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1. IIEJIb OCBOEHUS JUCIUAILTAHEI

Llempro OCBOEGHHA AMCUHUIUIMHBI «DH3WKa HEPTAHOrO W Ta30BOrO IUIACTA» SBILICTCA
03HAKOMJICHHE CTYJEHTOB CO CBOMCTBAMH IUIACTA U COBPEMEHHBIMH CIIOCOOAMHU MX OIMUCAHUA,
C ABICHWAMH MHOToasHOCTM W  MHOTOKOMIIOHEHTHOCTH IUIacTa, COPMUPOBATEH
MpPeACTaBICHHE © (U3HUYECKUX U (PUSHKO-TEXHONOTHYECKHX CBOHCTBAX TIIMacTa, o
ne(OpMALIMOHHBIX, BOJHOBBIX H TEIUIOBBIX IPOLIECCAX B IUIACTE, O CBOMCTBAX IUIACTOBBIX
¢monnos v Ha3oBBIX NPEBPALICHUSIX YIVIEBOJOPOIOB, 0 (PU3MKE MPOLECCOB BBITECHEHUS U
yYBETHUEHHUA HE()TEOTIAUHU TUIACTOB.

N3yuyeHre OTUCUMIUTHHBI «DH3HKa HEPTAHOTO M Tra30BOTO IIACTA» MPETyCMATPHBACT
MPHOOPETEHHE NMPAKTUYCCKMX HABBIKOB IPH PEIICHUM 3a1aY:

- YMEHHE OMpelesiaTh. (pH3HYeckhe M (HPU3HKO-TEXHONOTHYECKHE CBOICTBA IUIACTA,
IUIACT Kak MHOTro(a3Hyl0 MHOTOKOMIOHEHTHYH) CHCTEMY. OCHOBHBIE CBOMCTBA IUIACTOBBIX
o 0B,

- HU3YYMTh BIMAHHE TEONOTHYECKMX aKkTOpOB Ha ¢usuyeckue U (PU3UKO-
TEXHOJIOTHYECKUE CBOHMCTBA IJIACTA, OCHOBHBIC (DIIBTPAIMOHHO-EMKOCTHBIE CBOMCTBA TIACTA,
du3uky aeGOpMALHOHHBIX NMPOLECCOB B IUIACTE, (PH3UKY BOTHOBBIX MPOLECCOB B TITACTE,
(pH3HKY MpOLECCOB BEITECHEHHA HEPTH M ra3a U MPOLECCOB YBEIUUCHUS YIICBOA0POI00TIAUH
IUIacTa.

2, TPEBOBAHHA K PE3YJ/IBTATAM OCBOEHHA THCITUILTHHBI
OcBoenve mucuMIIKMHB «@u3Hka HEPTAHOTO M Ta30BOTO INIACTa» HAINPaBIEHO Ha
(opMHUpOBaHKE Y OOYHAIOIIUXCS CIEIYIOLINX KOMIETCHUUH (HACTH KOMIIETCHLMI):

Tabauya 2.1. IHepeuenn romnemenyuil, Qopuupyesvix y o00yY@OWUXCa Npu  0C60CHUN
OUCHUNTUHBL (Pe3).Temamel 0C80CHUA OUCHUNIUHB)

udp HaspaHHe KOMOeTeHUHH HuaukaTopbl A0CTHAEHHS KOMNETEHUHH

Cnocoben pewarte 3agaud, | OIIK-1.1. 3HaeT MeTOOB M TEXHOIOTHH (B TOM YHCIE

OTHOCALIHECS K | HHHOBALUMOHHBIE) PasBHUTHA B 00JaCTH HedTErazoBoro
npodeCcCHOHATBHON aena; HAVYHO-METOINIECKOE ofecneueHue
AeATEeNbHOCTH, NpUMEHAA | NpohecCHOHANBHOMN AEATETRHOCTH, NPUHLHUITE
METOIBI MOJENUPOBAHMA, | NMPOo(ECCHOHANBHOM 3THKH.
MATEMATHYECCKOTO anatusa, | OIIK-1.2. VYmeer oCylEcTBIATH HCCISIOBATEIBCKYK
€CTECTBCHHOHAVYHBIE H | JeATEIBHOCTE MO pas3padoTKeé U BHEIPEHHKO
OOLIEHHI>KECHEPHBIS 3HAHHSA HHHOBALMOHHBEIX TEXHOIOTHH B 061a¢TH HEe(hTErasoBoro
Jena; paspadaTeiBaTh IPOrPAMMBI MOHHTOPHHIA U OLCHKH
PE3VIBTATOB peanuzauum npodecCHOHATEHOMH

JeATeIbHOCTH,  paspabareiBaTh  UHOOPMALIMOHHO  —
METOIUUECKHE MATEPHATBI B 001aCTH MPOdeCCHOHATBHOM
AEATEIBHOCTH, UCTO.Ih30BaTh GVHIAMEHTATEHBIE 3HAHHA
npoheCCHOHANBHON — IeATEIPHOCTH 114  PELUSHHS
KOHKPETHBIX 32,334 He(hTerazoBoro mpoM3BOICTRA.

OIK-1.3. Bnageer  HaBBHKaMH  (QH3MYMECKOTO U
OPOrpPaMMHOTO MOACIHPOBAHUS OTICNBHEIX (PParMeHTOB
npouecca  BHIOOpa  ONTUMANBHOIO  BapHAHTa  A74
KOHKPETHBIX VCIOBMI. HaBBIKAMH aHaNH3a TPUYHH
CHMKCHHSI KAUCCTBA TCXHOIOMHUCCKHUX  ITPOLCCCOB U
npeaiaraet 3QQEeKTHBHEIE CMIOCOOR! MOBBILICHUS KA4eCTBa
Npou3BOACTBA padoT TMPH  BHIMOIHEHWH  Pa3NHYHBIN
TEXHO.TOTHYECKHX ONEpauul; HABBIKAMH HCMOTB30BaHHA
COBPEMEHHEIX HHCTPYMEHTOB U METOJOB ILIAHUPOBaHHA U
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OIIK-1




L2

KOHTPOJIA MPOCKTOB, CBIA3AHHBIX ¢
BO3ZHHUKAKOIIHUMH NPH MPOHU3BOICTBE pa60‘r.

OCTIOKHECHUSIMH,

OIIK-4

Crnocoben MPOBOIUTh
u3MEpeHuaA W HaOmroJeHuA,
oOpabaTeiBaTe U NpPEICTABIATH
SKCIICPUMECHTATBHBIC JAHHBIC

OIK-4.1. 3HaeT TEXHONOIHIO MNPOBEICHHUS THIOBBIX
JKCMEPUMEHTOB Ha CTAaHIAPTHOM OOOpVAOBAaHMU B
nadopaToOpUM M HA  MPOM3BOJACTBE,  KOMIUIEKC
COBPEMEHHBIX METOIOB 0OPabOTKH PE3yIbTATOB HAYUHO-
HCCIEA0BATE TRCKOH, MPaKTHUECKOH TEXHUYECKOH
ACATCIBHOCTH o HCIIOIb30BAHHEM HMEHOLILTOCA
06opy 1oBaHug, TPUOOPOB U MATEPHATIOB.

OINK-4.2. ¥MeeT caMOCTOATE. ThHO HCKaThb, aHANH3HPOBATh
u oToupaTh HEOOXOIUMYIO HHPOPMALIHIO,
OpraHH30BBIBATb,  NPEOOPAZOBLIBATH,  COXPAHATH U
NepedapaTk €€, AHATH3UPOBAaTh BHYTPEHHKK JIOTHKY
HAYIHOTO SHAHHSLL OGOCHOBbI BATH CBOK)
MHPOBO33PEHUYECKYI0) H  COLUHAIBHYK —IO3HLUHK U
NPUMEHATE NPHOOPETEHHBIE 3HAHHA B 007JacTAX, HE
CBAZAHHBIX ¢  NPODECCHOHANBHOH  IEATEIbHOCTBIO;
OLEHUBAaTh WHHOBALMOHHBIC PHCKHU, COMOCTaBIATE H
oOpabaTeiBaTh PE3vIBTAThl HaVMHO-HCCIEIOBATEIRCKOM
JEATEIBHOCTH, UCHOIb3VA CTAHIAPTHOS 0OOpy¥I0BaHUE,
NpUOOPHl U MATEPHATHI.

