPOJ IO IPOHCXOXIeHN0. Knaccupuxkarms
0Ca04HbIX Mopoa. ['pyHTHI 1 HedTera3oBbie
IUTACTHI, CTICIU(HKA U OOIIHOCTB.

JIK, JIP,
C3

2.3

Ipupo/IHbIE U TEXHOJIOTHIECKUS YCIOBUS
CYILIECTBOBAaHMS HE()TEra30BOTO IUIACTA.
Macrura0bl H3y4eHus HeyTerazoBoro miacra.
IMerpodusudeckoe, reonornyeckoe, reoGusnueckoe
¥ TEXHOJIOTHYECKOE MIPE/ICTABICHNUSI [IACTa.
[TonsiTHe 0 reonornueckux, GU3MIECKuX 1
TEXHOJOTHYECKUX CBONCTBAX HE(PTEra30BOro
IUIaCTA.

JIK, JIP,
C3

Paznen 3

CBoiicTBa U CTPYKTYypa
HedTerazoBoro 1acTa Kaxk
MHOTOKOMIIOHEHTHOM
CHCTEMBI

3.1

[onsATue KonneKTOpa U HEe KOJIEKTOPa U UX POJb B
¢dopmupoBanun HedrerazoBoro macra. CBolicTBa
MIOPUCTOCTH U NIPOHUIIAEMOCTH IJIACTA.
MuHepanoruueckuil 1 rpanyJIoMeTpUYECKui
COCTaB TBEPIOM KOMIOHEHTHL. MUHEpaToruueckue
TUIIBI TBEPAOI KOMIOHEHTHI MJIaCTa.
I'panymnomerprueckuii coctas, popma u
OKAaTaHHOCTh YACTHUII, THUITHI [IEMEHTA.

JIK, JIP,
c3

3.2

CriocoObI aHaIN3a CTPOEHUS U COCTaBa TBEPAOH
¢a3pr mracta. O67IaCTh IPUMEHEHNUS TaHHBIX O
CTPOCHHH M COCTaBe TBEPAOH (pa3bl miacra B
He(Tera30npoMBICIOBOM Jele.

JIK, JIP,
c3

Paznen 4

OunbTpanroHHas
CII0OCOOHOCTH
HedTerazoBoro riacra

4.1

ITonsTue nponunaemoctu. uiabTpanus
onHoda3HbeIX Groua0B. 3akoH Jlapcu u 061acTh
ero npuMeHuMmocTy. Hapymenus 3akona lapcu u
HeNTMHEHHbIEe 3aKOHBI GUIbTpanuy. Pusndeckne
MIPUYHMHBI HETMHEHHOCTH.

JIK, JIP,

4.2

Koapunnent nponuaeMocTy miacra u
K03(ppUIMEHT PUIBTPALIUH; CBSI3b MEXKIY HUMH.

JIK, JIP,
c3




Homep
pasaeaa

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

MeToas! onpeaeneHus IPOHULAEMOCTH.
OunbTpalMoOHHAs aHU30TPOIHS U TEH30pHAas
npupoja nponunaemoctu. Ilpencrasienue
MIPOHUIIAEMOCTH B TEH30PHOM BHJIE. 3aKOH
(UIBTPALIK B aHU30TPOIIHBIX [LIACTAX.

Paznen 5

MHorogazHocTh
BHYTPHIIOPOBOTO
HACBICHUS [U1acTa

5.1

Om3myecKue MpoIecCH Ha TpaHUIax paszgena ¢as.
Ponb BHYTpHIIOPOBEIX IOBEPXHOCTHBIX SIBJICHUH B
(hOopMHUPOBAHNYN AKTHBHOTO U TTACCHBHOTO TIOPOBOTO
ob0pema. [loHsTHEe TMHAMHYECKOH IOPUCTOCTH U

3¢ (G eKTUBHOM MPOHUIIAEMOCTH TIAacTOB. CIIOCOOBI
HX OTIPeNIeIICHUsI.