OIlK-4.3. BnageeT TEXHHKOH 3KCHEPUMEHTHPOBAHUA C
HCTIONB3QBAHHEM MAKCTOB NpPOrpamMmM; OCHOBHbBIMH
HarpaBNeHUAMH PAa3BUTHA MHHOBALHOHHBIX TEXHOIOTHI B
Hedrerazosoit OTpacny; HaBBIKAMH pazpadoTku
HHHOBALIMOHHBIX ITOIX0I10B B KOHKPCTHBIX TCXHOQIQTHAX €
noMoupo APM.

I1K-1

Crnocoben
TEOPETHUSCKUE
BBITO. THEHHUH
IMPOH3BOICTBEHHBIX,
TEeXHOJIOTHYCCKHUX H
WH/KCHEPHBIX HCCICIOBAaHUH B
ob1actu rEOJIOrHH u
paspaboTKH  MECTOPOMKICHUH
He(pTH U raza

HCIIOIb30BATH
3HAHHUA TIPH

IMK-1.1. 3uaer:

-  (pyHIaMeHTANbHbIE MOHATHS B OOMACTH TEONOTHH
MECTOPOIKICHUIH HedTH u raza, METOANKH
MPOTHO3UPOBAHHA, MOHUCKOB U PA3BEIKH MECTOPOKICHUI
[OIE3HBIX HCKOMASMBIX;

- HOPMATHUBHBIE U METOAMYECKHE IOKVMEHTH B OOJACTU
J00BIUH YIIEBOJOPOIOB H PaspaboTKH MECTOPOAISHUI
He()TU U raza

[IK-1.2. ¥Mmeer:

- HCMONB3OBATH TEOPETHUSCKHE 3HAHHMA M TOPHO-
rEONOTHMYECKYKD  HHpoOpMaUMo 314 BHIMIONHEHHA
NPOU3BOACTBEHHBIX, TEXHONOTHUECKUX MW MHKEHEPHBIX
HCCICTOBAHUHN;

- NPUMEHATH 3HAHUS HOPMATHBHBIX H METOIMYECCKUN
JAOKYMEHTOB 1.1 OLICHKH MECTOPOKICHUH He(TH U raza
TTIK-1.3. Baageer:

- TEOPETHYECKHMH 3HAHMAMH, METOJAMM HCC.IEIOBaHHA
Heap B ¢hepe pazpaboTku MeCTOPOK IeHUIT HehTH U rasa;

- HABBIKAMH A4 BBITIQ. THCHHA I'IpOPI3B0,1CTBeHHbIX,
TEXHO.TOTHYECKHX H HHKEHEPHBIX HCC.IEIOBAHHUI B 00NacTH
JOOBINM  ¥TIEBOIOPOIOB, Pa3paboTKH  MECTOPOMISHHUM
HedTH U raza

[IK-2

Cnocoben
TEeXHHUCCKHC
pelICHMA
oOLLenpodeccHOHATBHBIX
3anau, OCYIIECTBIATh
MOATOTOBKY TMPEINOKEHHH IO
AOTIOTHHUTE IBHBIM
NIPOMBICJIOBBIM

BBIOHPATh
cpeacTea s

[TK-2.1. 3Haert:

0a30BbIE  METOIBl  IEOJIOrO-NMPOMBILIICHHON
MECTOPMKICHHUM HeDTH U raza;

€TOAbl MPOMBILIICHHOH H Ie0NOro-3KOHOMHUYECKON OLEHKH
(I'20) HOBEIX reoNOropasBeIOUHBIX MPOSKTOB ¢ YUCTOM
BCEX HEOMPEICNEHHOCTER H PUCKOB HX PEaTH3aLMK:

- TEXHHUECKYIO XAPAKTCPUCTHKY NPUOOPOB, HCMOb3YEMBIX
NPy pEIIEHHH  3aJad¥  TEXHHUKO-TEXHO.IOTMMECKOTo

OLIEHKH

Py
J




HCCIIe A0BAHHAMH H | COMPOBOKICHHS Pa3paboTKu MecTOpokIeHui HedhTu u
OCVLUECTB.LATH KOHTPONE 33 MX | raza, TPaHCTIOPTHPOBKH H NMepepadoTKu HEQTH U rasa
MPUMEHEHHEM, OCVLIECTBIATE [-2.2. YMeeT:

TEXHHKO-TEXHO.IOTHUIECKOE PHMEHATb HOBBIE METOIbl I'€0.I0rO-NMPOMBILIICHHOH OLEHKH

COTMPOBOXKICHUE  pa3paboTKH | MECTOPOIKICHUM HEDTHU U raza;
MECTOPOKICHHH HeTH U raza, | - OMpeacIaTh TNPOTHO3HBIE PECYPCHL U BEPOSTHOCTH
TPAHCTIOPTHPOBKH U | OOHApyKeHHA 3A1eKH, €¢  J00BIMHOrO MOTSHLMANIA,

nepepaboTku HE(TH H raza

NPOBOANTE MIAHMPOBAHHE H OLEHKY HHOPACTPVKTYPHBIX
pELLEHHUIT: ONpeJeNeHNE 3aTPaT Ha OTKPHITUHE H pa3padoTKy
MECTOPOKICHUS;

- BHIOMPaTh PAUHOHATEHBIH KOMILIEKC TEXHHUECKHX
CPeacTB, NPHMEHASMBIX IPH  TMPOBEISHHH TEXHUKO-
TEXHOIOT HISCKOTO CONPOBOKICHUA paspaboTKH
MECTOPWKICHUM HedTH U rasza, TPaHCMOPTHPOBKH U
nepepaboTku HedTH U raza
T1IK-2.3. Baaneer:

- HOBBHIMH  METOJaMH
MECTOPOKISHUHN He(hTH U rasa;
- HOBHIMM METOJaMM ONTHMH3ALMS HHCTPYMEHTOB,
HCTIONB3YEMBIX B HACTOSILIES BPeMA NPH BrInonHeHHH [0,
H HHTETPALUS UX B € TMHBIN NPOLIECS;

- CMOCOOHOCTBKO BBIOHPATh TEXHMUECKHE CPEICTBA ANA
peleHus o0menpodecCHoOHaTRHBIX 323a4 U OCVLIECTB.IATh
KOHTPOJIbL HX IPHUMEHEHHS B MPOLECCe  TEXHHKO-
TEXHO.TOTHYECKOTO COTPOBMKIACHUA pazpalboTKH
MECTOPWKICHUM HedTH H rasza, TPaHCMOPTHPOBKU U
nepepaborku HedTH U raza

I'IpOMbILLI.TICHHOﬁ OLUCHKH

IK-12

CniocoteHn coctasnats Bee Buapl | [1K-12.1. 3HaeT:
OTUETOB no pe3vabTaTaM | - PernaMeHTsl, MONQOMKEHMA, MHCTPVKUMH U CTAHIAPTHI
KOMIUIEKCHBIX (PEONIOTHUECCKUX, | OPraHu3aLMy,  HOPMBI W OpaBwia  odopmieHusa

reopH3HIECKHUX,
rHAPOAUHAMHUESCKHX)

HUCCAS JOBAHUM U NMPOBEPOK NPH
paspaboTke  MECTOPOMKICHUH
HeTH 1 rasa, TPAaHCIIOPTHPOBKE
U nepepaboTke HEPTH U raza

JOKVMEHTAUMM M OTYETHOCTH B oOnacTd pa3padoTKu
MECTOPOKISHUN HedhTH U Trasa, TPAHCIOPTHUPOBKE U
nepepaboTke HedTH U raza

[IK-12.1. VMeeT:

- ¢obupate UHHOPMALIMK U TOTOBUTHL HUH(POPMALUOHHBIE
OTYETHI N4 CBOIHBIX OTHETOB OPTraHU3ALNN

[IK-12.1. Bnaaeer:

= HABBIKAMH COCTABICHHUA CBOIHOIQ OTUCTA BBINOJTHCHHS
MEPOTIPUATHH N0  HUCCICIOBAHHAM MNpH  paspadoTke
MECTOPOKICHUI HEPTH H rasza, TPAHCIIOPTHPOBKE MU

nepepaborke HedTH U raza

3. MECTO JUCHHUIIJINHBI B CTPYKTYPE OII BO

HucuuninHa «Pr3nka HEPTAHOTO M ra30BOTQ II1ACTa» OTHOCUTCA K 00s3aTE/IBHOM YacTH
onoxa b1 OI1 BO.

B pamkax OIl BO ofyuaromuecs Takoke OCBAMBAIOT JPYTHE AMCUMINUIMHBL U TIPAKTHKH,
CIOCOOCTBYIONIME NOCTIDKEHUIO 3aIUIAHUPOBAHHEIX PE3YJIBTATOB OCBOSHMA IUCLIUILIHHEI
«Dusnka HepTAHOTO M Ta30BOrO ILTACTAY.

Tabauya 3.1. Ilepevenv romnowenmos Ol BO, cnocobcmeyonux O0CHUNCEHUIO
3ANIGHUPOBAHHBIX PE3YALIMAMOE OCBOCHUA OUCULINIUHDY



IpeawecTByromIHe
HanmenoBanue P y IMocneayroue
udp AMCUHMIHHBI/ MOAYIH, .
KOMMETeHLHH . AHCUHILTHHBI/ MOIYJIH, NPAKTHKH
NPaKTHKH ’
CnocodeH peraTh 3a1a4u, OcHoBBI pazpaboTkH,
OTHOCALIHECA K TPaHCIIOPTHUPOBKU U NMEPEPAdOTKU
npodeccHoHaNbHON VTJIEBOIOPOIAOB
ACATENIbHOCTH, MMPUMEHSIS Moaeuposanue B HedTerazosoM
OIIK-1 METOIBI MOJEHPOBaHHUA, Jene
MATEMATHIECKOTO OcHOBBI ABTOMATH3ALMH
AHATIHAA, TEXHOIOTHUECKHX IMPOLIECCOB
€CTECTBEHHOHAYYHBIC H He(TEraz0BOrO NPOU3BOICTRA
OO HHKEHEPHBIE 3HAHHS I'MA
Criocoen MPOBOINUTh
H3MEPEHHA H
- OCHOBBI ABTOMATH3ALMH
HAD IO HHUA,
~ ' OcHOBBI HE(ITEra30BOr0 | TEXHOIOMHUESCKHX MPOLISCCOB
OIlK-4 obpadaTeiBaTh H
Je1a He(TEraz0BOro NPOU3BOICTEA
NpeCcTaBNATh
A
SKCTICPHMEHTATbHBIC
JaHHbIE
CriocobeH  McnoIb30BaTh Hedrerazonpomeicnosas reo.1orus 1
TEOPETHUECKHE  3HAHHUA reopusuka. [ToacueT 3anacos u
npH BBITIO.THEHHH OLIEHKa pecypcoB He(THU 1 raza
IPOH3BOIACTBEHHBIX, OcHosol pazpaboTkw,
TEXHOIOMHUYECKHX u TPAHCIIOPTHPOBKH U NEPepadoTu
HHKEHEPHBIX VTIEBOIOPOIAOB
HecaenoBaHuil B 001acTH Moaeauposanue B HedTerazosoM
- OcHoBel reonorun HedTH
recjoruu M paspaboTku Jene
. u raza. HedrerazoHocHele
IK-1 MECTOpOKACHUH HeDTH H POBHHLMM MHPA ['eoMexaHuKa nnacTta 3711 pelieHUs
rasa P p MPUKIAIHBIX 33744 Pa3padoTKH
MECTOPOKISHUE He(hTH U rasa
TexHoT0rH4ECKas MPaKTHKa
(vueSHasn)
TexHo10rHMECKas MPaKTHKA
(Mpou3BOICTBEHHAS)
[MpeaaunnoMuas NpaKTHKA
I'MA
Cnocoben BBIOHPATD
TEXHHUECKHE CpeacTaa
A pertieri OcHOBBI 6€30MaCHOCTH NPH
OBMIENPOECCHORATHHBIX as aBOTKe, TPAHCIIO T;Ip OBKE U
3aJau4, OCVILUECTB.IITH pasp o P PTHP
o ) y nepepadoTKe YTNEBOAOPOAOE
MOATOTOBKY NpPeJT0KEHHUH -
OcHoBHI pazpaboTky,
1o AOTIOMHHTE- b HBIN AHCTIOPTHPOBKH U MEPepadoTKU
IPOMBIC.IOBBIM R pTHP pep
VTJIEBOIOPOIAOB
HCCNIe TOBaHHAMH H Textotorua cBona
[1K-2 OCYLICCTBIATh  KOHTPOJb o pa.
. TPaHCMIOPTHPOBKU U XPaHEHUA
31 HUX  TNIPHMEHCHHEM,
) He()TU U raza
OCYICCTBIAT  TEXHHKO® OO6ycTPOHCTBO HETSIHBIX H rA30BBIX
TEXHOIOTHUECKOE Yerp ' '
) NPOMBICTIOB
COMPOBOKIECHHE
TexHo10rHMMECKas MPaKTHKA
pazpaboTku (TPOH3BOICTECHHAA)
. MPOU3BO,ICTBEHHE
MecTopoxIeHui HedTH H F'IEIJA A
rasa, TPaHCTIOPTUPOBKU H
nepepaboTKH HE(TH U rasa
K-12 CriocofeH cocTaBNATh BCE TpaHCnoOpT M XPAHEHHE CHKHKEHHBIX

BHIBbI OTYCTOB 1o

ra3oB




IpeawecTByromue
HanmenoBanue P y IMocneayromue
Hudp AMCUHMIHHBI/ MOYIH, .
KOMMEeTeHLHH . AHCUHIIIHHBI MOIYJH, NPAKTHKH
NMPaKTHKH ’

pe3y.IbTaTaM
KOMITIEKCHBIX
(reonorHYeCKuy,
reohu3HISCKUX,
T'HAPOIHHAMHUESCKHX)
HCCNICIOBAHUI U TPOBEPOK
npu pazpaboTke
MECTOPOKICHUH HeDTH H
rasa, TPAHCIIOPTHPOBKE H
nepepadoTke HedTH U rasa

WubopMaLHoHHBIE TEXHOIOTHH
NPOSKTUPOBAHUA H 3KCTUTVATALUH
HEe(PTErazoTPaHCHOPTHRIX OOBEKTOB
YupasneHHe TEXHOIOTHIECKHMHU
npoueccaMu nepepadoTKU HeQTH U
rasa M yriIeBOJOPOIHBIX MATEPHATOB
B He(hTAHOH U ra3oBoOi
NPOMBIIIEHHOCTH
TexHOIOrHMEeCKad MPAKTHRA
(vuebHasn)

[IpoexTHaa NpakTHKa

I'MA

* < 3AMOTHACTCA B COOTBETCTBHH ¢ MaTpuLUel komnereHuui u CYI1 O[T BO

4. OFBEM JHCIUILINHBI H BBl YUEBHOH PABOTHI

Ofuras TpyI0eMKOCTh THCUMILTHHEI « Du3HuKka HeTIHOrO U ra30BOr0 IUIACTA» COCTABIAET 3
3QUETHBIE €HHHIIBI.