JIK, JIP,
C3

Paznen 6

IIpoueccel BeITECHEHUS
IIPU MHOTO(ha3HOM
MHOTOKOMIIOHEHTHOM
HACBHIIICHUH IIJIacTa

6.1

O06006mu1eHHEIH 3ak0H apcu 1t MHOTO(ha3HON
¢unbTpanun. [Tonstue $ha3zoBoi TPOHMIIAEMOCTH.
V3MeHeHHe CTPYKTYphl U B3aUMHOTO
pacrionoxxeHus a3 Mpu BHITECHEHUH.
MukpocTpykTypa MHOTO(a3HbIX TeueHui. BinsHue
CMauyMBaeMOCTH Ha 3aKOHOMEPHOCTHU BBITECHEHUS

¢as.

JIK, JIP,

6.2

BrnmsiHue cTpyKTYphI TOPOBOTO MPOCTPAHCTBA HA
3aKOHOMEPHOCTH MHOTO(a3HOH (HUIBTPAIIH.
SIBneHne KammuIIPHOTO 3ameMiIeHus (a3 1 ux
POJIb B TIpoIieccax BEITECHEHHUS HE(TH U rasa.
Pacnpenenenune Bosbl, HETH M ra3a B IOTOKE;
¢yakums baknes-JleBeperra.

JIK, JIP,
C3

Pazpen 7

HedhopmanmoHHbie
npolLecchl B He(hTera3oBbIxX
IIacTax

7.1

XapakTep MEXaHMUECKHUX B3aUMOACUCTBUNA MEXIY
KOMITOHEHTaMH MHOT0(a3HbIX TuacToB. [IpuHImn
PaBHOBECHOT'O COCTOSIHHSI TPUPOTHBIX IUIACTOB.
B3anmMopeiicTBre MEX Iy BHYTPUIIOPOBBIMH
¢uroniamMu U cKeneToM nopozbl. Bzaumoneiicrue
YJacTHI] CKeJIeTa TIOPOABI IPYT € ApyroM. THurmsl
MEKYaCTUYHBIX B3aUMOJIECTBUI U CTPYKTYypa
MIOPOJIbl, H30TPOMHOCTb U AaHU30TPOITHOCTh MOPOJBL.

JIK, JIP,

7.2

Cunbl BHyTpeHHEro B3aumozeiictsus. Hanpspkenus
u eopManyy HeTera3oBoro 1miacTa.
Hamnpspkenns B mopoaax M UX CBSI3b ¢ BHYTPEHHUMHA
cuiamu. [lepBudHbIe 1 BTOPHYHbIE HATPSKESHUS U
UX CBSI3b C TEOJIOTHYECKUM CTPOCHUEM. Bupt
HaNpsHKEHHOTO COCTOSAHUS nopoa. TeHsop
HalpsKeHUs, Kpyr HanpsbkeHud Mopa. JIuneiinsie
U CABUTOBas Aedopmanus, TeH30p AedopMarnuu.
3aBucuMocTH AehopMalii OT HANPsHKEHHH,
paspyIeHe MopoJ, yIpyrue 1 ImiacTu4eckue
nedopmanui. YOpyrue cBoicTa HeTerasoBbix
IUIACTOB: MPEAEN yIPYTroCTH, TEH30P YIPYTOCTH,
MOJIyJIb TIPOJIOJIBHOI yripyroct (Moxyins FOHra),
MOJyJb caBUra, ko3¢ unueHt [lyaccona.
B3anMocBs3p Mexay yIpyrUMH CBOMCTBAMU MOPOL.

JIK, JIP,
c3

7.3

Otnnune He(TEra3oBoOro miacra oT GU3MIECKOro
TBEPJOrO Tela, BIMSHUE COCTaBa U CTPOCHUS
IIaCTOB Ha UX ynpyrue cBoiictea.llnmacTudeckas
nedopmanus U IIaCTHYECKHE CBOMCTBA
He(TEera3oBoro ImiacTa, peojJorndecKe MOIeIN
mIacTa, Ko3QUITUEHT MIIaCTUIHOCTH,
peoJoTuYecKre CBOWCTBA MOPOT U SIBJICHUS
MTONI3YUECTH U peNIaKCAIIH HAIPSOKCHUHN U IIpeen
JUIMTENbHON IPOYHOCTU.IIpoUHOCTH U paspylieHue
m1acta. Gusnueckas CymHOCTb XPYIKOrO
paspyLIeHUs U TPEIIMHOOOPA30BaAHMSL.
[Tnactuueckuil MexaHusM paspyuenus. Teopust

JIK, JIP,
c3




Homep
pasaeaa

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

npouyHoctu Mopa. BiusiHue CBOMCTB MiiacTa Ha €ro
MPOYHOCTh. TBEPAOCTh U OYPHUMOCTH TOPHBIX
TOPO/JI, aHU30TPONHS IPOYHOCTHBIX CBOMCTB
TOPHBIX NOpoJ. MexaHn4ecKoe B3auMOeiiCTBIE
CKeJeTa IUIacTa ¢ HaCHIIAOIINMH eTo (DIrouIaMu.

[TmacToBoe maBnenue u >3PPEKTUBHBIC HATIPSHKCHUS.

[lepepacnpenenenne >GGEKTUBHBIX HAPSHKEHUH 1
CKUMaeMOCTb IIACTOB NPH (PHIIbTPANU
KHUIKOCTH, KO3 (UIIHEHTH C)KHMAeMOCTH U UX
CBSI3b CO CTPOCHHEM KOJUIEKTOPA M €T0 YIPYTUMHU
CBOMCTBaMH. Y IPyroeMKOCTh He()Tera3oBOro
iacra.

7.4

CocrosiHre He(DTEra3oBbIX IJIACTOB HA OOJBIINX

riryOuHax. MI3MeHeHue CBOMCTB IIacTa ¢ IIyOUHOM.

AHOMaJbHbIE IJIACTOBHIC NaBJICHUS. 3aKOHBI
YIUIOTHEHHS TTOPO/I ¢ TyOuHOM. Brusiaue
HaIps)KEHHOT'O COCTOSIHUS Ha CBOWCTBA
He(Tera3oBoro miacta. B3anMocBsa3b CBOWCTB
IUTaCTa ¢ HANPsDKCHUSIMH U AeopMartiei.

JIK, JIP,
C3

Pazpgen 8

Boxnoseie IpoueccChl B
HC(I)TCFaSOBLIX mIacrax

8.1

[TpuponHbIe 1 TEXHOIOTHYECKIE BOITHOBBIC OIS B
HedTera3oBhIX MmiacTax. YacrorHas
XapaKTEepUCTHKA BOJIH. XapaKTEePHbIC [UINHBI BOJIH.
®dusnka pacrpocTpaHeHUs BOJH B MHOTO(a3HBIX
HACBIIIEHHBIX cpefax. BiusHue cocTosHus U
CBSI3aHHOCTH (a3 Ha 3aKOHOMEPHOCTH
pacnpocTpaHeHHs yNPYTUX BOJH. TUITBI BOJH B
HedrerazoBbIx miactax. [IponosbHsle,
NoTepeyHble, CABUIOBbIE BOJIHBL. CKOPOCTH
pacnpoCcTpaHeHUs YIPYTUX BOJH. AMIIIUTY 1A U
SHEPrysl yNpyrux BojiH. B3anmoneiicTeue
CeCMUYECKUX BOJIH C HE()TEra30BbIMH IIACTAMHU.
Koapunnent normnomenns u yaeabHOE BOJTHOBOE
conpoTuiieHne 1iacTa. OTpakeHHe BOJIH U

ko3 unment orpaxenus. CelicMudeckas 1
yJIbTpa3ByKoBasi 3Heprus BojH. CeilcMuueckuii
mIyMm miacra. TpaHchopmanus ceCMIUECKUX BOTH
B yIbTPa3ByKOBbIE. JJOMMHAHTHBIE YaCTOTHI
HedTera3oBoro 1iacra. BomHoBsie cBoiicTBa
He(Tera3oBbIX MIACTOB M CIIOCOOBI MX
onpezaenenusi. O6IaCTH UCTIOJIB30BAHUS BOJTHOBBIX
CBOJCTB IIJIacTa NpH pa3BeJIke U pa3paboTke
MECTOPOXKIEHHH.