Tabauya 4.1. Buowt yyebHon padomot no nepuooam oceoenus OIT BO o1a OYHOHU

popsvr 0Oyuenus

" BCEI'Q, | CemecTp
Bua yueOHo# padoTbl K 4

Konmaxmuas padoma, ax.u. 54 34
B TOM YHCJIE:
Jexunu (JIK) 18 18
JlaBopatopHble padoTsl (JIP) 18 18
ITpakTHueckue/cemuHapckue 3ausatHs (C3) 18 18
CaymocmoamersHan padoma 00y4awuxcs, ax.y. 36 36
Konmpoas (9K30M€H 3aem ¢ OYEHKOI), aK.A. 18 18

aK.y. 108 108
O0wan TPyI0eMKOCTb AHCLIHNIHHDBI

3ad.ed. 3 3

Tadauya 4.2. Buowt yvednon pacomur no nepuooast ocgoenua Ol BO oia QHYHO-

340YHOH poprtvt odyuens

- BCEI'OQ, | Cemectp
Bua yueOHo# padoTbi K 4

Konmaxmuas padoma, ax.u. 36 36
B TOM HHCJIE:
Jlexunu (JIK) 18 18
JlaGopaTtopHble padotsl (JIP)
IlpakTHueckue/ceMuHapckue 3aHsaTHs (C3) 18 18
CaumocmoamersHan padoma 00y4auxcs, ax.y. 72 72
Konmpoas (3K300€H 3aem ¢ OYEHKOI), aK.A.

aK. 4. 108 108
O0wan TPyI0eMKOCTb AHCLIHNIHHBI

3ay.ell. 3 3




5. COAEPKAHHUE JTHCHUILJINHBI

Tabauya 3. 1. Cooepocaniie oucyunaunol (MoOyas) no euOaM Y4eOHO i pabomvl

HaumeHoBaHHe pa3aenaa
AHCOHIJIHHE]

Coaep:kaHue pazgena (TeMbl)

Buja yueGHol
paboThl®

Beeaenue. @usznueckue
NPOLECCHI H SIBICHUA B
HE(TEra30BBIX MIACTAX U UX
POJIb B TEXHOIOTHAX
VTIEBOAOPOIOU3BICUCHUS

[TpupoIHBIE H TEXHONOTHUESCKHE MPOLECCH B
HedTerazosrlx miactax. Hedrerazopriit ract kak
reOTeXHOIOMHHYCCKHE OOBEKT U3VUaeMbIH B (PH3HKE
HedTerazosoro miacta. Poas ¢usuku muacra npu
(bopMHPOBaHUY MPUHLHUIIOB H3VMEHIA, IPOMBILLIIEHHOH
OLICHKH, Pa3paboTKU 1 KOHTPO.14 32 3h(he KTUBHOCTHIO
YIJIeBOA0pOIoM3BIeueHHa U3 HeIp. CBasp dusuku
n1acta ¢ (PU3UKOM, reopUZHKOH, MPOMBICTIOBOI
re0.10rueH, SvpeHueM HehTSIHBIX U Fa30BbIX CKBAKHH,
0138 MHOH HAPOra30IMHAMHKOM, Teopuel pazpaboTku
HEQTAHBIX H ra30BBIX MECTOPOKICHHUM, KOHTPONIEM U
PervIMpOBAHUEM MPOLIECCOB PA3PAOOTKH HEQTIHBIX U
razoBsIx 3anexkeil. OcHOBHEIE 3a1a4H QU3HKH
HedTAHOrO U razoeoro miacta. CTpvKTvpa Kypea
"OcHoBbl husuky HEHTAHOTO U ra3oBoro muacta”. Ponb
POCCUHCKHX H 3apvOEKHBIX HCCNIEA0BATENEH B
Pa3BUTHH OCHOB (PH3UKH HE(PTEra3oBoro niacra.
Ou3nka M1aCTa KaK hyHIAMEHTAIBHBIN Oa3uc
MOBBILICHIA TEXHONOTHYECKOH U IKOHOMHMECKOH

3 (PEeKTHBHOCTH VINICBOIOPOAOH3BIEYECHHUS.

JIK, JIP, C3

Hedrerasopeiii miact kak
OOBEKT H3VUEHHU PHIHKH
I1acTa.

Crieunduka vedrerazosoro miacra. Hedrerazopsiii
I1ACT KaK CTPYKTVPHUpOBaHHAs MHorodazHas CHCTEMA.
Otauune HedTera3oBoro mIacTa OT HISATBHOTO
TBepaoro teaa. [opHbie nopoasl 1 HedTerazosoie
n1acThl, o0mHOCTE U cnieuuduka. Kiaccudukauna
FOPHBIX NMOPoJ 1o mpouncxoxaeHuo. Kiaccudurars
0CaJOUHBIX TIOPOA. [ pyHTH U HEPTETA30BBIE MIACTHI,
crieuuduka u o0wHocTh. [Ipupoaneie u
TCXHOIOTHYCCKHE VCIOBHA CYIICCTBOBAHUS
HedTerasoporo ninacta. Macitadsl H3vVUESHHA
HedTerazoporo nnacta. [lerpoduznueckoe,
re0.IOTHUECKOR, FeOhH3HUSCKOe M TeXHONTOTHISCKOE
npeacTaBneHus nacta. [IoHATHE 0 re0I0THHECKUY,
(H3MMECKHX M TEXHOTOTHYECKUX CBOHCTBAX
HedhTera30BOro mIacTa.

JIK, JIP, C3

CeolicTBa U CTPVKTYpa
He(Teras0Boro mIacTa Kak
MHOTOKOMIIOHEHTHOH
CHCTEMEI.

[ToHATHE KONIEKTOPA H HE KO.UIEKTOPA U UX POINb B
thopyupopanuu Hedrerazosoro nnacra. CBOHCTBA
MOPHUCTOCTH U MPOHHLIAE MOCTH IIACTA.
MuHepanoryueckuii 1 rpaHy IOMETPHUECKUH COCTAB
TBep,ﬁIOﬁ KOMITIOHCHTHI . MHHepaHOI“I/ILIeCKPIe THIIbI
TBEPACH KOMIOHEHTHI I1acta. ['panynomMerpuueckuii
cocTaB, popMa H OKaTaHHOCTh YaCTHL, THIB LIEMEHTA.
Criocofsl aHA M3 CTPOSHUS U COCTABA TBEP .10 dasbl
n1acta. OOnacTe MPUMEHESHUA JAHHBIX O CTPOESHHH H
cocTase TRepaoil pa3el miacta B
He(Tera30nPOMEICTOBOM 1616

JIK, JIP, C3

DU IBTpaLHOHHAA
cnocoOHOCTE HEPTEra30BOTO
IacTa.

[TonaTtue npoHuuaeMocTH. ®unbTpauus ogHOMAZHEIX
¢mronzor. 3akoH Japcu U 001acTh €ro MPUMEHUMOCTH,
Hapyvenus sakona Jlapeu u HeTMHEHHbIE 3AKOHBI
duasTpanmy. Pu3nMecKUe MPUUHHBI HETHHEHOCTH,
Kosddumuent nponnnaeMocTn macta 1 k03¢ GuLMeHT
(HIBTpALMY; CBA3b MEKIY HUMH. MeTOIbI

JIK, JIP, C3
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HaumenoBauue pasaena
AHCOHMJIHHB]

Cogep:ranue paszaena (TemMbi)

Bug yueGuoii
paboThl®

onpeaeIeHHA NPOHULIACMOCTH. DPUIBTpALHOHHAS
AHU30TPOIHS U TEH3OPHAA MPHPOIA MPOHULIASMOCTH.
[IpeacTaB:1eHHE MPOHHLAEMOCTH B TEH30PHOM BHUIE.
3akoH GUIPTPALIMH B aHH3OTPOMNHBIX MIacTax.