JIK, JIP,
C3

Pazgen 9

IIpomueccet
TEIUIOIPOBOAHOCTH B
He(Tera3oBhIX IUIACTAX

9.1

EcTecTBeHHEBIH TETITOBOH pekuM He(TEra30BOTO
m1acta. ['eoTepMuueckuii rpaiueHT U
re0TEpPMUYECKAs CTYNEHb. TerIoBOM MOTOK,
yJllelIbHas TEIUIOEMKOCTh, KO3 GHUIUEHT
TEIUIONPOBOAHOCTH. PU3NUECKUI CMBICT
TETUIOTIPOBOTHOCTH, THUIIBI TETIJIOMPOBOTHOCTH.
TemoBas sHeprus. Y paBHEHUE TEIUIONPOBOAHOCTH
1 K03 HUITMEHT TeMIIepaTypoIrpoBoIHOCTH. CBS3b
TEIJIOBBIX CBOMCTB IIACTa C €70 MUHEPAJIOTO-
CTPYKTYPHBIM CTPOCHHEM U XapaKTePOM
HACBHIIEHUS. AHU30TPONHS TEIIOBBIX CBOWCTB
iacta. SIBjieHne TeII0BOro U (GUILTPa-IIHOHHOTO
oToKoB. TepMoruapoaHaMUUECKHH TpaiueHT
JasneHus. Mi3MeHeHus CBOMCTB I1acTa noj
BO3/IEHCTBUEM MPUPOIHBIX U TEXHOJIOTHUECKUX
TeIJIOBBIX Nosiel. CrocoOb! onpeeneHns
TETUIOBBIX CBOMCTB miacta. O6macTu
HCTIOJIb30BaHUs TEIUIOBBIX CBOMCTB IPH pa3BeKe U

JIK, JIP,
c3




Homep
pasaeaa

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

pa3paboTtke MecTopoxacHUH. TermmoBbie
BO3/EICTBHUS Ha IJIACT.

Paznen
10

CocraB 1 cBoiicTBa
BHYTPHIIOPOBBIX
KOMIIOHEHT He(Tera3oBoro
miacTa

10.1

duznueckoe coOCTOSIHUE YIIIEBOAOPOIHBIX CUCTEM U
BOJI B HE(pTEra3oBbIX IUIacTax. THIIBI 3aJIeKeH MO
COCTOSIHUIO YIJIEBOAOPOAHBIX cucteM. CocTaB U
kiaccuukanust HeTeil; coctaB U Kiaccu(UKaIus
ra30B; Ta30TUAPATHL. 3aKOHOMEPHOCTH NU3MEHEHUS
COCTaBa YIJIEBOLOPOIHBIX CMeceil B 3aBUCHMOCTH
OT TepMOOAPHIECKHUX YCJIOBUH 3aIeraHus IIIIACTOB.

JIK, JIP,
c3

10.2

CBoiicTBa yriieBOIOpoIHBIX cMeceid. OCHOBHEIC
MOHATHS (a30BOr0 COCTOSIHUS YTIIEBOAOPOJHOM
cmecu. Da3zoBble qUArPaMMbl OJTHOKOMIIOHEHTHBIX
1 MHOTOKOMITIOHEHTHBIX CHCTEM.

JIK, JIP,
C3

Paznen
11

CaoiicTBa Ta3000pa3HOMA
KOMITOHEHTBI
HedTerazoBoro riacra

111

WneanvHble 1 npupoaHble ra3sl. OCHOBHBIC
rapamMeTpbl IPUPOIHBIX ra30B. Y paBHEHUS
COCTOSIHUS M 00JIaCTh UX NPUMEHUMOCTH.
HeyrneBomopoaHbie KOMIIOHEHTBI TPUPOIHBIX
ras3oB. Tspkenble yrineBoaopoasl B raze. BsaskocTu
ra3a ¥ ra3oBBIX CMecei; pu3ndecKas
MHTEPIIPETays BA3KOCTH. MeTobI OnpeieNeHNs
BSI3KOCTH. 3aBUCHMOCTH BSI3KOCTH Ta3a U ra30BBIX
CMeceH OT TepMOOapHUIECKUX yCIOBHH.
Brnaroconepskanune ra3a ¥ METOABI €€ ONPEACICHS;
BIIMSIHHE BJIAr0COJICP KaHMs Ta3a Ha TEXHOJIOTHIO U
TEeXHHUKY J0ObIuM HeTH. TensoBble CBOWCTBA.
MIPUPOTHBIX TA30B U UX KOMIIOHEHTOB.
Koadpunuenr xoynsa-Tomcona, METOIbI HX
OIIpEAEIIEHHS.

JIK, JIP,
C3

11.2

dusuyecKkue CBONCTBA Ia30BOI0 KOHACHCATA.
ChIpoit u craOwibHbIH KOHAEHCAT.  KoadduuueHt
ycagku. OpaklMOHHBIN COCTaB KOHAEHCATa.
TeMneparypa NOMYTHEHHS U 3aCTbIBAaHUS
koHzaeHcara. CozepikaHue cephl i mapaduHa B
KOHJIeHcaTe. Y CIIOBUS BbINAJICHUS! KOHIEHCaTa B
JIacTe U OKOJIOCKBAaXXUHHOM 30HE. Bo3MoxHbBIE
(hOopMBI HAXOXK/IEHUS KOHACHCATA B TUIACTE.
Yca0BUsI IOABMXKHOCTH KOHJEHCATA.

JIK, JIP,
c3

Paznen
12

CaoiicTBa He(THOM
KOMITOHEHTBI
HedTerazoBoro racra

121

CocraB u cBoiicTBa HePTH B HEPTEra30BEIX
miacrax. [IOTHOCTB, CKUMaEMOCTh, TEPMHUYECKOE
pacuimpeHue, TeronpoBOAHOCTb U
AJIEKTPONPOBOAHOCTH HedTu. PacTBoprMOCTh raza
B He(pTH, BIUSHIE PACTBOPEHHOTO r'a3a Ha
¢dusnyeckue cBoiictBa HedTH. [laBieHne
HachlneHust HeTr razoM. CKUMaeMOCTh HeTH,
00BbeMHBIN K03 huUIHeHT, ycanka HedTu. Bsaszkocts
IUTacTOBOM He(TH U ee Pprusmyeckas
uHTepnpeTanys. Biusaue cocraBa HedTH 1
TEepMOOAPUIECKUX YCIIOBHH Ha €€ BSI3KOCTb.
AHOMaJbHO-BSA3KNE HEPTH U UX CTPYKTYpHO-
MEXaHUYECKHE CBOMCTBA.

JIK, JIP,

12.2

JuHamuueckue (peosIoTHIECKre) XapaKTePUCTHKH
1acToBBIX Hedrel. CTalmoHapHO U HE
CTAllMOHAPHO PEOJOTHUYECKHE KHUIKOCTH.
Peonornueckue ypaBHeHHs. D dhekTuBHAS
(xaxymIasicst) BA3KOCTh HEHBIOTOHOBCKHX He(Te.
Bszkoynpyrue cucTeMbl M X CBOMCTBA. 3aKOHBI
¢uIbTpaK aHOMaJIbHBIX HedTell. 3menenne
IIPUPOJTHOTO COCTaBa M CBOWCTB HE(TH B Ipeesax
3ajexH. Mi3MeHeHne npupoiHOro cocrasa HeTer