MuorodasHocTs
BHVYTPHIIOPOBOTI'O HACBILLICHHS
IACTa.

dusnueckue NpoLeces Ha rpaHuuax pasziena pas. Poas
BHYTPHIIOPOBBIX MOBEPXHOCTHBIX ABICHUH B
(hOPMHPOBAHHY AKTHBHOTQ H NACCHUBHOTO MOPOBOTO
obbema. MNMoHsaTHe TUHAMUYECKON MOPUCTOCTH U

3¢ dekTHBHOH NPOHULAeMOCTH M1acTOB. CrocOO HX
ONpeae.ICHUS.

JIK, JIP, C3

IIpoueccsl BBITECHEHUS MIPH
MHOTro(asHOM
MHOTOKOMITIOHCHTHOM
HACBILIEHHU I11aCTa.

O600wwenHsI# 3akoH Hapeu anga MHorodazHoH
duastpauuu. [lonarue Gaz0e0ii NPOHULIAEMOCTH.
WsmeHeHHE CTPYKTVPBL H B3AMMHOTO PACTIOIOKEHHS
(a3 npu BEITeCHEHHH. MUKPOCTPVKTYpa MHOTOGA3HBIX
TeUeHUH. BInAHuEe cMaunBacMOCTH Ha
3QKOHOMEPHOCTH BbITeCHeHHA ¢a3. Bauanue
CTPYKTVPBI MOPOBOTO NMPOCTPAHCTBA Ha
3aKOHOMEPHOCTH MHOTroGazHON PunbTpauun. AsneHue
KAMWLTAPHOTO 3aiueMaeHus $hasz U uX poIb B MPOLECCAX
BBITECHEHUs HedTu U raza. PacnpeneieHue BoIH,
HedTH 1 rasa B notoke; byuruug baknes-Jleseperra

JIK, JIP, C3

HehopMalMOHHbIE TPOLIECCHI
B He(hTEra3oBBIX MIacTax

XapaxkTep MeXaHHUECKUX B3AUMOISHCTBHI MEKTY
KOMIOHEHTaMU MHOTOda3HBIX racTos. [IpuHuumn
PABHOBECHOTO COCTOSIHHUS MMPUPOIHBIX IIACTOB.
BaanmoagicTBHE MEKIY BHYTPUNOPOBBIMU (iironiaMu
H CKeneToM nmopoarl. BzauMoaeicTBHE YacTHL cKeNeTa
HOPOAB! APYT ¢ APYTOM. THITBI MEKUACTHIHBIX
B3aUMOJEHUCTBHH U CTPVKTYPA MOPOAR!, H30TPOMHOCTh
H AHU30TPOMHOCTh MOPoAbl. CH.IBI BHYTPEHHETO
B3auMoaeHcTBuA. Hanpsoxkenus u aedopmanmm
HedTerazoporo muacta. HanpsxeHus B mopojax u ux
CBsA3b C BHYTPEHHUMH cHlaMu. [lepBrtHeIE U
BTOPHUHbIE HANPSHKEHUS U UX ¢BA3b ¢ TEOJOTMUECKUM
cTpoeHHeM. BHAbl HAMPSHKEHHOTO COCTOSHHSA MOPOA.
Tenzop HANPHKEHUS, KPVT HANpsxeHud Mopa.
JIunetinbie 1 caBUroBad aedopMaLs, TeH3OP
aedopMauny. 3aBUCHMOCTH IeQOopMaLMii OT
HANPSDOKCHUH, PA3PVIIEHHE MOPOA, YIIPYTHE H
niacTHaeckue Jedopmanyy. Yrpyrue ¢BOHCTBA
He(TEra3oBHX IL1ACTOB. MPEAE.T VIPYTOCTH, TEH30P
YIPYTOCTH, MOAYIIb MPOAOIbHON YOPYTOCTH (MOIYVIb
KOura), moavns ¢asura, koaddumuent [Myaccona.
B3anuMoCBA3b MEKAY YIPVTHMH CBONHCTBAMH MOPOA.
Otauune HedTerazoBoro mnacta OT GUIHUECKOro
TBEPAOTO TE1a, BIUAHHE COCTABA U CTPOCHUA MIACTOR
Ha UX vrpyrue cBolictea.llnactuueckas aedopmauna u
ITACTHYECKUE CBOMCTBA HeTEra30BOro MmiacTa,
PEOIOTHUECKHE MOAENH ML1acTa, KO3 GULIMEHT
MIACTHMYHOCTH, PEOJIOTHYECKHE CBOICTRA MOPOoa H
SBJICHHS NMOI3YHECCTH H PEIAKCALIMH HANPAKESHHH U
npeaen AnurensHol npoyHocTd. [IpoyHOCTE 1
paspviueHue miacta. Puspueckas CVIIHOCTh XPVIIKOTO
paspyuieHus U Tpemunoodpasosanus. [Tnactuieckuii
MeXaHH3M paspvieHuda. Teopua npouHocTy Mopa.
BausHue CBOHCTB IJIACTA HA €r0 MPOUHOCTh. TBEPIOCTD

JIK, JIP, C3
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HaumenoBauue pasaena
AHCOHMJIHHB]

Cogep:ranue paszaena (TemMbi)

Bug yueGuoii
paboThl®

H OYPHMOCTB TOPHEIX NTOPOJ, aHU3OTPOITHS
MPOYHOCTHBIX CBOWCTB FOPHBIX Mopo1. Mexanuueckoe
B3aHMOJCHCTBHE CKE.IETA MJIACTA ¢ HACKILUIAKOLIUMHE €T0
bnrounaamu. [11acToroe Ja1eHYE U 3P PEKTUBHEIE
nanpsoxenua. [Mepepacipeneienue ¢dexTHBHBIX
HaMpAKSHUH U CKUMAEMOCTh TUIACTOB MPH
(hHIBTPALNH KHIKOCTH, KOIPDHUIHEHTDI CKUMASMOCTH
H HX CBSI3b CO CTPOSHHEM KOUIEKTOPA H €TI0 VIIPYTHMH
cBOMCTBAMH. YIPVIOeMKOCTE HeTEra30BOro miacTa.
CoctosHre HEDTETa30BbIX MIIACTOB HA OONMBIINX
rayOunax. M3smMeHeHHe ¢BOMCTB 11acTa ¢ r1yOHHOM.
AHOMANbHBIE MTACTOBEIE JABNEHUS. 3aKOHHI
YIUIOTHEHUA MOPOA ¢ r1yOuHOH. Biusaue
HAMNPSDKCHHOTO COCTOAHMA HA CBOHCTBA HedTerazosoro
niacta. B3auMocBA3k CBOMCTB MacTa ¢ HaNpsKEHHAMHU
1 aehopMalue.

Bo:HOBEE NpoOLCCChl B
HB(I)TGFB.ZBOBI:I.\’ n1acTax

[TpupoJHbIE H TEXHONOTHYECKHUE BOJHOBEIC MO B
HedTerasoBrIX miactax. YacToTHad XapakTepHCTHKA
BO.TH. XapaKkTepHbIe UTHHBI BOTH. Puznka
PacnpOCTPAHEHHA BOTH B MHOTO(]a3HBIX HACHIILICHHBIX
cpedax. BnusHue cocTOSHHA U CBA3aHHOCTH (a3 Ha
3AKOHOMEPHOCTH PACIPOCTPAHESHHUS YITPYTHX BO.TH.
Tunel BoNH B HedTera30BbX m1actas. [poJonsHeie,
MONEPEUHBIE, CIBUTOBbIE BONHBL. CKOPOCTh
PACTIPOCTPAHEHHS YIPYTHX BOJTH. AMILTHTYda U
3HEprus VIPYTHX BOJMH. B3anmoaeticTeue
CEHCMHUESCKHX BOTH ¢ HE(ITEra30BbIMH ILTACTAMH.
KosdduupeHT noriomenns u y1e1bHOE BOIHOBOE
COMpOTHBNeHHE M1acTa. OTparkeHNE BOMH U

ko3t dunpeHT oTparkeHna. CelieMumeckas u
VIBTPa3BYKOBaA SHEPTHUs BO.TH. CEHCMUYECKHIT VM
niacta. TpaHchopMauus ceHCMUMECKHX BOTH B
VIBTPa3BYKOBbIE. JIOMMHAHTHBIE YACTOTHL
HedTerazororo ninacta. BonHOBEIE CBOiCTRA
He()TEra3oBBIX MIACTOB U CMIOCOOB HX OMpEICTIeHUA.
006.1a¢TH UCMOIL30BAHKIS BOMHOBBIX CBONCTB MI1aCTa
TNpH pa3BedKke U paspadoTKEe MECTOPOIKIEHHI.

JIK, JIP, C3

[Mpoueccsr
TEILIOMPOBOIHOCTH B
Heq)'l‘el‘éBOBbI.\’ IM1acTax

EctecTBeHHBIH TEMIOBOH peskunM HedTEra30Boro
miacta. [eoTepMUUECKHiT TPATHEHT H T€OTEPMHUECKAS
CTvNEeHb. TennoBo# NOTOK, ¥y A IbHAA TEMIOEMKOCTD,
K03t DUIHEHT TerIONMPOBOIHOCTH. PU3NUSCKUI CMBIC.T
TEILIONPOBOIHOCTH, THIThI TEILTOMPOBOIHOCTH.
Ten1oBad 3Heprua. Y paBHEHHUE TEMIONPOBOAHOCTH H
K03 PULHECHT TeMIEPaTy pONpPOBOIHOCTH. UBS3b
TEILIOBBIX CBOHCTB IUIACTA ¢ €70 MUHEPAIOro-
CTPYKTVPHBIM CTPOEHHEM U XapaKTePOM HACBILICHHUA.
AHH30TPONHS TEIVIOBBIX CBOHCTB IU1acTa. SIBienue
TEM10BOTO U GUIBTPA-LIHOHHOTO MOTOKOB.
TepMoruapoanHaMHUueCKHi MPaiHeHT JaBICHHA.
M3MeHeHus CBOHCTB II1A¢TA NOJ BO3ISHCTBHEM
NPHPOIHBIX H TEXHONOTHYECKUX TETLTOBRIX MOICH.
Crioco®bl onpeaeneHus TEMLTOBEIX CBONHCTB ITacTa.
06:1a¢TH HCNOIB30BAHNUS TEIVIOBBIX CBOHCTB NPH
pa3Beake U pa3padoTke MECTOPOKISHUH. Tennoseie
BO3MCHCTBHA HA ILTACT.

JIK, JIP, C3
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paboThl®

CocTas u cBoiicTBa
BHY TPHIIOPOBBIX KOMIIOHEHT
HedTerazoBoro nnacrta

DU3NYECKOE COCTOAHUE VINEBOJOPOIHBIX CHCTEM U BOJ
B HE(TErasoBbIX MWIACTAX. THIBL 3aeKeH 110
COCTOAHHIO VI IeBOIOPOAHBIX cucTeM. CocTaB U
KI1accudukauya HepTel; COCTaB U KiaccHpUKauA
ra30B; Ta30rHAPAThl. JAKOHOMEPHOCTH U3MEHEHHS
COCTaBa YTNIEBOJOPOIHBIX CMECEH B 3aBUCHMOCTH OT
TePMOSAPHUECKUX ¥CIOBHIT 3AT1eTAHUS IIACTOB.
CBOHCTBA YINIEBOAOPOIHBIX ¢Meceii. OCHOBHBIE
NoHATHS (HA30BOT0 COCTOSHUS YTIIEBOIOPOIHON CMECH.
Daz0BbIe AHATPAMMBI OJHOKOMIIOHEHTHBIX H
MHOTOKOMITOHEHTHBIX CHCTEM.

JIK, JIP, C3

CeoiicTea razoobpasHoii
KOMITOHEHTH HE(HTETAZOBOTO
nnacTa.

MaeanbHble ¥ npHpoaHbIE ra3el. OCHOBHBIC MAPAMETPHI
MPHPOIHBIX TA30B. Y PABHEHMS COCTOSHUS U 00NIAcTh UX
npuMeHUMOCTH. HeyrnepoaopoIHele KOMIIOHEHTE
NPHUPOIHBIX ra3os. TskeIble VIIIEBOIOPOIBI B raze,
BsskocTu rasza v razoBeix ¢MeceH; dusmueckas
HHTEPIIpeTaUys BA3KOCTH. MeTOabl Onpeae.1eHUuA
BSI3KOCTH. 3aBUCHMOCTH BA3KOCTH Ia3a H ra30BBIX
CcMeceH OT TepMOBAPHUESCKUX YCIOBHH.
Biarocoaep:kaHue raza 0 METOIBI €€ OMPEICNEHUS
BIIMAHUE BJIArOCOAEPIKAHNA ra3a Ha TEXHOIOTHIO U
TeXHUKY J00b1un HedTH. TernnoBee ¢CBOHCTRA.
MPHPOIHBIX ra30B U UX KoMMOHeHTOB. KoadduuueHt
Joxov1a-ToMCOHA, METOIBI UX OMPEIeICHUS.
@usnueckue CBOUCTBA razoBoro koHaeHcara. Cripoi u
ctabuipHBIH KOHAeHcaT. KoadouumeHT yeaaku.
@pakuHOHHBIH COCTAB KOHaeHcaTa. Temneparypa
MOMYTHEHHS U 3aCTHIBAHMA KOHTeHcaTa. ConepxaHue
cepsl ¥ nMapadyHa B KOHIEHCATE. Y CTOBHA BHIMAACHUA
KOHACHCATA B IIACTE H OKOMOCKBAKHHHOM 30HE.
Boavo:kHbIle GOpMEI HAXOIKIEHUA KOHACHCATA B
n1acte. Y¢10BHA NOABWKHOCTH KOHAEHCATA.

JIK, JIP, C3

CoricTBa HeTAHOH
KOMIOHEHTHI He(pTera3oBoro
nnacTa.