JIK, JIP,
C3

10




Homep
pasaeaa

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

pu UX QUIBTpaUy Yepe3 nopoasl. M3mMeHeHue
COCTaBa M CTPYKTYpPbI HE(TH MpH €€ BBITECHEHNH U3
IUIacTa BOAAMH Pa3IMYHOro cocTaBa. VzmeHeHue
COCTaBa M CBOIMCTB HE(TH IIPH TEPMOXUMHUYECKUX
nporeccax n3piedeHust HepTr. CriocoObl H3ydeHNUs
CBOWCTB IIACTOBBIX HepTel. DOTOKOIOpUMETPHS
HedTH. OOIACTH HCIIOTB30BAHUS JaHHBIX O
CBOMCTBax He(pTH IPH pa3pabOTKe 3aICKH U
PETYIHPOBAHMH MPOLECCOB N3BICUCHUSL.

Pazgen
13

CaoiicTBa BOJHOM
KOMITIOHCHTHI
HedTerazoBoro riacra

131

[MoxBmxHAs M ocTaTOYHAA BOJA, POpMa X
HaXOXKJCHUS B HE(pTEra3oBhIX Imiactax. MeTomsl
OIICHKU TMOJIBUKHON U OCTaTOYHOU
BOJIOHACBIIICHHOCTH TacTa. MHaeke cBoOoHOTO
(ronIa U UCTIOJIE30BaHIE METOOB SIICPHO-
MarHUTHOTo pe3oHanca. CocTosiHHE BOJABI B
MUKPOKaWIIsIpax. 3aBUCIMOCTH OCTaTOYHOM
BOJIOHACHIIIIEHHOCTH OT MUKPOCTPOCHHUS,
JUTOJIOTUIECKOTO COCTaBa M TEPMOOAPHUCCKIX
ycnoBwmii tiacta. OcraTouHas Bojia B
HEOJTHOPOAHBIX ITacTaX. KoHIeBbIe 3 QeKTH u
KaMWUILIPHOE yIepKaHNe TTOABIKHON BOJIBI BOJIN3U
rpaHUIl HeoTHOpoaHOCTeH. COCTOSHIE ePEeX0THBIX
30H «He(Th — BO/Iay, «ra3 — BOJay, «ra3 — He)ThY.

JIK, JIP,
C3

13.2

du3nyecKue CBOMCTBA MIACTOBBIX BOI:
MHUHEPAIN30BaHHOCTD, KITACCH(PHUKAIINS TIACTOBBIX
BOJI B 3aBUCUMOCTHU OT PACTBOPEHHBIX
MHUHEPAIIBHBIX coJiel. MuHepanu3anys cBI3aHHOU
BoabL IIITOTHOCTB, BA3KOCTh, COKUMAEMOCTD,
TEIJIOBOE paCHIMpPEHHE, FJIEKTPOIPOBOAHOCTb.
3aBHCHMOCTh (PU3HMYECKUX CBOUCTB IJIACTOBBIX BOJ
OT MUHEpaJIu3aluu. MeToabl onpeaeacHus
(pU3NIECKUX CBOMCTB TUIACTOBBIX BOJ.
PactBOprMOCTE IPUPOJHBIX ra30B B IJIACTOBOM
Bojie. BimsiHume TepMoOaprIecKux yCIIOBHIA Ha
(u3ndeckre CBONCTBA IUIACTOBHIX BOA. CBoiicTBa
3aKa4MBAE€MBIX B IIJIACT BOJ M CTEIICHb UX OUMCTKH.
CMellleHHe I1aCTOBBIX BOJI C 3aKaUMBAE€MBIMU.
Brimagenue ocagkoB U3 IIACTOBBIX BOJ.
BakTtepuanpHOe 3apakeHre 3aKaunBaeMbIX BOJ.
Cynbsdatpenykius. Biausiaue coctaBa
3aKauMBaEMbIX BOJ HA U3MEHEHHUE MTPUPOIHBIX
(UIBTPaMOHHBIX CBOMCTB TuIacTa. CrocoOsI
OOpPBOBI C YXYAIICHUEM MIPHPOTHOTO COCTOSHHUS
IUTACTA U COJICOTIIOKCHHUSIMU B TPyOax.