CocTas 1 CBOWCTBA HE(HTH B HEPTETAZOBBIX MIACTAX.
[T10THOCTE, CKUMAEMOCTD, TEPMHMECKOE PACLIHPEHHE,
TETTONPOBOIHOCTD U 3.1EKTPONPOBOIHOCTE HEPTH.
PacTROpHMOCTD rasza B HeTH, BIMIHUE PACTBOPEHHOTO
raza Ha gusn4eckue ceoiictea HedTu. Hap1eHne
HackleHnsa HedTy razom. CxumaeMocTs HedTH,
oObeMHbIA KO3 duIHeHT, veaaka HehTH. Baskocts
n1acToBoi HeTH U ee PHMUECcKas UHTEPIPETALIMS.
Bausnue coctasa HedTH U TepMOSAPHISCKUX V¢ IOBHI
HA €€ BA3KOCTh. AHOMATPHO-BSI3KHE HE(TH U HX
CTPYKTVPHO-MEXAHHUECKHE CBOHCTRa. JIHaMuveckue
(PEOMOTHYECKHUE) XAPAKTEPUCTHKH IIACTOBBIX HedTei.
CTaLMOHAPHO U HE CTALIMOHAPHO PEONOTHUSCKUE
KHIKOCTH. Peonormueckue vpaBHeHUA. I EKTHBHAA
(KOKYIIASCA) BAKOCTh HEHBKOTOHOBCKHX HedTell.
Bazkovnpyrue CHCTEMBI U HX CBOHCTBA. 3aKOHHI
(GUIBTpaIMK aHOMANBHEIX HeQTEH. VI3MeHeHUE
NPHPOIHOTO COCTABA H CBOHCTB He(TH B pe1e1ax
3a7e:ku. Mi3aMeHeHHe pHUpoIHOro cocTapa HeTel mpu
ux GuneTpauny 4epes nopoasl. MaMeHeHNe cocTasa u
CTPYKTYPBI HE(TH MPU €€ BHITECHEHUH U3 I1ACTA
BOJAMH pa3IH4HOro coctasa. M3aMeHeHue coctapa U
CBOMCTB HEMTH NPH TEPMOXHUMHUSCKHX MPOLIECCAX

JIK, JIP, C3
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u3pnedeHuA HepTH. CnocoOkl H3VUEHUS CBOHCTE
niactoBbix HedTel. doTokonopumerpus HedTu.
06:1acTH MCNO130BAHUA JAHHBIX O CBOHCTBAX HEGTH
npH pa3paboTKe 3a1eKU U PErY.IHPOBAHUU MPOLECCOB
H3BJICUSHHUS.

CaolicTBa BOIHOI
KOMITOHEHTH HEHTETAZOBOTO
IIACTA.

[loapwkHas W ocTarodHas BoJa, G¢opMa HX
HAXOxKIeHUA B Hedrerazopeix miactax. Meroawl
OLIEHKH MO ABHKHOH H OCTATOUHOH
BOJOHACBIIICHHOCTH 1mIacta. MHaexkc c¢BodoaHoro
baoHTa U HCMIONB3OBAHHE  METOJOB  SISPHO-

MATHHTHOTO  PE3OHAHCA. CocTogaHue BOIBl B
MHUKPOKAMITIApax. 3aBHCUMOCTH OCTATOMHOI
BOJOHACIILIEHHOCTH oT MHKPOCTPOSHHS,

JUTONOTHYECKOTO  COCTaBa M TEPMODAPHUECKUX
vc1oBuil miacta. OctaToyHas BoJa B HEOJHOPOIHBIX
miactax. Konueebie 3ddexter u  kanuimapHOe
vIep/KaHHE TIOABIDKHOM BOJABl BOIM3M  IpaHHL
HeoJHopoJHocTeH. COCTOSHME TMEPENOIHBIX  30H
«HehTh — BOJA», «ra3 — BOJIA», «ras — HeTH».
Ddu3decKkne CBOMCTBA ITaCTOBBIX BOJ,
MHHEPANH30BAHHOCTh, KIACCHQHUKALMA MIACTOBBIX
BO4 B 3ABHCHMOCTH OT PACTBOPCHHBIX MHHECPANBHBIX
coaeil. MuHepanuzauusa ceA3aHHON Boawl. [1n0THOCTS,
BA3KOCTh, CXHMIACMOCTDL, TCOILIOBOC PACUIHPCHUE,
SNEKTPONMPOBOAHOCTE.  3aBHCHMOCTD  (DH3HUESCKHX
CBOMCTB I TACTOBBIX BOJ OT MMHEpanuzaunuu. Metoawl
onpeaeIeHus (hUBMISCKHX CBOUCTB IMIACTOBBIX BOI.
PacTBOPHMOCTh MPUPOIHBIX TA30B B MIACTOBOH BOJE.
BrnusHue TepMoOapHiIecKUX VCIOBUH Ha QU3MUECKUS
CBOMCTBA MIACTOBBIX BOJ.

CroiicTBa 3aKa4HBAEMBIX B I1ACT BOJ U CTEMCHB HX
ouyHcTKH. CMELICHHE MIACTOBEIX BOJ C

3AKAUYHUBAC MBIMH. Bbll'la,leﬂl/le OCAIKOB H3 IITACTOBbIX
BOJ. bakTepHabHOE 3apakeHHE 3aKauHMBaEMBIX BOJ,
Cvnedatpeavkuud. BiugHue coctapa 3akauHBacMBIX
BOJ HAQ H3MEHEHHE MPHPOIHBIX (U IbTPALMOHHBIX
¢BOHCTB racTa. Crnocodl 0OpBOLL ¢ VXVILICHHEM
IPHPOIHOTO COCTOAHMA MNACTA U COTCOTIOKEHIIMHU B
TpvOax.

JIK, JIP, C3

®a3oBbIe NPEBpALLCHUA
YTIIEBOIOPOIHBIX CHCTEM

Da30BbIE NMPEeBPALLEHUs 0JHO-, ABVX- U
MHOTOKOMITOHEHTHBIX ¢HCTeM. KpuTieckue aBneHus B
VIJIeBOAOPOIHBIX cucTeMax. QcoOeHHOCTH MOBe I HHA
MHOTOKOMITOHEHTHBIX YT IEBOJOPOAHBEIX CHCTEM B
KpUTHUeCKOH obnactu. Biusinue Bnaru Ha ¢asosbie
npeBpameHns. Da30Boe COCTOAHHE CHCTEMBI HEDTh-
ras. ['a3okoHIeHCaTHas XapaKTEPHUCTHKA 3a1EKHU.
MeToap! u anmapaTypa Ui U3yUSHHS CBOHCTB
VTIEBOIOPOIHBIX cucTeM. KoHcTaHTHI (pazoBhIX
PaBHOBECHUH H METOIBI UX OMpEIEICHUA. Y paBHEHUA
thasoBbIX KoHUEHTpaLui. PacueTHbie MeTO b1
onpeaeIeHnA (GazoBbIX MPEBPALISCHUHN VIIEBOIOPOIOB.
Bamnsanue nopucToli Cpearl Ha MPOLIECCH (az0BEIX
nepexoa0B8. CBa3b $a30BhIX NPEBPALICHHH B IIOPUCTOMH
cpede ¢ KOMIOHEHTOOTJaueH M1aCTOB.

JIK, JIP, C3
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6. MATEPHAJIBHO-TEXHUYECKOE OBECINEYEHHE JUCIHUILJTUHBI