JIK, JIP,
c3

Pazgen
14

®da30BbI€ IPEBPALICHUS
YTIEBOIOPOAHBIX CHCTEM

141

da3oBbIe MPEBPAILEHUS OJHO-, IBYX- H
MHOTOKOMIIOHEHTHBIX cucTeM. Kputndeckue
SIBIICHUSI B YTJICBOJIOPOIHBIX CUCTEMaX.
OCOOEHHOCTH ITOBEAEHUS MHOTOKOMIIOHEHTHBIX
YIJIEBOAOPOAHBIX CHCTEM B KPUTUYIECKO# 001aCTH.
Biusiaue Biiaru Ha (a3oBbIe TPEBPAIICHHS.
®da30B0O€ COCTOSIHUE CHCTEMbI He(DTh-Ta3.
['a30K0HICHCATHAS XapAKTEPUCTHKA 3aJICIKH.

JIK, JIP,
C3

14.2

Mertonpl 1 annapartypa AJis U3y4eHUs CBOMCTB
YTJIEBOAOPOAHBIX cucTeM. KOHCTaHTHI (ha30BBIX
PaBHOBECHUI U METOMBI UX OTPEAEICHUS.
YpaBHeHus (a30BBIX KOHIEHTpanuid. PacyeTHbie
METO/IBI OlpeeneH s (a30BbIX MPEBPaIIeHUN
yrieBoAopoaoB. BiusHue nopuctoi cpeasl Ha
nporecchl (ha3oBhIX nepexo10B. CBsi3b (a3oBEIX
NIPEBPALLEHUI B IOPUCTOH Cpefie ¢

JIK, JIP,
c3
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Homep | HammeHnoBaHue pa3nena
pasaeaa JUCIHUILITHHBI

Bun

Coaep:xanue pasaesa (TeMbl) yueOHOM

padoThr*

| KOMIIOHCHTOOT/Jauei MIacToB.

* - 3anonasercs Tonpko o OUHOMU dhopme obyuenust: JIK — nexyuu, JIP — nabopamopusie pabomwi,; C3 —
npakmuiecKue/CeMunapcKue 3aHamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneyeHue OUCYUNIUHbL

Tun aynuropun

OcHaleHue ayauTopun

Cneuunajau3upoBaHHoOe
yueOHoe/1a0opaTopHoe
obopynoBanme, I1O u
MaTepuaJbl 1J1s1 0CBOCHHSA
AUCIHUTLTAHBI
(mpu HEOOXOTUMOCTH)

JlexumonHuas

Aynutopus ISl IPOBEICHUS 3aHATHI
JEKIMOHHOTO TUIA, OCHAIIIEHHAs
KOMIUICKTOM CIEIUATM3UPOBAHHON MEOCIH;
JIOCKOH (3KpaHOM) U TEXHHYECCKUMU
CpeJICTBAMU MYJIbTHMEINA TPE3CHTAIIHN.

KomnbrorepHslii
KJ1acc

KomnbroTepHslil Ki1acc 11 IpoBeAEHUS
3aHSTUN, TPYIIIOBBIX U MHIWBUIYaJIbHBIX
KOHCYJIbTAIIMH, TEKYIIETr0 KOHTPOJIS U
IIPOMEXYTOUHOM aTTecTaluy, OCHAILlEHHAs
NEePCOHATIBHBIMU KOMIIbIOTEpaMH (B
KoiuuecTBe 15 mT.), ockoi (3KpaHoM) U
TEXHUYECKMMHU CPEACTBAMHU MYJIbTUMEINA
IIPE3CHTALMM.

CemuHapckas

AyauTopus Juisl IpOBEJICHUS 3aHATUI
CCMHUHAPCKOI'0 TUIIA, TPYIIIOBBIX U
VHJIMBUIyaJIbHBIX KOHCYJIBTALINM, TEKYIIErO
KOHTPOJIA U MPOMEKYTOUYHOM aTTECTALNH,
OCHAIICHHAs] KOMIIJIEKTOM
CHeIUaTu3UPOBAHHON MeOen U
TEXHUYECKUMH CPECTBAMU MYJIbTUMEINA
IIPE3CHTALNMN.

Jlist
CaMOCTOSITEIIbHOU
paboTHI

AymuTopus Ui CaMOCTOSITENIbHONW PabOTHI
oOy4Jaroruxcs (MOXKET UCTIOJIB30BATHCS IS
MIPOBE/ICHUS] CEMUHAPCKUX 3aHATUH U
KOHCYJIbTAIUH), OCHAIIIEHHAs KOMIUIEKTOM
CIeLMANIN3UPOBaHHON MeOenu 1
KoMmbroTepami ¢ goctynoM B SUOC.

* - ayIUTOPHS IAJIsT CAMOCTOATENIbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIbHO!

7. YAEBHO-METO/JUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

Ocnoenas aumepamypa:
1. Caidymmun W1, Terensmun B.B., f3eB B.A. ®usnueckre ocHOBBI 100bIYN HEDTH:

VYuebHoe nocobue / - lonronpynusiit: Maremnexr, 2013. - 328 c.

2. Ilonos, WN.I1. ®nrongonrnHaMruuecKiue MOJIETH 3aekeil HeTH U Ta3a:; yueOHoe
noco6ue W.II. ITormos, H.I1. 3anuBanos. - 3nekTpoH. naH. - Tromens: TroM[ HI'Y, 2013. - 188c.
Jononnumenvnasa numepamypa:
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1. Kopotenko, B.A. ®usnueckue 0OCHOBHI pa3pabOTKH HEPTIHBIX MECTOPOKICHUN U
METO/I0B MOBbIIIEHHS HepTeoTAaun: yuebHoe nocodbue / B.A. Koporenko, A.b. Kpsaxsun, C.H.
I'pauéB. — DnektpoH. gan. — Tromens: TroM['HI'Y, 2014. — 104 c.

2. Sradapos, A.K. Pa3zpaboTka He()TAHBIX U Ta30BBIX MECTOPOXKACHUI: yueOHOe mocodue
/ A.K. Aradapos, U.H. Kiemenko, I'.I1. 303yms. - Dnekrpon. naH. - Tromens: Trom[HI'Y, 2010.
- 396 c.

Pecypcuvl ungpopmayuonno-menekommynuxkayuonrot cemu « nmepremy:

1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII

Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTponHo-6ubmoTeunas cuctema PY/IH — ObC PYITH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuterckas Oubianoreka onnaitay» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoncynbraHT cryfentay www.studentlibrary.ru

- OBC «Tpounkuit MOCT»

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- DIIEKTPOHHBIN (HOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/

- mouckoBas cucrteMa Suaekc https://www.yandex.ru/

- mouckoBas cucreMa Google https://www.google.ru/

- pedeparuBHas 6a3a nanubix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanwvl 0151 camocmosmenbHol pabomol 00y4aArOWUXC NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:

1. Kypc nexnuii no aucuumninie «Pu3uka He(TIHOTO U ra30BOTO IJIACTa.

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MenarTcsl B COOTBETCTBUHM € JAEHCTBYIONUM NOpsiAKoM Ha cTpanule aucuuiuinasl B TYHUC!
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PABPABOTYMUK:

MamnrokoB Banepuii

JlouieHT ITaBnoBuY
Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJ/JUTEJIb BYII:
KorenpHnukoB Anekcanap
3aBenyromuii kadeapoit EBrenneBuu
Jonoscnocms BYIT Tloonuce Damunus U.0.
PYKOBOJUTEJIb OII BO:
TroxaBkuHa Oibra
JloeHT Banepbesna
Honxcnocmo, BYITT Ioonuce Damunus U.0.
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