Tadauya 6.1. MamepuaibHo-mexHuueckoe 06ecneyenue OUC Ui bl

CneuHajJH3HpPOBAHHOE
y4eGHoe/nadopaTopHoe
T obopynosaumue, I1O u
HN AYAHTOPHH Ocnamense ayauropuu
MaTepHAabl AJ51 0CBOSHHS
AHCLIHIJIHHBI
(rIpH HEOOXOIAUMOCTH)
KoMIIekT crie nuansupoBaHHoOM Medenuy; IMogonsckoe Hlocce, 1.8x.3
TEXHHYCCKHE CpPeicTBa. NPOSKUHOHHBIH oKpaH: | YuebHaa ayautopmsa: aya. Ne
JlekunoHHas RGN '
MVIBTHMeIHiHBH — mpoektop NEC V302X [ 333,
cucteMHbId Suok DEPO Neos 220
KoMIIekT crienuansupoBaHHOM mMedenuy; IMogonsckoe Hlocce, 1.8x.3
C TEXHHYECKHE CPEICcTBa: MPOEKUHOHHBIN 3KpaH; | YueOHas ayauTtopus: ava.Ne333
eMHUHapcKas ) Lo _
MyIbTUMeAuiHEIH mpoekTop SANYQ PROxtraX;
cuctemHsIi 6ok DEPO Neos 220
Jlabopatopus paLMOHANBHOTO HEAPOMOIB30BAHUS
Ne 337 KoMmaekT crienua M3HpoBaHHON Medenu;
TeXHHYECKHE cpeacTea: MoHuTOp Acer VI93L,
cuctemHsIii 610k RAMEC STORM W, k1aBuarvpa,
KoMIbloTepHas Meib-4; [Tnotrep Hewlett Packard
C7770B; Kamepa Creative WebCam Live Motion 1,
a5 Mukpockon NIKON LV100D, Becs naGoparopusie | Y. I[lomonbckoe Ilocce,
abopatoph SJEKTPOHHBIE AdventurerProRV214, Becw | n1.8k.5
nadopaTopHbIe 3IEKTPOHHEIE
AdventurerProRV313, UK ®wvpbe cnextpomeTp
Scimitar1000FT-IR, Amnatuzarop
PEHTreHO(]. TVOPECLIEHTHBIH 3HEPrOIUCTIEPCHOHHBI
"TMTPU3MA-3KO", PeakTop BBICOKOrO JaBICHUS
K201-312
Hnst KoMmiekr crneumainsupoeaHHol Mmebend; Jocka | [logoneckoe locce, 3.8k.3
CAMOCTOSATEJILHOH | MENOBasg, MOHHTOpP NEC PLASMA MONITO | Yuebnas Ay AUTQPHA: ava.
patoThI MODEL PX-42XMIG: cuctemurlii Gnox DEPO | Ne.336
ODYUAK KX CS Neos 220

7. YAEBHO-METOJUMYECKOE H HH®OPMAIIHOHHOE OBECIIEYEHHE
ANCIHILIUHBI

Ocnoenaa aumepamypa:

1. Cakipymmun M1, Tetensmun B.B., Sse B.A. ®usuueckue 0CHOBBI J00BMH HEDTH:
YyeOHoe nocobue / - Jonronpyausii: Matennekt, 2013. - 328 ¢. Pesxxum gocTymna:

http://znanium.com/catalog/product/423812

2. Cnadnos, B.J. MaremaTHuyeckoe MOACTHUPOBAHUE TEXHOMOTHH PETYIHPOBAHUA
NPOLIECCa U3BJICYEHUA HE(TH M3 HEOMHOPOIHBIX IIACTOB: MoHOrpadus / B.J[. Cnaduos. —
OnexktpoH. nan. — Kaszaus: KOV, 2014. — 188 ¢. Pexxum noctyna;

https://e.lanbook.com/book/72873

3. Koporenko, B.A. Dusnueckrue OCHOBBI pa3paOOTKH HePTAHBIX MECTOPOKICHHH U
METOJOB MOBHIICHM He(pTeoTaaum: yueOHoe nocodue / B.A. Koporenko, A.b. Kpakeun, C.H.
['pauéB. — DnektpoH. maH. — Twomens: Trom[ HI'Y, 2014. — 104 ¢. Pexum poctyma;
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https://e.lanbook.com/book/55449

Honoanumeavnas amepamypa.

4. Tlomos, U.I1. ®dmounnoguHaMU4ecKHe MOIENH 3aneked HepTU U rasa: ydeOHOE
nocoowue W.I1. [Tonos, H.I1. 3anueanos. - 2nexktpoH. gaH. - Tromens: TroM HI'Y, 2013. - 188c¢.
Pesxum goctyma: https://e.lanbook.com/book/55445

5. Sradapos, AK. Paspaborka HeTIHBIX H ra30OBBIX MECTOPOKICHMIH, yueOHOE
nocobue / AK. Arapapos, N.M. Knemenko, [".II. 303yms. - Dnextpon. nan. - TioMeHE:
TroMI'HI'Y, 2010. - 396 ¢. Pesxum noctyna: https://e.lanbook.com/book/28321

P(?C}/p(.’bl UHd)Op.-lFa?-ﬁ-fOHHO-f??e.’IeKO.:II.:llyHZJKO‘ZjZJOHHOZ? Cemt «HH??IQPHG???».’

1. 5bC PYIH u ctopoHHue DbC, kK KOTOpBIM CTYICHTBl YHUBEPCUTETA UMEIOT JOCTYII
HA OCHOBAHUH 3aK/IOUEHHBIX JOTOBOPOB:

DNeKTPOHHO-OHOIHOTEUHAA CHCTEMA PYJH - 3BC PYJH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuteTckas Oubnroreka oHnai» http://www.biblioclub.ru

- OBC [Opaiir http://www.biblio-online.ru

- OBC «KoHcynpTaHT cTyaeHTa» www.studentlibrary.ru

- OBC «Jlanp» http://e.lanbook.com/

= 3BC «Tpomixui MocT»

2. ba3pl JAHHBIX H MOHUCKOBBIE CUCTEMBI;

- 3JCKTPOHHBIK (OHI TMpaBOBOH M HOPMATHBHO-TEXHUYECKOH OOKYMEHTALIMU

http://docs.cntd.ru/

- mouckoBas cucteMa AxHacke https://www.yandex.ru/

- nouckoBas cuctema Google https://www.google ru/

- pedbepatuBHas 6a3a nanueix SCOPUS http://www elsevierscience.ru/products/scopus/
Yuebno-memoonyeckue mamepuaibl 0as camMocmoameIvrol padomer 00y4aioOwuxcst npu

OCBOCHUY OUCHUNTUHBL MOOYAA™:

1. Kypc nekumit o aucuurivHe «®u3uka HeTAHOTO M Ta30BOTO IACTAY.
2. JlaGopaTopHBIfi NMpPakTHKYM IO IUCUMIIHHE «®PH3uKa HEPTAHOTO M TA30BOTO

Io1acTa».
* - Bce v4eOHO-METOIMMECKHE MATEPHANBI AN CAMOCTOATENBHOH PadOTH 00VHAILIHNXCS Pa3sMEeILAKTCA
B COOTBETCTBHH ¢ ASHCTBY IOLLHM TOPSA,IKOM HA ¢Tpanuue aucuuriinis B TYHC!

8. OHEHOYHBIE MATEPHAJIBI H BAJIBHO-PEUTHHIOBASI CUCTEMA
OILEHUBAHNA YPOBHA COPOPMHPOBAHHOCTH KOMIIETEHIIH no
AUCHHUILIHHE

OueHounble MaTepuanbl H OaJNIBHO-PEHTHHIOBAS CHCTEMA® OIEHUBAHUA YPOBHA
cpopMUPOBAHHOCTH KOMIETEHLHH (YACTH KOMIIETEHUHUH) MO UTOraM OCBOEHUA AUCLIUTUTHHEI
«Du3nka He(pTIHOTO U ra30BOrO IUIacTa» MpeACTaBIeHsl B [[pUnokeHUH K HacToALEH Padoueit

MnporpaMmMe THCLHUITITHHEI.
* - OM 1 BPC QOpMHPYHOTCS HA OCHOBAHHH TPeBOBAHHI COOTBETCTBYIOLIET) JIOKATBHOTO HOPMATHBHOTO AKTa

PYIH.
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PASPABOTYHKHA:
JOLEHT IeMapTaMeHTa HepoToIb30BaHUA U ; y
He()TEra3oBoro 1el1a ek G Mamokos B.IT.
HooxHocTs. BYII [Tonmuce Davuig KU.O.
PYKOBOJHUTEJIb BYIIL: —
JUpeKTOp NeMapTaMeHTa HEIPOTIOIb30BaHUA U s
He()TEra30BOro Je1a e g KoTte ToHHKOB A E.
HauveHoBanue BYTIL IMoanuce Damuug U.O.
PYKOBOIHUTEJL OIl BO: ~
JIOUeHT JeMAPTAMEHTA HEIPOTIOb30BAHHA H |
Hed)TEra30BoOro 1€1a G ey & Trokakuna O.B.
Ho1xmocts, BYII IMoanwuce Sanmamna 1.0,
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